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Tj)Ol1TeJJbCTBO CKBaJKJ!H B CJIO)l(HblX ropHo-reOJIOfll'leCKHX ycJJOBHJ!X 6bIJIO H 
ocTaeTCJI KpatiHe p11cKOBattHblM MeponpnJ1T11eM. HecMoTp.R Ha O'lea1w.ub1ii npo
rpecc a coaepweucrnoaaHHH 6ypoaoro 06opyll0Bruu1.R, TexHonomii 6ypeHn.R, Me
TOllOB nporH03HpOBalflUI H onepanIBHOH 011e111<11 rnryamrn B CKBa)l(HHe H T.l(., aaa
p1m H OCJIO)fmeH~UI .!IBlllOTC.R HeOTher.rne iblMH CflYTHnKaMll 6ypOBHKOB. 

,llattHaJI KH11ra nocB.RuteHa JHIKBHllaUHH OTKpb1Toro rop.Rutero Hecjneraaoeoro 
cj>oHTaHa Ha ecer.rnpHo naeecTuoii CKB3)1(HHe .37 TeHrH3. 0 MacnJTa6HOCTH 11 

CJIO)l(H0CTl1 npo611eMbl CBHl(eTeJJbCTBYIOT KaK cpOKH pa6oT, TaK 11 cepbe3HO pac
CMaTpnaaeMbiti eap11auT rnyrneH1rn CKB3)1(11Hbl c ncno11b3oaam1eM nol(aer.rnoro 
aTOMHOro B3pb1Ba. 
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llYutHJ'i on&IT H y'laCb a npouecce pa6oT, npo11aBOllCTBeHHJ1J01 n yqeu&1e cnpaa11-
JIHCb c cnryarmei1. 

C11cTeMaT11a11poaatt H lleTanbHO onHcaH 6ecueHHhll1 onbIT perneHHJ! peanbHbIX 
npo6JieM, B03Hl!KaBUlHX B npouecce fillKBHll3UHH cj>OHTatta 11 BOCCTaHOBJleHlfjf CKBa
)l(HHbJ. KpoMe Toro, HaJIH'lHe MeTOlll1K pac'!eTOB, om1CaH11e HX npnuunnoe n pe
ayJJbTaTOB l(aeT cneuHaJJHCTaM He TOJlbKO B03M0)1(HOCTb npaBHJJbHOfO nOHHMaHH.R 
npoHCXOllHBrnux e CKBa)l(HHe npoueccoa, Ho TaK)l(e HH)l(eHepHhIM nonxon " anro
pHTM neiiCTBRii . 

ABTop&1 He llalOT 011e11K11 neikrnuii OTlleJJbHbIX mm H opra1-111aauHii, noKyMe11-
TaJ1bHOCTb noaecTBOBaHIUI Ca!>rn CTaBlfT ace no MeCTaM. 

YnoMHHattne a KHnre MHO)l(ecrna cpa1>111J111ii yqacTHHKOB JJHKBHlla111rn cj>o11Ta
Ha Ha CKBa)l(J.fHe .37 TeJJfl13 neJia T ee /l,OCTOiiHblM naM.RTHllKOM BCeM JllOll.RM, 
ynopuo 6opOBUlHMC.R H no6e.n11BWHM. 
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nPEAHCnOBHE 

4'0HTBH BeKa 

MHoro BpeMeHH rrpollIJIO c Toro MOMeHTa, Kor.zi;a orpoMHbI noTem.1;11-

an IIp11rutcrnllicKoH Bna.D;HHbI 3a5IBHJI o ce6e MOill.HhIM Bb16pocoM He¢

Tera3oBoro ¢JIIoH,ll;a H3 CKB<l)l(HHbI N!?37 TeHrn3cKoro MecTOpo)K,ll,eHIDI. 

3a JIHKBH.D;au11eH 3TOH 6ecnpeue.zi;eHTHOH aBapmi c 60JibllIHM BHH

MaHHeM H Hanp.sI)l(eHHeM CJie,D;HJIH B HallleH crpatte H BO BCeM MHpe. c 
HeTepneHHe 0)1(11,ll;aJiacb ny6n11Kau11.s1 MaTepHaJIOB no oprattH3aUHH 11 

JIHKB11.zi;au1111 MOill.HOro HeynpaBJI.sieMoro rop.s11Qero He¢Tera3oBoro 

cpoHTaHa c TOKCHY:eCKHMH ra3aMH. 

,.Uei1CTBHTeJibHO, no rop.sJ:qHM CJie,D;aM MHOro 6bIJI CHCTeMaTH3HpOBaH 

H o6o61QeH MaTepHaJI 06 opraHH3auHH pa6oT no OY:HCTKe ycTb.sI OT Me

TaJIJIOKOHCTPJ'KUHH ynaBlllei1 BbTIIIKH, cpopMHpOBaHH.sI CTPYH cpoHTatta 

nyTeM OTCTpena npeBeHTOpOB, pa3pa60TKH H H3fOTOBJieHH.sI cneUHaJib

HOfO r11.zi;poHaTaCKHBaTeJI.sI npeBeHTOpHOH c6opKH Ha ycTbe CKB<l)l(HHbI, 

11cCJie.zi;oBatt11.s1 .zi;e611Ta cpomatta 11 ero rJIYllleHH.sI. 0.zi;HaKo ny6JIHKauIDI 

He COCTO.sIJiaCb H 3a,z:i;ep)l(atta Ha MHOrHe ro.zi;a no npM:q:HHaM, H3JIO)J(eHHbIM 

BJ1. MrpeBCKHM B .zi;HeBHHKe «OrtteHHbIH ropo.zi;~. KpoMe TOro, B TO Bpe

M.sI cyIUeCTBOBaJIO HerJiaCHOe «Ta6y~ Ha ny6JIHKaUHIO MaTepHaJIOB no 

TeHrn3CKOMY MecTOpO)l(,ll;eHHIO. 

IIocne.zi;yIOlQHH pa3BaJI co103a, orrop)l(eHH.sI MecTopo)K,ll,eHIDI, no.s1B

nett11e HOBbIX X035IeB, pa30pBaJIO BCe CB.sI3H H BHeCJIO Hepa36epHXy BO 

Bcex BOnpocax, Y:TO HCKJIIOY:HJIO B03MO:>KHOCTb ny6JIHKaUHH MaTep11a

Jia. HHKOMY HH'l.ero 6hrno He Ha,z:i;o. 

B TO )Ke BpeM.sI, HecMOTp.sI ttaMHTeJibHOe :BpeM.sI OT.D;eJI.sIIOlQee rrpo11c

llle.zi;uree co6bITHe OT cero.zi;H.sillIHero ,ll;H.sI, aKTYaJibHOCTb H BOCTpe6oBaH

HOCTb K MaTepHaJiaM no opraHH3auHH JIHKBH,ll;auHH OTKpbITOfO HeynpaB

JI.sieMoro rop5Illlero tte¢Tera30Boro cpoHTatta He TOJibKO He YMeHburHJiaCb, 

HO H nOCT05IHHO pacTeT. Il03TOMY MbI noCl!.HTaJIH B03M0)1(HbIM H Heo6xo

,ll;HMbIM HapYllIHTb «Ta6y~ H ony6JIHKOBaTb 3TH MaTepHaJibI. 

B.M. MrpeBCKHH, Henocpe.zi;crneHHO pJ'KOBO.D;HBllIHH BCeMH pa6oTa

MH no JIHKBH.D;auHH aBapHH, nocne.zi;oBaTeJibHO no .l(H.sIM, qacaM H MHHy

TaM H3JIO)J(HJI co6bITH5I H B03HHKaIOII{He opraHH3aUHOHHbie, TeXHM:qeC-
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I lo 11p11(i1>1n11111a Tc11rin cpa:l_\' no:u<:1JolJ1u11cb K pacl!eTa\1 cB060:1-

1111n) .ll'OllT<l llOC.W Hhlllpoca lLl CKBaJKllllbl 0_\1j)ll.lbllblX Tj)_\'0, KOTOj)bI

\'lf \'ih(' :iaJI11.\1a:111c1> 1111cTIIT_\'ThI l\1111J11eqneIIpo\1a 11 l\11111ra:mpo\1a. 

!>;iC'!{'T CHOllO.lJl()J'() :1cli1na l!Cl\111 11pcrno:u1.-IC5'! c llCII<l:JJ,;JOB<lHlll'\I xa

jl;t1;n·p11CTll1' 1uacra OllJW.W.lCl!HhJX 11p11 llCC:ll'.-lOBal!llll _\'JKC 11poo:·

pt'lll!hlX CK!la/h:lllf (ii. 9. 29 II .-ip.). Ilo qiaKTJl'll'CKll\I .1311Jlbl\I .1l'OllT 

n.:1>aA<llllhl ()l(('lll!Ba.-ic5'1 H llJW.1l':JaX 7-9 Tb!C. \1
1

HcyTKll11p11 :1aB.lCHJlll 

11:1 \TIN' 20 \I I la. Pac'll'Thl .-1pyn1x 1111cnnyToB :1an;u11 :rna'1c1mc :1c

,·1111;i ll 1Ipr·:ll':1ax :~8 10 ThlC. ,,, C\'TKll. Ecn'CTHC11110. 11am11 pac'ICThI Ill' 

(11,1.111 11p1rnHTh1 11 lllTali nop_\''llt:l B.C. lloB11KoBY B<nr.1an11T1> rpYllll\' 

\'lt'!!hlx BllllllJ')T (0.B.Bmrnon. ;).II. Kaii;1a11<rn. A.II. .'l1nn1111on) 

l~llllllLua (B.,l. \la.wBaJicK1iii. E.B. Iliclir·pcTon). Bo.-1rorp;u

llllllll11{'(!ni. (BC. llcrnm.:on. B.K. l\hpaTOB. B.ll. ll_\TTOBa:10B . 

. \. l. I lo.1111<ap1!0B) :1:rn pa:ipa(>on.:11 e;ullmii \ICTri:r111..:11 11 pac'H'TOB Ill' 

c11:11>110 tn:11!'1a1011u1xo1 :1p_\T OT .lp_\Ta. B pac'ICTax aKnm110 _\'llacnm

H:1.111 .lj)_\Tlll' coqn·;11111Kll ( :\. r. I loTaIIOH, J).1\1. C1rnp11KOH, r.A.fie:IO_\'
('! 111. 11.( -. I lccrcpcJIKo) B 110.16opr· \ll'TO.ll!K 11 :1p_\T11x \1;nqrna:10n 1w-
1 11 ixt u11\11>1x :vu1 pac'!cTon 11 11cc.-1c:1ona1111ii. 

( );lll<IKO. JlllKTO Ill' XOTl'.-1_\'CT_\'llaTh11 Ka)!\;lhiii C'!l!Ta.I IIO cnoeii ]\!('

I ( l.ll I Kl'. :\ 1h1 Jl(' CTa:111 .w:1aTh lll'JWP<ll"ll'T. TaK KaK llalll paC'll'T 6a:rnpo

H;uo111a <\)aKTll'lf'C!\l!X .-1a1111hJX. 110:1_\''l('llllhlX np111!Cllh1Tcl!llIJI CKHa)!\JIJI. 

I la O'll'jW:111m1 :ian»1a111111 11 ha6a. l!apH,1.\' c pac'tcTa\!11 .1eOina cKna

>ldll!hl. paco1;np1m;uc>1 BOllj)OC BhlOJX>Cl K0.10Hllhl 6yp11.lhHhJX Tpy6. 11po

ll.lOT!IClllll'ii llOC.'ll' OTCTpc:1a llj)CBC!ITOpoH. 0 .1COllTC CKB(l)l(JIJlhl ,10K.. la .. 1hT

ll:!_ I I 1 O.B. Bm1110H 11 R.,il. !\fa.wna11cK11ii. Konw1mo Kac;rnch np1F11111 

Hh1opoca Tpytl. flo 11x TWJ)Cllll Hhltlpoc Tpy6 CB5'13a11 c 11:i:-.H'l!Cllll5'!\lll npo

.l_\·1;nm11ocn1CJ{H;JJK!lllhlB1 ,) pa:l c 20,6 ,10 101 (T/C_\TT)/aT II _YBC.111'1('

llll!'\I .w611Ta ;10 Kp1n1PwcK11x :m;pw1111ii ;i:rn ;1ammro cc1 H'llll5'! TP.\'6. B 
. rrc1\t c:1\''!ac Ko:1rnrna tl_\'p11:11>HhlX TP:·.'tl :to:o1<11a OhITh Hh16pomc11a 1n CKBa

>1\11111>1 :1;1 l"H'T c11.·1h1 Tpc111rn 110T01«1 1w<1rrcra:mnoro 110T0Ka o CTl'llK_\' O>'

p1uh111>1x rp_\'O. I Im111Ma.5'I. '!TO 11;111111paC'll'ThI110Jll'OJIT_\'11c 0_\';l>'T np111rn

ri.1. :\!hi COCj)l','lOTO'lllJillCh 11a 11p11111111ax BhlOpoca 6_vp11JlhllhlX Tpy6. lloc.'H' 

11a1qm)l\c11111>1x pa:i,1y\111ii 11 Ill'JWtlopa pa:vnl'lllhlX c11.1 .'' ~1c115'! no:m11K.:1a 

llla.11>l!a>1 11,'ll'}l 11c110.'1hJOBaTh cxeMy «lb ll>'JJIK!f 11a .T1y11y» M_\'.'lh Bqma 
II cnoiicnm lll<lMllilllCKOJ'O llj)ll cro pe:lKOM OTKpblTllll, KOr;1a 00.1hll!C no

.'lOBllllbl O>TThUJKH B1>111.rwcK1macTC5! T'aJol\L H1te5'! :>aKJTIO'ICL'JaCh B TOM. 'ITO 

CTB0.1 CKB<l)l(l!Jlhl, o6ca)]{CH!lblil 245 MM K().)']()HJJOii, JXlCCM3Tj)HB<lJlC5'1 K3K 

Il.'.lllllllhTii CTB0.1 ll_YllIKH, a KO.TIOHHa Tpy6 OKaTa ,10 MlllHIMaJibHbJX pa:iMe-
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poB B BH,n;e orpOMHOro CHapJI,l{a BeCOM 152 T. Ta.KOH CHapJI.l{ MOr 6bITh Bhr6-
pomeH TOJII>KO paCIDHpfilOIIJJiMC5I ra30M, o6pa30BaBIIIHMC.sI rrpH B3pbme 
nopoxa H.JIH,a;pyroro B3pbIB'laToro semecTBa. B ,n;aHHoM cJry'-iae rroCJie OT
CTPenanpeBeHTOpoB, B30pBa.rrc.si ras, CJKaThrn.l(o ,n;aanemrn 26,2 Mila, ,n;aa-
11emrn: HaCbIII{emrn rasoo6pa3HhIX yr11eBo,n;opo.z:i:oB. IloCJie CIDITIDl .l(aBJie
mm Ha CTbe AO H)'JI.sI ra3 HatfaJI HHTeHCMBHO BbUl.eJI.sITbC.sI, B pe3yJibTaTe 
ypoBeHh cpmoH.l(a B 3aTpy6be pe3KO caycKa.JJC.sI BHl13 IIOKa He .l(OCTIIT rny-
6HHhl aaxoJK,l(eIDf.51 .U:OJIOTa. Co3.l(aeTC5I c1uyal{IDI Kor.u:a CBepxy .u:oJioTa 
HaxO,l(HThC.R TO.JIDKO ra3, IIpaKTWieCKH He C03f.J.aIOIUHH .l(aBJieHMH Ha ,[(OJIO
Te, a IIO.l( .l(OJIOTO 1 ITOCTOIDIHO nocrynaio!I{H}1 cpmoli,ZI. llO.l(IDt:paeT JJ.OJIOTO 
ITJiaCTOBbTh>f JJ.aBJiem1eM KOTopoe, yqHTb!Ba5l IIJIOIIJ,a.Ah JJ.OJIOTa, .LJ.OCTaTO'!
HO 'IT06bI CJ(BHH}'Tb c MecTa 1accy Tpy6 BeCOM 152 T . .l{onOmrnTeJlhHaJI 

CllJia pacnurpmoweroc.si rasa npHBO)J.HT B ABIDKeHHe BB px BClO KOJIOHH)' 
6ypMRhHbIX Tpy6. Tio Mepe BbI6poca qacrn Tpy6, Ha IIOB pXHOCTH Macca 
yMeHhmaeTc.si, BbITaJIKHBaromee yc11JIHe yae.JIHIIl1BaeTC.sr 11 Tpy6.b1 HHTeH
CHBHO BbI6pacbIBaIOTCH H3 CKBruKHHhl. 

TaKM Bepc1,rn: Bh16poca 6ypHJibHI>IX Tpy6 BbI3BaJia 3MOU.HOHaJihHO
HeraTHBHOe BOCIIpH.sITHe KaK HeB03MOJKHoe, XOT.sI .n.M. Ka.rri>rna Ha6mo
.l(aBlmlH Beeb npouecc oTcTpeJia, no Mepe Moero H3JIO)KeHH.sI IIOJ(TBep
)KJlaJI OCHOBHhie nOJIO)KeHH.sI: B3pbIB Ha ycTbe IlOCJie OTCTpena, 
onpe,nen:eHHe BpeMem1 Hal.faJia H KOHI.I.a BbI6poca. C noHHMaHHeM K Ta
Koli BepcHH OTHeccH PYKOBO,l(HTeJih IllTa6a B.11. 11rpeBcKHI1 H nopeKo
MeH,UOBaJI npo,n,oJDKHTh pa6oTy no o6ocHoBaHHIO JJ.aHttoro npou.ecca 
TaKM pa6orn 6I>1Jia BhIITOJIHeHa npH o6o6memrn: MaTepna.rra. 

B 3TO Bpewi npo,n,omKa.rrach pa6oTa no c6opKe rn,a;poHaTacKHBaTeJI5I 
Ha YCTbe CKBa)KHHbl, Ha KOTOpOM coxpaHHJICH cpnaHeu.. Ha6mo,ll,aJI 3a c6op
KOM H o6paTH.ll BHHMaHI1e Ha KHHeMaTMKy rn,a;poHaTacKHBaTeIDI. Y MeH5I 
no.RB1moch coMHeHHe B B03MO)KHOCTH repMeTH3all;l1H ycTbH. AHam13 KH
HeMaTI1KH pa6oTbl rll.l(pOI{i1.JIHH,ZJ;pOB noKa3M, '!TO c6opKa 113 ropH30HTa.JID
HOro MO)J(eT 6brrb IlO,Zl;IDITa B BeptHKa.libHOe ITOJIO)KeHHe, HO .rvm rrpmKa
TIDl K cf>11amzy HeT Heo6xo,lUIMOro ycIDIIffi, Ta:K KaK B 3TOM CJiy'lae OCHOBHOe 
ycHJIHe Hanpaa.rreHHO BBepx. 51 Bblpa3HJI H o6XO,[(IIMOCTb C03,ZI:aHIDl Bep
Tl1KaJlhHbIX yCJIOBHH CBepxy BHH3, KOTOpbie rrpH~ c6opey. 3TH coo6-
pa)KeHIDI 6bIJIJ1 H3JIO)J(eHbl B TaK Ha3bIBaeMOM «npe,ZI:6aHHHKe~. fJJ.e Mhl 
MOrJIH co611paThCH H CB060JJ;HO o6cyJK,l(aTb rrpo6.rreMhI. IlpH 3TOM pa3rO
sope rrpHCYTCTBOBaJI 3aMeCTHTeJib Ha'ianbHHKa llha6a Canrnram1eB. 

:3n1 coo6pa)KeHH.sI He 6wrn YtfTeHhI H TOJlbKO IlOCJie BTOpo:H Hey.n;aq
HOH rrorrbITKH mrne.n;emrn, Kor.n;a cpnaHeII c6opKH TO'IHO .rrer Ha cp.rraHeu. 
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Ha ycn,e, HO He 6bIJI rrpJ.UKaT, TOJibKO Tor,na 6bIJIO rrpHH.sITO pememi:e 06 

ycTaHOBKe BepTHKaJibHbIX nmpomrJIHH.ZI:POB, KOTOpoe B.H. HrpeBCKHH 

ou:emrn KaK «remrn.JihHoe 11306peTem1e 'IJleHoB llha6a». 

IIocTO.sIHHO o6cy)l(J(an:c.sI Borrpoc .n:efona CKBruKHHbI H B03MO)KHOC

TM rnymeHHH cpoHTaHa 6e3 crrycKa KOJIOHHbI Tpy6, T.e. B «JI06». c cpop

MHpOBaHHeM CTpya cpoHTaHa H OTKphrnrneii:c.sI B03MO)KHOCTbIO HaBe.n.e

HH.sI rrpeBeHTOpHOH c6opKH Ha YCTbe, BCTaJI BOIIpOC 06 HCCJie.UOBaHHH 

CKBruKHHbI 6e3 repMeTH3aIJ:HH ycTb.sI npa rop.simeM ¢1110a,ZJ.e. 

B cpoqHOM rrop.sI,ZJ,Ke nocTaBHJIH 3a,n.aqy pa3pa6oTaTb rrporpaMM)' 

HCC e,ZJ.oBaHH.sI CKBa)KHHbl 6e3 3aKpbITH.sinpeBeHTOpOB rrpH rop}llI(eM 

cpoHTaHe. Ha pa3pa60TKY OTBO,ZJ,HJiaCb O,ZJ.Ha HO"!b. 3a.n:aqa apxHCJIO)K

HM Boo6me, a 3a TaKoe KopoTKoe BpeM.sI TeM 6011ee. Pa3pa6oTaTb 

nporpaMMY no HMeIOntHMC.sI MeTO,llHKaM 6bIJIO rrpaKTHqecKH He B03-

MO)KH0, TaK KaK Bee MeTO,llHKH npe.n:ycMaTpHBaJIH HCIIOJib30BaHJile 

CMeHHblX mTyu:epoB rrpH 3aKpbITHJil CKBruKJilHbI H npeKpalI(eHHe nOTO

Ka. Tpe6oBaJIOCb He Tpa.n.HU:HOHHOe pemem1e. Otto ccpopMHpoBa.n:ocb 

y B.C. HoBHKOBa npH HoqHoM nporyJIKe no noceJIKY HecpnmHKOB Ha 

TeHrn3e. YTpoM H,lle.sI 6brna ocpopMJieHa H B 12.00 npe.n:cTaBJieHa py

KOBO.llHTeJI.sIM IIITa6a, KOTOpbie Ha ,n.eC.sITb MHHJT OHeMeJIH OT HeO)KH

.n:aHHOCTH npOCTOTbl pemeHH.sI. 

ll,ZJ.e.sI 3aKJIIO'!aJiaCb B TOM, 'ITO He 6bIJIO Heo6xo,n.HMOCTH H3MeH.sITb 

o6opy,ZI.oBaHHe Ha ycTbe, He HJ)KHO IIpOBO,ZJ.HTb HHKaKJilX .n.eii:CTBJilH no 

MaHHIIyJIHIIHH rrpeBeHTopHOH c6opKH. H.n:e.H 3aKJIIOt.J:a.n:acb B TOM, 'ITO 

Jil3MeH.sIJiaCb o6mM nJIOII(a,ll.b ceqeHH.H noTOKa cpJIIOH,ZJ.a 3a cqeT nocJie

,1.lOBaTeJibHOro OTKpbITJil.sI Iii 3aKpblTH.H 3a,D.BH)KeK Ha 6oKOBbIX OTBO,llax 

- MeTO,ll. pa3rpy3KJil rrpH nocTO.sIHHOM ceqeHHJil Ha cpaKeJibHOM OCHOB

HOH Tpy6e. 3TO II03BOJI.sIJIO nOJIY"!HTb JII06oe KOJIHqecTBO H3MepeHHH 

6e3 .n:onoJIHHTeJibHbIX pa6oT Ha ycTbe. 0,n.HOBpeMeHHO Ha Bxo.n:e H BbI

xo.n:e B OTBO.n:ax 6bIJIH ycTaHOBJieHbl MaHoMeTpbI, 'ITO no3BOJI5IJIO no 

pa3HOCTH rH,llpaBJIH'!eCKHX conpoTHBJieHHH no 3TMM Tpy6aM ou:eHMTb 

.n.e6MT no o6menpMH5ITOH M€TO,ll.HKe H paCC'IMTaTb K03cp¢MU:MeHT rn.n:

paBJIHqecKoro conpoTHBJieHM}l .ZI:JI.H ra30)KH,ll.KOCTHOM cMecn. TaKHX 

pacqeTOB MbI He HaIIIJIH HMr.n:e. MeTO.llMKa 3amwmeHa nareHTOM. 

3Hat.J:eHHe .n.e6MTa paCC'IHTaHHOro no pe3yJibTaTaM HCCJie,llOBaHHH 

MeTO,llOM pa3rpy3KH H 3arpy3KH He Ha MHOro OTJIH'IaJIOCb OT 3HaqeHHH 

,u;e6M:Ta paccqHTaHHOfO no xapaKTepHCTHKaM nJiaCTa. 3TOT cpaKT BbI3BaJI 

COMHeHHH y pyKOBo,n.crna Ill Ta6a. Ho OHM ,n.aJIH cornac:H.e Ha ncCJie,n.oBa

RMe CKBa)KHHbI c 3aKpbITHeM npeBeHTOpa . .l(JI.H 3TOro, no rrpe,n.JIO)KeHHIO 
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B.,ll. ManeBaHcKoro, 6b1Jlo CMOHTHpOBaHO qeTbrpe OTBO,lla .llHaMeTpOM 
190 :IM .lUIHHOH 250 1 Ka)I(,lJ;bIH. T aKOe KOJIH'ieCTBO OTBO,llOB o6ecrreq .H
Ba.JIO .U.aBJiem1e HIDKe KpHTH'iecKoro 3HaqeHIDI 20,0 MIIa rrpH 3aKpbI
THH JCTMl. IlpH 3TOM HCITOJib30BaJiaCb MeTO.l{HKa pasrpy3KH-3arpJ 3KH, 
a B.,ll. ManeBaHCKMM C'!HTaJI no caoeii MeTO.llHKe, 3Ha'!eHHe ,n;e61u a a 
3TO if cJiy-qae rrpaKTMl{eCKH He OTJIINaJIOCb OT nepBOHa'iaJibHbIX HCCJie

.llOBaHHH MeTO,a:oM pasrpy3KH; no MeTO,llHKe B.,ll. ManeaaHCKoro .u.e6HT 
<PoFITaH.Hpyiomeii CKBru.KMHbl no-rrpe)l(He~ry 6bIJI 3a06Jia'!HbIM H COCTaB

JUIJI 6oJiee 30 TbIC. M3/ cyr/ aT (30). 
,lli rn: pacqeTOB rJiymeHIDI 11 cocTaaJiemrn IIporpaMMhl r JiymeHHR 

CKBru.KHHbl B «JI06» rrpHH.R.Tbl cpe,n;IDl.e 3Ha'!eHH51 ,n;e6HTa. 
B rrpou.ecce HCCJie.U.OBaHIDI Ha6mo,naJIHCb JIBJieHHe, He omi:CaHHoe a 

JrHTeparype. ,llaBJieHHe Ha axo.ne H BblXO.Ue B OTBO,llax OKa3aJIOCb B 1,5 pa3 
teHbllle pae<ieTHoro H no OTBO.llaM men l{}ICTbrH ras. IIoCJieJzyIOrrme Teo

peTH'iecK.He HCCJie,llOBaHIDI Il03BOJIHJIH ycTaHOBHTb, '!TO :HMeeT MeCTO 06-
parueHHblli }JJ1CnepCHO-KOJibU,eBOH ~. B03HHKalOIIUrif. rrpH BbICOKHX 
CKOpocrnx IIOTOKa rrpH HecMal{}IBaeMOK CeTKe rpy6bI, KOf,lla OKOJIO CTeH
KH <PoPMJ1PYeTC.R. rasoabm CJio:H, a a .R.,llpe .a;BH.raeTC.R. TBep,n;a.R. )l(H.lJ.KOCTb. 

IIporpaMMa fJl)'IlleHIDI CKBru.KHHbl B «JI06» 6as11poaanacb Ha TOM, 
lfTO pacTBop nopmHeM 6y,a:eT ODKHMaTb fa3 H .llO .llOCUUKeHIDI orrpe.ne-

eHHOro ypOBH.R. H ,llaBJieHIDI B CKBru.KHHe HHHU.HHpyeT rrornomeHHe. 
)lirn IlOJry"'ieHH.R. TaKOH CHTyawrn Heo6xO,llHMO 6bIJIO B rrepBbie 40- 45 
CeK)'H.ll; 3aKalfHBaTb B 3aTpy6he paCTBOp B o6'heMe 3KBHBaJieHTHOM o6'he

MY .PoHTattHpyiomeMJ noToKy. PeaJI.H3au,IDI 3Toro ycJIOBIDI Tpe6oaana 
HCITOJib30BaHHe 24-x arperaTOB I(A-500 H I(A-700. TaKoro KOJIH'iecTBa 
arperaTOB B pern:oHe He HaIIIJIOCb. PemHJIH, '!TO 3a cqeT noabrmeHHbrx 

xo.z:i;oa rropnrne:H: Hacoca UA-320 y,n;aeTCH 3aKa'!aTb Heo6xo,D.HMb1f1 
o6'beM 3a 30- 40 CeKYH.lJ.. ,lle.HCTBHTeJibHO 3a nepBbie 30- 40 CeK)'H,ll pOCT 
,n;aaJiemrn: COOTBeTCTBOBaJI pacqeTHOM)', 3aTeM npOH30llleJI CKa'!K006-
pa3HbIH pocT .z:i;aaJiemrn, npeBb1ma10mee ,n;orrycTHMoe. Bo H36e)KaHI·rn 
pa3pymemm ycTb.R. npeBeHTepi.1 6bIJIH OTKpbIThI H CKBru1nrna nepeBe
.z:i;eHa B OTKpbITOe <PoHTaHHpOBaHHe. 

Hey ,n:aqa B r JiyIIJeHHH CKBruKHHbl B «JI06» CB5:13aHa c p5:1.l(OM npH'IHH. 
B nepayro oqepeAb He,a:oyqeTOM HeKoTopbIX 3aKOHOMepHOCTeli C)l(aTH5.l 
rasa, He 6bIJia npe,zzycMOTpeHa B03MO)KHOCTb rrpopbIBa fa30BOM marrKli 
Ha ycTbe, HCITOJib30BaJIHCb Henpo:tt3BO.U.MTeJibHbie arperaTbI UA-320, 
KOTOpble rrpM IIOBbIIIIeHHblX xo,n:ax rropIIIHeM He MOfJIH o6ecrre'lHTb He
o6xo,n:HMYIO npOH3BO,l1,HTeJibHOCTb, TaK KaK BbICOKOB5:13KHM paCTBOp 
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MEP He ycneaan 3arIOJIIDITb U:HJIHH,n;pbI Hacoca H npOH30meJI pa3pbIB 
crpyn, paCTBOp rrepecTan rrocryrraTb B CKBaJKHH)', OTCyTCTBOBaJI npe
.n;oxpaHHTeJlbHbIB KJiariaH, KOTOpbIH Mor 6bI c6paCbIBaTb B aTMoccpepy 
He6oJibillHe ra30Bble rry3bipH, He ,n;aBa.H HM CKarIJIHBaTbC51 B 6oJibllil:le H 
co3,n:aaaTb H36bIT01rnoe ,n;aaJieHHe Ha ycThe. 

llha6 He pHCKH)'JI, H3-3a HeHa,ZJ;e)KHOCTH YCTbH, IIOBTOpHTb TaKyID 
onepar.uno H IIpHH5IJI pemeHHe o crrycKe Tpy6 no.n: .n;aa11eHHeM H rnyrne
HHe CKBIDKHHbl qepe3 cnym:eHHbie Tpy6bI. Haqa.JIHCb IIOHCKH H nepero
BOpbl no 3aKynxe o6opy.noaaHH51. J13 acex npe,n;JIO)l(eHHbIX cpHpMaMH 
o6opy,n:oBaHH51 OCTaHOBHJIHCb Ha cpwpMe «0Tl1C». OcHOBHblM yCJio
BHeM npHo6peTeHH51 ycTaHOBKH AJHI crrycKa Tpy6 IIOA AaBJieHHeM 6bIJIO 
.n:ocTasKa ero K o6heKTY pa6oThI cp11pMoli «0Tl1 C» 11 o6yqeHHe HamHX 
crreu:naJIHCTOB B npou:ecce MOHTaJ.Ka 11 pa6oTe Ha ycTaHOBKe. Bee pa6o
TbI no MOHTaJ.Ky ycTaHOBKH, crrycKy Tpy6 no.n: ,ZJ;aBJieHHeM rrpOBO,ZJ;HJiaCb 
no.n: PYKOBOACTBOM llha6a H Herrocpe.n;cTBeHHO CoaeTCKHMH crreu:11a
JIHCTaMH aoeHH3HpOBaHHbIX oTpMOB MHHHecpTenpoMa, MHHreononrn: 
H MHttra3rrpoMa coaMeCTHO c 1rnocTpaHHDIM rrepcoHanoM. CrrycK Tpy6 
npoxo.n;HJI B CTaH.n;apTHOM pe)l(HMe ,n;o Toro MOMeHTa, IlOKa Tpy6a 
,ZJ;HaMerpOM 168 MM He BOillJia B 245 MM KOJIOHHY Ha ycTbe. Bo3HHKJia 
CHJlbHaH BH6pau:HH BCeH npeBeHTOpHOH c6opKH YCTb51. l1HOCTpaHHblH 
nepCOHaJI MrHOBeHHO B rraHHKe nOKHHYJI pa6oqy10 ruroma,n;Ky. IloTpe-
6oaaJiaCb AJIHTeJibHaH 6ece,n;a 11 yroaophr, 'IT06hl OHH rrpo,n;OJI)l(HJIH 
pa6ozy. Hamn cneu;wanHCTbI oqeHb 6bICTpo ocaoHJIH npou;ecc H npo
AOJI)l(HJIH cnycK .n:o rny6HHbl 3090 M, HH)Ke Tpy6bI He IIOillJIH. Tipe.n;rro
Jiaranocb qTo B 3TOM MeCTe 245-TH MHJIJIHMeTpOBaH KOJIOHHa CM51Ta. 
Ilocne cnycKa cne,n;y10mHX ,n;ayx Tpy6 aw6pauH51 rrpeKpaTHJiacb. 

0cJIO)KHeHH51 B03HHKJIH rrpH H3BJie'leHHH 113 Tpy6 KJiarraHa-rrpo6-
KH, KOTOpbIH H3-3a o6pbIBa .n;ep)KaTem1 OCTaJICH B Tpy6ax. TiocJie He
CKOJibKHX IlOIIbITOK c IlOMOll{blO illJIHHCa c KepHOpBaTeJieM, H3rOTOBJieH
HblM B MacTepcKHX BoJirorpa,n;cKoro YEP, KJI~naH-rrpo6Ka 6bm no,n:H51T . 

.llJIH rnymeHH5I CKBaJKHHbI 6bIJIH pa3pa6oTaHbI .nae TiporpaMMbl. 
0.n;Ha IIporpaMMa npe,n;ycMaTpwaana rrpoae,n:eHH5I rnymeHHH H3BecT
HhIM rrp5IMbIM crroco6oM rryTeM 3aKatIKH 6ypoaoro pacTBopa IIJIOTHOC
TbIO 2000 Kr/ M3 a 6ypHJibHbie Tpy6hl (BHl1Mra3 B.,l{. ManeaaHCKHH, 
BHMMKPttecpTb KyKcoa). ,l{pyraH (Bo11rorpa,n; Hl1IIl1HecpTb B.C.Ho
BHKOB, A.,l{.Ilom1Kaprroa, B.K.Myparna) - rrpe.n;ycMaTpHaana 3aKaq
KY pacrnopa a 3aTpy6ttoe npocTpaHCTBO. B nocJie,n:cTBHH 3TOT cnoco6 
6bIJI 3all{Hll{eH IlaTeHTOM. 
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f JIYIIIeHHe <t>oHTa.Ha no rrepBOH IlporpaMMe rrpOBO,l(HJIOCb rrpH CKO

pocrn: 3aKaT{l(lf 65 11/ ceK. qepe3 TPW qacaHerrpepbIBHOH 3aKa'!KH pacrno

pa B o6neMe 6onee 100 M3 Bee y6e.zut:JIHCb B He3<t><!>eKTHBHOCTH MeTO,n:a 

rJIYIIIeIDUI 3aKa'!KOH pacTBopa B TPY6b1. 

f.rrynreIDle <t>omaaa 3aKa'!KOM paCTBopa I1EP IIJIOTHOCTbIO 2000 Kr/M3 
B 3aTpy6Hoe rrpocTpaHCTBO rrpo,n:OJVKa.JIOCb He 6011ee ,n:Byx '!aCOB npw 

cKopocnr 3aKa'!KH 40 11/ ceK. IT pH 3TOM H3pacxo.n:oBa.HO pacrnopa B rrpe

.n:e.rrax 1,5 o6oeMa CKBaJKHH.bI. 

qepe3 399 .n:aeli, 3aKatJKOH ueMeHTHoro pacrnopa, 3aKOH'll1JiaCh 3no

ne.H TMTaIDrY:eCKOM, M)':>KeCTBeHHOH H repOH'!eCKOH pa60Tbl COBeTCKHX 

cneuHan:HCTOB no .UHKBI1,l(al.lHH, He HMe10meli aHanoroB aBapHI1 H <t>oH

Ta.Ha BeKa. 

Ilo.rryqeHH.bIH OilbIT, yHHKaJibHOCTb pa3pa6oTa.HHbIX pemeHMH, Tex

HH'!eCKHX cpe.n:cTB, TeXHOJIOrIDI, opra.HM3a1on1 pa60Tbl He HMeIOT aaa

JIOfOB B OTe'!eCTBeHHOH H MHpOBOH IIpaKTHKe 6opb6br c OTKpbITbIMI1 

rop.HIUHMH <t>oHTa.HaMH H MO)l(eT 6brrb HCIIOJib30BaH rrpH JIHKBH.Z1:3.nl1H 

no.n:o6HbIX aBapI1H B CJIO)l(HblX HH:>KeHepHo-reOJIOfH'leCKHX ycJIOBH51X 

CTpOMTeJibCTBa CKBaJKI1HDI. 

Jlmcu~aTopb1 OTKpbrroro tte1f.1Tera3ouoro Q>oHTatta B CKBamHHe N~ 37 Tettrn3CKaH 
( CTOHT noCJie,11;mtii cnpaua HoBUKOB B. C.) 
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BBEAEHME 

HaH6onee CJIO)f(HbIM BHJI:OM aBapHM: npH cTpOHTeJihCTBe Hecpnr

HhIX H fa.30BbIX CKBa)f(HH HBJIHIOTCH OTKpb!Tbie He ynpaBJIHeMbie cpoH

TaHbl. ,ll.JIH npe,n;oTBpamemrn, H B cnyqae B03HHKHOBemrn, pa3pa60Ta

Hb1 pa.3JIHqHbie MeTOJI:bl H TeXHHKa JIHKBH,n;al.{HH HecpTHHbIX H ra30BbIX 

cpoHTaHOB. 

O,n;ttaKo, c OTKpbITHeM KpynHhIX He¢Tera3oKOH,UeHcaTHhIX MecTo

po)f(,n;eHHH B Ilp11Kacn11M:cKoi1 Bna,n;11He, TaKHX, KaK AcTpaxaHcKoe, 

TeHrH3CKoe, KapaqarattaKcKoe, xapaKTep113y10m11xcH CJIO)f(HbIMH rop

Ho-reonor11qecKHMH ycJIOBHHMH H co,n;ep)f(all.{HX B npo,n;yKU:HH B 3Ha

'lHTeJibHbIX KOJIH'leCTBax cepoBo,n;opo,n; H yrJieKHCJIOTy, B03HHKJIH HO

Bbie, paHee He BCTpeqaBI1rnecH npo6neMbI. 

BbICOKM Koppo3HH arpeccHBHOCTb 11 TOKCH'lHOCTb npo;.i:yKUHH 

CKBa)f(HHbI npH aHOMaJibHO BhlCOKHX ITJiaCTOBbIX ,n;aBJieHHHX H npo;.i:yK

THBHOCTH ITJiaCTa npe,n;cTaBJIHIOT oco6b1e ITOBbIIIIeHHbie Tpe6oBaHHH 

J1 Tpe6yIOT npHHI.{J1IIHaJibHO HOBbIX TeXHH'leCKHX H TeXHOJIOrHqecKHX 

peIIIeHHH, oco6oro no,n;xo,n;a K TeXHH'leCKHM cpe,n;cTBaM H o6opy,n;oBa

HHIO, o6ecrreqeHHIO 6e30IJaCHOCTH pa6oT, coxpaHHOCTH He,n;p H OK

py)f(aIOmeM: cpe,n;bI, Ha,n;e)f(HOCTH H JI:OJiroBe'lHOCTH coopy)f(aeMbIX 

CKBa)f(HH. 

,ll.JIH CTpOHTeJibCTBa CKBa)f(HH B 3THX ycJIOBHHX, B 'laCTHOCTH, Ha Me

CTOpo)f(JI:eHHH Tettrn3, co3,n;atta MaTep11anbHO-TeXHH'lecKaH 6aaa, nopMa

TMBHO-Texnonor11qecKM ,n;oKyMeHTal.{1151, 06ecneq11BaIOII.{aH BCKpbITHe 

npo,n;yKTHBHOro ropH30HTa 600 M. . 

Cocpe,n;oTO'le1rne 6oJihIIIOro KOJIHqecTBa 6ypoBbIX cTaHKOB Ha o,n;

noM: nnoma,n;11 ,n;JIH o6ecrreqeHHH tteo6xo,n;11Moro TeMna ero ocBoeHMH 

C03,D;aJIO o6cTaHOBKy, rrpH KOTOpoM: BepOHTHOCTb rrpOHBJieHHH ,n;ecpeK

TOB B3aMMOOTHOIIIeHHH o6cJiy)f(HBaIOII.{ero rrepCOHaJia c COBpeMeHHbI

MH TeXHH'leCKHMH cpe,n;CTBaMH B 3KCTpeMaJibHbIX ycJIOBMHX, MOryll.{HX 

npHBeCTH K BbI6pocy H cpoHTaHy, HeH3MepHMO B03pacTaeT. IlpoHBJie

HMeM TaKOro ,n;ecpeKTa HBJIHeTCH OTKpbITblH He¢THHOH cpoHTaH Ha CKBa-
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)f(HHe N.!37-TeHrn3, CTpOHTeJibeTBO KOTOpoH: Be.n:a 6ypOBM 6pHra,lla 

DaJibIKIIIHHeKoro YPE no •3M6aHecpTb~. 
Jlm<BH,llaI.{IDI OTKpbITbIX, ,lla em.e ropHIII.HX cpoHTaHOB rrpH IIOMOIIJ.H 

HMeIOIII.HXCH TeXHWieeKHX epe,lleTB H pa3pa60TaHHbIX MeTO,llOB BeebMa 

3aTPy,llHeHa, a B YCJIOBIDIX BbICOKHX TeJ.\.mepaTYP H aTMoecpepbI, 3apa:>KeH

HOH BhleoKoToKewrnhIMH KOMIIOHeHTa.MH (H2S , C02, S02) rrpo.zzy1aum 

eKBaJKHHbl, IIpaKTH'-:lecKH He B03MO)f(Ha. Lla:>Ke IlOJIHOe eropaHHe cpmoH

,lla He Bcer,lla MO:>KeT o6ecne'Il1Tb IIOJIHYIO 6e3orraeHOCTb ,ll,JUI pa6oTaIOI.l.(HX 

Ha MeeTopo)K,lleHHH H Haee.n:eHHH rrpHJieraiomeH: TeppHTOpHH. 

0TeqeeTBeHHM H MHpOBM IIpaKTHKa 6opb6bI e cpOHTaHaMH He pae

IIOJiara.Jia OilbITOM pa60Tbl B IIO,llo6Hbrx yeJIOBHHX. 

Y'lHTbIBM xapaKTep H MOil{HOeTb cpoHTaHHpOBaHHH, e03.llaHHbIH 

MHII mTa6 no Jim<BH.llamm aBapHH:Horo cpoHTatta Ha eKBa)f(HHe N.!37-

TeHrH3, rrpHHIDI pemeHHe JIHKBH,llHpOBaTb cpoliTaH HaH6onee act><PeKTHB

HbIM H 6e3orraeHbIM MeTO,llOM - e IlOMOil{bIO rny6HHHoro IIpOMbllllJieH

HOro B3pbIBa rrpH YCJIOBHH o6ecrre'leHHH 3a,llaHHOro e6moKeHHH eTBOJIOB 

aBapmmoi:i: l1 HaKJIOHHO-HanpaBJieHHbIX eKBa)f(HH. 

BMeeTe e TeM, yqHTbIBM, '!TO 6ypeHlie HaKJIOHHbIX eKBa:>KHH B rop

Ho-reoJiorH'leeKHX yeJIOBHHX MeeTopo:>K,lleHHH TeHrH3 3aH:MeT ,llJIH

TeJihHOe BpeMH, mTa6 e'len ueJieeoo6pa3HbIM pa3pa60TaTb MeTO,llbI 11 

TeXHH'ieeKHe epe,lleTBa JIHKBH,llaUHH ropHm.ero cpoHTaHa e BbieOKHM 

eo,llep)f(aHHeM TOKeH'ieeKHX BemeeTB y yeTbH eKBa:>KHHbl . 

.llAA ocym.eernJieHHH 3TOro peilleHHH IIOTPe6osaJIOeb pa3pa6oTaTb H 

oeymecTBHTb IIpHHIUffiHaJibHO HOBbie MeTO,llbl OpraHH3auHH pa6oT, Tex

HH'ieeKHX epe,lleTB, MeTO,llOB HeCJie,llOBaHHH 11 pac'ieTOB napaMeTpOB 

pe)KHMa cpOHTaHHpOBaHHH, OTBe'laIOil{HX Tpe60BaHH51M orrpe,lleJieHHOH 

eHryauHH. Ilp113TOM oeHOBHOe BHHMaHHe Y.lleJI51JIOCb 6e3onaeHOeTH, Ha

,lle)f(HOeTH H Ka'lecrny e03,l{aBaeMbIX epe,lleTB H MeTO,llOB Be,lleHHH pa6oT. 

Bee, '!TO He ,llenanoeb Ha eKBa:>KHHe N237-TeHrH3, - Bee .nenanoeb Brrep

Bbie, B qaeTO MeHHIOil{enrn 3KeTpeMaJibHOH o6eTaHOBKe, l.J.TO Tpe6osano 

6bieTPOrD IIpHHHTHH H HeilOJIHeHM HeeTa.H,llapTHbIX pemeHHH. 

DbIJIO oeymeeTBJieHo, Ka3aBillHecH B Ha'!ane, HeB03MO:>KHoe ,lleno -

IlO,llOHTH K yeTbIO rop51ll{ero cpOHTaHa B aTMOecpepe BblCOKOTOKeH'iHbIX 

fa30B H IIOBbIIIIeHH~IX TeMnepaTyp B03.n;yxa 380°C H IIO'iBbl .no 480°C, 

o6opy.llOBaTb ero H ycTaHOBlffb, c IlOMOil{bIO rH,llpOHaTaCKHBaTe.n:H, rrpo

TliBOBbI6pocoBoe o6opy ,llOBaHHe. 

3To I103BOHHJIO yrrpaBJIHTb cpOHTaHOM, rrpoBeCTH HCCJie,l{OBamrn no 

on;eHKe rrapa.MeTpOB IIJiaCTa H IIOCJie crrycKa KOM6HHHpOBaHHOH 3KCII-
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;ryaTa1{HOHHOM KOJIOHHhI 127x168 MM 3ar.rrynrnTh <t>oHTaH, coxpamrn 

CKBa)lrntty, KaK 3Kcn;ryaTa1{HOHHbIB o6'beKT. 

Y crrex npH o6y3,Zlamrn <PottTatta H ero r;rymettHe o6ecrre'IeH 6naro

.uap.H Mo6irnH3a1{HH TBOp'IeCKOro IIOTeHl{HaJia HH)KeHepHO-TeXHlf'IeC

KHX pa60THHKOB H repOH'IeCKHMH ycHJIH.HMH 6o~OB H KOMaH,ZlHpOB 

BOeHH3HpOBaHHhIX rrponrno<t>oHTaHHbIX qacre:H y KpaHHCKOro He<t>Te

ra30BOro pa:Hotta MI1HfEO YCCP, CeBepo-KaBKa3cKoro npOMbIIII

neHttoro pa:Hotta MHHHe<t>TenpoMa, no)KapHhlx qacTeli fypheBcKo:H H 

MaHrhIIIIJiaKcKo:H o6nacTe:H, pa6oTHHKOB EanhIKIIIHHCKoro YKE II 0 
«3M6aHe<!>TM H .n;pyTHX, HeKOTOph!e caMoornep)KeHHo TPY.ZlliJIHCh, 3a

qacry10 c orraCHOCThIO ,ZlJI.H )l(H3HH. 

IlonyqeH Heo:ueHHMbIB rrpaKTH'!eCKHH OilbIT no opraHH3a1{HH H npo

Be,ZleHHIO pa6oT B6.lll:l3H ycTh.H rop.Hmero <t>oHTaHa B aTMoc<t>epe BhICo

KOTOKCH'IHhlX ra3oB H 2S li S02, .z:t:HCTaH:UHOHHOMY HaBe.z:t:eHHIO 3arrop

Ho:H apMaTYPbI H repMeTH3a1{HH <t>naHUe c IlOMOID;bIO rH.llPOUHJIHH,ZlpOB. 

IlonyqeHHhIH OilhIT, yttHKaJihHOCTh pa3pa6oTaHHhIX TeXHH'!eCKHX 

cpe,.'l.CTB opraHH3allHH H MeTO.U:OB pa6oT He HMeIOT aHaJIOfOB B OTe'!e

CTBeHHOH H MHpOBOH rrpaKTHKe 6oph6hI c OTKpbIThlMH <t>oHTaHaMH, H 

MO)KeT 6hITh HCilOJib30BaH rrpH JIHKBH,ZJ,a:UHH Il0,ZJ,06HhIX <t>oHTaHOB B 

CJIO)l(HbIX ropHo-reOJIOIB'IeCKHX ycnOBH.HX. 

B pa6oTe, Ha rrpHMepe JIHKBH,ZJ,a:UHH OTKphITOro rop.Hmero tte<PTe

rasoBoro <PottTaHa Ha CKBa)KHHe NQ37-TettrH3 H3nara10Tc.H HOBhle Tex

HH'IeCKHe perneHH.sJ, pa3pa60TaHHbie H peaJIH30BaHHbie Ha rrpaKTHKe 

KonneKTHBOM crreu:uanHCTOB rrpe,ZlnpH.HTH.H MHHHCTepcTB tte<!>T.HHOH, 

ra30BOH rrpOMhIIIIJieHHOCTH H MMHfEO CCCP. 

IlpH pa6oTe Ha,Zl pyKOilHCbIO HCIIOJib30BaJIHCh MaTepHaJibl npOTOKO

JIOB 3ace,l.{aHHH ll1Ta6a no JIHKBH,Zla:UHH <t>oHTaHa H rnyrneHHIO CKBa)KHH, 

IlonTaBCKOH Bq YKpHfPP no npe,ZJ,ynpe)K,ZJ,eHHIO npo.HBJieHHH H JIHK

BH,ZJ,a:UHH OTKphIThIX tte<PrntthIX H ra30BhlX <PottTaHoB MHttfeo YCCP, 

HHCTHTYTa «Bonrorpa,ZlHl1Ill1He<t>Tb», IlOJITaBCKOfO BOeHH3HpOBaH

Horo npOTHBO<!>OHTaHHOfO OTp.H,ZJ,a YilP MHH
0

He<t>Tenp0Ma, HHCTHTyTa 

BHI1Mfasa. 
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<POHTAHA HA CKBA>KMHE N!37-TEHf"13 

1. B03HHKHOBEHHE "1 PA3BHTHE OTKPblTOro 
Cl>OHTAHA HA CKBA>KHHE N237-TEHf"13 

Pa3Be.n;oqHaJI CKBaJKHHa !!37-TeHrn3 c rrpoeKTHOH r.rry6irnoM: 5000 
M 3aJIO)l(eHa Ha He H3yqeHHOM 3aITa.n;HOM Kpbme TeHrH3CKoro HeqnH
Horo 1ecTopO)l(.Zl:eHI:UI c :u;eJibIO H3yqeHHH reOJIOfHt.JeCKOfO crpoerurn H 

HecpTeHOCHOCTH 3aJie)l(H B no.n:coJieBblX OTJIO)l(emrnx Hli:IKHero Kap6o
Ha. 

CKBaJK1rna pacnoJIO)l(eHa Ha 10re fypbeBcKOH o6nacTH. BypeHMe 
CKBaJKHHbI !!37-TeHrH3 ocymecTBJIHJia 6ypoBasI 6pMraJJ.a Ea.nhIKIDHH
cKoro yrrpaBnerurn pa3Be.n;ot.JHoro 6ypeHHH ITO ~3M6airecpTb». 

Cl>aKnt'4eCKMH CTpaTMrpa<l>M'4eCKMH paape3 

tfoTBepTH'lllbie + ml.lfeorett 0- 250 M 

Me.noBbie 254- 1570 M 

IOpcKHe 1570- 2445 M 

TpHacoBbie 2445- 2512 M 

KymypcKHe 2512- 4400M 

ApnrncK11e 4400- 4460 M 

Kap60H 4460 M H ,1:1aJiee 

npoeKTHaH KOHCTPYKL\MH CKB3>KMHbl 

478 MM - 0 - 478 M, ITO.n,'beM :u;eMeHTa - .no ycTbJI, He orrpeCCOBbI
BaeTCH. 

324 MM - 0 - 2000 M, no.n,'beM :u;eMeHTa .n:o ycTbJI, P onp. - 13,3 Mila 
rrpM y = 1,27 r/ cM3. 

245 MM - 0 - 3950 M, rro.n;'beM :u;eMeHTa .n.o ycTbH, P onp. - BBepx -
50,0 Mila np.11 y = 1,76 r/cM3, BCH KOJIOHHa P onp. = 22,0 Mila np.11 
y= 1,76 r /cM3. 

168 MM - 0 - 5000 M, no.n;'beM u;eMeHTa ,ll,O YCTbH, p onp - BBepx -
51,9 Mila npny= 1,0 r/cM3, aBCH KOJIOHHa47,5 Mrra, rrp.11y= 1,0 r / cM3. 
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<POHTAHA HA CKBA)f(ltfHE N!37-TEHf"13 

<l>aKTlll'4eCK3SI KOHCTPYKl.llllSI CKB3>KlllHbl 

426 MM - 0 - 499 M, rro.n;oeM :u:eMeHTa .n;o ycTMI, He orrpeccoBbIBa
Jiacb. 

324 MM - 0 - 2280 M, rro.n;oeM n;eMeHTa .n;o ycTb51 P0 np. = 13,3 Mila 
rrp11 y = 1,28 r/cM3. 

245 M - 0 - 4403 M, 110,ll;'.beM ueMeHTa .n;o YCTb51, ponp. = 22,0 Mila 
rrp11y= 1,8 r/cM3

. 

<DoHTaH B03HHK rrpH BCKpbITHH rrpO.n;yKTHBHOro rop1130HTa Ha rny-
611He 4467 M. BcKpbITa51 MOIUHOCTb rrpO.n;yKTHBHOro ropH30HTa COCTaB
JI51eT 5- 7 M. ilepe.n; BCKpbITHeM I1pO.n;yKT11BHOro rOp1130HTa Ha CKBa:>KHHe 
N!!37-TettrH3 6brn rrpoBe.n;eH KOMIIJieKC pa6oT ITO o6opy.n;oBaHHIO Ha,ll;e)l(
HOro yCTb51, a TaK)l(e rrpoBe.n;eHbI MeponpM51TIDI B COOTBeTCTBHH c Tpe6o
BaHM5IMH « TeXHOJiormecKoro pernaMeHTa Ha BCKpbITHH rrpo.n;yKTHBHoro 
ropM30HTa Ha TIJiom;a.n:11 TeHrn3 (P11c. 1.1 )» 

EypeHHe BeJIOCb TpexmapoIIIeqHbrM .n:oJIOTOM .n;11aMeTpoM 215,9 MM 
pacrnopOM Ha yrneBo.n;opo.n;HOH OCHOBe (HEP-2) IIJIOTHOCTbIO 
2,02- 2,06 r / cM3. ilpH 6ypeHHH IIOCJie,ll;HHX .D:BYX MeTpOB B HHTepBaJie 
4465-4467 M MexaH11qecKa5I CKOpOCTb yBeJI11q11JiaCb B 1,5-2,0 pa3a. 
CKBa:arnHa rrorJIOTMJia pacTBOp rrp11 rrpo113BO.D:HTeJibHOCTM HacocoB 
10-12 JI/c. B cooTBeTCTBHH c Tpe6oBaHH51MH «PerJia..\1eHTa ..... » 11HCT
pyMeHT 6bIJI IIO.ZJ;H51T B 6aIIIMaK 245 MM o6ca.n;HOH KOJIOHHbI Ha rny611-
Hy 4382 M. y CTbe CKBa:>KHHbI 3arepMeTH3HpOBaJIH. 0 IIOJIO)l(eHHH Ha 
CKBa:>KHHe coo6m1rn11 B UI1TC EaJibIKIIIMHCKOro YPE 11 rJiaBHOMY HH
:>KeHepy BYPB. 

ilo rrpH6bITHH Ha CKBa:>KHHy rJiaBHbIH HH:>KeHep .n;M yKa3aHHe pa3-
repMeTH3HpOBaTb ycTbe H 3aKaqaTb 12 M3 TeXHJ1lleCKOH BO,ll;bl B 3aTpy6-
HOe rrpocTpaHCTBO Me:>K.n;y 127 MM 6ypHJibHbIMH Tpy6aMH 11 245 MM 
KOJIOHHOH .D:JI51 orrpe.n;eJieHH51 ypoBH51 pacTBopa: YpoBeHb ycTaHOBHTb He 
Y.D:MOCb. 

fJiaBHbIM HH)l(eHepoM 6bIJIO OT.n;aHO IIHCbMeHHOe pacrrop51:>KeHHe 0 
IIO,[{'beMe 6ypHJibHblX Tpy6 .n;o rny611Hbl 3500 M c IIOCJie.n;yromeli repMe
Tl13au11e:i1 ycTb51 11 rrp11roTOBJieH11eM o6JierqeHHoro pacrnopa IIJIOTHO
CTbIO 1,97- 1,98 r/cM3. ilpH rro.n;oeMe 15-H: CBe'IH 6ypHJibHbIX Tpy6 
23.06.85 r. B 23 qaca 20 MHHYT 113 CKBa)l(HHbI ITO 3aTpy6HoMy npocTpaH
crny B :>KeJio6HOH CHCTeMe Ha'IaJIOCb ,ll;BH:>KeHHe 6ypoBor o paCTBOpa H 
«rrepeJIHB» ero qepe3 6ypHJibHbie Tpy6br. 
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f( 

4'0HTAHA HA CKBA)l(HHE N!37-TEHrH3 

1 - 6ypHJn.HlUI rpy6a CBT -
0127 MM c mapOBblM KpaHOM; 
2 - aJieeaTOp DOA 0127 MM CBT; 
3 - pOTOp; 
4 - noApOTopm.i.e 6amm; 
5 - ccpepH'lecKHii npeeeHTOp; 
6 - cnapeHHhle DJiame'lHhle 
npeeeHTopa; 
7 - OTBOAbl IIBO; 
8 - KOpeHH1J1e 33'ABIDKKH Ha IIBO; 
9 - npeeeHTOp co cpeaaiom.HMH 
DJiamKaMH; 
10 - KOJIOHHhlit cj>JiaHel( 
c nepeXOAffOH KaTYIDKoA; 
11 - eanpaBJieHHe 0630 MM; 
12 - KOHJzyKTOp 0426 MM; 
13 - MYcl>Ta cryneH'laToro 
l(eMeHTHpOBilHHll Jf CTblK 
KOJIOHHIJI 0324 MM; 
14 - MYcl>Ta cryneH'laTOro 
l(eMeHTHpOBalDUI H CTblK KOJIOHHhl 
0245 MM, onpeccoeaHo 
Ha P = 50 Miia; 
15 - 6amMaK KOJIOHHIJI 324 MM; 
16 - KOJIOHHa 6ypHJn.Hb1X Tpy6 
CBT - 0127 MM; 
17 - HH3 6ypHJibHOA KOJIOHHhl YBT 
0178 MM; 
18 - CTblK H MCIJ, ua KOJJOHHe 
0245MM; 
19 - AOJIOTO; 
20 - 6amMaK KOJIOHHbl 0245 MM; 
21 - aa6olt CKBaX<HHbl 

PHc. 1.1. CxeMa o6ell3KH YCTbJI 
H KOHCTJ>YKl(HH CKBaX<HHbl .N'!!37-TeHfH3 

Bruna np11cTyrr11Jia K repMeTH3an;IIB ycThJI. Ebrna B3JITa aBapHttHaJI 
Tpy6a c rnapOBbIM KpaHOM. IIonbITKa HaBepHYTb ee Ha HHCTpYMeHT He 
y,naJiacb, TaK KaK rnapOBOH KpaH Haxo,nHJICJI B 3aKpbITOM IlOJIO:>KeHHH. 
ABapHHHaJI Tpy6a 6bIJia BHOBb OrrynieHa Ha TIOJI 6ypoBOH, OTKpbIT ma-



1. 803HltfKHOBEHltfE ltf PA3BltfTltfE OTKPblTOfO 

<IJOHTAHA HA CKBAJKfAHE N!37-TEHfltf3 

pOBOH KpaH, TIOCJie qero ee HaBepttyJIH Ha 
JIH B CKBaJKHH)'. 

F. CJlAHOB ATblHAAFbl 
06J1blCTblK, FblJ1blM"1 
aM6E6An KITAnXAHA 1 

3aKpbITb mapoBOH Kpa.H, HeCMOTP.sI Ha HeO)J.HOKpaTHbie TIOTibITKH, He 
YAa.T.IOCh. CKBaJKHHa, Bb16poCHB 6ypoBOH pacTBop, nepelllJia Ha OTKpbI
TOe ct>oHTa.HHpOBaHHe He$TbIO H ra30M qepe3 3aTpy6Hoe npocTpaHCTBO 
H 6ypHJibHhie Tpy6bI (<DOTO 1.1). 

«l>oTO 1.1. OrxpbIToe <l>oHTaHHposaHHe 11epea 6ypWibHble Tpy6&1 
c Bb16pocoM Hl>P (25.06.1985 r., speMJI 12:00) 

,l{e)KypHbIM pa-HoHHhIM HH)KeHepoM BoJirorpa,u:cKoro BOeHH3Hpo
BaHHOro OTp.si:,na 6bIJI 3aKpbIT BepXHHH TIJiarneqHbIH npeBeHTOp H npH
H.sITbI cJie,nyromHe Mepb1: coo6metto B UMTC o HaqaBineMc.s:r oTKpbITOM 
ct>ottTaHe, ocTaHOBJieHbI ,l{BC, o6ecTOqeHa 6ypoBaJI ycTaHOBKa, 9BaKy
HpoBaH o6cJiy)l(HBaIOII.{HH nepCOHa.T.I, nepeKpbITbI IlO,U:be3,U:Hbie nyTH K 
TeppHTOpHH ct>oHTaHHpy10me-H CKBaJKHHbl. 

Ilptt6bIBIIIa.sI Ha CKBa)KHH)' onepaTHBHaJI rpynna BoJirorpa,u:cKoro 
BOeHH3HpoBaHHoro oTp.si:,u: npoH3BeJia pa3BeAKY c u;eJibIO yToqHeHH.sI 
COCTO.sIHHH ycTbeBoro o6opy,noBaHH.sI ct>oHTaHHpy10me-H CKBaJKHHbI, 3a
$HKCHpOBaHO CXO)l(,neHHe IlJiaIIIeK BepXHero rrpefJeHTOpa pyqHhIM yn
paBJieHHeM, onpe,neJieHa 30Ha 3ara30BaHHOCTH, npOJIO)KeHa OT aM6apa 
c TeXHHqecKoH Bo,no-H JIHHH.sI ,u:JI.si: oporneHH.sI cTpytt ct>oHTattttpy10rn;eii: 



1. 803HffKHOBEHffE ff PA3BffTffE OTKPblTOTO 

Cl>OHTAHA HA CKBA>KffHE N!37-TEHrff3 

CKBaJKlIBI>T, rrpoJioJKeHa B03JJ;ynrna.H IDIHIDI OT KOMnpeccopoB KIIY K 
CTaHIJJ111 yrrpasJieHIDI IIpOTHBOBbI6pocoBbIM o6opyJJ;OBaHHeM H IlOJJ;rO
TOBJieH Ta.MTIOH 113 ,n:eBHTH Tpy6oK. 

CocTomrne ycn.si:, cpaKTwiecKa.H KOHCTpyKI..1;irn CKBaJKHHbI H noJio
JKeH11e 6ypHJibHOH KOJIOHHhl Ha MOMeHT B03IDIKHOBeHHH cpOHTaHa no
Ka3aHO Ha p11c. 1.1. 

C 24.06.85 r. pyKOBOJJ;CTBO pa6oTaMH no JIHKBH,ZJ;a!l:HH OTKpbITOro 
cpOHTaHa npHHHJia Ha ce6.si: «KOMHCCHH no paccJieJ.(OBaHHIO IIpHl:lHH 
B03HHKHOBeHHH OTKpbIToro cpoHratta~ BO rJiase c nepBhlM 3aM. MHHH
CTpa HecprnHOH npoMbnnJieHHOCTH CCCP TOB. HrpeBCKHM B.H., HasHa
':leHHM npHKa30M MHII N!1362 OT 24.06.85 r. 

K JJ;BeHa,n:uarn qacaM 25.06.85 r. 6b1JI11 npose,n:eHbI pa6oTbI no rny
rneHHIO OTKpbITOro cpOHTaHa: 

B saTpy6ttoe npocTpaHCTBO rrp11 ,n:asJieHHM B ycrbe 35,0 MIIa 3a,n:as
J1eH raMTIOH B KOJIMlJeCTBe 11 Tpy6oK, 3aTIOJIHeHHhlX Hape3aHHbIMH 
KYCKa.MH TeKCTpOTIHoro peMHH pasMepOM 20x40 MM, .n.po6JieHHOH aJIIO
MHIDJeBOH IIpOBOJIOKOH H rnapaMM J.(MaMeTpOM 20:30 MM, naKJieH. IloCJie 
Tlli"\ITIOHa 3aKalJaJIH B 3arpy6be 110 M3 M3BeCTKOB0-6HTyMHOro pacTBO
pa (HBP-2) IIJIOTHOCTbIO 2,08-2,30 r/cM3

, npH 3TOM .n.asJieHMe Ha yc
Tbe B 3arpy6be CIDl3HJIOCb ,n:o HYJIH. ,ll,BaJK.D.bI rrpoBe.n.eHa 6e3ycnernHa.H 
nonbITKa 3aKpbITMH rnapoBoro Kpatta. IIpose.n.eHHbie pa6oTbI nOJIOJKM
reJibHoro pe3yJibrara He ,n:aJIH. 

YtJHTbIBa.H He.n.ocraTKH TeXHH':leCKOH BOJ.(bI, 'iTO .n.eJiaer secbMa onac
HOH 3a.Meey rnapoBoro KpaHa H3-3a B03MOJKHOCTM BOCTIJiaMeHeHHH cpoH
ratta, a TaKJKe HaMetJaromeec.si: nsMeHeHMe HanpasJieRHH Berpa B cropoey 
cocpeJJ;OTO':leHIDI ueMeHTHpOBOlJHOH M IIO)KapHOH rexmrKM KOMMCCMH, 
pernMJia IIpOH3BeCTM cpe3KY 6ypHJibHOH rpy6bI r.JIYXHM cpe3HbIM npeBeH
TOpOM H BbIIlOJIHHTb rnymeHMe CKBaJKMHbI rryreM 3aKa':lKH 6ypoBoro pa
CTBOpa TIJIOTHOCTblO 2,08-2,30 r/cM3 B «JI06» Ha nornomeHMe B o6'beMe 
CKB(l)Kl1Hbl, .u;o CHH)KeHHH .l{aBJieHHH Ha ycrbe .n.o HyJIH. 

Bo BpeM.si: BbITIOJIHeHMH no.n.roroBMTeJibHbIX pa6or K saKpbITMIO cpe
saromero npeBeHropa M cpesKe 6ypMJibHOH rpy6bI npoH30IIIJIO caMOB03-
ropattHe cpoHTattHpy10mei1 rasoHecprnHoi1 crpyw. (CM. cpoTo 1.2). qepes 
12 MMH)'T BbIIIIKa ynana. II pH na,n:eHMM BCilbllllKH 6bIJIM HapymeHbl o6a 
orno.n.a MattmpoJib,n:a npoTHBOBbI6pocosoro o6opy,n:oBaHHH. KpoMe cpoH
rattnpy10mei1 BepTMKaJibHOH CTpyM B03HMKJIH ,[(OIIOJIHM.TeJibHble MOIU
Hbie O':larn: IIJiaMeHH B paHOHe 6JIOKOB .n;pocceJIHpOBaHHH - 0,[(HH H3 HHX 
HanpaBJieH B cropoey HaCOCHOH, .n;pyroii - nepneH,ll,HKYJIHPHO MOCTKaM 



1. 803H"1KHOBEH"1E "1 PA38"1T"1E OTKPblTOro 19 

Cl>OHTAHA HA CKBA>K"1HE N!37-TEHf"13 

<l>oTo 1.2. 1Iepe&1e MlllfYT&I noCJie eocWJaMeHeHHH e&16pac&mae~t0ro <l>JIJO~a 
enyrpH BblllJe'fHOfO 6JioKa (25.06.1985 r., epeMH - 14:22) 

H 6oJibllIOe KO.(IH'!ecrno MeJIKHX oqaroB. Bee o6opy.n;oBaIIBe H MeTaJIJIO

KOHCTpyKUHH 6bIJIH OXBa'IeHbI ITJiaMeHeM, a H3-3a HeITOJIHOfO cropaHH51 

HecpTH o6pa30BaJiacb MOJ.IJ;HaR .D;bIMOBaR 3aBeca, CKpbIBlllaR ycTbeByIO 

IlJIOJ.IJ;a.D;Ky OT ofoopa. ( cpoTO 1.3). 
06cTaHOBKa pe3KO OCJIO)l(HHJiaCb, 'ITO IlOTpe6oBaJIO KOpeHHOfO rre

peCMOTpa H pa3pa60TKH HOBbIX CTpaTerH'IeCKHX H TaKTH'IeCKHX pellle-



20 1. 803HHKHOBEHHE ff PA3BHTHE OTKPblTOrO 

<l>OHTAHA HA CKBA>KffHE N!37-TEHrff3 

<l>oTO 1.3. Ila,l{eHHe BbDIIe'IHOfO 6JJOKa 

HHH no JIHKBH,l{a.I{lflf ropHmero OTKpbIToro HeyrrpaBmieMoro tte<tnera-
30Boro cpOHTaHa. 

)lJIH PYJ<OBO,ZJ;CTBa pa6oTaMH no IDIKBH,ZJ;al{HH OTKpbITOro HecpnI
HOro cpottTaHa Ha CKBll)KHHe M37-TettrH3 rrpHKa3oM MHII N2378 OT 
01.07.85 r. 6bIJI C03,ZJ;aH mTa6 BO rnaBe c rrepBbIM 3aM. MHHHCTpa He
cprnHOH npoMbimJieHHOCTH MrpeBCKHM B.M. (cM. IlpHJIO)l(ettHe 1.1). 



1. B03HIAKHOBEHIAE IA PA3BIATIAE OTKPb/Toro 21 

<POHTAHA HA CKBAJKIAHE N!37-TEHrlA3 

npvrno>KeHllfe 1. 1 

WTA6 
no npoBeAeHllllO pa60T no nlllKBlllAal.\111111 OTKpblTOrO 

<l>oHTaHa Ha CKBa>K111He N237-TeHr1113 

HrpeucKHii: B.H. - IIepBhIH 3aMeCTHTeJib M11m1cTPa 
Hecpnrno:i1: rrpOMbIIIIJieHHOCTH, 
Ha':laJihHHK IIITa6a 

CammaJIHee li.C. - feHepaJibHhIM ,n:11peKTop 06ne,n:11HeH11.si: 
~3M6aHecpTb~, 3aMeCTHTeJib 
Ha':laJibHHKa IIITa6a 

Xo6oT&Ko B.H. - Ha':laJihHHK yrrpaBJieHHe TeXHHKH 
6e3orracHocTH MHHHecpTerrpoMa 

PommoH IO.C. - 3aMeCTHTeJih Ha':laJihHHKa YrrpaBJieHHH 
no 6ypeHHIO MHHHecpTerrpoMa 

HeKpacoe M.JI. - Ha':laJihHHK BOeHH3HpoBaHHOH 
qacTH CeBepo-KaBKa3CKoro 
rrpOMbIIIIJieHHOro paHoHa 

.KJ:renaHocou H.H. - Hat!aJihHHK orrepaTHBHoro oT,n:eJia 
fYITO MB)l CCCP 

Hm.!Mou B.M. - 3aMeCTHTeJib reHepaJibHoro .n:11peKTopa 
06ne.n:11HeHHH ~HmKHeBOJI)KCKHecpTb~ 

AuepHH A.C. - 3aMeCTHTeJih Ha'!aJihHHKa YrrpaBJieHHH 
focf opTexHa.n;3opa CCCP 

OpJIOB A.B. - 3aMeCTHTeJib .n:11peKTopa BHllllET 

IlpHMetJamrn.: 
1. lllrn6 C03AaH Ha OCHOBaHHH llpHKa3a MHHHeqnerrpoMa N.!378 OT 01.07.85 r. 
2. B xoAe rroArOTOBJieHHbix pa6oT rro JIHKBHAa.J.(HH Q>oHTaHa wrn6 rrptttt.si:JI pewe

HHe oT 10.12.85r. 
+ BbrnecTH H3 cocTasa wTa6a K.rrerrottocosa H.H., OpJiosa A.B.; 
+ BsecTH B cocTaB wTa6a: Ha3aposa 11.B. - 3aM. HatJaJibHHKa YrrpasJiemui: ox

paHbI TPYAa, AO rrpH6bITH.H Xo6oTbKO B.11 - HatJaJibHHKa YrrpasJieHH.11 oxpattbr; 
+ HOBHKOBa B.C - 3aM. AHpeKTOpa HHCTHryTa "BoJirOrpaAHl11111HeQ>TM c B03-

JlO)f(eHHeM Ha Hero o6.H3aHHOCTeH no o6ecrre'leHHIO HCCJieAOBaHHH, rrpoBeAeHHIO pac
'ieTOB H IIOAfOTOBKH IIJiaHOB Ha rnywem1e H L(eMeHTHpOBaHHe CKBCl)f(HHbl N.!37-TeHrH3. 



22 2. CTPATErffR flffKBff/lAUffff rOPRUIErO HECl>TErA30BOro ct>OHTAHA 

C Bb/COKffM COJ].EP>KAHffEM Bb/COKOTOKCff'IHb/X BEUIECTB 

2. CTPATEn1SI n1ttKBlttAA1"'lttltt rOPSIL1-'ErO 
HECl>TErA30BOro Cl>OHTAHA c BblCOKltt M 

COAEP>KAHlttEM BblCOKOTOKCltt'fHblX BE~ECTB 

2.1. ropHo-reonor111'lecK111e oco6eHHOCTM 
MecTopo>KAeHMR TeHr1113 

TettrH3CKoe no.n;H5iTHe npe,n;cTaBJrneT co6o:H Kpynttyro aHTHKJIH 

HaJibH)'IO CKJia,n;Ky KOp06':laTOH cpopMbl 17x26 KM npw aMilJIHTy.n;e CBbI

me 1000 M. 3ane)l(b ttecpTw npwypo':leHa K no.n;coJieBbIM Kap6oHaTHhIM 

OTJIO)l(eHH5iM HH)l(Hero 11 cpe.n;Hero Kap6oHaTa (pwc. 2.1, 2.2) 11 xapaK

Tep113yeTC5i aHOMaJibHO-BbICOKHM ITJiaCTOBbIM .n;aBJieHHeM. fpa.n;weHT 

ITJiaCTOBOfO naBJieHHH H3Mep5ieTCH OT 2,05 Krc/ cM2 Ha 10 MB CBOnHoH 

':laCTH 3aJie)l(H no 1,70 Krc/ CM2 Ha 10 M Ha rny611He 5100 M (CKB.17). 

XapaKTep111cT111Ka 3ane>K111 

Iloponh1, cJiararomwe npo.n;yKTHBHhie OTJIO)l(eHH5i npencTaBJieHbI 

Kap6ottaTHblMH npeo6pa30BaHHHMH, OTJIO)l(HBlllHMHCH B ycJIOBH5iX 

MeJIKoro MOp5i. IIycTOTHoe npocTpaHCTBO nopon HMeeT CJIO)l(HYIO 

CTPYKTYPY· Otto npencTaBJieHo rropaMw, KaBepHaMw, nopOBhIMH KaHa

JiaMw H TpeIIJ,HHaMH. l13BeCTH5iKH npeHMyIIJ,eCTBeHHO HerJIHHHCTbie 

(HepacTBOpHMbIH OCTaTOK Mettee 5 % ) , B pa3HOH CTeneHH fouyMHH03-

Hbie, TpeIIJ,HHOBaTbie, B 3Ha':ll1TeJibHOH ':laCTH pa3pe3a BhIIIJ,eJIO':leHHbie, 

npOCJI05iMH JierKO pa3JiaMbIBaIOIIJ,HeCH Ha TOHKHe (1 - 3 MM) IIJiaCTHHKH. 

Ilo COOTHOIIIeHHIO pa3JIH'fHhIX BwnoB nycTOT BhineJIHeTCH 3 rpynnhI 

KOJIJieKTOpOB: nepBaH rpyrrna 06oen1rnHeT TpeIIJ,HHHbIH THII, BTOpaH -

nopOBO-KaBepHOBO-TpeIIJ,HHHhIH, TpeThH - TpeIIJ,HHHO-KaBepHOBO

nopOBOH. 

06IIJ,:\{H nwana30H H3MeHeHHH nopHCTOCTH no fl1C OT 1,0 no 

2 7 ,5% . l130JIHpOBaHHbie nycTOTbI B nopone OTCYTCTBYIOT, Il03TOMY 

o6maH nopwcTocTb paBHa OTKpbITOH. BhrneJieHHhie no naHHhIM fl1C 

HHTepBaJibl, npencTaBJieHHbie pa3JIH'IHblMH THIIaMH rropon, Ha naHHOM 

3Tane H3yqeHHH MeCTOpO)l(neHH5i He IIO,l(,l(aIOTCH KoppeJIHllHH OT CKBa-



z. CTPATErllfR /111fKBl!flJAUl!fllf roPRUJErO HE<PTErA30BOro <POHTAHA 23 

C Bb/COKHM CO,QEPJKAHl!fEM Bb/COKOTOKCl!fl./Hb/X BEUIECTB 

PHc. 2.1. CTpy1nypurui: KapTa rro KpoWie Kap6oua 

PHC. 2.2. feOJIOrH'ICCKHH npo$HJib 11epea CKB. 16, 37, 43, 51, 39,4,38 



24 2. CTPATErHR RHKBHJIAUHH rOPRWErO HE4'TEr A30Boro 4'0HTAHA 

C BblCOKHM COJlEPJKAHHEM BblCOKOTOKCHl./HblX BEll.lECTB 

)l(HHbI K CKBCUKHHe. Bee THnbI KOJIJieKTOpOB npHCYTCTBYIOT BO BCex 
qacni:x pa3pe3oB, BCKpbIThIX CKBCUKHHaMH. OcHOBHrui: .n;oJI.sr 3anacoB 
(60,79%) 3aKJIIO'!eHa B KOJIJieKTopax TpeTbero THna. 

HaH.7I}"IIllle KOJIJieKTopcKHe cBoM:crna Ha6JIIO.n;aIOTCH B CBO.LJ:HOH qa
CTH CTPJ'KTYPhI ( CKB. 44, 11, 23 - ropH30HThI rrpm<aMcKIDi, ceBepo-KeJih
TMeHCKHH, KpacHonomrncKHii, oKcKIDi). Ha cKJIOHax IIO.LJ:HHTHH YBeJIH
q1.rnaeTc.sr .LJ:OAA KOJIJieICTopoB nepBoro H BToporo THnOB, COOTBeTCTBeHHO 
}'MeHbIIIaeTc.sr cpe.n;tteB3BemeHHrui: nopHCTOCTh. HaH6oJiee pe3KO KOJIJieK
TopcKHe CBOHCTBa nopo.n; yxy.n;maIOTCH Ha ceBepo-BOCTO'IHOM H BOCTO'!
HOM CKJIOHax crpyrcrypbl (CKB. 3, 42, 17, 38). 

Jia6opaTOpHbie 3KCnepHMeHTbI Ha KepHe MeCTOp0)1(}1;eHHH H JIHTe
parypHbie .LJ:aHHbie CBH.n;eTeJibCTBYIOT, 'ITO no Mepe CHH)l(eHHH nJiaCTO
Boro .LJ:aBJieHHH ct>JIIOH.LJ: H3 KOJIJieKTOpOB nepBoro H BToporo THna 6y.n;eT 
IIepeTeKaTb B KOJIJieKTOpbI TpeThero THna H .n;aJiee B CTBOJI CKBCUKHHbI. 
TaKHM o6paJOM, .n;peHHpoBaHHeM 6y.n;yr oxBa'!eHbI KOJIJieKTOpbI Bcex 
Tpex BH.LJ:OB. 

TaK KaK BttyrpH 3aJie)l(H He o6Hapy)l(eHbI BhI.n;ep)l(aHHbie no nJiorn;a
.LJ:H Ha}1;e)l(Hbie noKpbIIIIKH H IIIHpOKO pa3BHTa Tpern;HHOBaTOCTb B pa3-
HbIX HanpaBJieHHIDC, ee MO)l(HO paccMaTpHBaTb KaK e.n;HHbIH rH.n;po.n;H
HaMH'!eCKH CBH3aHHbIH pe3epByap. 

XapaKTepMCTMKa He<l>TM 

Hect>Tb cepHHCTruI (0,45-1,00% Mac.), MaJIOCMOJIHCTrui: (0,5-1,5% 
Mac.) napact>HHOBrui: (2,5-6,2% Mac.). Bh1xo.n; cBeTJihIX ct>paKUHH npH 
pa3rOHKe .n;o 300°C - 60% o6'beMHbIX. IlJIOTHOCTb CBeTJibIX ct>paKUHH 
npH pa3roHKe .n;o 300°C - 60% o6'beMHbIX. IlJIOTHOCTb Hect>TH 0,805 
r/cM3 (no nocJie.n;HHM yqTeHHhIM .n;aHHhIM 0,7892 r/cM3). ,UaBJieHHe 
Hacb1rn;eHHH Hect>TH ra3oM 25,12 MIIa. Cpe.n;HHH nJiaCTOBhIH ra30BbIH 
ct>aKTop 538,4 M3/T (nocJie.n;H. 487 M3/T). Cpe.n;HHH nJIOTHOCTh nJiac
TOBoii Hect>TH 0,6419 r/cM3. ,UHHaMH'!eCKa.51 BH3KOCTb IIJiaCTOBOH Hect>
TH 0,29 MIIa·c. 

B raJe, BhI.n;eJIHBIIIeMc.sr H3 Hect>TH npH cTyneH'!aToM: cxeMe cenapa
UHH B pa601IHX ycJIOBHHX, cepoBo.n;opo.n;a 19,25% MOJI., yrneKHCJIOfO 
raJa 3,71% MOJI., aJOTa 1,04 MOJI., MeTaHa 51,83% MOJI., BbICIIIHX yrne
BO.n;opo.n;oB 10,84% MOJI., reJIHH 0,017% MOJI. (B351Tbl ycpe.n;HeHHbie 3Ha-
1!eHHH). OTHOCHTeJibHa.51 IIJIOTHOCTb ra3a no B03.n;yxy 0,916. 



2. CTPATErffR J1ffKBfflJAUffff rOPRUJErO HECl>TErA30BOro Cl>OHTAHA 25 

C Bb/COKHM CO,QEP)l(AHffEM BblCOKOTOKCff'IHblX BEUIECTB 

Pe3ynbT3Tbl MCnblT3HMM CKB3>KMH, 

BCKpblBWMX nOACOneeble OTno>KeHMH 

Ila COCTO.sIH1UO Ha 01.07.85 r. no,[(COJieBbie OTJIO)l(eHIDI Ha nJIOil.la

,ll;H BCKpbITbl B 20 CKBa)l(HHax. lfa 18 CKBa)l(HH, BCKpbIBIIIHX npo.zzyi<TIIB

Hbie OTJIO)l(eHIDI B 12 npoBe,[(eHbl rH,[(pO,[(HHaM11qeCKHe HCCJie,[(OBaHIDI. 

Bo Bcex CJI)"IMX noJiyqeHbI npoMhmrneHHbie npHTOKH He<i>TH. CTaTH

qecKoe ycTbeBoe ,[(aBJieHHe B HCCJie.zi;oBaHHbIX CKBa)l(HHax COCTaBJI51JIO 

55-56 Mila; cpe.n;Hee 3HaqeHHe Ha'Ia.JibHOro IIJiacrnBoro .n;airneHH.sI 82 

Mila ( nocJie,n;H. 83, 1 Mila) Ha a6coJIIOTHOH OTMeTKe - 4200 M. XapaK

TepHCTHKH CKBa)l(HH oqeHb pasJiwqa10Trn. K03<t><t>m.i:11eHT npo.n;yKTHB

HOCTH BapbHpyeT OT 1,02 .no 62,5 T/CyT/ Mila. ,lle6HT Ha mTyuepe 6 MM 

MeH.sieTrn c 63 ,[(O 300 M3 / cyTKH. 

IIpoHHr.i:aeMocTb, rro,[(CqffTaJIHM no pe3yJibTaTaM rH,[(po.zi;HHaMWiec

KHX HCCJie,[(OBaHHH, MeH.sieTC.sI OT 4,6· 10·6 ,ll;O 63· 10-3 MKM2• Ha1160Jiee 

BbICOKHe 3HaqeHH.sI rrpoHHr.i:aeMOCTH IIOJI)"leHbl no CKB:uKHHaM 9, 4, 14, 

7 , 23, 44, 11. CaMbie HH3KHe - no CKBaJKHHaM 41, 5, 17, 38, 1. 

IlpOHHUaeMOCTb paccq11TaHa, HCX0,[(51113 npe,[(IIOJIO)l(eHH.sI, qTo pa-

6oTaeT BC.51 BCKpbITM MOillHOCTb. QqeHb HH3KHe 3Haqemrn cpe,n:HHX 

npoHHr.i:aeMOCTeH CBH,[(eTeJibCTByeT 0 TOM, qTQ <t>aKTHqecKH pa6oTaeT 

JIHillb qacTb BCKpbITOH MOillHOCTH. 

2.2. 8b16op HanpaeneHMM nMKBMA31.\MM 

ropsw114ero <l>OHTaHa 

Bb16op Harrpa.BJieHHli 11 MeTO,[(OB JIHKBH,[(aIJ:illf rop..sIIllero <i>oHTaHa o6y

CJia.BJIHBaeTC.sI ropHo-reOJI0f}lq€CKHMH oco6eHHOCT.sIMH ,[(aHHOro MeCTO

po)l(,l(eHH.sI H MeCTOIIOJl0)1(€HHeM Ha CTpYKTYPe CKBaJKHHbl N!!37-TeHrn3. 

CKBa)l(HHa M.!37-TeHrH3 pacrroJIO)l(eHa Ha 3arra,n;HOM He113yqeHHOM 

Kpbrne cTpyKTypb1, r,[(e BbICOKHe <t>11JibTpar.i:110HH:o-eMKOCTHb1e cBolicTBa 

ITJiaCTa, xapa.KTepHbie ,ll;Jl.sI ,n;aHHOro MeCTOpO)l(J(eHH.sI B r.i:eJIOM, npO.sIBH

JIHCb oco6eHHO. II pH BCKpbITOH TOJIIllHHe rrpo.n;yKTIIBHOro IIJiaCTa 5-7 M 

rrpo.n;yKTHBHOCTb CKBaJKHHbl no rrpe.n;BapIITeJibHbIM pacqeTaM 3HaqHT€Jib

HO npeBbII.IIeHa ,[(e6HTbI, lIOJl)"l€HHbie npH HCCJie,[(OBaHHH CKBaJKHH, pac

nOJI0)1(€HHbIX BOCTQqHee H ceBepo-BOCTQqHee CKBaJKHHbl .N.!37-TeHrn3. 

3TO o6ycJIOBJieHO Ha.JIHqJieM B MaCCHBHOH TOJIII.le CHJibHO pa3BeTBJieH

HOH ceTH KpyrrHhIX KaHa.JIOB-TpemHH, qTo npo.sIBJIHeTC.sI B npoBa.Jie 6y-



26 2. CTPATErMR RMKBM,/lAUMM TOPRUlErO HECl>TErA30BOro Cl>OHTAHA 

C Bb/COKMM CO,QEPJKAHMEM Bb/COKOTOKCW/Hb/X BEUJECTB 

pM.7IbHOro HHCTp}'MeHTa 11 ITOJIHhIM ITornom:ett1111 pacTBopa B ITpou;ecce 

6ypemrn ITpO,eyi<THBHoro IIJiaCTa (CKB. 27, 40, 9, 7, 3811 .zw.). Bepo.SITHO, 

B CKBaJKHHe N237-Tettr113 ccl>oKyc11poBaJII1Ch B o.n;HoM MecTe Bee BH,l(hI 

HapyrneIDrii MOHOJII1THOCTI1 KOJIJieKTOpa, TpeIIUfHbI l1 KaHaJibI, KOTOpbie 

coe,l(l1Hl1Jll1 CTBOJI CKBaJKI1HbI co BCeH 3aJie)l(bIO, ITpe,l(CTaBJI.SIIOI.UeH e,l(H

HbIB fl1.l(p0,l(l1HaMH'IeCKI1H pe3epByap. 

EoJibmoe BJIH.SIHHe Ha Bb16op HarrpaBJieHHH, TeXHHKH, pac'IeToB 

OKa3bIBaeT COCTaB l1 CBOHCTBa cl>JIIOH,l(a, fl1.l(p0,l(l1HaMHKa IIJiaCTa, l1, rrpe)K

,l(e Bcero, aHOMaJibHO-BbICOKoe .n;aBJieH11e 84,7 Mila, HaJII1'IHe B HecpTH 

BbICOKO-TOKCI1'IHbIX KOMITOHeHTOB, TaKHX, KaK cepOBO,l(Opo.n; ,l(O 20% , 

yrneKHCJibIH fa3 ,l(O 4%, MepKaITTaHbI l1 .n;p., BbICOKHH fa30BbIH cpaKTOp 

520-540 M3 Ha O,l(tty TOHHY HecpTI1 ITPI1 Hl13KOM ,l(aBJieHI1l1 HaCbII.UeHH.SI 

24,1 Mila. 

AHaJIH3 oTe'!eCTBeHHoro 11 3apy6e)KHOro OIThITa ITOKa3aJI, 'ITO ITpaK

THKa 6opb6bI c cpOHTaHaMH He paCITOJiaraeT OITbITOM pa60TbI B aHaJIO

fl1'IHbIX ycJIOBI1.SIX, 'ITO B MM:pe HeT aHaJIOfOB 3TOMY MeCTOpO)K,l(eHHIO l1 

ero ropHo-reoJiorl1'IecK11M ycJIOBH.SIM. 

1IHKBI1,l(a.U:I1.SI TaKOro cpoHTaHa c ITpHMeHeHM:eM Tpa,l(HU:HOHHbIX Me

TO,l(OB l1 TeXHI1'!eCKI1X cpe.n;CTB KpaHHe 3aTpy,n;HeHa ITpe)K,l(e BCero l13-3a 

BbICOKOR KOHU:eHTpau;1111 TOKCI1'IHbIX KOMITOHeHTOB BO cp1IIOI1,l(e. HaJIH

'!He TOKCH'IHbIX Bem:eCTB B HecpTera30BOH CTpye cpoHTaHa Bbl3bIBaeT 

3apaJKeH11e BCeH MeCTHOCTI1 ITO HaITpaBJieHHIO BeTpa. A TaK KaK B 3TOM 

paHOHe BeTep ITOCTO.SIHHO MeH.SieT CBOe HaITpaBJieHHe, TO Tpy.n;Ho ITpo

fH03I1pOBaTb paHOHbI 3ara30BaHHOCTI1, l1 Bee MeCTOpO)K,l(eHM:e l1 ITpI1-

Jiera10m11e TeppI1TOpI1I1 OKaJKYTC.SI 3apa)KeHHbIMI1 TOKCI1'IHbIMI1 Bem:e

CTBaMH, a 06cJiy)KHBaIOm:HH ITepcoHaJI l1 HaCeJieHHe ITO,l(BeprHyTbC.SI HX 

B03,l(eHCTBI1IO. Pa6oTa Ha ycThe cpOHTaH11py10m:eii CKBa)KHHbl ITPI1 Ha

Jllflfl1l1 TOKCH'IHbIX Bem:ecTB ITpe,n;CTaBJI.SieT 6oJibllIYIO OITaCHOCTb ,[(JI.SI 

06cJiy)K11Ba10m:ero ITepcoHaJia ,l(a)Ke ITp1111cITOJih30Batt1111 cpe.n;cTB HH

,l(HBH.l(yaJihHOH 3aIUHThI. B CB.SI3l1 c 3THM, Heo6xo.n;11Mo HJIH o6ecITe'IHTh 

HeHTpaJII13au;1110 TOKCH'fHblX Bem:ecTB B CTpye cpOHTaHa HJIH C)Ke'Ib BCe 

KOMITOHeHTbI HecpTH. 

06ecITe'Il1Tb HeHTpaJII13au;1110 TOKCH'IHbIX Bem:ecTB B CTpye cpoHTa

Ha ITpaKTH'IeCKH HeB03MO)KH0 l13-3a OTCYTCTBH.SI 3cpcpeKTl1BHbIX HeHT

paJII13aTopoB TeXHH'IeCKHX cpe.n;cTB 11x IT0,n;aq11 B cTpy10. KpoMe Toro, 

HeB03MO)KH0 o6ecITe'IHTb Ha,l(e)l(HbIH KOHTpOJib 3a 3cpcpeKT11BHOCTbIO 

3Toro ITpou;ecca. Ha1160Jiee Ha,l(e)l(HhIH cIToco6 - C)KHfaH11e cpJI1011.n;a. 

Ilo3TOMy, Bee pa60TbI ITO Jll1KBI1,l(aU:I1I13TOro cpoHTaHa ,l(OJI)l(Hbl ITpOBO-



z. CTPATErllfR RllfKBllfllAUllfllf roPRWErO HEC/JTErA30BOro C/JOHTAHA 27 

C Bb/COKllfM CO/J,EP>KAHllfEM Bb/COKOTOKCllfl./Hb/X BEllfECTB 

,ll;IfThC5I TOJihKO rrp11 ropHme:H: CTpye rrp11 IIOJIHOM cropaHl111 q)JIIOl1)l;a 11 

ero KOMIIOHeHTOB. 0JJ:HaKO, )];3.)I(e rrp11 ITOJIHOM cropaHl111 ¢JII011)l;a B 

cTpye He 06ecrre1:l11BaeTC5I Ha)];e)KHM 6e3orracHocTh JJ:JIH pa6oTaIOIU11X Ha 

CKBa)Kl1He 11 MeCTOpO)l(Jl:eHl11111 OKpy)KaIOme:H: Tepp11Top1111, TaK rrpO,ZJ0fK

ThI cropaHl15I TOKCl11!HhIX Bell{eCTB, B CBOIO oqepe)l;h, 5IBJI5IeTC5I orraCHhIM 

JJ:JI5I Bcero )Kl1Boro (rrp11 cropaH1111 cepoBOJJ:opoJJ:a 06pa3yeTc5I S02). 

ToJihKO rrp11 oqepeJJ:HOH BhICOKOH TeMrrepaType cepH11CThIH aHrnJJ:p11JJ: 

c 06pa30BaH11e cepbI. 

BbmMCKa "13 >KYPHana KOHTpOml B03AYWHOH cpeAbl 
ropsm"ero He<J>Teraaoeoro <l>oHTaH Ha CKBa>KMHe 
N!!37-TeHnt3 (CM. Ta6n. 2.1, 2.2) 

B rrep110JJ: c 26.06.85-16.07.85 r. rrp11 rrpoM:3BOJJ:CTBe pa6oT no pacTac

K11Batt11106ypOBOH11 o6opyJJ:OBaHl15I OT ycTb5I ¢0HTatt11pyIOmeH: CKB3)I(l1-

HhI rrp0113BO)l;l1JIC5I IIOCT05IHHhIH aHaJil13 B03Jl:Yll1HOH cpe)l;hI. 

Ha ycThe M rrp11Jiera10me:H: Tepp11rnp1111 ra3oHe¢rnHoro ¢oHTaHa 

OTMe1:leHa 3ara30BaHHOCTh: 

1. CepH11CThIM ra30M (S02) JJ:O 20 Mr/ M3 (II.l(K = 10 Mr/ M3); 

2. 0Kl1ChIO yrnepoJJ:a (CO) JJ:O 28 Mr/ M3 (II.UK= 20 Mr/ M3); 

3. CepoBOJJ:OPOJJ:OM (H2S) JJ:O 14 Mr/ M3 (II.UK= 3 Mr/M3). 

TaK11M o6paioM, BOKpyr ycTh5I CKBa)Kl1HhI CJIO)l(11Jiach T5I)KeJIM aT-

Moc¢epHM o6CTattOBKa - Bbl CO KM TeMrrepaTYPa B03Jl:YXa 11 II01!BhI, rrp11 

HaJI11q1111 Bhillle II.UK cepoBOJJ:OPOJJ:a, cepH11crnro ra3a 11 JJ:pyrnx rrpoeyK

TOB cropaHl15I ( Ta6JI. 2.1). B 9Tl1X ycJIOBl15IX pa60TbI no IIO)l;fOTOBKe IIJIO

ll{a)l;K11 BOKpyr ycTh5I )l;JI5I ycTaHOBKl1 3arropHOH apMaTyphI )l;OJI)KHhI 

ocymecTBJI5IThC5I MeXattM:3MaMl111 Jl:l1CTaHI.(110HHhIM yrrpaBJieH11eM, 3all.{11-

ll{eHHhIMl1 OT B03JJ:eH:crn115I orH5I 11 TerrJIOBOH paJJ:11au;1111. TaKoro 06opy

Jl:OBaH115I 11 MaIIIl1H Ha )l;aHHhIH MOMeHT He 6:b1JIO. 

IIpaKT11K116oph6hI c He¢rnHhIM1111 ra30BhIM11 ¢0HTaHaM1160JihlllOH 

M0ll{HOCTl1 rrpeJJ:yCMaTp11BaeT, rrp11 HeB03MO)KHOCTl1 pa60ThI Ha ycTbe, 

11CIIOJih30BaH11e HaKJIOHHO-HarrpaBJieHHhIX CKB3)I(l1H: 

+ )l;JI5I coe)l;l1HeH115I CTBOJIOB aBap11HHOH 11 HaKJIOHHO-HarrpaBJieHHOH 

CKBa)Kl1HhI 3a C1:leT rn)l;popa3pbrna 11Jil1 IIp5IMOro rrorra)l;aHl15I 11 IIOCJie)l;y

IOIUero rnyllleH115I; 

+ )l;JI5I rrepe)KaTl15I CTBOJia aBap11HHOH CKB3)I(l1HbI rny6M:HHhIM rrpo

MhilllJieHHbIM B3pbIBOM. 



28 z. CTPATErHR RHKBHJZAUHH rOPRWErO HE<bTEr A30BOro CbOHTAHA 

C Bb/COKHM CO,llEP)l(AHHEM Bb/COKOTOKCW/Hb/X BEUlECTB 

,UaHHhle reMIIepaeypHoro pe)KHMa BOKpyr CKBruKHHbl 
·. 

HanpaBJielOle - BOCTO'llloe I I 

PacCTOJIHHe TeMDepaeypa 0c 
BMerpax Boa.zzyx 

fpyirr 
H=200MM H= 1000MM 

5 "• r 
160 150 370 

10 180 160 390 

20 170 155 370 

30 160 150 360 

40 150 130 320 

50 130 110 300 

60 90 80 275 

HanpaBJielOle - ceuepHoe I 

PaccroJ1HHe TeMDepaeypa,°C 

eMerpax Boa.zzyx 
fpyirr 

H=200MM H= 1000MM 

5 270 250 500 

10 265 245 500 

20 260 240 500 

30 210 200 480 

40 200 190 450 

50 190 180 500 

60 180 170 360 

JIHKBH,Zl;au;HH cpoHTaHa 3a cqeT coe,n;HHeHHH CTBOJIOB aBapHHHOH H 

HaKJIOHHO-HarrpaBJieHHOH CKB(l)I(HH Bbl3bIBaeT COMHeHHH, TaK KaK rrpH

MOe rrorra,n;aHHe B CTBOJI B ,n;aHHbIX reo11or~eCKHX ycJIOBHHX ( B HHTep-



2. CTPATErffR nHKB"1,,llAU"1"1 rDPRUJErO HE4'TErA30BOro C/JOHTAHA 29 
C Bb/COKHM CO,QEPJKAHHEM Bb/COKOTOKCHl./Hb/X BELLIECTB 

Ta6J1uu,a 2.1 
M37-TeHrH3 B plWJYce 60 M 25.12.1985 r. 

HanpaBJieHHe - aana,zume 

Paccro.11HHe ' 
TeMIIeparypa, 0 c 

BMe-rpax Boaizyx 
fpyirr 

H=200MM H= 1000MM 

s 80 70 200 

10 8S 7S 240 

20 9S 80 260 

30 80 I 70 2SO 

40 7S 6S 210 

so 70 60 180 

60 60 so 160 

HanpaBJieHHe - JO)l(JIOe 

Paccro.11HHe TeMIIeparypa, 0 c 
BMeTJ>ax Boaizyx 

fpyirr 
H=200MM H= 1000MM 

s 140 130 320 
., 

10 1SO 140 360 

20 160 1SO 380 

30 140 
l 

13S 320 

40 13S 130 300 

so 12S 120 270 

60 11S 110 260 

Barre COJieH, B KOTOpbIX OTCYTCTBYIOT cpe,n:CTBa KOHTpOJISI IIOJIO)Kemrn 

CTBOJIOB) H rrpH cymecTByIOIUHX TeXHH'IeCKHX cpe,n:CTBax rrpe,n:cTaBJIH

eT co6o:H rrpaKTH'IeCKH HeBbIIIOJIHHMYIO 3a.zi:aqy. Coe,ZJJiHeHHe CTBOJIOB 



30 2. CTPATErUR RUKBU,4AUUU rOPRU4ErO HEct>TErA30BOro ct>OHTAHA 
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C BblCOKUM CO,QEP>KAHUEM BblCOKOTOKCff'/HblX BElllECTB 

Ta6Auu,a 2 .2 

,UllHHble TellJJOBOH pa,zt)lanHH BOKpyr CKB3)KHHbl J-&37-TeHrH3 
B p:wryce 60 M ua 25.12.1985 r. 

HanpaBJieHHe - HanpaBJieHHe - HanpaBJieHHe - HanpaBJieHHe -
BOCTO'IHOe 3aIIll,ZUIOe ceBepuoe I0"'1fOe 

TellJJOBaJI TeIIJIOBaJI TeIIJIOBaJI TeIIJIOBaJI 
pa,zutall,HJI pa.zutanHJI Pa.zutanHJI PCWlllUHJI 

Kan KBT Kan KBT Kan KBT Kan KBT 

CM2
*MHH M' CM2

*MHH M' CM2
*MHH M' CM2

*MHH M' 

>40 >28 22 15,4 >40 > 28 30 21 

>40 > 28 24 16,8 >40 > 28 34 23,8 

>40 > 28 28 19,6 >40 > 28 32 22,4 

>40 >28 24 16,8 >40 > 28 30 21 

30 21 20 14 >40 > 28 28 19,6 

28 19,6 18 12,6 >40 > 28 26 18,2 

24 18,2 16 11,2 38 26,6 22 15,4 

3a C'leT rH,n:popa3pbIBa no ,n:aHHbIM OTe'leCTBeHHhIX H 3apy6e)l(HbIX HC

CJie.n:osaTeJieH HMeeT MaJiyID sepo51THOCTb H3-3a o6pa30BaHH51 Ha TaKHX 

rJiy6HHax sepTHKaJibHbIX Tpern:HH. 

HaH6oJiee 3cpcpeKTHBHhIM Mern.n:oM JIHKBH,n;aQHH MOillHOro ropHrn:e

ro cpOHTaHa 51BJI51eTC51 rJiy6HHHbIM npOMhIIIJJieHHbIM B3pbIB npH ycJIO

BHH o6ecne'!eHH51 npoeKTHoro c6JIH)l(eHH51 CTBOJIOB asapHMHOM H Ha

KJIOHHO-HanpasJieHHOM CKBa)l(HHbI. 

BMecTe c TeM, ,n;JI5I oTpa6oTKH MeTo.n:os H TeXHH'IeCKHX cpe.n:cTB 

JIHKBH,n:aQHH rop51rn:Hx HecpT51HbIX cpOHTaHOB c BhICOKHM co.n:ep)l(amreM 

TOKCH'!HbIX sern:ecTB Heo6xo,n:HMO 6hIJIO nposeCTH pa6oThl no C03,n:aHHIO 

Ha,n:e)l(Horo ycTh51 H Hase,n:eHHIO 3anopHoro ycTpoi1cTsa, o6ecne'lHBaIO

rn:ero ynpaBJieHHe cpOHTaHOM H rnyIIIeHHe CKBa)l(HHbI. 

TaKHM o6pa3oM, JIHKBH.n;aQH51 OTKphITOro ropHrn:ero cpoHTatta Ha 

CKBa)l(HHe N237-TeHrH3 ocyrn:ecTBJI51Jiach no .n:syM CTpaTerH'leCKHM 
HanpasJieHHHM: 

1. EypeHHe .n:syx TeXHOJIOrH'leCKHX HaKJIOHHO-HanpasJieHHhIX CKBa

)l(HH 100 H 101-TeHm3 c BbIXO,Zl;OM Ha asapHMHhIM CTBOJI Ha rny6HHe 



2. CTPATEr/lfR fl/lfKBllf/lAUllf/lf roPRlllErO HE4'TErA30BOro 4'0HTAHA 31 

C Bb/COK/lfM CO,QEP)KAHltfEM Bb/COKOTOKC/lfl/Hb/X BElllECTB 

3500 M 11 IlOCJie.zcyIOll{11M np11MeHeH11eM npOMbIIIIJieHHbIX r.ny611HHbIX 

B3pbIBOB; 

2. Co3,nairne tta,n;e)KttOro ycTb.sI 11 3anopttoif apMaTYPbI tta HeM ,nJI.s:i: 

YnpaBJiett11.s:i: cpottTaHOM 11 rnyrnett11.s:i: CKBa)K11HhI. 

Eypett11e TexttoJiorw1ecK11x ttaKJIOHHO-ttanpaBJieHHhIX CKBa)K11H 

10 11 101-Tettr113 ocyll{eCTBJIHJIOCb no cne1111aJibHOMY npoeKTY, 

pa3pa6oTaHHOMY B KponaHIII11H cpoK 11HCT11TYTOM BoJirorpa.n:

HMIIMttecpTb 11 BHMMET, c 11cnoJib30Batt11eM tt0Beifm11x TexttoJio

rnif, 06ecne'I11BaIOll{HX ycKopett11e 11 Ka'IeCTBettttoe coopy)Kett11e 

CTBOJia . 

.ll:JIH ocymecTBJieH11.sI BTOporo ttanpaBJieH11.sI ITOTpe6oBaJIOCb pa3pa-

6oTKa np11H1111Il11aJibHO HOBbIX MeTOAOB opratt113aII1111 pa6oT, TeXHH'leC

K11X cpe.n:cTB 11 TeXHOJIOfH'IeCKHX np11eMOB. 

OclloBHbIM 3TanoM, onpe.n;eJI.sIBIIIHM xo.n: .n:anbtteifnrnx pa6oT, HB

AAJic.s:i: 3Tan cpopM11poBaH11.sI KOMnaKTHOH CTpyn, KOTOpa.s:i: 06ecneq11Jia 

6b1 IlOJIHOe cropaHHe cp1II011Aa, Heo6xo.n:11MyIO B11.ll:11MOCTb 11 B03MO)K

HOCTb O'I11CTHTb YCTbeByIO ITJIOII.{a,D;Ky OT MeTaJIJIOKOHCTPYKllHH 11 011e

Hl1Tb COCTOHH11e ycTb.sI. 

IIapaJIJieJibHO c 3T11M pernanacb 3a,n;aqa c03,naHHH MeTo.n:a 11 TeXH11-

'IecK11x cpe.n:crn .ll:11CTaHll110HHOro HaBe,neH11.sI rrpeBeHTOpHOH c6opK11 Ha 

ycTbe CKBa)K11HhI. 

MM 
nn 

1 

1. 

2. 

2.3. 06ecne'4eHMe 
6eaonacHOCTM pa6oT 

HrutMeHosaime 
MeponpHHTHH 

L 

2 

IlpOBO,!IHTb pa6oTbl Ha YCTbe aaapHHHOH CKB<OKHHbI 
TOJlbKO IlOCJie 3aMepa TeMrrepaTypbI .If HaJIH'lH.H 
TOKCH'lHbIX raaoB 

PaapernaeTC.H pa6oTaTh Ha ycTbe aaap.lflitto:H 
CKBIDKHHbI rrpH TeMrrepaType B03.zlYXa He 6oJiee +130 
rpa,11ycoa. 

C paapernemrn rnrn6a, B OT,lleJibHbIX cJiyqa.11x 
paapernaeTC.H pa6oTaTb rrpw TeMrrepaType +150 
rpa,11ycoB, c orpaHH'leHHeM rrpO,!IOJl)K.lfTeJibHOCTH 
pa6oT no apeMeHH. 

0 TBeTCTBeHHble 
aa HcnoJIHeHHe 

3 

Ka.nhrna JI.M. 
HeKpacoB M.JI. 
MopcKoli B.A. 

Ka.nbrna JI.M 
HeKpacoB M.JI. 

;: 



32 2. CTPATErHR RHKBH,JlAUHH TOPRWErO HE4>TErA30BOTO 4>0HTAHA 

C Bb/COKHM CO,QEP)l(AHHEM Bb/COKOTOKCffl/Hb/X BElltECTB 

l 'I 1.1.c.1 I 
1 2 3 

3. Ilpo.noJDKaTb pa60Thl Ha ycTbe CKBCl)f(HHbl IlpH KanbIHa JI.M 
CJie.l()'10meii: 3KHIIHpOBKe: TeIIJIOOTJ>(l)l(aTeJlbHbIB HeKpacoa M.JI. 
HJIH TeIIJI03~HTHblH KOCTIOM, 6aJIJIOH'IHK CJKaToro 
B03.nyxa c aary6HHKOM, KOCTIOM •MeTaJIJIYPf>, 
IlO,l(l1I.lleMHHK, KaCKa HJIH rnaru<a. 

4. IlpoBO,!lHTb eJKe,l(HeBHhlii Me,l(Hl{HHCKHH KOHTpOJib .ll.eJKypHhlii: apaq 
acex pa6oTaIOlllHX Ha ycTbe aaapHillioii: CKBaJKHHhl. 
He .norrycKaTb K pa6oTe mm., He rrporne,l(IIIHX Me.z:tHUHH-
CKHH KOHTPQJib HJIH HMeIOillHX npOTHBOIIOKa3aHIDI 
apaqa. 

5. IlpOBO,l(HTb eJKe.l(HeBHblH HHCTJ>JKTaJK MopcKoii: B.A 
IIO 6eaorracHOCTH pa60T c pOCIIHCbIO B JKypHane acex KoTeHKoA.A 
pa6oTaIOlllHX. . 

6. 3arrpemaeTcH pa6oTaTb Ha ycTbe CKBaJKHHhI Kanbrna JI.M. 
H .z:tPyrHX orraCHbIX 30Hax 6ea CTJ>axOBKH onepaTHBHbIX HeKpacoa M.JI. 
3BeHbeB H TeXHHKH. KpacHOKypCKHH B.A 

KoTeHKoA.A 

7. IIpoaecTH 3aMepbi TennoaoH: pa.n11auHH B aoHe pa6oT MopcKoii B.A. 
np116opoM •aKTHHOMeTJ>OM>. Bbl.l(aTb peK0MeH.Uau1111 J1HCTMTJT 
IIO 6eaonacHOCTH pa6oT. BHl111raa 

8. 06ecrreq}!Tb IlOCT CTpaxOBOqttOfO 3BeHa HOCHJIKaMM, Kanbrna JI.M. 
cnacaTeJibHblM}I TJ>OCaMH, IlOHCaMH H cpe.z:tCTBaMM HeKpacoa M.JI. 
,l(0Bpaqe6HOH IIOMOIUM IlOCTpa.z:taBlliHM. 3arrpeTJ1Tb KpacHoKypCKHH B.A 
pa6ory Ha YCTbe CKBaJKMHbi 6ea ycTaHOBKM perneTKH KoTeHKoA.A 
3arpaJK,l(eHMH. 

9. OpraHHaoaaTb paaHoueHH)'IO 6eaonacHOCTh pa6oT KaJibrna JI.M. 
KaK c BocToqHOH, TaK }I 3arra,l(HOH CTOpOHbi OT YCTbH HeKpacoa M .JI. 
CKBaJKMHbl (nepeXO,l(bl, IIOCT CTJ>axOB0qtt0rQ 3BeHa 
}I .np.) 

10. IIocTaBHTh orpaJK.z:ta10m11e onactty10 aotty KpaCHbie JIOOCEYPE 
cl>JiaJKKH pa,n.11ycoM 300M OT YCTbH CKBaJKHHbl. Carrrraea C.C. 
11aroTOBHTb ,l(OIIOJIHMTeJibHO 50 cl>JiaJKKOB. 

11. IlepeKpbITb Bee IIO,l(XO,l(HlllMe K CKBaJKHHe ~37 fAl1 
npocenoqHbie H apyr0e aoporn, nocTaBMTh Ha HHX qeH,l(eB B.B 
aopoJKHhle 3HaKM: •Bbea.n aarrpemeH>; •Ilpoea.n 
aanpemeH> c ct>naJKKaMM 



2. CTPATErffJI flffKBff/lAUffff r OPJIUIErO HE<bTErA30BOro <bOHTAHA 33 

C Bb/COKHM COAEP)l(AHffEM Bb/COKOTOKCW/Hb/X BEUIECTB 

1 2 3 

12. He AorrycKaTh nocTOpoHHHX mm H TPa.HCnopT 0TAeJI TE EYPEa 
B onaCH}'IO 30HY npH HaTacKHBamrn KOMnOHOBKH, 
HCCJie,l(OBaHJrn H r.nymeHHH CKBaJKHHbl. 

13. B CJl)"!ae nporrycKa He ropsnueii: raJO-Heqmrnoii: JIOOCEYPE 
CMeCH npetzyCMOTpeTb 3a6narospeMeHHO B 30He 
uweii:cpa orpruK,ll.em1e onacHoii: 30HhI cpmDKKaMH 
1000 M no IllHpHHe OT CKBCi)i.(}!Hhl no HanpasneHMIO 
seTpa. 

14. 3a C)'TKH npe.l()'IIpe.l(HTb MeCTHble OpraHbI llha6 
6mm:aii:ruHX nyHKTOB 0 rrpeACTOffil.IHX pa6oTax. 

15. PyKOBOAHTeJIH rpynn, rrpHHHMaIOI:QHX }"laCTHe Kam,rna JI.M. 
B HaTaCKHBa.HHH KOMnOHOCKH, HCCJie,l(OBaHHH HeKpacos M.JI. 
CKB(l)KHHbJHeernymeHHIO:npoTHBOcpOHTaHHaH MopcKolfB.A 
cny)l.(6a co cneuTeXHHKOH (Kanbrna, HeKpacos, Hyp)l.(aHOB 
MopcKoii:), TaMIIOHa)l.(IDIKH (Hyp)l.(attos), no)l.(apHHKH IO rail: 
(JlI06HH), o6ecneqeHHe pacrnopoM H BOAOH BacHJlbes 
(BacHJibeB ), TeXHonornqecKoe PYKOBo,11,crno IllesaJIHes 
ITO rnyrneHHIO (IllesaJIHeB) H HaYKa (HOBHKOB ), HoBHKOB B.C. 
o6ecneqHBaIOT 6e3onacHOCTb pa6oT H HHCTPYKTa)I.( 
B CBOHX rpyrrnax. 

16. 06mee PYKOBOACTBO no o6ecneqeHHIO Mep Xo6oTbKO B.H. 
6e3onacHOCTH so3naraercH Ha TB. Xo6oTbKO B.111., Ha3aposa H.B. I 

Ha3aposa H .B. 

17. 06ecneqHTh scex pa6oTHHKOB HesoeHH3J.fpOBaH- Hyp)l.(aHOB 
HOro COCTaBa 3aHHTbIX Ha pa6oTax no HaTaCKHBaHHIO, IO rail: 
HCilbITaH.HIO fl rnyrneHHIO asapHii:Hoii: CKBa)l.(.HHbl BacHJibeB 
cpeACTBaMH 3aJ.l.(HThI HII-4, nposecrn 06}"1em1e, Illesan.Hes 
HHCTPYKTa)I.( 11 KOHTpOJib HX npHMeHeHHH, HOBHKOB 
AJIH qero: Ha3apos-

.llo 17.12.85r. Ha npoM6aJe EYPE npoAe3HHcpHu11- AJIH rnTa6a 
posaTb 11 npHBeCTl1 B nOJIHYIO roTOBHOCTb 280-300 
H30JIHpYIOlllHX npoTHBOraJOB HII-4 a c6ope -
H 3aBe3TH HX Ha CKBa)l.(HHY .N.!37 TeHrH3 

PaJAaTb npoTHBOraJhl pyKOBOAHTeJIHM rpynn, o acp3aKOB 
C,l(eJiaTb 11HCTPYKTa)I.( no rrpasHJiaM IIOA6opa 
H 11cnoJib30Bamrn HII-4, OKaJaTb noMOlllh 
H KOHTpOJib B npas11JibHOM npHMeHeHHH. 

1 " 
~ 



34 2 . CTPATErHR llHKBH,llAUHH rDPRWErO HECIJTErA3080rD CIJOHTAHA 

C Bb/COKHM CO,QEP>KAHHEM Bb/COKOTOKCH'IHb/X BEWECTB 

1 2 3 

18. Onpe.n;enJITb onTHMaJlbttbtii 'fHCJiettttb1e cocTa.B DaH3aKOB 
rpynn )"iaCTBYIOil(HX B pa6oTax H npe.n;CTa.BHTb CIDICIGI 
CBOHX rpyrrn B lIITa6. 

flpliHJlTb Mepbl no y.n;aneHHIO nocropOHHHX JiHll OTBe-rcTBeHHble 
co CBOHX o6beKTOB (3ott). AC!)KYPHbie EYPE, 

To )Ke no nnoma.n;Ke Ha reppuropHH mTa6a ~37 EaifJaKOB 

19. flpH npoae.n;ettHlf npollecca no rnyrneHHJO DaH3aKOB 
CKBa)KHHbI OCTaHOBHTb 6ypoBbie 1'.G!M 100, 101 H AP - lilTblHJla 
H 3BaKyHpoBaTb c llliX Beeb nepCOHaJI 

20. YrpoM B nettb npoae.n;emui onepaI.lHH no rnymettHlO JIOOC, fAH, 
cf>oHTatta npoaepHTb npenynpe,llHTenbHble 3HaKH Ha 5YP5a 
noporax H paCCTaBHTb IIOCTbl oxpattb! B 
ycTaHOBJieHHbIX MCCTax. 

21. KOHTpoJib 3a COCTORHHeM B03JJ.YillHOH cpe,llbI faJOMeTplflleCKOe 
Ha B3pb!BaeMOCTb H CaHHTapHb!C HOpMb! npoBOAHTb: 3BeHO B/'l 

B pa.Hotte ycTbR CKBa)KHHbJ 'lepeJ Ka)K,llbie 15 MHttyT, MopcKoifAB. 
a npH nponycKax cf>JIJOHlla c yqeroM o6crattoBKH Jla6oparopHR 

B 30tte orpa)l(AeHHR onacttoif 30Hbl 'lCpeJ Ka)l(Jlbie 30 JIOOCEYPE 
MHH. l1 no UlJleifcpy B 3aBHCHMOCTH OT o6cTaHOBKH. 

22. He npoBO.llHTb pa6oTbI npH ttanpaaneHHH 1IIJieifcpa lllra6 
Ha MeCTa pacnOJIO)KeHHR TaMnOHa)KHOH TeXHHKH. 

23. Onpe.n;enHTb ocHOBHhie H Janacttwe nyrH 3axo.ua KoMannHp orpH.lla 
H Bbrxona H3 raJoonacHOH 30Hbl H ycTattOBHTb yKaJa- MopcKoH B.A 
TenH. l13roTOBHTb .uonoJIHHTCJibHbie yKaJaTCJIH. Cannaea C. C. 

24. c )"ieTOM B03MO)KHOro H3MeHCHHR ttanpaBJICHHR PyKOBO,llHTCJIH 
Berpa IIOCTORHHO HHcpOpMHpOBaTb pa60THHKOB CBOeH rpyIIII 
rpynTibl 0 HanpaBJieHHH H nyrmc 3BaKyaI.lHH H TaJ<)Ke 
06 ycTattOBJICHHbIX CHrttanax onosemettHR. 

25. YTBep,llHTb CJieAYJOmHe CHrHaJibl OIIOBeIUCHHR 
0 3araJOBaHHOCTH B 30He pa60Tbl JUO,llCH: 

«npe.n;ynpe,llHTenhHbIH> - )KenTasi paxeTa MopcKOH B.A 
(B3RTb npoTHBoraJbl Hfl-4, llhIXaTenbtthJe annapaTbI) PyKOBOllHTeJIH 

«o,n:eTb npOTHBOraJbI> - KpacHaR paxeTa rpyrrn 
(KOHI(eHTPaI.lHR cepoao,n:opoAa - 20Mr/M3

) 

«IIOKHffYTb TCppHTOpHIO> - opamKeBaR rna1IIKa Xo6oTbKO B.11. 
3BaKYaI.lHR (KOHlleHTPaI.lHR cepoao,n:opo,n:a - 70Mr/M3

) HaJapoB 11.B 



2. CTPATErltfR flltfKBltf/lAUltfltf TOPRUJErO HE<IJTErA30BOTO <IJOHTAHA 35 

C Bb/COKMM CO,QEP>KAHltfEM Bb/COKOTOKCW/Hb/X BEUJECTB 

1 2 3 

B aotte no JIHKB~ailHH nponycKa OCTaIOTCH TOJThKO Kam,rna JI.M. 
OT.l{e.JlhHhle pa6onrnKH BOeHH3HpOBaHHOM c.n:y)!(6hI 
B •.LJ:perepax•. Ilo.a:aqa CiffHaJIOB cornacOBhrnaeTCH 
c ttaqaJibHHKOM urra6a. 

26. BhI.ll:e.JlHTh TeXHHKy, KoropM 6y.a:eT pa6oraTh KaJlh!Ha JI.M. 
B tta116onee onacHbIX MecTax (KAMAUY, no)!(. Eai13aKOB T.E. 
Man.IHHbI H ,n:p.) H OCHaCTHTb ee HCKpOraCJ'fTeml:MH. 

27. 06ecne'll1Tb nocT0$1HHOe ,n;e)!(ypcrno apaqa Eai13aKOB T.E. 
11 BepToneTa. 

28. BhmontteHMe pa6oT c 11cnoJTh30BaHHeM T-54 llha6 
npOH3BO,ll;HTb no cneuHaJThHOM}' rrnaHy. 

29. OcTaJlliHbie MeporrpHliTHR no o6ecne'leHHIO 
6eaonacttoCTH pa6oT ~aHbI B nnattax pa6oT no 
m:~TaCKHBaHHIO KOMITOHOBKH, HCCJie,D;OBaHHIO H 
rnyrueffifIO CKBIDKHHbI. 

30. Ilo,n;aqa CHrHana •oT6oi1• nepe,n;aeTcli 
no pacnopH)!(eHHIO mTa6a. 



36 3. OPrAHH3AUHR H nPOBEJlEHHE PA60T no noJl)(OllY 

K YCTblO H C03,llAHHIO KOMnAKTHOH CTPYH <l>OHTAHA 

3. OPrAHM3AUMSI M nPOBEAEHME PA60T 
no nOAXOAY K YCTblO M C03AAHMIO 

KOMnAKTHOM CTPYM ci>OHTAHA 

3. 1 . noArOTOBMTenbHWe M ecnoMoraTenbHWe pa6oTw 

Ll.JIB rrpoBe,ll,emrn: IIO,ll,fOTOBHTe.JlbHbIX H BCIIOMOraTe.JibHbIX pa6oT no 

JIHKBH,ll,a!{HH Q>oHTaHa 6bIJIH opraHH30BaHbI crrel(HCUibHbie CJIY)K6bI: 

+ Ilo)Kapttru1 

+ TpattcnopTHaR 

• 06ecrreqeHIDI TeXHH'IeCKOH BO,ll,OH 

+ 06ecrreqeHHeM pacTBopa 

+ Ilo,ll,roTOBKH o6opy,n;oBattllil 11 np11crroco6neHHH ,n;JIB rrpoBe,ll,eHIDI 

IIO,ll,fOTOBHTeJibHblX H OCHOBHbIX pa6oT 

+ 06ecrre':l:eHHe :=meKTp03Heprne:H: 

• CBH3H 

+ Ctta6)KeHHH H 6hITa 

+ KottTpOJibHO-nporrycKHaR 

• 06ecrreqeHIUI IIHTaHHH H IIHTbeBOH BO,ll,OH 

+ Me,n;11:u;HHCKaR 

+ Oxpatta 0Kpy)Ka101ue:H: cpe,n;bI. 

B cooTBeTCTBHH c rrnaHoM npoBe,ll,eHHH pa6oT npHcTyrrHJIH K co

opy)KeHHIO CTpOHTeJibCTBa KOTJIOBaHOB H3 pacqeTa pacxo,ll,a BO,ll,bl 3a 

10 qacoB pa60TbI 10 TbIC.M3. B KOpOTKHH cpoK 6bIJIO coopy)KeHO KOT

JIOBaHOB Ha 50 TbIC.M3 ( Q>oTo 3.1 ). IlpOJIO)KeHO ,ll,Ba BO,ll,OrrpOBO,ll,a 

,ll,HaMeTpOM 219 MM ,ll,JIHHOH 12 KM Ka)K,ll,bIH, yCTaHOBJieHO 2 Hacoca 

Y8-6M H :u;eMeHTHpOBO':l:Hbie arperaTbI .D.JIH no,n;aqH BO,ll,bI H3 epHKa 

IlpoM6a3bI. 3a.D.eifcTBOBaHo TPH CKBa)KHHbI c npoH3BO.D.HTeJibHOCTbIO 
800-1000 M 3/cyTKH. 

c yqeTOM peJibeQ>a MeCTHOCTH H p03bl BeTpOB paspa60TaHa H ocy

mecTBJieHa CHCTeMa IIO,ll,a':l:H BO,ll,bl H3 KOTJIOBaHOB ( Q>oTo 3.2) H HaH6o

Jiee 3Q>Q>eKTHBHOe pa3MemeHHe JiaQ>eTOB H «rpe6eHOK~ (pHC. 3.1, 3.2). 

PacTaCKHBaHHe MeTaJIJIOKOHCTPYKl(HH ocymecTBJI.s1Jiacb TpaKTOpa

MH, 6yJib,ll,03epaMH, 3KCKaBaTopoM H .ll.PYrHMH no.n;pyqHbIMH cpe,ll,CTBa-



3. OPTAHU3AUUR u nPOBEJlEHUE PA60T no nOJl)(OJlY 37 

K YCTblO U C03,QAHUIO KOMnAKTHOH CTPYU ct>OHTAHA 

<l>oTo 3.1. KornosaH ,ll,JUI peaepsau,HH BOALI 

MIL ,l{Jrn: pa3fo1BKH HaTpOMO)K,l{eHHH MeTa.JIJIOKOHCTpyi<u;irii: rrpHBJieKJIH 

TaHK T-54 KaK HaH60J1ee Mo6HJibHoe cpe.n.crno rropIDKeHHH 1.1,eJIH B yc

JIOBHHX IIJIOXOH H qacTO MeHHIO~eHCH BH,ll.HMOCTH. 

IlocJie Ha6opa pacqeTHOfO KOJIH'!eCTBa BO,ll.bl H H3fOTOBJiemrn BCITO

MoraTeJibHblX MexaHH':leCKHX rrpHcrroco6JieHHH npHCTyrrHJIH K pacTac

KHBaHMIO MeTa.JIJIOKOHCTPYKI.J,HH. 

3.2. PaC'IMCTKa yCTbS1 OT MeTannoKOHCTPYK'-'MM 

Ilo OKOH'!aHMM M3fOTOBJieHMH rrp11:cnoco6JieHMH ,ll,JIH pacTaCKHBa

HHH MeTaJIJIOKOHCTpyi<I.1,HH, 3a~MTbl TeXHHKM, HaIIOJIHeHHH KOTJIOBaHOB 

BO.l(OH H orrpo6oBaHMH IT02KapHbIX Jia<t>eTOB npMCTYIIHJIH K pacTaCKHBa

HHIO MeTaJIJia. 

Ilo Mepe OCB0602K,l(eHH5I IIJIO~a,l(KH 6ypoBOH OT o6opy.n.oBamrn rrpH 

HHTeHCMBHOM opomeHHH He<l>Tb Ha'IaJia pa36pbI3fHBaTbCH H CTeKaTb 

PJ'!bHMH BMecTe c BO.l(OH. ,l{JIH CTOKa tte<l>TM H BO.l(bl B ycJIOBHHX BbICO

KOH TeMrrepaTyphI M ITJIOXOH BH.l(HMOCTH rrpopbITbI .n.peHIDKHbie TpaH-



38 3. OPTAHff3AUffR ff nPOBEAEHffE PA60T no nOJ1)(0J1Y 

K YCTblO ff C03,llAHfflO KOMnAKTHOlil CTPYff <l>OHTAHA 

<DoTo 3.2. CucTeMa no,11.a'IH BO,ll.bI Ha ycT&e CKBa)KKHbI 

IlleH, coopy)KeHa ,n:aM6a ,n:Jrn c6opa BO.llhI 11 He cropa10ru;eii rrpo,n:yK~1111 
- ~JIOBYilIKa». 

Ilp11 orrpe,n:eJieHHbIX ttarrpaBJieHl1JIX BeTpa CTaJil1 Bl1,llHbl SJieMeHTbl 

6JIOKa .n:pocceJI11poBaH11JI, a TaK)Ke '!aCTb OTBO,n:a, 113 KOTOporo paCITbI

JIJIJICb 6beT MOIIJ;HaH CTpy.SI He<t>T11, C03,llaBaH BOKpyr YCTb.SI O'!ar ITJiaMe

Hl1 c BbICOKOH TeMrrepaTypoi1. Ilp0113BeJil1 OTCTpeJI Bl1,lll1MbIX qacTeii 

YCTheBOH 3aITOpHOH apMaTypbI. Ilo Mepe OTCTpeJia SJieMeHTOB 3arropHOH 

apMaTypbI l13MeHJIJICJI xapaKTep CTpy11, BbICOTa 11 pa,n:11yc <t>aKeJia. lfa
MeHHJiaCb o6cTaHOBKa Ha rrpeycTbeBoii rrJioru;a,n:Ke, yJiyqlll11Jiacb B11,n:11-

MOCTh oT,n:eJibHhIX y3JIOB, 'ITO rro3BOJIJIJIO rrp1111HTeHc11BHOM opollleH1111 

opratt113oBaTb rro,n:xo,n:hI K ycTbIO ,n:JIJI pacTacK11BaH11.SI 06opy,n:oBaH11.SI 11 
MeTaJIJIOKOHCTpyK~l1H. 



3. OPrAHltf3AUltfR ltf nPOBEJJEHltfE PA60T no notiXOJJY 39 

K YCTblO ltf C03,lJ.AH/tflO KOMnAKTHOlif CTPY/tf 4'0HTAHA 

PHc. 3.1. CxeMa MHorocTBOJibHOH rpe6eHKH 

0TcTpeJI 3arropHo:H apMaTyphr 6JioKa .n;poccemrpoBamrn: H3MemrJI 

xapaKTep 6oKOBOH CTpyH, O,ZJ;HaKO He¢Th rrpo.n;omI<aJia pa.36pbI3rHBaTb

CH H ropeTh BOKpyr CKBaJKHHbI. Pa6oTbI rrpoH3BO.ZJ;HJIHCb B p)"IHYIO H c 

HCITOJib30BaHHeM crrerrHaJibHbIX MexaHM:tieCKHX cpe.n;CTB, H3rOTOBJieH

HblX Ha MecTe, B TH)KeJIOH aTMoc¢epe HeITOJIHOro cropaHHH HecPTH, TOK

CH'IeCKHX Bemecrn H BbICOKOH TeMrrepaTypbI. 

qacToe H3MeHeHHe HarrpaBJieHHH BeTpa BbI~BaJIO 6oJibIIIHe Tpy.n;tto

CTH ,ZJ;JIH rro.n;xo.n;a K ycTbIO l1 rrpOM3BO,ZJ;CTBa o6cTpeJia, qTo Bbl3bIBaJIO 

Heo6xo,ZJ;HMOCTb rrepe.n;HCJIOKaIIMH TeXHHKH H H3MeHeHHH I103HIIMH TaH

Ka ,ZJ;JIH o6cTpeJia. MaHeBp TeXHMKOH ocJIO)KHHJirn cJia6ocTbIO rpyHTa H 

HaCbIIIIeHHeM ero BO,ZJ;OH H3-3a o6MJibHOrO oporneHHH, oco6eHHO, B rro

HH)KeHHbIX MeCTax - ~copax~. qTo He I103BOJIHJIO TeXHMKe IlO,ZJ;XO,ZJ;HTb 

K YCTbIO. 

IlpH o6CTpeJie OTBO.ZJ;OB Bhr6pacbrnaeMaH cTpyH rrJiaMeHH M3 OTBO

.n;a CTaJia 3HaqHTeJibHO 6oJibllle H KOHIIeHTpHpoBaHHe. PacceHBaHHe H 

ropeHHe HecPTH BOKpyr ycTbH He yMeHbllIHJIOCb (¢om 3.3). 



40 3. OPrAHH3AUHR H nPOBEIJEHHE PA60T no nOJlXOJlY 

K YCTblO H C03,/lAHHIO KOMnAKTHOH CTPYH <IJOHTAHA 

PHc. 3.2. CxeMa pacnoJio)KeHHs no)KapHhlX rpe6eHoK: 
1 - copa, 2 - ycTbe cKBaXCJIHhl, 3 - no:iteapHble MHorocTBOJlbHble rpe6eHKH, 

4 - no:iteapHble O.l(HOCTBOJlbHb1e rpe6ettKH, 5 - cBe11a <t>aKeJia, 6 - paapymeHHas 
BHYTpeHHss o6BaJIOBKa, 7 - Hapy)KHas o6BaJIOBKa, 8 - aBTOTpaHcnopTHbie AOporn 



3. OPrAHff3AUffJI ff nPOBEJIEHffE PA60T no nOJV(O,JlY 

K YCTblO ff C03,QAHfflO KOMnAKTHOft CTPYff CbOHTAHA 

<l>oTO 3.3. 0'1HCTKa ycTbJI CKB3»CHllbl OT MeTaJLIIOKOHCTpYJCUHil: 

nocpe~CTB3M OTCTpeJia 

41 

B pe3yJibTaTe HHTeHCHBHOro OMbIBaHHH ITJiaMeHeM COCTOHHHe CTBO

JIOBOH qacTH npeaeHTOpHOH ycTaHOBKH pe3KO yxy.nrna.rrocb. Ilo.n: BJIH

HHHeM BbICOKOH TeMnepaTypbI cepoao.nopo.na npOH30IlIJIO paccTpOH

CTBO 60JibllIHHCTBa clJJiaHIJ;eBbIX coe,nHHeHHH KOpeHHbIX 3a,nBmKeK, 

OTBO,Z{OB cnapeHHbIX npeBeHTOpOB H npeBeHTOpa co cpe3bIBaIOIUHMH 

ITJiaIIIKaMH. Co3,naJIHCb ,norroJIHHTeJibHbie HCTO'IHHKH <t>oHTaHHpOBaHHH 

H cropaHHH npo,nyKUHH CKBaJKHHbI, qTO 3HaqHTeJibHO orpaml'UIJIO B03-

MO)J(HOCTH paCTaCKHBaHHH o6opy,noBaHHH H MeTaJIJIOKOHCTpyKUHH OT 

ycTbH CKBaJKHHbI. 3To noTpe6oaa.rro c03,naHHH crreuHa.rrbttoro no.n;xo.na 

K YCTbIO B BH,l{e TpattIIIeH. IlpH ITOCTOHHHOM H HHTeHCHBHOM oporneHHH 

BO.ll:OH no cneIJ;Ha.JlbHOMY rro.nxo,ny ITO,Z{BeJIH MexaHHqecKyIO CTpeJiy K 

ycTbIO, O,l{HaKO pa6oTaTb ero He CMOrJIH H3-3a o6pbrna Y3JIOB KperrneHHH. 

Ilo.n ,nelicrnHeM cepoBo,nopo,na, co.nep)J(amerocH a He$TH, caapoqHbie 

coe,nHHeHHH 6brJIH paspyrneHbI. Ifa-3a pacce11BaHHH $aKeJia no,noifTH 

K ycTbIO oKa3a.rrocb He B03MO)J(HbIM. 

IlpO,l{OJI)J(HJIH OTCTpeJI BH,l{HMbIX 3anopHbIX ycTpOHCTB npeBeHTO

poB C IJ;eJibIO yMeHbIIIeHHH Beep ITJiaMeHH. 



42 3. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nOJl)(OJ1Y 

K YCTblO ff C03,QAHfflO KOMnAKTHOU CTPYff <l>OHTAHA 

IIocJie oTcTpeJia KopeHHbIX 3aJJ:BIDKeK cTpyH CTaJia 6oJiee KOMnaK
THOH, o.n;ttaKo, seep nJiaMemr BOKpyr ycThH 113-3a nporrycKa so qmaH
u:eshrx coe.n;HHeHHHX npeBeHTOpOB H KaTymeK OCTaJIC5I. IlJiaMH yMeHb
IIIHJIOCb no .l(JIHHe, HO yseJiwrnJiocb B o6oeMe. IIepeTOKOB HecpTH OT 
YCTb5l B aM6ap He o6Hapy)l(eHO. 

0TCTpeJI BH.l(HMblX HarpOMO)l(,UeHHH MeTaJIJia n03BOJIHJI 11aCTWIHO 
O'IHCTMTb ycTbe OT MeTaJIJIOKOHCTPYKU:HH, 'ITO CTaJIO cnoco6cTBOBaTb 
6oJiee nOJIHOMY cropaHHIO HecpTH H rrpH 6JiaronpHHTHOM BeTpe CTaJIO 
BH,UHO CTBOJIOBYIO 11aCTb npeBeHTOpHOH c6opKH (cpoTO 3.4). 

B Te'IeHHe HeCKOJibKMX ,n:Heif rrposo,n:HJIH Ha6mo,n:eHHe 3a cocTOHHH
eM cpoHTaHoB, orrpe,n:eJIHJIH 3ara30BattHOCTb BOKpyr ycTbesoH: nJioma.n:
KH M np11nera10meH: TeppHTOpHH. y CTaHOBJieHO, 'ITO cpJIIOH.U cropaeT 
nOJIHOCTbIO H B IIIJieH:cpe BbICOKOTOKCH'IHhie sem;ecTBa (H2S, S02, CO) 
orcyTCTByIOT. C03,n:am1eM o6craHOBKH, npH KOTopoH: CTaJIO B03MO)l(
HbIM nOJIHOe cropaHHe cpJIIOH.l(a H BH.l(HO CTBOJIOBYIO 'IaCTb 3anopHOH 
apMaTypbl 3aKOH'IHJIC5l nepBblH 3Tan no,n:roTOBHTeJibHbIX pa6oT no 
cpopMHposaHHIO CTPYH cpOHTaHa H O'IHCTKH ycTbH. 

Xo.n: .l(aJibHeifnrnx pa6oT 6brn onpe.n:eneH Ha 3ace,n:aHHH IIITa6a no 
JIHKBH.UaIJ;HH cpOHTaHa Ha CKBa)l(HHe N!!37-TeHrH3 c yqacTHeM cneu:Ha
JIHCTOB MHHHecpTenpoMa, MHttra3rrpoMa H MHHreo CCCP, focropTex
Ha,n:3opa 09.08.85 r. B MocKse. 

y 'IMTbIBa.H cpaKTH'IeCKOe COCT05IHHe ycTb5l CKBa)l(HHbl yqacTHHKH 
cosemaHH5l BbICKa3aJIHCb 3a npo,n:OJI)l(eHHe no.n:roTOBHTeJibHbIX pa6oT 
l1 npH nOMOIIJ;H OTCTpena '!aCTH CTBOJIOBOH c6opKH npOTHBOBbI6poco
BOro o6opy.n:osaHH5l nOJIYlJ:HTb HaJJ:e)l(HYIO 6a3y KpenJieHH5l 3arropHbIX 
3JieMeHTOB H c rrpHMeHeHHeM rH.l(pOHaTaCKHBaTeJI.H c ,UHCTaHU:HOHHbIM 
ynpasneHHeM HasecTH Ha ycTbe npH ropHmeH: cTpye, Hosy10 3anoptty10 
KOMnOHOBKy. llha6 yTBep,n:HJI npe,n:CTaBJieHHbIH nJiaH MeponpHHTHH no 
opraHH3a1IHH pa6oT Ha ycThe CKBa)l(HHbI N!!37-TeHrn3 ITO ~3M6a
HecpTM (npHJIO)l(eH11e N!!2 npoTOKOJia N!!38). K pa6oraM Ha ycTbe np11-
cTynHTb 9.09.85 r. 

c 2 OKTH:6p5! K pa6oraM npHCTyn11Jia onepaTMBHa.H rpynna B COCTa
Be 27 'IeJioBeK soeHH3HposaHHOH 11acTH YKpaHHCKoro HecpTera30pa3-
se,n:o'IHoro paifoHa M11HreoYCCP. 

Ilocne 03HaKOMJieHH5l c o6cTaHOBKOH Ha CKBa)l(HHe H peJibecpoM 
MeCTHOCTH onpe,n:eJIHJIH MeCTa npe,n:rroJiaraeMbIX n03H1IHH l1 no.n:roTO
BHJIH nnoma,n:KH .UJIH ycTaHOBKH TaHKa T-54 ,UJIH oTcTpena npoTHBO
Bb16pocosoro o6opy,n:osaHHH. 



3. OPrAHltf3AUltfR ltf nPOBEJJEHltfE PA60T no nO,/lXO,/lY 

K YCTblO ltf C03/J,AHltflO KOMnAKTHOVt CTPYltf 4>0HTAHA 

<Doro 3.4. BH,ZJ. ycrM1 CKBaJKHHbl rrocJie qacrHqHoii: oqHcTKH ero 
OT MeTaJIJIOKOHCTPYKD;HH H o6opyAOBaHHJI 
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44 3. OPrAHff3AUffR ff nPOBEJ1EHffE PA60T no nOJl)(O,QY 

K YCTblO ff C03,QAHfflO KOMnAKTHOff CTPYff <bOHTAHA 

IlpoH3Be.JIH .l(OfIOJIHIITeJihttyIO o6Ba.JIOBKy rrponrn pacTeKaHIDI He

<t>TH B CTOpOtty TaIIKOBOH Il03HUHH (pHC. 3.3) 
c 

1 I 

PHc. 3.3. Cxeara pacnoJ10'.lKeHH11 3CMJillHblX o6BaJIOBOK H 

paaMem;eHHll Il03m.udi OTCYpeJia: 
1 - Hapy~HaJI 06eaJ10BKa, 2 - BHYTJ>eHH1111 o6eaJioeKa, 3 - copa, 4 - ycT&e 

CKB~HHbl, 5 - Il03HIUfH OTCYpeJia, 6 - cee11a <J>aKeJia, 7 - 3BTOM06HJibHble ~oporn 



3. OPrAHff3AUffR ff nPOBE/lEHffE PA60T no nOJlXOJlY 45 

K YCTblO ff C03,QAHfflO KOMnAKTHOH CTPYff Cl>OHTAHA 

,l{Jrn npe.zzyrrpe)l(.n:emrn neperpeaa TaHKa npo113aeJI11 ero H30JIHU:HIO 

JIHCTOBbIM JJ;IOpaJIIOMHHHeM. Kopnyc TaHKa nepecTaJI rpeTbCH. 

II p11cTyrr11JI11 K oTcTpeJIY poTOpa. Ha 51-oM BbICTpeJie 6bIJI 0T611T 

poTOp co CJIHBHOM BOpOHKOM H BbICTyna10mei1 Tpy6oi1:. IlocJie 93-ro 

BbICTpeJia 6hlJia J(OCTlffHYTa 3Ha':IHTeJibHa51 KOMilaKTHOCTb CTpyH. 

B113yaJibHO OTMe':laJIOCb, 'ITO B aepxHeli qacTH ycTbeaoro 06opyt1;0-

BaHHH, OCTaBIIIerocH IlOCJie OTCTpeJia, HaxO,llJilTbCH KpeCTOBHHa, qepe3 

6oKOBbie OTBO,llbl, KOTOpOM BbIXOJ(HT nJiaMH ropHmero cpJIIOHJ(a. 

llepe3 4-5 MHHYT 6bmo 3aMe'IeHo He3Ha'I:HTeJihHoe apameHHe 6y

PHJibHoro HHCTpYMeHTa c o':leHb MeJJ;JieHHbIM noJ('beMOM. 3aTeM apameHHe 

Ha':laJIO B03pacTaTb 11 )'BeJIH'IHJiacb CKOpocTb noJ('beMa 6ypHJibHbIX TPY6. 

B Te':leHHe 15-17 MHHYT co CKOpOCTbIO 4 M/C 6bIJIO BbI6porneHO 

3840 Tpy6 c 06m11M BecoM 152 T. Ha ycTbe ocTaJIOCb: KpecTOBHHa, cpe3-

ttoi1: npeBeHTOp, KOJIOHHaH rOJIOBKa. 

XapaKTep cpaKeJia H3MeHHJICH: yMeHbillHJIHCb 6oKOBhle CTpyH, yae

JIH'IHJiacb neHTpaJibHaH cTpyH. B u:eJioM cpaKeJI ropHmero ttecpTera30-

Boro cpoHTaHa np1106peJI BHJ( KOMilaKTHOM CTpy11. BbICOTa cpaKeJia co

CTaBJIHJia 180-200 M. YaeJIH'IHJiacb TenJIOBaH paJJ;HaI.\HH. TeMITeparypa 

OKpy)l(aIOmeli cpeJJ;bI B 6e3BeTpeHHyIO noroJJ;y COCTaBJIHJia - B03.zzyxa 

180-200°C,rro':lahl380-440°C. 

IlocJieJJ;yIOIUHM OTCTpeJIOM 6bIJia c611Ta KpeCTOBHHa ycTaHOBJieH

HaH Ha cpe3HOM npeaettTope. ,l{JIH ycrnHOBKH 11 KpenJieFH51HOBOM3a

nopttoi1: apMaTypbI Ha ycTbe tteo6xo.n:HMO 6bIJIO OCB060JJ;HTb KOJIOHHYIO 

roJIOBKY OT cpe3Horo npeBeHTOpa H ycTbe OT MeTaJIJIOKOHCTPYKU:HM H 

cpyttJJ;aMeHTa IlOJ(BbIIIIe':IHOro OCHOBaHHH. 0TCTpeJI cpe3HOro npeBeH

TOpa 6bIJI conpH)l(eH c onaCHOCTbIO IlOBpeJJ;HTb KOJIOHHyIO roJIOBKY H 

ycTbe a u:eJIOM. 

B CBH3H c 3THM opraHH30BaHbI pa6oTbI no O'IHCTKe ITJIOI.UaJJ;KH OT 

MeTaJIJIOKOHCTPYKU:HM H coopy)l(eHHIO ITOJ(XOJ(OB B ycTbIO (Ta6JI. 3.1). 

BcJieJJ;CTBHe yaeJIH':leHHH TenJioao.H pat1;11au:1111 JJ;JIH 3aI.UHTbI JIIO,llei1: 

H TeXHHKH pa60TbI npOBOJ(HJIHCb npH ITOCTOHHHOM oporneHHH qepe3 

JiacpeTHble ycTpOMCTBa H rpe6eHKH B KOJIH':leCTBe 4-12 IIIT. c npOH3BO

,lJ.HTeJibHOCTbIO 160-220 JI/c. B paliotte 30HbI ttaHBbICrnei1: TenJioaoi1: 

pat1;nau:1111 ( 5 .uo 90 M OT ycTb51) 6hIJIH ycrnHOBJieHbI TYHHeJibHbie nepe

XOJJ;bI H rpynnOBbie OTpa)l(aTeJibHbie IllHTbI J(JIH 3am11Tbl pa6oTaIOil(HX 

IlpH BXOJ(e H BbIXOJ(e 113 pa6o':leM 30Hbl. 

c IlOMOil(bIO TpaKTOpOB, 3am11meHHbIX OT OrHH H opomaeMbIX BOJ(OM 

IlJIOil(aJJ;Ka BOKpyr ycTbH ':laCTH'IHO 6bIJia O'IHil(eHa OT HeCBH3aHHbIX 
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1.1. 

1.2. 

1.3. 

1.4. 

1.5. 

1.6. 

3. OPrAHff3AUffR ff nPOBEllEHffE PA60T no nOJlXOllY 

K YCTblO ff C03/lAHfflO KOMnAKTHOVt CTPYff C/JOHTAHA 

Ta6J1uu,a 3.1 

Opraimaau,IDI pa6oT ua ycThe a11apuHHoif CKB3'KHHhl 
.N':!37-TeHI1t3 o6'beAJtHeHHR •3M6aue<l>Tu 

HaHMeHOBaHHe CpoK 
Meponp1UITHJ1 HCilOJllleHHR 

2 3 

1. IlOAfOTOBKa pa6oTbl 

Co3AaHHe pa6o'lei1 nJiomaAK11: 

3aBe3Tl1 Tpyfa1 A)1aMeTpOM 12- 9" 16.08 
B KOJIH'!ecrne 600 MeTpOB 

3aueaT11 me6eHKy H necoK a KOJIH'lecrne 20.08 
COOTBeTCTBeHHO 150 M3 

11 500 M3 

C03AaTb Janae BOAhI a o6'beMe 20 ThIC. M
3 

113 24.08 
pac'!eTa noAa'!H a noJKapHbie CTBOJibl 200 JI/ ceK 

np11 10 '!aCOBOH uenpepb!BHOH pa6oTe B cyTKH 

( CYTO'lHhIH pacxoA 6000 M3
) M o6ecne'!HTb 

nonOJIHeH11e 3arraca H3 epMKa MOpCKOH BO,l{bl, 

BOARHb!X CKBaJKHH 11 ApyrHX 11CTO'!HHKOB 

B o6neMe 3,5- 4,0 Tb!C. M
3 

B CYTKH 

H3rOTOBl1Th c npMMeneH11eM CTaJihHbIX 24.08 
3a,n;a11JKeK H ycTaHOBHTh AonoJIH11TeJibny10 

pa3AaTOl£HYIO rpe6eHKY AID! noJKapHblX CTBOJIOB 

11 rrpoaeCTH peMOHT 11 peBH3HIO HMeIOl.l.IHXCR 

rpe6eHoK 

H3rOTOBl1Th 11 o6opyAoBaTb KOHCOJihttyIO 25.08 
cpepMY AID! pacnbIJieHMR, B CJIYl£ae 

Heo6XOAHMOCTl1, cpOHTaHMPYIOl.l.leH CTpy11. 

<DepMa M3roTaBJI11aaeTrn H o6opy.n:yerCR 

no 3CKM3aM aoeHl13MpoaauHoi1 '!aCTl1 CKITP, 

npeACTaBJieu11e 3CKl130B 15.08.85 

H3rOTOBl1Th TOHHeJibHhie nepeXOAhI 27.08 
H mMTbI-3KpaHbl no 3CKH3aM BOeHl13HpOBaHHOH 

'!acrM CKITP, a cJieAYIQI.qHX KOJIH'lecrnax 

(3CKl13bl npeACTaBHTb AO 15.08.85) 

HcuonHHTem. 

4 

10 

J 



3. OPfAH!tf3AU!tfR ltf nPOBE,JJEHUE PA60T no nOJV(O,JJY 47 

K YCTblO ltf C03,QAH!tfl0 KOMnAKTHOH CTPY!tf <IJOHTAHA 

IlpoooRJ1Cenue ma6!l. 3.1 

1 2 3 4 

ToHllem.Hhle nepexo,uh1 2x2x2 - 20 ID"fYK 
lil,HTbl - 3KpaHbI 4x2,5 - 4 ID"fYKH 
lli,HTb! - SKpaHbI 2X2,5 - 6 nrryK 

1.7. VfarOTOBHTb KapKaCbl C nOKpb!THe 27.08 
MeTaJIHll:eCKHMH (ac6ecTOBblMH) JIHCTaMH 
,llJUI 3aII{HTbI TpaKTOpOB, 6yJib,ll03epOB, 
Kpattos KII-25 H A3HHMam-5 no acKH3aM 
soeHH3HpOB3.HHOH 'iaCTH CKIIP 
B KOJIH'ieCTBe 15 IIITYK 
(aCKH3bI npe,UCTaBHTb .uo 15.08.85) 

1.8. 3aBe3TH ac6ecTO -L(eMeHTHbie Tpy6bI 25.08 
,UHaMeTPOM 100 MM B KOJIH'ieCTBe 500 M 
,llJUI 3aII{HTbl Ka6e.JlbHbIX IIpOBO,llOB 
K KYMY.IIHTHBHOMY ycTpoi1cTBy .ll.llH pe3KH 
MeTa.JLIIOB H IB.llPOTPy6onpOBO,llOB. 

1.9. 3aBe3TH MeTa.JIJIH'ieCKHe JIHCTbI 18.08 
(npocj>HaCTHJI, ,ll!Opa.Jib) ac6ecTOBOH noJIOTHO 
(pyJIOHbl, JIHCTbI) }I .u;pyrne MaTepHa.JlbI 
.!lIDI co3,uaHID1 BbIUienepe'iHCJieHllbIX 
3aIIIHTHbIX cpe,UCTB no 500 M 2 

1.10. OcyIIIeCTBHTb MOHTIDK 06opy.u;OBaHID1 25.08 
H no.u;roTOBKy Heo6XO,llHMbIX MaTepHaJIOB 
.ZlJUI o6ecne'ieHH.SI Hei1TpaJIH3aL(HH H c11rnrattID1 
HecropeBI!IeH Hecj>TH B JIOBYUIKe no .UOKyMeHTa-
1.111:11:, pa3pa6oTaHHOH Bonrorpa.u;HHIIvlHecj>Th 
(.U:OKYMeHTaL(IDI npe,UCTaBJI.SleTC.SI .u:o 15.08.85) 

1.11. 3aBe3TH JieCOMaTepHaJibl 18.08 
(.U:OCKH, nO,UTOBapHHK) B KOJIH'ieCTBe 8-10 M3 

1.12. 3aBe3TH no)KapHble pyKaBa .U:HaMeTpOM 25.08 
77 MM B KOJIH'ieCTBe 4000M 

1.13. IIocTpo11Tu .uoporn - no.u;xo,uh1 K ycThIO 27.08 
CKBIDKHHbI B ceKTOpe 180° .U:.IIH pa6oT nOCJie 
no pacTaCKHBaHHIO o6opy.u;oBaHIDI, B TOM 'UICJie OTCTpena 

1 no.uxo.u .uopory CTBOJIOBOH 
1 no.uxo.u: .uopory 'laCTH 

-



48 3. OPrAHllf3AUllfR llf nPOBE/lEHllfE PA60T no nOJV(OllY 

K YCTblO llf C03/lAHllflO KOMnAKTHOft CTPYllf <IJOHTAHA 

Ilpoao11:JtCe1tue ma611. 3.1 

1 2 3 4 

2. 3KHIIHpOBKa HCnOJIHHTeJieH pa6oT 

2.1. 3aBe3TH cneuo.n;e)KJl.y H o6yBh B KO.llli'leCTBe 25.08 
cornacHO 3<UIBKH BoeHH3HpoBaHHOH qacrn 
CKITP H no)l(apttoH: CJIY)l(6b1 H3 pacqeTa pa6o-
Thi 4-x rpynn cPOHTaHII{HKOB no 10 qeJIOBeK 
H 100 qenoBeK pa60THHKOB Il0)1(3pHOH CJIY)l(6hl 
no HHJKenpHBe.n;eHHOM)' nepeqttlO 
(nepeqeHh npe.n;cran11Th .no 16.08.85) 

yrnamrn 
II 

TenJI03aIUHTHbie KOCTIOMbl . 
(KmmnieBCKOro npOH3BO.D;CTBa) 

TeJIOrpeffKl1 ii 
wepcnmoe 6enhe 11 

no.n;IDJieMHHKH 
HOCKH II 

nopTHHKH 11 

PYKaBfilU>I 
11 

11 

xnomaT06}'MaJKHoe 6enhe ' 

cne1.10.n;e)l(Aa 6pe3eHTOBa.H 
canorn (HJIOBbie) 
cne1.10.n;e)l(Aa xnonqaTo6}'MaJKHa.H 
mepcnuihle o.n;eHJia (4-5 WTYK) 

2.2. 3ane3TH )l(aponpoqttblli JiaK Il<I>-837 27.08 
(200 JIHTpoB) H KpacKy cepe6pHHKY II 
AJIH noKphITHH cne1.10.n;eJK.D;hI 

2.3. 06ecneqHTh pa6oTaJOII{HX Heo6xo.n;HMhIMH 27.08 
cpe.n;cTBaMH 33ll{HThI opraHoB AhIXaHHH. 
IlpwcettaHue. 06be.D;HHeHHIO «3M6attecl>Th• ' 

o6ecneqHTh CTHPKY 11 cymKy cne1.10.n;e)l(AhI. 

3. TexH}lqeCKHe cpe.n;cTBa . 
3.1. ,ll.JIR BhlnOJIHeHHH IlO.ll;fOTOBHTeJihHbIX pa6oT 27.08 

H pa6oT Ha YCThe CKBaJKHHbl no.n;roTOBHTb CJie- 11 

.n;yrow;ee KOJIHqeCTBO TpattcnopTHbIX cpe.D;CTB: 
TpaKTOp - TRfaq - 12 WTYK 
Kpatt Kll -25 - 2 WTYKH 

,. 



3. OPrAH!tf3AUffR ff nPOBEJlEHffE PA60T no nOJlXOJlY 49 

K YCTb/O ff C03,QA.Hff/O KOMnAKTHOff CTPYff CbOHTAHA 

Ilpoao.n:J1Cexue ma611. 3.1 

1 2 3 4 

KpaH An:r11HMam-5 - 2 nrry1m 
oyJib.ll03ep - 6 llIT)'K 
3KCKaBaTOp THTia 3-408c eMKOCThlO 

KOBIIla 0,16-0,25 M3 
- 1 lliryKa 

3KCKaBaTOp eMKOCTblO KOBIIla 0,25-1,0 M3 
-

1 lllT)'Ka -
TpaKTop-no}lbeMJUHK II-JIT (A3HHMam)-

2 llIT)'KH 

3.2. TaHK HJIH nyIIIKa, ocHameHHhle rrpH6opaMH 25.08 
,llJUl CTpeJib6bI ITO 3aKpb!TbIM UeJIBM ( MapKa, 
KOJIH'ieCTBO H Ka'!eCTBO 6oeKOMnJieKTa 
yTOlfH.R.ReTC.R C COOTBeTCTB)'IOlllHMH CJl)')K6aMH 
MmrncTepcrna o6opoHbI) 

4. Y crpoikrna H o6opy.llOBaHHe .llJI.R HaBe}leHH.R Ha ycTbe CKBa)KHHhI 

4.1. Tio}lroTOBHTh CJie.ll)'IOmee o6opy.llOBaHHe: 24.08 
KpecTOBHHhI 280x700 cjmpMbl •KaMepoH• -

2 llIT)'KH 
rrpeaeHTop 280x700 cjmpMhI •KaMepoH• 

c nepepe3bIBaIOil.(HMH (rnyxHMH) ITJielllKaMH -
2 lllTYKH 

3a}lBH)KKH 3 9/16"x700 - 6 llIT)'K 
rpy6a }lHaMeTpOM 299 MM }lJIHHHOH 2-3 M 

c K03blpbKaMH }lJI.R 3all.(HTbl rH}lpO-UHJIHHJlPOB 
' H cj)JlaHI.1eM ,llJUl KpeITJieHH.R K rrepeaeHTopy -

nyJlbT yrrpaBJieHH.R cjJHpMbl •KaMepoH• -
1 KOMITJieKT 

I 

Tpy6orrpoBo.llhI rH.llpoyrrpaBnemrn - 500 M 
MaHoMeTpw Ha pa6oqee JlaBJieHHe . 

}lO 500 aTM - 10 llIT)'K 
BhlKH}lHbie Tpy6orrpoBO}lhI c KperrJieHHeM 

o6me:H }lJIHHOH 1500M l 

ycTpOHCTBO }lJI.R C)KHraHH.R • ' I ·· 

(pacnbIJIHTeJIH) - 6 llIT)'K 
rrepexo,nHa.R KazymKa c 230x500 Ha 280x700 
Pe3epaHoe o6opy.llOBaHHe: 
rrpeaeHTophI 280x700 - 1 llITyKa 
KpeCTOBHHa 280x700 - 1 llITyKa 



50 3. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nOJl)(OJlY 

K YCTblO ff C03/J,AHfflO KOMnAKTHOH CTPYff 4'0HTAHA 

Ilpoo0Jt:J1Cenue ma611. 3.1 

1 2 3 4 

ruiannrn: Tpy6Hble IIOA L\HaMeTp 168 MM -
1 KOMIUieKT 

TPY6a AHa.MeTpoM 168 MM c cpJiaH1JaMH, 
LIJIHHOH 1,5 MC 3al(BIDKKOH L(Ha.MeTPOM 
IIpOXOL(HOro Ce'!eHH.H 168 MM 

3al(BIDKKH 3 9/ 16x7QQ - 20 lllryK 
TpOHHHKH - 10 IDTYK 
cpJICilfl.lbl LIJl.H IIOL\COe.zorneHHe arperaTOB -

6111ryK 
cpJiaHIJbl c rraTpy6KaMH LIJl.H IIOL(COel(HHeIDUI 

K BbIKH,l.{HbIM TPY6orrpoBOAaM - 10 mryK 

cpJiaHl.{bJ TIOL\ MaHOM~bl - 5 IIITYK 
JIHCTOBOH CBHHeu - so Kr 
KYM)'JI.HTHBHoe ycTpoiicrno AJI.H peJKH 

MeTaJIJla B3pbIBOM 
(rro AOK}'MeHTaUHH MHHreo CCCP) 

4.2. JlfaroTOBHTb CJieeyIO~He ycTpOHCTBa 
LIJl.H HaBeAeHH.H KOMTIOHOBKH 
rrpoTHBOBb16pocoBoro 06opyL10BaHH.H Ha ycTue 
CKBIDKHHhl: 27.08 

1. fJ.fAPOHaTaCKHBaTeJib mapHHpHbrn 
(rro qepTe)l(aM MHHreo CCCP). 3aKaJ BOeHH-
3HpOBaHHOH '!aCTH CKIIP. 27.08 

2. y CTpOHCTBO c l.laHfOBbIM Kpe1rnem1eM 
H fJ.IAPOilpHBOL(OM B TOM 'lliCJle H npH pa3py-
meHHOH KOJIOHHOH rOJIOBKe (rro 'lepTe)l(aM 
BOeHH3HpOBaHHOH '!aCTH YnpIIP). 3aKaJ 
BOeHH3HpOBaHHOH '!aCTH CKIIP. 01.10 

3. KoMrrJieKT xoMyroB, ycTpoiicTB AAA 
CBepJieHH.H KOJIOHH H rH,l.{porrepe)l(HMaTeJlb 
rro '!epTe)l(aM aoeHH3HpOBaHHOH '!acrn YKpIIP. 
3aKaJ BOeHH3HpoaattHOH '!aCTH CKIIP. 01.09 

4. lfaroTOBHTb 3 KOMilJleKTa UCB-324 
LIJl.H KperrJieHH.H HaKJIOHHO-HanpaBJieHHbIX 
CKBIDKHH, IIO AOKyMeHTaumi: 
CeBKaBKl1IIl1HecpTb rro JaKaJy o6beAHHeHH.H 
~ H H)l(HeBOJl)l(CKHecpTb». 



3. OPTAHff3AUHR ff nPOBEllEHHE PA60T no nO,JlXO.llY 51 

K YCTblO ff C03/J,AHHIO KOMnAKTHOVt CTPYff cPOHTAHA 

IlpoaoAJ1Ce1tue ma6ll. 3.1 
' 

1 2 3 4 

2. Pa6 o Ta Ha y c Tbe CKB3'KHHbI 

1. K pa6oTaM Ha ycThe CKBIDKl1Hbl IIp11CTYIIBTb IIOCJie BbillOJIHCHIDI 

IIO,llrOTOBl1TeJibHblX pa6oT B IIOJIHOM o6beMe 11 11CllbITaHIDI Ha cnel(HaJibHOH 

nJIOII.{MKC ycTpOHCTB ,llJUI HaBe,lleHIDI KOMilOHOBKl1 Ha YCTbe CKBIDKHHbI. 

Pa6oTa Ha ycTbe CKBaJKl1HbI ,llOJDKHa BKJIIOqaTb B cefoi:: 

1.1 . 0TCTpeJI qacTl1 CTBOJIOBOH c6opKH rrpeBeH- 09.09 
TOpHOH ycTaHOBKl1 11 ,llOCTl1)!(CHHe KOMnaKTHO 

ropmueii: CTPYH c noJIHbIM cropaHHeM cpmoH,lla 

11 coxpatteHHeM 6a3bI AAA HaBe,lleH11.H HOBoro 

3anopHoro o6opy.llOBaHH.H. 

1.2. Pac'lHCTKY npeycTheBoi1 JOHbI OT MeTaJIJIO-

KOHCTPYK'-ll1H 11 IIJiaHHpOBKY nJIOII.{MKH 

1.3. 06be,llHHCHHIO 4 3M6attecpTb'I> ,llO HaqaJia 

pa6oT 110.ll06paTb COCTaB TpaKTOpHCTOB, 

6yJib,ll03CpHCTOB,3KCKaBaTOpJ..UHKOB, 

11 KpaHOBII.{11KOB ,llJUI pa6oT Ha YCTbe CKBaJKHHbI 

1.4. B 3aBHCHMOCTl1 OT COCTO.HHl1.H ycTb.H CKBaJKHHbI npoBe,lleHHe pa6oT no 

HaBe,lleHl1!0 KOMIIOHOBKH JanopHoro o6opy.llOBaHIDI c IIOMOJ..Ub!O 0,llHOrO 

113 pa3pa60TaHHbIX yCTpOHCTB. 

Ilp11 Heo6XO,ll11MOCTl1 rrpoBeCTl1 no,llrOTOBKY cpJiaH'-leBoro coe,llHHeHIDI 

c 11c110Jib30BaHHeM KYMYJI.HTHBHoro ycTpoi1cTBa AAA pe3KH MeTaJIJia. 

Pa6oTbI no nyHKTaM 1.1.-1.3 HacTomuero pa3,lleJia n p oHJBO.llHTh 

no ,lleTaJihHO pa3pa60TaHHbIM rrJiaHaM, yraep)!(,lleHHbIM UITa6oM 

no JIHKBH.ll3'-ll111 aaap11i1:Horo cpoHTaHa Ha CKBaJKHHe N~37-TeHrH3. 

Ilp11 pa3pa60TKe nJiaHOB npe,llyCMaTp11BaTb KOMIIJieKC pa6oT, 

BKJI!Qqa!Qll.{HH B ce6.H yCJIOBIDI np11 KOTOpbIX He06XO,llHMO BBeCTl1 

B cpoHTaH11py10my10 CTPYIO yCTpoi1crno AAA 06ecneqeH11.H noJIHOro 

cropaHH.H, MeCTOHaxO)!(,lleH11e 6ypHJibHOro HHCTp JMeHTa, HaJIJ1qHe 

rexH11qeCKHX cpe,llCTB 11 cne1111aJIHCTOB no KOHTpOJIIO Ja COCTO.HHHeM 

aTMOCcpepbI pa6oqei1: nJIOII.{MK11, cne1111aJibHYIO no,llroTOBKY ( HHCTP YKTIDK 

H ,lleTaJibHOe pa3b.HCHeH11e nop .H,llKa p a60Tb1) Tp aKTOp HCTOB, CTporoe 

co6JIIO,lleHHe rpacp11Ka 3axo,lla H BbIXO,lla rpynn cpoHTaHII.{HKOB B 30HY pa6oT, 

KOHTPOJib 3a COCTO.HHl1eM H KaqecTBOM crre110,lle)!(,llbl, qerKoe 

B3aHMO,lleHCTBHe c no)!(apHOH cJiy)!(60i1, oqep e,llHOCTb npHeMa n H II.{H H ,llp . 

Pa6ora no rJiyllleHHIO CKBIDKHHbl HJIH OTBO,lly ctiJI1011,lla ,llJUI ero C)!(HI'aHIDI 

c Heii:rpaJIHJa1111ei1 n p oeyKTOB crop attH.H ocymecTBHTb n o peJyJibTaTaM 

HaBe,lleHH.H JanOp H OH KOMnOH OBKH no ,llOllOJIHHTeJibHblM llJiaHaM. 



52 3. OPrAHH3AUHR H nPOBEJJEHHE PA60T no nOJl)(OJlY 

K YCTblO H C03JJ,AHHIO KOMnAKTHOH CTPYH 4'0HTAHA 

Me)l(.n;y co6oM: MeTa.JIJIOKOHCTPYKIJ;HeM H BbI6porneHHbIX 6ypHJibHbIX 

TPY6. )l{e.Jie306eTOHHbIM cpytt.n;aMeHT rro.n;Bb1rnetIHoro ocHoBamrn, crreK

IIIHMC.SI rpyHT He MOrJIH HH 3KCKaBaTOp, HH MOIIJ;Hbie 6y Jlb.D;03epbl THna 

~KaMaey~. qHCTHTb nJioma.n;Ky H c.n;eJiaTb no.n;xo.n;hI K ycThIO MO)l(HO 

6bIJIO paspylllliB cpytt.n;aMeHT H rpyHT B3pbIBOM. l1cnoJJb30BaHHe B3pbI

BOB B TaKHX ycJIOBH.SIX He HMeJIO aHaJIOrOB B OTetiecrneHHOM H 3apy6e)I(-

HOM npaKTHKe. 

3.3. Pa3pa60TKa opraHM331.4MOHHblX OCHOB 

M TeXHOnorMM B3pb1Ba B aTMOC<l>epe 
BblCOKOTOKCM'4HblX ra30B M TeMnepa-rypbl 

B3phlBHbie pa6oTbI npoBO.l{HJIHCb CHJia.MH BOeHH3HpoBattHOM 11acTH 

YKpa:HHCKoro HecpTera3opasBe.n;o'IHoro paM:oHa MHHreoYCCP. PYKo

Bo.n;cTBO B3pbIBHbIMH pa6oTaMH B03JIO)l(eHO Ha KOMatt.n;Hpa OTp.SI.n;a no 

cneUHaJibHhlM B3pbIBHbIM pa6oTaM CH.n;opeHKo A.M. Ha npoH3BO.n;CTBO 

B3pbIBHbIX pa6oT 6bIJI pa3pa6oTaH crreIJ;HaJibHbIM rrpoeKT H IIOJiyqeHO 

pasperneHHe COOTBeTCTBYIOIIJ;HX opraHOB ( IIJiaH-CXeMa pacrroJIO)l(eHH.SI 

o6'beKTOB rrpH B3pbIBHbIX pa6oTaX, (pHC. 3.4)). 
CornacHo rrpoeKry 6hIJI rro.n;roTOBJieH 3ap.SI.n; BecoM 24 Kr .n;JI.SI B3pbI

BattH.SI .n;eTOHHpyIOIIJ;HM umypoM. 3ap.SI.n; 6bIJI IIOMeIIJ;eH B .n;epeB.SIHHbIM 

.SIIIJ;HK, o6rnHTbIM CHapy)l(H JIHCTOBbIM aJIIOMHHHeM, BttyTpH JIHCTOBbIM 

ac6ecTOM. Bb1xo.n;.n;eTOHHpy10IIJ;ero IIIHypa H3 .SIIIJ;HKa.n;mmoM: 15- 20 CM 

Haxo.n;HJIC.SI B Tpy6e H3 TepMOCTOMKOM TKaHH. MarncTpaJibHbIM urnyp 

)J;JIHHOM 150 M rrpe.n;BapHTeJibHO 6bIJI TaK)l(e 3aKJII01!eH B TKaHeByIO Tep

MOCTOMKYIO Tpy6Ky. Ilo CBeTOBOMY CHrHaJIY orrepaTHBHa.SI rpyrrrra 

B3pbIBHHKOB .n;ocTaBHJia 3ap.SI.n; Ha MeCTO B3pbIBaHH.SI, KOTOpoe Haxo.n;H

JIOCb B 10 M Ha 10ro-3arra.n; OT ycTb.SI CKBa)l(HHhl. K 3apH.n;y 6bIJI rrpoJio

)l(eH MarHCTpaJibHbIM .n;eTOHHpyIOIIJ;HM IIIHyp. IlpH BKJIIOtieHHH TOKa 

B3pbrna He rrocJie.n;oBaJIO. BhrnCHemi:e rrpH1IHH OTKa3a rro3BOJIHJIO ycTa

HOBHTb: 

+ TepMOH30JI.SIUH.SI .n;eTOHHpy10IIJ;ero rnHypa OKa3aJiacb He .n;ocTa

TOtiHoM: - IIIHYP MecTaMH BbiropaJI rroJIHOCTbIO. 

+ B paM:oHe coe.n;HHeHHH MarHcTpaJibHbIX rrpoBo.n;oB c 3JieKTpo.n;e

TOHaTopoM H30JI.SIUH.SI 6bIJia OJIJiaBJieHa, rrpOH30IIIJIO KOpOTKOe 3aMbIKa

HHe H B3pbIBa KaIICIOJI.SI-.n;eTOHaTopa He rrpOH30IIIJIO. 

+ TepMOH30JI.SIUH.SI caMoro 3ap.SI.n;a OKa3aJIOCb BJIOJIHe Ha.n;e)l(HOH H 

rrpH JIOCJie.n;yIOIIJ;HX B3pbrnax He H3MeH51JlaCb. 



3. OPTAHff3AUffR ff nPOBEJlEHffE PA60T no nOAXOllY 

K YCTb/O ff C03Ji4Hffl0 KOMnAKTHOVt CTPYff CIJOHTAHA 

c 

1 
IO 

2 J 

15 

Puc. 3.4. lliaH-cxeMa pacnoJio:iteeHHH o6'heKTOB Ha cKBa:iteHHe .111!!37-TeHrHa: 
1 - YCTbe CKB8'.IKHHbl, 2 - onaCHaH 30Ha, 3 - 6yAK8 M8CTepa, 4 - copa, 

5 - 6ypoBaH .111!!100, 6 - CBe'la <t>aKeJia, 7 - aM6ap, 8 - MepHble eMKOCTH, 
9 -111Ta6, 10 - peMOHTHaH llJIOID;aAKa, 11 - DHm;e6JIOK, 12 - 6ypoBaH .111!!101, 

13 - :iteHJioli ropoAOK, 14 - TPaHmeH AJIH OTBOAa BOAbl, 
15 - DOCTbl ou;ellJleHHH, 16 - m;yp<I> DOA 38pM, 17 - o6BaJIOBKa 

53 



54 3. OPrAH"13AU"1R "1 nPOBEJlEH"1E PA60T no nOJ1)(0JlY 

K YCTblO "1 C03J].AH"1/0 KOMnAKTHOlit CTPY"1 CIJOHTAHA 

J.Vrn 3am;11Tbl J]JIITT-180 OT IIOBbIIIIeHHOH TeMrrepaTypbI IIO'!Bbl 
(340-400°C) 11 TerrnoBoro 113nyqeH11.s:r Ha'!aJibH11KOB Bq M11Hreo
YCCP TOB. Kanhrno:i1 JI.M. rrpe.n;JIO)l(eHo oxJia)l(.n:eH11e Bo.n:oi1 IIIHy
pa, rroMem;eHHoro B HT. B 3TOM cnyqae opraH11Jau11.s:r B3pbIBHhIX 
pa6oT 6brna cne.n:yrom;ei1. Pac'!eTHhIH 3ap.s:r.n: o6hPIHhIM rryTeM .n:ocTaB
n.s:rnc.s:r B 3a.n;aHHYIO TO'!Ky. TpaKTOpHbIH T.s:rraq .n:ocTaBJI.s:IJI «IIJieTb» 
HKT c .n:eToH11pyrom;11M IIIHypoM, no KOTOphrM rrpoca~rnBanacb Bo.n:a, 
3am;11m;a.s:r IIIHYP OT HarpeBa. Ha MecTe B3pbrna coe.n:11H.s:rn1111113on11-
p0Ban11 KOHUbI ,llIIITT. 06ecrre'!11B 6e3orracHOCTb JIIO,ll;eH, rrp0113BO
.ll:11Jl11 B3pbIB. 

Crroco6 TepM0113on.s:ru1111 ,llIIITT-180 rryTeM rrp11MeHeH11.s:r HKT 11 
rrocne.n:yrom;e:i1 rrpoKa'!K11 BO,ll;bl BIIOJIHe Ha,ll;e)l(Hbl. c ero rrp11MeHeH11eM 
6brno B30pBaHO 7 pacqeTHbIX 3ap.s:r.n:oB. 

lliypcpbl rrpo611BaJil1Cb B pyqttyIO rny611HOH .n:o 1,5 M, 11X pa3Mepbl 
KOHTPOJIMPOBaJIHCh crreUHaJihHhIM 11Ia6noHOM. B KaqecTBe 3a6oi1K1111c
rroJib30BaJIC.s:I 6ap11T. Ilocne B3pbrna rronyq11JI11 BOpOHKY .n;I-iaMeTpOM 4 M. 

3ap.s:r.n:aM11 .n:po611JI11 6eTOHHOe OCHOBaH11e 6ypoBOH, ocym;eCTBJI.s:I
JI11 BbI6poc Tpy6 MeTaJIJIOKOHCTPYKU11H Ha ITOBepXHOCTb 3aBaJia, 
coopy)l(aJI11 .n:peHa)l(Hbie BOpOHK11,ll;Jl51 OTBO.n;a opornaeMOH BO,Zl;bl OT yc
Tb.s:I. 0.n:HaKO .n:aHHbIH crroco6 1130JI.s:IU1111 lllttypa 6hIJI O'-leHb Tpy.n:oeM
K11M: c6opKa Tpy6 B «IIJieTh», rrporrycKaH11e ,llIIITT-180, .n:ocTaBK11 
«IIJieT11» K 3ap.s:r.n:y 11, HaKoHeu, B pe3yJibTaTe B3pbIBa Tpy6bI rrpeBpa
IJJ;aJI11Cb B MeTaJIJIOJIOM. 

Crroco6 TepM0113on.s:ru1111 ,llIIITT-180 rryTeM rrp11MeHeH11.s:r HKT 11 
rrocne.n:yrom;e:i1 rrpoKa'!K11 BO,ll;bl BIIOJIHe Ha,ll;e)l(Hbl. c ero rrp11MeHeH11eM 
6brno B30pBaHO 7 pac'-leTHbIX 3ap.s:r,n;OB. 

IIIypcpbI rrpo611Ban11cb B pyqHyro rny611Hoi1 .n:o 1,5 M, 11x pa3MephI 
KOHTpon11poBan11cb crreu11anbHbIM llla6noHOM. B KaqecTBe 3a6oi1K11 11c
rroJib30Banc.s:r 6apHT. IlocJie B3pbrna IIOJiyq11JI11 BOpOHKY .n:11aMeTpOM 4 M. 

3ap.s:r.n;aMH .n:po611n11 6eTOHHOe OCHOBaH11e 6ypoBOH, ocymecTBJI.s:IJI11 
BbI6poc Tpy6 MeTaJIJIOKOHCTPYKU11H Ha IIOBepXHOCTb 3aBaJia, coopy)l(aJI11 
.n:peHa)l(Hbie BOpOHK11 ,ll;Jl.s:I OTBO,ZJ;a opornaeMOH BO,ll;bl OT YCTb.s:I. 0.n:HaKo 
.ZJ:aHHhIH crroco6 1130JI.s:IU1111lllttypa6brn O'-leHh Tpy.n:oeMK11M: c6opKa Tpy6 
B «IIJieTb», rrporrycKaHHe .l(IIITT-180, ,ZJ;OCTaBKH «ITJieT11» K 3ap.s:r.n:y 11, Ha
KOHeu, B Pe3YJlbTaTe B3pbrna Tpy6b1 rrpeBpam;aJI11Cb B MeTaJIJIOJIOM. 

Ilo rrpe.n:no)l(eH1110 TOB. K anhrna JI.M. lllTa6oM 6brn pellleH Borrpoc 
rronyqeH11.s:r ornerrpoBo,n;Horo lllHypa MapK11 0 III-,llA 11 Karrcronei1 .n:e-



3. OPrAHlt13AUltfR ltf nPOBfllEHltfE PA60T no nOJZXOJlY 55 

K YCTb/O ltf C03J].AHltf/O KOMnAKTHOH CTPYltf C/JOHTAHA 

TOHarnpos N28E. 3rn rro3BOJI11JIO rrepe:i1T11 Ha orneso:H crroco6 B3pbI
BaHl151. 

Oprattl13aIJ:l151 l1 TeXHoJiorl151 B3pbIBHbrx: pa6oT rrposo,n:11JiaCb no CJie
.n:yIOille:H cxeMe. 

Ornerrposo,ZJ,HbIH mHyp 0 III -,[(A ,ZJ,JI11Ho:i1 3 M, coe.n.11HeHHbIH c K,l.( 
rroMelllaJICH B Tpy6Ky 113 TepMOCTOHKOH TKaH11. K KarrcIOJIIO-,n:eToHaTO
py rro,n:coe,n:11HHJIC5l oTpe30K ,l.(IIITT ,ZJ,JI11Ho:i11 M. J130JI11posaHHa5l 3a
)J<HraTeJibHa5l Tpy6Ka IIOMelllaJiaCb B .n.epeBHHHbIH .Hllll1K (p11c. '3.5) c 
TaKl1M pacl.!eTOM, l.!T06bI l1MeJil1Cb BbIXO,l{bI orHerrpoBO,ZJ,HOro l1,l{eTOHl1-
PYIOilll1X urnypos ,n:JI11Ho:i110-15 CM. TepMOl130JI51Ul1513CUKHraTeJihHOH 
Tpy6K11 aHaJIOrHl.!Ha TepMOl130JI51Ul111 3ap51,n:a. 

TepMOl130JI11posattHbie 3ap.H,n:bI (.n:o 80 Kr.) l13CUKl1raTeJibHa51 Tpy6-
Ka ,l{OCTaBJI.HJiaCb orrepaTl1BHOH rpyrrrro:H Ha TaHKe K MeCTY B3pbIBa. 
B3pbIBHl1K coe.n.11HHJI KOHUbI .n.eTOHl1PYIOilll1X mttypos 11 HaKJia,l{bIBaJI 
TepMOl130JI51Ul1IO, rrocJie qero rro,n:)l(11raJI ornerrposo,n:HbIH urnyp. BpeM.H 
ropeHH51 IIIttypa s Milli., '-ITO ,l{OCTaTOl.!HO ,l{JI.H BbIXO,ZJ,a B3pbIBHl1Ka 11 IIO,ZJ,
co6HbIX pa6oq11x 113 orracHo:H 30HbI. Ebrno B3opsaHo 6 3ap.H,n:os. 0TKa-
30B He 6brno (¢om 3.5). 

Ilo 3a51BKe 11 xo,n:aTaHCTBY mTa6a 6bIJll1 IIOJiyqeHbI crreu11aJibHbie 
KYMYJI.HTl1BHbie 3ap.H,n:bI K3-4. Bee 3ap.H,n:b1 c MeTaJIJI11qecKo:i1 o6oJioq-
Ko:i180 Kr. , 

3ap.H,n: 6bIJI rrpe.n.sap11TeJibHO l1CIIbITaH: B M5lrKOM rpyHTe B pe3yJib
TaTe B3pbIBa o6pa30BaJiaCb BOpOHKa ,n:11aMeTpOM 3 M. rny611HOH 1,5 M, 
B TBep,n:OM OTBepCTl111 ,n:11aMeTpOM 0,3 M., rJiy611Ho:i11,S M, JierKO rrpo-
611saeT CTaJibHOH JI11CT TOJIIlll1HOH so MM. 

,l.(JI.H B3pbIBaHl151 B rop.Hl.!eM MaCCHBe Ha ycTbe 3ap.H,n: TepMOl130Jil1-
poBaJIC.H: Tapa, B KOTOpo:H IIOCTYIIl1Jil1 3ap51,l{bI, o6IIIl1BaJiaCb Jll1CTOBbIM 
aJIIOM11H11eM, BHYTP11 o6KJia,n:brnaJiacb ac6ecToM (¢om 3.6) csepxy 3a
pH,n:a Kperr11JIC5l KOHTe:Httep c 3CUK11raTeJibHOH Tpy6Ko:i1. YrraKoBaHHbIH 
TaKl1M o6pa30M 3ap.H,n: o6Illl1M BeCOM 90 Kr. ,l.(OCTaBJI51JIC51 orrepaTl1BHOH 
rpyrrrro:H Ha TaHKe B pa:HoHhI ycThH. B3pbIBHl1K c rroMOillbIO rrepcottaJia 
orrepaTl1BHOH rpyrrIIbI ycTaHaBJil1BaJI 3ap.H,n: B tty)l(HOe MeCTO, II0,l{)J(l1raJI 
ornerrposo.n.HbIH nrnyp, 11 rpyrrrra yxo,n:11Jia B yKpb1T11e. 

3ap.H,n:hI K3-4 3cpcpeKTl1BHO .n.poforn11 6ernH, crreKIII11ern cTeKJios11.n.
Hbie yqaCTKl1 rrosepXHOCTl1 l1 ,n:pyr11e rrperpa,n:bI, MeIIIaBIIIl1e paC'-Il1CTKe 
ycTbeso:H IIJIOilla.n:K11. Bcero 6brno B3opsatto Ha ycThe 7 3ap.H,n:os K3-4 
(cporn 3.7). Bcero 6brno 113pacxo,n:osaHo 20 3ap.H,n:os, 113 Hl1X 13 rrpec-



56 3. OPrAHH3AUHR H nPOBEJlEHHE PA60T no nOJZXOJZY 

K YCTblO H C03/lAHHIO KOMnAKTHOH CTPYH Cl>OHTAHA 

5 

KOHTeMHepbl AllR pa3Mell.l.eHM.R M TepMOMlOnRL\MM 
Ja>tutraTenbHOM Tpy6KM c oTpe3KOM AWTT 

150 

350 

PHc. 3.5. KoHTeitHep ~JUI paaMell(eHHJI H reIDIOH30JUIIJ,HH paapMa: 

f 

1 - ~peeecHBa, 2 - ac6ecr, 3 - ,Z(IllTI, 4 - rporHJ1, 5 - pyqKa .lVIJI nepeHoca, 
6 - rpoc ~aMeTpOM 6 MM, 7 - aJllOMHHHH 



3. OPTAHM3AUMR "'nPOBEJ1EHME PA60T no nOJJXOJlY 57 

K YCTblO ff C031JAHMIO KOMflAKTHOlif CTPYM 4'0HTAHA 

coBattHoro 11 Jil1CTOBoro TpoT11Jia 06m11M BecoM 700 Kr 11 7 3ap51,llOB K3-
4 Ha OCHOBe CIIJiaBa TpOT11JI-reKcoreH 06m11M BeCOM 560 Kr. 

B3phIBHbie pa6oTbI rrpoBe,lleHhI opratt113oBaHHO 11 ,lla.JI11 6oJibIIIOH 

3cpcpeKT, pa3pynnrn cpyH,llaMeHT 11 pa3pbIXJil1B crreKIII11HC51 rpyHT, 'ITO 

o6ecrre'll1JIO 6bICTpyio 0'111CTK}' 11 IIO,llrOTOBKY IIJIOIUa,llK11. 

<I>oTO 3.5. 83pb1B 3apJ1,ZJ;a noMem;eHHoro B myp<P 



58 3. OPrAH"13AU"1R,,, nPOBEJlEH"1E PA60T no nOJlXOJlY 

K YCTblO "1 C03,llAH"110 KOMnAKTHOff CTPY"1 <POHTAHA 

<l>OTO 3.6. Ilo,ll,rOTOBKa TepMOCTOHKOro KOHTeibtepa 

,!I.JUI aap.11,ll.a K3-4 

EonblllMe TPYAHOCTH B03HMKJIH rrp11 rroArOTOBKe lllHypoB AJIR 

3aKJiaAKM B3pbIB'iaTOro MaTepMaJia (BM) l13-3a BbICOKOH TeMrrepa

TypbI BOKpyr ycTbR CKBa)KMHbI, 6JIM3Koro pacrroJIO)KeHMR rpyttTOBbIX 

BOA, BbICOKOH rrpO'iHOCTM o60)K)KeHHOro rpyHTa B 30He rpyHTOBbIX 

BOA. 

TeMrr pa6oT no pa3pyllleHmo cpyHAaMeHTa ITOABbillle'iHbIX OCHOBa

HMM o'ieHb 3aB11cen OT ycTOH'iMBOCTM rroroAbI. B cny'iae M3MepeHMR 

HarrpaBJieHM51 BeTpa rrpMXOAMJIOCb M3MeH51Tb MeCTO IlOAXOAa K ycTbIO M 

rrepeAMCJIOI.J;MpOBaTb Ha HOBOe MeCTO BCIO TeXHMKY M JIIOAeH. IlpM 6e3-

BeTpeHHOM IlOfOAe pa6oTbI MJIM )Ke rrpOBOAMJIMCb (TeMrrepaTypa B03AY-



3. OPrAHff3AUffR ff nPOBEJZEHffE PA60T no nOJZXO,QY 59 

K YCTblO ff C03J1AHfflO KOMnAKTHOiit CTPYff Cl>OHTAHA 

B 30He ycTbH CKBIOKHHbl 

xa 180- 190°C, rroqBbI 380- 440°C) HJIH rrpOBO,lJ;HJIHCb rro.zi; HHTeHCHB

HhIM oponreHHeM BO.ll;OH ( cpOTO 3.8). 
Ilo.zi;rOTOBKa IIJIOliia.ll;KH H yrny6JieHHe nrypcpOB rrpOBO.ll;HJIHCb rn.zi:

POMOHHTOpHbIM pa3pbIBOM cpytt.zi;aMeHTa OT rrecqaH0-3eMJI51HhIX Haco-



60 3. OPrAHH3AUHR H nPOBEJ1EHHE PA60T no nOJZXOJlY 

K YCTb/O H C03A,4HH/O KOMnAKTHOH CTPYH CIJOHTAHA 

«I>oro 3.8. OpomeHHe YCTbJI CKBruKHHhl 

coB, MeJIKoro me6IDI. B IIJIOTHbIX o6o:llOKeHHbIX rrporrJiaCTKax rrecqaHH

KOB yr.rry6JieHHe rnypcpoB rrpOH3BO,l.l;HJIOCb B PY'IHJ'lO c IIOMOJ:qbIO 3y6HJI 

H MOJIOTKOB. 

IIepBbie B3pbIBbI pa3pyII1HJIH qacTb cpyH,n;aMeHTa H rroKa3aJIH, qTo 

,ZlJIH IlOJIHOro pa3pyrneHHH KapKaca cpyH,n;aMeHTa IIOTpe6yeTCH 60Jib

llIOH o6neM B3pbIBHbIX pa6oT, TaK KaK cpyH,n;aMeHT OCHOBaHHH BbIIIOJI

HeH H3 245 MM o6ca,n;HbIX Tpy6, CBapeHHbIX Me)l(,n;y co6o:i1140 MM 6y

pHJibHbIMH Tpy6aMH H 3aUeMeHTHpOBaH Ha rJiy6HHY .no 90 CM. 

Bcne,n;cTBHe cna6ocTH HaCbIJ:qeHHoro Bo,n;o:i1 rpyHTa B3pbIBaMH co3,n;a

BaJiacb BOpOHKH, KOTOpbie coe,n;HHHJIHCb ,n;pyr c ,n;pyroM He Bbl3bIBaH 

HHTeHCHBHoro pa3pyrneHHH cpyH,n;aMeHTa. KpoMe Toro, HaqancH rrpw

TOK rpyHTOBbIX BO,n;, KOTOpbie 3aIIOJIHHJIH BOpOHKH. IlpH BbICOKOH 

TeMrrepaType OKOJIO YCTbH BO,n;a B BOpOHKax HarpeBaJiaCb ,n;o TeMrrepa

TYPbl KHrreHHH. B TaKHX ycnoBHHX HeB03MO)l(HO 6bIJIO rrpoBo,n;HTb 

pa60Tbl ITO rro,n;roTOBKe rnypcpoB, rrpOH3BO,ZlCTBO B3pbIBOB H pacTaCKH

BaHHe MeTaJIJIOKOHCTPYKUHti:. B CBH3H c 3THM rrpHCTYIIHJIH K pbITbIO 

KaHaJIOB ,n;JIH orno,n;a OT ycTbH rpyHTOBbIX Bo,n; w BO,n;bI oporneHHH. Pa-



3. OPTAHff3AUffR ff nPOBEJlEHffE PA60T no noJl)(OJlY 61 

K YCTblO ff C03,JlAHfflO KOMnAKTHOH CTPYff tl>OHTAHA 

60TbI npOBO,l{HJIHCb c nOMOIIJbIO 3KCKaBaTopa «KaTO», 6yJih,l{03epoB 

THna «KaMarzy», o6opy,n:oBaHHbIX TenJIOOTpIDKaIOmHMH IllHTaMH npH 

n OCTO.HHHOM HHTeHCHBHOM opomeHHH. J.13-3a CJIO)KHbIX TeMnepaTyp

HbIX ycJIOBHH ( «KaMal.(y» BbIHY)K,l{eH 6hIJI BhIXO,l{HTb H3 30Hbl ,l{JI.H 

OXJiaJK,l{eHH.H qepe3 15- 20 MHH.), qacrnro H3MeHeHH51 HanpaBJieHH.H 

BeTpa TeMn coopy )KeHH.H OTBO,l{HOro KaHa.Jia He npeBhIIIIaJI B cpe,n:HeM 

10 - 20 M B ,n:eHh. 06ma51. ,l{JIHHa KaHa.Jia, COCTaBJI.HJia 350 M. B npol.(eC

ce oqHCTKH n n om:a,n:KH H yrny6neHH51 KaHaJia BCTpeqeH npoqHbIH 

nnacT o6o)K)KeHHoi1 noqBhI THna 06c11,n:11aH. Mom;HoCTh nnacTa 3Toro 

MaTep11a.Jia cocTaBHJia 20- 30 CM. Ha nnom;a,n:11 pa,n:11ycoM 15 M. IlnacT 

He no.n:,n:aBa.JIC.H pa3pyrneHHIO no.n: ,n:eHCTBHeM MOIIJHOro «KJihIKa» «Ka

Maizy» . .llJI.H paapyrneHH.H 06c11,n:11aHa npHMeHHJIH B3phIB. KoM6HHHpo

BaHHhIMH B3pbIBaMH BM 11 3ap.H,n:aMH THna K3-4 nonHOCThIO pa3py

llIHJIH cpyH,n:aMeHT H ITJiaCT 06c11,n:HaHa. 

c nOMOIIJbIO cneu;Ha.JihHO no,n:roTOBJieHHbIX MOIIJ;HbIX 3x-porHX 

rpa6n e:H, ycTaHOBJieHHhIX c3a,n:11 Ha «KaMau;y» ( cporn 3.9) npoH3BOAH

JIH oq11cTI<y YCTb.H OT MeTa.JIJIOKOHCTPYKUHH H paapyrneHHOro cpyH,n:a

MeHTa (Bcero BblTaIIJ;HJIH 67 IllTYK 140 MM 6ypHJihHbIX Tpy6, 2 Tpy6bI 

,l{HaMeTpOM 245 MM, 0,l{HH 140 MM KBa,n:paT c mypcpoM H KYCKH ITOJI03b

eB H cpepM OCHOBaHH.H BbUUK06JIOKa H MHOro ,n:pyroro MeTaJIJia), q11cT

Ky maxThI H OCBo6o)K,l{eJ-rne cpe3HOro npeBeHTOpa OT cneKIIIHXC.H eyc

KOB MeTa.JIJia H nopo,n:bI. 

B Tex MecTax, r,n:e He y,n:aBa.JIOCb oq11cTHTh npeBeHTop «rpa6JI.HMH» 

pa6oTy npOBO,l{HJIH cpOHTaHI.UHKH BpyqttyIO cnel.(HaJibHbIMH MeTa.JIJIH

qecKHMH nHKaMH. 

OcMoTp ycTh.H, noKa3a.JI, qTo Me)K,n:y npeBeHTopoM H cpnaHu;eM Ka

TYIIIKH KOJIOHHOH roJIOBKH HMeeTC51 3Haq11TeJibHbIH 3a3op. Ilo BceH: 

OKpy)KHOCTM Me)K,n:y cpnaHI.(aMM 6heT CHJihHM cTpy.H HecpTH. Ctt113y H3 

maxTbI no OKpy)KHOCTH TaK )Ke 6hIOT CHJihHbie CTPYH HecpTM. PaarepMe

TH3HpoBaHbI qmaHu;eBbie coe,n:11HeH11.H 3a,l{BH)KKH H rnyxoro cpnaHI.(a 

cpe3Horo npeBeHTopa. HecpTh ropHT H MemaeT no,n:xo,n:y K npeBeHrnpy 

11 pa6oTaM Ha ycTbe. 

,llJI.H JIHKBM,n:au;1111 nponycKOB Me)K,n:y npeBeHTOpOM M KaTyIIIKOH 

KOJIOHHOH rOJIOBKH pa3pa6oTaHbI cnel.(Ma.JihHbie np11cnoco6JieHH5I. 

B TeqeHHe ,n:Byx qacoB no,n:aBa.JIH Bo,n:y B cTpy11 cpoHTaHa c np01rn

Bo,n:11TeJihHOCTbIO 160 JI/C, qTo6bI OXJia,l{MTb ITO,l{XO,l{bl K YCTbIO. 3aTeM 

no,n: BO,l{51HOH 3am;HTOH rpynnhI cpoHTaHIIJ;MKOB no 6 qeJIOBeK B TeqeHMe 



62 3. OPrAHllf3AljllfR llf nPOBE,JlEHllfE PA60T no nOJl)(O,JlY 

K YCTb#O llf C03JJ,AHllf#O KOMnAKTHOiit CTPYllf <l>OHTAHA 

<l>oTO 3.9. QqucTKa ycTb.11 CKBaJKHHbI cneKrneroc.11 rpyHTa 
H MeTaJI.JIOKOHCTPYKll;llH nocpe.n;CTBaM HaBeCHblX rpa611eii 



3. OPrAHff3AUffJI ff nPOBE,JlEHffE PA60T no nO,JlXO/lY 63 

K YCTblO ff C03JJ,AHfflO KOMnAKTHOM CTPYff CIJOHTAHA 

1,5 qacoB, MeIDIHCb KaJK,llbie 5 MHH)'T, IlbITaJIHCb 6e3ycrrenrno 3aJKaTb 

crreu;rrpHCIIOC06JieHHHMH Q)Jla.Hll;bl H JIHKBH,llHpOBaTb rrp orrycKH Me)K,lly 

HHMH. 

B lllaxTe B03HHK 6oJihlllOH oqar rrJiaMeHH, 'ITO co3,n:a.Jio yrpo3y .n:e

cpopMau;HH H HapyrneHHH cpJiaHu;eB KOJIOHHOH roJIOBKH Ha 245 MM KO

JIOHHa H cpJiaHu;a Ha 324 MM KOJIOHHe. 

llha6 rrpHIDIJI OTBeTCTBeHHOe pellleHHe 06 OTCTpeJie cpe3HOro rrpe

BeHTOpa. IlepBbIM BOCeMbIO BbICTpeJiaMH He c6HJIH rrp eBeHTOp, a TOJib

KO HaKJIOHHJIH era, 'ITO rrpHBeJIO K CHH)KeHHIO BbICOTbl IIJI<lMeHH H yBe

JIH'!eHHIO era ,llHaMeTpa ,llO 45-50 M H IIOJIHOH IIOTep H BH,llHMOCTH 

rrpeBeHTopa H u;eHTpa.JibHOH cTpyH (cporn 3.10). Co3,n:a.JiaCb CJIO)KHaJI 

o6cTaHOBKa. 06cJie,llOBaHHe CTOJI6a IIJiaMeHH no rrepHMeTpy II0 3BOJIH

JIO HaHTH MeCTO, r.n:e rrpocMaTpHBa.JICH CHJIY3T cp e3HOro rrpeBeHTOpa. 

<l>oro 3.10. CKBa)KHHa rrepe,ll Ha'laJIOM pa6or&1 (02.09.1985 r.) 



64 3. OPrAH"13AU"1R,,., nPOBEJIEHffE PA60T no nOJV(O,JJY 

K YCTblO ff C03tlAHfflO KOMflAKTHOi1t CTPYH ct>OHTAHA 

qT06bI He pa3pynrnTb ycTbe, rpe6oBa.n:acb IOBeJnlpHCUI TO'IBOCTb BbICT

peJIOB. Ce.l{bMOH 6oJIBaHKOH 6hm ycnemHo c61n cpe3HOH rrpeBeHTop 

BMeCTe c KaryIIIKOH 245 MM KOJIOHHOH fOJIOBKM. 

,lleTaJibHbrii: ocMoTp ycThH noKa3a.JI, 'ITO q>JiaHel{ KOJIOHHOH roJIOB

KM Hax:O,[(HTCH B xopomeM COCTOHHHM ( cpoTO 3.11 ). 3TO Il03BOJIMJIO on

pe,neJIHTb KOHKpeTHbIH IIJiaH ,[(a.JlbHeHIIIMX pa6oT: 

+ IIo,nroTOBHTb r11.[(poHaTaCKMBaTeJI5I; 

+ IIo,nroTOBHTI> ycThe CKBaJKHHbI K MOHTaJKY rH,[(poHaTaCKMBaTeJIH; 

+ IIo,nroTOBHTb Tpaccy BbIKH,[(HbIX JIHHHH OT npeBeHTopa c6opKH 

H TIJIOII(a,[(KH ,[(JIH l{eMeHTHpOBaHHH arperaTOB H CMeMMTeJie"ti: ; 

+ CMOHTHpOBaTb rrpeBeHTOpttyIO c6opKy Ha ycThe c rroMOII(bIO rn.n

poHaTaCKMBaTeJie"ti:; 

+ Pa3pa6oTaTh rrporpaMMY rnyIIIeHMH H l{eMeHTaJKa CKBaJKMHhI; 

+ IIo,nroTOBMTb TaMTIO)KttyIO TeXHMKy, pe:u:errTypy l{eMeHTHoro pa

CTBopa M l{eMeHTa; 

+ IIpoBeCTM pa6oTbI no rJiyrneHHIO CKBaJKMHbr. 

«Doro 3.11. Bim ycrhB CKBa:lKHHbl 110CJie orcrpeJia IlBO 



3. OPfAHff3AUffR ff nPOBEJlEHffE PA60T no nOJV<O,JJY 

K YCTblO ff C03/lAHfflO KOMnAKTHOff CTPYff C/JOHTAHA 

3.4. KOHTpOnb 33 COCTOSIHMeM OKpy>Ka10l14eM 
cpeAbt M o6 ecne'leHMe 6e3onacHOCTM 

06cny>KMBa10U4ero nepcoHana 
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,llJIH KOHTpOJIH 3a COCTOHHHeM OKpy)KaIOra;e:H cpe,n;hI 6hIJia opra

HH30BaHHa onepaTHBHaH ra3oMeTpH'ieCKaH cJiy)K6a, Ha KOTopy10 B03-

JI0)KCHO: 

+ KOHTpOJih 3a COCTOHHHeM B03AYI1IHOM cpe,n;w Ha co,n;ep)KaHHe 

Bpe.n;HhIX np11Mecei1: cepoBo,n;opo,n;a, cepHHCToro ra3a, OKHCJIOB a30Ta; 

+ KOHTpOJih 3a COCTOHHHeM B03~1IIHOM cpe,D;hl Ha co,n;ep)KattHe ro

pIO':IHX ra30B H napOB (<PoTO 3.12); 
+ KOHTpOJih 3a ypoBHeM lllYMOB cpoHTaHHpOBaHHH CKBa)KHH ( 11,llK 

Ha CaHHTapHhie HOpMhI - 85 ,n;E); 

+ KOHTpOJih B 30He pa6o':IHX MeCT 3a ypOBHeM TenJIOBOM pa,n;Hal{HH, 

H3nyqaeMOM CTpye:H ropHra;ero cpOHTaHa (11,llK Ha CaHHTapHhie HOp MhI 

0,8-1,5 KaJI/CM2·MHH) (pHC. 3.5.1.); 
+ KOttTpOJlh 3a TeMnepaTYPOM 

B03,n;yxa H nO':IBhI B 30He pa6o':IHX 

MeCT (cpoTO 3.14); 
+ BhI,n;aqa peK0MeH,n;an11i1 

11ITa6y no Bh16opy Heo6xo,n;HMhIX 

3aIIJ;HTHhIX cpe,n;CTB 3KHnHpOB

KH onepaTHBHOro COCTaBa B 3a

BHCHMOCTH OT COCTOHHHH o6c

TaHOBKH B 30He pa60':IHX MeCT H 

Ha np11neraeMOM TeppHTOpHH, 

rryTeM 3axo,n;a 11 Bhixo,n;a 113 

orraCHOM 30HhI, 6e30IIaCHOM 30-

Hhl ,D;JIH TeXHHKH; 

+ npOBe,n;eHHe HHCTPYKTa

)Ke:H no ra306e3orracHocTH JIH':l

HOMY cocTaBy, yqacTBOBaB11Ie

My B aBapHMHO-.JIBKBH,ll;a.l{HOHHhIX 

pa60Tax. 

KoHTpOJih 3a HaJIJ.fliHeM B Me

CTax rrpOBe,n;emrn aBap HHHO-JIHK

BH,ll;al{HOHHhIX pa6oT orraCHhIX H 
cI>oro 3.12. AHaJIHa coCTOJIHHJI soa,!l.ymeoit 

cpe,ll.hl raaoonpe,!1.eJIHTeJieM fX-4 



66 3. OPrAHltf3AUltfR ltf nPOBEJlEH/tfE PA60T no nOJV<OllY 

K YCTb/O ltf C03,J:lAHltf/O KOMnAKTHOM CTPY/tf CIJOHTAHA 

<l>oro 3.13. 3aMep KHTeHCHBHOCTH 
reUJIOBOH pe~HH 

Bpe.n;HbIX npOH3BO,l(CTBeHHbIX 

¢aKTOpOB npOBO,l(HRCH ra30-

MeTp.11qecKOH cnyJK6o:H no KOM

nneKcHOMY nnatty, corn acoBaH

HOMY co IIITa6oM H BKJIIOY:aBIIIeMY 

(pHC. 3.6): 

+ MeCTa H TQqKH OT6opa npo6 

B03,l(ynIHOH cpe.n;bI Ha B3pbrnae

MOCTb 11 caID:ITapHbie HOpMbI; 

+ nep110.n;11qHOCTb OT6opa 

npo6 B03,l(YIIIHOH cpe,l(bI; 

+ nep.110.n;11qHQCTb 11 TOqK11 

3aMepoB TeMnepaTyphr B03.n;yxa 

H IlO'!BbI pa6oqe:H 30HbI; 

+ rrepHO,l(l1Y:HOCTb H TOqKa 

3aMepoB TerrnoBo:H pa.n;11au.1111 B 

3aBl1CHMOCTH OT CKOpOCTl111 Ha

npaBnemrn BeTpa; 

+ rrep110.n;.11qHOCTb 11 TOqKa 

3aMepoB ypOBtte:H IIIYMOB ¢0H

Tatt.11p0Bamrn CKBaJK11H. 

<DpaKUHOHHbIH COCTaB He

¢T11 11 KOMITOHeHTHbIH COCTaB 

ra3oBoM: qacTH ¢mo.11.n;a oTpaJKe

HbI B rrpoToKonax N21 11N22. 

(,l(aHHhre UHMJI 06be.n;1meHHH 

~3M6atte¢Tb~ ). 
Cornactto KOMITOHeHTHoro 

cocTaBa 6brn orrpe.n;enett HH)l(He:H 

rrpe.n;en B3pbrnaeMOCTb napora-

30BOH rop10qe:H qacTH ¢n1011.n;a, 

KOTOpbIH COCTaBHn 3,16% o6b

eMHbIX B CMeCH c B03,l(YXOM. 3a 

<l>oro 3.14. lfaMepeuHe 
reMTieparyp&1 nO'lllbI 



3. OPTAHY13AUY1R n nPOBEJZEHYfE PA60T no nOJl)(OJZY 67 

K YCTb/O n C03J1AHY1/0 KOMnAKTHOllf CTPYYf CIJOHTAHA 

311. CTaHl-'HR r MOHKTOp CA-120A6 ~ 
r - -, 

r 

100M 

I I 
'----' 

PHc. 3.5.1. CxeMa o6Hapy)l(eHHH cepouo,11.opo,11.a u pa6oqeif aoHe 
H pacnOJIO)l(eHHe CHCTeMbI )l(H3Heo6ecneqeHHH 

06oaHaqeHHH: 

Mecro ycraHOBKH ,11.arqHKOB PacnoJIO)l(eHHe MaHH<j>OJib,11.0B 
(Ha 5 roqeK) 

4 * - H = 0 1 - Ha nepxtteii nJIOl.l\aD.Ke 
5* - H = 25 M 2 - Ha HH)l(Hew nJIOl.l\aD,Ke 
6* - H = 25 M 3 - y CTaHl.\MH )l{/ 0 

rparnui;y orracHoM: 30HbI 6bIJIO B3JITO HaJiwn:re ra3006pa3HbIX ropIO'IHX 

KOMIIOHeHTOB, paBHOe 20% OT HH)l(Hero rrpeaeJia B3pbrnaeMOCTH, COCTa

BHBIIIee 0,63% o6'beMHbIX. 

Pa6oTbI Ha ycTbe H npHJieraIOIIJeM: TeppHTOpHH xapaKTepH30BaJIHCb 

CJie,UyIOliIHMM onaCHbIMH H Bpe,UHbIMH cpaKTOpaMH: 

1. BbICOKOR TeMnepaTypoM: B03.Z1:YIIIHOR cpe,Ubl H IIO'fBbl B 30He pa-

6o'!HX MeCT H pa60Tbl TeXHHKH, 'ITO IlO,UTBep)K,UaeTCJ! CJie,UyIOliIHMH . 

,UaHHbIMH: 

fopRlliaJ! CTpy.s:r cpOHTaHHpOBaHHJ! rryTeM H3JIYtfeHHJ! TeIIJIOBOR pa

.Zl:HaIIHH ttarpeBaJia B03.ll:YIIIHYIO cpeii:y H IIO'fBy. BeJiwrntta TerrJioBoM: 
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3. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nOJlXOJlY 

K YCTblO ff C03JJ,AHfflO KOMnAKTHOft CTPYff 4'0HTAHA 

IlpHMeTUUme: 

~ Jl1,Jl2·t ll.J ,.n,.-.zta'l'~Oclll'HBJIH3aropa 
4#-RaHaJIDHOI'O Ha cepoBO,nopo.n GHI20A 
@-3BYJCOB88: B CB9'.l'OB811 OJ!l'HaJml3QIUIH 

~ .... ~-TO'IKB aaMepa BOs,eymaoa cpe;n;H. 

YR838HBSf 0 no.PIJ,!ll<e ROBTpoM: 

I ,Amwm ooa,eymaoit cpe.ItH ua BSpHBaeMocn 
H CaHJITapBHe HOpMH B T011KSX I ,2 ,3,4,5,6 , 
? , 8 npol!3BO.IIH'l.':& -qepes KaJUtHe 3 'iaca c 
saaeceHHeM pe9yJil>T8TOB B ~HBJI ROHTpo.lUi 
B03.JXY111BOA Ope,ttN, 

1~ 2.3aMe.PH TElMllepaTYJ>ll BOa,nyxa H rpyH'l.'a 

H 'l.'eIIJlOBOtl p&.m'aroru npol!BBOJJJI'r:& nepe.n 
Ba~M paOO'l.' B 8-00 ll I4-00 B M801'8X 

npoBe.nelDJJ{ pa6oT B ro'iKSX5,ro,20,30,40, 
50,SQM OT YC'l'bl! CKB8DB!i. 

PHc. 3.6. lliaHIDeT TO'leK aaMepoe B03AYIIIHOii cpe_nhl: 
1 - aM6ap, 2 - lilIP, 3 - 6yAKa Macrepa, 4 - AaM6a, 5 - MecTo OTAIJIXa, 6 - cee'la 
<l>aKeJia, 7 - eMKOCTb, 8 - Copa, 9- MepHble eMKOCTH, 10 - IUTa6, 11- llHIIl.e6JIOK, 
12 - CTaHll,HJI "'Haueo6ecne'leHHJI, 13 - annaparnas, 14 - MOHTa"'uas ruom.a,nKa 



3. OPfAHff3AUffR ff nPOBEllEHffE PA60T no nOJl)(OJJY 69 

K YCTblO ff C03,llAHfflO KOMnAKTHOft CTPYff Cl>OHTAHA 

pa,n:Hal.{JUI 3a.BHCeJia, rrpH ITOCTOHHHOM .n:e6HTe CKB(l)l(llHbI, OT CKOpOCTH 

H Harrpa.BJieHllH BeTpa, a TaK )l(e peJibeQ:>a MeCTHOCTH, Ha KOTopyIO Ha

KJia,n:bIBaJICH Q:>aKeJI Q:>oHTaHa. 

Ilo ,n:aHHbIM rrpHMDrx H3MepettHii c rroMOII{hIO PTYTHhrx rraJIO'IHhrx 

TepMOMeTpOB TeMIIepaTypa B03,n:yxa B pa6oqeif 30He HaxO,n:llJiaCb B rrpe

,n:eJiax OT SO .n:o 270°C, a TeMrrepaTypa rro'!Bhl (rpyttTa) OT 120 ,n:o 48011 
6oJiee soo0c. IlpllMepoM MO)l(eT CJIY)l(HTb TeMrrepaTYPHbIB pe)l(JIM B03-

.n:yxa H ITO'!Bbl cornacHO Ta6JIH:Qe 2.1, pHC. 3.7, 3.8. 

© 

160 

PHc. 3. 7. KapTa TeMIIepacypHoro pe)KHMa BOKpyr CKBa)KHHhl 
.111!!37-TeHrHa B p~H)'Ce 60 M Ha 25.12.1985 r (no'IBa Ha H = 0,0 MM) 



70 3. OPrAHltf3AUltfR ltf nPOBEJJEHltfE PA60T no no11xo11Y 

K YCTblO ltf C03JJ,AH"1IO KOMnAKTHOM CTPY"1 C/JOHTAHA 
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PHc. 3.8. KapTa TeMJiepaTypHoro pexrnMa BOKpyr CKBCUKHHbI 
.N!!37-TeHrH3 B pa,n;eyce 60 M Ha 25.12.1985 r (B03AYJ< Ha H = 1000 MM) 

Pa6oTbI B 30He BbICOKRX TeMrrepaTyp B03Ayxa If rpyttTa rrpoBOAR

JIRCb orrepaTRBHbIM COCTaBOM c rrpRMeHeHReM TeIIJIOOTpa:>KaTeJibHbIX 

KOCTIOMOB no TY 17-08-113-80 lf3 3JiaCTOKO)Klf Km1rntteHcKoro rrpoR3-



3. OPrAHll13AUll1R 111 nPOBE,QEHll1E PA60T no no,axo,aY 71 

K YCTblO 111 C03P.AH111IO KOMnAKTHOH CTPYll1 Cl>OHTAHA 

BO.D:CTBa M TepM03aIIJ;MTHhIX KOCTIOMOB M3 ac6ecTo-cj:>eHMJIOBOH TKaHM 

A <DT-1, MeTaJIJIM3HpoBaHHhIH crroco6 .n:y61rnpoBaHH5I - pa3pa6oTKa 

Jia6opaTopHM CH3 BHHHfa3a, a TaK)Ke o6pa31(hI TepMo3arn;HTHhIX 

KOCTIOMOB H3 B5I3aJihHO-IIpOIIIHBHOfO MaTepHaJia Ha OCHOBe 6a3aJihTO

BOro cyrrepTOHKOro BOJIOKHa, pa3pa60TKa B/ ll YKpHfPP. 

BeJIH'!HHa HHTeHCHBHOCTH TernrnBoii pa,n:HaU:HH, 3aMepeHHM rrpH 

IIOMOIL{M aKTHHOMeTpOB, Haxo,n:HJiaCh B rrpe,n:eJiax pa6ollei1: 30Hhl OT 22 
.n:o 40 KaJI/ CM2·MHH, a Ha pacCT05IHHH 120 MOT ycTb5I CKBa)KHHhI y rryJih

Ta rM,n:paBJIM'leCKOfO yrrpaBJieHM5I rrpeBeHTOpaMH 8 KaJI/ CM2·MMH. 

CornacHo HOpM TerrJioBoii pa,n:HaU:HH 0,8-1,5 KaJI/ cM2·MHH no cTe

rreHH rrepeHOCMMOCTM qeJIOBeKOM xapaKTepH3yeTC5I KaK yMepeHHM, a 

BeJIH'!HHhI pa,n:Hal(HH c 6oJiee BhICOKMMH 3Hal!eHH5IMH 5IBJI5IIOTC5I orrac

HhIM cj:>aKTopoM H Tpe6yroT rrpMMeHeHM5I CH3. 

KaK rrpHMep pe)KHMa TeIIJIOBOH pa,n:Ha1(HH CMOTpH Ta6JI. 2.2. 
IIpMMeH5IBIIrnec5I orrepaTHBHhIM COCTaBOM TeIIJIOOTpaJI<aTeJibHbie 

KOCTIOMhI, 5IBJI5IIOTC5I JierKHMH KOCTIOMaMH, KOTOpbie paCC'!HTaHhI Ha 

3a.rn;Mry pa6oTaIOIL{MX OT B03,n:ei1CTBM5I TeIIJIOBOH pa,n:Mal(MM MOIL{HOCThIO 

B 14 KCT/ M 2, a M3JiyqeHHe COCTaBJI5IJIO OT 15,4 .n:o 28 KCT/ M 2, II03TOMY 

3a BpeM5I pa6oT no JIMKBM,n:al(MM OTKpbITOfO cj:>OHTaHa 6hIJIO BbIBe,n:eHO 

H3 CTp05I ( cropeJio.) OKOJIO 2000 KOCTIOMOB. 

PacnpocTpaHeHMe ra3oBoro IIIJieiicj:>a M cTerreHh 3ara3oBaHHOCTH 

pa6ol!HX MeCT M npHJieraIOIL{eH K CKBaJKHHe TeppHTOpHM 3aBMCMT 

OT HanpaBJieHM5I M CKOpOCTH BeTpa M MeTpOJIOfH'leCKMX ycJIOBHH -

TeMrrepaTyphI OKpyJKaIOIL{eH cpe,n:hI, BJiaJKHOCTM M 6apoMeTpHl!eCKOfO 

.n:aBJieHM5I. IIo3TOMY ra30MeTpMlleCKa5I CJiy)K6a IIOCT05IHHO BeJia Ha-

6JI10,n:eHMe H aHaJIH3MpOBaJla 3TH Ba)l(Hbie rrapaMeTpbI .D:JI5I l(eJieH rrpo

fH03HpOBaHH5I ra30BOH o6cTaHOBKH B paHOf!e aBapHHHOH CKBaJKHHhI 

H rrpHJieraIOIL{eH MeCTHOCTH (pnc. 3.6). 
IIocT05IHHhIM KOHTpOJieM 3a COCT05IHMeM B03.D:YIIIHOH cpe,n:hI rrpM 

IIOMOIL{H CTa1(HOHapHbIX H rrepeHOCHhIX ra3oaHaJIHTWieCKHX rrpM6opoB 

YCTaHOBJieHO, '!TO B B03.D:YIIIHOH cpe.n:e pa6oqei1: 30Hhl (ycTbe CKBa)KH

HbI) 6hrno BhI,n:eJieHHe cepoBo.n:opo.n:a H 2S OT 1,0 .n:o 10 Mr/M3 rrpM II.UK 

3,0 Mr/M3 H cepHHCToro ra3a S02 (cepHHCToro aHrn,n:pH.n:a) OT 7 ao 
so Mr/M3 npM II.UK 10,0 Mr/M3, KOTOpbie B OCHOBHOM BhI,n:eJI5IJIHCh H3 

rreperpeTOro rpyHTa rryTeM HCIIapeHHH. AB IIIJieHcj:>OBOM pacnpocTpa

HeHMM cTpyM cj:>oHTaHMpoBaHM5I Ha6Jiro,n:aJIOCh HaJIM'!He cepHMCToro 

ra3a 0 2 (cepHHCToro attrn.n:pnaa) B rrpe,n:eJiax OT 1,0 .n:o 7,5 Mr/M3, KO

TOphIH npn 6e3BeTpHH H BhICOKOH BJiaJKHOCTH rrpM)KMMaJIO K 3eMJie. B 



72 3. OPrAHH3AUHR ff nPOBEJlEHHE PA60T no nOJV<OJIY 

K YCTb#O ff C03.QAHHIO KOMnAKTHOH CTPYH CIJOHTAHA 

:3TOM CJI)'l.fae 3arp.S13Hem1e B03ayIIIHOM cpe,l{bI Ha6JIIOJ{aJIOCh Ha paCCTO

.SIHHH J{O 16 KM. 

c CB.Sl3H c 3arp.S13HeHHeM B03ayIIIHOM cpe,llhl pa60'IHX MeCT cepOBO

.n:opo.n:oM H cepHHCThIM fa30M OITepaTHBHhIH COCTaB rrpH pa6oTe Ha yc

Tbe 6bIJI :3KHIIHpOBaH B B03ayIIIHhie H30JIHpyIDillHe aBapH:i1:Hhie aIIITapa

ThI cp.HpMbI «3KOJiaH3ep», y KOTOpbIX HanopHa.SI MaCKa BBHJJ:Y pa60Thl 

B TerIJIOOTp(l)KaTenhHhlX KOCTIOMax 6hIJia 3aMeHeHa Ha JierO'IHhIM aBTO

MaT c 3ary6HHKOM OT annapaTa ACB-2. llha6 H ra30MeTp11qecKa.si: 

cJiy:>K6a, KpOMe Toro, 6hIJIH o6ecne'leHhI cpHJihTPyIDillHMH npOTHBOra-

3aMH cpHpMbI «PHKeH-Kei1KH» (5InoHH.S1), a OCTaJibHbie pa6oTHHKH, 

yqaCTBYIOillHe B pa6oTax - npOTHBOra3aMH l1II-4. 

f a30MeTpH'IeCKa.SI CJiy:>K6a KOHTpOJib 3a COCTO.SIHHeM B03JlYIIIHOH 

cpeJ{bl ITpOBOJ{HJia B TeCHOM KOHTaKTe c Jia6opaTopne:i1: JIOOC «EYPE» 

11 UHl1JI 06neJJ:HHeHH.S1 «3M6aHecpTb», a TaK:>Ke OTJJ:eJIOM TeXHHKH 6e-

3onacHOCTH EaJibIKIIIBHCKoro ynpasJieHH.SI pa3BeJ{O'IHOro 6ypeHH.SI. 

IloCTOffilHO npOBOJ{HJIHCh H3MepeHH.S1 ypOBHeH IIIYMOB cpoHTaHHpO

BaHH.SI CKB(l)KHHbI. YpoBHH IIIYMOB B 30He OTJlhIXa (:>KHJIOM noceJIKe) 

COCTaBJI.SIJIH He 6oJiee 85 .n:E, B HaKOITHTeJie 91-106 .n:E, a B 30He pa6o

'IHX MeCT y ycTb.SI cpoHTaHHPYIOilleH CKBa)l(HHbI ITpeBhIIIIaJIH 120 .n:E. 

BH.n:y :3Toro ITO peKoMeH.n:aUHH ra3oMeTpH'!ecKo:H: cJiy:>K6b1 y oITepaTHB

Horo COCTaBa 3all..{HTa oprattOB CJIYXa ITpOH3BOJ{HJiaCb ITPH TIOMOillH npo

THBOIIIYMHhIX BKJiaJ{bIIIIeM « EepymH» 11:3 MaTepnaJia <DITIT. 
Ilpe.n:cTaBHTeJI.SIMH fa30MeTpH'IeCKOH cJiy:>K6bI ITOCTO.SIHHO npOBO

J{HJIHCh HHCTPYKT(l)KH ITO ra3oo6ecITe'leHHOCTH, a TaK:>Ke ITOCTO.SIHHO 

BeJIOCb Ha6JIIOJ{eHHe 3a OITepaTHBHbIMH 3BeHb.SIMH pa6oTaIOillHX Ha 

YCThe H3 Ha6JIIOJ{aTeJihHOro nyHKTa, KOTOpbIM pa3MeillaJIC.SI B 30He ITp.Sl

MOH BHJlHMOCTH. Pa3pa6oTaHa cxeMa nyTei1 :3BaKyauHn ITepcoHaJia 

(Pnc. 3.8.1). 

f a30MeTpH'IeCKa.SI CJiy:>K6a yqacTBOBaJia B pa3pa60TKe MeporrpH.SITHM 

IIITa6a ITO o6ecITe'leHHIO ra3006ecne'leHHOCTH Ha BCex OTBeTCTBeHHbIX 

oITepau11:.si:x no JIHKBHJJ:aUHH cepoBo.n:opo.n:ttoro rop.si:Illero ra3oHecpnurn

ro cpoHTaHa. 

4 H 5 51HBap.si: 1986 r. TIOCJie HaBe.n:eHH.SI KOMITOHOBKH Ha YCTbe CKBa

)KHHhI H MOHTa)l(a BbIKHJ{HbIX JIHHHM ra30MeTpH'IeCKa.SI cJiy)l(6a yqa

CTBOBaJia B HCCJieJ{OBaHHH CKB(l)KHHhI. 

Ha BCeM npoT.si::>KeHHH aBap11:i1Ho-JIHKBHJlal{HOHHbIX pa6oT Ha CKBa

:>KHHe N237-Tearn3 onepaTHBHOM rpyITno:i1: B/'I YKpHfPP ra3oMeTpH

qecKa.si: CJiy:>K6a B ycTaHOBJieHHbie cpOKH rrpe.n:ocTaBJI.SIJia B IIITa6 TeKy-
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K YCTb/O "1 C03,/lAHMIO KOMnAKTHOU CTPYM <l>OHTAHA 
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PHc. 3.8.1. CxeMa pacnoJio:lKeHHJI nocTOB H Mapmpyr&1aBaKyan;HH nepcoHaJia 



74 3. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nOJlXOllY 

K YCTblO ff C03,JlAHfflO KOMnAKTHOH CTPYff <l>OHTAHA 

lI{He .n;aHHbie 0 fa30BOM o6cTaHOBKe, TeMnepaTypHOM pe)l(HMe B03.n:yxa 

11 rpy1na, TeTIJIOBOH pa.n:11a:Ql111 11 ypoBHHX IIIYMOB cpOHTatt11p0BaHl15I M 

BOnpOCbI 6e3onacHOCTH. 

B npo:Qecce BhITIOJIHeH115I 3a.n;a'i, B03JIO)l(eHHhIX Ha ra30MeTp11qec

KYJO CJIY)l(6y, rrpOBO,ll;MJil1Cb TIJiaHOBbie pernaMeHTHbie pa6oTbI ITO BCe

MY KOMTIJieKcy 113Mepl1TeJibHbIX 1111CIIbITaTeJihHbIX cpe.n;CTB, 11CTIOJib3)'

eMbIX ,ll;JI51 aHaJil130B 11 113MepeHl1M. 

KpoMe Toro, npoBe.n;eHhI 11cnbITaH115I Ha,ll;e)KHOCT11 pa6oThI nepe

HOCHhIX pa.n:11ocTaH:Ql1H ~HOKl15I» (<DHHJl5IJl,ll;115I). Ilp113TOM6bIJIO yc

TaHOBJieHo: 

1. MOliIHaH ropID:QaH cTpyH cpoHTatt11poBaHM5I o6Jia.n;aeT 3Kpatt11py-

10m:11M CBOHCTBOM, '!TO 11CKJIIO'!aeT rrpOXO)K,ll;em1e Cl1fHaJia Me)l(.n:y a6o

HeHTaMl1 no Jll1Hl111, rrpoXO,ll;5III{eM qepe3 )TCTbe CKBa)l(l1HbI; 

2. YBepeHHa51 2-x CTOpOHH5I5I CB5I3b rrp11 TIOMOlI{l1 pa.n:110CTaH:Ql1M 

Ha6JIIO,ll;aJiaCb BHe 30Hbl pa.n:11ycoM 25-30 M OT )'CTb5I CKBa)l(l1HbI. 

IIo corJiacoBaH11IO co ruTa6oM ra3oMeTpwrecKoi1: cJiy)l(6b1 6h1JI11 

opraHl130BaHbI 11 rrp0113Be.n;eHbI npOMbIIllJieHHhie 11CIIbITaHl15I TeIIJIOOT

pa)KaTeJibHbIX KOCTIOMOB, pa3pa6oTattHhIX Jia6oparnp11ei1: CM3 BHMM
ra3a Ha OCHOBe ac6ecTOBO-cpeHMJIOHOBOH TKaHl1 A<DT-1 c MeTaJIJil13a

:Q11eH MeTO,ll;OM .n:y6mrpoBaHl15I. 

KoM11cc11ei1: B rrpo:Qecce 11cnhrTaH115I ycTaHOBJieHo, '!TO B rrpe.n;cTaB

JieHHOH MO,ll;eJm KOCTIOMa He pellleHa 3alI{l1Ta Hor 11pyK,a11CTIOJib30Ba

Hl1e KaIIIOIIIOHa KypTKl1 co IIIJieMOM 3III-S He 06ecrre'-111BaIOT Ha,ll;e)l(HyIO 

pa6oTy KOCTIOMa B o6JiaCTH TeMnepaTyp 400-S00°C M3-3a BbIXO,ll;a co 

CTp05I 3alI{l1THOfO CTeKJia-cBeTOcp11JibTpa. 

B CB5I311 c y.n;oBJieTBop11TeJibHhIM11 rrp0'-1HOCTHhIMl1 11 TeTIJio3aI:Q11T

HhIM11 CBOHCTBaM11 ac6ecrn-cpeH11JI0Boi1: TKaH11 A <DT-1 MeTaJIJI11311po

BaHHOH crroco6oM .n:y6JI11poBaH115I, peKoMeH.n;oBaHo BHMMra3y Ha ee 

OCHOBe c yqeTOM 3aMe'!aHl1H pa3pa6oTaTb 6a30BYIO Me)KOTpacJieByIO 

MO,ll;eJib TepM03alI{l1THOf0 KOCTIOMa ,ll;Jl5I cpOHTaHlI{l1KOB, 11CKJIIO'il1B 113 

ero MO,ll;eJI11 3JieMeHTbl napyCHOCTl1, a BbIIIOJIHl1Tb B BH.ll:e KOM6MHe3o

Ha c KapMaHOM ,ll;JI5I B03.n;ynrnoro .ll:hIXaTeJibHoro annapaTa. 



4. PA3PA60TKA TEXHltf'IECKltfX CPE,QCTB ltf OPTAHltf3AUltfR PA60T 

no ,QltfCTAHUltfOHHOMY HABE,QEHltflO nPEBEHTOPHOlit C60PKltf HA YCTbE 

4. PA3PA60TKA TEXHM"IECKMX CPEACTB 
M OPrAHM3A'-'MSI PA60T no AMCTAHL-'MOHHOMY 
HABEAEHMIO nPEBEHTOPHOH C60PKM HA YCTbE 

4. 1 . Pa3pa60TKa TeXHM~ecKMX cpeACTB 
M TeXHOllOrMM HaBeAeHMSI npeeeHTOPH0'1 c6opKM 

75 

3a ocHoBy B35IT m.n;poHaTacK11BaTeJib KOHCTPYKUMM M11Hreo CCCP 
(p11c. 4.1, ¢om 4.1). 

IlpHHUMII HaBe,n;eHMH rrpeBeHTOpHo:if c6opKH Ha ycTbe CKB<UKMHbI 
3aKJII01IaeTC5I B TOM, qTo rrpeBeHTOpHa5I c6opKa rro.n;aeTC5I K YCTbIO BMe-

PHC. 4.1. CxeMa npo$HJUI IVIOlll;ll,ll;KH ,ll,JIJI pa3Mem.eHHJI KOMDOHOBKH 
IIBO (BapHaHT 1) nepe,!1, ero Haue,ll,eHHs: 

1 - mapHHpHu onopa, 2 - npe,!1,noJ1araeMaJ1 HCXO,ll,HaJI no3HIJ;HR KOMDOHOBKH IIBO 



76 4. PA3PA60TKA TEXHH'lECKHX CPEJICTB ff OPrAHH3AUHR PA60T 

no ,QHCTAHUHOHHOMY HABE,QEHHIO nPEBEHTOPHOlil C60PKH HA YCTbE 

Cl>oTO 4.1. Ilepubrlt uapHaHT KOMilOHOBKH npeseHTOpHoit c6opKH 

CTe c rH,ll;pOHaTaCKJiBaTeJUIM11, KOTOpbie KpernITCH: rrpeBeHTOpHM c6op

Ka qepe3 crreuit:a.JibHbie pa3beMHbie ITOJiyrnapHHpbI ( cPOTO 4.2), ycTaHOB

JieHHbie Ha KOJIOHHOM H rrpeBeHTOpHOM cPJiattuax, a r11.1.1:poHaTaCKH

BaTeJib qepe3 f11APOU11JI11HAP K KpOHIIITeHHY pa3'beMHOro KOJIOHHOfO 

<PJiattua. ,l.lm1 BbIBOAa II C 113 sepT11KaJihHOro rroJIO)Kett11si: rrpe.1.1:ycMOT

peH AOITOJIHHTeJibHbIH fHAPOAOMKpaT, ycTaHOBJieHHbIH BHYTPH Koprry

ca rH,ll;pOHaTaCKHBaTeJIH. 

IlocJie o6Bsi:3K11rH,ll;pOUHJIHHApa11 m.1.1:po.1.1:0MKparn c rryJihTOM m.1.1:

pasJI11qecKoro yrrpaBJieH11H rrpeBeHTOpHM c6opKa ITOJ.J:H11MaeTCH B sep

T11KaJibHOe ITOJIO)KeH11e 11 rrpmK11MaeT yrrJIOTH11TeJibHOe KOJibUO CB011M 

BecoM 11 yc11JieH11eM r11.1.1:pou11JI11tt.n;pa. UeHTpOBKa <PJiami;es 11 ,n:O)K11M 

yrrJIOTH11TeJibHOfO KOJibUa rrp0113BO.ll:11TbCH crreu11aJibHOH qepBH'iHOH 

napoM:, ycTaHOBJieHHOH Ha <PJiattue ITC 11 rro3BOJIHIOm;ei1: rrepeMem;aTh 

c6opKy no BepT11KaJI11. y CTaHOBJieHHM TaK11M o6pa30M rrpeBeHTOpHM 

c6opKa KperrHTCH IIIII11JlbKaM11, 06opy.1.1:yeTCH OTBO,n:aMH, rrpeBeHTOpa 11 

3aAB11)KKl1 rrp11coe.n;11HHIOTCH K rryJihTY r11.n;poyrrpaBJiett11si:. Co3.n;aeTcsi: 



4. PA3PA60TKA TEXHltfl./ECKltfX CPEllCTB ff OPrAHltf3AUltfR PA60T 

no AltfCTAHUltfOHHOMY HABEAEHltflO nPEBEHTOPHOtlt C60PKltf HA YCTbE 

HOBoe Ha,n:e)lrnoe 3arropHoe 

yCTpo:HcTBO, KOTopoe no-

3BOJIHeT ynpaBJIHTb cpoH

TaHOM. 

Ha p11c. 4.3 noKa3aHa 

cxeMa npocp11JIH nJiorn:a.n

K11 11 o6opy,n;oBattl1e ycTbH 

,ZJ;JIH pa3Mem;eHl1H KOMnO

HOBKH IIBO nepe,n; HaBe

,n;eH11eM Ha ycTbe. 113 cxe

MbI BH,ZJ;HO, 'ITO, npe)K,ZJ;e, 

qeM no,n;aTb r11,n;poHaTac

KHBaTeJib K ycTbIO, 3aKpe

nHTb ero 11 np0113BeCTl1 Ha

Be,n;eHHe, noTpe6oBaJIOCb 

BbIITOJIHl1Tb 60JlbIIIOH o6n

eM, B OCHOBHOM, BpJ'IHYIO, 

pa6oT no BbieMKe rpyttTa 11 

no,n;rOTOBKe ITJIOll{a,ZJ;KH B 

3KCTpeMaJibHbIX Y,CJIOBH

HX. f H,n;poHaTaCKHBaTeJib 

6bIJI l13rQTOBJieH H 060-

py,n;oBaH npeBeHTOpHOH 

c6opKOH Ha MeCTe. 

<!>OTO 4.2. Ilo,1.\rOTOBKa IlOJIYmapHHpoe 
Ha TeXHH'leCKOii: llJIOma,1.\Ke 

4.2. noArOTOBKa ycTbH"' nno1.14aAKM AnH pa3Me1.14eHMH 
MKpenneHMHrMAPOHaTaCKMBaTenH 

77 

CocTOHHHe ycTbH Ha Ha'!aJIO pa6oT no KpenneHHIO ero ll no,n;roToBKe 

nnorn:a,n:KH noKa3aHO Ha cpOTO 4.3. II pH ITOMOll{H 3KCKaBaTopOB, a TaK

)Ke BPY'IHYIO y caMoro ycTbH, 6hrn yrny6neH KOTJIOBaH. KonoHHbIH 

cpnaHe:u; 6bIJI O'!Hll{eH OT HaKHITeBrne:H COJIH, OTBepCTHH IIInl1JibKH npo

rna6JIOHHpOBaHbI, a pe3b6bI OTBepCTHH Me)KKOJIOHHOro cpJiaH:u;a BOCCTa

HOBJleHa MeT'!HKaMl.f. c nOMOII..J;bIO CBapK11 6bIJIO cpe3aHO HanpaBJleHHe 

630 MM no BbICOTe Ha 1 M .no ypOBHH ,ZJ;HH KOTJIOBaHa, a TaK)Ke npHBapeHO 

ynopHoe ITOJIYKOJibI..J;O B BepxHeH qacTH KOH.ZJ;YKTOpa ,ZJ;HaMeTpOM 426 MM, 

'ITO IT03BOJIHJIO np11cTynHTb K MOHTa)KY KOJIOHHOTO pa3'beMHOfO cpllaH

:u;a ,ZJ;HaMeTpOM 425 MM c 3ana,n;HOH CTOpOHbI YCTbH ( cpoTO 4.3, 4.4 ). 



78 4. PA3PA60TKA TEXHllfl../ECKllfX CPEJZCTB /If OPrAHllf3AUllfR PA60T 

no JlllfCT AHUllfOHHOMY HABEJZEHllflO nPEBEHTOPHOH C60PKllf HA YCTbE 
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PHc. 4.2. YcThe CKBaJKHHhI nocJie OTCTpeJia IIBO: 
1 - raa0He<j>T.11Ha.11 CTpy.11 <j>aKeJI, 2 - KOJIOHHhlli <j>JiaHe11, 3 - naTpy6oK, 4 - MY<l>Ta 
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no .QltfCTAHUltfOHHOMY HABE.QEHltflO nPEBEHTOPHOllt C60PKltf HA YCTbE 

<Doro 4.3. IIepBbIH MOHTaX< pa3beMttoro <f>Jiatt11a c ABYMH orropHbIMH IIHraMH 



BO 4. PA3PA60TKA TEXHHl./ECKHX CPEJlCTB H OPrAHH3AUHR PA60T 

no JlHCTAHl.lHOHHOMY HABEJlEHHIO nPEBEHTOPHOH C60PKH HA YCTbE 

<l>oTo 4.4. MoHTaxc pa:n.eMnoro KOJiouuoro <l>Jiau~a ~HaMeYpoM 426 MM 

B CBHJH c qacTbIM HJMeHeHHeM HarrpaBJieHHH BeTpa rro,n;roTOBHJIH 11 

CMOHTHpOBaJIH pa3'beMHbIB KOJIOHHblH Q)JlaHeu; c KpOHIIITettHaMH B rrpo

THBOIIOJIO)KHbie CTOpOHbl, qTo 06ecrreq11BaJIO 6bI KperrJiem1e r11,n;poHa

TaCKHBaTeJIH c ,n;ayx II03Hll;HH B JaBHCHMOCTH OT HarrpaBJieHHH BeTpa. 

B rrpou;ecce rro.n;roTOBKH ycTbH 11 IIJioiu;a,n;KH rrpoaeJIH rrpo6HbIH (aHe yc

TbH) 3ae3,n; 11 rro,n;'beM IIBO, B peJyJibTaTe KOToporo BbIHCHHJIOCb, qTo c 

IIOMOiu;bIO KII-25 rro,n;aTb Ha ycTbe KOMIIOHOBKY H 3a6HTb IIaJieu; rnap

HHpa r11,n;poHaTaCKHBaTeJIH 6y,n;eT HeB03MO)KH0. 



4. PA3PA60TKA TEXHWIECK"1X CPEJJCTB "1 OPTAH"13AU"1R PA60T 81 

no JJ,"1CTAHU"10HHOMY HABEJJ,EH"1/0 nPEBEHTOPHOllt C60PK"1 HA YCTbE 

.Zlirn rro.n:aq11 rn,n;pottaTacK11BaTeJIB K ycThIO una6oM rrp11HHTO perne
HHe cTpo11Tb )l(eJie3ttyro .n:opory, cxeMa npoqmJIB KOTopo:H 11 pa3Meru;e
H11e KOMIIOHOBKl1 IIBO noKa3aHo Ha p11c. 4.3. Pattee no.n:roTOBJieHHhIH 
npOcPHJih no.n:ne3){HhIX nyTe:H ){JI51 KII-25 He cooTBeTCTBOBaJI tteo6xo
.n:11M0My rrpo<P11JI10 )KeJie3HOH .n:oporn. Il03TOMY B ycJioa1151x BhICOKOH 
TeMneparypbI ao3.n:yxa 180°C 11 no'IBhI 280°C np0Bo.n:HJ111cb pa6oThI no 
no.n:roTOBKe ypoBH51 11 npo<P11JIB .n:oporn 11 pa6oqeif ITJioru;a.n:K11 Ha ycThe 
c nOMOIIIhlO 3KCKaBaTOpa .llH-101H6yJih){03epa «KaMarzy~, a TaM, r.n:e 
He MOrJia pa6oTaTb TeXHHKa, npOcPl1Jib roTOBl1Jll1 BpyqttyIO. 

lfa-3a BbICOKOH TeMnepaTypbI OKpy)KaIOIIIeH cpe){hl pa6oTbI qacTO 
OCTaHaBJll1BaJil1Cb. Ilp11 6e3BeTp1111 H3-3a BbICOKOH TeMnepaTypbI o6pa-
30BbIBaJil1Cb nbIJihHbie cMep'IH BhICOTOH 500- 600 M. CooTBeTCTBeHHO, 
KOHcTpYKu;1110 r11.n:pottaTacK11BaTeJI5I 6hrn nocTaBJieH Ha KOJieca ( <PoTo 
4.5), no.n:aqa ero K ycThIO ocyI1.J;eCTBJI5leTcH TpaKTopoM TaJieBbIM Katta
TOM qepe3 pOJil1K, 3aKpenJieHHeM Ha ycTbe. c BOCTO'IHOH CTOpOHbI CMOH
Tl1pOBaJil1 noJiyIIIapHHp, 3aTeM IIO){aJil1 )l(eJie3ttyIO .n:opory ( cPOTO 4.6). 
OcHOBHoe BpeM51 np11 no.n:roTOBKe npo<P11JI5I .Z1:0porn yIIIJio Ha ee yrny6-
Jiett11e apyqttyro 11 np11 u;ettTpOBKe noJIOTHa. KpoMe Toro, nepe.n: Ha'Ia
JIOM pa6oT no ycTaHOBKe r11.n:poHaTaCKHBaTeJI5I npoBeJil1 yKpenJieHH51 
ycTb51. Ha KOJIOHHOM <PJiaHu;e CMOHT11poaaJI11 tteo6xo.n:11Mb1e 3anoptthie 
ycTpOHCTBa c MaHOMeTpaM11, npoBeJil1 CBapO'IHhie pa60TbI no rrp11XBaT
Ke tteyKpenJieHHbIX npOKJia){OK, no,n;CTaBOK 11 .n:pyr11x 3JieMeHTOB, Heo6-

- 8/KJIJ-1/)(){}0 

PHc. 4.3. CxeMa npocl>HJUI xce.neauoii ,llopo111 H paaMel.l(eHHJI KOMnOHOBKH IIBO 
nepe.n uase,neuHeM ua ycThe (sapHaHT 2): 

1- cnapeHHblii npeBeHTOp (npOH3BO,nCTBO cl>HpMbl •KAMEPOH•), 
2 - rpoc, 3 - poJIHK, 4 - pe;u,cbl rpy6uhle 



82 4. PA3PA60TKA TEXHH'IECKHX CPEllCTB ff OPfAHff3AUHR PA60T 

no AHCT AHLlffOHHOMY HABEAEHHIO nPEBEHTOPHOH C60PKH HA YCTbE 

XO,llHMhlX ,l{JUI C03,llaHH51 )KeCTKOCT11 rrpH HaBe,n:eH11H KOMITOHOBK11, a 

TaK)Ke 6bIJI11 rrp11BapeHbl Tpy6'laTbie pacrropKH Me)K,n:y KOJIOHHbIM 

cpmun.(eM 11 peJibCaMH ,l{JI5l HX cp11KCaI.(1111 ITOCJie l.(eHTpOBKe. K.rr11HOBa5l 

rro,n:BeCKa 245 MM KOJIOHHbl 6hrna 3aJIHTa CBHHUOM. 

<l>OTO 4.5. Onpo6osaHHe pa6oTOcnoco6uocTH Y3JIOB nmpouaTaCKHBaTem1 
(KOMIIOHOBKH) Ha TeXHH'leCKOH nJIOll(a,llKe 

4.3. HaeeAeH111e npeeeHTOpHoii c6opK111 (eap111aHT I) 

23 H0516p51 YB513aJIH po1111K 11 rro.n.roTOBHJIH KaHaT, rrporrycTHB ero 

qepe3 pOJIHK .ll.1151 3aTaCK11BaHH51 KOMIIOHOBKH c IIOMOI.UbIO TpaKTOpa Ha 

ycThe. Ha 11cxo.n.Hy10 rros11u1110 ycTaHOBJieHbI s11eKTpocTaHU1151 11 r11,n:

paB11wiecKoe yrrpaB11eH11e rrpeBeHTopaMH 11 r11.n.pou111111H,n:paMH. Bee 

6bIJIO roTOBO K HaBe,n:eHHIO rrpeBeHTOpHOH c6opKH. 

0,n:HaKo Bc11e.n.cTBHe pesKoro H3MeHeHH51 HarrpaB11eH115I BeTpa Ha 

IOro-BOCTOK H BOCTOK C03,l{aJiaCb He611arorrpmITHa5l TeMrrepaTypHM 

o6cTaHOBKa ,n:1151 rrpoBe,n:eHH51 pa60T no rro.n.a'le r11,n:poHaTaCKHBaTe1151 K 

ycTbIO cKBa)K11HhI. B pa6o'le:H soHe TeMrrepaTypa Bos.n.yxa ,n:o 180°C, 
rpyHTa 370°C. IIp11 Haxo)K,n:eHHH cpoHTaHI.UHKOB B srn:H soHe 0Ko110 

o,n:Ho:H MHHYThI Ha61110.n.a1111cb c11yqa11 saropaHH51 TepMOCTOHKHX KO

CTIOMOB. 
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no JJ.lt1CT AHUltfOHHOMY HABEJJ.EHltflO nPEBEHTOPHOlit C60PKlt1 HA YCTbE 

<l>oro 4.6. MoHTIDK IIOJIYillapHHpa 



84 4. PA3PA60TKA TEXHH'IECKHX CPEJJCTB ff OPTAHH3AUHR PA60T 

no ,QHCT AHJ.lffOHHOMY HABE,QEHHIO nPEBEHTOPHOH C60PKH HA YCTbE 

Pa6oTbI ocTattOBJieHbI. BcH TeXHHKa H JIIO.AH rrepe6porneHb1Ha3a

IIa.Atty10 CTOpOtty OT ycTb51 ,ll;JIH rrpOKJia,AKH BTOpo:M )l(eJie3HOH .n;oporn. 

25.11.85 r. BeTep pe3KO H3MeHHJI HaIIpaBJieHHe H CTaJI .n;yTb c IOro

BOCTOKa. 3TO C03,ll;aJIO 6JiarOrrpHHTttyIO o6cTaHOBKy Ha YCTbe H II03BOJIH

JIO tteMe.n;JieHHo rrpHCTYIIHTb K rro.n;aqe K ycTuIO rn.n;pottaTaCKHBaTeJIH. Ha 

)l(eJie3ttylO .n;opory c rroMOIIJ;bIO Kpatta KIT-25 6hma ycTattoBJietta KOMrro

HOBKa HaBO,ll;HMOro rrpOTHBOBbI6pocoBoro o6opy.n;OBaHHH, CMOHTHpOBaH

Ha.H Ha crreu;HaJihHOH 6ase. 3a rrepe.n;HIOIO OCb 6hlJI 3aKpeIIJieH O,ll;HH KO

Hel{ KaHaTa, BTOpOH - 3a TpaKTOp «KaMau:y~ ,ll;JIH rro.n;a'IH KOMIIOHOBKH 

K ycTbIO. 3a 3a.AHIOIO ocb 6hm YKPerrJieH y.n;ep)l(HBaJOIIJ;HH KattaT, BTOpo:M 

KOHel{ KOTOporo 6bm 3au;errJieH 3a cu:errKy TpaKTOpa C-100 (cpOTO 4.7). 

IlocJie rnro, KaK CHHJIH cTporroBO'!Hbie KaHaTbI H Kpatt KII-25 6bm y.n;a

JieH c IIOMOIIJ;bIO TpaKTOpOB, KOMIIOHOBKY IIO,ll;aJIH K ycTbIO. J13-3a 3Ha'IB

TeJibHOro HeCOBMem;eHHH OTBepCTHH rrpoyrnHH rnapmrpa H OTCYTCTBHH 

Ha IIO,ll;BH)l(HOH 6ase 3JieMeHTOB peryJIHpOBKH IIOJIO)l(eHHH KOMIIOHOBKH, 

.n;JIH COBMem;eHHH 6bIJIH rrpHMeHeHbI aBTOM06HJlhHbie .n;oMKpaTbl H CTIDK

Hble paMKH (TaJipellhI). 3aCJIOHKy, H3fOTOBJieHttyIO H3 JIHCTOBOH CTaJIH 

TOJIIIJ;HHOH 1,5-2 MM, copBaJIO cpasy )Ke, KaK TOJibKO cpJiaHel{ BOIIIeJI B 

CTpyro. 11 rnr.n;a c 6oJiblIIHM Tpy.n;oM y.n;aJIOCb COBMeCTHTb OTBepCTHH 

rrpoynnrn ITO'IHI Ha 20 MM, HecpTb Ha'laJia ITOCTYflaTb qepe3 KOMITOHOBKY 

H BbIJIHBaTbCH qepe3 KpaM: cpaKeJibHOH Tpy6b1. Cpasy otta He 3aropeJiacb, 

HO CKaITJIHBaJiaCb rro.n; KOMITOHOBKOH H npe.n;CTaBJIHJia 6oJibIIIYIO onac

HOCTb ,ll;JI51 pa6oTaIOIIJ;HX B c.rryqae BOCITJiaMeHeHHH. Ilo3TOMY cpO'IHO 

IIpHCTynHJIH K OCBo6o)l(,ll;eHHIO 6a3bl KOMITOHOBKH OT KaHaTOB 3aTaCKH

BaHHH HOT CT51)1(H0H paMKH, y6paJIH ,ll;OMKpaTbl H c ITOMOIIJ;bIO CTpaxOBO'l

HOro (pattee rrpHMeH51BIIIerorn .n;JIH y.n;ep)l(aHHH rrpH cnycKe) KaHaTa KOM

ITOHOBKY y6paJIH OT ycTbH H KpattoM KIT - 25 OTBe3JIH Ha 6e3onacttoe 

MeCTO, r.n;e no.n;roTOBHJIH 3aCJIOHKY H3 6oJiee TOJICTOro MeTaJIJia H c 6oJiee 

Ha,Ae)l(HOH ee cpHKCal{HeH . .l(JIH cpMKCa1{11H 3aCJIOHKH Ha cpJiattu;e 6hlJIH 

npHMeHeHbl 2 qeKH c KattaTaMH .n;JIH HX BbI.n;eprHBaHHH, a .n;JIH c6paCbIBa

HH51 3aCJIOHKH - KaHaT ,ll;HaMeTpOM 16 MM, ,ll;JIHHOH 20 M, yKperrJieHHbIH 

3a cnel{HaJihttyIO neTJIIO Ha 3aCJIOHKe. 

3JieKTpOCTaHI.{H51 H rH.n;poynpaBJieHHe 6bIJIH ycTaHOBJieHbI Ha HC

XO,ll;HOH IT03Hl{HH. 

26 HoH6pH, nocJie 3aMeHbI 3aTaCKHBaIOm;ero KaHaTa Ha HOBOH, npo

H3BeJIH eme o.n;Hy rro.n;aqy KOMITOHOBKH K YCTbIO, ITOBTOpHB Bee onepa-

1.{HH BtiepaIIIHero .n;HH. 3acJIOHKa, KaHaTbI OT KOTopo:M 6hIJIH yJIO)l(eHbI 

Ha KOMITOHOBKy, OCTaJiaCb Ha MeCTe IIOCJie 3axo.n;a B CTpyIO ( cpoTO 4.8). 



4. PA3PA60TKA TEXHUl/ECKUX CPEJJCTB /,If OPrAHU3AUUR PA60T 

no ,JJUCT AHLlflfOHHOMY HABE,JJEHU/O nPEBEHTOPHOH C60PKU HA YCTbE 

<l>OTO 4. 7. KOMilOHOBKa ,l:{OCTaBJieHa Ha HCXO,l:{H}'JO il03HIJ,HIO 

(eapHaHT I) 

Pa36pbI3nrnam1e Hecpn1 He Ha6mo.n;a.Jiocb . 
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.llo6HBillliCb u;eHTJ)OBKOH COBMem;emrn OTBepCTHH rrpoynrnH nrapHH

pa c rroMOil{bIO paHee YKa3aHHbIX ycTpolicTB, 3a6mrn ocHOBHOH rra.Jieu; 

nrapH11pa 11 rra.Jieu; rnaBHoro rro,lJ;'beMHoro rn.n:pou;mrnH.n;pa. ( cpoTO 4.9). 
Mac;mnposo.n;hr, 3aKJiroqeHHbie B 3am1u:11y10 IIJieTb H3 Tpy6br .n:11-

aMeTpOM 245 MM, IIO,lJ;a.JIH Ha YCTbe H rro.n:coe.n;HHHJIH K IIOTpe611TeJIHM, 

rrpe.n;BapHTeJibHO opraHH30BaB IIOCTOHHHYIO rro.n;aqy BO,lJ;bI qepe3 IIJieTb 

.n;JIH OXJI(l)K.n;eHHH. B rrJieTb sxo.n;HJIO TOJibKO 4 JIHHHH Mac;ronposo.n;oB, 

KOTOpbre 6bIJIH rrpe.n;Ha3Ha1IeHbI ,lJ;JIH .ll:BYX r11.n:pou;HJIHH.n;poB rro.n:neMa 

KOMIIOHOBKH: OCHOBHOrO H BCIIOMoraTeJibHOro (cpoTO 4.10, pHC. 4.4). 
qT06 rrpe.n;oTBpaTHTh B03MO:>KHOCTh BhITeKaHHH HecpTH qepe3 KOM

IIOHOBKY B c;ryqae cpbIBa 3aCJIOHKH CTpyei:i:, BepXHHH npeBeHTOp rrpH 

no.n;aqe KOMIIOHOBKH K YCThlO 6hIJI 3aKpbIT. ,llJIH Toro, 1IT06hr ero OT

KpbITh rrepe.n: IIO,lJ;"beMOM, rrpoJIO:>KHJIH eme .n:se JIHHHH MaCJIOIIpOBO,lJ;OB, 

HO 6e3 OXJI(l)K,lJ;eHHH BO,lJ;OH, a H30JIHpOBaB HX TOJibKO HecropaeMOH TKa

HbIO. Mac;rorrposo.n;hr no.n:coe.n;HHHJIH K sepxHeMy npeseHTopy. 
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no ,QffCT AHUHOHHOMY HABE,QEHHIO nPEBEHTOPHOH C60PKff HA YCTbE 

<Doro 4.8. Ilepuoe no,nraCKHBaHHe KOMilOHOBKH 

DO peJibCaM K yCTblO CKBa)KHHbI 

Ilepe.u TeM, KaK OTKpbITb rrpeBeHTOp, Heo6xO,Zl.HMO 6bIJIO copBaTb 

3aCJIOHKY c HH)I<Hero q)Jla.HI.J;a KOMllOHOBKH (rrpoMe)KYTO'IHOH KOJIOHHOH 

roJIOBKH). ,llmr 3Toro O.UHH TpaKTOp C-100 c,Zl.eJiaJI He3Ha'111TeJihHyro 

HaT5I)KKY rrp11coe,Z1.11HeHHOfO K 3aCJIOHKe KaHaTa 11 6bIJI OCTaHOBJieH ,Zl.0 

KOMaH,Zl.bI. BTOpbIM TpaKTopoM C-100 6brn11 copBaHbI rrooqepe,Zl.HO -

CHaY:aJia Bepxmrn, 3aTeM HH)KH5l.SI - o6e 'leKH c llOMOW:hIO rrpHB5I3aHHhIX 

K HHM KaHaTaM. 

3aTeM rrepBbIM TpaKTOpOM llOllblTaJIHCh copBaTb 3aCJIOHKy, HO 6e3-

pe3yJibTaTHO: KaHaT rropBaJIC5I, 3aCJIOHKa OCTaJiaCb Ha q)JlaH:u:e. Ilp11-

'IHHa Hey,Zl.a'IH 3aKJIIO'laJiaCb B TOM, 'ITO cpbIBaTb llbITaJIHCh llO'ITH 110,ZI. 

11p5IMhIM yrJIOM K OCH KOMllOHOBKH 113-3a Toro, 'ITO KaHaT OKa3aJIC5I 

KopoTKHM 11: rrepeMeCTHTh TpaKTop B HY)KHOM HarrpaBJieHHH He rro3BO-
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no .QllfCTAHL-'llfOHHOMY HABE.QEH/1110 nPEBEHTOPHOtlt C60PK/lf HA YCTbE 

«l>OTO 4.9. YcTaHOBKa OCHOBHOfO IIaJlbl\3 

JUIJia IlOBepXHOCTh 3eMJIM (KOTJIOBaH) H BhICOKaH TeMnepaTypa ITO 

nrnei1cpy, r.n:e HaXOAHJICH rrepBhIM TpaKTOp. 

Ill Ta6oM 6bIJIO rrpMHHTO perneHHe 3aCJIOHKY BbITOJIKHYTb B CTpyIO 

Tpy6aMM, rrporrycTHB HX t.Iepe3 KOMIIOHOBKy. 

27 HoH6pH co6paHHYIO H3 Tpy6 HKT-89 MM rrJieTh AJIMHOM 50 M, 

rro.n:as B ycTbe, t.Iepe3 KOHel( cpaKeJibHOH Tpy6hI IIOIIhITaJIHCh rrpoTOJIK

HYTb t.Iepe3 KOMIIOHOBKy, HO Tpy6hI OCTaHOBMJIHCh t.Iepe3 3- 3,5 M OT 

3axo.n:a. IIocJie rrposepKH OKa3aJIOCh, t.J:To rrJI~IIIKa sepxHero rrpeseHTO

pa HaXOAMThCH B 3aKpbITOM IlOJIO:>KeHHM, XOTH rrepe.n: 3aTaJIKHBaHMeM 

HKT rrpeseHTop OTKpbIBaJIH. IIpoH3BeAH eru;e pa3 orrepal(MIO 3aKpbITMH 

M OTKpbITMH rrpeBeHTOpa, orrpe.n:eJIMJIM HerepMeTMt.J:HOCTh B coe.n:MHeHH

HX CThIKOB Tpy6 MacJiorrposo.n:os (cropeJIH yrrJIOTHeHMH). YcTpaHMB 

HeMcrrpaBHOCTh, rrpeBeHTOp OTKpbIJIM. 

Orrepal(HIO BhITaJIKHBaHHH 3acJIOHKM rroBTOpMJIM CHOBa. 3a t.J:ernep

To:i1: IIOIIbITKOH BbITOJIKHYTb 3aCJIOHKY B CTpyIO IlOJI)":IHJIM rrpMTOK 

( CTpyIO) HecpTM M ra3a t.Iepe3 KOMIIOHOBKY - 3Hat.J:MT, 3aCJIOHKH Ha 

cpJiaHl(e HeT. IlJieTb M3 Tpy6 OT YCThH y6paJIM H cpa3y )Ke npMCTYIIHJIM 

K IIO.ZJ:beMy KOMIIOHOBKM AJIH HaBe.n:eHHH ee Ha YCThe CKBa:>KMHhI. 
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4. PA3PA60TKA TEXHffl./ECKffX CPEJlCTB ff OPrAHff3AU"1R PA60T 

no ,QffCTAHLlffOHHOMY HABEllEHfflO nPEBEHTOPHOlil C60PK"1 HA YCTbE 

<l>oTO 4.10. 3am,HTa MaCJIOilpOBOAOB ynpaBJieHHJI npeeeHTOpaMH 
H nt,ll.pOHaTaCKHB3TeJUI KOMilOHOBKH 

5 

PHc. 4.4. CxeMa pacnoJio)KeHHJI fYII H aaru;Hru;eHHhlX 
MaCJionpoBOAOB: 

· I 

1 - nyJI&T, 2 - rpy6onpoeoAbl, 3 - nyJlbr, 4 - ycr&e 
CKB3)KHHbl, 5 - mapHHpbI, 6 - IlJleTb Aff3MeTpOM 245 MM 
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no ,O,ltfCT AHUltfOHHOMY HABE,O,EHJrf/O nPEBEHTOPHOH C60PKltf HA YCTbE 

<Doro 4.11. Ha'!a.n:o no.z.'beMa npeBeHTopuoA c6opKH 

Ilo,n;'beM 6brn ocym;ecrnJieH 3a 16-18 ceKyH,n; 116e3 KaKHX-JI1160 oc

JIO:>KHeHMH. Mom;HOCTH rM,n;pou;MJIHH,n;pa ,n;ocTaTO'IHO 6b1JI0 ,n;JIH rro,n;'be

Ma, corrpoTHBJieHHH cTpy11 He 3aMetiaJIOCh ( cpoTO 4.11, 4.12). CaMa 

KOMIIOHOBKa CTaJia Ha MeCTO 6e3 KOJie6aHHH H HBHbIX rrepeKOCOB. Ho 

Me:>K,n;y cpJiaHu;aMM IIOCTOHHHO MMeJIHCb 60JibIIIMe rrporryCKM cpJIIOH,n;a, 

HeCMOTpH Ha IIOIIbITKH HX ycTpaHeHMH c IIOMOII.J;bIO OCHOBHOrO 

rro,n;'beMHoro rM,n;pou;HJIMH.n;pa, rrepeao,n;H pyKOHTKY ero pacrrpe,n;eJieHHH 

B IIOJIO)KeHHe ~IIO,ll;'beM~, a 3aTeM ~orrycKaH:i-i:e~ Ha He3Ha'!HTeJibHYIO 

BeJIH'IMHY. 

qepe3 3-4 MHttyTbI IIOCJie HaBe,n;eHHH KOMIIOHOBKY rrpOTHBOBbI6po

COBOro o6opy,n;oBaHHH IIOJIO)KHJIH B HCXO,ll;HOe IIOJIO)KeHHe. IlJiaMH OT 

IIOCTyrramnero cpJIIOH,n;a qepe3 KOMIIOHOBKY ycTpaHHTb 3aKpbITHeM Bep

XHero rrpeBeHTOpa He y,n;aJIOCb, IIO-BM,ll;HMOMY OH He 3aKpbIJICH M3-3a 

HapyrneHMH reoMeTpM'IHOCTM B CTbIKax Tpy6 MaCJIOIIpOBO,n;a ero yrrpaB

JieHHH, T.K ropeBrnMe rrporrycKH Ha YCThe IIOCJie HaBe,n;eHHH 6hIJIH Ha

rrpaBJieHbI M B CTOpotty MaCJIOIIpOBO,ll;OB. 

IlJiaMeHeM, M3-3a HarrpaBJieHMH BeTpa c BOCTOKa Ha 3arra,n;, IIOCTO

HHHO 06,n;aBaJIO BCIO KOMIIOHOBKY H qepe3 KOpOTKOe BpeMH IIOHBHJIHCb 

rrpH3HaKM rrporrycKOB H ropeHMH cpJIIOH,n;a BO cpJiaHu;eBbIX coe,n;MHeHH-



90 4. PA3PA60TKA TEXHffl./ECKffX CPEJlCTB "1 OPTAH"13AU"1R PA60T 

no ,QUCT AHU"10HHOMY HABE,QEHfflO nPEBEHTOPHOH C60PKff HA YCTbE 

<Dorn 4.12. BBe~eHHe rrpeBettropttoH: c6opKu B BeprHICaJibttoe rroJIO)KeHHe 



4. PA3PA60TKA TEXH"1'1ECK"1X CPEJJCTB "1 OPTAH"13AU"1R PA60T 91 

no ,/J"1CTAHU"10HHOMY HABE,/JEHMIO nPEBEHTOPHOM C60PK"1 HA YCTbE 

<l>oTO 4.13. fH,llpOHllTaCKHBaTeJib c npeoeuTOpHOH c6opKOH Ha YCTbe CKBa:IKHHbl 

.s:IX KpeCTOBHH. IlOJJ:OMTH K KOMITOHOBKe, 'IT06br 3an;errHTb TpOCOM ee 

ITOJJ:BH)KHYIO 6a3y 11 BbITaII.J;HTb JJ:JUI B03MO)KHOro BbIXOJJ:a HH)l(Hero 

q)Jiattu;a 113 CTpy11 6hrno HeB03MOJKHO. Ilo3TOMY 6bIJro rrp11H.s:ITO pellle

H11e CHap.s:IJJ:aMl1 cpe3aTb CTOHKl16a3bI I1 OTCTpeJI.s:ITb OCHOBHOH ITOJJ:beM

HbIH m.Z1:pon;11JIHHJJ:p. IIepeA OTCTpeJioM rrpo113BeJI11 ¢orncbeMKY ycTbH 

I1 KOMITOHOBKH AJIH cpaBHeHl1H H opHeHTHpo:aKH BIIOCJieJJ:CTBHH. 

EAHHCTBeHHO, 'ITO MO)KHO 6hrno CJJ:eJiaTh, Bepttee, rrorrbrTaTbCH CJJ:e

JiaTb, 3TO BbITaII.J;HTb IIOJIOTHO JKeJie3HOH .ll:Opor11 OT ycTbH, 'IT06br orry

CTHJiaCb 6a3a c KOMIIOHOBKOH. TorJJ:a 6br, B03MO)KHO, HHJKHHH cpJiaHen; 

KOMIIOHOBKH XOTb HeMHOro OTOilleJI 6br OT CTpyH. 

IloJIOTHO BhrTaru;11JI11, HO He rroJIHOCTbIO. Otto cocTO.s:IJIO H3 'leTbrpex 

ceKI.J;HH ITO 10 M Ka)Kt(aH. BbITaII.J;HJIH TOJibKO 30 M. 0JJ:Ha ceKI.J;HH, KOTO

paH 6brna ITO.ll: KOMIIOHOBKOH, OCTaJiaCb Ha ycTbe. 

28 HO.s:I6pH rrp0113BeJIH rrpo6Hbie BbICTpeJibl H3 TaHKa ITO MHilleHH 

AJIH rrpoBepKH rryllIKl1. 3aTeM IlOJJ:rQTOBl1Jil1 IIJIOII.J;aJJ:KY JJ:JIH II03HI.J;l1H 

OTCTpeJia Ha BbIMepeHHOM TO'IHO pacCTOHHHH OT YCTb.s:I H rrpoBeJIH 14 
BbICTpeJIOB, OT6HB r11.Z1:pOI.J;HJIHHJJ:P I1 P.s:I.ll: CTOeK 6a3bI. 0JJ:HaKO KOMIIO-
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no ,QltfCT AHl.lltfOHHOMY HABEJZEHltf/O nPEBEHTOPHOlif C60PKlt1 HA YCTbE 

HOBKa He HaK.JIOIDUiaCb CBo6o.n;HOH '-IaCTblO BHH3 H IlJia.M51 He npeKpa

THJIOCb. Ho cttap5:l.D:hI KOH1IHJIHCh H pa6oTbI 6hIJIH npeKpam:etthI .no Hx 

IIO,l{B03a. 

Ilo3.n;Ho BeqepoM 29 tto516p5:l 6brno 3aMeqeHo 5:lBJiett11:e qacT11:qttoro 

11peKpameHH5:l ropeHH5:l ITJiaMeHH H3 Q:>aKeJibHOH Tpy6hI, 3aTeM CHOBa 

ITJiaM5:l. 

Ha6mo.n;ettH5:l noKa3aJIH, qTo npaBHJihHOH cHcTeMbI B qepe.n;oBaHHH 

ropeHH5:l H ero 11peKpameHH5:l He CJil{ecrnyeT. 11 BpeM5:l npeKpam:emrn 

ropeHH5:l 6bIJIO ttaMHoro MeHbIIIe, qeM BpeM5:l ero HaJilfqH5:l. 

y TpOM 30 H0516p5:l onepaTHBHbIM rpYIIIIaM y.n;aJIOCb B npoMe)l(YTKaX, 

KOr.n:a He 6bIJIO OrH5:l Ha ycThe, KpOMe OCHOBHOH CTpyH, BbI6HTh BHH

TOBbie Q:>HKCaTOpbI, 3aTeM 3aI.J;eIIHTb KaHaTOM IlO,l{BH)l(ttylO 6a3y KOMIIa

HOBKH H 3a .n;Be noilhITKH CBaJIHTh KOMIIOHOBKY Ha 3eMJIIO. IIIapttHp B 

co6paHHOM BH,l{e ynaJI Ha 3eMJIIO p51.l{OM c ycTbeM. Ilo.n;BH)l(HyIO 6a3y, 

KOMITOHOBKY H OCTaTKH )l(eJie3HOH .n:oporH y6paJIH OT YCTb5:l TpaKTopa

MH. ,l{eMOHTHpOBaJIH <DKP H TO)l(e BbITall{HJIH, T.K. OH 6bIJI tteo6xo.n;HM 

,l{JI5:l H3rDTOBJieHH5:l CJie.n:yrom:ero THITa mapHHpHoro rH.n;pottaTaCKHBaTe

JI5:l. IIocJie attaJIH3a pe3yJihTaToB pa6oT no HaBe.n;eHHro npeBeHTOptto:H 

c6opKH, IIITa6 IIpHH5:l1I perneHHe npo.n;OJI)l(HTh pa60Tbl, npHMeHHB 6oJiee 

coBepIIIeHHOH KOHCTPYKUHH rH.n;pottaTaCKHBaTeJih. 

4.4. HaeeAeHMe npeeeHTOPHOM c6opKM 
ycoeepweHCTBOBaHHblM rMAPOHaTaCKMBaTeneM 

(eapMaHT 2) 

4.4. 1. noArOTOBMTenbHble pa60Tbl 

IIocJie OTCTpeJia H pacTaCKHBaHH5:l KOMITOHOBKH H ee 6a3hl IIpOH3-

BeJIH o6cJie,l{OBaHH5:l COCT05:lHH5:l ycTb5:l. 

II pH OCMOTpe Q:>JiaHI.i;a IIpeBeHTOpHOH c6opKH ycTaHOBJieHO, qTQ Ha 

IIOBepXHOCTH co CTOpOHhl, npOTHBOIIOJIO)l(HOH r11:.n:poHaTaCKHBaTeJIIO, 

HMelOTC5:l 5:lBHbie OTneqaTKH, IIOKa3bIBaromHe, qTo Me)l(.n:y Q:>nattu;aMH 

BO BpeM5:l HaBe.n;eHH5:l 11peBeHTOpHOH c6opKH 6hIJI IlOCTOpOHHHH npe.n:

MeT, KOTOphIH He II03BOJIHJIO .n:ocTHrttyTh nonttoro ynJIOTHeHH5:l. Pa

ttee 3aJIHTbIH CBHHUOBblH CaJibHHK 6hIJI pacnJiaBJieH H OTCyTCTBOBaJI 

IIOJIHOCTbIO. 

Ha paccT05:lHHH 10-12 M Ha cesep OT ycTh5:l 6hIJIH o6ttapy)l(eHhI 

ttecKOJihKO KYCKOB 3aCJIOHKH, ycTattOBJietttto:H Ha HH)l(HHli Q:>natteu KOM-
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no JlffCTAH/..lffOHHOMY HABEAEHfflO nPEBEHTOPHOH C60PKff HA YCTbE 

rroHOBKM. Ha HMX 6bIJIH BM.l(HbI cne,Z{bI pa3pyrnemrn cttapMaMH, K TOMY 

)Ke KYCKM HaxO,n;MJIMCb KaK pa.3 B rrpOTHBOIIOJIO)l(HOH CTOpOHe OT II03H

l{HM TaHKa rrpM OTCTpene 6a3bl 28-29 HOH6pH. 3Ha'llT, 3aCJIOHKa He 

rrorrana B cTpyID np11 ee BbITaJIKHBa.IIHH Tpy6aM11 HKT-89 28.11 , a ynana 

BHM3 11 6b1na c.rryqai1:Ho pa3611Ta cttapH,n;aMH. B 3TOT )Ke ,n;eHb 6bIJIO 06-

ttapy)l(eHo 11 pattee rrp11BapeHttoe K HH)l(HeMY cpnattu:y MeTann11qecKoe 

yrrnoTHMTeJibHoe KOJibl{O. Otto oKa3aJIOCb Ha paccTOHHHH 4-5 M Ha 

BOCTOK OT ycTbH B cTopotty orracKHBa.IIHH cropeBrnero IIBO. 3To ro

BOpHT 0 TOM, qTo KOJibl{O He 6blJIO o6JIOMa.IIO npH (Hey,n;aqHOM) HaBe

.n;eHHH H Haxo,n;MJIOCb Ha cpnaHI.{e IIOCTOfillHO, BIIJIOTb .n;o pacTaCKMBa.IIHH 

o6opy.n;OBaHMH IIOCJie OTCTpena. 

BoKpyr ycTbH, oco6eHHo B MecTax HHTeHCHBHoro pacce1rnamrn ro

p.Hqei1: CTpy11, Kor.n;a KOMIIOHOBKa Haxo,n;MJiaCb B BepTHKaJibHOM IIOJIO

)l(eHHM H B CTOpOHy )l(eJie3HOH .n;oporH, Ky,n;a ,ll;JIHTeJibHOe BpeMH IIOCTy

IIaJIO nnaMH qepe3 cpaKeJibHyIO Tpy6y pattee HaBo,n;11Moro IIBO, 6bIJia 

crreKIIIaJICH IIOBepXHOCTb rpyHTa H HaIIOMHHaJia KapTHHy 3aCTbIBIIIeH 

pa.IIee pacnJiaBJieHHOH BYJIKaHH:qeCKoi1: MaccbI. 

Ilocne nony'IeHHH .n;aHHbIX 0 cpaKTM'IeCKOH BbICOTe H3fOTaBJIHBa

eMOH IIOBOpOTHOH IIJiaTcpOpMbI ,ll;JIH KOMIIOHOBKH H caMOH KOMIIOHOB

KH B TpaHCIIOpTHOM IIOJIO)l(eHHM, rrpHCTYIIHJIH K IIO,llfOTOBKe rrpocpH

JIH rpyHTa rro.n; )l(eJie3HYIO .n;opory ( c BOCTOqHOH CTOpOHbI) c IIOMOI.QbIO 

3KCKaBaTopa M 6ynb.n;o3epa, a Ha ycTbe BeJIM yrny6neHMe Bpyqtty10. 

YqlfTbIBaH, qTo BOKpyr ycTbH pa3pyruaTb crreKruyIOcH qacTb rpyttTa 

MO)l(HO TOJibKO c IIOMOI.l{bIO ceKaqa li KYBaJI,l{bI, 3Tli pa6oTbI 3aTpy.n;

HHJIHCb. 

KpoMe Toro, rrpHCTYIIMJIM K c6opKe rrpe.n;oxpaHMTeJibHOH «py6am

KH~ li3 Tpy6 ,l{J.faMeTpOM 245 MM ,ZJ;JIH 3all{MTbI MaCJIOIIpOBO,ll;OB, a TaK)l(e 

K c6opKe caMMX JIHHMH MaCJIOIIpOBO,l{OB ,l{JIMHOH 120 M. B 245 MM Tpy-

6e 6bIJIO yno)l(eHo Bcero TOJibKO 4 JIHHMM MacnorrpoBo.n;oB, a Heo6xo.n;M

MO 6bIJIO MMeTb 3amm11eHHbIX 6 JIHHMH. Ilo3TOMy, ,ll;JIH 3all{MTbI .UBYX 

OCTaBIIIMXCH JIMHMH MaCJIOIIpOBO,l{OB co6panli IIJieTb li3 Tpy6 ,l{J.faMeT

poM 168 MM. MacnorrpoBO,n;bI rrpe.n;Ha3HaqanHCb ,n;JIH no,n;KJI10qeHHH K 

fYIIy BepxHero rrpeBeHTOpa li ,n;Byx rn.n;pOI.{MJilIH,l{pOB ,l{JIH IIO,l{'beMa 

IIBO - ocHOBHoro M BcrroMoraTeJibHoro. BoKpyr KOTJIOBaHa 6ynb.n;o-

3epoM CIIJiaHHpOBaJIH 6oJibIIIHHCTBO rpyHTa, KOTOpbIH C03,l{aBaJI 3KpaH 

,ZJ;JIH npoBeTpHBaHMH. 

Ha ycTbe CKBa)l(MHbI rrpoBo,n;MJIMCb pa6oTbI no no.n;roTOBKe KOJIOHHoro 

cpnaHI.{a K HaBe.n;eHMIO: 1IHCTKe li rrpOBepKH OTBepcTHH rro.n; IIIIIMJibKM KpeII-
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no JlffCT AH/..lffOHHOMY HABEJlEHfflO nPEBEHTOPHOlit C60PKff HA YCTbE 

JieIDIB, BOCCTaHOBJieIDie pe3b6hI B OTBepcnrnxMe)l(J(OJIOHHOrO rrpOCTpaH

CTBa, TIBCTKe IIJIOCKOCTeH H Topu:a q)JiaHu;a OT COJIH H rrpoqee. 

HaneT, oqeHh IIJIOTHhIH H rrpoqHhIH CJIOH coJIH o6pasoBaJIC51 nocJie 

IIOIIa,ZJ;aHH51 COJieHOH BO,l{bl H HCIIapemrn BO,l{bl npH oporueHHH. 

A Ha 3aBo,n:e HM. f .M .IleTpoBcKoro B fypheBe IIIJIH B 3TOT ,n:eHh HC

IIhITaHH51 ycTaHOBKH H ,l{OBO,l{Ka .n:o Ha,n:e:>KHOH pa60Tocrroco6HOCTH. 

IIocJie p51,n:a U:HKJIOB no,n:neMa H orrycKattH51 IIBO Ha ycTbe-HMHTaTope 

(Ha 3aBO,n:e 6hIJI cneUHaJibHO CMOHTHpOBaH CTeH,n:) rrpOH3BeJIH onpec

COBKY Bo3,n:yxoM Ha repMeTlfqHOCTh coe,n:11H5IIOI11HXC5I rrpH HaBe,n:eHHH 

q)JiattUeB-6asoBoro H KOMIIOHOBKH. UeJih rrpoBepKH 3aKJI10qanacb B TOM, 

qT06hI orrpe,n:eJIHTh, rrpH KaKOM ,n:aBJieHHH B03,n:yxa l1051B51TC51 rrporryc

KH Me:>K,n:y 3THMH qrnattuaMH 6e3 HX KperrJieHH51 IIIIIHJihKaMH, T.e. TOJib

KO rrpH co6cTBeHHOM Bece KOMIIOHOBKH. IlpH ,l{aBJieHHH B 12 aTM. Ha

qaJIHCb rrporrycKH. 

y CTattOBKa 6hrna ,n:eMOHTHpOBaHa co CTeH,n:a H OTnpaBJieHa H3 f y

pbeBa Ha CKBa:>KHtty N~37 -TeHrn3 ( cpoTO 4.14). 
Ha ycThe CKBa:>KHHhI rrpoJIO:>KHJIH yrny6JieHHe rpyHTa Bpyqtty10 c 

3aIIa,ZJ;HOH CTOpOHbI B CB51311 c H3MeHeHHeM HarrpaBJieHH51 BeTpa, a Ha 

<l>oTO 4.14. 06m;Hii BH,ll; ycraHOBKH 
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no ,QltfCTAHUltfOHHOMY HABE,QEH/lllO nPEBEHTOPHOfr C60PKltf HA YCTbE 

Texm1qecKOH ITJIO.W:a)J,Ke ITO)J,I'OTOBKH 06opy)J,OBaHH.SI npHCTYITHJIH K 

H3rOTOBJieHHIO cTeH)J,a-HMHTaTopa ycTh.SI CKBaJKHHhI. TaK KaK e.w:e Ha 

3aBO)J,e )],JI.SI Bpa.w;eHH.SI BaJia npHBO)J,a qepB.SI'IHOH napbl ycTpoikTBa H3-

MeHeHH.SI 3a30pa Me)l(ey HaBO,ZJ;HMbIMH qwaHI(aMH np11MeHHJil1 rn.n;po

,ZJ;BHraTeJib, KOTOpbIR Hy)l(HO 6bIJIO o6B.SI3aTb )J,OITOJimITeJibHO e.w:e ,n;By

M.SI Jll1Hl1.SIMH MaCJIOnpOBO,ZJ;OB, npHCTYITHJIH K c6opKe e.w:e O,ZJ;HOH 113 

Tpy6 ,n;HaMeTpoM 245 MM ,n;JI.SI HX npe)J,oxpaHeHH.SI. Bcero )],JI.SI ynpaBJie

HH.SI BCeMH ITOTOpe6HTeJI.SIMl1 Ha YCThe npM HaBe,n;eHMM Heo6xo,n;MMO 

6bIJIO 8 JIHHMH MaCJIOilpOBO)J,OB. Ilo3TOMy, 6bIJIO perneHO IlO)J,I'OTOBHTb 

)],Be ITJieTM )J,HaMeTpOM 245 MM Tpy6, B KOTOpbIX 6hIJIO no 4 JIMHMM MaC

JIOilpOBO,ZJ;OB B KaJK)J,OM. 

IIocJie )J,eMOHTaJKa npe)J,oxpattHTeJibHOH perneTKM c ycTb.SI M onpe

,n;eJieHM.SI HanpaBJieHM.SI OCH 6y.n;y.w;e:i1: )l(eJie3HOH .n;oporM, ITOCJie,ZJ;HIOIO 

rro.zna.w;HJIM Ha MCXO,ZJ;ttyIO IT03MIIMIO. 

06pa6oTaJIH COJI.SIHOH KMCJIOTOH BMeCTO 3aJIMBKM CBMHIIOBOro caJibIDl

Ka M pacTOITMJil1 CBMHe11. CaJibHHK 6brn 3aJIMT. IlpM 3TOM 6b1JI0 o6Hapy)l(e

HO, 'ITO pe3b6a, coe.n;MH.SIIO.W:a.SI KOJIOHHbIB qwatte11 c o6ca,n:HOH 0324 MM, 

HapyrneHa. HapyrneHa Ha CTOJihKO, 'ITO no 6brnrue:i1: pe3b6e 6b1Jll1 3a30pbI 

OT 1,5 .n;o 3 MM. TaKMM o6pa30M, KOJIOHHbIB ¢Jiatte11 )J,ep)l(aJIC.SI Ha KOJIOH

He TOJibKO 3a C'IeT ee Beca, T. e. HaT.SI)l(KM, nepe,n;aBaeMOH .KJIMHb.SIMM. 

qT06hI )J,OITOJIHMTeJibHO yKpenMTb ¢JiaHe11 M JIMKBM,n;MpOBaTb onac

HOCTb B03MO)l(HbIX nponyCKOB ci>JIIOM)J,a qepe3 HapyrneHttyIO pe3h6y rrpM 

HaBe)J,eHMM IIBO, 6h1JI0 rrpMH.SITO perneHMe Me)l()J,y HM)l(HMM Top110M 

KOJIOHHOro ¢JiaH11a M BepXHMM TOPIIOM MY¢Thl o6ca,n:HOH KOJIOHHbl 324 
MM ycTaHOBMTh M rrp1rnapMTh pa3neMHhIH 6aH,n;aJK. EaH,n;aJK 6bIJI M3ro

TOBJieH no cne11MaJibHO rro.n;rOTOBJieHHOMY rna6JioHy. 

IIocJie no)J,roTOBKM 3JieKTpocTaHIIMM M cBapO'IHOro TpaHc¢opMaTO

pa K pa6oTe B ycJIOBM.SIX BbICOKOH TeMnepaTypbI, 6aH)J,aJK npMBapMJIM Ha 

ycTbe CKBaJKMHbl. 

Ho ycTaHOBKOH 6aH)J,aJKa He MCKJIIO'IaJiacb B03MO)l(HOCTh nepe,n;a'IM 

,n;aBJieHM.SI, B03MO)l(HOro pa3pyrnMTb 11eJIOCTHOCTb o6ca.n;HOH KOJIOHHbl 

(324 MM) npH O,ZJ;HOM M3 npe,n;JiaraeMbIX BapMattTOB JIMKBM,ZJ;a1IMM OTKpbI

TOro ¢oHTaHa npM 3a,ZJ;aBKe «B JI06~. Il03TOMY 6hIJIO npHH.SITO perneHMe 

3aJIMTb 11eMeHTHbIR paCTBOp B Me)l(KOJIOHHOe npocTpaHCTBO Me)l()J,y 

o6ca,n;HbIMM KOJIOHHaMM 324 M 245 MM )J,0 BbIXO,n;a ero qepe3 Bepx KOJIOH

HOro ¢JiaH11a. 

Jia6opaTOpHbie MCnbITaHM.SI TaMnOHa)l(HOfO paCTBOpa npOBO)J,MJIMCb 

rrpM TeMnepaType 90°C, T. e. npM ycTheBoli TeMnepaType o6ca,n;Ho:i1: 
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no ,llHCT AHl..lffOHHOMY HABE,llEHHIO nPEBEHTOPHOlit C60PKH HA YCTbE 

KOJIOHHhI. BpeWI 3anycTemuurn 6brno onpeAeJieHo c yqeTOM npHrOTOB

Jiemrn 2 M 3 :QeMeHTHoro pacTBopa c 3aKa':IKOH ero B 6yHKep arperaTa 

UA-320M 11 TpattcITopTHpOBKoii ero ITO HarneTaTeJihHOH JI11H1111 AJil1HOH 

100-11 OM K ycThIO CKBa_)J(l1HhI. TaMITOHa_)J(HhIH pacrnop 6brn ITOAo6patt 

113 ITOPTJiaH):l,:QeMeHTa A.JUI ~rop.wrnx~ CKBa_)KHH, 3aTBOpeHHOro Ha ITJia

CTOBOH BOAe co CKBa_)J(11HbI 13-Kapacop, c A06aBKOH 0,05% K :QeMeHTY 

peareHTa 3aMe):l.ill1TeJIH - ):l,eKCTp11Ha. 

BhlcoKM TeMITepaTypa ITO'IBhI 11 B03Ayxa He IT03BOJIHJia ITpOBOA11Th 

3aKa':IKY :QeMeHTHOro pacrnopa ITO HarHeTaTeJibHOH Jil1Hl111 Tpy6 BO 

l136e)K<lHl1e ero ITpe)l():l.eBpeMeHHOro CXBaTbIBaHIUI. Il03TOMY HaCOCHO

KOMITpeccopHbie Tpy6hI A11aMeTpOM 73 MM AJIH 3aKa'IKl1 :QeMeHTHOro 

pacrnopa 6bIJil1 ITPOJIO)l(eHhl B 140 MM 6yp11JibHhlX Tpy6ax, ITO KOTOpbIM 

npoKatI11Ba.n:acb BOAa AJIH OXJia_)K):J.eH11H HKT. 

).{JUI ITp11rOTOBJieHl1H TaMITOHa_)J(HQro paCTBOpa 6hIJil111CilOJib30Ba

Hbl 0):1.Ha :QeMeHTHO-CMeC11TeJibH<Ul MaurnHa (CMH-20) c 8 T ITOpTJiaH

,n::QeMeHTa AJIH ~ropH':ll1X~ CKBa_)J(l1H 11 ):I.Ba :QeMeHT11pOBO':IHhIX arperaTa 

UA-320M A.JUI 3aTBopeHMH :QeMeHTa 113aKatIK11 TaMITOHa_)J(HOro pacrno

pa. BoAa A.JUI OXJia_)K):J.eHHH HarneTaTeJihHOH JI11H1111 3aKa':ll1Ba.n:acb 113 BO

.UHHOro aM6apa ABYMH arperaTaM11 UA-400 (p11c. 4.5). 

IlocJie IlO):l.TaCKl1BaHl1H HarHeTaTeJibHOH Jll1Hl111 K ycTbIO CKBa_)J(l1Hbl 

11 o6BH3Kl1 ee BOpOHKOH 11 TaMilOHa_)J(HOH TeXHJ'IKOH OHa onpeCCOBbIBa

JiaCb Ha 70 MIIa. OxJia_)K.l(eH11e HarneTaTeJibHOH JI11H1111 ITpOBOA11JIOCh 

Cpa3y IlOCJie ee o6BH3Kl1 c :QeMeHT11pOBO'IHbIMl1 arperaTaMl1 UA-400 Ha 

BO.l(HHOM aM6ape. 

Ilp11rOTOBl1B 20 M3 TaMITQHa_)J(HOro pacrnopa IlJIOTHOCTbIO 1,95 r/ 

cM3, ero 3aKa':la.n:11 np11 AaBJiemm 2,0- 3,0 MIIa arperaTOM UA-320M B 

Me)l(Tpy6Hoe npocTpaHCTBO. Ilp11 3TOM, IlO):l.'heMa TaMITOHa_)J(HOrO pa

CTBopa AO ycThH He rroJiyqeHo. HarneTaTeJihHaH JIHHHH 6hrna oTTpaHc

rropTnpoBaHa OT ycThH 11 npOMbITa arperaTOM. 

qepe3 cyTKH orrepa:Q11H ITO :QeMeHTHpOBaHHIO 6bIJia IlOBTOpeHa c 

IlO):l.'heMOM TaMilOHa_)J(HOro pacrnopa Ha ycTbe B Me)l(Tpy6HOM ITpOCTpaH

CTBe IlOCJie 3aKa'IKH 0,8 M 3 paCTBOpa. 

Bo3HHKJIO orraceH11e, ':ITO :QeMeHTHhIH pacTBop He 3aAep)l(11BaJICH co 

CTOpOHbl 3aKa':IKH H3-3a CKOpOCTH ITO):l.a'IH. Ilo::nOMY peIIIl1Jil1 3aKa'!aTb 

He60JibIIIOe KOJIH'IeCTBO :QeMeHTa He :QeMeHT11pOBO':IHbIM arperaTOM, a 

BPJ"IHYIO crre:QHaJihHhIM ycTpoM:cTBOM. IloKa IIIJIO 113roTOBJieHne 3Toro 

Hacoca, rrp11CTJill1JIH K MOHTa)l(Y <D KP Ha ycTbe CKBa_)J(HHhI, K noAroTOB

Ke KOMITOHOBKe H CTaH:QHH rH):l.paBJIH'IeCKOro yrrpaBJieHHH. 
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no ,QffCTAHUffOHHOMY HABE,QEHll1/0 nPEBEHTOPHOH C60PKll1 HA YCTbE 

9 

Puc. 4.5. CxeMa o6BH3KH TaMDOHaxmoii TeXHHKH npu ueMeHTHposaHHH Mexcrpy6Horo 
npOCTPaHCTBa: 

1 - YCTbe CKBalKHH; 2 - 3~BHlKKa; 3 - HameTaTeJibHaJI JIHHHJI, 
4-I(A-320M; 5- CMH-20; 6- I(A-320M; 7 -I(A-400; 8-I(A-400; 

9 - so,naHoii aM6ap 
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no P,ltfCT AHUltfOHHOMY HABEP,EHltflO n PEBEHTOPHOM C60PKlt1 HA YCTbE 

Onepau::ino rrpo1<aqK11 u:eMeHTHoro pacrnopa Ha ycThe nosTopmrn, 
HO He cneu:. HacocoM, a CHOBa c noMOII(hIO UA npH 3TOM npe.zcycMaTpH
sa.n:acb H TaKa.5! HeMaJIOB(l)l(Ha.5! u:eJib, KaK onpeCCOBKa CaJibHHKa. IlpH 
npoKaqKe ,n:asJieH11e no,n:HHMaJIOCb ,n:o 8,9 MIIa. Onepau:1110 npoKaqK11 
noBTOpHJIH 6 pa3, npH CaMOM MaJIOH CKOpocni: no.n:aq11. IlpOBeJIH HCnbI
TaHHe H onpecCOBKY r11.u.poHaTaCKHBaTeJIH H npeBeHTOpHOH c6opKH Ha 
CTeH,ll.e-HMHTa Tope. 

3aKOffqHJIH no,n:roTOBKY KOMnOHOBKH ( H30JIHpOBaHH:e OT neperpe
sa, CTpOnOBKa, npHBapKa KOJibU:a K HH:>I<HeMY q)JlaHU:Y H ,up.), MOHTCDK 
<DKP 11 H11:>1rnero nonymapHHpa yCTpoH:crna Hase,n:eHHH IIBO; npo113-
seJIH nposepKy pe3b6 Me)l(KOJIOHHOro npocTpaHCTBa Ha KOJIOHHOM 
q)JlaHu:e. Ha ycThe no.n:a.n:11 noJIOTHO )J(eJie3HOH .n:opor11 H npoH3BeJIH 
BbipaBHHBaHHe no KOJIOHHOMY <i>Jiattu:Y H opHeHTHpOBaHHe no OTHOIIIe
HHIO ,l{JIHHHOH OCH )l(/,ll.. Me)KKOJIOHHOe npocTpaHCTBO ~o6ca,n:Hbie KO
JIOHHhl 324-245 MM~ 06opy,ll.OBaJIH KpaHaMH BbICOKOro .u.asJieHHH H Ma
HOMeTpaMH. ,ll.JIH 3aTaCKHBaHH51 KOMnOHOBKH Ha ycTbe CKBCDKHHbl 6hIJI 
ycTaHOBJieH poJIHK, qepe3 KOTOpbIH nponyCTHJIH KaHaT 024 MM. 

23 ,n:eKa6p51 npo,n:OJI)l(HJIH no,n:roTOBHTeJibHbie pa6oTbI K HaBe,n:eHHIO: 
no.n: HH)l(Hee KpenJieHHe OCHOBHOro no,n:'beMHoro rH,n:pOU:HJIHH,n:pa ycTa
HOBHJIH (Ha o6e CTOpOHbl) T-o6pa3Hbie no,n:CTaBKH, a B 3a30pbl Me)l(,n:y 
nJIHTaMH H no,n:cTaBKaMH 3a611JIH MeTaJIJI11qecK11e npOKJia,l{KH; npo113-
BeJIH csapoqHhie pa6oThI no KpenJieHHIO 3JieMeHTOB ynopa npH Hase
,n:eHHH (nocJie no,n:roTOBKH 3JieKTpocTaHU:HH 11 csapoqttoro TpaHc¢op
Marnpa); paccTaBHJIH Heo6xo,n:11MyIO TeXHHKY 11,n:p. 

4.4.2. HaeeAeH11te npeeeHTopHoM 
c6opK11t (Bap11taHT II) 

Ilo paHee Bbipa6oTaHHOH TeXHOJIOrHH npmrnBeJIH nonhITKY no,n:a
':IH KOMnOHOBKH K YCTblO. lfa-3a neperpy3oK CJIOMaJICH naJieu: pOJIH
Ka, ycTaHOBJieHHoro Ha ycTbe ,n:JIH 3aTaCKHBaHHH KOMITOHOBKH. CMe
HHB poJIHK, nosTopHJIH nonbITKY no.n;aTb KOMnOHOBKY K ycThIO. Ha 
3TOT pa3 nopsaJIC51 KaHaT. BhrnCHHJIOCh, qTo see neperpy3KH 6brnH 
BhI3BaHhI 3aKJIHHKOM KOJiec Ha peJibcax. KoMnOHOBKY y6pa.n:11 B 6e30-
nacHoe MeCTO, CHHJIH KOJieca l1 OTnpaBHJIH HX Ha pacTOqKy B Mex. 
MaCTepcKyIO. 

24 ,n:eKa6pH CTOHJI rycTOH TyMaH. B pa6oqei1: 30He 113-3a OTCYTCTBHH 
seTpa so3pocJia TeMnepaTypa so3.n;yxa .n:o 180-190°C, noqBhI 380-
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no ,QHCTAHUHOHHOMY HABE,QEHHIO n PEBEHTOPHOM C60PKH HA YCTbE 

400°C. He eMOTp51 Ha BbICOKyro TeMneparypy pernMJIM no,n:HMMaTb npe
BeHTOpttyIO c6opKy. 3aTaIIU1JIM nr.n;poHaTaeKMBaTeJib e npeBeHTOpHOM 
c6opKo:i1: K yeThIO M coe.n;11HMJIM e BepxHMM 11 HM)KHMM rnapH11paMM. K 
17:45 qaeaM Bee 6brno roTOBO K no.n;neMY rn.n:poHaTaeKMBaTeJI51. OeTa
BaJIOeh eoe,n:MHl1Tb n51Tb MaCJI51HbIX Tpy6oK ,Zl;JI11HOM no 10 MOT 9" 11 6" 
KOJIJieKTopoB .n:o rM.n;poHaTaeKMBaTeJI51. Tpy6K11 eoe,n:MHMTb He y,n:aJioeb 
M3-3a BbieOKOM TeMnepaTypbl B03,n:yxa M nol.JBbl neperpeBaJIOeb M 3aro
paJIOeb MaeJIO, He ,n:aBa51 cpOHTaHIIlMKaM eoe,n:MHMTb Tpy6KH. 06eTaHOB
Ka Ha pa6oqe:i1: nJIOIIla.n:Ke ellle 6oJibllle oeJIO)KHMJiaeb, TaK KaK Hal.JaJie51 
3ana,n;HbIM BeTep. 

TenJiooTpa)KaTeJibHbie KOeTIOMbI nptt TaKo:H TeMnepaType rop51T. 
Pa6oThI no MOHTa)KY MaeJionpoBo,n:oB npeKpaTMJIM. B Tel.Jemie 30 
MMHYT OTcoe.n;11HMJI11eb OT yeTb51, 11, no )KeJie3HOM .n:opore BhIBe3JIM r11.n:
poHaTaeK11BaTeJib e npeBeHTOpHo:H e6opKo:i1: Ha ttexo,n:nb1e n0311UM11. Ha
JIM'iMe MOIIIHOM TenJio3alllMTbI o6eenel.JMJIO xopornee eoeT051HMe npe
BeHTOpHo:H e6opK11 BO BpeM51 HaXO)K,Zl;eHlrn ee Ha yeTbe. 

25 ,n:eKa6p51 Ha MOHTa)KHOM nJIOIIla,Zl;Ke npOM3BeJil1 oeMOTp M peBl13MIO 
Beex yJioB rtt.n;poHaTaeK11BaTeJI5I M npeBeHTOpHo:H e6opKM. qaeTM'-IHO 
3aMeHMJIM TenJIOByIO 3alllMTY Ha npeBeHTOpHOM e6opKe, npoBepMJIM yn
JIOTHH:TeJibHOe KOJibUO. 3aHOBO orrpeeeoBaJil1 rrpeBeHTOpHyIO c6opKy 
11 3a,Zl;BM)KKl1 KpeeTOBl1H. 3aMeHMJIM KOHel.JHbie Tpy6KM MaeJI51HOM Ha
rHeTaTeJibHOM JIMHMM Ha HOBbie. lfaroTOBl1JIM TYHHeJibHbie rrepexo,n:bI 
113 Jil1eTOBOfO aJIIOMMHl151 M ae6eeTa, a TaK)Ke TepMOKpbIIllKM ,Zl;Jl51 MOH
Ta)Ka Tpy6oK MaeJI51HOM JIMHMM B 30He BbieOKMX TeMrrepaTyp. TeM
rrepaTypa B pa:HoHe pa6oT oKoJio yeTb51 6brna: B03.n;yxa - 190°C, 
rro'-IBbI - 415°C. TerrJIOBa51 pa.n;ttau1151 6oJiee 28 KMJIOBaTT Ha 1 M2. 

Paenpe,n:eJieHMe TeMrrepaTypbI BOKpyr yeTb51 rroKa3aHo B Ta6Jim1e 
2.1, 2.2.65. . 

K KOHUY .n;H51 Bee o6opy.n;oBaHMe, rryJihT yrrpaBJieHM51, 9" M 6" KOJI
JieKTOpbI e MaeJI51HblMl1 HarHeTaTeJibHbIMl1 JIMHM51MM 6bIJIM BbIBe,n:eHbI 
Ha MeXO,Zl;Hbie 1103MUM11. 

27 .n;eKa6p51 B0rrpeKl1 rrporH03aM HarrpaBJieHM51 BeTpa M3MeHl1JIOeb 
e 3arra,n:Horo Ha IOfO-BOeTOl.JHOe. Ilo3TOMY IIITa6 pernMJI HeMe,n:JieHHO 
rrpoBeeTM orrepaumo no HaBe,n:eH1110 Ha yeThe rrpeBeHTOpHo:H e6opKM c 
BOeTOl.JHOM eTOpOHbI. 

B Tel.JeHMe 4-x qaeoB oeyllleeTBJI51JIM .n:oeTaBKY Ha yeTbe 11 MOHTa)K 
rM,n:poHaTaeKMBaTeJI51 e rrpeBeHTOpHOM e6opKOM, rro.n:eoe,n:MHMJIM MaeJIO
rrpOBO,Zl;bI, rrpMBeJil1 B pa6oqee ITOJIO)KeH11e Bee eTpaxOBOl.JHbie KaHaTbI 



100 4. PA3PA60TKA TEXHH'IECKHX CPEJICTB ff OPrAHH3AUHR PA60T 

no ,QHqAHLlHOHHOMY HABE,QEHHIO nPEBEHTOPHOH C60PKH HA YCTbE 

H .R:KOpHbie uerrn:, OTKpbIJIH ITJiaIIIKH BepXHero rrpeBeHTOpa H rrpOH3Be

JIH no,n:'heM rrpoTHBOBhI6pocoBoro o6opy,n:oBaHHH Ha ycThe rop.s:i:me:H 

cpOHTaHHpyiome:H CKBCUKHHbl. 

L{o6HTbC51 IlOJIHOro yrrJIOTHeHH.R: Me)K,n:y KOJIOHHbIM cpJiaHu;eM H 

rrpeBeHTOpHo:H c6opKH He y,n:anocb. Ha6JIIo,n:aJIHch CHJihHhle rrporrycKH, 

ropeHHe rrpo.n:yKD;HH c rrpOTHBOilOJIO)KHOH CTOpOHbl OT rnapHHpa rn.n:

poHaTaCKHBaTeJI.R: H CJieBa. 

C u;eJihIO coxpatteHH.R: o6opy,n:oBattHH rrpeBeHTOpttyro c6opey H m.n:
poHaTaCKHBaTeJih ,n:eMOHTHpOBaJIH H BhlBeJIH OT ycTb.R: (rrpeBeHTOpHa.R: 

c6opKa CTOHJia Ha ycTbe B BepTHKaJibHOM IlOJIO)l(eHHH 4 MHttyTbI). 

OcMOTP o6opy,n:oBattHH rroKasaJI, qrn rrpeBeHTOpHa.R: c6opKa coxpa

HHJiacb 6Jiaro,n:apH HaJIH:qHIO TefIJIOH30JIH1J;HH, a YfIJIOTHHTeJibHOe KOJib

u;o H3 Hep)l(aBerome:H CTaJIH He HapyIIIHJIOCb. 

IlocJie TmaTeJibHoro 11 BcecrnpoHHero attaJIH3a pa6oThI MexattH3MOB 

rrpH HaBe,n:eHHH rrpeBeHTOpHOH c6opKH Ha ycTbe CKBCUKHHbl IIITa6 rrpH

rneJI K BbIBO.n:y, qTo .n:o6HTbC51 IlOJIHOro yITJIOTHeHH.R: cpJiaHu;eB npH yc

TaHOBKe KOMTiaHOKBH npH TIOMOmH npHMeHHeMoro rH,n:poHaTaCKH

BaTeJI.R: npaKTH:qeCKH HeB03MO)KH0, qTo B CBOIO oqepe,n:b ,n:eJiaeT 

HeB03MO)l(HbIM BbITIOJIHeHHe pa6oT H3-3a CHJibHbIX nporrycKOB H rope

HHH IlpO.n:yKIJ;HH CKBCUKHH. 

IloJiyqeHbIH onbIT no3BOJIHeT BHeCTH KOHCTPYKTHBHbie .n:onoJIHe

HHH B Cyn\ecTBy10my10 KOHCTPYKUHIO rH,n:poHaTaCKHBaTeJI.s:i: H rrpoBec

TH MO,n:epHH3aD;HIO ero Ha MeCTe, HCTIOJib3YH no.n:pyqHbie MaTepHaJibl. 

llha6 pern11JI: 

+ 11crroJib3YH HaKonJieHHbie onhIT, a TaK)Ke xoporno no,n:o6paHHhlH 

BblCOKOKBaJIHcpHu;HpoBaHHbIH KOJIJieKTHB cpOHTaHmHKOB, .n:pyrHX 

cJiy)K6 H rop.s:i:qee )KeJiaHHe 3arnyrn11Th cpoHTaH - npo,n:oJI)KHTb pa6oThI 

Ha CKB.37-TeHrn3 6e3 nepepbrna. 

+ B cooTBeTCTBHH c npe,n:JIO)KeHHHMH, BHeceHHhIMH IIITa6oM, MO

.n:epHH3HpoBaTb cnoco6 ycTaHOBKH npeBeHTOpHOH c6opKH Ha ycTbe, 

AJIH qero npHMeHHTb ,n:Ba AOTIOJIHHTeJibHbIX r11,n:pou;HJIHHApa, CMOH

THpoBaHHbIX Ha npeBeHTOpHOH c6opKe, ,n:JI.s:i: co3,n:aHHH ycHJIHH 

C)KaTHH Me)K,n:y co6o:H KOJIOHHOro cpJiaHu;a H cpJiaHu;a npeBeHTOpHOH 

c6opKH. 

+ l1cnb1TaTh HOBYIO cHcTeMy c npHMeHeHHeM ,n:Byx ,n:onoJIHHTeJib

HhlX rn.n:pOD;HJIHH,n:pOB, ycTaHOBHB npeBeHTOpHyio c6opKy Ha cneu;HaJib

HOM CTeH,n:e, HMHTHpy10meM ycThe cpOHTaHHpyrome:H CKBa)KHHbl. 
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B Teqem1e 28-30 ,n:eKa6p.H H3fOTOBHJIH cnel(Ha.JihHhie xoMyThI ,n:JI.H 

MOHTIDI<a npmKHMHbIX rH,n:pOl(HJIHH,l(pOB, CMOHTMpOBaHbI Ha ycTaHOB

JieHHOH Ha CTeH,n:e KOMilOHOBKe, npOH3Be,n:eHO H30JIMpOBaHHe scex fH,l(

pOl(HJIHH,n:pOB H KOMITOHOBKH. IlocJie,l(H51516brJia3ail(Hll(eHa cnel(Ha.Jlb

HOH o6oJioqKoH H3 CTa.JIH TOJIIl(HHOH 2 MM ( CTa.JlbHbIM KO)KyxOM IlOBepx 

ac6ecTa H JIHCTOBOfO ,n:IOpa.JIIOMMHH.H). 

Ha <D KP 6brnH npHBapeHhI HH)KHHe ynopbr ,n:JI51 npH)KHMHhIX rn.n;

POUHJIHH.n;pos. ).J:JIH yrrpaBJieHHH ,n:aHHhIMH rH,n:pOl(HJIHH,n:paMH 6hrna 

IIO,l(fOTOBJieHa ,l(OilOJIHHTeJibHa.H npe.n:oxpaHHTeJibHa.H JIHHM51 H3 o6ca.n:

HbIX Tpy6 0168 MM, B KOTopyro 6brJIH npOIIyll(eHbl H 3arepMeTH3Hpo

BaHbI .n:se JIHHHH MacJionposo,n:oB. 

IlocJie MOHTIDI<a scero o6opy,n:osaHHH H npoBepKH ero pa60TOcno

co6HocTH Ha CTeH,n:e-HMHTaTope H YCTb.H (¢oTO 4 .15), KOMIIOHOBKa 

6hIJia ,n:eMOHTHpOBaHa H OTnpaBJieHa Ha HCXO,l(HYIO Il03Hl(HIO rrepe.n: 

HaBe,n:eHHeM. <D KP rrocne ,n:eMOHTIDKa 6hrn CMOHTHpoBaH Ha ycThe CKBa

)KHHhI, 6y Jlb,l(03epaMH IlO,l(fOTOBHJIH .n:opory JIHHHH MaCJIOilpOBO,l(OB K 

MOCTY ycTaHOBKH. 

0Tl(eHTpHpoBa.JIH no,n:'be3,n:Hhre rryTH, ycTaHOBH.IIH MeTa.JIJIM:qeCKHe 

IlO,l(CTaBKH no.n: KpOHIIITeHHbI <DKP, 3aMeHHJIH Ha ycTbe KaHaT H 3aTeM 

no )KeJie3HOH .n:opore IIO,l(a.JIH K CKBIDKHHe rH,n:pOHaTaCKHBaTeJib c rrpe

BeHTOpHOH c6opKOH H CHCTeMOH rn.n:pol(HJIHH,l(pOB. 

IIocJie coe,n:HHeHHH c BepxHHM H HH)KHHM IIIapHHpaMH, a TaK)Ke c 

rrpaBbIM H JieBhIM rrpoyIIIHHaMH <D KP rn.n:pol(HJIHH,n:pOB, rrpHcTynHJIH 

K IlO,l('heMy npeBeHTOpHOH c6opKH. (pHC. 4.6, 4.6a). 

B 17:48 qacoB rrpeseHTOpHyIO c6opKy rio,n:H.HJIH. C noMOil(hIO ,n:Byx 

rn.n:pol(HJIHH,l(pOB, 3aKpenJieHHbIX Ha npeBeHTOpHOH c6opKe H <DKP, 
y,n:a.JIOCb C)KaTb Me)K.n:y co6oi1: KOJIOHHhlH ¢JiaHel( H HH)KHHH ¢JiaHel( 

rrpeseHTOpHOH c6opKH npH ,n:aBJieHHH B rn.n:pocHcTeMe 20,0 MIIa), a 

3aTeM 3aKpenHTb HX ,n:eB.HTbIO KOpOTKHMH IIIIlHJibKaMH (¢oTO 4.16). 

TaKHM o6pa3oM, caMoornep)KeHHhIH Tpy.n: ¢oHTaHil(HKOB ,n:Byx MH

HHCTepcrn a TaK)Ke .n:pymx cJiy)l(6 31 ,n:e1<a6p.H B KaHyH HoBoro 1986 

ro.n:a yBeffqa.JIC.H 6oJibIIIHM ycnexoM. 

BnepBbre B npaKTHKe JIHKBH,n:al(HH ¢ottTaHoB c 6oJihIIIHM co.n:ep)Ka

HHeM ceposo.n:opo.n:a B HaIIIeH cTpaHe 6wna pa3pa60TaHa H npHMeHeHa 
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no ,QltfCT AHUltfOHHOMY HABE,QEHltflO nPEBEHTOPHOlit C60PKlt1 HA YCTbE 

«l>oTO 4.15. HCIIbIT3HHe Ha,!l;e)l(HOCTH l'H,Z\pOCHCTeMbl KOMilOHOBKH 

npH pa6oTe Ha cTeime-HMHTaTope 



- OOOO+IOOOO 

PHc. 4.6. CxeMa npolj>HJUI :>KeneaHoii AOporn H paaMeru;eHHH KOMITOHOBKH ITBO nepeA HaBeAeHHeM Ha ycr&e: 

1 - IlOJIYlll3pHHp IlOA'beMHblX rHApo-u; 2 - rHAPOU.HJIHffAPbl C:>K3THH; 3 - fHAPOU.HJIHHAPbl IlOA'beMa; 4 - KOMilOHOBKa 

ITBO lj>HpM&I •KaMepoH•; 5- fHAPOU.HJIHHAP nOA'heMa (npoMe:>KyToqHoro); 6- nepeABH:>KHOe ocHouaHHe 

KOMilOHOBKH; 7-Tpoc; 8 - ynopHblH KpOHlllTeHH rHAPOU.HJIHHApa IlOA'beMa; 9 - peJibCbl Tpy6Hb1e; 10 ynopHblH 

KpOHWTeHH rHAPOU.HJIHffApOB C:>K3THH 

IlpHMeqaHHH: 
A - IIOCJie IIO,!\TaCKHBamrn KOMITOHOBKH r11,npOUHJIHH,!\pbl onycKaIOTCH 

.no OCH ynopHbIX KpOHIIIT.eHHOB (10); 
B - -/ /-(3) no,nHHMaeTrn .no oc11 noJiyII1aptt11pa (1); 
c - COOCHOCTb KpOHIIITei1Ha (10) 11 rn.npOU.HJIHH.l\pOB (2) ,!\OCTHraeTrn Bbl.l\BHJKeHHeM IIITOKOB. 
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104 4. PA3PA60TKA TEXHffl.IECKHX CPEJJCTB ff OPTAHH3AW1R PA60T 

no .QHCT AHl.lHOHHOMY HABE.QEHH/O nPEBEHTOPHOH C60PKH HA YCTbE 

1216JO 

Puc. 4.6a. B~ ycr&s CKBalKHHbl nepe,!1, uase,ll,eHHeM npeseuropuoii c6opKH: 
1 - KOJIOHHbdi <})JlaHel(; 2 - JlOJiymapHHp llO,ll,'beMHoro ycrpoiicrna; 3 - BHHTOBble 
<}>HKcaTOpbl llOJiymapHHpa; 4 - cerMeHTbl noJiymapHHpa; 5 - CTSX<Hble WIIHJlbKH; 

6 - onopuas llJIHTa rHAPOUHJIH~pa DO,ll,'beMa; 7 - ynopH&Iii KpoHIDTeiiH 
flt,ll,pol(HJl~pa no,ll,'beMa; 8 - Pa3'beMHbdi KOJioHHbdi <}>Jiaueu; 

9 - KOCblHKa onopuoii DJ1HT1>1; 10 - CTHX<Ka; 11 - onopuas IlJIHTa r~pOl(HJIHH,ll;pos 
CX<aTHH; 12 - o6Ca,!1,Ha'1 KOJIOHHa 0325 MM; 13 - ynopffblii KPOHDITeiiH 

fH,ll,pOl(HJIHH,ll;pOB CX<aTus; 14 - o6Ca,!1,Has KOJIOHHa 0426 MM 

CHCTeMa r11,npOIJ;l1Jll1H,l{pOB, c IlOMOII{blO KOTOpbIX npOTl1BOBhI6pocoBOe 

o6opy,noBaHl1e HaBe,neHO Ha rop511I{l1H cpoHTaH 11 npmI<aTO K KOJIOHHOMY 

cpJiattIJ;y Ha ycThe cpoHTaHHpYJOII{eH CKBaJKHHbI. 3TO ,l{aJIO B03M0)l(H0CTb 

He ,l{OITyCTHTb nponycKOB cpJIIOH,l{a Me)l(,l{y cpJiaHIJ;aMH 11 np0113BeCTl1 l1X 

KpenJieHM:e IIIIll1JlbKaMH. Il051Bl1BIIIHeC51 He3Hal.JHTeJihHhie nponyCKH 

cpJII011.na B BepxHeM cpJiaH11;e II" Tpy6hI 3aropeJI11cb, HO 6bIJIH c611TbI 

BO,l{OH. 

K 23 qacaM 30 MHH. fypbeBcKoro BpeMeH11, nocJie 16 qacoB caMo

OTBep)l(eHHoro Tpy.n;a, HHOr,na c pHCKOM ,l{Jl51 )l(l13Hl1, npeBeHTOpHM 

c6opKa 6brna Ha,ne)l(HO 3aKpenJieHa. IIpeBeHTOpbI 3alI{111I{eHhI OT TenJio-
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no JlltfCTAHUltfOHHOMY HABEJlEHltf/O nPEBEHTOPHOH C60PKltf HA YCTbE 

<l>oTo 4.16. B 23 qaca 30 MHHyr, npeueHTOpHa.11 ycraHOBKa 6blJla 
Hcmexrno aaKpe1IJieHa Ha ycT&e CKBIDKHHhl, caMooTeepxceHHblii: TPY~ 

He<l>T.HHHKOB yueH'!aJIC.11 ycnexoM 



106 4. PA3PA60TKA TEXHH'IECKHX CPEllCTB H OPrAHH3AUHR PA60T 

no /lHCT AHLlHOHHOMY HABE/lEHHIO nPEBEHTOPHOJlt C60PKH HA YCTbE 

<l>oTO 4.17. IlOAfOTOBKa T3MilOH3)KHOil: TeXRHKH K pa6ore 

Boro 113JIY'!eHI-UI aJIIOMl1Hl1eBbIMl1 KO)l(yXaMl1 11 BCe 06opy.n;oBaH11e oc

TaBJieHO .n;o yTpa OCTbIBaTb ( cpoTO 4.18). 

Ilp0113BeJil1 ,ll;OfIOJIHl1TeJibHOe KperrJieH11e KOMI10HOBKl1 Ha KOJIOH

HOM cpJiam1e 11OTT.H)l(KaMl1113 CTaJibHOro KaHaTa 022 MM, 3aIIIHIIIeHHbI

MH crreIIHaJibHbIMH .D;IOpaJIIOMl1HHeBbIMl1 l.JeXJiaMH, a 3aTeM CMOHTHpO

BaJIH IT.HTb BhIKH.n;HbIX Tpy6orrpoBo,n;oB ,n;JI11ttoi1150 M, Ka)l(,ll;bIH 113 HKT 
089 MM ( cpOTO 4.19, 4.20). L{JIH IlO,ll;Cl.JeTa .n;e6HTa cpoHTatt11py10IIIero 

cpJI1011.n;a Ha cpaKeJibHOH Tpy6e 6bIJI ycTaHOBJieH MaHOMeTp (pHC 4.7.). 

L{aBJieHHe Ha BbIXO,n;e 113 Tpy6bI COCTaBHJIO 1,45MIIa BMeCTO rrporH03-

HbIX 0,15-0,2 MIIa. 



4. PA3PA60TKA TEXHUl/ECKUX CPEllCTB U OPrAHU3AUUR PA60T 

no IJ.UCT AHUMOHHOMY HABEJJ.EHU/O nPEBEHTOPHOlll C60PKU HA YCTbE 
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<l>oTO 4.18. CKBalKHHa no COCTOJIHHIO Ha 02.01.1986 r. 
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108 4. PA3PA60TKA TEXHH'IECKHX CPEJ1CTB ff OPrAHH3AUHR PA60T 

no ,4HCT AHLIHOHHOMY HABE,4EHHIO nPEBEHTOPHOU C60PKH HA YCTbE 

<I>oro 4.19. MoHTIDK aanopHoif apMaryphl c noMOII(blO KpaHa KII-25 
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no JlHCTAHUHOHHOMY HABEJlEHHIO nPEBEHTOPHOH C60PKH HA YCTbE 

<I>oTO 2.20. CKea)l(HHa Ha BpeM.H oKolf'laHH.H pa6oT (04.01.1986 r.) 
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no JlllfCTAHUllfOHHOMY HABE/lEHllf/O nPEBEHTOPHOH C60PKllf HA YCTbE 

PHc. 4. 7. C~eMa uaBeAeHHoH KOMDOHOBKH IIBO ua ycrbe <J>ouraHHpyioru;ei{ 
CKB3)KHHhl, 31.12.85 r.: 

1 - Y.lJ.JIHHeuuble UlllHJibKH; 2 - rpoH8HK; 3 - 33ABH)KKH c rHApoynpaBJJeuHeM; 
4 - rpoHHHK; 5 - cnapeuHbm npeBeurop • Cameron• ; 6 - ru;Hr orpa)K,[leHHJ1; 

7 - <J>aKeJJbHaJI rpy6a; 8 - rpoH8HK; 9 - BbIKHA 089 MM; 
10 - 33ABH)KKH c rHAPOynpaBJJeHHeM; 11 - BblKHA 089 MM; 

12 - BbIKHA 2"ua Me)KKOJJOHHOro npocrpaucrea. 



5. OUEHKA XAPAKTEPMCTffK nnACTA 

11 nPOl13801JMTEnbHOCTl1 CKBA>KMHbl 

5.0~EHKAXAPAKTEPMCTMKnnACTA 
M nPOM3BOAMTEnbHOCTM CKBA>KMHbl 

5.1.TeopeTM~eCKMeMCCneAOBaHMR 

rMAPOAMH3MM~eCKOM o6cTaHOBKM 
B CTBOne Ha pa3nWIHblX 3Tanax 

B~6poc6ypMnbHOi.1KonoHH~ 
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,[{JUI onpe.ZJ;eJiemrn: B03M0)1(HOeTH BhI6poea 6ypHJihHOH KOJIOHHhI 
Heo6XO.ZJ:HMO paeeMOTpeTb oeHOBHhie npou:eeebI, npoHeXO.ZJ:Hiu;He B cpoH
TaHHpy10iu:ei1: eKBa)l(HHe. 

Ao eocnnaMeHeHMR ra3oHecf>TRHoro cf>oHTaHa 
IIoeJie saKphITHH npeBeHTopa .ZJ:aBJieHHH Ha yeThe B saTpy6HoM npo

CTpaHerne paBHHJIOeh 33,2 MIIa, qTo 6oJihIIIe .ZJ:aBJieHHH Haeb1iu:emrn 
26,0 MIIa. 3TH sHaqemrn .ZJ:aBJieHHH eBH.ZJ:eTeJiheTBYIOT, qTO B saTpy6-
HOM rrpoCTpaHeTBe HaXO.ZJ:HTeH ITJiaeTOBhIH cpmOH.ZJ: H 6ypoBOH paernop. 
fas B eBo6o.ZJ:HOM eoeTOHHHH oTeyTeTByeT. CJie.ZJ:oBaTeJihHO, MO)l(HO 
onpe.ZJ;eJIHTh BhieOTY eTOJI6a paernopa H3 ypaBHeHHH paBHOBeeHH: 

Yp ·H + yH(L1 -H) + yH(L-L1) =P _pt (5.1) 
10 10 10 nn y 

f;:r;e: 
y P - y.ZJ:eJihHhIH Bee 6ypoBoro paernopa, % = 2,03 r / eM3; 

y11 - y.ZJ:eJihHhIH Bee rrJiaeTOBoro cpJIIOH.ZJ:a, y11 = 0,64 r / eM3; 

H - rny611Ha ypoBHH 6ypoBoro paernopa, M; 
L1 - rny611Ha enyeKa HHeTpyMeHTa, L1 = 3847 M; 
L - rJiy611tta eKBa)l(HHhI, L = 4467 M;P0 11 - rrJiaeToBoe .ZJ:aBJieHHe, 

P0 11 = 84, 7 MIIa; 
P/ - .ZJ:aBJieHHe Ha yeThe, P/ = 3302 MIIa. 
0TeIO.ZJ:a H = 1645 M. TaKHM o6pa30M, eKBa)l(HHa HMeJia eJie.ZJ:yIOiu:ee 

paerrpe.ZJ;eJieHHe )l(H.ZJ:KOeTH ITO eTBOJIY (pHe. 5.1 ). IlO.ZJ: .ZJ:OJIOTOM HHeTpy
MeHTa HaXO.ZJ:HJiaeb ttecpTh. 
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5. OUEHKA XAPAKTEPltfCTltfK nnACTA 

ff nPOltf3BO,QltfTEnbHOCTltf CKBA)l(ltfHbl 

BocnnaMeHeHMe ra3oHe4>THHoro 4>aKena 
M 'fSCTM'fHSSI pa3repMeTM3SL\MSI 3STpy6bSI 

113 

ilocJie BocnJiaMeHem1e ra3oHecpnrno:H: cMec11 11 na,neH11H BbilllKl1 

npo1130IIIJia 'IaCTH':lHaH pa3repMeT113aIUrn 3aTpy6Horo npocTpaHCTBa. 

11MeJio MecTo BbITecHeH11e 11 ropeH11e HecpT11 BOKpyr CKB<l)Kl1HbI. B Ta

KOM COCTOHHl111 CKB<l)Kl1Ha HaxO,ZJ;l1JiaCb B Te'IeHlle 60 cyTOK. B pe3y Jib

TaTe np01130IIIJia 3aMeHa B 3aTpy6HOM npOCTPaHCTBe 6ypoBoro paCTBO

pa Ha nJiaCTOBbIH cpmo11.n. B noM cnyqae B03MO)l(HbI ,ZJ;Ba Bap11aHTa 

BeJil11Il1HbI 3aTpy6ttoro .naBJiemrn: I - .naBJiett11e He 113MeH11JI0Cb, 

T .e. paBHO 33,2 Mila, II - .naBJiett11e paBHO .naBJieH1110 Hacb1:rnett11H 

26,0 Mila. 

)lJIH 3THX ,ZJ;BYX CJiyqaeB 3a6o:H:Hoe ,ZJ;aBJieH11e COCTaBHT: 

y ·L 
I- P =332+-8-=612MTia (5.2) 3 , 10 , 

y ·L 
II - P3 = 26,0 +-"- = 54,0 Mila 

10 
)lenpecc1111 Ha TIJiaCT COOTBeTCTBeHHO paBHbI: 

I - M' = 84,7 - 61 ,2 = 23,5 Mila (5.3) 
II - M'= 84,7 - 54,0 = 30,7 Mila. 

B pe3yJihTaTe OTKpbIToro cpoHTaH11poBaH11H B03HHKaeT .nenpecc11-

0HHaH BOpOHKa - ,ZJ;aBJieH11e B OKOJIOCTBOJibHOH 30He CKB<l)Kl1Hbl yMeHb

rnaeTCH. )lenpecc110HHaH BOpOHKa onpe,ZJ;eJIHeTCH ,ZJ;JIH cp111IbTpau110H-

Ta611uu,a 5.1 
Cse,ll.eHHJI o npo,ll.yKTHBHOCTH CKBruKHH H $HJlbTpal(HOHHhlX csoicrsax 1IJiacra 

.N9 CKBIVKHHLI 
IlapaMeTJ>bl 

4 s 7 9 14 23 44 

hM 156 102 268 153 18 18 304 

~/cyr 
T}, xr/cM 26,6 1,157 47,6 76,2 2,4 1,86 23,5 

T}lh, M
3 /cyr 

0,171 0,002 0,178 0,498 0,126 0,103 0,077 
KJ'/CM

2 
· M 

lCJi ' ,ll · CM
2 

1184 3,96 1690 2725 127 75 1010 
µ cm 

K, M,ll. 28 155 21 64 23 15 12 



114 5. OUEHKA XAPAKTEPIACTltfK nnACTA 

IA nPOIA380,QIATEflbHOCTIA CKBAJKIAHbl 

HbIX xapaKTepHCTHK rnracTa B CKB. 9 TeHrl13CKOH, KOTOpa.H MMeJia MaK
CMMa.JlbH)'IO npo,n:yKTMBHOCTb. 

Ilp11 :'HOM )"lliTbIBa.JiaCb 3cpcpeKTMBHa.H MOil(HOCTb npo.n:YKTMBHOro 
nnacTa, COCTaBJI51IOil(a.H no reOJIOfH'IeCKMM ,ZJ,aHHbIM 50 M. ,ZJ,JI51 3TOro 
cnyqa.H K03cpcpm.{MeHT nhe3onpoBO,ZJ,HOCTM paBeH N = 24,5· 103 cM2 / c, 
K03cpcp111.{MeHT npOHHI.{aeMOCTM K = 196 M,n:, K03cpcpmi:11eHT B513KOCTM 
HecpT11 0,34 MIIa·c, K03cpcpmi:11eHT npo,n:yKTMBHOCTM 

L = 15,2 M
3 

/ cyr . 
aTM 

06beMHbIH K03cpcp11I.{HeHT 2,13. fa30BbIH cpaKTOp 540 M3/ T. 
,[{e611Tbl CKBa>KMHbl no .n:era3MpOBaHHOH HecpTM B COOTBeTCTBMM c 

npo.n:yKTMBHOCTbIO COCTaB51T: 
q" = fiP·L (5,4) 
qr= qH540 
I q" = 235-15,2 = 3572 M3/ cyT 11JI11 2789 T/ cyT, 
no nJiaCTOBOH HecpTH qcp = 7608 M3/ cyT = 4869 T/ cyr, 
no ra3y qr= 1506 TbIC. M3/ cyT. 
II q" = 307-15,2 = 4666M3/ cyT11n113761 T/ cyT, 
no nJiaCTOBOH HecpTM qcp = 9939 M3/ cyT = 6361 T/ CyT, 
no ra3y qr= 2031 TbIC. M3/ cyT. 
Pac'IeT .n:enpecc110HHOH BopOHKM BhIITOJIH51eTrn no cpopMYJie ynpy

roro pe)lrnMa: 

P -P= q19 ·µ {e 4 Nt -05772} 
nn 4nhK n r 2 

' ' 
(5.5) 

r .n:e: 
p - ,ZJ,aBJieHHe B MOMeHT t B paccMaTpMBaeMOH TOl.J:Ke nnacTa; 
t - BpeM51 cpOHTaHI1pOBaHM51 CKBa>KHHhr; 
h - MOil(HOCTb npo.n:yKTMBHOro nnacTa; 
r - paCCT051HMe OT OCH CKBIDKMHbI. 
Pe3yJihTaTbI pac':IeTOB np11Be,ZJ,eHbI B Ta6nmi:e 5.2. 

Ta6J1u~a 5.2. 

BapHaHT r,M rcKB. 1,0 10,0 100,0 1000,0 

I P, MIIa 58,2 63,8 69,4 75,0 80,6 

II P, MIIa 50,1 57,4 64,7 72,0 79,3 
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ff nPOff3BOllffTE/1bHOCTff CKBA>KffHbl 

IloTepH ,l(aBJieHJrn Ha TpeHJile B 6ypHJibHOM KOJIOHHe OITpe,n;eJIHIOT

CH ITO JilHCTPYKlll111 ITO KOMITJieKCHOM)' JilCCJie,l(OBaHJilIO fa30BbIX Jil ra30-

KOH,l(eHCaTHbIX IIJiaCTOB 11 CKBa)l{JilH: 

z 2 T2 2 
p = 1377 .')..,. cp · cp ·qr fo2 s -1) 

TJ> ' ds ~ p BH 

'A - Kos<Pqmn11eHT rn.n;pocoITpOTl1BJieH11i1, 'A= 0,02; 

Tep= 370°K - cpe,l(HHH TeMITepaTypa; 

p = 0,989 - OTHOCl1TeJibHaH ITJIOTHOCTh; 

s = 0 ,439 - Kos<P<P11nHeHT; 

Zcp = 0,8 - K0:3<P<PH1{11eHT CBepXC)l(Ji1MaeMOCTl1. 

,l.(JIH ITpe,n;CTaBJieHHbIX Bap11aHTOB JilMeeM: 

I) 25,8 MIIa; 

II) 34,8 MIIa. 

0TCTpen npeBeHTOPOB 

(5.6) 

KaK ycTaHOBJieHo, Ha ITpe,n;b1.n;yIIIei1 CTa,l(l1H Bemr•mHa .l(aBJieHH.H ITO.l( 

ITpeBeHTOpOM 6JI113Ka (11JI11 COBITa.n;aeT) c .n;aBJieH11eM HaCbirn;emrn. IT0-

:3TOMY ITO,l( ITpeBeHTOpOM MOfJIO CKOITl1TbCH 3Ha'-!11TE:JlbHOe KOJil1'-IeCTBO 

ra3a, '-ITO ITpOHBJilJIOCb BO BpeMH OTCTpeJI11BaHl1.H. 

IIocJie OTCTpeJia ITpeBeHTopoB 6yp11JibHM KOJIOHHa He yITaJia Ha 3a-

6oii, a B Te'!eHJile 25 Ml1HYT HaXO,l(l1JiaCb KaK 6br B ITO,l(BerneHHOM COCTO

HHl111. 3a no BpeMH ITpo113oruJio pa3ra311poBaH11e 3aTpy6Horo ITpo

CTpaHCTBa. B pe3yJibTaTe Ha ,l(OJIOTO B03,l(eMCTByeT ITepeITa,l( .n;aBJieHl1.H, 

KOTOpbIM HBJI.HeTCH ,l(Bl1)J(YIIIeM Cl1JIOM. Bech 6yp11JibHbIM 11HCTpyMeHT 

BeCJIOM 152,4 TOHHbl 6bIJI BbI6porneH 113 CKB~l1HbI Ha 9 Ml1HyT. XapaK

Tep ,l(Bl1)J(eHl1.H 6yp11JibHOM KOJIOHHbI CBl1,l(eTeJibCTByeT 06 O'-IeHb Me,l(

JieHHOM ITO,l('beMe, '-ITO :3KBl1BaJieHTHO COCTOHHl1IO paBHOBeCH.H B Ka)K,l(bIM 

MOMeHT BpeMeHl1. ,l.(eMCTBl1TeJibHO, ycKopeH11e ,l(Bl1)KeHJil.H Tpy6 

LT/tn2 (LT - ,l(JI11Ha Tpy6, tn2 - BpeMH ITO,l('beMa). MHoro MeHhllle ycKo

peH11.H cBo6o,n;Horo ITa,n;eHHH g, T.e. 

m~ <<mg , (5.7) 

n 

r.n;e m - Macca ITO.l(HHMaeMbIX Tpy6. 

m 4 = 1,53-10-2 M/c2, g = 9,81 M/c2• 
t2 

n 
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ff nPOH3BO,JJHTEJ1bHOCTH CKBAJKHHbl 

,llmi: Toro, qT06hI ypaBHOBeCHTb 6ypHJibH}'IO KOJIOHH)' BeCOM 152,4 T, 
Heo6xo,n;HMO ,n;oJIOTOM HMeTh nepena,n; ,n;aBJiemui:: 

M =mq 
.n s ' 

q 

(5.8) 

f ,n;e Sq - MH,ZJ;eJieBO ceqeHHe ,ll;OJIOTa. 
lIJIOIUa,ZJ;h Sq onpe,n;eJieHa rpaqm'-IeCKH H3 pHC. 5.2. 

M,n = mq = 132400 =49 0 MIIa. 
sq 311 ' 

(5.9) 

}fa pe3yJihTaTOB BH,ll;HO, qTo TaKoe ,n;aBJieHHe no,n; ,ll;OJIOTOM HMeJIO 
MeCTO K HaqaJIY BbI6poca Tpy6 (pHC. 5.1) 

B peJyJihTaTe c6poca npe
BeHTopoa npOHCXO,ll;HT cna,n; ,n;a
BJieHHH c ycTbH H pa3ra3HpOBa
HHe JaTpy6Horo npocTpaHCTBa. 
Pacxo,n; raJOHecPTHHOH cMeCH ne
pepacnpe,n;eJIHeTCH MeJK,Izy Tpy6a
MH H 3aTpy6heM; B Tpy6ax ,n;e-
611T yMeHbrnaeTCH, a B 3aTpy6he 
yaeJI11q11aaeTCH. B peJyJihTaTe 
yaeJI11qeHHH ,n;enpecc1111 no Me
pe na,n;eHHH ypoBHH Heqn11 Ja 
6ypHJibHbIMH Tpy6aMH B03pac
TaeT ,n;e6HT, qTo B CBOIO oqepe,n;b 
npHBO,ll;HT K pocry ,ll;aBJieHHH no,n; 
,[{OJIOTOM. 

PHc. 5.2. ~eneso ce'leHHe ~OJIOTa Ha HaqaJihHOH CTaAHH STOT 
npou;ecc caMoperyJIHI.J;HH np11-

BO,ZJ;HT K no,n;,n;ep)KaHHIO Ha Ja6oe 61,2 MIIa (I aap.) HJIH 54,0 MIIa 
(II aap.). 

Ilo.n .noJIOTOM .naaJieHHe PJJ. onpe,n;eJIHTCH HJ ycJIOBHH 

P,n =P
3 

- yH(L-Li}. (5.10) 
10 

TaKHM o6pa30M, nocJie oTcTpeJia npeBeHTopoB HMeeM no,n; .noJIOTOM 
.naaJieHHe: 

I-P/J. = 61,2-4,0 = 57,2 MIIa (5.11) 
II - PJJ. = 54,0 - 4,0 = 50,0 MIIa 
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/tf nPO/tf380tlltfTERbHOCT/tf CKBAJK/tfHbl 

B npe.n:r10Jio:>Kemu1 paBHOMepHoro no;:rheMa Tpy6 B 1 MHHYTY Bbr6-
pachrnaeTcH 427 M, qTo B cpe.n;HeM CHHMaeT 16,9 T aeca KOJIOHHbI. 
B pe3yJihTaTe .n;aaJiem1e no.n; .n;oJIOTOM yMeHbIIIaeTCH Ha 16,9/311 = 

5,4 Mila. C .n;pyroli crnpoHhr, 3a cqeT 3anoJIHeHHH Hecl>ThIO ocao6o.n;HB
IIIerocH npocTpaHcrna no.n; .n;OJIOTOM CHHMaeTCH 2, 7 Mila. CJie.n;oaaTeJib
HO, no Mepe no.n;neMa H o6Jierqemrn KOJIOHHbI .n;aBJieHHe no.n; ,ZJ;OJIOTOM 
na.n;aeT Ha 8, 1 Mila. 

TaKHM o6pa30M, Ha HeKoTopoli rny6HHe Hr .n;aBJieHHe no.n: .n;OJIOTOM 
yna.n;eT .n;o .n;aaJieHHH HaChIIlleHHH 26,0 Mila - HaqHeTCH Bhr.n;eJieHtte 
ra3a no.n; ,ZJ;OJIOTOM. Onpe.n;eJIHeM BeJIHqHHY Hr: 

I) Hr =3847-
572

-
260 

·427=2202 M 
81 

500-260 
II) Hr=3847-

81 
·427=2582 M. 

(5.12) 

Batt.n;y HaJI~HH B Hecl>Ttt cepoao.n;opo.n;a npou:ecc Bhr.n;eJieHHH ra3a 
npoTeKaeT B3pbIBOno.n;o6Ho - npH He60JibllIHX OTKJIOHeHHHX HH:>Ke 
.n;aBJieHHH HaCbIIlleHHH BbI,ZJ;eJIHeTCH 3HaqHTeJibHOe KOJIHqeCTBO ra3a 
(Y. X. <!>epTJih «AHoMaJihHhre nJiacTOBbre .n;aaJieHHH~, M., «He.n;pa~, c. 
164, pttc. 5.3). B HaIIIeM cJiyqae, no .n;aHHhIM HHCTHTYTa «fHnpoaocTOK
Hecl>Th~ , npH .n;aBJieHHH 230 aTM H3 1 M3 nJiaCTOBOH Hecl>TH BbI.D;eJIHeT
CH 25, 1 M3 ra3a, a nptt 220 aTM - 41,4 M3. Bhr.n;eJIHIOillHHCH ra3 6y.n;eT KaK 
nopIIIeHb BbITaJIKHBaTb 6ypHJibHbie Tpy6br. ,l{JIH HJIJIIOCTpan;HH pac
CMOTpHM CJie.n;yIOillYIO MO.D;eJibHYIO 3a.zi;aqy, Pa6oTa no Bbr6pocy Tpy6 Ha 
noaepXHOCTb paBHa mqLT/2 = 2,9· 109 ,l{:>K. ilpH pacIIIttpeHHH ra3a, BbI
.n;eJIHBIIIerocH Ha 10 M3 Hecl>TH npH .n;aBJieHHH 220 aTM COBepIIIaeTCH 
pa6oTa P~ V = 8,9109 ,l{:>K. 

3TOT npHMep HarJIH.D;HO noKa3bIBaeT 3HaqHTeJibHYIO t(BH:>KYillYIO 
CHJiy, KOTOpoli o6Jia.n;aeT paCIIIHpHIOillHHCH ra3. 

COCTORHMe CKB3>KMHbl nocne Bbl6poca 

6ypMnbHOM KOnOHHbl 

B pe3yJihTaTe Bhr6poca 6ypHJihHOH KOJIOHHhI H yaeJIHqeHHH 30HhI 
pa3ra3HpOBaHHH CHH3HJIOCb 3a6oil:Hoe .n;aaJieHHe. Ilo CBOeH cyTH BbI6-
poc 6ypHJibHOH KOJIOHHbI - ::no CBOeo6pa3HbIH nepexo.n; Ha IIITyu;ep 
6oJibIIIero pa3Mepa, qepe3 KOTOpbIH <l>oHTaHttpyeT CKBa:>KHHa. YaeJIH-
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5. OUEHKA XAPAKTEPllfCTllfK nnACTA 

llf nPOllf3BO,QllfTEJ1bHOCTllf CKBAJKllfHbl 

I 

t.,MUN 

110 160 19() 

II 

f?{l 180 190 t, MUN 

PHc. 5.3. lfaMetteHHH speMeHH H o6'heMa npoMblBo'IHoif m~KOCTH e peaepeyape AllH 
0,8 M3 raaa, nonasmero aa c'leT a<t><l>eKTa cea6HpoeattHH Ha CKB3)KJ{]{)' rny6HHoil: 6098 

MM, npH .z.itaMeTpe Ii/Tpy6 089 MM: 
I - THUH'IHoe noeeAeHHe MeTaHa CH

4
• II - THmf'IHoe noeeAeHHe ceµoeoAOPOAa H

2
S; 

(cKOpOCTb 33K3'1KH npomo'IHoil: :lK~KOCTH pasHa 477 JI/MHH 
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ltf nPOltf380,QltfTERbHOCTltf CKBA>KltfHbl 

qeHHe )Ke mryu:epa rrpMBo,n;iu K )'MeHbIIIeHHIO .n:aBnemrn rrepe.n: HHM, T.e. 
yMeHbIIIeHl1IO ,llaBJieHl1H Ha 3a6oe. 

,ll,JIH o:u;eHKl1 CJIO)K11BIIIeHCH IIOCJie Bbr6poca o6cTaHOBKl1 B CKBa)Kl1He 
paccM0Tp11M cornacoBattHoe ycnoB11e cpoHTatt11poBaHHH. CornacoBaH
Hoe ycJIOBl1e Tpe6yeT COOTBeTCTBl1H ,n;e611Ta CKBa)Kl1Hbl KaK CBOHCTBaM 
IIJiaCTa (.n:errpeCCl10HHaH BOpOHKa 11 rrpo.n:yKTl1BHOCTb ) , TaK 11 pe)Kl1MY 
l1CTeqeH11e (3a6oHHOe ,llaBJieH11e ,llOJl)KHQ 6bITb ,llOCTaToqHbIM ,llJIH BbI
HOCa ra3oHecpTHHOH cMec11 c .n:e611ToM Ha rroBepxHoCTb ). Ha3BaHHoe 
ycJIOBl1e 3aIIl1CbIBaeTC51 cne.n:yror:u;HM o6pa30M: 

P -P = q<I>µ {R 4xt -0 5772} 
llJI 3 4 h nr 2 , 

1t K · C 

qH = 15,2 (Pnn - P3) 

r.n:e S=003415 ppL p=cp+(l-cp)-E..!L, 
, ' zep . Tep ' Pr.P. 

- Gr +GH - - -qeM - , P - Pr/ Ps, TeT - 293 K 
Pr 

QrP. = qr·Pt:.T.pep /Pep TcT 

q> = QrP. / ( Qr.P. + qH), TcT = 293 K 

PaT = 0,1 Mila, 
Pr, Pu, p" - IIJIOTHOCTb ra3a, B03,llyxa, HecpT11, 
prp, ~-P· - .n:e611Tb1 ra3a B pa6oq11x ycnoB11Hx, 
G", Gr - MaccoBbIH pacxo.n: HecpT1111 ra3a, 

(5.13) 

(5.14) 

(5.15) 

qcM - o6'beMHbIH pacxo.n: cMec11, PY - ,n;aBJJeH11e Ha ycTbe. 
PeIIIeH11e c11cTeMhI (5,13) - (5.15) ocyr:u;ecTBJIHeTrn q11cneHHO. 
,ll,JIH 3Toro 3a.n:aIOTCH orrpe.n:eneHHOH Ben11q11Hoii .n:errpecc1111 Ha 

IIJiaCT 11 orrpe.n:eJIHIOT ,n;e611T. Ilo .n:e611Ty ycTaHaBJil1BaIOT ,n;errpecc110H
HYIO BOpOHKY 11 orrpe.n:enHIOT HOBoe 3HaqeH11e P3 • 3aTeM rronyqeHHbIH 
,n;e611T 11 P3 rrpoBepHIOT no cpopMy ne pe)K11Ma 11cTeqeH11H ( 5 .14). B cny
qae HecooTBeTCTBl1H P" q", qq,, orrpe.n:eneHHbIX 113 (5.13) 11 (5.15) , cpop-
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ff nPOH380,QHTE/lbHOCTH CKBAJKHHbl 

MyJie (S.14) rrpmcO,Zl;JITC.H KOppe.IDIL{IDI HCXOJJ;HOro 3Ha'leHIDI p3 H Bbl'IHC
JieHH5l nOBTOp5IIOTC5l . 

.l{JI5l ,l{attHOH CHCTeMbI (S.13) (S.15) HMeeM CJie.nyIOm;He nOKa3aTe
JIH P3 = 30,0 MIIa, P = 1,2 MIIa, .ne6HT no .nerasHpoaattttoM: ttecl>TH q" 
= 7609 M3/cyr = 6133 T/cyr, .ne6HT no nJiaCTOBOH He<t>TH q.p = 16207 M3/ 

cy-r (10372 T/cyT), .ne6HT no rasy qr= 3312 TbIC.M3/cyT. 

Ta6J1uu,a 5.3 

.lJ:enpeccHOHHaJI BOpOHKa MJI A3HHOro pe"'11Ma pa60Thl CKB3"'11Hbl 

R,M re 1,0 10,0 100,0 1000,0 

P, MITa 30,0 42,0 54,0 65,9 77,8 

5.2. 01.4eHKa pelKMMa <l>OHT3HMpoeaHMR 
no rMApaenM'teCKMM conpoTMBneHMRM (BHMMraa) 

OcttoBHbie rroJio)KeHH5! paspa6oTattttoM: MeTO,l{HKH 6a3HpyeTc5l Ha 
IIOJIO)KeHH5IX, IIpHH5!TbIX ,l{JI5l orrpe.neJieHH5l napaMeTpOB <t>oHTattHpoaa
HIDI aaapHHHbIX CKBCl)KHH B «PyKOBO,l{CTBe no npoae.neHHIO rH.npo.nH
HaMH'!eCKHX pac'!eToB rnymeHH5l <t>ottTaHOB»-. BHI1l1Tas, M., 1983 r. 

Kattan, no KOTOpOMy ,l{BH)KeTC5l cl>JIIOH,l{, pa36HBaJIC5l Ha yqaCTKH c 
IIOCTOHHHbIMH norrepe'IHbIMH pa3MepaMH. 

Ilepena.n .naaJieHH5! tta OT,l{eJibHbIX yqacTKax orrpe.neJI5IJIC5l c yqeTOM 
CHJI aeca H TpeHH5l B COOTBeTCTBHH c ypaBHeHHeM: 

dP = + A . y CM • ( QCMJ J2 
aZ YcM 2gD F ' (1) 

r.ne: YcM - y.neJibHbIH sec CMecH; 
F, D - IIJIOIU;a.l{h nonepeqttoro ceqeHH5l H rH,llpaBJIH'leCKHH .nHaMeTp 

yqaCTKa; 
<!cM - o6'beMHbIH pacxo.n CMeCH; 
P - .naanettHe; 
z - TeKyru;M rny6Htta; 
g - ycKopeHHe cao6o.nttoro na.neHHH; 
/... - K03cpcl>m.i:HeHT n1.npaBJIH'leCKHX conpoTHBJiettHM:; 
.l{AA KpyrnoM: TPY6b1 A.= 0,02, .l{JI5l KOJibl.{eaoro IIpOCTPattcrna /... = 0,024. 



5. OUEHKA XAPAKTEPHCTHK nnACTA 121 

ff nPOH3BO.QHTEnbHOCTH CKBA)KHHbl 

3a.BHCHMOCTb y,n:e.JibHOro Beca CMeOI OT ,n:a.BJiemrn BbI6Hpa.naCb B BH,D;e: 

-{644 KTIM
3 

rrpH p ~ 251 · l 0
4 

KTIM
2 

YcM - 4 2 (2) 
2,564P+0,46 IIpH p < 251·10 KTIM 

Ko3cpcpm.tHeHTbI JIHHeHHOH 3aBHCHMOCTH YcM OT ,n:aBJieHHH B ,n:Byx

cpa3HOH 30He BbIIIOJIHeHhI no ,n:ByM TO'IKaM: YcM = 644 Kr /M2 np11 

P = 251 Kr/ M 2 H YcM = 3,024 Kr/M2 npH P = 1 Kr/M2. 

IIocJie,n:HHH BeJIH'IHHa onpe,n:eJieHa no cocTaBy ,n:era311poBaHHOH 

CMeCH. 

Il0Tep11 ,n:aBJieHHH Ha ,n:oJioTe onpe,n:eJIHJIHCb no cpopMy Jie: 

1 1 2 
l::J'= µ2 ·2·pV , (3) 

r,n:e: µ - K03cpcpm.t11eHT pacxo,n:a; 

p, v - nJIOTHOCTb H CKOpOCTb noTOKa qepe3 Haca,n:Ky. 

II pH 3BYKOBOM HCTe'leHHH, 'ITO HMeJIO MeCTO BO BCex paccMOTpeH

HbIX pe)l(HMax, CB.Si3b Me)l(,n:y ,n:aBJieHHeM H MaCCOBbIM pacxo,n:oM B BbI

XO,Zl;HOM ce'!eHHH (Ha ycTbe) onpe,n:eJI.Sl:JlaCb COOTHOmeHHeM: 

G~ =F,- Y,. · ~g: , 
r,n:e: F8w: - nJioma,n:h BbIXO,n:Horo ce'!eHHH; 

YcM - y,n:eJibHbIH Bee CMeCH. 

(4) 

f H,n:paBJIH'leCKHH pac'leT pe)l(HMa BbIIIOJIHHeTC.Si CJie.lzyIOII.tHM o6pa-

30M. no BbI6paHHOMY paCXO.ll:Y CMeCH BbI'IHCJIHJIOCb yCTbeBOe ,n:aBJieHHe, 

a 3aTeM nocJie,n:oBaTeJibHO ,n:aBJieHHH B rpaHH'IHbIX ce'!eHH.SiX yqacTKOB, 

B TOM 'IHCJie, Ha OTMeTKe Ha'la.na ,n:era3a1vrn nJiaCTOBoro cpJIIOH,ll;a. EcJIH 

npo,n:yKTHBHOCTb CKBa)l(HHbI 6bIJia HeH3BeCTHa, TO OHa BbI'IHCJIHJiaCb no 

cpopMyJie: 

II = GCM . 0,604 ( S) 
P!IJl-P:ia6 ' 

r,n:e: 0,604 - BeCOBa51,ll;OJIH ,n:era3HpOBaHHOH HecpTH; 

P 336 - ,n:aBJieHHe Ha rny611He 4467 M. 

EcJIH npo,n:yKTHBHOCTb (II) oKa3bIBa.nacb H3BeCTHOH, TO nyTeM noc

Jie.n:oBaTeJibHbIX npH6JIH)l(eHHH onpe,n:eJIHeTCH ,n:e6HT TaK, 'IT06bI Bbl

nOJIH.SiJIOCb ycJIOBHe n.S. 
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ff nPOH3BOP,HTERbHOCTH CKBAJKHHbl 

C 1nnarrocb, qTo CMJia, ,ll.eHcTB)TIOIIla.51 Ha KOJIOHJIY co cTopOHbI noTo

Ka, CKJia,ll.hIBaeTC51 M3 CMJI ,ll.aBJieHM51, ,ll.eHCTBYIOII(MX Ha TOpUbl Tpy 6 M 

Me)l(Tpy6HbIX nepexo,ll.OB M CMJI B513Koro TpeHMH. CMJibI cyxoro TpeHM51 

( KOJIOHHa o KOJIOHJIY) He yqMTbrnarr11cb. PacqeT BbITaJIKMBarom:e:H: CMJibI 

rrpOM3BO,ll.MJIC51 nocJie BbPIMCJieHM51 ,n;aBJieHMH M pacxo.n;oB. CMJia B513KO

ro TpeHM51 Ha paBHOnpoxo,n;HOM yqaCTKe BbPIMCJI51JIOCb no cpopMyJie: 

Nmp = F(P" - p eepx) - N~, (6) 
r,ll.e: F - nJIOII(a,ll.b nonepeqHoro ceqeHM51 KaHana; 

PH, p eepx - .n;aBJieHM51 B BepXHeM 11 HM)l(HeM ceqeHMHX; 

N~ - Bee cpmoM.n;a, 3anoJIH5IIOIJ.lero yqacToK. 

I13MeHeHMe TeMIIepaTypbl IIpM ,ll;BM)KeHMM cpJIIOM,ll.a He yq11TbIBaJIOCb 

B CB513M c OTCYTCTBMeM B03MO)KHOCTM Heo6xo,n;MMOH MHcpopMaUMYL 

0,n;HMM 113 rnaBHbIX napaMeTpOB, orrpe,n;eJI5IIOII(MX p~HM cpOHTaHM

poBaHM51 CKBa)KHHbI, fil3JI51eTC51 ee npO.n:yKTHBHOCTb, xapaKTepH3YIOII(a.51 

OT,ll.aqy nJiacTa B 3aBMCMMOCTH OT ,ll.errpecc1111 B MHTepBaJie nOCTYIIJieHH51 

B CKBa)KHHY nJiacToBoro cpJIIOM,ll.a. B pacqeTax ycJIOBHO npHH51TO, qTo 

.n;enpecCM51 onpe,n;eJIHeTCH Ha rny6MHe 4467 M . 

B CB513M c oco6eHHOCT51MH KOJIJieKTopa npo,ll.yKTHBHOCTb MCCJie,n;o

BaHHbIX CKBa)KHH Ha MeCTOpO)K,ll.eHMM KOJie6JieTC51 B nrnpOKHX npe.n;e

JiaX OT 0,16 .n;o 61,3 (T/ cyT)/ aT, qTQ He no3BOJI51eT npHHHMaTb ee cpe.n;

Hee 3Haqe-H11e. Ilo 3TOMY npo.n;yKTHBHOCTb no CKBa)KMHe N237-TeHrH3 

onpe,n;eJI51JiaCb no xo.n;y pacqeTOB Ha OCHOBaHHH KOHKpeTHOH HHcpOpMa

UMM, nonyqaBineH:rn Ha Ka)K,ll;OH CTa,ll.MH npOBO,UMMbIX pa6oT. 

PacqeTbI pe)KMMOB cpoHTaH11poBaHH5I no pa3pa6oTaHHOH MeTO,n;H

Ke B HaqaJibHOH CTa,ll.HM B03HHKHOBeHM51 cpOHTaHa npMBe,n;eHbI B Ta6-

JIHUe 5.3a. IlpM 3TOM K03cpcp11u11eHT npo.n:yKTHBHOCTM CKBa)KHHbl OKa-

3aJIC51 paBHbIM 20,6- 23,6 (T/ CyT)/ aT, 'ITO npMMepHO COOTBeTCTByeT 

xapaKTepMCTHKe 6JIH)KaH:rneH: K CKBa)KHHe N237 CKBa)KHHbI N244-TeH

rn3 (18,9 (T/ CyT)/ aT). 

IlocJie OTCTpeJia npeBeHTopoB CKBa)KMHa nepernJia Ha CBo6o.n;Hoe 

cpoHTaHMpOBaHMe qepe3 6ypMJibHbie Tpy6bI H KOJibUeBoe npocTpaHCTBO. 

qepe3 25 MHHYT 113 CKBa)KHHbl 6bIJia nOJIHOCTblO Bbr6porneHa 6ypMJib

Ha.51 KOJIOHHa BeCOM 152 T. CKBa)KHHa nepeIIIJia Ha CB06o,n;Hoe cpOHTa

HMpOBam-i:e. 

Pe3yJibTaTbI pacqeToB no onpe,n;eJieHHIO pe)KHMa cpoHTaHMpoBaHM51 

CKBa)KHHbI, npH KOTOpOM no,n;'beMHM CHJia CTPYM ypaBHOBeIII11BaeT Bee 

6ypHJibHOH KOJIOHHbI 11 npM CB060,n;HOM npe,n;cTaBJieHbI B Ta6JI11ue S.3a. 
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IA nPOIA380,Cl/ATEJ1bHOCTIA CKBA>KIAHbl 

PeayJibrar&1 ou;eHO'IHbIX pacqeroe pelKHMoe orKpblroro 
<f>oHTaHHpoeaHJUI CKB3lKHHbl .N237-TeHrH3 

~ OS ~ 
PeJKHM 1 PeJKHM 2 

"' =- = <l>oHTan no 6aJiauc eeca .. 

123 

Ta6J1uu,a5.3a 

PeJKHM3 
Ceo6oJJ.Hoe 

Nil = "' OS 6yp.KOJIOHHe <!>oHTaHHpOBaHHe "" = i::>. KOJIOHHbl 
nn. OS = "' "' :~ 6ea - H IlO,!l.'beMHOH no220MM 

0 c 
I:: = CHJlhl KOJIOHHe ,!l.OJIOTOM ,!1.0JIOTa 

1 L{ara 23.06.85r. 09.09.85 r. 09.09.85r. 

2 
L{e6HT CMeCH 

Tj cyr. 4650 5300 20000 32000 
B TOM 'IHCJie: 

3 
L{era3Hpoaatt-

TOHH/ CyT. 2810 3202 12084 19330 
Holi HecprH 

4 raaa 
MJIH. M3

/ 1,53 1,75 6,6 10,56 
cyr. 

,ZJ,aBJieHHe Ha uy6HHe: 

4467 M ' 5 
(3a6oH:) KrC/ CM3 621 622 731 661 

6 
3847 M (rro.n. -//- 580 580 675 -

JJ.OJIOTOM) 

7 
3847 M (H3JJ. -/ / - 507 580 675 -

JJ.OJIOTOM) 

8 
3667M -//- 482 551 583 

(aepx YET) 
-

9 0 M (ycTbe) -//- 10,1 12,9 13,6 19,0 

fJJy6HH3 
10 H3'1aJJ3 M 1635 1362 1236 1295 

.n.eraaauHH 

11 
Y.n.. aeccMec11 

Kr/ M3 29,9 33,6 34,4 49,7 
Haycrbe 

ITpo.n.yKTHB- T/ cyr. 
HOCTb aT 

12 CKBalKHHbl no 20,6 23,6 104 
1 =1 104 

.n.eraa11poBaH-
-HOH HecpTH • ' 
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ff nPOH380,4HTEnbHOCTH CKBAJKHHbl 

PacqeTHa.H rrpo.n;yKTl1BHOCTb CKBCDKl1Hbl rrp11 BhI6poce 6yp11JibHOH 

KOJIOHHbI COCTaBl1Jia 104 (T/CyT)/aT, qTo rrp11MepHO B s pa3 BbIIIIe 

11MeBIIIei1: MeCTO no pe:arnMy 11CTeqeHl1H qepe3 6yp11JibHhie Tpy6bl . 

3TO, B03MO)l(H0, HBl1JIOCb pe3yJibTaTOM ,Zl;Jll1TeJibHOfO cPOHTaH11po

BaHl1H CKBa)l(l1Hbl c BbICOKl1Ml1 pacxo.n;aMl1 cPJIIOl1.n;a, qTo rrp11BeJIO K 

yJiyqIIIeHl1IO KOJIJieKTOpCKHX CBOHCTB rrp113a60HHOH 30Hbl rrpo.n;yK

Tl1BHOf0 IIJiacTa. 

<l>aK~eCKa.H rrp0113BO,Zl;l1TeJibHOCTb CKBCDKl1Hbl rrp11 BbI6poce Tpy6 

HeCKOJibKO rrpeBbIIIIaeT orrpe.n;eJieHttyIO pacqeTOM, TaK KaK KpOMe Beca 

KOJIOHHbI ,Zl;JIH ee Bb16poca CJie,Zl;OBaJIO rrpeo.n;oJieTb 11 Cl1Jlbl TpeHHH BhI6-

paCbIBaeMbIX Tpy6 0 BHyTpeHHIOIO CTeHKY o6ca.n;HOH KOJIOHHbl, Cl1Jlbl 

CBH3aHHhle c 113rn6oM Tpy6 B CKBa)l(l1He 11 T . .n;., T.e. pacqeTHbIH pacxo.n; 

CJie.n;yeT paccMaTpHBaTb KaK MHHHMaJibHbIH, OTBeqa10m11:H HeycToi1:q11-

BOMY paBHOBeC11IO KOJIOHHbI B IIOTOKe cPJIIOH,Zl;a. 

IT porH03Ha.H ou;eHKa ycTheBhrx .n;aBJieH11i1: rrp11 rrepeKpbIT1111 Bhixo

.n;a cPJIIOH.n;a Ha ycTbe CKBa)l(l1HbI .n;eJiaJiaCb ITO rrpo.n;yKT11BHOCTl1 11 

.n;e611Ty CKBa)l(l.fHbI, a TaK)l(e 3a6oi1:HOMY 11 ycTbeBOMY .n;aBJieHl1HM 11 

rJiy611He HaCbimeHl1H, orrpe.n;eJieHHbIM rrp11 CB06o.n;HOM 11CTeqeHl111 

cPJIIO 11.n;a. 

IlocJie rrepeKpbITl1H ITOTOKa .n;aBJieH11e Ha ycTbe 6y.n;eT IIOBbIIIIaTb

CH, a ra3 IIOCTerreHHO rrepexo.n;l1Tb B paCTBopeHHOe COCTOHHHe, 11 rrp11 

rroJIHOM ero rrepexo.n;e Beeb o6oeM ra3a 6y.n;eT 3am11meH rrJiacToBoii 

HecPThIO . .llaBJieH11e Ha ycTbe cocTaB11T 25, 1 Mila. BpeMH, B TeqeH11e 

KOTOporo .n;aBJieH11e ,Zl;OCTl1rHeT 3TOfO ypoBHH COCTaBJIHeT OKOJIO 40 c. 

3a oqeHb KopoTKoe BpeMH .n;aBJieH11e rro.n;H11MaeTCH .n;o 38,0 Mila, rroc

Jie qero 6y.n;eT IIO,Zl;Hl1MaTbCH c TeMIIOM, 3aBl1CHml1M OT rrapaMeTpOB 

IIJiaCTa. 

IloJiyqeHHbie .n;aHHbie 0 pe)l(l1Me IIOTOKa <t>JI1011.n;a IIOCJie Bh16poca 

6yp11JibHOH KOJIOHHbI, ITOKa3aJil1, qTO cPOHTaH11poBaH11e CKBa)l(l1Hbl 

rrpo11cxo.n;11T c He BCTpeqaBIIIeHCH .n;o HaCTOHmero BpeMeHH 11 B M11pe 

MOmHOCTbIO 11 rrpo.n;yKT11BHOCTbIO 11 HBl1Jil1Cb OCHOBOH pacqeTOB ,Zl;JIH 

BhI6opa TeXHl1'IeCKl1X peIIIeHl1H 11 cpe.n;CTB, rrp11 rrpoBe.n;eHl111 IIOCJie.n;y

IOm11x pa6oT. 

Pac11teT npOAYKTlllBHOM cnoco6HOCTlll OTBOAOB 

B coorneTcrn1111 c rrpWiaraeMoH cxeMoH .n;IDI qacTHoro cJiyqa.H CKBa

)1(11HhI N!!37-TeHrH3 (rro COCTaBy HCTeKaromero cPJIIOl1.ZJ:a) .n;aBJieHl1H 

PT B Haqane OTBo.n;a, PK B JI1060M ceqeH11H, y.n;aJieHHOM OT HaqaJia Ha pac-
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ff nPOff3BO,QffTERbHOCTff CKBAJKHHbl 

CTO.HH11e f 1 + f 2 11 BecoBo:H pacxo.n: ra3ottecpT.HHo:H cMec11 G CB.H3aHbI 
Me)K.n:y co6o:H CJie.n:yroru;e:H 3aB11C11MOCTbIO: 

Pi - P/ = G2· (01 + 02), (7) 

e _ 10-4 . f I · A 
r.n:e: i - i ' 

2,564 9,8ld8 1 • F.. 

0 
= 1 o-4 . R 2 • ')..., 

2 
2,564 9,81dB2 . F22 

• 

Tor.n:a: P 2 -P2 =3976 ·10-6 ·G2
( 

11 . ')..., + f2·A J 
T K ' d . F,2 d . p2 

B1 I B2 2 

3.n:ecb: f 11f 2 - [M] , dBp dB - [M], 
F11 F2 - [M2], ')..., = 0,02, P - f Krc/cM2

] , G - [Krc/ ceK]. 
IIp11 ycJIOBHM 3BYKOBoro 11cTe'IeH11.H cpJI1011.n:a 113 KOHUa OTBo.n;a, 

KOTOpoe .Zl:Jl5l HeKOTOpbIX .n:11aMeTpOB Tpy6 paBHO: 
c = 2,564 vK;;iPK. 
r.n:e: VKP = 196 M/ c. 
IIp11 3TOM PK .n;OJI)KeH 113Mep.HThC.H Ha paccTO.HH1111 4d8 OT KOHUa 

OTBo.n:a 11 ,l(OJI)KeH 6bITb He Mettee 2,0 Krc/ M2 (aT11.) 
2 

HcnOJih3ye,M Bb11IIenp11Be.n;eHHh1e 3aB11c11MOCT11 npoBe.n;ettbI pacqe
TbI ,l(JI.H HeKoTopbIX KOHCTpyKu11:H OTBO.ll:OB. 

B Ka)K,l(OM np11BO,l(l1MOM H11)Ke Bap11attTe OTBOA paccMaTp11BaeTC.H 
KaK COCTaBHOM Tpy6onpOBO,l( (CM. p11c. 5.3a), BKJIIO'IaIOru;11:H Ha'IaJibHbIM 
yqacTOK f I .Zl:Jl11HOM 3 M 113 Tpy6hI .n:11aMeTpOM dB = 77 ,8 MM 11 OCHOB
HOH yqacTOK f i ,l(JI11HOH 250 M, ,l(11aMeTp KOTOpO~O yKa3aH BO BTOpoH: 
rpacpe Ta6JI. 5.3b. B Bap11aHTe 8 K o.n:HoMy Haq_aJihHOMY yqacTKy napaJI
JieJibHO no.n:coe.n:11HeHbI .n;Ba o.n:11HaKOBbIX ocHOBHbIX yqacTKa. Ko3cpcp11-
UHeHT rH.n:paBJI11qecKoro conpoT11BJiett11.H np11H.HT paBHbIM ')...,1 = ')...,2 = 

0,02, KaK 11 np11 pacqeTax noTepb no CKBa)K11He. 
B BbIXOAHOM ceqeHHH 3a.n;attb1 ycJIOB11.H 3BYKOBoro 11cTe'Iett11.H. ,l{aB

JieH11e B ycTbeBOH apMarype (B Ha'IaJie OTBO.ll:OB) BO BCex Bap11aHTax npH
H.HTO PT= 100 Krc/cM2• IIporrycKHa.H crroco6HocTb G [TbIC.T/cyT.] rrp11 
KOHKpeTHOM .n:aBJieH1111 PT [Krc/ cM2] nepec'IHTbrnaeTc.H no cpopMYJie: 

G= PT ·G 
100 IOO' 

(9) 

r.n:e: G100 - nporrycKHa.H cnoco6ttocTb orno.n:a Ha 3 rpacpb1 Ta6JI. 5.36, 
np11 PT= 100 Krc/cM2

• 
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ff flPOH380,llffTERbHOCTff CKBA)l(ffHbl 

PHc. 5.3a. CxeMa oTeo.n;a AJ1J1 pac'leTa nponycKHOH cnoco6HocTH 

<DopM}'Jia (9) B paccMaTp1rnaeMbIX rrpMMepax rrpMMemrna rrp11 MH
HMMaJibHbIX 3HalfeHM.HX .n;aBJieHM.H I1 pacxo.n;ax ' yKa3aHHbIX B rpacpax 
4-5 Ta6JI. 5.36. l1cxo.n;51 M3 .n;aHHbIX Ta6JI. 5.36, MaKCMMaJibHOro '-IMCJia 
OTBO,ll;OB 4 (MCXO,Zl;.H 113 '-IMCJia ornepCTI1M BK ycTaHOBJieHHOM Ha ycTbe 
apMaTypbl) M MaKCMMaJibHOro pacxo.n;a CMeCM II. 8 40 TbIC. T/ cyr (I1JIM 
G = 10 TbIC.T/cyT. Ha O.n;MH orno.n) Ha CKBaJKI.1:He NQ37-TeHrM3 cJie.n;yeT 

.N.!.N.! 

Ta6Auu,a 5.36 
IIponycKHIUI cnoco6HOCTb OTBO,ll;OB Ha CK83)KHHe .N'!!37-TeHrH3 

d
81 

= 77,8 MM; .e , = 3 Mi f 2 = 250 Mi P. = 100 Krc/cM2 

BHYT)>emnm IIponycKHa11 MaKCHMaJibHble aea'leHH11, npH 

cnoco6eocTb KOTOpbIX npHMeHHMa lf>opM)'Jia ,zutaMeTP BapHaHTOB 
yq:acTKa, M CMeCH, TblC. T/cyr. Krc/ cM2 TbIC. T/CyT. 

1 0,06996 1,94 17,0 0,330 

2 0,10000 4,66 14,6 0,680 

3 0,11300 6,20 13,9 0,864 

4 0,12000 7,20 13,6 0,976 

5 0,14800 11,00 13,5 1,490 

6 0,17400 14,80 13,9 2,060 

7 0,20000 17,30 15,7 2,720 

8 
0,14800 17,10 17,4 2,980 

2x 
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ff nP0"1380,Q"1TERbHOCT"1 CKBA>K"1Hbl 

CMOHT11pOBaTb OTBO,ll;bl ITO Bap11aHTY 6 Ta6JI. 5.36, T.e. 113 11MeIOliil1XC5I 

B HaJIW:11111 cepOBO,ll;OpO.ll;OCTOHKl1X o6ca.ll;HbIX Tpy6 pa3MepoM 194 MM 

(d8 = 17 4 MM), lfTO 06ecITe'111T ITp11 3aKpb1T1111ITpeBeHTopa11 ITepeBo,ll;e 

ITOTOKa Ha 4 OTBO,ll;a Ha YCTbe CKB£0Kl1Hbl ITO cpopMYJie (9): 

PT= (10·100)/ 14,8 = 65 Krc/ cM2
, 

T.e. Mettee 100 Krc/ cM2
, ITp113HaHHOro IIITa6oM ,ll;OITYCTl1MbIM 113 yc

JIOBl15I ITpO'IHOCT11 ycTh5I. 

5.3. MccneAOBaHMR CKBa>KMHbl 
nocneHaBeAeHMRnpeeeHTOpHOMC60pKM 

HccJie.ll;oBaTeJihCK11e pa6oThI ITpoBO.ll;11JI11cb c ueJihIO oITpe,ll;eJieH115I 

ITapaMeTpOB cpoHTaHl1PYIOliieH CKB£0Kl1Hbl 11 BbI6opa MeTO,ll;a rnyIIIeHl15I. 

C y liIHOCTh pa6oT 3aKJIIOlfaJiach B OITpe,ll;eJieH1111 ,ll;aBJieH115I Ha OTBO,ll;ax, 

cpaKeJihHOH Tpy6e 11 ycTbe ITPl1 pa3JIW:IHbIX CO'leTaHl15IX OTKpbITbIX 11 

3aKpbITbIX OTBO,ll;OB 11 ITpeBeHTOpa. 

5.3.1 MccneAOBaH11te MeTOAOM paarpyaKM 

MeTOA pa3rpy3Kl1 3aKJIIO'laeTC5I B oITpe,ll;eJiett1111 ,ll;aBJieH115I Ha OT

BO,ll;ax 11 cpaKeJibHOH Tpy6e ITPl1 OTKpbITOM ITpeBeHTOpe . .llaHHbIH Me

TO,ll; IT03BOJI5IeT OITpe,ll;eJI5ITb pe:>Kl1M cpOHTaH11pyIOliieH CKBa:>Kl1HbI ITy

TeM yMeHhIIIeH115I ,ll;aBJieH115I Ha ycTbe, lfTO BeCbMa ITpeAITOlfTl1TeJibHO 

c TO'IKl1 3peHl15I 6e30ITaCHOCTl1. 

II porpaMMa ITpoBe,ll;eH115I 11ccJie,ll;oBaH11M: cocTOl1T B cJieAyIOliieM. 

06opyAOBaHMe 
Ha ITpeBeHTOpttoM: c6opKe 11 OTBO.ll;ax ycnlliaBJI11BaIOTC5I MaHOMeTphI 

B coorneTCTB1111 co cxeMoM: p11c. 5.4. MattoMeTphI o6pa3UOBhie c ITpe,ll;e

JIOM 113Mepett11M: 0 ,4 - 0,5 MIIa - 3 IIIT., 4,0 MIIa - 2 IIIT. Ha ITpeBettrnp

ttoM: c6opKe B TO'IKa 1 11 2 ycTaHOBl1Tb MaHOMeTpbI c ITpe,ll;eJIOM 113Mepe

Hl1H 4,0 MIIa, B TOlfKax 3 ,4115cITpe,ll;eJIOM113Mepett11M: 0,4- 0,5 MIIa. Ha 

KOHUaX OTBO,ll;OB MaHOMeTpbI ycTaHaBJIJfBaIOTC5I Ha paCCT05IHl111 'leTbI

pex BHyTpeHH11X ,ll;l1aMeTpOB OTBO,ll;a, IIITyuep ITO,ll; MaHOMeTp 3a,ll;eJibIBa

eTC5I 3aITO,ll;JI11UO BHyTpeHHeH CTeHKl1 OTBO,ll;a. 

nocneAOBaTenbHOCTbnpoeeAeHMRMCCneAOBaHMM 
IIocJie HaBe,ll;eH115I 11 3aKpeITJieH115I ITpeBeHTOpttoM: c6opK11 113Me

p5IeTC5I ,ll;aBJieH11e Ha ycTbe P1, P2• 0TKphITh 1 OTBOA ( c ABYMH Matto-



128 5. OUEHKA XAPAKTEPHCTHK nnACTA 

ff nPOff380,QHTEnbHOCTH CKBAJKffHbl 

PHc. 5.4. CxeMa ycraHOBKH MaHoMerpoe 
AJUI HCCJICAOB3HHH CKB3JKHHbl 

MeTpaMH). LJepe3 5 MHHYT npoBOJJ;HTCH nepBbIH 3aMep .zi;aBJieHHH P1, 

P2, P3, P4. IlocJie.zi;y10m11e 2 3aMepa BbIITOJIHHIOTCH qepe3 Ka)KJJ;bie 5 
MHHyT. LJepe3 15 MHHYT nocJie OTKpbITHH 1 OTBO,n:a OTKpbrnaeTCH 2 
OTBo.zi;. LJepe3 5 MHHYT CHHMaIOTCH noKa3aHHH MaHoMeTpoB P1, P2, P3, 

P4,Ps. 
lfaMepeHHH IlOBTOpHIOTCH 2 pa3a qepe3 5 MHHyT. 3aTeM 3aKpbIBa

IOTCH nocJie.zi;oBaTeJibHO OTBO,n: 2 11 OTBO,n: 1. Onpe.zi;eJIHeTCH P 1, P2 • 

.l{e6HT CKBa)KHHbl ycTaHaBJIHBaeTCH no HHCTpyK[(HH no onpeti:eJie

HHIO ra30BbIX <PaKTOpOB H pecypCOB HecPTHHOro rasa, H3BJieKaeMOro H3 

He,n:p: 

qr~ 23,15D2 p +J:t0
3 

· ~2~3 , (M' /cyT) (5.16) 

rti:e qr - .zi;e6HT no rasy, M3/cyT; 

D- ,n:11aMeTp BhIXO,n:Horo ce'!eHHH Tpy6h1 B MM, D = 278 MM; 

y- OTHOCHTeJibHbIH y,n:eJibHbIB Bee, 'Yr= 0,989 - ,n:JIH rasa, 'Yrn = 2,52 -
,n:JIH ra30HecPTHHOH CMeCH npH ycJIOBHH roMoreHHoro Te'IeHHH; 

P- ,n:aBJieH11e, H3Mepettttoe MaHOMeTpoM Ha paccTOHHHH 4D, Mila; 

T - TeMnepaTypa, K; T = 370 K. 
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ff nPOH380JlHTERbHOCTH CKBA)l(HHbl 

TaK:uM o6pasoM, :uMeeM: 
a) cpaKeJibHaH Tpy6a 
qr= 16009410 (P + 0,103) 
qr= 10029360 (P + 0,103) 
6) OTBO,ZJ; .n;:uaMeTpOM 89 MM 

('Yr = 0,989) 
('Yrn = 2,52) 

qr= 1064960(P+0,103) (yr=0,989) 
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(5.17) 

qr= 635890 (P+ 0,103) ('Yrn = 2,52) (5.18) 
HoMorpaMMhI ,n;JIB rpacpWiecKoro onpe,n;eJieHH5I .n;e6:urna npe,n;cTaB-

JieHw Ha p:uc. 5.5, 5.6. 

q~ 
' C}'T. 

5000 

4000 

JOOO 

2000 

1000 

P,Mila 

Pac. 5.5. HoMorpaMMa: 
I - q = 16009,41 (P+0,103), II - q = 10029,36 (P+0,103) 
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H nPOH380,QHTEnbHOCTH CKBAJKHHbl 

q ?MC. II 
' CyT. 

1000 I 

900 

800 

700 

600 

500 

400 

300 

200 

100 

P,Mlla 

0,1 0.2 0.3 0,4 0,5 0,6 0.7 0,8 

Pnc. 5.6. HoMorpaMMa: 
1) q, = 1064,96 (P= 0,103), 2) q, = 635,89 (P = 0,103) 

f Jiyforna pa3ra311p0Bamrn orrpe,neJIJieTcJI 113 ycJIOBMJI paBeHCTBa 

rreperra.na ,naBJieHMJI, B03HMKaromero 3a C':IeT TpeHMJI rrp11 ,nB11)KeH1111 ra-

30)1(11.[{KOCTHOH cpe,nhI, ,naBJieH11e Hacb1meH115I 26,0 Mila. 

l1CXO.[{Ha5I cpopMyJia 113 ~l1HCTPYKL{1111 no KOMITJieKCHOMY MCCJie

.[{OBaHMIO ra30BbIX 11 ra30KOH,[{eHCaTHbIX ITJiaCTOB 11 CKBa)KMH~ MMeeT 

BM.[{: 

2 T2 2 

pO) = 1,377 . /.... zcp cp;cM (e2So -1), (S.19) 
pD 

r.ne: /.... - KOSQJQJMI{MeHT rn.npaBJIM':IeCKoro corrpOTMBJieHM5I, /.... = 0,02; 
Zcp - KOSQJQJMI{MeHT CBepXC)KMMaeMOCTM ra3a, Zep = 0,8; 
r ep - cpe,nH5!5I TeMrrepaTypa B CTBOJie CKBa)l(MHbl, r ep = 370 K; 
D - BHyTpeHHMH .n11aMeTp, CM., D = 22,0 CM. 
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ff nPOff380,QffTEJ1bHOCTff CKBAJKHHbl 

y· p·L . 
S

0 
= 0,03415 Tr ; P.T = 0,1 Mila; 

zep. ep 

( ) 
P _ pep · T CT 

P = <p + 1- <p -" ; Prp - Pr p . T , 
Prp CT ep 

cp = qrp - p•T . Tep . 
qrp - p -T . qr ' 

qrp +qH ep CT 

qeM = Gr+ GH ; Gr= Prqr; Tep = 293 K; 
Pr 
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Pr• p,, - llJIOTHOCTb ra3a H .n:era3HpoBaHHOH tte¢TH, 1, 19 Kr / M3 H 806 
Kr / M3 COOTBeTCTBeHHO; 

Pr.p> qr,p - COOTBeTCTBeHHO llJIOTHOCTb H pacxo.n: ra3a B CTBOJie CKBa
)l(JfHbI B pa6ot.rnx ycJIOBHHx, Kr/ M3 TbIC.M3/ cyT.; 

G", Gr - MaccoBbIH pacxo.n: tte¢TH H ra3a, T/ cyT; 
qeMI q", qr - o6beMHbIH pacxo.n: .ra30)1(H.ZJ:KOCTHOH CMeCH, )l(lf.ZJ:KOCTH 

H ra3a coOTBeTCTBeHHO rrpH P.T H TeT• TbIC.M3/ cyT; 

- qr . 
qH - 540 •0 806 

' Pep - cpe.n:ttee .n:aBJieHHe B pa3ra3HpoBaHHOH 30He CKBa)l(HHbI, Mila, 
Pep = 26,0/ 2 = 13,0 Mila - rronoBHHa .n:aBJieHHH HaCbII.QeHHH, 

P.1> - 26,0 Mila. 
ilo.n:cTaBJIHH qHCJIOBbie 3HaqeHHH rronyqaeM: 

(5.20) 
0Tc10.n:a rny6Htta pa3ra3HpOBaHHH c yqeToM P.1> = 26,0 Mila: 
Lr= 2122· Rn [1 +(6269/ qr)2

]. (5.21) 
HoMorpaMMa .ZJ:JIH rpa¢HqecKoro orrpe.n:eJieHHH Lr rro BeJIHqHHe qr 

rrpe.n:cTaBJieHa Ha pHc. 5.7. 
3a6o:i1ttoe .n:aBJieHHe P3 orrpe.n:eJIHeTcH H3 ypaBHeHHH: 
p3 = p.t>+p2>+P.3>+P.4>, 
r.n:e: P 1> - 26,0 Mila; 
P.2> - rH.n:pocTaTHqecKoe .n:aBJieHHe CTOJI6a He¢TH; 

p<2) = 'Y ~ . (L - 4) 
10 

(5.22) 

(5.23) 
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L,111 

4000 

3500 

3000 

2500 

2000 

1500 

1000 

500 

4467 

5. OUEHKA XAPAKTEPHCTHK nJtACTA 

ff nPOH3BO"HTEJ1bHOCTH CKBAJKHHbl 

(/ TWC.M 
... c:yr. 

1000 2000 3000 4000 5000 6000 7000 1000 !IOOO 10000 

PHc. 5. 7. fJiy6HHa paaraaHposaHHJI 

L - rnyforna CKBIDKHHbI, M, L = 4467 M; 
'Yrp - y,n:eJibHbIH Bee cpmoH,n:a, 0,64 T/M3; 

['(3) - rn,n:pocTaTH':leCKOe ,n:aBJieHHe CMeCH B pasra3HpOBaHHOH 30He, 
JX3> = Prp·Lr/10 (5.24) 
IIo rrpe,n:b1,n:yme:H cpopMyJie (5.19) P r.p. = 0,1227 T/M3; 

p 4> - rn,n:paBJIH':leCKHe IIOTepH rrpH ,n:BmKeHHH cpJIIOH,n:a Ha yqacT
Ke L - Lr 

p(4)=/.,,'..&_(L-4)(q<PJ
2

--
1 

(Mila) (5.25) 
2D S 104 
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H nPOH380JlHTE/1bHOCTH CKBAJKHHbl 

')..' - K03cpcplU.{HeHT rn,n;paBJIWieCKoro corrpOTHBJieHH.H, ')..' = 0,028; 
D - attyrpeHHHH .n;ttaMeTp CKB<DKHHbI; 

q<t> - ,n;e6ttT cpmoH,n;a, M3/c; 

s - IIJIOIIIa,ll;b BttyrpeHHero ceqeHH.H KOJIOHHbI, 024S MM, 

S = 0,039 M2, P<t> = 640 Kr/M3 
- IIJIOTHOCTb cpmott,n;a. 

Pe3yJibTaTbI pacqeTOB CBe,n;eHbI B Ta6nm.i:y S.4., HOMOrpaMMa Ha 

pHC. S.8. 

q,, 
1000 2000 3000 4000 5000 6000 7000 8000 

TblC. M
3/c 

q~, 

M
3/cy-r 4900 9800 14700 19600 24500 29400 34300 39200 

L,, M 4467 4467 3565 2632 2005 1566 1250 1016 

p.•>. 
26,0 26,0 26,0 26,0 26,0 26,0 26,0 26,0 

Mila 
p.2), 

5,8 11,7 15,8 18,6 20,6 22,1 
Mila 

- -

pl> 
5,5 5,5 4,4 3,2 2,5 1,9 1,5 1,2 

, 
Mila 

p'> 
0,7 2,5 5,2 8,9 13,4 18,8 

, - -
Mila 

P,. 31,5 31,5 36,9 43,4 49,5 55,4 61 ,5 68,1 
Mila 

MccneAOB3HMR Ha OTBOAaX AMaMeTpOM 89 MM 

MeTOAOM pa3rpy3KM 

Ta6JLul.4fl 5.4 

9000 10000 

44000 49000 

839 703 

26,0 26,0 

23,2 24,1 

1,0 0,9 

24,8 32,0 

75,0 83,0 

Pe3yJibTaTbI HCCJie,n;oaaHH.H CKB<DKHHbI MeTo,n;oM pa3rpy3KH, H3JIO

)l(eHHbIM B rr S.1. rrpe,n;cTaBJieHbI B Ta6Jim.(e S.S. 
B pe3yJibTaTe BH3YaJibHbIX tta6mo,n;eHHH ycTaHOBJieHo, qTo B OTBO

,n;ax ,n;BlffaJIC.H ra3. PacqeT ,n;e6ttTa ra3a B orno,n;ax rro MeTO,ll;HKe II.5.1 ,n;an 

cJie,n;yromtte 3HaqeHH.H: 

04.01.86 
II paBbIH orno,n; - 112-11 S TbIC.M3 / CYT. 

JleBbIH OTBO,ll; - 107 TbIC.M3/cyT. 
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ff nPOff380.QffTERbHOCTff CKBA>KffHbl 

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 

Puc. 5.8. 3a6omme ,ZJ;aeJieHHe 

05.01.86 
IlpaBbIW OTBO.ZJ; - 129; 129; 125 TbIC.M3/ cyT. 
IlpaBbIW OTBO.ZJ; - 125; 125; 125 TbIC.M3/ cyT 
JieBbIW OTBO.n; - 120; 118; 117 TbIC.M3 / cyT 
Ilo BeJrnq1rne rreperra.n;a .n;aBJiemui: B orno.n;e orrpe.n;emi:eTcH .n;efon no 

CJie.n;y10rn:ei1: cpopMy Jie: 

z2T2 

P= 1377 ·A.-~(e28 -l)q2 

• ds r y BH 

r.n;e A. - Koscpcp1u.J;IfeHT corrponrnJiemrn, A. = 0,02; 
Zep - K0:3cpcp.m.J;HeHT CBepXC)l(lfMaeMOCTlf ra3a, Zep = 0,8; 
Tep - TeMrrepaTypa, Tep = 370 K; 

(5.26) 
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ff nPOH380,QHTERbHOCTH CKBA>KHHbl 

PeayJThT3Thl HCCJie~OBaHIUI Ha OTBO~ax ~HaMeTpOM 89 MM 

,lJ;aTa P,·10 P,-10 P,-10 
HCCJie~oBamdi Miia Miia Miia 

14,52 21,00 -
-

15,18 - 8,50 

15,34 - 8,50 

04.01.86 15,18 - 8,50 

15,18 - 8,50 

15,18 - 8,50 

15,18 - 8,50 

15,67 21,50 -

15,67 21,50 9,0 

15,84 21,50 9,0 

05.01.86 15,67 21,50 9,0 

15,51 21,50 9,0 

15,51 21,50 9,0 

15,51 21,50 9,0 

d.H - BttyTpeHHMH ,n:11aMeTp OTBO,n:a, d.w= 7 CM; 

L - ,n:J111Ha OTBo,n:a , L = 250 M; 

P4 10 
Miia 

-

O,Q75 

0,100 

0,100 

0,098 

0,100 

0,100 

-

0,245 

0,245 

0,245 

0,245 

0,245 

0,245 

y - OTHOCMTeJibHbIH y,n:eJibHbIH Bee ra3a, y = 0,989 

S = 0,03415 yL = 0,0285 
Zcp. Tep 

04.01.86 
qr= 92 TbIC.M3/cyT 

05.01.86 
qr= 95 TbIC.M 3/cyT. 

135 

Ta6JZuu,a 5.5 

P5 10 
Miia 

-

-

' -

-

O,Q25 

O,Q25 

O,Q25 

-

-

-

-

0,150 

1,137 

0,125 

Ha OCHOBaHl111 BbIIIOJIHeHHbIX MCCJie,n:oBaHMH MO)l(HO ycTaHOBl1Tb 

cJie,n:y10rn;y10 CTPYKTYPY rroTOKa. CornacHo C.C. KyTaTeJia,n:3e, B.E. Ha-
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KOp.SUCOBY «TenJIOMacco6MeH If BOJIHbl B ra30)l(H,l(KOCTHbIX CHCTeMax~. 
HaYKa, 1984 r., CTP. 97 HMeeT MecTo o6pam:eHHbrH ,Z{HcrrepCHo-KoJibUe

BOH pe)l(HM, B03HHKaIOID:HH rrpH HecMa'lliBaeMoH cTeHKe TPY6b1, Kor.z:i:a 

OKOJIO noCJie,l{HeH cpopMH:pyeTC51 ra30BbIB CJIOH, a B 51.l{pe ,l{BHraeTCH ra-

30)1(.H,l(KOCTHa.H cMech. ,l{aHHa.H CTPYKTYPa o6ycJIOBJieHa OTCYTCTBHeM 

cMa'IBBaHHH o6ca.z:i:Hbrx TPY6 He<i>ThIO. BcH Macca )l(H,l(KOCTH orrecH51eT

CH B MPO noroKa, a ra3 rrpopbIBaeTCH Me)l(.l{y CTeHKOH Tpy6bI If CTPYHMH 

)l(H,l(KOCTH. B 3TOM HBJieHHH KpoeTc.H rrpwnrna YMeHbmeHH51 3cpcpeKTHB

HOH IIJiom:a.z:i:H HCTe'IeHHH raJa, a CJie.z:i:oBaTeJibHO, H pocTa ycTbesoro .z:i:as

JieHHH. 

ilo Pe3YJibTaTaM HCCJie,l{OBaHHH OT 05.01.86 onpe.z:i:eJI.HeTCH K03cpcpH

UHeHT, xapaKTepH3yIOII{HH 3cpcpeKTHBttyIO nJIOII{a,l{b HCTe1IeHHH ra3a, B 

cpopMYJie AAA 

qr= a(P + 1,03). (5.27) 
.l{JIH 3Toro cpaBHHM .z:i:aBJieHHe P1 H .z:i:e6HT ra3a qr npH pa6oTe CKBa

)l(lfHbI qepe3 cpaKeJihttyIO Tpy6y c OTKpbITbIMH If 3aKpbITblMH OTBO,l{aMH. 

CooTHomeHHe, CBH3b1Ba10m:ee H3MeHeHHH .z:i:e6HTa no ra3y qr c H3MeHe

HHeM ,l{aBJieHHH Ha yCTbe P1 Ha OCHOBaHHH (5.27), HMeeT BH,l{: 

qr= a(P1 + 1,03) (5.28) 
qr= 125+120 = 245 TbIC.M3/cyT. 

P1 = 1,567 - 1,551=0,016 Mila 

a= 245 = 2058 82 ThIC. M
3 I cyr 

0,016+ 0,103 ' Mila 
TaKHM o6pa30M, .l{JIH .l{aBJieHHH 1,567 Mila HMeeM CJie.z:i:y10m:He xa-

paKTepHCTHKH cpoHTaHHpy10m:eif CKBa)l(HHbI: 

,l{e611T no raJy 

qr= 2085,82· 1,567 = 3438 TbIC.M3/cyT. 

,l{e6HT no .z:i:era3HpOBaHHOH HecpTH: 

q" = 7900 MijCyT. = 6367 T/CyT. 

,l{e6HT no nJiaCTOBOH HecpTH: 

qcji = 16826 M3/cyT. = 10769 T/CyT. 

3a6o:H:Hoe .z:i:aBJieHHe - 40,0 Mila, rny6HHa pa3ra311poBaHHH 3000 M. 

MccneAOBaHMe Ha OTBOA3X AMaMeTpOM 194 MM 
MeTOAOM pa3rpy3KM. 
c ueJihIO nOBbIIDeHHH TO'IHOCTH H3MepeHHH OTBO,l{bl .ll:HaMeTpOM 89 

MM 6bIJIH JaMeHeHbI Ha 194 MM. K poMe Toro, nepneH.l{HKYJIHpHo HMeB-
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ff nPOH3BO,QHTERbHOCTH CKBAJKHHbl 

IIIHMCH OTBO,l{aM 6bIJI CMOHTHpOBaH OTBO,l{ ,l{HaMeTpOM 168 MM ,l{JIHHOM 
150 M. )laHHhIM OTBO.ll: MaHoMeTpaMH He 06opy,Z1;0BaH. CxeMa pa3Meme
Hirn npo6opoB ,l{JIH HCCJie,l{OBaHHH noKa3aHa Ha pHC. 5.9. 

HccJie,Z1;0BaHH5i , BbIIIOJIHeHHhie no MeTO.ll:Y pa3rpy3KH Ha 194 MM 
OTBO,l{ax 14.01.86 ,l{aJIH CJie,l{yIOmHe pe3yJibTaTbI (Ta6JI. 5.6). 

IlpH OTKpbITHH OTBO,l{OB MO:>KHO 6bIJIO Ha6JIIO,l{aTb HCTe'leHHe ra3a 
c He<l:>ThIO. Pac'leT ,Z1;e6HTa ra3a q/1> no_nepsoMy OTBO.ll:Y no <t:>opMyJie 
(5.26) ,l{JIHy= 2,52, d.H = 17,4 CM ,l{aJI 3Ha'leHHe 33 TbIC.M3/cyT. ,l{JIH BTO
poro OTBO,l{a Ha OCHOBaHHH <t:>opMyJihI (5.16) HMeeM ,l{e6HT no ra3y 
qp> = 543 TbIC.M3/cyT. )lAA 3-ro H 4-ro OTBO,l{OB rrpHHHMaeM 3Ha'leHHe ne
pena,l{a,l{aBJieHH51pasHoe0,1 Miia, 'ITO .n:aeTq/3> = q/4> = 110 Thic.M3 /cyT. 
06mH:i1 ,Z1;e6HT no BCeM OTBO,l{aM COCTaBHT 797 TbIC.M3/cyT. 

IlocKOJibKY Bee OTBO,l{bl 0,l{HHaKOBbie npHHHMaeM cpe,Zl;Hee 3Ha'leHHe 
Ha OAHH OTBO.ll: 797 / 4:::::: 200 Thic.M3 /cyT. TaKHM o6pa30M npH yMeHbIIIe
HHH .n:e6HTa Ha 200 ThIC.M3 c ycTbH CHHMaeTCH 0,03 Miia. CJie,l{oBaTeJib
HO, no <t:>opMyJie (5.28) Ko3<l:><l:>m.(HeHT a paseH 

a = 200000 = 
1503 7 5 

ThIC. M
3 
I CYT 

1,33 ' MIIa 
)le6HT CKBaJKHHbI no fa3Y qr: 
qr= 2260 TbIC.M3/cyT. 
)le6HT CKBaJKHHbI no ,l{era3HpOBaHHOM He<l:>TH qH: 
q11 = 5192 M3/cyT = 5185 T/CyT. 
)le6HT CKBaJKHHbI no nJiaCTOBOM He<l:>TH qq,: 
qq, = 11000 M3/cyT = 7000 T/cyT. 
fJiy6HHa pa3ra3HpoBaHHH 4000 M. 
3a6o:i1Hoe .n:asJieHHe 33,0 Miia 

5.3.2. HccneAOBaHMe CKBa>KMHbl 
npM 3aKpblTOM npeaeHTOpe 

(5.29) 

,l{JIH onpe.n:eJieHHH npo'IHOCTHhIX cso:HcTB ycTbesoro 06opy,Z1;0BaHH5i 
H xapaKTepHhlX oco6eHHOCTe:i1 nJiaCTa 6hIJIH npoBe,l{eHbI HCCJie,l{OBaHHH 
CKBaJKHHbI npH 3aKpbITOM npeBeHTOpe If nocJie,l{OBaTeJibHOM 3aKpbITHH 
OTBO.l{OB. PaccTaHOBKa H3MepHTeJihHOM annapaTyphI BhIIIOJIHeHa co
rnaCHo pHc. 5.9. 

Pe3yJihTaThI HCCJie,Zl;oBaHHH, BhIIIOJIHeHHoro 27.01.86, npe.n:cTaBJie
HhI B Ta6JIHI.(e 5.7. 



138 5. OUEHKA XAPAKTEPMCTMK nnACTA 

M nPOM380,QMTEJ1bHOCTM CKBA)l(MHbl 



PeayJlbT3Tbl HCCJieAOB3HHJI Ha OTBOA3X AHaMeTpOM 194 MM 

IlopJl,Zl.OK OTKpblTHJI OTB0,1108 

Nv.Nv 
~~ 1-lt 2-A 3-A MaHOMeTpa 
Ill\:>. 

5 ~ OTB0,11 OTB0,11 . OTB0,11 
""' "' 

10·P" Mila 14,0 13,2 13,2 13,2 12,9 12,9 12,9 12,5 12,6 12,6 12,2 

10·P,, Mila 25,0 20,2 20,0 19,8 20,2 20,0 20,0 20,2 20,2 20,3 20,5 

10·P3, Mila - 0 0 0 0 0 0 0 0 0 0 

10·P,, Mila - 0,25 -0,25 -0,25 0,25 -0,25 -0,25 0,25 -0,25 -0,25 0,25 
-0,30- -0,30- -0,30 -0,30 -0,30 -0,30 -0,30 -0,30 -0,30 -0,30 

10·P., Mila - 1,4 1,4 1,4 1,4 1,4 1,4 1,2 1,2 1,2 1,2 

10·P6, Mila - - - - - - - - - - -

10·P7, Mila - - - - 0,15 0,19 0,21 0,21 0,21 0,21 0,22 

10·P8, Mila - - - - - - - 0 0 0 0 

10·P9, Mila - - - - - - - 1,0 1,0 1,0 1,0 

10·Pw Mila - - - - - - - 1,9 1,9 1,9 1,9 

10·P11 , Mila - - - - - - - - - - -

10·P12, Mila - - - - - - - 0 0 0 0 

4-A 
OTB0,11 ... -

12,2 12,2 

20,5 20,5 

0 0 

-0,25 -0,25 
-0,30 -0,30 

1,2 1,2 

- -

0,22 0,22 

0 0 

1,0 1,0 

1,9 1,9 

- -

0 0 

Ta6J1uu,a 5.6 

Q,) 

~ 
"' I>" 
Q,) 

~ 
\:>. 

= 

MaHOMeTp 
cropeJI 

MaHOMeTp 
cropeJI 

~ ~ 

~ 0 
0.,, 

~ ~ 
g ~ 
~ .,, 
!Tl ):I. 

~ ~ 
::t !:::l 
g ~ 
~ ~ " ~ ~ s 
)I. ):I. 

~ ~ ::t )>; 
!t 

~ 
IO 



HcCJieAoBaHHe CKB&;KHHhl npH aaKpblTOM npeeeHTope 

BpeMJI Onep8IUUI 
IloKaaaHHJI M&HOMeTJ>OB, 10 Mila 

P, P, p3 P, p$ P, p1 PB P, 

HCXO.D;HOe I 
9:20 13,2 23,1 

IIOJIOJKeHHe 

9:35 
aaKpblT BepxHHH 

0 85,8 4,8 20 20 - 7,8 7,2 35 
rrpeBeHTOp 

12:20 0 88,5 4,8 20 20 - 7,8 7,2 32 

12:21 
aaKpblT OTBO.D; 

0 106 5,9 
23-

25 9,6 8,9 
40 

0168MM 24 
-

-42 

12:58 
3aKpblT OTBO.D; 

0 125 0 0 0 11,8 10,9 
so 

0194MM 
-

-54 

13:18 
3aKpblT OTBO.D; 

0 106 -
0194 MM 

- - - - - - -

OTKpblT OTBO.D; 
13:21 

0168MM 
0 88,5 - - - - - ··~ 

- - -

P,o pit P,, 

52 33 7,4 

52 33 7,4 

63 
43 

9,2 -44 

75 
54 

11,3 
-56 

- - -

- - -

Ta6J1uu,a 5.7 11 ii: 

IlpHMe'laHHe 

-. -·. 

-

l13MepeHIDI 
HaOTBOAax 
He rrpOBO.n;H-
JIHCb 

-

C) 

~ 
~ !'I 
0 0 
~ ,,, 
~ ~ 
~ ~ 

~ ~ 
5 ~ 
~ ~ 
" ~ G'l ;or; 

~ s 
~ ~ !!:: ):,; 
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ff nPOH380JlHTEnbHOCTH CKBA)l(HHbl 

ilo Be1rwnrne nepena,n:a .u.aBJieHH.H B orno.u.e onpe.u.e1rneTC.H .u.e6HT no 
ra3y, <t>opM)'Jia (5.26): 

qr= 3640.1? (5.30) 
r.u.e qr - .u.e6HT no ra3y, TbIC.M3/CYT.; 
M- nepena,n: .u.aBJieHH.H B orno.u.e 0194, Mila. 
TaKHM o6pa3oM, HMeeM cJie.u.y10mHe noKa3aTeJIH: 
1). 0TKpbITbI 5 OTBO,ll.OB, Ha OTBO.U.ax no.rryqaeM: 
533 + 902 + 917 + + 900 + 900 = 4172 TbIC. M3/cyT. 
Ha OTBO,ll.ax 0168 MM H 0194 MM npHH.HT .u.e6HT 900 TbIC. M3/cyT. 
2) 0TKpbITbI 4 orno.u.a: 
637 + 1168 + 1252 + 1210 = 4267 TbIC. M3/cyT. 
3) OTKphlThl 3 orno.u.a: 
1496 + 1572 + 1534 = 4602 ThlC. M3/cyT. 
ilo .U.attHhlM 3HaqeHH.HM .u.e6HTa noJiyqaeM cJie.U.YJOII.{He cpe.U.HHe no-

Ka3aTeJIH: 
qr= 4347 ThlC. M3/cyT. 
q" = 10000 M3/cyT = 8050 T/cyT. 
q. = 21273 M3/cyT = 13600 T/CyT. 
f Jiy6Htta pa3ra3HpOBaHH.H Lr = 2300 M, 3a6oifHoe .u.aBJieHHe P3 = 

= 46,0 Mila. 
BTopoif cnoco6 onpe.u.eJieHH.H .u.e6HTa no ra3y octtoBaH Ha H3Mepe

HHH .u.aBJieHH.H Ha paCCTO.HHHH 4-x BttyTpeHHHX ,ll.HaMeTpOB OT cpe3a OT
Bo.u.a; pacqeT c onhITa 14.02.86 r.: 

qr=58909(P+ 1,03)(M3/cyT) (5,31) 
p - 3aMepeHHOe .u.aBJieHHe, aTM. 
ilo .u.aHHbIM 3aMepoB noJiyqHJIH: 
1. OTKpbITO 5 OTBO,ll.OB: . 
qr= 343 + 485 + 520 + 497 + 455 = 2272 TbIC.M3/cyT . .lle6HT BOT-

BO,ll.e 168 MM npHH.HT cpe,ll.HHM no OTBO,ll.aM 0194 MM. 
2. 0TKpbITO 4 orno.u.a: 
qr= 408 + 585 + 626 + 603 = 2222 TbIC.M3/cyT. 
3. OTKphlTO 3 orno.u.a: 
qr= 703 + 756 + 726 = 2185 TbIC.M3/cyT. 
Cpe.u.Hee 3ttaqeHHe napaMeTpOB <PottTattHpy10meif CKB(l)l<Htthl: 
qr= 2226 TbIC.M3/cyT. 
q" = 5115 M3/cyT = 4122 T/cyT. 
q. = 10900 M3/cyT = 6976 T/cyT. 
f Jiy6HHa pa3ra3HpoBattH.H npHMepHo 4000 M, 3a6oifHoe .u.aBJieHHe P3 

= 33,0 Mila. 
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ff nPOff380P,ffTEnbHOCTff CKBAJKffHbl 

28.01.86 r. rrpOBe,Zl;eHo 11ccne,Z1;0Batt11e no orrpe,Z1;enemuo AaBnemrn Ha 
ycTbe - no cxeMe p11c. 5.9, MattoMeTp P2 - rrp11 nocJie,Z1;0BaTeJibHOM 3aK
pbITMH OTBO,Zl;OB (rrpeBeHTOp 3aKpbIT). Pe3yJihTaTbI ,Zl;aHHOro HCCJie,Zl;O
Ba.HIDI rrp11Be,Z1;eHbl B Ta6JIHIIe 5.8. 

Ta6JLuu,a 5.8 

Onep3.JJ)UI ,lJ;aBJieHHe, P,, Miia 

0TKpb!Thl OTBOAbl 8,1 
-

3axpb!T OTBOA 0168 MM 10,4 

3axpb!T OTBOA 0194 MM 13,9 
I 

3axpblT OTBOA 0194 MM 20,00 

Bo BpeM.s:i: rrpoBe,Z1;eH11.SI Bcex 11ccne,Z1;0BaH11H ycTbe 6hrno repMeT11q
HO, rrponycKOB ra3a 11 He<l>TH He 6bIJIO. 

B Ta6JIHIIe 5.9 rrpHBOA.SITC.SI rrapaMeTpbI CKBa:>KHHbI, ycTattOBJieHHbie 
no pa3JI:HqHbIM :3Kcrrep11MeHTaJibHbIM 11 pac'!eTHbIM MeTOAHKaM. B Tpe
TbeM cToJI6IIe Aatt pacqeT no MeTOAHKe rr.3.5. c rrepecqernM ycTheBoro 
,Zl;aBJieHH.SI Ha <t>aKeJibHOH Tpy6e 278 MM Ha KOJIOHHY 0245 MM. 

Ilo pe3yJibTaTaM HCCJie,Zl;OBa.HH.SI BbIIIOJIHeH pacqeT rnymeHH.SI CKBa
)KHHbI 6e3 cnycKa B Hee Tpy6 (B «JI06~ ). 

CocTOHHMe cKea>KMHbl Ha 05.01.86 r. 

Ha YKa3attHyro AaTy CKBa:>KHHa rrpoAOJI)KaeT <t>oHTaHHponaTb Bep
THKaJibHO BBepx. BbITeKaIOll(HH cl>JIIOHA cropaeT B apMaType c BbICOTOH 
<t>aKeJia OKOJIO 200 M. 

Ilo OIIeHoqHbIM pacqeTaM (pa3AeJI 5)cKBa:>KHHa pa6oTaeT no KO
JIOHHe BHyTpeHHHM ,l(HaMeTpOM 220 MM c ,Z1;e611TOM ra3oHe<t>nrnoH: 
CMeCH OKOJIO 32 TbIC.T/CyT., rrpH 3a6oHHOM ,Zl;aBJieHHH - 661 Krc/cM2, 

ycTbeBOM ,Zl;aBJieHHH - 19,0 Kr/cM2 l1 pacqeTHOH rrpOAYKTHBHOCTH -
104 T. cyT/aT (no Hera311poBaHHOH He<t>nr). 

Ilocne p.s:i:Aa rrpoBeAeHHbIX pa6oT (pa3,n;en 7) Ha ycTbe (324 MM Ko
JIOHHe) 6brna ycTaHOBJieHa cneIIHaJibHa.SI 3ap.SIAHa.SI apMaTypa o6rn;eH: 
AJIHHOH 6,1 M, COCTO.Sill(a.SI CH113Y - BBepx M3 Tibe.n;ecTaJia (138 "XII") c 
ABYM5I ornepcTH.SIMH Ka:>KAa.SI IIOA 3" OTBOAbI, AByx rrpeBeHTopoB c rJiy-
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ff nPOltf380,QltfTERbHOCTltf CKBAJKltfHbl 

XHMH IlJiaIIIKaMH H cpaKeJihHOH Tpy6hI BHyTpeHHHM ,l{HaMeTpOM 27 5 MM 

.l{JIHHOH 3, 1 M. 0,n;HOH 113 OTBepCTHH Ilhe,n;ecTaJia o6opy.n;oBaHO MaHOMeT

poM. BTopo:H: MaHOMeTp ycTaHOBJieH Ha paCCTOHHHH 4D = 1,10 MOT 

Bepx.ttero cpe3a apMaTyphI. PaccTOHHHe Me)l(,n;y MaH0MeTpaM11 cocTaB

JIHeT 4, 785 M . 

.l{mlMeTp rrpoxo.n;a B ceqeHHH, KOHTpOJIHpyeMOM HH)l(HHM MaHOMeT

poM, paBeH 225,42 MM, c pacnrnpeHHeM no BhlCOTe 365 MM .l{O 280 MM 11 

c coxpaHeHHeM aToro .n;11aMeTpa npoxo.n;a .n;o cpaKeJihHOH Tpy6h1. 

BepXHIOIO KaTyllIKY (rro.n; npeBeHTOpaMH) OCHaCTHJIH JJ:BYMH OTBO

.n;aMH BttyTpeHHHM ,ll;HaMeTpOM 70 MM ,ll;JIHHOH 250 M, B HaqaJie 11 B KOH

ue KOTOpbIX TaK)l(e 6hIJIH ycTaHOBJieHbl MaHOMeTpbI, C B03MO)l(HOCThIO 

KOHTpOJIH .n;aBJieHHH B apMaType B ceqeHHH Ha paCCTOHHHH 1,31 M OT 

HH)l(Hero MaHOMeTpa. 

TaKHM o6pa30M, no cpaBHeHHIO c noJIO)l(eH11eM Ha HaqaJio OKTH6-

pH MeCm{a 1985 r. 113MemrnHCh ycJIOBHH HCTeqeHHH cpJIIOH,ll;a Ha ycTbe 

CKBa)l(HHbl (.n;11aMeTp rrpeycTbeBOH qacTH CTaJI 280 MM BMeCTO 220 MM) 

11 nOHBHJiaCb B03MO)l(HOCTb 113MepeHHH .n;aBJieHHH B pa3JIJ1qHhIX ceqe

HHHX nOTOKa B np11ycTheBOH qacTH CKBa)l(HHhl, a TaK )Ke np11 BhmycKe 

cpJIIOH,l{a no OTBO,ll;aM, c u;eJibIO .n;onOJIHHTeJihHOH ou;eHKH napaMeTpOB 

pe)l(HMa ee cpoHTaHHpOBaHHH. 

B TeqeHHe 04- 05.86 r. Ha CKBa)l(HHe 6bvrn npoBe.n;eHbl HCCJie,ll;OBa

HHH rryTeM O.l{HOBpeMeHHOfO H3MepeHHH .n;aBJieHHH B nOTOKe ra3a no 

BepXHeMy 11 HH)l(HeMy MaHOMeTpaM apMaTyphI, a TaK)l(e Ha ypoBHe 3aK

pbIThIX 6oKOBbIX OTBO,ll;OB np1111x nocJie,n;oBaTeJibHOM 11 O,ll;HOBpeMeHHOM 

OTKpbITHH. 

II p11 .l{BH)l(eH1111 cpJI1011.n;a no apMaType cpe.n;H11e (ycrnifq11Bb1e) .n;aH

Hhie 113MepeHHH COCTaBHJIH: 

+ no BepxHeMy MaHoMeTpy .n;aBJieH11e PY= 15,50 aT11; 

+ no HH)l(HeMy MaHOMeTpy (Ha nhe.n;ecTaJie apMaTypbI) .n;aBJieHHe 

pn = 21 ,2 aTH; 

+ no cpe,n;HeMy MaHoMeTpy np113aKphIThIX orno.n;ax - 9,5 aTH, np11 

OTKpbITbIX OTBo.n;ax - 9,0 aTH. 

0TKpb1THe 0,ll;HOfO HJIH ,n;Byx OTBO,ll;OB npaKTHqecKH He OTpa311-

JIOCb Ha noKa3aHHH Bepxttero 11 HH)l(Hero MaHOMeTpOB apMaTyphI, 

oqeBH,ll;HO, 113-3a H113KOH nponycKHOH cnoco6HOCTH no cpaBHeHHIO 

c OCHOBHhIM BepTHKaJihHblM nOTOKOM . .l{aBJieHHe Ha OTBO,n;ax COCTaB

JIHJIH: B HaqaJie - 9 a TM, B KOHIJ;e - 0, 1-0,2 a TH np11 pacxo.n;e CMeCH 

OKOJIO 180 T/CyT. 
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. 

ff nPOff3BOAHTEl1bHOCTff CKBAJKHHbl 

IlapaMerpw W1aCTa Ilo Koa<l>cj>HU.HeHraM Ilo peaym.TaTaM 

HIIpOH3BO,ll;H- Ilpo,lzyKTHBHOCTH HCCJle,ll;OBaHIUI 

TeJibHOCTb WiacTa TeHrHaa CKBaJICHHW 

CKBaJICHHW (n. 3.5) 0,4-0,5. 01.86 

P,. Mila 1,2 1,567 

~ 16207 16826 
q<li' T/Cyr 10372 10769 

q •• 
M

3
/cyr 7609 7900 

T/cyr 6133 6367 

q,, ThlC. M
3
/cyr 3312 3438 

P,, Mila 30,0 40,0 

L,, M 3200 3000 

01.4eHKa Ae6MTa <l>oHTaHa 
no pe3ynbTaTaM 3aMepoe AaeneHMR 
Ha 3anopHOM apMaTYpe 05.01.86 r. 

PeaynTaThl HCCJie,ll;o 

Ilo IlOJIY11eHHOMY 

npH HCCJie,ll;OBaHHH 

yCTbeBOMY 

,ll;aBJieHHJO 

2,5 

15911 
10183 

7970 
6020 

3251 

35,5 

3250 

3aMepbI ,naBJieHIDI Ha 3anopHOH apMa-rype (np113aKpbITbIX6oKOBbIX 

OTBO,nax) BbIIlOJIH51JI11Cb B .nayx ceqeHIDIX nOTOKa - y OCHOBaH1151 ap

MaTypbl ( B nbe,neCTaJie) 11 Ha paCCT051H1111 qeTbipex .n11aMeTpOB OT Bep

XHero cpe3a. KpoMe Toro, no pa3MepaM 07.01.86 r . 3acp11Kc11poaaHo ,naa-

11eH11e Ha ypOBHe 3aKpbITbIX OTBO,D;OB - 9,5 aT11. flo 3T11M ,D;aHHblM 

B03MO)l(Ha ou;eHKa .ne611Ta ¢>111011.na TpeM51 cnoco6aM11: 

+ no ,naBJieH11IO B nbe,necTaJie pn np11 113BeCTHOH npo,nyKT11BHOCT11 

n11acTa; 

+ no ypOBHIO 3BYKOBoro 11CTeqeH1151 cp111011.na B aTMOccpepy np11 113-

BeCTHOM ycTheBoM ,naa11emm PY; 
+ no nepena.ny ,naBJieHHH Ha yqacTKe nOTOKa Me)l(,ny ,D;BYM51 MaHO

MeTpaM11. 

Ilp11BO,Zl;11Mble H11)1(e ou;eHK11 BbIITOJIH51JI11Cb no MeTO,Zl;11Ke, 113JIO)l(eH

HOH B pa3,ne11e 5.2, c 11CnOJib30BaHHeM BCex npHBe,neHHblX B HeM HCXO,D;

HbIX ,naHHbIX ( BeCOBbIX H nJIOTHOCTHblX xapaKTep11CTHK CMece:H, faJO

BOfO cpaKTOpa H ,np.). 
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ff nPOH380,QHTEI1bHOCTH CKBAJKHHbl 

Ta6JZu~a5.9 
B3HHJI CKBruKHHhl 

Ilo peayJlbTaTaM Ilo peayJlbTaTaM Ilo peayJlbTaTaM 
HCCJie~oBaHHJI HCCJIC~OBaHHJI HCCJIC~OBaHHJI 

CKBWKHHhl CKBWKHHbl 27.01.86r. CKB3'KJIHW 27.01.86 r. 
14.01.86r. BapuaHT 1 - BapHaHT2 

1,4 1,32 1,32 

11000 31273 10900 
7000 13600 6976 

5192 10000 5115 
4185 8050 4122 

2260 4347 2226 

33,0 46,0 33,0 

4000 2300 4000 
I 

O~eHKa Ae61ua 
no AaeneHMIO e nbeAecTane 
KaK yKa3aHo B n. 5.3.3.1., .n;aBJiem1e B nhe.n;ecTane, T.e. B6m1311 cpe-

3a 245 MM KOJIOHHbl, B npo:u:ecce l1CCJie,ll;OBaHmI OKa3aJIOCb paBHbIM 
P" = 21,5 aT. PY= 19,0 aTa .n;;rn pe)l(11Ma cpoHTaH11poBaH11.si: no o6ca.n;Hoi1 
KOJIOHHe 245 MM (Ha 09.09.85 r.) np11 rrpo.n;yKTl1BHOCTl1 CKBa)l(l1Hbl 
104 T/cyT/aT c .n;e611TOM 32000 T/cyT. CMeCH, B CB.Sl311c3Tl1M Bee napa
MeTpbI yKa3aHHOfO pe)l(l1Ma c ,ll;OCTaTO':IHOH TO':IHOCTbIO MoryT 6bITb 
npl1H.S!Tbl ,ll;Jl.Sl O:QeHKl1 pe)Kl1Ma <t>oHTaH11poBaHl1.Sl Ha 05.01.86. no .n;aB
JieHl1IO B nhe.n;ecTaJie (cM. Ta6JI. 5.3a). 

O~eHKa Ae6MTa <l>OHTaHa 
no AaeneHMIO y eepxHero cpe3a apMayYpbl 
Pac':leTbI 113 ycJIOBl1.SI Kp11T11qecKoro l1CTe':leH11.si: ra3oHecpT.SIHOH cMe

c11 no cpopyJie 113 rr. 5.2, KOTOpa.si: .n;JI.si: orrpe.n;eJieH11.si: pacxo.n; cMec11 GMO
)KeT 6hITb rrpe.n;CTaBJieHa B Bl1.n;e: 

G = FyCM.VKP' 

r.n;e F = 0,0616 M2 - IIJIOI:Qa,ll;b BXO,ll;HOro ce':leHl1.Sl IIOTOKa .n;11aMeT
poM 280 MM; 
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"' nPOl1380,QffTEnbHOCTff CKBAJKffHbl 

YcM H vKJJ - IIJIOTHOCTh CMeCH H KpHTWieCKaJI CKopocTb cpmo11.n:a rrpH 

,n:ru3Jlemrn PY. 
,llmi: ,n:aBJiemui: PY= 16,5 aT, cooTBeTCTBeHHO paBHhI: YcM = 42,3 Kr/M3 

H VKJl = 19,6 M/ C. 

Tor.n:a: G = 0,0616·42,3 ·196:::: 510 Kr/ c = 44 ThIC.T.jcyT cMecH. 

0 .n:ttaKO, .l{JI.H ,n:Byxcpa3HOH CMeCH, rrpHH.HTbie B 3TOH MeTO.l{HKe oc

pe,n:HeHH.H rrpH orrpe,n:eJieHHH KpHTWieCKOH CKOpOCTH BeCbMa He TOqHbl, 

B CB.H3H c qeM, .l{OCTOBepHOCTb rro~eHH.H pe3yJibTaTa CJie.n:yeT cq11TaTb 

HH3KOH. 

01.4eHKa Ae6MTa cf>oHTaHa 
no nepenaAy AaeneHMR e apMaTYpe 
Bh1IIIe yKa3hIBaJIOCh, qTo rrp11 rrpoBe,n:eHHhIX 11ccJie,n:oBatt11.Hx rrepe

rra.n: .n:aBJieHH.H B apMaType Me)K.n:y HH)KHHM H BepXHHM MaHOMeTpOM 

COCTaBHJI (Ha .l{JIHHe 4 ,785 M.): 

P" - PY= 21,5 - 15,5 = 6,0 Krc/ cM2
. 

YKa3aHHhIH rreperra.n: pacxo.n:yeTC.H Ha rrpeo,n:oJieH11e rn.n:paBJIHqec

KHX corrpOTHBJieHHH Ha 3TOM yqaCTKe, a TaK)Ke Ha rrpeo,n:oJieHHe CHJI 

HHep:u;HH .l{BH)Kymerorn IIOTOKa. 0,n:HaKO, rrpoBe,n:eHHbie 07.01.86 r. H 3 -

MepeHH.H IIOKa3aJIH, qTo Ha paCCTO.HHHH 1,31 M . OT KOHTpOJibHOro ceqe

HH.H B IIbe,n:eCTaJie c .n:aBJieHHeM 21,5 aTH .n:aBJieHHe Ha ypOBHe 3aKpbI

TbIX 6oKOBbIX OTBO.l{OB OKa3aJIOCb 9,5 aTH, T.e. HMeJIO MeHhlllee 3HaqeHHe 

no cpaBHeHHIO c IIOKa3attH.HMH Bepxttero MattOMeTpa (15,5 aT.). YKa3att

Hoe rOBOpHT 0 HaJI11:q1111 rrepeMeHHbIX no BbICOTe pe)KHMa TeqeHH.H CMe

CH B 3arropHOH apMarype, .l{JI.H KOTOpbIX HerrpHMeHHMbl o6brqHbie pac

qeThI MeTO.l{HKH rHApaBJIHqecKH ycTaHOBHBlllHXC.H TeqeHHH B Tpy6ax 

KpyrJio ceqeHH.H. B CB.H3H c 3THM, AJI.H rrpoBe,n:eHH.H ou;eHKH .n:e611Ta 

cpOHTaHa no BbillleyKa3aHHbIM .n:aHHbIM Tpe6yeTC.H .l{OIIOJIHHTeJibHaJI 

rrpopa6oTKa. 

01.4eHKa npeA011bHO B03MO>KHOl'"O A06MTa 
cf>oHTaHa npM P" = 21,5 aT. 
IIpe,n:eJibHhIH .n:e6HT cpoHTaHa rrp 11 ,n:aBJieHHH Ha cpe3e 245 MM KO

JIOHHhI (BttyTpeHHHX ,n:HaMeTp 220 MM) orrpe,n:eJieH :113 ycJIOBH.H Heorpa

HWieHHOH rrpO.n:yKTHBHOCTH IIJiaCTa, T.e. rrpH 3a6o:H:HOM .n:aBJieHHH, paB

HblM IIJiaCTOBOMY 847 Krc/ cM2• 

P acqeTbI rrp oBe,n:eHhI no MeTo,n:11Ke, H3JIO)KeHHOH Brr. 5.2. c rrpHH.H

ThIMH B HeH HCXO.l{HblMH .n:aHHbIMJL 

P e3yJihTaTbI rrp 11:i3e.n:eHbI B Ta6JI11u;e 5 .3a. 
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IIp11 cpa1rnemrn: Bap11aHTOB OI(eHoqHbIX pacqeTOB pe)Kl1MOB OTKpbI

TOro cpoHTaH11poBaH11H CKB(l)Kl1HbI Nc:i37-TeHT113 BM,n;Ho, qTo rrepBbIM 

Bap11attT, OCHOBaHHbIH Ha IIpO.zzyKTl1BHOCTl1CKB(l)KI1HblII=104 T/ cyr/ aT, 

HBJrneTCH MI1Hl1MaJibHbIM 113 paccMoTpeHHbIX. B TO )Ke BpeMH, pe)J(I1M 

3, BbJqI1CJieHHbIM 113 ycJioB11if 3BJKOBoro 11cTeqeH11H rrp11 PY = 15,5 aT11 

c .z:i;e611TOM CMeCI1 44 TbIC.T./ cyT. 5IBJI5leTC5l HepeaJibHbIM, T.K. ,l{JIH ero 

peaJI113al(I1H Ha rrpaKT11Ke, 3a6oi1:Hoe .n;aBJieH11e ,n;OJI)J(HO rrpeBbIIIIaTb 

rrJiaCTOBoe, l.fTO a6cyp.n;Ho. TeopeTI{qeCKI1 MaKCl1MaJibHO B03MO)J(eH .z:i;e-

611T no pe)KI1MY Nc:i2 - 40 TbIC.T.jcyT. rrp11 peaJI113a1(1111 Kornporo pac

xo.z:i; CMec11 Jil1MI1TI1pyeTC5l rrporryCKHOM crroco6HOCTblO CTBOJia CKB(l)Kl1H 

np11 HeorpaH11qeHHOM rrpo.n;yKT11BHOCTl1 IIJiaCTa. 

B CBH311 c I13JIO)J(eHHbIM, .l{JIH IIOBbIIIIeHI15l Ha,n;e)J(HOCTI1 orrpe,n;eJieH11H 

rrporrycKHOM crroco6HOCTI1OTBO,l{OB11Bbr6opa113 KOJII{qeCTBa BO 1136e)J(a

H11e B03Hl1KHOBeHl15l aBap11HHOM Cl1Tyal(I111 rrp11 3aKpbITl111 rrpeBeHTOpOB, 

CJie.n;yeT 11CXO,l{l1Tb 113 TeopeTI{qeCKl1 B03MO)J(HOrO rrpe,n;eJibHOro .z:i;e611Ta 

no pe)KI1MJ Nc:i2 (Ta6Jr. 5.3a, T.e. 40 TbIC.T./cyT. ra3oHecprnHoif cMern. 

HeKoTop~epeKoMeHAa~MMnonpoeeAeHM~ 
AOnOnHMTenbHblX MCCneAOBaHMM AnSI yro~HeHMSI 
o~eHKM Ae6MTa <l>OHTaHMPY~ll.\eM CKBa>KMHbl 
1. IIo.n;roTOBI1Tb orno.n;hr OT 3arropHoif apMarypbr ,n;JIH c6poca ra3oHecp

THHoif CMec11 B aTMoc¢epy B KOJII{qeCTBe 4 IIIT. c rrporryCKHOM crroco6Ho

CTblO He Hl1)J(e yKa3aHHOM B CTpOKe 6 Ta6JI. 5.36 (rrp11100 Krc/cM2 -14,8 

TbIC.T.jcyT CMec11) OCHaCTI1B K(l)J(,l{bIH 113Hl1X113Mep11TeJibHOM arrrrapaTy

po:H no COOTBeTCTBJIOII(eM cxeMe. 

2. IIp113aKpbITbIX OTBo.n;ax 3a¢11Kc11poBaTb rroKa3aH11H ,n;aBJieH11if B 

3arropHOM apMaType no H11)J(HeMJ 11 BepxHeMy MaHOMeTpaM, a TaK)J(e Ha 

ypOBHe OTBO,l{OB. 

3. 0TKpbITb rrapy OTBO,l{OB Ha Hl1)J(Heif KaTyIIIKe I1 3acp11KrnpoBaTb 

.n;aBJieH11e Ha ypoBHHX no rr.2, a TaK)J(e no MaHoMeTpaM OTBo.n;oB. IIpo

Bo,n;11Tb Ha6JIIO,l{eH11e qepe3 5-10 MI1H . .z:i;o CTa611JI113al(I1I1 BCex ,n;aBJieHl1M 

11 qepe3 1 qac rrocJie cTa611JI113a1(1111. 

4. 0TKpbITb BTOpy10 rrapy OTBO,l{OB 11 IIOBTOpI1Tb Ha6JIIO,l{eHl15l no rr.3. 

5. 06pa6oTKa 11CCJie.n;oBaHI1M 

6. Orrpe,n;eJIMTb pacxo.n;hr cpJI1011.z:i;a no OTBo.n;aM. 

7. CorrocTaBMTb rra,n;eH11e ,n;aBJieH11H Ha BepHeM MattoMeTpe 3arrop

Hoi1: apMatypbI IIOCJie OTKpbITl15l 6oKOBbIX OTBO,l{OB I1 CTa611JI113a1(1111 

IIOKa3aHl1M ycTaHOBJieHHbIX Ha Hl1X MaHOMeTpOB. 
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llpH HeH3MeHJIOCTII ,Zl;a.BJieHJUI B Ilbe.n;ecTaJie pn> B nepBOM npH6JIIDKe

mrn 3Ha'!eHHe na.n;emrn ,Zl;a.BJiemrn Ha BepXHeM MaHOMerpe MO)KeT 6bITb 

npHIDITO rrapHTeTHbIM 3aMepeHHOMJ pacxo.izy cpmoH.n;a IIO OTBO,Zl;aM, IIOC

Jie qero ,Zl;eJieHHeM rroI<a.3allHH BepXHero MaHOMerpa .n;o OTl<pbITIDI OTBO,Zl;OB 

Ha Be.JIH'lllHY CHH)Kemrn ,Zl;a.BJieHIDI Ha HeM ITOCJie OTKpbITIDI OTBO,Zl;OB H 

CTa6HJIH3au,HH ,Zl;a.BJieHIDI B HHX, )'MHO)KaeM rro.rryqeHHOH BeJIHlllllihl Ha 

H30MepHbrn .n;e6HT CMecH no OTBO,Zl;aM KOCBeHHO H 01.{eHHTb .n;e6HT no CTBO

JIY CKBa)KHHbI. HanpHMep, eCJIH nepe.n; HCCJie.n;oBamreM noKa3aHHe Bepx

Hero MaHOMerpa Ha apMarype COCTaBJULJIO 15,5 aTM., a ITOCJie rrycKa .n;Byx 

OTBO,Zl;OB CTa6HJIH3HpOBaJIOCb Ha 14,0 aTM., TO rra.n;eHHe ,Zl;a.BJieHIDI COCTaBH

JIO 1,5 aTM. B CJrj'Iae, eCJIH npH 3TOM .n;e61u cMecH no ABYM oTBo.n;aM co

CTa.BHJI, 03 ThIC.T/cyr. ro oueHKY OOlllero IIpHTOKa no CKBa)KHHe noJrj'IHM: 

15
'
5 

· 3,0::: 30 TblC. T/cyr. 
1,5 

8. )laJiee H3 cpopM)'JibI ( 4.3) no .n;e6m-y cpoHTatta, onpe.n;eJieHHOMJ no 

IT. 7 ' Bhl'I11CJIHeTC5:1 .n;aBJieHHe B 3arropHOH apMaType nocJie 3aKpbIT115:1 

rrpeBeHTopa, 11 rrocJie qero rrpHHHMaeTc5:1 pemeHHe o ero 3aKphITHH. 

9. llocJie 3aKphlTHR ycThH rrpoBOARTCR Ha6JIIo.n;eHHR 3a CTa611JI113a

u11eH: .n;aBJieHH5:1 Ha apMaType If OTBO.n;ax, If OKOH'IaTeJihHO ou;eHHBaeT

C5:1 cyMMapHblH .n;e6HT CKBa)KHHhl, Ha OCHOBaHHH qero orrpe.n;eJI5:1eTC5:1 

HanpaBJieHHe ,Zl;aJibHeHIIIHX pa6oT. 

01.4eHKa Ae6MTa 
nocne nepeKpblTMH npeaeHTopa M nycKa 
<l>OHTSHMPYIO~ero <l>nlOMAa no OTBOASM 
B TetieHHe HHBapR 1986 r., B coorneTCTBHH c peK0MeH.n;aum1MH K 

:KpeCTOBHHaM ycTbeBOH apMarypbl CKBa)KHHhl N237-TeHrH3 CMOHTHpo

BaJIH 4 OTBO.n;a, Ka)K,Zl;bIH H3 KOTOpbIX COCT05:1JI H3 yqaCTKa BHyTpeHHHM 

.n;HaMeTpOM 77 ,8 MM If ,Zl;JIHHOH 1 M OT YCTb5:1 If ,Zl;aJiee 250 M o6ca.n;HbIX 

Tpy6 198 MM ( BHyTpeHHHM ,Zl;HMeTpOM 17 4 MM, ITJIOllla,Zl;b cetieHH5:1 

F = 0,0238 Ml). Ha paCCTOHHHH 17 M OT YCTh5:1 H OKOJIO 1 M OT KOHl.{a 

OTBO.n;a ycTaHOBHJIH MaHOMeTpbI ,Zl;JI5:1 3aMepa .n;aBJieHH5:1 rrpH HCTe'!eHHH 

rasoHecpnrnoH: CMeCH. PaCCT05:1HHe Me)K.n;y MaHOMeTpaMH f. = 233 M. 

KpoMe 3Toro, .n;JIR no.n;cTpaxoBKH, K 6oKOBOMJ Bhrno.n;y BepxHero npe

BeHTopa c rnyxHMH ITJiamKaMH CMOHTHpOBaJIH ellle O,ll;HH OTBO,Zl; TaKOH 

)Ke MHHhl H3 o6ca.n;HhIX Tpy6 BHyTpeHHHM .n;naMeTpOM 148 MM. 

llepe.n; 3aKpbITHeM rrpeaeHTOpa CKBa)KHHa cpoHTaHHpOBaJia BBepx 

rrpH 3aKpbITbIX OTBo;iax. )laBJieHHe B apMaType ( ITOCJie BbIXO,Zl;a H3 06-
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can;HOH KOJIOHHbl) COCTaBJIHJIO 23,1 Krc/cMI (24,1 aT.) H B6JIH3H Bepx
Hero cpe3a Tpy6hI BttyTpeHHHM .n;HaMeTpOM 280 MM - 16,5 aT. 

B :3TOM noJIO:>KeHHH 27.01.86 r. 6hIJI11 OTKpbITbl Bee 5 6oKOBbIX OT
BO,ll;OB H 3aKpbITbl rrpeBeHTOpbl ycTbeBOH apMaTypbI, T. e. BeCb noTOK 
ra30Hecpnrno:H: CMeCH HarrpaBJieH no OTBO,ll;aM. IloCJie 3aKpbITHH npeBeH
TOpOB .n;aBJieHHe Ha nhe.n;eCTaJie Cpa3y no.n;HHJIOCb c 23,1 Krc/cM2 .n:o 77 
Krc/cM2

, a 3aTeM B03pocJio .n:o 87- 88 Krc/cM2• IIocJie 3aKpbITHH Bepx
Hero OTBO.n;a ,ll;HaMeTpOM 148 MM ,ll;aBJieHHe ycTaHOBHJIOCb 106,2 Krc/ cM2• 

Ha ocTaJibHbIX oTBo.n;ax 3acp11:KcHpOBaJIH cJie.n;y10I11He .n;aBJieHHH: 
Ha 17 M OT ycTbH y KOHIIa 
23-24 Krc/cM2 5,9 Krc/cM2 

npaBbIH BepxHHH 40- 42 Krc/cM2 8,9 Krc/cM2 

43-44 Krc/cM2 9,6 Krc/cM2 

HeT MaHOMeTpa 9,2 Krc/cM2 

HH3KOe ,ll;aBJieHHe Ha rrpaBOM OTBO,ll;e nOKa3aJIO HenoJIHOe OTKpbITHe 
ero KOpeHHOH 3a,n:BH:>KKH y apMarypbl, qTo IIO,ll;TBep.n;H.IIOCb rrpH npoBep
Ke. B CBH3H c :3THM .n;JIH npo.n;oJI:>KeHHH 11ccJie.n;oBaHHH CKBa:>KHHhI :3TOT 
OTBO,ll; 3aKpbIJIH H BCIO BbITeKaIOIIIYIO H3 CKBa:>KHHbI CMeCb HanpaBHJIH no 
TpeM OTBO,ll;aM. IlpH :3TOM ycTaHOBHJIHCb CJie.n:yIOI11He .n;aBJieHmI: 
B apMaType 125 Krc/cM2 

IIpaBblH HH:>KHHH 50-54 Krc/cM2 Ha 17 M 10,9 Krc/cM2 y KOHIIa 
JleBbIH BepxHHH 54-56 Krc/ CM2 Ha 17 M 11,8 Krc/ CM2 y KOHIIa 
JleBblH HH:>KHHH 54-56 Krc/cM2 Ha 17 M 11,3 Krc/cM2 y KOHIIa 

TaKHM o6pa30M, rrpHMepHo no BCeM TpeM oTBo.n;aM npoxo.n;HT paB-
Hoe KOJIJiqecTBO CMeCH. 

IlpHBe.n;eHHbie .n;aHHbie n03BOJIHJIH 6oJiee TOqHo, qeM paHbllle, on
pe.n;eJIHTb rrapaMeTpbl cpOHTaHHpOBaHHH CKBa:>KHHbl no COCTOHHHIO Ha 
27.01.86 r . H3 cJie.n;yroI11eH: cxeMbI oTBo.n;a (p11:c. 5.9a). 

p 

d 

z dZ 

e 

PHc. 5.9a. Pac11erHaJ1 cxeMa oruo~a 
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"1 nP0"13BOP,"1TEflbHOCT"1 CKBA>K"1Hbl 

PaeqeT paexoii:a eMeeH: ITO OTBOAJ' Ha yqaeTKe OAHOfO AH:aMeTpa Me)K
AY ABYMH MaHOMerpaMH: BhIIIO.JIIDIM B ITpeii;ITOJIO)KeHHH, qro Tpy6orrpo
BOA ropH:30HTaJieH, ITOTOK lf30TepMH:qeH, a ITOTepH: AaBJieHIDI ( IIpli paBeH
eTBe eKopoeTeH: ABIDKeHIDI cpa3 eMeeH) paexo.zzyeTeH Ha rrpeoii;oJieHH:e eH:JI 
TpeHH:H lf HHepl{Hl1 B eOOTBeTeTBlflf e ypaBHeHH:eM ABIDKeIDUI: 

dP A.pv2 d 2 

- dz =u+ dz (pv ), (1) 

rii:e: z - paeeTOHHH:e BAOJib ITOTOKa; 
P - ii;aBJieHae; 
p, v - ITJIOTHOeTb lf eKopoeTb ra30HecpTHHOH: eMeea; 
A - K0:3cpcpm.{HeHT rnii;paBJIH:qeeKHX eoITpOTHBJiettHH:; 
d - BHyTpeHHH:H AH:aMeTp OTBoii;a. 
I1HTerpapyH ypaBHeHH:e ( 1) Me)Kii:y eeqeHH:HMH, B KOTOpbIX lf3Me-

p5IeTe5I ii;aBJieHH:e, ITonyqaeM: 

P P - A.G;M _!__ G?M G?M 
I + 2 - 2 2 + 2 (2) 

2gdF Yep gF y, gF y2 

0Te10ii:a ITo.rryqaeM paeqeTttyIO cpopMY.rry AJIH orrpeii;eneHHH BeeoBo
ro paexoii:a eMeeH: ITO OTBOAY B Bliii;e: 

G = gF2(P, -Pi) 
CM A Rf 2d . 1/ Y cp -1/ YI + 1/ Y 2 ' 

rii:e: GcM - BeeoBoii paexoii: eMeea, Kre/eM; 
g - yeKopeHH:e eH:Jibl TH)KeeTH; 
d - BttyTpeHHH:H: AH:aMeTp OTBoii;a, M; 
P1, P2 - ii;aBJieHHH (a6eoJIIOTHbie) B eeqeHHHX 3aMepa, Kre/eM2; 
F- ITJiorn;aii;h eeqeHHH ornoii:a ITO BHyTpeHHeMy ii;aaMeTpy, M2; 

(3) 

y1, y2 - yii;eJibHhIH Bee eMeea B eeqeHHHx 3aMepa ii;aBneHHH, Kr/ M3; 

Yep - epeii;HHH .yii;eJibHhIH Bee Ha yqaeTKe Me)Kii:y eeqeHH:HMH 3a-

Mepa, Kr /M3
. 

IlpHHHMaH A= 0,02, ITPH Typ6yneHTHOM pe)KH:Me ITOTOKa AJIH ornoii:a 
d = 0,174 M, F= 0,0238 M2 H: F2 = 5.664*10-4 M-4, ITOJiyqH:M: 

(P
1 
-P2 )·10-4 

CCM = 7,448 
f, 1 1 

0,0575· - - - + -
(4) 

Ycp Y1 Y2 
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IlJIOTHOeTb eMeeM rrpM mo6oM JJ;aBJieHMM p HM)l(e J];aBJieHM51 Haeb!

rn:eHM51 PKae orrpeJJ;eJIHeTeH M3 Bbipa)l(eHM51: 

Y _ Y _ Y nae -y ITT • (P _ P) p > p > p 
(P) - nae p _ p nae IIpM Hae - - aT 

Hae err 

(5) 

1000 + r <I> • y re 

y ITT = 10001 + r (6) 
YK <I> 

rJJ;e: YcP> - yJJ;eJihHbIH Bee ra3otte¢THHOH eMee11, Kr/M3 rrp11 JJ;aBJie-

HMM P, 
YHae > yaT - TO )Ke Kr /M3, rrpM JJ;aBJieHMl1 Haeb1rn:eHM5I P Hae 11 aTMoe¢ep

HOM p = 1·104 Kr/M2
• aT ' 

Yrn - yJJ;eJibHbIH Bee ra3a, Kr/M3
; 

'YH - yJJ;eJibHbIH Bee ra3MpOBaHHOH He¢TM, Kr / M3; 

r <I> - ra30BblH ¢aKTOp, HM3 I 1000 Kr (rro JJ;era3MpOBaHHOH He¢T11) 

CpeAHMH yAeJihHbIH Bee eMee11: 

· Yep = 0,5( y, - '¥2), (7) 
rJJ;e: y1 11 y2 - yJJ;eJihHbie Beea eMee11 B ttaqaJie 11 KOH~e yqaeTKa rrp11 

P, 11 P2 orrpeJJ;eJI5JIOTrn ITO (5) 11 (6). 
,l.lJIH YTOqHeHHoro paeqeTa G Ha oeH0BaH1111 Bbillie rrp11BeJJ;eHHbIX 3a-

MepoB JJ;aBJieHM51 l1 JJ;aHHbIX rrpMH51TO: 

'YH = 806 Kr/M3, 'Yrn = 1,2 Kr/M3, 

r<I> = 546 HM3/1000 Kr, 

P Hae = 251 ·104 Kr/M2, 

P, = (55+1)-104 = 56-104 Kr/M2; P2 = (11,6+1)-104 = 12,6·104 Kr/M2. 

ITO (6) 11MeeM: 

1000+ 564 · 1·2 
YaT = 1000/806+546 = 3,024 Kr/M3 

ITO (5) IIOJiyqaeM: 

=644- 644-3,024 ·(251 ·104 -P) 
YP (251-1)·104 

"(p = 2,564-10-4.p + 0,46 
OTKyAa rrp11: P1 = 56-104 Kr/ M2, 

P2 = 12,6·104 Kr/ M2, 

y1 = 144 Kr/ M 3, 

"f2 = 38 Kr/M3, 

(8) 

(9) 
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ITO (9): 
Yep= 0,5(144 + 38) = 91 Kr/M3, 

ITO ( 4): 
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H nPOH3BOAHTEnbHOCTH CKBA)l(HHbl 

GCM = 7,448· (56-12,6} 10
4

·10-4 = 120 36 Kr/C = lQ 4 TblC.T 

00575. 233 - - 1- +-1 ' ' cyr 
' 91 144 38 

Ha Tpex OTBO,ll;ax: 
GcM = 31 ,2 ThIC. T/ cyT, B TOM q11cJie; 
tte¢T11 - G" = 31,2/1,655 = 18,55 ThIC. T/ cyT; 
ra3a - Q,. = 546· 18850· 10-6 = 10,3 MJIH. HM3/ cyT. 
,llattHbie noKa3aTe.rreli, paccqHTaHHbIX BbIIIIe, no.n;TBep)K,ll;aIOT 3Haqe

HHH nOKa3aTe.rreli, noJiyqeHHbIX pac1!eTOM napaMeTpOB ¢0HTaH11poBa
llliH no o~eHKe BbI6poca 6ypHJibHbIX Tpy6 113 CKB(l)KHHbI. 

5.4. Pac'leT rnyweH111R e ccno6» 

Ilp11 pacITpe.n;eJiemrn 3Haqett11li .naBJieH11li, B03HHKa10m11x B ITpo~ec
ce rJiyIIIeHHH CKB(l)KHHbI, npe.n;ITOJiaraeTCH, qTO 3aKa3q11Ky paCTBOpa 
.HEP IIJIOTHOCTbIO 2,00 r/cM3 Haq11HaIOT npOH3BO.D;HTb MrHOBeHHO noc
Jie 3aKpbITHH CKB(l)Kl1Hbl. Ilp11 :3TOM B CKB(l)l(Htty IIpO.D;OJI)KaeT nOCTYIIaTb 
nJiaCTOBbIH <l>JIIOH.D; c 3aTyxa10m11M paCXOAOM no ra3y 11 npOHCXO.D;HT 
nepepacnpe.n;eJiett11e ,n;aBJieHHH pacxo.n;oM no raJy 11 ITpo11cxo.n11T nepe
pacnpe.n;e.rrett11e .D;aBJieHHH B OKOJIOCTBOJibHOM 30He ITJiaCTa. 

Eme o.n;tto npe.n;JIO)Kett11e 3aKJI10qaeTcH B OTCYTCTB1111 npocKaJih3hI
BaHHH ra3a qepe3 paCTBOp - npH rnyIIIeHl111 .HEP C)KHMaeT ra3 no.n;o6-
HO nopIIIHIO. 

PacqeT .n;aBJiett11H ITp11 C)KaT1111 ra3a npoH3BO.D;HTCH c yqeToM .n;attHhIX 
ITO ra30BOMY ¢aKTopy HHCTHTyra «f11.n;pOBOCTOKHe¢TM: 

P0 VcKB = (VcKB - [(APc+B)q"+%J-t)-Pc (5.32) 
r.n;e A, B - sMnHpl1l{ecK11e ITOCTOHHHh!e, cooTBeTCTBeHHO paBHbie 

1,6311400; 
Pc - .n;aBJiett11e C)KaToro ra3a; 
po - HaqaJibHOe .n;aBJieH11e B CKB(l)KHHe; 
VcKB - o6oeM CKB(l)Kl1HhI; 
q" - .n;e611T CKB(l)KHHbI no .n;era3HpOBaHHOM tte¢T11; 
% - ITp0113BO.D;l1TeJibHOCTb no.n;aq11 paCTBOpa. 
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ff nPOH380,4HTEnbHOCTH CKBA)KffHbl 

.l(mI ou:eHKH H3MeHeHHH 3a6o:i1ttoro ,ZJ;aBJieHHH HCITOJib30BaJiaCh 3M

m1pWieCKaH cpopM)'Jia, no.rryqeHHaH npH o6pa60TKe pe3yJibTaTOB HCilbI

TaHHM CKB(l)KHH TettrH3cKoi1 nJioma,ZJ;H: 

p BOC = PH +Cigt (S.33) 
r,ZJ;e: P" - ttaqaJibttoe ,ZJ;aBJieHHe, MITa; 

c - 3MITHpHqecKaH IlOCTOHHHaH, c = 7,0; 
t - BpeMH IlOCJie OCTaHOBKH CKBCDKHHbI, MHH. 

3ttaqettHe nocTOHHHOM C npHHHTO MaKCHMMbHhIM H3 3aperHcTpH

poBaHHhIX. <DopMyJia (S.33) ITOJiyqetta npH aHaJIH3e yqacTKOB KpHBbl 

BOCCTaHOBJieHHH 3a nepBbie so MHHyT. 

B npHBO,ZJ;HMhIX HH)l(e Ta6Jrnu:ax BBe,ZJ;eHhI cJie,ZJ;y10mHe o6o3ttaqeHHH: 

t - BpeMH c ttaqaJia 3aKaqKH pacTBopa, c; 

VP - o6neM 3aKaqattttoro pacTBopa, c; 

Pc - ,ZJ;aBJieHHe C)l(aToro ra3a, 10 MITa; 

pre - rH,ZJ;pOCTaTWieCKOe ,ZJ;aBJieHHe CTOJI6a paCTBOpa, 10 MITa 

P3 - 3a6o:i1ttoe ,ZJ;aBJieHHe, 10 MITa; 

PY -ycTheBoe ,ZJ;aBJiettHe, 10 MITa; 

P.oc - BoccTaHOBJiettttoe ,ZJ;aBJieHHe Ha 3a6oe CKB(l)KHHhI, 10 MITa. 

B rn6JIHU:ax ·S.10 H 5.11 npe,ZJ;cTaBJieHbI rpacpHKH rnyrneHHH ,ZJ;JIH 

ABYX KpaMHHX CJiyqaeB - MaKCHMaJibHO H MHHHMaJibHOro ,ZJ;e6HTOB H3 

Ta6JIHU:bl 5.9. 
Ta6J1uu,a 5.10 

T v, pc P,. P, p P_ IlpHMe'laHHe y 

10 1,9 216 10 365 206 460 q• = 190 JI/c 

20 3,8 230 19 388 211 460 q, = 13600 JI/Cyr 

30 5,7 234 29 402 205 460 P. = 2,00 r / cM
3 

40 7,6 236 39 414 194 460 .. 

50 9,5 238 49 426 189 460 
'· 60 11,4 240 58 437 182 460 

120 22,8 264 117 520 147 481 Ha'laJIO IlOfJIOIUeHH.H 

180 34,2 278 175 592 103 499 
" 

240 45,6 287 234 660 53 502 
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t v P. P,. p 

10 1,9 190 10 

20 3,8 212 19 

30 5,7 223 29 

40 7,6 228 39 

50 9,5 232 49 

60 11,4 234 58 

120 22,8 262 117 

180 34,2 277 175 

240 45,6 287 234 

P. 

180 

193 

194 

189 

183 

176 

145 

102 

53 

5. OUEHKA XAPAKTEPffCTUK nnACTA 

ff nP0"13BO,QffTERbHOCTff CKBAJKffHbl 

Ta6lluu,a 5.11 

p P_ IlpHMe11amte y 

244 330 q• = 190 JI/c 

275 330 q• = 6976 JI/ cyr 

296 330 P. = 2,00 r / CM
3 

311 30 r: 

325 330 
' 

336 330 

423 351 Ha'laJIO IIOfJIOl.IleHHH 

496 363 

565 372 

5.4. 1. lltccneAOBaHMe CKBa>KMHbl 
npM rnyweHMM cc e no6» 

JJ:;rn: orrpe,n;eJiemi:.H rrapaMeTpOB rrpou:ecca rnyIIIemrn «B Jio6~ 
31.01.86 6brna 3aKa'!Ka pacTBopa MPE rrJIOTHOCTbIO 2,00 r/cMi. Ilapa
MeTpbI rrpou:ecca 3aKa'!KH rrpHBO,ll;.HTC.H Ha pHC. 5.10. 

KaK cJie,n;yeT H3 rpaqmKa, pocT ,n;aBJieHH.H Ha ycTbe ,n;o 30 ceKyH,n; 
IlOJIHOCTbIO COOTBeTCTBOBaJI pac'IeTHOMy. 3aTeM B Te'!eHHe rrpHMep
HO 10 ceKyH,n;, ,n;aBJieHHe cTa6HJIH3HpoBaJIOcb 11cocTaBHJIO21,0 MIIa, 
IIOCJie qero rrpOH30IIIeJI CKa'IKOo6pa3HbIH pocT ,n;aBJieHH.H ,l{O 45,0 
MIIa. B STOT MOMeHT 6bIJIH OTKpbITbI OTBO,ll;bI 11 rrpeKpar.u:eHa rro,n;aqa 
paCTBOpa. 

0TMe'IeHHbIH pocT ,n;aBJieHH.H CB.S=I3aH c HeycTOH'IHBOCTbIO IlOBepx
HOCTH pa3,l{eJia 6ypoBOH paCTBOp - ra30)1(H,ll;KOCTHa.51 CMeCb, B pe3y Jib
TaTe qero rrpoH30IIIeJI rrpopbrn ra3a Ha ycTbe. ,llaBJieHHe C)l(aTH.H 22,3-
23,4 MIIa ra30BbIM rry3bipeM 6brno rrepeHeceHo Ha ycTbe, r,n;e HMeJIOCb 
21,0 MIIa. TaKHM o6pa30M Ha ycTbe rroJiyqaeTrn 21,0 + 22,3-23,4 = 

44,4 MIIa, 'ITO c pa3HHu;eM: rrpHMepHo 2% coBrra,n;aeT c 3aperncTp11po
BaHHbIM 3Ha'!eHHeM. 

TaKHM o6pa30M, rnyIIIeHHe CKBa)l(HHbI «B JI06~ pacTBopoM MEP-2 
B03MO)l(HO JIHIIIb rrpH rrep110,n;11qecKoM cTpaBJIHBaHHH c ycTh.H. 



5. OUEHKA XAPAKTEPl!fCTl!fK nnACTA 

l!f nPOl!f380.Ql!fTEnbHOCTl!f CKBA>Kl!fHbl 

P,M fk Mna 
I 

~r--~~~--.-~~~~....-~~~-...-~~~---1740 

~ 

27,0 

~ 

2'tp 

22pt--~-7'..._-+-+~~~-+-~~~--1~~~~-1{j{),O 

21,0 

18,0 

9,0 

6/J 

4,5 

f,'i 

30,0 
0 qs f,O 2,0 f.,MUH 

30!((Jt/(Ttfll 

~ ,,,.. 22,8 Vp,M3 

PHc. 5.10. fpa<f>HK rnyweHH.11 CKBalKHHbI M37-TeHrH3 (31.01.86 r.): 
• - <f>aKnNecKoe, ®, A - reoperH'ICCKoe, Pc - AaBJICHHe ClKaTH.H raaa, 

Py - AaBJICHHe Ha ycr&e, p aa6 - AaBJieHHe Ha aa6oe 
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156 5. OUEHKA XAPAKTEPl!fCTl!fK nnACTA 

ff nPOl!f380,Ql!fTEnbHOCTl!f CKBAJKl!fHbl 

TaKHM o6pasoM, r.rrymeH11e CKBaJKl1HhI @ 1106» pacrnopoM llEP -

2 B03MO)KHO JUilIIb rrp11 rrep110.n;wi:ecKOM CTpaBJurnamrn c ycTMI. Ha p11c 

5.10. rrpe.n;cTaBJieH rpaq:rnK rnymeH11.H CKBaJKl1HhI 37 TeHrn3. 

5.4.2. BblBOAbl 

Pe3YJibTaTbI 11cCJie.n;oBatt11.H CBHAeTeJibCTBYIOT o CM.HT1111 KOJIOHHbI 

245 MM B COJI.HX. 

fJIYmeH11e CKBaJKl1Hbl ~B 1106» pacrnopOM llEP-2 B03MO)KH0 rrp11 

rrep110.n;wi:ecKOM cTpaB11HBaH1111 .n;aBJieH11.H c ycTb.H. 

Ilp11 KpyrrHOMaCIIITa6HbIX HecprnHbIX cpOHTaHax Ha YCTbe pea11my

eTC.H o6pameHHblH .n;11crrepCHO-KOJibUeBOH pe)Kl1M 11CTe'IeHl1.H rasmKH.l{

KOCTHOH cMec11. 

IIapaMeTpbI cpoHTaH11py10meH: CKBaJKl1HhI .n;oJI)J(HbI cooTBeTCTBo

BaTb KaK CBOHCTBaM rrpo.n;yKTl1BHOro IIJiacTa, TaK 11 r11.n;po.n;11HaM11'!eC

Kl1M xapaKTep11CTl1KaM B CTBOJie CKBa)Kl1Hbl. 

llcc11e.n;OBaHl1e cpoHTaH11py10meii CKBaJKl1Hbl MeTO,ll;OM pasrpy3Kl1 

II03BOJI.HeT orrpe.n;eJil1Tb OCHOBHbie xapaKTep11CTl1Kl1 6e3 rrp11JIO)Kemrn 

.n;orro11H11TeJihHhIX Harpy3oK Ha ycTbe. Bo BpeM.H 11cc11e.n;oBaH11.H orrpe

.n;eJI.HeTc.H CTPYKTYPa 11 cocTaB rasO)J(H.l{KOCTHhIX rroTOKOB Ha cpaKeJibHOH 

Tpy6e 11 orno.n;ax. 



6. OPrAHltf3AUltfR ltf nPOBEllEHltfE PA60T no nPHHYJlltfTEl1bHOMY 

cnYCKY 3KCnnYATAl.lltfOHHOlil KOROHHbl ltf rnYWEHltfE CKBAJKltfHbl 

6. OPrAH"13ALV1S1 "1 nPOBEAEHME PA60T 
no nPMHYAMTEnbHOMY cnYCKY 

3KCnnYATA~"10HHOM KOnOHHbl "1 rnYWEHME 
CKBA>KMHbl (WTA6 - CM. nPMnO>KEHME 6.1.) 

6. 1. Bb160p KOMnOHOBKM KOnOHHbl 

... ycTaHOBKM AIHI cnycKa Tpy6 
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IIpoBe.n;eHHb1e 11ccne.n;0Bamrn: IT03BOJIMJIM oneHMTb ITapaMeTPbI cpoH

TaH11poBaH11.H CKBaJKMHbl M ITOKa3aJIM, qTo ycTbe CKBa:>KMHbl o6opy.n;o

BaHO ITpoqHo, a Me)I<Tpy6Hoe ITpOCTpaHCTBO (Me)l(.n;y 9" M 12" KOJIOHHa

MH) ITOJIHOCThIO repMeT11qHo 11 BhI.n;ep)KMBaeT 6oJibIIrne(>25,0 MIIa) 

.n;aBJieHM.H. 

yqJfTbIBM COCTO.HHMe ycTb.H M YHMKaJibHYIO ITpo.n;yKTMBHOCTb CKBa

)l(JfHbl, pyKoBo.n;cTBO MHII ITpMH.HJio pernett11e MCITOJib30BaTb CKBaJKM

Hy KaK 3KCITJiyaTa:QMOHHbIH o6neKT, )l;JI.H qero ITpOM3BeCTH ITpHHY,ll;H

TeJibHhlli crrycK KOJIOHHhl ITo.n; .n;aBJieHHeM. PaccMoTpeHbI ITpe.n;Jio)l(eHH.H 

HIIO «EypeHHe~, HHCTHTYTOB «Bonrorpa.n;HHIII·lHecpTb~ 11 «BHH

Hra3a~, a TaK)l(e HHOcpHpMbI «OTHC~ (CIIIA) H «CE<DTH EOCC~ 
(KaHa.n;a). 

Ilo ycnoBH.HM cITycKa ITpe.n;IToqTeHHe 3acJiy)l(HBaeT o.n;Hopa3Mep

HM KOJIOHHa, o.n;HaKO, yqHTbIBM BbICOKHe ITapaMeTpbI cpoHTaHHpy10-

I1Ie:fl CKBa)l(HHbl, orpaHHqeHHbie B03MO)l(HOCTH ITO .n;aBJieHH.HM H ITO 

ITpOH3BO)l;HTeJibHOCTM OTeqeCTBeHHOH TeXHHKH H TO, qTo 3a.z:i;aBOqHa.H 

KOJIOHHa ITOCJie rnyrneHH.H CKBa:>KHHbl 6y.n;eT 3a:QeMeHTHpOBaHa H HC

ITOJib30BaHa KaK 3KCITJiyaTa:QHOHHM )];JI.fl CKBaJKHHhI N237-TeHrM3 ITpH

HHMaeTCH .n;Byxpa3MepHo:fl: 

0127 MM - 1600 M, 0168 MM - 2780 M. 3TO IT03BOJI51eT rrpHMeHHTb 

HaH6onee KOMITaKTHYIO H Ha)l;e)KHYIO cxeMy ycTbeBoro o6opy.n;oBaHM51, 

6e3orracttoe rrpoBe.n;eHHe pa6oT, MMrropTHhie aHTHKoppo3HOHHbie 06ca.n;

Hh1e Tpy6bI 6e3 crre:QHaJibHOH rro.n;roTOBKM, cepMHHO BhirryCKaeMbl MM

rropTHbie o6paTHble KJiallaHbI-ITpo6KM M HCITOJib30BaTb OTeqecTBeHHYIO 



158 6. OPrAHff3AUffR ff nPOBE,QEHffE PA60T no nPffHYllffTEflbHOMY 

cnYCKY 3KcnnYA TAl.lffOHHOiit KOROHHbl ff rnYW EHffE CKBAJKffHbl 

u;eMettnrpoBO'IHYIO Texmmy ,n:Jrn r.rryIIIemrn H u;eMeHTHpoBamrn o6ca.n:
Hoti: KOJIOHHbI (pHC. 6.1.). 

,ll.IDI crrycKa TPY6 no.n: ,n:aBneHHeM np:muna rn,zwaBJIWieCKa51 ycTaHOB
Ka q:mpMbI «0TI1C» c npOTHBOBbI6pocoBOM o6opy,n:oBaHHeM qrnpMbI 
«KaMepOH» (pHC. 6.2). B CB5I3H c TeM, qrn arperaT ,ll;JIJI cnycKa Tpe6 B 
CKBa.)KHH)' no.n: ,ll;aBJieHHeM ycTaHaBJIHBaeTCJI Ha rrpeBeHTOpttyIO c6opKy, 
B03HHKaeT Heo6xo,n:HMOCTb yKpenHTb ycTbe TaK, qTo6bI OHO MOrJio BbI
.n:ep)K(lTb Bee crrym;eHHOti: B CKBa)I(Htty KOJIOHHbI Tpy6 (pHC. 6.3.). ,llJIJI 
3TOH u;eJIH H3TOTOBJieH XOM)'T CBapttoti: KOHCTP)'KU:HH, KOTOpbIH ycTaHaB
mrnaeTCJI B 30He cpnattu;eBoro coe.zurneHHJI npeBeHTopoB c KpecTomrnoti:. 
Me:>KJJY cpnattu;aMH npeBeHTopa H KpecTOBHHhI HMeeTCJI 3a3op B = 20 MM. 
B Hero BXO,ll;HT 6ypT XOM)'Ta, TOJIID;HHaKOTOporo 18 MM (no3. 3.). 

XoMyT, crnttyTbiti: 8-10 6onTaMH 0M20, JIBJIJieTCJI onopo:H ,n:nJI qe
Tbipex no,n:KOCOB 1'13 Tpy6 0168 MM. HmKHHMH onopaMH no,n:KOCOB 
JIBJIJIIOTCJI 3aKna,n:Hhie ,n:eTaJIH (no3. 17), ycTaHOBJieHHbie B 6eTOHOM 
cpyH.n;aMeHTe. 06ru;a51 Hecyru;M cnoco6HOCTb .n:onoJIHHTeJibHOH onopbl, 
CHHMaIOII{eti: BepTHKaJibH)'IO Harpy3KY c ycTbJI, COCTaBJIJieT 150 T. Pac
nOJIO)l(eHHe XOM)'Ta, onop H no,n:BhlIIIe'IHOro OCHOBaHH5l noKa3aHbI Ha 
pnc. 6.3. OcttoBaHHe no.n: BhilllKY (n03. 1) cny)l(HT ,n:JIJI ycTaHOBKH Ha 
HeM KpaHa, c nOMOII{bIO KOTOporo MOHTHpyIOTCJI )'3Jlbl ycTaHOBKH ,ll;JIJI 
crrycKa Tpy6 no.n: ,n:aBneHHeM. OcHoBaHHe ycTaHOBJieHo TaK)l(e Ha cpyH
,n:aMeHT. C u;enhIO rrpe.n:oxpatteHHJI ycTb5l ycTattOBJieHa cpepMa (rro3.8), 
CTJI)l(KH (no3. 7). Ha pttc. 6.3. TaK)l(e noKa3aHa rrepBoHaqanbHaJI c6op
Ka Ha )'CTbe. Otta BKJIIOqaeT: XOM)'T Ha KOJIOHHe 426 MM (no3.11 ) , CTJI)l(
Hbie IIInHJibKH 042 MM (no3. 12), KaTyIIIKa KOJIOHHOH fOJIOBKH (no3. 
15),n:Be KpOTOBHHbI (no3. 13,14), cnapeHHbIH nnaIIIeqHbIH npeBeHTOp H 
yHHBepcanbHhIH npeBeHTOp (no3. 4). 

KpoMe Toro, CMOHTHpOBaH cneu;HaJibHblll CTeH,n: ,ll;JI5l MOHTa.)Ka, HC
IlbITaHHJI H onpecCOBKH HMnOpTHOro o6opy,n:oBaHH5l. 3aBe,n:eHbI o6ca.n:
Hbie, HaCOCHO-KOMrrpeccopHbie Tpy6b1, Heo6xo,n:HMOe o6opy,n:oBaHHe H 
MaTepHaJibl. 

yqHTbIBa51 nOBbillleHHYIO onacHOCTb H BblCOKyIO CJIO)l(HOCTb npe.n:
CTOJIIUHX pa6oT, npoBeJIH HH,ll;HBH,ll;)'aJibHOe co6ece,n:oBaHHe co cneu;H
aJIHCTaMH BOeHH3HpOBaHHbIX cJiy)l(6, .n:onymeHHbIX K BbIIIOJIHeHHIO 
pa6oT. 

B ee cneu;nanHCThI no,n:TBep.n:nnH )l(eJiaHHe H Heo6xo,n:HM)'IO npocpec
CHOHaJihHYIO no,n:rOTOBKY ,ll;JIJI pa6oT no cnycKy Tpy6 no.n: ,ll;aBJieHHeM. 
c 4 no 10 HIOJIJI 1986 r . npoBeJIH MOHTa.)K ycTaHOBKH «0TI1C», CMOH-
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cnYCKY 3KCnnYA TAl..lltfOHHOlif KOflOHHbl ltf rnYWEHltfE CKBAJKl!fHbl 

THpoBaH rryJibT yrrpaBJieHJiIH .n.pocceJieM, c6opKH JIJiIHJiIM cTpaBJIJiIBaHJiIH 

JiI rrpHBH3KJiI y3Jia BbipaBHJiIBaHJiIH .n.aBJieHJiIH, rro,n:roTOBJieHbI K pa6oTe 

,n:Be CTaHIJ;JiIJiI yrrpaBJieHJiIH rrpeBeHTOpaMJiI. 

PHc. 6.1. CxeMa o6B.113KH ycr&H H raMrroHaiKHOH 
reXHHKH MH rnymeHHH Q>oHTaHa H 

11,eMeHTHpOB3HH.ll 168x127 MM o6ca;:J,HOH 
KOJIOHHbI Ha CKBaiKHHe M37-TeHrna: 

1- CKBM10 (1mr.),2 - aM6ap (1 mr.), 
3 - eMKOCTb (3 mr.), 4 - H3COCHble craHIJ,HH (2 
lllT.), 5 - liM-700 (4 mr.), 6- eMKOCTb OliMJK 

(1 mr.), 7 - CKIJ;-2 (2 mr.), 8 - cMecHreJih 
(8 mr.), 9 - aBro11,HcrepHb1 (8 mr.), 10 - AH-700 

(14 mr.), 11- IJ;A-320 (40 mr.), 12 - eMKOCTb 
40 M3 (18 mr.), 13 - rro,11orpeBareJI& (1 mr.) 

BID 
EJ 
El 
EJ 

BID . 



160 6. OPrAHff3AUffR ff nPOBEAEHffE PA60T no nPffHYAffTEllbHOMY 

cnYCKY 3KcnnYATAl..lffOHHOH KOflOHHbl ff rnYWEHffE CKBAJKffHbl 

PHc. 6.2. CxeMa ycrauoBKH AJIJI cnycKa Tpy6 e CKBB)KHHY DOA AaBJieHHeM: 
1 - KJUO'I; 2. eepTJIIOr; 3 - IlOABCCKa; 4 - pa60'18JI JJJIOIJJ,aAKa; 5 - npOTHBOBec 
Jie6eAKH; 6 - IlOABH)KHblH 33XB3T; 7 - CTpeJia; 8 - AOMKpaT; 9 - HCUOABH)KHblH 

aaxsaT; 10 - YffHBCpcaJibHblH npeBCHTOp 11" 



6. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nPffHYJlffTERbHOMY 

cnYCKY 3KCnRYATAl.lffOHHOH KOROHHbl ff rnYWEHffE CKBAJKffHbl 

PHc. 6.3. CxeMa KOMDOHOBKH IIBO 
c ycHJieaaoA aecymeA cnoco6aocrbIO 

yCTbJI CKBa:atffffbl 

161 



162 6. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nPffHYllffTERbHOMY 

cnYCKY 3KcnnYATAUff0HHOlit KOROHHbl ff rnYWEHffE CKBAJKffHbl 

6.2.Pac~eTcnycKaKOM6MHMpoeaHHO~ 
KOnOHHbl 127x168 MM 

,l(ononmneJibHbie cBeti:emui: AJIH pactieTa Tpy6 noti: AaBJiemi:eM 3aK
JIIO'IaIOTCH B CJieJJ;yIOIUeM: 

+ KOMnOHOBKa 'Tpy6, crrycKaeMbIX B CKBa_)J(J1ffy: 0127 (9,19) - 1600 
M + 0168,3 (10,59)- 2530 M + 0168,3 (12,06) - 250 M, Bcero 4380 M; 

+ Bee noroHHoro MeTpa Tpy6: 
0127 (9,19) - 26,7 Kr; 
0168,3 (10,59) - 41,66 Kr; 
0168,3 (12,06) - 47,62 Kr; 
+ AaBJieHHe Ha KOJIOHHOM cpnaHJ:_\e npH cpOHTaHHpOBaHHH Ha 4 OT

BOJJ;a 194 MM COCTaBJIHeT 10,0 Mila; 
+ KOJIOHHa 3anonmi:eTC51 pacTBopoM IlJIOTHOCTbIO 1,70 r /cM3. 

,l(JIH pactieTOB IlpHHHMaJIOCb JJ;Ba 3Ha'IeHH51 ti:e6HTa no nJiaCTOBOH 
HecpTH: 40000 M3/ CYT H 10000 M3/ CYT. EoJibIIIee 3HatieHHe ti:e6HTa COOT
BeTCTByeT rrpeti:rroJio)KeHHe o 3HatIHTeJihHOH rrpOJJ:YKTHBHOCTH ITJiacTa 
(nopHJJ;Ka 1000 (T/ cyT)/ Mila) H rrpHMepHOM paBeHCTBe 3a6o:Httoro H 
ITJiacToBoro AaBJieHHli. MeHbIIIee 3HatieHHe - peanbHOH rrpOJJ:YKTHBHO
cTH CKBa_)KHH TeHru3cKo:H IIJIOIUati:H (Ta6n. 6.1). 

B nepBbIH MOMeHT crrycKa KOJIOHHbI 0127 MM B CKBa_)KHHY ti:aBne
HHe IIOA 6aIIIMaKOM COCTaBHT 10,0 Mila. y CHJIHe BbITaJIKHBaHHH COOT
BeTCTBeHHO: 

F=P·S, (6.1) 
rti:e p - ti:aBJieHHe noti: 6aIIIMaKOM, s - nJIOil{aJJ;b Ce'IeHHH 6aIIIMaKa. 
F= 15,7·10.0"" 16 (T) (6.2) 
ilpH nocJieJJ;yIOil{eM crrycKe KOJIOHHbl 6aIIIMaK (no JJ;HaMeTpy paB-

HblH MycpTe) rrepeKpbrnaeT OTBOJJ;bl. 3TO Bbl3bIBaeT IIITyu;HpOBaHHe II O
TO Ka H, CJieti:oBaTeJibHO, pocT ti:aBJieHHH noti: 6aIIIMaKOM. ,l(JIH orrpeti:eJie
HHH BeJIHtIHHbl yKa3aHHOro ti:aBJieHHH BOCIIOJib3yeMC51 pe3yJibTaTaMH 
HCCJieJJ;OBaHHH CKBa_)KHHbl OT 28.01.86 (cM. naparpacp 5.2.3.), cyTb KO
Toporo 3aKJIIO'IaJiaCb B orrpeti:eJieHHH ti:aBJieHH.H Ha YCTbe rrpH IIOCJieJJ;O
BaTeJibHOM 3aKpbITHH OTBOAOB (pHC. 6.4).KpHBM I COOTBeTcTByeT 3aK
pbITHIO OTBOAOB IIJIOil{aJJ:b cetJeHHH 230 cM2, a KpHBM II - 3aKpbITHIO 
CKBa_)KHHbl JJ;HaMeTpOM 220 MM - IIJIOil{aJJ;b cetJeHHH 380 CM2• 

KpHBbie rrpoBeti:eHbI TaKHM o6pa3oM, tIT06b1 rrpH TIOJIHOM 3aKpbITHH 
noJiyqHTb Ha ycThe rrJiaCTOBoe ti:aBJieHHe 3a BbitieTOM rHti:pocTaTH'!ec-
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cnYCKY 3KcnnYATAl..lffOHHOlir KOROHHbl ff rnYWEHffE CKBAJKffHbl 

KOfO CTOJI6a He<i>TH. IIpe,ZJJIOJiaraeTCH, 'ITO BOCCTaHOBJieHHe H,Zl;eT ,Zl;OC
TaTO'IHO 6bICTpO (HJIH 3aKpbITHe ,Zl;OCTaTO'IHO Me,Zl;JieHHO) H 3a6oHHOe 
,Zl;aBJieHHe BOCCTaHaBJIHBaeTCH ,Zl;O IIJiaCTOBOro. 

Ta.KI1M o6pasoM, ,Zl;aHHoe 3Ha'!eHHe cocTaBJI.HeT 84, 7 - 28,6 = 56, 1 MIIa. 
}fa rrpe,Zl;CTaBJieHHOro rpa<t>11Ka, KpttBa.H II, cJie,Z1;yeT, 'ITO rrp11 yMeHbIIIe
HHH rrpoxo,n:Horo ce'!eHHH Ha 157 CM2 ,Z1;aBJieH11e Ha 6aIIIMaK COCTaBHT 
17,5 MIIa. 0TCIO,Zl;a, BeJIH'IttHa B03HttKaIOliiero ycttJIHH no <t>opMyne 6.1. 
paBHa: 

F=157·17,5,,,27(T) (6.3) 
B pe3yJihTaTe IIITy:u:11poBaH11H rroToKa yMeHhIIIaeTCH ,Z1;e611T. YMeHb

IIIeHtte ,Zl;efona orrpe,Zl;eJIHeTCH B COOTBeTCTBHH c yMeHhIIIeHHeM IIJIOliia
,Zl;H HCTe'Iemrn H yMeHbIIIeHHIO ,Zl;errpecCHH ,Zl;JIH H3BeCTHOH rrpo,Zl;yKTHB
HOCTH (rr. 5.1. ). HOBbie ,Z1;e6HThI coorneTcTBeHHO cocTaBHT 23500 M3 

/ cyT. 
H 8000 M3/cyT. IIocJie crrycKa KOJIOHHbI 0127 MM Ha rny6HHY 1600 M 
,Zl;aBJieHHe ITO,[( 6aIIIMaKOM, O'IeBH,Zl;HO, orrpe,Zl;eJIHeTCH no 3aBHCHMOCTHM 
II. 5.1 . .llJIH ,Z1;e6HTa 23500 M3/ cyT.: 

p = p rui - Pc - Py - Pre> (6.4) 
r,Z1;e: 
P rui - rrJiaCTOBoe ,Z1;aBJieH11e, P0 11 = 84, 7 MIIa; 
pc - corrpOTHBJieHHe IIOTOKa Ha yqacTKe 4467 M - 1600 M, orrpe,Z1;e

JIHeTCH no <t>opMyne .llaprn-Beiic6axa; 
PY - ,Z1;aBJieH11e Ha ycTbe B pe3yJihTaTe yMeHhIIIeHHH IIJIOliia.Zl:H BhI-

XO,Zl;Horo ce'!eHHH, pHc. 6.4., KpHBa.H II; 
pre - rH,Zl;pOCTaTH'!eCKOe ,Zl;aBJieHHe Ha yqacTKe 4467-1600 M. 
P = 84,7 - 7,4 - 18,3 - 18,0 = 41,0 (MIIa) (6.5.) 
CrrycK B CKBaJKHHY KOJIOHHhI 168 MM BhI3hrnaeT ,n:orroJIHHTeJihHOe 

IIITy:u:11poBaHHe 11 yMeHhIIIeHtte ,Z1;e611Ta. BeJIH'IHHa np11pocTa ,Zl;aBJieHHH 
rro,Zl; 6aIIIMaKOM cocTamn He 6oJiee 17,0 MIIa, KaK 3TO cJie,Zl;yeT H3 rpa<t>11-
Ka pHC. 6.4, KpHBa.H I. .lleHCTBHTeJihHO, yMeHbIIIeHHe IIJIOliia,Zl;H IIITy:u:epa 
paBHO 277 cM2 - 157 cM2, a 3TOMY 3Ha'!eHHIO coorneTcrnyeT 17,0 MIIa. 
Ilptt crrycKe Ha rny611Hy 4380 M ,Zl;aBJieHHe KaK B 0,Zl;HOM, TaK H B ,Zl;py
fOM CJiyqae He 6y,Z1;eT rrpeBhIIIIaTb IIJiaCTOBOfO 3a BbI'IeTOM fH,Zl;pOCTaTH
'IeCKOfO CTOJI6a He<i>TH . .llaHHa.H o:u:eHKa orrpaB,Zl;aHa ,Zl;JIHTeJihHOCTbIO 
cnycKa KOJIOHHbI, rrpeBhIIIIaIOr:u:HM pe)KHM BOCCTaHOBJieHHH ,Zl;aBJieHHH, 
'ITO rro3BOJI5reT onpe,Zl;eJIHTh HaHXY.Zl:IIIHH BapttaHT. MaKCHMaJihHOe 3Ha
'IeHtte ,Z1;e6HTOB B npo:u:ecce KaJK,Zl;Oro 3Taria pacqeTa TaK )Ke ,Z1;aeT HaHXY.Zl:
IIIHe ,Zl;JI.H npaKTHKH 3Ha'IeHHH. 
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cnYCKY 3KCn11YATAUHOHHOH KOJ10HHbl H r11YWEHHE CKBAJKHHbl 

HarpyaKH Ha KOJIOHHY 127x168 

fJl)'6HHa ~e6HT ~aBJJeHHe CHJra BhlTaJIKHBaHHJI, 

cnycKa Ypy6, llJUlCTOBOro DOA 6amMaKOM 127 MM AeitCTByi<>~aJI 
M cl>m<>HAa, M

3
/cyr KOJIOHHW,Mlla Ha6amMaK,T 

0 10000 100 16 

30 8000 175 27 

1600 8000 381 60 

1600** 5500 531 83 

4380 5500 841 132 

0 40000 100 16 

30 23500 175 27 

1600 23500 410 64 

1600•• 10842 580 91 

4380 10842 841 132 
' 

• - 3Ha'leHHe MeHhme 1 TOHHhl 

•• - B CKBaJKHHY crrymeHa KOJIOHHa 0168 MM 

ConpoTHBJieHHe cnycKaeMoH: KOJIOHHbI noToKy np11 o6TeKaHHH on

pe.n;en.si:noch no cPOPMYJie: 

P .v2 
F=0,02 qi 

2 
·7t ·4_ ·d (6.6.) . 

r.n;e P<1> - nJIOTHOCTb <Pn1011.n;a, 

V - CKOpOCTb IlOTOKa, 

LK - AJIHHa KOJIOHHhI, 

d-,l.{HaMeTp. 

HanpHMep, AJISI .n;e611Ta 8000 M3 / cyT HMeeM npH LK = 1600 M. 

F= 0,0
2 .64J SOOO J

2 

·314·0127·1600=5(rr) (6.7.) 
2 ~l 24. 3600. 0,0253 ' ' 

CHJia TpeHHH cnycKaeMoH: KOJIOHHbI o KOJIOHHY 245 MM, Bbl3BaHHM 

IlOTepeH ycTOWIHBOCTH H H3rH60M, Ol{CHHBaJiaCb c IlOMOll{bIO ypaBHe-
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cnYCKY 3KCnnYATAl.lffOHHOH KOROHHbl ff rnYWEHffE CKBAJKffHbl 

Ta6Jtuu,a 6.1 
npH cnycKe no,n ,naBJieHHeM 

Bee KOJIOHHW BwraJIKHBaJO- CHJia conpoTHBJiellHJI ,l{on. cHJia, YcHJIHeaa-

c paCTBopoM, 111,aJI CHJia OOTCKIUUUI Bhl3BallllaJI 3KC- TaJIKllBIUUUl1 

T ApXHMeAa,T KOJIOHHW,T ~CHTpll'IHOCTblO, T T 

• • • • 16 

• • • • 27 

68 13 5 22 32 

68 13 1 30 59 

265 53 18 48 -14 

• • • • 16 

• • • • 27 

68 13 47 23 79 

68 ,13 10 33 79 

265 53 70 48 38 

JI 

oi..-~~~~~~~~~~~~~~~~~~~--,>:--~~~~~~ 

m~@M~®~~~~m••~~~~-~~-~~ 

PHc. 6.4. 3aeHCHMOCTb eoapacraHHH .z.aBJieHHJI Ha ycrbe 
or YMeHhmeHHH UJIOlll,aAH npoxo.z.Horo omepcTHH 
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cnYCKY 3KcnnYA TA/..l"10HHOft KOflOHHbl flf rnYWEHflfE CKBA>KflfHbl 

HRH 3ID.repa. Ee 3Ha'IeHMe He rrpeBhIIIIa.JIO 1 T. , rro 3TOMY B 3aKJIIO'IM

TeJihHOH Ta6Jimi;e OHO He IIpMBO,l(HTCH. 

0TKJIOHeHMe OT KOaKCMa.JlhHOfO pacrrOJIO)KeHMH crrycKaeMOH KO

JIOHHhI B CKBa)KMHe, BhI3BaHO ee I13fl160M I1 crreu;Ha.JihHO rrpHBO,l(MMhIM 

BpameHHeM, yBeJil1'IHBaeT IIJioma,n:h rrorrepe'IHoro ce'!eHMH. CooTBeT

CTBeHHO yBeJil1'!MBaeTCH BhITa.JIKMBaIOIIJ;M CMJia . .l{OIIOJIHHTeJihHhlH 

rrpMpOCT IIJIOIIJ;a,l(l1 paBeH 57 CM2 (pHC. 6.5). 

PHc. 6.5. Yee.JIH'leHHe MH,!l;eJieea ce'leHH.SI cnycKaeMoii KOJIOHH&I: 

1 - BHyrpeHHHH 0245 MM KOJIOHHblj 2 - MH,!l;eJieeo Ce'leHHe cnycKaeMOH 

KOJIOHHblj 3 - Hapy:>KHblH ~HaMerp MY<l>Tbl o6c~HOH KOJIOHHbl 0127 MM; 

4 - ~o6aBO'IH3.SI IlJIOID;~b Ce'leHH.SI 

CJie,n:yeT OTMeTMTh, '-ITO yKa3aHHM CMJia MO)KeT MMeTh rrepMo,n:M

qecKMH xapaKTep, T.K. IIJIOIIJ;a,l(h rrorrepe'IHOfO Ce'!eHMH TaK)Ke I13MeHH

eTC51 BO BpeMeHM. 

BJIMHHMe BhITa.JIKMBa10meM: CMJihI orrpe,n:eJIHJIOCh M3 3aKoHa ApxM

Me,n:a. 

Pe3yJihTaThI pacqernB rrpMBe,n:eHhI B Ta6Jimi;e 6.1. 
CMHTMe KOJIOHHhI 245 MM B COJIHX rro3BOJIMJIO ocymecTBMTh crrycK 

Jll1Illh ,l(O rny6MHhl 3096 M (,n:JIH pac'!eTOB 6epeM 3090 M). y CMJIMe 3a

,n:aBKI1 KOJIOHHhl orrpe,n:eJIHJIOCh no MaHOMeTpy B rM,n:paBJIM'-IeCKOH CMC

TeMe ycTaHOBKM. 
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cnycKa Tpy6 nOA A3BneHMeM 

167 

10 MIOJUI 1986 roAa rrpHcTymrnH K crrycKy Tpy6 IIOA AaBJieHHeM. 
KoMrroHOBKa crrycKaeMoif KOJIOHHbI rroKa3aHa Ha pHc. 6.6. MaKCHMaJib
Hoe ycMJIHe rrpH 3aTaJIKHBaHMH 127 MM Tpy6 
COCTaBHJIO 35-40 T Ha rny6MHe 1463 M. Ha 
3TOM rny6HHe HaqaJIH AOJIHB Tpy6 pacrnopoM 
6poMMCTOro KaJibQml IIJIOTHOCTbIO 1,7 r/cM3. 

ilpH crrycKe IIOCJieAHMX Tpy6 AaBJieHHe B 
Me)I<Tpy6HOM rrpocTpaHCTBe COCTaBIUIO 7,0- ~ 
8,0 Mila, B cTaTM:qeCKOM rroJIO)l(eHHM CHH3H
JIOCb c 12,0 AO 10,0 Mila. 14.07.86 r. crrycTH
JIH 1619 M Tpy6 AHaMeTpOM 127 MM. 

HasepHyJIH rrepeBOAHHK 127x168 MM 
qmpMbI ~CyMHTOMO» o,n:Hy 168 MM o6caAHYIO 
Tpy6y M ycTaHOBHJIH rnapoBoif KpaH. CrrycK -' 
Tpy6 rrpOH3BOAHJIH TOJibKO B ,n:HeBHOe BpeM.H 
H Ka)l(,l{bIM pa3 rtepeA OKOHqaHHeM pa6oT Ha 
Tpy6bI ycTaHaBJIHBaJIH rnapoBOM KpaH. 

CrrycK rrepsoif 168 MM Tpy6h1 c rrepeBOA
HHKOM 127x168 MM corrpOBO)l(AaJIC.H CHJibHOM 
BH6paQMeM, qTQ IIOTpe6oBaJIO OTKpbITH.H Tpex 
194 MM OTBO,l{OB. 

Harpy3Ka 3aTa.JIKHBaHH.H TPY6 YBeJIM:qHJiacb 
H COCTaBHJia 65 T. 3aTpy6Hoe ,l{aBJieHHe yrraJio 
AO 5,0 Mila. MaKCHMYM Harpy3KH ,n:ocTHr 4 
63-65 TC Ha rny6MHax 1900-2000 M, 3aTeM yrn-

PHc. 6.6. KoMITOHOBKa Tpy6, 
cnycKaeMhlX B CKBa:lKHtty DOtl t1aBJieHHCM 
( o6m;asi: tlJIHHa KOMDOHOBKH L = 4380 M): 

1 - 06cat1H&1e Tpy6&1 0168 MM MapKH SM90SSU 
(a= 10,56 - 2510 M; a= 12,06 - 210 M); 

2 - nepeBOt\HHK 0168x127 MM 
(npoH3BOtlCTBO iJ>HpMbI •CYMllMOTO> ); 

3 - 06cat1Hble Tpy6bI 0127 MM MapKH 
sM203511ou (a= 9,19 M - 1600 M); 

4 - HHnneJib c KJianaHOM/ npo6KOH 
(npOH3BOtlCTBO <l>HpMbI .oTHC• ); 
5 - 6amMa'IHaH Tpy6a ( .e = 2,5 M) 
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cnYCKY 3KCnnYATAUHOHHOH KOnOHHbl ff rnYWEHHE CKBAJKHHbl 

JIHe Haqa.Jio )'MeHbIIIaTbOI. IlpH crrycKe Bcero 246 III'fYK TPY6 ycH.Jllle aa
Ta.JIKHBaHIDI cocraBIDLJIO 36 Tc, M)')l<Tpy6Hoe ,n;airneHHe 8,0 MIIa. 

B pa6oTe ycTaHOBKH B TeqeHHe o,n;Horo ,n;IDI 6bIJIH HerroJia,n;KH: rrpo
pbIB rH.n;paBJiffqeCKoro IIIJiaHra Ha ypoBHe yHHBepca.JibHOro rrpeBeHTo
pa dllacpcpep~, rropbIB TpOCHKa .lJ;JIH IIO,l{'beMa Tpy6 c rra,n;eHHeM Tpy6b1, 
He3a.KpbITHe KJianaHa Ha BepXHeM rryJlbTe yrrpaBJieHHH H3-3a rrorra,n;aHHH 
rrecKa. 

Ha rny6HHe 3000 M (300 III'fYK TPY6) ycHJIHe aaTa.JIKHBaHIDI CHH3H
JIOCb ,n;o 15 TC, Me)KTPY6Hoe ,n;aBJiem1e cocTaBHJIO 6,5 MIIa. IlpH ,n;ocTH
)KeHHH 17.07.86 r. rny6HHh13090-3098 M 6bma OTMeqeira rroca,n;Ka H 3aK
JIHHKa KOJIOHHbl. IlpH rroca,n;Ke KOJIOHHbl ycHJIHe 3aTa.JIKHBaHIDI BblpOCJIO 
,n;o 32 TC. MycpTa IIOCJie,n;HeH Tpy6b1 HaxO,n;HJiaCb Ha paccT05IHHH 3,6 MOT 
ypoBHH BepXHe:if IIJIOIUa,n;KH. oaIIIMaK KOJIOHHbI HH)Ke KpOBJIH coJie:if Ha 
65 M (KpOBJIH COJIH - 3030 M). B CBH3H c OKOttqaHHeM pa6oqero ,n;IDI yc
TaHOBHJIH Ha BepXHIOIO Tpy6y mapOBOH KpaH, 3a.JIHBO~ fOJIOBKY H 
rrpoKaqaJIH paCTBOp 6pOMH,n;a Ka..JlbUIDI. Ilpo,n;aBKY rrpOH3BeJIH Ha 14,0 
MIIa H rrpoKaqa.JIH 7,8 M3 pacTBopa Ha HOpMa.JibHbIX ,n;JI5I 3TOH rny6HHb1 
,n;aBJiemrn:x. IlOCJie rrpoKaqKH pacTBopa 6poMH,n;a KaJlbl{HH H paCXa)KHBa
HIDI y,n;a.JIOCb ocBo6o,n;HTb KOJIOHtty. Heo,n;HoKpaTHbie rrorrbITKH crrycTHTb 
o6ca,n;ttyIO KOJIOHtty HH)l(e rny6HHbI 3096 M IIOJIO)l(HTeJibHblX peayJib
TaTOB He ,n;a.JIH. 3TO CBH,n;eTeJibCTBOBa.JIO 0 HapymeHHH u;eJIOCTHOCTH 
rrpoMe)KyTOqHoH· KOJIOHHbl 245 MM HH)Ke KpOBJIH COJieH. 3aTeM 6bIJIH 
BbI6pomeHbI ,n;Be 168 MM o6ca,n;Hble Tpy6bI, ycTbe aarepMeTH3HpOBaHO 
3aKpbITHeM C.lJ;BOeHHOfO rrpeBeHTOpa c IIJiaIIIKaMH rro,n; 168 MM Tpy6bl c 
IIOMOil{bIO crrel{Ha.JibHOI'O rraTPy6Ka,n;HaMeTPOM 168 MM c HaBepttyTbIM Ha 
Hero H 3aKpbITbIM mapOBbIM KpaHOM. 

c 18.07.86 r. ITO 21.07.86 r rrpOBO.lJ;HJIHCb pa60Tbl no MOHTa)l(Y 
HarHeTaTeJibHbIX JIHHHH o6BH3KH ycTbH CKBa)l(HHbl .lJ;JIH rnymeHH5I H 
u;eMeHTHpoBaHHH KOJIOHHbl. 3aKOffqHJIH ycTaHOBKY arperaTOB H 3aTap
Ky u;eMeHTOM CM-20. YcTaHOBHJIH Jiy6pHKaTop, orrpeccoBa.JIH ero Ha 
12,0 MIIa H c rroMOIUbIO Jie6e,n;KH ~KAMKO~ crrycTHJIH rrp11crroco6Jie
HHH .lJ;JIH IIO,n;'beMa KJiarraHa-rrpo6KH. )laBJieHHe Ha YCTbe B Tpy6ax co
CTaBJIHJIO 15,0 MIIa. IlocJie rro,n;'beMa H CIDITHH Jiy6pHKaTOpa 6b1JI0 06-
Hapy)KeHo, qTo KJianaH-rrpo6Ka OCTa.JIC5I B CKBa)KHHe H3-3a OTBOpOTa B 
peab60BOM coe,n;HHeHHH o,n;Horo H3 ::meMeHTOB JIOBHTeJIH . 

.l{JIH IIO,n;'beMa OCTaBmeroc5I B CKBa)l(HHe o6paTHOro KJiarraHa-rrpo6-
KH H qaCTH JIOBHTeJIH 6bIJIO crrymeHO H3fOTOBJieHHOe B MeCTHblX yc
JIOBIDIX crreu;Ha.JibHoe ycTpo:if cTBo. Bee peab60Bbie coe,n;HHeHHH 6hrnH 
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cnYCKY 3KCnnYATAUffOHHOH KOflOHHbl ff rnYWEHffE CKBAJKffHbl 

TIUaTeJibHO 3aKpeIIJieHbl. IloeJie eITyeKa 3TOfO yeTpo:HeTBa H ct>wKeauww 
3axBaTa oeTasnmxe.H s KOJIOHHe ,ZJ;eTaJie:H ITpow3seJIH ITO,ZJ;neM. Ifa-3a 

pa3sopoTa o,ZJ;Horo H3 pe3b60BbIX eoe,ZJ;HHeHHH yeTPOHeTsa H3-3a eHJihHOH 
sw6pauHH errymeHHOH KOJIOHHbl, BbieOKOH TeMIIepaTYPbI epe,ZJ;bl B KOJIOH
He oeTaJIOeb: II.IJiaHr H MexaHH'!eCKHH 51 cc 06II1eH ,ZJ;JIHHOH 1,6-1,8 M. 

23.07.86 r. ,Zl;Jl.H ITO,Zl;'beMa oeTaBII.IeroC.H B KOJIOHHe o6paTHOro KJiarraHa

ITpo6KH H qaeTeH JIOSHTeJI.H SHOBb 6hIJIO erryIIIeHo eITeUHaJibHOe yCTpo:H
eTSO, H3rOTOBJieHHoe B MaeTepeKHX T3fPE; see 3aso,ZJ;eKHe pe3b6osb1e 

eoe,ZJ;HHeHH.H 6bIJIH 3act>HKeHposaHbl 3JieKTp03aKJieITKaMH. 
IloCJie erryeKa JIOBHTeJI.H H 3axBaTa HM ITpo6Ky H ,Zl;pyrwx oeTaBIIIHX

e.H ,ZJ;eTaJie:H ITpOH3SeJIH ITO,ZJ;neM. EoJiee .ZJ:Byx qaeos paexa)KHSaHH.H 

ITpo6Ky e ITOSblllleHHbIMH Harpy3KaMH ITPH ee ITpOXO)K,Zl;eHHH qepe3 KOH
TpOJibHblH HHITITeJib, yeTaHOBJieHHbIH Ha 40 M SbIIIIe 6aIIIMaKa 127 MM 
o6ca,ZJ;HOH KOJIOHHhI. B 19:00 MeeTHoro speMeHH Ha ITosepxHoeTh 6h1JIH 

H3SJie'leHbI o6paTHhIH KJiaITaH-ITpo6Ka H see Y3JihI JIOSHTeJIH. Cs.H3h 

3a6o.H e yeTheM 6hrna soeeTaHOBJieHa. 

6.4. rnyweHMe CKB3lKMHbl 

COCTORHMe CKB3lKMHbl 

B pe3yJibTaTe eM.HTH.H KOJIOHHbl ,ZJ;HaMeTpOM 245 MM KOJIOHHY 
127x168 MM Y.ZJ:aJIOeb eITyeTHTh Ha rny6wHy 3090 M. Ilpe,ZJ;JiaraeMhIH 

HH)Ke pae'!eT fJIYIIIeHH.H ITpHSe,ZJ;eH ,Zl;Jl.H .ZJ:SYX ,ZJ;e6wrns: 40 000 M3/eyT H 
ITO rrpo.ZJ:yKTHBHoeTH eKsa)KHH TeHm3a (rn6JI. 6.2). CoorneTeTBeHHO 
,Zl;Jl.H ,ZJ;syx ,ZJ;e6HTOS HMeIOTe.H ,ZJ;Sa eoeTO.HHH.H ITepe,ZJ; Ha'laJIOM rnyIIIeHH.H. 

06IIIHe ,ZJ;aHHbie .ZJ:JI.H paeqern: 

1. 3a6o:H 4467 M; 
2. KoJIOHHa 0127 MM - 1620 M + 0168 MM - 1470 M, seero 3090; 
3. ,l{asJieHwe Ha yeThe ( 3aTpy6be) ITPH ct>oHTaHHposaHHH qepe3 TPH 

OTSO,ZJ;a 0194 MM - 7,0 Mila; 
4 . .l{asJieHwe HaebIIIIeHH.H 26,0 Mila; 
5. MaKeHMaJihHO ,ZJ;oITyeTHMOe ,ZJ;asJieHHe Ha yeTbe 17 ,5 Mila; 
6. ,l{asJieHHe ITO,Zl; 6aIIIMaKOM KOJIOHbI 127x168 MM paSHO 66,5 Mila 

ITO pe3yJihTaTaM ITpoKa'lKH paernopa CaB2 ITJIOTHOeThIO 1,70 r/eM3
; 

7. IlJiaernsoe ,ZJ;aBJieHwe - 84,7 Mila; 
8. IlJIOTHOeTb paernopa ,ZJ;JI.H rnyIIIeHH.H - 2,00 r/eM3

; 

9. fJIYIIIeHHe ITpOSO,Zl;HTC.H ITyTeM 3aKa'lKH paernopa s Tpy6bI. 
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cnYCKY 3KCnnYA TAUffOHHOff KOROHHbl ff rnYWEHffE CKBAJK"1Hbl 

Ta6J1uu,a 6.2 

IlapaMeTpbI fJIYIIlfHHH CKB3'KHHbl .N.:>37-Tearna 
npH cnynieHHOH KOJIOHHe 127x168 MM Ha r.ny6irny 3090 M 

HaHMeuoBaHHe Q. = 60 JJ/ c, Q. = 75 JI/c, Q. = 65 JJ/c, 
Qp = 60 JJ/c, 

napaMeTpOB P
1

=150 Mlla 

r .nymeHHJ1 
P

1
=250Mlla P

1
=150 Mlla P

1
= 175Mlla 

1 2 

)le6in CKBruKIDlbI, 
65,0 108,0 93,0 108,0 36,0 

q4>, JI/C 

IlJIOTHOCTb CMeCH 
ct>moH.n+ l1EP, 1,29 1,20 1,20 1,13 1,49 

Pew• r/ CM3 

fHJq>OCTaTH'!fCKOf 
,l(aBJieHHe CMfCH, 39,9 37,0 37,0 34,9 46,0 

P =' Mila 

Corrpon1BJieHHe 
TpeHHH IIOTOKa CMeCH, 14,2 28,3 21,9 22,5 9,7 

P,,,, Mila 

)lerrpeCCIDI Ha IIJiaCT, 
51 ,7 53,0 49,0 45,0 43,3 

tl.P, Mila 

3a6oHHoe .naaJieHHe, 
87,9 89,0 85,2 81,2 79,5 

P,. Mila 

0TI<JIOHeHRe 
aa6ofrnoro .naBJieHRH 

OT IIJiaCTOBOfO + +32 +43 +5 
' 

- 35 - 52 
rJiyweHne, - ~ 

HeT fJiyureHIDJ 

BapMaHT 1 
Haqa.JibHbIM (.n:o cITycKa KOJIOHHbI) ,n:e6:iu 40000 M3/ cyT. 3a6olittoe 

,n:aBJiem1e paBHO ITJiacTOBOMY 84,7 Mila. 

Bap1111aHT2 
ilpo,n:yKTMBHOCTb CKBa)KHHbl 152 (M3/ cyT)/ Mila ITO ,n:era3HpOBaH

HOM He<j:JTH HJIH 323 ( M3 / cyT) /Mila ITO ITJiaCTOBOM tte¢nr. 



6. OPrAHY13AUMR Y1 nPOBE,QEHME PA60T no nPMHY,QMTERbHOMY 171 

cnYCKY 3KCnRYA TAUY10HHOl1t KOROHHbl Y1 rRYWEHME CKBAJKMHbl 

3a6oiiHoe .n;aBJiem1e : 

P = 66 5 + (
4467 

-
3

0
9

0 J· 0 64 = 75 3rMila). (6.8) 3 
' 100 ' ' \: 

,lle6IIT ITO cpmow.n;y (IIJiaCTOBOH HecpTH): 

= (84,7 - 75,3)-32,0 = 3043 (M3/ cyT) (6.9) 
f nyforna pa3ra3HpOBaHIUi COCTaBJIHeT 1470 M, T.e. ITpOCTpaHCTBO 

Me)l(.n;y KOJIOHHaMH 0245-0168 MM. 

Pac~eT napaMeTpoe rnyweHMSI CKBaJKMHbl (BHMMraa) 

IIocne .n;oITOJIHHTeJihHOro yKpeITJiemrn ycThH CKBa)l(HHhI B Haqane 

H IOJIH 1986 r. HaqaT ITpHHY)lHTeJibHbIH CITYCK Tpy6HOH KOJIOHHbI. 

B ITpou;ecce cITycKa 17.07.86 r. KOJIOHHa CTaJia Ha rny611He oKoJio 

3100 M ITpe.n;ITOJIO)l(HTeJibHO H3-3a CMHTHH KOJIOHHbI 244,5, B HHTepBa

Jie 3aJieraHHH KaMeHHOH COJIH, KpOBJIH KOTOpOH Hax:O,ll;HJiaCb Ha rny6HHe 

OKOJIO 3050 M. Bcero B CKBa)l(HHY CITyIIJ;eHO (CHH3Y - BBepx) Tpy6 

127x9,19 MM MapKH 2035-IIOU H ,ll;JIHHOH 1619 M, BeCOM 43,55 TH 

168,3x10,59 MM, MapKH SM-90SSU, .n;nHHOH 1477 M, BecoM 61,59 T. 

06IIJ;aH ,ll;JIHHa KOJIOHHbI 3096 M , o6IIJ;HH Bee 105,6 T. HH3 KOJIOHHbI 

ocHaIIJ;eH c'beMHhIM o6paTHhIM KJiarraHOM. BcH KOJIOHHa 3aITOJIHeHa Bo.n;

HhIM pacrnopoM 6pOMH.n;a KaJibIJ;HH y.n;eJihHOfO Beca 1,7 r / cM3
. 

II pH CITYCKe Tpy6 ycHJIHe 3aTaJIKHBaHHH Ha rny6HHe 3000 M COCTa

BHJIO 15 T ITpOTHB pacqeTHOfO 14,7 T. 

<I>oHTaHHpOBami:e CKBa)l(HHbI ITPOJJ:OJI)l(aeTCH qepe3 KOJlbIJ;eBoe npo

CTpaHCTBO ITO TpeM orno.n;aM BHyTpeHHHM t(HaMeTpOM 17 4 MM, t(JIHHOH 

ITO 250 M, ITPH .n:aBJieHHH Ha ycTbe KOJibIJ;eBoro ITpOCTpaHCTBa 80 Krc/ 

CM2 (Ha 19.07.86 r.). Ha 0,[(HOM H3 OTBO,[(OB ycTaHOBJieH MaHoMeTp Ha 

pacCTOHHHH 17 M OT YCTbH, .n:aBJieHHe Ha KOTOpOM 3acpHKCHpOBaHO -

23 Krc/ cM2. 

Ilpw ITpoBe.n:eHHH 3aMepoB 27.01.86 r. Ha KOHu;e orno.n;a .n:aBJieHHe 

cocTaBJIHJIO 5,9 Krc/ cM2. Pac'!eT no paHee ITpHBe.n:eHHOH MeTOJJ:HKe ITPH 

yKa3aHHOM pe)l(HMe ITOKa3aJI, qTQ .n:efou cpJIIOH,[(a 644 Kr / M3 ITO 0,[(HO

MY orno.n:y COCTaBJIHeT 4,18 TbIC.T/ cyT, a no BCeM TpeM OTBO,[(aM 12,55 
ThIC.T/ cyT HJIH 225 JI/ c, B TOM q11cJie: HecpTH 806 Kr/M3

, G" = 7,58 ThIC.T/ 

cyT, ra3a G" = 4.14 MJIH.H.M3/ cyT. 

Ha ycTbe CITyIIJ;eHHOH KOJIOHhI ycTaHOBHJIH roJIOBKY .n;JIH 3aKa'IKH 

)1(11,ll;KOCTH H ny6p11KaTOp t(JIH o6paTHOfO KJiaITaHa. II pH CHHTHH nocJie-



172 6. OPrAHH3AUHR H nPOBEJlEHHE PA60T no nPHHYAHTEJ1bHOMY 

cnYCKY 3KcnnYATAl.lHOHHOH KOROHHbl H rnYWEHHE CKBA>KHHbl 

,Z(Hero (c noMombIO Ka.HaTHOH TeXHHKH), rrpH KOJIOHHe, 3anoJIHeHHOH 

pacrnopoM 1, 7 r / cM3, 3acpHKCHpOBaJIH .uaimeHHe Ha ycTbe 1 SO Krc/ CM2. 

IlpH 3TOM ,UaBJieHHe y HH)l(Hero KOHl.{a KOJIOHHbl Ha rny6HHe 3100 M 

COCTaBHJIO: 

IlpH .n:e6HTe cpoHTaHa 12,55 TblC.T/CYT. cpJIIOH,Ua y.ueJibHOro Beca 

644 Kr/M3 (145,25 Kr/c) HJIH 225,55 JI/C noTepH Ha TpeHHe ITOTOKa Ha 

)"IaCTKe CKBa)l(HHbl 4380-3100 M (1280 M) no KOJIOHHe BffYTpeHHHM 

m1aMeTpOM Da = 0,22 M 

8 
PTP = ·'A.·f ·G .n = 

n2gD~ q> ~ 

= 
8 

·O 02·1280·145 25·0 22555 = 
3142 ·981·0225 

' ' ' 
' ' ' 

= 134600 Krc/M2 = 13,5 Krc/M2 (1) 
Tor.n:a 3a6oH:Hoe .uaBJieHHe cocTaBJIHeT: 

f, 1280 
p 386=yqi·1

0 
+PTP +P6 =0,64·W+13,5+677 = 

= 773 Krc/cM2 (2) 
,l{errpeCCHH Ha ITJiacT: 

Af> = P IUI - P:ia6 = 847 - 773 = 74 Krc/cM2 (3) 
II po,n:yKTHBHOCTh CKBa)l(HHhI cocTaBJIHeT: 

+ no cpJIIOH,n:y: 

II<I> = G<l>/Af>= 12550/74 = 169,6 T/cyT/aT (4) 
• no .uerasHpOBaHHOH HecpTH 806 Kr /M3: 

ITH= G,j!!.P= 7580/74 = 102,5 T/cyT/aT. (S) 
TaKHM o6pasoM, rrpo,n:yKTHBHOCTb CKBa)l(HHbI OKa3aJiach npaKTH-

qecKH 0,Z(HHaKOBOH c Bbl'IHCJieHHOe no Bb16pocy 6ypHJibHOH KOJIOHHbl 

B 1985 r., paBHOH 104 T/CyT/aT. 

Pac':leTbI rroKa3aJIH, 'ITO rrpH paccMoTpeHHOM pe)l(HMe cpoHTaHHpo

BaHHH HHTepBM, B KOTOpOM H3 ITOTOKa HecpTH Bbl,Z(eJIHeTCH B CKBa)l(H

He ra3, COCTaBJIHeT 0-500 M. 

Ilo HCXO,Z(HbIM ,n:aHHhlM, Bbl'IHCJieHHOH B IT (S) rrpo,UyKTHBHOCTH 

ITH= 102,5 T/cyT/aT H MeTO.lJ:HKe BHI1I1ras rrpoBe,UeHhI pactieTbI rrapa

MeTpoB rJIYIIleHHH cpOHTaHa fIYTeM 3aKa'IKH )KH,Z(KOCTH y.ueJibHOro Beca 

2,0 r/cM3' B crryra;eHHYIO KOJIOHHY ,UJIHHOH 3100 M. PacCMOTpeHbl ,Z(Ba 



6. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nPffHYJlffTEnbHOMY 173 

cnYCKY 3KCnnYATAl.lffOHHOH KOROHHbl ff rnYWEHffE CKBA)l(ffHbl 

Bapmuna c 110.llll;ep)Kam1eM 11ponrno.n;aBJiemrn Ha ycThe 3aTpy6Horo 

11pOCTPaHCTBa P 3aT = 150 H 175 Krc/cM2, npH3HaHHbIX,llOrrycTHMbIMH 110 

11pO':IHOCTH ycTb51 CKBa)KHHhl. IlpH STOM ,llJI51 pa3JIH':IHbIX pacxO,llOB 

(TeMl10B 3aKa':IKH) )KH,llKOCTH 011pe.n;eJIHJIHCb Heo6xo,llHMbie ee o6neMbI 

H .n;aBJieHH51 Ha ycTbe crrymeHHOH KOJIOHHhI. Pe3yJihTaThr pac':leTOB rrpH

Be.n;eHbI B Ta6JIHI.{e 6 .2a. IlocJie HX paCCMOTpeHH51 Ha 3aCe,llaHHH IIITa6a 

6bIJIO rrpHHJITO peIIIeHHe 0 rrpoBe,ZJ;eHHH rnymeHH51 <PoHTaHa 3aKa':IKOH 

6ypoBoro pacTBopa y.n:eJibHoro Beca 2,0 r/cM3 c TeMIIOM 3aKa':IKH 65 JI/c 

rrpH 110.llll;ep)KaHHH IIOCTOJIHHOro .n;aBJieHH51 Ha ycTbe 3aTpy6Horo rrpo

CTpaHCTBa p3aT = 175 Krc/cM2• IlpH 3TOM HCXO,llHJIH H3 peaJibHOH B03-

MO)KHOCTH o6ecrre':leHH51 3TOro pe)KHMa 3aKa':IKH Heo6xO,llHMbIM KO

JIH':leCTBOM TeXHHKH H MaTepHaJIOB (:ueMeHTHpOBO':IHbIX arperaTOB, 

Ja,llaBO':IHOH )KH,llKOCTH H T.,ll.). 

Pa6oTa no rJiyIIIeHHIO CKBa)KHH Ha':IHHaeTrn c rrpHKpbITH51 OTBO.llOB 

H3 3aTpy6Horo rrpOCTpattCTBa ,llJI51 ycTaHOBJieHH51 pe)KHMa ¢oHTaHHpO

BaHH5111pH p 33T' = 175 Krc/cM2
• 

IlpH 3TOM HMeeT MeCTO CJie,ZJ;yIOI.l{HH pe)KHM ¢oHTaHHpOBaHH51: 

3a6o:i1:Hoe .n;aBJieHHe P 336_ = 730 Krc/cM2
, Pll = 713 Krc/cM2

, 

GcM = 11,65 ThlC.T.jcyT = 134,83 Kr/c. 

06neM KOJIOHHbl OT 2 ,llO 3100 M - 40,15 M3, o6neM 3aTPy6Horo rrpo

CTPaHCTBa B TOM )Ke HHTepBaJie - 75,52 M3, o6neM CKBa)KHHbl BttyTpeHHe

ro ,llHaMeTpa 220 MM B HHTepBaJie 3100-4380 M, T.e. BbICOTOH 1280 M -

48,63 M3 H o6mH:i1: o6neM CKBa)KHHhl 164,3 M3
. 

3aTeM 3aIIOJIH51IOI.l{HH KOJIOHHY pacTBOp 6poMH,lla KaJih:UH51 y.n;eJih

Horo Beca 1,7 r/M3 3aMemaeTC51 3a.n;aBO':IHOH )KH,l{KOCTbIO (6ypoBhIM 

pacTBopoM) y.n:eJibHoro Beca 2,0 r/cM3 B o6'beMe 40,15 M
3
. 

3Ha':leHHe Q"' rrpH v ~ 00 51BJI51eTC51 MaKCHMaJibHblM (KpHTH':leC

KHM), 11pH KOTOpOM rnyIIIeHHe ¢oHTaHa HeB03MO)KH0 rrpH JII06bIX o6ne

Max 3aKa':IKH )KH,llKOCTH 2,0 r/cM3• 

3tta':leHHe Pua~ cJie.n:yeT C':IHTaTb opHeHTHpOBO':IHhIM, T.K. ,llJI51 pacqe

Ta rrpHMeH51eMoro B Ka':leCTBe 3a,llaBO':IHOH )KH,l{KOCTH 6ypoBoro paCTBO

pa HEP 3Ha':leHH51 rrpHH51ThIX B pac':leT Koa<P<PmlHeHTOB rn.n:paBJIH':lec

Koro co11pOTHBJieHH5I MOryT OTJIH':laTbC51 OT <PaKTH':leCKHX. 

IlpH KOJIOHHe, 3aIIOJIHeHHOH paCTBOpOM 2,0 r/cM3
, ,ZJ;aBJieHHe Ha ee 

YCTbe (6e3 11p0Ka':IKH) COCTaBHT: 

P=P
6 
-y"'. £;{o=713-2,0·3I09{0 =93Krc/cM2

• (6) 



174 6. OPTAHff3AUffR ff nPOBE,QEHffE PA60T no nPffHY.QffTEllbHOMY 

cnYCKY 3KcnnYATAUffOHHOH KOnOHHbl ff rnYWEHffE CKBA)l(ffHbl 

Ta6J1uu,a 6.2a 

Pac'leTHbie pe)KJ{MbI r.nymeHH.11 <f>oHTaHa CKBa:lKHHbI .N!!37-TeHTH3 
no cocTO.llHIDO ua 21.07 .86 r. npu aaKa'IKe B Tpy6&1 6ypouoro 

pacTBopa 2 r/cM3 u II = 102,5 T/cYT/aT, 
p .. = 847 KrC/CM2

, p~ = 764,5 Krc/cM2 

1. Ilpu IIOMep:JKamm IIOCTO.llHHOfO ,naBJieHH.11 B aaTpy6&e 
P,., = 150 Krc/cM2

, Ha'laJibHOe P6 = 711,5 Krc/cM2
, G<l> = 11,96 TbIC.T./CYT. 

Q,.,JI/CeK 58 60 62 66 70 74 82 

V.,M
3 

~00 976 715 520 390 325 260 

Ha'laJibHOe 236 246 257 279 302 328 379 
P .... ' 

Krc/cM2 Ilpu npeKp~eHHH 
288 298 309 331 354 380 431 

IIpHTOKa 

2. Ilpu IIOMep:lKaHHH IlOCTO.llHHOfO ,naeJieHH.11 B aaTpy6&e 
P,., = 175 Krc/cM2

, ua'laJibHOe P6 = 713,2 Krc/cM2
, G<l> = 11,65 ThIC.T/CYT. 

Q,.,JI/CeK 54 56 60 65 68 76 

V., M3 
~00 846 520 390 325 260 

Ha'laJibHOe 217 222 246 273 290 339 
Pu. ... ' 

Krc/cM2 Ilpu npeKpa.m;eHHH 
269 274 298 325 342 931 

npHTOKa 

P,111 - nJiacToBoe ,nauneH11e, 
p~ - CTaTM'leCKOe .11auJieH11e Ha rnyforne 3100 M B CKB(l)KMHe, aanOJIHeHHOH <t>mo

MAOM 644 Kf/ M3, 

PA - Ha'lan&Hoe ,nauneH11e B noToKe <PmoH,na Ha rny6MHe 3100 M, 

P,,., - .11auneH11e ttartteTatt11.11 Ha ycTbe Tpy6 - ua'laJibHOe np11 Bb1xo,ne )f(MAKOCTM 
H3 MX 6amMaKa 1111p11 rrpeKpal.l.(eHHH lIOCTynneHIUI <t>mo11,na 113 !IJiaCTa B CKBa:lKHHy. 

IloTepH .n:aBJieHMR Ha TpettMe npH npoKaqKe 6ypoBoro pacTBopa no 
KOJIOHHe M MHTepBaJie 0- 3100 MM COCTaB5IT: 

p = 81'. 'Y lK • Q~ . (ii_ + lL J 
TP 2 d5 d5 , 

1t g Bl B2 

npH A_= 0,02, 

(7) 

'V = 2 0·103 Kr/ M3 
' ~ , ' 
g = 9,81 M/C2, 



6. OPrAHltf3AUltfR ltf nPOBEJJEHltfE PA60T no nPffHYJJltfTERbHOMY 175 

cnYCKY 3KCnnYA TAUffOHHOVt KOROHHbl ltf rnYWEHltfE CKBAJKltfHbl 

d Bi= 0.14712 M, 
ds2 = 0,01086 M, 
f 1 = 1480 M, 
f 2 = 1620 M. 

P TP = 4258,47·105·Q;Kr/ M2
, rrptt ~ B M3/ c. 

p TP = 0,042585·Q; Kr/ M2
, rrpH QJK B JI/ c. 

p TP = 180 Krc/cM2
, rrpH ~ = 65 JI/ C. 

)laBJieHHe Ha ycTbe crry:rn;eHHOH KOJIOHHbI rrpH rrpoKaqKe 6ypoBoro 
pacTBopa 2,0 r /cM3 c paCXO.l(OM 65 JI/C 6y,n:eT: 

P -p p R1+ R2 Ty - o + TP - Y"' . 
10 

(8) 

Tor.n:a .l(JI.H HaqaJia rJiyrrreHH.H (,n:JI.H MOMeHTa Ha'!aJia Bhrxo.n:a 3a.z:i:a-
BOqHoH )Kl1:.l(KOCTH 2,0 r/cM3 l1:3 KOHU:a Tpy6 Ha rny6ttHe 3100 M) c TeM
fIOM 65 JI/ c HMeeM: 

3100 
PTy =713+PTP -2·--=93+PTP. 

10 
)lJI.H MOMeHTa rrpeKparu:eHH.H rrocTyrrJieHHe QJJIIOH.l(a l1:3 ITJiaCTa, T.e. 

rrpH P :iaT. = P flJJ = 847 Krc/ cM2 H P;n = 764,6 Kr/ cM2 

3100 
PTy = 764,6+PTP -2·-- = 144,6+Pm 

10 
T.e. rrpHpOCT ,n:aBJieHH.H Ha ycTbe .l(OJI)KeH COCTaBHTb 52 Krc/ cM2

• 

TaKHM o6pa30M, rrpH rro.n:.n:ep)KaHHH rrocTO.HHHbIM rrpHH.HToro TeM
rra 3aKa'IKH 6ypoBoro pacTBopa, rrocJie era Bhrxo.n:a H3 KOHU:a crryru:eH
HoH. KOJIOHHbI ,n:aBJieHHe Ha Tpy6ax 6y,n:eT ,B03pacTaTb, a Ha 3aTpy6he 
rra,n:aTb, B CB.H3H c qeM .l(JI.H rro.n:.n:ep)KaHH.H fIOCJie,n:Hero Ha 3a,n:aHHOM 
ypOBHe 175 Krc/ cM2 CJie.n:yeT CHH)KaTb ceqeHHe BbIKH.l(HbIX JIHHHH .l(O HX 
fIOJIHOro 3aKpbITH.H. 

B MOMeHT rrpeKparu:eHH.H rrocTyrrJieHH.H QJJIIOH,n:a H3 rrJiacTa B CKBa
)KHHY 3aTpy6be 6y,n:eT 3aITOJIHeHO CMeCbIO QJJIIOH,l(a c 6ypOBbIM paCTBO
poM. Cpe,n:H.H.H ITJIOTHOCTb cMeCH B 3aTpy6he orrpe,n:eJIHTC.H H3 ycJIOBH.H 

_ R1 + R2 
PO - p3a:r - y CM • 10 > 

(9) 

oTKy,n:a HMeeM (rrpH P0 = P::n) 

= (764,6-175}10 :=l 9 r/cM3 
YcM 3100 ' 

(10) 



176 6. OPrAHH3AUHR"' nPOBEJZEHHE PA60T no nPHHYJIHTEnbHOMY 

cnYCKY 3KcnnYATAl..lHOHHOH KOROHHbl"' rnYWEHHE CKBA>KHHbl 

Ilpu: 3TOM Ha ycThe MO)l(eT rrpu:cyTCTBOBaTb He6oJiblll<UI na'!Ka ra3a. 

K 3TOMY MOMeHTY .n:aBJieHHe Ha ycTbe KOJIOHHhI noBhICHTC.H (no 

cpaBHeHlflO c MOMeHTOM Ha'IaJia BhlXO,Zla 3a,llaBO'IHOH )l(H,ZlKOCTH H3 KOH

u;a Tpy6 B 3aTpy6Hoe npocTpattcTBo) Ha 52 Krc/cM2. 

,l(aJiee rrpH npo.n:oJI)l(eHHH 3aKa'IKH 6ypoBoro pacTBopa B Tpy6h1 c 

noCTO.HHHO BbI6paHHbIM TeMTIOM 3aKa'!KH 65 JI/c, B CJIY'IaT noJIHOH rrpH

eMHCTOCTH CKBa)l(HHhI, no.n:neM .U:aBJieHH.H Ha ycThe TPY6 npeKpaTHTC.H H 

Ha'!HeTC.H era na,n:eHHe npH IIpO.l(OJI)l(aIOm;eMC.H CHH)l(eHHH .l(aBJieHH.H Ha 

ycTbe 3aTPy6b.H no Mepe orreetteHH.H 6ypoBbIM pacTBopoM 2·103 Kr /M3 

He<Prn Y.ZleJihHOro Beca 644 Kr/M3 H3 244,5 MM KOJIOHHbI B TIJiaCT HH)l(e 

KOHi.la crrym;eHHbIX Tpy6, T.e. B HHTepBaJie 3100-4380 M c nJIOIIJ;a,llbIO 

ce'!eHH.H 0,038 M 2• Ha Ka)l(,Zlhie 3aKa'!eHHhie 3,8 M3 pacTBopa 2,0 r/cM3, 

T.e. 100 M BbICOTbI HHTepBaJia, .n:aBJieHHe Ha Tpy6ax 6y.n:eT na,n:aTb Ha 

[ (2,0 - 0,644)· 100]/10 :=.13,0 Krc/cM 2• IlpH TeMne rnymeHH.H 65 JI/C 3TO 

OTBeqaeT 1 MHH 3aKa'!KH. 

ECJIH He npepbIBaTb 3aKa'IKY B Tpy6h! c npe)l(HHM TeMnOM, TO Bech 

o6neM 48,63 M3 HHTepBaJia 3100-4380 M 6y.n:eT 3anoJIHeH pacTBopoM 2,0 
r/cM3 3a 13,5 MHH, H .l(aBJieHHe Ha YCThe B Tpy6ax CHH3HTC.H Ha 174 Krc/ 

CM2
• IlpH 3TOM noTepH TpeHH.H no KOJIOHHe COCTaB.HT 180 Krc/cM2 H B HH

TepBaJie 3100-4380 M - 3,5 Krc/M2, T.e. Bcero 183,5 Krc/cM2• Tor.n:a opH

eHTHpOBO'IHO .l(aBJieHHe Ha YCTbe Tpy6: 

L 
pTy =Pnn +PTP -"(X<. .10 = 

=847+183,5-2,0· 
4380 

=154,5 KrC/CM
2

. 
10 

.l(aBJieHHe y KOHi.la Tpy6 Ha 3100 M: 

p = 847-3 5-2 0 · (4380- 3100) =: 588 KrC/CM2 
I) , , 10 

(11) 

Tor.n:a .n:aBJieHHe Ha ycThe 3aTpy6Horo npocTpaHCTBa, 3anoJIHeHHO

ro CMeChIO y.n:eJihHOro Beca 'YcM = 1,9 r/cM3, COCTaBHT: 

3100 2 
p JZr = 588-1,9-- =: 0 KrC/CM . 

10 
IlpH npeKpam;eHHH 3aKa'!KH nOJIJ'IHM .n:aBJieHH.H: 

4380 
+ Ha Tpy6ax PT = 847 - 2,0-- = -29 Krc/cM

2 
, 

y 10 
T.e. na,n:eHHe ypoBH.H COCTaBHT 145 M; 
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1280 
+ y KOHl{a Tpy6 p'O = 847-2,0-- = 591 KrC/CM

2 
; 

10 
3100 

+ Ha y cTbe 3aTpy6MI P = 591-1,9--= 2,0 Krc/cM
2 

. 
3aT 10 

IIp aKnrqecKH nocJie noJIHoro 3aKpbITHH ycTbH 3aTpy6Horo npo
cTpaHCTBa H npoKaqKH 6ypoBoro paCTBOpa c ycTaHOBJieHHblM TeMnOM 
65 JI/ c B TeqeHHe 1-2 MHHYT AJIH nOATBep)K,l(eHH5I na,l(eHH5I B Tpy6ax 
MO)KHO n pHCTYfiHTb K nepeKJI10qeHHIO arperaTOB c Tpy6 Ha 3aTpy6Hoe 
npOCTPaHCTBO AJIH 3aMeil.leHH5I 3anOJIH5IIOil.leH ero CMeCH )KH,l(KOCTbIO, 
nocJie q ero npHcTynHTb K 3aKaqKe B 3aTpy6be 6ycpepHOH )KH,l(KOCTH 
( 4 M3) H u;eMeHTHor o pacTBopa (64 M3) yAeJibHoro Beca 1,95 T/ cM3, npo
.Lt:OJI)Ka.51 3aKaqKy B Tpy6hl c paCXO,l(OM 4 JI/C BO H36e)KaHHe Henpe,l(BH
,l(eHHOro OCTaBJieHH5I u;eMeHTa B HHTepBaJie 3100-4380 M. BcJieA 3a 
u;eMeHTOM 3aKaq11BaeTC5I 1,5 M3 6ycpepHOH )KH,l(KOCTH BO H36e)KaHHe oc
TaBJieHH5I u;eMeHTa B y cTbeBOH apMaType. 3aKaqKy pacTBopa B Tpy6hI 
npOAOJI)KaTb B TeqeHHe 2 qacoB 03U, nocJie qero 3aKaqaTb 11EK AJIH 
n oJiyqeHH5I ycToifq11Boro ypoBHH )KHAKOCTH Ha ycTbe. 

11CXOA5I H3 Bbi llleH3JIO)KeHHOro, COCTaBJieH no3TaIIHbIH nJiaH onepa
U:HH no rJiyllleHHIO CKB<l)KHHbl c KOHTpOJieM npou;ecca no nOKa3aHH5IM 
MaHOMeTpOB Ha Tpy6ax H 3aTpy6HOM npOCTpaHCTBe. 

3Tan 1. IIapaMeTpbI $0HTam1poBaHHH CKB<l)KHHbI: 
+ ,llaBJieHHe Ha ycTbe 3aTpy6hH Pay = 175 Krc/cM2; 

+ )le6HT CKB<l)KHHbl 11,65 TbIC.T/ cyT = 134,83 Krc/c = 210 JI/c He
<l>TH n JIOTHOCTbIO 644 Kr/cM3; 

+ ,llaBJieHHe Ha rny611He 3100 M - 713 "Krc/cM2; 
+ KoJIOHHa 3anoJIHeHa pacTBopoM y = 2,0 r/cM3, AaBJieHHe Ha 

y cTbe 93 1<rc/cM2• 

3Tan 2. 
IIycK UA c BhIXOAOM Ha pe)KHM 3aKaqKH 65 JI/c::::: 4 M3/MHH. 
<D11Kcau;1151 HaqaJibHoro AaBJieHHH Ha Tpy6ax PTw 
0TcqeT BpeMeHH Ha'IaJia onepau;1111 no rJiyllleHHIO, T.e. HaqaJibHOe 

BpeMH 0, OTBeqaIOil.lee HaqaJiy BbIXO,l(a 3aKaq11BaeMoro paCTBOpa B 3a
Tpy6Hoe npoCTpaHCTBO c paCXOAOM 65 JI/C. 

HaqaJihHoe AaBJieHHe y KoHu;a TPY6 Ha rny611He 3100 M - 713 Kr/ cM2
• 

3Tan 3. 
IIepHOA OT HaqaJia rJiyllleHHH AO MOMeHTa rrpeKpail.leHHH nocTyn

JieHHH cpJIIOH,l(a H3 nJiaCTa B CKB<l)KHHy, c npoKaqKOH B Tpy6hI 65 JI/c 
pacTBopa y = 2,0 r/cM3. · 
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cnYCKY 3KcnnYA TAUffOHHOH KOnOHHbl ff rnYWEHffE CKBA>KffHbl 

,l(aimeHIDI B KOH:u;e nep110.n;a: 
+ Ha 3a6oe - 847 Krc/ cM2; 

+ Ha rny6:irne 3100 M - 765 Krc/cM2
; 

+ Ha YCTbe 3aTpy6hH - 175 Krc/cM2
• 

B Te'!eHHe nepHo.n;a .n;aBJieHIDI Ha ye The Tpy6 H Ha r.rry6HHe 3100 M 
B03pacTaJOT Ha 52 Krc/ cM2• Ila.n;aromee .n;aBJieHHe Ha ycThe 3aTpy6hH 
peryimpoBam1eM .npocce;rn: noMep)KHBaeTCH Ha ypoBHe 175 Krc/cM2• 

B KOH:u;e nepHo.n;a .npocceJib Ha 3aTpy6be 3aKpbIT. Cpe.nmrn nJIOTHOCTh 
)1(11,l(KOCTII B 3aTpy6he 1,9 r / cM3. Ha ycTbe 3aTpy6hH HMeeTCH He6onh
IIIM ra30BaH rnanKa. I1HTepBa.JI 3100- 4380 M 3ailOJIHeH He¢Thl0 IlJIOT
HOCTbIO 644 Kr/ M3 (o6beM 48,6 M3). 

<l>HKCHpyeTCH .ZJ:aBJiemi:e Ha Tpy6ax. 
3Tan 4. 
IlepHO.ZJ: 3aMemeHHH He¢TH IlJIOTHOCTbIO 644 Kr / M3 B HHTepBa.Jie 

3100-3600 M np11npo.n;on)KeHHH3aKa'!KH B Tpy6hI pacrnopa 2,0 Krc/cM3 
c pacxo.n;oM 65 n/ c. 

,l(aBJiemi:e Ha Tpy6ax, 3a¢HKCHpOBaHHOe Ha KOHe:u; npe.n;bI.ZJ:Yll.lero 
nepHo.n;a, H .n;aBJieHHe Ha rny6HHe 3100 MM (765 Krc/cM2) Ha'!HHaIOT 
CHH:>KaTbCH c TeMilOM 13 Krc/cM2 IlOCJie npoKa'IKH Ka)K.ZJ:blX 4 M3 paCTBO
pa. IlpHMepHO c TaKHM )Ke TeMilOM 6y.n;eT CHH)KaTbCH H .n;aBJieHHe Ha 
3aTpy6he. 

IlocJie npoKa'!KH B Te'ieHHe 4-x MHH)'T .ZJ:aBJieHHe Ha Tpy6ax, Ha 3aT
py6be H Ha 3100 M CHH3HTC5I Ha 13x4 = 52 Krc/cM2, T.e. Ha 3aTpy6be .n;aB
JieHHe COCTaBHT 123 Krc/cM2 H Ha r.rry6aHe 3100 M - 712 Krc/cM2. <l>HK
CHpyeTCH .n;aBJieHHe Ha Tpy6ax. 

3Tan 5. 
Ilep110.n BbIIIYCKa ra30BOH rnanKH H3 3aTpy6hH. 
+ oTKpbrnaeTCH .n;pocceJib Ha 3aTpy6he, HO He 6oJiee npeKpameHHH 

na.n;eHHH .ZJ:aBJieHHH Ha Tpy6ax. IlocJie Bhixo.na ra3oBoi1 rnanKH H3 3aT
py6hH H Haqa.Jia BbIXO.n;a )KH.ZJ:KOCTH .npocceJib 3aKpbrnaeTCH; 

+ B 3aTpy6be OCTaeTCH )KH.ZJ:KOCTb IlJIOTHOCTbIO 1,9 r/cM3, .n;aBJieHHe 
Ha ycTbe COCTaBJIHeT 123 Kr/cM2• 

3Tan 6. 
Ilep110.n 3aMemeHHH He¢TH Ha pacrnop 2,0 r/cM3 B HHTepBaJie 

3600-4380 M. 
TeMn rra.n;eHHH .n;aBJieHHH B Tpy6ax, 3aTpy6he 11 Ha 3100 M npe)K

HHH - 13 Kr/cM2 Ha Ka)K.ZJ:ble 4 M3 (3a 1 MHH.). l.Jepe3 8,5 MHH 3aKa'iKH 
B CKBa)KHHe B HHTepBane 3100-4380 M Haxo.n;HTCH pacrnop IlJIOTHOC
TbIO 2,0 r/cM3. 
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cnYCKY 3KCn11YATAUlt10HHOH KOJlOHHbl lt1 rnYWEHltfE CKBA)l(ltfHbl 

)lairnemrn: COCTaBJUIIOT: 
+ y KOHI.{a Tpy6 Ha 3100 M - 588 Kr/cM2, 
+ Ha ycTbe 3aTpy6MI - OKOJIO Hym1, 
+ Ha Tpy6ax - Ha 17 4 Krc/ CM2 HH2Ke MaKCHMaJibHO ,l(OCTHrHyToro 

B KOHI.{e 3Tarra 3. 
3Tarr 7. 
ilp11 rrpeKparn:eHHH 3aKa':IKH pacrnopa B Tpy6br: 
+ Ha Tpy6ax ypoBeHb rra,n:aeT ,l(O 145 M OT YCTbH; 
+ Ha 3aTpy6be 1136bITO':IHOe ,l(aBJieHHe - 2 Krc/ cM3; 
+ Ha rny6HHe 3100 - 591 Krc/cM2; 
+ Ha 3a6oe 847 Krc/cM2. 

Pac'feT napaMeTpoe rnyweHMSI CKBa>KMHbl 
(BonrorpaAHHnHHe<l>Tb) 

Bap11aHT 1. 
Pac':leT Ha rrp11Mepe: 
ilo,n:aqa pacrnopa qP = 60 11/c; 
,n:orrycT11Moe ycTbeBoe ,n:aBJieH11e PY = 25,0 Mila. 
)le611T ,l(JIH 7 ,0 Mila paBeH 20000 M3 / cyT no pe3y JibTaTaM 11cc11e,n:o

BaHIDI CKBa2K11H OT 28.01.86 r . 
.l{e6HT rrpH yBe1111':leH1111,n:aB11eH11.s1 Ha ycTbe .n:o 25,0 Mila cocTaBHT: 

70 
- · 20000 = 5600 (M3 /cyr I 65 (rr/c). (6.10) 
250 

Cpe,n:HHH rrJIOTHOCTb cMecw rrpw rroKa':IHBaH1111 o6neMa 3aTpy6b.s1 
64 M3 pacrnopa pP = 2,00 r/cM3: 

= 2 · 60 + 0,64 · 65 = 1 29 (rr/c 3 ) 

PcM 60+65 ' . 
fw,n:pocTaTH':leCKOe ,n:aBJieHHe B 3aKOJIOHHOM rrpocTpaHCTBe: 

3090 
Pre =l,29·-=39,9(MIIa). 

10 

(6.11) 

(6.12) 

f w,n:pO,l(HHaMH':leCKoe ,l(aBJieHHe B 3aKOJIOHHOM rrpocTpaHCTBe( ¢op-
My 11a )lapcw-BeM:c6axa): 

p = 0 02 1620 ' p CM • Q2 + 
r.n ' 4/ 0,22-0,127/0,02532 

+0 02 l 470·pcM ·Q
2 

=14,2 (Mila). 
' 4/0,22-0,168/0,1582 

. 

(6.13) 
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fH.n;pOCTanfT!eCKoe H rH,UpO,l{HHaMJflleCKoe ,ll;aBJieHHe cPJIIOH.n;a (rura
CTOBOH HecPTH) B 3aTpy6he: 

P<t> = 19,8+7,6 = 27,4 (Mila). (6.14) 
YMeHbmeHHe .n;enpeccHH Ha ruracT B pe3yJihTaTe rrocryruremrn pa-

crnopa B 3aTpy6he pa.BRO: 
Prc+Pr4-P<t>+25,0 = 51,7 (Mila). (6.15) 
3a6oi;'rnoe .n;aBJieHHe: 
25,0+39,9+14,2+8,8 = 87,9 (Mila), 
r.n;e: 8,8 Mila - rH.n;pOCTaTHqecKoe .n;aaJieHHe HecPTH B HHTepaaJie 

3090-4467 M. 

BeJiwnrna Hoaoro 3a60H:Horo ,naBJieHHH CBH.n;eTeJihCTByeT o Ha<£a
Jie rrorJiomemrn. 

Pe3yJihTaThI pac'!eToB ,ll;JIH pa3JIHqHbIX cooTHomeHHH rro.n;aqH pa
crnopa (qp) H .u;orrycTHMoro ycThero ,naBJieHHH (Py) rrpHBe,neHbI B Ta6-
JIHile 6.2. 

BapHaHT 2. 
ilepBblH 3Tarr pacqeTa IIOKa3bIBaeT ,ll;HHaMHl£eCKOe r.JIYIIleHHe CKBa

)l(HHbI - rrpeKpameHHe rrpHTOKa H3 ITJiaCTa rrpH HerrpepbIBHOH rrpoKaq
Ke pacrnopa. 

BTopoii 3Tarr orrpe,u;eJIHeT 3aMeey cMecH HecPTH H pacrnopa B 3aT
py6HoM rrpocTpaHCTBe Ha pacrnop H BbIXO,ll; Ha rH.n;pOCTaT.H'leCKOe paB
HOBecHe. 

TpeTHH 3Tarr 3aKal£KH pacrnopaa 3aTpy6Hoe rrpocTpaHCTBO rrpoHc
xo.n;HT yaeJIHtieHHe y.n;eJibHoro aeca <PoHTaHHpyromeii cMecH, a, cJie.n;o
BaTeJibHO, yMeHbmeHHe .n;enpeccHH. CHH)l(eHHe .n;errpeccHH BbI3bIBaeT 
CHH)l(eHHe rrpHTOKa H3 rrJiacTa. TaKHM o6pa3oM, ocymecrn;rneTcH cHH
)l(eHHe rrpHTOKa .n;o HY JIH. 

3ToT rrpouecc oTpa)l(aeT cJie.n;yroma.H cxeMa. 
qepe3 orrpe.n;eJieHHbIH BpeMeHHbIH HHTepBaJI ( HarrpHMep, 30 ceK) 

orrpe.n;eJIHeTCH KOJIHl£eCTBO paCTBOpa B HecPTH - VP, v<t>, rrocryrrHBmee 
B 3aTpy6be, BbICOTa CTOJI6a HecPTH h. 

Orrpe,neJIHeTCH cpe.n;HHH ITJIOTHOCTb .n;aHHOH rropUHH: 

_Pp ·qP +pep ·qq> (6.16) PcM - • 
qq> +qp 

r.n;e pP, P<t> - rrJIOTHOCTh pacrnopa H cPJIIOH.n;a; 
%• q<t> - pacxo.n; pacrnopa H cPJIIOH.n;a. 



6. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nPffHY,/JffTERbHOMY 181 

cnYCKY 3KcnnYATALIHOHHOff KOnOHHbl H rnYWEHHE CKBAJKffHbl 

Orrpe.n;emreTcH ru.n;pocTanl'!ecKoe .n;aimeHHe .n;attHoro cTOJI6a cMecH: 

p =Pc .. · h 
re 10 (6.17) 

Orrpe.n;eJI51eTcH rH.n;pOCTaTW1ecKoe ,ll;aBJieHHe cpJIIOH,ll;a: 

p ·h 
P - <Ii r<P __ _ 

10 
(6.18) 

Orrpe.n;eJI51eTcH yMeHbIIIeHHe .n;errpeccHH: 
t:..P=Prc-Pnt> 
Orrpe,ll;eJIHeTCH HOBoe sa6o:i1Hoe .n;aBJieHHe: 

(6.19) 

P3 = P3-t:..P (6.20) 
Orrpe.n;eJIHeTcH HOBbIH .n;e6HT CKBCUKHHbI: 
q~ = (P llll. - P3 )-L, (6.21) 
r.n;e L - rrpo.n;yKTHBHOCTb. 
PactieT rroBTOpHeTCH ,l(JIH cJie.n;yromero BpeMeHHoro mara c HOBbIM 

.n;e6HTOM. 
Ilpe.n;rroJiaraeTCH ~MfHOBeHHOe» BOCCTaHOBJieHHe IIJiaCTOBOfO ,l(aB

JieHHH. 
PeJyJibTaTbr .n;Byx rrpHMepoB pactieTa npHBe.n;eHbI B Ta6mui;e 6.3., 

2-:R H 3-:R :narrbr ou;eHeHbI no npe.n;eJibHbIM cHryau;HHM. 
2-:R ::nan. 
fH,ll;pOCTaTHtieCKOe paBHOBecHe B CKB<UKHHe rrpH HanoJIHeHHOM 3aT

py6be pacTBopoM 2,0 r/cM3 H nJiaCTOBOM ,l(aBJieHHH Ha sa6oe onpe,l(e
JIHeT Ha ycTbe ,l(aBJieHHe PY: 

H · p (L-H}p P=P ___ P_ 'P 

y (IJ( 100 100 ' 
(6.22) 

r,l(e H - rny6HHa crrycKa KOJIOHHbr; 
L - rny6HHa CKBCUKHHbI. 

p = 84 7 _ 3090 · 2 _ (4467 - 3090} 0,64 = 14 1 (Mila). (6.23) 
y ' 100 100 ' 

3-:R 3Tan. 
IlpH B03MOJKHOCTH rro.zi:.n;epJKaHlrn Ha ycTbe 17,S MIIa ,l(JIH B03HHK-

HOBeHHH norJiomeHHH HMeeM: 
17,S - 14,1=3,4 (MIIa) 
AHaJIH3 ycJIOBHH B03HHKHOBeHHH rrornoru;eHHH Ha nJIOiu;a,l(H TeH-

rH3 IIOKa3bIBaeT, tITO 3TOf0 BIIOJIHe ,l(OCTaTOtIHO. 
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0 0 0 0 
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120 1950 720 106 

150 1950 600 101 

180 1950 480 96 

210 1950 360 91 

240 1950 240 87 

270 1950 120 82 
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0 0 0 0 
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cnYCKY 3KCfU1YATAUHOHHOH KOnOHHbl H rnYWEHHE CKBA)l(HHbl 

6.4.3. npo4eCC rnyweHMR CKBa>KMHbl 
(npHAO}ICeHHe 6.2) 

TexHonorM'lecKaR cxeMa onepa4MM 
no rnyweHMIO 4>0HTaHMPYIOU4eM CKBa>KMHbl N237-TeHnt3 

1. CocTOHHHe. 
1.1. B CKB(l)I<Htty crrymetta KOJIOHHa o6ca.l{HbIX Tpy6 Ha rny611Hy 

3090 M, COCTOHma.H 113 Tpy6 ,Z{HaMeTpOM 127 MM, TOJIIUHHa CTemrn 9,19 
MM, Map Ka CTMH M-2035 II 011, .nn11tto:H 1619 M 11 .n11aMeTpoM 168 MM, 
rnnmirna CTeHKH 10,59 MM, MapKa CTaJIH M-9011, .l{JIHHOH 1471 M. 

1.2. CKB(l)KHHa cpoHTamrpyeT ra30ttecpTHHOH cMeChIO no 3aKOJIOH
HOMY rrpocTpaHCTBY (Me)K.l{y 244,5 MM KOJIOHHOH H crrymeHHbIMH 06-
Ca.l{HblMH Tpy6aMH 127x168), ,naBJieHHe Ha ycTbe rrpH OTKpbITbIX Tpex 
7" OTBO,Z{ax 80 aTM. 

1.3. B 6anIMaK KOJIOHHhl o6ca,nHhIX Tpy6 127x168 MM ycTaHOBJieH 
o6paTHbIH KJianatt-npo6Ka cp11pMbI ~OTl1C». KonoHHa 3anoJIHeHa pa
crnopoM 6pOMH.l{a KaJibl{HH (CaBr2) IIJIOTHOCTb 1,7 r/cM3. 

1.4. IlJiaCTOBOe ,naBJieHHe COCTaBJI.HeT 847 a'I,'M. 
1.5. PacqeTHbIH pe)KHM cpoHTaHHpOBaHHH npH 100 aTM Ha 3aTpy6be: 

.ne6HT CMeCH 10,8 TbIC.T.jcyT.; 3a6o:HHoe .l{aBJieHHe - 847 aTM.; ,naBJie
HHe y HH)KHero KOHl.{a KOJIOHHbI (3090 M) COCTaBJI.HeT 753 aTM.; 

2. IIonroTOBHTeJibHble pa6oTbI. 
2.1. .l(JIH rnyIIIeHHH H IIOCJie.ny10mero ueMeHTHpOBaHHH KOJIOHHbl 

3arOTOBHTb H3BeCTKOB0-6HTYMHbIH pacrnop y,neJibHOro Beca 2,0 r/cM3 

B KOJIH'!eCTBe 700 M3. 

2.2. TexHH'IeCKHe cpe.ncrna,nJIH 3aKa'IKH 6yposoro pacrnopa 11 rroc
Jie.nyIOmero ueMeHTHpOBaHHH paCCTaBJIHIOTC.H cornaCHO cxeMe pHC. 6.1. 

2.3. 06ecne'IHTb .l{HCTaHl.{HOHHOe ynpasJieHHe 3a,Z{BH)KKaMH c rn.n
poynpasJieHHeM Ha BbIKH.l{HblX 7" JIHHH.HX. 

2.4. CMOHTHposaTb .n11cTaHUHOHHhie MaHoMeTpbI Ha nyJibTe ynpas
JieHHH .npocceJieM .l{JI.H KOHTpOJIH 3a .l{aBJieHHeM B 3aTpy6HOM npocTpaH
CTBe, 3aKa'IKH 6yposoro paCTBOpa B KOJIOHHY H nepe.n .npocceJieM. 

2.5. 06ecne'IHTb B xo.ne onepauHH KOHTpOJib 3a npOH3BO.l{HTeJibHO
CTbIO arperaToB 11 o6beMOM npoKa'IHBaeMoro 6yposoro pacrnopa. 

2.6. 06ecrre'IHTb HeCHH)KaeMbIH 3anac 6yposoro pacrnopa .l{JI.H o6ec
rre'leHHH pa6oJITbI AH-700 c rrpoH3BO.l{HTeJihHOCTbIO He Mettee 65 JI/ c 
Ha Bech rrepHO.l{ rJiyIIIeHHH. 
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2.7. 06ecrreqHTh Bech JIM:qHhrif COCTaB yqacrnyrornHx B onepal{HH 

cpe,nCTBaMH HH,llHBH,llyaJihHOM 3afnHThI, pa6oTaTh H ,llOBeCTH .no KaJK,llO

ro HCTIOJIHHTeJI.SI CHfHaJI TpeBOfH no ypoBHIO 3ara30BaHHOCTH H npoBe

CTH HHCTPYKTaJK. 

3. CH.SITHe o6paTHOro KJianaHa-npo6KH. 

3.1. y CTaHOBHTh Jiy6pHKaTOp Ha o6ca,nHhre Tpy6hr H onpeccoBaTb 

ero Ha 700 aTM. 

3.2. IIpH TIOMOfnH Jie6e,nKH ,llJl.SI KaHaTHhIX pa6oT CH.SITh o6paTHhIM 

KJianaH-npo6Ky H H3BJieqb H3 CKBaJKHHhI. 

3.3. 3a¢HKCHpOBaTb ,naBJieHHe B o6ca,nHOM KOJIOHHe. 

4. IIocJieLioBaTeJihHOCTh onepa1rn:H npH rJiyrneHHH CKBaJKHHhr. 

4.1. c TIOMOfnhIO 6JIOKa .npocceJIHpOBaHH.SI H TIOCJie,noBaTeJihHhIM 

3aKpbITHeM 3a,llBH)l(eK 7" OTBO,nax ycTaHOBHTh ,naBJieHHe B 3aTpy6HOM 

npocTpaHCTBe P3 = 175 Kr/ cM2. 

4.2. IIocJie cTa6HJIH3aIIHH BeJilfqHHhI p 3 = 175 Krc/ cM2 npHcTynHTh 

K 3aMerneHHIO 6poMH,na KaJihIIH.SI B KOJIOHHe 6ypOBhIM pacrnopoM 

TIJIOTHOCThIO 2,0 r/cM3 c TIOCTeneHHhIM ,llOBe,neHHeM o6rnero pacxo,na 

.no 65 JI/C, rrpH 3TOM ,naBJieHHe B KOJIOHHe He ,llOJl)J(HO npeBbIIIIaTb 500 
a TM. 

4.3. IIocJie 3anoJrneHH.SI KOJIOHHhI 6ypoBhIM pacrnopoM B KOJIM:qe

CTBe 40 M3 npo,nOJI)J(HTh 3aKaqKy, no.n:.n:ep)l(HBa.SI TIOCT051HHhIM pacxo.n 

paBHhIM 65 JI/C, c KOHTpOJieM 3a ,naBJieHHeM H o6neMOM npoKaqKH. 

06rnH:H o6neM 3aKaqKH opHeHTHpoBoqHo 350-400 M 3. IIa,neHHe ,naBJie

HH.SI B 3aTpy6HOM npocTpaHCTBe KOMTieHCHpyroT npHKpblTHeM .npocce

JI.SI .no 175 Krc/cM2. 

4.4. B 3aBHCHMOCTH OT KOJIHqecrna 3aKaqaHHoif )l(HJlKOCTH: 

+ B CJiyqae npeKparneHH.SI na,neHH.SI ,naBJieHH.SI B 3aTpy6HOM npocT

paHCTBe Hero CTa6HJIH3aIIHH ( TIOCJie 3aKpbITH.SI .npocceJI.SI) npOH3BO,llHTC.SI 

nepeKJiroqeHHe arperaTOB c Tpy6 Ha 3aTpy6he. KoJilfqecrno nepeKJiroqa

eMhrx arperaTOB onpe,neJI.SieTrn BeJilfqHHoif ,naBJieHH51B3aTpy6he .no 175 
aTM. OCTaJihHhre arperaThl npo,nOJI)J(aIOT 3aKaqKy paCTBOpa B Tpy6hr npH 

o6rneM pacxo,ne Ha CKBaJKHHY 65 JI/c. 061>eM pacrnopa, 3aKaqaHHoro B 

3aTpy6Hoe rrpocTpaHCTBO, ,llOJI)J(HO COCTaBHTh 64 M3. 

+ npH OTCYTCTBHH nornorneHH.SI H pocTe ,naBJieHH.SI B 3aTpy6he ero 

Heo6xo,nHMO no.n,nep)l(aTh 3a cqeT peryJIHpoBaHH.SI ,npocceJieM npoH3BO

.llHTeJihHOCTH I{eMeHTHpOBoqHhIX arperaTOB. 

24.07.86 r. npoBe,neHa npo6Ha.SI 3aKaqKa pacrnopa HEP-2 TIJIOTHO

CThIO 2,00 r/cM3 qepe3 cnyrneHHYIO B CKBa)l(HHY KOJIOHHY 127x168 MM 
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cnYCKY 3KcnnYATAL.lMOHHOli1 KOROHHbl,,., rnYWEHME CKBAJKMHbl 

c .n;pocceJIHpOBaHHeM BbIXOJJ:5IIIJ,ero IIOTOKa Ha ycTbe orrpe,n:eJieHHeM co
CT05IHJ15I CKBa)I(J1HbI. 

Pe3y JibTaThI rrp11BOJJ:5ITC5I Ha p11c. 6. 7 11 B Ta6JI1111e 6.4. 
B xo.n:e 11ccJie,n:oBaH115I MO)l(HO BhIJJ:eJil1Th Tp119Tarra: 1-if - rrpo,n:oJI

)1(11TeJihHOCTh rrp11MepHO 30 Ml1HyT; 2-H: - rrpo,n:OJI)l(l1TeJibHOCTbIO 60 
Ml1H. 11 TpeTl1H - 30 Ml1HyT. 1-if 113-:H 9TaIIhl xapaKTep113yIOTC5I 3Ha•rn
TeJibHO 6oJibmoi1: rro,n:at.Ie:H pacTBopa (Ha ypoBHe 65- 70 JI/ c), t.IeM 2-ii:, 
'-ITO CB5I3aHO c peMOHTOM O,n:HOM 113 rro.n;aIOIIJ,11X paCTBOp Jil1Hl1M BO Bpe
M5l BToporo 9Tarra. 

Ha BTopoM 9Tarre rrpo11cxo.n;11JI0 pe3Koe cH11)1(eH11e rrp11T0Ka cpJI1011-
,n:a 113 rrJiacTa B pe3yJihTaTe yMeHbmeH115I .n;errpecc11113a ct.IeT rrocTyrrJie
Hl15I B 3aTpy6he T5I)l(eJioro pacTBopa. CH11)1(eH11e rrp11T0Ka xapaKTep11-
3yeTrn rra.n;eH11eM ,n:aBJieH115I B 3aTpy6he ,n:o 13,0 MIIa c 19,0 Mila rrp11 
Hel13MeHHOH BeJI11t.I11He .n:pocceJI5I. CJie.n;yeT OTMeT11Th, '-ITO rrp11 IIOJIHO
CThIO 3aIIOJIHeHHOM 3aTpy6be pacTBopoM IIJIOTHOCTbIO 2,00 r / cM3 B co
CT05IHl111 paBHOBec1151 Ha ycThe 6y,n:eM 11MeTh 

84 7 - 3090. 2,00 
, 100 

1377·0,64= 14 l (MIIa) 
100 ' . 

CJie.n;OBaTeJihHO, cH11)1(eH11e ,n:aBJieH115I Ha ,n:pocceJie ,n:o 13,0 (Mila) 
rrp11BeJIO K rrp11TOKY cpJI1011,n:a. 

Ha BTopoM 9Tarre yrrana rrpo113BO.n;11TeJihHOCTh arperaTOB, '-ITO He
Me,n:JieHHO CKa3aJIOCb Ha YCThe. 0TMet.IeH pocT ,n:aBJieHl15I H OTKpbITHe 
.n;pocceJI5I. 0TCYTCTBHe 5IBHbIX rrpH3HaKOB ropeHH5I I1EP-2 B aM6ape 
II03BOJI5IeT rrpe,n:rroJIO)l(HTh cJie,n:y10mee: rrp11 He6oJihlllOH rro,n:aqe pa
CTBopa rrpo11cxo,n:11T ero 11HTeHCl1BHOe pa3)1(J1)1(eHHe IIJiaCTOBbIM cpJIIO
HAOM. Tep5IeTC5I CTpyKTypa pacTBopa - TBep,n:M cpa3a (6ap11T) BbIIIa
,n:aeT B rrornK 11 JIHlllh t.IaCTHt.IHO yHOCHTC5I. B 3aTpy6HoM rrpocTpaHcTBe 
06pa3yeTC5I rrceB.n;OC)l(l1)1(eHhlM CJIOM 6ap11Ta 11 cpoHTaHHpyIOIIJ,eH CKB03b 
Hero HecpT11. CKOJihKO-H116y,n:h 3aMeTHoe yMeHbllleHHe rrpHTOKa Tpe6y
eT, IIO-BHAHMOMy, BeChMa 3Hat.IHTeJibHbIX 3aTpaT paCTBOpa rrp11 TaKOM 
pe)l(11Me 3aKat.IKH. Ha 3-M 9Tarre 6hrna rro,n:H5ITa rrpo113Bo.n;11TeJibHOCTh 
rrp11 o.n;HoBpeMeHHOM rro,n:,n:ep)l(aHHH B 3aTpy6he 20,0 Mila. B TaKOM 
pe)l(l1Me rrpOH30lllJIO IIO'-ITl1 rrpeKpaIIJ,eHHe rrp11TOKa 113 IIJiaCTa H 3aKpbI
Tl1e .n:pocceJI5I c rrocJie,n:y10mei1: 3aKat.IKOH pacTBopa B 3aTpy6he, o t.IeM 
cB11.n;eTeJihCTByeT ,n:aBJieHHe Ha ,n:pocceJie, rrpeBhilllaIOIIJ,ee ,n:aBJieHHe Ha 
KOJIOHHe 245 MM. ilpopbIB rrpOKJia,n:KH B 3aTpy6he He II03BOJIHJI BeCTl1 
3aKat.I11BaH11e pacTBopa. 0TBOJJ:bl (.n;Ba 194 MM) 6bIJIH OTKpbITbl. ilp11 
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BpeMJ1, 
MHH 

1 

0 

1 

2 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

6. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nPffHYJ1MTEl1bHOMY 

cnYCKY 3KcnnYATAUff0HHOlif KOflOHHbl ff rnYWEHffE CKBA>KffHbl 

Ta611ul.¥l 6.4 
· Y CTbeB1>1e ,ll,aBJieHIUI npH aaKa'IKe pacTBopa 

,ZlaBJieHHe ,ZlaBJJeHHe ,ZlaBJieHHe 
Ha ,ll,pOCCeJie, saarpy6&e, Brpy6ax, IlpHMe113HHe 

Mila Mila Mila 

2 3 4 5 

12,0 19,0 

11,8 18,5 23,0 

11,8 18,3 23,0 
... 

11,2 18,0 22,0 

11 ,2 18,5 22,0 

11,0 18,4 21,0 

11,0 18,1 20,5 

10,1 17,8 19,0 

10,0 16,8 19,0 

9,8 16,5 18,0 
'Ji . 

9,2 16,0 18,5 

9,0 16,3 18,8 

9,5 15,5 19,0 

9,0 14,0 19,2 
0AHH UITyuep aaicpbIT. Pa6oTaeT 

ueHTp. JIHHIDI 11 mryuep 

11,0 13,0 20,0 

11,2 14,2 20,0 
~ 

11,0 14,0 20,0 

12,0 15,0 19, 
0,!1,HH mryuep H ueHrpaJJ.bHCUI 

JIHHIDI 3aKpb!Tbl. 

12,0 15,0 20,2 \ 
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cnYCKY 3KcnnYATAl.lffOHHOH KOROHHbl H rRYWEHUE CKBA)l(UHbl 

llpooollJICe1tue ma611. 6.4 

1 2 3 4 5 

20 12,0 14,8 16,5 

21 12,0 14,5 16,2 

22 13,0 15,0 18,2 Pery;mpoBKa O.O:HHM rr.ITyuepoM. 

23 13,0 15,0 18,5 

24 13,0 15,0 18,5 

25 13,0 15,0 18,5 

26 16,0 17,0 18,1 

27 16,0 17,0 18,5 
" 

28 16,0 17,0 19,0 -
29 17,0 17,2 19,0 

30 16,6 17,0 17,0 

31 16,5 17,0 15,0 
-

32 16,0 16,5 15,0 

33 16,0 16,2 15,0 

34 15,8 16,0 13,0 

35 16,8 17,0 10,0 

36 17,0 17,0 10,0 

37 17,0 17,0 10,0 BTOpoH: rmyuep 3aKphIT Ha S" 

38 17,0 17,0 9,0 

39 17,0 17,0 9,0 

40 17,0 17,0 10,0 

41 17,3 17,3 11,0 

42 17,2 17,4 12,0 

43 17,5 17,8 12,0 
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cnYCKY 3KCnnYA TAUffOHHOVt KOROHHbl ff rnYWEHffE CKBAJKffHbl 

IIpoaollJ/Ce11.ue ma6JL. 6.4 

1 2 3 4 5 

44 17,8 18,0 14,0 

45 18,0 18,0 14,0 

46 18,0 18,2 13,0 

47 19,0 18,2 11 ,0 

48 18,5 19,0 11,5 

49 18,2 18,2 11,5 

50 18,0 18,5 12,0 

51 17,5 18,0 12,0 

52 17,8 18,4 12,0 

53 18,0 18,5 11,0 
. 

54 18,0 18,6 11 ,0 

55 18,2 18,8 11 ,0 

56 18,6 19,2 

57 18,0 18,5 15,0 0TKpbITO t(Ba IIIT}'Uepa 

58 17,5 18,8 13,0 

59 17,0 19,0 
-

60 

61 17,2 19,0 14,0 Om1tt IIITyu.ep rrpwKphIT tta 3/ 8" 

62 16,5 19,0 11,0 

63 17,0 18,5 11,0 
- -

64 17,0 1,0 11,0 

65 17,0 19,0 11,0 

66 17,0 19,0 11,0 
-· 

67 16,8 19,0 13,0 
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cnYCKY 3KcnnYATAUll10HHOJi1KOflOHHb/111 rnYWEHll1E CKBA>Kll1Hbl 

IlpoiJoJ1:J1Ceitue ma6J1. 6.4 

1 2 3 4 5 

68 18,0 20,0 14,0 

69 18,0 20,0 12,5 

70 17,8 20,0 12,0 

71 17,5 20,0 12,0 

72 16,8 19,5 13,0 

73 17,2 20,0 
( 

13,0 

74 17,8 20,0 

75 17,8 20,0 12,5 
' 76 17,5 20,0 11,0 

77 17,0 20,0 12,0 
I 

78 17,0 20,0 10,0 

79 17,0 20,0 9,0 

80 17,0 20,0 10,0 

81 17,0 20,0 10,0 

82 16,5 20,0 10,0 

83 

84 15,0 20,0 11,0 

85 

86 16,0 20,0 11,0 
0,n;MH OTKpbIT, 

BTopoM: 3aKpbIT Ha S" 

87 15,5 19,5 11,0 

88 16,0 20,0 11,0 
-

89 16,0 20,0 11,0 

90 16,2 20,0 10,0 
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1 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

6. OPrAHff3AUffR ff nPOBEJlEHffE PA60T no nPffHYAffTEJ1bHOMY 

cnYCKY 3KCnJIYATAL.4ffOHHOH KOROHHbl ff rnYWEHffE CKBA)l(ffHbl 

Ilpoao.11J1Ce1tue ma611. 6.4 

2 3 4 5 

16,2 19,5 10,0 

16,5 20,0 10,0 

16,2 20,0 10,0 

16,2 20,0 10,0 

16,2 20,0 10,0 

16,0 20,0 10,0 

16,0 19,5 17,0 

16,5 19,8 19,0 

17,0 19,8 21,0 

17,5 20,0 21 ,0 

16,0 20,0 21 ,0 
0.zum mTyu;ep OTKphlT, 

BTOpOH 3a.Kpb!T Ha 3/8" 

17,2 20,0 21,0 

19,0 20,0 20,5 

19,0 20,0 21 ,0 

19,0 19,5 20,0 
0AHH UITyrJ;ep OTKpbIT, 

BTOpoii 3a.KphlT Ha 3/ 8" 

19,5 20,0 20,0 

19,5 20,0 20,0 

20,0 20,0 15,0 

20,0 20,0 14,0 

20,0 20,0 13,0 
. 

20,0 20,0 13,0 

20,0 20,0 11,5 
- - -
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CnYCKY 3KcnnYATAl..lHOHHOVr KOROHHbl /,If rnYWEHflfE CKBAJKflfHbl 

Ifpoao11:J1ce1tue ma6Jl. 6.4 

1 2 3 4 5 

114 20,5 20,0 11,0 

115 20,5 20,0 11 ,5 " 

116 20,5 20,0 16,0 
0.[(MH 3aKpbIT, 

BTOpoii 3aKpbIT Ha 3/ 8" 

117 20,5 20,0 16,0 

118 20,5 20,0 14,0 

119 21,0 20,0 13,0 

120 

121 20,5 20,0 12,0 
Pe311.oe 3aKphnMe 
BTOporo nrryu:epa 

122 

123 21,0 20,0 10,0 
Crnrri llpopBa.n:o JIMHMIO 

Ha 3aTPy6he. 

3TOM 3aqmKcHpOBaHo ,n;aBJiem1e B 3aTpy6be 8,0 Mila - .n;aBJiem1e, Ko
Topoe liMeJio MeCTO rrepe.n; HaqaJIOM HCCJie.n;oBaHH5I Ha Tpex 194 MM OT
BO,n;ax. QqeBH.n;HO, qTo B YMemrneHHH rrpHTOKa cblrpaJI CBOIO poJib rrceB
.n;oo)KH)KeHbIH CJIOH 6apHTa, CHmI<aIOIIIHH .n;errpeccHIO Ha IIJiaCT. 

II po6HaJI 3aKaqKa rro3Bomrna orrpe,n;eJIHTb rroBe,n;eHHe rrJiacTa H BbI
JIBHTb HaH60Jiee CJia6bie MeCTa B o6B5I3Ke rrpH CHJibHOH BH6paUHH, B03-
HHKaIOIIIeH BO BpeMJI HHTeHCHBHOH 3aKaqKH pacrnopa. Ilo pe3yJibTaTaM 
.n;aHHOH pa60TbI ycoBeprneHCTBOBaHa opraHH3aUHOHHa5I CTOpOHa rrpo

uecca rnyrneHH.H. 
Pe3yJibTaToM rrpHo6peTeHHoro OITbITa ycrreIIIHaJI orrepauHJI rnyrne

HHJI CKBa)KHHbI 27.07.86 r . 
IIapaMeTpbI CKBa)KHHbI ycTbeBoro ,n;aBJieHHJI B 3aTpy6be rroMep:>KH

BaJIOCb Ha ypoBHe 17 ,5 Mila. ,l.(JIJI o6ecrreqeHHH TaKoro pe:>KHMa rnyrne
HHH rrpaKTHqecKH HerrpepbIBHO rrpOH3BO.l(HJIOCb 3aKpbITHe .n;pocceJIH. 

TaKHM o6pa30M, crrpaBe.l(JIHBbIM JIBJIJieTCH rro.n;xo.n; K rJiyrneHHIO 
CKBa)KHHbI Ha OCHOBe paCCMOTpeHHH .n;errpeccHOHHOH BOpOHKH H BeJIH
qHHbI rrpo,n;yKTHBHOCTH rrJiaCTa .l(JIH rrJioma,n;H TeHrH3. B rrpouecce 3a-



194 6. OPrAHff3AUffR ff nPOBE,JlEHffE PA60T no nPffHY,JlffTE.flbHOMY 

cnYCKY 3KCn.flYA TALlffOHHOiil KO.flOHHbl ff mYWEHHE CKBAJKHHbl 

Ta6Jtuu,a 6 .5 

IlapaMeT)Jbl npo~ecca r.nymeHHJI CKB3'KHHbl 

BpeMB, 
,UaBJieID1e ,UaBJieID1e ,UaBJieID1e 

Ha .a;pocceJie, B 33Tj)y6be, BT)Jy6ax, IlpHMe11aID1e 
MHH 

Mlla Mlla Mlla 

1 2 3 4 5 

0 6,5 11,0 5,0-7,0 Ha'laTa 3a.Ka'II<ll pacTBopa 

1 6,8-6,5 11,5-11,0 15,0-20,0 

2 6,5 10,7 22,0 

3 6,9-9,0 10,2-16,0 20,0-21,0 3aKpbIT JieBbIH OTBO)l; 

4 9,1 15,8 22,0 

5 8,8 15,0 22,0 3a.Ka'l3HO 16 Mi 

6 12,0 16,0 22,0 

7 12,0 16,0 20,0 

8 13,5 17,5 23,0 
I 

9 15,0 17,5 22,5 

10 14,9 17,5 24,3 3a.Ka'laHO 36,5 M3 

" 

11 15,1 17,5 25,0 

12 10,2 17,3 25,0 
1 

-·· 
13 16,0 17,5 24,0 

14 16,2 17,5 24,0 

15 16,5 17,5 24,0 
l 

3aKa'laHO 46 M3 

16 17,0 17,5 24,0 

17 17,0 17,5 23,5 
C-

18 17,2 17,5 24,5 
I \ ' 

19 17,5 17,5 23,5 

20 17,8 17,5 23,0 3aKa'laHO 59 M3 1 

21 17,5 17,0 22,5 
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cnYCKY 3KcnnYA TAUltfOHHOVt KOROHHbl ltf rnYWEHltfE CKBA)l(ltfHbl 

IlpoaollJICe11ue ma6Jl. 6.5 

1 2 3 4 5 

22 16,5 16,0 22,0 3aKphrT .n:pocceJih 

23 15,0-12,0 15,0-12,0 21,0-20,0 CTpaBJII1BaHHe ra3a 113 3aTpy6Mr: 

24 13,5 13,0 20,0 Ha11aTa 3aKalfKa B 3aTpy6he 

25 13,0 12,5 20,0 

26 11,5 11,0 17,0 

27 10,5 10,0 15,5 I . 

28 9,2 8,5 12,0 
-

29 8,2 7,5 7,0 

30 7,5 6,5 5,5 

31 7,2 6,5 3,5 

32 7,0 6, 3,5 
-. . -

33 6,5 5,5 3,5 

34 6,5 5,5 3,5 
'r 

35 6,0-5,7 5,0-4,7 1,0-0 

36 5,5 4,5 0 

37 6,0 5,0 0 r 

38 6,0 5,5 0 

39 7,0 6,0 0 

40 6,0 5,0 0 

41 6,5 5,5 0 

42 7,5 6,5 0 

43 7,5 6,5 0 

44 7,0 6,2 0 
., 

45 7,0 6,5 0 



196 6. OPrAHff3AUffR ff nPOBEJ1EHffE PA60T no nPffHYJ1ffTEJ1bHOMY 

cnYCKY 3KcnnYATALlffOHHOH KOROHHbl ff rnYWEHffE CKBAJKffHbl 

IlpoaollJICe1tue ma611. 6.5 

1 2 3 4 5 

46 6,8 6,0 0 

47 6,5 5,7 0 

48 5,0 4,0 0 

49 3,5 2,0 0 

50 3,0 1,5 0 B -rpy6hI 3aKa'laHo 158,5 Ml 

51 2,0 0,05 0 B 3aTpy6be 3aKa'laHO 70 Ml 

52 2,0 0 0 

53 2,0 0 0 

54 0 0 0 IlepeXOA K l{eMeHTHpOBaHHIO 

Ta611uu,a 6.6 
CpeAHHe 3Ha11eHHJ1 pacxoAa 

Ka'!KH pacTBopa rrp01130IIIJIO ,l(HHaMH

'!eCKOe r.rryu.reHHe CKB(l)KHHbI, 3aeM 3a

ITOJIHeHiie ynI)KeJieHHOH CMeCbIO BCe

ro 3aTpy6MI BbIXO,l( Ha CTaTH'IeCKOe 

rnymeH11e rryTeM 3aKpbITHH .u;pocceJIH 

11 0,l(HOBpeMeHHOe HalfaJIO rrorJIOIIIe

mrn. 06mRif o6neM pacTBopa, 3aKa

'!aHHoro B CKBa)KHHY ,l(O ITOJiyqemrn 

Ha ycTbe HyJieBbIX ITOKa3aTeJieH co

CTaBliJI Bcero 228,5 M 3. Ha p11c. 6.8 
rrpe,l(CTaBJieH rpaqmK rnymeHliH CKBa

)l(JilHbI N237-TeHrn3. 

npH 3aKa'IKe s r py6bl 

BpeMR,MHH PacxoA, n/c 

5 

10 

15 

20 

53 

68 

32 

43 

6. 5. ~eMeHTMpoeaHMe 3KCnnyaTaU.MOHHOM 
168x127 MM o6caAHOM KOnOHHbl 

B CKB3lKMHe N237-TeHrM3 

1 . Oco6eHHOCTM M ycnoeMSI u.eMeHTMpoeaHMSI 

O cJIO)KHHIOIIIHMH cpaKTOpaMH rrpou;ecca u;eMeHTHpoBaHHH HBHJIOCb 

TO, 'ITO B rrpou;ecce cpOHTaHlipOBaHHH CKB(l)KHHbI rrpOH30IIIJIO ITOBbIIIIe-
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cnYCKY 3KcnnYATAUlt10HHOH KOROHHbl lt1 rnYWEHltfE CKBA)l(ltfHbl 
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198 6. OPTAHllf3AUllfR llf nPOBEJ1EHllfE PA60T no nPllfHYJ111fTEJ1bHOMY 

cnYCKY 3KCnnYATAL.lllfOHHOlif KOROHHbl llf rnYWEHllfE CKBA>KllfHbl 

HHe TeMnepaTypbI Ha yeThe e 22° C .n:o 85-90° C, Ha rny6HHe 3090 M -
e 75° C .n:o 100°C. KpoMe rnro, pae'leTHhIM nyTeM 6h1JI0 yeTaHOBJieHo, 
'ITO B npOI!eeee 3aJJ:aBK11 eKB<DKHHbI 6y,n:eT npoHeXO,llHTb na,neHHe ypOBIIB 
6ypoBoro paernopa. TaKHM o6pa30M, 6hrna noeTaBJieHa 3a.zi:aqa pa3pa6o
TaTb npOI!eee I!eMeHTHpOBaHHH B rn.n:po,n:HHaMH'leeKHX ttepaBHOBeeHbIX 
yeJIOBHHX npH ITOBbiilleHHbIX TeMnepaTYPaX, ITOA'IHHHH Bee .n:eH:eTBHH 
O,llHOH I!eJIH - Ka'leerneHHOH H30Jl5ll!l111 Me)I<Tpy6Horo rrpoeTpaHeTBa 
B HHTepBaJie 0- 3090 M. ,l{AA .n:oeTH)l(eHl15l 3TOH I!eJIH Heo6xo,n:HMO 6bIJIO 
no.n:o6paTb TaK)l(e TaMIIOH<DKHbie paeTBOpbI 11 TaK rroeTpOHTb TeXHOJIO
rH'leeKHH npol!eee, 'lT06bI e O,llHOH eTOpOHbI 6bIJia .n:oeTaTO'lHaH npoKa
'lHBaeMOeTb TaMIIOH<DKHOro paernopa B npe,n:eJiax 2,51.JaeoB, a e .n:pyroH: 
- rrpe,n:eJI npoKa'lHBaeMOeTH Ha'laJIO 11 KOHe!I exBaTbIBaHHH ,llOJI)l(HbI 
6hITb MaKeHMaJibHO np116JIH)l(eHbI K MOMeHTY .n:oeTH)l(eHHH TaMIIOHa)l(
HbIM paernopoM rny611:HbI 3090 M. HenpeMeHHbIM yeJIOBHeM 6hIJIO - He 
.n:onyeTHTb 3axo.n: I!eMeHTHOro paernopa B 3KenJIYaTal!l10HttyIO KOJIOH
tty. Bee 3Tl1 yeJIOBH5l 6bIJil1 rroeTaBJieHbI pemeHHeM mTa6a. 

060CHOBaHMe OCHOBHblX TeXHOnon1'feCKMX nono>KeHMM 
pa6o'feronnaHa~eMeHT11tpoeaH11tR 
Y'lHTbIBaH noJIO)l(HTeJibHhIH orrbIT I!eMeHTHpOBaHHH 3KCIIJiyaTa!IH

oHHhIX KOJIOHH Bcex CKBa)l(l1H Ha MeCTopo)l(,n:eHHH TeHr113, a TaK)Ke 
Heo6xo,n:HMOeTb rrpoBe,n:eHHH I!eMeHTHpOBaHHH, He rrpepbIBaH 3a,n:aBKY 
eKBa)l(HHbI, 6bIJI rrpHHHT e,n:11HeTBeHHO B03MO)l(HbIH B yeJIOBl15IX IIOfJIO
IIIeHHH o6paTHbIH enoeo6 I!eMeHT11poBaHH5l e 3aKa'lKOH TaMIIOHa)l(HO
ro paernopa B Me)l(Tpy6ttoe rrpoCTpaHCTBO (168x137 MM - 245 MM) H 
O,llHOBpeMeHHOH 3aKa'lKOH 6ypoBoro paernopa B KOJIOHHy. 

y 'lHTbIBaH 3Ha'lHTeJibHbie ,llHHaMH'leeK11e Harpy3KH Ha I!eMeHTHOe 
KOJ!bl!O, a TaK)l(e Heo6xo,n:11MOCTb HHTeHeHBHOto TBep,n:eHHH TaMITOHa)l(
Horo paeTBOpa, eoKpameH11e epOKOB 3aryeTeBaHHH O,llHOBpeMeHHO e 
Heo6xo,n:HMOeTbIO o6eene'leHHH ,llOCTaTO'lHOH npoKa'lHBaeMOeTH ' 6hIJIO 
npHHHTO pemeHHe 0 rrpHMeHeHHl1 nopTJiaH,ll!IeMeHTa ,llJIH ropH'IHX 
eKBa)l(HH rrpo113Bo,n:eTBa HoBoTpOHI!KOro I!eMeHTHoro 3aBo,n:a. Pe3yJih
TaTbI Jia6opaTOpHbIX 11eeJie,n:oBaHHH H rroeJie,izyIOIIIHe orrepa!IHH rro.n:
TBep,n:HJIH npaBl1JlbHOeTb TaKOro BbI6opa. 

c I!eJibIO o6eerre'leHH5l O,llHOBpeMeHHOro 3aryCTeBaHHH H exBaTbI
BaHHH I!eMeHTHOro paeTBOpa OT 0 .n:o 3090 M B MOMeHT 3aBepmeHH5l 
orrepal!HH 6hIJIO npHHHTO pemeHHe o rro.n:roTOBKe H 3aKal£Ke ,n:Byx rrop
I!HH TaMIIOH<DKHoro paeTBopa ,n:Byx pel!eITTYP e pa3Jil11.JHOH rrpoKa'lHBa-
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cnYCKY 3KcnnYA TA/..l"10HH0111 KOflOHHbl,,., rnYWEH/lfE CKBA>K/11Hb/ 

eMOCTbIO: ITepB<UI HlDKHHH ITopu;:irn ,[{OJDKHa 6bIJia MMeTb ITpoKaqMBae

MOCTb 1,5-2,0 qaca ITPM TeMITepaType oT 75 .n;o 100°C M ,n;aBJieHMM 20,0 

Mila. IlpM 3TOM HaqaJio M KOHeu; cxBaThrnaHMH .n;omKHhI ITpOM30HTM B 

KopoTKMe cpoKM rrocJie oKottqamrn u;eMeHTMpoBaHMH. IIocJie .n;mneJih

HbIX Jia6opaTOpHbIX MCCJie,n;oBaHMH Ha OCHOBe CITell;MaJihHO Bbipa60TaH

HhIX MeTO,[{ttqeCKMX no.n;xo.n;oB y,n;aJIOCh ITOJiyqMTb Heo6xo,n;MMbie ¢M3M

KO-MexaHttqeCKMe CBOHCTBa TaMITOH<UKHbIX paCTBOpOB M KaMHH. 

B CBH3M c TeM, qTO Ha KOHTaKTe 6ypoBoro pacrnopa Ha yrneBo,n;o

po.n;tto:H OCHOBe (HEP) M TaMITOHa:lKHOfO pacrnopa 06pa3yeTCH BhICO

KOB5I3KM HeITpo1<aq1rnaeM<UI CMeCb, Heo6xo,n;MMO 6hIJIO ITO,n;o6paTh 6y

¢epHhIM pacrnop, KOTOpbIH 6bIJI 6hr COBMeCTHM c o6IIIMMM pacrnopaMM, 

6bIJI 6hr CM,n;eMeHTall;MOHHO ycTO:i1.qMB npM ITJIOTHOCTM 2,0 r / CM3
, 6hrn 6hr 

,ll;OCTaTO'IHO B5I3KMM H BH3Ko-ynpyrMM, 'IT06hr 06ecne1rnTb IIOJIHOe BhI 

TeCHeHHe, 3aMeIIIeHMe 6ypoBoro pacrnopa u;eMeHTHhIM. Heo6xo,n;MMO 

TaK)l(e 6bIJIO o6ecrreqMTb pacrnopeHMe MJIM 3p03MOHHhIH OTMhIB ITpM

CTeHHOfO CJIOH HEP c noBepXHOCTM o6ca,n;HhIX Tpy6, 1:1T06hr o6ecrre'IHTh 

Henpottmi;aeMYIO 30tty KOHTaKTa u;eMeHTHoro KaMHH c MeTaJIJIOM. Han-

6oJiee Bcero 3THM ycJIOBHHM orneqaeT pa3pa6ornHH<UI B BoJirorpa.n;HH -

Htte¢Tb 6y¢ep:H<UI )l(M,ll;KOCTb (A.C. N2840929) Ha opratto-MMHepaJib

Ho:H ocHOBe - 0 MEJK, oHa 6brJia BKJIIOqeHa B pa601:1M:H rrJiaH, TaK KaK 

ee MCITOJib30BaHMe ITPM :u:eMeHTMpOBaHHH Bcex 3KCIIJiyaTau;HOHHhIX KO

JIOHH T yCTaHOBKe MOCTOB ,[{aJIO ITOJIO)l(HTeJihHbie pe3yJibTaTbI. 

CKopoCTb ITo,n;aqM TaMITOH<DKHoro pacrnopa B 3aTpy6ttoe ITpocTpaH

CTBO ,[{OJI)l(Ha 6bITh He Mettee 15 JI/C, c TeM, qTOfar ITPH u;eMeHTMpOBa

HMM KaK ITOCJie,n;tteH: CTa,[{MM 3a,n;aBKM CKBa:lKMHbI, He ,[{OITYCTMTh «BCITJihI

TMH>,'> ¢JIIOM,[{a Ha ycTbe. 0,n;HOBpeMeHHO 6hrJia ITpe.n;ycMOTpeHa 3aKaqKa 

6ypoBoro pacrnopa co CKOpOCThlO 4,0 JI/ C, TaKMM o6pa30M, cyMMapH<UI 

ITpOM3BO,ll;MTeJibHOCTh ITPM 3aKaqKe B CKBa)l(MHY Ha 3TOH CTa,ll;HM ,[{OJI)l(

Ha 6brna COCTaBHTh 19-20 JI/ c. 
KottTpOJih ITJIOTHOCTH 6bIJI ITpe.n;ycMOTpeH ,n;BoH:ttoH: : ITO apeoMeTpy 

M CTaH:u:neH: KOHTpOJIH ITpo:u:ecca :u:eMeHTMpoBaHMH CKU-2M. 

Ilop5I,ll;OK BBO,n;a B pa6ory ITpe.n;ycMaTpMBaJI 6bICTpbIH ITOCJie,n;OBaTeJib

HhIH BBo.n; B pa60Ty K<UK.n;oro y3Jia 3aTBopeHMH, :u:eMeHTOcMeCMTeJih c 

,ll;BYMH :u:eMeHTHpOBOqHbIMM arperaTaMM (ITPMJIO)l(eHne 6,5) ITO Mepe 

BhIXO,n;a Ha KOHTpOJihHYIO ITJIOTHOCTh 1,92-1,96 r/cM
3

, Ha'IMH<Ul c Y3JIOB 

c :u:eMeHTOM H o6pa6oTaHttylO 3aMe,[{JIMTeJieM )l(H,[{KOCTh 3aTBopemrn. 

KoJinqecTBO :u:eMeHTa 6hIJIO Bhr6patto Ha ocHoBe Jia6opaTOpttoro 

onpe,n;eJieHHH BbIXO,n;a TaMIIOH<UKHOfO pacrnopa M3 0,[{HOH TOHHhI :u:eMeH-
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cnYCKY 3KcnnYATAl.lffOHHOJiit KOROHHbl ff rnYWEHffE CKBA>KffHbl 

Ta pairnoro 0,65-0,67 M3/ T np11IIJIOTHOCTli1 ,96-1,92 r / cM3. DhIJIO rrpe

.zzycMOTIJeHo 3arpy311Tb 120 T l{eMeHTa, Bee meCTb CMeC11TeJieH o6mI3aTb 

B CXeMY, rrpe.n:ycMOTpeTb pe3epB l{eMeHT11pOB0qJIOH TeXHIIB:H: arperaT 

lI,A 320-M; cMeCHTeJih CMM-20 c 20 T l{eMeHTa. 

c l{eJibIO rrpe,n:OTBpail.{eHH.H 3axo.n:a TaMIIOHCOKHOfO pacrnopa B KO

JIOHHY HJIH .ll:Bli)J(eHH.H ero IIOCJie OKOJilia.HH.H l{eMeHT11pOBaHH.H, rrpe.zzyc

MOTpeHa 3aKa'iKa 6ypoBoro paCTBOpa B KOJIOHH)' B Te'ieH11e Tpex q acoB 

031I, c rro.n:.uep)J(aHlieM 3aKOJIOHHoro ,n:aBJieH1n1 .n:o 15,0 Mila. 

C l{eJibIO Ka'ieCTBa l{eMeHT11poBaH11.H 61>1Jia npe.zzycMoTpetta orrp ec

coBKa 3aKOJIOHHoro rrpocTpaHCTBa Ha 15,0 Mila. 

06BSl3Ka 1.4eMeHTlllPOBO~Horo o6opyAOB3HlllSI 
CxeMa o6B.H3KH l{eMeHrnpoBo'iHOro o6opy,n:OBaHH.H (cM. p11c. 6 .1.) 

npe,n:ycMaTp11BaJia B03MO)J(HOCTb 6e30CTaHOBO'lHOf0 11 CBOeBpeMeHHO

ro npol{ecca 3aTBopeHH.H 11 3aKa'iK11 TaMnOHCOKHOro pacrnopa B 3aKO

JIOHHoe rrpocTpaHCTBO B Heo6xo,n:l1MOM o6'beMe B COOTBeTCTBl111 c pa6o

'll1M TIJiaHOM, yrnep)J(,n:eHHhIM mTa6oM no PYKOBo,n:crny Jil1KB11,n:al.{11eii: 

cpOHTaHa. 

ilpHHl.{lillbl, 3aJIO)J(eHHbie B pa3pa60TKY cxeMbl o6B.H3Kl1 cnel{liaJib

HOro l{eMeHT11pOBO'lHOfO o6opy.n:oBamrn: 
+ Ha,n:e)J(HOCTb 11 pa6oTOCIIOC06HOCTb B OCJIO)J(HeHHbIX ycJIOBH.HX; 

+ B03MO)J(HOCTb pa3MeCTl1Tb Heo6xo.n:11Moe KOJili'ieCTBO l{eMeHTa, a 

B CJiy'lae BbIXO,n:a 113 CTIJO.H O,n:Horo l13 l{eMeHTOCMeC11TeJieH 3aMeHl1Tb ero 

pe3epBHbIM; 

+ ycTaHOBKa Ha OTKa'iKY .ll:BYX l{eMeHTHpOBO'lHbIX arperaTOB 

lI,A-320 M, c l{eJibIO o6ecne'ieHH.H oTKa'lKli BbICOKOB.H3Koro TaMIIOHCOK

Horo pacTBopa BbICOKOH IIJIOTHOCT11, KpOMe Toro B CJiy'lae BbIXO,n:a 113 CTO.H 

O.U:HOro 113 n;eMeHT11pOBO'iHbIX arperaTOB o6ecne'll1Tb HenpepbIBHOCTb 

rrpol{ecca ( B nep110.n: npose,n:eH11.H onepal{HH TeMIIepaTYPa B TeH11 cocTaB

JI.HJia 45-50°C, He C'il1Ta.H Harpesa B03,n:yxa OT cpaKeJIOB, a B TaKliX ycJIO

BH.HX ,n:B11raTeJI11 arperaTOB pa6oTaIOT c OTKa3aMl1, c 11eperpeBOM). 

Cnel.{11aJI1>Ha.H l{eMeHrnpoBo'iHa.H Textt11Ka 6blJia o6B.H3atta (CM. 

pHC. 6.1.) co CKBCOKliHOH qepe3 ,n:Ba 6JIOK-MaH11cpOJib,n:a (EM 700) c no

MOil.{blO KOJIJieKTOpa,n:HaMeTpOM 168 MM, .ll:JIHHOH 300M11 o6opy,n:OBaH

HOro nepeBOJ1:Hl1KaMl1 c naTpy6KaMl1 ,l.1;Jl.H no,n:coe,n:11HeH11.H. 

Ha KCOK,n:1>1ii: cMec11TeJI1>, co.n:ep)J(all.{11H 20 T l{eMeHTa, o6B.H3bIBaJIOCb 

,n:Ba l{eMeHT11pOBO'lHblX arperaTa c l{eJibIO Ha,n:e)J(HOfO 3aTBOpeHH.H 11 

OTKa'lKH TaMIIOHCOKHOfO paCTBOpa. 3arnopeH11e HaMe'laJIOCb l{eHTpaJib

HbIM HacocoM np11,n:aBJiett1111 1,2-1,4 Mila, qepe3 mryl{ep ,n:11aMeTpoM 
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cnYCKY 3KCnnYATAl..lffOHHOH KOROHHbl ff rnYWEHffE CKBA>KHHbl 

10 MM. 0 TKaqKy TaMIIOHaJKHOfO pacrnopa )J;OJDKHbl 6hIJil1 BeCTl1 1 q2 

UA-320M, Hacoc 9-fP c u11JI11H;:i;poBhIM11 BTYJIKaM11 115 M. Bcero rro 

cxeMe 6bIJIO ycTaHOBJieHO rneCTb CMeC11TeJie:i1:, co;:i;ep)KaII!l1X 120 T u e 

MeHTa, B TOM qJfCJie O)J;MH y3eJI 3aTBopeHl1JI 6bIJI o6BJI3aH KaK pe3epB

HbIM Ha c~a:H BbIXO)J;a 113 CTpOJI IIeMeHT11pOBOqHoM TeXHl1Kl1, qTQ rrp 11 

pa6oTe B 3 KCTpeMaJibHbIX ycJIOBl1JIX Heo6XO)J;l1MO 6bIJIO yqeCTb n p 11 

IIJiaH11pOBaHMM orrepau1111. 

)K11;:i;KOCTb 3arnopeHl1JI 6bIJia IIO)J;fOTOBJieHa, 11CXO)J;JI 113 Jia6opaTop

HbIX 11CCJie)J;OBaH11M B o6neMe 100 M 3, B TOM q11cJie so M3 c ;:i;eKCTp11HOM 

- peareHTOM 3aMeAJieH11JI, AJIJI Hl1)l(Hei1 rropII1111 TaMITOHaJKHOro pacTBO

pa. Bo;:i;a apTe311attcKaJI ITJIOTHOCThIO 1,09 r / cM3
, rro;:i;aBaeMaJI 113 CKBa

)1(11H N210-Kapa-Cap. 06IIIee co;:i;ep)KaH11e coJie:H B apTe311aHcKoi1 Bo;:i;e 

OKOJIO 12% ' B TOM q11cJie 110HOB KaJIMJI 11 KaJibI!l151 AO 4-5%. 

Jia6opaTOpHaJI npoBepKa IIOKa3aJia Ha B03MO)KHOCTb 11CITOJib30Ba

HMJI apTe311aHCKOM BO)J;bl co CKBa)Kl1HbI N!! 10-Kapa-Cap )J;JIJI 3aTBopeHl1JI 

I!eMeHTa . 

Ilo;:i;aqy )Kl1)J;KOCT11 3arnopeH11JI K rpynrre IIeMeHT11poBaHHhIX arpe

raTOB H a MeqeHO 6hIJIO BeCTl1 BbICOKOilp0113BO)J;l1TeJibHbIM IIeMeHT11pO

BOqHbIM HaCOCOM ITO)KapHOM CTaHI!1111, qepe3 KOJIJieKTop ;:i;11aMeTpOM 140 

MM 11 pacrrpe;:i;eJIHTeJihHbie KOMMyH11KaII1111 EM-700. 

Ilepe;:i; HaqaJioM 3aTBOpeHl1JI IIeMeHTa B 6yHKepax arperaTOB )J;OJI

)KHO 6hITb 36 M 3 o6pa6oTaHHOM peareHTOM )1(11)J;KOCTl1 3aTBOpeHl1JI, 

3 0 M 3 apTe311aHCKOM BOAhI 11 6 M 3 )Kl1)J;KOCT11 OME)K. Ilo pacqeTaM 

3TOro KOJI11qecTBa )1(11)J;KOCTl1 )J;OJI)KHO 6bIJIO XBaTl1Tb Ha 3aTBOpeH11e 11 

OTMbIBKY arperaTOB, o;:i;HaKO, HaCOCHaJI CTaHI!l151 rOTOBa 6bIJia no;:i;aTb 

Bo;:i;y B mo6o:H MOMeHT B npouecce onepau1111. B no;:i;roTOBKe 

ueMeHT11pOBOqHOM TeXH11Kl1 K pa6oTe, o6BJI3aB ee, 11 o6ecneqeHl1M 

6ecnepe6oi1HOM pa60TbI np11Hl1MaJI yqacT11e Beeb JittqHbIM COCTaB TaM

ITOHa)l(HbIX KOHTOp, uexoB, np0113BO)J;CTBeHHbIX 06'be)J;11HeH11M «3M6a

HecpTM, «Ilp11Kac6ypHecpTb~, H11)l(HeBOJI)KCKHecpTM 11 «AKT10611HcK

HecpTb~ . 

UieMeHTMpoaaHMe 3KCnnyaTaU.MOHHOM 168x127 MM 
o6caAHOM KOnOHHbl B CKBa>KMHe N237-TeHrM3 
0CHOBHOM IIeJibIO IIeMeHT11pOBaHl1JI npH pa6oTaX Ha CKBa)KHHe 

N237-TeHrn3 JIBJIJIJIOCh o6ecneqeHHe KaqecrneHHOM 1130JIJII!H11 Me)KKO

JIOHHOro npocTpaHcTBa 168x127 MM - 245 MM c IIeJibIO He;:i;onyIIIeHl1JI 

3aKOJIOHHOro cpJIIOH)J;OITOJIBJieHHJI 11 o6ecneqeHl1JI )J;OJiroBpeMeHHOM 

Ha)J;e)KHOCTH Kpen11 3KCITJiyaTaIIl10HHOM CKB<Dl<HHbI. 
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0T6op cpe,llHl1X npo6 u;eMeHTa IIOCJie 3arpy3Kl1 BOCbMl1 u;eMeHTO
CMeC11TeJie:i1: CMH-20 npoBO.lll1JIC51 B Tpex TO'IKax K(l)K,llOro CMec11Tellil 
113 .llByx BepXHHX JIIOKOB 11 HH)l(Hero moKa. l<.aJK.uaH rrpo6a nepeMelliHBa
Jiacb. 0T6op BepXIDLX npo6 BO,llbl fam C,lleJiaH TIOCJie OTKa'IKl1 113 CKBa
)KMHbl _10-Kapa-Cap 11 TblC. M3 BO,llbl. ,l{m:r: Jia6opaTOpHblX pa6oT 
IlOCTynl1JIO BOCeMb npo6 OT CMeC11TeJieii, K(l)K,llYIQ lf3 KOTOpblX Heo6xo
.D:HMO 6hIJIO npoBep11Tb Ha npMrO,llHOCTb ,llJIH npoae.n:eHIDI onepau;1111 u;e
MeHT11pOBaHIDI CKB(l)Kl1Hbl .N237-TeHrH3. Ilpe)K,lle BCero fama npoaepe
Ha npoKa'll1BaeMOCTb B ycJIOBl15IX CKB(l)Kl1Hbl, TaK KaK Ha COOTBeTCTBl1e 
CTaJi,ll,apTy u;eMeHT 6bIJI y)Ke l1CilbITaH 11 no BCeM napaMeTpaM fOCTy 
COOTBeTCTBOBaJI. Ilp11 ou;eHKe npoKa'111BaeMOCTli pe)KHMaHa6opa TeM
nepaTyphl B aBTOKJiaBe KU-3 6bm np116JI11)KeH K ycJIOBMHM B CKB(l)K11-
He. Ha6op TeMneparypb1 c 22°c .uo 7S° C 3a 10-30 Ml1H .uo 100° C -
3a 45- 60 MHHYT, 11 ,n:aJiee np11 100°c. 

B Pe3YJibTaTe l1CCJie,n:oBaHHH OCHOBHaH qacTb npo6113 CMeCMTeJieH (6 
11 8) Il0Ka3aJia ,llOCTaTO'IH)'IO npoKa'!HBaeMOCTb OT 1 qaca .llO 40 M.HttyT .n:o 
2 qacoB 10 MHttyT, a.n;Be npo6hr 113 cMec11TeJIH N!!62-09B,l{H11 N!!85-76 
fYK IlOKa3aJIM He,n:ocTaTO'lttyIO npOKa'IMBaeMOCTb, COOTBeTCTBeHHO 1 qac 
OS M.HttyT M 1 qac 28 MHttyT. 3T11 CMec11TeJI11 6b1JIM 11cKJII0qeHhr 113 .n;aJib
tteH:IIIHX pa6oT. Ilp11 attaJIM3e Tpex npo6 u;eMeHTa 113 cMecMTeJieH: 33- 84 
B.l{H, 67- 94 fYK 11 39- 18 fYK noJiyqeHbI npe.ueJibI npoKa'l11BaeMoc
T11 COOTBeTCTBeHHO 1 qac 48 MHHYT ' 2 qaca 00 If 2 qaca 10 MlfttyT. 3TOT 
u;eMeHT HaMe'leHO HCTIOJih30BaTb ,l{lliI nepBOH HH)KHeH CTyneHH, a u;eM'.eHT 
3arnpeHHb1:i1: B CMeCMTeJIH 95- 65 fYK H 97- 13 BL{H, noKa3aJI rrpoKa'IH
BaeMOCTb 1 qac 45 M.HH. 11 6bIJI peKOMeH,n:OBaH .llJIH BTOpoH: BepXHeH nop
ll;lfM. B pe3yJihTaTe Jia6opaTOpHhIX HCCJie,n:oaattlf:i1: 6bma peKOMeH,n:oaatta 
.n:o6aBKa 0,1% .n;eKCTpHHa OT Beca u;eMeHTa K BO,lle 3arnopeHID1 ,llJIH Hl1)K
He:i1: nopu;IDI u;eMeHTHoro pacrnopa H 3aTBopeHHe Ha apTe3HaHCKOH ao.n:e 
6e3 .n:o6aBKH .llJIH BepxHe:if nopuHH ueMeHTHoro pacrnopa. IlepBM nop
U:HH TaMTIOH(l)KHOfO pacrnopa .llOJl)KHa 6bITb npoKa'laHa B 3aKOJIOHHOe 
npocTpaHCTBO Ha rny611ey 3090-1230 M, BepXHHH - 1230 M. IloCJie ne
peTapHBaHHH u;eMeHTa B .llpyrMe CM:eCMTeJIH, IlplffOTOBJieHIDI BO.llbl 3aT
BOpemrn c peareHTOM 6bIJil1 CHOBa OTo6paHbI cpe,n:HHe npo6h1ueMeHTa If 
npo6hr BO.llbI 3arnopeHMH c peareHTOM H 6e3 peareHTa. Ilpo6b1 6hmM .n:o
CTaBJieHhr B ,n:Be Jia6opaTOpID1: Ha npoM6a3y EaJihruir<HHcKoro YPE 11 B 
Jia6opaTOpHIO U H I1JI npoH3BO.llCTBeHHoro o6ne,n:HHeHMH «3M6atte¢Th~ 
If Ha KOMITJieKC TeHflf3CKOM SKCIIe~HM rJiy60KOfO pa3Be,llO'IHOfO 6ype
HMH BoJirorpa.n;cKoro Y PE B Jia6opaTOpHIO TaMTIOH(l)KHOH KOHTOpbr npo
H3BO.llCTBeHHoro o6'b,llMHeHIDI «IlpHKacn6yptte¢TM. 
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Ilpo6h1 HCCJie,n;oBa.n:Hch B 06e11x na6opaTOpmrx rrepeJ1J1eJihHO Bhico
KOKBa.n:mpHl.lMpOBattHhlMH crreu11a.n:11cTaMH UHHJia BHHHKPHe¢Th, 
BoJ1rorpa,n;HHHHe¢Th. UeMeHT ,n;IDI rrepBo:H rropu1111 rrpoBepJIJIM rroc
Jie 3arnopettmI rrpH BO,ZJ;OUeMeHTHOM OTHOIIIeHHH 0,4S c ,n;o6aBKOH 0, 1 % 
,n;eKCTpHHa K ueMeHTY Ha rrpoKa'rnBaeMOCTh, Haqa.n:o H KOHeu CXBaTbIBa
HHJI. Pe:>KHM Ha6opa TeMITepaTyphI B aBTOKJiaBe KU-3 6h1J1 cJ1e,n;y10m11M: 

+ 3arnopeH11e ueMeHTa rrp11 20- 30°C; 
+ qepe3 40 MHH, rrocne Haqa.n:a 3arnopeH11JI HarpeB ,n;o 7S°C; 
+ B TeqeH11e SQ Ml1H - ,ZJ;O 100°C; 
+ .n:o HaqaJia 3arycTeBaHl15I, CXBaTbIBaHHe 11 KOHeu CXBaThIBaHl15I 

rrp11 100°C. 
,llaBJ1eH11e B aBTOKJiaBe 6hrno B TeqeH11e Bcero orrh1Ta 60,0 MIIa, 

o6opOThl BaJia - 60 06 /M11H. 
PeueITTypa cocTo5IJia H3 100 BecoBhlX qacTe:H ueMeHTa 4S cM3 )K11,n:

KOcT113arnopeH11JI c 6ypoBo:H N~37-TeHrl13. Ilp113TOM rrocJie 3arnopeH11JI 
Ha 3JleKTpO,n:HOH Me111a.n:Ke B TeqeH11e Tpex MHttyT TaMI10Ha)KHhIH pacrnop 
HMeJI IlJIOTHOCTh 1,96 r / cM3, a pacTeKaeMOCTh COCTaB11J1a 24,0 CM. 

IIepBhie rrpJ:13HaKl1 3aryCTeBattl15I 6hIJIH oTMeqeHhI qepe3 1 qac 30 Ml1H. 
Heme qepe3 1S M11HYT HacTyITHJI rrpe,n;en rrpoKaqMBaeMocT11, T.e. rrpo
Kaq11BaeMOCTh ycTaHOBJieHHaJI B pe3yJlhTaTe KOHTpOJihHhIX 11CilhITaHl1H 
COCTaB11J1a 1qac4S Ml1H. TaK11e )Ke pe3yJihTaThl ITOJiyqeHhl 11 BO BTOpo:H 
J1a6opaTop1111. Haqa.n:o cxBaThIBaHl15I HacTyIT11Jio qepe3 2 qaca 30 Ml1H. 
ITOCJie 3aKJia,n;K11113 KU-3 B BaHHy, a KOHeu cxBaThIBaHHJI qepe3 3 qaca 
08 MHH., qepe3 12 qacoB o6pa3Uhl 11MeJIH ,n:OCTaTOqHyIO rrpoqHOCTh. 

UeMeHT ,n:JIJI BTopo:H ITopu1111 rrocJie 3arnopeH11JI ITp11 Bo,n;o-ueMeHT
HOM OTHOIIIeHl1110,4: Ha apTe311aHCKOH BOAe 6e3 peareHTa, 3aKJia,l(hIBaJI
C5I B aBTOKJiaB KU-3. Pe)Kl1M pa6oThI KU-3 6hrn CJ1e,n:y10m11M: 

+ qepe3 30 Ml1H. TeMITepaTypa 6hrna ,l(OBe,ZJ;eHa ,ZJ;O S0°C; 
+ B TeqeHl1e 30 Ml1H. TeMrrepaTypa IlOMep)K11BaJiaCh Ha ypOBHe S0°C; 
+ qepe3 1 qac 17 M11H. TeMITepaTypa 6brna ,n;oBe,n:eHa .n:o 70°C 11 3a-

TeM .n:o 7S0 C. 
IIpoKaq11BaeMOCTh cocTaB11J1a 1qac20 M11H., Haqa.n:o cxBaThrnaH11JI 

rrp1140°C rrocJie KU-3 HacTyIJ:11J10 qepe3 1. qac 3S M11HyT, a KOHeu cxBa
ThrnaH11JI qepe3 2 qaca OS Ml1H. 

Ilp11 3TOM IlJIOTHOCTh TaMITOHa)KHOfO pacrnopa 6hrna rroJiyqeHa 
1,97 r / cM3, a pacTeKaeMOCTh COCTaBl1Jia 22 CM. 

KoHTpOJihHhie aHa.n:l13hI rrpoBe,n:eHhI Tp11)K.Zl:hI ITO Ka)K.l(OH peuerrTy
pe 11 B Ka)K,n:o:H J1a6opaTOp1111. Cpe,n;H11e ,n;aHHhie ITO BpeMeH11 ITpoKaq11-
BaeMOCT11 rrepBOH rropu1111 COCTaB11JIO 1 qac so Ml1H., a BTOpo:H - 1 qac 
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10 MHH., 'ITO, Ka.K IIOKa3aJia rrpoae,neHHaH orrepau,IDi 3a 1 qac OS MlffiYT, 
6bIJIO ,llOCTaTO'IHO ,llJHI peaJIH3aUHH TeXHOJIOfH'!eCKoro rrpouecca. 

6ycpepHaR >KMAKOCTb, ee CBOMCTBa, 
06'beM M CKOPOCTb 3aKa"IKM 

IloCJie OKOH'IaHIDI 3aKa'IKH 6ypoaoro pacTBopa (HEP-2) B COOTBeT

CTBHH c pa6o'IHM IIJiaHOM ,llOJDKHO 6bITb 3aKa'IaHO 3 ,5 M3 oprattO-MHHe

paJibHOH 6y¢epHOH )l(H,l{KOCTH (OME)K) c IIJIOTHOCTblO 1,95 r/cM3 H 

B513KOCTbIO 100 ceK. no aopoHKe CITB-5. Ey¢epHaH )l(H,llKOCTb, co,nep

)l(a!UaH T-66, ITAB, KMU, 6apHT H .npyrne KOMIIOHeHTbI ,llOJI)l(Ha 6MJia: 

+ pa3,lleJIHTb 6ypoBOH pacTBop Ha yrnepO,llHOH OCHOBe H TaMIIOHa)l(

HbIH paCTBOp, CMeIIIeHHe KOTOpblX rrpHBO,llHT K 3Ha'!HTeJibHOMY IIOBbI

meHHIO peOJIOfH'IeCKHX rrapaMeTpoa; 

+ OTMbITb rrpHcTeHHbIH cJio:H HEP; 

+ crroco6CTBOBaTb BbITeCHeHHIO 6ypoaoro pacTBopa TaMIIOHa)l(HbIM. 

B Me)l(Tpy6Hoe rrpocTpaHCTBO 3aKa'!aJIH 3,5 M3 6y¢epttol1 )l(H,llKO-

cTH 3a S MJ:IHYT rrpH OTCYTCTBHH Ha arperaTax - 30-35 MITa. CKopocTb 

3aKa'!KH 6y¢epHOH )l(H,llKOCTH COCTaBHJia 11,7 JI/C. 

Oco6eHHOCTM pe>KMMa 3aTeopeHMR M nopRAOK eeoAa 
B pa6oyY "'eMeHTMPOBO"IHOM TeXHMKM 
Oco6eHHOCTH pe)l(HMa 3aTBopeHHH 6b1JI0 cJie.ny10ru11M: 

+ Heo6xo,llHMOCTb pa60TaTb Ha IIOBbIIIIeHHbIX CKOpOCT51X H ,naBJie

HH51X BO,llOIIa,llaIOIUero ueHTpo6e)l(HOrO Hacoca; 

+ pa6oTa ueMeHTOCMeCHTeJI.H Ha TpeTbeH CKOpOCTH; 

+ Heo6xO,llHMOCTb IIOJIY1IeHH.H rrpH STOM KOH,llHUHOHHoro TaMIIO

Ha)l(HOro pacTBopa IIJIOTHOCTblO He Mettee 1,92 r/cM3; 

+ OTKa'!Ka B CJiyqae Heo6xo,llHMOCTH, MO)l(eT rrpOH3BO,llHTbC51 .nay

M51 arperaTaMH UA-320M. 

B CB513H c Heo6xo,n11MOCTbIO 3aKa'!KH B 3aKOJIOHHOe rrpocTpaHCTBO 

,llByx IIOpUHH TaMIIOHa)l(HOro pacrnopa, IIOp51,llOK 3aTBopeHH51 6bIJI CJie

.zlYIOIUHM: 

+ a rrepay10 01:1epe,nb Ha'!HHaTb 3aTaopeHH51 ueMeHTa rrepaoli rrop

UHH c IIOCJie,llOBaTeJibHbIM BBO,llOM Tpex CMeCHTeJieH B pa6ozy rrpHMep

HO 1:1epe3 3-5 MHHJT, rrocJie BbIXo,na Ka)l(,lloro y3Jia Ha tteo6xo,n11Mb1e rra

paMeTpbI TaMIIOHa)l(HOro paCTBOpa; 

+ ,llO OKOH':laHIDI 3a 10-1 s MHttyT pa60Tbl TpeTbero CMeCHTeJI51 rrep

BOH rrop1urn tta1:1HHaTb 3arnopettHe ueMeHTa BTopoli rropUHH. 
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06oeM rrepBoM: rropu1n1 TaMrrOHaJKHoro pacrnopa - 39 M3
, a BTO

poM: - 26 M3, Bcero - 65 M3. TaMrroHa)l(HhIH pacrnop ,n;oJI)KeH 6hITh 
3aKaqaH qepe3 6oKOBbie OTBO,ll;hl B 3aKOJIOHHOe rrpocTpaHCTBO He 60-
Jiee , qeM 3a 1 qac 30 MHHJT. 

IloCJie OTKaqKH ueMeHTHoro pacrnopa rrpoH3Bo,n;11Tc.H rrpo,n;aBKa ero 
113 KOJIJieKTOpa 6ypOBbIM pacrnopoM B o6oeMe 4,5 M3

. 

CooTBeTCTBMe cxeMbl paaMeL14eHMR 
1.4eMeHTMPOBO~Horo o6opyAOBaHMR 
CxeMa, pa3pa6oTaHHa.H 11 yrnep)K,ll;eHHa.H IIITa6oM, pealIH30BaHa B rroJI

HOM COOTBeTCTBHH c IIJiaHOM, HO o,n;Ha CTaHl{H.H KOHTpOJI.H rrpouecca ueMeH
THpOBaHH.H CKU-2M He 6bma ycTaHOBJieHa 113-3a He11crrpaBHOCTH. 

3aMep 06ecrreq11BaJIC.H O,ll;HOH CTaHl{HeH. 
IIo)KapHa.H HacocHa.H cTaHUH.H ycrrenrno crrpaBHJiaCh c rro,n;aqeM: 

BO,D;hI KaK .n;o HaqaJia, TaK 11 B rrpouecce rrpoBe,n;eHH.H orrepaum1. Bee 
3JieMeHThI cxeMhI pa6oTaJIH xoporno, 6e3 rrepe6oeB. 

COOTBeTC.TBMe napaMeTpOB pe>KMMa aaTBOpeHMR, 
CBOMCTB TaMnOHa>KHOro paCTBOpa 
B rrpouecce rrpoBe,n;eHH.H orrepau1111 ueMeHTHpoBaHH.H 6bIJI rroJIHO

CThIO peaJIH30BaH pa6oq11M: IIJiaH, yrnep)K,D;eHHhIH rurn6oM. 

PA60"1"1M nnAH 
1.4eMeHTMpoaaHMR 3KCnnyaTal.4MOHHOM 168x127 MM 

o6CaAHOM KOnOHHbl B CKBa>KMHe 37 TeHrM3 o6paTHblM 
cnoco6oM (peanMayeTCR nocne aaAaBKM, 

rnyweHMR CKBa>KMHbl) 

1. IIo.n;roTOBHTeJihHhie pa6oThI. 
1.1. 3aBe3TH Ha 6ypOBJIO H 3aTapHTh l{eMeHTOCMeCHTeJihHbie MaillH-

Hhl 120 T rropTJiaH,D;l{eMeHTa ,ll;JI.H rop.HqHX CKBaJKHH. 
1.2. IIo,n;roTOBHTh 11 3arroJIHHTh Bo.n;oM: co CKBaJKHHhI N! 10-Kapa-Cap 

eMKOCTH o6Il{eH CKOpOCThlO 80 M3
. 

1.3. 3aBe3TH Ha 6ypoByIO ,ll;JI.H rrpHrOTOBJieHH.H 5 M3 
6ycpepHOH 

)1(11,ll;KOCTH: 
+ 2 M3 rrpeCHOH BO,ll;hI; 
+ 2 M3 T-66; 
+ SO rK KUM-600; 
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+ 50 JI cyJibcpOHOJia; 
+ 1 T 6eTOHOBOM fJIHHbI; 
+ 3 T 6ap11Ta. 
1.4. IlpHrOTOBl1Tb 5 M3 opraHOMl1HepaJibHOM 6ycpepHOM )Kl1.ll,KO

CTl1 (OME)l() nJIOTHOCThIO 1,95 r/cM3. Ome. m. Hpza.JlueB P., Ilycmo
Ba.JlOB B .H. 

1.5. 3aBe3Tl1Ha6yp0By10 200 Kr .ll,eKCTp11Ha. Ome. m. BacWLbeB E.IO. 
1.6. IlO.l(fOTOBl1Tb 100 l\f3 BO.l(bl 3aTBopeHIDI c .ll,eKCTpl1HOM B COOT

BeTCTBl111 c Il0.l(06pattHOM peuenTypOH. 
1.7. IlpoBeCTl1 pa6oTy no BbI6opy peuenTypbI TaMTIOHa)KHbIX pa

CTBOpOB .l(JIB 111 2 nopu11M:, B TOM 'IHCJie 11 KOHTpOJibHbie aHaJil13bl: .l(JIH 
nepBoM: Hl1)1(Hei1 nopu1-rn - c npe.ll,eJIOM npoKa'!11BaeMocTH 1,5-2,0 qaca 
np1175°C11 600 Kr/ cM2

; .l(JIH BTopoM: BepXHe:H: nopum1 - c npe.ll,eJIOM 
rrpoKa'!HBaeMocT111,0- 1,5 qaca npH 40°C 11200 Kr/cM2. 

1.8. IlpoBeCTl1 11HCTPYKTCDK no ueMeHTHpOBaHl1IO CKBCDKl1Hbl. 
1.9. OTTap11poBaTb 11 no.n:roTOBHTb K pa6oTe CTaHUHIO KOHTPOJIH 

rrpouecca ueMeHTHpOBattHH (cM. cxeMy) CKU-2M. 
1.10. Ilo,n:roTOBl1Tb K pa6oTe IIO)KapHbie HaCOCHbie CTaHUHH .ll.JIH rro

.n:aq11BO.l(bl3aTBopeHIDI B 6yttKepa ueMeHTHpOBO'IHbIX arperaTOB (rp.III) 
2. TexHOJIOfIDI ueMeHTI1pOBaHl1H. 
2.1 IlocJie oKoH'!aHIDI 3aKa'IKH 6ypoBoro pacTBopa (HEP-2) B Me)K

Tpy6Hoe npocTpaHCTBO, He npepbIBaJI rrpouecca 3aKa'!aTb 35 M3 6ycpep
Hoi1 )KJ1,U:KOCTl1 nJIOTHOCTbIO 1,95 r/cM3. 

2.2 Ilp11cTynHTb K 3aTBopeHHIO 11 3aKa'!eK B Me)l(Tpy6Hoe rrpOCTpaH
CTBO CKBaJK11Hbl rrepBOR nopumi: TaMnOHaJKHOfO paCTBOpa c ,l),eKCTpH
HOM B COOTBeTCTBHH c HCCJie,ll,OBaHHHMH 60 T c KOHTpOJibHOM nJIOTHO
CTbIO 1,90- 1,91 r/cM3. 

2.3. BBeCTl1.l(BORHOM 3aMep nJIOTHOCTH 11 KOHTpOJib o6neMa TaMnO
HCDKHOfO pacTBopa c noMOIUbIO CKU-2 11 opeoMeTpoB ( O.ll.HH 3aMepHbIM 
y3eJI Ha ,l(Ba CMeCHTeJIH). 

2.4.11epe3 20 MHHYT pa60Tbl CMeCl1TeJieR nepBOR nopu1111, npHcTy
nHTb K nooqepe.n:HOMY BBO.lJ.Y (qepe3 3- 5 MHH.) B pa6oTy .ll.Byx CMec11-
TeJiei1: co BTOpoM: nopu11ei1: ueMeHTa - 40 TH. c KOHTpOJibHOM IIJIOTHOC
TbIO 1,91-1,92 r / cM3. 

2.5. 0T06paTb KaMepaJibHbie rrpo6h1 TaMnOHCDKHOfO pacTBopa. 
2.6. IlocJie OKOH'IaHHH 3aTBopeHHH 11 OTKa'IKH TaMTIOHCDKHOfO pa

CTBOpa npoKa'IaTb qepe3 o6e EM-700 no 0,700 M3 HEP (B cJiyqae pa-
6oTbI qepe3 o,n:HH EM-700 - 1,4 M3 OME)l(). 
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2.7. B ITpou;ecce 3aKaqKH TaMIIOHa:>1rnoro pacTBopa B 3aTpy6Hoe 
ITpOCTpattCTBO BeCTH ITOCTOJIHttyIO rrpoKaqKy 6ypoBoro pacrnopa B KO
JIOHHY co CKOpOCTbIO 4,0 JI/CM rrpo,n:OJI)KHTb ee em;e 2 qaca arperaTaMH 
rpyITIThl 2 B ITepHo,n: 03U ( o6m;H:i1: o6neM HEP rrpH n:eMeHTHpoBaHHH 
11 03U He 6oJiee 60 M3

). 

2.8. B rrpou;ecce 03U BeCTH Ha6mo,n:eHHe 3a ,n:aBJieHHeM B TPY6ax 113aT
py6HOM rrpoCTpaHCTBe, ITO.n:,n:ep)KHBM B 3aTpy6HOM ITpOCTpaHCTBe ,n:aBJie
HHe .n:o 150 a TM. B TeqeHHe 24 qacoB c perncTPan:11e:i1: era qepe3 Ka)K,[{hIB qac. 

06w,ee p!f1COBoiJcmBo npou,eccoM UieM.eHmupoBaHUR B03JlO:JtCUmb 11a 
3aM.. ieHepllllbHOW iJupeKmopa IIO ~3M6a11epmb» A.C. HoBUKOBa. 

IlocJie 3aKaqKH 35 M3 6ycpepHOH )KH,[{KOCTH B TeqeHHe 40 MHHYT 
6bIJIO HaqaTo 3aTBOpeHHe u;eMeHTa IIOCJie,n:oBaTeJibHO, CHaqaJia rrepBOH, 
a 3aTeM BTopo:H rropu;1111. HaqaJio 3arnopeHHJI rrepBoH rropu;1111 6bmo 14 
qacoB 40 Ml1HyT, a BTOpOH - 15 qacoB 15 MHHyT. 3arnopeH11e BeJIOCb 
rrp11 1,2-1,5 MIIa Ha 2 11 3 cKopocT11 cMec11TeJIJI, arperaTbI ycrreBaJI11 
OTKa'IHBaTh Bech pacrnop. TaMrrOHa)l(HbIH pacrnop ITepBo:i1: rropn;HH 11MeJI 
cpe,n:HIOIO ITJIO'.('HOCTb 1,945 r /cM3, pacTeKaeMOCTb 23 CM, CTa611JibHbIH 11 
roMoreHHblH ITO CTPYKType, BTOpOH ITOPU:Hl1 - IIJIOTHOCTbIO 1,94 r/cM3

, 

pacTeKaeMOCTh 22 CM. B ITpou;ecce 3arnopeH11JI 11 oTKaqK11 rrpp113BO,n:HJI
CJI OT6op cpe,n:HHX ITpo6 TaMITOHa)KHOro pacrnopa. 

3aTBOpeHHe 11 3aKaqKa TaMIIOHa)KHOro pacrnopa ITpo,n:OJI)KaJiacb 
65 MHHYT co cpe,n:He:H cKopocThIO 1 M3/ MHH. (16,7 JI/c). B rrpou;ecce n:e
MeHnrpoBaH11JI 3aKOJIOHHoro rrpocTpaHcTBa BeJiaCh 3aKaqKa 6ypoBoro 
pacrnopa B Tpy6hI co CKOpOCTbIO 4,5 JI/C, KOTOpM rrpo,n:OJI)KaJiaCb B Te
qeHHe qeTb1pex qacoB 03U. K KOHU:Y orrepau;1111iaMITOHa)l(HbIH11eMeHT 
B 6aHKax 3arycTeJI, y)Ke qepe3 qac HaCTYITHJIO HaqaJIO CXBaTbIBaHHJI H 
em;e qepe3 1qac15 Ml1HYT - KOHen: cXBaTbIBaHHJI. 

Ou.eHKa Ka'leCTBa u.eMeHTMpoeaHMH 
B Me)l(Tpy6Hoe ITpoCTpaH·crno rrp.0KaqaH9 64 M.3 KOH,n:1111110HHO TaM

ITOHa)KHOro pacrnopa ITO ITapaMeTpaM coorneTcrno~amnero µa6oparnp
HbIM ,n:aHHblM B IIOJIOHO~ COOTBeTCTB1111 c YTBep)K,n:eHHbIM IIJiaHOM pa-
6oT. qepe3 3 qaca rrocJie HaqaJia 3arnopeH11JI, i:ipo113Be,n:eHa oITpeccoBKa 
3aTpy6Horo ITpoCTpaHCTBa Ha 15,0 MIIa. ,llaBJieHM:e He rra,n:aJio, qTo cirn
,n:eTeJibCTBOBaJIO o repMeT11qHOCTl1 n:ervi;eHTHoro KOJ;rblla B Me)KKOJIOHHOM 
ITpOCTpaHCTBe H 0 BbICOKOM KaqeCTBe 11eMeHTHpOBaHl15I. . 

IloCJie 03U B 168 MM qacrn: KOJIOHHbl 6bIJI ycTaHOBJieH 11eMeHTHbIH 

MOCT. 
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IlpwioJ1CeHue 6.4 

Y TBep:>K).(310 
3aM . f eHepa.JlbHOfO ).(HpeKTopa 
IlQ ~3M6aHe<l>Tb~ 

A.C. HoeHKoe --------
~ ~ 1986r. 

AKT 
CKea:>KHHa M37-TeHrna 

MbI, Hl1JKeno).(n11caaurn:ecH, OKcHep B.A. - 3aM ).(HpeKTopa no 6y
peHHIO UHI1JI 03 H, JloCKYTOB )l.A. - CH C ceKTopa pa3pa6oTKH TaM
noHaJKHbIX 11 cneu:. ueMeHTOB BHI1I1KPHecpTb, IIycTOBa.JIOB B.I1. -
3aa. OT).(eJIOM TexHOJIOrHH 6ypeHHH BoJirorpa).(HI1I1HecpTb, I1cMaH
ryJIOB E.M. - Ha'la.JibHHK OT).(eJia TaMnOHaJKHbIX MaTepHa.JIOB UHI1JI 
03H, E11ra.JI11ea E. - rnaBHbIH HH)f(eHep TaMnOHa)f(HOH KOHTOpbr 03H 
COCTaBHJIH HaCTOHI.UHH aKT B TOM, 'ITO 27 HIOJIH 1986 ro).(a nocJie BbIIIOJI
HeHHH pa6oT no rnyrneHHIO npoBe).(eHO ueMeHTHpOBaHHe KOM6HHHpO
BaHHOH 3KCnJIYaTaUHOHHOH KOJIOHHbI ).(HaMeTpOM 127x 168 MM crryr.ueH
HOH Ha rny611Hy 3090 MB CKBaJKHHY N237-TeHrH3. 

B cooTBeTCTBHH c nJiaHoM pa6oT, yTaep)f().(eHHbIM Ha 3ace).(aHHH 
IIITa6a (npOTOKOJI OT 20 HIOJIH 1986 r.), ueMeHTHpOBaH.He npOH3BO).(H
JIOCb TaMnOHaJKHbIM nopTJiaH).(UeMeHTOM ).(JIH «rOpH'IHX~ CKBa)f(HH 
HoaoTpOHU:Koro u;eMeHTHoro 3aBO).(a c 11cnoJib30BaHHeM B nepaoli nop
UHH B Ka'leCTBe peareHTa - 3aMe).(JIHTeJI51 CXBaTbIBaHHH u;eMeHTa ).(eK
CTpHHa TaMnOHOBoro, KHCJIOTHOfO B KOJIH'leCTBe 0,15% OT MaCCbI u;e
MeHTa. TaMrroH11py10r.unli MaTep11a.JI 6bIJI no).(rOTOBJieH no ).(BYM 
peuerrTypaM ).(JIH nocJie).(OBaTeJibHOH 3aKa'IKH. 

1 nopmrn: 
+ BO).(a 3aTBopeHH51 AJib6ceHOMaHCKOro ropH30HTa, XJIOpKa.JibI.J;He

BOro T:lma co CKBaJKHHbI N!!10-Kapa-Cap nJIOTHOCTbIO 1,09 r/cM3; 

+ B/u-0,45, y= 1,945 r/cM3
, .U = 230 MM; 
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+ speM.H 3arycTesamrn u;eMeHTHoro pacTBopa rrp11 .znrnaMM'leCKOH 
TeMrrepaType 7S° C 11 ,n;aBJiemu1 60,0 Mila cocTaBJI.HeT 1 qac SO MMH.; 

+ cpoKM cxsaTbIBaHMH rrocJie KU-3 cocTaBJIHIOT: tta'laJIO - qepe3 2 
qaca 38 MMH., KOHeu; 3 qaca 8 MHHyT. 

2 IIOpUH.H: _ 
+ BO,[(a 3aTBOpeHM.H Arrb6CeHOMaHCKOro ropH30HTa, XJIOpKaJibll;Me

BOfO TMIIa co CKBaJKMHbI N!10-Kapa-Cap IIJIOTHOCTbIO 1,09 r / cM3, 

B/ u; - 0,4S, y - 1,94 r / cM3
, .ll = 220 MM 6e3 peareHTOB 3aMe,n;m1TeJie:ti: 

cpoKOB CXBaTbIBaHM.H u;eMeHTHOro paCTBopa; 
+ speM.H 3arycTeBaHH.H rrp11 TeMrrepaType 40°C 11 ,n;aBJieHMH P = 30,0 

Mila cocTaBJI.HeT 1 qac 10 MHHyT; 
+ cpoKM cXBaTbIBaHMH rrocJie KU-3 rrp11 TeMrrepaType 40°C cocTaB

JIHIOT: Ha'laJIO - qepe3 1 qac 3S MHH., Kotteu; - qepe3 2 qaca OS MMH. 
Orrepau;MH no u;eMeHTHposaHMIO 6brna tta'laTa B 1S qacoB 40 MH

HYT 11 3aKOH'leHa B 16 qac 4S MMHYT Cpe,n;HHH IIJIOTIIOCTb rrepBo:ti: rrop
U:MM u;eMeHTHOro paCTBOpa COCTaBMJia 1,93 r / cM3

, BTOpo:H: rropu;HM -
1,94 r / cM3 • .llaBJieHMe rrpH 3aKa'IKe u;eMeHTHOro paCTBopa B CKBaJKM
HY Ha MaHoMeTpe 6JioKa MattmpoJib,[(OB EM-700 = 4,0-S,O Mila. 

06neM u;eMeHTHOro paCTBOpa 6bIJI paCC'IMTaH Ha IIOJIHOe 3aIIOJIHe
HHe 3aKOJIOHHOfO rrpocTpaHCTBa 127x168 MM B 24S MM KOJIOHHe B 
MHTepBaJie 0- 3090 M H COCTaBHJI 64 M3. ilpH rrpoKa'IKe u;eMeHTHOfO pa
CTBOpa 113 MaHmpoJih,n;a ,n;asJieH11e BbipocJio c 2,0 ,n;o 4,0 Mila, ocTaTO'l
HOe ,n;asJieHMe B 3aTpy6be - 1,0 Mila. 

B rrpou;ecce u;eMeHT11posaH11.H rrpoH3BO,[(MJiacb rrocTOHHHa.H rrpoKa'l
Ka 6ypoBoro pacTBopa B Tpy6hr c rrpOH3BQ,[(MTeJibHOCTbIO 4,S JI/CB Te
'leHMe 4 qacos, a 3aTeM c rrpoH3BO,[(MTeJibHOCTbIO 2,S JI/c. qepe3 3 qaca 
rrocJie Ha'laJia 3aTBopeHMH rrpoH3Be,[(eHa orrpeccoBKa 3aTpy6Horo rrpo
cTpaHcTBa Ha 1S,O Mila, 'ITO CBH,[(eTeJibCTByeT o repMeTM'IHOCTM u;eMeH
THoro KOJlbll;a B Me:>KKOJIOHHOM rrpocTpaHCTBe. 

3aM.~HpeKTOpa no 6ypeHHIO U:HHJI 03H 
3aB.OT~eJIOM TeXHOJIOrHH 6ypeHHH 
Bo;irrpa~HHHHeci>Th 
CHC ceKTopa paapa6oTKH TaMnoHa)KHbIX 
H cneu;. u;eMeHTOB 
Ha11aJibHHK OT~eJia TaMnoHa)KHblX 
MaTepHaJIOB U:HHJI 03H 
fJI.HH)KeHep T3MilOH3)KHOH KOHTOpbI 03H 

B.A. OKcHep 

B.H. IIycTOeaJioe 

,l(. JlocKyTOB 

E. HcMaryJioe 
E .6HraJIHee 
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IIpww:J1CeHue 6.6 

1. Mcxo,n;Hh1e ,n;aHHhie: 

1.1. 3a6oii 4467 M. 
1.2. f Jiyforna crrycKa KOMfornHpOBaHHOH 127x168 MM 3KCIIJiyaTa

U:HOHHOH KOJIOHHbI-3090 M, H3 HHX 0127 MM - 1319 M, 0168 MM -
1471 M, KOJIOHHa 3au;eMeHTHpOBaHa. 

1.3. CKB3.)l(HHa 3arroJIHeHa pacrnopoM ff6P-2 IIJIOTHOCTbIO 2,0 r / cM3. 

1.4. CKB3.)l(HHa rrornoruaeT. Be.n:eTc5I rrepHO.ZJ:H'!eCKaH rro.n:Ka'IKa pa
CTBopa B 3KCIIJiyaTaU:HOHHYIO KOJIOHHY c u;eJibIO coxpatteHH5I KaHaJia 
N!!rrJiacT - 3KCrrJiyaTau;110HHa5I KOJIOHHa~ . 

1.5. fJiy611Ha ycTaHOBK11 rrpo6K11 1471 M. 
1.6. I1HTepBaJI ycTaHOBKl1 u;eMeHTHOro MOCTa 1471- 1320 M. 
1.7. IlJiornocTb u;eMeHTHOro pacrnopa 1,90- 1,95 r / cM3. 

1.8. 06beM u;eMeHTHOro pacrnopa )l;JI5I ycTaHOBKH MOCTa - 3,0 M3. 

1.9. 06beM rrpo.n:aBO'IHoro pacrnopa - 22 M3. 

1.10. IIpo.n;aBO'IHbIH pacrnop - HEP, IIJIOTHOCTbIO 2,0 r / cM3. 

2. Ilo,z.i;roTOBHTeJibHbie paOOTbl. 

2.1. YcTaHOBHTb u;eMeHTHpOBO'IHbie arperaTbI H CMH-20 OKOJIO 
ycTb5I, o6BH3aB HX c JIHHHeH: c6poca .n;aBJieHHH . 

2.2. 3aTapHTb B u;eMeHTOCMeCHTeJib 10 T TaMIIOH3.)KHOro u;eMeHTa 
)l;JI5I rop51'IHX CKBa)l(HH. 

2.3. Ha6paTb B 6yttKep u;eMeHTHpOBO'IHOro arperaTa 4 M3 BO.ZJ:bI H3 
CKBa:>KHHbI N!!!O-Kapa-Cap. 

3. TexHOJIOfHH ycTaHOBKH u;eMeHTHoro M~cTa: 

3.1. BcTaBHTb rrpo.n;aBO'IHYIO rrpo6Ky B 168 MM K:o"10Hy,. 
3.2. 3arnopHTb u;eMeHT H rrpH IIOJiy'Ie.HHH IIJIOTHOCT.H 1,95 r / cM3 

OTKa'IaTb B 6yttKep arperaTa 3 M3. Om8.m. lfcM.azyllo8 E., Eezpllue8 E.A. 
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3.3. 3aKaqaTb B 168 MM KOJIOHHY u;eMeHTHbIH paCTBOp 3 M3 Ha,n: 
npo6KOM. 

3.4. 3aKaqaTh 22,0 M3 npo,n:aBoqttoro pacTBopa HEP TIJIOTHOCThIO 2,0 
M3 ,n:o noJiyqemuI «CTOTI». )laBJiem1e He ,llOJI)KHO npeBbIIIIaTb 30 aTM OT 
pa6oqero. 

3.5. 03U - 72 qaca. 

3aM.,n;HpeKrnpa no 6ypeHHIO l(HHJI 03H B.A. 0Kcuep 
3aB.OT,zJ;eJIOM TeXHOJIOflm 6ypeHHH 
BoMrpa,z:i;HllllHe<l>T& B.ll. Ilycrnuanoe 
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3AKnlO~EHlllE 

1. BnepBbie B OTetfeCTBeHHOH H MHpOBOH Ilpa.KTHKe 6opb6bI c OTKpbI

TbIMH cpOHTaHaMM B ycJIOBHHX BbICOKOH TeITJIOBOH pa,nMau;HH H 3arp5!3-

HeHH5I cpe.zu,1 BbICOKOTOKCH'fHbIMH ra3aMH H2S, C02 H S02 ocym:ecTBJie

HO o6opy.n;oBaHHe ycTbH ropHm:eif CKBaJKHHhI 3anopHOH apMaTypoH H 

r.rryrneHH5I MOil{HOro cpOHTaHa c BbICOKHM co.n;ep)l<aHHeM cepoBo.n;opo.n;a 

H .n;pyrHx BbICOKOTOKCH'!HbIX Bem:ecTB. 

2. 06opy.n;oBaHHe ycThH aBapliHHoif cKB. N!37-Tettrn3, cpoHTaHHpy-

10m:eif cpJIIOH.n;OM, co.n;ep)l<all{HM 3HalfHTeJihHoe KOJIH'fecTBo cepoBo.n;opo

.n;a, rro.n; ropHil{eH CTPyeif 6bmo CJIO)KHOH TeXHHtfeCKOH H oprattH3aIUfOH

HOM 3a,ZJ;atfeH, pemeHHe KOTOpOH HBHJIOCb CJie,n:CTBHeM MofornH3aU:HH 

TBOplfeCKHX ycHJIHJ.i HH)KeHepHO-TeXHHtfecKHX pa6oTHHKOB H caMOOTBep

)KeHHOM, repoH'!eCKOM 3aqacTyIO c pHCKOM ,n:JI5I )KH3HH, pa60TbI 6oif:u;oB H 

KOMatt,n:HpOB BDeHH3HpOBaHHbIX rrpDTHBOcpOHTaHHhIX tfaCTeH IIQ « 3Mna

HecpTM, no)l<apHbIX qacTeli fypbeBcKoli, MaattThIIIIJiaKCKOH, AKT106HHC

KOM H .n;pyrHX o6JiacTeH, 3aBO.ZJ;aMH BIIO «COI03HecpTeMampeMOHT~. 
3. Onpe.n;eJieHbI TeXHHlfeCKHe ycJIOBHH, pa3pa60TaHbI H BHe.n;peHbI 

oprattH3au;HOHHbie H MeTO,ZJ;HlfeCKHe OCHOBbI nporpaMMHpOBaHHH pa6oT 

no JIHKBH.ZJ;au;HH ropHil{HX cpoHTaHOB c BbICOKHM co.n;ep)KaHHeM cepOBO

.n;opo.n;a H .n;pyrnx BbICOKOTOKCHlfHbIX Bem:eCTB. 

3.1. Pa3pa6oTaHbI H 3a,ZJ;eMCTBOBaHbI MeporrpH5ITHH H KOHTpOJib 3a 

COCTOHHHeM OKpy)KaIOm:eli cpe.n;bI, crre:u;HaJibHaH CHCTeMa Ha6JIIO,ZJ;eHHM, 

OT6opa H aHaJIH3a npo6 B03.n;yxa H rpyHTa, 3all{HTHbIX cpe.n;CTB, HHCT

PYKTa)Ka nepcottana no ra3o H TeXHHKe 6e3onacttocTH o6ecrrelfHBaIO

m:He 6e3orracttocTb nepcottana rrpH pa6oTax Ha ycTbe rop5Im:eli CKBaJKH

HbI B cpe.n;e BbICOKOTOKCHlfHbIX fa30B H BbICOKOM TeIIJIOBOM pa.n;HaIJ;HH. 

3.2. L{JIH pa3pymeHHH cpytt.n;aMeHTOB MeTaJIJIOKOHCTPYKUHM H pbIX

JieHH5I crreKmerocH npH BbICOKOM TeMnepaType ( 1 S0°C) rpyHTa pa3pa-

6oTaHa cne:u;HaJibHaH TeXHOJIOfH5I coopy)KeHHH rnypcpOB H rrpoBe.n;eHH5I 

B3pbIBHbIX pa6oT c rroMOil{bIO B3pbIBOB TpOTHJia H cne:u;HaJibHbIX KYMY

JIHTHBHbIX 3apH,Z1;0B c 3all{HTHOM TeIIJIOH30JIHpy10m:HMH crre:u;MaTepHa

JiaMH H OXJiaJK,ZJ;eHHeM BO,,ZJ;OM .n;eTOHHpyIOil{HX mttypoB, IIOMemeHHbIX B 

HaCOCHO-KOMIIpeccopHl:>Ie Tpy6bI. 
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4. BnepBbre B npaKTHKe Jil1KBH.n;all,HH HecpnrnhIX cpoHTaHOB B Harneif 

CTpaHe 113apy6e)KHOM pa3pa6oTaHa H peaJil130BaHa CHCTeMa ,ll;l1CTaHll.H

OHHOro HaBe.n;eHHJI 3anopHOH apMaTYPbI H repMeT113all,1111 YCTbJI BbICO

Ko.n;e6HTHOro ropHmero cpoHTaHa c BbICOKl1M co.n;ep)KaHHeM cepoBo.n;o

po.n;a 11 .n;pyrHX BbICOKOTOKCH':IHbIX BeI.qeCTB. 

4.1. Pa3pa6oTaHbI 11 BHe.n;peHbI: TeXHH':lecK11e cpe.n;cTBa .n;HcTaHu;11-

0HHOH yCTaHOBK11 3anopHoif apMaTypbI K ycThIO ropJimero cpoHTaHa; 

+ TeXHH':leCKl1e cpe.n;cTBa u.eHTpOBKH H KpenJieHHJI 3anopHOH apMa

TYPbI Ha ycTbe ropHmeif CKBa)KHHhI; 

+ TeXH11Ka H TeXHOJIOrHJI ,ll;HCTaHll.HOHHOro IIO,ll;beMa H HaBe.n;eHHJI 

npeBeHTOpHoif c6opK11 Ha KOJIOHHbIH cpJiaHeu. ycTbJI ropHmero cpoHTa

Ha c noMOI.qbIO rn.n;pOll,HJIHH.n;poB; 

+ Cl1CTeMa ,ll;HCTaHll,HOHHO ynpaBJIJieMbIX r11.n;poll,HJIHH.n;pOB, o6ecne

':IMBaIOI.qMX oceBoe npmKaT11e H repMeTH3alJ;HIO HH)KHero cpJiaHu;a npeBeH

TOpHOH c6opKH K KOJIOHHOMY cpJiattey ycTbJI ropJir.qero cpoHTaHa; 

+ CHCTeMa OXJia)K,lJ;eHl15! MeTaJIJIOnpoBO,lJ;OB, Tpy6 )J;JIJI no,lJ;a':IH u.e

MeHTHOro paCTBOpa 11.n;p., B 30He BbICOKHX TeMnepaTyp nyTeM OMbIBa

HHJI BO,ll;OH npH IJOMeI.qeHHH HX B Tpy6bI. 

5. Pa3pa6oTaHbI MeTO,lJ;HKH H npoBe.n;eHhI ou.eHKH napaMeTpOB pe)K11-

Ma cpOHTaH11pOBaHl15! CKBa)KHHbI 113 ycJIOBHJI cornacoBaHHOrO cpoHTa

HHpOBamrn: no xapaKTepHCTl1KaM MeCTOp0)K,ll;eHl15! 11 ycJIOBl15! paBeH

CTBa BbITaJIKHBaIOmeif CHJibI cpOHTaHa Becy BbI6porneHHbIX Tpy6. 

IIpoBe.n;eHHhie pacqeTa noKa3aJIH BbICOKYIO yH11KaJibHYIO npo113Bo.n;11-

TeJibHOCTb CKBa)Kl1HbI .n;o 20 TbIC.T/cyT. 

6. Pa3pa6oTaHbI MeTo.n;a 11ccJie.n;oBaHHJI cpoHTaH11py10m11x CKBa)KHH 

6e3 nepeKpbITl15! H npoBe.n;eHbI 11CCJie.n;oBaHHJI npH pa3JIH':IHbIX ycJIOBH

JIX HCTe':leHl15! cpJII011,lJ;a, KOTOpbie nO,lJ;TBep.n;HJil1 TeopeTH':leCKHe pacqe

Tbl H onpe.n;eJIHJIH MeTo.n; rJiyIIIeHl15! cpOHTaHa c 3aKa':IKOH )1(11,ll;KOCTl1 

qepe3 npHHY.ZJ:l1TeJibHO cnymeHHbie Tpy6hr. . 

· 7. Ha ocHoBaHHH TeopeTH':leCKHX HCCJie.n;omurn:li npou.ecca np11ey.n;11-

TeJibHoro cnycKa TPY6 BhI6paHa onTHMaJibHaJI 2 -x pa3MepHaJI KOMnOHOB

Ka 127x168 MM H pa3pa6oTaHbI TeXHH':leCKl1e ycJIOBl1.H ,ll;JIJI np1106peTe

HHJI ycTaHOBKl1 npHHY,1J;l1TeJibHOro cnycKa Tpy6 c r11.n;ponpHBO,lJ;OM. 

8. Pa3pa6oTaHa 11 BHe.n;peHa TeXHOJIOrHJI cnycKa Tpy6 pe3HOro .n;11a

MeTpa ( 127x168 MM) no.n; .n;aBJieH11eM B rop5II.ql1H cpoHTaH, co.n;ep)KaI.qHH 

cepoBo.n;opon 11 .n;pyr11e BbICOKOTOKCH':IHbie KOMnOHeHTbI. 

9. A.n:anTHpoBaHa H ocBoeHa r11.n;paBJIH':lecKaJI ycTaHOBKa K-400 
cpHpMbI «0Tl1C~ )J;JIJI np11Hy.n;11TeJibHOrO cnyCKa Tpy6 non ,lJ;aBJieHHeM 
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B ycJIOBIDIX BhICOKO,D;efo:1rnoro (?40 ThIC.T.jcyT)cpoHTaJia, CO,D;ep)Karn;ero 

cepOBO,D;OpO,ll;. 

10. Pa3pa60Tatta 11 ycnenrno ocyrn;ecTB.rreHa c noMorn;hIO OTeqe

CTBeHHoli Texmnrn, TeXHOJIOTIUI r.rrymeHI151 BhICOKO,D;e611THOro ropHrn;e

ro cpOHTaHa c ITOC.lleJJ:YIOrn;MM n:eMeHTI1p0Ba.JllieM :3KCrn1yaTaU:MOHHOH 

KOJIOHHhl, 6e3 ,ll;OCTyrra K rrpOJJ:YKTMBHOMY nnacTy. 

11. CKB.37 TeHrn3 rrpMBe,D;eHa B COCTOHHlfe ,D;onycKaJOrn;ee BBO,ll; ee 

B :3KCIIJiyaTau;mo, a 6ypem:1e HaKJIOHHhIX CKBa)KMH npO,D;OJI)KeHa ,ll;JIH MX 

3aKattq11Bamrn B KaqecTBe :3KCTIJiyaTaI.J;I10HHhIX. 

12. Jl11KBI1,D;au;1rn cpOHTaHa c IlOMOIIl;hIO pa3pa6oTaHHhIX TeXH11qec

KI1X cpe,D;CTB I1 MeTO,ll;OB opraHM3au;1111 pa6oT I1CKJIIQqJ1JIO Heo6xo,D;M

MOCTh npMMeHeHI151 rJIY6MHHOro npOMhllllJieHHOro B3pbrna, qTQ 06ecne

q11JIO coxpaHHOCTh He,D;p I1 :3KOJIOr11qecKoro paBHOBeCI151 Ha 

MeCTOpO)K,D;eH1111TeHrM311 np11nera10rn;MX Tepp11Top1151x 11 C03JJ:aJIO Mo

paJihHO- TIOJII1TJ1qeCKYJO o6cTaHOBKY B ,D;aHHOM paHOHe. 

13. IIonyqeHHhIH onhn, yttMKaJihHOCTh pa3pa6oTaHHhIX Texllifliec

KMx cpe,D;CTB, opraHM3aI.J;MI1 I1 MeTO,ll;OB pa60ThI, MeTO,ll;I1KI1 onpe,D;eJiemrn 

MeTpOB pa6oq11x npou;eccoB I1 nporpaMMhI pacqeTOB MX Ha 3BM MOryT 

ycnerrrno np11MeH51ThC51 ,ll;JI51 JII1KBI1,ll;au;1111 aHaJIQI'J1qHbIX MOIIl;HhIX cpoH

TaHOB B TIO,D;06HbIX ycJIOBI151X. 

· l 
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