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llPEllHCJIOBHE 

JIoBHJIbHbIe pa60TbI - no He)l(enaTenbHbIe, HO 'laCTO BCTpe

lIaIOII.lHeCH OnepaI.I,HH KaK npa 6ypeHHH, TaK H rrpa KanHTaJIbHOM 

pesroare CKBa)I(HH. OHH noporo CTOHT H 06bIqHO He npe)J;yCMOT

peasr CMeTOH, n03TOMY Heo6xo)J;HMO cnemrrs aa TeM, lIT06bI OHH 

BbIUOnHJlJJHCb C HaHMeHbllIHMH 3aTpaTaMH. 

MHe He BCTpeTHJIOCb HH onaoro nareparypnoro HCTOqHHKa, 

rne onaoapessenao npHBO)J;HJJOCb 6bI OnHCaHHe TeXHHlleCKHX 

cpencrs H rexaonoraa Be)J;eHHH nOBHJJbHbIX pa60T, a TaK)I(e 

peKOMeH)J;aI.I,HH no npo4>HJIaKTHKe aBapHii. TeM, KTO nerrocpen
CTBeHHO orsesaer sa npoaeneaae pa60T, HY)l(Ha 6ecnpHCTpaCTHaH 

HH4>opMaUHH W1H 060CHOBaHHH npHHHMaeMbIX peweHHH. 3Ta 

KHHra MO)l(eT 6bITb nonesaoil WIH MacTepoB, HH)I(eHepoB H py
KOBO)J;HTeneH pa60T, B o6H3aHHocTH KOTOpbIX BXO)J;HT nonro
TOBKa nnaaa pa60T, npHHHTHe peweHHH H xoarporn, aa HX HC' 
nonHeHHeM• 

B KHHre onacaasr KOHCTPYKI.I,HH H Ha3HalleHHe nOBHJJbHbIX 

HHcTpyMeHToB, a TaK)I(e oCHoBaHHbIe aa onsrre yKa3aHHH, sro 
cnenyer nenars H sero He cnenyer. 

Bonee lIeM sa 30 ner pa60TbI H npHcyTCTBOBaJI npa npose

)J;eHHH TbICHII OnepaI.I,HH C Hcnonb30BaHHeM paanasasrx HHCTpy

MeHTOB H rexaonoraa. B pa3nHIIHbIX unconax H aa cesemapax 

H HMen B03MO)l(HOCTb n03HaKOMHTbCH C MHeHHHMH H OUbITOM 

HeCKonbKHX TbICHII cneI.I,HaJIHCTOB no 6ypeHHIO H no )J;o6bIlle. 

B nOH KHHre H3JJO)l(eH KonneKTHBHbIH onsrr COTeH nIO)J;eH, H 
H HM BceM npaasarenea, 

I'oyp Kesm 



BBEJlEHHE 

JIoBHnbHbIe pa60TbI - 3TO onepauaa no nHKBHmJlUIH pana aBapHH B He<p

TlIHbIX H ra30BbIX CKBa)KHHax. K qHcny 3THX onepanaa OTHOCHTCH: OCBoGO>KJ];e

HHe npaxaaseaasrx rpyf HnH YET, aasneseaae H3 CKBa)f(HHbI o60pBaHHblx 

HnH OCTaBlIeHHbIX IIO ApyrHM IIpHllHHaM TpyG, ynanenne oGnOMKOB H nOCTO

poHHHX npenseeros H3 CKBalKHHbI, oflopaaaastx HJlH IIpHXBaqeHHbIX KyCKOB 

Ka6enH, rpoca HnH nposonoxa. Korna B03HHKalOT TaKHe cHTyaUHH, IIpHXO

AnTClI OCTaHaBnHBaTb see pa60TbI IIO GypeHHIO, 3aKaJIllHBaHHIO HnH xanarans

HOMy peMOHTy CKBa)f(HH, H HX B030GHoBneHHe B03MOlKHO TOJlbKO nocne nHK

BHAalUlH asapaa, 

JIOrpeGHOCTb B nOBHnbHbIX patiorax B03HHKaeT B Ka>KJ];OH nHToH 6ypH

meHcH CKBa)f(HHe H B sersipex H3 nHTH pestoarapyestsrx. JIoCKOJlbKY CTOH

MOCTb nOBHnbHbIX pa60T (c yqeToM CTOHMOCTH sxcnnyarauaa 6ypoBoro 060

pynoaaaaa) MOlKeT 6bITb BeCbMa 3HaqnTenbHOH, nOAXOA K HHM gonlKeH 6b1Tb 

OCTOPOlKHbIM H B3BemeHHbIM. TeXHHKa H rexaonoraa 3THX pa60T cosepnren

CTBOBanHCb rOAaMH H n03BonHlOT nHKBHAHpOBaTb npaKTHqeCKH nlO6ylO asa

pHIO B CKBa)f(HHe. OAHaKO B HeKOTopbIX cnyvaax CTOHMOCTb pa60T MO)f(eT 

OKa3aTbCJI OqeHb 60nbmOH, rr03TOMY CKBa)f(HHY rrpHXOAHTCJI JlHKBHAHpOBaTb. 

qacTo cyinecrayer HeCKOJlbKO cnocoeos JlHKBHAaUHH asapaa, OAHH H3 KO

TOpbIX HBmleTCH OIITHM31IbHbIM. JIepCOH31I KOMllaHHH, npOH3BOAJIIUHX no

BHnbHbIH HHCTpYMeHT, 1I0CTOJlHHO ysacrayer B aaapaaasrx pafiorax H HMeeT 

ropasno 60nbIUHH onsrr, qeM JlIOAH, 3aHJITble B 6ypeHHH H KaIIHTaJIbHOM pe

MOHTe CKBalKHH H CTanKHBalOII.I,HeCJI C aBapHHMH OT cnyuas K cnysaio. 

COCTaBneHHe nnaaa - OqeHb BalKHbIH nan IIpH npoaenenaa JlOBHJlbHblX 

pa60T, OT xoroporo BO MHorOM 3aBHCHT HX CTOHMOCTb. Ilnaa cnenyer 06cy

AHTb co BCeMH, KTO IIpHHHMaeT ysacrae B pafiorax: co CrreIJ,HanHCTaMH no 

nOBHnbHbIM pa60TaM HnH C PYKOBOAHTenJlMH 3THX pafior, C JlIOAbMH, OTBe

qalOJ.IJ;HMH aa COCTOJlHHe 6ypOBoro pacrsopa, C GypOBOH 6pHragoH, co cnenn

31IHCTaMH no 3neKTpoMeTpHqeCKHM pa60TaM (eC1IH OHH npeAYCMaTpHBaIOTCJI) 

H co BceMH, KTO MO)f(eT HMeTb OTHomeHHe K neny. I'opasno neuresne BbIJlC

HHTb HeBbIllonHHMOCTb KaKOH-TO onepauaa AO roro, KaK npacrymrrs K ee 

BbIllonHeHHIO . 

PemeHHe 0 npOBegeHHH JlOBHnbHb~ paGoT rrpH nHKBHgaUHH aBapHH 

AonlKHO GblTb 3KOHOMHqeCKH 060CHOBaHO. OqeBHAHO, 'ITO B MenKHX CKBa)f(H

aax C HefionblllOH npononsorrensnocrero UHKJla CTpOHTeJlbCTBa H HeBbICOKOH 

CTOHMOCTbIO OCTaBnJleMhIX B CKBa)f(HHe TpyG H HHcTpyMeHToB 3KOHO~.'HqeC

KH 3<p<peKTHRHbI ronsxo caMble neureasre nOBHnbHbie pa60TbI. Korna sa 

cTpoHTeJlbCTBO CKBa)f(HHbI aarpavensr GonbmHe cpencrsa H HaAO H3Bne% HH

crpysrear 6onbmoH CTOHMOCTH, TO 3KOHOMHlJeCKH uenecoo6pa3Hbl CYmeCT

aeaasre 3UpaTbI BpeMeHH H cpencrs. 

JIpHHHMaTb peurenae 0 nHKBHAaUHH asapaa aano C )'1IeTOM KaK aayu

HblX AOCTH)f(eHHH, TaK H npaKTHqeCKOrO onsrra. C uensro oueaxa BpeMeHH 

6 

HeofixogHMOro WIH npoaenenaa ]JOBHnbHbIX pa60T, noneaao HCnOJlb30BaTb 

K03<p<pHUHeHTbI BepOJITHOCTH. BepOJlTHOCTb (B npOUeHTaX) onpenenaror na 

OCHOBe aHaJIH3a H3BeCTHbIX aHanornqHbIX cHTyaUHH, XOTH npaKTHqeCKH He 

fibIBaeT ABYX COBepmeHHO 0AHHaKOBbIX cnysaea, He06xoAHMO rrOCTpoHTb 

"nepeao pemeHHH" WIH YCJJOBHH fiypeHHH H Mil ycnoBHH KanHTaJIbHOro pe
MOHTa CKBa)f(JfH C yserosr CTOHMOCTHbIX <PaKTOpOB H onsrra paGoT B nogofi

JlblX cHTyaUHHx BO MHOrHX CKBa)I(HHax. Ho ga)f(e cajaoe nysuree peurenae, 

xposre rpessoro OCMbIcneHHH H TIUaTeJJbHOrO ananaaa, rpefiyer KB31IH<pHUH

posanaoro HcnOJIHeHHJI C yqeTOM B03MO)f(HOCTeH GypoBoro oGopygoBaHHH H 
HHcTpyMeHTa. 



MEHblIIE PHCKA 

Ilpoaeneuae JIOBHJJhHbIX pa60T IIpH 6ypeHHH H KalIHTaJIhHOM peMOHTe 

CKBaJKHH CBJl33HO co MHOrHMH IIpH'lHHaMH, HO IIpeo6JJa)];alOlUeH JlBJIJleTCJI 

OIIJJOWHOCTh nepcoaana. 3TO rax Ha3hlBaeMhle aaapaa IIO BHHe HCIIOJIHHTe

JIeH. MHorHe ClIeII,HaJIHCTbI C'lHTaIOT, 'ITO OCHOBHaJI Macca aBapHH asrsaaaa tIe

JIOBelfeCKHM 4>aKTopoM. 

CYlUeCTBYIOT OCHOBHhIe IIpaBHJJa, KOTOphlX CJIe)];yeT IIpH)];ep)I(HBaThCJI B 

npouecce 6ypeHHJI HJJH KalIHTaJIhHOrO pejaoirra CKBa)I(HH H 3Ha'IHMOCTh KO

ropsrx nospacraer IIpH IIpOBe)];eHHH JIOBHJIhHbIX pa60T. nlO60H cnycx HH

crpysseara B CKBa)I(HHY )];OJI)I(eH HMeTh KOHe'lHOH uensto H3BJIetIeHHe '1erO-JIH

60 H3 CKBa)l(HHhl HJIH ynysnrenae CYlUecrBYlOlUeH CHTyaUHH. XOJIOCThle peH

ChI CTOJIT neaer H, KpoMe roro, ncerna MoryT B03HHKUYTh )];OIIOJIHHTeJIhHble 

OCJIO)l(HeHHJI B npouecce ClIyCKo-IIO)];'heMa. 3TO 1I0)];TBep)l()l;aeTCJI reopaeii Be

POJITHOCTeH. 

He06xo)];HMO COCTaBJIJlTh 3CKH3hl H 06J13aTeJIhHO C pa3MepaMH na nee 
HHcTpyMeHThI H cnapansr, CIIYCKaeMhIe B CKBa)I(Huy. HeJIh3J1 nepenopysars 
ary pafio'ry nepconany IIpHBJIe'leHHhIX CJIy)l(6. IIpe)];cTaBHTeJIH oprannaa
II,HH, Be)l;yll\eH OCHOBHhIe pa60TbI na CKBa)l(HHe, 06J133HbI nenars 3aMephi H aa

pHCOBKH. ECJIH lUJaHHpyeTcJI ClIyCK II CKBaJKHHy xpynnorafiaparnoro HJIH 

HeCTaH)];apTHOro HHcTpyMeHTa HJJH KOMIIOHOBKH, cnenyer paapaforars IIJIaH 

H3BJIe'leHHJI nora HHcTpyMeHTa HJJH KOMIIOHOBKH B cnyuae IIpHXBaTa HJJH 

CJIOMa. 

He 3a6y)l;hTe aanars ce6e BOlIpOChl: "MO)l(HO JIH H3BJIe'lh 3TOT HHCTpy

MeHT? MO)I(Ho JIH ero 06ypHTh H KaKHX paasaepoa )];OJI)I(HO 6hITh IIpHCIIOc06

JIeHHe ,lJ,IIJI 06ypHBaHHJI?" 

Tmarensaaa perHCTpaII,HJI passsepoa scex CIIYCKaeMhIX B CKBa)I(HUY HH

CTpyMeHToB - O)];HO H3 He06xo)];HMh1X yCJIOBHH npenynpescrenaa ynoposca
HHJI JIOBHJJhHhlX pa60T. 

qaCTo ,lJ,IIJI 1I0)];CTpaXOBKH OT IIpHXBaTOB B COcran JIOBHJJhHOH KOJIOHHhI 

BKJIIO'IaIOT JlChI. 3Ta Mepa He06xo)l;HMa H onpasrtana KaK C TeXHOJIOrH'IeC

KOH, raK H C 3KOHOMH'IeCKOH TO'IKH 3peHHJI, xorna CYll\eCTByeT peansnaa 
yrpoaa IIpHXBara CIIYCKaeMhIX HHcTpyMeHToB H KOMIIOHOBOK. 

Ilpexne '1eM IIpHCTylIHTh K JIOBHJIhHhlM pa60TaM, Ha)];O )];OBeCTH )];0 rpeby
eMhIX 3Ha'leHHH napaeserpsr 6ypoBoro pacraopa H npyrax HCIIOJIh3yeMhlx 

>KHJJ;KOCTeH. MO)l(eT B03HHKHYTh Heo6xo)];HMOCTh CIIYCTHTh )];OJIOTO, 'lT06hl 

1I0)l;fOTOBHTh CTBOJI CKBa)I(HHhI H BhlMhITh Oca)];OK C "rOJIOBhl" 06'heKTa JIO

BHJJhHbIX pa6OT. CJIe)];yeT npenyceaorpers Mephl IIO oCBo60)l()l;eHHIO JIOBHJIh

HbIX HHcrpyMeHToB, eCJIH OHH OKa~TCJI IIpHXBatIeHHbIMH HJIH He y)l;aCTCJI 

06hl'IHhlMH MeTO)];aMH OTCOe)];HHHTh HX OT HeH3BJIeKaeMhlX 06'heKTOB JIOBHJIh

HhlX pa60T. CJIe)];yeT y6e)l;HThCJI, 'ITO JIOBHJJhHhle HHCTpYMeHThl xopomo pa60

TalOT sa 1I0BepXHOCTH H COOTBeTcrnylOT IIO paassepaea 06'heKraM JIOBHJIhHhlX 

pa60T. ECJIH 3TH YCJlOBHJI He BhIIlOJIHJlIOTCJI sa 1I0BepXHOCTH, rpynao pac

C'lHThIBaTh na ycnex B CKBa)I(HHe. 

He4>TJlHble H rasoasre CKBa)I(HHhl - no orposmsre ueHHOCTH, H scerna 
CYll\eCTByeT BepOJITHOCTh 1I0TepJlTh 3TH ueHHOCTH TOJlhKO H3-3a He6pe)l(HOCTH 
H 6e30TBeTCTBeHHoro pHCKa. 

llPHXBAThl TPYB 

qT06hl Bhl6paTh Hau60JIee 34>4>eKTHBHhIH CIIoc06 OCB060)l()l;eHHJI IIpHXBa

tIeHHhlX rpyd, He06xo)l;HMO OlIpe)];eJIHTh THII IIpHXBara. HH)I(e IIpHBe)];eHO OIIH

canae nexoropux HaH60JIee paClIpOCTpaHeHHhIX THIIOB IIpHXBara rpyf B 
CKBa)I(HHe. 

nPHXBATLI MEXAHH'IECKOrO nPOHCXO)K,QEHHJI 

Tpy6hl MorYT y)];ep)I(HBaThCJI B CKBa)l(HHe naxepasor, JlKOpJlMH-3aXBaTa

MH HJIH OCTaBJIeHHhlMH B CKBaJKHHe TBep)l;hIMH 06JIOMKaMH, a raK)I(e napan
JIeJIhHO paCIIOJIO)l(eHHhlMH pJl)l;aMH rpyf H Tpy6aMH C 6oJIhWOH creneasio ne
4>opMaII,HH (lIorUYTOCTh, CIIHpaJIeBH)l;HaJi CKpyqeHHOCTh), tIaCTO B03HHKalO

ll\eH IIpH lIa)];eHHH KOJIOHHhl Tpy6 B cKBa)I(HHy. Hepenxo IIpH CMJlTHH oecan

HhlX KOJIOHH HaCOCHO-KOMlIpeccopHhle Tpy6hl (HKT) OKa3hlBaJOTCJI IIpHXBa

'1eHHhIMH B MeCTe CMJlTHJI. Ilpnxsarsr MeXaHH'IeCKOrO IIpOHCXO)l()l;eHHJI 60Jlee 

xapaxrepasr ,lJ,IIJI06ca)l(eHHhlX CKBa)l(HH, a He ,lJ,IIJIOTKPhlThlX CTBOJIOB. 

npHXBATLI,CBJl3AHHLIE C KA'IECfBOM IiYPOBOrO PACTBOPA 

TaKHe IIpHXBaThI MoryT 6hITh KaK B 06ca)l(eHHbIX, TaK H B He06ca)l(eH

HhlX CKBa)l(HHax. 06hl'lHO HX IIpH'lHHa - oca~eHHe TBep)];OH 4>a3hl H3 6ypo

soro pacrsopa, 'ITO HHOr)];a Bhl3hlBaeTCJI BhlCOKOTeMIIepaTypHoH KoaryJIJlII,H

eH 1I0CJJe)l;Hero. IIPH 1I0Cl)'IIJJeHHH rJIHHhl H HJIa H3 CKBa)I(HHhl B aerepvener

Hhle 06ca)];Hble KOJIOHHbI MO)l(eT B03HHKHYTh IIpHXBaT HKT HJIH HHCTpYMeH

TOB. QT06hl npenynpenars aarpasaeaae CKBa)I(HHhI, Ha)];O otecnesars BhIHOC 

Bhl6ypeHHOH 1I0PO)l;hI. B IIpOTHBHOM cnysae OHa HaKaIIJJHBaeTCJI H IIpHBO)l;HT 
K IIpHXBaTy. 

QacTO IIpH'lHHOH IIpHXBaTa B 6ypJlIUHxCJI CKBa)I(HHax JlBJIJleTCJI 

HeY)];OBJIeTBOpHTeJIhHOe Ka'leCTBO 6ypoBoro pacrsopa. B HeKoTophlX cnysasx 
CKBa)l(HHhI fiypar C IIPOMhIBKOH BO)];OH H KOJIJIOH)l;HaJI 4>a3a H3 Bhl6ypHBae

MOH 1I0pO)l;h1 1I0cTYlIaeT B II,HPKYJIJlII,HOHuylO cacresry. TaKHe ecrecraensue 
pacrsopu MoryT 6b1Th IIpH'lHHOH HeO>KHJJ;aHHOrO IIpHXBaTa B 6oJIhWOM HH
repsane, 'ITO aener K KpHTH'IeCKOH cHTyaUHH. 

nPHXBATLI B lKEJIOIiHLIX BLIPAIiOTKAX 

ECJIH CTBOJI CKBa)I(HHhl OTKJIOHJleTCJI OT BepTHKa.nH, TO 6ypHJIhHhIe TPy

6hl, a OC06eHHO HX COe)l;HHHTeJIhHhle KOHUhI C YlIp0'lHeHHOH 1I0BepXHOCThIO, 

Bhlpa6aTblBalOT B Mecre neperuaa IIpo)];OJIhHhIH )l(eJI06, )l;HaMeTp xoroporo 

MeHhwe MaMeTpa CKBa)I(HHhl (pHC. 1). 3TOT )l(eJI06 YMeHhweHHoro )l;HaMeT
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PIle. 1. )l{eno(iHaJI Bbrpa60TKa B onqn.JTOM CTBOne 

CKBllXl:HHbJ : 

1 - OCHOBHOH CTBOJI CKBlIJI(HIIbJ; 2 - :lKeno6H311 asrpa

60TKa 

pa cosnaer onaCHOCTb npaxaara npn cnycKo-nOJJ:beMHhIX onepauaax. qacTo 
npa norrseese B )l(en06 3aTaCKHBalOT YoT, JJ,HaMeTp KOTOpbIX OKa3bIBaeTCH 

60nbwe nHaMeTpa cOeJJ,HHHTenbHhIx KOHUOB rpyti, 
Korna npa norrseese 6ypKJIbHylO xonouay aasaaaer npHXBaTbIBaTb. Y 

6ypHJIbIlJ,HKa nOHBnHeTCH eCTecTBeHHoe )l(enaHHe "asrpaars" xonoany H3 
onacaoro HHTepBana. yBenH'lHB HaTH)I(eHHe. 3TO TOnbKO YXYJJ.WaeT nono

)l(eHHe. 

npHXBATbI B UEMEIITHOM PACTBOPE 

ITpHXBaTbI B ueMeHTHOM pacrsope B03MO)l(HhI npa nonosocax HnH OTKa

sax 060pynOBaHHH. yresxax, onnOWHOCTHX nepconana HJIH npn nperrnarae
peHHoM ueMeHTHpOBaHHH Tpy6 C uensro npenynpeJJ,HTb BbI6poc HJIH nHKBH
naposars nornomeaae. MHoro npHXBaToB cnyqaeTcH BcnenCTBHe npexne
BpeMeHHoro 3arycTeBaHHH ueMeHTHOrOpacrsopa. ltlnasr, 06pa3YIOIlJ,HikH npH 
pa36ypHBaHHH ueMeHTHOTO KaMHH. TaK)I(e MO)l(eT npHBeCTH K npaxsary, 

ecna OHHMeeT B03MO)I(HOCTb ocasciarsca H3 6ypOBoro pacrsopa. 

nPHXBATbI, CBJl3AHHbIE C Bbl6POCAMH 

Korna nnacronoe naanenae OKa3bIBaeTCH asnne rHnpoCTaTH'IeCKOrO na
nopa, cosnaaaeworo cron60M 6ypoBoro pacraopa HJlHnpyroH HaxOJJ.HIUeHCH 
B CKBa)I(HHe )l(H}J,KOCTH, H3 CKBa)I(HHhI BbI6paCbIBalOTCH necox, nnaCTHHKH 

rnHHHCTbIX cnanuea, npyrOH 06nOMO'lHbIH MaTepHan, a HHOrna na)l(e pesa
HOBbIe nporexropnsre xonsua 6ypKJIbHbIX rpyti, 113 aroro MaTepHana B xons
ueBOM npOCTpaHCTBe MO)l(eT CQ>OpMHpOBaTbCH npotixa, H TPy6bI OKa)K}'TCH 

npHXBa'leHHbIMH. 

nPHXBATbl, Bbl3BAHHblE OCbIDJlMH 
OTnO)l(eHHH rnHHHCTbIX cnanuea CKnOHHhI K a6cop6HpOBaHHIO BOJJ,bI, 

Q>HJIbTpYIOIUeHCH H3 6ypoBoro paCTBopa. OHH Ha6yxalOT H OCbmalOTCH B 
CKBa)I(HUY, ocenaa soxpyr COeJJ,HHHTenbHbIX KOHUOB rpyti, YoT HJIH Han 

nonOTOM, 'ITO npHBOiJ,HT K npHXBaTY 6ypHnbHOH KOnOHHbI. 

nPHXBATbI B CYIKEHHJIX 

ITPH 6ypeHHH B a6pa3HBHhIX noponax 3HallHTenbHO YMeHhwaeTCH nHa

MeTp nonora, 'ITO MO)l(eT CTaTb npH'IHHOHnpaxsara. CTBon CKBa)l(HHbI MO)l(eT 
TaK)I(e CY3HTbCH acnencraae noxansnoro yBenH'IeHHH 06'beMa noponsr, BbI3
nannoro Te'leHHeM conea, neQ>OpMauHeH cnanues HnH Ha6yxaHHeM rnaa, 

nPHXBATbl nPH nOTEPE UHPKYfiJlUHH 

3Ta oseas pacnpocrpaaeanaa asapaa MO)l(eT npOH30HTH B paanasnsrx 
OTnO)l(eHHHX OTnernyfoxo aaneraromax psrxnsix neCKOB no nopon, nonsepr
WHXCH nmpopaspuay scnencrsae H36bITO'IHOH nnoruocra 6ypoBoro paCTBO
pa. 80 BpeMH 06ypHBaHHH npHXBa'leHHOH KonOHHbI nano npHHHMaTb MepbI 
no npenynpesneaaio 'norepa UHpKyJIHUHH, npHMeHHH }J,JIH npOMbIBKH COOT

BeTcTBylOIlJ,HH 6ypOBOH paCTBOp. 

nPHXBATbI, B03HHKAIOlIUfE BCnE./lCTBHE nEPEnA./lA ./lABfiEHHJI 

3TO HaHMeHee H3yqeHHbIH THn npHXBaTOB. OHH B03HHKalOT H3-3a BbICO
xoro rH}J,pOCTaTH'leCKOrO nasneaaa, cosnaiouiero CHJIy, KOTopaH ynepsorsa
er rpyfiy B TonCTOH Q>HnbTpaUHOHHOH KOpKe npOTHB npOHHuaeMOH 30HhI 
(pHC. 2). TaKaH CHTyaUHH MO)l(eT npasecra K asapaa, nHKBH}J,aUHH KOTOpOH 
norpefiyer 60nbWHX sarpar BpeMeHH H cpencra. 

Ilocxonsxy npa nHKBHnaUHH npaxsaroa scnencraae nepenana naBneHHH 
npHMeHHIOTcH MeTO}J,bI, OTnH'iHbIe OT MeTOnOB nHKBHnaIJ,HH npHXBaTOB npy
rHX THnOB, TO HMeHHO OHH H 6ynyT paCCMOTPeHbI B nepnyro osepens. 

ITpHxBaTbI scnencraae nepenana naaneuaa cnysaiorca ronsxo B 
npoaauaexrsrx anrepeanax, aanpusrep, neC'IaHHKaX, H CHJIbI conpOTHBneHHH 
OT TpeHHH MoryT onpenenarscs TOnIlJ,HHOH Q>HnbTpaUHOHHOH KOpKH. Ilonon
HHTenbHaH ocesaa narpysxa (B H), KOTopaH nonxaa B03neHCTBOBaTb na TPy
6bI, '!T06bI oropsars HX OT CTeHKH CKBa)I(HHbI, BbIlIHcnHeTcH no cnenylOIUeH 

. Q>opMYne: 

P =p.o;AckT , 

rne PTJ, - JJ,HQ>Q>epeHUHanbHoe nasneirae, ITa; A C - nnOIUaJJ,b KOHTaKTa, M2; 

k ; - K03Q>Q>HIJ,HeHT TpeHHH. 
113 npaseneaasrx HH)I(e npasrepos paC'IeTOB BH}J,HO, 'ITO 'IaCTO yCHJIHH, 

He06xOJJ,HMbIe }J,JlH oCBo60)l(}J,eHHH npHXBa'leHHbIX Tpy6, npeasnnaior nonyc
THMbIe npenensr, onpenenaesrsre npo'IHOCTHhIMHxapaKTepHCTHKaMH TPy6. 
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PIIC. 2. Ilonepesaoe ce<teHHe 
CKBlllKHHb. B 30He npHXBBTa 
Tpy6 acnencraae nepellllJlll 
llaBJIeHHII: 

1 - Tpy6a; 2 - lPH1IbTpaUH
OlUlaft KOpKa aa CTeRKeCKBa
lKHHI>I; 3 - npOH\Il{aeMall 
ropnaa nopona 

... 
. 3 . '.' " ... .... 

npHMep 1. }lonYCTHM, 'ITO 6ypHlIbHhIe Tpy6hI. conpHKaC3JOTCII C <PHlIbTp~HOHHOll 

KQPKOA aa II1IOU.taAH 0,0762 °7,62 M
2 npa nepenane p;aBlIeHHH 11 Mna H Ko3Cfl<PHUHeH' 

re TpeHKH 0.2. 
Torna 

P =0,0762 °7,62 °11 °10
3 

°0,2 =1277 KH. 

EClIH K 3TOMY YCHlIHIO npH6aBHTb nee 6ypHlIbHOll KOlIOHHbI, TO uarpysxa na aepx
HHe Tpy6hI 3TOll KOlIOHHbI MOllCeT rrpeasrcars p;onYCTHMYIO. 

npHMep 2. Ilpennonoxaes, 'ITO 177. 8-MM YET OKa3alIHCb npHXBa'leHIIbIMH B CKBa
lICHHe AHaMeTpoM 250. 8 MM, aancmrenaoa 6YPOBhIM paCTBOpOM C BhICOKOll BOP;OOTA/l
'Iell. Bnonne P;OnyCTHMO, 'ITO acxope 1/3 nOBepxHOCTH YET OKlllKeTCII B TOlICTOll<PHlIb
TPaIVlOHHoll xopxe, a aa OCTaBIIIHeCII 2/3 6yp;eT p;ellCTBoBaTb ranpocrsrasecxce nanne
HHe CT01I6a6ypOBoro pacraopa, 

Oceaoe YCHlIHe, Heo6xoAHMoe Mil oCB06ollCp;eHHH 1 M npHXBa'leHHbIX YET, MOllCHO 
BhI'lHClIHTh no ClIeP;YIOIUell <popMYlIe: 

P1M = (Pr - Pn) c/3kT ° 10
3, 

rne Pr - ranpocrarmecxoe nasnenae, Mna; P - nnacrosoe naaneuae, Mna; c - rrepan 
MeTp nonepesaoro Ce'leHKHYET, M; k T =0,2 - ycnoBHbllI Ko3<P<PKUHeHT TpeHKH. 

EClIK Pr - Pn = 1 Mna, TO 

1°0,558/3 ·0,2 0 10 = 37,2 KH.P I M = 3 

QT06hI oCB06op;KTh OP;HY YET P;lIHHOll 9 M, He06xop;HMo nonomnrremaoe ocesoe 
YCKlIKe 335 KH. 

K lIHcny lj>aKTopoB, crroC06CTBYlOmHx B03HHKHOBeHHlO npaxaaros sene

ncraae nepenaaa nasnenaa, MO:lKHO OTHeCTH cnenyioutae: 
3HallHTenbHoe npeasnueaae nasnenaa :lKH)J;KOCllf B CKBll)f(HHe Hap; nnac-

TOBbIM;
 

nefortsuras pasaaua )J;HaMeTpOB CKBa:lKHHbI H YET;
 
BbICOKaH aonoornasa 6ypoBoro pacrnopa;
 
BbICOKoe conepsanae TBepp;oH lj>a3bI B 6ypoBOM pacraope;
 

HerrO)J;BH:lKHOCTb 6YPHJIbHOH KonOHHbI B 30He npoaauaesrsrx nnacroa B 
reseaae anasarensuoro BpeMeHH. 

06bIlJHO npaxaarsmaer HerrO)J;BH:lKHylO xononay, npa lJaCTHlJHOH HJIHnon
HOH ~pKynH~H 6ypoBoro pacrsopa. Ilepsoe, 'ITO HY:lKHO cnenars npa 06
Hapy:lKeHHH npaxaara, - OCTaHOBHTh HaCOCbI. UHpKynH~H C03p;aeT HeKOTO
poe nononaarensnoe nasneaae aa nnacr. MO:lKeT OKa3arbCH, 'ITO yCTpaHeHHJI 
aroro naanenaa p;OCraTOlJHO )J;JIH roro, lJT06bI OCBo60)J;HTb npnxsasenasre 
rpyfisr. 

nHKBH,llAUHH nPHXBATOB, B03HHKblHX BCnEJlCfBHE
 
nEPEIIA,llA ,llABnEHHH
 

MeTo.u; ClDDKeRHJI .ZJ;aBJIeHHJI HnH MeTOp; C006malOmHXCH COCYP;OB, aaxmo
lJaeTCH B 3aKallHBaHHH B Tpy6bI nopuaa 06nerlJeHHOrO pafoxero areara (:lKH.ZJ;

xoro HnH raaoofipaaaoro) C nocnenyiomaa BblIIyCKOM ero napyxy no BbI
paBHHBaHHH ranpocranrsecxax nanopon B TpyOOX H sa Tpy6aMH. B xasecr
Be pabosero arenra MO:lKHO acnonsaoaars: )J;H3enbHOe ronnaao, csrpyio 
Helj>Tb, aony, a30T, p;pyrOH raa HJIHn1060H HHOH HMelOIUHHcH B HaJIHlIHH lj>nlO
HP; coorsercrsyiomea nnoraocra. tIeM 6bIcTpee ynaerca nposecra ary onepa
~1O, TeM OHa 3lj>lj>eKTHBHee. Korna lj>nlOHp; BbITeKaeT H3 rpyfi, yposeus :lKH.ZJ;

KOCTH aa TPYOOMH nanaer, a 3HalJHT H CHH:lKaeTCH naaneaae Ha nnacr CO CTO
poasr CKBa:lKHHbI. Ecna raKHM crroco60M ynaerca 1l0cTHrHYTb paseacraa naa
neHHH B CKBa:lKHHe H B nnacre, KonOHHa rpyti ocsoboxnaerca OTnpaxsara. 

3TOT MeTOP; nHKBHp;au;HH npaxaaros cpaBHHTeJIbHO fesonacen, rax KaK 
nasneaae CHH:lKaeTCH nocrenenao B HeCKonbKO 3TanOB H rr03TOMY MO:lKHO H3
OO:lKaTb pHCKOBaHHbIX caryauna. IInOTHOCTbfiypoaoro pacrsopa He yMeHbwa
eTCH H B cnyxae rrpOHBneHHH H3 nnacra MO:lKHO acnonssoears )J;JIH rnymeaas 
CKBa:lKHHbI paCTBOp, BbITeCHeHHbIH H3 sarpyfinoro npOCTpaHCTBa. OqeHb He3
HalfHTenbHaH xacn, 6ypoBoro pacrsopa pa36aBnHeTCH pa60llHM areHTOM, T3K 
KaK OH sees HaXO)J;HTCH B rpyfiax. IIo 3TOH :lKe rrpHlJHHe OHHe MO:lKeT OKa3aTb 
orpauarensnoro BnHHHHH aa lj>HJIbTPau;HOHHYlO KOPKy ua creaxax CKBa:lKHHbI. 

B aexoropsix cnysaax, OCOOOHHO xorna B KalJeCTBe pafosero arenra 
rrpHMeHHeTCH raa, 3aKaqKY aenyr B sarpyeaoe rrpOCTpaHCTBO, a 60nee TH:lKe
nbIH 6ypoBOH paCTBOp BbITeCHHeTCH Hapy:lKY xepea 6ypHJIbHbIe Tpy6bI. 3TH 
orrepau;HH cnenyer rrpOBO)J;HTb OqeHb OCTOpO:lKHO, TaK KaK raapoconporanne. 
HHe B TpyOOX 06bIlJHO HaMHoro BbIWe, lJeM B 3aTpy6HoM npocrpancrse, H Be
pOHTHOCTb rHp;pOpa3pf.llBa nnacroa 60nbwe. B nlO60M cnysae Tpe6yeTCH TOq. 
HbIH pacser, lJT06bI BblTeCHHTb pOBHO CTonbKO 6ypoBoro pacraopa, CKonbKO 
He06xo)J;HMO rolH nHKBHp;au;HH npaxsara. 3TO BeCbMa 3lj>lj>eKTHBHbIH MeTOp;, 
rrpHMeHHeMbIH B HeKoTopbIX peraouax C60nbIJlHM ycnexow, 

3SKS'lKS )KH.ZJ;KOCIH B 3011}' npHXB8TSl OCYmeCTBnJleTCJI B cnysae, eClIH 
Henb3H CHH3HTb nasneaae B CKBa:lKHHe HaCTonbKO, lJT06bI nHKBH)J;HpoBaTb 

1 
B OTelleCTBeHHollnpaK'I1IKe 6YpeHHH. 3TOT MeTOP; H3BeCTeH KaK YCTaHOBKa BaHH 

B JOHenpaxaara. Ilepes. 

12 13 



npaxsar. IIpH 3TOM aaxasaaaaa )l(HnKOCTb rrpOIIHTbIBaeT <pHnbTpaUUOHIlYIO 
KOpKy H YAIDIlIeT ee. Bstfiop )l(HnKOCTH onpenenaercs THrrOM ropasrx nopon H 
COCTaBOM <pHnbTpaUUOHHOH KOpKH. EOJlblllYIO nonssy rrpHHOCHT BKnlO'IeHHe 
B COCTaB TaKHX )l(H)J,KOCTeH rrOBepXHOCTHo-aKTHBHbIX aeuiecra (IIAB) , TaK 
KaK OHH cnocoficrsyior YMeHbllleHHIO CHn cuenneaaa Me)l()J,y KOHTaKTHpylO

IUHMH rrOBepXHOCTHMH. 
Macro cnenano B oGnaCTH nonfiopa MaTepHanOB, paCTBopHlOlUHX <pHn b

rpauaoanyio KOPKY. Becsjaa ycneumo rrpHMeHlIlOTCH pearenrsr, BHenplllO
IUHeClI B KOpKy H uapyuraioume ee cnnoumocrs, 3arraTeHTOBaH uenblH. pan 

CMeceH, npenaaanaseanstx roIH nHX uenea. qalUe scero rrpHMeHHIOT naaens

Hoe ronnaso HnH CblPYIO He<pTb Cn06aBKaMH COOTBeTcTBylOlUHX IIAB. 
IIpH BblfionHeHHH pa60T '1acTonorryCKalOT onay H ry )l(e ouratncy - He 

ofecnexaaarcr BpeMH KOHTaKTa 3aKa'lHBaeMOH )l(HnKOCTH C <pHnbTpaUUOH
HOH KOpKOH, He06xoIJ,HMOe nna yCTpaHeHHH nocnennea. 3aKa1lllBaeMaH )l(HIJ.-' 
KOCTb scerna nerse 6ypoBoro pacrsopa, H saasaremnaa '1aCTb ee acnnsreaer 
saepx rro CKBa)l(HHe. qepe3 Ka)l()J,ble nonsaca cnenyer ssmaanaears B aarpyfi

Hoe rrpOCTpaHCTBO CBe)l(YIO nopumo )l(HnKOCTH. IIonOMY 06beM saxasasa
eMOH )l(HlJ.KOCTH nonxea 6blTb paCC1llITaH C COOTBeTcTBylOlUHM aanaccss. B 

60nblllHHCTBe HccnenOBaHHH, rrOCBHlUeHHblX arosty MeTony, rOBopHTCH, 'ITO 
Anll 06ecrre'leHHlI 3<p<peKTHBHOCTH 3aKa'lKH rrpOnOn)I(HTenbHOCTb KOHTaKTa 

)l(HnKOCTH C KOpKOH nOn)l(Ha 6blTb He MeHee 8'I.' 
He peKoMeHnyeTcH B 3TO BpeMH HaTHrHBaTb xonouny, TaK KaK npa 3TOM 

Tpy6bl eute rny6)1(e norpysarca B KOPKY. Cnenyer HeMHoro pa3rpY3HTb KO
nOHHY Han xposnea 30Hbl npaxaara, '1T06bl 6bInO 3aMeTHO,xorna Tpy6bl OC
B060nllTClI. 3TO MHeHHe He OnH03Ha'lHO. Hexoropsre cneuaanacrsr nonara
lOT, 'ITO xonoany aano rrOCTOHHHO paCXa)I(HBaTb. TaKHe neHCTBHlI MO)l(HO 
npuanars norryCTHMblMH ronsxo rrpH oseas He60nblllHX norromorrensasrx 
narpysxax na xonoany. MO)l(HO peKOMeHAOBaTb oT6HBaHHe poTOpOM, Anll 
sero xonomty MO)l(HO cnerxa paarpyaars, ecna OHa He onapaercs ua 3a60H. 

DpHMeHeHHe TJ>y6Horo Hcm.IT3TenJl IVI8CTOB - OnHH H3 uaafionee 3<p
<peKTHBHbIX MeTOnOB oCB060)l()J,eHHlI npaxsaseanux rpyti, HO ero uenssa 
npasnars yHHBepcanbHblM H3-3a nononnarensuoro pHCKa, B03HHKalOlUero 
npa nposeneaaa onepauaa. IIpHMeHeHUe acnsrrarena nnacros Anll CHHTHH 
rHnpOCTUTH'IeCKOrO naaneuas sa nnacr CO CTOpOHbl CKBa)I(HHbl B 30He npax
nara MO)l(eT OCB060IJ,HTb npaxaaseuaste rpytisr rrpaKTH'leCKH MrHOBeHHO. 
CMblcn rrpHMeHeHHH acnsrrarens nnacros 3aKnlO'IaeTCH B CHH)I(eHHH naane
HUll B CKBa)I(HHe rrpOTHB 30Hbl rrpHXBaTa HaCTonbKO, '1T06bl rrnaCToBoe 

naBneHHe "OTTonKHyno" rrpHXBa'leHHble Tpy6bl OT CTeHKH CKBa)I(HHbI. 
B COCTaB KOMrrOHOBKH HH3a nOBHnbHOH KonOHHbl BKnlO'IalOT nOBHTenl!; 

HnH coenHHHTenbHblH rrepeBonHHK, rrep<PopHpOBaHHblH rraTpy60K Ha cny'la ' 
HeB03MO)l(HOCTH BOCCTaHOBHTb UUpKynHUUIO '1epe3 rrpHXBa'leHHble Tpy6bl, Me 
XaHH'IeCKHH lIC, HcrrblTaTenb rrnaCTOB (HHorna C 6e30rraCHblM rrepeBOIJ,HHKOM), 

H rHnpaBnH'IeCKHH HC. 
I1HTepBan nnll rraKepOBKH HanO Bbl6HpaTb TaK, '1T06bl rraKep Mor Bb1nep

)l(aTb Bec KOMrrOHOBKH H cTon6a )l(HnKOCTH 3a Tpy6aMH. Bbl6paHHblH HHTep 

BaJT oCB060)l(nalOT OT rpyji, OTBHHTHB Ii rrOnHHB nenpnxsaveaayio xacrs KO
nOHHbI. 3aTeM cnycxaior KOMrroHoBKy C acnsrrarenesi, COeIJ,HHHIOT ee C npa
XBa'leHHOH '1aCTbIO xononasr JIOBHTeneM HnH rrepeBOIJ,HHKOM npn '1aCTH'lHOH 
pasrpysxe xonoansr, pacnonosceanoii Han acnsrrarenesr, rrpOBOnHT naxepoa
KY. IIpH nOM cronf 6ypoBoro pacrsopa Han naxeposa H30nHpyeTcH OT non

naxepnoro rrpOCTpaHCTBa, aa C'IeT sero pe3KO CHU)l(aeTCH rHnpOCTaTH'IeCKOe 
nasnenae B 30He npaxaara, TaK KaK rrpH pasrpyaxe xonomrsr saxpsmaerca 
UUpKynlluuoHHblH xnanaa H OTKpblBaeTClI pa601lllH xnanau, COeIJ,HHHIOIUHH 

nonnaxepnoe rrpOCTpaHCTBO C '1aCTH'lHO HnH nonaocruo rrYCToH 6YPHnbHOH 
KOJIOHHOH. 

Ilon neHCTBHeM nnacrosoro naBJIeHHH npaxsaseaasre rpyosr OTTaJIKHBa-
IOTClI OT CTeHKH CKBa)I(HHbI. Teneps, ecna 6ypHnbHylO xononny HaTlIHYTb, rra
xep C)l(HMaeTClI no rpancnoprnsrx ra6apHTOB, pa601lllH xnanaa aaxpsrsaerca, 
a UlipKynllUHoHHblH OTKpblBaeTCH H BCIO xonoaay C oCBo60)l()J,eHHblMH OT 
npuxsara Tpy6aMH MO)l(HO rrOnHUMaTb. 

Ecna rrpHMeHeHHe onncamrsrx ssnue MeTOnOB OKa3blBaeTCH He3<p<peK
THBHblM, nano OTCOeIJ,HHHTb nenpaxsasemryro '1aCTb xononnsr H npacrynars 
K OT6HBKe HcaMH HnH K 06ypHBaHHIO. HCbl rrpHMeHHIOT 06bl'IH0, xorna HH
repsan npaxsara cpaanarensno HeBeJIHK. ECJIH npencroar oCBo60)l()J,aTb 
AnHHHylO xonomry npaxaaseaasrx rpyfi, TO, KaK rrpaBHJIO, npacrynaior K 
06ypHBaHHIO. OGe 3TH onepauaa 6ynyT onncansr B nocnenyrourax rnasax. 

Korna npasana rrpaxsara ycranoanena, cnenyer COCTaBHTb nnaa pa60T 
rro OCB060)l()J,eHHIO H rrorrsessy Tpy6. Hu)l(e OIIHcaHbl nexoropsre JIOBHnbHble 
onepauaa, pexowennyesrsrenn» JIHKBHnaUHH ornensasrx BHnOB rrpHXBaTOB. 

OIlPEJlEJIEHHE MECTA IlPHXBATA 

3AMEP Y,lUIHHEHHH 

B cnysae npaxaara rpyf npexne acero He06xonHMO onpenenars MeCTO 
npaxaara, MO)l(HO socnonsaoaarsca MeTOnOM, OCHOBaHHblM Ha JaMepax ynna
HeHHH rpyb npa paCTH)I(eHUH. Tpyfibl H3rOTOBneHbi H3 ynpyroro MaTepHana, 

H ace <P0PMYJIbl H rpa<pHKH AnH paC'IeTOB CTpOHTCH CrrpHMeHeHHeM MonynH 
ynpyrocra CTanH, KOTOpblH rrpH6nH3HTeJIbHO paBeH 206,8.103 MIla. 3aMe
pHB YAnHHeHUe xononnu rrpH onpeztenenuora paCTlIrHBalOlUeM ycanaa, MO)l(HO 
Bbl'lHcnHTb AnHHy HerrpHXBa'leHHOH '1aCTH rro <popMynaM HnH rpa<pHKaM, rrpH
BOnHMblM B crrpaBO'IHHKax. 

TaK KaK rrpHMonHHeHHblx CKBa)I(HH rrpaKTH'leCKH He cymeCTByeT, HanO 
Y'IHTbIBaTb CHnbl TpeHHH KOJIOHHbl 0 CTeHKH CKBa)l(HHbl H rrpHHHMaTb Mepbl K 
YMeHbllleHHIO BnHlIHHH 3THX CHn. CnenyeT rrpOBeCTH paCXa)l(HBaHHe KOJIOHHbI 
B Te'leHHe HeKOToporo BpeMeHH C HaTH)l(KOH Ha 10-15 %Bblllle c06cTBeHHo
ro Beca H C pa3rpY3KoH Ha TaKylO )l(e BeJIH'lHHY. 

CYlUeCTBYIOT TeXHOJIOrH'leCKHe rrpHeMbl, rr03BonlllOIUHe YMeHblllHTb rror
pelllHOCTb orrpeneJIeHHH rny6HHbi rrpHxBaTa rro BenH'IHHe YAnHHeHHH KonOH-
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lIbl. OII.HaI<O Henb3ll 3a6bIBaTb 0 «l>aKTopax, He nOMalOlQHXCR ouemce. T3K, 
«l>opMYnbl H rpa«l>HKH He Y'IHTbIBaIOT BnHHHHe YET H Tpy6 C yromueHHOH 
cTeHKoH. 

Cnaxana HalI.0 C03II.aTb HaTH)I(eHHe, paanoe secy na KplOKe II.0 npaxaara 
xononnsr (HnH pasnoe secy xonounsr B B03AYxe), cnenars na BepxHe» TPy
fie OTMeTKy nporas c'rona poropa H 0603Ha'DlTb ee 6YKBOR a.3aTeM Hy'lKHO 
c03AaTb nononmrrensuoe HaTll)l(eHHe B npenenax AOnyCTKMbIX KpaTKOBpe
MeHHblX HarpY30K na Tpy6bl H paarpysnrs KonOHHY AO cofcrseaaoro Beca, 
cnenars OTMeTKy 6. OHa OKa)l(eTCH HH)I(e OTMeTKH a. PaCCTOHHHe Me)K)l.y OT
MeTKaMH nORBnReTCH BcneACTBHe can TpeHHH B CKBa)IQtHe. 

Teneps cnenyer C03II.arb HaTH)I(eHHe B npenenax pa60'IHx (npogonxa
rensnux) uarpysox ua Tpy6bl, cnenars OTMeTKy 6 H 3aTeM HaTHHYTb KonOH
ny II.0 ypoBHll uarpysxa, npa KOTOpOH cnenana OTMeTKa 6. Ilocne pasrpya
KR xononnsr AO HarpY3KH, rrpa KOTOpoH: nonyseaa OTMeTKa6, HaiJ,O cnenars 
oTMeTKy 2. 3a ycpenaemnae OTMeTKH npHHHMaIOTCH cepenaasr OTpe3KOB 
a6 H 62. PaCCTOHHHe Me)l()J;y ycpelI.HeHHblMH OTMeTKaMH - no ynnnnenae 

xononnsr npa H3MeHeHHH HanpHJKeHHH OT cotcraeanoro aeca II.0 HarpY3KH, 
COOTBeTcTBylOmeH OTMeTKaM6 H 2. 

)lrIHHy CB060AHOH: IIaCTH xonomrsr L (B M) MO)l(HO onpenenars no «l>op

MYlle: 

L =544_'_ 0103 

, kQ ' 

rne 1 - ynnanenae xonomm, M; Q - lI.0nOnHHTenbHOe pacraraaaiomee yCH
nne, ssraaasuree yIJ,nHHeHHe, H; k - paC'IeTHblH K03«l>«l>HUHeHT, AnH 6ypHnb
HbIX rpyti k = 2,233/q, IJ,nll 06CaiJ,HbIX Tpy6 H HKT k = 2,084/q (me q 
Macca 1 M rpye, xr) . 

3TOT MeT01I. onpeneneuaa MeCTa npaxaara He OTnHllaeTCH COBepweHHOH 
TOIIHOCTblO H HalI.e)l(HOCTblO, rax KaK na peaynsrarsr pacseros BnHHeT MHoro 
«l>aKTopoB, cpena KOTOpblX 'rpenne, nepernfisi crsona CKBa)l(HHbl, yron ero 
HaKnOHa, H3HOC rpyfi, OII.HaKO MeT01I. IIaCTO naer B03MO)l(HOCTb HaHTH npH'IH
HY npaxnara: )l(en06Hall Bblpa60TKa, nepenan AaBneHHH, CMlITHe o6caAHOH 
xonounsr HnH ee HerepMeTHlJHOCTb. 

BMecTO pacseroa MO'lKHO BOCnOnb30BaTbCH rpa«l>HKaMH,xoropsre npHBO
ARTCR BO MHorux cnpaBOIIHHKax. Hanpasiep, HOMorpaMMa, COCTOHmaH H3 
rpex seprmcansasrx uncan: na ABYx lI.aHbl H3BeCTHble BenH'DllIbl HarH)I(eHHH 
KonOHHbI H ylJ,nHHeHHH rpyfi, a no rperseii uncane HaxoAHT HCKOMYIO IJ,nHHY 
HenpHXBalleHHOR IIaCTH xonounsr. no nlO60MY H3 rpa«l>HKOB MO'lKHO HaHTH 
npH6nH3HTenbHylO my6HHY rIpHXBaTa H BO MHOrHX cnyuaax no nOR HH«l>Op
MaUHH MO)l(HO COCTaBHTb MHeHHe 0 npHIIHHe npaxsara HnH, no KpaHHeR Me
pe, HCKnlO'lHTbnpyrae npHIIHHbl. 

TOIIHOCTb rpadiaxos H «l>opMYnbl npaxrasecxa OiJ,HHaKoBa, TaK KaK B 
o60Hx cnysasx CKa3bIBaeTCH BnHHHHe TpeHHH B CKBa)l(HHe, creneua H3Hoca 
Tpy6 H TOlJHOCTH HH)l.HKaTopa Beca. OIJ,HaKO cneAyeT OTMeTHTb, 'ITO MapKa 
CTanH, H3 KOTOpoH H3rOTOBneHbl Tpy6bl, He BnHHeT Ha TOIIHOCTb, nOCKOnbKy 
MOAynb ynpyrocTH OiJ,HHaKOB IJ,nH Bcex MapoK CTanH. 

nnABYQECTb 

C noli CHnOH npHxOAHTCH nOCToHHHO HMeTb neno B 6ypHmHXCH CKBa
'lKHHax H B MeHbweH Mepe - B 06Ca)l(eHHbIX H B 3KcnnyaTHpyeMblx CKBa
)I(lnIax. OHa MO)l(eT arpars CYlI.\eCTBeHHYIO pons npa onpenenenaa seca cnyc
KaeMblX B cKBalKHHY YET. Bern, B 6ypoBOM pacrsope nnoruocrsjo, nanpa
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Mep, 1920 Kr/M OHH 6YAyT BeCHTb ua rpers MeHbwe, '!eM B B03Ayxe. On
HaKO xorna Tpy6bl npaxaaseusr, CHnbI nnaaysecra AeHCTBYIOT rorrsxo na 
npwxaasenayso IIaCTb xonouau H ua nOBepXHOCTH He npOHBnHIOTCH. KaK 
ronsxo Tpy6bl OCBOOO)I(AaIOTCH, canst nnaByllecTH HalI.O CHOBa npHHHMaTb B 
pacser. 

HIICTPYMEHTbI ,llJIH OnPE,llEJIEHHH KPOBJIH 308b1 npHXBATA 

CYlI.\eCTBYIOT npH60pbl, xoropsre MO)l(HO cnYCTHTb na Kaoene B CKBa'lKH
tty H TOIIHO onpenemrrs MeCTO npaxaara rpyti. 3TO BblCOKOIIYBCTBHTenbHble 
anexrpoanue YCTpOHCTBa IJ,nH aasrepa HanpH)I(eHHH B rene TPYObl, B03HH
KalOlI.\HX npa paCTH)f(eHHH H CKpyqHBaHHH. ITo Ka6enIO HH«l>opMaUHH nepe

AaeTCH na nOBepXHOCTb B CTaHUHIO, rne oneparop HHTepnpeTHpyeT nonysea
usre AaHHble. 

Haationee paCrIpOCTpaHeHHblH HHcTpYMeHT jJ)IH onpenenenas Mecra 
npaxsara - (npHXBaTOMeTp) (pHC. 3) COCTOHT H3 I.(HJIHHApHllecKoro KOp
nyca, B KOTOpoM HaXOIJ,HTCfl TeH30AaT'lHK HnH MHKP0IJ,aT'lHK uarpysxa, B 
BepxHeH H HH)I(HeH IIaCTHX HHcTpyMeHTa pacnonoxemr npY)f(}fHHble «l>oHapH, 
MarHHTbl HnH npyrae Y3nbl TpeHHH, xoropue «l>HKCHPYIOT nonoxenae HHCTpy

MeHTa BHyTpH Tpy6. Ecna npHXBalleHHYIO xonoany Tpy6 paCTHrHBaTb HnH 
apauiars pOTOpOM, TO Tpy6bl Hall. 30HOH npnxsara 6YAYT paCTHrHBaTbCH HnH 
CKpYIIHBaTbCH. 3TO noaneser sa COOOH H3MeHeHHe canst TOKa, npOXOAfllI.\ero 
IIepe3 npafop. MHKpOAaT'IHK nepeAaCT 3TH H3MeHeHHH no Ka6enIO na no
BepXHOCTb. Ecna xe rIpHOOp HaXOAHTCH B rIpHXBalleHHblX rpytiax, xoropsre 
He pearnpyior ua uarpysxn, npHnO)l(eHHble K KonOHHe, TO na nOBepXHOCTb 
He nocrynar HHKaKHX CHrHanOB 06 H3MeHeHHH CHnbl TOKa B npHoope. 

HepeAKO npHxBaToMeTp cttycxajor BMeCTe c nOK3TopOM MY«l>T H B KOM

6HHaUHH C ropnenoa (H3 AeTOHHpYIOlI.\ero lliHYpa, XHMHllecKoH HnH KyMynH

THBHO»). Taxoe COBMelI.\eHHe 3KOHOMHT noporocroamee BpeMfl sxcnnyara


UHH 6ypoBoH yCTaHoBKH, a TaK)I(e 06eCrIellHBaeT 6blCTPYlOCMeHHeMOCTb one

paUliH, 'ITO YMeHbwaeT BepoHTHOCTb OIlIH6KH npa Bbl60pe anrepaana paasse

1lleHHH ropnensr. 

)f(enaTenbHo, sroObi CrIeUHanHCTbl no nOBHnbHblM pa60TaM rIpHCyTCTBO

BanH npH onpeAeneHHH rny6HHbI rIpHXBaTa H OTCoeiJ,HHeHHH HenpHXBaqeH

HOj{ IIaCTH KonOHHbl, nOCKonbKY nOBHnbHble pa60Tbl 06blllHO HallHHalOTCH
 
cpa3Y nocne nHX onepaUHH. OHH MorYT BHeCTH CBOH npeIJ,nO)f(eHHH, y'IHTbl

BalOlI.\He npenCTOlllQHe nOBHnbHble pa60Tbl. 

6:)4--2 
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a 6 30HnHPOBAHHE nPHXBAlIEHHblX TPYIi 
3aTyxaHMe CMrHana • %
 

30HnHpoBaHHe, n03BOnJIIOmee aa 100 80 60 40 20
 o
 
MepHTb HHTeHCHBHOCTL npaxsara H
 

npoTH)f(eHHOCTL 30HM npaxsara, MO


)f(eT OKa33TL CY~CTBeHHyIO rrOMOuu.
 

npa Bbl60pe crroco6a nHKBHJJ,aU,HH
 

asapaa. 30HAHpoBaHHe OCHOBauO aa
 
B036Y)l(AeHHH Kone6aWflf B npaxaa

lIeHHOH KonOHHe C OAHOBpeMeHHoii
 

«pHKcauu:eH HX HHTeHCHBHOCTH npHHH


MalOIUHM H 3aIIHCbmalOIUHM YCTpoH ~3600
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C'IBllMH. B HHTepB3JlaX npaxsara KO' r 
:;;
 
:s 

ne6aHHH raCHTCH nponopnaonansno ~ .,
ero HHTeH'CHBHOCTH. CKBlllfCHHHble :£ 

o
 
rrpH60pbl KaJIH6pYIOTCH B JaBeAOMO
 

r '" aenpaxsaseaaoa 'rpyfie. 06bl'lHO 3TO :s: 
\0 
>HHX<HHH lIaCTlo sepxnea Tpy6LI B KO c:::
 

nOHHe. '- 3700
 

Ha pHC. 4 noxasaaa nHarpaMMa
 

H3BneKaeMOCTH Tpy6, rne HHTeHCHB


HOCTb npaxsara Bblpll)f(eHa B npouea

rax 3aryXaHHH CHrHaJIa. .llHarpaMMa 

naer rrOlIH}'1O KapTHH}' scex HHTepBa


nOB npaxsara H B03MO:lKHbIX 30H OC


nOX<HeHHH. 3Ta HlIcPoPMaQlfH MO)f(eT 3800
 
6blTb OlleHb noneaaoii npa OI.\eHKe
 

PRe.4. }lHarpaMMa H3BneKaeMOCTH1]lYo
caryauaa H onpeAeneHHH nanpaane

~.HUH pa60T: OTOOBKa HcaMH, 06YPHBaHHe HnH 336ypHBaHHe noaoro CTBOlIa 

CKBa:lKHHbl. 3oHAKpoBaHHe MO:lKHO npHMeHHTb B 6ypHnLHbIX, 06caAHbIX H 
HaCOCHO-KOMIlpeCCOPHbIX rpyeax. 

OTCOEllHHERHE HEfiPHXBAqEHHOR qACTH KOnOHHbl TPYIi 

lloCJ1e onpeAeJIeHHH MeCTa npHXBaTa KOJIOHHbl Tpy6 Hepell:KO OTCoeIl:HHH
lOT H nOAHHMalOT ee HenpHXBa'leHHYIO '1aCTb, '1T06bl MO)f(HO 6bIJIO cnYCTHTb 

HHCTpYMeHTbl, npeAHa3HalleHHble IJ,JlJl JIHKBHAaUHH npaxsara, TaKHe KaK HCbl 
HJIH 06ypOllHble npHcnOCOMeHHJI. 

HaH60JIee rrpHeMJIeMbIMH MeTOAaMH OTCoeIJ,HHeHHJI HenpHXBa'leHHOH 
'1aCTH KOJIOHHbl MO)f(HO ClJHTaTb CJIeAYIOIUHe. 

1. OTBHHlJHBaHHe. B Bbl6paHHoM pe3b60BoM COeIJ,HHeHHH Hall: 30HOH 

npHXBaTa pa3BHH'lHBaIOT Tpy6bl C HcnOJIb30BaHHeM AeTOHHpYlOmero untypa, 
cnYCKaeMorO B CKBa)f(HHY aa Ka6eJIe. 

2. XHMH'IeCKOe pesaaae. Ha Ka6eJIe cnycxaior CHapJlA, KOTOPblH no KO

MaHAe csepxy Bbl6pacblBaeT XHMH'IeCKHH peareur (<<pTOPH/], ranoreaa) , ofipa
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he. 3. npHXBaTOMep:
 

a - C HKOPHbIM ycrpOiiCTBOM B BRAe npy)l(HlUlblX 41onapeii; 6 - C MarHHTHblM RKOp


HblM YCTpoiicTBOM
 



3YIOIl.\HH pR~ OTBCpCTHH B TCJlC rpytisr, TIP0'lHOCTb Tpy6bl YMCHbUJaCTCfl B 

)TOM MCCTC HaCTOJlbKO, 'ITO npa HC3Ha'lHTCJlbHOM HaTR)/(CHHH rrpoHCXO):lHT 06

psm B OCJla6JlCHHOM MCCTC. 

3. KyMYJlRTHBHOC (CTPYHHOC) pe3aHHc. Ha xanene cnycxaior KYMYJlR

THBHYIO ropneny xonsueaoro ~CHCTBHR. TIpH cpafiarsraatma CTPYH rrpO):lyK

TOB ropeana pacnonaraiorca B IIJlOCKOCTH nonepexuoro Ce'leHHR Tpy6bl H 

nanpaanensr OT ero I1cHTpa K neparpepaa. 
4. MeXaHHlJeCKOC pC3aHHc. D.nR pC3aHHR HCrrOJlb3YlOT pC3UbI, 3aKpeIIJleH

HblC B HHcTpyMcHTc, cnycxaeerora B npaxaasenayro KOJlOHHY aa rpyfiax MCHb

utero ~aMcTpa. TaKoH HHCTpyMcHT aaasiaaior BHYTpCHHCH Tpy60pc3KOH. 

Ho Tpy6bl MO)/(HO peaars H HapY)/(HOH Tpy60pe3KoH, cnycxaevoa BMCCTC C 

06ypo'lHblMH Tpy6aMH. TaKHM cnocoboxr orpesaior otiypeansre KyCKH He

6oJlbUJOH IJ)1HHbI. BHyTpcHHHc Tpy60pe3KH B 3Ha'IHTeJlbHOH Mepe BbITCCHC

Hbl XHMH'ICCKHMH H KOJlbIlCBblMH KyMyJlRTHBHblMH ropnenassa, norossy 'ITO 

HX MO)/(HO cnycxars aa Ka6eJlC, a IJ)1R cnycxa Tpy60pe3KH H}')KHa KOJlOHHa 

Tpy6 HJlH rny6HHHoHacocHbiX IIITaHr, 'ITO CBR3aHO C ~OrrOJlHHYCJlbHbIMH 3aT

paTaMH BpeMCHH H Cpe):lCTB. TaK KaK casraa cymCCTBCHHaR CTaTbR pacxo
):lOB - CTOHMOCTb 3KCIIJlyaTaIlHH fiypoaoro o60py~oBaHHR,KOTopaR nponop
IIHOHaJIbHa.BpcMcHH ero Haxo~eHHR sa CKBa)I(HHC, B 60JlbIIIHHCTBC cnysaes 
OTCOC~HCHHC C nosroumo ropnen, cnycxaesrsrx 'Ha xafiene, 3KOHOMH'ICC

KH asrronnee. 
B 50-x ronax KaK aacocao-xosrnpeccopnue , TaK H 6ypHJlbHbIe Tpy6bl OT

pe3aJIH 06bl'lHO MeXaHH'ICCKHMH Tpy60pe3KaMH. Ho 3aTCM rrORBHJlHCb cnoco

6bl, rr03BOJlRIOIl.\HC cnycxars pC)l(JIl.\HH HHCTpyMcHT ua xafiene, H 60JlbUJHHCT

so onepauaii CTaJIH BbIIIOJlHRTb 3THMH cnocoeasra, TaK KaK OHH rr03BOJlHJlH 

pC3KO COKpaTHTb CpOKH BbIIIOJlHeHHR onepauaii. J.1cCJlc):lOBaHHc pa3JlH'IHbIX 

MCTO):lOB pC3aHHR rpyf H MatcpHaJIOB npononscaiorca. 

O~H H3 HOBeHUJHX MeTO~OB - rrHpOTCXHH'ICCKHH HeB3pbIBHOH, rrpH KO

TOpOM HHCTpyMCHT ):lCHCTBYCT KaK IIJlaMCHHblH peaax IJ)1R MrHOBCHHoro pe
3aHHR Hneprpopauaa H3):lCJlHH H3 CTanH, BKJlIO'IaR rpynsr. B HaCTORlUcC spe

Mil ero rrpHMcHeHHC OrpaHH'IeHO, HO O)I(H~aCTCR 'ITO OH 1I0JlY'IHT 60Jlec IIIH

pOKOC pacnpocrpaaeaae, TaK KaK OCYIUCCTBJlReTCR Bbl6paCblBaCMOH non naa

JlCHHCM CTpyCH IIJlaMeHH, 06pa3YlOlUcH POBHbIH cpes. Ilna BOCIIJlaMCHCHHR 

ropiosero MaTCpHaJla acnonsayerca BblCOKOBOJlbTHOC 3arraJIbHOC YCTpoHCTBO, 

npenynpesctaxnnee cnysaaaoe BOCIIJlaMCHCHHC OT BHCUJHHX HCTOlJHHKOB, 

'ITO rrOBblUJaCT yponens 6e30rraCHOCTH onepauaa. 
Cnocos OTcoe~HHCHHR HerrpHXBa'leHHOH '1aCTH KOJlOHHbl cnenyer BbI6H

pars C y'lCTOM ~aJIbHCHUJHX pa60T. ECJlH JlOBHJlbHbIH HHCTpyMcHT ~OJl)/(eH CO

C):lHHRTbCR C "rOJlOBOH" OCTaBJlCHHOH B CKBa)I(HHe KOJlOHHbI npa rrOMOIUH 

pC3b6bl, TO H~O rrpHMeHRTb OTBHH'lHBaHHC, TaK Kak TOJlbKO npa 3TOM MC

TOAe na "rOJlOBC" MO)/(eT COXpaHHThCR pC3b6a •. 

DPH Jl1060M cnocofie OTCOC~HeHHR HC06XO):lHMO C06JlIO~aTb CJlC):lYIO

IUCC YCJlOBHe: Hall KpOBJlCH 30Hbl npaxsara I1CJlCC006pa3HO OCTaBJlRTb ysac

TOK HcrrpHXBa'lCHHOH KOJlOHHbI rpyfi, IJ)1HHa xoroporo o6ecrrClJHBaCT HaIlC)/(

HblH JaXBaT JlOBHJlbHblMH HHCTpyMCHTaMH, Hc06xO):lHMbIH IJ)1R C03~aHHR COOT

10 

BCTCTBylOUJcro HaTR)/(CHHR JlOBHJlbHOH KOJlOHHbI. 06bl'lHO ClJHTaIOT, 'ITO IJ)1R 

aroro ):lOCTaTO'lHO HMCTb OT rrOJlOBHHbl ~O ~BYX CB060~HbIX Tpy6 Hall KPOB

JlC" 30Hbl npaxsara, TIPH onpenenexaa IJ)1HHbl caobonaoro yuacrxa HaIlO 

Y'lHTblBaTb xapaxrep H YCJlOBHR rrpoBC~CHHR orrcpaIlHit, CJlC~YIOIl.\HX nenoc
pC,UCTBCHHO aa OTCOC~HHCHHCM. 

,HarrpHMcp, CCJlH B OOCa)/(CHHOM CTBOJlc npencroar 06ypHBaHHc H rro nna
ay pa60T HC rpebyerca HHKaKHX CBHH'IHBaHHH rro pe3b6c, TO BrrOJlHC norus
HO OTpC3aTb KOJlOHHY BblUJC KpoBJlH 30Hbl npaxsara na IJ)1HHy B rroJlTpy6bI. 

A xorna HY)/(HO rrpoBCCTH OTBHH'IHBaHHC 6ypHJlbHOH KOJlOHHbl, '1T06bl npac
rynars K 06ypHBaHHIO (c BKJilO'ICHHCM B 06yp0'lHblC Tpy6bl BHYTPCHHCH 

Tpy60JIOBKH), TO OCTaBnRIOT I1CJlYIO CBo60):lHylO rpyfiy, CCJlH ecrs BCpORT

HOCTb 06pa30BaHHR ocamca. HCKOTOPblC CrrCIIHaJIHCTbl rrpe~1I0'6fTaIOT HMCTb 

B aanace ~OnOJIHHTCJIbHOC pC3b60Boc coe~HHcHHC, na CJIy'laH, CCJlH Y BcpXHeH 

Tpy6bl peastia 6Y~CT nOBpe)/():lcHa "PH OTBHHlJHBaHHH KOJlOHHbI. HHKor~a HC 

CJIC,UycT OCTaBJlRTb Tpy6 60JlbUJC, '1CM Tpc6ycTCR, TaK KaK npa 06ypHBaHHH 
a60Ty.3TO OCJIO)/(HHT' p TIPH oT6HBaHHH RCOM ~OnOJIHHTCJlbHbIC Tpy6bl 

CMflr'lalOT ynapsr, CHH)i(aR 3<j><j>CKTHBHOCTb pafior. 

OTBHH'IHBAHHE 

TIPH OTBHH'IHBaHHH 3aKpYlJHBaHHCM BJICBO cosnaior KpyTRll{HH MOMCHT 

B KOJIOHHC Tpy6 H B Bbl6paHHOM HHTCpBaJIC B3pblBalOT 'ropneny H3 ~CTOHH
pyiouiero umypa (pHC. 5), '1T06bl aa cser BCTpRxHBaHHR pacxpernm, peas
60BOC Coe):lHHCHHC. 

OTBHHlJHBaHHC - caMblH norryJlRpHbIH MCTO~ OTCOC~HCHHR HcrrpHxBa

'1CHHOH '1aCTH KOJlOHHbl Tpy6, OC06CHHO 6YpHJlbHbIX, TaK KaK TOJIbKO 3TOT 

MCTO~ OCTaBJIRCT B CKBa)lOfHc pessfioaoe COC~HHCHHC ua "rOJIOBC" npaxsa

'1CHHblX Tpy6, nasas B03MO)i(HOCTb CHOBa COC~HHHTbCR C nOMOlUblO PC3b6bl 

C I!pHXBa'lCHHbIMH Tpy6aMH nOCJlC cnycxa JIOBHJlbHOH KOJIOHHbl, BKJIIO'IalO

IUCH IICbl. TIPH H3BJIC'ICHHH 6YPHJlbHbIX Tpy6 )TO OC06eHHO Ba)/(HO, TaK KaK 

OTIIa~aCT Hc06xo):lHMOCTb cnycxa (OC06CHHO B OTKpbITblH CTBOJI CKBa)I(HHbl) 

HHCTpyMcHTOB C aaxaarosr, TaKHX KaK OBCpUJOTbl, KOTOpblC '1aCTO HC)/(CJIa


TCJlbHO rrpHMCHRTb H3-3a nefonsuioro sasopa MC)/():ly HHCTpyMcHTOM H CTCH


KOit CKBa)/(HHbI. COc~HHHTeJIbHbIC KOHIlbI 6ypHJIbHbiX rpyo, YET H npyrae
 

3JlCMCHTbi 6ypHJIbHOH KOJIOHHbl HMCIOT KpynHYIO pe3b6y C 6oJIbUJoH KOHyC


HOCTblO H IIJlOCKHMH nOBepxHocTRMH yMOTHeHHR, 'ITO 06JICr'laeT OTBHHlJH

BaHHe. 

HaCOCHO-KOMnpeccopHbIe H ~PYrHC Tpy6bl C My<j>TOBbIMH coe~HeHHRMH 
MCHce npHrOMbl IJ)1R OTBHHlJHBaHHII. J.1x pe3b6bl 06bl'lHO MCJIKHe (OKOJIO 

BOCbMH HHTOK aa 25,4 MM IJ)1HHbl) C Hc60JIbUJOH KOHyCHOCTbIO (sarne acero 

1; 16), COC):lHHRIOTCR OHH C HaTRrOM H HMelOY 60JIbUJYlO KOHTaKTHylO no

BCpXHOCTb. HCCMOTpR na 3TO, OTBHHlJHBaHHc ~o CHX nop IIIHpOKO npHMCHR

CTCR IJ)1R OTCOe):lHHcHHH KOJIOHH HKT. TIoCJIC OTBHH'IHBaHHR HKT '1amc 

Bccro cnycxaior OBCpUJOT, TaK KaK IJ)1R MeJlKoit PC3b6bl BCJlHKa BCPORT
HOCTb HaBHHlJHBaHHR "sepes HHTKy". 
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Plte. S. TopneAll H3 AeTOHKPYlOmero wuypa 

lIT06hl H36e)lGlTh enY~Horo OTBHH'lHB3mUI B Henpe/lYCMOT
peHllOM ruUlHOM pe3b60BoM coeAllHeHHH, He06xoAllMO cHa'lana 
/l,OKpenHTh pe3hOhl. 3TO nocraraerca npn 3aKpyqHBaHHH KonOH
Hbl rpyf anpaso C rroene/lYlOuniM pacxa)I(HBaHHeM npa nonnep
)K3HHH CKpytlHBalOmero MOMeHTa. CpaBHHB '1HenO o60poTOB npn 
33KpytlHBaHHH xononnu C 'lHenOM OOOpoTOB, aa xoropoe KonOH

na pacxpynaaaercs BneBO nocne BhlKnlO'IeHHH cronopa poTopa 
HnH xmosa, MO)l(HO oneuars creneas /l,OKpenneHHH pe3h60BhlX 
coeAllHeHHK. He npeasnuas /l,OrrYCTHMhIX BenH'lHH xpyramerc MO
MeHTa, :lTY npouenypy rrOBTopHIOT /l,0 rex nop, noxa AOKpenne

HHe pe3h6 He npexpararca. 
Ilocne AOKpenneHHH pessf C03]J.3IOT KpyTHIUHH MOMeHT "sne-

BO". Ero TaK:lKe cnenyer nepenars BHH3no KOJlOHHe, jJ,lUI '1ero KO
JIOHHy paCX3)IQIBalOT, nOAAep)I(HBaH MOMeHT. 3TOT npHeM cnocofi
CIByeT 60Jlee paBHOMepHoMY pacnpeAeneHHIO HanpH)I(eHHH KPy
'1eHHH no W1HHe xonoaasr H rapaarapyer HaJIH'lHe MOMeHTa B 
TO'IKe OTBOpa'IHBaHHH. ComaCHO snonae rrpHeMJIeMOMY )MI1H

pH'IeCKOMY rrpaBHJIY, HeOOXOAllMhrii: W1H OTBHHlIHBaHHJl MO
MeHT 06ecrre'IHBaeTCH, ecna KonOHHa HKT AllaMerpoM 60-73 MM 
3aKpyqHBaeTcH BneBO H3 pacsera OAllH OOOpeT ua 300 M W1HHbl. 

,llnH 114-MM KOJlOHHbl 6YPHJIbHhIX Tpy6 'lHcno o60poTOB /l,OJl)I(HO 6hlTb 

B 2 pasa MeHbwe. 
TeopeTH'ICCKH B MOMeHT napsrsa TPYObl B TO'lKe OTBHH'lHBaHHfl He AM

)l(Hhl acnsrrsrsars HH pacniTHBalOJUHX, HH C)l(HMalOJUHX ocesstx narpyaox. 

ITOCKOJlhKY JTO YCJlOBHe asmonaars O'leHh TPY/l,HO, peKOMeH/lYeTCH cnerxa 
HaTHHYTb Tpy6hl B JTOH TO'lKe. ITpH pacserax onepapyior BecOM Tpy6 B B03
nyxe, norossy 'ITO npaxsar HCKJlIO'IaeT /l,eHCTBHe BblTaJlKHBalOlUeH apXHMeAO
BOH CHJlhI. O/l.HaKO B MOMeHT, xorna TPYObl Ha'lHHaIOT CB060/l,HO spauiarsca, 
06Ha)l(aeTCH JIJIOCKaH ropH30HTanhHaH rrOBepXHOCTh na HX HH)I(HeM ropue, 
06ecrre'lHBalOmaH B03MO)l(HOCTh npnrroxeaaa JTOH cansr. OHa 3aBHCHT OT 
JIJIOmaAH nonepesnoro cesenaa no MeTaJIJlY B pe3h60BoM coeAHHeHHH, JIJIOT

HOCTH oypoBoro pacraopa H rnYOHHhI. 
Topnena B3phlBaeTCH B Tpy6ax, rrOiJ;Bep)l(eHHhlX AeHCTBHlO pacraruaato

utero yCHJIHH H xpyrmuero MOMeHTa. B pe3YJlhTaTe BCTpHXHBaHHH MH)I(3H
uiee K ropnene peastioaoe coenaaenue p3CKperrnHeTCfl H p3CrrOJIO)l(eHH3H ssr
ure KOJlOHHa rpyti H3'1HHaeT Bp3maThCH BJIeBO, pa3BHH'IHBaH coenaneaae. 

06hl'lHO peKOMeHAYeTCH BPY'IHYIO 3aKOH'lHTb pa3BHH'IHBaHHe, nocne xero 

MO)l(HO rrpHcTyn3Th K nOA'beMYOTBHH'IeHHOH '1acTH iconoanu. 
cJIy)l(6e nonaercs 33HBKa H3 rrpoBeAeHHe OTBHHKOT):1,3 re OcPH3H'1eCKOH 

'lHB3HHH C HcrrOJlh30B3HHeM ropnenu H3 lleTOHHpYIOIUero unrypa, B HeH1l0Jl
)l(Hhl 6bITh YK333Hhl paajsep H TOJlJUHH3 CTeHKH rpyfi, rrpH6nH3HTeJIhHaH rny
6HH3 KpoBnH 30Hhl rrpHXB3Ta, TeMnep3Typa H JIJIOTHOCTb 6ypoBoro paCTBo
pa HJlH ApyroH )I(H)J;KOCTH, 3arronHHlOIUeH cKBa)I(HHy. Ha OCHOBe :nOH HHcPOp. 
MaJI,HH Bbl6HpaeTCH MOIUHOCTh 33pMa H THrrileTOHHpYlOIl.\erO wHyp3. 

Iilnypoasre ropnensr acnonsayiorcs H AnH npyrax u.eJleH, H3 '1HCna KOTO
pblX MO)l(HO OTMeTHTb cnenyiourae: 

1) oCB0(0)l(,[l,eHHe npaxsaseaaux naxepos HJIH nOBHJlbHbIX ancrpysaeu-
TOB; 

2) YA3JleHHe OKaJIHHbI CnOBepXHocTH rpyfi; 
3) OlJHCTKa nepoopauaounsix oTBepcTHH; 
4) BCTpHXHBaHHe YET; 
5) BhloHBaHHe rH/l,pOMOHHTOpHhIX nacanox H3 nonora AnH YMeHbllleHHH 

rHgpocOrrpOTHBJleHHH rrpH uapicynanaa; 
6) BbloHBaHHe 6ypHJlhHbIX KonOHH H3 )l(en06HhlX asrpaforox B rnep

IlblX noponax. 

OTBHH'IHBAHHE C HAPY>KHbIM BCfPHXHBAHHEM 

Illnypoasre ropnensr MO)l(HO cnycxars B aarpyfiaoe npocrpaacrso HOT
BHH'IHB3Th Tpy6bl, BcTpHXHBaH HX caapyxa. KorA3 Tpy6bl 3a6HThl H HeB03
MO)l(HO HnH ueuenecootipaano HX OlJHIUaTh, 'lTOOhl rrporrYCTHTb umypoayro 
ropneny snyrps KOJlOHHbl, KMeeT CMblcn cnycrars ropneny B aarpytiaoe 
rrpoCTpaHCTBO. 06hl'lHO sry pafory Ha'IHHaIOT C roro, 'ITO cnycicaior wHYPO
ayto ropneay B TPYOhl AO 3a6HToro M6CTa, OTBHHlJHBalOT H rrOIlHHMalOT uesa
6HTble rpytisr. 3aTeM AnH coe)J.HHeHHH C OCTaBlllHMHCH B CKBa)I(HHe Tpy6aMH 
cnycxaior nepesonaax C OOKOBhlM OTBepCTHeM (pHC. 6). COe/l,HHHB ero C 
"rOJlOBOH" npaxaasenasrx rpyfi, cnycxator BHYTpb nOBHnhHoH KonOHHbI 
WHypOBYIO ropneny, KOTOpaH /l,OH/l,H 110 nepeBollHHKa, asrcxansasisaer '1e
pea 60KoBoe OTBepCTHe B aarpyfiaoe npocrpancrso. qTOOhl ofiecnemrn, 
cnycx ropnensr no aarpyenosry npocrpaacrsy Cero OrpaHH'IeHHhlMH 3a30pa
MH, re0cPH3HlJeCKHe cnY)l(obl BKnlOlJalOT B KOMnoHoBKy ropnensr COeAllHH
rensnyio ronoaxy MaJIOrO /l,HaMerpa H rHoKHe cnrnouienaue rpyssr. OTBHH
lJHB3HHe npoBO)J.HT TaK )l(e, KaK H npa BCTpHXHBaHHH H3HYTPH, r.e. cnerxa Ha· 

THHYB H 3aKpyTHB xononny BJleBO. B uexoropux paaonax nepenomouc C 00
KOBhlM oraepcraev uassrsaior HaKJlOHHblMnepeeonsaxov. 

XHM~ECKOEPE3AHHE 

3TOT CaMhIH HOBblH MeTOIl pe33HHH Tpy6 B CKB3)I(HHe. Bnepssre ero CTa
J1H rrpHMeHHTb B 50-x ronax. Meron 6hIn 3arraTeHTOBaH H B resesae psna J1eT 
ero acnonsaoaauae 6hInO HCKnlO'lHTenbHhlM npaaosr O/l,HOH KOMrraHHH. B 
HaCTOHIUee BpeMH sra onepauas BhIllonHHeTCH OOJlblllHHCTBOM KOMIlaHHH, 
oCYIUecTBnHlOlll,HX 3JleKTpoMeTpHtIeCKHe pa50Thl B CKBa)I(HHax. Pe3aHHe HH
crpysaenrosr, cnycxaesrsoa ua tcaferte, rpefiyer MeHbwe BpeMeHH H nOJTOMY 

'~>06XOAHTCH neureane. Bonsuroe npeavyutecrao XHMH'IeCKOrO pe3aHHH - pOB
HblH Cpe3 6e3 B3/lYTHH paapeaaesaoa rpytist, 6e3 sayceanes H rpara (pHC. 7). 
He rpefiyercs HHKaKoH 06pa50TKH MeCTa cpesa, MO)l(HO cpa3Y crrycKaTb TPy

6onoBKy HnH oBepwOT. 
XHMHlJeCKaH Topnella-Tpy60pe3Ka (pHC. 8) HMeeT rrpo/l,OnrOBaThlH KOp
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PHC. 8. XHMH'leCKaHPuc, 7. Tpy6a. nepepe3llHHaHPHC. 6. OepeBOAHHKC ropneAa-Tpy6ope3KllXHMH'lecKOH TPy6ope3KoH. 
60KOBblM OT8epCTHeM 

nyc C pacnOnO)l(eHHbIMH no xpyry CTpyHHblMH HacaAKaMH, npeAHa3Ha'leH
HblMH IJ,JIH Bbl6poca XHMH'IeCKHX peareHToB. B xopnyce pacnOnO:llCeHO yCT
pOHCTBO, 06ecne'IHBalOIUee Bbl6poc pa30rpeTblx xHMH'IeCKHX peareHTOB.Yc
TpOHCTBO cpa6aTblBaeT no camanv, nepeAaBaeMoMY csepxy no Ka6enlO. H 
BbITanKHBaeT peareHTbl (TpeX<pTOpHCTbIH 6pOM HnH npyrae <pTOpHAbI rano
reHOB) B KaMepy-peaKTop, rne oHH pa30rpeBalOTCH H nanee qepea HacaAKH K 

eHHH BHyTpeKHeH nOBepxHOCTH OTpe3aeMOH Tpy6bl. ,IlnH npeAynpe:lKA cnyrst

BaHHH Ka6enH Tpy60pe3Ka <PHKCHpyeTcH HenoABH)I(HO B Tpy6e HKOpHblM ys

nOM, cpa6aTbIBalOIUeM npa noasnuenaa AaBneHHH. 

lleHCTBHe XHMH'IeCKOH Tpy60pe3KH MO)lOlO paCCMaTpHBaTb KaK xpyro
nyio nep<Popa1J,H1O B OAHOH nnOCKOCTH. TIPH B3aHMOAeHCTBHH peareHTOB C 
MeTannOM Tpy6bl 06pa3ylOTcH conn, xoropue He BpeAHT HaxOAHIUeHCH pa
AOM 06caAHOH KonOHHe, OHH He TOKCH'IHbl H 6blCTpO pacXOAHTCH no BceMY 

06'beMy :lKHAKOCTH, HaXOAHIUeHCH B CKBa:lKHItll. 
XHMH'IeCKHe Tpy60pe3KH 3<p<peKTHBHO pa60TalOT ronsxo npa sarnyfine-

HHH nOA ypoBeHb )l(HAKOCTH He MeHee, '1eMna 30 M. )f{HAKOCTb AOn)KHa 6blTb 
'lHCTOH H He cOAep:llCan HanonHHTeneH AflH 60Pb6bl C nornOIUeHHHMH. MMe
eTCH OnbIT ycneumoro npHMeHeHHH XHMH'IeCKOH Tpy60pe3KH npa rHApOCTa
TH'leCKOM AaBneHHH 127,5 MTIa H TeMnepaType +232 0 C. B HaCTOHIUee ape
MH cyIUecTBylOT Tpy60pe3KH npaKTH'IeCKH IJ,JIH acex pa3MepoB 6ypHnbHblx 
H HacocHo-KoMnpeccopHblX rpyfi, a TaK)I(e IJ,JIH 60nblllHHcrna H3 HaH60nee 
pacnpocTpaHeHHblx pa3MepoB 06caAHblx rpyfi. 3TOT cnocof 60nee 6e30na
cen IJ,JIH 6ypOBOH 6pHraAbl, TaK KaK HeT He06xo)J)t:MOCTH 3aKpY'lHBaTb KO

nOHHy rpye, KaK 3TO AenaeTcH npH OTBHH'lHBaHHH. 

KYMYfiHTHBHOEPE3AHHE 

KYMYnHTHBHaH ropnena-rpyfopeasca cnycxaerca B 
CKBa:lKHHy aa xafene H HMeeT 33pHA H3 nnacrasecxoro BB 
B <popMe BHAoH3MeHeHHoro napaoonoana, nOAoopaeMoro 
B COOTBeTCTBHH C THROM H paasreposs orpesaesmx rpyti, 
TIPH KYMYnHTHBHOM pe3aHHH rpyfa B MeCTe paspesa pas
AYBaeTCH H HaAO ylJ,aJIHTb pa3)J;yTbIH ysacrox, 'lT06bl OH He 
MelllaJI npa COeAHHeHHH OBeplllOTOM unH Tpy60noBKoH. 
06bl'IH0 AJIH sroro He rpefiyerca nononmrrensaoro crryc
xo-nornesea. Konb~eBOH <ppe3ep C HallpaBnHIOIUeH BOpoH
KOH (ana 003 BOpoHKH) cnycxaior BMeCTe C OBepIllOTOM, 
cpesaror pa3)J;YTbIH ytJaCTOK Tpy6bl H 3aXBaTbIBalOT ee 
OBepIIDTOM. 

KYMYnHTHBHble Tpy60pe3KH tJaCTO npHMeHHIOT npa 
nHKBH~ CKBa)I(HH, a TaK:lICe xorna HH3KHH ypoaeas 
:lKHAKOCTH B CKBa)I(HHe, BblCOKaH nnOTHOCTb ee HnH 3KO
HOMH'IeCKHe <PaKTOpbl nenaior aeuenecootipaaasnc npa
MeHeHHe XHMH'IeCKOH Tpy60pe3KH. Cnenyer O)J;HaKO. 
HMeTb B BHpy, 'ITO CYIUeCTByeT BepoHTHOCTb noapexne
HHH 06caWIOH xononnsr, ecna OHa conpaxacaercs C 06
pe3aeMOH Tpy60H B TO'lKe paspesa. 

BbmYCKalOTCH KYMYnHTHBHble Tpy60pe3KH npaxra
'1eCKH AJIH llcex paaxepoa HKT, 6ypunbHbIX H 06caA
HblX rpyfi. TaKOH :lICe npHH1J,Hn AeHCTBHH H y cneuaans
HblX Tpy60pe30K AJIH YET. 

MEXAHH~ECKOEPE3AHHE 
r~ 

?
7

OTcoeAHHHTb xonoany rpyf MO:lKHO TaK:lICe CnOMOIUblO 
MexaHH'IeCKOH BHyTpeHHeH Tpy60pe3KH, cnycxaevoa aa 
rpytiax MeHblllero AHaMeTpa HnH na HaCOCHbIX urraarax, 
K 3TOMY MeTopy npnferaior, ecna no KaKHM-TO npH'lHHaM ~*
HeB03MO:lKH0 unH aenenecootipaaao npHMeHHTb rpyfopea

xy, cnycxaesayio na xafene, C TO'IKH 3peHHH 3KOHOMHKH -"¥.
 

~
3TOT MeTOA HaHMeHee :lICenaTeneH, UK KaK CBH33H C 6onb
IIIHMH 3aTpaTaMH BpeMeHH. 

BHyTpeHHHH rpyfopesxa (pHC. 9) HMeeT nonbIH lI,HnHH * 
APH'leCKHH icopnyc co CKOnb3HmHM no HeMY HKOPHblM YC
TPOHCTBOM B BHAe paapesnoa raHKH C HaCe'IKOH aa aapyzc
HOH nosepxaocra. 3TO n03BonHeT <pHKcHpoBaTb Tpy60
pesxy na nlO60H 3a)J;3HHOH rnytiaae. Hanaxae <pPHK1J,HOH-

Pac. 9. MeXllHII'IecKaJI BHyrpeHHIIJI TPy6ope3Ka 
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HbIX Y3JIOB HJIH npY)I(HHHbIX iPOHapeH otecnesaaaer He06xo~MOe TOpMO)/(e
HHe npa eenpamexaa. TIOCJle 3aHKOpHBaHHH Tpy60pe3KH C03):\llIOT He60JlblUylO 
C)l(HMalOl.lO'lO oceayio narpysxy. TIpH 3TOM peausr H3 TpaHCllOpTHOrO nono
X<eHHH BbIXO)J,llT B patiosee, T.e. BblABHralOrCJl aa ra6apHTbl xopnyca H ape
3alOTCJl B npaxaaserrayro rpytiy, TIPH ):\llJIbHeHllieM BpamelDlH Tpy60pe3KH 
npOHCXOgBT OTpe3aHHe rpynsr. 

.IlnH npenynpesoreaaa CJlYlJaHHOrO nepesona HO)/(eH B pa601Jee 
nOJlO)/(eHHe H HX nOJlOMKH npn ynapax npenycraorpensr aMOpTH3HpYIOll\He 
npysorasr B MeXaHH3Me nonaxa pe3UOB. H~ Tpy60pe3KOH cnenyer yCTaHaB
JlHBaTb MeXaHHlJeCKHH HC, 'lT06bI H36eJKaTb lJpe3MepHbIX oceasrx uarpysox, 
narrpaaneamax BHH3, KOTOpbIe MoryT npHBeCTH K nOJlOMKe pe3UOB HJlH spes
MepHoMy 3amy6J1eHHIO HX B reno OTpe3aeMOH rpytisr. Ilna CO~aHHJl crporo 
3a~aHHOH ocesoa aarpysxa MO)/(HO HcnOJlb30BaTb rpyssr, orperynapoaas HC 
na HeHTpaJlbHOe nOJlO)/(eHHe. 

3AXBAThIBAIOII{HE HHCTPYMEHTbI 

OBEPIIIOTbI 

Oaepurorsr - OCHOBHOH aaxnarsraarouuoi cnapysot HHcTpyMeHT H B03
MO)/(HO CaMhIH pacnpocrpaneaasni H3 scex nOBHJlbHbIX HHcTpyMeHTOB. Iloc
KOJlbKY npHHUHn 3aKJlHHHBaHHH uensnoro HJlH COCTaBHOrO aaxaara B KOHH
lJeCKOH nonocra, HMelOmeH CllHpaJlbHYIO (BHHTOBylO) nporosxy, HCnOJlb
ayerca nosra BO scex cnysaax, ro HMeHHO TaKaH KOHcrpyKUHJl H 6y~er ona
cana. 

Bonsurancrao oaepruoros cocroar H3 xopnyca C KOHHlJeCKOH nOJlOCTblO, 
sepxaero nepesomunca, sanpaanmoiuea BOpOHKH, uensnoro aaxsara HJlH 
KOMnneKTa KrIHHbeB, xonsua-orpauaunrena, ynnonenomero Y3J1a H cronop
noro ycrpoacrsa. Moxer 6bIrb erne HeCKOJlbKO ~OnOJlHHTeJlbHbIX npacno
C06J1eHHH. BHyrpeHHHH nonocrs oaepmora nsrnonnena B BH~e xonyca CBHH
rOBoH nporO'IKOH. B 3TY nOJlOCTb nosaeruaerca aaxsar, aapyaoraa rrosepx
uocrs xoroporo HMeer raxyio )/(e KOuyCHOCTb, KaK y nonocra onepurora. 
3axBar MO)/(er 6bITb ueJlbHbIM B BH~e CIIHpaJIH HJlH pa31>eMHbIM B BH~e KOMII
nexra KJlHHbeB. 

Ha HapY)/(HOH KOHHlJeCKOH IIOBepXHOCTH 3aXBaTa nenaerca BHHrOBaH 
nporosxa C TaKHM)/(e urarosr, KaK y IIpOTOlJKH na IIOBepXHOcrH IIOJlOCHf. Ha 
BHyrpeHH1010 noaepxnocrs 3aXBaTa HaHOCHTCH aacesxa B BH~e IIapaJIJleJlbHbIX 
HJlH nepexpeuranaiouurxca KaHaBOK. Pa31>eMHbIH aaxsar, KOTOpbIH 'lame aa
asrsaror nnallIelJHbIM aaxaaross (pHC. 10, a), npHMeHHerCH 06bIlJHO B OBepIlIO
Tax nefionsmoro ~HaMerpa, a ueJlbHblM CnHpaJIbHbIM 3aXBarOM (pHC. 10, 6) 
060pY~YlOrCH oaepuiorsr fionsuroro MaMeTpa. THII 3aXBaTa, KOTOpblM KOM
nnexryerca osepuror, OlIpe~eJlHIOT He cneuaanacrsr no aBapHHHbIMpa60TaM, 
a 3aBO~-H3rorOBHreJlb, HCXO~lI H3 oc06eHHOCTeH TeXHOJlOrHH IIpOH3BO~CTBa. 

TI03rOMY aaxaaars osepuror C 3aXBaTOM He3aBO~CKOH KOMlUIeKraUHH IIpaK
THlJeCKH HeB03MO)/(HO. 
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Plte. 10. OSepWOT: 

a - c nn8WeQHbiM 38XB8TOM; 6 - co cnHp8JlbHbIM 38XB8TOM; 1 - BepXHHH nepeaon

HUK; 2 - Kopnyc; 3 - nn8WeqHblH 38XB8T; 4 - orpamenrrensaoe KOnbIl,O; 5 - aanpaa

nJnow8JI BOpOHK8; 6 - n8Kep; 7 - cnHp8JlbHblH 38XB8T 

CIIHPaJIbHblH 3aXBaT HHor~a npoH3Bo~T BlIelJaTJleHHe CJla60H H ~a)/(e 
xpyrncoa nerana, n03ToMY MHorHe COMHeBalOTCH B ero npOlJHOCTH. Ha IIpaK
raxe CIIHPaJIbHblH saxsar 06eClIe'IHBaeT nposnoe coennxenae, TaK KaK OH 
06J1an,aeT rH6KOCTblO H 60Jlee paBHOMepHO pacnpenenaer narpysxy IIO KO
HyCHOH IIOBepXHOCTH xopnyca. nOJlbllIHHCTBO neynau npa pafiore C OBepIlIO
TaMH IIpOHCXOn,HT H3-3a neperpysox, B peaynsrare lJerO KOplIyC oaepuiora 
paanysaerea HJlH nonaerca. B 3TOM CMblCJle OlJeHb HHTepeCHO cpasaars He
CYIUHe cIIoc06HOCTH 195, 9-MM osepuroros C pa3HbIMH 3aXBaTaMH. nOIlYCTH
MaH ocesaa aarpysxa na osepiuor C IIJlallIelJHbIM 3aXBaTOM COCTaBJlHeT 
2130 KH, a co CIIHpaJIbHblM - 2413 KH. 

Xapaxrep nepesseuiemsa 3aXBaTa B KOuyCHOH nOJlOCTH onpenenserca UH
JIlI.Hn,pHlJeCKHM KOJlbUOM-orpaHH'lHTeJleM C XBOCTOBHKOM HJlH IlIII0HKOH, KO

27 
26 



BHYTPEHHHETPY60nOBKH 

B npoTHBOnOnO)l(HOCTb OBepmOT3M BHYTpeHHHe Tpy60JIOBKH npeAH33

H3'1eHbJ JJ)IH 33XB3T3 rpyo He CH3PY)I(H, 3 H3HyTpH. OObl'lHO HX npHMeHHIOT, 
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AHTbCH, 'ITO rH)J;paBJIH'IeCKHH: HC, KOTOpbIH: TO)l(e 

'13CTO BKJIIO'I3IOT B JIOBHnbHyro KOJIOHHy, H3XO

AHTCH B 33KpbITOM nOJIO)l(eHHH, HH3'1e MO>KHO 

nOBpeAHTb ynnOTHeHUH sroro HC3. 

TIoClIe COHB3HUH BHH3 OBepWOT rrposopa

'lHB3IOT anpaso C HeOOJIbIUHM H3TH)I(eHHeM, npe

BbIIU310UlHM aec JIOBHnbHOH: KOJIOHHbI. T3KHM 

00pa30M 33XB3T BbmOAHTCH H3 aauennenaa C 

TPYOOH: H MO>KHO npacrynars K no~eMy oaep

mOT3. EClIH sepea OBeplUOT nponymen 3H3'IH

TeJIbHbIH: OTpe30K TPYObl, TO npa nO,lJ,l>eMe MO

>KeT B03HHKHYTb HeOOXO)J;HMOCTb HeCKOJIbKO 

paa nOBTopHTb npoUe)J;ypy COH88HHH H OCBO

OO>K1IeHHH OBeplUOT3. 

Ilpn H3mynblB3HHH OBepmOTOM "rOJIOBbl" npHXB3'1eHHOH xonoaau pe
KOMeHAyeTc'H npOBOp3QHB3Tb JIOBHJIbHYIO KOJIOHHY snpaao npa HeOOJIbIUHX 

OOOpOT3X. TIPH 3TOM MO)l(HO BKlIlO'lHTb H3COC, '1TOObl npOMbITb CKB3)I(HHY 

B 30He "rononu" H 33!l>HKCHPOB3Tb MOMeHT BXOJl(,[\eHHH ee B OBepmOT no 

nO)J;1>eMY )J;3BJIeHHH H3 BbIKH)J;e H3COC3, nOCJIe xero H3COC cnenyer OCT3HO

BHTb, T3K K3K BCTpe'lHbIH nOTOK >KH)J;KOCTH MO)l(eT 33TPYAHHTb BXO)l()J;eHHe 

"rOJIOBbl" B OBepmOT. HeJIb3H pe3KO C3>K3Tb OBepmOT H3 "rOJIOBY" TPyObJ. 

P300TY HCOM H3Jl.O H3'1HH3Tb C JIerKHX y)J;3pOB, nocrenemro YBeJIH'lHB3H 

HX cuny, 'lTOObl ofecnemrn, OOJIee H3)J;e)l(HblH: KOHT3KT 33XB3T3 C TpyOOH:. 

EcnH CP33Y H3'13Tb C pe3KHX CHnbHblX y)J;3pOB, TO MO)l(HO COpB3Tb 33XB3T H 

33TynHTb ero H3ce'lKY· npH)J;eTCH nO)J;HHM3Tb OBepmOT JJ)lH 33MeHbl 33XB3T3. 

IOIUHM Y3noM nHoo naxepoxs, HnH MoryT OblTb npencraanenu ynopHblMH 33

nne'IHK3MH B sepxnea '13CTH 33XB3T3. 

OBepmOT, OCH3~eHHbIH nn3me'lHblM 33XB3TOM H KonbueBblM !l>pe3epoM

Orp3HH'lHTeJIeM (pHC. 10, a), cnenyer npHMeHHTb JJ)lH H3Bne'leHHH OypHJlb

HblX rpyfi, ecna OHH BnHCblB310TCH no r303pHT3M B 33XB3T. Q3CTO ronosa H3

BneK3eMoH TPYObJ HMeeT 33yceHUbI, 333YOPHHbJ H npyrae nepoaaocra, B 
nOM cnysae ronosy OOP303TblB31OT KonbueBbJM !l>pe3epOM AO p33MepOB, 

n03BonHIOIUHx p33MeCTHTb ee BHyTpH 33XB3T3. Ecna rpyfia 3H3'IHTenbHO nOB

pe>KAeH3 npa OTpbIBe HnH npyross nOAooHOM cnocose OTcoeAOHeHHH BepXHeH 

'13CTH xonosasr, TO uenecoofipaaao YCT3HOBHTb nOA xopnycora onepurora 

yJJ)IHHHTenb C !l>pe3epoM HnH !l>pe3ep C H3np3BJIHIOmeH BOpOHKOH H ofipafio

T3Tb TpyOY AO roro MeCT3, rne yxe HH'lTO He Mem3eT HOPM3JIbHOMY p33Me

meHHIO 33XB3T3. 3TH yJJ)lHHHTenH H BOpOHKH 3pMHpylOTCH H3HyrpH K3pOH

AOM Bonb!l>p3M3 H cnOCOOHbJ cpesars 3H3'IHTeJIbHYIO M3cey MeTann3, 'ITOObI 

OOP300T3Tb TpyOY AO HY)l(HblX r303pHTOB. 

OBepmOT nerxo nO,!JJJ,3eTCH MOAO!l>HK3UUH Hero HeTpYAHO npacnoco

OHTb nO'lTH JJ)lH scex BHAOB nosansuux p360T. Ecna H3Jl. OBepmoTOM YCT3HO

BHTb B K311eCTBe yJJ)IHHHTenH TpyOY yaenaueaaoro AH3MeTp3, K3KHe OObl'l 

HO Hcnonb3YlOTCH npH OOypHB3HHH, TO MO>KHO 33XB3THTb My!l>TY HnH coena

HHTenbHblH KOHeu HaMHoro HH)I(e "ronoasr" H3BneK3eMblX rpyfi, T3KoH npH

eM Q3CTO peKOMeHJ(yIOT, KorA3 "r01l0B3" npeACT3BneH3 MY!l>TOH HJUI coena

HHTeJIbHblM KOHUOM C OOnbIllHMH nOBpe>KAeHHHMH, BClIeACTBHe xero HaAe)l(

HO 33XB3THTb HX HeJIb3H. 

KOPOTK033XB3THbJe osepuroru (pHC. 11) BbIIIYCK310TCH B Orp3HH'IeH

HOM 3CcopTHMeHTe H npeAH33H3'1eHbl AJIH cnysaea, KorA3 y'l3CTOK TPYObl, 

npHrOAHblH MH 33XBi1T3, cnHmKOM KOpOTKHH, '1TOObJ nOHM3Tb ero OObJ'IHbIM 

OBepmOTOM. Y KOPOTK033XB3THbIX OBepmOTOB H3Ce'IK3 H3 33XB3Te H3'1HH3

eTCH OObJ'IHO H3 p3CCTOHHHH 25 MM OT HH)I(HerO ropua xopnyca. 
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TOp3H BXOAHT B aauenneaae C 33XB3TOM H npenarcrsyer ero npoaopory, n03

BonHH nepesseurarsca ronsxo anons npononsaoa OCH. TIPH ABH)I(eHHH BHH3 

no KOHyCHOH nOBepXUOCTH nonOCTH 33XB3T YMeHbW3eTCH B AH3MeTpe H C)I(H

M3eT H3XOAHmYlOCH BHyTpH Hero rpyfiy see cansaee no Mepe yBenH'IeHRH H3

TH)I(eHHH nOBHnbHOH KOnOHHbI. KOHCTPYKuueH MO)l(eT OblTb npeAYCMOTpeHO 

HanH'me CanbHHKOBOro Y3n3 HnH naxepa JJ)lH YWlOTHeHHH npOCTp3HCTB3 

Me>KAY TPYOOH H xopnycoss OBepmOT3, 'ITO n03BonHeT BeCTH npossuaxy 'Ie

pe3 npHXB3'1eHHylO xonoany. 3TO OObl'lHO nojaoraer nHKBHAHpOB3Tb npUXB3T. 

Ecna nOJJ)Ie>K3IUYIO H3Bne'leHHIO xonoany nnaaapyerca nOBHTb 33 My!l>

Ty HnH 33 coenmrarensnsnt KOHeu oypHnbHoH rpyfisr, TO oco60e BHHM3HHe 

cnenyer YAenHTb cronopasrra YCTpoHcTBaM, oOecne'IHB3lOIUHM paasiemeaae 

My!l>TbI HJIH coenaaarensnoro KOHU3 nporas TOH '13CTH 33XB3T3, KOTOp3H 

HMeeT H3ce'lKY. Ecna 33XB3T OK3)1(eTCH HH)I(e, onepuror oYAeT Bp3m3TbCH 

CBOOOAHO Hero HeB03MO)l(HO OYAeT OTCOeAHHHTb. qTOObl OCT3HOBHTb osep

mOT B Hy)l(HOM MeCTe, npHMeHHIOT p33JIHQHble cronopnsre yCTpOHCTB3. HHor

A3 OHH BbIIIOJIHeHbl B BHAe TonCTOCTeHHblX xoneu, YCT3H3BnHB3eMblx B no

nOCTH xopnyca H3A 33XB3TOM, HnH OHH MoryT OblTb coavemeua C ynnoraa

PHc. 11. YKopO'leHHhIH HnH KOpOTJ(033XBaTHhIH oaep
WOT: 

I - BepXlIHH nepeBOAHHK; 2 - Kopnyc; 3 - orpamr

'lHTeJIbHOe KOJIbllO; 4 - nrrarne'lH"IH 3aXBaT
 

TIPH nOnbITK3X H3BJIe'lb npHXB3'1eHHbJe TPy

ObI 33XB3T OBeplUOT3 33KJIHHHB3eTCH MelKA}' 

TPyOOH H xopnyccsr OBepmOT3. Ilosrosiy sroObI 

OTcoeAOHUTb OBeplUOT OT npUXB3'1eHHOH rpytisr, 
HeooxoAOMO npeOAOJIeTb CHJIbl TpeHHH H3 KOH

T3KTe KOHH'IeCKUX noaepxnocreir 33XB3T3 H 

xopnyca. Q3me scero 3TO AOCTHraeTCH COHB3

HHeM xoprryca BHH3 p3CnOJIO)l(eHHOH H3A HUM 

KOJIOHHOH. )lnH aroro HCIIOJIb3YlOT T3K)I(e MeX3

HH'IeCKHH: HC, BKJIIO'I3eMbIH: B KOJIOHHy nenoc 2 
peACTBeHHO H3A OBepmOTOM. Ilepen H3QanOM 

COHB3HHH OBepllIOT3 BHH3 HeOOXOAHMO yoo J 



Pae. 12. OCBo6olKAlllOI1\llJICH BHYTJleH' 
a 6 HJlH TJly6onoBKa: 

a - B TpaHcnopTHoM nonOlKeHHH; 

6 - B pa60QeM 

Psc. 13. Ilaxep BHYTJleHHeK Tpy60
nOBKH 

"II
 
II
 

I 
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xorna HeB03MO)KHO HcrrOJlb30BaTb osepurorsr, TaK KaK OHH ycrynaior noc
Jle)J;HHM rro pHJJ:Y XapaKTepHCTHK. 

YMeHhllleHHaH nnomans Ce'le"HHH rrpOXO));HOrO KaHaJlaHaKJla)J;bIBaeT));orrOJl' 

aarensasre OrpaHH'IeHHH ua )J;HaMeTP crryCKaeMbIX HHCTpyMeHToB, TaKHX 

KaK npaxearoxepsr, TOprre));bl )J;J1H OTBHH'IHBaHHH HJlH oTpe3aHHH rpyd, Ilpa 
pa60Te BHyTpeHHeH Tpy60JlOBKOH r0p33));0 Tpy));Hee C03)J;3Tb yIIJlOTHeHHe 

Me)K));y ee KoprrycoM H H3BJleKaeMOH Tpy60 H, '1eM npa pafiore osepuroroea. 
O));HaKO BHyTpeHHHe Tpy60JlOBKH '1aCTO rrpHMeHHIOTCH ));JlH H3BJle'leHHH 

XBOCTOBHKOB, 060pBaBlllHXCH HJlH rrpHXBa'leHHbIX 06ca)J;HblX Tpy6, JlI06bIX 

npyrax rpyti, "rOJlOBa" KOTOpblX B o60pBaHHoM MeCTe YBeJlH'IHJlaCb B ));H

asterpe BCJle));CTBHe HCrrOJlb30BaHHH BB, YCTaJlOCTHOrO paspymenas HJlH 

npononsnsrx TpemH H. Bnaronapa He60JlbllloMy )J;HaMeTpy npoxonaoro xaaa
na BHYTpeHHHe Tpy60JlOBKH HMelOT rroBblllleHHYIO npOlJHOCTb. JlnH cpaBHeHHJI 

oztna H3 <pHpM nsmycicaer )J;J1H JlOBJlH 139,7'MM 06ca)J;Hblx rpyf BHYTpeHHHe 

Tpy60JlOBKH rpy30rrO));beMHOCTbIO 279 T, cnycxaestsre aa 114,3-MM 6YPHJ1b

HblX Tpy6ax. Osepmorsr, rrpe));Ha3Ha'leHHble )J;J1H Tex )Ke nenea, HMelOT rpyso-

nO));bCMHOCTb 258 T. M Ta H npyras rpyaonorrsesrnocrs y));OBJleTBopHeT rpe

60BaHHHM JlOBHJlbHblX pa6OT, TaK KaK aarpysxa, coorsercrnyromaa npeneny 
rexysecra IP.,3·MM Tpy6 TOJlIUHHOH CTeHKH 8,56 MM, COCTaBJlHeT 2646 KH 

)J;J1H rpyrmsr rrpO'lHOCTH S, a MH rpynnu npO'lHOCTH "E" - 1468 KH. 

EOJlblllHHCTBO BHyTpeHHHx Tpy60JloBOK (pHC. 12) pa60TalOT rro TOMy 

)Ke npamumy, 'ITO H onacaaasre asnne osepuiorsr. no KOHH'IecKoMy xopny
cy TPYPOJlOBKH TeJleCKOrrH'IeCKH nepesaemaercs 3aXBaT, BHYTpeHHHH rrOJlOCTb 

xoroporo HMeeT O)J;HHaKoBylO KOHyCHOCTb C xopnycosr. Ha rrOBepXHOCTH 

xopnyca H rrOJlOCTH HMelOTCH BHHTOBble rrpOTO'IKH C O)J;HHaKOBbIM uraroea. 
Hapy)KHaH rrOBepXHOCTb 3aXBaTa npennaaaasena )J;JIH ,3auerrJleHHH C BHyTpeH

HeH nOBepXHOCTblO Tpy6bl H rr03TOMY HMeeT nacesxy. 
qT06bl OCB060)J;HTb Tpy60JlOBKy, ee Ha)];O nposepayrs anpaao. ECJlH H3

aa CHJlbHOrO 3aKJlHHHBaHHH 3aXBaTa 3TO He ynaerca cnenars, TO MO)KHO npa
6erHYTb K c6HBaHHIO xopnyca BHH3, )J;JIH sero 06bllJHO nan Tpy60JlOBKOH no

MemalOT MeXaHH'IeCKHH HC. Eute paa cnenyer HarrOMHHTb, '1T06bl He nospe
)J;HTb YIIJlOTHeHHH rHJJ:paBJIHlJCCKOrO aca, nepen nasanosa c6HBaHHH Tpy60JIOB

KH Ha));O y6e));HTbCH, 'ITO rH));paBJIH'IeCKHH HC HaXO));HTCH B 3aKpbITOM.nOJIO)Ke

HHH. 

BHyTpeHHHH Tpy60JIOBKa HMeeT IIIHpoKHH )J;Harra30H rrpHMeHeHHH. Ee 

MO)KHO BKJIIO'IaTb B JIOBHJlbHYIO K0J10HHY nan BHyTpeHHeH Tpy60pe3KoH HJ1H 

B KOM6HHaUHH C ));pyrHMH HHcTpyMeHTaMH, aa C'IeT sero MO)KHO CJKOHOMHTb 

BpeMH na crrycico-nozrseea. C nOH )Ke uensto MO)!(HO paasreurars non Tpy60' 

JIOBKOH <ppe3epbl, '1T06bl 06pa60TaTb BepXHHH TOpeU H3BJIeKaeMblX rpyfi 
H ofecnexars 6ecrrperrHTCTBeHHblH BXO)); Tpy60JlOBKH BO BHYTpeHHHH KaHaJI 

BepXHeH rpyosr. 
Ilna CP3));aHHH YIIJlOTHeHHH Me)K)J;y xopnycoja Tpy60JIOBKH H H3BJIeKa· 

eMOH Tpy60H, xopnyc YMHHHIOT H B HH)!(HeH ero '1aCTH xpenar MaH)KeTY pac
Tpy60M BHH3 (pHC. 13). qacTb MaH)KeTbl MO)KeT 6bITb aaxpsrra MeTaJlJIH'IeC

KHM KO~XOM, '!T06bl YMeHblllHTb BepoHTHoCTb ee rrOBpe)K)J;eHHH rrpH cnycxe 
H BXO));e BO BHYTpeHHHH KaHaJI rpyti, 

qaCTo nan Tpy60JIOBKOH YCTaHaBJIHBalOT OrpaHH'IHTeJlbHbIH rrepeBO)J;HHK 

YBeJlH'IeHHOro ));HaMeTpa. UeJIaeTCH 3TO )J;JIH roro, '1T06bl nacnonosom, sax
BaT aa onpenenemtcsi paCCTOHHHH OT sepxaero TOpUa rpyfisr. 06bl'lHO 3TO 

paCCTOHHHe Bbl6HpalOT B npenenax OT 300 ));0 600 MM, 'ITO COOTBeTcTByeT 

MeCTOnOJIO)KeHHIO Bblca)KeHHOH sacra 6YPHJ1bHOH rpyfisr. B npyrov MeCTe 

Tpy6a MO)KeT pasnyrsca npa CHJIbHOM HaTH)KeHHH H H3BJIe'lb Tpy60JlOBKY 

6y));eT Tpy)J;HO. ECJIH "rOJIOBa" KOJIOHHbl yBeJIH'IeHa B ));HaMeTpe HJIH HMeeT 

rpeutaasr, TO Me)K)J;y OrpaHH'IHTeJlbHbIM rrepeBO)J;HHKOM H Tpy60JIOBKOH no
MemalOT YMHHHTeJlb. 

MMelOTcH npyrae KOHCTpYKUHH BHYTpeHHHx Tpy60JIOBOK, HeCKOJIbKO 

OTJIH'IHble OT OJIHCaHHOH asnue, HO 60J1blllHHCTBO H3 HHX OCHOBaHO na npan
uane KOHH'IeCKOrO paCKJIHHHBalOmero MexaHH3Ma. Ilna nepesona 3aXBaTa 

H3 rpaucnoprnoro nOJIO)KeHHH B pafioxee, H naooopor, rrpHMeHHIOT 6aHoHeT

nsre 33MKH, mcopnsre ycrpoiicraa rana KOpOH'laTOH raHKH HJIH KyJIa'lKOBO

ro rana, 
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OTliHBAmtE »CAMH IIPHXBAqEHHhIX TPYli H HHCTPYMEHTOB 

HCbI - no HHcTpyMeHTbI )l,JHI HaHeceHHR CHnbHbIX ynapos no npaxnauea
HOH KonOHHe csepxy BHH3 HnH CHH3Y aaepx. HCbI H3BeCTHbI .a.aBHO, euie C 
'rex npexren, xorna OHH acnonsaoaanacs B xanarao-ynapnosr 6ypeHHH KaK 
AnR yrny6neHHR CKBa)f(HH, TaK H AnR nOBHnbHbIX pa60T. B HaCTORIl\ee ape
MR RCbI nonpasnenmor no ueneaossy Ha3HalJeHHIO aa noeansaue H oypHnb
HbIe. XOTR npH KOHCTpYHpOBaHHH Hcnonb3YlOTCR O.a.HH H re )l(e OCHOBHbIe 
npHHUHnbI, RCbI pasxoro Ha3Ha'leHHR CHnbHO OTnH'IaIOTCR no HcnonHeHHIO, 
'ITO 6y.a.eT fionee nonpooao paCCMOTpeHO HH)I(e. Kpojae roro, RCbI .a.enRTCR 
no npaauany .a.eHCTBHR - na ranpaanasecxae H MeXaHH'IeCKHe. 

B 60nbWHHCTBO nOBHnbHbIX KonOHH BKnlO'IalOT KaK ranpaanauecxae 4, 
TaK H MeXaHH'IeCKHe RCbI 5, a TaK)I(e onpeneneanoe '!Hcno YET 3)1,JlR C03.a.a
HHR y.a.apHoH MaCCbI (pHC. 14). B xononny MO)l(eT 6bITbBKnlO'IeH axcenepa
TOp 2, KOTOpbIH Ha3bIBalOT TaK)I(e HHTeHcH4>HKaTopoM H fiycrepov. I'anpas
nH'IeCKHH RC npennaaaauea )1,JlR HaHeceHHR ynapos CHH3Y snepx, a MexaHH
'1eCKHH - csepxy BHH3. Axceneparop C03.a.aeT rtonomrarerrsnsnl aanac no
TeHUHanbHoH JHeprHH, nepexonaiueii B KHHeTH'IecKylO npH CpaOaTbIBaHHH 
rH.a.paBnH'IeCKOrO Rca, 'ITO npHBO)l.HT K yCKopeHHIO )l.BH)I(eHHR YET aaepx. 
Kposae roro, aa C'IeT aanaca csobonaoro xona OH raCHT ynapsr, npaKTH'IeC
KH npenynpexnas HX pacnpocrpaneaae ssnue YET. 

MEXAHH'IECKHR HC 

MeXaHH'IeCKHH RC - no TeneCKOnH'IeCKHH y.a.apHbIH HHcTpyMeHT '!HCTO 
MeXaHH'IeCKOrO .a.eHcTBHR (pHC. IS). MeXaHHlJeCKHe RCbI H3rOTOBnRIOT nH60 
ynpOIl\eHHOH KOHCTpyKUKH, xorna nanpaanmoutae nnOCKOCTH sana (BHYT
penaero JJIeMeHTa TeneCKOnH'IeCKOH napsr) 06Ha)l(alOTCR, ecna RC saxonar
CR B paCTRHyToM (OTKpbITOM) nOnml(llHHH, nH60 60nee CJlO)I(HOH C repsee
TH3aUKeH H cMa3KoH HanpaBnRIOIl\HX nap aana H icoxeyxa. 

Y.a.ap, nepenaaaesrsni npHXBalJeHHOH KonOHHe, HaHOCHTCR YTR)I(eneHHbI
MH TPYOaMH, nony'lHBWHMH pasroa aa ysacnce )l.BH)I(eHHR, paBHOM AnHHe 
xona Rca npa nepexone H3 pacxpsrroro nOnO)l(eHHR B 3aKpbITOe. Mexannsec
KHe RCbI YCTaHaBnHBalOT TaK)I(e H3)l. nOBHnbHbIMH HHcTpyMeHTaMH rana osep
WOTa HnH BHYTpeHHeH Tpy60noBKH nna HX oCB060)l()l.eHHJI c6HBaHHeM BHH3 
npa CWlbHOM 3aKnHHHBaHHH 3aXBaTa. Cneuaanacrsr no nOBHnbHbIM pa60TaM ,;, 
'1aCTO cnYCKalOT MeXaHH'IeCKHH RC B cOCTaBe KOMnOHOBKH, npenaasaasen
HOH Anft pa60TbI BHYTpeHHeH Tpy60pe3KoH. Bens noxa nOBHnbHaR KOJIOHHa 
6y.a.eT nepessemarsca B npenenax AnHHbI xona Rca, sa rpyfiopeaxy 6y.a.eT .a.eH
CTBOBaTb nOCTORHHaR ocesaa uarpysxa, paanaa secy KonOHHbI B mrrepaane 
OT Rca no Tpy60pe3KH. Hanpajaep, B HaKnOHHOH CKBa)f(HHe sa HO)f(H Tpy60
pe3KH 6y.a.eT .a.eHCTBOBaTh ronsxo uarpysxa OT seca KOMnOHOBKH HH)I(e Rca, 
'r.e. HCKnlO'IaeTCR neperpysxa HO)l(eH OT B03.a.eHCTBHJI aeca OCTanbHOH '1aCTH 
nOBHnbHOH KOnOHHbI. 
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PIIC. 14. THDIf'lH3JI cxessa JlOBHJIb
PRC. 15. MexaHlf'lecKHii IIC B 3aK

HOH KOJlOKHb' AJIJI pa6orb' RCaMH: 
pb'TOM nOJlOlKeHHH: 

1 - 6ypHnbHb,e rpY6b'; 2 - axce 1 - BepXHHH rtepeaonnax; 2 - YIJo
nepaTOp (HHreHCHlPHkarop); 3 

nOTHetlHJI; 3 - HakOBanI>HR; 4 
YET; 4 - TH,rwasnHlleCkHH RC; 

4»tI<CapYJO/1UIH BHHr; 5 - kOlKYX5 - MeXBHH1IeCI<HH RC; 6 - oaep
uror Rca; 6 - Ban Rca 

rHJlPABfiH'IECKHR HC 

-. 
OCHOBHOH ysen rH.a.paBnH'IeCKOrO RCa - Ban C nopumess, nepeMeIl\alO

Il\ItHClI BHyTpH rH.a.paBnH'IeCKOrO UHnHH.a.pa, BXO,l:lRIl\erO B COCTaB KO)l(}'xa 
sea. UHnHH.a.p HMeeT BHYTpeHHHH KaHannepevexaoro Ce'leHHH, 3anonHeHHbIH 

~~:~_ ..
)KltilKOCThIO (06bI'IHO MacnoM). Korna RC 3aKpbIT, TO nopurens HaxO)l.HTCH 
,;:1-1 ') 
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B fHDKlIeM nOITO)f(emm B Y3KOH '1aCrH lJ,I{ITHHApa, rue BcITeAcrBHe He60ITbillOrO 

!":()JI!,i~CBOro sasopa ABH)f(eHHe 110PlllHH 3arpYAHeHo. MaH)f(erbI 110plllHH 
HMt'f(H ocofiyro KoHcrpyKUHIO, n03BOITHlOIl\YIO MaCITy oxem, MeAITeHHO nepe
rCKHb I'D 1I0ITOcrl1 HaA nopWHeM B 110ITOcrb nOA nopumera, xorna BaJJ C 110P
llHIi:M JJ:BII)f(eTCH aaepx IIOA AeH:CTBl1eM HarH)I(eHHH ITOBHITbHOH KOITOHHbI. 
npOli~U1 nyn., I1Pl16ITH311TeITbHO paBHbIH: 110ITOBHHe AJlHHbI xona aca, nopureas 
OKJJbfBaeTCH B urapoxoti '1acm UIDlHHApa, COl1pOnmJIeHHe ABH)I(eHHIO pe3KO 
yMcHblllaerCH, 11 nopiueus, aafipas CKOpOCTb, ynapaer B BepXHHH: OrpaHH'IH
lCJlhHblll nucryn tcoxcyxa. Bapsapys HarH)I(eHHeM KOJIOHHbI, MO)l(HO H3Me
llHTb CIIJlY yriapa, 'ITO HBITHerCH rJIaBHbIM npeioayuiecrsov rnnpaanauecrcoro 

Rca ncre)], MeXaIIIl'leCKI1M. 
oOJIblUHHCTBO rI1ApaBITH'IeCKHX HCOB 3<p<peKTHBHO pafioraer I1pH rexme

par)'!'\; )10 175 De, HO MO)l(HO HCI10JIb30Barb Cl1elJ,l{anbHOe repMOCTOH:KOe Mac

;10. xoropoe BblAep)l(HBaeT 60ITee BbICOKHe reMnepaTypbI. 
C03A:.lllbl HOBbIe MOAeITH rHApaBITH'IeCKHX HCOB C nepenycKHblMH xnana

H:lI\-m, ooeCl1e'lHBaIOllI,l{MH yCKopeHHblH neperox )l(HAKOCrH H3 nOITOCTH nOA 
1l0pHlHeM B 1I0ITOCTb HaA nopumext npa nepeaapanxe aca. OAHaKO B pafiore 
lIaxOjUtTCH Mlioro HCOB crapsrx KOHCTpyKlJ,I{H, He HMeIOIl\HX aroro I1pHcnO
COOileilitlL B !IHX WI1AKOCrb nepereKaer '1epeJ aasopsr B ynnornenaax H KOITb
nax nopumn. ECJlH K HCy npHJIO)l(HTb 60ITbWYIO C)l(HMaIOIl\YlO oceayio narpya
Ky. )l(11!~KOCTb 6YAer neperexars nOA 60ITbIlillM AaBITeHHeM, paspyunrr yn
.wmeHIlH H BbIl3eAeT HC H3 crpoa. TIO:HOMY npn nepesapanxe aca CITeAyeT 
p:.lHpy)l(aTb KOJlOHHY 110CTeneHHo. )lJIH BblpaBHHBaHHH AaBITeHHH B CKBa)I(H
Hi: 11 B \!OJ]OCTI1 xca B COBpeMeHHbIX KOHCTpyKUHHX HcnOITb3yeTcH nITaBaIO

1L\1Il1 1l0pUJelib. 
rI1ilpaBJlI1'ICCKHH: HC - ovens J<p<peKrHBHbIH HHcTpyMeHT npH ITHKBHAa

nan npI1XBJTOB. 110reHlJ,I{aITbHaH 3Hepfl1H pacTHHyTOH: KOJIOHHbI rpyf HaA 

}j,.:nM npenpauiaerca B 3HeprHlO yriapa , KOTOpylO MO)I(HO MeHHTb, H3MeHlIlI 

llaTfI)KeHHCKOJlOHHbI. 

I1HTFIJCWJ>liKATOP nnu AKCEilEPATOP 

~1H rCHCHCpl1KaTOp HITH axceneparop, icoropsiii tatoxe Ha3bIBaIOT 6ycre

pOM -- BcnOMOrareITbHbIH: uacrpywear, BKITIO'IaeMbIH B nOBHITbHYlO KOITOH
By C HC3MI1. l Ipa ycranoaxe ero HaA YET IlOHBITHerCH B03MO)l(HOCTb yae

'Iwmrb CI1JJY ynapa 11 1130ITHpOBaTb OT ynapnux narpyao« ITOBHITbHYIO KO

.rouuy H iiypOBYIO vcrauosxy. 
fh.crpvvcnr, no-cyuiecray, HBJIHerCH rHApoaKKyMyITHTOpOM nopumeso

I" TIIII:J. na.uinnp icoroporo 3anOITHeH C)I(l1MaeMbIM pa60'IHM areHTOM, 061>1'" 

Ii') ''';'1i p,UhllhlM ra30M HITI1 CHlIHKOHOM. Korna B ITOBI1ITbHOH: KOITOHHe C03· 

.1..IlC I IllHlI »ceune, nopiuens axceneparopa C)l(HMaer B lJ,I{ITHHApe pa60'IHH: 
areui fl lI:IKanJIHBaer norenunarn.ayio JHeprHlO. A xorna cpabarsrsaer 
m:I\)JBJlflLJeCKHH HC. 3HeprHH axceneparopa yctcopaer ABH)I(eHHe suepx YET, 

VHe,llllHlBdR (,I1Jly ynapa aca , 
lLpyr:151 rPYllKrHH axceneparopa -- raureuae ynapnsix Harpy30K, KOTO

phlC llrplj[~aTeHbllo B:lHHlOr Ha cocrOHHHe rpy6 H pe3b6 JIOBHITbHOH KOITOHHbI. 

lro I10CrHraerClI aa ever AOcraTO'lHO 60ITblllOH: I1JIHHbI XOLla sana axceneparo
pa npa nepexone H3 pacxpsrroro COCTOHHHH B 3aKpbITOe, r.e. IJ,JIHHa XOAa 
rH/l,paBJUI'IeCKOrO aca KOMIleHcHpyeTcH AJlHHOH: XOAa axceneparopa. TIPH pa
fio re 6e3 axceneparopa B MOMeHT cpafiarsraanaa rHApaBJIH'IeCKOrO Rca 
KOJTOHHa, pacnonoxeunas HaA HHM, pe3KO nepexoznrr H3 pac
raayroro COCTORHHlI B C)I(aTOe, 'ITO npHBOAHr K PbIBKY npaKTI1'1eCKH 

BceH KOITOHHbI saepx. Bonsuiaa sacrs snepma aroro psrsxa nomouiaerca 
CHJIaMI1 rpeana B CKBa)I(HHe, OAHaKO ua 110BepXHOCTI1 6blBalOr 3aMerHbIe cor
pHceHHH sneaaropa, TaITeBOH CHCTeMbI 11 naxce BbIIliKH. 

IIpH pafiore C axceneparoposr 3T11X COTpHceHHH HeT. TaKHM 06pa30M, HC
KJ11OlJCHI1e pe3KHX C)I(HMalOIl\HX aarpysoic ua ITOBHJTbHYlO KOITOHHY - naxoioe 
npeuwyiuecrno axceneparopa. I1CI10JIb30BaHHe ero naer B03MO)l(HOCTb 
Yi\lI?HbWHTb Maccy YET B ITOBHJlbHOH KOJIOHHe, rax KaK aoapacracr CKO
pOCTb /l,BH)I(ellHlI YET npH HaHeceHHH ynapa. 113roToBHTeJIH BbIAaIOr pexo
MeHL\JIIHH no BeITH'lHHe MaCCbI YE T, cnycxaexrsrx C Ka)l()l,bIM THI10pa3MepoM 
aeon, Ilpa BKITIO'IeHHH B KOJlOHHY aicceneparopa O'leHb Ba)l(HO He npeaunnart, 
:)UI p('KOMeHAaUHH, TaK KaK cana ynapa HaCrOITbKO aoapacraer. uro MO)l(er 

npoH30i-iT11 06pbIB IlOA HCOM '1aCTH npHXBa'leHHOH: KOITOHHbl (HITH ITOBHlIbHO
ro l1T1crpYMeHTa) BMecro oCB060)l()l,eHHH ee ueITHKOM. 

KOflOHHA Ll:ml PAliOThI HCAMli 

Ha pHC. 18 rtpasenena cxer-ra KOITOHHbI AJlH pafiorsr acasra. 3JIeMeHrbI 
KOITOHHbI Heo6xoAHMO cnycicars B CKBa)l(HHY crporo B onpenenemroa IlOCITC
AOSaTeJIbHOCTH, TaK KaK Ka)l()l,bIH: H3I HI1X BbIl10ITHRer erreUI1<pH'IeCKHe <PYHK' 
lJ,I{l1. Oaepuro r HITH Tpy60ITOBKa npermaaaauenu AJllI coertanenns C OCraBITeH
HbIMH B CKBa)l(HHe Tpy6aMH. MeXaHH'IeCKHM lICOM HaHOCHT ynapsi cnepxy 
BHH3 }JJIH c6HBaHHH npHXSa'leHHbIX rpyf I1ITH 3aKJIHHeHHOro aaxsara ITOBHITb
noro uncrpyraenra. [HApaBITH'IeCKHM HCOM HaHOClIT ynapsr CHH3Y s aepx. 

YE T 06eCIlelJI1BalOr He06xo/UiMYlO YAapHYlO Maccy, a axceneparop yBeJIH'IH
sacr cxopocrs L1BH)I(eHHH YET If racar ynapnsre HarpY3KH, HaUpaBITeHHbIe 
BBCpX, yr-rensura» C)l(HMalOIl\He HanpH)I(eHHlI B rpytiax, 

OpH BbI60pe MaCCbI YET Y'IHrbIBaIOr paaxrepsr HCOB, rrry6HHY HX cnyc
tea, IiJI0THOcrb )l(HAKocrH B CKBa)l(HHe, npounocrnue xapaKTepHCrHKI1 3ITe. 
MeHTOB ITOBHJIbHOH: KOITOHHbI 11 KOITHlJeCTBO npHXBa'leHHbIX rpyfi. Haroro
IlHTeJlI1 HCOB H aKCeITepaTOB naror pexor-reunaunn no Macce YE T AJllI pa60TbI 
C IlHcrpYMeHraMIf. OAHaKo, eCITH TaKHX AaHHbIX Her, MO)l(HO BOcnOITb30Barb
CH cTIeAYlOIl\HM 3MIlHpH'IeCKHM npaBHITOM, xoropoe HaH60Jlee npHMeHHMO B 
06Ca)l(elIHbIX CKBa)I(HHax. YET /l,OIT)I(HbI 6bITb omroro /UiaMeTpa C HCOM, a 
::rJIHHa HX B MeTpax panna /UiaMeTpy B MHJlITHMerpax, nOMHO)l(eHHOMY ua 
KO)<prPHlli\eHT 0,36 . 

Hanpar-iep, C HCOM AHaMerpoM 120,6 MM C IlpHCOeAI1HHreJ1bHbIMH pess
6al\1I1 ~ 1,'2" cnenyer cnYCTI1rb 43 M YET Taro »ce Al1aMerpa, I M KOTOPbIX 

H\h',' 'uecy 73 x r. Pacvernaa Macca YET COCTaBHT 3.14 r, a <pHpMa-H3roTo

I1l1renb peKoMelIAyeT 2,49-3,34 r . .IL"1H Hca AHaMerpOM 158,8 MM C I1pHCO
CCIvlHHreITbHbIMH pe3b6aMH 4 1/2" IF H3rorOBHreITb peKoMeHAYeT Maccy 
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YElT B npenenax 5,25~7,12 T. YElT AHaMeTpoM 158,8 MM HMeeT Maccy 1 M 
131 xr, a nonyaennaa no JMnHpHlJeCKoMY npasany Macca COCTaBHl 0,131 x 
x 158,8.0,36=7,49 T, lJTO HeCKOJIbKO asnne peKoMeHAyeMblx rtpenenon. YKa

1 " 
sannoe JMnHpHlJeCKOe npaBHJIO HaH60JIee cnpaaennaso )l,TIiI: HCOB C 3 /2 

npHcoeAHHHTeJIbHbIMH pe3b6aMH. 
Korna HCbl cnycxaior C axceneparopasta, He CJIeAyeT BKJIlOlJaTb B xosmo-

HOBKy H36bITOlJHOe KOJIHlJeCTBO YElT, TaK KaK 3TO BeAeT K neperpY3Ke ax

certeparopa H cxopee noraeuraer pafiore, lJeM OKaJKeT KaKYIO-ilH60 nosrours. 

ECJIH OKaJKyTcH JIHWHHMH OAHa HnH ABe Tpy6bI, HJIH na)Ke caexa YET, TO 

MO)KHO nOMeCTHTb IfX HaA axceneparopox AJIH cTa6HilH3aUIDi KOJIOHHbl. Ta
KaH KOMnOHOBKa YMeHbwaeT cKOPOCTb ABHJKeHHH KOJIOHHbI asepx H cTa6H
JIH3HpyeT ee npa HanHlJHH xasepn H tJ;pyrHx YllIHpeHHH crnona CKBaJKHHbl B 

:HOM HHTepBane. 
Ilocne coeAHHeHHH C npHXBalJeHHbIMH Tpy6aMH C03nalOT HaTHJKeHHe 

nOBHnbHOH KOJIOHHe 60JIbIUe ee seca sa aanannyio BenH'lHHY H 3aTOpMaJKH
BalOT 6ypOBYlO JIe6eAKy B OJKHtJ;aHHH, xorna 1I0pllIeHb rHApaBnHlJeCKoro aca 

nOHneT no paCllIHpeHHOH lJaCTH uamnmpa H HCcpadoraer, HaHeCH ynap nsepx. 

CHIIY ynapa MOJKHO H3MeHHTb B npertenax TeXHHlJecKHX B03MO)l(HOCTeH rpyfi 

H HHCTpyMeHToB, cnyutenusrx B CKBaJKHHy. 06bIlJHO OT6lfBKy HCOM HalJH

HalOT co cpaBHHTeJIbHO JIerKHX YAapOB, nOCTeneHHo YBeJIHlJHBaH HX CHJIy no 

Mepe Heo6xOAHMOCTI.f. B03MO)KHOCTb MeHHTb cany ynapa - BaJKHOe npea

MYll.leCTBO rHApaBJIHlJeCKHX HCOB. 
Korna C npHXBalJeHHOH KOJIOHHOH coeAHHHIOTCH OBepIUOTOM HnH Tpy60

JIOBKOH, oT6HBKy HCOM nano HalJHHaTb 06H3aTeJIbHO CJIerKHX YAapOB H YCH

JIHBaTb HX nocrenenno. OpH 3TOM 3aXBaT JIOBHJIbHOrO IfHCTpYMeHTa 60JIee 

paBHOMepHO npaneraer K noBepXHOCTH npHXBa'leHHOH rpyfisr. a nOTOM Bpe
3aeTCH B nee CBoeH HaCe'IKOH. ECJIH naxars cpaay naaocars CHJIbHble YAapbl, 

TO MO)KHO conpars nOBepXHOCTb rpyfisr H sarynars HaCelJKY 3aXBaTa. 

Ilpa oT6HBKe asepx MeXaHHlJeCKHH HC paboraer npOCTO KaK y)JJlHHH
TeJIb HnH KaK TeJleCKOnHlJeCKHH Y3eJI. Korna HaMelJaeTCH oT6HBKa BHH3, 

rHtJ;paBJIH'!eCKHH HC HyJKHO saxpsrrs H nOJIb30BaTbCH MeXaHHlJeCKHM HCOM. 

3Ta Mepa He06xoAHMa, noroxsy 'ITO YAap csepxy BHH3 no pacxpsrroray rHtJ;
paBJIHIJeCKoMy HCy MOJKeT BbIBeCTH H3 CTpOH ero ynnornenaa, na H cana YAa

pa 6YAeT ocnafinena. 
RCbI nepennparor rrocne KaJKAOro cnycxa B cKBaJKHHy, Aa)Ke eCJIH He fibl-

JIO CAeJIaHO HH onnoro ynapa. OpH pa360pKe HX OCMaTpHBalOT H 3aMeHHIOT 

ynnorneaaa H Macno. 3aTeM HX HCnbITbIBalOT aa CTeHtJ;e )JJlH Oll,eHKH conpo-

TKBJleHHH paCTH)KeHHIO. 
Ilsa rMpaBJIH'leCKHX HC3 HHKor):J;a He cnycxaior BMeCTe, TaK KaK OHH 

06H3aTenbHO Cpa60TalOT B pasnoe BpeMH H OtJ;HH 1f3 HHX yztapar no ynnor

HeHMHMrtpyroro, 3 3TO BpetJ;HO MH ynnoTHeHHH H C!lli)l(3.eT carry yztapa. 
RCbI CJIeAyeT 3aMeHHTb npH nlO60M nozrser-re KOJIOHHbl H3 CKBaJKHHbl, 

eCJIH A3)Ke npHIJHH3 norrser-ta He HMeJIa naxaxoro OTHOllIeHHH K HCY· HeB03

MO)KHO npencxasars, CKOJIbKO eiue CMOJKeT npopa60TaTb HC, n03TOMY JIYIJ

IUe nOACTpaXOBaTbCH K 3aMeHHTb ero. 

J6 

He ,unH MAlIblX fIlY6HH 

B aexoropsrx cnysaax 6YPHnbHaH KOnOHHa OKa3bI
BaeTCH npHXBalJeHHOH na HeOOJIbIIlOH rJIy6HHe, nanpa

Mep, B JKeJI06HbIX BbIpaOOTKax HJIH B fiallIMaKe sanpaa
JIeHHH. qT06LI nHICBHAHpoBaTb TaKOH rrpaxaar, aeofixo

AHMO c6HBaTb Tpy6bl BHH3, nocxonsxy YAaPbI ssepx 
TOJIbKO yCHnHT npHXBaT. Ilpescne6ypOBHKH npHMeHHJIH 

TaK H3JbIBaeMYIO "y~PHYIO rpyfiy", COCT01lll.lYlO 1f3 

06bIIJHOH HnH crapoa 

cBo60AHo naneaanacs 

BeJJYIUeH rpyfisr, 
rpyfa oonbillero 

na KOTOpylO 
A1faMeTpa. K 

06eHM TpyfiaM xpenanacs <pnaHlI,bI B KalJeCTBe coyna

pHeMblx nnocxocreii, BHYTpeHHlO1O rpyfiy BBlfH'lHBaJIH 

B BepxHHH cOeAlfHHTenbHbm xoneu npHXBaIJeHHOH KO
noHHbl, nOTOM npHnOAHHMaJIH BCIIoMoraTenbHbIH: rre

6e):J;KOH aapyxayto rpyoy H 6pocanH BHH3. Ilpa COYtJ;a

peHHH <pJIaHll,eB npHXBaIJeHHOH KonOHHe nepe):J;3BaJIHCb 

AOBOJIbHO cansaue ynapu, 'ITO IJaCTO rr03BonIDlO nHK

BHAHpoBaTb npaxsar. 

B HaCTOHIUee BpeMH "ynapnaa rpyfia" nO'IT1f nOB

cesiecrao BbITeCHeHa HCOM )l,TIH MaJIblX rny6HH (pHC. 

16), C nOMOIUbIO xoroporo 

cansnste ynapst. Peryrmpya 
TOJKe MOJKHO HaHOCHTb 

ycanae cpa6aTbIBaHHH 
3 

<PpHKlI,HOHHorO cnycxoaoro MeXaHH3Ma, MOJKHO yae

JIH'lHBaTb HnH ysrensman. carry ynapa. 

He BbIfiHpalOT na IIoBepxHoCTH H "nacrpaaaaror" aa 

pacsemyio aenasauy HaTHJKeHHH IIOtJ;OOpOM peryna

POBOIJHOrO xonsua, ofecne-mnaxnuero COOTBeTCTBYIO

uiyto carry B3aHMo):J;eHCTBHH <PPHKIUfOHHOH BTyJIKH H 

<PpHKlI,HOHHOrO cep):J;eIJHHKa. OpH HaTHJKeHHH CHJ[bl rpe

HHH ytJ;epJKHBalOT ceptJ;e1JHHJ< BO BTyJIKe, no 3BOJIHH pac

THHyrb 'rpyfisr nOA RCOM. Korna BeJIIf'IHHa HaTH)KeHHH 8 
AOCTHraeT paClJeTHOIf, cepnesaax aupsmaerca H3 aryn

KH H HC npespatuaerca B TeneCKOIIHIJeCKHH yaen co 

CBo60)J;HblM XOAOM )l,TIHHOH 1,2 M. Tpy6bl nOA HCOM 

CJl<HMalOTcH yarrexaa BHH3 KO~X aca If HaHOCH ynap 

caepxy BHH3 IIO IIpHXBaIJeHHoMy MeCTY KOJIOHHbI. 
KaK If rrpn rnoosrx paforax HeaMH, caasana HaHOCHT

CH JIerKHe ynapsr, a ecrra OHe He AalOT 3<p<peKTa, HC 
"HaCTpaHBalOT" na oonee cansnsre ynapu, CHJIa na-

Puc. 16. MeX3HH'IeCKHH HC ~JlII ManblX rny5HH: 

1 - BepXlIHH nepeBOIJ,HHK; 2 - KO>KYX; 3 - BaJI; 4 - ynrror

lfeHlle; 5 - perYJIHpOBO'IHOe KOllbQO; 6 - npo6Ka pervnapo

{IIF:: xii 

111111 ,2
• if 

?III~ 
~ 

I~" , 

~II'I~I~ ~ ~ ~, 
7 % 
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HO'lHoro KOJIbQa; 7 - 4lPHKQHOlfHall BTYJIKa; 8 - 4lPHKQHOHlfhJH cep.a.ellHHK; 9 
p a3nellHTellbHOe KOllbQO; 10 - _"'HHH nepeBOAHHK 
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TRJKCHlUI HC AOJIJKHa npensuuars BCCa KOJIOHHbl MC~ RCOM 11 KpOBJICH 

3O'Hbl npaxnara. B rrpOTI1BHOM cnyxae H3JIHlllHCC HaTRJKCHI1C 6YACT rrepe

AaBaTbCR rrpHXBalJCHHOH lJaCTH KOJIOHHbl H yBCJII1'UfI CIDlY npnxsara. 

TaK JKC, KaK H npyrne MCXaHHlJCCKHC acsi, HC AJIH MaJIblX rJly6HII MOJKHO 

3<P¢CKHIBIIO HCnOJIb30BaTb AJlH C611BaHI1H BHI13 iIOBI1JIbHblX I1HCTPYMCIITOB C 

3aKJlHIICIIHbiM 3aXBaTOM. 

6YPHnbHbIE Hebl 

B HCKOTOpblX cnysasx JKOIIOMl1lJCCKH onpasnano 8KJII04CHHC HCOB B 

COCTaB 6YPI1JIbHOH: KOJIOIIHbl, 4T06bl cpaay BOcnOJlb30BaTbCH HMI1 B CJlY4ac 

B031111KIIOBCHI1H npuxsara. KaK yJKC rOBOpHJlOCb paHCC, 6ypHJlbHblC scsr 
nOllpa3ACJIHIOTCH ua ABC pa3HOBHAIIOCTH 13 3aBHCI1MOCTH OT npnuunna ACH:

CTBHH. 

fHApaBJIl1lJCCKI1C 6ypHJlbllblC acsr KOIfCTpyKTHBHO 1I04TH HC OTJII1'IaIOTCH 

OT rHApaBnH4cCKHX JIOBHJlbHblX HCOB. I1x 113rOTOBJIHIOT 60HCC IIPOlJHblMI1 11 

THJKCJlblMH 13 paC'lCTC ua HCCKOJIbKO COTCII 4aCOB lIaXOJKi-\CIII1H 8 6ypHIl.\CHCH 

CKBaJKHIIC. MCXaHI14CCKHC HCb!, npCAIIa311alJCHllblC IJ,JlH C6HBaHI1H npaxuaxca

IIblX r pyf BHH3,- JTO 06bl4110 ynapasie HHCTpyMCHTbl C ¢PHKIU10HHbIM CIIYC

KOBblM McxaHH3MOM. IIpHBOIlHMOC B Ta6JI. I cpaBIICHI1C 6YPl1JIbHblX H JIO

BI1JIbllblX HCOB [[OKa3blBaCT OCHOBllblC pa3JIHlJI1H B HX xapaxrepacnucax. 

MCXaHHlJCCKI1C fiypansnsie acs: (pHC. 17) BbmYCKalOT HCCKOJIbKI1X TH

non 11 B I1X KOHCTpyKUHH rrpCIlYCMaTpHBacrCR naaecenae ynapa aa ClJeT snep

rHH pacranyrsrx rpy6. B OAHOH: H3 MOlleneH: HcrrOJIb3ycTCR npamnm apauraro

uierocs BaJIa. Ilpn B03AeHCTBHI1 na RC oceaoii HarpY3KH pOJIHKH rrOBOpalJHBa

lOT BTyJlKy C meJleBHIlHblMH TIpOpe3HMI1 AO TIOnOJKeHI1H, xorna ofiecne-nraa

CTCH CB0601lHblH: XOIl aca. BCJIH4HHa xpyrautero MOMCHTa MCIIHCTCH B 3a811

CI1MOCTH OT perynapoaka TIpyJKHH. B OTIpCIlCJIeHHOH CTCnCHI1 na npyxonry 

MOJKIIO B031lCHCrBOBaTb 1I0BOpOrOM xononusi poropor-i. Ilpa [[OBOPOTC Brrpa

130 YBenH4HBaCTCH pacrarnaarouiee yCI1JIHC, Hc06xOAHMoe IlJIH cpafiarsiaaaaa 

aca, a npH nosopore BJiCBO CHHJKaerCH HC06XOAI1MOC ocesoc YCHJme. 

B KOHCTpyKII,H11 npyroji MOACJlI1 OA\1H H3 3JIeMCHTOB TeneCKOllHlJeCKOH 

napsr I1MeeT nucryru,r, a BTOpOH - coornercrnyioume HM uierra. Jlpu CflyCKC 

B CKBaJKI1HY H B upoirecce 6ypCHHH nsrcrynsr HaxOIlHTCH 13 uienax, a 13 cnyxae 

npHXBara na HC C031laerCH pacranraaromaa Harpy3Ka C OIlHOBpeMeHHblM f10

BOpOTOM KOJIOHHbI poroposr, 13 pesynsrare uero nsicrynu BblXOIlHT H3 mCJleH 

11 HC CTaHOBHTCH IIpHrOAHblM IlJIH OT6HBKH npHXBalJCHHOH KOJIOHHbi. 

0YPI1HbHbIC acsr CJICIlYCT paaraeuiats B pacTHHyrOHlJaCTH 6ypHHbHOH KO

JIOHlfbl nan ee HCHTpaJIbHblM Ce4CHI1e M. Ecnn OHl1 OKaJKyTcH B ncpeXOAHOH 30

HC, TO nonneprnyrca 113rl16alOIl.\I1M HanpHJKeHl1HM, 'ITO 6YllCT cnoc06CTBOBaTb 

I1X npCJK)lCBpeMcHHoMy BblXOAY 113 c rpox. 

PacnOJIOJKeHHblC BblWC OCHOBHOH MaCCbl Yo T, HCbl OKaJKyTCH 13 IIjJKHOM 

MeCTe, CCHI1 npOH30HIleT npaxsar 1l0JIOTa 11J111 YET. HeCKOJIbKO YOT I1JIH 

rpyf C yronrue flllOH cTeHKoH MOJKHO BKJII04HTb 13 KOJIOHHy HaA HcaMH, 4T06bl 

yBCJlI1411Tb CHHY ynapa aa C4CT AOnOJIHHTCJlbHOH IlBHJKymcHcH MaCCbI. Bee 

4 1/2 Fl! 6YPJ.lJlbHblH 

4 1/2 Fli nOBJ.lDbllbIH 

Ta6J1Ul{a I 

--l " ~ ~-";:? :::£
 
THn xca
 nJIHH3 nca, ,llJIHH3 xo,ua Hca. M ~ ~=r= 

M • C -
Co. ~ 

rHApaBJIH- MeX3ID1- ~ ~ 

qeCKoro qeCKoro i ~ ~ 
c, 
c 

10.97 0,34 0.1 R 11>90 
2.44 -3,35 0.11 0,46 490 

H3rOTOBHTeJIH yxaasraaior 13 corrpOBOJK,lJ;alOmcH 1l0KYMcIITalurn 

KOHCTpyKTHBHblC OC06CHHOCTH TIOCTaBJIRCMblX RCOB. 

Cl1J1a YAJpa Rca BblpaJKaCTCR B BeCOBblX ermmntax. 3TO '!HCTO 

TCOpCTH4cCKaR BCJIHlJHHa, coorsercrnyiomaa HaTRJKCHHIO JlOBMI,

HOH KOJIOHHbl CBCpX coocraennoro seca. <J>aKTH4eCKaR cuna yna

pa 3aBHCHT OT MHOrHX rpaxropon, TaKHx, KaK rrJIOTHOCTb 6ypoao. 

ro pacrsopa, CHJIbl TpCHHR 0 CTcHKH CKBaJKHHbl, Macca YE T Ii 

IJ1II1Ha xona Rca. Cyutecrnyer onpenenennaa cacrer-ra reopern

lJCCKHX paClJCTOB, KOTopaR HCrrOJIb3ycTCR 13 OCHOBHOM IlJIH npe

IlYnpeJKAeHl1H C031laHHR xpeaxrepasrx ocensrx uarpyaox na RCbI. 

Bens OCHOBHaH UCJIb OT6HBKH RCOM- CABHHyrb UpHXBalJCHHylO 

KOJIOHHy C MCCl"a, a HC napyurars CC ueJIOCrHOCrb CJIHIllKOM 

CHJIbHblMH YAapaMH. 

OfiEPAUHH OIiYPHBAHH.SI 

06YPO'fHblE TPY6b1 

06ypolJHblMH 06bI'lHO Ha3bTBalOT rpyfist fiorrstnoro (no cpan

HCHlIIO C 6ypMbHblMH Tpy6aMH) nnasrerpa, HCIlOJlb3YCMblC npa 

pa36ypHBaHI111 IDlH pa3MbIBaHHH ueraenrnoro KaMHH, ocsmaa

lllCHCR noportsr, ocamca H npyrax 06JIOMOlJHbIX MaTCpHaJIOB, KO

ropsie MoryT cnyxorrs rrpHlJHHOH: npaxaara. Paar-iepsr 06ypOlJHblX 

rpyf Bbl6HpalOr C YlJCTOM Cnell,H<pHKH HX rrpHMCHeHHR. OHI1 

1l0JIJKHbl HMcrb AocraTOlJHO 60JIblllOH BHyTpCHHHH AHaMerp, 

4T06bl ofecnexan, npoxon 06ypHBaeMOH KOJIOHHbl C coorner

CTBylOI.I.lHM KOJIbUCBblM 3a30pOM IJ1IR npovtsmxn. B TO JKC Bpe

MH HapY)l(HbIH AHaMeTp 1l0JIJKCH rr03BOJIHTb snacarsca 13 none

pexaoe CClJCHHC CKBaJKHHbl H rrOJIYlJHrb KOJIbueBOH 3a30p )lJIH 

npOMblBKI1 H BpalllCHI1R 6C3 3aKJIHHI1BaHHR. 

<,~.-, ..
PHC. 17. MeX,UIH'IeCKHH 6YPHJlbHblH HC B 3aKpbITOM nOJlOiKeHHH 
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Tatinuua 2 

XapaKTepHCTHKa HllH60nee pacnpocYpaHeHIlbIX 06ypOllllbIX Tpy6 

HaH6011blllHH Hapy)l(C'rpar-aaaiouraaMOMeHT CBHH'IHBaHHlI, HOMMacca 1 M BHYTpeHTOl1UlHHapy)l(lIbIH THn 
AHaMeTp o6ypHBaeMonarpyaxa, KHrl1aAKoH Tp y-HHK AHape3b6blAHaMeTp, na creu-

- 

nOHHbl, MMMaKCHMaJlbpexoseeanve6bI, xrMeTp,KH,MMMM 
-HblHMbIHMM 

peKOMe±CH 
eMbIH Hb 

'-------- -- --- 

76 13.1 1170 4700 442 683. 736,45WP 

HblH 
H KO

WP 6,5 82,2 14,2 1400 5610 493 76.2 79,495.2 
19,2 1890 7740 697 77,8 82,6101,6 WP 8,38 84,8 

9190 720 88,9 92.1111,1 WP 7.95 95,2 20,2 2290 
2020 8100 729 92,1 95,2114.3 WP 7.37 99,6 19,4 
2490 9980 822 88,9 93,7114,3 WP 8,56 97,2 22,3 

127 WP 7,52 112 22,1 2580 .. 10360 837 101.6 104,8 

127 10 \,6 108-- X-L 7,52 112 22,1 3730 4150 848 
136,1 
127 4150 1175 101,6 104,8-- X-L 9,19 108,6 26,7 3730 
136.1 

26,7 3400 13610 991 101,6 104,8
127 WP 9,19 108,6 

139,7 WP 7,72 124,2 25,1 3280 13100 951 117.5 120,6 

139,7 4150 998 117,5 120,6X-L 7,72 124,2 25,1 3730 
14k.8 

4100 16450 1076 114,3 117,5139.7 WP 9,17 121.4 31.2 
3730 14920 1011 123.8 127146 WP 7.95 130,2 27 

'127 32 4700 18770 1118 120,7 123,8146 WP 9,53 
1083 130.2 133,4152,4 WP 8,23 135,9 29,2 4380 17550 

161,9 WP 9,53 142,9 35,8 5870 23490 1308 136,5 139.7 

168,3 WP 8,94 150,4 35,1 6080 24310 1141 142,9 146 
1430 152,4 155,6177,8 WP 9,19 159,4 38,2 6870 27470 

177.8--_._. X-L 9.19 159,4 38,2 4420 4840 1592187.7 152,4 155.6
 
187,3 WP 9,53 168,3 41.7
 7910 31650 1548 161,9193,7 WP 9.53 174,6 165,143.2 8460 33860 1610 168.3 171,4193,7 WP 10.92 171,8 49,2 10390 41600
193,7 1802 165,1 168,3
 

X-L 9,53 174,6 44,2 5110 5530
203-;4 1746 166.7 169,9
 
206,4 WP 9.53 187,3 46,2 9420
 37730 1696206,4 WP 181 184,211.1 184,2 53,5 11570 46400212,7 WP 10,13 192,5 

1808 177,8 18150.5 10360 41460 1837 184,2 187,3219,1 WP 8.94 201.2 53.6 9260 37450 1521219,J 192.1 195,3
 
X-L 10,16 197,6 53,6
 5800 6220231,6 2572 190,5 193,7


219,1 WP 11,43 196,2 58,5
 13750 55000228,6 2156 190,5 195.3WP 10,79 207 57,9 13710 54860 2079 200 203,2244.5 
-- X-L 11.99 220,5 64,7 6500 6910 3180256.5 212,7 215,9
 
244,5 WP 1\,99 220,5 64,7 17970 7200
 2467 209,6 215,9273 WP 11,43 250,2 75.9 21560 86240 2702 238,1298,4 WP 12,42 273,6 87,5 244,5

26600 106410 3104 254 266,7 
-- WP 12,19 315,3 107,1 
399,7 

349,2 50440 201910 5206 292,1 304,8 
406.4 WP 12,57 381,2 111.6 86480 345910 8127 362406,4 WP 16,66 372,6 375162,2 86480 345910 8165 342,9 368,3 

fI P If M C 4 a H If e . Ilna Tpy5 C BhlcalKcHHblMIf HapYlKY COCD,IfHlfTCJlbHbIMIf KOHuaMIf BCJllf4lfHbl HapYlKHblX D,lfaMCTpOB naHbl B BIfD,C 

Up05lf, rue B lJlfCJlIfTCJlC npOCTaBJlCH HapYlKHblH D,lfaMCTp r-naaxoa lJaCTH Tpy5bl. a B 3HaMcHaTCJlC - lIapYlKHblll IllfaMCTp BblcalKcHIIOH 
4aCTIf. 
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06yp0'lHhIC Tpy6hl - no saute ncero TOJlCTOCTCHHhlC oocaAHblC TPYOhl 

rpynnsi nposuoem N-80, BTOpOM xareropaa MI1Hhl' (AJIH 06JlCr'lCIUIH patio

Thl C HlIMIi),CO CnCUlfaJlhHhlMIf pC3hoaMIf,IfMCIOIIIJ1MIf nOBblillCHHYIO COnpOTI1B
'IHCMOCTb cKpy'lJ1BaHIfIO If paCTH)I(CHIiIO (pHC. 19). 

OnCpaIIl1H 06ypliBaHlfH - 3TO pa3HOBliAHOCTh 6ypeHIiH, 11 na OOypO'lHhIC 

Tpy6bI LlCMCTBYIOT BCChMa OOJlbillHe cKpY'lJ1BalOIIIJ1c MOMeHTbI. 11T06bl 1136e

)KilTb B TaKIiX YCJlOBIiHX paapyurenas pe3bO, B IiX KOHCTpYKl.um npenycvar

pl1BaIOT ynopHhle 3anJlC'IIiKIi, aHaJlOrli'lHhle aarmesaxav COCAI1HIiTCJlhHhlX 

KOHUOB 6ypliJlbHhlX TPYO. llnH noasnueuaa nposnocrn PC3hooBoro COCAIiHe

flliR craparorca no B03MO)KHOCm yBenl1'1IiTb nnourans nonepesnoro cenenaa 

TCJla Tpy6bl B 3TOM MeCTe. Pe3hohl cneuaansuux KOHCTpyKIII1H rtpocro He06

XOAliMbl, TaK KaK 06hl'lHO KOffif'lCCKaH peasfia 06caAHoH rpyfisr 6YACT AO

KpClUIHThCH IlpH oypeHHH, noxa Hc I1pOH30HACT paapyiuenne peasfioaoro coe
LlIiHC HIiH. 

OOhl'lHO )J)IH yBCJIH'ICHHH saaopa Me)l(AY CTCHKOH CKBa)l(l1Hhl Ii ofiypov
HblMI1 Tpy6aMIi IiX H3rOTOBJlHIOT 6e3My<pToBhIMH C rnaAKI1MIi KOHuaMH. Ta

KIiC )KC rpynsr npHMeHHIOT npn KanHTanhHOM peraonre CKBa)l(J1H B 06Ca)KCH

Hbl X craonax. B anrepaanax, rne senmca BCpOHTHOCTb npnxaara BCJleACTBl1e 

neperrana A3BncHIiM, pa60TaIOr rpy6aMI1 C BhICa)f(CHHbIMH KOHuaMI1 Iinl1 C Hd

BepHyrhIMI1 My<jJraMIi. Ilpn np0l13BOAcrBe rpyf C BblCa)l(eHHblMIi Hapy~ 
KOHU3MIi WHpOKoe pacnpOCTpaHeHlie nonY'IIiJlIi peasfossre CoeAliHeHHH TI1

na JKCrpeMJlaMH (pnc, 20), H COCAHHeHHe fipayu ryn A)I(OHHT - 0AliH 1i3 npa
MerOB aroro. 

II A~O I 
~ ~ 

PHC. 20. Pe3b6oBoe C0eJ\HHeHHe 3CTpeM naHH (X-L): 

.:I ~ nannens: E - MY<!>Ta; D}{ - HapYlKHbIH AHaMeTp co enaucnaa; DB _ BHYTpeHHHH 
:~lIaMeTp cOeAHHe}{HR 
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no cTaHAapTaM AMCpHl<aHCI<Oro HcepnlHoro HHCTllrYTa, aropas xare-
J'OPIHI BI<JIIO'laCT Tpy6LI nJIHHOH 7.62-10.36 M. nCpCB. 

6AIllMA':IHbJE CIlPE3EPbl 

KOHCTPYKUHH 6aWMaqHhlX <jJPC3CpOB (pHC. 21) AOJl)KHa Y'lHTbIBaTh xa

p3KTCp pa60T, KoropbIM npencroar BbIOOJlHHTb. <I>PC3CPbl C BOOPY)l(CHIiCM 

B BI1.o:C rppc3cpoBaIlHblx 3y6hCB 06hl'lHO Hcnonh3YIOT JJ,nH pa30ypl1BaHHH ocan

xa, aunasuiero H3 fiypoaoro pacrnopa, ropnoii nopoznr HnH UCMCHTHoro 

K3MHH. 3YOhH I1MCIOT npHMylO nepernnoro KPOMKY, 11 '1rOObl npcAynpCAHTb 

HHTCHCI1BHblH H3HOC H pa3MblBaHHe U1ipKY,lHPYIOIl.\CM )I(HAKOCTblO, I1X ynpos

II RIOT, qamc acer-o 60pl1pylOT. ECJlIi npeACTOI1T patiorars no CTaJIIi, HanpliMCp, 

110 TCJlY rpytisr, pC3b60BOMy coeAIiHCHli1O IiJlIi MCTanJlH'ICCKI1M 06JlOMKaM, 

TO rppe3Cp apsorpyror PC3UaMH 113 xaptiana Bom<!>paMa. 

: I 

: I 
I ' 
I 

iii IIII1 n(11 
1 

1 

I II 
'I ! Ii 

". ! Ii I

I' I 
I 

• I 

Puc. 19. Cneuaansnaa peasfia WP AnH coe
AHHeHHH 06YPo'lHbIX Tpy6 

Puc. 18. Beaonacusra nepeaozuonc AnH 
06ypO'lHOH KOnOHHbJ 

B rafin. 2 npasenenu OCHOBHhle xapaxrepacraxa naafionee pacnpocrpa- j 

HCHHhlX 06ypO'lHb1X rpy6 H yxaaaasi pexosseunyewue H MaKCIiMaJlbHblC AIi
ar-rerpta ofiypnnaexrsrx KOJlOHH. 

KOMnoHoBKa HJDa 06ypO'lHOH xononusr COCTOHr H3 06ypO'lHb1X rpyf C 

06hl'lHbIM IiJlH 6c30nacllblM ncpcBOAHJ1KOM uaaepxy (AJIH COCAHHCHIiH C KO

nOHHoH 6ypliJlbHblX rpyfi) Ii C 6alllMa'lHblM <ppe3cpoM BHIi3Y. Boopyxcenae 
<ppe3epa Bbl6HpancH B 3aBliCliMOCTH OT roro, KaKOH MarCpliaJl npertcroar 

paatiypasars (nopoAY, ocanox , ueMcHTHbIM KaMeHb IiJlH MeTaJlJl). 

Besortacasre nepenonmncn (pac. 18) B nocnenuee BpeMH pexce BKJlIO

'1aIOT B KOMnoHoBKy 06ypO'lHOH KOJlOHHbl no cneAYIOl.IIHM npli'IHHaM: 

3TIi rtepenornuuca ae scerna nanexnsr: 
npHMcHeHHe umyponsrx ropnezt, nOJlY'lHBl.l.IIiX WHpOKOC pacnpocrpane

HHC, n03BOJlHCT orBHHrHTb rpyey B Hc06xoAHMOM MCCTC; 

nOHBHJlIiCb TaKIiC HHCTPyMcHTbl, KaK COCAIiHIiTCJlIi AJlH OTBIiH'IIiBaHHH H 

BHyTpcHHHC Tpy60JloBKH, crtycxaerasre BMCCTC C 06ypOqHOH KOJlOHHOH H 

paCC'lHraHHbJC aa noaopor KOJlOHHbl BJICBO, 'ITO HCB03MO)f(HO npn Hanli'lHH B 

KOMnOHOBKe 6C30naCHoro ncpcBOAHHKa. 
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PHc. 21. liawMa'Olbl~ lfIpe3epbl 

KOHCTpyKUHH <l>pe3ep3 /l:OnJt<H3 06ecne'lHB3Tb ycnosas )J,J1H npOMbIBKH, 

'1T06bI BbIHOCHTb H3 CKB3)I(HHbI lllJI3M H He AonycK3Tb neperpeB3 rsepno

cnn3BHbIX pe3UOB. Ecna 06ypHB3HHe npOBOAHTCH BHyTpH 06C3/l:HOH KonOH

nsr, TO HHK3KHX pe3uOB He /l:OnJt<HO 6bITb 33 npe/l:en3MH BHcWHcro KOHTyp3 

6oKOBOH nOBepxHOCTH <l>PC3Cp3, '1T06bI He nOBpC)l.HTb 06C3AHbIC Tpy6bI. l1HO

rA3 )J,J1J1 npcAynpe)l(tlCHHH Hcrnp3HHH rpyf H YMCHbWCHHJI CHn TpeHHJI H3PYll<

nyro nOBcpXHOCTb <l>pC3Cp3 nOKpbIB31OT cnOCM 6POH3bI. 
PC3U3MH H3 K3p6H)l,3 Bonb<l>p3M3 3pMHpylOT HJl)KHHH TOpeU <l>pe3ep3 H 

no B03MOll<HOCTH BH}'TPCHHIOIO nOBcpXHOCTb. EcnH pesusr '13CTHtffiO BbICTY

n310T BH}'Tpb <l>pe3cp3, YBenH'IHB3CTCJI BepOJlTHOCTb nO/l:beM3 '13CTH HnH BCCX 
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06ypHB3eMbIX rpyf BMeCTe C 06ypO'IHOH KonOHHOH, 33 C'IeT ser-e MO)l(HO CJ

KOHOMHTb H3 cnYCKo-nO/l:bCMHbIX Onep3UHJlX. 

Eonsuroe 3H3'1CHHC HMCCT IJ)llfH3 KOMnneKT3 ofiypoxasrx rpyti. Y'IHTbI

B3H, 'ITO rpyfisr HMCIOT YBeJIH'ICHHbIH M3MCTP, nOBbIweHHYIO )l(eCTKOCTb H 

rnamcyio nOBcpXHOCTb nanny OTCyTCTBIfJl MY<l>T, O'leHb B3)1(HO npaaansuo BbI

6P3Tb MHHy KOMrmCKT3, '1T06bI HC /l:OnYCTIfTb ero npHXB3T3. He cyuiecray

er xaxoro-nnoo urafinonaoro pCWeHHJI HnH npaaana )J,J1H onpeneneuaa M3K

CHM3nbHO AonycTlfMoH M.HHbI, If B K3)1(tlOM OTAenbHOM cnyxae pCWCHHC npa

HHM3CTCJI C yserora ycnoaaii KOHKpeTHOH CKB3)1(HHbI. 

H!f)l(C npHBOMTCJI OIIHC3HHe U6yp0'lHbIX P300T B ABYX CKB3)1(HH3X, rne 

p,J3nlf'llfe B MHHC ofiyposnsrx KOMnnCKTOB 6bIJIO BCCbM3 cyurecraeunsrea. B 
nepaoja cnysae otiypnaana K0J10HHY 6YPHnbHbIX rpyfi, npaxsaseuayro B IfH

repnane OT 100 M (63WM3K KOHAyKTOp3) AO 2587 M, rue H3XOMJ10Cb nono

TO. DbIJIO O'leBH/l:HO, 'ITO npH'IHHOH npHXB3T3 JlBHJ10Cb HH3KOC K3'1CCTBO 6y

posoro p3CTBOp3. OOTOMy CT3BHn3Cb nens OAHOBpeMCHHO C 06ypHB3HHCM 33

MeHJlTb p3CTBOp B CKB3)1(lfHC BbICOKOK3'1CCTBCHHbIM H T3KHM 06p330M CT3

6HllH3HpOB3Tb COCTOJlHHC CKB3)I(HHbI. B nocnenuesr peiice ysacraosan KOMn

J1eKT 06yp0'lHbIX rpyfi AJ1HHOH 37] M. 3TO Hc06bI'IHO, HO TCM HC McHce Mil 

/l:3HHOrO cnysas peiuenae OK333J10Cb BepHblM, H p360TbI 6bIJIH aunonaenu 
BnOJ1He ynoeneraoparensno. 

B onHC3HHOM CJ1y'l3e p360TbI MO)l(HO 6bIJIO npH3H3Tb JKOHOMH'ICCKH UC

J1CC006p33HblMH TOJ1bKO npa yCJ10BHH, 'ITO OHH HC 06011InHCb 6bI noposce 6y

pCHHH T3KOH )l(C CKB3)I(HHbI, CTOHMOCTb KOTOpoH CKn3AbIB3113Cb H3 33Tp3T H3 

yrnynnenae, cnYCK H UCMCHTlfpOB3HHC KOHAYKTOp3, a T3K)I(C CTOHMOCTH 

06ypO'lHbIX H 6yplfnbHbIX rpyf B CJ1y'l3C OCT3BnCHHJI HX B CKB3)I(HHC. 

B npyroa CKB3)1(HHC Hy)l(HO 6bmo 06ypHTb 47 6ypHJ1bHhIX rpyf AH3MCT

pOM g9 MM, 33UCMCHTHPOB3HHblX B 177,8-MM XBOCTOBHKe H3 rny6lfHe 
v 

4270 M B CKB3)I(HHC C 3CHHTHbIM yrnoja 36 • P360T3 BbIIlonHCH3 ynoanerao

pHTeJ1bHO, HO npnxonanocs nonb30B3TbCJI 06yp0'lHbIMH KOMnJ1CKT3MH H3 na

rn rpyf 06meH MHHOH oxono 45 M. KOr/l:3 A063BHJ1H eute O/l:HY rpyfiy, KOM

nnCKT npHXB3THllO H norpefioaanacs nononuarensusre 33Tp3TbI H3 <l>pC3CPO

B3HHe H H3Blle'lCHHe 06ypO'lHbIX rpyti. Eute O/l:HO OCJ10)l(HeHHe B03HHKJ10, xor

na K0J10HHY OCT3BHnH HenO/l:BH)I(HOH, '1T06bI cnycrars BbIMbIB3eMbIH 06paT' 

HOH UHKyJ1J1UHeii HHcTpyMeHT. Ofiyposasre Tpy6bI OK33anHCb npHXB3'1eHHbI

MH oceaunoa ueMeHTHhlM lllJIaMOM. B H3KnOHHO HanpaBJ1CHHbIX HnH npoas

BOJ1bHO HCKpHBneHHblx CKB3)1(HH3X /l:OnYCTHM3J1 MHH3 ofiypovuoro KOMn

JleKT3 YMeHbIlI3eTCJI. 

OpH ouenxe JKOHOMH'ICCKOH J<I><I>eKTHBHocrn 3B3pHHHbIX pa60T cnenyer 

Y'lHTbIBaTb KOJ<I><I>lfUHeHT BepOJlTHOCrn ycnexa. O'leBH/l:HO, 'ITO He see pa60TbI 

3aK3H'IHB3IOTCJI ycneumo, Ho KaKOBa BepOJlTHOCTb ycnexa? Mnorae 6ypOBbIe 

npennpaaras Y'IHTbIBaIOT KOJ<I><I>HUHCHT BepOHTHOCTH ycnexa, KorA3 npHHH

M310T peurenae H3 nposenenae pa60T H ouenaaaior HX M3ClllT36bI. KOJ<l><I>H

uaenr BepOHTHOCTH onpenenaerca H3 OCHOBe 3HanH33 H3KOnJ1eHHOrO OnbIT3 

npOBeAeHHH 3HanOrH'IHblX p360I. B nn3H3X p360T MH CKB3)I(HH, H3XOAHmHX

CH B 6ypeHHH HnH K3nHTanbHOM peMOHTe, AOJ1)1(HbI 6bITb OIIHC3HHH 3B3PHH, 
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xapaxrepnsix }.I,llH AaHHOrO MecTOpO)l{)leHHH HnH pa3BeUO'lHOH: IUI01ll3JJ,H, H 
'1aCTOTa HX B03HHKHOBeHHH. Tonstco no epaKTH'IeCKHM AaHHbIM MO)J(HO na

Ae)J(HO oueHHTb K03epepHUHeHT BepOHTHOCTH ycnexa. 
Ecnn B OAHH npaera nensaa 06ypHTb BCIO npHXBa'leHHyIO KonOlIHY, TO 

B03HHKaeT He06xOAHMOCTb OTcoeAHHeHHH CB060AHOH:, 06ypeHHOH: lJaCTH KO

nOHHbI OT npHXBa'leHHOH:. 3TO nocrnraerca OAHHM H3 cnenyroumx clIoc060B. 
I. Ilocne norrseva 06yp0'lHOH: KonOHHbI cnYCTHTb OBepWOT. c03AaTb po

TOpOM KpyTHIUHH: MOMeHT BneBO H OTBHHTHTb CB060AHyIO '1aCTb KonOHHbI C 

nOMOmbIO ropnensr H3 AeToHHpyIOmerO urnypa, KaK onncauo nsnue. 
2. Ha ry )J(e 06ypO'lHyIO iconouny BMeCTO 6aWMa'lHOrO rppeaepa naaep

HyTb Hapy)J(HyIO rpyfiopeaicy H otipeaars 06ypeHHyIO '1aCTb KOnOHHbI. 

3. BHyTpH 06ypO'lHbIX rpyf pa3MeCTHTb cneUHaJ1bHYIO 06yp0'lHYIO TPy

60noBKY, sepea KOTOpyIO MO)J(HO nepertaru 06ypHBaeMOH: KonOHHe KpyTH

mHH: MOMeHT BneBO H nponycrnrs B 06ypeHHbIe Tpy6bI ropneny H3 ueTOHH

pyiouiero umypa C ueJ1bIO OTBHHlJHBaHHH. 
4. CneUH3J1bHbIH: pa3beMHbiH: COeAHHHTeJ1b cnYCTHTb BMeCTe C 06yp0'lHOH: 

KOnOHHOH:, pa3MeCTHB ero B BepXHeH: 06yp0'lHOH: rpyfie , C ero nOMOmbIO co

eAHHHTbCH C 06ypHBaeMOH: KOnOHHOH: H nepenars eH: KpyTHIUHH: MOMeHT nne
BO. CKB03b coeAHHHTeJ1b rtponycrnrs B ofiypeausre rpyfisi WHypOByIO 'ropne

AY nna BbIIlO!IHeHHH onepauaa OTBHH'lHBaHHH. 

HAPYiKHhlE TPY60PE3KH 

BHeWHHH: AHaMeTp Hapy)J(HOH: Tpy60pe3KH 06bI'IHO HeCKOJlbKO 60J1bwe, 

'1eM 06ypO'lHbIX rpyfi, C KOTOpbIMH OHa cnycicaerca. Tpyfiopesxa 060pYAyeT
CH YCTpOWCTBOM nna 3aXBaTa nOA MyepTOH: HnH COeAHHHTenbHbIM KOHUOM 

06ypHBaeMOH: rpytisr, Ilna rnaAKHX rpyf C MyepTaMH npHMeHHeTCH YCTpOW
CTBO C npY)J(HHHbIMH nepbHMH, 06XBaTbIBaIOIUHMH rpyfiy nOA MyepTOH: (pHC. 
22). nnH MyepTOBbIX rpyf C BbICaAKOH: aapyxy HCnOJ1b3YIOT yCTpOH:CTBa C 

3axBaTbIBaIOIUHMH 3neMeHTaMH rnna aauienox HnH cofiaueic co CKOllIeHHbIMH 
ynopHbIMH nOBepXHOCTHMH, KOTOpbIMH OHH CKonb3HT no BbIca)J(eHHOH: 'lac

TH rpyfisi. nnH rpyf 6e3 MyepT HY)J(HbI 3aXBaTbI C rHApOnpHBoAoM, rne nOA 

AeH:CTBHeM nepenana AaBneHHH nOABH)J(HaH nryrnca CMemaeTCH BHH3, OAHO

BpeMeHHO npHBOAH B AeHCTBHe 3aXBaT H BbIABHraH pe xytuae 3neMeHTbI B pa

60'lee nonoxenne (pHC. 23). 
113 pHC. 23 BHAHO, 'ITO npn HaTH)J(eHHH icopnyc Tpy60pe3KM. neperaeuia

erca nnepx, a 3aXBaT ynapaerca nepbHMH B HH)J(HHH: ropeu MyepTbI npnxna

'1eHHOH: rpyfis; H C)J(HMaeT HaXOAHmYIOCH nOA HHM npyxomy, KOTopaH B CBOIO 
ouepem, nepenaer ycanne nOABH)J(HOH: nryrnce nOA Hew. Bryrnca CMemaeTCH 

OTHOCHTenbHO xoprryca H BbIBOAHT B pafiosee nonoscenne pexyume anesren

TbI, xoropsre ynHpaIOTCH B 06ypeHHyIO rpyfiy. Ilpa BpameHHH rpyfopeaxa 

orpesaer rpyfiy. 
KaK BHAHO H3 pHCyHKOB, B KOHCTpyKUHH npaKTH'IeCKH scex rpybope

30K Hcnonb3YIOTCH cnnpansnue npY)J(HHbI, icoropsre raCHT ynapasre narpya

KH, rtpenynpexotaa nonovncy pe)J(YIUHX 3neMeHToB. 

i

"{ 
e
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Puc, 22. HapYJKHaJI rpytiopesxa C npy Pnc. 23. HapylKHaH rpytiopesxa, 06opy
lKHHHblM 33XBaTOM, YOHPl1JOll.\HMCH B AOBaHHaH 33XBaTOMC THApOIlpHBOAOM 
MY$TY o6pe3aeMoii Tpy6bl 

06YPOQHhlE BHYTPEHHHE TPY60nOBKH 

Ofiypoxnaa BHyTpeHHHH rpytionomca (pHC. 24) npHMeHHeTcH B OCHOB

HOM nns npenynpeaotenaa naAeHHH na 3a60H: 66ypHBaeMOH: KonOHHb'I, HH)J(
BUli KOHeu KOTOpOH: HaXOAHTCH nsnue 3a60H CKBa)J(HHbI. OAHaKO ofiypounas 
rpvbonomca HBnHeTCH ynanepcansuuv HHcTpyMeHTOM. C ee nOMOmbIO MO)J(
uo nOAHHTb BCIO 06ypHBaeMyIO iconoany HnH ee '1aCTb. OTBHHTHB ofiypen
lIbIe rpytiu H COKpaTHB TaKHM 06pa30M 06beM cnycxo-nozrsexmsix onepaunir. 
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PRe. 24. 06ypO'lHaH BHYTPeHHHH TPy6onoBKa:
 
1 _ BepxHHH nepeaonmncj 2 - Ban; 3 - KOMruteKT OrpaHH'lH


rensnsrx xoneu: 4 - Ha60p q,PHKUHOHHbIX Y3110B; 5 - o60H


Mbl C llIapOBblM 3aMKOM H 3all.\ellKaMH; 6 - pacllopHbIH KO


HyC; 7 - KOMfDIeKT KllHHo06pa3Hblx cyxapeji; 8 - B03BP&T


Haft llpy)l(HHa C KOltCyXOM: 9 - ueHTpHpylOll.\ee YCTPOHCTBO;
 

1 10 - HH)I(HHH nepeaonaa« 

06bl'lHO npHXBaqeHHaH KOJIOHHa, HH)!(HHH KOHeu. 

KOTOpoH HaXO,ll;HTCH nsnue 31160H, nanaer nocne 06y

pHBaHHH na 3a60H. ITpH JTOM rpyfist rHYTCH, )];OJIOTO 

MO)KeT BbIHTH H3 CTpoH armors )];0 OTJIaMbIBaHHH ura
pomex H )];a)Ke nan, qaCTO napyuiaerca <pH1IbTpaIJ.HOH


HaH KOpKa na CTeHKax CKBa)KHHbI. ITOJTOMY nOH


I; MaTb 06ypHBaeMYlO KOJIOHH)' H He )];aTb eH ynacrs na
 
I; 

3a60H - JTO osem, Ba)!(HaH Mepa, naiomas cytuecraea
HbIH JKOHOMHqeCKHH J<p<peKT. 

06ypoqHaH Tpy60JIoBKa COCTOHT H3 Il:BYX OCHOB-

HbIX sacrea: BaJIa 2 co CKOJIb3HIllHM no HeMY 3aKJIH

HHBalOIIJ.HM MexaHH3MOM H peryJIHpOBOqHOH o60HMOH 

C <pPIiKIJ.HOHHbIMH Y31IaMH 4, OrpaHHqmeJIbHbIMH 

KOJIbuaMH 3 H 3aMKOM 5. Tpy60JIOBKy 06bIqHO pa3
5 MemalOT B HH)!(HeH 06ypoqHOH rpyfe, HO MO)!(HO pa3

MeCTHTb B JII060H H3 JIHX rpyfi. BpameHHeM HH)!(HerO 

nepesomnuca BJIeBO Tpy60JIoBKa 3aHKopHBaeTcH B 
6 

06ypOqHOH rpyfie. IT pH JTOM 060HMa 3aKJIHHHBalOmero 

MexaHH3Ma C KJIHH006pa3HbIMH cyxapHMH CKOJIb3HT 

asepx no pacnopnovy KOHyCy BaJIa, yBeJIHqHBaeTCJI 

B ,ll;HaMeTpe H BXO,ll;HT B sauenneaae CO CTeHKaMH 06y

P0qHOH rpyfisr, 
ITO)]; Tpy60JIOBKOH YCTaHaBJIHBalOT 6e30naCHbIH 

9 
pa3De,ll;HHHTeJIb. Korna B nponecce 06ypHBaHHH TPy

6oJIoBKa CH)];eT na "rOJIOBy" 06ypHBaeMoH KOJIOHHbI, 

coenaneaae C JTOH KOJIOHHOH npoaaoiiner 6JIarO)];apH 

BpameHHIO Tpy60JIOBKH anpaso. O)J;HaKO npa )];aJIbHeii

fa IlleM BpameHHH anpaao HH)KHHH nepeBOiJ,HHK onycrar

CH, a cne)];OM aa HHM onyCTHTcH cyxapa, COCKaJIb

ssrsaa C pacnopnoro xonyca H BbIXO)J;H H3 sanenne

HHH co CTeHKaMH 06ypoqHOH rpyfisr, Teneps Tpy60

JIOBKa nposno coe)];HHeHa C 06ypHBaeMoH KOJIOHHOH, a KOHTaKT C 06ypoq

HbIMH Tpy6aMH ocymeCTBJIHeTCH TOJIbKO sepes <pPIiKIJ.H0HHble Y31IbI pery-

JIHpoBOqHOH 060HMbI. 
B03HHKalOIIIHH npa npoeasrmce CKRa)KHHbI nepena,u )];aBlleHHII OT)KHMaeT 

BHH3 orpaHH~TeJIbHbIe KOJIblJ,a, xoropue neHcTByH uepes cHCTeMy 060HM. 

y)];ep)KHBaIOT cyxapa B Hepa60qeM HH)KHeM nOJlO)KeHHH. Korna o6ypHBaeMaJl 

KonOHHa oCB060)K)J;aeTCH H aaxanaer nanars BHH3, OHa yBJIeKaeT aa co60H 

BaJI Tpy60JIOBKH, KOTOpbIH CBOHM pacnopHbIM KOHyCOM OT)KHMaeT cyxapu K 

cTeHKaM 06ypOqHOH Tpy6bl. ITPH JTOM <pPHKIJ,HOHHbIe Y3nbI y)];ep)JQ{BaIOT 

060HMbI ua MeCTe, aa cser sero cyxapa OCB060)K)J;aIOTCH H, normapaesrsre CHH

3Y B03BpaTHOH npy)JQ{HOH, )J;BH)KyTCH nascrpesy pacnopnosry KOHyCy. Tpy
60nOBKa 3aHKopHBaeTCH, naneuae KonOHHbI npexpantaerca, H OHa noaacaer 
aa Tpy60JIOBKe. 

Ilocxonsxy reneps BMeCTe C 06ypOqHOH KonOHHOH MO)I(HO nO)];HHTb 06y

peHHylO KonOHH)', ornanaer He06xo)];HMOCTb B CneIJ.HaJIbHOM cnycxe C uenuo 
ee norrseraa C 3a60H. Korna na nOBepXHOCTH OKa3bIBaeTCH 06ypOqHaH rpytia 
C Tpy60noBKOH BHyTpH, B BepXHHH nepeBO)J;HHK Tpy60JlOBKH BBH~BaIOT 

6ypHnbHYlO rpyfiy, 3aTeM Tpy60JlOBKY npHnO)J;HHMaIOT, apyvayto OTKnlOqalOT 

3aKnHHHBalOIIIHH MexaHH3M, cnycxator na 6ypHnbHbIX rpytiax B 6aIllMaK 06y

POqHOH KonOHHbI H TaM CHOBa 3aHKopHBaIOT, a 6ypHJlbHbIe Tpy6bI H3BJIeKa

lOT. Ilocne norrsessa 06ypOqHbIX rpyf MO)KHO nO)J;HHTb otiypemryro KOJIOHH)' 

6e3 )];onOJIHHTeJIbHbIX sarpar BpeMeHH. 

Ecna npaxnavennyio KOJIOHHy HeJlb3H 06ypHTb aa O,ll;HH peke, TO Tpy60

JlOBKy 3aHKopHBalOT HaTH)KeHHeM 06ypOqHOH KonOHHbI npa OCTaHOBneHHbIX 

nacocax. Ilocne JIorO MO)KHO C03)];aTb KpyTHIIIHH MOMeHT BneBO H C no

MOlIlblO .0pne)];bI H3 neronapytoruero urnypa OTBHHTHTb OCBo60)K)J;eHHyIO 

xacrs KonOHHbI H nO)];HHTb ee ua Tpy60JloBKe BMeCTe C 06ypOqHbIMH rpytia
MH. 

Ecna rOJlOBa npHXBaqeHHOH KonOHHbI HaXO)];HTCH B KaBepHe H naxpsrrs 
ee 06blqHOH 06ypoqHOH KOMnOHOBKOH Tpy)J;HO, MO)KHO cnYCTHTb non Tpy60

nOBKOH cnerxa H30rH)'TylO rpysy. C noraonuoo TaKoH cpamrarensno rH6

KOH rpyfisr, caacaiomea H3-nO)]; 6awMaKa 06yp0qHOH KonOHHbI, ropaano npo

me COe)];HHHTbCH C "ronoaoa" rpyf K xasepae. 

PA3'hE,UHHHTEnH 

HenOCpe)];CTBeHHO non BHyTpeHHeH Tpy60noBKOH scerrta yCTaHaBnHBa

lOT paasenaaarens C 6aiioHeTHbIM 3llMKOM. Ilna npenynpexneaaa cnysaa

noro cpa6aTbIBaHHH npa cnycxe pa31>e)J;HHHTenb HMeeT nse npenoxpanarens

HbIe nonocsr H3 nerxoro nHCTOBoro MeTanna. Ilocne COe)];HHeHHH C npaxsa

qeHHOii KonOHHOH C03)];a1OT HaTH)KeHHe, H nonocsi oCBo60)K)J;aIOT 3aMOK. Te
neps pa31>e)J;HHHTeJlb MO)I(HO acnonssoaars no Ha3HaqeHHIO. 06blqHO qepe3 He

ro MO)KHO nepenaaars npHXBaqeHHOH KonOHHe MOMeHT spameuna snpaso H 

paCTHrHBalOIIIHe YCHJlHH. Pa3De)];HHeHHe nocraraercs npHJlO)KeHHeM He60Jlb

woro npautaroutero MOMeHTa BneBO C O)];HOBpeMeHHbIM HaTH)KeHHeM BBepx. 

HanHqHe pa31>e)];HHHTenH n03BonHeT nO)J;HHTb tpyfiononxy C 06ypOqHOH KO

nOHHOH B mofioe BpeMH, aanpavep, npa norrsexre MH CMeHbl 6awMaqHOrO 

<ppe3epa HJlH no npyroii npasane. 

PA3~EMHMECOE,UHHHTEnH 

rIPH 06ypHBaHHH H H3BneqeHHH MHHHblX KonOHH Tpy6, HH)KHHH KOHeu 

KOl'OpbIX yrrapaerca B 3a60H, MO)KHO acnonsaoaan, pa31>eMHbIe COe)J;HHHTenH 

c uensto COKpameHHH 061>eMa cnycxo-norrsenaux onepauaii. 
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113BJlElfEHHE MEJIKHX IIPE,llMETOB 

Ilpexne lJeM npHcTynun K pa60TaM no H3BnelJeHHIO H3 CKBa)I(HHbl Men

KliX nOCTopOHHHX npeP;MeTOB, nano no B03MO)I(HOCTH BbIRCHHTb, lJTO naxo
,IJ;HTCn B CKBa)I(HHe. 3TO nerxo yCTaHOBH'l'b, xorna H3BeCTHO, 'ITO ocrarrocs B 
CKBa)I(HHe nocne norrsexsa nonora HnH lJTO B nee cnysairao nonano. Ecna THn 
H $opMa npenveroa HeH3BeCTHhI, cnenyer cnycrars nesars. Ilorresuo no
MeCTHTb TO'lHO TaKOH )I(e npep;MeT B npep;oxpaHHTenbHhIH mmnern, 06cap;HOH 
KonOHHbI COOTBeTCTByIOmero paavepa, 'lT06hI HMHTHpOBaTb CHTyaUHIO aa aa
60e. Ha 3TOM HMHTaTOpe MO)l(HO onpofosars nOBHnbHhIe HHcTpYMeHThl, KO
ropsre MoryT 6bITb npHMeHeHbI nnx H3BnelJeHHn npenaera H3 CKBa)I(HHbI. Te 
HHCTpYMeHTbI, KOTOphIe OKa3anHCb He3$$eKTHBHhIMH aa nOBepXHOCTH, cnyc
xars B CKBa)I(HHY He CTOHT. I'opaano neureane yCTpOHTb HcnhITaHHn na no
BepXHOCTH, lJeM nenars rmnrnae cnYCKo-nOp;'beMhI. 

Ilna H3Bne'leHHn H3 CKBa)I(HHhI MenKHX npep;MeTOB 06bI'lHO npHMeHnIOT 
MarHHTHbIe $pe3epbI, pa3nHlJHbIeTHnhI MeTannOIImaMoynoBHTeneH, ranpocra
THlJeCKHe )I(eJIOHKH H cneuuanbHhIe HHcTpyMeHTbI nna KOHKpeTHbIX ycno
BHH. 

KOMllneKT OlJHCTHhIX HKT 5 MO)l(eT 6bITb p;nHHOH no 90 M. Korna HH
crpyxsear P;OXO,IJ;HT no np06KH 10, BKnIOlJaIOT tracoc, rup;poMOHHTopHan 
crpya paapyuraer npoexy, a HHCTpyMeHT non c06cTBeHHhIM BecoM onycxa
eTCJI HH)I(e. Ilocne nHKBHp;aUHH np06KH HHcTpyMeHT n0JmHMaIOT ua Ka6ene 
li3 CKBa)I(HHhI H npucrynasor K 06bIlJHbIM onepauaasr no nHKBHp;auuu 
npnxsara. 

MArHHTHhIE IIlPE3EPhI 

MarHHTHhIe $pe3ephI - 3TO HnH nOCTonHHhIe MarHHTbI, BCTpoeHHhIe B 
xopnyc C npOMhIBOlJHbIMH xaaanaser, HnH 3neKTpOMarHHTbI, cnycKaeMhIe ua 
Ka6ene. 

Y$pe3epOB C nOCTonHHhIMH MarHHTaMH (pHC. 26) npOMhIBOlJHhIe oTBep
CTHJI pacnOnO)l(eHhI no nepH$epHH HH)I(HerO ropua, 'ITO noasonaer BhlMblTb 
oca,QOK H rnnaM H 06eCnelJHTb Henocpep;CTBeHHhIH KOHTaKT CH3BneKaeMhlMH 
npep;MeTaMH. 06bI'lHO Me)l(,U;y KopnYCOM $pe3epa H MarHHTHhIM CTep)I(HeM 
HMeeTcn 6poH30Ban aryrnca, n03TOMY npn ,QBH)I(eHHH $pe3epa aayrpa crans
HbIX Tpy6 He B03HHKaeT 3aMeTHbIXp;ononHHTenbHbIX CHn TpeHHn. 

Ilocne npoMhIBKH Henocpep;CTBeHHO Hap; 3a60eM Cnensro 06Ha)l(eHHn no
BepXHOCTH npeP;MeTOB, nOMeXGIIUHX H3BnelJeHHIO, $pe3ep onycxaior Ha aa
60H C He60nbIllOH HarpY3KOH H npoaoporoja pOTOpoM. Korna 3a60H Hamy
nan, POTOp OCTaHaBnHBaIOT H HHTeHCHBHO npOMhIBaIOT CKBa)I(HHy. 3aTeM OC
TaHaBnHBaIOT HaCOChI, OTpbIBaIOT $pe3ep OT 3a60n H npacrynaror K ero 
nOp;1>eMY. Bo BpeMn nom.eva aensas BpamaTb KOnoHHy pOTOpOM, rax KaK 
npH 3TOM yBenH'lHBaeTcn BeponTHOCTb norepa nOHMaHHblX npe,QMeTOB.

Pac. 25. rHlq>UnH'leCKHii O'IHCTHOii HHCTpYMeHT 

rH.llPABnH'IECKHE O'lHCTHhIE HHCTPYMEHThI 

Haorna BO BpeMR pa60T no oCBo60)l(,U;eHHIO npaxsa
lJeHHblX rpyf s stacaaerca, lJTO BO suyrpemresr KaHanlf!, 
3THX Tpy6 ofipasoaanacs npotsca. 3TO npenarcrayer n~;j 

, !.~ 

XO)l(,U;eHHIO ropnen H3 neroaapyromero IIDIypa H p;pyrq<t' 
cnYCK~eMhIX aa xafene caapanos Win OTCOe,IJ;HHeHHn CBi 
60p;HOH lJaCTH rpyti, ECJlH npofaca aeforrsunte H PhIXnhI~l 

TO aaorna ynaerca npo6HTb ax cnycKaeMhIM aa Ka6eJl'!~ 
Ha60poM rpyaoa , Korna TaKHM cnoco60M np06HTb np06Ky'i: 
He ynaerca, TO lJaCTO npHMeHnIOT runpaarrasecxae OlJHCT-'Y 
asre HHCTpYMeHThI. 

KaK BHp;HO H3 pHC. 25, B COCTaB TaKOrO HHCTpYMeHT.~ 
BXOp;RT 6aIIIMaK C rHP;poMoHHTOpHOH ronOBKOH 9, KOMII-'~: 
nexr OlJHCTHhlX HKT 5 (06hIlJHO p;HaMeTpoM 34,9, MM), ~ 

BepxHHH nepeBO,IJ;HHK 2 C OrpaHHlJHTenbHhIM KonbUOM 3.·~ 

H BXOp;HhIMH OTBepCTHRMH p;nn npoMhIBKH, nocanosaaa] 
aryrnca 6, nepeBO)J;HHK Win COe,IJ;HHeHHn C rpyaasra, xa
6enhHaR ronosxa HJIH npaxaarosiep 1, eCJlH nocnep;HHa 
cnYCKaIOT Op;HOBpeMeHHo C OlJHCTHhIM HHCTpyMeHToM. 

Ilocne OTCOe,IJ;HHeHHR H nozrseva CBo60p;HhlX OT rrpofi
KH rpyfi, B CKBaXCHHY Ha nOBHnbHOH KonOHHe 4·cnycKaIOT 
uupKynRUHoHHhIH nepeBO)J;HHK 7 nna COe,lJ;H.HeHHR C pe3b- . 
60H OCTaBIIJHXCn rpyfi. ECJIH "ronosa" rpyf He HMeeT 
peastisr, TO non nepeBO,IJ;HHKOM cnycxaior OBepIIXlT 003 
ynrronrarensaoro 31IeMeHTa H HM COe,lJ;H.HnIOTCn C npax
BalJeHHhIMH Tpy6aMH 8. 

Pa3'beMHbrn COe,IJ;HHHTenb - 3TO nepeBO)J;HHK, COCTOJl
J.UlfH H3 p;Byx lJaCTeH, COe,IJ;HHneMblX 6aHOHeTHbIM 3aMKOM. 
OH paasremaerca BHyTpH BepXHeH 06ypolJHOH Tpy6h1, 
BBHHtlHBaeTCn B HH)lOUOIO MY$ry 6e30nacHOrO nepeaon
HHKa H 3aKaHlJHBaeTCn CHH3Y pe3b60H, COOTBeTCTBy» 
meH peasfe aa "rorrose" npHXBalJeHHOH KOnOHHbI. B KOH- . 
ue onepanaa 06ypHBaHHR COe,IJ;HHHTenb aa ClJeT Bpaineaaa 
anpaso COe,IJ;HHReTCn C "rOnOBOH" 06ypeHHOH KOnOHHhI. 
Ecna npaxaaseaaaa KonOHHa He 3a6HTa, BOCCTaHaBnH
BaIOT uupKynRUHIO sepea nee, a nOTOM pa3'be,IJ;HHRIOT wo
HeTHhrn 3aMOK, H KOMnOHOBKy sepxaea lJaCTH 06ypolJHOH 
KonOHHhI MO)I(HO H3MeHHTb TaK, lJT06hI 6hlllO yP;06HO 
npoBO,IJ;HTh nansseamae pa60TbI. CHOBa COe,IJ;HHHB ooHO
HeTHbIH 3aMOK, cnycxaior IIDIypoByIO ropneny, OTBHH-': 
lJHBaIOT H nOp;HHMaIOT 06ypeHHhIe rpyfisr, 
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PHe. 26. MarHHTHblH <ppe3ep e DOCTORH PHe. 27. MarHHTHblH <ppe3ep e anexrpo
MarHHTOMHblM MarllHTOM 

EonblIDIHCTBO MarHHTHhIX <ppe3epOB 060pypyeTCH HanpaBnHlOlllHMH BO-' 
pOHKaMH, HH)I(HHH lIaCTb KOTOphIX MO)l(eT 6hITb BhIllonHeHa B BHAe 3y611a
TOH KOpOHKH (HaH60nee pacnpocTpaH,eHHaH <popMa), MO)l(eT HMeTh OCTPOY
ronhHhIH aupea HnH He HMeTb HHKaKHX aupeaoa, KaK y npeAoxpaHHTenhHO
ro peasfoaoro KOnhII,a. 110nb3a OT uanpaanatouieii BOpOHKH 60nhllIaH, TaK 
KaK OHa C03AaeT nOA MarHHTOM 3alllHmeHHoe C 6oKOB npOCTpaHCTBO )J,J1H 
pa3MemeHHH ynaanaaaewsrx npeAMeTOB H npeAynpe)i(lJ:aeT B03MO)l(HOCTh 

conpHKOcHOBeHHH HX co CTeHKaMH 06caAHhIX KonOHH. 
3neKTpOMarHHTHhle <ppe3ephI (pHC. 27) cnycKalOT B cKBa)I(HHY na xa

6ene H BKnlOlIalOT HX ronsxo no AOCTH)I(eHHH 3a60H. I1x npeHMymecTBa 
pesicoe coxpautenae sarpar BpeMeHH na cnycKo-nojJ,beMHhle OnepaII,HH H AO
nonuarensnaa nOjJ,beMHaH cana, c03AaBaeMaH 3neKTpoMarHHToM. OAHaKo, 
ecna npenjzerst na 3a60e nOKphIThI ocaAKOM HnH IlInaMOM, H3Bnellh HX He 

ynaercs, TaK KaK HeB03MO)l(HO ocymecTBHTh npOMhIBKY· 
MarHHTHhIMH <ppe3epaMH MO)I(HO nOAHHTh npejJ,MeThI, H3rOTOBneHHhle H3 

<peppOMarHernKOB. D,rrH norrsejza npeAMeTOB H3 6pOH3hI, ann IOMHHHH, 

Kap6HjJ,OB H Hep)l(aBelOIII,HX craneii He06xoAHMhI ApyrHe cnocofisr. 

52 

METAnnOmnAMOynOBHTEnH 

HHcrpyMeHTLI KOJlOHKOBOro rana yxe MHO
ro ner npHMeHHIOTCH)J,J1H H3BnelleHHH urapomex 
H npyrax npereaeroa aaanoramrstx passrepon C 

3a60H 6YPHIIl,HXCH CKBa)I(HH. I1HcTpyMeHT COC
TOHT H3 nepxnero nepesomraxa 1, xopnyca 2, 
6allIMallHoro <ppe3epa 5 H 06hIllHO H3 ABYX npy
)l(HHHhlX xepaopsarenea: sepxnero 3 H HH)l(He
ro 4 (pHC. 28). OH npennasnasea )J,J1H BhIMhIBa
HHH ocaruca C 3a60H H orfopa He60nhllIOH KO
nOHKH noponsr C 3a60H. Ilsa xepnosarens, 
OAHH H3 KOTOphIX C KOpoTKHMH npY)I(HHHhIMH 
nepbHMH, }],a1OT B03MO)I(HOCTh OTOpBaTh xepn 
OT 3a60H H nOAHHTh ero aa nosepxnocrs. Bee 
nocTopoHHHe npenMeThI, HaXOAHBIillIeCH aa aa
6oe, OTKa3hIBalOTCH B xopnyce HHCTpyMeHTa, 
saneprsie CHH3Y xepaosr, 

Baxaoe ycnosae HOpMaIIhHOH pa60ThI Me
TaIInoumaMoynoBHTenH KonoHKoBoro THna 
cB060AHoe npameaae xepaopaareneii B xoprry
ce HnH 6aIIIMallHoM <ppe3epe. Ilpa cnycxe HH
CTpyMeHTa 3a60ii: namynsraaerca npa npOMhIB
xe H spatueuaa nOBHnhHoii: KonOHHhI. Ilpa no
camce aa 3a60H xepaopaarena BXOAHT B aauen
neaae C npenMeTaMH na 3a60e H 3aTOpMa)I(H
BaIOTCH, a <ppe3ep H xopnyc nponorosaior Bpa
marsca. ECJIH xepnopsarena OKa)l(fTCH 3aKnH
HeHHhIMH KaKHM-nH60 MYCOpoM, H36hITKOM 
KpaCKH, npoAYKTaMH KOpp03HH HnH ApyrnMH 
nOCTopoHHHMH MaTepHanaMH, TO npa ox spa
meHHH npoasoaner cnoss npY)I(HHHhlX nepses, 
H na 3a60e ronsxo n06aBHTCH nperosersr, KO
ropsre nano H3BneKaTh. 

HHCTPYMEHThI C 06PATHOR I.UlPKynHUHER 

l1PH KanHTanhHOM peMOHTe CKBa)I(HH unr
pOKO npHMeHHIOT MeToA 06paTHOH II,HpKynH
II,HH, xorna )l(HAKOCTh 3aKallHBaeTCH B sarpyfi
Hoe npoCTpaHCTBO H nOAHHMaeTCH H3 CKBa)I(HHhI 
no Tpy6aM. 3TO n03BonHeT BhIMhIBaTh aa nonep
XHOCTh 60nee xpyrmste H raxemae raepnue 
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PHe. 28. MeTannOWn3Moyno

OHTenb KonOHKOBoro THn3 
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PMc. 29. MeTaJllIOWJJaMoYJlOBHTeJlb 3lKeKIlHOH
noro rana c 06paTHoi l(IfpKYJlRUJlei 

6 
PMc. 30. MeTaJllIOWlIaMoymlBHTellb c 06paTHoii 
IlHPKylllllllleii, KMeJOlIlHi KOllblleBOi xanan B 7 
xopnyce: 

1 - BepxHHH nepeaornonc; 2 - aanpaanmouraa 
aopoaxa; 3 - CT8JlbHOH wap; 4 - cenno nrapoao
ro xnananaj 5 - xopnyc c KOnbu.eBblM xaaanose; 
6 - nOBHTe1Ib THna xepnopaarena; 7 - 6aw
MaqHblH <jlpe3ep 

'1aCnUJ,hI, a raxxe HCnOJlh30BaTb 06hl'lHhIe )i(H,nKOCTH BMeCTO cneuaansnstx 
BhICOKOBJl3KHX. OAHaKo B CKBa)f(HHaX C He06ca)f(eHHhIM CTBOJlOM npasre
HeHHe sroro MeToAa O'leHh orpanaueao BCJle,lJ,CTBHe B03MO)f(HOro nomome
HHJI )f(H,nKOCTH rtoponasra. TeM He MeHee nOTOK )f(H,l.J,KOCTH npa 06paTHOH 
UHpKynJll.QIH OKa3hmaeTCJI O'leHh 3<1><I>eKTHBHhiM npa npoTaIIKHBaHHH '1epe3 
KepHOpBaTeJlH B KOnOHKOBylO rpyny Tex npensseroe, xoropsre 6hIJlH 6bI 
orfipouremr K CTeHKe CKBa)f(HHhl BCTpe'IHhIM nOTOKOM npa npJlMOH lI,HpKY
JlJlUHH. I1MeHHo C yserow nora 06CTOHTenhCTBa B nOCJleAHHe ronsr 6h11IH 
C03,l1,aHhI ,!.J,Ba rana MeTaJll101UJlaMOYJlOBHTeneH C 06paTHOH lI,HpKynHl.J,HeH. 

B KOHCTpyKI.J,HH nepsoro rana (pHC. 29), '1T06bI nanpasarj, 1l0TOK )f(H,lJ,
KOCTH sepea HaCa,lJ,KH (cortna}, B nOBHnbHyIO xorronay c6paCbIBalOT wap. B 
rrpocrpancrae sa Haca,lJ,KaMH C03,lJ,aeTCH paapexceaae, TaK KaK HaCaA!<H Han

paBnJlIOT )f(H,lJ,KOCTb sepes oTBepCTHJI B CTeHKax Kopnyca sa ero: npenenu. 
Enaronapn nOHH)f(eHHoMY ,lJ,aBlleHHIO B xopnyce cnapana, )f(H,lJ,KOCTb H3 CKBa
)f(HHhI aacacsraaercs B Hero sepea HH)f(Hee ornepcrae C xepaopsarenew. 

B KOHCTpyKlI,HH nroporo rnna (pHC. 30) xopnyc HHcTpyMeHTa HMeeT 
nse CTeHKH, npocrpattcrno Me)f(,l.J,y KOTOpblMH npeznraauaseao ,lJ,JlH npoxona 
3aKalJHBaeMOH )i(H,nKOCTH, KOr,lJ,a c6poweHHblH csepxy urap nepexpoer lJ,eHT
pansaoe npoxonnoe OTBepcrne. IIocne npOMbIBKH CKBa)f(HHbl B Te'leHHe ape

MeHH, He06XOIJ,HMOroMll Y,lJ,alleHHH OCa,l.J,Ka, cfipacsraaior uiap, KOTOPbIH ca
WiTCH B ceano lJ,eHTpaJIhHOro rtpoxonuoro oTBepCTHJI, H nOTOK )f(H,lJ,KOCTH 
HanpaBnJleTCJI sepes KOnblJ,eBOH xanan xopnyca K BhlXO,lJ,HbIM OTBepCTHJlM, 
pacnonO)f(eHHbIM nan 3a60eM B 3aTpy6HoM npOCTpaHCTBe. B nOM MeCTe 06
pasyercs 30Ha 1l0BhlweHHoro ,lJ,aBJIeHHH, n03ToMY '1aCTb )f(H,lJ,KOCTH onycxa

eTCJI BHH3 H BXO/I.HT B Kopnyc HHcTpyMeHTa '1epe3 HH)J(Hee OTBepCTHe C xep
uopaarenesr, IIo.I.J,HHMaHcb BHyTpH Kopnyca, )f(H,l.J,KOCTh BblXOAHT H3 Hero B 

3aTpy6Hoe npOCTpaHCTBO sepea cneuaansnsre orsepcraa, pacnOnO)f(eHHble B 
BepXHeH '1aCTH xopnyca, TaKHM 06pa30M, B paiioae HHcTpyMeHTa C03,lJ,aeTCJI 
ofparnas l.J,HpKynJlI.J,HJI. 

IIpI1 c6paCbIBaHHH HJlH npOKa'IHBaHHH uiapoa H npyrax np060K cnenyer 
,lJ,eHCTBOBaTh OCMOTpHTenbHO. Bsnne y)f(e rosopanocs, 'ITO ace cnycxaevoe B 

CKBa)f(HHy nonsoro 6blTb ruiarensao 3aMepeHO H 3aperHCTpHpOBaHO, nosro
My Hy)l(HO npOBepHTb, HeT JlH B KOJlOHHe cy)f(eHHH, B KOTOpblX wap IDlH 
npotixa MoryT 3aCTpHTb. Ha,lJ,O cnenars raxyio nposepxy 06H3aTemHOH npo
UeAypOH, npe,lJ,WeCTBYlOmeH cfipacsmamno '1ero-JlH6o B Tpy6bI. 

H"CfPYMEHTbl C tIlPHKIlHOHHblMH 3AXBATAMH 

Bo MHOmx cnyxaax pa3MepbI H <l>opMa npensreros, HaXOAHl.U,HXCH B 
CKBa)fGfHe, He n03BOJlHlOT Hcnonb30BaTb ,lJ,nJl HX H3Bne'leHHJI cepHHHO asmyc
KaeMble MeTann01UJlaMoynoBHTenH. Tpefiyerca npOJlBHTb H306peTaTenb
HOCTh, '1T06bl C03,lJ,aTb He06xo,l.J,HMYIO KOHCTpyKI.J,HIO. Ecnn /I.HaMeTp CTaH,lJ,apT
Horo HHCTpYMeHTa CJlHIllKOM Man ,l.J,Jl1l npoxona B Hero npe,lJ,MeTOB, naxona

I1UfXCH B 3a60e, MO)f(HO H3 crpesxa YTOmueHHOH illlH 06bl'lHOH Tpy6bl cne
narj, xopnyc caMO,lJ,enbHoro nOBHTeJIJI. B Tpy6e ,lJ,enalOT OTBepCTHJI, pacnono
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>KeHHble rro xpyry, BCTaBnHIOT B llliX KyCKH CTanbHOH npoaonoxa H npanaa
BaT HX K reny Tpy6bl B OTBepCTHHX. Ilnnysaerca rrpoBOnQlIHblH saxsar BHyT

pa Tpy6bl. TaKOH HHcTpyMeHT Henb3H apautars sa 3a60e, TaK KaK rrpOBonOKa 

6yn nonosrana HnH asrpaana H3 raesn. Ho ecna HHcTpyMeHToM naxpsrrseT 
npemser aa 3a60e, TO 3aXBaT ero ynepsorr. 

IiHcTpyMeHT C <pPHKII,HOHHbIM 3aXBaTOM MO)[(}lO cnenars H3 Tpy6bl C 

rr-<)6pa3HblMH npopeaasra, ecna sarnars BHYTPb 06pa30BaBIlIHeCH H3blKH Me

ranna. TaKHM HHCTpyMeHToM MO)[(HO naicpsrrs H nonnan, )J,1lHHHble npenese
Tbl II,HnHHApH'IeCKOH <pOpMbl, OC06eHHO ecna HX )J,1lHHa HeH3BeCTHa. 

B nocnennae ronsr C03naHO HeCKonbKO XOpOIllHX HHCTpyMeHToB, neHCT

BylOlUHX rro npanuarry MbIUlenOBKH. K CO>KaneHHIO, ona B OCHOBHOM 

npenaasaaaeasr )J,l1JI ynapHO-KaHaTHOrO 6ypellliH H )J,1lH BpamaTenbHOro 6ype

HHH He BblrryCKaIOTCH. OAHO H3 TaKHX rrpHcrrocoGneHHH BO BHyTpeHHeM xana
ne II,HnHHApH'IeCKOrO xopnyca HMeeT nse napsr nanpasnmomax, cXOAHlUHeCH 

KHH3Y (pHC. 31). Ilo nHM nanpaanmounoa MoryT CKonb3HTb nnaunca pa3

nH'IHOH KOH<pHrypaII,HH. Korna B xopnyc BXOnHT UHnHHnpH'IeCKHH npenraer, 
nnaunca nOnHHMalOTCH rro aanpaanmouias«, pacxonacs B CTOpOHbl H rrporryc

KaH Me)[(}l;y C060H BXOAHlUHH npenver. Ilpa nBH)[(eHHH xopnyca nsepx nnaui
KH 6ynyT CKonb3HTb rro HarrpaBnHlOlUHM BHH3 H 3aKnHHHT rtpenver B xopny
ceo 3TOT HHcTpyMeHT He OTHOCHTCH K '1Hcny caMOOCB060)[(}l;alOlUHXCH, HO OH 

O'leHb 3<P<t>eKTHBeH, xorna H3 06ca)[(eHHOH CKBa)[(HHbl aano H3Bne'lb nacoc
nsre UlTaHrH HnH HKT, HaCTonbKO rrOBpe)[(}l;eHHble Kopp03HeH, 'ITO 06bl'IHblM 

OBepUlOTOM HX HeB03MO)[(HO 3aXBaTHTb. 

TPYliHblR rIAYK 

Tpy6HblH nayx - caMaH nepsaa KOHCTpyKII,HH MeTannownaMoynoBH

TenH. Ilayxa acnonsaoaanacs B ynapHO-KaHaTHOM H spaurarensaost 6ypellliH ' 

sanonro no rrpOH3BOnCTBa coapejaeausrx noaansnsrx HHCTpyMeHTOB. 

Ilayx - no 06b1'1HbIH caMOnenbHblH HHcTpyMeHT, rrpenHa3Ha'leHHblH )J,1lH ) 

asmonaesaa crreII,H<pH'IeCKOH patiorsr. Ilayxa nenaror H3 rpyti, npoicarauastx 
H3 ManoyrJlepOnHCTOH CTanH. HaH60nee nonxonauiea C'lHTaeTCH crarts C npe-: 
nenov rexyxecra 280 Mlla. Ilavx H3 CTanH C npenenosi rexyuecra asnue 
390 Mlla pafiorars He 6yneT, TaK KaK ero 3y6bH 6YAYT JlOMaTbCH, a He rHYTb-

CH. 
KaK BHnHO aa pHC. 32, 3y6bH nayxa asrpeaaior ra30rrnaMeHHoH ropen-: 

KOH, H senyuraa KpOMKa 3y6beB HMeeT KpHBonHHeHHblH rrpo<pHn b. Kposre TO

ro, ara KpOMKa BbIIlOJlHeHa B BHne KJlHHa HJlH Jle3BHH. Cnenyer raiose 06

paTHTb BHHMaHHe aa 3a30p Me)[(}l;y 3y6bHMH. Ilnana 3y6beB COCTaBJlHeT rrpH-

MepHo 3/4 AHaMeTpa Tpy6bl, H3 KOTOpOH H3rOTOBJlHIOT xopnyc nayxa. B 
sepxneii '1aCTH xopnyca aa pe3b6e Hmt aa caapxe YCTaHaBJlHBaeTcH nepeaon-. 

HHK AJlJI COeAHHeHHH C nOBHnbHOH xonoaaoa. 

Cnycx HHcTpyMeHTa - HaH60nee orneTCTBeHHaSi onepauaa, Ilpa nonxo

ne K "ronose" HaXOAHlUHXCH B CKBa)[(HHe npenveros uano BOCCTaHOBH 

II,HpKyJlHII,H1O H C npoaopoross pOTOpOM orrycxars HHCTpyMeHT, He C03naBaJI. 
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PHe. 31. "3l1XBllT KJIYJloy"  PHe. 33. MeTaJlJlOWJla

JlOBIllIbHr.di IDICTpyMeHT THIIll MOyJlOBHTeJII> rpaBHTa

MblWeJlOBKH. Ha pHCyHKe BIIJ' ....oaaoro THIIll
 
Ha HICOeH8lI urrsara, 3aKJIlDleH

IIlUI B Kopnyce IDICTpyMeHTa
 
nOABHlIOIOH DJIIWKOH
 

aa Hero 60nbUlHX uarpysox. Korna 3y6bH KOCHyTCH "ronossr" npenssera, no 
06bl'lHO CTaHOBHTCH 3aMeTHO 6naronapH pblBKaM nOBHnbHOH KOJlOHHbI. Iloc
ne roro, KaK HHcTpyMeHT nOCTHrHeT paC'IeTHOH rny6HHbi (rro 3aMepaM ) H 

aannexaeeasre npeneseru BOHnyT B xopnyc HHCTpyMeHTa, pblBKH npexpars
TCH. Teneps, npononxaa spamars HHcTpyMeHT pOTOpoM, C03AalOT oceayio nar
pyaicy aa Hero, 'iT06bl sarnyrs 3y6bH anyrps Tpy6bl (B BHne "arrenbCHHOBOH 

KOpKH"), )J,1lH ynepxaaaa rrOHMaHHblX npensseroa. QT06bl acnonesosars na
yx eute paa, aano asrpeaan, HOBbie 3yObH. 

METAnnOmnAMOynOBHTEnbfPABHTAUHOHHOfOTHrIA 

Merannomnaeaoynonarena rpaBHTaII,HOHHOrO rana (pHC. 33) pacnonara
lOT Han nonOTOM, <ppe3epOM, nOBHTeneM C 3aXBaTOM rana xepnopsarena. 
Ona pa60TalOT rormco npa UHpKynHII,HH, KOrAa BOCXOAHlUHH rrOTOK )[(H):(KOC

TH aner rro aarpyfiaojay rrpOCTpaHCTBy. Koxyx HHCTpyMeHTa HMeeT cpasaa

rensao 60nbUloH nHaMeTp, rr03ToMY B nnrepaane nporas Hero nnourans no

nepesaoro Ce'leHHH aarpyfiaoro rrpOCTpaHCTBa ysreasuraerca, 'ITO nener K 

noasnueaaio CKOpOCTH BOCXOnHmero rrOTOKa. 

Y BepXHeH KpOMKH icoxyxa nnouians nonepesnoro cesenaa sarpyfinoro 

npocrpancraa pe3KO YBenH'lHBaeTCH, 'iTO COrrpOBO)[(naeTCH 06pa30BaHHeM 

30Hbl pa3pH)[(eHHH BOCXOAHmero rrOTOKa C Typ6yneHTHblMH 3aBHXpeHHHMH. 

B JTOM MeCTe rrOnHHMaeMble C 3a60H rnepnsre '1aCTHIJ;b1 rrOBblUleHHOH IUlOT

HOCTH, TaKHe, KaK KyCKH MeTanna, raepnocnnannsre BCTaBKH, 06nOMKH 
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PHe. 32. Tpy6HbIH 

nayK 



Tatillu/4il 3 

.nHaMeTP CKBa>KHHbl HJIM HapY>KHblH .u;HaMeTp THn npHcoe.u;HHHTelIhHOii 

BHYTpeHHHH .u;HaMeTP KO>Kyxa, MM pe3b6bl no CTaH)J;apTY 

06cllJJ.HOHxorromrsr, MM AHI1,Reg 

114,3-117,5 
117,5-123,8 

93,7 
101,6 

2 3 
/ 8 

2 7 
/ 8 

130,2-149,2 114,3 3 1/2 

152,4-161,9 127 3 1/2 

165,1-190,5 
190,5-215,9 

139,7 
168,3 

3 1/2 

4 I /2 

219,1-244,5 
244,5-288,9 
292,1-330,2 
374,6-444,5 

177,8 
219,1 
244,5 
327 

4 1/2 

6 
5 

/ 8 

6 5 
/ 8 

7 5 
/ 8 

3y6beB, urapmca H3 nOAIUHIIHHKOB 3aMe}J)UIIOT ABH)I(eHHe H OCe)J,llIOT B KO

)l(yX. fpaBHTaI.\HOHHble MeTaJIJIOIlDIaMoyJIOBHTeJIH MO)l(HO CIIYCKaTb 110 ABa 

(OAHH Hap; npyrnst), '1T06bI yBeJIH'lHTh CYMMapHblii 06'beM KO)l(yXOB. HeKO

ropsre 6ypOBHKH paasreuiaxrr Me)l(}J;y HHMH HeCKOJIbKO rpyti, 
HeJIb311 nonycxars npoaenenae CBapO'IHbIX pa60T xa BaJIy MeTaJIJIOlIIJla

MOyJIOBHTeJIlI B IIpOMbICJIOBbIX YCJIOBHlIX. EypOBHKH YCHJlHBalOT COeAHHeHHe 

xoxyxa C BaJIOM, IIpHBapHB31I KOCbIHKH, HO 6e3 COOTBeTCTBYlOmeii TepMo06

pa60TKH no MO)l(eT IIpHBeCTH K 06pa30BaHHIO rpeunm H 3aKOH'lHTbClI ana
pHeH. 

PeKoMeHp;yeMble pa3MepbI MenlJIJIOlIIJlaMOYJIOBHTeJIeH rpasarauaonnoro 
THlIa IIpHBep;eHbI B Ta6JI. 3. 

rHnPOCTATHqECKHE~rrOHKH 

Korna nano ynamrn, H3 CKBa)I(HHbI IIOCTOpOHHHe npenraersr, HeOJJ;H0pOp;

nsre 110 BeJIHlIHHe H COCTaBy, MO)l(HO BOCnOJIb30BaTbClI rHP;pOCTaTH'IeCKOH )l(e

JIOHKOH. )l{eJIOHKH asinycxaror }J,l111 cnycxa aa rpyoax H na xaxare. B pafiore 

scex )l(eJIOHOK HCIIOJIb3yeTclI IIpHHUHII nepenana rHP;pocTaTH'IeCKOrO naane

HHlI. CHJla, C KOTOpOH npensrersr npOTaJIKHBalOTClI sepes JIOBHTeJIb B xopnyc 

)l(eJIOHKH, 3aBHCHT OT IIJIOTHOCTH )l(HP;KOCTH B CKB3)l(HHe. Macrae )l(eJIOHKH 

MO)l(HO onycxars aa 3a6oH MHoroKpaTHo, noxa see nocroponnae npensrersr 
He 6YJJ;YT BbmOBJIeHbI, a CKBa)l(HHa - osmneaa. )l{eJIOHKH oc06eHHO 3q,q,eK

THBHbI }J;Jl1l H3BJIe'leHHlI urapourex, nO}J;lIIHnHHKOB, KyCKOB MeTaJIJIH'IeCKHX 

rpyfi, 60JITOB, raex , oCTaTKoB nepq,opaTOpoB H HeMarHHTHblx npensreroa. 

OCEBbiE TOPllEJlhI 

Ocessre TOplIe}J;bI (pHC. 34) cnycxaror B CKBa)l(HHY aa Tpy6aX HJIH na 

Ka6eJIe. OHH HMelOT P;OBOJIbHO MOlIIHbIH KYMYJIlITHBHbIH aapan aspsmxar
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KH, npeJJ;H3'JHa'leHHbIH }J,l111 pa36HBa

HUlI HaXO}J;JllUHxClI B CKBaX<HHe npen

MeTOB, xoropsre He ynaerca H3BJIe'lb 

06bI'lHb1MH JIOBHJIbHblMH HHCTpyMeH

raMH. Ilocne sapsraa OMOMKH H3BJIe

xaror MarHBTHblMH q,pe3epaMH HlIH 

MeTaJIJIOIIIJlaMoYJIOBHTeJIlIMH. Bcnen
crane 60JIblIlOH CHJlbI sapsraa MOryT 

06pa30BaTbclI xaaepasr, a '1aCTb 06

JIOMKOB OKa)l(eTClI 3a6HToH B CTeHKH 

CKBa)I(HHbI. Hecssorpa na TO, 'ITO TOp

nena CKOHCTpYHpoBaHa TaK, 'lT06bI 

CHJIa aspsma 6bma aarrpaanena TOJIb

KO BHH3, IIpaKTH'IeCKH no TPY~O 

ocymecraars. 
PaCCTOllHHe OT ropnertsr P;O UeJIH 

nrpaer orposeryto pOJIb, II03T0My 

xorna ropneny CIIyCKaJOT aa rpyfax, 
Hap; o6'beKToM aspsraa ocyrnecrana
lOT nposrsrsxy, '1T06bl IIOBblCHTb 3Cj>_ 
<PeKTHBHCCTb B03p;eiiCTBHH. Ecna TOp

neny cnycxasor aa xafene, TO nepen 
3THM nano CIIyCTHTb nonoro, 'lT06bl 

rapaaraposars cnycx TOplIe}J;b1 nenoc
pep;CTBeHHO P;O UeJIH. 

Haxorna He cnenyer sapsraars
 
oceasre TOplIe}J;bI BH)'TpH rpye HlIH
 

oocanaux KonOHH, TaK KaK B3pbmOM
 

MO)I(HO nospeznrrs Tpy6bI H yxyn

lIIHTb COCTOHHHe aBapHHHOH CKBa


)l(HHbI. ......:,: 

PRe. 34. <>CeDaR KYMYJlllJ1fDH8JI ropnena 

cDPE3EPbI, APMHPOBAHHLIE KAPBIf,1J;OM BOJlb4)PAMA 

IIO-BHAHMOMY, nOHBJIeHHe pexyutax H q,pe3epYlOillHX HHcTpyMeHToB, 

apMHpOBaHHbIX Kap6HJJ;OM BOJIbq,paMa, - 3TO xpyrmeimree HOBOBBep;eHHe 

B npOH3BOP;CTBO asapaaasrx HHcTpyMeHToB aa nOCJIe}J;HHe 30 JIeT. Ilo C03p;a

HHH H OCBoeHHH IIpOH3BOncTBa coapeneansrx HHcTpyMeHToB C Kap6Hp;oM 

BOJIbq,paMa BbIIIYCKaJIHCb q,pe3epbI rorppaposanaoro rana, OHH HMeJIH q,pe

3epoBaHHble 3y6bH HJlH JIonaCTH, nonaeprnyrsie ueMeHTaUUH, r.e. TOHKHH 

nOBepXHOCTHbIH CJIOH, npenHa3Ha'leHHbIH }J,l111 pesanaa, HMeJI IIoBblrneHHYIO 
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TBepJJ:OCTb, a rrry6)1(e pacnonosceausrii MeTann 6bill B nonyomYIUeH HOM COC
TOJlHHH H COXpaHJln cpasnnrensayio BJl3KOCTb. 3TO npenoxpanano 3y6bJl H 

nonacra OT cnOMOB. 

MATEPHAJI lI»PE3EPOB 

Kap6HJJ: BonI4>paMa MJI apMHpOBaHHJI <!>pe3epoB nOCTaBnJleTCJI B BHJJ:e 
npyncos JJ:JJHHOH oxono 0,45 M. 'IacTHIJ,b1 cnesenaoro Kap6H;::t:a Bonb<!>paMa 
O'leHb HeoJJ:HopoJJ:Hbl no <!>opMe H HMeIOT ocrpsre KpOMKH, KaK y 6HToro 
creicna. 3TH '1aCTHIJ,b1 3aKnIO'IeHbl B CBJl3YIOIUHH MaTepHan H3 mncens-cepeti
PJlHOH 6POH3bI. B Ka)I(JJ:OM npyrtce '1aCTHUbl orcoprnpoaaasr no BenH'IHHe, H 
HX paastepsr MoryT 6bITb B onpeneneuusrx npenenax, aanpaxsep OT 9,5 JJ:O 

6,4 MM HJIH OT 0,5 JJ:O 0,35 MM. 
Kap6HJJ: Bonb<!>paMa JJ:on)l(eH 6blTb xopourero Ka'leCTBa.H a6conIOTHO '1HC

TbIM, TaK KaK JJ:06aBKH, Macno H MyCOp npeIDITCTBYIOT HaJJ:e)I(HoMY cuenne
HHIO co CBJl3YIOIUHM MaTepHanOM. 'IaIUe scero '1aCTHIJ,b1 xpynasrx paassepoa 
HJJ:YT rom apMHpOBaHHJI <!>pe3epOB 60nbwHX JJ:HaMerpOB, a '1aCTHIJ,b1 MeHbWHX 
paasrepos Hcnonb3YIOT MJI 60nee MenKHX HHcTpyMeHToB, MJI ynponenna 
nOBepXHOCTeH TaKHX HHcTpyMeHTOB, KaK paCWHpHTenH, a TaK)I(e MJI aanon
HeHHJI npOCTpaHCTBa Me)I(JJ:y KpynHblMH '1aCTHuaMH npn apMHpOBaHHH 60nb
WHX HHcTpyMeHTOB. 'IeM 60nbwe nOBepXHOCTb pe~IUHX 3neMeHTOB, TeM 

60nbwe MO)f-::", cpesars MeTanna. 
EpOH3a - CBJl3YIOIUHH MaTepHan npyncos, HMeeT npenen npO'lHOCTH na 

cJJ:BHr oxono 700 MIla. Bnaronaps ee BJl3KOCrn H3JJ:enHe nyunre npoTHBoCTO
JI•. YJJ:apHblM narpyaxaw, n03TOMY KpaHHe He06xOJJ:HMO, '1T06bl aannasnae
Mble '1aCTHIJ,b1 Kap6Hp,a Bonb<!>paMa 6bIJIH nonHOCTbIO noxpsrrsr CBJl3YIOIUHM 
MaTepHanoM. CBapIUHKy aroro rrerse p,06HTbCJI, eCIDI B acnonssyesrow npyr
xe '1aCTHUbl He HMeIOT 06Ha)l(eHHblX noaepxnocreii. C nOH TO'IKH 3peHHJI 
npYTKHMoryT 3aMeTHO OTJIH'IaTbCJI no icasecray. 

nPOUECC HAHECEHHH nOKPbITHH(APMHPOBAHHE) 

Ilpa HaHeceHHH sa HHcTpyMeHTbI nOKpblTHJI H3 xapeana Bonb<!>paMa npa
MeHJleTCJI TeXHHKa H TeXHOnOrHJI KHcnopOP,Ho-aueTHneHOBOH nannasxa. 
CBapIUHK nonxea pa60TaTb B XopOWO npOBeTpHBaeMOM MeCTe, '1T06bl ssr
TJI)i(Ka 06ecne'lHBana non Hoeynanenae Jlp,OBHTbIX ra30B, 06pa3yIOIUHxCJI npH 

nnaanemor 6POH3bI. 
Henocpep,CTBeHHO nepen HannaBKOH nOBepXHOCTb <!>pe3epa, nOMe)l(aIUaJl 

apMHpOBaHHIO, nonxna 6blTb TIUaTenbHO OIJHIUeHa HnH06pa60TaHana TOKap
HOM CTaHKe. nI060H )l(Hp, rpaas HJIH nstns MewaIOT xopomesry cnennenmo. 
Kopnyc <!>pe3epa npensaparensao narpesaior, a apMHpyeMYIO noaepxnocrs 
nonsepraror nY)l(eHHIO MJI ynyxrueaaa cuenneHHJI. CBapIUHK nnaaar ropen
KOH npyroic Kap6Hp,a Bonb<!>paMa H pacnpep,enJleT )l(HJJ:KYIO CMeCb no 06pa6a-., 
TbIBaeMOH noaepxnocra HHCTpyMeHTa. 3TOT npouecc oueas KpOnOTJIHBblH 
rpefiyer 3HallHTenbHoro BpeMeHH. ,!I)IJI apMHpOBaHHJI <!>pe3epa JJ:HaMeTpo 

d 

, 

Pac, 35. 06pnQlaI HaIlJlaBKH Kap6HAa BonbClJpllMa 

152,4-203,2 MM MO)l(eT nOTpe60BaTbCJI 6-8 'I. Paccstorpnsr 06pa3IJ,b1 Han
naBKH Kap6Hp,a Bonb<!>paMa, noxasamrsre ua pHC. 35. 

Hannaaxa cnenana npaannsno (pHC. 35, a). Bbmep)lGlH cooTBeTcTByIO
IUHH resmeparypasni pe)I(HM H ofiecneseno uanesoroe cuennenae CBJl3YIOIUe
ro MaTepHana C MeTannOM apsrapyessoro HHcTpyMeHTa. 'IaCTHIJ,b1 Kap6HJJ:a 
Bonb<!>paMa KOMnaKTHO passreuteasr no apMHpyeMoH nOBepXHocTH H xopouro 
yxpsrrsr cnoess CBJl3YIOIUero MaTepHana. Ilocne OXJIa)I(JJ:eHHJI ofipaseu HMeeT 
cserno-aonoracrsra OTTeHOK. 

Hannasxa nposonanacs npa crnumcosr BblCOKOH resmeparype (pHC. 35, 
6), 'ITO npaseno K '1pe3MepHoMY pa3)I(H)I(eHHIO H asrropamno CBJl3YIOIUero 
MaTepHana. 'IaCTHIJ,b1 Kap6HJJ:a Bonb<!>paMa o60)l()l(eHbl H 06yrrreHbl. Ilocne 
oxna)I(JJ:eHHJI ofipaaeu HMeeT '1epHblH nser. 

Hannamca npoBOJJ:HJIaCb npn 3aHH)I(eHHOH resmeparype (pHC. 35,8). HeT 
Hap,e)I(Horo cuenneaas CBJl3YIOIUero MaTepHana C MeTannOM apsespyeseoro 
HHCTpYMeHTa. XOTJI '1aCTHUbl Kap6HJJ:a BOJlb<!>paMa yxpsrru CBJl3YIOIUHM Ma

repaanosr, nannaaxa 6yp,eT orpsraarsca OT apMHpyeMoH nOBepXHocTH npn 
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<ppe3epOBaHHH H OOnaMbIBaTbCH. Ilocne oxnaxneaaa 06pa3eu HMeeT TYCK

nblH cepefipacrsrk UBeT. 
Hannasxa nposonanacs npa COOTBeTCTBYIOllleH resmeparype (pHC. 35, 

2) H 06eCrreqeHO nanescaoe cuermenae CBH3YIOlllerO MaTepHana C MeTanrrOM 
apsotpyeraoro HHCTpyMeHTa, HO qaCTHUbI Kap6Hp,a BOnb<ppaMa pa3MemeHbi 
HepaBHOMepHO, C 60nbillHMH rrpOMe)l(}'TKaMH, qTO yxynnraer KaqeCTBO pafio
qeH rrOBepXHOCTH !\Jpe3epa. Ilocne oxnasoreaas ofipaseu HMeeT CBeTJIO-30nO
THCTblH OTTeHOK, HO yqaCTKH, He sannnuemrste TBepP.bIM cnnasoja, XOPOIllO 

3aMeTHbI. 
B npouecce aannaaxa CBapIUHK npanaer HHcTpyMeHTy OKOlNaTenbHYIO 

!\JopMY, rrpep,yCMOTpeHHylO KOHcTpyKUHeH. Cymecrsyer MHoro pa3HOBHp,
HOCTeH HHcTpyMeHToB C noxpsrraesr H3 Kap6Hp,a Bonb!\JpaMa, npennaaaasea
HbI~}:I)1H BbIl10nHeHHH cneuaansnsrx pa60T, H cBapIUHK, HaHOCHmHH :HO nox
psrrae, p,OBOp,HT HX no COOTBeTCTBHH KOHCTpyKUHH. .II.rrH ouenxa pa60qHx 
TeMrrepaTyp caa pIUHK MO)l(eT acnonsaosars "rewneparypasre xapaananra" 
QY06bI He nonycrars neperpesa H 06eCrreqHTb rrOMep)l(aHHe TeMrrepaTYpbl, He
06XOp,HMOH }:I)1H aanesororo cuerrneHHH CBH3YlOmero MaTepHana Cnannaana
eMOH rrOBepXHOCTblO. 3aKOHqeHHble H3p,eITHH HHKorp,a He rrOJJ;BepralOT saxan

ice. 11M naior OCTbITb nocreneaao, a 60nbIllHe HHcTpyMeHTbI anorna nasce aa

BOpaqHBalOT B TerrnOH30nHUHOHHbIH MaTepHan. 

KOHCfPYKUUH l1>PE3EPOB 

l1HcTpyMeHTbI C rrOKpbITHeM H3 Kap6Hp,a sonuppawa nonscrsr KOHCTPy
HpOBaTbCH C yqeTOM Crrell,H!\JHKH pa60T, }:I)1H KOTOpbIX OHH npennaaaaneasr. 
Y !\Jpe3epOB, Hcrrorrb3YlOIUHXCH npa 6eCKepHOBOM 6ypeHHH, He pexostenny
eTCH nenars rrpOMbIBOqHOe OTBepCTHe B uearpe, TaK KaK B :HOM MeCTe 6y
ner 06pa30BbiBaTbCH xepa, aa KOTOpOM!\Jpe3ep 6yp,eT aasacars. Onna H3 no

nacrea p,On)l(Ha nepexpsraars uearp 3a60H. 
IIPH H3rOTOBneHHH 6aWMaQHIdX !\Jpe3epOB (pHC. 36), ecna nossonaer 

3a30p, xenarerrsno nenars nannaaxy Kap6HP,a Bonb!\JpaMa aa BHYTpeHHeH 
rroBepXHOCTH. 3ra aannasxa 6yp,eT ofipafiarstaars noaepxaocrs ofiypanae
MbIX rpyf TaK, QY06bl OHH BXO}J;HnH B 06ypO'IHylO KonoHHy, He aaxynopaaaa 
ee, 6e3 3aKITHHHBaHHH H cnOMOB. Bo MHorHX cnysaax, xorna na BHyTpeHHeH 
nosepxaocrn 6aIllMaqHOrO !\Jpe3epa ecrs TaKOH ssrcryn, ynaercs rrO}J;HHTb 
qaCTb HnH see 06ypHBaeMble rpyfisr 6e3 cnycxa nOBHJlbHbIX HHcTpyMeHToB. 

qaCTHUbI Kap6Hp,a Bonb!\JpaMa naxorna He nonxasr BblcTyrraTb aa npene
nsr HapY~<HOH 60KOBOH rrOBepXHOCTH !\Jpe3epa, cnycxaevoro B 06ca}J;HYIO KO
nOHHY. 3Ta rrOBepXHOCTb p,On)l(Ha 6bITb OTIllJlH!\JOBaHa H nonsora pacnonarars
CH KOHueHTpH'lHO rro OTHOIlleHHIO K rrpop,onbHOH OCH HHcTpyMeHTa, qT06bl' He 
nospenars 06cap,HYIO KonoHHy. Haorna npa pa60Te B HaKnOHHO aanpasnea
HbIX CKBa)I(HHaX napyxayto rrOBepXHOCTb !\JpC3epa noxpsraaior cnoess 6pOH
3bI HITH nenaior 6pOH30Bbie naxnanxa, xoropste uerrrpapyior !\Jpe3ep B CKBa
)l(HHe, YMeHbillalOT canst TpeHHH 0 CTeHKH H 06ecrreqHBalOT Hap,e)I<HbIH 3a30p 
Me)l(}:l.y pe)l(}'IUHMH 3neMeHTaMH !\Jpe3epa H 06caP,HbIMH Tpy6aMH. l1HCTpy

he. 36. SaWMa'lHbIH IjJpe3ep 3y6'1aTOrO runa 

PRe. 37. 3a6oHHble IjJPe3epbl 

MeHTbI, cnycxaesrsre B OTKPbITblH crsorr, HMelOT raepnocnnaaayio nannasxy 
aa 60KOBbIX rrOBepXHocTHX, QY06bI rrp0.D;On)I(HTb npouecc H3MeJlbqeHHH 06
nOMKOB, rrOp,HHMaeMbIX C 3a60H BOCXO.D;HIUHM rrOTOKOM rrpOMbIBOqHOH )I(Hp,
KOCTH. 

3a6oHJu.le cPpe3ePIoI (pHC. 37), npenaaanasenmae }:I)1H paforsi B ofican
HblX KOJlOHHaX, HMelOT IWIH!\JoBaHHYIO 60KOBYlO nosepxnocrs, a npenaasaa
QeHHble }:I)1H pafiorsr B OTKpblTOM CTBOJle, - apMHpOBaHHylO Kap6Hp,OM BOJlb
!\JpaMa. 

IInOCKo.D;oHIIWA 3a6oA:Hlodi cPpe3ep noxasan na pHC. 38. 'HH)I(HIOIO no
sepxaocn, !\Jpe3epa MO)l(HO cnenars CJIerKa BorHYToH, QT06bI He OTTanKH
nars K CTeHKaM CKBa)I(HHbI paafiypasaesrsre aa 3a60e rrpep,MeTbI. .II.rrH CTa6H

JIH3aUHH HHcTpYMeHTa K ero 60KOBOH nosepxsocra npasapeau npononsasre 
rrJIaHKH. 

KOJUl1leCKHe cPpe3epw (pHC. 39) npennasaaseau ofecnesaaan, npoxon 
B "rOJIOBe" XBOCTOBHKa HITH pacurapars orsepcraa. He pexoxtennyerca 
cnycxars HX npa CMHTHH 06Cap;HbIX KOJIOHH, TaK KaK OHH MoryT yHllf aa 
KOJIOHHY. 

$pe3epw IIHJ1OTHOrO nma (pHc.40) urapoxo rrpHMeHHIOTcH wm pasfiy
pHBaHHH Tpy6. TOPllOBbIH !\Jpe3ep (H306pa)l(eH cnena) acnonsayercs WIH paa
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PIle. 38. nnocKoAoHllbdi PIle. 39. KOllH'lecKHe cllPnepbl 

3860illblii c1JPe3ep 

6ypHBaHHH HeC'beMHbIXnaxepoa He60JIbWOrO AHaMeTpa. K peasfie ero nHJIOT

aoro YAJIHHHTeJIH KpenHTCH JIOBHJIbHblH HHcTpyMeHT IJ,JIH norrsessa naxepa. 

Cl»pe3ep OMeKaeMoA cIlopMl.I (pHC. 41) HcnOJIb3yeTcH AJIH paCUlHpeHHH 
snyrpeaaero KaHaJIa rpy6, AJIH pacurapeaas H qHCTOBOH 06pa60TKH OKOH, 
npopesamrsrx B 06ca.o;HbIX KOJIOHHax. OH MO)l(eT BKJIIO'IaTbCH B KOMnoHoBKy 

HH3a aBapHHHOH KOJIOHHbl npu BbInpaBJIeHHH CMJlTbIX 06Ca.o;HbIX KOJlOHH. 
JIoDaCTHoA paclUHpHTeJlJ, (pHC. 42) ncnonsayercs AJIH paCWHpeHHH He

oticaxeaaux CKBa)I(HH. 

PA60TA HHCfPYMEHTAMH, APMHPOBAHHbIMH KAP6H.QOM BOnblllPAMA 

IlpaBHJIbHOCTb 3KCnJIyaTaJJ,HH HHcTpyMeHToB HMeeT He MeHbwee aaase
HHe, qeM KaqeCTBO HX H3rOTOBJleHHH. Maorae HHCTpyMeHTbI noapesciarorca 
euie .0;0 roro, KaK nasan, pafiorars no-aacromuesay. <I>pe3epYIOJUHe HHCTpy
MeHTbI C nannasxoii Kap6H.o;a BOJlbcllpaMa HMelOT MHoro ofimero C pe~JUH
MIl HHCTpyMeHTaMH, KOTOpblMH pa60TalOT na TOKapHblX HJIH npyrax MeTaJI
JIope)l(yJUHX CTaHKax, H npa HX sxcnnyaranaa .o;OJI)l(Hbl BbInOJlHHTbCH re )l(e 

OCHOBHble npasana H TeXHOJlOrHtleCKHe npaesssr. 
CneJJ,HaJIHCTbl no 6ypeHHIO na HecllTb H raa npHBblKJIH paforars tuapoures

HbIMH .o;OJIOTaMH, 3$$eKTHBHOCTb KOTOpblX BO MHorOM 06eCne'IHBaeTCH oce-

PHc. 40. 4Dpe3epbl DIIJlorHOI"O TIIIIll PHc. 41. epe3ep 
ofiTeK8eMoi 

c1JOPMl>l 

BOH aarpysxoil. Bnaronapa ocesoii aarpysxe 3y6bJl BpamalOmHXCJI mapo
urex paspyuraior nopony, H ee 06JIOMKH BbIHOCJlTCJI H3 CKBa)I(HHbI na nosepx
HOCTb nOTOKOM npOMl>IBo,,"OH )I(H)];KOCTH. 

IloCKOJIbKY $pe3epbI JlBJlJlIOTCJI B OCHOBHOM peJ!CyJUHMH HHCTpyMeHTa
MH, nonxon K HHM .o;OJI)I(eH 6bITb TaKOH )ICe, KaK K MeTaJIJlOpe~mHM HHCTpy
MeHTaM B MaWHHocTpoeHHH. Hano o6ecne'IHTb He06xo.o;HMYIO JlHHeHuylO CKO
pOCTb pe3aHHH. <I>pe3ep )];HaMeTpoM 101,6 MM .o;OJI)lCeH spautarsca C qaCTOTOH 
175 06/MHH, a .o;HaMeTpoM 304,8 MM - OKOJlO 60 06/MHH. Pa60Ta npa 60Jlb

WHX 'l3CTOTax BpameHHJI otecnesasaer 3CflcPeKT pe3aHHH, npenynpeseraer 
.o;p06J1eHHe, paapyurasoute .o;eHcTBYlOmee aa raepnocnnasusre MaTepHaJIbI. 
BKJIlOqaTb HaCOCbl H HaqHHaTb npoMl>IBKY H8)];O .0;0 roro, KaK $pe3ep nasner 
paforars, 

06pa3YlOJUHHCJI IJDJaM .o;OJl)l(eH y.o;aJIJlTbCJI csoeapesesso, HHatle ero na
KOllJIeHHe npasener K CaJIbHHK006pa30BaHHIO H naxe saxynopxe HHCTpyMeH
ra HIIH 3aTpy6Horo npocrpaacraa. QT06bl o6ecne'IHTb BblHOCnmaMa, npOMl>I
BOqHaH )I(H)];KOCTb nonxaa HMeTb BJl3KOCTb 50-80 Mila· C. HHCTpyMeHT cne
nyer-HarpY)l(aTb OCTOPOll'HOH B resemre nonysaca nano Bbl6paTb OnTHMaJIbHYIO 
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CKOPOCTb ero no,LGl'IH, o6ecne'IHBalO~1O 34141eKTHB
HbIii npouecc 4lpe3ePOBllHHH. Ilpa H3J1HJllHeH oeeBOH 
narpyaxe HHCIpyMeHT 6YAeT neperpeaarsca, B pe
aynsrare xero HaIIJlaBKa 6YAeT COApaHa ueJIHKOM 
BMeCTe C Kap6HAOM BonbCl>paMa H CBH3Y1OIllHM 

MaTepHanOM. 
Ecna HeT ycnOBHH AflH asmoca umarsa na nosep

XHOCTb, HaAO BKnlO'IaTb B COCIaB KonOHHbI rpasara
UHOHHbIe MeTaJIDoumaMOynOBHTenH, pacnonaras HX 

HenocpeACTBeHHO HaA 4lpe3epoM HJlH HaA YET. 
11H0rAa MO)l(HO Hcnonb30Ban 06pamylO UHpKynH
UHIO. B nOM cnysae ycnOBHH AflH ssmoca umaMa sa 
nOBepXHOCTb ropasno nysme, TaK KaK IJJ10maAb no
nepessoro ceseaaa BHYTpeHHero xaaana rpyti MeHIr 
we, '1eM IJJ10IUllAb Ce'leHHH aarpytiaoro npocrpancr
aa, COOTBeTCIBeHHO H CKOPOCTb socxonsmero nOTO
xa 6YAeT 6onbIIIe. OAHaKO HaAO HMeTbB BHAY onac
HOCIb 3aKynOpKH npoMbmO'IHbIX KaHanOB HHCTpy' 
MeHTa H rpyf CTanbHOH CTPY)l(l(OH H OMOMKaMH. 

B )l(en06HOH CHCTeMe nocne BH6pocHTa '!aCTO 
pacnonaraicr MaI'HHTbI, 'lT06hI ynaanasars MenKylO 
CTanbHYIO crpyxocy, npoIlE,D;UIy1O CKB03b CHTO. 3T0 
nossoraer TO'IHee OueHHTb Macey pasfiypemtoro Me
ranna H npenarcrsyer nona,LGlHHIO B HaCOCbI a6pa

3HBHOro MaTepHana. PRc.42.nonaCTHoH 
pacWllpHTem. H3HOllEHHYIO HaIIJlaBKY Kap6H,LGl Bonb41paMa 

MOX<HO BOCCTaHOBHTb nocne COOTBeTCTBYlOmeH nOA

rOTOBKH. Crapyio HaIIJlaBKy HaAO TIWlTenbHO O'IHCTHTb, nposrsrn, H y6eAHTIr 
CJI, 'ITO cuenneaae C MeTaIIJIOMHHCTpyMeHTa xopouiee. Ilocne aroro socera
HaBJIHBalOT HaIIJlaBKY, COMIOAaH Bee npanana, 06H3aTenbHbIe AflH nepsoaa

'lanbHOH HaIIJlaBKH. 

mtKBH.IlAU.IDI ABAPuR, CB.SI3AHHbIX COCilYCKOM 
B CKBA)I(HHY HHCTPYMEHTOB HAKAliEJIE HJ1H HAKARATE 

Pa60TbI no H3Bne'leHHIO H3 CKBa)I(HHbI Ka6enH unH xaaara H HHcTpyMeH
TOB, cnyurennsrx na HeM, MoryT OKa3aTbCH O'leHb cnO)l(HbIMH. 3AeCb aano 
y'IHTbIBaTb, na '1eM cnycxann HHcrpyMeHTbI: aa xanare HnH na xafene, 060p
BaH 3TOT KaHaT HnH HeT. Ecna Ka6enb He 060pBaH, TO nysure He nbITaTbCH OC
Bo60AHTh ero aa C'IeT AononHHTenbHoro HaTH)I(eHHH. B nY'!weM cnyvae npoa

30HAeT 06PbIB HaA HHcTpyMeHTaMH (unH npH60paMH), HaxoAHIllHMHCH B 
CKBa)I(HHe, 'ITO rp03HT norepeii AoporOCTOHIllHX HHcTpyMeHToB. A ecna B 
'1HCne HHcTpyMeHToB OKa)l(eTCH paAHOaKTHBHbIH HCTO'IHHK, TO cHTyaUHH MO

)l(eT CTaTh O'leHb cepseanok. 

.1lJIH nH;KBHAaUHH TaKOH asapan MO)l(HO socnonsaoaarsca OAHHM H3 
ABYX MeTOAOB, CBH3aHHbIX CO cnyCKOM B CKBa)I(HHY KonOHHbI rpyfi, Jlepasni 
MeTOA - CnyCK rpyfi "nosepx" xatiena, a BTOpOH - cnycx ua rpytiax osep
WOTa C6oKOBbIM OKHOM. 

METO.ll CDYCKA TPYIi "nOBEPX" KAliEnJl 

CnYCK Tpy6 "nosepx" Ka6enH - Hau60nee 6e30nacHbIH MeToA,06ecne
'1HBaIOIUHH BbICOKHH K034141HuueHT BepOHTHOCTH ycnexa. Ero peKOMeHAY
eTCH npHMeHHTb B rnyfoxax Heo6ca)l(eHHblX ~KBa)l(HHaX, a TaK)I(e npn nHKBH
}:(aUHH npHXBaTOB paAHOaKTHBHbIX HHcTpyMeHTOB. K He}:(OCTaTKaM MeTo}:(a 
cnenyer OTHeCTH He06xoAHMOCTb paapeaanas Ka6enH H 60nbllIHe aarparsi 
BpeMeHH na cnycKo-nO}:(beMHbIe pa60TbI. 

.1lJIH Be}:(eHHH pa60T no 3TOMY MeTO}:(y He06xoAHM cneuuanbHbIH Ha60p 
HHcTpyMeHToB (pHC. 43), KOTOpbIH npaKTH'IeCKH 60nbwe HHr}:(e He npHMe
HHeTCH. B 3TOT Ha60p BXOAHT 6ypHJJbHaH rpyoa 1, 3a)I(HM 8 MH Ka6enH C 
T-06pa3HoH nonaecxoii, nse Ka6enbHbIx ronOBKH 4, UUnHHJJ:pH'leCKHH rpya 
5 H OBepWOTbI: cnycxaesrsra B CKRa)I(HHY 2 H)1,l1H paforsr na noaepxnocra 
6, a TaK)I(e lUIHTa C npopessm H nepesoznnnc 7 (c npOTO'IKOH) non 3TY npo
peas H Konbe06pa3HoH ronOBKOH MH 3aXBaTaoaepuroroes. 

Kafens 10, HAYIllHH K npaxaasennosry HHcTpyMeHTy, cnerxa HaTHrHBa
lOT (10 KH) H ua Hero KpeDHT 3a)I(HM 8 aa yposne KonOHHOH ronOBKH HJJH 
crona poropa 9, nocne '1ero Ka6enIO naior cnatiaay, nO}:(BeWHBaH ero aa aa
)l(HMe. 3aTeM xafiern, pa3pe33IOT HaA 3a)I(HMOM ua Y}:(06HOM MH pa60TbI pac
CTOHHHH. Ilpa nOM HaAO HMen B BMY, 'ITO B HaKnOHHbIX CKBa)l(HHaX npo
TH)I(eHHOCTb Ka6enH OT npHXBa'leHHOrO HHcTpyMeHTa AO YCTbH yBenH'IH
eTCH, xorna Ka6enb OKa)l(eTCH B rpyfax, cnyutemrsrx B cKBa)I(HHy. Ilorry
'1eHHylO npn paspeae HH)I(HIOIO '1aCTb xafiena 060py}:(y1OT Ka6enbHoH ronos
KOH, K KOTOpOH npHCOeAHHHIOT nepeaoznnnc C npOTO'IKOH H xonseofipaaaoa 
ronosxoa. KOHeu aepxneii '1aCTH Ka6eJlH 3 (nonyseaaoa npa paapese] npo

nYCKalOT sepea pomuc na xpoaonoxe H 060PYAYlOT Ka6enbHOH ronoaxoir, 
K KOTOpOH npHCOeAHHHIOT UHJJHHJJ:pH'IeCKHH rpya 5 Coaepurorosi 6. 

llOpH}:(OK cnycxa rpyf nOKa3aH aa pHC. 44. Ha nepayto cnycKaeMYIO B 
CKBa)I(HHy caesy Tpy6 1 HaBOpa'lHBaIOT CHH3Y oaepuior 2, npeAHa3Ha'leHHbIH 
MH 33XBaTa OCTaBneHHOro B CKBa)I(HHe HHcTpyMeHTa. KOHeu BepXHeH '1aCTH 
Ka6enH nO}:(HHMaIOT }:(O sepxnero ropua CBe'IH, rne BepxOBOH pa60'lHH onyc
xaer oaepuior C rpysoss BHYTpb CBe'IH. llo BHYTpeHHeMY xaaany CBe'IHosep
1lI0T 4 C rpyaoss onycxaerca no nona 6ypOBOH, rne OAHH H3 nOMOlUHHKOB 6y
pHJJblUHKa COeAHHHeT ero C Konbe06pa3HOH ronOBKOH nepeBOAHHKa HH)l(HeH 
Ka6enbHOH ronOBKH. HaTHrHBalOT Ka6enb ne6e}:(KOH xaporaxaoro nozrsesr
HHKa H CHHMalOT 3a)I(HM C nOABeCKoH. CnYCKalOT caesy 6YPHJJbHbIX rpyf H 
Ca)l(3lOT ee aa CTon poropa 6. 

Ha nporosxy nepesomraxa 5 HHX<HeH Ka6enbHoH ronOBKH HaAeBalOT 
npope3blO onopnyio nnary 3. naior cnafinay xafierno, H nnara caAHTCH na 
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PRe. 44. CxeMa npOBeAeHHRonepallHH RpH cnycxe Tpy6 "nosepx" Ka6ena 

OBEPIIIOT C 60KOBbiM OKHOM 

OBepWOT, nOKa3aHHblH na pHC. 45, HMeeT 60KOBoe OKHO B xopnyce )l;nJl 
nponycxa Ka6enJi. HH)KHJIJI qaCTb OKHa nepexororr B npoAonbHbIH passese, 
6naroAapJl qeMy HH)KHIOIO sacrs xopnyca 2 MO)KHO pasofipars na ABe qaCTH 
H B TaKOM BHAe HaAeTb OBepWOT sa Ka6enb C60Ky, aanpasaa Ka6enb aayrps 
JaXBaTa 3 osepmora. Ilocne sroro OTCOeAHHeHHaJi qaCTb xopnyca KpeOHTCJI 
na npexnee MeCTO, H oaepuior rOTOB K cnycxy B CKBa)KHUY no xaferno. Cny
CKalOT ero na 6ypHnbHblX HnH HaCOCHO-KOMnpeccopHbIX rpyoax H 3aXBaTbI
BalOT npHXBaqeHHbIH HHcTpyMeHT aa nOBHnbHYIO nporosxy HnH aa xopnyc. 

llpeHMYI.J.(eCTBa aroro OBepWOTa - OTcyTCTBHe He06xoAHMOCTH peaars 
Ka6enb H MeHbllIHe aarparsi BpeMeHH na cnycxo-norrsesraue onepanaa, Ilpa 
3anpaBKe Ka6enJi B 3aXBaT He06xoAHMO npanars Mepbl, qr06bl ero He 3aKnH
aano H He 06peJanO KpOMKaMH 3aXBaTa. Ilocxonsxy Ka6em. HaXOAHTCJI aa 
Tpy6aMH, HaAO no B03MO)KHOCTH H36eraTb npOBOpOTa rpyti, qr06bl He HaMO
rars Ha HHX xafem•. 

Bee rny60KHe CKBa)KHHbI C OTKpblTbIM CTBonOM HMelOT OTKnOHeHHJI OT 
BepTHKanH. 06bl'IH0 sroro AOCTaTO'IHO. qT06bl Ka6enb npa ABH)KeHHH nnepx 
npopesan KaHaBKH B lj)HnbTpaUHOHHOH KOpKe Ha CTeHKax CKBa)KHHbI, 6na
ronapa qeMY 3HaqHrenbHO B03paCTalOT canu TpeHHJI H Aa)Ke MO)KeT npoH30H
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BepXHHH TOpeJ.( cBeqH. CHHMa
lOT osepmor C rOnOBKH nepe
BOAHHKa H npHCTynaIOT K Coy
CKy cneAYIOIJ.(eH caesa, nOB
TOpJlJl onacaaasie onepanaa. 

Ilepen HaBHH'lHBaHHeM 
osepuora na HH)K}IIOIO caesy 
He06xoAHMO y6eAHTbCJI, qTO 
BHYTpeHHHH xaaan oaepurrra 
n03BOnJleT AOCTHrHYTb TOH 
qaCTH npaxsasenaoro HHCTPY
MeHTa,aa KOTOpylOnnaaapyer
CJI ocyme CTBHTb JaXBaT. Cne
AYeT TaK)Ke 06paTHTb BHHMa
HHena HH)KHHH ropeu osepmo
ra HnH uanpaanaiomek BOpoH
KH. 3AeCb He Aon)K}lo 6bITb OC
rpsrx KpoMOK, xoropue MO
ryr nepepesars Ka6enb B Mec-
TaX nepem6a crsona CKBa)J(H
HbI HnH npa noeamce na ycryn. 

Korna Tpy6bl 6YAYT crryntensr AO npHXBaqeHHOrOHHcTpyMeHTa, neofixo
AHMO nposepars, YAanOCb na 3aXBaTHTb ero OBep111OTOM. Ilepsaa npoaepxa 
ocymecranserca nyrest He60nbworo HaU)KeHHJI rpyti, Ka6enb npa nOM non
)KeH nan, cna6Huy. Bropaa nponepxa ocyinecranaerca npH nposrsraxe, UK 
KaK HanHlIHe HHcTpyMeHTa B OBepWOTe 6YAeT OTMe'leHO nOBblUJeHHeM naane
HHJI na BblKHAe HaCOCOB. lfT06bl o6ecneqHTb B03MO)KHOCTb npOMblBKH CKBa
)J(HHbl, na BepXH1010 caesy HaBHuquBalOT nepesonaax CO cneUHanbHblM xap
MaHOM, B KOTOpblH MO)K}lO "cnpsrars' HH)KHIOIO Ka6enbHylO ronosxy C ne
peBOAHHKOM. Ilocne aroro na Tpy6b1 HaBHHqHBalOT BeAYmylO rpyfiy C BePT

rnoroja HnH npoMblBo'IHylO ronOBKY· 
Y6eAHBllIHCb, qrO OBepwOT HaAe)KHO 3aXBaTHn npHXBaqeHHblH HHCTpy

MeHT, CHOBa xpenar 3a)KHM na Ka6ene, CHHMaIOT Ka6enbHylO ronosxy, Ha6
pacsrsaior Ka6enb na anesarop H 6ypOBOH ne6eAKOH 06pbIBalOT Ka6enb B 
Ka6enbHoH ronosxe npaxaaseuaoro HHcTpyMeHTa. OcBo60AHBllIHHCJI Ka6enb 
HaMaTbIBalOT na 6apa6aH KapOTa)KHOro nOA'beMHHKa, a nOHMaHHblH HHCTpy

MeHTnOAHHMalOT C 6ypHnbHblMH Tpy6aMH. 
Bee HHcTpyMeHTbl (Ka6enbHble ronOBKH, xopnyca H noaansnsre nporos

KH npH60poB H HHcTpyMeHTOB, npHCOeAHHJleMbIX K xafiena}, cnycxaesrsre B 
CKBa)KHUY, AOn)KHbI 6bITb ruarensno aassepeasr. 
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he. 45. OSepWOT e 60KOSblM OKHOM: 

1 _ pOlIHK; 2 - KOpnyc; 3 - 33XB3T; 4 - BHHT orp3HH'lHTelIbHOrO 

KOlIbU3; 5 - orp3HH'1HTelIbHOe KOlIbUO 33XB3T3 

TH npHXBaT Ka6eJHI BeneACTBHe nepenana )J,8BJIeHHH. Ilea
TOM}' OBepIllOT C 6oKoBbIM oKHOM He npHMeHHJOT AJIH 

JIHKBHAau;HH asapaa B rny60KHX CKBa)IQIHaX C OTKpbl-

TblM CTBonOM. 

HcrO'lHHKH PA,UHOAKTHBHOrO H3nY'IEHIUI 

3a nocnenaae rortsr B npaxraxe reo$H3H'IeCKHX HC

eneAOBaHHH CKBa)IQfH pe3KO B03poCJIH o 6DeMbl npHMeHe

HHH HCTO'IHHKOB pap;HOaKTHBHOro H3JlyqeHHH.· llonyrno 

yaenaxanocs 'lReno eny'lK6, KOHTpoJDIpyJOIlUfX pafory 

3THX HCT01fHHKOB. Korna HCTO'IHHK OKa3bmaeTCH npax

3 Ba'leHHbIM HJlH ero OCTaBHnH B CKBa)I(}fHe, BblHCHHeTCJl, 

'ITO MHorne npoH3BOACTBeHHHKH HMeJOT CM}'THble nOHJlTHH 

o AeHCTBYIOIUHX npasanax aa TaKOH CJ1Y'Iaii. 
~ Pap;HOaKTHBHbIH HCTOtIHHK Aon'lKeH 6bITb aasnesen H3 

CKBa)IQIHbl. HenOBpe'lKAeHHblM (ecna npoBeAeHHe pa60T 

OK3)I(eTCH ueneco06pa3HbIM C TO'IKH 3peHHJl 3KOHOMHKH) 

HJDIMO'lKeT 6bITb saxopoaea B CKBa)IQIHe, ecrra 3TO He C03

AaCT yrposy nepcoHany H o60pYAOBaHHJO B 6YJJYlUeM. 

Ecna HCTO'lHHK H3Bne'lb aensaa, reo$H3H'IeCKOe npen
nplfJlTHe AOJI'lKHO nOCTaBHTb B H3BeCTHOCTb 3aKOHOAaTenb

HyJO KOMHCCHJO no HAepHOH 3HeprHH H MeCTHble srracra. 

Ilocne 310ro paCCMaTpHBaJOTCH nnaasr pa60T H npHHHMaJOT

CH peIJEHHH, xoropsie cnenyer cornaCOBbIBaTb C JaHHTe· 

peCOBaHHbIMH eny'lK6aMH.EenH HCT01fHHK OCTaeTCH B Henpo)lyKTHBHOH CKBa· 

'lKHHe, nOJIHaH HH$opMau;HH 0 HeM AOJI'lKHa conepxanca BO BceH AOKy

MeHTaUHH, BKnJO'IaH TY, KOTOpaH HaXOp;HTCH B BeAOMCTBe, Bbm:uomeM paa
peweHHe na 6ypeHHe. Ha KOJIOHHOH ronosxe HmI coOTBeTCTByJOmeM pene

pe, YCTaHaBJI}lBaeMOM na ycrse CKBa)IQIHbl, AOJI)l(Ha 6bITb CMOHTHpoBaHa 

MeTanJDI'IeCKaH nnara C BbIrpaBHpoBaHHOH HH$opMau;HeH 06 HCTO'lHHKe. 

ECJIH HCT01fHHK ocraercs HH'lKe npolJ,YKTHBHOH 30Hbl, TO 06bl'IHoro 

cnycxa o6caAHblX rpyti C nocneAYJOIUHM ueMeHTHpoBaHHeM 6blBaeT 
AOCtaTO'IHO IJ,JIH ero HaAe'lKHOH H30JIffilHH. J)OJIblllHHCTBO xancyn C pap;HOaK

THBHblMH HCTO'lHHKaMH HMeJOT xopnyc, cnoc06HblH npOTHBOCTOHTb xoppo

3HH H 3p03HH B resemre MHorHX JIeT. HaH60JIbIllYJO onaCHOCTb npeActaBJIHJOT 

nOTOKH )IQIAKOCTH HJlH rasa, HeCYIUHe neCOK HnH APyroH a6pa3HBHblH MaTe

pHan. QT06bl nonysars cornacae na saxoponesae HCTO'IHHKa B CKBa)IQIHe, 

AOJI)l(HO 6blTb npeActaBJIeHO necxoe o60cHOBaHHe OTCytCTBHH B03MO'lKHOcm 

nonananaa xancynsr B TaKOH nOTOK, a raiose nOBpe'lKAeHHH ee npa 3a6ypHBa

HHH H AanbHeHweH npOXOAKe nroporo CTBoJIa CKBa)IQIHbl. 

H3BJlE'IEHHE OBOPBAHHOrO KABEillI 

Korna Ka6eJIb 06pb1BaeTCH, OH 1I0naAaeT B CKBa'lKHHy COBceM He YaK, 

KaK ynana 6bl sepesxa HJIH uens. qeM TOJIIue Ka6enb, TeM 60JIbille ero 'lKeCT

KOCTb, H '1eM MeHbllle AHaMeTp CKBa'lKHHbI HJIH Tpy6, TeM asnue OCTaHaBJIHBa

eTCH B HHX Ka6eJIb npa naAeHHH. nOCKOJIbKY 06a 3TH $aKTopa H3MeHHJOT

CH B AOBOJIbHO IlIHpoKHX npeAenax, TPYAHO peKOMeHJlOBaTb KaKoe-JIH60 3M

nHpH'IeCKOe npaBHJIO, sa HCKJIJO'IeHHeM He06xOAHMOCTH nOMHHTb, 'ITO Ka6eJIb 

scerna MO'lKeT OKa3aTbCH ssnue, 'IeM Bbl O'lKH)J;aeTe. 

EPbIH H BHnKH 

Epur (pHC. 46) - HaH60JIee nO,lJ,XOWlIllHH HHCTpyMeHT AJIH H3Bne'leHHH 

. Ka6eJIH. fa6apHTbI epuia AOJI'lKHbl COOTBeTCTBOBaTb ,I:UiaMeTpy Tpy6 HJIH CKBa

)IQIHbl, KYAa ero cnyCKaJOT, a KPJO'IKH epura 1l;0JI'lKHbl 3aKJIHHHBaTb nonasuraii 

B HHX Ka6e1Ib, '1T06bl BbITHHYTb ero B nHHHJO npa He06xop;HMOCTH. ECJIlf epill 

cnycxaior B Tpy6bl, TO HaA HHM HaAO yCtaHOBHTb $naHeu HJIH MY$Ty-orpaHH

.mTeJIb. 3a30p Me)l(LJ;y orpamorareness H CTeHKOH rpyti AOJI'lKeH 6blTb TaKHM, 

'lT06bl Ka6enb He MOr OKa3aTbCH asnue orpaHH'lHTeJIH. 3TO npenarcrnyer 

norpyxemno epura CJIHIlIKOM rnyooxo B cnYTaHHblH Ka6eJIb H 06pa30BaHHJO 

Hall; eplllOM cansaaxa H3 Ka6eJIH, KOTOpblH MO'lKeT 3aKJIHHHTb JIOBHJIbUYJO KO

nOHHY· 

Bcerna nano craparsca BeCTH JIOBHJIbHble paoorsr B paiione "rOJIOBbl" 

Ka6eJIH. B npOTHBHOM cnysae Ka6eJIb MO'lKeT CMeCTHTbCH BHH3, Macca cnyran

noro Ka6eJIH ynnoraarca H TPYAHO 6YAeT BHeApHTb B nee epur, 'lT06bl sane

rrars Ka6eJIb KpJO'IKaMH. 

Korna epuross aauenars Ka6eJIb He YAaeTCH, 06bl'lHO cnycxaior LJ;BYXPO'lK

KOByJO BHJIKy (pHC. 47). OHa n03BOJIHeT 3aXBaTHTb Ka6eJIb He H3uyTpH, a 

caapysor. KOHCTPYKu;HH BHJlKH AOJI)l(Ha Ofiecne'lHBaTb npOXOA Ka6eJIH Me'lKAY 

po'lKKaMH H 3aKJIHHHBaHHe ero B KpJO'IKax. Ilocne roro, KaK LJ;BYX-HJIH rpex

pO'lKKOBOH BHJIKOH YAaCTCH HeCKOJIbKO paaynnormrrs Maccy Ka6eJIH H nOA

HHTb ero "rOJIOBY" asnue, CHOBa cnycxajor epur, TaK KaK OH csaraerca ca

MbIM Hall;e'lKHblM HHcTpyMeHTOM. 

EcJIH epur cnyCKaJOT nOA 6allIMaK 06caIl;HOH KOJIOHHbl, T.O OrpaHH'lHTeJIb 

Hall; HHM He CTaBHT, nOTOMY 'ITO B paCIlIHpeHHOH sacra OTKpbITOrO CTBOJla xa

6eJIb MO'lKeT OKa3aTbCH HaA OrpaHH'lHTeJIeM H npa nomese B 6allIMaK 3aKJIH

HHTbCH, npenHTCTByH AanbHeHllleMY nOJ],'beMY. 

JlOBHIIbHblE KOnOKOJIA 

EcJIH Ka6eJIb cnpeccosancs B KJIy60K, B KOTOpblH HeB03MO'lKH0 BHeA

pars HH epur, HH BHJlKY, TO MO)I(HO nOnbITaTbCH nasepayrs na 3TOT KJIy60K 

JIOBHJIbHbIH KOJIOKOJI (pHC. 48). 3a30p Me)l(LJ;y KOJIOKOJIOM H CTeHKaMH 

CKBa)IQIHbI AOJI'lKeH 6blTb MHHHMa1IbHbIM. Taxxe MHHHMaJIbHOH AOJI'lKHa 6bITb 

TOJIlllHHa CTeHKH KOJIOKOJIa y ero HH'lKHerO ropua, 3aXBa'leHHblH KOJIOKO

JIOM Ka6eJIb BblTHrHBaJOT B JIHHHJO, nepesremaa aaepx nOJIO'lKeHHe "rOJIOBbl" 
Ka6eJIH. 
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PIle. 46. CxeMa pa PIle. 47. .QByxpOlK PIle. 48. flOBJIJII.Hltlii 

60nI epWOM e or KOBIllI BHJlKa KonOKon
 
p.....lITeJleM
 

He06XOnHMO nOCTOHHHO cnemrrs 33 KOJIHqeCTBOM H3BnelleHHOrO Katie
na, Ilocxonsxy OH 06hI'1H0 cnyraa, qaCTh OJUIeTKH cosnaua H nepeonasam
HaH WIHHa ero H3MeHHnaCh, OCTaeTCH enHHCT8eHHhlH cnocoti ouenars ero KO
rrasecrso - no B38eUBI8aHHe. 3HaH Maccy enHHHUhI )J,llHHhl Ka6enH, MOJICHO 
onpenenars MHHy H3BneqeHHOH qaCTH. a OTClO.o.a - WJHHY OCTa8weHCR 8 
CK8aJKHHe qaCTH Ka6enR. 

Korna 8 CKBaJKHHe OCTaeTCR cpaaaarensno KOPOTKHH (JJ,0 30 M) 06phl
80K Ka6enR na.o. npHXBaqeHHhIM npH60poM HnH HHCTpyMeHToM, TO Ka6enh 
06hIqHO He cnyrsrsaerca, a pacnonaraercs no npRMOH snom, CKBaJICHHhI. B 
3TOM cnysae MOJICHO nOOhITaThCR naxpsrrs ero 08eprnOTOM H nponycrars 
B noaansay» KonOHHy. a OBepWOTOM 3aXBaTHTh npHXBaqeHHhIH HHcTpyMeHT 
H H38neq& ero BMeCTe CKa6eneM. Bo 8HyTpeHHeM xanane 08epWOTa, y)J,llHHH
rena H rpyf nan OBeprnOTOM HeJJ,omlOfO 6hlTh cy)ICeHHH H yCTynOB. OBepWOT 
cnycxaior Me)J,lleHHO C nposoporow, Ih8neqeHHe xoporxoro KyCKa 8MeCTe 
CHHcTpyMeHToM HaMHOrO neuresne pa60T no H3Bne'leHHIO Ka6ellH. 

OfPE3AHHE KAHATA HnH KAEEJ1H B CKBAlKHHE 

Korna B CKBaJKHHe npHxBaThlBaeT HHCTpyMeHT, cnycKaeMhIH aa Kana
re, 06hlqHO pexojsennysor orpesars KaHaT KaK MOJICHO HHJlCe, nOJJ,HRTh ero H 
npacrynars K H3BneQeHHIO HHcTpyMeHTa C nOMOlI.\h1O KonOHHhl rpyfi, TaKHe 
peKOMen.o.aIqIH HHOma nenecooepasasr H 8 cnysaax npaxsara HHcTpyMeHT08, 
cnycxaesrsrx H3Ka6ene, ecna npHXBaT npoasotuen B 06ca)ICeHHOH CK8aJKHHe. 

Ha paHHHX cranaax pa3BHTHH KaHaT PIle. 49. KaHarope3Ka 
HO-Ka6enhHoH TeXHHi<H YCTpoHCTBO WIR AJIII lpy6 AHaMeTpOM 

OTpe3aHHR cnycxanocs no npHX8aqeHHO 73MM H 50nee 

My KaHaI)' npa nOM>llGf eiue OJJ,Horo xa
nara, KOTOphIH TO)I(C qaCTO oxaasraanca 
npHXBaqeHHhIM, B pesynsrare sero CHTya
UHJl OClIO)I(HH]JaCb. C nOHB1IeHHeM B3pbm
HbIX nepepeasiaaiounrx YCTpoHCTB CTapbIii 
MeTOJJ, nOQYH 3a6b1T. 

B HaCTOHIQee BpeMR HaH60nee pacn
pocrpaseaaoe pe)/(}'utee YCTpoHCTBO WIH 
xaaara H xaferra (puc. 49) - 3TO HHCTpy
MeHT UHJIHHLJ.puqeCKoH 410pMbI, ra6apHTbl 
KOTOPOro n03BOnRIO'f cnycxars ero B 
HKT HapyJKHbIM J),HllMeTpoM 50,8 MM, 
iVIH nepepesaaaa xaaara JJ,HaMeTpoM 
14,3 MM. flo CneUUaJIhH0My JaKa3Y MO
)lCeT 6h1Tb nocrasnes HHCTpyMeHT MeHIr 
UBlX paassepoa. 

3anpaBHB KaHaT B nanpaanaronryjo 
srynxy HHCTpyMeHTll, ero onycxaior B 

PIle. SO. CxeMa AeAer
CK8aJICHHy, H OH CKOJlh3HT BHH3 BJJ,onh xa BMR KlIJlaTOpe:nol 
nara non JJ,eHCTBHeM c06CTBeHHoro aeca. 
Ilocne roro, KaK OH .o.OCTHrHeT MeCTa 
npaxsara, caepxy no K3HaTY c6pacbmalOT 
rpys. Or ynapa rpysa B xopnyce xa
HaTope3KH cpaoarsrsaer MHHHaTlOpHOe 
sapsmaoe yCTpoHCTBO, xoropoe ronxaer 
KnHH, cKonh3HUlHH 110 TbInhHOH noaepx
HOCTH pe)/(}'mero 31IeMeHTa. Pe)/(}'mHH 
:meMeHT 8bILJ.BHraeTCR BHYJPh aanpaa
nRlOmeH 8I)'nKH H nepepesaer HaxOM
ll\HHCR TaM KaRaT (pHC. 50) . 

B rpyoax He60nl>woro AHaM~Tp3 npHMeHRIOT KaH3Tope3KH CnOBHnhHoij 
npoTOqKOH aasepxy. TaKYIO )ICe nporosxy HMeeT c6paChlBaeMblH rpya, 11 
Tpy60pe3Ky, H rpya H3BneKalOT oBepWOToM, cnycK3eMbIM H3 MepHOH npo
BonOKe. B xanaropeaxax, cnycxaesurx B Tpy6h1 .o.HaMeTpoM 73 MM H 6onh
me, npenycseorpea K3HaTHblH 3aJKHM, KOTOphlH npHBOAHTCH B JJ,eHcmHe TeM 
)ICe KnHHOM, OT xoroporo cpafarsraaer pe)/(}'IUHH 3neMeHT. KaHaT 3aJKHMaeT
CR B HanpaBnRlOlUeH srynxe Ha.o. MeCTOM paapesa, H npa ero nOJJ,1oeMe H3 
CKBa)KHHhI H3BneKae1CR KaHaTope3Ka H rpya. 

l{T06bl KaH3Tope3Ka onycranacs no K3HaTY KaK MOJKHO HH)lCe, peKOMeH
JJ,yeTCR paCXa)KHBaTh npUXBaqeHHhIH xanar, H3TRrHBaR ero H OnyCKaR aa 
1,5-2 M C pe3KHM TOpMO)ICeHHeM. 3TO HHor.o.a nOMoraeT xaaaropesxe npeo
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noners nexoropsre npenHTCTBHH. Onaaxo OHa MO)l(eT ocraHOBHTbCH aa yron
meHHJlX, 06pa30BaHHbiX npH cpaumsasaax KJIH npH KpeWleHHH MeTOK aa 
xanare, a TaK)I(e B CMHTbIX rpytiax. To'IHyJO rny6HHy oTpe3aHHH xaaara HnH 
Ka6enH MO:lKHO Y3HaTb ronsxo nocne rtorrsesra oTpe3aHHOrO KOHua. 

Bsnrycxaiorca TaK)I(e KaHaTope3KH C nOnaqeH caraana B3pblBHOMY yCT
poacray OT anexrpoaaoro raiiMepa. I1x npHMeHJlJOT B CKBa)I(HHax, rne HH
TeHCHBHO ocenaioume rsepnue qaCTHUbI nOKpbIBaJOT sepxaaa TOpeUHHCTpy
MeHTa H, aMOpTH3HpyH ynap nanaicuiero rpyaa, npenarcrayror Cpa6aTblBaHHJO 

napsrsnoro yCTpoHCTBa. CnycKaJOT HX TaK)I(e B naxnomrsre CKB3)I(HHbl, rne 
HeB03MO)I(H0 o6ecne'lHTb He06xo,lJ,HMYJO CKOpOCTb naneaaa rpysa. 

3nEKTPHqECKHEnOrF.nKHMEHACOCM 

Ilorpyxnsre 3neKTpOHaCOCbl (Ta6JI. 4) npHMeHJIJOT raM, rne urraaroasre 
HJIH ranponopuraensre HaCOCbl He o6ecne1JHBaJOT He06xo,lJ,HMbIH ne6HT CKBa· 
)l(J{HbI. B KOMWleKT nacoca OObl'IHO BXO,lJ,HT anexrponaararens, c06CTBeHHO 

nacoc H YCTpOHCTBa ,lJ;llH cenapauan rasa, Ilna nOnaqH anexrposnepraa C 

nOBepXHOCTH cnycxaior rpeXcPa3Hb1H Ka6eJTh, KOTOpbIH 06b1'lHO xpensr CHa
Pf)l(J{ K HaCOCHO-KOMnpekopHbIM rpy6aM C nOMOIIn>JO nOJlCKOB H3 aepxaae
JOmeH CTanH. 

Ilocxonsxy 3a30p Me)l(,lJ;y KOpnyCOM aacoca H CTeHKaMHCKBa)l(J{HbI 'lame 
acero 6b1BaeT He6onbllDlM, TO ,lJ;a)l(e He3Ha1JHTenbHoe KOJIH'leCTBO ocesmero 
necxa, OKaJlHHbl HJIH coneii, CKonHBlUeeCJI B JTOM saaope, MO)l(eTnpasecra K 
npaxaary. 

TIpH OCBOoO)l(,lJ;eHHH npaxaaxeaasrx norpyaonrx anexrpoaacocos cneny
er 6blTb oc06eHHo OCTOPO)I(HbIM, TaK KaK Tpy6bl H Ka6enb nopoans H3Bne'lb 
HeB03MO)I(H0, a caM Ka6enb B OTnH1JHe OTxaaara HJIH reocPH3HqeCKOrO xafie
na OlleHb TJI)I(enblH H o6JIlI,Il;aeT 60nblUOH rH6KOCTbJO. TIpH oopblBe OH nanaer 
H ofipaayer TaKO" cnpeCCOBaHHbIH Kny60K, 'ITO sauenars ero epmosr HJlH 
,lJ;PYTHM HHcTpyMeHToM HeB03MO)I(HO, ,He nopsaa sa KyCKH. Ha pHC. 51 BHn
HO, KaK MO)l(eT cnpeccoaarscs Kaoenb B 06Cl1,1l;HOH KonOHKe, ecna HKT H3

Bne'lb H3 CKBa)I(HHbI ornensao OT Hero. 
B cnysae npaxaara uacoca HJIH HKT onpenenaior KpOBnJO 30Hbl npaxsa

ra H OTCOe,lJ,HHJlJOT Tpy6bl Ha.n; HeH C nOM0IW>JO XHMH'leCKOH TOpneJJ:bI-Tpy60

Ta611uI4Q 4 

Texllll'lecKaR XlplKTepHC11IKa norpY*1lb1X 3JJex1poHllcocOBI
 MaK:=~~Cny~lJ,lI'IaHapY.Kwii lJ,KaMeTp. MM MaKCHManl>HaR :J4l------=c c1JeKTHBHaR MOW
06CII,IJ;HOH KOnOIfHJd MaKCHManI>Hwii HOCT!> aa Bany aa

aacoca coca, KBT 
- _~~I _ 

30293.285,7114,3 
716186,4101,6139,7 
1430357,9130,2177,8 
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PIle.5 I. Kafienr. norpy*HOI'O 3JJeKTpOHaC0C3, Cnpll<;COBaHHwi B 06C3,1V1oH KODOIIHe 

pe3KH. QT06bl H36e)l(aTb nOBpe)l(,n;eHHJl 060pY,lJ;OBaHHH 06paTHbiM nOTOKOM 
)I(J{,lJ;KOCTH npa OCTaHOBKe ,lJ;BHraTenJl, Ha,lJ; HaCOCOM 06bI'lHO yCTaHaBnHBalOT 
06paTHblH xnanan. TIpHxBaTOMeTp H rpyfopesxy HH)I(e xnanana cnycsars 
Henb3J1, nonoMY peKOMeH,ll;yeTcJI pacrtonararj, xnanaa KaK MO)I(HO HH)I(e. 

Cnenyer nO,!J;1lepKHyTb, 'ITO peaars Tpy6bI aano TOnbKO XHMH'leCKHM cno
C060M, TaK KaK npa nOM B MeCTepaspeaa 06pa3YJOTCJl OCTpbIeKpOMKH, KO
ropsre nOTOMHcnonb3YJOTCJI,lJ;llJl nepepe3aHHJI xaferta, 

Orpeaaaasre HKT npHnOnHHMaJOT aa O,4-{},6 M, 'ITOObi HaTHHyTbKa6enb 
B aasope Me)l(,n;y KpoMKaMH pa3pe3aHHOH rpy6bI. 3aTeM aa HaCOCHbIX urran

rax HnH rpytiax Manoro ,lJ,HaMerpa cnycKaJOT B HKT re0cPH3H'leCKHH HHCTpy
MeHT C rpyaosr H MeXaHH'leCKHM JlCOM (pHC. 52). I1HCTpYMeHT HMeeT 
no.n;npy)l(J{HeHHbIH psrsar, KOTOpbIH MO)I(eT BbI,lJ;BHraTbCJI H3 xopnyca BOOK. 

Kor,lJ;a HHcTpYMeur oKa3bp1aeTCJI nporas aasopa B paapeaanaoa TI'y6e, psr
xar BbI,llBHraeTCJI aa npenensr Tpy6bI H, apauras lUTaHrH HJJH Tpy6bI 

Manoro ,lJ,HaMeTpa, MO)I(HO 3aXBaTHTb pbl'larOM Ka6enb. TIocne HeCKonbKHX 
y,lJ;apoB JlCOM asepx Ka6enb OKa3bIBaeTCJl 06pe3aHHbIM 06 OCTpyJO KpOMKy 
TPYObI, 0 'leM cBH.n;eTenbCmyeTCB060,lJ;Hoe spameaae KonOHHbI urraar. 3aTeM 
nO,llHHMaJOT re0cP.H3H'leCKHH HHCTpyMeHTH HKT CKa6eneM. 

Pac, 52. reocl»H3"'ecKHi IIHC1p)'MeHT c.= ~._]
 
rp)'3OM H MexUOl'lll<;XRM RCOM AJIR :JaxBa
ra H 06pe:Ja1lR1I xatleJlR
 

• -- --. - -·0===0 - -:_::~ 
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OCTaBWHeCH B CKBa:lKHHe HaCOC H He60nbwoe KOnH'IeCTBO HKT H xafe

nH H3BneKalOT C nOMOlUb1O OBepWOTa HJIH Tpy60noBKH nocne OT6HBKH HCOM. 

Hexoropsie HaCOCbl HMelOT B BepXHeH 'IaCTH nenposaue <pnaHIJ,bI, nOJTOMY 

npa HX oT6HBKe HooM HlIJ],O HaHOCHTh TOnbKO nerxae ynapsr BBepX H BHH3, 

noxa aacoc He Ha'iHeT jJ;BHraTbCH: Ilocne aroro OCTOPO)l(}{O pacxasomaior na
coc jJ;0 nonxoro oCBo60)l(,ll;eHHH. 

H3BJ1E1IEHHE H3 CKBAJKHH IlPHXBAqEHHLIX DAKEPOB 

K nOBHnbHblM pa60TaM, npoBO)J;HMbIM npa Ii3Bne'leHHH npHXBa'leHHbIX 

naxepos, npHMeHHMo 06mee npasano aBapHHHhlx pa60T: HajJ;O HMeTb KaK 

MO)l(HO 60nbwe HH<POpMaIUtH 06 060pYjJ;oBaHHH, HaX0iJ:HmeMCH B CKBa:lKHHe. 

Ecna assecrea lllH<Pp naxepa H <pHpMa'inroTOBHTeflb, MO)l(HO nonyurrs HC

qepnblBalOmylO HH<POpMalUtlO 0 rafaparax, THne naxepa, MeTOjJ;e naxeposxa 
H CHHTHH, paassepax. Bo MHorHX cnysaax O'leHb nonesao jJ;OCTaBHTh na CKBa

:lKHHy TO'IHO TaKOH JKe naxep. 3TO ocofieano uostoraer nOBHnbHbIM pa60TaM, 

KOr)J;3 nnanapyerca 'IaCTb 060pYjJ;oBaHHH OCTaBHTb B CKBa)J(lfHe. )I(enaTenbHo 

COXpaHHTh crapue xaranora, TaK KaK <PHpMbI-H3rOToBHTenH 'Iacro MeHHIOT 

KOHCTPYKIUtH H Ha3BaHHH, yCTpaHBalOT pacrrponaaor H npexpamaior jJ;enoBYIO 

jJ;eHTenbHOCTb. 

Ilaxepsi jJ;enHTCH ua nae OCHOBHble xareropaa - C'beMHble H HeC1JeMHble. 

C'beMHble naxepsr pa3JIH'IaIOTCH no cnocooy naxepoaxa: npa nOC3)J;Ke, HaTH

)l(eHHH H apatuenaa KonOHHbI rpyti, sa KOTOpblX cnycxaior naxep, Hexoro
psre naxepsr HMelOT rHjJ;paBnH'IeCKOe sxopnoe YCTPOHCTBO H3)J; ynnoTHHIO

ll.\HM yanosr, H He rpefiyerca HHKaKOH HarpY3KH co CTOPOHbI Tpy6. Ilpyrae 
naxepysorcs aa C'IeT H3MeHeHHH jJ;aBneHHH, a MH CHHTHH HX He06xo)J;HMO spa

uieaae poTOpOM H C03jJ;aHHe HarpY3KH MH cpeaanas CTOnOpHll.\HX umanex 

HnH xoneu. 

IIo CpaBHeHHIO co C'beMHbIMH naxepasta YCTpoHcrBO HeC'beMHbIX ropaano 

npouie. OHH COCTOHT H3 ynnorassomero yarra H HKOpHblX Mexa,HH3MOB MH 

yjJ;ep)l(aHHH naxepa OT nepeMemeUHH nsepx IUlH BHH3 (06bl'lHO 3TH MexaHH3

~I pacnonarajor no OjJ;HOMY HlIJ],naxeposr H non HHM). 3Ta cxesra MO)l(eT BH

jJ;OH3MeHHTbCH sa C'IeT MHHbl ynnoTHHIOll.\HX JneMeHTOB HnH BKnlO'IeHHH jJ;0

6aBO'IHbIX yanoa, TaKHX KaK aapsraaoe YCTpoHCTBO non naxeposs. 

CbEMHblE nAKEPbI 

Ilocne onpenenenaa rana naxepa, HaX0iJ:HmerOCH B CKBa:lKHHe, npHHH

MalOTCH Mepbl MH ero H3Bne'leHHH IUlH, ecna ecrs He06xo)J;HMOCTb, MH coe

)J;HHeHHH C HHM. Tpyfisr, ua KOTOpblX cnyiuen naxep, pacxasomaior C nenuo 

y6eJJ,HTbCH, '!TO OHH He npHXBalJeHbI H '!TO CHnbl TpeHHH He nOMemalOT BejJ;e

HHIO pa60T. EcnH naKep cHHMaeTCH 3a C'IeT BpameHHH, HY)I(HO nepe)J;3Tb Bpa

malOll.\HH MOMeHT BHH3. llnH noro Ha Tpy6aX jJ;enaeTCH Menca npoTHB ypOB

HH crona pOTopa, Tpy6bl 3aKp}"IHBa1OT BnpaBO H paCXa:lKHBaIOT. 3TO cnoco6

crsyer 60nee paBHOMepHoMy pacnpejJ;eneHHIO HanpH)I(eHHH KpyqeHHH no MH
He xononau. 

HajJ;O 33MepHTb YMHHeHHe xonoaasr npa ee HaTH)I(eHHH H npH6nH3HTenb

HO onpenenars rny6HHY KpOBnH 30Hbl npaxsara. )I(enaTenbHO nonysars 60

nee TO'lHylO HH<P0pMaIUtIO aa C'leT cnycxa npnxaarosrepa. Ecna KJIHHbH HKO

peH He y)J;3eTCH BblBeCTH H3 aauennenaa C 06cajJ;HOH KonOHHOH, HHorjJ;a OKa

3blBaeTCH J<P<PeKTHBHbIM aapsra WHypOBOH ropnensr B xopnyce naicepa, 
Ecna n03BonHeT reonOrH'IeCKHH paspea, MO)l(HO C03jJ;aTh jJ;ononHHTenb

Hoe )J;3BneHHe non naKepOM, jJ;eHCTBHe xoroporo 6YjJ;eT cnOCOOCTBOBaTh H3

Bne'leHHIO naxepa. MO)i(HO cnenars orsepcrne B HKT HenocpejJ;cTBeHHo H3IJ: 

naxeposr, '!T06bl nposrsrrs CKBa)J(lfHY, ecna B 33Tpy6HOM npocrpaucrse aa
KOIIHnOCb MHOro TBepjJ;oH <pa3bl, BbmaBWeH H3 )J(If)J;KOCTH, JanOnHHlOmeH 

CKBa:lKHHY. ECflH naxep HMeeT HKOPHblH MexaHH3M C rHjJ;ponpHBojJ;oM, MO)l(

HO YBenHlfHTb nasneaae B 3aTpy6HoM npocrpaucrns, '!T06bl nonsrrarsen ne
pesecrx MeKaHH3M H3 pafoxero B rpaacnoprnoe nOnO)l(eHHe. 

Ecna npaxaasea C'beMHbIH naxep, 'IaCTO O'leHb J<p<peKTHBHO oT6HBaHHe 

HcaMH. KonoHHa rpye H3)J; naxeposr OTBHH'lHBaeTCH HnH orpesaercs, nocne 

lJero cnycxaior noaansayio xononay C HcaMH, H pa60Tbl BelJ:YT KaK onaca
HO ssnne. 

JJ.nH H3Bne'leHHH naxepos npHMeHHIOT TaK)I(e 06ypHBaHHe H, B cnysae He


06XOIJ:HMOCTH, <ppe3epoBaHHe. K o60pYjJ;oBaHHIO npHxOjJ;HTCH npH6eraTh,
 

xorna 'IaCTb Tpy6 H3)J; naxeposr npaxaasena oceameii H3 )l(H,lU(OCTH TBepjJ;oH
 

<pa30H. Ecnn MHHa npHXBalJeHHblX Tpy6 He60nbwaH H MO)l(HO npoaecra 06y


pHBaHHe B O)J;HH npaesr, TO B KOMnoHoBKy HH3a 06ypO'IHOH xonoaasr MO)i(HO
 

BKnlOlfHTb OBepWOT C nOBHTeneM rana aauienxa HnH C06a'lKH, KOTOpblH MO


)l(eT 3aXBaTHTb 06ypHBaeMYIO Tpy6y non MY<PTy, KaK JTO nenaercs npn pa60


re Hapy)i(HOH Tpy60pe3KOH (CM. pHC. 29 H 30). Boopy)l(eHHe 6awMa'IHoro
 

<ppe3epa Bbl6HpaeTcH B 3aBHCHMOCTH OT MaTepHana, normescamero pa36ypHBa

HHIO. Ilna ocaaxa, llIJIaMa HnH ueMeHTHOro KaMHH nymue nOjJ;XO)J;HT 3y6'1a

TblH <ppe3ep, a MH pa36ypHBaHHH naxepa - <ppe3ep C nannasxoa Kap6H)J;3 
Bonb<ppaMa. 

HEC'LEMHblE nAKEPbI 

<Dpe3epoBaHHe H H3Bne'leHHe HeC'beMHOrO naxepa - oseas pacnpocrpa

HeHHaH onepauas. KOMlIOHOBKa HH3a nOBHnbHOH KonOHHbI BKnlO'IaeT apser

poBaHHblH Kap6HjJ;oM Bonb<JlpaMa <ppe3ep, nHnOTHbIH YMHHHTenb Manoro 

lJ:HaMeTpa H OCBo60)l(,ll;alOmYlOcH BH}'TpeHHIOIO rpytonoaxy HnH 3aXBaThIBa

IOmee YCTpoHCTBO. Cnenyer oco60 nOjJ;tJepKHYTb, 'ITO IIHnOTHblH YMHHHTenb 

jJ;on)l(eH 6bITb HaBHH'leH H jJ;OKpenneH, nocne sero pe3b6a <PHKcHpyeTCH npo

THB OTBHH'lHBaHHH WnHnbKOH, BHHTOM HnH nOHCKOM. Ilene B TOM, 'ITO YMH

HHTenb 6YjJ;eT BpamaTbCH BHYTpH OTHOCHTenbHO Y3Koro npOXOjJ;Horo KaHana 

naKepa H nOjJ; B03jJ;eHCTBHeM CHn TpeHHH 0 CTeHKH MO)l(eT OTBHHTHTbCH. 

IIpH pa60Te B OOCllJ],HbIX KonOHHax He60nbworo jJ;HaMeTpa ny'IIIIe npHMe

HHTb TOpuOBble <ppe3epbl, a He 6aWMa'lHble, KOTOpbIe B TaKHX r a6apHTax He 
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OTnH'IaIOTCH nposaocruo. Ila H He60JIblllOH 3a30p Me)K)ly <fJpe3epOM H 06ypH
BaeMbIM naxeposs npuaener K 3aKJIHHHBaHHIO. B KOnOHHaX 60nblllerO 
}J,HaMeTpa pexojaennyerca paoorars 6alllMa'lHbIMH <fJpe3epaMH C HannaBKOH 
Kap6H,D;a BOJIb<fJpaMa na BHYTpeHHeH nOBepXHOCTH, 06eCne'lHBa1OIIleH cB060n
HbIH npoxon 06ypHBaeMOrO naxepa BHYTPb<fJpe3epa. Hap}')KHaH nOBepXHOCTb 
<fJpe3epa nOmKHa 6bITb OTIIlJIH<fJoBaHa, 'IT06bI He noapenars 06canHbIe Tpy6bI. 
6alllMa'IHbIH <fJpe3ep nomKeH HMeTb xopnyc nOCTaTO'IHOH nnHHbI, '!T06bI B 
HeM pa3MeCTHJICH sees ynnoTHHIOIUHH Y3eJI naxepa CynnHHHTeJIHMH. 

3aXBaTbIBalOIUHe YCTPoHCTBa MorYT 6bITb pa3HbIX KOHCTPYKIJ,HH, HO B 
60JIblllHHCTBe H3 HHX HCnOJIb3YlOTCH 6aHoHeTHbIH 3aMoK H pa60'IHe npYJIGIHbI, 
o6ecne'IHBaIOIUHe cpaoarsraaaae MexaHH3Ma YCTpoHCTBa. B rpaucnopraoes 
nOJIO)f(eHHH YCTpoHCTBO cnycxaercs B KaHaJI naxepa H nOCJIe pa36ypHBaHHH 
BepXHeH 'IaCTH naxepa oKa3bIBaeTCH B 60JIee urapoxoss KaHaJIe non naxeposs. 
3neCb cpa6aTbIBaeT MexaHH3M, BbInBHralOIIlHH KJIHHbH HJIH npyroa KaKoH

. HH6y)l;b 3aXBaT sa npenensr KaHaJIa naxepa, H npH nozrsesse JIOBHJIbHOH 
KOJIOHHbI YCTPOHCTBO ynapaerca B HH)f(lIHH TOpeII naxepa H nepenaer eMY 

yCHJIHe, HanpaBJIeHHOe asepx. 
TIoCJIe pa36ypHBaHHH <fJpe3epoM HHTepBaJIa, paBHoro nnHHe sxopaoro 

Y3JIa naxepa, npexpaiuaior apauieuae, OCTaHaBJIHBalOT aacocsr H HaTHrHBa
lOT JIOBHJIbHYIO KOJIOHHY. lfuCTO aroro 6bIBaeT nOCTaTO'IHO, '!T06bI OCBOOO

)l;HTb naxep H nOnHHTb ero H3 CKBaJIGIHbI. 
ECJIH non naxeposr yCTaHaBJIHBaeTCH B3pbIBHoe YCTPOHCTBO, CKOJIb3H

IUHe MY<fJTbI H npyroe ofopynoaanne, TO Me)K)ly naxepov H JTHM ofopyno
BaHHeM paseaeutaior narpyfiox, BHYTpeHHHH )l;HaMeTP xoroporo 60JIbllle, 'IeM 
)l;HaMeTp xanana naxepa, Ilarpyfiox nOJI)f(eH 6bITb ansoe nnHHHee naxepa, 
'!T06bI B HeM MOrJIH pa3MeCTHTbCH nHJIOTHbIH ynnHHHTeJIb H 3aXBaTbIBalOIIlee 
YCTPOHCTBO, eCJIH npanerca paafiypasars naxep IIeJIHKOM. ECJIH narpyfiox 
CJIHlllKOM KOpOTKHH, TO He HCKJIIO'IeHa B03MO)f(HOCTb norepa naxepa npa 
norrsesae H3-3a OTKJIIO'IeHHH aaxaarsraaiouiero YCTpoHCTBa. 

TIpH OTCYTCTBHH narpytsca non naxeposr B KOMnoHoBKY 06yp0'IHOH KO
JIOHHbI Han 6alllMa'IHbIM <fJpe3epoM BKJIIO'IaIOT BHYTpeHHlO1O TpYOOJIOBKY C 
6aHoHeTHbIM 3aMKoM H saxsarow, paCC'lHTaHHbIM na 3aKJIHHHBaHHe B KaHaJIe 
naxepa. 3aXBaT TPYOOJIOBKH MO)f(eT 6bITb 3a<fJHKcHpoBaH B paOO'leM nonoxe
HHH Cpe3HOH lllnHJIbKOH H3 6pOH3bI. HHB KaKHX npyrax cnysaax 3aXBaTTPy
OOJIOBKH He cnenyer <fJHKCHpoBaTb B paOO'leM nOJIO)f(eHHH. 

TIpH pa36ypHBaHHH naxepos He06xonHMO COMlOnaTb TpeOOBaHHH K pa
60Te HHCTpYMeHToM, apMHpOBaHHbIM Kap6H,D;OM BOJIb<fJpaMa. BeJIH npH pa3
6ypHBaHHH naxep HJIH 'IaCTbero nasner uposopasaaarsca, CKOPOCTb 6ypeHHH 
peaxo nanaer. B TaKoM cnyuae nano OCTaHOBHTb HaCOCbI H uesororo notiypars 
l5e3npoMbIBKH. MO)f(HOTaK)f(e, npHnOnHHMaH H orryctcaa JIOBHJIbHYIO KOJIOHHY, 
HeCKOJIbKO paa ynapars <fJpe3epoM no naxepy, '!T06bI 3aKJIHHHTb ero B He

nOnaH)f(HOM nOJIO)f(eHHH. 

ABAPHH C rHBKHMHTPYliAMH 

ABapHH C rH6KHMH Tpy6aMH BO MHoroM noxosor na aaapaa C Ka6eJIeM H 
l;Ie ycrynaior HM B CJIO)f(llOCTH. fH6KHe rpyfisr 06bI'lH0 06pbIBaIOTCH BCJIenCT
BHe 'Ipe3MepHbIX paCTHrHBalOIUHX HarpY30K. TIPH 06pbIBe OHH CTpeMJlTCJI 
BOCCTaHOBHTb nepaonasansasre paassepu H, nanaa B CKBaJIGIHY, 06pa3YlOT 
cnnpaJIb. Kposse roro, B MeCTe paapsma rpyf 06pa3yeTcJI "urejnca rexysec
TH" nnHHOH no 100 MM. BeJIH rH6KHe Tpy6bI JIOBHTb CTaHnapTHbIM osep
WOTOM, KOTOPbIH rpebyer C03naHHH uexoropoii ocesoa HarpY3KH, '!T06bI 
"rOJIOBa" Tpy6bI npeononena COnpOTHBJIeHHe B 3aXBaTe, H3rH6 rpyti euie 
60JIbWe yBeJIH'IHBaeTCJI H asapaa MO)f(eT OCJIO)f(HHTbCJI. 

Osepuror aenpepsrsaoro neHCTBHH 6bIJI cnpoexraposaa cneIJ,HaJIbHO nnJl 
H3BJIe'leHHJI rH6KHX Tpy6 (pHC. 53). Y Hero nnHHHbIH xopnyc 2, H OH cnyc
KaeTCJI na rpybax, xoropsre BnHCbIBalOTCH B nonepesnoe cesenae HKT H 
HMelOT nOCTaTO'lHO 60JIblllOH BHYTpeHHHH }J,HaMeTp, '!T06bI BHYTPH HX no
MeCTHJIHCb rH6KHe rpytisr. KnHHbH HJIH 3aXBaTbI 5 osepmoros nenpepuano
ro ueHCTBHJI paapeansre H He oKa3bIBalOT 3Ha'lHTeJIbHOrO COnpOTHBJIeHHJI BXO' 
UHIIlHM B osepuror Tpy6aM, xoropsre K TOMY )f(e IIeHTpHpylOTCH HanpaBJIHIO
IIlHMH npyJIGIHaMH 4. Korna JIOBHJIbHYIO KOJIOHHY npHnOnHHMalOT, HanpaBJIH
IOIIlHe npYJIGIHbI 4 OTJlGlMaIOT KJIHHbJl HJIH 3aXBaT 5 B HH)f(lIIOIO Cy)f(eHHylO 
'IaCTb xopnyca H 3aKJIHHHBaIOT somemnae B oBepIIDT rpyesr, 
Qepe3 TaKOH: oBepIIDT MO)f(HO aaorna nponycrars COTHH MeT
pOB rH6Kox rpyfi, TIPH HaTJI)f(e1DlH OHH paCnpJlMlIJlIOTCJI 
H no ofinersaer ox saxon B osepmor. TIpH OOJIblllOM HaTH
~HHH OHH JIHOO 06pbmalOTCJI B HOBOM MeCTe, JIHOO ox yna
eTCJI norman, IIeJIHKOM H3 CKBa)f(HHbI. 

Korna rH6KHe Tpy6bI ooopBaHbI B 06canuOH KOJIOHHe, 
nano cnycxars JIOBHJIbHbIH HHCTpyMeHT THIIa "MbDJleJIOBKH" 
(CM. pHC. 33). C ero nOMOIIlbIO HX MO)f(HO BbITJlHYTb, lIT06bI 
HeCKOJIbKO pacnpaserrs HJIH na)f(C H3BJIe'lb H3 CKBa)f(HHbI. It" 

~5 

r.::....-2 

3 
nOBIDIbHLIE PAliOTbI B KABEPHAX 

B CKBll)KHHaX C OTKpbITbIM CTBOJIOM "rOJIOBa" o60pBaH 4 
HbIX Tpy6 lIaCTO YX0)l;HT B KaBepHY. 06b1'1HaJl JIOBHJIbHaJl KO
JIOHHa C oBepIIDToM MOxceT npoiiTH MHMO "rOJIOBbI" Tpy6 H 
KOCHyTbCJI ox ropaano HH)f(e. B JTOM cnysae npa BpaIlleHHH 
KOJIOHHbI HanpaBJIJlIOIUaJl sopomca osepmora CJIerKa nOA
KJIHHHBaeT, nOTOM cpsmaerca. MO)f(eT OKa3aTbCJI, '!TO coe 6 
)l;HHHTbCJI C o60pBaHHbIMH Tpy6aMH cnyuteaaoa KOMIIOHOB
KOH: He ynaCTCJI. 

Pac, 53. OBepWOT HenpephlBHoro AeiiCTBHJI:
 

1 - BepxHHH nepeBo.o.HHK; 2 - xopnyc; 3 - nax ep; 4 - HanpaBmno"
 
iuaa npY:llCHHa; 5 - 3axBaT; 6 - npY:lICHHa 3aXBaTa; 7 - HanpaBlIJllOlllaH ~7
 

BOpOHKa
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K1'HBAJI TPYliA 

TpY6a, CJIerKa H30rHyTaH B6JJH3H HHnneJIH H BKJIlOlJeHHaH B KOMnOHOB

xy JIOBHJIbHOH KOJIOHHbl HenOCpeiJ,CTBeHHO HaiJ, OBepIllOTOM, OTBO,u;HT HHCTpy

MeHT non yrnow B CTOpoH)' H HHOriJ,a n03BOJIHeT CoeAHHHTbCH C YllIeiJ,llIeH B 

xasepay "rOJIOBOH" Tpy6. 3TO CaMhIH npOCTOH H iJ,OcrynHblH cnocoe. Hexo
ropsie CneUHaJJHCTbl HCnOJIb3YIOT nepeBOAHHK C 6oKoBblM connov. Ilpa 
npoxasxe )l(lfAKOCTH H3 conna Bbl6paCblBae~CH CTpyH, OT)l(lfMalOmaH nepe

BOiJ,HHK K npoTHBOnOJIO:>KHOH CTeHKe CKB3)I(IfHbI. 3TOT cnoco6 ne Be3)1,e MO)\(

HO npHMeHBTb, TaK KaK CTpyH pa3MblBaeT He TOJIbKO 4>HJIbTpaUHOHHYIO KOp

xy na CTeHKe CKBa)l(lfHbl, HO H cremcy. 

l.hroTOBJIHIOT cneuaarrsaue nepeBOiJ,HHKH, OCH pessf KOTOpblX HaK

JIOHeHbl npyr K npyry non onpe)1,eJIeHHbIM yrrroes. I1x aassiaaior KpHBblMH 

nepeBOiJ,HHKaMH, 3a6ypoqHblMH nepeBOIJ,HHKaMH, nepeBO)1,HHKaMH co CMe

meHHblMH OCHMH. I1x MO:>KHOnpHMeHHTb BMeCTO KpHBOH Tpy6bl. EcJIH HC

nOJIb30BaHHe KpHBOH Tpy6bl He naer 3!\J!\JeKTa, MO:>KHO 3aMeHHTb HanpaBJIHIO

uiyio BOpoHKy oaepurora cneUHaJIbHOH HanpaBJIHlOilleH BOpoHKOH C OTBOiJ,

HblM KplOlJKOM (pHC. 54). 3Ty BOPOHKy ca:>KaIOT na OCTaBJIeHHYIO B CKBa)l(lf

He rpytiy HH)\(e "rOJIOBbl", HaXOiJ,HmeHCH B KaBepHe. Bpamaa JIOBHJlbH)'1O KO

3 

2 

fMc. 55. CxeMa pa6on.I OTBO,[lIWM 
KpJO"lKOM: 

fMc. 54. HanpasnllJOlI(llII BopOJll(a c or

BO,[lHbIM KpJO"lKOM 

J - OBepWOT; 2 - OTBop,Hoii KPIO'lOK; 

3 - rOlIOB3 TPy6bJ, OTKlIOIIHBui3l1ClI OT 

OCH CKB3lKHHbI 

nonny, 3aXBaTblBalOT KplOlJKOM sry Tpy6y H Ha'IHHaIOT Me)1,J1eHHonOIJ,HHMaTb 

llOBHllbHYIO KOllOHHY He YMeHblllaH MOMeHTa KpyqeHHH. npH 3TOM "ronoaa" 

Tpy6bl BbIXOiJ,HT H3 xaaepnsr H OKa3bmaeTCH B npononsaon npopesa BOpOH

KH. nO)1,beM llOBHllbHOH KOllOHHbl OCTaHaBJIHBalOT H, cnYCKaJI BHH3, HaKpbl

BalOT OBeplllOTOM "roJIOBy" Tpy6bl. Cxesra patiorsr OTBO)1,HbIM KplOlJKOM no
xasana na pHC. 55. 

Ilpa pafiore nanpaanmomek BOpOHKOH C OTBO)1,HbIM KplOlJKOM H3)1,O nOM

HHTb, 'ITO na KplOlJOK )1,eHcTByIOT 60JIbillHe narpysxa, H neperpyxars ero 

HeJIb3H HH KpyTHIIJ,HM MOMeHTOM, HH np0iJ,OJIbHbIMH yCHJlHHMH, TaK KaK OH 

MO)\(eT CJIOMaTbCH H OCJIO)\(HHTb aBapHIO. 

MAPHHPHOECOEllHHEHHE 

ECJIH onHCaHHblMH asnue HHcTpyMeHTaMH He y)1,aeTCH naxpsrn, "rOJIOBY" 

ofopaanasrx rpyfi, TO B KOMnoHOBKy JIOBHJlbHOH KOJIOHHbl MO)KHO BK!lIO

'IHTb mapnapnoe COeiJ,HHeHHe, nOMeCTHB ero Henocpe)1,CTBeHHO H3)1, OBepIlIO

TOM C OTBO)1,HbIM KplOlJKOM. 3TO COeiJ,HHeHHe iJ,eHcTByeT no npamnmy nnoc

xoro tuapuapa, r.e , OTKJIOHHeTCH OT BepTHKaJIH TOJIbKO B OIJ,HOH nnOCKOCTH. 

KOMnoHoBKy, COCTOHmylO H3 BOpOHKH C OTBO)1,HbIM KplOlJKOM 3, oseputora 2 
H mapnnpaoro COeiJ,HHeHHH 1 (pHC. 56), c06HpalOT Ha MOCTKax TaK, 'lT06bl 

npH OTKJIOHeHHH OT BepTHKaJIH H BpameHHH snpaao sopomca 6bma opaea

THpOBaHa npopessjo anepen, J],nH H3MeHeHHH OpHeHTaUHH BOpoHKH npenyc

MOTpeH Ha60p perYJIHpoBOlJHblX npOKJIa)1,oK. 

Ilocrte cnycxa ua Hy)KHylO rny6HHy BKJIlOlJalOT nacoc H Ha'IHHaIOT npo

MblBKY CKBa)l(lfHbl. 3a ClJeT nepenana )1,aBJIeHHH B npotsce C npOXOJJ,HbIM xa

HaJIOM YMeHbllIeHHoro CelJeHHH crpena urapnapa BMeCTe C osepuio

TOM OTKJIOHHeTCH OT BepTHKaJIH non yrnoss 7° 30 (pHC. 57). He OCTaHaB

JIHBaH nacoc, HalJHHalOT npOBOpa'IHBaTb JIOBHJIbH)'1O KOJIOHHy, crapascs 33

uerran, OTBO)1,HbIM KplOlJKOM Tpy6bl B xasepae. np06Ky C KaHaJIOM YMeHb

tnenaoro CelJeHHH MO:>KHO cnycxars BMeCTe C llIapHHpHbIM coeAHHeHHeM H!IH 

nponaaars npOMbIBOlJHOH )l(lfiJ,KOCTblO nOCJIe crtycxa KOMUOHOBKH )1,0 Hy:>K
HoHrny6HHbl. 

Illapnnpsoe COe)1,HHeHHe - 3TO HenpOlJHblH HHcTpyMeHT, KOTOpblH He pac

ClJHTaH aa CHJIbHble ynapu aca, noarosry, ecna nocne COeiJ,HHeHHH C Tpy6aMH 

BbIHCHHeTCH, 'ITO OHH rtpnxaasensr, npotixy H3BneKalOT oaepuroross MaJIOrO 

iJ,HaMeTpa, cnymeHHbIM na MepHOH nposonoxe. 3aTeM cnycicaior npHXBaTO

Mep H COOTBeTCTBYlOmylO TOpne)1,y )J,JlH oTcoeiJ,HHeHHH CBo60JJ,HOH lJaCTH rpyf 

B HHTepBane, rne iJ,HaMeTp CKBa:>KHHbI MH30K K HOMHHaJIbHOMY. Orcoenn

HeHHble Tpy6bl nO)1,HHMaIOT, a B CKBa:>KHHy cnycxaior JIOBHnbHyIO xonoany 
C HCaMH H 6e3 urapaapaoro CoeiJ,HHeHHH. 

BKJIlOlJaH naTpy6KH pa3JIHqHOH )J,JlHHbI Me)l()J,y llIapHHpHblM CoeiJ,HHeHHeM 

H oseputorosr, MO)KHO nOJIy'IHTb 3HalJHTenbHble aMTIJIHTyiJ,b1 OTKJIOHeHHH OT 

OCH CKBa)l(lfHbl. 3TO yCTpoHCTBO npHMeHHJlOCb )1,J1H JIOBHJlbHblX pa60T B 60JIb

WHX xasepuax, 06pa30BaHHblX B pe3YJIbTaTe B3pblBOB HHTpomHl)epHHOBblX . 
3apH)1,OB B crapsrx CKBa)\(HHax. 

634-6 
81 

80 



if 

Pac- 56. CxeMa pa60TbI wapHII]IHb11Ot cOejJ,HHeHHelOt C 
10

OfBOAHblM Kp1O'lKOM 

12 

13 

PltC. 57. UlapHHpHoe coe,nHHeHHe:
 

1 _ sepxHHii nepesoAHHK; 2 - ynnoTHeHHe; 3  14
 

np06Ka C KaHanoM ylOteHbWeHHoro ceqeH
HJI; 4 - KO 15
 

>KYX; 5 _ nopllleHb; 6 - BTynKa perynHPyeMorO pbl'
b
'lara; 7 _ perynHPyeMblii pblqar; 8 - coeAHHHTen 
RaJ! MY«P 9 _ 3aMKOBoe KonbUo; 10 - OCblllapHH

Ta; 
pal 11 _ ynnoTHHTenbHoe KO]1bUO; 12 - Kopnyc
 
mapHHpa; 13 _ cTPena lllapHHpa; 14 - HH>KHuH ne-


npoKna/1l<H
 

11 

peBoAHHK; 15 

HHUYKUHOHHMRKAPOTA. 
MeTOA HHA)'KUHoHHoro K3pOT3)K3 OCHOBaH H3 H3MepemtH 3neKTponpo

BOjl,HOCTH nopon H He Tpe6yeT HenocpeACTBeHHor o KOHTaKT33neKTp0P,OBC6y
pOBblM paCTBOpOM.n03TOMY HHAYKUHOHHblHKapoTa)K p,aeT B03MO)KHOCTb npo
BOp;HTb HccrreP,OBaHHJI B nycTblX CKB3)I(HHaX, 3 TaK)Ke B CKBa)I(HHaX, aanon
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HeHHblX lKHAKOCTHMH-,lI.HJneKTpHKaMH (pacrnopoja aa He4JTJlHOH: OCHOBe, 

npeCHbIMH pacrnopaser H T.g.). 
TaKHM MeTOJJ;OM onpenenmor MeCTOnOnO)KeHHe "rononsr" :rpy6, yuren

urax B xaaepay, xorna no He ynaercs cnenars npa nOMOlJ.U{ nOBHnbHbIX HH
cTpyMeHToB, 'ITO OC06eHHO xapaxrepao WIH Heo6ca)KeHHbIX CKBa)KHH C 6onb
mlfMH KaBepHaMH, B KOTOpblX 6ypHnbHble Tpy6bl npa na,neHHH HITH C)K3nm 
BA0nb npOJJ;onbHOH: OCH npocenaior If oxens TPYAHO BbIQHcnHTb,H3 K3KOH my

6HHe HaXO,lI.HTCH HX "ronosa". 

3AJiYPHBAHHE BOBOrO CTBOnA Wl.B nHKBH,IlAUHH ABAPHH 

HHorAa no npH'lHHaM TeXHHqeCKUrO H JKOHOMHqeCKOrO xapaxrepa aa
6ypHBaHHe aosoro crsona B aBapHHHOH CKBa)KHHe CTaHOBHTCli fiortee BbIrOJJ;
HbIM, qeM BeJJ;eHHe nonansaux pa60T. B nexoropsix paaonax 3a6ypHBaHHe 

uonoro crsona B He06ca)KeHHbIX CKB3)KHHaX crano secsva 06blqHOH onepa
I(HeH. HaKonneHHblH onsrr noxaausaer, 'ITO CTOHMOCTb pa60T npa 6ypeHHH 
nonoro crsona B cpennesr MeHbille, qeM npa noaansasix paforax, 
a HCKpHB1IeHHe crsona cymeCTBeHHO He BTIHJleT aa ycnOBHJI axcnny
aranaa CKB3)KHH. 

XQTH 3a6ypHBaHHe aosoro crsona CKB03b 06caAHYIO KOJIOHHy 
H He nOJIyllHJIO 1IJHpoKoro pacnpocrpaneaaa, ero 06bNHO acnom... 
3ylOT, KorD.3 JIOBHnbHble pa60Tbl CTaHOBHTCH aenenecoospaaau
MH Hffil KOrD.3 XOTJlT npofiypars HaKnOHHO aanpasneaayio CKBa)KH
ay B HOBylO 30H)' H3 CTBOJla crapoji CKBa)KH}(bl. 

YCTaHaBJlHB3Tb yancrox H npope3aTb OKHO B 06caAHbIX Tpy6ax 
HaAO B HHTepBaJIe xopomero ClI,elUIeHHJI lI,eMeHTHoro xonsna C KO
nOHHOH, )J,1IH xero He06xo,lI.HMO npOBeCTH lI,eMeHTOMeTpHlO B npen
JIaraeMOM aarepsane 33pe3KH aosoro CTBOJla. Ilpa 1UI0XOM cnen
JIeHHH ClI,eMeHTHblM KaMHeM 06caAHaH KonOHHa B npouecce npo
pesaaas OKHa 6YAeT CMemaTbCJI, YXYAU-ClH ycnOBHH patorsr, Ecna 
B HaMeqeHHOM HHTepBaJIe cuenneaae KonOHHbl C lI,eMeHTHblM KaM
HeM nnoxoe, cnenyer npocrpeJIJlTb KOJIOHHy H nposecra noaropnoe 
lI,eMeHTHpoBaHHe nOA jI;3.BJleHHeM. MO)KHO TaK)Ke Bbl6paTb )J,1IJI sa
6ypHBaHHJI HlITepBaJI C xopourasr ClI,elUIeHHeM, ecna 3TO He Hapy
WH:T 06lllHH nnan pa60T H 6ypeHHe C 3TOH rny6HHbl He npHBeJI;eT 
K TeXHHqeCKHM TpYAHOCTJlM. 

YHllcrOKH )J,1IJI 06ca)KeHHbIX CKBa)KHH npHMeHJlIOT JJ;aBHO, H 

cymeCTBYIOT pa3JIHqHble cnocobsi HX 4JHKcaI.\HH. I1cnoJlb3YlOTCJI 
paanoobpaaasre crrycxoasre MexaHH3Mbi )J,1IH saxpenneuaa KJIHHbeB 
B npOTOQKaX My4JTOBblX COeJJ;HHeHHH: 06caAHbiX KonOHH, a TaK)KC 
xpenneaae YHllCTOKOB lI,eMeHTHblMH np06KaMH. B nocnenaee BpeMJI 
pacnpocrpanea MeTOA DOca,l:\KH yarrcroxa B CneI.\HaJIbHYIO npopess 
HeCbeMHoro naxepa (pHC. 58) . 

PHC. 58. CxeMa nOCaJU(H yHncToKa B npopess, HeCbeMHOI'O naxepa. BBepxy
 

H306plVKeH 336ypoqHblH l\JpeJeP C KOHH'leCKHM XBOCTOBHKOM
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Ilaxep, CnycKaeMbIH ua 6ypH1IbHblX H1IH HaCOCHO-KOMnpeCCOpHbIX TPy

6ax, MO)Kl{O npn naKepOBKe CopHeHTHpOBaTb TaK, IJT06bl npOpe3aTb OKHO B 

"y)J(HOM HanpaBneHHH. Ilocne naxepoaxa npoaepmor opHeHTauHIO H na oc
HOBe 310ro nOAr0HHIOT coomeTcTBylOmue npOTOIJKH ua XBOCTOBHKe yancro
xa, KOTOpbIM OH COlJJleHlIeTCH C npope3blO naxepa. YHncTOK cnycxaior ua 6y

pHJlbHblX TP¥6ax• Me)J(}ly Tpy6aMH ,H yHncTOKOM nOMemalOT q>pe3ep AJlH npo
OH

pe3aHHH OKHa B 06canHbIX Tpy6aX. <Dpe3ep HMeeT He60JIblll KOHHlJeCKHH 

JlHJIOTHbIH XBOCTOBHK, K KOTOPOMY ua cpe3ROH IllnHJIbKe KpenHTCH yHncTOK. 

Ilocne nocamca yHnCTOKa B npope3b naxepa IllnHJIbKY cpe3alOT npn ocenoii 
narpynce 45-70 KH H XBOCTOBHK, ynHpalOmHHCH B HaKJIOHHylO nJIOCKOCTb 

ynncroxa, OT)J(IIMaeT <ppe3cp K CTeHKC o6canHOH KOJIOHHbl. BKJIlOlJalOT nacoc 
H npH BpameHHH 6ypHJIbHOH KOJIORHbI HalJHHalOT pe3aTb OKHO.
 

<Dpe3ep He MO)J(eT yHTH narreKO B cTOpORY, TaK KaK ero ynep)J(}lBaeT
 

HaXO)llIllI,}{HCH BRYTpH KOJIOHHbl XBOCTOBHK, n03TOMY OKHO nOJIylJaeTcH npo

OM


nonrOBaTbIM. 3a6ypotIHbIe <ppe3epbI apMHpylOT KaK Kap6Hn Bont><PpaMa, 
TaK H aJIMa3HblMH MaTepHaJIaMH. MHorHC cnCUHaJIHCTbl CIJHTaIOT, 'ITO KOMno

ROBKa lUna KonOHRbl C 3a6ypoIJHblM <ppe3epOM nonxna 6blTb nOCTaTOIJHO 

rH6KOH, IJTo6bl KOnHpOBaTb npo<pHJIb yancroxa, n03TOMY OHH He BKnlOlJaJOT 

B nee YET. Ha 3TOM nepsaa CTa)lHH 3a6ypHBaHHH aoaoro CTBOJIa CKB03b 06

canHYIO KOJIOHRy 3aKaHIJHBaeTCH, H <ppe3Cp H3BneKalOT H3 CKBa)J(}lHbI. 

flpope3aHHe OKHa 3aKaHIJHBalOT npyrHM <ppe3epoM. HH)KI{HH H 60KOBaH 

nOBepXHOCTb 310ro <ppe3epa apMHpyeTcH Kap6H1l0M BOJIb<ppaMa IUIH aJIMa

3aMH. opesep soruyr CHH3Y, nonoMY OH /J,BH)J(CTCH BnOJIb nnOcKOCTH ynn
CTOKa, He yxona B CTOPOHy. BKJllOlJCHHaH B KOMIlOHOBKY HH3ll Tpy6a YET 

nosroraer ylJ,ep)J(llBaTb <ppe3ep sa TpaeKTopHH, npH6JIH3HTeJIbHO napaJIneJIb

HOH HaKJIOHHOH nJIOCKOcTH yHncToKa. 3a 310T )J(e pejic )J(eJIaTeJIbHO 

yrrry6HTbcH B nopony, IJTo6bl c.popMHpoBaTb HaIJaJIO CTBOJIa, yxonsuiero B 

cTOPOHy OT cTaporo. Ilpa nocJIenylOIUHX peHcax B KOMnoHoBKy HH3a KOJIOH

HbI lJaCTO BKJIlOlJalOT <ppe3Cp 06TeKaeMoH <pOpMbl (CM. pHC. 50) , '1T05bl cpe
06HblM sars HepoBHocTH H 3ayccHubl B OKHC, CACJIaB ero 50JIee yn )l,l1H nans

HcHnrnx pa60T. 3TOT <pPC3CP 05blIJHO YCTaHaBJIHBalOT na paccToHHHH 

10-20 MOT nOJIOTa. 

PA3,UBtDKHbIE 4»PE3EPbI 

Pa3/J,BH)KI{bIC <ppe3CPbl npHMeIDIIOTCH AJlH oTpe3aHHH HJIH pa35ypHBaHHH 

yqaCTKOB 05CalJ,HbIX KOJIOHH, 'ITO 5blBaeT He06xo)lHMO B CJIelJ,YIOIUHX crrylJa-

HX. 1. Pa36ypHBaHHe 3KCnnyaTaUHOHHOH: KOJIOHHbl B 30He nep<popaI.J;HH C 

nensio pacnrnpeHHH CTBOJIa CKBa)J(}lHbl, <popMHpOBaHHH rpaBHHHoro <pHJlbTpa, 

HJIH np0lJ,OJI)J(eHHH 3KcnrryaTaUHH c OTKpblTblM 3a60eM. 
2. Pa35ypHBaHHc 06canHOH KOJlOHHbl B 3anaHHOM HHTepBaJIe nn

H 
3a5ypH

BaHHH aosoro crsona CKBa)J(}lHbI. B OTKpbITOH lJaCTH CKBa)J(}lHbI C nOMomblO 

3a601\Horo /J,BHraTeJlH MO)Kl{O 3a5ypHBaTb cTBOJI B JIlO50M HanpaBJleHHH. 

3. Pa36ypHBaHHe ofopaasureiica rpytisr npoMe)J(yTO'lHOH 06canHOH KO

JIOHHbI. 

4. Orpesanae rpyf B CKBa)J(HHe C ueJIbIO BbIllOJlHeHHH KaKHX-TO pafior, 

aanparaep, npH JIHKBHJI,aUHH CKBa)J(HHbI. 

5. Pa36ypHBatrne 06caAHOH xonounu C uenuo H30JlHU,HH onaoro H3 ro
PH30HTOB B npOlJ,yKTHBHoH 30He. Bypeuae BeneTCH HH)l(e ero nonoumu H Han 

ero KpOBneH, nocrre '1CrOTOpH30HT UCMCHTHpylOT nOA AaBneHHeM. 

06bIIJHO AJlH 3a5ypHBaHHH HOBoro craona pasfiypnnaror 7,5-9 M o6can

HOH: KOJIOHHbJ. Taxoro HHTepBarra nOCTaTOIJHO AJlH BbIXOJI,a aa KonoHRY, a no 

)l,l1HHe :)TO cOOTBeTCTByeT pacCToHHHIO Me)j(JJ,y MY<PTOBbIMH COeAHHeHHHMH. 

QT05bl onpenensrs MeCTOHaXO)j(JJ,eHHe My<pT HnH coe)J,HHHTeJIbHbIX KOHIlOB, 

cnycxaior 5ypHnbHylO KOJlOHHY C He60JlbIlIHM nepenanosr naBJleHHH na pasn
BH)J(HOM <PPC3CpC, B PC3YJlbTaTc xero nonacra <ppe3epa cnerxa pa3JJ.BHraIOTcH. 

flo BHYTpeHHeH noaepxnocra TeJIa 06canHoH Tpy5bl nonaera CKonb3HT 6e3 

OCTaHOBOK, a nonaa B peasfiosyio npoTOIJKy, npHoCTaHaBJIHBaKiTClI, H cop

BaBIllHCb C ycryna npOTOIJKH, cHOBa CKOJIb3HT paBHOMepHO Btrn3. 3m OCTa

HOBKH OTMelJalOTCH CHH)l(eHHeM HarpY3KH no nOKa3aHHHM HH)J,IfKaropa Be

ca ua nOBepXHOCTH. 

Pexyume JlOnaCTH <ppc3cpa apMHpOBaHbl Kap6HnoM BOJIb<ppaMa H nepe
BO)llITCH H3 rpaucnoprnoro nOJlO)l(CHHlI B pa60lJCc H ofiparuo aa ClJeT H3Me

HeHHH nepenana nasneaaa. Ilon neHcTBHeM nepenana naBnCHHlI npOKaIJHBa.· 

eMOH: )J(HA!<Ocm nopuiens q>pe3epa nBH)J(eTCH BHyTpH ero xopnyca, npHBOAlI 

B AeiicTBHe MexaHH3M, H3MeHHIOIUHH: yron HaKJIOHa nonacreii K npononsnoa 
OCH HHCTpyMeHTa. Ilpa spamemm 6YPHJIbHOH: xonoaasr JIOnaCTH CHalJaJIa 

npopc3alOT 06callHYlO KOJIOHHY, a nOToM, BbIH)llI aa ee npenenu, HalJHHaIOT 

<ppe3epOBaTb 06pa30BaBnrnHCH TOpCU Tpy5bl. QTo6bl cTa6HnH3HpOBaTb npo
uecc <ppe3epOBaHHH H 05eCneIJHTb Hc05xOllHMYlO OCCBylO Harpy3Ky, B KOMno

, 
,HOBKy xononasr BKnlOIJalOT YET. Ilpn <ppe3epoBaHHH ofipasyerca MHoro MC
ITanJIHlJeCKOH CTpy)J(KH, n0310MY nano ofecnesan, COOTBeTcTBylOlUHe BH3

KOCTh H nonasy npOMbIBOIJHOH )J(HA!<OCTH nnlI BblHoca CTpy)J(KH ua nosepx
HOCTb. B )l(cno6ax cnenyer pa3McCTHTb MarHHTbl )J,JlH ynasmraanxa MeJIKOH: 

CTpy)l(KH, npourezuueii CKB03b BH6poCHTO. 

PEMOIIT OIiCA,UHLIX KOJlOIDI 

fiHKBHllAUHHHErEPMETHqHOCTH 

flPHIJHHbl HerepMeTHlJHOCTH 06caJ],HbIX KonOHH MoryT 6blTb pasnsie. K 

HX IJHerry OTHOClIT paapuasi BCJlCnCTBHe B03HHKHOBeHHlI IJpe3MepHhlx BHyT

peHHHX naBneHHH, YTCIJKH no pC3b6C H3-3a aerrpaaansaoro CBHHIJHBaHHH, OT

BepCTHlI, ofipaaoeaauraeca B pe3YJIbTaTC KOpp03HH HnH 3p03HOHHOro B03J],CH

CTBHH CTpyH: H3 HerepMeTHIJHblX HKT, a TaK)J(e craaurae HCHY)J(HbIMH HllH HC

)l(enatenbHblMH neppopaunomrsre oTBepcTHH.· 

B 3aBHCHMOCTH OT mna H npOTH)l(eHHOCm 30Hbl HerepMeTHIJHOCTH BbI6H

pajor MCTOn pCMOHTa o6canHOH KOnOHlibI. Ilpesore scero nano onpenenars 
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MeCTOnOnO)f(eHUe HerepMeTH'IHOcTH. 06bl'IH0 AJIH aroro acnonssyior CbeM
HblH naxep. C' ero nOMOIUbIO npOBOAHT cepmo onpeCCOBOK xonouasr, HallH
HaH CHU3Y H nOCTeneHHO nOAHHMaHCb anepx AO Tex nop, noxa He 6YAeT 06Ha
pyxena HerepMeTH'IHOCTb. 

CaMbIM pacnpocrpaueaasea MeToAoM nHKBHAaUHH HerepMeTH'IHOCTH 06
canasix KonOHH, BH)l,HMO, cnenyer ClIHTaTb ueMeHTHpOBaHUe nOA AaBneHUeM. 
UeMeHTHblH pacrsop npOAaBJiHBaeTCH CKB03b HerepMeTH'InylO 'IaCTb aa KO
noauy H nocne ero CXBaTblBaHUH xonomry onpeccoausaror. l1.HorAa nano 
npoaecra ueMeHTHpOBaHUe B HeCKonbKO cryneneii H OCTaBHTb 'IaCTb ueMeHT
noro pacraopa B KonOHHe nOA AaBneHHeM AO CXBaTblBaHUH. Ilocne paafiypa
BaHUH ueMeHTHoH npo6KH xonomry acnsrrsmaior aa repMeTH'IHOCTb. 

30Ha HerepMeTH'IHOCTH MO)l(eT 6bITb nepexpsrra XBOCTOBHKOM, "rono
aa" xoroporo pacnonaraercs nan 30HOH, a 6awMaK MO)l(eT HaXOAHTbCH na aa
60e CKBa)i(HHbl. B KOMnneKT ycrpoacrsa AJIH nO)l,BeCKH XBOCTOBHKa MO)f(eT 
BXOAHTb naxep, 06eCne'IHBa1OWHH repMeTH3aUHIO npocrpaucrsa Me)l(Jl,y "ro
nOBoH" XBOCTOBHKa H 06Ca)l,HOH xonoaaoii. Ilns nonsnuerras HaAe)l(HOCTH 
KpenH aa XBOCTOBHKOM nOAHHMalOT ueMeHTHblH pacrsop AO naxepa, XBOCTO

BHKH YMeHbwalOT )l,HaMeTp CKBa)I(HHbl, 'ITO orpamerasaer npHMeHeHHe TeXHO
nOrH'IeCKHX OnepaIJ,HH H HHcTpyMeHToB B 6YAYl.I.\eM. 1I0 nOH npasane cnycx 
XBOCTOBHKa MO)l(eTOKa3aTbCH HenpHeMJIeMbIM. 

Ecna MeCTO HerepMeTH'IHOCTH pacnonosceno nernyboxo H cnycx XBOCTO
BHKa AO 3a60H neuenecoofipaaea, TO MO)l(eT 6bITb cnymen yKopo'leHHblH 
XBOCTOBHK - BCTaBKa. BePXHHH H HH)I(HHH KOHUbI TaKoH BCTaBKH 060pyAY
IOTCH HKOPHblMH Y3naMH H naxepasm, B peaynsrare sere npocrpaacrno Me)l(
AY XBOCTOBHKOM H 06ca)l,HOH xorroanoa OKa3blBaeTCH 3arepMeTH3HpOBaH
HblM CHU3Y H csepxy. HeAOCTaTOK TaKOrO cnocosa nHKBHAaUHH nerepsrerav
HOCTH - 06pa30BaHUe cy)l(eHHoH 30HbI, HU)I(e KOTOpOH HMeeTCH 60nee IIIH
pOKaH. 

Hnorna npa HaJIHlIHH cooTBeTcTBYlOl.I.\HX 3KOHOMH'IeCKHX 060cHoBaHUH 
06caAHYlO xorronny 06pe3alOT HH)I(e MeCTa HerepMeTH'IHOCTH. 06pe3aHHYlO 
'IaCTb nO)l,HUMaIOT, a sa ee MeCTO cnycxator HOBbIe Tpy6bl H coeAHHHIOT HX C 
OCTaBWHMHCH B CKBa)I(HHe npH nOMOWH pesioamoro OBepWOTa. 

::ha pafiora BKnlO'IaeT cnenyioume onepauaa. OnpeAenHIOT HH)l(HIOIO rpa
HUUY HerepMeTH'lHOCTH HnH 30Hbl noapesoreaaa 06ca)l,HbIX Tpy6, AJIH sero 
cnycxaior COOTBeTCTBYIOIIlHe ancrpyssenrst. 3aTeM MeXaHH'IeCKOH rpybopea
KOH (CM. pHC. 12), cnYIIleHHoH na 6ypHnbHblx HJTH HacoCHO-KOMnpeCCOpHbIX 
rpyoax, oTpeJaIOT 06caAHylO xonoany HU)I(e 3TOH 30Hbl. PeMoHTHblH onep
UIOT cnycxaior aa HOBblX oficanasrx rpybax H COe)l,HHHIOT ero COCTaBIIIHMHCH 

B CKBa)i(HHe Tpy6aMH no npaBHJIaM, npHHHTblM npa pafiore C osepuroroea: 
OCTOPO)I(HO naxpusaior "ronosy" rpyf C npoaopoross anpaao. Ilocne roro 
KaK 3aXBaT Bowen B aauennenae C Tpy60H H naxep repMeTH3HpOBaJI npoCT
paHCTBO Me)l()l,y Tpy60H H xopnycoss OBepWOTa, oecanny» xonoany HaTHrH
BalOT AO paC'IeTHOH HarpY3KH H caxaior B nonaecxy xonoanoa ronOBKH. 

Pevourasre osepurorsi 6blBalOT paarrasustx KOHCTpyKUHH. JlnH yIUIOTHe
HUH B OCHOBHOM Hcnonb3YlOT CBHHeu H HeonpeH. HeonpeHoBble yIUIoTHeHHH 
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PHc. 59. PeMOtrrHblH OBepwor, n03BOnR101I.\Jni npOK3'13Tb ue

MeHTHbIH p3cmop 33 06C3,ltRyIO KonoHRy:
 

1 - BepxlIHH nepeBOAHHK; 2 -·ynnoTHelDle Kopnyca; 3 _ KOp


nyc; 4 - KOlKyX 33xBBTa; 5 - 33xBaT; 6 - Orp3HHQHTeJThHOe
 
KonbUO 3BXBBT3; 7 - BHHT OrpBIIHQlfTenbHoro KonbUB; 8 _
 
ropuoaoe xonsuo naKepB; 9 - CBHHUOBoe YIDJOTHellHe naxepa; 2
 
10 - cpennee Konbuo naKepa; 11 - Y3en naKepa; 12 _ XBOCTO
BHK KOlKYXB saxnara; 13 - CBHHuOboe YlDJoTHellHe; 14 _ Han

p3BnJuOm3R BOpoHKa 

3 

paCC'lHTaHbI ua 60nee Bblc;OKHe nepenansr AllRlleHHH, a
 

CBHHUoBbIe CtIHTalOT 60nee YCTOH'lHBblMH nporaa K0P


p03HH. Pa3JlHtIHe B KOHCTPYKUHHX OnpeAeJlHeTCH pas

nH'lHblMH ycnOBHHMH npHMeHeHHH peMOHTHblX osepmo

TOB. Onaa H3 KOHCTPYKUHH, npHBeAeHHaH na pHC. 59,
 
n03BonHeT saxasan, H npoAaBHTb aa Tpy6bI ueMeHTHbIH
 
pacrsop, a nOTOM npa noMOllUf naxepa 3arepMeTH3H

poaars npoCTpaHCTBO Me)l(,lJy KOpnyCOM oaepmora H
 
"ronOBOH" HH)l(HeH ceKlUfH 06ca)l,HbIX.rpyti, 

IIpH crrycxe 06ca)l,HbIX KonOHH B MOpCKHe CKBa)f(H

Hbl C nO,lJ;BO)l,HbIM paClIonOX<eHHeM yCThH YCTpoHCTBO
 
nna n°,lJ;BeCKH KonOHHbI KpenHTCH K BepXHeH OOCaA

HOH Tpy6e H cnYCKaeTCH sa 6YPHJIhHbIX rpytax AJIH
 
noca)l,KH B KonoHHyIO rOnoBKy, pacnOJlO)l(eHHyIO rny60

KO nOA BOAOH. 1I0 IIyTH 06ca)l,HaH KonOHHa MO)l(eT
 
6blTb npHXBa'leHa, H nonsecnoe YCTpoHCTBO He AOHAeT
 
AO KOJlOHHOH ronOBKH. B nOM cnysae 06ca,lJ,HyIO Tpy


6y OTpe3alOT HHX<e YCTbH TaK, 'lT06bI npHxBa'leHHyIO
 
xonomry MO)f(HO 6bIJIO BhITHHYTb aaepx aa He06xo,lUf

!~.
 

MYIO)l,JlH nOABeCKH )l,JlHHy. 

Ha 06caAHblX Tpy6ax cnycxaior peMOHTHbIH oaepmor. BepxH1010 rpyey, 
060pYAoBaHHYlO n0,lJ;BeCHhIM YCTpOHCTBOM, caxcaror B KonoHHylO ronosxy, a 
HH)l(HHH Topeu osepurora npH 3TOM nonxea HaXOAHThCH HeMHOro asnue "ro
noasr" 06pe3aHHoH rpyesr. CKB03b BepXH1010 ceKUHIO oecannax Tpy6 aa 6y

PHnhHOH KonOHHe cnycxaior BHyTpeHHlO1O Tpy60nQBKY, nOBHT "ronoay" 06
pe3aHHOH KOJIOHHbl, 3aTaCKHBalOT ee B 3aXBaT oaepmora H TaM nOABelIIHBa

lOT, HaTHHYB COmaCHO pacsery. IIpH 3TOM naxep OBepWOTa 06XBaThIBaeT 06
pe3aHHYlO Tpy6y, 06eCne'lHBaH repMeTH'IHOCTb KOJIOHHbl. IIpOBOpOTOM 6y
PHnbHOH KOJIOHHbI OCB060)l(p;aIOT Tpy60noBKy H nOAHHMalOT ee H3 CKBa)I(HHhI. 

IIpHMeHeHUe pesrorrrnoro osepurora n03BonHeT C03p;aTb paC'IeTHOe na
TH)I(eHHe KonOHHbI H o6ecnetIHTb nOCTOHHCTBO ee BHYTpeHHero KaHaJIa. 1I0 
Hapy)I(HoMy )l,HaMeTpy OBepWOTbI He HaMHoro npeBOCXOAHT 06blQHble My<l>
TOBble coe)l,HHeHHH CTaHAapTHbIX 06cap;HbIX rpye, 1I0cne nOCa)l.KH B KonOH
HyIO ronosxy xonoaay C peMOHTHbIM OBepWOTOM onpeccoaeraaror AJIH npo
BepKH repMeTHQHOCTH ynnoTHeHHH. EcJIH onpeCCOBKa npOUIJIa ycneumo, HeT 
OCHOBaHHH nonaraTb, 'ITO C rOAllMH repMeTHlIHOCTh coeAHHeHHH yXYP;IIIHTCH. 
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OTBHINHBAHHE 06CAJlHbIX TpY6 

EcIIH na CpaBHHTenbHO He60nbIliOH rny6HHe 06CllAHaH KOnOHHa CHnbHO 

KOpporotpoBaHa HIIH HerepMeTH'IHa, MO)KHO OTBHHTHTb ee BepXH1010 noapex
jJ.eHHYIO lIaCTb npa nOM01.1.Uf CneIJ;HanbHblX HHcTpyMeHToB H 3aMeHHTb HOBblMH 

Tpy6aMH, coenanaa HX C OCTaBllleHCH B CKBa)lQlHe '1aCTbIO cneIJ;HanbHblM MeT

'IIIKOM (HJIM KonOKonOM). 3THM cnoco60M B BOcTO'lHOM Texace OTpeMOHTH
posaao MHoro CKBa)lQlH, o6caAHble KonOHHbI B KOTOpblX OKa3aJIHCb aerepse
TH'lHbIMH ua rny6HHax no 200 M. Ecna peMOHTHpyeMaH KonOHHa HaxoWIT
Cli B 06ca)f(eHHOH CKBa)f(HHe, TO 06rIaCTb npHMeHeHHlI cnocofia MO)f(eT 6bITb 
pacumpeaa no rny6HHbl 900 M. Op,H3KO HaH60nblllee pacnpOCTpaHeHHe nOT 

cnocofi nonysan aa rny6HHaX no 300 M.
 
OTBHH'lHBaHHe Ha'IHHaIOT csepxy. C nojsonnao BHyrpeHHeH Tpy60noBKH,
 

6ypHnbHbix Tpy6 C neaoii pe3b60H H BblCoKOMoMeHTHoro 6ypoBoro KnlO'Ia
 

OTBHH'IIIBalOT aa TpH o60poTa BneBO OP,HY HJlH HeCKonbKO sepxnax Tpy6
 
06caAHOH KonoHHhI. 3aTeM Tpy60noBKY cnycxaior B cnenyiouryto rpyfiy H
 

OTBHH'IIIBalOT ee roxe na TpH o60pOTa. Ilpa BpameHHH Tpy6bl BneBO ee HH)f(

nee pe3b60Boe coenaaeuae pa3BHH'lHBaeTClI, a aepxnee CBHH'lHBaeTCli C pac

nOnO)f(eHHblMH nsnue HenOABH)f(HbIMH Tpy6aMH. TaKHM 06pa30M OTBHHlIH


saarr no osepena ace Tpy6bl no HaMe'leHHOH rny6J{HbI, rne nOnHOCTbIO OT


BHH'IIIBalOT BCIO pacnonoxeaayio ssnue KonOHHY. 
Ycnex arossy MeTop,y o6ecne'lllBaIOT He60nbiliHe norepa aa rpenae, T3K 

K3K Tpy6bl OTBHH'IIIBalOT nOOp,JiHO'lKe, a 6narop,apH TOMy, 'ITO npa OTBHH'IH
BaHHHHH)KHeH pe3b6b1 nee HaXOM1.1.UfeCli asnue pe3b6bl 3aBHHlIHBaIOTCH,npaK

THlieCKH HCKnlO'IaeTCH BepOHTHOCTb OTBHHTHTb H ypOHHTb B CKBa)KHHY xa
KYIO-HH6YAb rpyey. B KOMnoHoBKy 6YPHJIbHOH KonoHHbl BKnlO'IalOT TPy

6bl C ueHTpaTopaMH, 'IT06bl nOMep)KHBaTb COOCHOCTb BepXHeH H HH)f(HeH xac

TeH 06cap,HOH xononasr KaK npa OTBHH'IIIBaHHH, TaK H npH coelJ,lmeHHH HX 

Me)f(JJ.y co60H. 
IlOBceMeCTHoe npHMeHeHHe MeTOAa cp,epXQlBaeTCli He ronsxo orpanase-

HHHMH no rny6HHe, HO H B03MO)f(HOCTblO npOHBneHHH npop,yKTOBbiX ropa

30HTOB B TOT nepaon pa60T, xorna BepxHHH '1aCTb 06cllAHOH xonoanst OT

CyTCTByeT HnH He MO)f(eT 6bITb Hcnonb30BaHa AJIH repMeTH3aIJ;HHYCIbH H rny
llleHHlI CKBa)KHHbI. OrBHHlIHBaHHe 06caAHbiX rpyf - Op,JiH H3 neuieasrx MeTO

p,OB, He Tpe6ylO1.1.Ufx npHMeHeHHlI p,oporOCTOll1.1.UfX coep,JiHHTeneH THna pe-

MOHTHoro oaepinora. 

CTAllbHblE AE.oPMHPYEMblE nEPEKPblBATEnH AnH OIiCAJlHblX KOnOHH 

CYIb MeTop.a 3aKnlO'IaeTCH B TOM, 'ITO 30Ha HerepMeTH'IHOCTH 06CllA

HOH «onosnu nepeKpblBaeTclI H3HYTpH, KaK nnacrupesr, TOHKocTeHHoH 
(TOnJUHHa cTeHKH 2-3 MM) p,eq,opMHpyeMoH' Tpy60H, H3roToBneHHoH H3 
MHrKoH CTanH. Tpy6y caasana nOABepralOT OT)KHry, nOTOM na HeH npoxarsr
aaior npononsnsre rorppsr, YMeHblliali TaKHM 06pa30M ee HapY)f(HblH ):UIaMerp, 
H CHOBa OT)f(HraIOT AJIH CHHTHH OCTaTO'lHbIX HanpH)f(eHHH npOKaTKH. Hapyx
HbIH p,JiaMeTp Tpy6bl nop,6HpalOT C yqeToM pa3Mepa H ronumnst CTeHKH 06
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Pac, 60. CxeMbl nQAroroBKH H YCTaHOBKH H3 MecTO cransaoro 
Ae«PoPMllpyeMoro nepexpsrsarena AnJi 06ca.11.HItIX KOBOHH: 5 
Q - ro4lPHpOBalUlltiK rrepexp sraarerrs C nOKpblTHeM H3 CTeKJIOBO

JIOKH3; 6 - norrepeuaoe cexenae nepeKpbIB3TeJIJI nOCJIe roqipa

pOB3HHJI, M3KCHMWlbHbiK AH3MeTp onHC31U10K OKpYJKHOCTH 
6114,3 MM; 6 - nonepexnoe cesenae nepescpssaarena nepen rod» 

pHpOB3JDfeM, _ H3pYJKHblH j:J;H3MeTp nepeKpbIB3TeJIJI 127 MM; 

e - nonepemroe cexetme 06C3JJ,HOH KOJIOlUlbl B MeCTe yCT3HOB 7 
KH nopexpsrsarena, BHYTpeHHHH j:J;H3MeTP KOJIOHHItI j:J;O yCT3HOB

KH nepejcperaarena 125,73 MM, 3 nOCJIe yCTaHOBKH nepejcperaa
TeJIH 118,II MM; 0 - nepexpsraa'rens, YCT3HOBJIeHHblH B o6c3j:J;

8 
HOH KOJIOHHe H npHJIer310lUHH nOCJIe j:J;e<I>OpM3((HH K ee BHYTpeH

HeH nOBepXHOCTH; e - HerepMeTH'lH311 06C3AH311 Tpy63 j:J;H3MeT

pOM 139,7 MM C TOJIIUHHOH CTeHKH 6,98 MM 

PHC. 61. Cxessa pa60TbI onpaBKH IIpH pacnpuneHHH rocjJpllJlO
saaaoro nepexpsraarens B 06caAHoii KOBOHHe: 

1 - rOlppHpoB31U1blH nepexperaa'rerrs; 2 - H3np3BJIlIIOlUHH KO

HyC Onp3BKH; 3 - p3Cnp3BJIeHHblH nepexpsraarene; 4 - o6c3j:J;

H311 KOJIOHH3; 5 - W3POB311 npYJKHHH3J1 ((3Hr3; 6 - cronop; 

7 - 3BTOM3THqeCKHH j:J;OJIHBHOH KJI3n3H; 8 -' MeCTO aerepsse

THqHOCTH 

Ca,I:UiOH xonoaasr B nepeicpstaaeseosr HHTepBane. 3TO O'leHb Ba)f(HO, TaK KaK 

nocne p,eq,opMaUHH nepexpuaarens p,On)f(eH nnOTHO npanerars K BHyTpeH

HeH nOBepxHOCTH 06cap,HOH KOnOHHbI. 
06bl'lHO HapY)f(Hall OKPY)f(HOCTb nonepesnoro Ce'leHHH rpyfisr-nepercpsr

aarena aa 2 %AJIHHHee BHyTpeHHeH OKpf)f(HOCTH nonepesnoro Ce'leHHH 06c3J];

HOH KOnOHHbI. CHapy)f(H na nepexpsmarem, HaHOCHTCH cnoH CTeKnOBonOKHa, 

KOTOpblH nacsnuaior 3nOKCHD;HbIM KneeM H KOTOpblH cnysorr ynnornaiomeii 

npoxnanxoa. Ha pac. 60 nOKa33Hbl nonepeuaste Ce'leHHH nepexpsraarena no 
rorppupoaauaa H nocne Hero, xorna na nepexpsraarens y)f(e naaecna crexno

BonOKHO, a raiose ysacrox 06cap,HOH xonoansr C YCTaHOBneHHblM BHYTpH 
nee nepexpuaarenesr. 

B KOMnneKT HHcTpyMeHToB AJIH yCTaHOBKH nepexpersarens BXOARTran
paBnH'IeCKHH nopmeus, KOTOpblH nporamcaaaer nayxcrynemaryto onpaaicy 

BHyTpH roq,pHpOBaHHOH rpytisr-nepeicpsraarena. Ilepen cnycxosr B CKBa)f(H
ny cnoa CTeKnOBonOKHa nponarsmaercs 3nOKCHAHbIM xneesr, CpOK CXBaTbI
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PRe. 64. POnHKOBaJl 

onpasxa 
PRe. 63. rpyweBH.l'1IlUI 011
pUKa 

a 
i I.n. 

Pac, 62. CxeMa pacnpoctpa
HeHHR eMRTHR 110 KonOHHe 

noro ,nHaMeTpa. I1x cnycxaior noosepenao, HallHHaH C HaHMeHbweH. 3a O,nHH 
peac npoxon B 30He CMHTHH paCUlHpHIOT na HeCKonbKO MHJIJIHMeTpoB COT 
6 MM H 60nee), a rrocnell;HHH onpasxa 6blBaeT na 3-4 MM MeHbwe nepsona
llaIIbHOroBHYTpeHHero ,nHaMeTpa KonOHHbI B CMHTOM MeCTe. 

Han rpyweBHIl;HbIMH onpanxasra npexne YCTaHaBnHBaJIH porraxa, sep
THKaIIbHble OCH KOTOpblX 6billH HeCKonbKO CMemeHbl no OTHoweHHIO KOCH 
onpaaxa. nOTOM rrOHBHnCH caMOCTOHTenbHblH HHCTpyMeHT, COCTaBneHHblH 
H3 yrrpollHeHHblX ponHKOB C HarrpaBnHIOIJ..UtM KOHyCOM (pHC. 64). Bsmpas
neaae KonOHHbI rpyweBHIl;HbIMH HOO POJIHKOBblMH onpaaxaser CBH3aHO C 
60nbUlHMH Harpy3KaMH, H B aBapHHHylO KonoHHY ncerzta cnenyer axmosars 
acsr H YET, TaK KaK HHcTpyMeHTbl JaBHcalOT H 3aKnHHHBalOTCH B 30He 
CMHTHH. 

Ilpexne lleM npacryrrars K orxasxe )f(H)J;KOCTH H3 CKBa)f(HHbl HnH npy
rHM onepauaaw, cnocofcrayiounoa pocry H36bITOllHOrO napyxaoro naane
HHH, He06xoll;HMO YKpeIIHTb asmpaanennyio KonOHHY. JlnH aroro MO)f(HO 
rrpOBecTH ueMeHTHpOBaHHe non ll;aBneHHeM HnH nepexpsrrs 30HY CMHTHH 
XBOCTOBHKOM. 

CMJITHE OBCAlIHbIX KOJlOHH 

BaHHH KOTOpOrO rrOn6HpaeTCH C Y'JeTOM rrpOnOmKHTeIIbHOCTH pa60T H TeM
neparypnsrx yerroBHH B CKBa)f(HHe. 

Onpaaxa (pHC. 61) COCTOHT H3 MOHOOOTHOrO nanpaanmomero KOHYca H 
cnenyiourea aa HHM urapoaoii rrpy)f(HHHOH uaara. IhrOTOBJleHHblH H3 MHrKoH 
CTaIIH nepexpusarens ne<popMHpyeTcH, a pacnpasnaacs nnOTHO npaneraer 
K BHYTpeHHeH rroBepXHOCTH 06canuoH xonoaasr. nOCKonbKY nepsonasans
HblH ero paassep 60nbwe, lleM eMY nossonaer nonepesaoe ceuerrae CKBa)f(H
Hbl, TO nocne yCTaHOBKH na MeCTO nepexpsraarens OKa3bIBaeTCH KaK 6bl 06
)f(aTbIM cHapy)f(H 06canHOH KOllOHHOH. 

CMHTHe 06canHOH xononasr MO)f(eT OKa3aTbCH OlleHb cepsessoa asapaea, 
TaK KaK llaCTO B03HHKalOT TpynHOCTH npa onpenenexaa crenemr H nporaxen
HOCTH 30Hbl CMHTHH. nOJTOMY rpetiyerca ocofiaa TUlaTenbHOCTb npa nonro
TOBKe nnana aBapHHHbIX pa60T H npa ero peanasauax. 

Ilpeaote scero He06xo,nHMO rro Mepe B03MO)f(HOCTH YTOIlHHTb rpamun« 
30Hbl CMHTHH. JlnH aroro acnonsayior naansre npuxaarojaepa H 3aMepbl, no
nysemrsre npa paCXa)f(HBaHHH HKT. Ilocne aroro cnycxaior na xafiene TOp
nensr-rpyfopesxa H 06pe3alOT HKT non 30HOH CMHTHH H Han HeH. Ilpn JTOM 
nnana OTpe3Ka rpyf Han 30HOH CMHTHH non)f(Ha ofecnenaaan, HOpManbHblH 
3aXBaT ero nOBHJIbHbIMH HHcTpyMeHTaMH, a HaXOnHIJ..UteCH non 30HOH CMH
THH Tpy6bl He non)f(Hb1 MeWaTb npoaenemno pa60T rto BbIIlpaBneHHIO CMH
TOH KonOHHbI. Otipeaannue Han 30HOH CMHTHH HKT rrO,nHHMaIOT H B CKBa)f(H
ny cnycxator nOBHnbHYIO xonomry COBepwOTOM, MexaHHlleCKHM H raapaa
nHlleCKHM HCaMH, YET H HHTeHcH<pHKaTOpoM nITH H3BnelleHHH orpesxa rpyti 
H330HM CMHTHH. 

Ilocne norrsessa HKT H3 30HM CMHTHH ryna cnycxator nesars, OCTOpO)f(
HO pasrpyxaa xononay rpyti nITH nonyseaaa ornesarxa. Ilna YTOllHeHHH my
6HHbl xposna 30Hbl CMHTHH He06xonHMO cnenars KOHTPOIIbHblH 3aMeprpyf 
npa norrsesse nesara. Ecrra CMHTHe pacnpocrpanaerca no KonOHHe BBepx 
OT MeCTa HaH60JlbweH ne<popMaUHH, nesars 6yneT cxara C60KOB npa nocaa
xe B ofipaaoaaameeca cyxenae xonounu (pHC. 62, a). TaKoH ran CMHTHH 
HaH60nee npocrofi. 

Ecna )f(e MeCTO HaH60nbweHne<popMaUHH rrpHXO,nHTCH sa MY<pToBoe coe
,nHHeHHe H CMHTHe OT aroro MeCTa pacnpocrpanaerca BHH3 (pHC. 62, 6), 10 
na nOHHOH llaCTH nesara 6yneT ornesarox TOpUa CMHTOH rpytisr. B TaKOM 
cnysae HanO rrOMHHTb, lITO CMHTaH rpytia patioraer KaK yancrox, H see cnyc
xaesrsre B CKBa)f(HHY HHcTpyMeHTbI 6ynyT OTKnOHHTbCH eio aa npenensr KO
nOHHbI. Ilpa npoaenenaa pa60T rro BbIIlpaBneHHIO xonoanu cnenyer H36e
rars HHcTpyMeHTOB CTBepnOCnnaBHbIMH nannasxasra. 

Fpyuieaamrsre onpasxa (pHC. 63) - JTO nposnsre HHCTpyMeHTbl 06TeKa
eMOH <P0PMbI, xoropue rrpOTaIIKHBalOT BHyTpH CMHTOH Tpy6bl H H3BneKalOT 
nasan CrrOMOmblO sea. 06blllHO na CKBa)f(HHY 3aB03HT Ha60p onpasox pa31IHIl' 
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1lP01IHE HHClPYMEHTbI ,lITHI nOBHJThHbIX PABOT 

HHCTPYMEHTId THnA MblblEJlOBKH 

K HHcTpyMeHTaM rana MblllIeJIOBKH OTHOCJlT yCTpoHCTBa C rrOnBH)I(HbI

MH IIJIallIKaMH, xoropsie MoryT aaxaarsrsars npenjsersr pa3JIHlJHOH KOH!pHry

paWlH. OObl'IHO 3TH HHcTpyMeHTbI He JlBJIJlIOTCJI caMOOCBo60)l()J;alOU\HMHCJI, H 

aro orpanasasaer o6naCTb HX rrpHMeHeHHJI. OJJ;HaKO HeCOMHeHHoe npeassy

U\eCTBo "MblllIeJIOBOK" - HX cnocofinocrs saxaaruaars rrpoJJ;OJIrOBaTble 

npenveru nepejaennoro CeqeHHJI, pa3Mepbl xoroporo MorYT ObITb BoooU\e 

HeH3BeCTHbI. qaU\e scero HX rrpHMeHJlIOT )];JIJI H3BJIelJeHHJI H3 CKBa)I(HHbI 

HaCOCHblX nrraar. 
Bonee xpynnsre pa3HOBHJJ;HOCTH 3THX HHcTpyMeHTOB rrpHMeHJlIOT )];JIJI 

norrseva He TOJIbKO urranr, HO H TaKHX OO"beKTOB, 'leaK necuaasie JlKOpJl, KOp

pOJJ;HpOBaHHble H CMJlTble TPYObl, ceseuae KOTOpblX MeHJIeTCJI no )];JIHHe H 

OTJIHlJaeTCJI OT nepsoaasansaoro. OJJ;HHM H3 TaKHX HHcTpyMeHTOB JlBJIJleTCJI 

"3aXBaT Knynoy" (CM. pHC. 31). 

PEBEPCHBHblE PEJ\YKTOPbl 

Pesepcaaasre penyxropsr rrpHMeHJlIOT )];JIJI OTBHHquBaHHJI H norrsejaa 

TPYO HJIH HHcTpyMeHToB C npaaoii pe3booH. Peaepcaansre penyxropsr cnyc

KalOT na Tpyoax C npanoii pe3b60H H 3aJlKOpHBalOT B OOCaJJ;HOH KOJIOHHe. Bpa
U\eHHe JIOBHJIbHOH KOJIOHHbI anpaso npeotipaayerca mecrepensarsr« Mexa

HH3MOM penyxropa B JIeBOCTOpOHHee spauienae na BbIXOJJ;HOM sany. Jlosro
MY see 3JIeMeHTbl JIOBHJIbHOH KOJIOHHbl HH)I(e penyxropa JJ;OJI)I(Hbl HMen JIe

BylO peasfiy. 
Ilnaaerapasra urecrepensaruk MexaHH3M pafioraer KaK rrOHH)((3IOU\HH pe

JJ;yKTOp C rrepeJJ;aTOlJHblM quCJIOM ;=2, rr03TOMY BpaU\alOU\HH MOMeHT na BbI

XOJJ;HOM aany snaoe OOJIbllIe, lJeM ua BXOJJ;HOM. BHyTpeHHHH KaHaJI pesepcna

nsrx pe)J;yKTOpOB HMeeT cpaBHHTeJIbHO HeOOJIbllIOH ,a,uaMeTp, HO' OObl'IHO 

BnOJIHe JJ;OCTaTOlJHbIH )];JIJI npoxona ropnensr H3 neroaapyioiuero umypa. Iloc
KOJIbKY penyxropsr JJ;OJI)l(HbI HaJJ;e)I(HO yJJ;ep)I(HBaTbcJI OT nposopora sxopnsr
MH yCTpoHcTBaMH, o6nacTb HX npHMeHeHHJI orpauasaaaerca OOCa)l(eHHbIMH 

CKBa)I(HHaMH . 

MArHHTbI MJI UHPKYJlJlUHOHHOR CHCTEMbl 

qaCTo B WlPKYJIJlWlOHHOH CHCTeMe Me)l()J;y BHOpOCHTOM H npHeMHblMH 

eMKOCTJlMH HaCOCOBYCTaHaBJIHBalOT rrOCTOJlHHble MarHHTbl )];JIHHOH0,6-0,9 M. 

TaKHM cnocotiosr yJJ;aeTcJI BbmaBJIHBaTb npaKTHlJeCKH BCIO CTpy)I(Ky MeTan

JIOB, o6JIaJJ;alOU\Hx MarHHTHbIMH CBoHcTBaMH, JJ;OCTaTOlJHO MeJIKylO, 'ITO ObI 

rrpoHTH CKB03b JllJeHKH BHOpOCHTa. Marmrrsr B WlPKYJIJlUHOHHOH CHCTeMe 

rrpHMeHJlIOTCJI rrpaKTHlJeCKH npa scex paoorax, CBJl3aHHblX C !ppe3epoBaHHeM. 

3TO rr03BOJIJleT He TOJIbKO nepexpsrrs nOCTyIIJIeHHe aepasasnoro MaTepHana 

B HaCOCbl H B CKBa)I(HHY, HO H no Macce yJIOBJIeHHOrO MeTaJIJIa CYJJ;HTb 0 Bbl

rrOJIHeHHOM OO"beMe paOOT no !ppe3epoBaHHIO. 
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rnJ\PABJlHIfECKHE 3A60RHbIE J\BHrATEJlH 

fHJJ;paBJIHlJeCKHe 3aooHHble nBHraTeJIH (pHc.65) 3!p!peKTHBHO HCnOJIb3y

IOTCJInpa noacxax YllIe)J;llIeH B CTOPOHY "rOJIOBbl" rpyd, OCOOOHHO OOC3)J;HbIX. 

Ha Ban JJ;BHraTeJIJI HaBHHqHBalOT JJ;OJIOTO HJIH HeOOXOJJ;HMbIH HHcTpyMeHT, a 

HenocpeJJ;CTBeHHO HaJJ; JJ;BHraTeJIeM pacnonarator KpHBOH nepeBOJJ;HHK HJIH 

KPHBYIO rpyfiy. Ilpa Me)];JIeHHOM BpaU\eHHH OypHJIbHOH KOJIOHHbI TaKOH KOM

rrOHOBKOH MO)l(HO "npoutynars" OlJeHb OOJIbllIHe xaaepnsr. TaK KaK JJ;OJIOTO 

HJIH HaBepHYTbIH na Ban HHcTpyMeHT spautaerca He3aBHCHMO OT OypHJIbHOH 

KOJIOHHbl, CTaHOBHTCjf nerue nonacrs nnyrps YllIe)J;llIHX B CTOPOHY rpyf H 

aepnyrs HX K uenrpy CKBa)I(HHbI. 3Ta )l(e cxesaa MO)l(eT ObITb C ycnexoss npa

MeHeHa npa JIOBHJIbHbIX pafiorax B HaKJIOHHO HanpalJJIeHHbIX·CKBa)I(HHax. 

nEIfATH 

Ilesara (pHC. 66) JJ;alOT B03MO)I(HOCTb nonysars ornesarox nosepxuoc

TH "rOJIOBbl" OO"beKTa, nonnexamero H3BJIelJeHHIO HJIH oopa60TKe, 'ITOObl 

COCTaBHTb rrpeJJ;CTaBJIeHHe 0 ero paassepax H !popMe, a TaK)I(e 8bIopan COOT

BeTCTBYIOU\He HHCTpYMeHTbl H MeTOJJ; JIHKBHn,auHH asapaa. Ilesara 
OObIlJHO nerraior H3 CBHHJ¥l, HaIIJIaBJIJIJI ero ua xopnyc C COOTBeT

CTBYIOU\eH HacelJKOH HJIH IIITblPJlMH, lJTOObI ClIOH CBH~a He cse

xan B CTOpoHy nOJJ; JJ;eHCTBHeM narpysox. Ilenarx npexne JJ;eJIaJIH 

H3 pll3JIH'lHbIX MJlrKHX MaTepHaJIOB, TaKHX, KaK rynpoa, Mbl1l0, 

JJ;epeBO. Teneps npenrrosrenae OT)J;lleTCJI CBHHUY, TaK KaK OH JJ;O

BOJIbHO repsiocroex H IlJIaCTHlJeH. Ilesara cnycxaior na KOJIOR

nax pa3JIH'lHblX rpyf HnH na TapTaJIbHOM xaaare C HeCKOJIbKHMH 

TpyOOMH HaJJ; rresarsio, OOOCnelJHBalOU\HMH HeOOXOJJ;HM}'1O nar

pysxy )J;1IJI nOJIyqeHHJI OTlIelJaTKa. Pa60Ta no aarepnperauaa OT

nesarxa OYJJ;eT 3Ha'IHTeJIbRO ofinerueaa, eClIH CJJ;eJIaTb ClIenOK C 

nexara H3 rJIHHbl HJIH npyroro MJlrKOrO MaTepHaJIa. 

PHC. 65. IHAP3BJIH'IeCKHii 336oiho.'ii ABHraTenb 

PHc. 66. CBH~oBb,e ne'l3TH 
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T'H!{PABJIH'IECKHE !{OMKPATbi 

fHP;paBJDllJeCKHe p;OMKpaTbI npHMeHHIOT)J;l1H OCBo60)IC

p;eHHH npHXBalJeHHbIX XBOCTOBHKOB, naxepos H npyroro 060

PYP;OBaHHH 003 C03)J;lUUU1 aarpysxa aa nOBHJlbHylO xonoaay 
HJIH BbIIllKY. OHH OOCTOHT H3 rpex OCHOBHblX lJaCTeH: 

nepenycsnoro xnanaaa .n;JIH C006IUeHHH (HJIH paaofaue
HHH) HHCTpyMeHTa C 3aTpy6HbIM npoCTpaHCTBOM HJlH CO 

CKBa)I(HHOH (pHC. 67); 

rH)J;paBJDllJeCKOrO HKOpH, cPHKcHpylOIUero HHCTpyMeHT 

HenOABH)l(HO B 06ca)J;HOH KonOHHe npa onpeneneaaost 
p;aBneHHH (pHC. 67) ; 

narananaanposoro rH,D;paBJIHlJeCKOrO p;oMKpaTa, B KO

TOpoM Bee IUDIHH,D;pbI C006IUalOTCH Me)l()J;y co60H H Bee 

nOpIIIHH KpenHTCH K O)J;HOMY UITOKy. 

Ilosecpar cnycscaercs C COOTBeTCTBYIOIUHM nOBHJlbHbIM 

HHCTPYMeHTOM H COe)J;HHHeTCH C "ronosoa" npHXBalJeHHOrO 

o6beKTa. B nOBHJlbHOH KOnOHHe aaxpsraaior nepenYCKHOH 

xnanaa H C03)J;llIOT B HeH )J;aBJIeHHe, B pesynsrare xero HKOpb 

BXOP;UT B sanenneaae C 06ca)J;HOH KonOHHOH, a nars nopIIIHeH 

COBMeCTHbIMH YCHJlHHMH TonKaIOT UITOK asepx aa Alumy 

XOAll nopIIIHeH. HaJIHlJUe nHTH UHJlHHP;poB o6ecnelJUBaeT 

BbICOKHH KOJePcPuuueHT YCHJleHHH. 

I1HCTpyMeHT, npeP;Ha:malJeHHbIH )J;1IH pa60TbI B 139,7-MM 

06~OH KonOHHe, H~eeT KOJePcPHUUeHT ycuneHHH 45 H 

npa paClJeTHOM AllBneHHH 35 MIla C03AlleT norrseseroe yea
nae p;o 1000 KH. llOMKpaT )J;1IH pa60TbI B 177 ,8-MM KO

nOHHe HMeeT K03cPcPHuueHT yCHJleHHH 60 H C03AlleT norrsese
Hoe YCHJIHe oxono 1300 KH. 

llOMKpaTbI HHKorAll He cnYCKalOT B He06Cll)1(eHHbIe 

CKBll)I(HHbI, TaK KaK HKOpb p;On)ICeH HMeTb Hap;e)I(HYIO onopy. 

1I0 3TOH )ICe npasaae He peKOMeHp;yeTCH paasremats P;OMKpaT 

B6nH3H 6awMaKa 06CllAHOH KonOHHbI. Me)l()J;y P;OMKpaTOM 

H nOBHJlbHbIM HHCTpyMeHToM cnenyer BKJIlO'lHTb B KOMIlO

HOBKy xonoaasr MeXllHHlJeCKHH HC H YET, 'lT06bI npa He

06XOP;Ur.«>CTH C6HTb BHH3 nOBHJlbHbIH HHcTpyMeHT. HaTIHlJUe 

PIle. 67. BepXHJlII MexaHHlJeCKoro sea n03BonHeT nOMep)I(HBaTb noCTOHuuyIO 

CeK.... 1I rHJqlaBJIH- narpysxy aa BHYTpeHlDOlO rpyfopeaxy, KOTOpaH TO)ICe MO

'IeCKOrO AaotKpa - )lCeT 6bITb BKnlOlJeHa B KOMIIOHOBKY, ecnH npep;yCMaTpH

T3 BaeTCH orpesaaae H H3BnelJeHHe npaxaaseaasrx rpyti no 

lJaCTHM. 1I0p; P;OMKpaTOM r.«>ryr 6bITb YCTaHOBneHbI 0030

nacnsie nepeBOAHHKH aa cnyqaii HeB03MO)I(HOCTH OCBo60

)J;HTb nOBHJlbHbIH HHCTpyMeHT. 

fHP;paBnHlJeCKHe p;OMKpaTbI n03BonHIOT C03p;aTb oueas 60nblllHe 

norrsesmsre YCUJDlH p;a)ICe rorna, xorna npa KanHTaTIbHOM peMOHTe CKBa)I(H

HbI Hcnonb3YlOTCH Tpy6bI HeBbICOKOH npOlJHOCTH H yCTaHOBKH He60nblllOH 

rpy30nOp;'beMHOCTH. 

MET'lHKH H KOJIOKOJIA 

Y MeTlJUKOB H KonOKonOB ecrs O)J;HO npeHMYIUeCTBO: finaronapa 6onb

1ll0H )J;l1HHe Hape3aHHOH KOHHlJeCKOH lJaCTH HMH MO)ICHO coenaaarsca C TPy

6aMH pasaoro p;uaMeTpa. fnaBHbIH Hep;OCTllTOK nHX HHcTpyMeHToB B TOM, 

'ITO HX 06bIlJUO aensaa oCBo60)J;HTb OT npHXBalJeHHbIX 06'beKToB. 

MeT'IHKH (pHc.68) H xonoxona (pHc.69) - cajaouapeaarcuiae noaans
nsre HHCTpYMeHTbI C ynpOlJUeHHOH pe3b60H H 06bIlJHO C npop;onbHbIMH KaHaB

KaMH )J;l1H BbIXOAll CTpy)I(KH, 06pa3ylOIUeHcH npa Hape3aHHH pe3b6bI. 

MeTlJUKaMH H xonoxonava He cnenyer coenaaarsca C Tpy6aMH H YET, 

xoropsre MoryT OKa3aTbCH npHXBalJeHHbIMH, HO OHH yP;06HbI )J;1IH H3Bne1JeHHH 

He60nblllHX KyCKOB KonOHH HKT, nonor, Kny6KoB KaOOnH HnH xaaara H 

npyrax 06DeKTOB, )J;1IH H3BnelJeHHH KOTOpbIX He rpetiyerca 60nblllHX yCHnHH. 

MeT'lHKH 06bIlJHO nenaior C )J;JDlHHOH Hape3aHHOH sacrsio, CXOp;HIUeH BHH

3Y npaKTHlJeCKH aa HeT, 'lT06bI YBenHlJUTb )J;Hana30H npHMeHeHHH HHCTpy

MeHTa. O)J;HaKO aaorna MeTlJUK ynapaercs TOHKOH sacrsio B KaKoe-HH6y1J.b 

npenHTCTBHe H He MO)ICeT P;OCTaTOlJUO nnOTHO BOHTH B OTBepCTHe, lJT06bI aa
peaars pe3b6y. BTaKOM cnysae TOHKylO sacrs MeTlJUKa OTpe3llIOT ra30BOH ro
pemcoii H 06pe3aHHbIH KOHeu 3aOCTpHIOT )J;1IH o6nerlJeHHH aaxona B oraepc
THe. 

Pac, 68. JIOBRJJbIlhlH MeT Pac, 69. JIOBRJJbHblH xo-	 Pac, 70. ·YHHBepeam.1WI
'IRK 

noxon	 l1I,lqlunll'leCKaJI tpy60. 
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MUPCKHE TPY60PE3KH 

B COOTBeTCmHH C .o;eHcTByfOIQHMH npaaanasor rrpa JIHKBHAa/.UfH MOpe


KHX CKBaJKHH BCe 06CaAHbIe H npyrxe KOJIOHHbI .o;OJI)f(HbI 6bITb 06peJaHbl HR


)f(e yposna .o;OHHbIX Oca.o;KOB. J1lIR sroro HCnOJIb3yfOT yHRBepCaJIbHYIO run


paBJIHtleCKYfO TpY60pe3Ky (pHC. 70). OHa COCTOHT R3 xoprryca C p

a3Il:BH)f(


HbIMH pe)f(yUUtMH :meMeHTaMH, nOBOpa'IHBafOI1lHMHCR soxpyr oceH non AeH


CTBHeM nOplUHR, nOJIO)f(eHHeKOTOporo BHyTPH xopnyca onpeAeJIReTCII nepe

na.o;OM .o;aBJIeHHR npOKa'IHBaeMOH JKHIJ:KOCTH.
 

. Ilon .o;eHCTBHeM serpa, BOJIHeHHR H TetleHHH nnasysas 6ypOBaR yCTaHoB


xa nOCTORHHO HaXOJJ;HTCR B .o;BH)f(eHHH.· QT06bI JrO Il:BH)f(eHHe He CKa3bIBa


JIOCb na npou;ecce pe3aHHJI, B COCTaB 6YPHJIbHOH KOJIOHlIbI Ha.o; Tpy6ope3KOH
 

BKJIlOlfafOT MOpCKOii: BepTJIfOr (pHc. 71), KOTOPblH yKpenJIRfOT na YCTbe CKBa


JKHHbI, a TaK)f(e MexaHHlfeCKHH JlC HJIH KOMneHcaTop BepTHKaJIbHbIX nepexe


ll\eHHH. ECJTH ace KOJIOHHbI He yaaerca 06pe3aTb aa OIJ:HH cnycx Tpy60pe3KH,
 

TO 06pe3afOT caasana BHyTpeHIIHe KOJIOHHbI, nOTOM nOJJ;HHMafOT Tpy60pe3Ky
 

H YCTaHaBJIHBalOT aa HeH 60JIee Il:JIHHHbIe pe)f(YlllHe JJIeMeHTbl. C nOMOll\bfO
 

peryJIHpOBOtlHbIX nepeBO.QHHKOB pa3Mell\alOT pe)f(YllIHe 3JIeMeHTbI aa ypoaae
 

TOPUOB Y)f(e OTpe3aHHbIX KOJIOHH H 0rpe3afOT OCTaBlUHeCII KOJIOHHbI. TaKHM
 
cnocosow pexcyr Tpy6bI JJ;HaMerpoM .0;0 1651 MM.
 

J1lI1I H3BIIetleHHR orpe3aHHbIX rpy6 npHMeHRfOT MOpeKyfO rpy60noBKY 

(pHC. 72) co CMeHHbIMH nnalIIKaMH, n03BOJIRfOIQHMH JaXBaTbIBaTb Tpy6b1 
pa3JIHtlHOrO BHyTpeHHero .o;HaMeTpa• .lbIR u;eHTpHpoBaHHR H Cra6HJIH3atiHH 

!py60pe3KH B 6YPHJJbHYfO KOJIOHHY BKIIfOtlafOT HeBpamafOI1lHHCII cTa6HllH3a

rop, CMeHHble JIonaCTH xoroporo KpenRrCR K BTyJIKe, CBo6oAHO CH.o; Ha
lImeHsany Cra6HJIH3aTOpa (pHC. 73). i'··1 

/~, 

PltC. 71. 
SepTJIIOr 

MopcKoii 
PltC. 72. MOpc K8R rpy60JlOB

K8 co CMetlHLIMH I1J13WK8MH 
Pac, 73. Hesp8Jll8JO. 
UVriiCR CTa6KJlH38TOp 

co CMeKllhlMH JlOn8C
TRMH 
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Cn_ManbHoe 8BapMMHoe o60PYAOBaHMe 

3AnCM66YPHMnM 

06ecne'lHT BblCOKYIO 6e30nacHocTb pa60T npH nHKBHAll~HH OTKPblTblX HecIl
TAHblX H raaoesrx 4loHTaHOB. 

r"ApoT8JlHll'llecKM8 A..CT8H\&MOHHO ynpallJlll8Mbl. cp8ACTB8 npeAHUH8' 
~eHbl AnA CMeHbl .. HaBeAeH"A nBO np .. ropA~eM OTKpblTOM 4loHTaHHpOBa' 
H..... K H..M OTHOCATCA: 

.r..apaan ..~ecK ..... HaTaCK..earens Hr-S0·2 
• wapH"pHble r"ApOHaTaCKHBaTen .. T..na Hwr
 
.r"APaBn..~ecK"'" HaTaCK..BaTenb uiepoaoro KpaHa HWK .. AP.
 
npoTltBOBbl15POCOBbl8 T8Jlllll'lecKM8 qJ8ACT_ AnA pa60Tbi C KonOHHO'"
 

6yp..nbHoro "HCTpyMeHTa, np"HyA"TenbHO cnycKaeMble B CKBalK"Hy: 
• urn..ncoaste Tpy6Hbie 3aXBaTbl "croposeeeoro" T..na, KW-1oo, 311·190 
.Tpy6Hble JaXBaTbl aBTOMaT..secxoro Ae"'CTB"A 
KOMM8KC r .."P811Jl....ecK..X cp8ACTB np"HYA"TenbHoro cnvcxa Tpy6 Ha 

rny6..HY 2400 M. Oco6eHHocT" r"ApOYCTaHOBK" - HOBaA KOMnOHOBO~HaA 
cxeMa .. op..r .. HanbHOCTb KOHCTpYKT..BHbIX peweH.......cnona..TenbHbIX Mexa
H..3MOB: BMecTO Tpex Tpy6HbiX 3aXBaTOB OAHOCTopOHHero Ae",cTB"A, TpaA'" 
~"OHHO np"MeHAeMbiX B OTe'leCTBeHHo'" .. 3apy6elKHo'" npaKT"Ke, BnepBble 
..cnonsaoaaaa cxeMa KOMnOHOBK" C ABYMA r"ApOJaXBaTaM" ABYCTDpOHHero 
Ae"'cTB"A. CYMMapHaA ra6ap"THaA BblCOTa KOTOpblX He npeaeuuaer 800 MM. 
3TO noaaon ..no: 

.YMeHbw..Tb B 4 pasa ra6ap..Tbl .. MeTannoeMKOCTb KOHCTPYK~H" 

• vnpocrar« r"Ap8Bn..~ecKYIO cxeMy ynpaBneH"A
 
.o6ecne'l"Tb HaAelKHOCTb npouecca cnvcxa KonOHHbl Tpy6
 
AsVX3J1_..TH8R repM8TII3MpYIOII4IIR rOJlOBK8 co ClI06OAHO p83M~"

HIoIM.. YMOTH..T8IIRM.. 15838pM8TYPHOrO Tltn8. CTO"'KOCTb HOBblX ynnoTH"Te
ne'" no CpaBHeH"1O C pacnpoCTpaHeHHblM" 3neMeHTaM.. "Ll ..ccoa" noasrc..nacb 
60nee ~eM B 2 pasa. 

WepoBoi Kp8H KW·133 npeAHUHa~eH AnA npeAOTBpa~eH"A aeep..... B 
npouecce pa36YP.. BaH"A 30H C ABn,Q. Ero oco6eHHOCT": 

.c6opKa-pa360pKa .. TeXH..~eCKoe o6cnylK"BaH..e Ha 6ypOBO'" 
• PY~Hoe ynpaBneH ..e WapOBlolM JaTBOpOM np.. YCTbBBOM AaBneH.... AO 

35 Mna 6e3 C03AllH"A npoT"BoAeiilcTB"A 
• 3Ha~"TenbHoe CH.. lKeH..e a6pa3 ..BHoro B03Ae"'CTB..A arpecc"BHoM cpeAbl 

sa C~eT HaAelKHo'" repMeT..sau.... Tpy6Horo npOCTpaHCTBa 
r"ApBlIJlll'llecK..i KIlIO'I C perYII"PY_IoIM KPYTR~"M MOM8HTOM OT0 AO 

15000 H· M .. pa60~"M AllBneH ..eM AO 10 Mna AnA CB"H~HBaH"A-pa3B"H~'" 

BaH.. A 6yp..nbHblX .. KOMnpeccopHblX Tpy6. Manble ra6ap"Tbl .. Macca 80
100 Kr noasuuaior AOCTO..HCTBa no... KOHCTpYK~"". 

Pupa60T~"K: 3AnCIo166YPHlo1nlo1. 

625016 r. TIOMeHb, TynbCKaA, 12. 

HaY~Ho~praH"3a~"oHHbl'" OTAen. Ten. 29-12~6. 


