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1.BBO,IJ,HAJI "lJACTb 

1.1. 0cHOB3HHe ,[(JIH npoBe,[(eHHH HCCJie,[(OBaHHH: 

Ha ocHoBamm ,IJ,OroBopa c 3aKa3LJHKOM - 000 YKIT «Eepe30BhIH-1» OT «23» Maprn 
2023 ro,IJ,a Heo6xo,IJ,HMO ITpOBeCTH TeXHHLJeCKOe HCCJie,Il,OBaHHe aBTOHOMHOH CHCTeMbl ropWiero 
BOJJ.OCHa6:>KeHHR Ha ITpe,Il,MeT HCITpaBHOCTH H ITpHrO,IJ,HOCTH K JJ.aJibHeiimeii 3KCITJiyaTaUHH B 
:>KHJihIX 3,IJ,aHHRX, pacITorro:>KeHHhIX ITO a,IJ,pecaM: l1pKyTcKuii paiioH, pa6oLJuii ITocerroK MapKoBa, 
MHKpopaiioH Eepe30BbIH, JJ..15 3' B XO,IJ,e KOTOporo OTBeTHTb Ha CJieJJ.yIOrn;He BOITpOChI: 

- 5IBJIReTCR JIH CHCTeMa aBTOHOMHOfO ropRLiero BO,Il,OCHa6:>KeHHR, B o6crreJJ.yeMOM JJ.OMe, 
aBapHHHOii? 

- Bo3MO:>KHa JIM ee 6e30ITaCHaR 3KCITJiyarnI{HR B 6yJJ.ymeM? 

1.2. CBe,[(eHHH o 3aKa31rnKe: 000 YKIT «Eepe30Bhiii-l». 

1.3. CBe,[(eHHH 06 :n.:cnepTuoii opraumau:uu: 

HaHMeHoBaHHe opraHH3au;1ui:: qacTHoe yLipe:>KJJ.eHHe HayLJHhIH cITeu;11arrH3HpoBaHHhIH 
u;eHTp 3KCITepTH3 H Hccrre,IJ,oBaHHH «Am,qm», IOp.a.z:cpec: 664009, r. l1pKYTCK, yrr. Otte:>KcKaR, 
JJ..55, <l>aKT.aJJ.pec: 664023, r. l1pKyTcK, yrr. KpacHOKa3aLJOR, JJ.. 85, 0¢. 27, Terr. (3952) 508-222, 
508-223, 895013987 42. E-mail: alfa-expert.irk@yandex.ru. PyKoBOJJ.HTerrh: retteparrhHhIB 
nupeKTop - CepreeB Cepreil HIIKorraeBIILJ. 

1. qy HCl.(311 «Arro<l.>a» RBJIReTCR ITpo<l.>IIJihHOH opraHH3auueii ITO ITpoBeJJ.eHHIO 
cy,IJ,e6HbIX, ,IJ,ocy,IJ,e6HhIX 3KCITepTH3 II IICCJie,Il,OBaHIIH, IT. 2.2. ycTaBa ITpeJJ.ycMaTpHBaeT 
CJie,IJ,yIOIIJ;IIH BHJJ. ,IJ,eRTeJihHOCTH: ITPOBe,IJ,eHIIe 3KCITepTII3 II IICCJie,IJ,OBaHIIH ITO OITpe,Il,eJieHHHM 
cyJJ.OB, ITOCTaHOBJieHHRM ITpoKypaTypoI, CJie,IJ,CTBeHHbIX opraHOB, opraHOB ,Il,03HaHHR, 
a,IJ,MHHIICTpaTHBHbIX opraHOB. 

2. qy HCl.(311 «Arro<Pa» IIMeeT CBII,Il,eTeJihCTBO 0 perncTpaUHH B MHHHCTepcrne 
IOCTIIUHH Pocc11H:cKoil <l>e,IJ,epau;IIII. 

3. qy HCl.(311 «ArrMpa» IIMeeT CBIIJJ.eTeJihCTBO 06 aKKpeJJ.IITaUIIII NQ2 OT 11 HIOHR 
2014r., BbJJJ.aHHoe Crry:>K6oH: rocyJJ.apcrneHHoro :>KIIJIIIrn;Horo II cTpoIITeJII>Horo Hamopa 
l1pKyTCKOH o6rraCTII. 

1.4. IlpoBe,[(eune TexunqecKoro uccJiei::.oBaHHH nopyqeuo: 

ruaTIOK AJieKceIO HHKOJiaeBnqy' BhICIIIee TeXHIILJeCKOe o6pa30BaHHe ITO 

cITeUIIaJihHOCTII «l13oJIRUIIOHHaR II Ka6errhHM TeXHHKa». ,ll.HITJIOM PB NQ252003, BhIJJ.aH 
l1pKyTCKHM op,IJ,eHa TpyJJ.oBoro KpacHoro 3HaMeHH ITOJIIITexHIILJeCKIIM HHCTIITYTOM 14.06.89r. 

I10BhIIIIeH11e KBarrII<l.>IIKau;IIII pyKOBOJJ.RII{HX pa6oTHHKOB, ocyrn;ecrnrrRIOIIJ;HX 
CTpOHTeJihHyIO JJ.eRTeJihHOCTb. y ,Il,OCTOBepeHHe 0 KpaTKOCpOLJHOM ITOBbIIIIeHHH KBaJIH<l.>HKauHH 
l1pfTY. PerncTpau;110HHhIH HOMep 1273. 2004r. 

MarncTp ITO HaITpaBrreHIIIO ITOJJ.fOTOBKII: 13.04.02 3rreKTp03HepreTuKa H 
3JieKTpoTeXHIIKa. ,ll.IIITJIOM MarncTpa c OTJIIILJIIeM 103 804 0000418, PerncTpauuoHHhIH HOMep 
M3-l45, JJ.arn BhIJJ.aLJII 06.07.15r. 

KBarrII<l.>IIKaUIIR «l1ccrre,IJ,oBaTerrh. ITperro,IJ,aBaTeJih IIccneJJ.oBaTerr.&.» no HarrpaBrreHHIO 
IIO,Il,fOTOBKII: 13.06.01 3rreKTpo- II TeIIJIOTeXHIIKa. L(IIIIJIO\f 06 OKOHLJaHHII acrrHpaHTYPhI 103804 
0018844, PerncTpaUIIOHHhIH HOMep A-174, ,IJ,arn B.&JJJ.a'rn 03.07.20r. 

Crn:>K 3KcrrepTHoH: JJ.eRTeJihHOCTII 6orree 15 neT. 
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2. IICCJIE)J;OBAHIIE 

r. HpKyTCK Ha1IaJio: «27» Maprn 2023r. 

0KOH1Iamre: «30» Maprn 2023r. 

ITptt: rrpoBe,n:eHHH 3KCIIepTH3bI 6hIJI HCIIOJib30BaH o6meHaY1JHbIH MeTOL( HCCJie,n:oBaHH5I, 

IIO,D;KperrrreHHbIH MeTOL(HKOH cpaBHHTeJibHOro aHaJIH3a rrpe,n:CTaBJieHHOH L(OKYMeHTaU:IfH II 

pe3yrrh TaTOB ocMoTpa. <l>orn<Ptt:Kcau:mr rrpott:3BOL(Hrrach <PornarrrrapaTOM PENT AX W G-1. Bee 

H3'b5ITbie o6pa3U:bI HCCJieL(oBaHbI 3KCIIepTOM JIH'IHO. 

MHoIO, fHaTIOK ArreKceeM Htt:KorraeBtt:'IeM, B rrpHCYTCTBHH rrpe,n:cTaBHTerreH: 000 YKIT 

«nepe30BbIH-1», fam rrpOH3Be,n:eH OCMOTp MeCTa cofaITH5I: L(OM 153, 2 L(Ba IIOL('be3,n:a, 

pacrrorro)KeHHhIX no a,n:pecy: HpKyTCKHH pailoH, pa6o1IHH rrocerroK MapKoBa, MHKpopalioH 

oepe30BbIH, ,n:.153. IJo pe3yJibTaTaM OCMOTpa COCTaBJieH AKT OCMOTpa OT 27.03.2023 ro,n:a, 

rro,n:rrtt:caHHhIH rrptt:cyTcrny10mtt:MH rrtt:u:aMH (CM. rrptt:JIO)KeHtt:e NQ 1) 

B pe3yrrhTaTe ocMoTpa 6hmo ycrnHoBrreHo 'ITO: 

• ABTOHOMHbie CHCTeMbI rop5I1Iero BOL(OCHa6)KeHH5I CMOHTIIpoBaHbI B L(Byx IIOL('be3,n:ax 

rrpe,n:ocTaBJieHHbIX L(JI5I OCMOTpa. 

• CIIcTeMhI Ha1IIIHaeTC5I OT Terrrroo6MeHHHKOB B U:OKOJibHhIX 3Ta)Kax, rrpoxo,n:5IT CKB03b 

KBapTHpbI H B03BpamaeTC5I K Terrrroo6MeHHHKaM. CxeMhI rrptt:rrara10TC5I. 

• Bee ctt:cTeMbI o,n:HOTHIIHbI. 

• Crre,n:oB 1Ipe3MepHoro rrptt:JIO)KeHH5I CHJibI (3aM5ITHH, rroBpe)K,n:eHtt:il) Ha 3JieMeHTax 

CHCTeM HeT. 

• Bc5I CHCTeMa co6paHa H3 IIOJIHIIpOIIHJieHOBbIX Tpy6. 

• Ha MOMeHT OCMOTpa CHCTeMbI 6hIJIH OTKJIIO'IeHbI H ocyIIIeHbI. 

• J13 Ka)!{,[( OH CHCTeMbI 6hIJIH H3'b5ITbI crparMeHTbI L(JI5I H3Y1JeHH5I B rra6opaTOpHH. 

• I1poH3Be,n:eHa cPOTOcptt:Kcau:tt:5I H3'b5ITH5I 1IacTeil CHCTeM Ha tj_JornarrrrapaT ITeHTaKC 

OIITHO Bf-1 

ITpoToKorrbr ocMoTpa, rro,n:rrtt:caHHbIH cTopoHaMH, rrptt:rraraeTC5I. 

Pe3yrrhTaTbI tj_Jorn<Ptt:Kcau:HH rrpe,n:crnBrreHhI B ITpIIJIO)l(eHIIe NQ2. 

MccJieti;osaTeJihCKaH qacTh 

Jl:rr5I H3Y1JeHH5I IIOL( yBeJIH'IeHIIeM, H3'b5ITbie tj_JparMeHTbI 6hIJIH MapKHpoBaHbI II 

pacrrtt:rreHhI. ITpoBe,n:eHa qrnTotj_Jtt:Kcau:tt:5I Bcex o6pa3U:OB H rrptt:cyTcrny10mIIx ,n:e<PeKTOB. 

Pe3yrrhTaTbI cPOTOcPHKCaU:HH rrprrne,J,eHhI HH)Ke. B pe3yrrhTaTe ocMoTpa ycrnHoBrreHo, 1ITO Bee 

HCCJieL(OBaHHbie o6pa3U:bl HMeIOT IIOBpe)f<L(eHH5I B BHL(e Tpemtt:H H rrpOL(OJibHbIX CKOJIOB. Pa3Mep 

Tpemtt:H corrocTaBHM c Torrmtt:Hoil MaTeptt:aJia. PacTpecKHBaHHe coe,n:IIHHTeJihHhIX 3rreMeHTOB 

HOCHT MaCCOBbIH xapaKTep. JJ:orrOJIHHTeJibHO 6bIJIH H3y1IeHbI o6pa3U:bI, rrpe,n:CTaBJieHHbie 000 
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YITK «Bepe3oBnrH:-1 », MapKttpoBaHHhie HoMepoM KBapTHpnr H 3aBepeHHhie no;:i:imchIO 

co6cTBeHHHKa B KOJrnqecTBe 4 7 qm3HqecKHX 3JieMeHTOB HJIH 4 7 qm3HqecKHX CThIKOB. ,D.aHHhie 

o6pa3Uhl HMeIOT aHaJIOrHqHhie noBpe)f()leHmI, HO pa3Mephl Tperu;HH B HHX npeBhIIIIaIOT TOJilll;HHY 

\IaTepttana H o6pa3yIOT CKB03HOH npophIB. HMeHHO n03TOMY OHH 6nmH y,naneHhI (3aMeHeHhI). 

)J,aHHhie o6pa3Uhl He 6nIJIH H3b5IThI B npttcyTCTBHH 3KCneprn, no3TOMY He 6hIJIH yqTeHhI B 

pacqeTe npoueHTHoro OTHOIIIeHH5I HCCJie,noBaHHhIX CThIKOB H HHKaK He yqHThIBaJIHCh npH 

cpopMynttpoBaHHH BhIBO,noB. TaK )Ke, 6nm H3yqeHa BhmHcKa H3 )l{ypHana aBapttH:HnIX pa6oT Ha 

cttcTeMe fBC B ,noMe NQ153 c 2017 no 2023 ro.n:nr. YcrnHOBJieHo qTo B 2017 ro.n:y 6nma o,n:Ha 

aBapH5I, B 2018 HH O.D:HOH, B 2019 HH O):{HOH, B 2020 HH O):{HOH, B 2021 ):{Be, B 2022 15 3a 

nepBnie 60 ):{Heil: 2023 ro.n:a 5 aBapttH:. ,D.aHHa5I BhIITHCKa ocpopMJieHa Ha O):{HOM JIHCTe H 3aBepeHa 

Ha.:lJie)l{alll;HM o6pa30M. 

TaKHM o6pa30M, BH):{HO JiaBHH006pa3HOe HapacTaHHe qHcJia aBapHH Ha CHCTeMe 

rop51qero BO):{OCHa6)l{emrn BhI3BaHHhIX npophIBaMH. 

TaK )Ke H3yqeHhI KOnHH n03Ta)l{HbIX nJiaHOB ):{OMa (no,noe3):{0B), B KOTOpOM npOBO):{HJIC5I 

OC\fOTp. Ha nJiaHax YKa3aHhI cT05IKH rop51qero Bo,nocHa6)l{eHH5I. TaKHM o6pa30M ycrnHOBJieHo, 

qro CHCTeMa fBC .D:BYX no,noe3,n:OB co,nep)l{HT 44 CT05!Ka fBC HJIH 170 TeopeniqecKHX 

).le!\feHTOB (510 TeopeTHqecKHX CTbIKOB ). 

TeopeTuqecKaH qacTh 

OcHoBHM ,neil:cTBy10ma51 B Tpy6onpoBo,ne 3TO ,naBJieHHe, B ,naHHOM cnyqae BO.lJ:hI. 

0,.'.{HaKO ,naBJieHHe nOCT05IHHO TOJihKO B HeHcnOJin3yeMhIX BO,nonpoBo,nax. B peaJihHbIX 

CHCTeMaX nOCT05IHHO npoTeKaIOT rtt.n:po,nHHaMHqecKHe npouecChI. 0,n:HHM H3 caMhIX 

pacnpocTpaHeHHhIX H onacHhIX npoueccoB 3TO rtt,npoy,nap. PaccMoTpHM no.n:po6Hee, qTo TaKOe 

rn.upoy,nap, KaK OH o6pa3yeTC5I, npoTeKaeT H KaKHe nocne,ncTBH5I BbI3bIBaeT. TaK )Ke KpaTKO 

paCCMOTpHM MeTO):{bI 6opo6bI c HHM H cnoco6bI yMeHbIIIeHH5I ymep6a HM npHqHH5IeMbIM. 

TeopeTHqecKoe H 3KCnepHMeHTaJibHOe HCCJie):{OBaHHe zuopa6JlU'leCKOZO yoapa B 

rpy6onpoBo,nax BnepBore 6nmo npoBe,neHo H3BecTHhIM pyccKHM yqeHbIM HuKonaeM 

EzopoBu'leM )J(yKoacKUM B 1899 ro,n:y. 3rn 5IBJieHHe CB5!3aHo c TeM, qTo npH 6nrcTpoM 

3aKpbITHH Tpy6onpoBo.n:a, no KOTOpOMY TeqeT )l{H):{KOCTb, HJIH 6bICTpOM ero OTKpbITHH (T.e. 

coe.n:nHeHHH TynHKOBOro rpy6onpOBO.D:a c HCTOqHHKOM rn.n:paBJIHqecKOH 3Heprnn) B03HHKaeT 

pe3Koe, Heo,nHOBpeMeHHOe no ):{JIHHe Tpy6onpOBO,na H3MeHeHHe CKOpOCTH H ,naBJieHml 

)l{H):{KOCTH. EcJIH B TaKOM Tpy6onpOBO):{e H3Mep5!Tb CKOpOCTb )l{H):{KOCTH H .D:aBJieHHe, TO 

o6Hapy)l{HTC5I, qTo CKOpOCTb MeH5IeTC5I KaK no BeJIHqHHe, TaK H no HanpaBJieHHIO, a ,naBJieHHe -

KaK B CTOpOHY yBeJinqeHH5I, TaK H B CTopoHy yMeHhIIIeHH5I no OTHOIIIeHHIO K HaqaJibHOMy. 3To 

03HaqaeT, qrn a Tpy6onpoBo,ne B03HHKaeT Kone6aTeJibHhIH npouecc, xapaKTepH3YIOmnH:c5I 

nepno,nnqecKHM nOBhIIIIeHHeM H noHH)l{eHIIeM ,naBJieHH5I. 
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TaKIIM o6pa30M rm:i:paBJIJII-IeCKIIH y;:i:ap rrpe;:i:crnBmieT co6oil KpaTKOBpeMeHHOe, HO 

pe3KOe II ClIJI.bHOe IIOB.bIIIIeHHe ;:i:aBJieHH5I B Tpy6orrpOBO;:J:e rrpH BHe3aIIHOM TOpMO)KeHHlI 

JJ:BIIraBineroc5I rro HeMy rroToKa )KIIJJ:KOCTII. KaK f"JaBIIrro, 3To 5IBJieHIIe B03HIIKaeT rrpII 

3aIIOJIHeHIIII Tpy6orrpOBO;:J:OB, Kor;:i:a B03;:i:yx ycrreBaeT B.bIHTII qepe3 crreu;IIaJI.bHO OTKp.bIT.bIH 

KpaH, HO ceqeHII5I 3TOro KpaHa He XBaTaeT, qTo6hr rrporrycTIIT.b Bech IIOTOK BHe3aIIHO ;:J:OCTIIrIIIeil 

ero tteC)KIIMaeMoil )KIIJJ:KOCTII. TaKoil )Ke 3cpcpeKT B03HIIKaeT II rrpII 6nrcTpoM 3aKp.bITIIII BeHTIIJI5I, 

pe3KO rrepeKphrnmomero rroToK. ITocrre;:i:Hee oco6ettHo aKTyarrnHo B HaIIIII JJ:HII, Kor;:i:a cTapnre 

BIIHTOBhie KpaH-6yKC.bI, IIOHeBOJie 3aKp.bIBaBIIIIIeC5I IIJiaBHO (Be,[(.b KpyTIIT.b MaXOBHqoK Hy:)l<HO 

MHOro o6opOTOB, II IIOTOMY IIITOK rrepeKp.bIBaeT rrpocBeT BeHTIIJI5I ,[(OCTaToqHo Me;:i:rreHHO ), 

3aMeH5IIOTC5I COBpeMeHH.bIMII IIIapOB.bIMII KpaHaMII, rrepeKp.bIBaIOIIIIIMII IIOTOK BCero 3a qeTBepT.b 

o6opoTa o;:i:HIIM JJ:BII)KeHIIeM pyKII. ITpII BhITeKaHIIII qepe3 OTKphIThIH BeHTIIJih ;:i:aBrreHHe 

cTpeMHT.bC5I K Hyrrro, a CKopocT.b K 6ecK0HeqHOCTH. ITpII pe3KOM rrepeKphITIIII BeHTHJI5I CKopocTh 

CTaHOBIITC5I paBHOH Hyrrro (TOK BO,[(.bl OCTaHOBIIJIC5I), a ;:i:aBJieHIIe CTpeMIIT.bC5I K 6ecKOHeqHOCTII. 

Tipouecc rrpoTeKaeT B HeCKOJI.bKO 3TaIIOB: 

• ToK BOJJ:hI ocTaHaBJIIIBaThC5I, o;:i:HaKo BC5I )KIIJJ:KOCT.b rrpo;:i:orr)KaeT JJ:BII)KeHIIe Brrepe;:i: K 

BeHTIIJIIO. 

• f OJIOBHa5I qacT.b IIOTOKa OCTaHOBIIJiaCh, OCTaJI.bHM qacT.b IIOTOKa rrpOJJ:OJI)KaeT 

;:J:BIIraT.bC5I BIIepe;:i:, Ha6era5I Ha OCTaHOBHBIIIYIOC5I qacT.b II II.bITa5IC.b C)KaT.b ee II «pa3JJ:YT.b» 

CTeHKII Tpy6orrp0Bo;:i:a. )J,aBJieHIIe rrpo;:i:OJI)KaeT IIOB.bIIIIaT.bC5I, II rpaHIIUa IIOB.bIIIIeHII5I 

OTO;:J:BIIraeTC5I OT BeHTIIJI5I. CKopOCT.b pacrrpocTpaHeHH5I :noil BOJIH.bl OKOJIO 1500M/CeK. 

• BorrHa poem ;:i:aBJieHII5I (y;:i:apHa5I BOJIHa) rrpo;:i:BIIraeTC5I B CTOpOHY IICTOqHIIKa 

;:i:aBrreHII5I 3arrorrH5I5I Beeb ;:i:ocTyrrtthIH eil o6beM II rrocTerreHHo Tep5I5I 3HeprIIro. B KoHeqHoM 

IITore oHa, rrorra;:i:a5I B 30HY 6o:ree HII3Koro ;:i:aBJieHII5I «racHeT» 

• Bo;:i:a, C)KaTa5I y BeHTIIJI5I, 60JI.bIIIe He IICII.bIThIBaeT Ha6eraHII5I IIOTOKa, a ee ;:J:aBJieHIIe 

3HaqIITeJI.bHO B.bIIIIe ;:i:aBrremrn Bceil CIICTeM.bI. I103TOMY OHa ycTpeMJI5IeTC5I B CTOpOHY 

IIOHH)KeHHOro ;:i:aBrreHII5I. KpoMe Toro, Tpy6nr, CTeHKII KOTOp.bIX 6.bIJIII «pa3JJ:YThI» IIOB.bIIIIeHH.bIM 

;:i:aBrreHIIeM, HaqIIHaIOT rrpIIo6peTaT.b rrepBOHaqarrhHYIO cpopMy II BhITaJIKHBaIOT BOJJ:Y B CTOpOHY 

IIOHII)KeHHOrO ;:i:aBJieHII5I. 3TOT rrpouecc HaCTOJI.bKO CIIJI.bH.bIH, qTo CKOpOCT.b BbITeCHeHII5I BO,[(.bl 

COCTaBJI5IeT OKOJIO 1500M/ceK. B pe3yJinTaTe 3Toro BO;:J:a HaCTOJibKO IIHTeHCIIBHO yxo;:i:IIT OT 

BeHTIIJI5I, qrn OKorro Hero o6pa3yeTC5I BaKYYM (3oHa c OTpIIu;aTeJibHhrM ;:i:aBrreHIIeM). Bo;:i:a 

OTpbIBaeTC5I OT «3arrryIIIKH» II yxo;:i:IIT. CTeHKII Tpy6 «C)KIIMaIOTC5I)), ycIIJIIIBM BaKyyM. 

• Co3,[(aHHOe OTTOKOM BO,[(bl pa3p5I)KeHHe TOpM03IIT 3TOT OTTOK, a 3aTeM II IIOJIHOCTbIO 

ocTaHaBrrIIBaeT ero. Bo;:i:a OT IIcToqHIIKa ;:i:aBrreHII5I (rro;:i:momeil MarIIcTparrII) HaqIIHaeT 

,[(BII)KeHIIe o6paTHO. Terrepb CHJia, B03;:J:eHCTBYIOiila5I Ha IIOTOK, CKJia,[(bIBaeTC5I II3 ;:J:Byx, 

;:i:aBJieHIIe B MarIICTpaJrn II BaKyyM y <<3arnyIIIKII» BeHTIIJI5I. I10TOK BO,[(.bl o6pa3yeT y;:i:apHyro 

c; 
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BOJIHy, KOTOpa5I B03JJ.elicrnyeT Ha BeHTHJih c yBeJiw-IeHHOH, ITO cpaBHeHHIO c ITpeJJ.hIJJ.ymeli, 

CHJIOH. 

• I1pott30llle)J.IIIHH nmpoyJJ.ap pa3BHBaeTC5! ITO TOR )Ke cxeMe. ITpouecc HOCHT 

Kone6aTeJihHhIH, 3aTyxaIOIIIIIH xapaKTep. ITpoIIcxoJJ.IIT cepII5! ocna6eBaIOIIIHX rIIJJ.poyJJ.apoB .ri;o 

Tex ITOp, ITOKa 3HeprII5! He pacceeTC5!. 

<l>opMyJia )l{yKOBCKOro, J(Jl5! pacl-JeTa ITOBhillleHII5! J(aBJieHII5! ITPII rIIJJ.pOyJJ.ape BhffJISl)l;HT 

L1Pyn = p · L1 v · c 
r.n.e: 
L1Pyn- CKalfOK J(aBJieHII5!; 

p- yJJ.eJihHa5! ITJIOTHOCTh )l{II)].KOCTH; 

L1 v- ITpOII30llle)J.lllee Il3MeHeHIIe CKOpOCTH (ITpII ITOJIHOH OCTaHOBKe - CKOpOCTb 

ITOTOKa ITepeJJ. OCTaHOBKOH); 

c- CKOpOCTh pacITpocTpaHeHII5! yJJ.apHOH BOJIHhI. 

B CBOIO Olfepe)J.h, CKOpOCTh pacITpocrpaHeHII5! yJJ.apHOH BOJIHhI OITpe)J.eJI5!eTC5! ITO 

c}lopMyne: 

c = 1 I V(p . ~ + 2 . p . r I (o . E)) 
r,[(e: 

C- CKOpOCTh y):(apHOH BOJIHhI; 

..J- OITepaUII5! II3BJiel-JeHII5! KBa):(paTHOfO KOpH5!; 

p- y):(eJihHa5! ITJIOTHOCTh )l{lI)l,KOCTII; 

~-C)l{IIMaeMOCTh )l{II,[(KOCTII; 

r- BHyTpeHHIIH pa):(IIYC Tpy6b1; 

0- TOJIIIIIIHa CTeHOK Tpy6hI; 

E- MO):(YJih yITpyrocTII MaTepIIana Tpy6h1 (Mo):(yJih lOHra). 

CJie,[(yeT OTMeTIITh, l-JTO CKalfOK ,[(aBJieHII5! ITPII rII,[(paBJIIIl-JeCKOM y):(ape He 3aBHCHT OT 

IICXO,[(HOro ,[(aBJieHII5!, 3acTaBIIBlllero ,[(BIIraThC5! )l{II,[(KOCTh ITO Tpy6e, a 3aBHCIIT TOJihKO OT 

Ha6paHHOH eIO CKOpOCTil. TaKIIM o6pa30M, Ka)l{,[(hIH rII,[(pOy):(ap MO)l{eT CTaTh ITPillfHHOH 

pa3phrna ITOBpe)l{,[(eHHOfO ylfaCTKa Tpy6hI B JII060M MeCTe CHCTeMhI. TaK)l{e CTOHT ylfeCTh, l-JTO 

rII,[(poy,[(aphI 5!BJI5!IOTC5! o6hil-JHhIM 5!BJieHIIeM ITPH 3KCITJiyarnu;IIH Tpy6oITpOBO,[(HOH CHCTeMhI. 

<llaKTOphI, BJIHHIOID;He Ha CIIJIY rH,a:poy,a:apa 

3JiaCTIIl-JHhie CTeHKII Tpy6orrpOBO,[(a 3HalfIITeJihHO CHII)l{aIOT CHJIY rII,[(pOyJJ.apa, 

;:i:ocTaTOlfHO nerKo yBeJIHlfIIBa5! o6neM rpy6hI IIJIII lllJiaHra s MecTe ocTaHOBKH )l{Il)l;KOCTH. EcnH 

Tpy6a 3aITOJIHeHa B03,[(YXOM II ITO Mepe rrpO,[(BII)l{eHII5! )l{lI,[(KOCTII OH He ycITeBaeT ITOKHHYTh 

Tpy6y c HY)l{HOH CKOpOCThlO, 3TO TaK )Ke CITOC06Ho rrpe):(OTBpaTHTh CHJihHhIH rn)J.pOyJJ.ap, 

ITOCKOJihKY B 3TOM cnylfae B03J(yx IIrpaeT pOJih ITHeBMaTHl-JeCKOro aMOpTH3aTOpa, B KOTOpOM 

ITJiaBHO ITOBhilllaeTC5! J(aBJieHHe, H ITOTOMY OH OKa3hIBaeT Bee 60Jihlllee COITpOTHBJieHHe 

J(BH)l{eHHIO )l{HJ(KOCTII, ITOCTeIIeHHO 3aMe)J.JI5!5! ee. I1MeHHO 3TII IIpHHIJ;HIIhI HCIIOJih3yeT 

6oJihlllIIHCTBO ycTpOHCTB J(Jl5! 3aIIIHThI Tpy6orrpoBOJ(OB OT rIIJJ:pOyJ(apoB. 

AHam13 ,a:aHHhIX 11 BhIBOAhl 

AHaJIII3rrpy51 coBOKYITHOCTh rrMelOIIIIIXC5! ,lJ,aHHhIX, MO)l{HO KOHCTaTrrpoBaTh l-JTO: 

• HccJieJJ.oBaHo 6oJihlllIIHcrno CT05!KOB fBC B ;JO\re . 
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• EhIJIO II3b5!TO 29 cpII3IIqecKIIX 3JieMeHTOB IIJIII 65 peaJihHhIX CThIKOB II3 CIIcTeMhI 

fBC. 

CIICTeMhI ABTOHOMHOro fBC B IICCJie,nyeMOM ):(OMe 3HaqIITeJihHO IIOBpe)l{):(eHhI. 

• KonIIqecTBO rrpophIBOB yBeJIIIqIIBaeTc5! e)Kero):(HO. 

ITpophIBhI BhI3BaHhI pa3pyrneHIIeM (pacTpecKIIBaHIIeM) Tpy6 II coe,nIIHIITeJihHhIX 

3JieMeHTOB CIIcTeMhI. 

TaK KaK rII):(poy.nap 5!BJI5!eTC5! o6hJqHhIM rrpou:eccoM B CIICTeMe Bo,nocHa6)l{eHII5I 

)l{IIJIOro ):(OMa, pa3pyrneHIIe Tpy6h1 c Tperu:IIHaMII HeII36e)l{H0. 

• yqIIThIBa5! rny6IIHY Tperu:IIH, KOTOpa5! COCTaBJI5!eT .no 80% OT TOJilll:IIHhI CTeHKII 

Tpy6hI, pa3pyrneHII5! 6y):(yT aKTIIBII3IIpOBaThC5! B TeqeHIIII 6JIII)l{a:EIIIIIIX Tpex - IIICCTII MeC5!U:eB . 

3.BbIBO)l,bl 

Bonpoc .NH: 5IBJI5!eTC5! JIII cIIcTervrn aBTOHOMHoro rop51qero Bo,nocHa6)l{eHII5!, B 

o6cne.nyeMOM.[(OMe,aBapIIHHOH? 

0TBCT: B o6cne.nyeMOM .[(OMe CIICTeMa fBC 5!BJI5!eTC5! aBapIIHHOH II orraCHOH B 

3KCimyaTaU:IIII. 

Bonpoc .NU: B03MO)l{Ha JIII ee 6e30IIaCHa5! 3KCIIJiyarnn;II5! B 6y.nyru:eM7 

0TBCT: HeT. 3KcrmyaTaD;II5! ,naHHhIX CIICTeM rBC HeB03M0)l{Ha, Ta~ KaK OHa 

rrpe.ncrnBJI5!eT co6oH yrp03y )l{II3HII II 3JJ:opoBhIO mo,neH. 

Oco6oe MHeune cneu,naJIHCTa 

,[{aHHhie CIICTCMhI Heo6xo,nIIMO HeMe,nJieHHO 3aMeHIITh TaK KaK B U:OKOJihHOM 

IT0~1eru:eHIIII HaX0.[(5ITC5! ,neTCKOe yqpe)l{,neHIIe «baTOIIIKa» II B CJiyqae rrpOphIBa CIICTeMhI fBC 

;ieTII Mory rronyqIITh cephe3Hhie O)l{OrII. 

Crren;IIaJIIICT f HaTIOK A.H. 
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