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BIOJJJlETEHb BYJJI<:AHOJJOrJ-!lIECI<:HX CTAHU:HY! N2 49, 1973 r. 

A. r. MEP)KAHOB, A. A. PA3I1HA, B. C. <l>YH.UAMEHCKI-m, 
A. C. IIITEPIHEEPf, f . C. IIITEPIHEEPf 

HCCJIE,ll,OBAHME fEf13EPA METO,ll,OM fM,ll,P030H,ll,MPOBAHMSI 

Pattee aBTopaM11 6bIJJa a•HaJIHTHtJ:ecKH pacc~10Tpetta MO,J.eJib reibepttoro 

• npouecca (Mep:>KaHOB 11 ,up., 1970), 6a3HpOBaBIIIaSICSI Ha CJie,uyIOlll/HX no
JIO)KeHH5IX. 

1. HsBep:>KeHiie reifsepa npOHCXO,ll:HT B pe3_-.1hTaTe BCKiJrnaHH5I BO.Ubl, 

HaKanJIHBaIOru:eHCSI B no.u?eMHOM pe3epByap e {Ka11epe) . Pa6otJ:HM TeJIOM 

reifsepa 5IBJI5IeTC5I rpyHTOBaSI BO}la C H3MeH5II01.IJ.HMCSI BO Bp eM em 1 pacxo,uoM, 

nocTynaIOIIJ.aH B no,useMHYIO CHCTeMy. HarpeB c:xo.10,lHOH» r p y HTOBOH BO}lbI 

,B KaMepe ocyIIJ.eCTBJISieTCH nyTeM CM ememrn C ropHtIH11 TeITJIOHOCHTeJieM 

(neperpeTa5I BO}la HJIH napoBO}l5IHa5I CMecb), .13CCOBblH pacxo.u KOTOporo 
IlOCTOSIHeH. 

2. I1ep1.HO}l (UHKJI) reifsepnoro npouecca COCTOHT H3 Tpex OCHOBHbIX 

cTa,u0if: 

a) sanoJIHemrn o6neMa KaMepbr, oCBo6o,:urnmerocs. noc.1e H3Bep:>KeHHH . 

.II.aBJieHHe B KaMepe H pacxo.u «XOJIO}lHOH» BO;J.bl IIOCTOHHHbl, TeMnepaTy pa 

BO.Uhl B KaMepe B npouecce ee sanoJIHeHHSI na.:i.aeT; 

6) sanoJIHeHHH KaHaJia. B 3TOH cTamrn ,J.aa.1em1e 3 Ka~1epe y BeJIMtJ:HBa

eTCH, pacxo.u «XOJIO}lHOfI» BO}lbI yMeHbUJaeTC5I, Te_rneparypa B KaMepe no 

Mepe sanoJIHeHHH KaHaJia pacTeT; 

B) pa3orpeBa BO.Uhl B KaMepe ,uo KHnemrn iI ssep}KeHHSI reflsepa. I1p11 

TeMnepaType B KaMepe, paBHOH TeMnepaType Kl!IIem,rn (TR) n p lH ,uaHHOM ,uaB

JieHIHM, npOHCXO}lHT nporpeCCHBHOe ca~lOYCKOpH101D.eecH na,ueH.He ,uaBJieHH51, 

.o6ycJIOBJieHHOe n05IBJieH.HeM ny3bipeii napa B KaHalie H COOTBeTCTBeHHO 

yMeHbllleHHeM y,ueJibHOrO Beca napoBO;J.5IHOH .:;.Byxipa3HOH) CMeC,H, sanoJI

H5IIOIIJ.eH KaHaJI. B pesyJibTaTe B Ka_iepe HatJ:HHaeTC,I tHHTeHCHBHOe napoo6-

pasoBaHHe M M3Bep:>Kem-1e re1bepa. 

B yKa3aHHOH p a 6oTe no.1y-.:i:eHbI K0.1IItJ:eCTBeHHbie s a KOHOMepHOCTH, xa

paKTepH3YIOIIJ.He Ka:>K,uyIO CTa,JJIIO npou,ecca II BeCb nepHO}l MH.UYKUIHM reiise

pa, a TaK:>Ke onpe}le.leHbI rpaHHtJ:HI>le yc.iIOBHSI nepexo,ua. ropH'-UIH MCTOtJ:· 

Ht.HK-+ KMil5IllI/HH MCTOtJ:HIIK - rei13ep - <pyMapoJia. 
Bb1oop oooeKTa HC.C.TJ.e;.I.OBa.HHR e MeTO}lHKa aKcnepHMeHTa. HaTypttbre 

MCCJie}lOBaH.H5I npoBO}lH.1HCb B ,J.o.TEIHe feflsepOB B 1970 r. 3Kcnep.HMeHTbl 

BbIITOJIHSIJIMCb Ha reibepe K oTereH, pacrroJio:>KeHHOM Ha JieBOM 6epery p. r eH

.3epHoH B paHOHe r .laBHOH Tep~Ia.;lbHOH CTeHKM. Bb16op o6neKTa o6ycJIOBJieH 

cJie,uyIOID.HMM coo6pa:>KeHHSIMH: 1) Ko1erefl o6Jia,uaer cpaBHMTeJibHO Herrpo

.UOJI:>KHTeJibHbIM M BeCbi\Ia tJ:eTKHM rrep.HO}lOM ( 12 M'11H 15 c - 12 MMH 35 c); 

. 2) pacrrOJIO:>KeHtHe rei'rnepa II03BOJIMJIO BCIO CJIIHBaeMyIO H M3Bep:>KeHHYIO BO.UY 

HanpaBHTb no O}lHO~IY p y c.1y B Tpy6y }lJISI TOlIHOro M3MepeH.H5I pacxo,uoB; 

3) B03M02KHOCTb 6 e30IIc.lCHOro M3MepeH.H5I TeMrrepaTypbI BIIJIOTb }lO Hal!aJia 

Id3Bep:>KeHH5I. . 

.il.JIH rrpoBe,UeHH5I 3Kcnep:i-IMeHTa rrpe,UJIO:>KeH HOBbIH MeTO}l aKTMBHOro 

S03}leHCTB'l:i5I Ha pe:>KHM pa60TbI HCTOl!HHKa - rn,upo30H,UHpOBaHHe, CYllI/HOCTb 

IKOTOporo COCTOHT B CJie,uyIOIIJ.eM. • 
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B reibepHyIO CHCTeMy tJepe3 rp111q>OH MrH0BeHH0 * BJil1BaeTCH onpe,ueJieH

H0e K0JIHtJeCTB0 BO.Ubl 3a,UaHHOH TeMnepaTypbl, nocJie tJero H3MepHIOTCH oc

H0BHble xapaKTepHCTHKH pa6otJero npou,ecca: noJIHbl.ii: nepao,u re113epa, Bpe

MH 3an0JJHemrn CHCTeMbT, np0 ,U0JDKJ,fTeJJbH0CTb CTamrn CJJHBa H co6CTBeHHO 

H3Bep}KeHHH, H3MeHeH1He BO BpeMeHIH TeMnepaTypbl H pacxo.ua CJIIHBaeMOH 

H H3BepraeMOH BO.Uhl. 

O6beM H TeMnepaTypa BJIHBaeMOH BO.Ubl, a TaTOKe npoMe:>KyT0K BpeMe

HH OT K0HU,a J13BepMeHH5I lI.0 BJII1Ba MoryT H3MeHHTbC5I OT 0TTblTa K 0TTbITY 

H 5IBJIHIOTC5I 0CH0BHblMI:I napaMeTpaMH rI:IlI.p030H}J,1Hpoeamrn. B cep1HIH onbl

T0B, pe3yJJbTaTbl K0T0pblX npHB0lI.5ITC5I HH2Ke, 3 0HlI.Hp0BaH11e np0B0,UHJI0Cb 

cpa3y TIOCJie 0K0HtJaHHH 113BepMeH!1.5I. 3a nep110,u np1rn11MaJIC5I npoMeJKyT0K 

BpeMeHH OT K0HU,a npe,urnecTByIOrn.ero IJ13BepJKeH'H5I (3 H0pMaJibH0M pelKHMe) 

,II.0 K0Hu,a 1I:I3Bep1KeHHH, npo11cxo,II.HBU1ero nocJie BJIHBa BO.Ubl. TeMnepaTypa 

CJIHBaeMOH BOD.bl H3MepnJiaCb PTYTHblM TepM0MeTp0M, TI0Mern.aeMblM B Bepx

HI0IO tJaCTb rpmpoHa . Bo.u.a .ZI.JI5I 301-!LI.HP0BaHHH f0T0BHJiaCb B 60tJKe o6be

M0M 200 JI. Heo6xo.n.11Ma5I HCX0}lHaH TeMnepaTypa }l0CTHraJJaCb nyTeM CMe

meHH5I . ropntJeH H XOJI0,UHOH B0}lbl. XoJIO}lHaH B0,lI.a (T= 15- 20°) 6paJiaCh 

H3 p. r ei'.'13epHoH, ropntJan - 1113 re113epa B npou.ecce 1113eep1KeHH5L 

,UaHHhie 06 H3MeHeHHH pacxo}la BO BpeMem, TI0CJie o6pa60TKIH 6bIJIH 

TI0}lBeprnyTbl rpaqiaqecK0My J1HTerp11poBaHI:IIO, lJT0 TI03B0JIHJI0 pacCI.JHTa Tb 

KOJIHI.JeCTB0 B0}lbl, li3BepraeMOH H CJIHBaeM0H re1bepoM B pa3JIHtJHblX 

YCJI0BIH5IX. 

O6cy.>KJI.em,e pe3yJthTaT0B. HccJie.n.yeMhIH reH3ep B H0pMaJibH0M per1ur

Me xapaKTep1113yeTCH I.JeTK0 BbipaJKeHI-IOH nepH0}lHtJH0CTblO C B0CTipOH3B0nI-1 · 

M0CTblO Bcex CTa,UHH 6 - 8% . Oco6eHHOCTblO pa60Tbl re11:iepa 5IBJIHeTCH Ma

JiaH npo.n.oJJJKHTeJibH0CTb CTa,lI.HYI CJIHBa Ucn =30-50 c), conpOBO:>K,ll.aIOlll.e 

roCH 3aMeTHblMH KpaTKOBpeMe HHb!MH (3- 5 c) TIYJibCaU.H5IMH pacx o}la a 

ypoBH5I BO.Ubl B rp11q>OHe. B npou.ecce 113Bep1KeHH5I np0HCX0}lHT Bbl

_6poc napOBOlI.HHOH CMeCH Ha Bb!COTY 1,5 M. OcpemreHHbie napaMeTpbI 

pa60Tbl reH3epa: np0,lI.0JllKHTeJibH0CTb CJII:IBa 30-50 C, np0,lI.OJT)l(II-ITeJibH0CTb 

H3BepMeHI:IH 1 MHH 50 c+ IO C, TIOJIHb!H pacx o.u 118+6 JI, TIOJIHblH n ep H0,l 

re113epa 12 M HH 25 c+ 10 c, TeMnepaTypa cmrna 97°. Kp1rnaH 113 reHemrn 

pacxo.u.a BO epeMeHH npe.11.cTaBJieHa Ha pttc. 1. 
Ha11160Jiee HHTepeCHble pe3yJJbTaTbI, ,lI.JIH HCT0JIK0BaHHH K 0T0pbIX HeT He

o6x O,ll.I:IMOCTli1 np'H6eraTb K anp1rnpHblM rrp e.11.cTaBJieHirnM 0 Bl·IyTpeHHei\I CTpO

eHHH reH3epa H MeXaHH3Me ero p a 60Tbl, noJiytJeHbl npH 30H,lI.Hp0BaHa!! 

H CT0 I.JHHKa 6oJibIIIHMH o6beM aMH B0}lbl. ftt}lp030H)ll11pOBarrne TI03B0 JIH.'IO 13-
MepiHTb c eo6 o,rr.HhIH o6beM re113epHoH cttcTeMbl nocJie H 3Bep}KeHHH. OH oKa-

* MrHOBeHHb!M BJlHBOM MOR<HO ClJHTaTb TaKOH, n p0,!1.0JlR<HTeJlbHOCTb KOToporo H2 
nopll.LI.OK nnn. 6onee MeHbllle n epno.LI.a p a 6 0 Tb1 r eibepa. 
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3aJICH paBHhIM 180 JI - npH BJIHBe raKOro KOJIHlleCTBa BO.Uhl rpncpoH 3a-o.-
H5IJICH .uo KpaeB. 

B o6hillHOM (6e3 30H.UHpOBaHHH) pe:amMe re1bep H3BepraeT 118 .l B0,lbl. 

CJie.LI.OBaTeJibHO, npH IH3Bep)KeHHH 62 JI (180-118=62) B o6'beMe re1bepHOH 

CHCTeMhI 3aHHMaeT nap. 
B 3TOH )Ke cepHH 0DhITOB onpe.ueJieH pacxo.u BOLI,hI, nocryrraIOI.I.J.eH B reH

sepHyIO CHCT-eMy npH nOJIH0CTh!O 3aII0JIHeHHhIX K:!Mepe H KaHaJI~. QqeBJH.UHO, 

tITO B OTCYTCTBHe npoueccoB KHrreHHH pacxon 

BO.LI.bl Ha cJIIrne paBeH pacxo.uy BOLI,hl, rrocTyna· c,1/C 

IOI.I.J.eH B CHCTeMy (GnocT=Gcrr), Ilepno.n.y pa- 2,0 
60Thl 3a□OJIHeHHOro BO.LI.OH refrnepa (.uo Hatia

Jia o6pa30BaHHH napa B CHCTeMe) COOTBeTCT

ByeT CJIHB C TIOCTOHHHhlM pacxo.uoM ( GrrocT= 
=Gcrr =0,08 JI/c). B .uaJihHefrrneM (cM.pMc.3) 

HatIHHaercH yBeJIHtieHne pacxo.ua Ha CJIHBe. 

Mo:arno IlOKa3aTh, '!ITO pacxo.u BO.Uhl, IIO

CTynaIOI.I.I.eH B refr3epHy10 cHcTeMy rrocJie H3-

Bep)KeHHH, cyI.I.I.ecTBeHI-10 6oJihrne pacxo.ua np11 

ITOJIHOCTh!O 3aITOJIHeHHOH CHCTeMe. ECJIH 6hl 

pacxo.n. BO.Uhl, rrocTyrraIOI.I.I.eH B reibepHyIO c11-

CTeMy, 6blJI HeH3MeHHhI M B TetieHHe BCero rre

p1rn.n.a reifsepa, KOJIHtieCTBO H3BeprnyTOH H 
CJIHBaeMOH BO.Uhl cocTaBHJIO 6hI G • f=0,08X 
X745=60 JI. HecoBrra.ueHtte 3TOH BeJIHt:J:HHhI c 

3KcrrepttMeHTaJihHO orrpe.n.eJieHHOH ( 180 JI) 

1,5 

t,O 

0,5 

0 40 80 f20 t,c 

npHBO.UHT K BhIBO.UY: pacxo.u BO.LI.hi, nocTynaIO- p l p . uc. . acxo.n: BOJJ:bI B re1rnepe 
I.I.I.eH B reifsep, MeHHeTCH no Mepe 3arroJIHeHHH KorereJ':1 B HOpMaJibHOM pe>KttMe. 
CHCTeMbI. IlocJie OKOHtiaHHH H3Bep)KeHHH pac-

" • GH aq 6 • 
XO.LI. TIOCTynaIOI.I.I.eH B re113ep BO.Uhl ITOCT 0Jibllie onpe.n.eJieHHOH Bhillie BeJII•r-

lIHHhI Gcrr=0,08 JI/C. HeTpy.LI.HO noKa3aTb, t:J:TO, npOB0.ll.51 30H.LI.HpOBaHHe qepe3 
onpe.ueJieHHble 0Tpe3KH BpeMeHH n ocJie H3Bep)KeHHH, MO)KHO 3KC□epttMeH

TaJibHO onpe.ueJIHTh pacxo.u BO.Uhl, nocTynaIOI.I.I.efr B refr3epHyIO CHCTeMy no 
• GHa'l 

Mepe ee 3a□OJIHeHHH, H I-IaHTH 3aKOH H3MeHeI-IHH pacxo.ua OT IlOCT .n.o 

GnocT=0,08 JI/c. O.n.1-ia1<0 B 1970 r. TaKOII 3KCnepHMeHT BhlTIOJIHeI-I He 6hIJI, 

Il03TOMY MO)KHO TOJihKO KOHCTaTHpOBaTh, '!ITO pacxo.u BO.LI.bl, TIOCTynaIOI.I.I.eH B 

reifsepHyIO CHCTeMy nocJie H3Bep)KeHHH, yMeHhlliaer_CH no Mepe 3aTIOJIHeHH51 
CHCTeMbI H .UOCTHraer TIOCTOHHHOro 31-IatieHHH 0,08 JI/C K HallaJiy CJIHBa . 

B .n.aJJbHeifrneM TI0CJJe npI-I6JIH3HTeJJhHO 10-Mll1HYTHOro nepno.ua pa60Tbl 

reibepa C HeH3MeHHhlM paCXO.U0M Ha CJJHBe Gcrr =0,08 JI/c pacxo.n. CJIHBaeM0H 

BO.Uhl Hallrrnaer yBeJIHlIHBaThCH, H TeM 6oJiee pe3KO, tieM BhIIIIe TeMnepary pa 

BJIHBaeMOH BO.Uhl. 3ro H3MeHei-rne pacxo.n.a ueJiecoo6pa3HO CB5I3hIBarh c pa3-

BHBaIOI.I.I.1HMC5I B CHCTeMe napoo6pa30BaHHeM. 

KpHBhie G0.~ (t) (pttc. 2) I-IMeIOr .UBa MaKooMyMa. TiepBhIH o6ycJIOBJieH 

HallaJIOM HHTeHCHBHOro napoo6pa3oBaHH5I B CHCTeMe, Kor.ua CKOpOCTh napo

o6pa30BaHHH HallHHaer npeBhilliaTb CKOp0CTh KOH.LI.eHcau11111. IlocrynaIOI.I.I.HH 

B BepxHIOIO qacrh KaHaJia nap BhlT8JIKirnaer CO0TBeTCTBYIOI.I.I.He o6'beMhI BO.J.hl 

Hapy:>Ky. 3ro <pHKCHpyercH KaK yBeJIH4eHHe pacxo,rr.a Fa cmrne. B TO )Ke Bpe

M5I nocrynJieH1J,1e napOBhIX nysh1pei1 B KaHaJI CHH)Kaer .p.aBJiem1e B Ka'.\Iepe 

H HHTeHCH<pHUHpyer nocrynJieHHe B KaMepy «XOJIO.UHOH» B0,!l.hl lIT0 Ha KO

poTKoe BpeMn npHocraHaBJIIHBaer npouecc KttneHHH. Tio cyI.I.I.ecrny, nepshlii 

MaKCHMYM - 3TO HatiaJio H3Bep)KeHHH reibepa, Koropoe He no.1_,m.10 pa3-

BHTHH H3-3a yBeJIHlIIIBWeroCH nocryn.1eHH5I B CHCTe'.\IY <X0.10.:1.HOU> BO.lhl. 

Ha npm.rep e nO.lHOro 30H,:u1poBaHHH C T = =20::> 'OLKHO iIOKa3aTb KO.lll

qecrBeHHhie C00TH0memrn .J..151 TIOCTYna10mei1 3 CilCTes· ii c..-:~13ae'.\Wll BO.J.hl. 

B pacn1arp1rnae'.\IO'.\I onhlre nep,i10.1- reibepa coc.a:aa.1 • -,. .:.a=2 .rnH 15 c. 

CJie.uyer no.uqepKH)'Tb, qro 30H,'lllp0BaHJie Bl:,lllQ.lHSl.lOCb cpa3y )Ke noc,1e IH3-

Bep)KeHHH H 6bIJIO no.lHbl. I, T. e. cncre:-.Ia 3ano.lHH.1acb .l0 KpaeB rp11cp0Ha H, 
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Puc. 2. Pacxo.n BO.ll.bI npH rH.npo30H.D.HpoBaHHH. 

cJie,uoBaTeJibHO, reifsep c caMoro Hal{aJia pa6oTaJI B pe)IrnMe cmrna. EcJIH 

c 1rnTaTb, KaK noirn3aHo Bblllle, pacXO)l Ha cmrne B OTCYTCTBHe npon.eccoB KH
neHH5I B CHCTeMe HeH3MeHHbIM, TO KOJI1H1IeCTBO CJIHTOH BO)lbl COCTaBIHT 

0,08 JI/c -1 695 C= 135 JI. K. 3TOH BeJIHtJHHe CJie,uyeT ,uo6aBHTb CB060)lHbll1 

• o6oeM re11sepH011 cHcTeMhI nocJie H3BepJKeHH5I 135+180=315 JI. 3KcnepH

MeHTaJibHO JKe onpe)leJieHHa5I BeJIHtJHHa cyMMapHoro pacxo)la npH CJIHBe 

H IH3BepJKemm COCTaBHJia 402 JI. 3Ta BeJI'HtJHHa 3aHHJKeHa, TaK KaK Bblllie 

6hIJIO noKasaHo, 1JTO H3 180 JI, BhI6paChIBaeMbIX npH H3BepJKeHHH, TOJibKO 

118 JI H3BepraJIOCb B BH)le BO)lbl, T. e. K 402 JI HYJKHO npH6aBHTb BOJl.Y, 

H3BeprnyTyIO B BH)le napa. 

CpaBHHB pacctJHTaHHOe nocTynJieHHe BO)lbl B C'HCTeMy (315 JI) c cpaKTH

tJeCKIHM paCXO)lOM ( >400 JI)' MOJKHO C)leJiaTb BblBO,'l O. TOM, 1JTO B CTa)lHIO, 

npe)lllleCTBOBaBlliYIO IH3BepJKeHHIO, pacxo)l BO)lbl, nocTynaBIIIeH B CHCTeMy, 

cywecTBeHHO npeBhIIIIaJI HatJaJibHOe 3HatJeHHe G=O,O8 JI/c. 

I13JIOJKeHHOe IlO3BOJI5IeT pa3)leJIHTb nepH'O)l cmrna Ha )lBe CTa,u1rn: CTa

,UHIO C IlOCT05IHHbIM pacx•O)lOM (pHC. 3, o6JiaCTb I) H CTa)lHIO caMoycKopmo-

1Uef1c5I pasrpy3KH ( o6JiaCTb II). B CBOIO OtJepe)lh, B CTa)lHH caMOYCKOp5IIO

lUeHC5I pasrpy3KH MO}KHO BbI )leJIHTb )lBe o6JiaCTH: a) CJia6oro yBeJIH1IeHH5I 

paCXO)la, o6ycJIOBJieHtroro MeXaHHtJeCKHM BhlTaJIKHBaHHeM BO)lhl nyswp5IMH 

napa (o6JiaCTh Ila), 6) CHJibHoro yBeJIHtJeHH5I pacxo)la c nocJie)lyrowm,1 
cna)lOM (nepBbIH MaKCHMYM), BbI3BaHHOrO na)leHHeM rH)lpOCTaTHtJeCKOfO 

)laBJieHH5I B CHCTeMe H yBeJIHtieHHeM npHTOKa «XOJIO)lHOH» BO)lbI ( o6JiaCTb 116) . 

XapaKTepHO, 1JTO y TIOJIHOCTbIO rrpO3OH)lHpOBaHHOro re11sepa )lJIHTeJih

HOCTb CTa)lHH caMOYCKOp5IIOlUeHC5I pasrpy3KIH He 3aBHCHT OT TeMnepaTypbl 

B.'UrnaeMOH rrpH 3OH,llHpOBaHH'H BO)lbl. fiocJie,UHee TIO)lTBepJK)laeT TO, 1JTO CTa-
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Puc. 3. Pacxo.n. BO.II.bl npH rJ1AP030H.11.HpoBaHHH c T nJI =20° H Ts JI =40°. MaKCH
MYMbI H3Bep)l{eHHH COBMeru:eHbl. 

1) T BJ!= 20°; 2) T BJ!= 40~; 3) HOpMaJibHbl fi pe>KHM. 

}],IHI caMOYCKOp51IOW:eHC51 pa3rpy3KH - 3TO 0Tpe30K BpeMeHR OT HaqaJia npo-

11.ecca 1rnneHiH51 B cHcTeMe .no H3Bep)KeHH51. 

TaKHM o6pa3oM, pacxo.n BO.Uhl, nocTyna10mefl: B refl:3epHy10 cHcTeMy, 
HMeeT MaKCHMaJibHOe 3HaqeHHe cpa3y IlOCJie H3Bep)KeHJrn, a 3aTeM yMeHb

rnaeTC51 no Mepe 3anOJIHeHH51 CHCTeMbl, ,UOCTHra51 MHHHMyMa K HaqaJiy CJIHBa; 

,naJiee HeKoTopoe BpeMSI pacxo.n coxpaH51eTc51 .rrocrom1.HhIM, nocJie qero c Ha

qaJioM napoo6pa30BaHH51 B CHCTeMe CH0Ba B.03pacraeT, ,UOCTHra51 MaKCHMYi\Hl 

K KOHUY IH3Bep)KeHH51. 

I(pHBa51 pacxo,na ,UJI51 refl:3epa B HOpMaJibH0M pe}KHMe (6e3 30H,U'Hp0Ba

HJ,j5J) 6JIH3Ka B 30He MaKCHMy,Ma K KpHBhlM ,UJI51 30HJI;Hp0BaHH0I'O refrnepa 

( CM. pHc. 3). OTCYTCTBHe Ha HeH qeTKO Bblpa:>KeHHOro MaKCHMyMa B o6JiaCTH, 

npe.nrnecTByIOmefl: H3Bep)KeHHIO (o6JiaCTb II6 .l{JI51 30H,UHp0BaHH0I'O re1bepa) 

o6ycJIOBJieHO Kpafl:He He3Ha't!HTeJibHOH npo,nOJl)KHTeJibHOCTbIO c Ta,lHH C.11IBa, 

qTo yKa3bIBaeT Ha TO, qTo B He30HJI;Hp0BaHH0M refl:3epe KHneHHe B cncre e 
Haq1HHaeTC51 .no HaqaJia CJIHBa. TiocJieJI;Hee IlOJI;TBep)K,naercH 11 BbICOKOii Te -

nepaTypofl: B rpH<pOHe K HaqaJiy CJIHBa (97°). 
0 BHyTpeHHeM CTpoemrn refl:3epHOH CHCTe:\Ibl :\IO}KHO cy;:rntb no rpa<tm

KaM IH3MeHeHH51 nep'HO,Ua CJIHBa H IlOJIHOro nepno.:r.a reil3epa B 33BIICll OCTH 

OT o6oeMa H TeMnepaTyphI BJlHBae::-.IOH BO.lhl pm:_ • 5 . B 06.1acrn 

V~ < 40 JI nepHOJJ. CJIHBa npaKTHfleCKH He JaBUCIIT OT ,e rneparyphl B.lHBae
MOH BO.Ubl (pHC. 4). ,UailbHeiirnee 3ano.1HeHne cncre bl Be.:l,eT K _'"Be.lEPieHHIO 

nep1HOJI;~ CJIHBa; c yMeHblllem1eM re::-.mepaTyphl 13,;nrnae oil BO..lhl npo.J0.l)KH

reJibHOCTh .CJIHBa nponop11.HoHa.1bHO i303pacTaeT. 

Ll,JI51 BCex KpHBhlX xapaKTepHbI rpu np1rnepHO O,lHHaKOBhlX HHTepBaJi a 
(p'HC. 5): 
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1) o6JiaCTb «a»: 0<1 n;x< 
< 40 JI - rrepHOJI. r~frnep2 
yMeHhlllaerrn no Mepe ::fano.1-

HeHHH CHCTeMbI; rrpOJI. JI)KH-

TeJibHOCTb IIOJIHOro rrepHO,J.a 

re1bepa rrpaKTHl!eCKH He sa

BHCHT OT TeMrreparypbl BJIH

BaeMOH BO.ll.hI; 

2) o6JiaCTb «6» : 40+50 JI< 

< V nn < 80 JI-. rrocJie peaKo-

40 80 1 0 

ro yneJIH1IeHHH rrpOJI.OJI)KH

TeJihHOCTH IIOJIHOro rrepHO,II.a 

re11sepa no 3Ha1IeHHH, 6JIH3-

KHX K HOpMaJibHOMY rrepHO.U.Y 
I 

160 V-u,.r ( 12 MHH 25 C JI.JIH He30HJI.Hp0-

BaHHOfO re11sepa), rrepHOJI. He-

3Ha1IHTeJibHO yMeHblllaeTCH 

JI.JIH 30H,II.HpOBaHHH C T nn = 

Puc. 4 . 3am-1c11MOCTh BpeMe1rn CJIHBa OT TeMrrepaTy

pbI H 06beMa BJIHBaeMOII 11p11 rn,npO3O1·1,!lHpOBaIIH~ 

BO,!lbl. 

I) T
8

n = 20°; 2) Tan =40° ; 3) Tan = 60° ; 
4) T = 80° . 

an 

=80°, npaKTH1IeCKH He H3Me

HHeTCH IIpH T nn=40+60° H 

yneJIHl!HBaeTCH rrpH TnJI =20°; 
3) o6JiaCTb « B» : 80 JI< Vnn < 180 JI - rrepHOJl HH.U.YKII.HH refrnepa JIHHeH

HO yseJIH1IHBaeTCH no Mepe sanOJIHeH HH CHCTeMbl, H TeM 6hICTpee, lleM HH.>Ke 

TeMrreparypa BJIHBaeMOH BO,I.I_bl. 

EcTb OCHOBaHHH IIOJJaraTb, l!TO o6JiaCTb «a» Ha pHC. 5 orpa.>KaeT Ha

JIHll1He B BepxHeH qacTH CHCTeMbl ref13epa K.orereH «KOJieHa» 1HJIH He60Jib

llIOH KaMepbI, 3aIIOJIHeHHe KOTOpOH CKa3bIBaeTCH TOJibKO Ha MaCCOBOM 6a

Jlc:tHCe CHCTeMbl. 

O6JiaCTb « 6» COOTBeTCTByeT 3aIIOJIHeHHIO CB060JI.HOro o6oeMa OCHOBHOH 
KaMepbl re11aepa. COI<pameHHe npo,II.OJI.>KHTeJibHOC'Illi tnoJin s o6JiaCTH « 6» npH 

TnJI=80° H yBeJIHl!eHHe rrpH TnJI =20° MO.>KHO o6oHCHMTb, II0JiaraH, l!TO B HOp

MaJib'HOM .pe.>KHMe pa6oThI re11aepa Hal!aJibHaH paB!IOBeCHaH Tel\rneparypa 

np1H sanoJIHeHHH ·CB0'6o,rr_Horo o6oeMa OCHOBHOH KaMepbl Jie.>K'HT B HHTep.BaJie 

20° < T pana <80°. B ,uaJibHeHllleM paBHOBecHaH reMneparypa yBeJIH1IHBaeTCH, 

1ITO ,He np01'H"B0pe4"HT reopHH (Mep.>KalHOB H Jlp .• 1970). 
O6JiaCb « B» COOTBeTCTByer aaTIOJIHeHHJO 'Ka-Hana. lleM MeHbllle T BJI, TeM 

,I.I_JI-HTeJibHee BpeMH KOH,UeHCaII.'HH 'IlY3bipeH rrapa B KaHaJie, TeM OOJibllle IIOJI

HblH rrep H0JI. re11aepa ( CM. pHC. 5) . 
flpose.n.eHHbie pa60TbI II03B0- t_MUH 

JIHJIH BbIHCHHTb Tel'vmeparypHble 11 30 

t 

paCXO.ll.Hbie xapaKTepHCTHKH reH3e-

pa K.orere11 . Mero,uoM rn.n.poaoH,uH

poBaHHH 6bIJI onpe,ueJieH cso6o,u-

HbIH o6oeM re11aepHOH CHCTeMbI no-

CJie H313ep.>KeHHH, ycraHOBJieHbI sa

KOHOMepHOCTH H3MeHeHHH pacxo,ua 

BO BpeMeI-rn B0JI.bl, rrocryrraIOmeH B 

CHCTeMy, orrpe.n.eJieHo CO0THOllleHHe 

Me.>K.n.y rrapoBOH H BO.II.HOH cpaaaMH 

H3BepraeMOH CMeCH, IIOJiyqeHhlJI.aH

Hbie JI.JIH CY.>KJI.eHHH O CTpOeHHH reH-
3epHOH CHCTeMbl. 

B Hacr0Hme11 pa6ore He aa

rparnBaIOTCH 3HeprerHqecKHe xa

paKrepHCTHKH npou.ecca, XOTH H3-

MeHeHHe BO BpeMeHH TeMneparypbI 

CJIHBaeMOH BOJI.bI rrpH pa3HbIX TeM 

nepaTypax H o6'heMax 30HJI.Hposa-
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Puc. 5. 3aBHCHMOCTh npO,!lOJI)KHTeJibHOCTH noJ1-

1-1oro 1.1,HKJia ino Jia reibepa OT o6beMa H TeM
rrepaTyphl BO,!lhl, BJIHBaeMOH rrpH rHtI.pO3OH,!lH

poaaHHH. YCJIOBHble o603Ha'leHH.!1 CM. pHC. 4 



 

HHH KaYeCTBeHHO OTpa)KaeT H3MeHeHHe TeMnepaTypbI B rny6HHHbIX qacrnx 
V 

CHCTeMbI C yqeTOM C,!I.BHra BO BpeMeHH Ha BeJIHl.lHHY !it = C~OG H BJIHHHHH 

TeTIJI006MeHa C BMemaJOW.HMH nopo.n.aMH. 
B ,LI.aJihHeihIIeM, npHMeHHH MeTOJ], rHJ1.p030H,!I.HpOBaHH51 qepe3 onpe,LI.eJieH

Hbie HHTepBaJibI BpeMeHH nocJie H3Bep)KeHHH, MO)KHO noJiyqfHTb KOJIHl.lecTBeH

Hbie ,LI.aHHbie O pacXOJ],e BO,!I., n11Ta!Oll.1.HX reibepHyJO CHCTeMy, B pa3JIIHl.lHhie 

CTa,!I.HH npou.ecca, a TaK)Ke, COYeTaH HaTy pHbie 3KcrrepHMeHTbl C MO,LI.eJIHpo

BaHHeM, TIOJIYl.lHTb ,LI.aHHWe J],JIH ou.eHKH reoMeTpHYeCKHX napaMeTpOB pa3-

Jlllfl.lHbIX yqacTKOB r ei13epHOH CHCTeMbI. 

AaTOpbl Bb!pa)KaJOT 6JJaro.11.apHOCTb B. HIIKOJlaeHKO 3a C0,11.eHCTBHe H TIOMOJ.Ub B npone
.11.eH1111 9KCnepm,reHTOB. 
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