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.IIWM>Y3HOHHMI KAMEPA 

(Mo CKOB CKHtt HHJ!teHe pHO-cpH3Htle CltHtt HH CTHTYT) 

MeTO,ll; perHCTpaqirn HOHH3HPYIOlltHX tlaCTHU C noMOl!ll>lO KOH,ll;eH

canHH Kanen1, Ha HOHaX_.!IBJI.!I0TC.!I O,ll;HHM l'.[3 OCHOBHbIX B 3KCnepH

M0HTaJI:E,HO!:t .!I,ll;epHott !pH3HKe. B_OCHOBe M0TO,ll;a neJICHT TOT <paKT, 

qTo pocT Kanen1, ,ll;O BH,ll;HMbIX pa3MepOB Ha sap.!IXeHHHX neHTpax 
' ' 

npoHCXO,ll;HT npH Mea1,meM nepecblnt8HHH, \18M Ha HettTpaJil>HbIX. 

B x_opomo H3BecTnon KaMepe BH~e.c6aa ne:Q§cum'eane, ·aeod-
... .¼;...,.., • 

XO,Il;HMOe ,D;JI.!I KOH,D;8HcanHH Kanenb Ha'HOHax ,Il;OCTHraeTC.!I nyTeM 

a.n;1ta6aTH\18CKOrO pacmHp8HH.!I CM8CH rasa H -napa. 0.n;HaKO KaMepa 

.BHJibCOHa 06.na.n;aeT p.!I,ItOM ae.n;ocTaTKOB, orpaHl-I\IHBalOntHX B03MOJIC-
\ 

H_OCTH :ueTo.n;a. 0CHOBHID1H H3 HHX .!IBJI.!IIOTC.!I: doni,inoe Bp8M.!I 

Het1yBCTBHl'8JibHOCTH nocne pacmmpemrn, CJIOJ!CHOCTI, 'KOHCTPYKUHH, 

qyBC!!BHl'8JibHOCTb K sarp.!I3H8HHIO aeltTpaJil>HbIMH B 3JI8KTpHtleCKOM 

oTaomeHHH neaTpi:lJ.m Koa.n;eacanHH. Tiocne.n;aee cymecTBeHHo ycnoJIC

H.!Iel' Hana.n;Ky H 0KcnnyaTanH10 KaMepu c pacm11peHHeM. Eonbmoe 

Bpe1.m aeqyBCl'BHT8JibHOCTH nocne paciimpeHH.!I 3aTpy.n;H.!I8.T HCilOJib-
< I . ~ , 

30Bamrn KaM8pbI BHJibCOHa COBM8CTHO C YCKOpHT8JI.!IXH • 

IloTpe dHOCTb B npttdope, CBO 60.ztHOM. OT ne.n;ocTaTKOB, . CBOtt

CTBeHHI:lX Ka'.Mepe ·BHJil>coaa, npHBena K noHcKaM ueTO,ItOB cos.n;a

HH.!I nepecumeHH.!I, OTJIHqaDJltHXC.!I OT MeTo.n;a a.n;HadaTHqecKoro 

pacmHpeHH.!I. 

\ 
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B pSI.n;e paOOT 6r,rm1 11pe.n;11pHHSIThl 11011UTKH C03,ItaHHSI Ka.Mepr,r 
\ 

C HenpepUBHbn qy~CTBHTeJILHOCTLJO. 

B pa6oTe I 011HCUBaeTCSI Ka.Mepa, B KOTopon 11epecu11teHHe 

,ItOCTHraeTCSI B nponecce. BCTpeqHon .n;Hqxpy3HH napOB BO,Ithl H COJISIHOll 

KHCJIOTI,I. 0.n;HaKO y.n;oBJieTBOpHTeJILHUX pesyJILTaTOB D TaKOli KaMepon 

nonyqeHo He 6uno. 
. 2 . 

~ pa6oTe . coo611taeTcSI o nocTpoeHHH TaK HasuBaeuon 
' .n;HqxpysHOHHOit Ka.Mepn, B KOTopol1 11epecu11temrn .B03HHKaeT B nponecce 

,ItHqiq>y3HH napa qepes HeKon.n;eHCHPYDlltHitC.H ras OT HarpeBaeMOll 

ropH30HTaJILH011110BepXHOCTH K oxnaJI,Ita~MOll • 

ITepBHe y.n;oBneTBOPHTeJILHble ~OTOrpa~HH CJie,ItOB qaCTHI.t 6UJIK 

nonyqem,r B ,ItHqiq>y3HOHHOl1 Ka.Mepe TOJII,K_O B. I95I-I952. ro_,Ity. c· Tex 

ru:,p qHCJIO. pa6o±, BI:mOJIHeHHblX C 110MOlltLJ0 .n;Hqiq>y~HOHHOM KaMepu, a 

TaKJ!te 110CBJI!lleHHilX HCCJre,ItOBaHHJO ~H3HqecKHX 11por_teccoB, 11poTeKaD11tHX 

B Hen, HenpephIBHO pacTeT. IToBumeHHhlll HHTepec K ,ItHqiq>Y3HOHHOit Ka.Mepe 

06'l:iSICHSieTCSI TeM, qxo OHa He _TOJILKO B 3HaqHTeJILHOt1 Mepe CB060,ItHa 1 

· OT He.n;ocTaTKOB, npil:CYlllHX Ka.Mepe_ BHJIJ>COHa, HO H o6na.ztaeT P.H.ItOM 

oco6eHHOCTel1, 1103BOJI.HIOlllHX pacmHpHTI, 06JiaCTI, ·npm.reHemrn noro MeTO

.n;a perHcTpanmt ttacTHr.t. 

~H3HqecKHe 11pouecch1 B ~Hq)q)Y3HOHH011 Ka.Mepe 

nHqxpysHonnaa Kauepa npe.ztcTaBJISieT co6on sauKHYTHll cocy.n;, 

3a!10JIH8HHhlll CM8CLJO rasa H napa (cM.pHc.I). B6JIH3H BepxHeit H. 

HHXHell noBepxHOCTeM HMeJOTCSI HCTQqHHKH napa. EcJIH TeMnepaTypa 
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Tr BepxHett KphlmKH KaMephl He -panna TeMnepaType T2, ee ummen 

Kpum:rm, TO .B oche:r.m KaMepb! dY'lJ.YT npoTeKaTb cJie'l].yroiqne npoueccm 

I. _Hen30Tep:m1:ttecKasr ,nmpqiy31rn napa t1epe3 ra3 OT HarpeBaeuon 

nonepxnocTH K oxnaR)J;aeuo~. 

2. Tennonepe'l].atta ttepe3 cttec1, ra3a n napa OT Harpenaeuon 

TIOBepxHOCTll K OXJiaX'lJ,aeuon. 

3. Oc5pa30Bamrn H 'lJ.ll(Iltl)Y3llSI HettTpaJibHbIX H 3a pmiceHHbIX l\eHTpOB 

IWH'lJ,eHCaI\llH. 

4. KOH'l].eHcannsr napa .ll pocT· KaneJII, Ha Hei1TpaJibHbIX ll 

3apmcemmx uenTpax. 

5. nBnEenne Kanen1, B none THxecTn. 

6. B psr'l].e CJiyqaeB B Oc5'beMe Kal~epH cymecTnyeT KOHBeKUllfl •. 

HonHott Teop:m-i: lJ.Hqxpy3nounot1 KaMephl, DBH'lJ.Y cnosuocTn npo-

TeKa10mnx n Heti npouec.coB, He cymecTnyeT. Bee aDTophI npn nocTpoe

HHH Teopirn 'l].eJialOT pSI'l]. 601Iee llJill. MeHee TipOll3BOJibHblX 'l].Onymennt1. 

B pac5oTe A.MeJinHa 3 npe.14nonaraeTcsr, ttTo none TeunepaTyp 

ll none napunaJibHli!X 'lJ,aBJieHHtl B oc5'beMe Kruiepbl onpe,n;eJISIIOTCSI O'l].HO

Mepm,IMH ypaBHeHHSIMll H3OTep1A11tteCKOi1 'l].llCpqlY3HI-! H TenJionpOBO,I(HOCTll. 
/. . '. . 

]pyrne npoueccH He ytt~THBaroTcsr. B 3THX npe'l].nono~eHHSIX pacnpe'l].e-

JieHHe TeMnepaTypbl ll napnimJibHblX 'l].aBJieHlll! JIHHei1HO • 

HecKOJibKO nyttmee npnc5nn~eHne npeActaBJISieT coc5ot1 pactteT, 

npVIBO'lJ,llMblif B pac5oTe JiaHrC'l].Opqia 4 ' r'lJ,e ytiTeHa 3aBHCHMOCTb 

K034J(PHUH811TOD 'l].Hqiq>ysim H TennonpOBO'lJ.HOCTH OT TetmepaTypH. 

\ 
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Ha puc .2 M 3 n?e.rtcTaBJiem1 · KPHBIW _xe1.mepaxypnoro pacnpe.rceJieHHII. 

H 'Kplrnh!e napn;MaJibHoro ,!(aBJI6HHR ,!(JI.fl .ItBYX pa3JIH'IIHb!X noTOKOB 
\ . 

napa, npH YCJIOBHH, 'IITO KOH,!(eHcan;HII B-O6'I>eMe KaMepu He npo~ 

HCXO,!(HT. YBeJIH'IIeHHe JlOTOKa napa BU3blBaeT pocT H6JIHHenHOCTH 

TeMnepaxypHoro pacnpe.rceJieHHR H yBeJIH'IIHBaex napn;uaJibHoe .rcaBJieHne 

B O6'I>eMe KaMepu. Ila pnc.4 COOTB6TCTB6HHO npHBe,!(eHbl KPHBbI8 

nepecu~eHHII. lliTpHx-nyHKTHPHb!e RHHHH COOTB8TCTBYIOT nepecu~eHHID, 

np~ KOTOpOM Ha'IIHHaeTC.iI. pOCT KaneJII, Ha HOHax ( $, ) H nepe-

Cbl~emrn, npH KOTopoM o6pasyeTCR 6OJibmoe '4:Hciio KaneJIL Ha Hett-

TpaJibHUX n;eHTpax ( ,Sc ) • 

KaK BH,!(HO H3 PHCYHKa 4, nepeca~emrn B6JIH3H ,!(Ha Ka}.i:epu 

npenumaeT S, . B6JIHSH oxna:at.rcae:i.rnn noBepxHocTH o6pasyexcn 

qyBCJBHT6JILHbln CJIOtl. rpaHHD;bl qyBCTBHTeJILHOro CJIOR onpe.rceJIJIIDTCJI 

nepeceqeHHeM KPHBOM Sx c KPHBofi, ,S, • _(TO'IIKH An B Ha 

KPHBOil 2). B Katrnpe c "KOH,!(eHca1.tHe11 B o6'I>eMe · KPHBaR nepeCblllt,8HHR" 

6y.rceT HM6TL
0

,!(pyron BH,!(. 

· BJIHHHHe KOH,!(8Hcan;HH B Od'TJeMe Ka.Mepu Ha TeMnepaxypHoe 

pacnpe.rceJieHHe BLiqHCJIHJIOCI, B pa.6oTe S • ITO Olt6HK6 aBTOpOB 

TeMnepaTypHoe pacnpe,1teJieHH8 ,!(OJilltHO_. CHJILHO saBHCeTL OT trHCJia 

n;eHTPOB KOH,!(8HCaJ.UIH. ~eM dOJILme n;eHTpOB KOH,!(6HCaJ.UIH B qyBCTBH

TeJILHOM cJioe, xeu 6on1,me HeJIHHennocTL TeMnepaTypnoro pacnpe.rce

JieHHR. Pac'IIeTH, npHB6,!(6HHhl6 B pa60T6 . 6 ,TaKllt6 JlOKa.3h!BaIDT, 

qTo BJIHRHHe KOH.iteacar{m( aa reMneparypnoe pacnpe.zteJieHHe Becr,Ma 

B6JIHKOo 

I 
,l 
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'3KcnepHMeHTaJibHO BJIHSIHHe KOH,I(eH~anHH Ha pacnpe,I(eJieHl-te 

te:unepaTypu n:syqaJIOCb B pa6oTe 7 . • , C :n:on lt8JIJ,D TeimepaTypuoe 

pacnpe,I(e11emte B ,11;eltcTBYJOnteH KaMepe cpaBmrnaJioc1, · c Te:t.mepaTypHWL 

pacnpe.I(e1IeHHe1i. B Tott xe KaMepe, uaxo,11;SimettcSI B TOM, xe Te:u:nepa

typHou pexm.rn, Ho 6es KoH.nencauuu B ee 061>eue~ Ka.uepa co cTanHo

HapHo saitpemieHHii!MH B ee 06'.ceue TepMOMeTpaira HanoJIHSIJiaC:& aTMO-
. . 

C(pepHW B03,D;YXOM, npH ,D;aBJI8HHH paBHOM O,ll;HOtt aTuocipepe, npHti8M 

HCTOqHHK napa OTCYTCTBOBa1I. Ilo HCTeqeHHH HeCKOJil>KHX mrnyT BJiara, 
- ' 

co.1eepmntaSICSI B B03,D;yxe, KOH,neHCHpOBaJiaCl> H oce,JJ;aJia Ha )(HO. KoH-

,I(eHCaUHSI B KaMepe npeKpantaJiac:&: IloKasaHHH TepuoMeTpoB· B 061,eue Ka

uepH, perHcTpHpoBaJIHCl> nocne·nonaoro npeKpanteHHSI KOH,I(eucanHH. 3ateM 

B 2t!3JI06, cnymntHlt HCTOttHHKOM napa, ·.aamrnaJics 3THJIOi3Htt cimpT. l:1ep_es 

HeCKOJibKO MHHYT B 06'.ceue KaMepu HattirnaeTCSI KOH,It8HCaUJUI H pocT KaneJil, 

Ha .HOHax H He3apSI%8HHHX U8HTpax. HsuepeHHSI noKaSaJIH, qTo KOH,It8H

can1m B 061,eue Ka.Mepu npaKTHqecKH_ He H3MeHSieT Teunepa.Typuoro pac'."" 

npe.ne11euun. TeunepaTypa B KaX,I(Ott TOttKe 061>eMa B nponecce KOH.I(eH

cauHH usueHSieTcn, He 6oJiee, qeu aa·r:.. 2° c. EuJio ycTaHoBJieHo · 
- -TaK~e, qTQ H3M8H8HHe ttHCJia sapnxeHHHX ueHTpOB KOH,I(8HCaUHH B mH-

pOKHX ape,JJ;enax ue. BJIHHeT Ha TeunepaTypuoe pacnpe,neJieuue Bee 

odT>eue. 

3TOT 3KcnepHM8HTaJibHii!tt !paKT yitaSHBaeT Ha TO, qTo TeopHSI, He 

yqHTHBamman Temioodueua co cTeHKaMH Ka.MepH, ,I(aeT HeBepHHe pesyn:&Ta-

PSI.I(OM HCCJI8,JJ;OBaT8JI8H 7' 8 <51:lJIO o6napyxeuo, qTQ :re:unepaTyp;. 

uoe pacnpe.I(eJieHHa B 061,ene KaMepu pesito· aemtuettuo. IlpaBHJI:&Hoe 

• 
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o 61:,si:cH~HHe :froMy dm10 ,n:aHo B pac5oTe 7 , aBTopu KOTopotl noKa3aJm, 

tITo xeimepaTypHoe pacnpe.n;ene1me B oc5'T:ieMe 'xa.MepH noBl'opJie.;r 
. . \ . 

TeMnepaxypHoe pacnpe.n;eneHHe no ee cxeHKaM. 

Ha pHc.5 npHBe.n;eHu KpHBUe teunepaxypHoro pacnpe,n:eneHHSI B 

061,eMe xa.Mepu, ·ila11onHeHHoit B03.n;yxoM H napa1.m 3THJIOBoro cmrpxa 

11PM oCSnteM .n;aBJieHHH pa.BHOM O,ll;HOJ! atuoccpepe. Rptrnue I H 2 
. . ' . 

noJiytieHH IIPH OMblBaHmt CTeH KaMepu KOI.!HaTHJ,IM B03.IlYXOM • Bn.n;Ho, 

tITO pacnpe.n;e_ne1me -TeMnepaxyp~ B oCSieMe KauepH Mano OTJIH'qaeTcSI 

ox pacnpe.n;enemrn _TeMne~rypbi no cxeHxa.M, npntieM xe1,meparypa 

CTe HKH B Kal!t,Il;OM ropH30HTaJU,HOM ce qe IIHH He CKO JI!,KO B,l,llll8, tI8M 

xeunepaTypa B_ Il8HTpe Ka.Mepu. TTpH OMHBamrn CTeH KaMepu OXJiallt,I(eH

HUM B03,ll;YXOM TeM11eparypHoe pacnpe.n;eJieHHe pe3KO MeHsi:eTC.fl. (RpHBUe 

J H 4 ). B .3TOM. CJiytiae :Telmepaxypa CT8HKH B Ka~O.M ropH30HTaJI!>HOM 

ceqemrn: Kauep1,1 He CKOR°LKO mure, tieM B ueHxpe. Eonee .n;eTaJihHO 

MCCJie,I(OBaHM8 ropH30HTaJII,HOro pacnpe,n:eJieHM.fl TeMneparypbI OIIHCaHO 

B g • fls~epemrn TeMnepaTypH l1pC)H3BO,ItHJIOCI, C llOMOll{I,10 IIO,ItBHJJtHHX 

repMonap, nepeMe11taIOll{HXC.fl napanneJII,HO llJIOCKOCTH .n;Ha OT CTeHKH K 

IleHrpy Ka.M:epu. XapaKTep KPHBRX ropnsoHTaJILHoro pacnpe.n;eneHHSI 

TeMnepaTypbt B rmue·pe, OMI,IBae1.rnn KOI.rnaTHHM H OXJialt,I(eHHbtM B03.IlYXOM, 

IIOKa3aHH Ha PHC.6·H PHC.7 COOTBeTCTB8HHO • 

OKOJIO HarpeBae1mx KO!.!HaTHlilf B03,Il;YXOM CTeij ras ,I(BHl!teTC.fl 

CHH3y·BBepx. ITpH oxna:r.n;eHHH CTeH IIOTOK rasa MeHneT HanpaBJI8HHe 

Ha oCSpaTHOe. QqeBH,IlHO, tITO Cyll{eCTByeT KaKO~-TO npoMel!tyTOtIHHll 

peJJtHM paCSoxu Ka.Mepu, Kor.n;a pacnpe.n;eneHHe TeMnepaxypu 110 creHKe 
.. 1. -

coBna.n;aex_c paanpe.n;eneu.HeM re1meparypu Brase H KOHBeKrtH.fl 

OTCYTCTByeT, 

- "---c-. -· - •··--"~-- ,---,,»•r•·- ~---~ - -<-• '"~~--
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TipH H3},feH0HHH TetmepaTypHOro pacnpe,l.'(eJI0HHsi no CT0HKaM KaM0pll 

B ee o6'I:ieMe H3M0HSI0TCSI CKOpOCTl, H HanpaBJie1me KOHBeKUHOHHhlX. 

TOKOB. 3Kcnep:iu.teHTLI, ,l.'(eTaJII,HO omi:caHHhle B pa6ore g '· noKa3aJIH, 

t!TO KOHB0KUHSI B 06'I:ieMe KaMephl HMeeT oceByIO CHMMeTpHIO H He npuBO,ll;HT . 

K H00,l.'(HOpO,n;HOCTH ri~pecHmeHHSI~ qyBCTBHT0JibHOM CJIOe. CKOpOCTh 

KOHB0KUHH B pa6oqe1.i ·o6'I:ieMe "(npH pa3JIHqHblX TEnmeparypHblX pacnpe-:

)leJiemrnx) CpaBHHMa co CKOpOCThIO na,l.'(eHJ.rn KaneJih. Ilo3TOMY ,l.'(BHXeIIHe 

ra3a He Bbl3h!BaeT 3aM0THoro HCKalit0HHII CJie,l.'(a qacTHUH 3a BpeMSI ero , 

perHCTpanYIH. 

TaKHM o6pasoM 6h1JIO ycraHOBJieHo, qro TeuneparypHoe pacnpe.n;e

JieHHe B o6'I:ieMe KaMep1,1 MOlltHO peryJIHpoBan des Hapymemrn ee pa60Thl 7 '~ 

PesyJI&TaTb! HCCJI0,ll;OBaHHSI pacnpe.n;eJieHHII Te1,mepaTyphl B Od'I:ieMe 

KaMepH, HanOJIHeHH0!1 B03,n;yxoM npH aTMOcqiepHOM ,naBJiemrn:, MOryT 6b!Tb . 

pacnpocTpaneHhl Ha ,n;pyrHe . ra3Iil H ,n;aBJI0IIHSI. KaK ()blJIO nQF..8.3aHO B g' IO ·. 

peryJIHpOBaHHe re1.meparypnoro pacnpe.n;eJieHHSI B o6'I:ieue Kauepu nyTeM 
' • ; 7 

3a,l.'(aHRSI H006XO,l.'(HMOro pacnpe.n;eJieHHSI no CT0HKaU B03MOJ!tHO BO BCex· 

cJiyqaax, Kor.n;a ripoHsBeAeHHe q1rneJI rpacroqia Gi. H . TipaH,n;JI.fl ~ He MeH&me; 

tteM ro6 •. IlpH l.!aJIHX ,l.'(aBJieH~SIX, ras~ pOJih ~OllB0KilHH ~!0Hhlllae!CII 

vi Tmmepa_rypHoe pacnpe.n;eJiemrn B o6'I:ieMe Kauepu MoxeT saueTHO OTJIH

ttaThCSI OT pacnpe,n;eJieHHR TeMnepaTyphl no CT0HKaM. TipH 3TOM BJIHSIHH0 

TWH,l.'(0HCaUHH CTaHOBHTCII 3aMeTriblM. 

I{OIIB0KTHBHOe ,ll;BHllteHHe rasa B o6'I:ieMe KaMepb! OKa3b1BaeT TaKE:e 

. cymecTB 0HHOe BJIHSIHHe Ha pacnpe,l.'(e JI0HHe napu:t1aJihHHX .n;aBJie HHtl. 

IToJie napuHaJII:,Ub!X .n;aBJieHH:M B o6'beMe. ,l.'(ettcTBYIOll{en ,n;Hqxpy3HOHHOn 

KaMepbl HCCJie,n;oBaJIOCh ABYMR Mero.n;aMH: . Il? norJIOll{0HHIO CM~Ch!O napa 

H rasa YJibTpaqJHOJieTOBoro H3JiyqeHHSI II H M0TO,l.'(OM pac11IHpeHH:M r2 :· 

.. 
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Hccne.noBamrn IIOK8.3amr, tITO Bl,lill8 30Hbl KOH.l(SHCar.tm-1 napnHaJI:bHOe 

,-:':(naBne1me Mano :ueH.HSTCSI\, c BblCOTOt!. Ha pHC .8 IIpHBj3.l(eHa THIIHtIHaSI KPHBa.H 
\ . 

pacnpe.ne nemrn napniiain,Hux .ItaBnemrrr B KaMepe c pesKo nenHHet:iHhlM 

pacnpe.Iteneime1.1 reMneparypbl, HeHsueHnocn naprtHam,Horo .ztannem-ut 

B Bepx1rnx cetieHmrx, IIO-BH.l(HMOMY, odyCJIOBJieHa HHTeHCHBHblM nepe

MemHBaHHe},! cuecH· rasa · H napa • OmiYT IlOK83blBaer, tITO H3MeHeHHe 

TeMneparypHoro pacnpe.l(SJISHHH (ecJIH IIPH 3TOM He H3M8HSl8TC.fI nanpaB~ 

nemre KOHBSKT\HOHHb!X TOKOB) _He H3Menner xapaKTepa KpHBOlt napJ:lHaJib-

HblX .ItaBneaHii, npHtieir nap1tHaJ11>Hoe .ItaBnemre m,1me soHu KOH.IteHcar.tHH npaK-

. THtieCKH ocraercn H8H3MeHHhlM. BMSCTe C · TSM H3MeHeHH8 Te1.meparypHoro, 

pacnpe.l(SJISHHSI BJ18tI8T_ 3a co6ott pe3KOe H3M8H8HH8: COOTBSTCTBYIDllt~I'O 

pacnpe.l(eneHHSI .l(8BJl8HHSI uacH~eHHhlX napoB. BcJie.l(CTBHe 3Toro B 06~-

eMe KaMepu H3M8HH8TCSI pacnpe,neJieHHe nepeCbllltSHHit. 3TO B CBOIO 

. oqepe.Itb H3M8HSI8T yCJIOBHSI_ KOH.ItSHcanHH, TaK KaK tIHCJIO aKTHBHhlX l{SHTPOB 

KOH.l(SHcanHH · SIBJISISTCSI cpyHKl{Hett nepeCb!llteHHSI • TI03TOMY H3MSHeHH8 

re1.meparypHoro pacnpe,neneHHSI CYllt8CTB8HHO orpaxaercn Ha KpHnott 

riapq14aJihHblX .It8BJl8HHtt B 30He KOH.l(8HC8J:lHH H H838BHCHM08 pe·ryJIHp0-

B8HHe IIOJISI napqHaJihHblX .It8BJI8IIHtt 0Ka3UBaeTcSI H8B03MOJltHl:,!M. 3TO 

o6CTOSIT8Jil>CTBO CYIJt8CTB8HHO ycJIOl!tHSI8T npo6JieMy no;ryqeHHSl onpe.l(e

nenaoro nepecunteHHR B o6~eMe KaMepu nyreM sa,naHHSI reMnepa,rypHoro 

pacnpe,n:eneHHR Bee o6~eue. 

CJie.l(yeT OTMSTHTl>, qro .nH<p<pY3HOHHaSI KaMepa 6naro,n:apn ,n:ett

CTBHIO. MexaHH3Ma caMoper;JIHpOBaHHSI nepeCblnteHHSI MOl!t8T pa6oTaTh 

B ·oqeah 6on1>mo1.{ .n:nanasoae re1,meparypHHX pacnpe.nene1mtt. · EcnH 

reuneparypaoe pacnpe,n:eneane BI,I6pano rart, tITO nepecu1IteHHe · 

B o6~eue KaMSpb! B KaKon-ro MOMeHT npeMeHH :rna'tIHT8Jil>IIO rtpenumaeT 
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s; (KaK Ha Kpirnon - I pnc.4), TO B qyBCTB!1TeJII,HOM CJIOe HaqirnaeT

csr cauo11pmrnBoJI1IIan KOH,neHcauirn rrapa Ha He3apmICeHHb!X ueHTpax. 

rre·pecmuemrn 11a,11;aer. 3ro .11pHBo,n11r K yMeH1,meHHIO q~cna aKTnBHb!X 

neurpoB KOH,11;eHcau1rn H cKopocrM po era Karren1,. Pacxo,D; rrapa yMeH1,-

maercn n rrepec1:,11qe1rne pacrer. 13cne,ncTBHe aroro rrepecH111emrn . 

B 061>e1.te rmuepbI He MOJKeT ,ll;JIMTeJII,HOe BpeMSI 11peB1,l11JaTI, '51. • B pa,ne 

c.1yqaeB 11po1iecc CaMoperyJmpoBaHHSI HOCMT .IIC_HO Bhlpal!CeHHHfi nyJ11,c:tt".'" 

PYIOIU!iit xapaitTep g • B qyBCTBHTeJII,HOM _ CJIOe B03HHKaJOT rrepMO,T(H

qecKne H3?.reHeHHR ITJIOTIIOCTH TyMamrnro q>OHa. 3TOT aqxpeKT MOl!CHO 

3naqnTeJII,HO -yMeHI,WHTI, HJIH COBepmeHHO ycrpaHHTI, rryreM COOTBeTCTBYI0-

111ero H3MeneHnsr re1meparypHoro pacrrpe,11;eneHnR. B KaMepax HH3Koro 
. . 6 

}(aBJiemrn (KOr,ll;a Gi. p.,_ < fO ) H3MeHeHHSI 11JIOTHOCTH T)'MaHHoro 

q>OHa BO BpeMemt HOCSIT do nee HHTeHCHBHhlit xapaKTep, tlTO' ITO-BH,ItH-

MOMY, CBSI3aHO ·c BJIHSIHHeM KOH,neHCaUHH Ha TeMrreparyp~oe pacnpe,zteJieHHe •. 

011rnuaJ11>Hoe reimeparypHoe pacrrpe,neJienne B KaMepe ,na1rnon 

KOHCTPYKilJUi UOJKeT (51,ITI, onpe,neJieHO :rncnepimeHTaJII,HhlM nyre1.r. 

YcTaHOBJleHHbiit pel!CHM dy,neT 011THMaJII,Hb!M ,ll;JISI pa3JIHqlil,IX ra30B, ,naBJle

HHH n nnrencnBHocren. 06J1yqeHnsr rrpH yc~omm, qro G-1- P1. ~ io' 
H B = coiv..t r,D;e B - napauerp, BBe;eHHUit mar.TOM 6 

- .t. .J.. ).!L £3= f'o ~c, 
3 p3 (nort,. r:.p 3 

. r)'(e f'{o - KHHeMaTHqecKaSI BSI3KOCTI, npH 273° H HOpMaJII,HOM 

.n;aBJrnmrn 

2lo - K03q>q)HUH0HT .n;mpq>y3HH napa B rase rrpH HOpMaJil>HOM 

,naBJieHHH H reMneparype 273° I 
I . I 

.. 
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- irncJIO l'IOHOB, o6pasyKJIJll'IXCR B I -CM3 BO3,I(yxa B I ceK. 

np11 ,I(aBJieHHM'- n O.I(HY amocqiepy no.I( .I(eticTBHeM o6Jiytremrn 

co cpe,nHeti mYTeHCHBHOCTI> - J • 

- l.lHCJIO aTOMOB B MOJieKyJie rasa 

r · - afouHi:ii1 HOMep rasa. 

TeopHR Iliana He YlIHTllBaeT BJIHRHHR HetiTpaJII,H~X yteHTpOB 

KO~,I(eHcaqm1 • BBO.IJ;R COOTBeTCTBYIOl!lYID nonpaBKY B1rneH IJ , no11y1mJI . 

<!>opuyJiy,. YlIHTli1BaI011tYIO KaK HettTpaJibHble, TaK H sapRJK0HHble IteHTpbI 

KOH.n;encarttrn. 
_L L ~ 

- :?> .L o, /16 "'J 3 Bc1 = f· ~D p :> [n.c1. c p + t4,5 e 

r.n;e t na1rnucnraR Te1mepaTypa napa n KaMepe B rpa,1tycax rteJibCHR 

(o6bll!HO TeunepaTypa MCTOlIHHKa napa) • 

3Kcnepm.renTan1>uoe nccJie.I(oBaHH8, orrnca1rnoe B pa do Tax 9 'IO 

no:icasairo, trTo cpopMyJihl II!aTTa H Ennena B Tex cnyqanx, Kor.I(a npn 

sanOJIHeHHH Ka~.!epbl .n;pyrHM ra3OM (HJIH H3MeHeHHH )l;aBJiemrn) H3MeHReTCR 

pexmM KOHBe;TMBHOro T0nJIOO6MeHa B O61>eMe KaMepu, TeMnepaTypiIOe 

pacnpe,IteJieHHe HJIH nOTOK napa, He COOTBeTCTBYIOT .n;ettCTBHTeJibHOCTH. 

B tJaCTHOCTH pesyJibTaTbl HCCJie,JtOBaHHH Ka!rnp C aT1.mccpepHb!1,I)aBJiemrnM 
& . 

H Bunre ( G,i. f'?. >IO ) He MoryT 6un pacnpocTpaaem,r Ha KaMepu HHSKoro 

.itaBnenuSI, r .I(e Gt Pl c:: I 06 

JrccJie.I(OBamte pa6OTbl Ka.Mep pasmr1rnott KOHCTPYKitIU'l, HanoJIHBHHhIX 

BO3.ltYXOM npH anmccpepHO_M )tBBJI0HHH; npH pa3JIHtJHUX pacnpe,IteJieHHRX 

TeMnepaTypu omteaHo B 9 
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TTpn H3MeH8HVII/I TeMnepaTypHoro pacnpe)\8JI8llt'!SI VI3l.l8HJ'leTCSI 

Bb!COTa tIYBCTBUT8JII,HOro CJIOSI /z, • f{aK Bl1)f,Iio Vl3 pHC .9 yneJI11tie-

1rne ·/z., -CB.fI3aHO C yr.!8Hl>I:IeHH8U rpa.7111eHTa TeMneparypH. Onb!T 

110Ka3LIBaeT, l!TO npH MaJILIX rpa)f,!18l!Tax Teuneparypu B 4YBCTBHT8JII,HOM 

cJioe, nepeCL)lll8Hne 11a,1~aeT u rmi.iepa nepecTaeT pa Clo ran np11 1mreH'."" 

pVIBHOCTRX oelnyqemrn cpaBHMJ.lb!X C ecT8CTB8HHLIM qJOHOM. :Ip!1 ynem1-

lJ8HI.U1 BLICOTLI ttyBCTBl1T~JII,HOro CJIOR tIHCJIO ~eHTpOB KOH,Il8Hcawrn 

B ero HHinmx cetieH.HSIX B03pacTaeT 3a ctieT KaneJII>, na,n:a10t111Ix 

cBepxy. 3To npHBO.IlMT r~ yueui,memrn 11epecLrn1eHVISI B HVIiinmx ceqeu~rnx 

ttyBCTBHT8JlI,IIOTT oClJiaCTH. HClJIH3H )f,Ha aOSIB~B8TCR 30Ha ll8tIYBCTBHT8JII,

HOCTH. BLICOTa 3TOTI 30HLI uozeT ,IlOCT!1raTI, ll8CKCJII,KHX CM. Bcne.ncTBHe 

3Tl1X orpaHHtI8HHtl oelb!4HO BLICOTa -IYBCTBHT8JII,HOro CIIOR B .nmIJQY3HOH

HOII Kauepe He npeBLIIIIaer 6-8 CM. 

ITpl:! YM8HI,IIl8HHH Bh!COTµ ttyBCTBHT8JII>HOro CJIOfl U yneJ!IftteHHH 

rpa)T.!1eHTa reuneparyp1,1 v101man narpy3rm, npH KOTopon r<aMepa 1,wi1i:eT 

paCloTan Henpepb!BIIO, pacTeT • :B H8KOTOPhlX peJKm,rax ,nviqxpy3MOHilaR 

Kauepa MOZeT HenpepLIBHO perHCTpHpOBan l:!3JIYtI8IIH8 npH. cpoue, 

rrpeBLIIIIaIO!Il8M B COTBH pa3 qJOH KOCMHtI8CKOro l:!3JIYtI8I!HR r4 

Tiocne npOXOlK)f,8HHR 3ap.HilWHHOtl tiaCTlUViI qepe3 tJ:YBC:rBUT8JII,HUi1 

cnon B neu B03HHKaeT oelnacn c nepecm:iemrnM Meni,me S, , m.i.e1onia.R 

cpopuy ~HJIHH,Ilpa, ,n;11aueTp KOTOporo 3aBI/ICMT OT HOHH3Y!Oll(811 cnocoClHOCTt'I 

ttacrnqh! H KOJIH1-IeCTBa napa B ,n;aBHOM ceqe_HHH. BpeMR BOCCTaHOBJI8HHSI .. 

nepeChllll8lU!R rrncJie IlpOXOlit,n;emrn O,Il;!ilIOtIHOJ;t tiaCTHT(bl paBHO H8CKOJII,KM:M 

ceKyH,naM. IlpH 6on1,JJ!OM 'llMCJie ttaCTH!( H8KOTOpHe !13 m-i:x nepeceKaIOT 

• 
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oc5JiacTM, B KOTOpo!X rrepeChIIIl8Ht18 He ycne~o BOCCTal!OBUTCSI H oc5pa3yIOT 

npephIBHCTble CJie,JJ;I:l. Ecmir tiepes tIYBCTBUTeJII,Hhlt1 CJIOil npOXO)\HT ' nyttoK, 
\ . 

cocTOR!l1Hti u3 6om,moro 1111cna.11a.crnu, nepecmqe1rne MOj[eT, y11acr1, 

cymecrne1mo Hmite BeJIHtIHHhl ,S,, npM nou rromrne npeHR noccTaHonne

HH.fI riepecullieHUSI B03paCTaeT ).(0 IO-I5 cei. 1:leM 6om,llle 1.JHCJIO HO HOB 

O,IJ;HOBpeMeHHO oc5pasyeTC.fI B 't!YBCTBMT0JibHO?.t CJIOe, TeM nu:,;:e na.n;aeT 

nepechlmeHHe u TSM 6on1,me Bpeua EOCCTaHOBJISHHn. BpeMR BOCCTa!!OB

nemrn ¥OJJCeT (5I,ITI, COKpameHO nyTeM yBeJIH'l!eHMSI TIOTOKa rrapa I5 

Tipu oc5nyq,emrn ncero oc5MMa xaMephl rteHTpu KOH.n;eucauim 

B03HMK8JOT He TOJII,KO B 1.IYBCTBHTSJibHOM CJIOe, HO U B BblllieJieJ!ta!JlHX 

ceqeHunx. ITepeMenianc1, B oc5'.Qeue Kru.tepu u ,nocTHran BepxHetl rpaHHUhl 

't!YBCTBUTeJII,HOro CJIOR, nu IteHTpbl KOH,lleHcar~mt oc5pa3yIOT c5onee HJIH 

Me Hee paBHOMepHblti KaneJII,HblTT cpOH. ITpu 6on1,mor: KOHiteHTpauuu HOHOB 

B03MOEHO rra,ICenne rrepecbll:iemrn n tIYBCTBHTeJI1>HOM cnoe Kauephl 1rn:m:e nenu

't!HHhl J, . Bpe:tM! He't!yBCTBHTSJII,HOCTH 38.BHCMT OT npHpo,nl-l napa. JTO 

yKa3b!BaeT Ha TO_, 't!TO, TIO-BH,ICMMOMY, ne_HT}ll,MH KOII).(eHCaUHH SIBJIRIOTCH 

He HOHhl, a 3aps:rY.temme KaTIJIH .n;mpcpyl!,nHpy10m1te B qyncTBMT8JII,HUl1 CJI0!1 

H3 Bbll!reJI8llt8.Jl1HX ce1.1eHHti. 

3apmiteHHble rteHTphl KOH,ICeHca1.tmi: uoryT c5un yc5pam,1 H3 061>e:t.ra 

Ka:t.repu, pacnono:r.teHHOro Bbll!le 1.!YBCTBHTeJII,HOrO CJIOH, C TIOMOII{I,10 

3Jl8KTputieCKOro TIOJIH, 003).(anaei.wro M8llt).(Y Kpbll!IKOti, CJiyllCaJ!lett O,ICHHM 

:rneKTpO).(OM, H BTOp!,!M :rneKTpo,noM, pacnOJIOJKSHHl,IM Bc5JIH3H BepxHen 

rpaHHUhl qyBCTBHTeRI,HOrO CJIOR. 

Tipu 3arpH3HeHHH He3apmiteHHhlMH ueHTpaMH KOH,IJ;eHCaUHH O't!HIJleHHe 

od1:,eua Kal.tepH TIPOHCXO,ICHT' B pe3yn1>TaTe nepeHoca HX B 'tJYBCTBH-

TeRI,Hblii CJIOil C HOCJie).(y10mnM na.n;eHH8M odpa3oBaBmHXCR Ka.Il8JII, Ha ~HO. 
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TipH OtJeHI, doJII,DIOM tJHCJie neHTpOB, CKOpOCT:& HX y6Hpa.HHJ1 · orpaHHtJeHa 

rIOTOKOM napa. "TipH He 60JI:&DIOM tJHCJie, KOr.I(a pacxo,it napa Ha KOH.I(eH-
. ' . . 

caqiuo KaTieJI:& !.teH:&me IlOTOKa napa, BpeMSI HetJyBCTBllTeJI:&HOCTH 011pe7te.;.. 

nsetcs CKOpOCT:&IO riep~Hoca neHTpriB B tJYBCTBllTeJI:&HHI CJIOO. TI03TOMY. 

BpeMSI HetJyBCTBHTeJI:&HOCTH CHJI:&HO 38.BMCHT OT xapaKTepa ·.rtnmiteHHSI 

ra3a B odT>eMe Ka.Mepbl H OT· ee KOHCTpyKTHBHHX· ocodeHHOCTeft. KaA,tepa 

npocron KOH~Hrypan11:11: c pesKo HeJIHHenHhlM TeMnepaTypHHM pacnpe.rteJie

HHeM rrocne sanoJIHeHHSI ee HeOtJHnteHHHM_ KOMHaTHhlM B03.I(YXOM HMeeT Bpe:t.m 

He tJYBCTBHTe JI:&HOCTH nopn.i(Ka 2 mrnyT. TI pH Bl,tnpSIM}IeHHH KpHBO?t Tei.me-
. 

parypHoro pacnpe,IteJteHHSI CKOpOCT:& KOHBeKqHH YMeH:&maeTCSI JI! BpeMSI 
I • • o 

HetJyBCTBHTeJI:&HOCTH pac_TeT, )tOCTnra:.ii -B pSI~e C]IytJaeB 20 H 60}Iee 

MllHYT. CymecTBeHHO OTMeTllT:&, tJTO' eCJIH. B KaMepe HeT. IlOCTOSIHHO 
, 

.l(ettcTByIOlllllX llCTOtJHllKOB qeHTpo·n KOH,IJ;eHcaqllM, ee Od'f>eM dOJtee ll}IH 

ueHee db!CTpo caMOOtJHntaeTCSI. 3Ta crroco6HOCT:& ,IJ;Hcp<py:3HOHHO!l Ka:uepu 

OTtJeTJIHBO xapaKTep11:syeT ee 3KCirnyaTal{HOHH!le KatJeCTBa H BHSIB}ISieT O,IJ;HO 

H3 ocHonnux npenMymecTB AHcp<py3noiiuon KaMejn,1 no cpanueHHJO c KaMepbtt 
. ~ ·. 

BHJI:&coua. 

B ,IJ;Hcp<py3HOHHOlt KaMepe Il}IOTHOCT:& CMecn ; HenocTOSIHHa no -BHCOTe 

H SIBJISieTCSI q>yHKnnen KaK re1.mepaTypH, TaK ~ nponenTnoro cocTana. 

B TOM cnytiae, KOrAa MoJieKyJISipHHt1 nee ra3a MeiI:&me-:uoJieKynsrpHoro 

neca napa, 3TO MO:liteT npHBeCTM K TOMy; tJTO IlJIOTHOCTI, CMeCH dy,I\eT 

yueH:&mancSI no· Hanpannemuo cnepxy BHH3, H B tta.Me pe B03HHKHeT oco

dhltt BH,IJ; KOHBeKqmr. Mex.n;y KPHl!lKOtl H )(HOM odpasyeTCSI CHCTeMa 

BepTHKaJI:&HhlX KOHBeKUHOHHHX TOKOB (aqeHCTaSI CTPYKTYP~). 

" 
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Tiptr dom,IIUIX .n;aBJiemrnx ra3a, - K0rAa .n;aBJie1rne napoB rrpenedpemmo 

,c:'-'HaJIO TIO cpaBHeIIHJO C odt!MH ,naBJiemreM, M3MeHemrn COCTaBa 01:rnm-1 B 
\ 

npoueHTIIOM OTHOlllemrn\HeBemrno H H3MeHemre IlJIO,eTHOCTH C BUCOTOtl 

odyCJIOBJieIIo B OCHOBHOM Te1meparypm,1M qiaK'TOpOM. YBeJIHtieirne ,ItaBJiemrn · 

ra3a, JIMdO yMeHI,I!IeHHe napuHaJII,Horo ,ItaBJieHHR napa CilOCOdCTByer 

CTadHJIH3aUMH ra3a B ImMepe C uanpaBJieHHeM ,nmpqiy3Hlf CBepxy BHH3 • 

Tot1uo TaKJICe ,neiicTByer yBeJI11'tJem1e M0JieKyJrnpuoro Beca rasa HJIH 

y1.1eH1>me1rne uoJieKyJrnpuoro Beca napa. · M3Becruo, qro Itm.mpH, nanomreHHhle 

B0,Itopo,It0M HJIH.reJIHeM, padoTaIDT CTadHJII>H0 T0JII>K0 npt1 odmeM ,ItaBJieHHH, 

paBH0M HeCK0JII>KHM anmccpepau 16 (reuneparypa HCTOI.IHHKa napa IO-I5°C). 

TipH noumiremu-1 reMneparypu BepxHetl KphlruKH napn11aJI1>Hoe 

,ItaBJI8HHe napa pe3K0 CHHJICaerc~, tIT0 Il03B0JIR8T padoTaTI> C JierKHMH 

ra3a1.rn np11 ,ItaBJieHHnx MeH1>rue anroccpepHoro I? • OtieBH,ItHo, 'tJT0 

npH 3T0M )J.JIR 'coxpaHeHHR He0dX0,IIJU!Oro pacnpe,IteJieHHR TeMneparyphl 

B 0dneMe KaMepu CJie,ItyeT Il0HHJICaTI> TeMneparypy ,ItHa. 

I{aMepu C HarpeBaeMbIM ,ItH0M 11 OXJiaJIC.naei.rntl ~p11m1rnn 0ilHCaHbl 

D IB,I9 , 20 • .UaHHble no HCCJie,It0BaHHIO pad0Tbl TaKHX KaMep, B 

'tJaCTH0CTH, ,naHHble 0 Te1meparypH0l! pacnpe.neJieHHH B odneMe KaMepu 

rtpHB8,It8HbI B 9, 21 • 
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KOHCTPYKTUBHHE OCOEEHHOCTU Jl}icp<}J3HOHH0!1 KAMEPH 

OxJimqemrn . ,n;Ha K&tepiiI 

Te1mepaTypa .n;Ha, IIPH KOTOpoif Kauepa pa6oTaeT' y,n;oBJieTBOpH

TeJI:E,HO B sHatJHTeJI:&Hoi1 uepe onpe.n;emrnrc,fLIIp11po.n;on rrapa. 06h!11Ho 

B .n;mpqiy3HOIIHOi1 KaMep:e rrpm.teHSIIOTCSI naphl MeTHJIOBOro H :3THJIOBoro 

CIIHpTa •. )IJISI 3THX rrapoB TeMnepaTypa ,ll;Ha ,ILOmima 6b!T:& _HHJite -4o0c. 

Han6oJiee npocTh!M SIBJISieTcSJ· cnoco6 oxJiax.n;emrn .n;Ha nenocpe.n;.:. 

CTBeHHh!M KOHTaKTOM c CO2. TBep,n;aSI yrJieKHCJIOTa, HaXO,ll;SIIItaSICSI B KOH

T8HHe pe; IIO)l;J!CHMaeTCSI KO ,ll;HY C IIOMOIIt:&IO IIpYJitHHhl•. 3TOT M8TO,ll; ,n;aeT 

BllOJIHe y,n;oBJieTBopi'ITeJI:&Hh!e pesyJI:&TaTiiI npn pa6ore c KaMepa1,rn:, 
q 
~ HMeJOIItIU.m CTellKH H3 IIJIOXO npOBO,I(Sil1lHX MaTepHaJIOB. B Me'taJIJIH'!leCKHX 

~·· ·Kauepax rtoToK T.errna no cremcaM ,n;oBOJI:&Ho BeJIHK. Harip:nuep, B KaMepe. 

~ 
\ 

~ 

co CTaJI:&HiiIUH CT8HKaMH "TOJIIItHHOll 6 MM H .n;HaMeTpOM 430 MM IIpH rpa.n;neH-

Te TeMneparyphl 6°c/cu ueo6xo.n;HM IIOTOK renna. 50 KaJI/ceK 22 • 

ITpH 3TOM, CKOpOCT:& HCnapeHHSI TBep.n;on yrneKHCJIOThl )l;OCTHraeT 

I JIHTpa/ceK, '!!TO IIpMBO)];HT B o6pa30BaHHJO T8rtJIOH391IHPYIOII{ei1 IIpOCJIOtiKM 

rasa. 3TO B CBOJO 011epe.n;1> BiiI3h!BaeT nepaBHOM,epHoe OX./IaTie,n;eHMe :.nHa. 

HeCKOJII,KO Jiyqnrn:e pe3yJil>TaTiiI MOJ!tHO IIOJIY'!!HT:& .npw OXJiaJit.n;ErnHit ,JJ;Ha .· 

CM8CI,JO TBep.n;on yrJieKHCJIOThl c -a~eTOHOM 23 ,I5 _ • B K()HT8l1Hep, npn.;. . 

BapeHHhli1 KO ,JJ;HY, ·3arpYJ!ta8TCSI oxnax.n;aIOIItaSI CMec1,, HaXO)l;Sil1laSICSI 

B KOHTaKTe c HHJICHen IIOBepxHOCTI,IO .n;Ha, '!!TO o6ecne'llHBaeT ero 6onee 
' 

paBHOMepHoe OXJiallt.n;emrn. 0.n;HaKO H B 3TOM cny11ae BH,JJ;eJieHvte -60JII,lllOrO 

KOJIHtt8CTBa. ra3a, IIpH 60JII,lllHX IIOTOKaX T8IIJia, yMeltl>maeT 06IItYJO 

061.e.:u1HeU1H,1il illlCTurp ! 
QCJIIHJX lt<t<:JleJJ.oBaHH~ ! 

6Hf.Jf"10TEKA 1 

\ 

" 
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noBepxnocn conpimocnoBemrn c oxJiaE:,n;a.10mett -cuec1,10, l!T0 nperrsrTCTByeT 

,.:··; ,JJ;OCTlilltem110 HH3I<UX Ttp.mepaTyp. 

\ 
]JISI oxJiar.t,n;emrn ,n;na Kmrepu .no c5oJiee mrn:imx TeurrepaTyp, ncrroJI1>-

syeT·csr lltli,JJ;Klii1 8.30T. ]THO Kai.rnpu OXJI8.lK)iaeTCSI JIHc50 C TIOMOllll>IO 

TerrnonpoBo,n;a, .·Haxo)isr11terocsr B cocy,nE 1[1,10apaI.7 , Jinc5o · rryTeM rr_ ponycKamrn 
. -

EH,JJ;Koro a30Ta l!epe3 3MeeBliK, YKPHTIJIBHHHD na,nHe 
9 ,r2 • 

B ,n;mpcpy3HOHHlilX Kmrnpax, pac50T8.IO!l{liX COB1AB CTHO C ye KO pH TB JI,sn.m, 

0 c51Jl!HO npttMeH.RBTC.fI OXJiaJI,n;aIOl!l8..fI CH CTBHa, COCTO.fIIl{aSI H3 TBrlJIOO c5ueH-

mrna (HJin . xoJio,nnJII>H0ti Mamtrnu) n sueemma, · yKpenJiermoro nenocpe,n-

CTBenno ua ;ll;HB Kru.IeJ)hl. OxJia:ac,naIOll!aSI JICH.ll;K0CTI, (oc5b!l!HO 8.I(STOH HJIH CnHpT) 

C TIOMO!Jl!,IO Ha.coca nporOHSIBT.C.R l!epe3 TBTIJIOOc5MeHHliK (oc5b!l!IIO c5aK, 

38.TIOJIHeHHHt! CMBCI,IO TBep,n;on yr JIBKHCJIOThl C aI(eTOHO~J) M 38.TBJA l!epe3 

sueemrn, yKpenJieHHhiltna ,n;ne KaMephl. Te1.p1epaTypaMo:»eeT perym1poBaucn

nyTeM M3UeHemrn ,n;aBJIBHliSI napon Ha)( CJ.!BCI,IO. JTO fl03DOJISIBT OXJiallt,n;aTI, 

,n;no KaMepbI ,no Te1.mepaTyphl• rropnA~a -:-:-Ioo0c 22 • 13 pac5oTe 22 rrp11Be,n;e1rn 

pacl!eThl, MOrYll!MB c5un 110JIB3Hhll.m rrpH npoeKTMpOBaHirn l(HPKYJISII(liOHHOtl 

CHCTeMhl OXJia,:c.n;emrn KaMephl. 

Crrel(IIqJHqec:irne Tpy,Il;HOCTH B03HHKaIOT rrpli OXJiaJ:t.n;emm KaMep 

c npospattHh!M ,n;HoM. OAna ns TaKnx Ka.Hep omrnana B 24 

Cremrn Ka?.re12,h! 

CTBHKH ,n;nqxpy3HOHHOtf KaMephl BhITI0JIH.RIOT ,n;Be pa3JIHtfIIIW rpyHKI(ltH • 

Bo-nepBhIX, CTeHKH J.IBJi.RIOTC.fI traCTI,IO Oc50JIOttmI, KOTOpa.R B cJiyttae 

nan0JIHSHHR 1m:uepbl rasatm 11pH pa3JIIitIHhIX ,n;aBJIBHHSIX ,n;omma (5l,!TI, 

repMernttna. 

- - ·-- ---~~. ~ ~--~-~ - --··-----



- I9 -

11. ,Il;OCTaToqno, npoqna. Bo-BTOpI,IX, CT8HKH KmAepht sa.n;aPJT rpaHMq1rne 

Te?.mepaTyphl H, cne.n;oBaTeJI:bHO, CYl!leCTBeHHllM o6pa30M BJIHSIIOT 

Ha pacnpe.n;eneHHe Te1mepaTypu .B o6MMe KaMepbl. 

]JISI Toro, qTo6bI B O6.1ieue Kal.!epbI OTCYTCTBOBami 1.rncTHble 

KOHB8KI.UtOHHbie TOKit, HapymaIO~He .ee HOpMaJII:,HYIO pa6oTy, TellrtepaTypa 

CTeHKH B JIJ060l.! rOpH.3Dl!TaJI:&HOll ceqeHitH . ,IJ;O.JIJ!tHa 6htT:& ItOCTOSIIIHa • 

B KaMepax· co CTeHKaMH M3 npospaqHli[X MahpHaJIOB' r.n;e He Tpe6yeTCSI 

OKOII ,Il;JISI OCBelilemrn, no YCJIOBHe JierKO MO:llt8T· 6htTI, BbIItOJIHeHo. B 

OTJIHqHe OT KaMep co CitJIOll!Hll!.m .cTeHlta.Mlt~. Me!aJIJIItqecKHe Kmrepu 

.n;omnrn HMeT:E. OKHa ,IJ;JISI OCBel!leHHSI H BitYCKa qacTiui. B TaKHX KaMepax 

TIOTOK Ten.nano CTeHKe OT KpbilllKH KO .n;Hy B pa3JIHtffiI,IX ceqeHHSIX 

BCTpeqaeT Ha CBOeM nyTM pa3JIMqHhle corrpOTHBJieHHSI. 3TO rtpHBO,IJ;HT K TOMY, 

qTo BepTHKaJI:&Hoe pacnpe.n;eneHHe xeunepaxypu no cTeHKe B pasJIHqHHX 

ceqeHHSIX - pa3JIHquo. Cy~eCTBOBaHHe ropH3OHTaJI:&HOM COCTaBJiffDl!l8M 

T8Mnepa.TypHoro rp~H8HTa npHBO'AJiT K BO3HHKHOB8HHD KOHB8KUH.OHHHX 

TOKOB, xoxopue· nerxo o6Hapynr:& no o.6pasoBaHHll nonoc ryuaua, JJIH

TeJI:&Hoe Bp8MSI H8 M8HSllOIItHX cnoero MeCTOpacnoJIO3:8HliSI • B pesyn:&TaTe 

KOHBeKUHR B O6T>e:Me K8l{8pH ycTaHaBJIHBa8TCSI npOM8l£YTOquoe Te:Mnepa

TypHO8 pacnpe.n;eJieHHe, o:r~qaro~eeca o:r Te:Mneparypuoro pacnpe.n;eJieHHH 

no CT8HK8l!. 

C ~eJI:&IO ycipauemrn pa3HOCTH Te?,mepaTyp B JII06OM rop11son

TaJI:&HOM ce'IeHHH KaMepht, ..,!OXHO HCitOJI:&3OBaT:& HCTOqHHKM'XOJIO.n;a 

H Tenna, pa3liel!taSI HX c BHemnen CTOpOHbl CT8HDK. 3HatIHTeJI:&HO · 

TIPOl!le, O,IJ;HaKo, ,IJ;JISI sa.n;aHHSI ItOJISI TeMnepaTyp ItOMemaT:& BHYTP:b 

" 
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KaMepu cneu1m1r:0HYf o6oJioqKy 9,r5, 25 • C non ueJI1>10 BHYTPb 

-': · MeTaJIJIHqecKoi1. Ka.Mepu no1.iemaeTc.fI J.lHJIHHAP H3 npo3pa1mC>ro MaTepHaJia 
- \ . . . 

C 0CH0BaHHeM H3 Kpa'cnon MeAH ., TeunepaTypa Ha HHJ!tHet1 rpaHHUe 

UHJIHHApa 3aAaeTc.fI Te1,mepaTypon MeAHOro AHcka, a Ha BepxHetl -

T9MilepaTypol1 MeAH0r0 '1CeJI0<5a, COAepJJtamero HCnap.H!Ol!lYIOCSI J!tHAK0CTb 0 · 

C BHemHet:i CT0p0HI,I UHJIHHAP 0MI,IBaeTCSI ra30M, ocymecTBJIJIIOlllHM nepeH0C 

TenJia Mellt,Ity pa3JIU'qllI,IMH :rneMeHtaMH KaMepu • H3Mepemrn, BUn0JIHeHHUe 

c nouom;i,ro CKOJib3Sil!letl no cTeHKe UHJIHH~pa xepMonapu nOKasam1, qTo 

ropH3OHTaJibHan cocxaBJI.fIIOl!laSI TeunepaxypHoro rpaAHenxa He npeBu-

. maeT I-2°C. TpyAH0CTH, CBSI3amrn~ C He06XOAHMOCTbIO BUpaBHHBaHHSI 

TeMnepaxypu no cTeHKaM MeTaJinitqeckon KaMepu c oimauti, uoryT 6uu 

B 3HaqHTeJibH0i1 CTenemt npe0A0Jiem,r, ecJIH 0CB91!leHHe ocymecTBJISITI, 

qepe3 0KH0 B Bepxnen KpUmKe C n0M0iltbIO sepICa.JI,· nouemeHHLIX B 

o6~eMe KaMepu 9 ~ B 3TOM cnyqae OKHa·B 6OKOBLIX CT8HKaX OTCYT

CTBYIDT. Ha_JIHqHe OKOH. B <5OKOBUX CT8HKaX HellteJiaTe·JibHO Tamie H no 

coo6pa1teHHJIM npoqHocTH~B o6nacTH 6on1,mHx rpaAHeHTOB TeMnepaTyp 

B CO'l!JI8H8HHiitXAeTaJinx, Bh1Il0JIH8HHUX H3 MaTepHaJI0B C J)8.3JIH'qHhIMH 

K03cpqlHl~H8,HT8.lrn- pa.cnrnpeHHSI, B03HHKaIOT irnyTpenm,rn HaTSIXemrn. 

°8TO OC068HHO onaciIO B Ka.Mepax BLIC0K0r0 AaBJI8HHSI,. rAe B03M0iIH0 

B03HHKH0BeHHe TeqH HS-3a napymenmi ynJI0TH8HHSI B pe3yJibTa.Te 

MnoroKpaTnon AecpopMaumr B npouecce oxnallt,Itemrn H uarpeBaHHSI 

KaMepu. YcTpanenHe TeqH i1 paspa6oTKa ycxpoitcTB, YMen1,ma10mHx 

B03M0JICH0CTb ee_ o6pa30Bamrn B KaMepax C 0KHm.rn, ycJI0J!tHSIIOT 

:rncnJiyaTaUHro npH6opa. r5 
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liCT0"4HHK napa 

B Ka"4eCTBe HCT0"4HHKa napa B Ka.Mepax C HailpaBJieHHeM .n;nqipy3HH 

cnepxy nmrn, o6hlttHO np1rn:eHSIIOTC.H JKOJio6a, Kpenm1i11ecSI ic nepxHeit" 

KphlmKe, B KOTOpble namrnaeTCSI pa6ottaSI XH)l;KOCTb. B6JIH3H KphlmKH 

ynpyrocTh napa yMeHbmaeTCSI no Mepe y.n;aJieHHSI OT xeJio6a~ )J.JISI 
' noJiyt1eHnsr B_6_JIH3H nepxu~n KpHmKH o.n;Hopo.n;Horo nepecm1t1:1mrn, paBHoro 

e.n;HHHI\e,. B KatiecTDe HCTOttHHKa napa MOitHO HC!lOJlb30BaTI, ncnapSIIOlJtYIOCSI 

C mnirnen none_pXHOCTH iltH,Il;KOCTh, no,iuep:iimnaeMyro npH IlOCTOSIHHOll -

Tel,mepaType ~ • B 3TOM p11yqae, KpUIIIKa npe.n;cTaBJISieT C060ll cocy.n; 

C ra3ouenpOHHI\a8Mm.m CTeHKaMH H )l;HOM B BH.n;e nopHCTOt1 neperopo.n;KM. 

EoJiee npocTaSI KOHCTPYKI\HSI HcnapHT8JISI OllH~aHa paHee 26 • K"HHJltHett 

nonepxHoCTH :ueTaJIJIHqecKott KpHmKH np1mpen11SI11ac1:, xopomo cMat.IHnaeuasr 

MaTepH.H. TaK KaK BO _ Bpe1rn pa60TH Ka.Mep1,1 IlJ)OHCXO,Il;HT HCnapeime 

JKH)l;KOCTH c nonepXHOCTH_ HCTOt.IHHKa, He06XO)l;HMO yctpottcTBO )l;JlSI 

no.n;.n;epxa.HH.!! Ha IlOCTO.HH~OM yp_OBHe .. KaK BJiailtHOCTH, TaK H TeMnepaTypu 

HCTOt.IHHKa. liCTOt.IHHKH i:iapa B BH)J;e llteJio6a 06Jia.n;a10T ABYMSI cymecTBeH

HbtMH ne.n;ocTaTKaMH. Bo-nepm,1x, OHH tpe6y10T nep110.n;nt1ecKoro nononneHH.H 
-. - -- ·- ----- --. 

pa60ttEl_ll JltH)l;KOCTH. B 60JibIDHX Kauepax, pa6oTaIOIJtHX Ill)H IlOBl:!llleHHOM 
. . , . ' ., 

HJIH IlOHHJlt8HHOM, .n;aBJieHHH ra3a, ,Il;JI.H IlO!lOJIH8HH.!l pa6ot.Iett - Ji\'.H,Il;KOCTH 
' ' ~ . -

15 · 
Heo6xo.n;m.u,r cnen11an1>Hiile ycTpoitcTBa ttTo ycnoxHSieT ioiicTpyK-

n1110 xa.Mepu 11 ee aKcn11yatann10. Bo-BTopHx, B cnyqae npm,teHeHH.H B 

KatteCTBe HCTOtIHHKa napa cuecH pa3JIHtIIUilX JltH,Il;KOCTeit, B nponecce 

pa6OTl:l npOHCXO,Il;HT H3MeHeHHe COCTaBa CMecH, e., CJie.n;oBaTeJII,HO, 

H H3MeIIeHHe ycJIOBHtt pa60TI,I Ka.MepH •. TIO3TOMY B )l;HlpqlY3HOHHlilX. 

\ 

• 
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Ka.Mepax, 06Hl!HO np1meH.fIJOTCs-I lll!CTIW cnupTb!~ li3Be_CTHO, O,ItHaKo, 

l!TO CMecn ,ItaJOT JIJlll!IIIe. pesym,TaTI,I. ECJIH KaMepa HMeeT HeCKOJII,KO 

' 
Hecoo6marontIIxcs-r ti:eJK.itY co6on :s:eno6oB, To nosuoJKHo, ncnon1,sys-r . 

Hecio·Jil,KO l!HCT!:,!X JltlI)tKOCTEHi, 1)1i6oTaTI, co ·CMeCI,10 napoB. 0.itHaKO 

B 3TOM cnyqae He,ItOCTaTOK, CB.fI3aHimi1 C He06XO)tHMOCTl,10 IICilOJil,30-

BaHHs-I cne~naJII,H!:,!X ycTpollcTB )tJI.fI nonoJIHeHHs-I pa60l!IIX JitH)tKOCTell, 

ycyry6Jis-reTc.fI. : 

,B I952 ro,n;y 61rna npe.ztJIO:&eHa ,ItIItpqlY3HOHHas-r Ka:uepa 
27 

c Henpe

puBHO ,ItetiCTBYKllJtHM HCTOttHIIKOM napa , He HMeIOIJ{as-I yKa3aHHUX 

He,IIOCTaTKOB. Ilo,Italla iitlI)tKOCTH OT OXJiallt,Itaei.rnro ,ItHa It HarpeBaeMoll 

Kp!:,!mKe ocyll{eCTBJI.IIeTCSI Henpep!:,!BHO no KamrnJI.HpH!,!M KaHaJiaM, )tJis-I 

qero CTeHKII cocy,Ita H3HYTPH Bl:,lJIOilteHl,I rIOPHCTI,IM Marep11aJIOM. Pa6oqa.fI 

JICH,ltIWCTl,, HaJilrnaeuas-r Ha ,IJ;HO Ka1.rnpu, IlO,ltHHMaeTC.H no.n; ,IteHCTBHeM 
. . 

KanHJIJI.HPHHX CHJI ,no nopHCTI,IM CTeHKaM lI 3aTeM, Hcnaps-rs-rc1,, ,ltHcpqlYH-
' _. -•* --, . • 

.ztHpyeT B_ o6'I>eM Ka.Mepu. 3TOT npo~ecc npo1rnxo,n;HT HenpepuBHo, noKa 

no,n;,n;eplltHBaeTCR He06XO,ltHMa..fl pa3HOCTl, TeMnepa.Typ Mellt,n;y KpHmKoll 
. ' 

H )tHOM. B npo~ecce pa60Tl,I COCTaB·cuecH_ocraeTC.fl IlOCTOSIHU:bIM •. 

li'fccJie,n;onamrn CTPYKTYPH llYBCTBHTe JII,HOro CJIOJI C IlOl.{OIJtl,10 ra3oBoro 

pa3pJI,Ita g , e: ~a,K:m:e }A:8TO)t0~ pacmIIpemii1 r2 . B KaMepe c HenpepUBHO 

,l{8HCTBYIOIJtlIM lICTOtJHHKOM napa 
28 

IlOKa31,IBaeT' l!TO nepeCHIJt8HHe B 

.llyBCTBHT8JII,HOM CJIOe MaJIO 3aBHCHT OT ·ropH30HTaJII,HOH KOOp,II;HHaTI:,r. 

Pacnpe.iteJiemi:e nap~imJII,HblX .itaBJieHHll B o6ieue Kciuepu c uenpepHBHO 

,ItellCTBYIOIJtHM lICTOllHHKOM napa HMeeT TaKon _llte xapaKTep, KaK B 

Kauepe c 061:ltJHO npHM8H.H8Ml:lM HCTOl!HJ:iKOM napa B BH,n:8 llt8JI06a. 
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OKHa, rrpopesaHHble B rrop11croll rrnacTHHKe ,n;Jisr ocBememrn ocheua 

Kauepb1, He Bhl3Ii!Ba!OT HeO,I(HOpO)J;HOCTM tIYBCTBHTeJil,HOro CJIOR • 

B KaMepe C nerrpephIBHO .n;ellCTBYRJll{H?A HCTOtIHHKOM rrapa KaIIeJil,Hhlti 

. qJOH' KaK rrpaBirno' m.rneT MeHI:,myro IIJIOTHOCT~ H ClOJiee O,I(HOpo,neH' tleM 

B KaMepe c ucTotIHHKOM rrapa n. BH.n;e :m:enoela., Haxo.nsrmerocsr BClJIH3H 

BepxHet1 KpHmKH. 3To, IIO-BH,D;HMOMY, CBSI3aHO C TeM oelCTORTeJII,

CTBOM, tITO oc5UtlHO B KaMepax C :m:eJIOClOM TeMrrepaTypa HCTOtIHHKa . 

rrapa Ha HecKOJil>K,O rpa.n;ycoB BHme TeMrrepaTyphl OMHBaromero ero rasa. 
? 

3Ta pa3HOCT!, TeMrrepaTyp ocoCleHHO B8JIHKa B_Ka.Mepax, rJe ocy~eCTBJIR-

eTCsr ,D;OIIOJIHHTeJil>Hhlti rro.norpeB HCTOtrnHKa napa, KaK, Hanpm.rep, B r3 • 

TipH 0Mb1BaHHH TaKoro HCTOtIHHI{a ra30M, IIOCTyrraromm.i: H3 HHjKHHX cet1em1n, 

B03HHK8.Rll!lHe neHTp'l:il KOH,neHcanHH rrepeHOCHTCSI B tIYBCTBHT8JII,IIb1tl cnon, 

oc5pa3ySI ryira.HHlln cpon. B cny-qae HepaBHOMepnoro narpena KpllmKH. 

HJIH CTeH Ka.Mepu, Bee oel~eMe B03HHKaRJT MeCTHh!e KOHBeKUHOHHbltl TOKH, 
' 

B pe3yn1>TaTe t1ero K8.II8JII,Hb1ll q>OH npHoClpexaeT COOTBeTCTBYID!llYIO 

crpyrtrypy. ToKH oxnax.ne1moro ra3a, HMe10m11e narrpaBnem-10 cnepxy 

BHH3, rrorra.nasr B tlYBCTBHTeJil,Hblll. CJIOti, ·oelpa3yIOT TJMaHHHe IIOJIOChl, 

IIOtlTH He MeHRIDl!lH8 CBORJ cpopMy H MeCTOpaCIIOJIQjjt8HHe B T8tl8HH8 

,D;JIHT8JII,IIOro BpeMeHH. B Tex cnyqaJix, Kor.na HCTO't!IIHK rrapa HM88T ClO]lee 

lIH3KYIO TeJ.mepaxypy, .tl8M ra3 Bc5]1H3~ BepxHeti KpHWKH (Ka.K, . IIaIIpHMep, . 

IIpH HerrpepbIBHO .n;ellcTBYIDl!l8M HCTOtlIIHKe), 3TO SIBJI8HHe Bhlpa:m:eHO 

B 3HatIHTeJII,HO M8H1>men cxerreHH. 

HerrpepHBIIO .n;ellcTBYIDl!lHll HCTO't!HHK rrapa MQjjteT rrpHM8HSIT!,CJI 

H B KaMepax c50Jil>lliHX pa:mepoB (KaK, HaIIpHMep, ,B KaMepe C IInOIItaJtl,10 ;itHa 

• 
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60x 90 cu
2 , ,I(eMOHCTpMponanmel1csi: na BceCOKl3HOi1 I1pOMhlllIJieHHOi1 

BhlCTaBKe I956 ro,I(a). 
. \ 

KaK yYl.e yn01.urnaJIOCI>, npM I10BhlmeHMl'I Te1mepaTyphl l'ICTOl!Hl'II\8. 

napa pacTeT l!MCJIO. HetiTpaJII,IU,IX neiITI)OB ,Id' CJie,I(OBaTeJII:,HO' KaneJII>Hhlll 

qJOH. TTO-Bl'I,I(Ml,IOMY' - npH TeimepaTypax B odtieMe IIBMephl npeBI,Ill!aKllltHX 

60°c IlOJIYl!HTI> CJI0,I(hl MOI!H3Mpy!OlltMX l!aCTl'II~ y.I(OBJieTBOpHTeJII>HOro 

KalleCTBa He npe,I(CTaBJUieTCSI B03UOl?HI,m. TipM TeMnepaTypax nopSI,I(Ka 

so0c KB:Mepa BOOdllle nepecTaeT perHCTPHPOBaTI> M3Jiyqen11e. 

OcBegeHHe odtieMa ·Km,rnpu. 

OdtieM KaMeph! Odh!l!HO OCBemaeTCSI cdoKy qepe3 npospal!Hble 

CTeHKM HJIH, eCJil'I KaMepa MeTaJIJIH':leCKaSI, qepe3 OKHa B CTeHKax. 

B HeKOTOpliIX CJiytlaSIX OCBezqemrn padoqero . odtieMa KaMepl-l ocyl!(eCTBJI.A"-

eTCSI C I10MOiqI,I() sepKaJI qepe3 OKHO B. BepxHen KphlmKe 9 

.llJisi: npe,I(oxpaHeHM.fI OT odMepaan11si: HJIH aanoTenamrn Hapyj!CJion. 

nonepXHOCTl'I OKOH, npo,I(eJiaHHb!X B dOKOBhlX CTeHKax, np11MeHSUOTCSI_ . 

B03,I(ymHhle TeI1JIOH30JIHpyrozq11e npOCJIOiiI<M 
29 , 30 • IlpH no·Tei.mepaTypa 

BHemHHX noriepxHOCTel,i OMI:rnae1.mx KOMHaTHhlM B03.I(y:ico~, OdblttHO Bblme 

TOtIKH poch!. B HeKOTOpb!X CJiyqasi:x ,I(JISI npe,I(OTBpallteHHSI KOH,I(eHCal{HH 

BHemmrn CT0HKH odorpenaIOTCSI. Ee JIM' I10CJie,I(HMe 3aHl!MaIOT JIHillI, qacn · 

dOKOB011 nonepxHOCTH_ KaMepu, TO no MOXeT npHBeCTH K B03HHKHOBeHMIO 

M0CTHb!X KOHB0Kl{HOHHh!X TOKOB. 

]IJISI npe,I(OTBpallleHHSI sanoTe.BaHHSI BHemaett I10BepxHOCTM. OKOH 

B MeTaJIJIHtieCKHX KaMepax OdbltIHO np:m,reHSIIOTCSI cnenHaJII>Hiiie KOJJtyxa' 

.. 
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H30JmpyIOIJllf8 OKHa OT KOMHaTHoro B03,n;yxaI5 •. Bos.n;yx -B 06'I>eMe 

Koxyxa ocymaerca. BHYTPH KOxyxa MOHTHpyeTCR OCBeTHTeJibHan 

JiaMna C CHCTeMO:!t JIHH3. 

CBeTOBOA DOTOK, BOO61Jle roBopa, B3aHMO,n;e:ttciByeT co CMSCblO 

rasa H.mpa B o6"I>eMe KaMepLI. 3TO M?XST B pir.n;e cnyqaeB .npHBeCTH 

K yBenut1eHHro KanenbHoro cpona, yxy.n;menmo KatJecTBa cne,noB H 

~MeHbmeHHIO npe,n;eJibHO-,n;onycTHMOi1 HOHHOA Harpy3KH. TipH OCBeiitemm 

Ka.Mepbl m.myJibCHLIMH H PTYTHblMH na1maMH B Hen uoryT BO3HHKHyn 

HetiTpaJibHb!S ueHTpbl KoH,n;eHcauHH r5 • :Snaro.n;apa 60JibWOMY ~peMeHH 

iurnnH HettTpaJib!UW ue11:rplil cnoco6Hlil HaKanmrnanca ·B. 06"I>e1.rn 

1muepliI. B pe3ynnaxe 3Toro nponecca KanenbahI:!t cpoH n Km.rape 

pacxeT c Tet1e1meM BpeMeHu u npH .n;nHTem,Hotr Henpepb!BHOll pa6oxe 

MOXST CTaTb HaCTOJibKO 6OJIJ:,WHM, tJTO perucTpal~HR HOHH3HPYIOIJlHX 

tJaCTHU 6y,n;eT 3aTpy.n;neHa. B HSKOTOpb!X cnyqaax He<pHJii.TpOBaHHOe 

ocBemeHH~ 06"I>e1,!a ·Ka1.ieplil c noMOIJtbIO HMnyJibCHUX naun MoxeT npHBSCTH 

K ,n;JIHTeJibHOMY HapymeHHJO ee iiopMaJibHOti pa60TLI H K nonHof! noTepe 

tJYBCTBHTeJibHOCTH • 

.TI:pyroe .n;e:!tcTBHe CJ38Ta 3aKJIIOtJaeTCR B·~arpeBaHHH CTeH KaMepu, 
. . 

tJTO npHBO,JJ;HT K H3MeHeHHIO TeMriepaTypHoro pacnpe,n;eJieHHJI. IIpH paBHO- . · 

MepHOM OCB8!!t8HHH O6'I>eMa KaMepb! H npe.n;OTBpalJlSHHH pa3orpeBaH11a· 

CTeH·.n;JIHTSJibHOe nenpepUBHOe OCB81Jl8Hl18 OT JiaMn HaKaJIHBaIIHR ne . ,.,. . 
Bbl3UBaeT 3aMeTHbIX Hapynre~idt ee padOTlil. Hanpm.rep, KaMepa ,I(JISI 

npOSKUI.U'l cne,n;OB HOHH3HpyroiqHX tiaCTHU na :rnpaHe pa6oTaeT Henpe

pEiIBHO npH CBSTOBOM IlOTOKe 2000 JIIOMSH 24 • 

.. 
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OcodeHIIOCTII 1.!!£.aBJieHmI 

· ,I{IIcpqlY3IIOfiiiaa '-:itaMepa. MoxeT ynpa.BJisrucsi Ka.K BHemIImm, TaK 
\ . . . 

II BnyxpeHHIIUH JI :c~eTqHK~.l'.@,.. Up~1: -~cfore ~ ycKopnxeJim.m ynpanJiemrn 

,nmpg)y3IIOHHO?l~epon: 0°6.bltJIIO: OCYDt~C;B~~excsr OT ca:r.roro YCKOpHTeJISI 32 
.. ,• .. ,·. ,,., ... ,·.,, ... 

YcTaHOBKa. qacTOTiit noBTopemrn ,a· TaKjite cmrxpomtsailIISI OlJIIll{aIOII{ero 

-TIOJISI 1:8-uep:u, nytma UlUCJIOTpoHa, BCTI:Ull!KH CBeTa H ne.peno,na TIJI9HKH 

ocymecTBJISieTCSI C rtOU:OntI>IO. CX9Mbl ynpairneHHSI • TiocJie,ItoBaTe)II>HOCTI, 

orrepauHn II xapaKTepm,1e HHTepBaJibl npeuaHH :ue~y HIIMH rrpliBe,nem,r 

Ha pHC. IO' sam.rnTBOBaHHOM H3 UHTHPOBaHHOi1 padOThI 32 • 

B ,ItHqlq)Y3HOHHOlt KaMepe pocT Ka.TieJI:& Ha HOHax Hal!HHaeTCSI 

nerrocpe,ItCTBeHHO TIOCJienpoxoJit,neHH.fI qacTHU:U, B TO BpeMSI KaK B 

I<a.Mepe BHJI:OCOHa Mex.ny MOM9HTOM npoxOJit,IteHHSI qacTHUU H MOM9HTOM 

. o6pa.3OBaHHSI il:eodxo,nm.roro nepecmiteHHSI npOXO,ItHT . H9KOTOpbtll npoMe

:l!COTOK BpeMemI, B reqeHHe KOToporo HOHbl ,ItHcpqlyH.n°HpyIOT OT uecra 

cBoero ·ocspa.soBaHHSI ~ 3To npHBO.ItHT -K ToMy, qriJ. cne,nu qacTHil B .1tmixpy-

3HOHHott 
0

Ka.Mepe ln.!e!OT Jiyqmee Ka.1!9CTBO , 4eM B ynpa.BJISI8MOt:f OT 

cqeTl!HKOB KaMepe BHJI:OCOHa •. CJie,ItyeT TaK'1C8 Hl.IeU n: BH.ItY~ l!TO B 

,ItHcpqlJ3HOHHOll Ka.Mepe OTCYTCTBYIOT HCKa.JIC8HHSI CJI9,ItOB, BU3bIBaeMble 

,ItBH:ateHH8M ra.sa:; Cl3SI3aHHiilM C npoueccO}J paclllHp9HHSI B KaMepe I3HJII>COHa. 

CaMa CHCT91.!a •. ynpaBJI9HHSI ,ItHcpqlJ3lIOHHO!t Ka.Mepott 3HatlHT9JII>HO npome 

COOTB8TCTBYIOll{ett CHCT9UL! ynpa.BJieHHSI KaMepon C pac1IIHperiie1~. . -
EJiaro,ItapSI Henpep:UBHOCTH ,It8ltCTBHSI MOllCHO OCYll{8CTBHTI> ynpaBJI9HH9 

· ,ItH!pq)Y3H-OHH6tt Ka~epoit C rIOl!O.ll{I,10 !pOTOYMHOJmT8JISI (1P3Y) "npocMaTpIIBaIO-

ntero" pa6oqHtt 061ieM. CBer, paccesrHuun cne.ii:oM qacTHUH, nona,1taer 
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B ~3Y, ea BbIXOAe nocne,nnero DOHBJIH8TCS 3JIEiKTpHqecKHlt HMDYJibC, 

11O3BOJIHIOl!lllit sanycnrn CHCT8MY ynpaBJI8HHH. Heo_6XO.I(HMHM ycJIOBH8M 

,nns ocymecTnnen11s raxoro yrrpaBnemrn RBJIHeTcs Tpe6oBamrn, qTo6bI 

cpnyKTya~:m1 CB8Ta, pacceRHIIOrO I~aneJiiHblM <pOHOM, 6bIJII1 cymecTBeHHO _ 

M8Hbllle CBeTOBOro l!MllYJiica, ,naBae11oro perHCTpHpyeMOii qacTH~en. 

TaKHe YCJIOBHR nerKO ocymecTBHTi npH perHCTpa~MM JIHBHeit, o6pa

syeMHX qacTm~aMH BbICOKOt! :mepr11n, a, TaKllte CHJiiHO HOHH3HPYPJlllHX 

qacnui, Hanp11Mep, ~ - qacTH~. B KpaTKOi1 saMe;xe 33 coo6rrtaeTcH o 

BO3UOllCHOCTH ynpannemrn ,nmp<py3HOHH0!1 Km.repon OT cpOTOaJieMeHTa. 

YnpaBJiemrn KaMepbI c DOMOlllilO 1?3Y MOl!C8T OKasanc.a: BeCiMa 

nepcneKTHBHbIM, .. eanpHMep, npH perHCTpa~HH II!HpOKUX aTMOcq,epHbIX 

JIUBHett, MJIU co6HTMti, conpOB02!Ql;6.IOiqHXCH BO3HHKHOBeHHeM CHJiiHO 

ll:OHH3HPYJOlllHX l.!aCTHQ B caMOM O 61ieMe .I(HCpq>y3HOHHOlt .KaMepb!. 

IIpHMEiHeHn·e rtJiaCTHH B · ,n;nmsHOHHOti Ka.Mepe 

IIpn HCCJie.I(OBaHHH B3aHMO.I(ei:tcTBHH tfaCTHl~ Bb!COKOi1 aeepr"m1 C 

Bel!leCTBOM B p.a:.I{e cnyqaeB xenaTeJiiHO noMemeene B pa~otrnn o6"r>eM 

KaMepb! nor JIOI11a1011tnx nnacTirn. TioMel!leHHe TBep,noro Tena B O61ieM 

.I(H(pq)Y3HOHHOll Ka.MepbI H CBH3aHHOe C 3THM M3MeHeHHe YCJIOBMti nepe

HOCa TerIJia H Bei:qecTBa 1.rn:m:eT cymecTBeHHO H3M8HHTb pelltHM pa6OTbl 

• KaMepbI. 

\ 

.. 
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Tipn nocTaHoBKe B oc5"I>eMe Kai,rephl rrnacnrn MaJioi1 TOJiutHHhI U3 

nJioxo Teni10npOBO.rtSintHX · MaTepuaJIOB ee BJIHSIHHe na TeunepaTypnoe 

pacnpe,neJiemrn B ~C>Mue KauepH HeBeJIHKO. (Te1rrrepaTypHoe pacnpe

.neJieHHe no nJiacTHHKe dy,neT 3~.I(aBanc.FI T·m.meparypmm pacnpe.11e-
. .-.~ . 

JieHHeu B ra3e KaMepbI): Aiid.JIOrlilfHh!e ycJIOBHR BO3HHKaIOT npH 

HCnOJII,3OBaHHH COCTaBHUX nJiaCTHH TepMHlfeCKH H3OJIHpoBamrnx ,npyr 

OT )tpyra~ Hanpm.rep, B I),8.C>OTe 34 
(5!:,JJIO noKa3aHO, l!TO H3rOTOBJieHHH!1 

TaKHM oc5pa3OM CBUHI.{OBb!M q>HJI:&Tp He napymaJI TenJIOBOropelltHMa KaMepb!. 

TipH HCilOJII,3OBaHHH OTKpb!TblX nJiaCTHH, BijilOJIHeHHh!X H3 MaTepHaJIOB 

c x.oponren TenJionpoBo,nHOCTI>IO, Te:MnepaTypHoe pacnpe,neJieHHe no 

llJiaCTJIIHKe HeO.6XO)tHMO 3a)taBaTI, np:irny)tHTeJII>HO nyreM COOTBeTCTBYIOntero 

pa3MeilleHH.FI HCTO.l!HHKOB XOJIO.I(a H TenJia. B 3TOM CJiytJae BJIH.FIHHe 

rIJiaCTHHKH Ha re1.mepaTypHoe pacnpe)teJieHHe B O6'I>eMe KaMepb! CYJJteCTBeH

uo. 

Y noBepxnocrn TBep)toro reJia."riepecl,uqeHHe He Mo:m:er dur;, 6OJII>llle 

I, nonouy :36Jili3H l1JiaCTHHKH, 1101.renteHHOit B 06'I>eM KaMepu, BO3HHKaeT 

3OHa HetJyBCTBHTeJII,HOCTH. ::lTO O6CTO.FITeJil>C TBO- SIBJI.FieTC.FI OCHOBHNM 

npe!1.Fil'CTlH,JeM, o_rpaHHlfltBS.IOIItHM np1u.renemrn .I(Hlpq>J3HOHHblX KaMep C !1Jiac

l'HHKaMH. 

B :ra.6ore 35 HOCJie)tyIOl'C.FI pa3JIHlfHNe cnoco6bl pa3MeuteHHSI 

llJiaCTHH, a l'~K:m:e <paKTOpbl, BJ!H.FintHe Ha BeJIHlfHHY 3OHbl HelfyBCTBHl'eiI>

HOCTH B6JIH3H l1JiaCl'HHKH. 

BeJIHlfHHa 3OHbl HelfyBCTBHTeJII,HOCTH onpe,IteJISIJiaCI, C llOMOIItl>IO 

HCl'OlfHHKOB el. H .fl t1acl'Htt. KaK noKasuBaer anam1:·s cpororpaqmit 

-
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CJie,na H ero H30CJpallWIIMSI' BbITIOJIIIemrnn B pa6oTe 
35 

30Ha 

HetiyBCTBHTeJibl!OCTif 'n6JII!3ll: mreKCHrJiaconon nJiaCTHHitM TOJIIJtHHOi-1 
.. 

6 MU m.reeT <popuy, noKa3amry10 Ha p1;w.II. ITpoqmJII, qyncTBHTeJII,Hoil 

OCJJiaCTH MOY.CHO noJiyl!HTb, cpOTOrpacpHpysr 061,eu Ka.Mep11 Henocpe.n;CTB0HHO 

noc Jie pacnmperrnsi: HJIU ra3onoro pa3psr.n;a 9 • ITpH 3TOM, ecJin oe5'I>eM 

KauepbI ocnemaeTcn y3KMH nyt11w1.! cneTa ~ ; Ha qioTorpaqmM OTtieTJIHBO 

Bl!,IUia 30Ha lletiyBCTBHTeJII,HOCTH B6JIH3H CTeH, 6Jiaro.n;apsr OTCYTCTBHIO 

B He TT TY},!a!Ia. 

BeJIIrimna 30Hbl HetiyBCTBHT€JII,HOCTH 3aBHCHT OT BeJIHqHHbl IIOTOKa 

rrapa. TipH yneJI11qeHHH nocJie.n;Hero BHCOTa lIYBCTBHT0JII,HOro CJIO.fl 

pacTeT H Be JIMtIM na 30Hbl He qyBCTBHTe JII,HOCTH yii1en1,maeTC.H. Cynte CTBeII-

noe BJ!lUIHHe Ha neJil!lIHHY 30Hbl HeqynCTBHT0J!I,HOCTl! OKa3b!BaeT xapaK

Tep )(BHJKeHH.fl ra3a B ocheue Kauephl. 3oHa HetJyBCTBHT0JII,HOCTH, 

B6JIH3H nonepxIIOCTH TBep.n;oro TeJia MOXeT (JblTI, CYIIt0CTB0HHO yueHbllleHa 

(.n;o I-2 .MM) npH 06.n;yna111t1t ee ra30M c 6oJihlIIHM co.nepmrmeM napa , 

l!Me!Ollll!M CioJiee Bb!COKYIO:, tieM nonepxHOCTb, TeMnepaTypy. TaKOfl pexm.t 

JierKO OCYJ.!teCTBHTb B .n:mpcpy3HOHHO!t KaMepe C (JQJII,IIIOfl ropH30HTaJibHOit 

COCTaBJI.HIOlllen rpa.n;MeHTa TeMnepaTypu. 
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n H C K Y C C H R 

Kl.Jl.3epmrn. 

Ka.Me pH KaKHX pa3uepOB HCCJie,n;oBaJIHCI,? 

B.K.Jinnn.n;encKitn. 

3TOT nonpoc cBn3aH .c Mo,nemtponamrnu KaMep. TiccJie,noBaHne pa6onr 

Ka1,mp pa3JtHl!HUX pa3MepoB H npH pa3JIHl!HUX ,naBJieHHRX noKa3aJIO, 

tITO no ncex cnyt1anx, Kor,IT;a npo1rnne.n;eHHe t1HcJta TipaH,nJISI H rpacrocpa. 

60JI1,me ro6 , ocHOBHy10 · poJI1> HrpaeT r<·oHBeKTRBHl:lf1 TenJioo6MeH co cTeHKa

MH, T .e. ,nJISI KaMep, pa6oTaDIJlHX npH anrncqiepHOM ,naBJieHHH. HJlli )f.JISI 

KaMep, pa6oTaIOIJlHX npH .nanJieHHH 60JI1>me anrncqiepHoro, net3eChIIJleHHe 

B o6!leMe Ka.Mepl:I MOJ!CHO peryJIHpOBaTI, rtyTeM H3MeHeHHSI TeunepaTypuoro 

pacnpe.neJie1msi no -ee cTellKaM. 

TI .cf? .EpMOJIOB. 

IIpOH3BO)f.HJiac-1, JUt oueHKa CKOpOCTH ,I(BHY.teHHSI ra3a B KaMepe 

c mrnetlmm pacnpe.neJieHneM TeMrtepaTypu'? 

B. K. Jismn,ne B•crrnn. 

ITpn JIHHetlHOll pacnpe.neJieHHH TetmepaTypl:I CKOpOCTI, )f.BHXeHHSI 

rasa MOJ!teT 6UTI, ot1en1, Ma.Jia. Ho Ha..n;o HMeTI, B ~H)f.Y '- \ITO npaKTHtieCKH 

oCylJleCTBHTI, KaMepy, B KOTOpon He 6bIJIO 6bI )f.BHEeHHSI ra.sa., BpR,n JIH 

B03MOlltHO. )leJIO B TOM, l.!TO H3MeHeHHSI YCJIOBHf1 KOH)f.eHca.uHH B 06'I>eMe 

KaMepLI BbI3I,IBaeT H3MeHeHHe CKOpOCTH ,1.l;BHllteHHSI ra.sa., rtOTOMY l.!TO npH 

KOH,IJ;eHC8.UHH BhI,n;eJtneTCR )f.OBOJII,HO 6om,moe KOJIHl.!8CTBO Temra. 

" 
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,-: . B. T. CM0JIRHKI-IH. 
\ 

I{aK0Ba HaH60JII,lliaR rJiyChma 11YBCTBHT8JII,H0ro CJI0R? 

B. I{• JIRI1I1)(8 BCKHt1. 

OnncaHHUe D JIUTeparype KaMepu HMeIOT rJiy6HHY l1YBCTBHT8JII,H0ro 

CJI0R He 6oJiee_ IO-I2 cu. TI0-BH,D;UM0MY, B xoporuo pa6oTaIOII{et1 Kauepe 

BbIC0Ta llYBCTBHT8JII,H0ro CJI0R He .n;omIHa npeBI,llliaTI, 6 CM. 

B 0T)l;8JI1,I!I:,IX CJiyqaRx M0JB:H0 yBeJIHtIHTl, I'J!Y6HHY qyBCTBHTeJII,-

H0r0 CJI0R, HO MHe KaJlCeTCR, tJT0 npu :3T0M. BpR.n; JIU Km,repa 6y.n;eT 

.n;ocTaT0llH0 xopomo pa60TaT1,. 

H.A.)T.06p0Tm1. 

3HallHT BU CtJHTaeTe, qro HeB03MOJICHO noJiyqHTI, rJiy6HHY 

llYBCTBMT8JII,HOro CJIOR B Ka:uepe nop!I,ll;Ka MeTpa? 

B. K. JIRnH.n;eBCKHt1 •. 

SI orpaHHtJHJICR ceftqac T0JI:&IW paCCMOTpeHHeM HaM60Jiee llIHp0KO 

npHMeHRIOl!lHXC.fI B HaCTORII{ee BpeM.fI · .n;nqxpy3UOHHUX mmep C oxna:at,n;ae1n,1M 

,ItHOM H HarpeB~e1.mn KpUmKon. H3BeCTHO, o.zimurn, .tITO cyll{eCTBYIDT 

pa3JIHqnue MO,ll;HqJMKa~HlO Kauep, B qacTHOCTH, · eon Ita.Mepu C OXJiaJIC.n;aeMoM 

KPhlllIK0t:l-H HarpeBaeMhiM )];HOM. B03M0l!CHU II KaMepu, B KOTopux cos.naeTCR 

np1rny,nnTeJII,H0e ,ll;BMY.teHIIe rasa. 5I ,nyMaIO, llTO B pSI,ne cne~naJII,HUX 

CJlyqaeB MOJ!CHO nocTp0HT:b KaMepy C BepTHKaJ11,HblM pacn0JIOJ!CeHHeM 

llYBCTBHTeJl:&Horo CJI0.fI, HO·TaKaR KaMepa 6y.n;eT CYI!leCTBeHHO OTJIH

qacTI,C.fI OT 06UllHOH )tHqJ<pY3HOHHtll:KaMepu 

, 

i 
'1 
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A.II.AH,n;peeB. 

Bht npHB0)I.HJIH HSMepeHHR pacnpe)I.eJieHHR TeMnepaTypht no BUC0Te B 

KaMepax. HaKHe Mepht npHHHMaJIHCE,K T0MY, '1T06b! M0JltH0 6blJI0 HSMepHT:E. 

HCTHHHoe pacnpe,J.Cenemrn Te1mepaTypu )I.JIR rasonapoBott cMecH, a He 

. Tei.mepaTyphl :lR:H)I.K0CTH, K0T0pasr M0rJia 0KasaT:E.CR Ha Baweu HH,!(HKaTope. 

Te1mepaTypHoe pacnpe.neJien11e B oc5MMe• KaMepu HSMepsrnoc:E. 

MH0rHMH aBT0pa1.m,. np11qey MopHCOH H lIJiat:!n B _CB0ei:t padoTe !952 ro,n;a 

,!(aJIH aHaJIHS B03MOY.tHUX 0IDHd0K. OqeHKH, K0T0pUM Bil0JIHe M0JICH0 

. ,ll;0BepsrT:E.,· Il0Kasamr, qTo BJIHRHHe K0H,D;eHCal{HH Ha Il0KaSalIHR 

HSMepHTeJI:E.Horo np11dopa nesuaq11TeJI:E.Ho. 

Eon H npmme omiITiil, K0T0pble Il0KaSirnaIOT' qTo BJilUIHHe 

· K0H,ll;8HCal{HH He CYIIteCTBeHH0 • Ec1m . MU HSMepsreM TeMnepaTypH0e pacnpe

,!(eJieHHe B Ka.Mepe Hano1meHH0it qHCTNM. rasou, TO K0H,!(eHcariirn, 0TCYT

CTByeT H BJIHRHHe K0H,n;eHCal{HH pa1mo HYJIIO. 3aTe:M H31.rnpemrn np0B0-

,!(RTCR B KaMepe HanoJIHeHnoil cMeC:E.IO rasa H napa. OmrT noKas1rnaeT, 

. tIT0 TeMnepaTypa B Kax,n;ott T0tIKe 0d'Iie},!a KaMepu necyIIteCTBeHH0 

HSMensreTCR npH K0II,D;eHCal{HH napa, T .e. BJIHRHHe K0H,n;encaqmr 

npeHe.dpe:atHM0 MaJI0. 
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OIIPEJIETIEHHE CO,ICEPJKAHH51 CTUIPTA B OE'bEME 
J1Wf?'PY3HOHHO:fl KAMEPH 

\ 
~ 

M.B.Cra6HHKOB, r.B.CTyJII:,HHKOB 

(TieHHHrpa.n;CKHi1 q>H3HKO~TeXHUtieCKHtf HHCTHTYT AH CCCP) 

B KattecTBe HCTOtIHHKOB napa )l;JIR .n;mpq>y3HOHHOll Kauephl HCilOJII:,-

3YIDTCR pa3HOO 6pa3Hlie pa601.111e Ztl1,IJ;KOCTH. Pememrn pR.I(a sa.n;att C 

nouom1:,IO .I(Hq>cpy3HOHHOll KaMepbI 3aTpy.n;HSieTCI! OTCYTCTBHeM .n;aHHh!X 

0 CO.I(ep:r.ta.HHH pa601.1el1 XH.I(KOCTH B ttyBCTBHTeJII:,HOM CJIOe .I(H(pq)Y3l10H

HOi1 KaMeph!. 

JiiMeIOll!HeCH paC>OThl He pemaIOT :noro BOnpoca. B HaCTOI!llleli 3al.!eTKe 

OilHCUBaIDTCI! pe3yn1:,TaTh! H3MepeHHH co.n;epEaHHR MeTHJIOBoro cnnpra B 

o(5'DeMe KaMepbl KaK B OC>JiaCTH Bh!me· ttyBCTBHTeJII:,HOro CJIOR, TaK H B 

tIYBCTBHTeJII:,HOM cnoe. 

.IlJII! HCCJie.n;oBamrn HCilOJI1:,30BaJiac1:, .n;Hqxpy3HOHHaR KaMepa, H306pa

lt8HHasr Ha puc.I. 

YcTpOltCTBO KalAephl HCHO H3 ttepre:m. ]HaMeTp KaMeph! C>h!JI paBeH 

380 MM. 0xJiaJB:.I(8HHe )(Ha ocymecTBJII!JIOCb nyTeM npoKatIHBaHHR napoB 

XH.I(Koro a3oTa ttepe3 cn11pan1:,, npocppe3epoBaHHyro B naTyHHOM .n;He 

KaMephl. ITo.n;orpeB Bepxa npOH3BO,IJ;HJICSI 3n8KTpHtteCKHM HarpeBaTeJieM, 

pacnonoxeHHh!M Ha KphlmKe KaMepu. CncTeMa perym1poBaHHSI no.n;.n;epnBana 

IlOCTORHHYIO Te1.meparypy Bepxa C TOttHOCTI,JO .n;oo,3°c n .n;na KaMep1:,1 C 

TOtIHocnro :no r0c. KaMepa pac5oxana c B03.I(ymHuM minonueHHeM Ha. 
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MeTHJIOBOM crnrpTe lIPH odmeM ,uaBJieHHH paBHOM anrocqiepHOMY. 

vfaMepeHH.II npOH3BO,UHJIHCb Ha padoTaIOll{en Ka.Mepe C BNCOTOt1 

tJYBCTBHTeJibHOro CJIO.II OKOJIO 60 MM. TeunepaTypHOe pacnpe,neJieHHe 

B Ka:r.iepe ,nano Ha p11c. 2. 

H3MepeHHe CO.I(epJitamrn cnHpTa llpOH3BOJ;HJIOCI, OT.I(eJI:f,HO B Bepxueil . 

ttacTH ,nnqxpy3HOHH011 Ka.Mephl, r,I(e nepecull{e1rne uen1>11Ie e,nnmu~u 11 B 

HHllCHen ttacur, r.I(e nepeCblll{eH11e doJI1>me e.I(HHHUU. 

Jf,JI.II H3MepeHH.II B BepxHeit 'llaCTH HClIOJib30BaJICSI "nc11xpoueTpH

qec1m:n" cnocod onpe,D;eJieHHR ·co,nepJia.HHR padoqe~ llCH~IWCTH c noMourr:.ro 

KOH.I(eHca~HOHHOit KaMepbI. KoHCTpyK1vrn KOH,neHcaunoHHOil Kar.mph! H306pa

:iceua Ha pnc.3. 

· llepe3 npoc5HHI<, HaXO.I(SIIJlHMCSI BHYTPH Ka.1.iepbt, B BepxHeit ee l!aCTH, 

c11e Cb B03,nyxa co cnHpTO\L M8,I(JI8HHO npocaCblll8JI8C:& qepe3 0 6'.oeu KOH.n;eH

cauHOHHOli Ka.Mephl. TeMnepaTypa KOH,UeHCal{HOHHOti Ka.Mepbl nocreneHHO. 

noHHl!taJIOCI, nyTeM npoKa.tJHBa.HHSI qepe3 KOllCYX OXJia.llC,naromen llCH.I(KOCTH 

(aueTOH) ~ Tipu .I(OCTHi.teHHH KOH.n;eHcau110HHOtl Ka:t-rnpotl TeMrrepaTyphl, 

IlpH KOTOpotl rrapbl MeTHJIOBOro cn11pra B KOH,neucauHOHHOH Ka.Mepe 

OKa3b!BaIOTC.II Ha.ChtllteHHIDm,cepedp.lIHOe sepKaJio, ItOMemeHHOe BHYTPH KOH

,neHcauHOHHOit Ka.Me pH, 3a.rIOTeBaer' !-ITO JierKO oc5HapyJltHTb' HadJiio.n;a.lI 

oTpa::Kemte cBeTa OT Hero. 3HaR TeMnepaTypy "TO'IIKH pocu" 11 Te:rmepaTypy 

CMeCH ra3a 11'napa Ha ypOBHe npoc5IIHKa. B ,umpq>y3HOllHOti KaMepe,MOJ!tHO 

onpe,ueJIHTb co.uepllCaHHe CIIHpTa B MeCTe HaXOR,I(eHHSI npodHHKa. TaK 

KaK npoc5HHK uor nepeMeIItaTl>CSI B BepxHevl qacTH Kauephl, 'r--0 H3Mepemrn 

TaKHM crrocoeloM dbtJIH lIPOH3B8,ll;8Hbl BrIJIOTI, ,no ypoBHSI, r,ne napH OKa.3aJI11CI, 
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HaCbll!lSHHbll,m $ = I. ( j - R03(p<ptnit1eHT nepecblll{SHHSI B ,naHHOM 

MSCTe KaHepH). B Oc5JiaCTH' r.ne nepeCb!II!0Hl1:0 .s > 1 :JTOT 
\ 

cnococ:5 onpe,l\eJI~mrn Kom11-iecrna cm1pra oKa3ancs:r Henparo.rcm,ru. 

]JI.fl KOHTPOJISI noJiyt.JeHHHX )\_aHHb!X H3 nepxHe11 '-I~CTM KaMepu 

c5b!JIO M3'Ii.lITO HeKOTopoe KOJIH'-IeCTBO CMecn ra3a M napOB cnMpTa, 

• napb! db!JIH BblMOpoxem,r H KOJIMlieCTBO t1X onpe,neJieHO B3B0illMBaHHeM. 

IIoJiy'-Iemme ,naHHble COBI1aJIH C pe3yJ,bTaTaM:H ncnxpoueTpH'-IeCKHX 

M3Mepemtri. 

AuaJitrn BO3MOE:Hb!X OIIIHdOK, a TaK:m:e H3Mepem,:SI co.n;ep:m:aHH.fI 

crrnpra C IlOMOI!tJ,10 KOH.n;eHCaJ.tHOHHOtt KaMepb! B Od'I>eue, r.ne ero KOJIH

qecTBO db!JIO M3B0CTHO sa.paHee, IlOKa3aJIM, 1.JTO TOI.JHOCTJ, ncnxpo

MeTpHt.JecKoro MeTo,rca - TpM, Ill)Oil0HTa. 

H3l.repe~He co.rcep:m:amrn cnupra. B t.JYBCTBHTenr,HoM cnoe npousno

.n;nnocr, iieipenoi.teTpuqecKHM cnococ5oM. Cxeua ycrponcrna noKa3aHa 

Ha l)l1C.I. 

qepe3 cneunaJIJ,Hb!li KOJIJIHMaTop, 1.JYBCTDHTeJIJ,Hblt1 K H3Ryt.JeHHD, 

Oc5'I>eM .n;mpcpy3HOHHOll KaMepb! oc5Jiyt.JaJICSI MOlllHLIM nyt.JKOM fl - Jiyirnll 
C' I/JO . , 

or npenapara Ja , . trTO npuBOJtHJIO K KOH.n;euca.umt nepecuIIteH-

Horo napa H oc5pa3OBaHHIO TyMa.Ha.. IIocJie Toro, KaK TyMaH .n;ocTa.TOtlHO 

pa3BHJICSI, HO He Ha.tra.JI ell{e oce,narr,, OH OCBe!!taJICSI qepe3 c5OKOBOe 

CTeKJIO JI0HTOOdpa3HUM nyt.JKOM CBeTa OT HMilYJIJ,CHOit Jia.MrIU JmK-400 

H npOH3BO,IJ;l1JIOCI, cpoTorpaqmpo:sa.mrn TyMa.Ha B pacceSIHHOM CBeTe • 

IIoJiyt.JeHHblt1 CHHllO~ <pOTOMeTpHpOBa.JICJI Ha MHKpOq>OTOMeTpe H CTpOHJia.cr, 

38.BHCHMOCTJ, 

_J) =f (/4) 

J 
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r.ne .J) . - orrT11tJec1m.H nJioTnocT:r, rrotiepuemrn mremrn , 

/4 - Bb!C0Ta im.n ,nH0H 1m1,1epu. Tipu_ yBeJittl!emrn HHTepnaJia npeuemt 

1.1ei:c,ny no.ncBeTK0i1 .ft - nytmou H cpororpacpnponamrnu cnepx 0,4 ceK. 

TO 

OCTaeTC.fI HeH3MeHHDA.H3BeCTHO COOTHOmeutte: 

, r.n:e H=_l: t. 
.A - TIO CT .,i(Jl.fI .11a1rnoro <pOTOI.laTepua;ra 

I - irnreHcHBHocn na.n:amuero cnera 

C. - npe1rn :3KCTI03!1QHH npH (p0T0rparimpoBaHHM • 

TaK I·mK npl'l qJOTOrpaqmpoBaHHl1 t .1:vrn ncero Ka,npa o.nnnarwBo, 

2) =JI,+ II e, T 
OTCID,n;a - B .P./4 ..I. = . /0 . , 

)lmr cnera, paccemrnoro TyMauo1.r, Bepuo cooTH0ll!emrn. nonytiemroe 

ToJibMeH0M z = It~ 

A"' .,.. nocromrna.H 

C - TIJIOTHOCT1:, Tyuana (necoBaS! "KOHQeHTpau1rn) 

d - .rum1,1erp Kanen:r, Tyuaua. 

Tor.n;a: ~ :::(:, ,10 -¾ 

TionaraeM, l!T0 

r .n;e E - nJioTuocn cmtpTa 
3 n - l!HCJI0 ueeTp0B K0H,lLeHcauntt B ICM, 
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T.e. q}iCJIO KaIIeJII, BI cM3 - cqHTaeM IlOCTO.FIHHUM,TOr)ta 

Ke. \ - /.3 21/4 
,r,trc - . 
C =" · lt>~/4 ¾ I 

r.zte /3, - IlOCTO.FIHHa.FI. 

3Ta ipopMyJia ;i;aeT pacnpe.zteJieHHe nJIOTHOCTH nepechlrrteHHoro 

MaTepHaJia no Bb!COTe B ,ll;Hqll'pY3HOHHO1t KaMepe. Heo6xo;i;m.rn' O)tHaIW' 

HatlTli ,ItBe IlOCTO.FIHHhie: "A" H "B". 
"A" onpe,IteJIH8TC.FI )tJISI Hamett I1Jl8HKH H3 3aBI1CHMOCTH ~::./i~/1; 

H paBHO 0,647. 

.T(JIH onpe.n;enemrn "C" Heodxo;i;m,1O 3Han 3HaqeHHe c: ( j) 

H COOTB8TCTB8HHO .ll(/4} Ha TOit xe BhICOTe. 

BeJIMq11Ha C ( /4) onpe.n;eJI.FIJiaC:b CJie,JJ;yIOiqHM o6pa3OM. ITpH 

pa6oTe ,ItM!pq)Y3MOHHOt1 KaMepu B qyBCTBHT8JlbHOM CJIOe qeTKO BH,JJ;Ha 

rpaHMUa CilOHTaHHOro o6pa3oBaHM.fI KaneJII, Ha HetlTpaJibHUX U8HTpax. 

IlepecumeHMe Ha 3TO1t rpaHHUe M3MepeHo B pa6oTe ~paHKa M repua. 

3Ha.FI Te1.mepaTypy ra3a H napa Ha nott nucoTe H nepecunteHHe, 

MOJJtHO onpe.zteJIMT:b c: (/4) - KOJIHqecTBO nepecuute1:rnoro MaTepHaJia 

B ;i;aHHOM M8CT8 • TaK KaK .2) (/4) HaM Ha ,ItaHHOit Bb!COTe TaKJJte 

M3B8CTHO, TO Mb! MOJ!t8M IIOJIYQMTI, 3HaQeHHe IlOCTO.fIHHOlt "Bj. 

B qyBCTBHT8Jl:bHOM CJIOe HaM H3B8CTHO KOJIHqecTBO MaTepHaJia, 

HaXo.ztsrmerocsr B HaChlllt8HHOM COCTO.FIHHH { pHc.4, KPH~aHI) ~ Mb! 

MOJlteM HallTM KOJIHqecTBO Ma.TepMaJia, HaXO,It.flnteroca TaM xe B nepe

Cblllt8HHOM COCTOHHHM H 13 BM,Ite ~neJI!,, snasr XO~ J)(/4) 

--------------··--- __ , ___ ·--~ --~- ·-----
..J 



- SI -

Ta.KHM o6pa3oM Mhl 110JF.ei,1 HatiTH o6ttee rwmrqecrBo 1.mrepnaJia n 

<IYBCTBHTeJI:&HOH CJIOe Ha pa3HOH Bb!COTe OT .n;Ha (pI,'!C .4, I<ptrna.fl IT). 

Rptrna.H co.n;epJJCamrn uaTefmaJia B mn:rnei1 1.Jacni: 1mMep11 cJiylKHT npo.n;oJI

liCeHueM Kprrnon co.n;ep2ItaIIu.fl 1.mTepnaJia B nepxHetl qacni:. 

EhlJia IIpOH3Be,n;eHa OtteHKa B03MOJKHOi1 OllIBC>KI1 rrpu HCIIOJI:&30Bamrn 

HeqieJIO?,!eTpHqecrwri MeTO.Ii:HKll. 

Anamrn IIOKa3aJI, <ITO Bepo.HTFia.fl O!IlH6Ka He npeBLICHT ;tI5%. 

bbllI nporrnBe).(eH KOHTpOJI:& IIOJiyqeH!lbIX ,n;aHHb!X nyTeM Henocpe,n;-
CTBel!HOro onpe,neJieHU.fl co.n;epY.amrn crrnpTa B <IYBCTBHTeJI:&HOH CJIOe. 

nna·aHaJIH3a H3 qyncTnuren:&Horo cJio.fl C>b!JIH ~3HTY npo6H cuecu, 

CIIHpT H3 HHX C>YJI nornomen BO,n;on, a 3aTeM KOJIH<IeCTBO ero C>h!JIO 

OIIpe,n;eJieHO KaJIOpm.teTpM1.JeCKHM CI10COC>OM. B IIpe.n;eJiax Oilll!C>KH ,n;aHHble 

,nByX CIIOCOC>OB COBIIaJiu. 

To~rnocn HSMepeHun, co.n;epJ1Camrn crrnpTa .rryTeM nerrocpe,ncTneHHoro 

·0T6opa H nocJie,nyrouiero 1tanopr,r1.teTp1rqecKoro aHamrna paBHa .::,I~%. 

HeqieJioMerpnqecKHM cnoc'o6o:u C>HJIO oneHeuo i<oimtiecrno ueTHJio

noro CIIHpTa, HaXO,I{.fl~erocH B qyBCTBHTeJI:&HOM CJIOe B BH,n;e Ka!1eJI:&. 

)lJIH noro qyBCTBIITeJI:&Hblti CJIOtf ,nmpqiy3MOHHO!! Kal-18pbl (llOTOrpa

qmpoBaJICH orrncaHHbIM cfroco6oM<C>e3 no,n;cBeTKti :fi •· -ny1.1KOM; a 

3aTeM C no,n;cBeTKOi1 •. CpaBirnBa:.fl IIOJiyqeHHble TaKHM OC>pa30M ,n;aHHble, 

MOlKIIO onpe,n;eJIHT:& co.n;epmmi:e Kane JI:&· Ha pa3Hh!X BblCOTaX: OT ,Itlia ... 

B ,11;HqlqJJ3HOHHOi1 Kal.!:epe. 3TO KOJIH<I8CTBO COCTaBJI.fleT 3Hatni:TeJIIiHO 

MeHI,llle I2% OT o6mero co,n;epl!Ca!IH.fl cmi:pTa B llYBCTBHTeJI:&HOH CJIOe. 

HaH60JI:&II!ee 't!HCJIO Ka!1eJI:& HaXO,ItHTC.fl B mnime:11 l!aCTII <IYBCTBHT8Jl:&HOro 

CJIO.fl. 

" 
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1!3 rroJiytieHHbIX ,1J;ammx d1rno ycTaHOBJieno, tITO na11C5on1,mee 

lIHCJIO _r.IOJI8J{YJi cnnpTa B BepxHeil tiaCTI! tIYBCTBUTeJihHOro CJIOJI 

COCTaBJIJieT npuC5Jil13HT0JII,HO 8 % OT OC5!!lero lIUCJia MOJieKyJI. 

\ 
ITo noJiytieHHHM .I(aHHHM C5una nocrpoena KpnBan pacnpe,11;enemrn 

rrepeCnll!(8lII1JI B pae5oraIO!l{et1 ).(HQJQ)J3MOHHOtl ImMepe (pMc.5). , 

Tipn TIOCTpoemm nott K]1HB0il ()I,JJIM YtIT8Hhl Imnnn, HaXO).(.fII!{H8CJI 

B tIYBCTBHTeJibD0M CJioe. 

Ha :3T0M i!Ce rpaqm:Ke HaHecena KpMBa.H 3aBMCHM0CTII I{pMTMtiec1wro 

nepecHmerrnn OT Te1.mepaTypH, noJiyqe1rna.F1 B pae5ore ciipamca 11 repI.{a. 

. H3 rpa.cpMR:a BM,ll;H0, tIT0 B tIYBCTBMTeJII,HOM CJIOe KaMepu Ha Bl,ICOTe 

umrn 5 cu OT .I(Ha nepecm!{emre MOJJteT npeBLICHTb KPMTMt:Jecrrne. 

n 1nore . rrpo,1J;e.nairnon pa60TLI pa2na60TaHa 11eT0,1J;I1Ka .I(JIR 

H3Mepemrn KOJIHtieCTBa paC5otiei1 l'tH,1l;KOCTI1 npM .f < I M ,5 > I . 

IIp11Be,1l;eHa ortemm TOtIHocTH rrpe,1J;naraeuon MeT0,ll;HKH, orrpe.I(eJieuo 

C0.I(ep:;mHne MeTHJIOBoro cmipTa Ha pa3HI,IX BbIC0Tax OT ).(Ha B ).(WWJY-

3H0HHOtt Ka.Mepe. TioKa3auo, 'l!T0 HaH60JII,I!I8e KOJIHtreCTB0 MOJieR:yJI 

crrnpTa COCTaBJI.HeT OKOJIO 8% OT 06L1ero tIHCJia MOJieKyJI B llYBCTBHT8JII,-

HOM CJIOe npn )iaHH0U pe:lltm,re. Orte He Ho KOJII1tI8CTBO pa6otren J!\H.I(KOCTH, . 

HaX0,1l;Rll{ettc.F1 B tryBCTBHTeJII,H0M CJIOe B BH.I(e MeJIKUX KarreJib. 

On.retteua B03M0JKHOCTI:, cyll{eCTDOBaHH.FI B .I(Uqxpy3MOHHOi:f KaMepe 

napoB MS!MJICJBOro crrnpTa rrpn nepeCblll!SHHH HeCK0JII,KO 60JII>meM 

KpHTHtreCit<:)r0. 

B 3aKJIIO~~Hne aBTOpl:I BHpaEa!OT 6Jiar0,1l;apHOCTL A.IT.I{oMapy 
. ' .. 

3a C0B8TI,I I1 BHHMaHne, C .E. Bper.nepy sa HIITepec K pa6oTe II 

C.IT.MeJII:,HHK0By sa ITOM0il{I:, B HaJia).(Ke ycTaHOBKH. 

..i 
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~7· i L.......~ 
: &a,co!QII, 

I - no,nBHiitHhlltKoH;e,l1Iiep C npenapaT0M J,, 90 

2, 3-nmq:a KOnJIHMaTOp8. 

4 - nepxHee CT8KJI0 KaMep_hl 

5 - 3JI8KTpHtt8CKHn HarpeBaTe JI!, · 

· 6 - Bh!COKOBOJil>THhllt BB0~ 
7 _, JIOTOK' -~JIH pacfotietf :HtH'AKOC'.ii(: ,· 

8 - K0Jil>l\0 ottu~aIOl!tero ·noJis( 
9,II'- ,nH0 KaMepbl 

!0 - T8KCT0JIHT0Bbllt KOiitYX ,nHa. 

I2 60K0BHe CT8KJIRHHH8 CT8HKH. Kalli8phl 

n cTeKJio · nJiaro113o'ii11IlHOii1i6r'o ·Koiyxa s;;_:::'.: 

I4,I5 KOJIJIHMaTop · 

I6 - HMnyJI1>cHa.1I JiaMna uma l'IITK-400 
\ 

I7 - Bh!COKOB0JibTHhllt Bhlnp.!IMRT8JII> 

" 
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Puc.3. Cxe1,m KOH.I(eHCal{HOHHOil KaMephI. 
JTJmMeTp KaJAephI 80 UM .• 

I - KpbI!IlKa KOH.I(eHCaJ~HOHHOti KaMepbI C OTBepcni:eM 
. ,IJ;JIR Ha6n10.ne HHR 

2 - KOH.I(eHcartHOIIHaSI KaMepa 

3 - Tpy6Ka ,11;JIR OTCaCh!BaHHR npodh! 

4 - BBO,n;hI .I(JIR OXJiaiit.I(aIOIItell CMeCH 

5 - ·cepedpRH~Sl nOJIHpOBaHHan IlJiaCTHHKa 

6 - KaHaJI ,Il;JISI BBO.I(a TepMonapu 

7 - MOCT Tuna. ITIITB )I,JISI HSMepemrn Tep1.rn:rneKTpO.I(BHJKYIIteit 
CHJIU Me.I(HO-KOHCTaHTaHOBbIX Tep1rnnap 

8 rWIDJ3a.HOMeTp 

9 - BepXHSISI KphlmKa .nmW,ysHOHHOM KaMepbI 

·IO - rH6Kuflmnanr 

II - BepxHee CTeKJIO .nmW,ysHOHHOil KaMepu 

I2, I4- TepMonapu 

I3,I5 - npodnHK u .n;epimTem> 

I6 - CTOllKa co mKaJIOil 
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P11e. 4. - I{pirnan co.n;epJira.mrn ,ueTHJIOBoro crrnpTa 
Ha pa3aon BI,ICOTe OT ,n;Ha B ,lJ;HfWJY3HOHHOt1 
. Ka.Me pe • , ) 

I - 3aBitcHMocn Q:: / (Tl /41; 

Q-KOJIHqeCTBO cnnpTa Ha·,n;aHHOll -BUCOTe, COOTBeT
CTBYIOII!ee nepeChll!{eHHIO ~ = t' 

IT -

T -·TeMn~paTypa na .n;aHHOti B!,!COTe OT .n;Ha 
B .n;uqxpy3MOHHOi1 KaMepe • 

pacnp~.n;enenMe KOJIMqecTBa cnttpTa no BucoTe 
D .n;:mp(f:ly3MOHH0!1 KaMepe • BepxH.FISI ee qacTI, 
(Bume nyHKTMpa) nonyqeHa ilCHXPOMeTpHqecKHM 
cnoco6oM, a HHJKHSISI (HH'1£e nyHKTHpa) - Herpeno
MeTpHqecKHM cnoco6oM. 
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Ii 

o,ot O,OJ o,os (l07 Q09 q11 ,,,, 

a. 

I •. 3amrcm,IOCT1, nepeC1iI1Itemrn OT paCCTOSIHHSI 
AO AHa B AHqxpy3HOHHOM Ka.Mepe. 

rr. 3aBHCHMOCTl, KpHTHqecKoro nepeCNIIteHHSI 
OT paCCTOSIHHSI ~o AHa B AH~~Y3HOHHOM 
KaMepe. 

• 
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Rn CKY,CCHfl 

A.H.rop6yHoB. 

KaKOBO COOTHOme1rne MeiK.n;y KOJIIP!eCTBOM cnttpTa H rasa B 

qyeCTBHTeJibHOM cnoe? 

I't.B.CTa6HHKOB. 

I{onttqecTBO cnttpTa B qyBCTBHTem,HOM cnoe H8O,ll;HH6.KOBO. nm!J1n,1 

MO:iHO nony,mu 11s rpaqmKa p11c .4. 

D.A.l]ep6aKoB. 

IIBK11M COOTH01118Hl18M M8llt)(Y ql'JcJIOM Kanenb pasnl'!_qnoro .n;HaMeTpa 

BH TIOnb3OBanttcb? 

J.T.B.CTa6Hl'JKOB. 

t!H cql'!TaeM, qTo Hao.ztHOt:l H Tott llt8Bl,ICOTe )l;l'!aMeTp Kanenb O)l;HHa

KOB I'! onpe.n;enneTCH TIJIOTHOCTbID CI1l'lpTa Ha .n;aHHOll BHCOTe. ITnoTHOCTb 

)K8 Kanenb no BCett Bb!COTe nOCTOSIHtta. 

B.K.Tisi:nH.n;enCKI'lll, 

I{aK oqeHHBanocb o61llee KOnHqecTBo cnupTa, co.n;epmlllee·cn .B g)oHOl3bIX 

Kannnx? 

M.B.CTa6Hl'JKOB. 

3To .n;enanocb ny'.i'eu cpaBnemrn pacnpe.neneHHll noqepaemdi 

no BI,JCOTe,nonyqeHHHX B ycnOBl'JHX o6nyqeHl'JH KaMepb! j3 -qacTHqaMH 

H 6e3 o6JiyqeHHR. fl xoqy no.n;qepKHYTb, qTo npl'IBO)l;l'JMI,J8 qH~pu HOCRT 

O)l;HHOqHI,Jll xapaKTep. Cenqac 3TH OnI,JTI,J npo.n;oJIJita.IDTCR .H qepe3 H8KOTOpoe 

npeusi: uo:ntno 6y.n;eT .nan Toquoe pacnpe.n;eneatte Kanenb no qyncTBHTenb

HOMY CJIOID, 

j 
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B. K. Jimrn,n;eBCKHH. 

Tio ,n;aHHh!M CTac5HHKOBa nepeChlnteHHe B llYBCTBHTeJU,HOM CJIOe 

Ka!.1€phl Cyl!leCTBeHfIO 6OJII,llie KPHTHl!€CKOro, T .e. 6OJII,llie nepeChll!l€HH.f!, 

IIpH KOTopm.1 Hal!HHaeTC.II CIIOHTaHHI,Jli pOCT Ha He3apmiceHHhlX 

nenTpax. 

-3TH ,n;aHHhle npOTHBopel!aT uuenmo, BhlCKa3h!Baeuouy B l!aCTHOCTM 

,TI .Bt'!JII,COHOH, l!TO B o 61':>eue ,ll;MQxpy3HOHHOll Ka?.rnphl ne p€Cbll!l€Ilt'I€ He 

MOi!C€T 3Hal!HT€JII,HO npeBhilliaTI, nepeChl!J1€Ht'le, np11 KOTOpOM Hal!HHaeTCSI 

po CT Kane ]II, Ha 3apSillC€HHb!X l{€HTpaX • J:eflCTBt'!TeJII,HO, B npor{e C ce 

KOH,n;eucannH VI pocTa KaneJII, )(OJ!l!tHO HaCTYTIHTI, KaKO&-TO paBHOB€CHOe 

COCTOSIHHe ABYXqJa3HOll CHCT8Mhl, IIpHl!€M nepecmqemrn ) TIO-BH)(HMOMY, 

He )(OJ!l!CHO npeBhllliaTI> rpaHH~bl oc5pa3OBaHHSI Ty?.{aHa • B p.11,n;e cJiyl!aeB, 

B qacTHOCTH,npt'I HM3KHX ,n;aBJI€HHSIX ra3a,B KaMepe,BO3MOlll:€H necTac5HJII,

Hhlll pe:m:m,1, KOr,n;a l'IM€JOT M€CTO nep11O,n;Hll€CKH€ KOJiec5amrn B€Jll1l!11Hhl 

u IIJIOTHOCTH KaII€JII,HOro cpoHa. 

Tipn on~e,n;eneHHH BeJIHl!HHhl nepeChll!l€HHSI B l!YBCTBHT€JII,HOM cnoe 

onncaHHb!M M€TO)(OM BO3MOilCHhl 60JII,llIH€ OllIH6KH npli onpe,n;enenmt cpe,n;Hett 

TeunepaTyp11 oT611paeMorr npoc5hl cMecn ra3a 11 napa, a, cne,n;onaTeJII>Ho, 

11 omn6KH B O1{eHKe Ben11t111Hhl nepecmriemrn. 

ECJIH nepeCbll!l€Hl1€ B Km.repe HOJICeT 6h!TI, )l;Jll,IT€JII,HOe BJ)€MSI, 

3Hal!HT€JII,IIO 6OJII,lll€ KPHTl1l!€CKOro, TO nyTeM YB€Jllll!€HHSI IIOTOKa 

mpa HJIH COOTB8TCTBY!Ontero H3ll8H8HHSI TeMnepaTypuoro pacnpe,n:enemrn 

MOJiCHO yBeJIHl!HTI, npe,n:en1,uy10 IIOJIHYIO Harpy3KY , np11 KOTOpori Ka?Aepa 

MoJiCeT pac5oran 6e3 cymecTBenuoro yBem1:t1eH11SI Kanen1,uoro qioua. B. 

npoTHBHOM cnyqae yBeJIHl!€HHe TIOTOKa napa (HJIH COOTB€TCTBYIOIJl€e• 

1131.1enen11e TeunepaTypuoro pacnpe,n;eneH11SI) ,n;ommo np11Becm K ynen11-

lleH11IO Kanen1,uoro cpona B o6'E>eMe KaMephl. 
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I'1 .B. CTadmmon. 

~ ue corJiaceH C I3.I{.JI.HTTI1)\eBCKI1M. TiepeCbllileHHe B llYBCTBI1TeJib

JIOU 'cJioe MOJ;teT npeBbIIllaT:E, KpUTHl!eCKOe, T .e. TaKoe, np11 KOTOpOM 

odpasyeTC.fl 0,1.(lUI Hesapm1eeum,rtt r~eHTP B I CM3 B 0.I(HY ceKyH.I(Y. ECJII1 

odpasyeTC.fI He 0)\I1H, a ,D;Ba nenTpa, TO nepecbIIJleHHe dOJI.I>Jlle KpHTH

l!eCKOro. BdJIH3M )tHa KaMepbl odpasyeTC.fl He I-2, a .n;ecsrTKI1 neHTpOB 

KOH~eHcan1m. 3Hal!I1T B HI1Y!HI1X cel!eHI1SIX llYBCTBI1TeJI1>Horo CJIO.H nepeChllile

HI1e enie 60JI1>II1e. 

Jiarrn.n;eBCKI1tl npe,ICnOJiaraeT, l!TO MMeeT MeCTO HeKOTOpoe pal3HOBeCHOe 

COCTOSIHI1e .n;Byx q,as. Tipnl!eM nepe Chl1JleH11e He MOJKeT dh!U dOJII>IIIe 

BeJIW!v!l{hl, np11 KOTOpot1 odpasyeTCSI CTTJIOJllHOt1 TyMaH. ITo-Moer.iy J 3TO 

He BepHo. TiepeChllileHHeMOJKeT npeBb!CI1T1, KpI1TI1llecKoe, ecJIH MaJio . . . 
neHTpOB. HsBeCTHO, l!TO KanJIR, Ha KOTOpon KOH)\8HCHpyeTC.H nap 

Harpe.BaeTcSI. ITonoMy cKopocn poc·Ta Kan)!H sm,re.n;JiaeTc.H. BosuoJimo 

dJiaro.napSI 3TOMY :3cp<peKTY nepeCbl!JteHHe MOJKeT npeBbICI1T1> KpHTHl!eCKOe • 

ITO-BH)Ll'IMOMY, MMeeTCSI onpe.n;eJieHHaSI pas1rnua i.rni:t.n;y KpI1TMl!eCKI1M ne

pechlnieuHeM B Kauepe BMJibCOHa l'I KpI1TMl!8CKI1M nepeCbluteHHeM B .I(Hqi<py-

3I10HHOi1 _Kar,iepe • B Kauepe BHJI!>COHa npOHCXO)J;MT l3CTPHCKa, rasa 

H odpasoBamrn CTTJIOIIIHOro TyMaHa. B .n;mpcfJysHOHHOil KaMepe KaK nepe

Ch!UteHHe TaK H l!HCJIO ueHTPOB KOH)LeHcauHH pacTeT TTOCTeneHHO. 

j 
j 

J 
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vICCJIE.IlOBAHUE BIDI5IIDI5I TIJIACTHH HA "CIYI3CTBHTETI1Hblfl 

CJI0!1 JtJI<MY3I!OHHOtl KAMEPbl 

A.TI.KoM.ap, M.B.CradHHKOB 

(JieHHHrpa.ncKMM tpM3HKO-TeXHMqecKHtt MHCTHTYT AH CCCP) 

3a T10CJI6,I(Hli6 H6CKOJibKO JieT ,I(l!~Y3HOHHaSI Km.repa npoquo BOWJia 

B 06HXO,I( !p!II3MqecKHX JiadoparopHJ:i. HHTeHCHBHOe H3Yli6Hl!e 3TOH KaMepbl 

TI03BOJIHJIO npeBpaTM_Tb Kauepy B Ha)(ejJtHhli1 cpit3Hli6CKHH npHdop. 

Xopowo H3B6yTHO, qro npl! l!3Yli6Hl!H pa3JIHqHblX npeBpall{eHHn 

3apsi:JiteHHI,IX qacr~n~ M SI,I(epHbIX peaKI~MH B Odblqm,re KauepH BBO,I(SITCSI 

neperopO,ItKM !II TIJiaCTHilbl H3 pa3JIMqHblX MaTepimJIOB. IlpM BBe.nemrn 

mracTMH B ,I(HcpqlY3llOHHYIO KaM:epy qyBCTBMT6JibHbilt o6'F:ieM CMJibHO ,nerpop

MMpyeTCSI, IlOSIBJil'IIOTCSI o6JiaCTM HeqyBCTBHTeJibHOCTH, OT,I(eJibHl,Ie qacnt 

rpeKOB qacTHU CTaHOBSITCSI He3aMeTHiill.ut MJI!II jKe CIIJibHO MCKa:m:aIOTCSI • 

:IlCTIOJib30BaHMe KaMepbI CTaHOBMTCSI HeB03HOJIHhIM. M3 JIMTeparypu HaM 

H3Becrna O,ItHa IlOilbITKa BBe,IteHHSI IlJiacnrn B .nmpqiy3HOH!IYIO Kauepy 

(Por03MHCKHll), 0,I(HaKO ny ·nonurr<y H6Jib3SI CliHTaTb y,Ital!HOl1. 

Mu nocraBHJIH nepe,Jl; co6ol1 3a.naqy: pa3pa6oran TaKMe cnoco6H 

BBe,IteHHSI TIJiaCTHH B Ka.Mepy, KOTOphle He npHBO,I(l1JIU 6u K napymemno -

HopuaJII>noro npouecca o6pa30BaHMSI rpeKOB qacrMu. 

Oco6oeBHMMaHHe 6bIJIO o6pall{eHo ua pa3pa6orKy cnoco6oB BBe.ne

HHSI IlJiaCTHH -B KaMepy )(JISI CJiyqasi: o6JiylieHUSI o6_'F:ieMa KauepH nyJibCU

pyroll{HHH H3Jiyqe1rnm.rn yc_KOpHTeJiett. Pe3yJibTaTa pa6or B 'JTOM 
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Hanpairnemrn onydJUIKOBaim. ITJiaCTMHKa-Ml1!IleHI, BBO.rtMJiaCI, B .n;mpqJy3MOH

HYIO KaMepy nepMo.n;11 1rncKn • Pa do Ta YCKOpnTeJIH dmra Ct1HXpOHM30BaHa C 

. padoron uexaHM3Ma, onycKaI011tero nJiacrmrn:y-Mu111eH1, • 

0.n;HaKO YKa3aHHb!M cnocodoM H0B03MO)IHO BBO,n;MTI, TOJICTble ITJiacnrn • 

Kn, He Bbl3b!BaH npH 3TOM eepie3Hble HCKazeenn qyncTBnTeJII,HOro CJIOR. 

BBO,n;HTI, TOJICTble nJiaCTHHKH Mb! nb!TaJit1CI, HHblM cnocodoM. 

,nm1 pememrn nocTaBJieHHO!i sa.n;aqu db!JIO npo.n;eJiaHo snaqHTeJI1,uoe 

tIHCJIO 3KCnepm.rnHTOB • 1Iacn HX pesynuaTOB np£iB0,2lHTC.fI B ,n;aHHO!l 

padoTe. 

Hmm paspadoTaH npocToll H y.no6m,1l1 cnocod nusyaJiiHoro H cporo- · 

riaqmqecKoro HadJiro.n;emrn JIOKaJiiHoro HSMepemrn cocTOSIHHH nepecbluteH.:. 

Hb!X napOB B .n;mpcpy3HOHHOti Ka?.rnpe. 06JiytiaH 06'.&eM KaMepb! rryqKOM 

../3 -tiacTHU npenapaTa J2. lo , Mb! l3bt8b!BaeM npaKTHtieCKH cnJI0111Hotl 

TYMaH B KaMepe, rycTOTa KOToporo onpe.n;eJISieTCSI TOJII,KO YCJIOBMHMH 

KOH)leHcau1rn, T .e • qucJIOM ueHTPOB KOH.n;eHCar.tHH H B8JIHqHHOil nepecbl-

1It8HHSI- I1apa B .n;aHHOM yqacTKe 06'.&eMa KaMepb!. <l>OTorpacpMpyH KapTMHY 

paccesimrn CBeTa Ha 3TOM TyMaHe, Mb! MOllteM KaqecTB8HHO (a MHor.na 

H KOJIHqecTB8HHO) npocne.n;nn sa caumru H83HatIHT8JII,Hb!MH H3MeHeHHHMU · 
' 

ycJIOBHtl JIOKaJII,HOU· KOH.n;eHcauHH padoqero napa H onpe,n;eJIMTI, rpaHHJ:.tbl 

GYBCTBHT8JII,HOro 06'.&el.!a KaMepb!. 

Ha pltc.I ITOKa3aH. CXeMaTHqecKHtl qepTeliC .n;M(p(pysHOHHOti KaMepb!, 

C noMOIItl:iKl KOTOpoi1 db!JIH nonyqeHbl Bee npHBe.n;eHHble B .n;aHHOi1 CTane 

pesynua.TH. KoHCTPYKJ:.tHH 3TOlt KaMephl no.n;o6Ha paHee OITHCaHHO!:t. 

Ha 3TOM pHCYHKe ITOKa3aHa cxeMa npHcnocodneHHH .rtJIH o6nyqeHHSI 

KaMepH j3 -li3JIYtI9HH9M. 
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OcBememrn oc5T:ieua KmrepH nu,nm.mM cneToM ,nJm qioTorpaqmponaHM.f! 

ocyu1ecTBJISIJIOCb m.myJibcuon Jimmot:1 .UITK-400, a qioTorparim:ponamrn 

rrpoH3B0,Il;MJI0Cb no uanpaBJieHUIO H0pMam-1 K ITJI0CKOCTH 'qepre:m:a. 

Jf,Hq>qJY3HOHHaSI KaMepa pac5oTaJia Ha MeTHJI0B0H crmpre C B03,IJ;Ylll

Hh1M HanoJIHe1rneM. OCiu1ee .nanJiemre Clh!JIO panuo anroc41epuo11y. 

Ha p1rn .2 npHB8,!l;eHa (l)OTOrpaqmn tJYBCTBHT8JlbHOrO CJIOSI B KaMepe 

rrocJie no,ncneT_KH j3 - nytJKOM. TIJiaCTHHbl B KaMepe .He (51:,l]IO. 

BHCOTa tJYBCTBHT8JibHOro CJIOSI 5,5 CM. 

TTpH BBe,IJ;emrn BHYTPl> ,I(H4XPY3HOHHOti KaMepbl JlJiaCTMHbl H3 Toro 

HJIH 1moro Marep1mJia, Ha Het-1 Hat1mraercSI KOH,neHca~1rn inepecHnteHHh!X 

napon. 

TaK KaK 110 Jl0BepxHOCTH BBe,I(eHH0H llJiaCTHHhl ycTaHaBJIHBaeTySI 

reMneparypnoe pacnpe,neJieHne, B oc5IIteM.cJiyt1ae OTJIMtJHoe OT TaKonoro 

B OI<pymronteM ra3e, TO B padotJeM ocheMe B03HHKc,l,IOT K0HB8KTHBHHe 

IlOT0KH. ECJIH OHM c5y,Il;yT ,Il;0_CTaTOtJH0 CHJibHmm, TO tJYBCTBHT8JibHbilt 

CJIOitM0JK8T dbITL JlOJIH0CTbIO paspymeH. 

)lJISI BBe,I(eHHSI nJiaCTHHbI BHYTPb ,I(HCpq>Y3HOHHOit KaM8pbI c5es 

Hapymemrn tJYBCTBHT8JibH0ro CJI0SI Heoc5XO,I(HMO HM8Tb re1.mepaTypHoe 

pacnpe.ne JieHHe Ha nnacTHHe, HecymecTl3eHH9 oT JIHt1aro111eecn OT pac

npe,I(e JI8HHSI B rase. 3T0 nyiimo ,I(JISI Toro, l!T0 c5u ne B03HHKJIH CHJibHble 

K0HB8KTHBHhle TI0T0KH. IT0UHM0 noro He0c5XO,I(HM0 npe,I(OTBpaTHTb 

K0H,neaca~HIO Ha J1JiacT1rne, HJIU 0CJiac5HTb ee BJIHSIHHe • 

)lJISI HCCJie,JJ;OBaHHtt BJIHSIHHSI Jl0BepXH0CTHUX Jl0KpUTHM nJiaCTHH 

Ha K0H;rteHca~mo HCJ10JII,30BaJICJI. TeKCTOJIHTOBUlt. c5pycoK (8x7Ox7O- MM), 

.. 
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ycTaHOBJieHHbll1 Ha )(HO B l{eHTpe Hanretr ,Itmpcpy3MOHHOit Km.rephr. H3Mepemrn 

rrorm3a.1r,1 ,qro no 1rnacurne TaKoro pa3Mepa B Hamett .rr.mficpy3MOHH011 

KaMepe ycTaHaBJIMBaJioc:r, TaKoe :nee TemrnpaTypHoe pacrrpe.n;eJiemrn, 

KaK MB npMJieraromeM cJioe ra3a. 

IIoKpbITMe noBepXHOCTett nJiaCTHH dpaJIOCb pa3H006pa3HOe, O.l{HaKO 

xapaKTep HapymeHMH 'l!YBCTBMT6JI!,HOro CJIOH (pMc • .'.3) OCTaBaJICH ITO'l!TI1 

IlOCTOHHHbIM. IToBepXHOCTHRe 3arpH3H6HMR M 3apR,IJ;bl He IT03BOJIMJIM 

H36aBHTI,CR OT KOH,!CeHCal{J.rn Ha rroBepxHOCTM Bne.rr.eHHhIX rrJiaCTMH. IiblJIO 

paCCMOTpeHO M3MeHemrn He'l!yB.CTBHT6JII,HOro 3a3opa npn M3MeHeHHM 

)taBJI6HMSI OT 0,I ){O 4 aTMOCq>ep, a TaF.:m:e BJIIIISIHHe yBeJIH'l!eHirn rpa

)tH6HTa Tei.mepaTyphI B OKpy:m:~10meM TeKCTOJIHTOBY!O ITJiaCTHHY ra3e • B 

o60HX CJiy'l!aRX,He'l!yBCTBHTE)JIJ,Hbili 3a3op yMeH:r,maJICSI. 

MeTaJIJIM'l!eCKHe nJiaCTHHb!, rrouemeHHhle BHyTp!, KaMephl, npMBO)tRT 

K o6pa3oBaHH!O MOIJlHbIX KOHB6KTMBHbIX ITOTOKOB, KOTOpbie BbIBO)tRT KaMepy 

H3 pe:m:uua. 

Ha pnc .4 IlOKa3aHa aJI!Ol4HHHeBaR ITJiaCTHHa B 'llYBCTBHTeJIMIOM 

CJIOe. CHHMOK c.rr.eJiaH 6es no.rr.cneTKM .ft - ny'l!KOM. BMf{HO MHO:iiteCTBO 

MeJIKHX naneJIJ, B KOHBeKTHBHOM ITOTOKe B,IJ;OJI}:, ITJiacTMHbI. POTorpacpM-

poBaHHe C ITO)tCBeTKOit ., -ny'l!KOM ITOKaSaJIO' 'l!.TO 'l!yBCTBHTeJIJ:,Hl,!it 

CJIOH ITOJIHOCTI,!O OTCYTCTByeT. 

:SiiIJIO 06HapyxeHo, 'l!TO 'l!YBCTBHTeJIJ,Hhiit CJIOJl ITO)tX0,1Ct1'.T BilJIOTHYID 

K mracTHHe, J.'I3rOTOBJI6HHOit HS JIJ,)ta. Ecmr Ha CBHHl{OBY!O nJiacurny 

Ha,Iten MEiTaJIJiiI'll8CKH:11 qexo.11 n HSOJIHpOB.aT:& ero OT nJiaCTHHLI, TO CJIOM 

B CBOeM nepxHeM 'lJaCTH.IlpH6JIH3HTCSI K ITJiaCTHHe; O,ItHaKO B HHE:HeU 

qacTH,Y,IJ;Ha\KOHB6KTHBHblii ITOTOK sacTaBJISieT 'l!YBCTBHT6JII,Hb!M CJIOU 
/ . 
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OTCTynau OT nJiaCTHHbI Ha 2-2,5 CM. HetITO no,JtOe5Hoe rronyqaeTcSI, ecJIM 

MCITOJII,30BaTI> CBMHUOBYIO nJiaCTHHY C ropM30HTaJil>HhlH pa3pe30M, IillK 

sTo npe.1tno~eHo B pae5oTe Poro3HHCKoro (cM.pnc.5a H pnc.5e5). 

Eh!JIH IIOJiytieHh! TeMIIepaTypHh!e pacIIpe)leJieHMSI ,ltJI.fI JI8)t.fIHOll 

nJiaCTHHbl pHc.6a M )tJISI mracTHllbl C pa3p830M pnc.6e5. 

Ot1eBn,nuo, tITO xapaKTep pacnpe,Jtenem-ttl TeMnepaTyphl O,1.(lfHaitOB • 

IIpH TaKHX pacIIpe,JteJieHHJIX Te1mepaTypbl )tOJIJ!tHbl cyll{eCTBOBaTI, 

KOHBeKTHBHb!e IlOTOKH • XapaKTep IIOTOKOB e5b!JI 1rnytteH nyTeM cpoTorpaqm

poBaHirn M8JIKHX B3Becen B KOHB8KTMBHOM IIOTOKe ra3a B pal!OHe IIJiac

THHbl. bb!JIM HCCJie,n;oBaHbl nOTOKH OK-OJIO nJiaCTMH' Te}.mepaTypHble 

pacnpe.1te,11emrn no KOTopm.r Morm1 3a,ItaBaTl>C.fI cIIeuHaJI1>HbIUM rro.1to

rpeBaTemnm B nnac.THJre, n e5b!JI BbISICHeH xapaKTep ~eJiaTeJI1>Horo 

KOHBeKTMBHOro IIOTOKa B pailoHe rIJiaCTMHliI •. 

EJISI C03,IJ;aHM.fI B,JtOJll, IIJiaCTMHbI Hyr:moro nepeuemHBaHH.fI ra3a H 

BM8CTe C Teu IIpe,It0TBJ)a!!teHM.fI MOIItHOro KOHBeKTHBHOr0·II0T0Ka B,ltOJll, 

rrnacTHHbI oKa3anoc1, HaHe5onee uenecooe5pa3HO ncnon1,30Ban nnacTm1y, 

H30e5paxeHHYIO Ha pnc.5B. 

Ha pHC.7 ,ItaH0 pacrrpe,1teJieHMe tIYBCTBHTeJI1>Horo CJIOSI B parroHe 

TaKOil IIJiaCTHHbI. 

J3H)iHO, ttT0 H8tIYBCTBHT8Jll,HblH 3a30p MaJI. 

B Hm1meil qacTM tIYBCTBHT8Jll,HOr0 CJIOJI, y ,n;ua, KOHB8ItTHBHHtt 

Il0T0K ue 38Jl.8T8H. 

B HT0re npo,IteJiaHHOH pae50Tbl ycTaH0BJI8HbI npHtJmrn, Bhl3b!BarorqHe 

HapymeHMe qyBCTBHT8JII,H0ro CJIOSI npH BBe,neHHH B ,ItMqxpy31,rnmryro KaMepy 

nJiaCTHl! • Hcru,rTaHbI pa:mooc5pa3l!bI8 Il0KpbITM.fI nnaCTMH C nen1,ro npe,!t0T

Bpall{eHMSI I\0H.1teHcau1m. Hccne ,1toBaHbl pacnpel(e ne 1rnn Tm.mepaTyp B 

pailoHe IIJiaCTHH M B03Myll{a!Oll{M8 K0HB8KTMBHble TI0T0KH. 

.. 
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TioKa3aHo' 1.!TO TIJiaCTlrna l13 J[b,I(a (I5x70x70lo,i) He Bb131i!BaeT 

HapymeHl1i1 1.1yBCTBl1Te,JI:&Horo CJIO.II. 

\ 
Tipe).VIOJ!teH cnoc66 BBe,I(emrn B ,I(Hfpq)Y3l10HHYJO KaMepy TOJICTJ,IX 

HeTaJIJil11.!eCKI'IX TIJiaCTl1H TaK'.l!te c5e3 HapymeHI'!.II tJYBCTBHTeJI:&Horo CJIO.II. 

B 3aKJIIOtreHHe aBTOpb! 6.naro,I(ap.lIT B.H~nb!HbKOBa 3a npe,n;JIOX8HHe 

KOHCTPYKI.tl1ti HeCKOJ!l>KHX npl1c50pOB 11 JI.JI.flmnHa 3a TIOMOl!lb B pa6ore. 

.Jl.n c Ki cc n .11 

E.K.JI.11nn,D;eBcKnn. 

] MOCKOBCKOM 11HilteHe pHO-<pl'l3l'llfeCKOM l1HCTl1TyTe TaKilte npo:ao-

,I(l'IJIUCb pac50TJ,I no UCCJie,I(OBaH.1-m B03MOJltHOCTI'l BBe,I(eHl1.II TIJiaCTI'IH B 

tIYBCTBMTeJII,IIJ,Itf Oc5'beM ,I(l14JqlY3l10HHOt1 Ka.Mepb!. Cne,n;yeT pa3JII'!traTb ){Ba cJiy-

1.1a.11 BBe,n;eHI'!.II TIJiaCTHHH: I - nJiaCT.trna BHTIOJIHeHa 113 MarepnaJia C 

rrnoxon TeTIJIOTIPOBO,ll;HOCTbIO. B 3TOM cJiytrae ycTaHOBKa nJiaCTHHJ,I 

He H3MSH.IIST cyll{eCTBSHHO peJitmre. pac50TJ,I KaMepbI • BeJII'!lfHHa 30Hbl 

HetiyBCTBHTeJrbHOCTH Bc5Jrl'!3l'l nnacTI'!Hlil HSBemma. B HH:XHHX ce1.1emrnx 

-2-3 MM, HeCKOJil,KO Blime Ta.M, r.1te pa.3BHBallTCJt KOHB8KTHBHH8 TOKH,oHa 

~OXO,ll;HT ,n;o 8 w. TaKott peXHl& MOXHO OCYJlt8CTBHTL H npH ycTaHOBKe 

ueTaJIJIHtJec1ton nnacTHHH, ecJIH Teunepa.Typaoe pacnpe,n;enenue no 

nen 6y,n;eT uano oTnuqaTLca oT Teunepa.Typnoro pacnpe,n;enenua no 

CT8HKBJ,( KaMepu. 

,I!nR TO'moro onpe,Il;8JI8HH.II B8JfH1.!HHbl 3QHJ,t HetryBCTBHT8JibHOCTH 

Bc5JIH3H nnacTHHH itenecooc5pa3HO non:&30BaT:&C.II crepeoqiororpaqmm.m cne,1\0B 

1.1acnru, npOXO,I(.fII!lHX Ha pa3H01t B!,!COTe i.repe3 nnaCTHHY • 0,ICHaKO npH 3TOU 
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CYDt8CTBOBaHH8 30Hh1 ueqyBCTBHT8JILHOCTH HBJIS8TCH HeycTpaHHMHM 

,l!;8cp8KT0).( npH BB8,l!;8HHH nJiaCTHH, nOCKOJILKY BB8,l!;8HHe HX B 30HY 

nepech111t8HHH H8H3CSewo .Bh130Ber KOH,l!;8HCB.nHll, npHqey MatepHaJI 

IlJiaCTHHli He HrpaeT cymecTB8HHOll pOJIH. 

H.n;eR .n;pyroro cnocoCSa BBe.n;emm m1acnrn ocHoBaHa na 11cnon1>30Ba1imr 

KOHB8KUHOHHhIX TOKOB, B03HHKaIOlltHX 3a ctreT Toro, tITO TeMnepaTypHoe 

pacnpe.n;eneHne no nnacTHHe CHJII>HO OTJIHtiaeTcR OT pacnpe.n;eneHHR TeMne

paTyp no 'CTeHKaM Kaueph!. ITpH oCS.n;yBaHHH noBepXHOCTH C HH3KOti 

TeMnepaTypo:tt 30Ha HetryBCTBHT~JII>HOCTH MOJit8T YlA8HI>Wancsi: .n;o 

B8JIHtIJ.rnU nopn.n;Ka 0,5 MM. 

llaMH WCCJI8,ll;OBaJIHCo KaM8pH C oqeHo 60JILmon CKOpOCToD 

,ll;BD8HHS .ra3a. BWIO ycTaHQBJI8HO, qTo B8JIHqHHa 30HH He~yBCTBH

T8JlLH.OC:tH BdJIH3H. nJiaC!HH, .OKOJIO KOTOPiiX ra3 6HCTpO )tBHX8TCSI, 

COCTaBJIS8T )tOJIH MHJ[JIID48Tpa.---

M.B.CTa6HHKOB. 

5I COMHeBaIOCI> B B03MOlitHOCTH nonyqemm BCSJIH3H nJiaCTHHbI H3 

O)];YIHaKOBOro co CT8HKaMH KaMepl:l MaTepimna 30Hbl HeqyBCTBHT8,7Il,HOCTH 

B H8CKOJII>KO MHJIJIHM8TPOB • OueHKH non 30Hl:,I no qDTOrpaq)HSIM CJI8,ll;OB 

tiaCTHU, npOXO.ItHDtHX qepe3 nJiaCTHHY, MoryT OKa3aTLCR OWHCSOtIHWH. 

B CBSI3H co cnocoCSoM BBe.n;em-rn M8TaJIJIHtI8CKHX nJiaCTHH B 061:,eM 

,ll;HqJ<pY3HOHHOti KaMepbI, 0 KOTOpOM rOBOpHJI B.K.TISinH.n;eBCKHtl, SI XOTeJI 

6h! CKa3aTb oCS H.n;ee nyxHHa H nepSirHHa, pa60TaI011tHX B 0.n;ecce. 

CTeHKH KaMephI ,OHH npe.n;naraIOT C)teJiaTb H3 OT)];8JILHhIX BHTKOB, 

HM81llltHX pa3HYJO T8Mneparypy. qepe3 Ka.Mepy npOXO)tHT .nOTOK ra3a·H napa. 

.. 
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ITpH nepeyenurnaHHH non cMecH B panoae cxeHoK o6pasyexcsr HeKoxopoe 

ycxonqHBoe nepeChIIJteHMe; KOTopoe pacnpocxpaHsrexcsr Ha Bero Ka.Mepy. 

TaKoe nepeCbIIJteHMe Hau npe,n;cTaBJUieTCR B03M0itHhIMj pa60ThI B 3T0U 

Hanpa.BJI8HHH Be,n;yTCSI. EcJrn Kauepa 6y,n;eT c neprpopHp0BaHHbIMH 

CTeHKaMH, 8HaJIOrHqHo nJiaCTHHau, 0 K0T0pbIX R r0B0PHJI,H 6y,n;eT 

onpe,n;eHHaSI CHCTeua no~c,BeTKH, T0M0XH0 6y,n;eT nocTp0HT!, KaMepy 

C 60JII,mo!1 BbIC0T0it qyBCTBHT8JII,H0ro CJI0.fI B BepTHKaJII,H0U HanpaBJie

HHH. TaKa.fI KaMepa ,ll;0Jil!CHa npe,ncTaBJISIT:b HHTepec ,Il;JISI K0CMHK0B. 
' . . ' . . .,,, .. 

Ubl cefiqac n1,1taeMcsr c,n;eJiat1> ny KaMepy. 
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Pt-re. I. CxeMaT11qec1rntt qepTe:m: .n;mJX[lys110HHOii KaMepb!. 

I - TiaTyHHOe ,ll;HO Ka:uepH 

2 - nOKOBOe UliRllH,ll;pHqecKoe CTeKno ~Ha.MeTpOM 350 MM 

3 - TIOTOK ,n;nR pa6oqeii Xll,ll;KOCTH 

4 - 3neKTpHqeCKHH HarpeBaTenb _ 

5 - OTBepCTlle B nepxHeM CTeKne, 3aKpHTOe ~Onbron 
.n;nR BBO,n;a .fJ -nyqKa B Ka.Mepy 

6 - I{oHTel1Hep c npenapaTOM S,. 30 

' 7 -8 - 06TropaTOP .n;nR llMilY3IhCHOii sacne.TKH o6'!:>e1m 
KaMep1,1 uyq1wM .ft - nyqe n 

9 - HMIIY RbCHaR naMna IITIK-400 



.. 
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Puc. 2. <lioTorpacpmi qyBCTBMTeJII>Horo CJIOR B Kmrepe 

IlOC Jie I10)1CBeTKH J3 - nyqKQH. 3a1teTHa HeO~HO

po~HOCTI> qyBCTBll!TeJII>HOro CJIOR. BhlCOTa ero 5,5 CH, 

PMc. 3. Pacnpe~eJieHMe qyBCTBMTeJI:cHoro CJIOR B pattoHe 

TeKCTOJIMTOBO:tt IlJiaCTMHhl. B HMY.CHett qacTM CJIOR ueqyBcT

BWteJII>H:E,Iti 3a30p yMeH:cmaeTCR • Pa3Mep IIJiaCTMHI:1 

(8x70x70) MM~ · 
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PHC. 4. f{OHBeKTHBHiiill Il0T0K, HapymaRJII!Uit pa do Ty 

)tMcpq!Y3I10HHOil KaMepiiI B patroHe aJIRJMMHHeBoJ:i 

nJfaCTHHH. Pasuep rIJiaCTHHH I0x70x70 MM~ 
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P11c. 5 a. 

I. CBliHJ.lOBaR IlJiaCTHHa (8x70x70)w} . 
2. liexoJI 113 R:paCHOM 1re.n11.,, TOJI~HH'a 0,3 MM.· 

Pa3Mep qexna (I4x40xr7)MM . 
3. TerrJIOl130JIRqHOHHaR I1pOR:Jia,nR:a. 

ooooooooc 
000000000: 
000000000 
000000000 
000000000 
000000000: 
00000000Oi 

-
PHC •. 56. 

I. CBHHI{OBaR mracTHHa (IOx70x70) Mtf c rop113oIITaJII>H1IM 
pa3pe00M. 

2. CTeR:JIRHHI:Je 06R:Jia,ItKl1 (2x70x70)m,r~ 
3. BR:Jia,num lil3 T8ItCTOJIMTa, TOJil!lMHa 2 MM. 

PMc. 5B. 
I. CBMH!lOBaR I1JiaCTHHa (8x70x70)1v!1{~ 

2. 06KJia,nKa 113 T8R:CTOJIHTa,TOJil!lHHa 2,5 MM c 
OTBepcTHRMM i 5 MM. 

J. TeI1JIOH30JIR!lHOHHaR I1pOKJia){R:a, TOJil!lMHa r,o MM. 
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10 10 30 ~ 10 10 10 eo '° ,oo 

Pacnpe,neJieHL'!e TeMncpa;rypu n · panoHe ne,nsmotl 
TIJiaCTHHl,I (I5x70x70)m.r'. TIJiaCTHHa ycTaHOBJieHa 
B ~eHTpe 1muepLI. 

e - paccTomrne OT nJiaCTHHLI B ropM30HTaJI1,HOti 
TIJIOCKOCTU. 

T TeunepaTypa B ° C. 

I. Ila paccTOflHHH 4 Ml'\ OT ,nHa ICauepH 
2. Ha paccTO.fIHHM I9·Jo\jl\ OT' ,nHa. KaltepLI 
3. Ha paccTO.fIHHM 46MOT ){Ha KaH~pb!. 

(i 

• 

.. 
' 
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Puc .6d. Pacrrpe,nenemie Te1mepaTYPbl .B pal1oHe rrnacTHHbI 
C ropH3OHTaJI:&HbIM pa3pe3ou. ITJiaCTHHa. ycraHOBJieHa 
B iteIITpe. rtauepH, 

e - paccrosrnne · or rrnacrHHbI. B ropn.sonTam,Ho!f 
ITJIOCKOCTU • 

T - Te1.meparypa B ° C. 
. I. Ha paccronHHH 4 11n or ,nHa (rrnacrnm,1 B Kauepe ue~ 

2. Ha paccronmm · 4 MM OT .nrm c rrnacTunon 
3. Ha paccTORHHH 24 MM OT ,J.tHa 
4. Ha paccTomrnn 33 UM OT ,nua 
5. Ha paccTomnrn 59 MM OT ,J.tHa 



- 75 

- • < ~ ·~ :. 

,''·•··1: •·,.·c 

PHc.7. PacnpeAeneHHe qyBcTBHTenhHoro cnon B pattoHe 
nnacTHH~, H306pax~HHOli Ha PMC.5B. 

... ....... 
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EOJI1TIIAH Jl1I<'M?Y3UOHHMI ItAMEPA 

A.M.r~m,nep, D • .n. 3epmrn, B.M.Mopo3, E.TI. YcTeHK0 

(Oc5'I>e,n:HH8HHbltl HHCTHTYT SI,n:epHI:,IX HCCJie,n:0Bam1t1) 

ITO npe.I(JIOJlt8HHI) B.II.BeKCJiepa, rwt.A.MapKOBa H B.H.tJy-BHJIO B 

Jia60paTOpHH BUCpKHX 3HeprHU 06'I>8.I(HH8HHOro HHCTHTyra.a.n:epHHX HCCJie

.I(0BaHHff cos.n:aua 6oJILmaa .I(H(flq}ysHoauaa Ka.Mapa, xoropaa npe,I(uasuatteua 

,I(JIR HCCJie~oBaHHR nponeccoB pacna.n:a H8CTa6HJIDHT:lX ttaCTHU. 

Pac5oqaSI o6Jiacn ,ItH(!)4)Y3HOHHOtl K8.M8pbI npe,n:cTaBJISI8T co6ott 

npmrnyroJIDHRtl napaJIJienemme.it pa.sMepa.1.rn 2000xI200x70JlM3• ImMepa 

paccqHTaHa Ha pa6oTy npn aTMOcqjepHOM ,n:aBJI8HHH H sanoJIH8HHH a30T0M, 

B03,ItYX0M. 

. Ha ,T(H0 Imueph! HaJIHT Il0,ItKpameHHb!tl B qepHhlft ~Bel' MeTHJI0Bblit 

CrIHPT, B K0T0pblft norpyxeH HCnapHT8Jlh saJIHT0r0 l'Hna ~peOHOB0ro ,,. 
XOJIO.I(HJILHOrO. arperaTa AK➔lC-I. HcnapHt8JIL COCTOHT H3 5I-n rpy6KH, 

KOTOpHe o6'I>8,I(HH8HH .I(Bywl KOJIJI8KTOpamt. KOHCTPYKUHR ero 003BOJIH8? 

npOH3BO,I(HTL OXJia~eHHe xauepu paCTBOpOM yrJieKHCJIOTH B CrIHpTe H 

asOTOM. 

Iv!eTHJI0Bb!it CrIHPT ·HcnapaeTCSI T0JihK0 H3 . JJteJio<5a, pacnoJI0:P.t8HH0ro 

no nepHMerpy Kauephl. 

Ka.Mepa 0CBeiqaeTCH ,n:BY].!SI BCTpettHblMH napaJIJI8JihHh!MH ny'l!KB.MH 

CBeTa, o6pa30BaHHHMH 6-IO 0CB8THT8JI.fIHH C Kl3a,mnapa6omrnecrun.w 
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OTpalKUKJIItJUm TIOBepXHOCTm.m. J3 Kal!eCTBe HCTOl!!U!KOB CBeTa HCJlOJib3Yt)TC.H 

rmrrJJibCIIL!e JiaMTIJ-J TITIC-4000. Pa60l!Ht1 061,eu q>OTO:rpa(pHpyeTCR )\BYM.f! 

nepe,1\eJtaum1M11 a:lpoqJ0ToannapaTa1m: Ha nneHKY umpmrni1 -I90 mi. 

YllpaBJieH11e pemnrnM H npor~eccaMH Ka?.repbl aBTOMaTH3HpOBaHO H 

ocyIIteCTBJIHBTCR n TIYJibTa. 

I{auepa 1,fQ)fCeT 6LITb TIOHBJilBHa B TIO JIB MarHHTa. 

1' H C K y C C H H 

D.A.ElepdaKoB. 
... 

Ecn JIH y Bae qioTorpaibm-1? 

B.II.Hopos. 

B npouecce uaJia)(KH Kaueplil ·1.m noJiyirnim p.H;n; q10Torpaqmii 

CJIB)(OB KOCMnl!eCKnX llaCTIU~.]mrna HBKOTOpbIX CJIB,IlOB .n;oxo.n;n;m .n;o 

I,2 - I,3 M. 

n.A.[!ep6aKOB. 

J{aKOBa TOJI!llUHa Bepxuero CTBKJia H KaK Bbl OI.tBHHBaeTe 

HeTOl!HOCTH B H3MepemtRX . H3-3a ero nporvr_!ja? 

B.H.Mopo3. 

TiporM6 CTBKJia Mlil He H3M8pSIJrn, HO Ha rJia3'0H M8HbllI8. 5 - 6 MM. 

Tonnt:trna Bepxuero CTBKJia 8 MM. 

l.J:TO KacaeTci:( TOl!HOCTH H3M8p8HHR, R Mory JIHllib 3aMeTHTb, 'llTO 

BCJIH npor11:6 CTBKJia He MBHRBTCR B npouecce pa6on1, TO B I-13Mepemrnx 

OH uo:m:eT ()l,!TI, TO'llHO 

• 
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B. IL Jinmr,D;eBCKH.i:. 

TiepDJ:,Jj:j Bonpoc y MeJrn l!O I\OHCTPYK!~mr Ka!,!epH: KaK 6HJIO 

BHDOJIHBHO YTIJI~THeHMe B HH¼HBR 4aCTH KauepH? 

Brop611 Bonpoc: Kairnu o6pa3oH no.n.nepmrnaJiac:i, re1.meparypa 

BepxHero CTeKJia Ha IlOCTOHHHOH ypOBHe? B ()OJII,I!JOM Iml!epe' rrocrpo

eHHOt1 B HoCKOBCIWU l!Hi.-CeHepHO-(l)M3H4eCKOM HHCT11TYTe, K COJICaJiemuo, 

rrpHl!IJIOCI, )J;JISI nol1 r.teJIH ,neJiaTI, )I;BOi1IIoe BepxHee CTBKJIO. 

HaKOHBit' TpeTMti Bonpoc; KaKOBa BblCOTa tIYBCTBHTBJihHOro 

CJIO.fI M ImKOBO Te1.mepaTypHoe pacnpe.n;eJieUMe 13 KB.Mepe? 

B.H.Uopo3. 

iJOKOBOe CTeKJIO BCTaBJI.l!~TCR B E:8JI060K, ycraHOBJiemml1 

Ha ,Il.H8 KaJ!epH C nOJ,fOU~I,IO BHHTOB, CMa3aHHHX BaKyyr.moi1 3aMa3KOti. 

Taira..fl CMCTeua 06ecne1:J1maei: Ha,ne1.rny10 fIJIOTHOCTh B Te'tleHHe 50-IOO 

oxna:.r.n;eHHl1. 

.~JI.fr no.n;,nepita1imr reunepaTypu Bepx11ero creKJia HaM TaKJr:e 

npHlllJIOCI, nocraBMTI, ){Ba CTeKJia, MeJJC,JJ;Y KOTOpm.rn: 6Irna HaT.fIHyTa 

:rneKrpoHarpeBaTeJI:&Ha.fI cmrpaJI1,. Tio.norpen Bex1iero creKJia perymr

poBancn c nouorri1,10 cooTBeTcTBYIOlltero nprrc5opa. 

Bb1cora pa601:Jett o6Jiacrn no 01~e1me ll{yrra1omnH JIY40H TaKiKe, 

ItaK 3TO .n;eJiaeTC.fI i:i HHi.1:eHepHO-qJH3li'4eCKOH MHCTMTyTe, COCTaBJIReT 

70 MM. ITpaB,na, B HBKOTOpblX peJK.m,iax Mhl IIOJiyqaJIM CJIOi1 3HatIMTeJII,HO 

60JII,111e. KatieCTBO CJie,n;oB 11JlI1 aTOM 6HJIO 11JIOXOe. 

J{om11:JecrneHHmm U3Mepeirnm.m re1.meparypHoro pacnpe.l{eJiemrn 

B Km.repe u11 He pacnoJiaraeu. 
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Bonpoe. Her Jil1 y Bae omrra padOTbI C nJiaeTl1HaMH BHYTPH Ka.MepH? 

B .TI .Mopo3 • .--" 

C nJiaeTHHaMl1 BHYTPH KaMepH ME,I HatlaJIH padoran. O,ItHaKO, 

n11 3Kenep:m.mHTI:t Haxo.n;nc.R eirte B Hat1aJI1,H_on cra.n;mi. EaJia ncnpodoBaHa 

nhaCTHHa 113 eTeKJia, T.e. H3 Toro xe MaTepnaJia, \ITO 11 CT8HKa 

KaMepbI. CHatlaJia nJiaCTl1Ha drna ycTaHOBJieHa TaKl1M odpa30?A:, \ITO. 

ee HHXHl1il odpe3 dHJI IIpl1IlO)tH.fIT Ha.n; Il0BepxH0CTDID CilHpTa 

Ha 2-3 MM. B 3TOM CJiyt1ae 0K0JI0 IIJiaCTHH~E,I pacnoJI0XeHH0il nonepeK 

Been Kaue1m, Hadmo,ItaJiaCD BeeDMa dcfJIDllia.fI odJiaen Het1yBCTBHT8JIDH0CTH-

-np116JIH3l1T8JIDH0 50 MM. !{pm.re Toro, BdJIH3H 3T0l1 0dJiaCTH dumr 

3aMeTHhI K0HBeKTHBHhle Torm, HapymaBl!IHe padoTy Ka.MepbI. IIocJie Toro, 

KaK dHJIH odecnet1eH T8IlJIOB01l K0HTaKT M8X.ItY IIJiaCTH~on H_ )tHOM KaMepH, 

odJiaen Het1yBCTBHT8JIDH0CTH BdJIH3H nJiaCTHHhI yMeHDlllliJiaCD )tO 20 MM. 

B .14aJIDHel1meu Mhl Hci.MepeHbI H3M8H.fITD re1meparypHoe pacnpe.n;eJieHne 

no BbIC0!re - IlJiaCTHHH. 

\ 
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B lH.!TIYJI1CIIOI.! l,IAI'HHTHOI:! TIOJrn ,. 

H.C.Kbso.naeB~ M.M.KynroKHH, P.U.CynHeB, A.ll.~HJIHnnoe, 
r,.A.[!epc5aKOB 

(0c5'oB,IJ;HHBHHblti. HHCTHTYT fl)LBpHl,IX HCCJIB,IJ;OBaIIH!1) 

B HaCTOHIJJee BPBMH .nmJxpy3HOHHbJe. Km.mp!,! CTaJIH ll!t1pOKO npil!MBHHTI,CH 

npH npoBe.n;emm 11CCJIB;1f,OBaHHl1 Ha YCKOPHTemrx. OHM OKa3aJIJ!ICI, l\OCTa-

TOtIIIO 3lpqJBKTMBHiiU.rn npMc5opaMJII ,IJ;JIH M3YllBHl1R t1po11eccoB B3a!1MO,~ei1cTB!rn 

HYKJIOHOB H MB30HOB C OT,IJ;BJII,HbIMH HYKJIOHm.rn M JierKHMM H.IGJaMI1. 

J3 ,naHIIOil pac5oTe ·onMCb!BaeTCR ycTaHOB'Ka C ,nMcpr!Jy3MOHH0!1 KaMepo!l 

B MarHMTHOM 'noJie, MC!lOJII,3YJO!llasicH ,IJ;JIH M3YllBHMH B3aMMO,n;etiCTBI1H 

npoToHoB 11 Me.souoB c H,n;pmtH nerKHX sneMeHTOB. B onnchrnae1v1oti 

KOHCTPYKQMM KaMepu, B OTJ!Hl!MB OT .J(pyrMX Km.1ep, sa,n;aHMe He,oc5xO.J(M-
' 

Moro TeMnepaTypuoro pacripe,nenemrn B llYBCTBMTen1,110M cnoe npoH3BO

,nMTCR C ITOMOlllblO BHyTpe1rnero IlJIBKCMr JiaCOBoro IjMJIMH,n;pa • 3TO 003-

BOJIHST cymecTBBHHO CHM3HTb BSJIMl!MHY ropM30HTaJibHbIX rpa,J:(Ji!BHTOB, 

HBJIHIOlllHXCH rnaBHblMH HCTOl!HMKa:MH HeJ:teJiaTeJibllbIX KOHBBKQM!l B KaMepe. 

YMBHI,IIIBH!IIB IWHBBKTHBHhlX li!CKaJ!Cemtti cne.n~B npI1BO)Lll!T K IlOBbllliBHMIO 

TOl!HOCT!ll B !1!3MepeHMHX m.myJII,COB qaqTm~. Bnaro.n;apH Cll!JI!,HOMY 

BHpaBmrnarOJ.!tBMY ,netiCTBHIO ITJIBKCI'!rJiaCOBoro Qll!JI.11H.n;pa OKa3aJIOCb 

B03MO~Hb!M YMBHI,l!IHT~ paccTomrne HeY.C.n;y c50KOBOt1 rpaHMQett llYBCTBlll-

TeJibHOro CJIOH H BHBll!HHMH CTBHKaJ.U! Kauephl H TeM caw,rM YJIYllllIMTI, 

Koscwm11neHT ncnoJib30Baunsr pae5ollero oc5MMa MarunTa. B oKnax ,n;JIH 

ocBemeunH pac5oqero o6'oeMa Km.repu 6mm npnMeHeHhI 11nnnH,n;pMlleCKMe 

_j 
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CTeKJia. TaKaSI KOHCTPYKUHSI OKOH Il03BOJifleT H3BJieKaTb KaMepy 

113 MarHHTa 6e3 ero pa360pKH H .n:aeT B03MOXHOCTb HCTIOJib30BaTb 

MarHl1T-COJieHOH.It C HedoJI~illHM 3a3opoM MeJR:,n:y KaTymKaMH, ttTp 

cymecTBeHHo o6nerttae:r 3a,n:atty nonyttemrn 6onbm11x nanpRxeHHOCTet:t 

MarHHTHOro TIOJI.!I np11 coxpaHeHHH xopo!llet:t ero paBHOMepHOCT~ H 

3KOHOMHqeocTH MarHHTa no TIHTaHHIO. 

YcTaHOBKa COCTOHT H3 MarH11Ta-coJieHoH.n:a MC-4, CHCTeMhl 

OTKaqKH H HanOJIHeHHSI KaMephl, TIYJibTa ynpaBJieHHR; B KOTOPOM 

pa3Mema10TC.fl 6JIOKH ynpaBJieHH.fl YCKOpHTeJieM, KaMepon H MarHHTOM. 

0611111n BH,ll; ycraHOBKH BMeCTe c oqmuarommA TIOTOK qacTHI.{ 1,mrmlTOM 

CTI-57 noKa3aH Ha p11c. I. 

MMnVJibCHHi! Marm1:r MC-4 

)lJISI C03)l;aHHSI MarHHTHoro IlOJISI B ttyBCTBHTeJibHOM 06'oeMe 

KaMep~ 6h!JI npHMeHeH MarHHT-COJieHoH,n: MC-4 (pHC. 2). Ma~HHT 

MOXeT pa6oraTb KaK B HenpephlBHOM, T~K 11 B HMilYJibCHOM peXHMe •. 

MarHHTHOe none C03,n:aeTCR .D;BYMSI KaTymKaM11, l1Me10m11Ml1 

ceKUHOHHPOBaHHhle o6MOTKH 113_ M8).tHblX Tpy6oK. BHyTpeHHHtl .n:imMeTp 

o6oMMu KaTymeK 462 w. 3a3op Mex.n:y KarymKaMH B .MarH11:re Mozer 

113M8HSITbCSI B npe.n:enax OT 50 MM .n:o IOO MM nyTeM 3aMeHhl BKJia,n:u

men no.n: Bepxeett TIJIHTOM SipMa. Oxnax.n:en11e 06MOTOK npOl13BO.ItHTCSI 

).tHCTHJIJIHPOBaHHOt:t Bo.n:on rio.n: ,n:aBJieHHeM 5 aTM. 

MarHHTOnpOBO).t HadpaH 113 illHXTOBaHeoro xene3a. B BepxHet:t 

nJIHTe MarHHTOnpoBo,n:a HMeeTCSI OTBepCTHe no pa3Mepy BHyTpeHHero . 
,n:HaMeTpa o6oMMhl KaTyWK11. B Hl1JltHIDD KaTymKy BCTaBJieH xeJie3HhlR 

BKJia,n:am, Ha KOTopan on11paeTCSI KOXJX KaMepu. B 3TOM BKJia,n:Hme 

lUJieercSI OTBepcrHe ,IJ;HaMeTpOM IOO MM ).tJIR · BhlXO,Ita rpy6 MarHCT paJIH 

oxnax,n:eHHSI KaMephl. 

" 
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IInramrn MarHHTa ocymecTBJIRercR OT reaeparopa rn-300-1000, 

IlHKOBOe 3HatleHHe TOKa qepe3 MarHHT B HMnyJI:&CHOM peJICHMe npn qac

TOT8 CJI8,ItOBaH~R HMnyJI:&COB I5 CeK H ,ItJIHHe nJiaTo I,5-2 ceK co-
, \ , 

CTaBJIR8T 850 aMnep. Ha pHc. 3 npe,ItCTaBJieHa qiopMa HMnyJI:&Ca I0Ka 

qepe3 Maran, 3am1caHaaa· caMonmuymHM noTeHitHOMeTpoM 3ITII-09, B 

CHCTeMe IlHTaHHR npe,ItyCMOTpeaa crac5HJiH3anmr 'i'oKa. Marm1Ta KaK B 

HenpepHBHOM, TaK H B HMnyJI:&CHOM peJKHMe c TO\JHOCT!,IQ o, 5%. CxeMa 

CTac5HJIH3aUHH IlO3BOJIR8T nonyqHT:& .IJ;OCTaToqao c5HCTpoe HapacTaHHe 

TOKa nyreM .popcHpoaaHirn: BO3c5yX,IJ;8HHSl H B TO xe npeMSI nonytJHIL 

n.nocKyro BepmHHY HMilYJI:&Ca ~83 peJiaK~auHn. HanpRJK8HHOCT:& IlOJIH B 

HMnyJI:&CHOM peXHMe npH TOK8' 850 aMnep COCTaBJIReT 16.000 3, ( B 

neHTpe M8,ItHaHHOll IlJIOCKOCTH Mar~HTa) • B Henpeph!BHOM pexm.ie pa

c5oqee 3aaqeaHe ToKa cocTannaeT 530a, qTo oc5ecnequnaeT aanpn

xeHHOCT:& IlOJIR II.200 3. 
, , 

Ha pHC .3 npHBe,D;~Hll KpHBHe' xapa.KTep1rnyXJ11tHe pacnpe,!{eJieHHe HanpR• 

JIC8HHOCTH MarHHTHOrO IJOJI.11 no pa){Hycy o:r 1.t8Htp_a M8,!{H6HHO'1 IlJI~CKOC 

Ha 3TOU xe pHCYHKe noKa3aHa KpHBaR HaMarHHqHBaHHR, B pa6oqeA 

oc5JiaCTH uarHHTa (,IJ;HaMeTp oc5naCTH 30ilirn, rnyc5HHa 50MM) MaKCHMan 

Hoe OTKJIOHeHHe IlOJIR Ha Kpaax tlYBCTBHTeJI:&Horo CJIOH OT CJ)e)tHero 

3HaqeHHR He npenHwaeT = 4%. 

B MarHHTe MC-4 npe,IJ;yCMOTpeao ,ItOilOJIHHT8JI:&Hoe BO,D;RHOe oxn 

,IteHHe 11teK KaTymeK, O6pa11teHHhlX K 3a3opy, a TaKXe BHYTP8HHHX 

oc5ottM KarymeK • .I{JIHTeJI:&HHe HCilb!TaHHH MarHHTa noKa3aJIH, tJTO m

nepaTypa C8KUHll oc5MOTOK Ka.K B HMnyJI:&CHOM, TaK H B irnnpepb!BHOM 

pexHMe He npen1,1maer 40°c. 
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MarmrT 9Ha6:m:eH npHcnoco6neHHSIMH,no3BoJ1JUllllHMH JierKo 

nepe;u;BHraTb ero no peJlbCaM, a TaKxe npoH3BO,D;HTb ycTaHOBKY no 

DhtCOTe ,Il;JISI COBM0IlleHHSI cepe,D;HHht qyBCTBHT0JlbHOro CJIOSI KaMepbl C 

IlJIOCKOCTbID BXO,D;a nyqKa. K MarHHTY npHBapeHo KOHCOJlbHOe OCHO-

/ BaHHe, Ha KOTOpOM pa3M0IllaeTCSI CHCTeMa OXJlaJ?AeHHSI H pacnpe,D;eJIH

TeJlhHhttt mKa~ ycTaHOBKH. IlpH TaKOM pa3MenteHHH annapaTypbl BO3-
. . ,• 

MOEHO nepe,D;BHXeHHe BCett ycTaHOBKH 6e3 pa36opKH CHCTeMH oxnax,D;e

HHR KaMepht H OTCOe,D;HHeHHSI Ka6eJlbHhtX ~O,Il;BO,Il;OK. 

){nR 1rnnneqenHSI KaMepu H3 MarnHTa npH ee pa36opKe na Mar-. 

HHTe HMeeTCSI He6OJ11:,moe IlO,Il;'IieMHOe ycTpotiCTBO. 
. . 

. 
KaMepa HMeeT BHYTPeHmtl! pa6oqHl! od'I>eM ;u;HaMeTpOM 300MM 

H Mo:m:eT aanoJIH.!IUCSI Jier1tHMH ra3aMH ( ,¾ , Z>,. .., fie ) ;u;o · ,D;anne

HHSI B 25 aTMOC~ep (B OXJiallC,Il;eHHOM COCTC-0:IHHH). CxeMaTHqec1tHl! 

qeptex Ka.Mep1:i npHne;u;eH Ha pHc·. 4. 

Kopnyc KaMepu I H3roToBneH H3 donBaHKH aepxaBeromett 

CTaJIH SHIT, qTo IlO3BOJIHJIO COKpaTHTL ,Il;JIHHY CBapoqaux WBOB B 

qacTSIX KaMepbl c . donLmHMH TeMnE!paTypaMH r'pa;u;HeHTaM'H. K HHXHett 

qacTH KOpnyca npHnasrn 3MEl8BHK 2, no ltoTopor:ty UHPKYJIHpyer ox

nallt,lteHHhttt anei'ciH. B Kopnyce K&1:epu pa3MentaeTc.R··TaKxe ·pe3epByap 

4, B KO?OPOM codHpaeTC.!J KOH,Il;8HCHPYllll.lHllCSI B od'beMe' ItaMepu M8TH

J1OBhtll cnzpT,HCilOJlh3YIDiltHitCSI B KaqecTB8 padoqeti XH,Il;KOCTH. Pacno

nararontHttC.R Ha ;u;He KaMepht M8,Il;Hhtl! ,Il;HCK 5 cnyXHT ,Il;JISI BhtpaBHHBaHH8 

TeMnepaTypot no ;u;Hy. Ero noBepxnocn 3aqepaeaa 3JieKTponHTHqec

KHM cnoco6oM. B OKHax ,Il;JISI OCBeuteH~~p~;~ep~M 300 x 50 MM2 

.. 
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npHMeHSIJIHCI> UHJIHH)tpHtrec:irne nJieKCHr JiaCOBl,18 CTeKJia 6 TOJilllHHOli! 

25ml. YnJIOTHeHHe CTeKOJI OCYlll8CTBJISieTC.fl Ha KpyrJiliX pes~rnoBl,IX 

rtpoxna.n;KaX IlO)t .n;eli!CTBHeM BHyTpeHHero .n;aBJieHHH C npe.n;BapHTeJII>

Hb!M no.n;:ataTHeM CT8KOJI Bk'IHTaMH. HecMOTp.ll Ha pa3M.llrtlaJOlllee B03.n;eli!

CTBHe, KOTOpoe OKa3l,!BaJOT Ha nJieKCHrJiaC napl,! MeTHJIOBOro cnHpTa, 

CTeKJia ycnemHO 3KCnJiyaTHPOBaJIHC1> des 3aMeHU B TetreHHe HeCKOJib

KHX MeCHUeB. 

Ha_ Me.n;HOM ,ll;HCKe ycTaHaB1Iv1BaeTCH nJieKCHrJiaCOBhlil l(HJIHH.n;p 

7 BHYTP0HHHM .n;naMeTpOM 300 MM, BhlCOTOlil IOOM H c TOJllllHHOlil CTeHOK 

8-IO MM, CJiyxamnli! .D;JIJI·cos.n;aHHH B 'llYBCTBHTeJII>HOM cnoe Heodxo.n;H

MOro TeMnepaTypHoro rpa.n;HeHra. JJ;Ia odecnetremm xopomero Temro

noro KOHTaKTa UHJIHH,ltpa C )tHCKOMB. npouecce OXJia:m:.n;eHHH OH npmitH

Ma8TCH cnepxy c IlOMOillI>IO KOJILUa 8, ,caad:m:eHHoro npyx:irnaMH. Oro 

KOJILUO CJIYXHT_ TaKJJte ,ltJIJI BHpaBHHBaHl1!! TeMnepaTypaoro pacnpe.n;e- . 

JieHHH B BepxHeli! tlaCTH Kopnyca KaMepu H )tJISI KpenJieHHH Ha H8M 

H30JIHTOPOB ceTKH 9, . HBJIJIIOI1l8itCH 3JI8KTpO)tOM O'llHil!aIOill8rO 3JieKTpHtrec

Koro nona. 

HcTO'llHHKOM.napa B KaMepe CJIYXHJI M8THJIOBUli! CilHPT,3aJIHBaBWHllCR 

B MaCCHBHOe Me.n;Hoe KOJILUO IO, Ha BHYTP8HHeli! qacTH KOToporo 

HM8JICJ'I XeJiod,.8MKOCTLIO .700 m,3 n OTKp!ilTOlil noaepxHOCTLIO 320. CM~ 

Ilo BHemHeMy nepHM8TPY KOJILl(a pa3M81llaJICH 3JI8KTPH'lleCKHil HarpeBa

TeJIL, Il03BOJIHDll!Hli IlO.D;,Itep,mnan onpe.n;eJieHHYIO TeMnepaTypy HCTOtJ

HHKa napa •... B HeF.OTopux CJiytraJIX )!;JI.II YB8JIH'll8HHH IlOTOKa napa B 
. . ' . ' 

:m:eJiod co CilHPTOA{ CTaBHJICH l(HJIHH,Itp H3 (pHJILTpOBaJILHOro xapTOHa IB, 

f 
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Bepxmrn qacn KaMepu ,n;m1 y.n;oc5CTBa cc5opKH c51rna Bb!ITOJIHeHa' 

113 .n;ByX qacTen - 12 H IJ. ~a c5OKOBon CTeHKe .n;eTaJIH 12 KpeITHJIHCI, 

BOCeMI, :rneKTp11qeCKHX BBO.n;OB 19, a TaKllte OT,n;eJII,HQ pacnoJiaraBl!IHticsr 

BBO.n; Hanp.1txemrn otr11:maIOmero :JJieKTp1rqecKoro noJI.!I 14. Ha K:pmne 

.n;eTaJIH IJ m.H3JIQCI, TPH o:rrna ).'(Ha?.IeTPOM 25MM, 3aKPbITli!X CTeirnmrn 

II -TOJIIIIHHOti 25 MM. YITJIOTHeHHe CTeKOJI ocymecTBJI.!IJIOCI, ITO.I( ,n;etlCTBli

eM BHyTpeHHero ,n;aBJiemrn B KaMepe. .!(Ba o:rrna CJIYE:HJIH ,ll;JIH qJOTO

rpaqmpoBamrn, a Tpeue - ,ll;JIH B:t-rnyaJII>Horo Hae!JIIO.n;emrn. 

JLJIH rro.1(,n;epxairnsr cooTBeTCTBYKllllero TeMnepaTypHoro pacnpe.n;e.:. 

Jiemrn no JC!'.&eMy KaMepu no q>JiaHrtax HMeJIHCI> :JJieKTpw-recKHe narpe

BaTeJIH 17. YnJIOTHeHHe B MeCTax coe.n;HHeHHti npH cc5opKe KaMepb! 

ocy111ecTBJIRJioc1, npoKJiaJ(KaMH 113 naKyyMnon pesl'IHEI. Kopnyc KaMepH 

mieJI TeITJIOBYD H3OJIS!QHKl 113 Mlmoph! 20 • 

.I(Jisr yuen:r,meHMH ~pHTOKa TenJia Kopnyc KaMepbI c5HJI rro.n;Bemen 

TaK, qTo BCH HarpysKa BOCilpHHHMaJiac1, CTeHKaMH Koxyxa 15, on11-

paBmerocsr Ha HHlltHHn nonDc MarHHTa. B Koxyxe HMeJIHc1, )(Ba o~Ha, 

3aKpb!Tli!e TOHKHMH nJieKCHI'JiaCOB!D.m CTeKJiaMH 21. ITpocTpaHCTBO Mex.n;y 

HHMH H CTeKJim,rn Koprryca ltaMep1,1 Cl.b!JIO repMeTH3HpOBaHO H oc5esnoxe

Ho, 'CJTO llO3BOJIHJIO H3c5exaTI, 3anoTeBaHHR CTeKOJI B nponecce :3KCITJIY~ 

aTaQHlf ycTaHOBirn • 

.I(JIH OXJiallt.n;eHHH .n;Ha KaMepliI npIIMeHSIJiac1, UHPKYJIHQHOHHaH CHCTe

Ma, COCTOHlllaH H3 TenJIOOc5MeHHHKa H nacoca C .n;onoJIHHTeJil,HblM pe-

3epByapoM .n;nsr xna.n;ouocHTeirn. Ha pHc. 5 rrpe.n;cTanneua cxeMa oxna:iit

.n;enmr, OTKatJKH H Hanonuem,rn KauepH. 

.. 
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Tennoo6MeHHHK npe,1tcTaBJIReT codon pe3epByap H3 nep:m:aBeromen 

CTaJIH od'beMOM OKOJIO ~50 irnrpoB, BHYTPH.KOToporo pa3MemaeTCJI 3Me

eBHK H3 .ItBYX rrapanneJILHii!X ceKUHll )tJIHHOll 6M. Ka:m:,1taa. Pe3epBy~p 

6Ii!~ TenJIOH3OJIHPOBaH MHrropott, 3anoJIHJIBmen 'npocTpaHCTBO Me:m:,Ity KO

:m:yxoM, H3 TOHKOll JIHCTOBOii CTamr, H CTeHKaMH pe3epByapa. B I{0HTpam,

HOt1 qacTH TennoodMeHHHKa pa3Memae'!'CJI KpiiIJILtiaTa.iI Memamm npHBO.ItHB

maaca B ,ItellCTBHe 3JieKTPOMOTOpOM H CJIYXHBmaa ,ItJIJI HHTeHCH¢HKaUHH 

TennoodMeHa. Memamm H 3Meemuc dunH rrp1mp1ITH pemeTKo}t, na K0Topy10 

B npouecce padOTbl 3arpy:m:anca cyxon Jie,It. TennoodMeHHHK 3anonnanca 

3THJIOBii!M cnnproM. Od'beM TenJIOOc5MeHHHKa IlO3BOJIJIJI npoH3BO,ll;HTb 3ar

PY3KY I50 Kr. Jlb,Ita, qTo odecneqHBaJio Herrpepii!BHYIO padoTy KaMepH 

B TetJeHHe donee I2 qacoB. 

B KaqecrBe XJia,ItOHOCHTeJIJI npm!eHJIJICJI aneTOH. UHpKyJIJIUHSI 

aneTOHa no TpydorrpoBO,ItaM CHCT8MH OXJia'1t'AeHHJI ocymeCTBJIJIJiaCL C 

noMomLro mecTepeaqaroro nacoca, pa3MemaBmeroca B uedoJILmOM pesep

Byape, 3anoJIHeHHOM aneTOHOM. 3TO IlO3BOJIHJIO H3c5e:m:aTL CJIO:m:HOCTH B 

ynJIOTH8HHJIX H CMa3Ke CHCT8MH, pa6ora10men npH HH3KOt1 TeMnepaType. 

Hacoc BpamaJIC.l! :3JI8KTPO.ItBHraTeJieM MO!qHOCUIO 0,5 KBT., coe.n;HHJIBWHM

CJI C HHM KJIHHOpeMeHHOtt nepe.n;aqett. Ilepena.n; .n;aBJI8HHJI Ha 3MeeBHKe 

KaMepa npH TeMneparype - 72°c COCTaBJIJIJI 0,7 - I,0 aTM. 

Ha TOM :m:e pHc. 5 noKasaaa cxeMa ycrpottcrBa .n;na nepeKatJKH 

M8THJIOBOro cnHpTa. CHCTeMa IlO3BOJIJIJia npOH3BO,ItliTL nepeitatIKY cmip

Ta des BCKp!iTHJI Il:aMepa. Cdpoc .n;aBJieHHSI rasa B KaME!pe sa O,ItHH 

UHKJI nepermqKH COCTaB1IRJI OKOJIO o, 2 aTM. 

YpoBeHL cnHpTa B :m:e11ode KOHTPOJIHpoBaJICJI C noMomLJO .ItBYX 

3JI8KTpo.n;oB, norpy:m:eHHI,!X B cnHpT Ha pa3JIHtJHYIO rnyc5HHY H BKJIJOtJeH

Hii!X B nenL nocne.n;oBaTe~LHO c MHKpoaMnepMerpaMH. 
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Hano1rnemrn ra30M rrp';H3BO.ItHJIOCI> c rrpe.n;napHTeJII,Holt 

OTKatmotl oc5MMa .cpopBaKyyMHUM HaCOCOM H .ItBYXKpaTHOll npOMbIBKOlt 

ero HanOJIH.fISl.WM ra30M. OtrHCTK.a ra3a npOH3BO,ItHJiaC:& ,ll;BYM.fI JIO-
. ' ' . 

ByurECaMH J, 4 • .naBJiemrn ra3a B Km,rn.pe KOHTpoirnponaJioc:& c Totr-

HOCTr>ID I% • 

.nnn KOHTPOJI.f! TeMrrepaTypu B pa3JIH'l!HblX toqKaX KauepbI B 

TT!)OliCCCe ee pac5oTT:J nplU.!CH.f!JIHC:& . TepMonapu •. Te1mepaTypbl q>HKCHpo

BEl.JIHCL caimn11myiqMM noTeHI~lfOMeTpOM 3IIII-09 Ha 6 TOtJeK, no,n;KoppeK

Tl1poBammM Ha npe.n;enu HsMepemdt: oT - ao0c .n;o + Jo0c. Totrnocn 

· H3Mepemrn Te!mepary~u co cTaBn~.ria .! o, 5° c. 

TeMnepaTypHoe pacnpe,n:eJie1rne B ImMepe. 

Pacnpe.n;eJieHHe TeMneparyp B.rase,. a TaK:sre no pa3JIHqHliIM 
... , .. ,·'. . ' ; , . : - ·,.- . 

KOHCTpyKTMBHblM .3JI8M8HTaM BHyTpeHHero oc5'beMa K8.Mepbl .irn1rneTC.fI 

o.n;HHM H3 pema101ItHX c~~KTopon,:.onpejeJI.HIDlltMX BUCOTY ~YBCTBMTeJI~Horo 
•• • .'• ·; ,,•',• •• ,.- • • ., • 0- , :. '> • • 

CJIOJI_, .n;onycTHMYJO HOHHYIO 3arpy3KY, OTCYTCTBHe He~enaTeJII,HblX KOH-

, BeKrtl'lll. B .n;a~rnon KOHCTPYKltMl'l pasMepb! CTeKJI.f!HHOI'O ItHJIHH.n;pa M 

·YCJIOBH.fI ero_ TenJIOOc5MeHa c{ ~_eT8.JIJIH't18CKOlt o60JIO'tlKOlt 6b!JIH Bbldpam,r 

TaK, trT06hl · 06ecnet1HT:& n · HHE:Hett · ttaCTM KaMep:u . rpa.,11;11eHT rel.me pa- ·· 

TYP, Heodxo,n;HMuM .D:JIJI co3,n;amrn t1YBCTBHTeJII>Horo cno.H Hyxuolt 
.' . 

BUCOTll. 

MHm1MaJILHt,1lt rpa,n;HeHT, Heo 6xo,n;HMh!lt ,11,nf! HOpMa1I:&HOlt pac50Tll 

ImMepb!, MOlteT c5HT:& natt,n;eH H3 COOTHOl!1eHM.fI,nOJIYtJeHHOro lllaTT·OM H 

EirneHOM, 

\ 
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r.l(e f"'• -:-BSI3KOC:r:& ra3a, ~.- K03cpqlHJ:.tHeHT .D;HcpqlY3HH, 

t: - HaHBllClllaSJ TeMnepaTypa B Od'I>eMe ItaMepll, no - y,11;eJII,HaSI HOH-

uasr Harpy3Ka (qHcJio :e:ouon B c!l), 't, r " P - 1.mc110 aTOMOB 

B MOJieKyJie, aTOMHUR HOMep ee H .n;a~JieHHe ra3a, HanOJIHSID11tero 

KaMepy. 

B peaJILHUX YCJIOBHSIX pa60TH uameR KaMepH c CHHXPOUHKJIOTpOHOM 

6HJIO HaR.l(eHo n:~12 HOHOB/cM2 ceK npH .l(aBJI8HHH Bo.n;opo.n;a B KaMepe 
. .. Jr . 

20 aTM. lfa npHBe.n;eHHOro COOTHomeHHSI .l(JISI dx nonyqaeM 7, 7°C/cM. 

B cnyqae H·anoJIHEiHHH KaMepH renHeM .l(O 20 anr - 8,9°C/cu. 

C IlOMOlltLD TBpMOnap HBllO.D;BHXHO 3aKpenJI8HHUX Ha pa3HHX BUCO

~ax OT .D;Ha KaMepu 6HJIH npone.n;eHU H3MepeHHSI BepTHKa~LHOro TeMnepa

TYPHOro pacnpe,1teJI8HHJI B ;ttB.Mepe, HallOJIH8HH01t BO.D;OpO.D;OM no.n; .ztaBJie

HHeM 20 arMocq,ep. IIonyqeuaue pe3rnuaTH npHne.n;eHu Ha p11c. 6. 

Teuneparypm.tH rpa.l(HeHT Ha nepxuett rpaaune qyJicTBHTeJILHoro cnosr (5-

6 CM OT ,ItHa Kauepu). OKa3aJICSI paBHHM a0c/cM. llCCJie,l(oBaHHSI Te1.mepa

TYPHOro pacnpe.n;eneuHst: n· ropH30HTB.JILHEiX nnocKoCTSIX padoqero od'I>e:Ma 

KaMepu noKa3aJIH, qxo cpe.n;HHB rbpH30HTaJILHUe rpa,ItH8.HTH TeMnepaTyp . . ' 

n pasnHqaux ceqemutx He. ,npenumaDT. 0,3°C/cx. TaK KaK ocHOBHoe 

H3MeHeHHe re:1.mepaxypu npoMcxo.l(HT B Henocpe.n;cxneuuott 6JUI30CTH OT 

~TeHOK (II)_, 1'.0 J3 pa6oqett 06JiaCTH. rpa.n;HeHTH 6Y.ItYT HMen M8HLIIIH8 

saaqeHHSI. 

Ocnemee:e:e H tpOTOrpacflHpoBaHHe CJI8){0B B 1ta1rnpe. 

0CB81lt8HHe. qyBCTBHT8JILHoro 06'I>eMa KaMepH npOH3BO.l(HJIOCL .ItBY

MSI HMnYJILCHHMH JiaMnaMH HIIK-600. POPMHPOBaHHe napaJIJI8JILHllX nyq-

.. ~OB cnexa ocymecTBJIJtJIOCL KOH)t8HCOpaMH H3. UHJIHH,ltpHqecKHX JIHH3. 

J 
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Bh!COKOBOJI:bTHh!n HMOYJI:bC IlO,!l;XHra no,D;aBaJICH Ha· nHJIHH,D;pnqecKHll xpo-

1,rnpoBaHHh!ll OTpaixaTeJI1:,, :mKpemmBmnncsr Henocpe,D;CTBeHHo Ha mmy JI:b

cHott JiaMne. McnyJI1:,CHh!e JiaMnhl pac5oTaJIH B 3a3ope MarHHTa B noJie 

oKoJio !2000 0 •. )!JIJI npe,D;oTBpamemrn pa3pymeHHH nepe.D: Ka:E,D;Oll JiaM

noit HMeJI_ac1:, xecTKaJI nJiacurna co meJIM>, cJiy:lltHBmasr B · KaqecTBe ono;_ 

phl. HanpaBJieHHe TOKa qepe3 JiaMny Bh!c51IpaJIOC1:, TaK, qToc5hl npH :113-
, ' . :· ··: ,. ' 

r:mle ,D;eqiopMa.nHH Jia!lm,r orpam1q1ma,r:11c1:, o_nopon. 

IlHTaHHe HMnyJII,CHUX Jiai.m ocy11teCTBJIJIJIOC:b OT .D;BYX BJ:lCOKOBOJil:,

THh!X BimpJIMHTeJieit 3TIA-I30. Ka:llt,JJ;l,ltt .. Bl:lilpHMHTeJI:b 3ap.fl:lltaJI rpynny 

KOH,D;eHcaTopon eMKOCTM> I60 MKqi .D;O. Hanpsr·xeHHH 2-2, 5 KB • 

.nmr BH3yam,Ho'r·o, Hac5JIIQ.D;eirnJI • CJie,D;OB qac:rHn D KaX,D;OM O CBeTH

TeJle pa.3uemaJI0:c1:, JiaMn!I Hartamrnamrn ( no. I5 m:r., odmeit LiomHoCTH> 

!35 BT). C IlOMO!lt:bJO onycKa1011u1xcsr 3ep1taJI CDeT 'OT HHX 'l;lepe3 KOH.:. 

,D;eHcopH HanpaBJIHJICJI D 1ta.1iepy. 'POTorpaqi11poBamrn cJie.D;oB qacTHn 

B KaMepe npoH3DO.D;HJioc1> CTepeocpoToannapaTou ron (uo.it'eJI1> cpTE-8) ,. -

c paCCTOJIHHJI 830 Mlf np:w ,D;Haq>parMe I . : 7 Ha· nJieiIKY Tlma "IlaHxpoM. X" 

qyncTBHTeJI1:,Hocn10 .s •. cs oT 750 .D;o I200 e.D;~ rocT. B annapa.Te c51IJia 

npHMeHeHa HOBaJI CHCTeMa nepeTmnrn nJieHKH c KacceTaMH Ha 30 M. 

MexaHH3M nepe:rm1arn ,1tellcTBODaJI OT· · nHenuaT0:qec1toro npHBO,D;a •. B 

annapaTe m.teJIHC1> ycTpottcTBa ,JtJIH HyMepanHn·Ka,D;poB Ha nJieHKe, 

cqeTqHK Ka.D;pon; . cnraammannsr oitouqamrn nJieHKH, c5JIOKHponanmasr .. 

cxeuy ynpaBJiemrn .itH4>4JY3HOHHoll Ka.uepon. 
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AnnapaTypa ynpannemrn ycTaHOBKoU. 

.Ivrst ynpannemrn · .ItH4XPY3HOHHott Kauepott <:11:rna paspadoxaua 

cneuHam,naII annapaTypa, _6JioK-cxeMa KOTopost npHBe.itena na p110. 7. 

OCHOBHaSI· qacn npH6OpOB peryJIHpOBKH H KOHTPOJUI cocpe,ItoToqena 

· Ha nyJILT8 H CTOttKe ynpanJieHHSI. 

ITOCKOJILKY )tH<!){PY3HOHHYIO lmMepy H8BO3MOXHO 3KCnJiyaTHpoBan 

B ycJIOBHSIX 60JILmon uenpepHBHOit HOHHOtt uarp_yairn, TO npH np9Be,Itemrn 

:mcnepmreHTOB npHMeHIIJIC.fl O,ItHOHMnyJU,CHlittt pel:HM padont Cimxpo

UHKJIOTpoua. · CHHXPOHHOe ynpaBJI8HHe pa6OTOit YCKOPHTeJist, HMnyJILCH0-

ro .MarHHTa H ,ItH(pq)Y3HOHHOlt:"Kauep:bt npoH3BO,ItHJIOCL cneuHaJI:&B!::lM dJIOK0M, 

npHHUHmtam;nan cxeMa KoToporo npirne,D;eHa na pHc •. 8. 

MyJILTHBH6paTop, coCSpami1:1tt Ha· naMne lir, .3a.itaex nepHo.D; 

(ox· 5 ,Ito ~O ceK:) ·ueX.JtY· nocJI~,ItonaxeJiLHbtMH sanycKru.rn ycxanoBKH • 

. Ero mmyJILC~. Moryl' CSHT:& CHHXPOHH3OBaHl.r C m.myJI:&cairn: OT (J?OIO-

,Ita:rtrnJta Ha na:pHaTope qacroTll • CHHXPOUHRJioi-poHa. ·0,ItHOBHdpaTop iia 

· na:i.max JI2 tr JI3 oCSecnetmnaeT · BKJIJOti:eHHe MarHHTa, a 'TaK:re BKJIJOtJe-

HHe BblCOKOtiaCTOTHoro nomi YCKOPl1T8JI.fl B Mo:Meu:r: ,: KOr,Ita TOK 1mrm1:ra 

B:btlt,IteT Ha miaTo. _ 0.itHonlic5pa:rop ua JiaMne Jr4 no.itaeT na · sa~epTblt! 

THpaTpOH 1!5 ·. npnMoyroJI:&H!:,18 HMDYJI:&C:bt pasm1quot:t 'npO,Il;OJIJtHT8Jil,HOCTl1. 

0,ItHOBP8M8HHO C 3TOro O,ItHOB
0

H<5paxopa .cimMaeTC.fl. m.myJILC )(JI.fl 3anycxa 

HCilOJIHHT81I:&HOro. YCTpottCTBa ,Jtl1(pq)Y3l10HHOll KaMep1.r. THpatpOi!Rblt:f re-· 

HepaTop Ha JIBJ.me JI5 ,ItaeT HMilYJILCLI c qaCTOTOit _HeCKOJILKO 60JIUelt, 

tI8M tiaCTOTa HMilYJI:&COB OT (pOTO,Ita;~HKa (100 rr.t). B saBHCHMOCTH OT 

npo,Il;OJIJB:1':TeJz:r,HocTH mmyiiLca o,It~O-~Hdpaio~a (JI4) reHepa.Top BU,Itaer 
v' •' ' ' • 

O,Il;HH HJIH rpynny m.i:nyJILCOB,nOCTYilaJOil!HX Ha MaHHDYJIRTOP CHHXPOUHK-
. ~ . . . . ' . 

JIOTPOHa. 3TOT dJIOK npHcnocodJieH TaKXe ,ItJI.fl O)tHOBP8M8HHoro odcny-

3'.HB 

IlpH 

nyJI 

l'CHM 

KOH 

6oJI 

m,m: 

Il!8C: 
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nom 

nan 

nym 
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:11mri 

· 3an~ 
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:EHBaHHSI pa60TH H8CKOJILKHX .JJ;HqMpY3HOHHHX KaMep H K8.MepH BHJILCOHa. 

IlpH 31'0M .JJ;JISI ItaMepH BHJILCOHa M0:£91' 6un o6ecneqeu KaK O.JJ;HOHM-
. . . 

nynica&n pe:EHM pa60TLI ycKopHTenn, .xaK H uunynicuo-rpynnonon pe-

Ha nott xe cxeMe ( B HHXHeM qacTH) · npe.JJ;CTanneaa .c11exe.Ma, . 

KOHTpo;mpy1011tan BKJiroqeHHe BLICOKoqacTOTHoro nOJISI ycKopHTemI. He'-

60JILmoe nepectteTH0e ycTp0HCTB0 Il03B0JISI9T perHCTPHP0BaT:b 1:rnCJI0 

HMllYJILC0B,Blit.JJ;aHHLIX.?HHXp0~HKJI0TPOH0M. 3anycK ycxpoMCTBa ocy-

Ill9CBJISI9TCSI ox aHTeualii,pa:nAeI!la.Dl!leticn aa. nynue ynpan,reHHSI. Kac

Ka.JJ; Ha naune JI5(06~c~ett11nae,x o6pa.THYIO CBSI3L· c· 3~aI01I1IDI reuepa

Topou, tlTO ll03BOJISl8T llPOH3BO.JJ;HTL TOtIHYIO ycTaHon;y Heo6xo.JJ;~DlOro 

KQJI:Hq8CTBa HMllYJILCo1 B 'O.JJ;Holl rpynne. ' 
·. 

IlpHH~HnHaJILHaH cxeua 6JioKa HCllOJIHHT8JILHHX ycxpol!CTB KaMepu. 
\ ' ... " . ,· ', '. ' . . ' . . ' ' 

no:rta3aiia ua pHc. 9. Cxeua. c.oct0HT us xpex ocuonaLix qacxen •. Ilep-
. . ";"' ' ' " . ,• ·' 

BaSI qa.cn, A, BK,JIIDttaeT . B ce6n KaCKa,ttH cpopMHP0B6HHH BX0JtH0r~ sa- ,, 

nycKaDmero HMnyJILca, a .Tll.E:re BHYTP8HHl!it H BH81DHell 6JI0K~P0BKH.130 

BTopon ttacTH, B,' co;l{ep:rarca: ~acxa.JJ; cpop1rnponam1n ~nyJILCa no.JJ;- · 

XHra JiaMn vITIK-600 C onp8.JJ;8JI8HHHM Bp8M8H8M 36.JJ;8pUH O?HOCHT8JILHO · 
. ', . : •" ' 

aanycKaDII!8rO HMnyJILca; O.JJ;HOBH6paTop c pene,BH.JJ;6!01!lHit IDIDYJILC xoKa 
,, .• - .· ''• . 

ua Knana~ naenu:aTHt1ecxoro,uexauHsua nepeTHXKHnneuxz, reuepaxop 

BHC0Koro. aanpms:eHHR' ,ItJIJI oqHllta.Dutero ll0JIJI ,c mmyJILCHlit!l BLIKJIIOtJ~HHe!l. 

Ilocne.JJ;HSIH tzacn,B, cocr.oHT Ha reuepaxopa, cny:aca1Jtero .JJ;JIJI nponepxH 
. ', ' ·, 

cxeuu H o6ecnettemrn ee anxououaoH pa.6oTH 6es 6no1ta' I, a Tax:re · 

H3 KOHTPOJILHOro HHT8HCHM8Tpa, BHllOJIHHDllt8ro K ?OMY xe cpy~K~HH 
. . ' 

H3M8pHT8nJI npe:MeHH. sa.JJ;epnH Me:r,n;y sanycKallllt)W: IDlllYJILCOM H MOMeH·-

T0M no.JJ;XHra·HMnYJILCHHX JiaMn. 

I 
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Ha or~eJibHon cronKe 6una pasMemeHa annaparypa (6JIOKH II, 

I2), ocymecrBmrnmaSI KOHTpOJib sa .trnTeHCHBHOCTblll,~aBaeMon ycKopHTe

JieM, a Tairate KOHTPOJib 3a TOKOM MarHHTa MC-4 B HMllYJibCHOM peiIHMe. 

3Ta annapaTypa COCTOSIJia H3 HHTerpnpy1D111ero. CUHHTHJIJISIUHOHHoro cqeT

tlHRa IO, :rneltl'.POHHOrO IlOT,eHUHOMeTpa 3Illl-09 H B!:ililpJIMHTeJISI, m1:ra10-

1I18ro Ct18TtIHK. HenpepUBHaSI sanHCL TOKa Il03BOJIJIJia CJie~HTb 3a CBO

eBpeMeHHOCTblD BKJI1Dqem1SI MarHHTa, a TaKxe 3a xoq1mM nona~aHHeM 

HMilYJILCa, OTMet1a1D111ero MOMeHT sanycKa YCltOPHT8JISI, Ha nnaTo KpHBon 

H3M8H8HHSI TOKa. 

Pa6oTa .ItmiJtpysHOHHOtt KaMepu COBMeCTHO C ycitopHTeJieM. 

IlpH 0KCnJiyaxauHH yc:raHOBKH npHM8HSIJiaCL CJI8~Yllll!laSI nocJie~oBa

TeJILHOCTb onepauHn: 

I. 

2. 

BRJI!lltl8HHe HMilYJibCHoro MarHHTa oo,o ceR. 

Bu~aqa cHrHana aa sanyclt yciopn:reJISI 04,0 ceK. 

'3. 

4. 

3anycK 6JIOKa· HC,nOJIHHTeJILHl,IX ycrponcTB KaMepb! 04, 0 ceK. 

CHSITHe 3JI8ltTpHtieCROro OtIH1I1aI011tero IlOJISI 04, 0. ceK. 

5. ]xo~ qaCTHU B ItaMepy 04, OI Celt. . 

·6. IIo~xHr HMilYJibCHux naMn 04,40 ceK. 

7. B1ucnrot1eHHe -MarHHTa ·. 04;45 ceic. 

a. BKJIDtteHHe Ot1H11taD111ero' 3JI8RTPHt18CKOro IlOJISI 04, 70, ceK._ 

9. BRJI1Dt1eHHe KnanaHa nepeTJIXKH nnea:a:n 04,50 ceK. 

IO. 0KOHt1aH11e nepeTJIJCKH IlJieHKH 05, 30 CeK •· 

Kalt yxe yKa3UBaJIOCb BUme, HMilYJibCHl,ln MarHHT ll03BOJISIJI pa-

6oTaTb c TOKOM 850 A npH UHKJie I5 ceK. IlpH TaRon npo~OJIXHTeJib-
'' 

HOCTH UmtJia ~Hqlq)Y3HOHHaSI KaMepa xopomo pa6oTaJia c ~o~opo~OM npH 

~aBJieHHH 20 aTM. H c reJIHeM npH ~aBJieHHH B I7 aTM.,.ltor~a qepe3 
.:.. ,;. - "" ,'7 _- - -...... ---- --

;. ·. : :-
' ~ 

-:~ i" :,:,, 
·,.,,.,_, 



r 

- 93 -

KaMepy nponyc:imnoc:& 15-20 qacTJiU\. BbICOTa qyBCTBli'lT9JI:&Horo CJIOJI 

COCTaBJIJIJia 5-6 CM. lliMpMHa OC5JiaCTM HeqyBCTBHTeJI:&HOCTli'l B6Jili'l3M 

CTeHOK He npeBblll!aJia o, 5 CM. IlpI-1 Hee5oJI:&ll!Olt MOHHOlt. sarpy3Ke Kruie-

P0hI :·~bl:~0Ta
0 

C.JI~JI ,:(O~TMr~Jia 7-7,: CM~ B H9KOT6pux · ·cnyttasix "B KaMepe 

Hae5~ri,l(aJIC.JI OJPhlB, q'yBCTBI1Te.~:&HOrO CJIQJI. OT ,l(Ha lta I-I, 5 CM, _qTo 

o6y_c.itciBJIMBaJioc:& li'ICTozqeH11:eri ~ap~- li'l~-sa· BhIC01rnit ·Mo.HHoit HarpysKM. 

T~aTeJI:&HaH 3a~11:Ta KaMepb! OT !pOHOBOro li'l3JiyqeHMJI li'l yneJIHqeHHe 

noToKa napa nosnoJIHJIM Hsde:iiran oe5pasoBamm nc5_JIM3M .n:Ha TaKoit 

oe5naCTH HeqyBCTBI1T9JlbHOCTli'l. 

-B ~ae5o±e lliaTTa li'l .n:p •• OTMetraJIOCI:, BJili'IJIHMe. li'IMilYJibCHOro Mar

Hli'ITHOro IlOJIJI Ha pae5oTy ,l(li'lcp~y3MOHHOit KaMepu. -B .n:aHHOlt ycTaHOBKe 
. / ·. ' . 

Ka.Me pa HanoJIHJIJiac:r:, rasaMl:1 '(H2, He) · 6e·s npe.n:Bap11:TeJI:&HQlt · oqMCTKH 

OT B03MOl!t~bI?C. ~pm.!~cei KMCJH>p?ja. Hem.rorpII ·Ha. ~To, B try'BCTBHTeJI:&

Ho·M oe5'IieMe He Ha61I10,1taJipcr, B03HHKHOBeHHJI. KOHBeKTMBHHX TOKOB • .I(axe ·· 
~ 0 - •· • ' • • • ' •• ': ' • '' • • ,., .' C • I • ~ ; ' ., • ' : • ' ' -

npM pae5oTe C ~03,l(YXOM npM aTMOCcpepHOM .n:aBneHHK.He e5blJIO saMeTHO. 
• (., • • l(: • • • ~~. • J , • • ("I : • • • • , 

'KaKMX~JIHe5o· ~apyw~Hli'llt_ B pa601e Ke.Mep~. ~aKaJI yctoltqHBOCTb pa6oTbl 

.. iaMephl,nO-Bli'l,ll;H'uoMY '· Mo:m:e.T. C5b!T~ '."oC5~~CHeH~ ,XdpolIIelt \,.n;Hopo.n;HOCT:&IO 
• • A • ~ • " . • 

MarHHTHOrO IlOJifI IlO ·o6'F:ieM~ KWiepI:( B ''li'lMilY JIJ,CHOM pe:ERMe ~- ., 

KaK noKasaJIH Hae5n10.n:emrn, copra cTeKna, co.n:epxa.BmMe conH Ka

JIHR, .n:aBaJI·H cHnLHblit cpon .Ms cne.n:o~. s.n~~-T~OH6B·_. IIpoBe.n:eaHYe o~eHKM, 
• ·,·, , - _, . ! \. . • . 

.n;Jia H9K0'1'.0Pb!X copTOB -CTe_KOJI IIOKasairn, HTO .o_cH9BHblM H°CTOtfHMKOM 

cpoHa JIBJIJI9TCJI pa.n:MoaKT~BHUlt 1t40• MarHMTitoe: none( CMJIJ,HO. JIOKaJm-
' ,. , . . ' ,, .. ' 

3Hpye~ CJl8)tbI 'qlOJIOBhlX 3JieKTPOH~B. B Ut3BTpan:&Hoi traCTli'l Ka.M:ep1::1, 0,l(HaKO .. . . . . . ' . 

B61IM~-H. o_T • CTeHoK- 06pasy;1:cil '.ueqyB-CTBHTeniuasi soHa. mHPHHott 2-J · CM. 

Ha. PRC. IO bpirne.n:ena q!OT
0

0rpacpmi °CJie . .iioD:·~ac'.rnn,no11yqenHaJI C 3T~lt 
• • ,I. • 

ycraaoBKolt. 

.. 
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ABTOPhI c5!Jaro,n~p.rIT B. CopoKo, I{.A. EatttJepa·, kl.A. lllThipirna, 

II. T. IIaBJI0Da sa n0Mout1> B · npoeKTHpoBamrn: H H3r0T0BJieHMH ycTaHoBKM. 
'· ,, \ ' 

\ . . ' 

OCH0BHhie M0HTa%HhI8 H HaJia)t0lJHhI8 pad0ThI dhIJIH np0B8,It8HhI A.r. IIoTe-
. I . 

XHHhIM H r.rr.3opMHhIM, 3a lJTO IlOJIL3Y8MC.fI cnyqaeM Bhipa3MTI, HM CBOID 

6naro,ItapH0CTl>, 
I, 

1LH C K y C C M JL._ 

Bonpoc. 

KaKOBO 6y,IteT COOTHOmeHHe HHT8HCMBHOCTM npH O,ItHopa30BOM, 

rpyrinoBOM M HaKonMT8JILH0M pexHMax? 

M.M. KyJIDKHH. 

· :vraTeHCHBHOCTI, B rpynnoBOM pe%HM8 nponopnHoHaJillHa lJHCJIY 

MMilYJILCOB •. OTHOCHT8JI1,HO Ha.KOilHT8JII,HOI'O pe%HMa nyqme Morna 6u 

0TB8THTL T. H. TOMHJIHHa, KOTopa.fI. cnen~-taJillH0 3aHHMaJiaC!, H3YlJ8HH8M 

noro pexHMa. 

T. H. To:i.rnmrna. · 

TuJIH C,JteJiaHH T0JILKO npe,ItBapHT8JillHhI8 :3KCnepHM8HThI,-H3 KO-
' ' ,., . 

T0PI,IX cne,ItyeT, tr To MH'.reHCHBH0CTL OJtHHOtrHoro HMilYJILCa B HaKomr-

T8JILHOM pe%HM:e npHMepHO B 2 pa3a MeH1,me, tJeM. :cyM?.iapHa.fI HHT8H'GMB

HOCTI,,HanpHMep, npH mec:rHKpa.THOM miionneHHH ·Ha npoMe:icy:rotrnqM 

pa,ItHyce HHT8HC~BH0CTI, c5y,IteT B 3 pa3a 60JII,W8 no cpaBH8HHD C HH

T8HCHBHOCTI,ID 0,JtHHOllHOro qHKJia. 

---
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25-Tli ~TMQCipEPHAf{ ,IUI<M?Y3HOHHAH I\AMEPA B MArHHTHOM 

IIOJIE 

D.A.By,1taroB, C.BHKTOp, B.II.}IxeJienoB, II.'P.EpMOJIOD, 

B.H.MocmJieB· 

(Oche,1tHH8HHbitt HHCTHTYT si.itepm~x HCCJie,n;oDamtn) 

}IHqxpy3HOHHan Ka.Mepa nocTpoeaa ,n;Jin pa6oTH c JierKHMH ra3auH 

( ~, .Va. 1 lie ) B nyqKax qacTHU BbICOKHX 3HeprHn, noJiyttaeMhlX OT 

CHHXPOUHKJIOTpOHa K CHHXpOipa.30TpOHa 06~e,n;HHeHHoro HHCTHTyTa n,n;epHbIX 

I HCCJie,D;OBa.HHtt. 
I. 
i 

§ I. KonctpyKUHH KaMepH 

Ha pHc.I noKasaH cxeMaTHqecKHtt qeptex KaMepH. 0Ha npe,n;cTaBJIReT 

co6ott COCYA, H3rOTOBJieHHHtt H3 HepJiraBeDiqett CTaJIH H COCTORiqHtt H3 2-x 

qacTeii: HHXHeit,. OCHOBHOtt, qacTH KaMepH, no 60KOBHM CT8HKau KO.TOpoit 

sa,n;aeTCH TeunepaTypHbitt rpa,1tH8HT, H "KpHmKH" (Kopnyca 2 H 3). "Kpbim

Ka" OT,D;eJieHa OT HHXHett qacTH T8KCTOJIHTOBW KOJibUOM (9). EOJITH, 

CTHrHBalliqHe KOpnyca (I) H (2), OT,lt8JI8HbI OT KOpnyca (2) ?8KCTOJIH

TOBHMH npOKJia,D;Kalffl H BTYJIKaMH. Ka.Mepa T8IlJIOH30JIHpOBaHa 0? OKpymD

iqero R03,n;yxa. 3TH npHcnoco6nenua, a TaExe HaJIHtIHe cHcTeMH Harpe

BaTenett (IJ), ll03BOJIHDT H3ll8HRTL Teunepa.typHbitt rpa,n;HeHT no 60KOBHM 
0 

CTeHKau rtauepH, a CJ18,D;OBaTeJILHO, H B qYBCTBH?8JILHOM CJio·e, octaBJlstH 

TeMnepa.Typy ,D;Ha H "KpHmKH" IlOCTOHHHbIMH. 



• 
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EoKOB!:iie OKHa )I,JISI OCBeiqemrn, 3aKplilTlile IlJieKcHr JiaCOBhIMH CTe.KJiaMM 

(4 ), OTBeceHU OT pac5ottero Oc5'I>eMa KaM8pU H paCIIOJIOJB:8Blil Ha KOHUaX 

IlpSIMOyrOJioHlilX BUCTYIIOB )I,JIHHOtl I50 MM. 3TO Il03BOJIHJIO MaKCHMaJioHO 

yBeJIHttHTo pac50tlHt1 ,IJ;HaMeTp KaMeplil npH 3a,n;aHHOM ,IJ;HaMeTpe_OTBepcTMR 

B B8PXH8M IlOJIIOC8· MarBHTa. (BHyTpeHHH!i ,ll;HaMeTp KaM8plil 380 MM, ,IJ;HaMeTp 

OTBepcTHSI B_BepxaeM IlOJIIOCe MarHHTa - 460 MM). nJia ycTpaHeHHSI BJIHRHMfl 

c50KOBUX OKOH Ha TeMneparypnoe pacnpe,IJ;eJieHHe B tJYBCTBHT8JloH9M oc5ieMe 

Ha BHYTpeHBHX KOHIJ;ax BlilCTYIIOB pacnoJIOJJCeHH. neperopo,n;KH HS CTeKJIRHH!lX 

IlJiaCTHH (5) • 

Ko )I.HY xauepu (6) np:ttnaSIH OXJia.Jlt,Il;aIOutHM 3MeeBHK (I9) H3 M8,ll;HllX 

Tpyc5oK c BHyTpeHHHM )I,HaMeTpOM 8 MM. Ha )I.He HaXO)I,HTCSI aHO,ll;MpOBaHmin 

Me)I,HHM )I.HOK. (7), IlOKpUTHfi CJIOeM qepuon Kpa.CKH, KOTO~liln CJIYJJCHT ,IJ;JIR 

BlilpaBHHBaHHSI TeMnepaTypu no )I.Hy H COS)I,aHHSI q>OHa )I,JISI ~OTOrpaq>HpoBaHMH, 

qepes BBO.D; (I4) aa sneKTPO.ll: sneKTpHttecxoro ot1Huta10mero noJia (8) no.n;a

eTca OTPHUaTeJioHUtl IIOT8HJ:lHaJI II00 B. B HHl!CHeM q>JiaHii;e KOpnyca _ (2) 

C)I,8Jia.H Hec50JiomOM meno6 (IO) .)I,JISI MeTHJIOBoro CIIHpTa eMKOCTolO 

250 CMS, B KOTOpllll onymeHll KOHUU qmnrnen (I2), CJIYJJCautHe )I,JIJI YB8JIHqe~ 

HHSI IIOBepxHOCTH HcnapeHHSI. !enoc5 llO)I,)I,epm-tBaeTCSI npH Heoc5XO)I,HMOil 

TeJ.mepaType IIPH IlOMOIJtH BO.Itlil, nporOHSieMott H3 TepMOCTaTa IIO TpyclKaM 

(I2). 4>0TOrpaqlHpOBaHue npOH3BO)I,HTCSI ttepes OKHa B BepxHeM KOpnyce 

KaMepu, KOTOpue saKpUTll CTeK~aMH (I6) TOJIIJtHHO~ 25 MM. KOHTpOJio 

TeMnepaTypu pa3JIHtJHBX yttaCTKOB Ka.Mepu ocyuteCTBJISI8TCSI npH IIOMOIJtH 

Me)I,HO-KOHCTaHTaHOBUX TepMOIIap (I7). 

§ 2. -Mar H HT 

Ha pnc.2 noKasaH cxeMaTHtJeCKHil qeprex paspesa uarnHTa H pacno

noxeHne KaMepu B HeM.MarHHT THna MC-4A no.n;oc5eH MarHHTY MC-4. 
. ' . . 

HeKoror 

Ka.Mepu. 

pe:m:1-um:x 

pe:2mue · 

BhtCOTOil 

IIPH TOR 

pa.n;Hycy 

(Cria;r, n 

H = 600 

E = ISO 

.na 
o_xJia~a1 

HSieTCSI 

m-I2 npl 

OT KaMe: 

Teunepa'. 

Ka.l 

BCm~mKH 

3apJrn:em 

·B napa,r; 

( F = 3t 

B0.3.ztYXOl 
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HeKOTOpbie oco6e~HOCTH D ero KOHCTpyKnHH CBR3aHhI C_KOHCTPYKI.{Hell 

Ka.Mepu. OH TaKxe, KaK H MarHHT MC-4J pacctm_TaH Ha pa6oTy ~ ,l.l;Byx . 

pelltHMax mtTamrn ":"' m,myJI:&CHOM H Henpepl.tBBOM. UpH pac.1oxe B H.MnyJI:&CHOM 

peiime npn MaKCHMaJI:&HOM TOKe 840 A HanpSillt8HHOCTli D neHTpe sasopa· 

_BhICOTOll IJO MM COCTaBJISI8T I6000 apcxe,1.1;, .B ItenpephIBHOM peuue 

npH TOKe 570, A - I2300 3pCT8,l.l;. Heo,1.1;Hopo,1.1;HOCTJ:, uarHHTHOrC>. nOJISI no 

pa,1.1;:0:ycy qyncTBHTeJI:&Horo 06':&eMa cocTaBJIReT 3%, no nucoTe:.. 3,5~~ 

(Cna.n; IlOJIR no pa.1u1:ycy H neo.n;HopO,l.l;HOCTJ:, I10 BhICOTe H3Mepenu npH 

H = 6000 3pCTe,1.1;,- IlOJie' npH KOTOpOM B8,Il;8T_CSI pac.1oTa C U830HaMH 

E = I50 Man). 

§ 3. HeKOTOpoe BCilOMoraTeJI:&HOe odopy.yoBa.HHe 

.I{HO Ka.Mepu OXJial!t,I(aeTCR aneTOHOM, KOTOpHll B CBOD oqepe,Il;I, 

OXJialt,D;aeTCJI CM8CJ:,I) cyxoro JI:&,l.l;a C 3THJIOBI:iM cnHpTOM.·AneTOH nepero.:.· 

HSieTcSI no s:u:eennKau TenJio06:MeHHHKa H ·:rtauepH me·cTepeunw uacocoM 

m-I2 ~PH pacxo,Il;e I2 JI/MHH H H3~HTOtlHOM ~aBJI8HHH IO aTu. IlpH.3TOM 

OT KaM~phI OTBO,l.l;HTCJI Tenno B 400_K:rtan/t1ac, H ,Il;HO OXJial!t,I(aeTCJ! ,Il;O 

T8MnepaTyp~ - 70°C. 
Raltepa ocBell{aeTcSI ,1.1;nyMsi iumyn:&CHWK Jia.Mnawi lUIC-500. B :u:oueHT · 

.• , . . ' , , . ,., - ', ·:. , : 

BCill,ImKH qepe3 Kal!t,I(j'D Jia.Mny npOHCXO,Il;HT pa.3pS1,I1; 8MKOCTH B 200.JI f ' . 

sapsniceHHhitt ,1.1;0 aanpmireHHH 2000 B. CneT OT ItaJAAOtl Jiauinil 4)opW1pyexca _·. 

B napaJIJI8JIJ:,Hhill nyqoK CT8KJISIHHhIMH napac.10JIHtl8CKHMH pe9JI8KTOpa1m 

( f = 36 w, e.. ~ 300 MM, A, = 70 MM). Jia.Mnu 06,Il;yBa_DTCJ! OXJiax,It8HHliM . 

B0.3.D;yxou, npH 3TOM HX cpoK CJiylltc.1U ,Il;OCTHraeT 2.:..x THCJiq :scnumeK. 

.i 

.. 
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~oTorp~HpoBaim:e npoH3BO,IJ;HTcsr na 35-MM nJieHKY "IIaHxpoM..;IO

IOOO" CTepeog,oToannapaT_OM c 06'E>0KTHBal!H "PeJIHOC-37" CJ.) =27°, 

{ = 62 MM, 6a3a !20 :,.w) c BI,JCOTH 980 MM. 06'E>0KTHBI:l "PeJIHOC-37" 

. Hcnpa.BJI0HI,J Ha )tHCTOpCHD npH q>OTorpaq>HpOBamiH qepe3 CT0KJIO TOJIJltHHOil 

25 MM H HM0DT pa3pememrn - 50 •JIHH/1.IM B J:l0HTpe IlOJISi 3p0HHSI. IlpH 

q>OTOrpaq>HpOBaHHH o6uqao HCnOJI:I,30Ba.Jia.CI, .n;Haq>parua 5,6 HJIH 8. 

YnpaBJieHHe Bpeueauw IlHKJIOM pa6oTu KaMep:u ocyutecTBJisreTcsr npH 

noMOIJtH 3JieKTpOHH011 cxe:w. Cxeuayi:IpaBJI0HHH KaMepon BUnOJIH.!IeT 
- . 

CJI8,1tYD11tHe OCHOBHUe onepanirn:: I• BKJI!DtJ0HH0 H BHKJIIoqeHHe "3JI0KTpH-

qecKOrO ot1H11ta1m1ero noJISI; 2 ~-• no.n;lltHr HMnyJII:i.cHux · JiaMn; 3. nepeTnlltEY · 

qioTonneHKU; 4. · 6JIOKHPOBa.HHe cxeMli Ha BpeMSI Mex.n;y sanyCKaIOIJlHMH 

HMnyJII:iCaMH·OT cxeMU COBM8CTHorosanycKa Ka.MephI H ycKOpHTeJISI. 

Heo6xo.n;HMHe BpeMeHHue'3a.n;epJ1tKH OCY1Jt0CTBJISIDTCSI oiHOBH6paTOpHh!MH 

CX8:MaMH •. 

CxeMa CHHXPOHH30BaHHoro sanycKa Ka.M~pu H ycKOpHTeJISI nupa.6aT&Ba-
. ·. : : . ' ' . ·. , 

eT m.myJII:icH, KOTopue ·o.n;HonpeMeHHO _BKJI10t1a1DT cxeuy ynpannemrn KaMepoU 

H BbICO_KoqacTOTHOe Hanpn:m:emrn Ha .n;yaHT CHHXPOJ:lHKJIOTpOHa • .I(JIHTeJU,-

HOCT:E., 3THX m.myJll,COB onpe.n;enneT KOJIHQ0CTBO IlHKJIOB ycKopemrn, T .e • 

B KOHetlHOM CtleTe, HHT0HCHBHOCTI, q>OTorpaq>Hpyei.rnro nyqm, a HHTepBaJI 

ueX,1ty HHMH - nHKJl pa6oT~ KaMepu H ycKopHTeJISI. CHHxpom1~a!lHJI 

HMnyJII>con, sa.nycrui!lutHi ycKOpHTeJII:i, c ~acTOT6ll BpanteHHSI napHaropa . ' 

OCYIIt0CTB.1ISl0TCSI npH noMOntH. :m.myJII:iCOB q>OTO,IJ;aTtlHKa napza:ropa. 

§ 4. Pa6o:ra muepu c no.gopo.gou B nyt1Ke ·rr--:ue-soHon 
C 3He~rHett !50 M3B 

KaMepa HanOJIHSISTCSI BO,ltOpO,IJ;OM ,ltO .n;aBJI0HHJI 27 aTM. qepe3 

JIOBYWKY, OXJiallt~aeMYID CM8CI,ID cyxoro JII,,IJ;a co cnHpTOM, H qepes 
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KepawttiecKH!l qJHJII,Tp. IIocJie oxJia,x,Itemur muepu .n;a.BJieHHe B nett 

cmi:meTcsr .n;o 25 a.TM. B mqecTBe pa6oqefl Zll:,ll;KOCTH HCnOJII,3yeTCSI MeTH

JIOBJ,lit cnHpT, KOTOputt :uo:m:eT 6b!TI> BBe,n;eH B xeJio6 H y,n;a11en co .n;Ha 

no.n; .n;aB11en1teM. 

TeMnepaTypnun rpa,n;HeHT no 60KOBID! CTeHKaM HHXHeft qacTH Ka:uepu 

no.n;.n;epi!CHBaJICSI paBHID! 8-9°c/cu, npH 3TOM BepTHKa.Jil>HOe TeMnepaTypHoe . 

pacnpe,n;eJieHHe B qyBCTBHTeJil>HOM o6~eue 6blJIO 6JIH3KO K JIHHeilHOMY, 
'. . ' 

H rpa,n;HeHT TelmepaTypu 6mr paBeH 6-7°C/cM· (Te:tmepa.Typnoe pacnpe- _ 

,IteJieHHe B Ka.Mepe H3MepSIJIOCI> Me,ItHO-KOHCTaHTaHOBmm Tepuonapru.m 

npH Ha.nOJIHeHHH Ka.Mepu B03.ItYXOM ,n;o I-aTM.): Teunepatypa BepxHett 

qacTII KaMephl n6.n;.n;epJJCHBairac1, ne·o,ItH'opO,ItHOit no BllCOTe; Ha_ ypOBHe 

xe.1106a OHa 6HJia ro-r2°c, IlOCTeneHHO nOBHll!aSICI> K Bepxae:uy q,JiaHUY 

tpenero Kopnyca ,ItO 35°c. ~PH npHBe.n;ennoM reiineparypnou pemrne 

BUCOTa qyBCTBHT8Jil>HOro CJIOH COCTaBJIHJia 5-6 CM. ECJIH yueHl>IIIHTI> 

Te:unepatypHutt rpa.n;HeHT B HHXHeit qacTH KaMepu, T~ CJI8,l(ll qacTHil 

CTaHOBSITCSI :uenee IlJIOTHllMH H CJIOi! OTXO)tHT OT ,l(Ha. IIpH yBeJIHqeHHH 

·rpa.n;HeHTa H noBamemrn xeunepatypu xeno6a cnott yuen1>maeTcn H 

Il0SIBJUI8TCSI 60JII,mon mneJil>Hlli:t q,OH • Oco6eHHO OKa3aJIOCl, BallCHUM 

no.n;.n;ep:arn:BaTI> !p~KCHpOBa.HHOit ~~Mnepaxypy Bepxeen "KpllmKH"Ka.M8pll. 

ID:>CSue Heperymrpaue H3MeH~HHSI TeMitepatypu "KpllmKH" BH3HBaIDT 

)l;O:BC,l(eBHe 38.Becu H TyYa.H. 

B Ha.CTOnmee BpeMH KaMepa pa.6oTaeT B nyqKe rr--M830HOB C 

3Heprnen I50 1faB c MarHHTHID! noJieM 9400 3pcte.n;. IIpH IO-ceityH,ItHOM 

nHKJie pa60Tbl Ka.MepH-onepanHH, BllnOJIHsreMHe cxeMOit ynpaBJI8HHH, 

HM8IDT CJI8.ItY!)mHit nopn,l(OK. 
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rpynna 1nmyirbCOB OT cxeMll ynpa.nJiemrn BKJI10qaeT Ha 0,05 ceK 

mtTamrn .nyaHTa YCKOpHTeJIJI BliICOKoqacTOTHliIY HanpmiteHHeM. ITpH 3TOM 

qepes Ka.Mepy npOXO)(HT 5 m.myJI:&COB l!aCTHU. tiep~3 0,4 ceK nocJI~ 

npoxox.neHHJI qacTHU npOHCXO,ItHT BCill,JillKa CBeTa H q>OTOrpaq>HpOBairne. 

ITOtITH O,ItHOBpeMeHHO 6 3THM (sa.nep:a:Ka 0,5 ceK) Ha ~rneKTpO,It OQH1lla

ID11tero IlOJIJI no.naeTCJI Bl,JCOKOe nanpJIE:eHne H BKJIIOqaeTCJI MOTOP nepe

TJIXKH nJieHKH, KOTOpl,Jn Bl,JKJIIDqaeTCJI qepe3 4 ceK. 3a 3,5 ceK nepe.n 

npoxmit,IteHneM cJie.nyio11tero m.myJibca. qacrnu 3JieKTpnqecKoe noJie CHHMaeT

CJI H 3aTeM UHKJI IlOBTOpSieTCSI CHOBa. 

IIpH IO-ceKyH,ItHOM UHKJie pa60TI,I c ycKOPHTeJieM Ka.Mapa pa6oTaJia 

oqeHb ycTofiqHBO ,ItO IO-t5 qacOB H Ha Kailt,ItOtt cpororpa<I>mt noJiyqaJIOCb 

I0-30 cJie,noB uesoHOB xopomero ItaqecTBa. YMeH:&memrn UHKJia .no 6 cex 
. , 

061,IQHO npHBO,ItHJIO K TOMY, qTo. KaMepa He ycneBaJia nOJIHOCTbIO_ BOCCTa-

naBJIHBaTb CBOD 'llYBCTBHTeJibHOCTb, Ha !pOTorpacpmi:x IlOJIBJIJIJIHCb qacTue 

pa3pUBH TpeKOB H HX KOJIHtteCTBO Y}!eHbmaJIOCb. COKpa11teHHIO UHKJia pa6o

Tll npenJITCTBYIDT 60Jibmot:t !pOH conyTCTBY!)lltHX H3Jiy'lleHHll B 3aJie, r.ne 

pacnoJIOE:Erna ycTaHOBKa. 3TOT cpon OCTaeTCJI 3HaqHTeJibHW, HeCMOTplI 

Ha TO, _tITO: I) Ka:uepa 3KpamtpOBaHa 06MOTKaMH B036yx.n;emt_JI H JipMOM 

ua-r1i1na H 2) ua.rHHTHOe none npHJIOJ!teHO nocTOJIHHO H B 60JiblliOll :uepe 

JIOKamt3yeT !pOHOBHe 'llaCTHU~ • 
t~.: 

C' '~~ 

B 3aKJIIOqenHe npHBO,ItJITCJI .IJ;Be !pOTOrpaipHH CJiyqaeB ynpyroro . . 

pacceJIHHJI rr--Me30HOB C 3HeprHen I50 M3B Ha npOTOHax (pHc.3 H 4). 
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H.TI.HBop. 

I11.myJI1,cm,re Jia.Mill,I y Bae HaXO)];SITCSI B MarHHTHOM noJie. He c51rno 

l JIH cJiytJaeB, Kor.n;a 3TH .na.Mnu JionaJIHCL? 

IT .if? .EpMOJIOB. 

TaKHe CJiytJaH duJIH. TiaMnU BUXO)];HJIH c5ucTpO H3 CTpOSI IlO IlpHtIHHe 

nJioxoro saKpenJiemrn HJIH xe .B pesyJI1>TaTe neperpeBa. IIocJie H3Menemrn 

KpenJiemur 3JieKTpO)];OB H ycTaHOBKH BeHTHJISITOpa cpoK cJiyxc5u Jial.m 

.n;ocuiraJI 2000 ncnumeK. 

I1.IT.5IBOp. 

qeM onpe.n;eJISieTCfi 3TOT cpOK CJiyxc5u? 

II.<p.EpMOJIOB. 

IIopTHTCSI O)];HH H3 3JieKTpo.n;oB - KaTO)]; HJIH aHo.n;,H Jia.Mill,I 

. Hal.JHHaDT npoc5HBaTl>Cfi npOH3BOJII,HO HJIH IlOHBJISIIOTCSI Tpe1I11rnu. 

11.II~Hnop .• 

fl TaKxe 3aMetJaJI, l.JTO O)];HH 3JieKTpo.n; nopTHTCSI. MoE:HO He )];OXH

.n;anc.11 Toro, l.JTOc5U OH IlOJIHOCTl>!l McnopTHJICH, a IlOMeHfiTI, aHO)]; H 
:r: 

KaTO)]; uecTal.m. Tor.n;a cpoK CJiyxc5u JIB.Mn MOE:HO 3Hal.JHTeJILHO yneJIHl.JHTL. 
q: 

IT.if? .EpMOJIOB. 

Mu 3Toro ne npoc5oBaJIH. 

.. 
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Puc.1. CxeMamu1.1ecKUt1 t.Jepme>K aucpcpy3uOHHal1 
KGMe/Jbl. 
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Puc2 . .aucp<Py3uDHHaR KflMepa o MaeHume MC-4.FI 
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IIPOEI{T EOJIIimon 1[H<I><I>Y3HOHHOt1 KAMEPH BHCQKoro 

M,B_JIE'IIlHIJi HMTIYJIIiCHOM MArmITHOM TIOJIE 

D.IT .Baxpymrn, M.C .Koso,naeB, 3 .B .KosydcKnn, E.B .PoJK,n;ecrBeHcKnlt, 

P.M.CyJISieB n A.H.wnJinnnoB 
' . 

(Oc5~e,n;HH8HHblfi HHCTHTYT SI,n;epHbIX HCCJie,n;oBaHHU) 

!JISI HCCJie,n;oBaHHn Ha CHHXpoipasoTpOHe Od~e,n;HHeHHoro HHCTHTyTa 

SI,ll;8pHbIX HCCJI8,Il;OBaHHlt Cilp08KTHpOBaHa H B HaCTOSimee BpeMSI·CTpOHTCH 

,Il;HtpqlY3HOHHaSI Ka.Mapa c pac50tJHM od~eMO!! IOOOx500x60 MM,pacctJHTaH-

HaSI Ha ,n;aBJI8HHe 30 aTMOcipep. KOHCTPYKTHBHO KaMepa BblilO~IHeHa 

CJI8,Il;YIOl!lHM oc5pa30M (p1rn.I H 2): UHJIHH,Il;pH'lJ8CKHn ·cocy,n; C KOpOdOB!n.m ,IiRH

l!lal.m SIBJISie_TCSI BHemaen oc5oJIO'lJKOlt, paCC'lJHTaHHOlt na npoeKTHOe 

,n;aBJI8HHe. BHyTpH 3TOrO cocy,n;a pa3M81!leHa COdCTB8HHO KaMepa, CT8HK~ 

KOTopon He no,n;BepxeHH ,n;eltcTBHID nepena,n;a ,n;aBJieHns. TeunepaTypaoe 

pacnpe,n;eJieHue B KaMepe sa.n;aeTC_a CTeHKaMH, Bb!IlOJIHeHHl,IMH HS 
. ' . t 'i ~·· ,., 

HepmBeDl!l8lt CTaJIH TOJil!lHHOlt 5 l,JM. JJ,JISI sa,n;aHHS TeMnepaTypHoro pac-
- ,,. •·t,_;:.... 

npe,n;eJieHHH Hero peryJIHpOBaHHH KaMepa CHadi!CeHa HarpeBaTeJISIMH. 
·'.JO . 

}J.JISI non :ace. qem,1 CJIYl!tHT daKeJIHTOBaSI npOKJia,n;Ki, TOJllllHHOlt 20 MM. . . ~ . 

.RHO KaMe·pu, B
0

UilOJIH8HHOe HS Me.n;H, TOJilllHHOlt 5 }.ll,{;· OXJiai!C.n;aeTCSI 

aueTOHOM, npoKa'lJHBaeMW qepe3 CHCTeMy TpydoK. KaMepa TenJIOllSOJm

pOBaHa OT BHemHen cpe,n;u C IlOMOl!fblO npoc5KH - 3KcnaHSHT, HaKJieeHHO!t 

Ha c5aKeJIHTOBOlt CMOJie BHYTPH Hec.ymero KOll.tyxa. RCTO'llHHKOM napa 

B KaMepe CJIYJICHT ll.t8JI06 C M8THJIOBUM cnHpToM, ypoBeHL JICH,Il;KOCTH 

B KOTOpOM KOHTpOJIHpyeTCSI cneunaJILHbUA ,n;aT'lJHKOM. ,IlJISI HSMepemrn 

TeMnepaTyp BHYTPH KaMepu pa3M811l8HO H8CKOJILKO TepMonap, IlOKaSaHHSI 
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KOTOpl:lX qJHitCHPYIOTC.fI C TIOMOl!loIO MHOrOitaHaJioHoro noTeHI.tHO:MeTpa 

THna 3ITTI-09. ]JI.fl OCBellleHH.fI Ka.Mepl:l B)I.OJII, ee KOpOTKOll CTOpOHU 

CMOHTHpOBaHl:l OKHa, CBeT D KOTOpue HanpaBJI.fieTC.fI qepes HJIJIIOMH

HaTOpl:l 
0

B DepxHett Kpl:lmKe M noBo_paq1rnaeTC.fI C TIOMOl!ll>IO sepKaJia, 

nocTaBJiemrnro no)I. · yr noM 45° K _ OKHY ~ TaKHM o6pasott, HCKJIIOttae~c.fI 

Heo6XO)I.HMOCTI> .zteJiaTI> ynJIOTHeHHe· OCDeTHTeJII>Horo OKHa npH HH3KOtt 

Te1.mepaType. B DepxHetl KpHmKe HM8eTC.H TaKJlte napa HJIJIIOMHHaTop0B 

)I.JI.fl qJOTOrpaq>HpOBaHHR KaMepu. 

OxJia:xt)I,elrne KaMep_iiI 6y,I(eT npOH3~0,I(HTCSI a~eT0H0M, 0XJia:xt)I,aeMuµ 

B cBoro oqepe.I(o, c _"noMont:010 ·xono,21;1rn:0Horo arperaTa ~nc-I, npoHsno

.I(HTen:oHocnro IOOO KKaJI/ttac:. TeMnepaTypa ,1t~a KaMepu - 70°c. Co6cTBeu-· 

HO Ka.Me pa BI:lTIOJIHSieTC.fI r~pMeTHqHoll Ha He6on:omoli nepena.zt. ,ltaBJleHHR. 

PaBeHCTBO )I,aBJleHHil B 061:,eMax, pas,21;eJieHHI:lX CTeHKa.MH Ka.Mepu, o6ecne.;.. 

qHBaeTC.fI aBTOMaTHqecKH C TI0M0l!ll>IO pery11.fIT0pa ,JtaBJieHH.fI. 

Ra.Mepa npe.ztHa3HaqeHa ,ltJI.fI pa60TI:l B HMTIYJII>CHOM MarHHTHOM 
. . . , . . . \ 

none, KOTopoe C03,lta8TC.fI HMTIY1ll>CHOtt KaTymKOll C Jlt8JI~30M :0:K-3.-4 

(pHC .3) • 
0

MarHHT o6ecneqHBa8T TipH BcICOKOtt '·pa'.:sHOM8pHOCTH MarHHT;_ 

HOro TIOJI.fI (.:!:,5% no. BCeMy ~6olfeliy -~61>eMy, KaM8pbI) HanpHJJt8HHOCTl, B ~eH-
·(:\"_.· . 

Tpe 12000 3PCT.(B HenpepUBHOM penMe pa60TH) H COOTBeTCTBeHHO 

I6.000 H 20000 3pCTe,D;T 1npH ~HKJie B 12 ceK H 24 ceK. Bee .Ma.rHHTa 

COCTaBJI.fieT ()KOJIO I70 T. Cpe,I(HHSI noTpe6JISieMa.SI MOl!lllOCTI> -:_2.000.JtBT--: .. ..:. .... 

H B mmyJI:oce :·MaKCm!i~:oHa.fI-- I8000~KBT~ Oxiai.ieH;~·"·;,;_r;H'Xa-BO)(Jt.:-- ------- .... 
·" . . •·~ 

Hoe ; BO,ll;a ~HPKYJIHpyeT BHYTPH TOKOHecyniHX npOBO,I(OB ceqemrnM 

46 X 46 MM. OTBepcTHe B nepxHett KaTymKe MarHHTa TI03BOJISieT 

CB060,ltHO CH.fITo KaMepy 6es pa360pKH MarHHTa. ~MarHHT npoeKTHpOBaJIC.II 
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TaKHM o6pa.sou, qTo6u no B03MO~HOCTH 06ecneq.11TL CB060~Hoe 

npocTpa.HCTBO B6JIH3H Ka.Mepu ~JIR pasMemeHHR 3JI8KTpOHHOlt annapa.Typu 

B CJiyqae Heo6xo~HM_OCTH nocraHOBK.11 KOMnJieKCHblX 3KCnepm.l8HTOB. 

f{OHTPOJIL 3a pa.6oron Ka.Mepu .11 ynpaBJI8HH8 pa60TOtf Bcex BCilOMora

T8JILHHX ycrpottCTB OCYm8CTBJIR8TCR co cne~HaJILHOrO nyJILTa ynpa.BJI8HHR, 

OTKy~a MOl!tHO peryJIHPOBaTh TOK qepes Har~eBaTeJIH, KOHTpOJIHPOBaTh TeM 

nepaTypy OT~eJILHblX ToqeK Ka.Mepu, Ha6JIJO~au sa pe:mMOM pa60Tbl 

HMilYJihCHl:lX JiaMn, BeCTH KOHTpOJib 3a ·nepeTHXKOU IlJISHKH B qJOTOannapa

Te HT.~. Cne~HaJILHl:llt OC~HJIJiorpaqi, pa3M8Jlt8HHblll Ha nyJILTe ynpaBJISHHH 

· Il03BOJIR8T KOHTpOJIHpOBan 1£0M8HT ~OCTlucemrn MaKCHMYMa TOKa. qepes 

MarHHT, MOM8HT npoxo~a qaCTH~ qepes Kauepy H MOM8HT BCnumICH m.myJIL

CHUX JiaMn~ TaKHM o6pa30M 06ecneq.11Ba8TCH.BH3yaJihHHlt KOHTpOJih ·sa 

npaBHJihHOCTI>I) COBMeCTHOtt pa60TH YCKOPHTeJIH, MarHHTa H K~Mepu. 

I{HKJI pa60TiiI ycTaHOBKH l!t8CTKO npHBH3HBaeTCH K ~HKJIY ·pa60Tl:l YCKOPH-

TS JUI• 

~0Torpaip.11p0Bau.11e Ka.Mepu npe.1tnoJiaraerca npOH3BO.Ii:HTh cTepeo~ 

qJOTOannapaTOM c 6ason 420 MM, caa6xeHHhtll llIHPOKOyrOJihHUMH o6~eKTH

Ba?..fH c yrJIOM 3pemrn 90~ c paccTOHHHH. 800 MM. ]JIH -!pOTOrpaq>HpOBaHHS 

6y~eT HCilOJih30BaTLCH 80 MM BblCOKoqyBCTBHT8JihHaH !pOTOOJI8HKa. THna · 
. . · I 1-. . 

"naHXpOM IO". Och 6a3H !pOToannapaTa pa.cnoJI~Faercn !JSpneH,IJ;HKYJIHPHO 
~ ..... -....... t:\: .. 

K HanpaBJISHHIO noJieTa qacTH~, T .e. B,IJ;OJIL KOPOJ'KOU CTOpOHbl Ka.Mepu, 

qTo .1tacT B03MOXHOCTh o6ecneqHTh 6oJiee roqHoe HSMepeHHe r - Koop

.Ii:HHaTu Ha 60JihllmHCTBe crepe0CHHMKOB. c~eMKa 6y,zi:eT npOH3BO,IJ;HThCR 

Ha O~HY nJieHKy. 

tj 
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. ?ARQTA nlicI?<I>Y3liOHHOrt KAMEPH IlPli JJ.A]JIEHIDIX no IOO aTM. 

A.3KKap.itT, <I?.IllBa6e, 3.rpettnep. 

(4>H3HKO-:-Texmit1eCKHti HHCTHTYT lieHCK0z:'O ymrnepCHTeTa, r,nP). 

OCHOBbIBaSICb Ha HaKonpeHH0M 0ilbITe B 0dJiaCTH ,ItHqxpy3H0HHblX 

KaMep, Mbl, C0TPY.ItHHKH ~H3HK0-TeXHHtleCK0ro HHCTHTyTa lieHCKoro 

YHHBepCHTeTa,nocTpOHJili .ItHqxlJy3HOHHYIO KaMepy .ItJISI padOTbl npH BbI

COKHX ,ItaBJieHHSIX. 

BnepBble TaK_HMH ,ItHqiq>y3HOHHbn.rn KaMepaMH .ItJISI BHCOKHX .ztaB

JieHHfi 3amn.mJIHCb KpeBe H 3Banc B 1952 ro,Ity B ntrnepnyne. 

llx KaMepa padoTaJia npH .ztaBJieHHSIX BO.ItOPO.Ita )tO. JO aTM. BcKope 

nocne noro, B TOM JJte ro.zty Batt1tomp nocTpo:r,rn xaMepy .ItJISI padoTu 

npH ,ItaBJieHHH B 50 aTM., KOTopaSI ,ItaBaJia eute 3aMeTHble CJie,Itbl,HO 

t1YBCTBHTeJIJ,Hbll1 cnon K0T0poti db!JI ciHIIIKOM HH30K .ItJUJ Toro, tlTOdli 

KaMepa MOrJia HCilOJib30BaUc·SI .. 3rplleK'.l:11BHO • 

BumenepetlHCJieHHble aBT0pbl· npH,IteplltHBaJIHCb Toll T0tlKH 3pe

HiiSI, 'lTO .ztmpqiy3HOHHaSI KaMepa .ItO CTaToqHQ aqxlJeKTHBHa npH ,ItaB- . 

JieHHH TOJibKO npnMepno 'A,O JO aTM.1MH.J!Ce nonuTaJIHC~ pacumpHTb 

noT npe.IteJI. ~rr1, 

Ha pHC .I Il0Ka3aHa K0HCTPYKrtHSI KaMepu-.,,Becb K0pnyc KaMepu 

B1monnen H3 rtenHoro 1.m:repnaJia. K cot.tanenmo, EHaM np11mnoc1, 

np11MeHHTb JiaTyHb, TaK ItaK nep:m:aBeIOnteit CTaJIH B rr.llP He duJio. 

Baepxy ,Itwpcpy3HoH·HaJI Ka.Mepa rro1tp1rnanacb y,ce 1rnHHb!M cTeK

JIHHHUM K0HYC0M, 3aKJIJOqeHHUM B 1ieTanm1qecKyIO 0d0JI0'lKY. 3:ra 

odOJIOtlKa rrpmtpenJISIJiaCb K. CTeKJIY llpH IlOMOlltH CMOJIH, KOTOpaJI 

BbI,Itep:xrnBaeT :rer,.mepa:rypy .ItO I50° • 

Ha 

B B111.zte : 

11130Jill1p0l 

HHR 

BHyTpeH: 

npenRTC 

Ta&xe p 

BB 

,ll~ipyIOT 

MeM6pal 

B 8TO l 

.ztencaT 

reprta 1 

Jll'.H)tKOC 

3TOT II 

Ilo3TOM 

HeB03:M 

Il03TOlJ 

KOHCTI 

(JQJII,111( 

XO)tHOl 

BeHHO 

cppeou: 

MepHO 

JieHHH 

caTa 

HHeBC 



- I2J .. 

Ha p11cymrn 2 _noKa3aHO ,ll;HO KaMepb!. )).HO ICaMepb! Bb!IlOJIHeHO 

B BH,ll;e 3MeeBHKa H3 Me.n;11, OKpyJKeHHOro CBHH~OM, H 

"l130JIHPOBaHO no OTHOWeHHIO K K0pnycy I<aMepb!. OKHa .JVISI OCBeme.;,. 

HRH BHilOJIHeHhl H3 CTeKJia H ynJIOTHeHbl C noyom:010 Te~JIOHa. 

BHyTpeHHHi1 od1>eM KaM.epb! !)Kpy:JKeH CTeKn'SIHHh!M KOJibIJ;OM, KOTOpoe 

npenHTCTByeT B03Hl1KHOB8HHIO Typ6yne~THh!X 3aBHXpeHHH H HrpaeT 

TaKJKe p01Ib Ten1IOl130JIH~HH. 

BBepxy Haxo,n;V.TCH KOJibll;O co cnHpTOM. Ilaphl cnHpTa ,ll;H(pq)YH

,n;HpyIOT H Bmrny KOH,ll;eHCHpyIOTCH. BHH3y noMell\aeTCH HedOJiblIIOll 

M8MdpaHHhlH, Hacoc, C noMom:010 Koroporo cnHpT BHOBb _ B03pautaeTCH 

B 8TO K01Ibll;O. )).HO :mi1eJIO HeCK01lbKO Bb!DYKJJY!O <pOpMy, tITOdhl KOH

,n;eHcaT odpa30Bh!BaJI T01IbKO TOHKJID nJieHKY. li3Mepemrn ':l:pamca H 

repu;a nOKa3aJIH, ~TO npH HOpMaJibH0M ,n;aB1I8Hl1l1 H npH Bb!COTe CJI0SI 

JltH,ll;KOCTH Ha ,ItHe B I MM nepena,n; reimepa.Typh! C0CTaBJIHe_T I6°C. 

3TOT nepena,n; TeMnepaTyphl H8MHoro Bblllle npH Bh!C0KOM ,n;aBJI9HHI>1. 

, Il03TOMY cos,n;aHHe nepech!meHHOro npocTpaHCTBa CTaHOBHfCH JJ!te 
. ' 

H8B03M0JKHb!M. To l!Ce caMoe OTHOCHTCH H K ,It0HBOti qacTH KaMephl, 

Ilo 8T0MJ Mb! dh!JIH BhlHJJK,IteHb! nepeHTH K ,It0HHOH q·acTH ,Itpyro~ 

K0HCTpyKIJ;HH. Tenepb ,ItH0 C0CT0HT T0Jiblt0':113 Me,ItH, K0T0paa B CHJIY 

d0JiblII0H TennonpOBO,ItHOCTH He npe,ItcTaBJIH8T3HaqHT8JibH0ronepe

XO,Itl!0f0 conpoTHBJISHHH, OxJialK,It8HHe ,ItHa np0H3B0,ItI>1JI0Cb Henocpe,ItCT· 

B8HH0 XOJI0,ItHJlbH0il ycTaH0BK0ti; pa6oi:a10mei-i Ha cppeoHe 22. Ilaph! 

~peoea nocTynaroT tiepes nepnyro ~py6Ky, pacnpocTpaHHIOTCH paBH0-

MepHo BBepx, saTeM cnycKaIOTCH BHH3 H 0TKa\lHBaIOTCSI. IlpH ,ItaB

JieHHM B0,1topo.:zta B 70 arMocqiep Mhl no11yttaeu teunepaTypy --65°c • 

CHCT8Ma HaTIOJIH8HHH. 

ca Ta Mb! TI0JI!,30Bamteb cnHpT0M H 0tIHIItaJIH -ero C. Il0M0iltbIO aJIIOMH-

HH8B0H auaJibraMhl, ,llT06ll OH 6b!JI llHCTb!M H C0BepllleHH0 
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He CO,Itepl!CaJI BO,Itb!. B npOTHBHOM CJiyqae odpa3yIOTCR KOMilJieKChl 

acco~Ha~HM~ KOTOphle Bb!CTynaroT B xaqecTBe 3apO,IthlilleH KOH,IteH

ca1.rvrn: n npHBO,ItRT K odpa3oBamrn cnJI1,noro TyMaHa, .no 3Toro Mb! 

BliIR:aq1rnaeM ITOJIHOCTI,R) B03,ItYX U3 Km.!epb! H ,ItOdHBaeMCR, QTOdb! 

TaM COBepmeHHO He db!JIO BO,Itb!. 

Boxpyr ~cpcpy3HOHHOil KaMep1,r" MOliHO ycTaHOBHTI> napy KaTymeK 

feJII>MrOJII>~a, C IlOMOlltI>IO -KOTOpb!X ·B KaMepe MOl!CeT db!Tb C03,ItaHO 

HMIIYJII>CHOe 1,mrmirnoe noJie,, narrpRl!CeHHOCTI,10 7600 3pCT8,ItT. He-

0,ItHOpO,ItHOCTI, IlOJIH B padoqeM Od'IieMe COCTaBJIReT 2%. 

Ha pHc.3 noxasaH OdutHH BH,It ,ItH~cpy3HOHHOH KaMepb! BMeCTe 

C ,ItBYXCTyneHQaTOH XOJIO,ItHJII,HOH ycTaHOBICOil. 

PaBHOMepHoe pacrrpe,IteJiemrn Te1mepaTypu y Kpb!rrrKv. xmrepb! 

-,ItocTnraeTcR c IIOMOII!bIO HHqipaxpacHoro cpHJII>Tpa, KOTOpb!H pacno

JIOJKeH Ha,It Kru.iepon BMecTe C COOTB8TCTBYI01IlHM 1rnnyqaTeJieM. · 
' . 

Cettqac R noxaxy HeCKOJibKO CHHMKOB, c~eJiaHHliX npH odnyt1e-

HHH Ka.Mepw HMIIYJI:&C8.MH o~HHaKOBo!.l HHTeHCHBHocrH or, T -ncToqamca 

raMMa- npenapaT MI,! ucnon1,3oaa1m ,ItJIR Toro, QTOdhl pern-

CTpnpoBaTI> yMeHbmeaHe KOJIHQeCTBa CJie,ItOB Ha KBa,ItpaTHb!H caHTU-
. ·•-··'),,' ' 

MeTp npH pa3JIHQHbIX ,ItaB:7IeHHRX. ·O,ItHOBpeMeHHO MbI onpe,IteJIRJIH TaKJite 

Mepraoe BpeMR, T.e. TOT nepHO,It apeMeHH, KOTOpb!tl HeOdXO,ItHM 
,• 

,ItJIR IlOJIHOro BOCCTaHOBJieHHR tJYBCTBHTeJII>HOCTH KaMepli •. 

Ha pHc.4 IlOKa3aH .CHHMOK, c.1tenaH~liH np~~,ItaBJieHHH BO,ItOpO,Ita 
~ . 

20 aTMOCcpep a TO apeMR, KOr,Ita TeMnepaTypa Kpb!IIIKH COCTaBJIRJia 

35°c. MepTBOe BpeMR COCTaBJIRJIO B 3TOM cnyqae 0,8 CeKyH,Itb!. 

Ha pnc.5 IlOKa3aH CHHMOK, C,IteJiaHHb!tl npH ,ItaBJieHHH 30 ar::

MOCcpep n TeMneparype KpliilKH 40°. MepTBOe BpeM~ COCTaBJIReT 

B ,ItaHHOM cnyqae 2,5 ceKyH,Itli. 
·----.-., -- ---- -- ----· 

CmurnK, - rrpe,itcTaBJieHHHil Ha pnc. 6, c,IteJiaH npH ,Itannemrn 

40 aTMOCcpep; Te_MrrepaTypa KPHIDKH 45°; MepTBOe npeMR cocraBJIReT 

OKOJIO' 40 ceKyH,It. 

Ha 

06'Ii.flCHSl 

Ha 

70 aTMC 

npeMR ) 

y,1taJIOCl 

HJTO n~ 

HCilOJII,: 

nepaTY] 

HeCKOJI: 

M, 

meno n 

H 

nep_aTy 

lIHCJia ·. 

KaK # 

n 
· 15 CM 

HaCTOSI 

npe,IteJ 

! 

-,ItH¢q)Y 

Ka.M8p 

3JI8KT 



)MfIJieKcbl 

KOH.IteH-

> oToro Mb! 

1, 'l!TOdb! 

tapy KaTymeK 

, cos.ItaHo 

:Te.Itr. He-

H BMecre 

.v. Kairnph! 

b!M pacrro

eJieM.-: 

ilpH 06Jiyqe-

T-HCTOQHHKa 
6o1 perH-

Hb111 CaHTH

l{0JIHJIH TaK,ice 

OdXO.ItHM 

irn BO.ItOPO.Ita 

)CTaBJIRJia 

~KYH.Itb!. 

rn 30 aT

}TaBJIRer 

LBJI0HHH 

cocraBJIRer 

-. !29 -

HadJID.ItaercR yMeHbmemrn KOJIH'l!eCTBa cJie,JJ;OB, itoropoe 
I 

od~SCHH8TC~ TeM, '!!TO YM8HbmHJIOCb KOJIH'l!8CTBO napa. 

. Ha puc. 7 1:IP8.ItCT8.BJI8H CHHMOK, C,1t8JiaHHLl:I npH ;ttaBJiemm . 

70 aTMOCcpep BO,ll;Opo~a; TeMnepaTypa KplimKH paaHa 60°c; ·yepTBOe 

BpeMR ,ltOCTHraer npH6JIH3HT8JibHO 3-x MHHyr. B nocJie,JJ;Hee BpeMH 

y.ItaJIOCb COKpaTHTb MeprBoe Bp8MH Ban0JI0BHHY· 3TO 6b!JIO ;ttOCTHr

HYTO nyTeM DOBHmeHHH TeMneparypli KpbiillKH eme Ha 10° H nyreM 

HCfIOJib30BaHHH O'l!Hmem~bIX napOB, l{JIH roro,. 'It TO dbl c;tteJiaTb TeM

neparypHoe pacnpe,11;eJieHHe 6onee JIHH~RHliIM, Koxyx KaMepu rakxe 

H8CKOJibK_O nporpeBaJICH, 

MepTBOe BpeMH DOCJie HMIIYJibCa HOHH3a~HH MOJlt8T 6HTb Yltel;tt

ll!8HO . nyTeM C03,ll;aHHH :S Kal,18pe 3J18KTpH'll8CKOro DOJUI, 

HsMepeHHH, npOH3B8,11;8HHHe npH ,JtaBJiemut .70 arM. H npH TeM- . · 

neparype ItpbtmKH 60°' noKa3aJIH, qro C JIHHe_RH~M YB8JIH'll8HH8M 

'llHCJia HOHOB B 8,ll;HHH~e Od~eMa It~uepbt /V M8pTB08 B03pacraer 

KaK II 3• 

IlpH ,JJ;aBJI8HHH BO,ltopo;tta 70 arM H noJie3HOM ,ll;HaMerpe KaMepli 

I5 CM y,ItaJIOCb ,ll;OCTH'llb BHCOTbl 'llYBCTBHT8JibHOro CJIOH B 2 c:w.·B 
\ 

Hacroamee Bp8MH npo,ll;OJIJB:a!OTCH padOTH no.,JJ;OCTHJlt8HHD 'l1pe~yeMoro 
i',-1 "" 

npe,11;ena B IOO aTM. 

H.A.]odpoTHH: .O' 

.IlJI.R ItaKHX padoT ·npe,JJ;Ha3miqaeTCH 3Ta Ka.Mepa? 
;Q 

. . • 1 • • 

B nepByn·oqepe.Itb KaMepa npe,11;HaSHaqaerca_,1tJIH HsyqeHHH 

· ,1tHqxpy3HOHHHX H ItOHBeitTHBHbIX npo~eCCOB cru,10tt ,It,tqxpy3HOHHOit 

Ka.Mepbt, a B ,JJ;aJibHenWeM OHa dy,IteT HCfIOJlb30BaHa ,ll;JIS p~60T C 
3JI8KTPOHllliM YCKOpHreneM, a raKJlte C YCKOpHTe_JieM _THJB:8JIHX qacr:r,n:t •. 
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B.K.IlnnHJeBCKHH: 

MepTBOe Bp0MR H3MepRJI0Cb B npHCYTCTBHH aJieKTpHqecKoro 

nonsr HJIH c5ea Hero? 

P.illBac5e: 

MepTBoe Bpe1.m H3MepRJI0Cb qea 3Jl6KTpH't16CK0r0 nOJIR • .R yliCe 

roBOpnJI, 'QT0 BpeMsr M0XH0 yMeHbWHTb nyTeM C03,ItaHHR B KaMepe 

3JieKTpH't16CK0ro TT0JIR. 

B.K.IlRTTHA6BCKHH: 

KaKaR BeJIHqHHa TeMnepaTypHhlX rpa.1tHeHTOB B qyBCTBHT0JibHOM 

cnoe? 

<I,.ll1Bac5e·: 

OK0JIO s0c/cM; HO TOqHo R He•Mory CKa3aTb. 

B.K.IlsrnHAeBcKnn: 

KaK0BO ClbIJIO paCCTOSIHHe M6liC.ltY ,ItHOM H KOJibD;0M co cnnpT0M? 

4> .illBac5g_: 

CJie,ItyH pac5oTe reTKe, K0TOphln, ycTaHOBHJI ,ItJIR MaJihlX KaMep 
r·. 

C00THomeHne .1tnaMeTpa K BhlCOTe, Mhl H3dpaJIH BhlC0TY, paBHYD., 

7 CM npH ,ItHaMeTpe KaMephl 15 CM. 
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