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BBe;geHH8 

vlcC.lJe;gOBSHI'Ie CBollCTB oomeCTDS C llOMOl1\blO nOJIOllrnTeJl:nrnlX MooHOD JUl

MeTCR :nl1TellCUBHO pa:3B1Ul8IC11leflcn OOJIaCTJ:.Kl npHMeH8mH! RJlepHo....;fM3J.1l/cCKl1X 

Me TOllOD. 

~If3Jr1leClWM OCHOBaHHeM HOBOro HarrpallJIelm.FI HCCJJe;goBaJm:1! CTaJlO 0'1'-

KpUTl'Ie lleCOXp9HeHIU! npoCTpaHCTBeHHo l! "eTHOCTH B rt. - JU t- -V If 

~- e T v+\l paena;g8X. 

IIepBU1! }f3 (')TUX p;1cna;goB n031lOMeT n O.nyqH'f:b ITy'lOK n):lO;gOJIbHO noJl.Jl
p1iSOBalmliX MooHOB, a DO B'l'O):lOM paCDs).{e OTKpl:mSeTCIl B03MOlKHOCTb fT):lO

CJleJllllTh H8rrpaBJIeHlJe cmma MIlOii8, perJllCTpl'IpYJI 1f3.1IY'I-aeMlle n03HT):lOHbI. 

VlJJ.ITIOCT}:EIItHc'l! MOllte1' OUT}, Illic.l, r,ne PJU. ,P" ,Pet - HMITYJlbCU MOOHa, 

HeATpmlo n 1l03Prl'POH3 , a Sf" . S", Set - me cmmu. 

Pv Sv S~ fJ.. 
~ (2) <=n-

P 51) v 
5",-~ Set Pe+ 
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Pv S v 

PRe . I. 06pa30RaHHe n pacrra..rt nOJlJl'IlH30B2IIHOrO MIOO1Ul. 

YrJlo-ooe pacnpe;ge.IJell'le n03HTpoHOB pacn~a OlmCblnaeTCJI q;oJll-lYJlot! 

W(e) ~j -t aocose , (I) 

r;ge e - yrOJl Mell".,IQ' H8rrpaBJI8RHeM BWIeTa n03KTpoHa H cmmOM MOOH8; 0 -' 
0 

KO<l<l$mHeHT aH1130'l'p<lllHJ.l, 'l'eope'l'K'lCCKOe 3Ha'IeHHe ROTOporo pBBHO 1/3. 
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nona,naH B MIDlIeH:b, MlOOHIi H3-3a B3aID.10,llel1CTBl'lJI C BemeCTBOM H3MeIlJOOT 

CBO~ nepBOHa~anbHYID nOAHpH3~ . IT03HTPOHIi pacna,na n03BOAHDT Ko~e

CTBeHHO H3~Th 3TOT rrpouecc. HuTeHCHBHOCTh c~eTa n03HTpoHOB ,neTeK

TOpoM. p8CIIOJlOlKeHHIiM no,n yr.nOM e R rryrncy. 3aBKCHT OT BpeMelm, rrpo
we,lll1lero C MOMeHT8 OCTaHOBKH MIDOHa B MI'llllelm: 

cl N (e, t ) =No ' r, - t:./tl" [ 1 1- a . P(t) CO 5 e ] d t (2) 

-t.;r.". 
3nech Ko~eHT t ytmTH.BaeT n o rrpBBKY H8 paCIIa,lJ; MIOOHOB (Lj14 ~ 2 ,2 
MKc) . No H a 38BHCHT OT mlTeHCHllHOCTH H X8paKTepHCTKK pel'HCTpR

pyJll1eS! annapaTYllu COOTBeTCTBeHHO. a P l t ) - II0JIJrplI3aIJ;Rfl MroHOB B 

MOMeHT p8CIIa,na. TaKHM 06pa30M, nO.JI.RpH30BBHHble nOJIOlI'Jl:TenbIWe MlOOHbI sm
Jl.!llDTCH Me~eru.u.m 'I8CTm:r,aMK, IIOJUIpKsatnm P (t ) KOTOPllX B .IID601t MOMeHT 

BpeMeHH Mo~eT 61iTl> Ollpe,neJIeHa no aCHMMeTpHH yrJlOBOrO pacrrpe,neJIeHHH 

n03HTpoHOB JU ..... e v \i pacrra.na. Ha6;nmelfHe 9a R3MeneHBeM RanpaBJIeHWI 

cmma MIlOHa PI COCTaBJIR8T CymHOCTb jU. 5 R -Mero,na ( JU S R - I'u()n S pin 

Rntation or Rel Axat i or or Resonnnce ). 

Kpyr 3ana'l, pelllaeMW( C n OMO!lU>1l JU 5 R -MeTo,I.{B., O'leru; IIIK~K . HM 
MOlmO KCCJIe,nOBaTh JlOK8JIbHlle MB.I'IDITllIle IIOM B BellleCTBe / 1. I ,;, OTHo

CHTenbHlle o6~eMl1 CB8pxrrpOBO,n~ R HOP.~ 0 6J18CTe! B cBepxnpoBO,n

HKKe /2/, MarHBTHHe ~30BUe nepexo,lOi 13 , JlHifWy'aJ/IIJ R JIOKlUIli!:38IU{1l 

rrpHMeCHol1 ~CT~ B KpHcT~ecROf pellleTKe !4~I8/, 9a~oBOe COCTOR

HKe Bo,nopo,nono,no6Ro~ llplJMeCH B BemeCTBe 11: .npy1'He rrpoueccli H RBJIeHWI. 

R:)JIee nOJIHaR HHilJOpM81Uf.lI 0 IIpRMeHeHrutX JUS R -MeTo,na MOlleT 61lTl> n o 

~epITHYTa B p860Tax /5-12/. 

ITOCTaHOBKa 3x cIIepKMeHTa 

• 'I':mm'lHaH cxeMa .JU S R. - 3KcnepHMeHT8 rrpKBe,neH8 Ra pHC. 2. OCTaHO&

y,a MIlOHa B Mmllelil:f, orrpe.ll:eJUIeMaH KOM6mranHel1 ClU'H8JIOB OT ~ntJI.J:UI

llI!IOHBl:lX C1!:eT'lHKOB I 234 , JmJlR:eTCH CTapTOBHM CID'H8JIOM lVIR 8ll8JIOrOBOrO 

IIpe06paSOBaT8JIR BpeMeHHllX lJHTepBaJIOB (AfIH). CJnoHaJI "CTOlJ" BHpa6aTH

OOeTQ.R: B MOMeHT BWleTB II09KTPOHa pacna.n.a, 4:mtcHPYeMJd Ko.,6HHBUHell 

Cpa6BTlffiSHHR C1!:8T'lHKOB ~456. HHqo:pM8IlJ{H 06 KHTepB8JI8X BpeMeHJi! Me!UlY 

CKrHaJIaMlt "CTAPl'" K "CTOIl" , rrpe06pasOBa.BHM B KO.n 6JIOKOM IIBK, IIBKalI

JIHBBeTCH B n aMJiTR 8MIL!!KTy.n;Horo 8llB.lIHS8'l'Opa AA III .na;ree 06pa6BTlffiS8TCJI 

HB 313M. 
Ha~C.3 IIORa9811 CHrHaJI rrpeUe ccl/IR CllRHa MOOOBB B MOHoKpecTaxHe 

ue,nH /4 • T . e. 38BHCRMOCTl> CROPOCTH C'leTS B n03RTpoHHOM TeJI8CKOIIe 0'1' 

BpeMeHll: t ,OTC'lHT!l.BaeMorO 0 '1' MOMeHTa BXo:z,neHllR: MIlOB8 B MmIIeHh. 

TaKa.H ORcrrePHMeHT8nbRBH 3aBHCHMOCTb x apaKTepHa ~ K9MepeBHI, IIpOBO
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./ "'" I FMc.3. CHrHa~ rrpeueCCMR ClTHHa 

1.1"./. MlOOH8 Ii Me,rrn nplt T=JO K 

l B nonepe'lHOM WarHlt1'HOMr· -r" "J 
n o.r.e. 

&c.2. TID1J.I'ffi8R CX 8M8 3KCIIepHMeHTa . 

M - Mllli!eHl>, ~1l - qxJJIYlHP0Ba IDiMIJX B MarHllTIlOM nOJIe. rreprreH

~rKYJIHpHOM HaIJp8B11eH1110 nyT.£Ka 

HH1!-aHTllCOBna.neHHn, ITBK - MOOHOD . npl! :JTOM rtoPMYJIa (2) 

rrpeo6pa30Ba TeJIh RpeMR-Kon . np,lOCpeTaeT IlIUl: 

TeJIM. CCA - cxeMa COnn8,lle

A.A. - MHOrOK<lHa.JIbHutl aHa.JtIl: - - 'IL,. [ 1tN (l:) = o e
3aTOp , Am1 - BHaJIOrom.j:! 


rrpe06pa30BaTe.JIb l1'H1'epBBJIOB, 
 + a . P ( t ) . cos (,)p t J, ( 3)
ellCn - qx,pMRpoBaTeJIb co CJie

n.ffil!}IM rr0 par or~ • 
r,lle G);u - ""..BCTOr8 Jl8PMOPOBCKo.ll 

npeueCCaH ClTHEa MIDOHa. 

HazOoJle e 'laCTO BC Tpe'laKllle lk.FI 3a.n8'leil DPH rrpoBe.n:eHHH p 5 R -3KC

rrepJ.IMe!lTOD .RR1lJ'le r CR 113~elille 11:3MCHelmR C BO~CTD BemeCTBa HJlH X8paJ<Tepa 

.I01<t¢y3IUf MIDHa B 38BHCltMOCTK OT TeMII ep8Typtl. 2 TO rrpR"BO,lJ;KT j{ Heo6xo.n;H

Pl.OC Tl! C03.llaIDlR YCTpol1CTIl , o6ccrre'fHB8KJllID( nO.1rY'leHHe T]l € 6yeMIiX TeMnepa

Typ, I{X H3MepeID'l'e I'l c 1'86HJlR3aJIHlO. Ha.aOoJlee CJIOlF<HO 3'1' 0 ,neJI8n B o6JIac

TJII H83KKX TeMneIlBT:,rp. 

B Ta6JIKUe rrpme.lleH8 IDIq}O:rr~8llRJl 0 MIDlHMaJtU!1lX Ter-.mepa TY})aX, C 

KO TOPl-lMJ.! paOOT8JI:H qJJ1131lliH. 3a.JiKMaDI!lle cR JU S R -lfCCJIe,nO B8llR.fIMH. B rpa<Pe 
"OpraHH3amm" B OCHOBHOM Yl<.8 381iO MeCTO npoBe~eHBR 3KCnepltMeUTOB. 

TaR KBI{ Y.PYl' r pymJ, ytIaCTBYJ!IIlKX n 3TKX pa60Tax. 3Ha'Ul'TenbHO Illifp€. 

UeJl b70 llamero C006meHH.f! JlBJIHeTC.f! KpaTKoe ormcaRHe anII8p8TYJlbl Z 

MeTo~ecKHX lTJlHeMOB, HCnOJI:b3yeMbIX E HH3KOTeMllepaTYJ)HI:lX .f1.S R-2Kcne
pHMeHTax. 
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Tac5.mru.a 

CTpaHa OpraHJ13aWw 	 Te~me- ClIococ5 IICJJy'leHll:f! JlHTepa
paTypa TYpa 

CCCP OI1ffi1 4 ,2 K ~e lIpOrOtffiHl! / 1 3/ 

l1A? m.di. B.KYP'l8TOBa 1,5 K 4rie 1I0,n: OTKatIKoff /14/ 
JJMm.> AH CCCP 

HM. E.n .KoHCTaHTKHOBa /24/ 

r02 Hana T~ l ' Ii }' 	 0,5 K ~e 1I0,n: OTKa~On /15,22/ 

CilIA 	 L " L 0, 12 K pa cTBOpeHll:e ~e B 4He /16,21/ 

!J /\~·r? 3 K 4He rro,n: OTKa"'!Koi /17/ 

!ilnenuapKR 	 r;:';;111 0 ,03 K ~cTBopecm:e ~e B ~e /18/ 
:;r ": 2,5 K ~e lIO,n: OTKa~O~ /19, 23/ 

HrroHlm KEK 	 0 , 09 K pac TOOpeIme ~e B 4rle /20/ 

ArmapaTypa ,Il,1tR noroeHBR HH3KKX TeMnepaTYP 

MmlleHlJ H3 HCCJIe.nyeMor o BemeCTBa 061l'lllO rrpe.n:craBJIJUOT coc5o:l! .n:uCKR 

TO.1l1l1IDlOa HeCKO.1[hKO rpaMMOB Ha KBa,llJlBTlillii CaHTHMeTp. I1crroJIb3oBaHHe Ta

KHX MaccuBHliX 0c5 pa 3I\OB HBIIJieTCf! lIpeHMYUleCTBOM;U S R -MCTo.n:a rrpu H3yq:e

HI'IH CBO~CTB Mp.TaJUlOB \{ nOJIYTTPOBOlDHffiOB, 1'aK Ita]{ JVI.R flMP H JIIP lIPIDW

.JU{TCf! orpaHl'f'IH!l8Tb CIl HCCJIe,n:OBaIrn:eM M8.IlWC ROJlJIOlJlDfl:lX 'lacTIm. 0 6pa3J.J;H 

HCCJIe.n:yeMoro nemeCTBa rrOMeuta lOTCR B KplfOCTaTN, B ROTOPIDC YCTaRaBJIHB8

eTCR Tpe6yeMaf! TeMneparypa . KOHCTP~f! Kp H"O CTaTOD 06YCJIOMeFla YCT

pO~CTBOM 3JIeKTpoMarHHTOB , rr03BOXHID~' BBO.JU{Tb 0c5pa3~ B~6o~ 06

JIaCTI, 'lepe3 Y3KMa rOplf30HTa.1[hm~ /13/ ItlIlI BepTm<aJII,H~ / 25/ MHaJl 

Me~ C'leT~m 3 K 4 (puc. 2) R HX CBeTOBO,n:aMH. K RpHocTaTaM ~ 

JU SR -::lKCnepHMeHTOB rrpe.JrhRBlIJmTCH cJle.JJYHllme OCHomm e Tpe6oBaffiHI: 

I . ~ o6ecrreQeHKR 60.1[hllOrO TeJIeCHOrO yrJIa. a CJle,n:OBaTe.1ThHO, BH

COltO~ CKOPOCTH" c 'JeT8 , paccTOJl1l.Ke M8.llIJY" O){..lla1l:,lta eMHM 06pa3UOM n C'IeT'IH

ROM 1I03HTpoHHoro TaneCRona (4 Ha pHc.2 ) .n:o.~o 6~Tb rrpe,n:eJJDHO ManuM. 

2. C neAbID c~eHKH qoHa MeM6paHll OROH KpnOCTaTa, CTo~e Ha ny

Til: JJY'DW. , ~OJIlJ[H],l CO.l(epHla Tb MHHl~Ma.'IbHOe KOJIWreCTBO DeIQe CTBa. 

3. B KOHCTPYKUHH ,n:eTaJIe~ , pacnOJIO~eHHHX B6~3H pa6o~ey o6JIacTH, 

Heo6xo,ltBMo n OJIHOCTI,lD HCKJJJ(J'la TI, ilJePpoManmTlWe MaTepIJa)[~, KCRBlIrBllIllRe 

MaI'HHTHOe rro.JIe. 

4. KplJOCTaTli ~O.JDlllibl 06eCn etmBaTI, 6HcTpoe YCTaHOM eHHe Te~mepaTY

phi 06pa3~ H cTac5HJl:bHOe ee rrO,l1,lJ;epll\aHHe BO npeM.fI 5ltcrrepm.leHTa . 
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PaCCMOTpm.l omm H3 'Curro n R[>IIOcTaToB . ROTOPf~ j.l l'lCJTOJrI,30BO.'!CR CO':' 

PYJlHllKaMI1 JIa60pa TOp1m fU!,epHhIX rrpo6.JIeM 0l1ffi1 H HA2 m~ . fl. B.Kyp'laTOBa/ U 

.IUll npoEe,n:eHIIIR ]A 5 R -:mcr:epHMeRTOD B .IU1arra30He Tel,mepa TYJ) 4,2-30[1 r: j 

Cxer.(8'l'H 'l8CIUff.! 'lepTelii MOTa.l[TflJ'IeC1WJ'(> BaKj"y1AJllp OBB.HBOrO KpMOCTfJJ'Cl 

.Ii",.q c.n.mW'IlIOI'O 06pa3Ile lI fMEereH lIa pHC . 4 . 

8 .2 ,6 
/~ 

./"' / ' 

/ 
I H~ 

I~e 
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PHc .4 . 	MeTaJl.JlH'{eCltl1 11 I,PUOCT8T ,IJ) lJt p a60T l i B ,IU18rra30He 

TeMIlepa Ty'p 'l, 2-tJOC K. I - B.'J1tYJ'M1fW\ RO)[)'X. 2 -
KOprryC l<OHT e!1H epa , :3 - o6pa 3el{, 4 - Tpy6K8 ){.JUI 

rrO){a~1 xo~o~oro ra3a. 5 - Harpe BaTe~b , 6 - NlXon 
r a3a. 7 - 3.~ eFT1 )wfecRHij pa3'L8!1. 8 - OKRa Hel MaA
.napa , :;J - OKIIR l<!3 6epH.JJ.lIHeBO~ 6POP'3~1. Ie - GTBep

GT.IR )I)Ii1 o6.n:ysa o6pa3c(J . 

XO.1l0,IOlbll! r e rod i IIocTylIaeT K 0c5pa 3J..Ci' J Qepe 2 Tpy c5r:y 4, H8. 1\01'1'.e 

t:OTOpol! BMOHTlfPODa H HarpeBaTeJIb 5. 0 6JcrD 06 pa3ua ocymeCTBJIReTCR paE
Hor.:epHo C Topu eBWC ero CTopon 'lepe3 TOHlOle oTBep cTRfi Ie B CTeHKe ROTT.r 

lJ1JJ,C;)0 FBHa'la, oKpy)~aOllerO 06pa3Cll,. KOHT Si\HCP MR o6pa31:J,a 2 IIpEOn CTaB

:-!Re '; codon W10Cl"ytJ IJ;WTl1R.n:pH'lecKYlO ?Opo6RY !'I3 .J18 TYIllf . l-IMeKllij'IO D ua 

npaBJIeHlf.1 rtyqI<8. MJOOHOD OKl!a 9 >1:3 6epH.'lJIIWBo:li 0POH 3U TOJlllllfi! o ~i 100 MIOkl. 

\.J11.~ OBOe Kpen:ieJ-II~8 Rp !:llllIDI K KOprryCy ROHTe1lliepa ocyme CTB.1l.fI8TCIl: C rro

MOlUI>Kl pe3I,6H, a B8..KYYMlIM repMe Tl13auH.1l - nyTelii rrai lKlf ClIJJaEOl,l By.na . 

.TI.rJ.ll: YMel.ThlUeHlilH TerrJIOrrpmOKa Y. OOpa3IJY ROHTcilnep C MHl!IeHI,IO oc5epHyT TOH

K.~ aJIRMI[HJI'POBaliRlIM Ma itrrapoM. BaKY'~ KOJKYX I RplwcTaTa C.I(e.'IaH !f3 

,llIOpa.1IDlliHHH n mleeT Mall.JIapOBLIe olO!a Ha nyTI[ IfY1J:Ka MIOOHOB. BaKyyMHI1il 

KO~X y.o~eT nOfl.HOCTbID CHHMaTI,cR, oCBo6o~all: ,n:OCTyrr K ROHTeaHepy C MH

!ll8HbKl. 

0 6mee RO~~CTBO C03~a~ero ~H BemeCTBa Ha ITyTH MJOOHOB COCTaB

.JUI8T 0, 25 r/cM • llep BH}1 C'IeT'JHK n03Hrp0HHoro TeJI8CROna Mo~eT c5I:lTb 
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pB3Mel:{8H Ha paCCTORHI1H ~ 35 !11M OT Il8HTpa 06pa3~. &8 3TO n03BOJIR8T 

rrOJIJ7"l!lITh OTHOW8Hl18 IjIoHa K 3<Ml8KTY ,lJ,7IH TaKOrO KpHOCTaTa IGtI2%. 
]\pI10CTaT rrO~06HOrO THna C H8CKOJIhKO MO~8pHR3HpOBaHHlH~ KOHT8~8-

POM rr03BOJIR8T pa OOTa Th H C B 8lljCCTBOM, CKOH,lJ;8HCHPOBaIIltm1 li3 ra30Bo/.l 

q;a 311 . 

JllI.H rrOJry'l8HR5I TeMIlepa TYP HIDlte 4 , 2 K B p.R;n8 rpyrrrr, 3aHHMa 1W!RXCf! 

JU 5 R -l1cCJle.no BaHl!RMH. HCnOJIh3ymCf! JqlHOCTa Tb! C OTKB'IKo :A napoB 
tJ /14 	17 19/ .1. . II" .".>/J1 e • , lIJill -He' 0, _'" • ~o rr03BOJIfl8T OXJIB.IllITh H3yqaeMtle 06pa 3Ilb1 

,lJ;O 0,5 K. 
B HaCTOfill!8c Bp€M JI Bc e 6 0JfbIDH1! HHT8p8C BH31:ffi8.eT rrpoBc,lJ;elllIe jU 5 R

orrHTOB B ~nuJnITpanycHoA o6JIacTH C rrpHM8H8HReM pe~HXe~TopoB paCTBO

peHHfl ~8 B 4H8 ~ OX~eHR5I OOpa3IlOB /16,18,2 ,21/. Pe~pHXepaTop 
pa CTilopelmH rrpe~CT8B.'IfleT co6o:A o OJIee CJIOlKHOe YCTpo:ACTBO, 11eM ynOMf!

HyTb!e paH8e K pHOCT8Tb!. rrpM}~ .ne~CTBHR 3THX pe~pHXepaTopoB OCHOBaH 

Ha rrOrJIOlljeHltJl: TeIIJIB TYpH pacTBOpemm lI!R.IlKoro ~e B 4rfe. Ha pHc.5 n Ol\a

3aRa l1pIDI1epHaR CX8Ma pe~pIDKepaTOP.D, HCrr0.1Ih30.BaHllerOCR B L B L (CIlIA) 

rpynnotl RITOH Cl<KX IlCCJle,lJ;OBaTe JIe:A 7I 6/ )tJIJI OXJI~8HHR HCCJIe.llYe,,1rlX 06

pa3UOB 	 ,lJ;O 0,12 K. 

7'iK 

l\ r) " epo 
urtrpQI IU\.i 

· T~f1 ·,nl{ '/lJ"l tt"' J}or, 

.. L v ~ , 'rl 

;:; 1t rn ~lC'l l Jr-H '; :: 

MU Wl''' l> '0\' 
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PHc.5. 	 Pe~PJflKepa'f·Op paCT OOpemlJl, ITllMMeHf!Rll.KHCJI .IlJTf! jU 5R... 3Kcn epRMellTon. 

It 

Cpe,n;CTBa mlMepeHRfl H cTa6RJIH3amm TeMrrepa m hl 

HlmoOJIhwee pacrrpoc TpaH8lllIe IIpI1 R3MepeHI1H TeMrrepaT}llH oopa 3UOB 

rrpH H3yqcHKH CBO:A CTB Bem8CTBa C n OMOmhID MKOHOB rroJIY'IR.1IH TepMoMeTphl 

COnpoTHB1ICIDtfI: yrOJIhHHe. rCpilaHHeBHe, M8Ta.Jl.JIW{eCKHe. OHIl xapaKTepl!! 

3ymCJI xopOUleA TeMllepaTypHOn -qyBCTBKT8JIhHOCThlO, M8JIoA HH8PlUlOHHOCThID, 

B03MOl!HOCThll IlpoBe,lJ;8HRJI Herrpe pblBRHX l!l3MepeIDli!. K T c pMoMe TPlM corrpo

TKBJIeHlIJfl 6J1lf3lGl ITO CBOMM CBO:ACTBaM ,l{HO,!UlUe .un T1{}!l{l1 T8MTIepaTypbl. lif.x 
.nel:\cTBlle OCHOBaHO Ra TervrnepaTypHof\ 38mtC.HMOCTM na.n:eHl'IR H8DpRl!':eHI1JI H3 

p - n -ITepexo.n;e , -qepe3 KOTOp-Ul rrpoTeKa8T nOc~omlHl:Itl TOR H npJ1MOI~ Ha 

rrpaBJIeHKH /26/. 
~aKTopoM. YCJlOlKHm!.II\lm rrp<JBe.ueHJl!e To ' m l1X i1:3MepeHMl1 TeMrr 8paT;;p 

3J.l8KTpwreCKHMI1 MCTo~aMH B JU 5 R -,m CnepHMell Tax , 5IL1.'Ie TCI1 HaJIWllIe 1I18r 

mtTIlliX IloJIefl. Ha p HC. 6 IT0K8 3aHH rpaHII~ .D;Italla30HOB TCI.mepa 'J'TJP R Mar
HRTHHX IlOJleil, ITPH KOTOpHX 06W1lliO n CIIO.1Ih3YlO'l' pa 3JIHlTIrue THIT<l TepMOM€ T
poB /11,16,18,27,28/ . 
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PRe. r . . 	fpalllm,U TYpru.ICl-IP.HvrH pa3Jm'lmlX TRITOH Te~OMeTpoD B 

M8rmlTHOM HO.ne . 

I'pV.l-<9P. 	 J O'le p'mroe T 06J!arTL lTIMMeRCn1'!H yrOJIhHfD: TefJIIOMeTpDB 

II 1'''11- I'" II:/'. " .:p .·e r", n, n L ""~:hit n" ) . I1x .nOCTOKHCTBOM HBJIHeTCl'I 

cpanlTI1Te.lIJ>lICJ HM31{[JH 'IYnC'l'IDl"'l'eJIhllOCTh ]{ MaI'HHTHllM 110.1lRM , Offil 1.18JJOr a

~8P1'!T1I" If nellle"RIl. 110 llOJIT'OBpCMeHH811 CT80HJIl,UOCTh HX HmP:e, 'leM. H8

npRMep. y rR,~alllWBIJ:X. 
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fepM8Hii e Ri.J € Tep.l0~ieTpH (Iq:UIlaR 2 ) n03BOJI.fII') T H3MCPRTl> TeMIlepaTY

Pi TOlffiee (~ il ,aO:: K), TaR RaK ORJ~ COJIee CTaOIlJThHbl IT jCTO,l'lllBl1 j{ 

~ ' erMOOU'~'Il~ r>OB'3Hllm, }!O.llb !l le COXp3HRIOT CEOIO nepBOHa"ta JlhHylO :w : :HdpoBK,Y. 

O,IlllalW rrx nCKa 3DmlH Cy..ThHee 3a m f CRT UT :.1arHHTHOro rroJ'.J1 ITO CpaBHefrnJO 

C yI·OJibHII:,m. 13 CI1JlhH;rr. !J!ar HlfTJ I!/X ITOM!:=< 3TH Tepl!OfveTp l:I nplfX O~TCR 
nepeJ{[ L'IITdpomHlaTb /28 .20/ . 

113 MeTaJUIlI'IeCIO!X Tep.~oMeTpoB JlytIl~e .Il?YI'ifX ce dR. 3apeRoMeH,IlOBaJlH 

n.r.a TJrnOBhle e nuulR 3 n O}(.a3!lIlaCT rpamm y IDe odlol'UlOro l!pm.1eHelIP.:.fJ). 

y 3TI1X 	 'T'epr,IoMCTPOB dOJIhUIOtl TeMneparypHWl Ko~eHT oonponrB-1CHI!Ji 

/). R/ t:. T , npJ.l'~e~,! 011 nOOTO.fIl lOH PI O"lem , oTadl!JIeH lTpH TeMrrepa'l'YJ)ax 

OLo.W 	 3D l[ 11 DI1::JC. 1I0 l1pH 6 0.1ee IUr3 l<HX Te"ffiepaTypllx "!yBoTBlu 'e.lTh

H0CTb :L1D T~mGm.rx TeprJlOMeTpoB na,nae T , O.llHOBpE'MeIlHo YOHJUffi8eTOH 3aIDI

c m.IOOTI, n Oy.a3a HHt! 0'1' DeJIJftIID!U r"arnI1TIlOr O ITOJIJ'I . 

Jl'L'l H3Mep eHl1!1 TeMliepaTYP C TOT[l{OCTbKl 0, I K MOlKHO ycne'JI!o n p>l 

=,~CH;;~h 	Cepl{~HWe KpeMH>leBUe M.m l'epMamleBlIC ,n11 0)lJl, HO 1'13-3a ,n;oJIronpe

~~(lIlH()r. 	 HeCTa6l1JlbHOCT>f xapaKTep>fCTJIT., BU3 B3HJf0l1 .nerpa,nsI.tHell p - n _ 
r. CpeXO.n.8, OIUI Tped:flOT OOJlCC '{aCTo i! Ka.Jm6 p0BJm. llHo,1Viu e TepMoMe Tpu 

'f'jJ'lCTIl!!Te.lJ],HI1 R MSrHl!THor,lY IJomo, 0 nOHrul:eHlleM TeMnepaTypH 3Ta '!YBCT

BrlTe.~hIlOCTh YBe:ilf'lITBDeTCJl . 

HaJ100.rrhluyr~ CJIOmiOcn rrpe.nCT8BJI.fICT TO"lHOe y.3MepeHl'l e TeMnepaTyp 

lIw.;{e I 1< . TetL'IOITpODO.1U{QCTb OOJIhlIIITHCTBa 
MaTepna.~oD npl1 " TIDe TeMn er-a'!'y

pax CIVThHO na.z:aeT, IT IJIllrBe.nelille Tep.!OtleTpa B Ten.no ooe paBHOBeCJ1C C 

oC1,eKTOM, TeMn epaTypy T<O Topor o HaIlO >Y3rnePHT:Eo, CTallo mncsr HenIKlCTo~1 
3aJl3'ICli, .n.m p e ,:JCHllJI l(O TO~Ofj , 1Ip'D<O.l{lfTOJl np1l6er~ 'Ib I{ pa3,ll1' IHW,I :;],one

pRMeHT8.Iu,HIlM yJrn11lp eHIUJ},\ j. 0, 317. 
Ha n OKa 3aHI'IR Te j:Jvlm.,eTpoB Ha"<llHaCT BJIlHITL H r.a30 rpeB If:( r.UoOHa!.r.! 

rrytrK8 / 18/ . IT0 3TO!,ry- DO Bp eMiI 3Kcne pHMCflTa rrpmco,n; rTc.q lWHTpo.r.;rpOBaTb 

Te~mepaTypIl mae 0 ,5 1\ .n.aT '!l11~M>I, YCTaHOMeHHIlMH HE: Ha ca;~oJ;l :$ ]J f:EII, 

a H8 XOJlO.nOfTpOBO,n;e , COe)UffiiOOllleM ee C KaMepotl pa CTBCpeHl!$1. 

MaJl8.fI HHeplU10JlHOCTh ? H0 3MOJiOiOOTb Henpep IIDHoro >f3Mepe1llIR Tcr.m e 

paTypli. xapaKTC'pHhle ,lLIlR ~~eRTpHlleCJaQ( Tep.IOMeTpoB, n03EOJ!.fIlOT C0 31W

Ba T:Eo CIWTeM'rl a IlTOMaTltt;,CCKoro perYJrnpoBaHRR 'I'eMIIepaTypll MIIDJeJlett . 

B KpltOCTaTe, OmrCaHROM BllUle ( CM. pucA ) , TeMIIepa Typa 06pa 3~a DOMer 

1!!HBaeTCR C n OMOlllblO a BTOf.laTHlIe CKoro YCTpoJkTBa , p eTyJll'lpyxmcro EaR 

OIW POCTh nOTOKa XOJIO.1tl'!oro reJIl'!R , TaR Hero TeMTTepa TYPY HarpeBaTeJl e~,l 
5. 

CxeM, il~epEaP.Rfl H ROHTpoJ~ Te~mepaTypH 0 6pa 3UB npe~cTaRqeBa
3 

Ha pHC. 7 1 . OHa paOOTaeT B ,uBYX peJlO!Max. .lI.IDI nOJI'j'Iem m ffif3 lGIX TeM

nepaTyp (4, 2~20 X) atI!,l{KOCTh R3 re.lIHe BOrO .Ilbnapa 3 lJepe3 c li4!oH IIO,ll,aeT

CR H8IIOc pe.nc TBeHHo K OOpa3UY . ,KOJIH'I8CTBO rro,uaoo eMQrO l'Ql!,lO<oro reJrnR 

onpe,ll,eJl.fIeTCR .naB.l1eHJ1eM Ha,l{ ero nOBepXHOCThKJ B )u'nape, ROTopoe C03;n:a-

H 
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PRO. 7. 	 CxeMa n O,IU(e plKaHHR H KOHTPOJIJ'I TeMIIepaTypl1 OOpa311,a . I - KPHOC

TaT, 2,3 - )U,IOOPbJ C )IOUO~M re,lJlI[ eM, 4,5 - HarpeDa Te;rn , 6 
npe,ll,OxpaHI'ITeJlbH~ KnanaH, 7 - pacxonoMcp. 8 - ra3rOJIb.n.epbJ, 

9 - KOI.m peccop, 10 - OaJLJIOHH BUcoY-oro .naBJleIUfH, II - pe.nyKTOp. 

eT csr r a 30M OT 08J1J10Ha Ie ( 0603H8lJeH nyHKTHpOM) H peryJ'lHpyeTcR C no

MOlllbRl pe.nyKTOpa. TOHKaR peryJIHpoBKB TeMnepaTypI:l OOpa3ll,a rrpOR3BO,l{HTCR 

HarpeBBTeJIeM 5. TOK B HarpenaTeJle MOEHO yCTaHaa~E8Th BpyqHyRl HJIR aa

TOIt.aTlllJeCY.H C rrOMOlllbRl OJIOKa TOHKO~ perYJllllpoIlY.l{ , Ha KOTOp!:l~ n ocTYJ1a eT 

OID"HaJl OT O,llHoro Ir3 .Ir8 'I"1RKOB TeMIIepaTyphl • 

.lI.IDI n OJIy-'leIDlR TeMrrepa'l'YJ) BllUJe 20 K cxeMa paooTaeT B p~e rrpo
.I(y13KH XOJlo.l(Iloro J'83006pa 311o r o reJllHl, oopa3yeMoro B .nhRJape 2 C nOMOutblO 

H8rpeBST8Jl.fI 4 . MOUlllOc'I'l>. BBO.IlYIMaR B STOT HarpeBaTeJIb, 3aBJ1l0RT OT no

Y.8 3BHRR TeMncpa1'YI'HHX ,lI,BT'lID<OB l'l 3a,naeT CROPOCTb nOTOKa r e.mm. TOFll<aR 

peryJllllPOBl<8 TeMllep3TYI'IJ . l<al< H B JTpe~eM cJIY'lae , o c ymeCTBJI.fIeTCR 

IIyTeM HarpeBa rr.Jll'Ifl HCnOCpe,ll,CTIJe lffiO n e p e,n OOpa3UOM HarpeBBTeJleM 5. 
TeMTIepaTYl1Y o~pa3noB B KpHocTaTaY., RCnOJIb3YDlllHX OTKalJKY napoB 

reJrnR. MOJ!(HO JlCT'y.nlf)10[lATI, , I13MCHHf! CROPCCTb OTRa'lKH 1'1 MOlllHOCTb , Dlol,lle 

JTJIeMYlO HBrpeM1'c .'IJ1M'Il . XOpCili lOA cTa6PLJI1lf3amtH TellmepaTypbJ McmHO .nOOHTbCJI. 

n pHMeHrut M8HOCTA'ru, 1I(IMIlLllPWOKJll,JllO rTOCTOffilCTBO ,I(aBJIeHIDI napoB Ha.n llo

Bepx:HoCTbIO lIUf)O{Cll'f) 1' 4!J1I'.J / .t 'Y)ltl'n1UC yCTpo~CTBB ::lTOrO nma OnRC8HbJ B /32/ . 

(} 

http:H8rpeBST8Jl.fI
http:MaJl8.fI
http:L1DT~mGm.rx
http:l!pm.1eHelIP.:.fJ
http:rroJ'.J1


0 CC6eHHOCThlO JIIlHMeHeHy.B. peiflPHlKepaTop0B pa CTBOpeHHB. B ::mCrreplil 

r.!eHT<lX DO l!3yC;elUlIl! Cootl CTI' ](OH)(eHCHpOBamW r C COCTORHli;I PCI!IE:CTTl2 ,m 

. rJ'leTCR HeOCSXO.ID1l'.>1OCTb JJ.QCTl!IJlleBJ1 R lIe TO. 1fI,y'O MKHI1MaJIbHlL"X T f, l::rrepa Typ, HO 

H I10 .'T'j'leIDI E' If CTaCSnJJH3aI.J;llil: .mooo~ T8!mepaTYl'U Il WA!.e iJ, 2 K. :::lTo rrpHBo,wIT 

llM·; j{ j'cIlo lKHelooo c aMKX :r CTpoJlCTB, TAl' I1 ] ~ C03~alm~1 CRCTel.! 8BTOI,1aTYl 

'!ec]I.o ro p erY.IDlJlOB3.HIUf C HCrrOJTh30EaHl·I Ci·; 11lfHl'!-3BM / 31/. TeMTIepaTYJIY rJll{ 

" " ' '': , MOlKHO YCT3H8B.!JHBaTb HarpeBaTeJl.HMlf H no;r6opoM CKOPOC TVI uvrPKY.1l.iJ:
WriT ~e. 

~:"' llnlICH~ ~C 

PU :': ::'·8 C'OTJ' ..? Ll':Ior eJIHOll anr.::rpl'!'ypu l VIfI ~rOBe;rem1il. J1 S R -l!CC.iiP,,1;:O

NI;'Il!;~ iUlJIJIeTCJi c.!JElBE :iTeJ!LHC HOB!-n,~ H31!i-'OBlleIUIeM pa3BllTI1H 3KCn CpIDt.eH 

T8. !LllOli TeY.J!ll!U1. iiv om~paeTCJJ OHO H8 3Ha<rn ':'e.Thllui! o miT , HaKOllJIeHmlii 

c ' ·' :J...l.'ITP..':.qr,U YCTaJlOEOJ{ n.'J~ I13:rIel!1t.f! CBO l1c,!,J~ ?Bjec,!,Ba Jlf:rrm.1l1 ;uepHo

'tLi31!' IeCK.'1MTI i.:e TO;raJ4H: ]J.lLJ;:paKlO1 R HeilTpGHOR / J5 , ilMP 11 ,IT,p. MliOr rre iWll

c 'rr:rr.T!!bl li le It MeTOJuneClU:e p e "leHl1JI, Ta lU1e, KaJ{ p elj'lp lm.epa TOp paC TBOpe

!!!!"! C ile Cl-:OJlbIU~MH 06~31.1,aMZ / 33/ !um npoJl:BHlKeHne B 0 6 J18CTb e!!le 60.1Jee 

m13Kl{X TeMn c p;J Ty-p / J /, 1,loryT OHTb Cpa 3Y B3JITU ,n:JLq HCnOJlh 30BaJ.lIDI . 

Th.1CC"'C C '!'CM ycrall OBKH,lI.I!!1 npoOOJlcmlFl J< S R -<lKCiTep FlMeaTOB 1110r YT 

COBepJlel-!CTROBaTbCH 3D. C"leT npj~.leH e ".JI!a CllCUtii!.lw l eCKI1X KOllC'!'pyY.THBHLlX 

pC·1eHl~i1 . TIp e.I(CTUB..!lB.e TCH BO 3M OEH11M , Ha rrpl1Mep , p a3MelIlCHfi e 0 6pa3UOD B 

PCCPT':I'1':Cpa TOp2.X HenO Cpe}lCTBeHl !O D Ka:.1el'e paCT.DOpem W )J,.'IJl IJO.1IY'le m m 60
JICe O,UHOpo.rolOfO OXJla.l!U\eWIR VI rrOBU!:Jel !l1.'T H8ne;;moc TU Tept.1oMc1'plUl . B ::ll<C

llepm~eHTD.t: C HC~TPOHm.~ OTO HeR031.-1O:m o IT3-3a CSO!lb ";oro Ce'IeHHl1 rroT'.:o 

111eHHR Hei1TjIOHoI:, B..IJ:paMJ.! 3-rle • 

; Lr"q YMeHb::JeHlffi ¢eBa , CB.q3aHl!Oro c perJ.fCTpaIUfe ~ OCTallDOOR MIOOJlOB 

I i CTeHMX KpIW CTaT8, l!'CJlaTe.llbHO nOMeCTWl'b C'ICT'?::!l<I1 MiOOHliOro VI n031fT

pomlOJ'O T8}JeC1WllOn (.~ l! 4 Ha pnc . 2 ) !l XOJlo.'U!yt-J 3 0 irj HPltOCTilT8. npaJ~
TJ1'lecltaJi r 031.'O:ilHOCTb :nora ;rOKa3aHa /1C/ . 

ABT OP!1 C'UfT8lOT , 'ITO jU S R - MCTOJ\ CT8110BllTCH H01'\iiM 1\ MOUlHlll.l c rcn

CTBOM 1I3Y'IeHJ.!.Fl BeUleC Tlla rr1l1f IJJf3KlD1: TCMllCpary))aX , n p33lXl 60TM arrnapa 
TYPU )l.AA ::JTrtx nCCJlc;ronamui HP..'lJIC T C!1 lillTepCCHoi 3a.ll,8'Ie!l. 

MH CSJlal'O.!lapl1M B. A ,.[YROR8 If D. r . OJlb" !eBClcOr o 3a 0 6 C;nr...,,\CHll e 3'ro;: 

pa60,),H ~ nOJle 3HHe CO BeTH, r .J!. Codo.1e!'lY - 3 8 Ka 1.JeCTBeHlloe (1~O j:1.;.~elUW 

r pa<p;I'leCJwro Ma1'epHa.18. 
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