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1 BcTyrrJieHHe 

B npor1ccce MCTO.l\HqecKoii orpa6oTKH :mcnepnMeHTaJibHoro Kpnorennoro o6opy.l\OBaHHH .1\JIH 

pa6oTh! C H30TOTiaMH BO.l\OpO,l\a npH TCMTieparype 21 I{ 6h!Jia H3Mepena 3aBHCHMOCTb ,l\aBJIC

IIHH HaCh!Ill,CHHh!X napoB CMCCH .1\CHTCpHH H IIpOTHH OT KOHI\CHTpau;nn _.1\CHTCpHH H HCCJIC,l\0-

Baiih! nepeXO,l\llh!C HBJ!CHHH IIpH paCTBOpCHHH H30TOIIOB BO.l\OpO,l\a. 

2 CxeMa ycTaHOBKH 

Hn:~KOTeMneparypnaH qacTh ycranoBKH npe,l\CTaBJIHeT co6oi1 TepMOCTaT T (pnc.1) c xono

.l\OIIpon3BO.l\HTcJihHOCThEO 10 Br. B KaqecTBe rerrnonocn:TeJIH ncnoJib3JCTCH lKH.l\KHi1 Bo,n;opo.ll, 

TCMTICpaTypa KOTOflOrO IIOMCplKHBaeTCH paBHOH 21 ± 0, 1 I{ (JJ;aBJICHHC rrapOB 1, 2 aTM). 

Konn:qecr!lo JKH.l\KOro BO.l\OpoJJ;a B repMocrare oRono 70 cM3. TepMocrar.npe,l\Hainaqen JJ;JIH 

OJKHJKennH B aMnyne A H30TOIIOB BOJJ;opo,l\a H rro.zmepJKaHHH :ux TeMrreparyphl ne Bh!IIle 21 K. 
KoncrpyKu;nonnhli1 Marepaan repMocrara - nepJKaBeEOill,aH craJih 12X18H10T. 

BnoK IIO,l\aqa H30TOIIOB BOJJ;opoJJ;a B aMrryny A co)l;epJKnT Mepnhli1 o6'beM V (1, 35 n), Ma

HOMeTphl M2 :u M3, Benrnnn, 6aJIJIOHhl c nporneM n .1\CHTepneM. On II03BOJIHeT 3aiiOJIHHTh 

aMIIJJIY H30TOIIaMH BO,l\OpOJJ;a H )l;06aBJIHTb )l;CHTepni1 HJIH IIpOTHH OT)l;CJ!bHh!MH 'rrOpi\HHMH. 

AMrryna A HMeeT o6'beM 30 cM3 ( 022 MM, Bh!COTa 60 MM). II pn ee 3arronnennn ra3oo6pa-

3HLie H30TOllhl BO,l\OpOJJ;a OlKHJKaEOTCH Ha BHJTpCHHCH IIOBCpXHOCTH KOH)l;CHCaD;HOHHOH Tpy6Kn 

( 08 MM, Bh!COTa 300 MM) H CTCKaEOT B aMnyny. lfcrrapHHCb H3 aMIIJJihl ITO)]; )l;CHCTBHCM paJJ;H

ai\HOIIIIOro TCITJ!OllpHTOKa, H30TOTihl KOH,l\CHCHpJEOTCH Ha TOHJKC Tpy6Ke H CTCK<!IOT o6paTHO . 

.lJ:aBJICHHe B aMnyne KOHTpon:upyercH ManoMerpoM Ml. 

3 IlpoBe,neHHe H3Mepena;di 

Cnaqana B aMnyne A oJKnJKaJIH or 2 .110 10 cM3 npornH nna .1\CHTepnH, a 3aTeM BCHTHJih v 

(pac.l) 3aKph!Bann n OTKaqifBann Mepnhli1 o6'beM. .lJ:anee c IIOMOill,LIO Mepnoro o6'beMa OT

.l\CJihHh!MH IIOpD;HHMH )l;06aBJIHJII'I HCKOTOpOe KOJII'IqecTBO pa3HOI'IMCH!IOro 1'130TOIIa, BC.ll.ll yqer 

IlpOD;CIITHOro CO)l;CplKaHI'IH IIOJiyqeHHOH B aMIIJJIC CMCCH. IJoCJIC OTKph!TI'IH BCHTI'IJIH V )l;o6a

BJIHCMh!H H30TOII, KOII)l;CHCHpJHCh, CTCKaJI B aMnyny, r.11e 1'1 IIpOHCXO,l\HJIO paCTBOpCHI'IC. TeM

neparypa TepMocrara T B reqenHe Bcero onh!Ta no.zmepJKnBanacb na ypoBHe 21 K. Be.JIH 

3anacL IIOJ<aJaHHii ManoMerpoB Ml H M4. 
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PHc. 1. CxeMa ycTaHOBRH: A - aMnyJia; Ml, M2, M3, M4 - ManoMeTphli T -
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PHc. 2. 8RcnepnMenTaJihHan 3aBHCHMOCTb t~aBJICIIIIH nach!JJ\CHllhiX napoB cMeCII 

TiflOTIIH II J(CHTepnn OT ROH~CHTpa~llll J\CHTepHH Hpll TCMHCpaTypc 21 f<: li{JJHU{Il • )\illllllde 

3TOH pafiOThlj CTIJIOIIIHafl JIIIHllH - pac'leT HO cnpaHO'lHIIIIJ [lj 

2 

,,, 

:I' 
. \ 

~~ 

{)fill(<'<' 1\0.lll'I<'CTBO ll:lOTOIIOH HO)(OflOJ(a H a~IIIYil<' COCTaHillliiO liP 60.1<'(' 25 .1 llflll IIOfl· 

~ta.lhii!.IX j'ClOHIIIIX. :\(acTa ra:IOHOil <jJa:lhl 11:10TOIIOH HO)\Opo;(a H a~lllj'.l<' 11 HOII,1CIICal(llOIIIIOii 

Tpy6Ii<' 6I.IJia 11pe11e6p<'lHI1~!0 ~1a:1a 110 cpaHJI<'IIIllO c ~Ian·oii lnl1,1nOii 01ecn. •no JJO:IH0.111.10 

OllpCJ(P.lHTh 1\0ill(C'IJTpal(IIJO 11:IOTOIIOH HOj(OpPJ(a B lnl1;(1iOCTil C TO'Il!OC.Th!O .j %. 
Te~111epaTypy TqnwcraTa 11 IiOHJ\<'IICaiUIOIIHoii Tpy6Im IiOIITpo.111poHa.111 ~taHmiCTpmt :\1-1 

no ;(aB:W1111IO llarhlll\<'llllhiX 11apoB npon111. Pa:m11ny T<'~nwpaTyp a~111y:m A 11 rep~tonara 

T HJHlH<'p11.111 11p11 Ii011Tpo:IhiiO~l :JaiiO.lll!'lll111 a~111y:Iht 11ponw~1 110 pa:mocr11 ,1aH:JellltH na

Chllltellllh!X napou 11poTI1H H n·p~Iocran· it a~111y:w. '·ha pa:mnna fih!.la ~I<'lll'<' 0. I /\. Ec.111 

110 !{a!iOil-;mfio llJlll'li11Je TC~III<'paTypa Ol<'CII 11:lOTOIIOH HO)(opo;(a H a~lllj'il!' Ollj'C!ia.laCb llllln<' 

TeMIH'paTyphi TqnwcTaTa (21 1\), o11a ~10r.1a fih!Th OI\!'ll!'Ha 110 ;1aH:H'IliiiO llaChllll<'IIIII.IX na

J>OH nwc11. B :nmt c:Jy•I<H' IiOII/(!'IIcamtn 11:10To11oH H Tp~·filil' II<' 11po11cxo;ut.1a 11 T<'lliiOHan 

)(1111a~li!Ha a~1llj'Jl!.l IIOJillOCThlO Ollp<'J(<'illlilaCh Bllj'TJ>!'IIl!ID!Il llpOH!'CCa~lll 11 Hll<'llllliDl T<'II;IO

IIJ>IITOHO~l (flil/(llill(llOIIIIhDl 11 110 CO<')(IlllliT<'ill•I10ii 'laCTil liOII)(<'IICal(llOIIIIOii Tpj'Olill). 

4 Pe3yJILTaThl H3MepeHHH 

()!,!Jill 11pOH!'/(<'lll•l ll:IM<'p<'IIIIJ! /(ilHJI!'III1H 11i!Chlll(!'llllh!X llapOH lhlli(lii1X Ol<'C!'ii Jll'iiH'JlllH 11 

II poT11H /\i!H 1111'1'11 pa:lill1 'Ill hi X 1\0lli(<'IITpa !(II ii 11 J>U T!'~lll<'paType 2J J\. :·hnl<'p1Dl<'I1TililhlliiH 

:laHI1CilMOCTh ](aHJI<'II111l llaChlll(<'llllhlX llilJ>OH OH'Cil ll:IOOJ>illl{!'lla 11a J>11C. 2 11 naxo;(IJTCH H 

XOJlOllleM COrililCI11l C /(illlllhl1111. JliHT'lllTilllllhl~lll IIO Cl!JliiHO'IIIIlli~· [1]. 
O;uJoHpeMCIIIIO fihJJJo ycraii~JHJI<'IIo, •rro 11p11 OI<'llli!Billlllll H>n;u;nx n:10ronoH HO;lopo;(a. 

11MCIOU(I1X 0/(IIJ II TJ lHC' T<'MliPpaTypy. T!'~lll<'p;nypa OH'(Il na;(iH'T II ni;a:lhiHiH'TOI lllllli<' 

llCJlHOIIa•IaJJhiiOil. 

BpeMellllaJJ :laHI1CilMOCTh ;[aHJWIII'lfl llaChlll!<'llllhiX napoH 11p11 nn:1a•w ;wiin'JHUI H ntech 

11:1oTonoH B aMIIYJW 11oHa:1a11a 11a p11c. :la, np11 IIOJ!a'I<' 11ponu1 - 11a pnc. :lfi. Pc•:n;o!' lla

/1<'1111<' /1ilHJICI111fl COOTB<'TCTB)'<'T MOM<'IITj' OTHJlhiTHJl B!'I1Tililfl \" (110!ia:lal1n crpe;n;a~m) 11p11 

IIO/\il'IC ll:lOTOIIa B aMl!Jilj'. B IHJIITJlOilhiiO~l :~HCII<'Jll1~l<'IIT!' 11p11 IIOJ!<l'I<' nponu1 B '111CThiii (fie:1 

/lCilTCJlllfl) IIJlOTilil TilHI1X II<'(H'XO)[IIh!X IIJlOI(<'!TOH II!' llilOJllO)[aJJOCh. 

5 06cy.m.n;eHHe pe3yJILTaTOB 3KCIIepHMeHTa 

J[aj[Cill11' )[ilHJJellllH JJaChlll\!'llllhlX llilJlOB CM<'!'Il l!Jlll /!OOiiHJH'l!llll I> ll<'ii IJ:IOTOl!OH. llll l!<llli<'~IY 

MIIelllliO, MOlHCT OloiTh ofiycJJOHJI<'JJo;roJihiHl T!'liJIOHhl~I :~<JHjH'IiTO~I pacTHOJl<'lllln. !1:1 pnc. :l 

Bll)(l!O, 'ITO HJH~MH paCTHO(H'llllJI ( CHil'!OH )\iiBJl!'llllfl) llil liOpH/\Oli ~H'llhllll' l!OCTOHIIl!Oii Hjl<'~ll'llll 

lliii"JlCBil CM!'CII )\0 l!PJlBOIIil'lililhl!Oii T<'MII<'piiTYJlhl (:~HC!IOll!'llllllil:lhlliUl 'lii<"Th HJ>I1Boii). :·h·o 

l!O:IBOJUJeT JWI.HO Olli'III1Th BI'JIII'li111J T!'llJIOHOro :~ljHjH'HTa pacrHOJl<'III1H. :~liCli<'JliBH'l!Tii;IJ,IIaH 

:I;IHIICIIMOCTh Tel!JJOHOrO :HjHjH'HTa f:j,_'J' OT llil'lililhl!Oii II HOII<''liiOii hOlll\<'llTJlilllllll ;[!'iiTt'Jlllfl 

(,'d B CMI'CII C liJlOTIII'M OTJliiHI!'l!a B TilO!IIll\1'. 

Ta6JmLta 

c,~, %( na••aJihll.) 55 75 -., ;) .... ll 
C,t, %(HOll!''ll!.) 77 52 2fi ·r -" 

t:,.T, /\" 1 ,0(2) >I 1.·1 ( :l) >1.:! 

J{a[{ ll:IBI'CTI!O, 11Jll1 ClllllH!'IIIHl T!'Mil!'JlilT_\'(lhl tjlll:lll'I<'C!Hlii CIICTI'~lld 00!11'1' HldJlillnl'llllld~lll 

CT(liiOBIITCJI P(' HHaiiTOHO-AfPXCllllt'IC("I\11<' CHOiiCTBC\. :Jcult.~J'IIhlii Bli:Jct~'l ofl~tPIIIIOro H:tilll~tO~'lt'i\-
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PHc. 3. :~aBIICIUIOCTb JJ,aB,1CHIIII uacJ.I!IlCI!IIbiX uapou oT BpcMCHII up11 rro,l\a'Ie 1130To'rroH 

H a~my.1y: a - np11 uoJJ,a'Ie JJ,eif'fcplllli 6 - np11 IIOJia'IC npoTHH. MoMCHT!.I OTI(pbiTIIH HCHTIIJIH 
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PHc:. 4. !loH!IIUI!aJI o6MC!IIIOI'O H:!ai!MOJ(cficTHI!/1 (/o6M ( C TO'IIIOCTbiO /10 Clii!IIOHJ.IX 

·m!p~~teiiii!JX): AH - JJ,.11111a uomi!.I JIC lipoiiJIIlj (- IWIICTaHTa o6MCHIIO!'O H:!ai!MOJICiicTBI!Hj 

_r ~paCCTOHIII!C ~temJJ,y M0,1CI(YJiaMI! 
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CTHIIII [2] B :meprmo CHCTCMM rrpoiiBJI/IeTcn, KOrJia JIJII!Hhl BOJIH ,1\e BpoiiJIH AB TOJK,l\CCTBeHHMX 

'laCTI!ll CTa!IOBIITC/1 CpaBHI!Mhl C paCCTOIIHI!CM [ MCJK.l\Y HJn.in: 

AB = hjmv, (1) 

l = (1/N)I/3, (2) 

!',1\C h - IIOCTOHH!Ia/1 IJnaJma, m - Macca·qacTHD;hl, V - OTHOCl!TCJibHa/1 CKOJlOCTh qaCTHD;, 

N - rrnoTnocTb qacTHD;. 

JlerHO Bll,l\CTh, 'ITO Ua .MOAex;y.MlpUO.M. ypOBIIC 3TO YCJIOBl!e Bb!IJOJIH/ICTC/1 HC TOJlbKO JJ;JI/1 

JJ(II,ll.HOI'O I'CJII!II B ,l\Haiia30HC I'CJIHCBb!X TCMIIepaTyp, HO ll JJ;JI/1 KOH,ll.CHCHpOBaHHb!X H30TOIJOB 

HO.l\Opo,ll.a IIpH BO.l\OpO.l\IlhlX TCM!ICpaTypax: 

hj(mkT)112 = lH2 , (3) 

r,l\e k - uocTOHHHaH BoJibD;Maiia, T - a6coJIJOTHaH TeMrrepaTypa • 

.ll,nn MO!ICHYJI ll30TOJIOB BO.l\OpO,l\a IIpH TeMIIepaType 21 f{ JJ;!IHHa BOJIHhl· AB COCTaBJI/ICT 

rropH,l\Ha_}Q-B CM, 'ITO cpaBHHMO C .Me:JIC.M.OAex:y.-t51.pUbt.M paCCTOHHHCM (/H2 = 3 X lQ-B CM 

.nnn rrpoTHH, lv2 = 2, 5 X 10-8 
CM ,!\Jill ,1\eiiTepHn). IIonoMy ne Y.l\HBHTCJIDHO n nannqne 

TCIIJIOBOI'O 3cpcpeHTa paCTBOpCHH/1 H30TOIIOB BO.l\OpO,l\a. 

TaHHM o6pa3oM, upH pacqeTe 3IITaJihiiHH n TerrnoeMHOCTH JKH.l\HHX. H30TOIIOB .BO.l\OPO.l\a 

CJIC.UYCT Y'II!Tb!BaTb TCIIJIOCO,l\CpJKaHHe, o6ycnoB!ICHHOe 06MeHHb!M B3aHMO,l\CifcTBl!CM, B03-

III!Ka!Olili!M B CI!CTCMC MOJICHYJI H30TOIIOB BO.l\Opo,ll.a. IJo MHCHI!JO aBTOpOB, o6napyJKCHHb!H 

TCII!IOBOii 3cpcpeHT 06n/ICHIICTCII o6MCHI!b!M 'J.te:JIC.M.OAeX:yA51.pUbt.M B3aHMO,l\CHCTBHCM, B03Hli

Ha!Olili!M IIp!! HOIJ)l.CHCaD;HH H30TOIJOB Bp,l\opo,ll.a. 06MCHHOC B3al!MO,l\CHCTBHC MOJICHYJI 6b!JIO 

rrpe.ncHa3aHo B 1926 roily B CTaTbe II. A·. M . .ll,npaKa "I{ Teopnn HBaH.TOBOH MexaHnKn" [3] 
B rrpe,lJ.IIO!JO)J(CHHH, 'ITO 3TO B3ai!MO,l\CHCTBliC 6y.neT UO,ll.ql!H/IThCH KBaHTOBOH CTaTHCTHHC qa

CTHI( C IIO!IYD;CJib!M CIIHIIOM (<DepMn-.ll,npaKa CTaTl!CTl!Ha). JlcHO, qTo 3TO B3aHMO,l\CHCTBIIC 

,1\0JI)J(HO 3aBI!CCTh OT H.l\CpHb!X CIIHHOBb!X COCTOIIHHH MOJICKYJI ll KOH<tmrypaD;llll 3JICHTpOHHb!X 

o6onoqeH. MoneKyJihl H30TOITOB Bo.nopo,l\a HMeJOT u;enh!il: cnnH n rro.n.qnH/IJOTC/1 CTaTHCTHHe 

B03e-8iiniiiTeiina, 3TO n orrpe,l\eJIHJIO 3HaH TennoBoro 3cpcpeHTa. 

IloTenu;HaJI .M.e:JIC.M.o.-tex:y.-t51.puozo o6MeHnoro B3al!MO.l\CHCTBliH Uo6M .1\BYX MOJieHyn a n b, 
0,1\Ha ll3 HOTOph!X JIOHOHTCII B Jia6opaTOpHOH CHCTCMC OTcqeTa, MOJKHO BBCCTH CJIC)l.y!OlilliM 

o6pa3oM: 

Uo6M(p, r) = -( Kik(Sa, Sb)/( e-prfh + eprfh), (4) 

I',ll.C p - I!MIIYJihC ,ll.BHlKYlilCHC/1 MO!ICHYJihlj r - paCCTOIIHl!C MCJK)l.y MOJieHyJiaMllj ( - HOH

CTaHTa o6MeHHOI'O B3al!MO,l\CHCTBllllj Kik(Sa, Sb) - TCH30p CllliHOBb!X rrepeMCHHb!X Sa, sb MO

JICKYJI a 11 b. KpnBan na pnc. 4 H3o6paJKeT pacnpe.nenenne rroTenu;nana U0 5,. B.l\OJib ocn, 

COC)l.HIIII!OlilCii MOJICHYJihl BO,ll.OJ>O,ll.a. TaHOH Bll,ll. IIOTCHI(lla!la B3al!MO,l\CHCTBH/I o6ycnaBJIHBaCT 

OXJia)J(,l\CHl!C CMCCH npH YMCHhiiiCHllll HOIII(CHTpaD;Hll KaHO!'O-JIH60 li30TOUa B CMCCH. flo Ha

IIII!M OI(CHKaM ( COCTaBJI/ICT IIOpH,l\Ha lQQ /(. IJpOTHH ll )l.CHTCpllii BIIOCIIT J>a3Hhlll BKJia)l. 

B TCIIJIOBOii 3cpcpeHT paCTBOpCIIliH, q'fo. BH,ll.IIO ll3 auaJIH3a 3HCUCpHMCJITaJibHh!X ,ZJ;aHJih!X H 

comacyCTcH c rnrroTe3oii Jl . .ne Bpoil:JIH: JJ;JIHHhl BOJIH AB MOJieHyn npoTHH n ,1\CHTepnH npn 

0,1\HOH H Tofi JKC TCMIIepaType pa3Jil!qaJOTCII B 1, 42 pa3a ( KOJ>Cllh ll3 OTHOlilCIIHH Mace) •. - B 
HpHO!'CHHOii TCXHHHC li3BCCTCH ll lilllpOHO npHMCHHCTCH .MCTO.ll. OXJiaJKJJ;CHHII, OCHOBaHHb!H Ha 

pacTBopeniiH 3 He B 4 He [1], KOTopMii ue MOJKeT 6MTh o6nncHeH pa3nnqneM xnMnqecKiix 
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.csoficTB H30TOIIOB renun. Teiinosofi 3cpcpeKT pacTsopeHHH 3 Jl e B 4 Jl e 6,rrH30K no pRAY napa

MeTpoB K TCIIJIOBOMY 3cpcpeKTY IIpH pacTBopeHHH llill,li.KHX 1130TOIIOB BO,li.OpO,ll.a 11, B03MOli{((O, 

TaKllie o6ycnoBJieH o6MeHHLIM .M.e::HC.MO.IIeKY.tSipHbi.M. B3aiiMO,ll.eficTBHeM. B paMKax o6MCII

Horo .M.€::HC.MOA.€KYA.SipHOZO B3aiiMO,li.CllCTBIIH MoryT HafiTH Ofi'hHCHCIIIIC MHOfllC ai!OMa:Jhlll>ie 

3cpcpeKThl B KBaHTOBhlX CI!CTCMaX, HaiipHMep, aHOMaJibHaH ClliiiMaeMOCTb }KII.ZI.IiOI'O ,11.eiiTep1111 

B pafioHe TpOHHOll TO'iKH, pa3lii!'illC B ,[laBJICHI1H HaCL!JtiCHHhiX IIapOB opTO- 11 napaHO/lO

pO,ll.a, TCMIIepaTypHaH 3aBIICIIMOCTb TCIIJIOIIpOBO,li.IIOCTI1 TBCp/lOfO BO,li.OpOJla, OTI!JIOIICJ!I1e CMC

Cefi li30TOIIOB BO,li.OpO,ll.a OT 3aKOHa ll,[leaJibllhlX paCTBOpOH, 3aBI1CIIMOCTh TCIIJIOCMiiOCTI1 J'e;ml! 

II BO,li.OpO,ll.a OT TCMIIepaTypLI I! ,[laBJICHIIH, HCH,[leaJJbiiOCTh fCJII1/I II BO/~OpOJla 11p11 1111:lHI1X 

TCM~paTypaX H BhlCOKOll IIJIOTHOCTII. 

AaTopLI BhlpaH!aiOT 6naro,ll.apHOCTh E .. C. Herauoay, A. ,ll,. K01mny, C. B. MeflHC/liO, 

B. C. MenelliHKy, A. 11. Py,11.eHKO 11 B. B. <l>llnbqeHKOBY 3a 1.\CHJILJe coHeT!,J npw o6cyJK/telll111 

3KcnepHMenTa 11 MopanbHYIO IIO,ZUJ;eplKKY, a: TaKiKe A. E. AnoJIJJOIIOBy, A. H. fpa(jJOsy, 

M. M. ITeTpOBCKOMY, B. B. PaKamo 3a IIOMOJtlh np11.113rOTOBJJcHIIII, c6op1w, IICIILJTaiii1HX 

KpiiOCIICTCMhl H IIpll IIpOBC,li.CHIII! I!3MepeHIIfi. 
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- ITpHHHMaeTCa llO,AllHCKa Ha npenpHHThl, C006 

a,AepHbiX HCCJie,AOBaHHH H «KpaTKHe coo6meuua ( 

YcTaHOBJieHa CJie,AyiOlUru! CTOHMOCTb llO.Am 

0115111, BKJJIO'iru! nepeCbJJIKy, _no OT,AeJibHbJM TeMa 

J'IH,AeKC TeMaTHKa 

1. 3KcnepHMeHTaJibHru! tPH3HKa BhJCOKHX :mepru 

2. TeopeTH'ieCKrui tfJHJHKa BbiCOKHX :mepruii 

3. 3KCn~pHMeHTaJibHru! HeHTpOHHru! tPii31iKa 

4. TeopeTH'!ecKaa tfJHJHKa HH3KHX 3Hepruii 

5. MaTeMaTHKa 

6. jJ;:{epHaa cneKTpocKonHa u pa.AHOXHMHa 

7. <l>H3HKa nDKeJibiX HOHOB 

8. KpuoreHHKa 

9. YcKopHTeJIH 

10. ABTOMaTHJauHa o6pa6oTKH aKcnepHMeHTaJibH 

11. Bbi'IHCJIHTeJibHaa MaTeMaTHKa H Texm-tKa 

12. XHMHa 

13. TexHHKa $H3H'iecKoro 3KcnepuMeHTa 

14. 11ccne}J.oaaHHa TBep.AbiX Ten H :lKHAKOCTeii Me 

15. 3KcnepHMeHTaJibHru! tPH3HKa a,AepHbiX peaKUl 

npH HH3KHX aueprHax 

16 . .IJ:oJHMeTplia H tPH3HKa 3alUiiTbl 

17. TeopHa KOH,AeHC!ipOBaHHOrO COCTOHHHH 

18: 11cnOJib30BaHHe pe3yJibTaTOB 

H MeTO,AOB tfJYHAaMeHTaJibHbiX tPH3H'ieCKHX HC 

B CMe:lKHbiX o6JiaCTHX HaYKH li TeXHHKH 

19. EuoqiHJHKa 

«KpaTKiie coo6meHHa 0115111» (5-6 BblllYCK< 

ITo,AnliCKa MO:lKeT 6b!Tb otflopMJieHa C JI10601 

OpraHHJauHaM H JIHUaM, JaHHTepecosaHHb 

cne.AyeT nepesecTH (liJIH ompaBHTb .no no'!Te) H 

c'!eT 000608905 .Il:y6HeHcKoro tfl!iJiuana MMKI 

niHHA. 141980 M<l>O 211844, yK.aJas: «3a no,Anll 

Bo H36e::KaHHe He.Aopi13YMeuuii ueo6xo,Am.ic 

npOH3Be,AeHHOii onnaTe li BepHYTb «KapTO'IKY no, 

H Ha3BaH!ia TeMaTH'ieCKiiX KaTeropHH, Ha KOT< 

mpecy: 

141980 r. ,Uy6ua MocKoBc 

yn.)Konuo K10pu, 6 
0115111, HJ,AilTeJihCKHH OTAC 


