
21 Kon. 

PeAaKTOp B.B.Konec on a. HBKeT 1I.A .Klic e.neBOlr . 
Ha60p T . 1l. J111 5 e p Ma ll , li , r .AH,u.pecn of{. 

nOAnl1CBHO e nl"l.lBn. 27 . 05 . 85 . 
~OPMBT 60x90/16. O~ceTHaA ne4BTb. Y4. -113A.nl1cToB 1,37. 

Tl1pa* 49 0. 3BKaa 362 70 . 

H3AaTenbCKHH OTAen 06~AI1HeHHOr o I1HCTI1TY Ta AAepHWX I1ccneAbeaHHH. 
ny6Ha HoCKOBCKOH 05naCTH. 

CO OOUl8 HM 
OOhUB.MH8HHOro 

HCTMTYT3( 
PHbl1 

CC~OllOB3HM 

YOH3 

III 11 :1 zn 

H('.lJOPH COR, 1J1.I~ YIlRT ()Ba. M.IO .J1Huypr, 

B.II.M aTaepOIlOB, A .n.lleralloH , IO .A .YcoB 

/U: i1T POIIHAH 

IIOJIHPlnOHAHHAH 'j AMOPOlKEll llAH ~n11l11';llh 

O ()'b ~~ MOM sn eM:1 

19 8 5 



B nOn~pH 30Ba H H~X MHWeH HX 3 aMOpO~ eHHoro T~ na nonHpM3a~HH 
/ 17/ v

RAe p , Ao c THr Hy Ta H A~ HaM~ 4e c KH M MeT OAOM , COXp a HHe TCH HeH 3MeHH O~
 

B Te4e HHe AnHTen bHOr O Bp e Me HM B Ma rH~T H OM none C HHAY K~~ e~
 

B S U, 5 T . HH3 KHe Tpe6o B aH~R K Be n H4HHe H 0 AHOPOAHOCTH YAe p 

lfl HBalOll\e r O MarHHTHo r o no n a c yute c r a e u uo p a CWI1pHII)T a xc ne pa a eu

T anbH~e B03MO~ HOCTH. 

C03 Aa HHe y CTa Ho Bo K Ta Ko ro TMna CTa n o B03 MO~ H~M To nbKO C HC
nons a o aa u a e s perp p a x e p a r o p oa p ac r aopeaa a 3He 8 "i ll: , n03 B On m)U\ ~1 X 
OXnaH(Aa T b BeU\eC TBO /~Hwe HH AO CBe p XHH3 KI1 X Te Mn e p a TYP. C npyrori 
C T OPOH~ , np HMe He HHe Be U\eCT B C o n THMan bHoA KO H ~ e H T p a~~ e ~ n a p a 
Mar HHTHbJX ~eHT pO B / H eo6xOA ~1 Mb ! X AnR AHHa MHl.I e CKOll n OnR p I-13a~ I-1 ~ / 

n03Bon HeT 0 6 eC ne l.lM T b AOCTa T0 4 HO 6 0 n bwo e e p e MR cnHH- pe We TOl.l HOA 
pena xcaua a , 

n pOTOHH a H n o n RpH30 Ba HHa H 3aMo pOlKeHHaR 1~ 1 1 we H b 0 6bCMOM 60 CM 3 
C0 3 AaHa B fla 6 o p a TopHH RAe pHWx np o6neM B 1978 r , 'l ! H ycnewHO 
Hc n o n b3 y e Tc R Ha n Yl.I Ke " - Me30HO B An R 1-13 Mep eH~R nonRp~3 a ~HH 

B pea K~HH n epe3 a pRAKM! 10 / . 

C0 3Aa HHe AeA Tpo HHo r o e apHa HTa Ta KoA MHwe HH nOTp e 6 o e a n o c y 
U\e CTBe HH~X yc o Be pwe HcTBoBaHH ~ y CTaHOBKH B l.I a CTH y n Y4we HHR na
p a Me TpOB p et1lPHlfl e p a To pa , TU\aTe n bHo r o n nA6 0 p a BeU\e CTB M p a 3 pa 
6 0T KH HOBOA a nna paTyp~ An R H3 Mepe HHR CTeneHH nonR pH 3 a~HH . n o 3 a 
Bepwe HHH ~ H Kna 3K c ne pHMe HTa n b HbJ X Hc cneAo B a H H ~ H MeT OAH4eCK MX 
p a 3 p a 6 oT OK C0 3 Aa Ha Ae ATp o HHaH n onRpH3 0B aH Ha ~ 3 aMo pOlfleHHaR MM-
IlJ eHb 06b CMOM 0 0 C/<\ ''3 . 

B Ha c TORU\ee BpCMfl Mbl He p a c nona r a e a CBCACI1HRMH 0 c 0 3Aa HHM 
A e~ TpOH HO Vi 3 a Mo pOlfl eHHOIl MI1we HI1 B APy r l1 x n a ti coa r o p wax , XOTR pa
60Tbl B 3 TOM Ha n pa Bne HI1 11 n pOAon)l( a 1OTCR ' 18 .1 91 

onMCAHHE YCTAHOBKM 

OCHOBHa R l.I a CTb y CTa Ho BKH /PHC . 1/ - r o pH3 0 HTan b HbJ A pe t1l pM ~ep a

TOP paCTBo p CHHR 3He B 4HC . o~ ec ne 4 I1 B a oU\l1 ~ oxn a~Ae HHe BeU\eCTB 
MH we HH np l1 AI1Ha MH4e c Koi1 n OnRp I1 3a ~~111 11 B "3aMopOHl e HHOM" pelfl l-1 Me , 
T a 4a CTb KpHo c raTa . r Ae Ha XOAI-1 TCR Be U\cc TBo MI1W eH H, pa3 Me U\e Ha 
B 3 a30 pe CTa n bHoro 3ne KTpo Mar HHTa C nOA BH*H~MH no n ocaMH. B p e 
~HMe AHHaM I-1 4 e CKO~ non R pH 3a ~ I1 H RAe p non~c a Mar HHTa CBOARTCfl 
AO nonoHle H~R , B KOTOpOM Mar HH To npo BoA 3 a MKHyT . n p l1 3 TOM HHAy K
~HR Ma r HHTHo r o nonR AocT Hr a e T 3 Ha 4 CHI1 R 2, 08 T c OAHO POAHOC T b ~ 

He xYHIe 1.. · 10- 4 . 13 pellH1Me AM HaMI1 4ecKo ~ nOIlRp H3 a 41111 B BeU\eCTBe 
BbIAe I1f1e TCR 'r e nnoa a a MOU\ HOCTb / AD 100 I<\BT /. C B Il 3a HHa~ C paccea
HHe M 3 He p r HH CB4 - no Il fl . 3TO Te nno norn o U\ a e TCfl p ct1lPH* epaTopoM© 061.~e.BHJ.IIl HHCTHTYT llAepULlX HCcneAOJllUlJlA AYtSua 1985. 
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P IIC. I. ¢lYHK1~110Ha.nb HaR CXeM<l 

yC T a H o DK I1 /U OR C U e m Ul B T eK e T e / . 

pa c r aopeuua sHe B 4 He , pati or ao
~MM B pe~HMe Ma K cHMan b Ho~ xono
AOnp01-13BOAI-1 TenbHOC TM. no c n e 1'0
ro , Ka K AocTHrHyTa B~COKafl no
nflpl-13a4 MR flAe p , CB4- o 6 n y 4e Hl-1 e 
np e K p a ~aeT c fl , 1-1 pe$ pHme p a To p 
nep eBOAI-1TCfl B 113aMOp O>K eHHb!~11 p e 
>K I-1 M. OAHoBp e MeHHo C 3 THM p a 3A
Bl-1ralOTCn nonlOca Mar HI-1 Ta , B p e 
3ynbT aT e 4e ro 3 Ha 4eH I1 e MHAYK4 HI 
Ma r HMTHo r o non R YMeHbwa eT c n A 
0,4 T. CHI-1 >KeHHe YPOBHR nOABoA H
MO~ Tenno Bo A MO~ HOC T H n03Bo nRC T 
oxn an a r s aeurec r a o MI-1 WI: 1H1 B Te 4C
HVl e 15 MMH AO T eM ncpa TYP~ 20 MK , 
n p l-1 KOTOPO ~ nOnR pl1 3 ~4Hn c nHHOB 
3aMOp a>K Vl Ba e TCfl . 

Y CTpO~CT BO KPH OCT~T~ /Pl-1 c .2~ 1/ 

3 ,an3M nOAP o5H O o na c au o B pafio r e 

.~~~ ~ :M~ T ~: ~ : ~n: ~~~ e·M~~ S~eO: K ~~~\:~en~ ~ K~:~ :~e lt ~ ~:~n~~M CKO

WS-2000 H 2 0 0 U n/c - np Vl pa60TC c Ha COCOM 6H-200 0, 41'0 
06ec ne 4 V1 Ba e T 4HpKynfl4HIO sHe 2-3 .10-2 Mon b /C /1 2 · 10- a I~on b / c 
cOOTBeTcTBeHHo . CKOPOCT b OTKa 4 KVI CVlCTeMbI 4J(c coc r a nn ne r 125nl c . 

Kp l-1 0 CTa T BMeCTe C HacocHoA rpynnoA VI n y n bTOM Ba KYy MHwx VlC

nblTaH l-1 i:l pacnonox e« B ny4KoBoM xauane , Op r a Hbl KOHTp o n R 1-1 ynpa a
n e HMfl KpHoreHHo A 4aCTb lO y CTa Ho BKVI B~Hec eH bl 3a n p eAe I~ Ka Ha n a 
Ha p a CCTOfl HMe 30 M H c06paH~ B AMCTaH41-10 HHOM ny n b Tc Ip Hc . 3/ . 
r a 30 Ba R CVlCTCM.3 AI-1CT.3H4110HHoro nyns r a n0 3 Bo n RCT o CYUle CTBI1A T b 
Bce He 0 6xOAMMbie onepauua c o CMCCblO ~e 11 '1-Ie, a r a iose np0I-13 BO
AI-1Tb ne p l-1 0 Al14e CKYIO nOAJlMBKY H<I1 AKOrO reriaa B KpMOCTa 1' J ~ n ll 

KOH1'POI1R AaBneHl-1fl B p a 3Jll14HblX 4a CTflX yC 1'a Ho BKI1 ua nyri s r BbI
BeAeH ~ nO Ka3 a HMfl nep BH 4 H~X Aa T4I-1KOB. MHAMKa To pbl M nycK aTe 11M, 
pacnonoxe uusre Ha nepe,QHe i1 naHe11I1, n03B011fl IOT ynpaans r s pa6oTo A 
Ha COCOB. B 6 110K y n p a Bn eHHR p e $pl1 >K e p a TOp OM p a CTBopCHMR /6n OK 
Ynp PI1C . 11 BXOAI-1T Ta KH<e npafiop n l1TaHI-1 R Ha r p e Ba1' e Jle A pet1JPl1 >Ke 
pa r o pa • KOM6 HHVl po B.a HHa R nOB YWKa 191 /pMC. 3/, OX11 a >KAa e MclR H(I-1 A
KI-1M a301' OM , C11Y>K I-1 T A11 R 04 11 CTKI-1 3He 0 1' napOB MaCI1a 11 n pOAYKTOB 
ero pa3110 H< e HI-1R VI, KpOMe Toro - 01' He 6 0 11 bwo r o K011 H4eCT Ba B03AY
xa ,K0 1' Op~~ nonaAae T B nOTOK ~i e B OCHOBHOM 4epe3 pe3 1-1 HO B~e CMJlb
$ OHbl. ,aI1R Hen p ep~BHo ro 1-13Mep eHI1R Te Mne p a Ty p bl B XclpaK TepHblX 
T0 4 Ka x pe$pl-1 ~ epclTOpa paCTBopeHVlR ~cno11 b3 ye T cR Cne 4 l-1 a 11 bHO p a 3
pa601' a H H bl ~ MHorOKaHa11bHbl~ a BTOMaTM4eCKMA OMMeTp nepeMeHHoro 

/ 14/
TOKa IT , p l1 c . 1 / . npl-160p n03B011ReT nocneAO BaT e11bHO M3Me pR Tb 
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Pile . 2 . Cxenn «p uoc r arn . 1 - 3JJ(!K T p ot·1;l J'III IT , 2 - 1 J(~ UteC'IIIO 

MHweHll , '3 - IHIIlIlCi uc n a p e mot ~I e. 4 - I 1\ o nK , 5 - Tllll Jl O

1130Jll1PtJU\aH n pofi x a , 6 - x auan OTK a 4 K I I 4He , 7 - K ClIl : UI 0 '1 

K3LJKIt ' lie . 8 , I I - T p y 6 K II II Llll OJl,3 4 lie , 9 - I ' CP MCTIt ' lIll ,lii 77K 
sxp a u , 10 - :13 0 T llb1l1 5 a K, ) 2 - 6 ]IOK u n a xo r- e - m eparypuux 

TCIIIJOOOMCIl IlHKOIl , J 3 - l' epN c TII 'lIlbli i I I< 3K p311, 14 - KOIIJl,e IlCa

T Op 3} le , I ~ - 3MeemiK OX]l all\j1,QHItH 4HP.. I 6 - 6:JK 4 1\ r e.r111R, 

: 7 - ic a uan oxn3l1\j1,e ll W I 311c , 18 - yf'OJlh ll bli i 11 3 C OC , 1':1 - 1l.1

KYYMllloIft K OlKyX , 20 - 1\3 1HlIJ au ona ~lH UlQIlH II IIY' IK<I . 

co n pO TMBI1e H~e we CTM n~6w x 3 a AaH H~X TcpM oMe TpoB C aan~ CblO pe3ynb
Ta Ta Ha ne-rry MHo rOKa Ha11bHo ro C3MOnl-1C4cl IKC nl C o ,Q Ho BpeMc HHblM 
O~B OA OM nO K33 a HI-1 A Ha 4 1-1~ POBO~ AI1C nJl e~ . T ep MoM e Tp~ n03 Bon R~T p e 
rl-1 CTp HpOBaTb Jl~6~ e 1-13MeH e HI1R T ennoBo~ Har pY3K H, c BR 3 a H H~e. Ha
n p~Mep , C p e3KI-1MI-1 Kon e 6 aHMRM~ Ma r HI-1 THOr O n OJln, C 1-1 3MCHeHMRMI-1 

HHTe HC~BHOC TH nY4Ka 4aC TI1~ It T . A · 
KOnl-14e CTBO H<I1 AKOrO a30Ta H ren l-1 R B Kpl10 CTaT e onpeAeI1ReT CA 

np ~ nOMO~1-1 AaT 4MKoB ypOB HR B 6 I10 Ke Yp .m . / pMc. l/ . 
Ta KMM 06pa 30M, ,an3 M ~OH T POJlI-1PY CT C R ~ yn p a B11ReTcR BO BpeMfl 

An HTe JlbHblX 3Kc no 3H~ I-1 ~ 1- 2 CYT / 6ea OCTa HOBKM Ha60pa CTa THCTI1KH . 
B HI1>K He i1 4 a CTH $ YHK4 1-101 Ia n bHo l; c x e Mbl nOK33aHa a rmeoa r y pa {lIlR 

Bb/ AeI1e H~R c ne xr po e RAepHo r o Mar HI1 THo r O pe aouauca 11 11311epeHI-1 A 

n0I1 A p I1 3 a ~ H I-1 . 

Bc e 311CKTp l1 4e CKl1 e KOM/<IYHI-1Ka 4 1111 nooeene uu KaGe JlRMI1 11 npoaona
MI1 B Me AHblX 3 «pa uax 11 y n mKeH bl BeTan s lible l' py6bl. 41'0 n03 B011I1JlO 
B 3 Ha 4 1-1 Ten bHO~ Mep e 1-1 36 a BMTb CR 01' nOMe x , Ha BOAoK 1-1 na p a 3 lt THblX 

CBR 3 e~. 
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P Il C • 3 . Cu c TeN3 UII P KY JIHI\J1H :\ /1: . 
J - Kp HOC T3'J' JllI'lN , 2 - KJI3Il 3 1l 

o :!OO HM , 3 , 8 - p e3111l 0 I.Jb]J~1 ar-ro p-: 
1'113 aTOp , 4 - npoNc;Ky l'O'lHhlii I"PY3, 
5 - Illl e ll ~l 31'H 4 eCK MI 11 0~ n eC K a ll [l -

COCOIJ . 6 - KJIaJWIl 0 80 N M •
3
 

7 - ll ap O ~laC JIR I IaR r ro n yunc n , 9 

KOM6HIIIlp on a llll iUl OXJ l aJK,l ~ a eMaH 

JIOU y!UK iI • 
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3 
He B 4 He 

n a paMeTp~ pe~ pM~ep aTo pa pac TBopeHHR OKa3~ BQ~T pcwa~\ce Bn~ R 
H~ e Ha OCHO BHble xap a K Tep~ Cnll<~ 1 3aMo pOlKe HH0 l1 non Rpl130 BilHI10 ii M~ 

w eH~ . OnM c 3HHe OA Horo ~3 nep BOHa 4a n bHWX Ba pMa HTOB Aa HO B pa 60
T e /l~B H aCTOR ~e ~ pa60 r e a YCT P O~ C T BO cTy ne HM p ac TBo pc HHR BHcce H 
PRA c e p s e a a ux H3M eHe H ~H1 , o6ycnOBne H ~i b l x Heo 5 xollMMOCTbtl) yBenH 411 Tb 
t~ Oill HOC T b oX.ll a H<,qeHMR M ofiec ne cu.r r s Gon ee HI1 3 KYlO r c -inepe r ypy B pe 
H< HMe .qI1 Ha MI1 4e CKol":t nonn pa a aua « / i~ n !1 /. 110AMl!> I1 Ka I.\ I-1 A c rync u« pa c r-: 
BOpeHI1R no aaon ana HaM Ha OC HOBe 5 a 30BO ~ MI1l!:eH I1 YCTiHlOBKH "npo
3All / e/pa3 pa50TaT b Ae~ T c pHe BMA Ba pHa HT 3aMo pOlKe HHo A nOnRp1130 Ba H
HO ~ MI1We HM. Koar xoe Onl1 Ca HMe MOA l1 tP~ q 11poBa HHOli c r y rie ua p<J CTBO
pe HMA npMBOAI1 TCR HMlKe . • 

npl1H 4HnManbHa R c xe Ma H H 3 KOTeMnepa TypHO~ 4a CTI1 pe l!> pHlKe paT o pa 
L1306 pa>KeH a ua Pl!l c . 4 , ra3005pil3 Hbli1 3I1e . o xnamAC HHbl i1 AO TCMnepa Ty 
Pbl HI1>Ke 4K , no c Ty na c T B KOHAc Hc a To p 22 , M3rOTOBne H Hbl~ H3 c ne 4e H
uo r-o Me AHo r o nooounc a , KOHAe Hc a To p nOMCUj e H B oT Ka 4 I1 oae '~y lO s a HHy 
13 05b e MOM U, 8 n C lKI1,t:\ KMM41-le npl1 r esneparyoc I , 1 - 1 , J I{ K BaH
He nocpenc TBOM r e pMe TI1 411Or O y nno THeHJ.1R npl1 COe AHHnc Tc A Te nIlo BOL1 
3 Kp a H 18 . CKOPOCTb noc rynneuu s lK~1 l\ Ko ro ''lIe 11 3 /.,eHAeTCR Hronb 4a
TWM Be HT Hne M 14. Aa s ne HHc KOHAeHCa4H l1 31-le y CTa HaBnMBae TCR C no 
MO~ b lO I1 r On b4 a To r o SeHTl1nn 24 np l1 60IlbWOH CKQPOC TL1 nOTOKa, H no 
CTOR HHoro APo ccen n 23 - np l1 Mano r, . nOCTOAHH~ i1 APo c cen b - Ka

4 

L . PEcW l11KEPATO P PACTBOPEHI1.fl 

A:"'A 

PH C , l" llpu nuu nu am.na » C XCNa JIIl 3 K O T e Mll c p a T Y P 1fo i i ' l ,l C T I1 pccp

pnx epa r -o p a / n OHCHeIlI1H B TCKCTC/ . 

nHnnR p C B HYT pe H H~M AHa Me TpOM 0 ,22 MM H An~H o i1 20 CM , HMe eT 
co npo r u uneuae , pa au oe 3 · 10 9 CI~ - 3. 

nOcne AOOXna>KAeHHR B 3Me eBHK e 21 >K ~A K H~ 3 1 ~ BXOAHT B Tenno
OGME'H HI1 K 11 BaHHbl 10 ~ cnapeHHR ~e . Te nnooGMe HHHK np enc r a anae r 
coGor, 3Mee BHK C nno~aAblO nOBepXH OCTH 100 CM2. yno~ eH H bl i1 Ha AHe 
Ba HHbl HC na pe HI1 R. O x na )j(AeHH~ A B 5no Ke npOTl1BOT0 4Hbl X Te nnoo5 Me H
HH KOB 9 , 12 sHu no cTynaeT s KaMepy pa cTBOpe HI1R, oGpa 30saH HY lO 
OHe WHHM Kop r~ C O t~ 1 , npOMe>KYT 04Hoi1 06 on o 4K o~ 2 , fl BnR~~e i1 c R pa c 
CCl1 0a TeneM : ~ I e , ~ neptPop HpoBaHHblM KO HTei1HepoM 16 c paGo 4HM se 
~eCT BOM MHweHH 15. Bc e Y3nbl K aM ep~ p a CTB op eH~fl BblnonHeHbl ~3 

r eon oxa Ha pHC . 4 nOKa3aHO r a xx e none pe-u-oe Ce4eHI1 e A - A KaMe pbl 
pa cTBo pe HHR H 3ne MeH Tbl OCHOB Ho r o Tennoo6MeH HI1 Ka 4 , 5 , 6 B pa 3 pe 
3R 1. nocn e ne pc xoAa B pa CTBOp , conpOBO*AalO~erOC R no rIlo~e H H eM 

r e nn a , :lll e nOA Ae L1c TBHe M nepe riana OC MOH14e CKo r o Aa Bne HI1 R nepe uo 
Cl1 TCR 4epe 3 B03B paTHble KaHa n bl npOT~B OT0 4Hbl X Te nnoo5Me HHHKo B 
B BaHHy I1 cnap e H~R H t~ ~ CT HnnH pyeT cR 11 3 paCToo p a no cpeACTBOM 
OT Ka4KH. 

nona R np 06 Ka 20 cny >K I1 T AnA o TAeneH HR Ka Me pbl pa cTBOpeHI1R 01' Ka
Hana nY4Ka 4a CT11 ~, KOTOP~~ Hcn onb 3yeT c A Ta K>K e AnR 3arpY3KH KOH
Te i1Hepa C pa6 04 HM B e~e CTO OM . I{poMe Toro, npo6Ka BMe CTC C Tenno
06MeH HHKOM 0 5pa3yeT B 03BpaTHbl~ KaHan 3He , 3 a r pY3 Ka KOHT ei1Hepa 
np OH3B o.qHTCR C nOMO~b lO W T a Hr~, a re pMeT ~ 3a 4 ~ R np o5KI1 - Cne l.\ l1an b
HblM Kn1040M . Cno c oG 3a r pY3KI1 cy~ec TB eHH O OTIlH4aeTC R 01' nepB oHa
4a n bHoro BapHa HTa , no.qo GHoro TOMy , KOTOPbl i1 bnc p Oble 6bln npl1Me
HeH B 3a MO pO>Ke HHm1 MHweHH AnH c peAHHX 3 HeprHI1 / 3/ . Onepa411H no a a
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r pY3 Ke K OH Te~ Hep a M r e pMeTM3a UMM npoGKM npOM3 BOARTCR npM Te M
nepaType mMAKoro a 30Ta B aTMoc~epe 4He . 

Te Mne pa TYP3 pa CTBopa Iia B~X OAe KaMe p ~ pa CTBo pe HMR M3 MepReT
CR C nOMO~b~ yron b H~X TepMOMeTpOB conpOTMBneliMn 8/S p~e r 10, 100 , 
ZOO ~ pa3Me ~e H H~X B H3Me pMTen b Ho~ R 4 e~ K e. 3 a ~H~eH H o~ CBY- APo c 
cene M M Men Ko R MeT a nnM4e cKoA ceTKoA. 

OxnamAe HMe ya no B c Ty neHM pa CTBopeHM H OT KOMHa T H o~ AO re 
nH e Bo~ TeMne pa T yp~ ocy~e c T Bn HeT c H C n OMO~ b ~ Tennoo6 MeHHo r o 
raa a, KOT Op~R no cn e B~non He H MH 3TO ~ on e pa UHM OTKa 4HBaeTc n 
y npa BnH eMo ~ C nOMO ~ bO Ha r pe BaT e n H aAcop6 uMOHHOA nOBywKo A 19. 

B a~He A wMMM yan a MM c Ty neHM pa CTBopeHMH, He no c pe AcTBe HHO 
BnHH ~~HMM Ha rn a B H~e n a pa MeTp~ MMweHM - Ben M4MHY nonHpM3aUMM 
H Bpe MH pe n a KcaU MM , HBnH~T CA KaMep a pa CTBo pe HMH , Te nno06MeHHMK 
M BaHHa Mcna peHMH . n0 3TOMY OC HO BH~e o c06eHHOC TM YC T po~ c T B a 

H xapa KTe pHCTHKM 3TMX y a n o B np MBOAHT CH 60nee nOAPoGHO . 

KaMe pa pa CTBo pe HH H 

B OTnH4Me OT ne p BoA 3aMopo~e H HoA MMwe HM1 31 M nepBo Ha 4an bHo
r o Ba pMa HTa MH we HM y CTa Ho BKM "np03A'1/ 1 ~ 3He BBOAI1 TCA B KaMe py 
paCTBo pe HMH CHI1 3Y 4epe3 pa c c e HB aT e n b - ne p~o pH pOB a H HY~ B H I1~

HeA 4aCTH UMnMHAPH 4ec KY~ 060n 0 4KY , oGp a 3 Y~~y~ C Kopny co M Ka 
Mepbl ~ene Boi1 KaHan AnR no c r ynaoure r o 3He. B~6 op 'r a xo r o c no cofia 

aH anHa / '11 BBOAa ~Ie ofi y cn oane u TeM, 4TO 3 KC ne p I1 MeHT~ 11 no xa 
3an l1 He npHeMIleMOCTb B pe ~M Me anR TpaAMU HOH Ho r o c noc o6 a pa CTBO
pe HHH "cBe pxY-B HM3" C clJl-1K cMpoBaHHolii rpaH l1 ue lii pa CCnOe HI-1H ~a3 . 

B ne pBOM Bapl-1 a HTe y CTa Ho BKM npH BcpXHeM BBOAe 3He Te Mne pa Ty pa 
r paHMU ~ M3- 3a cna60 A Tenno npOBOAHOCTM M He BwcoKo~ CKOpOCTM 
OTKa 4KM HaCOCOB OKa a an a Cb HeAo cT aTo 4HoH, 4TOOW B030YAMTb HC 
OGXOAMMblH nOTOK 3He. CooT Be Tc TBeHHo noo no pua o a an eae a CKOpOCTM 
paCTBo peHMH MOll\HOCTb oxn axn e ua a MMwe HM 6 bln a TaK~e HCBbI COKOH. 
KpoMe To r o, npM CTa pOM c no c 06 e pa c npeAe n CHMe TCMne paTy pbl 
B MHweHM npl1 60n bwo A TennOBOH Ha r pY3 Ke 6 ~ n o HeOAHo pO AH~M , 

a npl-1 He KOTOp~ X y cno BMRX Aa~e Ha5n~AanO Cb BCKHnaHHe Be pX H C ~ 

clJ a 3~ C no cn e Ayl:lUlMM Cp~ BOM pe ~MMa pa CTBop e HMR , 
npM BBOAe C pa c c e AHMe MsHe CHM3Y pac'r aope aae BCnnblBalO~eil 

ne rKo~ KOH u e H T pM p oBa HHo~ wa 3bl npoMc xOAMT pa BHOMe pHO no Bc e My 
oObeMY MMwe HH. Ba ~Ho T a K~e TO, 4TO B Aa HHOM cny4ae paCTBOp OKa
3~BaeTCR HeYCTO~ 4M B ~M no OT HOWeH I-1 ~ K Te nIlO BO~ KOHBeK UI1I1 , KO 
Topa R HBn neTCR r o pa aAo Gone e MOll\HWM MeXa ~ll-1aMOM Te nIlooGMe Ha , 
4e M oGw4Ha R Tenno npOBoAHOCTb. nO- BI1 AMMOMY, oGa MexaHM3Ma, 
Te nIlOBaH KOHBe KUMR M pa BHOMep Hoe no 06be MY paCTBOpe Hl1e Aei1cT
BY~T COBMe CTHO , 06ec ne 4MBa n 0AHOPOAHOCTb TeMnep a T Y P~ M OnTI-1 
Man b H~~ AnH Aa HHor o Bap l1 aHTa pe~p l1~e paT Op a 113 0TepMI1 4eC KM~ 

npo uec c paCTBOpeHI-1R. KpM Te p l1 e M 3aKOH HOCTM 3 To r o YTBep~AeH I-1 H 

cny mHT COBna AeHl-1 e Benl-14l1Hbi l-1a Mepe HH O~ MO~ HOCT M 1-1 3Ha4eHMI1 , 
B~ 4HC Ile H H ~X AnR MA eanb Horo M30TepMM4e CKo r o npo ue c c a paCTBOp e HI-1H 

6 

. " Xv(T , TBH) - Xp ( T ) 
Q n eT , T

BI1 
, V ) - [x *L\H a + (l - X*) t\H ., l. /1/ 

x* - xp ( T ) 

rne n (T . TBI1, V) - MonHpHaH CKO pOCTb nOT OKa UMp Kyn MpYlO~ e~ cxe c w, 
3 aBH cH~aH OT T eMn ep aTYP~ KaM ep~ pacTBope HMH T • . Te Mnepa TYPw 
Ba HHbl Mc nape HHH T BH M CKOpOCTM OTKa4KM HaCOCOB V; x v(T . T BH) 
KOHueHTpaUMH nap a HaA pacTBopoM B BaHH e I-1 Cnape HMH; X r ( T) - pas
HOB e CH aH KOHu eHTp a~MH HMmHe ~ ¢ a 3~ pacTBopa. x* - MaKCMManbHaR 
1-13 B enM4~ 1H x., (T, T BH ) 11 Xu (T), r ne xu(T) - paBHoBe cHaH KOH
UeHTpaUMH BepxHelii clJa3bl pac r a opa ; 1'111 . AH 4 - na puuans uaa MonHpa 
HaH Te nnOTa nepe x OA a 3He ~ 4He Ma Bep xHelii clJ a 3~ e p a 3 6aBne H H~1ii 
pa cTBop, o n peAen He Ma R cneAY~H MM COOTH oweHMH MM : 

/ 2 L\ H H3( xp (T) . T ) - H ~ (T) : a 

R
 
L'. H 4 = I' 4 ( x I' (T) . T ) - /l O(T ) - (E I L t - T ' - H U (T) ) . /3/


4 04 04 2 4 

B 3TI-1 X Bbip a meHMH X H3 (x r (T ) . T ) - MonHpHa R 3 HTa nb nMH n pMMeCHoro 
r a aa KBa 3M4a CTMU ~e B pa c r aope : H ~(T) , H ~ (T) - MonHpHbl e a -rr a ru, 
nMM 4M CTWX ml-1 AKMX 3He H 4He . - 3He p r MH CBn3H 4He B s e pxHe liiE04 
clJa3 e np M a6c on~T H OM Hyne TeMnepaTyp B np eAene B~COKM X KOHu e HT p a 
U I-1 ~ aHe ; - TennOTa Mcnape HMR 4M CToro 4He npl-1 aGcon~T H oM L 04 
Hyn e r e xneoar yo ; 1' 4 (xr (T) . T) , /l ~ (T) - XMMI-1 4eC KMe no r e uuua nu 
4He B HMmHe lii ¢ a3 C M B 4MCT OM 4He cOOT BeTCTBCHHO. 

COOTHowe HMe / 3/ OC HO Ba HO Ha MOAen M 6onb~ MaHoBcKoro ra 3a npl1 
- - 6 / 51 B EMec eM"14. le B 3 11 i e C OAHOl1 CTe nCHblO CBO OAbl . e m14MHa 04 o n 

/ 6 I 

pCA enHna Cb C Mcnonb3 0BaHMcM pe 3YIl bTaTOB pa6 0TW . OTMe TMM, 
4TO npMM CH eHl-1 e Gonec np ocToro COOTHoweHMH AnH T enn OT~ nepexo 
Aa 171 B 06naC TM r e x ne pa r yp ssnue 0 , 2IC HenpaBOI",epH O, Ta K Ka K 
B HeM He Y411TbI B.:l eTCR BnMRHM e 4He Ha 3 HTaIlb nl-1 l:l Bc pxHelii c aau . 
3KcnepMMeHTanbHw e AaHHwe Ann T enn OT~ ne pe xoAa B paBHoB e cH~x yc 
nOBMH x / B l xopouio cor nacyur c a C /1/ npa x "; paBHOM x u(T ) . OGbI4HO 
KOHueHTp aUMH napa Xv MCHbwe paBHOBe cHo lii KOHueHTpaUMM Be pxHe ~ 
clJaabl x \I ' 4TO npMBoAMT K pa3A eneHHIO noc r ynaoureu CMeCH Ypa BHe 
HM e / 1/ Y4HTbiBae T 3 TOT ¢a KT _ B c riy -rae x v / XII B y pa BHe ltHM /1/ 
np eAnon ara c TcR I 4TO KOHueHTpaUMR BepxHei1 oa a u , noc r ynaouteri 
B Ka Mepy pa CTBo peHMR. COBnaAa eT C KOH ue HTpa UMelii na pa B Ba HHe 
Mcna pe HMH. 3 '10 c npa Be An MBO . ecnM nOT OK AI-1 (jlllJY 3I-1 M " He B KOHUe HTp\.1 
pOBa HHylO clJa 3Y He3Ha411TeneH no c pa BH eHM~ C nOTOKOM noc Tyn a~e~ 
m\.1 AKOi1 CMe CI-1 . anR MOII\Hbl X pe clJPM ll:e paTopoB pacTBOpeH\.1A 3TO yCIlO
Bl-1e BwnonHH e TCH Bc erAa np eHe 6pe me HMe pa3nl-14MeM Te Mne pa Ty pw ~~ 
Ha axon e B KaMe py oacr aope-u-a M TeMnep aTy pbl pac r aop a Ha BblXOAe 
060cHoB~Bae T cH pa c4eTaMM l 11 M nOATB ep*Aa e TcH 3Kc ne pHMe HTa n bHo. 

npM nOA a 48 3He CHH3Y He o6 xoAI-1 MO He Aonyc Ka Tb KaK M3GwTKa , 
TaK M HeAOCT aTKa oGlI\e r o KonH4 e CTBa aHc , 4TO npMBOAI-1T K YXYAwe 
HMIO pe ml-1M OB p eclJPM ~ ep aT opa. anH 06ne r 4eH I-1 H nOA60p a KonH4CCTBa 
aHe Kopny c KO H T e~Hepa B~nonH eH ya KHM 06 pa 30M. 4TO 06pa3yeT 
B Be pxHe i1 4aCTM BMe CT e C pa cc e MB aTeneM a aMKHyTylO non OCTb, CIly 
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lI<a ~y lO 6 a JlJla CTHbiM 0 6 "b e MOM AJlfl He6oJl bWOr O KOJll14e CTBa :JlIe , B c n y
4ae 11 36 b1 TKa 3He Ha Ka nJlI1 Ba e TCfI , a npa He AOCTa TKe - p a c xo n y e r ca ,
 
Ta K 4T O He l1 a 6 e lt(Hble KOJle6 aHI1R nOTOKa ~e B 3 Ha 4 11 TeJlb HOH c r e ne -ra
 
C r Jl a~I1 B aIOT CR . 1l0A0 6 HblH n pl1eM Onl1Ca H B p a 6 0 Te / 9 / ,
 

OCHOBHble KOHCTPYKTI1 BHble p a 3Mepbl KaMe pbl p a CTBOpe HI1 R : BHy Tpe H
HI1I1 Al1 aMeTp pa604e r o KOH Te HHe p a 19 , 6 MM, AJlI1 Ha 2 0 0 MM, Wl1p l1Ha 
3 a aopa 6 0 KOBbiX Kon b~eB bi X c e KTOp Hb/X Ka HaJlOB AJlR BblXOAa p a CTBo pa 
1 , 5 MM, cpeAHRfl Ton~I1 Ha CTe HOK Ko p nyc a , paC Ce l1B aT e Jlfl 11 KOHTei1 
Hep a - 0 , 7 MM . Yc n e WHal'l 3Kc nnya T a~ I1R B MHOr 0 411CJleHHblX AJlI1T e Jl b
HblX onur ax no xaaan a uenecoodpaauoc r s Bbl60 p a AaH Hoi1 KO HCTPYK~ 11 11 

KaMepbl p a CTBOpeHI1R. 

Te nJlo o 6 Me HHHK 

IlPI1 AIlR 11 B 3a r~opOlll e ltliOM pelMl-1Me Tpd)OBLl H ~1R K Te nJlOOOMeHII11KY 
cy~ ec TB e H H O p aaJll-1 4HbI , 

B p e )!l I1Me C 6 0 I1 bWOH MO~ HOC T blO OXJla~ AeHI1R, BbiCOKOi1 CI<OpOCT blO 
nOToKa 11 Cp a BHI1Tenb HO Bb/COKOi1 AnR pe$pl1 )!le p a TOpOB paCTBOpeHI-1R 
r e -m epa r y p e 0 , 3K 60JlbWLl R no uep x uoc r s He RBJlRe TCR Heo6xOAI1Moi,. 
B 3 TOM MO>KHO yu e AIH bc fl , o~ e H I1 B a R Heo6xot;ll1l~yt:J nOBc p x HOCTb C no 
MOl!\ blO Co oT HOWe Hl1 i:' , n p l1 Be Ae Hfibix B pa60 Te 1 i 3KC nepI1MeHT Ta-ose He
no c pe nc TBeH HO nOAI Be plKAa e T 3TO 3aKJl104eHl1e . OCHoBHoe T pe60BaHI1e 
K TenJlOoUMetlHI1 KY B TaKOM pellll1Me - 0 6 ecne 411 T b nepeHo c 3 He no Ka 
Han a M co cBe pxTeKY'~M pac T BopoM 6e 3 60Jl bWI1X nOTep b OCHOTI1 4 e CKO
r o Aa Bn eHI1R . Oc o6e HHO BalKHbl M OKa3b1BaeTCfI 1136elKaTb B03HI-lKIIOBCHI1f1 
Ty p6YJleH THOCTI1 , 4 TO onpeAen Re Tcn r e OMe Tp l1 e A KLlllaJlOB Te nJlo o 6 MCH
HI1 Ka . OnTI1MaJlb HblM C 3TOA T0 4 KI1 ape HI-lR npe ACTa BJlfle TCR I1JlI1 p a a 6 l1 e 
Hl1e Ka Han a C paCTBo pOM ua MHOllleCTBO l ~e Jl KI1X,I1JlI1 I1Cn0l1b30Ba Hl1e 
Y3 Koro Kon b ~eBoro KaH ana 60Jl bWOrO AI18 Me Tp a . B Ha weM Bapl1aHTe -ren
n006MeltH I1 Ka pean a ao aauu 06e B03MOI~HOC Tl1 : noenaapu r en s Ha n Ce Kl.\l1fl 
Te nn o o 6 Me HHI1 Ka r ana " Tpy 6K LI B TPYOKe " I1 Mee T An A pac r eopa II, 
KaH aJlOB, OCHOBHa R ceK ~l1fl - 0 AI1 H Y3KI1H KO Jlb~eBoi1 Ka Hal1 WHpl-tHOH 
1 MM 11 Al1aMeT pOM 30 MM. 

B 3 aMo pOHleHHOM pelKI1Me npl1 caepXHl13KI1X t exnepa r ypax BeJll1411Ha 
nnouia na nOBepXHOCTI1 I1 r pae T OCIIOBHYIO pons • KpoMe r or-o, Cnl1WKOM 
60nbwo e no n epe4Hoe Ce4eHI1e Ka HaI10B, He06xOAI1MOe Al1fl o6eCne4eHI1fl 
p eHlI1Ma ~ Il~ , MOHl eT cy ~ec TBe HHo YXYAWI1 Tb xapaKTepl1CTI1KI1 Tennooo 
MCHHI-lKa n pa CBe pXHI13 KI1X Te l~ nep aTy pax, Ta K 4T O n pl1XOAI1 TCR I1ATI1 Ha 
113BecTHwH KOMn p OMI1 Cc. Kpl-t Tepl111 Bnl1RHl1fl Te nn onpo BOAHOCTI1 113nOllle
HbI B paoOT e / t / . He 0 6 xoAI1 MYlO a e n l14 11 HY nno~aA I1 nO BepXHOCTI1 A MOltl
HO O ~ e HI1Tb no $ o pMy n e : 

2 Q . 2 2 ,Q Q 2
I h T - -::- I r (h - a )(1' '3 - T ) - ~ -;- I A I 2-:- - (I> - a l'I' I

In n___ _.~ . .n. = n _ 

(us + u ) a h n /4 /2 Q 2 2 Q 4I (b - a) T - ~ I I ( I> + a )1'3 - ( I> - a )T , 2 .;-. I 

rA e T - TCMn e p a Ty p a Ka Mepw p a CTBOp e HI1 A, 1' 3 - Te Mn e p aT y p a SHe 
Ha Te nn OM KOH l.\e Te n noOOMe HHI1 Ka , Q - non Hafl TennOB a A Ha rpY3Ka, 
n - CKOPOCT b ~ l1 p K yn fl ~ 11 11 :3He , u s ' u

4 
- COn pOTI1 BneH l1fl K a n l1~bl 

AnA 11e I-l oa c r a c p a , b = 10 7 .!llK/ Mo n b2
, a = 25 ~lK/MOJlb 2 . Bupax e 

HI-l e / 4/ nOJlY4e HO An A I1 Ae a n bHo r o He npe pblBHo ro Te nn o 06MeHHI1Ka 
B 0 6 naC TH Te Mne p a Ty p HI1 )!le 0 , 1 K. 

OCHoB HOi1 Te nno0 6 Me HHI1 K n pe ACTa Bn fle T c oGoA cnn owHy lO Men bXl1 0 
POBYIO TOHKO CTe HHYIO TPYOKY Al1aMe Tp OM 34 MM 11 An I-1 HO~ OKo no 5 0 0 MM 
C 4 0 - Kon b ~e B blM I1 ceK~ I1 RM I1 T on~I1Ho i1 1- 2 MM 11 WI1 PI1 Ho H J Ko n o 10 MM. 
CeK l.\11 1-l 113 c ne 4e HHor o Me{\HOrO nOp OWK<l Alo1aMeTp OM 4 0 MKM pac n on a 
r a lO TCA c Ha py lll lo1 11 BHy Tpl1 TPYOKI1 Ha np OTI1 B APy r APy r a , KaK nOKa 3 a 
HO Ha PI1C . 4 . Paa pa au MelllAY ceK~ I1 A MI1 IUI1 PI1HOi1 2 MM 3 a nOJlHeHbI KOJlb 
~aM I1 11 3 Te $ n OHa . AHa n l1 3 nO K a 3~BaeT . 4 TO n p l1 Ta Ko M KOn l14eC TBe 
1130n l1pOSa HHblX CeK l.\I-t i1 Tenno o6MeHHI1 K AOl1lK e H 6 blTb 6 n l1 30K K I1Ae a n b
HOMY. PaC4 e THa fl nOBe p XHOCT b OCHOB Horo Te nno0 6 MeHHI1K a pa SHa 
4 + 0, 4 . 10 1 CM 2. 

- Ko p nyc npeABapl1TenbHOro Te nn o 0 6 Me HHI1 Ka 113 rOTOBneH 113 He p llla 
Be~eH Tpy6KI1 06~eH An l1 HOH 4 00 MM 11 Al1a MeTpOM 12 MM BHyTpl1 
Kopny ca paC nOJlOlKeHbI 7 n a p KOa KCl1 a n bHblX Tpy6 0 K Al1aMeTpOM 3,5 11 
3 M I~ 3a30pbl MelKAY KOaKCl1 anbHblMI1 Tpy6KaMI1 06pa3YlOT KaHa n bl 3 li e . 
p aC TBop 3anon Hfle T BHyT peH Hl1e Tpy6 KI1 11 Ka Hanbl Me)!lAY BHe WHI1MI1. 2 
lloBepx HOC Tb 3TOH 4aCTI1 Tenno06MeHHI1Ka COCTa BnAeT OKOJlO 50 0 CM . 
3!ll$ eKTI1BHOCTb pa60TbI npen aapa r ensuor-o Tenno06MeHHI1Ka KOHTpOnl1
pOBan aC b TepMOMeTpaMl1, YCTaHOBne HHblMI1 Ha e ro XOJlOAHOM KO H ~ e. 

~a HH aR KOH CTpyKll l-1 A Tenl1o o6 Me HH I1Ka AOCTaTOLIHO npoc r a 11 01
Be 4aeT BceM Heo6 x OAI1MblM Tpe 6oBaHI1flM 11 B pe Hl I1 Me AIlR 11 B 3 a MOpo
HleHHOM pelKl1Me. 

Ba HHa I1 cna pe HI1fl 

OCHOBHoe Ha3Ha4eHI1e BaHHbI I1 Cna pCHl1 fl - 06ecne411Tb 3$rtJeKTI1 BHOe 
BblAel1e Hl1e 3He 11 3 p aCTBopa . IlPI1 60n bwoi1 MO~HOCTI1 Ha r p e Ba TeJl fl 
/ OKOJlO 1 BT B pelKl1MaX AIlR/ He 06XOAI1 MO 06ecne411Tb OOJlbWYIO no
Be p x Ho c T b Ha rpe Ba Ten bHo r o 3I1eMeHTa 11 6 nl13KOe paCn OJlOlKe t~e ero 
K noB e p XHOCTI1 pac r a o pa , 4T06b1 1136elllaTb He Hle n aT e n bHo r o 1136b1T04HO
ro I1C napeHI1 R 4He. Ha rpeBaTenb Bblnon He H B BI1Ae peWeTKI1, nOKpbl
Ba~eH Bce 3 e pKano Ba HHbI I-1 Cna peHl1fl nJlO~aAblO 200 CM2 . PcweTKa 
co6pa Ha 11 3 OTAe nb HblX 3 JleMe HTOB, n pe A C TaBnfl~I1X c oom" MCAHblC 
Ka nl1nIlRpbl 02 MM , noxpsrrue c s e p x y c n e 4 eH HbiM MeA HblM nopOWKOM 
C BKnee HHblM B xa nun na pa n po a o n o a 11 3 KO HC TaHT .:lHil.TeM nePilTypa B<lH
HbI I1C na peH l1fi o npeAen flI1aC b C nOMO~ b~ yrOJlbHOr O p e 3l1C1opa, yCT a 

l 
I HOBn eHl i o r o Henoc peACTBellHO B lIl l1 AKOCTI1 .11I1 Ka KI1 X cncuaarn. au x Mep 

npOTI1B nne Hl<11 c a e px 'r exyve ro 4He iMl1 rpI1 PYI,)~e i1 B TpaKl OTK<l4KI1, 
He npl1HI1ManOCb, TaK Ka K CKOpOCT b nOTOKa 'He AocTa T0 4 Ho BbiCOKa 
BO Bcex pellll1MaX pe$pl1l1lepaTopa . 

n n 

8 9 



X~ pa KTepMCTM KM p e~pM* epa T o p a 

TeMnepaTypa B pa3nM4H ~ X T04Ka X pe ¢PM* ep aTOpa B 06naCTM BWW e 
n,l K M3Mep~na Cb C nOMO~ b~ KanM6pOB aHHWX B oTAen bHO ~ YCTaH OBKe 
yronbHblX TepMOMeTp OB conpOTMBne HMA Ic MarHMTHblM none» M 6 e3 
Hero/. 60ne e HM3K aA TeMnepaTypa onpeAenAna Cb n pM M3Mep eHMM Mar
HMTHOR BocnpMMM4MBO CTM KpMCTanna ~ epM~-M arHMeB o ro HMTpaTa - CMN 
16e3 MarHMTH o r o n on~1 M ~11P-M e TOAOM B pa604 eM MarHMTHOM non e 
C 06 pa 3 ~ O M np onaHAMona C KO pOTKMM BpCMC HeM cnM H- pcweT04HO~ pe

n aK ca~MM. 

MOIilHOC Tb oxna*Ae Hl1R KanM6 pOBanac b cneuu ane HO M3 r OTOBneHHblM 
pa cnpe AeneHHWM no 0 6~eMY HarpeBaTeneM - Te nnOBWM 3KBMBan CHTOM 
MMwe HM. n pM HccncAOB aHM M He60n bwMX AcRTepMpOBaHH~X 06 pa 3 ~ o B 
napanncnbHO ~M YCTa HaBnMBanc~ reO MeTpM4e CKM nOAo6H~~ T ennOBO~ 
3 KBMBa ne HT , 4TO n0 3BonRno AOCTaT04HO T04HO onpeAenATb norno
lilae MylO 06 p a3~a MM CB4-MOIilHOCTb npM OTHOC MTe n bHO ManblX AnA Hawero 
pe¢P MMepaTopa Harpy 3 Kax nopAAKa 10 MBT. CKOPOCTb ~MpK y nA~M M 

o npen e.na n ac s C nOMOlilb tO Aa T4M KoB Aa BncH M ~, nOAKnlO4 eHHbix B paa

n M4HW X T04 Ka x CMC Te MW OTKa4KM 3He , noc ne KanM6p oBKM ~Mp K ynA~MH
 
M3MepMT enbHbiM r aa r-on vne po » . KOH~eHT pa ~H~ 1-Ie B ~MpK y n MpYlOlil e~
 
ra30BoR CMCCM onp eA en~n a cb C nOMolilblO TC4eHCKaTcnA nT~-7.
 

3 aBHcMM oCTb nornolileHHoR MOIilHOC TM OT T eMn ep aT YP~ KaMepw 
pacr ao pe uun npa pa3nM4Hbi x 3Ha 4eHMAX r e anep a'r ype BaHHbl IlCna pe HMA 
M3 06p aMe Ha Ha pMc .5 . BMAHO, 4TO 3KcnepH MeH T anb H~e Aa HHwe 04 e Hb 
XopOWO c ornaCYIOTCA C pa c4eTHwMH KpMBWMH, nony4 cHHwMM M3 Ill, 
BnnOTb AO T eMn ep aTYP~ 0, 3 K. np M 60ncc BW COKMX TeMnep aTy pa x 

3Kcne pMMe HTan bHwe 3Hil4e HM n MCHb
we TCOPCTM 4CCKMX, 4TO MOMHO oG~n c 

OlBml HMT b B03HMKHo se HMeM Typ fyn eHTHoc
Q3 TM B B03Bp aTHOM KaHane Tenno o6 

MeHHHK a. 3TO snC4eT 3a co6oR na
AeHMe OC MOT M4eCKo ro AaBn cHMA B 
B Ba HH e Mcn ape HMn, BcneAcTBMe 
4ero n OBbIUJ il eTC~ c one px a ua e 4H e 

B ~ H pKynMpY~lile R r a 3 0Bo~ CMe CM. 

0.2 

o •Ql 

n 
s/ Je Ka 4e c TBe HHo 3TO nOATB cp*Aa e TcA 

£. He nocpeAcT BeHHwM M3MepeHM eM KOH
~eHTp a~MM , KOTo pa A Morna yMe Hb
w aTb C~ AO 50 %. OA HaKO 3Ta 06n a CTb 0,05 Tie' TeMnepaTyp npaKTM4e cKM He Mcnonb0,04 
3yeTcA , Ta K KaK MOIilHOCTb oxna*

0.D3 /1
tl 

A e HM~ npH 0 ,3 K CoCTaBnAeT AO 
90 MBT, 4TC BnonHe AocT a To4Ho Ann 

0 - T9 1'1 = 1 K0,02 lln~ MMwe HM 06~ eMOM 60 CM3, ill
• - ·- ll.llK 
• --O.llK'«" \ 

0.1 0,2 0,3 0,4 0.5 TIKI 
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3.	 PA604EE B E~E CT BO nE ~TPOHHO~ nOnHPH3 0BAHHO R
 
3AMOPO~E H H OR MHWE HH
 

, npMroToBn e HMc pa604e r o o6 pa3 ~ a BKn lO4a eT ABe CTaAMM: n pM r o
TOBne HMC *MA KOR ¢a3W M M3 rOTOBn e HMe 3a Mo pOMe HHWX wa pMKo B, 

Pa6 04 e e Belile cT Bo MMwe HM npeAcT aBnn e T c060H KOMnn eKCHo e 
coeAMHe HMe nATMBaneH~Ho ro xpoMa Cr(V) B 3 TaHAMon e, KOTopoe 06
pa 3YCTC~ ny r e » xM MM4ec KoR pca K~M~1' BOCCTa HO Bn eHMR C r (VI ) /:! O.2 1/ , 

If(M AKa~ c a aa npMroTa Bn MBana c b cn eAYlOlilMM 06 pa30M: AMon , 115 MIl. 
(C0 2 00 )2 noweur an c a B pea K ~MOHHY IO Kon6y M H a r pe Banc ~ AO 6 0- 70 °c. 
no AOCTMlKe HMM 3TOR r e xne pa r yp u B Kon6y aa r pv x an cn K,)Cr.)O ~ 

IB OT HOWe HMI1 no aecy 11: II. P ea K~ l1 oH H aA CMeC b ne p e M;wM;an~c b 
60 MMH, npl1 nOCTORHHOR TCMne paType 6 5°C 11 Aa Bn e HMM 10- 15 Top 
Bonee ACT an bHO MCTOAM Ka o nac a -ra B pafio 'ra x / 19. 2~ ~nOn Y 4eH tiOC BC
IilCCT BO TeMHO- 3c n e Ho r o ~ BeT a, npe,qc Ta BnAlOlile e cotioR KOMnneKCHOC 
c o ena a e ua e , Mccnc,qOBafl OCb Me To,qOM ane xr po-u- o r o n a paMa r HM T :~ o ro 

pe30 Ha Hc a 13nP/. Ha pVl c.7 npVl Be,qe H cn e KTp 3 np CrtV ) - KOMnneK
c a B (CD20D )2 ' 3a nMca HH~R npM KOMHaT HoR TeMnepa Type . WHpVlH a 
n VlHM ~ L\ H = 6 , 10- 4 T , g - ¢aK To p , B~4Mc n e HH b1l1 no nonOlKCHMII'l MMVl
HOKC Mn bHor o paAVl Ka na - 2 ,2 , 6 ,6 - TeTpaMeT MnnM nep Vl A~l H - 1 
OK CHn a, pa Be H 1 , 9 79 . 
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PHc . 7 . 11r H dJ1 311P KOH I1JI CKC a 

c. (V) D (CD 20D)2 ' 
~ 

10 ' O-LT 

C neAy~ aR on e pa l\HA npl-1 r OTOBJle
ne HHR p a60 ye r o Be~ecT s a An n MHwe 
HH - H3 r OTo s n e HHe 3 a Mo poM eHH~x 

Wa p1'1 KOB - B~nonHAeT C R B c n e~H an b 

HOM YC TPO~ CT BC / 2 3~ npHrOTOBneHH e 
MaT e p v. ana MHWe H1'1 B BJ.1Ae wapHKOB 
06eC ne YHBa e T pa3 BH T Y~ no s e pXHOCTb 
AnR HaH60ne c 3(jl(jl e KTHBHoro oxnam
Ae HHR . Oxn a mAe HHe Ka nen b Be~e cT 

Ba B mH AKoM a 30Te Heo6 xoAH MO Ta K
~e AnR AOCTa TOYHO 6~ C T po ro 3a MO
p il~HB aH H R Bel1\e CTBa H coxpaHe HHR 
c r py xr y pu >KHA KOA (jl a3bl 1 24 ,25 / . Ta KJ.1 M 

06pa30M, pa604 a R MHw e Hb COCTOHT 1.1 3 4 4 r 3 aMo po~eHH~X wapHKOB 
AHa MeTpOM 2 MM H COA e pmHT 17 , 6% Ac i1 Te pHR no Becy . 

KOMnIleKCHbl e coeAH HeHHR CI' (V ) B ACI1Tc pHpo BaHHbix AHona x nn e n 
C T~ Bn ~ IO T cn60 ~ B H~CT OA~e e BD eMR Hilv.6 nn e e vnnfiHoe BeweCTBO 
3a MOpO>K e HHo i1 Ae~ TpoH HO~ MI-1 We HH AnR BTOpHY HblX nyYKO B, KOTo poe 
I-1 MeCT cneAylOWl-1 e npe HMYl1\ CCTBa: 

1. Pa60yc e SCl1\CCTBO MHw eHH HM c e T eAHHC TBeHHylO napaMarHHTHYIO 
npHMeCb. 

2 . BewccTBo HaXOAHT CI1 B cTcKno06 pa3HoM COCTOHH1'1 H, xa pa KTepH
3y CMOM OAHOPOAHbl M pa cn pc AeIlcH HcM napa Ma r HHTH bl x 4e HTpOB, H C Kn~

yaR arpcra4H ~ 4e HTpOB 

3. DIlar OA apFt CTCKJ1006 pa 3HoMY COC TOllHHIO KOMnn e KC Cr (V) HMe CT 
npaKTHy eCK1'1 1'1 3 0T p On H ~A g - ()J a KTOp . 

II . OCHOBHblM Mc xaHI13MOM )lIUl B xo-mnexc a x C I' (V) B A1'1 0nax a a
n ReTCR A1'1H aM1'1y e CKOe o xn a IKAeHHe '19 ,:W / 

KOMnne KCHwe COeAJ.1HeHH Ft Cr (V ) B A1'1 ona x xo powo H3YYCH~ . 1'1Me~T 

o npe AeneHHblA COCTa B, npOCTbl B npHrO TOBneH HH, YTO n0 3BonAe T npH 
HX Hcnonb 30B aHH H nony ya Tb Bocn pOH3BOAHMwe p e3 ynb T aT~ B ()JH 3Hye 
CKOM 3 KcnepHMeHTC. B np CAB apHTenbHbl X 1'1 CC nCAO BaHHFt X B Bel1\ e CTBa X, 
npHr O TOBn eHH~ X BblweYKa3a HHWM c noco60M. MW nonyYHnH nonHp H3 a4H ~ 

nAep Ae i1T epHR OKon o 40 Z / 26 / , 

4.	 AnnAPATY PA A~HAM~4ECKOA nOnHPH3A U H ~
 

H P E r ~ CT PAU~ ~ HM P cnEKTPOB
 

B BepxHe i1 ya CTH ()JYH K 4 1'1 0H anbH o~ cxe MbI yCTa HOBK1'1 /p1'1c .1/
 
1'1306pa~eHa annapaTypa AnR AI-1HaM1'1YCCKoi1 HaKaYKH . HCT OYHHK OM
 

12 

3 ne K T pOMa rH~ THo ro H3nyyeHHH 5 MM AH ana3 0 Ha cnY~~ T nepeCTpa HBae 
Mbl i1 r eue pa r o p A H ()JpaK4 ~ OH H or o ~3nyY eHHH rAI.1-7 . Tp efiy eixaa CTa 
6Hn brlOCTb Y aCT O T~ r eHe paTopa 06eC neY HBaeTCR cTa6H n~3a 4 He ~ a HoA

- 3Ho r o Han pR~e H HR Ha y po BHe 10 r e HepaToP CBR3a H C BonHOBOAH~M 

Tpa KTOM Yep e 3 aTTeHlOaTOp 1. CBlJ- MOL4HOCTb , no c r y naoui a a B KpHOC 
TaT , pe r ynHpy eT c R Ka n~6 pOB a HH~ M a TTeHlOa TopOM 2 101 KOHTponHpycT 
CFt H3Mep~ T eneM MOl1\H OCTH 5. lJa c ToTa CB4-Kone6 a H~ i1 H3Me pRe TCH 
Bon HOMe pOM 3 . C nOMOl1\ bID np eo6p a3 0BaTe nR 7 OCYl1\eCTSnRe TCR nepe
XOA C Bon HOBOAa npR Moy r on bHoro Ce yeHHR Ha Bon HOBOA Kpy r n o r o 
CeYeH~ Ft . BH Y7P H KpHOCTa Ta Ta Kme np HM€H e H 4H nH HA P~ Ye C KHA Bon HO
BOA AnA YMe HbW€ HHn T ennOB~A en eH "R 3a CyeT 3 a Ty x ilHH R. OC HOBHOA 
pe30Ha TOp /pHc . 4/ 06 pa30 BaH CTe H KaM~ XBOCTOBOi1 Y a CT ~ 1K- 3 Kpa 
Ha 13 . A pocc e n~ 17 npeAOTBpa l1\aeT ~3nyY e H H e 101 3 pe 30 HilTo pa . non 
Hoe 3a1 YXdH He B Bon HOB OAH0 4 n HHHH OT aT TeHlOa To pa 2 / pHc , l / AO 
KOH4a Bon HoBoAa , BxoAAl1\c r O B pe 30 HaTOP. COCTaBnReT 6 An . OTpa 
~eHH aR MOl1\ HOCTb perHcT pHpy CTC A C nOMOl1\ bD KpHCTannHY e CKOr o g e 
TeKTo pa 6. C H HXPOH H ~M AeTe KT HpOBa HHeM CHr Han a oT pa*e HHoA MOl1\
HOC TH MO~ HO B~AenH T b c neKTp 3 np . 3T O c Yl1\eC'rBeHHO 06nerYa e T 
nOH CK ya CT OT HilKaYKH npH AHHdMH4e CKoA nonApH3a 4HH Rne p Ae ATe 
p ~Ft, «orn a pe r HCTpal\ J.1 Ft pa au o ae c uo r -o CH r Hana AMP Ilp a K T H Y eC K~l 

He B0 3 MO>K Ha 
AnFt H3M epeH ~ Ft nOnn pJ.13 a l\HJ.1 MJ.1W eHH np HMe HR eT CR Q- Me Tp C na 

oan nen bHbII~ xone fia r eru, HblM KOHTYPOM.'11.'. nOCIIe AHJ.1 i1 06 pa 30 Ba H xa 

TYWK O~ HHAYKTH BHOCTH /L = 0, 24 MKr H/, BHYTPH KOT OP O~ nOMel1\ eHO
 
Bel1\e CTBO MHweHH, H e MKOCT blO C, COCTORl1\ei1 101 3 e MKOC TH Ko a KCHa n b 

Ho r o Ka 6enA , co eAHHR IOl1\e r O Q-Me Tp C H3Me pHTe n bHo i1 KaTywKo A,
 
H pe r yn HpyeMo A eMKO CT ~ Ha BXOAe Q- MeTD~ . 3ne KTpHye CKa R AnHHa
 
xo axc a a n s ao r o xa fiena pa a ua AnHHe aon-ru , COOTBe TCTs YIOl1\ e l1 ya CTOTe
 
Ha6nlOAeHHR CH rHa n OB RA e pHo r o Ma r HHTHor o pe 30 Ha Hc a /~ MP / npa 

TOH OS
 

AnR nO B~weH HR cT a6Hnb HOC TJ.1 H3 Me pe HH i1 npHMeHeHa ~ e C TKaR $a30 
Ba R a BTono ACTpoAKa Y aC TO T ~ Ha CTpo RKH H3Me pHTen bHoro KOHTypa 
/¢An/ . YMBH bwaR B 5 pa 3 CABHr $a 3~ Me >KAY TOKOM B ~C OKOn YilCTOTW, 
n ocT yna ~l1\H M Ha KOHTYP OT r eHe paTo pa Q-Me Tpa, H H a npn ~eHH eM , 

CH HMa CMWM C KOHTy pa , cxe Ma ' An n03 BonReT He MeHec 4CM B 25-3 0 
paa YMeH bwa Tb Bn HRHHe YaCTo TH o i1 x a pa KTe pl-1 CTH KI-1 101 MeXil HH'-l eCK~1 X 

Kone5 a HI-1A KOHTy pa Ha Be n HYHHY B~xoAHo ro CHrHa n a Q- Mc Tpa . Ue HT 
pa n bHaFt 4a CTOTa r e aepe r o pe Q -Me Tpa pa a a a 13 , 6 11 r4 , ACBHal\1'1 11 

pa 3 BepTKa/ Y aC TOT~ , 6n H3 Ka A K nHHe AHo A, B npCAcnil X !200 Kr4, 
nnHTen bHOCTb pa 3BepTK H - 5 MC . Ilocn enoa e r e ne noc r s cu r uanca 
C suxon a Q-Me Tpa nOAaeT CR ua KanH6poBaHH bI ~1 a r r c uoa r on 11 Y C ~l

n HTc n b , Ha XOARl1\HeC R B 6nOKe pe rHCTp a l\I-1 H /o P, pHc.l / , a 3~T eM 

Ha OCl\HJlJ1 0 r pa <p v. a t-la JlOr OBbl l1 BXOA 6noKa con pRmclIH R / Ge/ /.IIIl'! 
«our pona 3a n pOl\eCCOM Hal<aYKH nona paaauau Hc noIlb3yc TCIl c r potio
CKOnl-1 4e CKHI1 HHTe r paTop B 6noKe perHC Tp a l\I-1 H. nOCKonb KY HHTC It
CHB HOCTb CH rHan OB HMP Ae ATpoHo B MaJla / Ha ABa no pRAKa H H ~e HH
TCHC HB HOC TH c u r a an a ~1I1P, paaaor-o KonH 4CC TBil npOTOHOB 13 oAH Ha
KO BOM Ma r HHTHOM no ne / , 06 b1 YHblA c noco6 H3MepCH1'1 R nOJl llpH3 ill\HH, 
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3aKI1104aIOU{I-1HCl'l B Onpe Ae I1e HI-1 I-1 OT I~OWeHI-1l'l I-1HHkpaI1bHblX I-1H Te~ICI-1BHOC

T e~ c ne KTpOB AMP OT Ae~ T poHoB , n0I1l'l pI-1 30BaHHbIX AI-1HaMI-14eCKI-1M cno
C060M 1-1 HaXO Al'l~I-1XCl'l B TennOBOM paBHOBeCl-11-1 c pe weTKo~, OKa3anCl'l 
He npl-1 r OAH blM. n03TOMY 6 bln a npl-1MeHeHa TeXHI-1Ka Lt l1<!>poBoro HaKO nneHI-1l'l 
1-1 y c peAHeHI-1 R Cl-1 r Han OB a flP , nony 4a e Mblx np l-1 nepl-10AI-14eCKOH /c ne
PI-10I\OM 20 MC/ pa a aepr xe 4a CTOTbl r eue p e'r o pa Q-MeT pa, a BeJ11-141-1Ha 
nOnR pl-1 3a QI-1 1-1 onpeAenRn aCb no 1-13MeHeHI-1 1O <!>O PM~ n l-1 Hl-1 1-1 ycpeAHeH Horo 
Cl1 rHana. 

B 6n o Ke conp R~eH I1 R a HaI10r OBOH 11 Lt ~<t> POBOH 4aC TeH annapaTypbl 
I-1r Han npl-1 Heo6xoAI-1 MOCTI-1 CMe~a eTC R B ofinacr s nOJlO~ I-1 T en b H bIX 

H an pRme H I-1 ~ AJll'l 06 e c ne4e HI-1l'l Ho pMan bHoH pa6 oT~ npl-1Me HAeMo ro aHa
no ro-QI-1<!>poBoro npe o6pa30 Ba Ten A /Aun / 1 1 2 ~ 6nOK conpR~eH I1A yn paB
nAe T Ta Kme pa60ToH 4a CTOTOMepa . ~ 3Me pe H l-1 e 4aCTOTbl n p01-13BOAI-1 TCA 
B I-1 HT epB aJlbl BpeMeHM Me~ AY pa3BepTKaMI-1 4aCTO Tbl r e He paTo p a Q-MeT pa. 

npe ABap l-1 Ten bHa R 06pa60 TKa non y u ae -aux Cl-1rHanO B np01-13BOA I-1 TCfl 
npl-1 nOMO~ 1-1 a nn a pa Ty pbl B CTa HAapT e KAMAK nOA y npaBI1eHl-1eM MI-1K pO
3 BM / 1 3~Bbl nonHe H H o~ Ha 6 a 3e MI-1 KpOnpoQec copa I NTEL 8080 nocne 
nOCTY IlJleHI-1A Cl-1 r HaI10B r OTOBHOCH1 BO BpeMA pa3 BCpTKI-1 4aCTOTbi reue
paTopa Q- Me Tpa , 6n o K cOnpl'lme HHR Bblpa6aTbiBacT CTpoG-MMnyn bc bI , 
I-1 HI-1 l\l-1 am13I-1PY IO~ l-1e auanoro-ruwopoeoe npeodpaacaa uwe lloc ne KaltlAo r o 
LtI-1KI1a npe oo pa 30 BaHI-1 R l\ 11$pO DO~ 3KBI-1BaI1eHT aHano r OBoro Cl-1 r"HBI1 a 
3anl-1CblBaeTCR B na MATb 6 y<!>e pHo r o Ha KOnI1 Te n R. no OKOH4aHI-11-1 noe06
Dd30BaHIo1A nonu o r o c ne xr oa llflP MHKPO-3BH 4epe3 Marl-1CTpanb KAHAK 
npHHI1MaCT MaCCI-1B Aa HHbl X 113 HaKOnl-1TenR 1-1 CyMMHpyeT ero C AaHHblMI-1, 
HaXO A R~I-1M I-1CA B ce na MRTI-1 . YKa3 a ltHBA np o Qe Ay pa nOBTo pl'l eT Cl'l 3 aAa H
Hoe 4Hc n o paa /OObl'ol HO AO 400/ . HaKonne HHblH H ycpeAHeHHbl f1 l~aCCHB 

AaHHblX npH Heo6xoAI-1MOCTI-1 Bbi BOAHTCR Ha 3KpaH rpa(j>M4eCKor o AI1C nne R, 
Ha an$a BI1THO-QH$pO Boe ne 4a T alO~ee YCTPO~CTBO, 3a nl-1C bl Ba e TCR Ha 
Ma rHI1T HYIO neHT y Kac ceT Horo HaKOnI1TCnA. 

npo r pa MMa AI1 l'l MHKPO-3B M, Hanl-1CaHHaR Ha acceMGnepe, n03BonReT 
C 4HT~BaT b ~H.opMaQH~ C 6 nOKOB KAHAK 11 y np a Bnl'lT b I1X pa 60T o~ , 3a
Aa Ba Tb pa3nH4Hoe 4~cno HaKonneHH~ / 1- 65536/ 1-1 KOnl-14eCTBO cTpo6 
HMnynbc oB Ha I1HTepBane pa 3 Be pTK H 4a CT OTbi / 1-256/, npOH3BOAI1 T 
HaKonne HMe H ycpen He Hl-1 e cne KTpOB HMP, B~4I-1 CnR eT HHTerp anb HYIO 
HHTeH C~ BHOC T b noc neAHHX , ynpaB nn e T e OpMdTOM B~ BOAa Aa HHbl X Ha 
BHeWHH e YCT po~ cT B a 1-1 T.A. 

Ilocn eny outas 06 pa6 0 TKa c ne x r po a AMP npOH3BOAI-1 I1 a Cb Ha 3Btl 63Ct l-6 " 
npo Lte Ay pa o6paGoTKH Aa HH blX Onl-1 CaHa B / 26: B OTn H4He oT He e, B AaH 
HO~ pa fio r e Bbl 4 1-1 Ta HI1 C uxnana CHCTe Ma TH4e CKHX no r pe un-oc r e a Ha He 
I1 I1HeH HO CTb Q- MeT pa no no rno~e HH t() / 1 5/n poH 3 aoAH nocb no npo 

/ 16 / rpaM Me, OnI-1 Ca HHo.:1 B " 

5. OC HOBH~E XAP AKT E P ~CT~ KH an3 M 

npOQe CC OXn altlAe HHl'l yCTa HoBKH OT KOM HaT HO~ Te Mne pa Ty pbl AO 4K 
BMeC Te C on ep a4 He ~ 3a r pY3 KI-1 Be~ eC T Ba MHwe HH 06~4H O 3aHI-1 Ma eT 10 4. 
Bce nocneAY IO~He o ne p a QI-1 H Bnn OTb AO Ha4ana o6 nY4e l~ H A MI-1 We HH 
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Ta Gn llua 

,Uel1TpoIIHblli llp or-ounu n llap ane-rpu YCTa llODKI1 
B3p l1all T Dap H all T 

P.:l3Nepbl MHIUe l!li '/J 19 , 6 I-IN , r =200 ~IN , v = 60 CN 
3 

Ha r' HliTllo e norte 2 , 03 T 

PelKliM Aillia Nli4cc KOH T 0 , 3K, HO~Hoc Tb" CB ll = 90 MBT; 
, - 2 /r1I0nR p l 13 a u u a 56 r r u, "s = ] " 10 NOJlh C 

" 3 a ~ 1 0PO il(e H H bliI " pe )f(l l ~l T = 0 ,02 , n
3

= 2 .10- :~lOJJI)/ C , Il=0 , 4 5 T 

Ilo -r perin eune llCllp; l\o r O 1, 5 n/ 4 rtp n AI1H3N I1<IeCKOii n a x a vx c 
r-emor 0 ,5 JI /<1 npn " s aa opoxenu on '' pe llClfMC 

Pa 604 c e u c . e CTUO A Cll T e p Hp OB 3 HHhJi1 11pOIlannno n - 1, 2 
~ lIi Ul ell H :)Ta HA I1 0 JI (CD 0D )2 (C 3 H P 2 ) 2

Conepx a na e Ae i'lTepli>l 
II DO,f\O p Ol~n B % n o necy 17 . 6 11, 0 

B p e N R peJl3KC 3 l.!,1II1 n On>l p ll 3 3  P_ ~ 300 '-I ~-1200 l[ 

1.11111 n"3<lMOpOllCCHIl O:-I "pelXlINe P '" 500 '-I P -= 300 4 

----- ------- - - - - + 

!'la Kcli~l 3J1bll a R norrupu  P.!. = J7 + 3% P~ 90 + 37
3,1UH>'I P- 94 "+ 37. 

BpeNH 1l8 Kaq K H n onHp H3a

l.!,1111 .1'0 0 , 8 / P / 35 HI1Il 40 ~1I11l
 

m a x 

B P C M >I p cu e p C3 n OJl Rp H3BUHH 90 MII H I 20 ~1I111 

Ha ny4 Ke nOKasaH~ Ha pHc . 6 , Ka 4e c TBe HHo e I1 SMe He HHe OCHO BHblX 
ysnoB pe~p l-1 ltl e p aTOpa pa cTBOpeHI-1l'l cy~ecT B eH H O yny 4wHno na paMeTp~ 

yCTBHO BKI-1 H B npOTOHHOM Ba pl-1 a HTe no c paBHCHHO C pa He e o nHca HH ~ M 

n03TOMY Mbl C0 4n H He06 xoAIIMblM npl-1 BeCTH OC HO B H~e napaMe Tp~ KaK 
B Ae~TpoHHOM , Ta K 1-1 B npoToH HOM BapHaHTax /cM.TaGnI-1 4Y/ . Cn eAye T 
SaMe TI-1 Tb , 4TO ac e 3Kc ne pHMe HTa n bHbl e pe a yn s Ta Tbi 6blnH non y veuu 
B p a604Hx y cnoBHAX Ha nY4Ke CH HXpOTpOHa ~$B3 /CepnyxoB/ TaKHM 
06 pa3 0 M. no n RpH30Ba HHal'l 3a Mo pomeHHa n MHwe Hb yCTDHOBKH Mo~eT 

Te ne pb pa60Ta Tb B AByX Ba pl-1 aHTa x : npoToHHOM H Aei1TpoIIH OI~ , 4TO 
n03BonReT 3 Ha 4HTen bHO pacuiapar s xpy r 113Y4aCMbiX no nporpa MMe 
InOJll'l pI-1 Me Tp" ABne HI1 ~ . 

B 3aKnlO4eHI1e a a ropu CIlH Taor CBOHM npl-1 ATllbl M AonrO M supaa a r b 
npl-1 3 Ha Ten bHOCTb 4Jle Hy - Ko ppe c noHAeHTy AH cccr B . n . A~enenooy , 

n pO$e c c o pa M IO . M. Ka 3a pHHo By , n . ~ . Jlam1AYcy , AOKTo paM $1-13 I-1KO- Ma Te 
MaTI-14e CKHX Ha y K 6 .C . llcraHoBY, C.6 . HYPYWCBY 3a BceCTopOHH~1O no 
MO~ b H nOAAcplXKY B pa60Tc 
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ABT OP~ 6n arOAapRT 3a n OMO~ b B n pOS eAeH ~ H 3KCnepiII Me HTOB KaH
AiIIAaTa <1J113 HKO- MilTeMaTI1 4e CKI1X HayK A. n . Me~aH I1 Ha , A. <1J . npYAKOrna Aa 
ill O.H.mesen€B a, a T a K~e p . n .XaMI1AynI1Ha , " ,3 . KpaXT I1 HOSa , A. O. Op
nOBa, T .<1J .na BnOBY 3a Ka4 eCTseHHoe 11 3r OTosne Hill e Y3nOB 11 npl16o 
POB MiII We HI1 , T . J~ . f ae BCKY - 3il nOMOUl b B o$opMne Hl111 pYKOnl1C iII 
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lell"polIlI"l~ nOJUlpll30R311113R 3i1MOp0)f(eIl1l311 MllIue Hh
 

OObeNOM 60 C~13
 

Onuc ana AeHTpoHHUH 1I0nHp1l30B3111l<lR aanopoxe nuan Wlll/elll> 
JlJTIIIIOl1 20 CM , 06be~IO~1 60 CN 3 11 BeCO,., ~ 4 1' . UllII aJoIll \ 1CCK 11,.1 Me TO

ADM IIP II J"el'llIepaType 0, J K, n JoIaI"HHTIIO,.1 none 2,08 '1', II norr
1I0C1'bIO Aej:jTepHpoBaHllo~1 3 T OHJJ,II one , co,neplKlllI\el-1 Cr(V)-:wMnncKc , 

AOCTllraeTCH nOnHj.l1133.U;m P+ = 0 ,37 + 0 ,03 . BpeMH crnm-rpcure -r 

"04110ii penaxc aunu OTPI111aTenbJloil II ,'IOJIOlKH'reJlbIlOrr ncnapu sauu n 
COCTClIIJlReT 300 If 500 COOTueTCTBeIlIlO . npll TCMnepaType 20 MKlj 

B "laI"1I 1 1TIIO~1 none 0 .4 T . 

Pa60Ta IJt.1110nlle 1l3 II Jl a 6 o p cl1' OPHI1 Hp,CP IlWX IlPOOJIUM Ol-H1I1. 

Co o 15l1lellne 015beAHllelllloro 1I11CTJlTYT8 Jll1eplIbIX HCCJU' A008HJfA . .Qy 15 H8 1985 

Ile pe aon O. C. BIiHOI'pap,OIwii 

Bo r i s o v N.S . e t a le	 l' I-R'l-292 
360 cm Deuteron Polarized Fro z en
 

Spi n Target
 

The de u tero n polari zed froze n s pin largl'l , ·w ('m l r-ug t h , 
60 em 3 v olume and I,ll g we ight) i s described . Ily m";11", u l 
nuc l e a r dynamic po larizat ion a t n .3 K t cmpern t rr r- u nl :' . 1111 T 
ma gn e t i c field in comp lete ly deu t e r i z ed c t.h.nul l nn j"" Il IOl i ll i llg 

Cr(V) comp lcx P + 0 .37 + 0 .03 po l n r i za t i on Iillu h" l''] ,II h i e ved , 
Spin-lat tice r e t'a xa t i on-t i me of ne f~ n l i v e .u ul por i t i vv (1,,111
r i z.a t i o n a re )Ot) a nd 500h , r c s pec t i vn l y , ill II) Ill! 1 " 1111 11 r ," 
t ure n nd O.I,T mlll:netir- f l ied . 

1'111' i.nv- I i ~" ,11 i un litis b."' 11 1)[ '1 1111 1111''' I' I h,' ),.IIIl,r;lto ry 
"I Nil' \' II 1'111 \, 1"1/1 • IINI< . 
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