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MccnenoeaHHSI C nonSipH30BSHHbIMH MHIII8HSIMH Il03BOnSIIOT ca,;.. 

MbIM HenocpencTB9HHbIM o6pasoM nonyqHTb HH<jlOpMaIIHIO O. CilHHOBOfi 

38BHCHMOCTH SIJl0PHbIX B38HMOJl0HCTBHfi •. KpoMe Toro, nomlpHao.:.. 

. B8HHbl9 SIJlpa ·cny:H<:aT yno6HbIM HHCTpyMeHTOM nnSI npoEiepKH saKo

HOB coxpaHeHHSI npocTpSHCTBeHHOH H "epeMeHHOH qeTHOCTH. B JlHC

cepTaUHH onHCbIBSlOTCSI aKcnepHM9HTbI no nonyqeHHlO nonSipH30~aH

HbIX SinepHbIX MHIIIeHeil MeTonoM BbIHY:lKlleH.imtt JlHHaMHqecKofi no-. 

nSipH38llHH. 

Tpe6oeaHHSI, npe/l'bS1BnS1eMbI8 K no:rISlpH30BSHHOfi' Sl/l8pHOfi MHWe_

HH, cymecTB9HHO 38BHCSIT OT xapaKTepa npoBO/lHMoro 8KCnepHM8H~ 

Ta. OnHaKo B 6onbIIIHHCTBe cnyqaee 8TH Tpe6oeaHHSI CBO/lSITCSI k· 

· cneny10mHM: 

1. CTeneHb nonSipHsauHH SJnep nom1ma 6blTb He MeHee IQ;..20%. 

2.· MHweHb nom1ma conep)K8Tb 10 20 -- 10 22 Sl/l8p/cM3H HM0Tb 

MHHHManbHoe KOnHqe_C!II<>_ no_CTOpOHHHX Sl/lep •. 

3. KoHCTpyKUHSI MHIII9Hll /l0n)KH8 6bITb yno6Hofi /lnSI np(jaene-

HHSI aKcnepHMeHTa. 

HaH6onee yHHBepcanbHbIM MeTO/lOM nonSipHsauHH SIBnSieTCSI 

TaK Ha3bIBaeMblH CTaTHqecKHH MeTOJl nonS1pH3aUHH BO BH9IIIHeM· 

MarHH~HOM none. ITonyqaeMaSI 8THM M9TO/l0M nonSipH3aUHSI ( nnSJ 

Sl/l8p CO CnHHOM I = 1/2 H MarHHTHbIM MOM9HTOM µ. SI na-

/ >~ 0TCSI BbIP8)K9HHeM 

P =- th 
µ. SI H 

I:: T· 
( 1) 

rne H - eaeIIIHee MarHHTHoe none, T - TeMnepaTypa MHWeHH H 

I:: - noCTOSIHHaSI EonbIIMaHa. 
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.Unn nocTH)KeHHSI nonnpH3auHfi nopnnKa 10-20%-HeooxonnMhl 
. 0 .. 

MarHHTHb1e nonn 100-200 KnnoapcTen n TeMnepaTypbI 0.01 K. flo-

MllMO Toro, qTo TeXHHqecKne TpyAHOCTH B nonyqeHnH TaKHX Mar"'.' 

HllTHbIX nonefi H TeMnepa_Typ qpe3BbJqafiHO Bb!COKH, npaKTHqecKoe 

·Hcnonh30BaHHe MeTona orpaHHqnBaeTcSI TaK)Ke Manott xonononpo

H3BOLlHTenhHOCTbJO H3BeCTHblX MeTOLlOB nonyqeHHSI CBepXHli3KHX 

TeMnepaTyp. KOTopaSI ncqHcnneTCSI apraMH B ceKyHny. 3To O0CTO

SITenhCTBO orpaHnqnBaeT•B03MO)KHOCTH 8KCIIepHMeHT0B C 6onee 

HnH MeHee •HHTeHCHBHbIMH nyqKaM:11 3apSJ)KeHHbIX qacTHll H3-3a 

Hen3oe)KHOro pa3orpeBa MHllieHH. l1cnonh30BaHHe Bb!C0KHX BHYT- . 

peHHHX MarHHTHblX nonefi Ha nnpax B ¢eppoMarHHTHblX H napa

MarHHTHbIX MaTepHanax 3Ha'mTenbHO_ cy)KaeT Kpyr nnep, KOTQpb!e 

MoryT_ 0b!Tb noirnpH30BaHblo BBeneHne npnMeCHbIX nriep B ¢eppo

MarHHTHYlO KpliCTannHqecKyJO pemeTKY orpaHHqHBaeTCSI nonycTH

MbIM conep)KaHneM nonnpn3yeMblX IlpHMeCHblX nnep 1-2%. KpoMe 

Toro, nocnenHne MeT0AbI, B 6onbmllHCTBe cnyqaeB TaK)Ke Tpe6y10T 
. 0 

rronMeHeHnSI CBeox_HH3KllX TeMnepaTyp . .. o.o 1 K. 

TpynHOCTn, CBSI3aHHbie C rronyqenneM Il HCIIOnb30BaHneM caepx- . 

HH3KHX TeMnepaTyp, B 3HaqnTenbHOfi Mepe ynaeTCSI o6ofiTn B pa3Bll-

BaeMbIX 3a nocnenHne ronh1 AHHaMnqecKnx MeTonax nonsrpH3aunn · 

SILlep,B K0T0pblX TeM nnn 'HHbIM' CIIOCO0OM C03aaeTCSI nonsrp_n-; 

3aUHSI, 0TnnqHaSI OT ee TepMHqeCKH paBHOBeCH0ro 3HaqeHHSI (-1) •. 

HaHnyqmHe pe3ynhTBTbl nonyqeHbl C IIOM0IUblO TaK HB3bIBa

eMoro MeTona BhIHy)KlleHHofi nnHaMnqecKofi nonnpnaaunn nnep, 

npenno*eHHoro A.AoparaMoM/ 1,2/. ( B HHocTpa~rnofi ~nTepaType 

qacTo ncnonhayeTcSI npenno)KeHHoe AoparaMoM Ha3BaHHe MeTona 

--,-~onnn-aqi¢eKT"'). 3ToT MeTon noaB~nneT nonyqaTh aHaqnTenh

Hyro srnepHyro nonsrpn3aunro npH 06_~1qfihIX _ renneBbIX -TeMrrepaTypax 

n B yMepeHHbIX MarHHTHhIX nonsrx 10-20 Kiin.oapcTen. B npnHunne 

MeT0Ll IIpHMeHHM K nro6bIM TBe'pllbIM Llli8MarHHTHbIM MaTepnanaM, 

B K0Toph1e KBKIIM-nnoo cnocoooM sBeneHo He6onhmoe KonHqecT

Bo napaMarHHTHOfi IIpnMeCHo B. 0CH0Be MeXBHil3MB BblHY)KLleHHOfi . 

LlllHaMHqecKofi nonSipll3BUIIH ne>KHT SIBneHHe SIPepHoro li aneKTpOH-
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Horo MarHHTHoro peaoHaHca. B rrepaott rnaae nHccepTaunH nano)Ke

HhI HeK0T0pbie acneKTbl .TeopH'n MarHHTH0ro. peaoHaHca, cymecTBeH

Hble nnsr onncaHHSI npouecca nnHaMn"lecKofi nonnpnaaunn. B qacTHo

c:rn, noaeneHne CIIHHOB0fi CHCTeMbl B nepeMeHH0M MarHHTH0M none, 

lliHPHHB nHHIIH npn MarHHTH0M nnnonbHOM B3BHMonefiCTBHH, npo

neCCbl CIIHHOB,<)H LlHqJqlY3HH. BTopaSI rnasa II0CBHIUeHa KpBTKOMY 

H3n0:ll<:9HlllO Teopnn BbIHY:ll<:AeHHOil: .llHHBMH'!eCKOil: nonnp11aaunn. 

MexaHH3M BbIHy>KAeHH0ii nnHaMH'leCKOiinonSipH38UHH Han6onee Ha-

rnSIAH0 MO)KeT 6bITb Bb!SICHeH Ha npnMepe npocTefimefi CHCTE:MbI, coc

TOSIIUeil: 113 0TnenbHbIX He38BllCHMbIX rrap aneKTpoH+nnpo co cnn- . 

HBMH COOTBeTCTBeHHO s = 1 /2 H I = 1/2 •. 3HepreTH'l9CKHe 

ypOBHil TBK0fi nap_bl B MarHHTH0M none H npHBeneHhI Ha pnc. 1, 

rne TBK:ll<:e yKaaaHbI 6onhuMaHoBcKne aHa'l:eHnsi HaceneHHOcTeii 

ypoBHeil rrpn TeMrrepaType T ( nepBbifi cTonoeu cnpaBa). Xopomo 

H3BeCTH0, 'ITO ·aHelliHHM BbICOK0"18CT0THbIM noneM· B aToil CHCTeMe 

MoryT obITh BhiaBaHbI TaK HaabIBaeMbie oaaoemeHHbie neoexoahI 

Me*nY ypoBHSIMH 1"".'3 H 2-4 { aneKTpoHHh;il napaMarHnTHhifi pe30-

HaHC fla qacT0Te V 
e 

2 /le H 

h 
' /L e - MarHHTHbiil M0MeHT aneKT-

POHa) n Me>KL!V V00BHSIMH 1-2 n 3-4 ( Sine0HbIH MarHHTHblll neaoHaHC 
:! /1. tt . SI ), 

h 
Ha qaCT0Te v_. 

MarHHTHOe nnnonb-LlHII0nhHOe B3anMonefiCTBHe Me>KLlY srnpoM 

n aneKTpoHoM qacTH'IH0 n~peMemnaaeT sonHOBbie ¢YHKitIIH acex

qeTb1pex COCT0SIHHil:, 'ITO npIIB0LlHT K B03MO:ll<:H0CTH Boaoy)KlleHHSI 

BbICOKO'ISCTOTHbIM n:oneM "'aanpemeHHbIX' nepexoaoB 1-4 ·n 2-3. 

O6ny'l~Hne o6paaua HHTeHCHBHbIM B,"1. noneM, HarrpnMep, C "!aCT0-

TOH aanpemeHHoro nepexona 2-3 v.., = v., -v,n • npnaeaeT K 

BbipaBHHBaHHIO aaceneHH0CTeil ypOBHeil: 2 n 3 ( HaCbIIUeHHe nepexo

aa). B TO BpeMSI KaK penaKcauHOHHbie. nepeX0Abl Me>Kny yp0BHSIMH, 

o6ycnoBneHHbie B38HMoneii:CTBHeM CIICTeMbI C peweTKOil, 6yayT 

CTpeMHThC_SI IIOL!Aep)KHBaTb paBH0BecHoe 6onbUM8HOBCKOe pacnpe

aeneHHe aaceneHHocTefi. l1a-aa HeaHaqnTenhH0CTH nnepHoro Mar

HHTHoro MoMeHTa sepoSITH0CTII SILlepHbIX penaKCaUII0HHbIX nepexo

LlOB 1-2 II 3-4 O0bl'IHO ManbI 110 cpaBHeHHIO C BepoHTHOCThlO' 
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Puc. 1. CxeMa ypoBHeii I{ B03MOlKHblX nepexonoB CHCTeMbl :meKT

pOH + lIJ:tpO. 

'1 
aneKTpOHHbIX penaKcaUHOHHbIX nepexonoB, n' HMH MO)KHO npeHe6-' 

pe'Ib. B 3TOM cny'!ae npH HanH'IlIH ·HaCbI!llaIOIIIero rromr C '!aCTO

TOii: v + ycTaHaBnHBaeTc.SJ HOBoe pacnpenenenne aaceneHHOCTeii:, 

npHBeneHHOe BO BTOpOM CTon6ue cnpaBa Ha pnc. 1, n COOTBeT-
'-. 

CTByromee .SJJlepHoii: non.S1pnaaum1 

p th 
JleH 

k: T 

( 2) 

'ITO 3HattuTenbHO 6onbllle TepMH'I9CKH-paBHOB9CHoro 3Ha'!eHH.SI ( 1). 
3 

__nocKonbKY µ e "' 10 µ <t • AnanorH'IHO Bos6y)K)leH11e BToporo sa-

npemeaaoro nepexona 1-2 npHBOJlHT K ycTaHoBneHHIO .SI/lepnoii: rro-

mrpnsaunn, ~Hlllb 3HaKOM OTnH'!aromeii:c.SJ OT ( 2). 
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OcHOBHbie TPYllHOCTH B rrpaKTH.'!9CKOii: peannaauHH 3TOro Me

TO)la CB.SI3aHbl C TeM, 'ITO, B OTnll'!He OT paccMoTpeHHOii: BbIWe 

MO)lenH HeaaBIICIIMbIX nap, B peanbHblX CHCTeMaX HMeeT MeCTO 

B3aHMO)leiiCTBHe Me)K)ly BCeMH aneKTpOHHbIMH lI a:nepHbIMH cnnna

MII •. 3To npHBOJlHT K 3Ha'!HT9nbHOMY pa3MbIBaHHIO ypoBHeii, B pe

synbTaTe '!er'ci BHewHee Bb!COKO'!aCTOTHOe none B030Y)KJlaeT o6a 

aanpemeHHbIX nepexona, H JlOCTH)KHMa.SI· non.SipH3aUH.SI OK83bIBaeTC.SI 

HII)Ke ee O)KlI)laeMoro 3Ha'!eHII.SI ( 2) •. YMeHbWeHHe pa3MblB8HIISI 

ypOBHeii B03MO)KH0 aa C'IeT CHH)KeHH.SI KOHUeHTpauHH aneKTpOHHbIX 

CillIHOB. B 3TOM cny'!ae HerrocpeJlCTBeHHO JlHHaMH'!9CKOii: rron.SipH3a

UHH nonBep)KeHbl nHWb SIJlpa, pacnono)KeHHbie B6nna1_1 aneKTpOH-

HOI'O napaMarHHTHOI'O 11eHTpa, a rron.SipHaaun.SJ ynaneHHhIX .SJ!tep 

ocymeCTBn.SJeTC.SI aa C'!eT MexaHH3Ma CilHHOBOii: nn¢4iyaHn/3/. 

B nocnei:ume rOJlhI ycrrewao cTana pasBnBaTbc~ CTporag KBaH

TOBO-cTaTHCTH'!ecKa.SJ TeopH.SI JlHHaMH'!ecKoii rron.Sipuaauuu,npenno-

*eHHasr B paooTe M.A.Ko)KyllIHepa n E.H.Ilpo~oTopoBa/41, a TaK*e 

A.A6paraMoM n M.EoprnaH/51. B ocaoBy aToii Teopnn nernn pa6o

TbI E.H.IlpoBoTopoBa no uccnenoBaHHIO noBe.tie·Hnsr ~nnH0Bofi-c:11c

TeMbI B CHnbHOM panno'!aCTOTHOM none. XOTSI cnO)KHOCTb Teopun 

He Il03BonsreT rrpoBeCTll neTanbHbIX pac'!eTOB nnsr KOHKpeTHbIX cny

'!aeB, MO)KHO OJlHaKo aane.SJTbCSJ, 'ITO nanbHeii:wasr paspaooTKa Teo

pllH cymeCTB9HHO paCIIIHpHT npaKTll'I8CKlle B03MO)KHOCTll MeTona 

JllIHaMll'!eCKOii rron.SipnaauHH_. 

nnsr npoBeneau.SJ aKcnepHMeHTanbHhIX uccnenoBaHnii: no JlHHaMH-

'!9CKOii:. non.SipH3aUHH HaMH Obmo 

pa6oTbl B MarHHTHbIX non.SIX 

v = 9 fru, )lnHHa BOnHbI A 

A = 8 MM) lI H = 17 K3 ' ( V 

C03)laHo HeCKOnbKO ycTaHOBOK nng 

H = 3 K9 ( '!aCTO_Ta HaCbI!lleHII.SI 

3 CM) I H = 10 K3 ( V = 35 fru, 

65 rru, >. = 4.5 MM). ITpHH-

uttnnanbHasr -cxeMa 3THX ycTaHoBoK rrpnBe!(eaa H_a pnc. 2. Hccneny

eMbiii: o6pase.u noMemancsr B Bb1coKo'!acToTHbiii: pesoHaTop n no

rpy*ancsr B renneBbIH KplIOCTaT, Il03BOn.SJBIIIHH npoBOJlHT.b 3KCnepu

M9HTbl rrpn T~MnepaTypax BrrnoTb no 1°K. CTaonnbHoe ii onHopon-

Hoe no o6pasuy (c TO'IHOCTbIO no onHoro apcTena) BHe111aee Mar-
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Pnc. 2; TTpHHUHilHanhH8R cxeMa ycTaHOBKH nnR nccnenoBaHHR-AH~ 
H8MHq8CKOH nonRpH38UHH. 

8 

HHTHOe none C03J:laaanocb aneKTpOMarHHTOM. BbICOKO'laCTOTHhI:fi 

reHepaTop CHCTeMott aBTOMaTH'leCKO:fi noncTpO:fiKH qacTOThI-CTa6nnn-

3HpoBancSI no co6cTBeHHott 'lacToTe peaoHaTopa.-HacTpottKa ycTa

HOBKII II HaMepeHHe J:lOCTnraeMott nonSipnaauJIII ocymecTBnSI_nIIch 

nyTeM Ha6n10neHHSI cnrHana SIJ:lepaoro _MarHHTHoro peaoHaHca, 

nnoIUaJ:lb KOTOporo nponopUHOHanhHa•BenH'IHHe SIJ:lepHO:fi nonSipHaa

UHH0 B Ka'leCTBe _J:l8T'IHY.OB peaoHaHCa HCilOllh30BanHCb aBTOJ:lllHHbie 

reHepaTOpbl ':I cxeMbl Q - MeTpa. 

Il!:lpBbie axcnepHM0HThI, npoBeneHHbie npH H = 3 K8' 1 H3ll0)K0_. 

HhI B TpeThett rnaae nnccepTaunn. 06paauoM cny*Hn nonnaTnneH, 

napaMaJ'HHTHbie ueHTphl B KOTOpoM C03J:l8B8llHCb npn o6ny'I0HIIH 

6bICTpbIMH HettTpoHaMii B Kirnane SinepHoro peaKTopa B TeqeHHe , 

20-40 qacoB (HHTerpanhHaSI noaa o6ny'leHHSI ., 10 l8 HefiTpOHOBlcM
2

). 

MaKCHManhHaSI nocTHrHyTaSI nonSipH38UHSI npoTOHOB COCTaBHna0,75% 

B none H = 3.5 xa n. npn TeMnepaType T = t,'6°Kl61. HnaKoe 

3H8'10HHe nony'leHHO:fi nonSipH38UHH CBSI3aHo,no-BHJ:lHMoMy,c J:lOBOnhHO 

cnO)KHblM xapaKTepoM napaMaJ'HHTHbIX ueHTpOB, o6pa3YIOIIIHXCSI npn 

HefiTpOHHOM o6nyqeHHII. fop83J:l0 nyqume. peaynbT8Tbl 6binH ·nony

qeHbl B Tex )1{0 8KCnepHMeHTanhHbIX ycnoBHSIX B' KpHCTaimax J:lBOft-

HOJ'O naHTBH;..MarHHeBoro HHTpaTa La9 Mgll (Noll >1224H·2 0 171. B 

K8'10CTBe napaMarHHTHO:fi npHMeCH B 8TH KpHCTannhI BBOJ:lHnOCb 

He6onhllIOe KOnH'leCTBO uepHSI (0,1 - 1,0% 110 OTHOIIl0HHIO K naHTaHy) •. 

.UocTIIl'HyTaSI nonSipH38UHSI npoTOHOS KpHCTannnaaunoHHO:fi BOJ:lhI B 

KpHcTanne C conep)K8HH0M uepHSI 0,5% COCTaBHna 4%, 'ITO· B 170paa 

BbIIIIe ee TepMH'leCKH pa_BHOBeCHOl'O 3H8'10HHSI ( 1) I onHaKo eme B 4 

paaa MeHbIIle M8KCHManbHO B03MO)KH0H aenH'IHHbI ( 2). 

ITom~pnaoBaHHBSI npoTOHHaSI MHIIIeHh,. IIPHl'OJ:lHaSI J:lllSI npoBe

neHHSI SinepHo-qinanqecKIIX aKcnepnMeHToB, 6hma nonyqeHa Ii none 
' 0 

H = 10 Ka npn TeMnepaType 1,5 KIB/(4 rnaBa J:lHccepTaunn). 

06paauoM cny*nn TaK*e KplicTann naHTaH-MarHHeBoro HHTpaTa, 

B KOTOp~ii: BBOJ:llillOCb 0,5% HeonHMa, 06ora111eHHOJ'O AO 98% 'leT

HhIMII H30TOII8MII. no cpaBHeHHIO C npnMeCbIO uepH_SI, nlIHHSI 

aneKTPOHHOl'O peaoHaHca IIOHOB Nd·+H- pa3MhITa 3H8trHTenhHO 
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MeHbUJe ( UJnpirna nnirnn 5 spcTen nm1 HeonnMa n 12 spcTeJi n·m1 

uepnSI). 05orameHne 'IeTHbIMH naoTorraMH ycTpaHSieT cBepXTOfI_Koe 

pacmerrneHne aeeMaHoBcKnx ypoBHefi. B o5paaue paaMepaMH 33 x 

X 23 X 7,5 MM3 5bma IIOny'IeHa rronSipH3aUHSI IlpOTOHOB 35% ( MaK.:. 

CHManbHOe TeopeTH'IeCKOe 3Ha'IeHn:e - 55%). 3TOT o5paaeu 5bm 

ycrreUJHO n:crronb30B~ B sKcrrepn:MeHTax rro rronyqeHn:ro rronSipn:ao

BaHHoro HefiTpOHHOI"O IIY'IKa rryTeM rrponycKaHHSI 'Iepe3 IIOJISipll30BaH

HYIO rrpoTOHHYIO MHIIleHb/9/. 

CnenyromnM STanoM ycoBepUJeHCTBOBaHHSI MHUJeHH SIBHnCSI 

rrepexon K pa5oTe a MaI"HHTHOM none 17 -KS ( 'IaCTOTa_ o5ny'IeHHSI 

65 rru)n, rrpn TeMrrepaType 1°K. B STHX ycnoBHSIX B o6paauax 

naHTaH~MaI"HlieBOI"O HHTpaTa C npHM8CbIO 0,5 - 1,0% HeOJlHMa, 

liM8IOlllliX OO'b8M JlO 50 CM3, JlOCTHraeTCSI nonSipli3aUHSI npOTOHOB 

70%. MnUJeHb c yKaaaHHbIMH I napaMeTpaMn: n:cnonbaoaanacb J:tnSI -

panbHefiUJefi oTpaooTKH MeTona nonSipnaaunn HefiTpoHoB/10/, a 

TaUKe B SKcnepn:MeHTax no onpeneneHHlO cnn:HOB HefiTpOHHbIX peao

HaHCOB I"OJibMHSI/11, 14/. 

TioMHMO pa5oT C nonSipll30BaHHOfi npoTOHHOfi MHIIleHbIO 5hma 

npenrrpn:HSITa noIIbITKa nony'IHTb nonSipll30BaHHYIO nefiTepn:eByIO MH-" .. 

meHb. C STOfi uenbIO BMeCTO OObl'IHOfi KpHCTannn:aaun:oHHOfi BOJlbl ; 
, .'- ,., 

B KpHCT_ann BBonn:nacb TSJ)K0JiaSI Bona. ITepBb!e SKcnepn:MeHTbl/ 12/' B . 

none 10 KS rroKaaann:, 'ITO npn: B035y)l(JleHn:n: 3arrpemeHHhIX rrepexo

llOB nMeeT MecTo 6onee qeM 300-KpaTHoe yBenn'IeHne nonSipn-

3aunn SIJlep nefiTepm1 no cpaBHeHn:ro c ee paBHo.BeCHbIM 3Ha'IeHneM -... 
0,015%. To'IHOe H3Mepem1e JlOCTHI"HYTOfi nonSipnaaunn 'Bb!IIOJIHHTb 

He ynaJIOCb H3-3a cna50CTH paBHOBeCHOI"O CHI"Hana SinepHOI"O peao

HaHCa aefi_TepnSI. OnHa~o STH pe3y.iibTaTbl II03B0JIHJIH paCC'IHTb!BaTb 

Ha nocTn)KeHne 10%-n rronSipnaauim aefiTepnSI B none 17 Ks n npn: 

TeMrrepaType 1,3°K. B sTnx ycnoBHRX c MllmeHbIO paaMepaMn: 15 x 

x 24 x 35 MM3 obm nocTaaneH sKcnepnMeHT rro· nccneno_a_aH_HIO_ 

n - d pacceSIHHSI/ 13, 14/; 'floMIIMO OCHOBHOI"O pe3yJibTaTa 9KCnepnMeH

Ta, no3BOJIHBIIlero BbiopaTb HCTHHHblll:. Ha6op llJIHH pacceSIHHSI Ht::nT

poHa Ha nefiTOHe, H3MepeHHSI C HefiTpOHHb!M ny'IKOM noaaonnnu 
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• oueHn:Tb nonSipnaaunro neiiTepnSI a MHllieHn, KoTopaSI oKaaanacb 

6nH3KOfi K 0)1{111:taBllieMycSI _3Ha'IeHIIIO H Obma paBHa ( 12±_5)%. 

OcHOBHbIM p03YJibTaTOM HaCTOSII!Iefi pa50Tbl SIBnSieTCSI . nonyqe

HHe rronRpn:3oBaHHofi npoTOHHOfi MHllleHn 5onbmoro o5'heMa ( no 50 cM3) , . 

C Bb!COKOfi CTeneHbIO nonSipnaaun11 ·( 70%) H 11cnonb30BaHn:e STOfi 

MHIIleHH nnR rrpoaeneHHSI pSIJla ~H3H'I0CKHX SKcnepHM0HTOB. Hccne

JlOBaHHSI C neiiTep11poBaHHOli MllllI8HbIO noKaaann B03MO)KHOCTb 

nn:HaMn:'IecKofi nonRpn:aaum1 n_efiToHoB. nanbHefimee pa3BHTne Teope:.. 

Tll'IeCKHX H 9KCnepnMeHTanbHbIX paooT rio JlHHaMH'IeCKOfi nonSipn:-

3aUHH JlQJI)KHO Il03BOJIHTb nony'IaTb IIOJISipll30BaHHbl0 MHllleH11, .5onee 

yno5Hbie llJISI npoBe,[(eHHSI qJH3H'I9CKHX SKCnepn:MeHTOB. B qacTHOCTH, 

rr~pBOO'IepellHOfi SIBJISieTCSI npo5neMa Bhl5opa HOBOI"O MaTepnana JlJISI 

MHIIleHn, 5onee BOllOPOllOCO/lep)KaI!Iero, 'IeM naHTaH- MaI"HHeBblfi HHT

paT. TaKHMH_ MaTepnanaMn Mornn 6b1· c:1y)KHTb opraHH'IecKne coe

llHHeHn:SI rrpn HCIIOJib30BaHHll 5onee Bb!COKHX MaI"HHTHb!X rronen HJIII 

5onee HH3KHX TeMnepaTyp, qeM B HaCTOSII!Ie·n pa5oTe. 
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