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uu1111r IJll.m~no t1\J l:L 1r11s 1•111rn•n11.111111m1 

Ul. }lt>\J IJr l1 'H' '~IHI !llrl : 

SpqnLu t uw4 bph.nL@WJ pu tL Ll1111r wJ'wq'l>l1uw4wu WL t1'1'1Jbpp /trtlV 

qpqnuwul! q!Jpwpbpn'l ~1npdwnw4wu wz[uw111wupubpp 111bunL@JnLU[!: .l'uuwplt· 

qnLu bu trl;U qpqnuwu b'l.wuwLtubp[!, wJu 111uuw1twu punL[6wqpbpp 0"1-

111[iuwl wguwu UjWJUWUubp[!, npnup pbpnLu bu 1wr@ WLP(1Ubppg trl;U 

u111wguwu wp'lJnLuwqb111nL@Jwu pwpdpwguwul!: trtU qpqnuwu Ii. utiwug 

qpwu9uwu b'lwuw4uupl1 'l[1111wpLtnr.uc 1wuqu9'1JnL1r L wJu bqpw4wgnL@Jwu, 

np ub111w'lwltwu uwltbpli.nLJ@ubpp qpw lf1;U qpqnuwu W[l'lJOLUwqlJ111nL@JWU 

['W[lO[lW!]UWU 1[11l'uw1twu nL'l'l"L@JnLuubpu Liu. trtU UOLlll[![l 'lP~pwltgpnu 

owugp 4111pqwbpp dh.p Ltw111wp bl wqnpbnLU[!, 1111p@ uw4 llph.nLJ@pg WL p(lW­

i.lnr[iu wuguwu uwfoLunL@JWU w111wfoqnLU[! Ii. 4npnLu111'tibp[1 uqwqbgnLU[! 

)wp@ u~4llpli.11LJ@p qpw1 

© 

bph.wup ~pqpqwJp }luu111[1111nL111 

bph.wu 19B7 

U.eHTp&llbHMii H8Y'fH0-HCCJleAOB8TeJlbCllllll HllCTHryr HH4'1op111tq•• 
H TeXHHllO-:tllOHOllH'fecllHX HCCJleAOBBHHll 110 8Tl>MHOA 11ay11e 
H TeXHHJle (U.HHHaTOllHH4'1op11) 111117 I'. 

latepec K KCCX8AOB8BJI~ CBOIC!B no1epxHOC!BHX 8Jl8K!p0118I' -

Hl!Blm BO~ (IlSB) o6ycJI0~8B llBPOlDIU cneKtpOll o6xactel BX Upil­

•e&ooa: HJ118BJl8 CBO!lCH DOll8p~octell !Bep;iua teJI, D.JlJUIHll18 

tOIDDIX Jlll8J1eK!P11lecKllX noxpat•ll sa xapaxtepaC!llKI no1epxaoc1el 

tea, ycxopeae sapneBBax ucnq :11 nD.llRX IISB. C 1?01101111>11 llSB 

QllpGJll~ca OD!B110CKJl8 KOBC!SB!ll 118CCJl~HHX o6paaqo~ B B8IIH­

Jllil11Btim 11e1a.JU1qecK11X • no.,npo10.lHBKOBYX n.11eaox, napayetpH me­

PGXOllatocn IIOB81JXBOCH IIPOBOABllUIX Ope.It, IIOrJIOlltBlllOIO cnoco6 -

BOCH paa.IHBllX Jlll8JIH!J11118CKIX IIOKJllmll . , '·Jl· JiOU11Ell 11acu 

IBflPl'U DBB KOQH!JllllPJHCa aa rpafDlqe pas.Mn ~JX cpe,ll, no 
• Cllp8,UUH BllOOKJ8 qyJIC!BU!lllBOCTl> llSB K COCtOllllJlll DOll8px -

BOCH ii J 08110UOCH IlpGBU9Dll CSfiHOH!U!BHX 18M&p8Blll. 

Pacc•oti:a• 1'p8UQ pauua »JX IIOJly6eOKOH81lBIU HO!pOIIJUU 
I • 1:11 

CpeJl 0 •NHIPl118CDD IIPODqMHC!Jilll e. ( (&)) = ef + L ... , • 

£t(c.l)= E.~ + i.t~ , (JllC.l), B8 BO!Op;Jll D9Jl yrJIOll 8 K BOp-

llUll JIO,JlaH p - IIOUpJ180B8BB811 ueHp01f8l'IUl!Ba& JOU8 c v.c-

fOtol Co) • 
Bulue iUBlp1118CB01'0 DO~ll Ba' rJ>8Dlt8 pau.eu AIJX CpeJl 

nplJO~H • llfHIHtUll DOB8puOOHllX aapun (110.UJll!OBOi), JaOp .. 
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K 

KOJ1608.llBI KO'fOplilX JIO JIOBepxHOC'fll B 

opo1-no'feHIU&ano1 BY6pa'f:r. E! 111 Hi-coc­

KOI'O DOJJ.11 9 'fO Dill 8'!011 pe1116HKH ypaBH6HHit 

yOJJ.OBHI .l{8ll'f cne;ztym~e )UdCJiepcHOH-

0 

0 

np111 E! =f 0 

np11 H! f O 

(I) 

- KOMDOH6HTQMH BOJJHOBoro 

ll\llM BllA: 

)'' ' 

) I/, I 
(2) 

llTOpa m'IB BAOJJ:& rpaHHUH 

yyy ... 

MMUTb poweHH6 'fOJJ:&KO B '!OM cny-

0 , !.6. AJlll DOS6yi;A8HBll Il9B 

:A lllJ00XOAHM0, 'l'f06Y 0;11118 H8 rpaHB -

TllO•lll(7rJBUOJl (eanpHMep, ll6'f8UH B 

10 MM60! pemeHHI, CJI6AOB8'f8JJ.:&HO,JIO­

Hl t 0 t cy111eC!BOB8!:& Ba MOl'y'f. 

ypaDH6HH6 (I) YOKHO aanaca'f:& B 

{ e1 (w) €e(c.>l 
\[ e,cw> + eR((&)) 

4 

(3 ~ 

TaKau o6paaou, pemeHHlUO! ypa»seHBA MaKCDeJIJ!a ea rpaeHue paaie• 

na .ABY'X cpei MOlle'f OH!:& BOJJHa, KO!Opaft pacnpOC'f P8Hll6'fCll llAOJI.J> 

noBepxsocTH pas.itena B axcn0Hea1U4an:r.eo y6wiaer npw y)lSJieHHB O'f 

see (2] • 

S8'f;JX8Hll8 naB oOycnOBJJ.6HO He 'fOJJ:&KO )U4CCHll8UH61 SH6pl'HB B 

rpam1qa111J1x cpe)ta)C, BO B paCC8ftHB6M Ha 1116POXOB8'fOC'f.llX DOBepx­

HOC'fB. nJIBH8 npoCSera Il9B, !.e.1 pacc!ORHH8 9 Ha KO!OpOM Il9B y6Y­

B86'f B e pas, onpeMJJ116'fCB MIHiMO" ll8C'f:&E BOJJHOBOl'O ll6K'fOpa 
I l ", 

Kx (3] : 

l.'• 1/2K: . (4) 

B ceyqae aopuaJJ:&aoro cua-a1M>9ua, no 1110.itelll! J(pyM-SHeepa,NUl­

ay µpo6era Il9B no llOBep~OC'fl ~eranna MOSHO OllBCHB8'f:& l1Hpaae­

HH81l t4J 

·. L ~ v;/2~.v~ :/, (5) 

l'A8 Yp = i11: J m:
0eo' - . llll881t18HH8.R ll8C'f0'fa ll6'f8l1J18t e JI me-aa-

p11,11; B lllBCC8 8ll6K'fpQH89 no - lQICJJO 8J16K'fp0BOB npOll O)i!MOC'fB t 

v~ - ll8C'f0'f8 COYA8P8HBI SJ16K'fPOHOB 'c WO'fOHaMH, 8J10K'fPOB8ltlH I 

llpHM8CIUIH 9 e0 - 8J18K'fPHll8C.Kall llOC'fOllHB8H. 

B liK- 06J18C'!'.'H CJI6K'fp~ BHpa&eHHe ~II AIDIHY npo6era Il9B no IJO­

B8PXHOC'fH M8'f!:U1JI8 YnPO~ae'fCB [4, 5] 

L=G;,/~v1 , (6) 

l'.AO Cfo - npOBOAHMOC'f:& 116'f8JIB8. 0TCll,A8 CJI6;ztyO'f 06pa!'B8B KB8.A­

pafltt1H8H aaBHCBMOCT:& L OT qacTou1 v Bos6ya~m~ero II9B 

Ha11yt1eHHH u uenecoo6pasHOCT:& pa60'fY B HK-o6nacTH cneKTpa, TaK 

KaK yae D BH)U!llOD 06JiaCTH cne~!pa A2!HH8 npo6era Il9B c~aHOBH'f-
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OR 1>'401111 11ru1on ~ o 111Kpou). 

)Utu 

d , H 

npoOJIIl,80MOC!l>ll e • !OJllUIBOI 

pas.Aexa '/I.IP. cpu np1101U1t a 

JMOllLllOllllll )I.HUI.I npO<foro naB l6) • K JOXOU8Dll }UICll8pCllOBBO­

ro ypa•HOHKI {3). no 1a1npoenW1 Aal11811 npo<Sera ll9B no no1epx­

uocn 11na..ua c ,11,11aaeup•1utoaol nDeuol ( L ) 1 CSea see ( ~o ' 

11osso onpeA8ll!L oun111ec11e nootoM1Ul8 11etaxn. B ~yqae toa­

xol B8lJOrJ1011llUllll81 U.118UR ( d « 1/2~V€ ), &aBeCHBOI Ba 

no:sepxaoc!L MUWJ.Ja, AJIR Vp 1 Vt: H88M oxe)1111181• 1ypaaeB1B 

[7,8] 

Lo/L-f 
vp= 21Cdt1-11e> 

Vt'= Y~/ 21Cl..0 V1
1 (7) 

a ont1qec1tHe noctOHBRH8 MetaDS n (uo1&1ateu npexouea•s) • 
(£ (K08~1Ut8H! JJOrJIOIB.8BJUI) OIIIJ8AIUUlll!CB DO C:l8)lyl>Ull WOPMJ-

;aau 

r;zi;e 

4RB1 

n=--
f\4-t-462 

.R = asrv1 ci t1-11e> 
1/L.. - 1/L.. 0 

re= 
2J:l3 B 

f14- + 4B2 

B = 21i'v 
1/Lo 

CnoooCS11 J08dyKA8HJUl Il9B 

(8) 

EoJIB opaBliJlt~ »onaoB11e Jl8Btopa Il3B • n;aocKol BO.Jlh• tol se 
· ~e n~ 

qactotH, !O osa&IOSHCB, qf() Kx > G::Jjc ., t.e. v'fJ < c 

Il9B SHHll!'Cll M8JUleHBYllJI :SO.JlB8Jlll 8 . iUll BX J080'yJl~BIR Upl{ JJOlllO­

Iltil nnoc:itol BOXHll at100'xo1111•0 up1uea11ti. yotpolc!Ba, KOtopHe nos-
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:sonRDT aaue;zi;nRT» nnocKyD BOnHy H rrpeo6paaoDHBaT» ee B Il8B [9] • 

'!Hze pa~CHOTPHM HeCKOn»KO BapHaHTOB T'lliHX rrpeo6paaoBarenett. 

I. MeTo;zi; ;1U1~paKW1CHHott pemeTKH 

KaK H3b~CTHO, lIH~PaKIUlOHHaR peweTKa RBJIHeTCH aaue,l!JIHDI118« 

crpyKTypott, no<nowy ecJW Ha noBepxHOCTH paa;zi;ena ,lt:Byx cpe]( HHe­

eTc11 oraxa11 crpyKrypa (pac .2), TO Ha6JI&>,llaeTCii Baamrnoe npe o6pa­

aoBa!iHe nnOCKHX H ITOBepxHOCTHblX aneKTpouar~3THblX EvJIH. Bap»Hpo­

BaKHeM yrJia na,ll8HHR B BOSO'yll~Dlll6£l Il3B llJIOCKOll BOJ!Hll H ne­

pH O,lla peweT.KH a MOllHO ,ll06HT»CR coraaCOBaHMR (j)aaOBblX CKOpoc­

Tea BOJIH&, pacnpoc'fpaHHDI11ettcR B;zi;on~ pemetKH H IT8B. BaaHMO~tt -

CTBHe BOnHH c pellle!KO£l npHBO]U1'f K y·seJIHti:eHHD HMnyn»ca na;zi;aDl!(HX 

~OTOHOB H COO!B6TCTB6HHO K yBenHti:8HHD BOnHOBO!'O B6KTOpa Ha Be-

llil lll!Hy .1K = 2rr/a [IO,II] • IlpH 3TOU .micnepcHOHHOO ypaBH6HH8 

,lOIR Il3B npHHHHaeT cne,l!yDillKtt BK;zi; 

a> 1- 2'1P K)( = c e2 sine + -i- , (9) 

r;zi;e n= ~ - DOKaaaTem. rrpeJIOMna~tfR r.oBepxHOCTHO-HeaK'fHBHOI 

cpe;zi;H, p - nenoe ti:Hcno. 

2. IlpH3H8HHldt H6!0;zi; 

B aTOM He~o,lle HcnonDayDTCR npHauu, .mianeKTIJHti:ecxan npoHJ1na­

euocor~ KOTOPblX 6on»we, ~ew ,llH3Jl6KTPHQ6CKaR npOHHnaeHOCT~ B03-

)ly)Ca. ~aBectHH ,Jt:Be cxeuu B3ruIHHOro pacnonozeHHR npHSHli H npo -

BO;zi;RI116tt IlOB8pXHOCTH. 
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A. Cxeua Ono 

IlpHaMa pacnOJIOlleHa Ha paccTOlUIHH d"" J.. ( J.. - ;zuIHHa BOJlHli 

HSJiyqeHHR) OT npOBO,lUI~~ IlOBepXBOC!ll [I,12 - I4] (pHc.3). 

IlJiocxaa BOJIHa aanpaBJIR6TCR Ba OCHOBaHHe npHSMli no;a. yrnou 

8 > 6Kp= a:icsin 1/nnp ( n np - IlOKaaa!eJII> npeJIOMJl6HHR IlpHSMli; 

e t<p - KPH!H'l6CKH'1 yron IlOJIHOro BHYTP6H86rO 0Tpall6HHH npHSM!i). 

IlpH 3TOM B aaaope M6ll)ty npHSMOU H IlOBepxHOCTl>D B03HHKaeT 3KC -

noaeHiusaJil>HO aaTyxam~ee noJie , KO!opoe pacnpocrpru1aeTCR BAOJII> 

n pOBOAfl~6~ noBepXHOCTH c lf.>a30B0'1 cxopOCTl>D 

Vrp = c/nnpsinS (IO) 

H BOJIHOBNM B6KTOpOM 

Kx=-~ nnpsin8. (II) 

Il O;!l.60p0M yrJia 6 MOHO ;!l.OC'HIU. pa11eucna Vcp= V~38 .K STOUY 

MOllHO npHaTH H c llOMOllU>D qaCTOTHOI MO;ll.yJlHIUIH IlJIOCKOA BOJIH~. 

OllTHMaJibHOe BOa6yx;a.e HHe Il9B onpe;a.enaer ca no M.llHHMYMY KO&!P­

l})HJ.UfeHTa 0Tpalt6HHH B npHsue. 9TO npHBO,lOIT K OCJia6neHHD (Hapy­

meHHD) nonaoro BHyrpeauero orpaaeHHa ·nnocKHX BOJIH, noarouy 

STOT U6TO;!I. HaSJiLaW'JT npH8U6HHWA npeo6~c130BWiV.eM Il9B, HCilOJILBYD­

DtHU P.BneaHe aapymeHaoro nonHoro BHyTpeHHero orpaaeRHH (HilBO). 

E. Cxeua Kperqyaaa 

3;a.ec» nneHKa npoBOAfl~ero uarepHaJia c .lalSJIBKTPJ1qecxoU npOHH­

naeuocTI>D €1(00) H TOJIDtHHOI d1 HaHOCHTCB Ha OCHOBaHH6 

npHSM!i [I5,I6] (pHc.4), o6pasoBaB TpexcJIOUHyn CHcreuy. Ton111Haa 

IlJIBHKH 6y;a.eT OllTHUaJlliHOI, ecJIH K03~HUH6HT OTpaJteHHH STOI 

8 

cHcreuH UHHHuaJieH. B sTou cnyqae none BOJIHH, na;a.am~el aa npas­

uy IlO;!I. yrJIOU B > 6Kp , ;!l.OCTHraeT BH6WH6'1 IlOB6pxHOCTJI IlJI6HKH 

H no;a.6opOM yrJia S MOllHO ;!l.06HTI>CB COrJiaCOBaHHR qasOBHX 

cxopocTel Vcp H 

Ka-Bosm". 

Vn3B 
cp aa rpaHHna "npoBO;itR~aH nnea -

3. MeTo;a. c ,J!;HS.Wparuol! 

~CCJI6;!1.0BaHHH IlOK8SaJiH, 'ITO )VIR BOS6yz;a.eHHB IlSB Ha rpaaBne 

pas;a.ena ;a.Byx cpe;a. H606XO,ltHUO TOJlliKO HapyWH!~ tpa~CJlanBOBBYD 

~HUMBTplllD aa nyH BOsl':-z;a.am~ro Il9B CBBTa. 

Tax, eCJIH aa nyTlll CBera BM60TO npHSUli HJII peme!KH -llBO;ll.a IlSB 

HaxO,ltHTCH ~6Jlb uea;a.y llOBBPXBOCTl>D MBTBJIJia Ill ,IUilawparuol, TO Ba 

Kpam 1116JlH npOHCXO,lU!tT ,J!;Hippaxrurn nnocxol.t BOJIHl:il, KO!OpaR npHBO,ZUiT 

K HSM6B6HHD qasonoa CKOpocns STOI BOJIH!i [I7) (pHc.5). IlJIOCKaH 

nonua ipoxycBpyerca aa ~eJll>, r;a.e aa cqer aapymeHHa TpaHcxruutoH­

aol cn1111eTpB1 np111 onpe;a.eneaahlX yrnax e nos6yz,naerca Il9B 

Ha nonepxaocTH ue!aJina. B1i111o;a. USB ocy~eCTBJIBeTcR c nOMOl!ll>D 

np111au1:i1, nepeA xoropol 061:i1qao cTaB111Tca mneu c ~en»m ycTpaaeHHa 

pOHOB!iX JiyqeU. 

4. Me!o~ xpaenoro BBO;a.a 

EcJIH c ny!lll pacnpocrpaaeHHH naB y6pa!I> npHSMY BliBO;ll.a (cu. 

p111c.5), !O Il9B ;a.ol;a.a ~o rpaHHqK ueTaJina 6yAeT nepe111snyqa~bCH B 

BH;a.e IlJIOCKHX BOJIH. !el'KO peamsayeu Ill o6pa!HliA nponeco, T.e. B03 

6yllA6HH6 Il9B llPJI CKO.Jll>SB~eu na;a.eHHK llJIOCKOI BOJIH!i Ha OCTpWt 

KpaA o6pas~a. Taxon ueTo;a. noa6ya;a.eHHa IlSB, aasHBaeuWt KpaeBHM 

BBOAOM, ;a.eTaJll>HO HCCJIBAOBaH B pa6oTax [I8 ,I9] • llHWPaKIUSR 

nnocxol BOJIH!i Ha KpaD Il OB8pxHOC!lll llPHBO,IalT K AOCTHll6BB~ c111wcpo-
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HB3Ma Mi:tltJcy V'!' 14 yn3B 
'P • 

8Kcnep111ueaTam:.HHe BCCJI6,l{OBaHBH IT8B 

ITepBble axcnep1111i1eHTaJI.bHlie HCCJieAOBaHl/IH no B036ygAeHHD IlSB 

B HK-o6nacTH cneKTpa Ha rpaHHUe pasAena ueTaJUI-Boa.zcyx npoBO.zU!­

JIBcn B aaqaJie 70-x ro,lloB. 

B 1973 r. B pa6oTax [3,I2] 6WlO C006I&elil'le 0 TOM, qTo Il8B 

HK-o6xacTH uoryT pacnpocTpaHHTI>CH Ha paccTOHBHH nopa.zu<a Hee -

KOJll>KlllX caHTHMeTpOB. 9Tl4 Il9B peaJIH30BliBam!Cb no cxeue OTTO 

(p111c.3) C 14Cll0Jll>30BaHl/l6M HenpepWlHOrO C~ - Jiasepa 

( .1\ 0 = I0,6 MKu) MOI&HOCTl>D 250 MBT B KaqecTBe HCToqauKa B03-

6yi<,llaD~ero Il8B 111snyqea111a. HCCJI6AOBaH TaK&e BaplllaHT ABYX npH3M 

[12) BBO,lla Ill BW!O;l4a fISB (pHC.6). ilp1113Ml:il H3rOTOBJ16Hlil 143 Nace 

( nnp = I,49 M SKp= 42° ). SqxfleKT.HBHOMY BOs6y:a.zteHHJ) Il8B 

COOTB6TCTBOBaJIH yroJI lla'A6Hl/IH xyqa Ha OCHOBSHH6 npH3MH (pHc.3) 

a ,... 6Kp H d ~IS MKH. IToJiyqeHa .llJIHHa npo6era Il9B L % I,6 CM 
0 

.lUIH o6paaua 11neHKM ue.n111 TOJilil.HHO.lt "'3000A , q'fo MHoro 6oni.me 

rJiy6HHH npOHHKHOBeHHH nonepXHOCTHlilX nonapHTOHOB B MeTBJIJI Ha 

.lUilllH6 BOJIHl:il I0,6 MKM. 

B pa6oTe (20] o.iteJiaHa nomaKa nonop111TI> pa6o~y [I2] ueTOAOM 

AByx npHaM HilBO. Ha llOBepxHOCTH nne F.Kl/I Me,lU!' HalIW16HHOSi Ha C'.?e~ 

JlilHHOSi IIO.llJIOllKe B BSKyyue I0-6 Top, ,ll.'IHBa npo6era IlOBepx11ocTHO.A 

B01!Hbl c :A 0 = I0,6 MKJI COCTaBJIHJia BC'3ro 5 JUI. AHOpl:il cqna • 

IOT, qTo 3TO CBff3aHO B OCHO:SHOll C XY,7UllJIM xaqecnou nJieBKH. 91P­

ilJeKTlllBHlil'1 BWlOA IJC)B C IlOUOI&l>D BTOpO~ npH3Mlil COO'fB6.1'C'fBOBaJI sa­

aopy MeJt.ey IIPH311SMH H !IOB6pXHOC1'1>D IlJ!6ilKH 116)0!,paBHOA·IO llKM. 

;liaJII>B6AmHe HCCJ16AOBaHHil Il3B B liK-o6:nacTH cneKTpa ~OKaaaJ!Jl.I 

(21,22] t qTo )Ulfl aqxfleE'fl/IBBOro BOa6ySA6HHH Il3B H606XOJU!llO Oil'fH-

IO 

MH3HpoBa'fl> yroJI tBB II J>B811 (pHc.6 ) . B pa6ore [22]B KaqeC'fBe 06-

pasttOB 6WlH HCllOJlbSOBaHJi nJieHKH Pt ' Ni H Cu ' a 1'W<lla 

!POJII>ra W • IlSB Boa6ygAS:nHC:& o no110Jlll>1> nepecTpaHBae11oro 

co 2 - .nasepa llOllUfOCTl>I> 20 B'f H c MexaHHqeoKott 110.eyJIHIUteit HBJJ.Y­

qewrn aa qae!aTe I OO ru. Ilp11a111:i1 BBO;n:a H BYBO,lla II9B .1!3roTGBJ16Hll 

HS Ba Fi , np14qe11 yron ~BB npHa111i1 BBO,lla Bap:&HpOBaJICH OT 

59 , 5'° ;n:o 95,5° ' llPJI IIOCTOJUlCTBe yr na tB lill npHSllJi BYBOAS, 

panHcit 89° • 06pasu1i1 nJieHOK 61i1JlM no11yqeH1i1 aanlilJleHHeu Ha no;n:-

11ouy ll Ba:Kyy11e s. 10- 6 Top. ;llJIH Illl6BKH Me)U! TOlllllHHOit 6000A 

llaKCHMaJl:&HSH a~qJeKTHBBOCT:& noa6yg,lleHHB Il3B (3 ,4%) AOCT.l!raeros 

npH yrJie ~BB t paBHOll 66 , 8° Ha .llJIJ1H8 BOJIHH B036y:a,llall~ero 

HBJiyqeHHH :>..0 = 9, 54 •MKll. IlpH ssaqeBHB yr.na cp = 90° s<M>eK-

'fJIBHOC'fl> BOa6ya;n:eHHfl Il3B COCTaBmrJia Bcero I%. Oll!l/IMaJr&aiidt ' sa­

aop 116Jt,1ly npua11aam H M6!8.JIHOM COCTallJIHll 25 MK,11, a paCC'fOHHHe 

ue:a.ztY IIPHBMaldl 3 , 3 KM. Ha rpaqaxa saBHCHllOC'fH a<lJIPeKTHBBOCTH 

BBO,lla Il3B OT yrJia 6 na;n:eHJIH nyqa H8 OOHOBaHHe IlpJl8Mlil ' 

(pHC.7) BH;n:HO, qTO IlOJIYlllHPHHa J1~a Ha rpafl>Hxe ' paBHa yrnonol 
' ~ ·,. 

pacxo)0!11ocTH HCIIOJUiayeuoro co.2 - naaepa (0,2°).'B aT<O.A -~6oTe 

onDuaJii.aoe saaqetme yr.na lla'AeHHH nyqa SonT. B npaa11e 1;1e 

H8116pHllOCl>, HO 61i1JIO onpe;n:eneHO, q'fO aipilleK'fl/IBBOC!:& BBO,lla Il9B 

y11eH1>11ae'fCH Ha 40% npH yneJIBqeHHK yr.na nSAeims .ea 0 ,1° • OT 

eOnT. II yueai.maeTCH Ha 50% npH JM6HHe HHH yrJia Ila'AOHH'H aa O, 1° 

OT Bonr .• Ilpe;n:IIOJiaI'aJIOC::&, qTo yroJI 6 onT. '?; e ... p. · yr'll.a _IIGJlllOro 

BHyTpeHHero oTpai;eHHH np1s11w. 

Jl;iIH ;ll;OCTHX8BHH MaKCHllaJlloHOR aqJ<))eK'fl/IBHOC'fH npeo6pa30BaHJls 

IlSB (23] ueo6X0,1UlllO BlillCHHTll BJlllHHHe CJie;ey1111114x napaKnpon 

(pHc.8) : yrna naA8BHH ;uyqa 61 B IlJlH8Me Ha IIJIOCKOCT:&,o6pa­

!118HBYll K 116!al1Jly' B6JIHIDIHJi aaaop_OB d1 II da ue:s,!11 llPESHSHH 
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11 11eTaJlJI011 , uecTa BhlXO](a nyqa S xa-no14 npHsus. IISB BoaClya](a­

macI> IlJIOCKOA BOJIH OA ( .Ao = I0,6 llKll), llO~Jmpo:saHH0 '1 c qacTO­

T0'1 400 I'J.t. 
Ha oelpasue nneaim 11e;1U1 '?OJI!lll4HOA 0,3 - 0,5 uKu H c .wtHHOA 

npoelera Il3B L = l,8 cu nuepffnacI> aa:sHCHMOCTI> alflcileKTHBHOC'?H 

BBO](a Il3B '11 O'? yrna na](8HHff nyqa 61 • PacCTOffHH6 R uea­

'IIY npuauauH npH STOY OCTaBaJIOCl> HOHSllOHHlill H pal!HSll 4 cu. Pe­

ayJII>TQTH HauepeHHA COBila](aJIH c AaHHWW, nonyqeHHSllH B paCloTe 

(22] (cu.pHc.7). B OTJIHtme OT paClOTU [221 H3116PffJIOCl> Oll'l'H llaJll>­

HOe 3H8116fil16 yrna na](6HHH 6onT. B npzaue 14 BSHCHHJIOOI>, qfo B 

cn.yqae npHa111i1 Ha K B'L Bom: ueHI>W6 KPHTH'llOCKOI'O yrna noneoro 

BHyTpeaaero oTpaaeHHff npua111i1 Ha :senHHHY 0,2 .± 0 1 1°. Saa'lllt IISB 

eosClyaJlQJU!Cl> B OfCYTCTBHB nonaoro BByTpeHHero OTpa&eHHH. 

lt1s rpa~Ka aaBHcHuocrz a{fllfleKTHBHOCTH BBO;ita IISB OT u6cTa 11w­

XOM nyqa s Ha-no]( IlpllSllH (pHC.9) DH.AHO, uo ,JUlff OllTHllaJU.HOI'O 

BOSClyitA6HHH ITSB nyq naaepa ](OJlZEIH na.itaTI> aa npHsuy npHuepao 

aa paCCTOffHHR 2 W4 OT 68 Kpaa. 

SqxpeKTMBHOCTH :s:so~ H Bl{i!O](a IISB B saBHCHMOCTH OT :eerur«ma 

sa.aopo11 M6S,l:ly npHSYOI H no11epxHOCfl>O oelpasua JlaKCHMQJlJ>HH IlPH 

d 10m.= 38 MKll H d2onr. = 18 HKY, uo xopomo cornacy6TCll c 

p6aynnaTWIB paelo'? [13,22,24] d 1onT. z 2 - ~ ; daonT.~ l - 3 Ao 

( Ao - .wmaa BO.llBH Hanyqea1rn). lt1ccneAOBaHHR nomaaJIH, 'lTO ](Jiff 

K8ll;l\OI'O yrna 61 llOlKHO llO](OClpau. COO!BOTCT:Bj'OlllHI aaaop d1 t 

npa KOTopou BOSUOZHO BOaClyx,lll3HHO IISB. 0](HaKO 8~KTHBHOCTl> ~oa­

ClyZJ.(6HHR IlPH aTOM 6y,Jt6T M6HhW6 I '1611 npH et= OonT. H d1 = d on-r: .• 

ldaMepffR HHT0HCHBHOCT:& llSJiyqeHHll BHXOAflntElro HS -nopol IlpB8YH 

(I), H HRT6HCBBHOCTh ll8)tal)~6I'O Ha nep:syn npBaMy aanyqeHHR (Io), 

MOEHO BHllHC~Tl> Koaqiq,H!Ul6HT npeoClpaaOBaHHH llJIOCKOA BOJIHH B IISB 

!2 

'l I KOTOpYI pueH 1Ip0H3B8;JJ;6HHI> 8'1Xl>OKTHBHOCTI BBOJta ~1 I 

BWIOA& tJ.i ; '1.= fl1'l?. • 
B K&qeMBe o6pasua HCllOJll>SOBaJiaCI> llJl6H.Ka 118,!Ul' ](Jiff KOTOpol 

AJJHHa npoelera IISB L .. 2,4 c11. PaccTORHHe 116a)U' np11s11aJ1H 

R = 6 CM,a OllTi!UaJIDHHO aasopw d101TT. = 45 MKM • d 2.0nT . .. 25 JIKU. 

,1lll:ff DOdHOI'O K081fxlaIU18HTa npeoClpasOBaHJIH IlSB Diii STOii nonyqeao 

saaqeaee 'l = 3,5 .± 0,3%. 

Kalt O!KeqanOCh Blillll8, Ha 1IOBepXHOCTB Y8T8J1Jla MOllHO BOaCiyJ91Tl 

IISB c DOMOllll>ll XBawparuw [17] (c11.p1c.S). c HCHQUSOB811118M JlllH-

SH •a Nace , c woxycHHM pacctoRHJ1e11 F ~ IO c11, BBnyqeHlle 

c~ - .Jiasepa WOKj'CHpOBWIOCl> Ha 1IOB8pxHOCT» llJl6llKJI aJll)YJIHllll 

TOJilllHHOI 0,3 MKY, qTo MHOro 6om.me rny6HHH npoHHKHOBeHBR IISB ! 

YH8JIJ1. JlHS(l>parua, np6.itcTaBJIRl>lllaJI coeioll neaue 6pHBW, pacno.Jia ... 

I'aJJaCh B WOKJC8 JUIHSH. UaKCBllaJll>HSH 8iM)eKTKBHOCTb BOBCly&,lt8HHfl 

IISB AOCTBra6!CH npx yrne na;iteHHs x;v11a aa ~exi. ,:1tHaq>paI'MH c no -

B8pXHOCThll ueTaJIJia e = aa0, KO!Opall K9.K B B paelo!'e (23] aec­

KOJU.KO ueaI>me KpBTHqecKoro yrna noJIHoro BlfYTpeaaero otpaaeHHa. 

qnTHuam;awit sasop 11es;zur )Ula~paruol B no16pXHOCtI>n o6pasua npB-

11epHo coBna,lJ.an c OII'?HM&JIJoBHM saaopo11 npxaua-MeTallll (23) • SW­
{leKTBBHOc~• np60ClpaaoBaBBfl BS.JiyqeHBH B naB UPJI 8!011 cnocoele 

BOSCiy&AOBH\ll ](OCTBr.Jia 1%. 

J111arpalllta aanpaJIJ18BHOC!H nepeBanyq6Hi1ff Il9B B BB,1{6 DJlOCKol 

BOJIJIH c xpa11 11etanxa n11111eAeHa Ha p•c.10. AAll ycTpaHeHHR woso­

BHX .Jiyqel Ha,lJ. oelpaa~ou Ha paCCTOfUUIB 0,5 YU UOllOIJl!UBCl> TPJI 

,lUIS4Jpa.I'Y.H (mneYH), pas](6JI8BBHO npoueayTKaJOI B l cu. Ha6J111AaJIOCh 

H8CKOllKO DHKOB 1snyqeH11ff, BYCO!H KO_TOPHX OTHOCR!Cll K&K 

20:5:2:1 Dpll COOTBHCTBy01G1X · aaa.11e~HX yrnOB O; 2,4; 3,8;, 5,I0 

(yrm.i B8M8pJIJIBCh OTHOCJ1!8JIDHO DOJI0ll8BJIH r.JI&BBOI'O M&XCBMy.118). 
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B pa6o!ax (4,6] 6uno ycraaoB.JieHo, qTo HaHeceHHe Ha ueTaJlJI 

TOBKHX AHSJI8KTpHqecKHX nneHOK llPHBOAHT K yBeJU!q8IUIE KO~~lijl-

0818 norno111eHza Il3B al• 1/ L , npHqeu norJIOlll8HHe reu 6om.we , 

qea 6J1Hxe qacTOTa Il3B K qac'fOTe co60TB8BHl>IX KOJie6aHHl IlJleBKH. 

Ha:.a60JI»mee OCJI86JieHHe Il9B AOJIXBO npOHCXOAHT» Ha qaoTOTe npo­

AOJiJIHlllX KOJie6aaBI AftSJI8KTPHKa. 

3xcnepHM8H'f8Jll>Hli8 HCCJI8AOB8HHft aToro liBJI8HHff npOBO;llHJIHCh B 

cepnHX pa6oT [2I,25-28J c Hcnom.ao»aHHeM nepeo'fpaHBaeuoro 

Celi - naaepa, npH8M8HBl>DI M8TOA~M B086ySA8HHft H perHC'f~ llSB 

(CM.pHc.8). ~aneK'fpHqecKHe nneHKH 6lilJIH BN6paHN H8 M8T8J14aJIOB, 

o6na;N!EDIKX HH'f6HCHBBHIOI nonoca.MM norJIOlll8HHft B o6naCTH nepe -

CTpOIKH COz - naaepa (I0,64 - 9,3 MKll). B pa60'fe (24] DJieHJCa 
0 

anaTHTa TOJil!l,HHOI 200 A c co6ctBeaaol qac!OTOI npOAOJII>Horo 

Kone6aHHff ~ 2. roI4 nt 6Wia aaseceaa Ha noBepxaocu cepe6pa. 

SaBHCHMOO'fh HBT8HCH•HOCTB BWXOAHOro HanyqeHBff OT paccTOftBHH R 

MSX,lJJ' DPHBMWIH npHBS;tteHa Ba pHc.Il. IlpHUaff I C00TB8TCTBY6T ony~ 

q!U) cepe6paaol noBepXBOCTH 688 anaTHTOBOI llJI6BKH, a npaMHe 

2 - 5 - c anaTHTOBOI nxeBKOI. ]lm!Hy pacnpOCTpaH6HHli Il3B MOSHO 

onpeASJIHTD no Ha.KJioey npHMl:ilX, npHBeAeHHliX aa pzo.II. Ec.nz qac­

TOTB ll3B npH6JIHitae'fcH K npo;tto.n:&aoll qacToire KOJie6aaHH anairH_a 

(npauali 5), AJIBHS npo6era ll8B YM8HhWS6TCffo 8TO CBHBHO C T8M 1 

qoro llpO~OJlJ>HSft COCTaBJIHEctail 8JI6KTpHqeCKOrO B6K!Opa Il8B HallpaB­

.neHa BAOJI» llOBepXBOCTH llJI6BKH,BSalilllO;ttelloTBH8 c KOTOpOI H OKa -

3NB88T CYlll8CTB8BH08 BIDlftHH8 Ha :ztm!HY npo6era IlSB. 

B pa6o'fe [29] IlPHB6A6HO aKcnepHM6HT8nliHOe HCCJI8AOBaHH6 pac­

C6HHMH IlSB Ba M8TaJIJJHqecKHX llOBepXHOCT!DC c paaHwm BHCO'fWlH 

mepoxoBaTOCTe~. IlpH cpe,ltlleKBaApaTHqHOI BNCOTe mepOXOBB'fOCTel 
0 

11eaee 25 A aa6JillAaJIOc:r:. BHTeBCHBHoe paccesHHe IISB c ~.= I0,6 11KM. 
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Ha pac.I2 1ao6paxeaa cxe11a axcnepHMeBira, B KO'fopou HSB BOs6yz­

AaJ1HC» 118!0;tt0M UWPalU~OHHOI pemeTKH (I). lrtsxyqeuxe, BOSHHKSE-

11188 npH p8CC811HBH ll8B Ha mepOXOBa'fOC'f!IX ll0ll8pXHOCTlll 1 npOXOAH 

qepes CBe'fOBOA (2), per1i1cTpHpo•axech 111p-0anenpxqecK1111 llPH8MHB• 

xo11 '!llna ur-30(3). IlapaxeTp~ AH~paKlijlOBBOl pemeTKB, xaic axeueB~ 

Ta BBOJl;a llSB, CJ18JlYllllU48: ne PHO~ - II MKM, rny6BBa lllTpHxa . 

0,15 - 0,20 MKll B qxcno ~TPJIJCOB - 3~; Hocxe~eMW&H o6paaiiaMJt 

CJlYJDfJIB MSCCBBH!i8 llOJIJIPOBSH~He llJI8C'fHH~ M8AH, a oraxze llJieBJOl 

80Jl0'f8 14 Uei!Ut.· EOJIJI oGpase~•llOKPHTI> TOBKOI llJ18HKOA BO;IUI HJIB 

uacna, uoxao y6e,1U1'f1>ca B orou;, uo czrHaJJ Ba llf-30 pesxo yKea:i.-
. . _, ' . 

maeoroa. S'fo cBasaao o y»eJIBqem,eu ~oyneBHX notep» saepI'Hx IlSB 

B BO;tte (11acne) I KOTOpoe npBB9.1o!T.., K YMfJB1>1118HHI> SHeprtlH pacceBB­

BOro xa.nYqeHJlft IISB. 

I'pa(llK 88:1HCBMOCTH yrnoBoro pacnpeA8JI8BHft HB'f6BCHJIBOC1'JI 

.- -pacceiuia.oro 11snyqeHJ1a llSB (OT 1ac_cHBBoro 11e;ttBoro o6pas~a) B 

o6n~n ,rxQa 'i = 35 - 90° I O'fO'Dl'fWBaeMHX OT BSIIpaBJI8HHft 

pacnpocoriiaae.HHa naB, npHBeASa aa, PHC. I3. J{Jiarpaaoaa aanpaqeH-
. ./ .. . . . ' 

HOCTB paoc;JQmoro·H8J1yqeBHft BH'fftHY'f~ B ll&.IIpallJ18BHB paoupocorpa-
\_. . 

H6HHft Il8B· · 

.HCCJ18Jl..0~8JUIH uosas8JIH, qTo .JC-Os<Ml!qxeH! npeo6pasOBaHHft llSB 

11 06i.8M,Hoe" JISJ1yqeaxe 6WI nopH,ua 8,1UIBHJUI, B TO B}l8Uft K&K oCSpa!­

HOe .npeo6pasoBaBKe Ba pemene BBO;tta IlSB COC'faBJlftJlO BCero 
s· .....,10- • 

O;ttBHM HS B8.XHNX BOllpOCOll HCDOJU,80B8BHft naB ftllJ1ff8'fCft llOBl>l-

1118BHe alPJ)eKTHBHOC'fB npeo6pasoBaaaa DJIOCKHX'.BOJIB B IlSB. Kax 6wno 
oorueqeao Bwwe, •os6yz;tteH1e IlSB c nouo11t1>1> 11e!O;tta HIIBO ae Aae! 

a(lclleK!HBaoro pemeHJIH STOA npo6neu~. 1rtccne,1;01aHJ11s B a!ou Hanpa»· 

JI8BHH llOKSSa.nB, q!fo HaJ16onee npaK'fHqHl>DI pemeBH8M .BllJift8'fCft BC-

JI) 



llOJll>SOBa!Pl8 )UIWP8KIUIOHHilX paae!OK, ll08BOJ1fll>llUIX llOBHCB!~ ~ -

iileK!JIBHOCta npeo6paaOBaHllH Il9B '6IJ 66% [30,3I] • 

E~e ~ uaqa:ae 40-x rOAOB 6wm1 odaapyzeaw a.ao1uu11u! B oneK -

!Jl8 O!J1Sa8HBR CB&!'a 0! U8!8llJ1Bq8oKllX JUIWpaKIUIOBHliX peme!OK ' 

KO!OpHe O~RCHllJIHCa npeo6paaOB81li!8M qao!JI Cll8K!pa llJIOOKBX BOJlB 

B IlSB [32) • Bonpoc a~K!HBHOO!• npeo6pasOBaJIHH naB B aama­

CHMOC!H O! aneueH!a B086y&A8HlR xopomo 1syqea B C8Jl!HU8!p0BOM 

)UlanaaoBe AJIBH BOJlB ( A. = 3,55 cu) c uononsoBa&H&M AMWPBKitll­

oaewx peme!OK (33,34) • B 8!'HX pa60Tax MaKCHKaJlbHWt K08ilKilll­

Iij!8Hf npeo6paaOBaJDIR (92%) AOC!Hrae!CH, xerAa 8J16M8H!OM B08-

6yXA8HllR CJIYlll!I!' npfllAoyrOJIAHiil BO.JIHOBOA. IlpJ4 llPff 8M6HHOM cnoco6e 

l!080y&.1{8H)lfl KOaq$1UHl'IB!' npeo6pasoBawtR IlSB COC!'a.BJIM 60%. 

B aactoa~ee Bpeua zanectHO usoro axcnepaueatauaawx pa601, 

ll0CBRDl8HHHX Bonpocau BOa6yzASHHR llSB npH O!paZ8HHB CBS!a O!' 

1!8!'aJIIDl'l6CKHX ,1UI!flpe.KltJIOHHHX pe1118!'0K [35-38) BU rDWPKPOB&H­

HWC IIOBepXROC!'ett (39-42] B paaJIHllHilX ;iutaliaaOHaX AJIBH BOJIH. Ho 

HCll0Jlli80BaHHH8 B 8!'JllX pa6o!'ax ;nawpaKij110HBH8 peme!KJll • ro~pH 88 

llOBepXHOC!'Z M6!'aJlJia He o6ecne'DIJ1JI BHCOKllX aqx;IleK!HBHOC!eA npe­

o6pasoBaHJ4R llJIOCKHX BOJIH B IlSB, 'l!O CfHMYllllPOBaJIO Aal1AHCllllJl8 

HCCne~OD8HHR ~ 8!01 Q6nacr1. 

B pa<So!ax (30,3I1 06cyz.-amc11 Boauoaeo.cu noB1'1.l118HIR aqxpex­

TMBHOC!B npeo6paaOB8HJIR IlSB aa rOWPllPOBaBHOI llOB8pXHOC'fB llOJPI 

B IO UKll )Ulall880B8 .ABB BOJlB 'IJ.0 66;6, ny!ell HCUOJU.80BSJUIR pe111e­

!OK cuaycOHAalll>HOI ¢opuw c nepHo~ou A = 5,92 MKll H r~y6naol 

2 (]" :: 0,66 MKK~ 

Il3B Boa6YaAa.llilC~ CC2 - .naaepo• ( 

1l8Ci'B8 llpH8MHHKOB 11Snyt1eHHR CJIYUllK 
' 

.A 0 = I0,6 14KH), B.Ka -

Ge - .Au A6t6K!OP K 

pamtoBHaop, xo!op!il noaBon.llJI BHayaJJHaapoBatA IO MKll 1anyqeHJ1e, 
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femetKll OHllH •aruroBnaaw Ba cteKJIJIHBlllX llOAAO:IKax Wd!OJlll!Orpa-

, ('mqecxo 11etOAOK n no1tplft'w oaoa11 11eJ01 !O.nDOIHO!.t 0,3 MKU. Kpall 

pe118!Kll 1 cauol noAnOZKJI B axcnepaMeete co1naAS.JIH. CxeMB. axcne­

piueatax»eol yc!aao:ax• npe~c!aBneaa aa pac.I4. 

Hayq&Hll8 88lllCHitOCH 88fYXBJlilH naB ( °' ) O! ll8PHOAa /\ 

ro()pa • ero r:ay611Bw 2 er , a taue ot .10!8.ll&Tpa B086y&MJ>l!Oro 

DBB IIJllK& np11B8D K ycllODJDI OUUll&llHOro B086y&;A6HIUI naB: 

2~X0 '"1 II 20..W. I,36 cose i (I2) 

r• X=-Xo - soop.ueara zpaa pe11etKJ1, W - ;JUlaMetp n1'1Ka rayc­

JOJOI ~PllW1 0 - yron naA&BXH nyqxa Ha peme!'Ky. 

n111 accneAO:l8.llBK xapa11:tep1c!'.ECK nepe1any11eHJ&R ll3B B AEU11>Hel 

aea 1 pea7ntaH cpHBa ee c xpaa peme!l'K11, aa axpaae pa1Ur10 -

~·aopa 6~0 o6Bapyaeao ,Jtia nHtBa. 0,AHO KB HHX llORBXH8!CR Ha-aa 

npeo6pas0:18HHH Il9B B llXOCKy» JO:llHY Ha Kpam peme!KB, H8mt'lH6 

JtOpOl'O BB!B8 aJl!'OpH o6'1BCHH»!' "npHIIOBOpXHOCfBHll" B3JIY1l8HH6M 

llSB aa pe1i18!'K8, qfO DP8ACfaJJIB8!' codol se qto HHOe, KaK pacce­

IUlll8 naB aa roijpapoB8llaoa aoBepxaoct& (43] • HanpaBneHBe ero 

pacnpoc!paH8HBH B B08JUX8 COCT8Brul8! 5° c llOBepXBOC!'h» K6!'aJl­

....Y.nuen• tesyca F, 10.s6y~ero Jl8Jl1qe&H ct xpa2 pewemz, 

RPJllO~~ K YK8BA99~ BB!8H6•BHOC!'• IlSB B S yBeJlllq&HH» BH!8HCHB­

l0Ctll "npanoB8pxHOC!Horon znnyqeams.~10 B8JlyqeHJ1e H RBnRe!cH 

DCBOBIODI ~ml,OI'j)aBHlDIBalllllBM yBBJmqeHH.e aqiWeK!IBHOC!Jl npe­

D6paa~BR BIOCKOI BOJIHH B ITSB B BwmeyKaaaema pa60!ax [38-42). 

B o.11yqae peme!oK 11p1U1oyro;ru.Roro npo(lllna J»8Hbme.11J1e BHf&BCHB­

BOC'fB IlSB B8-88 "nplUIOBepxHOC!HOron HBlyq8HHH 119Z8!' AOC!B'Ut 

50% Ot 0611ero K08~~8li!'Q aatyxam111. IlpBU8H8BH8 peme!OK CBBy­

COlillllUD>BOro np0(1Bna npHBO]Url! K yue~meHHD notepa HH!'eHC~BHOC!H 

l? 
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Il8B-Ha "npHllOB6pxHOC'l'H06n HSJiyqeHMe AO I2~ O'l' OO~ero KOa<I><flt -

IU16H'l'a sa'l'p:aHJ111. ; _ 
< 

B pa6o'l'e [3I] ' xccneAOB~a a_aBHCllllOC'l'~ HH'l'6HCHiHOC'l'H .lUIWpaK-

lUIOHBoro HSJiyqemtli. lfY?JOBOr_~ llO~MKa 0'1','. paCC'l'OliHHH WOKyca F 

AO iepa11 pem8'l'KH (B6JUIYDIHH x ). YBBHlla.u.Hoe 8Batl6HH8 HH'l'6BCHB­

HOCTH, ~OO'l'Be'l'C'l'Bflllll66 llaKCHMaJD.HO~y ~peo6pasOBaBHll llJlOCKOl 

BOJlHH B Il8B, Ha6JillASJIOC:D llJll x ~ I•S~•- Ha OCHOB6 8'1'01 

saBHCHMOC'l'H qftCJI6HHH6 0~6HKH a~K'l'BBHOC'l'el npeo6pasOBWUIB 

na)Ullllll61 BOJlHH j II8B ( ~ ) II o6pa'l'HOro iipeo6paaoBaBIUI ( ii ) c 

llOMO!llI>ll COOTll6'l'C'l'BYlllllHX BHpaKeHHit H8 (30] AaJill CJ16)U'llllUl6 3Ha-

qewu1: 

'l, SKCU = 66 ± 5% H 'l. SKCU .. 83 ± 5%. 

BHllCHHnoc:&, qfO HBCHftYCOllASllBOO'l':& peme'l'KB (sanp1uep, HQ 

pe11eTxe c I\ = II ,4 110 • 2 er = Ot4. uK11) npHBOAIH x pea -

KOMy yueH:&WBHHE Slfl<I>eK'l'HBHOC~ll B080y&ABHllll Il8B J!O 28%. 

"IlJlllROB8pxHOCTHH8" BOnHH, KOtOpHe Q6Hqa9 I'8HOPllPyJ)TCft Ha 

8J18M8H'l'S.X B:BO,lta m:JB, llPffBO)IHJlil K 8HatUl'l'8llBOllY O'l'JlH-cntll B 88116• 

p8HHHX SHaqeHBHX K08iMitIU16H!a sa'l'yxaHHli
1 

Il9B ( ol ) (43,44] .• 

OxaaaJIOC:&, q'fO 8KcnepHMBHtan:&HO H3M6peHHH6 auaqeHHff a. aa-

M8'l'HO npe1wmall'l' Teope'l'BqecKH pacotU1Taaaoe saaqe1D1e atoM ~e.1111-

'lllHH npH KOUHQTHOH TeunepaType To .• HanpjJuep, AJlll 80JIO!a 
. -I 

d. Hop< To ) = 0,23 CM [44] , 'l'OrJIQ KaK sa :A0 = I0,6 wcu 
-I -I -I olaxcn . = 3,3 CM ; 2 cu ; 0,6 cu y paSHlllX aB'l'OpOB. 

B 8'fOH CBllSH npeJtctaBnHe'f HHtepec peayJII.Tat HCCJ18.JtOBaHHft 

'l'BMnOpatypaoH SaBHCBMOC'l'H K08~1Ul6B'l'a aatyXaHHli Il8B (« ) llPB 

ee paonpoc'l'paHeimH i.JtOU Me'f8.JUD!qecxo'1 noBepxHOC'l'll (4.5] • 

c UBllll yotpaseaaR reHepaIUUI "BPllIIOBepxHOC'l'BHX" BOJIH, 6Wlll 

IS 

HCUOll80BaBH .1UIWpaKIUJOHHH6 peme'l'KH BBOAa • BlillO,Jta Il9B c oqe~ 

MaJIOI rJiy6HHGI m'l'pHxa (110Hee O,I MKM). Cxe11a axcnepHueaTa aaa­

JIO:rzqaa paOO'l'~ [29] H npx•OA8Ba Ha pHc.I2, rAO Ai6 HA6H'l'HqHJi6 

.lUIWPaKIUJOHHwe pe111e'l'D, c nep110AO!ol II KKM, awu HaHecea1>1 aa 

UJ16BKY SOJIO'l'a ('l'OJlDUIHOI O,I5 MKM) Ha pacC'l'OlilUIH 60 MM Apyr Of 

Jtpyra. ()I'l'Hl:laJi:&HHI yro11 BBO)ta H BWIOAa Il9B 6WI 6uaoK K o0 
• 

B aKcnepnuea'l'e 'l'eunepaTypa oOpaaua HSMOHmiac:& OT 

20 AO I5o0c. 
9KcnepHM6H'l'allBO nonyqesaa11 SIUHCHJIOC'f:& Ad.(T) Hll86! .Bil.It 

npuol .1ci{T) = p(T-To) ' 'l'aHreHC yrJia HSKJIOHa KO'l'Opol paBeH 

'l'eunepa'l'ypHOMY K08(W}HIUl6H'l'Y aa'l'yxaHHll Il9B: 

J3 =dd/dT = ?,6•I0-4 cu-I rpa,-.-I. 

B peayJ1Ha'l'8 BeJIHuHa ~To noJIYqaeTcff paBHOI pacc11naa­

HOI no MOA6JIH nPYA8 COC'l'aJJJllllllll61 KOS~IUIOH'l'a aaTyxaHllli Il8B: 

claw (To) '"' ~To ~ 0,228 CM-I. 9'1'0 npaK'l'H8CKI4 COBUSA!l6'1' c 

pacqeHHM aaaqeaHeM cl (To) = 0,23 CM-I. Ka noro CJJe;IU'O'l' , 

q'fo B aKcnep1111eH'l'8 perHC'l'PllPOBaJiac:& 'l'OllKO II9B, a He KOMOHHa­

IUlli Il9B C "npHilOB8pXHOC'l'HOI" BOJlBOI. 

TaKBM o6paSOM, B08M()J;H0Cfa 1oa6ya~eH1111 Il9B B 0,jgiOI TOqKe 

llOBepXHOC'l'il II ee HBMOpeHJle B .JtpyroU '1'01UC6 118 pacC'l'OliHHM B asc­

XOllKO CaBfHM6'l'pOB, B COBOKynBOC'l'il c ee CBOUCtBOM KOIU{8H'l'p0.Uilll 

y IlOBOPXBOC'l'H paa~Jla, .Jt8Jlall'l' naB xopOIBHM HHOtpyM6H'l'OM Alfi ao­

CJ16,lt0Bamlli xapaxtepHC'l'HK t1ep.itoro Texa 16J111sH no1epxsoct1. 

PaccMO'l'peHHHe UO'l'O]tH B030YJEA8HHR H perBC'l'P8IUlll naB llpilBO -

Jlff'l' K 8aKJlllq6HHll, uo OCBOBHlillH aanpaBJ16WUlllH llOBHmOHBR aw­

if>eK'fBBHOC'l'B BOa6y&Jl6Hllll Il8B H8. JleTanJIHqOCKHX UOB8pXHOC~llX ft~ 

JlRll'l'CR: COBOpmeHC'l'BOB8Hll6 WOPHH npolfi1n11 peme'l'OK BBO,Jta rraB,coa­

AaHBe llJl8BHOrO nepexo.ita 0'1' rJiaJUCOI IIOBepxHOC!H K ro«>pmpo.asaol 

• ll0Hll:l8Rle II0'1'8p~ HQ rJ18;a;KOI llOBepxHOCtll. 
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Il0,1llli1C~ K PHCYHKAM 

Pac.I Bos6yaAeHHe Il9B Ha rpaaa~e paaAena AByx cpeA 

PBc. 2 PemeToqHoe npeo6paaoBruute nnocxon BonHH D Il3B 

PBc.3 YcTaHOBKa np1a11w B cxeue OTTO 

P1c.4 YcTaso•Ka npHSMH B cxeue Kpe!1111asa 

Pzc.s Cxeua ,JU1awparMeHHoro npeo6paso1WD1a nnocKoA BOnaw B IlSB 

Pzc.6 Boa6ya;1teoe 11 perHcTpa~a Il3B c no11on11>1> JJ;Byx np11a11 

?ac.7 38.BHCHMOC!'i a~KTH•HOC!'H BBO,lla IlSB OT yrna n~eHHH 

xyiia i 11pza11e 

P1c.8 Cxe11a axcnep111eHTa no onTHMHsa~H a~KTHBB09!'H BBOAa 

II BYBONi llSB · 

PBc.9 88.BBCIMOC!i aqq>eK!'HBHOCftl BBO,lla IlSB 0!' M6C!'a BHXOAa 

ny-qa 18-llOA npllSMH 

P11c. IO )llarp&oa HanpaBxeaaoc!H IlSB, cpWJlllllll8ACH c xpaa ue -

!BUB. 

Pie.II 38.BHCIMOO!'i KBT8BCHBHOCTH BHXOAHOro CllrBaJla OT paCCTOH­

HllH llHA)' llpllSMBIUl 

Pzc.12 Cxeua axcnep111eHta no pacceaHBm IlSB 

P1c.I3 YrxoBoe pacnpeAeneBKe BHTeacBBHOC!H paccaaaaoro Hanyqe­

BBll IlSB 

Pzc.I4 Cxee aKcnep111ea!'a no o6aapyaeau> "nplnoBepxHOC!'aoro" 

nxyqeHJ!H 
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