


. 67 

].1 

.2. ) 

Haae'laT3KO nO'paCDllpSiGenHIO A",a.te:UIID HaylC: ccep 
OKu6pb 19~~ r. 

PeJalC:TOp lI;uaHOa H. A. liape. 

TeXBl1'1eCKBB pe.uiKTOP r. A. r.TpaTaUOBCł\lłii 
)#qtHbIe KOppCKTOphl E. B. PocTOBlleaa II C. C. 1Jrp1MBclmli 

Ctaso B HB.6ep 11 ceHTIl6p.l19~:4 r.-110.tDRC3i10 K nf'!'łaTII16 OKT:t6pa t932 r • 

• 

2() CTJ'. 

41-apll&T 6y •• 62 X 9\. e'l. - t lo/Q IlC'I • .I. - ·ł\. 5OO.m n n •. 1. TnpaiR 5(X)() 

.1eKr0pJ.Br." 58:1.lS.~Allll." 26.';. - ;3al<llł.M 1811 
Tnnorpa11JUIl AEa.s;ellull llayR CCCP. B. O., 9 _lUIUIJJ, 12 



AR.A. B. A. KIICTIIKOBCKl2Itt 

KOPPO;3l1lI JKEJlE;3A TIPH IWHTAKTE c rPAHHl.O'ti ABYX <PA;3. 

§ L HCTOplI'ICCI<Rn crrpanKa. B r,ly601'Y!O cmpnuy IITITCpCC01la
wUICr. p:a\aB.IeHUeU sKe.łe;ia. n.uTunli (I BeJt H. ,9.) numal': « Ha .m.C.Ie;3;O 
o6pywn.lficb ?rIeCTb qe.IOBeqeClwit ltponn, Tal\. 1'-31, OHO CKopce piKUBeeT, 
IWI',iI;a corrpIIImCa8'TClI c nero)J. Ca.UaJl ,a;penUJIH TeopllH p;WlB.lerrHn .:iRC.IC,3a 
rrpUrraMClRIIT TIJaTouy (1'1' nCI< ,w H. ~.) (1). Cor,racHo ~Toli Teopllu JKe
.18,30 llpII pmnn.leHrrn TepneT ({ ;3ei\I.IllCTbIe BemeCTBU}). JJ:o ~,JaBya;3Lc flTa 
({ cMyTHalI» TeOpIIJI t'iM.m 06m.enplI,3H3UO •• .tlanyU,3be AU.! IlepBJIo nayqgyro 
Teopmo P.iRaB.ICHIIH, pacCiU<lTpnBaJJ ero IWK rrpocToc QI,rrC..Iealle l'tle'l'a . .I • .Ia. 

II ce'iłqac B p.IellCIlTapUbIX YQe6UIIIHIX no XII::.'IIlIII qaCTO II;M3raCTcn ;91'a 

«IIC;WCTaTOQHaJI)) TeOplU!. ~I. PaycII (1837), R. illallet (1838) l! Ap. rrOl<3-
;.in.lII, ąTO iKe.IC,30 He p.ataneCT HlIiKC 2000 B aTMoc<pcpe cyxoro KUC.JOpO,1(a, 

II YR3,33.III, ąTO D:3r~IJI,1( ~laB"3;3be ne,ll;OCTfiTOąCH ą.m IlQUHUaIlIIJI npOJjccca 
pm.un.·ICHIIH. BO,3HIIH"ra nOBaR: RnC.·lOl'RaJl TeOpIIJI p;Ra:a.Iel1rrJl jl:e.le~a. Co
r.mCHO ~TOit Tcoprur r.IaBnofi rrpnqURoft P.iKaB.ICHIIJI 11\.Ool1C,33 JIB"JRBTCH 

RUC.IQTHOCTb ~.łeH.'rpOolmTQn, B l.I3CTlIOC'I'1I Imc.roTROCTL, Bbl,3łlIR3ClraB yro.;lb

Hoil RfiC.IOTOii (2). CTopoHunn.ll n npoTllDIlImII pToii TCOpHrI npHBO.l(Jl'r 

npoTnnopeQHRnIO OIlbI1'HnIe JJ;llHrr'bIC ,il;.IJI c.lyqaCB, na6.uOi':aeM::E.IX, Ra;3aollOCL 

6bI, npu conepmcHHo OjJ;llH3KonbIX yC.IOBIIHX. !{aR J\IhI rrQRtlJKeM IInJI\.e, 

npnlllIHoii fJTIIX npOTIIBOpe":mii: ~I\.CIIepnl\IeHTa"IbHDIx ,a;aRHLIx. 6bT.IO '1'0, Ql'O 

iJ;.1I:H ~IWrrepnl\IeIITaTOpoB GliI.ID neHeRO ,3uaQenne 1IOHTaI.:Ta .l1i.C.le;33 c rpa

HnlJeii f).-IeUTpo .. IIITa n BO;3,ilyxa, ,3naQenne lIhl.llI n nO;::l,ltyxe, SHUqeHne He

O,1;IIOpOAHOCTIl nOBepxHocTII n T. lI.. 
B 1903 r. 'Vhithney (3) ilaeT HopnyIO ~,IC"TpOXllMn'lecJ<yIO TCOpHIO 

ltOppOSlllI lreTa.I.IOB, B ltOTOpOit lHlepBbIe BbIAlUIHyT BOllpOC o ;3HaqeHHlI 

O,l,IIOnpe!!IeBHOrO lWHTaKTa JKC~le;3a c TBep~oił T3;3-0fi n ;3IWRTpO.lllTOM. 

B..iI8RTpOXIIl\IIPICCRM TeOpllJl noppO;3RII lIO..ilYQII.Ia ~IHoro DupuunTon. YI\3.iIi.y 

,3,1tCCb, QTO :MHOff lIBoro • .-IeT Hsyqa.IllCb npo6.łelUI>I, CBH,3aBRbIB c IWppO

suel! MeTM":OIl (aa'lHaaH c 1901 r.) (4) n QTO yJKe 1l 1910 P. (5) ,<Hol! 
6b1A IlUMeqen DapnuHT f,l.-leRTpOXHMnqeCRoit Teopnrr f,lTIIX npo:u;eccOB ,iJ;.1:J1 

lIaCCITBnpyrotgllxCH 1\IeT3j(.lOD, ROTOp:&Iii lIO;='!jJ;Hee 6bI.I lIa,3n3H cpll.IbMOBOti 

Teoprrel! (6). HOBOe II "TOl! Teoprru COCTan,meT paSileJleane npo!!ecca IWp
pOSUlI Ha HeOI(Q.{bIW cTaAIIl! (7): lIepnn'lROe OOpa;lOBaHHe ayopqmol! 
IT..iICJIRH Ha IIOBepXHOCTII MeTa.:ua, IIOC.IC,iJ;OB3Te.IbUaJI ee I\prrCT3..i1.IH;3nJ.lUH 

c. llepnon:aąa.lbHLDl 06pa;30B3SJIC?II RpnCTa.:UH,33ynoHBhIX uenTpon (nBRTpoB 
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RoppO;3lln-OQarOR p.iRUn.lenUJI) II c ;;a.lbHOiillIlIlI pa;3paCT3.HlIell ,aTnX OQfl

['OB, COnepW3lOIDH!\.'wn nO;;06HO rrpOu;eCC3M RprrcT3.I.Ill,33nnn (8). B OT.lIt

ąnc OT 60~IDll1nnCTna CTOpORRlUWR ;ił.-IeRTpOXili\lnqeC.ttnx. Tcopnfi. H IIO,l;"mp

hUBalO ,3UalJ.enne rrpnCyTcTBllU yr.ICUnC.IOT.b1 B BO;i;1:yxe (9), Rar.. ileno.IHpu

;3aTOp" npn llpO!leccax j<OppO;3IlII. 
§ 2. K.18CCU<jJUK'!lUR npO!lCCCOB IlOppO;3IIH ",0.IC;30. IIpn 

rrpocMoTpe I'pm·Ia.~IIoro ;lłiCuepn:.ueHl'fi.lbHoro :.uaTcpna.IU nO R~yqeHlIIO 

npo6.1ellbI JWpp03IIIl :ueT3.1.IOB 6pOCaCTGH B I'.Ia;m oTeyTcTBlIe RaIwtł-.ln6o 
?treTO.1;O.lOrn-qcC-łwH BUTlI n BonpOC3X n3yQeIIIIH wroii o6"mcTll ;3naBnii, 
B Bbwmen cn~neHn OTBCTCTBCUHOii B ,9IWIi'OMIPIeCIWll OTHomeaHII. 06We
IIpn,3.Hallhll'tlIT.I.lIlUp;~HLIe CiRcrO;tHbIe yGr,ITRII, nprrqnUHC:U"bIC Roppo;mcfi(l O). 
:Me.iłi:;J;Y TeM tJTHOlllCUIIC K nOnpOCil!'!r KOppO;3.nn lImliHO xapaRTCpII.30naTi> lUlI 

06blBa'fe.ILCRn~nI C-IOBa...'\III: « 3reT3.I.I, C.IC,J;onaTe.Iblio, ,J;O.IiRee: piIl.3BeTb )1, 

n.ln npU::'IIeHCnne::u: IjJOp.1la.lbIIo-,:nmnp1T'leCliOrO :\IeTO,il;il; «( 6J~eM lJ;3cy"JtlTI. 

TO.1&I\.O rrpUqnUllI KOPlJO;:mu n31IIllX aUllapUTOB, HamnX "wmnH, a OCTa.lb~ 
Hoe Rac He IIHTepecyeT». 3a:\lCQUTC.lbHO, qTO ITpU Tmwii IIOC1~anOBI~e :80-

upoea 'lJaCTO nc yMCIOT ;1;3jiW rrpaBH.IbHO nOCT<lllIITb cally npab.reMy IJ,3y
'l6HUH liOppO,'3UII IIH1'cpecylOwnx nI npnGopoB II aIIIIapUl'On. l>.mrOAUpJi 
OIIlITb-TURll ;-1TOuy HcpIcmno no.ly'lJaIOT llpOTIIDOpe-C:IIIBlIm pC;iy.lbTaTIII. 

Bae,l,peHlte :ueTO,1;O.IOl'UJI B ;9Ty 06.merb) X01'H ObI B cauoii ce ,3.1eIlIeuTap
Hoił ~łUCTn, T. e. Bne.J;CHUC I~.IaccIItlHn.:a!!IIII ,'J;aC·T He TO.IbKO TO"lHi.y OllOpbI 

A.I.8. naXOlly;elluR JWl'O.J:OB pallOTDI n ClIIejI{UbIX. lIQ I.:.raccy nlucaunx, HO JI 

nOHa.ffieT Te OC.lhIe uecl'U (neH~J'lJeHIIr,IC AO CllX nop), pa;gpauonw ROTO

pI.n: ~IOmeT OIi.U$3Tb rpmm;r;llhIc npuKTfPłecliue yC.lyl'U. 

n ,J,a.rbHeirmCl[ lUbI OCl'aHOlHlJICH IlCI\.IIOQJITe.ILUO Ha 1i: .. IaccmlHlI~a!!nlI 
JID.llcrruii, nu6.uo,::{ueMLIX npn ROppO,3I1II iI\.e.le;~a. 

llpeaqe nccl'O npogeceM liOIlpO;iIIll "G.e.1C;33 iJ;O.HlillO pa;36uTb 

HU ~a GO.IbillIIX yqueTl<a (e". "a.'bUle cxe"y e'l'p. 19): upollecehl, IIilY!!lTIe 
npn KOHT3KTe c lRrr .. ~RnMII ~J.ICI"Tpo.UITal\flI, XOTJI GhI B BU;(e 'ronIU]:\: 

fi.ICHor{ HU rrOBepXHOCTU :\[eT3..l.ta, n n OTcyTcTBnn iKII,l;I>'\lX p.!el~TpO.HI

TOD. TeopCTlIąeCKIIM 'l'Cl\WepurypIIbDr upeJe.IOM TURlIX npOU;CCCOB ,11;.111 

BO,1UhlX f}.ICKTpo.lllTon 6y~e'1' Te:r-.mcpuTypa, G.IH;3l':rur Ii: I .. pUTH"lICCIWii '1'e1\l

nepuType BO,~l>I (374 IJ;). O~RaKo n 60.IblllRHC'l'Be c,ly'laeB "TO 6YAYT ,'eM
nepuTypllI He BMme 100-'1'100, ,3a ncn.IIOqelIue:u nnpODhtX IWT.lOll n T. II. 
c.lyqaen, TaI~ WlK 06.h!Ii:HOneUHo pa6oTaIoT nprr ;J;un.lCHHlIX, :ua.IO ()T~np-lilbIX 
OT arMoc(łJepuoro, a nOBbIIDCHIIC TellnepaTypbI KIIIIClmn HOi1;b! UpR n&Cbl

mennn a.IOKTpO.IUT3MU pC.'I;RO npcBblwaer 10°. OqCnIItt:uo, l:ITO DLllue T01\1-

ncpuTypLl cymeeTBOBftlUIH 1KH,];Imx ~.ICRTpO..InTOn ,3.IeIiTpOXIUtIUQeeI\.I1C 

TeopuII CT8UOBlITCH rrcrrprrroiJ,;HI,lMrr,l1 na cMerry IB" H,1I;eT yqeUIIe o X1E\lUqeCKOZtl 

paBaoneCIIII llCjI .. /tJ MeTa.l.lOM 11 ero OI .. rrC.lU1\UI n upUCyTCTDIIH JWe.IopO;J;U, 

iI.IJl ~p. peaI'eHTOD (rmpOB BO),hr II T. n.). llpu HII;3.mn: l'CIllIIcpa'1'ypax 

nepnoCTeIICHHoe ;n{a"ll(}Uuc n~IeeT upncyTCTDJIe if\.U,1I;IWrO f).leRTpO.lHT3 ,i.l.a~I .. e 

B Bfl,il;C TOBI1.OrO u,~COp6UIIoHHoro C.lUJI Ha noncpxnOCTll ,me.iIC,3u. f,1TOT 

ipaRT MllorOIipaTHO nponepea. l\Io.a:.uo c ynepeHIIOCTbJO CIW;ga1"r:., "liTO D cy

XOM 6eCllbI.lLHOll HO;3,11;YXC (lIbr.lb l[Q~1\.CT CO,l;epjKaTb ROII,i1;eHClIpOnaIIHbIit 

,$3.IeR:Tpo.UI'l', uarrplEUCp, CepHIlC'l'yIO lmC,IOTY) TI .. e.le;30 Re Ha-';UICT plRaneTb. 

KOPp0;3IIOHHhl8 J!:eIlTpI..I He nOllnllTCJJ. ;J:Uilte jłi.e~Ie;3.0 c' ~aqaTl\.a.:'Irr I{OppO

;3nOIIRMX UeHTpOB n cyxO)[ BO;i,'I;yxe p.m.aBeeT OlleHb Me,1l;.leHHO J[ npUTOl\t 
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TO.lbRO ;.3a CtJ6T rrpo}J,ecea RpnCTtl.I.III,'33UI1II nepnon3113.u.UOU OIWIlAuoii 

n.IemUI (10). Bo D~IRiI\.HOl\l 6ccnbI.lbHOU BO;3~XG XJIMUqeCKU .... ITCTQS .a:.e

.1C;::0 n oTCyTcTBnrr Immrx-.IIi60 npcAHhIx ItQRT3I>'Ton KOppo,J;upyeT nCCbM8 
:ue,ipeHIIQ. Aa3.ronPIHbIO .fIn.WHIU! H36.nO,iJ;UIOTClI II nprr Ilorpy.iI,:cHllrr l\re
Ta.I.Ia B p.leliTpO.IllT. lHo;laro CH3,33'I'b Ge,30mIIGOqHO~ QTO RB~lenIIe ROp

pO;3IIll 1[.:e.10;33 n IIIHlcyTCl'nnII a.reKTpo.lilTU n KIIC.IOpO,1);3 onpe.

,ll;e.IHe'l'CII yC~IOBIIH}[II ero I':OII'l'aI>.Ta C Apyru:un Mi1TCpna.Ial'tur. 
TIpI! Ii.IaCCmpm.:aUHll .rrn .. leIlnii: lWppO;:lUU ;Jte.IC,3a nonpoe o ROBT3.KTC 

c ApyrIl:uII M3.Teprr3.taMIl eCTeCTnCRHO CBOAfiTClI H. Dorrpocy o ROHTaRTe 
c rpaIIIlucH ,il;BYX tjl3,3. O<JcnU,iI;HO, a3npJBlep, '11'0 ;Re.le,30 Be MomeT 
p.aWDCTb llpn IWHTaI"TC c o,~Hofi l\re,il;LTO, B 6e;m0;3iJ;YllIHO:U HpOCTpanCTBe, 

HO TO.ILIW rrpu KOJITm.:'fC c Me,il;bIO B 3TMoc4lCpe nO:3,1\)'xa, T. e. rĄe 6y,il;eT 

I'puHllya: iUe~L I BOSAyx, ROTOp3JI I1 l'iIQ.am'f onpC,iJ;c.lI1Th rrpO!!CCCbI p;(m

B.iemIJI. 

I1pn6UBInll, ąTQ 60.11>llIIIIICTDO ll;ijQeRHbIX e.ly1:JaCD ROppO;.3Un ;r-:c.lc;38 

nR~lIoqaeTCJI n 06 .. raCTo I\.QRTURTHhlX JIB.IeHIdi. 06pa,30nUHUe MCCTHDlX TO

Ron, ROTOpblM 09.mRTpOXfil'tHIQeCIi:aJI TeopuH Ofi'LHCHJIeT Dce c.łyqaU paCTDO

peRlIK .me~IC,3a B fMCRT}l0.IIITUX, ,iJ;O.liKBO 6bITI, 01'Heceno I~ MUKpOliOB
TaR'.rHbIM nn.lIeIHUll\I, n60 l\IeCTIIbIC TOIUI 06pU$yIOTCR Me1KĄ)' ]{aTO,1l;al\lU, ne

saI\WTHbDUI ,l(.iI:JI I'.Ia;3a (rrOCToporrHUMU Bli:.lIo-qeHlIILUIl B Maccy .m.e.W;3a), II 

m.C.Ie,30i\I, mm l.\Iem.i:t:y HCBII/lffiIOU uenoopyjKeUHhlM: r.13;30l'll II.1eHIWił II ca
MRM .ate.lC,30M (UUOAOM). r3Aecr~ n:UeCM c.lyqaił Mm~pOlWHTaRTa .me~Ie,3a c rpa

Hllu;etł: IlOCTopOHHoe 1'0.10 fi ~MeRTpo.InT. K C.ly'IJaHM M31ipOlWRTaRT3 

,ł;O.I.lKHLI 6hlTb QTIICCCHbI n3.iImeiłu:me c .• lyqan DO;3,11;yWHOU II URoił I~OppO
;UHl 1H.e.re;iU, aanprr::'IIep: IWppO;jIJJI Jłi.e.:rc;3u npJI HcprumoMCpHO]I non:pbITHrr 

3.TlUOC<}lepHhli\III OC3JJ;Iial\CII (05pbI,':lI'JInaHIIe .iIi:eJIe;3a),1 ROr,il;fi JI.:e.IC;!IO npnxo

AIIT B ROHTaI~T {'. rpaall!!ełł: a..IeIi.TpO.rRT fi BO;3t\yX; J\OppO,3U.H :atC.łe;!lft Ha 

nO,3;tyxe npn I{QHTUH,TC c pa;i.nPlIIbIMlI MaTepIIa~IUl\IJI, ROr,iJ;a jJiOo!le;m nprr
XOJl;IJT B ROnTaJiT C l'l'aaHueił: TBep,;v,Iii M3TeplIa.I JI no,3fl,yx, a TaItiHe CIO,iJ;3 

OTROCJr.TCJI c.ły'lIan: RoppO;im:n, caiUble pacnpOCTpUneHBhIe 'B HerpTJIHOM tJ;eJ:o 

II n9cbł[U 1JaCTbIe nprr XIJMIPICCHHX npOlI,3DO,il;CTBax, KOI',il;a .iIw~m;:r:o II.lU ero 

cn.IaBhI IIpnXOJJ;JlT B I{OHTaIiT C rpaHH;g;eii ~.mn.'I'pO.ilHTa II OprUUIPICCKIL\: 

ncrueCTB. 

C ca:.uOI'Q Uaqa.la MO.a\HO BbT,IJ;elIHTL ,il;B3 Xapal~TepRhIX C.IYQ3JI! ~)TO 
C.lyQUlI 1\lllRpOKOnTaKTU II MURpOROHT3.KTa (CM. Aa~I1>IIle o6:m;yro cxel\Iy). 

IIepcił,/(elI Tcnepb li. H;3yqeHIIlo TCX. yc.w:SlIił, ROTOphlllUI onpe,i'J;e.UIlOTCJI 

npOl!eCChl I<oppO~mI npn IWRTaI<Te c rpaHIIjJeli /f:flyx <pa,3. llpelK,l\e llCerO 
AO.r.m.lIO BbIJJ;e.IH'l'b rpnSIlltO-XllMIIQeCItne yC.WBIIJI IWlITaU.Ta. B 06mm'd IWp

pO,3lIU onpeĄc.IHeTC.H XnMn'lICCKnM COCT3.BOM Tex nemecTB, HOTOp:hle npn:xo

AnT B lWHT3I<T C .nW.<IC,30I'lI. OCHomJ.mUJICL na XllMIPleCIUIX cnoficTBax 01'

Jl;C..IbHbtX nerueCTB, neBO,3l\IO.m.IIO 6bI.1O 6hI nponeC'l'II npOC'l'yIO R.raCCll4:pn
nUU;HIO JID.ICHO:U I{0pp0;3un 6..IaroJJ;apn l\paUHeMy pa;3Hoo6pU;3llI0 XIfMu1JeCU.II:X; 

CBOitCTB, OA'mm.o, TO OUCTOJlTe.IbCTBO, QTO ra.lbBUHII'lJCCK3JI rrpOnOtVl1tlOCTb 

TnCp,'l;bIX fi .a-:H~I\IIX MaTcpna..IOB, DbI,3:hlBUIO!gIlX KOppO,3IIro, n 60.IóWIIHCTBC 

c.ryqaen onpetl;e.I.nCT XapUI\.TepBl>Ie flBAeHffn KOppO,3flU, ~aeT Bo;nlmKHOCTI. 

1 C.I~-qaii Koppo;:mn aW.Ie;3a upn IWHTaIi're C RaII.IJIMu RpOBU OTHOCllTClI TaIORe 

K c.TyQalIM 06phJ~rUD<UmjJ. 
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OCTaaOnllT'hClI HU ,9Tml cBoiicTUe, RaR Ha xapaHTCpaO:'l1 .ipa: XIIl\UrQeC1WU 

1~.laCCntpnIi3!!nU (ClI. nnjJ{l'l CXelly). :llH li.13CClIlpmmUIIIi nO qmsnQCCNR1\r 

cBolieTR:nt orrpe,le,IffIO!!!rmrr 6YAF TBep~oe (S), ;nrr,IF.oe (L) II ra~oo6pa.'
noe (G) COCTOHHU.ll BemeCTB3a ;3JJ;CCb RUI\. po;:! ;:!OyetJaIOTcH 6c.lhle MBCTO. 

C.IJąurr S u G llOqTIT He H;:!yqeHhl, a rrpmiTllqeCKll TIIlCTO BCTpeqOIOTCH, 

nanpm'Uep, IWr,.1;a xpannTCH ':HC.IC,30 B ROHTaRTC c pa;3,IIIQBbTlIII l\IOTepIIO
~I8;u'1I, ('-Uli. 06humOBeano, B aTllocljlCpe oRpym.aromero BO;3Ayxa. n naCTOH
mec DpC~IJI nmnI natIaTa COOTnCTCTD)"IOillalI noYQHO-llcc.1e;1;OBO'l'e.a::r:.CllUn 
poGoTa, o qe:u rOBopUTClI );o.TIlUIe, fi TalORe n.IaHnpycTCJl B 6.III.sKatimee 

npC:.\IH JJ;eTO.Iblloe lli3yQenne COOTBCTCTBylO1,EnX rrpOUCCCOB HoppO;3nn. 
C.lyą.urr S II L, Iwr.J;a S o6.IUAoeT MeTa..I.IUqeCKOii npono,J;IlMOcTLJO 

flIe"l'O.I.lhI, rpacplIT II M:CT3.unQCCI{U npoBoĄH:m;lIe ORnC.IM II T. n.), npeĄ
CTan.111IOT o6.lacTh naH.1yQWe H3yTIeHHJlO, TaK RaR CIOAa OTHOCIlTCJl BCC 

c.IJąarr norpy;.IWHlIlI jJ'e.IC3a B f.}.IeI~TpO.IHT npI! KOHTaRTC c JJ:pyl'llM MC

Ta.I.lm!, H3IIpn~uep rrorpyJIienrrC .iI~e.le3a, QaCTIi'-1.HO llORpT>ITOrO c.weM MCil:II, 

D pac.TROp cepIIoił RUC.IOTbI. C.r)""q3n S fi L, IWP';1;a S RB.IHIOTCH HcrrpoBoJJ;
Hlffia:\[I[ I'R.ilhB3Hll"lCCl\Oro TOKa, ILuelOT Go.H.moe npaRTIIqCCIWe ;iUOqCHIIC 
IIPII ll;:syqCnUrr ;iUmIITLI .me.m;m TBep.J;bnI HerrpOBO,!lJlm,ID[ TOK Mal'epl1a~101rI, 

1-:0[' rl3. pa,'3pbIB pToro Mal'epl:Ia~ra CO.3.J:aCT 1\(OOTa, ne;3U-lliH.m;8nRLIe OT L, II 

C.IC,lOB3.Te.!hHO CO;3,11;aCT DO;3~IO.:G.HOCTb xn:UIIQeCKllX B,'3aIIlIOAeiicTBntł c L, 
YC-.IO:iIi.HJIC::\[LIX BO;3MOmaOc.TbIO rrpncyTcTBHJl B 06hlRHonennOlI a:.e.m;3C no

CTOpOHHIIX nprr:\Iecefi. 
C.lyqUU SI II SIl GY.l,Jl' npe;'l;CTaB.IJITh conpUKocaOBeHnc il:uyx 'l'Bep

,abIX TeJ npu nO.IHOlI OTCyTCTBlln: ra~OB fi a:.n~RocToit, T. e. liHC.J:opOf'J,a, 

1I0.3.lyxa II ~ ~.IeRTpo.lIITOB. I1CKyccTBeHRO MOiKIlO CO,3,il;tlTh Ta:KHC ye.IonDJI, 
l(a l[ TO C bO.lLmTlM TpyAO?tI. IIpUKTII'tJemaI Onn :'IloryT BCTpCTIITbCH HCli.lIO
'lJnTe.lbHO n cfln;m"l8CIiOti auuapoType, lUB B RaIraX-.II160 nCK..IIOąnTe.łbHbIX 
rreTporpaqm'tIeCIaIX yc.IORIlnx, ROrjl;tl CO:UOpOiVIoe me.leso B ,il;auHoił nopo,i1;C 
6y);eT B HOIITaRTC c AB~IH l\IIIHepa.Ialm:, IIORpLIB3roU,!mUII cro co BeBX 

Cl'OpOH. 
ItoHTarrl' me~Ie;3a c rpuHllueit L II G JIB.IlIBTcn np3.ItTn'tIeCRII O~HIBI 

U,3 nU.iK.Heiimrrx C.Iy'tIaeB ero KOppO,'3Hll. Cro,:J;a rrpem,1(c Beero OTHOCRTCJI 

HenO.laoc norpy*eane .iItC.le,3a n .no6oii ;J.ICU,TpO.:rllT npn .U0601\1 COCTUBe 

aaxo.a;Hm;erOCH Ha.a; ,9.te:6:l'pO.IllTO}( rasa. B aTlIT yC.llOBHJlX .'fIlRlIJI conpuKo
CHODCRJUf .me.IC.3a ojtHonpcMeHHo c ;3.1eXTpO.łllTOM II BO,'iAyXOl\I III'paeT 

n npaI~nlKe liOppo;3IIU nepnocTeneaHoe ;5IIUQenne (ROppO;-UiH no DO,lJ;HHOii 

.IRHIIU 'Yater-Line-Corrosion). Ąa.ifhme !-Ib( em;e OCTaaOBIIMClI 6o.mB no
Jtpu6no na OT~e.rr,RDIX upnl\lepax. 

C.lyqaII LI II LII npeAcTan.rmoT IIorpyjIWIIUC .iIiC.m~a n .,lI;ne HUC.iIOeR

n1:.IC .iItUJtIWCTII, IWr);a nOBepxlIocTL ;Ke...Iesa npOXOiJ;UT 'O:Iepes rpannuy pa.'3-
JJ;e.1a AByx B,3anllIlIO He paCTBOpHIOmrrXCII lIOIil:1WCTefi. CIO;J;a T81UJlB OTHO

CHTCH JlB.IeRUH, na6.IIOAueMble npn 06pU;50BaHHII I;:ane.ilb ;3.ilCH,TpO.IIITa UOA 
C.IoeM opraHIPlecRoro BemCcTna, I1.ln 06paSOBaHue Rane.łb OpraHII'tIecrwro 

nemecTBa no,1l; CJOelI i3.iIeRTpO~IIITa. 

IIcpexoiJ;IIM K II;iy"leHIIIO l'eOMeTpll"QeCRHX yc.IOTInit UpR ROBTaItTe • 

.3~eco ~O.tirtIIO 6DITh IT;.:JrqCHO ,'3HaQeHIIO ne.łIl'tIHHbI li q,OpMbI I\OlITaIiTa 

jlie.,rc;:la c Apyl'IIMII MUTcprru.IUl'tIR, p.leIiTp0.rlITOM II BO.'iil:yxOM. ll.bIllIe Y.iK.C 

llCI10.Ih~onaHLI reO!tICTpU'tIeCRne yC-.rOBHJI KOlITaKTa IIpR pa,3Ae.ICrrHlI BeeX 
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fIDJlenuii IWppO~JI[I na JlB.teHIIJI, nn6.uO/łaClIhIC upn MnKpOKOHTUItre, II HB.Ie
UliK, Ha6.nolJ.aC!\Ible npn J\laRpORORTaU:TC. llponeCTH :3/\CCb cTporyIO KO"IUqe

CTBeIIrrylO "pamIlIY TPy,1!RO. TO,[bRO yMoDHoe pemeulIe Bonpoca ,ro"'CT 
rrpllTTII Ha no:'.w@. TaRII:U: yC.fOBH:DllU pCmeRlICM A.HI HaXOaiACHllH. rpa

llHlJ,hI pa,3Ąe.IU HD~IeHlIll UHRpOR.OHTaKTa II 1\IUItpOliOllTaRTU MOntRO DI~16paTb 
"IIC.lO RoppoalIOIIIIbIX )!eUTpon, o6pa-
SylOUlIL\:CH IIpII ROIlTarrTe. EC.III upn lW([-

TaR:re nCpnOHa'łaJlbHo o6pa~yeTcH OAUR 

IWppO,'3IlOHHnri:ł !!CHTP, Tor,.-,;a l'tIOJRHO 

l'OBopnr[, o l'tmnpOKOllTaRTe, eC.llI .iKe J dJA3A 
.łUKUJ! IiOHTaI ... Ta DLI,3LlnUeT 06pa.'30:eaIlne 

rtIHOrIlX IWpp0,'3ll0HnIX geHTpoB, TOP/I;a 

npnXOil;llTClI rOBopllTb o :i\t3KpOROllTaI\.Te. fe 
y C.'IO.iKHeHJUI CIOft;U BHOCHTCH c.'IyqumJ 

OKcrr,l:r;HllIX II.leHOR, T3I{ ltaI\: Tpy;';ITO pe-

mIITb BOIIpOC o "IIC.łe 06paayw!J!rrxcJl 
geIlTpon, 6.[arotwpJI HenO,'3MOjRHOCTIT fi ctJA3A 
aa6"i1IOAeRIIH KOBTypon caunx II.lJ:enOIt; 
TIOpTOMyal1eC" np"XOil""Cf[ no q,0P'IaJ:b-
Kbnl rrplIqUHaiU (Henn;J;IT!IOCTII ca:uoit 

II.reRKn neBoopy.m.eIIHbIM r.I8;iOl\I) rOBO- <Prrr. 1. C.IJ'~aii A, nap. 1-
pKTb o l\fHltpmWHTaRTe. 

TIPlI l'tIaKpOI ... oHTuRTe .umnJł RonTUE.Ta c..IyaiJIT IICTO"'lHIIIWM o6pa~o
naaRJl l\lHorrrX n:oppO,3HOHIlflIX JJ,eIl'I"poB. llOf)TO:lIY rem'tIeTplI-qecRIIs y(,,~IO
BIIH JnIelOT cOBepmeUElo orrpe;J;e.IeHHOe ;:maQCHue. PU;i6epe:u rrplIMcp 
S II G. 

rpaqmqeClm ~I01RRO npeACTanIITó pa3.HfllHble xapmnepll.ble BO,3MO»(

lIoom (CM. c!mr. i, 2, 3, c.ryqUll A, B II C). 
n cJ:yqaJlX A, n II C na fjmrypa:< naprrCOBaIlbI paape;3LI pacrro,[OJłte

IHI1I Pa,3.IUQHbIX t}13,3 no OTHOIIIerrI'lIO K aW.ile,3Y. TIepBbIti c..lyqaii n peAOTa
B.rneT, IIanpIIl\Wp, 06óI'łnyIO IWppO;3IIIO ,}Ke.[C;'3a npn L H G, ynOIDlHYTYro 

ll,*,AgA~ 
B03,u'łX 

IKEJlE30 

(Plll'. 2. C.zyqaii B. 

;o( 

'" ~ rr:] II '!>A3A 

q,llL'. 3. C.ry'Iaii C. 

Bblme (no nO,1!JlROH .mmm) (>reCTO Rom'KTa ",e.re~a c rparIH)!eti ABy>: q,aa 
06neceRO RpymKO"). C.ry'IaH n II C n.r.nOCTprrpyIOT KOppOSIIIO IIPR 061"
;iQBaHl:I1I Tpemurr ll.iIH :ueJI{,1I;y 1tIaTepna.łoM, nORpnIBaIOU!lIM m.eJle,30, H ca
MRM .iKe.łe;30~1 (B) HAU DemIOM I'tIaTepna.l[e, noxpbIBaIOmeu .me.łe;30 (C) 
(:rueCTQ IWRTaKTU OII.IlTb-TaRll o6rreceHhl Rpy.iKKOU)a llpaRTHKy, u;:;;y'1aroU!,e!ly 

2* 
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JIB.:leHlIH. 1WI}pO;Hnr, I1;meCTRO rpOl\f8,1;HOe ,3aUQeHIIC KOppO,31Ill npn o6pn
,30B3HUII TpemmI D :lIaTCpml.IaX, .'iUmnmuromrrx jRe.Ie,30 OT llOppO,3HII. 

B lJ;aRHOfi pa60Tc :'IIbI ue 6YAeu ĄeT8.ThHO OCTiln8B.IIIBaTbCH Hil f)'rnx C.IY
qaJL'X. OJJ;UilRO OTAC .. lbBbIC upn:lIepbT ~TH.~ HB.IeHnił H.OPl'0,3IIIT HlljRC Ra:Mn 

GYAF 3aTpoByu1. 
KIIHcnPIecRuc ye.IoBIIlI ROppO,3IIH IDICIOT TO.ffi8 6o.IT~moe saaQCHUe 

lIC TQ.IhRO TeOpeTH'<IeeRll TIHTCpCC-Hoe, HO II B8.ffiHOe B IlOBCC,iJ;HeUHOii 

npaliTIIRe. H,3BCCTRIll IIpII~ICpDI, ROI"t't8 ~BnśKeRHC m.1I~IWCTn Ha rronepx

HOCTll jlW.lC,3a (L, G) ymwpJle'l' ROppO;":Jllro II I1~BCCTllbI Tan.me nplIMephI, 

Hor;J;a KOppO;UI.H. ,3a:ue;~IJleTeJl lI;BIIjJiCIIIIe'~[. II,3YQeRHbTO RaMII (C ,1J;blma:mn e 

a.ileKTpO.'J;LI», a TaRnie OTR{łbITbIe II81HI :aIOTOXllil'mqCClUfe 1:ID.IeIIJIJI rrpeiJ;

eran.nUOT IIH'repeeUhIH Tony npnlIep (5). 
B pToił uamcH pa60Tc MM, Iwrrcąuo, He B COCTOHBIHI OXBaTITTl> IlccH 

06..IaCTII, nn:.l:1oQerrrroii 1J cxelly HB.IellUił Itoppo;mrr :rKe.Ie;3a npI! ero IWII

TaRTe c rpaHII,l!eił AByx <pa~. l\hl OCTREIOBH:;\wn TO.lbRO Ha Tex npmuepax 
Hoppo;nUI, IWTophle U:nI.I1I XOTJI GM QaCTliQUO ,9RCrreplIUCRTa.lbHO n~yqeHI>I 
n pyr..OBO,J,Hl'IIhlX MHOIO .Ia60pal'0~lIJD:: Ko.!.IOnJJ;O-~.łeIt'rpOXIIi.UnqeCIwłt .iIa-

60paTopnn ARa"eMTTH Hay" CCCP fi <P1I$H1W-XlI>1HQeCROli .m60pm·oplllI 
6fllDmero • .JIeunrrrpatJ;C-Koro nO.IIrreXIIUqemwro IIHCTIITYTa, nbnIe lVle'ra..I
.IyprIPIeeJtoro IIHe-rJI'fY'fU. 

§ 3. HpuMepnr II,"i npUI\TIIIOI. C~IetJ;yIOmne llpn:uephI OT'tJ:UCTH xa
pmnepll;3YIO'r ;:łłIa"IeHUe IWllTaJ.CTa A.In llElT8HCIlBHOCTII npOnCCCOB 1i.OppO

;mn. IIpBBo~mI 4aHBL1e anr.IlIl!cRoli CTaTIICTlIKll (19): 
1) CT3.u>lI:nm II.mc,TnnIm yro.lbHoro BarOHa TO.l!yUHOii Y4 i'l;IOiiMa 

lIsaarullBaIOTc.JI (ROpp04UPY!O'l·) B 12-19 .lICI'. 
2) TarnIc lKe II.<IaCTIIHIiH TCH,II;Cpa B 15-20 .leI'. 
3) CTa.IóHhIe AIOihroBbIe II.·mCTlllIIUI nOAs:el\lHblX ,zr;opor H;3uunHI

'BaIOTCJl npn6.In;3nTe~IhHO B 80 .'CeT. 
4) JJ;IOftl:lODble CTUAbUbIe n.laCTIIHItH MoeTOB rr..~HaIIIIIDaIOTC.H B 310-

800 >:eT. ;3aMeQaTeJIonO, Ql'O Ha MOCTax MeMenaee Koppo~npy101' 
:!'t[CTR.I.lHąCC:G:UC qaOTH, 06pam;CHHhIC R DOJJ;e, 1:Je:u BepXBlIC qaCTJI. 

~TO 06'1JHCnne1'CH TeM, "11'0 Olln MCIIbme uo~eprBY'rhl ,zr;eticl'BllIO 

"OBTaRTa IILI.III (industrial atmosphere). IIoCJIeĄHue I<OppoAHpy10T B rOĄ 
n Cp"~He" 0.003 1l1Ofum, a nepn01" (elean sca atmospherc) B ro~ n cpeĄ
neM KOppOAl!pylO'r Tj).lo"O na 0.00i3 ~101hm (19, CTp. 22). 

§ 4. KOnTaI<T c rpaBHlleil TBep~ol! II ra~oo6pa~lIofi <l>a301. 
BO;3Bparuaucb R c4y'laIO S H G, ,ll;O .. IjRIIO CXa;3aTl" QTO H;3yqeHlIe ero MO.iKeT 

rnICTll 60J:bIDOC rrpaRTU1Jem:.oe ;3HU1JCHIIe ,a;An uaTeprra.roBci1;CBJIJI, TaK I\.aIt 

oqeuT:o paCIIpOCTpUIlcrro XpUHCHHe .iKe.iIesa II ero Cu .. mBOB aa BO;3p.yxe 

B IWHTaKTe c ApyrRl\III MUl'epnu.mlIH (mI. § 3, narOHbI, TeH,iJ;ep II ,l.I;p). f:)TOT 
c.Iy'lałt TaIORC RHeCT ;3HaqeHlIe A-IJI ll;3yQcnun npo6.ICltbI ROppO,3lITI jKe
.lesa B ruec'1'UX Cnan C p;pyrn1't1H :uera.u:ru:llI, Ror,1ta no AUHHOfi crrC'1'eJ.'l.re 

(XOTH 51>! Tpy6e) IIpOXO~Il'r '1'01;' rU;3on :'.Inno O,3Ha-qeHHoro CII8.H. reoMerpu
",emm nOC.Ie~nHe 6YAF nb'paJRaTLCH .pur. 4, D (KPY"'OK 0603HUQaeT >!eCTO 
!<onTaK'l·a "'".IIe;3U c rpaHHlleit Ilnyx .jm3). 

Ec..IH ocraHODHTbCJI Ha S H G, Iwrita S JIBAJIeTCJl npOBO,iJ;HllI\OAI 

1'8.ilbBaHIPłeCH.oro Tona, Tor"a npeiRĄe lIcerO ny.ilcHO yrroMJIHyTb o JlB.lC

nHax, Ha6.1łO.iJ;aeriIblX npll IWBT8KTe .iI\.CJ:e,3a c !Ia'ra.uaUfI, npeACTan.l1eHHblX 
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na 'jmr. 5 (c.'Y'laii: A, Dap. 2). JllecTo IWBTaRTa OURTb-TaRII 060~Ha'leHO 
I{PY1KI\.OlU. 

IIpOCllIaTplIDaH nay'lrryro .mTepa'rypy, HallI ne y~a.lOCb HalITu CIW"o"O
au6Y,il;b CHCTeMaTHQeCI\HX ollMTon, COOTnCTCTBJI0.:m:n:X c.lyqaro S fi G. 
;ł,il;eeI. lUIeCTCJI 6e~10e neCTO, II ,eTa 06.łaCTh AO.1JKHQ 6LITó ;3anono ~RClle
pIlM8ElTa.ILHO npopa60TURu. 

l\IHoro COBllCCTHO C HIIJN. .. H. B. RpOTOBLIM y.al.e e,J;C.Iaar.l neKoTopbIC 

neo6xoAuMble npeABapUTe..IbHLIe OUbITbI J(..IJI pemCIiHJI n.apAIIHu.U>HbIX BO
npocon 11 ~)Toił 06.IaCTII. IIpe.iKlJ;e Deero BO;3HllItąeT BOIIpOG: ltOrlJ;U S 
JIB.IJIeTCH MeTa.il.IOM, HUKQna po.n. I(QBTUI.."1.'I1Qro rrOTeHuna..Ia l\-IeTa.iI.ila ,1I;.UI 

XO,lJ;U npoJJccca Iwpposnn? AaHHbIX ;1(.411 aenOCpe,lJ;CTBCIIJIhlX Be.IJPIllH KOH

TaKl'BbIX IIOTeH~lIa.1l0n Ha rpUHHJJe n;.Col8SU fi MeTa.I.Ia ue Hl\IeeTCj(, HO 

METAJln 

rA3 

METAMI rA3 

.l«EnE30 

M\EnE30 

<},lur. 4. C.:l'yllan D. 4fJnf. 5. C.rylłaii At nap. 2. 

ItUqeCTBenao O JJe.iIlIąIIHax na.i1;eHIUI nOTCHgHR.lR Ha 13TJIX rpaHlIgax MomRO 

Cy~H'l'b no S.ICl\.TpO~RbIM IIOTCHIJlIa.laM. Cal\lnx MCTa.I.IQD II .m,e .. Ie~u. Bo D..IruR.

ROM BO~ilyxe TaIWti: rrprrell c.TaHOBnTCJI JtOCTR1.'OQaO 'l'O'l1l1hllf, 'rax ItUR ,iJ;O.l

a{HO npCAllO.łOXUITb, qTO RBK l\ICTU.I.iI, Tan n aW~le,30 nORpbIThI TOHKłliU 

Moex i3.łeI(TP0.IElTU, rrpOAyRTOB IIOBepXHOCTHOH 3i1;cop611JlH D.IaI'H nOi'Myxa, 
paCTBOpmol!leit CO •• TaKHlII o6pa~o" ĄO~JKHO OJKIIĄaTb, "'TO Ą.lR c-ry'Iaen 
ROHTaKTa iKe.le;3a c l\ICT3.I.Ial\UI llig, Zn, Pb, eu, Ag n Pt, llOpH,iJ;OK B.iIIIH

allIl IIH'l'eUcrrBHOCTlI IWppO;1IIII 6y,l(6T 'rRKOB: MaruHii, gnHR AOJDKHóI npe

.n;oxparrJlTb m.e.Ie;30 OT ROppO;3lIH B6.ln~n .UIHIIH KOHTaItTa, a OCTa..rbHblC 

nrenl..I.IbI AO.IatRbI yCIIAnn3TL Roppo;:mIO. Huu6o.iILmyro IIRTCHCIlBHOCTb ROp

pO,3rrrr ,!l;O.iDRHO O.RtHAaTb upn ROHTaI{Te .me.łe;3a C mIaTIIRO:łi H ,1I;a.ilLme 

)'MeHbmeHHe COU'CHO pJli\a Pt> Ag > Cn > Pt. 
Hamu npe~DapI1TC.[LHLle OIII>ITbl 1932 1"'0,11;3 6hI.iIJI I10CTUD.IeUhI TU

IUUl 06pa;iO:.u: RoIlI IunCTIIilKa m.eAe,3a (llpenalla'l' XHMI1QeCKll qnC'fOI'O 

me.r8;ia OT Ka.ló6ayMa) ,3aaUIMa.mCb no CepCiJ;HHC 1I1CjKjl;Y II.łUCTHHRaRl1 
ItICTa.I .. Hl, lUK II.IaCTllURII MOTU.I.Ia ;m1ItHMu.rHCó IIO upaIO me.re,3Hoit II.IU

CTnIIRII npn nO:UO-illrI sarII6aUII.f1 IIoc.reAReii. OIIbIThI Be..InCo B CyXOM no,3-
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A"Jxe, no B.mamOn DO,3;J;yXC, (n ,'3tl1"pbITOM cocyAe, na ARe ROToporo 6LI.Ja 
Ha.tfil'U DOfW), a TmUI\.C n 06LIlmoneHHOlI DO;3Ayxe ItQlIHaTbT. B cyxo~{ 
DO.3Ayxe lIO rrpomecTBlUI l101:łTll i1.nyx MeCJIX!;en Hn B DABon n~ C.lyqacn He 
6hl..lO nO;l;:n:eqeao HR.1Cunii li:OppO~nn (OUbIT!>I npoAo.UI{aJDTC.a:). B UTUO

cq,epe, naC:hlmeaHoit napmu! BO~br, B O);HOM c.'Iy1Jac JAU.IOCb IIOAl\IeTIlTL 
~.leI\,TpOXnl[[IqecRylO npaDH.ILIIOCTr .. Crr.lbIIee Koppo;:J;npOBa.ilO iKe.Ie,30 D JWH

TaKTe c cepe6pOll II ,'."'bme "C .. "IIie, COC.laCHO pJIila Ag> Cu > Ph > Mg. 
nOe.Ie~Hne onh1TbI fibI.HI rrOCT31uenLI uprr yC.IOnfin KO:\(BUTlIoii Te:mrcpa
Typ!>I, B ,gaTc:unCHROi,ł llaCTlI IWMnaThl. Bo Boex OCT3.lbTIhlX cATIaJlx npu 

I1;3yQCIIlllI ROppO;UIU (S II G) IIiUIIT HlmaRr:x rrprum.lbHocTeii: B ,3unlIcmuo
CTII 01' (J.leIi.Tpoxn:UlIlJ:eeKOrO PJQR He auu . .uO,i{U.IOCL. HanpOTlID, ~aIlnbIe 
OUhITOD c Pf II Pll nOlla,3hIBaIOT KaI{ pa,:: 06paTlloe, T. e., ąTO mU"bIlce 

I\OppO~lIpODa.IO m.e.1C;iO B IWHl'<lKTe co CnllHijmr, He.aW.IlI c ll.IUTJIlIOii. Bo,3-
lIoa .. uo, 'tJTO Pb nOKpu'f TonRH3I C.rOCM ORlIC.lOn C BbICIIlILM OImC"IIlTc .. lb-

1Ihl3I IIOTCHUIIa.rQ:\I. Cmthlil IIpogecc Roppo;nnr Aum.c n c..lyąrurx, IwrĄfl 
GM.nI C06J:IOACHbI 'rpe6oDalUIH p.leKTpOXIIl\m'ICCIWrO pJItJ;n, AU.leIW He rrpo

TeI·W. .. ! cor.Iacno Tpe6oBaHUJll'rI npOCTblX f).IeKTPOXIIMHąeCImx Teopuii. 

Car.mCHO f)THM TeOpnJlll ROppO,3IIH, B Ollhl'l'aX C MCTa.I.m:i.Un, eti cIIoca6-
CTBJI0U!,IlMU, jl;O.I;KHa ObI.m 6hl 6bITb "IORa.III;30naaa B6AII,31I KORTaKTU 

(Fe II JItJTU.I..I) • .A. n C"IylJa.HX Hera.I.lOB, p..lCKTpOXIIl\HPleClHI npctJ;QXpaHJlIO
mllX OT Iwppo:mn, ;3amUTBhle JJ;CiiCTBIIJI l\IeT3.U:On ĄO.il1H.HLI fibUll 6b! DLI

crymlTb B,'(O.lh .IllUITlI li:QRTaRTa. IIpII KOIITaliTe e l\Ig B ynOMJIIIyTOM BbIme 
c .. lyqae I'J;citel'BllTe.lbHO He,J;a~IeIW OT .IllHlln ROHl'{1HTa IWppO;ilIr1 HC Ha6.uo

Ą3.rocb, a olla Ha6.llo/~a.raCl) TO.lhIW RJ];U.ln OT MCCTa ItoBTaRTa .me.le;3a 
n ;UaI'RllJI. CoGpaHHhIC cpUKTbI elle .1I;a.IeKO HO .1I;OC'l'UTOQHhl ,/tAR QKOHQUTe.i]]'

HhlX BbIBO,'1;on. Il.JaHIIpyercH em;e 6o.u~m3JI pl\.cnCpnUell'ra.u.HruI pa60Ta. 

O~HaRO y:ate ceiłqac MO~IHIO rpop:ny"urpOBUT"b C.leA:yIOmec nO.łO.iH.enne. 
IIHTCHCIIBHOCTb Koppo;":mrr .iKe.Ie;3U upn ROHTUKTe c rpaRlIueii Apyrol'o 

:.\leTa..r.Ia H D.IlliKHoro DO,'3tJ;yxa )l;a..reIW He BO Beex C.Iy1:Jrurx orrpCil:e.Hle'I'CII 
nOTeR!!TIa.lo~r Apyroro :YeTa.r.Ia. 

C.IJ'łaihule (llURTOpbl B.IunIOT Ha CROpOCTb Roppo;3nn, IWK TO: CO
CTOllHne IIOBepXlIOCTH MeTa.I.ra AO nU"'ła.IQ ROppO;'::!Hrr, o6pa6oTKu n OąHCTI{a 
,!)Toii IlonCpXHOCTlI MeXaanqecl{aH, n.III xn~m-qecRaJI, p;aJKe rrpocToe co

npIIlwcHonelIue .iKe.Ie;:.m c :ueTa.I.lnqccn.n:lllI lliTIIT!!a.uu, IWTOphlMH ,'3aJI(H-
1I3.IlICL JRe.re;3:Hhle n.IaCTlIIIltII, D:bISblBaIOT yen.lenne DX JwppO,3un B MeCTax 

sa.il::nMa. EO..IhmOe ~RaqeRne BMeeT COCTOHHIIC DO,3Ayxa D C.lILIC .. IC sarpJI,3He

lIna ero IlhI.ThlO. IIoC.!eiJ;uce, nOBlltJ;It::.'\IO:uy, lIi\ICeT pCillaIOmee sna1łeIIHC 
B OTHOmeHIIII fi CKOPOCl'lI 06pU;30DUUIIII llepBonuąa.lbIIhIX Iwppo;urOIIHhIX 

.uCUTpOB. 

B 06meM I1IQ}Kno BO BCHKOM c.lyqae 3URAIo.'IH'fh, "'lTO napyme

Hne ;3RBHlloTeHyua.ł1>HOCTH Ha noncpXHOCTII .iRc.msa corrpnXOCHOJJeUUClU 

c IIcii Apyl'OrO lICTa.I.la n 60.ThIIIHROTBe c.lyQaeB CllOOOGCTByCT IWppO;3HH, 
Tan. RaR. rrpOBepOQUhIe n.mc'rUUl\1I me.ilC;3a, .. Ie.iRaBWne D TCX .iI~e yc.lO

DHHX O,ll;aaKO 6e;i IWRTURTa e MCTa.l.!OM, 06:bIIl.HOneHHO ROppO~HpODa.ln 
!IeBbIDe Dcero. 1 

l IIpn npenapnpOBaHnu Il.lacTllHOK iKe.Iesa OBli 6paJlICL KOCT.lIHbIMlI mnnnanIU. 
KQHT3IiT c na.U.)JaMll ~RCIIepm.leBTaTopa npn TOW11X na6.llOĄeHD.IIX ReAOrryGTIIM. 
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Aou.a.IbllOe paCnO.IO.iRCHne nnTCUCilBHOcm U.OppO;3lIU, Jw,:n y.aW yno
MIIRa.lOCb, He COOTDoTcTDyeT Ilenocpe4C'fncnnhDr Tpe6onnSIIJl!\[ i3_1eKTpO

XH;\IIIąecr\RX 'reoprrtl. 
§ 5. ItOJfTaK'l' c yr.lc>!. 06mne Bh1BOAhl. Hallu 6hI.ilO C~e.laHO 

TaRm.e HeCKO.IbXO pKCrrepnl'tIeflTOB c IWR1'aliTO!l1' .me.lC;3a c rp aUIl

ueii:: uJeOJi KaMeIIRoro yr.HI no n.IaainOM BO;1AJxe. B Bblmcyu011Jl
ByTOM C.Iyl,Iae, lWrAD. C06.znO,iJ;3.iCII P.IeIlTpOXn-:'ltnąeC!;:nll pni'!:, yI'o.u~ 
3UIIH,,1 COOTneTcTByIOmce cny Mem'o cor.laCHO llo,:nIO.iKfiO:Uy IIPIl6.rll
.iłteHH01ttY IIO,.i1;CQeTy ero i3.IeItTpO,ll;lIoro IIOTeH.uIIa~m. HHTeaCTInllOC'l'b I\.Op

po;:mn npR I\QRTaRTO c yr.IeiU $umum.m CpC j 'l;IICe MCCTQ MCal.Ay IIIITOIl

CRBnOCTblO HOppO,3lIll UpII HOIITal~Te co CBllauo;,u II MeAła!O. BeCI> npouecc} 

TUli me 1\.<11( H npIł Ue'I'U..!.ila:x, ue COOTDCTCTBOBa.1 cTapofi 'reopuII .rOI\.9.ILIlbIX 
1'OROD. TaRlIM 06pa.30M CTapLrc p.1elt'I'pOXII1tlnQeCRIIe TeopIlII ne,?l;OCTaTo·'ulbI 
u calIH no ce6e 6e;3BaACX~EbI ,/{..łJI BbIJICaellIIJI ;frrnx C.Iyqacn. llpe,?l;.łOll\.CRHM 
ĄOI\..Ia..iPIUROill (B. A. KllCTJIKO:BCI::n:u) qm.ILMOnalI TeOpnJI nO;3nO.lHe'1' II ;CABCb 

opncRTUpOB3.TLCJI. 

Hapyweunc RlunIłIIoTengna.ła Ha 1l0nCpXllOCTII ;ae.le;3u n OAHO:'\[ MeCTe 

ne.1{eT K cpaBnnTeJILHO 6bICTpOiUY aRTHBIIponRHnIO nOJ3epXBOCTIl llW..Ie;:ca, 

ąTO rrpnnO,1l;I1T llwAe;3o R cy6aKTnnnOJry COCTOJrRUIO, T. e. R yC.IOBWIM, 

6.larOUpIIIL'l'IIhlM J(.IIl Koppo;:cnn. OqaI'1l RoppO~IIn, r.IaBHblIlI 06PU;:COM pac
nO.larMC!> UD l!.Im::pOCROIIlllJCCn.U:U ;aapannHa:u, pacnpOC1'palIHIOTCH no 
Decii IIonepXROCTll jI'-C.le;3a n BflI;3bInmOT qaCTO ,aHeprrrQHyro IWppO;3ITIO 
BAa.IH OT ~ueCTa IWBTar.:ra. B noc .. mAne:u c.łytIae npnqnny 'raIwit IWllUeR
l'paijIIII lleCl' Iwppo;nuI Dp;a.lH OT RORTaItTa P;O.łllHIO nCRUTb B CQCTOJIRHlI 

caMoi.ł nopnOHalłfi.IL.Ho:łi a~IOpqJHofi n.ileHUII, naXOP;lI:m;eti:CJl Ha 1Ke.Ie~e, 
Cor.mcso c}n:r .. ThiUOnotł TeopllU". BO.Ice CTpOraJI nponeplm Ii IlCOUXOAUYUJ[ 

~nO.IIO!lnJI <l>U.ł'b!iIOBOtt TeopIIH ,iI;.lf( OXBUTa ~Toił, Wl,3a.IOCb Gb! CTO.J:b npo
cToii, lIa caMOM )te.le R.paiine c.ronmoii 06.mcTIl IID.ICHUii, :BO,3l1Oll .. aa 

TO.n.IW IlluI p;a.lbRCffme::łł n.ulHoBoii pa60Te B pToii 06.I.aCTII. 
;3nMeQaTe.łbIIO '1'0 06CTOJlTe.ilLCTBO, "1.TO caMbIt! npoIlecc o6pasonanmI 

oąaron ItOppO,3HII conepmael'cH TaIU'I ... e eaMOnpOJI,'3l30.IbHO H ClIOHTauuo, 

1<aR H npollecchl o6pa~OBaHnlI lIeRTpOB KpnCTa.il.illl~allllli (TaMlIaIIll). (H) ;1TO 
nO,1J;TDCplItp;ael' <pUJThl\IOByIO TeopllIO KOppO,3IlU, a TaKiłW Teopnro aRTlIBllJlona
liIlII ;t;.e.IC,3U, DbIcRa;:JauHyro 40KA3.AtJ.lIROM cme n 1910 r. ""-lT051>1 He 6blTb 

ro .. IOC.IOBRbll\lU, npIlDO,1J;ll)I DMuncRy 11,3 Ma.m Aocryunoii lUOCit ,il;ORTOpCROił 
AncccpmlllH!: l 

« TIpll,3UaB cymecTBoBaRne 'l'1UWit a,'IOpqlflOłi lueUNU, .lerKO 06':&
lICHIITb lIaCClIBHOe COCTOHHne ;Jte.iIe,3R, rr60 aTa IIJ:elIltU IIrpaeT Ty.ate PO.Ul, 
BaR C.IOłi: nCpeIUICII CBIrHu;a, IIORpbIBaIOm;lIii CDIIHe[l. 

(( IIepcxQ,1t B aKTIIB:s:oe COCTOHHlIB :;Ke.'1e~ROrO ~.!eR.TpO;l;a CODcpmacrca 
ĄIlJIDI nyTHMU: lI.llI p3,3:phl130M. ;9TOit u.maKlI npn RaTOĄaofl pO.'1HplI,3agnn, 

6 . .mro,1tupJI DOCCTanOD.leHnlO OImO.lon il\.C,'IC;3U DOfJ;OpOĄOU, IUII KpnCTa.I.In

,3aguełi: n.reHRU, 6.lurOAapJI 'tleny D npoMeiKyrKa..x l'IlCjKtJ;y r,:pUCTa.I.IUlIIl 

nOIlB.I.nIOTCJl napIlI, KOTophle npR :ae60.rbIDHX U.IOrIIOCl'lIX TOli.a DeAy1' 
1~ nopM3,n,llJ)IM npoq:eCCaM paCTBopenllII, T. c. R RH.THDHOlly COCTOJIHIIIO. 

1 B. A. KnCTJlIiOBCRlłU. f.b:eKTpOXlIMnqeClme pC3ltllIIlI 11 ,.IeKTpoARble nOTeH
llIIa.m, 1910, CTp. 149 -150. 
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«B 06bI-ą:HbIX yc.IOBnax arrrn:BnpOmłRIIH ~I{e.le,3a ImTO,iJ;Boit no.:rlIpH~a
UIIeit, II.IU, 'l.lTO TO me, IIpIIIWCHOB8HIICM aIiTHBIlOro :ueT3...Ua (ItycRa AR 

ate.Ie,3a B 3RTIIBHo.,r COCTOHIIIIII, ;uarHlIfI, !!IfHIm II T. II.) nOBII,iJ;n:uouy, O,.1;HO

npC3reRHO concpmaeTCH RaI\. pU.3pbIB, TaR II IiprWTa.1.IH,3an;IIH n.iICIlI\.H • .łeTRo 
A,onycrITT"b, '(11'0 OTopnaUHon OT ;Ke.Ie,33 u.reaKa l MeRce YC'l'oił-':IlIDa, Go.me 
CR.IOBlIn Ii ripUc.T3.r .. ur;i3Jjun, "'113"11 TaRODM, n.IOTKO npU.Icraromrur It .ill.CAe,gy. 

«( IIpocToti: onhIT aR'ffiBIIpOnarrulI OTa.ur neCb1[3 xapaRTepcR A.llI lI~l.UO
cTpaUIIn npnąnuf>I rroc.crrnnoro JI aRl'JIBHOrO cocrOHHIlH. EC.III B,3J!Tb xopomo 
llo.IlIponaUB}'O eTa.IbHyIO upono.IORy II nacCIIBIIpon3Tb ee ,iJ;BIIJłteHlIenI 
n 3,30THOii I'-ITC-.lOTC Y,J;e.lbHoro Beca '1.3, Tor,1l;a rronepxHocTL eTa.llI Ił 60~Ib
IlIHrrCTBC c.IyqaeB COXpURlICT MCTa.I.'1HtIemarrr 6.leCK. Ec.m Tenop!> rrpURO

csyneK Ii eTa.IH aKTHBlIbIM ~reTa.{.IOM B oĄBOii n,3 To-qeR, Cl-IO'leBBhIX 3.;30T

UDU Imc.IOTotł, Tor,1J;a J{eRO BII,1I;HO, IiaR no upona.WRe pacnpOCTpaRJI6TCJl 

6yphIR ]JBeT KpnCTa.r~IHtJeCRoro l'II,1J;paTa omWH :m:e.Iesa, II O,iJ;HODpeMeR~O 
HOHB.lllIQTClI IIa UOBepXHOCTII lly,3LIpbRn B040pO,1l;a. PacnpOCTpuaeHlIC 6y
poro UBeTa BnO.IRC aano:n-IBHaeT pacnpOCTpUHeKne ItpnCTa.I.III,3al,lHII B a.:uoP4>
Hoił Macce, n.'1;ywee OT UeIITpU I"'pnCTa.I.IU,3UIIUII. ;3aaQnTC..IL:aoti: Cl\OpOCTH 
r.pnCTa.I.lu;iU!!IIII n.remtII o-ąeBHAHO cnoco6cTBYlOT TaroKO xeCTRbIC TORn, 

Il..J;YillJIe OT altTnnnOro me.Ie,3a It naCClIBIIO:Uy, OTp:OIDax 01' IIOBepXHOCTII 

m.e.re,9a H.JCI:.ll n.leURU, KOTOpbIe, ,gaKpHCTa.!J:.II!;iODhln81Ieb, CO;3.ZJ;3.IOT HOBbIe 

!jeHTpbI KpIICTa.I.IH,3ill!rUIJl. 

§ 6. rpaIlIl!!a IIClIpOBO~HHKa H rasa. llepeXO~lIl11 Tenep_" rrpH
MepaM rpaHHI! S II G, ROr,1l;a S He npODOAH'r TORa, T. e. R KOBTaRTy jKeJI8~ 
C, HenpOBOl(IU.nniUII TOl{ 1\mTepIla.mnUI B aTMOC(pepe B.la1RIIOI'O nostJ;yxa. ~TOT 
c.lyq:aii UMCCT 60.Ibwoe ,3lIa'tJcaue B CMLIC.le ({ reO)[8TpUQeCRnX yC.iloDnit 

NoppOSllr!». Hanpmllep, upoeToił c.ry'łaii, COOTDeTCTByro!!!allqmr. '1, e.>yqali 
A, BpHA .IH IBleeT OC0606 ;3aa'IeHHC ?J;.IH ,?J;aHRoit KOppO;3lIlI MCTa...t..Ia, ~a 
ncJt.uo'tJeHlle:.u c.lylJaen, rWf'JJ;u Tnep,ll;aJI QHł;:3U, um r3$oo6pa;m:aJI (x.rop, 6pou 
II T. n.) HenOCpe,iJ;CrneHHo XIliUnqCCRII pearnpyeT c me.Ie;30lI. 

Eo.łbUIorr 'l'exau'tlecr,ntł llHl'epeC npeAC'l'aB.UlIOT C)[yqRII reOM8TpHQe

CRlIe B II C. C.ry-qafr B cooTueTcTByeT T01'try, 'qTO Ha nonepXlIOCTH .iRe~Iesa 
.lejKaT «yCRU MaTepna.la, He rrpODO;J;lImero l'aAbUUHIPIeCRufi TO1\., IIpIf1Ie!1 

11TH ayeRu l!lfiTepHa.m He 1I.IOTHO IIplI.leralOT K JKe.<esy, o6paSYJi >lelI'Ay lIte

.I8;30l1 u lIaTepnu.IOl'I Tpe!!.J;IIHbI, ;ganO.IH81IHbIe n.IasI\RÓIM BOS,II;YXO:rrr. OGhlItHO

BeHHO Ha6.IIQĄ:aeTCJI yen.reHRe ROppO;3I1JI D lIeCTUX ;3TRX Tpem;:O:H. /(.IH 06':bJI

caeRIIJI ;3TII:l. <paRToD npeJJ;.IaI'alOTCJI lłcenO,3:M:OiI{HhIe BaplIaHThl a.leltTpOXU

):IIPIeCRIIX TEmpnH c il06aBKoit ,iJ;OnO.{HlITe~J.LnbIX npeAHo.J:01H.ClIutł. 
llpe:atle BeerO Cf(UJKe>I, qTO npIlD.leqeHlIe pp.reHMeiiepoM ('1932) 

OTItpblToro BexI'o.u)~O!1 Jlll.IeIIIIlI fl;.IJI. 06':&lIcaeHlIJI yCH..!ClIHOfi ROppO;ilIU, H81tI 

Rllił ... eTCH IICI\yccTBeItHJ,nr, nO,3TOMJ Mb! CMy HC y,iJ;C.UICl\I Oc0601'O Bun
MamIJI (12). 

Bo.ILJllOrO nmnral!un. ;3;ac.lymlIBaeT DROB]) pa;3:mmaeMfiH nO.1l;OpOI~HaH 
TCOpIlJi Roppo;aHII me.leJu, rrpeMOlIteHHaJi Jln6peiixo>I B '1930. r. Cor.I3cHo 
~}Toit TCOpUlI pe;nwe ycn.leane nH1'eUCIIBH0C1'II ROppOSHH aO.im,ao HacTy

nU'l'b ne;3;i'l:C T~r, rĄB BeT YC.lODHtł ,iJ;.IJI OT,1tC.ICUlIJI OT JRe.::re,3a ra.'3oo6p8.3-
Horo DO~opo/la, IWTOpbIlł o6pasyeTCJi 06HSUTC.lbHO npn Iwpposnn lIoil/,ell-

l MexaRlItleCKuii pU::JpbID JlD.TJleTCJI C.te);CTBue:u: DfCCTllbIX TOROB. 
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CTBnell BO,ll;lIhIX i3.'leRTpO.IRTOn B OTcyrcTBrrH KllC.IOP0,1J;U. BO,J;opOi( no An6-
peli>;y 3.i\Cop6lIpyeTcH '''e.Ie~O>I II Tor~a IIo.'yqaIOTCH IIpaliHe 6,rarorrplI
HTHLIe yCJlOnnIl ,i{.lH KOppO~IIII. 

IIprr6aBIUu: OT ce6JI, 'ITO pTII Je.lOBuJ[ nOTolIy 6.raronpUlITHbI, "liTO 
iRC~Ie;30 CTarrOBUTCH Hu,!(aRTlInHT)I:\[ (a.IeRTp0,1l;Hhlll IIO'feEIg,Ha.{ ero CTa

I:IOBlITCJI nMme UIIHKa), a OCTaJUIIIIeC1I Ha He:u KyCKI{ II.leBRII OJ':IIC.lQłI 
CO,3,i'J;alOT 6.mronpUJITHóre ye.WllnA A.IH :ueCTHLIX TOIwn. HCrWTOpaJI Tpy,IJ.
IIOCTb npnMeaemIJl ~)Tołi: rnIIOTC,%I ,3RK~IIO'IaeTClI n TO.lf, qTO ona no AaeT 

HIUi.aRII."t l\IeTop;O.IornQCCIUIX OCHoBaRlltł )I;.IH ee npoDepRII. B ca~IOM Ae.re, 

Tpy,ll;HO ce6e rrpcĄcTaDUTb OIIhlTbl, ,1I;OIW;ibIBaIOWIIC, qTO n iJ;aRHOM l'tIIIRpO

CKonn'IeCKDnr C.Ioe y IIonepxHocTII, orO.IeHIIOii OT IU6Hl\.ll ORfie.lon, conep
weRaO IICąe;3: l\.nc~IOI)Oi't" DO;3tF;yxa D yc.lOBnJrx, KortJ;D. TpemnHa DCe m.e 
OTli.phITa ,IJ;.IJI ;J;ocTyrra BO;3tryxa. npnOaBHJI, ąTO pH,1I;OJ-I na rtIeCTUX caMorł 
II.ICHIi.ll ĄO.IateEI rrpIlcyTcTDOnaTT:. KlIc.mpOt!; nO;3;'l;yxa, nHalle He 6bI.IO {;-u! 

ye.mERli A.UI 06pa;30naHlIlI MeCTRLIX ra.lbDRHnqeman:: TOIi.OB, a c.Ie,ll;onu

Te.lbBo II !'I;~llI IWppO;3IIII. Ka,3a.woh Gbr, 'tiTO ,1l;.IJI 06'hJlcneHHlI ;9TIIX JlB.feuulł 
,1l;OCTaTOQrra TeopnH A«t}HI)epeay;nfi.IT:.aoii appUUHII, ROTO pan BuepnbIC npc,'J;
.w,I(eHa Me Kar (14), a ~aTe" p~Bm'a H oe060 iluepI'lIqno rroĄi\ep>ImnaeTCH 
;\r. ;3BaHeO>I ('15). COrJracHo ilTOlt TeoplIH B TpemITUax, 6.'lUro~apJl rrepno
rraQa.IbHoMY ORHC.ł8HIIIO jKe.IC;3a, IUIC .. l0POtJ; IICTOmaeTClI 11 no.ryqaeTCJl 
nOiJ'<\yx, cOfl:ep.iKamni:ł MeUoIIIe KIICA:opot!;a. IIof)To:uy, npIIHlIMan BO 13HII-

1tIaHne u..{emi.Y B.rarrr Ha IIOIłepXHOCTII .iRe.Ie;3a, H 6YP;CT 110 ~BaHcy HA 

TaImX 1'trecTax conepmaTbCH KOppO;3HJI jIi.e.Ie;3U, Tan. Rau. OBlI CTUBODJITCJI 3JiO

A",m • .iI1I6petlx (13) He cor.mmaeTOff c Ta",,"1I 061>J1CUeIIllH.m, npe~.m
m.eHllLIMII Y. ~DaHCO:ilr. I1pn6aBlIl\I K f)TOMY, "qTO I10l1;CQCT n8.IHQHBbI ~MeI\
TpOJJ;BR)J(ymnx cn.'r, BOSHllKaIOIDrrx 6.IaroiJ;apJI pa,3HHllC liOHI!CIITpaIJHII 

ItHc,.!opOĄa Ił a'l'lI:lOC~epe, oKpyataIOmeii: BJIruKHOe me.le~o, Aael' cpaBHn

TC .. .tbHO ue60.l[bmlle 1:łe.-IH-ąUHLI. KnCJIOpOit; (0.2) - QCTbIpeXBa.l8HTH8JI MO.Ie

Hy..ra II C.1IeA01Jal'e~IoHO rrplI yMemmeHun lWHijeHTpa]JHn ero n JJO;3Jtyxe 

B lI;eOHTL pa;3 BbI'lRC..lReTCJI A.LIl RonnCUTpU!!nORHOii nenII: 

(Fe) 0. (il.leRTpO"HT) I O. yMeHLm. KOHl!. (Fe) 

nprr 25° ~.IeI\.TpO,ll;nlIm.ym8JI CII.Ia, 6.i1H;3RaJI K 0.0'145 V, a upn 00 DóJlIH
C.il1I8TCJI 0.0135 V. ~hH na,1(eUHH rroTenyB3.m 1\lOryT 6blTó .;terIW Cllem;eHDI 

rtIa.-reiimRl\Hr ;3arpHSHeHllRulI n .m.e.Ie,3S, "liTO MomeT uprrn8CTII I;' COBepmeUBO 

o6paTHL'" IIOTelIl!'WJla>I. TeoplI" l!II<pqlCpeHl!lIaALUolł aspal!1I1I B ~UHHOl\J 
CArme lIB.iIJleTCJI neI{OCT3T0"4Hotł A.'1J1 06'DHCnennfi MUKpOIiORTaRTBhlX CJJ;un

rOB IIoTeHyna.IOB. p'rnilI OTHIOĄl> He aapymaeTcH rrpu::.ueEIIIlIWCTb TeopIlU 

,1J;cnO.IJIpn;:lllpyIOwero ;3HaqenHJI ImO~IopOiJ;a B c.lyqae :\IeCTH:&IX TOIWB (5), 
lWr,1l;n ll:UCIOTCn OqeHL TOHKne (Mnlipoc..roH) nO~f\YXa, npIl.leraIOy'!nc Ii rUCUIW, 

a TaI .. iRe llBmpoc.lon, npH.lIerarom;rre R CaMOMy JKC.IC.3y. B lIoc.-Ie.,1I;uen C~IOe 
KUC.IOpOt!; UO.il'CT nOqTH nO.IHOCTLIO IICTOillIIThCR, TOI',a;a p .. mI'TpO,iJ;BUiRymaJl 
Cmm rtImKCT ,lI;OCTRI'UyTL 6o.IT:.mnx ne .. ln'IIIR. HurrplIuep, npH eOOTHome
KlIK 1010 BIJlQIIC.lIJIlOTCJI n8.InqnHhI B ;I;eC.HTb pa;:1 60.łLlune, "'lelI Bnlmc

IIplIBeAeHHble, T. e. O. 145 II O. 135 Y. 
Heao nec II"C, ""IJTQ O,i(.EIHM ,1I;errO.lflpIT;<łyro!!!Inr D.HIHHneu laIC'[opOJJ;a 

06'DHCHHTL yllOrtIJIuyTble JlB.[CHlla OqeHó Tpy);HO. ;3ACC:O, ITOBIIiJ;lll\IOL'lIy, 

I'opaSiJ;o 6o.ItWee RO.'1H'IeCTBCIIIIoe B.III.1lHlIe llllceT lWHucHTpaUIIJI UOlIO» 
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BO.J;OpOAU. PU,3HII;ua B ROH!!CUTpaUlln lIOnOB nOAOpO~a B n .. lenKe B.mTU" 

rrORpbIB31Ometi TpemlIHbI, no numcyy Muenmo, r.IaBnbUI 05pa~OM, DL];:Jlll~ 
BaeT JBc.IIląeUlIe IWppO,31I1l D 'I'pe:[!!nIIax. B ca:UOlI ,iJ,e.lC, B ;3TIIX Tpe!glIuax 
llO.ił,-eT QQeIIó 6hlCTpO 06p3,30nUThCJI nUQTo;r;Hoe KO.IJrqeCTBO PlIHlBąllHbt, 

O;\RaKO );OCT3TO'IHOe A.IJI Toro, ~ITo6hl C006ru;UTb a;;copGuIIOHHOl\ly C,,[.o1O 

BJarn c.tafio llie.lOlInylo peaR!!JlJo. n ;3'1'01' caMhlu l'IlmIeHT na IIODCpXHOCTJI 

1I.IenOlt napY:,li.Roro C.1:01I jRc.le;:m Gy.'l;CT I'-IlC.laJl peaKUIIJl .oT rrplICY'l'CTBIIR 

paCTBopeRHoro yr.ICIi.IIC.IOro rO,3a. 

Tenepb A.HI nO.laOrO 06'bJlCaCnlln JlIł.leHIIR ymueuRoił IWppO;iIIJI 
neo6XO,!(lllIO nOIWS3TL i'1:0IIO.IllflTe.lbHo, 110qe~[y ftie n 'l'peruUH3X, n MeC'l'aX, 

t16RCCeHRhIX Iipymlwn (ClI. <pIIr. 2 n 3, c.ryttau n 1! C), nOJIB.rHlOTCJI aa
qa.IbHhlC C.le~DI pm.alJ.leJIlIJl, nc06XO,ilUlIblC A.UI c~ra60 mC~10-qHOii pCaIt;unn:, 
·r. e. Ą.IH o6pasoB3HnJI l'a.rDnaHIl"'leClwro p.le~uenTa. 

I 
me.I01łb I nnC.łOTa I 

(ą) Fe (c.mGa.'! KO~- (C"laóaH KOH
neBTl'aUHJI) l1f'TITpau n.:r) 

II epBIIqaoii npnqIIIIol! 06p"llOBaanJ! c.m6on !l!C.IoqnOCTII GYAF 
OCTaTRlI rU.lbuanIląeCIwfi: npOBOĄIBIOCTII IW nonepXlłoCTII U8Tepna.m, 
IIorrpLIDaIOU!ero .iRC.Ie;:IO. llpn EyCli.HX ereK.m no;nro.iE.B8 ruC.IoąaOCTT:., 
lixaro;~·apII npOCTO?!!)." ero BLlm,e.IaqnnaRllIO C.I0e~( u"J,cop6nponuuRoii: B.larIl. 

~IbI He 6y.le:u ,3,'t;C('.r, OCTanan.IllDaTLCH EU TeX.t.UI'leCKlI Bajli.HLIX C.ly
'lun:x r..oppo;.=.mn npu oopu;3onuHIHI TpeWIIH n ~amIITHLIX OT ROppO;":UIH C.IOJIX 

HpacOI:, .IaIWB n T. II. (reOlIeTpJPleCIWe l[.306pa.2"~enJIJI qmr. 3, c..1y1Jurr C). 
O,1Ufi.lW fi ,3,,\CCb yI>l)Jn.c~[, QTO IWppO;3I1H n noc.le,illUIX C.łyąOJLX onpe,1(e.J:HeTCJl 

TellU .iKe 4JaKTopaulI, r.aH n B c.Iy-qae B, T. e. 06'bJlCHlIeTCH 6.mTorrpIIHT

Rbll\lII yc.lonHlIltll iJ;.IH na"Ja.ILHoll Iwppo~nll B J'lICCTfi.1:, 06neceHIIbIX I~pyjR
l~OM (cu. qHlr. 3) C) p3spymcBHc:u ,3amnTRoii: II.lenIUI OImC.IOB, a T3KlKe 

pC.3y.lbTaTO:ll H31Wn.reHllH D Tex llW l\IeCTa't aAcopGnponaHHoil n;3 DO;i,1l;yxa 

B.13rH (s.rCRTpO.IIITa, 6.mrOAapJl .lllHeiiHoił a6cop6UIIII) II c.lO.6ofi me.mq
HOCTh101 ~Toro p.Iell:TpO.lllTa n yr.ly6..1enRnX npR RIIC..IO.'l'IlOCTU 3,il;cop6J.!HOH

Roro C.lOH Ha OCTa.lbHoii: IIOBepXHOC'l'll, IIaIWaeu, TaRZe OT~IaCTlI n B.IHH

łlueM ,il;U<!HpepCH!!Ua.lI>ROii Oi3paUTlII. 
§ 7. KOHTal,-T c rpaIIIIgcii: .ai.Hil;liOił II ra;ioo6pa;3Hoit 4> a,3 bI. 

eWAa OTIIOCII'l'C1:I IWppO,3lla 1Re.Ie;3a Ha rpaalllle ~,,[eRTpo.UITa li BO;3-

J:yxa, T. e. no BO»IIIOit .IIIIIHII, n:ucroU!aJI oc.o60 Go.tomoe npUR.TJPJeclwe 
,3naQCHne. B xn:unqeCImX llpOIl;łDO,a;CTBilX nepeĄI{Ir C.IJ"Ian pe;3I-i.Q Blłlpa-
1lt8BHOU Iwppo;mn .ffiC.lc;m RaR pas IIO BOĄJIHOit .IIIHUB. C.ry-qarr IWppO;:IIIH 
IIplI 06pllI;3I'IIBaRUn a:e.Ie,3a CDO,lVlTCH Tomo no npen::\IymecTBy R liOppO,3Hn 

110 DO,1tlIHOll olIIHnn. Ha6.no,\aIOTcH Kpaii:ne cBoeoopaSllbIe JID.łenUR HU 

.f)TOll rpannue. 3~cco !lIn! B"lipaT.n:e OCT3.HOBlliUCJ:l Ha ,ilBYX RB.J:enIDIX: Ha 

'<faCTO Hu6.nO;l;aCMOlI nOJlB.Ieunrr me.lO-ą:HQH peURJJIlII npn ROHTaI,-T0 .m.e~IBsa 
Co rpaHIIucn iMCRTpo.IIITa n :no;3,1J;yxa, npn neUO.ilHOM norpy~~eHHII x\'eJe;iU 
n @.IeR.'rpo .. UJT, a TaIORC na Iwpposrrn, HaG.nO,lJ;ae~IOtt n OT,IJ;e.IbHoii: Ii.3n.Ie 

po.leRTpo.IBTa, paeuo.lomeHROU HiJ IIonepxRocTn m.e.lesa. M~yqeHlIe JlB.IeRlIit 

1 Cmm no ce6e me.IO'"łRaJl pealQ!IUI S3AepamnaeT Roppo;mlO m.e.1e;;la, IW npn 
K.OB'l'aR.!e U!e.Io-qHoro :\reCTU ~.IeK'rpO.InTa lIa IIonepXHOCTII MeTa.UD. c KIIC.IbUf, ItOp
pO;UI11 t:iYAeT IiTTII no RpUJO me.rOlJBOrO :illeC·Tn. 
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B QAROU OTAeJ:bIIoit Kan.le pcmaeT TaRiIie II npotiIcl'rlY RoppO;3IIn npa 
06pDJ$I'JtBaHRll me.Ic;;Ja, T. e. rrpn 06pa;30naRnn MHornx Rune.ID na er!) 
llonepXIIOCTfi. 

j(.IH xapaRTCplICTJI1\II HE.Tennli, na6.uop;aeMhIX npn HenO.IROlI norpy
:iI~enIIII me.TC,3a B f).IeIlTpO.'lJIT, npnnCl(ClI DhInnCI .. y R,3 Hamcn pa60Tbl 1925 r. 

(9, eTp. (7). 
(cUpn H,3y'tlCIlIIII f}.łeRTpO,1l;JIJ.IX nO'l'eU!!na.IOD l\WrHlln, lJHBIW, xpo1tm, 

;KC.IC,3a n MC,1J;1I MHOil ObI.10 llOAJlICQCHO pC;3KOC B.IUJIHne lmc.lopop;a no,3-

Ayxa Ha ne.IlIqUny rrail;CBllH nOTCH!!lTn.m na rpaHIIllC f).ICKTpO,<l,U II f).rCR1'po

.IUTa. ,l(.IH HCIWTOpLIX IWM6nHUnnii :t\leTa.Ufi fi iH:eIi.Tpo.UITa pa.3HlI:ga ~ueR
TpO;1;HbIX lloTcagnu.wn, c O,.l,HOit CTOpOEbI, npn ĄocTyne BO:3Ayxa II, 
C ,lJ;pyrott CTOpOHIJI, p.1eK1'pOp;a, n.IIO~'me IIorpy.m.CIlnoro n ;8.IOKTpo.lJIT (tcĄhI
mamero II nCiJ;Llmamcro» pACI\.TpOĄ:a), ĄOCTHra.Ia 0.2 V. llPli TI;3yQCHnU 
rrOi':06IIIuX RU.lcnuli l(.Ul 1K.C.łC;3Horo p.leKTpoĄa 6LI,IO Ii.pOlIC Toro rrO,ll;.uet:IeUO, 
"LITO QaCTh lI(e.IB;ia, norpy.lI-i.eRuan n ;3.ICItTpO.'llIT (cepHOI(Uc.IhIił HaTpnii), 

paCl'BOpR.mCL c oopa,gonaHIIC:U cO.leił ;3UKllCIl .iIw.re;:m, n TO ll{e npe:UJI na 
IIoncpXHOCTII iRC.IC,33, BLICTyrrunmeli .aU,ll; ~UeRTpO.IIIl'OjU, rrOJIB.IJI.iIaCh me

.IOąHilil peaIi.lJ.lIn:. II pll npO,1l;OJJItlITC.lbHOl-{ xpancnlln TaRon n.laCTlIBKll, no

l'py.iReHuoft D paCTBOp r.ray6epoDoii CO.ln, nOHB.iUIIOTCJI HenOCpeiJ;CT:BCUllO 

U3,i1; .. IITHIIeit KOnTaKTa paCTBopa fi jI(e.:X(\3a xplICTa.I.HIJiJI COA.b1. IIoH1uc

llITC IDO.IO'lIIOU peaI\yn.II .. ICrIW ,a;ClIoHcTpnpOnaTł" eC.III O'qnm;CHH)'IO 

OT p.iHUnQIlHbI cy6aRTHBHyro n .. IRCTnHRy .aW.rC;:Ja rrorpySlITh D paCTDOp 

cepHOHaTpuCBoti CO.III, Ii. IWTOpOMy npn6an.renO IIC::'tIlIoro cpenO.lqna.'leIIHa. 
06bIRRoneHHO 1:Jepes 1.5 II.IIl 20 eeu.. nonD.IJIeTCJl na nOBcpxHOCTll .m.e.le,3a, 

nenOCpe,1J;CTBOHDO BnĄ ypoDueu p.ileRTpo.:xuTa, nO.mClm, OIi.pameRHRJI 

n xapaRTepHhlił Ma~urBoBbIi:i MDeT :me .. IO"lIHOrO (peBo.HIlTu.I:eHHa». 
IIpntIulIa nORB.,rCIImr me.roąHotł pC3RijHlI Ba rpuIIlIgc f).leKTpo..rllTR 

H DO,3Ąyxa, npn.ICraIOIDeii li iRe.Ie~y, nCC~re,ll;OBaTe .. U[Mn 06'hJlCH.lIeTCJI: DCCM13 

pa~Xn1:JHO. MuoU npeA.IO.ai.Cno C .. IC,1I;yIOmee o6':bJIcneuue: 
Ha ynoMiluyToił rpuuII1!e o6pa;3yeTCJI ra.łhEaHIItIeCRaJI napa: 

+ 
Fe I ~.le"Tpo.m'l' I Fe (O, II CO,) 

r3.ThBaHnQeCKnii TOR BRyTpn T3I\.OrO p.laMeHTa 6Jlł;eT lITTlI cor .. IaCHO CTpc.U(e, 
+ 

T. e HaT"oH"', CI'"",e>! N. 6y~yT rreperrOeJITI.ell I< ~.le"TpoAY: Fe (O" CO,), 
rĄe BhI,i\e .. l.IIHr,u c p8$.IO~ItenIIeM BOAhI, B CBOIO OQepeĄb 6YAyr BbI;3blnUTL 

me.mQHyIO peru'!!IIIO. KlIe.lOpOA II CO, 6yĄyT ~Ąeeb ĄeIIO.IlIpII~aTopa>m, TaI<, 
'ITQ cy:unapRhIii npOJlCCC D TaROM ra.:n.nann"tIeCIWll ;3.IelIenTe 6y.a;eT BLI
pa.iliaTbCH ypanncHIImrl: 

1'. e. n ,lJ;3aBOM. c .. Iyqae me.le~o TO;l\.e nB.1Ilel'CJl cnoe06pa.3HLUI «tJ;bIma:U!II3[)) 

a.reItTpO,i];OM, CIIOCOO.abIU ue TO.iIhIW nor.mm;aTb RHC.IOpO,iJ; BO.3Ayxa, HO 

DMeCTC o HIlM II il;ByOIUICI. yr.-repoĄu. TamlM o6paso.l\l, npu HenO.ISO!! no-
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rpymcBlIn n paCTBOp r.laJ6Bponoii CO.IH, co~~aeTC.fI ra.lłonURHQeCK8.H napa 
(CM. BbIlDe cx.e:uv ra.lhBaHll'llCCROrO f).ICMcara), npnqel\! jKB.reso paCTBO

paeTCJł y O/I;IIOf'O nO.Hoca c 06pU,'ionaHIIelI FeSO.!) a D MeCTe ROHTaRTa 

m.e.le~a, s.IeR"I'pO.lIUU II BU;:J.J;yx.a, cO.J;epm.amero CO~, HU nonepXIIOCTll .m.e
.!e,3a RbItJ;C.IlIA1'CJI CO);U. 

TUKU:U 06pa.:mlI, cpanrrurc.lbHD npOCTO 06"blICHJICrCJl cDoeoGpa.3HOe 
nOIiD.oIClllIe me.loąaoii peUKl!,1l1l II BlIecre c 'rCll BbIJJCIIllC'l'ClI YCII.iJeIIIIe 

npOU{lcca Ropp03urr .aieJe3a no DO;l;JlROU .IIIB:[[n. HmWIIIIBilla.aCH COil;a C.'J.'8-
lmer nOCTcneHRO B ,3.ICHrpo.IIIT, COA"epa:.a.mrrii: FcS04, fi Ta:n pearrrp)'eT no 
paBencTDy: 

Na, CO, -ł- FeSO. -ł- H,O ~ Na,SO. -+- Fe(OH),-+- CO, 

II tJ;a.I1.me: 

TURHM o6p3.,3oJi conepmacTcll npOijCCC nOCTeueUHoro rrpenpamClllIH iI{e.Ie~a 
n oIBle.IhZ, T. e. paWB.leIIJI6 (9). 

pTO MCTO,1;O.rornQeCKOO paccy.iIi;J;CHIIe n~6aB.IJ{eT or neo6xo,J,JIlUOCTH 

rrpn6craTb I .. nUKII)!-.III60 ,3ara,ll;OQIIbHI OO'1lHCHBBIIHM, ;l;aBaeMhIM JtpyrJBUI 

aSTopa"" (16). TOT ]Re MeTO~ AaeT BO~,ro1KHOCTb pa,so6paTbcH n B CBoe-
06p8.'3Hoti: KOppO,3ITH, IWr;{a RaIUR Hcihpa.ILHoro i3~reI,Tpo.'InTa lIOII8A"aeT Ha 
IlonepXDOCTb .:«e.rCSfi. Ee.III nQlteCTIITL Ran.no HeiiTpa.ILHoro ~.IeRTpo.IHTa 
Ha IIOBepXHOCTL jłw.Ie~a, T01',:J;a Ha6.I1o,J;aeTCH 'tIepe;3 aBKOTopoe nper.rH no

JlB.IBHHC lIO ca:tuoti: rpaHH!!e Ii:afi.III me.IO'lHoit peaRnUn:. ;3TO .RD.leane, OQe

BlI.J:HO, COBITa,;J;uel' Co Dblmeomrc:aHHbIM, au6.IłoĄ"aeMhIlr npn I\QHTaKTB ;Re
.le,3a c rpauJIl1cii: ;3.1eRTpO.!UTa H BO,'3,'Ęyxa. KpOJ\!e Toro nHyrpn Rarr.lll 
rra6.IlO,J;aeTCJ( conepmeUHO cBoco6pu,3HOe JIn.leaRC. HMCRHO, BRyrpn Ran.UI 
HB/(U.reRO OT ee rpaUHUbI IIOCTerrBHHO oGpa,3yeTcH na.ulE. plliUnqlIHbI. A.IH 
06'bJłCHellUII ,'!Toro Y. pBaHc (15) npeMOlKII.< Ty ]Re n~,Ilo6"eHHylo fi" 
Teopmo 11lItjJlpepeH!llIa.lblIolt a"paUlIn. oiln5pellx (13) nOI(a,sa,I, qTO TeoplI" 
.ill1qJcpcpcugna.lhIIoii aallagHrr nenpnrOĄHa iI:~IH 06'DHCneHIIJl ~)Toro Jlll.Ieall», 
TaK R3li B aTl\IOc41epe, He CO;J;epmumefr ItIIC.lOpO,1\U (npru;'TH'tIeCKII CO,ltcp.iIm

meii: ero OqeHL :Ul1.ro), lIa6.IIO,1I;aeTCH TO .m.e Cai\lOe, 'tITO II B 06blICHonCHllO;\I 

nO;:i.J;yxe. llpn6anUlI, tITO HalliK OIIbITbI C IiaU.IH!tm:, IIOMemeHRburn Ha IIO~ 
DepXHOCTIT jRC"Ie;3a II ue.IHKOl\1 nORpbll'.hIMH OpraHII'tIeCFi.nl\[JI nemeCTB31tln, 

6ea;:mHO.u, RCpOClIHOl\l II XllJi.lnqeCIU[ qlICTLBI 6eu,30.10l\r, IIOR3,3a~III, 'tiTO 

lIn.tenne RoppOSllrr .m.e.I8,'3a npOTcrraCT 110,1{ Ji31I.IHMlI ,3.t:eRTpo.IHTa nO'tJTJI 

CTpOI'O TaR ;Ke, lWI\. II IIpII liun.le, He IlOKpblTOił opraHIPICCRlIMlI ncme

CTDmm. B n~j'qeHlIOlI lIIHOtl c.<j'qae (17) TaIUl'" o6pa~yIOTCJl j'IIOMiIRj'ThlC 
n:Ulmn paWBQUH.bI •• lu6peux (13) A-IJI 06"bHCaeUIIH JlB .. ICHIIJl o6pa,3onaall.rr 
na.IIIROD !łjlw.:sqnEIbT npC,iJ;flO"raraeT IIOHD.IeHne CTpyeIi nayTpn Imn ... III,06pa

ayIOTI,!nXCH 6.łurO;J;apJl ncuapenuIO nO,:J;bI. fhn cTpyii:Im fi nepeROCHT pa\aD

qurry c o6pa,'30nUHlIBll B3.łIm.OB. OABm~o, npe,i'l;nO.IO.a:.enue JlnGpeiixu lIC 

!IQ;IiCT OG'bHCHHTL 06pa,30BUUIIJI B3.:rHIWll PJKUBQUHbI, Ha6~IlOAael\lbIX li ua

mrrx Ollbl1'3X, upn IlOI~phITHII l,:all.III BOi(bI, Huxot\.fl!!!ciiCJI HU I10nepXllOCTIi 

.a:.e.IC,3a, C.IoeM opraHn~IeCI\Oro nemeCTBU, TUI, T;'Qli D nOC.lep;no:n eJ-y'Iue 
OTC}"TCTDyCT IIcnapCUllC DO.łL1, DhI;3hlnaIOmee ol1pasonaHHe c'l'pym~. 



15 

l.uI 06'bJlCHCHIIJI nOml.lennlI nU.lnlW p;l~al:PIl1nLI HalIn npe,;z;.mraeTCH 

npnIIRTb DO BHIIMi1HUe Te ra.lhBilHU'leClme TOJm, IWTOpbIe ,1J;O.latBhl rrpo

XQĄnTI:. l\lejJ,,i'I;Y DlIyl'pCHHltMfi II nepnr}JCprr'leCHfi:l1Jl qaCTnlln Ran.iIU. lUe;RAY 
~TlIlIrr qaCT.n~In IIerrpClleUlIO H:;\ICCTCJl pa;:mn!!a rrOTeu:una.IOD, n50 HUeeTCJI 

'iI .. e~Ie;30, D OĄHOU !lIeCTC nOltphI'l'Oe HciiTpa.ILllY:.Il\I II.III nQ'lTH HeiiTpa.lbHbDI 

fMeI\.TpO..IIITO:i\r, fi D Apyro:u l\fCCTC Torr jJie lmlI.IIl y ncpmlmpnn pU;3.nnnaCTcn 

me.IO'laUJI pCaIi.!!IIfI. C.W,il;ODaTe~IbHO, n:ueCTCJl ra.II::.BurrIT'leCI,Un napa: 
->-

Fe(O,) I HeilTpa.IbHblU p.leI<Tp0.IllT! me.IO'IIIOU p.lCJtTpO.IIlT I Fe(O,). 
-----~ 

O~enH,lI;HO, qTO I;: neHTpy Imn.ru upu nanpnn.łe.HIm OT ee nelHIfłwpnII 
BUyTpL H:aU.Uf (eor.meRO Cl'pe.uw) 6Y4eT D'C-C npC!t11l UTTII ra.ILD3Bll'lemmrr 
'IOI>'; TaI\.Irc TOlO1, A3.a:.e OqeUb c.mGów, 6Y-AJ'l' nbI;·n.TRaTb I>aTU<pOpC;3 IW.I_ 

.1OHlI;lIbIX "tHlCTTIąCK, D qaCTHOCTH, II ROol.IOlli'{Ui,lX l.IaCTIIqCK I'IlApa1'on Ołm

C.IDB .iI\.e.ile;3a. J).mI'O,il;apJI lmTacpope;iy pTII mUle,ILI 6TĄJT nepeHOCllTbCJl 

I\: Rpa.nM lWU.ln II B'bI;3LIDUTb TUM HaRon.reune npOil:JItTOn ROppO,3TIrr B nll.l"C 
na.um.on. IIpn6aBn~[, '1TO CK3;:laHIIoe BLlme OTIIOCfiTe.ILHO ra.lbnaHlIQemwi( 

naphl C pa,3HIIueti: I~OHneHTpanHn nOROD rnp;pOIiCll.I3 n ,3,iJ;eCb GYAe'l' n:ueTb 

MCCTO. ~hII:;U 06'I>HCHJIel'CH cnoeo5pa;3Hoe nn.raafiC, -ąTO y I:.pan nepn4>epIl
'IeCIWI'O me.[OqnOI'O liO.lbUU BHJTPII ImU.III 6yj'l;CT ycn.mHRoe p.m.an.wane, 
a Ha Calwił uepIHpepnu Toro ;Re me.IO'IaOrO KQ,IbI!a pmun.IellIJJI He 6YAeT. 
TaItIIl\I 06pU,30i\I, eOl'.Mcno HamIO! OÓ'"bJICHCHIIHl\f, II uepBOnaqa.Il>HaJI me
.IQQH3JJ pem'llIlfl H l;a.IbHellmafl ITOl\i\epama meJOQHol! pam'!!HII y "paen 

->-
!:.aU.IH BI.I.%IBaCTClI XHMIIQeCl\n:uH pem:.gBHMH noua Na c H~O 11 I\HC • .rOpO-

,!I;OM BO,3,il;yxa, a rrpouecc HUItoll.IeIlHJl pmanl.!nHbI y I~paen Run.lI1 OT1JaCTII 

BTOpUl:JIlOrO xapuRTepa, TaIi. r:'UI\. Bhl,3bIBUeTC.n 6~IarOAapJI lmTaqwpCTII"łC
CItHM JIB.iJ:eUII.nu. BO,3HlllmeT Terrcpb nOTlpoc, OTlty,ll;a UCpCTCJI KRC.WpOI( npn 

IIOIi.phlTnn I\aIIJIll opruurrqecraIun ne:ryCCTD3.lIll. B C..IrłUJIX GeH,3llH3, 6eH

SO..l3 H KepOCllBU ll,3BeCTHO, 'lTO p'l'n BemeCTBa I\UC.ilOpO,lJ; paCTROpJIlOT II 

c.I.OJl:OnUTe./{bHO HB.IJIIOTCH no~aTqnE.3.Mn RHc .. mpO,/(3. 

:i.\[IIe npnIII.i10vh nu6 .. łlO,ą3Tb {lmKTbI,IWTopble ronoplIT D no.lDSy Moero 

o6'"bJIcacrurJI. Ec.uI 06pa,30n3'fb I:.nn.no nO~bI Ha .iRC.i1ese nOj]; C.1001\[ Gen;.-:mnu 
II CJIeJl;lITb B OTpU.iIteHHOM CBCTe ,3a npoJJecco:u, rrponCXOi!;Hupur Ba nOBepx

lIOC1'R lIte.iJ:e;3a nO/I; Imn.'Ieti:, Tor/w na6.IIOAaeTGrr, qTO nep:sonaqa.IbBoe 

rrOHD.i1CHHe piIt3B"tIlIllbl pacrrpe,ll;e.rHCTClI conepmeHHO ncpaBHOMcpao Ila no
ncpXHOCTH Jl:.e.Ie,3a IWA Kan.roił a.IeRTpO.IUTa. <llURT, COOTBeTcTnyIOllpdł. 
c.lyqaitRol\ly pacnpCAe.ICBRIO nUCCnnHllIX Ił UIl.TfinHJ.IX MeCT Ha Tmwti IlO
BepXHOCTIT (5 " 7). 'lepc~ Hecrw.lbIto ~eCJITltoD MHHYT HB.<eHHH npno6pe
TaIO'f concpmeHHo pery.uIpubIU Xapal\Tep. BayTpcHHHH qaCTb Ii.aII.UI paBHo
::\repao nORpbIDacTcH p;KaD"tIJIHoii, a HCtJ;U..ICIW OT Rpacn R.nu.illI HaqHHaeT 
06pa;;onbIBa'rbCU XapaItTCpHblO: na.lnIt p.iI:.unqIIHbl. JIll.;reanc ;'(0 Toro xapan

TepHo, '1TO, D,3I'.f.JIHYD Ha Bero, HeDO~IbHO npIIXQ,iJ;nT Ha :lIhlc/rh, 1lTO i=)TO'l' 

Ra~tm\. p'RUD·tlIIHbI He nepBJIqaOrO npOHCXO.iIt.a;eHTIJI, a DTOpnqaOro. B DO

npocc o BTOplI'IaOCTII npoyeccu 06pa;:lODaIIHJI nU.IHliU lUbI cor.ilUCHbI o .In6-
peftxOTtI, TO..ILItQ IIO.IUI'UCJ'd, qTO nplPłIIHoii: rrepcEloca p.munqUHbI JIBJrHIOTCJI 
He cTpyihOI BO,1l;bI BByTpn JtOU.'IH, a npoJJ,ccc l\aTatlwpC3a. 

§ 8. 3IlaQOane c~raqnnaIIIIH ROppOj(HpyIO:gJen nonepxHocTIl .. 
B 110C.le~Hee npeMJI IIIKo.mll KO,'&lllIOTepa (Kohlschiitter) (12) Yi\e.UI-
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~IOCD oc060e DHHlIanrrc npou:eCCaM rrOJJ;'De~Ia ;J.18KTpO.IllTR no nOBepx

ROCTU Tnep.J;J.1X Te.I, llorpy;ncuRblX OTQaCTH B Hero. ;:ho JJD.leIIJIC IIo4poGno 

n~Y"n., raIlC i'lp.leH>Ieliep:(Hans Erlenmeyer) (12). OIl mITae-rell np"'ilaTh 
c:uy GO"TI~moe ,3nnlJeIIIIe ,.l;.IJI 06'DHCHCHIIH JID.ICHllrr RoppO,3Un JRc.rC,3a. 

BemTLe 1932 r. ilp.lellJlleiiep llIIilleT: 
«Eine Ufilllittelbare morphologische Besonderheit des korrosions

fiihigon Eisens gcgeniih~r andcren ~Ietalle.n sc.heint mir darin zu liegen, 
dass sich liber jcncn MelaIlen dnreh die Korrosion cine Oxydsehicht aus
hildet, die im Stande ist, den dal'unter liegenden illetilllkern vor weiterer 
Zcrsetzung zu bClyahren (pro IIO.IO.il\.cnne BUO.UII) connaiJ;aer c 06'LHCUC

IIIIl~M, AUIłamt&ur (pn.IMIOBoil: Tcopncil A.II{ SrraąCIIIIJI samuTHoii: rraCCIIBn
pYlOjgeii lLre"t:u), wiihrend dic Roslschicht des Eisens dicscm Schulz 
nichf. Zll ge,vłihren vcrmag. Der ganz wesentliche Unterschied, óer him'in 
Hegt, kann nur in den verschiedencn morphologischen Beschaffenheit 
jener Oxydschichten gesucht werden, die sich aus dem ~Matcrial des 
}letalles anfbaucn, cine Eigenart desselbcll darstcllenD. 

JI AprUIO, 'l:fTO JIB.łeHuH, n;3yQenUhlC pp.IeHMeiiepou, n:UeIOT ;3HUQe

nITO TO.lbI\.Q 4.U iJ;IIH3.Mmm npollecca IWppOSIIII. B caMOM AC.Je, He 6y,lJ;b 
Jlll.IeURH IlO.1;'LClm f).rCIi.TpO.IUTOn nO nOBepxnOCTII .iI\.e.le;3a, DCC rrpo;g;cccnr, 

COllpOBmG.JlUIOm,ne ĄOppO;3lIIO nO nO~HBoti: .1llUIIlI, conepma.IHCb 6hl CTporo 
lIO .rrrIIlTn - rpaalIua p.ICRTpo.rIlTa II BO;3.l;yxa. l\ICJII:;lY TeM OHU t.IaCTO 

pacupoc-rpaIIJIIOTCJl ;iuallIITe.lbHQ Bhlme DOjJ;JrHon .:lIlII ilU. noc.rel~Hee, 1\.0-

HC'tJHO, B:bI;3Baao IIO]('DelImr FUmtTpO.IIITU no nonepXHOCTU jKc.re;3a n Cll.Iy 

XanlI.l.IlIplIIlIX cBoiicTD. 

§ !). rpannuu I1ByX neClUemJIBUIOwnXCJI 1KU,IJ;ROCTCiL IIepc

XO,iPlnr TerrepI. li lI,3yQCHIIIO ROppO,3mr nprr IWHT3KTe .iIte.re,3a c rpaallrrcH 
4BYx nCCl!CmIIBarom;nxclI n: .. :u,~lwcTeti (LI II L2). CIOt1fl OTHOCJlTCH HepeARO 
uu6.no,1l;8.e:u:oe yClI.ICHlIC nop;aUUJerrHH .m.e.rc~a n XIBIIPlCClmX npOII,3ll0ACTDUX 

Kalit pU;3 Ha rpurrllu;e p.ICKTpo.UITa II opraUIPleCIl.llX nCmCCTB. elOAU .iI1.C 

OTHOCJlTCJI fi .MHorllC C.lyąUIl Iwppo;um, naG.no,:J;ae:UI>Ie n ae$TlIHOnr ,lJ;e..re. 

liJ B f;noii 06.IUCTlI MHOU HD.:UOqCULI UCTO,lJ;hl nCC.le,1l,OBaHIDI. l\loB 
.IHqHll!C npei4BapJITB.lbRhlO OUnITU 1930 r. C Bac.meBne:\! Ha ~JleItTpO.[JIT 

OpraHlIQeCKIIX Bem;eCTB II c Ilorpy.aiCallC:.\I B TaRBO ,lJ;DyXCoilollHllle lRB,'1;ItQCTH 

ILIUCTIIIIOR .ilie.IC;;la, a TaIVRC c TWpp0,311Cit npJ1 06pU,30nuall.n l\ane.l[b BO,1l;bl 
I10Ą CAoelI oprannqeCRIIX .iRllAROCTeii OT~IaCTII ouncaUbI B CTaTl.e 193'1 r. 

j{ORJI3i\ax At:3i\",1lI1l Hay," (17). 
Bpnr3i\a Hay'IHbIX COTpy~IIIDWB AIm~e'HIII Hay" eGep y"'-o IIpIImy

UII~Ia K pa60Te no 60.lee ft;eTa.lbHo:r.ry lI;3yQeHIIlO BOIIpoca o IWpp0;311II .iRC

Ae,3a D npncyrcTBIIII ;:I.rCKTpo.IIITa II npO);JI\.TOD ueperoHRll HCtpTH. II;3Be
CTHO, tITO f)TII BonpOChI II.:\ICIOT rpOlUaĄuoe npon;:WO,ll;C'l'BCHBOe ;3B:aQCUHC. 

no ,i'l;UUHLl!u a1UepmmBClwii CTaTnCTHlm em.Cl'O,:J;HO 60ACC 10% MeTa..'I'[H"QC

cruu: KOllcTpyR.u;nfł Ha «RecllTJIHbIX nO.IJlX» (HecpTRRLIX npO:\IJllCAaX n 

$ano~ax) BhIXOilHT II$ CTpO" 6.IarOAapH IwppO~Hn. GymecTByoT IIpeApaccy
AOR, QTO Ca1\1l1 UO ceGe 6cU;3HH, l\.cpocna II Hcr]JT-e. yEC upn HII;3RHX TC1\I

nepaTypax BLI,3I:.lBUIOT ROppO,3IIIO ~[eTa.I.iIa. 4>n.ilb:'!IOBa.a: TCOpUH ,lI;UCT l'OQHblli 

OTDCT. XIIlIUqeCKII QIICThIU 6eH;:lIłH II p;pyrlIc npO.IryRTlll rrerpTerreperOHRn 

..Be lUoryT nbr,3bIBaTb IwppO;3nn. r.IaBHOii rrpn'lIIHOii KOppO;31I1I JIBJJIeTCJl 

"npnCjI'CTBlIe B.mrn) fi OCOGCHROCTH DO;'l;bl, COAepiKameit paCTBopCHHbIC 



-CO .. HI. BO~HlIR.W TaIDI:.e ~MJlIIpHqeCIWe lI!lejJ;Cr3B.ICP'Ie o TOl\r, 't.lTO GeU,3IIH 

ocoGeHHo cIIOco6cTByeT 1{Oppo~nll. llOiJ;Ue(IeUO, qTG DCOGO 6nrcrpo ROp

pOiJ;HpyJOT 3CCT3..rAUQCClme llUCTn xpuun.rnm 6eS;3JlHa nu eyfJ;HaX, Tpau

oCuopTnpyIOm;nx 6eH;JUrr, npn 6n.meTe, Ha 06parllO:'!1 nYTu, n;i 71lOpClWfi BO;J;bI, 

Me:a:\,lI;y TeJ1 Te .iRe CYAOBbIe TUBI{ll D Tex jI'-e yC.lOBRBX) HO nepenO;3Jf!!!rrc 

HCcpTL, KOppO,1.l;HPJIOT ,3rra'tJHTC.ILIIO l\IeHbme. OTCIOA3 rO~ILlti ;3!tIllllpn~:u 
BbIBO,ll;IIT ,'iUJ{.rIOqCBIlC, ~ITO 6eH;3lIH cnoco6cTnyel' lWppO,3un, "In) He mu:eeT 

MeCTa na CUl\IOi\I ,n;C .. lC, t .. UR TIonU;:}3.In JJurnn Ollb1TbI. QTo6I.1 He 6hlTb 1'0.10-

e·JOBHó!].r 6epy BbIllllCK'y n,3 llaIIopTa lIlEW ::muiJ;C:\lnqeCIWii Gprrra;J;hI, pa6o
TUJOillcit nO,il; 06mctt 01'neTCTBCRROCTbIQ IIB.iI{. A. H. CTpe.rbHllIwna: «(;l\c
",Ie;3HhIC 06pU,3U.bI, o6paGoTanIIbIC 6CB;UIBOl\l n IIeIlIJITaHHI.Ie B paCTBOpc 
X.IOprrCTOro HaTpmr, ne ,1I;a.,UI S3.3IeTHOrO OTI~.'IOlIeHHH 01' I[Op;Ua~IbRoii IWp

pO .... I'!lII D f-lTOtł cpe,ll;e. IIcqJT'b AU.la .HEHOe CIi:.'10rrCRIIC Ił no.usy samIITRLIX 
CBoiiC'l'Ił nO OTHOmCHHIO I;: 'łCpamIy l'rICTa.If.Iy). B pC,3y.lbTaTe IIO.:ryQUCTCll 
D 1I0.TROił rapl'lIOIIIIII C q>U.4bl1IOBOii Teoprrcii:, "'Iro BII 6CII,9lIH, HU He(llTb, 

,caun IIO ceGe npII HH,31UIX Tei\lUepa'l'ypax l'IICT3.iI.[a He IwppoAnpyIOT. Bo,ll;U 
n Apyrne IIplI1\ICfJ.lI ltOppO,ll;npyIOT ueT8.:I.I. Bl\IeCTO cTaporo ~:nIllI1pllqeCIWro 
nbIllO,iJ;U o TOl'lI, qTO ueHplln llbI,3I.IBaCT IIpn HD,3IUIX Tc:ullepaTypax IWppO-

131110, IIO.lrmeTCJi llUi1.IeRTHTleCKII npann.ibIILlii nI.IBOD;, 'ąTO o6paGorr.:a 6CH

I3IIHOl\I 6e,3pu;3.nFIHa lI, c,,[ep;oBaTe.łbHO, ne ,3a.n;epiltDBae'l' f:lHeprn"<:llloit u:op
pO;3IIlI OT Gu.mCTa ~lOpCIWft BO,itbl, a 06pa6oTlm HCf!)TbIO ,9a;J;epJłtunaeT 
'ROppO;3IIlO. IIpaQIlHofi .iR8 IWppO,3l1Il JIB..IJICrCJ{ BCeril:U 6a"IacT -l\lOpCIW.iI 

Bo,n;a. 

-ą:ToGbI He GbITl:a ro . .mC.IQBIlhBI D nO,il;'łC(llmn8nnn TorO ~Ha-ą:eHHJI, 
KaRoe mueeT l'pUUllgU p.Iel .. Tpo.IHTa n oprarrn'leen.OI'O nem;ec.TBa .11;.111 TIHTBH
~HDIIOC1'II npOJJeCCOD ItOppO,3HIJ, yt\3JI'y Ha c..reAyrom;ne BUOBI, na6.no/J;CHIlMC 
MHOii JIn.:reRHH. Cor.mOIlo olly6.:rnKon8uBbul 1\IBOił paHbme ),aUIIbBr (17), 
no npetJ;BaprrTcJrT:.HLlnI oIIhll'mr, 1\.3;3a.rOCÓ, -ą:TO Be IlOaD.IneTCJI OqarOB Pjf{3-

ll.reHIIJI Ha .iłLe.'le;:Jc y rpaHugbI 6eII,3HBa fi ;3J1eKTpO.UITa, ec~ul l .. p.mltTpO
~łnTy npu6UBnTb AOCTaTO'q"HOe RO.'mqeCTBO paCTDopa C]J.nmaTa nUTpnR 
(paCTBopUMoro CTeR.m, Liquor natrii siliciei). O~naI\.o OIUl.;ia.łOCL., '3:TO npu 
OqeUb npO,iJ;O..I.ilmTc.u'UOl\{ xpaHeHun (6o.ree meCTrr :r\ICCJIł!en) nec .me Ha 

TaR.HX rpaHHgax 1l0HD.IJIeTCJI TQqelJgOe pJImn.ICUUc (pitting).. TaRliJ! o6pa

$0l\I DJllJICnH.IOCT:., 'tJl'O ,l(3..iIW B IICI~.IIOqIITe.IbHO 6 .. m.ronpWl'rUbIX yC.:rOBIUlX 

JJ;.lH 60pl:a6bl c ROPIJO;iIIeit (npn6umm rue.IoqnOrO ClIJUKaTa HaTpml), IWII

TOJiT .iKe.łC,3a c rpaIIIIl,!;cii OJ(HOpO,1l;HOCTII HB.lJIeTCJI Ban6o~Iee onaCHbIlI 

B CMbIC.lW nOHDJIerrIIn IWppO,3nn. llpn:qHHy TOMy By.iI~HO nCIt3rL nee B TOI\I jRC 

BhICR3,3aHBOI'tI :nUroIO nbIlli8 nO"IOm.eJ1HTI, qTn DCJ!ROe H3pyIIlCHne ~m.nHIIO

·TCH!!lIa.orLIłOC'l'1I lIonepXI1QCTU $Ite.le,3a cIIoco6cTnycT IWppO,3IIII. 

~ImIlIIOTeHUlIa.ilLHOCTb I'tIO.iKeT 6111Tó uapymeaa ne TO.tLIW PB.,3.IlPI

HT:.IMlI nprr:UCCJII'tIII I{ cauoMy 1I!p.l8Sy (cJIyqafi l\IfiRpORORTartTa), Be TQ.Il>lW 

lwnTU1tT3.1'IIll .iRe.m,'iU Co pa,3RblMn lt13'repna..railllI, 6YiJ;J. TO TnepAhIe, GYAb '1'0 
JKHA!tIIC, 6YAb TO .npOBO,iJ;umm r3..[hBaH.n-qeCKorO TOKa, lUlI ue rrponOfl;Hrm.n 

T01;:3" llb1.[bIQ II T. II., TO ]J;U.ił\.C rrpOCTUJI ],IeXaHrrqeCRR.II o6pa6oTRU rrapyIIlHel' 
'fHmn:nOTCHjJHU.łbHOCTb 1I0BepXHOCTII l\leTa.r~Ia. 

4>n.'1b:i.\IOnaU 'l'COpUlI AneT 01'neT Ha o6m,ati BOUpOC o TOIlI: noqm(y iKC 

rpaHHga OJJ;HOpOAHOC'J."lI, T. e. cOnpRI\OcHoBeHlIe il\.c.-IC;3a c rpaBIIgeii pa;~

AlPIHLIX cpa,3 D.bI;3LIBaeT npOI!eCCLI pman.lcHIIlI. OrnCT f)TOT CnO)l;lITCH li TOMy) 
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'lITO Dec rpaill1llbI O,l;HOpO;1;IIOeTJI nprr T~OHl'3I~TC c jl:.e.le,30JI npnRO;J;JIT R IIa

pymcnum almnn:OTeHllua.lbHOCTII UH ero IIOnepXl1uCTU, a nupymeHlIc ;:nam
HOTCHlllIfi.IbROC-TII CO~iUleT 6 .. mronpUH1'Hbm ye.lonllJI .~.HI pa,3pLIBU nepno

ual:Hl.lbHOll alwpqmoii JI.Iemm na nOnepYHOCTII .me.lc;::a II IipnCT1U~I1l3a.uUJl 
,)ToH n.Iem .. u, T. e. I .. 06pa,30naBUIO 06MKHonCIIHOii p;n.3nąIlHhI (el\I. no
,::tpo6rroe 06'LIICHCHne npOllecea p.m.3B.IeHlIll ClllI.lbJWDoii Teopncił n MOIlX 
(",TUThIIX 192.1, 1!)25 II H12ti Tr., lllITIIpon3HHblx nMilie). 

l{TotióI ne 6MTh rO.IOC-.IOBHbUf n pToli 06.IUCTH, y:r.;.a;l .. Y, 'ITO ne 

TO.lb1to fueIiTpUlIeCHOC COCT01lHne, BbI;3hIBaC:\IOe ROHT3KTml TOHROii OR.CII,Il;

noli n.lemiIr Ha IIOlWpXHOeTII aW.le,3a c pa,3.1nQUr,HlII :.uaTepna.IUl'IIn, HO 
;~aaie npOCToe :!uexaHlI'lCCIWe COCTORlme IIonCpXHOCTlr, Ha lWTOpOU .IeamT 

;:)1':1 m;optllHtlI1 1l.ICIITm, onpC,J;c.IJłCT 'l{UC.IO nOHB.1J1łOllinXCJI I'-pnCTU .. l.IlIQe

CRJIX UeHTpOB, a ~.II\WEaTe.lLHO II CIWpOCTb ee r:.prrCTa.l.Jll,3aJJun. 

nHJł~. II. II. KpOTOBh1:n, no Moe:uy npc,l;.wa'-CH.IIIO, II,3yQCaU CIWpOCTh 

,'3aI'-pneTu.l.IU30n3HIIJT TOHRlIX a~IOptlmblX e.IOcn ncpex.lruh,iJ;eIIIIbIX oprUHll
l.lcmmx ncmeCTB. B ero CTaT.óe, UUrrC l I3TUHHoit D lI;:meCl'IIHX AI,-8J1;CJlIIn 

HaJ" eGGI' (1932 1'. ,I',; 6), ouncaHbl C.IJ'InII, "or;1a a>lOp'pnaJl TI.lCTU;a Ilil 
o;J;uoro II Toro .me lIcpeox.m.iJ'-,'J;CRRoro nem;eCTB:l epaDIlII'l'c.U)IlO AO.Iro He 

l~pUC:l'a.I.lrr;3ycTC.fl, ce.III OHa llOI,-pbIBueT no.UlponUHllhle IIonepXHOCTII 1118-

'fU.I.IU n TU A~e II.IeHIi.a lIS Toro .:n:w Bcm,eCTna, rrpn Tex n~e yC-.rODIIRX l'CU
llCpUTyphI H :1;p., ITO nOl~p.ómalOU!~UI mcpOXOB:rr:DIC IIOnCpXHOOTII 2\f8Ta.Ma, 

OqeHb CIWpO ;~aRpI!CTa.I.lrr,301łhIBaeTClI. HurrOlIHIO IIapa~l.!e.ID;3M f)TOrO f:.Ji.y

qaH c C..ly-':I8illln ORc.rr~ROii 3lIOP(PUOit I1.IeHI"I1 HiI IIOBCpXHOCTII .ilW.ile,3a. 

BcnItoe HUpyrnClIlIC OAHOpO.,IIOCTll B Il.lCnIW clloco6cTnyeT ce IipnCTU.I.nr-

38J.!IIU, T. e. pU,3p)'mCHmo CU.1QWHOCTR II o6paSOnUfJIIIO o-qarOB p.a\.8D.!CHlIR. 

BOT noqc:ouJ onpC,lJ;C.IHIOmn~ MOlICllTOl\I n npouecce IWppO,3JIII JRc.łC,3a 
JlB."lHeTCJ1 ero IWllTaHT C rpaIIHy;:nul O,:J;HOpoAlIocTn, T. e. npe~I~,J;e Dcero

c rpaRHI!3.M1I ,iJ;ByX tlJU,3, asaTeJ\! y1KC n c rpanIlU31'tIll MCX8HIIQeCIwii: 
CIuomUOC-Tfi (CiU. exc:uy :n.laccmpmW!!IIlI npogeccoB KOppOSfill .al:e~re,3a). 

~UI~.I10qeHne 

B JlIoeH CTaTLC CAe.IaHLT JTC}lBbIC maru n l1anpUB..ICHBII ~ICTO,ll,O.!IOrn
'l8mWrO ll;3.y"'łenUH llB.mHnii: IWPl'0,3uu. B:uecTc c Ten J{ Hrrr,ll,C ne ,3a6LIBUIO· 

npnl ... I<lA;UOrO ,3HalJCHJIJ{ rrpo6.leJIbI ROppO,3fiIr .2:\.C.IC,3R. Ha,ll;crocb, 1ITO ueo6-

XOł\IUI0CTb Talwii ItQrl[6IIHIIponaanoit pa60TbI C.1CiryCT y:m.e 11,3 Toro, QTO· 

TaKII:\[ rryre:u ymc jJ;OCTHrayT.bI aeROTOpI:.Te npn:.uemll\lbTe n rrpOn,3BO,it;CTne 

pe;3.'y.IbTa.ThI: ,3R!!!IITa c.men HeqlTH lIoBepXHOCTH il\.C.IC,33 AO ee conpmwc
HOBCHRJl C p.leI\Tpo~mToM II ,saU!llTa .a,-e.lC~a OT ROppO,3IIII IIPII nOllIO:m;u 
I>.IICTORCIIĄHbIX n.Ieaou. 

B ;3aR:.IlOQeHJlC cupomy : 6LI.! ..In yl\IeCTeH ,3Ą8Cb B 06C'l'D.UOBRe ropJl
ącii npOII,3BO,łl;C'.rBeHHoił pa60Tbl l\Ioii AOK.I3~, npee.:reAyIO.mrrii O,~Hy fi,3 ,3U,iJ;a-q 

AH CCCP, .3u~aqy nO,.1;neĄeulIH TeOpCTJPlecRoi1 6a;ihl no~ npon;mop;CTDea

Hble rrpoueeCbI? 
3Aech Ha Ypa.rc npnxOjJ;IITc.H lIMCTb Jl;C .. IO no npcn:iUymccTBy C npo

yCCCOlU n.-III ,2J;06Mąrr qepHOrO 1tIeTa~r.1a lI.Ill C KOHCTpYRunett n;3 Hero DCC

BO,sMO.iJ1HIJIX i'lr3IIIUH. Ka;3u.rOCb GM, qTO DonpOChI ROppO;3IIII .i.I'-e.·re,3a eme 
~a..IClm. OAH8I\O aTO TO.'l1>Im IHllKymUJlCJl CTOpOH3 fl;C .. 13. Y;RC nplI IIpOII~-



I. KOppO~H.npll 
Te.l\IIICpaTypaX 

cYWecTBon8Unn 
am,lRIIX elaCB 
~.IeKT'pOJIITa 

II. Koppo;"," 
npIJ DLICORHX 

'J'clłmepaTj' pux 

CXEMA It.,fACCR<I>RltATlRll npoIlEccon 1I0PPO:')HII JKJlJlE:')A 

1. C.ly'-IaJJ lIJUlqwłwHTałi:Ta 
(lUeCTflhle TORn, ()~ImO~InL1e 

o'Jarrr It0PPO;3IIu) 
-----1----------1----1-------

2. C.I}HIaJI :MaKpIHWfłTi.\R'I'(l 
(HapymenJlc ;;mnUfl(rrCHu;n
a.lJ:,UOCTll IIonepxHocTll Me
Ta.IJa, o.a:lloBpelUeHHoe 1I0~
ilmmOBeHJU~ lIITIornx O'lJron 
TWpp(};:mn) 

n. tj)J1;:1:UnO-XIIJl.Iu<fcCltlIe re,w
mUl J:OHT;HiTa mf'.1C3'l c; rpamr!!a:Ull: 

l'fUbDa H lllJe-r S npORGJ,IIT 

S /I H 'I Clwii TOli: 

S lIe nponoAHT TOlia 

f 
S npOBOJ;IfT TOI{ rr S m' 

S II L nponO,HIT TOIW 

I L - ~.lCI'TIło.1l'IT H I~ - IW 
~.ICli'J'po.mT 

f Of)a S npOBOfl;J1T 'f 01'1 II.TII 
ero ne npoBo,iVIT 

Hl n 82 ] 
O.'l.UH II~ .. S npOBO.1l11T 1'mi. 

l ,tpyrolI ne npono .. \IlT 

(~ J L - ~)JeliTJ)O.InT 
L 11 J l 

1., II 1'3 { 

J-, - He p.f(~r.TpO.rnT 

1.1 lf L 2 06a fj.łCKTpO.In'rI,1 

O.tUB n,"1 L JlB.łllC'fCll }\.1('I;

'rpo.łlł'l'mr, .ll.pyroii IW 
~J.TeKTpO.JI1T 

tj, reo~teTlłn-1 
qeCKIIf' YC.IO-, 

nHfI I{OppO;'H1n 

n. I\llUC'I'IJ11C
c RH c yC.lOBlIn 

IwpJlo;;nm 

-I 

et. HepUBHOl'lJcpnoe no-
I,pJ,lTUe me.le~a 

~ Tpe!l!HHI.l ltIem.lfy lIH'
.1e~OJl[ II nraT~pna.łOlIl, 

ero 1l0RpbIBalOU,!.UlII 

r TpemnIIM B M8TCpH:U.<>, 
IIOKpLJD<lJOmelll4\e.Ie.'~o. 

15 Tpe!!!lłlTLl fi ellI110M ,IH'
.H'3e 

et. B.tIOlllne ,/I,llumcnllJl. nil 
CI~OpOC'fL lwppo;nm 

B MOTOXłlłUłPWCRll(! Ił ne
pnOĄUlJCCKIIC KB.lCmm 
npIl paCTBoperrmr 'I;.e
.1(~Sa 

I jf,hlmamllc ~.H'RTpO.'lLI 

n p Ił lU e 1J: a n JJ c: S oGo;ma1JUeT Torp,loe Te.lHt, L oGo;3HaQ aeT aLuiwoe TC.IO II G o6o~I1nqaeT ra:3ooGpn;moe BeWecTBo. 
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nO/leTne QVrVU3, .me.lC,33 fi eTa.lII, Kal~ :.umRHO ;iaIi.IlOqnTb H;3 Moero ĄD

Ii~taAa, HaMe~aeTCH ux JCTOnqnBOCTb nI? oTtwmeHRlO R Koppo;nlH. -qCM 

O.lHopo"nee II qnme !I8Teprra.r, Te~I :MeH'bIDC y Hero yC..IOBUit ,.J;.IH :MIIRpO-· 
ROHTaRTOB II llaxpOIWRT3XTOB, TeM OH 6YAeT yeTOrrqnBee OT KoppoSHIr. 

To lKe CaM.oe MOllLllO CR3f13Th II o npon;=mO.lCTBe :!'framua. ){O.DRHO 110 DO;3-

::UOatHOCTII I1;36eraTb uceBO;3MOm.rrhlX lI;3.łIIIIlHlIX ROIlTaRTOB jRC.Ie;l3 c Ąpy

rrr?tlll MaTcpII3.m:uII. B oco{)enlloeTH ,1;o.nRHO I1,36er:lT& Toro, ąTOGhl .iKe..IC,30 
npnX.OJJ;II.IO O,1;HODpe~IeHIIO B JWHTaKT c tUeliTpOJIlITOM fI BO;3;J;yxo.n (RB.le

aHlI 06płll;3rUD3BII1I), fi TURme OUbUeHIIJI m.e.re,3a. I\O.10CCa.IbHhIe TPYĄHOCTH, 
G:OTOpI:.Ie rrpeoAo.JCnaroTcn ~,l;eeb A.rH 6opo6hl ,33 ~leTa.I.I cTaHyT :iUenee 
OCTpbD.In, ee.III fJTOT lleT8wr.1 l1y,l;eT BO;3;'jIOJRHO .J;O.II.ille e:rym.UTb. l{acTo 
c.UaCCHRC oAHoro RH.lOrpa:u::ua m.e .. le;:18. OT H.OppO,3un coxpaH118T ue.lnIC 

TOITHLI .iKe.lesa, Tal, RaR IiOppOSlll1 B O.:lłlOM l't1eCTe M8flIIIHbI '(!aCTO BbIBOĄllT 

IIS CTpOJl 60.IbIIIUe ee .J;eT8.III II Ae.meT nx HCnpnrO,ll;IlnIl'tIII. 

BopbGa c ROppO,3lTcn ?iIel'a.lwIa - ~TO TamI,e 6op'b6a ,38 BTOpyIO UllTII

.ICTRY, lWTOPJIO n;:uu Ha ceG1I pa60ąnu R.mce J1 lIH;r..cnepao-TCXUnqeCKuft 

rrepcoHu.I COIOsa Bl1eCTe e IICC.le,l;On3Te..IbemL\1 {ł'POHTO~I, B lWTOpO:U ,'33nll
:unCT eBOU IIoeT II AI\a,'1;C:!\IRll Hayr.. CCCP. 
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