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I IloHCD HOJIHX HaOTQJIOJI ap«SJilf H roiiJ»MHif JipOJIO.UnH~ t: JIOYOIID>IO waJ'UTKOro , . ~ -

CJrlii:TpONeTpa C -rpeupaTKoA cjlolcy'cllipouoA K CJrHift'HmumKO!lllOro •)' . -cDftTpONeTpllo npe-
' D&p&TH · P,liJI HCCJ18JI.OJIAUI[ Bbll(8111lm1Cio XpoN&Torpa,P:'lecJtHN NeTOP.O¥ H3 Ofln)"'l8!lllOI JipOTQ-

. QNH •• cma:pcmHI:nOTpOH8 OHSIH TaJmliiOJIOt NKlii8D ( Ep .. 880 Mq). 0151Q''l8HH8 NHIII8U 

JI.IUnoCJo 2 'Ia ca. XKMH'l8CJ::oe puAeneHHe peAJtJOt 38Nem. no tjlpu:IUiliN JI8,'DIK&nocJo · 'lepea 

. • 10 NHII)'T DOCJ18 I:OKDA Ofii!Y'I8Dll, A tjlpU:DU apfiHll H rom.MHll fiWDI Bbll(ltli81Uol '18p83 
~; 

ItT lilT UT 
'E . Ho 

1
·
111 

.Dy --- Tb . r __,..... ~? 
r 8,2'lac 

Ill 1158 
:Er ~Ho 

? -

A • 157. Ha IIOlQ''l81lllOA spfi118JIOA tjlp&I:IIHK, B ltOTOpoA OTCYTCTBOBAIIH DpHM8CB 'Ho 

N8TOAON SltCTpai:IIHOIIBOA XPoNATOrpatjiHH Ha J::OIIOHitAX C rHA~fiH3HpoB81lBLDi CHnHJ::ar8n8M1 

~ DpoDBTAIIllblM All ( 2-sTl!UireltCHII) OpTO«jlocljlopB:OII KIICIIOTOll:, · '18p83 paBIIbl8 H.IITepBAIIH ape

M81111 Tpll paaa BMA8nBIIKCb p,oqepHH8 AltTHBBOCTH. AKCDp03RH B ron&MIIllo (B KA'l8CTBA anmsK• 

Ta IICIIOII:b30Balm 2,3 'N paCTBOp COII!IBOA ltiiCIIOTM)o fipH 113roTOBn8BIIII IICTO'lllJIItOB AnB 113-
~ - ~ .• c ' ' 

M8p8HHA 113 9TIIX P,Byx ljlpaltllllil ( Dy II 'Ho ) fibllm B3llTH OIIp8P,81I811llbl8 'IACTJI IIX altTIIBBOC-

TIIo. C IIOMOll!biO CJ[IIBTIImumROKBOro Cll8XTpDM8TP8 fiWIIII H3T'l811H •)' -cD81tTpH STIIX npe-

rxapaTOBo OrurB H3 Cll81tTpOB P,llCDpo3l!SI II01:838Jr 118 piiCo 1. Ka:1: Bll.ltHO H3 p:a:cy.BXa, CAMHM HII

,TeiiCKBllbiM S1Bnll8TC!l tj~OTOI(I[I[. C SlleprKeft 830 J::9Bo • 

Ill 
Ero HHTel!CliBHOCT& yfiMBAeT c IIepiOAOM IIonypacnaAa 8,2 'laca. H3B8CTIIO , 'ITO JIPH 

pacnap,e_ Dy UT B03BilltaiOT xapax:Tepswe P.liJI aroro H30TOtta raMMa-JtBal!TH c aueprxell 

327 ltSBo fiOlQ''l8BHblft BSMH p83YIIl»T8T0 TU:BM ofip830M, .lt0lt83b1Ba8T cyiit8CTBOBallll8 ll81lO'IKJl 

p8CIISA81 B8'1Hll810ll!8llcSI C paaee B8B3B8QTIIOrO B30TOII8 :Er lilT · • 

IIW 
fiepRO.It IIOnypacnaAa :Er BAMI 01Ip8A81I8H no lt0JIH'l8CTBY HSitOIIXBlllerocs A0'19pHero 



uaoTOna Dy liT n nocneAoBaT&IILH!dX Bb!Aenemutx. ITpH STOM neT llli:s:axolt. ueolSxoAJ!MOCTH 
liT . 

AanaTb xaxoe-nu6o npeADonoJKeHHe o nocTonnolt pacnll,!la Ho • ITony'I&HHNil nepuoA no-

, . lilT ( + 2) ( ) ' nypacnaAa .Er , oxaaancn paBHb!M 24 _
4 

).QIH puc. 2 • OmHlSxa n onpeAenenn nepHo-
IIT 

All ItonypaCDAAil B OCHOBHOM CBIIaaHa C Menoll AXTHBHOCTI>D HllltODHBmaroCli Dy H C 

omHlSKOil B onpaAenaHHH AOnH altTHBHOCTB1 B3liTOil Amr H3MBpBHHli'. 

0 cymecTBOBill!HH H30TOna Hol6T lSb!nO Bb!Clt838l!O Dp9ADOnOJKBl!H9 B palSoTe rpHrOpbe-
/2/ lDT 

Bll H AP• !Ill OCHOBS HAlSIIIOABHHli' ltOHBBpCHOHHOil nBIIJlB K3 21 Dy B roiibMBBBOM npe-

napaTe. AnTOpb! CBli3b!BiliOT npBcyTCTBHB nHHHH Dy
1

DT c pacnSAOM ueuanecTnoro. B30TOBil 
. UT , · · 1 /2/ 
Ho , ecnu ero nepBOA nonypacnaAa cocTaBllSIBT 0-20 MBil. 0Anllxo n plllSoTe ne 

. lDT 
HCXntO'IIleTCli B03MOJKHOCTb DpHC;yTCTBHli -Dy B rOIIb).(BBBOil cPPaltllBH B BHA9 BpBMBCHo 

.. HllmH onb!Tbl AOXA3b!BAIOT cymecTBOBallHe STOro B30TOnll. Jlmr _ onpeAenenn nepH~Ail no-
lDT , 

nypllcnaAil Ho 6blno cAenllno cneAyJOmee: H3 ron&MHenoll cjlpaxnHH BNABlLIInH TpH pll3a 

AO'IBpl!Hil ABCDp03Bil1 DpH'IBM Bp9Mli HllltonneHHB B30TOnll lSb!no BO BCBX cny'lllBX OAHBM B 

TBM JKe. · BNAenene AncnpoaHH ocymecTnnnnocJo xpoMilTOrpllcjJK'IB~ !Ill xaTHOHHTe "'Jlllysxc 
/3/ 

50 x 8"'. SnJOHponaHue npoK3BOAHJIOCio pacTnopoM a , -oxcuHao6yTHpllTa llMMOHHSI • STOT 

MBTOA IJ03BO,IIli9T 3Hil'DITBIILHO ,CO!tpllTHTb BHTBpBanbl Bp9MBHH MaJKAy BOCBBAOBaTBn&l!!>l).(B 

BbiABDBIDiliMB1 'ITO O'IBH& cymeCTB9HHO B STOM 0Bb!T91 XOTli' II H9 AllBT Tllltoll BbiCOXOil CTe

BB.IDI O'DICTKH ABC1Ip03llll OT MllTBpiiBCKOro H30TOIIS, KllltYIO All9T M9TOA SltCTplllti(BOHHOil 

XpOMilTOrpllcjJHH. 

ITo xonH'IBCTBy naxoDKnmellcu llXTHnnoCTII 
IGT l~T 

Dy B3 Ho n Tpex nocnenonllTBIILH!dX 

BNA9B9HJlliX lSb!II OlrpeAenell nepKOA nonypaCBilAil 'llo IGT 

(pxc.'13). 

+2 • Os: oxa31lncll pllBHNM (18 -4) ).(BS: 

HeolSXOABMO OTMBTHT&, 'ITO Bpll HCCnBAOBaHJlH CD9:S:TpA XOHB9pC~OS:Hb!X sneKTpOHOB 

npenapllTil Ho , Bb!Aenennoro U3 sp6uenoll c!JpllKitHH1 Jia).(B TllXJKe 6l>Uia o61IIlPYJKBIIIl K .. 
liT 

nHHHK nepexonll 327 .xan Dy HsT9IICBBIIOCTb XOTOpoll y6NBAJlll C TK •(8,1 !.003) 'lAC 

U8 
A • 156. 0 cymBCTBOBilHHH B30TODil :Er HKKilltHX CBeABHJlll B nHT9pATYP9 H9 6NAO. 

Hama ODb!Tl>I D03BOnHJlH o6HilpylKHTb STOT H30TOD. Jlrur S'!'Oil nenu Jill , fJ -cnex-

TpoMeTpe 6blnB H3y'1BIIbl D03HTpoHHb19 CD9ltTpld CIIBllYIOmHX 

ron&MHli' ( I ) i rom.Mall, Bb!AeneHHNil ua cPPilKitHH Er 

cPPilKitBll: ( Ill ) • 

+ 

npenapariln: c!JpaxnBK 

n ) • ll ap6uenall 

Bone& DO!lpo6HO HSMH BCCJlBAOBanCII {J -cne:s:Tp STHX TpBX npenapaTOB B lKBCTKOil· 
' + 

, o6naCTH aJieprHu ( :E fj+> 1300 Jtsn). (rpllcPHKB K10pB fJ -cne:s:Tpon npane!lenbl ua pHc. 4). · 

rpa.IDI'IIIld9 aneprHH D03HTpOHOB BO BCBX Tpex CIIY'IIlRX llnH o6oliX ltOMH0119JIT n·npell91I11X 
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sJtcnepli:MoHTan&RhiX. omn6ox co.n.nalllllOT. ITo nepnoey yfibiBilHIIB HHTencEanocTli noanTponon 

nponapllTa "' .I •· ( 'T * • 57 t 2 Mnn) ltOMJioneuy :Erp - 8000 Jtan n, no, xpab:ell 

MOpe,"' cymecTXlBIIJIYlO'IACT&'· UHTOHCK!!IBOCTll ltOMJIOHBHTld :Erp • 1850 ltSB cneA~QT llpHIIJ:CilT& 

:s:3oTOJiy ·Ho 
118 

• IToanTpoBb! npenllpaTa "' n . " no nepaoJty nonypacnallll 'T u • 00+·10~ 
1&8 71 - ·-

(p:a:c. 5) TllltlKB CII9Ay9T OTliGCTll K :1130TOny Ho , ltOTOpNil HSKOil:llnc.ll B poay-m.TATG p8C• 

n!llla :Er IU o Heo6XOAIIMO OTM9Tl1Tb1 'ITO 61ll!3ltHft nepHOA nonypacna,[la ( .T * • 47MIIJI) 
ua 

liM98T U30TOJI lJo • 0llH!IltO Dpll HCCIIB)tOBa.IDIH ')' -cn6KTpa l!: Ctt0lt'l"p8 ltOI!HpcUOHHNX 

anexTpol!on llpenapaTa "' ·n "' 11.e na6l110llll&TC9: nepexo!la c: sl!epr.:re.ll227 :w::an. Dy 111 
. 

3TO ,ttaeT 118M B03MOJKHOCT& UCKnlO'Ili:Th DpllC;yTCTBBG Ho lU B npenllpaTe " R " ll OAB0-

3Jla'IIIO BpllliHCilT& DQ3HTpOHbl C :E '"·3000 H 1850 lr;SB llo
1

U 
rp 

Ta:s:UN ofipll30M1 dlliDU Olll>ITb! AOXA3NBAIOT cymeCTBOBAHIIB Honoro H30TOIIA :Er IG
8 

• 

HllMH 6blnH nponelleJiu onNTU no onpelleneum nepxo)ta nonypacnAAa H3oTOna :Er
111

• 

' 
Hay'lanoc& napaCTil.IDIB H yt'ib!BilH!Ie II03BTpOHHoll aJtTUBHoCTH ap6xe:aoll «!>paxnn (" m "') -~ 

ofin~m .sl!eprnll Bldm6 1800 xan. H3MOpe.IDIII 6l>Uill Jl~'l8Tld CIIYCTH 15-25 ),(Btcy'T nocno Bld

ll9li8HHll ¢paxnitH apoxa. KpuBall U3UOI!GHHII HIITBIICHBI!OCTH II0311.Tpol!OB noJta3aHa sa pHc. 6. 

Bu,ttB:o, 'ITO Ol!ll cnolKHilH ll cocTOHT H3 llnyx ItoMnoJienT: 'T H .. ( 117 t 8) ).(BR H 

'T H • (50 : 15) MHHo 3TH nep:HOAld nonypllcn~a MLi OTHoCllM K 'Ho 118 
X Ho In , 

coo7•eTcT:ae.ID!o. Rnnoro HllpaCT.allHll no3HTpol!noll llltTRBIIoCTU HaM na6nmAaT& lie y!lanoch. 

Mo)K)(o 3axnl0'1HT&, 'ITO nepxnult npellen AnSI' nepKOAil nonypacn4Aa :Er 
118 

panen 10-12 MHn. 

. ~ IU . 
DepuoA nonypllcnallll .Er·,no ony6101ltoBaJIHbiM AlUIHl'>lM,.CocTannnO'r 2,4 'lllCa • 3anu-

iaa 
lK&HHG- 3Hil'IBHHB 'T H AM :Er B nameM ollblTe, no-BBAHMOMY1 CBH31lHO ,c npxcyT-

cTBH6lll H30TOIU1 Ho lU • 

JlOOOnHEHHE. ITocne roro, J::AK Mbl AonollD!nH CBOll poay-m.TATld o !!OBI>lX H30Tonax 
. tn U8 . · ui 
.Er , Er . H Ho ua XV eJKeroAHOM conemllHJlll no su:tepnolt cnexTpoc:a::omr:u n 

Munc:w::e (HHnap&, 1985 r.) 1 n anpene noBBII:noCJo :w::pa'r'Koe npeanap~TGl11oHoe coot'imenue cjlpau-
/4/ 

ny3CimX aBTOpOB 0 B ltOTOpoM TllltlK& HMODTCli Alll!RhiO 0 cymecTBOBAUHH STUX H30TODOB: 

lDT Ul 1151 
Er (15 ),()Ill) R Ho ( 13 : l MBll) o :Er (20 MHH) t 

B 31lltnlO'IOUKe anTopbi Bb!pAJKaJOT ncxpellli:JOJO npU3Hil'l'eiiLHoCT& K .R. rpoM:ony aa nno- • 

AOTBOPHI>la olScyJKAeHJlK H AHCKYCCH100 8CDKpall'Ty_ Y. Ha31lpony u ,CTyAeHTY-AllilnOMHl!ltY 

H. C:s:poJKeBy 31l Y'IACTUe n U3NepeHKliX u o6pll60TKe pe3ym.TilTOB. 

,,~· 

5 
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