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9TO Bb!pa)i{aeTCH · B 'IIOHBJIEHI.H.H · 66paTHOI'O aerionHpH38UHOHHOI'O 'ToKa, .KOTOpb!ll nocTenen

HO naaaeT .llO HYJIH .. /p.Hc.2/ •. 
• - : ,, • ._< ,,, - ··,· ;. ' 

CneKTpanhHOe pacrrpen enen.u e .ll enonHpHaauiiOHHhiX ToKoir'6hmo :n:cnonh30BaHo' ne~ 
/3 4 5/ u 

.. KoTophiM.H. aBTopaMII ' .. •. . . .z:tJIH ,onpe.q:,eneHIIH ;n~no,)KeH.HH, anepreTH'IeCK.HX ypoBneu, 

, J!a. KOT~pb!X 38KpeiiJ151,IOTCH_, 06'beMJ:Ihl,e. 38p51.1lhi,. C03.1l810IUII.e Y.9T0ll~HBY_IO cpOTOIIOJ1Hp1I38-

UHIO, 

2, 0TKphlTHe ¢oTO&J1eKTpeTOB ~ ¢u3.H<JeCKUe IICCJle.z:tOBaHllH ¢oTO~ 

Bee ,BbiW ~ynoMH!!YThte, uccne.z:toBaHIIH cpoTononHpiiaaun.u Kp.IIcTannoB npoBo.z:t.unnch 

c. ·To'IK.H. apen.uH uay.~~HJiH.HX cpoTonpoBo.z:t~ru.ux. C_BOHCTB. B 1937 roay. aKa.z:t eM.HK 
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r .c. Ha.rvKaKoe
161 

nonowen K aTOMY eonpocy coeepweHHO c npyroii: cTopoHbi, OH. 

n epBbiM oopaTHn BHHMaHHe Ha COXpaHeHHe cpoTOITOnSipH3aUHH B T9MHOTe B OT.CyTCTBHH 

eaewHero nonSI, I-1M 6z,xno o6aapy)KeHo, 'ITO nnacTHHKa H3 nonHKpHcTannH<JecKoii: cepz,x 

coxpaaSieT ceo10. cpoTononSipH3a.UHIO. HeHaMeHaoii ·B -reMHOTe 6onbwe 15 <JacoB, VI cxo

nSI _H3 npencTaeneHHSl 1 'ITO 3aMe<JaTenbHaSI' yCTOii<JHBOCTb DOnSipH3aUHH. aneKTpeTOB 
nl . . 

8ry'!H CBSI3aHa C cpHKCaUHeii aapSinOB BCnenCTBHe pe3KOT'O CHH)KeHHSI npOBOnHMOC- · 

TH oopasua BO epeMSI era saTBepneeaHHSI, Han)KaKOB yKaaan,_ 'ITO nonooHblii MexaHH3M 

HMeeT MecTo H npH cpoTononSipHaauHH, TaKHM o6paaoM~cpoTononSipHaoeaHHaSI nHaneK

TpH'!ecKaSI nnaCTHHKa SIBnSieTCSl ·SHanOI"OM aneKTpeTOB 8ry'!H, noaTOMY OH npennci:mHn 

nepMaH9HTHO cpOTOnOnSipH30BaHHbl9 nnaCTHHKH. Ha3BaTb cpOT09neKTpeTatv1H, a aneKTpe-
. • . . I ·. 

Tbi 8ry<JH - TepMoaneKTpeTaMH. TaKHM o6paaoM 
7
Han)KaKOBbiM ObinH OTKpbiTbi cpoTo-

aneKTpeTbi H 6z,mo nono)Keao Ha<Jano HccnenoeaHHSIM cpoToaneKTpeTHoro cocToSIHHSI . . 

• TBepnz,xx Ten, B 1951-1952 r.r. HccnenoeaHHSI c·cpoToaneKTpeTaMH H3 cepbi 5btnH npo-
- . . /8 91 . . 

non)KeHbi H pacuJHpeHbl Han)KaKOBbiM H KawyKeeBbiM ' ~ Ha pnc;3 noKaaaHa cxe-

MEi H3M9pHTenbHOii ycTaHOBKH," COCTOSllli9ii H3 3aluHTHOit KOpOOKH nnSI cpciToaneKTpeTa 

.H KeanpaHTHoro aneKTpoMeTpa. CeeT nanan ceepxy, qepea npospa<JHbtit aneKTpon, na-
. . . . . . . 110 11 121 -

pannenbHO aneKTpH<JecKoMy non10, B noanHetl:wnx HccnenoeaHHSIX 1 1 e Ka•Ie-

CTBe ·lf3M9pHT9nbHhlX npHOOpOB npHM9HSinHCb naMnbBbitl: aneKTpoMeTp UOCTOSIHHOI"O T07' 

Ka H nHHaMH'l9CKHH aneKTpoMeTp, 

. . . 181 . . 
B pa6oTe 6blno noKa3aHo, '!To: 

1 I CoxpaaSieMOCTb cpoTononSipHaauHn e nonHKpncTannH<JecKoii cepe B TaMHOTe sa

BHCHT OT. 'IHCTOTbi HCXOnHOI"O MaTepHana H TepMH<JeCKOfi OopaoOTKH of5paaua, . 

2 I B nonHKpHcTannH'!ecKHX nnacTHHKax cepz,x cpoTonomipHaauHSI coxpaHSieTcSI nyq-

we, '19M B MOHOKpHCTannax. 

31 nonSipH38UHSI cepHOii nnaqTHHKH non neficTBHeM CBeTa COCTOHT H3 CB9TOBOH 

nonSipH3aUHH lcpoTOnonSipH38UHHI H T9MHOBOH nonSipH38UHH, npOT9K810IliHX. onHOBpeM.eH

HO H He3aBHCH~O npyp OT npyra. B TeMHOTe TeMHOB8Sl nongpH38UHSI CO BpeMeHeM na

n aeT .~:tO HynSI, a cpOTODOnSipH38UHSl nHoO OCTaeTCSI H9H3MeHHOii: 1 . nHOO O<JeHb MenneHHO 

nanaeT, CTpeMSICh K H9KOTOpOMY DOCTOSIHHOMY· 3H8'!9HHIO lpHc,41, 

B pa5oTe
191 

6z,mo Hccnenoeaao BnHSIHHe TeMnepaTypbi aa cpoTonpoeonHMOCTb, 

cpoTononsrpH38UHIO H cpOTODOnSipH3yeMOCTb MOHOKpRCTannH'I9CKOii: cepbl, BbtnO Hatl:neH0 1 

. . " 0 . 
'ITO B TeMnepaTypHOM HHTepeane .OT +20 no + 105 C cpOTOllpOBOnHMOCTb YM9Hblll89T-

CSI TeM 6onbme, qeM Bbtwe TeMnepaTypa. Ha pHc.5 noKaaaao. yMeHJ'>lll9HHe cpoTononsr.: 

pH3aUHH CO Bp9M9H9M npH pa3nH'!HbiX T_eMnepaTypaX 1 a H8 pHc,6 llOK83aHO yMeHbwe-
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Htre cPOTOnonSiptr3yeMOCTR C TeMnepaTypoii; p a3Hbl9 Kj:lRBb!e COOTBe':\C:TBYIOT paonu'I

HbiM RHTeHcHBHOcTHM ocilemeHHO~TR, Y!,HTepecHo oTMe;ll:TI;.,· 'ITo ~~-~--oiiu· cxonSITCSI -B 

onHY TO'IKY, coananalOmyro. c; TO'IKoii· n·naaneHtr.SI · cepi:,r, Y~eHhiUeHtre ci>oiononSipus'ye-

MOCTIJ npoucxonuT no aaKoHy '·, 

rne 

w 
D.p"·=. A ll~ Kf · w: = 0,48 sa.~- 9HepruSI nenonSipllsauuu .cepbi, 

. C rlOMOIUh!O 9TOH ·aaBHCIJMOCTIJ. 6brna cnenaJia nonbiTKa · o6'bSICHHTh MeXaHH3M 

TeMnepaTypHoro ·. yMeHbW eHrisi · ciJoTononSipusyeMocTn: · Ha ·acHoBaiiuii' cxeMbi • sHepreTtrqe-
... T . . p 'u /5/ . 

CKHX ypOBHSH :Cepbi,•,_npennO)KSHHO:U apTaKOBCKIJM H' eKanoBOH o 

·. ·1101 . . . .. . ; 
B 1955'rony_KonM.aH u PooeH6epr uccnenoaanu ocTaTO'IHYIO BHyTpeHHIOro 

cPOTononSipuoauuro B 6onbillOM KOniJ'ISCTBe aeiuecTB, Bbrno HaiineHo, 'ITO .TaKaS! nonSI

pusauHSI'. MO)K eT 6biTh nonyi:JeHa· :B. clJoTonpoaonm'uux··· aemecTBax c 6onhi11IJM TeMHOBhiM 

· conpoTIJBneHIJSM non .. _n eiicTBtreM pasntr'IH!:.rx •uony'leHtrii /aunnMhiii, ynhTpacpuoneToahrii 

u nHclJpa.Kpacnhrii • caeT ,. 0 ·- usn~qeHIJ e u · 6 hiCTpbre ·aneKTp~Hhr I 8 npucyTcTimu nocTo

SIHHoro.aneKTpuqecKoro nonSI, Hau6onee rionpo6~o a~IJMH aBTopaMu·6hlniJ uccnenoaa

Hbi · aHTpaueH u [Ztt:CJ.] S · ':" ciJocciJ.op. Bhrn~ • o6Hapy)KeHo; ir'I'o- BHyTpeHHSISI ·nonnpn:sauuSI · 

• . C: HanpSI)K SHHOCTh!O 10000 Bf CM B OTCYTCTBHIJ · BH9W HSJ:'O nonH Mo:>K eT •:eoxpaHsiTbCSI B 
. ' 

TSMHOTS B TS'ISHHe' HSCKOnhKIIX ·nHeii. nnoTHOCTb: ynep)KimaeMoro· oapSii:r.a .ri.oxonuna 

. no 1 0-l ° K;n.l cM
2

, a BHSiliHIJH riOT SHU Han npeaocxo:Uun 100 8;- noliSipusaulin OKaoa

nac;b nO'ITIJ norapHcPMIJ'ISCKOH cPYHKUHSH liHTSHCHBHOCTIJ nanaromero uonyqeHHSI. IJ. nu

H~HHOH cPYHKUIISH Hanp5DK_SHHOCT_IJ non~. _Bhrno. HaiineHo, 'ITO 'IY:BCT~HTenhHOCTh nonSI-

. puooB,aHHbiX ciJoToaneKTpeTOB K ?biCTpbiM :a,neK~poHaM R, "fi -nyqaM .. 6onhWaSI, _'ISM K 

BIJniJMOMY H ynhTpaclJtron.~TOBOMy HnH IIHcPpaKpaCHOMy C:BeTy, :3~0 Hn_JIIOCTp~pyeTCSI naH-. 

HbiMIJ, npuaeneHHhiMH B Ta6nuue 1. 

npenaapiJTen~HhlS H3MepeHIJSI 'IYBCTBHTenhHOCTIJ nenonSipH3aUIJIJ B 

['Z.h~Cd.J S - ¢oc¢ope K ·paoniJ'IHbiM uonyqeHHSIM. · 

YnhTpaciJRoJ1~T J36ao -~! 
BunuMbiii caeT /40P,P-7000 A I 

I1 HclJpaKpaCHblll CB9T JO, 8;- 1 ,5 MHKpOH/ .. , 

B biCTpbre aneKTpOHhi /10 Munnw-
K roprr s't.90 -,1- · · · -· 

raMMa-nyqu /1 MHnnHK!OpH Rat 

. _n aneuue uonSipuoautru B aonhTax.sa 
. ~ ceK.Ha '9.[lllHHUY aHeprHll pa.n.llaUHH 

0,6 

0,06 
... \ •. -:'5 

. 10 
.' f' ~ 

.· ,v 



.. Ha pnc.7, noKa3aHo ycKopeHHe cnana nonHpH3aUHH non ne:AcTBHeM O .. -H3ny

tJeHHst B •. [Zn.:ai] S · •qJOc¢ope, ooHapy>KeHHOe KonMBHOM ·~:~ Po3eH6eproM, ·a Ha 

pHC,8 T8KOfi >K e en an 1 H80DIO.ll8BUIHfiCH B H8WHX npenBapHTenhHbiX. OllbiTaX C MOHO

KpHCTannoM aHTpaueHa, 

B 1956 rony ct>pH.llKHH B .M . I 11, 12 I .. ,.~., 
, , npennpHHSID HccnenOB8HHst ~OTO&DeKTpeT-

HhlX CBOfiCTB MOHOKpHCTannoB B 
'« 1111'· . . . . 

cepw. pauoTe 6wnH·HccnenoBaHw ycnoBHst B03-

HHKHOBeHHH H .llDHTeDhHOCTh cymecTBOB8HHst cPOTOllODHpH38UHH OT OCBeUieHHOCTH H 

~peMeHH OCBeUieHHH, 5bin of5Hapy>KeH BcPcPeKT .. H8CbiUieHHSl · lpHC, 9 H 10/ H OTKDOHe

HHSl OT 38KOH8 B,38HM038MeCTHMOCTH 1 T,e, 38BHCHMOCTh OCT8TO'IHOfi. nonHpH38UHH OT 

Bpe~eHH ocBemeHHSI npR nocTOSIHHOM 3HatieHHH £t 
H'OCT~ 00p83U8 1 t ~ BpeMSI OCB9UieHHst/, 

1E - _ocBeLUeHHOCTh Ha noBepx-

;,I• 

1121 . . . B paooTe .·. · HccnenoBanach cKopocTh n enonSipH3auHH ct>oToaneKTpeToB npu pa3-

H biX TeMnepaTypax. Vf ccnenoBaHHH npoBonHnHCh :npH TeMIIepaType · >KHnKoro a3 oTa, · Bbr

no ooHapy>KeHo, 'ITO .ecna ¢oToaneKTpeT nonHpH3yeTcSI npH KOMHaTHofi. TeMnepaType, 
' 0 • . ' ' 
TO OCBemeHHe npH TeMnepaType -103 C npHBO.llHT DHlllh K .'18CTHtJHOH ero nenonstpH-

3~UHH, noBbiUieHHe TeMnepaTypbl Oe3: OCBeUieHHSl TaK>Ke He Bbl3biBaeT nenonHpH38UHH 
'. . 

·oopa3U8, .n OnHaH .ll enonSipH38UHSl B03MO>KHa 1lHUih. npH onHOBpeMeHHOM •:neficTBHH. C.Be.;,.· 

Ta H llOBbiUieHHH TeMnepaTypbl, :TaKOe COCTOSlHHe HanOMHHaeT K8K cPOT0-:" 1 TaK H TepMO

&neKTpeTHOe . COCT~SlHHe1 ll08;0MY 8BT0p · H83B81l ero TepMOcPOT081leKTpeTHbiM COCTOSIHH-

eM cepbi, 

. . ' 1131 . . •. ,· 
ct>pH.llKHHbiM 1 KamyKeeBbiM H )KenyneBbiM 6bma cnenaHa nonbiTK~ naTh Teo-. . . 

peTR'IeCKOe OOoHCHeHHe acp¢eKTa HaCbiUieHHSI. H H.eKOTOpbiX . .llpy~HX CBOllCTB cPOTO&neKTpe-

TOB~ HCXO.llst H~ KHH~~HKH ~p6uec6a 1 H'~x~Mhl ~HepreTH'IeCKHX ypOBHefi aneKTpOHO~ B 

c_epe. 

3. OnbiTbi no B aneKTpoQ?oTorpadmH 

Vf3BecTHblft CJIOCOO nonytieHHSI H300pa>KeHHfi ua llOBepXHOCTH :·cpOTonpOBO.llfiUIHX 
. . . ' 114 15i . . 

.llH&neKTpRKOB nonytJHn H83BaHHe Kceporpa¢HH lcyxaSI ¢oTorpa¢nst/ ' • UnH no-

nytJeHi1st Hso6pa>K eHuft no aToMy M:eTony noBepxHOCTh nHaneKTpHKa 38pSI.>K a eTcH B Ko-
• .• . ' \. ' • !' 

pOHHOM pa3pSI.lle.- 3apSI.llbi HeKOTOpOe BpeMst ·ynep>KHB810TCst Ha ero llOBepXHOCTH 1 'npH

tJeM CKOpOCTh p8CC8CblB8HH SI 38BHCHT OT OCBeLUeHHOCTH, .. EcnH H~ noBepX~OCTh cnpo

eKTHpOB8Th OllTH'IeCKOe H30opa>KeHHe, TO 38 C'le.T HeodHH8KOB6ro paCC8CbiB8H~H ~a
pH.llOB B TO'IKax pa3Hofi ocBemeHHocTH o5pa3yeTcst aneKTp~~·ecKoe ~:~3o6pamEmne, Bnon-

. . '· ' . . ' 

He H.lleHTH'IHOe C OllTH'IeCKHM, nosnmeHHe BTO!'O H30tSpa~~H~St npO.R3BO.ll~TCst npOTHBO-. 

', 

f 
I 
i 

./ 
~ . 
~: 
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fl0Jl0)KH0. HaaneKTpU30BaHHbiM .n()pOWKO~,Ki;t~Ol'O-H,U6ynb ~paCUTemi /acclJanbT, KaHil -

ql0Jlb 1 clJeHOJlbH()-clJOpMdJlbllel'UnHbie. CMOJlbi/,. 3epHbiWKU .TaKOl'.O nopOWKa npUTSil'UBa- . 
~ ' ' ' ; ,, ' 7 ' • ' : * ' " • . • • • ' . ' 

IDTCSI K noBepXHOCTU nnsneKTpHKa C CUJlOfi nponOpUHOHaJlbHOfi JlOK8JlbHOMy 3~pstny no-
., " •·' '"'! 

BepXHOCTU U 1 HaKnailbiBastCb !3 6o·J1-bWeM UJlH MeHbWeM KOJlU'JeCTBe,· Bb!SIBJ1SIIDT Bee 

_ oco6eHHOCTn aneKrpn'IecKoro n3~5pa)KeHnn,·' co3na'san Bnnn~oe tJe.pHo-6enoe · u3o6pa

)KeHne, 3aKpenneHne U3oopa)KeHnst npon3BonnTcst~ onnaBneHneM tJacTnu KpacnTenn npn 

nonorpeBe, Ha pnc.11- npnBeneHa' aneKTpo¢oTorpa'¢nn Hi:( noBepxHOCTU cnon U3 OKUCU 

unHKa II nonuBnHunoyTnpann; TaKnM cnocoooM 'obrnn nony'IeHbi 113o6pa){{eHnst Ha noBepx-
. u /15/ . . 

'. HOCTU oyMal'U, noKpbiTOU cPOTOIIpOBOllSllllUM .cnoeM • : , a TaK)K8 nOBepXHOCTHX nonu-

KpUC~annn'IeCKllX cnoeB na·n~MHHOcPOPOB [ColS: :t..SJeu c' . [Cds :l,nS]}l~ /i 61• 
1111 ' ·· a 

¢pnnKUHbiM,. n enOBOH' repaCUMOBOfi ll Eenn:reTnUHOBbiM M8TOllOM ceHCIIOl!Jlll3H-

poBaHHSI !~03HHOM ll oeHranbCKHM po3~BbiM/ f>&imr nony'JeHbi aneK~poclJoTorpa_qm~~CKUe 
CJlOll C nOBbiW8HHOfi 'IYBCTBIIT_8JlbHOCTbiD K BHllllMOfi. 'JaCTII cneKTpa, paBHOfi Irpi10Jlll3H

TeJlbHO 10 ennHHUaM rOCTo' 

... ;_ . . ' . . ' . ' /18/ . 
¢pllllKUHbiM, <P.pofiMaHOM ll HeMUpOBCKUM oh!na npenno)KeHa MeTOlll!Ka no-

... ·. . . . ·. . /19/. ' 
nytJ_eHHSI ll306pa)KeHnfi Ha noBepXHOCTII cPOT09Jl8KTpeTOB, )KenyneB If cPpllllKllH -no-

ny'Il!JlU ll300~8)K8~He. Ha TI_QB~pXHOCTII nOJ1l!KpllCT8JlJlU'JeCKHX cP0T09JleKTpeTOB Il3. cepbl 

ll npl!M8HIIJlll M8TOll MHOl'OKpaTHOl'O nony'IeHUSI KOnllfi ll306p~)K8HUSI Ha OObi'IHOfi oyMa;.; 

re /pnc;11 II 12/. TaKnM o6pa3oM, oTKpbmoch HoBoe HanpaBneHne HccnenoBaHnfi u:npnMeHeHnl\ 

cjJo~oaneKTpeTOB, 8TH aBTOpb(: yK838Jllf. T8K)Ke Ha B03MO>KHOCTb ·uccnenoBaHUSI C8HCHTOM8TpU'Ie-
- /19 20/ . . 

cKUM. MeTOllOM ' . pacnpeneneHHst aapnna~'B -clJoToaneKTpeTax n ero H3MeHeHnst co ·Bpe!l.1e-

H8M. u. non · neficTBneM npyrnx cjJaKTopoB; : .. , •: 
4! 06 UCCJl8llOBaHHSIX H8KOTOphlX CBOfiCTB ¢oT09Jl8KTpeTOB U 0 nepcneK-

TUB8X nx npnMeaeann B naepHofi WnanKe 

XoTst caoficTBa cjJoTo.::JneK-r;peToa.naytJeHbi. ew~ H~.nocTaTo'IHo, MO)KHO yTBep)KnaTb, 

'ITO npHoOphl 1 OCHOB8HHhl8 Ha l!X npUM8H8HHH 1 MOl'yT OKa38TbCSI , B8CbM8 'IYBCTBUTenb-
• • • • - ' ;, • • : • - • • c ' • ' ~ • • • 

HbiMn ne":eKTopaM~ nanytJeaufi. f1oaToMy obrno npHH~TohpeweHne <? npoaeneHnu pnna 

paoOT no H3Y'I8HHID nefiCTBHSI stnepHbiX H3JlY'I8HHfi Ha cPOT09JleKTpeTbl II Bb!SICH8HI18 Boa-' 

_ MO)KHOCTefi HX npHM8HeHHSI B. stnepHOfi cPII3UKe, flpH 9TOM npennonaraeTCst, 'ITO oy

·nyT iiccnenoBaHbi cnenyrow11e aonp·o·cbr: 

11 f1onnpuaauun _n .!7e~onn~uaauHst P')l~nH'IHbiX aewecTa.non neficTBHeM nnep

HbiX n3ny_tJeaufi~ . 

2/ BnnnHne npHMecefi Ha cjJoTononnpuayeMoCTb paanH'IHhlX aewecTB, 

v I 
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PHc. 3, CxeMa aKcnepHMSHTanbaott ycTaHOBKH[J 
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YMeHbrueaHe, cpoTononHpHaauHH ··co apeMen eM /nonH-
KpHcTannHqecKHtt ¢'oTosiieKTpe1' H3 o5brqaott npoMbiru-
neaaott cep~r/ [BJ, · ! ~ 
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PHc. 7. YcKopeHHe .o: enomtpHaa~HH [Z.,.. ~ Ccl] S - ¢oc¢opa ' 

non' .o:eilcTBH~ r -H3ny'leHHSI C1 OJ I nonSipH3YIOLUee. Hanps:~:>KeJme 
200 BOnbT, BpeMSI nonSipH38UHH 

2
3 MHH,, HHTeHCHBHOCTb DOnSipH3YIO

LU9I'O Y¢ - cBeTa 15 MKBTicM I 

,. ' 

PHc, 8, YcKopeime TeMHOBofi .cienons:~p:~~aauHH MOHOKpHcTanna aHTpa

u eHa IIO.O: ll eilCTBHeM Q - H3ny'l9HHSI 6M3MepeHHSI aBTOpOB, 

YicnonbaoBaH HCTO'IHHK 0 - nyqea Co HHTeHCHBHOCTbiO 
20 MHnnHIC!OpH/, 
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p HC, 11, 8neKTporpacpHS1 Ha fiOBepXHOCTH CnOSI H3 OKHCH. UHHKa H 

nonHBHHHn6yTHpanst, 
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