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A H H 0 T a U H H 

OnHCbiBaeTCH MeTo.a H3roToeneHHH .aeTeKTopoe 38pH>KeHHbiX 

'ISCTHU H3 n -Kp9MHHH . npHBO.QHTCH Cri9KTpbl OCKOnKOB .aeneHRH 

H o( -'!SCTHU, nony'!eHHble C OOMOWbiO 9TH X .aeTeKTOpOB, Vf c cne

.QOBSHO OOBe.aeHH9 .aeTeKTOpOB rtpH pa3nH'IHbiX TeMnepaTypax H B 

MSrHHTHOM none, 
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Bee.ae Hu e 

8 nocn e.a Hee B p9M H CHil bH O B03pOC HHTepec K n o nynpOBO.OHHKOBhlM C'l e T4H K8 M 

c p-n - nepexo.aaM R, B p a an R'I H hlx na6op aTopusx y .aanoc& n a r oTOBRTb .a eT e xTo p b i 

/ 1- 8/ 
aTOrO TKna , 0 6 1l8 .0810WH9 n pex paC HbiM H C ll 9 K TpOMeT pH4e CK HMH xapaKTe pHCT HK8MH , 

non y n pO B O.O HHK OB bie .Q9T9K TOphl C p-n - n e peXO.Q8MR MOryT p8CCM 8 TpH B8Tb

CH K8 K CBOeo6p83Hbie M HHH8T!OpHbl9 TBep.O b!9 HO HK38UROHHb!e K aMepb!. no Cp8 B H 9 -

H H 10 C 06hl'IHbiMH r a30B hlMH ROH H38U HOHH b!M H K8M epaM H, OH H 0 6 118.08 lOT U91l b! M pSt

.OOM C'9pb93Hb1X n p e HMJW90TB , 8 llOilynpOBO.QHHK OBOM C'leT'I H Ke npOTOH bl , cA -qac-

HO Hhl H O CK OIIKH .Q91l9HHH T OpM03HTCH B T OHKOM cnoe aew e cTB8 

nopH.O K8 .aecHTxoa- coT e H M HKpoH , B aToM cnoe y .a8 e Tcst coa.aaT b aneK TpH'Iecx oe 

4 
none c H8npst>KeH HOCTb iO nopst.axa 1 0 a/eM , n o.aaa8st Ha .aeT e KTop He6onbwoe 38-

n Hpa!Owee H anp SI>KeHn e /cMeweHHe I . 6n8ro.a8pst a T o My B03HHK810WHe npn perHcTpa

- 9 
UR H '18CTHU HMllJilb Cb! HM910T K pJTOR n e peLt H HR <tJp O HT / "V 1 0 CeK / , Ha o 6 pa30Ba -

H lf9 O.QHOR napb! 38pH.OOB B nonynpOBO.OHH K OB OM .Q9T 9 KTOp e 38Tp8'11fB8e TCSIJ npH M 9 pHOJ 

B .a eCHTb pa3 MeHbW e aHeprHH, '1 9 M B r 8 3 0BO R HOH H3 8UHO HHO it K8M e pe. 3a C'1 9 T" 

6on&woro o6wero 3 8 pSI.a a , B0 3HH Ka !Owero n p H T o pMo .)l{eH R H '1 8CTRUbi e nony npo e o.a

HHKe, MO.)I{eT 6hlTb nony'leHo nyq w ee a H epreT R'Iecx oe p83 p ew e H He , qeM a ra30Bbix 

HOH H38 U ROH H b!X K 8Mepa x . Cp8BH H T91lbHO 6 0 ilbW He HMll YilbCbl , KOTOpbl e yLtaeTC H n ony 

'IHT b H8 He60il b W HX pa60'l: HX COnpO T H BII9HH SIX , o6ner'I8 10T n p 061leM y 3 8WHTb! O T n o 

MaX , nonynpOB O.OHHKOBhle .Q e T e KTOpb! IIHH e RH b! B W HpOK O R 061l8 CTII 9H e prRR OT H eC

KO ilbXHX coT K as /npoTOHbi, t:A -qacT n ubJI .a o COTH H M a a / o cxo nx u .aen e H H H, 

TSJ.)I{ e llbl9 HOH bJ / , .QOCTO HH CTBOM p-n - .a eTeKTOpOB HBIISI 9 TCSI T8K.)I{9 B03M 0 .)1{HOCT b 

pa60Tb! B B8X yyMe, npH HH3KO !t TeMn e paType H B CHilbHblX M8rHHTHbiX OOIIRX . Ha x o -

H 9U , llOilyllpO B O.Q HHK O B ble C'!eT'IH KH 3H8'1 HTe llb HO npowe H3rOT8BII H B8Tb, '19M lfOHH3 a

UIIOHHbl9 KaMeObl , R .OIIR RX pa60T b l H e Tpe 6yeTC H Bb!CO KOrO H8llpSI>K 9H H S1 , 8 Onpe 

.a eneHHbiX JCIIO BHS1X , H8 npHMep, np R perHCTP8UH H T8KHX KOpOTKOnpo6e>KHb!X '18CTHU , 

X8 K OC K OIIKH .a eneHHR, M O>KHO p a 60T8Tb B 0 06w e 6e3 BH 9W He ro Hanpst>K e HRSl, no-

n ynpOBO.Q HRKOBbl9 .a e T e x Topbi H M e JOT Man bie pa3M epbi /pnc . 1 I , 'ITO eecbMa Bbrro.aHo 

npR npose.aeH Hif pS1.08 9 K Cn ep R M 9HTO B , HanpH M ep , n pH HCCII9.tl O B8HRH J"T'IIOB bJ X pac

npe.aeneHHA 3 a pst>KeHHbiX '18 CTn u . B H e x o T o p biX cny•Ia~t x, o.uHaxo , Manbre p a 3 M epbi 

.Q9T9K Top a OrpaH H'IHB810T B03M O >K HOC T H 9 K Cll ep HM e HT8 , 3To 3 8 T py .0 HeHHe .00 H9K o 

T O pOA CT90 9 HH MO >K H O npeO.O OII9Tb y Be llH'I e HR 9 M '1JBC TSHT 9 1lb HO it n o s e pXHOCTH ny-

TeM n o cnenoeaTen bHoro c o eLIHHeHHSl p~t.aa .aeT e K T opos . 
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p H C . 

H3rO TOB11eHHe n eTeKTopoa 

H 3roTOB11eHHe no11ynpoaonHHKOBbJX neTeKTOpoa Mo»<eT np H cpaaHHTe11bHO He-

6011bW HX 3aTpaTax ocywecTB11HTbCH a 11106oA HnepHoA 11a6opaTop11H. Heooxon HMo, 

OL1H8KO , HMeTb XOpOI..UHA H CXOL!HbJA M8Tep H 811 B B HLle MOH OKpHCT811110t\ KpeMK H H BbJ

COK OA 'I HCTOTbJ H onKoponHoCTH. H eooxon H MO Ta K »<e np aKHTb MepbJ npenocTopo>~<

KOCTH , 'ITO Obi He 38rpH3KRTb KpHCT81111 M811 blM H npliMeCHM H B npo u ecce ero o5paOOT-

KR. 

B o ,cHoay HaweA TexH0110rHH H3rOTOB11eK H R no11ynpoaonKH KOBbJX neTeKTopoa ObJ-

17/ 
11a nono»<eHa MeTon HKa, pa3pa6oTaKKaH Ll HpH11eeM 11 Y aATxen oM a Xapya11ne • 

M bl ll011b30B8111!Cb MOKOKPHCT811118MH KpeMK HR n - T Hna c conpOTI!B11eHHeM 

140 OM·CM. KpHCT81111bJ Kape3a11RCb 811M83Koi% nHcKoaoA n HnoA Ka n11acTHJJKII pa3Mc-

poM 5 X 5 X 1 MM 1!11H 2 X 2 X 1 MM T8KHM 00p830M, 'ITOObl 5011 bW8 H CTOpOK8 

COOTBeTCTBOB8118 KpHCT811 110rp81p H'IeCK O II Opl!e KT8U Hii / 111 / . HHbiMI! C 11 0B8M I! 1 n'!ac

THKKH H8pe3811HCb T8KH '1 00p830M, 'ITOObl H X 0011bW8SI CTOpOK8 6b! 118 nepneHLlHKy-

11S!pK8 H8llp8B11eKR IO p0CT8 KPHCT811118. ,[lanbH e HW8SI o6pa60TK8 K8pe38HHbl X KpHCT811-

'lOB CB0!1H118Cb K cneayiOU~ HM 9T8n8M: 

1. nonl!pOBK8 00p83U8 LlO 3epK811bHOrO 0 11eCK8 K8 Bp8LU810LU e MCSI Kpyr e , co-
T S!KYTOM we11KOM

0 
C npHM C K e KH e M B K8'1eC TBe a6p83HB8 MenKOrO nopOWK8 Kap5•fLW 

KpeM KRH. 

E 
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2 , npoMb15K8 KpHCT8 .'1118 5 l.fHCTOfl: 50.£19 H 38 T9M KHnS!l.f9HH9 5 T 9 l.f 9 HH9 10 MH

HYT 5 KOKU9HTpKp058HHOtl: 830THOtl: KHCJ10T9 , 

3 . Tp85119KK9 5 CM9CH KRC.'10T C119JlYIOUI9rO COCT8B8: 2 'l8CTH KOHU9HTpHp058ti

HOA / 'V 90%/ 830THOH KlfC.TIOTbl 1 1 'l8CT b 119.llS!HOA yKCYC HO A KHC.nOTbl , 1 'l8CTb 40% 

11118BHKOBOH KKCnOTbJ , K HCJIOTbl CM9WHB810TCSI B T9cp110t10BOM CT8K8ti <!HK 9 , 06'be M Tp8 -

3 
BIIT91IR COCT8511SI9T A1 20 CM H8 KpHCT81l1l , CMeCb O XH8>1< .ll89TC SI .£10 TeMn e paTypbl T810-

wero Jlb.£18, Tp8BJi eH H e ae.neTCSI a Te'leHHe"' 10 MHHYT npH nocTOSIHHOM noM eWHB8 -

HHH p8 CT B0p8 .ll1ISI Y.ll 81l 9H HS! ny3b!petl:, o6p83YIO LUHXCR K8 KpHCTa.nne. 

4. np0 Mbi5K8 o6p83U8 npOH3BO.llHTCSI 110C1l9.Ll OB8TeJlbKbiM pa368BJ19KH9M Tp8BH

T91ISI .ll HCTHnnupoB8HKoA 5o.aoA , Paa6a en e HKbiA p8cTeop cnneaeTcSI TaK , 'lT06bl Kpnc

Tannbi He 110118.ll811H H8 B03.ayx. npOMbiBKY H906XOA HMO npOH3BO.llHTb O'i9Kb Twa

T 911bHO , H8 nocne.aKHX c Ta.a HS!X npoMbiBKH npHM9HSI9TC SI 6H .a HCTH1111SIT, 

5 , npOMb!TbiA KpHCT81l1l OCyW89TCS! QlHJlbTpOB811bHOll 6yMarotl: H nep9HOC HTCSI 5 

0 
CYW HJlbHbltl: W K8Ql /.-v 1 0 0 C / , 

6. K KpHcT8nny c .neyx cTopoK /pH c , 2 / npHKneH5810TCSI KneeM 6 4>-2 nHcTo'i

KH H3 M9.llHOft Ql01lbrH TOJlUIHHOA 1 00 MK, 

p H C , 2, 

Me.aKbJe JtHC TO'iKH aaxo.aSIT H8 0 , 5-1MM H8 KpHcTann. H eo6xo.a uMo cne.aHTb 38 TeM , 

'l T06bi KneA o6ecne'iuean nnaBH bill n epexo.a c KpHCT811118 H8 MeAH Y IO ¢onbry. non u 

MepH38UHSI KJ19SI npOH3BO.llHTCSI B CYW HJlbHO M WK8cPY · 

7. K pHCT81111 c npHKnee KHbiM H Me.llHbiM H nHCT O'lK 8 M H 38>K HM8eTcSI Me >Kay .aey

MSI CJliO.llS!HbiM H 11118CTHH K8M H 0 B O,UtiOA H 3 KOTOp b i X HM99TCSI npS!MOyr011bH09 OT5e pc-



THe. 0HO pacnonaraeTCSI H6.£l KpK CTaiiiiOM B COOTB9TCT.BKK C nyHKTHpOM H6 pHC. 2. 

8. Ha KpHCT61111 H ¢011bry paCnbi319TCSI 301IOTO '1epe3 OTBepCTHe B CIIIO.£lSIHOA 

-5 u 
nnacTKHxe. PacnbineHKe npoH3BO.£lHTCSI npH aaKyyMe"' 10 MM rt9 . Me»<.ay Mo-

nH5.aeHoaoA 110.£l0'1KOA H KpHCT61IIIOM, H6X0.£l SIWKM KCSI H6 paCCTOSIHHH 7 CM .apyr OT 

.apyra, MO>K9T BBO.£lRTbCSI M6f'HRTH6R 38CIIOHK8 1 H6 KOTOpyJO paCnhliiSI9TCSI nepB6R 

IIOpUHSI 301IOT6. an SI KOHTpOIISI TOIIWKH hl p8CIIhlii9HHOf'O CIIOSI PH.£l0M C KpBCT611110 M 

y CT6H6BIIKB69TCSI CT9KIIHH!i6R niiSCTRHK6 C M9.£lHbiMH KOHT6KT6M H, CIIY>K8W8R lliiSI R3-

M9p9HHSI COIIpOTHBII9HKSI H6nbiii9HHOf'O CIIOSI 301IOT6 , TOIIWRH6 H6nbiii9HHOf'O CIIOR COC-

2 
T6BIISI9T 05bJ'IHO 1 00-200 Mttr/CM 1 HO MO>KeT 5bJTb Cll9116H6 R M9HbWe . 

9. Ha BTopyJO C T OpOHY KpHCT611116 H61Ihlii9HR 9 301IOT6 1IpOH3BO.£lBTCSI TO'IHO TSK 

»< e , xax Ha nepey10. 

10, noc n e H8nbin9H R SI 30110T6 .£liiSI o5eHX CTOpOH .aeTe'KTOpa H3MepH9TCR S llepre-

TH'Iecxoe pa3peweHRe npn o5ny'leHHH tA -qacTHU8MH H M8KCHM811bHOe CMeweHHe, 

K OTOpoe MO>KHO 5e3 npo60H nO.£l 886Tb H6 aeTeKT Op, B pe3yllbTaTe STOf'O H3MepeHKR 

onpe.aenHeTCSI IIY'IW6SI 83 .£lBYX CTOpOH 1 KOTOp6R 8 .£l811bHeAW OM HCnOIIb3yeTCSI B Ka 

'19CTBe pa6o'leA. 

11. roTOBbiA .aeTeKTOp 3aaenbiBaeTCSI B nnaCTMaccoayJO onpaay /pHC, 1 I. B 

xa'lecTae xneH ncnonb3yeTcH Bcl>-2, nonHMepR3yeMbJ A e cywHIIbHOM wxa¢y. 

~ccneaoaaRHe ceoAcTa .aeTeKTop oe 

Ka'lecTao H3roToaneHHbJX p ... n - .aeT eKTopoa oueHHaanocb no aHepreTH'IeCKOMy 

pa3p9W9HHIO /w HpKH8 IIHK6 H6 nOIIYBbiCOTe/ .£liiSI f}.. - qacTKU H no M6KCKM811bHOMY 

CM9W9RHJO, KOTOpOe MO>KRO 5e3 npo60SI IIO.£l8B8Tb R 6 .aeTeKTOp, 3TH XapaKTepHCTRKH 

llOBOIIbRO 3H6'1KT911bHO M9HRIOTCSI OT ll9T9KTOp8 K .£l9T9KTOpy .£l6>Ke B TOM Clly'lae, 

K 0f'.£l6 KCX0.£lHbl9 KpHCT81111HKH Bbip936Hbl H3 OllHOf'O" H TOrO >Ke MOHOKpHCT611118 KpeM

RHSI K npOXO.£lSIT OllHR6KOBYJO o6pa60TKy . M bl CKIIOHHbl np K n HC6Tb STH cPIIYKTY6UHH 

H90.£lHOp0llROCTSIM B H CXO.£lHOM MOHOKpKCT611119. Ha STO YK63 bJB69T K TOT cP6KT 1 'ITO 

ll 9T91tTOpbl C XOpoWBMB XapattTepHCTHK6MH IIOIIY'I6 JOTCSI '18W9 H3 KpKCT61111HKOB Ma-

1101"'0 pa3Mepa. 3HepreTH'Iecxoe pa3peweRKe K 3roToaneRRblx aeTeKTOpoa xon e6anocb 

anH ~ -qacTHU c sHeprKeA 6 Msa oT 5% .ao 1,5%,MaKCKM811bRoe cMeweRH e -

OT 30 .£l0 100 BOIIbT. 

Ha p Re. 3 noKa3aRa aonbTaMnepHaR xapaxTepHcTHKa .aeTeKTopa c pa6o'l eA 

2 9 
niiOW6.£lbiO 0, 1 CM • ConpOTKBII 9 RKe 36 n OpRO!"'O CIIOSI COCT8BIISieT "' 1 0 OM. 
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XapaxTepHhlM caoAcTBOM nonynpoaoaHHKoaoro neTeKTopa RBnReTCH yaenH~eHHe 

rnyDHHbl ~YBCTBHT91lbHOit 06Jt8CTH C pOCTOM CM9LU9 HHS! , npH6JlH >K9 HHO S Ty 38BHCH-

n 
cL = 0,5 vp(0,1+v) 

H8 ~yBCTBKT9ilbHOA o6naCTH B MHKpOH8X 1 p -yaenbHOe conpOTHB11 9 HK9 

MOCTb MO>f<HO npellCTSBK T b B BH .U9 , r ae 

HHSI B OM•CM , V - CM9W.9HH9 B BOJlbTSX. 0TCIOll8 cnenyeT, ~TO C pOCTOM CMe-

LU9HKSI yB9JlH~HB89TCR 8MflilKTY L18 HMflYilbCOB1 T8K K8K 1 so - nepBb!X
1 

B 'IYBCTBHT9Jlb

HOM 06'beMe YKil8 LlbiB89TCR BCe 60JlbW8H '18CTb npo6era ~aCTKUbl K
1 

BO-BTOpb!X
1 

eM 

XOCTb ~YBCTBKT9ilbHOit o6naCTH YM9HbW89TCH , 3T8 38BKCHMOCTb nOK838H8 H8 pHC . 4 
2 

llil.R ll9T9K T0p8 C ~yBCTBHT9JlbHOA flil0LU8Llb l0 B 0,1 CM npH 06Jly'I9HHH J. -~aCTH-

Cm~ft2 
uaMK /6, 1 Mas/. C noMotubiO aToll KpHso A 6bi Jta onpeaeneHa e MKOCTb .uc-

T9KTopa , OK838BW8SICH p8BHOl! 37 ! 3 ncj::> npH CM 9W9HKK 50 B . 3H 8 Sl KpOMe TOrO 

napa3HTHYIO 9MKOCTb /54 ncj::>/ H a6COJliOTHy iO B 9 ilK'IIfHY 8MnilHTYllbl HM flYilbC8 /3 MB/ 

npH YK838HHOM CM9LU9HHH, Mbl 0U9HHJ1H 9HCprHIO o6pa30B8 HHR napbl 9Jl9KTpOH - llblPK8. 

/ 6/ 
8 COrltSCHK C npe>KHHMH ll8HH biM H OH8 OK8 38118C b p8BHOit 3,6:!:0 ,4 98. 

Ha pnc . 4 noxaaaaa TSK>K e a asHCKMOCTb aHeprCTJi'Jecxoro paapeweHIHI ann 
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p H C . 4. 

1 .. .'t2. rA - qacTHU Cm OT CMemeH HS!. npH ManbiX CMeweHKS!X paapeweHHe nnoxoe 

BCne,llCTBKe ManoA aMnnHTy f-1 bl HM nynbCOB, a npH 60nb W HX CM 9IU9HHS!X - B npe.anpo-

6ol!HOM COCTOS!HKH - H3 -3a CHnbHOrO pOCTa WYMOB a eTeKTOpa . K pHBbie pHC . 4 no-

ny'I9Hhl npH p860T9 CO cpaBHHTenbHO TOnCTOCJJOl!HhlM HCTO'I HHKOM o( - qacTHU. 

l{ TOtibi onpeaeJJHTb MaKCHM an bHOe pa3pew eHHe, aasaeMOe ,lleTe KTOpOM C 'IYBCTBH-

T enbHOl! OOBepXHOCTbiO 0 , 1 CM
2

, HaM H 6bin npoMepeH Cne KTp t:A - qacTHU TOHKOrO 
D 212 

HCTO'IHHKa ro l pHc .S I . PaapeweHHe paBHO 90 K3B ; ,.., l %1 . 4To6bl 0119HHTb 

aKnaa wyMOB pa.aHoannapaTypbi a paapeweHHe, 6bm npoMepeH c n eKTp HMnynbcoa re

HepaTopa rVf-2A, OO.llKni0 '19HHOrO Ha BXOLI YCHnHTen S! TaK , 'IT06bi HMHTHpOB8Tb HM -

nynbCbl OT e4 -qaCTHU. PaapeweHHe B 9TOM r.nyqae COC T8BHJJO 56 K aa . npeano-

naraa, 'ITO pa36poc aMnnHTY LI HMnynbCOB r eHepaTOpa Bhl3B8H TOJlbKO WyMaMH paano~ 

annapaTypbi, nony'laeM, 'ITO MaKCHManbHoe co6c TseHHoe paapeuieHKe aeT eK Topa c oc

TaBnS!eT"' 70 K a s. 

H e KOTopoe yny'lweHHe paapeweH KH M o>KeT 6biTb nocTKrH yTo aa c 'i eT yMeHb

w eH HH wyMoa neTeKTopa npn ero oxna >l< aenHH . Ha pKc . 6 noKaaaHa a aaKC11:MOCTb 

pa3peweHHS! OL!HOf'O H3 a eT eKTOpOB OT CMaiU9HI!S! npH KOMHaTHOl! T " Mn e paType H 

TeMne paType >K HLlKoro aaoTa. EcnH np11 KOMHaTHOA T eM nepaType ny'lwee paapewe-

Hil a paBHO 3,2% n nH c:,( -qacT HU c ::meprH eA 6 Mas , To npH TeMnepaType >KH a Ko-

r o aaoTa paapeweHH e yny'lwae Tc H .ao 2,4 %. 

'--
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flHHeAHOCTb H3f"OTOBn9KHblX H8MH neTeKTOpOB npoaepS1n8Cb nn SI d.. -'iSCTH U 

a o6nacTH 3HeprHA oT 5,3 .ao 8 ,78 M3a /pHc.7 1 . B nHTepaType HM eJOT CSI yKa3aHHSI 

/8/, 'iTO .aeTeKTOpbl C p-n -nepexo.aaM H nHHeRHbi no KpaRHeA Mepe .ao 120 M 3B 
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p H C. 7. 

H938BHCHMO OT po.aa perHCTpHpyeMOR 38PH*eKHOR 'i8CTHUhl npH ycnOBHH , 'iTO ee npo~ 

6er yKn8 !lhlB8 9 TCSI B 'iYBCTBHTenbHOR o6naCTH .aeTeKTOpa. 

C OOMOLUbiO nonynpOBO.OHHKOBOf"O C'ieT'iHK8 O'ieHb Y!l06HO perHCTpHp088Tb oc

KOnKH ,aeneHHSI . B CBSI3 H C ManbJM npo6eroM OCK OnKOB pa60T8 MO*eT, K8K np8BHn01 

BeCT HCb 6e3 CMeLU9HHSI. 3 T O 06CTOSITenbCTB01 8 T8K*9 MeHbW H e Tpe60B8HHSI K 9Hep-

reTH'ieCKOMY pa3peweH H JO , 'ieM a cnyqae ~ -qacTHU , 3H8'iHTenbHO o6ner'iaJOT 3a-

.08'iY H3f"OTOBneHKSI y.aoaneTBOpHT9nbHOf"0 p-n - .aeTeKTOpa .anSI OCKOnKOB .aeneH KSI, 

Ha pRe . 8 noKaaaH annapaTypH bJA cneKTp ocKonttoB, nony'ieHHbJA npH o6ny'ieHH H 

133 ~ 
M KWeHH u ! Ton LU HH8 M H WeHH - 0,3 C/'12. I TennoBbiMH HeATpOH8M H. no.aoeM 

KpHBOA TI_Y.H MSnbJX 9H9pf"HSIX o6ycnOBJieH MHOf"OKp8THbiMH H8nO* 9HHSIMH fA - •tac-

u2if3 THU 
1 

T8K K8K Cfl9UH8nbHbiX Mep no cPOPMHpOBKe 38.0 H9f"O cPPOHT8 KM nynbCOB 

He npHHHManocb. 
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LlnH uenoro pH.aa uccne.aoaaauR Ba>Kao 3H8Tb noae.aeaue nonynpoao.aHHK OBblX 

.aeTeltTopoa npu nosbJ W eHHbJX TeMnepaTypax. Ha puc. 9 u 10 npuse.aeHbl cooTse-r-
.J c 2(12. 

CTBYIOW H8 ltpHBbl8 1 nony'I 8HHbl8 C Q\ - 'laCTHU8MH m .anSI o.auoro K3 H8WKX 
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JJ.9T9KTOpOS npH Tpex p83HbJX C M eWeH HRX. C pOCTOM TeMnepaTypbl 8MOJIHTyna HM-

O 
rrynbCOB yMeHbUJ89TCR . npH 160 C y>Ke He y n asanOCb OTnenHTb HM~YJlbCbl CRrHana 

OT HMITYJibCOS wyMOS. VfHT 9p9CHO H3MeHeHH9 p83peweHHSI neTeKTOpa C pOCTOM T e M-

nepaTypbl rrpH CM9JU9HHH 9 H 13 SOJibTo 0TSJl9K8SICb OT nonpo6HOCTeA xo na KpHBbiX 

f::lTa 38SHCRMOCTb H3Y'l8Jl8Cb TOJlbKO nnR OnHOrO neTeKTOpa/, MO>KHO see >1<9 CKa-

38Th, 'ITO pa3peweHHe He yxynwaeTCR cHnbHO snnOTb .ao TeMnepaTypbt 1 40°C , He-

CMOTpS! H8 3H8'IHTeJibHOe YM9HbUJ9HHe SMnnRTynbi HMITynbCOS. 

Vfccnenosanocb TaK>K e snHRHHe MarHHTHoro nonR Ha KpeMHHesbrA p-n - .ae

TeKTop. Y CT8HOSneHO, 'ITO IT One no 1 2000 raycc He38SHCHMO OT B3aHMHOA OpHeHTa 

UHH KpHCTanna H ITOJISI C T O'I KOCTbiO nO 1 ,5% He CK83b!S89TCSI Ha 8MITJllfTyne HMITYJib-

cos. 

B 3aKniO'IeHne asTopbt C'IHTaiOT csoKM rrpMRTHbJM .aonroM n o6naronapHTb ••n e Ha

KOppecrroH .aeHTa A H CCCP npocjl. r . H . ¢neposa 38 nocTaHOBKy naHHOA pa60Tbl H 

nocToRHHbiA HHTepec K He A. M hi secbMa 6naro.aapHbJ rrpocp. C.M. P biSKHHY H ero co-
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TPY.llHRKaM H3 nc:>Tl1 AH CCCP, KOTOpble Ra OCHOB8RRR CBoero 60nbworo Ollb1T8 

pa60Tbl C nonynpOBO.llHRKOBbiMH npR60p8MH OK838nH H8M cywecTBeHRYIO llOMOWb. 

A&Topbl Bblpa>KaJOT c&oJO npH3HaTenbHOCTb TaK>Ke Yf.Yf. 4 y6ypKosoA H S .B. <l>e¢anosy. 
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