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ila HHBH pa6 o T a HBnHe T CH rrpoa on~eHHBM UH K na HCCn e AOBBHH H HB HTp OH ­

HhlX t e'Ie HH H HAep cpeaHe ro a TOM H o ro a e c a I l l . 

B K pyry rrpo6ne M , B03HHKBIDWHX rrpH a ccn ea oaaH a H pe3oHa H C H hlX napa-

MeT p OB y p OBHBH 1 B0.36y~AaeMbiX Meane HHb i M H H BH TpO a MH 1 Ba~Hbi M HBnHeT-

CH BOllpOC 0 C ITHHOB O H 3 8 BH C HMOC TH C HnOBOH !jlyHKUH 5 0 H a n HHb i no-

T B HUH B nb HOr O paCCBHHHH R ' • H a B03MO~Hoe rrpo ~aneHHe a Toll: 3 B BHCH-

M OC T H Y K 8 3 b i B a iDT p e 3 y nbT8 T b l P HAa 8 KCrre pHMB HTa n b H b iX pa60T ( H 8llpH -

M e p, 12 ,3 1 ) 1 OAHaKO A aHHbiB :3T II IT OK8 O T p b! BO'I H b i B B OC OBHOM 1'!3- 38 orpaHH-

'IB H H OH II H !jJOpMB UH II 0 CITHH8X y poa H ei!: . B o6n C T H Ha e p c aTO MHbiM 

BBC O M A "' 50 +- 80 H 8 H 6onee p e 3KOe pa 3 n H'IHB 5 
0 

( J 
1

) H 5 ( J 
0 2 

06Ha py~eHO 8BTOp 8 M H 
12 1 a ng Hne p 

7 7 
Se H 

69 
Ga . 

HccneaoaaHH e HeA T pOHHhl X pe3 0Ha HC OB rannHH B o6nac TH :3HeprH H HeA-

TpOH OB A O "' 7QQ 8B C 11CITOnb30B a HH B M 0 6 0P8WB HHb iX H30T OITOB 6bin0 llpOBB­

llB HO r pyrrnoi!: B A prOHH e 141. 

B 6onee no3a HeH p a 6 o T e , Bbm o nH eH H OH B C aKne a o6pa 3ua x 113 ec T e c T­

B BHHOH C M B C H H30TOITOB 121, H CCn e aOB8 HHhl H S H e pre T H'IB CKHH IIHT epaan a n H 

69 
Ga 6 2 5 P hln p a CWHpe H llO , K 8B . a a H a U HOHHhlB HpHHhl 6 hl nH HaAae H hl 

334 ( 69 
Ga l nHWb Un H pe30H a HCOB llpH 8 H e pPIIH SB 11 705 8 B (

7 1 
Ga ) .B 

pe3y n bT a T e llpOB BAB HHOH C ITHHOBOH HAB H T II!jJHKaQH11 B C e pe30H aHChl 69 Ga 

A aiDWI18 Cy WBCTB B HHbiH BKnaa B BBnH'I11HY C l1nOBOH !jlyHKU I111 1 6 b in l1 O T HB C B H b l 

K CI!CTeMe yp OBHeJ!: CO CITIIHOM J "' 2 H a OCH OBa l!HI1 8 T Oro 6bin c a en aH 

B biBOA 0 pa3ni! 'IHH SO (J t) 11 \ (] 2 y 69 Ga • 

K aK yKa3hlBae TCH B p a 6oT e 13 1, p•3 n l1'1 11e 3Ha'IB HH A s 
0 

a nH C HCTBM 

y pOB HeJ!: C p 8 3H b iMI1 CII11H8MI1 MO~BT IIpOHBI1 T b CH a nSI A HH8 M I1'IBC KH a e 4JopMH-

p OBaHHhlX Hne p B o6n a CTH 3s ruraHTC K o ro p e oHaHca, oco6eHHO rrpH 
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BhlCOKOM CnHHe OCHO BHOrO COCTOHUHH MHWeHH, ¢HpK H npyrw e C qHTaiTH , qTO 

CBH3b CnHHa Hane T aiO ureii qaCTHUbl CO CnHHOM MHWeHH MO>KeT 6biTb BBeneHa B 

onrwqecKHii noreuuwan no a u a norw w c qneuoM , onHChi BaiOWHM saBH CHMOC Tb no-

T e HUHana OT H30TOnH'!eCKOro CnHHa , 

K onwqeC T BB HHa R T e Op B THqecKaH OUBHKa B03MO*HOH C nHHOBOH 3aBHCH­

MOC TH So ycnO*H Ha H QTqaC TH n03 T OMy no C HX nop H e nonyqeHa . C 

3TOH T OqKH 3p B HHH 9 KCnepHMeHTaiTb H hl e n a HHWe, KaCaiOWH e CH BOnpoca C nH­

HOB OH 3aBHCHMOCTH C HITOBOH QJYHKUHH, np eACTaBITHIOT HHT e pec ):liTH T eOpHH . 

YcnoaJH I 1f3MepeHHII H Me ToauKa o6pa6oTKH aa HH biX 

V\3MepeHHR npo n yC K a HHR, CaMOHHAHKaUHH H paA !iaUHlJ H ,. t, rO 3aXBaTa HeA­

TpOH OB 6hrnw npoaea H b! Ha peaKTop e VIEP B pe>K H Me pa6orhr c MHKpo T po­

HOM. npw nonywwpHH HeiiTpOHHOrO H M n ynbCa 3 MKCeK 11 qacTOTe cnenoBa­

HHR 50 repu HHTerpanb Hb!H Bb!XOA COC T aBITRIT 3.1013 H/CeK. B T a6n . 1 npH­

BeaeHbl XapaKTepHCTI', KH o6pa3U OB 1 H3rOTOBITe HHblX H3 OK HCH rannHR ( Ga 
2 

0 
3 

), 

n ponyCKaHHe B o6naC TH 3 H e prHH HBHTpOHOB "'(0,3 i- 6 ) K3B H3MepRITOCb 

AITR ABYX TOITWHH 06pa3UOB CUHHTHITITHUHOHHb!M Ae T e KTOpOM, ycTa HOBITeHHb i M 

H8 pa CCTO RHHH 1QQQ M OT HCT OqHHK8 Hei1:TpOHOB, K poMe T Oro , 6b!ITO H3Mepe­

HO nponycKaHHe o6p 3Ua C TOITWHHOH 0,00184 R):{ e p 3 ITeMeHT a/6apH nnR o6-

IT8CTH 3 HeprHH u efi T pOHOB ~(20 ~ 500) 3B, nponeTHOe paCCTORHH e npH 3 TOM 

COCTaBnsWO 250 M. 

Annap a TypHb le c n eKTp b ! H3MepeHh! CO C TaHA8p THOH OWH6KOH H e xy :Ke 

2% H8 KaHan B paiio e 1 K3B npH illHpHHe KaHa na 2 MKCe'K, nony'leHHbie KpH­

Bhle a6COITIOTHOrO np nycKaHHR o6pa6aTWBaiTHCb MeTonoM rrnoruaneA / 5 / C 

Y'IBTOM HHTep<jlepeHU H MB>KAY pe30H8HCHb!M H noTeHUH a iTbHb!M paCCBRHHBM 

npH QJHKCHpOBaHHOM 3 H8'1eHHH panHaUHOHHOH WHpHHb ! r , npH 3 TOM 3H8-
y 

'IBHHe r y =0,260 3 B 6 b! ITO rrpHHRTO .!InR BCeX pe30HaHCOB 060HX H30TOnOB 

Ha OCHOBaHHH npoBeAe HHb!X H3Mepe HHi:'r panHaUHOHHOrO 3aXB8Ta. CnenyeT OT-

MeTHTb, 'ITO ITOITY'IB!!H b le 3Ha'leHHR g r n O'leHb cna60 3 8BHCRT OT npHHR-

TOH BenH'IHHbl 

DOM cpOp M L I /S/ 

, B pAne cny qaeB HBHTpOHHble WHpHHbl HBHAB Hb l MBTO-

4 



B H3MepeHIHIX paAHaUHOHHOI'O 3aXBaTa 6bm ucn o nb30BaH *HAKOCTHbiH 

CUHHTHnnSIUHOHHbiH AeTeKTOp 6onblliOI'O 06'beMa, COC TCbSIIDHH H3 ABYX 6aKOB, 

yCT8HOBneHHbiH Ha nponeTHOH 6a3e 242 M. 3~~eKTHBH CTb pei'HCTp8UHH Ae-

TeKTOpOM 8KTOB paAH8UHOHHOI'O 38XBaTa B pe)!(HMe COBnaAeHHSI HMnynbCOB 

OT ABYX 6aKOB COCTaBnSina E = 33% AnSI 
COR. 

69 Ga H 25% AnSI 7l Ga 

f10CTOSIHCTBO 8~~eKTHBHOCTH AnSI pSIAa pe30H8HCOB A&HHOI'O H30TOna 6binO 

npOBepeHO no OTHOilleHHID qucna OTCqeTOB no pe30HaH y B pe)!(HM8X COBIIa­

AeHHH H CyMMHpOBaHI!:SI HMnyJibCOB OT ABYX 6aKOB. 

MeTOAHKa nonyqeHHSI HH~OpM8UHH 0 paAH8UHOHH biX IIIHpHHaX H CnHHBX 

ypOBHeii: H3 H3MepeHHH pa~H8UHOHHOI'O 38XBaTa auanor qJia OIIHCaHHOH B p a -

6oTe /1/• B AaHHOM MeTOAe B03MO)!(Hble CHCTeMaTuqec KHe OIIIH6KH B onpe­

AeneHHH IIOTOKa He ii: TpOHOB H 8~~eKTHBHOCTH AeTeKTOp He BnHSIIDT Ha orrpe-

AeneHHe crrHHa. 

Pe3ynbT8Tbi H o6cy)f(aeHHe 

1. p e 3 0 H a H C H bl e II a paM e T p bl . Ha OCHOBaHHH 

HHH HaHAeHhl H30TOIIH8SI IIpHH8AITe)!(H0CTb H 3Ha qeHHSI 

Heii: ABYX H30TOIIOB Ga , AnSI 18 pe30HaHCOB C 

Hbl CIIHHbl H rronHbi e paAHaUHOHHbie IIIHpHHbl l v 

llpOBeAe HHblX H3Mepe-

g l n AnSI 50 ypoB-

r n ~r y onpeAene­

( CM. Ta6n. 2) • 

f1orp e lliHOCTH l y yKa3aHhl c yqeToM ueorrpeAeneHHOCTH B Kanu6po~ke Ae-

TeKTOpa, OUeHHBaeMOH B 10 t- 15%. l130TOnHaSI npHHetAne)!(HOCTb pe30HaH­

COB 6bina orrpeAeneHa H3 H3MepeHHH paAH8UHOHHOI'O 3 8XBaTa Ha pa3AeneH­

HbiX H30TOII8X B AHana3CJHe 8Hepi'HH HeHTpOHOB OT SO 8B AO 6 KSB. f1pH 

8Hepi'HH Heii:TpOHOB 4810 8B, KaK 8TO c neAyeT H3 rrp OBeAeHHbiX H3MepeHHH 

paAH8UHOHHOI'O 38XBa Ta, y 060HX H30TOnOB e CTb ypOBHH C HeHTpOHHO H IIIH-

• I1pHBeAeHuoe B Ta6n. 2 3Haqeuue COOTBeTCTBy-

eT yc noBHOMY pacnpeAeneHHID Ha6nroAaeMOH B nporrycHaHHH nnomaAH rropoB­

HY Me*AY STHMH ABYMSI pe3oHaHcaMH. Bo3MO)!(HO, qTo ua6nroAaeMbie Bbiille 

5000 9B pe30H8HCbl 
69 

Ga He SIBnSIIDTCSI OAHHOqHbi MH, noaTOMy napaMeT-

pbl AnSI HHX He IIpHBeAeH bi . 

CorrocTaBneHHe rronyqeHHb!X g r n c H3BeCTHbiMH rrapaMeTpaMH 12 

ypOBHeii: 121 noKa3 biBae T xopolllee cornacHe . l1cKnroqe He cocTaBnSieT pe-

30HaHc 1525 8B, KOTOphlii: paHee OIIIH60quo rrpHnHChlB8 ITCSI H30TOny OO Ga 
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B Ta6n. 3 IIPHB Jl9Hbl JlBa Ha6opa 3Ha'<IeHHH r (co CTaTHCTH"!e c-y 

KHMH OlllHOKaMH), COOTBe TCTBY!OIIlHe llBY M B03M O)!(Hb!M 3Ha'<I9HHSIM CIIHHa, IIO-

ny'<IeHH~e IIOJlOOH O TO My, K8K 8TO OhlnO C)lenaHO B pa6oTe 
111• 

EcnH rrp~nrronO)ICHTh p a aeHCTBO panHaUHOHHbiX IllHPHH nnSI nayx CIIHHo­

B biX COCTOSIHHH, TO H i1 OCHOBaHHH Ta6nHUbl 3 CIIHHOBaSI HJl9HTHcpHKaUHSI IIOny­

qaeTCSI OllH03 Ha'<IHO H npHaeneHa B KonoHKe 7. Mo)!(HO orpaHH'<IHTpCSI 6one e 

cna6biM Tpe6oBa HHeM nOCTOSIHCTBa pa)lH a UHOHHbiX IllHpHH )lnSI ypOB H9H OllHOH 

CIIHHOB OH C HCTeMbi. 8 TOM cnyqae pa30H9HH e BCeX pe30HaHCOB no CIIHHaM 

Ha JlBe rpyiiii b l 6yne•r TaKHM )1(9, KaK YK838HO B KOnOHKe 7, HO OCT89TCSI 

H9H3 B9CTHb i M , K a KOH rpynne KOTOpb!H CIIHH COOTBeTCTByeT. Tor)la )lnSI TOro, 

'<ITOObl IIpHnHC8 Tb C n H H K a )!(Jl0H rpyrrrre, HeOOXOJlHMO HCIIOnh3 0BaTh H a )le)!(;_ 

H bie naHHbi e o CIIHH .XOTSI o b i onHoro y poBHSI, nony"!eHHbie He3aBHCHMb iM 

M9TOJlOM. 

3KCIIepHM9HT8nJ~ Hbi M IIO)lTB9p)!(Jl9HH9M IIp8BHnhHOCTH 3Ha"!eHHH CnHHOB , 

npHB 9Jl9 HHbiX B KOnO K e 7, Cny)!(HT He3aBHCHMO rrony"!eHH8SI B e nH'<IHHa CIIHHa 

ypOBHSI 96 8 B If C OBn ane HH e 3Ha"!eHHH CIIHHOB JlnSI 6 (H3 8) ypoBHeH C pe-

3ynhTaTaMH pa60Tbl / 2 / , KOTOp b!e npHB9Jl9Hbl B KOnOHKe 8. 

llnSI pe3oHaHCOB rrpH & HeprHH 1636 H 2452 aa H30Torra 6 9 Ga HalllH 

pe3ynhTaTbl IIO CIIHH OBOH Hll9HTH~HKaUHH IIpOTHBOpeqaT H3B9 CTHbiM Jl8HHbiM. 

Ha pHCYHKe rrpHse neH yqacToK arrnapaTypHoro crreKTpa panHaUHOHHoro 3axaa-

Ta, H3MepeHHbiH C o 6 pa3UOM 
69 Ga • ila)!(e IIpH BH3yanbHOM CpaBH9Hiflf 

nnomaneH. 6nH3KHX no 8HeprHH pe30HaHCOB 1636 H 1579 8 B (y OOOHX rn»ry> 
BHJlHO, 'ITO HX CIIHHb l pa3nH'<IHbi, nOCKOnhKY HCKOMbie nnOill8JlH rrponopuHo-

HanhHbi g - <!JaKTOpy . 

2. Y C p ell He H H b l e II a paM e T p bl .II ll e p. npH paCCMOTpeHHH Ta6n. 2 

OopamaeT Ha CeoSI B HHMaHHe oOnhlllOe KOnH"!eCTBO O'<I9Hb cnaobiX ypOBHeH. 

CornaCHO pacrrpenene HH!O nopTepa-ToMaca B epOSITHOCTb rronanaHHSI y pOBHSI 

C IllHpHHOH r ~I B HTepaan 3Ha"!eHHH COCTaBnSI-

eT 11%. 0JlHaKO B 8 KCIIepHM9HTe TaKHX ypOBH9H OOHapy)!(eHO 12 )lnSI 
69 

Ga 
71 

H 10 nnSI Ga DH nonHOM '<IHCne VDOBH9H 27 H 23 COOTB9TCTB9HHO. 

Ha OCHOBaHHH 8TOf'O cnenyeT C'<IHTaTb, 'ITO oOnhlllHHCTBO cnaobiX pe30HaH-

COB, OTM9"!9HHbiX 3 93ll0'<IKOH B Taon. 2, SIBnSI:e TCSI p -BOnHOBbiMH. 0HH 

6bUIH HCKnJO'<IeHbi H3 paccMOTpeHHSI npH onpeneneHHH cpe.nHHX napaMeTpos 
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JlllSI s - BOiiHbl, llOllOllHHTellbHbiM KpHTepHeM pa3):(e eHHSI pe30H8HCOB H8 

s - H p - BOllHOBbie SIBHllOCb cpaBHeHHe llpHBe):(eHHb lX HeJ:iTpOHHbiX IIIHpHH 

CO cpeAHHM 3H8'IeHHeM < g r 1 > ):(llSI p - BOllHOBb!X ypoB-
n e = 1 

HeJ:i, Paa6poc IIIHpHH g r Bbi):(eneHHb!X 3Be3):(0'IK 8MH pe30H8HCOB OK8-

38llCSI B rrpeaenax cpaKTopa 3 BOKpyr 3Ha'IeHHSI < gr 1 > .. 40 MaB (anSI 
n £=-1 

a HeprHH 1· K8 B ), Bhl'IHClleHHOI'O H8 OCHOB8HHH H3BeCTHU X 3H8'IeHHJ:i CHllOBOJ:i 

cpyHKUHH S 1 ):(llSI P - B OllHOBbl X pe30H8HCOB H pet:~Hero paCCTOSIHHSI 

Me>KAY ypOBHSIMH , 

ITpoBeAeHHBSI CllHHOBaSI HAeHTHcpHKaUHSI CHllbHbiX y p oBHeJ:i rr03BOl1SieT orr-

peaenHTb S 
0 

):(llSI t:IBYX C llHHOBbiX CHCTeM pe30H8HC B , 3Ha'IeHHSI 5
0 

( J ), 

Bbi'IHClleHHbie KBK ~ r 0
1 I/'>;. E ' rae c y MMHpOB8HHe Be):(eTCSI rro ypOBHSIM 

I n 

C 0):(HH8KOBblM J , TIPHBe):(eHbl B Ta 6n, 4, 0IIIH6KH Bbl'IHClleHbl llO Me TO­

):(HKe, rrpeano>KeHHOJ:i B l!:i 1• ITony'IeHHhie 3Ha'IeHHSI CHno hi X cpyHKUHil anSI ABYX 

CllHHOBbiX COCTOSIHHJ:i He Jl8!0T OCHOB8HHJ:i ):(llSI 38Kll!O'IeHH £1 06 HX p83llH'IHH 1 

npe):(IlOllO>KeHHOM B oa60Te 12 / Ha OC HOB B HHH 6onee 6et:I JIOI'O 8KCilePHMeHT8llb­

HOI'O MaTepHana, 

0 
CpeAHHe rro ABYM crrHHOBbiM CHCTeMaM CH,llOBhie cpy HKUHH ( S - ~ gr" I/'>;. E), 

0 
17 I 

npHBe):(eHHbie B Ta6n. 4, X Op OIIIO COI'll8CYJOTCSI C pe3yllbT 8 T 8MH pa60Tbl 

B KOTOpOJ:i HBHAe Hhl 3H8'Ie HHSI S 0 H3 y cpe):(HeHHhlX "e'IeHH J:i , 

ITony'IeHHhie aaHH b ie He rrpoTHBope'IaT peaynbTa Ta M anSI c o<.. eAHHX SIAep 

11 TeopeTH'IeCKOMY pac'IeTy 181 , y 'IHTbiBBJOIIIeMy AHHaMI1'IeCKYJO aecpopMaUHJO 

Mep . 

B Ta6n. 4 rrpHBe):(eHbi cpeAHHe paccTOSIHH SI D Ha6. Me>KAY s - peao­

HaHC8MH, rrony'IeHftbie H3 I'HCTOrpaMM HapaC T8HHSI 'IH na ypOBHeJ:i B 38BH­

CHMOCTH OT 8 HeprHH, ITapaMeTp a llllOTHOCTH Ot:IHO'I8CTH'IHbiX COC T OSIHHJ:i 

Bhi 'IHCneH no cpopMyne EeTe anSI 9HeprHH Boa6y>K):(eHH SI ,64 MaB H 6 ,52 MaB 

70 
Ga H 

72 
Ga COOT BeTCTBeHHO C y'IeTOM pe3yllbT8 OB pa60Tbl 191 , 

CpeAHHe 3H8'IeHHSI paAHBUHOHHblX IIIHpHH -r y , l!8H):(eHHhie ITO 9 pe-

3 0H8HC8M ):(llSI KB>Kt:I OI'O H30TOI18 1 B rrpeaenax OIIIH60K H 3MepeHHJ:i COBI18Jl8!0T 

Me>KAY C060J:i H 6nH3KH K 3 H8'IeH HSIM 1 IlOlly 'IeHHhlM JlllSI COCe):(HHX Sl):(ep 11 /. 

B aaKnJO'IeHHe Mhi XOTHM rro6naroaapHTb B. C. 3 o noTapeBa H ero c oT-

PYAHHKOB 38 JIJ06e3HO rrpeAOCT8BJieHHhie 1!30TOllbl , 
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Ta6JIH~a 2. 

J1apaYeTpU H6~TpOHHIU peSOHBHCOB HSOTOUOB raJIJIHH 

H;npo- E ~ E • J ·.gr . ~g r r ~r 
0 l n .I n 1 y • y ' 

liHmeH:& SB :JB SB ·aB SB SB 

I 2 ~ 4 2 ~ 7 B 
69 Ga III 0,5 2 0,034 0,003 0,270 0,06 

334 0,7 O,I2 0,025 
473 I I 0,072 O,OIO 0,260 0,060 
532i[ 2 0,002I 0,0004 
6IIi!: 2 0 ,0026 0,0004 
692 2 2 0, 77 O,II 0,270 0,040 
94:ri£ 3 0,0026 0,0005 

I252i!: 5 0,0035 O,OOIO 
1354 5 2 0,17 0,03 0,290 0,.060 
I579 6 2 1,20 0,24 O,l60 0,040 
1636 7 I 1,8 0,16 0,260 0,040 
1866 9 2 1,5 0,24 0,250 0,040 
I906i!: 9 0,006 -e,003 
I994* 10 0,006 0,003 
2I67'* II 0,0075 0, 0022 
2452 I3 I 4,5 0,5 0 ,290 0,040 
2989* I9 0,04 0,02 
3084 20 O, II o',o4 
3~77'* 22 O,OI 0,005 
3497 22 2 II,2 I,O 0,260 0,040 
3739* 26 0,012 0~ 005 

3873* 28 0,020 0,006 
3970i[ 30 O,OI 0,007 
4206 30 0,83 o,~o 

4361 32 0,94 0,40 
4556 35 0,2 0,1 
4810 37 ,..,g 

5280 42 
5666 46 
5877 50 
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I 2 3 4 5 6 'I 8 
71 

Ga 95,8 0,4 2 0,062 0,012 0,260 0,060 
287,5 1,7 2 3,9 0,5 0,240 0,040 
376 0,8 I 1,37 O,II 0,240 0,030 
705 2 2 0,28 0,04 0,230 0,035 
1092~ 4 0,0050 0,0014 
II35* 9 0,0074 0,0022 
148!* I3 0,007 0,004 
1525 7 2 2,04 0,25 0,220 0,035 
1870* 9 0,008 0,004 
1930 IO I 0,28 0,08 0,220 0,040 
2400 12 I 2,1 0;4 0,250 0,040 
2?84 16 2 0,76 0,14 0,230 0,035 
2880* I8 0,04 0,02 
3IIOii: 10 0,03 0,02 
320~ 20 0,06 0,03 
33II 20 I 2,0 0,4 0,240 0,035 
3400~ 23 0,06 0,03 
3510* 24 0,02 O,OI 
3790* 28 0,02 O,OI 
4170 30 0,09 0,06 
4690 36 0 ,6 0,30 
4810 38 -9 
5054 40 6,1 !,3 

i[ 
IIpe~nonarae.Mue P - BOJIHOBUc ,e30HaHCH. 
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Ta6JIIH1a 3 

J:\1IH J = 2 Z!JIH J = I J 
j 

113 
V! 30TOTI 

Eo , f ' t. r yl r r. t.rr I ,l(aHHBH paooThl 3B 
y I pa6oTa M3 B M3B M3B uail [2] 

I 2 ) 5 
09 Ga III 270 30 350 40 2 · 

473 I60 20 260 30 I 
692 2 0 IS 370 20 2 2 

1354 290 30 420 40 2 2 
I579 265 15 395 20 2 
I 636 IBO IO 260 IS I 2 
I866 255 30 390 45 2 2 
2452 200 30 290 45 I 2 
3497 260 40 390 60 2 

7 1 Ga 95,8 260 30 350 50 2 
287,5 240 -30 360 70 2 2 
376 IE5 IS 240 20 I I 
705 230 35 370 60 2 2 

I525 220 35 340 50 2 
I930 130 25 220 40 I 
2400 I60 25 255 40 I 
2784 23 35 380 60 2 
33II 15 25 240 40 I 
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·..: pc;!H:1e napo:JeTpl:l l(JIH l1 30TonoB raJIJil1fl 

HaoTon , 1o- .'' ' ro- 4 
' 

- o- 4 ii ,, ' l"'y, 
() 1~1 ' '· !I / --! t 0 , 1 ll tlO ~ 

:.!3B - I (.d :JD 3B 

69 I ,O ~6 4 l , I +I I,I +0 , 9 230,:t55 II , .?,:t0 , 3 , - 0 , 4 - 0 ,3 ,J , C:7_:t0 ,04 

7I 1,3 +2,5 1,5 +2 I 4 +1, 3 330,:t70 12 ' :5,:t0 , 3 o , ~4.:t0 ,04 - 0 ,5 - 0 ,5 ' - 0 , 5 
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N 

1500 

1000 

500 

.... ... ... 
·. 

400 

·. 

.. 

·· .... ·.···· · . .... ·. .· ······· .· ....... ..·· .... 

450 500 e,. .. 

Y 'IaC TOK armapaT) pHoro crreKTpa pa.uHaUHOHHOI'O aaxsaTa, H3MepeHHbri! c o6-
paauoM 

69 
Ga TOniUHHOll 0,00313 .sm/6apH. 
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