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Bae.nesae 

HacTosmas pa6oTa sanseTCH npo.non~eHHeM BHnonsessHx pasee uccne

.noaasal s.nepsHX peaxual TpHTHH c xacnopo.noM. 

B npe~Hx coo6mesusxl1,2/ o6sapy~eso secxon&xo SOBhlx ypoasel 

cocTaasoro s.npa 11 F a o6nacTH asepral aoa6y~esas oT 11,7.no 13,2Maa. 

~ns onpe.neneHHH xapaxTepHCTHX saA.nessMx ypoasel seo6xo.nuMo uccne.noaaTb 

B03MO~SO 6on&wee qucno BhlXOllShlX xasanoB peaXUHH B3aHMOll9ICTBHH TpHTHH 

c xucnopo.noM. liccne.noaasHIO o.nsoro H3 STHX xasanoa, a HMesso.- - ynpyroro 

pacceHSHH TpHTOSOB sa KHCnopo,ne H fiOCBHW9Sa SaCTOHwaH pa6oTao 

8KcnepHM9ST 

Hccne.noaaaHe paccessua TpHTosoa sa KBcnopo.ne Bhlnonaeso sa aneKTpo

cTaTHqecKoM reaepaTOpe OH.RH sa 1,8 Mas. 8seprus Hosoa TpHTHH onpe.ne

nsnac& c noMOWbiO MarHHTHoro aaanHaaTopa, npoKanH6poaaaaoro no peaoaaa-

cy npu 1117 KSB H3 peaKUHH 12 C(t, Po ) 1
" C /3/ 

8 nyqKe C MaCCOI 3, KpoMe HOHOB T+ 1 npHCyTCTBYIOT MOneKynHpHhl9 

liOHhl HHR+ H R D + , a TaK~e HOHhl renus-3, aenpepbiBHO o6paay10merocH 

npH eCT9CTB9HHOM pacna,ne TpHTHSio npHM9Cb HOHOB RBR + COCTaBnsma 

0,4 - 0,5%, HOHOB RD +- OT 0,1 AO 0,3% H HOHOB a He+ - 0,3%. 8TH 

npHM9CH He TOnbKO HCKa~aiOT H3MepeHHSI qucna TpHTOHOB1 na.naiOWHX Ha 

MHW9Bb, HO TaK~e 3aTpyllHSIIOT Bhl.lleneHHe Ha Cfi9KTpe UHKa OT TpHTOHOB, 

pacceSJHHhlX sa KHcnopo.ne. 

Ha pa3nHqHhlX aTanax pa60Thl HCfiOnb30BanHCb TB9pAbl9 MHW9HH H3 OKHCH 

6epHnnHSI1 OKHCH HHK9nSJ, anys,na (Al 1 0 a), a T8K~e ra30Bhl9 MHW9HH, Ha

nonSS19Mhl9 KHCnOpoAOM H CM9CSIMB XBCnopo,na C aprOHOM HnH KC9HOHOMo 
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~HW9HB B3 OKBCH 6epHnnBH npBrOTOBnHnBCb HCnapeHHeM 6epHnnHH B 

aaxyyMe. nonyqeHHhle nneHKB OKa3hlB8nBCb B aaaqBTenbHOI CTeneHB OKBC

neHHhlMHo Taxze MBWeHB, xax BBJlHO za puc. 1,. noaaonuH xopowo OTJlenHT& 

nBK TpHTOHOB0 paCC9HHHhlX Ha XHCnOpoJle0 OT TpHTOR080 pacceHHRhlX Ha 6epBn

nBB0 HO OTJl9nHTb STOT nBK OT qaCTBU 83 paan&q&hlX peaxURI Ba 6epBnnBH 

OKaaanoc& R9B03MOXUihlMo 

~HW9HB H3 OKBCB HHXenB nonyqanHCb npH Barpe88BHH nnaCTHH~B HBKe

na B B03Jlyxe. nneHK8 OKBCB HB,Jteng OTJlenHn8Cb OT nnaCTHHitH paCTBOpOM IOJl8 

a 9TIInoaoM cnBpTev noao6so TOMY1 Kax aTO aenanoc& B pa6oTe/41. Kax BHJlHO Ha 

pRe. 2, qacTHUhlo paccea&Bhle aa BHxene, o6paayiOT 6on&wyiO noanoJKKy, aa

TPYJlHHIOIIIYIO BhlJleneaHe TpHTOHoB, paccea&BhlX aa xHcnopoae. KpoMe Toro, 

COJlaplKaBBa KHCnOpoJl8 B MHW9HB H3M9HHnOCb noJl Jl9ICTBH9M nyqxa, ~TO 

npHBOJlHnO X CYIII9CTB9BBOMy RCK8lK9HBIO peayn&T8TOBo 

~BW9HB H3 anyBJl8 npBrOTOBnBnRC& anexTpOnH3BhlM M9TOJlOM0 OnBC8B

BhlM a pa6oTe/5/. Taxae Mzweaa oxaaanac& ycTolqHBhlMB noa nyqxoM. Oa

aaxo 6hlno aaMeqeao, qTo a paanaqshlx axaeMnnspax MaweaeA aa oaaa aToM 

aniOMBHHH npHXOJlHTCH paanaqaoe xonzqecTBO aTOMOB xacnopoaa. 3To, aepo

BTHO, o6~BCHB9TCB TeM, qTo npR H3rOTOBneHHH MHW9HH MeTannaqecKHI aniO

MHHBI He nonHOCTbiO CTpaBnHBaaTCB C OKRCHOI nneHKB. 

.UnB a6coniOTBhlX B3MepeHBA npHM9HBnHCb ra30Bbl9 MHW9HH CO CniOJlB-

HhlMH OXH8MR0 B KOTOphlX qacno aTOMOB oqpeaenBaTCB JlOCTaToqJIO ToqHo. 

Kacnopoa, acnom.ayeM&IA an• HanonHaHHB MaweaeA, aMen npaMeca aproHa H 

aaoTa. npaMec& aproHa onpeaensnac& no pacceBHHIO TpaToHoB H cocTaa-

mrna (0,34±.0,03)%. OueHxa npHMecH aaoTa 6hlna caenaHa no BbiXOJlY a -qac-

THU H3 pe8KUHH l4 N (t , II) ll C H COlT8BHna (0,6±.0,2)%. AprOH H 

KC9HOH 0 HCnOn&ayeMbl9 B CMeCBX C KHCnopOJlOM • HMenH HHqTOJKKOe KOnH

qeCTBO npHMecell. noTepH SHeprHH TpHTOHOB B Cn10Jl9 8351Tbl H3 pa60Tbl/6/, 

PacceHKKbie 'laCTHUbi perHcTpHpoaanHcb xpeMKHeBhlM noaepxaocTKo-

6ap&epKbiM aeT9KTOpOM C KallpHJK9HHeM CMe!lleKHH 15 BOnbT, npa T8KOM 

aanpsJKeKHH wyM&I aeTeKTopa 6&InH Manhl, a paapeweaae BMecTe c peracTpH

pyiOweA annapaTypoll COCT8BnHnO OKOnO 40 KSB ans llpOTOKOB H TpHTOKOB B 

o6nacTH aHepraA oT 400 ao 1500 xaB. Oaaa aa nony'leKKbiX cnexTpoa npH

aeaea aa pac. 3. 
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B qacTH aa.MepeaaA, rae Tpe6oaanoc& y'IHTbiBaTb npoc'I~Tbi 

aoro aaanaaaTopa, HMeiOwero MepTBoe apeMs oxono 150 MHKpoceJ 

nonbaos&nacb cneayiOmas cxeMa. HMnyn&Cbi oT aeTexTopa nocne y~ 

CTynanH K8 nHK91lKblll Bxoa CX9Mbl nponyCK8KHH H aa<flc~Jepe.KUH8nbll 

MHK8TOp1 KOTOphlll ynpaBnHn CX9MOil nponyCK8KHH T8K1 qTO KEi Bhl: 

aaanaaaTop peracTpHpoaan yqacToK cneK"I:pa, BbipeaaeMhlll aacxpa 

J1Mnyn&Cbl, IIOCTynaiOIJlH9 118 ynpaBnHIOIIIHA BXOa CX9Mbl nponycK8KI! 

pOB811HCb T8KJKe nepeC:'I~TKblM ycTpOitCTBOM1 KOTOpoe BM9CTe C a~ 

TOpOM HM9110 paapeW8IOWee Bp9MH BO MKOrO p83 M9KbWe 1 '19M 8K 

Koac!lcjlHUH9KT npOC'I~TOB onpeaensnCH K8K OTHOW9KH9 cq~Ta nepecq~ 

pollCTB8 K ·cyMMe HMnynbCOB1 3aperHCTpHpOB8KKbiX 8H8nH3aTOpoM, 

Hccneaoaaaae 
11 

0 ( p , p l 
18 

0. 

.Uns npoaepxa MeToaaxu aaMepeKHH ynpyroro pacceHKHH aa 

MHW9KHX 6&In npoaenaK ~KcnepHM9KT no paCCeHIIHIO npOTOIIOB 118 

npoTOIIIIbllt ny'IOK - 118H6onee 'IHCTbilt ny'IOK yCKOpHTenH , a aa 

H3B9CTK0 0 'ITO anH 911eprHil ao 2 ~9B C9'19KHe p8CC9HKHH npOTOK( 

poae H3M9KB9TCB nnaBKO, nQ9TOMY aaJKe pe3K09 H3M9K9KH9 peJKHI 

aoro HCTO'IKHKa H cjloxycapoBKH nyqxa, aeo6xoaaMoe ans npoaepKH 

H3MepeKHH llpOC'I~TOB aKanH38TOpa 1 He MOrno npHBOaHTb K. HCK8JK 

aynbT8TOB (H3-38 H3M9K9KHH npHMecell B nyqxe H yxyaWeKHH CTB 

uaa aaeprHH npoTOKOB npa yMeKbWeKHH Toxa npoToaoa). Oxaaano, 

npOC'I€!Tbl onpenenHIOT~H C TO'IIIOCTbiO 119 X yJKe oa11oro npoueiiT8, 

.UacjlcjlepeiiUHanbllb19 C9'1911HB paCC9BIIHH npOTOHOB H8 KHCIIOpO. 

noM 150° n.c, npHBeaeHbl Ha pHC, 4, 0THOCHTenbHhl9 OWH6KH H3M 

COCTaBnHIOT npHMepHO nonOBHHy OT nonHbiX OWH60K C9'19HHil, nOKB 

H8 pHCYHKe, HM910IUHX BenH'IHHbl OKOnO 4%, nyHKTHpHaB KpHB8B HI 

pacceBHHe, Bbi'IHcneHHoe no cjlopMyne Peaepcjlopaa, xoTopyiO ans n 

HOlt CHCT9Mbl yao6KO npeaCT8BHTb B cneayiOW9M BHAe: 
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R3 OXHCH 6epHnnHR npHrOTOBnRnBCb RCnapeHReM 6epHnnHR B 

y"'&HHhle nneaKH OXa3hlB8nHCb B 3H8qRTenbSOA CTenesa OXHC

He MHWeHH, X8X BHASO H3 pHC, 1~ ll03BOnRnR XOpoWO OTAenBTb 

t pacceRHShlX Ha XRCnOpoAe, OT TpRTOSOB0 p8CC8HSShlX Sa 6epan

HTb 9TOT llHX OT qacTHU R3 paanRqSNX peaxuaA Ra 6epBnnRH 

B03MOlKRhlMo 

H3 OXHCH RHXenB nonyqanBCb npR SarpeBaRHB nnaCTHS~R SBKQ-

• nneaxa OXHCH HHKenR OTAenHn&Cb OT nn&CTHRitR paCTBOpOM AOAa 

apTe? noAo6so TOMy1 xax 9TO Aenanocb a pa6oTe/4/. Ka1t BHASO aa 

UN, paccesasNe sa aaxene, o6paayroT 6on~swyro nonnolKxy, aa

BNAenesue TpHTosoa, paccesssNx aa xacnopoAe. KpoMe Toro, 

HCnOpoAa B MHW9HR H3M9SRnOCb noA A9ACTBH9M nyqxa, 'ITO 

cymeCTB9SHOMy HCX8lK9RHIO peaynbT8TOBo 

H3 anyBA8 npHrOTOBnRnRCb anexTpOnH3ShlM M9TOAOM0 OnRC&H

/5/. Taxae Mawesa oxaaanacb ycToA"'HBhlMH noA nyqxoM. OA

Meqeao, qTo B paanaqHhlX sxaeMnnspax MuweaeA aa onaa aToM 

XOAHTCH paanH"'H08 KOnH"'9CTBO aTOMOB KHCnOpOAa. 3T00 Bepo-

9TCR TeM, qTO llpH H3rOTOBneBHH MHW9SB M9TannH"'9CKHA anro

HOCTbiO CTpaanaaaeTCR C OKHCSOA nneRKHo 

oniOTRhlX H3MepeHBA npHM9HRnHCb ra30Bbl9 MHW9HH CO CniOAR-

B XOTOphlX "'HCno aTOMOB oqpeAenBeTCH AOCTaTO"'IlO Toqao. 

onhayeMbJA Ana aanonaeaas MHweaeA, HMen npaMeca aproaa H 

b aproaa onpeAenanacb no paccesaaro TpRTOHOB H cocTaa-

3)%. Oueaxa npHMeca aaoTa 6Nna cLtenaaa no BbJXOLtY a -"!ac-

14 N (t , a) IS C H COCTaBHna (0,6::!:.0,2)%, Aproa H 

nb3Y9Mbl9 B CMeCRX C XHCnOpOAOM , HMenH HH"'TOJKHOe KOnH

ceA. noTe pH SHeprHH TpHTOROB B cnroLte B3RTbl H3 pa60Tbl/6/, 

Hbl9 "!aCTHUbl perHCTpHpOBanHCb KpeMHH9BhlM llOBepXHOCTHO

T9XTOpOM C HanpRJK9HHeM CMeweHHR 15 BOnbT. npa TaKOM 

YMbJ LteTexTopa 6bJnH ManN, a paapeweaae BMecTe c peracTpH

aTypoA COCTaBnsno OXOnO 40 KSB AnR llpOTOHOB H TpHTOHOB B 

Hit OT 400 AO 1500 KSBo 0LtHH H3 nony"!eHHblX ClleKTpOB npH-

3. 
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B qacTH HaMepeaaA, rAe Tpe6oaanoc~s y"'HTbiBaTb npocql!Tbl aMnnHTYA

aoro aaanaaaTopa, HMeromero MepTaoe apeMs oxono 150 MHxpocexyHA, ac

nonbaoa&nacb cn~Ltyromas cxeMa. 11MnynbCbJ oT AeTexTopa nocne ycaneaall no

CTynana 1;1a nHHeltHbllt BXOA CXeMbl nponycxaHHll H LtHcj>ljlepe.HUHanbHbllt LtHCKpH

MHHaTop, KOTOpblll ynpaBnlln CXeMOli nponyCKaHHll Tax, 'ITO Ha BhlXOA9 ee 

aaanaaaTop peracTpHpoaan yqacToK cnex~pa, BbipeaaeMhlll AHCKpHMHHaTopoM. 

11Mnynbchl, nocTynaromae aa ynpaanRromall BXOA cxeMbJ nponycxaHHll, peracTpH

poaanacb T8KJK9 nepec:q(!THblM ycTpOliCTBOM0 KOTOpOe BM9CTe C AHCXpHMHHa

TOpOM aMeno paapewaromee apeMll so MHoro paa Mea~swe, '!eM aaanaaaTop. 

Koscl>cl>auaeaT npocq(!TOB onpeLtenRncll xax OTHoweaue cq(!Ta nepecq(!Taoro ycT

pollcTaa X ·cyMMe HMnynbCOB0 aaperHCTpHpOBBHHbiX aaanaaaTOpOM, 

HccneLtoaaaae 
18 

0 ( p , p > 
18 

0. 

Llnll npoaepxa MeTOAHXH aaMepeHHll ynpyroro pacceliHHll aa raaoBbiX 

MHWeHSIX 6bJn npoLtenaH :;lXCnepHMeHT no paCCeliHHIO npOTOHOB Ha KHCnOpOAe. 

npoToHHbJll ny<~ox - aaa6onee 'IHCTbJA ny"!ox ycxopaTenll , a aa pa6oTbi/7/ 

H3BeCTH00 'ITO Ltnll SHeprHA LtO 2 M9B Ce"!eHHe pacceSIHHll npOTOHOB Ha XHCno-

poLte aaMealleTcll nnaaao, noaToMy LtaJKe peaxoe aaMeaeaae peJKRMa HOB-

aoro HCTO'IHHxa H cj>oxycapoaxa nyqxa, aeo6xoLtHMoe Anll npoaepxa cxeMbl 

HaMepeHHll npocq(!ToB aaanaaaTopa, ae Morno npHBOAHTb x_ acxaJKeaaro pe

ayn~sTaToB (aa-aa aaMeaeaall npaMecell a ny"!xe a yxyLtWeHHll cTa6anaaa

uaa aaepraa npoToHoB npa yMeHbweaaa Toxa npoToaoa). Oxaaanocb, 'ITO 

npoc"!l!Tbl onpeLtenliJOTCll c TO'IHOCTbro ae x yJKe oLt~oro npoueaTa. 

Llacl>cl>epeauaanbHhle ce"!eHHll pacceRHHll npoToaoa aa xacnopoLte noA yr

noM 150° n.c. npaaeLteHbl aa pac. 4. OTaocHTenbHbie owa6x11 HaMepeaall 

COCTaBnliJOT npi!MepHO nonOBHHY OT nonHblX OlliH60K ceqeHHli, llOKaaaHHblX 

aa pacyaxe, HMeJOmax aenH"'I!Hbi oxono 4%. nyaKTHpHall xpHBBll aa pacyaxe -

pacceliHHe, Bbl'IHcneaaoe no cj>opMyne Peaepcj>opAa, xoTopyro Anll na6opaTop

aoA CHCTeMbl yLto6HO npeLtCTBBHTb B cneLtyrol!IeM BHLte: 

5 
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E - aaeprHH naJ;laJOme A '18CTBUbl ( M &8) , 

18 - M8CC8 lt8J:l810UleA '18CTBUbi1 

II - M8CC8 SIJ:lp8-MHW8BH1 

Z - 38pSIJ:l lt8J:l8101Il8A '18CTHilb11 

z 38pSIJ:l HJ:lp8-MHWeHH 1 

8 - yron paccesraasr. 

.. 

X 

Baaao, 'ITO H3Mepeaa~o~e ce'leaasr 3H8'1HTen&ao 6on&me 8bi'IHcneHHbiX 

no ~pMyne Peaep~paa. 

Ha pac. 4 TaK*e npaaeaea~o~ oTHOCRTen&Hble aaMepeHHH paccesrHHH noa 

yrnOM (164:!:,5) 0
1 83HTble H3 pa60Tbi/7/, HOpMllp088HH&Ie npH aaeprHH npOTO

HOB 2,0 Ms8 K peayn&TaTy pa60Tbi/8/, p88HOMy 94:!:, 2 M6apa/cTep. 3K

cnepHMeHT8n&Hble omR6KH pa6oT~o~/7/ npa aaeprHHX 8blme 1,1 M &8 6&tna 

paBH&I 4%, a HH*e• H3-3a ~Ha, - 15%. Ce'leHHH pacceHHHsr, H3Mepeaa~o~e 
0 

noa yrnoM 164 , TaK*e 3H8'1HTen&Ho 6on&me1 8&I'IHcneHHbiX no cjlopMyne Pe-

aep~paa. 

PacceHaHe TpHTOH08 aa KHcnopoae 

Ha pHCo 5 npH88118Bbi pe3yn&TaTbl H3MepeHHI Ha anyHllOBbiX MHW8HHX 

non yrnoM 150° n.c. PacceHHHe aa aniOMHHHH nponopuaoaan&Ho peaep~p

llOBCKOMy, TaK KaK BbiXOll ero, yMBO*eBHbii Ha KB8llpaT saeprHA, annpoK

CHMHpyeTCH B npeaenax aKcnepaMeHTan&HbiX oma6oK ropaaoHTan&HoA npsrMoA. 

6 
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PacceHHHe Ha KHCnOpOJ:le npellCT8Bn8HO K8K OTHOW8HH8 BbiXOll8 H8 

K, 8biXOllY aa aniOMHHHH. Bbi'IHcneHHbi& T8UM o6pa30M aaHH&Ie np• 

Hbl OTHOW8HHIO p8CC8HHHH H8 KHCnOp0118 K pe38~pllOBCKOMYo J.ict 

p8CC851HHH H8 MIOMHHHH B Ka'leCTBe MOHRTOpa yao6HO T8M1 'ITO 

oma6KHI c8H38HBble c onpeaeneaaeM 'IRena TPHTOB081 6oM6apaapy 

H C npOC'I~T8MH 8H8nR3aTOp8o 

Ha pac. 6 npH8eaes~o~ peayn&TaT&I aaMepeaaA noa yrnoM 15( 

MHWeBHXo MeH&WHil pa36poc TO'IeK H8 MHWeBHX CO CMeCSIMH o6yc 

npeHMyuteCT88MH H3MepeHHH pacceHBRH Ha KHCnopoae OTHOCRTen&J 

MOHHTOp81 paCC851HH8 H8 KOTOpOM npHHHM8eTCH p8BHbiM peaepcjlopJ 

3To npeanono*eaae 6~o~no npoeepeao, a, KaK BHllHO sa TOM *e p11 

e&monaHeTCH B npeaenax axcnepaMeHTan&H&IX oma6oK. 

OTaocaTen&H&Ie H3MepeHHH aa anyaae, KHcnopoae c aproao~ 
0 

poae C KCeHOHOM nOll yrnOM 150 HMeJOT TO'IHOCT& OKOnO 2%, a ' 

H&Ie H3MepeHHH H8 ra30BhiX MHW8HHX nony'laiOTCH C TO'IHOCT&IO HI 

ITosTOMY anH apyrax yrnoe npoeoaanac& H3MepeHHH ceqeaaA pace 

KO C HCnOn&30B8HHeM ra30B - MOHHTOpOB: 8prOH8 H KCeHOH8o 3HI 

38BHCHMOCTH pacceHHHSI TpHTOHOB Ha KHCnopoae noll yrnaMH 144, 

a 79,5° npaeeaeHbi aa pac. 7 a 8. 

06CY*lleHHe pe3ynbT8TOB 

Ce'leHHe pacceHHHsr '18CTHU co cnHHOM 1/2 (TpHTOHoB) aa H 

HOM 0 (KHCnopoa-16) MO*HO npellCT8BHTb B BHlle: 

u-IA t/s,t/a1
2

+1A,/s,-t/sl~ 

rae 

I/2 . f +1/1 f-1/2 
A 1~a. 1;1• ~~~ [-c4 !6l+ {i;-JI!f+UTr,t +fTu IP 
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II8.1l8JOJneA '18CTBUbl (Maa), 

M8CC8 II8.1l8JOJneA '18CTIIIlb11 

M8CC8 Sl.llp8-MHWe8H1 

II8.1l8JOJneA '18CTHUb11 

Sl.llp8-MHWeHH 1 

X 

aaMepeaable ceqe8HSI 3R8'1HTen&HO ISon&we Bbi'IHcne88biX 

4 T8KlK8 IIpHBe.lleRbl OTROCHTen&Hbl8 H3MepeHHSI pacceSIHHSI IIO.Il 

) O 1 B3SITble H3 pa60Tbl/7/, HOpMHpOB888bie !IpH 888pi'HH IIpOTO

peayn&TaTy pa60Tbl/8/, p8BHOMY 94±. 2 M68pHICTep. 3K

OWH6KH paiSoTbl/7/ npa aaeprasrx Bblme 1,1 M aa 6binH 

- IS%. Ce'leHHSI pacceHHHH, H3MepeHHbl~ 
0 

, T8KlKe 3H8'1HTenbHO 15on&we Bbi'IHcneaablx no cjlopMyne Pe-

PacceSIHHe TpHTOHOB H8 KHCnopo.ae 

5 1IpHBe.lle8bl peayn&T8Tbl H3MepeHHA 88 anyH.IlOBbiX MHWe8SIX 
0 

n.c. PaccesraHe aa anJOMHHHH nponopuHoaan&Ho peaepcjlop

xax BbiXO.Il ero, yMHOlK8HHbiA H8 KB8llp8T aaeprHA1 8IIIIpoK

npeaenax aKCIIepHMeHTanbHbiX OWH60K I'OpH30HT8nbHOA IIpSIMOA. 

6 
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Paccesraue aa xacnopo.ae IIpeLicTaaneao xax oTaoweaue Bblxoaa aa xacnopoae 

x' BbiXOllY aa anJOMHHHH. Bbl'lllcneaable T8KHM o6pa3oM .aaHHble nponopuaoaan&

Hbl OTBOWeRHIO ~8CC8SIHHSI 88 KHCnopo.ae K peaepcjlopllOBCKOMy. Hc!IOn&30B8HHe 

paCCeSIRH.SI H8 MIOMHRHH B Ka'leCTBe MOHHTOpa YllOISHO TeM, 'ITO HCKnJO'I8eT 

OWB6KB0 CBSI38HHble C OIIpe.aeneHBeM 'IBCna TpHTOHOB1 15oM68pLIHpyJOWHX MHWeH&,, 

H C IIpoC'IAT8MH 8R8aH38TOpa. 

Ha pac. 6 npaaeaeHbl peayn&T8Tbi H3MepeaaA noLI yrnoM 150° aa raaoablx 

Mawe8srx. Mea&maA paa6poc TO'Iex Ha MHweasrx co cMecsrMH o6ycnoanea 

IIpeHMyJneCTB8MH B3MepeHHSI p8CCeSI8HSI 88 KHCnopo.ae OTHOCHTen&HO 1'838 -

M08HTOp81 pacCeSI8He 88 KOTOpOM IIpHHHM8eTCSI p8BHbiM peaepcjlopllOBCKOMy. 

3To npeanonolKeaae 6blno npoaepeao, a, xax auaao aa TOM liCe pacyaxe, oao 

BbiiiOnHSieTCSI B IIpeaenax 8KCIIepHM8HT8n&HbiX OWHISoK. 

0T80CHTen&Hbie H3MepeHHSI H8 anyaae, KHcnopoLie C 8pi'OHOM H KHCno

pOll8 c xceaoHoM IIOll yrnoM 150° HM8JOT TO'IHOCT& oxono 2%, a a6conJOT

Hble H3MepeHHSI H8 I'830BbiX MHW8HSIX IIOny'ISIOTCSI C TO'IHOCTbiO He XyliCe 5%. 

noaTOMy llnSI llPYI'HX yrnoB IIpoBOLIHnHCb H3MepeHHSI ceqeaHA pacceSIHHSI Ton&

KO C HCIIOnb30B8HHeM I'830B - MOHHTOpOB: 8pi'OH8 H KCeHOHa. 3HepreTH'IeCKHe 

38BHCHMOCTH pacceSIHHSI TpHTOHOB H8 KHCnOpOLie IIOll yrnaMH 144, 133, 115,5 

H 79,5° 1IpHBeLI8Hbl H8 pHc. 7 H 8. 

06CYlKLieHHe peaynbTSTOB 

Ce'leHHe pacceSIHHSI '18CTHU CO CIIHHOM 1/2 (TpHTOHOB) H8 Slllpe CO CIIH

HOM 0 (KHCnOpOLI-16) MOlKHO IIpeLICTSBHTb B BHLie:. 

u-1 A t/a,t/a Ia+ IAt/a,-t/a ~~ 

rae 

, t/a 1 f +1/1 f-1/a 
A 1;11;1-~[-C (6l+-I.I<f+l)Tf f +fT,f }Pf(cos6l) 

' ·~~ « ..{Tji T • .., 

!II 
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I 

~; 

t/1 i , --
A t/1,-t/1- ""7-;- .,;-;-;-

. ·f-1/1 f+l/1 
l(Tt,f -Tt,f lP'f(coa6), 

X: 4 - sonaosoe 'IHc.no, 

C ca - aMnnHTyAa peaepljlopAOSCKOrO pacceHHHH, 

P2(coa6) nonHHOM neJKaHApa, 

p f (COB 8) - npHCOeAHHeHHblft nonHHOM neJKaHApa, 

T f +lfa , T~-1/1 - aneMeHTbl MaTpHUbl pacceHHHH 0 

t ,t ,f " 
A t/l,-l/1 - aMnnHTyAa pacceHHHH C nepeBOpOTOM CnHHa, KOTOpaH 

pasHa 0 npH OTCYTCTSHH CllHH-op6HTanbHOrO B3aHMOAeACTSHH, 

,llnH H30nHposaHHOrO ypOSHH C ljJHKCHpOSaHHbiM J fl S CYMMe no ·~ S 

A' 1/1, t/a OCTaeTCH OAHO cnaraeMOe C f"J COOTSeTCTSy~mHM ycnOSH-

HM J•f.:t 1/2, 17•(-l)f H noA·yrnoM, rAePf(cos6) • 0 A 1ja,t/l, 

aHa'IHTen&Ho ynpomaeTcH. l.JTo6bi acnon&aosaTb npH aaanaae aTo ynpome-

aae,. ljlyHKUHH S036yJKA9HHH H3MepHnHCb no.a yrnaMH, COOTSeTCTSy~mHMH HynHM 

nonHHOMos: npa yrne · 79,5° n.c., pasaoM yrny 90° u.M. (see aeq~THbie nonH

HOMbi aynH), npH 115,5° n.c. HnH 125° u.M. ( P 2· pasea ayn~}, npH 

133° n.c. HnH 141° u.M. ( P a pasea ayn~), npH 144° n.c. HnH 150° u.M. 

( P 4 pasea ayn~) H npa 150° n.c. HnH 155° u.M. ( P 1 pasea ayn~). 

KaK SHAKO H3 pHC, 9, ljlopMa KpHSbiX pacceHHHH TpHTOHOS Ha KHCnopo

Ae Mano M9HHeTCH S 3aSHCHMOCTH OT yrna, Ha scex KpHSbiX S .QHalla30He 

aHeprHA 0,90 - 1,66 Mas 'I~TKO SHAKO no O.QHOMY MaKCHMYMY H no ASa 

MHHHMyMa. HaH60n&wee OTKnOHeHHe H3Mepeaf!bro pacceHHHH (AO 35%) OT 

Sbi'IHcneaaoro no ljlopMyne Peaepljlop.aa nonyqeao npH aaH6on&weM yrne aa-

6n~AeHHH s paAoae 1,6 Mas. C yMeabwenaeM yrna aa6n~.aeHHH OTKnoaeaae 
0 

OT peaepljlopAOSCKOrO pacCeHHHH yMeH&WaeTCHI H npH yrne 79,5 CT8HOSHTCH 

ae 6on&we 5,5%. Ha KpHsoA pacceHHHH, HsMepeanoll: no.a yrnoM 150° s 6on&

weM .aHanaaoae aaaprall:, sH.aea eme o.aHH MaKCHMYM npa aaeprHH 1, 70 Mas. 

Ha BC9X KpHSbiX H9T .apyrHX M8KCHMyMOB H MHHHMYMOS, npeBbiWa~mHX 

OTHOCHTenbHY~ OWH6Ky H3MepeHHII:, paBHY~ 2%, npH aaeprHHX HHJKe 1,0 Mas 
0 

H3Mepeaaoe pacceH!fHe aa scex yrnax, KpoMe 79,5 , npeBbiwaeT peaepljlop-

8 
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,, 

"I 
... ·.~t~ ,; .r . 

,':, ·' 

·; 

0 " 
AOSCKO& paCC&HHHe, npH yrnax 115,5 H 150 STO npeSbiWeHHe npH 

HH3KHX H3M&peHHbiX aaeprHHX AOXOAHT AO 10%, 'ITO S ASS paaa 6on 

HbiX sKcnep-MeHTan&HblX OWH60K Ce'leHHA pacceHHHH, OuenKa BnHHH 

KpaTHOrO paqceHHH51 TpHTOHOS, SblneTa~mHX H3 ra30BOft MHW&HH 'IE 

KY H3 cn~Abl1 noKa3biSSeT, 'ITO TaKoe paCC951HHe MOJK9T TOnbKO np1 

3aHHJKeHH~ H3M&p&HHbiX C&'leHHA ( OC06&HHO npH ManbiX aHeprHHX T] 

H nOSTOMY ae o6'b51CH51eT npeBbiW&HHH H3M&peHHbiX C&'I&HHA pacceHE 

peaepcjJopAOBCKHMH. 

Ma npeABapHTen&noro aaanHaa ynpyroro pacce51HH51 MOJKHO aa1 

'ITO napuaan&Hbte TpHTOHHble wHpHHbl Aa~T Manblll: BKnaA ( ae 6onee 

nonay~ WHpHHY MH scex aHoManHA, A TaK KaK xapaKTep KpHSblX C 

coxpaaBeTC51 aa scex yrnax, To, no-BHAHMOMy, noBeAeHHe ynpyrorc 

51HHH aen&s51 o6'b51CHHTb .anB n~oro HHTepsana aaeprHA, Hcnonb3yH 

OAHH H30nHpoBaHHbiA ypoBeHb. B ljlyHKUHHX B036yJKAeHH51 peaKUHA II 

II I& ·/1/ H 0( t, p ) 0 
1 

nony'leHHbiX B pa6oTe , s paAoae aaepraA c 

1, 7 M aB HMeeTCH HeCKOnbKO pe30HaHCOB C nepeKpbiBa~mHMHC51 WHJ 

HeKOTOpble H3 HHX MOlKHO CSH38Tb C aHOManHHMH B ynpyroM paCCE 

,llnH H3Bn9'1eHHH HHijlopMaUHH 0 cnHHaX ypOBHeft COCTaSHOrO S 

Tpe6y~TC51 A9TanbHbl9 paC'I~Tbl C yq~TOM AaHHbiX no yrnOBbiM paCI 

51M B ApyrHX KSHanax peaKUHH. 

B aaKn~qeaHe aBTopbi BbipaJKaiOT 6naroAapaocTb B.M.<I>ypMaJ 

yqaCTHe B nocTaHOSKe 3aAa'IH H 06CyJKAeHHH nony'leHHbiX peayn&Ta' 

n.n.KocTpOMHHY aa HaroTosneHHe cn~ABHbiX nneaoK, a TaKJKe E.C 

sy H H.H.C'I~T'IHKosy, o6ecne'IHSWHM pa6oTy aneKTpocTaTH'I&CKoro 

fl H T e p a T y p a 

1. A.n.Ko6aes, A.B.rpoMos, K.KawnaK, K.He.ase.a~K, B.M.CanauKH 

neJKHHKOB, ~J:AepaaH ljJH3HKa, ~ 510, ( 1967) •-

2. A.n.Ko6aes, K.HeABeA~K, B.M.CanauKHA, M.B.CHaos, C.A. Tene: 

npenpHHT omm P6-3314, .lly6aa 1967. 

3. B.K~a, B.M.CanauKHA, M.B.Caao"B. )f(3T4>, ia, 1660 ( 1962) • 

4. O.Ky6awescKHA, B.ronKHac. 0KHcneaHe MeTannoB H cnnasos. M., 

HHOCTp. nHT., 1955. 
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f-1/2 f +1/2 
l(Tf,f -Tf,l )Pf (c0116), 

1/2 , ----a·K-;- ..;r;-

Hoeoe 'IHCnO, 

nHTyna pesep¢opnoec.Koro pacceHHHH, 

HHOM nelKaHnpa, 

npHCOeAHHeHHblll nonHHOM neJKaHApa, 

'2 - a.neMeHTbl MaTpHUbl paCCeSIHHH1 

- aMnnHTyAa pacceHHHH C n~peBOpOTOM cnHHa, KOTOpaH 

TCyTc.TeHH cnHH-op5HTanbHOrO e38HMOAellc.TeHH, 

., 
HpoeaHHOro ypoeHH C cjJHKCHpoeaHHbiM J ft e CyMM& no • e 

OCTaeTCH OAHO cnaraeMOe C f"J COOTeeTCTeyroWHM ycnOBH-

1/2 , IT • ( -1) f H non-yrnoM, rnePl(cos6) • 0 A 1;a,1/2, 

npomaeTcH. liTo5bi HcnonbsoeaTb npH aaanHse aTo ynpome

eos5yJKA8HHH H3MepSinHCb non yrnaMH, COOTBeTCTeyroWHMH HynHM 

H yrne · 79,5° n.c., paeHoM yrny 90° u.M. ( ece He'I~THbie nonH-

pH 115,5° n.c. HnH 125° u.M. ( P 2. paeeH aynro}, npH 

141"0 u.M. ( P 8 paeea aynro), npH 144° n.c. HnH 150° u.M. 

H npH 150° n.c. HnH 155° u.M. ( P a paeeH aynro). 

0 H3 pHC, 9, cjlopMa KpHebiX pacceHHHH TpHTOHOe H8 KHCnopo

eTCH e 3aeHCHMOCTH OT yrna. Ha ecex KpHebl'!: B AHana3oHe 

- 1,66 Mae 'ISTKO eHAHO no OAHOMY MaKCHMYMY H no nea 

H5onblllee OTKnoaeaHe HaMepeaaoro pacceHHHH (no 35%) olr 

no cjJopMyne Pesepcjlopna nonyqeHo npH HaH5onbllleM yrne aa-

alloae 1,6 Maa. C yMeHbllleHHeM yrna aa5moneHHH OTKnoaeaHe 
0 

OBCKOrO p8CCeHHHH yMeHblllaeTCHI H 1IpH yrne 79,5 CTaHOBHTCH 

;%. Ha KpHaoll pacceHHHH, HSMepeaaoll non yrnoM 150° a 5onb

e aHeprHi!, BHAeH eme OAHH MaKCHMYM npH aHeprHH 1, 70 M 9B, 

biX HeT ApyrHX MaKCHMyMOB H MHHHMYMOB1 rrpeBbllllaiOWHX 

10 OIIIH5Ky H3MepeHHl!1 p8BHYIO 2%, npH aHeprHSIX HlllK8 1,0 MaB 

acceSIHHe a a ecex yrnax, KpoMe 79,5°, rrpeBbiiiiaeT pesepcjlop-

8 

• 

/ 

•\ 

AOBCKO& p8CC&SIHHQ, npH yrnax 115,5 H 150° 9TO npeB~IIIeHH& npH HaH6onee 

HH3KHX H3M&p&HH~X aaeprHHX AOXOAHT AO 10%, 'ITO B ABB pa38 50nbllle IIOn

H~X 9KCnepPM9H?'8nbHbiX OWH60K ceqeHHl! paCC&SIHHSI, OueHKa BnHHHHSI MHOrO

KpaTHOro.pacCeSIHHSI TpHTOHOB, B~neTaroWHX H3 ra30BOll MHWeHH qepe3 rrneH-

KY H3 cnroA~, IIOKa3bJeaeT1 'ITO T8KOe pacCeSIHHe MOlK8T TOnbKO npHBOAHTb K 

38HHlK&HHro R3Mepeaa~x ceqeaHA (oco5eHHo npH ManbiX aaeprHSIX TpHTOHoe) 

H II09TOMY Be o6~SICHSieT npee~III&HHSI H3M&p&HH~X C&'I&HHA pacceSIHHSI 

pe3eP4opAOBCKHMH, 

Han 

Hs npeneapHTenbaoro aaanHsa ynpyroro pacceHHHSI MOlKHO 3aKnro'IHTb1 

'ITO napuRan&HbJe TpHTOHHble wRpHHbl naroT ManbiA BKnan ( ae 6onee 8%) e 

nonayro WHpHHY MSI Bcex 8HOManHA, A T8K KaK xapaKTep KpHeblX Ce'leHHSI 

coxpaaSieTCSI aa ecex yrnax, To, no-eHAHMOMy, noeeneaHe ynpyroro pacce

SIHHSI H&nb3SI o5~HCHHTb AnSI nro6oro HHTepeana 9HeprRll 1 I!CIIOnb3YSI TOnbKO 

OAHH HsonHpoBBHHbill: ypoaeab. B cjJyHKUHHX eos6yJKAeHRSI peaKUHll: 
18 

0( t ,a )u N 

II l& ·/1/ H O(t, p) 0 
1 

nony'leHHblX B pa6oTe , B palloae aaeprRA oT 1,3 no 

1, 7 Mae HMeeTCSI HeCKOnbKO pe30HaHCOe C nepeKpble810WHMHCSI WHpHH8MH, 

HeKOTOpble H3 HHX MOlKHO CeSISaTb C aHOManHHMH e ynpyroM p8CC8SIHHH, 

~nH H3Bn8'1eHHSI I!HcjJopMaUHH 0 CIIHHaX ypoeHell: COCTaBHOrO SlApS 
1
tF 

Tpe6yroTCSI neTanbHbl8 paC'I~T~ C Y'I~TOM naHHblX DO yrnOBbiM pacnp&AeneHH

SIM e ApyrHX KaRanax pe6KUHH. 

B saKnroqeHHe aeTopbl BbipalKaiOT 6naronapaocT& B.H.<I>ypMaRy sa 

yqaCTHe e IIOCT8HOeKe SaAa'IH H 06CylKAeHHH rronyqeHHblX pesynbTaTOB, 

n.n.Koc.TpoMHRY sa asroToeneaHe cnroASIHbiX nneHoK, a TaKJKe E.C.CMHpao-

ey H H.H.C'I~T'IHKOBy, o6ecneqHeWHM pa6oTy aneKTpoc.TaTH'IecKoro reaepaTopa. 
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PHc. 1. CneKTP 'laCTHn H3 6epunnueeoA MH!UeHH. E T = 946 K 
e = 130°' u = 90 BOnbTo Ha ocsx: 

CM'3Ul6HHSI 
N - 'IHCno OTC'l~TOB Ha KaHan, E m - 9HeprHSI '!aCT: 

B KHnosneKTpoHBOnbTax, D - HOMepa KaHanOB aHanH3l 
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Puc. 1. CneKTP qacTHu
0

ua 6epunnHesoll: MHIUeHH. E T = 946 K9BJ 
8 = 130 II U = 90 BOnbT. Ha OCRX: 

CM9WeHHSI 
N - 'IHCnO OTC'l~TOB Ha KaHan, E m - 9HeprH!I '!aCTHU 

B KHJl03neKTpoHBOnbT8X, D - HOMepa KaHanoB 8HanH3aTOpa. 
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2. CneKTP qaCTHU, pacceSIHHblX Ha MHWeHH H3 NiO • 
E 'f" 1277 K9B, 8 = 150°, U CMeWeHHSI= 15 BOnbT, 

DepeA neTeKTOpOM nTieHK8 H3 CniOAbl TOnWHHOit 0,28 Mr/cM2, 

Ha OCSIX: N - '!HCnO OTC'I~TOB Ha KaHan, E m - 9HeprHSI 

qaCTHU B KHno<~neKTpOHBOnbTaX, 

aHanH3aTopa. 
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n - HOMepa KaHanoB 
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• eooo 
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I 4000 ~ 
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PHc. 3, 
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15 

:J. 
<> 
~ 
~ 

• I 

80 n 100 

40 60 

CneKTp '!8CTHU, pacce!IHHbiX Ha raaosoll MHweHH, 

E T = •1572 KaB, 8 = 144°. MHweHb - ~&o.xe 
Ha OCSIX: N - 'IHCUO OTC'IiiTOB Ha KaHan, Em - aHepr 

'18CTHU B KHnoaneKTpOHBOUbT8X, D - HOMepa K8H8UOB 

8HSUH38Topa. 

13 



tJ]O 

f• 
MO+T 

N 
I 

C) 
-;; 
.:! 
0 

I 
~r ~ I 1\ lsoo 

Em 

I 
~ 

11000 ~ /i !.500 
~ 

N 
I 

:i!: 
Ci: /II ~ ~ 

~ .:a 
~ 

~ + 
~ '"'--;. .. 
~ ~ 
~ 

I 

~ 

N 

~000 

1 
15 1 n L.ooo 

:1 " 

" 
:5 ~ 

~ ~ 
.,. ~ 

;;;- " ~ "" 
I 
.~ / 25l I ~I\ .1 1 n too 2000l -"' A 

20 40 60 

1 \ Jo so n 
80 80 n 

20 40 

0 40 &I n 120 

rreKTp qaCTHU, paCC8SIHHbiX fiB MHW8HH H3 Ni0 • 
E r 1277 K9B

0 
@ = 150°, U CM8IU8HHSI= 15 BOnbT, 

)l8T8KTOpOM II'18HK8 H3 cnJOJlbl TOniUHHOft 0,28 Mr/cM2, 

N - 'IHCnO OTC'IeTOB H8 KaHan, E m - aHeprHSI 

B KHnoaneKTpOHBOnbTSX, D - HOMepa K8H8nOB 

Pnc. 3, CneKTP qacTnu, pacceSIHHhiX na raaoaoil MHIIIenn, 
E T = •1572 K3B1 8 = 144°, MniiieHb_- ~llo+Xe 

Ha oc>1x: N - qncno oTcq!iTOB na Kanan, E., - aneprn>~ 
Topa. qaCTHU B KHU03neKTpOHBOUbTax, D - HOMepa KaHaUOB 

anannaaTopa. 
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Puc. 4. nuqxpepeauuanbHble Ce'leHH~ ynpyroro pacceSIHHSI npoTOHOB 
Ha KHCnopoae, 8 = 150 , nyHKTHpHaR KPHBSR - peaep
<jlopAOBCKOe pacceSIHHe. Q - ASHHble HSCTOSimeA pa60Tbl

1 e - aaHHbie pa6oTbi/7/ npu yrne npuMepao 164°. 
Ha ocHx:· ~ - ce'leaue B MHnnu6apaax Ha cTepaauaa, 

E p - 9HeprHSI npOTOHOB B KHnoaneKTpOHBOnbTSX. 
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.aaHHbie pa6oTbi/7 I npu yrne npHMepao 164°. 
~ - ceqeaue a MHnnu6apaax Ha cTepa.aHaH, 

p - 3HeprHH npOTOHOB B KHnoaneKTpOHBOn&TaX. 
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PHC. 6. Ynpyroe paCC9HHH9 TpHTOHOB HB KC9HOH9 0 aproHe H KHCnO-

pOJl9• MHWSHH - 16 0 + Xe H 
16 0+ Ar. 8 = 150°. 

.. 

Ha OCHX! 
ET - sHeprHH TpHTOHOB B KHnosneKTpOHBOnbTaX. 

~ - OTHOW9HH9 SKCnepHMSHTBnbHblX C9'!9HHll K peaepljlop

C7a 
JlOBCKI'IM. 

~ dC7 
E~ - npOH3B9Jl9HH9 JlHijlljlepeHUHBnbHOrO C9'!9HHH 

paCCSHHHH H8 KB8Jlp8T SHeprHH TpHTOHOB. Q - Jl8HHbl9 H8 

MHW9HH
0 

HanonHeHHOll KHCnOp0JlOM 0 Q - Jl8HHbl9 H8 

MHWSHH - 0~ + Ar , • - Jl8HHbl9 H8 MHWSHH - 0 2 + Xe. 
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PHc. 7. Ynpa"roe pacceHHH9 TpHTOHOB H8 KHcnopoJle. e 
133 • Ha OCSIX! E T - saeprHll TpHTOHOB B KHnosne 

aonbTax, 

E~ d q ~ - npOH3B9Jl9HH9 JlHijlljlepeHUHBnbHOrO C9' 

paCCSSIHHll H8 KB8Jlp8T saeprHH TpHTOHOBo C) - JlB 

HB MHWSHH - 0~ + Ar, • - Jl8HHbl9 HB MHW9HH - 0 2 · 
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OTHOWeHIIe SKC!Iepi!MeHTB!IbHb!X Ce'teHHA K peaeptflop-

- rrpoHaseaeaHe aH¢¢epeauHanbaoro ceqeaHR 
HB KBBapaT SHeprl!ll Tpi!TOHOB, Q - aBHHble HB 

aarronaeaaoA KHGnopoaoM, 0 - aaHHhie aa 

- 02 + Ar , • - aaHHhie Ha MIIWeHI! - 0 
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PHc. 7. Yrrpdroe pacceRHHe TpHToaos aa KHcnopoae. 8 : 144° 11 

133 , Ha OCRX: E T - 3HeprHR TpHTOHOB B KH!I03IIeKTpOH-
BO!IbT8X, 

Ell d u 
-;na--- - rrpoHaseaeaHe aH¢¢epeauHanbaoro ceqeaHR 

pacceRHIIR Ha KBBapaT 3HeprHI! Tpi!TOHOB, 0 - aBHHble 

HB MHWeaH - Oll + Ar, • - aaaHble HB MHWeHH - 0 
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+ Xe, 

t, 
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PHc. 8. Ynpyroe pacceSIHHe TpHTOHOB Ha KHcnopoJle. 8 = 115,5° 
H 79,5° o Ha OCSIX: E -::meprHSI TpHTOHOB B KHnoaneKTpoH-

BOnbTSX, 
li-U_ 

E dQ - npOH3B9Jl9HHe JlH~epeHUHanbHOr'O ceqeHHSI 

paCCeSIHHSI Ha KB8Jlp8T 9HeprHH TpHTOHOBo 
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PHCo 9. CpaBH9HH9 ynpyroro pacceSIHHSI TpHTOHOB Ha KHCnop 

pa3nHqHbiX yrnax, nonyqeHHOr'O 9KCnepHM9HT8nbHO, C 

cjlopJ]OBCKHMo Ha OCIIX: E T - 9H9pr'H!I TpHTOHOB B IC 

aneKTpOHBOnbT8X0 

·~ - OTHOW9HH9 9KC09pHM9HT8nbHbiX ceqOHHil I 

cjlOpllOBCKHMo 
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OCHX: 
TpHTOHOB Ha KHCnopo.Qe. 8 = 115,5° 

E -aaeprHH TpHTOHOB B KHnoaneKTpOH-

- npoHGseaeaHe .QH¢¢epeauHanbaoro ce~eHHH 
H Ha KB8.Qp8T 9HeprHH TpHTOHOBo 
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PHCo 9. CpaBKeHHe ynpyroro pacceHKHH TpHTOKOB K8 KHCnOpO.Qe npH 
pa3nH~K~X yrnax, nony~eaaoro axcnepaMeHTanbKO, c pe3ep-

.. 

cjlopaoscxHM. Ha OCHX: ET- aKeprHSI TpHTOHOB B KHno-
aneKTpOHBOnbT8X0 

·~ - OTHOWeKHe 9KCnepHMeHT8nbK~X ce~OHHit K pe3ep
«j!Op.QOBCKHM. 
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