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UEnH H 3ADAt.IH OE'bEDHHEHHOfO HHCTHTYTA 

.RDEPHbiX HCCnEDOBAHHA 

061>e.llBH9HHbiR HHCTHTYT Sl.ll9pHbiX HCCll9.1lOB8HHf: HMeeT CBOeR ll9llbiO: 

o6ecneqeuue coaMecTuoro npoBeaeHHH ·reopeTH'IecKHX H sKcnepuMeH

Tan&B.biX HCClle.llOBaHHR B o6naCTH B.llepHOR if>H3ll.kB Y'ISHbiMH rocyaapCTB -

qneuos HacTBTyTa; 

coaeRcTBBe paaBBTBIO H.llepuoR if>B3BKB B rocyaapcTsax - 11neuax Huc

TBTyTa nyTeM o6MeHa OUbiTOM B .llOCTB:lK9HBSIME B TeopeTH'I9CKBX H SKCnepB

M9HT81lbHbiX HCCll9.1lOBaHBSIX t 

UO.Il.ll9plK8HBe CBSI3B C 38BHTepecOB8HHbiMJ! H8llBOH8llbHbiMH H Me:lK.IlyHa

pO.IlHbiMB H8Y'IHO-BCCll9.1lOB8T9llbCKBMB B .llpyrBMB OpraHH38UHSIMH B .Ilene paa

BBTBSI H.ll9pHOR if>B3HKB B B3biCK8HHH HOBbiX 803 MO>KHOCTe:lt MBpHoro UpBM9H9HBH 

8TOMHOA SHeprBB j 

CO.Il9:ltCTBB9 BCeCTOpOHHeMy P83BBTBIO TSOp'leCKHX CllOC06HOCTe:lt Hayq

HO-BCCll9.1lOB8T9llbCEBX E8.1lPOB rocyaapCTB - 'lneHOB J1HCTHTyTa, 

BeeR CBOe:lt .ll9SIT9llbHOCTbiO 11HCTHTyT 6y.lleT CO.IleRCTBOB8Tb BCllOllb30Ba

HHIO H.llepuoR suepreu TOll&Ko .llllH MHpHbiX neneR ua 6naro scero qenoseqec-

TB8 , 

YC1'8B 011.RI1, rnaBa n 

5 



JIASOPATOPHH H OCHOBHblE YCTAHOBKH OS'hEDHHEHHOfO HHCTHTYTA 

HDEPHbiX HCCDEDOBAHHA 

Da6ops,TOpHS1 BbiCOKRX saeprHA 

Cuax~a30TpoH nng ycxopeHHSI DpOTOHOB no aaeprBH 10 rea 

llt6oparopRSI gnepHbiX noo6neM 

CuuxponuxnoTpou nng ycxopeuug nporoaoa no aaeprHH 680 ~as 

Da6ooaTopHS1 BAepHbiX peunaA 

UuxnoTpOBbi nng ycxopeBHSI MHoro3apsnublx HoBos 

Da6o0atopHS1 aeATpoauo@ WH3HER 

HMnyn&eHbiA peaxTop Ha 6biC~'PbiX ueATpoHax 

Da6oparopHS1 teopeTH,ec~toA d!H3HEH 

Bbi'IRcnuren&RbiA neaT]) OHHM 

KoMnneKC Bbl'UIC.1IHT9.1lb-HOrO neHTpa COJ_ ep:lKHT B HSCTOSilliee BpeMSI 
5 ~meKTpOHHQ-Bbi'IHC.liHTe.llbllbiX MSIIIHH 

11 



BaeneHHe 

B 1965 rony nesrTenhHOCTh HHCTHryTa pa3BHBanach B cooTBeTCTBHH c nnaHaMH, yT

aep)I(.UeHHbiMH Y'leHbiM CoaeToM H KoMHTeToM TionHOMO'IHbiX TipencTaBHTeneA. 

B o6nacTH aHeprH:H oT onHoro no necsrTH faa rnaBHbiMH pa6oTaMH Jla6opaTopHH Bbrco

KHX 9HeprH:If no HCCneJlOB8HHID CHnhHbiX B38HMO]le:lfCTBHA MO)I(HO C'IHT8Th H3y'leHHe ynpyro

ro pacceSIHHH H8 O'leHh M8nbie yrnbi npOTOHOB H8 npOTOH8X, npOTOHOB H8 ne:lfTpOH8X H nHO

HOB Ha npoToHax. J1B3 aeneT pa6oTy coaMecTHo c na6opaTopHHMH HaponHoA Pecny6nHKH 

BonrapHH, MoHronhcKoA HaponHoA Pecny6nHKH H I.JexocnoaauKoA CouHanHCTH'IecKoA Pecny6-

nHKH. TipH IIIeCTH 3H8'1eHJrHX 9HeprHH or<:OH'IaTenhHO Jl0K838HO cymecTBOB8HHe peanhHOA '18C-

TH 8MnnHTYJlbi pacceHHHH npOTOHOB Ha JlpOTOH8X H H3y'leHO ee noBeJleHHe C H3MeHeHHeM 

aHeprHH. Pe3ynhT8Tbi HMeroT npHHUHnHanhHoe 3Ha'leHHe, TaK KaK xopoiiio cornacyroTcsr c 

npeJlCK838HHHMH TeopHH JlHCnepcHOHHbiX COOTHOIIIeHHA, ycneiiiHO p83BHBaeMo:lf B na6opaTOpHH 

TeopeTH'IecKoA tPH3HKH. B onbrTax no H.O>y'leHHID npoToH-neATpoHHoro paccesrHHH MeTOJlOM 

CBepXTOHKO:If MHIIIeHH B o6nacTH BbiCOKHX 9HeprH:If BnepBbie nonyqeHbl CBeJleHHH 0 He:lfTpOH-

ITpOTOHHOM pacceHHHH. 

Ba)I(HbiM HanpaaneHHeM HccneaoaaaHA, KoTopoe 6bmo Ha'laTo a J1B3 paHee, sransreTcsr 

H3y'leHHe pe3oHaHcoa c yqacTHeM cTpaHHbiX qacTHU. CoaMecTHO c HA¢1 CouHanHcTH'IecKoA 

Pecny6nHKH PyMhiHHH noKa3aHo cymecTBOBaHHe 

aepiiieHbi pa6oTbi no HCCneJlOB8HHID CBO:IiCTB 

AT] -pe3oHaHca c MaccoA 1680 Mas. 3a

o 
K 2 -Me30HOB, H8'18Tbie HeCKOnhKO neT H838Jl. 

OcHOBHhlMH HanpaaneHHHMH Hay'IHIIX HccnenoaaHH:H Ha CHHXpOUHKnoTpoHe Jla6opaTopHH 

SIJlepHbiX npo6neM B 1965 roay HBnHnHCh H3y'leHHe peJlKHX pacnaJlOB '18CTHU H tPH3HK8 MIDO-

HOB. 

0JlHO:If H3 H8H6onee HHTepecHbiX pa6oT no peJlKHM pacna]l8M MO)I(HO C'IHT8Th Jl8nhHe:lf

IIIHe ITOHCKH pacnana He:lfTpanhHOrO nHOll8 H8 TpH raMM8-KB8HT8, KOTOpbiA, ecnH cymeCTBy

eT, HapyiiiaeT coxpaHeHHe 3apsrnoao:H qerHocTH. H3MepeHHSIMH JlHTI ycTaHoaneHo, 'ITO aepo-

SITHOCTh T8KOrO pacrrana MeHhiiie 'leM nBTh MHnnHOHHb!Xo 

BTOpbiM O'leHh HHTepeCHb!M OnbiTO\.f 9TOH KaTeropHH SIBnsreTCSI npoBepKa 9KcnoHeHUH-

8ni:>HOCTH pacrrana '18CTHU. Mbi npHBbiKn ;r C'IHT8Th, 'ITO pacnaJlbi '18CTHU npoHCXOJlSIT no aKc

noHeHuHanhHOMy 38KOHy. 0JlH8KO HeT CKOnhKO-HH6yJlh CTporHX TeopeTH'IeCKHX JlOK838TenhCTB, 

'ITO 9TO non)I(HO 6biTh HMeHHO TaK. B JlHTI nposepsteTcst 9TOT 3BKOH Ha pacnanax nHoHoB B 

MID-Me_30Hbl. 
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Y'leHbiMH na5opaTopJm coBMeCTHo c rpyrmoti cpH3HKOB CouHanHCTH'IecKoti PeciTy5nHKH 

PyMhiHHH ITpoBo.unnoch H3y'leHHe Bn~SIHHSI ITpnc:rTCTBHSI MlO-Me3oHa ua 5e3pa.unaunoHHbiH npo- H 

uecc .ueneHHSI SI.llep ypaua n ITnyToHnSI. 

CoBMecTHo c MncTHTyToM 8KcnepuMeHT8.1lbHOH 11 TeopeTn'lecKoti cf>n3HKH BbiiTonueuo nc- ITp 

C.1le.llOB8HHe XHMH'IeCKHX peaKUHH MlOOHHSI B pa.:; .llH'IHbiX C08.llHHeHHSIX H CMeCSIX. ITo 8THM H3- CJl 

MepeHHSIM ITO.Ily'leHbi 3H8'1eHHSI a5C0.1llOTHb!X KOHCT8HT CKOpOc'i'eii: COOTBeTCTBYlOIUHX XHMlf'18C- HH 

KHX peaKUHH. To'IHOCTb OITpe.ueneHHSI KOHCT8HT COCT8B.1lSieT 20%, B TO BpeMSI KBK 3.u 

05bi'IHbie XHMH'IeCKHe MeTO.llbi .ll8B8.1lll TO'IHOCTb B CTO pa3 MeHbiUYlOo 3TOT ITp8KTH'IeCKHH pe- ITO 

3Y.1lbT8T MO)!(eT HMeTb 50.1lbiUOe IIpHK.118.llHOe 3H.l'leHHe. CO 

B OT.llene SI.llepHOH CIT8KTpOCKOIIHH BBO.ll B ,leHCTBHe HOBOrO MarHHTHOrO 8.1lbcpa-CII8KTpO

rpacpa IT03B0.1IH.11 05Hapy)!(HTb TOHKylO CTpyKTypy 8.1lbcp8-'18CTHU B paCIT8.lle Tep5HSI-151 B eB

ponnii:-147. 

B fla5opaTOpHH SI.ll8pHbiX peaKUHH Ha yCK<•PHT8.11SIX MHOr038pSI.llHbiX HOHOB 5bi.1lll HCC.118.llO

B8Hbi cBoii:cTBa H30TOITOB cpepMHSI, MeH.ueneBrrSI, 102, 103 H 104-ro 8neMeHToB. B ITpouecce 

250 252 
8THX HCC.118.llOB8HHH BIT8pBbie CHHT83HpOB8Hbi HOBbie H30TOITbi 8.1leMeHTOB 102 1 102 H 

102
253 u ~ ( 

H '18CTH'IHO OITpe.ueneHbi HX CBOHCTB8. ~HHT83HpOB8H HOBbiH H30TOIT noypeHCHSI 103-

8.118MeHT8) C M8CCOBbiM 'IHC.IlOM 256 H ITO.Ily'leH bi CB8.ll8HHSI 0 ero CBOHCTB8Xo ITo.upo6HO H3y

'18.1lHCb CBOHCTB8 H30TOIT8 1 02-ro 8.1leMeHT8 C M8CCOBb!M 'IHC.IlOM 254, ITO.Ily'leHbi .ll8HHbie 0 

paCIT8.llHbiX BpeMeHaX, pe3KO OT.1lll'18lOIUH8CSI OT .ll8HHbiX .llpyrHX na5opaTopHH. 

ITpn H3Y'I8HHH CBOHCTB CITOHT8HHO .uenSIIUHXCSI SI.ll8p o5Hapy)!(8H HOBbiH H30Mep H30TOII8 

HeiTTyHHSI. 

ITpH H3y'leHHH ITpOTOHHO-p8.llH08KTHBHbiX Sl.llep 5bi.110 38cpHKCHpOB8HO ITSITb HOBbiX H3.1ly-

'18Teneii: ITpOTOHOB H H3y'leHbi HX CBOHCTB8. 

Eo.llbiUOH KOMIT.IleKC HCC.1le.llOB8HHH BbiiTO.IlH?H T8K)!(e ITO p83.lleny SI.llepHOH CITeKTpOCKOITHH 

H ITO H3Y'I8HHlO ITpSIMbiX SI.ll8pHibiX peaKUHH. ITo 3THM HaiTpaaneHHSIM COBMeCTHO C na5opaTopn

SIMH CTp8H-y'18CTHHU ITpOBO.llH.IlCSI U8.1lbiH pSI.ll pa5oT. 

HH 

H 

.ua 

cpH3I 

paK~ 

HOH 

ITpc 

ByE 

MeT 

xpo~ 

Ill~ 

Cpe.uH pa50T na5opaTOpHH Heii:TpOHHOH.cf>H3HKH IIO.H3y'leHHlO SI.llep MeTO.ll8MH CITeKTpo- HyT 

MeTpHH M8.ll.1leHHbiX HeHTpOHOB1 B ITepBylO O'lep?.llb1 cne.uyeT OTMeTHTb H3y'leHne pe30H8H-

COB ronhMHSI-165. OITbiThi ITpoBO.llH.IlHCb c ITY'IKOM ITonSipH30BaHHbiX ueii:TpOHOB H ITonSipH3o

B8HHoii: MHIUeHblOo C 50.1lbiiiOH Ha.lle)!(HOCTblO 011pe.ll8.118Hbi CITHHbi 11 p830H8HCOB1 H3 HHX 8 

H3MepeHbi BITepBhie. B uacToSiruee BpeMSI flHCI> cpe.uH na5opaTopH:H MHpa SIBnSieTcSI e.unHcT

BeuuoH: o5na.llaTe.1lbHHUe:H ITY'IK8 IT0.11SipH30B8HHbi~ Hei1Tp0HOB C 8HeprHeii: .llO .lleCSITKOB Kll.110-

8.1leKTpOHB0.1lbT1 KOTOpbiil: IT0.11Y'I8H HOBbiM MeTOllOM- ITpOITyCK8HH8M He:HTpOHOB qepe3 ITO.IlSipH-

30JUUUIY10 ITpOTOHHylO MHIIIeHb. 

Hccne.uoBanocb 5onhuroe 'IHcno pe3oHaHcoB pa3.1lH'IHbiX SI.llep, uail:.ueHbi HOBbie 3aKoao

MepuocTn B HX CBOHCTBaX. PSI.ll TOHKHX 8cpcpeKT•)B y.lla.llOCb ITO'IYBCTBOB8Tb 5naro.uapSI H8.11H

'1Hl0 MHKpOTpOH8 H ITpHMeHeHHlO repMaHHeBbiX /J eTeKTOpOB raMMa-nyqeil:. 
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ny6nHKH 

>HHbiH rrpo-

nHeHO HC-

8THM H3-

xnMwrec-

I KaK 

-crreKTpo-

51 B ea-

m nccneno-

1pouecce 

)2252 H 

[CHSI ( 103-

>06HO H3y-

taHHbl8 0 

H30TOIIa 

,rx n:sny-

TpOCKOnHH 

a6opaTopn-

cneKTpo-

pesoHaH-

,nSipnao-

3 HHX 8 

8JlHHCT-

OB KHnO-

!3 nonSipH-

3aKOHO-

pSI HanH-

nponon)Kanocb pa3BHTHe nccnenoaaHH:ll: aTOMHO:ll: cTpyKTypbr H JlHHaMHKH TBepuhrX TfM 

H )KHJlKOCTeti. 

B na6opaTopHH TeopeTH'I8CKO:ll: cpH3HKH B8CbMa Ba)I{HbJe peaynbTaTbi 6hrnH rrony'IeHbi 

npH H3Y'I8HHH CBOtiCTB CHMMeTpHH :aneMeHTapHbiX '!aCTHUo npouomKaeTCSI HHT8HCHBH08 HC

cneaoBaHHe cpyauaMeHTanbHbiX npo6neM KBaHToao:ll: TeopHH nomr. BecbMa npHaneKaTenbHbrM n 

HHTepeCHbiM SIBnSieTCSI H3yqeHH-8 CB01fCTB rpaBHTaUHH B TeopHH 8neMeHTapHbiX 'I8CTHU. 

3ueCb Hy)KHO OTM8THTb pa6oTy no HCCneJlOBaHHID TeOpHH B38HMOJl8tiCTByromero H8HTp81IbHOFO 

nonsr CO Crrl!:HOM JlBa, B KOTOpoif 6binO JlOK83aH0 1 'ITO ypaBH8HHSI JlBH)K8HHSI B T8KOM TeOpHH 

COBnauaroT C ypaBH8HHSIMH 3:ll:HUIT81l:Ha unsr rpaBHTaUHHo 

B o6nacTH cpnaHKH HH3~Hx :aaepl'Hil HHTepecHbre peaynbTaTbi nonyqeHbi no nccnenoaa

HHIO KOnneKTHBHbiX COCTOSIHH1f B uecpOpMHpOBaHHbiX SIJlpax. PaCC'IHTaHHbi8 3Ha'I8HHSI 8HeprHti 

H BepOSITHOCTe1f :aneKTpOMarHHTHbiX napeXOL{OB XOpOIIIO COrnacyroTCSI C 8KCnepHM8HTanbHbiMH 

LtaHHbiMH. 

B 1965 rony B MHcTnTyTe Bbrnonaaa oqeab 6onbiii01!: o6oeM pa6oT no coanaanro aoao1!: 

cpnanqecKoti annapaTypbr, KpynHbiX npn6opoa H no ycoaepiiieHCTBOBaHnro ycKopHTeneil. 

B nB3 38BepiiieHa HanaJlKa KaHana aHTHnpoTOHOB c HMnynbCOM 3 r:aa/c. nonyqeHbi xa

paKTepHCTHKH, o6ecneqnaaromne aaqano pa6oTbi aa cpnanqecKHH :aKcnepnMeHT. npn MaKCHManb-

11 
H01f HHT8HCHBHOCTH yCKOpHTenSI 10 nJOTOHOB MO)KHO HM8Tb 10 aHTHnpOTOHOB B KaMepe. 

npoH3B8Jl8H KOMnneKCHbi1f aanyCK nSITHF8BHOFO BbiCOKO'I8CTOTHOFO KaHana aHTHnpOTOHOB. 

CoBM8CTHO c rpynrroil nan aany:ueaa JlBYXM8TpOBaSI nponaHOBaSI KaMepa, KOTopasr Jl8HCT

ByeT BMecTe c cenapaTopoM aHTHnpo1'oHoB. B MapTe 1965 rona 6brn npoaenea BTopo:ll: rrycK 

MeTpOBOH BOJlOpOJlHOti KaMepbi C nH-ME 30HHbiM nytiKOM 6ea MaFHHTHOFO rronsr. 

B HcTeKIIIeM rony nponon)KanHcb pa6oTbr no nanbHe:ll:IIIeMy ynyqiiieHnro napaMeTpoa cna

xpocpaaoTpoHa, B '!8CTHOCTH, B IIOnTOpa pa3a IIOBbiiii8H8 Cp8JlHSISI HHT8HCHBHOCTb. 

B nan ycTaHOBneHa H HCnbiTaHa Ha rryqKe IIpOTOHOB rronsrpH30B8HH8SI BOJlOp0JlH8SI MH

Ill8Hb0 KOTopasr cosnaaanacb coaMecTHJ c nH<I> a TetieHHe psrna neT. HoBbiH ycnex uocTHr

HyT B nonyqeHHH T8MIIepaTypbl 0,054°f: Ha ycTaHOBK8 C peKOpJlHOH XOnOJlOIIpOH3BOJlHTenb-

HOCTbiO nyTeM npHM8H8HHSI HOBOFO M8T·)Jla paCTBOpeHHSI renHSI - TpH B renuu - tJeTbipe. 

3'ro M8TOJlH'IeCKH:ll: peaynbTaT 6onLmoro aaaqeausr. 3anymeaa ycTBHOBKa c H30Tponao:ll: paa

psraao1!: K8Mepoil JlJlSI H3y'IeHHSI MI0-3aXllaTa B BOllOpOlle Ha ny'iKe 'IHCTbiX M8llli8HHbiX MIOO-

HOB. 

npoaon)KanHCb pa6oTbi no ynyqiiie.IHID xapaKTepHCTHK ycKopHTensr: cymecTaeaao yaenn

qeaa :acpcpeKTHBHOCTb HCnOJtb30B8HHSI CHHXpOilHKJlOTpOHB. 

B CBSI3H c TeM, 'ITO B na6opaTopHH sraepHbiX peaKuH:ll: B8)KHOe M9CTO aaHHMaeT npHMe-
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H9HH9 nonynpOBOnHHKOBbiX neTeKTOpOB Sln~pHbiX H3nyq«~HHfr, B 1 965 rony pa3p800T8H KOMn

neKC aneKTpOHHOfr cneKTpOM9TpHt:I9CKOfr annapaTypbi. 

ITpoaonHnHcb pa6oTbi no ycoaep!lieHCTBOBBHHIO ycKopn:Teneii MHoro3apS1nHbiX HOHOB. 3a

aepllieHbi paOOTbi no BbiBOJly nyt:IK8 H3 Y -300, BbiBOJlllTCSI JlO 50% t:I8CTHU. C noMOillbiO noBO

poTHOT'O MarHHTa nyqoK MO)!{eT ObiTb HanpaaneH B onnoM n:3 7 HanpaaneHHit. ITponon)!{BnHCb 

pa6oThi Han co3naHHeM aKcHanbHoro HCTOt:IHHKa HOHOB, Ha Y-150 3a cqeT aaona ¢oKycHpyro

mero KaHana nOBbillieHa HHT9HCHBHOCTb BbiB9ll9HHOT'O JiylJ:K8 B TpH pa3a. 3aKOHt:I9H8 pa3p800T

K8 8CKH3HOT'O npoeKT8 peKOHCTpyKUHH Y -300 H pa60T:J:OT'O npoeKT8 peKOHCTpyKUHH Y -150. 

113 ycoBeplli9HCTBOB8HHH B TeXHHKe 9KCnepHMeH1·a B nH4> HeOOXOnHMO OTM9THTb pa3pa

OOTKH nonynpoaonHHKOBbiX repMaHHeBbrX JleTeKTopoa Hmi HccneJloBaHH:A: raMMa-nyqe:A: n: co3-

Jl8HHe MeTOJlOB paooThr c HHMH. XopOlliHe pe3ynbTaTbj noKa3ann HCnbrTaHHSI repMaHHeBbiX 

raMMa-JleTeKTopoa, pa3pa6oTaHHhiX H H3T'OTOBneHHbrX B 4exocnoaauKoit CouHanHCTHt:IecKoit 

Pecny6nHKe. 

B pe3ynbTaTe ycoaeprneHCTBoBaHHSI y3noa MHKpoTpoHa nonyqeaa nnHTenbHOCTb HMnynb

ca aei\TpOHOB 2 MHKpoceKyHnhr, a MO!liHOCTb HefrTpOH.IOT'O nOTOKa ll0B9Jl9H8 no 0,5 KHnOBaT

Ta. MomaocTb peaKTopa 6e3 MHKpoTpoHa noaeneHa n•) lli9CTH KHnoaaTT. 

B l1HCTHTYTe aaqaTbr paooTbi no noJlrOTOBKe K aKcnepnMeHTaM Ha CepnyxoacKoM ycKo

P HTene. B nB3 npoJlOn)!{anocb H3T'OToanean:e H aenacb HananKa oTnenbHhrx y3noa nayxMeT

poaoii BOJlOpOJlHOH KaMepbi; COBM9CTHO C n.Hfl OTpae 8TbiBa9TCSI CHCTeMa C nonynpoBOnHHKO

BbiMH JleTeKTopaMH nng H3MepeHHSI pacceSIHHSI Ha Ma;rbre yrnhr. ITonyt:IeHbi aecbMa o6aane)!{H

aaromn:e pe3ynbT8Tbie B n.Hfl HOBbie OTnenbi HaqanH paooTy no C03naHHIO Mal"'HHTHOT'O HCKpo

BOT'O cneKTpOM9Tpa H MHOT'OKyOOBOii )!{HnKOBOnopOJlHOii ny3bipbKOBOii K8M9pbi. 

Oco6oe BHHMaHHe yJlenSinocb paooTaM no aaTo~taTH3allHH aKcnepn:MeHTOB n: pa3aHTHro 

Bhit:IHCnHTenbHOfi TexHHKH. B Bbit:IHCnHTenbHOM ueHTpo l1HCTHTyTa BBeJleHa a cTpoi\ aTopag 

MalliHHa M-20. TaKHM o6pa3oM, a Koaue rona B BU aaqana pa6oTaTb cHcTeMa H3 Tpex Ma

lliHH: JlBe MalliHHhi M-20 H MalliHHa M:uacK-2, paoo-Ta tomag Ha. aaone :ua¢opMaUHH a MalliHHhr 

M-20 H Ha CBSI3H c naoopaTOpHbiMH H3MepHTenbHbiMH ueHTpaMH. 

BbmonaeH 3Hat:IHTenbHbrii oo'beM paooT no ocymecTaneHHIO CBSI3eit c H3MepHTenbHbiMH 

Il9HTp8MH H no COBep!lieHCTBOBaHHIO CHCTeM BBona H Bb!BOUa HHtPOpMaUHH, a TaK)!{9 CHCTeM 

ynpaaneHHSI. 

Mbr nonyqHnH MalliHHY E3CM-3, aananKa KOTopoii 3aKaHT:J:HBaeTcSI a H3MepHTenbHOM 

ueHTpe nB3. MalliHHa H8T:J:H9T oocny)!{HBaTb nonyaBTOMaTbl H HCKpOBbie KaMepbi. l1HT9HCHBHO 

B9Jl9TCSI pa3paoOTKa CHCT9Mbl CBSI3H C MalliHHOii neCIITH nonyaBTOM8TOB 0 a TaK)!{9 nonroTOB

Ka cpH3Ht:IecKorr aneKTpOHHKH K paooTe on line c E::•CM-3. 

YcnelliHO paooTan H3MepHTenbHbiH ueJ~Tp nH4>, ooecneT:J:HBaSI onHOB09M9HHoe npoaeneHHe 

ceMH aKcnepHMeHTOB H CBSI3b c Bhit:IHCnHTenbHbiMH t-ialliHHaMH BU. 
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B coanaaaeMoM H3MepHTen&HOM ue.~:Tpe nHn BBeneab! B pa6oTy TpH nonyaBTOMaTa nng 

00p800TKH K8M9pHbiX CHBMKOB H COBM9CTS:O C Bbl'IHCnHTen&HbiM Jl9HTpOM ocymecTBneaa npg

MA.H CB.H3b nonyaBTOMaTa c 9neKTpoaao'lt MaiiiHHoii: MuacK-2. 

B naoopaTOpHH .Hnepab!X pearcuu'lt ccanaeTc.H HaMepHTen&Hbr'lt ueaTp, ocaoay KoToporo 

cocTaMSieT cneuuanhabdl: KoMnneKc AH-16000. 

HaiiiH na6opaTopHH aaBepiiiHnH RcTeJ~IIIHA ron c xopoiiiHMH peayn&TaTaMH, TeMaTHKa uc

cneJlOBBHHA 6brna aKTyan&aoA:. 3To noaacnano yq:eabrM H.a:cTHTyTa ycneiiiao y'I&CTBOBaT& B 

uenoM pgne Me)KllyaapOJlHbiX Koa<f>epeauu:li, IIpOXOJlHBWHX B 9TOM ro.ny K8K no <f>H3HKe BbiCOKHX, 

T8K H no <f>H3BKe RH3KHX 9.S:eprBft. 

H. EoromoEoB 
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I • nn.AH OS'hBJlHHBHHOTO HHCTHTYTA 
.RJlBPHbiX HCCnE.D.OBAHHR 

HA 1988 ro.o. 
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Hayqao-HccnenoaaTenhCKas:r, MeTonHqecKaSI H aa;rqao-opraHHaauHoHaas:r nes:rTenhHOCTh 

06~9AHH9HHOrO HHCTHTyTa SIA9pHbiX HCCn9AOB8HH~ B 1965 rony npOBOAHnaCb B COOTB9TCTBHH 

c nnaHaMH, yTBep:>K.lleHHhiMH YqeHbiM CoaeToM OIHB1 Ha ero XVII ceccmr: 

nnaH8MH HayqHO-HCCneAOBaTenhCKHX H. M9TOAH-I9CKHX paOOT na6opaTOpH~; 

nnaHoM coTpyAHHqecTBa H COBMeCTHbiX pa6oT, npoBOAHMbiX OH.HH H HHCTHTyTaMH 

CTpaH-yqacTHHU ; 

- nnaHoM noeanoK coTpynHHKOB OH.HH B cTpaHbr-yqacTHHUhr. 

ITpH yTBep:>KJleHHH nnaHoB aayqHo-HccnenoaaTenhcKHX H MeTonHqecKHX pa6oT na6opaTo

pRii Y'leHbii'i CoaeT oTMeTHn KaK HaHoonee Ba:>KHhre cnenyromHe aanpaaneHHs:r: 

no naoopaTOQHH BbiCOKHX SHeprHA 

I. HccnenoaaHHe ynpyroro pacceSIHHSI qacTHU B rnHpOKOM HHTepaane saeprHfl: H yrnoB. 

2. HccnenoaaHHe peaoHaHCHbiX B38HMone~cTBHii 'IBCTHU. 

3. MccnenoBaHHe penKHX pacnaJ:tHhiX npoueccoB J~-MeaoHoB. 

4. ITpoaon:>KeHHe pa6oT no coaaaHHIO B na6opaTOJlHH HaMepHTenhHoro ueHTpa H KOMn

neKca annapaTypbi, H900XOltHMOH LtnSI nonHOH 8BTOM8TI!3aUHH 00p800TKH K8MepHbiX cpOTOrpa

<f!Rii. 

5. 3anyCK ltBYXM9TpOBOH nponaHOBO~ K8M9pb! B !J-fSBHOM aHTHnpOTOHHOM KaHane H no-

nyqeHHe Ha Heii 3KCnepHM9HT8nbHOrO MaTepHana. 

6. 3anycK OltHOMeTpOBO~ :>KHltKOBOltOPOltHOfl: ny3bij)hKOBO~ KaMepbi. 

7. 3anycK 5-fSBHOrO aHTHnpOTOHHOro KaHana. 

B. ITpoaon:>KeHHe paooT no coaaaHHIO ltBYXMeTpOB~~ :>KHltKOBoaopoaaorr nyabiphKOBOH Ka

Mepbr. 

9. ITpoaon:>KeHHe nepcneKTHBHbiX pa6oT no noBhrllleHHIO HHTeHCHBHOCTH ycKopeHHoro 

rryqKa H coaeprneHCTBOBaHHIO pa6oTbr cHHxpo¢aaoTpoHa. OcHoBorr sToro aanpaBneaHSI aes:rTenh

HOCTH naoopaTOpHH SIBnSieTCSI npOltOn:>KeHHe paOOT no C03lt8HHIO HOBOro CHnhHOTOqHoro HH

*9KTOpa CHHXp0~830TpOH8 - nHH9HHOrO yCKOpHTenSI C :>K9CTKOll ~OKyCHpOBKOH. 

10. ITpoaon:>KeHHe HccneaoaaTenLCKHX H noaroToEHTenhHbiX pa6oT no BbiBOltY ycKopeH

Horo nyqKa npoTOHOB H3 ycKopHTens:r, B aanpaBneHHH I:oToporo aannaaHpoBaao coopy:>KeHHe 

HOBO~O H3M9pHTenbHOrO naBHnbOHa. 

21 



no fla6opaTOpHH SIJJ.epHbiX npo6neM 

1. l13y'IeHHe 38XB8TB MIOOHOB B BTOMHb!X SIJlpax, HccneJJ.OBBHHe Me30BTOMOB, J1ayqeane 

B03MO)!{HOCTH 3BXBBTB MIOOHOB B P83006pH3HOM BOJlOpOJle. 

2, OcaoeHHe TIOnSipH30BBHHOH npOTOfHOH MHlleHH H HB'Iano HCCneJJ.OB8HHH C ee TIOMOllbiO, 

3, .fianbHeilmee HCCne)lOBBHMe TIIWH-HHOHHOPO B38MMO)leti:CTBlHio 

4. TeopeTH'!eCKHe HCCneJJ.OBBHHSI H fBC'!eTbi, CBSI38HHb!e C TIOCTBHOBKOti: OTibiTOB C 

Heti:TpHHO Bb!COKHX 9Hepruti:. 

5. Pa6oTbr no coanaauro B na6opaTopuu H3MepHTenbaoro neHTpa. 

6. Paapa6oTKa pa6oqero npoeKTa ycKopHTenSI *Pll~, Monennpoaaane H paccMoTpeHHe 

JlpyrHX BapH8HTOB Me30HHbiX <)Ja6pHKo 

7 • .fianbHeti:mee yaemrqeaHe 8{jlrjleKTHBHOCTH pa60Tbl CHHXp0IlHKnOTpOH8, 

B. Baon B neficTBHe gnonyropH'IHXN na6opaTopnfi. 

no fla6opaTOpHH SIJJ.epHbiX peaKilHti: 

1, CHHTe3 HOBbiX M30TOTIOB Tp8HCypHHOBb!X 9neMeHTOB H HCCne)lOBBHHH HX lPH3H'!eCKHX H 

XHMH'!eCKHX CBOti:CTBo 

2. J1ayqeHHe npHpOJJ.bl BHOMBnbHOPO :::nOHTBHHOPO nenemiSI SIJJ.ep B H30MepHOM COCTOSIHHH. 

3, l1ccneJJ.OBBHHe npOTOHHO-pBJJ.HOBK'IHBHb!X SIJlep, 

4. l1ayqeHH9 MeX8HH3M8 B38MMOJl9ti:CTBHSI TH)!{9nbiX HOHOB C SIJJ.paMM • 

5. Pa6oTbi B o6nacTM cneKTpocKonHH (KynoHoBCKoe aoa6y)!{neane 

M30Mepbl M ToJJ.o) • 

a -aKTMBHOCTM, 

.llnSI ycnemaoro npoaeneaMSI naMe'!eHHbiX nccnenoaaanti: neo6xonMMo o6ecne'!MTb Bbmon-

aeaHe cnenyromnx pa6oT: 

6. Coanaane 9Kcnpeccaoro Macc-cer:apaTopa. 

7. BbiBOJl ny'!Ka H3 IlMKnoTpoaa Y-300. 

B. 3aaepmeane nonroToBHTenbHbiX pE6oT anSI peKOHCTPYKilMH IlHKnoTpoaa Y-150 B 

Y-200. 

9. Pa6oTbr no ycoaepmeacTBOBaHMIO flOHHoro MCTO'IHMKa. 

no fla6opaTOpHM Heti:TpOHHOfi lPM3HKH 

1. CneKTpocKonMSI MenneHHbiX aefiTpoHOB - nayqean:e neti:TpOHHbiX peaoHaHCOB M neti:

TpoHHbiX peaKilMti: C TIOBbilleHHbiM paapemef!MeM H C HCIIOnb30BBHMeM TIOmJpM30BBHHbiX Heti:

TpOHOB M TIOnSipM30B8HHbiX SIJJ.epHbiX MHlleHeti:. 
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2. Hayqeane }Kl!.llKOcTeii n KpBcTannoe MeTonolv paccesransr MenneHHbiX HerrTpoHoB. 

3. Hayqeane srnepHbiX peaKURii aa nerKnx srnpa:c c noMorubJO 3f -5. 

4. nanbHeiiruee ycoeeprneHCTBOBBHRe RMnynbCHC ro peaKTOpa HEP- yeennqeaHe ero Mom

HOCTH li cymecTB9HH09 ynyqrueHRe napaMeTpOB aneK1pOHHOJ"O l!H}KeKTOpa. 

5. PaaBHTRe HaMepHTen:&aoro ueaTpa na6opaTopHR. 

ITo BbrqHcnnTenbHOMy ueHTpy 

1. IlycK BToporr MarnHHbi "M-20". 

2. CBSI3b nonyaBTOMaTa nB3 c MBIIIRHOH .. MHHCK-2" HenocpencTB9HHO. 
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n. HAY~HO-HCCnEaOBATEnbCKHB PABOT~, 
BblnonHEHHbiE nABOPATOPHj1MH OHRH B 1985 r. 
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nAEOPATOPH.R BblCOKHX 3HEPrMfi 

B 1965 I'OllY HayTJHO-HCCJI6]:lOaaTeJibCKSSI ]:leSJ"EIJibHOCTb nB3 a COOTaeTCTaHH C nnaHOM 

pa6oT na6opaTOPHH, yTaep)I{AeHHbiM YTJeHblM Coae~·oM OH.RH, npoaO]:lHJI8Cb no CJie]:lyiOIUHM 

H:anpaaJieH:BSIM. 

Hccnet:loaaHHSI ynpyroro pacceSIHHSI TJ8C1'HU 6on&IIIHX aaeprH:ll: 

1) Ynpyroe pp - p a C C e Sl H He H 8 M 8 JI bl e y t' JI hi. 3TH HCCiiEI]:lOB8 HHSI npoaOJlH-

JIHCb coaMeCTHO nB3 H na6opaTopHSIMH HPE, MHP H LJCCP H a H8CTOSIIUEI9 apeMSI a ocaoa

HOM 3aaepiii9Hblo nonyTJEIHbl J:l6T8JibHbiEI 8KCnepHMEIHT8JibHbiEI ]:l8HHbiEI 0 cao:ll:cTaax llHtPtPEipEIH

UH8JibHbiX CEITJEIHH:ll: ynpyrot'O pp-paCCEISIHHSI B 06JIECTH HHTep<f:JepeHUHH KYJIOHOBCKOI'O H RJ:lep

HOI'O pacceSIHH:ll:. AH8JIH3 3THX J:l8HHbiX no3aOJIHJI ncJiyTJHTb CB6]:l6dHSI 0 CBO:ll:CTB8X H 8Hepr9TH

TJ6CKOM noae]:leHHH OTHOIIIeH:HSI a PP peaJibHO:ll: H MHHMOii: TJ8CTeii 8MnJIHTYAbi ynpyroro pp -

p8CC6SIHHH a HHTepaane 3HeprHii OT 2 AO 10 raa (pHC. 1). Ha:ll:]:leHO COOTaeTCTaHe 3THX J:l8H

Hb!X np6J:lCK838HHSIM T60pHH AHCnepCHOHHb!X COO THO UieRH:ll:. B H8CTOSIT'l6EI apeMH coaMeCTHO C 

n.Rn OH.RH H na6opaTOpHSIMH LJCCP ocaaHaaeTCR M6TO]:lHK8 perHCTpauHH npoTOH:oa OT]:l8TJH 

C nOMOIUbiO nonynpoaOAHHKOabiX ]:l6!r6KTOpoa, TJT0 Sl BJISIEITCR aa)KH:b!M 3T8nOM a nO]:li'OTOaKe K 

npoaeneaHIO onbrToa no aToii npo6neMe aa 70 -raaBoM ycKopHTene H<t>B3 a Cepnyxoae. Ha 

pMc. 2 npet:lcTaaneH:bi aaepreTHTJecKHe pacnpet:lenea~g npoToaoa oTA8TJH, nonyTJeH:H:bre c no

MOIIIbiO nonynpoaOAHHKOabiX J:l6T6KTOpoa. nonynpoao]:lH:HKOabi6 A6T6KTOpbi 6biJIH MCnOJib30a8Hbl 

T8K)K6 IlpM HCCJI6AOa8HHSIX pp - H pd -paCC6SIHHSI HB M8JibiEI YI'Jibl npH 8H6pl"HH npOTOH:Oa 

4 raa (pH c. 3). Pe3yJibT8Tbl IlOK838JIH abiCOKYIO H8J:l6)KHOCTb M6TOJ:l8 H ao3MO)KHOCTb cyiiieCT-

aeHHOI'O y nyTJIII6HHSI 3KCI16pHM6HT8JibHbiX J:l8HHbiXo 

2) Pa6oTa no neTaJibHOMy Hccnenoat,H:HIO pd -pacceHH:HH HB M8JibiEI 

y r n hi C U6Jlbl0 noJiyTJeH:HSI HH:tPOpM81lHH 06 8MilJIHT:rAe pn -pacceHH:HH 6bma HaTJaTa a 

1965 rony. 06nyTJEIHHH c <PoToaMyJI&CHOHHbiMH neTeK1·opaMH rrpoaeneRbi npH aaeprHSIX I, 2, 4, 

6, 8 H IO faa. AHaJIH3 pacceSIH:HSI rrpH aaeprHHX 2 H 10 raa npOH3aonHJICSI B ny6ae, npH 

3HeprHSIX 1 H 6 raa -a EonrapHH, npH aaeprHH 8 faa -a LJexocnoaaKHH, rrpH 4 raa -a 

MoHI'OJIHH H nPB. EbiJIH H3MepeH:bl nH<P<f:JepeHUH8JibHb e ceTJeH:HR ynpyroro pd -paCCEISIHHSI 

npH acex 3HeprHRX, yKa3aHHb!X abiiiie ( c H:eCKOJibKO M6Hbiiieii: CT8THCTHKOii - npH I raa). npH 

9TOM acero 6biJIO 3aperHCTpHpoaaHO 220000 CJiyTJaea yrrpyroro pd -paCC6SIHHSI. nponenaH-

Hbl6 H3M6p6HHSI Il03aOJIHJIH onpenenHTb peaJibHYIO TJBC Tb BMnJIHTYJ:lbi pd -pacceSIH:HSI npH 

3H6pi'HSIX 2,6,8 H 10 raa H H3aJI6TJb H3 3THX naHHbiX caeneHHSI 0 aeJIHTJHHEI peBJibHOH TJBCTH 

pn -pacceSIHHSI. 

Pean&H:aSI TJaCTb aMITJIHTYnhr pn -pacceSIH:HSI a aToii: o6nacTH aaeprHii (a paMKax rrpH-

HSITOii: rnay6epoao:ll: MOJ:l6JIH ne:ll:TpOH:a) HMEieT npHM6~HO Ty )1{6 aeJIHTJHHY H TOT )KEI 3HBK 1 TJTO 
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P:nc. 1. 3aBHCHMOCTb OTHOIII9HHSI B9lli9CT!·9HHOfi 'JaCTH 8MIInHTY.llbi paCC9SIHHSI Bnepen K MHH-

MOfi OT aHeprHH .llnSI pp - H pn - pacceSIHHii; J H f -JlaHHbie flB3 JlnSI 

pp - H pn -pacCeSIHHfi, COOTB9TCTBeHHO. 

~ 
a) Ep·~.iM~ lJ Ep•c1M.S c) Ep•~HJ 

<> .. 
"' ~ ... .. 
<> 

8 
" .!.. 

'<: ~1000 

sao 

\ 

15 25 35 45 55 L- 40 15 20 30 10 25 35 45 

./'(1 KQ><QJIQ 

PHc. 2. 3HepreTH'I9CKHe cneKTpbr 'JaCTHD, BbrneTaromHx :na MHIIIeHH ( CH2 >n non yrnaMH, 

rne aHeprHH npoToHoB OT.lla'IH B peaKuHH ynpyroro pacce51HHSI paBHhr: a) 4,1 Mas, 

a) 21 Mas, c) 38 Mas. 
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leA K MHH

[88 amr 

yrnaMH, 

) 4,1 MaB, 

600 

400 

zoo 

iDO 

so 
60 

ltD 

20 

pel - pa.cceR~-~.ue /.;,0 Gev 

+ 

-t (Gev/c) 2 

iD~------.--------.-------.--·-----.--------,--------.-------~---t 0.01 0,02 0,03 0,04 0,05 0,06 

pp -H pd -pacceSIHHSI, H3MepeHHbie C IIOMOIIll:oiO 

nonynpOBOAHHKOBhiX AeTeKTOpOBo 

5 

2 

2 

p-d 
10.9 GeYfc 

1d Eaperlm.ntol points from KiriiiOIIO et ol. 

0 .05 .10 .15 
-t (GeV/c)2 

.20 

PHc. 4. KpHBbie AHclJcpepeHuHanhHoro ce'IE•HHSI pd -paccesraHsr, xapaKTepH3YIOIIIHe paaperneaHe 

uepHOBCKO~ (nyHKTHpHBSI KpHBBSI) H Ay6HeHCKOH (cunOIIIHBSI KpHBBSI) YCTBHOBOK AnSI 

HaMepeHHSI ynpyrHx npoueccoB I· o6nacTH BhiCOKHX aaeprH~. 

29 



B B 8Mfi.l1BTY.Il8 pp -pacceHHUSI (puc. 1), no peaynbT8T8M COBM8CTHOA pa60Tbi nepe'IUC.l19H

HbiX Bbrrue rpynn 6bm npeaCTaBnes JlOKHa.ll aa Ox:cljlopacx:yro x:oa¢epesn:uro no ¢uaux:e Bb!co

x:ux saepruA. Ha sToA ~e x:oa¢epeHD:HB 6b!nH aono~eHbi peaynbT8Tbi aaanorB'IftbiX uccne~o-

saauA, Bb!nonaeHHbiX B UEPHe. Hccne.ooBaausr pd -paccesrausr npoaoaunucb aa aaemaeM 

ny'IK8 IlpOTOHOB C HMnynbCOM 19,3 fsB/c C UOMOJll'bJO HCKpoBbiX K8M8p (puc. 4). 0JlH8KO 

H8COBepmeacTBO MeTO,IlHKH1 npHM8H8HHO :t B 9THX OllbiT8X, He ll03BOnU.l10 HCK.l'IJOlfBTb cny'laB 

pd -pacceHHHH1 CBSI38HHbie C p83B8.nOM ,ll9HTpoaa. no 9TO:l!: npH'IHlle nony'leHHbi8 B nBS 

AHlPlPeP8liD:H8.l1b-Hbi9 C9'18HHH cymeCTB9Hll•) OT.l1H'I8JOTCSI OT n:epHOBCKHX: nap~MeTp H8Kn0H8 

Ay6HeHCKHX KpHBbiX H8MHaro 60nbme. 

ABTOpbi .nenaroT oneax:y pearn..aoA qacTH aMnmfTY.Ilbi 

19,3 fsa/c H npUXO,IlSIT K 8HanorH'IHOM~' BbiBO.Ily: 

pn -paccesrHHH npu HMnynbce 

a pn • a PP • 0,3. 

3) HccneaoBasue A u¢¢ep·~an:uanbHoro ceqesusr ynpyroro rr p 

paccesrausr B o6naC:TB HHTep¢epeHD:liH x:ynoaoBcKoro H sraepaoro paccesrauf!:. MeTO.IlHKoA 

o6nyqeausr KaMepbr BBnbCoHa B BbrcoKoi:RTeHcBBHOM ny'IK:e rr -Me30HOB C ,lleTeKTHpOB8.-

aHeM npoToHoB OT.Ila'IH sTOT nponecc u.:::y'lea npu HMnynhce rr -MeaoaoB 3,6 faBle. B 

-3 -3 ( )2 HHTepBane 1,22•10 :5 t ~ 4122'10 f~B/c UCC.l18JlOB8HO nOB8,1l9HBe C8'18HHSI U H8H,Il9H8 

B8.l1H'IHH8 OTHOID8HUSI peanbHOf!: H MHUMO:l!: '18CTefi aMnnBTY.Ilbi p8CC8SIHUSI a 
sxcn. 

sx:cn. -0 13 
a ,- P = - (0,32+0: 18 ). PeaynM'8Tbi sToii pa6oTbr 6brnu aono~eHbi B EpeBaHe H 

Ox:c¢opae ( 1966 r.). B aacTosrmee Bpe:Hsr aaBepmaeTCsr o6pa6oTKa MaTepuana, H cTaTHCTH

'Iecx:asr TO'IHOCTb 6yn.eT cymecTBeaao yr:yqrueaa. npeaBapBTenbHO nony'leao: 

9KCU. -0 09 
( 0,29 +Q, 

11
) ( pUCo 6) • p 8C'18Tbi no ,llHCnepCHOHHbiM COOTHOllleHHHM ll.8JOT 

- 0,166 - 0,135. nocKO.l'IbKy pe'lb U.lleT 0 npoBepKe lPYH.Il8M8HT8.l1bHhlX nona-

a 
Teop. 

a = 
~eaufi coBpeMeaaoa: Teopuu, uccneaoBafHH B 9TOM aanpaBneauu 6y.llYT npoaon~eHhr npu apy

rux 9HeprHHX K8K CT8pO:l!: M9TO,IlHKOfi1 T8K H, B03MO~H00 C UOMOJll'bJO 6onee COB9plll9HHO:l!: 

MeTO,IlHKH C HCnO.tib30B8HUeM HCKpOBbiX K8Mep. 

4) C nenbro uay'leausr nponecca nepeaapsrax:u B rT p -B38HMO,Ileil:-

c T B H H X n p U 3, 6 f 9 Bf c npoBe,lle HO o6nyqeHUe CUCTeM UCKpOBbiX KaMep H cqeT'IHKOB, 

paapa6oT8HHbiX COBM9CTHO naoopaTOp.SlMH nHP, l.JCCP H JIBS. 06pa6oTK8 MaTepua.l'IOB o6ny

qeausr aax:aaquBaeTcsr B BapmaBe H npaJ·e. 

6. H a M e p e a u e ceqeautt ynpyroro "+ p -paccesrausr a a 180° npu 

HMnynbcax + 
rT -Me30 HO B1 p a B H ,r x 3, 16, 4,10 H 4,86 fsB/ c. STa cepusr Tpyaaefi-

max pa6oT, Ba~HbiX ansr noauMaaasr Me:caauaMa peax:nuii c 6onbiDHMH nepeaaBaeMbiMH HMnynb

caMH, BnepBbie 6brna aaqaTa JIBS. HccneaoBaHHH npoBO.IlHnHcb c ucnonb3oBaHHeM cHcTeM 

CUHHTU.ti.l'IHD:HOHHbiX H qepeHKOBCKHX cqe·~'IHKOB U HCKpOBbiX K8Mep C MarHHTHbiM cneKTpO

M9TpOM H ~H.IlKOBO.IlOpO~Oil: MHID8HbJO I pHc. 6). neTeKTHpOB8.l1HCb KaK npOTOH OT,Ilaqu, TaK 
+ 

U pacceHHHbiH H838.1:( rT -M930H. Cne[{Tpb! HMJIY.l'IbCOB npoTOHOB OT,Il8'IH OT ynpyroro 
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"+P- pacceSIHHSI HB 180° npH HMnynbce 3,15 faa/c, aKcnepHM9HTanbHO nonyqeHRhlil: (rHC

TOrpaMMB) H 0)1{H)l89Mbiil: ( CITnOIDHBSI KpHaag) 1 ITpHae)leHbi HB pH C. 7 • TionyqeHbi cnenyiOIDHe 

3HaqeHHSI nH¢cpepeanHanbH:brx ceqeHHH ynpyroro "+ p -pacceSIHHSI Ha yr;rhr .,. 180° B HH-

Tepaane xocHHyca yrna pacceSiaHg oT - 0,998 no - l,OO. 

HMnynhc 
+ da ( + 

p ) : 80° " -M930H8 --" dil 

faa/c M6apa/cTepan 

3,15 99 + 12 

4,10 74 + 11 

4,85 37 + 12 

Bnepabre 6brno noKa3aHo, qTo a 
+ 0 

" p -pacceSIHHH Ha yrnhr, 6nH3KHe K 180 , HMeeTcg 

ITHK, rne ceqeHHe ITpHM9pHO H8 ITOpSI.llOK npeaocXO.llHT cpe.UHee ceqeHHe pacceSIHHSI a 38)lHIOIO 

nonyc¢epy H a 3 pa3a rrpeabrmaeT aenHqHHhr ceqeHHii: a npoMe)l{yToqHbiX HHTepaanax yrnoa oKo ... 
0 

no 90 • TioKa3aHo, qTo c pocToM aaeprHH aenHqHaa ceqeHHSI aaMeTHo yobraaeT. B nocnenaee 

BpeMSI nogBHnHCb rryonHK8UHH pe3ynhT8TOa HCCn9.llOB8HHfi ITO aTOMy aonpocy, BbiiTOnHeHHbiX B 

npyrHX na6opaTOpHSIX1 ITO.UTaep.UHaiDHe OCHOBHbi9 caoikTaa .ll8HHOrO nponecca, ycTaHoaneHHbie 

B JIB3. Ceii:qac nnaHHpyeTCSI 3aaepmeane aTHx nccnet:toaaanii: c nenbiO nonyqeHHSI neTanhHbiX 

cae.ueaHii: oo ynpyroM "+ p -pacceSIHHH Ha yrnhr, 6nH3KHe K 180°. AaanornqHbre Hccnenoaa

HHSI 6y.UyT ITpOB9.ll9Hbi H .llnSI " p -pacceSIHHSI C HCIT01lb30B8HHeM T9XHHKH oeccpHnhMOBbiX HC-

KpOBbiX KaMep C MBrHHTHbiM CITeKTpOMeTpOM. 

Pe3oHaHCHbre SIBneHHSI ao a3aHMOHeficTBHgx aneMeHTapHbiX qacTHIX 

1) JIB3 COBM9CTRO c naoopaTopHSIMH CPP H8 OCHOBe MaTepHanoa, nonyqeHHbiX rrpH 

o6nyqeHHH 24-nHTpoaofi ITpOIT8HOBOH ITY3bipbKOaoil: K8M8pbi a nyqxe 

coM 4 faa/ c, BbiiTOnHeHbi cnenyiOmHe HccnenoaaHIISI. 

" -M930HOB C IIMITynb-

0 

Tionyqeao axcrrepHMeHTanbHoe noKa3aTenhCTBo cymecTBoaaHHSI pe3oHaaca A ~ c Mac-

coti 1680 Maa H KBaHToahrMH qHcnaMH T -= 0 , J = Y. npH HMnynhce " -Me30HOB 

4,0 faa/ C ( pHCo 8, 9, 10 H 11) • 3TH .ll8HHbie ITO.llTB9I•)I{.ll8IOT aKCnepHMeHT (a KOTOpOM BITep

Bbi9 6brn o6aapy)l{eH Taxoii: pe3oHaac), abrnonaeHHbrii: B 1964 r. a "-P -B38HMoneticTaHSIX 
0 

npH nMnynhce 7,8 faa/c. CymecTaoaaHHe pe3oHaHca A ~ ( 1680) axcnepHMeHTanhHO rron-

Taep)l{neao a CiliA. 

0 0 0 + 
HMeeTcSI yKa3aHHe Ha cymecTaoaaaHe pe3oHaHcc a: A K c Maccoi1 1820 Maa, A K c 

Maceo it 1700 M aa H K ° K 
0 

c Maccoi1: 1040 M aa. 3K.;nepHMeHTanhHoe nonTaep)l{neane cymecT

BoBaHHSI aTHX pe30H8HCOB llM99TCSI a .llpyrHX B38HMO.ll8HCTBHgX ll ITpH .llpyrHX aHeprHSIX (eM. 

Te3HCbi 0Kccpop.UCKOH KOHcpepeHUHH 1965), BbiiTOnHeHHUe B .llpyrHX na6opaTOpHgx. KpoMe TO

ro, rronyqeHbi naHHbie o ToM, qTo pe3oHaHc ( 1385) o15pa3yeTcg a 40% acex peaKrrHii:, a pe-
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+- AB], 'iJy'iiHo, aHoAUI n.1 rpopMIJAtiN 5eme c yumoM pa911o
IJ.IIO.VHou non?o!J~tu, naA.YleHNov C o.nodul•t,.,. 

1- AB3, 7JyfHo, OH0./111.1 .'11ex :Jit'e 9f7.1o/NIIX no <po,oflfyAaltf 5eme 
$e4 y?"emo l'aguolf,utHIIOu non,oo4!fu. 

f -/{I fOley d of, Plwr. Rev. Lett.,!!, .N Zl, 862 (t96f} 
CnAOIUHQR 11pu&a,ll r~f.'11AmCCHfJ4 8. c. 6apameNI(olk/'1 no 

9Ut: nepcUOHHIII't COO/rl/'(tiiQeH U .II PI, 

PHC. 6. 0THOIII9HHe peanhHOii 'tfaCTH ElMfi.IIHTY.Llbi K MHHMOii LlJ'ISI pacceSJHHSf Bnepe.r:t fT p. 

53 P& 

6: q :: ,~ 

PHc. 6. CxeMa pacnono:>KeHHSf annapaT:rphi .r:tnH Hccne.r:toBaHHSf + 0 
rr p -pacceHHHSf Ha 180 • 
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Cl'l 

Pnc. 7. CneKTphl RMnynLcoB npoTOHOB oTaaqn An9 ynpyroro 
+ 0 

fT p -p8CC9HHRH HB 180 • 

Pnc. 8. PacnpeaeneHRH a¢¢eKTRBHbiX Mace MAy C yqeTOM 3KcnepRM9HT8nbHOro rpoHa. 
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30H8l:IC ( 890) - B 35%. J1Me9TCSI YKB38l:IJ[9 H8 TO, '1TO 8% BC9X p98KUHti C 4-MSI '18CTHil8MH 

B KOl:I9'1HOM COCTOSIHHH H.llYT qepe3 COBMUCTHOe pO:lK.ll9HH9 Y*K *, PeaKrtHH C o6pa30B8HH9M 

cTpal:IHbiX qacTHU npu HMnynbce 4,0 faB/ c cornacyroTcSI c npe.ucKaaaaHHMH OPE - Monemr. 

2) TipOB9.ll9HO o6Jiy'1aHH9 KC9l:IOHOBC ii llY3hipbKO:BOil K8M9pbl B llY'1K9 + 
1T -M930HOB C 

HMnynbcoM 2,5 faBle. Tionyqeao 200000 ¢oTorpa¢uii. Be.ueTcSI ux o6pa6oTKa coBMecTHo c 

na6opaTopHSIMH TIHP H BHP c n:enbro ua;rqeHHSI pa.uHanHol:IHhiX a¢¢eKTOB B pacna.uax 6oaoHHbiX 

p930l:I8HCOB. 

3) TipoBe.ueao o6nyqea:He 40-caRTHMeTpoBoil: )KH.llKOBO.llopo.uaoii nyahrpbKOBOii KaMapbr B 

nyqKe rr + - MeaoaoB c HMnyJibCOM 2,5 faBI c. Tionyqeao 160000 ¢oTorpa¢Hft. Be.ueTCSI HX 

o6pa6oTKa coBMeCTHO c na6opaTopHSIMH HPE c uenbro uayqeHHSI cBoiicTa 6oaoHHhiX peaoaaa

coB, B nepByiO 0'19p9ltbJ - :BhiSICH9HHSI CB•)il:CTB A l -Me30H8o 

4) TipoBeneao H 6yneT npoaoJI)KeHo o6nyqeaue MeTpoBoil: nponaaoBoil: KaMepbr B nyqKe 

1T -M930HOB C IIMUYJibCOM 5 faBI C. 05pa6oTK8 llOJiy'1el:Il:IhiX MaTepHBJIOB UpOBOJlliTCSI COB

M9CTHO flHTI, flB3 n na6opaTopHSIMH BHP c uenbro HayqeauSI paaHaUHOHHhiX a¢¢eKTOB B pac-

naaax peaoaaacoB, B rrepByro o'1epeJlb CBC :ll:cTB KOM6HHanH:ll: BHJla Ay A2y , Ky H T,lJ.. 

5) 3aBeplll9Hbi HCCJI9JlOB8HIISI p8Cll8JlOB CU O -+ rr0y Ha MaTepnanax o6nyqeanSI Kceao-

HOBOil: ITYSbipbKOBOil: K8M9pbi rr- -MeaonaMH c HMrrynbcoM 9 faBle. 

6) 3aBeplll89TCSI ITOJlrOTOBK8 anrrapt Typb! C HCKpOBbiMH K8M9p8MH H qepeHKOBCKIIMH 

C'19T'1HK8MH ITOJIHOro ITOrJIOIII9HHSI JlJISI HC<:JI9JlO:B8HHSI p8JlH8IlHOHHhiX a¢¢eKTOB B paCIT8Jl8X 60-

aoHHhiX peaoaaacoB. TinaanpyeTCH uccne~oBaHHe npoueccoB pacnaaa THna X o -+ 2y ' 
xo + -

-+ e e H T.Jl. 

HeyrrpyrHe rrponecchr npn B3aHMO.lleil:cTBHH qacTun 6oJibiiiHX aaeprH:ll: 

Tio 9TOMY p83Jl9JIY 38B9plli8IOTCSI paeOTbi, H8'18Tbl9 paHee : 

I) nayqeaHe reaepauun rr 0 -M930HO:B B 1T- p - B38HMOJl9:ll:CTBHSIX UpH HMllyJibC9 

4 faBle; 

2) aaanna 4-nyqeBhiX co6hrTHil: B rr p - BaaHMoaeil:cTBHs:rx npu RMnynbce 7,5 faBI c 

(coBMecTHO c CPP); 

3) B CBSI3H C o6Hapy)K9HH9M pacrra~a 
0 + 

K -+rr rr 
2 

oaaaqaromero aapyllleane CP-

IIHB8pH8l:ITHOCTH CJI80hiX B38IIMOJl9il:CTBH:ll:, 8H8JIH3HpOB8JI8Cb OOIIIBSI CHTY8IlHSI B STOti UpOOJia-

Me. TIOK838HO, 'ITO B HBHOOJiee OOIII9M BI!Jl9 CBOil:CTB8 8MllJIHTYJl paCU8Jl8 
0 + -

K2 -+ rr rr 

MoryT ObiTb Bb!SICH9Hbi B Ha6ope pereHe} 8UIIOHHh!X Ollb!TOB, a T8K)K9 HpH 8H8JIH39 BpaMaH-

ROil: 38BIICHMOCTH Tp9X'l8CTH'IHbiX JI9llTOHHb!X p8Cll8Jl0B K0 -MeaoHOBi 

4) Heyrrpyrue rr- n -B38HMOJl9HC'IBHSI ITpH HMITyJibCe 7 faBle (cOBM9CTHO C qCCP) t 
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PHc. 9. 

N 

• 

• 

~6 cneocmap h~ 
"' ..r_, 1300"M"~'" 1400 

P,(u&fc) 

U..~ paufMa.-ue 1-,J,.,.,J, 
om r· N 

II1J 

u~- pocnpootJIIJ!ut (- ~&s..mo~. 
om r· 

0 
HMnyJihCHbre pacnpeAeJieHHH y -KBaHTOB oT pacnaAa 17° -Me3oHoa, l: -rHne-

poaoa H cneKTp y -KB8HTOB H3 HCCJie):{yEtMO:Ii o6JI8CTH a<fl<fleKTHBHbiX M8CC 

1300 ~ MAy :5 1400 Maa. 

·-~·--., 
I 
I 
I . 
L-i 

l:·-

-

J,5J2. 

"'1.'(1680) 
l:~(l~t05) 
A1r(1Ms) 

'1:. 0![0 (1.5ZO} 

PHc. 10. PacnpeAeJieHHH a¢¢eKTHBHbiX Mace a CHCTHMe Ay OT H3BeCTHbiX pe3oHaHcoa. 
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N 

!0 

20 

10 

~~ Llf L6 J.l 

C~JHNGPHot pcscnpt3tMwue HA'( 
a11a ~,0 u 7, 0 lrAjc 

N •liZ 
(6 nu~ee54) 

~,qqq 
iiJ 1,2 2.1f 2.6 2.1 Mq(nA) 

PHc. 11. CyMMapaoe pacnpeAeneaHe ~¢<jleKTHBHbiX Mace MAy B axcnepHMeHTax c nyq-
KaMH 11- -Me30HOB C HMfiyl. &COM 4 faB/ C H 7 faB/ c. 

8 

7 

6 

5 

4 

-8 -2 0 
r ±./t. 

+2 

PHc. 12. fpa<jlHK fn+ <iJyHKUHH MliKCHMllnbHOrO npaB,I:l0fiOA06HSI AnSI OCHOBH01!: rpynfibi cny
qaeB K -pacnaAoB. 
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5) reaep8JIHSI CTp8HHhiX 'IBCTHII llpH B38HMOJlelrc'I'BHH rr -M930HOB C HMrryn&COM 9 fsB/C 

c stnpaMH x:ceaoaa ( coBMecTao c TIHP) ; 

6) reaepaJIHSl CTpBHHhiX 'I8CTHll B HeliTpOH-npo•roHHhiX B3aHMOJl9liCTBHSIX llpH 0011biiiHX 

aaeprHstx; 

7) ynpyroe np -B38HMone:ltcTBHe npH 6onan HX saeprHSIX ( COBMec'I'ao c CPP). 

8) H8 HM9BIII9MCSI B nB3 SKCnepHM9HTan&HOM MaTepHane 38B9piii9Hhi HCC119JlOBaHHH yn-
0 0 

pyroro A p -pacceHHHSl npH cpenaeM HMnynace A -rHnepoaoB, paBHOM 2, 7 faa/ c. non-

aoe ceqeaHe aToro rrponecca aaltneao paBHhiM ( 15 -+ 4) M6. CoaMeCTHhili aaanHa sToro pe

ayn&TaTa C pesyn&TaTaMH paHee npOB9Jl9HHhiX HCC11€JlOBaHHfi npH M9HblliHX 3H8'19HHHX HMnyn&-
0 • • 

ca A -rHnepoaa nox:ashmaeT, 'ITO B MonenH onaoMesoaaoro o6Meaa nyqiiiee cooTBeTCTBHe 

0 
ax:cnepHMeaTan&HhiX Jl8HHhiX HMeeTcst co cnencTBHHMH MonenH ooMeaa (I) -MesoaoM. 

Cna6hie asaHMOJlE!:liCTBHSI 

1) J1 C C n e Jl 0 BaH H Sl T p eX 'I aCT H 'I H hi X n '~ ll T 0 H H hl X p a C n a Jl 0 B K + -Me 3 0-

.11 o a. 3aaepiiieaa o6pa6oTKa 

<f>opM¢aKTOpOB ~ • f - /f + B 
+ 

Topa B K es -pacnane (pH c. 

SKCll9pHM9HTan&HhlX Jl8JIHhlX C ll911biO onpeneneHHH OTHOIII9HHH 

K + -pacnanax. a Ta~ )1{9 aaepreTH'IecKo:il: cTpyKTyphi ¢opM¢aK-
P.s 

12). 

2} 3asepiii9Hhi pa60Thi no H C C 11 e Jl 0 B a H H H M p a C n a Jl H hi X C B 0 H C T B 

30 HOB. 

Llnst ocymecTBneaHst BhiiiieYKasaaaolt aayqao:il: nporpaMMhi 6wno npocMoTpeao oKono 

400 ThiCSI'I <fJoTOrpa<fJH:il: C K8M9p ll OOM9p9HO Ha ll011)8BTOM8T8X 6onee 130 ThiCSI'I Tp9KOB. 

06pa6oTKa TpeKOBhiX naaahiX aenac& aa sneKTpoHHhi:;: Bhi'IHCnHTen&HhiX MaiiiHHax BU OH.RH. 

3) BenKe& MeTOJlH'Iecx:He nonroTOBHTen&awe pa 6oThi nnH npoaeneaHH H c c n e Jl o BaH H 11 

p8Cll8.1lOB no CX9MBM: K+-+ mry, K~-+ 2y 

37 



nAEOPATOPH.H .HnEPHbiX TIPOEnEM 

OcaoBOtl: .rtaSITallbHOCTH n a6opaTOpHH 5I.rtepHbiX npo6neM SIBJISIJIOCh npoaeneaHe aay>rao-Hc

cnenoaaTeJI&CKHX pa6oT aa ny'IKax qacTHn BbiCOKHX aHeprHfl oT cHHxponHKJIOTpoaa .a:a 680 Maa 

no CJia.rtyiOmHM OCHOBHbiM aanpaBJiaHHSIM tPH3HKH 9JiaMaHTapHbiX 'laCTHU H tPH3HKH aTOMHOro 

I. Cna6ble H aneKTpoMaraHTHbre B3aHMo.rtetl:cTBHH o6bi'IHbiX 'lacTHn • <f>H3HKa MIOOHoB H 

IIKOHOB. 

2. CHllbHble ayKnoa-ayKnoaabre H nHoa-ayKnoHHbia B3aHMo.rteflcTBHSI. 

3. Hccne,qoaa.a:He CBoAcTB H KBa.B:TOBbiX xapaKTepHCTHK aToM.B:biX SI.rtep, oco6eaao ,qe<f>opMH-

poBaHHbiX· 

HccnenoaaaHSI pSI.rta npo6neM, oTaocSimHxcSI K yKa3aHHbiM TpeM aanpaaneaHSIM, SIBJISIIOT

CSI Tpa.rtHUHOHHbiMH AJISI na6opaTopHH Sl)lepHbiX npo6neM. HeKOTOpbie BonpOCbl aaqaJIH pa3pa6a

TbiBaT&CSl B 1965 ro,qy. 

B Te>reaHe 1965 r. cHaxponHKJIOTpoa pa6oTan aa tPH3H'IeCKHil: aKcnepHMeHT 5740 qacoa 

rrpH cpe.rtHaM TOKe 2,3 MKB.o Ji3 HHX 400 'laCOB 3aTpaqeao HB. pa60Tbi no HCCJie.rtOBaHHIO HO

BbiX pe)I{HMOB pB.OOTbi yCKOpHTaJISl H .rtaJI&Heil:rueMy nOBbiiiieHHIO HHTeHCHBHOCTH IIY'IKOB qaCTHllo 

B na6opaTopHH ycneruao npoBOilHJIHC& HccnenoBaTen&cKHe pa6oTbi B o6nacTH tPH3HKH H 

TeXHHKH yCKOpHTeJiefl C OOJihiiiHMH TOKaMH THIIa Me30 '!HbiX <f>a6pHK 1 a TaK)I{a pa60Tbl ITO .rtaJI&

aeflrueMy IIOBbiiiieHHIO a<f><f>eKTHBHOCTH CHHXpOUHKJIOTpOHa. 

Bbmonaeabr 3Ha'IHTeJI&Hbia pa6oTbi no co3.rtaHHIO HoBo:il: arrrrapaTypbi H H3MapHTen&aoro 

uaHTpa naoopaTOpHH. 

HH)I{e ,qaeTcSI KpaTKoe orrncaaHe pa6oT, B KOTop:,rx ObiJIH rronyqeabr aaH6onee 3HB'IHTen&-

Hble pe3yJihTaTbio 

Cna6bre H aneKTpoMaraHTHble B3aHMoneiicTBHSI o6bi'IHbiX qacTnn H tPH3HKa 

MIOOHOB 

1~ TI 0 H C K p a C II a A a 
0 

'fT -Me30Ha aa TpH r a M M a - K B a aT a (B. KyThHH, 

B. TieTpyXHH, ID. TipoKOIIIKHH). B rrocne,qaee BpeMSI B CBSI3H c o6aapy)l{eHHeM aapyrueaHSI 

CP -'leTaocTH B pacrra.rtax 
0 K2 -Me30HOB HB .rtBa IIHOH8 oco6y10 BKTyanbHOCTb IIpHOOpeJIH 

HCCne.rtoBaHHSI, HarrpaBJieHHbie Ha Bb!SICHeHHe llpyrHX IIp•)ueCCOB, B KOTOpb!X MO}KeT HMeTb Mec-

0 
To aapyrueaHe qeTaocTe:ii. Tiponecc rr ... 3y 3anpemE•H, ecnH C •'leTaocT& coxpaaSieTcSI. Cor-

nacao TeopHH (A.B. TapaCOB H ,qp.), 9CJIH C -'19THOCTh He HapyruaeTCSI, TO OTHOIIIeHHe 
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o I o BepostTHocTeil: W(IT -+ 3y) W( IT -+2y) 
-8 

MeHbrne, T.J:eM 10 • TaKHM o6paaoM, ycTaHoBneane 

npenena nnst BepostTHocTH pacnana ITO -M930H8 H8 •rpH I'8MM8-KB8HT8 9CTb npOB9pK8 C 

HHB8pR8HTHOCTH. 

~Bne.HHe nccnenoBanoch aBTopaMH c noMomhro cneunanbao coanaaaoil: ycTaaoBKH (pnc.l3) 

IT - M930HOB OT CHHXpOUHKnOTpOH8, 

B peaynhTaTe OITbiTOB ycTaHoBneao, T.J:To c BepoliTHOCTbiD 90% 

w ( rr 0 
-+ 3 y) 

W (ITO -+ 2 y ) 

-6 
<' 5 0 10 

ITepBbie peaynhTaTbi no noncKy pacnana aeil:TpBJJhHoro nuoaa aa Tpu raMMB-KBBHTa Obi-

nH nonyT.J:eHbi B na6opaTopnn ron aaaan. I1Meromeecst eeronast aaaT.J:eane nnst npenena BepostT

aocTR npouecca aa Tpa nopstnKa HR~e. T.J:eM nonyT.J:e.HHoe pa.Hee c Meaee coBeprneaaot!: anna

paTypoil:. ITony'leHHbiil: noa~e B UEPHe peaynhTBT aa:•onnTCSI Ha TOM ~e yposae. Pa6oTa no

ny•mna xopornuil: oT3hiB aa Me~nyaaponaoil: Koa¢epe.Hn <rH no ¢aaliKe BhiCOKHX aaeprnil: B 0Kc

¢opne. 

TlpennonaraeTcst nponon~HTb nccnenoBaanst c npffMeaeaHeM HOBhlX ycoseprneacTBOBaHHil: 

s annapaType c uenbro yMeahrneaast npenena, soaMo~ffo, aa nopstnoK, 

2, J1 3 y q e H He MID-M· e 3 0 a T 0 M H bl X ll p 0 U 9 C C 0 B B B 0 .0: 0 p 0 n e R n e il: T e p R H, 

( B.rr. n~enenos, rr.c~>. EpMonos, B.I1. MocKaneB, B. H. <l>unbT.J:eHKOB, M. <PpuMn H np.). I1ay

'l9HHe M9308TOMHOH CTanRR nponecca 38XB8Ta MIDOHOH BonoponoM H neil:TepHeM SIBnsteTCSI tPYH

naMSHTBnbHO B8~HbiM, Bo-nepBbiX1 3TO 9CTb RCCneno:3aHH9 HOBbiX CBOil:CTB BerneCTBa, H8XO

nstlli9I'OCSI B OCOOOM M9308TOMHOM COCTOSIHHRj BO-BT0)biX0 T8K09 HccnenoB8HH9 COBeprneHHO 

aeo6xonHMO nn.H ttpaBRnhHOti HHTepnpeT8URR OllbiTHbiX !J.8HHbiX no stnepaoMy 38XB8Ty OTpRna-

TenbHbiX MIDOHOB Bonopona ( nponecc IL + p -+ n + v ) • 

B t965 rony Obin nonaocThro aaBeprnea UHKn ncc:nenosaanti MeaoaTOMHbiX nponeccoB s 

sonopone H netiTepRH, BblttOnHSIBlliHil:CSI B fla6opaTopHH stnepHbiX npo6neM C llOMOllibiD JlHtPtPY3H

O.Il:HOil: K8M9pbl B Mar.HRTHOM none, J13M9p9Hbl C9'19HHS:, BepOSITHOCTR H BbiXOnbi MHOrRX rrpo

U9CCOBo PesynbTaTbi 3Tllx uccnenosaa:n:il: (o6pa6oTaao 0,5 Mnnnnoaa ¢ororpa¢:n:tt) npHBeneHbi 

s Ta6nunax 1 H 2. 

3TH ·uccnenosaHR.H ll03BOnHnR yCT8HOBRTb pstn Bd~HbiX tP8KTOB R cnenaTh U9HHbi9 BbiBO

nhr. TlpuMeaeane asTopaMR opnruaanhaoil: MeTonHKH rr<•3Bonnno BnepBbie H3YT.J:RTb nponeccbi 

ynpyroro pacceHHR.H PIL -aToMoB aa sonopone n diL - aToMos aa sonopone, netiTepnH 

6 d + d -· 
3 

He + n H CnO~HbiX stnpax, 8 T8K~e Blt9pBbi9 H8 nronaTb K8T8,IH3 MIDOHOM peaKUHH ~ 

B dd/L -Monexyne. ABTopaMH o6aapy~eHbi TaK~·~ BB)!(Hbie oco6eaaocTH B paccestann 

pp. -aTOMos H oopasoBaHHH ddiL -MoneKyn, HMea.w pesoaaHCHbiii xapaKTep 3THX npouec-
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Ta6nHna I 

Cel.leHuR paccefiHUR pp u dp -amoMo8 

npou,ecc 0003HQl./eHUR 
3HC!7epUMBHmQJ7bHble 8aHHble Teopemuc.leCHUe 

____ JHa~eHu~ 

ce~·eHUfl 6(10 -JSCM2)u CKOpocmu 'A ( I0 10ceJi1) 

f5cpeiJH. 1,73 to,t9 

8bt4ucneHttl iJJ7R iJnuH pacceRHUR 
Gu=+S; a9=•(3t2) au::+5; a9=-(33t2) 

PJ1+fJ+PJ1fJ f5F=I,O 1,74 t 0.30 24"!:5 J +6 

f5F":O t6f t q3o ~67'!0,30 0,01+~1 

6,:: 1-F'•O (~9 ~ 1,3}-IO -2 
16,8 t3,0 

.7\F'd-F•O 
lll(p:J,2•J022CJirl) (2,0HJ~5)·10 -J 1,6 tl).J 0.5 

d)i+rl-djJ. +d. 6dp. +d{r: i) 4,15t~29 ~3+3,5 

djJ.+p•d)J t p 15d.p+p 0,008~~::: ~0,01 

rjp.+1-d)J.+'l 6rJ.p.+z. 12'!3 ""10 
~ . . ~· 

Ta6nHna 2 

CJ<opocmu Hey.rzpy2ux npou,ecco6 

npou,ecc 
Cxopocmu A(ro'}:eK-1) u 6biXOObl Y(0/o) 

0003HQ4EHLLfl ~j7R 2Q3DD6,Pa3H020 flepeC4UmQHHb/e K 
6o1Jopo1Ja H2 (unu.!J2) nnomHocmu )KuaKozo 

npu 23amM ~oaopaaa H2(unu JJ2) 

3 - Addfl- (J_0230!0,0034 q75!0,ff 
He +n+jl Y/ 2,42!0,34 I 

YHe 3 /YHJ 1,20 t: 0,37 dji+d~dd)J. 
"'3 YHe 3fl /'IH/ <O,tJ 
H +P+)l- YH).£ I '(HJ < 0,14 

Ypp I Yp <0,13 

djl+p-pd)J.-H/ 1f-
y; 0,36 t qoB 
Apdfi 0,052 !:0,015 1,8'!0,6 

pp+d-dj.i+p Ae (3,5 tt0}-10 2 (1,20 '!: 0,35)·10 4 

IP)J. +H-pp)i+e- 1\pp)-l 1,5 !().5 

/fc (0,140 t0.025)- to* (5,1tf,O)·t0 4 

p ~ (0,34t o.os )' to 4 (12,1!: I, 8/-10 4 

pp(djl)+Z-ljJ+p(d) A'Xe (1.26 t 0,11 J ·to* (44,6tJS)-to* 
t!2 / lfz 2,1!:0,7 

Yo>Ke q8Jt0,05 
Y3ap. 36 ~Ci ---I) 2,0 :t 012 

BpeMR >KU3HU Ldfi (Cz ~q; %) ~42tqos 

dp-amoMa (10-6 
eel<} rdfi (cl ;:::.qt72%) 1,25"!:0)6 
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COB, CBH3aHHbiil: C B03MO)I{Hb!M CYlll9CTBOBaHH9M B COO rB9TCTBYJOlllHX CHCT9MaX BHpTyan&HbiX 

ypoBHeil: C aaeprHHMH, OnH3KHMH K Hymo. 

Onb!Tbi no paccesraaro P/l -B.TOMOB no3BOnHIOT CllenaTb eme O,I:(HH Ba)I{Hbiil: BbiBOll: 

ycrremaoe H3yqeHH9 Slll9pHOrO 3aXBaTa MIOOHOB ITpOTOBaMH C Toqxa 3p9HHSI B03MO)KHOCTH HaH

oonee qeTKOA HHTeprrpeTallHH MO)KHO ITpOBOllHTb TOnbK,) B ra3000pa3HOM BOllOpone rrpH naB

neHHSIX nopSillK8 20 8TM, Korns 3axaaqeHHbi9 MlOOHbi 6ynyT HaXOllHTbCSI B COCTOSIHHHX pp. 

aTOMOB C nonHbiM cnHHOM F = 0 H KOrna 6ynyT H€B03MO)I{Hbl oopaTHble nepexo.rtbi ( H3 

F • 0 B F • I). 

ITonqep:&:HeM, qro 6on&mHHCTBo pe3yn&TaToB anoHae ynoaneTB.,pHTen&.llo cornacyroTCH c 

Teop9THqeCKHMH pacqeTaMH, oom.moA BKnan B KOTOpbl:! Baecea TeopeTHKaMH .fiyoHbl ( c.rep

mTeil:a, B. Eensrea, E. 3axap&ea). 

B aToM )1{9 rony MeTonaMH anexTpoHHKH c ra3o11oil: MHmea&ro oblnH onpeneneabr ( IT.Ep-

Monos, K. Oraaecsra, c. Eacanan3e) aocomoTHbi9 CKO pOCTH nepexona MIOOHa OT Pll -aTo-

MOB x srnpaM yrnepona, aproaa H xceaoaa. YcTaaoaneaa naaeil:aasr 3aBHCHMOCTb cxopocTH 

rrepexona OT nopsrnKOBoro HoMepa sr.npa Z ( pac. 14 H Ta6n. 2), qTQ T8K)Ke cornacyeTcsr 

c TeopReA. Henaaao aTH pe3yn&TaTbi ObinH nonTaep)Knaabr B UEPHe. 

KoMnnexc pa6oT no Mro-aTOMHbiM npoueccaM 6bill nono)KeH aa Me)K.rtyaaponaoil: xoa!fle

peauHH a Oxc!flopne. 

B pe3yn&TaTe Bcex aTHX pa6oT B HBCTOHUlee BpaMH na6opaTOpHSI srnepHbiX npooneM 

pacnonaraeT aaH6onee nonaoA HHtPopManHeil: o Me308T)MHbiX nponeccax B ra3oo6pa3HOM so-

no pone. 

3 • .SIne pH bi e n pone c c bl, B bi3 hi B a eM hie 5 e 3 pan Han H o a a hiM H n e p ex on a

Mn ll -Me3oaoB B Me3oaToMax (D.Boil:xyrecKy, A.E. Y!raaTeaxo, B. Ko)KOKapy, 

Jl. MapHaecKy, 11. Maxail:, M. 0Mem.sraeaKo, M. ITeTpamKy, B. Caay). faMMa-xaaHThr, Hc

rrycKaeMbre Me3oaToMaMH TSJ)KenbiX aneMeHTOB ( ypaa, nnyToHHli H np.), npH nepexone MIO

Me3oHa H3 2P- B 1 S -cOCTOSIHHe M9308TOMa HM9IOT SHeprRH, rrpeBbilliaiOUlH9 Oap&ep nene-

HHSI ( M 8,5 Maa nnsr U , 6ap&ep neneaHsr U y -nyqaMH ... 5,5 Mas), H rrpH nor-

nomeHHH Hx srnpaMH MorYT Bbi3biBaT& neneaHe rrocnen,mx. 

fpyrrrra pyMbiHCKRX H COB9TCKHX tPR3HKOB Hayqana STOT rrpouecc HB rryqxe OTpHUaTen&

HblX MIOOHOB OT CHHXpOUHKnOTpOH8 n.SJIT. MeTOllOM ra:30Boro CllHHTHnnSIIlHOHHOrO cqeTqHK8 -
2119 2811 

KaMepbi neneHHH H3Mepsrnoc& oTHomeaHe aeposrTaocTei[ neneaHsr srnep Pu R U non neil:-

CTBHeM MIOOHOB H orrpeneneao pacnpeneneHHe BO Bp911.[9HH OCKOnKOB neneHHSI JJ.nH OOOHX srnep. 

Uen& aaqaTbiX :n:ccnenoaaaail: cocToHT B sxcrrepnMeHTHn&aoM noKa3aTen&CTBe cymecTBoBa

HHH a!fl~eKTa H3M9H9HHSI 6apbepa neneHRSI H3-38 ITpHc;·TCTBHSI MIO-M930Ha, npellCKa3aHHOrO 

TeopeTnqecKH n.<t>. 3apeuKHM (l1A3 RM. H. B. Kypqa·roaa). 
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4. 11 c c n en o BaH He x H M H q e c K H x peaK H H H: M 10 o H H SI (B. «PHpcoa, B. Pora

HOB H Jlp.) • 

PacqeTaMH B. «PHpcoaa (l1T3«P) 6brno noKaaaEo, "'TO Koa¢<huHeHT npocTpaHcTBeHHO:li 

8CHMM9TpHH npH pacnane ITOliO>KHT9llbHOrO MIOOHa E cpene CBSI38H C KOHCT8HTOll CKOpOCTH 

( + - + 
peaKUHH aonopononono6aoro aToMa MIOOHHSI p. e ) c aemecTBoM • .UenonSipHaauHSI p. -Me-

aoaa npH BCTynneHHH ero B cocTaB MoneKyllhi aemecTBa npeKpamaeTcSI. 3To oTKpbrBaeT pen

Kyro B03MO>KHOCTb JlliSI TO"'HOrO onpeneneHHSI KOHCTSET CKOpOCT9ll XHMH"'eCKHX peSKilHH, npo

TeKaiOmHX C BbiCOKO:lt CKOpOCTbiO, "'TO COB9pllleHHO Hl!JlOCTYITHO JlliSI HayqeHHSI "'HC,-0 XHMH

qeCKHMH HliH HHbiMH <fJH3H"!eCKHMH MeTOJl8MH. 

B 1965 r. rpynno:li ¢HaHKOB l1T3«P H R.Hfl 6br1JH _onpeneneHbi Koa<P¢HuHeHThl acHMMeT

pHH pacnana p. + -M930HOB B p83liH"'HbiX XRMH"'9CKH:l! coenHHeHHSIX H HX CMeCSIX. B pe3yllbT8-

Te H3MepeHHSI Koa¢¢HilHeHTOB 8CHMMeTpHH B 6eH30ll€, 6poMo¢opMe, MeTHliOBOM CITHpTe, IlHK

JIOr9KCaHe, xnopo<fJopMe, OKTaHe H JlpyrHX BemeCTBBJ! ITOlly'IeHbl 3H8"1:9HHSI a6COliiOTHbiX KOHC

TaHT CKOpOCTe:lt COOTB9TCTByromHX XHMH"'9CKHX peaKJ(Hll C TO'IHOCTbiO OKOliO 20%. 3TO O'I9Hb 

XOpOlllHtl pe3yllbT8T, TSK K8K "'HCTO XHMH"'9CKHe Me'JOJlbl IT03BOJISIIOT HBXOJlHTb 9TH BeliH"'RHbl 

liHlllb C TO'IHOCTbiO He JIY"'lll91 qeM naa nopSinKa. 

CHnbHble B3anMone:ltcTBHSI HyKnoaoa c ayKJIOHtMH H nH-Meaoaoa c HyKnoaaMH 

YHHK8llbHO:li oco6eHHOCTbiO HCCli9JlOBaHHll B o6naCTH 9HeprHii, JlOCTH>KHMbiX Ha CHHXpO-

IlHKliOTpOHe, SIBnSieTCSI B03MO>KHOCTb ocymeCTBli9HHSI ITOJIHOrO 8H8liH38 Jl8HHbiX - H3Blle"!9HHSI 

H3 JlSHHhiX 9KCITepHMeHT8 CB9Jl9HHll 06 8CRMITTOTH'IeCKOM ITOBeneHHH BOJIHOBOtl: <fJyHKUHH CTaJI

KHBBIOmHXCSI "'8CTHil. C STOtt ueJibiO COTpyJlHHKH fla6opaTOpHH SIJlepHbiX npo6neM ITpOBQJlSI T H3-

MepeHHSI CJIO>KHblX ITOJISipH38UHOHHbiX xapaKTepHCTHK . napaMeTpbl BpameHHSI ITOJISipH38IlliH, KOp

pemUlHH liOJISipH38UH:li) H ocymecTBJISIIOT ¢a30BbiH 8H,lJIH3 JlBHHbiX. 

Paaee B na6opaTopHH mrepBbre 6biJI npoaeneH q'aaoBhrH: aaanna HYKJIOH-HyKJIOHHoro pac

ceSIHHSI npn cToJib BbiCOKHX aaeprHSIX H aa:ltneao HecKOJihKO Ha6opoB ¢aa pacceSIHHSI. Uenbro 

HCCJl9JlOB8HHtl:, ocymecTBJieHHbiX B 1965 r., SIBJISIJIOCb yMeHblll9HHe MHOr03H8"'HOCTH <flaaOBOrO 

aaanHaa, yMeHbllleHne "!Hcna aa6opoB ¢aaOBbiX cnanroB. 

1. MaMepeHHe napaMeTpa R Tpo:li.Ioro pn - p a c c e SI H H SI n p H 

9 He p r R H 605 M 9 B. ( 10. KaaapHHOB, «P. nerap, A. flncapeB, 10. CHMOHOB, 3 • .HHoyT). 

Pa6oTaMH no ¢aaoBoMy aaanHay 6biJIO noKaaaHo, 'ITC• naaeCTHbre aKcnepHMeHTallbHbre naHHbre 

]:{SlOT B03MO>KHOCTb 0JlH03H8'IHO onpeneJIHTb 8MITJIHTy,~y NN -pacceSIHHSI B HHTepBaJie 8Hep-

rHfi 50-310 Maa. Bbrllle nopora Meaoaoo6paaoBaHHSI TaKaSI onaoaHaqaocTb oTcyTcTayeT • 

flpH 9HeprHH aao Maa B peayJibTaTe 8H8JIH3a 6hiJIO ;wnyqeao TpH npH6JIH3HTeJibHO paBHOBe

poSITHbiX aa6opa ¢a30BbiX CJlBHrOB. 0Ka38li0Cb 0 'ITO .IaH6oJiee npOCTblM CITOC060M 0]:{H03H8'1-
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HOrO OIIpe.ueneHHSI aMII.IIHTY.Uhi pacceSIHHSI B 3TOM CJiyqae SIB.1ISI9TCSI 1 IIO-BH.UHMOMy, H3MepeHHe 

napaMeTpOB TpO~Horo np -paCC9SIHHS1 1 B 1 IaCTHOCTH, IIapaMeTpa RPD. 

TinaHHposaHHe sKcrrepHMeHTa, rrpose :leaaoe MeTo.lloM, paapa6oTaHHhiM B BU OHRH 

(H. CHnHH), rroKaaano, qTo HaMepeaHe senHqHHhi R s np -peccestHHH aano secTH Ha yr-

o 0 
nax 70, 90 H 125 c.n.H. B aacToSimee EpeMst 3aKonqeHhi HaMepeHHSI aa yrnax 90 H 125 

c.n.H. 

TipOB9,U8HHe 8KCII9pHM9HT8 CTaJIO BC3MO~HhlM TO.IlbKO IIOCJie Taro, K8K ,UJISI aHB.1IH38 

CIIHHOBOrO COCTOSIHHSI II0.1IS1pH30BaHHOrO II;"qKa IIpOTOH.OB1 HCIIhiT8BIUero pn -paCC9SIHHe, Ohl.118 

Hcrronhaosaaa HCKpoBaSI KaMepa. B peayn,TaTe aKcn:epHMeHTa nonyqeao: 

0 
R ( 90 c.n.H. }"' 0,50 t 0,11; 

np 

0 
R ( 125 c .n.u. )• -0,05 + 0,22. 

np 

TionS1pH38IIHSI B pn-paCC9SIHHH: 

0 
P(90 c.n.H.)= -0,07!. 0,06; 

0 
P (125 c.n.H.)"' -0,37 + 0, 14. 

C H3MepeHHhiMH 3HaqeHHSIMH R H p 6b1.1IH yToqaeHbi Bee TpH Ha6opa ljla30BbiX C.UBH

roB npH aaeprHH 630 Mas. TipH aToM oKt,aanocb, qTo TpeTH~ aa6op Mo~eT 6biTh oT6poiUeH 

2 
(X "" 143). 0cTaBIUH9CSI .usa aaoopa ljlaaOBhiX C.UBH:rOB IIpHMepao paBHOB9pOSITHhio HaMepe-

0 
HHSI B o6naCTH 60 -70 no-npe~eMy OKl.3hiBaiOTCSI HaH6onee BhirO.UHhiM cpe,UCTBOM OIIpe.ne-

.119HHSI caMoro sepoSITHoro aa6opa ljlaaoBh x c.usuros. 

~ nso~Hoe pp-paCC9SIHHe lip H 667 M a B ( n. A~Hpe~. 10. KyMeKHH, M.Me-

mepSIKOB, c. HypyiUeB, B. ConoBbSIHOB, r. CToneToB). B pa6oTe pa3BHT MeTOA H3MepeHHSI 

II0.1IS1pH38llHH B pp -paCC9SIHHH1 HCKmoqaromlf~ HCII0.1Ih30BaHHe C.IIO~HhiX SI,Uep B KaqecTBe II0-

.1ISipH38TOpa H.IIH 8H8.1IH38TOpa. 3TO II03BOHH.1IO IIOJiyqHTb KOJIHq9CTB9HHhl9 ,U8HHhi9 0 B9JIHqHHe 

II0.1ISipH3aUHH B pp -paCC9SIHHH B 06.1IBCTH M8.1IhiX yrnOB ( CM. pH Co 15) 1 rae HrpaeT p0.1Ib HH

TepljlepeHUHSI KYJIOHOBCKoro H SI,UepHoro peCC9SIHHA. 

AaanHa orrhiTHhiX .uaHHhiX noKaaan, "To rrpH aaeprHH 660 Mas aaMeTHhi~ BKna.u B IIO
. . 

.1ISipH38llHIO ,UBIOT COCTOSIHHSI C op6HT8.1IbHh M MOM9HTOM .UO f = 5 BKJIJOqHTe.llbHO. ¢a30Bhiff 

aHaJIH3 C BKJIJOq9HH9M HOBbiX ABHHhiX 0 II0.1IS1pH3aUHH .naeT ljla30Bbi1!: Ha6op, B 061UHX qepTaX 

COBIIB.UaiOIUH~ C paaee HB~,UeHHhiM .U.IISI PI' -pacceSIHHSI IIpH yKa3aHHO~ aaeprHHo 

3. p 0 )!{ .ll e H H e II H 0 H 0 B B C 0 ) A a p e H H SI X II 0 .11 Sl p H 3 0 B 8 H H hi X II p 0 T 0 H 0 B 

c II poT o HaM H. ( C. HypyiUeB /Cepiiyxc s/, A. Kyaaenos). Hayqanacb acHMMeTpHSI B Hc

rrycKaHHH IIHOHOB. 3TO IIepBhl~ OIIbiT HCCl. e.UOB8HH~ II0.1IS1pH38UHOHHhiX aljlljleKTOB B IIponeccax 

pO~.U9HHSI M930HOB CO CB060.UHhiMH HYKJIOHHMH B KOHeqHQM COCTOSIHHH. Ero pe3y.1IbT8Thi IIpO

.IIHBaiOT CB9T Ha BbiSICH9HHe p0.1IH rrepnljlepH'I9CKHX COy.UapeHH~ HyKJIOHOB B IIponeccax M930HO

o6pa30BaHHSI H AO.IIJKHhi II03B0.1IHTb C,U9.118Tb 6onee TQqHbie 38KJIJOqeHHSI 0 crrpa·se,UJIHBOCTH MO

A9.1IH Maa.nenbiUTaMa anSI yKaaaHHhiX rrponeccoa. 
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B KOHne 1965 r. aa OCROBe OUbiTRbiX AaRRbiX BceX HCCli8AOB4HKA, BbiDOliR8HRbiX X 

STOMy Bp9M8RH DO NN -paccestRHIO, 6J>In npoBeAea coaMeCTRbiA cpasoabiA aaaus. Pesym.-

TaTbi ero Dp9ACTaBli8Rbl B Ta6nane 3. 

CpeAH TeopeTH'I8CXHX HCCli9AOB8.HUA SToro aanpasneRHSI, BbiUOliReRRbiX B na6opaTopHH 

SIA9pHbiX npo6neM ( COBMe(:TRO C nT<l>) 1 aaa6onee SlpKOft SlBliSI9TCSI pa6oTa: 

4. SU (4) H SU (6)- CHMM9TJ: HH H CTOliK.IlOB9HHSI 6apHORO~ C 6apJIO-

R a M H (c. EaneahKHA, 10. KasapHROB, Jr. nanHAyc, p. PbiBAHR). 3ToA npo6neMe UOCBSIUI8.110 

HeCKOlihKO pa60T pa3HbiX 8BTOp0Be ABTC pbi HCC:li9AOB8RHSI1 BbiUOnR8RHOl'O B .lJ.y6ae, UOXa3anH, 

'ITO, Bo-nepBbiX1 B paMX8X npH6nHJK9H.IIhiX CHMM9TpHA HaH6onee nenecoo6pa3HO Cp8.BRHB8.T» 

Up9JlCKa3aRHSI CHMMeTpHA C OUbiTRblMH rtaRRbiMH B S -cOCTOSIRH11X, l'A8 He CK8.3biB8.8'rCSI 

38.BHCHMOCTh SIJl9pRbiX CHli OT CUHR81 H1 BO-BTOpbiX1 CpaBR9RHe npeAClt838.RHA CHMMeTpHft 0 

1 a s 
paBeHCTBe 8.MUliHTYA :U.p -pacceSIRHSI ~ S H l -coCTOSIRHSIX 

0 

1 3 
( 1) M ( S ) .,. Nl ( Sl) 

np 0 np 

aaa6onee nenecoo6pasao npa ae cnHmKoM MBlibiX aaepraSix '18.C'I'Hn1 nocxon&xy can:&aoe pas-

t 3 
liH'IHe JlliHR S 

0 
H S l -coCTOSIHHA IIpH ayneBoft aaeprHH CBSI3aao C cymeCTMH.IIbiM AnSI: 

O'I9Rh MalibiX aaeprHA pa3liH'IH9M BKliaJl >B Jl9i!:TpOR8 H BHpTyam.ROl'O COCTOSlRHSI Jl8ATpOH8.e 

Cpasaeaae c pesynhTaTaMH cpasosoro ananasa noK8.3biBaeT, 'ITO, ecnH HCKliiO'IHTb coaceM 

1 s 
Mallbl9 SR8pl'HH, TO SHepreTH'I9CKH9 3aEHCHMOCTH cpas (np) - p8CC8SI.IIHSI B S O R S 1 -

COCTOSIHHSIX OK83biBaiOTCSI DOA06RbiMH. T 8KHM o6pa30M1 C.llHM8.8TCSI OARS H3 TpyAROCTeft !f>H3U.. 

KH npH6liHJK9RHbiX CHMM8TpHA. 

flony'leRbl Up9JlCKa3aHHSI T8ltJKe H Jl,fiSI JlpyrHX UponeCCOB 6apHO.II-6apHORHOl'O paccesrBHSI. 

TaK, JlliSI Ap -paccestHHSI ycTaaoBneaa cnpaBeAnHBOCTh paaeaCTsa 

MAp (1 s ) JOt MA 
0 p 

(3s I). (2) 

KocBeHHbie AaHHbie as o6nacTH f'Hiep!f>parMeRTOB ae aaxoJlsrTdl a cooTBeTcTBHH c pa

BeHcTBOM ( 2) • 0AR8KO pesynhTaTbl lf>a3•)B0l'O aaaliH3a H8JlaBHO UpoBeA8RROl'O HCCli8JlOB8RHSI 

Ap -paccestHHSI npa MBlibiX aaepra.srx (r. AnexcaaAep a Ap.) noATBep:liQ:(aiOT paseacTso 

( 2) KaK JlliSI JlliHH paCC9SIHHSI 1 TaK H JlliS( acpcpeXTHBHbiX paAHyCOB • 

.llanhaeAmee yTO'IHeHHe naHHbiX o !f>asax paccesraast ayKnoa-ayxnoaaoro a ranepoa-

HyKliOHHOl'O pacceSIHHSI B S -cOCTOSIHHSIX npe.llCT8BliSI9TCSI B8JKRbiM JlliSI UpOBepxtH SU ( 6)-

CHMM9TpHH. 

B H9CKOlihKHX pa60T8X p8CCMOTpe 'fbi HO:Sbi9 B03MOJKHOCTH1 KOTOpb18 OTKpbiB88T JlliSI 
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Ta6nHJla 3 

_E_:630MIS 1 ][ 

x'lx2 ss:lt& ·as,9& 

fso 
0,088 t 0,008 0,063 ~ 0,009 

-28,t5 t 4,08 -25,! ~ 2,50 
ls, - 3,26 ~ 9,39 11;,42! 7.54 
.3po -37,48 t ff,9.3 -5f,2t tf~,53 
fpf •18 55 + 586 ·&f,60± 9,25 
3pJ -2i.&s i ~&f •35,94! 4,45 
3p2 27,34 :! 2,45 20,95'!: 1,63 
3 f.r 2200 t~9 ~3ft i,09 
Dr - fs.35 ~ 3,73 1 ,98 t 1,0& 
f]2 7,49 t J,12 5,8f! 2,40 
3Dt f7, 64 t 3,57 ~·t,70 t S~lt. 
3D3 - f,Of t lt,OO 9,82 '! lf,20 

&2 -· 2,28 ± i,72 - 8,40 f 2,41 ;rt - 1,16 :! {74 - 0,54t 2,67 
.fs 4,69 :!: 3,01 ~.tot 3/17 

"J3 -406 :!: 169 - 9,87 t Ult I I '1,. 0,42 ! 0,96 3,18! 0,97 

.s~" 18,87 t 0~8 j,36 t 7,92 
i .s - 1,02 t 2,Bit 2,88 :t 4.20 
ll,. 6,i4 :t 0,75 5,96 t 0,74 
G 2,33 t 2,59 - 3,2i '!: 2,94 ac! - 2,50 t 2,02 0,77 :t 134 s,. .. 6,07 ± 5,77 - 4,02! i,06 

lH,. 1,60 :!: 7,49 2,97:!: ~90 
fHs 1,1,8 :!: f,8f - 1,99 ! ~9 
3Hs -3,89 ! 0,93 - S,iO ± f,08 
aH& 2,52 t 061 2&0! 4f9 
MHWMbiE l.faC'J'j.i c:pa3 PaCCE~HWSl 
-'Po 2,06 t 5,25 s;n ± 7,47 
3pf -3,19 ± 3,22 - 3,09 :t: 3M 
!P2 8,40 t 3,76 4,23:!: 3,22 
D f4,f5 ! 4,63 2,20:!: 3,f0 3f: 1,56 t 2,68 6,85:!: 3J2 

3f_. 4,63 ± 3,8i 6,25 :t: 4,02 
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HCCJ19JlOB8HlHI HyKJIOH-HyKJIOliHOrO B38HMOJlHiiCTBHSI nOJISipH30B8HH8SI npO'l'OHHSSI MHlli9Hb. 

c. BHJieHbKHii, n. nanunyc, p. PbiHJlHH paccMoTpenH aonpoc 0 TOM, KaKyiO HOBYIO HH

cpopMaUHIO 0 HYKJIOH-HyKJIOHHOM pacCeSIHHH MO)I{l!O H3BJ19'!h H3 OnbiTOB no paCC9SIHHIO nonSI

pH30B8HHOrO nyqKa HyKJIOHOB H8 nOJ1SipH30H8HHOii MHllieHH, 8li8JIH3HpySI nonSipH3anHIO paCC9SIH

HhiX qacTHU. 0HH noxaaanH, qTo npoaenem1e HOBhiX axcneprrMeHTOB, nonot5HbiX onbiTaM no 

onpeneneHHIO napaMeTpOB TpOiiHOrO p8CC9SIHHSI1 n03BOJ1Sie'r 38M9'I'HO ynpOCTHTb BOCCT8HOBJ19-

HHe MaTpHUhl pacceSIHHSio 

c. BHneHbKaSI, n. BnHTepHHTU, 41. n :lrap, 3. SlHoyT B pa3BHTHe npeJlhiJlymeii paoo'rhl 

npoaenn nonpot5Hbie pacqeThl Teaaopa nonSI puaanuu npu pacceSIHHH nonSiprraoaaHHhiX ayxnoaoa 

HB llOJISipH30B8HHOii npOTOHHOii MIIIII9HH JlJISI pSIJl8 3HaqeHHii SHeprHii CT8J1KHB8IOIUHXCSI qaC'I'HUo 

TioKaaaHo, K KaKHM npencxaaaHHSIM a oonac'I'H aaepruii 23-630 Maa nnSI aaonronaeMbiX ae

JIIIqHH npHBOJlSIT pa3JIHqHbi9 H8t50phl cpaa pacceRHHSio 

KpoMe Toro, nonpooao ( TaK)I{e nnSI :r;aaHbiX Haoopoa <Paa pacceSIHHH) npoaHanuaupoaaHhl 

CBOiiCTB8 KOppeJISIUHH fiOJISipH38)lllii np11 pa~C9RHIIH noJISI:pH30B8HHOrO nyqKa Ha fiOJ1SipH30B8H-

HO:li: MHIII9HHo 

n. BHHTepHHTU H 41. nerap B ooaopu cyMMHPOB8J1H B03MO)I{H0CTH IICnOJib30B8HIISI: noJIR

pii30B8HHO:li: npOTOHHOM MIIIII9HII )lJISI IICCJIE!JlOB8HIIIi: HyKJ!OH-HyKJIOHHOrO B38HMOJl9iiCTBHSI npH 

M8Jlh!X 8HeprHSIX. 

5. l1 C C J1 e Jl 0 B a H H e B 3 8 II M 0 ll e it C T B H 5I U II 0 H 0 B C HyKJIOHaMII. HaH6onee 

HHTepecHbie peaynhTBTbi t5b!J1H nonyqeahi a pat5oTe, BbiUOJIHeHHoii rpynnorr a cocTaae: 

T.LI.. BnoXHHUeaa, B.r. fpeoHHHHK, B.A. :tK;rKoB, r. nu6MaH, n.n. HeMeHOB, r.l1. Ce.1UIB8HOB, 

IOaHb :tKya-<Paa, HCnOJib30B8BIIIerr 25 CM )I{H){KOBOllOPOJlHYIO KaMepy B MarHHTHOM none. npH 

o6pa6oTKe 250000 cpoTorpacpHrr 6hiJ10 H)l9liTIIPIIUIIpOB8HO 84 cnyqag peaKUHH 

1T + p ... 1T ·1- p + y . 

Aaanrra )1{9CTKoii qacTII cneKTpa raMMa-xaaffTOB noaaon11n noxaaaTh cymecTaoaaarre BKnana 

nHarpaMMbi 1T 1T 

c •. 
... . 

N...,Arr~....._,N 
R onpe)leJIHTb KOHCT8HTy cpOTOp0)KJl9HIISI nH0118 HB nHOH9 

y+rr ... rr+rr, (A) 

nprrqeM (a crrcTeMe ennaun 
1T 

= c ~ 1) h m 

2 c = 0,5 + 0,3. 

KoacTaHTa C coananaeT c KOHcTaHT::>rr, xapaKTepHayromerr acpcpeKTIIBHhiii narpaH)I{HaH 

50 



nponecca (A). 3To aaanMo~etl:cTane BcTpe'<laeTcsr a paanH'<IHhiX nponeccax c yqacTHeM raM

MA-KBaHTOB H 8.llpOHOB, HBIIpHMep, IIpH H3Y1:J:9HHH C 3biCOKOtl: TO'IHOCTbiO nponecCOB cpoTOpO)I{-
2 

~eHHH nHoHoa. HaMepeuuasr aenH'<IHHa C noaaonu.za ~aTh oueaKy aeposrTHocTH pa~HaiiHoa-
o 

HOT'O p8CII8.ll8 p -M930H8o 3TOT allanH3 npoae~eg COBMeCTHO C JlTcJ> ( JI.n. ConOBbeB, 

B.A. Memepnoa). 

3HB'<IBT81Ibll0 YB9nH'<I9ll8 CTBTHCTBXB cnyqaeB II]lOU9CCOB pO)I{~QHHSI IIHOliOB IIpH IIHOli-Hyx

nOHHhlX coy~ape.liBsrx. H~e.liTBcpHIIBpoBaHo 724 cnyqasr peaKUHB 

+ 
rr + p .. rr + rr ~· n 

B too cnyqaea peaKIXBH 

ITOJtaaa.a:o, '<ITO oopaaoaa.lllle 3,3 -B306aphl A npollcxo~BT npeBMymecTaea.llo H3 coc

TosraBsr c nonHhiM H30CIIHHOM I .. 1/2. 

Ha "aK30TH'<IecKHX" npoueccoB wo:lK.llo OTMeTHTl:t ~BB cny'<lasr peaKUBH 

+ rr + p .. e + e + p ·~ rr 

aa6niO~BTh KoTopyiO ~o CBX nop ae y~aaanoch. 

B pa3BHTH9 paaee npoae~eHHbiX OIIbiTOB B HBC1·osrmee BpeMsr B naoopaTopHH npoBO~HT

CH IIO~T'OTOBKB K HCCne~OBBliBIO 3JI9KTpOHHbiMH MeTO~.:lMH DpOU8CC8 

7T + p ,.. e + + e + n 

nccneaoaaaHe KOToporo noaaonsreT npo~nHTh ao apeMEt.Heno~ooayiO o6nacTh HMIIynJ:.coa peaynh

TaTbi accneaoaaHHSI nponecca aneKTpopo~eHHsr IIHOH0:3. 3To Hoaoe aanpaane.HHe Hccne~oBa.liHA 

na6opaTopBH. 

.11ccne~OB8HH9 CBOti:CTB ICKTCCTB8HHO-plt~H08KTHBllhiX ~ecpopMHpOBaHHhiX 

~ep 

3TH paoOThi IIpOBO~SITCSI B OT~ene sr~epaotl: CII9K'rpOCKOIIHH Jla6opaTOpBH SI~epHbiX npo6-

neM H BbiiiOnHSIIOTCH IIO cornaCOBBliHOtl: IIporpaMMe C0:3M9CTHO C MHOT'BMB 3KCIIepHM8HT8nh

HbiMB rpynnBMB BHCTHT§TTOB cTpaH-y'<laCTHHU (neoperwa - BHP, KpaKoa H Bapmaaa - ITHP, 

npea~eH - rnP, I1para - l.JCCP, Ey~anemT - PHP, CocpHSI - EHP, MocKBa, Jle.HHHrpa~ B 

TamKeliT B ~p. - CCCP). 

Ha puc. 1 6 yKa3a.llhi reorpa<f>uqecKHe nyHKThi, c KOTOphiMB coTpy~HHqaeT oT~en sr~ep

aotl: CII9KTpOCKOIIHH JHJfl H Ky~a paCCbin8IOTCSI pa~HOEIKTHBHbi9 IIpenap8Tbi1 IIOny'<IB9Mbi9 HB 

CHKXpOURXnOTpOHe. 
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1. Ha116onee HpKHM peayn&TaTOM pa6oT 1965 :"'Ona s o6nacTH SJnepaoA cneKTpocKonHH 

SIBltSieTCSI o6aapy>KeiiJie rpynno:a yqeabiX n.Hrr ( K. rpoMOBbiM, )f(. )1\eneBbiM II B. l.JyMHIIbiM) 

TOIIKOA CTpyKTypbi B cneKTpe an&<fla-'ISCTJill ( pacna,r 118 B036y>K.ll&llllbiA yposea&) npB pac

nane Tep6BSJ-151 s espone:a - 147. Ha pRe. 17 npeaenea cneKTp an&<f!a->~acTHil R npennara-
1111 

eMaSJ cxeMa pacnana Sinpa Tb 

B o6nacTH aToMKl>IX SJnep cpenaero aToMaoro sees sTo >~pe3Bbi'IaAao penKoe SJBneHHe, 

R no cHx nop HHKoMy He y.nasanoc& ero Ha6monaT&. 3To OTKpbiTRe 6bmo cnenaao c no

Mom&ro sseneaaoro s neAcTBBe B oTnene SJnepaoA cneKTpocKonBB 11 paneoXRMBH B nepso:a 

nonoseae sTOro rona 6on&moro npenHaHoaaoro an&q,a-cneKTporpa<f!a, coanaaHeM KoToporo 

PYKOBOnen q.nea-KoppecnoaneaT AH CCCP B.C • .n>Kn.nenos. llo cBOHM xapaKTepBcTBKaM H 

B03MO>KHOCTSIM Oil He ycTynaeT llY'IWeMy B MBpe np~6opy TaKOrO Kl18CC81 BMeromeMyCSI B 

HA3 BMeHB H.B. KypqaTOsa. 

2. B T&'leBRe npomenwero rona B rpynnax K.H. rpoMoBa II )f(. )1\enesa OTKpbiTbi HO

Bbie HaoTonhi: sp6HA-I56, sp6RA-15'7, ro.n&MHA-157, son&<f!paM-174 11 .np. HaMepeHbi sHepree 

pacnana (p83HOCTB Mace) n.nSJ pSina R30TODOB penK03&M9llbllblX 9.1IeMeHTOB cr. MyaHon&). 

PSJn HOBbiX cseneaHA, nony'I&HHbiX o cTpyKType ypoHae:a ne<flopMBposaHHhiX SJnep, nonTsep>K

naeT csepxTeKy'lyJO Monen& STOMHoro Sinpa, pa3pa60T8HIIYJO B.r. ConoB&eBbiM ( nT<t>) • 

3. Ycnemao nponon>KanBCD RccnenosaaeSJ B o6;racTR SJnepaoA cneKTpocKonHR, KoTopbre 

senHCb n.Rrr COBM&CTHO c HHCTHTYTOM TeopeTH'I&CKOfi <Pli3HKR RMeHu H8 Bops B Konearare

ae. Hcnon&aosaHRe BMeJOmHxcSJ s Konearareae npH6c·pos BhiCOKoro Knacca ( Macc-cenapaTop, 

DO.IlyDpOBOnHRKOBbiA raMMa-cneKTpOMeTp H np.) B Bb COKOSKTHBHbiX H XOpOWO O'IRm&HHbiX npe

napaTOB, rrony"'eHHbiX aa cRaxpouRK.noTpoae n.Ril, noaaoneno nony'IRT& rpynne coTpynHHKos, 

B KOTopyJO OT .ny6Bbi BXO.rtlln HSy"'HbiA COTpynHHK B.J3. Kyaaenos, neHHbl& peayn&TBTbi no BC

c.nenoBSHRJO R3oTonos Tep6uSJ. B aacToSJmee speMSJ n Konearareae ycnemHo pa6oTaeT aayq

Hbi:Ii COTpynHRK n.Rrr H. AnaM • 

.noKTop HR.n&coa R3 Konearareaa coo6mHn, 'ITO no coTpynHR'IecTsa c .ny6ao:a naTCKRe 

<f!H3RKH BRKorna He IlOlty'IBllR CTOllb BbiCOKOSKTRBHbiX R CTOllh XOpOWO O"'RmeHHbiX npenapa

TOBo Mo>KHO c ysepeHHOCTbJO CK83aT&, 'ITO na6opaTC pRSI SJnepHbiX npo6neM HMeeT xopomRe 

nepcneKTRBbl nnSJ 9TOrO COTpynHB"'eCTBSa 

ny'IWBe pa60Tbi no SJnepHOf:l: cneKTpOCKOnBH, BI::!IlOltHeHHbi& B OT.rte.ne SJnepHOf:l: CileKTpO

CKOilRR, noK.nanbiBB.IIRCb HS BcecoJ03HOt:l: KoH<flepeanHH B MRHCKe R Ha ropnoHOBCKOA KOH<f!epea

URR B CIIJA. 

4. B rpynne panRoXHMKH, pyKosonRMoA B.A. X !liiKHHbiM, HM cosMeCTHo c 3. XeppMa

HOM, <I>. MonaapoM 11 KHM Xoa CH.nOM paapa6oTaHhi TOHKHe M&Tonhr, oKaaasmH&CSJ BS>KHbiMR 

He TO.II&Ko n.nSJ SJnepHbiX RccnenosaaHt:l:, so H .rtnSJ aa~onaoro xoaSJt:I:CTBa. Paapa6oTaaa MeTonR

Ka nony'leHHSI npenapaTOB panHo:fiona O"'eH& BbiCOKOf:l: yne.n&HOf:l: BKTRBHOCTJI nm1 M&nRilRHbl II 
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6uonoruu u MeTO~bi rrony'leHBSI B aaanH3a aexoTOpbiX oco6o 'IHCThiX pe~Ko3eMe1IbHbiX aneMea

TOB (nepua u ~p.) u HTTpHSI. Ha puc. 18 rroxa3aaa y~;:Taaoa:s:a, pa3pa6oTaaaaSJ 8. XeppMaa-

HOM. 

5. B Koaue ucTeKmero ro~a B 3~aHHB PXn 6bl~H BBe~eabi B ~eacTBHe 'rronyropSI'IBe' 

na6opaTOpHB C '19TbipbMSI XOpOIDO 3BliUIIll9HIJbiMB 60KC9.MB~ CH86:>KeHIJbiMB MBHHIIynSITOpBMB H 

~ pyrHM CII9UHBnbRbiM o6opy~OB8HH9M (aa puc. 19 m)KB3BIJ O~BIJ H3 TBKHX 60KCOB). 8To 

0'19Hb BB:>KIJO C TO'IKH 3p9HBSI nepcneKTHB, T.K. B 3TH:t na6opaTOpHSIX B03MO:>KIJB o6pa60TKB 

nperrapaTOB C BKTBBHOCTbiD ~0 10 r.aKB.pa~SI. 

B 1965 ro~y o~aa H3 <jlyH~aMeaTanbHbiX pa6oT Jla6oparopuu SJ~epahlx npo6neM - u3y'le

aue 6eTa-pacna~a IIB-M930RB, BbiiiOnaeiJIJBSI B 1983-&l l'T. KOnneKTBBOM BlaTOpOB B COCTaBe 

A. D.yaaauesa, B. IleTpyxuaa, 10. IlpoKOmKHaa, B. Pbi!:anu.lla, y~ocToeaa Ilpe3H~HyMoM AH 

CCCP o'leiJb Bbzcoxoa aarpa~bi - 3onoroa Me~anu u upeMHB HMeau H.B. Kyp'laToBa. 

Hay'IRbiM C~Tpy~RBKOM na6opaTOpHB ~epRbiX npo6neM B.rr. 3penOBbiM aarrucaaa 6onb

maSI MOHorpa<jJBSI '113ny'leHHe Basunosa-lJepeaKoBa H ·~ro npHMeaeaue B aKcnepuMeRTanbHoa 

sz~epaoa $H3HKe.,, npHRSITBSI A'I'oMH3~aToM x ne'laTB. 

B aToM :>Ke ro~y B CiliA B H3~aTenbCTBe "AKa~·~MHK Ilpecc' Bbimen nepeso~ KHHrH 

aay'IHoro COTpy~HBKa na6opaTOpHH g;~epHbiX npo6neM IO.K. AKBMOBa 'CrrHIJTBnnSillHOIJHbie Me

TO~bl perucTpanuu qacTHll 6o1IbmHX a.aeprua'. B H3~a·renbcTBe 'Hay:.:a' (Mocxaa) Bbimen B 

caeT no~ pe~a:s:uuea npo<jl. B.IT. D.:>Kenerroaa rrepeBO~ H:HHrB .n. PuTCoHa '8KcrrepuMeHTanbHbie 

MeTO~bi B $H3HK9 BbiCOKHX aHeprua"' o 
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Pac. 18. YcTaBoBKa Ansr nony'leBHH npenapaTOB BbiCOKoA yAeJibBoA aKTHBBOCTB, paapaooTaB
sasr p8AHOXHMHK8MH naoopaTOpHH SIA9pBbiX npooneM. 
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nABOPATOPH.H .HllEPH~X PEAKUHVI 

B 1965 rot:ly B naoopaTOpHH smepHhiX peaKUHH IcpOBOt:lHIIHCb paoOThi no cnet:lyiDillHM 

HanpaBneHHSIM: 

I. Hccnet:loBaHue cBo1icTB HaoTonoB TpaHcypaH0:3hiX aneMeHTOB. 

2. Hccne.noBaR.He npoTOJIHo-pa.nRoaKTRBHhiX Rt:le.t:·· 

S. HayqeHRe npRMhiX Sl]:lepHhiX peaKuHti noll AeticTBHeM TSI:>KenhlX HoHoB. 

4. H.nepHaR cneKTpocKonHR. 

5. XRMR'CJ:8CJCRe uccne.noBaJIHR. 

3JCCUepRN8HTbi npOBO.llH1tliCJ. H8 BHyTpeHHeM ny'DC9 UHltliOTpoHa Y -SQQ H BHemHeM ny'IKe 

IUIJC.JtoTpoaa Y -150. 

Hccne.nosaaHe csoAcTB uaOTonoB TpaacypaHOBhlX aneM&HTOB 

PaoOTbi no uccne.noBaHHlO cPR3R'I&cx:ux CBoticTB naoTonoB TpaacypaHOBhiX aneMeHTOB 

npOBO.llRliRCJo rpynnaMH r.H. cS>neposa, B.A. llpyRRa, B.H. KyaHeuoBa R C.M. TionHKSHOBa. 

Bhma RayqeHa aaBRCRMOCTJ. ceqeHHSI oT aHeprRll 6oM6apAHPYIDmux HOHOB peaKnH:it 

U
2811 

(0
18

, xn )Fm, U
288

(F
111

, xn)Mv, U
288

(Ne
22 

,xn)l02 npu X .. 4-8 (puc. 20a). 

TIOK8.38.H01 'ITO Be.JiH'IHHa rn /rf pe3KO B03p8.CT8.9T C :rsenH'IeHReM SHeprRR B030y:>K.neHHSI COC

TSBHO:r'O Slt:lp8. (pRe. 206) R YObiB89T no 8KCITOH9HIIR8HJ.HOMy 38.KOHy ]:lliSI peaKUH1i THna ( I 

5 n ) C yB9liR'I9HR9M STOMHOrO HOM epa COCTSBHOrO Sl,l:lp8. ( pRCo 20B). 

B 1965 rot:ly OhlliR snepBbie cRHTea:nposaHbi uacTOnbr 
2118 252 2110 

Mv , Mv :n Mv H noKaaa-
2112 

HO, 'ITO OCHOBHhlM BH,l:lOM HX pacna.na SIBliSI9TCSI aneK1pOHHbiti 38XB8.T. llnR Mv Obin H3Me-

peH nepHO.ll nonypacna.na, KOTOpbi:it OK8.38.1ICSI p8.BHbiM 8 MHHyTaM. 

2·U ts :u6 
B Sit:lepHo:lt peaKnRR Am (0 , 5 n ) Lw CRHTea:npoBaH HOBbi:It :naoTon 103 aneMeH-

2116 2112 
Ta. Mt:leRTHcPHkanuSI Lw npoRaBe.neHa no rrpo.llyKTy ~ro pacna]:la - Fm : 

Mv 2112 

2116 
Lw 

a E.C. 
"' .... 

E.c."' "' a 

2U 

256 
102 

HaMepeHRe uep:no.na uonypacna.na Lw .nano aHa"CJ:eHRe T ~ = 45 ceK. 

B aToti :>Ke pa6oTe 6hrnH nony"CJ:eHhi t:lBHHhie o ToM, "'TO B peaKuHH 
248 18 2H 

Am (0 , a3n )Mv 

2114 
o6paayeTcR R30TOD Mv , KOTOpbi:It HCIIbiThiBaeT K--aaxsaT c nepHOt:lOM T ~ > 2 MHH. 
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ae •o too uo uo t~a tltO ,~, 
,,, 

l. ,, n 110 t01 
N'334 Eu (1\U) 

288 18 288 111 
P:u:c. 20. a) 3aBHCHMOCT'11 ceqeaHit peaKilHii U 0 , xn) Fm, U ( F , :r.n) Mv, 

288 22 248 18 2118 
U (Ne ,xn) 102 (X = 4-8) H peaKIIHH Am (0 • h) Ln 

oT aaeprHH 6oM6apnHpyiOmet qacTHIIbi ( na6.cHcT.) 06oaaaqeaaasr aa pHcyaxe 
~ 2811 ( 18 ) 2118 TO'IK8 ,.. OTHOCHTCSI K peaKUHH U 0 , 3n Fm ; 3HaqeaHe u

8 2118 n 
Bbi'IHCneao no cyMMap-HOMY BbiXOJlY Fm B 9TOti peaXIIHH. 

6) 3aBHCHMOCTb BenH'IHHbi ~ OT 9HeprHH BOa6y:>KJleHHSI COCTSBHOrO Sl]lpa Fm 

( + -6ea nonpaBKH aa paafnruy A 1 e -npHBeneRHbie K A "" 254). 

flono6Hbie :>Ke 38BHCHMOCTH J:MeiOT M9CT9 H JlnSI COCTaBHbiX S1Jl9p Mv H 102-ro 
aneMeaTa. 

B) 3aBHCHMOCTb BenH'IHHbi ~ 
rr z COCT8BHOrO SIJlpa. 

, aaA.neaaoA Ha ( I , Sn ) -peaxn:u:il, oT 
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2U 
DnR CRHTesa RsoTona 102 RCnOnb30B8nRCh !!.ll9pHble p981CI{RR 

254. 
R U

2811 
(Ne 22 ,6n)102 2

H Hnel:ITRijlRKanasr 102 npoBO.IlRnac~o no ero JlOqepaeMy npo-

JlyKTy Fm 
211° C RCUOnb30B8HReM XRMRq9CICRX MeTO]lOBo 3KcnepRMeHT8nloHbie .ll8HHbie npi.IB0-

211 • 
.llBTcsr aa puc. 21, 22. npx HsMepeHHR nepxona nonyJacnana H3oTOna 102 nonyqeao saa-

'leaae T 112 • 50 !, 10 cex. 

268 
B STOll: :>Ke pa6oTe non~eso nonTaep:>Keaae, qT,> 

• 3 MHHo 

Fm BMeeT nepHon nonypacnaaa 

ua u 2114. 
Dnsr HsyqeHHsr peaKJlRH Am (N , 4n) 102 {lbrna acnon~oaoaaaa Tax:>Ke MeTO.llHKa 

c6opa srnep oTnaqH rasoao:A: cTpye:A:. npoasaonHnoc~o HccnenoaaHHe cneKTpoa an&ljla-qacTHJl 

ICaK nnsr nepaaqabrX nponyKTOB peaKUHH, TaK H nnR ~oqepaHx H30Tonoa. Hccnenoaaaae no

'lepHHx nponyKTOB an&l}la-pacnana, cpenR Ko'topbrX 6bln · Fm
2110

, noKasano, qTo nepaon nony-
211' 

pacn~a 102 cocTaansreT aeciCoJihKO necSITKOB cexyan. 3aeprHsr an&ljla-qacTun, acnycKae-
:u• MbiX npB pacnane 102 , paaaa .. 8,1 Maa. 

B peaKIIHH 
2011 22 

Bi + Ne o6aapy:>Kea HOBbl:A: cno.eTaaao nensr ma:A:csr npoayxT c nepuonoM 

nonypacnana 80 cex. Hccnenoaaaa ljlyaxnHH B036y:>K.lle~HH aToro nponyxTa. B nononHHTen&-
111 

HbiX KOHTpOnbHbiX OfibiT8X npH o6nyqeHHH TOJICTbiX Ml!IDeae:A: H3 Bi HOH8MH 0 1 a T8K:>Ke 
22 

R3 CBRHI18 H TanJIHSI HOH8MH Ne B IDHpOKOM RHTepBune 3H8'IeHH:A: aaeprH:A: He 6binH nony-

'leHbi nponyKTbi cnoaTaaaoro neneaHsr. CoaoKynaocT& sxcnepHMeHTan&HbiX naHHbiX nosaonsreT 

oaaosaaqao 3aKniD'IHT&, qTO aa6nronaeTcsr cnoaTaaaoe neneaHe onaoro H3 H30Tonoa Np 
:aoe 22 :a2s-a2T 

o6pasyromerocsr B peaxnHR B i ( N e , 3-4n) N p 

288 
npa o6nyqeHRH U 

10 
HOH8MH 8 H s 11 aa6nKaancH cnoaTaaao nenHmu:A:csr nponyxT 

2118 11 
c T 1 12 

""' 2,8 MHH. B peaKJlRH U + B accnenouaaa ljlyaxnasr Bo36y:>Kneausr aToro npo-

.llYKTa. Ban ljlyaxnHH aos6y:>K.lleHRsr H nono:>KeaRe ee M~KCRMyMa RcxnroqaeT peaxnaa THna 

( 11 ) 11 ) ( 11 ) B , xn , aaR6onee aepoBTHbiMH sransrroTCsr peaKUHH (B , a Sn , B , a 8 n 

Hmr peaxnaa c Maoroayxnoaao:A: nepenaqeft. Ha ocaoa :tHRH nonyqeaablx aiCcnepHMeHTan&HbiX 

naHHhrx Mo:>KHo npennono:>KRTb, qTo aa6nronaeTcsr cnoa raaaoe neneaae H3 H30Mepaoro cocTo-

HHHSI onaoro R3 nerxax Hnep Am 

'IHcnoM A S. 238. 

HnH npyroro 6ouee nerxoro aneMeHTa c MaccOBbiM 

261 
Ha HMnyn&caoM ae:A:TpoaaoM reaepaTope 6brna o6nyqeaa MHmeab H3 Am H 6blno 

2'0m 
o6aapy:>Keao o6pasoaaaae cnoaTaHao nenHmerocH H3oMepa Am ( T 

112 
"' 0, 6 MeeK), pa-

aee nony'leHHOrO B peaKUHSIX C 38pSI:>K9HHbiMH qaCTHUHMHo 

HccnenoaaaRe npoToaao-panH,JaKTHBHbiX Hnep 

Pa6oTa a aToM aanpaaneaRH npoaoaanac& rpynno:A: B.A. Kapaayxoaa. H3y'Ianac& sa

na3JlbiBaromae npoTOHHbie HsnyqaTena, o6pasyromRecsr B peaKUHHX Mo
92 + Ne 

20 
H Mo

96 + Ne 
20 

CnexTpoMeTp npoToaoa npencTaBnHn co6oro Tenecxon, cocToHmR:A: H3 nnocxoro nponopnao-

61 
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HanbHoro c'l:eT'l:HKa H KpeMHHeaoro noaopxHOCTHo-6apbepHoro .neTeKTopa. TaKaH cHcTeMa 

n03BOnHna npOBO.ll:HTb H8.ll:9:>KH09 Bbi.D:eneHHe H cneKTpOM9TpHpOB8HH9 npOTOHOB. 

Ha pnc. 23 noKa3aHa KpnaaH pacn~.na npoToHHO~ aKTHBHOCTH, nonyqeHHaH npn o6ny-
92 20 

'l:9HHH Mo HOHBMH Ne c BHeprne~ 90 MBB. B pe3ynhTaTe aHanH3a STOtl: KPHBotl: Bbi-

.nenHIOTCH .nae BKcnoHeHThr, oTaeqaromHe nepno.naM nonypacna.lla ( 4,2 + 0,2) H ( 13 + 2) ceK. 

Ha pnc. 24 npHae.oeH cneKTp npoToHo a, nony'l:eHHbi~ B O.llHOM H3 onhrToB. B pGaKUHH 

94 20 
Mo + N e 6bmo ycTaHoaneHo TaK:>Ke o6pa3oBaHne H3oTonoa c nepno.oaMH nonypacna.oa 

19 + 0, 7 ceK H 60 - 80 ceK. 11.neHTHqJPKanHH npoTOHHbiX H3nyqaTene:A 6bma npoae.oeHa Ha 

OCHOB9 .ll8HHbiX 0 cpyHKUHHX B030y:>K.0:9HH~I. J130TOU C nepHOJlOM nonypacna.o:a 4,2 C9K H.ll9H-

THcpHUHpOB8H KaK 

111 

109 
Te , a H3ny'l:aTerb c T 112• 19 ceK H.lleHTHrPHIIHpoBaH xax H3oTon 

Te 

J13y'l:9HH9 npHMbiX H,llepHbiX peaKUH:A no.o .ll9tl:CTBH9M TH:>KenbiX HOHOB 

Tip.sJMbre H.O:epHbie peaKnHH H3y-<~annc h rpynno:A B. B. BonKoBa. Ha Bblae.oeHHOM ny'l:Ke 

181 lilT 
UHKnoTpoHa Y-150 H3yqeaa peaxnHH no.oxaaTa aetl:TpoHa npH o6nyqeHHH Ta , Au 

282 288 15 
Th 1 U HOH8MH N • J13M9p9Hbl yrnOBbie pacnpe.o:eneHH.sJ1 8¢qi9KTHBHbl9 C&'i9HHH 

peaxnHtl: H aHepreTH'l:ecxH:A cneKTp N 
16 

( pHc. 25,26). Ha ocaoaaHHH .llBHHbiX no yrnoaoMy 

pacnpeJleneHHIO nony'l:eHa HH¢opManH.sJ o x·eoMeTpHqecKotl: o6nacTH oKono noaepxHoCTH H.llpa

MHIDeHH, B KOTOpO:A nepe.ll8'18 H9:ATpOHB M.0:9T C H8HOOnhiD$:l\ BepORTHOCTbiOo 

18 
3HepreTH'iecKH:A cneKTp N noK&3biBaeT, 'ITo nepe.o:aiOTC.sJ HaHoonee cna6o CB.sJ38HHbre 

H9tl:Tp0Hbl H CaMa nepe,lla'ia H9 Bbi3biB89T 38M9THOI'O B030Y:>KJl9HH51 51.llP8 MHIDaHH. 

181 19T 
ConocTaBneHHe yrnOBbiX pacnpe.O:enEtHHtl: H srP¢eKTHBHbiX C9'19HHA Ha Ta H Au 

.O:BYX 6nH3KHX 51,llpax, O.O:HO H3 KOTOpbiX c:HnbHO .oe<flopMHpOB8H0 1 a .O:pyroe ccpepH'l:9CKOe, 

I'OBOpHT 0 TOM, 'ITO .llerPOpMaUHH H.O:pa 3SM9THO He CK83biB8eTCH HB napaMeTpaX peaKUHH. 

l13y'l:eHa 
12 18 12 liT 51 98 

peaKUHH no.o:xaaTa npoTOHII ( c , N ) Ha H.O:pax C , AI , V , Nb 1 

Ag Ta 181 13 + 
nyTeM perHcTpanHH pa.o:H :>aKTHBHoro npo.o:yKTa peaKIIHH N ({3 , T ~ ·10 MHH). 

TionyqeHHbl9 .ll8HHbl9 nOK83blB8IOT, 'ITO "MUX8HH3M "no.llXB8T8 npoTOH8 B o6mHX '19pT8X CXO.D:9H 

18 
C M9X8HH3MOM nO.O:XB8Ta H9iiTpOH8: yrnOBbl9 pacnpe.o:eneHHH N HM9IOT XapaKT9pHbitl: MaK-

CHMyM no.O: yrnoM, COOTB9TCTByromHM KacaTenbHOMy CTOnKHOB9HHIOo 06Hapy:>KeHa CHnbH85J 

38BHCHMOCTh C9'19HHH pe8KUHH OT H.O:pa-UHID9HH ( pHC. 27): C yaenH'l:9HH9M Z C9'19HH9 

ObiCTpo na.o:aeT. TipH nepe.o:aqe HeiiTpOH8 T8KO~ 38BHCHMOCTH H9 H80niO.ll89TCH: Ha BenH'l:HHe 

ce'l:eHHH a cny-qae He~TpoHa KpoMe BHeprHH cKa3b1BaeTCH nHmh Q peaKnHH. B Hccne.o:o-

B8HHblX peaKUHHX nep9.0:8'l:H npOTOH8 C9'l:UHH9 p98KUHH, OTBe'l:aiOmee 0JlHH8KOBbiM OTHOCHTenb-

HblM CKOpOCTHM CTanKHBaiOmHXCH H.O:ep, U9HH9TCH npH nepexo.o:e OT AI K Ta a Hec-

KOnbKO COT9H p83o 3TOT 8¢cpeKT, DO-BH,lHMOMY1 ooycnoaneH BnHHHH9M KynoHOBCKOI'O nong 

H.D:p8-MHID9HH. 
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Np 

200 .3) 

J 

f f ~~~ 

' fOO 

0 so {00 n.c 

PHc. 24. 
92 20 

CrreKTp 3arra3JlbiBaromHX rrpoTo IOB B peaKrrHH Mo + Ne • CrrpaBa - KanH6poBo'l-
aasr nHHHSI a -'lacTHn ( 5,5 1\\as). 
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P:ec. 26. 3aBHCHMOCT& nonaoro ceqeHHs: noJlXl(fTa aei!:Tpoaa oT aaeprHH.Tio oc:e a6cnHcc oT-
liO)I(eHa paaa:eua Me)I(Jly aaeprllei!: N H BbiCoTo:A KynoHoBcKoro 6ap&epa SIJlpa-
MHIIleHH B CHCT9M9 neHTpa HH•~pnHHo Q -aHeprOBbiJl9li9HHe peaKnHH. 
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Pnc. 27. 
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12 18 
3asncrrMOCTb nonHoro ce~eHHB peaKnHH ~ C , N ) oT 9HeprHH nng gnep 
c 12 , AI

27 
, v 111 

, Nb 
98 

, Ag , Ta 
18 

• Ha wKane a6cnHcc oTno>Keaa 9ReprHsr 
HOHOB C 

12 
B CHCTeMe neBTpa CM8CC, yMOHbWeBB8B H8 BenH~HHY KynoHOBCKOro 

6apbepa ( pacc~TaBo nng ro • 1,8 li>epMll). Q -9HeproBbitteneaHe peaKnHH. 
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12 18 12 2T 
TipH nayqeHHH peaKJIHH no.nxsaTa npoTOHa (C , N ) aa Hnpax c H AI snepsbre 

aKcnepnMeHTanbHO .noKaaaao, 'ITO s FeaKJIHSIX nepe.na'IH npn aaaqeann Kynoaoscxoro napa-
fL z 1 z2 e 2 

M9Tp8 "1 "' \2 It < 5 S yrnosbiX pacnpe.neneHHSIX fiOSISJISIIOTCSI .llH!flpaKJIHOHHhie OCJlB.liJISI-

JlHH ( pnc. 28). Tionyqeabr TBK>Ke cneJ:Tphr soa6y>K.neHn:li xoHe'IHhiX Hnep-Mnmeae:li. B cnyqae 

12 12 13 11 peaKJIHB c ( c , N ) B nepe.naqa npoToaa conpoao>K.naeTCSI oopaaosaaneM KOHeq-

aoro SI.npa 
11 

B S OCHOSHOM COCTOSIHI!H H S036y>K.neHHeM nepsoro ypOBHSI 2,14 Mas. B 3KC-

nepHM9HT9 H9 H80.1IIOA8.7IOCb S030y>K.neHHSI SbiClliHX yposHe:li • 

.flnE,pH8SI cneKTpOCKOnBSI -
rpynno:li K. AneKcaa.nepa HB n:rqxe JlHK.liOTpoHa y -150 H3MepeHbi <flyHKJIHH soaoy>K.ne-

12 14 2•m.s 
HBSI peaKJIB:li C (N , 2p) N a , npHSOASIIJlHX K 00p830S8HHIO 2 0-MH.1I.1IHC9KyH.llHOrO 

H30M9pHOrO B I5-'18COSOrO OCHOBHOrO COCTOSIHB:li 
2. 

Na • 06e aKTHBHOCTH aa6nro.na.rrHcb no 

y -H3.1IY'I9HH!Oo nnSI H80.1IIO.ll9HHSI H~OMepHOrO nepexo.na npHMeHSI.1I8Cb T9XHHK8 HMnynbC

HO:li 8KTHS8JIHH C perHcTp8JIHe:li .nsyx IIMfi.liHTYAHbiX cneKTpOB nocnenOS8Te.1IbHO B HHTepsa

.rrax Me>K.ny HMnynbcaMH o6nyqeHHSI. 

lf>yHKJlHH S030y>K.neHHSI HM&IOT SHll, XapaKTepHbiii AnSI peaKJIH:li nonHoro CnHSIHHH. J1ao-

M9pHOe OTHOllieHHe U ( OOJiblliOif CITHII) / U ( M8.1Ibiii CnHH) OOHapy>KHBaeT qeTKH:li M8KCHMyM 

npn aHeprHH 6oM6ap.nnpyromnx qacTHll ... 35 Mas, cooTseTcTsyrome:li MaKCHMyMaM o6enx 

<flyHKJIH:li S030Y>K.n9HHSio 0nHOii H3 S031\dO>KHbiX HHTepnpeTBJlHH cnaaa H30MepHoro OTHOIII9HHSI 

npH 6onblliHX aaeprHSIX 6oM6ap.nRpyromax qacTHll s:~sn.s~eTc.H npe.nnono>KeHHe o cymecTsosa

HHH ' KpHTH'I9CKOro' cnHH8 S nponecce of5p830SBHH.H COCTBSHOrO .Hnpa, 113 fi0.1IO>K9HH.H M8K-
12 14 

CHMyMa H30M9pHoro OTHOllieHH.H onp9AI!JI9H KpHTH'I9CKH:li CfiHH CHCT9Mbi C + N • 0Ka3a-

JI0Cb0 'ITo oa cocTaanSieT ... I 2t 

TioKaaaao aanH'IHe cno>KHoro y -cneKTpa npn pacna.ne BToporo HaoMepaoro cocToSI~ 

HHSI HHAHH-I09 (204 + 10 MCeK), OOHapy>KeHHOrO npH of5ny'I9HHH pO.llHSI HOHBMH yrnepona 

(E y = I428 Kas (77%), 1044 Kas (20%), 678 Kas (100%), 384 Kas (IO%), 2IO Kss 

( 12%), 170 Kaa ( I2%) ) • C nenbro yc·raaosneH.HSI cxeMbi pacna.na nayqanncb y -cosna-

aeHH.H c speMeHHbiM paapemeaneM 0, I MKcex. OnbrTbi no y -cosnaneHH.HM npOSOAHJIHCb 

aa SbiBe.neaaoM nyqxe nnxnoTpoHa s Poccea.nop<Pei naoMep oopaaoBbrsanc.H s peaxJIHH 

A 107 ( 2 ) I 109 g a , D D , 

Ha ocaose axcnepnMeHTanbHbiX .n.lHHbrX npe.nno>Keaa cxeMa pacna.na, noKaaa.HHa.H Ha 

pnc. 29. BbrCOKHii cnHH H 6onbma.H aaeprnsz soaoy>K.neansz H3oMepaoro yposH.H of5ycnosneabr, 

nO-SHAHMOMy, pa3pbiSOM HeiiTpOHHOH n.tpbi H of5pa30SBHH9M KOH<f!HrypaJIHH H3 .nsyx He:liTpO

HOS ( gT/2 HJIH d o/2 ) H npOTOHB ( g 912 ), 
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13 2'1 ( 12 13 ) Mg 28 H 
PHc. 28. Yrnosoe pacnpeaeneaHe N H3 peaKnnA AI C , N 

c 12 ( c 12 , N 18 
) 8

11 
• PaanH'iHbJe aaa'IKH o6oaHa'laJOT 9KcnepHMeHTan&Hbie 

TO'IKH, COOTBeTCTBYJOIUHEJ p83HbiM cepHSIM H3MepeHHA. 
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12 
Tipn m,mynhcHoM o6nyqemm MHI1IEHII Ha o6orameaaoro onoaa-122 HOHaMn C B aa-

nep.>!<BHHOM y -cneKTpe o6Hapy.>I<eHLI L y -nuaHII c ::meprnHMH 360, 555, 690 II 870 Kaa 

H OLJ:HH8KOBhiMH HHT9HCifBHOCTSIMH 1 npiiHlLJ:J19.>!<8lllH9 8KTHBHOCTH C nepHOLJ:OM ITOJiypacnaaa 
180m 180 

( 8,8 + 0, 2) MCeK. 3Ta aKTHBHOCTh 6LI.1l8 IIlt9HTII<PJIUHpOB8H8 K8K Ba .,Ba ne.>I<HT Ha 

rpaanue aoaoii o6nacTH Jle¢opMaunii. TicoaToMy cneJlyeT O.>I<HJl8Th, qro H30MepiiSI 6apHSI-130 

o6ycnoaneaa K-aanpeToM. Do cxeMe rHJihCCOHa o6pa30B8HHe aayxqacTHqaoro COCTOHHHSI 

C 60JihWIIM CITHHOM HBH6onee BepOHTHO B H9HTpOHHOH CHCTeMe. TipeJlJ18!"8IOTCH JlB8 BapiiaH

Ta CX9Mbl ypOBH9H 6apHSI-130, ITOK838HHbl9 H8 pHCo 30. 

HI 
Tipn HMITYJihCHOM o6nyqeHJ.IH MIIW9.IH H3 T8HT8J18 IIOH8MH C H MHWeHe:lt H3 o6ora-

14 
meHHbiX racpHIIH-179 H racpHHH-180 HOH8 >1II N B aanep.>I<8HHOM y -cneKTpe o6aapy.>I<9Hbl 

HHT9HCIIBH8SI peHTI"9HOBCK8H JIHHIISI H LJ:Be y -JIHHHH C 8Hepl"HSIMH (112!5) H (160!6)KaB, 

npHH8Ll:J19.>!<8lllH9 8KTHBHOCTH C nepHOLJ:OM nonypacnana (14~6) MC9Ko C ITOMOillbiO KpHTHqec

KHX ITOI"JIOTHTenerr ynanoch ITOK838Tb 1 q·ro peHT!"9HOBCK8H J1HHHH 8TOH 8KTHBHOCTH npHH8)lJ19-

.>!<HT aonoTy. Ha cpaaaeHHH cpyHKUHR B0;36y.>I<neaHH peaKnnn aa TaHTane, npnBonsrme:lt K ao-

187 12 195m 
aotl. aKTRBHOCTII, c cpyaKuneii Boa6y.>I<neans peaKIIHH Re ( C , 4 n ) Tf 

(T 
112 

= 3;·6 ceK) 6biJIO yCT8HOBJ19H0 1 qT( M8CC8 H30TOIT8 paBH8 189. 

Ha OCHOBe OTHOCRTeJihHhiX HHT9HCHBHOCTeif p9HTr9HOBCKOif J1HHHH H y -JIHHH:lt 6biJIH 
189m 

oueaeHbi MynhTHnonhHOCTH nepexonoa. Eb na cocTaaneaa cxeMa pacn:ana Au • CxeMa no-

no6na cxeMaM pacnana HaBeCTHLIX naoMepoB aonoTa c aeqeTHhiM A (puc. 31). 

Tipn o6nyqeHHR BHCMyTa ycKopeHHbUill HOHaMR yrnepOJl8 06Hapy.>I<eH HOBbiH KOpOTKO:>KH-
218 209 12 218 

aymu1'1 naoTon Ae , o6paayromu:1icH B pnaKIIHH Bi ( C , 6 n ) Ae • HaMepeHHhie aaaqe-

HHH aaeprHH a -qacTHII H nepnona non:y pacna.na E a = ( 9.14 + 0,03) Maa H 

T 
112

=(0,39 ~ 0,03) MeeK, cornacyroTcsr c cncTeMaTnKo:lt a -pacna.na siJ~ep c 
213 214 

HaMepeHbi TaK.>I<e aaeprun a -qacTHII J:opoTKO:>KHBymHx uaoTonoa Rn ,Fr H 

N = 127. 
215 

Ra , 

nonyqeHHbiX npH HMnynhCHOM o6nyqeHHH llOH8MH yrnepo.na MHIIIeHel\ H3 CBHHII8 H BHCMyTa. 

C RCllOJ1b30B8HH9M ccpepuqeCKH CHM~reTpHqHOI"O llOT9HIIH8J18 C pe3KHM KpaeM BblqHCJ19Hbi 
210 

npnaeneHHbie wHpRHhi a -pacnana H.nep c N = 127, HCKnroqag Bi • Dpu aTOM npen-

nonaranoch, qTo no aaanorHn c naaecTHblMR cxeMaMn pacnana nonoHHSI-211 H acTaTHHa-212 
213 214 215 

y smep Rn , Fr , Ra H Ac216 
It -pacnaJl npORCXOLJ:HT TOJibKO M9:>KAY OCHOBHbiMH 

COCTOSIHHHMR 1 R yrJIOBOJi MOM9HT a -qa·~TRII paBeH 6. TipHBeAeHHbi& IIIHpHHbi M8J10 (B npe-

nenaX cpaKTOpa 2) OTJIRqaroTCH npyr OT LJ:Jyra. TipOHBJIHIOTCH T9HA9HIIHH K YM9Hbiii9HHIO npH-

B9LJ:9HHbiX WHpHH ITpH nepexo.ne OT Z K Z H B03p8CT8HHIO npHB9Jl9HHbiX WR-
qe·ra. aeqeTH. 

pRH C yaennqeHH9M qncna npOTOHHbiX nap. TiepBbiif aqxpeKT1 ITO-BRLJ:RMOMy1 CBSI38H C 6J10KH-

pOBKOH AJISI a -pacnana, 6naronpnsr;raoro B npoToaaoii cncTeMe, a BTopoli a4>¢eKT MO:>KHO 

o6'bHCHHTb yaennqeaneM HHTerpana nepeKJ•hiTHH. 
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fpynno~ A.3. Xpnaxeanqa nccnenoaanoc& xynoaoacKoe aoa6y~eane snep cBHana no 

naMepeHHHM cnexTpoa raMMa-HanyqeaHsr B coananellBH c aeynpyro pacceHHHhiMH HoaaMH yr

nepona. 3aeprHst 6oM6apnHpyiOm:Hx qac~'Hit ( C
12

) naMeHsnac& 0'1' 60,2 no 45 Mas. Tipoae-

neHbl H3MepeHHH C MHIIIeHbiO HaTypanhH >rO CBlt.lill81 a TBK:lKe C paaneneHHbiMH H30TOn8MH 
206 207 

can.ana Ph H Ph • Ebxnl'l aaMeqe.abi HaaecTHhie paaee ypoa.aH 803 Ksa B snpe 
204 

206 
Ph 

207 
570 Kaa n 890 Kaa B snpe Ph H 91)0 Kaa a snpe Ph • KpoMe BhiiiieYKaaaaHbiX aoa-

208 
6y:ll<nancs TaK:lKe ypoBeHh 2615 Kaa snpa CBHHna Ph • flonyqe.a xapaKTep.ablft: nns OKTy-

non&.aoro aoa6y~e.aHH poeT ce'leHHH pEtaJOUtH c noBbiiiie.aneM saeprHH 6oM6apnHpyiOm:Hx qac .. 
+0,18 -72 2 6 

THn. Tionyqeaa cpen.ass aena'lll.aa B(E3, 0 + _. 3- ) == (0,83 -0,
25

) 10 e em nns paa-

HhiX aaeprnft: HH:lKe xynoaoacxoro 6ap&e :>a. 

206 
HaTepecahiM Ka:lKeTcH TOT <PaxT, 'ITO nns Ph H 

207 
Ph ae lla6niOnanoc» soaoy:lK-

A8HHH COOTBeTCTByiOm:ero OKTynonDHOrO COCTOHHHH. 

Tiocnenane HaMepeHHH c 
0203 

TL ll 
205 

Tf TO:lKe He ABIOT 38Me'rHOrO B030Y:lKAeHHSI 
208 

yposaeft: B aTOM o6naCTH saeprHA COOTEeTCTBYIOIIXHX OKTynonbHOMY COCTOHHHIO Ph 

XHMH'IE~KHe Hccnenoaaansr 

XHMH'!ecxxe nccnenoaaflHSI B n.HP npoaonnnB:Cb rpynnaMH H. 3:sapbl H K.A. raapnnoBa. 

Tiponon:lKanoch HayqeaHe ycnoaHA, aeo6xonHMbiX nns 6blcTporo xnopHpoBaHHH aTOMOB oTna'IH 

npn aaaHMoneliCTBHH c xnopconep:lKam:nMH raaaMH, H nccnenoaanHch aoaMo:lKHocTH Tpaacnop

THpoBKH nonyqaeMbiX XnOpHAOB ra30Bb1M nOTOKOM B UpHCyTCTBHH HOCHTeneA. PaoOTa npoBO

AHnaCb C paAH08KTHBHhiMH nponyKTaMH IAepHbiX pe8KUHA1 Bhl3biB8eMhiX HOllaMH Net! Ha 

300 CM yCKOpHTene MHOroaapHAHbiX HOH•>B. 

0 
Ehrno aafineao, 'ITO npH 'J'eMnepaType 200-300 noToK aaoTa, coJlep:lKam:Hft: HeKoTopoe 

KOnH'I9CTBO napoB Zr ce 4 HnH Nb ce 5 , a<P<PeKTllBHO TpaacnopTHpyeT aTOMbl v , Sn • Nb • 

H f • B aTnx :lKe ycnoBHHX aTOM hi N a , Sc H naHT8HHJlHhiX 3neMeHTOB BbiC8.lKHB8IOTCH aa 

CT8HK8X ra30BOrO TpaKTa. 3TH HBneHHH aa6niOJl810TCH K8K B Cnyqae TOpMO:lK8HHH 8TOMOB B 

xnopconep:lK8IIXe:li cpene, TaK H Korna ·o.BH UpHXOJiHT B KOHTBKT C napaMH Zr Cf4 HnH Nhcf5 

Ton&Ko nocne aaM&Jlneans B naepTHOM J•aae. TipncyTCTBHe cao6onaoro xnopa ae snnseT aa 

9TH peayn&TaThi. PacnpeneneaHe aeTpaacnopTnpyiOm:nxcs naoTonoB anom~ raaosoro TpaKTa 

cpaBHHBanocb C pacqeTOM no ypaBH8HH~M M8CCO-·Uepenaqn. flonyqeHo BeCbM8 ynoaneTBOpH

TenbHOe cornacne c npennono:lKaHneM, ~To npoHcxonHT JlH<P<PyaHOHHblft: nepeaoc Monexyn 

N a Cf Sc Cf 3 HnH La Cf 3 K cTeHKe, 

Ebxn ocymecTanea MeToJl aenpepbmaoro xonHqecTBeaaoro BhineneHHsr H30Tonoa ra<PanSI 

na cMecH nponyKTOB snepHbiX peaKuHA. Koa<P<PnuHeHT O'IHCTKH oT Na Sc , Ln paBeH 

.. 100. C noMoiiihiO cneuHan&E.J paapa 5oTaaaofi MeTonHKH ObinO npsMo HaMepeao apeMH, 
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38Tpa'IHB89M09 Ha xnopHpOB8.HH9 1 O'IHCTKy R Tpa.HcnopTRpOBKY C MOM9.HT8 B03.HRKIIOB9HIU:I 

STOMa AO UOAB'IH ero K )l9T9KTOpy H3ny'I9HHSI. 3TO Bp9MSI M9Hblli9 0,4 ceKy.HJlhl. MeTO)l H3-

Bn9'19.HRSI ra!f>HHSI SIBnSieTCSI MO)len:&ro XRMH'I9CK01i B:JJ.Ull'rH!f>RICa~HH 8TOMOB aneMeHTa 104 

( aKaralf>a:asi) H no 6blCTpOT9 H a4J<fJeKTHBHOCTH YllOBn ~TBOpSI9T BbiCOKHM Tpe6oB8HHSIM. 

Hay'lanac:& aKcTpaKnHst aMep:anRR; KIOPHSI, xanH PoPHHH, <f!epMHSI B cTaTH'IecKHx ycnoBHSIX 

B CHCT9Me HDEHP - TOnyon - COnSIH8SI KHCnOTa. )npeneneHbl KOHCT8HTbl 8KCTpaKIIHH 8THX 

aneMeHToB. Han:neabl ycnoBHSI nnH ceneKTHBHoro paaneneHHH Cf , Fm H Mv aKcTpaK-

UROHIIo1i xpoMaTorpa<f!Re1i. 

BbrnR nposeneHbl TaKJKe RccnenosaHHH ltOMnnexcoo6paaosaHHSI aMepHUHSI, KropHSI, npo

MeTHH, eBpOUHSI 8KCTp8ltiiHOHHbiM CUOC060M •• 

B 1965 roJly 6bln BhlUOnHeH pSin 8KCU9pHM9HTO B, CBSI38liHblX C R3Y'I9HH9M XIIMH'I9CKHX 

CB01iCTB <fJpaHURSio 
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flAEOPATOPJ1H HEMTPI)HHOfi ¢11311KJ1 

J1ccneUOBaHHH snep M9TOllaMH H9~7pOHHOti: Cll9KTpOM9TpHH • 

.UensmHecs snpa 

JlpH H3Y<J:9HHH p930HaHCOB nenHlllHXCH Haep npH:I49HH9TCH annapaTypa, Il03BOnHlOJ.IlaH B 

O.llHOM IlHKne H3M9p9HH~ nony<J:aTb naHHhi9 0 neneHHH H panHallHOHHOM 3aXBaTe. 3TH ll8HHbi9 

.aononHHlOTCH HsMepeHHHMH nonHbiX a<M>eKTHBHhiX ce•:eaH:A. EhmH npoaeneHhi IIHKnhi HSMepe-

235 239 235 
HH:A p930H8HC08 U H Pu IlpH pasp9lll9HHH 0,05 MKC9K. .Uns U 6bi.IlH onpeneneHbi 

3H8"19HHH r. rr. r, grn H KOM6HH8IlHH C7 0 l f , C7 0 r }' H C7 O r llnH 78 p930HaH-

coB c 9HeprHe~ oT 2 no 50 9B. 3TH naHHbie nosaom:nH HSy<IHTb pacnpeneneHHH napuaanbHhiX 

WHpHH H IlOKa3aTb0 <ITO OHH COOTB9TCT!l~YlOT X :1 -pttC~peneneHHHM C pa3nH<J:HbiMH CT9Il9HHMH 

CB060.Ilbl Y • He~TpoHHhi9 lliHpHHhi onHChiBalOTCH uupoKHM pacnpeneneaHeM c 11 = 1. 

PanHSUHOHHbi9 lliHpHHbi cpnyKTyHpylOT Mano. J1x pacnpeneneHH9 COOTB9TCTByeT <J:HCny CT9Il9-

He:l\ cao6onhi .. 40. PacnpeneneaHe nenHTenbHhiX lliHpHH ny<Illle acero cornacyeTcst co 
235 

3H8"19HH9M II • 4. Jlony<J:9Hbl yJC838HHH, "'TO p930HE.HCbi U pasnenstlOTCSI Ha 2 rpyriribi C 

pasnH<J:HbiMH 3H8"19HHHMH Cp9llHHX nenHTenhHbiX lliHpH.I (< r f > .. 22 M9B H < r f > • 77 M9B) • 

235 
BosMo>Kao, 9TOT cpaKT castsaa c pasHHne:A e cnaaax Jesoaaacoa • .Uns U 6blnH HsMepeHbi 

cpenaae ce<J:eHHH neneaust H saxaaTa B o6nacTH 9HeJrH:A oT 300 

nHnH onpenanHTb CHnOBbi9 cpyHKUHH llnH S - H p - H9:l\TpOHOB ( 

9B llO 30 K9B. 0HH Il03BO

s0 =(0,81~0,03)•104 
-4 

H 1!11 • (2,8 + 0 14)•10 , COOTB9TCTB9HHO), a TaK>K'~ Ba>KHbi:A llnH paC<J:9T8 peaKTOpOB na-

paMeTp a .. ~ • Ebma saKOH<J:eHa o6pa6oTKS naHBhiX o6 oTHOlli9HHH aepostTHocTe:A Tpo:A
CTf 

235 
HOrO H llBO:l\aoro neneHH:l\ U llnH p930HaHCHbiX He:lhpOHOB. JlpH 9TOM riOllTB9P>Kll9Hbi C.lle-

nSHHbi9 paaee BbiBOllbi 0 IlOCTOHHCTB9 9TOrO OTHOlli9H'IH B p83HbiX pe30H8HCaX. JlpOB9ll9Hbl 

239 
H3M9p9HHSI C9<J:9HH:A nenaHHH H panHaiiHOHHOrO saXBaT~ Pu B o6naCTH OT 6 llO 100 9B, 

r, 
BbinO o6Hapy>K9HO H9CKOnbKO cna6biX pesoaaacoB. On JeneneHbl napaMeTpbi gr n • r, H r 
.ans 34 pesoaaacoB H no 9THM naHHbiM yTo<J:HeHbi saK JHhi pacnpeneneHHH ae~TpOHHbiX a nenH-

239 
TanbHbiX lliHpHH pesoaancoB Pu • Ha pHc. 32 noKasa ihi 9KcnepHM9HTanbHhie KpHBbie saxBaTa 

239 
H neneHHH nnst Pu 

J. J1 C C nell 0 BaH H H C n 0 n H pH 3 0 BaH H hiM H p e 3 0 H 8 H C H hiM H He ti: T p 0 HaM H. B 

0 
1865 rony 6bm sanymea KpHocTaT Ha 0,3 K, a TaK>KE yaenH'I9Hhi nnomanb a cTeneab nons-

2 
pH3allHH ny<J:Ka nonHpH30BaHHbiX pesoHaHCHblX H9:l\TpOEOB (ce<J:9HH9 riy<J:Ka 30 X 40 MM , riO-

nHpH3aiiHH Heti:TpOHOB - 50%). JlonHpH3aUHH Heti:TpOHCB OCylll9CTBnHn8Cb M9TO.IlOM nponycKa

HHH qepe3 nonHpH30BaHHylO npOTOHHYlO MHlli9Hb, KOTOJ>bl~ 6bin onpo6oBaH BnepBbl9 B 1864 r. 
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PHc. 33. 

T(E) 
---""t" (0 

0.2 

200 !DO 1400 500 

HOHBP KaHana nociHrCIK 

1611 
B.nHRHHe no.nRpuaauuu aa nponycKaHue oc·paana Ho • Baepxy - 9HepreTH'<IeCKHti 

I - 1 
XO.ll B9.1IH'<IHHbl f = In I. • rne In H I a - HHT9HCHBHOCTH npoiiie.ll-

IIIHX H9tiTpOHOB llpH rrata.n~e.nbHOti H BHT:Inapa.n.ne.nbHOti OpHeHTaUHRX CllHHOB Heli

TpOHOB H MHIII9HH. HH:>K.IlSIR KpHB8R - npo IyCK8HH9 00p83Ua H3 HolM npH OTCyTCT

BHH no.nRpuaanHu. UH«l>Phi y KpHaott- 9HeprHH peaoaaacoa. 0TpuuaTe.n&Hbie aaaqe

RHR B9.1IH'<IHRbl f COOTB9TCTByiOT CllHHy pe30H8HC8 4, ll0.110)KHT9.1lbHbie - CllHHy 3. 
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EnaronapB aTOMY noBBHnac& soaMO*HOCTb uccnen)BaHHB BaaHMoneM:cTBHB aeM:TpoHoB c Bn

paMH npH !f>H][CHpoBaHHhiX aaaqeHHBX cnuaa. EhlnH nposeneBhi H3MepeHHB rrponycKaHHB nonB-

pH30BaBBbiX H9itTpOHOB qepe3 nomipH30BaHHylO MHJUeHb 
1811 

Ho B SHepreTH'IeCKOH o6naCTH 
Ulll 

0 - 55 SB. J1aMepeHHSI ti03B0.1IH1IH orrpenenHTb CtiH !lbl 11 pe30H8HCOB Ho j nnSI 8-MH H3 

aux cnHHhi onpeneneahr snepBbre. Ha puc. 33 npet: cTaBneHbi sKcrrepHMeHTan&Hbie naHHhre. 
1811 

Pa6oTa c Ho unnlOCTpHpyeT nnonoTBOpHOCTb rrpHMeHeHHSI nonSipH3oBaHHhiX aeM:TpoHOB nnSI 
1811 

HCcnenosaaHA peaoaaacos. H.npo Ho uMeeT em H 7/2 u K ero peaoaaacaM Tpynao npu-

MeHHTb npyrue MeTOnhi HaXO*neHHB CtiHHOB, TaK JCaK 06bi'IHO OHH nalOT H8H6onee noCTOBep

HblQ naHHbie Ton&Ko npH ManbiX aaaqeHHBX cnuaa Sinpa-MHllleHH. MeTon nonyqeHHSI rry'IKa no

ngpuaoBaBBhiX Het!:TpOHOB H SKCtrepHMeHTbl C HHM llOKnanhiBanHCb Ha KOH!f>epeHUHH B AHTBep-

rreae. 

2. P an u an H o a a hl e map H H hi. B Teqeaue 1 9U5 rona nponon*anoc& HccnenosaaHe pa

.nuanuoRBhiX IIIHpHB Bnep B o6naCTH MaCCOBbiX 'IHCen 60-100, H8'18TOe B 1964 r. TIOMHMO 

TOro, 'ITO sTa o6nacT& Mano uccne.nosaaa, npenc"asmmo HHTepec uayqeaue panuanuoHHhiX 

lllHpHH BA9p B OJtpecTHOCTSIX MBrH'IQCKOro st.npa C 'IHC.liOM He:!:TpOHOB N = 60. 

J13MepeHHSI tipOBOnH.liHCb ITO MeTony BpeMeHE nponeTa C HMIIY.libCBbiM peaKTOpOM B Ka

'lecTBe HCTO'IHHKa aeitTpoaos. EhinH nposeneHbi uaMepeHHSI c uaoTorraMH UHHKa, py6HnHst, HH

o6HSI, pyTeHHst H Monu6neaa • .Unst scex H3oTonos B3Mepsmocb nponycl{aaue, panuanHOHHhiA 

3aXBaT &eitTpOBOB, C8MOHBnHK8IUISI, a B pstne C.liJ'IaeB H paccestHHe HeHTpOHOB. 

B pe3yn&TaTe onpene.ne&HSI panuanuoHBhiX lllHpl:H nnB yKaaaHBhiX stnep 6hmo aat!:neao, 

'ITO panH&UHOBBbiQ lliHpHHbi B o6naCTH, aerrocpencTB•:tHBO tipHMblK8lOllleH K N = 50, BK.lilO'IaB 

6 Rbs7 r 0 .1I8CTb MarHqeCKOro BApa , He HMelOT MaKCHMyMa, K8K STO IIpHHHManoCb paaee. y 

Dn8BBO yMeBblllaeTCst C pOCTOM N • 0TK1IOHeHMe OT II1I8BBOrO xona aa6n10naeTCSI B o6naCTH 

N • 38-40, rne HMQ9T MeCTO 38MeTHbiA MHHHMyM. TipennonaraeTCSI rrpoBeCTH B nan&HeA:meM 

HCC.nenOBaHHSI H30TOtiOB repM8BHSI H rannHSI, ne*am iiX B STOH *9 o6naCTH, nnSI BbiSICB9HHSI 

6onee neTa.libBoro xona ry • 

S. P e 3 o a a a c hi p e n K o 3 e M en b H hi x s n e M e u T o B. 
1811 

:HccnenosaHhi peaoaaacbr Ho B 

o6naCTH 0 - 500 SB tipH pa3pellleBHH no 6 HCeKfM, KOTOpoe nonyqaeTCB rrpH pa6oTe C MHK

pOTpOBOM. Onaa H3 sKcnepuMeHTan&HbiX KpHBhiX H3o6pa*eaa sa puc. 34. BhmH onpe.neneHbi 

napaMeTpbl BCeX p930BaHCOB, 06Hapy*eHBhiX B 06.1IBCTH no 300 SB ( 60 pe30H8HCOB), 'ITO II03-

B0.1IH1IO H3yqHTb lf>opMy pacnpeneneHHst aeA:TpoBBhlx rnupua H nony'IHTb pBn ycpenaeHHhiX na-
. . -4 

p8MeTpos: CH.liOBYlO lf>yBJtUHIO So ""' ( 1,9 '!:_ 0,3) •10 , cpenBlOlO panHaUHOHHYlO lllHpHBY 

<ry > • 73 !_ 8 Mss, cpenaee paccTOBBHe Me*Ay ypoBHBMH D = 5,5 + 0,4 ss. EbmH npo

seneabl H3MepeHHB C o6pa3UaMH H3 9CT9CTB9HHOrO HTTep6HSI H H3 H30TOIIOB HTTep6HSI. Tio 

naBHbiM STHX H3Mepeaut!: nposeneaa H30TOtiH'I9CKaB HneHTH!f>HKaUHSI pe30H8HCOB Yb 

nacTH 7 - 140 SB H onpeneneHbl napaMeTpbl 42 pe~.oHaHCOB • .UnB pe30B8HCOB Yb 
171 
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BaftA9Hbi 3R8"19RHSI CpeAHHX napaMeTpOB: AnSI 
tTl 

Yb So 
-4 

0,9) ·IO , 

-4 
= ( 1,1 :_ 0,4) •10 ; <I'y > =84:_1 Mae; 

173 
D. ... 5,5 + 1,5 as; Ansr Yb S 0 "" ( 2,4 + < r r > = 11 + 1 Mas; 

D. • 7,3 + 1,5 as. 

4. J13 y"' e H He C n e K T p 0 B y -nyqe~ o~· paAHBUHOHHOrO 38XBaTa. Tipo-

AOn~nOCb H3Y"'9HHe 8HOM8nHH B ~eCTKO~ "18CTH CD9KTpa y -nyqe~ OT paAHBUHOHHOrO 38X-
1315 

aaTa e pe3oaaacax Ba • Pa6oTa npoeo.nnnacb np1 aaepreTH"'eCKOM pa3peUieann aeATpoHoB 

H y -nyqet\ 6onee BbiCOKoM, qeM B 1964 r. 3ro 6brno .nocTnrayTo 3a cqeT ncnon&3oeaansr 
3 

y -nyqe;{ ( OO'beM 1,2 CM , pa3peUieHHe 8 KSB Ha MHKpOTpOHa H repM8HH9BOrO AeTeKTopa 
eo 

nHRHH Co ). Bhlno ycTaHosneao, "'TO B o6nacTH aEepruA aeATpoaoe AO 10 xae pe3Kasr aao-

MSnHSI B HHT9HCHBHOCTH ~eCTKHX y -nyqet\ OT pa~HBnHOHHoro 38XB8T8 HetiTpoHOB o6aapy-

)KHBaeTcsr ron&Ko B pe3oaaace 24,5 ae. Tioxa3aao, •rTo pe3oaaac npx aseprHH 228 ae srensr-

H 35 B 1315 
eTCSI Ay6neTOMo 8 pHCo ITOKa3aRa MHI'Kasr "'aCTb CITeKTpa 8 t H3MepeHHaSI C UOMOlllbiO 

repMasxeeoro AeTeKTopa. 

5. J1 C C n e A 0 BaH He .ll 0 nIT n 9 p-a lP lP 9 K T a. TipoB OAHnOCb H3Y"'9HHe BnHSIHHSI XHMH'19CKO~ 

cTpyxTyphl o6pa3UOB aa Aonnnepoecxoe ymupeane BE~TpoHHhlX pe3oaaacoe. HccneAoeasnsr c 
315 

pe3oHascoM 405 ae cf , npoBeAeRBbre aa pa3nH'I!IbiX o6pa3nax npu KOMBaTaoil: TeMnepa-

Type R npH TeMnepaType ~HAKOro a30Ta, IT03BOnHn II ycTaHOBHTb, 'ITO B C Cf. .llonnnep-

a¢¢eKT ooycnoeneB B OCHOBHOM BHyTpHMoneKynsrpHhl II{ .llBH~eHHeM 8TOMOB xnopa. 3TO ITOKa-

3hlBaeT UpHRUHUHanbHYIO B03MO~OCTb HCcneAOBaHHSI CTpyKTyphl MOneKyn C ITOMOlllbiO pe30-

HaHCHbiX He~TpOHOB. 

H3yq:eaue aTOMHoA cTpyKTYPbi H AHHaMHKH TBep.nbrX Ten H ~H.IlKOCTe~ 

l. HccneAoeasasr aeynpyr oro pacceSIHHSI TeiTnOBbiX aetiTpoaoe B 

B H C My T e C U9nbl0 nony'leHHSI AHCITepCHOHHbiX CC OTHOllleRHft AnSI lPOHOHOB B 9TOrA Me

Tanne DbinH Ra'laThi B 1984 roAy H npoAon~anncb B 1965 r. BbrnH ITonyq:eabr .llOITonanTenbHbre 

TO'IKH KpHBbiX AHCITepCHII AnSI KpHCTannH"'9CKHX HaiTpaHneHHA [100) H [011) H HOBbie AaHRbie 

Ansr aanpaenean~ [211] H (233]. • B aTnx aKciTepHMeaTax aa o6pa3eu Bi ITaAan HM-

ITyn&cHbr~ ITY'IOK He~TpOROB, OTpa~eHHbi~ KpHCTannH'<!:9CKHM MOHOXpOMaTopoM, a CITeKTp pac

ceSJHRbiX Re~TpOROB H3MepSI1ICSI ITO BpeMeHH nponeTao npn TaKOR ITOCT8HOBK9 OITbiTa perHCTpH

pyiOTCSI lPOHOHbi 1 paciTpOCTp8HSIIOll!H9CSI B ITpOH3BOnbHbi:~ HaiTpaBneHRSIX, BBR.IlY qero y.naeTCSI 

HCITOnh30BaTb TOnbKO aeoonblliYIO qaCTb nonyqaeMOH H1~0pMaUHHo 

2. Pa3BHTRe H npnMeaeane MeTOAHKH aeil:TpoaocTpyxTypRbiX nc-

cneAOBaHH~ n 0 M9TOAY BpeMeHH ITpone--a. B 1965 r. 6brn co3Aaa UIHpoKo -
0 

rronbRbi~ KonnnMaTop AnSI R3Mepeansr 6perroecxoro pacceSIHHsr aa 90 c yrnoM oxeaTa ITO 
0 

eepTHKana 62 ITpH xonnRMBURH 20 no ropH30HTann. K)nnHMaTop pa6oTaeT B coqeTaanrr c 
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2() = 90 ( o6bPIHbiA H ntHpoXoy-



10 
TpeXC8:S:llBOHHbiM CllKHTBJIJISIUHOHHbiM AeTeKTOpOM B 1 (\+ Zn S C ceKUHSIMH DJIOIU8Abl0 

10 X 50 cM2• Kax: BBAHO H3 pHCo 38, ST8 yCTBHOBKl:. A8JI8 10-KpaTHOe yaenH"'eHBe CKOpOCTH 

c"'eTa 6e3 yxyAmeHHSI pa3pema10meA cnoco6HOCTH. 

H 3 MepeHHSI, npoaeAeHHbte a 1965 roAy, 6blnH 1anpaaneHbi Ha YTO"'HeHHe MeToAHKH o6-

pa6oTKll HeATpoHorpaMM ( sxcnepaMeHTanhHbtA y"'eT nornomeHHsr, TO"'Hoe H3MepeHHe noToKa 

H T.A.) B aa H3 y"'eHBe SIAepaoA H M8l"'HKTHOA CTPYK,'YPbi 8HTB<f>eppoMarHeTHKa-cerHeT03neK

TpKlCa Bi FeQ
8 

( COBMeCTHO C 4>H3HXO-XHMK"19CKHM HHCTHTyTOM HMo Kapnoaa) • fly"'ID8SI CT8-

TBCT11KB D03BOnHna ooaapy)K}ITb pacmenneHHe M8l"'HBrHOl"'O OTpa2KeHHSI (III) + (III) H8 2 DH-

KS pa3 aoA HHTeHCBBHOCTH (B npeABSpHTenbHbiX ABHBblX 1984 r. CJI80biA nKK (III) He Obin 

BHAeH) • 0TCIOAS Obln onpeAeneR yron Me)I{Ay HanpaEJieHBeM M8l"'-liKTHOl"'O MOM9HT8 8TOM8 Fe 

H OCbiO (III) q, - 90 + 10°. 3TOT pe3yn&TaT corJJ acyeTcsr c H3MepeaBSIMH s4>4>eKTa Mec-
- 0 

coayapa, KOTOpbie ABIOT ABS B03M02KllbiX 3H8"1eHHSI ;rrna: 90 B 18 • CymecTBeHHOA OCOOeH-

HOCTblO aeATpoaorpaMM Bi FeQ a SIBJISieTCSI CBepXC rpyKTypHOe pacmenneHHe pSIA8 DHKOB. 

KoRTponbHble onbiTbi nox:a3anH, 'ITO pacmenneRHe HE casr3aHo c npBMeCSIMK ApyroA 4>a3bi. B 

HSCTOSimee apeMSJ npOH3BOAHTCSI 00p80QTK8 aceA llOJiyqeHROA BH<f>OpMSDHB H8 Bbi'IBCnHTenb

HOA :wanrne, B pe3yJibTaTe "'erQ oyAeT nony"'eHa Y1'0'1Hellli8SI CTpyKTypa Bi Fe0 8 • 

L PacceSJaHe seATpoaoa B sTBnese a6JIH3H KPKTHqecKoA TO'IKB 

:lKB AE ocT &--ra 3. B nKTepaType HMeiOTCSJ YICS38HBH Ha pe3:s:oe yMeH&mesue Kos4>4>HnHeHTa 

nH4>4>YaHH Monexyn B xpHTK'IeCKoA To'IK:e 2KHnKOCTb - ra3. B sKcnepHMeHTax a86niOnanHcb 

nepeM~meHBSI qaCTHJI 38 6on&mue apeMeHa. fipencTa::mSJeTcSJ B82KHbiM npoaepBT:&, HaoniOAaeT

CSJ JIB aH8JIOl"'B'IHbiA s<l><f>exT nplr MSJibiX BpeMeHaX AHIP4>Y3HH. fioCKOnbXy KB83Hynpyroe pacce

SIHHe XOJIOAHbiX aeATpOHOB ASeT B03M02KHOCTb H3MepnliHSJ Kos4>4JBJIB9HTa 8BTOAB4J<f>y3HH MOJie-

-11 
Kyn 2KHAKOCTH 3a apeMSJ .. 1 0 ceK, ObinH npeAnpa.E SJTbi H3Mepeausr pacceSJBBH HeATpoaoa B 

2KMKOM B l"'830o6pA3HOM 3THneRe BOJIH3H KpH~"'eCKCA TO'IKK. Kaa3BynpyrHA DHK 6~n ooaa-

0 
py:lKeR npB pacceSJHHK aa yrnbr 8 B Mea:&me. ITpeABnpHTenhHbie pe3ynhTaTbi H3MepeaHA He 

YIC83biB8IOT H8 CHJibHYIO 8HOM8JIHIO B XpHTB'IeCKOA TO 'IKe. 

4. HccnenoaaHBe IPa30BbiX nepexonos B AfFe MeToAoM s4>4>eKTa 

Me c c 6 8 y 3 p a. Ha 8H8JIH38 Mal"'HBTHbiX xapaKTepHCTBK 3T0l"'O coeABHeHHSI nan H TapHomH 

DpHIDnH K BbiBOAy, "'TO TO'IKK 4Ja30BOl"'O nepeXOA8 Dpll 000, 550 H 5QQ°C COOTBeTCTBeHHO HB

nSIIOTCSI TO'IKSMB KIOpB, KypH8KOBa K KIOpK B no B TeMnepaTypHoM HHTepaane Me2KAY ABYMSI 

HB2KHBMB TO'IK8MH B cnnaae AOJI:lKHbl cymecTBOB8Tb HBp8M8l"'HBTHbie oonaCTH • .D,nsr npoBepKB 

9TOA rBnoTe3bi coBMeCTRo c rpynnoA npo<f>eccopa I1Hna ObinH npeAnpBHHTbi B3Mepeaa51 s<~>-

4>e:s:Ta Mecc6ayapa B AfFe a • 3KcnepBMeRTbl DOATB•:tpnHnH ynoMSIHYTYIO l"'HDOTe3y, a T8K)I{e 

BbiSIBHnB PSIA HHTepeCllbiX OC06eHROCTeA B DOBeAeHBH HHT9HCBBHOCTeA B IDHpHH nHHBA H XHMH

'IeCX:Ol"'O cnaxra. 

5. 34>4>ekT Meccoayspa B runpoOKBcnax 2Kene3a. H3yqanuc:& a - a 

y -MOAB4>nallHB Fe OOH ( reTl!T K nenBAOKpOKBT) . Ebmo noKa3aHo, 'ITO MeccoayspoacKHe 

cneKTpbi no3BOJISIIOT yaepeHHo oTnK'IBTb l"'HAPOTBpoaa!IHbie coeAHHeHHSI oT "'HCTbiX. Y2Ke 3% 

H2 0 38M9THO CK83biB8eTCSI H8 M8l"'HHTHbiX CBOtiCTB8X COeAHH9HHfi - BHTepeCHbifi s<f><f>eKT, 

:s:oTopbiti eme He nony"'Hn o6~SICHeHBSI (puc. 37). 
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Puc. 37. Mecc6ayapoacKue crreKTphi! rM.rq::onemrlloKpOKMToa, collep.ltmmMx peaJIM'ilihie KOJIM
qecTBa cop6unoJIJioH BOllhi: a) fi,8%; 6) 3,5%; r) 2,5%; a) .lKliJlhJioro MaTepnana 
collep.lKamero rnllpo.nerrn~oKpOKHT; ll) neiiHllOKpOKHTa, COllep.lKamero 2% cop6-
UH01IHOH BOllhi. 
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HccnenoaaHHe nerKHX srnep c noMOllibJO aapsr)l{eHRbiX qacTHU 

3TH HccnenoaaHHSI aenyTCH B naoopaTopHH HB r:poTH)I{9HHH HeCKOnbKHX neT. Baaoa nnH 

HHX cny)I{BT reHepaTOpbi 3f-2 H 3f-5. 

1. Ha aneKTpocTaTHqecKoM reHepaTope 3f -2 nr•oseneRbi a6conJOTHbre HaMepeHHH natfl-

"' ,. .,. 016( t 018. 016( t ' Pt)018 ,· 016( t ' -o) Nu 't'epeRUHanbHbiX ceqeaHn peaKUHn , p0 • .. 

a nuanaaoHe aaeprHA 0,6 - 1, 7 Maa. HaMepeau yrnc·Bbie pacnpeneneRHH npoToRoB ( rpynnbi 

p 
0 

H p 
1 

) H a -qacTHU nnsr 16 aaaqeaHti: aHeprH I ycitopeRHbiX qacTHu a oonacTH 

0,9 - 1 ,55 Mas. HaMepeaHH peaituHA TpHTHH c ItHcnoponoM a yitaaaaHoM aaepreTH'IecKoM 

JlHanaaoae BbiiT01lH9Hbi anepBbre. B tPYHKUBHX B036y)KJJeHHH aaonJOnaeTCH qeTKO Bblp8)1{9HH8H . . 
peaoaaacaaH cTpyKTypa. YrnoBbie pacnpeneneRHH nporoaoB H a -qaCTHU 8CHMM9TpHqHbl 

0 
OTHOCHT9nbHO 90 B t;:HCT9M9 U9HTpa HH9pUHB H HM9JOT CnO)I{HbiA xapaKTep, npOHBnHH CHnb-

llyJO aaBHCHMOC'l'J. o'l' aaeprBB yc~topeaabrx qacTBu. XapaitTep yrnoaJ:,rx pacnpeneneaHA CBHne

TenbcTayeT 0 npeoonBJl810III9M BKnane M9XBHB3M8 COI:TaBHOro Hnpa B CHnbHbiX acfJcpeKTBX HH

TeptPepeBUHB pa3nB'IHbiX COCTOSIBHA COCTBBHOrO Sl,l:lpa. 

2. 3aB9plli9H8 oopaOOTKB 3KCU9pHM9HT8nbHbiX peaynbTBTOB no HccnenoBBHHIO p98KUHA 

renusr-3 c yrneponoM B oonacTB aHepruA 1,0 - 1,8 ll.-laB. HaMepeabr nucpcpepeHuHanbHbre ce

qeaHSI B yrnoabie pacnpeneneaHH cnenyiOIIIBX Itaaanoa peaKUHH: c 12 
(He 

3 
, a ) c 11 

; 
12 3 u 12 3 a• 12 u* 

C (He •Po )N ; C (He, Pt) N ; c (He 3, p
2

) N • B cpyHKI HHX aoa6y)l{neRHH acex qeTbrpex KaaanoB 

Ha6niOnaeTCH p930HBHCH8H CTPY1tTYPB rrpB E 8 ,.. 1,3 UaB, KOTopaH npHUHCbiBB9TCH ypOBHHM 
He 

15 
COCT8BHOrO Hnpa 0 

3. 3aaepmeaa o0paooTita peaynbTaToB HccnenoBHHH:t!: peaKnHA He 
3 

+ T H He
3 

+ He
3 .B 

peaKrrBH He
3 + T H3Mepeabi nHcpcpepeauaanbRbre ceqeuHsr, yrnoBbre pacnpeneneHHH H nonabre 

3 4 3 4 3 5 
ceqeHHH Tpex ItaaanoB peaKuHH: He (t ,cz)He ; He (t,np )He ; He (t,p) He B nnane3oHe ::mep-

3 3 
rHA 0, 73 - 1,5 MaB. B peaKUHB He +He HaMepeRbi ,mcpcpepeauHanbHhre ceqeaHSI peaKUHH 

0 
non yrnoM 90 n.c. a nHanaaoae aaeprHA 0,5 - 1, 7 Haa , a TaK)I{e yrnoabre pacnpeneneaHH 

JlnH pHna aaeprH:t!: yK838HHOrO nHanaaoaa. Tiony'I9Hbl liOnHbl9 ceqeHHH peaKUHH. 

4. Ha aneKTpocTaTH'I:ecKoM reaepaTope 3f-5 nr•oaeneHbi H3MepeHHH nE.cpcpepeauHanbHbiX 
12 3 

ceqeHHA peaKIIHH C +He B nHanaaoae aHeprH:t!: 1,4 - 3,55 Mas. HaMepeabr nncpcpepeauH-

anbRbre ceqeaH.sr nnsr 
0 

12 3 14 
HeCKOnbKHX rpynn npOTOHOB H3 peaKUHH C (He ,p)N non yrn8MH 

45 H 00 n.c. H 
' 0 

a -qacTHII non yrnaMH 90 H 13 5 • B yKaaaaaoM HHTepaane aaeprHA 

tPYHKIIHH B030y)l{n9HHH npOSIBnHIOT 38Me'I'HYIO pe30H8HCHYIO CTpyKTYPY• 

5. Ha 3f-5 aaqaTbr pa6oTbi no HccnenoaaaHro ::neKTpoa y -nyqeA Ha peaKuHti aa 

12 3 
nerKHX .srnpax. Ha pnc. 38 noKa38Hbi cneKTpbi y -'IyqeA peaKUHH C +He H3Mepea-

3 • 
Hbre c Ge -neTeKTopoM (oo'heM 2,5 eM , paapemeHHe 7 Kaa;neTeKTop nony'lea Ha qccP). 
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nAEOPATOPl1H TEOPETW·fECKOH 4>l13l1Kl1 

Pa6oTa B na6opaTopKK B 1965 roay rrposoaKnacb B cooTBeTCTBHH c roaoBbiM rrnaaoM. 

CsolicTBa cHMMeTpKK aneMeHTapHbiX qac-r:an 

ITo aTofi TeMe KccneaosaaHst senKCh B cneay~mJx sanpasneaKHX: 

1) TeOp9THKo-rpyrrrrOBbi9 M9'TOAhlt 

2) aneKTpOMarHKTHN9 H cna6hle B38HMOA9HCTBK5, 

3) CKnhHbl9 B38HMOA9HC'TBHSI 0 

4) ¢H3H'IecKHe MoaenH KBapKOB. 

1. Teo peT K x o-r p y n noB hie Me-roAN. B p.16oTax B.r. Ka.obimeacxoro, P .Mypa

nsma, Hryea Bas X~>ey, A. TaaxerrHA3e K l1. Toaopo:ea aaHo pemrTKBHC'TCKoe o6ot5meue 

rpyiTITbl SU ( 6), OCHOB8.BBoe HB OO'b9,ll;HH9BKH rpynrrbi SU ( 3} K rpyrrrrbi flyaHKape, BK1I~'Ia

JOID99 1IOp9HnOBCKH9 ITOBOpoTbi H CM91Il9HHSI. l1ccneaoE 8Hbi npocTe:ltmKe HBB8pH8HTHbi9 ypaB

HeHBSI B aeoaaopo.naoA rpynne SU (6)H noxa3aao,xaJ, pacmHpstst noarpynny TpaacrrstuuA, 

MO:lKHO AOOK'l'bCSJ, 'ITOObi 8TH ypaBH9HHSI Obl1IH HHB8pH8 HTHbi T8KX<e OTHOCH'Te1IbHO OTpaX<e

HHH H He coaepX<81IH BbiCIDHX rrpOH3BOAHbiX. 

A. HHK01IOBbiM, E. CTpyMHHCKHM, l1. To.nopOBbiU H n. <PaxHpOBNM paCCM8'TpHB8JIOCh 

OO'b9AKR9BKe CrrHROBOli CHMM9TpHH C CHMIT119KTH'19CKO~ CKMMeTpKeA, B KO'TOpo:lt BCeM Myrrb

THnneTaM COOTB9TCTBy~T U91101:J:HC119HHbi9 3BpS1Abi. Ha 8TO:lt OCHOBe ObiJlH rrOnyt:r9Rbi COOTHO

III9RHSI MeX<ay MarHHTHbiMK MOM9HT8MH H ¢opMy1Ibi A1ISI Mace. 

n. CTOSIHOBbiM H3yt:rarracb c B8H001Iee o6mea TO tKJI 3p9RHSI B03MOX<HOCTb OO'beAKHeRliJI 

rpyiTnbi flyaHKape C rpynno:lt BRyTp9BRHX CHMMeTpH:lt I ObiJlO BbiSIB119HO 3H81:J:9H119 paCCMO'l'

peHKSI H9KOMIT8KTHbiX rpyrrn B KB1:J:9CTBe rpyrrn BHyTpeaaHX CHMM9'TpH:lt. 

B CBSI3K c rrpHMeaeaHeM -reopHK rpynn x TeopHH arreMeaTapHhlX qacTHU B03HHK psra 

Borrpocos, CBst3aHHbiX c pa3BHTHeM anrrapaTa caMofi 'IeopHH rpynn. Ebirr pa3BH'T rpa¢H'Iec

KHA M9TOA A1IH 38rrKCK pemesH:lt ypaBH9HHSI nannaca )(1ISI K118CCB'19CKKX rpynrr (rpyrrrra 

H.A. CMopoaHBCKoro).IToapo6ao Hccneaosancst sonpoc o pa3aerreHKH nepeMeHHNX s ypas

aeaHK narrrraca A1ISI rpyrrrrbi flopeHUa H 0 CBSI3BHHOM ~ HKM HHTerparrhHOM p831IOX<9HKH HH

BapHaHTHbiX aMrrrrKTya. l1ccne,o;oaancsr sonpoc o6 aaal:KTK"'BOM npo.norrX<eBKK 9THX pa31IOX<e

RKA aa sc~ nrrocx:ocTh Mas.nerrhcTaMa. 

B Kccne.nosaaHstx AHHaMHt:recx:ux MoaeneA B Teo JHK aneMeHTapHhiX t:racTHU: ohirr pac

CMOTpea BOrrpoc 0 BbiCIDHX CHMM9TpHSIX B K118CCH1:J:9CJ:o:lt H KB8.HTOBOA M9X8HKK9o llrrsr cny

'18SI asyxMepsoro aBHX<eHHH 6bl1IH aaAaeHN see noTeHuHarrbi, ,o;onycxa~mHe AKHBMHt:recxy~ 

rpynny CHMMeTpHH, paCCMOTpeH BOUpOC 00 HHB8pH81r:'HOti ¢opMe ypaBR9HBSI llJpeaHRrepa H 

H ero rpyrrnoBhiX csolkTsax ( Il. BuaTepHHTU, M. Yr.rHpX<}. 
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2. 3n&KTpOM8rBHTHbl8 B c:na6br& B38BMO)le:ltCTBBSI, J13y"'eHH8 anexTpo

MarHHTHbiX H CnBObiX <j:lopMtPSKTOpOB 'IBCTJill H p&30B8BCOB DpOBO.llHnOCb H8 OCHOB& penHTH-

BHCTCKH HHBapHSHTHoro :a: U ( 12) -HHBapBaHTaoro ypanaeHHR (rpynna H.H. Eoromo6oBS H 

A.H. TasxenHnae), <j:lypioe-KOMnoHeHTcB anre6pbl TOKOB (rpynnhl H.H. Eoromooosa, A.H.TaB· 

xenHnae, $I.A. CMopo.llJIHCKoro). 

B aTJIX pa6oTax nonyqeaa cssrab !vi&>K.lly MarHHTHbiMB MOM&HTaMH "'BCTHll, Bbi'IHcneHbi 

M&ICTpOMSrHHT.IIbl& Jl Cn86ble tPOPNtPSICTlpbi '18CTllll H pe30H8.11COB 1 yCT8.110Bn&H8 CB513b Me)I{

Jly p8JlH8IlHO.II.IIbiMB H cnBObiMH paCD8Jl8MH 6apHOHHbiX H Me30.IIHbiX p830H8BCOB0 06Hapy)I{&.IIO, 

'IT01 BOUp&KH pa.11ee H3B9CTHbiM pe3ynhT8T8M1 pemeRHe ypBBB&HH:lt (nepecTBHOBO'IHbiX COOT

HOID&HH:lt) He )l88T DO,llpOOHO:lt HH<j:JopNBHHH 0 <j:lopMtPSKTOpax. Tiony'leHBOe pemeHH& D03BOnsreT 

yK838Tb TOnbKO 38BHCHMOCTb sn:eKTpH'<:8CKBX tPOpMtPSKTOpOB OT Depe,llSHHOrO HMnynbCS ( DpH 

MSnbiX nepe,ll8'18X) • Cne.lly&T OTM9T.HTb, 'ITO peaynbT8Tbi1 nonY"'teHHbl& H8 OCHOB9 JlBHBMH

'leCKOro R "'RCTO rpyDDOBOrO DO.llXO.ll8 :cooTHOID&.HRe MSrHRTHbiX MOM&.IITOB, IDRpRH p8JlH8-

IlBOHHOro H cnaooro pacnana), cosnanuoT R B psrne cnyqaes HaxonRT axcnepRMeBTa.7IhBoe 

DO)lTB9p)l{.lleH.He. 

B pa.ooTax rpynn HryeH BaH X1.ey R H. CMoponaHcKoro 6blnB :a:ay'taHbi CTPYJCTYPbi 

B&JCTOpBbiX R 8KCR8~BbiX TOKOB JlnR 6l.pROHOB H Me30HOB B CHMM&TpHSIX U ( 12) H SL ( 6) • 

TIOK838.H0 1 "'TO Ce"'&BH& aneKTpOpO)I{)l&BHSI pe30H8.11COB onpenensr&TCSI an&JCTpOMBrBBT.IIbiMJI 

<j:lopMtPSKTOpBM.H HYJCnOHB. 

3. C R n b B bi e B 3 aRM 0 Jl e :lt C T H ll Sl. B o6naCTH npRM&H&H.HSI CBO:ltCTB CMMM9TpBH X 

CHnh.llbiM B38HMO.ll&:ltCTBH5IM 6hinO DOltS 38.110, 'ITO Dp8BHn8 CyMM, nony'le.IIHbie H8 OCHOBe 

<j:lypbe- o6pa30B anre6pbi TOKOB R .llRCUBpCHOHHhiX COOTHOIDeHH:lt THUS <l>yoHHH1 COllD8)l8IOT 

(A. E<j:JpeMoB, A. TasxenH.nse H np.). 

Tiony"'9Hbi COOTHOID9HHH M&)l{)ly C•~"'&HRSIMH 8HTR6apHOH-6apHO.IfHbiX aHHBrHnSIIlH:lt B JlB8 

ni06biX M930H8o CooTHOID9HH5I1 DOny'l8IOIDH8CSI B U ( 6, 6) CHMM&TpHH1 pe3KO npoTHBOp8'18T 

axcnepHM&HTanbHbiM .naliHhiM na)l{e npR y'leTe scex HeperynSipHbiX HHBBpHaHTOB. B paMxax 

SU ( 4) H SU ( 6) CHMM&TpH:lt nony'ISHbl COoTHOIDeHHsr M&>K)ly 8MDnHTY.ll8MJI S -BOnHhl 

H nonHhiMH C9'l&HHSIMH DpR 6apHOH-6apB011aWX CTOnKHOB&HB5IX. CooTHOIDeHBSI Me)l{.l{y S -

8MDnHTYJl8MB HyKnOH-HyKnOHBOro pacceSIHHH He DpOTBBOp9"18T SKCD9pRMeHT8nbHbiM .llSHBbiM 

B oonaCTR 9Hepr:a:A B H9CKOnbKO coTell Mas ( c .M. E:a:neHbKBA, p.M. PbiH)lHH - COBM9CTHO 

c lO.M. KaaapHHOBbiM H n.M. nananyc OM ( n$1n)). 

3Ha'IBT&nhHbi:lt BHTepec npencTas;rsreT BOnpoc H9 SIBnSIIOTCSI nH YHBT8pHbl8 CHMM&TpD 

OC069HHOCTSlMH TOnbJCO .llHHSMHKH B38HMO.ll&ACTBB:lt B o6nBCTH SHeprR:lt, JlOClt'YDHbiX JlnH yc

JCOpHTeneA. B CBSI3H C 9TBM yHBT8pH8:1 CHMM9TpH5I 6brna npRM9.11&.118 K MHO:lK&CT!IeHHOMY 
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p0)1{):(8HHIO '18CTHll B KOCM~&CKHX 11yq:ax H 6bi110 o6HICH9HO 8HOM81lbH08 OTHOIII9HH8 H8ftT

p81lbHbiX H aapsnKeHHbiX Meaoaos B MHOJK&CTBeHHOM poJKJJ;eHJIH ( rpynna A. Ean.nHHa). 

4. Jl.HH8MH'I8CKH8 MO,ll8JlH S}J:8M8HT8pHbiX '18CTHJl. Tio ,llHH8MH'I8CKOA 

MO.ll8nB 9118M8HT8pHbiX '18CTHll OpHrHH81lbHbi9 peayru T8Tbl 6bl11H nony'I9Hbl B pa60T8X rpyrr

IIbl H.H. Eoroni06oBS 11 A.H. TasxenH.nae. B M'HX 1 ccne.nosaHHHX 6bmH rrony'leHbi penHTH-

BHCTCKH H U ( 12)•HHB8pH8HTHbi8 yp8BH8HHH 1 KOTOpb e OIIHCbiB8IOT 6030Hbl K8K CBH38HHbl9 

COCTOHHHH 2-x KB8pKOB1 a 6apHOHbl - K8K CBH38HHb 8 COCTOHHHH 3-x KB8pKOB1 .ll8HO 06'bHC-

H9HH8 scP!fleJCT8 IIO.llHliMaHRH MarHRTHOro MOM9HT8 KB8pK8o Ha OCHOBe STHX ypaBH9HHft 6binH 

rronyq:eabi a6coniOTHbre 3H8'19HRB MarHHTHbiX MOM9HTOB aneM&HTapHbiX 'IBCTHn. CocTasaasr Mo-

.nenb ,ll89'I' 3H8'18HHB MarHRTHhiX MOM9HTOB1 KOTOpble .IBXO.llHTCSI B XOpOIII9M cornaCHH C SKC

nepHM8llTOMo C ,llpyroft CTOpOHbi1 STR ypaBH9HHH YCIIE•IIIHO npHM9HH1lHCb .llllH 06'bsrCH9HHH 

9118KTpOM8rHHTHbiX H C1l86biX !flopM!flaKTOpOB H H8 HX OCHOB8 6biJIH llOJiy'I9Hbi B&pOBTHOCTH pa

.llR8llHOHllbiX H cna6biX paclla.llOB pe30H8HCOBo 

TipOBO,llHllOCb HCC118,ll0B8HH9 8H811HTH'I9CKHX CBOJtCTB 8Mll1lHTy.ll p8CC8BllHH H8 OCHOB9 

npH6nHJKe.a:.a:h1x ypas.a:eHHft TeopHH nonsr. Ebino .naao qaaosoe npe.ncTasneHHe .nnsr aMnnHTY.llbi 

paccesrHHsr H !flopM!flaxTOpOB (M. MecTBHpHIIIBHnR, A. noryHoB, H. CHnHH). 3TO npe.ncTaB

neHHe npHM9HSl110Cb .llllB annpoKCHM8llHH SKCil8pHM9HT~1lbHbiX .llSHHbiX llO !flopM!flaKTOp8M npo-

TOHa R aMnnHTY.llbi pp -paccesrHHB npH 6onbmHx nepe.naqax HMrrynbca H !flHxcapoBaHHOft 

aHeprHH. Tioxaaaao, "'TT a !flHaHqecxoft o6nacTH nepe!:lB'IH HMnynbca y6hiBaHHe aMnnHTY.llbi 

HMeeT SKCnoH8HllH81lbHhiA xapaKTep. 

D.nsr aMilllRTy.llbi p8CC9SIHHB CBSI38HHOr.O COCTOSIHI!H B none ll01lY'I8Hbi ,llHCII9pCHOHHbl9 

COOTH0III8HHH no 9H8prHR, a ,ll11H S -cocTOSl.BHsr .noxaaaHhi npe.nCTasneHHH Maa.nenbcTaMa. 

JlaHO ,llOK838T9J1bCTBO 8CHMllTOTH'I8CKRX COOTHOIII9HHft Me~y C8'18HHHMH 1 OCHOB8HH09 TOllbKO 

H8 llpHHJlRil8 llpH'IHHHOCTHo 3T8 TaMS RM89T !flyH.ll8ME·HT81lbH08 3H8'18HH8 .llllB o6oCHOB8HHB 

aCHMllTOTH'I8CKHX COC)THOIII&HRft B T&OpllH CHllbHbiX B~·8HMO.ll8ACTBHAo 

B.A. MemepsrKOB paccMaTpHsan ypasHeHHH t.J:y--noy, KOTOpbte orrHChiB&IOT pacceSIHHe 

aneMeHTap.BbiX qacTHll a o6nacTR aaeprHft .no 1 faB. D.o .ae.nasaero speMeHH STR ypasae.aHH 

ae 6biiiJI peiii&llbi R aH&1lH3HpoB8nHC& nHm& K&'laCTB&HHO, B. MemepHKOBbiM .aaA.neHbi o6mae peme-

RHH STHX ypaBR&RHA. OaR npHMeHHllHC& x aaanMay rrN ··paccesraasr. Tipe.nnoJKeHHbiA crroco6 pe

maHHSI ll03B011R1l c!flopMynBpOBaTb 06IllHA M9TO.ll p9III8HHSI ypaBHeHHft THIIa liy-noy. 

Tpy,llHOCTH pemeHHSI 9THX ypaBH8RHA llpOHCTeKaiOT H~-38 OTCYTCTBHSI o6meA TeopHH H81lH

H8AHbiX KpaaBbiX aa.naq. Tipe.nno>KeHHhiA cnoco6 acT& MeTo.ll peiiieHHSI HaJCoTOporo xnacca 
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H9HHn KBaHTOBOil: TeOpHH IIOJIH rrpHBOllHT K BbiBOlly, 'iT~ AJIHH8 H rrpOMe~yTOX BpeMeRH CT8-

HOBHTCH cTOX8CTH'lecxHMH aenH'iHH8MH Ll.H. EnoxnHUeB). 

TipOllO.Il~8.1lHCh HCC.Il9llOB8HHH B03MO~HOCTeil: BbiXOlla 38 p8MXH COBp9M9HHOil: KB8HTOBO:it 

TeopHH nonH. B noaxoae, aocHmeM OT'i8C TH ljleaoMeiJonoraqecxatl: xap8XTep, H3Y'i8nHch aiJ8-

nHTH'leCitHe CBOil:CTB8 M8TpHUbi p8CC9H1JHI, B KOTOpoil: 1J8 M8nhiX p8CCTOHHHSIX IJapylli8naCb 

MHKponpH'iHHIJOCTb. Ebrno cljlopMynHpOB8Ho ycnoaae M8KporrpH'iHlllJOCTH H nox838Ho, 'iTO oiJo 

rrpel{CT8BJIH9T B9CbM8 lliHpOKH9 paMKH ll.llH pa3.1lH'iHbiX MbiC.IlHMbiX THIIOB llapymeiJHA MHKpO

IIpH'ill:lJHOCTHo BbiHCHnnoc&, 'iTO 'iHCTO ljlopMa.llhliO B03MO~Hhi llBa cymecTBeaao OT.IlH'illhiX 

K.ll8CC8 T8KHX H8pyrueiJB11:: a) CBH38H1Jbl9 C HapymeiJHeM OJlliOpO)lHOCTH npoCTpaBCTB8-Bp9Me

HH H 6) CBH381JHbi9 C IJapymelJHHMH npH'iHlJlJOCTH TOnbKO BllyTpH CHCTeMbi B38HMOUeil:cTByiO

lllHX qacTHll. EcTecTBeaao, 'iTO aucnepcnoiJHhre cooTaomeiJBsr ansr aK8Y38n&IJotl: M8TPHllhi p8c

ceHIJHH OT.IlH'i8IOTCSI OT o6bi'illbiX (.U.H. f,nOXH1JU9B, r.H. KonepoB). 

B CBSI3H C 3THM rrpeacTaB.IlSIIOT HIJTepec Tlll8T9Jlbllbi9 COIIOCT8B.Il€HHH pe3y.llbT8TOB T90-

peTH'i€CKBX p8C'i9TOB IIO llHCnepCHOHHbiM COOTHOlli91JHHM C 3KCII9pHM9HT8.1lbHbiMH ll81JHbiMH 1 

KOTophre cHcTeMaTH'iecxH npoBOllHTCH B n86op8Topna (rpyrrrr8 B.C. E8p8meaKOB8). 

B.H. OraeBenxatl: a H.B. Tiony68pHIOB accneaoaann TeopniO B38HMoaencTBy~ero aen

Tp8n&aoro IIO.IlH CO CIIHlJOM 2 H llOK838Jli 1 'iTO ypaBH€HHH JlBH~elJHSI B T8K011: TeOpHB COBII8l{8-

IOT C yp8BH€HHHMH 3il:IJlliT€HH8 ll.llH rpaBIT811HHo J1MH p8CCMOTpella T8K~e TeOpHH 81JTHCHM

M€Tpll:'iHOrO TeH30pHOrO IIO.IlH H H8il:ll€Hbl HOBbie npeUCT8B.Il9HHH ll.llH 'i8CTHll C M8Ccoa: Hy.llbo 

Eon&motl: HIJTepec Bhi3hiB8eT accnenoB8HHe nepeaopMHpyeMbiX BapR81JTOB TeopHH nonH, 

T8KHX, K8K TeOpHH C.ll86biX B38HMOll€HCT 3Hil: H T€0pHH 9Jl9KTpOMariJHTHbiX B38HMOllencTBHil: 

'i8CTHll c BhiClliHMH cnHB8MH. B.A. Ap6y~:oB H A.T. <PnnanrroB p83pa6oT8nH MeToa nccneao

B81IHH IIpH6.1lH~eHHbiX yp8BH€HHil: B T8KHX T90pHHX. 3TOT M€TOll II03BOJIHeT COB9plliHTb BbiXOll 

38 paMKH TeopHH B03MymeHHil: H IIO.IlY'i8Tb KOH9'iHbl9 3H8'i€HHH ll.llH p8llH8llHOH1JbiX nonpaBOK 

a nepeaopMHpyeMbiX TeopHHX. BbiHCHHeTc:H npH aToM, 'iTO TpyaaocTB B 9TBX Teopasrx, rro

BHllHMoMy, CBSI38Hbl C He8H8JlBTH'ieCXOil: .38BHCHMOCTbiO ljlH3H'iecXHX BenB'iHH OT KOHCT8BTbi 

CBH3H. 

TeopHSI aneMeHTapHbiX qacTHll H ljlH3HKa anexTpoMarHHTllhiX B38HMOJleil:cTBHil: 

~t.ll9M€HT8pHbiX 'i8CTHll 

Tio 3TOil: TeM9 HCCJI€l{OB8H8 IIO.IlSipl!3y€MOCTb 38pH~€1JHOil: 'i8CTHllbi1 CBSI38BH8H C BbiC-

lliHMH nopSillK8MH 9.1l9KTpOllHH8MHKH H C li€JlH1J9il:1JbiMH 91jlljleKT8MH 9Jl9KTpOllHlJ8MHKH. Tiony

qeao IIp8BH.IlO cyMM )lollS! M8rlJHTHbiX MOM€HTOB, II03BO.IlHBlliee Oll€1JHTb yMe1Jblli€HH€ M8rHHT

HOrO MOM9HT8 HYK.Il01J8 B Slllp€ IIO cpaBH ~HHIO C M8rHHTBbiM MOM€HTOM CB060l{Horo HyKnOH8 

(rpyrrrra A.M. E8nnaa8). 
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B.H. Banyas npoaaanuauposan soaMo*aocTH H~Mepeau~ ¢opM-$aKTopos nepexona B 

peaKnHH I 
0 

-+ A + e + + e 

B cBst3H c rnupoKo o6cy*llaeMoti rurroTeaoit aspyrneHHst C- H T-uasapuaHTHocTH B 

9Jl9KTpOMarSHTHhlX B38HMODefiCTBHSIX HCCJ19DOB8HO psccestHHe 9Jl9KTpOHOB H8 qaCTHil8X C 

BbiCIUHMH CttHH8MH H yK838Hbl slfllfleKTbl 1 KOTOpbi9 MOl'JlH Obi CJlY*HTb 9KCIIepHM9HT8JlbHOfi 

nposepKoti rurroTe3hl (A.M. Bannua). 

P.H. ~aycToB rrpHMeaun KB83HIIOT9HilH8JlbHhlfi M9TOD B KB8HTOBOA 9JleKTpODHH8-

MHKe llJlst Bbi'IHCJ19HHSI CB9pXTOHKOA CTpyKTypbl ypOBll eft 9HeprHH BODOpollOIIODOOHbiX 8TOMOB. 

~eaoMeaonoruqecKast Teopug -------
TipOBOllHJlCSI 8H8JlH3 p83JlHqHbiX peaKIIHfi H8 OCHOBe OOWHX rrpHHUBITOB CHMMeTpHH M8T

pHilbl paccestHHSio Tipenno*eHhl MeTOllbl orrpeneneHHst CIIHH8 H qeTHOCTH 0 -rurrepoHa, HC

cnenoBBHbl B03MO*Hhl9 M9TOllbl onpeneneHBst qaTHoc•refi qacTHil B peaKUBst X1 Bbl3biB8eMbiX 

y -KsaaTaMB ( C.M. BuneabKB~, P.M. PbiHDHH). 

PaccMoTpeahi soaMO*Hhie npHMeaeaust nonsrpuansaaaoit rrpoToaaoA MHrneau K rrponeny

pe BOCCT8HOBJleHBSI MaTpHil M930li-HyKJIOliHOrO H HYKJlOH-HYKJIOHHOro paccestHHst IIpH aanaH

HbiX aaaqe}IBSIX yrna H saeprHH ( c.M. BuneHbKHA, r:. BuaTepHBTil, P.M.PbiHDHH - COBMecT

HO c COTpyDHBK8MJI JJHTI) • 

CHnbHbie saauMoneAcTBHSI rrpH 6onbrnux a :~eprusrx H saauMoneAcTBBe 

OhiCTpbiX qaCTH:l c SinpaMH 

B rpynrre B.C. BaparneHKOBa rrpoaonunoch nam.aearnee coseprneHcTsosaaue MeTODHKH 

pacqeTa aeyrrpyrux rrepulflepuqecKHX saauMoneAcTaua. B qacTaocTH, paapa6oTaH slflif!eKTHB

HhiA cTaTucTHqecKHA MeTon pacqeTa aapsrnoBbiX pacnpeneneauit po*llaiOmuxcsr qacTHil ( B.Ba~ 

parneHKOB, H. Tpycxosa). 

Tipenno*eH H HCCJ19DOB8ll MeTOD OUSHKH H9H3BUCTHbiX CeqeHBti H9CT80HJlbHhlX qacTHU 

rrrr , rr K , K, KK) no sKcrrepHMeHTanbHhiM naHHMM ceqeauti aeynpyrux TpexqacTHqRbiX 

peaKnBA ( fT + N -+ N + 2 rr , K + N -+ K + N + rr ) • 

BonbrnoA UHKn pa6oT rrocastrnea uccnenoaaHHIO MexaHH3Ma HyKnoa-srnepHbiX saauMo

neAcTBHA. TIOKaaaao, qro ao aceA ycxopuTenbHOii ofnacTB ocymecTsnsreTcst MexaHH3M BHYT

pHSinepHbiX K8CK8DOB1 B TO *e BpeMst B OOJ18CTH 9liE prBA >> 10 faa HSOOXODHM yqeT MHO

roqacTHqHbiX B38BMoneACTBHA 9JleM9HT8pHbiX qaCTHU, 

3aKoaqeg UHKJl pacqaTOB HyKJlOH-stnepHbiX B38HMOneAcTBHA B o6naCTH DO 1 faB. 
( B.BaparneaKoB, B. Manhnes, B. Toaeea). 
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B.H. Banyas npoaaanHaHposan soaMo~aocTH HaMepeHH~ ¢opM~aKTopos nepexona B 

0 + -
peaxn:HH I -+ A + e + e • 

B CBR3H c mHpoxo o6cy~aeMot!: rHnoTeaott HapymeHHst C- H T-HHBapHaHTHOCTH B 

aneKTpOMarSHTHbiX B38HMoneACTBHRX HCcnenoBBHO paccesrHHe 9119KTpOHOB H8 '18CTHll8X C 

BbiClliHMH CllHH8MH H YJC838Hbl a¢¢eKThi, KOTOpbre Mor·mr Obi cny~HTb 9KCllepHMeHT81lbHOt!: 

npoBepxot!: rHnoTe3bl (A.M. BannHH). 

P.H. ~aycToB rrpHMeHHn KB83HIIOTeHllH81lbHbiA M9TOn B KBBHTOBOA aneKTponHHa-

MHKe nns:r Bhi'DIC119HHR CB9pXTOHKOA CTpYJCTYpbi ypoBHet!: aHeprHH BonoponononooHbiX 8TOMOB. 

~eaoMeHonorHqecxasr TeopH.'i S -MaTpHllbl 

flpoBOnHnCSl 8H811H3 p831lH'IHbiX peaKUHt!: H8 OCH)Be OOIIIHX npHHUHllOB CHMM9TpHH M8T

pHllbi p8CC9SlHHSlo flpe.0.1l0~9Hbi M9TO.!J.bi onpe.a.eneHHSl CllHH8 H qeTHOCTH 0 -rHnepoHa, HC

C1l9.!J.OB8Jibl B03MO~Hbl9 M9TOnhi onpe.a.eneHHSl '19THOc,•et!: '18CTHll B peaKUHR X, Bbi3biB89MbiX 

y -KB8HTaMH ( C.M. BHneJibKHt!:, P.M. PbiH.!J.HH). 

PaccMoTpeHhi BoaMO~Hbre npHMeHeHHst nons:rpHaoaas:aot!: npoToaaot!: MHllieJIH K npone.a.y

pe BOCCT8HOB119HHR M8TpHll M930H-HyKnOHJIOrO H HYK~OH-HYK1lOHHOro p8CC9HHHR npH 38.0.8H

HbiX 3H8'19JIHRX yrna H aaeprHH ( C.M. BHneHbKHA, n. BHHTepHHTll, P.M.PbiH.!J.HH - COBMeCT

HO C COTpy.O.HHE:aMH n.Hfl) o 

CHllhHbie saaHMo.a.eAcTBll:st npH 6onbmHx aneprHsrx H BaaHMoneAcTBHe 

6hrcTphrx 'IBCTHH c srnpaMH 

B rpynne B.C. Bapameaxosa npoBo.a.Hnocb nan1aeAmee cosepmeHcTBOBaHHe MeTonHKH 

pacqeTa aeynpyrux nepu¢epHqecKHX saaHMo.a.eAcTBHA. B qacTHOCTH, paapaooTaH a¢¢eKTHB

Hbit!: cTaTHCTHqecKuA MeTon pacqeTa aapst.O.OBhiX pacrpeneneHHt!: po~aromHxcs:r qacTHrr ( B.Ba

pameaxos, H. Tpycxosa). 

flpe.a.no~eH H HCCnenoBaR MeTO.!J. orreHKH H9H3BE CTHbiX ceqeHBA H9CT80H1lbHbiX '18CTHll 

mr , rr K , K, KK) no aKcnepHM9HTanhHbiM naHHh: M ceqeau~ HeynpyrHx TpexqacTH'IHhiX 

peaKrrHA ( rr + N -+ N + 2 rr , K + N -+ K + N + rr ) • 

Bonhmot!: liHKn pa6oT nocBstmeR HccnenosaHHIO MexaHHaMa Hyxnoa-srnepHbiX saaHMO

neACTBHA. flOJC838HO, 'ITO BO Beet!: ycxopBT91lbHOft OonaCTH ocymeCTBnsreTCSl M9X8HH3M BHYT

pHstnepHbiX K8CK8.!J.OB, B TO ~e Bp9MSl B 001l8CTH aHeprHA >>10 faB H900XO.!J.HM yqeT MHO

rO'I8CTH'IHbiX B38HMO.O.eAcTBHA aneM9HT8pHbiX '18CTHU, 

3aJCOH"'9H liHK1l p8C'I9TOB RYJC1lOH-stn.epHbiX B38H:.wneACTBHA B 001l8CTH .0.0 1 faB. 

( B.Bapameaxos, B. Manhnes, B. ToHees). 
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B CSH3H c onbiT8MH no ynpyroMy , N - paccesUIHlO, npoSOllHMbiMH s naa H Epyx:xa

+ 
sese, SbinOJIH9H .nHarpaMMHhiA 8H8JIH3 aMnnBTYllbl ynpyroro 1T- p -pacceSIHHH S OOJI8CTR O'l9H:b 

Ma.nbiX yrnos. 

HanHcaua MO.llorpa<fJRH, rne co6pauu H npoaua.nHaxposaHbl see aasecTHhie ceA11ac ax:c

nepHMeuTan&Hble H TeopeTH'I9CKH9 ll8HHbl9 no C9'1eHHHM B38HMOlleACTSHH s.neM9HT8pHbiX '18C

THil (B. Eaparueux:os). 

flnepHaH npo6.neMa MHOrHX TeJI H HCCJI9Jl0S8HH9 CTpyxTypbl CHJihllOlle<fJopMHpoSallHblX 

Hll9p 

B.r. Conos&esbiM H rr. <l>oreneM BIInonueua cepHH pa6oT no Hay'leHHro cTpyKTyphi oc

HOBHhiX H B036y:lK.lleBHblX COCTOSIHBA H9'1E·THbiX ne<fJopMHpOB8HHbiX Jlll9p. HccnenosaHbl npH

M9CH K OllHOKS83H'I8CTH'IHblM COCTOHHHH!II: H OC009HHOCTH KOJIJI9KTHSHbiX .ll9pOT8llHOHHbiX COC-

TOSIHHA. 

B.r. ConOBbeSbiM .ll8nHC8B 0030p H<l TeMy "Kon.neKTHBHbi9 .ll9pOT8IlHOHHbl9 COCTOSIHHSI 

ne<fJopMHpOB8HHbiX 'leTHO-'IeTHbiX H,nep';. 

n.A. Ma.nOBbiM, B.r. ConoBE:teBblM GOBM9CTHO c C.M. ITonHK8HOSbiM (nRP) nposeneHbl 

p8C'I9Tbl 3HeprHA H30MepHbiX COCTOHHHA H9'19THO-H9'l9THbiX SI,nep. 061>SICH9H8 npHpona cnOH -

T8HHO neJISimeroCSI H30M9pa, snepsble OTl~pbiTOrO B nflp B 1962 r., H HCCJI9JlOB8Hbl ero 

csoAcTsa. ITpencKaaaahx sepoHTHOCTR aa:~o~neHHH cnoHTaaao ne.nsrm:uxcH uaoMepos B o6nac-

TH TpaHcypaHOBbiX 3JI9M9HTOB. 

A. Co6H'leBcKHA pacC'IHTa.n paBHOBE·CHhre ne<fJopMailHH Hnep B o6nacTH 150 <A< 190, 

Hcno.n&ayH npoenuposaHHble sonaom,xe <fJyaKilHB. H.H. fTHTOB npoaen pac'leTbi npuseneuabiX 

aepoSITIIOCTeA 3JI9KTpOM8rHHTHbiX nepeXOQOS B ne<fJopMHpOB8HHbiX HJlpax, KOT0pbl9 Cp8BH9Hbl 

C 3KCnepHM9HTOMo 

H.H. MHxaiiJIOBbiM, B. n:lKOJIOCOM }' E. EauroM <naHHSI) nposeneuo H3y'leHHe TO'IHOC-

TB p8C'l9Ta 'IBCTOT KOJIJI9KTHBHbiX KOJieOEHHA Haep B paMK8X M9TOJl8 u- v -npeo6paaosa-

HHSI. PaCC'IHTBHbl '18CTOTbl OKTynoJibHbl.X KOJI908.HHii H,nep peJlK039M9JibHblX SJI9M9HTOBo 

Bbmonaeao HccnenosauHe, conep)KaJnee oneHKy BJIHHHHH aa pasuosecayro ne<fJopMailHlO 

HJlep H MOM9HTbl HH9pilHH Haep yqeTa npOCTp8llCTB9HHOH CHMMeTpHH SOJIHOBbiX <fJyHKUHft .sraep 

(H. MHxaA.noB , E. Eano6ynes). 

IT. EomaaoM aaKOH'l9Hbi pacqeTbi aaepreTH'IecKoA menH B cneKTpe soa6y:lK.lle.HHA onao

ponaoA HaepaoA MaTepHH. 
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TeopHH pacceHHHH TH~en~x ~acTHn aa anpax 

Tipoaeneao B3yqeaae peaxnuA Me~y cno~biMB anpaMB (E.H. KanBHKBH, H. fpa6oa

cxuA, c.n. HBaHOBa). PacCMOTpeH pan 3ana~. noc:3HrneHH~X llBH8MBKe CTOnKHOBeHBA HAep, 

npaaonHmux K aeynpyrBM nponeccaM: K peaxuBHM :xepena~u, neaBHTerpanuu B aeynpyroMy 

pacceHHBID. B~SICHeHa OTHOCHTenhH8H pOnh KynOHOBCKoro B anepaoro M8X8HH3M8 B030y~-

neHBSI. 

B.K. nyK&HHOBbiM B H. TieTKOBbiM paCCMOTpeao ynpyroe H Heynpyroe pacceHHBe sneK

TpOHOB Ha SlllP8Xo JiMB pa3p800T8H MeTOll HCKalK.eH.E ~X BOnH B npBMeHeHBB K npSIMhlM Hllep

B~M peaKitBBM ( COBMQCTHO c nH<I>, BU B nrY) t KC Top~A .QaeT B03MO'KHOCTh npoBO.IUIT& 

aaanB3 sxcnepuMeHTan&H~x peaynhTaTOa. 

CaoAcTaa cBcTeMhl Tpex ~ 

n.r. 3acTaBeHKo H E.H. 3axapheBbiM BbiiiOnHE·Ba p~Ta no OOOCHOB8HHID mBpOKO HC

nOnh3yeMo~o B anepaoA ~BaRxe MeTOna enuaoA TeopRH snepa~x peaxuuA. 

E. H. 3axap&eBbiM ( coBMeCTHO c coTpynHRKaMn HA3) paapa6aT~BancSI MeTon pac~eTa 

paCCaSIHHSI Ha CHCTeMe 38KpenneHH~X neHTpOBo 06H~py~eH H paCC~BT8H 9~~eKT HapymeHHSI 

CHMMeTpBB llpOHBitaeMOCTH oap&epOB AnH cnO~H~X ~aCTHilo 

Hccne.QoaaHHH cTpyKTYP~ nerxux H.Qep 

fpynna H.M. Ynern~ 38HBManac& npo6neMaMI! pac~eTa ~H3H~ecxux caoAcTB nerKRX 

gnep npu nouomR TeopHH MHOrHx Ten. B 1965 ron;r oaa opHe.IITHpoaanac& .a:a pa3BHTHe Me-
4. 18 4.0 

TOllOB pac~eTa, KOTOpbie MO'KHO npoBeCTH Ha Bbi'IHCnHTen&HOA M8illHHe AnSI HAep He , 0 ,Ca • 

P.A. 3paM~H B H. PoTTep nponon~anR Rcc~enoBaBHSI no cTpyxType nerxux anep B 

peaKUHSIM Me~y HHMB. 

Bae.QeHo noHHTHe 'MHpa~eA' - ocoooro THna B036y~eHH~x ypoaaeA nerKHX HAep B 

OO'bHCHelllle KB8HTOBbiX ~Been R KOnB'IeCTBeHH~X X8Jl8KTepBCTHK B030y~eHHOrO COCTOHHHSI 
+ 4 

Q y Hllp8 He • TipeACK838HO cymecTBOB8HBe BOao;r~eHH~X ypOBHefl y TpeXHyKnOHH~X SI.Qep 

(A.M. Eannua). 

HccneAoBaHBR no TeMaM: 'Hccnenoaaaue cTp~KTyp~ cun&Ho Ae~opMBpoaaHH~X SIAep' 

B rTeopBH pacceSIBHB TSI~en~X ~aCTBil Ha HApax' npoBe.QeH~ B TeCHOM KOHT8KTe C OT

aenOM SlnepsoA CTeK~pocxonBB naoopaTOpHH SI.QepHbl X npooneM H C naoop8TOpHefl SI,QepHbiX 

peaxuuA. HccneAoBaHHSI no TaMe r Me3oaTOMHbre II)lOUecc~ B nerxux anpax' TecHo CBH3a-

Hbi C paOOT8MH naoopaTOpBB SI.QepH~X npooneM. 
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Pac. 40. focTeM na6opaTOPHH TeopeTaqecKoil: lPH3HKH 6bin rrpo<~Jeccop A. naH:c (CiliA). 
Ha CHHMKe : npo<~Jeccop A. nail:c H 38M. AHP9KTopa nT<P npo<~Jeccop A. T 8BX9JIHJl3e. 
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BhlliHCnMTEnhHhiA UEHTP 

.lles~Ten&HOCT& Bbi'IHC:nHTen:&Horo ueaTpa B 1965 ro.lly 6bxna aanpaaneaa aa Bblnonaemre 

nnaaoa, yTaep)K.IleHHbiX Y'leHbiM CoaeToM HacTHTyTa. 

Pa6oTa M~TeMaTH'IecJto::-o OT.Ilena 

B MaTeMaTH'IecJtoM OTAene aenHc& pa6oTbl no HporpaMMapoBaliHJO sa.lla'l, casrsaaablx c 

o6pa60TKOA TpGitOB KaMepHbiX CHHMICOB. CocTaBnHncsr HOBbiA B8pH8.HT nporpaMMbl H.ll9HTH«flH-

1tMHH JtaHanOB peaJtllHA, ltOTOpbiA 6y.lleT OTnH'I8TbCSI ~03MO:lKHOCTbJO yq:eTa ltOppenSillHO.HHOA 

M8TpHllbl .llnSI napaMeTpOB 'l'pelta, a T8K>Ke HOBbiM cnuco6oM pemeHH51 3a.lla'IH MHHHMH38llHH. . . 

3axa.H'IHBaeTesr o'l'naAxa nporpaMMbl H.lleHTH«flHKAIXHH pacna.lla v
0 

-qac'l'HD. CocTaaneaa 

B cHcTeMe HC (uaTepnpeTupyxoma51 cac'reMa) H OTnalKHaaeTcH .rrpoi'paMMa onpe,lleneaug na

paMeTpoB TpeKa C Y'IGTOM H90.1lHOpO.IlHOCTH MArHHTHCI'O nong H MHOI'OKpaTHOI'O pacceHHHH. 

Co3A88'l'CSI ltOMnneKC nporpaMM )lJU[ sanHCH pesyn&TBTOB C'leTa Ha M8I'HHTHYJO nea:ry H BBO

,Ila .ll8HHbiX C MArHHTliQA neH1'b'Io 3aK8li'IHBAIO'l'CH pa6orbl no no.llltnJOqeHHIO nporpaMM a$1JeKTHB

HbiX Mace K nporp8MM9 H.ll9HTH«flHKAilHH. 

Ilo nepequcneHHbiM pa6o'taM1 a Ta.K>Ke no uenouy psl.lly .llpyrux cocTaeneu nnaa pa6oT, 

cornacoBaHHbiA C na6opa'l'OpHeA H,llepHbiX npo6neM H na6opaTopHeA BbiCOKHX 9HeprHA. 

Bbi'IHCnHTen&HbiM ueaTpoM ee.llyTcH paspa6oTKH MeTo.llOB C'leTa H nporpaMM o6pa6oT-

ltH .ll8HHbiX C HCitpOBbiX KaMep. 

Paspa6oTaao TeXHH'IecJtoe sa.llaHae Ha no.llcoe.lll' aeaue nonyaeToMaToe x Mamaae 

~HHCJt-2 H peanasoeaaa npsrMasr cesrs& O.llHoro nonyaeToMa'l'a c ~Hacx-2. Ilpu 9TOM oblna 

HallHC8H8 H OTna>KeHa nporpaMMa npHeMa .ll8HHbiX C :tonyaBTOMaTa MaiiiHHOA ~HHCK-2 C 

aaJtonneuueM pesyn&TaToB usMepeaaA sa MarHHTHoA neaTe. 3Ta nporpaMMa xoaTponupyeT 

npaBHn&HOCTb nepe.lla'IH KO.IlOBo IlporpaMMOA npe.llyCMOTpeHO BbiOp8CbiB8HHe TeX H3MepeHHA1 

Jto'l'Opble c.llenaHbl aeeepao (no caraany onepaTopa, pa6oTaxomero aa nonyaBToMaTe). 

Ilo HMexomeAcsr nporpaMMe npousee.lleHo aaxonneaue HsMepeauA rpynnbi co6biTHA, ne

pe.lla'la HX sa ~-20 H cqe'l' no nporpaMMaM o6pa6oT;tH Tpexoa. HTorH npo.llenaaaoA pa6oTbl 

noha3biBaxoT1 'ITO cBH3& pa6oTaeT HA.Ile>KHo, pe3yn&THTbi Bbi'IHcneauA xopomae. 

B llxone 1965 I'O.Il8 Ma~M8THK8MH COBM9CTHO c: HH)I{9HepaMH nB3 H BU Obina paspa-

6oTaHa cxeMa npsrMoA H o6paTHOA casrsa MAIIIHHbi B::•C~-SM c rpynnoA nonyaeToMaToB 

nB3. IJamyTCH CT8H.IlapTH8H llporpaMMa npoeepKH n~aBHnbHOCTH H3MepeHHSI penepHbiX Kpec

TOB C y'leTOM yca,llKH nneHKH, llporpaMMa O'IHCTKH TpeKa C Bbl.ll8'19A 6yKBeHHO-llH«flpoeoA HH

«flopManHH .lln11 neqaTH aa llHIIIylJlHX MamHHK8X npH no IIY8BTOM8T8X nB3. B HaCTOSIIIIee Bp9MSI 

nHlll9TCH nporpaMMa nepBH'IHOA o6pa60TKH Ha 3B~ j~HHCK-2 .ll8HHbiX1 nocTynaxomHX no Ka-
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6emo H3 nH4>. CocTaBneHa nporpaMMli onpeaeneHHSI napaMeTpOB HeATpoHHbiX pe3oHaHCOB 

M9TOAOM ~opM H MeToaoM nnomaAeR. Ycnemao pemanHc& 38Aa"!H1 CBH3aHHble co caepxTeKy

qeH: MoAen&JO HAepo 

P emeHHe 3a.rta"' aa H3biJCe Anron. C aaqana 1965 roaa no 20 ceHTH6pH aa 

MaiiiHHe M-20 pemeao 14 3a.rt8"11 nporp8MMhi anSI KoTOpbix aanHcaabi aa H3b1Ke Anron. 11Me-

eTCH erne 10 3aA8"', aanBcaaHhiX aa Anrone. 

E B6 n H 0 T e K a II p 0 r paM M. 0KOH"'9Hbl p860Thl no MBHCKOft li.IITeprrpeTHpylOlliefl CHC

TeMe (MHC-1) C pacqeTOM aa naMSIT':o B 4096 enos. 

EH6nnoTeKa cTaaAapTHbiX IIporpaMM (CIT) H H.IITeprrpeTHPYJOillaSJ CHCTeMa (HC) no.rt

roToBneHhi K IIy6nHK8llHH B BHA9 IIpeiipH.IITA. 

Pa6oThi no rrpHMeaeaHJO MeTo.rtoB M o.IIT e- K a p no, xax H B rrpomnoM 

roay, aenHc& a cneayJOillHX aarrp8Bne.Hll SIX: 

I. MoaenHpoaaaHe ~H3HqecKHX IIJ:OIIeccoa MeTOAOM MoaTe-Kapno. 

2. Co3.rt8HHe UHKna nporpaMM Anll Bbipa6oTKB cnyqaftablx "!Hcen c p83nH"'HbiMH 3axo

aaMH pacnpeaeneaHH aa M-20 B Mll:acl:-2. 

Pa6oThi B oT.rtene BhiJJHCnHTen&aoa TeXHHKH 

Ha Mamuae M-20-1 a 1965 ro.rty rronyqeao 5.371 ~ac. none3aoro Mamuaaoro BpeMeHH. 

3To Ha 300 c nHIIIHHM qacoa 6on&me 'IeM B 1964 roay. KpoMe Taro, aa MaiiiHae M-20-l 

6brn rro.rtKnJOqea BTOpoA mKa~ aaxorrHTel!eA H8 Mar.IIBTao:A neaTe ( HMn). ITo.rtKnJO"!eao BBo.rt

aoe ycTpO:ACTBO aa 700 KapT B MHHY~t rrpOBO.[(HTCSI ero OKOH"'aTen&HaSI aan8.rtKa. 

HaroToaneane H aanaaxa aoao:A 6hlcTpoaeH:cTB:yJOmea ne"!aTH aaxo.rtHTCH a cTa.rtHH sa-

BepmeHHSio 

Ba)!{ao:li pa6oToH: BU a 1 965 ro.rty HBHncSI nycK BTOpoa MamHHhr M-20. Ha Mam:e:ae 

M-20-2 c 3 HJOnH .rto KoHIIa ro.rta Bbl.rt8JIO 1616 qacoa none3aoro MamHaaoro Bp&MeaH. ITo.rt

Kmoqea ayneaoH: 68pa6aa. HaroToBneH eTon c MOHTa)!{OM B 6noKaMB .rtnH BBOAa c rre~o

neHThi. C.rten8HO rro.rtKnJOqeaBe ne"'aTeA, rreplj>opaTopoB H MarHBTo~oaoa. BbrnonaeHbl no.rtro

TOBHTen&Hhre pa60Thl .rtnH CBSI3H C 3BN MHHCK-2. 3Ta pa6oTa B COOTBeTCTBHH C IInBHOM 

11HCTBTyTa 6y.rteT aaKOH"'eH8 K KOHIIY ro.rta. 

Ha MHHCK-2 BencH perynHpHbd: IIpBeM .[(8HHhiX 110 KaoenJO B3 nH4> c nocne.rty

IOIIIeii rrepeJl8"'eH: JlBHHbiX JlnH o6pa6oTKII B Mamnay M-20-1. KpoMe TOro, BBOA acex A8H

HhiX c rronyaBTOMaTOB nB3 B M-20-l IpOH3BO.[(HliCSI qepe3 MaiiiHHy MHHCK-2, B peayn&Ta-
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Te qero B 1965 ro,lly aa M-20-1 caKOHOMneao omonl) 600 'JacoB. Ha MHHCK-2 aanaJKeHa 

o6paTHB.SI nepe,lla'l{a HHcPOpM81lHH B H3M9pHTenbHbiR: n•!HTP nHcS>. OcymecTaneaa CBSI3b 

MHHCJt-2 c nonyaBTOM8TOM B nHn • TipoBO,llHnHCb ,llanbHeftmHe pa60Tbl no pemeJIHIO npo6ne

Mbi oxpaHbr naMSITH aa aToft MamHae. Ha MamHae MHHCJt ·2 noAKniO'IeHo BTopoe MarHHTHoe 

onepaTHBHOe 3anoMHH810Wee ycTPOftCTBO (M03Y}. 3.'l.Bepmeaa pa6oTa no BBOJlY ycTpoftCTBa 

AnSI Anrona. 

TionyqeHHe MamHHhr E3CM-3M noTPe6oaano c rrenHaJibHOR: no.llroTOBKH K8.llpOB AnSI pa-

6oThi H8 Heft. rpynna OTJlena nonHOCTblO OCBOHna M !liDHHy H C8MOCTOSlTelibHO, 6e3 Y1J8CTHSl 

38BO.llCKHX aan8.ll'IHKOB, oTnaAHna MarnHHy Ha 3aBO.llE. BbiJXaHo T9XHH'IecKoe 3a.ll8HHe aa no,ll

roroaxy noMemeHJI.K ,lln.K ycTa.HOBKH MamHHl>l ( CTpoH~~elibHa.K 'lacTb, oxnaJK,lleHHe, aneKTponH

TaHHe H ocaemeHHe). CoBMeeTHO C OT,llenoM Hay'IHbX p83p860TOK nB3 H M8T9M8TH'I9CKHM 

OT,llenoM Bbipa60T8Hbi npe,llBapHTelibHbl9 TeXHH'IeCKHE• TP960BaHH.K Ha MO,ll9pHH381XHIO M8illHHbi 

H pa3pa6oTKy a.aemaero 6nou CB.K3H c nonyaBTOMa•raMH. KonneKTHBy E3CM-3M npe.llCTOHT 

npo.llena'I'It cepbe3HYJO pa6oTy no cBst3H ee c nonyaJ~TOMaTaMH. CoBMecTHO c nB3 cocTaB

nsreTCSI nnaa .llalibHeftmero pacmHpeHHSI B03MO>KHOCTE•ft Hcnolib3oBaHHsr MamHHbi E3CM-3M. 
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III. PABOTA OCHOBHblX Y'CTAHOBOK :H C03.QAH:HE 
3KCnEP:HMEHTAnbHOYf AnnAPATY'Pbl B 1985 rO.QY' 
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nAEOPATOPHH BbiCOKHX 3HEP1HYI 

Har'lllo-MeTO.llH'IecKHe pa6oThi, HaXOA51lllHecg B cTaAHH pH3H'IecKoit aana.llKH 

1. B hi c o K o H H T e H c H B H hi it n y 11 o K 11 - M e 3 o H o B. B nepBOM nonyro,gss 

1965 ro,ga 6hina 3aBepweaa Hana,gKa BhiCOIWIIHTeHcHBHoro ny11Ka '" - Me30HOB (Mo,gep

H1138IlHSI nyqKa M
3 

). 

ny'IOK HMeeT cne,gyiOlllKe xapaKTepiiCTIIKII: 

a) KMnyn&c 4 ":" 1 f'aB/c; 

6) Ap • + 0 01· p - J • 

) -4 
B BXO,IlHaSI anepTypa - 4 • 10 CTepa.ll,; 

r) WHpiiHa 11306pa:>KeHKSI no BepTUKanu - 35 MM i 

- . - no ropU30HTanK 

0 
8) paCXO,lliiMOCTb 0,5 ; 

- 30 MMj 

) 4 -e KHTeHCIIBHOCTb 10 fT /101Q p ( npK IIMnynbCe fT -Me30HOB 4 lSB/C ). 

2. ny'IOK A1 (aHTIInpOTOHhi c IIMnynbCOM 80 3 raa/c ). B Te'leHHe 

nepsoro nonyro,g1151 38Bepweua uana.nKa KaHana, r,ge ,nn.SI O'IUCTKII. qacTIIIl ucnonb3yeTc.SI 

,gsyxKacKa,guaSI aneKTpocTaTJI'IecKaSI cenapansSJ. Cxewa KaHana noKa3aHa Ha puc. 41. 

npu pa6oTe KaHana B pe:>KHMe cenapanHII aHTHnpoToHoB nonyqeHhi cne,gyiOllllle xapaK-

TepUCTHKH: 

a) KMDynbC '18CTKil - 2,81 f'as/c; 

6) Ap/ p = '!.._0,008; 
-4 

B) BXO,llHaSI anepTypa 1 • 10 CTepa,g j 

r) pa3Mep U3o6pa:>KeHII.SI no sepTHKanH ( B nnocKOCTU cenapanuu) aa 1-oit Maccosoit 

wem1 - 3,4 MM; 

,g) Koa<tJ<tJsnueHT cenapanu:u: ( oTHoweHHe cenapanu:s K wupHHe H3o6pa:>KeHH.SI) - 3,5; 

e) pa3Mep 11306pa:>KeHHSl no ropU30HTans Ha nepsoA MaccoBoA menu - 8 MM; 

:>K) pa3Mep H306pa:>KeHH.SI no BepTHKanH Ha BTOpOit MaCCOBOit menU - 3,3 MMj 

3) Koa<P<PunueHT cenapanuu Ha BTopoA Maccosoit men11 - 3 (puc. 42) ; 

II) WUpHHa H306pa:>KeHKSl no ropU30HTanH - 4 MM j 

K) 'IUCnO aHTHnpoTOHOB Ha BTOpoA MaCCOBOA menu 8- 10/10
11

p; 

n) COCTaB ny'IKa nocne BTOpOit MaCCOBOit menu Ha 1 p • 0,111'- • 

npoBO.llSITC.SI pa60Tbl no ynyqweHUIO napaMeTpOB ny'IKa H OTna,gKa pe:>KHMa ero 

COBMeCTHOit pa60Tbl C 2- MeTpOBOJt nponaHOBOit KaMepoit. 

3. n y 'I 0 K A2 ( a H T II n p 0 T 0 H bl c H M n y nbc 0 M 5 r 3 B/ c ) • B Te'leHHe nep

Boro nonyro.llH.SI 6bma npose,geHa aana,gKa c ny'IKOM scex ycTpoAcTB aneKTPO.llHHaMH'IecKo

ro cenapaTopa qacTHil BbiCOKHX 3Heprllit nB3. 
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PRe. 41 

'.{.1t.·l ~-'1.~ lii\ ~~---u- \J 1.10 \t?.1/iiil-__.;.---lir'l "'' --- __ , __ .. ,,.,, 
i,1s. _______-1 ~~__....,-- 11:0) ,.,~.~~cf ~ .. oTPax flltJtC'aY ~.~e~Tpe!"'"'\w ~ Kopnyc Nf6 

PactTO-~~~~~~ 6 "''rpa 

l<oopguHO"Tbl Muw e 1-111. 

'f= 85° 
R=R0 ·30MM 

PeJKuM 11 UH3 U Ma• ! ~Humoo 

L·f - 4-08 
!..· 2 - 307g 
KM·I- S2 I. 1..·3 , .. a 
t.·'f : ~$sa 
M·l - i+f~f L,·J; ,,oa 
1.-6 ::: tfi;,Ba 
>(M·2- l,5C1 
L-7 _ 6,2a 
<.-8 - ~~~g 

~!-1 
~t::; ... ~ 
;.; ~"' 
Q: tJ lc 
~g.c;:, 

6:i;~ 
::t.: t..J 

"'b 
g.~ 

o(.: 13°40' 

P- Ooi003Hau nompiiCOk 
z~!: ~~~~~g~a~uHUfa/7~17·16 
!.• 2· MOt/'luTHOII I!U/'160 1111! ·16 

~:j: e~~e~~~r~~~~~·MI7-f7 
11-J- uMnyntocHolu ~<~0/VIutrtamop 
L-~· MOr,umHOf; /IUI'IilQ M/1·17 
"-S- MOrHUfTI"Ofi I!UI'IJO M/1·17 
c-:- neoSaR ceKL!UII cenaoarnooa 
':M-1·K'0•1niHCUf,XI(X;,jU/J MIZ2HUM Cn·IO 
§:~ :~~~ga'/; C 10'tlf~flcrfl~~fmapa 
'1-f· na8~Ra'rR:JoiU M02HUm Cn•94 
L·S· Mazf:tumHOII I'!UH60 M/7·/S 
1.-6· MOtHum,aR nw<Ja /1117•tS 
2-3- mpembll ce~<u,ufl cenaoamooa 
KM·Z· KOM!I~HCUP._ifiCII.IUIJ fll(/l'lfUT 'Cff-11; 
:-., - "er!Jtpmall W<u,u.R cenaoamopa 
"·"- MOlHUmHOII lfUifJO /1117•7 
1.·8· .MQlHI.ifTIHQ/1 11VHJ0 1>!/1• t6 
1'1-S- :enapvpyiCu.oaP ... e.111 t , 
M·2· MOZ,<./1, Cn·'l ; nyJI>ipi>KOOOU 

KaMepou. s, Sz s~ CU,uHmiJI71fiiUU0HHbl€! cvein~IIICU 
sc- :~;.Hmu/11711 U,IIOifl1111'- ~tiQI(III.IuU 

c~eA~~~a KaHana 6t.5M. 

CxeMa pncrronO?I<eHHSI o6opynoBaHHSI aHTilrrpoTOHHoro Ka ··ana c pc 2,81 faBle. 
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N (S,S~5")· 
MK (S, Sl) 

60 o ro-3 ·~ 

500 

4oo 

zoo 
p 

Pnc. 42. Pa3neneane n cocTaB ny'IKa B 2, 75 r::m/c aHTimpOTOHHOM KaHane ( Ha BTOpOH 

MaCCOBOf! memr) o 
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a) CKcTeMa KpaTKoro ycKopeHK51. Onpo6oaaa pH:>KHM pa6oThi CHHxpo¢aaoTpoaa aa 

'lacToTe 150 Mru. Koa¢¢HUKeHT aaxaaTa qacTHU np11 nepexo.o:e 113 pe:>KHMa ycKopeHH51 aa 

nepaoA KpaTHOCTH ( f • 1,4 Mru) aa KpaTHyiO qacToTy cocTaanHeT ~ 10%, KaMepeaa 

abiCOKO'IaCTOTHaSI CTPYKTYpa aTopli'IHOI"O nyqKa qacTIIIl' pc- 4,95 raa (pHc. 43). 

6) Onpo6oaaao npa pa6oTe c ny'IKOM oTKnoHHIOtUee ycTpoAcTao (8 peaoaaTopoa), 

nonyqeaa aenli'IHHa OTKnOHeHH51 qaCTIIU C JiMnynhCOM 4,95 raa • 10 CM (pHC. 44). 

a) npoae.o:eaa HaCTpOIKa onTHKH KaHana H nonyqeHbi paaMepbl H306pa:>KeHH51: no aep

TRKanK 25 MM 1 no I"OpH30HTMH 20 MMo 

B .o:eKa6pe 6hln npoKaae.o:eH COaWeCTHhll aanyCK acex CHCTeM H ycTpolcTa aneKTpo

AHHaMH'IeCKOI"O cenapaTopa H nonyqeH cenapapoaaHHI~A nyqoK aHTHnpoToHoa. B TeqeHHe 

.O:nRTen&HOI"O apeMeHR ace CHCTeMhl cenapaTOpa pa6oTanH yCTOI'IHaO. npoae.o:eHHhll nycK 

cenapaTopa no.o:TBep.o:Kn npaBJin&HOCTb OCHOBHhiX npKHilKnOB ero pa60Thlo B HaCTOSilUee 

apeMH npo.o:on:>KaeTcH pa6oTa no yMeH&llleHHIO ¢oRa, yaenaqeHRIO HHTeHcHaHoCTH qacTHU 

.o:o npoeKTHhiX ycnoaaA. 

4. A ayxM e T pos a H n po n a a o a a 51 KaMe p a. 3aaepllleHhl pa6oThi no c.o:aqe 2-

MeTpoaoA nponaHoaol KaMepbl a peryn51pHyiO 3KcnnyaTaUHIOo npoae.o:eHbi npo6Hhle nyCKH 

KaMepbi a Mal"'HIITHOM none COaMeCTHO C 3 - raaHbiM aHTHnpOTOHHhiM KaHanOMo C.o:enaHo 

oKono 1500 ¢oTorpa¢aA. 

B HacTOHlUee apeM51 ae.o:yTC51 pa6oThi no ynyqureHKIO ¢oaoabiX ycnoaHA pa6oTbi KaMe

Phi COaMeCTHO C aHTHnpOTOHHbiM KaHanoM, a TaK:>Ke :CIO.O:I"OTOaKa K COCTaaneHHIO nporpaMM 

reoMeTpH'I9CKOI o6pa60TKH C06biTIII, aa¢lHKCHpoaaHHbiX a KaMepe. 3¢l¢leKTHBHOCTb perK-

CTpaUHR y -KaaHTOa a 6onblliOI nponaHoaol KaMep';) aH.o:Ha ll3 pHC 0 45,46. 

5. M eTpoa a 51 :>K ll .o: KOa on: opo.o: aag nyahl pbKOa a 51 KaMe pa. B MapTe 

1965 I"O.O:a 6bin npoae.o:eH aTOpol aanycK MeTpOaol KaMepbi Ha nyqKe OTpHUaTenbHbiX 

nHOHOa C liMnynhCOM 5 raa/c, TpaHcnopTHpoaaHHhiX 119p93 aHTHnpOTOHHhll KaHan. KaMepa 

aany.::Kanacb 6ea MarHHTHOI"O nonH H npopa6oTana Tpoe CyTOK a paanH'IHbiX pe:>KHM8Xo no

ny'iaHbi ¢oTorpa¢RK ny'IKOabiX qacTHU ( pac. 47). Bo apeMH nycKa oTpa6aTbiaanHCb cHcTeMhi 

ynpaaneHHSI KaMepol COaMeCTHO C YCKOpHTeneM. Bb!na npoae.o:eHa Hana.o:Ka CHCT9Mbl nHTa -

HHSI Mai"HJiTa, aKniO'IaSI CTa6Knii:3allHIO TOKa. CHCTeMa nHTaHHSI pa6oTaeT a npe.o:enax Tex

HB'IeCKOI"O aa.o:aHRSio 

npoae.o:eHbi Mai"HHTHble H3M9peHHSio YfaMepeHa ·ronorpa¢IHS1 MarHHTHOI"O nonSI B pa6o

'19M o6'beMe KaMepbi c lllaroM 50 MM a aanpaaneHIIHX x, y • B cpe.o:aeA nnocKOCTH o6'b

eMa KaMepbi BenH'IHHa nom1 MO:>K9T no.o:.o:ep:>KHBaTbCSI nOpSI.O:Ka 19000 3pCT9.0: C OAHOpO.O:

HOCTbiO a nnocKOCTH XY ae xy:>Ke 'leM 0,2%. B aanpaaneHHH oc11 ¢oTorpa¢KpoaaHHSI He

o.o:aopo.o:HoCTb non51 COCTaBnHeT OKOnO 4%, npH'I9M C R3M9H9HH9M KOOp.O:HHaTbi H90AHOpOA

HOCTb MeH51eTC51 nKHeiHOo 8 HaCTOSilUee Bp9MSI pa60Thl no yKpenneHIIIO KaTyllleK OKOH'I9Hbl 1 
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Puc. 44. 0TKnOH9HH9 ny'IKa qaCTHll :; HMnynbCOM 4,95 fas/c B 38BHCHMOCTH OT C.UBHI'a 

tflaa tP Me>K.Qy CHCT9MOA :t:paTHOI'O yCKOp9BHSI H OTKnOHSJIOIItHM yCTpOACTBOM. 
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xaMepa no.o;roTosneua x axcnnyaTauuu. CosMeCTHO c OT.llenoM U3Mepeuu:lt u BbP:iUCnuTenb

HbiN ueHTpoM OvBIH Be.o;eTCSI pa3pa6o.Txa reoMeTpii:'lecKo:lt nporpaMMbl, y'IUTbiBaiOme:lt 

HeO,AHOpO.AHOCTb MarHUTHOrO nang, ,AUCTOpCUU OnTU'I9CKO:lt CUCT9Mbl 1 UOHK3aUUOHHbl9 nOTepu 

K MHOrOKpaTHOe xynOHOBCX09 pacceSIHUe. 

6. AnnapaTypa C 6ec¢unbMOBbiMU KCKpOBbiMU KaMepaMU ,AnSI Re-

cne.o;osaHK:lt rr p 
O 

- p ac c e SI H K SI H a y ron 180 • Pa3pa6oTauo .o;sa BapKaHTa 6ec-

<PanbMOBbiX KCK.pOBbiX xaMep DpOBOnO'IHOrO TUna. 8 cneKTpOM9Tpe DpOTOHOB OT.o;aqu 6y.o;yT 

RCDOnb30BaHbl DpOBOnO'IHbl9 K.8M9pb1 CO C'beMOM RH¢OpMaUKR C nOMOIUbiO <jJeppUTOBbiX xo-

neu. Jlng .A9T9K.TRpoBaHHbiX pacceSIHHbiX H83a,A fT - M930HOB 6y .AyT Rcnonb3oBaHbl DpO-

BOnO'IHble KaMepbl C MarHHTOCTpRKUROHHbiMH Jil(HJlSIMR. 0npo6oBaHHb19 CHCT9Mbl noKa3anu 

BbiCOKHe a¢¢exTUBHOCTH pa6oTbl u 'tO'IHOCTH · U3Mepeuu:lt Koop.o;HHaT • K oMn-

neKc pa3pa6oTaHHO:lt annapaTypbi ( puc. 48,49) no3aonSieT npoBO.AHTb uccne.o;osaHHSI rr p 

paccesJ:HHSI Ha3a,A 693 KCnOnb30BaHHSI aneKTpOHHbiX llbi'IHCnHT9nbHbiX MaiURH. 

7. AnnapaTypa .o;nSI uccne.o;oBaHIISJ pe.o;KRX pacna.o;oB M930-

H 0 Bo Vfccne.o;osanRCb pa3nR'IHbl9 CHCT9Mbi HCKpOBbiX ItaMep, B TOM 'IRene C 6onbiURMR 

npOM9:lKYTKaMR Jl II30TpOnHb19o nonyqeHbl xapaKT9pBCTHKB STKX KaMep npB pa3nU'IHbiX aa

nonHeHKSIX B ycnoBRax pa6oTbl. 

8. A D D a p a T y p a .A n Sl H C C n e .A 0 B a H R SI p a .A Jl au Jl 0 H H b1 X p a C n a .A 0 B 6 0 -

3 0 H H bl X p e 3 0 H a H C 0 B. Jlng RCCne.o;oBaHRSI pa.o;JlaJIJlOHHbiX pacna,AOB 6030HHbiX pe30Hau-

0 
COB TUna X -+ 2y B auanorB'IHbiX HM p83pa6or.aHbl R HCDbiTaHbl CHCT9Mbl UCKpOBbiX 

KaMep C 6onbWHMJl DpOMe:lKyTKaMB1 pa6oTaiOIUB9 COBN9CTHO C 6onbWRMR qepeHKOBCKUMB 

cqeT'IHKaMR nonuoro nornomeHJISI u npe.o;Ha3uaqeHHbre .o;ns H3Mepeuu:lt yrnoB BblneTa e 

aueprHH y - K.BaHTOB ( H anexTpOHOB). H CDbiTaHHSI annapaTypbi DOKa3anu ee BbiCOKHe 

yrnosble (0,1°) u auepreTuqecKue pa3peureuuSI ( - .5%}. 

MeToLI pa6oTbl 

1. JlsyxMeTposaSI :lKRLIKOBOLIOPOLIHaSI uy3blpbKOBaSI KaMepa. H3ro

Tasnusanucb y3nbl KaMepbl ua 38BOLI8X CCCP H B U3M OHHH. 

2. ABTOMaTH3aUHSJ o6pa6oTKH aKcnepuMeHTanbHbiX LiaHHbiX. Benucb 

pa6oTbi no cneLiyiOIUUM uanpasneHUHM: 

a) p83pa6oTKa CHCT9Mbl pa60Tbi 10 nonyaBTOMaTOB C MOHTUpyeMO:lt B nB3 MaWRHO:lt 

E3CM-3M; 

6) pa3pa6oTKa cecTeMbl H P D 

B) noLirOTOBKa K aKcnepHMeHTaM c E3CM -31\\ c ¢u3R'I9CKUMU ycTaHoBKaMu ua nu-

HHR; 
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r) coa.naHHe HaMepaTenLHoro uea-rpa; 

.ll) paapa60TK8 paanH'IHblX aneKTpOHHbiX CX9M .z:tng npOB9,ll9HHSI <j>&3H'I9CKHX 3KCnep11-

M9HTOB. 

3. p a 6 0 T bl n 0 K p II 0 r e H H 0 A T eX H H K e : 

a) accne.noaaTenbCKHe pa6oTb1 1 CES13aHHble c paapa6oTKOii: 11 ycoaepUieHCTBOBaHHeM 

:>KH.llKOBO.llOPO.llHbiX ny3bipbKOBbiX KaMep II WIIUiaHel; 

6) paapa60TKa .lliOapHOH CHCT9Mbl TellnOII30nSIUHH .z:tnSI 2- M9Tp0BOH BO.llOpO.llHOI K8-

Mepbl; 

B) no.z:trOTOBKa K pa6oTaM no KplloreHHbiM CHCT9M8M MHOrOKy60BOI :>KH.llKOBO.llOpO.ll

HOit nyabipbKOBOI K8M9pb1; 

r) 9KCnnyaTaUHSI 40-caHTHMSTpOBOI BO.llOpO.llHOI KaMepbi II BO.llOpO.llHO-renHeBblX 

O:>KH:>KHTenbHblX ycTaHOBOK. 0:>KH:>K9HO 15000 niiTpOB .:>KII.llKOro BO.llOPO.ll8 II 4400 niiTpOB 

:>KII.llKoro renHSii 

.ll) pa60Tbl no CBepxnpOBO.llSilllHM :\4:8T9pllanaw. 3ax:OH'19Hbl IICCne.llOB8HIISI { COBMQCTHO 

c Ka<j>e.npoA MeTannoae.neHHSI M VI~ J.1 npa yqacTIIII coTpy .llHIIKOB J.1 HCTIITyTa Sl.llapHhlX llc

cne.noaaHHii: Y:CAH) caepxnpoBO.llSillliiX Hllo6aA-uHpKOHHeBbiX cnnaao:a c 6onbUIIIW co.nep.:>Ka

HIIeM UllpKOHIISI. Cnnaa o6na.naeT BblCO(HMB CBepxnpOBO.llJilllBMII nOK838TenJIWII { CM. 

pac. 50) 11 aecLwa TexHonorB'IeH. Ha 6aae aToro cnnaaa RaroToanea caepxnpoBO.llSillllll 

warHHT c nonew 85 Krc { eM. pac. 51 H 52). npoB9.ll9HHbl9 Rccne.z:tOB8HHSI C03.ll810T 

peanLHyro ocHoay .o.nSI acnonb3oBaHHSI cHepxnpoBO.llSilllRX ycTpolcTB a OYIHH. 

Pa6oThl no Yny'IUieHBIO napaweTpoa CIIHxpoWaaoTpoaa 

B 1965 ro.o.y npoae.nea PH.ll ycoaepUieHcTaoaaHKA paanii'IHbiX yanoa caaxpo<PaaoTpoHa 

H BHe.npeHbi HOBb19 p9.:>KIIMbl ero pa60Tbi. 3TH MeponpBSITIISI ll03BOnllnll Cylll9CTB9RHO yny...

lliHTb 3KCnnyaT8UHOHHbl9 xapaKTepHCTRKII CHHXpo<j}830'I'pOH8. HR.:>Ke .ll89TCSI nepe'I9Hb OCHOB

HhiX MeponpHSITHA no 3TOMY HanpaaneHHIO pa6oT B na6opaTOp11Ho 

1. OcymecTaneH nepeao.o. cacTeMbJ aneKTponRTAHHSI c 7 KB aa 8,2 u, 'ITO noaaona

no yaenii'IKTb 'laCTOTy UIIKnOB H8 10%. CymeCTB9HHO yny'IUI9H aaKyyM B K8Mepe CIIHXpo<Pa-
-6 -6 . . 

30TpoHa ( C 6 - 7 • 10 .llO 1•10 MM pT. CTo ). 

2. Paapa60T8Ha II 8B9.ll9Ha B 3KCnnyaT8UHIO CIICTeMa CTa6RnaaaUIIII OTC9'1KII no aena

'IHH9 warHHTHoro nonH ycKopRTenH H H nporpawwaoe perynapoaaHRe ero npoaa:ao.o.Hol H 

B pe:>KRMe "CTOna"' • 

3. Paapa6oTaH ll IICCne.noaaH HOBbit THn HH.llYKUROHHbiX anex:TpO.llOB { pHC. 53 ) f 

SIBnSIIOlllHXCSI aneM9HTOM .z:taT'IHK8 HHcl:JopMaUHII 0 nonO.:>K9Hilll Op6HTbl nyqKa1 KOTOpbii pa6o-

T&eT B ycnOBHSIX CHnbHbiX MarHIITHbiX noneA. 

4. TeopeTH'19CKII accne.noaaH H npaKTR'ISCKH ocymecTaneH HOBbiA MeTo.ll KanH6poau 

HH.llYKUHOHHbiX aneKTpO.llOBo 

116 



117 

. 
C>lt) 
0.. 
Q) Q) 
l u 
c:a .a 
).: ~ 

>:>:: t:: 
0 l = IS: J::( 
0 IS: 
O..o.. 
0 t:: 
J::( 

0 l 
J%l 0 
0 = ).: 0 
J::( ... = 0 liE 0.. 

t:: 
>:>:: 
0 u 
J%l 
0 c:a 
O..:z:: 
... 0 
Q) C') 
l Q) 
I ~ ..... 

. 
r
..r . 
u = 0... 



8II 



Pac. 49. KoMnnexc annapaTypbi .ctnH accne.ctoBaHRH rr p -pacceHHRH aaaa.ct. -
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5.0cyUleCTBJ18HO UCCJ18.llOB8HHe pe>KHM8 BTOpiP!HOrO 38XB8T8 H ycKopeHHSI q8CTHU B 

pe>KHMe "cTona"' M8rHHTHOro llOJlSI llOCJ18 B38HMO.ll8ACTBHSI qacTH nyqKa C MHlll8HbiO B OT

cyTCTBHe YCKOpSIIOUlero 3JleKTpHqecKor::> llOJISI. noK838H8 B03MO>KHOCTb ocymecTBJl8HHSI 

TaKoro pe>KHM a (puc. 54). 

6. Bse.neHa B 9KcnnyaTauHIO armapaTypa .nnSI no.nasneHKSI KorepeHTHhiX cpa30BhiX Ko

ne6aHHA nyqKa YCKOpSieMhiX npOTOHOB, KOTOp8S1 IT03BO.i1HJ18 ynyqlllHTb napaMeTpbl nyqKa B 

KOHU8 ycKOpeHHSI (pHCo 55). 

0 0 
¢830BbiA p83M8p (} yM8Hblll8H C 140 .llO 70 , COOTB8TCTB8HHO pa.UH8JlbHbiA p83Mep 

(no aMnnHTy.naM cpa30BhiX Kone6aHHA) - c 40 .no 16 MM, 9HepreTHqecKHA pa36poc B nyqKe

c ±_2,8 .no ±_0,9 M9B. no.uasneHHe Kone6aHHA il03BOJISIST CHH3HTb aMnJIHTY.llY ycKOpSIIOUlero 

Hanpg:>KeHHSI B 1, 7 pa3a. YnyqllleHHe xapaKTepHcTHK nyqKa no3BOJIHno ysenHqHTb 3axsaT 

qaCTHU B pe:>KHM Kp8THOrO ycKopeHHSI .llJlSI cenap8UHH 8HTilllpOTOHOB .llO 70% npll CHK:>K8HHK 

H8llpSI>K8HliSI Ha p830H8Tope C 250 .llO 70 KBo 

7. Bse.neHa B 9KcnnyaTauKIO CllC'l'eMa "'3cTacpeTa', ocyw:ecTBJISIIOW:8R nepexo.n Ha yc

KopeHHe C llOCTOSIHHOit qaCTOTOA, qTo co6ecneqHB88T llOBbllll8HHyiO CTa6RJlbHOCTb 38XB8T8 

nyqKa B pe>KKM KpaTHOrO ycKopeHHSI ll]Jil pa6oTe CHCT8M cenapaTopa aHTilllpOTOHOB. 

8. BhmonHeHbi pa6oTbi no cpll3JlqecKoMy o6ocaosaHKIO 6hiCTporo BhiBo.na nyqKa npoTo

HOB Jl3 CHHXpOcp830TpOHa. 3aKOHq8Hbl llp08KTHhi8 pa60Thi no C03.ll8HKIO M8rHKT8 .ll8cpJI8KTOpa 

Il .npyroA annapaTyphi. 3asepllleH pacq,~T CKcTeMbi TpaacnopTilpOBKJl BhiBe.neaaoro nyqKa B 

llaMepHTeJibHhiA naBKJlhOH ( HeATpOHHhiA 1. Bht.llaHo TexaKqecKoe aa.naHJle Ha npoeKTHposaHJle 

9J18M8HTOB IlOHHo-ollTJiqeCKOit CJlCT8Mbl, 

9. Paapa6oTaHo ycTpoAcTBO .nng KanR6poBKil RHTeHcRBHOCTR nyqKa np11 o6nyqeHRH 9Mynh-

5 6 
eRA aa yposae 10 - 10 qacTKU B KMrrynhce. 

10 • .LlnH nRHeAHoro ycKopRTSJISI Ha 20 M9B c :>KeCTKoA cpoKycllpoBKoA BhinonHeH pSI.ll 

TeopeTJiqaCKHX, npoeKTHhiX II KOHCTpyKrOpCKKX pa6oT: npOB8.ll8HO 9KCll8pRM8HT8JlbHOe onpe

.ll8J18HKe q8CTOTHbiX xapaKT8pHCTHK p830H8TOpa; K3rOTOBJ18Hbl pa6oqJie qepT8:>KK pe30H8TO

pa; IIpOil3B8.ll8H pacqeT YCKOpSIIOW:eA C.lCT8Mhi ( Tpy6oK .npeAcpa); npOK3B8.ll8H pacqeT cpa-

30BOrO .llBH:>K8HHSI qacTKU B JlHHeil:HOM rcKOpHTeJie Jl onpe.neneH 9HepreTKqecKRA Cll8KTp 

qaCTHU H8 BblXO.ll8 113 nY; 38KQHqeHa 3KCIIepKM8HT8JlbH8SI Il T80p8TKqeCK8SI pa60T8 no on

pe.ll8J18HRIO onTilMBJibHhiX napaMeTpos JIHH3 >KecTKOA cpoKycRpOBKH ycKopRIOW:e-cpoKycKpyiO

Ulero K8H8Jl8 ( Ha pHCyHKe 56 llOK838H8 .npeAcpoBaSI Tpy6Ka C JlllH30A); paapa60T8Hbl ll c.na· 

Hbi B npoll3BO.llCTBO pa6oq11e qepTe>Kll ~aKyyMHoro 6aKa .nnSI peaoHaTopa. 
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Tafi11ul..la 
xapaKmepucmuKu coneuouaa 

u3 Nb-75Zr 
r,..m uap. UuNG IIUCnO ICDJcp •a MOll& H/J tcpuT 

H caaaua • • JQnon-~lr e111e11. TOft) 
&uncae 10-~ fCI"Cia (u-K 

"'"' "'"'· M"'· N~ rii.Jti' a KfC 

A 9 18 48 728 0.,29 Q,33 s.s O,t9 >90 )f7 

B 20 38 64 2145 0,28 0,33 ~!5 0.4t 60 24.5 

D. 42 6t 74 31.8(1 0.33 o,29 6.6 0.54 58 30,8 

Dz 6t 75 74 2393 o,33 0,2! 6,6 0,30 54 ~6.2 

CftcUUA 
coeiluHeHue 1.4 T KpuT H numaHue OK TOK 

Q tCrc 

D,j;Dr nocneao&amenbHO 4,2 43,6 36,& 

B+D nocneao&ame nbHO 4 .. 2 42.5 53 
4,05 46 57,!) 

IB+D) 
pa38enbHO 4,2 40 

58 +.q· numaHue 
ltZ 

l8+.D) 
paJ8enbNO 4, 7 

4i 
62 +~ 

t1UmOHUe r--
58 

&t<nalt non10co&(,.u Icon >2a) 27.3 

I &+D + non.oca 4..0S B' 

Puc. 52. 
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noK838TenK pa6C>Tbl CKHXpOdJ830TpOH8 B 1965 I"08Y 

3annaHKpOB8HH09 Bp9MSI pa60Tbl 

BpeMSI npocTOSI o6opy80B8HKSI aKcnnyaTauxoHHbiX OTAenoB 

3aTp8Tbl BpeMeHK 88 T9XHOnOI"KqecKy~ fi08I"OTOBKY CHHXpO

¢a30TpOH8 K pa6oTe K ll08I"OTOBKY K pa6oTe KCCneAOBa

TenbCKOA annapaTypbi 

BpeMSI pa6oTbi ua aKcnepKMeHT 

Il3 HKX! 

a) BpeMSI pa60Tbl Ha SKCnepllM9HTan~Hbl9 IlCCn980BaHIISI 

¢H31lKOB 

6) Bp9MSI pa60Tbl 88 IlCCneAOB8HHSI pe)KJIMOB pa60Tbl 

ycKopKTenSI 11 ycosepweHcTBoBaHK•:! ero o6opy 80B8HilSI 

CpeAHSISI llHTeHCKBHOCTb 

~8KCHM8nbH8SI IlHT9HCIIBHOCTb 

CpeAHSISI AnllTenbHOCTb UKKna 

124 

l{acbl 

6277 

394 

395 

5488 

5050 

438 

6,2: 1010 

1 : 1011 

8,8 C9K 

npoueHTbl 

100 

6,3 

6,3 

87.4 

80,4 

7,0 

npOTOHOB/UKKn 

npOTOHOBIUilKn 



' HHafiKt.euoH~a~e llfeKrPO'i.,, ,.a~ 
a.t11 ,dor., I HtJIHu.rH0/111 ntllfe . 

A - N IIIUI•• 11 llfii«NNttl ""-cMNiH,. 
'lu.Hit:t~U.WCitue IIMICTUHit/; 

6- TO~-h/C JlpCAociHtte 
ifuJACICT~UWCICU. lfAtlC'TUNtl.; 

8 - cer«a "' ,.,lo'IH....,&; r -ICHit~HW IIMJniiH & ..... 
"'.~ ... ; 

A -IMCTO C'OC~U· ~''"""".; E - c NHittl .,._.,, 

Pac. 53. 11anyKnHoHHbie aneKTpOJlbi, npenHaaaaqeHHbie JlnSI pa6oTbi a MarHHTHoM none. 

Puc. 54. OcnunnorpaMMa caraana HHTeHCHBHOCTH c HHJlyKnHoHHbiX aneKTponoa npH noa

TopHOM 38XB8T9 '18CTHUbl H8 CTone MarHHTHOrO nang B CHHXpO<jl830TpOHHbl ti 

p9)f{HMo 
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PRe. 56. Llpeil:!jloaasr Tpy6Ka c nRHao il: . 
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IIAEOPATOPvHI HilEPHbiX nPOEIIEM 

Pa60Thi a o6nacTH ycKO'f HTeneli 

1. npo61IeMa coa.n:aHHSI pellSITHBHCTCI<OrO UHK1IOTpOHa (PU) "Me-

3 0 H H 0 A q, a 6 pH K H... H a 700 M 9 B H a 6 a 3 e c: H H X p 0 u H K 11 0 T p 0 H a n H n. B 

1965 r. Ila6ope.TopHS1 sr.n:epHhiX npo6neM c~rnaMH 6onbu oil: rpynnhi yqeHhiX no.n: pyKoso.n:cT

BOM B.n • .[I.:>Kenenosa, B.n • .[I.MHTpHescKoro H E.Yi. 3aMono.n:'IHKOBa s cooTBeTCTBHH c pe

weHHeM XVII -ol ceccHH YqeHoro coseTa OYiHYi paauepHyna pa6oThi no pa6oqeMy upoeKTH

poBBHHIO ycKopHTellSI PU a pg.n:e npoeKTHhiX H HayqRo-Kccne.n:osaTenbCKHX KHCTHTYTOB. 

B cooTBeTCTBHK c TeM :>Ke peweHHeM B Ila6opa·ropHH 6hmo npose.n:eHo paccMoTpeHKe 

paanH'IHhiX npoeKTOB MeaoHHhiX <f>a6pKK, paapa6oTaHHb!X B CWA, K c.n:enaHo uo.n:po6Hoe 

cpaaHeHHe HX xapaKT9pHCTHK 1 napaMeTpOB 1 CTOKMOCT€1!: H T.n. CpaBH9HHe noKaaano, 'ITO 

Up09KT1 paapa6aTh!BaeMhiA B 0YiHYi, SIB1ISI9TCSI BnOllHH KOHKypeHTHOCnoco6HhJM 1 no pSl.O:Y 

OCHOBHhiX napaueTpOB 6onee nepcneKTHBHbiM 1 a no C'l OHMOCTH MeHee .O:OporHM ( CM. Ta6nH

uy 1). 

HayqH;o-Hccne.n:oaaTenbCKHe pa6oThi, CBSiaaHHbre c coa.n:aHHeM ycKopHTellSI "PU"', npo

BO.O:SITCSI B .O:BYX OT.0:91IaX na6opaTopHK - OT.O:ene HOBhiX yCKOpHTeneii (ycKOpKT91IbHhl9 npo6-

119Mbi) H OTnene 9KCnepHMeHTa1IbHO!i: Sinepaotl: ¢H3HKH ( r po6neMa IT01IY'I9HHSI,KaHa1IH38UHH nyt:JKOB 

BTOpH"'HbiX t:J8CTHU 1 MHIII9HH H T.n.) • B OTnene HOBbiX YCKOpHTellefi HB HM910IIIHXCSI nefiCTBYIOIIIHX 

M0.0:91ISIX (MaCwTa6 1/6) aaaepweHbi HCC119.0:0B8HHSI KOppeKTHpOBKH MarHHTHOro IT01ISI C no

MOl.UbiO TOKOBhiX o6MOTOK ( H.II. 3annai-~rH K .up.) (puc. 57) • a T8K:>Ke, cosMeCTHO c PTYi 

1KP8. IT01IY'i9Hhl U9HHhi9 onhiTHhle .n:aHHhle, .O:OKaaasmHe XOpOWHe Ka'leCTBa paapa6oTaHHOi!: 

9THM HHCTHTYTOM annaparypbl .0:1ISI ynpaaneHHSI <l:Jaaoii Up0119Ta ITY'IKa C UOMOl.UbiO llHKan

::meKTpO.O:OB. 3aaepweaa paapa6oTKa .n:aT'IHKOB CBT..{ TpaKTOB .0:1ISI cHcTeMbi cTa6HnHaauHH 

TOUOrpa<iJKH MarHHTHOrO ll01ISI H Hana:>KHBaeTCSI CHCT9M8 8BTOMaTH'IeCKOI o6pa60TKH peaynb

TaTOB MarHHTHhiX H3MepeHHii ( JO.H • .[I.eHHCOB H .n:p.). 

B 1965 r. lliHpoKo paaaepHynHCb pa6oThl, csSiaaHHhle c npo6neMoA Bhiso.n:a nyqKa H3 

KBMephi PU. PeaynhTaThl TeopeTHt:JeCKHX pacqeTOB nc• peaosascHoMy MeTo.n:y Bbrso.n:a 6hi1IH 

.n:ono:>KeHhl sa Me:>K.n:ysapo.n:soi!: KOH<l:JepeHnHH no ycKc•pHTellSIM so <PpacKBTH ( 1965 r.). 

8KcnepHM9HTa1lbH8SI npoaepKa M9TO.O:OB BbiBO.n:a nyt:JKl 6y .neT npOH3BO.O:HTbCSI Ha coa.n:asae

MOi!: a na6opaTopHH aneKTpOHHoA Mo.n:enH - aHanore ~ cKop~rTenSI. Ha Hei!: :>Ke 6y.n:eT ~ray

qaTbCSI nose.n:eHHe nyqKa ycKopeHHhiX 'IBCTHU npH o'leHb BbiCOKoA nnoTHOCTH o6'beMHoro 

aapg.n:a, 'iTO aa:>KHO c TO'IKH apeHHSI nepcneKTHBHOCTH PU B OTHOllleHHH .n:anbHei!:lllero no-

Bhllll9HHSI TOKa ITY'IKa. 

B HCTeKllleM ro.n:y y:>Ke HaroToaneH pSI.n: yanos yKaaaHHo:l!: Bhlllle Mo.n:enH ycKopHTenSI. 

B o.n:HOM H3 npoeKTHhiX HHCTHTyTOB paapa6oTaH H Ha:~oTosnes BT..{ resepaTop .0:1ISI ycKo-
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psll<>lUel CHCTeMbi aTOI MO.ll9JIH H B nu6op8TOpHH 38B9pill9H8 ero H8JI8,n:Ka. npu STOM no

nyqeua IIp09KTHag MOlUHOCTb 50 KBT ( H8 3KBHB8JI9HT) npu 40 ~rn. 0KOHq8HHe H3rOTOB

JI9HHg H MOHTruK8 MO.ll9JIH B n9JIOM H8lo(Qqeuo H8 KOH9II 1966 r. 

2 • .D.anbuelwee ycosepweHCTB<>sauue cuuxponHKJIOTpoua. B 1965 r. 

CHHxp<>IIHKJIOTpOH pa6oT8JI C HHT9HCHBHOC~!'bl0 BHyTpeuaero IIpOTOHHOro nyua 2,8 MK8 B IIO TOKY nc

npe:>KHeMy y.n:ep:>KHBaJI MHpOBOe nepB9HCTBO Cpe,n:H no.n:o6Hb1X pa6oT8IOlUHX yCKOpHTenel 

ua aueprHIO 6onee 300 ~aB. noKa38TEJIH pa60Tbi CHHXpOIIHKJIOTpOH8 npHB9,ll9Hbl B TaOJIB-

ne 2. 

Ta6nuna 2 

n OKa3aT9JIH pa60Tbl CHHXpOUHKJIOTpOHa nHn C 1 SIHB8pSI no 31 .ll9K86pS1 1965 ro.n:a 

3annauuposauuoe speMSI pa6oTbl 

B TOM •mcne: 

1) BpeMSI pa6oTbi ycKopuTeJISI ua SKCnE!pHMeHT8JibHbie 

uccne.n:osauu.s~ no ¢H3HKe 

2) BpeMSI pa6oTbl ycKopuTen.s~ no noBbiJneuuro ero 

a¢¢eKTHBHOCTH 

3) 3aTp8Tbi BpeMeHH Ha no,n:rOTOBKY K pa6oTe ¢H3H

qecKOI annapaTypbl u ua Texuonoru•Iec.KyiO no.n:

roTOBKy yCKOpHT9JISI 

4) 3KcnnyaTSUHOHHbi9 IIpOCTOH 

Cpe.n:HSISI HHTeucusuocTb 

~aKCHMaJibH8SI HHT9HCHBHOCTb ( KpaTKOHp9M9HHO) 

lfacbi 

6284 

5334 

408 

482 

60 

2,2 

% 
100 

85 

6,5 

7, 5 

2,3 MK8 

3,5 MKa. 

B HCT9Kill9M ro,n:y B COOTB9TCTBBll C nnaaoM 6biJIH BblnOJIH9Hbl CJI9.llYI<>lUH9 pa60Tbl 

no COBepweHCTBOBaHHIO yCKOpHT9JISI! 

a. Bse.n:eua B nocTOSIHuyro aKcnny•lTSUHIO cHcTeMa, ysenuqusai<>rua.s~ .n:nuTenbHOCTb 

HMnynbCa npHMepHO B 5 p83 ( OT 0,5 ,llc> 2,5 MeeK). npuHnHII paCTSI:>KKH BMnynbCa qaCTHII 

OCHOBaH Ha B036y:>K,n:9HHH pa,n:HaJibHbiX JCOJie6aHHI nepeMeHHbiM BO Bp9M9HH MarHHTHbiM no

neM TOKOBhiX KaTyweK nocne OTKnroqeunSI ycKOpsiiOIUero Blf uanp.s~:>Keuu.s~. CucTeMa noTpe6-

n.s~eT MOlUHOCTb 250 KBT H B03MyruaeT MarHHTH09 none ua 700 apCT9.ll B 06JiaCTH ( no 

yrny) 0,3 pa.n:uaua npu pa.n:uanbuo.a wupuue 20 eM. 

YfcnOJib30BaHHe paCTSI:>KKH HMnynb<:a 3HaqHT9JibHO nOBhiCHJIO a¢¢eKTHBHOCTb npoBe

.ll9HHSl ¢H3H'I9CKHX SKCnepHMeHTOB Ha n:f'IK8X nu- H MIO-M930HOB ( T 0 K. B 5-20 pa3 no

HH3HJICSI ¢ou SJieKTpOHHbiX YCT8HOBOK1 npHM9HSleMbiX B STHX OilhiT8X) H OTKpbiJIO B03MO:>K

HOCTH ,llJISl OCYlU9CTBJI9HHSl HOB-biX 1 paueo~ H9.llOCTYIIHbiX SKCIIepHM9HTOB. 

6. 3aseprueHbl pacqeTbl HOBOA CHC'r9Mbl BbiBO,lla npoTOHOB, npH KOTOpOI B K8Mepe 

YCTaHaBJIHBa9TCSI JIHllih pereaepaTOp1 H nepe,n:HSISI CTeHKB MarHHTHOrO KaHana OTKpbiTB (uMe-
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eT Bblpea) JJ.ml BXO.llBIUHX B Hero '18CTIIU:a Ilo pacqeTY HOB8H CHCTeM8 JJ.OJDKH8 o6ecne'll1Tb 

BblBOJJ. 2(}-30% BH:yTpeHHero ny'IK8 DpO'l'OHOB BM9CTO 5% 1 BbiDYCK89MblX DpH cym:ecTByiOIUeA 

CHCTeMe BblBOJJ.8. 

a. TeopeTH'IeCKH accneJJ.OD8H son:>oc nepesoJJ.a ycJCopaTenSJ a cpopcHposaaablA pe:>KHW 

nyTeM JJ.ByKp8THOI'O DOBblW9HHSI 8MDJIH1'YJJ.b1 YCKOpSIIOI.Uero HallpSI:>KeHHSI H DOBbiW9HHSI qac

TOTbl MOJJ.ymlllHH. IlpeJJ.B8pHT9JlbHble Of.b!Tbl DOK838nH 1 'ITO B HOBbiX yCJIOBHSIX HM99TCSI 

H8JJ.9:>KJJ.8 DOJIY'IHTb DO'ITH JJ.ByKp8TH09 YB9JIH'I9HH9 TOK8 CHHXpOUHKJIOTpOHa, T.e. 4-5 MKa • 

.llnSI ocymeCTBJI9HHSI 3THX yCJIOBKJt B na6opaTOpHH JJ.ml CHHXpOUHKJIOTpOHa paapa6a Tbl

B810TCSI 6onee MOI.UHblA (B "'!9Tblpe p838) 81.{ reHepaTop B HOBblA M8HBDYJISITOp, KOTOpbiA 

o6ecne'IHT raweaae o6paTaoro xoJJ.a BLI reaepaTopa B pa6oTY B pe:>Kli:We c pacTSI:>KKoA 

ny'I:Ka. 

r. BseJJ.eHHbll: a 1964 r. Tpa:KT w 10-weaoaos npopa6oTan B 1965 r. aa cpaaaqecKKA 

3JtcnepaMeHT 6onee 1300 qacos. Ha HeM y:>Ke BhiiiOJIHeHO H9CJCOJibltO pa6o'l' no Q>HaHKe MIOo

HOB B B H8CTOSIUlee BpeMH BblDOJIHS19TCH W9CTb BCCJI9JJ.OB8HIIA • .llnSI DOBblW8HBSI 3cpcpeKTBB

HOCTH BCDOJib30B8HBSI TpaKT8 3KCll9pHMHHT8Jl:&Hble yCT8HOBKH aapauee COOKpaiOTCSI H8 cne

UH8JlbHblX DJiaTcpOpMax H DO peJibC8M DOO'IepeJJ.HO DOJJ.K8TblB8IOTCSI K BblXO]J.HblM JIHH38M 

Tp8KT8 ( CM. pHc. 58) • J1HT9HCHBHOCTH Dy'IK8 OTHOCHTeJI:&HO M9JJ.JI9HHblX OTpBU8T9JlbllblX 

MIOOHOB ( 115 Mas) H ny'IK8 DHOHOB H8 BbiXOJJ.e Tp8KT8 yseJIH'IHHbl S 6 p83 nyTeM KOppeK

THpOSKH napaMeTpOB Tp8KT8 Ha BXOJJ.e :Iy'IKOS. IlepeqeHb ny'IKOS M930HOS, DOJiyqaeMblX Ha 

Tp8KTe (oT SHyTpeHHHX MHWeHeit), H H:c HHT9HCHSHOCTH yK838Hbl S T86JIHUe 3 a. 

HapSIJJ.Y c 3THM B na6opaTopHB JJ.llSI p83JIH'IHblX ODblTOS c M930H8MB nonyqeao eme 

HeCKOJlbKO ny'IKOB OT SHeWHHX MHWeHeJt. 3TO ny'IKH OTpHUaTeJibHbiX H DOJIO:>KHT9JlbHblX 

HHOHOS C 3HeprHeit S HeCKOJibX:O JJ.eCSIT~ OS Mas. Il OJiy'leH T8K:>Ke ny'IOK npOTOHOS C 3H9p

I'H9it 110-180 Mas (eM. Ta6nHuy 36). 
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T a 6 n H u a 3a 

VfHTeHCHBHOCTH nyqKQB qacTHU Me30HHO :'0 Tp8KT8, o6paaoaaHHbiX 

HB BHyTpeHHeH: MHUH•HH 

l..{acTHUbi 

MIO- -Me30Hhi ( npHMeCb llHOHOB 0, 7%) 

MIO -Me30Hbi (npHMeCb llHOHOB OKOnO 2%) 

MIO - Me30Hbi 

+ 
UH -M930Hbl 

UH -Me30Hhi 

67 ±. 4 

73 ±. 7 

153 .± 11 

115 :!:. 11 

167 ±.13 

275 ±.22 

98 .± 7 

98 .± 7 
152 :!:. 11 
250 :!:.18 
294 :!:.20 

Ta6nHua a6 

VfHTeHCHBHOCTb
2 

B ceK. Ha 80 CM 

3,5. 104 
4 

5,0 • 10 

7,0. 10
4 

1,1 • 10
5 

1,2. 10
5 

5 
1,0 • 10 

4 
6,0 • 10 

5 
3,9 • 10 5 
4,5 • 105 
5,0 • 106 
1,0. 10 

ViHTeHCHBHOCTH nyqKOB qacTHU, o6paaoaaHHhiX na anewHHX MHWeHSIX 

Ho~rep Kon- VfHTeHCHBHOCTH B ceK 

l..{acTHua 3HeprHSI nHMstTopa Ha ,ll8HHYIO nnoma.nb 

110 
7 2 

npOTOHbi :!:.9 5 3,2. 10 ( 19 CM ) 

180 8 5 7 2 
npOTOHbi + 5.10 ( 19 CM ) 

34 6 3 2 
UH -Me30Hhi 1.10 (80 CM ) 

50 6 3 2 
UH -Me30Hhl 8 • 10 ( 80 CM 

+ 34 6 
3 2 

UH -Me30Hbl 4 • 10 ( 80 CM ) 

06IUBSI CX9M8 nyqKQB OT CHHXpOUHKnOTpOH8 680 ~8B npHBe,lleHa Ha pHC. 59. 

Paapa6oTKa aoaoA annapaTyphr H MeTo.noa Hccne.noaaHHSI 

B 1965 r. B Jla6opaTopHH Sl,nepHhiX npo6neM cbrna npoae.neHa aHa'!HTel!bHaH pa6oTa 

UO 8BTOM8TH38UHH o6pa60TKH 8KCnepHMeHTBnbHhiX ABfiHhiX, HBnSIIOIUeACSI O.llHOH H3 HaH6onee 

BKTyanbHbiX B HBCTOSIIUee BpeMSI npo6neM. 
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1.3HB'IHTe1lbHbiM yen ex OM SIBH1ICSI BBO.ll ( B H8'181le ro.ua) B nocTOSIHHYlO 3KCnnyaT8UHlO 

Tpex D01IY8BTOMBTOB THna C03.ll8HHbiX B nB3 .ll1ISI o6pa6oTKH CHHMKOB C DY3blpbKOBhiX Ka

Mep H ocymecTBneHHe, cosMeCTHo c BU, npSIMOA: CBSJ3H o.uaoro nonyasToMaTa c aneKTpoH

ao-Bhi'IHC1lHTenbHoA MBWHHOft MHHCK-2. 3To nepBBSI CHCTeMa " on line " TBKOro THna, pa-

60T810m8SI B HHCTHTyTe. npo.ll01l)K810TCSI BHanorH'IHbie pa6oThl c .llpyrHMH nonyaBTOMBTBMH. 

3Ta pa60T8 B8)KH8 He T01lbKO .ll1ISI na6opaTOpHH 1 ToKo MO)KeT 6biTb Henocpe.llCTBeHHO HCnOnb-

30B8H8 1l860p8TOpHSIMH CTpaH-y'IBCTHHU, OCHameHHbiMII MBWHHBMH MHHCK-2 H1IH MHHCK-22. 

Bse.ueHbi B 3KcnnyaTauHlO H B Te'!:eHHe no'ITH ro.ua ycnewHo pa6oTalOT .usa nonyasTo

MaTa .ll1l51 npOCMOTpa CHHMKOB C HCKpOBbiX K8Mep ( cp • nerap H .Up.) • J.1arOTOB1leHO H MOH-

THpyeTCSI eme .llBeHB.llUBTb TBKHX nonyaBTOM~TOB. 

Paapa6oTaHa CHCTewa aBTOMBTH'IecKoro sso.ua JlH<jlopMauHH c ro.uocKona (A. H. CH

aaes, TSIH CeH KHp H .up.). 

Cepbeaao npo.llBHHynacb snepe.u paapa6oTKa CJWHHpy10mero asToMaTa aa aneKTpoHao

nyqesoA Tpy6Ke .ll1ISI o6pa60TKH cPOTOrpa<jlHA C HCKpOE•biX K8Mep. 

Paapa60T8Hbl H HCnbiTBHbi Ha ny'IKBX 'IBCTHU OT CHHXpOUHK1IOTpOH8 6biCTpO.lleftCTBylOWHe 

CXeMbi COBna,lleHHft H aHTHCOBna.ueHBA, a<jl<jleKTHBHO .Z:(eftcTBylOmBe B YC1IOBHSIX 601lbWOA: 

HHTeHCHBHOCTH (A.r. Mopoaos, c.r. BacBna.uae, lO.K. AKHMOB). 

2. B na6opaTopBH ( oT.uen A. H. CHHaesa) nposu.ueHa 6onbWasr pa6oTa B CBSI3H c 

C03.ll8HHeM H3MepHTe1lbHOrO ueHTpa HB 6aae MBWHHbi MHHCK-22, nonyqeHBe KOTOpOA aanna

BHpOBaHO Ha 1966 r. Paapa6oTaHa o6maSI cxeMa ueH~~pa, cocTasneBa nnaHHpOBKa no -

Mell{eHHA H p83MemeHBSI OCHOBHOro o6opy.llOB8HHSI. 

BonbwaSI pa6oTa npo.uenaHa B na6opaTopHB B a5nacTH paapa6oTKH HOBbiX HOBbiX npH-

6opos .ll1ISI g.uepHbiX Hccne.uosaHHA. YKa*eM JIHWb HnB6onee BB)KHble H3 HHX. 

1. 3Ha'IHT91lbHbiM .uocTB*eHHeM B o6nacTH paaJ:a6oTKH HosoA annapaTypbi SIBJISieTCSI 

38BepweHHe pa60Tbi COBMeCTHO C COTpy .llHHKBMH nB::I no C03.ll8HH10 2 -MeTpOBOft nponaHo

BOft nyablpbltOBoA KBMepbi B MarHBTHOM none. OcymecTBneH ee aanycK H nony'leHhi nepBbie 

CHHMKH B ny'IKe nHOHOB c HMnyJibCOM 3 ras/c ( M.n. BaJIBH.llHH, B.A. MoHceeHKO H .up.). 

B 6y.uymeM ro.uy KBMepa 6y.ueT pa6oTBTb B ny'!:Ke E.HTHnpoTOHOB 3 ras/c. 

2. B pa.llBOXHMH'IeCJtOM OT.llene na6opaTopHH ( l"pynna )f(. )Kenesa) B Mae sse.ueH 

60JibWOA MBrHBTHblft anb<jla-cneKTpOMeTp1 06JIB.ll810WIIA: paapeweHHeM 2-4 K3B H CBeTOCH

JIOft 0,08%. Ero qyBCTBHTeJibHOCTb npHMepHo B TbiCSI"Y paa npesocxo.uHT 'IYBCTBHTeJibHOCTb 

06bi'IHbiX, B TOM 'IHCJie H nonynpOBO.llHHltOBbiX, BJib<jla-cneKTpoMeTpOB. 

3. B na6opaTopHH npo.uoJI)KBJIHCb pa6oTbi no Hccne.uosaHHlO .ueTeKTopa qacTHu aosoro 

THna - CTpHMepHOft K8Mepbi. rnaBHOe BHHMBHHe 6biJICI COCpe,llOTO'IeHO HB H3y'leHHH CTpH

MepHOft KBMepbi ltBK .ueTeKTOpa 3JieMeHT8pHbiX B38HMO.lleA:CTBHA B ny'IKBX CHHXpOUHKJIOTpo-
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Ha. B peaynhTaTe 9THX pa6oT snepsbre y.uanoch coa.uaTh ycTaHOBKy co cTpHMepHoA: xa

MepoH:, ynpaansreMoA: nponopuHoHanhHUM CTWT'IHKOM, npHcrroco6neHHyro .unsr perHcTpauHH 

pacrra.ua H saaHMo.ueiicTBHR Me.um~HH ,rx MeaoHOB ( pKc, 60 ). KaMepa HanonHSieTcSI renHeM 

H HM99T ,llKaMeTp 400 MM H rny6nHy 150 MM, f1IIT8Hli9 OCyll.(eCTBJISI9TCSI OT HMIIYJihCHOrO 

reHepaTopa Ha 260 KB. 

4. Coa.uaHHaSI B 1964 r. rronSipH3osaHHaSI MHllleHh ( rpyrrna B.C. HeraHoaa) ocHameHa 

s 1965 r. 6onee MOll.(HhiM reHepaTopcM CBY:, ycTaHosneHa Ha rryqxe npoTOHOB H no.uroToa

neHa K npOB9.ll9HHIO HCilbiT8HHit B HOBbiX YCJIOBHSIX ( pHC, 61) • 

8 TOil: )K9 rpyrrne HM89TCSI HOBCe 0'18Hh B8)KH09 H MHOroo6ell.(810ll.(99 .llOCTH)K9HHe 

paapa60T8Ha XOJIO.llHJihH8SI MalllHH8 C peKOp.llHOit B HaCTOSill.(99 Bp9MSI .llJISI CB9pXHH3KHX 

0 
TeMnepaTyp xono.uorrpoH3BO.llHTenhHOC rhro 1800 apr/ ceK npH T= 0,1 K , rroaBOJISIIOll.(aSI no-

o 
ny'laTh B cTauHoHapHoM pe)KHMe Ha C'leHh .unHTenhHOe apeMSI TeMnepaTypy 0,055 K. 3To 

3 4 
.uocTHrHyTo 6naro.uapSI HcnonhaoBaHHD acpcpeKTa oxna)K.ueHHSI cMecH He H He npH a.aHa-

3 4 
6aTH'IeCKOM pacTsopeHHH He s He • CxeMa ycTaHoBKH .uaHa Ha pHc. 62. 

Paapa6oTKa arrnapaTyphr .llJISI HccneposaHHH Ha YCKOpHTene 

70 raa B CepnyxoBe 

f1pH fla6opaTOpHH Sl.ll9pHblX npof,JieM Ha 6aae pS1.ll8 H8y'IHbiX rpynn OT.ll9JI8 3KCil9pH

M9HT8JihHOit Sl.llepHOit cpH3HKH B 1965 J', 6hiJIH C03,llaHbl .llB8 HOBblX OT.ll9JI8 .llJISI paapa60TKH 

KpyrrHoit arrrrapaTyphl, npe.llH83H8'1eHHO~ ,llJISI HCCJ19.llOBaHHit, KOTOpbie 6y.llyT npOBO.llHThCSI 

HHTepHauHoHanhHhiMH rpynnaMH O'Vf.HH Ha ycKopHTene B Cepnyxoae. 

I. O.crHH K3 oT.uenos ( Hay'IHhiH pyxoao.crKTenh E.M. f1oHTeKopao, Ha'l. oT.crena 

r.YI. CemmaHOB) 3aHSIT paapa6oTKOil: MHOrOMeTpOBO:l!: nyahlpbKOBOA: )KH,llKOBO.llOPO.llHO:l!: 

KaMepbr B MarHKTHOM rrone. Coa.craHHeM KaMepbl 6y.ueT aaHHM8ThCSI 6onhlllOA: KonneKTHB 

y'leHhrx OYI.H'Vf, a TaK)Ke yqeHhiX H3 l~.UP, Y:CCP H .crp. cTpaH. B 1965 r. cocTaaJieH 

nnaH pa6oT no coa.craHHIO ao.uopo.crHoA KaMephr. Paapa6oTaH npe.craapHTenhHhl:l!: aapHaHT 

6noK-cxeMhi TaKoif KaMephr. PaccMaTpKsaiOTCSI aonpochr, cBSI3aHHhre c cpHaHqecKHM o6ocHo

saHKeM OKOH'IaTenhHoro Bhr6opa pa~MHpos, cpopMbi H KOHCTPYKUHH KaMepbr, B CBSI3H c 9THM 

npOBO.llKTCSI H3y'leHHe; a) B03MO)KHhiX pacrrpe.ueneHHH BTOpH'IHbiX '18CTHU B na6opaTOpHo:l!: 

CHCTeMe IIpH B3aHMO.ll8HCTBHH IlHOHOB, KaOHOB 1 npOTOHOB H aHTHIIpOTOHOB C BO.llOpO.llOM 

npH 9HeprHSIX OT 10 .llO 70 ras; BJIHSIHHSI Ha TO'IHOCTh H3MepeHHSI pa3JIH'IHbiX napaMeTpOB 

( B8JIH'IKHbl H H80.llHOpO.llHOCTH MarHHTHOrO Il0JISI 0 .llJIHHbl cne.ua, HMilYJihCa H T,,ll,) ~ B03-

MO)KHOCTH KOHB8pCHH raMMa-KBaHTOBj 6) OCOb8HHOCT8H cpH3H'I8CKHX 9KCIIepHM8HTOB, IlOCTa

HOBKa KOTOpbiX C TIOMOll.(hiO 9TOH KaME ph! rrpe,llCT8BJISI8TCSI HHTepeCHOH. 

Be.creTCSI ~~:e rrpoeKTHposaHKP yana H3MeHeHHSI o6oeMa c npHMeHeHHeM Topoo6-

paaHoro CHJibcpOHa, \aCC'IHTb!B88TCSI p830HaHCHhlH rH.UponpOBO.ll p8ClllHpHT9JihHOit CHCT9Mbl, 

\\ 
II 

J 

138 

I 

./ 



PHc. eo. YcTa.IIOBKa co CTpHMep.IIOH KaMepow .118 nyqKe M IOOHOB CHHXpOUHKJlOTpoHa 

na6opaTOpHH sr.nepHbiX npo6neM. 
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·waugodu xxqadal1H 

HHdO.I.edogel[ Q VOHB9l1EOO 
1
0l<JB9IDHN VOHBO.I.OdU VOBB9QOEHdlSitOU 0 9}1QOH9.I.OA "19 "0Hd 



1/1( 

t'K 

T:o,oss"K 

DPH-50 

BaHHa ucnapeHtJ.P. 

3Mee&u•: dn11 o:.maJICQeHUJI lie~ 
TennootiMeHHt.l.tc, 

KO/lb(./e.~ciJ JaJOp an;; dutpr/Jf!JU/1. He! 
BaHHa pa.om8opeHtJ.P. 

/fanu.n/7..':/fJ BnJl noBavu.lle 3 5 GaHH!/ pacm8opeHUP. 

Pnc. 62. CxeMa ycTaHoBKn Lt.llSI nonyqeHHSI cBepxaJ:3KHX TeMnepaTyp 
8 4 

MeTO.llOM pacTBopeHHSI He B He • 
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Bhlnonaea npe.naapaTenbHhi:A Tennoao:A pac'leT KaMephl c y'IeTOM JlHBaMH'IecKoro TennonpoBOJl 

Pa3p860T8H8 M9TO..z:tHK8 CT8THCTH'I9C(OI'O p8C'I9T8 TOpoo6p83HhiX CHJI~OHOB, T9ITJIOBOI'O H 

M9X8HH'I9CKOI'O p8C'I9T8 COT006p83HbiX KOHCTpyKUHi. npoBO,L:{HJIHCb p8C'I9Tbl scpcpeKTHBHOCTH 

KaMepbi npa pa3nH'IHhiX cpopMax ee o6'beMa a pa3nH'IHhiX napaMeTpax cpoTorpa¢a'lecKo:A 

CHCT9Mbi. C..z:teJI8Hhl OU9HKH p83pew.uome:A CITOC06HOCTH cpOTOI'p8cpH'I9CKO:lt CHCT9Mhl ,L:{JISI 

p83JIH'IHhiX napaMeTpOB STO:lt CHCT9M:>I. npoH3B9,L:{9Hhl .npe..z:tB8pHT9JibHbi9 OU9HKH p83J1H'IHhiX 

aapHaHTOB pa3aepTKH ny'IKa. PaccMaTpHB8IOTCSI ycnOBIISI TepMOCTBTHpoaaHHSI o6'beMa ;gaMepf 

Ocaaaaanacb MeTo..z:tHKa pac'leTa, a 1'8K)Ke npoae.nea npe.naapHT9JibHhi:A pac'leT coneaoa.na 

H3 caepxnpoao..z:tHHKa ..z:tnSI 50 -eM K8M ephl. M3y'I8IOTCSI Mephl no o6ecneqeHHIO 6e3onacaocTli 

ycT8HOBKH. 

2. OT.nen, pyKOBO..z:tHMhl:A A.A. 1 SlnKHHhiM, 38HSIT C03..z:t8HHeM 6onbworo MarHHTHoro 

HCKpOBOI'O Cll9KTpOM9Tp8 ,L:{JISI HCCJI9llOB8HH:lt HeynpyrHX B38HMO..z:t9:ltCTBH:lt npa SH9pi'HSIX qac· 

THU ..z:tO 70 lSB. Pa3p860TK8 CU9KTpCM9Tpa 6y..z:teT npOH3BO..z:tHTbCSI COBM9CTHO C HHCTHTyTa

MH nHP, r.o.P a l.J:CCP. 

B aacToSimee apeMSI ocymecTBJ[eH ·Bhl6op MarHHTHo:lt cacTeMhl cneKTpoMeTpa, paccw:o~ 

peHO H9CKOJlbKO BBpHBHTOB OITTR'I9CKO:lt CRCT9Mhl cpOTOI'pacpRpOBaHHSI HCKpOBhiX KaMep, pac

CMOTp9Hhl KOHCTpyKUHH MO..z:tyne:A RCKpOBhiX KBMep. 
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nABOPATOPJ.HI .H.UEPHbiX PEAKUH 11 

Pa60T8 H yco:sepweHCTBOB8HHe yCKOp:IITeneA TSVK9nblX HOHOB 

B na6op8TOpHH .neACTBYIOT .llB8 YCKOpHTeng TSI:>t:enbiX HOHOB: UHKnOTpOH C .llB8M9TpOM 

nonrocHhlX H8KOH9'1HHKOB 310 eM ( Y-300) H UHKnoTpon c .llHBMeTpoM nonrocoa 150 CM 

( Y-150). Ha UHKnoTpoae Y-150 scnonb3oaancsr BhiBe,leHHhiA ny'IOK HoHoB, a a Y-300 - TOnb

xo BHYTP9HHHA. 

Ha ycKopHTene Y-300 apeMSI pa6oThi aa Q:>H3H'lECKHe sccne.noaaHHSI cocTaasno 4557 q:a

coa ( 1.1.1965-1.X1.1965rr). Ha ycxopHTene Y-150 apeMsr pa6oThi ua Q:!H3H'lecxse sccne

~osaaHSI COCT8BHnO 4050 'l8COB. 

B 1965 ro.ny 3asepweHbi pa6oThi no BhiBO.llY nyqxa H3 usxnoTpoaa Y-300. CHcTeMa 

0 
BbiBO.ll8 COCTOHT H3 aneKTpOCT8TH'l9CKOrO .neQ:>neKTOpd C yrnosoA npOTSI:>K9HHOCTbiO 105 H 

~BYX M8rHHTHblX K8H8nOB C Q:>oKyCHpOBKOA. KoaQ:>Q:>HUJI9HT BbiBO.ll8 COCTBBnSleT senH'lHHY 

0,4-0,5. nocne BhlXO.ll8 H3 BBKyyMHOA K8M9pbl IIY'IOK TpaccspyeTCSI B HOHOIIpOBO.ll9 C anep

TypOA OKOnO 200 CM H IIOBOpOTHblM M8rHHTOM MO:>K9T 6biTb HanpaaneH B O.llHO H3 C9MH 

6 .. ±.70° .. Bbl paHHhlX aanpasneHHa 1 pacnono:>KeHHhlX a npe.nenax OT sxo.na nyqKa a noaopoTHbi.n 

MBrHHTe Ha KOHne HOHOnpOBO.ll8 nony'leH ny'IOK yCKOpeHHbiX HOHOB C nnOI.U8.llbiO ceqeHHSI 
2 

ae 6onee 1 eM , aanpasneaablA s.nonb ocH uoHonpoao.na. 

Ha UHKnoTpoae Y-150 anepable 6bmH nonyqeabl ycKopeHHbie HOHhl repMaHssr H xnopa. 

Ycxopease aTHX HOHOB .no cpaBHHTenbHO He6onbWHX 3HeprHA ocymecTBnSlnoch aa KpaTHhlX 

rapMOHBKax. 

Pa3pa60TK8 aneKTpOHHoA annapaTyphl 

rpynnoA pa.llBOSneKTpOHHBKH pa3pa60T8H KOMIInllKC CII9KTpOM9TpH'l9CKOit annapaTypbl 

~nSJ pa60Thl c nonynpoBO.llHBKOBhlMH .neTeKTopaMH SI.D epHbiX H3nyqeaHA. B cocTas KOMnneKca 

BXO.llSIT: 

a) 38pSI.ll0Bbl9 npe.nycHnHTemr ( naMIIOBbl9 H Tpt H3HCTOpHbi9); 

6) OCHOBHOI nHHeAHhlA ycHnHTenb; 

B) 3KCII8H.ll9p ( noporOBbiA ycHnHTenb); 

r) nHHeAHbiA Q:>830HHBepTop; 

.ll) BblXO.llHOA 3MHTT9pHbiA IIOBTOpHTenb. 

,LlnSJ HCCn9.llOB8HHSI Sl.ll9pHbiX p98KUHA C MBnbiM¥ C9'19HHSIMH pa3pa60T8Hbi H H3rOTOB

neHbl cneusanbHble MHoroMepHbie aaans3aTopbr pe.LIKHX co6biTHA ( MAPC). MAPC cocTOHT 

H3 4-x 6nOKOB: 6nOK8 8BTOM8THKH 1 6nOK8 KO.llHpOB8H.1SI rrapaMeTpOB C06blTHSI 1 6nOK8 rrpo

Me:>KyTO'lHOit II8MSITH H 6nOK8 II9'18TH H rrep<jlopaUlm. 

B 1965 ro.ny rpynrroA pa.nsoaneKTpOHHKH rrposonHnHcb pa6oTbl no sso.ny a aKcrrnyaTa

usro o6opy.noaaassr H3MepHTenbHoro ueHTpa. 
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flABOPATOPI151 HEHTFOHHOH <Pl13l1Kl1 

Pa6oTa ocuoaHhlX ycTanoaox flH<P 

P e a K Top. B 1965 ro.lly peaK Top HB P pa6o~~an ycTo:A:'IHBO H a cooTaeTcTauu c rpa

cpuxoM. C 11 I no 15/ II 1965 r. 6bln npoae.lleH nnauoao-npe.llynpe.llUTenbHbl:A: peMoHT peax-

Topa, BO Bp9MSI KOTOporo 6hlnU BH9C9Hhl ,llOnOnHHTHnbHble ycoaepweHCTBOBaHUSI B CUCTeMy 

oxna)K,ll9HUSI aKTHBHO:A: 30Hhl 1 'ITO ,llano B03M0)KHOCrb B MapTe yaenU'IHTb MOIUHOCTb peax

Topa B 2 pa3a, .llOB9.llSI ee .llO 6 KBT (npu npoeKTHOA MOIUHOCTU 1 KBT). Ha puc. 63 npe,ll

CTaaneH rpacpux no,ll'beMa MOIUHOCTU HBP. C cepeouHbi <Peapam1 pa6oTa HBPa opraHu3o

aaua no '19TblpexHe,llenbHOMy UUKny. npu 9TOM Cp€,llHee M9CSI'IHOe BpeMSI pa60Tbi B peaKTOp

HOM pe*UMe yaenuqunoch .llO 474 qacoa npoTua 3E7 qacoa a 1964 r. B 1965 ro.lly peaxTop 

pa6oTan ua MOIUHOCTU 3400 qacoa. 

Bhlno 3axouqeuo coopy*eHue Tpex .llOnonnuTenbHhlX ueATpouoao.llOB .llnuuoA 120, 50 

u 50 M. Ouu npe.llcTaaneHhl ua pac. 64. 

M u K poT p o u. B TexyrueM ro.lly ocyruecTanuua coaMecTnasr pa6oTa MuxpoTpoua 

(puc. 65) u HBPa ua cpu3H'Iecxu:A: axcnepuMeHT. rlpu aToM HBP ucnonb3yeTCSI a pe)KuMe 

uMnynbCHoro pa3MHO)KUTenSI ueATpouoa. Bao.ll a .llHAcTaue cucTeMhl MuxpoTpou - HBP 

ll03BOnun 6onee '19M H8 nopSI.llOK yny'IWUTb p83pemeuue HeATpOHHoro cnexTpOMeTp8 flH¢ 

npu uecyruecT:BeunoM cHu)KeHuu unTencuauocTu a cpaaueuuu c TeM, 'ITO ,llaaan HBP .llO 

1964 ro.lla, TO ecTb ao apeMSI pa6oTbi ua npoexTHbiX napaMeTpax. B ucTexweM ro.lly Mux

poTpou COBM9CTHO C pe8KTOpOM pa6oTan OKOnO 50( '18COB. 

Y c K o puT en b 3f -5. Ha aneKTpocTaTuqecKOM r·euepaTope 3f -5 a 1965 ro.lly 3axauquaa

nucb nycKo-uana.llO'IHbie pa6oThi u aenucb cpu3U'Iec K:Ue uccne.lloaauusr. 06ruu:A: BU.ll ycKopu

TenH noKa3aH ua puc. 66. Bo apeMSI uana.llKU ycKopuTenSI a ,llononueuue K npoexTy npou3-

Beneuo 3H8'1HTenbHOe ynyqweHHe pSI.lla Ba)f(HeAwu:x y3nOB YCT8HOBKU U BB9.ll9Hbl B .ll9ACT

BUe ,llOUOnHHTenbHbie CUCT9Mhlo 3TO llOBbiCHnO YCTC·A'IUBOCTb pa60Tbl ycKopuTenSI U pacwu

puno o6naCTb ero npuMeHeHUSio K 'IUCny T8KUX paeoT OTHOCSITCSI: peKOHCTpyKUUSI B8KYYMHOA 

CUCT9Mbi; ycoaepweHCTBOBaHHe CUCT9Mbi UH)K9KUUll ny'IK8 B ycKopuTenbHYIO Tpy6Ky; ycTa

HOBK8 CUCT9Mbl KOppeKUUU ny'IK8 H8 BbiXO.lle yCKOpKTenbHOA Tpy6KU; C03.ll8HUe CUCT9Mbi 

ynaanuaaHHSI renuH-3 u .llp. B uacToHruee apeMSI y:::KopuTenb 3r-5 o6ecnequaaeT ycxope

uue UOHOB BO.llOpO.lla, .ll9ATepUS1 1 renuSI-3 U renuSI-4 B UHTepaane auepruA OT 0,8 .llO 4 M9B 

npK TOKax nyqxa 15 MKa .UnSI H, ,U, 10 MK8 .UnSI :Ie • U 4 MKa .llnSI He S o 

Ha puc. 67 BU.lleH o6ruuA BU.ll ycTanoaoK a C•.llHOM u3 axcnepuMeHTanbHbiX naaKnhOHOB 

3r-5. 
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HayqHo-MeTo,guqec:KHe pa3pa6oT:KH 

1. M H K poT p o H. B 1965 ro.lly 6hm npoBe.llE•H UHKJI pa6oT no nOBbiWeHHIO napaMeT

poB MHKpOTpOH8 H yny'IW9HHIO ero CT86HJlbHOCTH. \-1cCJ19JlOB8HHSI pe.>KHM8 ycKopeHHSI anex

TpOHOB B MHKpOTpOHe H BbiBOJl8 ny'IK8 H3 YCKOpHT,'.'!JlSI ll03BOJ1HJ1H pa3pa60T8Tb pSIJl Mepo

npHQTHit, OCyllleCTBJ19HHe KOTOphiX Jl8J10 B03MO.>KHO,:Tb npHCTYllHTb K HCllOJlb30B8HHIO MHKpo

TpoHa B CHCT9M8TH'l9CKHX H3MepeHHSIX, K SITHM ME!ponpHSITHSIM OTHOCSITCSI: 

1. Pa3pa6oTxa pe3oHaTopoB uoeo:lt KOHCTPYKU'IH, o6ecne'IHBWHX noBbiweuue acpcpeKTHe-

HOCTH H8'18JlbHOrO nepHOJl8 yc:~topeHHSI. 

2. Pa3pa60TK8 CHCTeMbi !tOppeKUHH op6HT TOl~OBhiMH BHTKBMH, 

3. Co3Jl·auue ypauoeo:lt MHmeHH uoeoit KOHCTPYKUHH. 

4. BBe.lleHHe cHcTeMhi JlHCTaHnHouuoro ynpaeneHHSI aneKTpOHHbiM ny'IKOM. 

B pe3yJibTaTe npoee.lleHHhiX pa6oT nonyqeuo rcToit'lHBoe ycKopeHHe aneKTpouoe JlO 

aueprHH 30 MSIB DpH TOKe Ha MHW9Hb B HMDYJlbCe JlO 50 Ma • .lloCTHrHyTbiit pe.>KHM pa60Thi 

D03BOJ1SieT DOJIY'lHTb y JlOBJleTBOpHTeJlbHyiO HHTeHCHHHOCTb HeitTpOHHoro ny'IK8 npH KOacpcpH

UHeHTe p83MHO.>KeHHSI nopS1JlK8 100-200 H npH JlJlllTeJlbHOCTH aneKTpOHHOrO HMllYJlbC8 OKO

JlO 115 MKCeK. npH SITOM JlnHTeJlbHOCTb He:ltTpOHHOrO HMllYJlbC8 COCT8BJ1SieT OKOJlO 2 MKCeK, 

cpeJlHH:lt He:ltTpOHHhiit DOTOK COOTBeTCTByeT MOlllHOCTH ~ 0,5 KBT (npH 'lBCTOTe 

50 HMn/ceK). TaKHe napaMeTpbi nyqKa ll03BOJISIIOT peanbHO nony'lHTb pa3peweuHe nopSI.IlKa 

HeCKOJlbKHX H8HOC9KYH.Il Ha MeTp1 6nH3KOe K p83pEtWeHHIO JIY'IWHX auanorH'IHhiX YCTBHOBOK, 

BhirOJlbi OT DpHMeHeHHSI MHKpOTpOHa C TO'IKH 3peHHSI pa3peW8IOllleit CDOC06HOCTH HJlJliOCTpH

pyiOTCSI pHCe 68, 

2. rep M a H He B hie Jl e T e K T 0 phi. B 1965 rO.IlY B na6opaTopHH npoBOJlH J18Cb 

pa3pa60TK8 repMaHHeBhiX JleTeKTOpOB y - H3JIY'leHHSI, Vf3 repM8HHSI1 H3rOTOBJleHHOrO 

B CCCP, 6hlnH nonyqeHbi o6pa3Uhi JleTeKTopoe nnocKoro THna c TOJllllHHOit pa6oqero 

2 
CJlOSI 0,5 CM H DJ10lll8Jlbl0 3 CM , Pa3peweHHe JlereKTOpOB 01 7 K<i~Be .lleTeKTOphi HCDOJlb-

y -cneKTpoB p8JlHOaKTH:3HhiX HCTO'IHHKoB. Ha puc, 69 npe.llcTae-

neHO cpaBHeHHe K8JIH6pOBO'lHOrO cneKTpa HMllYJlbCOB OT Ge Jl9TeKTOpa CO cneKTpOM 

( so) ) 
OT CUHHTHJlJlSIUHOHHOrO JleTeKTopa HCTO'IHHK Co , 

Pa6oTbi no pa,gHo3ne:~tTpoHHKe 

B cooTBeTCTBHH c peweuHeM Yt~euoro Coee'Ia OVIHVI B na6opaTopHH y.lleJISIJIOCb 

6onbwoe BHHMBHHe pa3BHTHIO aneKTpOHHKH H aeTOM8TH3BUHH aKcnepHMeHTa. B npe.llwecT

BYIOlllHe rOJlhi B na6opaTOpHH 6hl11 C03Jl8H H3MepHTeJlbHhi:lt ueHTp, ll03BOJ1SIIOlllHH OJlHOBpe

MeHHO npOBOJlHTb 7 He38BHCHMhiX SIKCDepHMeHTOB, CHCTeMa CBSI3H H3MepHTeJlbHOrO ueHTpa 

OXB8ThiB8eT BCe 3KCnepHMeHT8JlbHhie DBBHJlbOHbi p1~8KT0pa H H3MepHTeJlbHhie YCT8HOBKH 
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3r-5. OnbiT co3.ll8HHR H3MepHTenbHoro ueHTpa nom:ocTbiO ce6R onpas.uan. B Mae aToro 

ro.ua pa6oTbl no C03.ll8HHIO ueHTpa OTMeqeHbi nepso~ npeMHeA: OH.HH. B aToM ro.uy na6o

paTopHbiA: H3MepHTenbHbiA: ue&Tp nononHHncg pSILlOM HOBbiX ycTpOACTB1 pa3p860T8HHbiX B 

na6opaTopHH. npe:>K.ue scero cne.uyeT oTMeTHTh pH3pa6oTxy 6noxa SMnnHTY .nHoro KO.llH

posiUHKa .Ha 4096 KaHanos, lCOTOpblA MO:>KeT coqeTa~'bCSI C HMeiOlllHMHCR B ueHTpe 3anOMH

H810lllHMHCR ycTpoACTBSMH. npH H3MepeHHH cneKTpcs Co 80 c noMOlllhiO repMaHHesoro .ue-

eo 
TeKTOpa, H3rOTOBn.eHHOro B LJ:CCP, nonyqeHo pa3pe1UeHHe 3, 7 KaB Ha nHHHH Co • 3TOT 

pe3ynhT8T Haxo.n.HTCR Ha ypoBHe nyqwHx pe3ynhT8TOB 3apy6e:>KHbiX na6opaTopHA. OnbiT 

C03.llaHHSI 8MllnHTY .llHbiX ycTpOA:CTB C 6onhlliHM qRCJ: OM K8HanoB HMeeT B8:>KHOe 3HaqeHHe 

npR pa6oTe c nonynposo.nHHKOBbiMH .ueTeKTopaMR. OcHameHHe H3MepHTenbHOro ueHTpa 

u.ueT H no .upyruM aanpasneHHRM. Bse.ueH·s .ueAcTBHe asTOHOMHbiA: TpaKT o6pa6oTKH c 

MarHHTHOA: neHTOA:, KOTOpbiA: n03BOnReT npOBO.llHTb <)6pa60TKY .ll8HHbiX MHOrOMepHOrO aHa

nH38 npaKTHqeCKH O.llHOBpeMeHHO C H3MepeHHRMH, 6naro.uapg qeMy ycTp8HSieTCSI HMeBlliHA:CH 

pauee pa3pb1B Me:>K.lly aaKonneaueM uH¢opMauHH H ·~e aHanH30M. B HcTeKweM ro.uy npose-

.ueHbl sa:>KHble pa60Tbl no BbiBO.llHbiM ycTpOACTB8M H3MepHTenbHOro ueHTpa: C03.ll8H 6noK 

6biCTpoA UH¢poneqaTH CO CKOpOCTbiO BbiBO,lla 40 K8:ianos B CeKyH.lly; COBMeCTHO C BbJqBC

nHTenhHbiM ueHTpOM OH.HH pa3pa6oTaHa CHCTeMa nepe.uaqH o6pa6oTaHHbiX .uaHHbiX c Bbl

qucnHTenbHbiX M8lliHH BU B H3MepHTenbHbiA: ueHTp nH <P. B CO'tleTaHHH c .ueAcTBYIOlllHMH 

YCTpOACTBaMH nepe.uaqu .ll8HHbiX aaanH38TOpOB Ha UblqHcnHTenbHble M8lliHHbl CHCTeMa o6-

paTHoA: nepe.naqu .uonycKaeT o6pameHHe K MawHHe s xo.ue aKcnepuMeHTa, 6naro.uapg 

qeMy OTKpb1B8IOTCSI HOBble nepcneKTHBbl opraHH38UHK H3MepeHHA. Oco6oe 3HaqeHHe nepe

.uaqa nH<P-BU-nH<P npHo6peTaeT B CBeTe nepcneKTHB npRMOro Hcnonb30B8HHR Bbi'<IHCnH-

TenbHbiX M8lliHH no MeTO.llY " on line ". CxeMa u o6mHA BH.ll H3MepHTenbaoro ueHTpa 

nOK838Hbl H8 pHCo 70 H 71. 
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IV. nPEMI111 OB'bE.U11HEHHOrO 11HCTI1TYTA .H.UEPHbiX 11CCn~.UOBAHI1A 3A 1964 ro.O. 

* 
* * 

V. ME:>K.UYHAPO.UHbJE CB.H311 11 HAY\fHOE COTPY.O.HH\fECTBO 

* 
* * 

VI. H3.UATEnhCKI1A OT .UEn 

* 
* * 

VO.HAY1.fH0-TEXHI11.fECKA.H B11Bn110TEKA 

* 
* * 

VDI.f.130BPETATEnbCTBO 11 PAUI10HAnH3AUI1.H 

* 
* * 

IX. A.O.MHHI1CTPATHBH0-X03.HACTBEHHA.H .UE.HTEnbHOCTb 
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IV. nPEMI111 OEbELIVIHEHHOrO VHCTVITYTA .HllEPHbiX 

VICCnEnonAHVIH 3A 1964 ron 

Ha COHCKaHHe npeMHit 06'be,llHHeHHOI'O HHCTHTyTa Sl,llepHbiX HCCJle,llOB8HHit 38 1964 I'o 

6biJIO npe.llCT8BJieHO 8 nyqwHX TeopeTHqecKHX H SKC IepHMeHT8JlbHbiX pa60T1 Bbii10JIHeHHbiX 

coTpy .llHHKaMH VIHCTHTyTa. 

B COOTBeTCTBHH c peweHHeM YqeHOI'O CoaeTa VIHCTHTyTa OT 4 HlOHSI 1965 r. nepable 

npeMHH OVI.HVI npHcy.>K.lleHhi 38 pa6oTbi: 

1. n.c:Il. KHpHJIJIOBa, n. MapKOB, 3. Kop6en, B.A. HHKHTHH, A.A. HoMo¢HJIOB, 

B.C. naHTyea, n. Po6, B.A. CBHpH.llOB, VI.M. CHTHHK, n.A. Cneneu, n.H. CTpyHOB, 

M.H. XaqaTypSIH, M.r. Wa¢paHoaa, n. XpHCTOB. 

" Pa3pa6oTKa MeTO.llOB Hccne.uoaaHHSI ynpyroro pacceSIHHSI I1pOTOHOB H 

TT- Me30HOB BbiCOKHX SHeprHit H8 I1pOTOH8X H Sl,llpax B 06JI8CTH KYJIOHOBCKOit HHTep-

<lJepeHUHH 1 OTKpbiTHe KOHCTpyKTHBHOit HHTep<lJepeHUHII B pp-pacceSIHHH H HCCJie.llOB8HHe 38-

BHCHMOCTH pe8JibHOit q8CTH 8MllmiTY.llhl ynpyroro pJ,-pacceSIHHSI OT SHepi'HH "• 

2. W.VI. EapHJIKO, B.A. Bna,llHMHpOB, r.n. )t~yKOB, E.E.)Kypaanea, r.VI. 3a6HSIKHH, 

B.H. 3aMpHit, B.VI. CeM8lliKO, B.r. THWHH, B.n. WH6aea. "'I13MepHTeJibHbiit ueHTp na6o

paTOpHH HeitTpOHHOit <lJH3HKH". 

BTopbre npeMHH npHcy.>K.ueHbi 38 pa6oThr: 

1. E.A. Ap6y30B, A.A. noryHoB, HryeH BaH Xhey, A.H. TaaxeJIH.ll3e, 11. To.uopoa, 

P. H. c:IlaycToB, A. T. ®n11nnoa, O.A. XpycTanea. 

"KB83HllOTeHUH8JlhHbii!: MeTO.ll B TeOpHH llOJISI", 

2. K.A. Eaitqep, A.B. EoroMonoa, IO.A. Ey.uaroa, A.T.BacHneHKo, B.n. ll.>Kenenoa, 

H.k!. ,D.bSIKOB, B.r. VIBaHoB, B.C. Kna,llHHUKHit, B. VI. nenHJIOB, IO.<t>. noM8KHH, B.VI. Moc

KaneB, H.C. ToJICToit, B.E. <t>JISIJ'HH, H.VI. <t>ponoa, n.B. WnSillHHKOB, T. WeTeT. 

"MeTpoaaSI ny3hipbKOB8SI KaMepa B M8I'HHTHOH none". 
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v. ME)f(Lf.YHAPOilHbiE CB.H3YJ l1 HAYY:HOE COTPYilHl14ECTBO 

PaaBHTHe coTpy.llHH'lecTaa H ca~ae:lt OYJ.HYJ c .apyrHMH HayqHhiMH ueHTpBMH a 1965ro

llY ocymecTB1UlnOCb B COOTB9TCTBHH c peweHH~MH KoMHT9T8 nonHOMO'!HhiX npencTBBHTe

ne:lt H Y'leHoro CoaeTa. B 1965 r. Me:>K.llyHapo.llHhie ca~aH HHCTHTyTa aHB'lHTenbHO pacwH

pHnHCb: yaenHqHnOCb 'lHCnO pa6oT, BblnOnH~9MhiX HHC:THTYTOM COBM9CTHO C H8llHOH8nbHh!MH 

na6opaTopH~MH CTpaH-yqacTHHU HHCTHTyTa, 6onee HHTeHCHBHO paaBHBBnHCb cs~aH c UEPH oM 

H YIHCTHTyTOM HHnbca Eopa B KoneHrareHe. YqeHJ,Je Hawero HHCTHTyTa npHHHMBnH yqa

CTHe BO MHOrHX Me:>K.llyHapO.llHhiX H HBUHOHBnbHhiX IWHcpepeHUH~X, CHMn03HYM8X H WKOnax; 

B HHCTHTyTe U06biB8nO 6onbWOe 'lHCnO BH.llHhiX y'l9HhiX .llpyrHX CTp8H. 

Me:>K.llyHapO.llHhle CB~3H HHCTHTyTa B .1965 ro.ny. p83BHB8nHCh no cneJJ.yiOillHM Hanpaa-

neHH~M: 

1. 8blnOnH9HHe HCCnenoBaTenhCKHX H MeTO.llH'l~CKHX pa6oT COBMeCTHO C HHCTHTyTBMH 

2. npoBe.lleHHe Me:>K.llyHapO.llHhiX HBy'lHhiX COBOWBHH:lt. 

3. noea.llKH yqeHbiX 06oe.llHH9HHOrO HHCTHTyT8 SIJl9pHbiX HccneJJ.OBffiiH:lt B CTpBHhr

yqaCTHHUhl H KOMBH.llHpOBKH cneuHanHCTOB CTpBH-y'lBCTHHU B )ly6Hy. 

4. YqacTHe 06oenHHeHHoro HHCTHTyTa ~nepHhn HccnenoaaHH:lt a Me:>KnyHaponHhiX 

H H8UHOH8nbHhiX KOHcpepeHUHSIX. 

5. CoTpy.llHHqecTao OYJ.HYJ c npyrHMH Me:>KnyHapO.llHhiMH HBY'lHhiMH ueHTpaMH. 

6. npHrnaweHHe B )ly6Hy yqeHhiX CTpaH- He y 'lBCTHHU YIHCTHTyTa. 

BhlnonaeHHe HccnenoaaTenhcKHX H MeTOflH'leCKHX pa6oT coaMecTHO 

C HHCTHTyTaMH CTpaH-yqar.THHU 

OcHOBHhiM BHLlOM coTpy JJ.HH'!ecTaa na6opaTopHa 06oeJJ.HHeHHoro HHCTHTyTa ~nepHhiX 

HccnenoaaHH:ll: c HccnenoaaTenhCKHMH opraHHaauH~MI! cTpaH-yqacTHHU nponon:>KaeT ocTa

aaThC~ BhlnOnHeHHe COBMeCTHhiX HCCnenoaaTenbCKHX H MeTOJlH'leCKHX pa6oT. 8 1965 r. 

KOnH'!eCTBO TBKHX pa6oT 3H8'lHTenhHO yaenH'lHnOCh, .3 TeqeHHe rona BblnOnH~nOCh OKOnO 

100 COBMeCTHhiX pa60T. 

Eonhwe acero coaMeCTHhiX pa6oT npoBO.llHT J1H6opaTopH~ BhiCOKHX aueprH:lt, a qacT

HOCTH, c noMOlllbiO K8Mepuo:ll: H cpoT08MynhCHOHHOi!: MeTOJJ.HK • YcnewHo npoaonMnach pa-

6oTa rpynnhl B.A. CaHpHnosa c uayqHhiMH opraHH3BlH~MH 4CCP, HPE, )lPB H MHP 

no HayqeHHIO ynpyroro PP•H p d - paccewH~ npH 8HE!prHH npOTOHOB 1-10 raa. 3Ta pa6oTa 

6.hrna npencTaaneaa a aHne noxnana ua Me:>Knyuap )JlHYIO KOHcpepeHUHIO no cpHaHKe ane

MeHTapHhiX qacTHU a 0Kccpopne ( AHrnH~). 
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t.{ewcxo-nOJibCK8SI rpynna COBMeCTHO C nB3 npoBena ycneWHOe 06JiyqeHH8 yCT8HOBK: 

C HCKpOBhiMH K8MepaMH .llJlSI H3y'le iHSI nepeaapSI.llKH B TT p - B38HMO.lle.llCTBHSIX npH 4fSBI 

3aBepweHa H ony6JIHKOB8HB p.l60T8 rpynnbl KCeHOHOBO.ll K8Mephi nB3 H COTpy .llHHXOB 

pSI.ll8 HHCTHTYTOB nHP no H3y'leHHIO reHepauHH CTp8HHbiX 'l8CTHU npH B38HMO.lle.llCTBHH 1T

Me30HOB C SHeprHeA 9 rsa C SI.llp8MH KCeHOH8. 

rpynnoA A.A. Kyaaeuoaa H VI A<P B EyxapecTe npoaenaHa 6onbWBSI 'l8CTb 

pa60Thi no TeMe: 'noHCKH p8,llH8UH OHHhiX pacna,llOB peaOHBHCOB C yqacTH8M CTp8HHhiX 

qacTHU"'. YcnewHo aenacb coaMeCTiiO c 6onrapcxaMI'I cfJH3HKBMH o6pa6oTKa <j>oTorpa<jJHA c 

50-nHTpOBOA BO.llOpO.llHOA K8Mephl. 

3aaepwaeTcSI coaMecTH8SI pa6oTa rpynn M.Vf. ConOBbeBa H A. MHxyna ( VJA<t> C PP) 

no H3y'leHHIO pe30H8HCOB B qeThipexnyqeBhlX C06hiTHSIX H8 nJieHK8X C 24-JIHT-

pOBOA nponaHOBOA ny3hipbKOBOA KBMepbi B TT - p - B38HMO.ll8ACTBHSIX npH 7,5 r3a/ c. 

0T.ll8Jl HOBhlX Hay'lHhiX paapa6oTOK nB3 TeCHO COTpy.llHH'l8Jl co cneUH8JIHCT8MH HPE 

r.aP, nHP, CPP, 4CCP B paapa60TKe nonyaBTOM8TOB .llJlSI H3MepeHHSI K8MepHhiX <jJOTOrp. 

<j>HA. roTOBhre nonyaaToMaThi 6hrnH nocTaaneHhr a HPE H 4CCP. PyMhiHCKHe cneuHanHCThi 

BhinOJIHHJIH sTy pa6ory no qepTe:>KaM na6opaTopHH. Cne.uyeT OTMeTHTb oco6eHHo axTHBHoe 

yqaCTHe 'l8XOCJIOB8UKHX <j>H3HKOB H IIH:>KeHepoB B peweH.H.H B8:>KHhiX .llJISI nB3 T8XHH'l8CKHX 

aa.uaq. 

rpynna A.r. 3eJib.llOBH'l8 8KTHBHO COTPY.llHHqana c qexocnoaauKHM.H ¢H3HK8MH B pa-

60T8X no CBepxnpOBO.ll.HMOCTH H pa3p860TK8 YCT8HOBOK no nony'I8H.HIO HH3KHX T8MnepaTyp. 

PeaynbT8Thi Hccne.uoaaHH.ll .uono:>Kel!hi Ha CoaemaHHH no MeTannoae.ueHHIO H MeTannoo6pa-

6oTKe caepxnpoao.usrmHx cnnaaoa B MocKBe H IV Me:>K.uyHapo.uHoA KOH<j>epeHUHH no xpao

reHHoA TeXHHK8 B Ll.pea.ueHe. 

naoopaTOpHSI Sl.ll8pHhiX npOOJ181\f npOBO.ll.HJ18 WHpOKHA Kpyr HCCJie.llOB8HH:ll: HeATpOHO.lle

<jJHUHTHhiX H30TOnOB COBM8CTHO c ps;.llOM CTpaH-yqacTHHU! nHP, CCCP, BHP, CPP. Yc

rrewHO pa3p808ThiB8J1HCb pB.llHOXHMH qecKH8 M8TO.llbl Bbi.ll8Jl8HHSI H30TOnOB H3 oonyqeHHbiX 

MHWeHeA (BHP, Lf:CCP, rD.P, CCCP H CPP). 

VfHTepeCHbre Hccne.uoaaHHSI Ha anrrapaType, H3I"OTOBJieHHoA B EyxapecTe H D.y6He, 

npoBO.llHJlHCb rpynnoA A.E. VfrH8T8HKO H rpynnoA M. neTp8WKY (VJA<t> B EyxapecTe) no 

.HayqeHHIO Sl.ll8pHhiX npOU8CCOB 1 Bbi3hlB88MhiX 6e3p8.llHBUHOHHhiMH nepeXO.ll8MH MIQ-M830HOB B 

MIO-M8308TOM8X. 06Hapy:>KeH 3cPcP8K r H3M8H8HHSI 6apbepa .ll8J18HHSI H3-38 npHCYTCTBHSI 

MIO-M830Ha. rpyrrrra M. neTpawxy npO.ll0Jl)K88T pa6oT8Tb B EyxapecTe H8.ll ynyqweH.H8M 

M8TO.llHKH H3M8p8HHA H I"OTOBHTCSI K CJ18.llYIOlll8My 3Tany p800Thi 1 38nJI8HHpOB8HHOMY H8 

196S ro.u. 
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C03.ll.8HHhl8 B 1965 ro.a.y B J1a6opaTOpHH Sl.ll.8j)Hb!X npo6neM KBMepHhl~ OT.ll.8Jl H OT.ll.8Jl 

60Jibllloro MarHHTHoro cnexTpoMeTpa npoBO.ll.SIT pat oTy no coa.a.aHHIO xpynHbiX ycTaHoBoK 

.ll.JISI pa60Tbl Ha 70-MHJIJIHBp.ll.HOM ycKOpHTene B Ceimyxoae COBM8CTHO c cpH3HK8MH r .UP' 

flHP, liCCP. 

PeayJibTBTbl HCCJ18.ll.OB8HHA no XHMHH MIOOHHSI H H3MepeHHIO CKOpOCTe~ XHMH'I8CKHX 

peaKuH~ nony'leHbi JIHn coaMeCTHO c l1T3<P H l1X<P AH CCCP H 6bmH npe.a.cTaaneHbl 

Ha XX Me:>K.a.yHapo.a.HoM KoHrpecce no XHMHH a M ocxae. 

PyMhlHCKHe cpH3HKH H. BbiJIKOB H H. MapToJnry coaMeCTHo c COTPY.ll.HHKOM JIHP 

A. nneae npoBeJIH HCcnenoaaHHSI cnoHTBHHO .a.enSIU(HXCSI H30MepoB Ha UHKJIOTpOHe l1HCTHTy

T8 aToMHO~ cpH3HKH a EyxapecTe. Jia6opa~opHSI SI.ll. ~P\IhiX peaxuHA ycnelllHO rrpoao.a.HT Hc

cnenoaaHHSI xynoHoBcKoro aoa6y:>K.a.eHHSI SI.a.ep c rpynnou A. XpHHxeaHqa Ha flonblllH H no 

H3Y'I8HHIO CBOikTB H30MepoB - c rpynno.lt K. Anex·;aH.a.epa H3 r .UP. AnnapaTypa .ll.JISI npo

aeneHHSI axcnepHMeHTOB pa3pa6oTaHa B aTHX cTpaHax. CoaMecTHO c l1HCTHTYTOM s.a.epHbiX 

HCCJ18.ll.OB8HHA B ,Ue6peueHe H8'18Tbl HHTepeCHbie Oilb!Tbl no H3Y'I8HHIO rrpOTOHHO-paL{H08KTHB-

Hb!X SI.ll.Sp. 

Jia6opaTopHSI He~TpOHHOA cpH3HKH npo.a.on:>Kana TpanHUHOHHoe coTpy .ll.HH'I8CTBO B o6-

nacTH Hccne.a.oaaHHH: cpH3HKH TBepnoro Tena c na6c·paTopiHIMH npocp. E. Eypaca a Bapwaae 

H 3. HHHKa a Kpaxoae. Hana:>KeHo coTpynHH'IeCTB•> na6opaTopHH c pSI.ll.OM cTpaH a Hccne

noaaHHSIX Ha aneKTpocTaTIPiecxoM reHepaTope. B npolllenllleM rony 6hmo npoaeneHo cne

UHBJihHoe COB8Ul8HH8 1 Ha KOTOpOM o6cy:>K.ll.8JICSI nnali I1pOB8.ll.8HHSI 3KCrrepHM8HTOB HB 8TOM 

ycxopHTene. B cooTBeTCTBHH c nayxneTHJIM nnaHoM Ul1<PI1 R oTnena panHoaneKTpOHHKH 

JIH<P B8.ll.8TCSI COBM8CTH8SI paapa60TK8 CHCT8Mbl 8H8JlH38TOpOBo 

CoTpynHHKH oTnena panHosnexTpoHHKH noMor'lnH npoaonHTb nonroTOBHTeJibHbie pa-

6oTbi no C03.ll.BHHIO HaMepHTeJibHoro ueHTpa Ha peaJ:Tope cpH3H'Iecxoro HHCTHTyTa EAH. 

CoaMecTHhie HccnenoaaHHSI Jia6opaTopHH Teop ~TH'Iecxoli cpH3HKH o6hi'IHO BhJllOJIHSIJIHCb 

i1860JiblllHMH KOJIJ18KTHB8MH HJIH 

flo H8KOTOpbiM H3 COBM8CTHhiX HCCJ18.ll.OB8HHll ony6JIHKOB8Hbl pa6oThi 1 HanpHMep, no 

8CHMnTOTH'I8CKOMy nOB8.ll.8HHIO BMnJIHTy .ll. pBCCeSIHHSI H HerrepeHopMHpOB8HHhiM TeOpHSIM, Bbl

noJIH8HHOA: A. TaaxenHnae COBM8CTHO c n. WypaHJ!' r . .UoMOKOllleM H np.(BHP); no 

TeopHH MHOrHx Ten, BbiilOJIHeHHO~ H. Eoron106oahiM H B. ConoabeBbiM BMecTe c E. Y:epaoH

xo (n HP); no Hccne.a.oaaHHSIM a o6nacTH TeopRR rroriSI H cpH3HKH BbiCOKHX aHeprR~- coaMec-r

Ho c coTpynHHKBMH l1<PB3 a Cepnyxoae ( CCCP) H np. 

BMecTe c pyMbiHCKHMH cpHaHKBMH-TeopeTHKBMH A. CaHnynecxy H .n. EornaHoM 

B. ConoBbeB, 11. MHxa~noa, n. EowaH, H. flSITOB OKOH'IHJIH 60JibillO~ STan pa6oTbl no Hay

'18HHIO anbcpa - H 6eTa-pacrrana. 
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j: 

nHP, nHn, nH<P BenH C PSI.llOM CTpaH COBM9CTHbie paspa60TKH B o6nacTH nonyqeHHSI 

H HCnOJJb30BaHHSI nonynpOBOAHHKOBbiX AOT9KTOpOB H C03AaHHSI nonS1pH30BaHHbiX MHllleHeA. 

Ha 1966 ro.n: yTaep:>K.n:eH eme 601 ee lllHpOKHA nnaH coaMeCTHbiX pa6oT. 

npoBe,lleHHe Me:>K,llyHapO,llHbiX HayqHbiX COBeiUaHHH 

3a HCTeKlllHA ro.n: OHHH npoaen u ,D.y6ae H cTpaaax-yqacTHHuax HHCTHTyTa 17 aayq

HbiX COBeiUaHHil:, B TOM qHCJJe COB9lll8HE Sl no KaMepHOH H <i.>OT03MYJJbCHOHHOH MeTOAHK8M. 

Yfs 60JJblllHX M9:>KAyHapOAHbiX COB9lllaHUA:, B KOTOpbiX npHHHMaJJH yqaCTHe OT 100 AO 150 

yqacTHHKOB, Cne.n:yeT OTM9THTb cne.n:yiOJUHe; 

B aarycTe B rpysHHCKOM ropo.n:e TenaaH 6bma npoae.n:eaa neTHSISI lllKona no CTPYKTYpe 

RApa - nepaaR lllKona, nocBRIUeJrHaR aToll npo6neMe. UenbiO lllKOJJbi 6bmo nosHaKOMHTb 

yqacTHHKOB C HOBeiilllHMH AOCTH:>K9HHSIMK H nepcneKTHB8MH .n:aJJbH9A:lllero pasBHTIISI Teope

TH'i9CKHX H 3KCnepHMeHTaJJbHbiX HCCJJeJJ:,)BaHHA: CTpyKTypbi CJJO:>KHbiX SIAep. K qTPHHIO JJeK

UHA: 6binH npHBneqeHbi BHAHbie yqeHble <:TpaH-yqacTHHU HHCTHTyTa, a TaK:>Ke yqeHbie H3 

AarnHH H .D.aaHH. illKona 6blna xopolllo opraaHsoaaaa H npolllna ycnelllHo. 

B HIOJJe 1965 r. 6brno npoae.n:eao -rpa.n:HUHOHHoe, 8-e coaemaHHe no R.n:epHoA cneKTpo

CKOnHH H TeOpKH SIApa, B KOTOpOM npHHSIJJH yqaCTH9 OKOJJO 120 cneuHaJJHCTOB CTpaH-yqacT

HHU HHCTHTyTa. Ha COB9lllaHHe 6biJ10 n{:eACTaaneHO 56 AOKJlaAOB. 

YcnelllHO npollleJJ B HHCTHTyTe C9HHHap no npo6JJeMe KOHAeHCHpOBaHHbiX cpe.n: H pac-

CeSIHHIO aeA:TpoHoB. B ero pa6oTe npHHSinH yqacTHe CBbillle 100 yqacTHHKOB H3 cTpaa-

yqacTHHU HHCTHTyTa. CeMHHap no3BOJJHJ1 ycTaHOBHTb 6onee TeCHbie KOHTaKTbl Me:>KAY pas

HbiMH SKcnepHMeHTaJJbHbiMH rpynnaMH, H TaK:>Ke Me:>KAY SKCnepHMeHTaTopaMH H T90peTHKaMH. 

Tpa.n:HUHOHHbiM cTano npoae.n:eHHe CHMnosHyMoB no pa.n:HosneKTpOHHKe. B aTOM ro.n:y 

OH 6biJ1 npoae.n:eH B OKTSI6pe B lleHTpaJJbHOM HHCTHTyTe SIAepHbiX HCCJJeAOB8HHA: r ,D.P B 

.D.pes.n:eae. 

B HOSI6pe B By.n:anelllTe npoBOAHJJ,)Cb coaemaHHe no <PHsHKe H T9XHHKe peaKTopoa, B 

KOTOpOM npHHSIJJH yqaCTHe OKOJJO 80 CneuHaJJHCTOB H3 8 CTpaH. Ha COBeiUaHHH 6binO npoqHTaHC 

100 AOKnaAOB. YqacTHHKH COBeiUaHHS{ 06MeHSinHCb Hayquo:lt HH<i.>OpMauHeA: 0 BeAyiUHXCSI B 

CTpaHaX pa6oTax, AOrOBOpHnHCb 0 A8JlJ:HeA:lllHX HanpaBJJeHHSIX HCCJJeAOBaHHA:e npHHSITO pe

llleHHe oqepe.n:aoe COBeiUaHHe no <i.>H3HK~ Hccne.n:oBaTeJJbCKHX peaKTOpOB npOB9CTH B noJlbllle 

B Mae-HIOHe 1967 ro.n:a. 

YcnelllHO npolllen B HHCTHTyTe Me>K.n:yaapOAHbiA HayqHbiA ceMHHap no KaMepHoA MeTo

AHKe, B pa6oTe KoToporo npHHHManH y":acTHe crreuHaJJHCTbi UEPHa. B aTOM ro.n:y sana.n:

Hbie yqeHbie yqacTBOBanH B Tpex HalllH:l< COBeiUaHHSIX ( rrepeqeHb COBeiUaHH:lt, npoBe.n:eHHbiX 

OHHH B 1965 ro.n:y, npHnaraeTcSI). 
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noe3AKH yqeHblX 06'beAHHeHHOrO HHCTHTyTa B COUH8J1HCTH'IeCKHe 

cTpaHbl H KOM8HAHpOBKH cneuHanHCTOB CTpaH-yqacTHHU B Ay6Hy 

B cooTBeTCTBHH c nnaHoM noea.goK, yTaep)l(,nel:HhiM XVII ceccHeA Y'leHoro coaeTa 

0f15JJ.1, B 9TOM ro.gy .gHpeKUKSI HHCTHTyTa HanpaBHJIH B CTp8HbJ-yqacTHHUhl 164 yqeHb!X H 

,npyrHX cneUH8J1HCTOB. 3TH noe3AKK OCyiUeCTBJISIJIHCl: rnaBHb!M o6p830M B CBS13H C Bhlll0J1He

HK9M COBMeCTHhiX pa6oT, a T8K)I(e C U9J1bl0 06MeHa l)llb!TOM, H8J18.[lKH 9KCnepHM9HT8J1bHOA 

annapaTypbi, KOHCYJ1bT8UHA K 'IT9HHSI neKUHR. 

B noea.nKax yqacTaoaanH coTpy,nHHKH OJ.15IJ.1 H.3 paaHbiX cTpaH-yqacTHHu: J.1. To.nopoa 

(EonrapHSI) B KB'IeCTBe neKTOpa Y'I8CTBOB8J1 B pa60Te WKOJlbi no TeopeTH'IeCKOH QJH3HKe B 

1.[1.P, TH6op WeTeT (BHP) npHHSin yqacTHa B CHMnoauyMe no pa.gHo::meKTpoHHKe a 1.D.P, 

HryeH BaH Xbey (.D.PB) B LJ:exocnoaaKHH 'IHTan neK.IHH no TeopeTH'IecKoA cpH3HKe. J.1p)I(H 

MapeK ( LJ:CCP) 6bln HanpaaneH B EonrapHro c uenhro oKaaaHHSI noMoiUK 6onrapcKHM cpH-

3KKBM B o6pa60TK9 .[l8HHbiX C ny3hlpbKOBhiX K8Mep H.l Bhi'IHCJ1HT9JlbHb!X M8WHH8X. 

Pa6oTa HawHx cneuaanHCTOB B EonrapHH 6bma CBSI3aHa c ycTaHoBKOA H Hana.nKoH: 

nOJIY8BTOM8T8 AJISI npOCMOTpa CHHMKOB C nyah!pbKOBOH K8M9pbl H OK838HHSI nOMOlllH B o6-

pa60TK9 QJOTOrpacpHA. 

B BHP no6b1B8J1H ae.gymHe y'leHbie HHCTHTyTa: E. noHT9KOpBo, 1. tPnepoB, M. Map

KOB, .H. CMopo.gHHCKHH:, J.1. LJ:yaHno. 0HH BhiCTynanH a Hay'IHhiX opraHH38UHSIX BH P c 'ITe

HHeM neKUHH no HCCJ19AOB8HHSIM B 06J18CTH TeopeTH'I3CKOA H 9KCnepHM9HT8J1bHOH cpH-

3HKH, 06Cy)l(.ganH BOllpOChi A8J1bHeH:ruero COTpy AHK'I€CTB8 • .[lenerBUHSI HHCTHTyTa yqaCTBO

B8J18 B COB9lll8HHH no cpH3HKe H T9XHHK9 HCCJ19.[l0B81 9JlbCKHX peaKTOpOB, IIpOBOUHMOM B 

BHP. 

8 1965 ro.gy B .[I.PB B HBY'IHOA KOM8H.gHpOBKe C U9Jlbl0 o6cy)l(.g9HHSI COBM9CTHbiX 

pa6oT, OK838HHSI nOMOIUH B npOB9.[l9HHH 9KCnepHM9H1'8 0 a T8K)I(EI 'IT9HHSI J19KUHH no QJH3HKe 

9neMeHTapHhiX qacTHU H pa.nHo9neKTpOHHKe no6hiaam Hay'IHhiH: coTpyAHHK !183 M.1. Wacp

paHoaa H rnaaHbiA HH)I(eHep !1.HP A.tP. !1HHea. 

1 AP noceTHno B 9TOM ro.ny 40 cneuHanHCTOB R:HCTHTyTa. 3TH noe3.UKH CBSI38Hhi c 

yqaCTHeM B COB9lll8HHSIX: llO pa.gHOSJ19KTpOHHKe, QJH3R:Ke H T9XHHK9 HH3KOrO aaxyyMa; qaCTb 

II093.[lOK 6biJ18 CBSI38Ha C BblnOJ1H9HH9M COBMeCTHbiX pa6oT. 

4 HaruHx cneuHanHcTa 6binH B MHP, r.ne noMc,ranH Hana.nHTb HeH:TpoHHhiH: reHepaTop, 

rrocTaaneHHhiA HHCTHTyTOM MoHronhCKOMY yHHBepcHTeTy B YnaH-EaTope, H OK838JIH noMOlllb 

QJOTOSMYJlbCHOHHOA rpynne B rrpoae.geHHH HCCJ19AOB811HH. 

Y'leHbi9 HHCTHTyTa Y'IBCTBOB8J1H B COBeiUBHHH J<aMepHoro KOMHTeTa B nHP, B J1eT

H9H WKOJ1e QJH3HKOB-TeopeTHKOB B 3aKoiiaHe, 
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B PyMhiHHH yqeHhre OkHH1 6hiJlH a CB513H c BhmonueuHeM coaMeCTHhiX pa6oT c no

MOlllbiO KaMepHOH M9TO.rlHKH1 a T8K)K'~ pa60T no ¢H3HK9 MIO-M930HOB H pa,nH09JI9KTpOHHK9o 

noea.nKH B "Y.CCP CB513aHhi C B::>InOJIH9HH9M COBM9CTHhiX pa60T H yqacTH9M B COBeiUa

HHH no MaKpOMOJieKymipHOH XHMHH. 

B 1965 ro.ny B .Lly6He B Kp8TKC,cpoqHhiX KOMaH,nHpOBKax, CB5138HHhiX C BhinOJIH9HHeM 

COBMeCTHhiX pa60T, 06MeHOM OnhiTOM, nonyqeHHeM XOHCYJibTanHA, BhlnOJIH9HH9M HH)KeHepHhiX 

aa,naq, n06hiBaJIO 6onee 200 cneuHaJIE CTOB CTpau-yqacTHHU HHCTHTyTa. 

B 1965 ro.ny a CB513H c paclliH}: eHHeM TeMaTM:KH coaMecTHhiX pa6oT ua6nro.nancg .nanb· 

H9HlliHH pOCT qHCJia HayqHhiX KOMaH,nHpOBOK cneuHaJIHCTOB CTpau-yqacTHHU B 06'b9.rlHH9HHhiA 

HHCTHTyT Sl.rl9pHhiX HCCJI9.UOB8HHA. 

YqacTHe 06oe.UHH9HHoro HHCTHTyTa Slp;epHhiX HCCJI9.flOB8HHit 

B Me)K,nyHapo.n ihiX H H8UHOHaJibHhiX KOHd:>epeHUHSIX 

06'b9.UHH9HHhiH HHCTHTyT SI.UepHhrX HCCJI9.UOB8HHA yqacTBOBaJI B 1965 ro.ny B 26 Me)K

.nyuapo,nHhiX H HaUHOHaJibHhiX KOH¢epE!HUHSIX, CHMn03HyMax, COB9IUaHH51X H lliKOJiax. Bcero 

OT HHCTHTyTa npHHSIJIH yqacTHe B 9THX KOH¢epeHUHSIX H COB9IU8HHSIX OXOJIO 50 qenoBeK. 

Ha MHOrHe KOH¢epeHUHH H8lliH ,rqeHh19 npe.UCT8BHJIH .UOKJia,nhi no HCCJI9.rlOBaHHSIM, Bhr

nOJIH9HHhiM B na6opaTopHHX HHCTHTYTll. Oco6euuo 6hrno noneaHhiM yqaCTKe HalliHX yqeHhiX 

B TaKHX KOH¢epeHUHSIX, KaK KOH¢epeHUH51 no HCCJI9.UOB8HHIO g,nepHo:A: CTpyKTyphl B EenbrHH 

( ct:>. WanHpo, H. ct:>paHK, JO • .H3BHUKl a:, .H. Yp6aueu)' rop.noHOBCKaSI KOH¢epeHUHSI no SI.nep

HOH XHMHH ( B. CoJIOBbeB, K. rpoMOB)' CHMn03HYM no ¢H3HKe H XHMHH .neneHHSI g,nep 

( JO. PSI6oa, H. 3aapa, 3 • .LlepMeH,n)KHeB), Me*.nyuapo.nuag xou¢epeHUH51 no ¢H3HKe ane

MeHTapHhiX qacTKU B AurnuH, B KOTOf'OA yqacTaoaano 8 ¢H3HKOB OH.HH. 

(nepeqeub xou¢epeuuHA, B KOTCphiX npKHHManH yqacTHe yqeHhie OH.HH a 1965 ro.ny, 

npHnaraeTcSI). 

CoTpY.flHHqecTBO OH.fl H c .npvrHMH M9*.flvHapO.flHhiMH 

uayqHhiJ.iH U9HTpaMH 

B 1965 ro.ny coTpy.nuHqecTao OVI.HH c UEPHoM, HHcTHTyToM HHJibca Eopa B Ko

rreurareue H .npyrHMH uayqHhiMH oprallHaauHSIMH npo.non*ano paaaHaaTbcsr. EcJIK a npe.nhr

.nymHe ro.nhr B UEPHe pa6oTanu no 6 MecSiuea 2-3 cneuHaJIKcTa, To B 1965 r. Hx qHcno 

yaenHqHJIOCb .no 5. 

B 1965 r. B UEPHe pa6oTan HHqaJibHHK MaTeMaTHqecxoro oT.nena BhrqHCJIHTeJibHoro 

ueHTpa H.H. roaopyu. HayqHbi9 COTJ:Y.rlHHKH OH.HH B.A • .Hp6a H A.M. MoHceeB (CCCP) 

COBMecTHO c yqeHhiMH UEPHa rrpHHHHaJIH yqaCTHe B npoee.neHHH aKcnepHMeHTa ua npoToH

HOM CHHxpoTpoue c noMOlllbiO ao.nopo;lHO:ll: rryahrpbKOBoA xaMepbr, a H.A. CaaHH ( CCCP) -
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B DpoBe.cteHHH SltCD8piiM9HT8. DO o6H8.J:)")f(8HHJO H HCCJI8,l::{OBaHHn HHTepcj>epeH.O:IIH B pB.CDa.z:tU 
0 

K 
2 

- :weaoHOBt Dpe.z:tno)f(eHHoro COBM acTHo. y"'&H,biMB .lly6Hhl 11 UEPHa. C nmst 1965 r. B 

UEPHe paf5oTan Donro.z:ta coTpy.z:tHHJt Bhi"'BCJUITen&Horo neHTpa .D.. neq: (BHP). 

C nenhlO of5:weHa ODhiTOM a HB.y"'ithiX Hccne.z:toBaHHRX a UEPHe B xpaTxocpo"'HhiX xoMB.H' 

.z:tHpOBJt.ax Do6hiBB.JIH 8 y"'eHhiX OH.HH. 

OnhiT paf50Thl yq:eHhiX OH.HH B l..lEPHe DOK8.3hiBB.eT, "'TO of5:weH yq:eHhiMH enReTCs 

DOJ193HhiM BH.tlOM COTPY.z:tHH'I&C'l'Ba. n,:.e.z:tDonaraeTCR DOCTORHHO HM8Tb B UEPHe 3-4 q:eno

Bexa c paanH"'HhiMK cpoK.B.MH Dpef5biBB.llHR. TeopeTHJtOB nenecoof5paaHo HanpaansTb Ha cpoK. 

.llO 3 M9CHileBo 

B 1965 ro.z:xy f5onee aJtTHBHO• q:eu B Dpe.z:thl.z:tyw:He ro.z:thl 1 Dpoxo.z:tHno coTpy .z:tHH"'eCTBO 

Hawero HHCTHTyTa c HHCTHTyTOM HHnbca Bopa B KoDeHrareHe. B BJOBe H3 KoDelfrareea 

BepHyncs HB.y"'Hbll C.OTpy .z:tHHK naf5opaTopHH R.z:tepHbiX Dpo6neM B.B.. KyaHe.O:OB ( CCCP)' Dpo

BO.z:tHBWHI B Te"'9HHe 6 M9CHil8B BMec•re C .ll8.TCKHMH cPH3HK8.MH HCCJie.z:tOBB.JIHR CXeMbl pacDa

.z:ta TyMHH - 166 Ha pa.z:tHOB.KTHBHbiX H30TODax, DOCT8.BJI8HHbiX B KoDeHrareH na6opaTOpHeA 

H.z:tepHbiX Dpof5neM. CoTpy.llHHK na6opa·ropHH TeopeTH"'ecxoA cPH3HKH n. ct>orenb (l{CCP) aa

HHMB.JOlllHACH TeopHeA B.TOMHoro H.z:tpa, paf5oTan B KoDeHrareHe 3 Mecs.o:a. Hay'IHbll coTpy.z:t

HHK na6opaTOpHH H;ll9pHb1X Dpof5neM J1, A.z:tB.M ( l{CCP) DpO.z:tOJI)f(B.eT COBMeCTHO C .z:tB.TCKHMH 

yqeHhlMH Hccne.z:toBaHHsr eeATpoHo.z:tec:PHt:HTHbiX HaoTonos. TpH MecH.o:a B KoneHrareue pa6oTan 

CT. HB.Y'IHbiA COTpy .z:tHHK naf5opaTopHH H.z:tepHbiX peaxn;HA B.A. KapeayxoB ( CCCP). yqacTBo-

BB.BWHA B DpOBe.z:teHHH SltCDepHMeHTOB IIO HCCJle.z:tOB8.HHJO CDO!ITB.HHO .ll9JIRW:BXCH H30TOIIOB C 

.z:taTcKBM cj>H3BKOM C. BDepHxonbMOM • .KpoMe Toro, a HHCTHTyTe HBnDca Bopa B xpaTxo

cpo"'HhlX KOMB.H.z:tBpOBXB.X HB.XO.z:tBnBCb 3 COTpy.z:tHHKa OH.HH (B.r. CoJIOBbeB, K • .H. rpoMOB, 

C.M. nonBKB.HOB). 

B 1965 ro.z:ty 6biJIB c.z:tenaBhl nep:e hie waru x ycTaHoaneHBJO coTpy .z:tHH'IecTaa c Me*

.z:tyHapo.z:tHhiM ueHTpOM TeopeTHq:ecxoA qlB3BKB B TpHecTe ( HTB.nHH). 3aM • .z:tHpexTopa na-
6opaTOpHH TeopeTHqecJtoA lj>Haau B.r. ConoaDeB HBnseTCH q:neuo:w Y'leHoro CoaeTa Me)f(.z:ty

Hapo.z:tHoro ueHTpa B TpH8CT9 H B 196,, ro.z:ty IIpBliHJI Y"'B.CTHe B ero pa6oTe. no nparnawe

HBJO A. CaJIB.MB. 38.Mo .llHpeKTopa na60J:8.TOPBB T80p9TH"'8CXOA lj>H3HKH A.H, TaaxeJIH.z:t3e 

"'HTB.JI nex.o:HH H yqacTaoaan a pa6oT~ c:e:wHHapa Do lj>HaHxe sneMeHTapHhlX 'IB.CTHU B TpHecTe 

B Mae-HJOHe 1965 ro.z:ta. KpoMe Toro, .~ ceMHHape DpBHHJIH yq:acTHe Hay"'Hhle coTpy.z:tHHKH 

na6opaTOpHH TeopeTH'IecxoA lj>H3HKH n .c. Hcaea, A.T. <I>HJIHDDOB (CCCP) H n. llJypaHB 

( BHP), xoTophle BhlCTyDBJIH ea ceMBllupe c .z:toxna.z:taMB of5 uccne.z:toBaHHHX, BbiDOJIHeHHhlx a 

nTct>. 

CT. HB.Y'IHhlA COTPY.z:tHBK na6opaTC•PHH H.z:tepHbiX peaxnHA IO.U. OraHeCHH BMeCTe c 

ljlpB.HuyacKHMH yqeuhlMH a Opce yqacTaoaan a Dpoae.z:teHBH sxcnepHM&liTOB no BhlBO.z:tY nyqxa 

TH)f(eJibiX HOHOB H B pa6oTB.X HB. MB.cc-c;enapaTope. Haw HHCTHTyT ycDeWHO COTpy.z:tHB'IB.eT 
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C STHM ll9HTpOM. ,0.Hpex:TOp na6opaTOp11H Sl.ll.9pHb1X npo6neM 8.0. ,0.:>Kenenoa H CT. H8y'IHhiA 

coTpy.rt.HHK B.B. ¢1nSU'HH no6hiBMH B aroM ro.n.y B x:paTxocpouoA KOMaH.IlHpoax:e B Opce 

H .ll.PY'f'HX H8y'IHhiX neHTpax ¢1p8HilHH C nen&~ 03H8KOMneHHSI C HCCnQ.rt.OBaHHHMH B o6nacTB 

lj:IH3HKH '18CTHil BhiCOKHX SHeprHI H SKCnepHM9HTMbHOA annapaTypOA. Opolj:l. 8.0. ,D.:>Kene

nOB no6hlaan TBK:>Ke B UEPH e. 

npe6hiB8HHe .8 Ay6He neHhiX aana.sHhiX CTp8H 

B 1965 r. a ,D.y6ue no6hlaanu 27 BH.SHhiX y'leHhiX cTpaH 3ana.z:tHoA Eaponbl H Awepa

u. 15 y'leHhiX 6blna nparn8.llleHbl .n.ape ltlllleA OvHIH .n.na 'IT9HHH nexuaA H o6cy:>K.geHHH 

uay'IHhiX npo6new a na6opaTopBHX HHC1'11TyTa. 

B qacTuocTH, c nexnHHMH ua ceMJIBapax a na6oparopaax .BhiCTynamt Taxae aaaecTuhle 

yqeHhle x:ax: ,D.:>K. Max:KHT8Ap, B. XaaeJ::c, A. nate, n. lOaH, n. Bonnaurep (CiliA), 

¢1. HeTTep (¢1paHilHH), r. XopTHr (41Pr). 

rpynna Y'I9HhiX UEPHa B COCT8.BU 5 qenoaex BO rnaae c H. ron&AWMH.S~Knepwo

HOM npHHH:t.cana B ,D.y6ue yqacTae B Me·:>K.n.yuapo.rt.HOM cewauape no xawepuo.A: weTO.ll.HKe H 

o6pa6oTx:e ax:cnepuweuTan&HhiX .SaHHhiX. 3To noasoJIHno yqeubiM HucTHTyTa • y'leHhiM 

cTpau-yqacTBHil HucTHTyTa no3H8KOMHTbCH c .n.ocTB:>KeHHHMH UEPHa B aToA o6nacTB • 

.D.aa yqeBhiX - .D..M. BpHHK H 0. HaTau 6hlnH nparn8.llleHhi .n.na 'IT8HHH nexuHA B 

we:>K.n.yuapo.n.uoA wxone no CTpyxType cno:>KBhiX H.rt.ep, KOTopy~ OH.RH npoao.n.an B Te-

naaa B aarycTe. 

BaaHThi BH.ll.HhiX 3apy6e:>KHhiX yqeHhiX aec&Ma noneaHbl: OHH noaaonHIOT uawaM yqe

HhiM 03H8XOMHTbCH C .ll.OCTH:>K9HHSIMH .ll.JIYrHX Hay'IHhiX na6opaTopHA, cnoco6CTBYIOT BhiHB

neBHIO uau6onee axTyan&HhiX uanpaaneu1rA TeopeTH'Iecx:ax H axcnepaweuTan&HhiX accne.n.o

BaHHA, 06MeHy onbiTOM H yCT8HOBneBHIO 6onee T9CHbiX nH"'HbiX XOHT8XTOB. 

B ,D.y6uy ua cpox oT 1 .n.o 6 wecstuea B 1965 r. npHe3:>K8nH .rt.nH pa6oThi 7 ¢aaax:oa 

no nHHHH o6ueua c UEPH OM, B TOM "'JJ:cne 4 TeopeTHx:a H 3 ax:cnepHM9BTaTopa. 

Il,_,!! p e ' e u b 

·COBM9CTHhiX pa60T na~opaTOpHA p6'&e.rt.HH9HHO'f'O HHCTHTyT8 
H.rt.epBhiX accne.n.oaauuA c uayquo-accne.soaaTen&ex:HMH op

rauuaanHHMH cTpau-y"'&CTHHn HKcTHTyTa a 1965 r. 

PaanH"'Bble rpynnbl HHcTHTyTa ae.ztyT uccne.soaaTen&cxae H MeTo.gaqecoe pa60Thi 

COBM9CTHO C HHCTHTyT8MH CTpaH-y'I&CTilHil 0J.i.RJ.1 B COOTB9TCTBHH C nnaHOM COTpy .SHH

qecTBa, yTaep:>K.seBHbiM Y"'eBhiM CoaeTcM OH.RH. B 1965 ro.n.y aenuc& coaMecTHhle 

pa6oThi no cne.syiOlllHM TeMaM: 

1. Hccne.soaauae ynpyroro p-p H p-d pacceHHHH. 3aaepweuae coawecTHoA pa6oThi. 

(na6opaTOpHSI BbiCOKHX aueprHA, XHMHK)-T9XHOnO'f'H'I9CKHA HHCTHTyT H ¢1H3H'19CKHA HHCTH

TyTO Bonrapcx:oA Ax:a.seMHH uayx:). 
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2. Yfccne.aoaaHHSI Ha MaTepH8JI8X 24-JIHTpOBOH nponaHOBOH KaMepbi B ny'!Ke 1T -Me30HO 

C HMllYJibCOM 4,0 raa/c. noMOUlb E H8JI8:>KHB8HHH o6pa60TKH H CH86:>KeHHe UJieHKOit. (Jla-

6opaTopHR BbiCOKHX 3Heprnfi, VfHCTHTYT sneKTpoHHKH EonrapcKofi AKa.aeMHH HayK). 

3. Coa.aaHHe ynpaanSieMbiX <P3Y. 06MeH onbrToM, HHcpopMauHeil, qepTe:>KaMH. YfaroToE 

neHHe a Hapo.aHofi Pecny6JIHKe Eon ~apHH o6pa~'>UOB yrrpaamteMbiX cf>3Y. ( Jla6opaTopHSI Bhr

COKHX sHeprH:A, VfHcTHTyT sneKTpoH~ KH EonrapcKo:A AKa.aeMHH HayK). 

4. YfayqeHHe rr +p saaHMo.aeficTBHil. CosMecTHaSI o6pa6oTKa nneHoK c 40-cM. ao.ao-

po.aHoii KaMepbr. ( Jla6opaTopHS1 BbiCCtKHX sHeprH:il:, cf>H3H'leCKHil HHCTHTyT EonrapcKofi AKa

.aeMHH HBYK) • 

5. Paapa6oTKa annapaTyphr .an:I aaToMaTHqecKoA o6pa6oTKH cpoTorpacpHil: c TpeKOBbiX 

KaMep. 06MeH OribiTOM. ( Jla6opaTop~:SI BhiCOKHX 9HeprHfi, UeHTpanbHhifi HHCTHTyT cpH3H'le -

CKHX Hccne.aosaHH:i!: AKa.aeMHH HayK BeHrepcKo:l!: Hapo.aHo:l!: Pecny6JIHKH). 

6. YfCCJie.llOB8HHe ynpyroro p- d pacceSIHHSI. npe.llOCT8BJieHHe o6nyqeHHbiX cp0T09MYJI:b 

CHH H KOHCyJibT8UHH. ( Jla6opaTOpHS1 BbiCOKHX 3HeprHil:, rocy .aapCTBeHHbiH KOMHTeT llO HayKe 

.[leMoKpaTH'leCKOH Pecny6JIHKH BbeTHaM). 

7. Vfccne.aoaaHHe ynpyroro p-p pacceSIHHSI. CoaMeCTHaSI o6pa6oTKa SKcnepRMeHTanb

Horo MaTepHana. ( Jla6opaTOpHSI BbiC•)KHX 9HeprHH 1 rocy .aapCTBeHHbiH KOMHTeT no HayKe 

.[leMOKpaTH'leCKOH Pecny6nHKH BbeTHaM). 

8. Yfccne.aoaaHHe CHJibHbiX aaalt:Mo.aeAcTBHil: c noMOillbiO nyahrpbKOBbiX KaMep. Cos

MeCTH8Sl o6pa60TK8 9KCnepHMeHT8JlbliOrO M8TepHaJia H KOHCYJibT8UHH. ( Jla6opaTOpHSl BbiCOKH 

9HeprH:l!:, Jla6opaTopHSl cpH3HKH BbiCOKHX 9HeprHA repM8HCKOA AKa,lleMHH HayK B Eepmme, 

repMaHCKaSI .LleMOKp8TH'leCK8Sl Pecny6JIHKa). 

Paapa6oTKa annapazypbi .anSI asToMaTH'lecKoil: o6pa6oTKH cpoTorpacpRA c TpeKOBbiX 

K8Mep. 06MeH OnbiTOMo ( Jla6opaTOpP. Sl BbiCOKHX 9HeprHil: 1 Jla6opaTOpHSI cpH3HKH BbiCOKHX 

9HeprHH repMaHCKOA AKa.aeMHH Hay;{ B EepJIHHe, repMaHCK8SI .[leMoxpaTH'!ecxaSI Pecn:r.q

JIHKa) • 

10. Pa6oTbi no ynyqllleHHIO e6pa6oTKH B.aepHbiX 9MYJibCHil:. 06MeH onhrToM. ( Jla6opa

TopHSI BbiCOKHX SHeprH:l!:, Jla6opaTopP. Sl cpli3HKH BbiCOKHX SHeprHA repMaHCKOA Axa.aeMHH 

Hayx B EepJIHHe, repMaHCK8SI .[leMOKpaTH'!ecxaSI Pecny6JIHKa). 

11. VI ccne.aoaaHHe ynpyroro p·-p H p- d pacceHHHSI. 3aaepllleHHe coaMecTHoA pa6oThr. 

( Jla6opaTopHSI BbiCOKHX sHeprHA, VfHCTHTyT cpH3HKH H XHMHH MoHrOJibCKOA Axa.aeMHH HayK) 

12. VfaMepeHHe ceqeHHSI nepea.lpSI.llKH a rr-- p saaHMo.aeAcTBHSix. CosMecTHaSI o6pa-

6oTxa 9KCnepHMeHT8JibHOrO M8TepHa.Ia. ( Jla6opaTOpHSl BbiCOKHX 9HeprHil: 1 VfHCTHTyT SI.llep

HbiX HCCJie.aosaHHil:, n OJibCK8Sl Hapo.ClH8Sl Pecny6JIHK8). 
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13. Hccne.llOBaHHe p8JlH8IlHOHHhlX pacna)loa peaoHaHcoa c noMOlllhiO KceHoHoaoA x:a

wephl. CoaMeCTH8SI o6pa6oTK8 SKcnepHM9HT8nhHOr :> M8Tepuana. ( na6opaTopHS1 BhlCOKHX 

aHepruA, HBCTHTyT SIJl9pHhlX Hccne)lOB8BHA H ropHaSI AK8Jl9MHSI, nonhCK8SI HapOJlH8SI Pec

ny6nux:a). 

14. Paapa6oTKa annapaTyphl JlnSI aaToMaTH'lUCKOA .o6pa6oTKH !lJoTorpa!lJu:A c TpeKOBbiX 

x:auep. 06MeH ODhlTOMo (na6opaTopHS1 BhlCOKHX SHeprHA, HHCTHTyT SIJl9pHhlX HCCne)lOB8HHA, 

nonhCK8SI HapOJlH8SI Pecny6nax:a). 

15. Hccne.llOBaHHe B03.lleAcTBHSI runepoJioa ua aMynhCHIO. CoaMecTBaSI o6pa6oTKa 

SKCD9pHM9HT8nhHOro N8TepHana. ( na6opaTOpHSI B.blCOKHX aBepru:A, HHCTHTyT SIJl9pHhlX Hc

cne)lOB8HHA, nonhCK8SI HapoJlH8SI Pecny6nux:a). 

16. Hccne.lloBaBHe ynpyroro rr - p paccestHHSI Ha MaTepuanax He:ATpoHHoro o6nyqe

HHSI 24-nHTpoaol nponaHoaoA x:aMephl. CoawecTH&R o6pa6oTKa ax:cnep&ueHTanbHhlX uaTe

puanoa. (na6opaTopHSI BhlCOKHx aHepru:A, ByxapecTcx:HA yHHaepcHTeT, ConuanucTuqecx:ast 

Pecny6nux:a PyMhlHHSI). 

17. HayqeHHe 'l9ThlpexnyqeBhlX 3Be3)l B rr ·- p B38HMO.lleAcTBHSIXo ( na6opaTopHS1 Bhl

COKHX aHeprua, HHCTHTyT aToMHo:A !lJuaHKH Ax:a.llE•MHH Hayx: ConuanucTH'lecx:o:A Pecny6nHKH 

PyMhlHBH). 

18. Hccne.lloaaHHe o6paaoaaHBSI cTpaHHhlX qacTHil a rr - p aaaBMO.lleAcTBHSIX. 06MeH 

ODhlTOMo ( na6opaTopHS1 BhlCOKHX 3HeprHA, HHCTHTYT 8TOMHOA tPH3HKB AKa)leMHH Hay-x: 

ConuanHcTH'lecx:oa Pecny6nHKH PyMhlHHH). 

19. Paapa6oTKa annapaTyphl )lnSI aBTOM8TH'lHCKoA o6pa6oTKH !lJoTorpaq:,ua c Tpex:oahlx 

KaMep. 06weH onhlTOM. (na6opaTopust BbiCOKHX aueprua, HHcTHTyT aToMHoA !lJHaHKH AKa

.neMHH uayx: ConuanucTH'lecx:o:A Pecny6nHKH PyMhlHHH). 

20. Hccne)loaauue waTepuanoa )lnSI caepxnpoBO.llSilllHX coneHOH.llOB. 06weu onhlTOM. 

(na6opaTopHSI BhlCOKHX auepru:A, HHCTHTyT Sl.llepHhlX uccne)loBaHu:A LJ:exocnoaanx:o:A AKa.lle

MHH Hayx:). 

21. Paapa6oTKa H uccne.llOBaHHe HH3KOTeMnEpaTypHhlX Jl8Tq&KOB JlnSI HaMepeHHSI Mar

HBTHoro DOnSI H T9MDepaTyphlo 06MeH ODhlTOMo ( J1 a6opaTopHS1 BbiCOKHX 3HeprBA, 3neKTpo

T9XHH'l9CKB:A HBCTHTyT, LJ:exocnoaanx:ast ConuanBcTil'lecx:ast Pecny6nux:a). 

22. Hccne)loaaHHe ynpyroro p-p H p- d peccestHHSI. CoaMecTHaSI o6pa6oTKa ax:cne-

pBue&TanbHoro uaTepuana. (na6opaTopHSI BbiCOKHX aHeprua, LJ:emcx:oe Bhlcmee TexHuqe

CKoe yqunume, LJ:exocnoaaux:aSI ConuanHcTH'lecx:a5! Pecny6nux:a). 

23. Co3)l8BHe YCT8HOBKB HMnynhCBOro MBrHIITHOro DOnSI. HaroToBneBHe )lnSI na6o

paTOpHH BhlCOKHX aaepruA x:aTymKH HMnynhCHoro MarHHTHoro nonst B LJ:exocnoaaux:oA 

CouuanucTHqecx:oa Pecny6nux:e. 
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24. Hccne.n:osaHHe Heynpyroro rr - p B38HMO.lleAcTBHK. CnsMeCTHasr o6pa6oTx:a 

9:1:Cil9pH:W8HT8.1IhHOrO M8T9pBana. ( na6opllTOpHS1 BbiCOKHX 9HeprHA, ¢H3H'19CKHA HHCTHTyT 

t{exocno:aanKol A~:a.n:ewHH HayK). 

' 25. C03.llaHHe ycTaHOBKJI .ll.IIK uccn•~.llOBaHHSI speweHH-OA cTpyKTypbi BTopH'lHhiX 'IBCTHU 

B 5-r9BHOM KaHane nB3 H R3l"OTOB.1I9HHE• .llBT'lRKOB Xonna, KOHTp0.1Ib H CT80H.1IH3aUHK Mar

RBTHbiX noneA B JCaHanax nB3. ( na6opaTOpHK BbiCOKRX 9HeprHA 1 J.iHCTHTyT 9.1IeKTpOT9XHHKH 

CnosauKoA AKa.n:ewHR HayK). 

26. Pa3pa6oTxa annapaTypbi .n:nsr aE TOMtlTH'19CKoA o6pa6oTKH cpoTorpaclnt:A c TpeKOBhiX 

xawep. 06MeH OllbiTOM. ( na6opaTOpHK Bb! COKHX 9HeprHA 1 ¢H3H'19CKHA HHCTHTyT l{exocno

BaiXKOA Axa.n:eMHH Hayx). 

27. H3y'leHHe cxeM pacna.na HeiTpoHo.n:ecpHnHTHbiX K.n:ep. CoaMecTHaH ot5pat5oTKa 

9KCU9pRM9HT8.1IhHOrO M8T9pH8..1I8o ( naoope TOpHSI sr.n:epHbiX npo6neM, ¢H3H'19CKH:ll: HHCTHTYT 

Eonrapcx:oA Ax:a.n:eMHH HayK, CocpH:li:CKH:ll: yHHBepcHTeT). 

28. Hccne.n:osaHHe pa.n:uauHoHHbiX p !lcna.n:os pe3oHaHcos c noMOI.U&IO nponaHoao:ll: x:a

MepLI. CoBM9CTH8SI o6pa6oTKa 9KcnepHMe 'ITa.II&HbiX .llaHHbiX. ( na6opaTOpHS1 SI.llepHbiX npo6-

neM, UeHTpan&Hbi:ll: HHCTHTyT cpH3R'lecx:Hx uccne.n:oBBHHA, BeHrepcKasr Hapo.n:Hasr Pecny6nH

Ka). 

29. .SJ:.n:epH8K CU9KTpOCKOilBH He:li:TpO iO,llecpHUHTHbiX H,llep pe,llKHX 3eMe.1Ibo 06MeH OUbi

TOMo (na6opaTopHH sr.n:epHbiX npo6neM 1 YIHCTHTyT H.llepHbiX Hccne.n:oBBHH:ll:, BeHrepcKaH 

Hapo.n:HaSI Pecny6nHx:a). 

30. Hccne.n:oBaHHe XHMR'lecKHX cao~rCTB pa.n:RoaKTHBHbiX H30Tonos TaHTana, son&cppa

Ma, peHHH H Il.1I8THHOBbiX M9T8.11.1IOB B COCTOHHHH1 CBOOO,llHOM OT HOCHT91ISI, C U9.1IbiO nony-

'19HBH npenapaToB .ll.IIK MarHRTHo:ll: {3 -caeKTpOCKOUHH. KoHcyn&TanHR, no.n:roTOBKa cos-

MecTHo:ll: pa6oTblo ( fla6opaTOpHSI SI.llepHbiX npo6neM, UeHTpan&Hbi:ll: HHCTHTyT cpH3H'lecKHX 

Hccne.n:osaHBA, BeHrepcKaSI Hapo.n:HaH Pecny6.1IHKa). 

31. H3y'leHBe aaneHTHbiX cpopM :ll:o.n:a B acTaTHHa MeTO.llOM aneKTpo¢ope3a Ha HHep"'!'

HbiX MaTepuanax. KoHcyn&T8UHR, no.n:roTC•BKa cosMecTHoA pa6oTbi. (na6opaTopHSI .s~.n:epHbiX 

npo6neM, Ue~Tpan&Hhi:ll: HHCTHTYT cpR3H'lec:KHx Hccne.n:oaaHH:ll:, BeH repcKaH Hapo.n:HaSI Pec

ny6nHKa). 

32. CoTpy.n:HH'19CTBO B o6nacTH {3 - y -cneKTPOCKOUHB. 06MeH OllbiTOM. nony'leHHe 

npenapaTOB. ( na6opaTopHH H.ll9pHbiX npo6neM, UeHTp8.1IbHbi:ll: HHCTHTYT H,llepHbiX Hccne.n:o

BaHBI, repM8HCK8SI JleMOKp8TH'19CK8H Pecny6.1IHKa). 

33. Hccne.n:osaHRe HeATpOHO,llecpHUH'rHbiX H30TOUOB pe,llKHX 39M91Ib. ( na6opaTOpHH 

SI,llepHbiX npo6neM, J.1HCTHTYT Sl.ll9pHbiX HC C.1I9,llOB8HH:ll: H J.1HCTHTyT H,llepHO:ll: cpH3HKH, non&

CK8H H apo.n:HaH Pecny6nHKa). 
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34. Coa.naHHe .nsyx SHTHK.oMnToHoscx:Hx y -c[leKTpoMeTpos. (na6opaTopH>~ >~.nepHbiX 

npo6neM, l1HCTKTYT sr.nepHbiX HCC119.llOBSHH:A:, nonbCK!lSI HapO.llHSSI Pecny61IHK8). 

35. Paapa6oTKa nonynpoBO.llHHKOBbiX .neTex:Topo3. 06MeH o6paauaMH H TexHH'Iecx:oA 

.llOKYM9HTSUHAA. ( na6opaTOpHS1 Sl.ll9pHbiX np061IeM 1 YfHCTHTyT Sl.ll9pHbiX HCC119.llOBSHHA 1 nonb

CK8SI H apo.nHaSI Pecny6nHKa). 

36. YfayqeHHe .llBOAHOA nepeaapSI.llKH. 06MeH OllbiTOM. ( na6opSTOpHS1 Sl.llepHbiX npo6-

1IeM, .Hccx:HA yHHBepcHTeT, CouuanHCTH'IecKaSI Pecny6nux:a PyMbiHHSI). 

37 • YfCC119.llOB8HHe Sl.ll9pHhiX npOU9CCOB 1 Bbi3biBEl9MblX 6e3p8.llH8UHOHHbiMH nepeXO.llSMH 

MIO-M930HOB B TSr>KeJibiX Me308TOM8X. ( na6opSTOpliSI Sl,llepHblX np06JieM, YfHCTHTyT STOMHOH 

tPH3HKH, CouHanHCTH'IeCKasr Pecny6nHKa PyMbJ:HHsr). 

38. XHMK'Iecue acpcpeKTbi SI.llepHbiX npespameH~::A no.n .ne:A:cTBHeM npoToHoB BbiCOKHX 

SHeprH:A:. ( na6opaTopHS1 Sl.llepHbiX npo6JieM, l1HCTHTyT STOMHO:A: cpH3HKH, CouHaJIHCTH'IeCKSSI 

Pecny6JIHKa PyMbiHHSI). 

39. Hccne.nosaHHe cKopocTe:A: xHMH'IeCKHX peax:11HA c noMOIUhiO uayqeHHSI .nenonsrpu

aauuu MIOOHOBo ( na6op8TOpHS1 Sl.llepHhiX npo6JieM, YfHCTHTyT T90p9TH'I9CKO:lt H 3KCUepHMeH

TSJibHO:A: cpH3HKH, CCCP). 

40. Yf CC119.ll0BSHH9 ,lleU011SipH38UHH MIOOHOB B KC•H.ll9HCHpOBSHHbiX cpe.nax. ( na6opaTo

pHS1 Sl.llepHbiX npo6neM, l1HcTHTyT aTOMHo:A: aHeprHH, CCCP). 

41. l1ccne.noaaHHSI ·C TpaKTOM MIO-MeaoHoa. (na6opaTopHSI Sl.llepHbiX npo6neM, Mo

CKOBCKH:A: HH)I{eHepHo-cpH3H'Iecu:A: HHCTHTyT, CCCP). 

42. H a6JIIO.ll9HHe 38XBST8 MIOOHOB raaoo6pa3HhiM BO.llOpO.llOMo ( na6opaTOpHS1 sr.nep

HbiX npo6neM, MocKoBCKHA HH)I{eHepHo-cpH3H'IecKH:A: HIICTHTyT, CCCP). 

43. Hccne.noaaHHSI no Sl.llepHo:A: cneKTpocKonHH n pa.nHoxHMHH. (na6opaTopHS1 Sl.llepHbiX 

npo6neM, M OCKOBCKH:A: rocy .napCTBeHHbi:A: yHHBepcHTe'r, neHHHrpa.ncKH:A: rocy .napcTBeHHbi:A: 

yHHaepcHTeT, Pa.nHeBbi:A: HHCTHTyT AKa.neMHH HayK CCCP, TaUIKeHTCKH:lt nonHTexHH'IecKH:A: 

HHCTHTyT, l1HCTHTyT MeTponorHH 1 l1HcTHTyT Sl.llepao:A: cpH3HKH KaaaxcKo:A: CCP, ~3HKo

T9XHH'IecKH:A: HHCTHTYT AKa.neMHH HayK CCCP). 

44. J1CC119.llOBSHHe U011SipH38UHOHHbiX acpcpeKTOB B pO)I{,ll9HHH UHOHOBo (na6opSTOpHS1 

Sl.llepHbiX npo6neM, l1HCTHTYT cpH3HKH BbiCOKHX aaeprn:A:, CCCP). 

45. Paapa60TK8 60JiblliO:A: BO.llOPO.llHO:A: KaMepbi ilJlSI 70-raa ycKOpHT91ISI. ( na6opaTo

pHS1 Sl.llepHbiX npo6neM, l1HCTHTYT cpH3HKH BbiCOKHX aaeprHA , CCCP). 

46. Paapa6oTKa qepeHKOBCKoro .neTeKTopa peJISITHBHCTCKHX qacTHu. (na6opaTopHS1 

Sl.llepHbiX npo6neM, l1HcTHTyT cpH3HKH BbiCOKHX aHeprn:A:, CCCP). 
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4 7 • J1ccne,llOBaHHe nOJISipH3aUHOHHhiX acptj:leK'I OB B pacceSIHHH HyKJIOHOB HyKJIOHaMH. 

C03.llaHHe annapaTyphl II upoBe,lleHHe SKCnepHMeB'I'a B P:>Ke:>Ke. ( na6o.paTOpHS1 Sl.ll9pHbiX 

upo6neu, .HHCTHTyT Sl.llepHhiX Hccne.noaaHHI 'Liexo<:noaauKoA AKa.neMHH aayK). 

48. Pa3pa6oTKa ueTo.noa pa3,neneaaa uepHeuoA MHweaa. (na6opaTopB:S1 Sl.llepHhiX 

upo6neu, .HHcTHTyT Sl,nepHhiX accne.no:aaaal t{exo<:noaauKoA AKa,neMHH aayK). 

49. J13y'leBHe UpH6JIH:>KeHHhiX ypaaaeHHI .llJlSI CHJlbHOB3aHMO.lleACTBYIOlllHX qaCTHilo ( na-

6opaTOpHS1 TeopeTH'IecKoA cpH3HKH, CocpHICKHA yaHaepcaTeT, Hapo.naau Pecny6nHKa Bonra

pas). 

50. J1ccne,noBaHHe UO cpya,naueHTaJibHblM BOI[pOCaM TeOpHH nOJISI H H3Y'I6HHe pa3JIH'IHbiX 

Mo.neneA. ( na6opaTopHS1 TeopeTH'IeCKOA cpH3HKH, ¢H3H'IeCKHI HHCTHTYT BonrapcKoA AKa.ne

MHH HayK). 

51 • .Hccne.nosaaae acHMUTOTH'IeCKHX uoae.nenHA aMnJIHTY .n pacceBHHSI a aeuepeaopMH

poaaHHhiX TeopHA. (-lla6opaTopHB TeopeTH'IecKoA 4'H3HKH, UeaTpanbHhiA HHCTHTYT cpH3H'Ie

cux uccne.noaaa:s:A, BearepcKaJI Hapo.nHaSI Pecny6nnKa). 

52 • .Hccne.noaaaae no cpya.naMeHTanbHhiM aoapocaM TeopHH nonSI H H3y'leHHe pa3nHq

HhiX Mo.neneA. (na6opaTopHB TeopeTa'lecKoA cpn3HKH, UeHTpanbHhll HHCTHTYT cpH3H'IeCKHX 

accne.nosaaHA, BearepcKaSI Hapo.naag Pecny6naKE ) • 

53. Cna6oe B3aHMO.llelcTBHe aneMeHTBpHbiX qacTHU. 06MeH onbiTOM. ( na6ppaTOpHS1 

TeopeTH'ISCKoA cpH3HKH, By .nanewTCKHA yHHBepcHTeT, BearepcKaSI H apo.naaSI Pecny6nHKa ) • 

54. CnoHTBHHOe HapyweHHe CHMMeTpHH B TeOpHH nonSI. 06MeH onbiTOM. ( na6opaTopHS1 

TeopeTH'IeCKOA ¢H3HKH, nonHT9XHH'I9CKHA HHCTHTYT. BearepcKBSI Hapo.naag Pecny6nHKa). 

55. MbCJI9.llOBBHHSI B o6naCTH KBaHTOBOit T90pHH nonSI H aaanHTH'I9CKOro noae,neHHSI 

aMUnHTY.ll paCC9SIHHS11 B qacTHOCTH, B KOMUJ16KCHOA nJIOCKOCTH cnnaa, CHMMeTpHH SU8 

H npo6neM CaMOKOHCHCTeHUHH S -MaTpHUhl. (na6opaTOpHS1 TeopeTH'IeCKOA cpH3HKH, na6o

paTOpHS1 cpH3HKH BhiCOKHX aaeprHA 1epMaHcKoA A1:a.neMHH aayK , YaaaepcaTeT 1yM6onb.n

Ta, iepMaHCKBSI .UeMoKpaTH'ISCKBSI Pecny6nnKa). 

56. J1CCJ19,ll0BBHH9 no cpyH.llBM9HTBJlbHbiM BCnpocaM TeOpHH nOJISI H H3y'leHHe pa3JIH'I

HblX Mo.nenea. (na6opaTopHS1 TeopeTH'IeCKOA cpH3HKH, neanuarcKHA YanaepCHTeT, ['epMaH

CKBSI .UeMoKpaTH'ISCKBSI Pecny6nHKa). 

57. J1ccne,llOBBHH9 TO'IHOCTH MeTO.llB npH6nH:>K9HHOrO BTOpH'IHOrO KBaHTOBBHHSio (na-

6opaTOpHS1 TeopeTH'ISCKOA cpH3HKH, BpounaacKHA y HHBepcHTeT, flrennoHCKHA yaaaepcHTeT, 

n OJlbCKBSI H apO.llHBSI Pecny6nHKB). 

58. TeopHSI MHOrHx Ten. (na6opaTopHS1 TeopeTH'IecKoA <PH3HKH, BpounaacKHA yaaaep

CHTeT, nonbCKBSI HapO.llHBSI Pecny6nHKa). 
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59. TeopHSI uonea c oupe,lleJJeHHbiM CIIBHOM. ( na6opaTOpHS1 TeopeTH'I9CKO.A: cpH3HKH. 

no,ll3HHCKBA YHBBepcRTeT, nonbCK8SI H apO.llH8SI Pecuy6JJHK8). 

60. TeopHSI CHMMeTpHH ( rpyuua J[opeHua, sua ) • ( na6opaTopH.Il T90p9TB'I9CKO:ll cpaaJr 

KH, YfHCTHTyT Sl,llepHbiX HCCJJe.llOBaHHI, nonbCK8K HapO.llH8..11 Pecuy61IHK8). 

61. Yf CCJJ9.llOB8HHe IIO cpyH.ll8M9H'I 8JJbHbiM BOllpOC8M TeopHR IIOJJSI H R3y'leHHe p831IHq

HbiX MO,llenea. (na6opaTopHS1 TeopeTH•WCKOI cpH3BKB, BapwaBCKHI YHBBapCHTaT, nonbCK8SI 

Hapo.llHSSI Pecuy6nax:a). 

62. PacqeTbl sepoKTHOcTeA anbcpa- H 6eTa-IIepexo,lloB Ha x:onneKTHBHble ypoBHB. 

( na6opaTOpHS1 TeopeTHTl9CKOI cpH3HKH, l..fHCTHTYT 8TOMHOI cpB3HKB, CouH8JJHCTH'IeCK8SI 

Pecuy6nex:a PyMh!HHSI). 

63. Hccne.lloBaHHe HeyupyrHx saa.IIMO.lle.A:cTBHI upu Bblcoux sueprasrx. (na6opaTopasr 

TeopeTH'IeCKOI cpH3HKH, YfHCTHTyT aToMHOA cpH3HKH, CouaanHCTH'Iecx:asr Pecuy6nex:a PyMbl

HHSI) o 

64. Hccne.llOBSHKe yupyrax B3aHMO.llelcTBHI upH BbiCOKHX SHeprasrx. (na6opaTopHSI 

TeopeTH'Iecx:oA cpH3HKH, YfHCTHTYT aToMHOI cpH3HKH, CoueanacTH'IeCKSSI Pecuy6nHKa PyMh!

HHsr) o 

65. Hccne,llOB8HHSI B o6naCTH TeopHH IIOJJSI H ct>H3HKH BbiCOKHX SHeprHA. ( na6op8TOpHS1 

TeopeTH'IeCKoA: cpH3HKH, YfHCTHTyT cpeaHK:H BbiCOKHX sueprel, CCCP). 

66. AHanHTH'Iecue csolcTBa aMIInHTy.ll. (na6opaTopHK TeopeTB'IecKol cpH3HKH, Mo

CKOBCKHA rocy.ll8pCTB9HHbiA yHHBepCHTe·r, MaTeM8TH'I9CKHI HHCTHTYT AKa,lleMHH HayK CCCP, 

YfHCTHTYT M8TeM8THKH AK8.ll9MHH HayK YKpaHHCKOA CCP, T6HJJHCCKHI rocy.llapcTBeHHblA 

yHHBepcHTeT, CCCP). 

67. TeopHSI uonSI, upH6JJH)KeHHble ypasHeHHSI. (na6opaTopHK TeopeTR'IecKol cpH3HKH, 

YfHcTHTyT MSTeMaTHKH Ca6apcKoro OT.llHJJeHRSI AKa.lleMHH HayK CCCP). 

68. TeopHSI IIOJJSI, CHMMeTpHH. ( nat5opaTopHS1 TeopeTH'IeCKOI cpH3HKH. neHHHrpa.llCKHA 

rocy .llapcTBeHHbiA yHHBepcHTeT, CCCP). 

69. TeopHSI SI,llpa. ( na6opaTopHS1 TI~OpeTH'IeCKOI cpB3HKH, neHHHrpa.llcKHI rocy .ll8p

CTBeHHbiA yHHsepcHTeT, CCCP). 

70. HayqeHHe cTpYKTYPbl nerKHx Siuep. (na6opaTOpHSI TeopeTH'IeCKOI cpH3HKH, Mo

CKOBCKHA rocy .ll8pCTBeHHbii yHHBepCHTe'I I CCCP). 

71. HOBble H,lleH B KB8HTOB8HHH IIpOCTp8HCTBS-speMeHH. ( na6opaTopHSI TeopeTH'Iec-

KOA cpH3HKH, ¢H3H'IeCKHA HHCTHTYT AKa.lleMHH HayK CCCP). 

72. H ccJJe,llOB8HHe CHJJbHbiX B38HMC•.lleACTBRI npH 60JJbWHX SHeprHSIXo ( na6opaTopHSI 

TeopeTH'IeCKOA cpH3HKH, YfHCTHTYT Teope·rH'IeCKOA H SKcuep&MeHTaJJbHOI cpH3HKH, CCCP). 
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73. Bonpochl npHMeHeHHs nonspHaosassoA: :MHWEHH. KoscynbTauHH. (na6opaTopH51: 

TeopeTH'IeCKOA: cpH3HKH 1 ViHCTHTYT s.nepHhiX Hccne.noE asH A: l.J:exocnosauxoA: Axa.neMHH sayx). 

74. YnpyrHe B38HMo.neA:CTBHSI npH Bb!COKHX 3HeprHSIX. ( na6opaTopHS1 TeopeTH'IeCKOA: 

cpH3HKH 1 ¢H3H'IeCICHA: HHCTHTyT l.J:eXOC1IOB8UKOA: Axa.ne MHH Hayx) • 

75. Vf3y'leHHe npH6JIH)KeHHbiX ypaBHeHHA: .U1ISI Cll1IbHOB38HMO.UeA:cTBYlOWHX '18CTHU. 

( na6opaTOpHS1 TeopeTH'IeCKOA cpH3HKH. <l>H3H'IeCKHA: HHCTHTYT CnosauxoA: Axa.neMHH HayK). 

76. Hccne.nosaHHe no cpyH.naMeHT81IbHbiM sonpo~aM TeopHH nons H H3y'leHHe pa3nHq

HhiX Mo.neneA. ( na6opaTOpHSI TeopeTH'IeCKOA cpH3HKH, l.J:ewcxoe BhiCwee TeXHH'I9CKOe yqHnH

rue, l.J:exocnosauKas CouHanHCTH'Iecxas Pecny6nHxa). 

77. Hccne.nosaHHe npOTOHHOA: 8KTHBHoc"TH HeATpolio.necpHUHTHb!X s.nep. ( na6opaTopHS1 

R.nepHhiX peaKuHA, ViHCTHTYT R.nepHhiX Hccne.nosaHHA Besrepcxas Hapo.nHaSI Pecny6nHxa). 

78. Hccne.nosaHHe xopoTKO)KHBYI.UHX H30Mepos, nonyqeHHhiX B peaKUHSIX c TSI)K91IhiMH 

HOH8MH. ( na6opaTopHS1 SI,UepHbiX peaxuHA:, UeHTp81IbHbiA: HHCTHTYT SI.UepHbiX Hccne.nosaHHH, 

f'epMaHcKas .D,eMoxpaTH'IecxaSI Pecny6nHxa). 

79. Hccne.nosaHHe HYK1IH.UOB, nonyqeHHbiX B pe.:lKUHSIX c TSI)K9JlbiMH HOH8MH. npe.no

CT8BJ19HHe o6nyqeHHbiX npenapaTOBo (na6op8TOpHS1 s.z::epHbiX pe8KUHA 1 VfHCTHTyT SI.UepHbiX 

HCCJ'Ie,UOB8HHA, n OJ'IbCK8SI Hapo.nHaSI Pecny6nHK8). 

80. Pa3pa6oTxa nonynposo.nHHKOBhiX .neTexTopo3. 06MeH TeXHHqecxoA: .noxyMeHTauHeA: 

H o6p83U8MH ,neTeKTOpOB. ( na6opaTOpHS1 SI.UepHbiX peaKUHA:, VfHCTHTyT SI.U9pHbiX HCCJ'Ie,no

B8HHA:, nonbCK8SI Hapo.nHaSI Pecny6nHxa). 

81. Hccne.n.osaHHe yrnOBbiX pacnpe.neneHHA npc.nyxToB MHoroHyKnOHHbiX peaxuHA: nepe

xo.n.a. (na6opaTopHS1 s.nepHbiX peaxuHA, ViHCTHTYT SI.Z:l9pHoA cpH3HKH, noJ'IbCKBSI Hapo.nHaSI 

Pecny6nHxa). 

82. Hccne.nosaHHSI c noMOI.UbiO TopoH.nanbHoro cnexTpoMeTpa, ycTaHosneHHoro Ha 

nyqKe. 0KOH'I8HH9 MeXaHH'19CKHX pa6oT. ( na6opaTOp.H Sl Sl.llepHbiX peaKUHA:, VfHCTHTYT SI,Uep

Hb!X HCCJ'Ie,ll.OB8HHA:, nonbCK8SI Hapo.nHaSI Pecny6J'IHKE). 

83. Hccne.nosaHHe KYJ'IOHOBCKoro B036y)K.neHHH. ( na6opaTOpHSI SI.nepHbiX peaxuHA:, 

V!HCTHTYT SI.UepHoA cpH3HKH, nonbCK8SI Hapo.nHaSI Pe~ny6mixa). 

84. Hccne.nosasHe H30Mepos, o6pa3yiOI.UHXCSI B peaKUHSIX c .neA:ToHaMH H anbcpa

qacTHuaMH H pa60Tbl B 06J18CTH cpH3HKH H TeXHHKH ycxopeHHSI TSI)KeJlbiX HOHOB. 06MeH 

onhiTOM. (na6opaTopHSI SI.nepHhiX peaxuH:ll:, ViHCTHTYT aToMHoA: cpH3HKH, CouHanHCTHqecxaR 

Pecny6nHxa PyMhiHHSI). 

85. Pa3pa6oTxa nonynposo.nHHKOBhiX .neTeKTopos. 06MeH TexHHqecxoA: .noxyMeHTa

uHeA: H o6p83U8MH .UeTeKTOpOB. ( na6op8TOpHSI SI,UepHbiX peaxuH:ll:, VfHCTHTYT SI,UepHb!X He-
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cJieJloBaHH:lt 4exocJioaauKoH: AKaJleMHH HayK, VIHCTH'ryT c}:lH3HKH TBepJloro TeJia, 4CCP). 

86. Pa3pat5oTKa :::meKTpOHHO:lt annapaTyphr JlJIH c}:lH3H'IeCKHX HccJieJlOBaHH:lt. ( lla6opaTo

pHS1 He.ltTpOHHo:lt cpH3HKH, ¢H3H'IeCKH:lt HHCTHTyT Eom'apcKo:lt AKaJleMHH HayK). 

87 • .LleJieHHe .HJlep Ha pe30H8HCHhiX HeliTpOH8X. (Jia6opaTOpH.H He:ltTpOHHOA: c}:lH3HKH 1 

¢H3H'IeCKH:lt HHCTHTYT EoJirapcKo:lt AKaJleMHH HayK). 

88. HccJieJloBaHHe- cpa30BhiX nepexoJlOB a :>KeJie3o-amoMHHHeBhiX cnJiaaax. ( lla6opaTo

pHH HeATpOHHoA cpH3HKH, UeHTpaJibHhiA HHCTHTyT ¢~: 3H'I8CKHX HCCJieJloBaHHA, BeHrepcKaH 

HapoJlHaH Pecny6JIHKa). 

89. HccJieJloBaHHe cpa30BhiX nepexoJlo'B MeTOJlOM ynpyroro H Heynpyroro pacceSIHHSI 

HeATpOHOB. ( lla6opaTopHS1 HeATpOHHoA: c}:lH3HKH 1 UeH'I'paJI&Hhl.lt HHCTHTYT cpH3H'IeCKHX HccJieJlo

BaHH:ll:, BeHrepcKaSI H apOJlHaH Pecny6JIHKa). 

90. Pa3pa6oTKa MHoroKaHaJI&Hhrx H MHoroMepHbiX aHaJIH38Topoa JlJIH cpH3H'IeCKHx Hc

cJieJloBaHH:ll:. 06MeH onhiTOM. ( lla6opaTopHSI He:li:TpC·HHO:ll: c}:lH3HKH, UeHTpaJI&HhiA HHCTHTyT 

c}:lH3H'IeCKHX HccJieJlOBaHH:lt, BeHrepcKaSI HapOJlHaSI Pecny6JIHKa). 

91. CoTpyJlHH'IeCTBO B o6JiacTH cneKTpoMeTpHI! no apeMeHH npoJieTa. (Jia6opaTopHS1 

HeATpOHHO:ll: cpH3HKH, TexHH'IeCKHA yHHBepcHTeT B .Llpe3JleHe, repMaHCK8SI .LleMOKp8TH'IeCK8H 

Pecnyt5JIH Ka) • 

92. HccJieJloBaHHe Heynpyroro H KB83Hynpyroro pacceSIHHSI He:ltTpOHOB. (lla6opaTopH.H 

HeliTpOHHo:lt c}:lH3HKH, VIHcTHTyT SIJlepHoA c}:lH3HKH, JloJI&eKaSI HapoJlH8SI Pecny6JIHKa). 

93. J.1CCJieJlOB8HHe cpoHOHHbiX ClleKTpOB KpHC'I'8JIJIOB H JlHcppaKUHH HeltTpOHOBo ( Jia-

6opaTOpHS1 HeATpOHHOA: c}:lH3HKH, VIHCTHTyT SIJlepHbiX IICCJieJlOB8HH:ll:, noJibCK8H HapOJlH8SI 

Pecny6JIHKa). 

94. MHoronapaMeTpHqecKHe aHaJIH3aTopbi H o6pa6oTKa JlaHHhiX c aHaJIH3aTopoB Ha 

Bhi'IHCJIHTeJibHhiX M8lliHHax. ( Jia6opaTOpHSI He:li:TpOHHC•lt c}:lH3HKH 1 VfHCTHTYT SIJlepHbiX HCCJie

JlOB8HH:lt, n OJibCK8SI H apOJlH8H Pecny6JIHK8). 

95. 3cpcpeKT Mecc6ayapa B HeKoTopbiX :>KeJie3C•COJlep:>K8IUHX coeJlHHeHHHX. ( lla6o

paTopHH He:ltTpOHHO:lt cpH3HKH, lleHHHrp8JlCKH:lt rocy Jl8pCTBeHHhl:lt YHHBepCHTeT, CCCP). 

96. He:li:TpoHorpacpHqecKHe HCCJieJloBaHHH cTpy {Typ TBepJlhiX BemecTB. ( lla6opaTopHS1 

HeATpOHHo:lt cpH3HKH, ¢H3HKo-xHMH'IeCKHA HHCTHTyT, CCCP). 

97. OnpeJleJieHHe KBapTeTHoA H cHHrJieTHoA aJV:nJIHTy Jl pacceHHHSI Heil:TpoHa Ha JleA

TpoHe C llOMOlllbiO llOJIHpH30B8HHhiX He:li:TpOHOB H llOliS1pH30B8HHO:lt Jleil:TpOHHOlt MHllleHH. 

(JiaoopaTopHH He:ltTpoHHo:lt cpH3HKH, VIHcTHTYT Teope rH'IACKoA H aKcnepHMeHTaJI&HoA c}:lH3HKH, 

CCCP). 
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98. Hcnonb3oBaHHe nonS1pH30BBHHOH npoTOHHOH MHllleHH Ha BHyTpeHHeM ny'lKe ycKopH

TenSI YfliCTHTyT8 TeopeTH'leCKOH H <H~cnepHMeHT8JJbHO:A cpH3HKH. (Jla6op8TOpHS1 HeATpOHHOH 

cpH3HKH, HucTHTYT TeopeTHqecKOH H aKcnepHMeHTaJJbHO:A cpH3HKH, CCCP). 

99. Hccne.noaaHHSI no TeopHH ll.llepHhiX peaKuHA. ( Jla6opaTopHS1 HeATpoHHo:A cpuaHKH, 

~3H'leCKH:A HHCTHTyT AKa.neMHH H8yK CCCP)c, 

100. Paspa6oTKa nonSipHaoaaHHh!X Sl.llepHhiX MHllleReA. 06MeH onhiTOM. ( Jla6opaTopHH 

HeATpoHHo:A cpH3HKH, YfHCTHTyT Sl.llep ihiX Hccne.noaaHHii Y:exocnoaauKoA AKa.neMHH HayK). 

101. nporpaMMHpOBaHHe 38.ll8'1 1 CBSI38HHbiX C o6pa60TKOH Tp9KOB KaMepHbiX CHHMKOB. 

CocTaaneHHe o6ll1HX nporpaMM .llJJSI "MHHCK-2'"'. ( 8hi'lHCJJHTeJJbHhi:A ueHTp, M aTeMa THqe

CKHA HHCTHTYT 6 onrapcKo:A AKa.neMHH HayK). 

102. nporp8MMHpOB8HHe 38.[l8'l 1 CBSI38HHbiX C o6pa60TKOH TpeKOB K8MepHbiX CHHMKOBo 

Pa6oThi no cornacoaaHHOMy nnaHy. I Bhi'lHCJJHTenbHhi:A ueHTp, UeHTpanbHhiA HHCTHTyT cpH

aHqecKHX Hccne.noBaHuA, BeHrepcKaSI Hapo.nHaSI Pecny6nHKa). 

103. n O.lli'OTOBKa o6IUHX nporpaMM .llJJSI Bbi'IHCJJHTeJJbHbiX M8ll1HH , MHHCK-2'. ( Bbi

'lHCJJHTeJJbHhr:A ueHTp, ct>HaHqecKH:A HI:cTHTyT Y:exocnoaauKo:A AKa.neMHH HayK, Y:elllcKoe 

Bhlclllee TexHH'lecKoe y'lHJJHIUe). 

104 • .UoaHMeTpHSJ BHelllHero crv elllaHHoro HayqeHHH. ( OT.nen pa.llHBUHOHHO:lt .ll03HMeT

pHH, Jla6opaTOpHS1 BbiCOKHX ::meprH:A, Jla6opaTOpHS1 HeATpOHHO:A cpH3HkH, YfHCTHTyT SJ,llepHhiX 

HCCJJe,llOBaHHA, nonbCK8SI HapO.llH8SI Pecny6JJHK8). 
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IlEPE4EHb 

M9:>K,llyHapo.llHbiX H H8UHO :181IbHbiX KOHcpepeHUHit, CHMn03HyMOB H C9MHH8pOB, 
a KUTOphYX npHHHM mH yqacTHe yqeHbie Ol1.Hl1 B 1965 r. 

CoaemaHHe no cpH3HKe H TexHHKe BbiCOKoro aaKy

yMa, ,llpea.neH, r,UP. 

Me:>K.nyHapo.nHaH KOHcpepeHUHH no q'H3HKe H TexHHKe 
HH3KHX TeMnepaTyp, ,llpea,lleH, r ,llf'. 

Me:>K.nyHapo.nHhlit cHMnoaHyM no MaKpoMoneKyJISipHo.lt 
XHMHH, npara, l!CCP 

KoHcpepeHUHH no cpH3HKe HeA:TpHHo, )KeHeaa, 
WaeA:uapHH 

CoaemaHHe no HH.llHBH.nyanbHoA .no:=HMeTpHH npH Bhr
coKHx ypOBHHX BHemHero H BHyTp9BHero o6nyqeHHH 
a aaapHA:HhiX cnyqagx, BeHa, AacTpHSI 

CHMnoaHyM no cpH3HKe H XHMHH .ner eHHSI, 3a1IbU6ypr, 
AacTpHSI 

CoaemaHHe aKcnepToa no 6HocpH3H'iHCKHM acneKTaM 
KaqecTaa HanyqeHHSI, BeHa, AacTpH~ 

BeceHHSISI wKona cPH3HKOB, pa6oTBIOIUHX Ha npoTOHHOM 
CHHxpoTpoHe H UHK1IOTpoHe UEPHa, Ea.n Kpo:ltuHax, 
¢Pr 

CeMHHap no cpH3HKe BhiCOKHX aHepr.vA: H aneMeHTapHhiX 
qacTHU, TpHecT, l1TanHSI 

CHMnoaHyM no HCC1I9,ll0B8HHSIM C nOMOlllbiO HMnynhCHbiX 

RcToqHHKoB HeA:TpoHoa, Kapncpya, 'PPr 

CeMHHap no cpH3HKe BhiCOKHX aHeprE il: H 31IeMeHTapHhrx 
qacTHU, TpHecT, l1TanHSI 

Me.:>K.nyHapO.llHbiA: CHMnoaHyM no B3cHMo.neAcTBHIO 
91I9KTpOHOB H cpOTOHOB BhiCOKHX 9HeprHH 1 

raM6ypr, <PPr 

rop,ll0HOBCK8H KOHcpepeHUHSI no Sl.ll9:fHOit XHMHH, HbiO 
noH.llOH, CiliA 

Me:>K.nyHapO.llH8SI KOHcpepeHUHSI no rpaBHTBUHH, noH,llOH, 
AHrnHSI 
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PoaaHOB E.l1. (CCCP) 

CenHB8HOB r.'H. (CCCP) 
3e1Ib.llOBHq A.r. (CCCP) 
nHnHneHKo IO.K. (CCCP) 

MaTaeeaa B.H. (CCCP) 
CT01I9TOB8 H.M. (CCCP) 
UaneTKB P. (4CCP) 

nanH.nyc n.H. 
BHHTepHHU n. 

(CCCP) 
(4CCP) 

KoMO'iKOB M.M. (CCCP) 

PSI60B IO.B. 
3aapa H. 
,llepM9H,ll:>KH9B 

ne6e.nea B.H. 

Ha.nh 3. 

WypaHH n. 
HcaeB n.c. 
~11Hnnoa A.T. 

nonoa IO.n. 

(CCCP) 
(4CCP) 

3. (HPE) 

(CCCP) 

(BHP) 

(BHP) 
(CCCP) 
(CCCP) 

(CCCP) 

TaaxenH.nae A.H. ( CCCP) 

EapaweHKOB B.C. (CCCP) 

Conoabea B.r. 
rpoMOB K • .H. 

(CCCP) 
(CCCP) 

nony6apHHOB H.B. (CCCP) 
4epHHKOB H.A. ( CCCP) 
Cpe,llHSIB8 E. ( nHP) 



KoH¢epeHUHSI no Hccne.noaaHHlO SI.nepHoA cTpyxTypi 1 

c noMOIUhlO HeATpoHoa, AHTBepneH, EenhrHSI 

Me:>K.nyHapo.nHaSI wxona ¢H3HKOB HMeHH 3HpHxo 
ctepMH, PHM' HT8JIHSI 

JleTHSISI WKOJI8 no TeXHHKe Sl.llepHOA cneKTpOCKOnHH, 
repuer-HoBH, IOroCJIB.BHSI 

CeMHHapbi (no npHrnaweHHlO), Opce, <PpaHuHSI 

IX Me:>K.nyuapo.nHaSI xoH¢epeHUHSI no KOCMHqecKHM 
nyqaM, JioH.noH, AHrJIHSI 

KoH¢epeHUHSI no SI.llepHoA cnexTpocxonHH H SI.nepHb! -.1: 

peaxuHSIM, JIHaepnynh, AHrJIHSI 

Me:>K.nyHapo.nHaSI xou¢epeHUHSI no ycKopHTeJISIM, 
~acxaTH, HTaJIHSI 

IX oqepe.llH8SI ceCCHSI reHepaJibHOA KOH¢epeHUHH 
MAr AT3, ToxHo, .HnoHHSI 

Me:>K.nyHapo.nHaSI KOH¢epeHuHSI no ¢H3HKe aneMeH
TapHbiX qacTHU, Oxc¢op.n, AHrmrsr 

KoH¢epeHUHSI XHMHqecxoro o6w:ecTaa HoTTHHraM, 
AHrJ1HSI 

Ceccv.~SI Yr-IeHoro CoaeTa Me:>K.llyHapo.nHoro ueHTpa 
·.reopeTH'lecKoli: ¢H3HKH, TpHecT, HTanHSI 

CeccHSI HcnonxoMa HIOnAn, CToxronhM, WaeuHSI 
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<PpaHx H.M. 
Wamrpo <P.JI. 
.H3BHUKHA lO.C. 
Yp6aHeil .H. 

flnyrap:>K 3. 
E¢:~~Moa r.B. 

Ha.nh 3. 

¢eHbBew 3. 

rpa60BCKHH .H. 

(CCCP) 
(CCCP) 
(CCCP) 
C'-ICCP) 

C4CCP) 
(CCCP) 

(BHP) 

(BHP) 

(BHP) 

(nHP) 

CeMeHlOWKHH H.H. (CCCP) 
CapaHuea B.n. ( CCCP) 
3annaTHH H.JI. (CCCP) 

Ynerna H. ( 4CCP) 

cfleHbBew 3. (BHP) 
TsnKHH A.A. (CCCP) 
EpMonoa n.<t>. (cccp) 
Jierap <P. ( 4CCP) 
CaHpH.llOB B.A. (CCCP) 
Ka.nhiweacxaa: B.r. (CCC P) 
E¢HMOB r.B. ( CCCP) 
To.nopoa H. ( HPE) 

CTapb! H. (4CCP) 

Conoabea B.r. ( CCCP) 

EnoxHHuea ,U.H. ( CCCP) 



nEPEl.J:EHb 

HayqBhiX COBelll8HR:A: 1 npoae.oeHHhiX 06'be.llHH9HHhiM HHCTHTYTOM H.OepHhiX 
sccne.noBa !IH:A: B 1965 ro.ny 

TewaTHKa coaemasa:A: 

XII cosemasse <PoT03MynbCHOHHoro 
KOMHTeTa 

Coaemasse KaMepsoro KOMHTeTa 

Coaemasae KaMepaoro KOMHTeTa 

XIII coaewaHHe <PoT03MynbCHOHHoro 
KOMHT9T8 

CoaewaHHe no coTpy.llHHqecTBY B 
sccne.noaaHRHx Ha 3r-5 

CoaewasHe KaMepHoro KOMHTeTa no 
COBMeCTHhiM Hccne.nOB8HHHM 1 Bhlnon
HHeMhiM MeTO.llHKO:A: nyahlpbKOBbiX 
K8Mep 

CosewaHHe no Macc-cneKTpoweTpHqecKHM 

MeTO.ll8M 8HanH38 npO.llYKTOB H.llepHhiX 
peaKUH:A: 

XIV COBelll8HHe cpOT03MynbCHOHHOro 
KOMHTeTa 

CeMHHap no nepcneKTHB8M paaBHTHH 
cpOT03MynhCHOHHO:A: MeTO.llHKH 

VIII coaemaHHe no s.nepHo:A: cneKTpo
CKonHH H TeOpHB H.llp8 

CeMHHap no npo6neMaM cpBaBKB KOHJ:!.el-
CHpOB8HHbiX Cpe.n B pacCeSI.HHH He:A:TpOHOB 

lleTHSI.H lllKOna no CTpyKType Sl.llp8 

CoaewaHHe KaMepHoro KOMHTeTa 

111 cHMnoasyM no pa.nHo3neKTpOHHKe 

CeMHHap no KaMepHo:A: MeTO.llHKe 

XV coaewaHHe <PoT03MynhCHOHHoro 
KOMHTeTa 

Bpews 
n.e,oae.neHHH 

4-7 
HHB8pS! 

26-27 
HHB8pH 

9-10 
M8pT8 

30-31 
wapTa 

15-16 
an pens 

11-14 
M8H 

19-22 
M8H 

4-5 
HIOHH 

9-12 
HIOHH 

6-10 
BIOnH 

2-16 
HIOnH 

11-28 
aarycTa 

1-2 
ceHTS16pS1 
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19-22 
OKTH6pSI 

26-30 
OKTH6pS1 

28-29 
OKTH6pS1 

MecTo Kon-so 
npose.neHHH yqacT. 

.lly6Ha 30 

.lly6Ha 33 

.lly6Ha 19 

.lly6Ha 20 

.lly6Ha 14 

Bapwaaa 31 

.lly6Ha 40 

.lly6Ha 33 

.lly6Ha 55 

Jly6Ha 120 

Jly6sa 128 

Ten asH 150 

.lly6Ha 49 

Pocces.nopcp 124 

.lly6Ha 135 

.lly6sa 20 



1 2 3 4 

1 ceccssr Y'leHoro COB9T8 DO cpB3BK9 ~-4 ,Uyoua 28 
BhiCODX SBeprB:lt ll OS16pS1 

1 ceccBSI Y11euoro COB9T8 DO cpB3BKe 2-4 
,Uy6ua 16 

BB3KBX SHeprB.:lt HCS16pSI 

IV COB9IU8HBe DO cps3BKe B T9XHBKe 1!)-20 
BCCne~OB8Ten&eKBX p98KTOpOB HOS16pS1 Ey~aDewT 77 
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VI. H3llATEnhCKH~ OT.llEn 

Ocaosaofl pa6orofl HanaTenbcKoro oTnena 06'hnnaaeaaoro HHCTHTyTa no-npe>KaeMy HB

nHeTcSI aanaaHe aayqablx Tpynos HacTHTyTa. B 196.5 rony nanaTenbCKHtl: oTnen BbmycTHn 

OK0110 250000 opOWIOp. l..J:ncno npenpHHTOB T8K>K9 3H9.'lHT91lbHO YB91IH'lH110Cb: 

1964 r. - 390, 1965 r. - 646. 

Qon:odl: OO'b9M BC9X HanaHHbiX 38 ron npenpHHTOB COCTSBHn 607,8 Y'l9THO-H3nST91lbCKHX 

JIHCTOB (yqeTHO-H3naT91lbCKHi:l: 1IHCT - 40000 3H8KOB). 

no na6opaTopHSIM npenpHHTbr 1965 rona pacnpe·nenSIIOTCSI cnenyiOillHM o6paaoM: 

nBs 107 npenpHHTOB 103 yq. -nan. n. 

nT<~» 178 
, 179 

, 

JUITI 134 , 134 , 

n.HP 46 , 45 " 
nH<~» 46 , 6S 

, 

BU 19 " 26 • 

Tipo'!He nonpaa-
neneanSI 16 • 57 , 

Bbmymea pgn Hanaanfl, ae SIBJISIIOillHXCSI npenpHHTaMn, ao npencTaBnHIOillHX 6onblllyro 

II9HHOCTb nnsr yqeHbiX HHCTHTyTa. K HX 'lHCJIY OTHOCUTCSI nsyXTOMHHK 'TionynpOCTbi9 rpynnbr,"' 

neKDHH )l(enooeHKo no reopHH rpynn nH, nnara¢oaabJtl Kypc aarnntl:cKoro SI3biKa. 

CsoespeMeaao BblnonaSinHCb see aaSIBKH na6opaTopnii aa naroTosneane 6naHKoB nnH perncT

pan:HH H oopaOOTKH 9KCnepHM9HT81lbHbiX naHHbiX. 

TipenpHHTbl 06~enHaeHHOrO HHCTHTyTa SinepHbiX HCCnenOBSHHi:l: p8CCbi1l8JOTCSI B 38BHCH

MOCTH oT nx TeMaTHKH 6onee qeM no 1000 anpecoE. B 1965 rony B nopstnKe o6Meaa aayq. 

aotl: na¢opMan:Hetl: npenpHHTbl lly6Hbi aanpaBnSinHCb B 36 rocynapcTB. 3aa'!HTenbao BbrpocnH 

THpB>KH npenpHHTOB B CBSI3H C 001lblliHM 'lHCJIOM HOBhiX npOCbO 00 YCT8HOB119llHH OOM9ll8 

ny6nHK8IIHSIMH. TaK, aanpHMep, npenpHHTbi naoopaTO;>HH TeopeTH'l9CKOfl lPH3HKH neqaTBJOTCSI 

Tenepb B K01IH'l9CTB9 550 9K39MDnSip0Bo 

B 1965 rony aayqable coTpynHHKH H 6H6nHoTeKa. 06'henHaeaaoro HHCTHTyTa nonyqann 

B OOM9H Ha n:pen:pHHTbi .llyOHbi 7043 npenpHHTa H peirpHHT8 H3 CTpaH-y'laCTHHII H npyrHX 

rocynapcTB. HH)Ke n:pHBonHTCSI pacwH¢poBKa aTotl: IIHippbr. 

189 



Puc. 77. B H3.QaTenbcKOM oTnene ucnonb3yiOTCSI coapeMeHHbre noliHrpatfmqecKHe MaiiiHHbi, 
H3POTOBneHHbre B BeHrpuu, r nP. CCCP, LJ:exocnoBaKHH H npyrux CTpaRax. Ha 
cHHMKe-neqaTHoe oTneneaue. 
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PRe. 78. H3.t:taTenbCKRA oT.t:ten. KonRpoaanbsoe oT.nenesRe • MoaTa:lK R peTyw b seraTRBOB 
JJ.nfl R3rOTOBneHRH neqaTHbiX <flopM. 
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C'rpalla TipenpE ll'rhl PenpHIIThi Bce:ro 
6:a:6JIB'OT8'l.Hbl8 JIJfllllbie 

TllP 40 20 3 63 

nonhlllA 189 22 10 221 

PYMhiHIHI Hl 1 20 

1fEXOCnOBAKH.H 49 4 50 108 

t:>rocnABH.H 27 89 116 

BEHrPH.H 15 to 25 

CCCP 432 432 

ABCTPH.H 8 to 18 

BEnhrn.H 6 13 1 20 

ABCTPAnH.H 3 8 

BPA3HnH.H 29 1 30 
BEni1KOEPHTAHH.H 80 89 5 174 

«~~ P r 166 47 55 268 

ronnAHllH.H 2 5 3 10 

.UAHH.H 40 35 78 152 

113PAHnb 52 163 215 
HH.UH.H 68 9 56 133 

HPnAHllM.H 2 1 3 

HTAnH.H 256 687 106 1049 

KAHA.UA 47 9 8 64 

HOPBErH.H 4 I 5 

TIAKHCTAH 3 3 

ClllA 527 950 63 1540 

«<lHHn.HH.llH.H 19 4 16 39 

«<IPAHUH.H 436 201 23 659 

IllBEflUAPH.H 172 1198 12 1374 

IllBEUH.H 23 lQ. 33 

.HTIOHH.H 187 67 4 258 

rPEUH.H 3 3 

TYPUH.H 2 I 3 

HHllEPnAH.llbl 3 4 7 

BCEro: 7043 

HanaTenbCKHil: oTnen BhrnonHHn :s 1965 r. nng HHcTHTyTa H npyrHe paooThr: 

HaroToBneHo ~oToKonHil: 1 205 rtHCTOB 

- " - MHKpO~HJlbMOB 13689 Kanpoa 
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PHC. 79. ny6nHX&nHH 0 6oenwaeHHor o HBCTHTyTa B 1965 rony p8CChln8nHCh yqeHhlM S6 
cTpaH. Ha caHMKe -qexocnoBa!LKB.51 coTpyn aana Mapocnaaa EaMoBa roTOBHT K 
oTnpaBKe oqepenHyiO napTHIO 6pom10p. 3a ron oHa oTnpaBHna oKono 260000 3K

a eMnnBpoa npenpHHToB. 
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I: 
!I 
r: 

li 

HaroTo:eneko aeraTHBOB Ansr ne'laTHLIX nnaT aneKTP<>HHXH 

nepeBel{eHO TeKCTOB Ha aHrnHACKH:lt H3biK 

Hanpaanelio npenpHHTOl3 no oTAen:t.HLIM aanpocaM 

511 IDTyK 

60 yq.-H3A. nHCTOB 

1632. 

OcaoeaLI HOBLie TeXHonorH'IecKHe JIPOJl&eCbi: 6ecmae:ltaoe cKpenne.IIH& KHH>KJILIX 6noKoB, 

naKHpOBKa o6no~&K H OTKpLITOK. 
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VII. HAYLJHO-TEXHHl..JECKA$1 EHEniifOTEKA 

B 1985 ro.lly 6u6mt:oTeKa o6cny:>KHna 3402 qHTaTemt, B TOM qJicne npH6brBIIIHX B KOMaH

.llHPOBKY 395 qenoBeK. KonHqecTBO 'IHTaTeneA soapocno aa 211 qenosex no cpasaeaHlO c 

1964 ro.lloM. Eu6nHoTeKy noceTHIIO 84561 qenose:ti. Bor.llaao 86905 neqaTHbiX e.llHHHil. 

B oTqeTHOM ro.lly 6H61IHOTeKa o6cny)KHII8 11 nepe.llBH)KeK. Tiepe.llBH)KKH, opraaHaosaaaore 

HB MeCT8X pa60Tbi 0 cnoco6CTBYlOT nyqiiieMy HCilOJJb30B8HHlO KHH)KHOro <floa.lla, :3KOHOMHT Bpe

MH HayqHbiX COTpy.llHHKOB. 

Eu6nHoTeKa OHRH o6cny)KRBaeT MHQrHe 6H6.IHoTeKH no Me)K.lly6H61IHOTeqaoMy a6oae

MeHTy. KaHrH Jl )KypH8libi 0 KOTOpbiX H9T B <fJOH.ll8X 6H61IHOT9KH 0 npHB03HIIHCb H3 MOCKOBCKHX 

6H61IHoTeK. Bcero nonyqeao no MEA 2057 neqaTa,rx 9.llHHHn. 

CsoespeMeaaoA R 6orcTpoA ua<fJopManRH qJITa·renerr o BHOBb nocTynRBIIIHX KHHrax, )Kyp

aanax H npenpHHT8X CflOC06CTByeT nOCTOHHH8H Bbi<:TBBKB HOBbiX nocTynneHH1f0 KHH)!{HbiiT p83-

.ll91I KOTOporr M9HH9TCH 9)!{9H9.ll9libH0 0 )KypH81Ibi H HpenpHHTbl - no Mepe JIX nocTyn.neHJIH. 

Eu6nHoTeKa o6ecneqHBaeT coTpY.llHHKOB HacTHTyTa aeo6XO.llHMorr IIHTepaTypoA no seeM Be.lly

IIIHM TeMaM. nsa paaa B M9CHil BbinYCK89TCH 'Haq>opM8IlHOHHbiiT 6ronneTeHb'. B 1985 ro.lly 

6b!II no.llrOTOBli9H H H3.ll8H 'YKa3aT91Ib pa60T COTPJ'.llHHKOB 38 1964 rO.ll' • 

B oTqeTHOM ro.lly 6omo opraaHaosaao 8 TeMt THqecKHX BbiCTaBOK K pa6o'IJIM cosema

HHHM H KOH<fJepeHIXHHM) npOXO.llHBIIIHM B J1HCTHTyTe. 

KoMnneKToBaHHe 6H6nHoTeKH npoBo.llHTCH B cooTBeTCTBHH c TeMaTHKoA pa6oT I1acTHTy

Ta H yqeTOM qHT8T9.1IbCKHX 3anpoCOB. B 1 965 ro.ll;' no BC9M IICTOqHHK8M KOMnli9KTOB8HHH B 

6R6nHoTeKy nocTynHno 18914 neqaTHbiX e.llHHHn, H3 HHX HHOcTpaaaorx 7296. EH61IHOTeKa no

nyqana raaeTbi H )Kypaanor ( 542 aaasaHHH). B nopSI.OKe 6ecnnaTHoro nocTynneHHH no o6Meay 

IlOIIY'I9HO OKOIIO 3000 neqaTHbiX 9.llHHIIn. 

Ha 1 stasapst 1988 ro.lla <Poa.ll 6u6nHoTeKR HBC'IHTbrBaeT 223628 neqaTHbiX e.llHHHil, B TOM 

'IHCne HHOCTpaHHbiX 79739. 

195 



VIIL OTKPbiTIHI, .l130EPETEHIHI, P AU.l1 OHAn.l13ATOPCK.l1E llPEnnmKEH.l1 H 

B 1965 r. TpH aKcnepHMeBTan&able pa6oTbi .la6opaTopHH su:lepHbiX peaKuHA OHHM 6bi

nH 3aperHcTpHpOB8Hbl rocynapCTBeBHbiM KoMHT9TOM no nenaM H3o6peTeBHA H OTKpblTHA 

CCCP K8K OTKPbiTH.R 

OTKPbiTHE Ng 34 

llpHOpHTeT OTKpblTHSI 9 aapenH 1963 r. 

E.n. noaeu, B.A. I.Ueron,~B H B.A. EpMaKOB. 

<l>op~yna OTKpbiTHSI 

3KcnepHMeHTan&ao o6aapy)l{eao HBneaHe o6pH30BaHHH H30Tona 102-ro aneMeBTa c 

M8CCOBbiM 'IHCnOM 256 H nepHO):lOM nonypacnana OKOnO 8 C9KYHJ:l B Sl):l9pHoA peaKUHH ypa

Ha-238 H aeoaa -22. 

OTKPbiTH.E M 35 

llpHOpHTeT OTKpbiTHSI :.2 HIOBH 1962 r. 

B.A. Kapaayxos, r.M. Tep-AKo)fibSIH, B.r. Cy66oTHB H n.A.lleTpOB 

<l>opMyna OT.KpbiTHSI 

3KcnepHMeHT8n&HO 06Hapy)l{eB8 paaee H9H3B3CTH8SI p83HOBH):lHOCTb p8AH08KTHBHOro 

pacnana HJ:tep - pacnaA c HcnycKaBHeM npoToaos. 

OTKPbiTHE Ng 37 

llpHOpHTeT OTKpbiTJISI 9 HIOnSI 1964 r. 

r.H. <l>nepoB, IO.U. OraaeCSIH, IO.B. no6aaou, B.H. Ky3Heuos, B.A. npyH.H, 

B.n. nepenbirHH, K.A. raspHnOB, c.n. TpeT&SIKOna H B.M. llnOTKO 

<l>opMyna 0 rKpbiTHSI 

3KcnepHM8BTan&BO o6aapy)l{eHO HBneHHe o6pS30B8HHSI aneMeHT8 C 8TOMHblM HOMepoM 

104 npH o6ny'I8.HHH MHIII9.HH nnyTOBHA- 242 yCKOp9HHbiMH HOHSMH BeoBa- 22. 

no J:l8BHbiM Ba 1 ):l9Ka6pS1 1965 r. (3a speMn c MOM9BT8 o6pa30B8HHSI OH.RH} 77 

npenno)l{eBHA coTpyJ:tBHKOB OH.RH 6brnH npH3H8Hbi rocynapcTBeHBbiM KoMHTeToM no nenaM 

H3o6peTeBHA H oTKpbiTHA CCCP .l130EPETEHH.RMH. 25 H3o6peTeaHA coTpynHHKOB OH.RH 

HCnonb30B8Hbi B nnaHOBbiX pa60T8X 06'he):lHH9HBOro HHCTHTyT8o B HSCTOSimee BpeMH B 

OHHH pa6oTaeT 88 H3o6peTaTeneA. 

12 H3o6peTaTeneA OHHH HMeiOT TpH HnH 6onee H3o6peTeHHA. 3To B.H. BeKcnep, 

A.r. 3en&J:lOBH'I, IO.K. llHnHneBKO, r.r. Bopo6&eB, 3.B. Ko3y6CKHA, H.C.CaHTOB, n.E.rono

B8BOB, M. Manbi, E.n. YcTeBKO, E.H. nbH'IKOB, .Ei.n. 0Men&'I9HKO, IO.A. IllHIIIOB. 
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Psr.o aKcnepHMeHTanbHhiX ycTaaoao~e 0115111 pa3pa6oTaH aa ypoaae H3o6peTea:n:sr. 3To, 

HaiipHMep, M9TpOB8SI BO.OOpO.OH8SI IIY3bip:bKOB8SI KaMepa, BO.OOpO.ClHO-renHeBbi~ O)KJDKHTenb 

Br0-2, cTpHMepaasr KaMepa. 

3a nepHo.o c 1958 no 1965 r.r. a 0115111 aae.opeao 6onee 1300 panHoaanH3aTopcKHX 

npe.ono)l{eHH~. 3a .oeasrTb Mecsruea 1965 r. aae.opeao 159 pauHoaanH3aTopCKHX npe.ono)l{eHH~, 

IIpH 3TOM BHe.opeaHe .OB8.Clll8TH npe.onO)I{OHHil .oano 3KOHOMH'I9CKHli atf>tf>eKT B cyMMe 19S,3 

TbiCSI'IH py6neli. B aacTosrruee apeMsr KB)I<.z:lbitl: 4-5-bili coTpy.oHHK 0115111 sransreTcsr panHoaanH-

3aTopoM. 

B EPI13e 0115111 npo.oon)l{aeTCSI pa(loTa no KOMnneKToaaaHJO naTeHTHoro tf>oa.oa 0115111. 

B H8CT05IIUee BpeMSI IIaTeHTHbiii tPOH.Cl 0Y[5111 COCT8BnSieT 8000 OIIHC8.1!Hli H306peT9HHli. 
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IX. AnMHHHCTPATHBHO-X03.RfiCTBEHHA.R JIE.RTEnbHOCTb OH.RH B 1965 ronY 

1, Kanphr 

Ha 1 BHB8pB 1968 rona B na6opaTopHBX H ~npaBneHHH 06~9llHH9HHOrO HHCTHTyTa BAep

HbiX HCCneAOBaHH:lt pa6oTaeT 3252 COTPYllHHKa, B roM 'IHCne 200 cnel{HanHCTOB H3 CTpaH

yqacTBHI{ HscTHTyTa ( noMHMO CCCP) H 3052 coBHTCKHx rpa)K.!laBHBa. 

B TOM qucne no cTpasaM: 

EonrapHSI - 25 

BesrpHB - so 
nPB - 4 

rnP -28 

Kopeg -25 

MosronHSI - 2 

non&ma -31 

PyMbiHHB - 5 

CCCP -3052 

t{exocnoaaxug - 52 

KpoMe Toro, "» npoH3BO.llCTBeBHhiX nonpaaneJJeHHBX OH.RH pa6oTaeT 1074 coaeTcKHX 

coTpynsna. 

no ltB.TeropHSIM pa6oTaiOm;He B OH.RH pacnpeJ{enBIOTCB cnenyiOID;HM o6paaoM: 

K a T e r o p H SI 

pa60TBHKOB 

Hay'Uihie pa6oTHHKH 

Hs)KeHepbi 

TexHHKH H MacTepa 

Pa6oque 

Mn.o6cn.nepcoaan 

Cny)l(am;ue 

YqeHHXH 

t{ H C n e H H 0 C T b 

B na6opaTopHSIX B npoH3BOACTBeH-
H ynpaaneHHH HhlX nonpa3nenesHBX 

489 

582 

400 

1362 

147 

227 

45 

HToro: 3252 

35 

79 

832 

82 

30 

16 
---

1074 

Bcero no 
OH.RH 

489 

617 

479 

2194 

229 

257 

61 

4326 

113 •mcna cnenuanHcTOB CTpas-yqacTHHll (KpoMa CCCP) a OH.RH pa6oTaeT 123 say'I

HhiX COTpyAHHKa ( H3 BHX 33 llOKTOpa H KaBllHAaTa :~ayx), 44 HH)I(9Hepa, 33 T9XHHK8 H na-

6opaBTa. 
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Ha 1 Sl:HB8p.H 1966 r. B 06'be[(HHHC>M HHCTHTyTe HrtepHbiX HCCnertOB8HHf% pa6oTBIOT! 

3 aKarteMHKB H.H. Eor•mro6oB, 

B.l1. BeKcnep, 

E.M. ITosreKopBo• 

5 qnesoB-KoppecnosaesToB AH CCCP -

n.l1. Enc XHHUeB, 

M.A. MepKoB, 

M.r. Me uepHKos, 

f.H. <f>nepoB, 

J1.M. ¢>paRK; 

26 aoKTopoB sayK, B TOM qncne H3 cTp.ls-yqacTHHU (KpoMe CCCP) 7 qenoBeK, 127 KaHaH

aaToB sayK, H3 HHX 26 H3 cTpas-yqacnHu (KpoMe CCCP). 

K oM nne K To BaH He. B Teqes.n:e 1985 B 06'bert.n:HeHHbitl: HHCTHTYT .s~aepHbiX .n:ccneaoBa

s.n:rr npHHSl:TO 416 HOBb!X COTpyrtHHKOB, B TOM 'iHCne 103 cneu.n:an.n:cTa H3 CTpBH-Y'iBCTHRU 

( KpoMe CCCP) .n: 313 coseTcK.n:x coTpyJJ HHKOB. BsoBh npHHHTbie pacnpeaen.HIOTCH no KaTero

pH.HM cneayromHM o6pa3oM: 

Hay'iHhle COTpyDHHKH 

HH)f(eHepbl 

TeXHHKH II M8CTepa 

pa6oq.n:e 

yqeHHKH 

cny)f(amHe 

102 

68 

27 

140 

62 

17. 

3a ron npHHSl:TO 40 MOnOrtbiX cneu.n:anHCTOB C Bb!CIIIHM o6p830BaHHeM H 6 qenoBeK CO 

CpertHHM TeXHH'ieCKHM o6pa30BaHHeM. 

Ynyqiiies.n:e KaqeCTBessoro cocTaBa coTpyrt.liHKOB 11.llcTHTyTa. 

B 1965 roay B 011HI1, TaK )f(e KaK H .a rrpertbirtyJlleM roay, npoBortHn.n:ch nepeBbi6opbi 

say'iHbiX pa6oTHHKoB sa 3as.n:MaeMbie HMH aon)KHOCTH. YqeshiMH coBeTaMH H sayqso

TexsHqecKHMH COBeTaMH na6opaTOpHH H3{ipaHbl Ba HOBbie CpOKU 94 .llay'l:HbiX COTpyrtHHKa, He 

H36paH Ha 3aHHMaeMyiO pasee rtOn)f(HOCTlo Ha HOBbit!: CpOK 1 COTpyrtHHK. 

3aq.n:cneBHe MOnOrtbiX HayqHbiX pa60THHKOB Ha DOn)f(HOCTH MnartiiiHX H8Y'iHbiX COTpyrt.liH

KOB npOH3BOrtHTC.H nocne np.n:cy)f(aeHHH H•: yqesoro 3BBHH.H Mnaaiiiero sayqsoro coTpyas.n:Ka 

no peKoMeHrtaUHH yqe&biX COBeTOB II HBY'IHO-TeXBH'l:eCKHX COBeToB. 

B Te'ieBHe 1965 roaa 11-T.n: BHOBh sa3Ba'ieHHbiM MnartiiiHM say'iHbiM coTpyas.n:KaM npH

CBoeso 3BaHHe Mnaaruero sayqsoro COTp)DHHKa H TpeM COTpyrtHHKaM - 3BaHHe CTapiiiero 
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Hay'l:HOro COTpy.nHHKa. KpoMe TOro, y'l:eHbiMB coae·raMH naoopaTOpidi IIpHCBOeHo y'l:eHoe 3Ba

HHe Mna.nrnero Hay'l:HOrO COTpy.nHHKa eme 86-TH Hay'l:HbiM paooTHHKaM H HH~eHepaM, .nnH

TenbHOe BpeMSI 3aHHMaiOlliHMCSI CHCTeM8TH'l:eCKOli f ay'l:HO-HCCne.noBaTenbCKOH pa6oToi1. 

EonbilliTHCTBO Mono.nhiX crrenuanHcToa-¢H3HKOB KaK TeopeTHKoa, TaK H aKcrrepHMeBTaTopoa 

38'l:HCnSieTCSl HB CTB~epCKH9 .non~HOCTH H IIpH rrepfmo.ne Ha IIOCTOSlHHYIO E:Iay'IHYIO pa6oTy 

rrpoxo.nHT aTTecTanHIO. B Teqeaue ro.na aTTecToBafo H rrepeae.neao aa aayqayiO pa6oTy 8 

cTa~epoa-Hccne.noaaTeneli. 

YnyqrneaHe Ka'l:ecTaeaaoro cocTaaa paooTHHK~B HacTHTyTa .nocTHranocb TBK~e rry-

TeM rrprrane'l:eBHSl aa pa6oTy B OHfiH BbiCOKOKBanu PunupoaaHHbiX crrenuanHCTOB. B 3TH X ne

nHx rrpo.non~anocb rrpurnarneaKe BH.nHbiX y;eabiX H.::! c_Tpaa-y'l:aCTHHU. B TeKymeM ro.ny K pa-

6oTe B 0o'be.nn:E:IeHHOM IiHCTHTyTe H.nepHbiX HCcne.no BaHH"li IIpHCTyiilinH TBKHe y'l:eHbie, KBK rrpo

cjleccop-.noKTOp qayK E. Cpe.nastBa H3 ITHP, KaH.nH.n 'lT HayK n. IToMopCKH"li H3 ITHP, KaH.nH

.naT HBYK B. Kyrn H3 ITHP, .noKTOp A. YnbMBH H3 rnP, KaH.nH.nBTbl HayK r. 3nep, r. ITcjlepn

rrep H r. EpHHKM8H H3 rnP. KBH.nH.naT HayK 11. Mar:eK H3 4'CCP, Kaa.nu.naT HayK flaK raaH 0 

H3 KHnP, Kaa.nu.naT aayK M. ITeTparnKy H3 CPP H .np. 

YaenH'l:Hnocb KOnH'l:eCTBO crreuuanH3HpoaaHHbi~ rpynrr aay'l:HbiX pa6oTHHKoB. B 'l:BCT

HOCTH, HB'IanH paooTy r'pyrrrra f. 3nepa H3 rnp B na6opBTOpHH HeliTpOHHOH cjlH3HKH, rpyn

II8 M. ITeTparnKy H3 CPP B na6opaTopHH H.nepHbiX rrpo6neM H .np. 

fi 0 .n r 0 T 0 B K a K a .ll p 0 B H II 0 B bl ill e H He K B 8 n H cjl H K aU H H. KaK H B rrpe.nbJLly

lliHe ro.nbl, IIOBbiilleHHe KBanHcjlHKBnHH H IIO.nroTOi:H8 HBY'l:HbiX COTpy.nHHKOB H HH~eaepoB 

OHfiH rrpoao.nunacb, B rrepay10 O'l:epe.nb, rryTeM pacrnHpeHHSl rpyiiiibi coHcKaTeneiJ:. B aac

TOSllliee BpeMSI COHCK8Ten51MH SlBnSIIO TCSI 73 'l:enonei<.a, B TOM 'IMCne 5 COTpy.nHHKOB H3 CTpaR

J'l:8CTHHn ( KpoMe CCCP). H3 '!:Rena coucKaTenei1: ~·amrrTrrnrr auccepTauHH a aToM ro.ny 

12 'tenoBeK. 

Bcero B Te'l:eaue TeKymero roaa aay'l:HbiMH coTpyaBHKBMH n rra~eaepaMH-corrcKaTe

nsrMH C.[{8HO 93 K8H.1lH.naTCKHX 9K3aMeBa, B TOM 'l:HGne: 

no sraepaoi1: cjlH3HKe 11 

cjlH3HKe yCKOpHTeneli 2 

sraepaoli 3neKTpOBHKe 5 

TeopHH sr.npa 2 

cjlunococjlnrr 41 

HHOCTp8HHbiM Sl3biK8M 32 

B 1965 roay 3BlliHTHnH arrccepTaurrrr 30 coTp)llHHKOB 06'beaHaeaHoro HHCTHTyTa sraep

HbiX HCCne.[{OBBHHli, B TOM 'IHCne } COTpy.1lHRK 38llif: TIIn UOKTOpCKyiO .1lHCCepT8llHIO. 
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2. 4'HH4HCOB4SI li9HTen&HOCT& 

~HHaHCHpoBaHHe paCXO.l:IHOH qaCTB 6~.n~eTa 1965 rona YTBep~eHO KoMHT9TOM nonHo

MoqBbiX flpencTaBHTene:li flpaBBTen&CTll focynapCTB - qneHOB 06'benBH8HHOrO HHCTHTyTa 

RnepHhlX accnenoaaHHA aa coaemaaBB 11-12 RHBapH 1965 rona 3a cqeT B3HocoB rocynapCTB 

-qneHOB J1HCTBTyTa B CyMM9 19037,8 'l'hlCo py6ne:li. 

~aKTBqecKB nocTynano B 3aqTeao B cqeT noneBhlX B3HocoB oT rocy.napcTB-qneaoa Ma

cTBTyTa 38 1965 ron 17595,7 ThlCo pyl). 

nocTynneaue sTux cpencTB cnara~TCR B3 cneny~max cyMM: 

1. flocTynneHBe .l:IOn9BhlX B3HOCOB HenocpencTB9HBO OT rocynapCTB-qneHOB J1HCTHTyTa 

B CyMMbJ1 3aqTeHHhl9 B cqeT B3HOCOB 

2. flpoque nocTynneBHH 

B TOM qucne: 

a) ynep~aBHbie aanorB 

6) oKa3aHHbie ycnyru, peana-
3ailBSI MaTepuan&HbiX Il8HHOCTe:A: 
B npoque nocTynneauR 

B) npH6hln& UpOH3BOnCTB9HHbiX 

nonpa3.neneaa:A: MacTHTyTa 

1595810 TbiCo py6. 

163717 TbiC.py6. 

707,0 TbiC. py6. 

653,7 TbiC. pyfi. 

27710 TbiC. py6. 

flpoqHe fiOCTynneHBB B cyMMe 1~7, 7 TbiCo py6. COOTB9TCTBeHHO pacnpeJ:XeneHhl H aaq-

T9Hbl B cqeT noneBbiX B3HOCOB. 

flocTynneuue .noneBhlX B3HOCOB aenocpe.ncTBeaao OT Ka~.noro 

OT.l:len&HOrO rocy.napCTBa C yqeTOM nepexonSIIIXHX OCTaTKOB H8HCUOn&30BaBHhlX Cp9.l:ICTB B 

1964 rony xapaKT9pH$Y8TCH cneny~IIXHMB .l:I8HHbiMH. 

a) flpenycMoTpes:o nocTymr&HB& ~~oneBbiX B3HocoB: 

N.:> N~ H a H M e a o B a a H e 

rocynapcTB-qnes:oB Ms:cTHTyTa 

1 2 

( B TbiCo py6.) 

Pa3Mep 

npenycMoTpes:o 6~n~eToM 
C yqeTOM nepexonRIIXHX OC
TaTKOB 

3 

B 3 H 0 C 0 B 

B T.q. B BHBan~T-

HbiX py6nSIX 

4 
-----------· .. -··. --,"--~------------------
1. Hapons:aH Pecny6nHKa An6as:HR 

2. HaponaaR Pecny6nuKa BonrapHSI 

3. Bes:repcKaR Hapons:aR Pecny6nHKa 

202 

63,5 

513,2 

720,3 

61 

4369 

4856 



---------------------------------------
1 2 
-----~- ....... ---
4. lleMoKpaTIPiecKasr PecnyonHKa BbeTHaM 

5. repMaHCk8H lleMoKp8TH'I9CK8SI PecnyonHKa 

6. KHTaftcxa.s~ Hapo~aasr PecnyonHKa 

7. Kopeftcxasr Hapo~Ho-lleMoKpaTH'IecKaSI 
Pe~ny6nHKa 

8. MoaronhcKasr Hapo~aasr PecnyonHKa 

e. nollbCKaH Hapo~BaH Pecny6nHKa 

10. ConHanHCTH'Iecxasr Pecny6nHxa PyMbiBHSI 

11. Coroa CoaeTcxHx ConHanHcTH'IeCKHX 

PecnyomiK 

12. qexocnoaanKasr ConHanHCTH'IecKaSI 

PecnyonHKa 

BCEfO: 

3 

1256,1 

3634,0 

1,8 

1212,9 

1040,8 

8648,4 

1236,8 

18327,8 

4 

61 

8202 

24340 

61 

61 

8214 

6986 

57503 

6986 

121700 

6) ~8KTH'I9CK09 nocTynneBHe B3HOCOB OT Ka~moro rocy~apCTBa-qneaa MBCTHTyTa C 

y'leTOM 38'19TOB H npO'IHX nocTynneBH~: 
( B TbiC. pyo.) 

focy~apCTBa - 'lll9Hbl Baeceao E> T. '1. B HH- npoqHe fiOCTyn- Bcero 

MacTHTyTa 
~Oli9BbiX 38lllOTHblX neHHSI:aanorH, nocTy-
B3HOCOB pyonsrx peanH3anHsr,yc- filf;IO H 

nyrH,npH6bmh 38'1T9BO 
npOli3B.llO.~pa3~. 

-----···· I 2 3 4 5 

Hapo~aasr PecnyonHKa An6aBHH 0,5 0,5 

Hapo~aasr PecnyonHKa EonrapHH 780,7 6154 39,8 820,5 

BearepcKasr Hapo~HaSI Pecny6nHKa 729,1 :3816 46,4 775,5 

lleMoKpaTH'IecKaSI PecnyonHKa 
BbeTaaM 11,0 1,6 12,6 

fepMaHCKBH JleMOKp8TH'IeCK8SI 
Pecny6nHKa 1216,0 3690 68,8 1284.8 

KHTa~cKa.H Hapo~aasr 1718,0 192,1 1910,1 
PecnyonHKa 

Kope~cKaH Hapo~ao-lleMoKpa-

TH'IecKasr PecnyonHKa 5,1 172 6,0 11,1 

MoaronhcKa.H Hapo~aasr 
PecnyonHKa 1,2 1,2 

nonhCKBH Hapo~HaH PecnyonHKB 1285,0 74,3 1359,3 

ConHanHcTH'IecKasr PecnyonHKa 
PyMbiHHSI 1051,0 5000 54,1 1105,1 

Co103 CoaeTCKHX ConHanHCTH-
qecKHX PecnyonHK 7842,5 57500 1085,9 8928,4 

qex ocnoaanKaH ConHBliHCTH'I9CK8H 
PecnyonHKa 1319,6 7219 67,0 1386,6 

BCEfO: 15958 88551 1637,7 17595,7 
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J1a npHBe)J.eHHbiX .ll.BHHbiX 0 llOCTYllJieHHH .ll.OJieBbiX B3HOCOB rocy.aapCTB-•meHOB J1HCTH

TyTa BH.D.Ho, 'ITO KHTaticxasr Hapo.aaasr Pecny6nHKa ae.aoaaecna .aoneBbiX B3HocoB aa 1965 roa 

1916 Tbrc.py6. B cssraH c TeM1 'ITO KHTaticxasr Hapoaaasr Pecny6nHKa c l HIOJISI 1965 roaa 

npeKp8THJI8 nepeqHCJISITb )J.OJieBbie B3HOCbi1 .D.HpeKUHSI J1HCTHTyTa 6biJI8 BbiHy)l{aeaa npHHSITb M9· 

pbi C neJibiO 3KOHOMHOI'O paCXO.ll.OBBHHSi cpeacTB no OT.D.eJibHbiM CT8TbSIM 6IO)J.)I{eTa C TeM, 

'!T06br He aonycTHTh nepepacxoaa .no xoaua roaa. 

flBH)I{eHHe cpe.D.CTB B 196B roay B HHOCTpaHHOA B8J!IOTe K8nHT8.1IHC-

TH'!eCKHX CTpaH xapaKTepH:ayeTCSI cnea;riOIUHMH .ll.8HHbiMH: 

HaH-

:t.t;e
HoaaaHe 

Muaa
JIIOTa 

B py6-

JISIX 

aHrnHi!:CK. 

¢ .cTep. 

1 2 3 

OcTaToK 

Ha 1.1. 56994-14 140-19 
1965 r. 

ITocTynH

no oT ro-

cyaapcTs- 88550-96 742-15 
'IJieHOB 

J1HCTHTyTa 

BoaapaT sa-
37

_51 
JIIOTbr, paaee 

BbiABHHOti KO

M8H.D.Hp.JIHUBM 

11apacxoaoaa

HO Ha MaTep. 

aMepHK. 

aon.rapbr 

•l 

55636-50 

96300-:~o 

B ToM '!Hcne s H:HsaniOTe 

mae An. 

!flpaHKH 

5 

524-37 

7-26 

aBCTpHACK. aaTCKHe 

UIHJIJIHHI'H KpOHhl 

6 7 

1851-25 25700-07 

1065-00 

o6opya., Ko- 120805-21 233-9 1289~7-80 136-64 - 13887-25 
MaHaHp. pae-

xoahr 

OcTaToK aa 

1.1.1966 r. 24777-40 650-5 23009-00 394-99 2916-25 11902-82 

H9M9UKH9 

MapKH 

8 

14005-55 

10935-21 

3070-34 

0CT8TKH cpeacTB B HHOCTp8HHOti BHJIIOTe COOTBeTcTBYIOT OCT8TK8M Ha Ty )l{e ,llaTy HB 

TexymH.;;c cqeTax 11HcTHTyTa so BaemTopr6aHKe CCCP. 

Kax BH.llHO Ha npHse.neaabrX Bbrme Jl8HHbiX, o6masr cyMMa ¢HHaHcHpoBaHHsr aa 1965 ro.n 

C OCT8TKOM B CyMMe 2 789,3 TbiC.py6neir Ha H8'!8J!O 1965 I'O)J.8 COCT8BJISIJI8 20385,0 TbiC. 

py6neti, aa cqeT KOTOpbiX 6biJIH npoHaBeHeHbi HH)I{ecne.nyiOIUHe pacxo.nhl: 
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a) Pscxo.nbl aa aayqao-Hccne.noeaTen&cKyro AHSITen&aocTb 1 ax;mo

'lliSI 38Tp8Tbl no npxo6peTeHHIO o6opyAOB8HHSI, annapaTypbi H HHBeHTSpSI - 14572,0 T.py6. 

6) KanB:Tanl>Hbre eno)f{eHHR aa CTpoxTenl>CTBo aayqao-xccne.no

BaTenbcKHX H .npyrHX o6~eKTOB -2486,0 T.py6. 

B) 3aTp8Tbi HHCTHTyTa HS npB:o6peTeHB:e M8T€pHanoB, o6opyAO

B8HHSI1 HHBeHTSpSI, SBSHC noApSIAHO:A CTpOHTenbHO:A opraHH38ItHH - 2310,0 T.py6. 

r) PacxoAbi 3a cqeT CCCP - 44,0 T.py6 • 

.n) OcTaTox. Hexcnonl>30BliHHbiX B 1965 r. cpe.:tcTB, 3Ha'IBmxxcsr B .oeHe)f{-

HbiX cpe.QCTBSX, pliC'IeTSX H UpO'IHX CTliTbSIX 6anaHCli HS 1 SI.HBlipSI 1966 r. - .973,0 T.py6. 

BKnro'leHae B pac'leT no tPH.aaacxpoaa.axro 3STJ•ST aa npxo6peTe.aB:e MaTepB:anoa, o6opy

.ooaa.axsr,aeaaca nonpsr.nqxKy no cTpoHTen&cTBY npoH:3Beneao B cooTBeTCTBHH c perneaHeM 

KoMB:TeTa TionHOMO'IHbiX TipeACTSBB:Tene:A TipaBB:TenbeTB rocynapcTB-'IneaoB HacTB:TyTa ( npo

TOKOn coaemaHHSI oT 19-21/1-1959 r.) H cornacoeaao AHpeKnHe:A HacTHTyTa c TionaoMo'I

HbiM TipencTaBB:TeneM TipaBB:TenhCTBli CCCP. 

OcTaToK aeB:cnonb3oBaHHbiX cpencTB B cyMMe 973,0 Tbrc.py6. pacnpenenea no oT.oenb

HbiM rocynapcTBaM-'IneaaM HacTHTyTa B cqeT noneBbrx B3Hocoa 1966 rona. 

0CHOB.IIbre C peA C T B a. 0CT8TOK OCHOBHl>lX cpe.ncTB HS H8'18nO rona COCTaBnSieT 

104784 Tbrc. py6ne:A. 

llBH)f{eHB:e no c'leTy ocaoBHbrx cpencTB 3a 196 5 ron xapaKTepH3yeTcsr cnenyromHMH 

ASHHblMH: 

TipHo6peTeHO OOOpyAOBSHHSI H HHBeHTapSI B OT~eTHOM 

nepuone aa. cyMMy 

Baeneao a aKcnnyaTanuro 3SKOH'IeHHbiX 

CTpOHTenbCTBOM OO~eKTOB HS cyMMy 

TipHOopeTeHO o6opyAOBaHHSI H HHB9HT8pSI 38 C'leT 

cpe.ocTB npo¢coro3a aa cyMMy 

TipHOopeTeHO H Bbl):ISHO paOO'IHM H cny)f{SlliHM 

cnenone)f{.l{br aa cyMMy 

TipuoopeTeHo COBeTCKOH H HHOCTpSHHOH nHTeparypbl 

HS CyMMy 
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1349 T.p)r6. 

2756 T.pyo. 

8 T.py6. 

44 T.pyo. 

3 T.py6. 



H3roToaneao o6opynoaaHHR u uaaeaTapR cunaMu 

npoH3BoncTBeHHhiX nonpa3neneau1l: HacTH"yTa Ha 

cyMMY 
- 75 T.py6. 

HToro npHohrno aa cyMMY 4235 T.pyo. 

BhiOhrno: 

peaJIH30BaHO CTOpOHHHM opraHH38UHHM 

OOOpynoBaHHR H HHBeHTapH Ha CyM~y 

cnucaao no pemeHHIO nupeKnHH Hac·ruTyTa 

npumenmero a aeronaoCTb 3a aeTXOCTbiO u 

H3HOCOM o6opynoBaHHH, HHBeHTapH, cnen

oneJK.llhi u npyrux npenMeToB ocaoB9:hiX 

cpencTB H8 cyMMY 

nepeaeneao ocaoBHhiX cpencTB aa c ieT 

MaTepuanoa Ha cyMMY 

nepenaHO OCHOBHhiX cpe,llCTB Ha cyMMY 

Bcel'O BhiOhrnO Ha cyMMY 

0cTaTOK OCHOBHhiX cpencTB Ha 1 Hl!BapR 1965 rona 

flpu6hrno aa cyMMy 

BhiOhinO 

OcTaToK ocaoBHhiX cpe.llCTB aa 1-e maapR 1966 rona 

338 T.pyo. 

465 T.pyo. 

12 T.py6. 

246 T.py6. 

1060 T.py6. 

104784 T.py6. 

+ 4235 T.py6. 

1060 T.py6. 

107959 T.py6. 

MaTe p u an b H hie 3 an a chi. 3anach. ToBapo-MaTepuan&HhiX ueHHocTe1l: xapaKTepH3YIOT

CR cnenyiOmHMH naHHI:lfMH: 

OcTaTKH 

I. MaTepuanhi nnH aay';IHhiX u xo3sn1cTaea -

HhiX nenei!: 

2. ManoneHHhie u OhiCTpOH3HamuaaiOmuecs: 

B SKCnnyaTaUHH npe.llMeThl 

3. 06opynoaaaue nnH ycTaaoaxu 

( B ThiC.py6) 

aa 1.1. 1966 r. 

1544 

248 

166 

HToro: 1958 
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Ha 1.1. 1966 r. 

1762 

260 

105 

2127 



KaK BHllHO H3 rrpHBOllHMbiX llaHHbiX, 3arracbr MaTepnMrbHbiX ueHHocTeli rro cpaaHeHniO c 

OCTaTKaMR Ha HaqaJIO rolla H8CKOJibKO yBeJIH'IHJIRCb. PoeT 38IIaCOB IIpOH30III9JI1 B OCHOB-

HOM, 38 C'i8T ]:{OCPO'IHOH IIOCTaBKH H8KOTOpbiMH IIOCTaBIIIHKaMH OTll9JibHhiX BHJ:!OB MaTepHa-

JIOB, a TaK)f{8 CJ:l9p)f{HBaHH8M paCXOJ:lOBaHHSJ MaTeplfaJIOB BO BTOpOM nonyrOllHH 1965 rOlla B 

CBSJ3H c npeKpameHHeM nepeaolla llOJIBBhlX B3Hocoe KHTaftcKoli HapollHOH Pecny6nnKou. 

p aooTa no BbiSJBJI9HHIO H3JIHIIIHHX H H9HY)f{Hb X llJISJ 11HCTHTyTa MaTepHaJibHO-T9XHH'I9C

KHX Il9HHOCT9H, annapaTyphi 1 npHOOpOB, o6opyllOBUHHSJ npoBOllHJiaCb CHCTeMaTH'i€CKH B Te

'i9HH9 acero OT'i9THoro rolla. B pe3yJibTaTe npollenaHHO~ pa6oThi peaJIH30BaHo yKa3aHHhlX 

MaTepHaJIOB H o6opyaoBaHHSJ Ha 748 TbiC.py6. 

IJ. e He)!{ H bl e C p ell C T B a. 0cTaTKH ll8H9:lf:HbiX cpellCTB Ha paC'I8THOM C'i9Te B foc-

6aHK81 Ha T8KYIIIHX C'I8T8X BO BaemTOpr6aHK9 H B IIpO'IHX ll9H9)f{HbiX llOKyMeHTaX IIO COCTOSJ

HHIO Ha 1-e SJHBapg 1966 rolla COCTaBJISJIOT 638 Tl>IC.py6. YKa38HHbl9 CYMMbl SJBJISJIOTCSJ IIe

peXOllSJIIIHM ~HHaHcHpoaaaueM 11HcTHTyTa llO nocT)IIJieHHSJ B3Hocoa s 1966 rolly. 

P a c q e T bi. PacqeTbr c ll90HTOpaMH n KpeJ:.HTopaMH H c 3aBollaMH-nocTaBIIIHKaMH 

o6opyllOBaHHSJ H MaTepHaJIOB SJBJISJIOTCSJ HOpMBJibHbiMH TeKyiiiHMH pacqeTaMH. 

ae6HTOpCKaSJ 38ll0Jl)f{9HHOCTb IIO COCTOSJHHIO Ha 1-e SJHBapg 1966 rolla COCT8BJISJ9T 

562 Tbrc.py6ne~. 

a) 11HCTHTYTOM OIIJI8'i9Hhl C'i9Ta IIOCT8BIIIHKOB 

38 o6opyJ:lOB8HH9 H MaTepRaJibi, He IIOCTyiiHBIIIHe HII19 

HB CKJIBll 11HCTHTyTa, HaXOJ:lSJIIIH9CSJ B rryTH Ha CyMMy 

6) ITpell'bSJBJieHo 11HcTnTyToM pa3HbiM opraHJf3a

II.HSJM C'I8TOB ( C'I9Ta BhiCTaBJI9Hbi Ha HHKaCCO) 

B) AsaHCbi IIOCTaBIIIHKaM - Ha rOpiO'IH9 H C:lofa-

30'IHbi8 MaTepHaJibr, Ha npHo6peTeHHe 6HneTos, TE·x.mr-

TepaTypbr H npoqHe 

r) flpO'iH9 ll96HTOphl 

201 TbiC.py6. 

241 ThiC.py6. 

69 ThiC.py6. 

45 Thrc.py6. 

11 C II 0 JI He H He 6 IO ll )!{eTa 11 H C T H T y T a. .llJISJ npoBelleHHSJ Hay'IHO-HCCJI9J:lOBa-

T9JibCKHX pa60T H KanHTaJibHOrO CTpOHT9JibCTBa tay'IHO-HCCJI9llOB8T9JibCKHX H apyrHX 06'beK

TOB 11HcTHTyTa no 6IOll)f{eTy aa 1965 roll 6biJIH rrpellycMoTpeHbi accHrHosaHHSJ B cyMMe 

19438 TbiCo py6. 

B TOM '!Hcne: 

a) Ha Hay'IHO-HCCJI9llOBaT8JibCKYIO ll9SJT9JibHC,CTb 

H X03SJiicTB9HHhl8 HY)f{llbi 

207 

14372 T.py6. 



6) H8 K8nHT8nbHbie 38Tp8Tbi no npHol)peTeHHIO 

o6opy~osaaag, noTpe6aoro ~ng npose~eaag aayqao

accne~osaTenbcxax pa6oT 

s) aa xanaTanbaoe cTpoaTenbcTao aa:rqao

accne~oBaTenbcKHX a ~pyrax o6~exTOB 

1782 T.py6. 

3284 T.py6. 

¢aKTHqeCKHe 38Tp8Tbi 38 QTqeTHbi~ r::>~ COCTBBHnH 17058 ThiCo py6ne:l!: HnH 87,8% X 

ro~oBbiM accaraosaaagM. B conocTaBneHHH c ro~OBbiMH accaraosaaagMH ¢axTaqecxae pac

xo~br no pa3~enaM 6I0~2KeTa pacnpe~englO'l'<:g cne~yiOIIXHM o6pa3oM: 

HaHMeaosaaae pa3~enos 

6I0~2KeTa 

1 

a) Ha aayqao-accne~osaTenbcXyiO 

~egTenbHOCTb H XQ3g:ll:cTBeHHbi9 

ay~bi 

6) KanHTanbHbre 3aTpaTbi aa 

npao6peTeaae o6opy~osaaag, 

noTpe6aoro ~ng npose~eaag 

aayqao-Hccne~oBaTenbCXHx 

pa6oT 

fo~OBo 

accarao-· 
saaag 

2 

14372 

1782 

¢axTHq. 

pacxo~bi 

3 

13223 

1349 

B Tbrc.py6. 

HTOfO: 16154 14572 

a) Ha xanHTanbHOe cTpoHTenb-

cTao aayqao-accne~oaaTenb-

CKHX H ~pyrHX o6~eXTOB 
3284 2486 

BCEfO 19438- 17058 

3. Kan~Tanbaoe cTpoHTenbcTBO 

%% pacxo~a 
K nnaay 

4 

92,0 

75,7 

00,2 

75,7 

87,8 

3aTpaTbi no nnaay xanHTanb.s:oro cTpoH'renbCTBa Ha 1965 ro~ npe~ycMaTpasanacb s 

pa3Mepe 3284 TbiC.py6., ¢aKTHqecKHe 38Tp8T:,r COCT8BHnH 2486,0 TbiC.py6. HnH 75, 7%. Tio 

OT~enbHbiM CT8TbgM KanHTanbHOro CTpOHTenb~TBB BbinOnHeHHe nnaHa 38 oTqeTHbi~ nepHO~ 

xapaKTepH3yeTcg cnenyiOIIXHMH uH¢paMH: 

~:08 



CTpyKTypa Kansno~eHHA 

t 2 

Bcero KanuTan&HhiX sno~eHHA 

B TOM 'IHCne: 

1. CTpOHTen&Ho-MoHTa~Hhre 

paooTbi 

2. 0oopy.llOB8HH9 B MOHTa~e 

s. flpO'IHe 38Tp8Tbi 

4. KoMneHcanust B c~staH C HOBbiMH 

noBHSIMH onnaTbi TPY.ll8 

4. Y.llopo~aHHe neconpO.llYKIIHH 

flnaH 

s 

3284 

1203 

1608 

473 

yc-

cJ>aKTH'I9CKH 
BhinonHeHo 

4 

2486 

:147 

l129 

182 

17 

11 

( B TbiCo pyo.} 

%% BblnonHeHHSI 

5 

75,7 

95,3 

70,2 

38,3 

B csstaH c coa,l.laBIDHMHCSI cpuRaHCOBhiMH TPY.lU!OCTSIMH so BTopoA nonoBHHe 1965 rona 

nupeKUHSI IiHCTHTyT8 Oblna BbiRy~eHa OTK838ThCSI O'r IIOCTBBKH HeKOTOpbiX BHnOB ooopynosa

HHSI B TOM 'IHCne aneltTpOCT8TH'IeCKOrO reHepaTOpa •:: nepeaapstnKoA HOHOB HB 10 Mas CTOR

MOCTbJO 464 TbiC.pyo. 

Ha npRaeneHHhiX Bblme .llBHHhiX BHnHo, 'ITO HI:IcTHTyTOM He uapacxonoaaHo a 1965 rony 

2380 Thrc.py6., T.e. no'ITH Ta cyMMa, KOTopyro He aJiecna KuTaAcKaSI HaponHasr PecnyomrKa 

aa conep~aaue HHcTHTyTa aa BTopoe nonyro.llHe 1965 rona. 

B oT'IeTHOM rony aae,l.leHhr a aKcnnyaTanuro aaJ:OH'IeHHbre cTpOHTen&cTBOM o6'heKThr II 

ooopynoaa.RHe aa cyMMy 2755,5 Tblc.pyoneA npu nnane 2057,0 Thrc. pyoneA unH 134% rrnaaa, 

B TOM 'IHcnec 

Bbr'IHCnHTen&HbiA neHTp co BTopoA c'leTao-aneKTpoHaoA 

M8IDHHOA M-20 - 520 TbiC.py6. 

f1 pHCTpOAKa Kopnyca N9 42 nB3 C YCTBHOBKOti: H8'18nh

I:IOA '18CTH nHY -3000 nnst npoBe,l.leHHSI OIIbiTOB no HOB hiM 

M9TO,l.l8M yCKOp9HHSI 

rnaBHOO: IIOHH3HTen&H8SI noncT8HIIHSI N9 2 nHrr 

CucTeMa IIHT8HHSI MC-12 c reHepaTopaMH rrr-1500-600 

B Kopnyce N9 1-B na:a 
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06opyllOB8HHe U9HTp81IbHbiX 3KCnepH M9HT81IbHbiX 

MacTepcKHX MacTHTyTa 

TipoqHe o6~eKTbl H o6opyllOB8HH9 

4. MaTepHanbHo-TexaHqecKoe caa6)1{eHHe 

- 222 TbiCo py6. 

- 361,5 TbiCo py6. 

B 1985 r. OT.llen o6opyaosaHH.H H Te:mHqecKoT'o caa6)1{eHH.H npHo6pen o6opyaoBaHHR H 

M8T8pH81IOB llll.SI KBIIHTBllbHOT'O CTpOHT81IbCTB8 H o6ecneqeHH.SI HayqaO-HCC1I8llOB8T81IbCKHX 

Hy)l{ll MacTHTyTa y npeanpHRTHt!: CoseTCKOI'O coJ03a H apyrHx cTpaa-yqacTHHil aa cyMMy 

')5370,8 TbiC. py6., B TOM qacne: 

M3 qexocnosanKoti CouHaliHCTHqecKoi Pecny6nHKH-

MeTannope)l{ymee o6opyaosaaHe, Me6enb 

M3 BearepcKot!: Hapoaaot!: Pecny6nHKH -

npHOOpbi H p8llHOll9T81IH 

M3 DonhCKot!: Hapoaaoti Pecny6nHKH-rrpH6opbr 

M3 fepMBHCKOti neMOKpBTHqecKO:li Pecny61IHKH

npH60pbi 

207,6 Tbic.py6. 

27,8 TbiC.py6. 

22,8 TbiC.py6. 

14,0 TbiC. py6. 

3a 1965 r. co cKnaaos oTaena o6opyHOBBHHR H TexaaqecKoro caao)l{eHHR BbillBHO 

o6opyllOBBHH.SI H MaTepHBliOB H8 CyMMY 54} :2,0 TbiC.py6., B TOM qHcne nepeaaHO B CTp8Hbi

yqacTHHUbi ( KHnP. qccp, rnP, HPB) o6opyaoBaHH.SI H MaTepHaliOB Ha cyMMy 20,6 TbiC.py6. 

Dpoaon)l{anach pa6oTa no BbiRBneHHJO :IeHy)I{HbiX, H31IHUIHHX MaTepaanoB, o6opyaosaHHR 

U IIpHOOpOB, HBXOll.SIUIHXC.SI HB CK1IBll8X H B 1r800p8TOpH.HX, KOTOpbie He H8XOllH1IH crrpoca HliH 

MOpBllhHO ycTapenH llll.SI COBpeMeHHOT'O ypoBH.SI HCC1I8llOB8HHti. 3a 1985 r. OblliO pea1IH30B8HO 

HeHy)I{HOT'O HHCTHTyTy o6opyllOB8HHR, IIpHOOJ:OB H M8T8pH81IOB HB cyMMY 747,7 TbiC.pyo. 

5. TipoH3BoacTBE!HHbre rroapa3aeneHHR MacTHTyTa 

TipOH3BO!lCTB8HHO-!fJHH8HCOB8.SI ll8.SIT81IhFOCTh IIpOH3BOllCTB9HHbiX IIOllp83ll81I9HHt!: 38 

1965 T'Oll xaparnepH3yeTC.SI Cli9llYJOUIHMH OCHOBHbiMH IIOK838T91I.SIMH! 
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0T'!eT Tina a $aKTH'Ie- % Bbi- B %% 

Il 0 K a 3 a T e n H 
3a liB eKH Bbi- non- K 1964 
1964 r. 1996 r. nonaeao HeHHSI roay 

38 l966r. nnaaa 

1. Oel'heM roToao:A rrpoAyKIIHH, 

BbiiiOnlleliHbiX pa60T H OKa-

38HHbiX yenyr B Tbie.py6. 
3331 3H27 3971 103,8 119,2 

2. Pe3ynLTaT nesrTenbaoeTH 

( IIpH6bin:b) B Tbie. py6. 47 130 277 213,0 6,9 paaa 

B %% K BbiiiOnHeHHOMy 

o6'heMy 1,4% 3,4% 7,0% 

3. 3aTp8Tbi aa 1 pyelnb peanH-

30BaHHO:A IIpOnyKIIHH B KO-
0-98,6 0-96,6 0-93 96,3 94,4 

ne:AKax 

4. CpenaeciiHco'!Hasr '!Henes-

HOeTb paeJOT8D!IlHX 962 1137 1064 92,7 109,5 

6. $oan 3apa6oTao:A nnaTbi 

B TbiCo py6. lllO 1378 1263 91,7 113,8 

6. Cpenasrsr 3apnnaTa onaoro 

paeloTaDmero B pyt5nsrx 1164 1212 1198 98,8 103,8 

7. Bbrpa6oTKa H8 O)lHOro pa-

eloTaDm:ero a py6nsrx 
3462 3366 3767 111,9 108,8 

PyKoaoneTaysreL perueaueM coaem:aausr KoMHTeTa IlonRoMO'IHbiX IlpeaeTaBHTene:A Ilpaau

TenLeTB foeynapeTa-'!neHoB HaeTHTyTa (npo~>Kon coaemaausr OT 11-12 BHBapsr 1965 rona), 

aupeKIIHB HaeTHTyTa aa npoTsr>KeHHH OT'IeTaoro rona npoaonuna paooTy no eoaeprueaeTaoaa

HHIO IIpOH3BoneTBa, H3bieKaHHIO rryTe:A IIOBbiiiieF:HB npOH3BOAHTenbli:OeTH Tpyna H peHTaelenb

HOeTH npoH3aoneTBeHHhiX nonpa3neneau:A. B p•33YnbTaTe aee OCHOBHbre TeXHHKo-aKOHOMH'Ie

eKHe nOK838TenH npOH3BOAeTBeHHbiMll IIOnpa3n•:meli:HBMll BbinOnlleHblo 

flnaH no npOH3BOAHTenLli:OeTH Tpyna Bbiii•>nHeH Ha 111,9%, noeTHrHyT poeT npOTHB 1964 

rona ua 8,8%. PoeT rrpoH3BOAHTenbHoeTH Tpyna onepe>KaeT poeT 3apa6oTao:A nnaTbi aa 6%. 

3aa'!HTenLHO eHH>KeHbr 3aTpaTbi ua upoH3aoneTBO. Bee npoH3BOACTBeHHhre uo.u.pa3neneHHsr 

pa60T810T peHTaelenbHOo IlpHelbinb 38 ron eocTaBHna 277 TbiCopyeJne:A HnH 7% K BbiiTOnHeHHOMY 
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o6'heMy npoTHB 1,4% a 1964 ro.o:y. CyMMa npu6bmH o6pameaa aa noKpbiTHe <Puaaacupoaaausr 

B C'l:eT .O:OneBbiX B3HOCOB rocy.o:apcTB-qneHC B l1HCTHTyTa. 

HanH'l:He npoHaBOllCTBeHHbiX no.o:paa.o:er:eHHH a cocTaae HacTHTyTa noaaonReT caoeapeMeH

ao o6ecneqHBaTb Hy)K.O:br aayqao-Hccne.o:oaa'l'en&cKoil: .o:eSITen&HOCTH no CTOHMOCTH 6onee HH3-

"-- Koil:, qeM o6xo.O:SITCSI ycnyrH cTopoHHHX opraaHaanHH:. B no.o:Taep)KJl:eHHe MO)KHO npHaecTH npH

Mep. nnSI na6opaTOpHH sr.o:epHbiX peaKUHil: B 1 965 ro.o:y Hy)KHO 6hl1IO H3rOTOBHTb H8CT8H.0:8pT

HOe MeTO.O:H'l:eCKOe o6opy.O:OB8HHe: 

1. KoMnneKT nomocoa c ceKTopaMH HaKna.o:KaMH (noniOCa). 

2. KaMepbr cTeH.o:a HCTO'iHHKa ( Y -150 '· 

3. BaKyyMHbre KaMepbr ( Y -200). 

rJonbrTanHCb pa3MeTHTb 9TH 38K83bl Ha 38BOQ8X neHHHrpa.o:a. CToHMOCTb 38K830B 38BOll8MH 

6bma onpe.o:eneaa a 200 TbiC.'Py6., cpoKH BhmonHeHHSI ycTaHaanHBanuc& aa KoHen nepaoro 

nonyro.O:HSI 1966 ro.o:a. na6opaTOpHH )Ke 9TH pa60Tbi Hy)KHO 6hinO 38KOH'iHTb K KOHny 1965 ro

.o:a. Bee 9TO aecTaa.o:apTHoe MeTo.O:H'l:ecKoe o6opy.o:oaaaHe 6bmo HaroToaneao a neaTpan&HhiX 

8KCrrepHMeHTanbHbiX M8CT9pCKHX l1HCTHTYTE B Ill KBapTane 1965 ro.o:a H CTOHMOCTb H3rO

TOBneHHSI COCT8BHna TOnbKO 10218 TbiC.py6. 3TO TI03BOnHno .O:OCpO'IHO BbiTIOnHHTb pa60Tbi H 

C9KOHOMHTb OKOnO 100,0 TbiC.py6. 

6. Oxpaaa Tpy.o:a, TeXHHKa 6E!30nacaocTH H npouaao.o:cTaeaaaSI caHHTapHsr 
-----·· ~- -

B 1965 ro.o:y 6bln npoae.o:ea pSI.O: opraHH38UHOHHO-TexauqecKHX MeponpHSITHil:, aanpaa

neHHbiX aa ynyqrneaue ycnoBHti Tpy.o:a H 6e;:.onacaocTH pa6oT. Me)KJl:y .O:HpeKnHeil: H npo<Pco-

103HhiM KOMHTeTOM VfHCTHTyTa 6hrnH 38KniO":eHbi cornarneHHSI 0 npoBe.O:eHHH MeponpHSITHH 

no OXpaHe Tpy.o:a, TeXHHKe 6eaonaCHOCTH H npOH3BO.O:CTBeHHOil: C8HHT8pHH Ha 1965 ro.O:, KOTO• 

pbre BbiTIOnHeHbi B ycTaHoaneHHbie cpoKH. 

Ha BbmonaeHHe MeponpHSITHil: 6hrno uapacxo.o:oaaao 65000 py6neil:, a ToM 'l:Hcne: 

a) H8 TeXHHKY 6eaonaCHOCTH 

6) H8 BeHTHnSIUHID 

B) H8 CaH6biTyCTpolkTBa 

43700 py6neil: 

3000 py6neil: 

- 15360 py6neil: • 

C 1 OKTS16pS1 no 10 HOS16pS1 1965 ro.o:a B l1HCTHTyTe 6bl1l opraHH30B8H H npoae.o:eH o6-

meCTBeHHbiH CMOTp COCTOSIHHSI TeXHHKH 6eaonaCHOCTH 0Xp8Hbl Tpy.o:a, npOH3BO.O:CTBeHHOH ca

HHT8pHH H no)Kapaoil: 6eaonacaocTH. 
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