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B aacTo.a:~eii pa6oTe npaae~eHbl pe3yJILTaTbl 3Kcnepa
MeHTa no nOHCKy HOBbiX MeTaCTa6HJILHbiX qacTHU, npoae

~eHHOrO aa ycKopaTene B Cepn~xoae. Ocaoaaa.a: H~e.a: H 
MeTO~ HCCJie~oBaHH.S: H3JIOlKeHbl B I/ H 3aKmoqaJOTC.S: B CJie • 

~YJO~eM. EcJIH a HyKnoa-ayKJIOHHbiX CTOJIKHoaeaa.a:x npa 
BbiCOKOH 3HeprHH po~aiOTC.S: ~OJirO)I(HB~e qacTHUbl, 06· 

Jia~aiO~e CHJILHbiM B3aHMO~eHCTBHeM, TO qacTL 3THX 
qacTHU MOlKeT "3aCTpeBaTL" BHyTpH OCKOJIKa Jl~pa· 
MHweaa, o6pa3yJI "KBa3apa~aoaKTHBHoe" Jl~po, aaanoraqao 
06blqHbiM rHnepJI~paM. tl>aKT po~eHHJI HOBOB ~OJirOlKHBy • 
~eii qaCTHUbl H~eHTH~HUHpyeTC.S: nyTeM perHCTpaUHH 3a· 

na3~b1Ba~ero H3JiyqeHHJI BbiCOKOH 3HeprHH, KOTOpoe MOlKeT 

aa6mo~aTLc.a: npa pacna~e aoaoii qacTHUbl. Bo3MO)I(HOCTL 
cy~eCTBOBaHH.S: MeTaCTa6HJILHbiX qaCTHU H UeJieC006pa3 • 
HOCTL npoBe~eHHJI n0~06HbiX OnbiTOB 06CylK~aJIHCL afl-'1/. 

fipe~OlKeHHbiM B /I/ MeTO~OM 6biJIH BblnOJIHeHbl 3KCne • 
paMeHTLI I 2-4/ I c oTpaua TeJILHLIM pe 3YJILTa ToM/ no noacKy 

HOBLIX qaCTHU C BpeMeHaMH )I(H3HH OT HeCKOJILKHX qaCOB 
~0 HeCKOJILKHX JieT. fiepBLie pe3yJILTaTLI ~aHHOrO 3KCnepa· 
MeHTa B ero HLIHewaeii nocTaaoaKe npaae~eaw a /5/ , r~e 
HCCJie~OBaJIOCL B03M0)1(HOe o6pa30BaHHe qaCTHU C BpeMe· 

HaMH )I(H3HH 0,1 C H 6onee npH B3aHMO~eiiCTBHH npOTOHOB 
c 3Hepraeii 45 F3B c .a:~paMH caaaua. B aacTo.a:~eii pa6oTe 
HCCJie~OBaJiaCL 06JiaCTL BpeMeHH )I(H3HH OT 5 MC H 6onee 
npa 3Hepraa npoToHoB 61 H 70 F3B. 

<' 3KcnepaMeHTaJILHa.a: ycTaaoaKa/6 / pacnonaranacL aa 

-

awae~eaaou npoToHHOM nyqKe. CxeMa ycTaHoBKH npaae
~eaa aa puc. 1. TenecKon ~eTeKTopoa aanpaanea aa caHH

UOBYJO MHWeHL M, HaXO~.S:~YJOC.S: Ha TpaeKTOpHH nyqKa. 
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Puc. 1. CxeMa 3KcnepuMeH111aAbHou yclllaHOBKU. 

C5 

MBWeHL RBnReTCJI O~HOBpe.MeHHO KOHBepTOpOM ~R po)I(,QaJO· 
lllBXCJI B Hei ra.w.wa-xaaHTOB. PerscTpallB~ aKTOB pacna~a 
rsnoTeTsqecKBX qaCTBil npOB3BO~BTCR B npo.Me>KyTKaX Me>K· 
~Y c6pocaMB nyqxa ua MBWeHL. Dpo~yKTW pacna~a perscT
pspyiOTCJI CllHHTsnnRilBOHHWMB cqeyqsKaMB C 1 c. C4, ~ayx
xoop~BHaTHWMB nposonoquw.ws scxpoBWY.If xa.wepaMB HK1-c 
-cHK4 B ao~JIHLIM qepeHKOBCKBM cneKTpo.w~npoM Cn. CllHH
TBnnRilBOHHLii cqeyqsx C5 cny>KBT ~nJI 3HepreTsqecxoi 
Kans6pOBKB cneKTpOMeTpa Ha KOCMBqecKBX nyqax/6/. 

AnnapaTypa pa6oTana Ha nBHBH c 3BM TBna li3CM-3M. 
3anycK ycTaHOBKB npOBCXO~Bn npB COBna~eHHJIX 

C1C2C3C4Cn. Ups noM perscTpspoaanscL KaK npo~yKTLI 
pacna~a, BLineTeBWBe B3 MBWeHB, TaK B KOCMHqeCKBe qac • 
TBilLI, nepeceKWBe, KpOMe TOrO, CllBHTBnnRilBOHHble cqey
qsxs Al B A2. B 3BM nporpaMMHLIM nyTeM co6wTBR c 
BMnyni.caMB B Al B A2 BLI~enJinBCL B OC06}'10 rpynny B BC • 
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nonL30Ban&CL ~ns nonyqeuss xans6posoqHwx pacnpe~ene
HBi no Ben&qBHe BOHB3aiUIOHHWX nOTepL B cqeyqBJCaX 
B no BpeMeHHWM C~BBraM Me)I(,Qy BMnynLCaMB OT ~eTeK· 
TOPOB,~R onpe~eneHBR 3~eKTBBHOCTB BCKpOBWX KaMep, 
a TaK*e ~· KOHTpons 3a pa6oToi annapaTypw so spe.ws 
3KCn03BilBB. 

MsweHL npe~cTasnsna co6oi nnacTBHKY B3 CBBHila 
TOJWUIHOI: 6 MY, OpBeHTBpOBaHH}'IO no~ yrnOM 45 ° K nyqKy 
B K OCB ycTaHOBKB. fiyqoK nona~an B lleHTp MBWeHB B BMen 
l!lopyy Kpyra C ~BaMeTpOM 5·8 MM /WBpBHa Ha nony
BWCOTe/. KOHTpOnL 3a nono>KeHBeM B l!lopMOH nyqKa npOB3-
BO~BnCR C nOMOIJlLIO MHOronpOBOnoqHoi BOHB3&1lBOHHOi 
xa.wepw I puc. 1/, BHI!IopMallBR c KOTopoi BWBo~nacL 
Ha OCIUinnOrpal!l /7/, a TaK*e C BCnOnL30BaHBeM CllBHTBn· 
nRilBOHHWX 3KpaHOB, npOCMaTpBBaeMWX TeneBB3BOHHOi yc
TaHOBKOB. HHTeHCBBHOCTL nyqxa B3MepsnacL B Ka)I(,QOM 
IUIKne BH~YKIUIOHHWM MOHBTOpoy/8/ B KOHTponaposanaCL 
aKTBBaiUIOHHWMB B3MepeHBRMB. 

,llns Ka)I(,Qoro co6WTBR B 3BM nepe~asanacL Ho.wepa 
cpa6oTaBWBX npOBOnOK B BCKpOBWX KaMepax; aMDnBTY~W 
B spe.weHHWe c~ssrs ~· cqeyqsxos CbC4, A1, A2 B 
cneKTpOMeTpa; BHTeHCBBHOCTL nyqKa; npB3HaK cpa6aTWBa· 
HBR cqeyqsxos A1, A2 B C5, He BKnroqeHHWX B 3neKTpoH
HYIO norsxy; spe.ws, BCTexwee OT MOMeHTa c6poca nyqxa 
~0 perBCTpaJUIB C06WTBRj BCnOMOraTenLHaR BHI!IOPM&IlBR. 

llporpaMMHoe o6ecneqeHBe 191 no3Bonano nposo~BTL 
nonH}'IO o6pa60TKY BHI!IopMaiUIB B peanLHOM MaCwTa6e 
spe.weHB, o6ecneqssas ~ocTaToqHo nonuwii: KOHTponL 3a 
pa60TOB annapaTypw B npe~pBTenLHWB OT6op C06WTBB. 

2. H3MepeHUJI 

C6poc nyqxa Ha MBWeHL npoB3Bo~ncs o~H pa3 B IUIKn 
j .. 9 c/ 3a BpeM• :5_5 MKC. B npBHIUine B03MO>KBO HaqBHaTL 
B3MepeHs• cpa3y >Ke nocne c6poca, o~axo Ha npaKTBKe 
npBXO~nOCL BBO~TL ~OBOnLHO 3HaqaTenLH}'IO /210 MC/ 

3a~ep>KKy /3aBBC.IIl}'IO OT BHTeHCBBHOCTB/, qyo He no3BO· 
nano nonyqaTL ~aBHwe nps BpeueHax >KB3HB ueHee 5 Mc. 
rnasHoii: npsqaHoii: :noro •sn•roTc• nepexo~we npoJleccw 
B l!loTOYMHO>KBTen•x, BCnLITLIBaiOlllBX CBnLHble neperpy3KB BO 
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BpeMJI cfipoca BHTeHCBBHOrol10'!-1d 0npOTOHOBI nyqxa Jaxo· 
poTxoe apeMJI. Cneusam.able BJMepeHBJI noxaJaJIB, xpoMe 

TOrO, npBCyTCTBBe 60JibWOrO KOJIB'IeCTBa TenJIOBbiX HeiT· 
pOHOB, 'IBCJIO KOTOpbiX BOJpacTaeT no Mepe npB6JIB~eHBJI 
x c6pocy. Ilpa apeMeHax Ja~ep~KB Meaee 1 MC OHB TaK~e 
~OJI~Hbl ~aBaTb 'lpe3MepHyiO 3arpy3KY ~eTeKTOpOB, O~HaKO 
npB BCnOJib30BaHHbiX B ~aHHOM 3KCnep&MeHTe Ja~ep~KaX 
npeo6na~aiOIUei JIBJIJieTcJI nepaa11 np&'I&Ha. 3aMeTBM, 'ITO 
HMeiOII.UIBCJI Bbll:OKBB ypoBeHb HaBe~eHHOH pa~&OaKTBBHOCTB 
Ha MHWeHB npB 3a~ep~KaX MeHee 10 MC npaKTB'IeCKB He 
aoJpacTae~ nocxonbKY xapaxTepawe apeMeHa ~-pacna~a 
COCTaBJIJIIOT ~eCJITKB MBJIJIBCeKyH~ B 6onee. 

liwno npoae~eao TPB cepsa BJMepeasi, aecKOJibKO 
OTJIB'IaawaxcB napaMeTpaMB nyqxa. B 1-oi 3Kcno3BUBB 
npOB3BO~BJICJI BbiBO~ O~Horo crycTKa YCKOpeHHbiX 'laCTHU 
IJa BpeMJI OKOJIO 20 HCI Ha no~'beMe MarHBTHOrO nOJIJI 
ycxopaTeJIJI I puc. 2al. Ilpa 3TOM oTcyTcTaoaana BOJMo~
HOCTb peryJIBpOBKB BHTeHCHBHOCTB C nOMOIULIO CHCTeM 
BbiBO~a B CHB~eHBe HHTeHCBBHOCTH ~0 He06XO~HMOrO ypoa· 
HJI ~ocTBranocb nyTeM MexaHH'Iecxoro o6peJaHB.II nyqxa 
KOJIJIBMaTopaMB. Bo 2-oi H 3-ei 3KcnoJBUBJIX awao~ nyqxa 
ocyiUeCTBJIJIJIC.II B xoaue "cTona" MarHBTHoro non.11 I puc. 261 

HI ~ / ~ / ~-
t 

HI I 6) I 

/ ~ L ~. 
t 

Puc. 2. C11pyK11ypa I#UKAa MazHUIIHozo noAJI ycKopu•eA.R. 
OIIMe'leHI.I MOMeHIII.I Bl.rao()a ny'IKa a ()ayx peJICUMax pa6o-
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nOCJie c6poca Ha MBWeHB ~pyrBX KaHaJIOB, KOr~a ny'IOK 
y~e TepBeT npocTpaHCTBeHHYIO cTpyxTypy. B xonLue yc
xop&TeJIJI no~ep~BaJiaCb OCTaTO'IHaJI BHTeHCHBHOCTb Ha 
Ja~aHHOM ypOBHe 10,5 ~1,5x10 101, a CBCTeMbl BbiBO~a 
nyTeM B3MeHeHBJI ~JIBTeJibHOCTB BbiBO~a OT 0 ~0 5 MKC 

MOrJIB peryJIBpOBaTb BHTeHCBBHOCTb c6poca Ha Hawy MH· 
weaL. 

B •a6A. I npaae~eaw ycnoBHJI pa6oTbl a Te'leHHe Tpex 
cepBB B3MepeHBH. 

Bo acex 3KcnoJBUHJIX ycTaaooxa 6noxapoaanach aa 
BpeMJI "CTOJia" MarHBTHOrO nOJIJI H3- 3a 60JihWOrO lfHCJia 
JanyCKOB, o6ycJIOBJieHHbiX BBe~eHHeM MHWeHeH ~pyrHX Ka
HaJIOB. 

Bcero Ja apeMB aa6opa cTaTHCTHKH I 200 qacoa 
pa60Tbl YCKOpHTeJIJII JaperHCTpBpOBaHO OKOJIO 2I5 TbiCJI'I 
JanyCKOB yCTaHOBKH. JioJiee 80~ 3TOrO I<OJIH"'CCTBa COCTa
BBJIB JanyCKB OT KOCMH'IeCKHX 'laCTHU, HCDOJib30BaBWHCCJI 
~JIJI KaJIB6pOBI<H H KOHTpOJIJI 3a CTa6HJihHOCTh10 pa60Tbl 
annapaTypw. PeJyJihTaTw onepaTHBHoro KOHTPOJIJI nocne 
o'lepe~aoro aa6opa sw~aoanach aa nelfaTh IJ<a)l(~hle 2-
3 qacal. IlepHO~B'ICCKB H3MCpJIJIHCh npOClfeTbl B CHCTCMe 
JanycKa C nOMOIUbiO CBeTO~HO~OB/ l 0,bnpe~eJIJIJiaCh oepOJIT
HOCTb CJiy'laiHbiX BMnyJibCOB B C'ICT'IHKax AI H A2 H Be
pOJITHOCTh CJiylfaBHbiX TpCI<OB B HCI<pOBbiX J<aMepax. 

3. 06pa6o11Ka pe3yAblla•oe 

Ilps o6pa6oTKe peJyJILTaroo a pe)I(HMe "ou-nauu" npu
MeH.IIJIBCb CJie~yiOII.Uie KpBTepBB OT6opa C06hiTHH: 

11 ue cpa6oTaJI HB o~au BJ c'leT"'HJ<OB AI, A2; 
21 B o6eBX npoei<UBJIX HCJ<pOBbiX J<aMep HMCCTCJI DO 

Kpaiiueii Mepe O~BH TpeJ<, JaperHCTpHpOBaHHhiH BCCMH 
'ICThlphMJI KaMepaMH; 

31 Tpex nepeceJ<aeT MHWeHh c paJMepaMH, ysenulfeu
HbiMB ~o 100xi00 MM 2 • 

3TBM KpBTepBJIM y~OBJieTBOpJIJIO 205 C06hiTHH IJ~CCh 
a ~anee npase~eaw cyMMapHwe JHa'leHHJI no TpeM JJ<cno
JBUBBMI. ,lJ;JIJI HBX Bhl~aBaJiaCb Ha neqa Tb BCJI npBHJITaJI 
BHI)OpMaUBJI, a TaK)I_<C YCJIOBHOe B306pa)l(eHHe TpeKOB. 
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~anLHeHwHH OT60p C06WTBB npOB3BOAHnCB nocne 3K
CD03B.UBH. AHanB3 pacnpe,ll;eneHBB qacna 3anycKoB no 
BpeMeHB 3ana3,1J;WBaHBB OTHOCBTenLHO MOMeHTa c6poca 
nylfKa DOKa3an, 'ITO BMeiOTCB BpeMeHHWe BHTepaanw /OKO· 
no J C BO BpeMB yCKopeHBB H "'20 MC BCKOpe nocne 6WCT
poro BWBO,IJ;a/, BHYTPB KOTOPWX lfBCnO 3anycKOB CBnLHO 
B03pacTaeT. 3TO, OlfeBB,IJ;HO, CBB3aHO C pa6oTOH CBCTeM 
ycKOpBTenB, C03,1J;aiO~X ,IJ;ODOnHBTenLHWB ~OH. llocne oT-
6paCiaiBaHHB C06LITBB, nelKa~X BO apeMeHHLIX BHTepaa-
nax C 6onLWBM ~OHOM, OCTanOCL 125 C06LITBB. , 

~anee 6wna oTo6paHw co6wTBB, y,IJ;oaneTaop•ro~e 
cne,IJ;yJO~M Tpe6oaaHBBM: 

1/ 3HeprBB, 3aperBCTpBpOBaHHaB qepeHKOBCKBM cneKT
poMeTpoM, He MeHee 30 M3B ,IJ;nR 3neKTpoHOB /An• J1 -Me-
30HOB Ta lKe aMnnBTy,IJ;a COOTBeTCTByeT "'130 M3B, ,IJ;nR 

7T·Me3oHoad50 M3B/; 
2/ npo,ll;onlKeHae TpeKa nepeceKaeT cneKTpoMeTp; 
3/ aMnnBTY,IJ;LI BMnynLCOB B C.UBHTBnnB.UBOHHLIX ClfeT

lfBKax C h C4 He BBnBJOTCB aHoManLHO ManwMB; 
4/ BMnynLCLI B ,IJ;eTeKTopax KOppenapoBaHLI BO BpeMe-

HB; 
5/ HeT ,IJ;OUOnHBTenLHLIX TpeKOB, npOXO,IJ;B~X MBMO 

MBWeHB /BepoBTHOCTL cnylfaHHOrO HanOlKeHBB TpeKOB on
pe,ll;enBnaCL B BBnBeTCB Manoi/ . 

KpaTepaa 2/ ~5/ aae,IJ;eHLI "MArKo" a oT6pacwaaroT 

nBWL 4~ none3HLIX C06WTBB. 

B pe3ynLTaTe ocTanocL 12 co6wTBi. TolfKB nepeceqe
HBB 'tpeKOB 3TH X C06LITBB C MBWeHLIO paBHOMepHO pacnpe
,~J;eneHLI Ha nno~a,IJ;B 100x100 MM ~ npalleM B o6nacTL 
B3aBMO,IJ;eBCTBBB nylfKa C MBWeHLIO /C ylfeTOM OWH60K 
BOCCTaHOBneHBB reoMeTpBB ee ,IJ;BaMeTp COCTaBMeT 28 MM/ 

He nonano HB O,IJ;Horo co6LITBB. 
TaKBM o6pa30M, npa B3aBMO,IJ;eicTBBB npoTOHOB c 3Hep

raei 61 a 70 F3B c B,ll;paMB Ph He Ha6mo)J;anocL acnycKa
HBB BWCOK03HepreTBlfHLIX lfaCTB.U C apeMeHaMB 3ana3,1J;Jal• 
aaHBB 10 MC a 6onee, npalleM nopor peracTpanaa, c ylfeTOM 
noTepL 3HeprBB Me)I(,IJ;y MBWeHLIO B cneKTpOMeTpOM, CO
CTaBnBn ,IJ;nB 3neKTPOHOB - oKono 45 M3B, MR raMMa
KBaHTOB ,60 M3B, MR p. .. a "-Me30HOB ,140 B ,160 M3B 
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cooTBeTCTBeHHo. BepxHRi npe~eJI ce'leHRJI :noro npo)lecca 

c 90~-Hoi ~ocToaepHOCThJO onpe~eneH AAJI pa3JIR'IHWX 

apeMeH lKH3HR R npe~cTaaneH a •a6.11. 2. 

Ta6.11UIIQ 2 

Bpe.1u1 J:H3HK BepXHJdt npe.-eJI G, 
Io-34cu2 /R,Itpo PC 

~5 YC 8 
IO KC .3 
20 MC 2 
50 MC 0,7 

IOO YC 0,4 
200 Me 0,25 
500 MC 0,2 

I c 0,2 
IO c 0,2 
I MHH 0,2 
I t~ac 0,2 
I ,IteHL o,J 

B •a6.11. 2 npsae~eHw ~aHHwe AAJI\RcnycxaHRJI 3apJI

lKeHHWX 'laCTR)l. ~JIJI raMMa- KBaHTOB COOTBeTC TBYJOIIUie 

3Ha'leHRJI aepxHero npe~ena ce'leHRJI 6y~yT a 2 pa3a 6om.

me C y'leTOM BepOJITHOCTR KOHBepCRR B 3JieKTPOH-D03RT

pOHRYJO napy B MRWeHR. 

llpa BW'IBCJieHBB npe~ena ce'leHBJI y'IBTWBanaci. lass

CBMOCTh 3cflc)eKTBBHOCTB BCKpOBWX KaMep B BeJIB'IRHW npo

C'IeTOB OT BpeMeHB 3aDa3~WBaHBJI OTHOCRTeJII.HO C6poca, 

a TaKlKe pa3JIR'IHaJI AAJI xa~oro speMeHB lKH3HR 3cflc)eKTBB

HOCTh perBCTpaJlRB, ODpe~eJIJieMaJI BHTepBaJiaMB B3Mepe

BBJI B 6JIOKRpOBKB. 

10 

llpsse~eHHwe awme 3Ha'leHRJI aepxHRX npe~enos ce

'leHRJI onpe~eJIJIIOTCJI Benocpe~CTBeHHO R3 3KCDepRMeHTa, 

~JIJI RX DOJiy'leHRJI He Tpe6yeTCJI DPRBJie'leHRJI KaKRX-JIR60 

rBDOTe3. ~.fiJI TOrO, 'IT06W nepeiTR K Ce'leHRJIM 06pa30BaHRJI 

HOBWX ~OJirOlKHBYIQBX 'laCTRJl B BYKJIOH-ByKJIOHBWX CTOJIK

HOBeHRJIX, He06XO~MO y'leCTh HeB3BeCTHYJO BepOJITHOCTh 

"3aCTpeaaHBJ1" BOBOi 'laCTR)lW BHyTpR Jl~pa-oCKOJIKa. flo

BR~MOMy, O'leBh rpy6o 3TY BepOJITHOCTh MOlKHO O)leBRTh 

/KaK 3TO C~eJiaHO B /1/ /, BOCDOJih30BaBWBCh ~aHHWMB 06 

o6pa30BaHBB rsnepJI~ep 'laCTR)laMR BWCOKRX 3HeprBi. 

B 3TOM cnyqae aepoJITHOCTh "3acTpesaHRJI" 6y~eT nopJI~Ka 

10- 3 • Y'IRTWBaJI, xpoMe Toro, 'IRCJIO HYKJIOHOB B JI~pe 
CBBHJla, nony'IBM AAJI aepxHero npe~ena ce'leHRJI po~eHBJI 

MeTaCTa6BJihHWX 'laCTR)l 3Ha'leHRJI, Ha DOpJI~OK 60JII.WBe, 

'leM B •a6.11. 2. 

4. 3aK.IIIO'IeHue 

):laJII.Heimee npo~BRlKeHRe B CTOpOHY R3 y'leHRJI 6onee 

KOpOTKRX BpeMeH lKH3HR C RCDOJih30BaHBeM CyiQeCTBYJOIQeB 

ycTaHOBKR HeB03MOlKHO no yxa3aHHWM paHee npR'IHHaM. 

~JIJI ~OCTRlKeHRJI nporpecca B D0~06HWX RCCJie~OBaHRJIX, 
DO-BR~RMOMy, DOTpe6osaJIOCh 6W RCDOJih30BaHRe ~eTeK

TOpOB ~pyrRX TRDOB. 

B 3aKJIJO'IeHRe aaTopw swpalKaJOT rny6oxy10 6naro~ap

HOCTh B.ll.):llKenenosy, A.A.JioryHOBY, IO.~.llpoxoWKRHy 

R P .M.CyJIJieBy 3a DOMepllfKY pa6oTW, BCeMy KOJIJieKTRBy 

ycxopaTeJII.Hwx no~pa3~eJJeHRB, R a oco6eHHOCTR K.ll.Mw3-

HRKOBY R B.M. TaTapeHxo, 3a o6ecne'leHae HacTpoixB nyq

xa, H.H.rosopyHy R H.M.HaaH'IeHKO Ja yqacTRe a pa3-

pa6oTxe nporpaMMHoro o6ecneqeHRJI, A.H.JiapaHoacxoMy 

R ero rpynne Ja 6eJOTKa3HYJO pa6oTy 3BM, B.B.Kapny

XRHY R H.A.Bna~MRposoi Ja yqacTRe B R3MepeHRJIX, 

P.r.BacRJJhKOBY R IO.M.qRPKRHY Ja npe~ocTaBJJeHHe anna

paTypw ~JJJI .aeiiTpOHHWX H3MepeHHB. 

II 

I ______________________ _ 
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