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I4-00 '<tac. Ha 3ace.n;a.mm cne~aJmSliipOBaHRoro coBeTa }{ 0::14.0~.0T 

npliI EpeBa.HCKOM (fnrnlfCl'eCKOM HHCTHTyTe (8?5086,r. F.peBaH .:VJI.MapKa­

p.!rHa,~). 

c .ll)l'.CCepTa.I.tHeJ.t MO.lltTTO 03H8KOMl.l'.Tl>CR' B 6K6JIHOTeKe Bp"\H. 

ABTopaf>opaT pa30CJiaH " " I982.r. 

Y!CHN~ COKpeTap:D cner(llaJm3H-

ponnm1oro co'AeTa. F.jy!>Y! ,KrumK-/,,} J~ 
MT ~··. -HST. " ""' / .,.,.. - I B. A.llfax6aMH 

OE!IWl XAPA.T<TEPI1CTMKA PABOTU 
AKTYA.JibHOCTh IIPOBJID,lhl. CoBpeMeHHHe sKcnepHMeHTaJil>Hhle n:c­

c.Jie,11;0BaHIDI ~H3'l!JOII 3JieMeHTapHHX 'l!aCTliIU Tpe6yroT C03.IJ:aHIDI CJIO~­

HHX KOMIIJI0KCHWC ycTaHOBOK c T~CJ'r'l!aM liIH~OpMaTliIBHliX KaHaJIOB . 

MoHTaJK TBKMX ycTaHOBOK co MHOI'l'!MH YHJiIKa.lThHHMR .n;eTeKTOpa.MR, 

KaK npamtJIO, 3amrnaeT MHoro BpeMeHH. Ee.mi: ~ecT:D eme MHoroo6-

pa3He 3a,JJ;a'l!,KOTOphle Heo6xo~MO pemaT:D KaK npH 3KCIIJiyaTauMliI, 

TaK H npliI o6pa60TKe pe3yJThTaTOB H3MepeHM:ti,TO CT8HOBHTM 0"!0-

f):U{Oli Heo6xo,n;MMOCT1> aBTOMaTH3~ rrpoueccoB yrrpaBJieHIDI liI 

H3MepeHH.f! :IlH3K"I0CKl'IX BeJill!"llra c rrpliIMeHeHHeM 8Br.t 
Ha30MHble SKCIIePl'IMOHTH B 06.JiaCTH rIIPI3HKK KOCMH'l'.eCKHX .nyqeti 

HMelOT CBOli crre1U'[rim:'!eCKKe ocoOeHHOCTH B CHJry KpyTO IT8)!:a.1'll1ero 

cneKTpa H CJIOJKHoro IIOTOKa KOCMl!:lfeCKOro H3Jry"IeHIDI,KOTOpble 

C03,ll;aJOT ,ll;OITOJJJIBTe.Jil>Hh!e Tpy,ll;HOCTPI Ka.K B acneKTe ,ll;OJirOro Ha6o­

pa CT8THCTH'l'.0CKOro MaTepl!!ana ( ,ll;O 5 JieT) 'Ta.K H rrp:e: perHCTP8-

Ul{H PI IQJ;eHTWPHKauMPI 'l!aCTim. 

YcJIOBKe ,11;0JII'oft aRcrr:n:yaTBUHPI ycTa.HOBOK Bbl3b!BaeT Heodxo.n:liI­

MOCT:D 06ecrre11emra CTaOHJThHOCTPI ,rrepHO.IJ:Hl{OCKPIX Ka.Jil'l'OpOBOIC H 

CTaTKCTHlJ0CKoro ROHTpOJif! Bcex Y3JIOB.Pa3pa60Tairnrur 3.JieKTPOH­

HaR annapaTypa ,ll;OJDitHa y.l!;OBJieTBOI'JiTb He TOJI:DKO BCeM Bbll!IOIIepe -

trac.JieHHl:lM Tpe6oBa.mmM, HO K crreu1rpJ'[t!eCKHM ycJIOBID'IM BhrCOKoropM , 

r.IJ;e,B OCHOBHOM,IJpOBO~TM aKcrrepmneHTbl TIO KOCMH~eCKHM ~a.M 

(TeMIIepaTypHble KOJie6amm,HeCT86HJil>HOCT1> 3.JIOKTPOIIHTaIDIB,OT.Il;a-. 

JieHHOCT:b O'l' BWIPICJm:Te.JI:bHliX IteHTJ>OB H T. J.(.). ABTOMaTPI38.lU'I!t 

npouecCOB C'beM8,KOHTJl0.7IH' ,Krurn:OpOBJCJ!: H o6pa60TKPI KHiflOP!l18Ul{H 

He TOJI:DICO IIOBWIIaeT HaJ(eJitHOCTl> H3MepeHH~. HO H pe3KO YBOJiliI"IB­

BaeT IlOJie3HOe Bpewr 3KCI1JryaT~ YCTa.HOBKH.M,!!;eaJI:DHl:lM BapHaH-· 

• 'v1 a.BTOMaTH3BUHH .f!BJI.f!eTC.f! B8pPia.HT pa60TH 3BM "B JmHHIO" c 

;;KcnepHMBHTOM. 

YcTaHOBKa "lliroH" Ha Bb!CORoroprroi1 cTa.mum Aparau npe~a3-

Ha'l!eHa .!V!F! onpe,ll;eJieHIDl COCTaBa ITOTOKa a,Jq>OHOB Ha ropax H PIC­

CJie~OBaHmr xapaRTepHCTm< B381fll0.l!;P.MCTBIDi HyYtJIOHOB H IIHOHOB c 

R,ll;paMH B 06.JiaCTH aHeprHi1 0,5 ~ 5 TaB. 

CymeCTBynill'Ie B H8CTOfIIIlee Bpewr TeopeTHlJeCKHe MO,ll;e.Jm B38H­

MO,l!;eitcTBID'I 8,lij)OHOB c R.IJ:PaMH HYJK,l!;aIOTCH B HOBWC 3Kcrrep:i'!MeHTaJI1>-
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lf t.IY !T'1HH»TY. ti o6~ar,T l'! 3'/CO:O!X l1 CBCT'XBhlCORffX ::mepr11i1 . c np:vroi1 

""'OOO!tol, J(.1!,{ TJOH Wl'i3HM.ff T!OOT~eccrJB, co11pOB01'JJ:8IOU{l1X npOXOJKJJ:eH11e 

' 18' 'm!q ·1ep1>3 8TMOC1iepy . HP.06XOJJ:l1Mhl 3KCrrep11MeHTH no onpe.ne.JTe­

l {/!V' · ~0 (' ·~188 !I crieKTDOB ITO'!'Ol<a 8ll:DOHOB Ha pa3f-!tiX 1'.JT:V011H8 X 8T­

'ft()0ilPT"';J. 

r1 .:reH '!'Wfll~K '1lll11I •rar,T11U bhlCOlrnX 3H"'T'I'l1M HS YCT8HOBKC "nv.ot.!", 
~ O'H" T"n••ne i1 neTeK'"OP'{ pewrreHoscRoro n epexonHoro 713JJy11emrn c 

vnm~ ~ 3rrnolf!1'1''- !ta rrop;,:v.e ·rnmt, OT!\pi:i./!8 ;i:orroJJHl1Te-1rhHbie nepcneKTY!­

""'' ,, Wl'T'{CHJ'l'I iil!:'rnKl' U:OCM!ll'Hec1rnx Jiyqel1 . 

·:r.~}'h P \ SO'!'' J : 
T. "1 3;;'1rlOTKa 11 003;WH11e ~ww1.l!eKCHOii CY!C'!'t:Mbl 8BTOM3 1'H38Ul1H 

:'!JF\ ~"'10 ;;1. Hmrn'T .. l'ff' H!UI. o6pil00TY.H H BV. 3Y3.1!blfOI'O rrpe.nc TaB­

.)T "H~ fi !'.llHH''Y c: r o '.101U:hlll ~"l' .1, rro.n:KJT IO!.!eHH:lX !3 Jli'IHl110 c 3Kc rre­

~nn1.ft~~'T'OV. • 
') ;o:i rr:im·e l' 11·~ c l!P TIO FlRHl/!P Ka HaJia pel'l/!CTPBUM!'l •rn:PopM3LllH! c 

l/!OHW1<)Jll'0H'mii ' \8Me)'lfJ ' 1iopMyJIJrnOBKll OCHOBHfIX :rpe60BAH!l!t' K 

ner!'ICTplrnY!Ollll1M 6JIOK8 M '.f;l!{ VI K · VCT3HOBKe i3 UeJTOM. Opram1-

:i8 ~IV!"" Cn~3!1 YC".'8HOBKV. c ~11·~. ::?TJ\l c H8KOnHTeJJeM Ha Marm1T­

HOif rrPHTe, :711»'. c A1!TJY-T28 VI y npaBJieHHR 3BM. <l?H:ill!'!ecKoe 

otoc H0Ba H11e 11 cxeMHoe perneHHe BC·rrpoca o.nHoBpeMeHHoli pado­

T!l OHC TUblX ( MT"'J{ '; !'! MeJl,JTP.HHhlX ( l'!OHH38U!WHHHe K8MP.p!I) .n:e­

TeKTOT'OB VC ".'8H0'3Kl'~, 

::>. OcvmecTBJ\e1rne c11c "'eMH KaJTnOnoBKH !I! rpa.nyll!pOBKVI SJieKTpoH­

H~x TOARTOR !/! OCHOBHHX ml'!3Jll'qecKHX rrapBMeTpOB lJ;eTeKTOpOB 

r~ OTI'.:PJfbH' 'X V3J!OB VCTaHOBKl~. 

4. TTnotiPnPm1e MP.To.nvqecK!l!X viccJie,rr,oBaH!l!M no onpe.ne.rreHHlO 11 

Cf ORhlmem:1c TOHHOCTe~ H3Mep.A:eMbrx Ha ycTaHOBRe QJH3H'!eCRHX Be-

1n1<rn1f. rrO.JTV"eHr~e il!13H'ieCKMX pe3yJ!bTaTOB K8K no COCTaBy !/! 

'10'!'0K8'1! nA3HHX 1'11TIOB lll\DOHOB. TaK M no xapaKTepl'!C '!'l'IKAM HX 

B::!8VMOJ\elkTBJ'.i.R: e .ff.!I1')8MJ' . 

Po1r~~HA DAF;O'f'1. 

1
lneOB!Ie B 3KCD8Dl'!'neHT8X '10 KOCMYJ'!eCK:P!M Jiy11aM B ropHhlX 3K­

cnenrHUVOHHh!X :VCJTOBYl.A:X C03)];8H8 11 BHe.npeHa KOMITJT9KCH8R Cl1C­

Te~m 8BTO'V!8Tli38HMl1 c rrpMMeHeHMeM 3B~I B .l!MHH!O c 3KcnepMMeH­

T0111. 

). lnepa~e ocvmecTBJieHH iflyHKUl/!OHaJTbHHe CBR3H Mel!(.ny 3BM "Hall!-
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pv-2" !/! HaKOilHTeJieM Ha MarH!l!':'HOtf JieHTe Tl/!Ila "lfaoT". Mel!UlY 

"Hal/!1)!1!-2", "HaM'pll!-T" H ATUJY-128. PeaJIH30BaHo cxeMHoe H 

Ml/!KnorrpornaMMHoe pememrn rrpep1rnamm B "HaHpll!-2". 

2. Bnep B!Ie ,nJifI H.neHTH~l/!KaUHH qacTHn B!ICOK!/!X 3HeprHH l/!CT10Jlb30-

BaHa ycT&HOBKa' coqeTal!lIUa.R: MHOrOMOJlY.llbH!IM i:i;eTeKTOp nepe­

xonHoro l/!3JryqeHl/!.ff c l/!OHH38Ul/!OHH!IM KaJTOpll!MeTpOM. TioJJyqeH!I 

mll!:iHqecK!l!e ne3VJTbT8TH KaK no COCTaBy noTOKa KOCMl/!qecKl/!X 

A.Il:OOHOB B TrnTepBaJTe 3H€.D1'l1H OT 500 no 5000 rsB, •raR !/! ITO 

HeKOTOp!IM xapaKTepll!CTmtaM B38l/!MO)l;eHCTBH.ff TIHOHOB, npOTO­

HOB !'! He~TDOHOB c JI.npaM!I! ir;eJie3a. 'IacTb :l>H3WieCKHX pe3yJI:i:.­

TATOB rro.JIYqeHa BrrepBnre. 

TTPAK'l'WIBCKAH TlEH:TOCTh. ITpe.nJJoJKeHHh!H MeTo.n no3HaH!l!.A: qac-

Tl/!Il MOlKHO rrp~eH.A:Tb Ha YCKOpll!TeJI.R:X Oy.nymHX ITOKOJJeH!I!~. CHCTeMa 

8BTOM8Tl/!38UWP! l/!Mee·r YHHK8JJI>HHH xapaKTep II! ycnernHo Mo"'eT 

np:P!MeH.A:TbCR KaK B Hay'lHHX 3KCrren:P!MeHTax, TaK H B npOH3BO.llCT­

Be. 1' ne TpeoveTC.ff 8H8JJllI3 c 60.llbill01'0 ( ii;o HSCKOJibKHX T!IC.ff11) K0-

.1Tl/!'!8CTB8 KaHaJTOB l'!H1bopM8UHH. B paCoTe Bl:l.A:BJTeHh! H HCnOJTb30Ba­

Hll HOB!Ie B03M0'1iliOCTR 3B'J cepll!H "Ha:HpH". TipaKTl/!qecRJII l\OKa3a­

Ha CT80HJThHOCTb pa6oTH npe.nJJOJr.eHHOM Cl/!CTeMbl 8BTOMa'rl/!38UHH. 

TTOJry'leHHHe H8MH iflll!3HqecKl/!e pe3yJibT8Tl:l no napulliaJJbHOMY 

COCTaBV TIOTOKOB nHOHOB , npoTOHOB H H8MTpOHOB, a T8K~e npyrHe 

iflll! :-rnqecKllie .naHHHe MoryT CJIYlKllITb IWHTpOJJbHHMl/! 3KcnepHMeHTaJ!I>­

HllMl/! TO'!K8MH )l;JTR ffPOBepKH MHOrO'!HCJieHHHX pac'leTOB no npOXOl!(­

neH:mo qacT!l!Il qepe3 CJIOH aTMoc~epH. PesyJII>TaTl:l no onpeneJieH11r 

~e'leHH.ff Heynpvroro B3aHMO)l;eMCTBJIIR ITHOHOB !/! HYKJ!OHOB c Hi:i;pa-

,11' 'll"e.l!eM A' K03tf>i>i!UHeHT0M HeyrrpyrOCTH i:i;aJOT ueHHYIO mrrf>opM8UHIO 

l\Jl.fl: '10HYIM8Hl/!.ff !/! CD8BHeHA'.ff pa3HHX .TeopeT!l!'leCKl/!X MoneJJeti B3aH­

MOJJ:eHCTBllI.ff. 

ABTOP' 3AII!Mll!AET: 

I. TTpRHUHIIH. TTOJ!OlKeHHl:le B OCHOBY pa 3pa60TK!I! CllICTeMH aBTOM8TM-

38Ullil/! l/!3MepeHA'H, rrpOBOnA'MblX Ha CJ!Ol!(HOH ycTaHOBKe no HC~JTe­

noB8Hl/!IO ~llI3HK!I! KOCMJIIqecKA'X JIY'len Bl:lCOKllIX 3Hep1'HH. 

2 • .llormtv 3JieKTpOHHOH arrrrapa•rypll C'beMa ll!H!f)opMaUHH c 60JII>IDOro 

KOJTw:IeCTBa i:i;eTeKTOpOB, CO'!eTaJOmll!x pa60TV p~ neTeKTOpa, 

l/!OHR38UllIOHHOro K8JIOpll!M8Tpa !/! I'O)l;OCKOITA''l8CKO~ CHCTeMH pe-

1'HCTp8Ul/!V. KOopnHH8T npoxoJK.D:eHH.ff 'l8CT!/!Il; 
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8. ~O~JleKCHVIO GHCTeMY rrpHeMa ~ o6pa60TKII' ll'H~OpMaUHH Ha 6a3e 
. nBy~: 81'.lM cepll'll' "HaHpll'", HMJJ 111 A!U1Y-I28. 

4. \foTO,llll!KV rpa.nv111pOBKH 111 KaJI1116pOBKll! SJleKTpOHHblX TpaKTOB 111 
~1113wrecR111x rranaMeTpoB Bcex y3JIOB ycTaHOBKll!. 

5. HeKOTOpble 'flll!::lll!'leCKll!e pe::iy.IThTaTbl' TIOftY'!eHHble Ha ycTaHOBKe 
~PH ee 3KCITftYaTaUHH B Te'leHHe ~, 5400 t.JaCOB pa60Tbl. 

AT1POEAT!l1R: PAEOTbl. MaTepirnJJbl .nHccepTaUHH .noKJJa1Ui1BaJil!C:o 
H o6cy~AaJIHC:O Ha ceMHHapax Jia6opaTOpll!H KOCMll''leCKll!X JJY'leM B 

'l'>T'AH C~t;P, B H'-"~q~ ~:IT'Y, B T61rnHccKOM <{>H::iH'!eCKOM ll!HCTHTyTe, 
Ha ~.~e~..nvHanO,llHblX H BcecOJO::!HblX KOmpepeHUllfJIX no KOCMHqecKHM 
JIY'!aM B I977r., T979 111 T98T r.r. 

JlYE]TftKAT~~M. Tio TeMe .zmccepTau11111 orry6JIHKOBaHo ~2 pa6oT. 
Cnll!COK np111Be,lleH B KOHUe aBTope<flepaTa. 

CTPYI{'!'YPA !-' OE'bEM JIT1CCEPTAIU1M. .n:wccepTaUHR cocTOHT 11!3 

BBenemrn, qeTblpex rJTaB, ::iaK.1JTOqeHHH. 0Ha co.nepJKHT II2 cTpaHHU 
Mam111HOTU!CHOro TeKCTa. 9 Ta6.JIBU 11 38 pHCyttKOB. CITHCOK U;tTHpy­
eMol1 .mrTepaTvPbl BKJTJOt.JaeT 63 H8HMeHOBaHH.A:. 

CO.lrRPJ!rAHl-IB" PAEOTfl: 

Bo BBe.neHHH o6cylK.n;aeTc.A: aKTyaJTOHOCT:O BonpocoB, 3aTpOHY­
TblY B .n:wccepTaUHOHHOl1 pa6oTe, ~OPMYJTHPYJOTC.A: 3a,naq11 aBTOMBTH-
3aUHH H3MepeHll!M Ha YCTaHOBKe H rrpHBO,llHTC.A: KpaTKOe OTIHCaHHe 
r.l!aB .n11ccepTau1.nl'. 

B rrepBoil r.naBe .naeTCH OITHCaHHe 3KcrrepnMeHTaJI:OHOl1 ycTaHOB 
KH 111 06CJIY1KHBa10meM ee 3JieKTpOHHOl1 arrrrapaTYpbl. 

YcTaHOBKa "l11110H" pacnOJIO.lKeHa Ha BblCOKoro'pttoil: CTaHUHH 
"Aparau Ha BblCOTe 8200 M Ha,ll ypOBHeM MOp.A:. 0Ha KJTJO'!aeT B ce6R 

HOHH38Ulf0Hfrnl1 KaJTOpHMeTn (T.fK), neTeKTOP peHTreHOBCKOro ne­
nexo.nHoro lf3.eyqeHH.A: fPffi1) lf KOOp,lll!H8THbll1 ro,llOCKOIT. 

~OHM3aUHOHHHl1 KaJiopHMeTp - Tpa.nHUHOHHbl~ rrpR6op ,llJTR H3Me­
neHHR SHeprHH t.JaCTll!U 111 onpe.neJieHH.A: HeKOTOpblX xapaKTepHCTl!K 
BRaHMo,n:eMcTBHR 111 RBJIReTcR aBTOHOMHO~ qacT:oro ycTaHOBKH. Mo­
HH38UHOHHHM KaJIOpHMeTp co6paH Ha OCHOBe paHee cymecTBYJOrnero 
Ka.l!OPI™eTpa "T~AP" c no.JIHOM 38MeHoti perHCTpHpyromeM SJieKTpo­
HHKll! 111 CHCTeMbl c~eMa ll!H<{>OpM8UHlf. 
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Tl!OHll!3aUll!OHRHl1 Ka.rropHMe Tp COCTOil'T lf3 IC CJTOeB JKeJTe3a TOJ!­
Ul ll!HO~ IO CM KBl!UU:lll. HpOCJTOeHHHX plI,ll8MJI! HOHJ1138Ull!OHHblX KaMep • 
B Ka~.noM pH)rV ycTaHOBJieHa 3T KaMepa .n111aMeTpOM IO CM H .UJTH­
HoV. 880 CM. Ha.JI K8JTOpl1MeTpOM pacnoJTOJKeHO ,llB8 CJ!O.A: CBJllHUa 
f?cM 111 2cM). TaKl!te rrpoc.JIOeHHHX aHaJIOrJllqHblMH KaMepaMll!. 3Ta 
qacT:O npe,llH83HaqeHa ,llJJ.A: nerHCTparm11 K8K BO::J)zylliHHX 3JTeKTpOH-

.Jio 
,o-tboTOHHblY JTJl!BHel1, TaK JI! ~OTOHHblX JTJl!BHefi OT pacrra.na -Me-
30HO~. reHenJl!~OBaHHblX a.npoHaMTA B CB11HUOBblX ®ll'JTbTpax. 

Onne.neJTeHJl!e stteprJ11111 RnepHo-aJTeKTpOHHoro KacKana, reHep111-
noBaHHoro rr epBJll'!HblMJll 8JmOH8MJI!, CBO.Ull!TCR K CYMMHpOBaHll' ID BeJTv.­
'lJl!H l'!OHJ1!38IU!JI! c o BC ex HOHV!3aUHOHHblX KaMep . yqacTBYJOIUHX B pe-

- .,., -1 
r JllC TPf.lUJl!ll! Ka cKa.na Ea-=~ L v ~ , r.ne JV - 'IHCJTO p.A:.D:OB, 
3apenmTpl'!pOBaBUJl'IX K8CKa.n:=/ :Jc. - CYMMapHa.A: HOHH38U'1.A: B t' -m· 
p.A:.ny. TJe.7!lll'Ill!Ha ;J,· B KalK.D:oM KaMepe rrponopu1110HaJTOHa KOJTifqecT­
ay qacTVIU, rrpome.n:mMx qepe::i Hee. 

'lcero B KaJTopr.iMeTpe 372 KaMepH. 
J".eTeKTop peHTreHoBcKor o nepexo.nttoro ll'3JTyqemrn ( Pffi1) rrpe.n­

Ha::iHa'!eH ,I\JTR 011pe.ne11emm 0 -4aKTopa ( 0 = Ej m c.J..) perll'c­
TPwpveMoro a.npoHa. 

np111HU111rr pa6oT~ PTIT1 ,n:eTeKTopa 3aKJTJOt.JaeTcR B orrpe.neJTeHJl!JI! 
C)TMM8pHoro SHeproBbl,lleJTeHHR B MHOrOHHT.A:HblX rrporropUHOHaJTOHHX 
KaMepax ( MTIK ) , o6ycJToB.7!eHHoro ;!'OHll!38UHOHHblMH rroTepf£Ml'! ::ia- · 
pH~eHHblX anpOHOB JI! peHTr eHOBCKHMJll KBaHTaMH nepexo,n:Horo 1113.JTY­
qeHH.A:. 

YcTaHOBKa "flJl'oH" co.nep?Kll!T t.JeTblpe MO.nyJTR Pf!TJ. .neTeKTopa, 
OCTOmI1l'!X 1113 CJTOHCTOM cpelUil II' Mffi{, crrermaJT:OHO pa3pa60TBHHblX 

J\JTJ'! .naHHoro 3KcnepHMeHTa. B PITM .rieTeKTope HMeeTcR 36 .aMITJTH­
TY.lIHHX nponopu1mHaJTOHblx KaMen r Amo. l~mbopMauHR o BeJTl'!'lll'He 
3HeprOBbl,n:e.JieHl'J.A: B K8llrJJ:Olf Mffi{ CHHMaeTCR c Tpex CeKuv.fi . 06'he­
,llHHmomv.x no Io aHO.lIHHx Hll!Te~. T.c. 'IHCJio HH<{>opMaTHBHblX KaHa-
110B cocTaBJIReT IOB. 

Co-qeTaHHe pnr~ .neTeKTopa c 1~K .naeT B03MO'lltHOCT:o 1meHTJl!if>Jl!­
~111poBaTD TIHOHbl JI[ rrpOTOHH B ITOTOKe 3apRJK8HHblX a.npOHOB B Jl!HTep­
BaJTe 3HeprHfi .no 5 TaTJ. 

Koop.n:J11HaTHH~ r o.nocKon ycTaHoBJJeH Han PPM .neTeKTopoM 111 
COCTOMT WR .D:B:VX p.A:,llOM '.ffiK, aHaJTOrlf'IH.HX KaMepaM B PITVl .neTeKTO-
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pe, H nnenHa::matreH .nmr onpe.neJiemur ..( , ':J Koop.n:irnaT 3apR­

l"eHHhiX tracTm:i. MHtf>opMau¥.R c Kal!{,lloft Mm< CH:li!MaeTcR c I6 ceK­
UJl!i-t. 'T'otrnOC'!'n onpe.neJTeHHR KOopmmaT :t 2,5 CM. 061l\ee KOJIH­

treC'T'BO Jl!HilOT'MaTHBHl:lX KaHa.JIOB c ro.nocKona - 288. 
OTC:VTCTBHe mrllopMauHH B ~.~PK Prrn .neTeKTopa H ro.nocKona 

B.llOJlb TpaeKTOPJl!l'f rrpoxo'1t)lemm a.npoHa c BHCOKott' CTeneHblO .D:OCTO­

BenHOCTW YK831rnaeT Ha perwcTpaitJl!O HeifTpaJibHOH traCTJl!IUil. 
'T'aK:lilM o6na30M, ycTaHOBKa "TIJl!OH" 1103BOJIR:eT pa3.neJIR:Tb !10T 

K:lil ITHOHOB, npOTOHOB JI! He~TPOHOB H HCCJie.noBaTb HX xapaKTepHC­
TJl!Kf.f B~8:lilMO.neil:cTBJl!R c IlJIOTH!:lM BemecTBOM B K8JIOPHM9Tpe. 

I'eoMeTpJl!treCKHM ~aKTOp ycTaHOBKH I,62 ~CTp, TOJTbKO KaJIO­
pmAeTpa - 4,?.5 M2cTp. 

Pa3p:-:6oTaHHaR aJTeKTPOHHaR anrrapaTypa .noJIJ1tHa 61:1Jia o6ecne­
trHTI> nemeHJl!e ITOCTaBJieHHllX ill'f3HtreCKHX 38.D:8tr, TOtfHOCTb onpe.ne-

7TeHJl!R H3M8pR:8MblX Il8P8M8TPOB, rpaJJYHpOBKY H KaJTH6pOBKy Bcex 
V3JTOB VCT8HOBKH' co•rnTaHJl!e 61:10Tpllx Mill{ c Me.nJieHH!:IMH :l'!OHH38-
UHOH~ K8MenaMH. 

OcHOBl!llM Tpe6oBaHHeM BHp86oTKH 3arrycKaJ001ero HMITYJTbC8 yc­

'T'aHORK? RBJIRJIOCn H8JTHtfHe orrpe.neJieHHOro 3HeprOBllll8JTeHHR B Ka­

. ITOnl'!MeTpe E ~ E110P. OcHOBHHe H::iMepeHHR npoBO.D:HJI:l!'Cb npH 

&HepreTHtreCKOM nopore ~Op~450 raB. ITpH K8JI:l'l6poBKe MHOrOHH­

TRH!:lX nnononuHOHaJibHHX K8Mep PIT~ .neTPKTopa ycTaHaBJIHBaJTcR 
nopor >TOO raB. 

ZJIR coBMemeHHR pa6oTH 61:1cTp1:1x MnK c MellJ!eHH!IMH HOHH3auH­
OHIDlMH KBMepaMH 61:1.JI BBe.neH .norroJIHHTeJTbH!:ltt KaHaJI npe.nBapHTeJTb­
Horo M8CTepa fffiA), KOTOpuil: mopMHpOB8JICR $pOHTOM CYMM8PHOro 
i'IMTIV7TbC8 K8JIOpHMeTpa. Tipe,nBapJl!TeJibHllH M8CTep C sa.nepJKKOH 

5 - 7 MKC OTHOCHTeJibHO MOMeHTa !1pOX0'1tJ(8HHR t{8CTm:(l:l no.n:aBaJI­

CR Ha perli!CTPJl!nVIOlllYIO 3JieKTpOHHKY MTIK llJ!R coxpaHeHHH li!H~opMa­

UJl!li! no CtfJ.!TblB8Hli!R. BBe.neHHe P.M B yrrpaBJieHJi!e IlOB!:lCH~O TOtfHOCTb 

~3MepeHHR aMnJJ!i!TYll M1lli .no ± 5%, YMeHbmHJIO rrponycKR B penw­
'l'pauli!M T·fH~OpM8UH!i! c •,ml{ H CHH3HJIO KOJIHtfeCTBO CJlytr8HHllX COBrra­

.neHH~ .no 0, ~ Ha o.nH:V KaMepy. 

~ Bblpa60TKe 3an:vcKa10mero l'fMITYJ!l)Ca y-qacTByeT T8K~e yc.JTOBHe 
Kp8THOCTJI! pRilOB npOXOl!l'..lleHrur K8CK8.D:a B K8JTOpJl!MeTpe. YcTaHOBJie­
H8 KnaTHOCTb ~ 4. 

-8-

qT06hl l'ICKJ110t{Jl!Tb C71T-l'.8HHh!e cpa6anrnamrn ycTaHOBKH OT pa3-

H01'0 no.na 'TOMex BBe'leH HaRO.D:Ot{Hblfi KBH8JJ. 6JTOKJl!PYIOlllHK <t>opMH­

roBattv.e Macrepttoro Jl!MITY}Tbca. 
R.JTOK vnpaB.11e1urn ycTaHOBKM mneeT BO::JMOlitHOCT:b BBpJ;'laUHH OT-

6opa nerJl!0'1'1'ImveMblX co6&TM.tt ( HanpMMep' pe!'HCTpauHH CQ6llTHH 
c \118.ITOTIJTOTH!.JM corrnOR01'f)!eHHeM. TOJlbKO 3apmreHHHX a.npoHOB. t{aC­

TJKn, TpaeKTOpHrr ROTODb!X H~ BblXO.D:!i!T Ji!3 reoMeTpJl!H BCefi ycTaHOB-
Rli! v. T • .n. ). . 

13.110K-c.xeMa a.JieKTpOHHOii ann8paTyp& npHBe.neHa Ha pMc. I. 
2JieKTpOHW-1M TpaKT C'heM8 rrni:{lopM8UHH c K8.7!0pHMeTpa COCTOHT 

H3 .JTJKHefittoro 38DRll0'fYBCTBJ.!TeJibHOro YCJ.!JlHTeJIR' CYMMil!PY!OU\ero 
ycli!JI¥.TeJI.<r pR.na, 1'JIBBHoro CYMMaTopa JI! sanoMHHanuero ycTpoH­

CTB8. 0H npe.nHa3Hat{eH llJIR BblTTOJIHeHHR CJle.IJY!OlllHX ~YHKUHH: 

I. 1>J.!KCaUH¥. 3apR.na, C03.D:8BaeMOl'O B K8'1tJ(OH HOHH38UMOHHOii Jta­

Mepe K!37!0pwMeTpa 11PH npOXOJ!l'.!leHHJI! Jl8BHHbl, :Iii nporropUHOH8Jib­
H01'0 t{HCJIY neJIJITJl!BHCTCKHX t{8CT!i!U, rrpornenmHX qepe3 KaMepy. 

?.. npeo6pa::ioBaHJl!R 3anR.na B nporropUHOHaJTbH!:lfi ew.y li!MITYJlbC H8-
rmq'ReHJl!R • 

8. OueHKYI li!MITVJibca, nporropuJl!oHa.nbHoro t{Ji!CJIY peJTRTHBV.CTCKMx. 
traCT!i!U, nnome.nmHx qepe3 Ka~.n:blfi pR.n KaJio:Ji!MeTpa , H nepe.na­

t{H 3TOM 1mmopM8UJl!H B 6J!OK yrrpaBJieHY!fl ycTaHOBK!i!. 

4. CYMMHpOB8HV.R trJl!CJla peimT!i!BHCTCKHX " i:lCTHU, rrporne.nrnHx qe­

pe3 KaJIOpJl!MeTp, :Iii rrepe.natfH CHI'Hf' ·;a, rrponopUHOH8JThH01'0 3TOH 

cyMMe, B 6JioK vnpaBJiemtR vr:" ": :OBKH .D:JIR .naJTbHeiirnero aHa.JTH-
38. 

5. 8anOMHH8HHR B Jl:t{8~K:J Y r: aMRTH n BH.ne IlOTeHUHaJia llJ!R ITOC.'!e­

ll,VJOIUero onpoca no KOMaH.ne M8CTepHOI'O :li!Ml1VJlbC8 JIHUlb .l(JJR 
OT06paHHblX 006blTH~. 

Pa3pa6oTaHHaR: crreuHaJrbHO llJIJI ycTaHOBKW "Tiv.oH" ·aJieKTpOHHaR 

annapaTypa c~eMa li!HmopMaU:l!'H c aMTTJIMT:VllHblX nponopuv.oHaJJbH~x 

KaMen ( Affi{) Pf'l1 .neTeKTonn cocTOHT Jl!3 ycHJIHTemi JI! aHaJioromiro 

38TIOMil!H810lllero VCTPO~CTB1. OTHOmeHwe cwrHaJra K lllYMY YCHJ!HTeJ!R 
rro3BOJIHeT nerwcTnwpoBa'T'b Bee IfMTI:VJTbCH, rrpeBblrna10111we IOOMB Ha 

B!lXO.ne yCHJIMTe.7TH. tfTO r.ooTBeTCTByeT BeJ!Htf:l'!He BXOJJ:H01'0 :l!'MnYJ!b­

ca "'0,5 MB. r.or.JiacHo 3Kcrrepv.MeHTaJibHO rroJiytfeHHOMY pacrrpe.ne-
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11eHM!I' 8M"T 111•7v.n MOHV3B!UTOHRHX TTCTepl> O.ID!HO'{HblX .I-' -Me30HOB 

B ·~ PmJ .neTeKTonn, nel'MCTpHpveMbl~ HaMH .llHB!lB30H aMTIJ!HTY.ll 

oxsaTblBaeT ~· ~8~· ~.11o~a.ID! pacP.pe.neneHHR. CneunanbHaR nposep-

;.:a 3-ffll!"K'T'MBHOl':T~ pa6oru '.!TT!{ rro.nTBep.nnna .naHHYXl BeJ!Pl'{HHY 

31Iif>!"KT~RHOCT!~. ~.faKC1JMa.1Tl>HO IJ3Mep.FreMaR aM!Illlf'T'YJ!a B T2 - I3 
na3 '"'Tle'1&mae'T' se.rrwt'P.H:V Ha"KBepoRTHOl'O 3HaqeHMR B pacrrpe.ne.11e­

H1'!V! 'P.OH'P.38UHOHH'lY rroTepL o.n~HOtfl!&X MlOOHOB. 

AHa.11orosa11 1mtopMauwR c Al"T!{ YCMHBaeTo.:t .111orneMHw ycn.11n­

'T'e~eM v. ~ocT'1naeT B 6.110K aHanoroBott naMRTH. Bee P.Mny.1!LCU, 

aMrr11wTVJta KO'T'Onhlx rrpeB!lmaeT rropor Toe MB, 3anoMHHa10TcR Ha 

8 w.<c. nne.ru~anviTeJ!LHhll! Mac Tep npo~.11eBaeT 3anoMHHBHHe eme 

Ha 25 MKC. rro.nne'l!!'.atuafr C'{HTblBBHV.!O HHlflopMaUH.R npH HB.1!H1Urn 

3E'TlVCKamtero VCTBHORKY HM!TYJ!bCa 3aTTOMHHaeTC.R Ha I5 MC. He­

o6xo.n~~e .!!JI.Fr CtfMThlBaHHR HHtl'lopMAUHH co acex AITK. 

~'P.!'RB.11 c !'OJJ;OCKO'tHY.eCKOM ceKutrn KOOp.llHHBTH!lX rrporropuwo­

HB.11bH'11Y KaMep (T{f'Tf{) TTOCTVnaeT Ha .yCP!llHTem,~pMHpOBaTeJ!b, 

1' .rre tonMHpyeTC~ w.-mvnc .nJ!HTelll>HOCT'b!O 8 MRC. 3TOT HMflYJll>C 

3A'"'0'11MHaeTc.cr Ha T"pm'rene TOJ!LKO B CJ!Y'iae pa3pemeHH.Fr c 6.110Ka 

v~naBJJeHHfr vcTaHCBKH. C6poc TpHrrepa nponcxo.nHT .11n60 no HC­

Tt"trem•w 25 MKC, Korna P.eT no.nTBepl!UteHHJI OCHOBH01'0 l'!MTTYJ!l>Ca 

~8"V~l<'l :VCTBHOBKH' .1TM60 B KOHUe pel'MCTpaUHl'f. 

llft.acTepm1a, TnH!'repH!lA :r.fMTlYJTnc 3anycKaeT HHTepifJeAc, Ko-

TOp4a rroottepe.nHO ITOJ{KJIJ()'{aeT K pa6oTe KOMMYTBTOp!i, rrocpe.ncT­

BOM !,'.O'T'On!lX 38'"'m~He!'Hafr HHIOOpM8UH.Fi rrepe.naeTC.Fi B HHTe~Mc. 

rne ~epeBO.llHTC.Fi B CTRH.llapTH!lM Kon, yrraKOB!lBaeTC.Fi B TPH.llUB­

Tll!llleCT!•pa3p.Fi.llHOe MantJ.!HHOe CJIOBO "Haw,rn-2" l'f .nanee B C:yMMaTop 

~1'-1~. 

AHaJToroBai:r lfH•bopMaUHR c KOMMYTaTopoB Am< " MI< aHa.1!H3H­

pyeTc~ onHJllM aMTTJTMTVJUJo-uw~pOBblM '1peo6na30BaTe.11eM IA!.!TJ), 

ttTO o6ec~eqwBaeT KRK 3KOHOMv.tfeCKHM ~eKT, T8K l'f o.nHHaKOBYD 

TOttHO~'M> H3MeneHl'!R 8M'1.1ll'!TV.ll co Bcex .neTeKTOpOB. 

::'"q'' 06T'1&6aT!lBaeT Tlpmf.FIM HH1>opM8UHOHHYA MBCCHB llO crre­

UJl!811'LffOM rrporpaMY.e. Ra Mal'HHTHYJO neHTY 381lMC!lBa~Tc.Fi pe3yn­

TaT':l o6na60TKH w Bec'b l'!HtflopMa~MOHRliM MaCCHB HJ!l'f ~e TOJlbKO 

mtrfionM8TlJl!OHH!i!A M8CCHB, eC.11'¥ C06!lTHe He llOJlJ!eUT o6pa6oTKe 

no K8KHM-JJH60 KPHTepM.FiM nporpaMM!l. 

-IO-
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O.ruroBpeMeHHO c 3::irrz c:o10 Ha MarHHTW/iO neHTY naHHble o c o-

6!iTl'fl'f BhlBO.J!flTC 'l Ha 6 nrcTp V!11 '1e'l'.8Tb Ha Alll1'T-I28. 

~o RTOUOH l'JlaBe onMC8H8 KOMITJ!eKCH8R CWCTeMa aBTOM8TH­

tteCT{Ql'0 C'l:.eMa l'f o6p a60TKH ~HWDM8UMM . ABTOM8TH'{eCKl'fH C'l:.eM 

l'!RilOtJM3UHl1 c VCT8HOBKM " PV.OH" ocvmec TB.11.HeTC.Fi c llOMOtnM'.l l'IH­

Teo!be~ca, KOTOnlla rrepe.naeT Bec:o l'!HmopMBUl'!OHH!l~ MaCCl'!B B 

'"\ ~· .. ~ " HawpH-2 ". 06oA!SOTK8. <fll'!:'HltfeCKOA 1-rnmopM8UHl1 n p OH3BO)lHTC.Fi 

!TO ~eCTKO~ nporp aMMe, npOIIlHTOA B KBCCe TaX n:<J, B npoMe'l!!VTKBX 

Me'l!!J!V c o6&T¥.f!Mlf. O.nHaKo, He Bee co61i1TH.Fi no)l)leJrn T o 6pa6oTKe . 

no 3 TOMY MaCClfB!i KBK o6pa6 oTaHH!iX, T8K llJ He o6pa6o TaHHblX c o-

6!iTl'!i! 38Tilo!C!iB8ID'T'CA Ha MarHllJTHYID JleHTy. 

npo1'p8MM8 tl'!3llJtfeCKOn 06pa60 TKll 0 6 ecneq 11aaeT BOUCT8HOBJre­

HIIJ e TpaeKToprrn ttaC'!' llJU!:l B rrpocTpaHCTBe. o np eJ1.eJ1e m1e ocM ,1Hfl­

H.R: B ¥0Hl<1 3 8l!V.OHHO'Jf K8.JTOnllJMe Tp e. ¥. 3Mepem'!e ifJllJ3W~ eCKViX rrapa­

'Jfe 'l'nOB K8CK8..lOB. ll'CC.l!el!OB8HV.e '/l'.7TOB01'0 pacrrpeJI.eJreHllJ.fl' rrpoxo­

T!A!ITllJX ttene::i vc'T'3HOBiCV annoHOB, onpeJI.erreHllJe cpemi ero cyw.Mar,­

HOt'O ::rnenrOR'l J!e lleHV..fl' B APT{ '10 Tpa eKTOp!.rn '1BCTV.Ubl . MeCTO B~;a­

l'MOJ!ei!C'l'BllJ.Fi l!aCTlo!U!i, llJ3MeneHi.uJ cetfeHM fl !rnynpvroro B39HMone~­

CTBllJA, ~peITHll'X anllJtMe'!'llJt{eCKllJX yr reoMe Tp11qecKllJY. Bt.JTl'ft{~H 8M­

Tl7!'llJTV}'( :menrOB!i.llf>JTeHllJ!l' B ceKUH.FiX \~fl:{ !10 OCl'i JIHBH!l'. CTen e1rn· 

TIJ!O '!'tJOC TllJ conpOBO"'J1.eH1<1q HCCJ!e;i:yeMO!'O a.npeti.3 npy!'llJ!lil;f 'iaCTl'­

UBMllJ ~AJIOJii 3HeD"l'fl!JI! . 

Ha6op c n eull!aJ11,H!iX nporpa~ ·103soJ1Ae'!' :-rpO!i! 3BO.IlllJTh KOHTpOJ11> 

l'f '.IUOBePTW rT'."l8Bll'JlhHOC·r;• n a !SOT'I na 3Hb1X y:"l.JTOB VCT8P.0 Sirn Y.8K 

BO Bn eMR H8.7T.3 ;(Kl' II' r.'160'1'"1 .'TCTa:>OBKP!. '!'8K llJ 'lOCJTe ;rndopn on ­

pene rremroi! c TaT!'C '!'vtKllJ. ';yruec TBVeT n p oT'pa:vro/!a 1wJ1v.6poBKJ.1 4TJ-: 
H T{TTI{ . c " 0 'Jf01UT,!O !\O 'T'Op o :1 CHV.M!lfl1'1'CR pacrrpeJI.~ .JTeHllJR llOHH38UHOH­

Hb1X rroTe"!"'n BO Bcex .~1"".: llJ a<fri>eK '!'!FlHOCTb pa6oTbl T{f"~ ~pv, :ianyc­

Ke l/C'1'13HO BKI~ O'l' OJ'(:'HO'iHhlX p eJl.f!'l'llJBl'!CTCKHX Ml()()HO H KOCMW!ec­

KVfX J!V"l{en. 

nnorna•i1M'3 cdop<i 3Kcrr epvrMeHTa 7T'bHon vrwflopMar.nrn llJ ee n!'e ;1-

B~rnwre.JTnHO~ o!'lm160T!rn nnaKT¥.tfeCKllJ 3a1rnMaeT seen o l'i'beM :t'l:\NT:-i 

"!{'3~~nr-<-2" . '-!TO l'!CKJ!T()'-!BeT '3'.)3'A0,,..IIOC'l'b HerrpenblBHoro KCHTPOJICf 

VCTBHORK!J . JTJTfl 'l'Ol'O . 1'.{'!'0Clbl rernHTh STV n no6JTeMV. H8MH CO:J;'!DH 

KO'llTTJTeKC , COC'l'Ofrlll1'!tt l'!Cl 8'1'!: " Ha!llpH- 2 ". "Ha!o!pll!- 1:" II' A'IffY-T28 

r nr.<~ . ?,' . Ha;rwrne A''.11Y-T 28 rro3 B0 .1l.A:eT rrporioJ ~llJ 1'h orrepaTHBHh1:-i 
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KOH'T'p0.711> V~TaHOBKP!, .ny6JTMpVeT BllBO.IJ: HHtopM8UPIPI B BP!.IJ:e Tpa­

rnaneTOB, na!O!UHX B03MOlRHOCTb BMernaTeJTbCTBa 3KCrrepHMeHTaTopa 

~ o6na60TKV CJYOlfl'H4X MR 21iM C06!lTH!1. "HaHpH-I" B 3TOM KOM­

rrneKce CJYVlRT~T .IJ:JYR cBFI3H "HaHpH-2" c AU11Y-I28. 

.n.11R peaJrnsau1rn 3a.n:aq, if>H311qec1rnx H KaJTH6poBOl!HllX, Bll­

no.JTHeH pR.n: Mo.nenmrnauHi:f "HaVTp11" H A~UlY. B OCHOBHOM OHH ocy­

mec'T'BTreHll rrporpaMMHO B BH.IJ:e rrporn11B0K B .7lOIIOJYHJ1TeJlbflliX KBC­

ceTax JT'?-Y. T{ 'IMCJYY MO.IJ:P.pHH38Ul1ii OTHOCJITCR coqeTaH:He "Han-

n•-"" - "4'::il'!p:vi-T" - AT!ITf-I28, ocvtuecTBJieH111e- rrpep1rnamrn, 

KCIIOJIM!OllaJme' ''fao'l'J!; :03Y B Ka11ecTBe 6y.f>epa. 

'qnepB!le HR Hame~ VCT8HOBKe ocvmecTSJ!eHa CBR'3b "HaHpl'l-2" 

c ll'!i.1T 'T'1ma "T..f30T". KO'T'opaR na3pa6oTaHa EpeBaHCKHM rrpOH3Bo.n:­

C'T'BeHH!lM 06'he.n:rrneHHeM "3.JYel"TpOH" ·-no HarneMY TeXHW!eCKOMY 38-

na1nr111. 

~rreuv.aJThHO pa3na60TaHHliH lI.JlJt ycTaHOBKM MHTep!l>eifo (p:Hc.3) 

ocvmec'!'B.;Tf'!eT He TOJT:bKO rrepe.n:aqy. P!HiflopMaUHH B 3BM' HO H PRll 

IlO"O.JTHP!'T'P.Jl:bH!lX orrepauH~: 

6rrorrnpveT YCT8HOBKY Ha BpeMJt perHCTparurn; 

- "0.lU'OT8BJH'!BaeT ".'lB\1 "HaVTpH-2" K rrpP!eMy 1rnlf>opM8UPIH; 

- pa3pernaeT l1 vrmaB.JIJie r noo<tepe.n:Hott rrepe.n:aqeJ! Bcero HH<PopMa-

UHOHHoro Macc1rna OT Affi{, f{TTI{ l'f If.{ B 3BM; 
- rrepe.n:aeT c .JIYJRe6HVTO HHiflonMaumo B :JBM; 
- BllnaeT B 3111~ HM!IYJY:&C KOHUCI rrpllleMa HHrPopMaumr; 

rrneo6na3yeT B M8illl'!HH!ltt KO.IJ: HH~OPM8UHTO c 8MII.JTHTY.IJ:HO-UH~po­
BOro rrneo6pa3oBaTe.JTR. 

~aC'T'epH!itt PIM!IYJT:&C, B!lpa6aT!lBaeMHii 6.JTOKOM yrrpaB.JTeHP!Jt yc­

TaHOBKTA B MOMeHT, ROr~a rrpOPJCXOnPIT ITO.JTe3HOe C06!iTHe, rro.n:aeT­

cq Ha 6.JIOR vrrnaBJTem.m PIHTepifleiica (@"!1). YcTaHOBKa 6.'IOKPipy­

eTcFI Ha BpeMJt perPrCTp8fU!H: B 3BM IIOCTyIIaeT PIMTTY.JT:bC Haqa.JTa 

rrnY1eMa ~H~opMaUHPr, rrpepHBa10mPIR rrporpaMMY o6pa6oTKH rrpe.llll.ny­

mero C06HTPIH Pl no.n:rOT8B.JTHB81!XllPI~ ee K rrpPJeMV PIH~OpM8UHH. c 
38.JtP.nJlrKO~ B ?. MC TTOCJYe 3TOro m.my.m,ca B BllXO.IJ:HOM perPJCTp , 

r.ocTomnw~ 1rn qeT!lpex 9-pa3pR.IJ:HHx per11cTpos PrI -i- Pr4, rre­

penaeTcq ~2-pa3pRnHaR CJTy~e6Hafl PIH!flopMDUP!Jt. CHrHaJTH ITOCTY­

n'llOT B nervcTnH qepe3 K.JTarraHH f~), yrrpaBJTReMHe ce.JTeKTopoM 

6JTOK8 vrrnaB~eHPJJt PIHTeptflettca, a HY~HHH perPJCTp BH6P!paeTCfl 
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0~HXPOHJ.'13aTopo'I! · - nacl"(pe.ue rrvtTe.JTeM ~arrHcPI < C!'~i'. 
nocne aanoJTHeHPIR BHXO.JtHOI'O perPrcTpa Bllpa6aTHBaeTCR corrpo­

BO'!lf.IJ:aY.l!llP!M PIM"V.7lbC pa3pemeHvtJt ::iam:c?. B 2B1A Pl co.nepll(P!MOe perHC­

Tna qene3 KOHBepTOpli :vpOBHeft (!{Y). cor.JTacyKXUHe ypOBHH MH­

Terna.JTbH!iX MMKnomreM cepHlll T55 c ypoBHRMH "HaPiplll-2", rrepeBo­

nwTcR B CVMM8TOD 3~~ . 
noc.JTe OKOHqaHJ.'!Jt 38TTHCPI C.1JV~e6Hott PJHrnopMauHH ce.JTeKTOp 6JTO-

'l VTTD8'RJ:eHJ.'!Jt HHTe1Jlf>ettca '1QJ'(I(JT1()"!8eT K pa6o·re T8RTOBhlM I'eHepa­

;Op r 'l"f'' , KOTOpHtt reHepPrp:veT P.M'1:V.TrbC!l c<rnTHBaHPIR c 3arromrna­

Tl'IDWY :vc'f'Tloi.\cTB Af'T{, r~m{ Pr 'W.. iaKTOBlie HWTYJYbC!l rrepec<tHTirna­

TOTC~ a.l(PeCHHM cqeT"lHKOM <A~q), KOTOplift yrrpaB.JTHeT KO~~~VT8TOpa­

MH ATTt{ YI r.JT{. 'K~"!IY.JlbCli c TaKTOBoro reHepaTopa H ceJTeKTopa 6JTo­
Ra vrrna1ureHP1R nocTv11a10T Ha KOMMVTaTon KTI'.{, rne .n:emwf)pv.pyTOTCR 

PI 06ecneqv.aa10'T' nenena<tv c 3arrOMV1Ha10mero ycTpOMCTBa ~Tf:{ B 

JtBOPJqHQM KO.l!e B 'RllY.0.TlHOM peri!CTp. 

AHa11oroaaJt HHtonMaUY!R c Al"!K H T"T{ l"(OCTVrraeT Ha Rxon aMrr.JTPI-

'T':VlUto-1~H1fmoaoro nneo6pa30BaTeJY11 r ATtn'. Bllpa6oTaHHllM A:m l.(yr 

nenecqPfTHBaeTCR 9-pa3pH.IJ:HHM cqeTqPJKOM fCq) P. B rrapaJTJTeJTbHOM 

Ko.n:e rrene.n:aeTCJt B BllXOnHoA pe~HCTP qepe3 COOTBeTCTBy~mHe KAa­

rraHll. no.m<mo<JeHHe 3xo.n:a Al!IT r< KOMMYTaTopaM AIB H WC ocyrnecT­

BJYJteTcR rrepeKJT11lqaTe.JieM KOMMYT8TOpOB (ffi{M). 

11 cxeMe rrpe.n:ycMoTpeH TaK Ha3!lBaerm~ ".n:BopHMK", nepHo.nw-iec­

KW Tl83T)Jt'llt8lO!llWA eMKOCTH nawrTH Ra;ropPJMeTpa. !IOCKQJTT,KY B rray3ax 

Me-ir:rr.:v co6:1THRM'Pl B03Moimo HaKon.JTeHHe 3apRna, BHocmnee rrorpern­

HOCTb 'B 3R8'JeHl'!R 381"fHC!rnaeMHX TTOTeHitH8JIOB npM perHCTp8UHM 

oqepemroro C06!lTHR. "nBopHlllK" yrrpaBJYJteTCR '18C8MH Pl 6AOKHPY­

~TCJI Ha speMq perwcTp8UJllH 6.JTOKOM yrrpaB.JTeHHJt YCT8HOBKPI. 

'CJT06lil CBeCTil K MPIHHMYMY ITDOUffliT ITOTepH C06liTHii, B MOMel!T 

rrnweMa ¥ff'flonManww a 2~A opraHH3yeTcJJ rrpepliBaH111e rrporpaMM!i 

o6pa60TKJll npe.l[I:l.n:vmero C06!lTHJt ii 381THCb BHOBL ITOCTyrralOllle~ HH­

:flonMauww B 6.V'bemrv10 TI~MRTb. HH'flOPM8UPIR' rrOCT:V!18lO!ll8Jt B cvw~a­

TOp ~~. 3anP1CHBaeTcJt B Tplll 6yiflepa. Ec.JTw 6y1Jepa 33HRT!l, co-

ller'llfa!l!aJtcH B HHX JllHiflopMaUJ.'IJI ITOJl.IJe'lll'MT o6pa60TRe. fl<'pen o6pa6oT­
:oA co.nep'lltHMoe 6Y'f>epa rrepe3arrHc1i1saeTcR B pa6oqee rro.JTe C8Y v. 

6vrflen l'OTOB !{ npMeMY HOBOA MHiflopM8UHH. !{Ol'Jla Bee dytf)epa CB0-

6onHH, npornaMMHo rroaTopJteTcR UHK.JT orrpoca 6ytf)epos, T.e. '">l'J:1~ 
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H8XOJIV!TC'1 B 0',l(]l[![ilHll! ]I[ Pfll!eMa. 

~ C'\H31'! r: Te '.'.1, 'rro '>r~eMH noc Tvmrnrrn.n V111itop1.~awrn OT ycTa­

HOBKV r, !!Vt.Iat!HO' ~· 'r.1 B '-'Q',' P.if'l' :rp1~eM8 MO"'€T H8X01l11TbCI'! H8 mo­

!'io .. • VURC'me B"1"0JIHP.HV!fi rporpaMMbl o!'iNlOOTK]I[. 1 3TOM CJJY'me 

rrnr-TonwrPT o T.:>:'F''l'C I'! n-pl!e>zy ]l[H<bonMP.1~1111.. l"fpepfrnam11e oLicJJVV.;.tBa ­

"'TCR l'i i!OKCM rrnPnHB8ll:''1 " •!.VKT'0'1D01'D3MMOH' rrpon:J.I'l'OM B Kacce-

rrax JT~v· . 

\1 l'!KDOT"!norrA~™H CBf!:>J.I " 1la~p:~-?, " c HJ~;1 " Vl3o T" npoml'!TH 

B c'1ollonu"v a.:rnec ~x K'lcceT 20 'lH vi 2T .'!!-I TI?Y. hlfor:;i 

c:n'.1Jlf ol'le r,rrP'-!1'!'18ifJT 3'-Pm c :i, ::H'nop•M3Ul'!1' c ::1·.~ HR H'.l.II !'! tiTeHMe 

c tP1Jr. rro ;r"·:.r."·'!eHl"e H'1~J' naeT B0 3:.m:vttoc Tn mv:e Tb BHe!llHIOIO na­

V.HT"f> e\HOf"!'!'"f,"1 ?5C m:,r~ . :?fi- D<l3p5=:;1i'HX .lIBOW.fP.!:IX "U'.l'!C€JT , KO TO[lblf' 

3DTIJl[Q il"12'''1'Cil Fl 'f8:1HIH8E'MI-IX 30 H'3X . 

OnT'RHl''VlQJll'F! ne'faTl'! Ha A''.nY-~::'.8 ocv:uec :-srreHa 1rnK cxeMHO , 

'1'8K l' Ml'K'.'.OIT~Ol'p8M\ffi0 . :::ni·.~ " Hall!Dll!- T"' padOTR!QiU8.fI Jl.JJH rrpeoll­

n a30"'l8H l'!H cr•Mt:10JJOB n ettaTJll' u eBTna.JJbHoro npoueccopa B KOJlbl 

A1]11 . BO t:\n P.Mf! OTCVTCTBV!H rret.IRT f1 M0',!1'.€1' BW!OJJHHTb CBO I~ oc­

HOBHHe TeXHV!t.IeCKl'!e <iJ:VHKi~Jlf]I[. 

Orrll!c :,rBaeM1:1:1 B J!l'!cceµTaUV!l'! ROMnrreKc ~aeT B03MOJKHOC Tb 

!lH'leaTvr Ha n Pt.I8 Tb Ha NmY pe3y .rrb Ta ".'11 .;r10611x pac11e ToB, BblITOJI­

H"' eMflX wi " Ua ll!p v.-2 ". r: o a TRBJTeilHHe ;v:i1Kpo rrnorpaMMb1 c He :>Ha"l{1'!­

TeJTbHHMJll' l'!3MeHeHmmvi \ml'YT CJIY'!(V! '!'b OCHOBOi1 npl'! CT!iKOBKe AT:f!Y 
To.m,Ko K o rrtto ~ "Ual'!nH". 13 '<OMrr l!eKce C.;,~ ~i.· t ' --~-;;.:.; cJJy11n1T 

TOJ!hKO .11.J!H o nena Tl"BHoro BMema TP. JTb.C TBa B paCioTy "Ha11pv,-2 " B 

re,...l"Me BBOJia , t.ITO v se Jll'! '!l'!B;Je T c poK ero c JJyl!l'.Obl . 

!l r, ,l!V"·rn e Bh!X0."'(8 !-13 CTp OfI fl'.-W' .ID!OO "HaHpH- I " Jlf.ID! Af.!llY' 
KOM!"l rreKc M01'e"" na6o Ta Tb vr.JIH c HME v..JJVI c AfUlV, t.ITO vaeJillf"l{ V!Ba­

eT RO~iifll'!U1'1eHT rroJTe 3HOro n ei1C TBJll'.f! VC T8HOBRH. 

nneJlJ!O"lll'.PHHl-111 Bap MaHT KOMITJTeKca MOJKe T P. a i1Tl'! npl!MeHeH!'le 

BO Bcex Tex CJ!ytl8.f!X. KOl'J(a Tpeoy eTCR Herrpep!iBH!il\ np:weM :II 

o6n aOOTKa MHflomlfaUVll~ c 60.JJbll!Ol'O KOJl!fl{eCT:aa rtaHaJIOB. 

ti Tne'J'nel-f l'J!aBe KP8TKO OITVICl:IBaeTCiI K8J!ll!6poBKa 3JieK·rpoH­

HllX V3.J!OB YCT8HOB'<Jlf. MeTOJlITT<B rpa.nyll!pOBKll ]I[ rrpoBe pKVI TpaKTOB 

c'he>Aa 1.rnilon~AauvrM c Ka JJo nmneTpa, PffiA l!eTeKTOpa 11 rol!OCKona. 

TTpm~O.niITCR pe :~y.JJ1,T8TH HeKOTOp l:IX MeTO)Uf'!eCKVIX JlfCCJienoBaHH~ 

!TO o~ryeneJJeHH~ rrapaMeTpOB H mH31'!1.!€CK:HX xapaKTepHCTHK pa3HblX 
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V3!!0B VCT8HOBKH , 

J1emrom1rre1-:K9n npo'>enKa :rne K'!'nOEffolX V3ll'OB ycTaf!OBKM 06ec­

;,e11I1111ae'T' H811J''l('HOC'T'b rro.n'r'1eHHl:IX "flH3lf'feCirnX D€3'TJTbT8 TOB. '':'O 

.OCO~O BfflllHO rmv JLJlll!T€JlbHOH 3KCTJ.1fY8T8U1'!1'! :VC T8 HOBK!lf . 

'~arrw~nOBK8 ]I[ rpanvll!f10BK8 3JJeKTpOHH01'0 Tp8K"'8 C'beMa '.'H­

rTI()l1M8lllH'f c rrnH;;i~a·moHHoro Ka.11on i.1rneTra oc:vmecTB.ncre't'cl'! no.nac1etl 

Ha BXO.I!H VV!CJT.!TeJJe~ 88DHJI8. 3KBJ1B3.!!€HTH01'0 aMnJJll!TYJle ll!Mi1.V.Jib­

ca oT "P!OHV'~'l!IlH! rrnl" rrpoxo,,;_n:eHvrH ttepe3 ll!OHv.:::au110HHv10 KaMe::;:v 

vV TWJJ7'1P.C'T'R8 -:JeJJf!TJ•3V.".:TCKV.X '{8CTV.!.!. ':TV rbym<UJlfJl"l BfmOJ!Hf!eT 

C!Tf'!1"1'f9.!lbHO pa:maOOT8HHblH l'IJ!OR K9JJM:'lnoBR!'.. 'l'aKI<:~!. we 06pa:im1. 

V".:'l'~H8BJTY!'l8ll'TCF! 3Hen1"eTM'i€CKVle '10001'H !TO nr,r.:aM I! Ka.JJOpHMeTpy 

B Ee.JJOM. TAcxoii.q 1'!~ nnorropUll!OHAJTbHOC'l'i'! 3HeprlH! !;' v. KOJJ!'!qec'!'R2 

-qacTwn JI/ , rrnoxo.nfTurnx t.Iepe3 l'!OH!'!38UV!OHH~e Ka:..i:PpH, E -::: 
o. T5· . .;/ 1"'3~. B 38BMCl'!MOC T"l'I OT rrocTaBJJeHHOH iflwrnt.IecKo~ 3aJIRt.IM 

oerJll'r:TntmoBa Jlll!Ch anpoH11 c noporoBOH 3Hepn1el1 Er.or > TI'.). 
220 H 450 f3B, '! 'l'O COOTBeTCTB:VeT BeJJHt.IVIHBM V!OH1!38U"frn r.pv 
rrnoxo.,...r;eHMV. t.IenP.3 KaJJomfMeTp 750, T5C'O v. 8000 u:acn!U. ~epx!ll''.1 

rrpe,1e.11 v.3Memreuct1 3Hepr:wH orrne.n:e;rHeTcfl .rniana:ioHoM JJ!'!Hel!Hc·cn1 

vcHJTv TeJ!eH KaMen , cyMMaTopoB pH1IOB v. 1'.JJBRHoro cy!'.'MaTopa. 

VcivrnTeJIJll' ;me10T 500-Kpa THHH J!l'!He'.1m1:1 )Ufa!la:ioH . :~aJTon>1MeTp c. 

'1'0'1HOCTb!O T5-2Q'1, V.:lMPpHJI 3Hep1'l'!J!1 .-.,, 8 1'31. 11-lCCKRH 'lVH-

CTBJll'Te.JThHOC Th :VCl'!J!Jll'TeJJeH ( ,.,, I5 MKB' '10:180.JJq;;n JlJ!H KP.J!Y.ODO­

BOl.!Hl-lY uenP!1 pa6oTaTO c "R110n::: TIO f3B . 

npo"Semrn Ra.nopMMM'pl'!'1eckoro 'T'f'8KTa :lflKJJll''ff' J!;iclJ B hhr!'aB­

HJll'BaHJll'l'f K03iifll'!Ul~eHTOB yc1rnemur VCPJTl'!TeJieM. :VCT8HCBKe 3Hep-r·e­

Tl'!t.IeCR01'0 rropora no pHJiaM v. BCeM'/ Ka nonl'MPTp.V. S'beM 8Mi1JJ¥.TY­

nFol! l'!HtonMaUJll'!I! oc:vmecTBJJHJ!C.fI Jll'!CKpeTHO c TIOMO:J\b!O 8MlT.1!W!'Y1IHO­

uwnnmmro rrpeol'ln830Bil TeJJf! ]I[ "P!HTeptei1ca. OnHa C'l'yITeiib'<a .qn 
r,oo TBeTCTBVeT TIDOXO]l(Jl€HJll'~1 '!epe3 KaMenl:I 25 T.i8C'rM!\. 

"R Bl:IP800TRC 38".'{CKa!OOlel'O HMTIV7TJ,C8 yt.IBCTBVeT ;rnrpopMaT~M.11 

0 KpaTHOCTl'! Pfll~OB, B KOTOpl-lX pa~Bl'!B8eTCF 13.llpOHHl:IM KBCKan. 

Jl"l'ICKpe THH~ xapaKTep C'beMa HHiflopM8Ul'!l'! Tpe6veT VC1'8HOBKV! K8K 

KnaTHOCT:H no KOJJY!"4'eCTBV pR.T(OB , 'l'8K JI! 3HepreTll!'!€CK01'0 rropor a 

rro p.F!.llaM. :1HepreTHt.IeCKll!l1 rronor no pH.UY onpene.JJHJJCH 3Kcrrep>r- · 

MeHTDJTb'l!:IM nyTeM. TTpOBOID!JrBCb cepll!F! K8JJ:.l"6po B0 11HHX l11Mepe HMl1 

TO.Jib KO C VC JlO"!JlfeM 3HeprOBHJieJJeHl'!.fI B K8JT<lf.l'!MP.Tne :;>, 4'10 f3-q, 
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no cneui.fa.11hHOl1 nporpaMMe Ha 3BM 6bl.1111f o6pa6oTaHbl KacKaJtbl, pa3-

BJl!Ba!O!nl'leCH B qe-mnex Jll 60.11ee pHJt8X K8JTOpl'IM9Tpa. )lJIR 3 Tl'lX Kac­

K8.1l0B cpenHee aHeproBhl.neJJem~e 1' Ka')l(noM H1 nepBhlX tieTblpex pR­
JtOR COCT8BJJ.f!Jl0 OT TOO no 500 raB B l'IHTepBa.JTe 3Heprl'lii 450 + 
?Q('f) f31i. )Tom1 3TfJX K8CK8,llOB cpen;1 "ITOJI93Hl:lX" C06b1Tl'lf!: - 98%. 

TJ!3 aHa.mrna 3Tr~x H3Mepem~n orrpe.ne.11RJIHC:& HOMll!HaJI:&Hbltt rropor rro 

T"i.1lV - rro raB H Kf18THOCTb ~ 4. 
nnoBeJtPHa Jll onl'!cblBaeTcH MeTOJtJlltfecKaR paeloTa no orrpene.JTeHl'I~ 

RJTl.fqHJllq nonora nen1cToar.urn Ha l'l3MeprreMllc B Ka.11opHMeTpe xa­

DAKTenMCTJl!Kl'I B3811!MO.Tiel1cTBllf'I anpoHOB. Ball1Hb1M napaMeTpOM 'JYBCT­

BW!'e.m,HOCTV! 1\8.JTOpP!MeTra K pe1'l'ICTpaum1 J!Jl!BHeii. Bl:l3B8HHblX anpo­

H8MJll, '1'BJTReTCH Ml'IHP.M8JlbHblH nopor periircTpaul·n! HH~pM8UlU! c on­

HO~ HOHW1ar.:nwmro~ KaMepbl. ropor perHCTpaUHJll KaMepbl, Bb16I-!paeT­

C.i! !liCXOJlJi 1'13 MV!HHM!l.JlbHOtl Be.JIMtlP!Hbl :rnepnn~ nen1cTpvrpyeMblX an­

nowrn. <f>.r."lKTYaUl'lllf TOtfKJll B38l'IMOJtel!:c·rB11f.f! B i'flHJJbTpe. MHO)l(eCTBeH­

HOC~'V! J.! na~BV.Tl'IH mrnHH Mor:'('r rip:irnecTH K TOMY. 'ITO KOJll'ltieCTBO 

tf8CTV!!~ ll .JTl'IBHe OK8'1l(eTCH MeH:&rne yp0!3H.f! perl'ICTpaul'IH H8118Jia llf 

KOHUa K8CKana. AH8JJW3 TTOK83 8.71' '-ITO BeJIHtfHHa MHH.i!M8JlbHOro rro­

nora perw~rnaUJlllil MOJKeT npHBeCTH K l'ICRa'll:eHHIO T8KHX H3Mep.FieMblX 

B R87TOPHMeTpe if>Pr3l'l'!eCKl'IX BeJil'fq];!H' RaK ::lHeprl'IH. rrpocTpa HCTBeH­

Hhle na3\~ep!I KacKa.n:oa, rrpo6era Heyrrpyroro B3al'!MoneHCTBH.fl anpo­

HO"l .A;,.. hFe• rrpo6era nor 1101ueHl'IH KacKanoB .1.,a.hPe , rroRa::iaTeJI.F! 

::menre'T'wtecKoro crreK'rpa y h 1:e • HaMl'I orrpeneJieHhl KOJJl'l'teCTBeH­

HHe xanaK'T'eflflC'l'l'IR;! 3aBMC1~MOC 'r:I" A. • }., H .r OT BeJll'!'-lHHJ:l Ha-

. tfaJibHoro rronora nerHcToaUMH. r, 3TOH ue.m,IO 6hlJIO npoaHa.JT.i!3HpOBa-

\. . HO ~000 .'! l'(~PHHX .JTHBHefi ·, reHepl'!pOBaHH!llC anpoHaMH B .lKeJie3HOM 

ifJH.7rbTpe K8.JTOT\HV.eTpa c <JHe prllfHMH :? 800 :'an • .llrrH BlI.f!BJTemm 

atb'fieKT8 B OT06)13HHhlX co6l:lTl'!ilX HCKYCCTBeHHO Bapb:llpOBaJIC.fl rropor 

pel'HCTnarrn;r. rrvTeM BblqeTa H3 noKa3aHm1 K8H8JIOB, yqacTBYlOIUHX B 

Rae Kane T. 2 H 8 cT.vrreHeR Af!n. '!'aRHM o6pa30M, HaMH 6l:lJTl'I ycTa­

Hon.JTeHH HCRYCCTBeHHhle Hat{aJ!bHhle noporH 60, 90 l'I 120 qacTMU. 

0To6paHHNe c STllf'AH noporaMJll RacKaJthl B na.m,He~meM ITeperp:vmrnpo­

Ba.JTl'!CI> R8K no 3HeprHH, TaK H ITO l'JIVCIHHe HatiaJia pa3BHTH.f! R8CK8-

n:a c 3HeorHeH ~800 ra3. Ha pHC. 4 (a, 6, B) ITpl'!seneHbl 38-

Bt-!CviMOCTl'I ), • .A H ;r OT BeJ!MT.IHH!I Haqa.JTbHOro rropora perHc­

TpaUHJll. 

1::i rrncceoTauv.H np1rnonHTCH TIOJlJlOCIH!i!H aH8,lTM3 TOtfHOCTl'I orrpene-
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11emm SHepr!l'W a .iq>OHOB B K8JTOpl'!MeTpe rrpH .mmKpeTHOM xapaKTepe 

C'beMa f!Hrf>onMaT~H.i!. c 3TOi1 ue.m,10 COITOCT8BJI.f!JIHCb BeJIHtfHHlil 3Hep­

rHH, orrne.ne.11emrne JlB:yM.q crrocoelaMJll: cym.mpoBaHl'!eM BeJIHtil'IH HOHl'I· 

38lll'!H B KaMenax, yqacTBYlOlllHX B perl'IC T"DBUHP! KaCKana, H no rro­

K838Hl'l>IM r.11asHol'o CYMMaTopa (I'C). HaJIHtfHe HaqaJII>Horo rropora 

neT'W~Tnauvm H .nHCKpeTHOCTh C'bP.Ma l'lttrllopMaUHH c OTJteJibHblX TtaMep 

HCKa.~aeT Jl!C'T'MHHYJO Be.JTHtfl'!HY H3M8p.fleMO~ 3HeprHJll H 3TO ocoeleHHO 

qyacTBVeTcR npH aHepl'HRx no TOOO raB I'! B Tex KacKanax, rne 

J!Jl!BP.Hb nacrrnoCTP8HReTCR BO MHOrHX KaMepax. 3eJil'ltfMH8 HMnyJI:&Ca 

Ha Bblxo.ne r.JTaBHOl'O CYMM8TOPD He 38Bl'!Cl'IT OT HaqaJI:bHOro rropora 

perMCTpaUl'IV. v. 60.11ee TOtfHO OTpaJMeT ROJIHT.{eCTBO qacTHU B JIHBHe. 

fT03TOM)" oco6oe BHl'IM8Hl'!e 6ll.JJO OelpameHO Ha rpanyzpOB KY re ;1 

Jll'!He~HOCTb aMTTJIHTYJthl Ha ero BblXO.lle B mv.pOKOM .7\H8TI830!le SHep­

rH~ annoHa. I'pa~yHpOBKa re rrpol'l3BOJtH.JTacn rronaqen Ha Bxo.nbl 

Bce-r vcr-11mTe.1Tel!: l'IMTTYJ!bCOB, 3KBHBaJJeHTHhlX rrpoxoJKnemno 'repe3 

KaMephl na3Horo KoJrwqecTBa tiaCTl'IU. Ha p:ll"c. 5 rrpMBeneHa 3anHcH­

MOCT:& c penHef!: BeJIHtIHH!l 8Mrr.7IHTVJUl Ha BliXOJte re B CTyIIeH:&KaX 

AUTT OT CYMMapHoro KOJIH'!eCTBa qacTHU no BCeMY Ka.11opl'!MeTpy. 

noc.JTe V'l'eTa rrorrpaBOK K llf::!MepReM!lM BeJIHtfHHaM 3HeprHil JtJIII 

Hamero K8JTOprrMCTTla SHeprHH, l'l3MepeHH8R ITO IIOKa3aHl'l.fIM KaMep, 

HA 8 - 5% mr~.e 3HeprHH, H:'lMepeHHOH ITO naHHhlM I'C. 
Ha PHC.6 '1nHBeneH!I HHTerpaJ!bHHH l'I JtHif>i>epeHUH8JlbHbl~ 3Hep­

•eTJlltfeCKHe crreK'l'plil Bcex 3aperHCTpMpOBaHHl:lX B K8.110pl'!MeTpe an­

lOHOB. B oeleHx cneKTP8X JtJiff l'l3MepeHH.f! 3HepT.'HH .11CllOJ!b30BaJIHCb 

OK83AHHH I'f!. noKa3aTem:. V.HTerpaJibHOrO 3HepreTV.'!eCKOrO CITeKT-

pa TTJIRBHO H3MeH.FieTC.fl B HHTepBa.JTe 3HeprMil 500 + 5000 I'aB 
( j = !,6 ~ 2,06) H HaXO.llHTCII B ynoBJTeTBOpl'!TeJlbHOM corJiaCl'IH 

~ naHHflMM pa6oT I)nrropoBa H .rqi., rne aHeprl'!R KacKana orrpene-

71.fl.JTacn HerrocpencTBeHmilM l'!3Mepem'!eM Be.JTl'ltfHH aMIIJIHTY.ll. 

Ocoeloe BHl'IM8HHe ClblJIO y.neJTeHO HCCJYe.noBaHl'IJO IIJtepH0-3JieKTpo­

Ma1'HHTHf1X K8CKBJtOB a.JlPOHOB B Ka.JTOpHMeTpe. fJO rrporpaMMe Ha 

3B\f "Halo!pv.-2" orrpe.ne.11eH11 HeKOTOpl:le xapaRTepHCTHKH K8CK8JtOB, 

K8K HarypHMen, CPP.JlHee T.{llfCJJO cpa6oTaBmHX KaMep B K8CR8Jle, KO­

-~WtfeC'l'BO nqnoB, yqacTBYJO!Itl'lX B pa3BHTHH K8CKa.na, 38BHCHMOCTb 

3Tl'IX ReJ!llft{llfH O'l' 3Heprlm anpoHa. rrapuHaJlbHlilH COCTBB K8CK8.llOB 

pa3H!IX THTIOB H c pa3Hon HaqaJihHOtt 8MTIJIHTynott. Pe3y.7lbT~TlI 3TMX 

l!'CCJTenoBaH:r-tti TTOK83118BIO'l'. 1fTO c YB8JJHT.18HHeM 3HeprHH CloJiee 'l'Otf-

-I?-



HO oripe.ne.JT.FreTcq MeCTO :iepBOl'O B3aiw.o.n:eikTBJUJ' Jl!MeeTC.'I 60.Jl:blllaR 

no'!'e'OR :n.repnrn. KOl' n:a Ha'!8JIO l<aCK3}(a HaXO.ltJl!TCH B 1'.JTy61rne Ka­

J!ODl"'Me"ria. rro BG"!H BrmvrMOCTYl, yBe.n:wielrne HaKJIOHa B MHTerpaJib­

F<O~ :'lHeDre"'MU:eCKOM cneKTpe 06VCJTOB./JeHo He.noMepoM rrp1-1 60.nblllHX 
:rnen!'Mqx. 

!J 3T0:1 '!' . .'[~Be no.rrpo6HO O!IJl!c•rnaeTCf! MeTO.Itmta rpa.nyHpOBKH ,( 

l' !".A ITM6POBKM KllK ;;.11er:TpOHHOI'O TpaKTa C'beMa Jl!HtflopMaUirn c AI1K 
Vf '{""'.' Tai~ :.'! CH.Fr'!'Jl!H ifl1'!3Y.G:eC:K!l[X 1(apaKTep11CTHK MH01'0H;JT.f1HHX 
'!OO:opr: ..... oHn 'ffiP.hlX K8Mep ' 'M11KL 

J1.,1l'i TO!.!HOti lo!JleHTw.fJHKar.urn aJipOHOB BaJlt.HOi1 xapmnepP!CTIIBOM 

~TT>{ R"'l.ITfH~TCf! H,l!,eHTWl:HOCTn pacnpe;:i;e.7!CHJl!i1 Jl!OHH3BUHOHHblX !IO'l'epb 

RO ~Gex rca~e~ax P~~ neTeKTopa Ii ronocrcona. Ha ~Hc.7 rrpzBene­

Ha o '!Ha Jlf3 "t{D;JBfix pacnpeneJ1eHHH d E, ~ix , no.JTy'l"eHHaH o.n1rnott­

HUMll MKlOW3 MJlf ~O cpelf.HCi1 3HeprHe}i "'4 I':JB. Do,n06H11e pacrrpe,ne­

!'HmMf! nr..nv'-ieHH T"JDI'! Jlf3Mepelrn.ffx c ITOMO!llb!O l'eMrepOBCKHX PH1lOB' 

YCT8H05.JTeHHhfV Hall !I[ rro.n PIJ!1 Jle'l'eRTOpOM H non RaJIOpJl!MeTpOM. 

BKJIJO'l:E'i!HhlX B COBrranemrn. 3TH H3MPpeHH.ff rrpOBO.UHJTHCb no crreuH­

a,JTT,HOtf npornaMMe Ha6opoM CTaTHCTl'r"G:eCKOl'O MaTep:PlaJia B '."'BM. 
l!'Hnmia nacnpe.n:eJ1em•~ Bcex MJ1K KOJre6,rnTc.R B rrpe.neJiax 85 -100%. 

HP. no" irr ti!'rcymcc rrp1rneneHo H pac'ieTHoe pacrrpeneJTe1rne HOHH-

3arrli\'OH11t-1x noTepb, TTOJIY'feHHoe p031i1'p!iUleM MeTo.noM Mm-rTe-Kap;ro. 

1Tprt 3MHHflll''l"eCK!I[ orrpe,lleJieHH!lX peir.i!Max a<'b:fleKTHBHOCTH paCiOTbl 

it.rrc PfT11 rcnercTopa cocTaB.mrnT 98 - TOO%, a ro.nocKona - 75 -
85t. Pa3pemaJOmaFI crroco6HocT:& H JTHHefuiocTb Mill{ rrpoBep.RJIHCb 

H30TorraMH dtm 24I Pr Fe 59• Jhrael1HocTb MI1K Pf!Vf neTeKTopa 

coxpaHFieTC.ff B npeneJ1ax aMITJTHTy.n B 4 pa3a MeH:&mHx H B I2 ~ I3 
pa3 CiOJT&lllHX Ha1rnepoJITHoro :'!HatteHHR B pacrrpe.neJieHMM a' lj'1clx. 
Pa 3pernal0llla.ff crroco6Hocn KaMep . rro;ry'!eHHaH od;ry'ieHHeM f e 5g, 
COCT8BJ!ReT 20 - 25%. 

fTOBCP.,mJP,BHaH IlpOBepKa KpHBblX 

~TTK" PJ1T~ .neTercTopa ocymecTBJIH;racb 

RH Ha 3KpaHe Aff~I28. 

pacrrpe.ne.neHHM acex ceKnHM 

BH3yaJT&HO Ha6opoM CTBTHCTH-

B tteTBepTo~ rJiaBe . ROHCTTeKTHBHO H3Jia1'aDTCf! pe3y.1IbTaTbl 

o rrpene.JTeHH.Fr HeKOTOpblX ffiH3HtteCKHX BeJ!H'!HH KaK no COCTaBy H 

cneK~py a,llpOHOB Ha BblCOTax rop, TaK H no xapaKTepHCTHRaM a.n­

poH-fI.llepmiix B38Jl!MO,lleMcTB:ffM. ~aCTb pe3~l'ffiT8TOB , KaK HanpHMep, 
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a6COJl!)'l'Hhdt IIOTOK O~KHO'tlHblX a,n.poHOB, cneKTp Bcex . 8,lij)OHOB, ce­

qeHHP. Heynpyroro B3aHMO,lle~CTB~H a,n.poHOB c .R.IJ.Pa.MH ~eJie3a rrpH­

BOA.FrTC.Fr ,llJIH IIO,llTBe~eHMfl npaBHJ!bHOCTH pa60Tbl ycTaHOBKH. 

PeayJibTaTbl no onpeAeJieHM!l OTJ-IO'~f.lHHH TTOTOKOB THWHOB K r:pOTOHeM, 

cpaBHeHHe .R)l.epHo-:rneKTpOHHblX I\aCK8,I\OB, o6pa30BaHHblX m10HaMY. 

H llpOTOHaMM; ceqeHHfl Heynpyroro B3EU1MO,!\PlkTBHR !UIOHOB, rtpo­

TOHOB H HeliTpOHOB c R;l:\paMH MCJIC3a noJ?yt!ef{bl Brrepm,ie. 1il13!1'4eC­

KaH o6pa6oTKa C'Ae,iaHa Ha 3BM "HaMpM-2" 1-1 B3CM-6. 
,ilJIH rronyqcHM.Fr ¢H3MqecKMX pe3JJ!bTaTOB B aJiropHT~ o6pa6o'l'­

IGI 6blJIM BKJIDqeHbl KpHTepMH OT6opa H KJiaCCH~MKBqHH paCCWiTpHBa­

~MblX co6blTH~. 3a ,v 5400 qacos pa6oTu ycTa.ttOBKH 6wro 3apepMc­

rpHpoBaHo ..,, 54000 C06blTHl1, H3 KOHX B SApoHHytO CTaTHCTMKY 

BO!UJ!l1 24000 c sHepr11eJ;1 > 400 faB. 0cTaBUJal1c?. MaTepMa.11 He 

YAOBJieTsopH.rr HanJHM KPMTepHHt.l oT6opa. 

YcTaHOBKa Il03BOJI.!J.Jla H,ll,eHTH~H~poBaTb IIHOHbl H npOTOHN B no­

TOKe 3apH:!teHHblX qacTHQ 6ea conpoeoJK,IJ.eP.Mf! B MHTepaa.ne sHcprHA 

AO 3000 rsB. B Ta6Jim.J;C I IlpHBe'AeHbl 3KCnepHMeHTeJlbHb!e 3Ha1.!e­

IDl.Fr OTHo:neHHH TIOTOKOB IlHOHOB K npOTOHaM ( ./,j,-, ·,')> ) , HeJ;!­

TpOHOB K npOTOHaM ( ./\/ n_ :1;,;) H sapmteHHblX qo.cTHI\ K m::fiTpaJ!b­

HDIM ( .¥ 3, ~Yn) B '!l:eTblpeX HHTepB8Jl8X 3HeprMH B !IOTOKe a,n.poHOB' 

~x c MaJIOIT~OTHblM CO!IpOBOl!f,!teHHeM. 

Ta6JIHI.\a I 

300 + 500 : 500 + 700 : 700 + IOOO : IOOO 

rsB : . rsB : I'sB : rsB 

.i\·J,-
1 

·.,,..1/' 0,93 ± O, I 5 0,59 ;t O,I2 0,36 ± O,I 0 ,08 i: 0,05 

JV,, ,·,/~) I,06 ± O,I7 I,OI ± 0,13 0,84 ± O,I? 0,55 ± 0,34 

/1/.1 , • Vn I,8I ± O,I4 I,58 ± 0,16 I,6I ±0,2I I,95 ± 0,25 

' 

0TMeTKM, QTO c poCTOM 3HeprKH 'AOJIH O~HHOllHHX llMOHOB B rro­

TOKe aapmiteHHHX 8,lij)OHOB pe3KO yi40HbWae'l'CH. 

1-iHTerpilnbliYR H ~peHQKaJibHWI 3HepreTHqecKHe CIIeK'l'pY 
' .. . . . ~ 
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~pottoB, OAHHOtn!HX no I<8JIOpHMeTpy, npHBeAeHH Ha pHc.6. IIou-
3aTeJIH cneKTpoB npit E / 600 I'sB 'f = 2,00 :t 0,02 H ¥° = 2,83• 
± 0,0? COOTBeTCTBeHHO. IlonyqeHHJ:.te HaMH noKaaaTeJIH cneKTpOB 
He npoTHBopeqaT peayJI&TaTaM APyrHX pa6oT. 

H3MepeHH a6COJW'l'HH9 IIOTOKH aa~s:meHHYX, HeRTpaJibHYlC H 
Bcex O)\HHO'llHNX no KaJIOpHMeTpy ~HOB AJI.11 pa3Hh!X HHTCpBaJIOB 
3HeprHR. HHlll:e llpKBOA.llTC.11 BeJIHllHHht IIOTOKOB npH 3H0prHJDC 
> 1000 r3B ~HOB <5e3 conpoe<>z.11.eHH.R, 3apneHm1X, HeR'rpaJib- I' 

HbllC H scex 8,1\pGHOB, O)\HHO'!UiYX IIO RaJIOpmteTpy: ( 0,89 ± 

± 0,05)·Io-9, ( 2,I4 ± O,OS)•I0-9 , ( 0,83 ± 0,05 >·ro-9 , 

(4,I3 ± 0,07 >· ro-9 H CI,82 ± 0, 04 )·Io-9cu-2cex-1cTP-I 

COOTB9TCTB9HHO. IlOJIY'l6HHHe HalilH AaHHHe no IIO'l'OKSM, O)\HHOQHHX 
no KaJiopmreTpy, H scex ~HOB naxo,D,11Tcs B xopomeM cornacHH 
c pe3yJI&TaTMH APyrHX asTopoB. IIoApG6HHe AaHHYe o noToKax 
HeRTpaJI~HLIX ~poHOB snepewe llpHBOAHTCft B aameR pa6oTe. 

Ha ycTaaosKe "!IHoH" BIIepeue aenocpeACTBeHHYM nyTeM H3-

uepeHY CCtl0HHJ'I: Heynpyroro B3aMMOA0RC'l'BHJI llHOHOB, npo'l'OHOB H 

HeRTpoHOB c ~aMH geneaa. B sToR rnase npHBeAeHa noApG6Haa 
Ta6JIK~a 3Hat1eHHR ceqeHHft llHOHOB, npoTOHOB H HeATpoHOB, a 
Tata1:e ~HOB s paaHHX HHTepeanax saepM!R. Ha6JI11AaeTcJ1 p83-
JIHtme B cetteHHH IIHOHOB K npoTOHOB, a pocT C0'1eHHJI c yBeJIH-
110HH0M 3HeprHH He npoTHBOpellHT aaKOHy 6'"' en"-£· 

Bnepsue H3M9peHH H cpaBHHB8JIHCb xapax~epKCTHKH H ~KTy­
at.\HH J!AepH0-3JI0KTpo118.I'HHTHHX KaCK~OB, reHepKpoBaHHHX JtYKJIO­
ruum (.IV) K llHOHSMH s oCSJiacTH stteprHR 0,5 + 5 T3B. Yc­
pe~HHYe sxcnepHMeH'l'MbHYe me~ OT .Al K :ii CYDl9C'l'BeHHO 
OTJIHt181>'l'CJI, tlTO MOEeT 6Jil'b o6yCJIOBJieHO HCO)\HHaKOBOCTb~ nap-

~ .-v T 
QHaJibHYX K034$1QH0HTOB Heynpyroc•r-.r K JiCI H /('JiCI • 

B 3~'110HHH nepet1KCJI9HH OCHOBHYe BliBO~, KO'l'Oplite MOry'l' 

6YTb CA0JiaHY K3 Aa.MHOR pa6oTH. 

I. BnepBHe s~cnep1D1eHTMbHa.J1 yCTaaosKa Ha BHCOTe: rop octta-
11!9Ha aBTOMaTK3HJ>OB8HHOR CKC'l'9MOR c6opa, HaKOIIJl9HHJI, o6-
pa60TKH H BK3YaJibHoro IIpeACTaBJieHK.11 AaHHHX AJIS HCCJl9AO­
BaHH.R paaHYX acnelt'l'oe lfltaHKH KOCMHtleCKHX .nyt<eA BWCOKHX 
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3HeprHR. KoMIIJieKCHas CHCTeMa C03AaHa Ha 6aae .ztByx 3BM 
"HaHpH", HaKO!lHTens Ha MarHHTHOR JieHTe THita "H3oT" H 
ALU!Y-I28. 

B 3ToR pa6oTe npaKTHqecxH BnepsHe peMM30BaHa cB113b 
3BM "HaHpH-2" c HMJ1 "H3oT" H pemeHa 3~aqa coqeTaHHs 
"HruipK- 2" c AUI1Y-I28 c ffCITOJib30BaHHeM 3BM "HaHpH-I" ,IVIH 

npeo6paaosaHHn CHMBOnos . "Ha.Hpff-2" B KO):tH Al.UlY- 126; ocy­
~eCTBJieHo npepHBaHKe B 3BM "HaHpH-2", lfrO o6ecnelllf.llo ee 
pa6oTy B JIHHH!l c 3KcnepHMeH'l'OM. 

2. Paapa60TaH, C03):t8H H BH0,lij)eH 6JIOK KHTep¢eRc, o6ecnetlHBa!>­
I!!HA cs.11ab ycTa.HOBKH c SBM. BnoK BbllIOJIHBeT qiyHKQHH ynpaBJie· 
HHH SBM ff nepe.ztaqeR HHlf>opMB.QHH c ycTaHOBKH. BpeMSr c6opa 
H nepeAatm ffHlf>op~HH c """' 2000 KaHMOB COCT8BJI.ReT "' I c. 

3. Paapa6oTaH H coa.ztaH aneKTpoHHHlt TpaK'l' C'beua H ponicTpa­
QHH HHlf>opMaqHH c KOHH38r!HOHHhlX KBMep KMOpKMeTpa. TpaKT 
o6ecnellHBae'l' peI'HCTPat.\lflO 3HeprKH KOcMJfqecKHX ~OHOB c 
TOtlHOCTblO "' I5% B )\HanaaoHe 3HeprHR OT IOO ):tO 5000 raB. 

4. Paapa6oTa.Ha ff coa.ztaHa CHCTeMa aanycxa ycTSHOBKH, o6ecne­
llffB8lOl!l8.Si 0,Il,HOBpeMeHHyD pa6o'l'y .ztByx TffDOB .zteTeKTOpos: 
Me,IVIeHifHX HOHH3~HOHHYX Ka.Mep H 6HCTpblX MHOrOHHT!IHbIX npo­
nopQHOHanbHblX KaMep. IlpH 3TOM ):tOCTHI'JiYTast TOtlHOCTb H3J.1eps­
eMYX: aMl!JIKTY.It He xylle 5%. 

5. IlpeAJJo~eHa MeTO):tHKa KaJIK6pOBKH ff rp~poBKH TpaKTOB 01.eMa 
H peI'HCTp~HH HHlf>opMaqHH, a TaIOKe a.HMH3a H cpaBH0HHB 4>H-
3HqecKHX xapaKTepHCTMK OT.zteJibHHX .zteTeKTopos H Y3JIOB 
ycTSHOBKH nocpe.ztcTBOM cne~aJibHHX nporpaMM Ha SBM. 
BnepBHe B KOCMHKe OCYDl0CTBJleHa npoeepKa CJIOJ!HOA ycTaHOB­
KH B npoqecce Ha6opa CTSTHCTHqecKOI'O Ma'l'epHa.na. 

6. IlpoBe.zteH QHKJI MeTO)\HqecRMX HCCJl0):tOB8.HHR: 
a. IlpeAJJo~eH H npaKTHqecKH OCYllleC'l'BneH M0TO):t TO'QHOI'O on­

pe.zteneHHJ! 3HeprHH ~epH0-3JI0KTpoHHOI'O KaCR.9,I\a B HOHH-
381\lfOHHOM Ka.lrOpHMeTpe npH ):tHCKpeTHOM xapaKTepe C'beMa 

HHlf>opMaQHH. CyTbMeTO.Ita aaKJI1>t1aeTcs s HaMepeHHH senH­
'QHHH 8MIIJ1HTY~ Ha BHXO.zte rJiaBHOI'O CyYMaTopa, KOTOpast 

,nponopQHOHMbfY!. CYJo!M8pHoA HOHH3at.\lfH, B~eJieHHOR B Ka.Me-
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pax KSJIOpKMeTpa. 

6. BnepBHe HsyqeHo BJIHmme HS.GaJibHoro nopora perHcTpaQKH 
KacKa,I\a B HOHH3~0HHblX KaMepax, nopora no p~ H Tpe-
6oBa.HKR KpaTHOCTH p~OB Ha H3M9pHeMHe B KSJIOpHMeTpe 
~3HqecKHe B9JIM1U1Hlil. 

B. IlpOB9A9Hbl KCCJieAOB8HMH ~3KGeCKHX xapaKTepHCTHK Mill{ ~ 
( s!f4>9KTKBHOCTb t OAHOpo,O.HOCTb, pacnpeAeJieHHe JllOtiM3~-
0HHl>IX noTepb K AP• ) c noMo~b~ noKSJibHoro sanycKa yc­
TaHOBKH OT O'AffHO'llHblX MllOHOB C 3HeprHeR ,..., 4 r3B. C4>oP­
yYJIHpoB8Hbl np8.KTHGeCKHe npe'AJIOMeHKH 0 HaM6oJiee p~KO­
H8JibHOM M9TO,o.e npoBeprm 3THX xapaKT9pHCTMK BO BpeMJr 
pa60Tbl ycTaHOBKH. 

7. Ha: ycTaHOBKe "IlHoH" nonyqem,r H npoa.HanH3HpoBaHl>l cne.JJ.YJllllHe 
lfJHsHqecKHe pe3yJibTaTY: 

a. 8HepreTHG9CKH9 cneKTpbt K noTOr..H OAHffOGHblX DHOHOB, npo­
TOHOB K HeATpoHOB, a TaKllte scex saproK9HHh!X K HeATpanb­
HbllC 8,!ij>OHOB B KHT9pBane 3HeprHA :> 600 roB, > 1000 r3B 
H > 2000 r3B. ilOJij'1!9H DOTOK BceX 8,!ij>OHOB, OAHHO'lllihlX 
no K8JIOpKM9Tpy B ~aII8.30H9 600 + 4500 faB. IJOK8.38HO, 
trl'O ,O.OJIH nHOHOB B nOTOKe 3ap1!1KeHHblX ~HOB 6e3 conpo­
BOJE'AeHMH J'M9HbDlaeTCR c yaeJIHqettKeM 3HeprHH. c DOBbl­
meHHeM 3HeprKH yseJIKGHB&eTCR OTHOmeHHe DOTOKOB sapffl!eH­
HhlX ~HOB K He£1TpaJibHlilM. 

6. l13wepeH!:i ceqeHKR Heynpyroro R38JiMOAgRCTBHH DKOHOB, 
npoTOHOB H HeATpoHOB c ~a.MM ~eneaa. 

B. Hccne,o.oBaHbl HeKoTopHe xapaKTepHCTKKH ~epHo-sneKTpOH­
HblX KaCKa,I\OB, B9JIH'tiHHbl K03~QH9HTOB HeynpyroCTn B 
~!/Fe H f Fe B3aKMO,IJ.eAcTBHHX. OcHOBHHe lf>KsHqecKHe pe­
syJibTaTH nonyqeHH snepsHe. 

OcHOBHble pesynbTaTH ,o.KccepT~KK ony6nKKO BaHH B CJie,o.yn~ 
pa6oTax: 

1. B.B.AaaKSIH, ].C.Bar~acapRH, H.E.BacKHJOK, O.M.BKHHK~KHR, 

c.n.KasapSIH, ~. C.OratteaoBa , A.r;orB.HeCflH • . ABTOMaTKqec-
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KHA npHeM M HaKOIJJieHKe ll!t)opWll.\MH OT 3KcnepHMeHT8JibHOA 
ycTaHOBKH no HsyqeHJm KOCMH'CleCKHX nyqea c OAffOBpeweHHoA 
o6pa60TKOA Ha SBM "Haapl-2". urs, 116, 58, 19?9. 

2. B.B.AaaKRH, ~.C.0raHe3oea. KoMIJJieKcHM cMcTeua npHeMa H 
o6pa60TKH MHlfioPMat\MH OT 3KcnepKMeHT&JibHOA YCT8.HOBKH "IIH­
OH" Ha 6ase ,qsyx"HaKpH". DpenpHHT ~H-405(12)-80, Epe-
88.H, 1980. 

3. B.B.AsaMH, ,lt.C.0rSHe3osa. &rso,q MHlfioPWll.\MH c sKcnepHMeH­
TMbHOA YCTaHOBKH "llitoH•, co,qepi!&llleA oBM "H8.HpK-2", Ha 
AU11Y-12a, ma, " 6, sa • 1981. 

4. ,!{.C.Oraaesoea. OcYD19C'l'BJ1eHHe npepHBaHHll B SBM "HaMpH-2", 
ma. • o, 54 , mar. 

5. B.B.Aa8.IUIH, A.T.ABYffA1lHH, JI.C.Bar,qacap.RH, H.E.BacHHrJK, 
O.M.BHffHmxKHR, C.C.KasapJIH, C.Il.KasapRH, r.r.OscenRH, 
,lt.C.OraHe30Ba, A.r.O:raaeCf!H, C.E.XaqaTpRH, n.B.CapKHCJIH, 
B.B.IlpocQOB, C.O.Coxo'91. CHcTeMa sneKTpoHHKM 3KcnepHMeH­
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