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PaHr ny6J1HK3l{Hl1 06be,aHHeHHoro HHCTHTyTa >l,aepHblX 

HCCJI8tl_OB3HHH 

ITpenpHHTbl H C006ll{CHHH 06be.LJ;HHCHHOCO HHCTHTyTa iiil.CpHblX 

HCC,lCJ;OBaHHll /0H51J1/ JIB,1.1HOTC51 CaMOCTO.Il:TC.lbHb!MH rry6.'1HK8U.H51MH. 
OuH H3..1810TC.II B cooTBeTCTBHH co cr. 4 YcTasa OHHH. 0TJIH"'He 
rrpenpHHTOB OT C006WCHHfi 38K<lfO'-laeTCR B TOM, '-iTO TCKCT rrpenpHHTB 
6y~CT lii!OC~C..lCTUHH BOCITPOH3BC.LJ;CH B KaKOM"JIH60 Jla}''-lHOM *YPHBJIC 
!LlH BITCPHO.J,HI.JeCKOM CfiOpHHKe. 

Y1H.U8KC3UH>l 

ITpenpHHThi,coo6meHH.II H ..::~enoHHpoeaHHble ny6,'1HKBUHH OMJIH HMelOT 
C.!l,HHYJO !18pacTalOUIYlO ITOp.ll;:.tKOBylO HyMepaUHJO ,COC TBBJIHlOll{ylO ITOCJIC.!l,· 

HHe 4 UH~pbl HH.!l.CKCa. 

flepBblfi 3HBK HH.,JCKCB • 6yKBCHHblii: • MO*CT 6hlTb ITpCJICTBBJlCH 
B 3 88pH8HTBX: 

"P" - H3.LJ;8HHe Ha pyCCKOM 513b!Ke; 

"E" • H3.J8HHC HB aHriiHHCKOM H3h1Ke; 

"~" pa6ora ny6JIHK}'CTC51 Ha pyCCI<OM H aHr,'lHii:CI<OM Ji3bli<8X. 

ITpenpHHTbl H C006Il..leHBH, I<OTOph!C paCChiJIBlOTC.II TO.;Ihi<O B CTPBHhl" 
yy:acrHHUhl OYUJH, 6yi<BCHHhJX HH;rei<cos He HMeJOT. 

UH~pa, cne.LJ;YlOI.l.IBR Ja 6yKBCHHhlM o6oJHBYCHHCM, orrpe.LJ;enReT 

TCMB THY:CCI<YJO I< a TeropH!O ,!l,BHHOH ny6JlHI<8UHH. flepeY:CHh TCMa THY:CCKHX 
1<8 Te ropHH H 3.U:8HHH OHJIM nepHO.LJ;HY:e CKH paCChl!lBCTC H HX nonyya TC!lRM. 

J1H,!!;CI<Chl, OITHCBHHhie Bh!llle, npOCTBBilJilOTCJi B ITPBBOM BCPXHCM 
yrny HB 06JIO)f(KC H THTY!lhHOM JlHCTe K8)f(Jl0rO H3,!!;8HH.II. 

Ccw.1KH 
B 6H6nHorpa~H4.eCKHX cch!JIKax Ha npenpHHThi H coo6weHHR OHRH 

Mhl peKOMCH..lYCM YK83h!B8Th: HHHUHBJihl H ~aMH!UU(l BBTOpa, nanee -
COI<p8L.QCHHOC HBHMCHOBBHHe HHCTHTYTB • HJna TCJl.ll, HH..leKC, MCCTO H ron 

H3.J:8HHH. 

TipHMCp 6H6:1HOrpa~Hl.{CCI<OH CCb!J,KH: 

H.H.HeaHoe. OHJIH, P2-4985, ]1y6Ha, 1971. 
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1. BeeoeHue 

Onacw:oae:wa.R ycrauosxa npenuaJua~eua ~JIB noucxa 
HOBhlX JlOJirmtcBB)'lll.BX 'IRCTRI.I, MCTO,!J.OM perBCTPRUHH BbiCOKO

JuepreTII'lHWX npo,llyKTOB ax pacnana. Tipe.a.nonaraercJI, 
'ITO HOBble 'lRCTHUhl M.OryT o6pa30BR TbCJI B CTOJlKHOBCHHJIX 

UpOTOHOB BLICOKOii 3HeprBB C Jl.ll.PRMH MHWeHH 8 1 C HeKOTOpoii 

YRJIO:ii BepOt:.TBOCTblO, OCTRHOBHTLC.R BHyTpH JIJJ.pa- DPO.IlYKTa 

rny6oxoro pac~enneHBJI. Pacnan JTHX qacruu .IlO~eu cO
npoBO*ARTLCI BWAeneuaew JHaqarenLuoB JHepruu u no 
3TOWY DpB3H&JCY MO>KCT 6blTb Bhl,!leJieH cpe.D;B RKTOB 06hi1.J.HO

TO raARORKTRBHOrO paCDRJlR. 3TOT MeTOJl 6biJI npe~JlO~eH 

B /l H peaJIBJOBaH B/Z-4: / ,ll,JlR DOHCKR RKTBBHOCTeii 

c nepaoJJ.awa nonypacnaJla 6onee uecxonLKHX "iacos. liJMepe
HBJI DpOBO,ItlliiBCb C MBWCHJIMB, y.c,aJieHHblMH B3 MCCTR o6-
Jiy'leHB.I:. 

HaCTOiutaJ: ycTaHciBKa CITOCOfiHa ACTCKTHPOBa Tl. H3JIY1·1e

HBe BblCOKOi 3HeprHB OT MHWCHB, ITOCTOJIHHO HaXO)l.JIIUeiiCJI 

ua rpaexropBB ny'IKa. Annaparypa noJsonxeT perHCTpupo

BaTb paCU8.,1l;LI C BCllYCKRHBCM raMMa·KBRHTOB H JJICKTpOHOB 

c spew:euaw:a »CHJHB or w.annuceKyu.n. B 6onee. 

2. PacnoAoxeHue yc•aHoaKu u ny'lOK 

YcTaHOBJCa pacnonaraercs ua swaeAeHHOM npoTOHHOM 

ny•uce l<lillaJia ~· 9 ycxopuTen2 H<l>B3 B Cepnyxose. MecTo 
pa3W:eW.eBBI: ,AeTeKTOpOB HRXO.D.HTCI: B onacuoit pa.u.BaUBOHHOii 

Jose, a so spew.• pa6oTbl ycxopureJIJI .n.ocryn x ycTaHosxe 

3RKpblT. 3TO npe)lbJIBJli:CT OC06ble Tpe60BRHHJI K HRAe>K.HOCTH 

annapaTypw. 
Cxew:a ycTauoaxa npuae.n.eua ua puc. 1. IIpo.n.yxTbl pac

na;:J.a rBUOTeTH'IeCKBX 'IRCTHU, PO)t(Jl.WOJJ..UIXCJI B OCTaHaBJIB· 
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Puc. 1. Cxe.Ma pacnoAo:«eHUJI OemeKmopoe. 

C5 

BaK1ll.lHXC51 B MHWCHH M, perHCTpBpyJOTC51 CUHHTHJI.JU.llHOH
HbJMH ClfCTl{HI<aMH C tC -l 6e cr!JunbMOBbiMH HCXpOBhiWB Ka
MepaMu HK 1--;-J1K 4 u BO,Il;.JIHbJM l{epeuxoacKuM cneKTpow:eTpOM 
/Cn/. J13MepeHH51 npOBO,!VlTC51 B npOMe)t(yTKaX w:e)K.[ty c6po
CaMH nyl..fKa ua Mnweub. Annaparypa pa6oraer ua JIHuuu c 
JJICKTpOHHOii BhJl{HCJIHTCJILHOii MRWHHOB:. 

B Ka~~oM UHKne ycKopeuuJI ocy~ecTBJI51eTcJI. 6wcTpwH 
BhiBOJl. /5/ a xauan o~uoro crycrKa nporouoa /6all'la/. ,[\nu
renbHOCTb UHKna - OI<OJIO 9 C. ,lJ;JIHTCJihHOCTL c6poca npo
TOHOB Ha MHWCHL /~JIHTeJILHOCTh 6aHl{a/ - OKOnO 20 HC. 
HHTCHCHBHOCTL c6poca - ~0 6x 10 10 

npOTOHOB B 6aHl.fe. 3uep
rH51 Bhlae~euuwx nporouoa - ~o 70 F:JB. 

MHWCHh npe~cTaBJHICT C06o8 CBHHUOBYIO llJiaCTBHXy TOn
lllHHOii HCCKOJILKO MHJIJIHMCTpOB H MO)t(CT nepe.D.BBraTLCJI 

4 

B JtBYX B38.BWHO nepneu,llHxynspHL.IX uanpasneHH.RX. MuweHL 
CU}'IBT Oll.BOBpeweHHO KOHBepTOpOM )l)IJI pO)I()lRIOUUIXCll B Heii 
ra:wwa • Jq18..BTOB. 

Pa3u:ep nyqxa ua w:aweua cocTasn.seT 8 ..w..w no sepTuxa
JIH a ropu3oBT8.JIB fwupaua ua nonysblcoTe/. KouTponL Ja 
4>opw:oi B nonmtceuaew nyqxa npoHJBO.rtHTCJI, ao-nepswx, 
C DOWOIIlLIO JDOldBHCCUeHTHhlX 3KpRHOB, DOMell.\eHHbiX B DY'iOK 
H DpOCW:&yPBBaeMLIX TeJieBB3HOHHOii YCTRHOBKO:ii, B, so· 
BTOpLIX, DpB DOMOlltB MHOronpOBOJIOl.JHOJ1 BOHB3RI..lHOHHOii 
KaYepLl /Hoa/ /puc. 1/ paJMepow 160xl60 MM 

2, BHijlopMa
IIHX C KOTOpoi BI>IBe,lleHa Ha OCIIHJlJlOrpaljJ /6/, 

HuTeucasuocTL npoTouuoro nyqxa BJMepJleTcJI a KR)f{JJ,OM 
U.BICJle BIIJtYXll,HOHHLlM MOHHTOPOM /Mou/, HJrOTOBJieHHLIM 
ua ocuose JCOnLuesoro liJeppBTOBoro Tpauc¢opw:a Tapa. 
Kpowe TOrO, DpOBO.r:tHTC.S BJMepeHBe BHTerpaJibHOrO IIOTOKR 
npoToBOB no axTBBaUHB w:e.u.Hwx B amoMuuueawx 4lonLr, no
W:CIQ,CBBhiJ: B DYliOK. )l_JJJt JTOrO DO OKOH1.faHHH 3KCll03HUHH 
Ha CUCit.Ba.JILBOW: CTCH~e H3MCPJICTCJI CllCKTp ra:w:Ma • H3ny· 
1.feBH. OT 06nyqeHHhiX ~Onbr. llo HHTCHCHBHOCTB nBHHB OT 
H30TOUOB 

22 Na H 
24No /cel.ICHBJI. o6pa30BaHHJI KOTOPhiX H3 • 

BCCTBhl C TO'IHOCTbiO OKOnO 10~/ Bhll.fHCnJICTCJI DOTOK npo· 
WC)lWJII 'lepe3 MHWCHb 'laCTBJ..t. 

JaWeTHW, 'ITO 6onbWaJI BHTCHCBBHOCTb DY1.fKa npHBO~HT 
K BhiCOXowy YPOBHIO Hase.u.eHHOB pa.rtHOaKTHBHOCTH KaK Ha 
WBWeHB, Tax B ~a OKPY*RIO~X npe~MCTaX /pX.U.OM C yc
TaHOBJCOi HRXO,If.BTCJI >KeneJHRJI CTeHa, B KOTopoB nor noma· 
eTc• DPOTOBHWB nyqox/. lloJTOMy see .u.eTeKTopw pa6oTaiOT 
a ycnosu•x CBJlbHoro pa;:s.uoaKTBBHoro !lloua. 

3. ,4eaeKaopw 

Cxew:a pacnono>KeHBJI ~eTexropoa BJo6pruKeua Ha puc. 1. 
0CL yCTa.BOBJCB COCTaBJJllCT yrOJJ 90° C Dy'IKOM B 45° C ropB· 
30BTan:LBOi nnOCKOCTblO. 

B COCTRB JlCTeKTOPOB BXO~JIT CUBHTBJIJlJI1.4HOHHWC C'leT· 
'IBKB Cf~-c 5 , A 1, A 2 , so~guoB. qepeHxoscxuB cneKTPoMeTp 
/Cn/, nposono'iHI>Ie acKpos~>~e KaMep~>~HK 1 - HK 4.C'ieT'iBKB 
Cr:-C 4 CD)')ICaT Jl.Jlll peracTpauaa cimxTa npoxo)l(..[leHHJI l.facTa
lJ.hl qepe3 Tenecxon C\ICT'I.HKOB. CqeT'IHKH A 1 a A 2 , Haxo~g
utBCCll no .n;pyry10 cropoay w:aweHH, cny>KaT .rtnll aw.a,e· 

-: 
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. .'"Iel!HX JanyCKOB, Bbl3BaHHhlX KOCMH"'eCKHMH "'aCTHUaMH. AM

llJIHTY.Il.bl HMllYJihCOB CO BCeX 3TUX C"'eT"'HKOB H3MepRlOTCR, 

tiTO no3aonaer no.naana:Tb pa.nuoaKruauwH ¢au no aenu\fuue 

HOHH3aUHOHHhlX llOTepb /pa)lHOaKTHBHblii ¢lou .aaeT, B OC

HOBHOM, curuanw C MaJiblMH aMnJIHTY.Il.aMU/. 

Cuuurunnaropw c\feT\fHKOB C 1 , C 2, C :1 uMelOT pa3-

Mepbl 500x500xl0 MM 
3, C 1· 200x200xi0 MM 

3, A I -
260x260x20 MM , A 2 - 380x380x20 MM 

3 B JTHX c~enHKax 
ucnonhJYIOTCH ¢oroyMHO)KHTenu Tuna ¢3Y-30. Cseroc6op 

a Cl.feTYuKax c 1 , Cz, C:~ npouJso.aurcx c .nsyx nporuao

nono>Kuwx rpaueH ua .asa ¢oTOYMHO>KHTe.1H, a A 2 - c o.nuoH 

rpauu ua .ll.Ba ¢oroyMHO>KHTen.s~, C 4 !I A 1 - na O;::J;HH ¢oro

YMUO>KHTenb. ,l),nH yny'iilleHHH 3arpy30l.fHbiX xapaKTepHCTHK 

3TH X C\fePIUKOB llOCJle.ll,HHe l.feTwpe ;::J;HHO.IJ.a ¢JoTOYMHO>KHTe

Jieif .!l.OllOJlHHTeJibHO JallUTbiBalOTC.R OT HH3KOOMHb.IX HCTO\fHU

KOB nurauuH YHTI -1 / 7/_ Ha ctieT'iHKax, HMelOlll,HX no ..a;sa 

¢oroyMHO>KHTeJIH, CMewuaauue curuanos c .asyx <1>3Y npo

H3BO.IJ.HTCH ua cxeMax nuue:Buwx cyMMaropos, uaxo.rumuxcH 

B ,ll,OMHKe 3KCnepHMeHTaTOpa. 
'lJepeUKOBCKHif CneKTpOMeTp 'S, CJIY>KHT ,D;JlH HJMepeHUX 

3Hepruu 3JieKrpouos. Pa.auaropoM ssnserca:.nucrunnuposau

uas so.n;a, JanusaeMaH B nneKcurnacoawH 6aK c suyrpeHHHMH 

paJMepaMu 500x500x500 MM~ Pa.n.uarop npocMarpusaerca: 

'-lepe 3 Ja.[lHlOlO CTeHKy .neBHTblO ¢JOTOYMHOJKHTeJIHM-H <1>3Y ·49. 
)J,nH cMemeuuH cneKrpa qepeuKoscKoro HJJIY\feHuH s o6nacrb 

tfYBCTBUTeJlbHOCTH cypbMRHO·I..\eJHeBoro ¢JoTOKaTO,Ila B BO,Ile 

pacrsopgnacb .nuKanuesax conb aMuuo-r-Kucnorw a Kou

ueurpauuu 20 MZ/A. 3asuCBMOCTb aMnnury.nhl curuanos 

cneKTPOMerpa u ero paJpeweuua: or JHepruu 3JieKrpouoano

KaJaua ua puc. 2. llocne.nuue lierwpe .IlBO.Il.a ¢oroyMHO>KHTe

neii cneKrpoMerpa .nononuurenhuo JanHThlBalOTCJI or ucrolf

HHKOB OHTaHHH :67-3. 

Cl.feTtiUK c5 Bbl.!\enReT \faCTBUbl, uacKB03b npOHU3blBalO· 

mue cneKTPOMeTp, a CJI)')KBT .IlJlH ero xanu6poBKH. B aMnnu· 

TYJlHOM pacnpe,llelleHBB HMllYJlbCOB CO ClleKTpOMeTpa OT 

'-laCTHU, HaCKB03b npOHH3blBalO~HX paJJ,HaTop, HMeeTCJI llHK, 

COOTBeTCTBYlO~Hii npOXQ)t(JleHHJO KOCMH\feCKUX \faCTHIJ; C 

{1:oc l /T.K. ITpB 3TOM HCllYCKaeTCJI MaKCHMaJlbHOe KOJIH\feCT· 

BO ¢JOTOHOB \fepeHKOBCKOrO H311Y'-ICHHS/. Ilo ITOJIO>KeHUlO 

JToro naKa npoBJBO.IlHTCJI a6comoruaH npHBJIJKa noKa· 
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Puc. 2. 3aeucu..woc•b Hau6oJiee eepo.uJHoU aMnAumyObr upa3-
pe&ueHUJI eoOJJHOZO cneKIIIpo..wempa om .:JHepzuu 3AeKmpoHo6. 

JauuB cnex:TpoMerpa K Kanu6posxe ua 3JleKTpouax, Bhlnon

ueuuoB s· s/, Cuuur~!In11rop c4eT'-IHKa C :> uMeeT paJMephl 

J000xl000x20 MM
3H npOCMaTPHBaeTc• ~epe3 BOJJlYWHbiU 

CBeTOBO~ CO CTOpOHhl 60JlbWOH llJlOCK08 rpauu $OTOyMHO

)I(HTeneW ci>3Y·49. 
Ha scex CI..\HHTHruuuuouublx C\feT\fHKax u cneKTpoMerpe 

yCTaHOBJJeHbl CBeTOBble .[{HO.[lhl, C OOMOlUbiO KOTOpbiX KOHT· 

ponapyerca pa6ora .nereKfopos, a raK>Ke HJMep1!.iOTCR npo

c\feTbl/9. B :JneKTPOHHhlX cxeMaX. 

fipOBOnO'IHble HCKpOBhle KaMephl C ¢JeppHTOBhlM CbeMOM 

BH!llOp:W:a.QHH cny>KaT .Il,JlR Bbl.UelleHH.R TaKHX C06biTHH, KOr,lla 

s xa:w:epax aweerc11 rpex, HCXO.IlRIUHii HJ MHweuu. Pa6o\fue 

paJ:w:epw xaw:ep - 512x512 MM 2. KoucrpyKUHH ux auanorH4-

ua onacauaww a pa6ore 10 ,' xaMepaM MeHbwero paJMepa. 

Ka>K~aa Kaw:epa ,llaer au¢opMaumo o .IlBYX xoop.nu:uarax. 

PaMKB Kawep H3rOTOBJleHhl H3 CTeKnonnaCTHKa. 3neKTPO.llhl 

HaMOTaHbl Ye)J.HOB ITpOBOJlOKOii .[lHaMeTpOM 0,1 MM C war OM 
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MM. 3a30p MC)KJJ:Y JJICKTpo,D,aMU paBCH 8 MM. Ka~epbl 

npo.n:yBalOTC .II HCOHOM C 1 ,60/o JJ:06aBK08: CllHpTa. BbiCOKOBOJlLT

Hhlii HMllYJihC Ha HHX llOJJ:aCTCJI C ¢lopMBpOBaJCJlC8, BblllOJI· 

HCHHblX Ha BhlCOKOBOJlbTHbJX pa3pJIJJ:HUKaX II , KOTOpbiC 

MOryT pa6oTaTb B WHpOKOM JJ:HaUaJOHC HanpH)KCHHii llHTaHHH 

6eJ HJMeueHHH aenu\iHHhi JaJopa. HMnynbc no;J.)Kura paJpx.n:

HHKOB Bbipa6aTbrBaeTCH reHepaTOpOM BblCOKOBOJlbTH0£"0 UM

nynbca '12, /fBH./ B JJ:OMHKC 3KCITCPUMCHTaTopa. )],JIHHa 

Ka6enH or fBH no ¢opMupoaareneH - 85 ..w. Ilo;maH Ja.n:ep)K

Ka nona\i:H BbiCOKOBOJlbTHOrO HMllYJibCa Ha KaMepbl COCTas

JlHCT 1,3 MKC. BpeMJl naMHTH KaMep npu O\i:HlllaiOmeM none 

40 B paaHo 2,5 Mkc. 

3qxtleKTHBHOCTb Ka>K)lOii KaMCpbl llPH MaJlblX JarpyJKaX 

/ua KOCMHYecKHX ny\iax npu uepa6oralOlUCM ycKopurene/ 

cocraan.R:eT 6onee 99%. Ilpu pa6ore 6wcrporo awso.n:a npo

TOHOB perHCTpHpyeTCH 60JibWOC \i:HCJIO ¢oHOBhlX HCKp OT 

HaBC.IlCHIIOii pa.[J,HOaKTHBHOCTH. Il03TOMY BBOnHTCH Tpe6osa

HHe perHCTpaUHH TpCKOB BO BCCX \iCTblpCX KaMepax, Y.T06hl 

YMCHhWHTb Llucno JIO>KHbiX "rpeKos", npoBO.UHMbiX Llepe3 

¢0HOBbJC HCKpbi, CJiyLlaHuo OKaJaBWHCCH ua O)l.HOB. npHMOB:. 

3¢¢eKTHBHOCTb KaMep llpH JTOM MO>KCT OITpC.[J,CJIHTbC.Il JlHWb 

ITO OTHOWCHHlO 4HCJia TpCKOB K \iHCJiy JanyCKOB. Ilony\iaCMbiC 

TaKHM o6pa30M 3Ha4CHUH J¢¢eKTHBHOCTH JaHH>KCHbl Ha HC

CKOJlhKO ITPOU.CHTOB, TaK KaK \iaCTb JanycKOB HC COITpOBQ>K· 

naeTCH TpCKaMH B HCKpOBblX KaMepax /B OCHOBHOM, 3TO 

JanyCKH OT KOCMH\i:CCKHX JlHBHCii/. 3cp¢leKTHBHOCTb KaMep, 

onpe.ueneuuax no \iucny JanycKoB, npu nposeneuuu rpeKa no 

BCCM LlCTblpCM KaMepaM B o6eux llpOCKU.HSX COCTaBJUCT 

871o. 
Ilpu YBCJIB4CHHH Jarpy JKH KaMep Jcp¢lCKTUBHOCTb HX na

)l,aeT. )],ns COxpaHCHHS BbJCOKOH J¢>4leKTHBHOCTH ysenHlJ.HBa· 

nacb aMnnury.na BbiCOKOBOJILTHoro uMnynLca. Hanps)KeHHe 

ITHTaHUH ¢opMHpOBaTCJIC8: B JaBHCHMOCTR OT JarpyJKH KaMep 

sw6upanoch a .uuanaJoue or 7,2 no 8,6 KB. Ilpu HHTeucus

uocrH ny\i:Ka /3-:-4/.10 g npOTOHOB Ja UHKJl J¢>4lCKTHBHOCTb 

KaMep paBHHJiaCb 700/o. 

CpenueKaa.uparaYHaJI owu6Ka a onpe.n:eneuuu Koopnuua

Thl B Ka)K.LJ.Oii KaMepe, HJMepeHHaS C HCTIOJib30BaHHCM TpeKOB 

B WHPOKOM ,UHanaJOHC yrJIOB, COCTaBJIHCT 0,5 -:-1,0 MM 

B JaBHCHMOCTB OT pe>KHMa pa60Tbl KaMep. 
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ilo,n6op Ja.n,ep>KeK B YCHJICHHJI .IJ.JIJI CUHHTHJIJUIUHOHHhlX 

C'JCT'JHKOB H ClleKTpOMeTpa, llOJIY'ICHHe KaJIB6poBO'JHblX pac

npe,II,eJleHHi'i: nO BC1IH'IBHe HOHB3RUBOHHbiX llOTCpb B BpeMCH

HbiX C,IlBHrOB MC>K.ll.Y HMTiyJihCRMH OT ,ll,eTeKTOpOB, a TRK>KC 

onpe,ll,eJleHHe J~eKTHBHOCTH HCKpOBblX KaMep BO BpCMJI 

JKCll03HUHH llpOBO,IUITCJI C HCllOJILJOBRHBeM KOCMH'IeCKHX 

nyqei'i:. Bwnonueuae JTHX pa6or c noMOUJ.biO qacrau llY'IKa, 

pacCeJIBWHXCJI HR MHWeHH, HCB03MO)I(H0 BJ•Ja 60JlLlllOii BH

TeHCBBHOCTH nyqxa H MRJIOB AJlBTCJlbHOCTH c6poca Ha MBWCHb. 

4. 3AeKJJpOHUKQ 

3JICKTpOHHYJO annaparypy f}>yHKli,HOHRJlhHO MO>KHO paJ.n.e

JlHTL HR I.J.eTblpC qaCTB: 6biCTpylO JJICKTpOHBKY, CHCTCMY 

MHOrOMepuorO RMTIJIBTY .D,HOrO RHRJIH3R, CBCTeMy CYHTbiBRHHJI 

HH¢lopMRUHH C BCKPOBhiX KaMep H annapaTypy CB.R3H C 3BM. 

bblCTpas 3JlCKTpOHBKa COCTOHT, B OCHOBHOM, H3 CTaH ~ 

napTHhiX 6JJOKOB/ :r~3pR60TRHHblX B Jla6opaTOpHH SJ].epHbiX 

npo6neM OllJill 
1
./ynpomeuuaJI 6noK- cxeMa npuse.u.eua ua 

pUC. 3. llMITYJlLCbl OT ,IleTCKTOpOB llOCTylla.JOT K perHCTpu

pylOUlCii JJieKTpouaxe no 50·oMHbiM Ka6en.RM .u.nuuoH 85 M. 

Caraanhl OT .nerexropos cyMMBpyrorcx no aMnnury.ne, r.ne 

JTO He06XO,IJ,HMO, B pa3BeTBJlJIIOTCJI HR JIHHCiiHbiX CYMMR TO pax 

JIC1 -:-JIC 7.Curuanhl co cqeT\fHKOB C1-:-C 
4 

c OJlHOro B3 abl

XOAOB JIC3-JIC 6 qepe3 AHCKPHMHHaTOP"' ,[11 ~,[1 4 npHXOA.aT Ha 

cxeMy cosnaAeHHli CC 1c paJpeWa>olliBM opeMeHeM 2r~24 He. 

BhlXO.IlHOi'i: curuan CC 1 B caruan co cneKTPOMCTpa nocry

naiOT ua cxeMy coana.n.euaB: CC 2 c paJpewaroiUHM apeMeueM 

2r = 70 HC , KOTOpRJl Bblpa6aTbiBRCT MRCTep-HMllYJlbC. C\feT

'iHKH At. A 2 H C ~ s JneKTPOHHYIO noraKy, ljlopMapyl0!11YIO 

MRCTCP'" BMllYJibC, HC BKIDO\fCHhl, a nocrynaroT Ha CXeMy 

"'_ro.nocxon". CxeMa ,Ilaer ua BbiXO.Ile a uul}>posoM Ko.ne npuJ .. 

HRK HRJIB\fBJI. CBrHa.na Ha TOM BJIB BHOM BXone B MOMCHT 

llpBXO,lla MRCTep- BMllYJILCa. 3TO llO JBOJIJleT nporpaMMHLIM 

nyTeM B 3BM OT.UCJIJITb 3RTIYCXH, Bbl3hlBReMhle KOCMH\fCCKB

MH nyqaw:a, H BCTIOJib30BaTL HX AJIJI KanB6pOBKB H HenpepLia

HOrO KOHTPOJJJI. 3a annaparypoB:. Macrep-uMnynbc nocTyna

er 1/ ua ynpaBJieuue y.nJIBHBTenxMH Y1 -:-y7 , ua KOTOpLie 

C BbiXO,IlOB JlBHeiiHblX CyMMRTOpOB TIOCTynaiOT CHrHRJlbl OT 

cqer'IBKOB ·c·l-:- C 4, A 1 , A 2 a cneKrpoMerpa, 2/ ua cxeMbl 
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Puc. 3. Ynpo~.qeHHaJI 6./loK- cxeMa 6b1cmpoU .J.!IeKmpoHuKu. 
06o3Hat.teHUJI npuaeOeHbl e meKcme. 

coana.n.euuB CC3.:,. CC 9 .nnH nponycKaHHH uMnynhcos c Tex 

>Ke .UeTeKTOpOB Ha ape MJI- aMDllHTY .UHLJ.e KOHBepTOPhl K 1.:,.K tj, 

3/ ua ynpaaneuue HJMepHreneM apeMeHH u cxeMoB "fo.IJ.o
cxon", 4/ ua Janycx fBH H cscTeMhl MHoroMepuoro aua

JlHJa. 
HJMepuTenh apeMeHH ual.(HHaeT oTc\feT c npsxo,noM 

CHHxposMnynbca ycxopuTenH /onepe>KaJOmero BhlBo.n nyl.(Ka 

ua 30 MKC/ u perucTpspyeT MOMeHTLJ. perHcTpausu co6L.nuH 

a Te'-leuue UHKna ycxopHTenH. 
CHcTeMa MnoroMepuoro aMnnuTy.nuoro auanHJa noJao

nxeT O.UHOBpeMeHHO HJMepJITb aMOnHTY.Uhl HMOyllbCOB 00 16 
BXO,UaM H COCTOHT HJ )l;BYX BOCbMHMepHbiX auaJ1HJaTopoB''l4,' 

HMeiOlll.HX o6mee ynpaaneHHe. 
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CHrHaJI C BH,IlYKUHOHHOTO MOHHTOpa 1.fepe3 y,llJIHHH· 

renL Y 8 nocrynaer ua KOJJ.BPOBUUIK /Ko.u./ H ,llanee ua 
ctJePIBK cepsu Cql. 3anucL uu¢opMaUBB a cqerqux npo
BCXO,IUIT B w:OweHT c6poca DY'IKa Ha MHWeHL, a C1.1HTb1Ba

HBe • C npBXOAOY KWK,IlOTO MRCTep·HMTIYJILCa. Cl.feT"lBK 

/Cq2/ cqHTBeT qscJJO CHHXPOHMUYllbCOB /qHCJJO nHKJJOB/ 

YCKOPHTeJJJI. 
BhlBO.ll HH<PopManss Ha 3BM ocyu;ecTBJJJieTcx qepe3 

ycrpoB:crao CBJ13B I 15/, K KoropoMy no.r:tKmol.f.eHbl KapKac c 
6noKaMH KAMAK / 16 • 17 /a cacTeMa cqHTbiBBHHJI HH<jlopManaa 

c HCKpOBblX KaMep, pa3pa6oTaHHble B JIJIII OHJIH. EnoK
cxeMa BbiBO.Ila uucl;opMaUHB ua 3BM npsae,lleHa ua puc. 4. 

KapKac KAMAK ynpaBJJJieTCJI KOHTponnepoM c <jlHKCH
poaaHHLUdB nporpaMMRMH, pa6orruoLUHM a pe>KBMe nocne

.o.osaTenLHoro C1.fBTLIBaHHJI co acex 6noKoB Kapxaca. Hu
¢opMauss or cscreMLI MHoroMepuoro auanuJa nocrynaer 

Ha ,llBa BOCLMHKRHRJlLHLIX ,llBOH\.fHhlX Cl.leT1.fBKa. B KapKaCe 
KAMAK TaiOKe uaxo.rtJITCX HJMepsTenh apeMeHH, 6LJ.cTpLiii 

BXO.rtHOii perHCTp /"fO.rtOCKOO"/, ,llBOH1.J.Hlrle C1.J.eT1.J.HKH C 

6LJ:cTpo.neBcTBHeM 25 u 150 MT4, 6noxs Ja,llaHHJI KOHCTaHT, 
HeKOTOpL.Ie BCDOMOraTeJihHLJ:e 6JIOI<H. 

CscTeMa Cl.JHTLIBaHHJI sucPopMaUHH c HCI<poswx KaM.ep 
auanoru1.1ua onscauuoB: a pa5ore /lS/, o.uuaxo ,a oTJIH"'He 

OT nee, a acnonh30BaHHOM aapaauTe nors"'ecKax l.JaCTb cac

TeM.bl C1.J.BTblBaHHJI BLIOOJIHeHa Ha BHTerpanbHhlX CXeMaX. 

5. HaKonAeHue claHHbiX u o6pa6o11Ka Ha 3BM 

BLlttBCJIBTeJibHaJI MalllHHa Bhlnonuxer ao apeMB 3Kcnepu

MeHTa cne.nyrollUie ¢ly~xuus: npseM u HaKonneuae uu¢opMauuu 

Ha MarHBTHOi JieHTe, onepaTHBHblii KOHTpOJib Ja pa6oTOii: 

annapa.Typw, npe.u.sapsTeJibHLIH oT6op co6biTBH. HcnonbJO

BaJJaCb 3BM J>3CM-3M, OCHalliOHHBJI nporpaMMHO-ynpas
JIBeMLIM Kaua..now CBB3H u cxeMoit npepblaaHHB 119• zo I. 

llepe,naqa aucPopw:auss ae)l,eTcx 45-paJpJI.O.HhiMH cnoaaMu 

B CJJO,llYJO!lleM <jlopMa Te, 
Pa3pl1Jlbl: 
1 - 17 - HCKPOBa~ HH<jlOpMBnHll, 
19 - 34 - .llBHHble OT CHCTeMbl KAMAK, 
35 - 45 - pe3epa. 
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Puc. 4. EAoK- cxe...wa BbJeoOa uH¢op...waf4UU Ha 3BM. 

MuusManLHOe xonsl.fecrao nepe.n;asaeMLIX enos pasuo 18 

H onpe.uen.ReTc.R o6'beMoM sucllopMauss, nocrynawl.ll,eii or 

eucTeMLI KAMAK. Csepxy xonsqeerso nepe)lasaeMLIX enos 

He orpaHBl.IHBReTeJI H OTipe,ne.nxeTCJI tJ:HeJlOM BCKp B npo· 

BOJlOtiHbiX KRMepax. /0rpaHH1.feHHe CBepxy BBO,IlBTCB B npo • 

rpaMMO o6pa6oTKH Ha ypOBHO 96 cnoB/. 

)J,na Ka)K.noro co6LITB.R a 3BM nepe)laerca ene.nywl.ll,aB 

su¢opMauua: 
1/ HOM epa cpa60TRBWBX npOBOJIOl.feK B BCKpOBLIX KaMe-

pax; 
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2/ RMUJIBTY.Ilbl H apeMeHHble C)lBHrH ,il,Jlit C'i.eT'tHKOB 

C 1..;-C 4, A1 , A 2 u cnexrpoMerpa /or cucreMLl MHoroMep

uoro auana3a/; 
3/ apew:x, ucrexwee c MOMeHra c6poca nyqxa ua MB

weub .110 perscrpauuu co6blTHX I c B3Mepuren11 apeMeHH/; 

4/ npa3Hax cpa6aTJ.lBaHu c'!eT'IBXOB A 1 , A 2 B C 5/co 

cxeMw "ro.nocKon/; 
5/ uureucuauocTb nyqxa B nocne)l.HeM c6poce; 
6/ HOMep UBXJia; 
7/ nocToauuoe qucno /ua6upaeMoe ua 6noxe xoucraHT/, 

onpe.nenJuow.ee ycnoBBJI JKcnepuMeura; 

8/ ,llBa KOHTpOJlbHblX KOJlR ,ll,JlJI DpOBepKH KR1.leCTBR CBJl3H. 

Oco6euuoCTbiO .nauuoro JKcnepuMeura, onpe.n.enunwe:H 

noruxy npueMa, uaxonneHHJI u JKCnpecc-o6pa6orxu .o.auuwx, 

HBJlJleTCJl TO, 1.JTO perHCTPRUBJI C06blTHH ocy~eCTBJlJleTCJI 

B npoMe>KyTKe Me)KJlY c6pocaMH nyqxa ua MHweHh. B JTHX 

YCJlOBHJIX HeT nepHO,IlB1.feeKHX, TIOeTOJIHHOH ,IlJlHHbi nay3 

Me>K,ny noerynneHseM oqepe,nHLIX eo6biTHH. llonnporpaMMa, 

o6eene1.fHBRlOI.ll,RX 06MeH HH!ilOpMRUBeii e yeTRHOBKOii, HMeeT 

BbleWHli npHOpHTeT H MO>KeT npepsaTL pa60TY TIO,IlTiporpaMM 

o6pa60TKH. fio' OKOH1.faHHH npHeMa O.llHOrO eo6LITH11 3BM 

npoAOIT*aeT npepsaHHyw o6pa6oTKy. BpeMx nepeKnro'!eHBX 

nporpaMMbl C· o6pa60TKH Ha npHeM cae,neHO K MHHBMYMY 

H COCTaBnXOT 300-500 MKC. llepBOHa'lanbHbiH sapBaHT 

nporpaMMbl onacaH B pa6oTe 121< 
Ecnu Janycx ycrauosxs BbiJBaH xoeMH1.fecxoii qaeruueB · 

/cpa6oTa1111 cqeT'IBXH A 1 H A 2 • a TaxlKe 3aperHcTp&poBaH 

TpeK B HCKPOBLlX KaMepax/, TO eo6LITHe HCTIOJlLJyeTeB 

J1]1JI Kanu6pOBKH B KOHTPOJJJI annapaTypLI. AMTIJlBTY.Ilhl B 

BpeMeHHLie e,IlBBrH BMTIYJlLCOB e ,neTeKTOpOB 3RHOCJITCJI B 

KRHRJlLI COOTBeTCTBYlOIJ.l.HX rHCTOrpaMM. BL11.fHeJJJilOTCJI cpe,n ~ 

HHe 3HR1.feHHJI H ,IlHCnepCHB 3THX BeJlHt{HH, 1.fTO fi03BOJ1JieT 

KOHTpOJlBpOBRTL CTR6HJlbHOeTh pa60Tbl KR)K,IlOrO cneKTpo~ 

Merpuqecxoro xauana. KouTponL 3a pa6oroB ucxposblx 

KaMep 06eenequaaeTCJI Bbit{HCJleHBeM 34xlJeKTBBHOCTH naKeTa 

B uenoM, onpe.neneuueM TO"'Hoeru B e.nssroa KaMep, no

CTpoeuseM pacnpe.neneuuB no 1.fBcny ucxp, ax ronll.lBHe, no 

qaeTOTe cpafiaTblBRHBJI OT,IleJlLHLIX !ileppHTOBbiX KOJleU B 

rpynn 3anucs a Ct{BTLIB8HHJI. Bee pacnpe.neneuuJI Bbi.IlRlOTCJI 

HR ne~RTb DO OKOH1.fRHHH Ha6opa 3R.IlRHHOrO MaCCHBR C06bl

THii B1IB B mo6oB: MOMeHT no KOMRH.lle e nynLTa 3BM. 
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Ecnu Janycx ycrauosxu npou3owen He or xocMHl.fecxoii 

qacruuhl /a cl.feTl.fHKax A 1 anu A 2 uer BMnynDca/, ro 

C06LITHe o6pa6aTLIBaeTC.H HHal.fe. BBO)l..HTC.H )l.Ba KpHTepHH 

or6opa: ao·nepahlx, rpe6yerc.H, qro6hl a o6eux npoexuuxx 

xaMep 6bln JaperucrpapoaaH xorx 6bl OJl.BH rpex, u, ao

sropblx, · '-1To6w TO'-IKa nepece'-leHux JToro rpexa c nnoc

KOCThiO MHWeHH Jie:>KaJia B Jft.IlftHHOii o6naCTH. C06h1THX 1 

Y.!lOBnersopxiDW.He JTHM ycnoauJIM, xsn.HlOTCX "xaHJl.B.n.ara

MB" B HCiWMhle C06LITHJL )l.nH HRX Bbl,naeTCJI Ha ne'-la Th 

llOJIHRJI RMllJIHTYJlHO-BpeMeHHRJI BH$OpMaUBJI, a TaK)Ke ycnoa· 

uoe HJo6pa:>Keuue JaperucrpupoaaHHblX rpexos H $ouoahlx 

HCKp B KaMepax. 

B peanLHOM Macwra6e speMeHH o6pa6an..tsaercx 6onee 

99~ C06blTHii. f1porpaMMa HMeeT TalOKe B03MO)I(HOCTh o6-

pa60TKH JlftHHblX C MarHHTHOH JieHTbl jpe:>KHM .. o4><b-na8H"/, 

xoropax peanuJyercx nyreM nepexruoqeuux ryM6nepa ua 

nym.re ynpasneuux 3BM. 

Asropbl 6naro)lapuhl B.A.AHT10xosy, B.f .3uuosy, 

E.lO.CeMeuosy u A.H.Cuuaeay Ja noMOW.b a o6ecnel.feuuu 

JxcnepuMeura Jnexrpouuxoii, H.M.Hsauqeuxo - Ja noneJ

Hble o6CY>K.!leHux npu paJpa6orxe nporpaMMHoro o6ecneqe

uux, B.B.BHWHJIKosy Ja ueaHhle coaerw npu uana)lxe ucxpo

BLIX xaMep, A. H. EapauoacxoMy - Ja nOMOlllh npH uana.!lxe 

CBJIJH C 38M, A.M.3aiiueay • Ja BCeCTOpOHHee CO)l.eiiCTBHe, 

B.A.CMupuoay u B. E.lllaeuosy - Ja yqacrue a BJroToaneuuu 

annaparyphl, a TalOKe COTPYJl.HBKaM Oci>Y H<l>B3 so rnaae 

c H.A.fyceahlM Ja 6onhWYJO pa6ory no MOHTa>Ky ycrauosxu 

ua xauane. 
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