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OHUAfl XAPAKTEPV!CTHKA PAIDThl 

AKTyanbHOCTb npo6neMH. OnHnM HS OCHOBHHX YCROBHn npoBeneHHR 
pRna BKCnepnMeHTOB Ha YCKOpHTeJUIX l:13.JUieTCR B05MoiirnocTb pa60TH an­
napaTypH c BHCOKOfi HHTeHCHBHOCTbD ny'll{OB 118CTHU. 3TO Tpe6yeT pas­
pa60TKH MeTonoB, crroco6HHX nonaBRRTb MIDIHHe sarpysoK Ha xapaKTe­
pHCTRKH neTeKTOpOB. 3KcnepHMeHT8Jll,HHe B05MOlEHOCTH ~HSHqecKHX 
YCTSHOBOK, HX npenem.HHe napaMeTpH onpene.JUIMCR, B OOHOBHOM, ne­
TeKTOpaMH. IlOBTOMY yny'IJllleHHe xapaKTepHCTRK neTeKTOpOB RBRR8TCR 
8KTY8RbHOfi sanaqen. CoBpeMeHHHe BKcnepm1eHTBJIE,HHe ycTaHOBKH c~ 
neplltBT, K8K npaBMO, no H8CKOm.Ky COT neTeKTOpOB H 6noKOB HaHoce­
KyHnHofi eneKTPO~RKH. Paspa60TK8 MeTonoB, ll05BOJ!ffi001HX COKp8Tl!ITb 
BpeMR H8CTpO:!mH, a TaKge KOHTPORHPOB8Tb CT86HJll,HOCTb pa60TH anna­
paTypH BO BpeMR npononl!WTem.HHX 9KCll05HUHff,RERReTCR BeCbM8 Bag­
HOfi sanaqefi. 

0CHOBH8R gem. pa60TH. VlccnenoBaHHe CUHHTHRJUmHOHHHX neTeK­
TOpOB C BHCOKHM BpeMeHHHM H npocTpaHCTBeHHHM paspemeHHeM B 9KCne­
pHMeHT8X H8 HHTeHCHBHHX ny11K8X ycKop:irrenen. 

Hay11Haa HOBH5H8 pa60TH 58KJID'I8eTCR B TOM, 1l:TO: 
I) BnepBHe B peam.HHX YCROBHRX ~H5H118CKHX BKCnepHMeHTOB HC­

cnenoBaHO MH.RllHe HHT8HCHBHOCTH H CTPYKTYPH ITY'll{OB 118CTHU Ha Bpe­
M8HHHe H 8MIIJIHTYllHHe xapaKTepHCTRKH CUHHTHRJUIUHOHHHX C118T11IDCOB. 
Paspa60T8H8 MeTOJJ;JitK8, ll05BOJ!ffi0018H fH CTSTHCTnecRHX sarpy5K8X 
CUHHTHRrumHOHHl:lX C118T1l:HKOB no 2.ro qacT/c HSMepHTb BpeMeHHHe 
HHTepB8RH c TOqHOCTbD no 0,2 - 0,3 He; 

2) HCCR8JlOB8HH xapaKTepHCTHKH KOOPlll!IHBTHHX neTeKTOpOB 6om.­
IDHX pa5MepOB {MHHH CUHHTHRRRTOpOB no ORTH MeTpOB, ceqeHHR IOx 
X IO c~) C DllKHMH CUHHTHRJUITOp8MH. B OTRnne OT neTeKTOpOB C 
M8JWMll pasMepaMH CUHHTHRRHT0p0B BpeMeHHOe H rrpocTpaHCTBeHHOe pas­
pemeHHe KOOpllHHBTHHX neTeKTOpOB B 5881!:HTem.Hoff Mepe onpeneJUieTCR 
KOnneCTBOM CBeTa, rronanal!lllero Ha ~OTOK8TOJlli ~3Y B pesym.TaTe OT­
pageHHH OT 60KOBHX rpaaeft CUHHTHRJUITOpOB. IlpOCTp8HCTB8HHOe paspe­
meHHe neTeKTOpa, B KOTOpOM CB8TOC6op ocymecTBJUI8TCR rrocpencTBOM 
noJIHoro BHYTP8HH9PO OTpageHHR (IIBO), COCTSBJUieT 2,5 CM {pa5MepH 
QJlKOro CUHHTHJJJIJITOpa neTeKTOpa I30xIOxIO CM3, BHeproBuneneHHe n 
neTeKTope 30 MaB). PaspemeHHe neTeRTOpa no npeMeHH nponeTa 0,25 HC. 

3) nrrepBHe p88Jm30B8H cnoco6 KOMIT8HC8UHH BRHHHHH pa3M8pOB 

00~~)1HHCi1i!Ll~f r~:!tTltryr 
I 

lfm;iJI!?;.11\ un·JwJtrnnad 
6ViGJwJoTEKA 



CUHHTHJIJIIITOpOB cqeTqHKOB B MeTOIUIBe HSMepeHHA no BpeM8HH npon~Ta 

C nOMOII!I>D nponopUHOH8JII,HOtt xaMepu; 
4) paspa6oTaHO 6ucTponeffcTBYllllee ycTpOACTBO ItJIJI 8BTOM8TR'!e­

CKOrO HSMepeHrur KPHBHX COBnaneHHA (aHTHCOBnaneHHA). IIapaMeTpH 
ycTpottcTBa: nHarrasoH HSMeHeHWI saneplltKH IOO He, MBPTBOe BpeMJI -
35 HC + Texymee 3HaqeHH8 saneplltKH, HHTerpaJII,HaH He~ettHOCTb 0,5%; 

5) BnepBue axcnepHMeHTaJII,HO noxasaHa H aHanHTHqecxH o6'bslcHeHa 
CHJII,H8H 38BHCliMOCTb ~OpMH KpHBHX 8HTHCOBnaneHHff OT sarpy3KH cqeT­
qHKOB aHTHCOBnaneHHA. HpHBeneHo pemeHHe KaHana aHTHCOBrraneHHff, 
06ecneqHB8lll1Se M8KCmt~JII,HOe nonaMeHHe ~OH8 C Ml'IHHM8JII,HHMH llOTe­
p.m.m 8~KTHBHOCTH perHCTpaUHH noneSHHX co6HTHA HS-38 c.71YqaffHHX 
CHrHanoB B 8HTHCOBll8I(8TeJII,HHX cqeTqmtax, pa60T8IOIIUIX B ycnOBHHX 
6oJII,mHx sarpysox; 

6) rrpennoxeH cnoco6 KOHTpOJIJI arrnapaTypu, npenttasHaqeHHott ItJIJI 
IlOHCKa pel(KHX co6HTHA C nOMOII!I>D penepHHX JI-MeSOHHHX H 8HTHnea­
TOHHHX C06HTidt; 

7) paspa6oTaHHHe anrrapaTypHHe ysJTH H npoBeneHHHe MeTonzqecxHe 
HccnenoBaHHH. cnoco6cTBOBanH ycnemHOMY BunonHeHHD excnepHMeHTOB no._ 
nOHCKY HOBHX THXBJTHX qacTHU H Ha6nnneHHD HI(ep'aHTHTPHTWI Ha npo­
TOHHOM CHHXpOTpoHe H~B8, BKCnepHMeHTOB no BU6HB8HIDJ 3tte,3tt HS 
Hnep npOTOH8MH c BHeprHeA 670 MeB Ha CHHlCpOUHMOTpOHe Jia6opaTOpHH 
HnepHHX npo6neM OWIH. 

IlpaKTHqecK8H 8H8qliMOCTb 
I) Paspa6oTaHH8H H8Ml'I MSTOnHKa ItJIJI BpeMeHHoro 8H8nH38 Hamna 

npHMeHeHHe B pHne ~H3R119CKHX ycTaHOBOK Ha YCKOPHT9JIJIX, T.K. B BK­
cnepHMeHTax, BwiOnHHSMHX Ha BTHX YCT8HOBK8X, Tpe6yeTCH TOqHoe 
crrexTpOMeTpHpOBaHHe BpeMeHHHX HHTepBanOB B ycnOBHHX BHCOKHX HH­
T9HCHBHOCTeA rryqxoB qacTHQj 

2) paspa60T8HH KOHCTPYKIU!H K00pl(HH8THHX I(eTeKTOpOB 60JII,lliHX 
pasMepOB c QI(KHMH CUHHTHJIJIIITOpaMII'., B KOTOpHX CBeToc6op ocymecT­
BJIJI8TCH nocpe,ncTBOM ITBO. Ha OCHOB8 paspa6oTammx KOHCTPYKIU!A MOE­
HO COSI(aBaTb xoopl(HH8THH8 I(8TeKTOpH 6om,mHX pasMepOB C IlOBHmeHHH­
Mif _npocTpaHCTBSHHO-BpeMeHHUMH xapaKT9pHCTHK8Mif npH OTHOCHTeJII,HO 
HeBHCOKOA CTOHMOCTH neTeKTOpOB ( no cpaBHeHIDJ C HCllOJII,SOB8HH9M 
TBep,noTeJII,HHX CUHHTHJIJIJITOpOB); 

3) npHBel(eHHHe pesyJII,T8TH excnepHMeHTaJII,HOro HCcnel(OB8HIDl 
crroco6oB KOMII9HCaUHH MMHM pasMepoB CUHHTHJLruITOpOB cqeTqHKOB Ha., 
HX BpeMeHHOe paspemeHHe noSBO.rumT BU6paTb onTnMBJII,HJtll cnoco6 KOM­
neHC8UHH ItJIJI KOHKp9THOI sa,naqH; . 
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4) paspa6o~aHH08 6ucTponeffcTBYllllee ycTpOffCTBO ItJIJI 8BTOMBTR119-
CKOro HSMepemm KPHBHX COBIT8I(9HHA (aHTHCOBll8I(9HHA) ITOSBOJIJIST ycxo­
pHTb npouecc H8CTpOffKH ycTaHOBOK, conepXSmHX MHOro neTSKTOpOB H 
MOKOB HaHoceeyHnHOff enexTpOHHKH; 

5) BHilOnHeHHoe annapaTypHoe pemeHHe KaHana aHTHCOBnaneHHff no­
SBOJIJieT npH sanaHHOM ypOBHe nonaMeHHH Mil'.HHMH3HpOB8Tb noTepH eip­
~8KTHBHOCTH perHCTp8UHH ns-sa CJJYqamx CHrHanOB B 8HTHCOBrrana­
T9JII,HHX cqe~mtax, pa6oTamtHX npH 6oJII,mHx sarpysxax; 

6) rrpe:Q.noEeHHHA cnoco6 KOHTpoJIJI annapaTypu B axcnepHM8HTe no 
noHCKY HOBHX THEeJmX qacTHU H 8HTMI(ep o6ecrreqHn BOSMOEHOCTb: 
a) ocymecTBHTb HenpepuBHHff axcrrpeccm KOHTpOJII, sa pa6oToA ycTa­
HOBKH B xone axcnepHM9HT~, 6) IlO,IlaBHTb MHHHHe I(OJII'OBpeMeHHUX 
HeCT86HJII,HOCTel Ha TOqHQCTb HSMepeHIDI BpeMeHHHX HHT8pBanOB cne­
KTpOMeTpOM no BpeMeHH rrponeTa, B)nonyqHTb npH o6pa60TK8 pesynbT8-
TOB nBHHH8 06 aqi{leKTHBHOCTH perHcTp8UHH ycTaHOBKOA HCKOMHX pell­
KHX co6UTHA, onpeneJIHTb MHHHH9 neACTBHH'pasxnqHHX KpHTepH8B Ha 
8~KTBBHOCTb OT6opa noxesHHX co6uTHff;. 

7) mmOnHeHHUe MeTOI(H'i8CKH8 HCCX8I(OB8HHH H paspa60TKH cnoco6-
CTBOB8.im ycnemHOMY saBepneHHD sxcnepHMSHTOB no nOHCicy HOBHX THEB­
JIHX qacTHU H Ha6JrlmeHm> J!l(8p BHTHTPHTRII Ha npoTOHHOM CHHXpOTpOH8 
mBS, 9KCnepIDJJ8HTOB no BH6BB8Hm> 3ae,3tt HS J!l(ep npoTOH8MH C 9H8p­
I'H81 670 MaB Ha cmtxponmuroTpoHe Jia6opaTopHH H,nepHHX npo6xeM 0WIH. 

MaT8pHan, HMOEeHHHI B I(HCcepTaUHH, conepEHT KOHKp9THH8 pe­
KOM8HnBIUtH ItJIJI npaKTlA8CKOro HCil~SOBaHHH. 

ABTop samaeT: 
I) nOXOlit8HH9 0 BOSMOlKHOCTH HSM8p8HM Bp8M8HHHX HHT8pB8XOB npH 

sarpysxax CUHHTHXJIJIUHOHHHX cqeTqHKOB no 2.107 qacT/c c TOqHOCTbD 

0,2-0,3 HCj 
2) pesyJII,T8TU HCCX8I(OB8HIDl napaMeTpOB PHI(a QI(KHX opra~e­

CRHX CUHHTHJIJIJ'lTOpoB; pesyJII,T8TH HCCX8I(OB8HHH xapaKT8pHCTHK nn­
KOCTHHX CQHBTHXJIJIUHOHHHX K00pl(HH8THHX l18T8KTOPOB, ItJIJl KOTOpHX pas­
pa60T8HH ROHCTPYKUHH, o6ecneqHBaDitH8 CBeToc6op no npHHUHrry IIBO; 

3) cnoco6 KOMII8HC8UHH BJIHJIHM reOM8TpR118CKHX pasMepoB CUHH­
THXJIJITOpOB cqi!TqffKOB B M8TOJ1HKe HSMepeHHI no BpeMeHH npoxeTa C 

noMOutI,D nponopD;l'!OH8JII,HOI KBMepu; 
4) 6HCTponelCTBYDJt88 ycTpolCTBO ItJIJI 8BTOM8TlA8CROro HSMepeH:rui: 

xpBBBX coBUanem (aHTHCOBllaneHHA); 
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5) pemeHne KaHaJia aHTilCOBrraneHntt, IIOSBOJIJlllI(ee O,nHOBpeMeHHO rro­
JIY'IHTJ, BllCOKntt ypOB8HJ, rronaMeHlm .II aqxfleKTHBHOCTJ, perncTpau.11.11 rro­
JieSHllX COdllTntt rrpn dOJIJ,ill.llX sarpysKaX aHTHCOBIIa,naTeJIJ,HUX C'leT'lillCOBj 

6) crrocod KOHTpomr arrrrapaTyp11, rrpe,nHasHa'leHHott ItJm rroncKa 
penKHX co611Tntt, C IIOMOl!ll>IO 'laCTHU, COl(eplltal!UIXC.fI B IIY'!Ke B .nocTa­
TO'IHOtt Mepe; 

7) pesym,TaTu nccnenoBaHntt PHlla neTeKTopoB n arrrrapaTypHUx 
ySJIOB, Cil.fISaHHHX C cosnaHneM, HaCTpottKott Il KOHTpOJieM ycTaHOBKil 
IlJllI ITOHCKa HOBUX T.figeJIUX 'laCTHU H aHTHHnep Ha CilHXpOTpOHe WPB3, 
nccnenoBaHH.fI, BUSBaHHUe ITOilCKOM BapnaHTa H paspa60TKOtt crreKTRO­
MeTpa no BpeMeHn rrponeTa ItJm aKcnepHMeHTOB no BudHBaHHIO 3tte,"H 
HS Hnep npCTOHaMU c aHeprneii 670 MaB Ha mmxpOUHMOTpOHe Jia6opa­
TOpnn MepHux rrpodneM Ov!HH •. 

Od'!>eM padoTu. ,URccepTaUH.fI COCTOHT HS BBeneHHH, 'leTupex rJiaB, 
SaKJIIO'leHH.fI H CIIHCKa nHTepaTypu. MaTepnaJI nnccepTaU.IIH HSJIOllteH Ha 
IO0 CTpaHHITaX, co,neplltllT 55 pucyHKOB H 6 Tadmm. 

CO.I{EPJKAIDJE PAEOTbl 

06ma.fI TeHneHUH.fI paSBHTH.fI SKCIIepUMeHTaJII,HOtt ~IlSHKH Ha ycKopn-
.TenHx COCTOHT B rrepexone K HSy'!eHHIO rrpoueccoB Il .fIBJieH.11tt, KOTOpue 
xapaKTepnsyIOTC.fI BCe MeH!,illllM.11 .II MeH.J,illIDvm ce'leH.11.fIMH. 3To, B CBOIO 
o-qepenr,, rrpen'I>HBJifieT Bee 6omm.11e TpedoBaH.11.fI K neTeKTopaM - .I{JI.fI 

HadnIOneHn.fI pe,nK.11x rrpoueccoB HeodxonilMo pa60TaT1, rrp.11 BllCOK.IIX .IIHTeH­
cnBHOCT.fIX rry'IKOB. Ilpn dommnx sarpysKax, ecnn He rrpnH.fITJ, crreunanr,­
HllX Mep, ,neTeKTOpU Ha'lnHaIOT naBaTJ, 060.11. 

B I968 ro,ny B rrepnon rro,nroTOBKn arrrrapaTypu ItJm aKcrrepnt/fGlj/ 
Ha CilHXpOUHKJIOTpoHe ~6~Topnn HnepHUX rrpo6JieM Ov!HH n Ha rrpOTOH­
HOM C.IIHXpOTpOHe mB3 rr~p~n HaM.11 CTO.flna sana'la - odecrre'IUTJ, IlSMe­
peHne BpeMeHffi!X IlHTepBaJIOB c TO'IHOCTJ,IO 0,2-0,3 HC B YCJIOBil.fIX BU­
COKilX .IIHTeHCHBHOCTett IIY'IKOB -qacTnu. B JIHTepaType (K I968 r.) 
IlM8JIC.fI p.fI,n 8KCIIepHMeHTaJIJ,HUX naHHUX od IlSMeHeHH.fIX KOSl'{xpnrweHTa 
ycnJieHH.fI, nonroBpeMeHHOii HeCTadnJIJ,HOCTil <li3Y B YCJIOBIUIX BUCOKilX . 
CBeTOBUX sarpysoK ~TOKaTona, KOTOpue dUJIH IIOJIY'leHU Ha m.mymc­
HUX CBeTOBUX IlJI.11 Ha pannoaKTHBHUX HCTO'IH:imax. ITpaKTH'leCK.11 OTCYT­
CTBOBaJin SKcrrepHMeHTaJll,HUe naHHUe no BpeMeHHUM .II aMIIJIHTynHUM xa­
paKTep.llCT:l!KaM CUHHTilJIJI.fIUilOHHUX C'leT'IHKOB, IIOJIY'leHHlle B YCJIOBH.fIX 
BllCOKOii .IIHT8HCHBHOCT'1'8 rry'lltax 'laCTHU ycKopnTeJiett. 3To nodynnno 
rrpoBecTn nccnenoBaHnlr, Ha ocHOBe KOTopux dunn paspa6o-
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TaHU C'leT'IHKH, o6ecrre'IHBmne BOSMOlKHOCTJ, IlSM8p8HH.fI BpeMeHHUX 
HHT8pB0JIOB C TO'IHOCTJ,D 0,2-0,3 HC rrpn HHT8HCHBHOCTil IIY'!Ka -qaCTHU 
B KaHaJie 2,5•I06 'laCT/C n sarpysKe OTneJIJ,HUX C'leT'IHKOB no 2°I07 

-qacT/c. Te E8 C'leT'IHKH IlCIIOJIJ,SOBaJIHCJ, Il B 8Rcrrepm1.eHTax, rrpOBonn­
MllX Ha cnHxpOmntJIOTpOH8 Ja6opaTopnn HnepHUX rrpo6JI8M Ov!HH. B CB.fISH 
C BTBM Tpe60B8JIOCJ, rrono6paTJ, TaKne·pellWM!l IIHTaHil.fI C'leT'llIKOB, KO­
TOpHe o6ecrre'IBBanH 6u BOSMOlKHOCTJ, HSM8'18HH.fI H8HCKaEeHHOil BpeMeH­
HOft Il aMIIJIHTy,nnott mnpopMaIWil OT C'leT'IHKOB HesaBHCHMO OT Bp8M8HHOtt 
CTPYRTypu IIY'IROB 'laCTHU. HccnenoBaHil.fI, BllIIOJIHeHHUe Ha rry'IKaX pas­
JIIl'IHUX ycROpHTeJieft H Ha .IIMIIyJIJ,CHUX CB8TOBUX ECTO'IHHKaX, IIOKaSaJin, 
'ITO MOl!HO o6ecne'IHTJ, IlSMepeime BpeMeHHUX EHTepBaJIOB C TO'IHOCTJ,IO 
0,2-0,3 HC rrpn Be~ax cpenaero aHO,nHoro TOKB .IICIIllTaHHUX THIIOB 
<li3Y He dOJiee 5 MA~-$qxpexra sarpysox (:ns111enen:ne ycnneHn.fI :n sa,nepE­
Kn IIO.fIBJI8HM BHXOl(HllX CHI'HaJIOB OT ~3Y) B SHa'IHT8JIJ,HOft Mepe MOlKHO 
rronaB:nTJ, BRJill'l8HH8M no,nnH'l'Kil '18TUpex IIOCJI8,nHilX M8lltnHHO,nHllX rrpoMe­
lltJTROB ~3Y OT CHJil,HOTO'IHUX CTadnJIHSHpOBaHHUX HCTO'IHHKOB H8II~ / 
HRR: • .Ivra: rroJIHoro ncRJimeHHSI aqxpeKTOB sa;pysox B axcrrepnMeHTai8-I2 

H8MII 6wm IIplmSlTH CJIO,nyDlll!e ,nono.mmT8JIJ,Hll8 Mepu: 
I. Bo ncex CUHHTIJJIJm:UllOHHUX n -qepeUKoBcKnx ,neTexTopax npmAe­

wumc1, ~OToyMHOlltl!T8JIIl C IIOHBE8HHOH B8Jm'lnHOft T8MHOBoro TOKB. 
2. Hanpllltemm Ha C'leT'lmt8X YCT8H8BJIEB8JIHCJ, TaK:m.m, 'ITOdll cpen­

rum B8JilJ1JmI8 8MIIJmTyil,ll BllXOl(HllX Clll'H8JIOB OT ib3Y ne IIJ)8Blllll8JI8 I B 
na corrpoTmurearm I00·OM. 

3. Ilpm..-e:a.,umcJ, ~opwrpOB8'1'8Jm C Hl!SRIDJ rroporoM -qyDCTBHT8JIJ,HO­
CTH (20 - 50) MB. 1IacT~ ~opwpoBaTe~eff pacrro~aranac1, B Henocpsn­
cTBeHHott 6Jm30CTH OT ~8T8KTOpOD, 'ITO IIOSBOJI:nJIO YMOHI,mHTJ, nanpm:e­
Hlm IIET8HHII CtJBTlUIROB ll B CBSI3l! C 3TH".J YMSHJ,illHTJ, cpe,nnd 8HO,nHUH 
TOK ibSY, onpe~eJIR:JllllJA sarpySO'llill8 xapalt'l'epnCTmtn C'IBT'IHKOB. 

HsMaperura, DllIIOJIHemme Ilpl! pas.mrnIOI1 llHT8HClilllHOCTH 2• (I05-I01' 
1!8CT/c, a TSRU np:a CTpo6npOB8HlIIl paSJill'IHHX y,iacTKOB ,nJIHT8JIJ,HO­
CTea nmtJIOB mIT8HCl'll3HOCTB, IIOK838Jm, 1ITO B 3Tlll'. yCJIOBIDIX BJllUIHH8 
sarpySKH Ha BpSMamme H 8MIIJmTyl(Hll8 xapaKTepncTmt:n neTeKTOpOB 
EClt!DD'l81lTC.fI. Pesym,TaTH 8THX HCC~e.noBaH:nft COCT8BJIJm'l' co,nept:aH.118 
II8pllOft r~aBH. 

Bo BTopoa rJiaBe rrpBBOMW~ pesy.;n,TaTu nccne~OBaHlift xap~xTe­
pncTmc K00p.ttml8THHX l(8T8KTOponvH ,nBO:lmHX CI(HHTilJ11IJlln{OH!lllX C'l8T11R­
ROB (c~lWm'l'Op rrpocMaTpllB88TCJI ltl3Yf/JI ~3Y) co CUHHTl!JlJI.fITOpaMH 
H8 mt,nKOft B TBep,noft OCHOB8 • .lL1IfI KOOp,JUm8THHX ,neTeKTOpOB B R8'18CT­
B8 pado-qoro B8~8C'l'BB 6wm BlldpaHH mr~ne CIUIHTEJIJI.fITOpH, T.K. no 
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npo3pa~HOCTH OHH cymecTBeHHO npeBOCXOll,fIT TBepnoTeJil,HHe. EunH 
H3rOTOMeHH H HCnHTBHH pa3R~HHe ROHCTPYRUHH llrnnROCTHHX CUffilTHR­

JUIUHOHHHX KOOplUffiaTHHX neTeRTOpOB (WIHHH CUIDITHRJUITO~~, 0,7 - 5 
MeTpoB, ceqeHHH IOxIO crl).-3RcnepHMeHTam,Ho noRa3aHO, qTO pa3-
pemeHHe ROOpll,HHaTHHX neTeRTOpOB B 3HaqHTeJil,HOil Mepe onpeneJUI8TCH 
R0~8CTBOM co6paHHoro HenPfiMoro CB8Ta, B OTRHqHe OT ll,8T8RTOpOB 

C ManHMH pa3MepaMIJr§~HHTHnJUITOpOB, pa3pemeHH8 ROTOpHX onpeneJUI­
eTCH npHMHM CBeToM. 0nTHMaJII,HH8 xapaRT8pHCTHRH nOJIY~8HH C ll,8T8R­
TOpOM, B ROTOpOM CB8TOC6op B llmnROM CUHHTHnJUITOpe ocymecTBJUI8TCH 
C noMOIUI,10 rionHoro BHyTp8HHero OTp8lK8HHH. CUHHTHn.lUITOpH nBOilHHX 
cqeT~llROB HM8RH OTHOCHT8JII,HO Manlle nonepeqHue pa3Mepu ~o~ono IO 
CM) noaTOMY B HHX npHM8HHnHCb TOJII,KO TB8pll,OT8Jil,HHe nnacTHKH. 

B neT8KTOpax C 6om,mHMH pa3M8par.m CUHHTHn.lUITOpOB cymecTB8H­
HHM RBJUI8TCH Bp8M8HHOH pa36poc, o6ycnOM8HHHH 38BHCHMOCTblO Bpe­
M8HH noHBn8HHH BHXO,IJ,Horo CHrHana ~3Y OT ROOpll,HHaTH npOXOll!ll,8HHH 

~aCTHUU qepe3 CUHHTH~Top. B TaKoil CHTyaUHH nJUI noJIYq8HHH Bpe­
M8HHOro paspemeHHH 0,2-0,3 HC H806XOll,HMO KOMil8HCHpOB8Tb BnHHHH8 

pasMepOB CUHHTHRJUITOpOB c~eTmo~l? Bp8M8HH08 paspemeHHe cneK-

TpOM8TpOB no BP~MeHH npM~'5:12· ' • 
B PHll.8 8KCnepHM8HT6tBJJi.fuine pasMepoB CUHHTHRJUITOpOB cqeTqH­

KOB Ha Bp8M8HH08 paspem8HH8 cneRTpOM8TpOB no Bp8M8HH nponeTa 
ROMII8HCHpOBanocb HBMH cyMMHpOB8HH8M aHanoroBHX CHI'HaROB BP8MH­
aMIInHTYll,HHX npeo6pa30BaTenen. H3MepeHHaH TQqHOCTb ROMII8HC8UUH no 
8TOMY M8T01JY COCTaBJUI8T o,r HC npH_H9M8H8HHH ROopnuHaTH IIpOXOlK­
nemm qacTHUU qepe3 neTeKTop Ha Ben~HHY nopmurn I MeTpa. HaMl'! 
6un peanH30B8H cnoco6 KOMII8HCaUHH reoMeTpHH CUIDITHJL,l.flTOpOB cqeT­

qHRQB B M8TO;IUIBe H'Mep8HHil no BP8M8HH nponeTa C noMOIUI,10 nponop­
UHOHam,noil RaMe~~ 3KcnepHM8HTaJII,HO IIOK83ElHO, qTO cnoco6 II09BO­
JUI8T B SHaqwrem,Hon Mepe HCRJIJl)qliTb MHHHHe pasMepoB CUHHTHJLIIlJTO­
pOB cqeTqlIBOB Ha HX Bp8M8HH08 pa3pemeHH8. B Pfill,8 8KCII8pHM8HT0~'

9/ 
rrpm:.eHHnCH cnoco6 ROMII8HCaUHH C noMOIUI,IO CX8M ROMII8HCaUHH reoMeT­

PHH (CKI'). ToqHOat'b ROMII8HC8UHH COCTaBJUieT OKORO D,Jr~J npn nn­
H8HHHX pasMepax CUHHTHnJUITOpOB nOPfinR8 Oll,Horo M8Tpa. 

OnHT pa60TH C paCCMOTp8HHHMH M8TO.ll,8MH K0~8HCaUHH II09BOJUI8T 

cnenaTb H8ROTOpHe BllBO.IUl 06 HX npeHMYm8CTB8X H H8ll,OCTaTKax. 
Han6onee npOCTHM H Hall,BlltHHM HBJUI8TCH cnoco6 cyMMHpOBaHHH CHrRa­
ROB BpeMH-aMIInHTYll.HHX npeo6pa90BaTenen, T,K. peanHsyeTCH Ha oc­
HOBe eTaHnapTHHX 6ROROB 8R8RTpOHHRH. Cnoco6 HBJUI8TCR T8RlK8 H 

H8H6onee yno6HHM e TO'ffiH speHHR B03MOlKHOeTH KOHTPOJUI OCHOBHHX 
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Y3ROB BpeMH-nponeTHHX eII8RTpOM8TPOB, BalKHUM npenMj'meeTBOM exeM­
HOro enoeo6a KOMIIeHeaUHH RBJUI8TeH 6HeTponeileTBH8 (saneplKKa BHXOll,­
HOro eHrHana OTHOeHT8Jil,HO BXOll,HHX OKORO 50 He). CX8MHlilil enoeo6 
noaBOJUI8T nOJIYqHTb enrnan OT eqeTqHRa (e WIHHOH eUHHTHRJIIITOpa 
nOPfinR8 MeTpa), e TOqHOeTblO 0,2-0,3 He,"npHBR38HHHW'R MOM8HTy npo­
XOll!ll,8HM qaeTHUU qepe3 eunHTHRJUITOp. Heo6XOll,HMOeTb B TaKOM eHrHa­
ne MOlK8T B03HHKHyTb npH sanyeKe npyrHX Tp8ROBHX ll,8T8KTOpOB 
(npeil~OBHX KaMep, CUHHTHnJUIUHOHHHX ronoeKOIIOB H8 ronoeKOIJHqeeKHX 
~3Y H T,ll,.). H, H8KOH8U, enoeo6 ROMIIeHeBUHH e nOMOIUI,D nponopun­
OH8JII,HHX R8M8p n03BOJIII8T noJIYqliTb M8KeHMaRbHO BOSMOlKHylO TOqHOeTb 
KOMII8HC8UHH. 3TO eBH38HO e T8M o6eTOHT8RbeTBOM, qTO H9B8eTHH 
nB8 ROopnHHaTH TO'ffiH BXO,IJ.8 qaeTHUU B neT8KTOp. B OeTaRbHHX eno­
eo6ax KOMIIeHenpyeTeR, RBK npaBHRO, Oll,HH H3 nonepeqHHx pasMepoB 
eUHHTHRJUITOpOB, o6uqHO MBKeHManbHHfi. 

TpeTbR rnaBa noeBHID8H8 M8TOll,aM Bp~M8HHOro eornaeOB8HHR 
CHI'H8ROB OT ll,8T8KTOPOB, pa60T8llXl{HX npn 6om,mnx sarpysRaX. IlpH 

HaeTpofiKe C0Bp8M8HHHX YCT8HOBOR, eosnaB88MHX WIH npoBeneHHH 8R­
cnepHM8HTOB no ~H9HR8 BHCORHX aaeprnil, KBR npaBHRO, B03HHR88T 
sanaqa BpeMeHHOro eornaCOBaHHR enrHBROB OT ll,8T8RTOpOB qaeTHU H 

non6opa sanepllt8K eHrHaROB B cxeMaX aneKTPOHHOli_ROrHKH. 3TH npo­
uenypu HHOrll,a Tpe6yIOT 3HaqHT8JII,HHX 38Tp8T Bp8M8HH, eenn HX npo­

HSBOltHTb BpyqHyIO. ,lJ,mI YM8Hblli8HHR 98TpaT BP8M8HH 6uno paspa6oTa­
HO H npHM8HRROeb yeTpotteTBO ll,Jl!J4,BTOM8THqecROro H3MepeHM KpH­
BHX COBnaneHHil (aHTHeOBIIall,eHHID. IlapaMeTpH ycTpotteTBa: ll,Hana30H 
H9M8H8HHR Sall,8plKKH 100 He, M8KeHMaJil,H08 M8pTB08 Bp8MH 135 He, 
HHTerpaJII,aaR H8RHHelhfocTb He xylKe 0,5%. CRopOCTb Ha6opa HH~OpM8-
UHH onpeneJUieTCR 6UCTpOll,8ilCTBH8M KOll,HpOBmHKa H, HanpHMep, npu 
pa60T8 e ROll,HpOBmHKOM EAII-6 ll,8HHOe ycTpottCTBO 38 H8CKORbKO ce­
KYHll. II03BOJUI8T onpenenHTb nonOlK8HH8 U8HTpa TRlK8CTH KpHBOH COB­
nall,8HHil C TOqHOCTblO 0,2 HC npH pa3p8W8lll!8M Bp8M8HH IO HC. 

IlpH npOB8ll,8HHH 9RCII8pHM8HTOB B ycnOBHRX 6om,mnx 3arpysoK 
H8p8nRO B08HHR88T H806XOll,HMOCTb peaRH98UHH 8qxp8KTHBHHX aHTHCOB­
naneHHtt, aw>eKTHBHHMH H880BSM 8HTHCOBII8ll,8HHR, ROTOpue nQ3BOJUilOT 
nOJIYqHTb M8KCHM8JII,H08 II0ll,8M8HH8 (OTHOCHT8.7Il,H8R CKOpOCTb c~eTa 
B MHHHMYM8 KpHBott aHTHCOBIIall,eHntt) C MHHHM8Jil,HOtt noTepett 8qq',8R­
THBHOCTH perHCTpaUHH IIOR88HHX C06UTHH H8-3a CJIYqalhfux CHrHBROB 
B e~eTqHKe 8HTHCOBII8ll,8HHH (OTHOCHT8JI1,H8R CROpoeTb eqeTa BH8 npe­
ll,8ROB pa3pemalll!ero Bp8M8HH KPHBOH 8HTHeOBII8ll,8HHff). PacCMOTpHM 
sall,8tzy IIOJIY~8HHR eqireRTHBHHX aHTHCOBnall,8HHH Ha IIpHMepe 8KCIIepH-
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M8HTa no IlOHcey HOBHX THX9JWX 'l8CTHU H 8HTimnep. OltHa HS npo6JreM 
B 8KCnepHM8HT8 88KJ.IDll8JiaCL B IlOJiy'q8HHH 8<pfleKTHBHoro Tpnrrepa, sa­
nycKa~ero YCT8HOB:icy Ha perHcTpamw OltH088PHltHHX 'q8CTHU ( Z= -I} 
c mmyJIJ,coM 25 raB/c H Maccott, npeB1m1a~ea Macey BHTHIIpoToaa. 
JL)m 8TOff U8JIH HCIIOJII,80B8JIHCb na rasOBHX noporOBHX -qepeHKOBCKHX 
C'q9T'qHK8, naMeHHe B KOTOPHX YCT8H8MHB8JI0Cb TaK, 'qT06H OHM aq>­
/peKTHBHO perHCTPHPOB8JIH Bee "JI9rKH8" 'q8CTHUH, IV.acca KOTOpHX 
Mem,me MBCCH 8HTHnettTOHa • .UOM "JI9rKHX" 'q8CTHU B IIy'lffie 6oJiee, 
'leM Ha lli8CTb nopg;zutOB B8Jili'ilIHH, np8BHlli8JI8 ltOJDD 8HTHlt8ttTOHOB. HH­
T8HCHBHOCTb IIO MOHHTOpy, COCTOJI1118M;Y HS C8Mll CUMHTH~OHHHX 
C'q9T'qlIKOB,COCT8MHR8 2,5-ro6 'l8CT/c, sarpysKa noporOBHX C'q9T'qH­
KOB, B~9HHHX H8 8HTHCOBil8lt8HM C MOHHTopoM,ltOCTHraJia I07-qacT/c, 
Heo6xonHMO 6ano o6ecrre-qHTb IIOMM8HH8 "Jiernnx" 'q8CTHU ltO YPOBHJI 
I0-

6 
C MllHHMBJll,HIDffl IIOT8pgMH 9qxp8KTHBHOCTH perHCTp8UMH IlOJI83HllX 

C06ETHff. 

MaKCHMBJll,HO ltOCTHlltHM!:lff YPOB8Hb IIOMM8HHH B CX8MBX 8HTHCOB­
Il8lt8HHtt onpeneMeTCH ~H8:wi8CKOff H CX8MHOff H89qxp8KTHBHOCTbD. ~l'l-

3Wl8CK8R H88qxp8KTHBHOCTb 8HTHCOBII8lt8Hll'fl sanaeT npeneJII,Hliff ypo­
B8Hl, II0Jt8M8Hll'H, KOTOpJ.lli MOllteT 6ETb ltOCTnrnyT B lt8HHHX YCJIOBHHX 
OIIETa. B HameM c.ny-qae BTOT YPOB8HI, onpeneRRRCH c.nyqafm:w.m COB­
naneHHHMll B MOHHTope H ~OJieff 8HTHlt8ttTOHOB B ny'lffie. F.cJIH npenno­
JIOlEHTb, qTo ~H3R1!8CK8H H89qxp8KTHBHOCTb OTCyTCTBYeT, TO YPOBem, 
II0lt8M8HHH, KOTOpm! lt0CTHr88TCR B cxew.ax 8HTHCOBII8lt8HHtt, onpe­
nenaeTCR CX8MHOff H88qxp8KTHBHOCTDD. K MOM8HTy npOB8lt8Hl!R Hamnx 
HCCJI8ltOB8HHff 6ano IIOK888HO, qTo HCIIOJIJ,SOBBHHe B K8H8JI8X 8HTH -
COBnaneHnfl YCTpOffCTB, ~OPMllPYJllUJX CHrH8RH IIO 8MIIRHTyne H ltRHT8JII,­
HOCTH, II08BOM8T JIHKBHltHpOB8TD np~u CX8MHOfl H88qxp8KTHBHOCTH 
8HTHCOBII8lt8HHff, 8CJIH MHT8Jll,HOCTb BHXOltHHX CHrH8JIOB ~0pMHpOB8-
T8JI8fi npeBwaeT HX MepTBoe BpeMS:. B TaKnx cxeMHux ycJIOBm 6wm 
H3M8p8HH RpHBH8 8HTHCOBII8lt8Hll'ff npn M8JIOtt sarpysKe C'q8T'qmtOB. 
H8M8p8HHH8 Rpmme HM8DT 06~ BHlt, T.e. CMOHH KpHBHX onpene­
MDTCR ~POHT8MH C~OPMHPOB8HHHX CHrH8JIOB H pas6pocoM BP8M9H HX 
Il0HM8HWI, 8 06JI8CTb IIJI8TO ll MHHHMYM8 Rp:imux npHMepao COOTB8TCT­
BY8T paSHOCTH MHT8Jll,HOCT8ff CWOpMl'Ip0B8HHHX CHrH8JIOB B K8H8JI8 
8HTHCOBII8lt8Hll'fl H B MOHHTope. C YB8nnqeHH8M HHT8HCHBHOCTH HSMe­
peHHHe B Tex xe CX8MHHX YCJIOBRllX KPHBH8 8HTHCOBII8lt8HHff CT8HOBRT­
CH cymecTB8HHO 8Cl!MM8TPH1IHHMH. IIpn l!HT8HCHBHOCTH IIO MOHHTOpy 
2,5·ro

6 
qacT/c u sarpysKe noporoBax cqeTqmtoB ro7 qacT/c cKo­

pocTb cqeTa ll8M8HJI8TCR Ha OltHOM CMOHe KpHBofl 8HTHCOBIIaneHHtt Ha 
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IIOpgltOK B8~HHH C HSM8H8HHeM sanepl!tKH B MOHHTope Ha 0,5 HC, a HS 
npyroM - Ha 4'ac. AHaJIH8 ~OpMH KPHBHX 8HTHCOBII8lt8HHfl IIOK888JI, qTO 
xapaKT8P H8M8H8HM _KpyToro CMOH8 KpHBOfi o6ycJIOM8H pas6pOCOM Bpe-

MeH IIOSIBJI8HHH CHI'H8JIOB B rroporoBOM -qepeHROllCKOM cqeT'qHK8 H ll MOHHTOpe, 
8 IIOJiororo - CT8THCTHKOff BpeMeHHOro pacrrpeneJiemm CllI'H8JIOB ll IIO­
poroBOM tJepeHKOBCKOM cqeTtJHKe. C YB8JIWl8HH8M MHT8,lll,HOCTH CWOJr 

_MHpOBaHHoro Clll'H8JI8 B K8H8JI8 8HTHCOllII8,l{eHnff (rrpn ~HKCHpOBaHHOM 
M8pTBOM Bp8M81il'I) ypOll8HI, c-qeTa B MHHHM;YM8 KpHBHX 8HTHCOBII8~8HHfi 
YM8HDW88TCR, HO OltHOBp8M8HHO yMem,maeTCR H OTHOCHT8Jll,H8R CKOpOCTb 
cqeTa BHe rrpeAeJIOB paspemannero BpeMeHH KPHBHX 8HTHCOllII8lt8Hl!lti 
(T.e. P8CTYT IIOT8PH sqxpeKTHBHOCTH perHCTpau:im IIOJI88HHX C06ETntt}. 

PesyJll>T8TH 8H8JIH88 ~OPMH KpHBHX 8HTHCOBII8lt8HHtt !IpH 60JIDlliHX 
sarpysKax lt8T8KTOp0B IIOR858JIH, ~TO ltJIR rro.nyqeHHR 8~8KTHllHHX aH­
TllCOBll8lt8HHft He06XOltHMO MHHHMJ!ISHPOll8Tb lt,ID!T8JIJ,HOCTb H pas6poc 
BpeMeH llOHM8HHR CWoPMHPOB8HHHX Cl!lrHaJIOB MOHJ!!Topa l!I rroporOllHX 
-qepeHKOllCKHX C"i9T'lllKOll. KpOMe Toro, H80~XOltHMO, tJT06U IIp0;11.7I8ll8-
Hl!l8 CW0PMHPOB8HHOrO CHI'H8JI8 aHTJICOBII8lt8Hl!lff' IIpOHCXO-
lUIJIO TOJll,KO Bero qacTn (B8JIH"iHH8 KOTOpott paBHa pa8HOCTH ;ll.7IHT8Jll,­
HOCTH H MepTBOro Bp8M8Hl!I}, KOTOpaH ltOJilltH8 6HTb ItOCT8TO~HOtt ltJIR 
IIpmtpHTHR ltRHT8JIJ,HOCTH H pas6poca BpeMeH IIOHM81il'IH CHrH8JIOB MO­
HHTOpa. 

IIpHM8H8HH8 paspa60T8HHllX CUI!HTHJIJIHUMOHHHX c~eTtJIIBOB C BHCO­
KHMH Bp8M8HHIDJm H sarpySO'qHHW]' xapaKT8pllCTHK8MH, COOTB8TCTBYD­
lllHX qepeHKOBCKHX cqeTqmtoB, 8 T8Kllt8 COOTB8TCTllYJal188 CX8MH08 peme­
HH8 K8H8JI8 8HTHCOllII8lt8HHtt IIOSBOJIHJIO B 8KCII8pHMeHTe IIO IIOllCKy HO­
BHX TRaeJWX 'q8CTHU H H86JI!Jlt8HID'.l Hnep 8HTHTpllTM no.nyqHTD CJI8lij7D­
l!tlf8 pesyJIDT8TH. IIonaMeHne, no.nyqeHH08 C IIOMOIItE,D wx -qepemtOB­
CKHX c~eTqHKOB COCTBBWIO ro-6, a IIOTepn 8qql8KTHBHOCTH perncTpa­
UHH ns-sa CJiy"i8llHHX CllI'H8JIOB B rroporoBHX -qepemtOBCKHX cqeT"iHK8X 
He IIp8llH!118JIH I5% IIpH HHT8HCHllHOCTH IIO MOHHTOpy 2,5°I06 ~8CT/C H 
sarpy3K8 tJ8pemtOllCKH~ C"ieTqmtQB ltO I07 "i8CT/C. 

B ~8Tll8pTon rJiaBe paccMOTpeRH IIpHM8H8HR8: paspa60T8HHOtt Me­
TOIUmH B 9RCil8pHM8HT8X H8 YCKOpnTem: IIOHCK BapnaHTa n·paspa-
60TR8 BpeWI-IIpOJI8THOrO CII8KTpOM8Tpa, IIpHMeHRBIIIerocH B 8KCII8pHM8H­
T8X IIO BH6HB8HHJJ 3tte,3tt l!IS Rlt8P IIpOTOH8MH c_aHeprnen 670 MaB H8 

· CHHxpOnmtnOTpOH8 JiffiI OWIH, a 'mKlte anrrapaTypa B YCT8HOBR8 l1,7lH 8KCIIe­
Pl!IM8HTOB IIO IIOHCKY HOBHX THEeJJllX "i8CTHU, H86Jmlt8HHD Hlt8P BHTHTpH­
THR HS IIpOTOHlIOM CHHxpOTpOH8 MB3. PacCMOTpeH pan CII8UM8Jll,HHX 
IIpHi§MOB H arrrrapaTYpH!n: Y8JIOB, IIplIM8HSIBl!IHXCR ltJlR HaCTpoihm ycTa-
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HOBKH H KOHTPOJIJl ee pa60TOCnoco6HOCTH B xone BIIDOJIHeHHHX 8KCnepH­
MeHTOB. 

,!J.7m 8KCnepHMeHTa no BH6HBaHmo 3He,3H H3 Hnep npOTOH8MH C 
8HeprRell 670 MsB Ha CHHXpOIUIBJIOTpOHe JIHl1 011HM Tpe6oBanoc:& paapa-
6oTaT:& BpeMH-nponeTHmi cneKTpoMeTp, 06nanaDIU1ll 6onLmon cBeTocH­
noll, xopomHM paaneneHHeM no CKOpOCTH ~aCTRU BO BC6M Tpe6yeMOM 
nHanaaoHe RMTIYnLCOB, a TaKEe BHOCRllld B ny~OK Mmll!ManLHO nonyCTH­
MOe KO~eCTBO BemecTBa. BunoJIHeHHHe HccnenoBaHHH n03BOnHHH C03-
naT:& BpeMH-nponeTH!rn cneKTpOMeTp c BpeMeHHID/1 paapemeHHeM 0,35 HC 
npH aarpy3KaX 6a30BHX c~eT~HKOB no ro7 ~acT/C (T9JI!llHHa no llY'IlCY 
CUHHTHJLIIHTORa nepBoro 6aaoBoro c~eT~mca 5 MM, nonepe~Hue paaMe­
pu 60x50 MM"). C noMOmLD 8Toro cneKTpOMeTpa 6UHH H3MepeHH HM­

llYnLCHHe cneKTPH Haep 3ile,3H, HCnycKaeMHX npH B3aHMonellCTBHH npo­
TOHOB c SHeprHel 670 MaB c HaPaMH. 

llitcnepHMeHTH no noHcey HOBHX THX6HHX ~aCTRU H aHTHHaep 6u­
HH BWOJIHeHH B ny'Ilte OTpmi;aTenLHO 3aPfil[8HHHX ~aCTRU, reHepHpye­
MHX npOTOHaMH C 8HeprHell 70 raB Ha_BeyTpeHH~ll MHmeHH yCKOpHTeJIJl. 
.n.,m npoBeneHHH sKcnepHMeHTa 6una coanaHa ycTaHOBKa, nosBOJIHr.CllaH 
perHCTpHpOBaT:& ~aCTRUH C aa,PJmOM Z = -I B l(HanasoHe M8CC 2 - IO 
M8CC npoTOHa B yCHOBHHX BHCOKOll <pOHOBOll sarpySKH "nerKHMR ~aCTH­
IJ;a1'J'.H ( 1r: Ir, p). H.neHTH<{JHKaUHH ~acTHU no Macce npoHaBonMac:& 
lUlYMH HesaBHCHMIDIIH MeTonaMH: nyTeM H3MepeHHH BpeMeHH nponeTa H 

. yrna qepeHROBCKOro HanyqeHHH npH qJHKCHpOBaHHOM HMilynLce. ~T06H 
o6ecneqHT:& HanelltH08 BHneneHHe THm6HHX ~aCTRU (Hx~3Kp) CpenH 
roII_ ro12 6onee H6rKHX ~aCTRU,npOH3BOnHnac:& MHOrOKpaTHaH O~HCT­
Ka ny'Ilta aHaHHBHPYDIU!MH 1'J'BrHHTaMH, ll,llyKpaTHOe onpeneneHHe RMnYJII,­
ca ~aCTRU, H3M8p8HH8 CKOpOCTH qacTRU H8CKOnLKHMH H8SaBHCHMID/IH 
neTeKTOpaMH, a TaKXe KOHTpOnL Kaxnoro C06HTHH no 6on:&mOMy qHcny 
napaMeTpOB. YcTaHOBKa pa6oTana Ha nHHHH c 3BM, KOTOpaH o6ecne­
~HBana B03MOlKHOCT:& o6pa60TKH ~aHHHX H KOHTpOJIJl OCHOBHHX YSHOB 
ycTaHOBKH B peanLHOM Bp8M8HH, ~TO HBJIJl8TCH He06XOll,ID/lHM YCHOBH8M 
npH BHnomeHHH ll,JIHTenLHHX npeUH3HOHHHX H3M8p8HHll Ha yCKOPHTene. 

YcTaHOBKa conepxana cne;zr,ylOIIlile OCHOBHH8 ysnu: MarHHTOOnT~e­
CKHll RaHan; CHCTeMH MOHHTOpHpOBaHHH ny'Ilta H npell,llapnTenLHOro OT-
6opa co6mnll (TpHrrep); cneKTpoMeTp no BpeMeHH nponeTa (CBIT); 
MHOrOKaHanLHmi H aH<{l<{lepeHUHanLHmi ~epeHROBCKHe ·c~eT~HKH (Mt!C H 
,nqc); CHCTeMS aMII.IIHTYnHO-BpeM8HHOro aHaHHSa; annapaTypa conpH­
X8HHH C 3BM. 

IlpOXOitmnHe ~epes KaHaH ~acTmm perHCTpHpOBaHHC:& MOHHTOpOM, 
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COCTORlllHM H3 ceMH CUHHTHJIJIJIUHOHHHX c~eTqliROB, pacnonoxeHHHX no 
KaHany paBHOMepHO Ha 6ase ll,JIHHOll IOO MeTpOB. TpH c~eT~HRa MOHHTO­
pa 6wra BHilOHH8HH ll,llOllHHMH H HCnOnL30BaHHC:& TaKX8 B CHCT8M8 aM­
nHHTynHO-Bp8M8HHOrO aHaHHsa. ,!J.7m rrpell,llapHTenLHOll nHCKpHMHHaUHH 
nerKHX ~BCTHIJ; Ha aHTHCOBnaneHHH C MOHHTOpOM BKJilO"JaHHC:& ll,lla raao­
BHX noporOBHX ~epeHKOBCRHX c~eT~HKa Cr H C3, o6pa3yH TpHrrep 
Mc1c3• B lUlYX npyrnx noporoBux ~epeHRoBCRHX c~eT~HKax naBJieHne 
ycTaHaBJIHB8HOC:& TaK, ~To6u OHH sifxIJeKTHBHO perHCTpnpoBaHH Bee 
nernHe ~aCTRUH, a TaKxe aHTnnellTOHH. 

TpHrrepu ~ic1c3 nocTynanH Ha sanycK BpeMH-nponeTHoro cneKTpo­
MeTpa, MHOrOK8H8nLHOro H nHqx'pepeHD;namHoro ~epeHROBCKHX c~eT~ll­
KOB H CHCTeMH 8MilHHTYnHO-BpeMeHHOro 8H8HH88. HaMepeHHe CKOpocTeil: 
~aCTRU npOH3BOnHHOC:& C ~OMOmLll CBIT (conepxamero TPH c~eT~HKa Br, 
B2,B3) Ha nOHHOll 6ase (I02 MeTpa) H lUlYX nony6asax (52 H 50 r.mT­
poB). C uemll HCKJID~eHHH aqx'peF.TOB aarpy30K CUHHTHJIJIJITOp cqeT~HKa 
Br, pacnonoxeHHoro B Ha~ane xaHana, 6un_pasneneH Ha ll,lle H30HHpo­
B8HHHe DJlyr OT ,11,pyra no CBeTy ~aCTH, K8lK,I(8H H3 KOTOplIX npOCMaT­
pHBanac:& CBOHM <I>3Y. ,!J.7m yny'lllleHHH Bpel\1eHHOro paspemeHHH KBl!OUIB 
H3 Cll;HHTHJIJIJITOpOB C~6T~HKOB ~ H B3 rrpOCM8TpHB8HCH ~eTHp:&l\UI qJO­
TOyMHOlltHTeHHMH. Paapeme1rn-e cneKTpoMeTpa no BpeMeHH nponeTa 6uno 
He xyxe 0,3 HC no BC8M 6esaM npH HHTeHCHBHOCTH ny'Ilta ~BCTHIJ; B 
K8H8H8 2,5•I06 ~acT/c. . . 

HesaBHCHMOe onpeneneHHe CKOpOCTH ~aCTRU npOH3BOnHHOC:& C no­
MOmLll MtIC (B HHT8pBane M8CC I,6t1fMx~3,3Mp ) H ,nqc, HBCTpo·eHHOro 
Ha perHCTpaUHD aHTHTPHTHH. 

Bo Bcex neTeKTOpax B ycTaHOBKe (KpOMe MtIC) HCnOnL30BaHHC:& 
<I>3Y XP I020 H XP 1023, onTHMHSHpOB8HHH8 no Bp8M8HHOr.w paapemeHHll 
H sarpyso~HID/1 xapaKTepHCTHKaM. 

B Kaxno~ co6mHH no Tpnrrepy Mc1c3 B cncTeMe aMllllHTynHo-Bpe­
MeHHoro aHaHHSa perHCTpHpOBanac:& cnenymaH HHqJOpMaUHH: Bp8M8HHH8 
OTM8TKH H 8MllllHTYnH CHI'H8HOB OT ,IlBOllHHX CIJ;UHTHJIJIJIUHOHHHX H nopo­
rOBHX ~epeHROBCKHX c~eT~HKOB. Bp8M8Ha nponeTa CBIT Ha nonHoll 6a­
se H lUlYX nony6aaax, Bp8M8HHHe OTM8TKH H aMIIHHTYnH CHrHaHOB OT 
<I>3Y ,nqc, KOOpnHH8TlI OT ronocKon~eCKHX <I>3Y WIC, aMll/lHTynH CHrHa­
HOB OT 6aSOBHX c~eT~HKOB, a T8KEe no 40 norH~eCKHX npH3H8KOB. BcH 
npHHHTaH HH<{lopMaUHH c noMomLD annapaTypu conpHESHHH nepenaBanac:& 
B 3BM. 

B naHHOll nocTaHOBK8 OllHTa ~acTmi;a, HneHTHqJHD;HpyeMaH KaK aH­
THMPO HHH HOBaH THEeHaH ~aCTHUa, nonEHa npollTH ~epes B8C:& K8H8H 
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c 38Il,8HHOtt ITOCTOHHHOH CKOpOCTbD, Bll3B8Tb cpa6aTNB8HHe MOHHTOpa, 
He conpoBolltil.aTbcH cpa6aTNBaHneM HH onrroro noporoBoro C'!JeT'IJHKa; B 
CUHHTHJIJI.fIUHOHHNX C'IJ8T'IJHK8X BN3B8Tb CHrHaJI, COOTBeTCTBYBX!lHil rrpo­
XOlltil.eHHD peMTUBHCTCKOH Onff038pRnHOil 'IJ8CTUUl1, H He corrpOBOllm8TbCJI 
npyrm.m 'IJaCTHUaMH B rrpeneJiax paapelllannero BpeMeHH Hamett arrrrapa­
Typu. Or6op T8Kl'IX 'IJ8CTlm npOH3BOnMCJI no psuzy Kpl'!TepneB. Onttl'IM 
Jf3 SqxlieKTHBHHX KpHTepueB OT6opa OK838JIOCb Tpe6oBaHHe ITOCTOJIHCT­
B8 CKOPOCTH 'IJ8CTHU Ha y'IJaCTKe KaHaJia Mel!UIY nBOHHliMH C'IJ8T'IJliK8MH. 
3qxpeKTHBHOCTb nam1oro KPHTepl!R OT6opa no OTHomeHJIID K HCTHHHNM 
'IJ8CT1maM COCT8BHJI8 99%, a KOS@)HUHeHT ITOil,aBJieHHH !pOHa - 20. 
TipHMeHeHJlle KO Been Ha6paHHOt1 CT8THCTHKe ;nBHHOrO KPHTepHSI OT6opa 
B CO'IJOTaHHH C HH!pOpM8UH8H O cpa6aTUB8Hl'IH TOJI:E,KO OP,HOH HS nOJIOBHH 
C'IJ8T'!Jmta Br H HHipOpM8UH8tt OT noporOBUX 'IJepeHKOBCKHX C'IJ8T'IJHKOB 
CrC410CT8BHJIO 28 co6HTHH (HS 5•I05 saperncTpHpOB8HHHX TpnrrepOB 
fvfe1'rr3) • Hcrrom,SOBaHHe HHipOpMBUHH OT CBJI (na11te 8CJIH H8 npHBJI8K8Tl, 
HHipopMaUHD OT Ml!C H ,UlIC) nOSBOJIHJIO OnliOSH8'1JHO Hil,8HTHqJHUHPOB8Tb 
24 co6UTM, K8K 8HTHll8iiTOHN H 4 - K8K ,mpa 8HTHTpH'l'M. Cpenn 
3,75•I011 'IJ8CTHU, nponymeHHHX '!Jepes yCT8HOBKY B xone SKCIT8pHMeH­
T8, He 6NJIO saperneTpHpOBaHO HH OP.HOH HOBOtt TmteJIOil 'IJaeTHUU C' 
Maecoii, npeBlllllalll!efi Macey Slllep aHTH'l'pHTM. 

IlpoBeil,eHl'le ;nJmT8Jll,HHX npeUHSHOHlllIX Bp8M8HHUX llSMepeHntt B 
ycJIOB:rutX Bueoxon llHT8HellBHOeTH ny'IJKS npeil,7,RBWIO noBumeHHU8 Tpe-
60:samm K Il,OJII'OBpeMe1mon eT86:1iJU:,HOCTlf annapaTJpll Ja ROH'l'pOJID oc­
HOBHHX ycJIOBni 3Kenep:imeHT8. ,ILng BllnOJIH8HHSI STnx·Tpe6oBaHd 6WI 
npennpnrurr ~ enemmm,HHx Mep, KoTopue saKJID'!JaJIJae1> B cJiell;YIC!llOl4: 

I. B lta'IJeeTBe T8CT8 D')ISI npOB8pKH yeTaHOBRn,"npe;ll,H8SH8'1J8HH02 
ll,1IJi noHeK8 p8~HX e06UTHff, 6UJIH BU6paHll eo6UTHJI, OTB8'1J81Xllll8 llpO­
XOlilteHJm '!Jepes ycTaHODKY 'IT:.MeSOHOB. 3TH co6uTim, B·KOJm'IJecne 
3 - 5 IllTyK 38 IUmJI IlOp,M8IllHB8JIHel> K TpnrrepaM MCrC3, eoneplli8n:tHM 
8HTHil,8HTOHU C npm1ee1,n (p()H8. PasHnua B MBccax 1r.:Mesoaa H 8HTll­
~ei\Toaa JIBJI1i8TCJI a6eOJDOTHOA B8JIH'!JmIOil. :no 06CTOSIT8JII,eTBO H HC­
IlOJlI,SOBaJIOCL H8MH KBR OeHOBHOil Teer lV.UI npOB8p!tH H KOHTpOM 
npaBM1>HOcTiilpa6oTu annapaTJpll (aanpmi!ep, B cnexTpe no BpeMaim 
rrpoJieTa nocTORHHaJI paSHHUB B w,aeeax 'JT:.MeSOHa U 8HTHll8HTOH8 
.ItOJIEHa o6ecne'IJHB8Tl, nocToJIHeTBO H8M8pH8MOrO BpeMeHHoro HHTepBa-
Jia ii-~). MHipOpY2UHJI OT penepHHX 1f~M830HOB IlOSBOMJia 
SKenpeccso KOHTpOJmpOB8Tl, pa60TY Been yeTaHOBKH B xone BKenep:n­
M8HTa, a npH o6pa6oTKe IlOJIY'IJ8HHUX pesym,TaTOB nonannTL :BJmmme 
lJ.OJirOBpeMeimUX aeera6:wn;HoeTeff (HSM8H8Imff T8Mil8P8TYPll, Hanpm:e--
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HHH B ceTn ll T.II,.) Ha TO'IJHOeTb H8Mep8HllH BpeMeHHhIX llHT8pBaJIOB 
CBTI. IfuqiopMaU~H OT penepHUX ~:.Me30ITHhIX C06UTllfi Il08BOJIJIIJia TaKlKe 
ITOJIY'IJHTI, naHHhle 06 8qxp8KTHBHOCTH perncTpaUHll YCT8HOBKOH HCKOMhIX 
perornx eo6hITHll, 

2 • .IIonOJIHHT8Jil>Hhlll ROHTpOJil> Tp8RTOB aMilJIHTYll.HO-Bp6M8HHllX H3-
MepeHHfi ocymeeTBJUIJICH _Ha II-co6hITlliI~, .ItJIH KOTOpux Cl!rHaJI MOHllTOpa, 
OTRpUBaJOOlHfi JI.l-!Hefufue BOpOTa,saneplKHB8JICR Ha ?O HC. TipH STOM B 
eJIY'IJae OTCyTeTBHJI CHrHaJia Ha BXOll.8 JIUHefiHhIX BOpOT perHCTpHpOB8JI­
CH m,enecTaJI, a npH HaJIH'IJHH CJiytJafiHoro CHrHaJia - H8KOTOpoe 8H8-
'IJ8HH8 8MITJIHTYII.H A. TaRHM o6pasoM HenpepUBHO perl'!CTPHPOB8JICH ya­
Klltt penepHhIH IlHK IlI,8lJ.8CT8JIOB, no ROTOPOMY KOHTpOJillpOB8JI8Cb CTa-
6HJil>HOCTl, HYJI8BhIX ypOBH8ll B TpaKTax ltJIH 8MllJIJIITYll.HllX HSMepemin Il 
H8K8IDIHB8JI8CI:, eTaTHCT.IIBa CJiytJafillhIX cpa6aTUB8Hllfi )l.8T8KTOpOB, 

3. ,ILng 8BTOM8TH'IJ8CKOro ROHTpOM H HSMepeHHH IlOTepl> sqxpeKTHB­
HOCTH 118-88 CJIY'IJ8HHUX CHrH8JIOB B 8HTllCOBnanaT8Jil>HllX C'IJ1:iT'IJllK8X 
6uJia paspa6oTana .11 np1™eHJIJiac1, ynpaBJIHeMaR aJieKTpomrnH aaneplKRa, 
KOTOp8H no CllrH8JIY OT 3BM (I pas B 'IJac)·nsMeHRJia Bp8M8HHYIO OT­
MeTKY CllrHaJia MOHHTOpa Ha qiHKeHpOBaHHyD BeJIH'IJIIHy. 

4. ,ILng yeTp8H8HllH BOSMOlKHllX neperpysoR amrapaTypu I o6yCJIOB­
JI8HHllX cpJIIOKTYBUIDIMl! HHT8HCHBHOCTU, perli!CTpl'lpOB8JIHCb ITOR838HHH 30 
rrepectJeTHHX np.116opoB, Il,JJHT8JI:bHOeTb ll D6COJIIOTHOe Bp8!Af! KalKil,oro 
UHKJia l!HT8HCHBHOCT.ll, BpeMH BHyTpH Umt~a llHT8HCHBHOCTH ltJIH RalKil,o­
ro OT06paHHOro C06hITM, a T8RlKe HHT8HCllBHOCTb BO BpeMeHHOM UH­
TepBaJie I MKC no H IlOCJie R8lltll.Oro 0T06paHHOro C06hITllJI. 

5. Bee neTeRTOpll B YCT8HOBK8 6um1 CH86l!t8Hhl ID✓.IIYJil>CHllMH CBe­
TOBllMll HCTO'IJHHK8Mll, CHrH8Jill OT CB8TOBllX l'ICTO'IJHHKOB eKOppe­
JillpOBaHU no Bp8M8HH H 8MilJillTyne TaR, 'IJT06hl l!MllT.llpOB8Tl> rrpOXOlKil,e­
HHe '!Jepes yeTaHOBRY ::IT-M830H8, KaR npaB.llJIO, yCT8HOBKa pa6oTaJia 
OT eB8TOBUX llCTO'IJH.IIBOB BO BpeMR BhIHylltIJ.8HHhIX oeTaHOBOR ycKopuTe­
JIH, '!Jro nOSBOJIHJIO Il,OITOJIHHTeJil>HO ROHTpOJillp0B8Tb ll.OJirOBp8M8HHllfi 
npettip annapaTypu, a TaKlK8 neplKaTb ycTaHOBKy B IlOCTOHHHOil rOTOB­
HOCTll K pa60TC. 

0CHOBHHe pesyJil>TaThl lJ.HCeepTaUJIIH COCTOHT B CJI8Il.,YIOOl8M: 
I. BrrepBue llCCJI8Il,OB8HO BJillRHlle HHT8HCllBHOeTn l'I CTpyRTypu ny'IJ­

ROB 'IJaeT.l-lU Ha BpeMeHH!l8 H 8MITJIHTY,ll.Hhle xapaKTepnCTllKH CUHHTllJIMUFI­
OHHUX CtJeT'IJliKOB, M8JIOlK8HHl,lfi B ll.HecepT8Ullll M8X8HJll3M,H8M8H8HllH yc.11-
JI8HUH l'I BpeMeHH IlORBJI8Hl'IH cnrHaJIOB OT C'IJ8T'IJHKOB, pa60T8!00ll'IX B 
yeJIOBllHX 60Jil>illl'IX sarpysoK,nOil,TBeplltIJ.88TCH pac'IJeTOM H SKenepnMeH­
T8JlI,HhIMH Il,8HHNMll. 3KenepHMeHT8JlI,HO HeCJI0ll.OB81lli enoco6u, IlOSBOM-
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Jlllll9 nonaBHTl, BJIHJIHHe 60JII,mHX sarpysoK Ha xapaKT9plICTllKH ci:um-_ 
THJIJmIU{OHHHX c~eT~HKOB. Paspa6oTaHa M9TOIU{Ka noSBOJUUlll8R nplI 
sarpysKaX CIU!HTH.1IJISIUHOHHHX c~eT'llKOB no 2•!0❖ ~acT/C HSMepRTl> 
Bp9M9HHH8 HHT9pBaJIH C TO~HOCTLD 0,2-0,3 HC. 

2. HccJieitOBaHH napaMeTpH pgna lltHnKHX opraH~eCKHX CIU!HTH~­
TOpon. Paspa60TaH11 lI lICnHTaHH KOOpnHHaTHHe ll9T9KTOpH 6onmlIX 
pasMepOB (ll)IlIHH CIU!HTH~OpOB llO IlRTH M9TpoB, ce~eHHR IOxIO cJ.f) 
C UnKRMH CIU!HTlI~TOpaMlI. 3KcneplIM9HTaJil,HO lICCJienoBBHO BJIHJIHHe 
yCJIOBllff CB9TOC06HpaHlIR Ha npocTpaHCTB9HHOe H BpeMeHHOe paspeme­
HlI8 lltHnKOCTHHX CIU!HTH.1IJISIUHOHHHX KOOpIUrnaTHHX ll8T8KTOpOB. IloKasa­
HO, ~TO B OTJI~He OT neTeKTOpOB C MaJIHMlf pasMepaMlI CIUillTH~TO­
pOB ( < I0 CM) paspemeHne KOOpnHHaTHHX neTeKTOpoB B SHa~HT8Jil,HOff 
Mepe onpeneJIRSTCR KOJIH~8CTBOM co6paHHOro HElllpgMOrO CBeTa. Pas­
pa6oTaHH KOHCTPYKIU!H UnKOCTHHX CJJ;HHTH.1IJISIUHOHHHX KOOpnHHaTHHX 
ll8T8KTOpOB, B KOTOpHX CB8TOC6op ocymecTBJIR8TCR no nplIHIU!ny IIBO. 
PesynTaTH no BpeMeHHOMY lI npocTpaHCTB8HHOMY paspemeHHD, nony~eH­
HHe Ha nplIMepe UnKOCTHOrO KOOpnHH8THOro ll8T8KTOp8 C pasMepaMlI 
CIU!HTHMRTOpa I30xIOxIO Cl'i, SlBJIJllYl'CR JJY'ClllllIMlI B MHpOBOff npaKTHKe 
:itJIJI neTeKTOpon nono6Horo THna. 

3. BnepBHe peaJIHSOB8H cnoco6 KOMII8HC8IU!lI pasMepoB CIUIHTlI~­
TOpOB c~eT'llKOB B M8TOIU{K8 lISMepeHHft no BpeM8HH npoJieTa C no­
MOll!I>D nponopJJ;HOH8Jil,HOft K8M8pH. 

4. Paspa60T8HO ycTpOffCTBO ll,lIJl 8BTOM8T~ecKoro HSM8peHH.ll KPH­
BHX connaneH~ft (aHTHCOBll8ll8HHft). Ilap8M8TpH ycTpOICTB8: nnanaSOH 
HSM8H8HM saneplEKlI IOO HC, M8PTB08 BP8MII 35 HC + Teeymee SH8~8HH8 
saneplEKlI, HHTerpanHaR He~effHocT1> He xy:Ee 0,5%. 

5. BnepBHe 8KCll8plIM8HT8Jil,HO nOK888H8 lI 8H8~T~8CKH 06i.JICH8-
H8 S8BllCBMOC'l'1, ~OPMH KPHBHX aHTHCOBnaneHl!ft OT sarpySKll c~eT~H­
KOB 8HTHCOBll8ll8HlIA. IlpHB8ll8HO 8llll8P8TYPH08 pemeHHe K8H8JI8 8HTH­
connaneHHI, nOSBOJIJDlll88 npH 6onmnx sarpy8K8X c~eT~mtOB 8HTHCOB­
ll8ll8Hl!ft nony~HTL M8KCHMaJil,HHft yponeHl> nonaBJieHHR C MHHHM8Jll,HHMD 
nOTep.s:r,m 9qXp8KTHBHOCTH p8rlICTp8IUIH nOJI88HHX C06HTml. 

6. Ilpe]tll0ll8H H npHM8H8H B 8KCn8pHM8HT8 cnoco6 KOHTpOJIR 8llll8-
p8TYPH, np8ItH88Ha~eHHOI ;ltJIJI noHCK8 p8nKHX C06HTHI, C noMODtI,D pe­
nepHHX 3f -M880HHHX H 8HTHll8ftTOHHHX C06HTHft. 

7. Paspa60T8HHH8 annapaTYpHHe y~ ll npOB8ll8HHH8 M8TOJUA8-
CKH8 HCCJienonaHH.ll cnoco6cTnoBBJIH ycnemao:r.,y BHTIOJIHeHli!Jl aKcnep:n­
M8HTOB no noHCKY HOBHX Til8JIHX ~8CTHQ H H86nD:ll8Hli!Jl mtep 8HTHTPH­
THR H8 npoT~HHOM CHHxpoTpoHe ~B3, 8 T8KE8 SKcnepHM8HTOB no BH-
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6HB8Hmo 3ire,3ir HS Ritep npOTOHaMl! c SHeprl'!eii 670 MaB Ha CllHXpOIUIB­
JIOTpOHe Jia6opaTOpHPI RllBpHHX rrpo6JIBM OWIH. 

0CHOBHH8 pesynTaTH, l!SJiogeHHHe B n:0ccepTaUHH, llOKJiaitHBa­
JIHCl, Ha MelKI\YHapOitHOff KOH~epeHUHll no anrrapaType B ®I'l3llK8 BHCOKllX 
8Heprmt 0J.y6Ha, !970 r.), Ha XY M8lKI\YH8pOitHOff KOH~peHUim no QllSHKe 
BHCOKHX 8Heprnff (Rnen, !970 r.)' Ha Il' MelKI\YH8POllHOM CIIMnOSHyMe 
no ~IISIIKe BHCOKHX 8Heprnft ll 8JI9M9HT8pHHX ~aCTllU (CnHaR, PyMHHnn, 
1974 r.), Ha XYif MelKI\YH8POllHOi1 KOH~epeHUllll no q>ll3llKB BHCOKllX 
aHeprnft (JiomioH, 1974 r.) n ony6JinKonam1 n pa6oTaxl1 - 14/: 

I.M.}'J.RasapnHon, P • .fuif!cTe, JO.Il.MepeKon, B.H.IIeTpyxnH, 
A.H.PoHlltllH, H.H.XonaHCKHi!, 3.UnceK. IIT3, 1, 8!, !973. 

2.E.IO.EaJinHH, A.H.PoHlltl!H, 3,UnceK. OHHH !3-7859, .Ify6Ha, !974. 
3.E.IO.EaJinHH, JI.C.BepTorpanon, 3.B.RpyMlllTei1H, M.A.MycnH, 

B.H.IIeTpyxnH, A.:H.Poumm, c.JI.Cr.mpuona, tl:.rnMep. OWII1 
I3-IOi4I, .Ify6Ha, !976 r. 

4.B.Yu.Baldin, z.cisek, A.Kosciuk, A."r.Ronzhin, 11.szawlowski 
Nucl. Instr. and :Meth. , 105, 157, 1972. 

5.Z.Cisek, v.Peshekhonov:-;:-.I.Ronzhin, M.Turala, yu.zanevski 
Nucl.Instr.and Meth., 93, 493_, 1971. 

6.H.B.rpmnKen~, 3.B.RpyMmTeftH, P • .lliificTe, JO.II.MepeKon, 3.Mopos, 
Hro RyaHr 3yft, B.H.IleTpyxnH, A.H.PoHlltl!H, H.H.XoBaHcKntt, 
3.UnceK, M.lllaBJIOBCYH, r.A.llieJIKOB, H.R,BmnHeBCKllit, B~r.JiaIIIIIIIH, 
B.H.Pm<aJIIlH, R II.XpOMOB. TpyitH MelltliYHapOitHOli KO~epeHIU!ll no anna­
P8TYpe B qinsHKe BHcoxnx aHepnrft OllHH, ,n..5805 ,JJy6Ha, I97I, arp. 29. 

7.B.EoTxnH, H.B.I'pPJmKeBif!I, 3.B.RpyMlllTettH, P.JIRficTe, JO.II.MepeKOB, 
3.Mopos, Hro RyaHr 3ytt, B.H.IIeTpyXHH, A.:11.PoHllillH, H.H.XoBaH­
CKHtt, 3.Uncex, M.lliaBJioncKH, r.A,WeJIKon, ».R.BnmHeBcKntt, B.r. 
JianmHH, B.H.Pm<aJIHH, B.H.COJIRHHK, B.Il.XpoMoB. TpyitH XY Mellt­
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