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. AKTYaJil,HOCTI,. MeTO,IUitieoroie 'AOCTRlK0HHII :mcrrepm.ieHTaJil,HOO q>H8UIDI 
llrpa!DT BaJK.HylO p0Jll, B pasBIITHll CMEOOWX OOJiaCTeii HayroI. B HaCTOlilll88 
BpeMII CJI9'AY8T Bll,ll;GJIRTJ:, I!pHM8H8Hll8 lllllpOKO llCIIOJII,SyeM!lX B 8KcnepHMeH
Tax Ha ycKOpllTeJtf!X MHoronpOBOJIO'llWX nponopJnIOHaJI!,HHX RaMep (MITI<) 'A.iIR: 
pemeima Me'A:.IKo-6.ROJiol'H'lecRllX npo6JreM. ::lm Teimemum o6ycJioBJieHa KaK 

'AaJil,H0:ltmHM pa8BllTll0M M8TQ,IU1KH MIIK, TaK ll nporpeccoM B OOJiaCTll smep
HO:ll 8JI0KTPOHmGI ll BH1mCJIHTeJI:&Hoii T8XHllKII. O'AHIDII ll8 HaII60Jiee ycrremmnc 
IlpHM0He:imii )tRHTIOil: M0TO,!.{l!Iill sa IlPG'A0JI8Mli 8KCnepHM0HTaJil,HOH qillsHKH BH
COKIIX 8Heprmi JlB.WilOTCII peHTr0HOCTPYKTYPHH0 llCCJI9'AOBaIIIDI MOHOKpllCTaJI
JIOB 6eJIKOB. MHoroo6e~e pesyJII,TaTH IIOJJY'I0Iill np:a HCilOJII,30BaHllli 6a-
3HpyxlllliXClI Ha Mill{ ~eTeKTopoB B MOJI0KyJiliJ)HO:ll 6nOJior:iru ~JI!I UHif?poBOH 
aBTO~Orpa@Ill TOHKOOJIOihnlx pa,n;noxpOMaTOrpaMM, CO'A0pllt8ll!HX p,--nsiry
'IaJClllH0.ll30TOIIH, ll B pll.Il0 ~pyrmc CJIY'IaeB. 

XapaKTepHHe ~JI!I llCCJI0'AY0MIDC o6r,eKTOB pa,l(Hau:HOHHM H0.CTOHKOCT:&, 
OTHOCllT8JII,HO Hll8Ka/I llHTGHCllBHOCT:& IlOJI88HOro H3.nytl0HWi B npHCYTCTBlm 
CHJII,Horo q>OHa, (lOJII,moii o6r,eM perHCTPllPY0MOH IIHq>Op.!aI.Uill Bu,n;BllraIOT Ha 
nepBHH IlJiaH sa,n;av COKpalll8HW! BpeMeHn 8KCil08HIUm ll ~03H. Tpa.n;mmoH
HHe 'A0T0KTOPH, TaKlle KaK peHTr0HOBCKaf! ITJieHKa ll QltHOKaHaJII,HH0 C'IeT
'IIIKH, He II03BOJifIIOT B CllJiy CBOHCTB0HHIDC ID.1 orpa.HWremrli OCYlll0CTBJllITJ:, 
perncTpanmo ~aHHmc C 6om.mott llCCJI0'AY0MOO IIJIOllla,nll npH TpeclyeMoii 'IYB
CTBHT0JII,HOCTH • .UeT0KTllpYJ(Jltll0 YCTaHOBKH Ha OCHOBe Mill( oclecne'IHBaIOT 
'ABYJCROOP'AliliaTHYJO perllCTPaIUUO llOHll8llpYJD!l{ero ll8JIY'I8HlllI C BHCOKllMll'. sq>
q>eKTllBHOCTI,ID ll 6HCTPOA0HCTBll0M, OclJia,IJ;aJOT 60JII,lllllM 'IHCJIOM 8JI0M0HTOB 
IIpOCTpaHCTB0HHOro paspemeilllll n crroco6HOCTI,ID 'AHCKpnr.mm1poBaT:& BHemHmi 
q>OH, llM0JOT MaJllle myMH. BCJie~CTBHe YKa8aHHIDC oco6eHHOCTe:ll no.zto6HHe 
YCTPOHCTBa 'AaIOT B08MOJKHOCT:& He TOJil,KO COKpaTHTI, npo.ztOJ!lltHT0JII,HOCTI, 
8KCnepHMeIJTa, _HO ll O'AHOBpeMeHHO YM0HI,lllllTI, 'A08Y, IlO,IUmTI, ypoBeH:& aBTO
MaTH3~ ll TO't.IHOCT:& H_CCJI0,l{OBaHHH. Il08TOMY 38,Ita'Ia paspa60TKH li BHG'A
peHWI B M0,IU!K0-6MOJIOrIPrecrure HCCJI0'AOBaHWI KOOP'AllliaTHillC 'A0T8KTOpoB, 
coa,naHHHX Ha OCHOB8 Mill{, JIBJJ.fi0TCR, H0COMH0HHO, aKTYaJII,Hoii • 

lleJII, pa6oT, OOCTaBHBlllllX 'AHCC0pTanm>, 8aK.1I!O'IaJiaCI, B COB8p!II0HCTBO
Brunm M8TO'AllKH ll paspa6oTKe BHCOKOnpOH8BO'AHT8JII,HlD{ aBTOOiaT.R8ll_POBaH
HNX KOOp'AllHaTHmc 'A0T8KTOPOB, C03~aHHmc Ha 6ase MIIK, a TaIOJte BHe.ztpe
Inm HX B peHTr0HOCTPYKTYPHH0 ll Pa.ztllOH80TOnHHe llCCJie~OBaHHII C TeM, 
'IT06H pa,n;HKaJII,HQ pemHTI, npo6JI0MY CoKpameHRII Bp0111emr 8KCII08mum • 

HciY'llia.FI HOBH8Ha. BwlBJieHH COBpeMeHHHe T0H.D;0HUIDI'. ll oclocHOBaHH 
IlP0HMYlll0CTBa rrpHMeHemm MSTO'ARKH nporropqn:OHaJII,HHX KaMep .rtJI1i pemeHRII 
IlPHitJia.llHillC 38,lta'I. B COOTB8TCTBllH C npe'AJIOlJt0HHOii CTPYKTYPHOii cxeMoii 
IlPOaHaJIH3HpOBaHH rrapaMeTpH 6a3HpynilWCCR Ha MilK KOOIU(llHaTHHX 'A8T8KTO
poB. 

JLJm paspa60TaHHHX ~0T0KTHpYJ(lllllX YCTaHOBOK Cq>Ol)MYJilll)OBaHH TP060-
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BaHHfl K rJiaBHUM napaMeT:paM, HenocpEl,ItCTB9HHO onpe].t9JI!I!WlllM .Il.7Il1T0Jll,HOCTI, 
BpeMeHH 3Kcnoa~. nOJJY'iaeMYJO 06'!,eKTOM J.t03Y Ii TOtJHOCTI, ll3M9pemtli. 

H~eHU p~OHaJibHU9 CXSMHUe H apxnTeRTypmre pemeHHII, ncnOJII,30-
BaHll8 ROTOpUX no3BOJllL710 C03,ItaTI, H8 HMS!Cllllfil IIpHMllX aHaJIOrOB ROMIL7I9RC 
annapaTYPll perHCT:paIJ;llH H o6pa6oTRH .IlaHHUX C MIII{ C JI11IDIRMH 3a.It8plKKl1 
(JI3) , npeBOCXO~ no COBORyIIHOCTH xapaRT8pHCTlIB ll3B9CTHH8 paapa-

6oTRH no,no6Horo Ha3HatJeHHII. 
IlpH 003,Ita.HHH p8HTr8HOBCROr~ J.t9T8RTOpa AP.n;-1 npe,It.l!Ol!t8Hll HOBU8 M8-

TO,l(ll'I9CRH8 ll T8xmr48CRH8 pemeIIllJI, COCTOfflltil8 B on'.l'HMlI3aIJ;llli xapaRTepnc
TllR l1 opill'HHaJII,HOCTll HCIIOJIHSHIDI MIIK n arrrrapaTYPU perncTpan;llH,pea.mrna
mm ROTOpux .rtaJia B03MOJ!tHOCTI, nOJIYtJHTI, mursucmyio no. CpaBH9HHIO C aHa

JIOrHTJHHMll ycT:poitCTBaMH np0ll3BOJ.tHT8JibHOCTI,. BnepBUe .IlOCmrayTO CORl)a
meHHe Bp8M8HH peHTreHOCTPYRTYPHOro aRcnepm.ieHTa C MOHORl)HCTa.JJJiaMH 
68JIROB 60Jiee tJ9M B 50 pas npn COOTB8TCTBYJDlll9M·Y?~8H1,Ill8HHH .Il03ll o6:n:y
tJeHWI. 

Ilpe.itnOl!teHa n llCCJI8].tOBaHa HOBM, 003,ItaHHall Ha 6aae Oplll'HHaJibHOro 
ycT:poitCTBa (a. c. J~ 624162), BlICORO'!yBCTBHT8JII,Hall. MeTQitHRa aBTOMaTH-
3HpOBaHHOro Hepa3pYJIIalOill8rO ami.mrna r-,- -aRTHBHUX TOHROCJIOHHUX pa.n;no
:x:pOMaTorpaMM (!qOBall allTOpa.ztnorpaqiWI). Ilpe,It.l!Ol!t8H cnoco6 IIOBllill8HWI 
TO'IHOCTH JIORaJIH3aIJ;llli pa.n;HOBXTlIBHllX 30H, ll30Tpormo lla.nytialllllHX wnnrno
npo6EllltHU8 p- -tJaCTH!Ul• IlOJIY'l8HO CORl)aIIt8HH8 -Tpe6yeMoro Bp8M0HH 3RCno-
3~ nOtJTH Ha 2 IIO:pff,ItRa. 

IlpaKTHtJ8CRall ll8HHOCTI, pa60Tll 3aRJIKl'!a8TCR: B ycneWHOM BH8)U)8HHH 
COBpeMeHHUX J.tOCTHllt8Him'8KCnepHM0HTaJII,HllX M8TOJ.tOB ~3HRH BUCORHX 8H8p-
ritli B CM0lRHU8 06Jia.CTH HaytIHUX llCCJIEl,ItOBaHim. . . 

.D;eT8RTOP AP.D:-1 HBJI!I8TC!I ·oaaOBlIM 8JI8M8HTOlJ paspa6aTIIBa9MllX ROOp
.I(HHaTHllX. ,ItHqJpaRTOMeT:pOB, npe,nHaaHa~eHHllX ,nJISI peHTreHOCTPYRTYPHUX no:.. 
CJie.rtOBaHitli MaRl)OMO,'l:eeyJI • .B MHcTHTYT8 Rl)HCTaJIJiorpai_pmr AH CCCP Ha ,ItHqJ
paRTOMeTpe KAP.D;-3, 003,ItaHHCM Ha OCHOB8 ,ItaHHoro ,It9T8RTOpa, 3aB8pu8Hll 
C'I,eMIGI 13 6e.1IKOBUX MOHORl)lICTaJIJIOB, B .TCN tJHCJie P.a.D:~OHHO H8CToitRHx 
H c. MaRCHMaJII,HIIM nepHOJ.tOM. pemem - 120 X. /8 • 97. 

Coa,ItaHHall ycTaHOBRa YPAH-2, OCYm8CTBJif.CRJlllaR: HepaapymaxJilllll{ BHCORO
'!yBCTBHT0Jll,HllH aHa.7Il13 pa,nno:x:poMaTOrpaMM, HC!lOJII,3Y8TCR:',ItJI!I HCCJIEl,ItOBa-
mtli B HHCTHTYT8 MOJI8KyJISipHOit OllOJIOrHll. AH CCCP /II• 15/. · . 

Paspa6oTaHHall armapaTYPa, M0TO,I(HRa ee 003,Itrum/I H HCCJIEl,ItOBaI:!lllI,. 
a Ta!Olte HaKOIIJieHHUit OIIIIT 8RCIIJIYaTaIJ;llH npHM8HllMil ,ItJI!I pememm: mHpOROro 
Rl)yra <pyH.I(aM8HTaJibHHX n npmt.Jia,J:Uimc aa.n;atz. 

Ar;wodampi pa60TH. Peaym,Taru npoB8.1(9HHOit pa6oTII .IlORJia,ltilBaJIHCI, Ha 
III M~apo,nHOM COB0mrumH no nponopnnOHaJibHHM ll .zu>eili,poBUM RaM8paM 
(.n;y6Ha, I978) ' IY CoBe~ no HCnOJII,30Ba.HlDD HOBUX .1I,!1;8pH~3lltJ8CIWX 

M8TO.rtOB ,ItJI!I pemellllll HaytJHO-T8XIDI'I8CIWX H Hapo.rtHOX03miCTB8HHllX aa,n;atz ,/ 
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(.ll:yc5Ha, 1981), Ko1$lpe~ no llPOBOJIO'IHllM RaMepaM (Bena, 1980), XI 
BcecOI03Hmi ROI!qiepe~ no aBTOMaTH3aIJ;llH Ha.yqH!IX HCCJIEl,ItOBaHitli Ha oc-
HOB8 Ilpl'IM8H8Hltll'. 8BM (lIOBOClIORpCR, 1981). • 

Ilyc5JIJOOlJ@!- 0CHOBHU8 peaym,TaTII J.tllCC8PTaIUlli ony6JIHROBaHII B 15 
pa6oTax. 

CTOYKT;ypa ll OO'I,0M .llHCC8pTmmyr. .n;nccepTarma COCTOHT ll3 B:ae.rteHWI, 
MTH rJiaB n 3a.RJIIOtJ9HlllI. 061!lltli OO'I>eM - 133 CTpa!iH~MaIIIHHOIIHCHOro 
T9RCTa (BRJI!OtJall 6 TMJIHU ) , 60 pncymtOB n 6n6JI11orpajlntJeCRitli CIIHCOR 
JIHTepaTYPU, co,nepllt8lllllit 158 Hal'IM9HOBaHim. 

ABTOp !'!Al11m1lR9T: 
l. Paapa6oTrzy MeTQitHRH 003,Ita.Hllll H nccJie,noBaHIDI anrrapaTYPHO:ii c5a

au BllCOROnpOH3BOJ.tlIT9Jll,HUX ,neTeRTllpYI<Jl!IHX YCTaHOBOR ua OCHOBe MIIK C JI3. 
0pHrllHaJII,HUe M8TQitll"I9CRHe ll T8XHIN8CRHe pemeHWI, pea.mraoB~ue npn 
003,ItaHHll H BH8)U)9Hllll aBTOMaTH3RpOBaHHUX ROOpJ.tHHaTHUX J.t8T9RTOPOB. 

2. Paapa60TRy ll pe3yJII,TaTII HCCJIEl,ItOBaI:lllll peHTreHOBCRoro ,neT8KTO
pa AP.D:-1, npe.rtHaaHa'leHHoro J.tmI peHTr8HOCTPYRTYPHOro aHa.7Il13a MOHORpllC-
TaJIJIOB MaRpoMOJieeyJI; J.tOCTHllt9Hll8 Ha OCHOBe npllM9H8HlllI .rtaHHOro ycT-
po:iicTBa 50-RpaTHoro CORl)aIIt9Illlll BpeMeHH axcnepHMeHTa IlPll COOTB9TCTBYI0-
1119M YM9Il1,Ill9Hllll ].t03ll. 

-3. MCCJie].tOBamre ll npaRTll"I9CKylO peaJIH3~ HOBOH BIICOROtzyBCTBl:!
T0JII,HOit M8TO,nHRH Hepaspymruwiero aHaJm3a f?,~THBHUX TOHROCJIOHHIDC pa
.rtnoxpoMaTOrpaMM. Coa,naHHe H llCCJie,noBamre YCTaHOBRll YPAH-2 H ocyniecT
BJieHHe C ee no111omi,ro CO,aJll8HR!I BpeMeHH o6pac50TICII pa.n;Ho:x:pa.mTorpaMM' 
co.n:e:p,jtantnX IIaoTonu 3H, 4c, 32P, ua 2 rro~. 

CO.IlEPlKAHHE PAEO'IH 

Bo BBe.n:eHHH oc5ocuoBatm aRTYaJII,HOCTI, BII9)U)9HlllI M9TQitllRH MIIK B 
peHTreHOCTPYRTYPHU9 ll pa,nHOH30TOIDIUe HCCJI9.1(0Ba.Hllll c5HOJIOrll"IeCRHX oc5~eR
TOB. Ci,pop.!yJIRpOBaIIa ~em, pac50TII,.OTM8tJeHa ee HOBII3Ha ll npaRTlltJ9CKa/I 
~eHHOCTI,, II8p0'IHCJI9HII OCHOBHll8 IIOJIOl!t9HlllI, BIIHOCHMUe Ha 3ail!llTY-

IlepBall rJiaBa, Oc530pHall, IlOCBSIIIISHa aHaJIH3Y TSH,lleimltli npHMeHeHWI 

M0TO.D:llRH MIII{ .n:m peHTrSHOCTPYRTYPHWC ll p8,I(llOH30TOIIHllX llCCJI9].t0BaH:nii B 
Me~e ll c5HOJIOrnH, PaCCMOTp8HU IIP9IDv!Ylll8CTBa llCIIOJII,30Ba!IllJI J.t8T8RTO
POB Ha OCHOBe IlPOnop~OllaJII,HWC RaMep B peHTr9HOBCROH .n::irI/pa.RTOM8TpHll, 
peHTreuo.rt1IaruocTHRe' .II,!l;epHOit Me.rtlll(IIHe' Pa.D:llO:x:pOMaTorpaqiml:. OCHOBHOe 
BHHMrume oc5pameuo ua \P8,RTopu, oc5ecnetJHBa!WtHe np~mze B03MOOt
uocTH o.nuoBpeMeHHoro cyniecTBeHHoro coxpameHlllI BpeMeHH axcnoamum H 
.1(03II Oc5JIYTJeHlllI. CqlOpMyJIRpOBaHH rJiaBHue Tpec50Balmff R }.t8T8RTOpaM ll OT
MetJeHU npellMYJ!leCTBa MIIK no CpaBHeHHIO c ~OIIHUMlI M9TO.D:HR8MH. 06-
CYl!C49HII pa3J!llll:mre Tillil1 ROHCTp~ .n:eTeRTlipYI{lltllX ycTpo:iicTB, M8TO,nII 
CtzllTIIBrurm=r llHq)OpMarum H ococ5euHocTn MaTeMaTH'lecxoro o6ecrre'!eHWI. 
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ClICTeMaTHSHpOBaHH OCHOBHH8 xapaxTeplICTIDW rrpllM8Wl8MWC CllCT8M c6opa ll 
06pa60TK1I .n;aHHwc. KpaTKO paccMOTP8HI:l nepcneKTliBll .n;am,Heiimero rrpHMe-:
HeIDJJI M8TO.ItliKli Mill{ B M8.n;liKO-OliOJIOrll'!8ClillX HCCJ!8.n;OB8.HMX. 

BTOpa,=I r~aBa IlOCBlillt8Ha TeopeTR'l8CKOMY aH~SY napaM8TPOB pac
CMaTPHBaeMWC .n;eTeKTHpyianIDC YCTPOilcTB. llcCJie.n;OBaIDJJI rrpoBe.n;eHI:l Ha 6ase 
06061Il8HHOO CTPyKTYPHOO CX8Mll aBTOMaTlI3ll.pOBaHHOrO KOOp.n;IDiaTHOro .It8T8K
TOpa, rrpe~OllteIIlIOil Ha OCHOBaHIDI Ma.TepllaJIOB r~ I. B Ka.'!8CTB8 r~aB
HWC yMOB ~n;e~eHI:l: (I) MrIK, annapaTYPa (2) perncTpaumt n (3) o6pa-
6oTKH .I(aHHI:lX, ( 4) sanOMlIHaIW!88 ycTpoilCTBO, ( 5) rpa@I'I8CKI!i1 .ItHCITJieil, 
(6) yrrpaBJilllOIIl MaJIM 3BM. Kpa.TKO paCCMOTP8Hll \Pll3ll'l8CKII8 rrp~ll 
pa6oT!l Mill( - dasoBoro s~eMeHTa .n;eTeKTHpyl(J!jero YCTPoiiCTBa. 

,Il;a.H aH~3 '!YBCTBlITeJII,HOCTII, rrpOCTPaHCTB8HHOro paspememm li 
dUCTPO.zteilcTBM - BalKHeiimllx napaM8TPOB, orrpe.n;ElJilll!IllllX cnocodHocTl> .n;e
T8KTopa lI8M8pITI, rrpoCTpaHCTB8HHO-Bp8M8HHll8 xapa.KT8pllCTlIKII nOTOKOB no
HII3I!pyl(J!j8rO IIs~eIDIJI II Henocpe.n;CTB8HHO ~l!IllllX Ha ~TeJil,HOCTI> Bpe
MeHII 3KCnosmnrn li B8Jill'lmHY n~aeMoil 06'b8KTOM ll3Y'!8IDJJI Pa.ztlJa.WIOH
HOil .n;osu. Ilpn on;eHKe napwreTpoB Y'IT8HI:l c~e,Jzyl{lqlie qia.KTopu: rrpon;eccu 
.n;eT8KTHpOBa.IIM llOHll3I!pYJ(lll8rO H~emm'B B81Il8CTB8 KaMepu, ~KTlIB
HOCTI, li myMll MIIK, reOM8TPM,3KCnepIIM8HTa, BHemHIIil q>OH, Bp8M8HH08 li 
rrpOCTPaHCTB8HH08 paspemeHM, rrpHCYIIlll8 liCil~SYeMOMY M8TO.ztY C'lllT!lBa
Hll/l: .n;amrux, M8pTB08 BpetUI annapaTYPII KO,ItHpOBB.lilt/I li rrpe.n;e~HaJI CKO
pOCTI, 3anllCli HHq)OpMaumt B sanOMllHaIW!88 ycTpOilCTBO. 

,Il;aJiee pa.CCMOTP8Hll BOSMOJKHOCTll IIpliM8H8HM 3BM ,ItJilI noBWlleHM no~
HOTII ll3M8'18Hlill IDiqiopMaumt ll3 Ha.KOITJI8HHI:lX ,Il;aHHWC nocpe,ItCTBOM nm»po
BOlt o6pa6oTKH IISOdpaxemrlt. Xapa.KT8pHOil ll Odllleil ocodeHHOCTI>IO .ItBYM8pHWC 
.n;eTeKTOpOB Ha OCHOB8. Mill{ JIBJI/I8TCJI do~moe 'lllCJ!O 3~8M8HTOB rrpOCTPaHCT
BeHHoro paspemeHM, a sHa'lllT, li TP86yeMWC 3~8M8HTOB ,ItHCKp8TH3aumI~ 
B CBII3li C 3TIIM rrpoBe.n;eHa KJia.CCllqlliKan;H/I M8TQn;OB ll;lllppOBOil o6pa6oTKR, B 
OCHOBy ltoTOpoii nMoot8Ha on;eHKa Heodxo.n;m.wx :apeMemI Bll'!llCJ!8IIM ll nawI
Tll 3BM. OTMe'!eHa n;Mecoo6pasHocTI> rrpIIMeHemm pil.n;a rrpon;e.n;yp pecTaBpa
ll;llll H YJIY'llll8HM IDITepnpeTan;rur :irnodpaJKeHM. 

PacCMOTP8Hll qia.KTopu, onpe.n;eJilIICllllI8 rrpe.n;e~HYJO HHq>OpMaTIIBHOCTI, 
T8~8BlI3liOHHWC rpaj/li'!8CKHX.n;HCITJI88B; OTM8'!8HI:l rrp8IIMY1Il8CTBa ncn~so

BaIDJJI ~eToBoii ~. 
Pesy~TaTu rrpoBe.n;eHHoro ~sa ncn~soBaH!l rrpn paspa6oTKe H 

liCCJ!8.n;OBaHID! 3~8KTPOHHOil annapaTYPII lI aBTOMaTHSI!pOBaHHIIX .n;eTeKTOpoB, 

OnHCIIBaeMIDC B IIOCJ!e.ztYll)litIDC r~aBax. 
B TJ)eT1>ell rJiaBe lIMOllt8Hll Borrpocu paspadoTKlI s~eKTPOHHoii annapa

TYPU, rrpe.n;HasHa'leHHofi .ItJilI pernc~ n o6pa6oTKR IDiqiopMall;llll c MIIK c 
JI3, II rrpl!B8.n;8HO Oill!CaHII8 CTe~a ~ lICCJ!8,Il;OBaHlIJI ,ItByxKOop.n;mi:aTHWC 
,It8T8KTOpOB. 

r~ np8IIMY1Il8CTBOM M8TQn;a C'!lITIIBamU! HHq)OpMall;lill C llOMOIIt&IO JI3 
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1. 

Jil1Jl!I8TCJI MmmMHSaitW[ '!lICJ!a pernCTPI!.pYJOOlllX RaJiaJiorf I/. )lJm B8CI,Ma nm:
poKoro Kpyra sa,n;a'l OCHOBHaJI rrpod~eMa COCTOHT npH 3TOM B odecne'!eHHH 
x~eMoro KOMrrpOMlICCa MeJIQ:lY TPedyeMUMH npoCTPB.HCTB8HHID.I paspemeHHeM 
(-I MM) H CKOpoCTl>lO Ha.dopa ,Il;a.HHWC ( COTI!H ~). 

CTPeMJieHHe .n;oCTH'!I, B!lcoxoro ducTPo.n;eilcTBWI odyc~o~o npllMeHe
HHe B COB,ll;a.HHWC KOOp.n;HHaTHUX .n;eTeKTOpax paspadOTaHHOil dUCTpOfi a~eK
TPOMarIDITHoii c~Hoii JI3 c noroHHoil sa,n;epl!Utoil 'l' ~ (I ,5 + 2)Hc•t.1M-I • 
ClirHaJIU CHEMaJilWI, C JJS C IlOMOIIt&lO OTHOCHTeJII,HO rrpOCTWC yc~TMeil H 
.n;HCltpliMIDla.TopoB, npOHSBO~ "nplIBII3KY" KOOp.n;IIHaTHofi l!HqiopMaumr K 
Bepnnme ~OBa.HHWC Ha Ka.TO.n;HWC IIJIOCKOCTJIX IIMIIy~CO~ • }J,JISJ. no.ny
'18HHII BllCOitoro npoCTPB.HCTBeHHoro paspememm ,Il;a.IlliU8 C:intTIIB~CI, C .n;Byx 
ltOHn;OB JI3. CneKTP ~TMI>HOCTefi ll8M8pI8MWC HHT8pBaJIOB rrpli 3TOM YB8-
J1H'Il!Ba8TCJI B .n;Ba pasa, '!TO TpedyeT npllHf!TltlI cnen;naJII,HWC Map no YCTPa
HeHHJO rrp0C'!8TOB BC~e.n;CTBH8 B03paCTa.Hlt/I Bp8M8Inl ltO,Itll.pOBalilllI BpeMII
ll;l!qipOBWC npeodpasoBaTe~ett. 

PaspadoTaHHall CHCT8Ma 3~8KTPOHHWC d~OKOB co.n;ep,mT: I) BpeMeHHoii 
rrpon;ecoop, OCYIIl80TllJIIIlOIItlrli napaJl)IMI>HO O ltO.n;lipoBaHH8M oTdop coduTHfi, 
.n;JIJI KoTopwc B Kall';ll;OM perncTpHpYIOIIleM TPa.KTe sa BpeMli paspememm .n;eTeK
Topa perIICTPHpOBaJIOH 0,Itllli H T~KO o.n;mi: IIMIIy~I,O, lI rrpOIISBO.zvmtllli rrpn 
d~umx sarpysKax nepeKJIIO'leHHe Clll'HMOB o JI3 Ha Qn;HH HS .n;Byx CBOdo.n;
HUX KO.Itll.pOBIIlliKOB; 2) Bpem-nm»poBOH rrpeodpasoBaTMI>, padoTaJOlllll'.il no 
IIPlIHIOllIY lllIT8pIIOJ.lllll;lill nepl!o.n;a onopHott 'laOTOTll o maroM 2 HO; 3) reHe
paTop cqiasHpOBaHHOil co OTapTOBilM IIMIIy~COM Ta.KTOBOU cepnn I25 ~; 
4) dUCTPYJO paspaBHIIBalOIIlYI IIaMIITI>; 5) apllql'118Tll'J80)t0-JIOI'll'l80lt08 YCTPcill
OTBO C Bp0M8H8M BUilO~eHM HHOTPyKD;llll 0,2 MKrf 2/. 

C~8.ztYl{lqlie ooodeHHOOTli OHCT8MU o6yCJ!OBllJill aqiqieKTIIBHOOTI, ee npllM8-
Hemm: a) OpH8HT8It111I Ha C'!,8M Olll'HMOB C .n;Byx KOHn;OB JI3; d) l!CII~30-
Balm8 no~ooTI>JO qnqiponoro cnoooda Ko.ItHpoBamm; B) lIElJm'llle cKopooTHott 
Marl!CT~ nepe.n;a'!H HHq>op,mn;mr M Olll'HaJia duoTPoro oopooa; r) ooBMe
meHHe BO BpeMeHII paMli'!H!DC 3Ta.IIOB o6padoTIUI H80lt~KIIX OOdUTHil. 

OOHOBHI:le xapaKT8pl!OTIIltll OllOT8MU: TO'!HOOTI, H8Mepemm HHT8pBaJIOD 
Bp8M8HH I HO, , rrpe.n;MI>Hall OKOPOOTI, odpadOTKlI .ItaHHUX .n;o I l.trn;, MepTBoe 
Bp8M/I Cl!OT8MU rrpaKTH'l8CKll•paBHO Hy~, H8Qn;HOpo.n;HOCTI, Wll.pllHU ItaHaJia 
.n;HOKpeTHSaumt ~I%, HHT8rpaJII,Hall HMHHeilHOOTI, OTOYTOTBY8T. 

YKa.SaHHall CHOTeMa d~OKOB IIOCJ:ty;ltWia dasoH WIil coa.n;amm pil.n;a aBTO
MaTHSHpOBaHHWC KOOp.n;HHaTHUX .It8T8ltTOpOB WIil IIPHRJia.n;HUX HOCJ!8.n;OBamdt. 

3aBepmaIW1eil OTa,n;Hett paspadoTKII .n;eTeltTll.pyl(J!jero YCTPOHOTBa Jil1Jl!I8T
CJI ltOMIIJI8ltCH08 H3Y'!8Hll8 ero xapaKTepnoTIIK. Pa.OCMOTP8HI:l Bonpoou pe~-
3all;llll annapaTYPHWC n nporpaMMHWC ope.n;oTB COS.ItaHHoro Ha dase MHHH-3BM 
EC-IOIO OTe~a .I(Jlli liOO~e.n;oBa.HHfi IIapaM8'l'pOB ,n;ByxKOOp.n;HHaTHWC .n;eT8ltTO-

* AHHCHMOB JO. C. H .n;p. Ollilli, 13--80-414, .l{ydHa, 1980. 
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poB. HrutoIIJieHHalI 11 o6pa6oTa.IIHaR llHg/Op.1~ BHBQilllTCll Ha 3KpaH TeJieBll-

3110HHOrO ~ecKoro .I411CIIJIBII. II08BMHIW1ero OTOOpruKaTI, 512 X 512 TO

treK n i3 ~eTOB. 

qeTBepTall rJiaBa .I4l!CC8pTarum: IIOCBf.CllleHa BOIIpOCaM paapa6oTKR,llC

CJI8AOBa.Hllll 11 BH8AP8Hllll B 3KCII8pllM8HT aBTOl.faT11311p0Ba.HHOrO A8T8lCTOpa 

AP.U-I, IIp8AHa3Ha'IeHHoro ;u;JI!l peI'llCTPaIUll! ABY?&8pHOH peHTr8HOBCKOH Al!W
pa.KIUIOHHOH KapTIDill. OcHOBHalI uem, paOOTH - pemeHHe npo6JI8MH peaKoro 

COKpaJJl8HlllI BpeMeHH SKCnepHMeHTa 11 A03ll oOJ!y'Iemm IIpll CTPJ'XTYJ)HHX 110-

CJI~OBa.HllllX MOHJ¥/CTaJJJIOB MaKpOMOJieKyJI C MaKCHMaJII,l!HM nepnOAOM pe

meTira 100+200 X 31. Tom,Ko B STOM CJIY'Iae 38,I(atra TO"lHOr.o HaMepeHllll 

l1HT8HCllBHOCTll ~83BU'IaihrO 6om,moro traCJia OTP8llt8HHH CTaHOBllTCll IIpaK

TU'I8CKll ocYIJteCTBIIMo:!l~ IIpmm;mmam,uM B03MOJKHOCTI> pemeHM npo6JieMH aa

KJIIO'IaeTCH B napaJJJieJIJ,HOH perl!CTPaIUll! MHOJJt8CTBa 'Alllfil)aI'l1POBaHHllX nyq
KOB, B03~ B Kaxr,ItOM IIOJIOJJtemm: KpllCTaJJJia, B CBll:311 C '18M ,Becam 

ycnennwM OKa3HBa8TCll np:liIM8H8Hl18 M8T~ !;filK. B 'A8T8KTOpe AP.U-I 110-

ncm,aoBa.Ha IlJIOCKal! MIIK c KaTC>,IlHHMll JI3" 41 • rJiaBHoe 'AOCTOllHCTBO TaKoro 

no~o.rta - B03MOJJtHOCTI, COBM8CT11TI, BllCOKylO IIp0113BOAHT8JIE,HOCTI, YCTPoitCT

Ba C Ha,I(EllltHOCTI,10 lI rHOlWCTI,10 ll3M8H8Hll/I IlOKa3aT8Jieii C'I,eM!afE • 0MaKO 

IIpH STOM IlOTP860BaJIOCI, onTUM11311pOBaTI, xapaKTepHCTllKR A8T8KTOpa 11 no

HOBOMY peIIIl!TI, pl1,It BOIIpOCOB. 

TeopeTl!'IeCKH IIpOa.HaJIH311pOBaH11 napaM8TPH A8T8KTOpOB pacCMaTPHBae

MOrO Tlllla. Ocoooe BIDIMaHll8 YA8JI8HO oueHKaM 3qlp8KTllBHOCTll perHCTP8Ullll 

ll '!fflCJIY 3JI8M8HTOB IIpOCTIJaHCTB8HHOro paapememm - xaprutT8pnCTllK8M, on

peA8JllII<IllllM CTenem OMOBpeMeHHoro YM8HI,I118Hllll 11 BpeMeHll SKcnorominr,n 

A03H. IIo.nyqeHH BupruiteHl!H, CM3HBaJWtli8 IIp8A8JII,HO AOCTynm,10 ~ HCCJI8AO

Ballllll napaMSTPH KpHCTaJJJIOB C IIpOCTPaHCTBeHHHMH xapaKTepnCTmtaMll A8-

T8KTOpa. 0TM8'18HO, 'ITO IIpeA8JIE,HaR CKOpOCTI, C'IeTa, BJllilI!WlalI TOJII,KO Ha 

,I(JlllTeJIJ,HOCTI, BpeMeHll. 3KCnepllM8HTa, 'AOJDKHa, C 0,ItHOH CTOpOHH, H8 orpaHH

tnmaTD MOIItBOCTn ncnom,ayeMoro llCTO"lHllKa n3J1Y'Iemm, c APyrOH - cooT

BeTcTBoBaTr, OHQTPO'A8HCTBH!O 3anOMHHaJOI1tero YCTPOHCTBa. Paccr~oTPeHH TaK

JKe <.PaKTOPll, BJIHIIllllli8 Ha TO'llIOCTI, H3Mepellllll l1HT8HCllBHOCTll nyt!KOB 11 

CTa6lIJII,HOCTI, napaMeTpOB annapaTYllll. Ha OCHOBaHllllpeayJII,TaTOB a.HaJIR3a 

C'AeJiaH BHBQ'A, 'ITO ;u;JI!l ycnemHoro pemellllll npo6JI8Mll ocHoBHHe ycllJillll 'AOJI

lKHll OHTI, HanpaBJI8Hll Ha 'AOCTU8Hl18 6om,moro traCJia 3JI8MeHTOB IIpOCTpaH

CTBeHHoro paspemeHM npn yCJioBlill o6ecne'!emm BHCOKoit sqipeKTl!BHOCTll 

pernc~ n OllTHMaJI!,HOro 6HCTPQ'A9:ilCTBlIII. 

.UaJiee paCCl\faTJ)llBalOTCll BOIIpOCll paapacio_rs, YSJIOB 'A8T8KTopa AP.U-I, 

6JIOK-CX8Ma KOToporo IIp~CTaBJI8Ha Ha pnc. I 5 • YCTa.HOBKa COCTOHT H3___ 

* 3aHeBCKml IO.B., IIemexOHOB B • .n;., 'ClepHeHKo c.rr. ABTa.!aTHSllpOBa.HHll8 

KOOp.D;l!HaTHH8 'A8T8KTOpll peHTr8HOBCKOro ll3J1Y'I8Hllll Ha OCHOB8 nponop

D;HOHaJII,H!IX RaMep (ooaop). Oliffil, PI4-82-59I, ,ll;y6Ha, 1982. 
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Pnc. I. EJioK-cxeMa aBTOMaT1131IpoBaHHoro peHTreHOBCKoro 

'A8T8KTopa AP.U-I. A - aHC>,IlHalI IIJIOCKOCTI,; KI, K2 - KaTOA-· 

Hll8 IlJIOCKOCTllj .n;I, .n;2 - AP8Hq>OBH8 IIpOM8JKyTKll (CTJ)eJIKaMll 

YKa3aI:IO HanpaBJI8HH8 'AP8Hq>a 3JI8KTIJOHOB nepBll'!Hoit HOH113a:rnm); 

AEI - apHqll[8Tl!'IeCKO-JIOrl!'Iec1toe YCTPOHCTBo •. 

IIpO'AYBa8MOH KC8HOHOBOH CM8CI,IO Mill{, 3JI8KTpOHHOH annapaTYJ)H perHCTpaulm 

11 o6pa60TKll 'AaI:!HllX, T8JI8Bll3110HHOrO 'AlICILlleH H YCTPOHCTB COIIpflllt8HRlI C 

3BM CM-2 no nporpaMMHOMY n HHKpeMeHTHOMY Ka.HaJiaM. B ocHoBe Ml1K JI6lltlIT 

. xopomo OTIJa60Ta.IIHalI IIJIOCKaJI TP8X3JI8KTPOMall KOHCTPYJtUM: M8llt3JIGK

TPO'A1ll18 paCCTO/IHlllI-4 MM, aI:lO'Aill18 IIpOBOJIO'IKH llM8IOT mar 2 MM 11 'AHa

M8Tp 20 MKM, mar KaTQilHHX npoBOJio'leK•I MM. Ilpn STOM cner(liaJil,Ho np11-

MTHe Mepu ll03BOJIHJill CYIJteCTBeHHO YJ1Y'IIII1ITI, xapaKTepHCTHKll 'A8T8KTOpa: 

a) BB8A8Hll8 ILlIOCKoro ,llp8HqlOBOro IIpOMelltYTKa (2 MM) Me~y BXC>,IlHHM OK

HOM 1:I KaTOMOii ILlIOCKOCTb!O B CO'I8TaHIDI C MaJIHM Al!aM8TPOM (50 MRM) Ka

TO'AHllX npOBOJIO'IeI< o6ecne'!HBa8T BllCOKyro 11 O,ItHOpQitHYJO 3@/eKTllBHOCTI, 

perHCTPaIUll! Y3KHX A11\P,Par11pOB8.lllll1X IIY'!KOB, 6) OTHOCHT8JII,HO 60JIE,IIIH8 

nonepe'!HHe pa8Mepu 1,llIK (350 x 350 MM2 ) no CpaBHeHlllO c TOJIDjlIIIOH KOH-
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BSpCllOHHOro npOMruityTRa ( IO MM) OCJJij6rT ,ll;Srpa,I(a,uruo npOCTpa!ICTBSHHO

ro paspememm: .ItJllI Ha.RJIOH!IllX nyimoil 6 • 

P9a.7IH30Ba!Illll9 B npo~ecce 003,ll;a!IlllI 3JI9KTPOHHOil CllCTSMil ,11;8T9KTOpa 

rn6Klle ll OllTllMaJII,Hl18 pememm KOMIIJieKca BonpocoD, CBll3aHHHX C COBMe- -

llt8IDI8M xopoweil KOOp,ll;HHaTHOll TO'IHOCTll H 6llCTP0,11;8llCTB.UJI, TP06ym.1oro 

.ItJllI pa60Tll C MOlIIHllMll peHTrSHOBCKHMlI Tpy6KaMli' Il03BOJIWIH ,11;06llTl:>ClI BU

COKOil npOll3BO,ll;HT9Jil,HOCTll ll Ha,IJ;eJKHOCTll Y9TPOllCTBa. Pe~ee 3HaieHHe 

.ItJllI ,ll;OCTIDlt9IilllI IlOCTaMSHHOH ~9Jm llMSJIO npllM0H8Hlle: a) cnoco6a C'I,SMa 

Clll'HaJIOB c ,II;~ KO~OB JI3, llMS!llltlfX MaJIYIO noroHHyIO aa,n;e:pxucy 'i:' ~ 
= I,5 HC•MM-I, H 6) 6UCTp0,11;8HCTBYJ(Jlleil CllCTSMil 3JI9KTPOHHIDC 6JIOKOD, 

OIDICammx B rJiaBS Ill. .lfCIIOJ!D30B8.Hl19 ,ll;Byx nepeRJIIO'!aSMHlC Bp8MJI-~ 

pODUX npeo6pasoBaTeJieil ll pa3pal3HllBaI!llll8il IlaMIITll 60JIDWoil eMKOCTR Mmm
Mll3llPOBaJIO IIOTOpll co6uTllil, ItOTopue B,AP.Jl-I onp8,11;8JIIIIOTCII TOJII,ItO Bpe

MOHirnM paapemeHllOM ~ 0,5 MKC • .I(JDI y.nytnnemm TO'Il!OCTll ll3M9p9Im1I mr

TSHCllDHOCTeil OTpruitemrll: B TPaKT aHO,ll;HOro CllrHaJia B!tJI](JtISH .ztllJMepe~

aJII,HUil ,ll;HCiqlHMllHaTOp, OCYntSC TBJDimllll! OTC8trn:y q/OHOBOro ll~,'HNI. Bu

CO!t0np0ll3BO,ll;HT8JII,H08 apHq.M8TlN9CKO-JIOrll'Iecitoe. ycTpoilCTBO 
2 

Il03BOJl!I

eT aqxI1eKTl:lBHo ocYnteCTBJDITl:> pa3Jill'Il!Ue · p8lJWMU Ha6opa imqiop~. Mc

nom,soBaHHe paspa60Ta1IHoro TeJieBHsnoHHoro ,ll;HCIIJIOJI, cnoco6Horo onepa

THBHO OT06paJKaTJ:, HaKOIIJISHHyIO ,ll;Eql~O~ ItaPTlll!Y, CY1118CTBOHHO o6-... .. . 
·• . .. 

• 
.. .. . . - .. 

-PHc .2. ,!J,ug)p~OHHM 
RapTmra, IIOJIYTISHHM 
OT MOHOiqlllCTaJLna 68JI
Ra JierrBMorJio6mra 
C IIOMOllll,10 ,11;8T8KTOpa 
AP,U-1. CHllMOK C 8Kpa
Ha T8JI9BU3llOHHOrO 
MOHllTOpa •. 

JI9r'!a8T · npo~e,eypy IOCTlipOBrumfl IqlllCTaJIJia. 

MaKCllMaJII,H!lil paaMep H306pallt9Hll!i 256x256 TO

'!SK, 'lllCJIO rpa.ztarnrfi Hp!tOCTH - 8 (!)lie. 2) • 

BruKHHM BonpocoM co3,11;amm: peHTreHoBCKoro 

,11;eTe1tTopa HB7IfleTCSI paspa6oTita YCTPOilcTBa .ItJllI 
HaKOIIJIOHllll ,ll;BYMSPHOil ,ll;HWI)~omro:li RapTlll!U. 

B ycTaHOBKe AP.ll-I ·sa.ztaTia_pemeHa nyTeM cos,na

mm: HHiql9M8HTHOro Itami.Jia C IIp8,11;8JIJ:,HoJl: CKO

pocTI,10 pa6oTI:l'250 Kl'u B 6y,pepe 03Y 3BM CM-2 

8MKOCTl:>10 64K I6-paapi:I.IUIUX CJior/71. YKa3a!IHU9 

' xapaKT8pllCT:IIKH Il03BOM10T p8aJIH30BaTI, TaKlle 

.l{OCTOlll!CTBa ,11;8T8KTOpa, KaK BUCOKOe paspeme

Hll8 H nmporonl-,ll;llHaMll'l8CIGifi ,ll;Haila30H C!tOpoc

Teil C'l8Ta, corJiaCYJ)TClI C ero 6UCTPO,ll;eilcTBneM 

n ~oBJieTBopIIOT Tpe60B8.HlifiM a1tcnepm.teuTa. 

I B aaK1IIO"<IeHHe npne,11;eHU peayJii,TaTu 

,KOMIIJISKCHUX UCCJIS,ll;OBa!IU:li napaMeTpOB ,11;e

T8KTOpa AP.ll-I, OC!JO~e ll3 ltOT'opm: 

JKa3aHU B Ta~al 5 • 8 • -XopomM CTa-

6UJII,HOCTI, xapaKTepnCTlllt ycTpoilCTBa HCK1DD'IWia H806XO,ll;llMOCTI, 

B pery.1mpoB1te II BB8,11;8Hllll IlOIIpaBOlt. Cnoco6HOCTI, YCTaHOBltll 
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Ta~a. 0CIIOBHil8 llapaMOTpU ,11;8T81tTOpa AP.Jl-I 

i HanMeHoBaHHe napaMeTpa 

I. 3qxI1eKTl:lBHOCTl:, perncTpaumt peHTrSHOBCKOro 

H3JIY'!SHM c aHepr11ett 8 1taB 

2. 
3. 

4. 

5. 

6. 
7. 

a) a6COJIIOTH08 3Ha'l8Hll8, % 
6) H80,!Ui0p0,ll;HOCTI, IIO MO!Jla,Itll WIK, % 

.lfCIIOJll>3Y8MM TIYBCTBHTeJII,HM IIJIOnta,IJ;I,, J 
F.MKocTI, aanOM1IHaDI1ero YCTPoilcTBa, I6-pas

pH,11;HUe CJIOBa 

1IncJio 3JI8M9HTOB IIpOCTPaHCTBSHHOro paape

memm 

HeO,ll;HOPo.ztHOCTI, nmpmru 3JI8M9HTa ,ll;llCiql8Tll-

38IUllI, % 
BpeMeHHoe paspememie, MKC 

Ilpe,11;em,HaJI 91topOCTI, C'l8Ta, ~ 

a. 3HepreTll'!ecKM ,ll;HCiqlllMlll!~ co611Tllil, Kall 

9. Ilp8,11;8JII,Hll8 llapaMSTpll HCCJIO,ll;yOMilX MOHOiq)HC-

* 
H 

*** 

TaJIJIOB Maiq)OMOJI81tYJI . 

a) MaKCEMaJII,H!lil nepno,11; pemeTKR, X, :a:pll 

6) paspemeHllll C'I>OMIUI, X, COOTB8TCTB9HHO 

,)vm nyqKOB C ,ItltaM8TPOM _C8'!9Hll/I > 0,5 MM • 

J];rn nepII8:H,llllKYJI!IpHilX 1t IIJIOCROCTH MiIK nyqKOB. 

0THOC~'l'8JII,H08 cpe,1Ui81tB8,ItpaTlflll!09 OTitJIOH9Hll8 • 

KOJIH'l9CTB9HH09 
3Ha'lil_HII~-

'70 

.:tl * 
346(X) X 320(y) 

64K 

5000□** 

~x= 2, &y=4*** 
0,5 

250 (npn IIOT81)1IX 

C'l8Ta 25%) 

8 .:t 3 

90 + I80 
I,6 + 3,6 

0,11;t!OBpOM8HHO pernCTpllpOBaTI, 60JII,W09 'lllCJIO OTPaJKOHH:li xapa1t-. ' ' M d-L 
T8pll3Y9TCH lt08~8HTOM __ = '2,nax • n,i,, =50 , r,11;e qma." - Ma.R-

CIIMaJII,H!lil nepno,11; pemeTltll K!)l1CTaJJJia, d,:f11 - peapemeHne C'I>OMKH. B co

BOKyIIHOCTll c Buco1tcll: acirI1e1tTRBHocn10 perncTpaIJ;lm n Tpe6y8MllM 6HCTP0-

,11;ettcTBHeM JKa3aHH08 o6CTOflT8Jil,CTBO II03BOJIHJIO peaJIH30BaTI, HanBUCWYJ) 

cpe,ll;H aHaJIOrlltJ:HllX ycTpottcTB IIpOll3BO,ll;llTElJII,HOCTI,. 

B IIOCJI8,ll;H9M pa3,11;8JI8 rJiaBU ,ll;aHO KpaTK08 OIIllCa!m8 IIp0~8.zm:>U, !Ja60-

pa 3KCII9pllM9HTaJII,HUX ,11;amnrx: B KOOp,ll;HHaTHOM ,ll;EqlpaitTa.!:8Tpe KAP.ll-3' 9/, 
003,ll;a!IHOM Ha 6aae ,11;8T81tTOpa AP.ll-I • .lf3MepeHHe llHT8rpaJII,HllX mIT9HCHB

HOCTeil IIp0ll3BO,ll;HTClI IIO M8TO,ll;Y "ItBa3HCTBIOIOHapHIJ:X 3JI91tTPOHHUX ItapTmr", 

II03BOJIIIJOiil9MY MaKCHMaJII,HO RCnOJII,soBaTI, :a:peHMYllleCTBa paspa.6oTaHHcll: an

napa.TY!)u n peaJIHsonan MaTeMaTlltJ:ec1toe o6ecneTieIDie Ha MaJicll: SRI (<lf-2). 

lICCJIO,ll;OBrumfl I3 68JIROBUX MOHORpllCTaJIJIOB, B 'l'OM 'lllCJI8 p~OHHO-- . 
HSCTOHKllX ll HM8lllltlfX a.ma.x ~ I20 A, IIO,ll;TBe:MWIR BUCO:eyl) IIp0ll3BO-
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.I{llTSJU,HOCTl, ,I.t9T9KTOpa. Har.1epemm llpOBO.IillJ]liCl, C 50-KpaTHHM ycKopemteM 
C'I,9MKlI rrp:a COOTB9TCTBJ100\9M y_Mem,memm ,I.t03ll, 

IliITaH rJiaBa llOCBSI!JlSHa 003,I.ta.IDIIO lI UCCJie,n:OBaHIDO xapaKTepHCTllK pa-
00TaICll\9ll Ha JIIDn!li C !3BIVI BllCOKO'l'YllCTBHTSJil,HOH yCTaHOBKll YPAH-2, llpe,I.t
Ha3Ha'l:9HHOfi ,ItJill aHaJII!3a TOHKOCJIOibrux Pa.rtlloxpor,laTOrpaMM, CO,I.t9pl!talltHlC 
~--ll3JIY'l~9 ll30TOllll. IlpaKTlI'I9CK09 pememre.aa,I.tatm, OOCTOR:l!l0li Il JIO
ItaJm~ pa.nnoxpoMaTOI'pag/lI'ISCKHX 30H lI lI3MepemtlI Il HllX KOJilltJSCTBa 
pa.nnoaKTl!BHOro B9l!l9CTBa, OCJIOJ!tHlI8TCJI MaJIOH aKTllllHOCTl,IO lI OJIH30CTI,IO 
rprunn:t lICCJI8,I.tyeMWC o6JiaCT8fi. 

C~p.!YJIHpOBa.Hll CJie.n:yJllltlI9 OCHOBHll8 TP900l38.HRII K ,I.t0T8KTl:lpYJ!Ill9MY 
YCTPOHCTBy: HepaapymaIOutml aHaJill3 O,I.tHOBpeMeHHo BCeii llJIOl!la.l{Il pa,I.tl!Oxpo
MaTOI'paMMll, BblCOKIIe 'l'YllCTBHT8Jll,HOCTl, lI llpOCTpaHCTB0HH00 paapemeHHe, 
onepaTlIBHafl o6pa60TKa ,I.taHHllX, Ha,I.t9lKHOCTI, II IIpOCTOTa B SKOIIJJYaTru.um. 
060CHOBaHa !l9JI8C006paaHOCTl, llpl!M9H8HWI ,I.tJilI STOfi neJIH Mill{, Yita3aHO 
Ha HSOOXO,I.tl!MOCTI, pememm Il03HlIKaICll\HX llplI 8T0M .ItByx OCHOBH!IX npo6JieM: 

. o6ecne'l:eHM Tpe6yeMIIX a) 841Jl8KTHBHOCTH perHCTpaIUm ,I.tJI!I Hll3K08H8pre
Tll'l:HllX II 6) TO'l:HOCTH JIOKaJIH38llllll .rtm BllCOKOBIJeBreTH'l:HllX 13- -1mcmu. 

!3KcrrepHM0HTaJll,Hll9 llCCJI8,I.tOBaHlIII l,filK C JI3' I / IIQitTBep.IillJ]li rrepcrreK
Tl!BHOCTI, TaKOro IIO,I.tXO,I.ta. TIOKa3aHO, O,I.tHaKO, 'ITO Y.ItOBJI9TBOPHT9Jll,Hll0 pe-
3YJU,TaTll MoryT 6nT1, rroJIYll:eHII TOJII,KO .rtm 3Ir ( E ,..- -<.. I9 RaB) npH 
BHeceHllll o6paana B_ 'l'YllCTBHTeJII,Hllii o6"I>eM KaMeJ:lll H .rtm 14c ( E ~- <. 

I56 KSB) rrw CB8,I.t8Hlll! ,I.tO MmmMyMa TO.Jlllllllill CJIOR: rrorJIOl!l8l<ll\ero BemecT
Ba. B CJIY'Iae 32P ( E /?>- -<.. I , 7 MaB) Iienocpe.rtcTBeHHoe rrpm11eHemte Mille 
,I.taeT KpattHe IIJIOXYJO TO"IHOCT!, JIOKaIDI38lUil! BCJI8,I.tCTBl!8 60JII,mHX rrpo6eroB 
~- -'l:aCTHn BL!COK03HepreTl!'IHOH 'l:aCTll CIISRTPa, ,llOIIOJIHl!T9Jll,Hll0 TPY.ItHOC
Tll 003,I.taIOT myMLI MITh'. II BHelIIHl!i1 qJOH. 

IlpemlY1!18CTBa llp8,I.tJIOJlt8HHOii MSTO,I.tllKH IIOJIHOCTl,!O HCIIOJII,3y;m'CJI B · 
paapa60TaHHOfi lI BH8,I.tpeHHoil Il SKCIZepm.ieHT YCTaHOBK8 YPAH-2/II/, 6JIOK
CX9Ma KOTopofi rrpl!Ile,I.teJia Ha pnc. 3. TI03.IDUIOHHO--qyBCTBl!T8JII,HLlii ,I.t8T8K
TOp ycTrrOBRlI, C03,I.taHHL!ii Ha OCHOBe IIp8,I.tJIQ.lK8HHOrO Opl!rllHaJIJ,HOro yCT~ 
poficTBa: 12 ' 13~ COCTOllT ll3 Tp8X B3aHMHO napaJIJI8Jll,HllX l,filK C ,I.tpeiiqJOBL!
Mll llpOMSJKYTRaMH lI Jle. --qJHJII,TpOM BHCOKO:mepreTll'l:HllX ( E/f > 0, 5 MaB) 
~- -'l:aCTHn~ Pa.rtHoxpoMaTorpaMMa paSMepoM '.rto 200 x 200 r1111.2 pa3Mel!laeTCJI 
B raaoBOM -qyBCTBllT8Jll,HOM 06'I>8M8 ,I.t8T8KTOpa. !3JI8KTpOHHOH arrnapaTYJ)oii 
perHCTpIIpymCJI CllrHaJILI C aHO,I.tOB' Mill{ ll KOOp.zumaTHaff HHqiopMarU!,1! C ITh'.-I 
ll ITh'.-:2, CmtMaeMafl C IIOMOllll,IO . Ka,TO,I.tHllX JI3. . 

.UanHafl ycTanoBKa SIBJl1I8TCJI ycoBepmeHCTBOBaHHoii Mo~eii coa
.rtaHHoil paHee aBTOHOMHO:li YCTaHOBRlI YPAH-r/I4/, B KOTOpo:lt llCilOJll,30Ba
JiaCI, ana.noroBaJI IZaM!lTI, II oTcyTCTBOBaJIH C'I>eM xoop.ItHHaTHoii WlWOPManllll 
co BTopoii 1filK II BWmCJIHT8Jll,HUe ope.n;cTBa. 3TH o6cTMT8Jll,CTBa, xoTa lI 

- -
YllpO!llaJill YOTaHOBKy, aaTpy.n;HIIJill npoBe.n;eHHe KOJIIrtl8CT~~mrnx H3Mepemm :u, 
rJiaBH08, He II03BOJUtlllI pem:u:TI, Bonpoc llCIZOJU,30BaHlIII p~ 

IO 

-----~--------------------

_1E __Jll ..A! a· 
fWHMmiolMMI }A.' ff/4\;. M' ..... -, 

AJ - ~ _, ;.'.-hK-3 l A2,X2;t'2 : > < I 7 ,c, ,1'17= ~~~;llbTP 

~A X " " 1 1 C OK 1 lr 1i•1 I 't.' t \ >•1rn 1- -
f,i J I I 

KO):l 1130TO/lA 

3H 14c 32p 

c~z~w~~l'IE 

KOHTP0/1/lEP 
KPE~TA 

3BM CM-4 

- TCP 

C11HXPCH13A • 
UWl 

Plic. 3. B.nOK-CXeMa ycTaHOBKll YP AH-2 , rrpe,I.tHa3Ha.'l:8HHOH ,ItJ:uI 

ana.maa TOHROCJioiimrx: pa.nnoxpoMaTorpaMM (TCP), cQiteplltB.llllDC 

ll30TOilll 3II, I 4C , 32P, 
B ycTaHOBKe YPAH-2 rrpe,ItBapllT8Jil,HO OT06paHHaa: no pa3JIH"IHLIM KpHTe

pWIM llllq/OJ)ManH/I IIOCTYilaeT B !3BM, o6paclaTUBa8TCJI H B!IBQ!tlITCSI Ha aKpaH 
ItBeTHoro rpa.qJll'IeCKoro T0JI8Bll3lIOHHOrO .I{llCIIJI6ll~ AHa7Ill3 aaperHCTplipOBaH
HllX KOMOlIH~ COBIIa,It8HlIH aHQ!tHllX CHrHaJIOB II03BOJlll9T: a) imeHT~
pOBaTI, 1I3JIY'l:8Hll8 ll30TOIIOB 3n, I4c, 32P, 6) ,I.tlICKpl!MlIHlIPOBaTI, JllYl.fil H 
BHelllHIDl q>OH, B) BLI.n;e»ITI, p,- -ll:aCTl!Uli, TpaSKTOPmI KOTOpliX HeCYllt8CTB9H
HO OTKJIOHlIJIHCl, OT npi!MOH JmIDll1 BCJie,n:CTBHe MHOrOKpaTHOrO pacceaHll.fl. B 
IZOCJie.n;HeM OJIY'iae aKcTpan~ Tp0Ka 'l:aCTmijl B TO"!Ky BWieTa IZO~B~-
8T 3Ha"IHT9Jll,HO YJIY'lllllITl, TO'l:HOCTI, JIOK8JIH3anmt 30H, co.rtePJK8llimc 

3
o/I

5
/, 

Ha OCHOBaHlill 8KCII8pl!MeHTaJil>HllX HCCJie,I.tOBrumit xapaKTepllCTllK yoTa
HOBltll .n;oKaaaHa ee onoco6HOCTI, JIOKaJIH30BaTI, pa,I.tHOaKTl!BHlle 30Hll TOHltO
CJIOHHHX 1)8.IUIOXPOl',m.TOI'paMM c TO'l:HOCT!,10 ( FWHM) R::,I ,5 MM (pHC. 4), 

5 + 6 MM, 4 MM H lISMepiITl, MHimMaJil,Hll9 aitTllBHOCTlI ( C OTHOClIT0JU,HOH 
cpe,ItHeRBaJJJ.)aTll'IHOH norpelllHOOTI,IO He :icyxe IO%) IO ID\ll, 5 IIKH, 20+30 n1\ll 
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~ 3tt, I 4c lI 
32P COOTB8TCTB8HHO. BpeMll 8RCil08~ CO!tpa.Jlla8TC/I C 

.IUiett lI HE3'AElJII, 'AO - I tzaca. 
B 8rutJIR)q8HHH ccpoprzyJIIIpODairu OCHOBHile lITOl'lI npo,n:eJiaHHott pa6oT!l. 

. 

.. .. .. .. .. .. .. 

. . .. . . .. .. .. . . .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. . .. ... .. . ... .. ... .. . ... .. ... .. . ... ... . .. ... ... ... .... ........ ... .... . .... ........ ... ... . 
·······•·•·•····· .... ................. ····· ..... , ........... ····· 
········•·•············ ........................ ......................... 

.. ••• .. ••••••~••••• .. ~ .. ••• Xl0,5MM/llaM.) 

u,,1no,,1t11n.,,,,,11n,u 

Pllc.4. I'lICTOrpaMMa paCIIp8.!{8JI8Hllil 
sapel'lICTPHpOBaHHHX B 3Blf llHT8H
CllBHOCTett C1l8Ta B SOHax, C0.!{8p
,m(I\HX 3tt. PaCCTOOHlI8 M~ rpa
~aMlI IlliT8H /, I ,5 MM. 

I. IlpOB8.!{81l a.HaJilI8 COBpeMemwx T8H
'A8~ npm.iie11elll1ff M8TO.ItRKlI nponop
D;ROllaJil,HH:X~ep .ItJlli pememm Me'AlI-
xo-6HOJiol'll1lecRHX 88,Itatz. PaCCMOTP8-
Hll oco6emtOCTll ROHCTPYRIUrlt Mill{, 
M8TO,I{OB C1llITima.HHR: ROOPztmiaTHOfl HH
(pOp.!aIUilI, oprrumsarum ClICTeM c6opa 
lI 06pa60TR1I .I{amwx. IlpOB8.!{8Hli Teo
p8TlI"!8CKlI8 0~811KlI xapaKT8plICTlIK 
6aSlIPYKJ4liXCII Ha Mm{ aBTOMaTlISllpO
Bamrnx 'A8T8KTllpYKJ4lilt YCTpottcTB. 

O~OCHOBaHli Ilp8m.!Yll18CTBa lI Bli
Jll3JI8Hll oco6eHHOCTlI llCilOJI:E,SOBa.HHII 

MilK ,ItJlli peHTl'81iOCTPYKTYIJHllX llCCJie
'AOBallliil MOllORplICTaJLlIOB MaKpOMO~eey~. 
n o6pa60TKlI TOHKOC~o:lhrnx pa.ztnoxpo
MaTorpaMM; cqiOJJqmipOBaHli TP860Ba
lll1ff K IlapaM8TPaM .!{8T8KTlipYKJ4liX YCT
pottcTB • 

2. C08,Il;aHa He m.iJ8llJllafI np!MWC 

aHMOl'OB ll npeBOCXO,ItlilllaJI no COBO
eynHOCTlI xapaKT8pllCTlIR ll8B8CTHli8 
paspa60TR1I no.I{06HOl'O Ha8Ha1l8Im/l ClI-
CT8Ma MOROB p8l'lICTP8IUilI ll o6pa6oT

Kll 'AaHHHX C Mill{ C JillHlmMll 88,It8p,KKR. P~OHaJil,Hll8 CX8MHli8 ll apxnTeK
TYIJHli8 pemeH:wt 06ecne1ZHBruoT BliCOKyIO T01lHOCTL lI8MepeHllil ROOPztlIHaT 
tzaCTmt (I HO) npn CROpOCTll o6pa60TRH 'AO Io6 c-I, OTCYTCTBlI8 HHTe
rpam,Hott H~efiHOCTlI lI Ilp001l8TOB C06HTllil, XOpomyJO CTa6mHOCTL napa
M8TPOB. Paspa60Ta.HHaJI armapazypa SIBWmCL OCHOBOtt pel'HCTPHpYlflillIX 
CllCT8M 008,Il;aHllliX .!{8T8RTOpOB. 

3. C08,Il;a.H·cTenit ,I{Jm lICC~8.I{OBa.HHil napaM8TPOB 'AB]XROOPztllHaTHHX 
'A8TeKTopoB Ha JmHmI c 3BM EC-IOIO. Paspa6oTaHH annapaTYIJHHe n npor
paMMHHe cpe,I{CTBaHaKOM8lll1ff, o6pa60TKH ll OT06paJKeH:wt 'AaHHHX. Onepa
THBHlitt aHaJilIS lIHq)OpAaIUilI OCYllt8CTBJIJI8TC/I C nOMOIItLlll ~8TH0l'O l'pa.qm1I8C
ROl'O ,I{llCM8/I BliCOROl'O paspemeH:wt. 

4. Paspa60Ta.H, llCMe'AOBa.H lI BH8.I{p8H B CTPYKTYI>Hli8 llCC~8.I{OBalll1ff 

MOHORpllCTaJLlIOB MaRpOMOJieey~ aBTOMaTll8llpOBa.HH!m p8HTl'8HOBCKllil .!{8T8KTOp 
APE-I. IIo.nyqeHH pactreTH!le cooTHomel!l1ff, CBfiSHB8llJlllle sHatzeim.R: xapaxTe-
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pllCTlIK .!{8T8KTllpyirnnDC YCTPOttCTB lI noKasaTe~ett 'A~TOM8TPH'I8CKOl'O 
:mcneplIM8HTa. HCM8.!{0BaHa np8MO.Y.:8HHaJI cne~UaJILHO ~ perIICTPaIJ;lilI 
MIIrKoro peHTreHOBCROl'O ll~8HWI MilK C MOCRlIM .I{peiltpOBHM npOM8ley"TKOM. 
Paspa60Ta.Ha lI 008,Il;aHa 3~8KTPOHHaJI CHCT8Ma yCTaHOBKlI. 

B A8T8KTOpe APE-I peamISOBaHil.BHCOKlle (70%) 3ipl)8KTlIBHOCTb pe
l'lICTPaIUilI ll T01lHOCTL <±I%) IISMepeH:wt lIHT8HClIBHOCTeil .nnqiparHpOBaHHilX 
nytzKOB, 6oJILmoe 1llIC~O (50000) 3~8M8HTOB IlpOCTPa.HCTB8HHOl'O paspemea:wt, 
MlIHlIMlI8llpOBaHH noTepn co6anrl1 H, KaK c~e'ACTBIIe, no~eHa HaH6~lllalI 
cpe.I{H a.HMOl'll'IHilX YCTPoilCTB nponsBo,n:HTMLHOCTL. EOCTlil'HYTO no CpaB
H8Hlilll C 0.I{HOKaHaJILHilMlI 'A~TOM8TpaMlI 50-RpaTHOe CORpatll8HlI8 Bp8M8HlI 
3KCil08~lllI IlplI COOTB8TCTBYJlll8M YM8HLW8HlllI .!{08H. IlapaM8TPli .!{8T8KTOpa 
IlOSBOJ.tl!IDT llCM8.I{OBaTL MOHORplICTaJLllli MaRpOMM8KY~ C neplIO.I{OM pemeTKII 
(90 + I80) f npn paspemer-nm C'I,8MKH (I/I,6 + I/3,6) j COOTB8TCTB8HHO. 

YcTa.HOBKa APE-I HBJIJI8TCJI OCHOBOil KOOp'AHHaTHOl'O peHTl'8HOBCKOl'O 
~RWilaKTOM8TPa, Ha KOTOpOM B8'AYTC/I CTPYKTYIJHII8 HCC~8.I{OBaHIDI 6~0BHX 
MOHORplICTaJLlIOB. ~ Il0.7IY'!8HKII .I{eyM8pHofl )tRq)p~OHHofl KapTlIHil B 03Y 
3BM CM-2 008,Il;aH lIHRp8M8HTHliil KaHM, napaM8TPH KOTOporo - 8MKOCTL 6y
wepa 64K C~OB ll 6HCTPO'A8ilCTBlI8 250 ~ - n03BOJIIIl!lT p8MH80BaTL npe
nMYU18CTBa paspa6oTaHHOl'O A8T8KTOpa. 

5. Paspa60Ta.Ha lI BH8Ap8Ha B 3KCnepID1!8HT8Jil,HU8 llCC~8,I{OBa.Ill'I.II B 06-
~CTII MO~eeyJDipHOll 6no~or:r.m: 6aSHpYJlllafICII Ha MIIK HOBaJI BHCOKO-qy:BCTBlI
T8JILHaJI M8TO'AHK8 aBTOMaTlISHpOBaHHOro Hepa8pyIII8llJll8l'O K0~8CTB8HHOl'O 
a.Ha.Jm8a TOHKOC~O:lhrnx fo- -aKTllBHHX pa,nnoxpoMaTOl'paMM. P8amI80BaH Cil0-
006 Y~8HlIH T01lHOCTll ~OKMH8aIJ;lilI 80H, C0.!{8I)llta!IlHX 32P. 

Ha OCHOB8 Ilp8MOllt8HHOl'O OpllI'IDiaJILHOl'O YCTPOllCTBa (a.c. Ni 624162) 
008,Il;aHa ll llCM8,I{OBa.Ha pa60T8llJllaJI Ha~ C 3R{ BUCOKOilpOll8BOAlIT8JIL
HaJI YCTa.HOBKa YPAH-2, Il08BOJ.tlllllma,R: COKpaTlITL Bp8MiI aHMHSa ~noxpo
MaTOrpaMM Ha 2 IlOplmKa. 

0CHOBHII8 pesyJILTaTI:l 'AllCCepTarum ony6JrmtoBaHH B M8,JUIIOlltIDC pa6o
Tax: 

I. AHncm.iioB Kl.C., ••• , tiepHeHRo c.rr. n 'AP· 3~eKTPOHHaa annapazypa 'AmI 
BlISYMlI88IUilI lillqiopMarum C nponop~OHaJil,HIDC KaMep B Pa.ztlIOrpaq>ll'Iec
KOM lICM8,I{OBaHlilI 06'.beKTOB. OIDIB, I8-II348, .l(y6Ha, I978. 

2. Chernenko S,P., Skva~il J,, Zanevsky Yu,V. The High-Speed ALU 
for Wire Chambers. 
(BHCTPo.n:ettcTBYIOOt88 ap$8Tll'I8CKO-~Ol'll1l8CK08 YCTPOHCTBO ,I{Jm npo
BO~O'IlillX RaMep). Nucl. Instr. and Methods, 1981, V,186, P• 545, 

3. 3a.HeBCIGm Kl.B., ••• , tiepH8HKO C.II. ll .I{p. Paspa6oTKa 'AeyM8pHoro A8-
T8RTopa ~ peHTl'8HOBCKOtt .nnqipaKTOM8TPlilI Ha OCHOBe nponopD;ROHaJil,
HOtt KaMepa. B KH.: ill M8JJrJJ.YHapO.IUJ08 COB0JllaHlI8 no nponop~OHaJil,HliM 
n .I{pettipoB11M KaMepaM, .l(y6Ha, I978. OIDIB, JU3-II807, .l(y6Ha, I978, 
c. 249. 
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4. AHHCHMOB Kl.C., ••• , llepH8HKO c.rr . .l(ByxKoop.n;mraTHaR: nporropnii:oHaJII,
HafI KaMepa C BHCORHM pa3pemeHHeM .ztmi peHTI'8HOBCKO:ll: 'AmflpaKTOM8T
plili MOHOKplICTaJIJIOB. omm, PI4-80-264, ,If,y6Ha, I980; 
Nucl. Instr. and Methods, 1981, v.179, P• 503. 
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