


AHHCHMOB ~.(. HAP· 1:1 IHI 4 14 
3KcnepHMeHTallbHaR YCTaHOBKa A11R HOti>V>~i p.t{lllf>l P<l$~11-1. 
4acrbl. Annaparypa 

AaercR on1-1caHHe 31leKTPOHHOH annaparypbl ' 'H nr·p~u~""ranb­
HOi1 ycraHOBKH AllR HOHHOH paAHOrpa<IJHH. OnH(.<IHbl o• IHittiiL·' 
31leKTpOHHble 6.nOKH, Bbi0011HRBWY!e <IJYHKI.jHH y<Hfll'lll'l>l H 1\H 
Hal.li-IH cHrManoe, 6blcrporo or6opa co6biTH~, p 
Mall"'"' c nponOPI.li-IOHallbHbiX KaMep, ynpaaneHH 
npeACTaBileHHR HHcJ>OpMaljHH Ha ljBeTHOM Tell 
npHBeAeHbl OCHOBHble TeXHH4eCKHe xapaKTep 
6nOKOB. 

Annaparypa <!JyHKI.li-IOHHPOBana Ha 11HH.,~1 
o6ecne4HB8118 BbiCOKyiO CKOpOCTb Ha6opa HH¢ 

Ke B Ka4eCTBe AeTeKTOPOB HC001lb30Ba11HCb P 
KaMepbl C 31leKTpOM8rHHTHbiMH llHHHAMH 38At'P)f(I(L1 
C!lHH o61>eKTOB nony4eHo paJpeweHHe no nnorti 
npH npOCTp8HCTBeHHOM paspeweHHH OK0110 
TeCTOBbiX 06'beKTOB COCT8BH1la 1 MP8A /npH 
ne4eHHOCTH OK0110 100 C06b1THH Ha Rl.leHKY r> 

Pa6ora Bb10011HeHa 8 na6oparopHH BbiC 
C~eHMe 06~e~HHCHHOrO HHCTHTyT8 R~CPHWX 

Anisimov Yu.S. et al. 
The Experimental Set-Up for Ion 
Investigations. I. Apparatu~ 

Electronic system of the experimrn 
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1. BBEAEHHE 

HccneAOBaH~R no n~I1MeHeHI1~ 3apRmeHHbiX 4acT~U AllR paA110rpa ­
$1111 Ha4aTbl B 1967 r . l /~ npOBOARTCR Ce~4aC BO MHOri1X $113~4eCK11X 
ueHTpax1 21• B 1978 r. B na6opaTOPI111 BbiCOK11X 3Heprl1~ OH~H 6blna 
C03AaHa 11 11CC11eAOBaHa 3KCnep~MeHTallbHaR ycTaHOBKa AllR 110 HHO~ 

/ 3 / 
paA110rpa$11~ 06oeKTOB . MeTOA OCHOBbiBaeTCR Ha npeU113HCHHOM 11 3-
MepeH~I1 OCTaT04HbiX npo6eroe 4aCT11U, npoWeAW11X 4epe3 11CC11eAyeMbl~ 

o6oeKT. PaA110rpa$11R c 11Cnonb3oeaHI1eM 3apS~meHHbiX 4aCT11U 11Me e r 
ABa cyll\eCTBeHHbiX npei1MYIJ\eCTBa no cpaeHeHI11'J c o6bi4HO~ peHTre­
HOcKonl1e~. nepeoe OT1111411e - 3Ha411TellbHOe yMeHbWeHI1e A03bl o6ny-
4eH11R; BTOpOe - B03MOmHOCTb nony4eHI1R KOHTpaCTHOrO 11306pameHI1R 
06oeKTOB, 11Me!'JIJ\11X BK11104eHI1R C He3Ha411TellbHblMI1 OT1111411RMI1 no 
nnOTHOCTI1 or oKpyma~ll\e~ Maccbl. B xoAe 3Kcnepi1MeHroe, npoeeAeH­
HbiX Ha c~Hxpo$a3oTpOHe OHHH, 6bln~ nony4eHbl pe3ynbrarbl, no3eo­
n~swl1e OUeH~Tb OCHOBHble xapaKTepi1CTI1KI1 ycTaHOBKI1 11 napaMeTpbl 
ny4Ka ren~R IE = 800 M3BI 14 1

, 11Cnonb3yeMoro AllR paA11orpa$1111. 

2. GnOK-CXEMA YCTAHOBKH 

CxeMa ycTaHOBKI1 npi1BeAeHa Ha p11c, 1. Bee COCTaB BXOART CU11H­
TI11111RU110HHble C4eT411KI1 (81,82) , ABYXKOOPA11HaTHble nponOPU110Hanb­
Hble KaMepbl lnK1 7 nK31, MOAYilb ~3 nponopu~oHanbHbiX KaMep- Ae­
TeKTOP OCTaHOBK~ 1.[101, 31leKTpOHHaR peri1CTpl1pyniJ\aR annaparypa, 
3BM HP-2116 B. 

AereKTOp ocraHOBKI1 npeAcraenRer co6o~ 12 nponopu11oHallbHbiX 
KaMep B OAHOM ra30BOM 06oeMe C KaTOAaMI1 113 aniJMI1HI1eBO~ $01lbrl1, 
eblnonHRIOII\11MI1 ponb nornOTI1rene~ lp = 0,095 rlcM 21. B Ka4ecree 
06oeKTOB ~CCileAOBaH~fl 11Cn01lb30Bani1Cb nnaCTI1Hbl 113 oprcreKila 
nepeMeHHoro ce4eH~R c Ha6opoM oreepCTI1~ pa3Horo A11aMerpa lcJ>aH­
TOMbll, KOTOpble ycraHaB1111Bani1Cb HenocpeACTBeHHO nepeA 60KCOM 
C BOAO~ 111111 noMell\a1111Cb B BO~y.np~ pa3MeiJ\eH~~ $aHTOMa T01111\~HO~ 

flcMI B 60KCe C BOAO~ 113MeHeH~e n110THOCTI1 COOTBeTCTBOBallO Beni1-
4~He ~p= 0,18 lrlcM l . .ctnR nony4eHI1fl T04K~ OCTaHOBK~ 4aCT11U 
B npeAenax AeTeKTOpa OCTaHOBK~ 11Cn01lb30Ba11Cfl Ha6op nnaCTI1H 113 

oprcTeKna IP = 1,18 rlcM I e Ka4ecree nornOTI1TenR 1n1. Koop­
A11HaTHble nponOPU110HallbHble KaMepbl 11 KaMepbl .[10 11Me1111 4YBCTBI1Tellb­
HYIO o6naCTb 250 X 250 MM • 
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Pwc. 1. CxeMa pacnonome­
HHR 3KcnepwMeHT8JlbHOH 
annapaTyp~. n-nornOTH­
Tenb; S 1• S2 -Cl\HH­
THJlJlRTOp~j nK1+nK3 -
KOOPAHH8TH~e nponOPL!HO-
Han bHbte KaMepbt; 6-6oKc 
c BOAoi1; AO-AeTeKTop 
ocTaHOBKw; K1-Kpei1T 

'KAMAK c 3JleKTPOHHOH an­
napaTypoH ~OPMHpoDaHHR 
w oT6opa co6~THH; K2-
KpeHT KAMAl{ c 6noKaMw 
ynpasneHwn w perwcTpw­

PY~~ei1 3neKTPOHWKOHj K3-Kpei1T c 6noKaMw TB A~Cnnen; TM-Tene­
BH3HOHH~i1 MOHMTop; AHP-Apai1sep AHP-821; TC-TeneDH3HOHHan cwc­
TeMa PEP-500; 3BM-HP 2116 B; M-MarHwTo~oH; A1-a14 AMCnnei1; 
A2-rpa~w4eCKHH AHCnJleH; un-4w~pone4aTb. 

3. 3nEKTPOHHAR AnnAPATYPA 

. $yHK4HOHaJlbHaR CXeMa 3JleKTPOHHOH annapaTyp~ npMDeAeHa Ha 
pwc.2. 3neKTpOHHOH CMCTeMOH B~nOJlHR~TCR CJleAY~~~~~e ~YHKL!MH: 
----1-. YCHJleHMe M AMCKPHMHHal.IHR CMrHanos, nOCTyna~~~~~X C nponop­
l.I~OHanbH~X KaMep; 

2. G~cTp~A OT6op co6~THH; 
3. PerHcTpal.IHR MH~opMal\HM c nponopl\MOHaJlbHbtx t<DMep; 
4. YnpasneHMe annapaTypoA M CBR3b c 38M; 
5. npeACT8BJleHHe MH~OpMal\HM Ha l!BeTHOM TeneBM3MOHHOM AHCnnee. 
8 ycTaHOBKe HCnOnb3yeTCfl MeTOA H3MepeHHR KOOPAHHBT TpeKOB 

4aCTH4 C nOMO~b~ nponOpl\HOH8JlbH~X KaMep C 3JleKTpOMarHHTH~MM nH­
HMRMM 3aAepmKH. norOHHafl 3aAepmKa JlMHHH - 8 HCIMM. CoeM CMr­
HaJlOB OCy~eCTBJlReTCfl C OAHOrO KOHL!a JlHHMA. HH~OPM84Mfl 0 KOOp­
AMHaTe TpeKa 4aCTHl\bl onpeAenneTCR HHTepBaJlOM BpeMeHM Meli<AY 
ClllrHaJlOM C aHOAHOA nJlOCKOCTH K8Mepbl I 11CTapT 11I M CMrHaJlOM 11 CTOn 1,1 

nepeAHMA ~pOHT KOTOporo COOTBeTCTByeT BepWHHe CMrHana, nOCTy­
nato~ero c nHHMH saAepmKM. 

3.1. DWCTpWA OT60p C06WTHA 
-: -· 

0T6HpaJ1HCb co6~TMR, OTBe4aD~He YCJlOBMID A1A2 A3C1 C12 .S
1 

·S
2

, 

rAe Ai- cHrHamt c aHOAa i-ToA nponopi..IHOHanbHOH KaMepbtj c
1

,C
12

-
- COOTBeTCTBeHHO nepBbiH H nocneAHMV. KaH8Jlbl IKaMepbll AeTeKTOpa 
OCTaHOBKH. BTopoe YCJlOBMe OT6opa - OAHOKpaTHOe B~nOJlHeHHe nep­
eoro ycnoewn sa epeMn naMHTM nK. TpeTbe ycnoeHe -·o6nsaTenbHOe 
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H8J1M4Me TOJlbKO OAHOro·cHrHana C KamAOA K8TOAHOA JlMHHM 3aAepmKH 
sa speMR naMRTM lnKI. 0T60p C06biTMA, YAOBJleTBOpfi~~HX nepBOMY 
H BTOpOMY YCJlOBHRM 10Cyll\eCTBJlfleTCR 6JlOKOM 8H8J1H3a 8HOAHbiX CHrHa­
JlOB IAACI, $yHK4HH OT6opa co6WTHA, He YAOBJleTBOpfiDll\HX TpeTbeMy 
ycnosHJO, ocyl!leCTBnRIOTC.fl 6noKaMM aHanr.1sa KaTOAHbiX c~o~i-Hanoel AKCI. 
Ann 3TOA 4eJ1M HCnOJlb30B8JlHCb 6noKH nT 203 17~ 

Ha pMc. 3 npMBeAeHa speMeHHan AHarpaMMa, noncHRt:>l!laR pa6oTy 
cxeMbl OT6opa. npM BblnOJlHeHiiiH nepeoro ycnOBI-!fl 6noKOM AAC Bbtpa-
6aTbiB81i)TCR CHrHaJlbl 11 CTp0611 1-1 11 BopoTa11

• nepBbti1 CMrHan HCnOnbsy­
eTCR AJlfl CTp06HpOB8HMR MH¢0pM84MH C AeTeKTOpa OCT8HOBKH 1-1 no­
CTynaeT e 6noK 11 rOAOCKOnH4eCt<Mi1 perHcTp11 I R 2061. CMrHan 
11 BopoTa11 Am'1TeJlbHOCTM) 2 MKC nocTynaeT s 6nOKV1 aHanHsa KaToA­
HbtX CMrH8JlOB M B 6noK BUn. ECJlVI 38 3TO BpeMR BTOpoe YCJlOBMe 

Cutuaul CuzHaAwnK, CuzHaAOinl!: Cw••••,IIK> 
c~u·-rapJ R1 Kr Kr R Kr Xy R Kr K• Cu2HaAot aHo&61/K &m.-mopa ocmaHo!•u 

1/.K. (A1aiu<rpa116,KIII/11Kj 

PMc.2. $yHK4MOH8JlbHaR cxeMa annapaTypbt. ¢-~opMI-IpoeaTenbj 
A-ycHni-!Tenb I2A-0061; A-AI-!CKPI-IMMHaTop HynR IA20ll; 
P-pa3MHOmi-!Tenb 6btCTpbti1; Ay-ycHnMTenl-1 aHOAHbtX cl-lrHanoe 
AeTeKTOpa OCTaHOBKH; BUn-npeo6pa30B8TeJlb BpeMR-4111¢pa 
I R 3021; AMA-6noK, Bbtpa6aTbtBa~fl1Hi1 eM r'i-lamt CHHXPOHH3al\l-1111 
a pemHMe KnA; rP-roAocKon!-14ecKHH periKTP IR 2061; 
AAC-6noK aHanMsa -aHOAHbtX eM rHanoe; AKC-6noKM aHanH 3a 
t<aTOAHbiX CV1rHanoe; 6Y-6noK ynpasneHV1R 113 PA; KK-KoH-· 
Tponnep KpeC1Ta KAMAK IC-0041; V1TC-Hi-nep¢eAc TB cHcTeMbi; 
TC-TeneBV13HOHHafl CHCTeMa IPEP-5001; ATM-ApaAsep Tene­
BH3HOHHoro MOHHTOpa; TM-TeneBH3MOHHbiA MOHHTOp. 
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PHc.3. BpeMeHHaR gHar­
paMMa pa60Tbl 3JleKTPOH­
HbiX 6JlOKOB OT6opa C0-
6biTHi:i. 

PHc.4. npHHUHnHaJlbHaR 
CXeMa YCHJ1HTeJlR 2A-006. 

~ 

J){-f ])5 -XD522/I 
])6- kc f6111 
Hf- SN'12'11J?J 

OT6opa He 6y'geT BblnOJlHeHO, B 6nOKH, yKa38HHble H8 pHC. 2, noga­
eTCR CJ.1rHaJ1 11 5biCTPbli:i c6poc". Ecnl-1 TpeTbe yCJ10BJ.1e OT6opa Bbtnon-· 
HReTCR, no OKOH48HHH CJ.1rHaJla 11 BOpOT8 11 C 3agepmKOi:i ~ 100 HC Bbtpa-
6aTbJBaeTCFI cHrHan "Tp1-1rrep", nocTynaJOU1~tA e 6noK ynpaeneHJ.1H 
1113 PAl. B 3TOM cnyLJae no KOMaHge "CTapT 4TeHHR 11 J.1Hc!JOpMat\HR 
nepegaeTCR B 3BM. EcnH TpeTbe YCilOBHe" OT6opa He BblnOJlHReTCR, 
110 OKOHLJaHHH 11 80pOT 11 Bbtpa6aTbJBaeTCR CJ.1rHaJ1 11 6btCTpbiC1 c6poc". 

3.2. YcHneHHe CHrHanos 

AnR yc1-1neHHR cJ.1rHanos c KOOPAJ.1HaTHbtX nponopuHoHaJlbHbiX KaMep 
lnK1 + nK31 npHMeHeH YCJ.1J1HTeJlb 2A - 006 /13,7/ , npHHUHnJ.1aJlbH8R cxe­
Ma KOToporo npHB~geHa Ha pJ.1c.4. BxogHoe conpoTJ.1BneHHe ycHnHTe­
JlR In pH MaKCJ.1ManbHOM Ko3cpc!JJ.1UH~HTe .Y~I-1JleHHRI R ax= 4 K, KOa<!>ct>H­
UHeHT yc1-1neHJ.1R no HanpRmeHJ.1Jil Ku max = 300, nonoca yacTOT - 0, 7+ 
+ 10 t1ru; ypoBeHb WYMOB, npHeegeHHbiC1 KO BXOAY, U W = 12 MK8 

lcpegHeKeagpaTJ.14HOe a~a4eHHel; conpOTHsneHHe Harpy3KJ.1 R
8

=50 0. 
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3.3. t:\HCKpHMHHat\HR CJ.1~H8J10B 

B ycTaHOBKe HcnonbaosaHbl .AHCKPHMHHaTOPbl HYilR ITHn 0201
171 I, 

npHHt\HnHaJlbH8R CXeMa 6noKa npHBegeHa Ha PJ.1C.5. t:\HCKPHMHHaTop~ 
BblnOnHeHHbti:i s cTaHgapTe KAMAK, ocyl!1eCTBJ1ReT "npHBR3KY11 nepeg­
Hero c!JPOHTa s~xogHoro cHrHana K eepwHHe exogHoro. AnR cHrHana 
TpeyrOJlbHOi:i c!JOpMbl C c!JpOHTOM 50 + 150 HC npH H3MeHeHJ.1H aMnJ1HTYAbl 
OT noporoeoro 3Ha4eHHR P,o 2 B T04HOCTb npi!IBR3KH cotTaBnReT 
±1 ,5 HCi C06CTBeHH8R aagepmKa AHCKpHMHHaTopa r =10 HC. nopor 
cpa6aT~BaHHA perynHpyeTCR e npegenax OT 40 go 100 MB. B~xogHoA 
CHrHan-J.1Mnynbc yposHR NIM AilHTeJlbHOCTbiO -50 HC. 

PHc.5. npHHUHnHaJlbHaR cxeMa AJ.1CKPHMJ.1HaTopa A-201. 

3.4. Peri-1CTPHPY~ll1aR annapaTypa 

HHc!JOpM8UHR 0 KOOPAHH8TaX TpeKa 48CTHUbl onpegem'leTCR J.1HTep­
B8J10M epeMeHH Memgy aHOAH~M VI KaTOAH~M cHrHanaMH. U1-1c!Jposoe KO­
AHPOBaHHe ocyl!1eCTBJ1ReTcR 6noKaMH BUn /THn R302 171 I Memgy cHr­
HanaM~-t 11 CTapT11 H 11 CTOn 11

, COOTBeTCTBYI':lll.\HMI-1 BepWHHaM. aHOAHbtX PI 
KaTOAH~~ cHrHanoe. TaKTosaR 4acToTa Kog~-tpoeaH~-tR - 125 Mru. CHr­
Han~ C nponOpt\HOH8JlbHMX KaMep geTeKTOpa OCT8HOBKH perHCTpHpy­
IOTCR 6noKOM R 206 181, npegCT8BJ1RIOU1HM co6oA rogOCKOnH4eCKVIA pe­
r~-tcTp. GnoKH BMnonHeHM e cTaHgapTe KAMAK. 

3.5. 6noKH ynpaeneHHR J.1 CBR3H C 38M 

B ycTaHOBKe Hcnonbsoeanacb annapaTypa ynpaeneHJ.1H 1-1 ceR3H c 
3BM HP 2116 B Macc-cneKTpoMeTpa 11<l>oTOH 11 / 9~ BKJ1to4aiOu~aR 6noKH 
113 PA C-004, AHP/lO~ a TaKme PRA ecnoMoraTenbHMX 6noKoe. Xa­
paKTepHaR oco6eHHOCTb ycTaHOBKI-1 - nepega4a 6onbworo o6beMa 

I 
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AaHH~x B 3BM /oKono 1000 co6~TH~, Hn~ 12 K cnoef sa speM~ c6po­
ca ny4Ka npoAonmHrenbHOCTb~ 250 Me. BbrcoKa~ cKopocrb c6opa AaH­
H~x o6ecne4~Baerc~ Henpep~BH~M ~cnonbsosaH~eM KaHana np~Moro 
AOCTyna /KnA/ B Te4eH~e BpeMeH~ c6poca ny4Ka H aBTOCKaH~posa­
HHBM KpeAra KAMAK npM nepeAa4e AaHH~x, OTHDcflmHxc~ K KamADMy 
co6~TH~. 

¢yHK~H~ CHHXpOH~Sa~~~ pa6or~ 38M ~ 3neKTp0HHO~ annaparyphl 
npllt ~cnOnbSOBaH~~ KaHana np~MOrO AOCTyna BblnOnH~IOTC~ 6nOKOM' 
KnA, 6noK-cxeMa Koroporo np~BeAeHa Ha pHc. 6, a speMeHHbre A~ar­
paMMbl, no~cHmom~e ero pa6ory,- Ha p~c. 7. nepeAa4a AaHHbiX s 3BM 
HS KpeAra per~crp~~tpynme~ 3neKrpDHHK~ ocymecrsn~erc~ KOHTponne­
poM C-004 191

, 4TO nosson~~tno pean~~tsosarb CKaHMposaHMe Kpe~ra 
KAMAK c MHHMManbH~MH norep~MM speMeHH. 

3.6. UseTHOH renesHS~OHHMH AHCnne~ 

HH¢OpMa~Hfl 0 pacnpeAeneHHH HBOAHOPOAHOCTeH 06oeKTa no nnor­
HOCTH MOmer 6~Tb npeACTasneHa Ha 3KpaHe ~BBTHOrO TeneBHSHOHHOrO 
AMCnne.R. 06M4H~H 4BPH0-6enhl~ TeneBHSHOHH~H 3KpaH nossonReT pas­
nH4aTb OKano 10 rpaAa~HH no ~PKOCT~. rpaHH~a MemAY SOHaMH C 
pasnH4HOH ~pKOCTb~ ADCTaT04HO nerKo onpeAen~eTCR oneparopoM. 
0AHaKO HABHTH$MKa~H~ SOH RpKOCTH npH 4BpH0-6enOM HS06pameHH~ 
saTPYAHHTenbHa. HssecrHo, 4TO ~serHoe ~so6pameH~e Gonee HH¢op­
MaTHBHO H pa3nH4~e .QBYX COCB.QH~X SOH, OTnHllal?mHXC.R ~BBTOM, He 
Bbl3b!Baer 3~Tff.QHBHH~. Ha OCHOBe MMBI'JU\BHCR TeneB~S~OHHOH CHCTe­
Mbl PEP-500' 1 6brn paspa6oraH 111 3KcnnyarHposanc.R so speMR 3Kcne­
PHMeHTOB ~BBTHOA reneBH3HOHH~H A~CnneA, 6noK-cXeMa KOTOporo 
npHBeAeHa Ha pHc.B. A~~tcnneR cocTOHT M3 MHrep¢eAta /TB-208/, 
reneBM3MOHHO~ c~~tcreMbl PEP-500 M .QpaAsepa reneBMS~OHHoro AMcnneR 
TB-201. C noMO~b~ 6noKa TB-208 o~ymecrsnRercR ~BR3b c 3BM M 
ynpasneHMe TB CHcreMoR PEP-500. 

B~nonHRI'JTCH cneAYI'JmMe KoMaHA~ KAMAK: 
1 . F 16 A 0 - sanMcb s KOMaHAHbiH per~~tcrp. 

KoMaHAH~H perMCTp COAepmMT 12 paspRAOB M OnpeAenReT pemMM 
pa60T~ AMCnneR. ¢yHK~MOHanbH~e 3Ha4eHMR paSpR.QOB KOMaHAHOrO 
perHcrpa npHBBABHM a ra6n~~tue. 

2. F 16f\ S1 - sanHCb enos a s perMcTp X. B pemHMe P no 3ToA 
KOMaHAB B perMCTp X sanMC~BaeTCfl 16-paspRAHOe cnoso, B KOTOpOM 
W 1 -':-W 10 onpBABnRI'JT KOOPAHHaTy T04KHj W13 -:- W 16 - 3Ha4BHHR RpKoc­
TH. B pemMMe L s 03Y 6noKa sanMCbiBaercR Heo6xOAMMOe 4Mcno /Ho 
He 6onee 16 Sa DAMH ~MKn/ 16-paspRAHbiX enos, B KOTOpbiX pasp~Abl 
W l -':- W 8 COABpmar MH$OpMa~~~~~ 0 KOOp.QHHaTaX T04BK HS!1BHBHMR Rp­
KOCTM, a paSpRA~ W13 -':- W16 xapaKTBPMSY~T .RpKOCTb Ha nMHHH pas­
BepTKM MemAY T04f\aMM, KOOPAHHaTbl KOTOPbiX SaHOC.RTC~ B 03Y 6noKa. 

3. F 16 A 2 - sanMcb 10-paspRAHOro cnosa s perMcrp Y(W 1 .!:-W 10 ). 
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PMc.6. ¢yHK~MoHanbHaR 

cxeMa 6noKa AMA. 

PMc.7. BpeMeHHaR 
AMarpaMMa pa6or~ 
6noKa AMA. 

PHc.B. ¢yHK~HoHanb~aR 
cxeMa HHTep¢eAca 
TBJ1BBM3HOHHOH CMCTBM~. 
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B pemHMe ·P 3TO KOOPAHHaTa T04KM X; e pemHMe L -Ha4anbH~R 
HOMep CTPOKM. KoMaHAbl F 16A l H F 16A 2 MCnO!lb3YIOTCR A!lR ceneK­
TMBHOro CTHp8HHR npM COOTBeTCTByn~eM 3H84eHHH pa3pRA8 KOM8HA­
HOrO perHCTpa. 

4. F 
2
{> 

2 
-aanyCK l\HKna 38(1HC1:1 npH 3Ha4eHHI1 11 111 COOTBeT­

CTBY~~ero p83PRA8 KOM8HAHOrO perMCTpa. 

Ta6n11Lia 

N"N" 3Ha4eHMe B~nonHReM~e $YHKLIHH 
pa3pRA8 paapRAa 

1 ,2 1 
1 ,2 0 

3,4 1 

3~ 0 

5 

0 
1 

0 

3anHCb no T04K8M (P) 
3anHCb no CTpOKaM (L) 

no KOM8HAe 
F16A281 

no KdM8HAe 

F25A 2Si 

3anHCb 1-oj)j CTpOKH 
6 11 111 B COOTBeTCTByv.>- 3anHCb 2-x CTpOK 
7 ~eM paapftAe 
8 

9,10 0 

0 

3anHCb 3-x CTPOK 
3anHCb 4-x CTPOK 

BbrnonHeHHe OAHOro 
LIHKJ18 38nMCM 

AeToMaTH4ecKoe 
e~nonHeHHe nocne­
AOBaTe!lbHOCTM LIMK!lOB 

Cnoco6 aanHcH 

Cnoco6 HHM~HHpo­
eaHHR l\MKJ18 aanHCM 

KpaTHOCTb aanHCH 
/4HCJ10 CTPOK 

B LIHK!le/ 

noBTOpReMOCTb 
l\HKJlOB 

11 '12 0 
1 

0 
0 

4TeHHe naMRTH TB CMCTeM~ 

3anHcb e naMRTb TB CHCTeM~ 
PemHM 
pa6oTbl 
PEP-500 0 CeneKTHBHOe CTHpaHHe 

5. F 9 Ao S 
12 

- c6poc 6noKa. 
6. F 9 A 1 S 

2 
- c6poc aApecHoro c4eT4HKa 03Y. 

7. F9 A3 S~ -· c6poc PEP-500. 
8. L -I aanpoc/ Bbrpa6aTbreaeTCR 6noKOM nocne OKOH4aHHR LIHK!la 

aanHcH e PEP-500. 

npaReep l.IBeTHOro Te!leBH3HOHHOro AHCnneR TB-201 npeAHa3Ha4eH 
A!lR ¢opMHpOBaHHR CMrHa!lOB LIBeTHOCTM H BHAeOCMrHana A!lR TeneeM-

8 
~ 

\.~ 
< 

'i :; 
I' 
I, 

~~ 
tr· l 

I .. 
~~ L 
{ 

3HOHHOrO MOHHTOpa. 6 OCHOBy pa60Tbl 6noi<a nonomeH npMHl\Hn 6biCT­
poro KBaHTOBaHHR ypOBHR TeneBH3HOHHOrO BMAeOCHrHa!la. ¢yHKl\HOHa!lb• 
Haft cxeMa npHBeAeHa Ha p11c.11. Ha p11c. 12 noKaaaHo nony4eHHoe 
pacnpeAe!leHMe no nnOTHOCTH B ¢aHTOMe 113 OprcTeKna /CHMMOK C 
AMcnneR/. TexHM4eCKHe AaHH~e AHcnneR: 4Hcno socnpOH3BOAHMWX 

f. 

F, 

UH•pu. 
(11-Jta 

!KtiJtp. 

$= ICU 

!lanflc 

't:G::'d 
T"pu~ 
Cfrlj>< 

reHtptt, 
JIUHei1Ho 
npR_, 

1/o 

:At{x) 

;/h(y} 

'fHT 

TJ>OK 
>etc a 
t.jUU 

·~ 

-~ ... 

/u. 
VII· 

n 
- fG1.4Utt.ID6 n:-=o. 

ni' 

F II 

II 
SO.C/ICC 

~ - -e.uat«. rtA 
~ tml.n :::ZOOslt:lk 

CulHa. 
OJaNKu/JDia, 

IJ. 

"" 

Cocmcp~ _o· 
cu .. rp to~·lra _,. 

~ J 

,. 

~ 
.J 

......... 
PHc.~. BpeMeHHaR 
AMarpaMMa pa6oTbl 
6noKa ltfTC. 

;I ?-- ·: 
1-u~~~ "£~ 

P11c. 10. BpeMeHHaR AHa­

rpaMMa pa6oTbl 6noKa VITC 
3a LIMK!l cTpOKM. 

P11c. 11. ¢yHKLIMOHa!lbHaR cxeMa 
APaReepa JB CMCTeM~ /TB 207/. 

~ER 

~£6 

;~:;;o~~~J:,( ~~2UCT::06"um ~~ 
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P~c. 12. PacnpeAene­
H~e nnOTHOCTe~ /CH~­
MOK c 3KpaHa Tene8~­
sopa/ (jlaHTOMa 113 
oprcTeKna,noMe~eH­

Horo 8 6oKC C 80AO~. 
HsMeHeHI1R nnoTHOCT~ 

COOT8eTCT8YIOT 
0 , 0 5 r I cM2 11 0 , 1 r I eM 2 

np~ o6~eM KOnl14eCT8e 
8ell\eCT8a 26, 1 r/ CM 2. 

B~AHW OT8epcTI1R A~a­

MeTpOM 2,4,6 11 8 MM. 

1..18eT08 - 8; 411cno rpaAal..ll-1~ no RPKOCT~ 8 4epHo-6enoM 8apl1aHTe -
16. A11cnne~ o6ecne4118aeT paspeweHI1e 512 T04eK x 512 n~HI1~ 8 
pem~Me 3an~c11 no T04KaM ~ 256 T04eK x 512 n~H~~ 8 pemi1Me sa­
ni1CI1 no CTpOKaM. 

4. 3AKJ1104EHHE 

Ca3AaHHaR AnR ~OHHO~ paA110rpa¢11~ ycTaH08Ka o6ecne4~8aeT: 
a/ 8biCOKyiO CKOpOCTb Ha6opa 11H¢0pMal..ll111 /~H¢OpMai..I~R 3am1Cbl-

8aeTCR Ha MarH11THYIO neHTY AnR nocneAYIO~ero aHan11sa, a TaKme 
o6pa6aT~8aeTcR 8 peanbHOM MacwTa6e 8peMeH~/; 

6/ npeACTa8neHMe 11H¢OpMal..\1111 06 11CCneAyeMOM 06beKTe Ha 1..18eT­
HOM 11n11 4epHo-6enoM TB MOHI1TOpe; 

8/ 8~COKOe paspeweHI1e no nnaTHOCT~ I< 0,1%/ c AOCTaT04HO 
xopow11M npocTpaHCT8eHHbiM paspeweHI1eM I ~ 2 MM/, norno~eHHaR 
A03a np11 3.TOM - OKano 1 MpaA. 

A8TOP~ npi13HaT~nbH~ H.H.CeMeH~WK11HY, H.H.ro8opyHy, M.H.Xa-
4aTypHHy, 6.C11Tapy~ B.M.rono8aT~Ky, H.A.THnKMHY, B.A.KpaMa• 
peHKO, B.A.CMI1PH08y, M.H.M11xa~no8o~, A.E.MocK08CKOMy, B.A.5e­
nRK08y, IO.r.¢eAyno8y, H.n.BonKa8y, H.H.T11xaH4e8y sa noMO~b 
8 pa6oTe. 
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TEMATWIECKJ1E KATErOPJ111 llYBJIJ1KAU11R 

OBnE~HEHHOrO l1HCTHTYTA ~PHYX 
J1CCJIE,nOBAHl1R 

l1uneKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa a~cOKHX 3HeprHH 

3. 3KCnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. flAepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR~en~X HOHOB 

8. KpHoreHHKa 

9. YcKopHTenl-1 

10. AeToMaTH3a~HA ofpa6oTKH 3KcnepHMeHTanbH~x 

AaHH~X 

11. B~4HCnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHI-'!Ka ~H3H4ecKoro 3KcnepHMeHTa 

14. ~ccneAOBaHHR TBepA~X Ten 1-1 ~HAKOCTeH 
AAePH~MI-1 MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePH~X peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR 1-1 ~H3HKa 3a~HT~ 

17. TeopHR KOHAeHCHpOBaHHOrO COCTORHHR 

18. ~cnonb30BaHHe pe3ynbTaTOB H MeTOAOB 

~YHAaMeHTanbH~X ~3H4eCKHX HCCneAOBaHHH 

B CMe*H~X o6naCTRX HayKH H TeXHHKH 


