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ABBCBMOB JO.C. B llP• 18 - 11346 
3neKTpOHH8H CHCT9M8 perHCTp8UHB, o6pa60TKR H BB3yanH38UHH 

aa+opMaUHR ycTaHOBKH 11nH pallHOH30TODHoro aaanaaa TORKocnoltawx 

xpowaTorpaMM 

0naC8R8 sneKTpORHSH CHCTeMa perHCTp8UHH, o6pa60TKH H BH3yana-

38URB BH+opMSURR yCTSHOBKH llnH pallROH30TODHOrO 8HanH38 TOHKOCnOitHb~ 

xpowaTorpaMM. 

Aaanaa11pyH ll&HH&Ie c noa&uaoaao-"'YBCTBHTen&aoro llaTeKTopa, 

CRCTeM8 DpOH3BOllHT HSKODneHHe HH~OpMSUHR 0 noKanR38UHH p8llH08KTRBHhlX 

30H B ocymeCTBnHeT H3MepeHHe HHT9HCHBHOCTelt H3ny'leHHH H30TODOB 3 H 
14C, 82P. LlnH npellCTSBnaHHH peayn&TSTOB o6pa60TKH HH~OpMSUHH HCDOnb-

3YJOTCH TeneBH3HOHHhlA MOHHTOp H UH~pOD9'18T8IOWee ycTpOACTBO. CacTeMa 

COCTOBT 83 }} THDOB sneKTpOHHblX 6nOKOB, OCHOBH8H '18CTb KOTOpblX 

llb1DOOH9H8 B CT8Hll8pTe KAMAK. 

PaiSoTa BbiDOnHeHa B na6opaTOpHR BbiCOKBX saepralt OOHH. 

Openp.sT 0611eaaaeaaoro RHCTHTyTa l!llepHbiX accnenoaaaaA. Lly6aa 1978 

Anisimov Ju.S. et aL 18 - 11346 

Electronic System for Data Registration,Procession 
and Displaying in the Device for Radioisotopic Analysis 
of Thin-Layer Chromatograms 

An electronic system for data registration,procession and di
splaying in the device for radioactive analysis of thin layer chro
matograms is described. By analysing data from position-sensitive 
detector the system realizes the accumulation of information on 
localization of radioactive zones and measures 3H , 14 c, 32p 
isotope radioactive intensities. Fer displaying the data procession 
results the TV monitor and printer are utilized. The system consists 
of 11 type electronic units, mainly performed in CA'VIAC standard. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

© /978 06'ba/1HH8HHblil BRCTIITYT JlllepRblJC IICC08/10BBH/lfl Jly6HB 

BBEJ(EHHE 

TOHKOCnOHHaB pa!lHOXpOMaTorp~HS - 3~eKTHBHWH H 

TOqHWH MeTO,D. pa3,D.eneHHS H H,D.eHTHciJHKaU:HH MHKpOKOnH· 

qeCTB BeiUeCTB pa3nHqHWX MHOrOKOMllOHeHTHWX CMeCeH. 

MeTo.D. wupoxo npuMeHseTcs B H3yqeHHH 6uunoruqecKH 

aKTHBHWX BeiUeCTB, MeqeHHWX H30TOnaMH 
3 H, 

14
C, 

32p. Hcnonb30BaHHe nponopu:uoHanbHbiX xaMep /IlK/ nns 

xonuqecTBeHHoro H xaqecTBeHHoro aHanu3a panuoxpoMaTo

rpaMM I 1-s/ no3BonseT ycTpaHHTT p'.D. HenocTaTKOB, cBoi

CTBeHHWX H3BeCTHWM MeTO,D.aM 4-? · 3HaqHTenbHO yCKO· 

pgeTCS npou:ecc noxanu3aU:HH panuoaKTHBHWX 30H xpoMaTo

rpaMMW, H3MepeHHS HX aKTHBHOCTH H H,D.eHTHciJHKaU:HH BH,D.a 

H30Tona. 

CxopoCTb, xaqecTBO H npaxTuqecxoe ucnonb30BaHHe 

ycTaHOBOK nns uccnenoBaHHB panuoxpoMaTorpaMM c no

MOIUbiO IlK BO MHOrOM onpe,D.enSIOTCS npHMeHSeMOH 3nexT-

pOHHOBannapaTypOH. 

3nexTpOHHKa .IJ.OIDKHa o6ecneqHTb aHanH3 nocTynaiOmei 

C IlK HHciJopMaU:HH, npe,D.CTaBneHHe 06'beKTa H3yqeHHS B 

Y.D.06HOM ,D.nS BH3yanbHOrO BOCllpHSTHS BH,D.e, He06XO,D.HMyi0 

TOqHOCTb, 6WCTpO,D.eHCTBHe H aBTOMaTH3aU:HIO HCCne,D.OBa

HHB, npoCTOTY H Ha,D.e)KHOCTb B 3KcnnyaTaU:HH. 

B HacTosmei pa6oTe onucwBaeTcs 3neKTpOHHas cReTe

Ma ycTaHOBKH ,D.nB pa,D.HOH3qTOllHOrO aHanH3a TOHKOCnOHHWX 

xpoMa TorpaMM /YP AH/ I si.06IUHH BH.D. 3neKTpOHHOB cucTe

Mbl npuBe,D.eH Ha puc. 1. 

3 



4 

' '() I I ::S 
::S 1 o 01 ~Q)o 
C~:~c:s::S~:.:o;r;•g. s:: :.: .. :11: • .0 (,) 
•::ss::~~oc:s:I'C~:~~ 
::sc:s:~:o•~o~~ 
:l',::s 0 c., o~~ 11 
'Ooll::Sc:s~Oo~ 
C:~:UOc.,><S:::~:-o 

:~:'"',.5::s ..... u:~:o 
0 .. 0::: ~ 0 !\1 

~~.o!:lc:s.o.,..::so 
·~Q.:~::~: .... ::t:~: 
:.: ;:..; c:s '::S ~ ::s .0 

~~•ao: og,c.,o:: 
~~a-d~~(\jg~ 

.. 1. JIOKAJIH3AUHJI PA,IUlOAKTHBH.blX 30H 
H H,4EHTH4»HKAJ.!1Ul BH,l{A H30TOIIA 

Me'leHHaJI B30TonaMB 3H, 14 C, 32p xpoMaTorpa:w:wa 
no:wemaeTCJI B 60KC, B KOTOpOM pacnonmKeHa CBCTeMa B3 
Tpex nponopUBoHan&HhiX KaM~P IIKl -:- IIK3 co s3aBMHO 
napannen&HhiMB nnocKoCTJIMB 2~ KoopABHaTHaJI BH4!op:wa
UBJI cHBMaeTCJI c KaTOAOB 6niDKaiiweii K o6pa3:UY IIKl 
lnnOCKOCTB KaMephl napannenbHhl nnOCKOCTB fiOAHO)I(J(B 
xpoMaTorpaMMhll c n~o~&IO ABYX :meKTpo:warHBTHhiX nB
HBii 3aAep)I(J(B lll31 8•9 .llBHBB 3aAep)I(J(B nepeKphiBaiDT 
qyBCTBBTellbHYIO o6naCTb perBCTpa:UBB "" 200x200 MM 

2
• 

KoopABHaTHaJI BH4!0pMa:UBJI COAep~TCJI B BellB'IBHaX spe
MeHHhiX BHTepsanos, onpeAenJieMWX 3aAep>KKOii cBrHanos 
c ll3 I cTon - X , cTon - Y I oTHOCBTen&HO cBrHana c 
aHOAHOii nnocKOCTB lcTapTI. BenB'IBHa noroHHOii 3aAep>K

KB ll3 COCTaBHJieT ""4 HC/MM. 
HAeHTB4!BKa:UBJI BBAa B30Tona npoB3BOABTCJI no KoM-

6BHa:UBB cosnaAeHBH aHOAHhiX CBrHanoB cpa6oTaBWBX IlK. 
AnJI onpeAeneHBJI BBAa B3oTonaBcnon&3yeTCJI cymecTseH
Hoe pa3nB'IBe AHBH npo6era t3--qacTB:U, BcnycKae:wwx 

B30TonaMB 3H, 14 C , 32 p · 
B COOTBeTCTBBB C 3TBM 3lleKTpOHHaJI annapaTypa KO· 

ABPYeT BBA B30Tona cneAYIOIUBM o6pa3oM: 
cpa6oTaBWBe IlK BBA B30TOna 
IIKl - 3H 

IIKl+IIK2 -
12

C 
IIKl+IIK2-tiiK3 -

32
P 

2. OPTAHH3AUHJI 3JIEKTPOHHOH CHCTEM.bl 

~yHK:UBOHaHbHaJI CXeMa 3neKTpOHHOH annapaTyphl npB

BeAeHa Ha puc. 2. 
3neKTpOHHaJI CBCTeMa BhlfiOllHJieT cneAyJOIUBe OCHOB· 

Hhle 4!YHK:UBB: 
- ycBneHBe B ABCKpBMBHa:UBIO aHOAHhiX B KaTOAHhiX 

cBrHanos; 
- 6hiCTphlii OT60p C06hiTBH B KOABPOBaHBe BHAa B30TO-

na; 
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Puc. 2. tPyHKfiUOHaAr.HaJI cxeMa 3AeK•poHHoii cuc•eMw pe
zuc•pafiUU, o6pa6o•Ku U 8U3YQIIU3Qf1UU UH~OpMOf#UU yc•a
H08KU paOUOU3o•onHOZO QHQIIU3Q •oHKOCIIOUHI>IX XPOMa•o
ZpaMM. 

- D:Hii!POBYIO perHCTpan;HIO KOOp~HHaTHOH HHii!opMal(HH, 

BpeMeHH 3KCU03Hl(HH H MepTBOrO BpeMeHH; 

- aHaJIH3 nona~aHBJI KOOp~HaT C06LITHJI B "30HY HH

Tepeca" /06JiaCTb XpOMaTorpaMMLI, orpaHH'IeHHYIOnpJIMOy

rOJibHOH paMKOH, KOOp~BHaTLI KOTOpOH 3a~aiOTCJI onepa
TOpOM/. 

- li!opMBpOBa.HBe B 3anOMBHaiOII(eM YCTpOHCTBe THna 

PEP-500110/rpexMepuoi (XxYxl) KapTHHLI /"H306p8JKeHHJI"/, 

xapaKTepH3YIOJneii: pacnpe~eJieHHe HHTeHCHBHOCTH H3Jiy'leHHJI 

no nnoma~a xpoMaTorpaMMLI, r~e X, Y - Koop~HHaTLI 

6 

3JieMeHTa nnoma~H xpoMaTorpaMMLI, I - HHTeHCHBHOCTL 

H3Jiy'leHHJI ~aHHoro 3JieMeHTa nnoma~a; 
- O~HOBpeMeHHOe H3MepeHHe HHTeHCHBHOCTeH H3Jiy'le

HHJI H30TOnOB 3 H, 14C, 32 P B "30He HHTepeca", 

- 3a~aHHe BpeMeHH 3KCn03Hl(HH (T3 ) H H3MepeHHe 

MepTBOrO speMeHH (TH ); 
- BLIBO~ 'IHCJIOBOH HHii!OpMaU:HH Ha U:Hii!pone'laTaiOmee 

ycTpOHCTBO THna .63-15; 
- BLIBO~ HHii!OpMal(HH, xapaKTepH3YIOineH JIOKaJIH3aU:HIO 

pa~HOaKTHBHLIX 30H xpoMaTorpaMMLI, Ha 3KpaH TeJieBH3HOH

HOrO /TB/ MOHHTOpa; 
- BLinOJIHeHHe BCnOMoraTeJibHLIX onepal(HH. 

3. EJIOKH 3JIEKTPOHHOH CHCTEMM 

3JieKTpOHHaJI annapaTypa, 3a HCKJIIO'IeHHeM ycTaHOB

JieHHLIX B 60KCe yCHJIHTeJieH, BLinOJIHeHa B CTaH~apTe 

KAMAK H pa3MemeHa B o~HOH Kpe8Te I puc. 3/. 

3JieKTpOHHLie 6JIOKH BblnOJIHJIIOT 3aKOH'IeHHble li!YHKU:HO

HaJILHLie onepau;aa, 'ITO ~aeT HM onpe~eneHHYIO yHHBep

caJILHOCTb. 3JieKTpOHHaJI CHCTeMa COCTOHT H3 11 THnOB 

6JIOKOB. 

3.1. YcuAumeAu muna 2A- 006 

AsyxKaHaJILHLie ycanaTena THna 2A-006 ocymecTBJIJIIOT 

JIHHeHHOe ycaneHHe aHO~HbiX H KaTo~HbiX carHanoB. Ycana

TeJIH paCC'IHTaHbl Ha pa60TY C CHrHaJiaMH o6eHX nOJIJipHo

CTeH /B COOTBeTCTBHH C nOJIJipHOCTbiO pafioqero CHrHaJia 

Ha nnaTe ycanaTeJIJI pacnaasaeTCJI npe~ycMoTpeHHaJI nepe

Mbi'IKa/ H Ha B03MO:>KHOCTb ~HCKpeTHOrO H3MeHeHHJI K031i!

li!Hu;HeHTa ycaneHHJI no HanpJI:>KeHHIO (Ku ). MaKCHMaJILHOe 

3Ha'leHHe K u = 200. Co6cTBeHHbiH yposeHL wyMoB ycana

TeJIJI 15 ·10-6 B. BLIXO~HOH KacKa.IJ. ycanaTeJIJI no3BOJIJieT 

pa6oTaTb C HH3KOOMHOH Harpy3KOH. 
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Puc. 3. 06r~~uu euc) cuc•eMw 3AeK•poHHorl annapa•ypbJ e 
Kperl•e KAMAK. 

3.2. ,J!UCKPUMUHa•opw •una ,4-201 

,ABCKpBMBHa TOpLI TBna ,A- 20 I 41opMBPYJOT BXO,IUIOB CBr
BaJI no ypOBHIO B AJIBTeJILHOCTB. llepeAHBi 4lpOBT BLIXO,IUIO
ro CBrHana "npBBJI3aB" K BepWBHe BXO,IUIOrO BMnyJILCa. 
llopor cpa6a TLIBaHBJI ABCKpBMHHa TOpa peryJIBpyeTCJI B npe
AeJiaX 30+I00 MB. B MOAYJie KAMAK O,IUIOKpaTHOi: WBpB
HLI pa3MemeHO 4 KaHana ABCKpBMBHa:UBB. 
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3.3. Ji~10K aHOc)HOU AOZUKU •una JIT- 202 

liJIOK aHO,IUIOB JIOrHKH THna JIT-202 BXO,IUIT B COCTaB 
6wcTporo nponeccopa, cocToJimero H3 6noKOB JIT- 202 
B JIT-203. linoK JIT-202 o6pa6aTwsaeT speMeHHYJO no
cneAOBaTeJILHOCTL auo,IUIWX curuanos c TIKI +TIK3 B ua oc
uosaHBB KOM6Buanui: ux cosnaAeHBii onpeAeJIJieT B, cooT
seTCTBeHHO, KOABpyeT BRA B30TOna, BcnyCTBBmero 3ape
rBCTpBp0BaHHYJO rr- 'laCTB:UY. KoA BHAa B30TOna BLIBO,IUITCJI 
ua WBHLI KAMAK PI, P2. no nepeAuewy 4lpoHTY uwnyJILca 
c TIKI 6noK swpa6aTwsaeT curuanw "sopoTa" B "wepTsoe 
speMJI". B cnyqae perucTpanuu TIKI 6onee o,IU~oro uw
nynLca 3a speMJI AJIBTeJILHOCTB curuana "sopoTa" 6noK 
JIT- 202 reuepupyeT uwnynLc "3anpeT". 

liJIOK npBBOABTCJI B BCXOAHOe COCTOJIHBe CBrHaJiaMB 
(C + Z) • 82 + "6wcTpwi: c6poc". 3arpy3o'IHaJI cnoco6-

HOCTL 6JIOKa - AO I0
6

uMn/c. 

3.4. JiAOK Ka•oc)HOU AOZUKU Buna JIT- 203 

linoK Tuna JIT-203 o6pa6aTwsaeT speMeHHYIO nocne
AOBaTeJILHOCTL KaTO,IUILIX curuanos'"'cTon -X"' s"'cTon - Y .... 
/KoopABHaTHaJI uu41opwa:nBJI/. B cnyqae perucTpa:nBB 6onee 
OAHOrO CBrHaJia BJIB OTCYTCTBBJI CBrHaJia B Jli060M B3 ABYX 
KOOp,IUIHaTHLIX TpaKTOB 3a BpeMJI AJIBTeJILHOCTB "sopoT" 
6noK JIT- 203 reuepupyeT uwnyJILC "3anpeT". B 6noKe 
BMeiOTCJI KOHTpOJILHLie BLIXOALI <1, >1 /pe3yJILTaTLI aua
JIB3a no ABYM KaTOAHLIM TpaKTaM/. B BCXOAHOe COCTOJIHBe 
6JIOK npBBOABTCJI aHaJIOrB'IHO 6JIOKyJIT-202. 3arpy30'1HaJI 

cnoco6uocTL 6noKa - AO IO 6 uMn/c. 

3.5. JiAoK pezuc•pa14uu •una P- 302 

linoK TBna P-302 /spewJI-nu41posoi: kousepTop/ ocy
mecTBJIJieT perBCTpa:nBIO speMeHHLIX BHTepBaJIOB, COAep
~mBX KoopABHaTHYJO uu41opwa:nBIO. KoABposauue speweu
uwx BHTepBaJIOB Me)KJJ;y MOMeHTaMB nOJIBJieHBJI BMnyJILCa 

.. cTapT"H HMnyJILCOB "CTOn - x:' '(non - Y"npOH3BOABTCJI 
TaKTOBOii qacToToi: I25 MF14. MaKCBMaJILHaJI eMKOCTL 

9 



C'leT'IBKOB 2 12_ 1. HacllopMalUIJI C'IBTWBaeTcJI no WBBaM 
Rl ..;- R8. B acxo.IUioe cocTOJIBBe 6noK P- 302 npBBOAHTCJI 
CBrHaJiaMB (C + Z) • S2 + "6wcTpwii c6poc". B 6noKe 
KAMAK O.D;HoKpaTHo:ii WBpBHW pa3Me~eHo 4 KaHanaperacT
pa:QBB. 

3. 6. FeHepamop '4ac•ollbl •una G- 302 

:SnoK TBna G- 302 reuepapyeT CTa6HJIB3HposaHHYJO Ksap
:QeBwM pe3oHaTopoM 'IACTOTy 125 MF11, BMeeT 12 He3a
BHCBMWx BlaiXO,D;OB. 

3.7. E.11orc aHaAU3a muna JIA-201 

:SnoK aHaJIB3a JIA- 201 swnoJIHJieT cllYHK:QBB BHTepcileiica 
ycTpoiicTsa PEP-500 B npOB3BO,D;BT aHaJIB3 nona,D;aHBJI 
KOOp,D;HHaT C06WTBJI B "30Hy BHTepeca", KOTOpaJI 3a-
,D;aeTCJI MHoroo6opoTHWMB noTeH:QBOMeTpaua X, ~X , 
Y, ~y, ycTaHOBJieHHWMB Ha 6noKe. HHcllopMa:QBJI /2 .D;soaq
HWX 'IBCJia X H Y I nocTynaeT s 6noK no WBHau Wl7W8[F(16)] 
HJIB Rl-;- R8 [F(O)] H npeo6pa3yeTcJI s carHanw HanpJI:>KeHBJI, 
KOTop~a~e no.D;aiOTCJI Ha cooTBeTCTBYJO~Be BXO.D;bl PEP-500. 
llpu COOTBeTCTBBB 3aperBCTpBpOBaHHOrO BB,D;a H30Tona 
3a,D;aHHOMy H nona,D;aHBB KOOp,D;BHaT C06WTBJI B "30Hy HH
Tepeca" 6JIOK Bblpa6aTWBaeT HMnyJibC, CTp06BpYJO~:ii HH
cllopMa:QBIO B 3anoMHHaiO~ee ycTpoiicTso. Ecna co6~a~Tue 
He nona,D;aeT B "3oHy BHTepeca", 6JIOKOM s~a~pa6aTwsaeTcJI 
curHan "3anpeT". ITo KoMaH,D;e KAMAK [F(25)] 6noK 
reHepupyeT H3o6pa:>KeHae npJIMoyroJIJ.Ho:ii paMKB, O'lepqu
saiO~eii Ha 3KpaHe TB-woHBTopa "3oHy HHTepeca". Ha 
BpeMJI BbiBO,D;a HHcllOPMa:QBH 6JIOK reHepapyeT CBrHan "3a
HJITO" no WBHe L. 

3.8. l>Aorc numaHuJI IIH- 001 

BnoK Bblpa6aTwsaeT B MarucTpan~o KAMAK CTa6an~o
Hble HanpJI:>KeHHJI naTaHBJI ±12 B H ocy~eCTBJIJieT BH,D;BKa:QBIO 
ucnoJI~o3yeMwx s KpeiiTe KAMAK HOMHHanos nuTaHBJI. 
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3.9. l>Aorc IIU~pone'4a•u •una HT~-001 

:SnoK IUicllPoneqa TB HTU.-001 ocY~:QeCTBJIJieT B3Mepeuae 
HHTeHCBBHOCTeii B3Jiy'leHBJI B30Tonos 3 H, 14 C, 32 P,B3Me
peHBe MepTBOrO BpeMeHB B JIBJIJieTCJI BHTepcile:iiCOM :QBcllpo
ne'laT8.10~ero ycTpoiicTsa TBna :63-15. H3Mepeuae BHTeu
CBBHOCTe:ii B3Jiy'leHBJI B30TOnOB OCYI:QeCTBJIJieTCJI nyTeM 
C'leTa OT06paHHiaiX C06WTBB B Tpex COOTBeTCTB}'IOIWIX C'leT
'IBKaX. EMKOCTb C'leT'IBKOB - 2 2()- 1. 3anBCb 1 B Ka.>K)UoiB 
C'leT'IBK npOBCXO,D;BT npB HaJIB'IBB CTp06Bp}'lO~ero BMnyJibCa 
B COOTBeTCTBBH C KO,D;OM BB,D;a B30TOna Ha DIBHaX Pl, P2. 
BwsoABMWe Ha ne'laTb ,D;aHuwe /.D;eCJITB'IHwe 'IBCJia/ nocTy
naiOT B 6noK no DIBHaM W[F(16)]. HMeeTCJI B03MO)I(JIOCTb 
ABTOHOMHOrO BCnOJib30BAHBJI 6JIOKA ,D;JIJI pacne'laTKH aK
THBHOCTB B30TOnOB B MepTBOrO BpeMeHB. Ha BpeMJI ne'laTB 
HHcllopMa:QBB 6noK reHepapyeT caruan "3AHJITo" no DIBHe L . 

3.10. TauMep •una T-205 

:SnoK TBna T-205 3a,D;aeT speMJI 3Kcno3BIUIB nyTeM 
reHepalUIB carHanos "cTapT" B "cTon", pa3.D;eJieHuwx pery
JIBpyewwM speMeHHWM BHTepsanou, a TaK:>Ke reuepapyeT 
cTa6BJibHYJO TAKTOBYJO qacToTy 10 MF11. BpeMJI 3Kcno3a
:QBB ,D;BCKpeTHO yCTAHABJIBsaeTCJI B ,D;Bana30He OT 0,1 
,D;o 5-10 3c. C'IBTWBauae 3Ha'leHHJI speMeHB 3Kcno3B:QBB 
/.D;BOB'IHW:ii Ko.D;/ npOB3BO,D;BTCJI no DIBHaM KAMAK RhR16. 

3.11. l>AoK ynpaaAeHUJI •una EY- 006 

C noMO~biO 6noKa BY -006 yKa3auuwe 6JIOKB 3JieKT
pOHBKB 06'be,D;BHJIIOTCJI B cllYHK:QBOHAJibHO 3ABepWeHH}'lO CBC
Teuy, cnoco6HyiO ycnewHo pewaTb 3a,D;a'ly peracTpa:QBB, 
o6pa60TKB B BB3YaJIB3a:QBB HHcllOpMalUIB C ,D;eTeKTOpa ycTa
HOBKB pa,D;BOB30Tonuoro aHaJIB3a xpouaTorpaMM. AnJI yn
pasneHBJI 3JieKTpOBHOB CBCTeMOB 6JIOK OCYI:QeCTBJIJieT CJie
,D;}'lO~e onepa:QBB: 

- aHaJIB3BpyeT CHrHaJIW pe3yJibTaTOB OT6opa BHcllop
MalUIB no pa3JIB'IHWM KPBTepBJIM; 
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- 06pa6aTWBaeT CBrBaJIW "3aHJITO" C 6nOKOB CBCTeMW; 
- reuepupyeT DO COOTBeTCTB)'IO~ei DporpaMMe KOMaH-

,!Ual KAMAK NJJI C'IIITWBaBBJI IUIWPOBoi BBWOPMaiUIB, Depe
Aa'IB ee B 6nOKB CBCTeMW B opraHB3a~BB BCDOMOra TenLHWX 
oDepaJU~i; 

- BHAHUBpyeT Ha CBeTOBOH DaHenB OCHOBHWe COCTOJI
BBJI CBCTeMW. 

Jinox-cxeMa 6noxa yDpasneHBJI Dpuse.u;eua ua puc. 4. 

Puc. 4. liAoK- cxeMa 6./loKa ynpae.AeHUJI muna liY- 006. 

4. OIIHCAHHE PAliOTJJ 3JIEKTPOHHOJ1 CHCTEMJJ 

Pa6oTa 3neKTpouuoi aDDapaTypw DOJICHJieTCJI speMeu
uoi ,ABarpaMMOi I puc. 5/. 
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Puc. 5. BpeMeHHbre ouazpaMMbl pa6omw 3./leKmpoHHou cuc
meMbl 6 peJICUMe pezUCIIIpaijUU U o6pa60IIIKU UHtjOpMOijUU C 
OellleKIIIOpa. 

4.1. PexuMbl pa6om1>1 

CucTeMa pa6oTaeT B .u;syx pe)I(BMax: 
1/ pe.>KBM perucTpa~BH B o6pa6oTKB BHWOPM~HH c .u;e

TeKTopa "/Tpurrep" I, 
2/ pe.>KBM BWDOHHeHHJI BCDOMOra TenLHWX ODepa~BH 

/"py'IHOH"/. 
06a pe)I(BMa pa60TW MOryT BWDOHHJITLCJI KaK MHOrO

KpaTHO, TaK H O,AHOKpaTHO, 'ITO C03,AaeT ODpe.u;eneHHWe 
Y.A06CTBa DpH OTHa,D;Ke H 3KCDnyaTa~HH CHCTeMW. 

B pe)I(BMe "TpHrrep" 3aDyCK ~HKna o6pa60TKB uuwop
Ma~HH BhiDOHHJieTCJI DO Ka.>K,D;OMY Dpome.IUIIeMy 6WCTPWH 
OT6op C06WTHIO; B pe)I(BMe "py'IHOH " - DO CHrHaJIY "aBT0-
3aDyCKa", BWpa6aTWBaeMOMY B 6noKe JiY-006. 
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K8.lKAWii o'lepeAHoii ~HKn B o6oHx pelKHwax YO)I(eT 6wTL 
Ha'laT TOnLKO npH OTCYTCTBHH CHrHanOB "3aH.RTO" C 6nOKOB 

CHCTeYW. 

4.2. PexuM paoo•w "•puzzep" 

06pa60TKa HHI!IOpN:a~HH B pelKHYe "TpHrrep" npOHCXO
AHT cne.u;yroUUIY o6pa30Y. 

C .u;eTeKTopa Ha ycHnHTenH THna 2A-006 nocTynaeT 
5 HHI!Iopwa~oHHWX cHrHanos: TPH cHrHana c aHo.u;os IIK1 7 
-:-IIK3 H .u;sa CHrHana - c K&TOAHWX n3 IIKl. AHOAHWe 
yCHnHTenH ycTaHOBneHW Ha npHeY CHrHanOB OTpH~aTenL
HOB non.apHOCTH, K&TOAHWe - nonolKHTenLHOii. CHrHanw 
C n3 nocTynaiOT Ha YCHnHTenL qepe3 HN:nynLCHWB TpaHcl!lop-

N:aTOp. 

nHHeBHO ycHneHHWe CHrHanW nO.JJ;aiOTC.R no KOaKCHanL
HWY Ka6en.aw PK-50 Ha sxo.u;w .u;HcKpHYHHaTopos THna 
,IJ.-201. IloporH .u;HCKpHYHHaTopOB ycTaHOBneHW T&KHY o6-
pa30Y, 'IT06W o6ecne'IHTL BWCOKYJO 3~eKTHBHOCTL perHCT
pa~HH C06WTHB npH o6pe3aHHH myYOB H napa3HTHWX BW-
6pOCOB, BW3BaHHWX HenonHWY COrnaCOBaHHeY n3. Ile
pe.u;HIIii l!lpoHT BWXOAHWX CHrHanOB C ,!J;HCKpHYHHa TOpOB 
"npHB.R3aH" K sepWHHe BXO.u;HWX CHrHanOB. TaKOB cnoco6 
nepBH'IHOii o6pa6oTKH cHrHanos c .u;eTeKTopa o6ecne'IHBaeT 
BWCOKOe IipocTpaHCTBeHHOe pa3pemeHHe. 

)l;anee cHrHanw nocTynaiOT Ha 6wcTpwii npo~eccop 
/6nOKH nT-202 H nT-203/. JiWCTpwii npo~eccop aHanH-
3HpyeT speN:eHHYID nocne.u;osaTenLHOCTL HN:nynLCOB C .u;e
TeKTOpa 3a spew.a .u;nHTenLHOCTH cHrHana "sopoTa", pas
Hoe = 1 MKC /nonHOe BpeY.R 3a.u;ep*KH n3/. Co6WTHe 
6paKyeTc.a, ecnH: 

1/ c aHo.u;a IIK1 npHxo.u;HT 6onee o.u;Horo HN:nyn~oca, 

2/ c niD6oro H3 .u;syx KaTOAHWX TpaKTOB nocTynaeT 
6onee o.u;Horo cHrHana HnH )l(e, HanpoTHB, cHrHan oTcyT

CTByeT. 
B 3TOY cnyqae 6wcTpww npo~eccopow reHepHpyroT-

c.a CHrHanw "3anpeT" /c 6noKa nT-202 npH "nnoxoii" 
aHO.u;HOB HHI!Iopwa~HH, C 6noKa nT-203 - KaTO.u;HOii/. Ilo 
aTowy cHrHany B 6noKe JiY-006 swpa6aTwsaeTc.a HN:nym.c 
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"6WCTpwi c6poc", KOTOpwi pa3BO.u;HTC.R Ha 6nOKH nT-202, 
nT-203 H P-302. 3THY CHrHanow npOH3BO.u;HTC.R c6poc 
COOTBeTCTBYJOUUIX perHCTpOB, nocne 'lero CHCTeN:a roTo
Ba K npHeYy O'lepe.u;Horo C06WTH.R. 

TaKHY o6pa3ow, oT6pacwBaiOTc.a T&KHe 3aperHcTpH
posaHHWe .u;eTeKTOpOY C06WTH.R, KOTOpWe HCKniD'IaiOT B03-
YO)I(HOCTL nOKanH38~H H onpe.u;eneHH.R B~a H30Tona. 

Ilo KOY6HHa~H COBna.u;eHHi &HO.u;HWX CHrHanOB C 
IIK1-:-IIK3 3a spew.a "'0,1 MKc /speweHHoe pa3pemeHHe 
,IJ;eTeKTOpa/ 6WCTpWii: npo~eccop( 6noK nT-202 ) OCYIQeCT
sn.aeT KO.u;HpOBaHHe BH,IJ;a H30TOna. 

Ko.u; H30TOna /ABOH'IHOe 'IHCno/ BWBO.u;HTC.R Ha WHHW 
KAMAK P1, P2 H coxpaH.aeTc.a HeH3YeHHWY Ha see spe
w.a .u;anLHeiimeii o6pa6oTKH HHI!Iopwa~HH. Bwpa6aTwsaewwe 
6nOKOY nT-202 CHrHanw "sopoTa" H "N:epTBOe Bpey.a" 
p&3BO,IJ;.RTC.R Ha 6nOKH CHCTeMW. 

CHrHan "sopoTa" CTpo6HpyeT HHI!IopY~HID c n3 B 
6noK KaTO,!J;HOii norHKH nT-203. KoBe~ CHrHana "sopoTa" 
cny)I(HT yKa3aHHew 3asepmeHH.a npHewa H perHcTpa~HH 
"xopomero" /no KPHTepH.aw 6wcTporo OT6opa/ co6WTH.a, 
KOTOpOe nocTynaeT Ha .u;anLHeiimyiD o6pa60TKy. CHrHan 
"MepTsoe spew.a" nocTynaeT B 6noK Hrl(-001, r.u;e npo
H3BOAHTC.a ero Ko.u;HposaHHe qacToToii 10 MF&~. 

AHo.u;Hwii H KaTo.u;Hwe cHrHanw IIK1 c 6wcTporo npo
~eccopa nocTynaiDT Ha spew.a-~HI!Iposoii KOHBepTop P-302, 
B KOTOpOY npOH3BO.u;HTC.R ~HI!Iposa.a perHCTp~H.R KOOp.u;H
H&THOB HHI!IopMa~HH. Ko.u;HposaHHe TaKTosoii qacToToii 
125 MFll BWnOnH.aeTc.a B ABYX "cTapT-CTOn"-HWX C'leT'IH
Kax, pa60T&IDUUIX no npHHUHny np.aMoro 38UOnHeHH.R. Ilo
.D;06HWB CUOC06 perHCTpaUHH, o6na.u;a.a npOCTOTOB H Ha
,IJ;e)I(HOCTLID, npaKTH'IeCKH He yxy.u;maeT npOCTpaHCTBeHHO
ro pa3pemeHH.R .D;eTeKTOpa ,!J;n.R YK838HHWX BH,IJ;OB H30Tona 
H U03BOn.ReT, B cnyqae Heo6XOAJIMOCTH, nerKO OCYIQecT
BHTL BBO,!J; HHI!IOpMa~H B 38M, 

B OTCYTCTBHe CHrHanos "3anpeT" c 6wcTporo nponec
copa 6noK ynpasneHH.a no KOHUY HMnyn~oca "so poT a" reHe
pHpyeT KOY8HAW C'IHTWB8HH.R KOop.u;HHaTHOB HHI!IOpMaUH 
c 6noKa P-302. HHI!IopManH.a /.u;sa 8-pa3p.RAJIWX .u;BOH'IHWX 
'IRena X H Y I BWBOAHTC.a Ha WHHW KAMAK RH R:S a npH
HHMaeTc.a 6nOKOY aHanH3a nA-201. O.u;HospeMeHHO c UHK
naMH C'IHTWBaHH.R 6noK JiY-006 reHepHpyeT B MarHCTpanL 
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KAMAK HOMep JJ11eiiKB, 3aHBMaeuoii 6noKOM JIA-201. 
IIpBH.RTa.R aal)opuana• npeo6pa3yeTc.R B carHanw Hanp•
)l(eHB.R C nOMOIUJ.IO .ABYX ~l)po-aHanOrOBWX npeo6pa3osa
Teneii a no,AaeTc.R Ha OTKnOH.RIOIUBe X- a Y- BXO.AW PEP-500. 

JinOK JIA- 201 aHanB3BpyeT a/ COOTBeTCTBBe 3ape
rBCTpBpOBaHHOrO BB,Aa B30TOna 3a,AaHHOMY B 6/ nona,AaHBe 
KOOp,ABHaTHOrO C06WTB.R B "30HY BHTepeca". flpB BWnon
HeHBB o6oax ycnosai B PEP-500 reHepapyeTc.R "aunyn:a.c 
6naHKBPOBaHB.R", no KOTopouy npoB3BO.ABTC.R 3anac:a. BH
I)opuanaa B 3anOMBHaiOJUee ycTpOHCTBO. ,lJ;naTenJ.HOCTJ. 
3Toro aunyn:a.ca onpe,Aen.ReT .RpKOCTJ. BWBO,ABMoro Ha TB
MOHBTop B306pa)l(eHB.R. JinOK- CXeMa 6noKa JIA- 201 npB
se,AeHa Ha puc. 6. 

uuue 

,---------1 
I II I 
I V.•Ay I 
I- I 

I E !! I 
I I 
,v. 1 I 
I X I U11f\jJII•t: 

I_--~ - _x.c•.l- ..J Dn11HkupO,Q./4UII 

Puc. 6 . .DAoK- cxeMa 6AoKa aHaAu3a •una JIA- 201. 

Ecna Koop,ABHaTw co6wTB.R He nona,AaiOT B 3a,AaHHYJO 
30HY oT6opa, TO 6noK JIA- 201 reHepapyeT carHan "3anpeT", 
nocTynaroiUBii B 6noK liY -006. B 3TOM cnyqae 6noK liY -006 
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He BWpa6a TWBaeT CBrHan 3anBCB BHI)OpMa~B C IIUIH p 1, 
P2 B 6noK HTU.-001, B ,AaHHoe co6wTBe BCKnroqaeTc.R B3 
nponecca B3MepeHB.R BHTeHCBBHOCTB B3nyqeHB.R B BW6paH
HOH 30He xpouaTorpauuw. 

Cqey BHTeHCBBHOCTeii B3nyqeHB.R (N i) B3oTonos 3H, 
14C , S2p B B3MepeHBe MepTBOrO BpeMeHB CBCTeMW npo
B3BO,ABTC.R B 6noKe HTU.-001. MepTsoe speM.R cacTeMw 
CKna,AWBaeTC.R B3 BpeMeHB o6pa60TKB C06WTB.R B BpeMeHB 
BWBO,Aa BBI)OpMaUBB Ha BHeiDHBe YCTpOHCTBa. 

AKTBBBOCTJ. li ,AaBBOro BB,Aa B30TOna B "30Be BHTepeca" 
MO)I(BO onpe,AenBTJ. no l)opuyne 

Ni 
I.= K. • 

1 T - T 1 
~ M 

r,Ae Ni - 3aperacTpaposaaaoe qacno co6wTBii, npBHa,A
ne)l(aiUBX i -uy BB.AY B30Tona, Ki - 31)1)eKTBBHOCTJ. peracT
panaa npa6opa .An.R B3nyqeHB.R i - ro BB.Aa B30Tona, i -
s H • 14c • :f2p. 

Bwso,A Ha neqay:a. aKTBBBOCTeii B3oTonos B uepTBoro 
BpeMeBB B03MO)I(eB 6e3 npeKpaJUeHB.R npBeMa BHI)opManBB. 
IIpa 3TOM 6noK HTQ-001 acnon:a.3yeTc.R B aBTOHOMBOM pe
)I(BMe. Ha6op aal)opua~a npaocTaHaBnBsaeTc.R aa speM.R 
pacneqaTKB yKa3aBHWX qacen B aBTOMaTaqeCKB B0306HOB
n.ReTC.R no ee OKOBqaHBB. 

4.3. PexuM pa6o•w "pyt~Hou" 

B 3TOM pe)I(BMe pa6oTw swnona.RIOTC.R cne.AYJOIUBe one
panBB: 

- BWBO.A B3o6pa)l(eBB.R Ha 3KpaH TB-MOBBTopa; 
- c6poc co,Aep)I(BMOro naM.RTB PEP-500 6e3 pa3py-

meHB.R qacnosoii BHI)opuanaa; 
- reae~.R B3o6~eBB.R np.Ruoyron:a.Ho:i paMKB B 

PEP-600 c nocne.AYIOIUBM BWBO.AOM ee aa 3KpaB TB-uoBB
Topa; 

- pacneqaTKa nonaoi qacnoso:i BHI)opManBB aa ~l)po
neqaTaiOIUeM YCTpO:iCTBe 0 

- reaepana.R ~Kna "c6poc", KOTopwii npBBO.ABT cac
TeMy B BCXO,ABOe COCTO.RHBe 6e3 CTBpaBB.R B306pa)l(eBB.R. 
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ITepe'IHCJieHHwe onepa:uHH BWDOJIHJIIOTCJI pa3AeJibHO. 

BwsoA H3o6pa:>KeHHJI Ha TB-MOHHTOp ocY~:QeCTBJIJieTcJI 

c 6noKa ynpasneHHJI nepeKJIIO'IeHHeM PEP-500 H3 pe>KHMa 

"3aDHCb" B pe>KHM "'ITeHHe". PEP-500 npeAOCTaBJIJieT 

B03MO*HOCTb ynyqmeHHJI KOHTpaCTHOCTH H o6pe3aHHJI ~o
Ra BWBOAHMOrO H306pa:>KeHHJI peryJIHpOBKOB COOTBeTCTBYJO

I:QHX py'leK "EXPANSION, H "LEVEL,~ reHepa:QHJI paMKH 

DpOH3BOAHTCJI DpH 60JibWei, 'leM B pe)KHMe "TpHrrep", 

aMDJIHTyAe CHrHaJia "ypoBeHb 3aDHCH" /OAHH H3 BXOAOB 

PEP-500 I. IT pH coxpaHeHHH HeH3MeHHoi AJIHTeJibHOCTH 

HMDYJibCa 6JiaHKHpOBaHHJI JipKOCTb H306pa:>KeHHJI paMKH AO

CTHraeTCJI 3a MeHbmee 'IHCJIO :UHKJIOB 3aDHCH. Bo BpeMJI 

reHepa:UHH paMKH B COOTBeTCTBYJOI:QHe perHCTpW 6JIOKa 

nA-201 3aHOCJITCJI KOOPAHHaTW "30HW HHTepeca". ITony

'leHHaJI Ha 3KpaHe TB-MOHHTopa paMKa noKa3aHa Ha puc. 7. 
ITe'laTb AaHHWX Ha :UH~pone'laTaiO~eM ycTpoicTBe TH

na B3-15 ocY~:QeCTBJIJieTCJI c noMO~blO 6noKa HTU -001. 

&' 
o-,'~~}c'""~,: 

Puc. 7. IloAy'leHHa.ll Ha 3KpaHe TB- MOHUIIopa np.IIMOYZOAb
Ha.ll paMKa, O'lep'lU60K>UIOJI "30HY UHIIepeca ". 
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ITpH pacne'laTKe AaHHWX 'lepe3 6noK ynpasneHHJI Ha 6yMary 

BWBOAHTCJI CJieAYJOmaJI HH~OpMa:QHJI /'IHCJia B AeCJITH'IHOM 
KOAe/: 

- H3MepeHHWe B "30He HHTepeca" HHTeHCHBHOCTH H3-
ny'leHHJI H30TonoB 3 H , 14 C , 32 p ; 

- MepTBOe BpeMJI /c TO'IHOCTblO 0,1 cj; 
- BpeMJI 3KCD03H:UHH /c TO'IHOCTblO 0,1 c/; 

- KOOPAHHaTw X 0 , Y0 , X 0 + ~x. Y 
0 

+ ~Y "3oHw HH-
Tepeca". 

5. O.bli(HE XAPAKTEPHCTHKH 3JIEKTPOHHOil 
CHCTEMIJ 

MOAYJibHoe HCDOJIHeHHe - cTaHAapT KAMAK. 

CKopocTb c6opa H o6pa6oTKH AaHHWX - AO 10 f>uMn./c. 
CTaHAapTH3a:QHJI BXOAHWX H BWXOAHWX CHrHaJIOB 

cTaHAapT NIM. 

HaJIH'IHe ycTpoicTB BH3yaJIH3a:UHH H3o6pa:>KeHHJI H ne

'laTH 'IHCJIOBWx AaHHWX - PEP-500, TB-MOHHTop, B3-15. 

ITpH pa6oTe c CHCTeMoi ITK1 + ITK3 3JieKTPOHHaJI an

napaTypa D03BOJIJieT 3~eKTHBHO peWHTb 3aAa'ly JIOKaJIH-

3a:QHH, HAeHTH~HKa:QHH H H3MepeHHJI HHTeHCHBHOCTei H3-

nyqeHHJI 30H xpoMaTorpaMM, Me'leHHwx H30TonaMH 3 H, 
14

C, 32p. llpo:uecc o6pa60TKH aBTOMaTH3HpOBaH H Tpe6yeT 

He6onbmoro 'IRena PY'IHWx onepa:uHi. 

B HaCTOJI~ee BpeMJI 3JieKTpOHHaJI CHCTeMa B COCTaBe 

ycTaHOBKH paAHOH30TODHoro aHaJIH3a xpoMaTorpaMM 

/YPAH/ 3KCDJiyaTHpyeTCJI B pa60'IHX YCJIOBHJIX. 

6. 3APE3EPBHPOBAHHIJE B03MO)J(HOCTH 
3JIEKTPOHHOil CHCTEMIJ 

B 3JieKTPOHHoi annapaType 3ape3epBHpoBaH PJIA B03-

MO)KHOCTei, KOTOpwe MOryT 6WTb HCDOJib30BaHW AJIJI pac

WHpeHHJI CHCTeMW H ynyqmeHHJI ee DapaMeTpOB. 0CHOB
HWe H3 HHX yKa3aHW HH)Ke. 

1. BBe~eHHe npo:ueccopa, ocymecTBJIJIJOmero 3KCTpano-

JIJI:uHIO TpaeKTOpHH -qaCTH:QW B TO'IKY BWJieTa, 'ITO DpH-
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BeAeT K C~eC~BeBBOMY ynyqmexmo npoCTp&BCTBeBBOrO 
pa3pemeu•• Ani B3oTonoa 14 CB 32 P. ~· 3Toro ueo6xo
ABM C'loeM KOOPABB&TBOi: BB4»oPM&JUUI K&IC c IIK1, T&IC • c 
IIK2. B 6noxax JIT-202, JIT-203, ])Y-006 npe~cwoTpeuw 
pelKBMW o6pa6oTICB A&BBWX All.&: 3Toro CJIY'f&.&:. :6nox P- 302 
BMeeT 2 pe3epBBWX IC&B&JI& perBCTp~BB /AJI.&: ICOABPOB&BB.B: 
ICOOPABB&TBOB BB.OpM&I{HB C llK2/. 

2. KoMnJieiCT~B.B: CBCTeMW 6JIOIC&MB AOBOJIBBTeJibBWX 
ICpBTepBeB OT6opa BB.OpM~BB /B&BpBMep, no &MBJIBTYAe 
CBrB&JI& BJIB yrny BWJieT& {r -'I&CT~W/. B 6JIOICe :6Y -006 
BMeiOTC.B: AOBOJIBBTeJIJ.BW:e IC&B&JIW npBeM& B o6pa60TICB 

CBrB&JIOB "3&npeT". 

3. BBeAeBBe B CBCTeMy BBTe~ei:COB AOBOJIBBTeJibBWX 
suemuax ycTpoi:cTB. B 6noxe :6Y -006 3ape3epsapoaaua 
B03MOlKJIOCTh pacm&peBB.B: nporp&MMW ynpaBJieBB.B: CBCTe-

MOB. 

4. Bo3MOlKBOCT& pa6oTw ua JIBBBB c 3BM. Ha puc. 8 
npeACTasneua nony'leBB&.&: c no:wo~&IO 3BM EC-1010 au-
4»oPM&IlB.&: 0 JIOIC&JIB3~BB B BBTeBCBBBOCTB B3Jiy'leBB.B: 
p&ABO&ICTBBBWX 30B TOBICOCJIOBBOB p&ABOXpOM&TOrpaMMW/ ll{ 

PerBCTP&IlB.&: B oT6op A&BBWX c no3~BOBBO-'IYBCTBB
TeJI&Boro AeTeiCTOp& npOB3BOABJIBCh B&CTO.&:~ei: 3JieiCTpOBHOB 

CBCTeMOB. 

5. BBeAeBBe B CBCTeMy BpeMeBBWX 3ICCB&BAepOB AJI.B: 
ynyqmeBB.B: npOCTp&BCTBeBBOrO pa3pemeBB.B:. EMICOCTh C'leT
'IBICOB 6noxa P-302 no3BOJI.&:eT npoB3BOABT& ICOABPOB&BBe 
BpeMeBBWX BBTepB&JIOB AO 32 'MKC /npB 'I&CTOTe ABCICpe

TB3&1{HB 125 Mrw. 

fiOJI&3y.&:Ch npeAOCT&BBBWei:C.&: B03MOlKBOCThiO, &BTOpW 
npauoc.a:T 6naroA&PBOCT& P.M. :6a3nosoi:, B.A. :6en.a:xosy, 
H.ll.BoJIICosy, M.H.Maxai:nosoi:, A.E.Mocxoscxowy, 
B.,ll,.llemexouosy, H.H.Taxau'leBy, H.A.T.a:nxauy, IO.r.cJ>e

AYJIOBY 3& BOMO~h B pa6oTe. 
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Puc. 8. IloAy'leHHaJI Ha ne'lama~ar~~eM YCIIPOUCJI6e nocAe oo
paoOIIKU Ha 3BM UHfPOpMaijUJI 0 AOKaAU30J4UU U UHJieHCUB
HOCIIU U3Ay'leHUJI pac)uoaKJIU6HbiX 30H JIOHKOCAOUHOU pac)uo
xpoMa•ozpaMMbl, Me'leHHOU U30JIOnOM 14 C._aAJI OJIOOpaJICeHUJI 
y'laC.K06 pac)uoxpoMOJIOZpaMMbl C pa3AU'IHOU UHJieHCUB
HOC.biO U3Ay'leHUJI UCnOAb3060HO 16 CUM60A06 

(L.J123456789ABCDEF). 
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