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1. BaeoeHue 

HuTeucuauoe ucnonLJoaauue MarHHTHhlX 6eTa-cneKTpOMeTpoa 

B o6naCTH 6eTa·cneKTPOCKOUHH H OC06eHHOCTH HX 3KCnnyaTaQHH BO 

BpeMJI ~DHTeDLHLIX HenpepLIBHhlX OfihlTOB Tpe6yiOT C03~aHHJI Ha~e)f(HhlX 

CHCTeM: UHTaHHJI 06MOTKH 3DeKTpOMarHHTa CUeKTpOMeTpa, ynpaaneHHJI 

H3MepHTeDLHhlMH onepaQHJIMH, perHCTpaQHH H BhlBO~a nony'leHHOH HH-

4JopMaQHH B JaUOMHHaiOil.{He ycTpOHCTBa. 

Ba)f(HhlM TaK)f(e JIBD.ReTCJI BOUpOC 0 C03~aHHH CHCTeMhl UODHOH 

aaToMaTHJaQHH npoQecca HJMepeHHii 6eTa-cneKTpoa. O~HHM HJ npe~

no*eHHhlX aapHaHTOB TaKOH cneKTpOMeTpH'IeCKOH ycTaHOBKH JIBHnaCb 

CHCTeMa ~DJI aBTOMaTH'IeCKHX H3MepeHHH cneKTPOB KOHBepCHOHHbiX 

~neKTpOHOB Ha cneKTpOMeTpe THna 2 X 77 yT /] ~ OUHCaHHaJI B pa6o

Te I 2 I. O~HaKo ucnonLJOBaHHLie a annapa Type OT~enLHLie npu6opLI 

o6na~aJIH He60DLIUOH CTa6HDbHOCTLIO H MaJIOH Ha~e)f(HOCTLIO B 3KCnny

aTaQHH, 'ITO, B CBOIO O'lepe~L, Hapymano UJiaBHOCTL H3MepeHHH H Ja· 

Tpy~HJIJIO Be~eHHe ~DHTeJILHhlX HenpepLIBHLIX OULITOB. ll03TOMY 6Mna 

nocTaaneua Ja~aqa co J~aHHJI ua~e*HOii an napa TYPLI .nnR aaToMa TH'Iec

KHX H3MepeHHH cneKTpOB Ha MarHHTHOM 6eTa·cneKTpOMeTpe OT~ena 

Jl~epuoii cneKTpocKonHH JUill OHJIH. 
CoJ~aHHaR HaMH annapaTypa o6ecne'IHBaeT aBTOMaTH'IecKoe ae

~euue ~JIHTeDLHLIX HenpepLIBHLIX H3MepeHHH 6eTa· cneKTpOB C Ja~aH

HLIMH napaMeTpaMH pa6o'lero QHKna H JaUHCbiO nony'leHHOH HHrVOpMa

QHH Ha ne'laTL. linoK-CXeMa ycTaHOBKH npHBe~eHa Ha pHC. 1. 

2. CucmeMa numaHUJI 3/leKmpoMazHuma 

B Ka'leCTBe CTa6HDH3HpOBaHHOrO HCTO'IHHKa UOCTOJIHHOro TOKa 

~DJI UHTaHHJI 06MOTKH 3DeKTpoMarHHTa 6eTa·cneKTpoMeTpa B Hameii 

annapa Type 6e 3 cyiQeCTBeHHhlx HJMeHeHHii npuMeHReTCJI npu6op, pal

pa6oTaHHLiii H onucaHHLIH aaTopaMH pa6oThl /3/. O~uaKo ~eKa~Hhlii 
~eDHTenL HanpJI)f(eHHJI B QenH perynHpOBaHH.II H CTa6HDH3aQHH, KOTOphlH 
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HCDOJib30BaJICJI B 3TOH CHCTeMe, Mbl 3aMeHHJIH npeu.u 
n:uoMeTpoM Tuna renunoT. HcnoJIL30Bauue ero no3ao 
MeHJITb TOK B 06MOTKe 3JieKTpOMarHHTa cneKTpOMeTpi 
30He CTa6HJIH3an:uu, qTo o6nerqaeT pa6oTy c npu6ot: 
apeMJI, ueo6xo,IJ.HMoe .D.JIJI onpe.neneuuJI 3a.nauuoH: 
3JieKTpOMarHHTa . 

C BKJiroqeuueM renunoTa B n:enL perynupoaaHHJI 
TOKa HeCKOJlbKO H3MeHHJICJI pe>KHM pa60Tbl 3TOH n:em 
HHJiaCb 3KBHBaJieHTHaJI CXeMa /puc. 2/ DO CpaBHeHHIO 
Ka,IJ.HLIM .nenuTeJieM I 2 I . ,ll,JIJI HOMHHaJILHoro 3HaqeuuJI 

3JieKTpoMarHHTa J MH /npH ~ U BX = 0/ B HaWeM CJiyqa 

r----r----------, 
I 

• I I I I 

R3 

:JM 

I I 
I I 
I I 
r I I rt, __,. I 

I re.Runoml R!Jmo~amuYeCI(IJUI 
I 1 denume.nb I L _____ L _________ J 

.1L 

Puc. 2. 3KBHBaJieHTHaJI cxeMa Toquoro .nenuTeJIJI BKJJ 
peryJIJIU.HH H CTa6HJIH3aU.HH TOKa B 06MOTKaX 3JieKTp0!1 
nouuoe conpoTHBJieuue. R Ir , R 2r - conpoTHBJieuue 1 
peMeuuoe conpoTHBJieuue aaToMaTH'IecKoro .nenuTeJIJl 
neuue, 3a.narowee BeJIH'IHHY mara; U H - onopuoe uant: 
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HCfi0Jlb30BaJICR B 3TOH CHCTeMe, Mbl JaMeHHJIH npen;H3HOHHbiM fiOTeH

IJ;HOMeTpOM THfia reJIHfiOT. J1cnOJib30BaHHe ero fi03BOJIReT nJiaBHO H3-

MeHRTb TO I< B 06MOTI<e 3Jlei<TpOMarHHTa cnei<TpOMeTpa BO BCeM .LJ:Hana-

30He CTa6HJIH3aiJ;HH, 'ITO 06JierqaeT pa6oTy C npH60pOM H COI<pa~aeT 
BpeMR, He06XO.LJ:HMOe .LJ:JIR onpe.LJ:eJieHHR 3a.LJ:aHHOH BeJIH'IHHbl TOI<a 

3Jiei<TPOMarHHTa. 

C BI<JlJO'IeHHeM reJIHfiOTa B n;enb peryJIHpOBaHHR H CTa6HJIH3aiJ;HH 

TOI<a HeCI<OJlbi<O H3MeHHJICR pe)f(HM pa60Tbl 3TOH n;enH: Tal< KaK H3Me

HHJiaCb JKBHBaneHTHaR cxeMa /puc. 2/ no cpaaHeHHJO co cxeMoif c .LJ:e

I<a.LJ:HbiM .LJ:eJIHTeJieM I 2 I . )J;JIR HOMHHaJibHoro JHa'IeHHR TOKa a o6MOTKe 

3JleKTpOMarHHTa JMH jnpH ~ U BX = 0/ B HaWeM CJiyqae: 

R3 

:JM 

r ---- r-- --- ----~ 
I 

I 
I 
I 
I 

i ~ul 
: -,-UH 
I 

I re.nunom: R~mo~timuYeCKIIiJ: 
I 1 denume.nb I L _____ L _________ J 

Puc. 2. 3KBHBaJieHTHaR cxeMa TO'IHoro .LJ:eJIHTeml BKJIJO'IeHHoro a n;enh 
perynRn;nu u cTa6HJIHJan;Hu ToKa a o6MoTKax JJieKTPOMarHHTa. R 3- 3Ta
JIOHHoe conpoTHBJieHue. H. Ir , R 2r - conpoTHBJieHHe renunoTa, r - ne
peMeHHoe conpoTHBJieHHe aaToMaTH'IecKoro .LJ:eJIHTeJIB, R0 - conpoTHB
JieHne, Ja.LJ:aJOwee aeJIH'IHHY war a; U H - onopHoe HanpB)f(eHHe. 
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r 
I . tJH 

IMH= D R R [(Ra+Rtr) (R2r+r+Ro)+R2r(r+RoJ], /1/ 
o 2r a 

OTKy,ll;a ,ll;n.ll uaqanLHOrO JHa'leHHJI TOKa 3neKTPOMarHHTa npH conpOTHB· 
neHHH aaToMaTH'IecKoro ,ll;enuTen.ll r = 0 nonyqaeTcJI: 

UH 
IMH 0 = R 

0 
R 

2
r R a 

[ (R +'R t.r) (R 2 r+R o) +R2rR o· ] 
a 

/2/ 

H ,ll;n.ll aenH'IHHLI OTHOCHTenLHOrO HJMeHeHHJI TOKa 3neKTpoMarHHTa 

npH HJMeHeHHH COITpOTiiBneHHJI r Ha !'! r HMeeM: 

!'!JMH - (Ra+ R1r+R2r) 
/3/ !'!r 

(Ra +'Rtr) (R2r+Ro) +R2r Ro I MHo 

KaK BH,li;HO HJ nocne,li;Hero BLipa>KeHHJI, TaK >Ke KaK H a pa6oTe I 2 I , 
a Haweu pa6oTe JaBHCHMOCTL !'!JMH oT !'! .r. ocTaeTCJI nuHeB:Hoil. Ha
qanLHOe JHa'leHHe TOKa 3neKTpoMarHHTa I MH 0 onpe,!J;en.lleTCJI renu-

llOTOM. 
CxeMa aaToMa TH'IeCKoro ,ll;enHTen.ll Hanp.ll>KeHHJI /uul!lpoaoro peo-

cTaTa/ npuae,ll;eHa Ha puc. 3. ITo cpaaHeHHIO co cxeMoil, npe,ll;no>KeH
HOH a pa6oTe I 2 I , a HaweM cnyqae HJMeHeHa cucTeMa perucTpauuu 
COCTOJIHHJI. llpH ITOMOIUH warOBOrO HCKaTen.ll illH-2 Henocpe,li;CTBeHHO 
C OT,ll;enLHLIX TpHrrepoB CHHMaiOTCJI COOTBeTCTBYIOIUHe ITOTeHD;HanLI 
H no)l;aJOTCJI Ha ,ll;ewul!lpaTop a ueHTpanLHOM 6noKe ynpaaneHHJI. Pe
rHcTpaUH.Il COCTOJIHHJI Be,ll;eTCJI, KaK H paHLWe, B 'leTBepTH'IHOH CHCTe-

~ JMH 
Me. TaK KaK aenH'IHHa OTHOCHTenLHoro HJMeHeHHJI TOKa I Ja-

MH0 

BHCHT OT BLJ6opa conpOTHBneHHJI R O , TO B HaCTOJIIUeH CXeMe npe
,li;YCMOTpeHa B03MO>KHOCTL napannenLHOrO BKnJO'IeHHJI OT ,ll;enLHLIX Ja
,!J;aJOIUHX conpoTHaneHHH Ro ,ll;n.ll nony'leHHJI maroa ToKa aenH'IHHOH 
6onee, 'leM 0,04o/o. IIpu noMomu nepeKnJO'IaTen.ll II MO)KHO BKnJO'IHTL 
nro6oe HJ 'leTLipex conpoTuaneHHH R 0 ,ll;n.ll aenH'IHHLI mara O,Olo/o, 
0,02o/o, 0,03o/o, 0,04o/o, unu ux napannenLHLie KOM6HHau;HH ,ll;n.ll maroa 
aenH'IHHOH npu6nuJHTenLHO 0,05o/o, 0,06o/o, 0,07o/o H 0,08o/o. OT ueHT
panLHoro 6noKa ynpaaneHHJI acer,ll;a a MOMeHT c"LeMa HHI!lopMaUHH npu 
ITOMOIUH JaMLJKaJOlD;ero KOHTaKTa pene p 23 JanycKaeTCJI aBTOMaTH

qeCKHH ,ll;enHTenL HaiTp.ll>KeHHJI. 
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R9 
[('R9+Rlr) (R2r+r+Ro)+R2r(r+RoJ]' /1/ 

nLHOrO 3HaqeHHH TOI<a 3nei<TpOMarHHTa npH COUpOTHB· 
qeci<oro )l;enHTenH r = 0 nonyqaeTcH: 

H 

2r R 9 

[(R +'R1r) (R2r+Ro)+R2rRo·] 
9 

/2/ 

LJ OTHOCHTenLHOrO H3MeHeHHH TOI<a 3nei<TpOMarHHTa 

conpoTHBneHHH r ua !1 r HMeeM: 

(R9 + 'R lr +·R2r) 
l!J.r /3/ 

(R9 +R1r) (R2r+Ro) +R2r 'Ro 

nocne)l;Hero BLJpa>KeHHH, Tai< >Ke I<ai< H B pa6oTe I 2 I , 
e 3aBHCHMOCTL /1JMH OT /1 .r. OCTaeTCH nHHeHHOH. Ha
HHe TOI<a 3nei<TpOMarHHTa J MHO onpe,Il;enHeTCH renH-

ToMaTuqeci<oro ,Il;enuTenH uanpH>KeHHH /uu4Jpoaoro peo
eua ua puc. 3. ITo cpaaueHHJO co cxeMoii, npe,Il;no>Keu-
2 I , B uaweM cnyqae H3MeHeHa cHcTeMa perHcTpauuu 

IH noMowH waroaoro uci<aTenH IIIH-2 uenocpe,Il;CTBeHHO 
iTpHrrepoB CHHMaJOTCH COOTBeTCTBYIOIUHe UOTeHI(HanLI 

,Il;ewu4JpaTop B ueHTpanLHOM 6noi<e ynpaaneHHH. Pe-
OHHHH Be,Il;eTCH, I<ai< H paHLWe, B qeTBepTHqHOH CHCTe-

1\ JMH 
nHqHHa OTHOCHTenLHOrO H3MeHeHHH TOI<a J 1 3a • 

MHo 
pa conpoTHBneHHH R 0 , TO B uacToHweii cxeMe npe-
3MO>KHOCTL napannenLHOrO BI<nJOqeHHH OT,Il;enLHbiX 3a· 
THBneuuii Ro ,Il;nH nonyqeuHH maroa TOI<a aenuquuoii 
040/o. IIpu noMOillH nepei<moqaTenH II MO>KHO BI<moqHTb 
ILJpex conpoTHaneuuii R 0 .D:nH aenuqHHLJ war a 0,01 o/o, 
, 0,04o/o, HnH ux napannenbHLJe I<OM6HHaUHH ,Il;nH waroB 
nH3HTenbHO 0,050/o, 0,060/o, 0,07o/o u 0,08o/o. OT ueuT

ynpaaneHHH BCer,Il;a B MOMeHT C'beMa HH4JOpMaUHH npH 
arowero I<OHTai<Ta pene P 23 3anyci<aeTCH aaToMaTa
b uanpH>KeHHH. 
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3. CucmeMa pezucmpa1.1uu 

~nH perHCTpaUHH 3neKTpOHOB /HnH ll03HTpOHOB/ B 6eTa·cneKT· 

poMeTpe/I/ ucnonL3YIOTCH TpH ~eneBLie cqeTqHKa reiirepa- Mronnepa. 

JinoK- cxeMa CHCTeMbl perHCTpaUHH cne:KTpOMeTpHqeCKOH HH!IJOpMaUHH, 

nocTynaro~eii co cqeTqHKOB, npuae,ll;eHa ua puc. 1 /I I I/. 
OTpHUaTenLHLie HMnynLCbl c Tpex reiirepoacKHX cqeTqHKOB 

cneKTpOMeTpa llOCTynaiOT Ha BXO)l; 6noKa BbiHOCHbiX 6nOKHHr- reuepa TO

pOB jpHC. 4/. ~JUI Ka>K)l;OrO cqeT"l{HKa HMeeTCH O)l;HH 6nOKHHr ··reuepa TOp, 

pa6oTaiO~Hii a >K.Ay~eM pe>KHMe. Bxo)l;Hble ycunHTenLHLie KacKa.ALI, co-

6paHHLie ua TpaH3HCTopax TI416, noBLIIUaiOT qyacTBHTenLHOCTb .AO O,lB, 

TaK KaK aMnnHTy)l;a HMnynLCOB C reiirepOBCKHX cqeT"l{HKOB COCTaBJUieT 

TOnbKO 0,5B. llpHMOyronbHbie BbiXO)l;Hble HMnynhCbl aMnnHTY.AOH 9 B 

HMeiOT )l;nHTenhHOCTb 1 MKCeK, cllpoHT HapacTaHHJI 0,1 MKCeK. ~nJI 
npoaepKH BCeX KaHanOB B 6noKe HaXO)l;HTCJI KOHTpOnbHbiH O)l;HOBH6pa

TOp, KOTOpbiH JanycKaeTCJI OT nepeMeHHOrO HanpJI>KeHHJI 6,3 B qepe3 

nepeKnroqaTenh fl 1 f . C BbiXO)l;a O)l;HOBH6paTOpa OTpHUaTenbHbie npJI· 

MOyronhHbie HMnynhCbl C qacTOTOH CeTH llO)l;aiOTCJI B COOTBeTCTBHH 

c nono>KeHHeM nepeKnroqaTenJI Til nu6o nocne)l;OBaTenhHO ua BXO)l;hi 

oT )l;enhHbiX 6noKHHr- reuepa TopoB I )l;nJI npoaepKH Kauanoa/, nu6o ua 

ace BXO.Ahi O.AHOBpeMeHHO I )l;nJI npoaepKH cxeMbi coana)l;eHHii/. B Kpaii

ueM nono>KeHHH nepeKnroqaTenJI Til KOHTpOnbHbiH O)l;HOBH6paTop BhiKniO

qeu u ua BXO.Ahi 6noKHHr- reuepaTopoa no)l;aiOTCJI HMnynLChi c reiirepoa

CKHX cqeTqHKOB. 
HMnynhChi 6noKHHr-reuepaTopoB nocTynaroT ua BXO.A .AHO.AHLIX 

cxeM·coana)l;eHHH /puc. 5/. Ha .ABYX conpoTHBneHHJIX 10 KOM B uenH 

)l;HO)l;OB ~9H Bbi,ll;enJIIOTCJI HMllYJ1bCbl )l;BOHHbiX HnH TpOHHbiX COBlla)l;eHHH 

B 3aBHCHMOCTH OT qucna BKnroqeHHbiX )l;HO)l;OB. 3TH HMllynhCbl llO)l;aiOT

CJI Ha BXO)l;bl )l;BYX O)l;HOBH6paTOpOB, KOTOpbie o6pa3yiOT Ha BbiXO)l;aX 

OTPHUaTenhHbie npJIMOyronhHbie HMnynhChl C aMnnHTY.AOH - 9 B, ,ll;nH

TenLHOCTblO OKOno 4 MKCeK. Pa3pe'faiOIUee BpeMJI CXeMhl COBlla)l;eHHH 

onpe,ll;enJieTCJI npaKTH"l{eCKH TOnbKO ,IXnHTenhHOCTblO H cllopMOH BXO,!J;HbiX 

HMnynhCOB. TaK KaK HMnynhcbl c 6noKHHr-reuepaTopoB noqTH npJI

MoyronhHbie, .n;nuTenhHOCThiO 1 MKCeK, TO pa3peiUaro~ee apeMJI cxeMbi 

coana.n;euuii cocTaBnJieT TaK>Ke oKono 1 MKCeK. Tpe6oaauue no 6biCTpo

.n;eiicTBHIO OTCYTCTByeT, TaK KaK cne,n;yiO~HH HMnynhC COBna,n;eHHH He 

MO>KeT B03HHKHYTb.B TeqeHHe MepTBOrO BpeMeHH reiirepOBCKHX cqeT

"l{HKOB - 150 MKCeK. HMnynhChi c BhiXO,!J;OB cxeMbi coana,n;eHHH nocTy

naroT Ha BXO,!J;bl ,!J;BYX nepecqeTHbiX CXeM /eM. pHC. 1/. 
B KaqecTBe axo.n;uoro H ynpaBnJiromero ycTpoiicTBa nepecqeTHhiX 

CXeM npHMeHJieTCJI MO.AHcllHUHPOBaHHbiH ,!J;HCKpHMHHaTOp /pHC. 6/, OnH-
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3. CucmeMa pezucmpa1.1uu 

rHCTpau;HH 3neKTpOHOB /HnH ll03HTPOHOB/ B 6eTa·cneKT· 

cnonh3YIOTCH TPH meneBLie c'leT'IHKa reH:repa- M10nnepa. 

CHCTeMhl perHCTpaiJ;HH cneKTpOMeTpH'IeCKOH HH4JopMaUHH, 

CO C'leT'IHKOB, npHBe~eHa Ha pHC. 1 /II 1/. 
TenhHhie HMnynhChl C Tpex reiirepOBCKHX C'leT'IHKOB 

a llOCTynaiOT Ha BXO~ 6noKa BhiHOCHhiX 6nOKHHr- reHepa TO-

)];nH Ka)I(~OrO C'leT'IHKa HMeeTCH O~HH 6noKHHr·-reHepaTop, 

B )l(~ymeM pe)I(HMe. Bxo~Hhie ycHnHTenhHhie KacKa~hl, co

paH3HCTopax II416, noBhiiiiaiOT 'IYBCTBHTenhHOCTh ~o O,lB, 

HTy~a HMnynhCOB C reiirepOBCKHX C'leT'IHKOB COCTaBnHeT 

,. IJpHMOyronhHhie BhiXO~Hhie HM:nynhChl aMnnHTY~OH 9 B 

nhHOCTh 1 MKCeK, <IJpoHT HapacTaHHH 0,1 MKCeK. )];nH 
X KaHanOB B 6noKe HaXO~HTCH KOHTpOnhHhiH O~HOBH6pa

u 3anycKaeTcH OT nepeMeHHoro HanpH)I(eHHH 6,3 B qepe3 

nh IJ lf . C BhiXO~a O~HOBH6pa Topa OTpHu;a TenhHhie npg

HMnynhChl C 'laCTOTOH CeTH llO~aiOTCH B COOTBeTCTBHH 

M nepeKniO'IaTenH Ill nH6o nocne~oBaTenhHO Ha BXO~hi 

noKHHr-reHepaTopoB /~nH npoBepKH KaHanoB/, nH6o Ha 

HOBpeMeHHO / ~nH npoBepKH cxeMhi coBna~eHHH/. B Kpaii

HH nepeKniO'IaTeng Ill KOHTpOnhHhiH O~HOBH6paTOp BhiKniO

hl 6noKHHr- reHepa TopoB no~aiOTCH HMnynLChi c reH:repoB-

OB. 

Chi 6nOKHHr-reHepaTOpOB llOCTynaiOT Ha BXO~ ~HO~HhiX 

eHHH /pHc. 5/. Ha ~Byx conpoTHBneHHHX 10 KOM B uenH 

hi~enHIOTCH HMnynhChl ~BOHHhiX HnH TpOHHhiX COBna~eHHH 

H OT 'IHCna BKniO'IeHHhiX ~HO~OB. 3TH HMnynhChl llO~aiOT-

~BYX O~HOBH6paTOpOB, KOTOphie o6pa3yiOT Ha BhiXO~ax 
,Je npHMoyronhHhie HMnynhCLI C aMnnHTY~OH - 9 B, ~nH

OKono 4 MKCeK. Pa3pelllaiOIUee BpeMH CXeMhl COBna~eHHH 
npaKTH'IeCKH TOnLKO ~nHTenhHOCThiO H <IJopMOH -s!xo~HhiX 

TaK KaK HMnynLChl c 6noKHHr-reHepaTopoB no'ITH npg

~nHTenLHOCThiO 1 MKCeK, TO pa3pelllaiOIIJ;ee BpeMH CXeMLI 

OCTaBnHeT TaK)I(e OKOnO 1 MKCeK. Tpe6oBaHHe ITO 6hiCTpo

CYTCTByeT, TaK KaK cne~yiOIUHH HMnynhC COBna~eHHH He 

KHYTh_B Te'leHHe MepTBOro BpeMeHH reiirepOBCKHX C'leT-

MKCeK. 11MnynhChl C BhiXO~OB CXeMhl COBna~eHHH llOCTy

hl ~Byx nepec'leTHhiX cxeM /eM. pHc. 1/. 
TBe BXO~HOrO H ynpaBnHIOIIJ;ero yCTpOHCTBa nepeC'IeTHhiX 

HeTCH MO~H$HUHPOBaHHhiH ~HCKpHMHHaTOp /pHC. 6/, OITH· 
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caHHbiH B pa6oTe ,j 4/ . lhMeHeHHJI KaCaiOTCJI KaCKa,na c6poca ITOKa3a • 
HHH .neKa.n u HOMHHanoa HeKOTOphiX .neTaneii. KacKa.n c6poca BKniO'IeH 
Tai<, 'IT06hi c6poc noi<aJaHHH .neKa.n ocy~eCTBnJincJI npu Ka)K.I(OM Ja
nyci<e C'leTa aBTOMaTH'IeCI<H. flyCI< H OCTaHOBKy C'leTa MO)KHO ocymecT· 
BHTh HnH BPY'IHYIO /npu ITOMOJ.UH TYM6nepa n 1 I' HnH aBTOMaTH'IeCKH, 
no.naaaJI nonO)KHTenhHoe HanpJI)KeHue ua 6a3y ynpaanJIIOJ.Uero TpaHJHc
Topa n 416 /npu BI<niO'IeHHOM TYM6nepe n 1 I. c BhiXO,I(a .I(HCI<pHMHHa
Topa HMnynhchi no.naiOTCJI Ha Bxo.n nepaoii .nei<a,nhi. 

Ka)K,naJI H3 o6eux nepecqeTu~x cxeM HMeeT wecTb .nei<a,n, 'ITO 
o6ecnequaaeT eMI<OCTh Hai<onneHHJI 10 6 HMnynhcoa. ,]J,ei<a.I(hi pa6oTa
IOT B CHCTeMe 1· 8-2-4 C I<niO'IOM Me)K,ny nepBbiM H BTOPhiM Tpurrepa • 
MH. Pa3pewa10mee apeMJI .nei<a,nhi cocTaanJieT oi<ono 10 -s cei<yH.I(hi. 
,}J,ewu$paUHIO Ha .I(eCJITH'IHhiH I<O,I( ,nnJI HH.I(HKaUHH o6ecne'IHBaeT ,I(HO,I(HhiH 
,newu$paTop. 11H.I(HI<aUHJI ocymeCTBnJieTCJI npH ITOMO~H I.J,H$pOBhiX raJo· 
pa3pH.I(HhiX naMn MH- 2. Ka)K,naJI .nei<a.na HMeeT BhiBO.I(hi .nnJI c'heMa HH
<t>opMauuu. Onpoc oT,nenhHhiX .nei<a.n o6ecne'IHBaiOT waroBhie ucKaTenu 
lllM- 3 u lllM- 4 /puc. 7 I, I<OTOPhie ynpaanJIIOTCJI uenTpanhHhiM 6noi<OM 
ynpaaneHHH. 

4. CucmeMa ·aemoMamu'lecKozo ynpaeAeHUJI 
U3MepumeAbHbiMu onepatiUJIMU Ha 6ema- cneKmpoMempe 

linoK- cxeMa cucTeMhi aaToMaTuqecKoro ynpaaneHHJI H3Mepurenb· 
HhiMH onepauHHMH na 6eTa- cnei<TpoMeTpe npuBe.neua ua puc. 1 - /11/. 
CHCTeMa COCTOHT: 

- Hl uenTpanhuoro 6noi<a ynpaanenuH, I<OTop~ii Ja.naeT H3Me
puTenbHhiH UUI<n, ynpaanHeT pa60TOH nepec'leTHbiX CXeM U aBTOMaTU • 
qeci<oro .nenuTenH nanpH)KeHUJI u o6ecnequaaeT BhiBO,n un$opMauuu ua 
uu<t>pone'laTh, 

- H3 aBTOMaTu'leCI<oro .nenuTenH nanpH)KeHuH .nnH ynpaanenuH 
TOI<OM B o6MOTI<e Jnei<TpoMarHUTa. 

U.euTpanbHhiH 6noi< ynpaB,TienuJI /puc. 8/ Ja.naeT BCIO nporpaMMY 
H3MepeHHH: BpeMJI 3I<CIT03HUHH, war aBTOMaTU'IeCI<OrO ,nenuTenH Ha· 
npH)KeHUJI, C'beM HH$opMaUHU H ITe'laTb. ,}J,nJI ITe'laTU ITPUMeHJieTCJI \fe· 
xocnoaaui<aJI Mawuni<a Tuna Consul -242,9. ,]J,nJI naqana U3Mepeuuii 
ua.no BKniO'IHTh TyM6nepll6- "llyci< C'leTa". HanpJI)Keuue - 60 B, I<o
T<?poe noJianJieTCH Ha nonJyHKe I I I waroaoro uci<aTenH lllM -1, Bhilhi
BaeT cpa6aThiBauue pene P 21 u P 22 Pene P 22 o6ecnequaaeT 
/BMeCTe C pene p 9 B aBTOMaTU'IeCI<OM ,nenuTene/ aBTOMaTU'IeCI<YIO 
ocranoBI<Y U3MepuTenhuoro I.J,HKna nocne npoxo)K.nenuJI onpe.neneunoro, 
Japauee Ja.nanuoro I<onuqecTaa waroa. Pene P 21 cpa6aThiBaeT TOnhi<O 

12 

i 

!U 

• • 
I.e 

L. 
L. 
L. 

~ 1..-.-

~! j~J Ill 
~~~~;~' ~elt l"' 

tl.t~-~ 

~(J 

• • 
I.e I.e 

L. L. 
L. L. 

1..--e L.....e 

L. L. 

~~ ~o ..:{ 

• 
I.e 

L. 
L. 
L. 
~ 

i1 ·-rt --rl :1 .,. 
L _____ J. ____ L ____ .J. ____ .J 

~ ~ ~ ~ ~ 

13 



e .; 41 . li3MeHeHH11 KacaiOTCH KacKa~a c6poca noKaJa-
HOMHHanoo HeKOTOphiX ~eTaneii. KacKa~ c6poca BKfli01.feH 

c6poc IIOKa3aHHH ~eKa~ OCyll..{eCTBfl11flC11 IIpH Ka)f(~OM 3a
aBTOMaTH1.feCKH. llycK H OCTaHOBKy C1.feTa MO)f(HQ OCyll..{eCT
qHyiO /IIpH IIOMOIJ..{H TyM6nepa ll 1 /, HflH aBTOMaTH1.feCKH, 

HTenLHOe HaiipH)f(eHHe Ha 6a3y yrrpaBflHIOIJ..{ero TpaHJHC
PH BI<fli01.feHHOM TYM6nepe n 1 I. c Bhlxo.na .D:HCKpHMHHa
LI rro~aiOTCH Ha axo.n rrepaoii ~ei<a.D:LI. 
H3 o6eux rrepecqeTHLIX cxeM HMeeT wecTL ~ei<a.n, "'TO 
eMI<OCTh Hai<orrneHHH 10 6 HMIIynLCOB. ,[(eKa.D:LI pa6oTa

e 1-8-2-4 C I<fll01.fOM Me)f(~y rrepBLIM H BTOPLIM TpHrrepa
IOIJ..{ee BpeMH ~ei<a~LI COCTaBnHeT OI<OflO 10 -5 CeKYH.D:hl. 
Ha ~eCHTHlfHhiH I<O~ ~ml HH~HI<a~HH o6ecnelfHBaeT .D:HO.D:HLIH 
lfH~HI<a~HH OCyll..{eCTBnHeTCH IIPH IIOMOIJ..{H ~HlPPOBLIX raJo-

II HH-2. Ka)f(~a" ~ei<a.na HMeeT BhiBO~LI .nn.11 C'heMa HH
oc oT.nenLHbiX ~ei<a.n o6ecrre1.fHBaiOT warOBbie Hci<aTenH 

4 /puc. 7 I, I<oTopbie yrrpaanJIIOTCJI ~eHTpanbHbiM 6noKoM 

CucmeMa ·aemoMamut~ee~wzo ynpaeAeHUJI 
ume/lbHbtMU onepai.IUJIMU Ha 6ema- cneKmpoMempr: 

eMa CHCTeMbl aBTOMaTHlfeCKOrO yrrpaaneHHJI H3MepHTem.
JIMH Ha 6eTa-crrei<TpoMeTpe rrpuae.neHa Ha puc. 1 - /11/. 

T: 

HTpanbHoro 6noi<a ynpaaneHHH, KOTOPLIH Ja~aeT HJMe

I<n, ynpaanJieT pa6oToii rrepeclfeTHhiX cxeM H aBTOMaTu
TenH HaiipJI)f(eHHJI H o6ecrrelfHBaeT BbiBO.D: HH4JopMa~HH Ha 

ToMaTHlfecKoro ~enuTenJI HarrpH)f(eHHJI .nn.11 yrrpaaneHHJI 
e JneKTpoMarHHTa. 

LIB 6noK ynpaaneHHH /puc. 8/ Ja.l{aeT BCIO rrpo~paMMY 
Jl 3KCII03H~HH, War aBTOMaTH1.feCKOrO ~enHTeflJI Ha

M HH4JOpMa~HH H IIelfaTb. ,[(nJI 1Ie1.faTH IIpHMeHJieTCH qe-
MaWHHKa THIIa Consul -242,9. ,[(nJI Halfana HJMepeHHH 
Tb TYM6nepll6- "llycK C1.feTa". HarrpJI)f(eHue - 60 B, I<O
TCJI Ha rronJyHKe I I I waroaoro ucKaTenH llllf -1, BbiJbi

Hue pene P 21 H P 22 . Pene P 22 o6ecrrequaaeT 
ne p 9 B aBTOMaTH1.feCKOM ,nenHTene/ aBTOMaTH1.feCKYIO 

nhHoro ~HKna nocne rrpoxo)f(~eHHJI orrpe~eneHHoro, 
oro I<onuqecTBa maroa. Pene P 21 cpa6aTbiBaeT TOnbKO 
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Ha KOpOTKOe BpeMB H CBOHM KOHTaKTOM 3K p 21 BKniO'IaeT TaHMep 

"OpHOH 1892". C nOMO~biO TaHMepa MOlKHO Ja,IJ;aBaTb BpeMB 3KCnOJH· 

i.i,HH B ,IJ;HanaJOHe OT i CeK no 3599 CeK C norpeWHOCTbiO He 60JibWe 'leM 

:t1 o/o. TaiiMep HMeeT C06CTBeHHOe pene p 19· , KOTOpoe KOHTaKTOM nK 

P 19 nepeKJIJO'IaeT HanpBlKeHHe - 60 B Ha CHCTeMy C'beMa HH<iiOpMaUHH 

HJIH .D;JIH pene p 1s /B Te'leHHe BpeMeHH 3KCn03HUHH/. llpH cpa6aTbiBa

HHH pene P 18 qepeJ ero KOHTaKT JK P 18 no.D;aeTcB JanycKaJOIUHH no

Teuuuan .D;JIB nepec'leTHbiX cxeM. 

llocJie OKOH'IaHHH 3KCno 3HUHH nepeKJIIO'IaeTCH KOHTaKT nK p 19 B 

CBOe HCXO.D;HOe nOJIO>KeHHe, H HanpH>KeHHe - 60 B no,IJ;aeTCH Ha CHCTe

MY c'beMa. B 3TOT MoMeHT BKJiroqaeTcB MOTOP ne'laTaro~e:ii MaWHHKH 

H Hal.fHHaeT JapB>KaTbCH eMKOCTb 800 MK<il B uenH peJie p 17 , KOTOpoe 

cpa6aTbiBaeT l.fepeJ -2,5 ceK H l.fepeJ ero KOHTaKT JK P17a no,IJ;aeTCH 

uanpH>Keuae - 60 B ua TaKTOBbiH reuepaTop. 3THM cnoco6oM o6ecne

l.feHo BKJIIOI.feHHe MOTopa ne'laTaro~eii MaWHHKH Ja 2 ceK .D;o ual.fana ne

'laTH, no Tpe6oaaHHHM TexHHI.feCKHX ycnooaii .D;JIH pa6oTbi MawHHKH. 

B uenL TaKToooro reuepaTopa oxo.D;BT: pene P 15 , napannenL

HLie conpOTHBJieHHJI 10 KOM H eMKOCTb 20 MK<il, KOHTaKTbl pK p 15 
pK TaiiMepa H conpoTHBJieHHe 2 KOM. KoHTaKT pK TaiiMepa JaMLIKaeTcB 

TOJibKO nocne nonuoro c6poca TaiiMepa. B pe3yJILTaTe .D;eiicTBHB TaK

Toooro reuepaTopa cpa6aTwaaeT pene P 16 • llepHO.D;HI.feCKHM nepe-· 

KJIIOI.feHHeM ero KOHTaKTOB o6ecnel.fHBaiOTCH HMnyJibCbl TOI<a .D;JIJI waro

BbiX HCKaTeJieH H .D;JIH nel.faTaiO~eH MaWHHKH. ITepBbiH HMnyJibC TOI<a 

nocTynaeT ua o6MOTI<y waroaoro Hci<aTeJIH illH -1, .D;enaro~ero nepBbiH 

war. B 3TOT >Ke MOMeHT illH-2 aBTOMaTH'Ieci<oro .D;eJIHTeJIH no-

Jiyl.faeT nepBbiH HMnyJibC H Tai<>Ke npoHJBO.D;HT nepBbiH war. 

Ha noJI3YHI<e I I I illH- 2 noHBJIBeTCH noTeuuaan 3eMJIH, Bbi3biBaiO~Hii 
l.fepe3 noJI3YHOK IY-illH-1 BI<JIIOI.feHue pene P 20 . KoHTai<T pi< P 20 o6-

pa3yeT 6noi<HpOBI<Y waroaoro HCKaTeJIH illH -1 .D;O I<ouua nonuoro C'be

Ma uu<llopMaUHH c aoToMaTHI.fecKoro ,IJ,eJIHTeJIH uanpH>KeHHH. Tai<aH >Ke 

6JIOKHpOBKa HKOpH illJ1 -1 npOHCXO,IJ,~T BO BpeMJI C'beMa HH!IJopMaUHH C 

o6eux nepecl.feTHbiX cxeM. Ha 6a3e TpaH3HCTopoo IT26Ji ,IJ,ewa<llpaTopa 

nOBBJIJIIOTCH KOM6HHaUHH noTeHUHaJIOB OT OT,IJ,eJibHbiX TpHrrepoB aBTO

MaTH'IeCKOrO .D;eJIHTeJIB H .D;ei<a.D; nepecl.feTHhlX cxeM. KouTai<Thl pene 

P 11 - P 14 B KOJIJiei<Topuwx uenBx o6ecneqaaaroT ,IJ,ewal~Jpauaro HJ .IJ.BO

H'IHOrO KO,IJ,a B ,IJ,eCBTH'IHbiH H no,IJ,aiOT HMnyJibCbl TOKa Ha 3JieKTpOMar

HHTbl COOTBeTCTBYIO~HX UH<ilp nel.faTaro~eH MaWHHKH. 

B KOHUe C'beMa HH!IJopMaUHH C aBTOMaTHI.feCKOrO ,IJ,eJIHTeJIB npe

Kpa~aeTCH 6JIOKHpOBKa HKOpH illH -1, npOH3BO.D;BIUero BTOpOH war. 

B 3TOM nOJIO>KeHHH illJ1 -1 cpa6a TbiBaeT peJie P 23 H ero KOHTaKT 3K 

p 23 Bbl3b1BaeT nepeKJIIO'IeHHe /war/ CHCTeMbl aBTOMaTHI.feCKOrO .D;eJIH· 

TeJIB HanpB>KeHHB. KpoMe Toro, qepeJ non3yHoK I- illH -1 HMnynbc TOKa 
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8peMJI H C80HM KOHTaKTOM 3K p 21 8KniO'IaeT TaitMep 
". C llOMOU(LlO TaitMepa MO>KHO 3a,IJ;a8aTL 8peMJI 3KCll03H· 
oue oT 1 ceK no 3599 ceK c norpewuocTbiO ue 6onbwe 'leM 

UMeeT co6CT8eHHOe peJie p 19· , KOTOpoe KOHTaKTOM llK 
aeT uanpJI)f(euue - 60 8 ua cucTeMy c'beMa uucl>opMauuu 
P lB /8 Te'leHHe 8peMeHH 3KCll03HUHH/. llpu cpa6aTb18a

B qepe3 ero KOHTaKT 3K P 18 no,IJ;aeTCJI JanycKaJOIUHil no-

nepec'leTHbiX cxeM. 
OKOH'IaHHJI 3KCll03HUHH nepeKJilO'IaCTCJI KOHTaKT llK p 19 8 
e llOJIO)f(eHHe, H HallpJI)f(CHHe - 60 8 llO,IJ;aeTCJI Ha CHCTe-
3TOT MOMCHT 8KJilO'IaCTCJI MOTOp ne'laTalOIUeit MaWHHKH 

apJI)f(aTLCJI eMKOCTL 800 MKcl> 8 UCllH peJie p l7 , KOTOpoe 
qepe3 - 2,5 ceK u qepe3 ero KOHTaKT 3l< P 17 a no,IJ;aeTCJI 

- 60 8 ua TaKT08Liil reuepaTop. 3THM cnoco6oM o6ecne
'uue MOTopa neqa TaJOmeit MaWHHKH Ja 2 ceK ,IJ;o uaqaJia ne
e6o8aHHJIM TCXHH'ICCKHX YCJI08Hit ,IJ;JIJI pa60Tbl MaWHHKH. 

TaKTo8oro reuepaTopa 8XO,IJ;JIT: pene P 15 , napannenb-
8JieHUJI 10 KOM H eMKOCTb 20 MKci>, KOHTaKTbl pK p 15 

conpoTn8neuue 2 KOM. KouTaKT pK TaiiMepa JaMLIKaeTcJI 
e nonuoro c6poca TaiiMepa. B peJyJILTaTe ,IJ;eiicT8HJI TaK
paTopa cpa6aTbl8aeT pene P 16 . llepuo,IJ;H'IeCKHM nepe
ro KOHTaKT08 o6ecne'IU8alOTCJI UMDYJibCbl TOKa ,IJ;JIJI waro
eif H ,IJ;JIJI ne'laTaJOmeif MaWHHKU. llep8biH UMDYJILC TOKa 
a o6MoTKy waro8oro ncKaTeJIJI lllH- l, ,IJ;enaJOmero nep8LIH 
0 T )f(e MOMeHT llll1- 2 a8TOMa TH'IeCKOrO ,IJ;eJIUTeJIJI DO-
p8LIH nMnynLc u TaK*e npon380,IJ;HT nep8Liit war. 
I I I lllH- 2 noH8JIJieTcJI noTeuuuan JeMnn, 8LI3LI8aJOmnii 

OK I Y -lllH- 1 8KJIJO'IeHne pene P 20 • KouTaKT pK P 20 o6-
Hp08KY war080rO HCKa TeJIJI llll1- l ,IJ;O KOHUa DOJIHOro C'be
uu c a8TOMa TH'Ie cKoro ,IJ;ennTeJIJI uanpH*eHHJI. T f-KaJI *e 

JIKOpJI lll11 -1 npOHCXO,IJ;HT 80 8peMJI C'beMa HHcl>opMaUUH C 
qeTHLIX cxeM. Ha 6a3e TpaH3HCTopo8 ll26li ,IJ;ewucl>paTopa 
KOM6nuauuu noTeuuuano8 oT OT,IJ;eJILHLIX Tpnrrepo8 a8To-

,IJ;eJinTeJIJI u ,IJ;eKa,IJ; nepec'leTHLIX cxeM. KouTaKTbl pene 
KonneKTopHLIX uenHx o6ecne'IH8aJOT ,IJ;ewucl>paunJO H3 ,IJ;8o-
8 ,IJ;eCJITH'IHbiH H llO,IJ;alOT HMDYJibCbl TOKa Ha 3JieKTpOMar

TCT8YlOU(HX UHci>p ne'laTaJOmeif MaWHHKH. 
e C'beMa nucl>opMauuu c a8TOMa TH'IecKoro :U.enuTeJIJI npe
JIOKHP08Ka JIKOPJI lllH -1, npoH380,IJ;JIIUero 8Topoii war. 
)f(eHHH lll11 -1 cpa6aTbi8aeT pene p 23 H ero KOHTaKT 3K 
T nepeKJIJO'Ieuue /war/ cucTeMbi a8TOMaTu'lecKoro,IJ;enu

eHHJI. KpoMe Toro, qepe3 nonJyHoK I -lllH -1 uMnynbc ToKa 
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nony'-laeT JJJeKTpoMarHHT "xonocToro xo.D;a" ne'-laTaromeii: MalllHHKH. Ha 

JTOT JJJeKTpoMarHHT TaK:>Ke npu TpeTLeM lllare IIIH -1 nocTynaeT HM

nyJJbC TOKR. IlpH CJJe.D;yiOIUeM lllare HR'-IHHReTCH C'beM HH$OpMRIJ;HH C JJ;e

KR.D; I nepeC'-IeTHOH CXeMbl TRKHM )l(e o6pa30M, KRK H C RBTOMRTH'-IeCKO

ro .D;eJJHTeJJH. 

Ilocne nel..faTH cocTOHHHH .D;eKa.D; o6eux Iiepecl..feTHbiX cxeM lllaro-. 

BbiH ucKaTeJJL IIIH-1 B03BpamaeTcH B ucxo.D;Hoe noJJO)I(eHue. B JTOT 

MOMeHT llOJJy'-laeT HMllYJJbC TOKR JJJeKTpOMRrHHT "B03BpaTa KapeTKH" 

ne'-laTaJOmeii: MalllHHKH, u cpa6aTLIBRJOT pene P21 u P 22 • KoHTaKT 

3K P 22 roTOBHT RBTOMRTH'-IeCKyiO OCTRHOBKY IJ;HKJJa H3MepeHHH, KOHTRKT 

3K P 21 JanycKaeT Taii:Mep. KoHTRKT nK P 
19 

nepeKJJIO'-IaeT HanpH)I(e

Hue - 60 B Ha pene P 18 , nocne l..fero Ha'-IHHaeTCH cne.D;yJOmaH JKcno-

3HIJ;H.JI. 

IlepeKJJIO'-IaTeJJeM II4 MO:lKHO BKJJIO'-IHTL c'beM HH$opMau;uu nu6o 

C I nepec'-leTHOH cxeMLI, nu6o c aBTOMaTH'-IecKoro .D;eJJHTeJJH u I nepe

C'-IeTHoii: cxeMLI, nu6o c aBTOMaTH'-IecKoro .D;eJJHTeJJ.R u o6eux nepecl..feT

HbiX ex eM. IlepeKJJJO'-Ia Ten eM liS MO)I(HO BbiKJJIO'-IHTb aBToMa TH'IeCKHii pe
:lKHM pa60Tbl. 

OnucaHHa.R annapaTypa B Te'-leHue HeCKOJJbKHX neT JKcnnyaTau;uu 

llOKa3aJJa XOpOlllYIO CTa6HJJbHOCTb H llOJJHYIO HaJJ;e)I(HOCTb B pa6oTe. 
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Y CJIOBHJI 06MeHa 

npenpHHTbl H coo6meHHSI OH.RH paCCbinSIOTCSI 6ecnnaTHO, 

HMHOrO o6MeHa,yHHB9pCHT9T8M 0 HHCTHTyTaM, na6opaTopHS!M1 

aay"iHbiM rpynnaM H OTllenbHhiM yqeHbiM 6onee 50 CTpaa. 

nonyqaTenHM H3,[18HHi!: OH.RH npe.o.ocTaBnHeTCSI B03MO>KHOC 

S!BHTb HHHUHSTHBY B 6ecnnaTHOi!: nOCbinKe ny6nHK8UHi!: B llyf 

o6MeH8 npHHHMaiOTCSI aay'IHbl9 KHHrH, >KypHanbi 0 npenpHHTb' 

ny6nHKaUHH no TeMaTHKe Ol1.Hl1. 
EllHHCTB9HHbil!: BHll ny6nHKauHi!:, KOTOpbii!: HaM npHCbinaT 

aTO penpHHTbl ( OTTHCKH CTaTei!: 1 y>Ke onyonHKOBaHHbiX B Hay'! 
tl pH.o.e cnyqaes Mbi caMH oopamaeMCH K aay'IHbiM yqpel 

6onee KpynHbiM nony'laTenHM HaiiiHX H3)laHHi!: - C npOCbOO'Il: I 

cnaTb HaM KaKHe-nH60 KHHrH HnH BbinHCaTb )lnSI Hamel!: 6H6nJ 

>Kypaanbi1 H3)la!O.lllH9C5J B HX CTpaHaX. 

0TAeJibHble 3anpoc111 

J13LISTenbCKHi!: OT.O.en e>KeroLIHO BbinOnHH9T OKOnO 3000 OT 
cos aa BbiCbinKY HanaHHi!: OHRH. B TaKHX aanpocax cnellyE 

yKa3biBaTb HH)l9KC aanpaiiiHBaeMoro H3)laHH5to 

A.Qpeca 

nHcbMa no seeM eonpocaM o6Meaa ny6nHKaUHHMH 1 a Ta 

oT.o.enbHbie Ha.o.aHHH cnellyeT aanpaenHTb no a)lpecy: 

MocKB81 

TIISBHbiit nO'lT8MT1 niH 79. 
H3aaTenbCKHit oTaen 

06beaHHeHHOrO HHCTHTyTS 

IIaepHbiX HccneaosaHHit. 

Allpec .o.nH nocbinKH ecex nyisnHKaUHi!: B nopHllKe o6Mef 

6ecnnaTHOi!: nollnHCKH aa aay'IHbie >Kypaanbi: 

MocKBa, 

TnaBHbiit no'ITSMT, niH 79. 
Hay'lHO-TexHH'leCKSH 6H6nHoTeKa 

06beaHH9HHOrO HHCTHTYT8 

IIaepHbiX HccneaoBSHHit. 


