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BBE,4EHHE 

3anycI< B 1972 r. CHCTeMbI Me.n;neHHoro BbIBO,n;a ny,.rna H3 CHHXpo
qia30TPOHa, B I<OTOpoii HCnOnb3yeTCH pe30HaHC v x = 2/3, ?OI<a3an 
xopomee COOTBeTCTBHe ee napaMeTpOB C pe3ynbTaTaMH pactieTOB, 
nony'IeHHbIMH B pa6oTe /I/. CncTeMa o6na.n;aeT 3qiqie1<THBHOCTblO, 
npeBbIIIIaIOII-1eii 9Oo/o, H n03BOnJieT CBeCTH I< MHHHMYMY HennHeHHbie 
HCI<a)KeHHH 3MHTTaHCa npH TpaHcnopTHpOBI<e nytII<a B I<paeBOM 
none yc1<opnTen.11. 

<PYHKIJHOHHPOBAHHE CHCTEMbl . 

Pe JOHaHCHOe I<Ba,n;pa THtJ:HOe B03MYU-leHHe BBO,!l;HTCH B •MarIJHT
HOe none yc1<opnTemI C nOMOII-lblO nonIOCHOH o6MOTI<H P2, npoBO,!l;HH
I<H. I<OTOpoii pacnono)KeHbl Ha Ro ±20 CM /P2-A/ n Ro ±40 CM 
/P2- B/ / R O =28 M - l(eHTpanbHbIH ,pa.n;nyc' B I<Ba.n;paHTe yc1<opn
Ten.11/. 113MeHeHn.e cpe.n;Hero JHa'IeHn.11 no1<aJaTen.11 non.11 npoH3Bo
.n;nTc.ii CHCTeMOH npOBO,!l;HHI<OB, pacnonO)KeHHbIX Ha R

O 
±10 CM. H 

R0 ±30 CM /o6MoTI<a Pl/. · _ 
Ilpn BBe.n;eHmi·nytII<a B pe JoHaHc BHa'Iane co3,n;aeTc.11 I<Ba.n;pa THtt

HOe BOJMYII-leHHe, a JaTeM, B MOMeHT nepexo.n;a I< pe)KHMY CTona 
rnaBHOro MarHHTHoro non.II, BI<nIO'IaeTCH TOI< in B o6MOT_I<e Pl. 
Bo BpeMJI ero HapacTaHHH / = 50 MCeI< / ,!l;O 3HatieHHH, npH I<OTO
pOM Ha'IHHaeTCH BbIBO,!I;, B CTone rnaBHoro non.II 3aI<aH'IHBaIOTCH 
nepeXO,!l;Hble npol(eCCbI. ,l.J;anbHeHIIIHH pOCT i np.OHCXO,!l;HT CO CI<O
p0cTLIO, Il03BOJIJIIOIUeii HCilOJI~30B~TL .ll.JI.R n BLIBO)la nytIKa necL 

pa60'IHH y'IaCTOI< CTona / = 450 MCeI</. 
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K Haqany BLIBO,na -cenTyM~MarHHT (F!tl) H cne,ny10ma.11 3a HMM 

IlHH3a (FL) /pHc. 1/ - nepBa.11 CTyneHL BHYTPeHHeH TpaHCIIOPTH· 

pOBKU IIY'IKa • C IlOMOll.lLIO IIHeBMaTHqecKoro MexaHH3Ma BBOJ:1.1:TCJI 

B pa6oqee IlOilO)KeHHe B 35 CaHTHMeTpax OT OCH IIP.IIMOilUHeHHoro 

rrpoMe)KyTKa. Tpe6yeMa.11 rny6uHa 3a6poca nyqKa B 3a3op MarHuTa 

FM B npouecce PC30HaHCHOH pacKa'IKH 3a,naeTCJI BCilH'IHHOH TOKOB 
(i 2A , i 2B ) B 06MOTKe P2. 

~J ~·· 

I.~. -j-- ---

Puc. 1. CxeMa pacrrono)KeHu.11 06opy.noBaHu.11 cucTeMLI Me,nneHHoro 
BLIBO,na.. FM, Fl • MarHHT U IlUH3a nepBOH CTyneHu BHyTpeHHeH 
TpaHCIIOpTUpOBKH, BM, Bl • MarHUT U IlUH3a BTOpoii CTyneHu, 
Ml -16, 20K200 KBa,npyrronLHLie IlUH3LI CHCTCMLI BHenrneii 
TpaHCIIOPTUpOBKU, I -i- IV - KBa,npaHTLI YCKOpUTen.11. 

Ily'IOK, OTKilOHCHHLIH MarHUTOM FM Ha = 12 Mpa,n, BXOLIUT 

BO BTopyIO CTYIICHL BHyTpeHHeii TpaHCIIOpTupoBKU, pacrrono)KeHHYIO 

B cne,nyIOll.lCM IIP.IIMOilUHeHHOM rrp_OMe)KyTKe. Pe)KUM nepecpoKyCH· 

POBKU, Il03BOilJIIOll.lUH B 3Ha'IHTeilLH0H CTeneHu CKOMIIeHcupomi TL 

BilUJIHUe HenuHeHHOCTeii KpaeBoro IIOil.11 II KBa,npaH_Ta, ocymeCTBileH 
C IlOMOIULIO IlUH3LI Fl . 

Heno,nBuifrna.11 BTopa.11 CTYIICHL paCIIOilO)KeHa B "TeHu" HHcpneK

TOpa /Ha paccTOJIHUH 70 CM OT OCH Ilp.llMOilUHeHHOro npoMe)KyTI<a/ 

H COCTOHT .H3 MarHHTa (BM) H Il~H3LI (Bl). IlpOHJ:1.11 BTOPYIO CTy

Il0CHL H nony'IHB OTKilOHeHue "" 100 Mpa,n, IIY'IOK BLIXO,LIUT U3 KaMep1,1 

YCKOpUTen.11, IIPOX0LIHT qepe 3 OTBepCTU.11 C 6noKax MarHHTa, u ,na -

nee, c IIOMOll.lLIO ,nByx ,ny6neToB nUH3, TpaHcnopTupyeTcH K rrepBoii 
MHWeHU. 

4 

CTAEHJIH3Al{H.Jl IIAPAMETPOB IIYIJ~A 

,ll;uarra30H. aMIIIlHTYLI pa,nuanbHblX 6eTaTpOHHbIX KOne6aHUH 

qaCTUU, aaxo,nHIUUXCH,B ycnOBUJIX YCTOH'IUBOro LIBU)KeHUH, HBil.lleTCH 

cpyHKUUee: TOKa a =··a(in},03Ha'IaIOmeii, 'ITO npu ,naHHOM 3Ha'IeHUU 

TOKa in YCTOH'IUBbl Bee qacTUULI c aMIIIlUTy,naMU OT O LIO a( i ) 
/cM. puc. 5 pa6oTLI I 1/ /. n 

Pacrrpe,neneHue qaCTUU UUpKynupywmero IIY'IKa no aMDilUTYLlaM 

OilUCbIBaeTCH cpyHKUUeH /(a}' 6nU3KOH K cpyHKUUU pacrrpe,neneHUH 

PeneH. 
)];nH IIOMep)KaHUH TOKa IIY'IKa 

· d a( in ) 
f(t) =·-N {(a) d" 

. 0 . in 

Ji 
n 

dt /1/ 

I N0 - KOilH'IecTBO qacTuu uupKynupywmero rryql,(a/ rrocTOHHHLIM 

B npouecce BblBO,na B uenb _IIUTaHUH o6MOTKU P 1 BBe,neHa o6paTHa.lt 

CBH3b, npe,ncTaBnHIOIUaH co6oii aHanoroByIO CHCTeMy HerrpepbIBHOro 

perynupoBaHuH /puc. 2/. · 

B Ka'IeCTBe OIIOpHoro HanpH)KeHUH B 3TOH CUCTeMe UCilOilb3yeTCH 

BeJIU'IUHa, nporropUHOHanLHaH UHTeHCUBHOCTU N o-UHpKynupywmeto 

U~=_K~Ng 

Na 1£2 
. ~ 

'r 

Lnb 
I I I 

~ ,c,,t; 

Puc. 2. EnoK· cxeMa o6pa THOR CBH3U IIO TOKY BbIBe,neHHOro IIy'IKa. 
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1. 

· nr1xa, H3MepHeMOH Henocpe,D;CTBeHHO nepe,n; BLIBO,D;OM ,n;aT'IHKOM 
SJ . /HH,n;yKUHOHHLie :rnexipo,n;L1/.· 3To o6ecnequBaeT nonyqeHue 

pai3HoMepHoro BLIBo,n;a B Te'¾eHHe Bcero 3a,n;aHHOro HHTepaana 
BpeMeHH .He3aBHCHMO OT HHTeHCHBHOCTH ycKopeHHOro nyqKa. Ha
npJI:>KeHHe aN0 / a - nepe,n;aTO'iHLiii: K03rpclmuueHT ,n;aT'IHKa SJ I 
3aDOMHHaeTCJI C DOMOIULJO gqeii:KH aHanoroBOH naMJITH, COCTOJIIUeii: 
H3 xnroqeii: Kl, ·K2, eMKOCTH C H ycunuTenJI YI c BLICOKHM Bxo,n;
HLIM coiipoTHBJieHHeM / R i =40 MOM/. PerynupoBKa onopHoro 

. HanpJI:>KeHHJI U o = Ka No , a, cne,n;oBaTenLHO, ,n;nHTenLHOCTH BLI-. 
Bo,n;a r ocymecTBnJieTCJI C DOMOIULJO noTeHUHOMeTpa -RI. HanpJI-
:>KeHHe U = {3/(t} CHHMaeTCJI c,n;aT'¾HKaTOKanyqKa S2. CuenLJO 

HCKnJOqeHHJI CHHrpa3HhlX noMeX, B03HHKaJOIUHX Ha cpaBHHTenLHO 
npoTJI:>KeHHOH nHHHH CBJl3H / "" 400 M/, ,n;u¢¢epeHUHanLHLIH ycu
nHTenL Y2, BL1pa6aTLIBa10IUHii: curHan owu6KH /1 U= U-U0, pacnono
:>KeH a Herrocpe,D;CTBeHHOH 6nH30CTH OT ucnonHHTenLHLIX YCTPOHCTB, 
a nHHHJI CBJl3H BLinOnHeHa ,n;ByxrrpOBO,D;HOH. 

113 COOTHOWeHHJI /1/ BH,D;HO, '¾TO perynupoBaHHe TOKa BLIBO,D;H
Moro IIY'¾Ka MO:>KeT 6LITh ocymecTBneHo rryTeM H3MeHeHHJI CKopoc
TH HapacTaHHJI TOKa in. CHrHan OWH6KH 11 U c BLIXO,D;a ,n;u¢¢epeH
UHaJILHOro ycHnHTenJI Y2 nocTyrraeT Ha 6noK D ¢opMHPOBaHHJI 
T0Ka i n • BLIXO,D;HOe HarrpH:>KeHHe 6noKa 

UD 
aN0 t-yfl1Udt 

0 

cpaBHHBaeTCH ,n;u¢¢epeHuHanLHhlM ycHnHTeneM Y3 c na,n;eHHeM Ha
llpH:>KeHHH Ha WYHTe R, rrporropuHoHanLHLIM pa6oqeMy TOKY B 06-
MOTKax Pl. Pe3ynLTaT cpaBHeHHH nocTyrraeT Ha TpaH3HCTOpHLIH 
perynHTOP T, KoppeKTHPYIOIUHH COOTBeTCTBYJOIUHM o6pa30M ¢opMy 
pa6oqero TOKa in B Te'¾eHHe BLIBO,D;a ( t I - t 2) • 

Me,n;ne.HHoe yMeHLWeHHe B rrpouecce BLrno.n:a cpe,n;Hero yrna 
rryqKa Ha BXO,n;e B I CTyneHL, COCTaBnHJOIUee. "" 0,9 Mpa.n:, KOMnen
CHpyeTCH H3MeHeHHeM ·ironH MarHHTa FM C IlOMOIULJO o6paTHOH 
CBH3H, no_3BOnHJOIUeii: no,n;,n;ep:>KHBaTL IlOCT0JIHHLIM yron nyqxa Ha 
BLixo,n;e nep-Boii: cTyneHH, a, cne,n;oBaTenLHO, ero npocTpaHcTBeHH0e 
nono:>KeHHe Ha Bxo,n;e BM .. 

MAI'HHTbl H JIHH3bi 

MarHHT FMhl c anepTypoii: 3a3opa: 65x22O MM 2 HMeeT 
,n;nHHY 1, 7 M. Tonmmia cenTyMa 2 MM.' MaKCHManLH0e pa6oqee 
none B 3a3ope COCTaBnHeT i:5 KrC. Heo,n;HopO,n;HOCTh IlOJIH BHyTpH 
3a3opa ne:>KHT B npe,n;enax ±0,2o/o: 

JlHH3a FL ,n;nHHOH OKOJIO I M npe,n;cTaBnHeT co6oii: "nonynHH-

6 

J 

·, 
,\ 

'.Ill.· 

,· 
tJ 
;, 
' i 
I 

( 
!: 

I 
} 
r. 

3y" C llpJIMoyronLHOH anepTypoa, HMeJOIUYJO Heii:TpanLHLIH DOJIIOC 
B BH,n;e TOHKoii: cTaJILHoii: nnacTHHLI TOnIUHHOii: 0,35 MM - MarHHT-
HLlii: cenTyM.• . ·-· . 

.. .. 2 
MarHHT BM ,n;nuHoii: 3. M HMeeT anepTypy 65xl 90 MM • Ton~ 

IUHHa cerrTyMa - 25 MM. MaKCHManLHaa HH,D;YKUHH B 3a3ope 13 xrc. 
B pa6oqeii: 'iaCTH 3a3opa /9011/o nonepetJHOrO pa3Mepa/ HeO,D;HO

pO,D;HOCTL MarHHTHOrO nonH ne)ICHT B npe,n;enax ±0,211/o. 
JlHH3a BL /nHH3a IIaH<>¢cKoro/ HMeeT ,D;JIHHY 0,7 M H anepTy-

py 65x216 MM 2 . - . , 

Oxna:>K,D;eHHe o6MOTOK MarHHTOB H nHH3 - BO,D;JIHOe. 

PE3YJibTATh/ 3KCIIEPHME/fTOB 

B CHny Toro, '{TO BeJIH'¾HHa noKa3aTenH rronJI HeCKOnhKO Me
HHeTCH c pa,n;uycoM B pa6oqeii: o6nacTH yCKOpHTenJI /cM. pHc. 2 
pa6oTLI I ii /, pa,n;HaJILHOe nono)KeHHe riyqxa 01<a3anocL KpHTH'IHO 
K ,3Ha'¾eHHIO TOKa. ion• COOTBeTCTBYJOIUeMy Haqany BhIBO,D;a. YcTa-

. . ~ . 
HOBneHO, '¾TO H3MeHeHHe nono:>KeHHH ueHTpa TH)KeCTH nyqxa Ha 
·±4 CM OTHOCHTenhHO R O Tpe6yeT H3MeHeHHH ion mi ±5 a. ,l.J;nx 
yMeHLWeHHH yxo,n;OB no . pa,n;Hycy 6Lma HCnonL30BaHa CHCTeMa·, 
Il03BOnHJOIUaH ycTaHaBnHBa Th 3a,n;aHHOe nono:>K_eHHe ueHTpa TJl)KeCTH 
nyqKa K'Ha'iany Birno,n;a c TO'iHOCThlO ±0,2 ~M. -/ . 

PHC,,, 3. 0CUlfjIJIOrpaMM8. TOKa BLIBe,n;eHHOrO _nyqKa. Mac111Ta6. Bpe -
MeHH: 50 MCeK Ha ,n;eneHHe. . '. '.• 
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Pa3BHTHe pe 30HaHca. 0Ka3aJI0Co 'IYBCTBHTeJibHbIM K C00TH0We -

HHI-O T0K0B B BeTmi:X P2-A H P2-B. Haii.nefio, 'IT0 ero 011THMaJibHoe 

3Ha'leHHe C0CTaBmleT 0,42. IloCTOJIHCTBO :noro C00TH0WeHHJl 

06ec11e'IHBaeTCJ1 11HTaHHeM aeTBeii o6MOTOK OT o6mero HCTO'IHHKa. 

OcUHJIJiorpaMMa Ha pHc. 3 nmirocTpHpyeT .neiicTBHe o6paTHoii CBH3H 

110 TOKY 11yqKa. BpeMH Bhrno.na cociaBn.11eT "' 375 MceK. Ha6Jiro.nae

Ma.11 Mo.nyJIHUHJl Bbl3hIBaHa 11YJibCaQHJIMH T0Ka 11HTaHHJl o6MOTKH p 1. 

B HaCTOHmee BpeMJl pa3pa6aTbIBaI-OTCJI MeT0.I(bl 110.I(aBJieHHJl '.HOH 

M0.I(YJIJIUHH. 

HacTpOiiKa rJiy6HHbl 3a6poca 'laCTHU B 3a3op ce11TyM-MarHHTa 

ocymecTBJIJIJiaCb p~ryJIHpOBKOH T0K0B B o6MOTKe P2. Ha6JII-O.I(eHHe 

3a 11Y'IK0M 11p0H3B0.I(HJI0Cb C 110M0mbI-O CUHHTHJIJIJIUH0HH0ro 3KpaHa, 

ycTaHoBneHHoro Ha :exo.ne FM, H TeJieKaMephI, rio3BoJI.11romeii oue

HHTb ropH30HTaJibHbIH pa3Mep 11y'1Ka C T0'IH0CTbl-0 "'- 0,5 CM. )];JI.II 

110JIH YCK0pHTeJIH 10 Krc HOMHHaJibH8.H rJiy6HHa 3a.6poca 17 CM 

110Jiy'leHa 11pH o6meM TOKe'B o6MOTKe P2:pa.BHOM 212 a/pacqeTHOe 

3Ha'leHHe C0CTaBJIHeT 210 a/: . 

Ha pHC. 4 11pe.ricTaBJieHa qJOTorpaqJHH 11yqKa Ha Bb!X0.I(e FM , 
TeMHaH 110JI0Ca Ha KOTOpoii JlBJIHeTCJl 11poeKuHeii ce11TyMa. IlpH 3T0M 

TOK B FM 6brn BbIKJII-O'le.H, 'IT0 .naJio B03MO)l(HOCTb oueHHTb 3qiqieKTHB

HYI-O T0JimHHy ce11TyMa, K0T0paH C0CTaBHJia ,·a 5 MM. YBeJIH'leHHe 

Ha 3 MM 3cpcpeKTHBHoii TonmHHbI 011pe.neJI11eTc11 B ocHOBHOM HeToq

H0CTHMH H3r0T0BJieHHJl ce.11TyMa H 11orpeWH0CTHMH ycTaH0BKH Mar-

HHTa. _ 

li3MeHeHHe. T0Ka FM Jie,KHT B 11pe.nenax OT 10, 7 Ka /2060 re/ 

B Haqane Bb!BO.I(a'.no 11,4 Ka /2200 re/ B KOHUe, 'IT0 iipH6JIH3H

TeJibH0 _Ha 20<1/o 11peBi.1waeT pacqeTH0e 3Ha'-leHHe H M0)l(eT 06'bHc

HHTbCJl cymecTBYI-OmHMH HCKa)l(eHHJIMH MarHHTH0ro 110JIH B YCK0pH

TeJie. 

YcTpaHeHHe HCKa)l(eHJIH, BH0CHMbIX B cpa30Bble xapa:inepHCTHKII 

11yqKa HeJIHHeiiHocT.HMH KpaeBoro 110JI11, ocymecTBJIHeTc.11· HacTpoii

Koii pe)l(HMa 11epBOH CTy11eHH, 1103B0JIHI-Omero 110JIY'IIITb ropH30H

TaJibH0e 11poMe~yTO'IHoe H3o6pa)l(eHHe BO II KBa.npaHTe~,·Ha pHc. 5 

.naHa qJOTOrpaqiHH 11yqKa Ha Bxo.ne B MarHHT BM' 11ony'leHHaJ1 B pe -

)l(HMe He.I(OqlOKYGlfpOBKH /rpa,nHeHT JIHH3bl Gp =86 rc/cM/. HeCHM

MeTpH1-IHaH qiopMa 11Y'IKa Bbl3BaHa pa3JIH'IHOH opHeHTauHeii BepTH

KaJibHbIX qJa30BbIX 3JIJIHl1C0B .I(JIH .BHyTpeHHHX H BHeWHHX TpaeKTO

pnii, KaK H 6MJIO 11pe.ncKa3aHo pac'leTaMH. «l>oTorpaqiHH 11yqKa Ha 

pHC. 6 HJIJII-OCTpllpyeT' K~Ml1eHcaUHI-O 3Toro 3qJqJeKTa' B . pe)l(HMe 

11epeqioKycnpoBKH /. G~ =102 rc/cM/. ~oTOrpacpHH 11y'IKa Ha BHew

Heii MHWeHH '110Ka3aHa Ha PRC. 7. K,03qlqJHUHeHT JIHHeiiHoro yBeJIH

'leHHH BT0p0r0 ,ny6neTa_ JIHH3 C0CTaBJIHeT 110 ropH30HTaJIII 0, 122, 

110 BepTHKaJIH - 0,0877 ·- li3MepeHHH 3MHTTaHca .naJIH 3Ha'leHHH 

95 TT MM· Mpa.n .I(JIJI ropH30HTaJIH H 50 rr MM •Mpa.n .I(JIH BepTHKann, 

'IT0 C00TBeTCTBeHH0 B 3 H 1,3 pa3a 11peBbIWaeT pac11eTHble 3Ha- .. 
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PHc. 6. CllOTorpag,HH nyqKa Ha BXO,!le MarHHTa BM /pe)l(HM nepe
glOKYCHPOBKH/. IIIKaJibl B CM. 

...-------

Puc. 7. ClloTorpag,HH nyqKa Ha BHenrneii MHllleHH. IllKaJibl B CM. 

II 



qeHHJI. IIonyqeHHOe OTJIH'IHe OT pacqeTHblX BeJIH'IHH o6ycJIOBJieHO 

.IlPO)Ka.HHeM nyqxa B npouecce BblBO,lla, Bbl3Ba_HHblM nyJibCaUHJIMH 

'u CHCTeMe RHTaHHJI MarHHTa FM .IIpeMeHeirne 6bICTpo.neiicTBYIOWeH 

o6pa THOH' CBJl3H 'C HCROJib30BaHHeM peryJIJITOpa . B CHJIOBOH uenH 

RHTaHHJI MarHHTa. fl/ R03BOJIHT CBeCTH 3TOT 34>4>exT K MHHHMyMy. 

IloTepH qacTBU npu BblBO.Ile onpe,lleJIJIIOTCJI B OCHOBHO~ npo

XO>K,D;eHueM qacTB ny'IKa qepe3 cenTyM MarHBTa FM, Tax xax .no

cTaTO'IHhlii 3anac no anepTypaM R03BOJIJleT HCKJIIO'IBTb ROJIBJieHBe 

noTepb H3-3a HeCTa6HJibHOCTH pa60Tbl 3JieMeHTOB BblBO.IlHOH cuc

-TeMbl. HeKOTOpblH .IlOROJIHHTeJibHblH BKJia,ll u noTepH o6ycJIOBJieH 

:n.pOXO:llC,lleHHeM nyqxa qepe3 HH.IlHKaUHOHHble o -nnaCTHHbl, YCTa-

H.OBJieHHble Ha Bxo.ne MarHHTa BM. IIpe.nuapHTeJibHbie H3MepeHHJI 

3,wieKTHBH0CTH 6LIJIH uwnonHeHbI c HcnoJih3oBaHHeM MeTci.na Haue -

.neHHOB aKTBBHOCTB /peaI<UBJI C 12( p' p n)C 111. Pe3yJI_bTaTbLROKa-

3aJIH,lfTO 34><l>eKTHBHOCTb BblBO.Ila COCTaBJIHeT He,MeHee 90o/o. lionee 

TO'IHble H3MepeHHJI npOB3Be,lleHbl nyTeM perBCTpauuu ROTOKOB 

BTopR'IHhlX qacTBU, nponopuuoHaJibHhIX 'IHCJIY npoToHoB, cicTaewux -

CJI' B BaKyyMHOH KaMepe ycxopHTeJIJI. Ilo COOTHOWeHHIO ROTOKOB 

u pe:llCHMax pa6oThI c BhlBO.IlOM H 6e3 Hero 6wna onpe.neneHa 

34><l>eKTHBHOCTb, COCTaBJIJIIOWaJI /94±0,5/o/o. 
B 3aKJIIO'leHHe aeTOpbl Bbipa:llCalOT CBOIO npH3Ha TeJibHOCTb 

A.M.lian.nHHY H H.H.CeMeHIOWKHHY 3anocTOHHHblHHHTepec,axTue

HOe BHBMaHHe H CO,lleHCTBBe B ocywecTBJieHHH pa60Tbl. ABTOPbl 

C'IBTaIOT CBOHM npHHTHbIM .nonroM Bblpa3BTb 6naro.napHOCTb KOJI

neraM, ylfaCTBOBaWBM B C03,llaHBB H Hana.nxe CHCTeMbl: B.H.liyn

.naxoBCKOMY, B.II.3a6onoTBHY, ·A.H.Kproxouy, IO.<l>.KycarHHY, 

B.C.MHpOHOBY, O.H.UHCJIJIKY, B;H.'lJepHHK0BY, a TaK)Ke C,A.Aue

pH'leBy, H.A.Enuceeuoii, JI.A.JleoHouy, B.II.MaTueeuoii, E.A.Ma

TIOweucxoMy, A.A.CMHPHOBY, npHHBMaBWHM yqacTue u pa6oTe 

Ha pa3HblX ee 3Tanax. AuTopbl npH3HaTeJibHhI A.II.Uapeuxoey 3a 

npe.nocTaBJieHttylO B03MO)KH0(.Tb HCROJib30BaHHJI pa3pa60TaHHOH BM 

annapaTypbl y.nep)Ka.HBJI ny'IKa C 60JibWOH TO'IHOCTbIO Ha 3a,llaHHOM 

pa.nHyce. 

Jlumepamypa 

1 . .B.B.BacuAUUlUH, H . .B.Hccu11cKuil, E.M.KyAaKoea. Coo6111e11ue 
OH.RH, P9-6972, ,l(y611a, 1973. 

2. JI.II.3u11oebee, H . .B.Hccu11cKuil, B.C.Mupo11oe, C.A.HoeuKoe, 
B.H. 'C/epHUKOB. Coo6111e11ue OH.RH, 9-6537, ,l(y611a, 1972. 

12 

PyKORHCb nocTynHJia B H3,llaTeJibCKHH OT,lleJI 
27 <l>eupanH 1973 ro.na. 

r 
I 
l 


