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Pa6oTa BHITOJIH0Ha B ]a6opaTop:n:n BUCOKUX 3Hepr:n:fr 06~e.n;:n:HeHHOro 
llHCTllTYTa M0PHHX lICCJle.n;oBaH:rr;1. 

Hayt1HHe PYIWBo.n;nTeJm: 

,ll;ORTOP qlM3lIRO-MaTeMaTmec1mx HaYR, 

rrpoqieccop 

RaH.n;n.n;aT TexHWiemmx HaYR, 

CTaprrmfi H8ytIHHii COTJiy.n;mra 

OqJiru;:n:am,HHe OITITOHeHm: 

,ll;ORTOP 4)M3llRO-MaTeMaTWiec1mx Hayit, 

CTapruntl: HaytIHH.tl COTpy.n;HHR 

R8HM,ll;8T qllI3MRO-M8T0M8TWI0CRUX H8YJ{, 

CTaplillifi: H8yt!HHJ1 COTpy.n;HnR 

KoHCTaHTllH ll:rvrnTplI0BWI 

TO]CTOB 

AJieRcaH.n;p .lJ.MnTpneBm 

KOBAJIEHKO 

MapMaHHa fiBaHOBHa 

TPEThHKOBA 

B:rrTannfi:-AHaTOJII,0BWI 

CMMPHOB 

Be;Dylllee H8ytlHO-IICCJl0,ll;OB8T0JII,CROe yt1peJK,neHne: 

l'IHCTII'1.'YT TeopeTWI0CROiJ: II ::rncrrepMMeHT8Jll,HQJ1 qmsnR:n:, MOCRB8, , 

ABTOpeqiepaT pa30CJ18H •~5'• C.et-,, hr~ 'f,q--l.. 1989 r. 

3am:n:Ta .n;nccepTaUirn COCTOUTCR •~6" Olc.m --4. OpJl. 1989 r. 
Ha sace.n;aH:n:n Crreunanns:n:poBaHHoro coBeTa .U-047.or.o;/rrpn ]a6opaTop:n::n: 

BUCORHX 3Heprntl: 06~e,Ill1:H8HHOro HHCTHTyTa M0PHHX HCCJ10,ll;OBaH:n:tt, 

r.,Uy6Ha, MOCROBCROH 06JlaCTII, ]aelopaTOPHR BUCORHX aHeprntt OIDJM, 
ROHqiepeHI.(-3fln. 

C .n;nccepTaunen MOlKHO 03HaROMHToCR B 6n6nnoTeRe AB3' on.mI. 

Y'leHHH CeRpeTap1, -~- ' M.<D.]l1XAtfEB 
CrreunannsnpoBaHHoro coBeTa7- . / 

OHUAfl XAl'AI{'l'HP11G'l'IIl{A PAI"iOTU 

ARTYoJ11,11ocTo npodJ10M11. Yc1rnpe1me ua c1mxp0<J10:10Tp0He mum n Jlyt'l
He liOIIOD .no aHeprnn, COOTDOTCTDYJOOll!X H8CKQJll,ltHM rail Ha HyKJIOH, · no:rno

JIHJIO ll8'l8Tb ITJl8HOM8PII08 li3ytl8Hll8 D JiadopaTopnux YCJIOBliiiic CTOJIKHODOH:n:tt 

poJlJIT:n:DllCTCltllX n.nep ll D03Hllltallll(llX llpll 3TOM RDJl811lllt H 3BltOHOM8pHOCTOrt, 

xopmtTop1rnyrn1Hx OOCTOSIHllO. DUCOKO nosOylK,nti1111on sr,nepnolt MflTOPHll, HccJie

,nonmmo OBoffoTn sr,nop11oi1 M0Top1rn n •rncTmt, polKJl11mmx n no.noo1iux :-i1toTpo

MaJ1:&Hux YCJIOBUSIX I npoJtCTBBJIIIOT 3H8'lHT8JlbHHlt Hay-qHHlt HHTopec I CB.• ,lflH

IIUtl rrpelK,ne ncero C no:n:CltoM 3(lxp01tTOD MHOrOHYKJIOHHUX D38HMO,nettcT!I':», 

l(OJIJleltTl!DIIllX cnoncTD .R,nep11on MaTepllH I npoSIDJIOIIHOM ICBBPKOBUX CTene11elt 

CDOdO,Itll, ~KCIT8PHM8HT8JloH08 OdHapYJK8HH8 no,nodHoro po,na aqxlleKTOD H8B03-

MOlKIIO des ITOlll!MOHllSI M8X8llll3M8 D38llMO,ItOncTD:n:SI, 683 ,It8TBJlbHOro H3Y'{81UISI 

XBPBKT8PllCTHlt npo~eccoB qipaI'M~HTau:n::n: H MHOlK8CTB8HIIOro polK,IteH:n:sr 'lBCTllU 

B sr,npo-MepHUx coy,napeH:n:srx. 

C ynom1'lom1eM aueprHH yc1topemmx MOP .no 3 + 4 raB/HY1tJ1011 npo

To11-11ottTpo11mm MO,lt8Jlb sr,npa HO D COCTOSillllll OJlllCBTb nee ocodennocTI! llX 

D30HMO,ItOI\CTJll!Jt ll TpooyeTCSI Y'lllTUDBTb minp1,-rJ11nommo CTOII8llll cnodO,DJ.I, 

lloaTOMY nmilopMmtM o sr,nopHUx npo~eccax n nTort oc1JiaoTn auoprnn neooMn 

OltTYOJibllll ,ItJlSI polUOl!l!Jl rrpodJIOM conpOMrlllll011 '1'00llllll CllJlbllUX D31lllMO,ItOft

CTDlllt - ltDOIITOllOft xpoMO,ItllllOMllltl!. 

Bonpoc O IIPO.flDJIOlllll! pa3Jllt'IIIUX J{OJIJIOltTllDIIUX MOX:81111:lMOD MOPIIUX 

na011Mo,no!1cTn11lt. npn nuco1mx a11oprUSIX o-r11oc11TC.fl K 11andoJ1ee llHTepecHUM · 

npodJtOMOM poMTIIDllCTCitott sr,nopnoll (Imamm. JlJIJI me pemenM, o,1enll,It110 1 · 

uoodxo,nHMo UOJIY'll!Tb 3IIO'lllTOJll,l!Ull Od'b1iM 3ltCIIOPllM8HT!lJlbllOA llllqJOPMOltllH 

o caM11x ppsnoodpasnux xapa1tTopncTmtox TBitl!X coy,nope1mlt, ocodonuo B 

MBJIO llCCJIO,nonauuux npoueccax MHOlKOCTDOHHOro polK,ItOl!:n:SI 'lBCTmt DO B3BHMO

,nettcTDnioc pOJISITllDllCTCKIDC TRlKOJIIIX llOIIOD O ,ItOCTOTO'lllO dOJiblIJllMH_ 3118'10-

HllJJMH MOOCOBOro 'll!CJIO mwa-cnnpsr,no. 
. 

Duco1coo rrpooTpo11cTi10111100 po:ipo111om10, 1coTop11M odJ1a,nn10T sr,nopuuo 

(j)OT03MY JlbCl!l! 1 ll pOrllCTpB~l!JI 'IBCTlll\ D 4 -r80M8Tpl!U I IT03DOJl.fDOT UCCJ18,I\O

B8Tb Y]t03£\IIIIU8 npodJIOM!l, o.nnmco noodxo.nnMO IIPOD'O,ItllTb ll3Mepe1me l!MITyJII,

con DTOPH'IIIUX qaCTllU C doJioe lJIJCOltort TO'IIIOCTblO, IIB,ItBlKIIO llX ll,l\8HTI!Wli

uupono•rr, 110 3BpMOM lt MBCCOM B llll!POICOM 1111TOpnaJie 3Heprnn. 8Ta 38,ltB'lB 
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B qJOT03M,YJII,CllOHHOH M8TO;ru!K8 IA01K8T 6UTI, pemeHa TOJII,KO C IIPllM8H8Hll8M 

ClIJII,Hh!X MarirnTHUX IIOJleit If .fIDJl.lISTC.fI aKT,YaJloHOH lI rrepcrreKTllBHOtt. 

geJII, pa60T!1 - llCCJle,JJ;OBaHlle BOIIPOCOB MeTO~ 06JJY'ISHHll MSPHlIX 

IJJOT03M,YJII,Cll:lt B CUJII,HUX MarHllTHUX IIOJl.fIX, paspa60TKa, cos,n;aHHe ll llCCJle

,JJ;OBaHII.e OT,JJ;SJII,HUX ClICTSM HOBOH"3KCII8PllM8HTaJloHOj ycTaHOBKll (ycTaHOB

Ka CJIOH) ~ o6JJ,YtJSHll.fI MepHh!x qioT03M,YJlocll.tt B MarHHTHOM rroJ1e c HH~

u11ei1 60J1ee 20 T B pa60tI8M 06'beMe ·-30 cM3 Ha rry'!Kax peJl.lITllBllCTCK:IIX . . 
tiaCT:im ll MSP Cil.HXPCX~a30TPOHa OllillI, IIOJJY'I8Hll8 rrepBh!X 8KCll8pllM8HTaJll,-

Hl1X MeTO,JJ;H'I8CK1IX pesyJloTaTOB 06Jl,Y'I8HIIJI (pOT03M,YJII,Cil.H Ha ycTaHOBKe CJIOH. 

IIaY';IHa.fI HOBl13Ha pa6oTh!. BrrepBh!e rrpoBe,JJ;eHO 06JJY'I8Hlle .II,ll;epHUX cpo

T03M,YJII,Cllti B Cl!JII,HOM MarHlITHOM IIOJle Ha rry'IKaX c:imxpocpasoTpoHa OllilJI. 

Ila OCHOB8 aHaJIII3a ::JKCITep11MeHTaJII,HOro MaTep11aJ1a ITOKa3aHO, tJTO B pa6o
'!8M o6'beMe COJleHo~a ,.., 30 CM

3 
ycTaHOBKll CJIOH B ITepBOM ceaHce qiop.mpo

BaJIOCI, MarHlITHOe ITOJJ.e C II~neft .,.., 29 T; PesyJloTaTh! o6pa60TKll CTOIIKll 

(l)OT03M,YJll>ClI.1 C pas1.1epaMn l, 5 X l X IO m113 , 06JJY'I8HHOM Ha ycTaHOBKe 

CJIOII rry'IKOM IT POTO HOB C llr.lII,YJII,COM 6 rsB/ C,. ITOKasaJIII COOTB8TCTBlle .noc

TlIT'H,YTh!X ITapm.ieTpOB ycTaHOBKH pactieTHhlM. 

Paspa6oTaHh!, C03,JJ;a!ill n CTaH,n;apTe KAMAK ll BHe,n;peHU B COC_TaBe yc

TaHOBirn CJIOH: 

- 6JIOK yrrpaBJl8HllJI lI CllHXpOHI!3aUHH; 

- ITporpaMMaTop sap~oro ycTpoucTBa; 

- wopr.mponaTeJlo ypoBHe:i cTa6nJ1Hsaullll sap~oro HaITp.fillteHll.fI HaKOITHTeJl.ff 

sHeprnn. 

Paspa6oTaHa op11r11HaJ10HaJI Cl!CTCWJ ROHTPOJl.ff ITapaMeTpon rry'!Ka sapR

liteHHUX tiaCTllU C lICITOJlo30BaHl18M TSJISI<aMepu Ha OCHOBe Ma·TplltIHOrO rrp1160-

pa C sapMOBOJ: CBJI3o!O (II3C) l1 M03aHtIHOfi CUllHTllJIJl.ffUllOHHO:fi Mllill8Hll. 

IlpaKTH'I8CRaJI USHHOCTI, pa60T!1 COCTOllT B ITOJIY'ISHllll B03MOlKHOCTll 06-
JJY'ISHll.fI CTOITOI( Jmep1mx (J)OT03M,YJII,Cllit pasMepaMil 2, 5 X 2 X 5 cM

3 
B Mar

HlITHOM IIOJle C l!H.Izyl(Ul!e:I OI<OJIO 30 T, 11 TeM caMUM B RatieCTBSHHOM YJI,YtI

lll8Hllll (110T03M,YJ!oCUOHHOit l.18TO,JJ;lIBll. 

Pa3pa60TElH II C03,JJ;8H PM 6JIOKOB 3Jl8RTPOHIIBH, KOTopue MOryT 6!1TI, 

llCITOJII,3 OB8H11 B cxeMax yrrpaBJISHIIJI Cl!JII,HOTOtIHID,ill Bl1ITP.fIMllT8Jl.lIMI!, cxeMaX 

CTa6IIJIII3aurrn HaIIp.filKSHll!l: l! ,n;pyrnx ycTpoitCTBaX. 

YcTaHOBRa C CllJII,HID.I 1.mrHRTHHM ITOJISM B pa6otieM 06'beMe -30 c111
3 

MO

lKST 6UTI, l1CIIOJII,30B8Ha )];JI.ff ITOCTaHOBKll l1 ITPOB8,ll;8HIUI ,n;pyrnx: 3KCIT8PIIU8H

TOB, r,n;e TpedyeTC.fI IICCJ18,ll;OBaTI, BJlll.lIHI!e CllJII,HOro r.iarHllTHOro IIOJl.ff Ha 

pa3JllltIHH8 OCl'bGI(Tbl l!Jlll ITpoueccu. 

2 

Afli'OP saummaeT 

I. 3KCIIepHMeHTaJloH!18 pe3,YJloTaT!1 rrepBoro IA8TO,JJ;lI'I8CKOro ceaHCa ITO o6-
JJY'I8Hmo .II,ll;8pHlIX qJOT03MYJll>Cil.H B MarHHTHOM IIOJ!e ycTaHOBKl! CJIOII II,Y'I

KaMI! peJl.lITilBI!CTCKHX IIPOTOHOB C m,myJioCOI.I G rsn/c. 

2. PeaJm:saumo n ycTaHOBKe CJIOH Heo6xo.nn1v111x ycJion1111 ,JJ;Jl.ff qioTos1.tyJ1oen

oHH11x llCCJ18,JJ;OBaHID1 C ITPIIM8H8HII8M CIIJII,HHX 1.mrHllTHUX IIOJlefl:. 

3. Paspa6oTey, cos,naHlle l1 BHe,n;peHne B·YCTaHOBK8 CJIOH ClJIORa Cl1Hxpo

Hll38Ullll, 06ecITetI1IBaromero Tpe6yeM,YID JIOrHtiecKyro IIOCJl8,JJ;OBaTeJII,HOCTI, 

pa60T11 OT,JJ;8JloH!1X Y3JIOB lI CllCT8M ycTaHODICll Cl!HXPOHHO c UllKJIOU pa
dOTbl YCKOP11T8Jl.ff KaK B pa30BOM, TaR I1 B ITepno,n;UtieCKOM pelltm.mx. 

4. PaspadoTey CllCT8Mbl CTadil.Jll!3aUllH 3ap~oro HaITp.fillt8Hll.fI eMKOCTHOro 

HaKOIIllT8Jl.fI aHeprllll ycTaHOBRH ll C03,JJ;aH118 ee OCHOBHh!X 3Jl8M8HTOB: 

- rrporpaMMaTopa 3ap~or_o ycTpoii:cTBa; 

- IJJOPMHPOBaT8Jl.ff ypoBHeft CTa611JIII3aUHH sap~oro HaIIpR1K8Hll.fI. 

5. Pa3pa60TKY CTPYKTYPHOU CX8Mbl Cl1CT8Mhl IWHTPOJl.ff rrapaMeTpOB rry'!Ka 

3apR1K8HHblX tiaCT:lm ll .II,ll;ep Ha KaHaJle odJI,YtI8Hll.fI ycTaHOBKll ll C03,JJ;aHll8 

88 OT,JJ;8JloHblX 3Jl8~8HTOB: 

- ITepe,naromeft T8Jl8Ka!.rnphl Ha OCHOB8 MaTpI!tIHOrO II3C; 

- ItOHCTpy-KUmo ,Y3Jla IOCTllPOBKll OIITlI'I8CIWi1 OCH r.nmpoo6'b8KTllB8 co CB8-

TO'Iy-BCTBllT8JloHOH o6JlaCTI,ID KPHCT8JIJla IISC; 

- ItOHCTp,YKUI!ID M038Il'IHOM CUHHTlIJlJIRUl!OHHO!l: l.llllU8Hll. 

Arrpodalll.fI -padoT11 

Pe3,YJll>TaThl, IIOJIOlK8HHhl8 B OCHOBY ,JJ;IrccepTaumr, ,JJ;OKJ18,JJ;h!BaJIIICI, Ha Ha

,YtIHUX ceMHHapax JIBS mrrrA 11 Ta;mitll:KCIWro rocymrnepcHTeTa 11M. B.H.Jiemma, 

Ha conemaHH.fIX M8llt,JJ;,YH8PO.nHOro COTPY.nHlI'I8CTB8 ITO llCCJ18,JJ;OB8HH.fIM C ITO

MOmoro M8PH1IX cpOT03M,YJll>CII:i (<J>3K OlUili), rrpe,JJ;CTaBJl.lIJIIICo Ha Pecrry6JIIIK8H

CKOH Ha,YtIHo-rrpaKTUtISCKOH KOHcpepeHUHlI MOJIO,JJ;h!X ,Y'I8Hl1X ll CIT8U118JIIICTOB 

OlYlllaH6e, 1989), Ha IIJITOii: i.lellt,JJ;,YHapo,n;Ho~ KOH@epeHUHH ITO reHepaUHH Me

rarayccHIIX MarHUTHUX rroJ1efi 11 po,n;cTBeHHID,f arccrrepHMeHTaM (HoBOCll6llpcK, 

1989). 

IIY6rnaumr 

B mrccepTaUllll 0606meH11 pesyJloTaThl HeKOTOpblX padoT, Bh!ITOJIH8HH1IX 

aiiTopoM B 1984 - 1989 rr. B JIB3 mum. OcHoBHHe pesyJ10TaTl1 orrydmmo

BaHu B pa6oTax /l - 8/. 
r 

CTpyKTypa Jll!CC8PTaIUm 
lnccepTaUll.fI COCTOllT ll3 BB8,ll;8Hll.fI, 'I8Thlpex rJiaB ll 3aKJIID'I8HIIJI. 
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KPATIWE CO,llEBIAHME PAEOThl 

Bo BBe;n:emrn: OTM8'I8Ha aKTyaJII,HOCTI, ITpo6JI8MH, HOB1!3Ha II ITpaKTII'I8C
Ka.FI 11;8HHOCTI,, OITpe,neJieHU OCHOBlille ITOJIOJK8HII.FI,BHH8C8Hlille Ha 3amIITY, ,na~ 
Ha CTPYKTypa ,nn:ccepTaIJ;IrnHHOM paciOTbl II ee KpaTKOe CO,I(8plltaHII8 ITO. rJiaBaM. 

IIepBa.FI rJiana ITOCB.fllll8Ha IICCJI8,I(OBaHIIIO BOIIPOCOB M8TO,I(l!Kl! ITPIIM8H8HIUI 
llMIIYJI:OCHHX MarHIITHHX IIOJiei1: ,I(JIB smep!Ililx qJOT03MYJioCIIM. PacCMOTpelill B03-
MOJKHOCTII M8TO,I(a QJOT03!.1YJ!oCIIOH!illX llCCJI8,I(OBaHllit II ITpOB8,I(8HO COITOCTaBJI8-
HII8 ero C ,npyrHMII M8TO,I(aMII llCCJI8,1l;OBaHll.FI B3ailMO;IJ;8itCTBIIM peJI.FITIIBllCTCKIIX 

'IaCTim II smep • .llaH KpaTKIIi1 oci3op qlll3II'I8CKIIX pe3yJI:OTaTOB, IIOJIY'I8HHHX 
MeTo;n;oM QJOT03MYJI:ocnH B Te'IeHne HeCKOJI:OKIIX ITOCJie;n;HIIX JieT rpyrrITaMH OHilli 

ll ;n;pyripc HaYtJHHX 11;8HTPOB KaK y Hae B CTpaHe,.TaK ll 3apy6eJKOM. 
PacCMOTpeHH OCHOBHH8 ococieHHOCTII reHepau;IIII CIIJII,HHX MarHIITHHX ITO

Jiei1: H rrpIIMepbl nx ITPIIM8H8HII.FI B (1)II3II'I8CKIIX 3KCIT8PIIM8HTax. Oco6o BH;IJ;8JI8-
Hbl paciOTbl C ITOIIblTKaMII lICIIOJII,30B8HII.FI MarHlIT!illX ITOJieit COBM8CTHO C qJOT0-

3MYJI:OCIIOHHOi1: M8TO;n;mrni1:, B tJaCTHOCTlI ITpoaHaJIII3IIPOBalill pa.6oTa II peU18HII8 
M8TO;IJ;IItJ8CKIIX BOIIpOCOB B ycTaHOBK8 "MAMOHT", C03;IJ;aHHOit CITeu;naJIIICTaMII 

UEPHa B 1970 ro;n;y, KOTopa.FI B ;n;aJI:oHefuneM 6HJia ITepe;n;aHa OHilll II CMOHTII
poBaHa Ha YCKOPIIT8JI8 HiiiB3 .(IlpqTBIIHO). y CTaHOBKa C03;IJ;aBaJia MarHIITHOe 
ITOJie ;n;o I8 T B paciO'I8M 06'beMe ,-., 30 cM3 ' 'ITO XOT.FI. II OKa3aJIOCI, HS;IJ;OCTa
TO'I!IlilM ;n;JIB peaJin3aIJ;IIII BC8X rrpem,zyuieCTB ;IJ;aHHOit MSTO;IJ;IIKII, O;n;HaKO ;n;aJIO 
PM CyI!l8CTB8HHHX ;n;aHHUX rrpII IICCJie;IJ;OBaHliII B3aIIMo;n;eitCTBmi 'ii'-~830HOB C 

MPaMII qioT03MYJI:OCIIII rrpn aHeprIIII 60 raB. 
IIpe;n;cTaBJI8HH pe3yJioTaTH pac'IeTOB TO'IHOCTII II3MepeHII.FI IIMIIyJII,COB 

BTOPII'IHHX 3ap.FIJK8HHHX s -, ~- II 8-'IaCTim ITO MarHIITHOit KPIIBII3He· IIX Tpa
eKTOPIIfi B MarHHTHHX~IIOJI.FIX ITPII pa3JIII'IlillX HaITp.FIJKeHHOCT.FIX II B03MOJKHOCTII 
II;IJ;8HTRqll!KaIJ;IIII qipanAeHTOB B3aIIMo;n;eitCTBYJOmIIX JI,Il;ep. IlpIIBe;IJ;eHO qJII3II'I8CK08 
II M8TO;IJ;IItJ8CK08 ociOCHOBaHII.FI ITOCTaHOBKII 3KCIT8pIIM8HTa ITO o6JIYtJ8Hl!IO qJOT0-
3MYJioCmt B CIIJII,HHX MarHIITHHX ITOJI.FIX Ha CIIHxpoqia3oTpoHe OHilll. 

• BTopa.FI rJiaBa ITOCB.fllll8Ha BOITpocaM C03;IJ;aHII.FI II IICCJI8,1l;OBaHII.FI OT,1l;8JII,
HUX CIICT8M H 3Jl8M8HTOD ycTaHOBKII CJIOH. C(JJOPMYJIIIPOBalill OCHOB!ill8 ycJIO
BII.FI ITPOBe;n;emm 3KCITepIIM8HTa ITO 06JIY'I8Hl!IO JI,I\epirux qJOT03MYJI:OCIIM B CIIJII,
HOM IIMITYJI:OCHOJ,! MarHIITHOM ITOJI8, B tJaCTHOCTlI, OITpe.IieJieH ,nIIaITa30H OITTII
MaJII,HHX MarHIITHUX ITOJieit. IloKa3aHo, 'ITO ITPIIHIJ;llIIIIaJII,HO Ka'I8CTB8HHOro 
ITOBHUJeHII.FI TOtJHOCTII II3MepeHII.FI IIMIIyJI:ocoB BTopIItJirux tJaCTim (;n;o 3 + 5 %) 
Ha ;IJ;JIIIHe TpeKa I+ 2 CM MOJKHO ;n;o6IITI,CJI ITPll IICITOJII,30B8HIIII MarHIIT!illX 
ITOJieit c IIH;n;yKIJ;IIefi 60 + 70 T. 3TO xopomo IIJIJIIOCTpIIpyeT rpaqiIIK, II306pa
JK6Hlillit Ha pIIc.I. IlOJIY'I8HII8 MarHIIT!illX ITOJieit C TaKoit IIH;n;yKIJ;IIeit, .FIBJI.FI8T
C.FI peaJI:OHOfi 38,1l;8'Ieit. ,llaJI:oHeitUJee ITOBHUl8HII8 TOtJH?CTII naMepeHII.FI IIMIIyJII,
COB•tJaCT;m 38 C'IeT ITOBHUISHII.FI aMIIJIIITy;n;ll ITOJI.FI H83qiqJ8KTIIBHO. CoJieHOII;IJ;, B 
KOTOPOM C03;IJ;aeTC.FI MarHIITHOe ITOJie c IIH;n;yKu;neit 6oJiee 70 + 75 T, pa6oTa-
8T 38 ITpe;n;eJiaMII T8KYtJ8CTII MSTaJIJIOB II pa3pyUJ88TC.FI B 0,I(HOM IJ;l!KJI8 cpa6a
THB8Hll.FI, 8 ;IJ;OCTIIraeM08 ITOBHUl8HII8 TOtJHOCTII II3MepeHII.FI H8IIPBJUUJUR8,lU,HQ •. • • 

IlpOII3B8,I(8Ha ou;eHKa TpeciyeMHX t::. p/p 
ITapaMeTpOB MarHIITHoro ITOJI.FI C TO'IKII (%) 
3peHII.FI ,naJI:OHeitUJefi o6pacioTKII II aHa-
mrna COciHTID1 B3aIIM0,1l;8lICTBII.FI B qio- 30 

T03MYJioCIIOHHUX ITJiaCTIIHKax. CqiopMy- 20 

JIIIPOBalill OCHOB!ille YCJIOBII.FI 06JIY'I8- • 
HII.FI, c Y'J6TOM KOTOPHX pa3pacioTaHa· IO 
ocima.FI qiyHKIJ;IIOHaJI:OHa.FI cxeMa ycTaHOB-
KII CJIOH. CxeMa ITpe,ncTaBJieHa Ha-pII- 5 

cyHKe 2. 

OrrIIcaHa paapacioTaHHa.FI cIIcTeMa 
CIIHXPOHII3aIJ;JIII ycTaHOBKII, o6ecrre'III

BaIOl.!la.FI TpeciyeMy:ro JIOrII'I8CKY:<J IIOCJI8-

BaT8JII,HOCTI, pacioTH.Y3JIOB II CIICTeM 
II IIX BP8M8HHy:ro CHHXpOHII3aUIIIO C IJ;llK-

3 

2 

I 
0 

_p .= I 
I - .t = I CM 

- l = 2 CM \°\ 2 

\\/1 
\:~----

2 / D---0-01 

25 50 75 100 B(T) 

PIIc.I rpaqil!K 38BIICIIMOCTlI 
TOtJHOCTII II3MepeHIDI IIMIIyJII,COB 

BTOPIItJ!IlilX 'IaCTim OT aMIIJIIITY;IJ;bl 

JIOM pacioTH YCKOPIITSJI.FI. (zyHKIJ;HOHaJII,

Ha.FI cxeMa coa;n;aHHoro 6JioRa yrrpaBJie
HII.FI II ClIHXPOHII3aIJ;IIH rrpe;n;cTaBJieHa Ha 

pIIc.3. EJIOR CHa6JKeH TpOitHOit IIOCJie

;IJ;OBaTeJI:OHOH 6JIORIIPOBROU ITO BXO;IJ;y 
MarHIITHOro ITOJIB. 

CIIrHaJia aarrycita II IIM88T TPII H83aBIICIIMb!X RaHaJia C peryJrnpyeMHMH aa;n;epllt
RaMII B ,nn:aITa3oHe OTO ;n;o 500 MRC c UJaroM 50 He, II o6ecrretJIIBaeT pacioTY 
ycTaHOBllli RaR B pa30BOM, TaK II B IT8PIIO;IJ;H'f8Cl{OM peJKIIMax. 

PIIc.2 06ma.FI (JJYHRUIIOHaJI:OHa.FI 
cxeMa_ycTaHOBRII CJIOH. 

p· 

Bxuw 

:i 

·~ 

~B 

l,C 

Pnc.3 (zyHRIJ;IIOHaJI:oHa.FI cxeMa 
6JIORa yrrpaBJISHII.FI II CIIHXPOHII3a
U:IIII ycTaHOBKII CJIOH. 

OciOCHOBaHa He06XO;n;IIMOCTI, ITOBHUl8HII.FI CTa6IIJIII3aIJ;IIII aap.FI;n;Horo HaITp.FI

JK8HII.FI HaKOITIIT8JIB sHeprIIII IICXO;IJ;.FI II3 TpeciyeMOll TO'IHOCTII BOCITpOII3B8,1l;8Hll.FI 

aMIIJIIITY.n;El MarHIITHOro IIOJI.FI OT U:IIKJia R IJ;IIRJIY B IT8PIIO;IJ;II'I8CROM peJKIIM8 pa-
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60Thl ycTaHOBKl1, 11 paspa6oTaH op11rnHaJihHhlH MeTO,!l CTa611Jil13aJ..ll111 C 11c
noJ1h30BaHl18M B sapHAHOll ~en11 HaKOflHT8JlH 3Heprnl1 ,!lByx BhlflPHMHTeJlell 

! (p:uc.4) - CHJlI,HO~O'IHOro (i.3ap:6 5 A) 
H CJ1800TO'IHOro ( l,3apf 50 MA). yrr
paBJleHHe KOTOphlMR OCYllt8CTBJJJIIOT pa3-

I paOOT8HHUe II C03.D:8HHhle B CTaH,napTe 
KAMAK 6J10KH - rrporpaMMaTop 3apsm
Horo ycTpoitcTBa H (l)O,PMIIPOB8T8J1I, 
ypoBHeit CT80HJ1H38[(IDI. CHCTeMa CT8-
0HJ1H38[(IDI 06ecrre1Im:iaeT 611cTp11tt 
(t3apf30 c) 3apsm HaKOIIHT8JlH 3H8p-
rHH .no Tpe6yeMoro HarrpJDKeHIDI BO 

Pnc. 4 · exeMB uerrn sapsma BCeM .nnarra3oHe ;n;o 5 KB :u rro.n.nepl!m-
n paspsma HaKOIIHT8JlH 3Hepr1m. BaeT ere CT80HJlI,HhlM C TO'IHOCTI,IO 

± 0,5 BB T8'I8HHe BCero rro,nroTOBH
TeJlI>Horo BpeMeHl! BflJlQTI, .no Ha'IaJlB qiopMHpoBamm MarHIITHOro IIOJlH. 

TpeTI>.II rJ1BBa BKJIIO'IaeT BOrrpocu pa3paOOTKII H 1ICCJ18,ll;OBamm CHCTeM 
KOHTpOM rrapaMeTpOB rry'IKa peMTHBHCTCKHX"Jmep Here rrpocTpaHCTB0HHOro 
IIOJlOlll.eHl!.II ITO OTHOIII0HHIO K CJlOHM (l)OT03MYJ1I>CHH B PTOIIK8, CqiopMyJlHPOBaHhl 
OCHOBHhle Tpe_OOBaHl!.II 1t rry'IKY B KaHaJle 00JlY'l8HIDI ycTaHOBKH H K CHCTeMaM 
KOHTpOM era rrapaMeTpOB • .UaH '063op M0TO.D:OB KOHTPOM rrapaMeTpOB rry'IKOB 
3apHlll.eHHhlX 1'.JaCTHU, OTM8'I0!ill B03MOlKHOCTH H He,nocTaTKH Kalll..D:oro rrpHMeHH
TeJlI>HO K KOHKP0THill,1 ycJlOBIDI!,!. Ha OCHOB0 3Toro aHaJ1H3a OOOCHOBaH BU6op 
CI!CT!)Mll C OIITI!1'.J0CKUM C'bel,lOM IIHtpOpMBUHH II CUHHTHJlJlHUHOHHOfi MIDil0HI,IO B 
rm,recTBe rrepBmHoro rrpeo6pasoBaTeM, 

M.lI npeoOpasoBa.HWI OIITl!'l0CKOfi lIH(l)OpMaUHH B y,noOHhlfi ,nM BOCIIpl!.II
Tl!.II mm UCIIOJlI>3yeTC.II T0Jl0BU3IIOHHhlit MeTo,n perHCTpauHH. IlpmAeHeHHe 
IIPOMUIIIJleHHhlX T8Jl0BH3HOHHUX ycTaHOBOK Ha BH,nHKOHaX H cyrrepopTI!KOHax 
H8B03MOlKHO H3-38 me IIO.D:B0PlK8HHOCTH IIOMexaM OT BH8IIIHHX 3Jl8KTP1I'I8CKHX 
H MarmITHhlX IIOJ10iI, 

BrrepBue ,nM U8Jl8JI KOHTPOM rrapaMeTpOB rry'IKOB 3ap.lll!teHHI1X'!aCTHU 
:u smep Ha c:uHXpocpasoTpoHe rrpeMOlKeHa c:ucTeMa, ocHOBBHHB.II Ha :ucrroJ1r,so
BaHHH MaTpH'!Horo'me. PaCCMOTpeHhl IIPHHUHII pa60TI1, ocoOeHHOCTII Hoc
HOBHhle OOJlBCTH H rrpHMepu KOHKpeTHOro rrp1~1eHeHIDI me. OIIIIcaHa CTP'JK
TYPHa.lI cxeMa CHCT0MU KOHTPOM rrapaMeTpOBrryqKB. 

Pa3pa60TaHa IIPIIHUIIIIH8J1I,H8.II cxeMa H C03.D:8H paOO'IIL"i MaKeT UH(llpOBOtt 
rrepe,naIOmen T8Jl8KaM8pll Ha OCHOBe me, B KOTopoit peaJlH30B8H OITTHM8JlI,
Hhlit pelltHM paOOTll me B YCJlOBU.IIX MmIIIMaJlI>HOit OCBemeHHOCTl!. IloporoBa.lI 
'IYBCTBHTSJlI>HOCTI> iaMepu --I,I4 Jl.'OKC, KomMmrnrnHT rrpeo6pa30BaH:V.JI "rrpe.n
MeT-mioopalll.eHHe" ~6, ,nHHB!,IH'ISCKHit ,nnarra30H ~IO. 
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060CHOBaH BI100p r.~aTepnaJla CUHH- • .. 
THJlMTOpa .D:Jl.lI H3rO'J10BJ18mliI MIDIISIDI 1' :; 

II rrpe,IJ;,)lOllteHa KOHCTPyKUIDI M03aH'IHOM :;; 
CUHHTllJIJlAIUI~HHoti MHIIIeHH, B KOTopoti 
cBe,neHhl ;n;o MHHm1Yf'18 pacrrocTpaHeHHe 
CBeTa B ITJlOCKOCTH, rreprieH,nl!KYMPHOH • 
ocn rry-qKa. ,I(aHhl oueHK°H rroporoBHX 

1 

_N~ 

HHTSHCHBHOCTeit rry'IKOB .D:M pa3JlH'I- . ! ~ 
HhlX smep (p:uc. 5), Ha'!HHa.lI c KOTO~ ~: 
CHCT8M8 CITOCOOHa KOHTpoJIHpoBaTI> HX ,~ "' 
rrapaMeTpH. . ~ N 

u 

B 'I8TBePTOtt rJlaBe. rrpe,ncTaBJ10Hhl 
O 

~ 
aKcriep.llMeHTaJU,HHe pesyJ1I>TaT11 rrepBo- :;; 
ro MeTo,nHtJecKoro ceaHca no 06J1Y1Ie-
HHIO M0PHhlX (l)OT03MYJlI,CHt1: B MarHHT-
HOM ITOJle ycTaHOBKH CJIOH Ha CHHxpo..: 
qiasoTpoHe OUffiI. IlpHBe,neHH pa6oq:ue 
rrapaMeTpll MO.ll:YJlH YCT8HOBKH eJIOH H 
MarHIITHoro ITOJlH, .D:OCTHrHYTHe npH 
KO~mJleKCHOH HaJla,nKe H MSTO,ll;H'ISCKOM 

ceaHce. 
IlpHBe,neHhl pesyJ1I>T8Tl1 rrpOC!l!OTpa 

I ,, 
'NW/ I f .½ 

,~:Jl_/ __ _ 
1D 10' ,_.,,,-10' MHTEHCMBHOCTb 10:~A-fo? 1'0 e • I CT.• CM·•.i:-l) 

P:uc.5 Iloporonue HHTeHCHB
HOCTn rry'IKOB ,nM pa3JlH'IHUX Mep. 

II aHaJlH3a (1)0T03lv'JYJlI,CHOHHUX ITJ18CTHH, 06J1y-qeHHUX rry1:mar.rn peMTHBUCTCKHX 
rrpOTOHOB C ~myJlI>COM 6·raB/c, KOTopue IIO.D:TB8Plii.,ll;aIOT HaJlH'Ine B pa6otJeM 
OO'beMe ycTaHOBKH CJIOH IIPH rrpone,neHIIII_nepnoro M8TO.D:lI'I8CROrO ceaHca, 

MarHUTHOro IIOJl.lI HarrpmeHHOCTI,IO -29 T. 
ITo~eHHhle pesyJ1I>T8Tll xopOIIIO corJlacyroTC.II C pactJeTHlilMH H 3KCrrepH

MeHT8Jll,HhlMII oueHKaMn BeJllI'IIIHhl rroAA. llsr,rnpemrn pasp.1I.D:Horo TOKa rrpomi
no,nnJ1ocr, C IIOMOmI>IO ITO.l!Ca PoroBCKO
ro, OXBaTUBaBIIIero OOJlaCTI, paspsma, 
a H3MepeHHe ITOJlH C ITOMOmI>IO crreun
aJlI>HO nsrOTOBJleHHOro MarHHTOMeTpa. 
0CUUJ1JlOrpaMMU.3THX ,nnyx CHrH8JlOB 
rrpe,ncTaBJ10Hhl Ha pnc.6. 

1!3 aHaJlH38 IIOJlY'l8HHhlX 3KCrrepH
M0HTaJlI>HUX pesyJ1I>T8TOB c,neJlBHU Bll
BO,nl,I, ~TO ycTaHOBK8 eJIOH B HBCTO.II
mee npeM.II co3,naeT IIMrryJlI>CHoe Mar
HIITHoe ITOJle B paOotJeM OO'beMe pas
}AepaMl'I 2,5 x 2 x 5 cM3 c HH,nyR-

P:uc. 6 0CUHJ1JlOrpaMMhl C IIO.IIC8 uneil ;..,,30 T rrpH 8MIIJ1UTY.D:e 3ap.1I.D:HO-
PorOBCKOrO u MarHHTHoro ;n;aT'IIIKa. ro Harrp.lilKeHn.lI OaTapen ~ I ,2 KB H 
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CITOCOOHa paOoTaT:r, crrnxpoHHO C UilKJlOM paOOThl CJIHXpcxl\asoTpoHa. 3TO IT03-
BOJIJI8T HatJaTJ, qllI3WI8CKire ::JRCIT8pl!M8HTH ITO OOJIY'I8HIOO R,D;epHHX (l)OT03MYJIJ,-_ 
Cll:I ITytJRaMJI peJIJITlIBI!CTCIGIX tJaCT~ lI R,D;ep B ClIJlJ,HOM MarHlITHOM ITOJ18, 
ITaparAeTpH ROTOporo y,!8 Ha .n;aHHh!il: MOM8HT ITpeBHl!laIOT ,ll;OCT:rrrHy-TI18 B paHee 
ITpOBO,ll;liBlliliXC.fI 3IWIT8plIM8HT8X. PaOOTil ITO ,IJ;aJ1J,H8fI1IIerzy Hapaui:rrBaHlirn> aMIIJ1lI
Ty,ll;hl MarHlITHOro IIOJIJI rrpo,n;OJL"KaIOTC.fI. 

B 38ICJl!OtJ8HIDI c00PMYJIIIPOBaHhl OCHOBHI18 pesyJI:r,TaTil ,n;:rrccepTa~!OHHOH 

pa60TI1. 
I. IIpOB8,ll;8H IT8PBhliI M8TO,ll;II'l8CRIIH ceaHC ITO 00Jlyt!8Hli!O CTOIIRl1 qJOT03MYJIJ,

CIWHHh!X ITJiaCTlIH pasraepar,m 1,5 X l X IO 0!11
3 B ClIJIJ,HOM liMIIyJIMHOM 

MarHlITHOM IIOJ18 HOBOfi 3RCIIepIIM8HTaJIJ,HOH ycTaHOBRlI Ha CJIHXpcxl\aso
TpOH8 OHilH, IIytJRaMlI peMTliBIICTCRliX IIpOTOHOB C IIMIIyJIJ,COM 6 TsB/c. 

2. 0CYll{8CTBJ18H rrpoCMOTP 00JlytJ8HHh!X qJOT03My-JlI,CIIOHHh!X IIJiaCTIIH II 3RCII8-
pl'iM8HTaJIJ,HO ITOJCa38HO m:1m::t1r;e Il pa6otJeM 00'b8M8 COJ18HOII,ll;a ,.,30 CIA

3 

uarHIITHoro ITO~ c IIH~IIeiJ: B ~29 T. 
3. PaspaOoTaHa opnrnHaJI:r,Ha.fI cxeMa ClIHXPOHII3aUIIII ycTaHOBRlI CJIOH, 06ec

II8'lIIBaIOI11a.fI TpeOyeMyD JIOrIItJeCRyIO IIOCJ18,ll;OBaTeJIJ,HOCTJ, paOOThl OT,ll;8JIJ,
Hh!X Y3JIOB H CHCTeM: sapR,D; HaROIIHT8JIJI 3HeprIIII, CIIHXPOHH3a~ C UilK
JIOM paOOTil ycrcopHT8M, sarrnpamre sap.fI,ll;Horo ycTpOitCTBa, ll)Opr.mpoBa
HII8 MarHIITHoro IIOJIJI, ,n;osnpoBRY II copoc IIYtJRa, II3Mepemre MarHliITHO
ro .IIOM II rrapar.18TPOB n;rum ·sa O,JJ;l!H UilliJl paOOThl ycTaHOBRII. 

4. Cos.n;aH II BBe.n;eH B pa6oTy OJIOJC mrnxpoHIIsanIIII Bcex ysJIOB ycTaHomrn, 
IJh!IIOJIHeHHhl;r B cTaH,IJ;apTe B'.AMAK, IIM8IO!l1lifi TPOHHyIO ITOCJie.n;oBaTeJI:r,HyIO 
OJIORIIPOBRY RaHaJia sanyc1m CHCT8MI1 qiopr.mpoBaHII.fI CIIJIJ,HOrO MarHIITHO
ro IIOJIJI, 06ecrretJIIBaIOI11IIi1 pa6oTy ycTaHOBRII RaR B pa30BOM, TaR lI B 
rrepno,ll;HtJ8Cl,Ol'.I pelKID\18X: II OCYll{8CTBJIJIIO!J1liiJ: CIIHXpomrna~no ITO TpeM He
saBHCill'.lh!Il ItaHaJial;! B ,n;narrasoHe OT O .no 500 MICC C rnaroM 50 HC. 

5. IIpe,n;JIOlK8Ha opIIrIIHaJIJ,H8.fI M8TO,ll;IIRa CTa0lIJllI3aUIIII sap.fI,ll;Horo HaIIp.filKe
HlI.fI H8IWIIIIT8JIJI sneprmr ycTaHOBirn CJIOH, OCHOBSHHa.fI Ha lICIIOJlMOBa
HlilI B sapR,D;HOH neITII ,n;nyx Bh!IIPIDAlIT8Jl8H - ClIJIJ,HOTOtJHOro ( tsap.~ 5 A) 
II cJiaOoTotJHoro ( tsap.-f 50 MA). · · 

6. PaspadoTaHh! II Bh!IIOJIHeHH B cTaH,napTe KAMAK: 

7. 

- rrporpaMMaTop sapiI,ll;Horo ycTpo:1cTBa; 
- qiopM1IpoBaT8JIJ, ypOBH8M CTa0lIJ1lI3a~. _ 
06ecrretJ1maIOI11II8 ycJIOBl!.fI CTaOlIJ1lI3aUJIJI sapR,IJ;Horo HaITp.filK8HlI.fI HaROIIJI
T8JIJI 3HeprIIII BO BCeM ,n;:rrarrasoHe .no 5 KBC TOtJHOCTJ,IO ± 0,5 B. 
PaspaOOTaHa CTPYRTYPHa.fI cxeMa CJICT8MH ROHTPOJIJI rrapaMeTpOB IIYtJRa 
peMTliBJICTCKIIX R,IJ;ep Ha RaHaJie 00JIY'I8HlI.fI qJOT03My-JlJ,CHtt; IT03BOJ!JIIOil1a.fI 
OITpe.n;eJIJITJ, IIOJ10lK8Hl!8 IIYtJR8, ero COOCHOCTJ, ITO OTHOlli8Hm!l R CJlO.fIM 
qJOT03My-JIJ,Cl!OHHHX IIJiaCTJIH B QTOIIRe, pacITpe,n;eJleHl!e IIJlOTHOCTlI tJaCT~ 

JI pasMep rrorrepetJHoro cetJeHII.fI IIYtJRa. 
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8. PaspadoTaH II lICIIIlTaH MaICeT T8JI8ICaM8PH Ha OCHOB8 MaTpJitJHoro Il3C 
JI ROHCTPYRUII.fI ysJia IOCTIIPOBRJI OIITWI8CROa OCJI r.mxpooO'b8RT:rrBa co CB8-
TOtJYBCTBJIT8JlJ,HOfi OOJiaCTJ,IO MaTpJIUhl. IIoporoBa.fI tJYBCTBIIT8JIJ,HOCTJ, rca
MepH _.,...,1,14 JlIORc, ,ll;IDiaMJitJSCRIIit ,ll;IIaIIa30H ,.,IO. 

9. PacctJRTaHa,cROHCTPYJIPOBaHa JI lI3rOTOBJ18Ha M03aJitJHa.fI CUJIHTlIJlMUIIOH~ 
Ha.fI MID118HJ, ,ll;JIJI ,n;:rrarHOCTilKII rrapaMeTpOB IIYtJICOB peMTIIBJICTCKIIX tJac
T~ lI R,IJ;ep, B ROTOpofi CB8,ll;8HO IC MJIHIIMYMY pacrrocTpaH8HlI8 CBeTa B 

ITJlOCICOCTII, ITepITeH,I(JIICyJIJipHOfi TpaeRTOPIIII IIYtJita. 

0CHOBHbl8 pesyJI:r,TaTil ,n;:rrccepTa~ orryOJllIROBaHH B paOoTax: 

I. H. T.EypIIeB, M.A.BoeBo.n;:rrH, B.M.KarrJ1lIH II ,n;p. OUffil, Pl3-86-492, 

,I\yOHa , 1986. 
2. H. T.EypIIeB, M.A.BoeBo.n;:rrH, A.JJ:.KoBaJleHRO n ,n;p. Ollffil, Pl3-87-396, 

JJ:yona, 1987. 
3. H.T.EypIIeB, A.JJ:.KoBaJieHICO. :UorcJia,ll;hl AH T8,I1;1KCCP, 1989, 3, 168-171. 
4. H. T .EypIIeB, B. Jl.KaITJ1lIH, A.JJ:.KoBaJI8HRO n ,n;p. omrn:, Pl3-89-209, 

,I\yOHa, 1989. 
5. H.T.EypIIeB, B.M.KarrJ1lIH, A.JJ:.KoBaJieHrco. OHffi!, Pl3-89-459, ,I\yona, 

1989. 
6. H.T.EypneB. TesIICH ,n;oRJia,IJ;OB pecIT. HaytJHO-rrpaRTJI'l8CROfi ROHqJ. MOJIO-

,ll;h!X ytJeHHX n cITe~J1lICTOB, JJ:ymanoe, 1989, 27-29. 
7. H.T.EypneB. Te3HCH ,ll;ORJ18,ll;OB peen. HaytJHo-rrpaICTJI'l8CKOfi ROHqJ. MOJIO

,ll;h!X YtJeHHX n cnennaJ1licToB, JJ:ymanoe, 1989, 30-33. 
8. C.A.ABepJitJeB, E.II.EaHHHK, ••• , H. T .EypneB II ,n;p. Tpy,ll;hl II.fITOfi MeJK,n;. 

ROHqJ. no renepannn MerarayccHHX MarHHTHHX llOJiefi ll pO,ll;CTBeHHb!M 

srccnepl!MeHTaM, HoBocnonpcR, 1989. 
OMffil, Pl-89-649, ,I\yOHa, 1989. 

PyxOlllICb TIOCTynHJia B II8,ll;8T8JIJ,Crutli OT,ll;8JI 

14 ceHT.fIOpH 1989.ro,n;a. 
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