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AltTy8JI1,HOCTI, TeM&. B H8.CTOJI11!88 Bpewi: paspa60Tita H C03;i:taml8 
KIJyDBHX q&I3Jltl8CltHX H aaepreTlfll8CimX ycTSHOBOR C ·• HcnonsOB8Hll8M 
CB8pxnp0BO~ Mal'mITBHX OHCT8M (CMC)JIBJIID)TCJIH80T'b8WieM011: 
'!BCTLII MROI'HX HaIOtOHMLHHX nporpaMM P83BHTHJI Haylm.H Te:xmnm. Hs 
.ttelcTBYJ)lltHX CMC 41i{3iI'leCKHX ycTSHOBOR Hrur60Jiee pacDpOCTP8H8BH CHC
T8M!i CO CBepxnpoBOMllt!Dm Ma!'HHTSMII (CJIM) llOCTOJmHOI'O TOita. Ill)lil 

IIJiaHHpyeMOM nmpOROM HCITOJII,30B8Hlrnt CBepxIIpOBO~ ycTpoffcTB B 
TexHl!llte 6yJJ:Y111ero pememm npo6JieM RX Ha,It8lKBOCTH H 6esonacHol 
8KCIJ.eyaTmont ,ItOJt!tRO,y)l;8JIJ11'l>CJI cepb83H08 Bmwa.ml8 yze B. HSCTO.f!Dlee 
BPElMII, 0~ HS I'JiaBBHX B 8TOI CBHSH Jll3JlSm'l'CJI BOrrpOCH aBap:dH:ol 
8BaKY~ 9H8PI'.lim HS KPynHHX CIIM, a Taiate HM8lKBOCTH H ,lt0nl'OB81!
HOCTH aJieKTPOHSO~ommx ROHCTPym:ndt Jil'.X 06MOTOK H TOKOBBO.ItOB. 
HeCMOT!)ll.Ha TO, '!TO B nocne,ItHHe ro,ltfI ROJ1H'I8CTBO pa6oT, Hanpa»neH
BHX Ha 06ecne11emte ycnoJmft HMeEHOI pa60TH Cl(}, 38MeTHO BOSpocno, 
cJie,ItyeT OTM8THTL ,ltOCTaTO'!HO BHCORYJ) anapm!ROCTL CYlll8CTBYJlltl!X 
cnepxnpoBO~ MSI'HHTBHX CHCTeM. ~o CBHSaHO ltaK C pa60TOI 06MO
TOR CMC B 8KCTpeMaJILBHX YOJIOBIDDC (BHOOKH8 M8X8HR1!8CKH8 Hal'pY3RH, 
ITJIO'J.'HOCTL. TOKS H Mal'HHTBH8 ITOJ.Ut, CB8pxmI3RaJI pa6011an TeMIIepaTYl)a), · 
TaK RO OTOYTOTBll8M llORa. e11te .ItOOTSTO'!HOI'O OJmTa llX np08KTHPOBaHJm 
H .n;JmTeJILHOI 8KCIJ.eyaT~. ll08TOMY HCCJie,Ito:eamm H CHCT8Ma.TH38InIJ{ 
oco6eHHocTel pa6om pasJIHTnmX YCTPOICTB SS!IIHTH CIIM, a Tmme npo
I.l8CcoB, DpOBOXO~ B cm.mx Mal'BltT8X npH anapWDC, JtBJIJmTCSI Heo6-
XO.I(HM!O,m H CB08BP8Memnnm ,ItJIJi 06ecne11e:ims: HM8lKBOOTH lt 6esaBapd
HOCTB B pa60T8 6Y.ItYJitHX CllM. 

ijeJil,I) pa60TH JIBJUl8TCJI C03,lt8HH8 Ha OCHOBe TeopeTH'I8CltHX H 
8KCll8PIDd8HTa.JII,HHX HOCJI6,lt0Bamtlt ycTpolcTB 38llt!ITH B 8JI8KTPOH30JISI
IlHOHlmX ROHCTP~ DBepxnpono,ItmllHX Mal'HHTOB uocTommoro TOKa; 
KOHKP8THO pa60Ta HarrpaBJieHa Ha: I) paspa60TKY B C03,lt8Hlt8 ycTpo!CTB 
a@>eKTnHo! a»~ aHepnm BS CllM npB anapHSIX:; 2) paspa60TRy 
MeTo.ItHRB pac11eTa nepexo,ItBHX a~eltTpOWU'BllTHHX H TeITJioBSX npo~eocoB 
B CJIOZlmX CMC O H8CROJII,KllJDt HH,ItyKTHBHO CBSl38HHLIMII ROHTYl)aMH;: 
3) cos,iciume BHCOKOBO.llLTHOi!: KIJROI'8HHOI , yoTSHOBKII ,ItJIR Hsyqemm ; · 
CBOi!:CTB 8~8KTPOH30~0mna: MaT8J)RMOB H KOHCTPYKilHi!, Hcnonsyfr 
MHX B CBepxnpoBo~:1cTPOi!:CTB8X pasJDAHOI'O ~HS.11emm; 4) npo- ' 
B8,lt8Hlt8 B lltH,ltltOMI'emm RCIIHTaHHI Ha 8JI8ltTplI'48CRYJ) np01!HOCT» o6pas
~OBMQHOJIHTHOI B OJIORCTQI 3~8ltTpOlt3~ B H8ROTOJ)WC'8JI8ltTpOlt30-
JIJIIlHOHH!iX KOHCTPYKilHI CB8pxIIpOBO,JtmllHX YCTPOi!:CTB; 5) 1paspa60TitY H 
C03,ItaJme ,BHCOKOBOJILTmlX TOKOBBO~OB B KPHOCTaTH C lltll,ItlQD4.r~eM. 
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Ha,Yimas: BOBRBHa OCHOBHUX peaynTaTOB )tHccepTariim:·r} B 
axc11epm1eBTax rio BBa:pdaoil aBaeyaxum aueprmr Ji:s CIIM,· 'He o6Jl8,Tt81)-
111ero Rl)ltOcTaTH11e6itol cTa.6lfJil!3altl!eli, BIIepme noxaaaHo, 11To npmle
HeJmo D Ka1l:8CTBO IIOrJIOTJrreJIII 8H6PI'lm_KOJU,IteBol JtYl'<>rSCBTeJ.U,BO! 
pemeTIQI aBTOMa.Ta ramemm IIOJlll, - BMeCTO TPIW!IniOHHOro OMll"l8CKOro 
COIIPOTBBJleJms:; - IIOBBO.l!HeT UOBUCH'l'I> a@ieKTl!BHOCTI>_aBSKyamm H 
CJmSHTI> .ttOCTHl'aeMYJ) IIpll 8TOM lUUtCm.lSJII,BYJl T8M1Iepa.Typyo6MOTD 
Mal'lmTa; 2} IIPe;o;JIOJteH H pea.mrsOBaH B c.xemx C pa,s.inron,n,m ClIM 
IIpBHD;ml Hlil!.IUUiPO:aamtJt aJ1eRTPB11ecxol ;o;yrn: Henocpe;o;cTBeHHo B IIPO
Mezy,rxax ,ltyl'OracHT8Jll,HOtl pemeTD C IIOMO!!ILD myHT.RpYJXl!IX_IlJiaBDX 
IIpOBOJI011ex; 3} paspaCSoTima z axcrie!)m!eHTSJlI>HO 11p0BepeBa HODan 
MeTO,Itillta pac11eTa Ha SBM 11epexo,ItHYX 8JleK'l'pOMaI'lllrrBia: JI'. TelIJlOBHX 
IIPoneccon IIPH a:saxymnm aHepnm HS CMC, 110SBOJlSfllllt8JI, - B oTJJll1me 
OT D8lllllHXC!I paHee. - paC1l:8THHM Dy'l'e:Y HCCJleltOBSTI, yxasamme IIPO
neccu B CJlOEHHX Cll'.CTeMaX C H8CKOJII,mDm: BH,ItyKTl!BBO CBSISa.BBW.m 
KOH'l7Pmm; 4} D SKCIIep:meHTax Ha MO.tt8JlSDCIIPOXO;o;HHX H80JUI'rOPOB 
IIOKa3aBO, 1!:TO SEIBHCHMOCTI> BaIIpJDtemm: 11epeRPUTWI.OT WlHHH 60KODO! 
IIOBepxHOC'l'H BS~OBHOro OCTO:aa, HaIIP&ep, BS tprOpoIµ".acTa B ll!Blt
KOM re.mm Ka.11ecTBeHHo OT.lll11l:aeTCJI OT HSBec'l.'lmX·p~ee Dpe;o;~TaBJleJmi 
.ttJ1JI ;o;pyrmc cpe,tt. 

· IlpattTRllecxaa µeHRocTI> H sua'tJHMocTI> paCSom:· I) Ha cTeH,tte 
JIB3 o:wm BBe;o;eno n·oJmTBYJ) 8KCIIJlYS'l'aIUll)HOBOe YC'J.'POICTDO salltlim 
CIIM (;o;o 3 KA 11 2 Lmc), · co.ttel)lEalllee · J!H,eyltIUIOHHo-~ecmdt IIPH
no.tt KOHTmtTHOft CllCTeM!i, OTJil'rtiaDl!Wtcs: OT cepHboro CS<>Jll.llllIM 6HC'l'p0-

. ;o;e!CTmI8?A, ll IIIYBTHPOBaHHYJl IlJia.BKHMI!! IIPOBOJI01l:KaMJ! ,ttyl'OraoHT8J.U,HYJ) 
pemeTxy; 2} B IIP0n8CCe COS;o;aHHJI CB8pxIIPOBO.ztm118:lt Mal'lmTBOit CRCT8W 
"K~eTpoH" (B OT;o;eJie HOBHX MeTOJtOB ycxopeBWI OIDm): a} HSrOToB
JieB H BBe;o;eH B 8KCIIJlYaTSIJ;Im HeceJ)Hlmdt aBTOWlT rameHU IIOJls: 
(AmI6} C xon,neBOI ,ltyl'OracnTeJJI,BOil pemeTKOi Ha IWJll)JDtemte aBaRya
Ittm ,.. 600 B; CS) IIO paspaCSOTWIHOi M8TOJtHKe. C HCIIOJII,SOBaBltelll SEY 

, \ .. 
B 8KCIIepDMeHTaJll,JIO BCCJle.ttOBaHH nepexo,ItHlile 8Jl8KTpOJllaI'HHTHHe IIJ)O-

neccH 1lPB CSHC'l'pO! 8J3aKY8ltH][ 8Bepnm BS OCHOBHOro CilM CHCTeMli Ha 

AmI6; paspaCSOTaBBM MeTO,Itillta pac11eTa Ha SBM MOllteT CSHTI, l!Cll0JIL30Ba
B8. K .JtJIH ~pyrxx CJIOZHWC CMC C H6CKOJILltHMH KH,IQ'lt%KBHO CBS3aHHmat 
KOHtypan; 3)cos~aHa (B 1972 ·r. - nepBall B ·ccCP ii ~pyrxx CTpaHax
y-qacTOnax OHHH)BHCOltOBOJil,'l'mUl ~oreBHas: YCTaBOBK8. "Hc:itplts• .ttJIJI 
HCCJle,ttoBamtl 8JI8KTPJN8CROI IIP011HOCTJI SJieKTPOllSOJimtHOBHHX Ma.Te
pJWIOB H KOBaTPYxnd B D,ltKOJl re.mm; 4) no pesy.n.TaTaM HCCJI8,tt0-
B&Bd, DpOBe,ttemna:Ha yoTaBOBRe "Hc:itplts•. peKOJl8HJtOBaHR ;o;JIJI. 

IIPHMeHeHm! B ltOBC'l'pymtllJIX ltO~eTma: Cmf BeCROJil,RO Dll,ItOB MOHO-
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JmTHoff·B CJIOBCTOft 8Jl8KTPOB30~, a Tmate IIpe,ll;JlOllteH, COS,tta.H, 
BCIIHTaB B'DBe.tteH B IIOCTOJ!HHyD SKCIIJlYaTanm> BHCOKOBOJII,THH! (70 KB) 

BBO.lt HOBOI KOHCTJ)YRm!H B !tpHOCTaT C D,ItlODI re.mi:eM; IIO,tto6Hl:,(e 
. -

BBO.Itll, IIOMHMO npxMeHeBJlll B . BHCOKOBOJil,THHX xpzoremm:x HCIIH'l'a-
T8J.U,HHX YCTaBOBRSX, MOry'l' HCIIOJlI,SOBaTI>C!I D T&mX CB8pxlIPOBO,ItmllRX 
ycTpOICTBaX, Kalt :im,eyKTHBHHe HaKOIIBTeJm aHepnm, aaepreTlil1l:8CKl!:e 
1taCSe.mi: lI T. 11. 

ABTop SaµµmJaeT: I) KOHCTJ)ymnm B pesyJlI>TaTH HCCJle,ttOBa.HlII 
B cxeMrut C pasJill'lllIHMll: CIIM HOBOro ycTpOICTBa 8Brutyaitim saep:rim, 
OCHOBaHHoro Ha HCIIOJU,30Bamm IIIYBTJ!POBaBHOI ,ltyl'OracRTCJlI,HOff pemeT
ltll; 2) .· M8TO.ttRKY pac~eTa Ha SBM nepexo,ttHHX 8JleKTp0Wll'llltTHHX lI · TeII
JlOllliX IIPoneccoB -B CJl_OlltHHX CMC C H8CKOJlI,IGIMlI BH,IIYRTHBHO CBJISammwI 
ROHTypm.m npz CSHc'l'poff aBmtyaIU!H aaep:rmt Bs ma; 3) pesyJU,TaTH 
HCCJie.ttO:eruml.Ha.BHCOR~BOJil,THOI KPHOreHHOI ycTaBOBKe "HcxpBs" 
IIOBepxHOCTHOI SJleKTpx-qecxol IIP01l:HOCTH B ll,JU(OM re.mm MO,lteJiel 
IIPOXO;o;HHX BSO.lUITOpoD H COS,ttamtyll C y-qeTOM 8THX pesyJil,TaTOB . 
KOHCTJ)ymnDJ BHCOKOBOJII,TBOro TOKOBBO,tta B KJ)llOCTBT C D;o;KHM reJmeM. 

Arrpo68.IIHJI padOTH. Ocaomme pesyJII,TaTH ,JUiccePTru.um oCScyz,zi;a
JIHcl> Ha HTC D IOOCO JIBS (!969-80 IT.), Ha BcecoDSHOM ceMHHape no 
CBepxnpoBO,JUIMOCTH B HAq BM.H.B.Kyp11aTOBa (!970 r.) B Ha sace,namm 
Hay-qHoro coBeta AH CCCP no ROMIIJ1e1tcuol IIPOCSJleMe "llay-qHHe ocHOBH. 
BCIIOJII,30BaBWt CBepxIIPOBO.ttHMOC'l'K D aHepreTBRe" (MocRBa, I973 r.). 
PesyJII,TSTH paCSoT, mmOJIHeHBHX IIO TeMe ,JUICCePTaznm, . .ttOMa,Itlil38Jil!Cl, 
Ha YilI MeJE,IcyHapO;o;HOft KOH~epes:nim: COinlaJilICT~eCKl:lX CTpaH IIO g&t8HK8 
B Texmme HKSKHX TeMIIepaTyp (~es,tteH, r,m>, I969 r.); II, Y n YI 
BcecoDsma coBeutaH;llmC no ycxopneJlffM sapinteruna: 11acTxn (MocKBa, 
I970; .IT,yCSna, I976 H I97B);XYIII BcecoDsHoM coBel!laHHR no 4Jl!Sl!Ke 
HllSKHX TeMIIepaTyp (l{ouenx, I972}; m BceCOll8HO! Hay-qHO-Texmrqec
KOi! KOl$3pes:nim: IIO 8.II8R'l'p0MalllBHOCTJ)OeHllll (B.luwn,mp, !973); 
BcecOD3HOff KO.pem:nm "Wsmta )tH8JieltTpllROB H nepcIIeRTDllH ea 
pasmrrmt" (Jiemmrpa,n, I973}; Meuysoncxol HaytIHo-TeXll!l"lecxol 
KO.pem::tm1 ~o Texmrqecxoff CBepxnpoB0.1tlDIOCTB (A.7IymTa, I9'75); 
Me:.eyHapO;o;HON cnmosB,YKe IIO BHCOROBOJU,THOI 8Jl8KTp0H3~ ,1tJIS1 

HllSROTeMIIepaTypHHX IIPRHeHeHd (Bpon.na.B, IIHP, !976). 
IlyCS.mraaµn._OCHOBHHe IIMOXeHU H pesyJlI>Tanl ,1UICC8P'l'aitl!il 

onydJ!JmoBaBH B mr,tte 11e'l'Hpex oimcamrl noCSpeTemd x aBTopcltDI 
CBl',leTWcmiax B On1.1er1B.o: OHJIOTS, B BIQe cTaTel :a QPB8.1I8X 
~, IITS, ffl • •a.i:elt'l'pOTexmn:ecMS: 1IPOJ.UDLJ1eHBocT1>", 
IIP8IIpErrO:S E COOCSl!lemd O"rlffi!, ,ttOU8,ltOB B Tpy;JtaX yxasamna: BHllle 
COBeJlSJDII. KOHq>epemntl!. B OCHOBY JtHCcepTamm IIOJIO:emi 13 ne11aT
ma: pa.CSOT, IIPHBC.ttemmx B CilllCKe .lDITepaTypH. 
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· CTJ)YltTypa H 06'!.eM lll!ccep~amm onpe.neJIJD>Tcs: Hsdpa.HHol Teuol. 
PadoTa COCTORT HS BBe,nemm, 'l:eTHpeX rJiaB, SaRJIIJtiemtJI :e: npuoxemdt. 
OcHOBHOI MaTepKaJI ~ccepTanim KSJIOXeH Ha 150 CTPammax MaIIIKHO
mtcuoro TeKcTa K KJIJmCTPKPYeTcs: 62 pxcymtSMH :e: IO Ta~SMH. 
EKd.1morpaqarqecKKI CmtCOK JmTepaTYl)H CO,D;epimT 129·HBJIMeHO:eam!I. 

KPATKOE CO,I[EPJtAirnE PAEOTH 
BBe~emre paCKPLIBaeT aKTY'aJII,HOCT» T8Mll, CO,D;8p:KJIT nOCTaHOmty 

sa,naw H UeJilil HCCJI8,D;OB8HIII, OTpazaeT uaytmyJ) HOBllSHY, SHa'l:HMOCT» 
H npaxTK'l:eCKYI) neHHOCT» OCHOBHHX pesyJII,TaTOB padOTH. 

B nepBo:lt odsopuol rJiaBe npee,neua KJ!aCC.Hq&mmnm cBepxnpOBo
.ItlDl!HX Ma.I'HHTOB qiHSH'l:8CKBX YCTaHOBOK no Ha3Ha1l:8HHll, pemmy padoTH, 
MeTO,D;aM CTad.wmsanim H cnocody KPHOCTaTl!pOBamm OdMOTKK, a T8.11Ze· 
no Be.mtmHe sanaceHHo:lt suepnm. 0~ :e:s napaMeTpoB, xapaxTep:e:
syDitKX Ha,D;exHOCT:& padoTH CIIM np:e: onpe,ne.nemna: BHdpauma: YCTPOICT-

2 -Bax aBaxyanim,SIBJIHeTcs: W J ( vi - sanaceHHaa auepl'Rlt, J - ltllOT-
HOCT:& TOKa B npoBo,nmme). Taxo:lt napaMeTp :e:cnOJI:&SfeTCSI, B 'l:acTHOCTII, 
B JioypeucoBCKOI JiadopaTopmr Cll!A(M.A.Guui.,P~ LBL-671~ fJ77}. · 
YxasaHa BeJlH'lmHa aToro napaMeTpa (WJ2::::6·ro23 'JJll,.A2/M4), np:ra: 
npemmieHHH KOTOpol desonacHOCT:& MaI'HllTOB C noMOll!:&IJ Tl)8,ltHilltOHHI:IX 
racRTeJI:&HHX conpoTHBJieHHI ue MOJteT dHT:& odecne1l:eHa des ,i:pesuep
uoro YBeJm'l:emm uanpsmeHll.lt aBaKyamm. IloaTOJIY .JtJISI· Tama: CllM 
nMecoodpasHa paspadOTKa cneqllaJl:&HHX ycTpolcTB SWitl![TH. KpneplleM 
desonacHOCTH B .D;a.HHOM CJJY1l:ae JIB.JmeTCJl UMOCTHOCT:& npOBO.D;mma_ 
o6MOTKK CilM B CaMOI HarpeTol TO'l:Ke, KOTOpol odwmo JmJIS:eTCS: TO'l:Ka, 
nepBO:lt noTepmllllaff CB8PXJlPOBO,D;i!MOCTI, np:e: aBap:e:IHOM nepexo,ne MaI'

HXTa a HOPI\IBJl:&HOe cocTOJDme. C 11l:eTOM yxasauuoro KPHTepu deso
nacuocrn .JtJ1SI SWitl![TH KPYJIHHX CilM C BHCOKOI llJIOTHOCT:&11 TOKa (,no 
109 A.M-2) :e: napaM8TpOM \.If::. ro25 'JJ11,.A2/u4 B JioypeHCOBCKOI 
JiadopaTop:im, Hanpl04ep, npe,ItJial'aeTCJl Ill)HM8HXU. i ycTpolcTBO; 
odecne'llD38Illllee dHCTPYD ,neTeKitHD Ha'l:aJia nepexo,na n :e:cnonsYJ)lltee 
.JtJ1SI nor.11o~emm aHeprmt HeJmHe:ltHoe (TJIPHTOBoe) conpoT~eHXe B 
co,i:eTaHHH c aJJIDlliDmeBol TPYdol, pacno.110JteHHol B Henoope,ncTBeHHol 
6JmsoCTH OT 06MOTKK, xopomo C Bel RH.D;yKTIIBHO CBlISaHHOI H lD48Jllll81 
KPHOreHHYI) TeMllepaTypy. 

Ilp:e:Be,D;eHH npoeps H 8.H8JlllSl!pYl)TCJl OCHOBHHe xapaKTepHHe 
aBap:m B CMC, odcY3,It8I)TCJI :e:x lJPlf'IHllH :e: BOSMOXHHe noCJie.D;cTBWI. 
IloitasaHo, 'l:TO 60JW11HHCTBO aBapd B CIIM, ue odecne,i:eHHHX KPHO
cTaTH'l:8CKOI CTad.wmsmtRel, CBm3aHO C nepexo,D;OM ,i:acT:e: CB8PXIIPOBO,D;
HJIKa B uopMEUn,Hoe qocTomme. qpesuepuoe y:eeJm'l:eu:e:e Teunepa'l'YJ)H 
oT,nenma: 11l:acTKOB oduoTOK, dOJllillllte a.11eKTl)H1l:ecKKe uanpsmemm 
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B HHX, p83KOe yBeJmqeHHe ~aBJleHIDI B KPHOCTaTe ~o H8,D;OfiYCTHMWC 
3Ha1l:eimtt - OC_HOBlllle onaCHOCTH npH TaKHX nepexo,nax. O~H H3 cno
codoB HS6eJKaTI, HJIH YM8H1,lllI[T1, 06'beM IlOBpeJK.D;eHHil !!pH aBaprurx: B CIDA 
- o6ecneqeHHe sippeKTHBHOil sBaxyrunm H3 1mx sHepI'lW sa npe,neJIH 
KPHOCTaTOB. &ro, B oco6eHHOCTH, OT~OCHTCJl K CIDA H3 npOBO,D;HHKOB c 
BHCOKKM K03~8HTOM SallOJIHeHHJl CBepxnpOBO.iumKOM. PaccMOTpellll 
H8ROTOpHe oco6eHHOCTK npoueccoB B 06MOTKaX BuyTpeHH8CTa6HJlli3HPO
BaHHWC CillA npH aBapKimoli 3BaKYaumI H3 HHX auepI'lW. llpe,ll,110llteHa 
CHCTeMa Tex~eCKIDC napaMeTpOB, xapaKTepH3ynI!WC pa6oTy ycTpOliCTB 
aBaxyrunm sHeprM RS CIIM. llpnBe.D;eHll Hrui:6o~ee pacnpocTpaHeHlllle 
npxmmIIKam,Hlle s~eKTpnqecKHe cxew sBaxyrunm n KPaTrw xapaKTepn
syx:>TcJI me OCHOBHlle s~eMeHTli. C,D;eJiaH BUBO.I( O ue~ecoo6pa3HOCTH 
KCilOJll,30BaHKSI .JtJ1SI 8BaKyai:um aHep:rmi: H3 CIDA ope~ pasMepoB 
(.I(O ~ 3 M,U:at) KOJll,UeBHX .nyroracHTeJII,HIDC pemeTOK (.UP) cepHiiHwc 
aBTOMaTOB rameHHJl IlOJl.lI (AI'II). o6ecneqHBaRllltIDC BllBO,D; s11ep!"..m npK 
IlOCTOJlHHOM HanpmteHHR Ha KOHUBX 06MOTKH CIIM. PaccMOTpellll npHHUHil 
pa60TH H OCHOBlllle .I(OCTOHHCTBa JU> nape.I( .J:U)yrRMH nor~OTHTeJl.RMII 

" . 

aHep:rmi:. IIcnom,soBaHHe AI'II .JtJ1SI 3BaKYam a11epI'lW HS CIIM BnepBHe 
npe,l1,1IOJK8HO H OCYJll8CTB~eHO B JIBS OIDlli I. 

BTOpaR r~aBa IlOCBJmteHa pac'l:eTHOMY H aKcriepm.1eHTaJll,HOMY 
HCC~e,D;OBaHHD nepexo.rumx 3~8RTpOMarHHTHWC H Ten~OBHX npoueccOB B 
~yx BHYTP8HH8CTa6HJIHsHpOBammx CIIM pa3JIHqHOli KOHCTPYKI-tHH J:PK 
6HcTpoli 3BaKyrunm 3Hep:rmi: HS HIDC C KCil0Jll,30BaHHeM pasHoro THna 
nor~oTHTeJiett sHeprKH. 

B pa3JIHqllllX pemIMa.X 3BaKYaumI aHepnm: H3 CIJM (0,15 KA; 8 T; 
50 R,U,xt; j pa6 .no 2, 3 · 108 A. M-2) , B TOM tmCJle B aBapHiiHOM peJKRMe 
C npeBWIJeimeM KPHTK1l:8CKOrO TORa 06MOTKK, cpaBHHBaJIHCI, 3ipp8KTHB
HOCTK 3BaKYarntli 'a o6HtIHOe OMH118CKOe conpOTHBJieHHe H ,nyroraCHT8Jl1,
HYD pemeTey AI'II 21. 3qxlleRTHBHOCT1, onpe,D;e.11.fLllaCl, OTHO!lleHHeM ,D;OJIH 
3HeprKH, Bll.I(8JIHBllleilcJl B Hapy,JtHOM nor~OTHTeJie, K IlOJIHOR 3HeprHK, 
sanaceHHott B MarHHTe. 06MOTKa MaI'HHTa BHilOJIHeHa TaK, qTo npaKTH
qecKH npOBO,D;HHK MOJKHO CtmTaTI, ~a6aTK1l:80KH H30JIHI)OB8.HHl:lM OT 
JKH,IU<oro re.JIHJI. KpoMe Toro, B o6MOTKe CYlll8CTByeT H8CKOJU,RO 3011 C 
O~HaKOBO 6JUISKKM K KPHTH1l:8CKOMY COCTOJIHHeM. Ha pnc.IA IlOKa3aHO, 
qTo !!pH O~HaKOBHX Ha1l:aJII,HWC yc~ommx aippeKTKBHOCTI, 3BaKYaumI 
sHepnm Hs .I(aHHoro CillA Ha AI'II BWIJe, qeM Ha OMKtl:ecKoe conpoTHBJie
HHe. ,IlaJree no sKcneplIMeHTaJII,HHM .D;amruM pacctmTaHa TeMIIepaTypa 
Ca.MOR HarpeTOR TQqKK 06MOTKH npx HCil0Jll,30BaimlI o6omc TKilOB 
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Pac.I. :3KcnepBM6HTaJihlllle (A) B pac-qeTHHe (E) peayALTaTH BCCAe,ItO
BaHHi npo~eccoB 8BaKyaitWI aHeprml ll3 CIIM C BHCOKOI llAOT
HOCTl,J) TOKa [2J. A - awmcm.tocu aqxpeKT.l&:BHOCTB aBaKYaitWI 
( ? ) OT B6JllltUiHH Ma.RClIMaJil,HOrO Hanpsmemm Ha KO~ax OOMOT
KH MarHHTa ,ItJI.11 pa3JIH11HHX aHepronorAOTBTMel: I,2 - Ha'qaJih
Hlil TOK MarHHTa J MO =120 A, P~HOii aanycK 8811lHTH; 3,4 -
aBTOMaTl:l'lecxnl aanycK IIO,It ,ItelCTBH8M HarpeBaTeJIJI B 00MOTK6, 
::J MO= !20 A; 5,6 - 8l!TOMaTR'16CKHI aanycK, KPBTR'l6CKH! 

TOK ( ~ !47 A). E - SaBHClIMOCTL H8Jt00JlhlllHX TeMnepaTyp OOMOTKH 
OT Be~HH 'U 8B,Ma.Rc B 13peMeHB nomoro nepeKJ11ReHHJI TOita 
B aHepronorAoTBTeAh: I,2 - 'U

8
B,MaKC = 300 B; 3-350 B; 

4,5 - 400 B; 6,7 - 500 B; 8,9 - 800 B; IO,II - !000 B; 
!2 - !500 B. IlylmTH!)HH8 !tpnlie - 8BaJtY~ Ha AI'II, CMomHHe 
- Ha OMK'16CK06 COilpOT.HBJleHHe. 

norAOTBTeAel aHepI'lm B lf]3yx pasJll!'llDiX no OHCTPO.ItelcTmm nepeJ:tJID
-qaTMel TOKa B pemn.iax C pasHHM no BeJIH1mHe HanprotemteM 9BaKy~, 
Ilpm 9TOM BCll0Ah30Ba.JIOCL YPaBHemte TeMOBOro OaJiaHca Ilpll 8.JJ;llaOaTll
-qecKOM,HaI'peBe aAeMeHTapaoro OO'LeMa npOBo.nmma TPaHCllOPTHHM TOROK, 

KOTOpoe IIOCJie pas,ItMeHl!JI nepeMemmx ll lilHTerpllpOBaHlUI 9anHCHB8.eTCH, 
Kalt 

C (T) c( t) 

T i; 

,sz.ef J;e/;f dT = Ji,z(f.)dt, r.1te: 

~k 0 
- ;rneJII,HaJl TeMO8111tOC'l'l, 8Jl8M8H'f8 AJl][Hl,t DpOBO.ttBJ[!taj 

- TPaHCIIOpTmdt TOR, Ha"'IEIM C MOMeHTa IIOJmJIBHJUI HOpil8Jll,-

6 

aoR soHH B oOMOTKe; T - TeMnepa-rypa npoBo~; t - BpeWI; 
.P ( T} , d LL S - y,ItenHHe sAeitTpl:l'lecxoe conpoTl!BJleHBe B Bee, 

a T8IO!te MO~h nonepe~oro ce-qemm npoBo~. JieBaK -qacTL 
ypaBHemm ,ItJI.11 JIDOoro Cm.! MOXCT 0HT:r.·npe,ItcT8l3.ireHaonpe,ItMeHHo! 
~el, H83amtC1!Ml,IM apryueHTOM ROTopol JmJIJleTCH TeMIIepaTypa 
CaMOI HarpeTOi TO'UGI OOMOTKH, IlpaBaK -qacTL ypaBHeHWI xapaKTepl!
syeT KOAl:l'lecTBO ml,Ile.mmmeroCH•B oOMOTKe TenAa B·no.1tc't1i!THBaeTcH 
no s1tcnepRMeHT8Jl1,HHM.KPBBHM HSMeaemm TOKa IIpB SBaJtY~ aiiephm, 
Ha'lltHaJI C MOMCHTa llOJIBJleH:HHJIOpYanH~i SOHH B OOMOTK~. 0TM8TBM, 
'qTO Bemroma npaBOI -qacn ypaBHemm ,ItJIJl·peEBMOB SBaJtY~ Ha HeJIB
HeiHoe conpoT.HBJieHBe HJIH AI'II npx6JmsH:TenHo B I,5 pasa Mear,me, 
-qell( 1IpB SBaRYSitD Ha OMH1lecxoe conpoT.HBJlemte. CooTBeTCTB8HHO 
y-MeHl,lllaeTCH ll TeMnepaTypa Ca.MOI aarpeTOi TO'tJRH. 

Ha pnc.IE ·,Italili pac-qeTHHe lq)Bmle samtcm.iocTeif saa-qeHBI Malt-

· cBMaJll,HHX TeMIIepaTYP'OOMOTKB pacCMa'rpBBaeMoro•MarHHTa OT B8Jm1mH 
BpeMemt noAHoro nepeRJil)-qeH:HH TOita B norAoTBTen aaep:rmr ( t n.nep> 
ll MaRCBMaJll,Horo aaa-qemm HallpSD[eH:HH sBaKy~ ('U8B,MaKC) .ItJIJI 
axcnoae~aALHoro B mmelHoro xapaKTepoB cHllllteHWI TOKa co sHa-qe
H:HH !20 A. Ha 8Tl!X pac-qeTHHX !tpBmlX cAe'A;YeT, 'iTO npB O'AJDISltOBliX 
OHC'rpO,ItelcTmm nepeRJlll'llaTeJlfl·TOKa ll MaKcm&aJJl,HOM SHa'qCHBll Hanp.11-
zeH:HH aBaxy~ TeMnepaTypa OOMOTRll B CaMOI HaI'p8TOl•TO'qlt8 Ilpll 
Rcnonso:samm AI'II 11em,me, 'ieM npB aBaxy~ Ha conpoTBBAemte. 

HCC.18,ItOBaHH Taue nepexo,ItHHe npo~eCCH npB <SHCTPOI 9Baxy~ 
aaepm llS CMC "K~eTpOH" (puc.2) - CBCpxllpOBO~el CBRitllll 
ROJ1Jl8ltTHBHOro .mme:AHoro. YCKOPBTMJI. / 3/. HSJIOlleHa M8TO,It1Dta paclleTa 
nepexo.u;ma npo~eccoB B llO,Itodma c.r.c, OC008HHOCTl,J) KOHOTPYltlUDi 
KOTOpHX JIBJUI8TCJi H8Jlll'lm8 H8CKOJIJ:iRllX BBJO'KTllBHO CBJISaHHHX·c OCHO:S
HOI o6MoTxol. 1toHTYPoB. CoOTBeTcTBYJ)DlaSl nporpaMMa .ItJIJI amf nosBOJ111eT 
onpe,IteJIHT:r. BeJill'llHHli TOKOB, TeMIIepaTyp Harpe:aa JI ,ItOJiel·aHepl'JIIJI, 
BH,IteJIJIIBlllel1CH'. ItaK. ~ OOMOTite CIIM (B. c~ae nepexo,Ita ee B HOpMMI,
HOe COCTO.fIHHe),'TaK BB OT,IteA:r.HHX ROHTYPa:lC 8A8M8HTOB KOHCTpym,om. 
OcHOBHHe Jl3 . .ItOIJYill8Iml, IlpllHHTHX B nporpaMMe: Ml'HOBeHHHI nepexo,It 
Beel oOMOTKll CIIM B HOPMaJll,HOe COCTOHHBe, ecJIB TW.OBOI IlpOBCXO,Itll'l'j 
OTCYTCTBne aHepreTl:l'l:8CKBX IIOTep:r. B OOMOTRe CilM llPB 9BaxyaitD JI 

TeMOO'l',tta,m OT JlllOOro BS pac-qeTHHX KOHTYPOB B lltH,ItKHI re.mrl. IlpH
Be,IteHH Ma.TeMaTB-qec1toe Ollllcmme npoueccoB B OOl!lWI cxeMa pemelililJI 
sa.Ita-qn, AJrropl!TM pac-qeTa npe,ItCTaBJ!JleT coool pemeime cacTeMH .ItK!P
~peHIUiaJihHHX YPaBHeHBI ,ItJI.11 H8M8I'HlJ1IBBaXllVll CJIIJI pac-qeTHHX KOHTY-
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PKc.2. 

$1 
:! • 

CBepxnpOBO~ WU'mlTHaJl CllCTeMa "KOJUJ.leTpOH" C HeCJtOJil,
IWMH lUJ,IJ;y'ltTiIBHO CBJISamnDm . ItOHTypawt aJieMeHTOB ItOHCTPY1tU}IH: 
I - 06MOT1ta ocHOBHoro CilM; 2 - onopHHe Me;mme IJJiacTmm; 
3,4 - ~JAeCitaJI H 6O1toBaJ1 qacTH pesoHaTopoB HB Me,Itit 
BHCOitO!. ~CTOTY · ( J3oo1< /.Pl./).k Z 65 ) ; .5 - BaJtYYMH!ili ItOJtyx; 
6,? - JtPiilllltH BrucyyMHoro Itaxyxa H reJIHeBoro JtPHOcTaTa OCHOB
Horo CIIM; 8 - Me,IUIYit asoTHHit a!tpaHi 9,IO - HapYJUISJl H 
BlJYTpeHHJm cTeHKH reJIHeBoro 1tpHocTaTa. 

poB. B ypaBH8HJISX XCllOBDBOBaHY aJieMeHTH o6paTHOtt Ma.Tp:IDJ,I,[ 
onpe,i:teJIHTeJIB:, cocTaBJieHHoro HB B~ co6cTBemmx H BBSHMHHX 
HJWKTHBHOCTeit 8TlitX ItOHTYIJOB. CHCTeMa ypaBHeBHit pemaJiaCb MeTO,ltOM 
PyHre-l{yTTa, npH·aTOM onpe,i:teJJJIJIHCb HBMeHeBHSt HSMaI'HJARBa!JlltllX CHJ! 
B lt8l!UtOMROHType Ha It8Z,ltOM BH6paHHOM mare Ji!HTerpltpOBaHWI. 3aTeM 
Ha lt8l!UtOM mare no BpeMeHH pacc~amtcb conpoTHBJieBHSt H TeIIJio
eMitocTH ROHTYIJOB H COOTBe'l'C'l'BYJJII!lle npHpOC'l'H aHeprHH, BH,J:teJlHBllleitca: 
B lt8l!UtOM HB ma:. HaitoHe~. onpe,i:teJIHJIHCb TeMIIepaTypH ltOHTYPOB. Taitoil 
nHRJ1 pacqeTOB MHoro!tpaTHO noB'l'Op!tlICH ,ltO BH,J:teJiemm Beel HaitOIIJieHHOI 
aHeprHH B HapyxHOM norJIOTHTeJie, O6MOTite CIIM (npH ee nepexo,i:te} H 
pacqeTma: ltOHTYIJ8X aJieMeHTOB ltOHCTPY1tU}IH• 

Y'ItasaHY OCHOBHHe OTJJl!lm.lI npe,ItJIOlleHHOil nporpa.MMY ,ItJlH 3BM OT 
HBBecTHo:lt MeTO,ItltltH pacqeTa,,Q.uen.ch"(M}J.'Wi.lson. Pi.ep'ti.nt RHEL/M, 
1968). Hm4eqeHH nyTH ycoBepmeHcTBoBamm npe,ItJIOJteHBo! nporpaMMH. 

PacqeTH no paspa6OTaHHOI M8TO,Itltlte Itaqec'l'B8HHO npoBepeHH B 
a1tcnePHMeHTax no 6HCTPOit SBaJtY~ aHeprJm HB CMC "KOJUJ.leTpoH" 
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Pesym,TaTH pacqeTOB H a1tcnepm.i:eHTOB no 8BaJtY~ aHeprHH Ha 

AI'III6 HB CMC "Ko~eTpoH",6es pesoHaTopHo-Mo,i:tym,Horo ysJia 
(A) H c TpeM!l pesoHaTop~ (E); I,2 - aHeprHH,_ BHBe~eHHa.JI 

HB !tpHOCTaTa; 3 - cpe,J:tHee BHaqeHHe HaIIproltemm 8BaJtY~; 
4

1 
- noJIHoe HBMeHeHHe BlJYTpeHHel 3HeprHH· r8JWH ( Q ) B 

O67>eMe !tpHOC'l'aTa co CTOHitOM Ba Bpe~ H3MepeHHit ( .., 2 MHHY
TH); 4 - HBM8HeHHe BlJYTP8HHe! aHeprHH re.mm, o6ycJIOBJleHHCle 
'l'OJ!I,ItO 3BaJtYaI.tH8! ( Q 8B) i 5 - TeIIJIOBH,J:teJieIDJJ! B CTeHitax: 
reJIHeBoro !tpHOCTaTa; 6 ~ aHepreT~ecitHe 'ITOTepH B O6MO'l'Ite 
CIIM; ? - Cyt,!MapHHe pacqeTHHe . TeITJIOBH,J:teJieHHSJ:, BOCnpHlmMaeM!le 
EI.mWM reJIReM B ItPROCTaTe CilM; 8-9 - co6cTB8HHaJI HH.J:tYltTHB
HOCTb o6MOTKH CIIM; IO - Cyt,!MapHHe TeITJIOBH,J:teJieBHSt B onop:awc 
lIJlaCTHHax:; II - Cyt,!MapHHe pacqeTHHe 'l'8IIJIOBH,lteJieHRSI, BOC
npHHHMaeM!le llW,lUtHM reJIHeM B !tpHOCTaTe CIDJ H BaHHaX peso
HaTopoB; 12 - TeMIIepaTypa pesoHaTopa; 13 - pacqeTHHI a,ItRa-
6aT~ec:rm:lt HarpeB pesoHaTopa. I!yrutTHPHHe ttpmme - aKcnep:H
MeHT, CITJIOmHHe - pacqeT. 
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PRc.4. YcTpolcTBa aBaeyaium aHeprD HS CIIM nocToinmoro To1ta, 
OCHOBaHHHe 1Ia HCllOJU,30Balllffl myHTHpOBa.HHHX ,uyroracHTeJil,HHX 
pemeT01t (JIJJtR) • _:,::; ·· . 

1 
· 

A - np:atmmm8Jll,H8Jl aJ1e1tTpl'I1ieCKBJI cxe:Ma ycTpO!CTBQ C O,IOIOI 
IJJUUIROI npOBOJIO'lltOI (6) H 6HCTl)O,ttelcTByD!IHM nepeltJIJJtlaTeJieM 
'rOlta (2); 'BHHsy<.> Toro lite ycTpoftciT:aa ·c T:HpHCTOpmm nepe
KJIDliaTM8M T01ta: I -·HCTO'lllllllt IIHTaHWI; 3 ~ CBepxnpOBO,ItlDltltit 

· Mal'HHT; 4 :..· :,tta:Or1DI:i nepexo.tta; 5 - IIUtP; ? , 8 :.. BKJill1i81l!ltKe 
aJieMeHTH. B - TO ·xe ..; cf H8CKOJU,KitMH IIpOBOJ101UtaMH H BltJID

tl8.lllllHMK 8Jl8M8HTSMH. B - KOHCTpymn!Ji IIJJtP CO CM8HHl:D4 6JIOROM 
(nos.I2,I4,I5) IJJiaBm npoBoJ1011e1t: 9 ._ :Me,IOIM JIJiacTma; 
!0,l! ~·:asOJIHpYJ)lltl![B npoltJ18,ltIGI; 12 ·- llJiaBKM npoBOJIO~; 
13,15 H 151

- MaI'HHTOnpOBO.tti 14 H·I4
1

- l!lBOJlBll;HOHHHI KOJtyx. 

r - OTltJllltieHHe :HJI,ttyKTHBHOrO·HaKOllHTeJlll'aHep:rmi: YCTP?ICTBOM 
no cxeue B c Mal'HHTHIDm paspJJ.IOmKm.m B KatiecTBeBKJ!DliaD!tll 
aJieMeHTOB:' 1wi - 06Ill}II ·ToK; :lw1,:.. TOK tiepes IIUtPi t<Arn -
nanpazemie na BliBO,ttax nepemtiaTeJlll TOKa (cepH:lhmit AI'II30-42); 
2 - MOM8HT pasMllltaHIDl',uyroracHTMLHWC KOHTaKTOB AI'II30; 
3 -MOM8HT saropamm ycorolmwc ltOpOTKHX ,uyr BO Bcex npo
MexyTKSX IIJJtP; =1w3 - TOK tiepes nepeltJllltiaTeJII, TOKa; 'Jwr,
l'!MllYJlLC TOKa tiepes BRJID'laDlllR! aJieMeHT; 
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PRc.5. PesyJU,TaTH HCCJ18,ttOBaHHI IlOBepXHOCTHOtt aJieKTpl'I1ieCKOI npoti-
' HOCTH uo.tte.rie:tt npoxo~ HSOJlllTopoB B im,ttKOM reJIHH (a) :e: 

BHllOJIHeHHM: Ha OCHOBe 8THX pesyJU,TaTOB HOBM KOHCTl)ymnuI 
BHCOKOBOJU,THOrO TOKOBBO,tta B RpltOcTaT C ll,ll;Km,I reJIHeM (6). 
a}'.-_3aBHCHMOCTH HanpJ!llteIDUI nepe1tpHTHJl ( 'l./nep) OT_ TOJmtRHH 
1/ISOJUll.t'IOHHOro ocTOBa ( A· ) H OT paccTOJmWI . L B .pasHHX . 
cpe,ItaX: l :.. U.ttKOM asoTe; 2 - U.ttKOM re.mm (2a -~ 
HHe SHatieHJ!JI); .3 - rasoo6pasHOM reJIHH · (293 K); 4 - BOs,ItYXe 
(293 K); ltl)ecTHROM oTMetieHH ,ttaHHHe :e:cllHTam!I B TpaHcqiopua
TOpHOM :MaCJie (45 KBs '"/2,5 MM). CTpeJIK8MH ,ttaH pas6poc 
:3KCll8PJIIM8HT8Jll,HHX SHatieHHI, IIJlJ!MUMI! tiepT01Ut8Mll - ,ttOBepz
TMLHH! HHTepBaJI C .KO aqxp. H~8lEHOCUt cl = 0, 95 • A - . HSOJIJl
$'10~1 OCTOB; B - saseMJieHHM: BTYJIItai B - TOKOB8,IJ;yllllll 
CTepxeHL. 
6)-I - TOKOBe,Il,yll!HI CTepxem,; 2 - OCHOBHOI H30,nsmHOHHHI 
OCTOB HS JIHIIltOI CTeltJIOJiaKOTitaHH Ha OCHOBe llOJllDIMlil,ttHOro 
CBStSYDll!ero; 3 - c'l>eMHM tiacTL :aso.nsmHOHHoro ocToBa; 4 H 5 -
"TenJJHtt" H "XOJici~" ltOlml:l 3a88MJ18HHOI 060JI01DG!i 6,7 -
BliCOltOBOJlLTHHe 38XJIM H aJieltTl)O,tt; 8 - BHXO.tt OXJ18E}t8J)JqP,rO re
JIRR:j 9 - BHCOKOBOJU,THHft 81q)aHj IO - BJiar03alll}ITH!dt K03HP8Ki 
II - Kp!mIKa itpJ/IOCTaTa; 12 ._ CKOJU,3.fDil88 ynJIOTHemrn; 13 -
rasooroonHHn xosupex. 
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Ha AI'Il c Hecepximo! ,izyroracHTem,Ho! pemeT1tott. Trucott AI'Il cos.n;a.H 
CIIenHaJI:E,HO .IJ;Jill S811tRTli .IJ;aHHO! CMG. HeROTOpue pesyJU,TaTli HCCJie.IJ;OBa
HH! np:ime.n;eau iia PRC. 3, r.n;e IIORasaau B SaBHCHMOCTH OT Ha'IJallHOro 
TORa Jo .IJ;OJIH aH'eprn!, BUBe.IJ;eHHO! HS Iq)HOCTaTa (Iq)l'IBlie I H 2) H 
mmemmmeilCJ'I B ROHTypax H3 H8PlltaB8DI11ett CTSJm (Iq)l!BWI 5) H H3 M~ 
pasJIH'qHOft 'Il{CTOTU (Iq)HBU8 IO,II). Kp:ima.a: 8 OTpaxaeT oco6eHHOCTI, 
MarHHTHOro IIOBe.n;eHWI 06MOTKH CIIM CHCTeMU "K~eTpOH". KOTOpoe B 
neJIOM onpe.n;0JIJieTCH .IJ;Ha.Ma!'H8THSMOM CBepxnpOBO.n;.mlle! 06MOTKH, 6oAee 
SaMeTHUM B MeH:blllllX Ma.I'HHTHWC IIOJlllX: co6cTB8HH8Jl HH,eyltTHBHOCTI, 
CIIM npH HSMeHellllH TOKa OT 0,5 KA .n;o 2,5 KA necxom,Ko BospacTaJia 1 

ocTaB8JlCI, Bee BpeMH MeHl,llle ee pac"leTHoro sHa"lel'.mlI, onpe.n;eJieHHoro 
rum .IJ;Jill_o6wmott HecBepxnpoBOJ.UDitett RaTymKH. 

Ilpe.n;cT™eHH!:lii B rme 2 aKcnepHMeHTaJII>mil! MaTepxaJI_.n;oxasu
BaeT Ha.IJ;e,myi) pa6oTy AI'Il B PeimMaX aBapHitHOft H MaHOBOtt SBaxya
nHit aHeprHH HS CIIM. Boero OCYI118CTMeHO CBHllle 200 KOMMYTaqHi1 TO
KOB (OT 40 .n;o 3000 A} meCTH pasJIHliHll'.X CIIM (OT 0,05 .n;o I,I M.U,,t} 
C IIOMOIIiI,D AI'Il Tpex THIIOB. 

B TpeT1,ef rme npe.n;cT™eH-Pf.[.I( TeXHH"lecrn pemeHH!, Han
P™eHHUX Ha ycoBepmeHCTBOBaHHe ceJ)HilHUX aBTOMaTOB rameHWI nMH 
.IJ;Jill HCITOJil,SOBaHWI RX B cxeMBX S81ltRTli CBepxnpoBO~ Ma.I'HHTOB. 
IlpewrOJKeHHUe H peaJmsOBamwe B BH.IJ;e OllUTHllX o6pasnoB YCTPO!CTBa 
HCilUTaHU B cxeMaX C HHJlYRTHBHUMl! HrutOIIHTe.llSIMH ::meprmt H CilM B 
pEllltHMaX aBap:e:ttHoii H ri~oBott aBaKYanHR aHeprmi. IloRaaaao, "ITO 
RCITOJll,SOBaHHe 8THX ycTpOi!CTB 13 ,· cxeMaX SamHTli CIIM noaBOMeT 3Ha
"IHT8Jll,HO YM8Hl,llll:ITI, BpeMH f, n.nep• yBeJIR'qHTI, MrutCHMaJU,HUe aHepro
eMROCTI, R HarrpJilltemrn 8BrutY~ ( 1laB> • .IJ;OCTRJmMUe B 8,Il;PIHR1lllOM 
ycTpO!CTBe Ha OCHOBe ,izyroracHT8Jil,HOft pemeTKH AI'Il. KpoMe 8TOro. 
MOX8T 6liTI,·06ecne-qeH aBTOMaTR'IJ8CKH! BU6op B8JIHlil:IHU UaB B SaBH
CHMOCTR OT BR.IJ;a aBaPHl:I B CMG, 

Iloxasaao, "ITO RCllOJU,30Bamrn HOBOro HH,D:y'KnHOHHO-,D;PIHaMlP!eC
KOro npHBo.n;a (HJUI} np:imo,D;PIT K YM8Hl,lll8lillll co6cTB8HHOro BpeMeHR 
OTKJID"leHWI AI'II co I00-150 Mc .n;o 5 MC • .l{aJII,Hefilmee YM8Hl,llleime 
t n.rrep .IJ;OCTRraJIOCI, aa C"l8T RCITOJll,30BaHWI 6HCTpo.n;eiicTBYJlllero 

6eCROHTrutTHOro rrepeKJ1D"laT0JIJI TOKa B CO"l8TaHHR c myHTHPOBSHHOil 
,izyroracRT8Jll,HOi1 pemeTKOil (IIIJU>}. B noCJie.IJ;HeM CJIY'lae 8A8KTPH'l8CKWI 
,izyra cpasy nocAe cpa6aTUBaHHH nepeKJID'IJaTeM TORa Rimnmq>oBaJiaCI, 
Herrocpe.D;CTB8HHO BO Bcex npOM8XYTK8X pemeTKH C llOMOIIiI,D ITRaBKOtt 
npoBOAO"IKH, npOXO.Itf!Ille:8 CKB03I, ee nRaCTHHli (pHc.4}. IIpe,IT,IIOlll:8HHUe 
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YCTPO!CTBa S811tRI118HU "18T!lpI,MlI nOAOlll:HT8AI,HliMH peme~ no SaHBK8M 
Ha H306peTeHHH H TpeMfI aBTOPCRBMH CBH.IJ;8T8Jll,CTB8Mll, 

4•5•
6
(. 

B axcrrepm4eHTax c .IJ:BYMH pasJlH'IUillMH CIIM .n;oxasaaa pa60Tocno
co6HocTI, ycTpO:ltCTB c IIIJU>,H•C.IJ;eRaH BU6op.HaH60Aee-Ha.IJ;exHO,pa6o-, 
TalOOtHX BRJlD"lanllHX sAeMeHTOB . (nos. 8 Ha pHC. 4} • IlpH HCilUTa.HH.lDC -
c Gilli (220 K.lbt} o.IJ;Horo HS npe,IT,IIOJlteHHliX ycTpO:ltCTB,' COCTOsmtero HS 
cBepxl1pOBO.Itf!Ill8rO nepeKJIJO"laTeM TORa (GITT} H IIlJJl> C IIJiaBRO:lt npOBO
AO"IRO!, .IJ;OCTHI'lIYTO BpeMll OT ITO.IJ;a"IH ynp8.BJIJlJllllero HMllYJU,Ca HaOTKAD
-qeHHe c9T10 rroHBAeHWI ycTOittmBO! aAeRTpl:I"leCRO! .Jzyl'H B pemeTRe 
~ 2 MC ? • B .n;pyroit ceplm axcnepHMeHTOB B' cxeMe c CIIM (80 RJT.x) H 
lllJlP C HeCROJll,RllMl,I npOBOJIO"IRaMH H .IJ;HHHCTOpaMII B Ra'IJeCTBe BRJIIJ'llanllHX 

8A8M8HTOB IIOJIY'l8HO BpeMfI OT cpa6aTHB8HIDl ,IJ;aT'Il{Ra nepexo,n;a 06MOT-
1Ql[ B HOpMMI,HOe COCTOHHHe .n;o MOMeHTa sarop8HIDl 1JYrK BO Bcex npo
MexyTKaX IlJJIP OROJIO IO MC, B Ra'IJeCTBe nepe:KJDl'qaT8JIJI TORa S.IJ;eCI, 

6WI HCnOJU,SOB8.H cepH!Hui AI'II30 c HJUI, 
llpe,ItJioxemme ycTpOitCTBa'aBa.xyanm! MOryT.6HTI, HCnWSOBaHU 

.IJ;Jill S81ltRT~ Iq)ymn,cc HH.IJ:YRTHBl!HX HaROIIHTeJie! aHeprmt, a Tane .IJ;Jill 

ramelllUl IIOJUI cmrxpOHHliX SJI8KTPJ[tl8ClUIX MalllE{,60Jil,lllOit MOIIIHOCTH, 
qeTBepTasi: rma nocBsmteHa BonpocaM, cBHsa.HHUM c paspa6oTKo:8 

aJieKTPOHSOJU!UHOHHliX ROHCTpyimzit (SHI{) CBepxnpo:eo~ ycTpO!CTB. 
AHSJmSHPYDTM Bos,neicTmm OT.IJ:8Jll,~ r,xTopo~-Ha aJieRTpl'I"ieCKYJ). 
HSOJIHqiD'.l CID,{ qiHsH"lecKHX ycTaHOBOK 8 • Pacc1110TpeHU MeTo.n;u HCilll
TaHHi 8JI8KTPOHSOJUlnHOHHliXMaT8pHMOB (SHM} _B-Kpl!Orerumx YCJIOBHHX 
H npe,IT,110Jlt8Ha O.IJ;Ha HS BOSMOXl!HX noc~e.n;oBaTeJU,HOCTei RX npoBe.IJ;eHHH 
npH BU6ope Sillit .IJ;Jill CBepxnpOBO.Itf!IIIHX ycTpO!CTB / 9/, l(aH Iq)aTKH:8 o6sop 

' . 
CBOiCTB Kp:aoremmx XH.D;KOCTel H rasoB, a TaDe pasJIR"IHliX BH.IJ;OB 
TBep.n;o! HSO~. pa60T8llll8it npH Iq)HOreHHUX TeMilepaTypax~ 

Ormca.Ha COS.IJ;aHHasl B JIBS mum YCT8.HO,Ra "HCiq)HS n 

( UH
014

=90 KB) c reJIHeBHM Iq)HOcTaTOM f1 300 MM . IO/, BHCOKOBOJil,T
HHMH BBO.IJ;aMII H HCIWTaTeJII,HHMH JI11efl:Ra.MH .IJ;Jill onpe.n;eJieHWI 8JI8KTPH
"18CKOI npo'IJHOCTH B XH.IJ;KOM reJIHH O.IJ;HOBpeMeHHO HeCROJll,RHX o6pasnoB 
IlJI8HO'IJHOi H MOHOJIHTHO! HSOJJSIIt}IH BJIH MO.IJ;eJieit paSJll!'qHliX SHI{. Ilpe.n;
CTaBJieHU pesyJII,TaTli HCilUTS.HH! B Rpl!OreHHUX cpe.n;ax Iq)aTROBpeMeHHOI 
aJieKTpl:I"l8CRO:lt npO"IHOCTH PH.IJ;a noJIHMepHUX MaT8pl!8JIOB (IlJieHOK IlH, 
ITBT~. II'NS), Ka6eJU,HOtt 6yM8.I'H, o6pasnoB MOHOJIHTHO:lt Hsominim KS 
snOKCH.IJ;l!HX ROMIIayH)tOB H ClilTaJLllOB, ROM6HHHPOBaHHWC MS.TepHaJIOB, a 
Taroite pasJIR"IHoro mma SHK /IO,IIl. 
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BnepBHe npoBe'AeBH nccJie'AOBam!JI nponeccoB aJieRTPll'lecRoro cTa
pemm IlO'A 'AElfiCTBHeM tJ:aCTlltll!WCipa8pH,JJ;OB o6pa8UOB CJIOHCTOtl 8JleRTpO
H80JI.HIUm, npoIIRTB.HHOI JIW,I(RHM·reJmeM. Ilo~eHH COOTBeTCTBymnie 
11RpHBHe·,m3H11" ,IVlfI o6pa8UOB C JiaBC8.HOBOt1 lt qrroponJlaCTOBOH IlJleH
RaMH - cneJU,D pa8pa60TRll MeTO.n;inG! onpe'AMemm 'AOI!yCTHMOro YPOBH.lt 
HanpJillteHHOCTlJ;'. aJieRTJ)WleCROro IlOJIJI nplt 8a'AaHHOM cpoRe CJiyllt6Il 
'AB.HHoro aJIM JIO, III. • · . . : 

- IlpH ltCCJie'AOBaHRRX· aJieRTpll'leCit0:11 npotJ:HOCTH MO'AeJletl npoXO'AIWX -
H80JJJITOPOB (pnc~5A) BWIBJieHa o706j1111ocT1, qepeRPHTIDI no noBepxHoc
TH ,n;miJieRTPRRa B ,m,n;ROM reJIHH .l2 ; G yqeTOM pe3yJII,TaTOB sTHX, 
ltCCJl8'AOBB.HH:ll: npeM01teHa ·n peaJIH80B8.Ha HOBWI ROHCTpyronrst .(pnc.5E) .. · 
rrgroBOJU,THOrO ~'A0,70 RB) TOROBB0,¥1 B RpHOCTaT C llW,IUmM ;t'~JmeM 

• B 38M)')tle:mm np~o,ltRTcJI · ~cHoBHHe ·. HTon ,ll;i!ccepTBinl<>HHOI 
pa6oTH: ·' · ' · ' · ·· ' · · 

I. Cg)opJqmq>OBaHH 061111le peROMeu.itatumiio mmoJIHemm YCTPOICTB 
SElll!RTH GI1M UOCTOJIHHOI'O . TORS_' 0.D;ImM H8 napSMeTpOB, xapmepHSYJlllllX 
B8Jirumoc-r1,CIIM nplt.~Iijle'AeJieimHx BH6pammx·ycTpC>lcTBaX 9Baicy'8IUDI 

8Hepl'lm, smJJJteTCJl v/ Jl ( VJ - sariaceHHaJI 8H8pI'llJl, J ._ IlJlOTHOCTl, 
TORa B np6~o.n;mrite). Ilp:e: w J2

~ 6 · ro23 JI,i♦-A2/r.t4 6esonacH~CTl, .CIIM . 
c n~~llll,D.TPa.ztlmHOHIOOC racHT8JI1,HHX conpoTHBJiemrl He Ma&eT 6irr1, 
o6ecnetieHa 6es y:eeJll!'Clemm Ha.np.axemm. SBaRYaJnm ('U.::lB> cme I RB. 
B BTHX CJIY"lamt ~eJieco66pasim paspa6oTita 'CU8Itll8Jll,HHX YCTPOICTB 
S811tRTH, ocHoBmlma/ lianpDep, Ha xcnOJI1,soBaHD .JtYl'Orac:a:Tem,ma 
pemeTOR AI'II, 66ecne-cnmaPJlHX peDMH 9Bafty~. c:" 'lJ. ae ~ Con.d. 

2.·npoBe,T{eHH KCCJ18'AOBamtJl no aqxpeKTJmHOC'l'K 8BSX.yaJnm aHep
I'lDl H8 nyx BeyTpeHHecTa6ltllli:sJ1PoBSHma CIIM o xcnOJII,sOBaH:a:eM pas
Horo TmIS norJIOTHTeJiel SHepm," IloxasaHC>, 'ITO npH O.D;mlaROBHX 
Ha,UW,BHX YCJIOBHJD: BqJpeltTHBHOCTl, a:eapdHol 8BaKyaJnm Ha penieTxy 
Am mme, a MaKCHMallHaJI TeMUepaTypa o6MOTKH Hlllte, 'IJeM npx Hc
UOJI1,so:eamm oMJAeoRoro oonpoTHBJiemm. 

3. B 8KCU8pltM8HT8X (ol3lillle 200 KOMM;YT~ TOKOB OT 40 A ~o 
3000 A) no aBapHIHol ii:·IJJiaHoBoi'aBaeyan;im aHepro xs mecTR pas
JIHtJ:HHX CilM (0,05-I,I LtUE) ~OKa8B.Ha Ha'AexHaJI H aqxpeKTJmHaJI pa6oTa 
cepltlma.AI'II TPex pasma: TmIOB, 

4. C08~8.H, ltOUHT8.H lt BB8'AeH·B 8KOIIJzy8TaitllD Ha CJIOJ:HOlt 

CB8pxIIpOBO;ltmll81 MaI'HH'l'HOI OlIOTeMe.(ce~.ROJIJI81tTHBHOrO mmel
HQro ycROJmT8JIJl "K~eTPOH" 0r.T{eJta HOBBX M8TO'AOB jcxopemm OHHH) 
aBTOWlT ramemm llOJIJI AI'III6 0 Hecep:a:IHol .JtYl'OracHTeJll,HOI pemeTKOI 
( 'U SB :S 600 B). 
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5. Ilpe'AJ!a&eH PM TexHR'ieoKHX pemeHRI, HanpaBJiemmx Ha 
ycoBepmeHCTBOBaHKe oepxlma: AI'II ,JtJlJl HCUOJil,SOBSHWI lIX B cxeMaX 
S8111J[TH CIIM. HOCJI8'AOBaHa pa6oTa .AI'Il C HOBHM 6HCTpO'A8ICTBYJlltlD( 
~OHH0-~8CKIIM npHBO.T{OII KOHTaKTHOI OllCTeMri, 'ITO ll03BO
JIRJIO )'M8HlillmTl, oo6cTB8HH08 BpeMJI OTKJilltJ:8HHJl aBTOMaTa co IOO-I50 
MC 'AO 5 MO, • 

IlpeMa&eH x oqpo6oBaH Ha oUHTHHX 06pa3nax cnoco6 ximrumpo

BaHHJI 8Jl81tTPlttJ:8CKOI 1fY!'16. Henocpe.T{OTB8HHO B npOMEllltYTRax ~oraoH
Te.Jll,HOi pemeTltll AI'II O llOMO!llW mYHTltpyD!llIX llJlaBRltX IlPOBOJIO'i8K. 
STo OY!ll8CTB8HHO YM8H:E.llll!JIO :Bp8MII nepeltlllJlieHHJI TOKa B nor~OTRT8Jl1, 
8H8PI'lDI H, C00TB8TCTB8HHO, y:BeJIKlmJIO aqxpeRTJmHOCTl, pa60TH yoTpol
CTBa. Hanpm,tep, B oxe11e O CIIM (220 Rlbt) HCUHTaHO HOBOe YOTJ)0:11CTBO, 
OOCTOJilll88 H8 OBepxnpOBOM!ltero nepeRJJlltJ:aTeJI/I TORa (CITT) JI myHTltpO

BaHHOI WlaBKOI npOBOJIOtJ:ROI .JtYl'OraOlIT8JU,HO:ll: pemeTrui:. 
.ItooTHrHYTO BpeMJI OT llO'AatJ:H ynpaBJUm11ero lIMilYJU,Ca Ha OTKJIJltJ:eHHe 
GITT 'AO IlOJIBJieHI!Jl ycTOfftmBOI 8Jl8KTPRtJ:eCKOl•.nym B pemeTRe OKOJIO 
2 MC, 

O'AHO R8 ycTpOICTB, CO'A8Jll!t81!188111,UP C H8CK0Jll,RRMI! npOBO~OtJ:Ka
MH lI BRJIIDtJ:axmtHMH 8JI8M8HTaMR, ycnemHO HCilllTaHO R BBe'AeHo B 8KCilJIY
aTanmo H~ CTeH.D;e HayqHO-KCCJl8'AOBaT8Jll,CKOro RPHOreHHoro OT'A8Jla 
'AJl/1 06ecnetJ:eH1IJI S8lllHTH CIIM ('Ao 3 RA; 2 MI!)K) npx aBapIDDC. 

6. Pa8pa60TaHa MeTo.n;m<a H C00TB8TCTBYJ)lllaJI nporpaMMa 'AJl/1 oBM 
no pactJ:eTy nepeXO'AIWX 8Jl8RTPOMIU'HHTHHX JI T8IIJIOBHX nponeccoB B 
C~Oll'.HHX CBepxnpOBO.D;l!lllHX MarHHTHWC CHCT8Max C HeCROJU,KID.m HH,lzyR
TlIBHO OBJl88.HHilMH KOHTYPaMR np11 8Baityaiij,IH H8 HHX 8Hepr:im. IloKa- • 
88HO, HanplIMep, tJ:TO npll 6HOTpo:a 8BaRYaitl!ll 8Heprim ( Jo= 2,5 KA; 
'11. aB = 560 B ""Cow.,t ) ll8 CMG "KOJil,UeTpOH" Ha .AI'III6 :rem10B1UeJ1e
H:11e B cTeHKax reJmeBoro RPHOOTaTa (¢Hap = I M, MHHa ~2,3 M) 
He npenumae:r IO-I5 K,luit, a B REllK,ll;OM H8 M8'AH!il MaCCHBHHX p880H8TO
poB ( ~ 50 RI'; 4,2 ~) .T{OOTHraeT ~ 90 R,U,Jt. 0TH pac'IJeTHH8 'A8.HHH8 
R8tJ:8CTB8HHO IlO'ATBe~eHH 8RCnepHM8HTOM, 

7. G08'Aa.Ha BHCOKOBOJU,THaJI RPlIOr8HH8JI YCTB.HOBKa "HcKpH8" 
( 1lHOM = 90 RB) 'AJl/1 lICCJl8'AOBaHHil 8Jl8RTJ)ll'leCKOil npOtJ:HOCTR lI 
npe,n;npo6offlmx JIBJie:e:e:I B 8JI8RTPOH80JIJIUROHHHX M8T8PHaJlaX lI KOHCT
pymomx B D.ItIOIX asoTe H re.mm. 

HOUHTaHa B ZK,JtKOM reJIHH 8Jl8KTPH1I8CRWI npo'iHOOTl, xaoJIJUUm 
HeCKOJll,DX IDmOB OBepxnpoBO;ltmllero tta68M, pasJDr<IHHX nOJIHMepma: 
IIJl8HOtJ:HHX MS.TepHaJIOB, MOHOJllITHilX o6pa8UOB HS 8UOKCK,!UmX KOMUayH
.T{OB R CJ![TaJIJlOB, Ilo pe3yJU,TaTaM HCUHTaim:8 peKOM8H.D;OBaHH K npm.m-
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HeHIDO H HCITOJIL30BaHll B ROHCTPYKillUlX CIIM CJie,IJ;ylJlllHe MaTepnaJJH: 
Jia.BCaHOBaJI ITJI6HRa (50 MRM) - B CIIM ycTaHOBRH "KpHOH", JIHITRaJI 
CT6RJIOJI8.150TRaHL Ha OCHOBe ITOJJIDIMH,IUloro CBiI8YXlll:lero - B CIIM "KpoT" 
(I, 5 KA; 80 R)J)!t), SITORCU,IJ;Hllli ROMIIa.yH.r( Ha OCHOBe CMOJIH 8.ll20 c · 
OTBep,IJ;HTeJieM MaproI Il8IIA u HaITOJIHHTeJieM B BU,IJ;e nopomRa HHTpH,IJ;a· 
c5opa - B MO,IJ;eJIH CBepxnpOBO,IJ.Hlllero BHRJIXY'laTeJUI. 

8."BITepBHe npOBe,IJ;eH!l HCCJ!e,IJ;OBB.HIDI HHTeHCRBHOCTR ~aCTH'!HllX 
paa!)MOB B CJIORCTOit H80JJJmml, npOITHTaHHoii l!IB,lJ;RHM reJIHeM, H IlOJIY
~eHa COOTBeTCTBy:JO!llaJI "RPHBaJI lltll8HR" ,nJlfl Jia.BCaHOBO:lt H80JJJmml npR 
HCilllTaHKJlX ee ,IJ;JllITeJILHOii SJieRTpll'leCROli npO~HOCTH, 

9. no peayJILTaTaM HCCJie.IJ;OB8.Hllli IlOBepXHOCTHOii SJieRTpll'leCROH 
npo~HOCTR MO,IJ;eJiefi npoxo,IUIHX R30Jl!ITOPOB B l!tll,IJ;ROM reJIHR paapac50TaH, 
RCilllTaH H BBe.IJ;eH B SRCITJIYaTanmi BHCOROBOJILTH!lii ( 'U. HOM = 70 RB) 
BBO,IJ; HOBOH ROHCTPYRill'IH B RPROCTaT C l!tR,lJ;RKM reJIHeM. 

Cffi!COK PAEOT, IlOJIOJKEHHHXB OCHOBY ,IllfCCEPTAI@I: 

I. AHH!lleHRO H.r., BacHJILeB B.A., BoJIROB B.H., 3eJIL,IJ;OBHtl A.r., 
3eJIL,IJ;OBH'l H.K., KpHJIOB B.B., IlpHXO,IJ;LRO n.B., lllmnoB IO.A. 
CBepxITpOBQ,IJ.HlllaJI MarHHTHaJI ClICTe.Ma C CO/I6HOR,IJ;OM BHyTpeHHHM 
.IJ;HaMeTpoM 35 cM. - Cooc5meHHe Ollilli, 8-4882, .llyc5Ha, I969. 

2. AHHmeHRO H.r., Kac5aT n., Jfu,neMaHH P., MeHRe X., I.UlRHeBa r ,Il., 
llhnrroB IO.A. HccJie,IJ;OBaHHe HeROTOpHX BOnpOCOB 8BaRYarum aHepI'llli 
H8 BHYTP6HHecTac5HJJII8:HpOBaHH!lX CBepxrrpoBO,IJ.HIJIHX MarHHTOB. -
B RH.: Tpy,IJ;H YI BcecOID8HOro COB6!llaHKR ITO YCROPRTeJI.IIM aap.fD!teH
HHX ~acTHU • .llyc5Ha: ~a.u;.Ollilli, I979, T.I, c.I62-I65. 

3. AreeB A.H., AHHmeHRO H.r., Ea.na;rurum H.H., Ea.naH.IJ;HROB H.H., 
EeReToB B.B., BeJIYmRRHa A.A., BH~ROB H.C., BoJIROBHCRHfi 8.B., 
BOJIROB B.H., naHHJIOB B.B., IHTHRROB E.3., 3eJib,IJ;OBH'l A.r., 
3eJIL,IJ;OBH~ H.K., 3HHOBMBa JI.JI., KaTpaceB B.B., KpHJIOB B.B., 
Jia~HHOB B.M., JlypM C.H., MaTBeeB 8.B., MeHRe X., MypaToB IO.B., 
Pyc51rn H.B., Cap~eB B.Il., CMHpHoB IO.H., UBlrneBa r .II., lllac5paToB 
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