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0)UmM HS OCHOBHHX peJmMOB !:BOoTH pemct.ropa IDiP-2 Jm.ILfleTCS 

TBK Ha8HB8ell1d CSycTepBd pemnn. B &rOM pemn.IJe perutTop pa6oTaeT 

RaK pasMHO»fTeJIL HeitTpoHOB, reaept::pyeMHX B BO~paMOBOI MUIDeim 

WieBTpOHHHM m.my.m,cOM JCI<OpMTeJIJJ JW-30. 'ITOOH OOOCIIClJitiT:O CTa-

6Fl.J.I'DIJylO aHeprmo neiTporruoro nMny.m.ca, HeodxoJntMO m.aerrt,. :ao-rrep

:aux, CTB6RnbayD 9MnnnTY~ WMUY~Cft a~eRTPOHOB YCKOP0TeB& a, 
BO-BTOPbJ.Xt TOlJHOe COBIIaJteime na BI:eMeHH WleKTpOHHOI'O mffi1.JIDCa 

C l«>MGHTOM MmmWJJ.t&Hoi IIO.ltKPRTWUIC•CTU peaHTOpa. I«>r,n;a ITO.ltBPIJtHldt 

O'l'paxBTe.J!FJ HaXO.llHTC.S l3 CTpOI'O OIT.f-C]leJieUIIOM llOJio.teinUI OTHOCHTem.

HO &BTtmUOti SOHH. 

CrraCSunaocar• a.neKTpoauoro vtMilY.n:r,ca BO MiiOI'OM onpe;ne.nseT

c.a CTa6!1J.I:bUOCT:biD HCTOlJIDIROB ImT8IIIt.fl. Tq ItaK CTB6UlllSamLI MOll-

HNX HCTO'ilmKOB IIHT8lm.B Jl()CTBTOlJHO CJIOJKlia I1 JJ,Opora, npoeKTOM npe

AfCMO'l'peHO BJUJJNeHitle ycxopRTeJJS rrpn o.n:HoM m TOM 1te tpaaoBOM JrJie 

nepeMeHHoro nanp.aeHH.H. Ma aroro peme1m.s BsrexaeT ueo6xoJ{RM()crr:o 

CH$SHOI pa6o'lS pemm>pa H JCKOPHTe.u. llpu 8'l'OM liiJiUmMSJIJ)HasJ 

UO.If.KPMTHlJHOC'l'D peSitTOpa, OOOTBeTC'l'BJ'IlllUI OnpeJ:{eJieHliOMf UOJJ>X8HIDO 

IIO t JtOJWia Jl,OCTHraT:&CJl rrpu onpe)leJreHJ:roft wase IiHTa~ro IIallpDe

HMSJ. Ta1me YCJJOBU pa6o'rH noTpeOOliS.IDI np~IMeUCimSI CRKlq)OHHOro 

JJ;BBraTeJIB .us DPHBO.IlS m H &.leKTpc,MarHHTHOii MY<Vru. o6ecnelJHBa»

ueit BOSMOJBHOO'l'L pecy.tmpoBCUUISJ 4;eaoooro CJXBM'a • 0)lHaKO O~O'l'BJ'I)

ma.s Mll01'08JJeMEHI'l'tUUI CHCTeMa nepe.ItE~tU1 Bp8D.JllmS 0'1' J.tBm:'8TeJISJ K flO • 

UO .fl.'B.7I.Rf~ClJ MexaruNeCRLI .iOOCTKOtit IT{<MBO)la'l' K KO~C63Ims.JM cpasu II0 

OTHOCHTCJILHO SJ.teRTp.u-qecKOH CeTU• l!<TO MOJt\eT BHS~T:& 8liB'Ili1Te.m;uye 
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~JYl<Tyunrm arrepnm JtiMTIYJII.>Ca. 

D 1974 ro:ey 1ra Mal\0 1I'e no].l;Bnli\.:-ror~o oTprur.aTeJl.fl HBP-2 6:EIJru 

UpOBe.t.tCHH HOCJ16.1(0Balli1..f.l ~30BHX ROJledaJ:mii BCOX 3BOTffiCB CJ1C1'CMH 

npHBO.zta no. B .naauol pa6o'i'e pacCMaT)HBamc.a peayJibi'a:Cbl axcnep.uMeii

TaJilln:tJX ucCJie.IT.or.amrli ~1 oooyan:aeTc.R :3mr.mme aSMepeHnux qlaSOBHX 

ROJJ.eOmmLi HU CTUOW:ibHOCTL OHCpi'hkl HWITY.7.r:&COB H 00SOIT8CHOCTI:> paOOTH 

perutTopu. 

I. HccJieJXQBnnne ~3m?~"'{ I<9,/Ieoorrnli Il181llliHI-mtr 

JI1HIIU1 "J&CUI'c:.!TCJII, - li0.1:)£;llztHIDi OTPflJI.aTeJib" 

I. llgorpaMMa rrpo:3c.n.enw!i ~mcrrepmvreHTOB 

I .I. Uemt Ill sa:naq~ I-ICITNTatmii. 

ltz:u\ y;se OWIO Cl\a3UIIO 130 BBC]I;.Hflm, HatiCC'rBO 6yoTepa 

(peaKTOp C YC.KOpHTeJleM) B sn:aquTeJIIdO~ CTCileaH OllpC.rteJI.ROTC.fl B03-

MO~OCT:&JO OOCTOSHHOH CIUltPa3HOCTit1 ITO.D.'BMJK.HOro OTpaJKaTeJlS l1 SJIGRTpt:l

tJCCRO!l corJ'T<1. Trm Ran rrpelT,BDp!~TeJ'ffim::n) vrm.nerem~R ITORasoJI~ t "CJTO cy

IWCT:Byef.r Oll.PC.UeJlGHHLI~i pas61:0c i';:Cl~JJY :,:O.l'ilCH'l'Oi.h :ElJ0IviCHV1, I\Or.IT~ TIO)J:

BID!H'HJit OTpa:ataTeJlb IIPMXO,JlVIT B pado"CJed IIOJIO~Hlle L'l tPaSOH WlGKTPB"CJec

.KOro Harr.r:mmnm, B KOTopoPI P.Itmo~.meT·~n ycRo.p1T0.1!&, sa.n:a'tJaMt! sttcne

p;;iMeH'l'aJ.IDuux lilCCJle.®:&~mlli .anHJIOC.b: 

I) Onpe.ne.neime vraxcm~a.n:&Ina 1paaohNX Bo.neoom·lli .norrac~·u OliO 

OT OOOpOTa .R o6opoTy t1 IV10.JJJietni'f.OC Wo ~OBHX YXOJtOB; 
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2) :Vlayqerme BJIRSHHSJ pasJmqm.x YSJJ.OB M8IIIHHHO£i JmHIUI 

(~aTe~ - oTpaxaTeJJ.h) Ha pesyn&Tap~e ~so:sue ROJJ.e6aHHS. 

I .2. Opramtsamm m:sMepemdi. 

MaWHmma .mnms.t 6uJia pasdHTa aa oT.:rteJJ'.LHHe aJJ.eMefiTH (pvtc. I) • 

MeJUJY RO'l'OpsMII HSMe.PJ':fJlMCb OTHOCHTGJJ:&HHe qJaSOBW ROJJ.e6amta H nepH

OJW BpaUJ:mM. 11SMepeHruJ npoBOJT,W1MC:& 0 IIOMOut&IO GMI<OCTHNX .ItBTquoB 

(pHC. 2) • Ha BaJiaX .ItBUraTeJJ.B H a.JIGRTpoMarimTHOit lVt\'CVrH 6HJm sa

.RpeiiJieHtt BCIIOMOraTSJn,HHe IIJiaCTHin<M• npOXOJ,TJlliJ[e IIPH BpSIIlHIMH IIO.;It 

HSMepxrreJ.t&HNMH aJieKTpo,;amm .lJaT'itmo:s. CMrHa.nt ("ynpaBlUJJOII{J1e vt.M

I17JI&CH") cpopMHpO:eamtC:& cjpoHTOM mmy,m,ca 9 COO'!'BeTC~I'O IIpOXOJi.

,lleltHJI IIJiaCTHHIUI IIO)l .UST"U1KOM. lipH ~13MOpeHI1H q)aSH OCHOBHOrO IIOJJ;mUit

HOro OTpru.tcaTGJIJJ .IJYCK8Dltlil CBrHaJJ. IK>PMHPOBaJ.IC.S B MOMEHtT npoXOJt

,n9HWJ Rpasl JIOIISCTlil OliO rm10 COOTBeTOTBYJ)ill)ro eMROCTHoro JJ,aT'iUB • 

lJTOCSB HSOOZBT:& OllmOOR H8Mepeami. 6uJm npOBe,lleHH ROHTpoJ.t&

HHe SBMePH .n;JI.S onpe;aeJJ.eHRS CTa6H.JIDHOCTK 'iaCTOTH OOTB. B X01¥3 

&TU: saMepoB YliPaBJIJiD.!WG ID.my.J.rbCH tPOpMRpOBaJIRCL npi1 nepexo,.ne 

t~epes ny,m, SJIGKTPM'ieCROro HanpaemiS ("ayJleBaS (llaaa") • PHC. 3 H 

4 IUI.DlCTpHpym MeTOJlHIO" HSMepeHd. Y'npaBJI.Sir.IIIOO HMIJy.liDCH "i '' 

BKJ'II)'q8m' 8Jmlrl'.POMeXBllJ4lieC1UJI lJSCTOTOMep, KO'l'Opd perm:cTpHpyeT 

KOmtlJeCT:OO HMIJyJI::&COB BfJYTPSHHero KBapoo:soro reiieparopa JlO rrpn

.XO.It8 "i + 1" -ro ynpaBJJ'JIDilero mmynca. Jl;B.a nBMepeHWJ (i>aao:soro 

CJrBLD:"3 Me~ paSJUNHJa~JH 3JleMEHrl'aMH MaJlliiiHHOi .miHIDI ~aC'l'O'l'OMep 

aBllYCROOTC.S y:rrpaBJ.IJJI)II&HM Cm'H8JI01141 CBS3cUIHHM C "onepe&QIM" 

SJieMeH'l'OM 1 a BHBJliN&eTC.S CHI'HaJlOM OT "aanaa~ro" 3JI8MeHTS. 
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I.3. TQ11HOC'l'L nauepelid.. 

TotJHOC'l':& Haepeiml onpeJteJI.Serc.s: 

a) 'l'O'JHOCTitJO 'lacroTOMepa, xoropas, cor.uacoo nacnopTBUM 

JJamnaB, He %I7IB + I MBC8R. -
<.S) TOttHOCT:&JO qmccaiWI BO BPe:l4eHH 1llPaDJI.8111t1X cmriiaJIOB. 

Ha cneJ.Wa.JD)HOM C'l'eH]le 6&1m npoBeJ;teBY KOHTPOJ.tF..Hse Hauepemta, JtOTO

pae noxaaa.tm, 11'1'0 06ual BpeMemtaJJ H9CT~HOC'P:& CXSM HSMepeHWJ 

ae HH.Ze + 3 MKCeK. TaK K8lt neptme •a waaepei:IWI noBasa.Jm, 1fTO -
peam.mae taaoBae ao.nedat-ms HaMno.ro crpe:ssmam yaammae aaaqeHWJ, 

KaDX-.mtdo paCSoT ]J}lS llOBHUteHIIJl 'l'OtJHOCTlt HSMepeHd Ue rtr..I()DO,llH.JlOC:&. 

Ha pacyHKax 5 • II npeJicTaBJlOHH pesy.l.lDTant HSMepeud. 

B TacS.mmax I • 2 pasaHU "dsc'l'pae11 a 11MeJf)IeHHHe" KOJiedamuJ esue

p,seMHX Be.JBrqHH. 8 BJ.roTpYl" KOJlGOeHRS - HSMhHeHWI BeJmqHRH {jaaoBOro 

CltBBI'S MeJUXf JtB114S Doc.tteJlO:Ba'!'eJl'DHl&UI OdopoTBMH pacalna'l'pDSeu&X 

8Jiefv'IEHITOB Malii.HHHol .mnnm IIO. "Me.IUI6HHHe" :KO.HeCSaHRB - paadpoc 

Be.J.GNEHN (raaoBoro CJtBHra sa Bpeua Boero saMepa. 

2.1. HBMepeime nepHOJtOB BpaU;eHIUJ 3JieMeHTOB ManmHliOI .mrum 

OliO H nepHO;u.a HSMeHetm.s Hanpsaemts S.treKTP:HlleCBOI CeTH. 

a) IJepHOJt ( lfSC'l'OTa) OOTH MeH.fJeTCJl B O'THOCHTeJI.&HO Re0oJ1&111HX 

npe.xe.nax m He JJ:BJ.Uie'l'C.S npatamro:l, onpe;:teJJ.SDllel m8M8ReBHe nepmoJtS 

:apaunm.s &.aeMeHTOB MamHHHOit JmmiH (pnc. 5, aaMepu A.I.I m .1.1.2.). 
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6) llepMO.llH BPSJ.OOim.a BBJlS JtBtiJ:'8Te.I.S H BaJia ~ HBMClUIIl'l'CS:I 

:B H6CltOJIDI<O pas CHJ.I:&Hee; l.Je.M nepHO.I~ CCTH (pnc. 6, saMCpN A.2.I 

R A.3.I) 1 OJUiaKO COOCTBeHHO llOJtBUllHUH OTpaJKaTe.11L BpamaeTCSI C MEHIL

tumvm .KOJie6amt.am nepRo.;na (pHc. 7, aar14epN A.4.I. H A.4.2). 

Mowo, ot~eim..UHO, cqwraT:b, liTo Ms-aa 6oJJ:Dmoi rvraccH OliO .sBJI.SeTc.a 

c:soeoopasHHM Jl}lV1IB{lepOM. c.na6o pearapyJOOW.M I-ra omeHHe u!BCrepeu, 

TeXHOJ10riNeClU1e JIDPTR., ONCTpoe HSMeJieHt'Ie qaCTOTN CeTrt VI T ttJl• 

B) EcJn:l ROJieOaHM nepMOJtOB CtlTM• Ba.ml JXBHrBTeJLR VI BaJia 

MYfP'PH HOCSIT X30TlNectmit :xapaKTep, TO B ROJICOOHIDIX llO)tBWKHOI'O 

OTpaJtaTeJW MOJRHO BQ.IteJDiiT:& )J;Be OCHOB: IJ,le rapMOimRH C qaCTOTOi llO-

PBJtK8 I3 ru. J1 0,25 ru (plim. 7). 3.n3c:o 6o.nee BHCOlta.s rapwmma 

(13 rn;,), 0'391m..1UiO, OcJfCJlOBJIOIIa .Kpy-T:riJlJ,HWJ;l ltOJICdaim.SML1 poTopa 

OIIO, a 0,25 I'll onpe.ne.nseTcSI CRopocT::>ro pemanm poTopa na ~TY'
awnt qacroTH a.neKTpiNecxoro narrp.sxe1RB, <SnenHe mecTepeH J4 Bsdop 

JIId{JTon. 

.mmnt. 
a) 1ISMepetnie <f}aSOBYX ROJ.teOOHmi BP81Ialt:IUllXC.fl anerJleHroB 

OTHOCHTeJIDHO SJiettTpHtiCCKOI CCTH. 

kiSMepeiiM fPa30BHX KOJieOamW Ba.Jm SJieK'l'pO.u;BHI'8TeJJ.a IrpOBO.;u.H 

JnfCL B ]I.B1X pelllllMa.X! pe»me XOJIOCTC>I'O XO.lt8 (r.ltWf.J.'B OOeCTO'ieHa, 

uarpysttu HB p;BitraTeJII) neT) H B r..adoqeM pemwe ( T .e. npm BPBUfllO

llJ)Mc.s OTpWKBTe.OO, MYWta BKJIIHeUa) • Pe31.Jl)T3TLt a&!JepOB npE::Be.,lieHI: 

ua pHc. 8. Ils rp$J<OB BI!.ItHO pes1<oe pasJnft~He cpasowx KOJieOOHd 

B &TLOC ~ax. O'ieBM.llilO• ~!TO ROJreOOID:UI npH aarpl"JSeiUIOfl ~e 
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doJiee &BSqlf'J.'eJILBU, T.K. Ha tmX 0Bfl8HBam B.1BtmDl8 B>8IQ'IlJ)tmJI, 

BKIHB8eMHe BCel 'lpanewtcomounol .murneft 11 co6cT:OOIII:tJ&m ROJiedaim

mm o'l."paza'l'eM. 
Pesrarram nSMCpeiml ilaao:sw~ Ko.nedaud :sana MYQrrN (pillc. 9) 

anaaornHH TaKOBYM .lWJ1 Bam .u;anra~·eJJ.S. 

JJ,na l!COJie)lO:Bamui waaoBHX ROJie6amdi OTpaaaTeJISJ OTHOOl>l'rEl.liLHO 

eeTH Ow.no npotts:ee.ueno. TPLI 33Mepa {pno. IO). MaMCpeHM rrpoJtCMOH

C'l'pMpoBBD 8IIS'iwre.m.r!Y3 (Jasonue .ttoJreCSenm.a. rrpm HOM CSucTpue 

HSMeHemtS (lam JtOCTHram 4. ~ (+ 2,.4°), a MeJ1JWHHHe - 7,5° -
(t 3, fi'). llponecc taaoBHX KO.nedaHWi HOCHT .S.PJ(O BRP8aeHIIYI nepmo-

)lmqecul xapaK'l"ep. Mo»>o Bw;teJiliiTI> Jr.Be rapwumx:a c qacTo'lOit 12,5 

ru m. 0, 8 rn. Y'Cim.THBas aesua"Cii4TaJILHOCT:& KOJie6aW:Ii4 ne pmo.ua ceTJa 

(.A..I.I, puc. 5}, MOXI-IO OiiJ.IO 6a rrpe;moJJ()UT:&, "iTO npoBe.u;emure 

SSMePH JXO.Dlnt COOTBeTCTBOBaTI; HSilx1epeHMSIM B.3.I • £.3.3 (pnc.IO) • 

O~naKo H3Merm.mcr, VI qacToTa o,;uuon ns rapMOHHR (BMeoTO 0,25 I'll -

0,8 ri.l), tt a6co.IIJ.)Tin.te 3II3liCHIU1 <PasoBJ;JX HOJieCSaHrm. Ilo-BHJJl'IMOMY', 

YC.OOBklB Bpai.UeliWI OliO .ITpll STL:IX li13Me})eim.SX HeCROJD)RO USMEHfMJmC:&. 

6) Wa30:BHe B'04fe0amt.S MflJK:JJY llB.ilOM JJ;BIU'a'reJI.B 2 nOltBDHHM 

OTPU8TeJICM. 

vls pn:c. II (rpafP1ut B.I.I) BilllHO, \JTO nsMeHerme STRX .paso

BUBX CJI;Bliiro:S ltOBOJD>ltO X80TWUIO, 11 ~.'PY.llHO BJUteJmTb lta.KHe-Jmdo 

SBROHOMepHOCT:rt. 

D) q)aso:eue HO.Ie6atmJI Me.z.ny l~8JIOM MY'fln'N ti I!OJIBIDUMA OTpaD

'l'eJieM. B cpe.nueM dooTpt;te n:sMerreuaa (paso:s:sx CltBRrOB B npxme,neHHOM 

saMepe (pwc. II, rpatam B.I.2) IIeeJr<>JD>RO l\1em;me, rre na6Jm.nmarc.s 
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2.J • .JNi:.OJU.:! .Lls npone.nom.rLIX sc.U'::CI;Or. 

n) IIae5.7liD..lWeMue ~3or.ue 1\0JH.:dwn,.n, I\01\ nru:nHJIO, snnqn'l'CJI&HO 

upw:t.hU.JaiD'l.' 'l'OYHoc'J.'b JU.3L.er;er.L.Ji C± L1 L.r:ccr<, nJm .:!:. 7 ,zQro-2 yr:Jionux 

rpa.nyco:s) 

d) JJ.f.we IIJ:ll HOllai'.PJltCII!lOM .rtm:rt.n'eJlC CYlUOC'l'BYlO'l' Oll_t;0.,140JieH-

mre ~l<'ryru.wn rw pao.u.a lil ~3N. 0Jtnru:0 uo aocoJll0'X'Ho~ ooJm~.aao 01'11 

KOJieOOHLiB HO II.PvbWJQIOT I 0 .) 

.. 
r) l.l.pm HCCJJ:OJtQB(;:UII.m O.,Il;lllU ll lCX Jlte aJieMCa'l'OB pesy.lLbl'LPl'Lr 

.tiSMepemm O'I' 3a\1Gpa K 3ai~1epy HOCEOJli..KO .lilSl\;lOll.HIJ'l'C.fl. Mo.iJ:IO npeJij1o

JlODTI:., 1:3'1'0 OTfaltaTe.JII:. pour.npye'l' r:a H3l.16H0Illi0 YCJIODHM paOOTU 

{RO.HlleHJPUll~l.f.i ltl 'l'er-.me.t;:'-tl'.{,Pf.: reJT.J:B, 'l C2,;!.llCp:r.ryf£. f.iaCJIO 11 'l' •• U.) 

.tt) T .x. TpaHCMMZccz.oruran Jllimar pa6oqcro nop,r:.v .• .xmoro o~fa

JKBTeJIJl UeC.IWJll)KO OTJIW~aeTCJ! OT lV'ElllL1UI011 JIUfU111 i\'18I<eT3, HC06XOJ{HMO 

npOBCCTL! aHaJIOI'V:'.JIIMe IiSr.lepGI.UW rrpa COIWTe lli'l'a~noro ITO. 

II. Co:mVIOCltHa.R. t:aCo!a. J:f?IS~'OP~ .VI 

ygopmTeJW U,PH Ha.mlliE¥J,.!l@30BO:fii HCCTa6IlJ1LHOCTM 

no~~oro oTpa~Tenn 

IIo~emwe pesym;TaT:& noaBOJ"..f.litfl' paccMOTpeT:b :oorrpoc o cTa-

6WIDHOCTRl SHeprldJi1 HMIJYJl:&Ca peaRTOpa £'1 :003MOJKHOCTI1 OOSOTiaCHOZ f.OOo

TH B OyCTepHOM peDMe. 
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KaK H3BeCi'HO /I/ • 3Hepi'WI BIIIY.&COB pe8ICTopa npH ero 

padoTe D 6JCTepHOM peDMe OnpeJleJI.SE!TCJI qxlptq.IOI: 

(I) 

r..ne So - RHTeuceaooT:o tlCTOl:JIUriB'Et rre:UTpOHOB, 

t, - JUmTeJJLliOC'!'D SJJeKTpOUHOH BCllJ:lllliU1 Y'CKOpH'l'8JIJlt 

ll - ~HCJIO BTOptrcuwx uei:iTpouon aa aRT .neJieBWl. 

G - BeJlWUUia mmy.n::DCHOfl ll0Jf.K.PI1TlJtlliOCTH• 

PeaKToaocn c onpe.neJISe~·c.s clX>PM:YJIOi: 

c = e, - o£1: t 2
, 

r.ne cw. - MHimMaJIDHaa noJUtpH'l'HlilKICT:&, • 

olt: - KO~ItHeHT napa6oJIH, 

(2} 

't - O'l'p880K BpeMemt OT MOMOHTa J{OCTBlleHWl M81CCBl'qlilla 

peeKT.DHOCTH .no MOMeH'ra noliBJISmts m.myaoa ycxopaTeu. 

B p88HH8 MOMeHTH BpeMeBR t, COOTBeTClfBfllilH8 llOCJISJI()Ba

TeJJ&HOC'l'H m.my.m.coa dye Tepa. BeJWqlma t: npHmu:aaeT paum'lmte 

aHa'lemts, 'l'.e. 1: = f(t), 
YrJIOBOI tasoBd CJXBIU' 'f 

<P9SOBOMJ C)}'.BI!l'J' 't : 

cp = -,; ol'C , t . 
o~., 

Ilo8'fOMY fjopuyJJ1 (2) MO»>I nepenHCHTL B B]IJte: 
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l1m!eUCtlBBOC'.l'D BRetllll8ro ~m.mn 8 0 (cu. (opr.4J.JJY (I)) 

&amlCD'l 70&10 0'1 Xflp&nepr.IC'l'mt JCBOPB'feaO ll UDmeHH /II: 
• 

(3) 

r~ :1 ... mJCCTt~MME.UIII 'l'OK J'aBOp; TeJJS. 

J<~H- aoapp.uJ'iSU'l' BOUBepcml i.aBK'l'pOUOB B uelftpoHHe 

CU - omomBtme ll!mtOCmt lllfb•poHOB IJJBI.lDBD B cpellBOfl WH

DOC'.m Il!i'lpoOOB JPDBHIUI 8 aa'l"WJHHOI 80tE • 

llocJio&Jry K )H m c.J - nocroan !He :ee.un111:IS. c.ro. upuwm s 

BIIP&EBim (3) ·::1 = const • ~·IJ.WJlY (I) Jai80 88J1HC8'l'D B 

(4) 
• r• A= ~nst. 

B HJI)B&IDJJ ca_rqae • KOrJll r.tlamr.rne m.myJ!'&OO JmJ'-al COB

D8JlBO!' o ~ pe8K'l'lDmOOm. nnocnMol om ( cp = o). auop

ms JIJMD1ACB ~'i' umromvra.m;ool: 

A 
Eo = I e,..J · 

B c.a;rqoe paccmapoBI188DJIB Oil) OTill>Clt'PeAilO wanrTpuqecliOI OO'i'D 

< VJ'- '¢ o > peaJmmiiOOTD e {'P) Wlll'r yr.em.ma~ 'J'i'O coo'l:Be,_ 

C'IJU'M yae.mwemuo llOJDlPwrtNooccm ;1 CHWlf)tmJO auepnm DMIIYJl&CS. 

Bo.JiellC'l"..lle ocmmamm pe&lft'Opa ooatiTCB ~ 'l'tUlep&i'JP

tml srKesrr. B wrore anepms KaJS..li):ro man.y.m;ca csrc~pa ~ 

B o6IIaD BDJP 'l'a1mlll odpaoou: 

A 
£ ;. = .2 d . ' (I) 

I €,.. - o~., "" + ~~ {r:: -~)I 
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r)le T0 - T8Mllepa'!'1p8 'l'OIIJ.mBB, OOO'.tBeTCTByoqaa SHeprHM E0 , 

T&. - rreMIIepama rron.mma nepe.x. i -M HMIIJ'JC&CoM, 'n ' To 1 

~~- TeMII8p8'17PHd KO~eHT peSir.rDHOCTH, ~; ~ 0, 

118 (fx>pMYJIH (6) BH.ltHO, 'q'l'O np11 OCTHE8HHH pe&R'l'Opa, OdJ'CJIOBJlGHHOM 

p8COHHXPOHH8amiOI OliO, 6JJJ.eT npoHOJ!:O)tHTJ.. HUOIUI8HH8 T&UIIep&TJP

HOI'O :U.D.U B p88Jt'l'B»HOCTJ... Ec.mt 11epea R8KO'l'Opoe BpeMSJ mMIIJ".&O 

HHaeRTOpa COBIIaJlCT no BpeMEHm C M8IfCmny'MOM pe8K'l'HBHOCTH ( d cp 2::0 ) , 

TO 8Hepr1Ul JBGJJH'UITC.R no CPBBH6HHJO C HOMHHBJI!tHbfJI lli8lJOHH8M Ea 
H Oy)I.eT paBHa iK) 

A (6) 

lloCBO~KY TSMnepatYpHHI RO~e~ pe~HOCTH fip&RT~eCKH 

UOC'l'OBHaH, YB8.mt'I8HI8 8HeprHH HMUYJ~C8 01~'1' onpe~BBTJ..CS 'l'8Mne

pa'ey'pol Tt.. , JJ.O KO'l'opol ycne.n oc:THT:& peaxTop. llpH aedo&IUHX 

(HD Kp&TBOBp8MeHilJJX) fPa80BIIX paCCC•rJIBOOBBHWlX T8MII6p8'J.7pS ma

MeHIU'O.fl MflJIO • BoJie_ttOTBHe STOI'O t 8 'l'BRZe HB-88 M&JJOCTH :Be.mt1fHHH 

jf rv ... I0-5, 'OOMIIepaTypHd. BKJU!JI dJ).J.eT H68Ha'qHT9AHYtl. 

Ilo&TOMY orp&liB'IHMCJJ paOOMOTp6HPI6M C:JJY"qa.s OOJIHOI ija80BOI pacCHH

xpOIUI38ItHH H BWBOHDM, H8 K8ltOO BpGP.l.fl OIIa smJlSS'l'CSI .It0117CTmMOI. 

•> E; > Eo , T.R. :senwnrHH, CTO.RUJte noJt 8H8KOM MO]I7JUJ 

B aimMeHaTeJie <Ix>PMY'.7lH {6), MMelOT pasutd: sa:ax. 
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2. OueHKa MUCHMa.n::Ln:sx qtJJ'Yl(Tyaii.HH &aepr~a mmy,m:,coB 

CSycTepa BCJIOJJ:CTB~le cpasono£1 necTa6.PT,m,IIooTl1 OliO 

OliO OTHOCMi'eJ.U)HO OeTJit ( T .e • OTHOCPI'l OJThHO MOMOHTa pa3BVI:TI1fl aJiei<

TpOHHOrO mmyJII:,Ca 1UIY.tel\TOpa) 'f'Mcx COCT8BJI.SJIOT ,.., + 3,fP • -
vlcxo.n.a rm SToro, MOmiO onpe.ne.mT:& qwyi<Tyamul aueprmi YIMIIYJIJ.,COB 

C.SycTepa: 
A. 

A E { ~IW4lf) = E - E ( ~IM4.lt) • = fl,..J 
A 

E, 

- JeM- oi., 'f!.x 1- I c'"l . (7) - I e'" - c1. ., ~'!u I 

fipHHHM&elVI SHa~etme MBKCJ.'JMYM!t peaKTitlBHOCTR ~t";t • -5•Iu3, 

'qTO COOTBeTC'i'ByeT cpeJIHel MOIQHOC'i'H 6yCTepa ,.., 0, 75 MBT H UOJIY-

mBpRHe mmy.m;ca ,...., 5 MRCeR • Tor_w:t, ytJHTtmaB, ~TO of 'f • 3, sr-10-4 

rpa.zt2 , UOJI.Y'~UIM: 

JjE ('P,..u) ~ 0 r.2 ---- ,o. 
E, 

Cpe,mme WJlYKTJSUHH aaeprHR Li.MnJJU>COB 6yc'!'epa MOZHO UOJIY

qHTL aaa~orHqHYM odpasoM, no~cTaBHH n ~prJ.rny (7) BMecTo aaaqe-

HH.s lfmQJI. • ± 3,fP I,Haqerme 'fer = .± 0,9° (eM. Ta6JI. 2). B 3'l'OM 

CJJ,Ytiae 

~~ 0,00. 
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3. C.J,J11al xpeTKo:BpeMeHHol noJIHOI ipiaoBOI 

paoca~XpoansaUMm 

Ha~~e YC~OBRR pa6oTs 6ycrepa C Toqxu apeHBS ~PHOI 

desonaCHOCTH peanu~CS npH rro~o~ ~SOBOl paOOHHXPOHH88UlH H 

fiOCJl9JtY'DIJ!I peSltOI CHHX_POHH&8ll.tiH 1C.KOpi4!8JUI H OOJlJDHOro O'l'pua

'r&Jl.S. &rOT a«eKT 8JUUIOJDA6H 1\paTKo.apeMeHHo.tay OT.KJimemtll YC1to

pHT8.1f.f 11 noOJIOJtYDll8M1 MrHO:seUUOMY B.lCJIJ)qeHD ero :S pa6oqeit (paae 

OIIO. 

lloOJ18 npoiiB.WlHWI 8JieKTpOHiniX Hl4D1JI&COB HWIBKTOpa pe8K'l'Op 

HS~HeT OCTYB8T» no 8aKOUft OIBSKOMJ K SKCfiOHe~~HOMy: 

-a.t 
T = To· e , • (8) 

r~ J:o - TeMnepaT,Jpa TOnnHBS, C~OTBeTC'l'~ CHHXPOHHOI 

padoTe ODD H HH3eKTOpa. 

BpeMS t B 4K>PMYJie ( 8) M:,)JKHO nspaaHT:& qepes liHo.no 

•nponaBnmx• l'lMllYJibOOll yOKO.PHTCJlS 

t = tu. · n, 

11 • • 

r;,;e t~.c ..., nepHO)l OJIEHlO:BaHHH m.myJl&COl~, t~ =: 0,02 Ce.« • 

~fal<CHMSJibHOO paC'QSTUOe SHa-qea:ue RO~~UU%0HT8 Q.. , COOT-

BeTCTEfiOiij3e CHWieWflO cpeJUieH TeMIIepaTJpH IlGHTpaJIDHHX TB8JIOB aJC

TkfllHOI 80HH npH cpe)lHei MOlD.HOcrrl1 peaRTOpa 4 MBT, COC!SBJJ.SeT O,I. 

Jlo1J1CTHM, liTO 11epes aexoTopoe n_peMS, nocJie Toro, au 

IUil!eK'l'Op l3BJI10'fPIJ!O.R :BHOBb t SJieRTPORHd mmyJI&C COBfi&JI C MaltCBMf

MOM peuTHBHOCTH peuTopa. Tor.u.a aH~pru.a a.Bapdaoro mmy.m.ca 
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6ycTepa Ea. , c yqeTOM :BHIIlec~<aaamtoro, dy]l.eT paBHa. 

A E - - . 
4 - JK [ -ai) - o1 k ( -a.t..n) le,.l + dT To j- e It:,. I + dT To 1- e 

PaCCliHTBeM .OOllYCTtmOe BpeM.a OTKJllCJl:letm:S 1CROPHTeJlS, IICXO;f1JJ 

Ra noJIOJteiUISJ, t.aTO aaepn.a HMIIJ.J.r&COB 6yc~epa Ea He )l;OJIJ~tna 

npeBN1llaTb 3H8lJSHHSI ll,2 M.zta, 'iTO coo•rBeTOTByeT ope.llHeii MOlllHOCTti 

W • IU IBT. 

liOCI<O.J.r&KY 

A 
Ea._ ~lt_ .... ..:...I_+....;;T~oL;}.!...-,.;..(i_-_e_-a_£4~nl= ____ lc_"".....;l ____ ~ C, 
E- A ~Jc ( -at,..,n) 

o Te:i le""l +Ton 1- e 

• 
r.ne C = / (em) - OTfiOJTienme npeue.m;Ho JtOirYOT:kiMOH MOllUIOCTU 

R HOMHHSJ.t&HOft. 0TCJO,Ita JI8I'l{0 onpe.zte.n~T:& .nonycT~IMOC 'til1CJIO "uponan

IllitlX" HMIIY.7l:&COB HH.Z.eRTopa nr" B tPYHRU.tivl uaRcmManHoH rrapa-

6oJmt~eoRoiri peaRTHBHOCTM Cw. l1 KOa<WMII.H€HTa 8 (SH8lleuue 

KOa<lxJIHU11eH'!'a 

a = u,I): 
a 

BeJJ1411HHN 

tJ'"' = iu . ncr'"' 
MOmROCTH 0YOTepa 

IIpM STOM DOJiaraeM l{JI.S npOCTO'l'N UOCTO.fUIUJiiM, 

(9) 

n~n H COOTB€TCTDJIDW0e run snaqeHHS BpeMeHH 

, pacoqHTaHHue ~ pasBH~HWX sHaqeHHI cpe~teM 
-1 w , B aaBacVJ.MocTM oT .YMHoaeHns 1 e"" 1 , 
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CBe.J(eHH B Tad.mmy 3. 3aat~eHHR M8KCHII1a.Jt&HO:I TeMIIepams TB8JIEJ T
0 

OOO!B8TOTBYJ1,I' 8BJ1,8HHOI cpe)lHeA: MOillHOCTH. 

H8 npHBe)lelllUlX B Ta6.tt. 3 pa01i8THIIX JtSHHHX c.tl8JJ;J8T 1 qTo 

npH peaaHYX aaa'leHHsx I£,. J -~' 2 o o ana.P.nitHa.s CH'l'faiUUJ Jl£:I.ZB B 

p8CCMOTp8HHOM rHnOT6THqecKOM c~qae DpaKTmqeCRH HeBOSMQEHB. 

4. 0 IJE'Jiecoo6pB8HOOTB aB'l'OlVISTHli80KOI'O 

pecy.DpoBaHHS SH8prPm IfMIIY,Jl!IOOB dyoTepa 

flpe.IUIOJIOD.M 1 tlTO B 6ycTepHOllli peJIJIMe p&OOTH peatrropa 

HSP-2 HCfiOXUSyeTOR .80CT8TO'IHO OHCTpo~ICTB~ OHCTeMS aBTOM&

T~eCKOrO perynHpOBaHHa. PaCCMOTPHM BOaMQIHOCT~ fiPHM&BeHa& TaKOI 
• CBC'1'8MH JJS BHP8BlmBaHMB &HeprmH HMuYnLCOB dYCTepa. 

JionyOTHM 1 I~CXOltHBS SHeprttR 0MIJYJI&C8 paintS HOWII:IaJ.IDHOMf 

aaa-qermm: 

E ftJ == A 
I e,. I ' 

8 88 UOCJB~ OdopoT .OUSOT~ ODO paccor~OOBai&Cb OTHOCHTe~
HO &.lex'l'poHHoro mmy.m;oa Hlta)KTopa aa yroJJ. 'f • Sueprm.s nMJJY'JmCB 

JM8Hit11U4~CSI: 

Er~oJ == A 
/e,.,. -cc'Cf2.l (IO) 

1'11ftHBSS IBBD e.M < o ct f/'2 > 0 , nepetmmeM (10) B 

BB.ll8: 

E(tl.) A - . . 
IE.-. I + r:i ~ 2 
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CHCTeMa 8BTOM8TR'leCKOro per,y~pOBSHas,qTOQw BHBSCTH auepram 

CJieAJDOOl'O mtmyJ.ILCB Ha HO:&d ypo:seH&, uBBeAST" B 8~H8Te.JJI, 

(lopM,YJlN (10) OTplWaTe.m;aym JloOOBl:CY K peaK'I'HBHOCTH: 

A 

IIpeJlllOJJ:O»JM, liTO noc.ne s-roro OIIO, c l50CTIDmiLIC:.b B o6paTayro cTopoay, 

COBnaJI no wase C mmy.1.ILCOM HH.XteRTOpa. 

Tor.:ua 
(lJ A A 

E = I E .... I + c., - I£.,.....;, ,;;...;;_-o(.-~"Z"'2 • (II) 

-~ 
0TcJU.tB cJiewer, qro npH YMHO.iieHHSX lEw. I == 500 H BHtue 

3HaMeHaTeJlh fPo.PMYJDI (II) IIPH OOJI&UlD fPaSOBHX paccorJI8COB8mtJIX 

MOJEeT npH6JmSHTLCB 1( H,yJm, 1fTO, COO'l'Be'l'C'l'B8HHO 1 npHBe)leT R 8Ha-

1Uf'l'eJThHOM;f yoo,mrqeHHJJ MOIUUOCTH 6ycTepa • 

AH8JD18 npOBeJI,eHHIIX pacqeTOB H HSMepeHHf 008BOJJ.Re'I' ROHC'l'&

Trrt po:&aT:& C.11eltf101Ilee: 

I. PadoTa peuropa B 6ycTepnou peawe npH JmURX cpasoBHX 

pacoor.J18COBaRIUlX H pea.n,ma 3Hal1eHI1.RX peaKTHBHOCTB Re np!21BO)lRT 

K a:sapnilaoi cmTyauu. T .H. "Ka'lecT:B011 6ycrepa Y.ItOBJieTBOpseT . 
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-1 I e~ I ~ 200. ,n:aae 

1\1eJIJieHHB.R sanWITa oT rrporra.nam1SI HMI.rymcofi MHJKeKTona odecne'IHT 6eso

nacHocn pa6oTtr. 

pery.mipOBatme I!0I1CJICCOOO_t=83HO • 

3. ~50l3Ue ROJie6arm.a UITQ OTHOC H'l'eJI!>HO CCTr,J }J,OBOJ11lHO B8.11!1R.ID 

H .l.LOCTMrtllO'l' J. W • t!TO COOTBeTC'.l'EYe'l' l.3f-:'GHOHvllU MOil.lHOCTLl IIO cpm;me

HliilO C HOM11IH3Jll)HOH npmMefHO H8 SU~). 

4. KoJie6aHWJ (iasu OliO IDJielO'l' IIE p1iio]l1l1'iecEIDi xapaRTep c 

:II;Byrrlfl OCHOBHLlMH rapJIOHlilU1liA11! Ob!C'I'.PHX (I2,G I'll) irl Iv1C.ll,;1etr4~l:l:X { ,_ U. 8 r~) 

MSMGHOmli/i B8J.Wt!liiHH ~aoooro C)t&itll'tl• 

5. 3Ha'iklTeJI&HHe OOCi'a&JlJ.Iillt£19 ~K'l'YaOO qmS:E 0110 O'l'ltOC~l

TeJ.lbHO CeTki llO.Fll3JI.fliO'I'C.f.i B Y3Jl8X MY.Jl:b'l'.UlJllil\a'IOpa H BaJia JlBPII'8TeJISJ. 

STo CJJ.e]IYe=r yqecT:o npu .uoooJU<e w~L'a'I'HC•iti MaillHHhi. 

B saR.1IJ.()tler:me aBToptT npLiHOC.RT (:BOlo oJmronapHOC1':& E.IT.Ula6SJim

ny, B.JI.Jior.anJXse 11 P .B • .1ap.LID30BY aa Y'iHC'rk-10 B o6Ciiit.:Uemm fOSY.n:DTa

TOB npone.nemmi4 paOo'l'li!, a •rane B.II.lWIWBY :H H.A.LlriiJliUIY sa lfeTI{OC 

~1 rpaMoTaoe ooc.JIYjhMBarme a.Kcnepm.OOH'l'<'B• 



I. :S.H.ByHHH, B.LI.JleBHH, C.R.Hm<o.11Bel: H ,AP. "IJ.ycR perutropa 
HEP-30 B peDMe HJJJI11Jr&CHOro dycre{a• (Coodll¥!mie OWIH; 
13-6213, 1972 r.) 

2. B.Jt.AHaHbeB H AP• "OcodemiOCTH R{l!tCTPYRUIDI Il OIITmHHSamt& 
MOJXYJ'UITOpa peaiCTHBHOCTB peSKTOpa H.SP-2", (AS. 1971 r., 
T. 31, BHn. 4• CTp. 352). 

3. B.Jl.AHaHAeB, Jt.H.EaoDHileB, B.B.Byxaen m .AP· •MMD;yncHJJI: 
peaxTop c RH.'IeKTOpoM ImP-2", (CooCSunme OHH11, 13-4392, 1969 r.) 

4. B.H.Bymui, H.M.MaTopa, C.K.H.MKo.nnen M .:np. •omtl' &KCIIJI1aTaiJ.m! 
pearropa HBP, ero rrpmvieuerme .IfJ1Jl HeA.Tpomua: nccJie.JtOBaimi n 
ero xapaKTepaCTHKH npH HmKeRIUiti ueiTpoHOB OT . MmtpOTpOIIB" • 
(Jloi<JIBJt Ha lli-el MeJQl'Y'HapoJlHOI JtonqoepeH!IJiH OOH no HCnom,sona
HHlO STOMHOfi &Heprx.m: B MHPHHX lleJlJIX.). 'J'keHe€a. {qb4~ . 

• 
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