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B B e A e H H e ~ 

0630p CO~ep~HT KpaTKH8 KOHCIT8KThl OCHOBHhlX rrpo6~8MHhlX ~OK

~a~OB H 06o6meHHhl8 aBTOpOM 3aM8T~H ITO OT~8~DHhlM aa~aqaM YCKOpH

T8~DHOH T8XHHKH
1

Ha OCHOBaHHH MaTep~a~OB COo6meHHH H3 paBHhlX 

na6opaTOpHH MHpa, npe~cTaBR8HHbcr Ha Me~~yHapo~HYID KOH~epeHUHID 

ITO yCKOpHT8RflM SR8M8HTapHhlX qacT~U, rrpOHCXO~HBillYID B r.EpeBaHe 

(CCCP) B C8HTfl6pe M8CHU8 1969 ro~a. 
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I. HeKOTOpue 3a~aqH ~H3MKM BUCORMX 3HeprHtt H 

TeOpHH 3ReMeHTapHHX qacrmn. 
(E:T3t r.MOCRBa JI.E.ORJH:b) 

:t1:3ROli:MT:b npo6neuu ~H3HKH B:JICORHX 3HeprHtt B ~Ba~naTHMMHYT

HOM ~OKRa~e, sa~aqa flOMCTHHe ~OCTOIHas MeCTa npOBe~eHHS ROH~e

peHnHH - BcecoDsHas cnopTHBHas 6asa,o~HaKo, ps~ BOnpocoB no 

OCHOBHUM BaXHHM HanpaBReHHHM MOXHO HaMeTHT:b. 

CymecTByeT TpH po~a qacTMn: I) ~OTOH (o~Ha); 2) JienTOHH 

(8 qacTHn); 3) ~pOHU (OKORO 2J0 qaCTHn) 6e3 yqeTa CeMH 6apHO-

HOB. 

Ha nepBHI B3rRa~;MMee% MeCTO ~OBOR:bHO BHYWHTeR:bHOe KORHqeCTBO 

HOCHTenel MH~OpManHH 0 nponecc.1X,npOHCXO~HmMX B MHKpOMHpe.O~HaKO 

Bcero 3Toro He~ocraroqHo ~ns nocTpoeHHs saxoHqeHHOI reopHM 3ne

ueHTapHux qacTHn. 

Mccne~OBaHHS qacTHn Be~yTCH no KRaccau B3aHMO~ettCTBHH: 

I. 3neKTpouarHHTHI:le B3aHuo,n;eitcTBMH ~OTOHu. 

2. 3neKTpOMarHHTHI:le H cna6le B3aHMO~eiCTBMH - nenTOHI:l. 

3. 3ReKTpOMarHHTHHe, CRa6ue H CMR:bHI:le B3aMMO~eiCTBHH -a~pOHU. 

KaKHe xe 3a~aqH B HaCTOsmee Bp9MH CTOHT nepe~ ~H3HKOI BI:lCOKHX 

3HeprHI H HaCROR:bRO Y~OBReTBOpaeTCH HX pemeHHe, HMeDmHMCH ~Hana-

30HOM 3HeprHI YCKOpMTeRel 3aps!eHHI:lX qacTHn? 

O~Ha H3 3a~aq - npOBepRa OCHOB~UX nonoxeHHI RBaHTOBOI 3ReKTpO

~HHaMHKH (3ReRTpOMarHHTHI:le H cna6I:le B3aHMO~eiCTBHH). 

Cne~yer saueTHT:b, qTo TeopHs 3nexrpouarHHTHHX B3aHMO~elcTBHI 

~ocTaToqHo xopomo paspa6oTaHa. 3roro Henbss cxasaTb o cna6ux 

B3aHMO~eiCTBHHX.Cna6oe B3aHM0~9ICTBHe (no 3~~eKTy) pacTeT C 3Hep

rHel E H COBpeMeHHI:lX ypOBHel 3.:ieprHtt He~OCTaTOqHO ~RH OKOHqa

TeRbHI:lX ~YH~aMeHTaRbHI:lX MCCRe~OBaHHtt B 3TOI 06RaCTH. 

i 
' . 
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ITpe~nonaraeTca (TeopMa), qTo npm aHeprMax .-v 300 raB, cna6ue 

B3aHMO~encTBHH ~OHEHH nepe~TH B CHHhHHe (yVeH:&maeTCH paCCTORHHe 

Mex~y qaCTHUaMH),noSTOMY ~H3MKH C HeTepneHHeM X~YT YCTaHOBOK 

C 60HbWHMH SHeprmaMH (500-IOOO r~B). 

MHTepeCHa sa~aqa HCCHe~OBaHHR ner.TOHOB H HX B3aHMO~enCTBHHe 

HanpHMep: I) nenTOH - nenToH; 2) nenTOH - ~OTOH , T.e. 
·e. 

JtP- :: w 
-a To ycnoBHaa sanHc:& .nenToHaoro TC1Ka (e) npH cna6oM B3aHl.W;J;e~cT-

Bl1H lw) . ( W J - 3)leC:&, HHCiO HOBa.fi tlaCT:HUa, RH60 HOBU~ 
aqxpeKT. 

TeOp:H.fi yKa3HBaeT Ha cy~eCTBOBaHHE~ 36 nenTOHHHX TOKOB. B pacnona

raeMOM HCCHe~OBaHHM ~Mana30He 3HE!prH~1 HX 06Hapy:!eHO llOKa TORbKO 

~Ba. 

OcTaeTC.fi HepellleHHO~ - 3a)(aqa CTp~~HHOCTH f' - Me30Ha. 

M, HaKOHeU, TIOHCKH HOBhlX tlaCTHUe HeT e~e npHMepHO 200 t~aCTHU, 

llOKa He 06HapyxeHO e~e 27 MHOrosapa~HhlX tlaCTHU (a OHH ,l(ORXHhl 

6hlTh). 
j,.tC.I-"d...i\1.1 

A eCT:O HH KBapKH? H%YB MOpCKO~ BO~e, B Me~ysax, B CepnyXOBe o • • 

Ha BCe 3TH BOllpOCll ,ltORXHU OTB9TH~~:b BllCOKHe 3HeprHH.llOHCit <f>YH,ll;a

MeHTaRhHUX tlaCTHU, aHTHtlaCTRU,TIOJfCK CHHR, OTBeTCTBeHHO~ sa Hapy

WeHMe CP-HHBapMaHTHOCTH - aTo ny~~* K saBepmeHHD TeopHH aneueHTap

HUX tlaCTHih 

rnaBHbie MeTO~HtleCKHe BOllpOCbi: aCeH!4IlTOTHKa H SKCTpeMaH:OHOe pas

pemeHHe. 

2. BcTpe't!Hue nyt~KM H HeKOTopue npo6new. 

(Ey~Kep. IDI<p CO AH CCC?). 

Heo6XO~HMbi BhlCOKHe SHeprHH B neHTpe MaCC. B YCKOpHTenax C He

nO)(BHXHO~ MHIDeH:OID TIO OTHOWeHHID K peaBUHHJB03HHKaD~en B pesyn:oTaTe 

B3aHMO~e~CTBH.fi,HCCRe,l(OBaTen:& )(BHjteTC.fi CO CKOpOCThD CBeTa, TOr~a 
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KaK npM CTaJIKMBaiOIIUiXCS! TIYliKaX MCC.Ie)l;OBaTeJib HaXO)l;MTCS! B CRCTeMe 

neHTpa Mace. CpaBHMTeJI:&Has Jierxoc·~:& noJiylleHMH 6oJI:&mvrx aHeprMM npM 

CTOJIKHOBeHMM TiyliKOB yKa3~BaeT Ha nepcneKTMBHOCTb TipM:MeHeHMS! TaKMX 

CBeTMMOCTb /II 
/If /V2 

L ::? .s·-, 
r,n;e N1 N 2- - liHCJIO llaCT»n B o,n;HOM >1 DTopoM crycTxe, 

f( - K03cMJMnMeHT B3aMMO,J.J;eftti~TBMH, 

.T - BpeMSJ B3aMMO,J.J;eitCTBMSJ, 
cl 
c) - CelleHMe B3aMMO,J.J;efttCTBM:I • 

Ha:vr60Jiee aKTMBH~e pa60Tbl TIO BCTpe'IH~M nyliKaM npOBO,J.l;S!TCSJ B HOBOCM-

6MpCKe M CTeH~op,n;e. 

Cy~eCTBYIOT napaJIJieJI:&H~e npoeKT~ a.IeKTpOH-nosMTpOHHoro ycxopMTeJis 

Ha IOO ran )l;JISJ pemeHMSJ sa,n;atr 3JieK~rpO,ll;MHaMMKVI, TIOMCRa f - :MeSOHa VI 

pemeHMe sara,n;xvr y - MesoHa. Hyj)CH~ JienTOHHHe nsaMMo,n;efttcTBMH Ha 

OlleH:& 6oJI:&mMx GHeprvrSJx. CJIOj)CHOCTb (oco6eHHO ,J.J;JISJ ycxopMTeJiekt c He

no.n;BM~HO~ MMilleHbiO) COCTOMT B TOM, liTO C B03paCTaHMeM 3HeprMM na

,n;aeT !POpM!lJaKTOp, TaR liTO CJia6~e B!3aMMO,J.J;eiltCTBHSJ TipOII.1e MCCJie,J.J;OBaT:b 

Ha BCTpe"~m~x nyllxax. IIpo6JieMa nJio~mocTH nyliKOB ,n;omma pemaT:&CSJ sa 

ctreT cos,n;aHMH HaKOTIPITeJieftt c 6oJI:&maM H ( 300-40C T~c.rc), qTo 

MOJICHO OCyii.1eCTBHT:b Ha 6e3lteJie3HbiX OHHXpOTpOHaX. IlepcneKTHBHO HaKOTI

JieHHe, HanpHMep, .r - Me30HOB H HCTIOJI:b30BaHMe HX BO BCTpeqH~X 

nyqxax. Pasra,n;xa ,f -:uesoHa TaM! PemeHMe sa,n;aliH 6yHqMpOBKM nyqxon 

60JI:b1Il0~ TIJIOTHOCTH MeTO)l;OM 11 3JieKTJ>OHHOro OXJiaJIC,n;eHHS! 11 ,n;aeT HOBYIO 

CHJIY HaROTIHTeJISJM. B KOHne I970 l'O,n;a TaRaS! ycTaHOBKa 6y,n;eT 

OCyii.1eCTBJieHa B HOBOCM6HpCKe. Conpe:MeHHaSJ TeOpMSJ, HOBI:le MeTO,l(bl 

ycxopeHMSJ M coBpeMeHHLrm ypoBeH:& TE!XHMKH paspemaeT B 6JIHmiltmme 

I0-20JieT MMeT:& aHeprmH llacTmn 0 2.ro15 sn. Ho npome 

TIOJIYliHT:b CTaJIKHBaiOmMecs nyqKH c 3Heprmeilt IOOO rsB. 3HeprHSJ B n/M 
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iS 
oy]I.eT ~ 2 • IO sB J Ho JI.OCTxuteHNie ee ropaaJI.o npome M sKoHo-

MHtrHee • 

3. flo~ytreHHB OO~DIDO~ MHfBHCHBHOCTM 

Ha CepnyxoBCKOM yc::<:opHTe~e. 

( HAYMOB, M~B9, Cepny.(OB) 

PemeHa cAeJI.yromme aa]I.atr~: 

I. YBe~HqeHme TOKa HHEBKTOpa ]I.O IOO ~A 

2. Y~y-qmeHme cor~acoBaHHfl C~ ..... JIY. st\mTaHc··I,75 CM/n''t.Gici 

3. llpMMBHBHHB ]I.BOaHtrepa Ba Bp8Mfl HHJKBKI.\:£U'I. 

4. KoppeKTHPOBKa ITO~fl HHJKBKI.\~H. 

5. CHHEBHMB CKOpOCTM HapaCTa3Hfl MarHMTHOrO ITO~fl Ha 30% • 

6. KoppeKI.\Mfl opoETa. 

7. KoppBKI.\Mfl traCTOT:&l CBOOO]I.H.:dX KO~eoaHE~ ( CKOMITBHCMpOBaH 

Ky~oHOBCKH~ CJI.BHr). 

Pa6otrafl HHTBHCVIBHOCT:O npvt 76 rsB .... I • IOI2 P/~. llpe]I.ITO~araeT
Cfl rrpH 00~88 TIUaTB~DHO~ HaCTpO~roB nonytrVITD 5 - 6•Io12 ~~ 
06HapyEBHN cne]I.yiDIUMB S@WBKTH: 

I) llp11 1; - IOO \til A , Harpya::ta peaoHaTopoB. Uo;n;Bo;n;vtMafl Mom

HOCTD B/tr B03pOC~a B 2 paaa. 

2) flpvt OTK~GUBHVIH TpaeRTOpvtM ]I.BV!Jlt8Hl1fl nytrRa Ha 2 MM (H3MBHB

HHfl pa]I.Myca yCROpBHV!H) paaMep nyq:ta YBB~H'llHBaBTCH B]I.BOB. 

JlpyrHB ]I.aHHbiB: 

OcymecTBnBH "CT0~ 11 MarHHTHoro no~ :r Ha H = I2 • I03spcTe;n -

JI.~MTB~DHOCT:& MoxceT OblTD c;neJiaHa CY I, 5 ceK • PaBHOMepHOCTD "cTona" 

>'V 5 • I0-4• CTaOHJIDHOCT:O ypOBiH OOBCITB'llHBaBTCH MBTO]I.OM KOM.ITO

pvtpOBaHMH aHanoroBoro cvtrHaJia H c npBI.\B3HOHHb1M aa]I.aHHhlM ypoBHBM• 
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AoconroTHaH np~BaaKa 

ncTonau no noRaJII>HOMY ;n;aTll~Ry Mal'HJIITHoro nona. AnepJIIo;n;~lleoRoe 

aaTyxaH~e nepexo;n;Horo npon;ecca B MOMeHT nepexo;n;a B "cToJI" MarH~T

Horo nona ooecnell~BaeTca np~MeHein.1eM crrGUlllan:E>Horo Wlllni>Tpa,. 

4. o $LAc 
h 

PeayJI:bTaTu paolllThl CTeH<I?op;n;oltoro ycRop~Tena. 

I. E ~ 2I, 5 raB , 55 ""A , A tvl· = I~ 

2. EOJII>IIlafl ITJIOTHOCT:b TOKa IT)liiBO;IJ;1tiT K KYJIOHOBCROMY paoTaJIKlii

BaHliiiD. ~OpMa liiMnyJII>Ca JIIM88T ;ZJ;By~opoyro WOPMY• 

ilpHMeHeHHe JIIMITYJI:bCHO~ woRyoHpOBKA MarHHTHOro nona BHelliHJIIM oJIIr
Aoo 

HanoM oHJIIlltaeT aToT aw~1eKT Ill JIIMny.rri>c npJIIoopeTaeT KOJIOKO'WOpaaHyro 

!lJopMy. 
c 

3. ~ccne;n;oBaHa ;n;onroBellHOCTb MO~HNX KJIJIITpOHOB III nepJIIO;l.l;JIIll-

HOCT:b JIIX 3aM8Hhl. ilpJIIBO;ZJ;JIITCH COOTB8TCTByromaa CTaTJIICTJIIKa, KOTOpaH 

onpe;n;eJiaJia a~eKTJIIBHOCT:b paoOTB yCKOpiiiT8JIH. 

4. OcymecTBJieHo ycKopeHJIIe noaiiiTpoHOB III npephlBJIICThlX nyl!KOB. 

5. OcymecTBJieHO ynpaBJieHJIIe "S LAC" npiii noMo~:rt.r ynpaBJIHIO~eti 

ClleTHo~ MamJIIHhl PUP-9 ( K coEaJieHHIO, no;n;pooHoro cooomeHHfl oo 

STOM He OhlJIO). 

5. Q. KopHeJII>CKOM YCROplii'l'8JI8 (ClllA) • 

~ B 
CTOHMOCTI> I2 MJI. HallaTO CTPOIIIT8JII>CTBO I963r. B I968- ycRo-

PIIITeJII> paooTaJI Ha SRCIT8pliiM8HT • 3anycRaJICfl ycROpHT8JI:b B 2 STana: 

I eTan - nonytreHO EfV\tty..-:: 7' (l raB III II STan - J==-1\AC.X = IO raB • 

illTaT naoopaTopH:rt.r: 45 WIII3JIIKOB, JIIB HJIIx: 23 oTy;n;eHTa III 22 ;n;oKTopa • 

liaCTOTa ITOBTOp8Hi'IH F = 60 ru; , :) = I04 ajJIIM. 

R. ycTaHOBKJII = IOO MeTpoB. H ""~)(. = 30 T 2-c... 4 ycKoparomJIIx 
CTaHUJII~ ., 

-~ 

' I 
1 
I 
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VcKopeHHe ocy~ecTBnHeTCH Ha 4 rap~OHMKe. qacToTa ycKopHro~ero Ha-

rrpruKeHHH 1..~,-K. = 4 JcGp. Ocyrr ecTBJieH peJKI-1M BhlBo;n;a o;n;Horo 

crycTKa 1-13 4-x • KopHen:ocKHH Ct-1IxpoTpoH rrpe;n;rroJiaraeTcH rrepeHe-

CTI-1 B AproH H I-1CIIOJI:oaoBaT:o ManiHHY KaK 6ycTep ZG S , a TaR JKe 

;ZJ;JIH I-1CCJI8;ZJ;OBaHI-1fl 8qJW8KTOB, CBH3aHt:biX Q rrpocTpaHCTB8HHblM aapH;ZJ;OM. 

:lKH3H:O M8;ZJ;JI8HHO~ MaUIHHbl B OOJI:OIUOM HHT8HCHBHOCTJIJ • qaCTHOe COOomeHI-18: 

06HapyJKeH np:~nAe"tlaTeJI:OHbli1 WaKT. Ilpu ycKopeHI-1Vl Sa rry"tiKOB o6Hapy:ateHhl 

ycKopeHHble PIOHbl p-5 MaB, 1-\·(2..- 9 Ma:s , N2 - 20 MaB . 

( B03MOlltHOCT:O YCKOpeHHfl MOHOB B CUJI:OHOTO"tiHhlX SJieKTpOHHbiX IIY"t~Kax ) 

6. 200 raB ycKopVIT~JI:O ( 5a.rna. 6'-tx - CIIIA) • 

IIpoeKTMpoBaHI.1e 6JII.13KO K aaBe)rueHPJID. lllaroTOBJieHHe KOMrroHeHT 
Ha"tlancH 

JIY, cMHxpoTpoHa-oycTepa 1o1 MarHitiToa XDKHD B I969 ro;n;y • Coa;n;aH 

rrpo~rr VICTOllHHKa. 3~aHVI8 Iti OCHOB308 KOJI:OUO coopyJR:aiDTCH • IlpOTOHhl 

c aHeprlo1e~ 200 ~3B rrpp;n;rroJiaraeTCH rroJiy"tiitiT:O B I972 ro;n;y • B aTo 

:ate BpeMH 6y;n;yT Ha"tlaThl 3KCITepHMeHThl. 3eMJIHHble K 6eTOHHbl8 paOOTbl 

3aKOH"t18Hbl ITOBCeMeCTHO, KaK H COOpyJKeHVJe Ha;n;aeMHblX rraBHn:OOHOB. Ha-

ITOJIOBHHY ycTaHoBJieH 6ycTep ( E :: g &e-.~ · Aj -= "1% - U /" 
I 

_ Ill 

rrplo1lleM B ITOCJie;n;HeM CJiy-qae rrpe;n;ycMOTpeHO CHitiJ!teHiti8 ~: ·, R =7~ "": J :f.lllf) 

ITpoeKTHpoBaHm~hlJIO Ha"tlaTo~ycKopMTeJI~rpynrro~ B 60 "tleJioBeK. B Ha

CTOH~ee BpeMH Jia6opaTOpitiH MM88T 400 "ti8JIOBBK. 

norrOJIHHT8JI:OHbl8 3aMe"tlaHio1H: 

I. EycTep He rrpe;n;nonaraeTCH IticrroJI:oaoBaT:o ;n;nH ~M3MtiecKoro 

3KCITepHMeHTa. 

2. C03;ll;aH rrpoeKT 11 pacmerrJIHIOU(ei1 CTaHUio1III" ;n;JIH BblBO;D;a IIY"t~Ka 

(oT;n;eJI:OHblMio1 M rpyiiiiOBbiMVI cryCTKaU:£1). 

3. Pa6oTa oea BHYTP8HHMX MHUl8Hei1. 

4. llpe;n;rronaraeTCH coa;n;aHI.1e uaKorrHTeJI:oHblX KoJieu. 
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Pa:nHyc OOJI:OIJlOro KOJI:OUa I KM • MarHMTHafi CT PYKTypa: q' o:Oo J 

MarHHT~ paapelllaiDT YBBJIHqMBaT:O H ~If! pa60TU B pe~HMB 400 raB • 

AnepTypa 5,I X 10,2 CM M 3,8 X I~!,7 CM • lliecT:O npf!MOJIMHBHH~ 

BCTPOBHH~ yqacTKOB L = 5I M. ~'~ = IO raB . JIIH~BKUMfi M BhiBO;L4 

OY:z4YT ocymecTBJIBHbi B O;L4HOM ITpfiMOJI:~HBHHOM yqacTKB. c:p- TYHBJifi f- 3M 

CMCTeMa KOH!IpOJifi M yrrpaBJIBHHe ITMTaHMBM MarHMTa Jl JIMH3 OYlJ:YT ocy-
-

InBCTBJIBHbl C ITPHMBHBHHBM UBM • IT~I)rpaMMa pa60T ITO OOJI:OlllOMY KOJI:OUY 

pacqmTaHa Ba 2 ro:na. 

AorroJIHHTeJI:OH~e :naHHbi: 

I) CMOHTMpoBaH~ H aarrymeHbi B OITbiTJ:yro 8KCITJiyaTaUMIO: {]OpHHlltBKTOp 

E = 750 KaB H I ceKuMa JIY - V'-/~ 1 = IO ,4 MaB. ITpoBe:neH~ Bee 

3aMBpbi xapaKTBpMCTHK Ha aTOM aTaiT3 • 

2) ItlccJie;L40BaH~ B03MO~HOCT:t1 ;L40CTH~jHt!Jfi E_....O.l( - 500 raB • 

3) CymecTBYBT rrpoeKT ITOJiyqeHHfi E~~~ ~ I500 raB c OOJI:Olllt!JM KOJI:OUOM, 

HJIH KOJI:OUO Ha KOJI:OUB CO CBepxrrpOB);L4fi!n11MM MarHMTaMH.~CKOpHTBJI:O Ha 

E = 200 raB 6y~eT HCITOJI:030BaH KaK HH~BKTOp. 

7. UEPH. YcKopMTeJI:o Ha E:Ckl(~oraB He ;n;mma;n;HEaJicff. 

ITpoeKTHPOBaHHB aaBepmaeTca. 
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s. Kz6epH8TM~8CKM~ YCKOpMT8~D Ha IOOO raB 

( PTI'l AH CCCP ) • 

OcHOBH~e ~aHH~e y~e ~OKR~@BaRMCD H80~HOKpaTHO. norronHMT8RDH~H 

~aHH~e: 

I. EycTep .B TPM aTarra: I - E , II - IO , III - IS raB • 

2. ilpe~rronaraeTCfl paspa60TKa 264 eMKOCTH@X ~aTqMKa C BhlBO~OM 

MH~OpManMM C HMX Ha 8BM • 3~aqM: a) YrrpaBH8HH8 qacTOTOM 6eTaTpOH-. . 

H@X KOne6aHMti, perynMpOBKa TOKOB r.liiTaiOII.\MX RMH3bl. 

6) YnpaBneHze Mo~enDIO ~ono (IOO Ma.rHHTH~x 6noKoB, IO cynepnepMo~oB) 

B) B Ka~8CTB8 rrepewepH~HOH MaillHH~ npe~nonaraeTCH HCITORD30BaTD 

MamHHY "nHenp 11
• rnaBH@~ rrpoueccop -· M-20 • 

3.!. IIony~em~Je MarHMTHoro nonH B aaaope H = 64 • I03 rc... sa 

C~eT rrp.111M8H8HMfl CBepxnpOBO~flii.\JIJX Mc.rHMTOB (Ilepexo~ K 8Hepr.111Itl 

5 • Io3raB ) • 

4. l1pe~no~eHJIIe PT11 AH:- CTPCIJtlTD KM6epHeTHqecR:t-itl: ycKopHTenD 

Ha E = 5 • Io3raB Ha Me:m:~yHapo~H( 1H OCHOB8. 
fii\C>.JI( 

5. 8Tarrhl: I - 500 raB ' ~RMTE:JIDHOCTD UHKJla 2 '5 ce": E,~c.r =6 raB 

JlY - 200 MaB. II - IOOO raB, ~JIHTE'JIDHOCTD UHKJia 0, 5 ceK : 

E,~~ = IS raB , JlY - SOO MaB • III- Pa6oT~ no rrepexo~y K 

E~~~ = 5 • Io3 raB • 

6. YTo~HeHHhle ~aHHhle: 

a) IIone Ha paBHOB8CHOti op6ItlTE: I6 • I03apcTe~ • 
6) R = 2080 M. 

B) JlY = 800 MaB. 
r) 1- = O,I2%. 
~) t~ = I ceK. 
e) liaCTOTa ITOBTOPeUMKJI. - 2(1 ru. 
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9. 8JieKTpoHHhlM amHxpoTpoH IV' IN A (AHrmur) • 

B !969 ro~y Ha SJI8KTpOHHOM CMHXpo~~poHe rrpe~TIOJiaraeTCH yB8JIM~8HM8 

SHeprMM SJI8KTpOHOB C 3-x raB ,l(O I:> raB • YBeJIJ/1~8Hlti8 SHepr11Jt1 6y.l(eT 

,l(OCT11rHyTO 3a C~eT C03,l(aHHH 60JI~illOrO KOJI~Ua C pa3H8C8HHhlM MarHMT

HhlM rroneM 11 yMeH~meHHhlM pa.l(MycoM J~PMBH3Hh1 • Paapa6aTh!BaroTcfl B/~ 

ycTpOtiCTBa 11 C:£1CT8Ma Bhl:BO,l(af HCTIO.I~30BaHM8M B/ll. OTKJIOH8HJdfl • 

~orroJIHHTeJI~Hhle ,l(aHHh!e: I. ITpe.l(rroJiaraeTcfl HcrroJI~ao:saT~ Ha ycKopM

TeJie Ae - 6eToHHyro pa.l(Mlu~oHHyro a.amMTY • 

2. Ey.l(eT ocymecT:sJieHa KoppeK~Mfl op6MThl ~epea SBM • 

3. Ana HacTpoiKM pe~MMOB rrp11~eHeHa SBM c cynep:sMaopoM lt1 c:se-

TO:BhlM KapaH,l(8illOM. 

4. B CBfl3lt1 C SKOHOMM8~ 1 KpaTHOCT~ TIO:BhlillaeTCfl .l(O 9; = IQ • 

5. 0KOH~aHM8 pa60T !974 r. 

IO. KoJIJieKTMBHh!H MeTOA ycKopeHHfl (EepKJIM CiliA) 

(M8TO~ KOJIJI8KTMBHhlX KOJI8U) 

ITpeHMymecT:so: I) EoJI~maa paBHO:secHaa aHeprma Vs (rrpHpocT 

Ha MeTp , Ha e~MHMUY ,l(JIMHh1).2) Mo~HO ycKOpflT~ ,l(a~e H8~TpaJI~HH8 

~acTMUhl • 3) BoaMOEHOCT~ noJiyqeH~fl 6oJI~mMx J • 
' 

TmTihl: I) ]Y - ycKopMTeJIM aneKTPOEHhlX Konen (YSK) • 

2) YcKopeHJ/18 Ha rpe6He BOJIEhl (KorepeHTHhlH M8TO~) • 

3) ilJia3M8HHR8 M8TO,l(hl • 

llo Y8K - c;n;eJiaHO MHOrO SKCII8pltiM8FTOB BO MHOrHX Hay~HhlX U8HTpax 

MHpa. OcHOBHafl npo6neMa - ycTo:ti~l'r:socT~ IIJIOTHhiX Konen. B TIJiaaMeH

HOM YCKOplt1T8JI8 rrpo6JieMa COCTOHT B CaMOCTa6HJilt13aUHM aapflE8HHOrO 

crycTKa rrpH ycKopeHHM ero HetiTpaJl~Hoti rrnaaMoili. (3aMeqaHPie Ceccnepa: 

~ TIJia3M8HHhl8 6eTaTpOHhl H3-3a OTCYTCmBHfl ycTo:ti~MBOCTM C86fl He onpa:s

.l( aJIM) • b 
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IlepcneKTI.1BHbl: I) JllMnyJibCHhl8 8JI8K~~pOHHbl8 nytiKI.1 c MOU{HOCT:&IO ro13to.n1m 

~JIH yCKOp8HI.1fl :WOHOB. 

2) Ill!a3M8HHb18 BOJIHOBO,ZJ;bi ( 60JI:&lll:W8 != B MaJihiX 06~eMax, XOpO

Jilafl ITpO~OJI:&Hafl I.1 pa~I.1aJI:&HaH ycTOJftii.1BOCT:&, B03MOXHOCT:& peryJI:WpOBKI.1 

V ct> ) , ,ZJ;JIH KOrepeHTHOrO YCKI)p8H:Wfl, T .K. ITJiaaMa ~BI.1X8TCfl _,. _ ...... ·~ 

p :::. t:: H 

Hai:t60JI88 I.1HT8p8CHbi paiDOThl ITO yCKt)p8H:WIO 8JI8KTpOMarHI.1THhlMI.1 BOJIHa

MI.1 (Xap:&KOB, ~a~H6epr). 

Eme O~HO rrepCll8KTI.1BH08 Haiip;lBJI8HI.18 - Jiaaep, ,ZJ;JIH KOrepeHTHOrO 

yCKOp8HI.1fl. Hai.160JI:&llii.1M rrpaKTI.1'CJ8CKIIM BhiXO~ B 6JII.1JKaMlll88 Bp8Mfl OJKI.1-

-~aeTca B HarrpaBJieH:WI.1 Y8K (Mhl Ha 1opore pellleHI.1H rrpo6JI8Mh1!1 Eb1JIO 

yKaaaHo Ha npo6JieMy I.1crrom:&aoBaHI.1ri ycKopeHHblX rrytiKOB Y8K - pacTax

Ka rry't!Ka, KOTOpaa IIOKa, K COXaJI8ni.1IO, H8 I.1M88T p8lll8HHH, HO H8 HBJIH-

8TCff HepaapelliHMOK rrpo6JI8MOK. 

(CCCP, CapaH~eB) 

CooomeH:we nocBHU{eHo peayJI:&TaTaM 1.1 rrpo6JieMaM. llpoBe~eH cpaB

HHTeJI:&HhlK aHaJII.13 C M8TO,ZJ;OM CTaJIKI.1BaiOU{I.1XCH IIYtiKOB M8TO~a Y8K. IlpaK

TI.1ti8CKI.1M BblXO~ oJKH,n;aeTCH 6h!cTpee oT Y8K. HeKOTOpbie .n;aHHbie: 

I) IOOO faB M/6 rroJiytieHo oea 6onhllli.1X 8KOHOMI.1"CJecKHX aaTpy.n;HeHI.111 

B ]Y (8K) Ha IO KM ~JII.1H8. 

2) E tnll>' aaBHCHT oT IIJIOTHOCTH aJieKTpoHoB crycTKa, T. e. CHJibi 

8JI8KTpi.1't!8CKOrO llOJifl. ~JIH yKa3aHHOrO CJiytiafl ,ZJ;OCTaTOtiHO B 8JIQKT

pOHHOM KOJI:&U8 I.1M8Tl> IOI4 vA~ B O~H~ Ha MO,ZJ;8JII.1 IIOJIYti8Hbi rrepBb18 

peayJI:&TaTh!: 70 MaB (ycKnpeHbi HOHhi o~omo\). ITpo6JieMhi: I)PeaoHaHc 

~ R = I • 2) Coa,n;aHJtle Heo6xo.n;:vnwt.1 ~JII.1Hb1 rroTeHuMaJI:&Hoti HMhi npfll 

ycKopeHfllfll B crra~aiOI1{8M MarHI.1THOM IIOJie. 3) KOMII8HCaUI.1fl I.13JIY"CJ8Hfllfl. 

1 

1 
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TiepcneKT:viBhl: I) EhlcTpoe rrpoxo:m:.n;eH:1e pesoHaHca ~a. .:. j 

2) llp:viM8H8H11I8 :viMITY~~CHhiX MarH:viTH~C no~eM B Ma~hiX 06~eMax (11ICIT0~~-

3pBaHM8 Kp:vioreHHO~ T8XH11IK11I). 3) C:3epxnpOBO.ZJ;HmMe p830HaTOPhl B/~ • 

I2. YcoBepweHCTBOBaH:vi13 YSK (EepK~ml)-!.. 

I. Tipe.n;no~araeTcH ycKopMT~ T:i:xte~h!e :viOHhl B I970 r. 

JtaHHh!e SMJIY N a, = I • Ioi2.. R. = 3, s eM · 'e. = 2 eM 
I I 

V ~ = I2. MaB/M f noBT. == IO r~ 1 t mMn. =20 H(4.+C. 

A M - pery~:vipyeTcH llpo6~t::lMhl o6m111e ;zJ;~H Y8K J{o6aB~eH:vie 

npo6~8Mhl Harpy3K11I pe30HaTOpOB CaMJ1M S~8KTpOHHhiM KO~~~OM. 

I3. ZivrcKycc:viH : Ey;z~;Kep - CapaH:qeB • 

CapaHI(eB: Ko~JieKTHBHhiM MeTo.n;oM .n;ocTaTo~Ho npocTo no~y~:viT~ 

aHeprmo E ': 2 • roi5aB 
t'"'t<JC • ,, 

Ey;z~;Kep: 11 CTO~KHYT~! ,, E ... c.)( = 2 • Io22aB - STO 6o~~we' ,, 

~eM Mor c;z~;e~aT~ rocno;z~;~ 6or ! 
If 

!4. 8CM)eKTh1 6o~~Wl1X TOKOB B YCKOpMT8~flX 

(E .J!.KypaHT. EpyKxeMBt3H. CillA) 

YKasaHhl c~ytra:vi B03Hl1KHOB8H11IH HecTa6:vi~~HocTe~ no;z~; ;z~;eMCTB:vieM 

OO~eMHOrO sapH.n;a: a) KOrepeHTHhl8 H8CTa6M~~HOCT11I, 0) B3a:viMO;zJ;8MCTBM8 

CO CT8HKaMJII KaMeph!, B) ;zJ;8cJ?OKYClllpOHKa sa C~eT Ha~IIltiM.ff OW:viOOK ITO~H 
• 

H 111 rpa.n;:vieHTa H , n. r) B03MYI~eH:vie npo;z~;o~~HhlX Ko~e6aHMii B pe-

sy~~TaTe ~asoBoro nepeopoca • 

8<l>fll8KThi, perJIICTp:vipyeMh18 B STHX c~ytramc: 

I) 11sMeHeHJile ~acTOThi 6eTaTpOHHhiX Ko~e6aHMM lii,KaK c~e.n;cTB:viej 

CM8U{8Hl1Ie p830HaHCOB B pa6otryiO 06~aDT~. 
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2) ne~OKYC~pOBKa rryqKa. 

3) OrpaH~qeH~e ~HT8HCir1BHOCT:1. 

4) Kone6aH~H ~opMH rryqKa, T.e. HeT a~~a6aTJr1qecKoro saTyxaHMH. 

JllM88T M8CTO paCTHrir1BaH~8 rryqKa IW a3Ir1MYTY H COOTB8TCTB8HHO MO"AY

~HUHH ITROTHOCTH cryCTKa, TaK KaK ~OKYCHpyromMe CH~hl H8Ir1308EHO ~e~

CTBYIOT. 

PeKOM8H~OBaHHbl8 M8TO~hl OOppObl C JK.a3aHHhlMH HBR8BHHMir1: 

I) OopaTHaH CBH3:&: Vo ~ f(4J(+J) 

2) C~BMr qaCTOThl 6eTaTpOHH~C KO~e6aHir1H M0~8T OhlT:& CKOMIT8HC11J

pOBaH CKaqKQOOpaiHbiM Ir13M8H8Hitl8M YfL 
3) i eaKTitl:BHaH Harpy3Ka KaMe pbl. CHIIIMa8TCH ~ItlSJI8KTp:vJqecKHM l10-

Kpb1T11J8M,008CIT8qJr1:aaiD!l{11JM ycJIOBir18: 

I 2 L g ~ c ·jJ 

C- eMKOCT:& rryqoK-KaMepa 

L - HH~YKTliJBHOCT:& KaMepbl • 

IS. 0 rronHpitisagMliJ rryqKOB (no COOO!U8Hir1HM.PPJ(CiliA)~CaTypH 11 

~paHU111H) 

HeKoTopble aaMeqaHMH: 
0 

I) WcrroJI:&so:aaHliJe crrHHO:BhlX pesoHaHco:a. KorepeHTHhle crritiHBble 

p830HaHCbl B8~YT K ITOJIHpitlSaUMitl rryq~OB ~ K ~3M8H8HitliD Harrpa:BJI8HHOCT~ 

0 
ITOJIHpHSaU~~, B TO Bp8MH KaK H8KOrepeHTHb18 CIT11JH8bl8 peSOHaHCbl B8~YT 

K ~8l10JIHP1113aU111Itl ItlH~8KTMpyeMbiX rryq~OB. BeKTOp HaqaJI:&HOW ITOJIHPitl3aU11Jir1 

Harrpa:aneH :a~on:& Harrpa:aneHHH :ae~ymero MarHHTHoro nonH. 

2) Ana rroJIHP1113aUMM rryqKoB Hcrron:osyroTCH pesoHaHCbl CBHSitl. 

3) Ha PBS paapa6oTaH 6ycTep Ha 75 Ms:a·j~2·Ioi 5p;ceK, Ha Ko
TopoM rrpe~rronaraeTCH OTpaoaTbiBaT:& SWW8KT l10~Hp~3aUitlir1 rryqKOB. 

4) PaooTbi no rronHp.vrsauitlM p if\ d rrpo~enaHbl Ha nca·rypHe" ( <I>paH.) 
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HeKoTopble ;n;aHHble H HanpaBJieH:tta (no pa;n;y coo6meHHti) • 
I. KaK npammo, Bes;n;e ·npHMeH 1IOT yBeJIMlieHJ/le KpaTHOCTH q,... , 

TaK KaK TIPH STOM TIOJiyliaeTCfl Jiyqme paspemeHHe TIO SaTpaTe BblCOKoqa-

CTOTHOti MOmHOCTlll ( STO OC068HHO Ba:KBO ;ZJ;Jifl SJI8KTpOHHbiX YCKOpHTeJief:i), 

ynyqmeHHe xapaKTepHCTHK nyq:Eta (y~eH»meHHe asMMyTaJI»HblX pasMepoB 

cryCTKOB, qTo yJiyqmaeT, B CBOIO Oli3pe;n;», S~W8KTHBHOCT» H ;ZJ;03HpOBKY 

nyqKa TipH BblBO;ZJ;e). 

2. Ha Bcex ycKopMT8JIRX MMpa nHpoKo BHe;n;p§JroTca 8BM M UBM npM 

ynpaBJieHHJ/l pexMMaMH ycKopeHHH M B~Bo;n;a sapaxeHHbiX liaCTHU. B qacT

HOCTH, ynpaBJI8HHe H KOHTpOJI» ]HHyca (CTPYK1Jpa: ;n;pe~~OBble Tpy6KH H 

BOJIHOBO;ZJ;) Ha 800 MaB ocymeCTBJifl8TCfl npH TIOMOmH 8BM. 
I 

3. ]MHe~Hblf:i ycKOpiilTeJI» Ha 2 raB (CTeH~Op;n; CiliA) BBllOJIH8H Ha 

HM06HeBblX pesoHaTopax. B 1970 r. rrpe;n;nonaraeTcfl nonyqJilTn I • I04IIlMn. 

c E = roo MaB • CmoHMOCT» 3 MJIH.380 TblC. ;ZJ;OJIJiapoB. CTeH~op;n;CKJ/l~ 
MHI\b 

;ZJ;B~HbiM CBepxnpOBO;n;HmMw ]Y Ha 100 raB • HeKOTOpble ;n;aHHble: 
S) I<W 

o) CKBaXHOCTn IOO% npiil 25 raB H 6% npH roo raB~MomHOCTn nyqKa vv = 300 

4. 0 MaTepPianax ;n;nfl cBepxnpoBo;n;HmHx cMcTeM: a) A e. npH I5'1t 

no cBepxnpoBo;n;HMocTH KOHKypMpyeT c IV(~; H nponygKaeT orpoMHOf:i 

llJIOTHOCTH TOI<H • 

6) N 8 T; npMMeHReTca ;n;JIH Hsr OTOBJieHHH HHTe~. HHT» HsroTOBJIH

eTCH H3 100 npa;n;eM ( e = 0,5 MM)' 2 Kr TaKOrO CBepxnpOBO;ZJ;HHKa 
' 

paspemaeT nonyqaT» H = 20 Tblc, rayccoB • 

5. ]ayCOH (qHJITOH,AHrJIHH) npe,n;JIOXHJI coa;n;aBaT» CBepxnpOBO;ZJ;H

miile ycKOpHT8JIH Ha M8X;ZJ;yHapo,n;HOW CCHOBe. 

6. PaccMoTpeH 6oJinmow Bonpoc: coa;n;aHHe KPHOCTaTa Ha 6aae o6blK-
'-' 

HOB8HHOM HOpMaJinHOf:i CTaJIM. CTOHMCCTn TipOTIPUHOHaJinHa H • ~anaceHHafl 

aHeprHf:i pacTeT KaK KBa;n;paT pa;n;Myca. 

• 
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6. YnpaBneHme nono~eH~eM nyq~a ycKopHeM~ qacTHU. 

Ha M0~8HH KH08pH8THqecKoro YCKOpHrenH npHMeHeHa ynpaBnHIDmaH B~qH

CHHT8H:&HaH Mam~Ha THITa n;l(Henp'' (crOHMOCT:& I50Th1C.py6.) 

;l(aHH~e: (8 • IO) • IO$ ()nE.f.:\'..1,. B ceK. IlaMHT:& 4 • I03cnoB; I CJIOBO -

29 6HT. HMeeTcH 250 QH~Aoro&biX ~aHanoB. BBo~ HanpaxeHHH no 60 

KaHanaM. 8peu~ npeo6pa3oBaHHfl 50 MKCeK. 3a~aqa: aBTOMaTmqecKH pe

rynmpyeTCH nonepeqHoe cMeme~me nyq~a no 3a~aHHO~ nporpaMMe. 

Pa3pa6oTaHhi ;z,;Be nporpaMMhl: I) flp)rpaMMa nepBoro ooopoTa • 

2) IlporpaMMa u;HpKyJnlpyromero nyqxa. 

Ha cmHxpoTpoHe HMWS~A rrpHMeHeHa UBM, ooecrreqHBaromaH H3MeHeHme aMn

JIHTY~hi MarHHTHOI'O llOJifl CHHXpOTpOH3. no 3a~aHHOf.t nporpaMMe M IIO~~ep

~HBaeTCfl TOqHOCT:& COOTB8TCTBJtlfl CHrHaJia nporpaMMhi C TOqHOCT:&IO 

t I • ro-4 • Pa3pa6oTaHhi A-U npeo5pa30BaTeHH. Bca MH~OpMau;Mfl npe~
CTaBneHa IJ;H~pOBhiM KO~OM. B 00HOBHJM pemaiOTCH 3a~aqm 0 CTa6HJIH3aiJ;HH 

napaMeTpoB ycKopmTeJI:&How ycTaHOBK~. IIporpaMMow mccne~oBaHMI rrpe

~ycMoTpBHa opraHH3aUHH BhiXO,ZJ;a Ha 3BM • 

B C~KJie ( "CaTypH') , ocymecTBJieHo rrrpaBneHHe saMKHyTow opomTow B 

IIpOTOHHOM CHHXpOTpOH8 (3 raB) • P3.3pa6oTaH npoeKT yrrpaBJI8HHfl opoz

TO~ ,ZJ;JIH IIp08KTHpyeMOrO 45 raB CHH:<poTpOHa C pa3,ZJ;8H8HHhJMH ~YHKIJ;HflMH. 

Pa3pa6oTaHa nporpaMMa Hana~KH Mam ~Hhi. PaspaooTaHa nporpaMMa Haqan:&-
' 3 CIA_c, rn Ltu~<:oM 1.11-lC-""f'"'o.u,uu per~Mt.tp:112,..lorc Obl.eCTa. ~e."..rceTc~ 

HOH KOppeKIJ;HM. Eo BC8X CJiyqaHXYrryqoK HH~8KTHpyeMhJX H ycKOpH8MhiX 

qacTmu;. CHcTeMa aBTooanaHcHpOBKH MarHMTHoro rronH rrpe~no~eHa rrpe,n;

CTaBMTeHHMH EpeBaHcKoro ycitopHTeJI~. ~ono~eHa TeopeTJtiqecKaH pa3pa-

6oTKa m pesy~:&TaThl aKcrrepHM8HTa H3. 8-MH 6JioKax. 

IS. ~eppHThi B aBTOMaTJtiqecKH lepec~paHuaromHxcH pesoHaTopax 

B/q CHQT8M YCKOpHTarrel. 
(PTM AH CCCP, ~.A.Bo,n;on&HHOB) 

He~ocTaTKH: I) 3arra3,n;hiBaHMe s H3MeHeHHH MarHHTHOM rrpoHwu;aeMOCTH. 
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2) YMeH:ollleHit1e ;n;oopoTHOCTit1 npu 6bicTpoM HaMarHmt~HBaHit1III. 

3) CaMo:aos6yJK;n;eHPJe Anq sa ct~EiT MarHIIITOCTpmK~moHHoro pesoHaHca 

B (PeppMTe. 

0Tcro;n;a: I) OrpaHPJtleHPJH Ha cKopocTJ, MSMeHeHHH ynpa:a~Hromero cmrHa~a. 

2) YM8H:Olll8HM8 ;ll;OOpOTHOCTM B8;ll;8T K y;n;opoJKaHMID B/tl CPJCT8M• 

I9. 0 BhiBo;n;e ny-q~a t~acTirm; ua qmsMt~ecK~w sKcrrepmMeHT 

(no cooomeH:v'IflM. MS pa~mhiX ~aoopaTop:v'Iw Mmpa) • 

I) Me;n;~eHHhiii BhiBo;n; (UEPH) 8~(?8KT 90% • BosMoJKeH Hey"tieT ecTe

CTBeHHoti H8~It1H8MHOCTPJ Be;n;ymero MaPHPJTHOrO nOJIH. 

2) Me;n;JieHHblil BbiBO;LJ; (200 raB,haTa:a .. ). IIpo6JI8Mbl: cl) EoJI:OillaH 

HHT8HCPJBHOCT:O H OOJI:&Illafl SHeprMH. 

S) EoJI:oruaH ItlHTeHC:v'IBHOCT:& - :apeMH :asaMMo;n;eticTBVIH MVI!ll8H11. 

PaspaooTaHa CMCTeMa HAw~ c aK~eHTOH Ha Me;n;neHHhlil BhiBO;n;. 

3. EoiCTpbi~ BhiBO;n; (L'l<l?B9) - coJ~MecTHaH paspaooTKa c UEPH. 

HeKOTOphle ;n;aHHble: 

I. AAH TOtiHOili rrp1iiBH3KM BbiBo;n;a MCITOJI:&syeTCH B · t& me-\.. 

2. To"tiHOCT:o ycTaHOBKM sasopa ceftTypa t O,I% • 

3. JlonycK Ha MO;LJ;YJIH~PJIO (I0-20%). 

4. BepTMKaJI:oHoe cJKaTMe ooecrrc"ti:v'IBaeTcH y;n;aJieHHOCT:oro pa6ot~ew 

TO"t!l\PJ OT OOJiaCT:v.I p830HaHCa. 

5. ;l.J.JIH BhiBO;n;a MCITOJI:03Y8TCH WOpMarH:v.IT Jii OCHOBHO:iii ( 2 CceKc.,T_) -

ITOJI:&Hbl8 JIPJH3bl). 

6. ToJimmHa cenTyMa 0,5 MM • 

7. L'lcKaJKeHme no 29 rapMoHmKe. 

8. J{JIMTeJI:&HOCT:O mMrryJI:oca I neK ( npm qacTM"t!HOM BhiBo;n;e - ·"" 

cryCTIWB) 

) 
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9) llpMM8H8Ha KOMIT8HCaUMH KycwqecKOM H8~HH8MHOCTH. 

IO) llpw saMuKaHmw op6HThl, mcH~aeTCH ~asoBhlti o6~eM. 

II) Heo6xo~mMo yqmTuBaTb, qTc rrp:mMeHeHme ~HH3 MO~eT Bhl3BaTb 

pesoHaHChl 6o~ee BhlCOKoro rropH~Ka. 

I2) 3a~aHHoe qMc~o 6aHqeti BhliO~HTCH B Tpm pas~mqHu.x KaHa~a. 

3a O~HH UHK~ YCKOp8HHH. 

I3) llpwMeHeHme ~Byx M~rHHTOI, _Bhl3BaHo Ha~mqmeM 6o~bruoti ecTe

CTBeHHoti H8~HH8MHOCTbiD Be~y~ero NarHMTHOrO ITO~H Ha OO~hlliWX MH~yK

UHHX. 

4. Tpexo6opoTHblti ObiCTphiti BhlBO~ (EpyKxetiBeH, ClllA) • 

EpyKX8MB8HCKkiiM C:VIHXpOTpOH HI e~no~araeTCH HCl10~b30BaTb B BH~e 

oycTepa ~~fl cynepyCKOpHT8~fl. PaOCTbl ITO Tpxeo6opOTHOM~ BbiBO~y B8-

JIHCb MM8HHO B CBH3kll C STMM. Bos6ylt~8HJt'I8 6y~eT npOII13BO~It'ITbCfl Ha H8-
2 

JIJt'IH8MHOM pe30HaHC8 ~)1. = 8 3 p830HaHCHhliii poeT aMITJIMTY~ oy~eT 
orpaHJt'Iq8H BB8~8HM8M 0Ktl'l~n OllbHtll)(' COCTaBJIHIOutMX B a3MMyTaJib-

H08 pacnpe~8JI8HM8 ITOJIH. Pelt.WM pacqJt'ITaH Ha 9BM. PaCCMOTp8H TaK ltB 

a~weKT paa6poca mMny~hcoB. 

MHoroKpaTHbliii VI MHOrOKaHa~bHh.M BbiBO~ (UEPH) • 

ilpmMeHHIOTCH B~Bit'IJteHble MarHMThl Ha ycKopit'ITeJie. Coa~aeTca paaHono
K. 

JIHpHOe Jt'ICKalt8HM8"'pa3JIJt'IqHbiM TQqKak a3It'IMyTa. 

HeKoTophie ~aHHble: I) 9~~eKTit'IBHOC~h BbiBO~a 90-99% - saBit'ICMT oT Tuta

Te~bHOCTit'I HaCTpOHKklt. 

2) AP_OI~t. p - I 

3) ~ -:; (s -\0) c/o 

:J DC<~ 
3aMeqaHma: I)9~~eKTit'IBHOCTb 99% 61~0 no~yqeHo noc~e 6 qacoBoA Ha-

cTpotiKit'I. 2) Hpm c6poce, KaK rrpaBJ/~0, T8Pfl8TCH O~HH 6aHq. llpHM8H8Ha 

UBM ~~a KOHTPO~H pe~:mMa BhiBO~a PErmcTpMpyeMaH MHtlJOpMaUHH: 

) 
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I) f:: K ( SH 8prHfl BhiBO;ZJ;a) • 

2) 0TKJIOHfiiOII\88 HarrpfiJK8HM8 V 
3) HoM8pa 6aHq8H rl. 
4) Bp8Mfl BhiBo;n;a ;-

5) ilOJiflpHOCT:& BhlBO;ZJ;a · 

6) llocJI8;ZJ;OBaT8JI:&HOCT:& c6pocJB· 

7) ]orHKa Bhl6opa KaHaJIOB. 

8) ]orHKa yrrpaBJI8HMfl. 

I1pHM8qaHH8: YrrpaBJifiiOII\88 ycTpot1cTBO BhiiiOJIH8HO Ha Mo;n;ymnc. 

6. BhiBO;n; TipOTOHOB H3 6YCT8p~ KM68pH8TMq8CKOrO ycKOpMT8Jlfl Ha 

IOOO raB (PT~ AH CCCPl_. 

Paapa6oTaH MarH:viTHhiH ;ZJ;8<pJI8:tTpp, Bhll10JIH8HHhlM B BM;ZJ;8 ;ZJ;BYX 

M8;ZJ;HhlX illMH e = I00cM B036yz;n;aeMWK TOKOM J = I0
4

a TIPM STOM 
' J 

coa;n;a8TCfl H = 800 a , 

qacToTa cJie~oBaH:vifl 20 rt+ 

ilp~M8H8HHG paapH;ZJ;HHKOB B CX8M8 TI~TaHMH H8EeJiaT8JI:&HO, TaK KaK Y 

HHX orpaHMq8HHhlH cpoK cJiyJK6hl. qacTaH aaMeHa B ycJIOBMTIX 6oJI:&rnoro 

pa;n;mauHoHHoro woHa-H8U8JI8coo6paaHo. Hpe;n;JIOE8Ha CX8Ma Ha JiaMnax. 

C8Hqac BhlnycKaiOTCH p/JI,pa6oTaiOIT:vi8 B ynpaBJIHmMoM p8EMMe B ;n;HarraaoH8 

I-IOO MrU .B TIPHHUHl18 2 rrpM Bhl60f8 peJKHMa yrrpaBJI8HHfl M rro;n;6opa 3JI8-

M8HTOB CX8Mhl B03MOJKHO TIOJiyqeHH8 paCTHHYThiX HMITyJI:&COB ......... 8 C8K • 

7. OrrTMMMaagMrr CTPYKJJPhl c pacrrp8;ZJ;8JI8HHhiMH WYHKg~rrMM 
c ToqKM 3p8Hkifl BhiBOA~-.(~OBhiH rrp08KT ~Pr,KpaJicpya, E-60raB) 

HeKoTophle ;n;aHHhle: 

I) CHCT8Ma ~0210 ClJOBopali.HBaromHMH MarHHTaMH _.,fF~o~o 

2:) Paapa60TKa B8JiaC:& ITO BbiC:opy OTITHMaJI:&HOrO l10JIOJK8HHH C8TIIByMa 

Ha OCHOB8 ;ZJ;8TaJI:&HOrO pacqeTa HC:\aE8HHM OpOHThl H TIOHCKa ToqeK l18pe-
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C8ll8HHH cerrapaTpHChi C a.n;MHm8HCOJ4. 

3) TmaTeJI:&Ho pacllHThiBa;rrca ::~MHT4ffc. 

4) Uicc;rre;n;oBaJica Nt..; n.. pe:wHaHc III rropa.n;Ka ~ ;< = V3 
IToiCaaaHo, liTo a ToT peaoHaHc JIYlliie, qeM n;e;rrhlti peaoHaHc. 

5) llpH pac'tleTe Ha 8BM, BBOnlmac:o ICapTHHa H8B03MYut8HHOro H 

B03MYilt8HHOrO ITO~H, M HCC~8}.1;0BaRaC:& .Il;HHaMHICa pa3BHTHH peaoHaHca. 

6) PacqeThi rroKaahiBaJ)T B03MOJKHOCT:o rroJiyqeHHH pacTHHYThiX rrylliCOB 

.n;JIHTeJI:&HOCT:&IO "" HecKOJI:&ItHX c orfl · M ""Ac.(}eiC. 

7) llpHHHT BapHaHT H8llO.Il;BHJKHOrO cerrTyMa. 

8) JlJIHT8JI:OHOCT:O paCTHJKKM pE:ryJIHpyeTCH aa StleT CM81lt8HMH Q 
llpH llOMOIItH .Il;OITOJIHHT8JI:&HhiX 06MOTC 1IC • 

8. BbiBO.I( ITYllKa Ha rrpoeiC~HpyeMOM 45 rsB YCKOPHTeJie 

(CaKJie, lpaHD;MH) 

HeKOTOphle ;n;aHHble: KHKep H CBITTYM B rrpHMOJIMHetiHOM rrpoMeJKyTKe. 

JlJIIIJHa C8KD;HM B aaBMCMMOCT:& OT SHnprMill: 

L = ...t(%Jtlz 
(8To y;n;o6Ho B cTpyKType c paa;n;eJicHHhiMM WYHRD;MHMM). 

CpaBIIMTeJI:&Haa Ta6;rrMqRa: 

E 
L 

9~ PeaoHaHCHhiM BhiB0,1J; tlacTYIII Ha 6eBaTpoHe ( CIIIA) • 

ITpM pactleTe OC06oe BHMMaHM8 y;n;eJIHJIOC:& paCCMOTp8H1'110 SqJqJ8KTOB 

CliW:&HhiX H8JIHH8MHOCT8ti yrrpaBJIHIOut8I'O ITOJIH CMHXpoQJaaoTpOHa.HpoBe;n;eH 

aHaJIM~a aaBHC!i1MOCTra V) ,a = J (A) , a Tal\ JKe OT racRaJKeHraii 

e~rtH':IcOV~!~t •. Y;zr.aJroc:o coa;zr.aT:& aKOHOMJi;q~_yro Cli1CTeMy ynpa13JieHJIIfl peaoHaH

coM MaJihiMH B03MYIItYHHHMH. 
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I) LiCTIOJI:03Y8TCfi p830HaHC ~ :. ~~ C yqeTOM NL,·VI, OCHOBHOrO 

:ae~y~ero MarHMTHoro nonH. 

2) 06HapyJKeHO CM8tn8HH8 cJ ()eTaTpOHHblX KOJie6aHMH H3-3a 

OCHOBHOI'O TIOJIH, Ha 0,!% • JlonOJIHW~8JI:OHb18 B03MYtn8HHfi OKaaaJIHC:& H8-

KOrepeHTHhlMl1. 

3) IllcKallt8HM!H llOJiytleHbl CMHyCpPI;naJI:&HOi1 WOpMbl. 

4) 9MMTaQc I CM/m~ 
Horo sMMTaMca I/IO • 

COOTHOU18HH8 pa~MtaJI:&Horo PI :aepTHKaJI:&-

5) 9WW8KTPIBHOCT:& BblBO~a 0 t 8~) BO BHYTP:&; 0, 67 HapyJKy :a cpe~H8M 

BbiXO~ 0, 65 - ( SKCTIJiyaTaD;HOHHblM pe:!CMIM) • 

6) EcTecT:aeHHaH NL,. ~ :Bt)UlJia ~o6aBKOi1 K TIOCTP08Hl1IO waao:aoti 

KapTHHhl peaoHaHca. 

TyMa. 

7) t' e,~s - IOO Mc.e.~<. H aa:al1CMT TOJI:OKO OT TOJI~MHbl C8TI-

IO. reHepaqHH BTOpl1qHblX qacTHq Ha BHYTP8HHMX Ml1ill8HHX 

ycROpMT8JIH Itl~B8. 

PaapaooTaHa CHCTeMa ""''"'e"'PH~OU,&.Iu pacTHJKKH Ha "cTonen, 1'JC

rron:oayiOmaH oopaTHYIO CBH3:0 po TOKY M1'lill8HH. 0cymecTBJifi8TCfi yrrpaBJI8HHe 

rronoJKeHJJeM op6MTbl. Hepa:aaoMepHOCTo - ± IO% rrpH T p"'a ,..., 500 MeeK. 

Pa6oTaiOT HecKoJI:oKo MMmeHe~ Ba HecKoJI:oKo KaHano:a, CTPYKJTYPH 

paCTHJK8K - 2=>,roo,I50 ru; • Ha 11 CTOJI8 11 rryn:ocau;l1H 3 • Io-5 Ha ypo:aHe 

I2 • ro3apcTe~ T 11 CTOJian - I,5 ceK ' HepaBHOMepaocT:& 11 CTOJia11 

4 . Io-4 UeJibl8 peapHaHCbl rrpl-1 KorepeHTHOM CMemeHHJJ rryqKa TIPOHBJIH

IOTCH OT OCl-1 KaMepbl Ha paCCTOHHH1'1 30 MM BHyTp:& M1 I7 MM BH8 OT D;8HT

paJI:OHOrO pa~Myca • N L.· ~ peaoHaHc y:aenJtJqJtl:aaeT paaMepbl rryqKa • 

II. 0AHO~peMeHHoe oonyt~eHMe :aHyTpeHrren JJ :aHemHei1 Ml1meH.It1 

(bpyKX8HB8H CiliA). 

Paapa6oTaHa CJJCT8Ma MCTIOJI:030BaHMfi TIYliKa li8CT11D; B TeqeHl-18 

~Jll1T8JI:OHOCT1'1 11 CTOJI8 11 MarH1'JTHOrO IIOJIH, KOTOpaH ooecneq:w:aaeT c6poc 
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KaK Ha BHYTP8HHIOIO, TaK ~ Ha BH8illHI<110 MMI.ll8H:&. 

HeKoTop~e ~aHH~e: 

I) Me~neHHul :s~:so~ ocymecT:sJ:aeTcH o6~tiHUM pesoHaHCH~M cnoco6oM. 

2) Pa:sHoMepHocT:o "cTona" 11 £:ro rrporpaMMBoS Id3MeHeH~• KOHTpo-

nHpyeTCH cneu;HaJI:&HO~ CJI8~flmeti C11C~?8MOI ( TIO TIYtiKY). :Ll:JIH B~pa:BH~:BaHk'JH 
• 

rrnoTHOCT~ BbiBO~ItiMoro rrytiKa1 HMeeTc:H o6paTHaH c:sas:o no H • 
3) 0TKJIOH8HHfi nytiKa ocymeCTBJIHETCfi C03,ZJ;aHH8M aMTIJIHTY,ZJ;hl llOJiy-

BOJIHOBO~ ,ZJ;ewopMau;~Iti op6~Thl,.perynupya ee ypo:seH:& Moxao ocymecTB~-

JifiT:& ,ZJ;03HPOBKY ItiHT8HCHBHOCT~ B TipB,ZJ;8Jiax OT 0 ~0 75% (BHyTp:&) 683 

CH~XeHitifi S~~eKTitiBHOCT~ M8,ZJ;JI8HHOrO BbiBO~a, XOTfi ~TaMe (:sepT:rtiKaJI:&Hbi~) 

IIp:rti STOM B03pacTaJI Tip:rtiM8pHO B !,6 pasa • 

4) 1'1M8IOU\li8 M8CTO TIOT8p11 qac·rfi!I.J, ~ !0% , E:EU~E:D:Ml OTH8C8Hbl sa 

CtieT YM8H:&I.ll8H11H anepTyp~ KaMe phi TI )11 BH8C8H11k'I TIOJIYBOJIHOBOrO MCKaxe

HIIIfl op611Tbl. 

5) JJ.:se MMI.lleHM Ha "cTone 11 pa:5om.aroT qepes u;MKn (:sHe, BHyTp:o). 

Ho ecT:& peJKMM ,ZJ;Byx c6poco:s B o~Ho~ u;~KJie Ha "mmone" • "Pas~BIIIJKKa" 

11X 1111M11T11pyeTCfl 11 MepTB~M11 Bp8M8H8M KOMMyTaTopa TOKOB B OTKJIOHHIOJUIIIX 

C11CT8Max. 

6) 11p11 O~HOBp8M8HHOM pa60T8, He06X0~11MO YM8H:&I.llaT:O SM111Ta5fe. 

7) UlaMepeHitie SM11TaHca ocymecTBJIHeTcH I2 -10 aHanoroBhlM11 ~eTeK

TopaM11 sa JI11H3a:MJtl. JleTeKTOpbl B EVJ~e IIJiaCT11H HaKJIOHHhiX K Tiyll..KYt M8JK~y 

H11M11 ci>on:ora, Ha KoTopyro no~aHo U-= .,_ 6 0 &. SosH11KaiOmMtt TOK BTOPMtiHO~ 

SJI8KTpOHHOW SM11CC11III ( !""58 fA) B~:E 0~11TCH Ha CtieTti11K11 III o6pa6aTbiBa8TCfl 

8BM. 

I2. PesoHaHCHafi pacKatiKa Kc~ne6aH11W npM Me,n;neHHOM BhiBo;ge 

(Epe:saH) 

McrroREsyeTcH pesoHaHc : 

G = K ~ ~ 
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Ycpe~HeHHhlH pacqeT ~HHaMHRH pesoHiHCa rrpoHsBo~Hnca MaTpMqHhlM MeTo~oM 

(rrpeoopasoBaHHe ~asoBhlX Koop~HHaT), KaR aTo c~enaHo B UEPH • OcooeH

HOCTD paCRaqKH: 4 ~~ = O,I t 0,2 H Hy~HO C03~aBaTD oqeHD OORD

ruyro NL;,._, nona cexeTynoJIDHhlX JIHH3 • .llnMTeJIDHOCTD "cTona" ·.G/\9\ Epe

BaHcRoro ycKopHTeJifl t c.W. - I - 2 M~ 

Ana cos~aHHfl pesoHaHca ycTaHOBJI8Hhl ceK~TynoJIDHhle JIHH3hl no BceMy asH-

MYTY ymtopHTenH.J<yoHqHaa HeJIHHe~HoCTD / 

- ROMIT8HCHpyeTCfl. 

I3. Me,1(JI8HHhlti BhlBOA (EpyRXEi1BeH CiliA) • 

WcnoJIDsyeTCfl pesoHaHc 82/3 • HeKoTophle ~aHHhle: 
I) )J.JIHT8JIDHOCTD BhlBO~a ,... 400 ~-' ~ C MO~YJifll.J;:It~8H 40% H3-3a ITYJIDCa-

UHH CMCT8Mhl ITHTaHMfl. 

2) 8~W8RT1 BhlBO~a ~ 80% • 

3) PacqeTy no~BepraJiaCD KapTHHa ·~paHcwopMaUMH wasoBoro p6~eMa qepes 

pacceHHHhle nona ycRopHTeJia. 

4) CooTHorueHHe ( 't I~ ) ~aMHTaaco 3 

2 .2 a '3 : J! ~ p 0.~ '4. ; It ~ ~ ~ ~ z ~ rG.c 't. 

5) ~ E '= 0, 5% 
E 

6) ilpH ocy~eCTBJI8HHH M8~JI8HHOrO BhlBO~a ~eJia8TCfl ~OITOJIHHT8JIDH0 ~e-
6aHqHpOBKa nyqKa B TeqeHI.18 50 MCil.r:. ( COOti qla3hl B/0.) • 

7) 8MHTalilchl: ~ -.:. 0, 9 CM/""a.Doct ' t :: 0, I5 CM/n-t ucl 
) 

8) BhlCOKOqacTOTHafl CTpyKyTpa sa cqeT npe~BapHT8JIDHOrO Bhl6paChlBaHI.1fl 

qacTI.1 6aHqe~ • 

i4 .• ) BhlBOA np1.1 uenoqHCJI8HHOM pesoHaHce (UEPH) ... 

~CITOJID3YETCfl ~Be KBa~pynO~DHhl8 JII.1H3hl , y~aJieHHhle ~pyr OT ~pyra 

Ha paCCTOflHI.1H ITOJIQIRHhl ~JIHHhl BOXHhl 6eTaTpOHHhlX KOJie~~HH~, qTQ cy~eCT

J38HHO ynyqruaeT pe~HM : 
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I) MeH:orne aaB~c~MocT:o OT B~eMeHH~x HecTa6~~:oHocTei1 Be~ymero 

MarH~THOrO TIO~fl. 

2) MeH:orne paa6poc MMTIY~DCOB qacT~U B nyqRe. 

3) PaBHH8 OTR~OH8H~fl H8B03UymeHHBX paBHOB8CHBX op6~T H8 B~~fl

IOT Ha ROHqmrapaD;MIO pa~~a~:OHHX ~a::OBHX 11~0CROCTei1. 

4) CerrTyM BHTIO~H8H M3 BO~I~paftOBHX TIPOBO~oqeK. 

I5. MHoroRpaTHaa, MHoro~aHc.JIDHafl c~cTeMa 6ucTporo BUBO~a 
. . 

C~HxpoillaaoTpOHa (UEPH) "~ 

TpM BHBe~eHHux nyl!Ra sa u~r:~. IIporpaMM~pyromaa c~cTeMa ocymecT

B~aeT ~03~pOBKY 6aHqei1 B KaJK~OM <:ryCTR8 ~ XpOH~pOBaH~e ::lHeprH:t-1 M 

Bbi6op KaHaJia. 

HeKoTopue ~aHHue: 

I) 8~W8RTMBHOCTD BHBO~a 97;;, (per~CTpMpye~ Tip~ TIOMOmM 

<PJiaJKRa nepe~ cen·ryMoM MarH~T~.' 

2) I/13MepeH~8 TIOT8p:O JQ]J.E~D; nyqRa Tip~ TIOMOmH aprOHO-CI.J;MHD;HJI

~flUHOHHhlX RaMep. naHHhl8 TIOT8pM - I,5 -2% B KaHa~e, 0,5-1,5% Ha 

cenTyMe. 

3) AJIH Me~~emwro BhiBO~a ~I)TIOJI:oayeTca Q = 6,25, s<P<lJeRT~BHOCTD 
BHB0,11;a "" 80% • Tip~ aTOM MMeeT M81)TO ~oBoJII>Ho rn~poRaa noJioca He-I 
npoapaY:HOCTH. 

~aHHH8 ITO CMCT8MaM BhlBO~a CB8~8Hi B Ta6JIHUY (CM.I1pH~OJK8H~8 I) 
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20. YCKOP8HM8 Tff~8RhlX HOHOB. 

BhlCOKOMHTGHCHBHhlM 6ycTep Ha aHeprHID 75 MaB paapaooTaH Ha PPS 

B CBH3H C rmaHOM YCKOp8HMff Tff~8JlbiX "tlaCTMIJ; Ha rrpOTOHHOM KOMI1R8KC8 

CMHXpo~a30TpOHa (3 raB). 

EycTep npe,n;rronaraeTcH paaMeCTMT:& Me~,n;y HH~eKTopoM ( Vol G ) H 

OCHOBHhlM KOR:&IJ;OM PPS. EycTep IT03BOJ1HT:I) rrony-qMT:& J = 2 • Ioi3pfceK 

(ce~qac J= I • Ioi2p;ceK - orpaHM"t!8HO oo~eMHhlM aapa,n;oM), 2) MHE8KTM-
. . 

poBaT:& ITOJ1HpM30BaHHhl8 llpOTOHhl M MHOroaapH,1l;Hhl8 MOHhl. B OCHOBHOM KOR:&-

u;e 6y,n;yT ycKopeHhl TH~eJme a,n;pa ;n;o E = I raB/HYKJJ • .IlJJH aToro coopy

xzxxx EaeTUH M8TaAJlOKepaMM"tl8CKaH KaMepa 6 CM X I8 CM, KOTOpaH IT03BO

JHIJT llOJly-qMT:b ,n;aBJ18HM8 HM~e I0-8
rMVI 1-l ~ r IIony"tleH ny"t!OK ycKopeHHhlX 

,n;e~TOHOB c aHeprMen 600 MaE,{Mcnon:bSOBaH o,n;HoKpaTHO saRaH H3MeHeHMH 

-qacTOThl ,n;JJH npoTOHOB~ O,n;HaKo, B KoHu;e I969 oy,n;yT rronyqeHhl ,n;e~TOHhl c 
+-~ 

E = 2' 3 raB Itl He. E = 4' 6 raB • B ,n;an:&H8Hlll8M npe,n;noJJaraeTCff 

ocymecTBMT:& cTpoHTeJJ:&CTBO 6on:&llloro anJJIDMMHMeBoro oycTepHoro KOJJ:&u;a 
b~4e.m 

c IIOJ18M 45 Krc M SHeprMet1 IO-I5 raE, PPS 11HmeKTOpOM. 

CTpoMTeJJ:&CTBO oycTepa ,n;erneBne, "tieM coopy~aT:& ]YTW 

CxeM.a: l V cJ. G- \ ~ l6ycTep I - I PPS I ropaa,n;o Ha,n;elimet1 11: y,n;oo-
, fl 

HeM B aKcnJJyaTau;VIM. .IlBam,n;w ,,o6o.a P'" ... , HbtLI ren11w nony"tlaJJCH .n;BOHHbiM KOH-

BepTMPOBaH11eM • Ilo;n;roTOBJreHa anrrapaTypa ;n;na ymwpeHMH C. VI N~ . 

CocTOHHVIe PPS ~~oM aTarre: 

I. IIoTepH -qacTL1IJ; KaK ;n;JJH rrpoToHoB, TaK 11: ;n;na ,n;ewTOHOB 50% • 

2. BaKyyM 2 • Io-6 ynl'\'t H~ 

3. 4 p830HaTopa (li8TB8pTaH KpaTHOCT:b). 

4. 4-5 SKCll8pitlM8HTaJl:&HhlX ycTaHOB01pa6oTaiDT 0,1l;HOBp8M8HHO • 

5. Jf~$ ~ 5 • IQIQ f/vl qaCTOTa llOBTOpeHMH-20 ru; C paCTH~KOH 

ny-qKa 8 M~· M CKBa/KHOGT:&ID IO% ( 083 y-qe•ra B/"tl CTpyKTyphl) • 

6. HaHoceKyH,n;HaH CTpyKTypa 6aH-qet1 • 
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7. ilp~ Me~neHHOM BNBO~e n~qoK w~KCMpyeTcH B TI$1THO 4 x 4 MM 

Ha paCCTOHH~M 30 MOT YCKOp~TeRf. 

8. h = 90% • 'l 'dele.. 

9. "CTon" H-50 MCeK c paBr:oMepHOCT:&IO O,OOI%_,.npMI0 u;~Knax B 

ceKyH~y. 

ro. CrreKTP ± roo RaB • 

II. IIyT~ yBen~qeH~H ~HTeHmiBHOCTM: a) CerrapaTp~cca cneu;~an:oHo~ 

WOPMhl (He ~ n II~TaH~e,· Bjq) 6} ilOBbillleH~e aHepr~M V of fr C 

3 ~0 4 MaB • B) KoppeRIJ;~fl ITORH HH~eRIJ;~M. O~H~aeTCH Bhl~rphlill B 3pasa 

II. 

21. HoBble ycTpo~cTBa Ha mmxpo{jJasoTpoHe CATYPH ( ~paHIJ;Hfl). 

YCOBepmeHCTBOBBH:uie COCTOJ4~~ B CJie~yromeM: 

I. Cos~aHme JimHyca Ha 20 lda:s BMecTo 11 V d G.- 11 Ha 4 Ma:s • 

IIonyqeH nyllOR j = I5yvt A c (IO)MHPOBBHHblM oMHTaRCOM 2 • ro-6 f'0/1"1 

c aHepreTHllecRPIM pasopocoM t !)0 RoB • IIpe~rronaraeTCH npKMeHeHme 

~eoaHllepa Ha BpeMH 600 ~~OLe. •• 

2. IIonylleHbl ~e~TOHhl c aHe~rme~ 2,3 raB • IIocne~oBaTen:&HOCT:b 

B pa6oTe B/ll cmcTeM cne~yromaa: B Haqane I pesoHaTop B/ll HacTpamBa

eTcH Ha III rapMoHHKY H rrpm ~ocrM~eHMM ISO MaB BhlRRIOllaeTca, ocTan:o

Hhle pesoHaTophl B aToT MOMeHT BRnroqaroTCH Ha BTopoM rapMOHMRe. IIpM 

aTOM ROMMyTaUHH TepaeTCH 30% HHTeHCMBHOCTH. IlonylleHHbl~ ~eMTOHHhlM 

rryqoR o6na~an HHTeHCMBHOCT:blO J ::l = 2 • IOII #H. 

norrORHHT8R:bHblX TIOT8p:&, ITO ppaBH8HHIO C TipOTOHBMH, TipJII 3BXBBT8 He 

Ha6nro~anoc:o. 1\oMMyTaUJIIH B/ll ocymecT:snanac:o Ha "cTone" MarH~THoro 

TIORH. 9TJIIM JII o6yCJIBBR~BaRHC:b M8RN8 TIOT8piii ITpiii rrepesaxBaTe. 

3. IlpOBO~HTCH paoOTbl ITO I8Hepau;HH ITORHpH30BaHHblX TIYllKOB 

qacTmu; (npoTOHOB m ~e~TOHOB). ERcrrepMMeHTan:oHo rronylleHhl nyqRm no

PH~Ra HecKon:&KHX ~ecHTKoB MIIIKpcaMnep. 06Hapy~eHo, liTO noJIHpmsoBaH

Hhle nyllRH npoTOHOB ~enonapmsyro~~CH npm oH8PrJIIHX 0' 'l PI I' 7 raB ' 



30 ·-

BepoaTHo, aa cqeT HeKorepeHTHhlX BoaMymarom~x ~aKTopoB, TaR KaK Kore

peHTHble B03MymeH~ff IIp~Be,n;yT TOJI:>KO K IIOBOpOTY IIJIOCROCT~ IIOJiffp~aay;~ltf. 

BoaMoJKHo aTo rrpoxoJK,n;eHltfe ",n;JilffHHhiX" HeJiltfHe:ViHblX peaoHaHcoB, TaR KaK 

IIplff 6biCTpOM, CKaqK006pa3HOM rrep11XO,IJ;8 3TltfX 3Hepr11:Vi ,IJ;8IIOJiffp113aU11ltf H8 

IIP011CXO,IJ;lffT. 

4 • 1lpeAIIOJiaraeTCff pa3BW.r111~ rrporpaMMbl JtfCCJI8AOBaH!IIff BbiCOK03H8p

reT~qecKMX THJK8JibiX 110HOB • 

22. 3aMeqaHltfH no BbiCOKOMHT,3HCMBHOMY 6ycTepy IJEPH Ha 800 MaB 

( J~roi3 P;&.t. EycTep 4·-x .AoPorK"e'"IHI>•..:. ) : 

I) HarpyaKa rryqKOM Bjq CT<lHU11ti: • l10T8pfl MOmHOCTl1 COCTaB!IIT""' 20%. 

2) C03AaH peryJIHpyeMbiM yc~HT8.1Ib AJIH ROMII8HCaUM~ rrpoCaAK~ 

MOJnHOCTltf Bj-q • 

3) llp:H Harpy3K8 rry-qKOM pe:30HaTOpOB B/l! B CHJibHOiii CT8II8HH Hal!H

Ha.IOT CKa3biBaT:&Cff BC8 cpAIOKTYaUHJ1 B -qaCTOTe H HaiipHJB:8HHH YCKOpfiiOJn8iii 

CHCT8Mhl, ROTOpbi8 IIpHBOAfiT B H8JKI~JiaT8.1IbHbiM KOJIJI8KTl1BHbiM 3~W8RTaM. 

4) 0Xtl1Aa8Mbliii 3MHTaHc: B8p'rl1KaJibHbliii 40 MM/ n paAHaJibHhliii I-!30 
I 

CorJiacoBaHHe aMHTaHca 11 aRcerrTaJ.tca B8CbMa BaJKHO npltf 60Jibllll1X HHTeH-

Cl1BHOCTHX. Heo6xoAHMO rrpHMeHeHMi3 crreu:viaJI1HhiX MarHMTHhiX ~opMMpymmHx 

ycTpO:ViCTB pa60TaromMX B p8JKHM8 0.1T11MM3aUM11. 

5) OrrTMMaJibHbl:Vi Bbl6op Vo :10 I\OHTPOJIID cflopMhl rry-qKa • 

IIp11MeqaHit18: 6ycTep Klt168pH8T11'q8C:\OrO ycROpiiiT8Jifl Ha IOO raB I (ita !8 :f\aB) 

rrpeAIIOJiaraeTCH CAeJiaT:b ABYXAopo:~teqHhiM 11 rrplt1MeH~Tb cBepxrrpoBo;n;HmMe 

peaoHaTopbl. 
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