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ITpo6neMB BMCo~o~~TKBaoro BhlBOna yc~opeHHhlX qacT•n aa pen:BTHBHCTC~oro na~no

TpoHa (PU) SIB.IllleTCB onaoli H3 OCHOBilbiX, T- ~a~ ycnemHoe BCIIOm.30BaHHe PU ~a~ cjluaB

~ec~oli ycTaSOB~B B HOpM8.1lbBaB 3~Cnn:y8T8UBSI yc~OpBT9.1lll B03MO~hl TO.Ilb~O 1IpB npa~TB

~9CJ[]I IIOIIBOM BbiBOne yc~opeSHbiX 'laCTBU B3 ~aMephl H IIpHM9H9HBH BH9IDHBX MHID9H9li. 

I. Hau6omie scjlcjleitTBBHhle MeTOnhl BbiBOna 'laCTBn H3 u~naqecitBX ycitopsTeneli co 

CT&nBOR.!ipHbiM MarHHTRbiM UO.Il9M OC.ROB4Sbl Sa C03AaJillll p830.RaSC.ROli CBSI3H MeJK.D;y a3H

MYT8.1lbHOli H panaan:bHOli CT91I9HSIMH CB06onbl yc~OpB9MOli 'laCTBnbl Ha 3anaHHOM panayce. 

fipH 3TOM H906XOnHMO o6eCII9'lHTb ycn:OBHB OTCyTCTBHB CBB3H C a~CHaiibHbiMH ltO.Il96a-

IIHSIMH qacTHIIbi. 

B pen:BTHBHCTCKOM nsKn:oTpose aan:uqse cnspan:&aoli cTpy~Typbl MarHBTHoro nons aw-

3biBaeT IIOBB.Il9HH9 BHyTp9HHHX S9.1lHH9liHblX p930HaHCOB 1IpH 'laCTOTe panHa.llbHbiX KOn:e6a-

HBli Q .JL 
• q 

N • 8 sen:ssel!H&Ii! peaosasc 4-ro nopsnKa 

, rne N -qscn:o cnupan:ei!, q -nen:oe 'lHCn:o (nopnnoK peaosasca). 

( Q, • 2) COOTB9TCTByeT 3HeprHH 

npuMepHo 820 ~sa. ITpoeKT pen:HTHBHCTCKoro UHit.llOTpOHa 0KpBn*CKOli sansosan:&aoli n:a6o
/1/ 

paTopBB (ClliA) npeuycMaTpuaan: ucnon:&aoaa.aue .aen:u.aei!.aoro peaosa.aca Q - 8/4 • 
nn:sr C03n8.RHH CHCT9Mbl BbiBOU8 C scjlcjleitTBB.ROCTbiO IIOpBUit8 95%, KOTOp8H IIO.IIY'l9Ha .88 3.119K

TpOSSOli Mouen:a SToro ycKopuTen:n. 

/2/ B npoeKTe peKO.RCTp~nBH CH.RXponBK.IlOTpo.aa na6op8TOpBH HuepHbiX npo6n:eM OH~H 

~oHe'lHRH sseprBH PU cocTaBn:BeT 700 ~as. ITpu STOM Q,• 1,8 B senocpeucTsessoe npu-

M9S9SB9 p930H8HCHOrO M9Toua BbiBOUa S9B03MO~Oo 

/3/ B pa6oTe 6bln: npeun:o*es MeTon, npu acnon:b3oB8SRR ItOToporo qacToTa pauaa.llb-

llbiX Kon:e6asult sa aanassoM pauayce MoJKeT 6hlT& ysen:Bqesa no seo6xonaMoro asaqes&ll, 

sanp&Mep, no nsyx. ITpu STOM qacToTa aitcsan:&SbiX ~ton:e6asult se R3MeBl!eTcll. CnenosaTe.llb

so, ycTpasseTCR JK9CTKaB CBll3h 'l8CT0Thl pauBa.llbShlX KOn:e6aS&It C B9nB'lSBOit 3ReprBB sa 
, . 

aanaSSOM pauuyce, cymeCTBYIODtaH B H30XpOSSbiX nH~IIOTpOSaX, B CTaSOBBTCSI B03MO~b1M 

1IpBM9S9SH9 Taitoro MOABcjlBUBpoBaSSOrO p930HaSCSOro MeTOna BbiBOna B IDBpo~OM nuana30-

S9 KOS9'lSbiX sseprHito 

HaCTOBDtHit UOKn:an IIOCBRDt8H nan:&HeltrueMy pa3BHTBID MOnBcjlBUHpoBassoro peaosascso

ro M9TOna BbiBOUa B IIpBM9S9SHH K penRTHBHCTCKOMy UB~.IlOTposy Sa 700 ~SBo 
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2. nn!l H3MGH9/IH!! '18CTOTbi paananbHbiX xone6aaHA npH 38J1BHHoil saep:t'HH ycxopeBBbiX 

'IBCTHU B CTpyKTypy MB:t'HHTHO:t'O non!! BB paaHyce, 
COOTBGTCTBYIDIUGM STOlt SHGp:t'HH, BBOAHT

N /2. flpH STOM Ma:t'BHTHOe none S Me-
C!! 110nOJIHHTenbH8!! rapMOHHKa C nepH011H'IHOCTbiD 

11HBHHOil nJIOCKOCTH HMGGT BHA 

H • (r, cp) • H(r){l+ « 1 Sin <f--Ncp)+«
2 
Sin(* -f.p+B) I 

(I) 

rae H(r) -cpeaaee MarHHTHoe none, 
£I -aMnnHTYI18 OCHOBHOit ljloxycupyiDIUeil :rapMOHHKB, 

110nOnHHTenbBOij rapMOHHKH, 8 -ljlaaa STOlt 1'8pMOHBKH OTHOCHTenbHO OC

-p8J1HanbHblit Ill81' OCHOBHOit CTpyKTypbi Ma:t'HHTHO:t'O non!!. 

« 2 -aMnnnTyna 

HOBHOl!, 2mt 

EyneM nonaraTb, 'ITO N -'leT aoe a • 2 << • 
1 

• 

/3/ 
Kax noxaaano B pa6oTe , ypasaeane cso6oAHhiX 

none (I) MOJKHo c nocTaTo'!aoi! TO'IIIOCTbiD npei1CTaBHTb 
paananbHbiX xone6aaua B MarauTaoM 

B BH)le 

r)le 

p"+[A,+ Bh Cos <I>+ B
2

, Sin <I>] p • 0 

2 2 
2 « 2 R __ 

A,·Q, 0 - 2lP(N*-4-4n) [1--~JR 4K(N•-4-4n) C"..os28] 1 

«· R 
Bh ~-2 _[ 1-

~ 

• R 
82r --~[ 1+ 

--~1,_7 ·~ R . __ ] .COs 8 
4~(N 2-4-4n) 

17 r 1 R --.l...oSin8 , 
a, __ • -4- 4n) 

Q,0 -qacToTa paananbHbiX xone6aaail npH 
l 2 - 0, E 2 

(2) 

l'o MarHHTHoro non.H, R=--l!..L_ 
eH(R) 

n • Cy) -1- noxaaaTenb cpe)lae
o 

lfacTOTa P81Ui8JibHbiX KOnef5aHHil onpe)leJIHeTC!I Xapai(TepHCTH'!eCKHM noKa3aTeJieM of5of5-

lil9HHO:t'O ypasaeanH MaThe ( 2) n MOJKeT ObiTb npeacTasneaa a BH)le 

~_4: y'Ar_. s:, +~~~ 
y'A, 1-..!LA 

N2 r 

YpaBI!e!me (2) H ljlopMyna (3) noKa3biBaiDT, 'ITO '!aCTOTa pa11nanbHbiX Kone6aanil 

lll9CTBeHao 3aBHCifT KaK OT <2 1 TBK H OT T830BO:t'O C)lBHra t rapMOHHKH ( 8) • 

Cos .1.!!... Q r • Cos 2!!. y'A-.i!... 
N N ' N! • (3) 

cy-

Ha pHc. I uao6paJKeaa 3BBHCHMOCTb ( ( 
Q, OT 8 npn ( 2 • 0,04 H 0,03 H 3H8·-

4 

• 

'!eHBHX ocTanhBbiX senB'IBB, cooTBeTcTsyJOntBX npoexTHbiM napaMeTpaMa PU ua 

PSAByce Rk • 325 CM, flpBBe)l8M 8TH 3Ba'I8HBB: N • 8; l • 7, 7 CM; 

• 1- 0,273; Q, 0• 1,8. 
, 

11a pRe. SB)lBO, 'ITO IIpH 8-T '18TS8pTASI :rapMOBBKa C SMIIIIHTy)lO 

Bbl3b!S88T ysenB'I8BB8 'laCTOTbl paABanbBbiX KOne6&BHil 110 Q r • 2, T,e, IIOIISIIII 

aocTb B PU sa saep:rBID 700 Mas acnom.aosaTb peaoaaacabllt MaTOA SbiBOAa 'Ia 

neABoM peaosasce Q,- 814. 

Ha pHc. 2 cnnornaolt nHHHeil npeAcTasneaa aasHcBMocT& 'I&CTOTbi paAB&IIbl 

HHit OT aMnnHTYilbl 4-oit rapMOBHKH npB 8-f 11n11 PU ua 700 Mas. KpecTJ 

'IGHbl 3Ha'IGHHII 'laCTOT, IIOny'I8HHbl9 aenocpe)lCTSGBHbiM BHT8:t'pBp0BaHH9M IIOnBOI 
/3/ 

ypasaeanlt ABBJKeHnH 'laCTBnhi sa Marnaae Bbi'IHcnaTenhBo:ro neaTpa 011JIH. 

J1aMeHH!I aMnnBTYI1Y 4-olt rapMOHHKB, MOlKHO H3MeBHTb p8ABYC aenBJI!IIItBOl 

B B HeKOTOpi,lX npe11enax perynBpOS&Tb SHeprBID BbiB8)l9HHO:t'O IIY'IKa, 

Bseaeaue B CTpyKTypy IIOIIII 
N 
2 :rapMOHHKH Sbl3hiBaeT )l01IOnHHT8JibaylO 

ljloKyCHpOBKy, nOSTOMy cne)lyeT HGCKOnbKO yMGHbWHTb &MIIJIHTYAY OCBOBHOit rap~ 

COXpaaeHH!I HOCTOIIHHOl! 'laCTOThl Q • • 'lacToTa paABan&BbiX xone6aaalt Q, 
yMeHbrneHHH npaKTB'Iecxn ae B3MGHBTCH, 

TaKBM o6paaoM, H3MeaeaueM aMnnHTYA N -olt B t -olt rapMOHBK S 

non!! MOlKHO perynHpOB8Tb 'laCTOTbl 8KCH8nbBbiX B p&)lB&nbBbiX KOJ!e6asalt, 

3. flpaKTB'Iecxoe ocymecTBl!eaue MOAB.Punuposaaao:ro peaoaaacaoro BhlBOAa 

700 Mas noTpe6yeT BB811eHH!! AOnOnBHTGnbHhiX sneMeHTOB S MarBBTHyiD CHCTeMJ 

HbiX paAnycax. 

flapaMeTpbi Ma:ranTaol! cacTeMhl TeXBH'Iecxoro npoeB;Ta PU Bbl6paabl aa oc 

TOB B SKCnepHMeHTOB aa MO)len: C KOsljlljlnnHeHTOM nOA06H!! 
141 

k- 6,087 • 3. 

MHpyiDrnne '!eTsepTyiD rapMoanxy Ma:t'HHTHoro nona, MoryT 6biTb pacnonoJKeabl T 

3aX MeJK)ly cnnpanbHblMH WHMMaMH, 3TH SneMeHTbl AOnlKHbl of5ecne'!BBaTb Sa KC 

AHyce YCKOpHTena aMnnHTYAY 4-ol! rapMOHHKH nona • 2 • 0,04-0,06 c .Paaoa, 

.Paae r " .a.·rr+T Cpe)laee MarHHTHOe none, BHOCHMOe npH C0311aHHH 4. 

HHKH, )lOnlKHO 6b!Tb TBKHM, 'IT06b! ero MOlKBO Obll10 CKOMUeHCHpOS8Tb C nOMOntbiD CHC 

Sb!X o6MoToK PU. flposeAeHBbie pac'leTbr noxaaana, 'ITo Hcnollbaosaaae TOKOSbiX 

pacnonaraeMbiX s naaax MeJKAY cnapan&HbiMH WHMMaMa, ae o6ecne'IHBaeT nony~ 

eMail aasacBMOCTH • 
1 

u f:j 
2 

oT paAuyca. B c:Baau c &THM AnH 

nonb30BanaCb CHCTeMa CTaJibHblX WHMM C nepHO)lH'IHOCThiD 

C03)l8HHa 4-olt ra 

N • 4. flpe)lsapHT 

peaeneHHe napaMeTpOB IllHMM 6b!l10 npOH3BeAeHO aa OCHOBBHHH p8C'IeTOB, BblnOnJ 

/5/ 
npeAnonoJKeHHH pasaoMepaoro aaMarHa'leHHH ux o6~eMa • Aaanua STHX pac'le~ 

a) Heo6xoAHMoe 3HaqeaHe cnupanbHOCTH mBMM cyrnecTBeaao aaBBCBT oT E 

5 
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qacTOTbi pan11anhHbiX Koneoaallil npu 3a.<taaaoi! saepruu yexopeHBbiX 

IIITHOI'O nonS! aa pa.<tllyce, COOTBeTeTBYIOIIteM STOll SHepi'IIH
0 

BBO.[{HT-

C nepiiOAII'IHOCTbiO N /2. npu STOM M8I'HHTH09 none B Me-

.(r,¢)• H(r)l h• 1 Sin <r-N¢)+<
2
Sin(R--f¢+8)1 

(I) 

f 1 -aMnniiTyga OCHOBHOi! <!JoKyCBpyJOIItell I'8pMOHHKH
0 

ti rapMOHIIKII 0 8 ..,.Paaa SToll I'apMOHIIKH OTHOCIITenbHO OC-

war OCHOBHOI! CTpyKTypbi Mai'HIITHOI'O nom!, 

N -'leTaoe u •
2
<<• 1 

/3/ 
pa6oTe , ypaBH9HIIe csooo.[{HbiX paa11anbHbiX xone6aaull B MarBBTHOM 

lcTaTO'flfOH TO'Il!OCTbiO npei1CT8BIITb B Bll/19 

p "+ [A r + 8 1 r Cos <I> + 8 2r Sin <I>] p • 0 (2) 

2 2 
2 E 2 R __ _ 

A r • Q ro- 2ll 2 (N 1 -4-4n) [ l---~_!__f'..os28] 
4K(N 2 -4-4n) 1 

8 ='2R[l- 17E~R ___ ).Cos8 
lr ~ 4i'C(N 2-4-4n) 

' R 8 2 a- ..:.L:._[ 1+ 
r 2( 

17 • 1 R ____L-sinB , 
'"'-·"-4-4n) 

Kone6aa11il np11 '2 0, E 2 
n = <y) -1- noKaaaTenb cpeaae

o 

Kone6aa11i! onpeaenSieTeSI xapaKTepiiCTII'IecKIIM noKaaaTeneM o6ot5-

( 2) 11 MOJKeT Ob!Tb npeacTasneaa s Bilge 

41T-
Sinyv'A, 8 12 + B 2 --=- -· r -~, 

y'A, 1-J(_A 
N2 r 

21T 21T v'- 4 ... CosyQr- Cosy A, -N' • (3) 

'2 

( 3) noK83biB810T0 'ITO '18CTOT8 paallanbHblX KoneoaHIIII 

J T8K II OT rp830BOI'O CllBIII'I!l f rapMOHHKII ( 8 ) • 
cy-

38BHCHMOCTb Q, OT 8 np11 E 2 • 0,04 II 0,03 II 3118·-

4 

• 

qeauSix ocTanbBbiX senuqaa, cooTseTCTBylOIItBX npoeKTBbiM napaMeTpaMB PU aa KOH&'IHOM 

paauyce Rk - 825 eM. npBB&AQM 8TR 3H8'18HBH: N - 8; l - 7, 7 eM; n• 2,05; 

f 1- 0,278; Qro ~ 1,8. 

IT 
Ha pae, BBAH0 0 'ITO DpR B·T '18TS8pT8.SI rapMOHRKa C AMDnRTYAOA '-.- 0,04 

Bbl3biB89T ysenB'I9BRQ '18CTOTbl paABanbHbiX KOn&oABBit AO Q, • 2, T,&, nosrBnH&TCSI B03MOJK-

aocTb s PU aa aaepru10 700 Mas aenom.aosaTJo peaoaaacabllt M&TOA Bblsoaa qaCTBn aa aena-

neltaoM peaoaaace Q,- 8/4. 

Ha pRe, 2 ennowaoll nuaaelt npeacTasneaa 3aBHCHMOCTJo '18CTOTbl paARanJ.BbiX Kone!Sa-

liRA oT aMnnHTYAbl 4-oA rapMOHRKR npa 8=f AnSI PU aa 700 Mas. KpeeTRKaMB oTMe-

'1911bl 3118'19HIISI '18CTOT, nony'I&BBbl9 aenocpeACTSQHIIbiM BIITerpRpOBaHHQM nonaolt CHeT&Mbl 

/3/ 
yp8BII&IIIIA llBBJKeHIISJ '18eTunbi aa Mamuae Bbi'IRenaTen~oaoro neaTpa OH.RH, 

HaMeHSJSJ aMnnuTyay 4-ol! rapMOHBKH, MOJKHO H3M&HSITJo p8AByc aenuaeltaoro pe30II8He8 

R B lleKoTop!,lX npeaen8x perynuposaTb s11eprR10 Bb!Beaeaaoro DY'IK8, 

Bseaeaue s CTPYKTypy nonsr 
N 
T rapMOHRKH Bbl3b!B89T AODOnHBT9nbHYlO 8KCH8nloHYIO 

<jJoKyCRpOBKy, nOSTOMy cneayeT 119CKOnbKO yM9BioWRTio 8MDnRTYAY OeHOSHOit rapMOHHKH AnH 

eOXp8HeHIISI nOCTOSIHHOII '18CTOTbl Q. • qaCTOT8 p8AR8nloHbiX KOneo8HRit Q, DpR STOM 

yMeabweaau np8KTH'Ieexu ae H3M&HHTCSJ, 

TaKHM o6p830M1 uaMeaeiiHeM aMnnuTya N -oil H t -oil I'8pMOBHK B CTpyKType 

nonSI MOlKHO perynHpOS8Tb '18eTOTbl 8KCH8nbHblX H p8AH8nloHbiX KOneoaault, 

3, np8KTH'Iecxoe ocywecTsneaue Mo.c~u<PunupoB8Baoro peaoa811Caoro BbiBOil8 s PU a8 

700 Mas noTpeoyeT BB91l911HSI AOnonHHT&nbHblX sneM&HTOB S M8I'HHTHYIO CHCT&My aa KOBe'l-

HhiX paauyc8x, 

n8paMeTpbl M8I'HHTHOII CHCTeMbl TeXHH'IeCKOro npoeKTa PU Bb!Op8Hbl 118 oeuose pacqe-

/4/ 
TOB II SKcnepBMeHTOB 118 MOA&nH C Kos<jJ<jJunueaTOM DOilOOHH k • 6,087 , 3neM911Tblo <jJop-

MHpyiOIItlle qeTBepTyiO r8pMOIIIIKY M8I'IIHTIIOI'O DOnS!, MOryT D~b p8cnonoJKeBbl TOnloKO B D8-

38X MeJKAy CDHp8nbllblMII WHMM8MH, 3TH sneMeHTbl .[{OnlKBbl 009Cn9'1HS8Tio 88 KOH9'1HOM pa-

llHyee yCKOpiiT911SI 8MnniiTYAY 4-oll rapMOIIIIKH nonS! • 2 • 0,04-0,06 c <Paaoll, onuaKoll x 

<jJaae 
r IT 

f32·u+T Cpenuee MarHIITIIoe none, saoCIIMoe np11 coan8aHH 4-ol! rapMo-

IIHKII 0 AOTilKHO Ob!Tb T8KHM 0 'ITOObl ero MOJKHO ObinO eKOMTI9HCHpOB8Tio e noMOIItlolO CHeTeMbl TOKO

Bb!X OOMOTOK PU. nposeae11Hbl9 paC'I9Tbl noKa38nH, 'ITO HCTIOnlo30S811He TOKOBbiX OOMOTOK, 

pacnonaraeMblX B naaax MeJKay cnupanbHhlMH mHMMaMu, ae ot5ecnequsaeT nony'leBHSJ Tpe!Sy-

&MOlt 38BHCRMOCTH f 
2 

H f:J 
2 

OT p8AHyea, B el!R3H C STHM AnR 

nOnb30S8118Cb eiiCTeMa CTBnbllblX WHMM C nepROilH'IIIOCTbiO 

C03.[{8HHR 4-ol! rapMOBHKH HC

N - 4. npe.c~sapHTenbH09 on-· 

penene1111e nap8MeTpOB WHMM DblnO npOH3B9AeHO 118 OCIIOB8111111 pae'leTOB, BblnOnll91111blX B 
/5/ 

npe.c~nonoJKeiiHB pas11oMep11oro aaMariiH'Ieuusr ux oo~eMa • Aaanua sTHx pacqeToB noxaaan 

a) HeooxonuMoe 311aqea11e cnupanbiiOCTH wuMM cywecTBellllo aasuciiT oT ux pa.c~uan~o-

5 



~ 

Holl npoTsrJKeaaocTa. TaK, nnsr o!5ecne'leuasr sHa'leHasr napaMeTpa nonsr j(.
2 

• 15,4 eM wBMMbl 

nonJKHbl !5b!Tb asoruyTbl no cnapana ApxaMena c ~ "' 10,27 CM npa panaanbROII npoTB-

JKeaaocTH WBMM AR• 335- 307,5 • 27,5 CM0 B C ~ • 7,7 npa AR• 332,5-

312,5 • 20 CM, 

6) 3aBHCHMOCTb !j>a3bl OCHOBHOII rapMOHHKB nonfl H3M8Hfi8TCB H8CYIIl8CTB8HHO npB BBe

Jl9HHH nononaaTenbROII CHCT9Mbl WBMM, 

B) J1cnonb30B8HH8 WHMM C 83HMYT8nbROII WBpBHOII 5 - 9 rpaAyCOB0 n03BOnBeT nony-

'IHTb Tpe6yeMyJO 38BHCHMOCTb aMnnHTYJlbl 4-oll rapMORBKB npB a. (5/8 , ... 6/8 ") 

r) Bo BC8X paCCMOTpeHHblX cny'ISSX aa6nJOnaeTCSI yM8HbW8HHe aMnnHTYJlb! OCBOBHOII 

rapMOHHKH nons HS B8nH'IHHy, npeBb!WSIOIIlYIO Tpe6yeM08 3H8'19HH9, 

Jl) nnsr nony'leHHS npHeMneMOI'O X8p8KT9p8 panaanbHOI'O pacnpeneneHHSI Cpenaero nons, 

aMnnHTYJl 4-oll H 8-ol! rapMOHHK 83HMyTanbH8S WHpHHa WHMM 0 C03Jl8101IlHX 4-yJO rapMOHHKy, 

nonJKHa sospacTaTb c panaycoM, 

Ha OCHOBSHHH aTHX paC'I9TOB 6binH Bb!6paBbl napaMeTpbl CHCT9Mbl WHMM, !jlopMHpyJO-

IIlHX 4-yJO rapMOHHKy nons. PesynbT8Tbl aKcnepHM9HTOB0 npOB9Jl8HHb!X C aTHMH WHMMSMH 88 

Monenu MarHHTHoll cncTeMbi, npencTaBneubl aa pac. 3. B nesoll 'ISCTH pacyaKa H3o6paJKeao 

pacnonOJK9HH8 )lOnonHHTenbHbiX WHMM OTHOCHT&nbHO OCHOBHbiX H 38BHCHMOCTb !jla3bl M8KCHMy

M8 OCHOBHOII H 4-oll rapMOHHK nonB OT panayca, B npaBOII '18CTH - npHB9Jl8Hbl cpenaee 

none, aMnnHTYJlb! 4-oll,. 8-oll H BbiCWHX rapMOHHK B 38BHCHMOCTH OT panayca, 

Banao, 'ITO xapaK~p pacnpeneneaas aMnnHTYJlbl 4-oll rapMOHHKH ynosneTBopseT Tpe-

6osaaasM, npeJl'bSBnSieMbiM K CHCT9M8 R3M9H8HHS '18CTOTbl panaanbHblX Kone6aHHII B y3KOII 

30H9 B6nH3H npenenbHOI'O pa6oqero paJlHyCa yCKOpHTens, nony'I8HH08 npeBbiW9HH9 Cp9JlH91'0 

nons Han p930HaHCHbiM MOJK8T 6b!Tb CKOMneHCHpOB&HO C nOMOIIlbiO TOKOBbiX 06MOTOK rpy6olt 

a TOHKoll KoppeKDRH PU. YMeHbweaae aMnnuTyJlbi ocaosaoll rapMOHHKH npeBbiW118T aeo6xo

JlHMyJO senH'IRHy, noaTOMy nony'I8HHaS BenH'IHHa SMnnHTYAb! 8-oll rapMORHKH JlOnlKHa 6b!Tb 

yaenaqeaa, 'ITO MOJKeT 6b!Tb o6ecneqeao He3Ha'IHTenbHbiM HsMeaeaueM npo!jlans cHCTeMbl 

CnHpanbHbiX WHMM, 

npoaeneHHbiii 3Tan uccnenosaaull noKa3b!BaeT B03MOJKHOCTb ocymecTBneaasr Mona!jlauu

posaHHoro pe3oHaHcHoro BbiBOna B PU Ha 700 Mas. 0KOH'IaTenhHasr oTpa6oTKa Bcex aneMeH

TOB CHCTeMbl Bb!BOJla, BKnJO'IaS MarHHTHblll KaHan, 6yAeT npOB9Jl9Ha Ha OCHOB9 nanbHeiiWHX 

TeopeTH'I9CKHX HCCnenoBaBHII JlHH8MRKH JlBRlK9HHS qaCTHD H aKCnepuMeHTOB Ha MODena Mar-

HHTHOII CHCT9Mbl, 

4, nnsr aKcnepRMeHTanbHOrO H3Y'I9HRSI MOJlH!j>HuHpOBSHHOrO pesoHaHCHoro Bb!B0Jl8 qac

TRD a3 PU s na6opaTopaa srnepHbiX npo6neM cnpoeKTaposaa a coopyJKaeTcs aneKTpOHHbiii 

aHanor penSTRBHCTCKOI'O DHKnoTpOHa C KO~HUH8BTOM 1'80M9TpH'18CKOrO DOJl06HB k •3,2. 
,f~H 
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Aaanor npencTasnsreT co6ol! aneKTpoHHblll uaKnoTpOH, npenaasHa'leHHblll 

TpOHOB JlO aaeprRH 380 KaB ( {J * 0,82), COOTB8TCTBY101Il8ll SHeprHH 

MaraHTHoe none cosnaeTcs TpeMH cacTeMaMH npoBOJlHHKOB c ToKoM, 0 

n&'IHB88T H&06XOJlHMyiO TOHKYIO KOppeKDHIO cpenaero Mai'HHTHOI'O nonsr E 

H8HH8 rny6HHbl BapHSDBH C paJlHYCOM OCYIIl9CTBnHeTCH COOTB9TCTBYIOIIlH~ 

B&pTHKanhaoro sa3opa M&lKJlY npoBoJlHBKSMH, B palloae Koaeqaoro pans 

( Rt'" 101,7 CM) npenycMoTpeHa 06MOTKa, C03Jllli01Il8S 4-yJO rap'v!OHJ 

nH'IHHbl B !j>asbl c TeM, 'IT06bl ocymecTBBTb aenaael!Hblil pe3oaaac Q, 

nuyce, MarHBTHoe none B ueaTpe-1,37 MTn, MaKCBMyMbl MarHHTHoro m 

M&HRJOTCs no cnapana ApxaMena r • 19,3 <P (eM). 

YcKOpHJOIIlaH cacTeMa npencTaBn!leT co6oll onau .uyaaT c yrnoM 9( 

'ISCTOTe 38,6 Mru, aanpHJKeaae ua KoTopoM MOJKeT H3M9H!ITbcs s wap1 

npe.UyCMOTpeH KllK BHyTp9HHHll HCTO'IHHK aneKTpOHOB0 TllK H BB8Wf 

JK9KDHB 5,6 KaB B .llOCT/lTO'IHO 6onbwol! HHT9HCHBHOCTbiO ( H9CKOJibKO Milf; 

BRA BSKYYMHOII KaMepbl a.11anora noKasaH aa puc, 4, 

HaMe'leHHble TeopeTH'IecKae H aKcnepaMeHTanbHbi& Hccnenoaaausr r 

My, C.ll&nllTb OKOH'I8T9nbHb19 BbiBO.llbl 0 M9TO.IIIlX npaKTH'I9CKOrO OCYIIl9C1 

s!jl!j>eKTHBHOCTH MOJlH!j>HDHPOB/lHHOrO p930H/lHCHOI'O M9TO.IIIl BbiBOJla .Un!l p 

noTpoaa Ha saepra10 700 Mas. 

n u T e p a T y p a 

I. R.S.Livingston, J.A.Martin, Tpynhl Melf(Jlyuapo.naoll KoH!j>epeHDHl 
1963 r. M,, ATOMH3.llaT, 1964, CTp, 561, 

2. A.A. rnasoB, IO.H. neaacoa, B.n. nlKenenoB H Jlp. TpyJlhl Mew..ny 
DHH no yCKOpHTensM, 1963 r. M,, ATOMH3.llllT, 1964, CTp, 547, 

# 

3, B.n. nMHTpHeBCKRII, B,B, Konbra, H.H. nonyMOP.llBRHOBa. npenpRHT 
ny6aa, 1966. 

4, B.n. nMHTpH9BCKHll, H.n. 3annaTHH H .up. Tpy.llbl MeJK.QyHapOJlHOII KO 
paTensrM, 1963 r. M,, AToMas.naT, 1964, cTp. 556. 

5. 8,11, naaanoB, H.n. 3annaTHH H .up. npenpHHT 011H11, P-409, ny6Hl 

Py~tonacb nocTynana B asnaTE 
I asrycTa 1966 r, 
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aaaqeaaH napaMeTpa nonH \(
1 

• 15,4 CM WRMMbl 

jl ,. 10,27 CM npR PB!IRallbHOII DpOTH-

C I( • 7,7 npR 1\R• 832,5-

DOilH B3M8BH8TCH H8CYW8CTB8BHO DpR BBe-

WRpRHOA 5 - 9 rpanycoB, D03BOilH8T nony-

Jlbl 4-oll rapMOBRKR npR a. (5/8 11 + 6/8 ") 

aMnllRTY!Ibl OCBOBBoft 

rnB!omyiO TpeoyeMoe aaaqeaae. 

xapaKTe~a panuanbHoro pacnpeneneaaH cpenaero nonR, 

83HMYT81lbHaH WHpHH8 WRMM 0 C03!18IO!IlRX 4-yiO rapMOHRKy, 

OblllH BbiOp8Hbl napaMeTphi CHCT8Mbl WRMM 0 cPOpMHpyi0-

9KCnepHM8BTOB0 npOB9!18HHblX C STRMR WRMMaMR Ba 

TaBn&Hhi aa pac. 8. B neaoll qacTR pacyaxa Raoopa>Keao 

OTHOCHT91lbHO OCHOBHhiX R 38BHCHMOCTb cjlaahl MaKCHMy

OT panayca, B npaaoa qacTu - npHBe!leBhi cpenaee 

rapMOHHK B 38BHCHMOCTH OT panayca, 

aMnnRTY!Ihi 4-oll rapMOBHKH ynoMeTBOpHeT Tpe

HaMeaeauR qacTOTbi panaanbBblX xoneoaaall a yaxoll 

panayca yCKOpHTellHo nonyqeaaoe np&BhlW8HHe Cpenaero 

CKOMneHcHpOBSHO C nOMOWbiO TOKOBhiX OOMOTOK rpyooll 

aMnllHTY!Ibl OCHOBHoll rapMOBHKH npeBbiWneT B800XO

B811Hqaaa aMnnHTY!Ihl 8-oa rapMoaaxa non>Kaa oblTb 

HeaaaqHTellbHbiM H3M8HeHHeM npOcPHilH CHCT8Mbl 

noKa3hiBa8T B03MOlKHOCTb OCy!lleCTBileBHH MO!IHcPHilH

Ba 700 ~98, 0KOBqaT&IlbHaH OTpaOOTKa BC8X aneMeH

HbiA Kaaan, oyneT npoaeneaa aa ocaoae nanbaellwux 

H !IBHlKeHHH qacTHU H SKCnepHMeBTOB Ha MO!IellH Mar-

aayqeHHH Mona.Pauaposaaaoro peaoaaacaoro BhlBona qac

npooneM cnpoeKTHpoaaa a coopy>KaeTcH aneKTpoaablll 

C KOacPcPHUHeHTOM reoMeTpRq&CKOrO DO!IOOHR k · •3,2, 
!IHH 
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Aaanor npencTaBnHeT coooil aneKTpoHHhlA UHKnoTpoa, npenaaaaaqeBHbiA nnSJ ycKopeaaH aneK-

TpOHOB !10 aaeprRR 380 KSB ( {J * 0,82), COOTBeTCTBYIOIII8A aaeprHH npOTOHOB 700 ~SB, 
~arBRTHOe none C03!18eTCSI TpeMH CHCT&MaMR npOBOilHHKOB C TOKOM

0 
0JlH8 H3 KOTOpbiX o6ec-

' 
neqaaaeT aeooXO!IHMYIO TOHKYIO KOppeKUHIO cp&JlHero MarHHTHoro nonH B!IOilb P8JlHyca. HaMe-

aeaae rnyORHhl BapH&UHH C pa!IHYCOM OCyiii&CTBilS!eTCH COOTB9TCTBYIOlliHM npo¢HnHpOB8HKeM 

aepTRKanbaoro aaaopa Me>K!Iy npoBOJlHHKaMH, B palloae KOHeqaoro panayca ycKopeaag 

( Rk • 101,7 CM) npenyCMOTpeaa 00MOTK8 0 C03!18IO!Il8H 4-yiO rap!><OHRKy H900XO!IHMOil Be-

IJHqH!fhl H cjlaabi C TeM, qTOOhl ocymeCTBBTb HennHeAHhlil peaOH8BC Q, m 8/4 Ha 9TOM pa-

nayce. ~araRTHoe none B ueaTpe-1,87 MTil, ~aKCHMYMhi MarHBTRoro nonH npa N • 8 Ha-
MeBHIOTCH no cnnpann ApxnMena r • 19,8 ¢> (eM). 

YcKOpHIO!IlaH CHCTeMa npencTaBnHeT coooil O!IRII llYSHT c yrnoM 90°, paooTaiOmnil Ha 

qaCTOT8 88,5 ~rn, HanpHlKeHne Ha KOTCpOM MOlKeT H3MeHHTbCSI B lliRpOKHX npenenax. 

npe!lyCMOTpeH KSK BHyTpeHHRII HCTOqHHK aneKTpOHOB, TSK H BllelliUHil C 9HeprHell HH

>K8KUHH 5,5 xaa a llOCTaTOqao oonbwoa naTeacnaaocTbiO ( aecxonbKO MannHaMnep). Oomail 

BRA BaKyyMaoll KaMepbl aaanora noxaaaa aa pac. 4. 

HaMeqeaHbie TeopeTaqecKne H aKcnepaMeHTSilbHbie accne11oBaHHH noaaonHT, no-BH!IHMo-

My, CJlenaTb OKOHqaT81lbHbl8 BhiBO!Ibi 0 MeTO!IaX npaKTHq&CKOrO OCyiUeCTBileHH!! H B03MO}!(H0ft 

acjlcjleKTHBHOCTH MO!IHcPRURpOBalfHOrO pe30H8HCHOrO MeTO!IS Bh!BO!Ia llllH penHTHBHCTCKOrO llHK

IlOTpOHa aa aaeprn10 700 ~as. 

n H T e p a T y p a 

I. R.S.Livingston, J.A.Martin. Tpy!lhi ~e>KAyaaponaoa KoH<!>epeannn no ycKopnTenS!M
0 

1968 r. ~., ATOMR3Jl8T0 1964, CTp. 561, 

2. A.A. rnaaoa, IO.H. Lleaacoa, B.n. Ll>Kenenoa n np. Tpyllhi ~eJKnyaaponaoll Koa<!>epea-
nan no yCKOpRT81lHMt 1968 r. ~., ATOMH3!18T0 1964, CTp. 547, 

.~ 

s. B.n. LlMRTpHeBCKRII, B.B. Konbra, H.H. nonyMOpJlBHHOBa. npenpRHT OHH11, P-1981, 
Llyoaa, 1965. 

4, B.n. LlMHTpneacKnll, H.n. 3annaTna n Jlp. TpyAhi ~e>Knyaaponaoll Koacjlepeauna no ycKo
paTenHM, 1963 r. ~., ATOMH3!1aT, 1964, CTp. 556. 

5. B.H. LlaannoB, H.n. 3annaTHH H np. npenpHHT OHHH, P-409, Llyoaa, 1959, 

PyxonHCb nocTynnna a aanaTenbCKHA oTnen 
I aarycTa 1966 r, 
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