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AKTYam,HocTr, nno6.7Iew. IIporpecc Ha:yroI,Rsyqamteil cTpoemre Be
mecTBa, Tpe6yeT nocTomm:oro pasBRTM cBoefi a1tcnepmteHTaJII,Hott 6asu -
coopy,iteHIDI HOBHX H COBepmeHCTBOBa.HH.il .1teilCTBy.l(Il1IDC yCKOPRTe~eft.sap.a~ 
~emmx 'laCTm:J: BHCOKRX aHepI'Rli. CIDDCpoqiasOTpOH Ha.aHeprmo npoTOHOB 
IO ToB~ Jm.Jimilllmicsr O.ItHoft lI3 OCHOBHHX 6asoBHX. yCTaHOBO!-t . 06M.ItR
HSHHOro nHCTRTyTa SI.Itepmnc lICMS,ItOB8Hlm, 6.7Iaro.I(apsr noCTOSIHHOMy 
COBeprneHCTBOBairnlO o6ecne'!RBaeT npoBe.I(eHHe RCM9,I(OB8Hlm·B o6~aCTH 
COBpeMeHHOfi qJH3HKII a~eMeHTapH!lX '!aCTmi;. 

IIpmm;HimaJII,HO Bal!tHID.I 8TaIIOM B pa3Bl'ITHII cmncpoqiasoTpoHa ~OCI, 
ocymecTBJISHHS pel!tmfa ycKopeHHSI ~eI'KRX .ff.nSP ,I(O BHeprm!: ...... 4,5 ToB/eyx
~OH, '!TO o6ecne'lll.JI~~HHe BOSMOm!~CTH ~ HCMS.I(OB8Hlm c.peM-
Tl'IBHCTCKlOO! smpamf"/ • · ,. ' · 

131:lnOJ!HeHI'!e B npome.I(meM IlSITMSTRR SKCnepm,eHTaJII,HHX, TeopeTWle
CKHX H MeTO.I(l'I'lSCKHX RCC.,18,I(OBaH!m ycKOPRTenHoro F.OMIIJISKCa R ycoBep-

-u-. . 
meHCTBOBaime P.ff.na ero CHCTSM nosB~ llO,I(HSITI, RHT9HCHBHOCTI, YCKO-
peHHoro I!y'l'.Ka.npoTOHOB ~o ypoBHSI 4,5•I012p/:a;mur; o6ecn:e~Tr, aKCIIJIYa
T~oHHNe ypOBHR HHT9HCHBHOCTH ycxopemmx: ,I(SilTpOHOB -2-1011 d/:a;mur, 
o( -'laCTI~ - I·IOIO o£/:a;mur, .imep yrJiepo,Ita - r-ro6 H.nep/:a;mur, IlMY

'!HTI, lI HcnonsoBaTI, B qlH3li'r9~ axcnepm!SHT8X 'nyg:KR peMTl'IBH_CTCKHX 
H.nep asoTa, llliMopo,n;a, HeoHa: • ·· · _ 

BOSMOJ!tHOCTI, llOCTaHOBIGI Ha I!y'l'.K8X CIDDCpOqJasOTpOHa ymmrun,m.x 
g)li3Wl:8CKIDC Sitcnepl'IM9HTOB H 6~moft nHTepec B MH!)S K HCMS.I(OBSHRRM 
B o6.7IacTH peMTl'IBRCTCKol Jr.n9pHo:ll qJHsmw onpe.IteJIJmT Heo6xo.IJ;m.1ocTI, 
MaKCl'IMaJII,HO aqxpeKTl!BHOrO HCllOnSOBamtH 8TOro YCKOpRT9nHoro KOL'lllISKCa 
n ere ,1tam,Hefunero pasBl'!TM. 

gen pa6oTH COCTO~a B COBepmeHCTBOBamm,MeTO,ltRKH H COS.I(amm 
cpe~CTB onepaTHBHOfi ,ItRaI'HOCTHKH I!y'l'.KOB l11EXSIO:(HOH!iOro KOl\lILIIexca 
CIDDCpOqJa30TpOHa Ollill1 R npe:rmano:imoft MSI'HRTOMSTpRR MYnnm~HHX !lfar

HHTOB C TSU, '!TO6H pacnm:pRTI, BO3MOlltHOCTR ~ R3y,ISHRSI ,I(l'!H&mltR I!y'l'.KOB, 
iJ . A.M.Ba.JI.mIH. Ollilli, 8309, )Jy6Ha, I974. 

H/](J.JJ:.BesHOI'HX R ,Itp. B KH.: TpY.I(H YI-ro BceCOD3HOro COBema.HRR:' 
no ycKopnTeJIF.M sap.R:l:KeHHHX '!aCTm:J:, .JJy6Ha, Ollill1, I979, T. II, c. I36. 

0 6bE.OltlHE~~l1h:i? i.Al-'r, n1T',1 

q,n_r:.~-1,:1r:~.; ,.,,,_ ' ·!::\-' 
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onepa'l'J!ll!Ho OilTl!!Mll3EPOBaTI> upoitecc mmemnm, o6ecne,mTI> :uomrropnpoBa
ime BlI3ROlmT8RCBBHBX ny,nt()B Jm8P 683 HX paspymemm H trpOB8CTlI lICCJie
;D;OBamuJ o6p~OB CB8pxIIpOBO,ItJmtHX My-Jll,TlIIIOJII,HliX MarmITOB Ha ypoBHe 
B036y3,1temm, ;n;onycitaewv 6e3 xpnocTaTlipOBmm11. · 

HOBlI3H8 pMoTH. Teopeornqecim o6ocHOBaHa n 3KCnepm.ieHTaJII,HO npo
BepeHa B03MOJl:HOCTI, ncnOJIL30Bamm 8JI8P:TPOCTaornqecitRX Cm'HBJI:E,HHX 3JI9KT
po;u;oB B mme Ha6opa ysKIDC JISMMett ,wrJI n3Mepemm: nonepe'lllHX pasMepoB 
n;rntOB 3apmi:emmx 'IaCTmt. B trprutTHKe ,IJ;IIaI'HOCTHim ny'IKOB Jllmeihmx 
pe30HEIHCHHX YCP:OplITMett trpOTOHOB lI Jmep lICilOJII,30Baml Topon;n;am,HHe 
pesoHaTops. Ha nx ocHoBe cos;z,;aHa cncTeMa KOHTPOJIJt aHepreornqecitoro 
cneKTPa lI lI3Mepemm Bapnan;mt cpe;n;Hett 8Hepnm JJY'D;tOB trpOTOHOB lI ;z,;e!T
poHoB; mm8KTlipy8MHX B cmrxp~OTPOH. Ilpe,ll;IIOXSHH H 8Kcnepm.f8HT8JII,BO 
trpOB8peml ,ItB8 HOBH8 MO~ BHCOKO,zy!ICTBlIT8J.II,HliX lIOJm38I(lIOHHliX 
MOJmTOpOB lIHT8HCHBHOCTlI. 

Ilo.n;ri:eHH y;z,;o6HH8 COOTHomemm: ,wrJI pac'IeTa ,zy!ICTBHT8J.II,HOCTlI K rap
MOmm&f MarmrrHOro llOJIJt H8KOTOpHX Tl'lIIOB HH,ll;:y'KitlIOHHHX upeo6pasoBaTeJiett 
c npoDBOJII,Hmm pas:uepmm nonepe,moro ce'Iemm o6MOTOK. Ilpe,ll;IIo~eHa n 

,pe8JilI30BaHa·HoBrui: M8TO,IJ;IIKa, llOBl,11118ItlllruI TO'IHOCT:E, oupe.n;eJiemm: 1JY13CTBlI
' T8JI!,HOCTlI HH,ll;:y'KitlIOHHBX · upe'o6pasoBaTeJiett. 

Ilo T8M9 ,IJ;IICCepTan;mt n0.7IY'I8HO TPH aBTOpCKlIX CBlI,It9T9J.II,CTBa Ha 
zso6peTemm:. 

Ilp8.KT}tq8CR8J! I(8HHOCTI,. Cos;n;rum n llCllHTaHH Ha ny,max ycitopnTeJUI 
HOBH8 ,IJ;IIarKOCTR'l8Cim8 upn6opu ll ll3M8PllT8J.II,HH8 cncTeMH. Ha.KoIIJieH OllHT 

. JIX 8KCIIJIY8TSD;lilI. 

IlpoBe;u;em ncCJie,n;oBamm napm.teTPOB MarmITHHX nOJiett cepnn.cBepx
trpOBO.ItmltHX ,IJ;IIllOJILHHX MarmITOB Ha ypoBH8 mI,ll;:y'Kitlil (0,025+0,05 T) n 
,IJ;OCi'E'HY'l'H TO'IHOCTH OTHOClIT8JI!,HliX ns:uepemni aqxI)eKTHBHOR ,ll;1IlIHH MarHll

TOB H H80,ItHOpO;n;HOCTll nOJIJt Ha ypoBHe JIY'ImlIX r,mpoBilx .D:OCTllllt8HlIR B 06Jia

CTlI MBI'HlITOM8TPlill• 
MeTO,IJ;II'i8Cim8 pesym,TaTH ll 3KCll8pnM8HTaJI:E,HO trpOB8peHHHe upn6opu 

H YCTPO!C'?Ba MOryT 6HT!> lICnOJIL30BEIHH nplI OCH81118HlilI Cpe;D;CTBSMlI ,IJ;IIaI'HO-. 
CTmm .lI MarmlTOM8TPlill .D;PYI'lIX ycKOplITeJ[l,HHX KOMIIJI8KCOB. 

AIIpo6rn n Ramm· 0CHOBHH8 pesynTaTH ,IJ;IICC8pTan;mt ony6J!n
KOBEIHH B pa6o'ra.1/i ,IJ;OM8,l!;Em8JilIC:E, Ha YI--oM ll Yil--oM BceCOI03HHX 
COBe~amua: no ycxoplITeJIJDf sapmtemmx 'IaCTmt (,Ily6Ha, OKTH6p1,, I9?8 r., 
I980 r.), Ha rr--oa BcecomsHott KOH~pe~ "MeTo.ItH n cpe;z,;cTBa nsuepe
mm napm.t8TPOB MarJmTHOro nOJIJt" (Jiemmrpa.n, HOH6p!> I980 r.), Ha 
ceDBape B ~BS • 
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CTJ?yitT;ypa II 061,eu .wrncepTan;m, .I{HccepT~ COCTORT R3 BBe.n;eimn:, 
TPex rJiaB n saRJIIOtJ:emm. 06n'tmt o6MM - I38 CTPaHmJ;, BKJIBJtiaii 20 cTp~ 
liJIJillJCTP~ (39 pllCYHKOB), 3 Ta6JIHUH n 6R6JIHorpaqiwrecrorli CllHCOK 
JIHTepaTYPH- Ha II CTPamm;ax (?4 Ha.HM8HOBaHHH). 

CO,llEPl[AlillE .ImCCEPTAWlli 

Bo BBe.n;eHHH cqJOIJMYJilIPOBaHH no~TaHOBKa, aKTYaJil,HOCT!, sa.na'IH R 
HatrpaBJI8HM COBepmeHCTBOBBHWI M8TO.n;HKH ll cpe.n;cTB .n;Ha.I'HOCTHKH ny'IKOB 
HHllt8KIUIOHHOro KOMIJJI9KCa cmocpoqiasoTpoHa. 0TM9'I9Hll OCHOBH!le Tpe60B8.HIDI 
lI B03HlIK8ItllllI9 Tpy;n;HOCTlI B pea.mrsannn noCTaBJI8HHHX sa.n;atJ:. OTMe'IeHa 
aKTyaJI:E,HOCT:E, pa6oT no pa3BlITlID M9TO.n;HKH lI cos.namm 6asH ,wrJI trp8~3lIOH
HOtt MarJmTOM8TPlill yYJ.II,TlillOJII,HliX CBepxnpoBO,n;m$ll MarJmTOB. 

B nepBOH rJiaBe paCCMOTpeHH BOI!pOCH,M8TO,timm R paspMOTKR ycT-· 
pOHCTB .n;HarHOCTHKH nyt!KOB ,ll;1IH OITTmrasruzym npo~ecca lIH.llt9KIUIR B cmocpo
~asoTpOH I!pR BHCOKlIX ypoBHHX HHT9HCRBHOCTR. 

B nepBOM naparpaqie np1me;z,;eHH OCHOBHH9 napro.teTpH lIH.lJt9KTopa R 
YCJIOBM lIH.llte~ ny'IKQ, C~PMYJilIPOBaHH sa.n;atJ:a lI3MepeHM Pa.nRaJI:E,HOro 
pasMepa 2 arz nytJ:Ka B Ka:Mepe cmocpo~a_soTPoHa R sa.n;atJ:a .onepaTRBHoro 
KOHTPOJIR: 3HepreTR'I8CKOro Cil8KTPa ll R3M~peHIDI B8J!ll'IHHH MO.Izy~ cpe;z,;
HSR 8Heprmr ny'IKOB Ha TPBKT9 lIH.lltSKIUIR. 

BTopott naparpaqi rJiaBH noc~eH zs11epeHH10 pa.n;nam,HHX pasMepoB 
ny:q:KOB B Km.tape cmoq,0~80TP0Ha Ha nepBHX aTanax ycKopeHHH. IIoCJie 
o6cYE,Itemm BH6opa M8TO;D;a, HCXOM ns ltOmq>eTHHX YCJIOW, paCCMOTpeHa 
sa.n;atJ:a O pacnpe;z,;e~emm B I!pOCTpaHCTBe WIOTHOCTH SaPJma,~oBaH
HOro IIJIOCKRM nytmoM c BSpTHKBJI:E,HHM pasMepoM 2 h « 2 C( 'l. z Haxo~cH 
nocepe;z,;mre M8ll!,ey ;z,;By-MH 3a38MJI9HHID.fll M9Ta.n:.Jm'I9C~ IIJIOCKOCTHMH, 
pacnoJIO:!lt9HHID.m Ha pacCTOHHHR b ;z,;pyr OT ;z,;pyrt/ r, • }J,Jm My'IM. paBHO
MepHofi WIOTHOCTR saPJma nytJ:Ka no nonepe'l:Hofi Koop;z,;mraTe X (p=const), 
a T8.Kllte ,ll;1IH pacnpe,n;eJiem Bn;n;a ~~(chma~-chmt) n (>~(cha;-ch!)1

\ 

(-in ,n =I,2; a;= f a'l, 0,< f ~ a: ) a@ieKTHBHM Pa.nRBJI:E,HM nmpmra 
nytJ:Ka J 2 a ,z,) a,,, , T. e. pasMep, B npe;z,;eJiax ~oToporo cocpe;z,;oTotJ:eHo He 
MeHee 90% IlOJIHOro 3aPJma, ,ll;1IH ;D;OCTaTO'IHO IImpOKlIX nyt!KOB ( f 'I. '?. 1, 2) 
ORa3HBaeTM 'IHCJISHHO C TO'IHOCT:E,10 (5+?)% paBHOii IlOJIYllllIPHH8 Hopr,mpoBaH
HOro paceye;z,;eJieJmH IIJIOTHOCTR ~OBaHHoro 3aPJma B6Jin3H 3a391WI9H
HHX IIJIOCKOCTei!:, 

MaKeT R3M9PHT9J.II,HO! CHCTSMH-R pesym,TaTH era llCIIHTBJ!litt C Jill9,!Ta
TOPOM ny'IKa n B pMo'IRX yc.noBMX Ha ny'IKax IlpoTOHOB lI ;D;SRTPOHo:ef 2/ 
OillICaHH B 38RJIIO'IlIT8J.II,HOM pas~eJie naparp$. 

B TP8T!>9M ll 'I9TB8PTOM naparpaipax rJiaBH H3JIOJE8Hll BOI!pOCH,· CM3aH
Hll9 C OC~8CTBJI9HH9M onepaTHBHoro KOHTPOJUI 8HepreTR'I9CltOro Cil8KTPa~ 
Bap:e:annn cpe;n;Hett aHeprmr ny'IKOB, lIH.lltSKTnpye:wx B cmocp~asoTpoH. 
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Ilpm39'A9Hll npm.mpu HCnOJII,30B8lillH B ~8.I'HOCTH'l90KlIX neJllDC Ha mmefumx 
ycROPHTeJllDC 8JI9KTPOHOB H HOHOB pe30HaTopHUX npeo6pasoBaTeJieil. Ha~
Heilma: ycKopHTSJIJDC IlpOTOHOB ~ HOHOB ,ItJIJI j'Memmemm ra6apHTOB 'AaT
inma IlpH COxpaHSHRR OCHOBrx ero Ilp9RMYlll9CTB Y',It06HO HCnOJII,30BaTh 
Topo:im~e pesoHaTopi/3 • PaccMOTP9HH9 OCHOBHUX MO~~ TOPOH
'A8Jll,HUX pesoHaTopoB C Y'J9TOM Trutme TP960Bamtii Rait o6ecne~eHHe CTa-
6~HOCTH xapa.KT9plICTmt,BUCOKOil ~CTBHT9JI1,HOCTH, ROMlla.KTHOCTR H 
TSXHOJIO~OCTR IlpHBSJIO K BU6opy CID.!MSTP~Oro TOPOR,ItaJll,HOro pesoHa
Topa C npm.royrOJII,HUM 09~9HH9M H ra6apHTHUMR pasuepamI: ~8M9TPU Topa 
- 340 WI H 270 NM (Hapy,muil H BHYTPSHHRil, COOTB9TCTB9HHO), ~BJ.f9TP 
o:rBepcT:rur .ItJIJI npOJieTa llY'JKa - no MM,. IlpO'AOJrnIUS pam,epu - 80 mr B 
mr,JO'KTRBHOil ~aCTR H ~I, 2 MM B 9MKOCTHOil. IlpH 8TOM pe30HaHCH8JI ~a 
BOJIHH COCTaBJIJi9T 2,07 M. IlOJIOCTh peaoHaTopa (PHc. I) OT'A9JI9Ha OT 
B8ltYYMRPY9MOro o6~eua. lly:BCTBHTSJil,HOCTh npeo6pa30BaT9JI9il B pa6o~ 
YCJIOBRR:X "'0,7 B/MA. ,U7mT8JI1,H8JI 8KCnnyaT~ 'Aa~OB noxasana BUCO
Kj'IO CTa6~HOCTh RX xapaKT9pHCTmt. 

Tpn pesoHaTopa; ycnoBHo o6osHa~eHHHe KaK P.U-DI, P.U-02, P.U-03, 
o6~9'ARH9Hll B H8M9PHT9JI1,HYJ) CHCT9My-. PesoHaTop P.U-DI ycTaHOMSH Ha 

/JO i paccTomnm ~ I M OT Ba.Kyj'MHOro KOJ!tY-
..---------------.1 -1 j xa JIY-20, P.U-02 Ha paccTomnm l

1
-;:: 

· I :::: 6,20 M OT P.U-OI, a paccTomme 
M9l!,ey P.U-02 H P.U-03 l2.:::: 22,8 M. 

-1- Me:ar,ey P.U-02 H P.U-03 Ha paccTomnm 
L3 :::: I9,6 u OT P.U-03 Haxo,ltlITCJI BUpaB-

!i . ~L~ ..L HRBaTeJil, H MO'AYJIHTop aHeprnR. PesoHa-
~· / Topu P.U-02 H P.U-03 KOHTPOJfflPYDT Ka-

~9CTBO HaCTPOilKR CHCT9M mmeilHoro 
ycxopnTeJIH; no BJ.fMRTy'AS H ipopue orn

_1 68XI!lett CRrHMa c P.U-03 HacTPmmaeTCH 
'T8Kllt9 onTRU8Jll,Huil pezm.t pa60TU Bli-

p' 1 p ·-- 1 ' paBHRBaTeJIH 8H9prnR. 0Ilp9'AM9HH9 Cpe'A-HC •• esoaaTop,,,.n ART'IHK. - Kopnyc 
"iiesoiiiiTopa, 2 - 3aJIIHTm,!l! KO:K}'X, 3 - Heil CKOpoCTR crycTKOB llY'J1t8. mmeilHoro 
KepaMH'leCKRJI. TpyCia, 4 - MeAHhle SKpaHhl, ycxopHTSJIH MOlK9T 6UTh OCYJil9CTM9HO 
5 - BRKYYMHhle YltllOTHeHHJI, 6 - neTnJI 
CBJISH, 7 - MexaHHSM rpyCioll IlOACTpollKH pesoHaTOp&fll P.U-OI H P.U-02 • .nita H3M9-
'IRCT0Tbl, 8 - HOHonpoBOAo 'pemm IJO~~ CP8'AH9il 8HeprnR IIy'nta 

mDlt8~0HHOro ROMM9RCa HCnOJII,SyeTCH CRrHM C P.U-03, a B lt8.~9CTB8 
onOPHOro - CRrHM BlI-mmpJD1temm JIHHeilHoro ycROPHT8JIH H CRrH8JI C P.U-02. 
Ilpe'A8nll H3M8p0HRR: MO'AY~ 9H9prnR ,±I%• 

B 88.KJill'llIT8JI1,HOM pa3'A9JI8 H8JIOJlt9Ha M9TO~ HaCTPQilKR mDlt8~0H
HOro ROMM9RCa no noxasaHRHM CHCT8W H3 TpeX pesoHaTopHUX npeo6paso
BaTeJieil. IIpoB9'A9HHH9 C8aHCU H3M9pelmii nORa38JIR O'AHO'BHa~OCTh CBH8H 
IlOR8.8aHRfi 'AaHHOil H3M9pRT9Jil,HOi1 CHCT9W H OIITm.f8Jll,HOi1 HaCTPOW llY'J1t8.• 

4 

~ 

BToprui: rJiaBa nOCBJmleHa BOilpOCSM 003'AaHRH npn6opoB ,ItJIJI 6eCKOH
T8.KTHOH ~8.I'HOCTRKR HH8KORHT9HCRBHUX llY'JKOB H'A9p. 

B nepBOM naparpaqie H8JIOX9Ha nocTaHOBKa sa.na~, 'AaHU OCHOBU HOHH-
3~0HHOro M9TO'Aa ~arHOCTRKR, HCnOJil,3ynil9rO peI'llCTP~ BTOplr'IHUX 
~acT~, o6pasymimccH B pesynTaTe HOHH8~ MOJieeyJI ocTaTo~oro rasa 
'ABrueylllID,fCH llY'JKOM, OTM9~9Hll Ilp9lWYlll9CTBa H H9'AOCTaTKH MSTO'Aa. 

BTopoil naparpaip CO'A9pJmT KPaTKRil o6sop H8B9CTHUX ~8.I'HOCTH'l90KlIX 
ycTpoilcTB, OCHOBaHHUX Ha M9TO'A9 HOHHS~; OTM9~9HO, ~TO HCnOJII,3YJDTCH 
pas~e cnoco6u nsMe~emm BTOPH'IHUX ~ac~ ns ·o6JiacTn nx o6pasoBa
mm H pa8JIH~e cnoco6u 'A9T9KTltpOBaHRH, Ilplf'I9M HOCHT8J1Jllm RHqiopM~ 
JIBJIJDOTCH lt8.K BTop~e HOHH, Ta.K H BTOp~e 8JI9KTpoHU. IlpHMeHHT9JI1,HO 
R nocTaMSHHOil sa.na~e BU6paHa cxeua npH6opa, B KOTopoil HCnOJIL3Y9TCH 
pernc~ BTO~ 9JI9RTPOHOB C noMO!llI,ID !p()T09JI9KTPOHHOro j'MH0'1tHT9-
JU{ (<1\SY). 

B TpeTMM naparpaqie OllHCaH HOHH8~0HHuil MOHHTop, paspa6oTaHHuil 
,ItJIJl Tpa.KTa HHlltSKIUIB. ~eHRBaeTCH MHHHR9 8JI9KTPH'I9CKOro nOJIH MOHHTopa 
Ha nepB~ llY'JOR, 'Ilp9'AJIOX9HC/5/ HCnOJII,30BaTh BMSCTO MOCKHX 8JI9RT
PO'AOB n;wmH.lijllf'I9CKH9, K0~9HTP~9 C llY'JKOM, a8ID.fYTalI.I,HO CID.!MSTP~Oe 
noJie KOTopux He IlpHBO~T R nonepe'IBUM CM9~9HHHM nePB~oro llY'JRa KaK 
neJioro. JJ:aHO OllHCaHH9 H3rOTOM9HHOro o6pasna MOHHTopa (PHc. 2) H pe- . 
synTaTU ero ncnuTaHHil Ha CTSH'AS H Ha llY'JKax H'ASP yrJrepo'Aa H d-~acT~, 

Pac. 2. HoHHSllll}IOHm.nl MOHHTOP c asH><y
TBnbHO CHMMeTpHqHblM 3J1eKTPHqecKHM no
neM. I - saseMJJeHHble snexTpOAbl, 2 - sa
KYYMm,!l! KOEyx,.3 - KOltlleKTOP BTOpH'IHhlX 
sneKTPOHOB, 4 - ~JY, 5 - CBeTOBOA, 
6 - 3KpaH KOruteKTOpa, 7 - B~COKOBOnbT-
m,!l! BBOA • , 

ItOTopue nOKa38JIH, ~TO TaKOil npH6op 
MOlt9T 6UTh HCnOJII,80BaH ,ItJIJI ~arHOC
TRKH nyqlt0BH'A9P (i ➔ 6) C TOKBJ.fH 
nop,wta e~ mmpoamrepa npH 'AaB
JISHHH ocTaTo~oro rasa B o6JiacTR 
npn6opa ~ rn-6 · Topp. 

B ~~TB8pTOMnaparpaqie OllHCaH 
MOHHTOp :JY'lltOB; . rnipey.mipylw(llX B xa:.. 

' ~ . . , ~ 

uepe CRHXp*30TPOHa. O'AHOil B3°'l'PY'A-
HOCTeil ~arHOCTHKH,HBJ!JnOTCH 6onmne 
pamrepu Baeyywott RaMepu cmtx-' ·: , ·· 
p~oTpoHa (~2000x400 MM). . . 

,Ewro llpe'AJ!OlteHof6/ HCnOJII,80BaTh 
c ~8JI1,ID ynpomemm npn6opa qioeycHpyx>

~e CBOttCTBa HSO'AHOPO'AHOro B IlpOCTPaHCTB9 8JI9RTPH'I9CROro nOJIH, IlpOHH
Ramtero B 06JiaCTh 'ABID1t9HHH IIy'nta ~apes OTB9pCTR8 B 8JI8KTPQ'A9 (3a39M
JI9HHOM rum naxo.ivmieMC$1 no'A HHSRHM noT8Hnll8JIOM), pacnOJIOlt9HHOU M9l!t,lty 
llY'JKOM H BUCOKOnOT9HD;H8Jll,HUM KOJIJI8KTOPOM BTOplr'IHUX ~ac~. Pacc~TaHO 
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pacIIl)eJteJieHRe 3JI8ItTPH'i8CKOro llOJIJI 1I,1IH pH,Ita MOJteJie:ll, BU6pruw OCHOBHH9 
nap&feTpB ItOHCTpyxitlil!I MOHRTOpa (PRC. 3). B 38RJIIO"IHT9JII,HOM pas,tteJie 
np:r;me,tteHB pesym,Tam HCllBTamm H onucrum pelltHMll pa6om MOHHTopa ~a 
ycKOPHTeJie. Ilepmnt xe C98llC HCllBTamm MOHHTopa OKa38JICH ycneUJHJJJ/ 7/. 

-·,---
·-------t··-----·· 

1_t_DQ_ 

PHc. 3. HoHHSIIIIHOHHhli! MOHHTOP ~pxyJIH
~ nyqxos. I - xopnyc npRMOJIHHei!Ho
ro npoMexyTXa CHHxp<>4'asoTpoaa, 2 - sa
seMneHHhli! snexTpOA, 3 - ceTxa, 4 - xon
nexTop, 5 - CBeTOBOA, 6 - ~3Y, 7 - ox
paHHhli! snex,j,poA xonnexTopa, 8 - BMcoxo-
BOHbTHMe BBOilbl. 

Bwr OCYD!9CTBJI9H Henpeplll3lllili KOHTpOJII, 
IDIT9HCHBHOCTH ny<ma H,Itep yrJiepo,tta, 

Hai:mHaH C MOMSHTa ero HHXe~ B Ka
uepy CmIXp0Wa30TpOHa. Ha pHC. 4 llOKa-
38.IW CHrHaJI C HOHH3~OHHoro MOHH
TOpa (Bepxmm: .nyq) H CHrHaJI c "6eTa
TPOHHO:ll :MmIISHH" (KOJIJISKTOpHoro JtaT'Il!
Ita, YCT8llOBJieHHoro Ha 600 MM BHyTpI, 
OT pa,w-ca paBHOBSCHOli op6HTH cmrxpo
~a30TpOHa) B pe,iawe C BKJIIO'll'.9HHOfi 

ycKo~efi CTrurn;Hefi. llmKeKTHpOBaJIOCI, 
~ IO H.Itep, ypoBeHI, BaeyyMa B o6JiacTH 

MOHHTopa - 2, 8• ro-6 Topp, IlOT9~8JI 
KOJIJISRTopa ..,30 KB. MOlKHO Ha6moJtaTI, 
noTepH nyqKa ll o~eHHTI, K03qqlm:r;H9HT 
3axBaTa B pem_w YCKOpeHllH. 

J];am,He:llnme HCCJI9JtOB8l!HH noitasam/81, ~TO noporVI3CTBHT9JII,HOCTll 
COCTaBJIH9T npH H3MepeHHH ~PW HMIIYJII,Ca BeJIH'iIDIY nopH,ItKa ro7 aapH,ItOB, 
a :s pel!mf8 l'!HTerpHpOBamJ.11 - 3•I05 sapH,ItOB. IlpoBe,tteHH HCCJI9JtOBamIJI 

l'Hc. 4. HsMeHeHHe HHTeHCHBHOCTH nyqxa 
'iiiieiiYrnepoAa B xa><epe cuuxp<>4'as0Tpoaa 
npu sxmoqeHHH ycxopRIOIJlero aanp>meHHR 
/sepxHHA nyq/. CxopocTb passepTJ<H 
250 MXC/Aen, MaCmTa~ no sepTHXaJIH -
2 B/Aen, 

pa6om MO~Topa Ha ny<max npoTOHOB H 
;tte:llTpoHoB-'9/, npll 3TOM OCYD!9CTBJIHJIOCI, 
OCJia6JieHHe CB9TOBoro IlOTORa nocpe,ttcT
BOM YCT8llOBitH T9:MHBX IlJISHOK C KaJIH-
6po:eaHHIDJI OCJia6JieHH9M M9l!UJY CBSTO
BOJtOM ll ~3Y, a Ta!Olt9 YM9HI,W9Hll9 Ha
npJD!t9Him IlHT8!IM ~3Y. 

BOJiee ~eM Tp8XJI9THHH 3KCnJIYa
T~ MOHHTOpa Ha cmrxpo~a3OTpOH9 
llOIta38J!a BHCOKYJO Ha;!t9lKHOCTI, H ycToll
~OCTI, pel!C0MOB pa6om 3Toro JtllarHO

CTH'i8CKOro yCTpOHCTBa,H o6ecne~a 
no.nyqeHHe HOBO:ll ~PM~ 0 JtIDia
W'llt8 ny<moB B ItaMepe cmrxp~oTpoHa. 
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B TJ)9TI,9li rJia.Be H3JiaraJOTCH BonpocB MSTOJtlIKll H np8.KTH'i9CKOH pea
Jill3~ onepaTHBHO:ll npe~3HOHHOH MarHHTOM9TpHH Ha OCHOBe rapMo~e
CKOro 8llaJIII3a C HCilOJII,3OB8llll9M :HH,IJyR:UROHHHX npeo6pa3oBaTeJiefi. KpaTKO 
H3JIOX9HH OCHOBHHe MarHllTOM9TPH'i8CKll9 38,ttatJII H cnoco6H me pemeHHH. 
n8.IW OCHOBH HCilOJil,3OB8llllH M9TO,IJ;a rapMo~ecKoro aHaJIII3a npID.19HllT8JII,HO 
K llCCJI8JtOB8lllllO IlJIOCRmc MarHHTHHX rroJieft. PaCCMOTpeHH BOilpOC!,I BB6opa 
OilTID.!aJII,~ rrap8M9TPOB H THilOB :mmyroJ;uommx npeo6pa30BaTeJiett, M9TOJtll
Ka onpe,n;eJieHUH me ~CTBHT8JII,HOCTH •R rapMo~eCKHM COCTa.BJI.lmltIDA Mar
HllTHoro IlOJIH, aHaJIII3Hpyx>TCH BO3MOXHH8 HCTO~ rrorpeWHOCTefi H3MepeHHH 
H cnoco6H me YM8HI,W8HHH C ~8JII,ID ,ll;OCTHXeHHH Tpe6yeMIDC TO~OCTefi npH 
HH3Rmc ypoBHJIX noJie:ll, onucruw 8.JII'OPHTMB o6pa6oTKH aitcnepHMeHTaJII,HHX' 
,n;aHHHX H nporpaw.rnoe o6ecne~eHHe. IlpHBe.n;eHH MeTOJtll'ISCKHe peaym,TaTB, 
no.nyqeHHHe npH HCCJI9JtOBaHHH cepHH CBepxrrpoBO.ItflillHX JtllllOJII,HHX MarHHTOB 
THlla 11 OKOHHaH pru.m" Ha ypOBHe ~ MarHHTHoro llOJIJI OCHOBHOii rap
MOHHKH 0,025+-0,05 T. 

MarHHTHHe CHCTSMH COBP9M9HHBX cmrxpoTpOHOB CTpOHTCH Ha OCHOBe 
MYJII,THITOJII,HHX MarHllTOB, rJiaBHHM o6pa3OM JtllilOJII,HHX H KBa,n;pynOJII,HHX, 
a Ta!Olte C8KCTynOJII,HHX H ORTynQJII,HHX, IlpH OO3,ll;aHHH HOBHX o6pa3~OB 
MarHHTOB H npH me cepHfiHOM H3rOTOBJI9HllH BO3HHKaeT ~eJIHfi PH.It MarHllTO
M9TpH'i9CRmc aa;tta~, pemeHHe RoTopux Heo6xoJtHMo 1I,1IH rro.nyqeHHH IDI~opMa
~ 0 COOTBSTCTBHH xaprutTepHCTHK ~OpMHpyeMHX IDm rroJie:ll 3a,IJ;8!IHHM. 
HaH6oJiee 3qql9KTHBHO peWHTI, Taltll8 38,tta'Il!,RaK onpe,n;eJieHHe C TO~OCTI,ID 
~ro-4 BS~ OTHOCHTSJII,HO:ll H9OJtliOpO,ll;HOCTH MarHHTHoro IlOJIJI B anep
TYP8 MarHHTa, onpe,n;eJieHHe 3qqJeRTHBHO:tt ~. 8MIIJIHTY,IJ;!l OCHOBHOli rap
MOHHRH llOJIJI H oco6eHHO OTHOCHT9JII,HOro paa6poca 3THX BSJIH'!HR cepmr 
MarHHTOB MOlKHO, HCllOJII,3YH M9TOJt H3MepeHHfi, OCHOBaHHH:li Ha ral)Mo~e
CROM aH8JIH38 JtaHHHX O Be~e H a3HMYT8JII,HOM pacnpe,n;eJiemm: MarHHTHoro 
IlOJIJI Ha ~HKCHpOB8llHOM paCCTOHHHH OT npO,ll;OJII,HOfi OCH MarHHTa, IlOJI~aewx 
C HH,ItyRqlIOHHHX npeo6pasoBaTeJie:lt Be~ MarHHTHoro llOJIJI B 3JI8ItTpH'i8-
cm CHrliaJI. 

IlepBHe np81tTH'i8CRH8 IIP,llll9H8HHH U0TOJtIIKH 6BJIH CBH3aHH C HCCJI9JtO
BBim9U RB8,ItpyilOJII,H!lX JIIDI3"§/. 

Sq$3ItTHBHOCTI, no,tto6mtx: H3U9pHT9JII,HllX CHCT9M oco6eHHO npOHBHJiaCI, 
npH HCCJI9JtOBamm: o6pa3~0B CBepxrrpoBO.ztmllHX MYJII,THllOJII,mtX MarHHTOB. 

KOMllOH8HTB MarHHTHOtt IDl,lJ;yxitlil! IlJIOCROro MarHHTHOro llOJIJI B ~
PH'i9CRO:lt CHCTeMe ItOOp,n;miaT 'Z , . 'f , ~ , npo,ttQJII,HaH OCI, ( .c ) KOTOpo:11 
COBll~aeT C npo,ttOJII,H0:11 OC!,ID :MarmITa, MOryT 6BTI, BH1)8.llt9HH Ita.K: 

JE/Dayton I.E. et e.l. Rev.Soeint.Intrum., 1954, v. 25, No 5,p.485. 
!peitOB H.H. R ,JU>. IlT3, !956, ~2, c. 29 
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0() 11-:1. 
B'l ('l.,'I') = -)"o L 712 ( a,,., cos n'/ + hn Jm 'n'/') 

71=:t 
00 n-f 

B'I' (z, 'I')= -)'o L_ n-z. (-1JnSi11 11'f + b,, Cos 11'1') 
n:f 

n, CJie~oBaTeJII,HO, onpe~e.mm BKCnepm.ieHTaJII,HO ~OCTaToimoe KOJmlleCTBO 
rapMOHH'IeCKllX KOBq$mHeHTOB On , bn , llM610lltHX CWCJI npOll3BO.InillX 
KOMIIOHeHT mr,n;ymzym Bx, B:; npn 2 =0, MOJKHo onpe~eJrn:TI> B'l , 'B 'f' • 

YCJIOBIDI aSID.!yTaJII,HOli CllMMeTplm B Mj'JII,TllIJOJII,HHX MaI'Hl!Tax npl!BOMT 
K TOMY, qTo B me raPMOHH'IeCKOM crreKTpe npncyTCTBYJOT rapMOHllltR TQJII,KO 
c 11=P(2k+1}, r~e p - ~CJio nap IIOJIIOCOB MarmtTa, k =0,I, ••• n, eyoMe 
Toro, a71 =D. rapl\loHmta, COOTBeTCTBymtaH k=O,JlBJISieTCSI OCHOBHott H cy
mecTBeHHo npeBocxo~eii no 8MIIJrn:TY~e Bee ocTaJibHHe. Ilorpeil!HocTn nsro
TOBJieHRSI n:pllBOMT K noSIBJieHmo B rapMOHH'IeCKOM crreKTpe peaJibHOro Mar
HllTa n sanpemeHHHX YCJIOBllSIMH CllMMeTplm raPMOHIIB, qTo o6yCJioB.mmaeT 
He06XO~OCTI> onpe~eJiem C 38,Il;aHHOll TO'lliOCTI,ID BCeX rapMOHllK, BilJIOTI, 
~o HeKoTopott Hrumucmett ID/. --

Han6om,mee pacnpocTpaHeHRe B npaKTRKe BKcrrepm.ieHTaJibHoro ncCJie~o
BaHllSI Mj'JII,TllIIOJII,JruX MarHHTOB Ham.Jm ~oHHHe npeo6pasoBaTeJIH, co
~epJK811lHe O~HY llJm HeCKOJII,KO 06MOTOK B :mr,n;e IIJIOCKllX PBMOR. 

B CT~OHapmnc MarHHTlrnX IIOJISIX l1,JU! Bos6y,meHHSI CnrHa.Jia ncnoJII>3Y
IDT JIH6o Herrpepmmoe BpameHRe npeo6pasoBaTeJISI, .1m6O rroCJie~oBaTem,HHii 
cTYIJe~aTIDi ero noBopoT omocnTem,Ho npo~om,Hoii ocn; npn llMilYJII,CHOM 
IlllTamm: MarHHTa ~OCTaTO'lliO YCTaHaBJmBaTI, B rrayse HOBOe yrJIOBOe IIOJIO
xeHRe npeo6pasoBaTeJISI. 

B ~ae HenpepHBHoro BpameHHH npeo6pasoBaTeJISI c yrJioBoii cKo
pocTMl (,J : 

Vj,Tl 
an = n~sn b = n 

7J4n 
--. 

nc.JSn 

l1,JU! cncTel\l c HHTerpnpoBrumeM BHXo~oro cnrHa.na c npeo6pasoBaTeJISI npn 
m,nym,cHOM IlllTamm MarHRTa: 

Tr 'C ½,, 
- ~.,, b = --an - S ~ n S n 11 

r~e 17 - HoMep raPMOHHKH, Sn- tzy13CTBHT0JII,HOCTI> npeo6pasoBaTeJISI K rap
MOHHK8M MaI'HHTHOro no.rur, 'C - nocTommrur BpeMeHH lmTerpaTopa, 71an , ¼.,, -
8MIIJIHTy.Inl rapuolil:PieCKl!X coCTaBJIJnO!IIHX Hanp.lD!temm npeo6pasoBaTeJISI, pac
c~Tlll!aewe no ~aHHHM nsMepeHHil Ha ocHoBaHHH ~cxpeTHoro npeo6pasoBa
HHH ~I,9. 
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A 
~ 
! 
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B paMKax IIOCTaBJISHHOll sa,n;a~ - npoBe~eHlle BKCIIepHMeHTaJII,IrnX nc
CJie~oBaHHil Mj'JII,THIJOJII,HHX MarHHTOB c Ma.JIOii arrepTYl)oit (30+35 MM) Ha 
Hll3KIDC ypOBHSIX IIOJI6ll (0,025+0,055)T 6om,moe 3HaqeHRe m.reeT IIOBUIJleHHe 
TOqHOCTH onpe~eJISHHSI KOBq$mHeHTOB Sn , Be.JmlillH!:l KOTOPHX 3aBl!CJIT OT 
reoMeTp~eCKHX pasMepoB, KOHCTpyKTHBHHX oco6eHHOCTeii n HOMepa rapMO
HllKH. 3TH B9JilflmHH l1,JU! OT~9Jll,HHX THIIOB llH,lzy'KI:tllOHHHX npeo6pasoBaTeJiefi 
6wm pacc~TaHH B pa6oTax ~a aBTopoB. 

B coBMeCTHofi pa6oTe aBTopa n M.A.BoeBo~/II/ npoBe~eHa KJiac
cnwnimrur OCHOBlrnX TllIIOB llH,lzy'KI:tllOHHHX npeo6pasoBaTeJiefi B npn6mUKSHHH 
o6MOTOK 6eCKOH9'lliO MaJioro ceqeHHSI, llCCJie~OBaHH YCJIOBIDI KOMII6HCar.tim 
tzy'BCTBHT9Jll,HOCTH K BH6paHHoii rapl\loHRKe n 3aBllCHMOCTI, s .. OT rrorpe!Illio
CTett nsroTOBJISHHSI n MOHTallta. 

Heo6xo~ocTI> noBrnneHHSI m.mn:nTy.ItH HaBo~ott B npeo6pasoBaTeJie 
a.~.c. npHBO~T K nsroTOBJieHHID o6MOTOR c 6QJII,llIHM ~CJIOM BHTKOB, TaK 
qTo pasMepH nx rronepeimor9 ceqeHHSI oKasHBaroTCJI He npeHe6pel!ruMo Ma.7illMH 
IIO cpaBH9HllID C pasMepaMH anePTYpH MarHHTa ll npn pacqeTe tzy'BCTBllTSJII,
HOCTll peam,mnc npeo6pasoBaTeJieii BTo Heo6xo~o ~TirnaTI>. Hcxo.wr H3 
o6mero BupruiteHHSI l1,JU! tzyl!CTBHT6JII,HOCTHJTOJICTOro" npeo6pasoBaTeJISI 
(PHc. 5), npHBe~eHHoro B pa6oTe Yncca 

A P:, f? -'r . 
• } n-1 .s: ~ 2Je7l j f j (x'-+~2.) T cos{(11-1Ja'lcfj fix, }dxJ? clJ, 

- A -8 Ra.+~ 
( A - IIJIOTHOCTI, BHTKOB o6MOTRH, e -npo'AQJII,H8H .n;mma npeo6pasoBaTeJISI), 
B pa6oT/I2/ IIOJiy'ISHO n HCCJI9'AOBaHO aHBJIHTnqecKoe Bup8llteHlle B RBa,n;
paTYl)ax l1,JU! pacqeTa qyBCTBHTeJII,HOCTH TaKHX npeo6pasoBaTeJiett. IloKasa-

Puc. 5. Mo~enh AIIH pacqeTa qyBCTBHTeJib
'iiocrn'HHAYKUHOHHOro npeo6pa30B8TenH 
C "ToncToH11 06MOTKOH. 

~Wyss C. Proo. V-th Int. Conf. on Magnet Teohn., Roma, 1975, 
P• 231. 
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HO, '!TO JmHeiimrli pocT tzyBCTBHTSJil,HOCTll npeo6pasoBaTeJilI c YBSJilllISHHeM 
KOJilllISCTBa BHTKOB B o6MOTKaX ( A= Const ) ).T,]IJI BHCOIWX rapMOIDIK ,n;o
CTaTo~o 61:lCTpO Hapym~eTCR • .Il,7ISI noBl:ml9HHR tzyBCTBHTSJII,HOCTH IIPllMSPHO 
B .n;Ba pasa npe~oJKem/ 131 Ha O.n;HOM KapRace pacnOJiaraTI> ,IJ;Be H.n;eHTH'lllliX 
rpyillll:l 06MOTOK, C,Il;BHHyTHX ,n;pyr OTHOCl'lTSJII,HO ,n;pyra Ha yroJI rno0 H 
l'l3MepeHHe '!9THHX rapMOIDIK npo:nsBO,IJ;l'lTI,, HanpllMep, IIPH corJiaCHOM BRJIJ0-
'!9HHH rpynn, a H9'!9THHX - IIPH BCTpe~OM. 

IlpaKTl'l'!SCIW ,Il;OCTIDICHMM TO~OCTI, onpe,n;eJieHHR rapMo~eCIUIX co
CTaBJI.RlCII!HX MarHHTHoro nOJilI 3aBHCHT OT cnoco6a me H3MepeHHR, norpem
HOCTett onpe,n;eJieHHR Sn, TO~OCTH H3MepeHHR BllXO.n;Horo HanpJmeHHR npe
o6pasoBaTeJilI H ycTaHOBKl'l a3HMyTaJII,HQll Roop,n;mmTH' 6nemifi H CM9l!l9Hllll 
OCH npeo6pa30BaTeJilI OTHOCHTSJII,HQ oc:n .CID,!M9Tpmr MarHHTHoro noJilI, KO-

JilllISCTBa a3HMyTOB, Ha ROTOpllX np0ll3BO,Il;HTCR ll3MepeHHR. AH8.7Ill3 3THX 
BOIIPOCOB ,Il;aH B '!STBepTOM naparpaqie rJiaBH. 

.Il,7ISI noBl:mleHHR TO~OCTH onpe,n;eJieHHR tzyBCTBHTSJII,HOCTH npeo6pasoBa
T9JilI R rapMOIDIK&I MarHHTHOro nOJilI MOJKHO.HCnOJII,30BaTI, MJJII,Tl'lIIOJII,HyIO 
M8.I'Hl!THyIO Mepy - YCTpOllCTBO, reHep:np~ee OT,Il;9JII,Hl:l9 raPMOmmH MarHHT
Horo noJilI C ll3B9CTHHMl'l 8MIIJillTy-,Il;aMll ll qiasB}ffl. 0,n;mr ll3 npHMepOB TaKoro 
ycTpOllCTBa, COCTORII1ero ll3 120 npoBO.n;HllKOB, paBHopacnOJIOJKe:mrux no 
o6pasynitllM IllfJillH.IlI)a pa,wca C l'I 06'I>e.n;:nHReMHX B COOTB9TCTBY1\lll1'I9 rpJililH 
C '!9P9,Il;Yl\lll1'IMCH HanpaBJI9Hll9M TOKa,onnc~ ll HCCJie,n;oBru/141. 

Ha IIPaKTmte B03MOJKHOCTH KaJm:6pOBKl'l MOI'Y',[' 61:lTI, orp~eHH TOJII,RO 
MaJIHMH n , 9CJ!ll p~a.7II,Hl:lll pa3Mep 06MOTKl'l wo6pa30BaT9JilI R., CYl!l9CT-
B9HHO Memme c • B aToM ~ae npe~olKeH/1 onpe.n;eJIJITl> Be~ 
paC'!9THml nyTBM, HO ncnOJII,30BaTI, ,n;amme O p~a.7II,HllX Roop.n;mraTWC 
neHTpoB ce-qemifi o6MoToR npeo6pasoBaTeJiett ( ,Z ), y,ro~emme nope
sym,TaT&r RaJIH6poBRH B o6pasnoBHX ,Il;l'lIIOJII,HOM B

01 
H KB8,IU)ynOJII,HOM 8 0 ~ 

nOJIJIX. Ilpn 8TOM acI$lRTHBH8JI p~aJII>H8.II m:npHHa i -Tott 06MOTRl:l npeo6pa-
30BaT8JUI, -qyBCTBHT8JII,HOro R a3m.,yTaJII>HOtt ROMIIOHeHTe nOJIJI, 6y,n;eT: 

d . = ( -r Y;,1) . .i.. 
' we · L 801 

a 

- B·rv,J ii. :.1..d. + -2.1 ~2. ·C r,n;e: 
, 2 L Bo2, u;,, i 

w - ~CJIO BRTROB' ~., ' l:{;:z.. - 8MIJJili!~ Clll'HaJIOB nepBoii H BTOpo:li rap
MOHmt HanpHlK8HHH OT,Il;8JII,HOtt o6MOTRH npeo6pasoBaT8JUI. 

IlorpeIDHOCTH H3MepeHHH auwm~ BllXO.n;HOro HanpSD!t8HllH npeo6paso
BaT8JI.II .1 l/j , CTenem ROMil8HC~ ero tzyBCTBHT8JII,HOCTH K OCHOBHott 

IO 

rapMOID!Ke ll norpeIDHOCTI, YCTaHOBKl'l a3HMyTa ~<f.J· Ha Kallt,Il;OM mare onpe,n;e
JIJIIOT ,Il;OCTmKID.fYl.O TO~OCTI, onpe.n;eJieHHH rapMo~eCRHX COOT~ BllXO,Il;
HOrO Hanpm.teHHR npeo6pasoBaTeM. 

ECJIH B CTPYRType MarHHTHOro noJilI npncyTCTBYJOT ra1)MOHHKl'l C HOMe
pru.m:, 6QJII,mm.m:, '!8M N/2 ( N - KOJilllI8CTBO a3HMyTOB, Ha KOTOpIDC npona
BO.n;HTCR ll3MepeHHH), TO n~eHHHii cneKTp 6y,n;eT HCKallteH. PesyJil>TaTH 
aHaJIH3a 8RcnepllM8HT8Jll,HllX ,n;amrnx IIP~ N= 72; 36; 24; 12 IlOKa3aJIH, 'ITO 
MmmMaJII,HID.f ).T,]IJI ,Il;l'lIIOJil>Horo MarHHTa MOJKHO C~TaTI, N = 36 • 

QneHKa BJll!JIHHll cMemeHHH :e: 6neH:nfi ocn npeo6paaoBaTeJUI noKasimaer, 
'!TO n -an rapMOHHKa noJI.11 np:e: HaJmlDIB k -oil raPMOHHKH 6:neH:nfi BaJia 
.n;aeT BKJI~ B raPMoHHKH c HOMepro.m: n ± k. 

B IlOCJI8.n;H9M naparpaqie rJiaBH H3JI0.1K8HH BOIIPOCH opraHHarunm B JIBS 
OIIBH aBTOM,Tl'l3l'lpOBaHHOro MarHHTOM8TpH'I9CKOro CTeH,IJ;a Ha JillHllll C 3BM 
EC-101ol16 ll npne.n;eHH 3KcnepHMeHTaJII>HH9 pesyJil>TaTH ITO HCCJI8,Il;OBrurnJO 
CBepxnpoBO.n;mltHX ,Il;l'lIIOJI!,HHX MarHHTOB Tmra 110ROHH8.II p~"· l'!M8IOII!IDC pas
M8PH anepT,YPH 55x52 IOI :n IIPO,IJ;OJII,Hl:lll pas11ep ~ 420 MM B "TeIJJIOM" Ba
PllaHTe/17/ _ 

HcCJie,n;yeMl:lii MarHHT sannTHBaeTCH mmyJil>cHHM ToKoM c KPJT:n3HOil 
~ 2 KA/c. MrliOB8HH8.II BeJ!lltimia TORa BCl3qyxt,n;eHHR Oilp8,Il;8JilI8TCR C OTHOClI
T8JII,HOli norpeIDHOCTI,IO He 6oJiee 2-10-4• U3MepeHHe BIDCO.n;Horo CHrHaJia 
npeo6pasoBaT9JilI OCYII18CTBJIR8TCH nnqipOBIDA BOJII,TM9TpOM IllI513. Ilpe,n;ycMOT
peH KaHM npe.n;BapnTeJil>Horo ycrureHHR ( 9 ~ 40) c:nrnaJia mr,n;yRnn:OHHoro 
npeo6paaoBaTeJIH ,n;o HHTerpnpoBaHHH. I1cxo.n;H8JI mrqiopMann:H BKJIIO'!aeT '!BTHpe 
MaCC:l'!Ba ,Il;aHHHX, ll3Mepemrnx ~ e3 = (595,0_±0,2) MM :n KOpOTKl'!M 
e1e = (181,6_±0,2) MM npeo6pasoBaTeJI.f.lMII 6ea xoMneHcrunm ( ~(1) , K(1)) 
ll C KOMil8HCBini8ll tzyBCTBHT8JII,HQCTH K nepBOH rapMOID!Ke ( 9J( k) , k (I<) ) • 

Ilporp&a.1a npneMa o6pa6oTK:n n npe.n;cTaBJieHIDI mrqiopMrunm npe,n;ycMaTpHBaeT 
pa60TY B pelltl!Me ,n;:naJiora onepaTop-8BM ll BHBO,Il; peayJII>TaTOB Ha qnqipo
ne'!aTI>, rpaqionocTpo:nTen R rpaq>HtiecK:n:!i .n;:ncnJie:!i. 

Ilonepe~oe ce'!eHHe 6JioKa mr,n;yRnHOHHIDC npeo6paaoBaTeJieil noKasaHo 
Ha p:nc. 6. To:CJIO BRTKOB B JPilIHHllX o6MOTKax w9 =250, B KOPOTKHX -
WK =300. . 

Onpe.n;eJieHHe tzyBCTBRT8Jil>HOCTH npeo6pa30BaTeJie:!i K rapMOHllRal.f~ar
HHTHOro IlOJIH ,n;o n <. 7 np0Bo.n;ruroc1, B MYJil>TllilOJil,HOli ,~THOll Mepe' 14/ t 
a ).T,]IJI n ~ 7 H~ OCHOBaHmr ll3JIOJK9HHOli BHme M8TO.n;HKl'l 151, IIPII 8TOM no
rpenmoCTI, oR,- I Ri ~ O, 53%, '!TO np~epHo B TpR pas a MeH1,me norpem- _ 
HOCTett, n~aeMIDC IIPII onpe~eJieHmr Ri C IlOMOllll>IO M8X~8CRHX lI3M9-
pRT8Jll,HllX npzcnoco6Jiemifi. CTeneHI, KOMil8HCann:H tzyBCTBHT8Jil>HOCTH K nep-

"K/ ABepHtieB C.A. n ,n;p. OHHH, P8-II700, ,Ily6Ha, 1978. 
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Bott rapMomme cocTa.mtJia ~ 300 FI ~ 500 ,IJ;Jm KOPOTKoro FI ,n;mnmoro npe
o6pa.soBaTeAett, COOTBeTCTBeHHo. 

Boc~OFI3BO~OCTb aMWll'lTY'A rapMomm OTHOCFITeJll>HO OCHOBHott 
(3+-4)•IO- ,IJ;Jm KopoTKoro II He xy,ite 8•I0-6 ,IJ;Jm ,n;mnmoro npeo6pasoBa

Pnc. 6. Ilonepe'll!oe ceqeHHe 6noKa 
~□HHblX npeo6pasoBaTeneA. 

TeJIJI. To'!HOCTb onpe'AeAemm CY?.fMapHofi 
OTHOCIITeAbHOll Heo~opo~OCTlI Ha pa
,D;Fiyce, COOTBeTCTBYJOOleM 0,71 rr~oii 
arrepTYJ)H C y-q:eTOM BCeX lICTO'llilIKOB 
rrorpemHOCTeii ±I,71·10-4• 3iI$JKTlIBHBJI 
.n;.mma MaI'HlITa onpe'AeAeHa C TO'IHOCTbID 
±<3+-4). ro-4• 

BpeMH ~a lI3Mepemm C y-q:eTOM 
o6pa6oTKFI II npe'ACT~emm pesyJll>Ta
TOB - IO MlIHYT• 

B 3aKJIIO'IeHlIFI C(l)OPMYJIIII)OBaJIH 
OCHOBHlle HTOI'H pa60TH, 

1. TeopeTWieCKFI o60CHOB8Ha FI 

8KCrrepm.ieHT8Jll,HO npoBepeHa MeTo~a 
HCITOJll>30BaHF.IH a~eKTpOCTaTWieCKFIX 
CFirHBJII,HHX aAeKTpO'AOB B :mr.n:e Ha6opa 
ysKFIX•ABMeAett ,IJ;Jm H3Mepemm rrorrepe~
HHX pa.sMepoB ~OB ~acT~. 

2. Paspa6oTaH, lICCJie'AOBaH II BrrepBHe ,IJ;Jm ~arHOCTFIKF.1 ~OB JmHefi
Horo pe30H8HCHOro ycKopHTeJIJI npOTOHOB II ~ep lICIT~30B8H Topo~am,HJ:ltt 
pe30HaTop, 

3, Pa.spa6oTaHa H 8Kcrrepm.ieHT8Jll>HO npoBepeHa CHCTeMa KOHTpOJIJI 
aHepreTmecKoro crreKTpa II FI3Mepemm BapII~ cpe~ett aHeprIIFI ~OB 
sapmiteHHUX ~aCT~ Ha OCHOB9 TOPO~BJII,HUX pesoHaTopoB; OTpa60T8Ha Me
TO~a orrepaTIIBHoro KOHTPOJIJI Ka~eCTBa HaCTpottKFI CHCTeM mD!teKnHOHHoro 
KOMWI9KCa CmIXpOqiasoTpoHa Ollilli. 

4. Ilp9NJ:O!t8H II peEUm30B8H npaKTJitI8CKF.I Ha Tp8KT8 mute~ B ClIHX
poqiasOTpOH HOBlm TlIIT BHCOKOV13CTBHT8Jll>HOro HOHF.13~0HHOro'MOHF.ITOpa 
HH~8HCHBHOCTH, o6ecrre~ruaJl9ro Mlll!m(BJil,HOe OTKJIOHeHFie ~a 3apJD!teH
HllX ~acT~ OT IlPO'A~Hott OCH. Il~eHO aBTOpCK08 c:mr.n;eT8Jll>CTBO. 

5. C03'A8Ha CHCT8Ma KOHTPOJIJI F.IHT8HCHBHOCTH ~OB, ~"JIIII)YlOIIIF.IX 
B KSMepe c:imxpoi:pasoTpOHa, C rroporou Vl3CTBHT8Jll>HOCTH ~IO /z~ 
~ac~ Ha OCHOBe HOHF.13~0HHOro MOHF.ITOpa HOBOfi MO~. Il~eHo 
~TOpCK08 CB~8T9Jll>CTBO. 

6. TeopeTJitieCKFI HCCJie'AOBaHH xapaKTepHCTF.IKF.I OCHOBHHX TmIOB HH,Itylt

~OHHHX npeo6pa.soBaTeAefi MarHFITHoro ITOJIH B 8A9KTpmecm CHrHaJI, ITMy
~eHH y,It06HHe COOT~eHFIH ,IJ;Jm pac~eTa -qyBCTBHT8Jll>HOCTH K rap.romntaM 
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MarHFITHoro ITOJIJI H9KOTOp1IX THITOB npeo6pa30BaTeAefi C "TOACTOtt" 
06MOTKOll, 

7. Pacc~TaHO lI 8KCIT9PHM9HTBJI1,HO npoBepeHo ycTpo:!J:cTBo, qiopwpyio
mee sa,n;aHHUe rapMoHFIKFI MarHFITHoro rrOJIJI, ,IJ;Jm Ka.1m6poBKlI rapMoHWieCKFIX 
~oHHHX npeo6pa.soBaTeAefi. 

_8. IlpeNJ:OEeHa H peaAH30BaHa HOBruI MeTo~a. ITOBHlllairnlruI TO'IHOCTb 
onpe~eAeHFIH Vl3CTBF.1TeJll>HOCTH ~OHHHX npeo6pa30BaTeAeii K rapMO
HHK8M MarHFITHOro ITOJIJI, 

9. HcCJie'AOBaJIH qiaKTOPH, BHOCHinF.19 rrorpemHOCTH npn 8KcrreplIM9HTBJil,
HOM onpe'A8A9HHH Heo~opo~OCTett MarHF.ITHHX ITOAefi MYJll>THIT~HllX MarHFI
TOB, M9TO'AOM rapMoHWieCKoro 8HaJIH3a C HCITOJll>30Ba.Hil9M ~OHHHX 
rrpeo6pasoBaTeAefi. 

IO. Co3'AaHO nporpaMMHoe o6ecrre~eHFie ,IJ;Jm o6pa6oTKH aKcrrepmieHTBJII,
HHX 'AaHHHX no onpe'AeAeHHID 3(ll(ll8KTHBHOtt NIF.IHH, amIJil!Ty.IJ;l:l OCHOBHOtt rap
MOHHKF.I H OTHOCHTeJll>HOll Heo~opo~OCTH ITOJIJI MYJll>THIT~HlIX MarHFITOB. 

II. IlpoBe'A9Hll HCCJI9'AOB8HF.IH nap13M9TpOB M8.I'HIITHHX ITMett cepIDI 
CBepxnpOBO~ MaI'HlITOB THITa "OKOHHBJI paMa" Ha ypomrn ~ 0,025+ 
t0,05 T: . npn 8TOM 8(ll(ll8KTlIBHruI NIFIHa MarHHTOB orrpe'AeAeHa C TO'!HOCTbD 
+(3+4)•I0-4,8MIJJIH~ rapMo~eCKHX COCT8BJJJI!lltHX ITOJIJI Ha pa,I(HyCe 0,71 
"ii~ott arrepTYI)H C OTHOCHTeJll>HOfi rrorpemHOCTbD He jMee 3~ro-5, 8MIJJIH

TY~a OCHOBHOtt rapMOHHKF.I c TO'IHOCTbD (1,5+2)•10-3• 
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