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3a BpeMSI IIYCKO-H61l6.llO'lHbiX -pa60T B03H~K1l6 ·Heo6XO.llHMOCTb H3Mep~HIHI H . 

- KOHTpomr HeKoTOphix napaM_eTpoB~ Ma:HKTHoro riomr ociioBHoro Mariillia ycKopilTemr 

c TOIJKH apeHHH BbiHcHeHHSI nx BltHSIHKH Ha cTa6HnbHOCTb. CHHXpoTpoaHoro pemHMa, • 

HacTOSIIUast pa6oTa cyMMHpyeT .ll6HHbl9 9KcnepHM9HT61lbHbiX aecne.uoBaHHfi, npoB·e

.ll 9HHbiX rpynnofi 91l9KTpOHHKIJ pa,llHOT9XHH'l9CKOI'O OT .uena BO Bp9MSI ny_CKOf>~IX f!6-

< 
6oT .Ha CHHXpoQ:JaaoTpoHe Ha 10 BaB. 

H eKOTOpbie .uaHHbie no. MarHHTHbiM Ha~e~eHHSIM 

1. Dp?rpaMMa H3MepeHJiii 

Ha BceM npoTsrmeHHH nycKo-Hana.uoiJHbiX pa6oT, a TaKme. B npouecce Hop-

ManbHOfi 9KCnny&.T6UHH rpynnofi. aneKTpOHHKK npOBO.UHnHCb H3MepeHHSI p~.ua xa.-

paKT9pHCTHK M6I'HHTHOI'O nOllSI. 

B nporpaMMY aTHx H3MepeHHfi BXO.UHno cne.uyiDruee: 

1. Vf3MepeH.H9. llOKanbHbiX M6I'HHTHbiX nonefi. npH noMeiUH .ll6T'IHK6 SI,ll9pHOI'O 

pe30HaHca H nepMannoeBbiX .uaTtlHKOB. Vf?MepeHHH npoBO.lll'InHCb. B .llHanaaoae no

. neil: oT 100 _apcTe.u-~.uo 13000 apcTe.u. 

2. Vf3Mep9HHe nynbC6UHH B M6I'HHTHOM none KaK uenHKOM no KOnhUY) TaK H 

no KBa.upaHTaM. 

3. Vf3MepeaHe OCT6TO'lHblX nonefi npH noMOIUH nepMannoeBb!X .ll6T'IHKOB 0 

4. KoHTponbHbie H3MepeHHSI noKaaaTenH cna.ua MaraHTHoro. nonSI. " n, " .uaT

'lHKOM sr.uepHOI'O pe30H61JCa, a, T6K:!K9 H3M9HP.HHSI " ~ ~ Ha pa3Hb!X ypOBHSIX no-

nelL 

5. Vf3Mep9HHSI CKOpOCTH HapaCT6HHH M6I'HHTHOI'O nonSI. CHSITH9 o6ruefi KapTH-

• 
Hbl H3M9H9HHSI H B UHKne yCKOp9HHSI. 

6. Vf3M epeHHSI CTa6HnbHOCTH cp63bl nynbC6UHH B. M6I'HHTHOM none. 

7 • Vfccne.llOB6HHe WYMOB M6I'HHTHOI'O nonSI H HX. BnSIHH9 Ha .ll9BH6UHIO 'laC

TOTbl yCKOpSI!Oill9I'O HatipSI:!KeHHSI. 

8. Vf3M9p9HH9 cpe.UHHX nonefi H COOTB9TCTBHSI nonefi B pa6oqefi 061taCTH H Ha 

non10ce OCHOBHOI'O Mar'HHTa. 
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• 2. Hccneaosanue cxopocTH napacTaHHSl MarHHTHoro nonSl · H 

B LJ:HHaMHK.e 

nepeiJHcneHHbie BbiWe H3MepeHR5l npOBOLJ:HnHCb B pa3Hoe apeMSl.C Ha'lana sa-· 

nycxa • 

. B nepeyro oqepeab npHseaeM aaHHbie HsMepeHHA, xacaromuxcSl LJ:HHaMH"!ecxoA 
. . . -

xapT_HHbi cxopocTH HapacTaHHB MarHHT.Horo nonSl· H H H3MepeHH5l MaKCHManbHbiX 

none~ B sasope MBI"HHTa. 

B 1958 roay anepsbze· obma saMepeH:a npoHssoaaaS! MarHHTHoro nonSl a Te-

"!9HHe uHxna ycxopeHHSI. B. pesynbTaTe aTHX Ks~ep~HHA obmo ot5Hapy>KeHo xapaKTep

• HOe H3M9H9HRe H B UHKne YCKOp9HH51 1 xapaKTep KOTOpOt•o noKa3aH Ha puc, ·1, 

B 'paAo_He HH>K9KUHH 38 C'I9T _peaKTopoa, BKniO'I9HHblX M9>KLJ:Y ceKTOJ)aMHI H nocneao-

B8T9nbHO BKniO'I9HHOI'~ H3M9pHT9nbHOt'O Mat'HHT8 M -6 npousBO.llHaSI HMena aH:a-

'IKTenbHYIO . •npoca.axy• t B peaynbTaTe KOTOpoft B Ha'lane UHKna CKOpOCTb HapacTa· 

HKSI. Mal"HHTHOI'O nonR 6bin8 ~2800 apcTet;t/ceK, /Uu¢pa COOTBeTCTByeT 3H8'19HHIO 

nonS! 6nH31COt'O K MOM9HTY KH>KeKUHHfo nocne. TOI"O. K8K pea~TOpbi ObinH H3'b51Tbi 

H3 C.X9Mbl 1 UpOH3BO.llH8~ CTana HM9Tb BH.ll. npKMepHO TaKoit >Ke, K8K 

HO Ha pHCo 1. 

aTo noxasa-

3Ha'l9HHH npoK~BO.llHOA nonH CHHMBnHCb nocneaosaTenbHO OT O.llH~A TO"lKH no

ng K apyroA,HB'IHHag ·c MoMeHTa BKniO'I9HHH a/q,B pesynbTaTe H3MepeHHH oxasanocb, 

'iTO sHa'le~ue A,. cooTBeTcTayromee MOMeHTY axnro"!eHHH B"bz~oxoa qac;oTbiJ paaHo 

H = .3700 apcTe.a /cex; saT eM oso ObicTpo HapacTaeT H trepes 460 M /cex OT Ha

'lana ycxopeHHH .aocTHraeT aenH'IHHbi 4250 apcTe.a/ceK, nocne 'lero HacTynaeT .. 
MOHOTOHHhiA cna.a H Ha 3,3 cex OT Ha'lana ycxopeHHH H naaaeT .ao aenH'IHHbi 

SSOO apcTe.a/cex. XapaxTep HaMeHeHHH cKOP.OCTK H:apacTaHHH MarHHTHoro nong 

npe.acTaaneH rpa¢HKOM Ha pHc. 1. 

npK .ll8HHblX H3MepeHHHX .009CU9'1HBanaCb TO'IHOCTb. OTC"!eTa 
\ . . ' 

• 
H 2-3%, Me-

' .. 
TO.llHK8 H3M epeHHA COCTOgna B cneLJ:.YIOUleM. 

YcTaHa&nHaancg HHTepsan speMeHH,a_Te'leHHe KoToporo usMepgncH y'laCTOK npoussoa

.,Ho~t-.1noa6opoM CTaH.aapTHOI"O HBnpg_meHHSl ocymecT~HllOCb CpaBH9HHe HCTHHHOA 

aenH'IHHbi C STanOHOM H H.!l Y'I8CTKe H3MepeHHSl OCYUl9CTBnsmOCb HHTerpHpoBaHHe. 

3aaaBaSI KOpOTKHe npoMe}KyTKH BpeM9HH MO}KHO C OOnbWOA TO'IHOCTbiO onpe-
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5 

• .z:t enHTb H. EnoK-cxeMa RaMeHeHR.st npn:Be.z:teHa Ha pn:c. 2. 

CH.stTa.st KpHBa.st npoR3BO.llHO~ MarHHTHoro·nonn yno6aa ann pac'leTa napaMeT

poB non.st R ycKopeHHOI'O IIY'IKa B n1060~. MOM9HT UHKl'Ia ycKopeHHR. J.1CIIOl'Ib3yH rpa-
• • • ····- < , , 

cpn:qeCKOe HHT9I'pHpOB8HH91 MO)KHO onpe.z:tenH.Tb 80COniOTHO~ 3H8'1eHHe HHTerpanbHbiX 

none~ B paanH'IHbiX TO"!Kax un:xna ycxopean:n. MeTo.z:tHKa H3Mepean:n bxopocTH aa

pac:raHHSI Mai'HHTHOI'O non~ C nocne.z:tyiOIUHM rpacpH'19CKHM HHTerpHpOBSHHeM ycnew-: 

HO 6bma npKMeH.eHa npH _HaMepeHHH MaKCHManhHbiX · MarHHTHbiX none~. 

3. J.1aMepeHH9 M8KCHM8l'IhHbiX none~ 

npH onpeaeneHHH 3H8'19HHH M8KCHM8nhHOI'O IIOl'I.It B MSI"HHTe C.HHXpocpaaoTpOHa . , 
lu::nonh30Ba11HCh TpH B38HMOKOHTponHpyiOIUHX H3MepeHHR: 

• 1. J.1aMepean:e H .. c nocneayroiUHM rpacpn:qecKHM HHTerpn:poaaan:eM. 

2. J.1ai\.fepeHHe IIpH nOMOp.lH. ,ll8T'IHK8 .st.z:tepHOI'O pe3_c>H8HC8o 

3. J.1~MepeHH9 C noMOIUhiO HHTerpaTOpHOI'O, .z:ta~'IHK8, 

• J.1aMepeHH9 H npOBO.llH110Ch TeM )Ke MeTO,llOM 0 KOTOpbi~ OIIHCSH BbiW~~ ,'4TO 

K~caeTC.It ,llElT'IHKa . .st.z:tepliOI'O p930H8HC8 1 _T~ OH o6na.z:tan 1 .. K CO)KaneHHIO, BC9I"O O,llHOA 

cpRKCRpOB8HHOA '18CTOTOA1 COOTBeTCTBYIOIU9~ 3Ha'I9HHlo ;MarHHTHOI'O nongJ paBHOMY 

10391 apcTe,ll 1 npH ,ll11H'I'911bHOCTH UHKl'I8 1 'cooT:BeTCTBYIOIUeMy yqacTKY ycKopeHHH 

2
1
59 C9Ko 3aMepHTb ·MaKCHM811bH09 'aaa'leHHe M'arHHTHOI'.O IIOl'I.It y .ll8l'IOCh IIpH IIOM.OIU~ 

x~TerpaTopaoro aa:rtixxa., J.1cnonbayn aaT'IHK n.z:tepaoro. peaoHaaca 1 xoTopbi~ n:aMe- ' 

1 • 10-4 
H "' pS!eT l'IOK811hHbl9 nong C TO'IHOCThiO nyqwe '19M y'IKTbiBag, 'ITO CTSuHnb-

-3 
HOCTb .CBK3H' J10K811hHOI"O K. HHT9I'p811hHOI"O nOl'IH nyqwe '19M 1 • 10 1 npOK3BO.llH-

naeb" 'xanx6po'aK:a'c xiiTerpaTOpHOI'O,. ,llST'IHKa' no noixro. ·. K ann:opoBKa .. a,aKnro<ianacb ·.B 
.. ····~ ·. . .... · . ··. ·. ·· ·- · · , · • :· :······ _,~" :··:: =_:··_··":· o:·._,.,.t~~-- ·,,_ .... '"~"''<t',• ~·, .,, 

onpe.z:t91l&}{HH Ko:acpcpHUKeHT8 nepe.z:ta<iH HHTerpaTOpHOI'O ,ll8T'IHK8 MSI'HHTHOI'O II0l1Ho 
. '·. -- . . .' . .. ' ., ' 

J.1HTerpaTOpHbl~ .z:taT'IHK1 npHM9HS19Mbl~ B annapaType CBSI~H ,. f H "H ") oonaaaeT' 

C>tteHb xoporueA nHHBAHoCTbiO. Ha yqacTKe "nHnbi"I cooTaeTcTayrorueA MaKCHMani>-. . . . ' 

HblM Il011HMt OOeCII9'1HBaeTCSI l1HHeil:HQCTb. He Xy)Ke 0,02%, 'I:aKHM o6pa30M 1 3H8SI 
. ~ . ~ 

K03cpcpHUKeHT nepe.z:ta'IH HHTerpaTOpHOI'O ;naT'IHKa} ~?*HO H~Mep.ll:Tb, 3H8'19HH~ cpea

. aero MarHHTHoro ·nonn :B nro6oil: TO"!Ke .un:xna ycKopeHHR, .D.nn aToro aeo6xo.z:tHMO 
" - . c' .• . ' ( -

K3M9pS!T.b, 8Mil11KTY.llY BbiXO.llJ_IOI'O aanpg)K9HH.It HHTerpaTopa C .llOCTaTO'IKOH TO'! 

.HOCTbiO. Ko:a¢cpxun:eHT nepe.z:ta'IH "K" xnx KpyTH3Ha ~HTerpaTopa no no1110: 

,,·'; 
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BenH'IHHa MarHHTHoro nonH onpe.nenHnacb npH noMOIUH .naT'IHKa H.nepaoro peao~aa-
, ' 

ca, paaMemeaaoro .B ue~Tpe pa6oqefi o6nacTH, HanpHmeaHe c HHTerpaTopa nopaaa-

nocb Ha npeUEl3HOHHbiil: KOMnapaTop, 06 ecrteq HBa IOJ.UHtl: ~TO 'I HOCTb H3M epeHHH aMniJHTy-
~ . . . . 

.llhi nyqme 'leM 1. • 10 • Op:opaoe aanpHmeaHe KoMnapaTopa no.n6Hpanocb TaKHM 

o6pa30M 1 'IT06bi HMnynbC KOMnapaTopa, Bb!pa6aTbiBaeMbiil: B MOM9HT ~cpaBHeHHH_,-COB

M9CTHnCH C HMnynbCOM H.llepHoro pe30HaHca, COOTBeTCTBY!OIUHM ,onpe.neneHHOMy 

3H8'19HHIO MarHHTHOrO nonSio .Llenag OTC'19T Hanpg:m:eHHSI B MOMeHT COBna.neHHSI HM

nynbCOE> H ·npOH3BO.llSI Hecno:m:Hbi9 Bbi'IHCneHHSI, MO)KHO C XOpowetl: TO'IHOCTb!O onpe

.nenHTb ir . CTa~icTH'I~~KHH "K H BO BCeM' .niianaaoae MarHHTHbiX noneil:; 

aaMepeHHbiil: HHTerpanbHbiM 'cnoco6oM1 nony'IHncH paBHhiM K = 66,72 spcTe.niBonbT. 

TaKHM cnoco60M y.nanocb H3MepHTb nonH .llO KOHua' UHKna. npHBO.llHrd nonyqeHHbie 

naHHbie: 
:1(ko) u, .. "l6) H£k-3) 

. 
J - TOK B o,[MOTKe ~arHHTa(KO) 10 . 170,26 8 '11,475 

11 180,24 B 12,141 U .. i' H3Mepeaaoe KOMnapaTopoM 

'11 ,5 184;89 B 12,451 " aanpSimeaHe. HHTerpaTopa (6) 

. 12 189',994 B 12,791 H - aaaqeaHe MarHHTHoro nonH 
lc;:pe.naeel (K~) 

·· .LlnH npOBepKH 3H8'19HHil: MarHHTHbiX noneii: 6bil'JH npOB9.ll9Hbi KOHTpOnbHbie H3- · 
• . ' ', ,, ~ ,, . ··~~-. ,! \ , ""': .< ., • ' .,J 

MepeHHH H npH .nnHTenbHOCTH BpeMeHH ycKopeHHH 2,59 ceKYH.llbi, T.e. B TO'IKe, 

rna MarHHTaoe none H3MepgeTcH no .naT'I.HKY SI.nepaoro peaoa'aitca •. B peaynbTaT~ 
' ' . . . :. . ":·. ;. ' ., ' . 

rpacpH'IecKoro HHTerpHpoBaaHsi no ·i:J.aHHbiM 3-x KpaTHbiX HaMepeHHit H nonyqeabi 

cne.nyroruHe .o.aalii.I.e: ·· . ' ' ; . . . -· ~ : .~ , 
H. cp.- 3686,97 apcTe.zi I ceK1 

H -. io402 apcTe.o.) ' H H.nepa. = 10391 spcTe.o.. 

H eTpy .nHo BH.O.eTb, ·'ITo HaMepeHHH. npoBe.neilbi .nocTaTo'lao Toqao.· ·npHee.nea-
."'\ . . .. ·.. .· . . . . . . 

Hbie BbiiUe peaynbTaTbi .zlanH B03MO*HOCTb npoBeCTH KanHl5pOBKY CHCT9Mbi nHTaHHH . . . 

O~MOTOK.OCHOBHOrO MarHHTa ~0 non~~ 
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4. flHHellHOCTb CBSI3H Mai'HHTHb!X nonefi no 3a3opy Mai'HHTa 

B pa3HbiX ceqeHHSIX 

Bo BpeMSI npoBeaeHHSI pa6oT, CBSI3aH·HhiX C HCCJiellOBaHHeM Haqana CHHXpOTpOH ... 

HOI'O pe)KHMa1 6binH npoBeaeHbi SKCnepHMeHTbi nO onpeaeneHHIO .1IHHefiHOCTH CBSI3H 

Me)KllY cpellHHM 3HaqeHHeM MarHHTHOI'O nOJISI B. Cpeill'teii nnOCKOCTH H cpeaHHM 3Ha-

qeHHeM Mai'HHTHOI'O nonSI y TIOJIIOCOB Mai'HHTa 1 T,e. B MeCTe pacnoJIO)KeHH.SI HHTerpa~ . fd ~ 
TOpHoro aaTqHKa nonSI cHcTeMhi CBSI3H,; n. "H npoBepSinocb npeanono)KeHHe 

.0 HaJIHqHH HeCT8UHOHapHb!X npoueCCOB 1 CBSI3aHHhiX C BHXpeBb!MH :TOKaMH, BJIHSIHHe 

KOTOpb!X npH HX 3HaqHTenbHOll BeJIHq_HHe MO)KeT CKa3biBaTbCSI HeOllHHaKOBO no Bb!CO• 

Te aaaopa. HanHqne TaKoro a¢cpeKTa Morno 6hr· npHBeCTH K HecooTBeTcTBHIO noneii,-
" 'c • < ' .' 

Mai'HHTao 

1-l (t,!} = H.lt) ·f (z), B o6meM cnyqae: 

· 'Ho ecnn cqHTaTb, qTo J (z.) /pacnpeaeneHne nonSI. no BbicoTe aaaopa/ He-

.1IHHeiiHa . H · MeHSieTCSI BO BpeMeHH1 TO Gea HanHqHSI B Haqane yqacTKa cPYHKUHOHanb

HOI'O npeo6pa30BaTe1ISI I'H6KHX HeJIHH~fiHhlX aneMeHTOB COOTBeTCTBHn nonefi HeBoa-

' 
MO)KHO ao6HTbCSI. PeaynhTaT HecooTBeTCTBHSI noneii ·Mar 6bi npHBeCTH K cymecTBeH-

Hh!M nOTepSIM qacTHU B Haqane CHHXpoTpOHHOI'O pe)KHMa, 

HeAHOCTb ·He npeBhiwaeT 1%. OaHoBpeMeHHO c nccneaoBaHHeM noneii ocHOBHoro Mar .. 

. ' 
HHTa npoBepSinaCb JIHHeiiHOCTb CBS13H' Me)KllY. OCHOBHhiM Mai'HiiTOM fHccneaoBanocb . . . 

none y nonrocoB/ H HaMepnTenbHhiM MarHHToM, pacnono>KeHHbiM B Kopnyce N2 2, 

BKnroqeHHbiM nocneaoBaTenbHO c ocHOBHbiM MarHHToM /nccneaoBanocb none B cpea~ 

Heii nnocKOCTHI. CneayeT oTMeTHTb, qTo H3M.epHTenbHbiii MarHHT sTo no cyTH aena 

Bb!HOCHaSI CeKUHSI OCHOBHOI'O Mai'HHTa. VfaMepeHHSl npOBOllH1IHCb npH nOMOI!lll YCTpoii

CTB.!l,. 6noit - cxeMa KoToporo npeacTaBneHa Ha pHc.3. PeaynbTaTbi HaMepeHHii 

npeacTaaneHhi ocuHnnorpaMMaMH· Ha ·pHc. 4 H 5 •. On biT noKaaan, qTo Ha 10 MCOK 

oT Haqana ycKopeH_HSI HenHHeiiHOCTb cBSI3H B o6oHx cnyqagx He xy)Ke 0,1% H sTo He 

MO)l{eT. Bbi~B.!lTb OTKJIOHeHHSI BbiXOllHbiX napaMeTpOB BbiCOKOqaCTOTHOI'O nHTaH.HSI "oT HOpMbi 

H a. 5 MeeK oT Haqana. ycKopeHHSI HecooTBeTCTBHe noneii npaKTHqecKH He o6Hapy )l{e

Ho.· ·Ba)KHbiM KOHTponbHhiM napaMeTpoM SIBnSieTcSI cT.a6HnbHOCTh ocTaToqHoro nonSI, 

OTKJIOHeHHe OT HOpMbi KOTOpOI'O MO:l-KeT npHBeCTH K HeCTa6HnbHOCTH 3aXBaTa B CHH

XpOTpOHHbiH pe)KHM. 
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5. M eTO.lUtKa. H3MepeHHSI ocTaTO'lHOI'O nonst 
; 

OcTaTo'lHOe none 
H

0 
H3Mepstnoch noMO!llhiO nepMannoeaoro .naT'lHKa, pac-

nono:»<eaaoro B 3a3ope sneKTpoMarHHTa · na 2 ?eKTope. ConeaoH.n .naT'lHKa nwrancst 

nepeMeHHbiM TOKOM c 'lacToToil: 50 repu. Cnoco6 H3MepeHHSI 3aK1IIO'lancst B cne.nyiO-

meM: w = 8000 
1. Onpe.nenstnoch none B cpneaoH.ne nepMonnoeaoro .naT'lHKa / 

BRTKOBi IlO, clJopMyne: tl ::.l('n.llf J (Co!.p. --C.SfJ,r.ne K' - K09cPcPHUHeHT, CBSI-

3aHHblil: c pa3MepHOCTbiO e.nHHRU H3MepeHHSI. EcnH H B spcTe.nax, J B e:Mnepax, 

TO K1 = 0,1
1 

n, -:- 'lH~no BHTKOB aa eM .nnHHbi coneaoH.na) ':J- .ToK B 

- yrnhl oT ueaTpa coneaoH.na .no Kpaea • 
aMnepax. . {Jr H ~ &. 

1:. · -Ka OAB; c y'leToM .neil:cTBHTenhHbiX 
pa3MepoE/cM. pHc. 6a/aaxo-. 

.nHM! 
08::. VOR 1 -RS&; £,6""8 c.M 

l'eJA·~;~ =a~~ , r• 08 . I., 
CoJf&:: -t:oSj~,:; 0,91 

Vf3 

·n : 8~~~ . = 1665 BHTKICMo 

OTciO.na H 
0,1 • 1665 ~ 6,28 /0,93 .! 0,93/. • 1 ·/aMn./ = 1,95 J (lfta). 

Hc,)f'•iJ = 1, 9S' .:-J(,.a). 
Hcnonb3YSI apeMeHHOil: cnoco5 .nnst onpe.neneHHSI ocTaTO'lHOI'O nonst H ~Mest-BBH.nY 

COOTHOWeHH9: /eM. pHCo 66/ 

J{tt) 

li v . .,.t-' («) z. r, 
'lllf~-64} 

tz.- tl 
"ta_ + t;, 

6y.neM HMeTb 
1 gso IF U ~ • .C&J lr,. tz. - t 

1/ R {oM} t'z. + t,. Hoa-(~pc:r) :: t9So )(•1 = 
tl.-t, '( 
t: fo'f; 'f'"') 

l. I I-1~..-
- '1~2tl 
- R ,.,,.) 

/2/ 

) 
ctJopMyna /2/ BepH!l . .nnst ManbiX. yrnoa. 

B o6weM c;ty'lae: 
{: j,. Sin w't 

01 

I c 

\ 
l 

I 
\ 



9 

T.K. 

'l:T"" . J.. = u 
· ,... · RK +-Rroa- .. ' 

\, 

u., • .,(«J · . .; (t .t, ·). - ·Sin - ' ·· 1{£•"') L t& + t 1 . . 

CxeMa HaMepeaHlt, speM~aaasr .QHarpaMMa H reoMeTp~sr coneaoKaa npeacTasneHbi aa 

pKc. 6. ' 

· B peaynbTaTe H3Mepeal!lt nony"'eao aaa"'eHHe .ocTaTO"'Ho.ro nonsr H
0

. 

CTe.Qa C HeCTa6HnbHOCTbiD + 5%, 

6., YfaMepeaKe nynbCaUHJ.t B Maf'HHTHOM none H ypOBHSI lllYMOB 

HeoaaoKpaTHo npo..s.oaHnH.cb HaMepemrsr~·nynbcauHll: MarHHTHoro .nonsr B anana-

aoae ycKopeaHsr. PeaynbTaTbJ H3MepeaHll: aanH cneayrolllHe uHcppbJ, .. 

B aa"'anbHbJlt · MOMeHT · · 600-repueBasr cocTaBnsrromaSijcM. cpoTo Ng 1/HMeeT 

BenH"'HHY 6% pt~ no H/H. =:':150 apcT.I.B :K?Hue uHKna ycKopeHHSI np,H:· .. 
H = 10000 apcTea /eM. cpoTo Ne. 2/ -oaa aocTHraeT senH"'lUibi,.., 14 - 16% no H~ 

'ITO COOTBeTCTByeT anSI 600 ru .•. no nonro H = 0,1 apcTeaa. 

npo~e:myTO"'HaH TO"'K8 Ha none H . = 4000 apcTe.Q npeacTaBneaa 'Ha cpoTo Ne 3. 

CneayeT OTM9THTb 1 "'t'O npH BKniD"'eHHH CHCT9Mbl llO.QaBneHH~ nynbcau~l!: ypoB~Hb. HX 

B KOHue UHKna 6bin CHH:mea B 1,5-2 paaa, BbinH npoBe.Q9Hbl cpaBHHTenbHb!e K3Mepe-
• ' . 

HHH nynbcauHl!: H no ceKTopaM ocaosaoro MarHHTa, Oc~umnorpaMMbi H B .ceKTo-

pax N9 1 H N!l 2 ~peacTasneHhi aa cpoTo Ne 4 H N!1 5. PaaaocTb npoHaB~.QHhiX 



I 

I' 
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Me .m. ny ceKTopaM H 2 H 4 H 1 H 3 Hnn rocTp upoB~Ha Ha cpoTo N!? 6 H N!? 7. 

Bo BpeMst·nycxo-Hanano'iHbrx paooT 6~omH npoHsBe.neHor usMepeHHst rapMOHH'iec-
~- ' 

KHX COCT8BllstiOlllHX H WyMOB B MSI"HHTHOM none C uenbiO BbiSlCHeHRSl HX BllRSIHHSI. 

Ha 'i8CTOTY ycKOpHIOlUero HanpgmeHHH. 'Vf:3MepeHH.H npOBO!llinHCb B CT8THKe npH no-. ,. ... ' ;, .. ~~ ~ 

MOlllli aHanH38TOp8 rapMOHHK B TpeX TO'iKaX nonH 1COOTBeTCTBYIOlllliX 3Ha'ieHRHM TO

Ka B .OOMOTKe MarHHTa - 1000 . a ) 2000 a J 4000 a H 1cooTBeTCTBeHH0 1 Ha 'iaC

TOTaX HSCTpoitKH 960 Kr'Uo, .1250 KI"Uo H 1400 KI"Uo 

npu aaanH3e pesynbTaTOB H3MepeHRH HeTpy!lHO BR!leTb, 'iTO HSHOOnee Bbi!leng

eTCSI I"apMOHHKa _.,. = 600 ~U. 

!i.= -6 
.... ,. 

~ 
3,3 • 10 

-6 
6,0 • 10-7 
5,0 • 10 

rapMOHHKa 1200 ru. 

!i . -6 
8,0 •. 10 

I 1,4 • 10-6 

-7 
1,2 • 10 

rapMOHHKa 1800 I"Uo 

.!1 -6 
0,55 • 10 t .:..a 
0,20 • 10 

5,0 • 10 
-8 

Ha none 

Ha none 
Ha none 

Ha none'· 

Ha none 

Ha none 

Ha none 

Ha none 

Ha none 

H, .... j 

Hz. - 'j 

H-, ~ 

H, ... J. 
H,- :J 
H,s _.,. :J 

H,~ '':;, 

Ha_.,. :J 
Hl....,.· :J 

= 1000 a. 

= 2000 a. 

= 4000 a, 

"'-'1000 a. 
= 2000 a. 

-= 4000 a. 

= 1000 .!!• 

~ 2000 a. 

= 4000 a. 

.. 

BnHHHRe WYMOB M8I"HHTHOI"O nonH, nepec'iRT8HHOe B .neBH8UHIO 'i8CTOTbi 1 KOTO-· 

paH cosnaeT KoneoaHHSI ny'iKa no 83HMYTY . a ' npe.ncTasneHo rpaqJHKOM Ha fliiC, 7. 

Bnn:SIHHe wyMoB nonH ·a nepecqeTe Ha · 9 ilaeT ·MaKcn:Manbaoe ·aHa'ieHHe 

-2 . 
6 • 10 ; pa.nHaHa. /c¥•PRC 7 I. 

HecKonbKO nosnHee obinH ·npoaeneHoi !lHHaMH'iecKHe R3Mepe~RSI rapMOHK'HlCXHX 

COCTaBnSIIOlllHX nynbC8UHit. M8I"HHTHO~O nonSI ·· H8 'i8CTOTaXJ npe!lCTaBnHIOlUHX RHTQpec_ 

c To'iKH speHn:H pesoHaHca pann:anbHo-:¢a3'osbix · Kone6aHHii 1_. T.e. 600 ru·; ··1200 ru;. 

1800, ru. ~ Onpe.neneHO _HX BnHHHHe Ha_ paCK8'iKY 'i8CTOTbi B_. MOM9HT 38XBaTa B CKH

xpoTpOHHbiit pe>KHM 0 npH H3MepeHH,HX npHMeHeH .MeTO!l H30HpaTenbHOI"O XOHTypa) o6-

na.naBUr ero \9KBHBaliElHTHOit !lOOpOTHOCTbiO Ha H3MepsteM b!X 'i~CTOTaX /600 I"Ut 

1200 ru, 1800 ru/ . Q "'.35. . . 

3Rp: 

c 
M 

l H~ 

! 'iH1 

w 

IC 

Jl 

H 



no-

TO-

'lac-

To-. 

KC, 7, 

CXHX 

pee~ 

IIH-

o()-

11 

Pac"'eT aMnliHTY.llbi rapMOHHK .nonSI c y"'eToM xoac}Jc}JHuHeHTa nepe.lla~K aHanR-

3HpYIOll.lero ycTpoil:cTBa BencH no c}JopMyne: 

A _ ~.. rtta • 
" - ·-" . d,l.l·. """ 

C HCn01!b30B8.H.HeM nony"'eHHbiX .ll8HHbiX 5bi1IH onpe.llelleHbl B.MnliHTY .llbl raP,¥0HHKK 
\. . 

MB.T'HHTHOT'O Il01ISI, 

: . 0 6 . 
/600 ru/ A /600/rtf = . -O,Ol • 2 li 600 apcT • 

. /1200 ru/ A . = 
/1200/ttr o,o1 

0 16 . . -3 .· 
2,5 • 10 spcT • 

0 025 -4 
10. apcT .• 2,5 0,01 2 r. \ 1800. 

l13Mep9HH.II npoBO.llHliHCh B MoMeHT BKliiO"'eHRH B.hicoxoA "'aCTOTbi, HeTPY.llHO,. pac~ 

'IHTB.Tb .lleBifB.UHIO "'B.CTOThl B peaynhTaTe B03.lleHCTBH.II T'B.pMOKRK" MB.T'HHTHOT'O H01!H, 

KpyTR3.Ha iJacTOTbi no non10 ./B MOMeHT BKliiO"'eH:R.II Bbicoxoit 'lacTOTbii 

•If .. if:~ 5!
--: "iii - aft d H 1,25 xru/apcTe.ll· 

~f /6oo; p-f: r A . tlr 
16001 p-l:p rJH = 25 T'U 

A:f /1200/pi:p = A/1200/ptf 5f, = 3 T'U 

AJ /18oo; r.tr A fli. 
11800iptr c:IH = 0,3 T'U • 

npRBeAeUa:bie Bb!We .llllHilble. lf3MepeHHii .llB.IOT OCHOBB.HRe YTBep>K.llB.'rh,_ 'ITO 

':J-IYMOBbie R rapMOHH'IeCKRe COCTB.Bli.IIIOWHe IlY1IhC8.UHH MB.T'HRTHOT'O n01ISI He OKB.~biBa

IOT cyrueCTB9HHOT'O BliRHHHSI HB. paCKB."'KY "'B.CTOTbl ycKOp.IIIOW9T'O HanpH>K9HifSI, 

,7, ,Llall:HbiS ItO CT8.0H1IbfiOCTH CB.II3H 1IOK8.1IbHbiX H CpS.llHHX Il0119H, • 

YpoBaH cirrHanoB noMex. oT MarHHTHoro nonSI H BbiXO.llHbiX _xacKa.llOB a/q 

Bo apel\-HI nycxo-uana.llO'iHbiX pa5oT, a Tax :me· a npouecce · axcn1:1yaTauRH 

H90.llli0Kp8.THO npoaapsul'B.Cb CT8.0H1IbHOCTb CB.II3H HHT9T'p8.1IbHOT'O H nOK8.1IbHOT'O Mar-

HHTHOT'O nOliH, . 

.ll.aT'iHKaMH obmH Haepab!II pe3oRaHc H KaTywxa HRTerpaTopHoro .llaT"'HKa, ox-
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BaTb<earomero pa5o,yro o5naCTb MarHHTHOrO non•, DpHaeneM HeKOTOpb<e naHHb<0: 

1/ Ha none H = 778 apcTe.!l /H;412l,8 3pcTe.a./ceK/ 38 400 UHK.rtOB necT8" 

6HnhHOCTh Hr:.,mynh.C8 COCT8BHna·! 70 MKCeK t 'ITO COCT8B.rtSieT no no.rtiO 0,25 ap-

cTe . .a._, T.e. 0,1%. 
" 2/ H8 none H =·466,6 apcTe.li /H =4041,3 apcTe.a./ceK/ 

38 50 UHKnOB aecTa6H.rthHOCTh COCT8B.rtSieT :!:_100 MCeK no no.rtiO 0,4 apcTe.!J.8
1 

T.e. 0,1%. 
• 

3/ H8 ypoBHe nonSI H = 159 apcTell /H = 3775,5 apcTeu/ceK/ 38 200 URK-.. . 

noB necT86H.rthHOCTh cocT8B.rtSieT ..±.60 MeeK,· T.e. ·0,1% • 

. TaKRM o6pa30M cTa6HJihHOCTh CBS13H Me)K.!J.Y .rtOK8.1lbHbiM noneM OCHOBHOI'O 

Mar • HT a ~ c pen• •M n~.i9M a pa 5o"e • o5na en eO": #>« e, • eM 0,1%. K am n bd( pas 

npR npoBepKe 3TH .a.aHHbie no.!J.TBep)K.i:laiOTCSio l13.MepSI.rtHCh . T8K)Ke H8BO.z:lKH H8 Ka-

TyUlKY HHTerp8TOpHOI'0 U8T'lHK8s CBSI3a.HHbie C M8I'HHTHb!M noneM If 'l8CTOTOfi ycKo

pSIIOlUei'O H8npg)KeHRSI, 

B n8y3e c!Joa 14 MB.acPcP• 

l1MriY .llbCH8SI H8BO.!J.K8 /100 I'll I 35 M B. ScPcP· 

H8BO.!J.K8 oT BbiCOKOfi 'l8CTOTbi 290 MB. 

H8BOUK8 oT nonSI npli "I303pacTaHRH .H - 400 MB.· npli yMeHhUleHRH 

250 MB, 

nynhC8UHH B napacTa!OlUeM none 60-70 MB. HMllYilhCilbie HIHlOllKH 350 MB, -V13MepeHHSI npOBOlllfnHCh BO !!' KOpnyce1 a llPJ-l. 31).KOPO'IleHHb!)( K0MMYHilK8UHSIX -

B 1· Kopnyce. Bb!COKO'l8CTOTHbie !l8BO.!J.KH OT • pa.UHOollnllapaTHOI'O ~MJ8 117 Mll QT n111\.8 

.!J.O nHK8. 
l1Mn,YnhCH8SI H8BOllK8 100 T'll• 23 MB, 

OT MarnRTHoro nonst 17 MDo 

npH .. npoaepKe cTa6HnbHOCTH · c!Ja3hl ny.rtbCBUHit Mllt'HHTHf.lrO THHlSI Qh!llli o6-. 

0 1napy)KeHbl CK8'lKH c!Ja3 na 180 If 6onee. · noollQ nep!;!P,9llKH l! CK§Me HI'HHTp9!tHI>l~ 
DhtnpstMHTenefi c!Ja3a nynbC8UHB 6bl.ll4 aeCbM8 CTiliJHn!CJHile 
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llaHHble H3MepeHHil: MarHHTHOrO nonst, BbinOnHeHHbiX rpynnoil: sneKTpOHHKII 

PTO, .nanH eo3MO)KHOCTb o6ecnetiHTb aa.ne)KHbiil: KoaTponb napaMeTpoa MarHHTHoro 

nonst C TO'IKH 3peHIISl HX BniiSIHIISl JI8 CTa6H:nbHOCTb CHJIXpOTpOHHOI'O pe)KHMa. 

. .. : ' ( 
B aTHX pa6oTax npHHHManH aenocpe.ncTaeaaoe yqacTHe TT. MHxai!:noB A.Vf.; 

UapeHKOB A.n., ny'IKOB r.A., BoKOB r.A. 

PyKonHCb ·nocTynHna B H3.llaTenbCKHil: oT.nen 

14 SlHB8pSl 1961 I'. 
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PRe. 7. · K eonpocy o B11H~HHH .lliyMoeoll lleBaau~K qacTOTbi Ha pe:IKHM 
ycxopei:IBS'. 

1\) 

¢OTO N9. 1. npoH3BOllH8Sf MarHHTHOrO TI01JS! OCHOBHOrO MarHHTa Ha ypoeae 
150 spcTen. H cpenaee = 4000 spcT/ceK. ; 
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' <l>oTo. N9 4. Dpoa3aoi:iaaH M•raiiT&oro nonSI 6 napBoM KBa.apaaTe ocHoJ:~Koro 
MaraaTa~ Ha BepxHeM nyqe.aMnyni.c KH:>KeKuHH. MapKa apew:a .. 
BblWe HH:>KeKUIUI H8 8 M ceK. . 
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¢I OTO. 1'h 4. 
... ~:. 

npoH3BOUH8H MarHBTBOrO nonH.~ nepBOM KBaapaHTe OCHO~HOrO 
MarHHTa~ .Ha sepxHeM nyqe.HMnyni.c HH>KeKuHH. MapKa :apew:e•• 
BbiWe HH>KeKUHII H& 8 M. ceK, . . . 

¢OTO l-f2. 5. npoH3BOaHaS! M&rHHTHOro nong BO BTOpOM KBaapaHTe _OCHOBHOrO 

. MarHHTa. Ha BTopoM nyqe.aMnynbc HH>KeKuHH, MapKa speM~HH 
BbiWe HH>KeKUHH Ha 8 M CeK. 
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clloTo N2 a. Pa3HOCTHbl:ll CHt'Han Mem.ny npOH3BO.nHblMH MarHHTHoro nong 2 H 

4 KBanpaaToB. Ha aepxtteM. nyqe•HMnyn:r,'c HH'lKeKnHH. 
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N\apKa ~peMeHH Bl>IIIle. HH:>KeKURH H8. 8 MCeK. '·~'"' 
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<PoTO Nl! a. Pa3HOCTHbill CHI'H&ll Me*LlY npOH3BOLlHbiMH M&I'HHTHOI'O UOllSI 2 H 

4 KBa.apaHTOB.- Ha B.epxaeM ny<Je•HMnym~·c HH'lKeKnHH • 

.Mapxa ~peMeHH Bl>IIIl,e HH)KeK[{HH H& 8 MeeK. 

¢oTo Nr 7. Pa3aoeTHbifi eHrHan Me*LlY npoii3BO.£lHbiMII M&I'HKTHoro nonSI 1 rr 

3 KBa.apaHTOB. H a BepxaeM nytte•.trMnynbe !iH>KeKUHH. 

MapKa BpeMeHH Bbiiile IIH*eKUIIH Ha 8 MeeK. 
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