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BBEJJ:EHME 

~ ooeCneqeHRfl 3KCUepHMeHTO~ C TpeKOBHM ~eT€KTOp'OM HOBoro TRna ­
CTpIDJIepHOH KaMepbI C yrrpaBJLfIeMhlMM· TerIJIOBW.rn: ueHTparvnl II - Har,1J! OWl 

BbIOpaH peKoHcTpyRpOBaHHuR MarHRT Ha Oa3e MarHRTa MC-4A. TeITAOBUe 

neHTpbI B ra3e TaKoM KaMepu C03~~TCfl C rrOMOmDID cTpMMepoB, KOTopbIe 

nO~qaro~cfl B ra30BOM oO~eMe, Ha KOTOpilH npM~bIBaeTcfl BbICOROBO~hT­

Hoe Hanp~eHRe. ECTecTBeHHo, qTO ~ oOeCneqeHMR paOOTbI CTpMMepHOll 
KaMepH Mil Hy~aeMcfl B ~OCTaTOqHO OO~hmOM npOCTpaHCTBe Br~TpR MarHM­

Ta, C TeM, qTOObI B HeM ObI~a pa3Memena He TO~hKO CaMa Kar~epa, HO 

Ta&~e M CRCTeMa a~eKTpD~OB HMrry~hcHoro ITRTaHMfl KaMepbI C BbICOROBO~hT­
HOM Mao~eM. C aTOM ue~hID Hro.1M ObI~a npOR3Be~eHa peKOHcTpYI~fl 

MarHRTa MC-4A, HMeIDIuero ~MaMeTp nO~CHoro bTBepcTMH 462 MM M paOOqRM 
saaop 160 MM. Mrvrefl B BIUIY, qTO CTpID.~epHaH KalVrepa paooraer l,3 yrrpan­
MeMOM pe.JKHMe, npMMeHeHRe npene.nsao BbICOKMX 3Haqel1Rll MarHRTHoro nOM 

He HBJLfIeTCH nenecooopaamar, T.K. STO npI1BO,UlilT 1< peaKIDJI OrpalmqeHRIDJI 
3cppeKTRBHOCTM KaMepbI rrpR perRCTpa:o;MR qaCTl1U C HeOO~hllil1MH RMrry~hcar.rn:. 

B STOR CMaH MbI paCCqRTLlB~ Ha YBeJlliqeHMe rrpoTmKeHlIOCTM MarHMTHoro 
nOM B KaMepe npR onpe~e~eHHOM CH~eH~ll ero HarrpmKeHHOCTfi. 

AillIAPATYPA 

rm pMc.I nOKa~aH paapca MarHHTa MC-4A no BepTR~hHOn ~OCKOCTH 

/a/ B TaKOM BR~S,RaK OH rrocTyrran B'npOMHIDnSHHOM licrrQnHSHl1~.Ha BTOPOH 

qaCTH pMCyHKa /0/ nOlm3aH paapea C rrpe~araeMOll ROH~RrypauHell KaTY­
weK, AnH KOTOpUX npOBO~~HCb paCqeTbI R H3MepeHMR. MCXO~H~ MarHHT 
HMeeT OO~eM MarHHTHoro nOM, paBHIili 26810 CM3 • rrO~eaHlrn oo~eM nOM 
B pSKOHCTpYMpOBaHHOM MarHHTe COCTaBJLfIeT 50000 CM:J. fAarHI1T MC-4A B 
rrpMHURne IIpe.n:ycMoTpeH )J.JI.FI paOOTbI C TOKOM BOaOYJK,ueHMR 570 A,IIpa STOM 
B ueHTpe aaaopa, npM ero OO~eM pa3Mepe 160 ~mA, oOeCneqHB8eTCfl Hanpfl­
JKeHHOCTh MarmITHoro nOM nopanxa I, I T~. 3TOT MarHHT TaRJKe npezmaa­

nasaerca .UM paocru B Hlvlrry~CHOM peJIUIMe, rrpa aTOM TOK B030YJli,I\eHim 
MOJKeT ~OCTRraTh 840 A,M M8KCHMaAbHaH HanpmKeHHOCTh nOM B ueHTpe 
MarmITa MoaeT COCTa~Tb no I, 5 T~. TaKl1M oopaaou, MarHHT HlvreeT onpe­

I 

~e~eHHllli aanac no MexaHmecKo:t! npOqHOCTU OOMOTKM, R M01KHO oWro pac-
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C~T~BaTb,qTO OH M~eT ~OrryCTMTb onpe~e~eHHOe ~OpCMpOBaHHe B CTa­
I~HOHapHOM pe]KI1Me. B CBJJ:3H C 8TIDvI MbI npone.m aCrrHTaHHH OXJIaJK,U8HllJI 
06MOTill1.H rrpll STOM OKa3aAOC~, qTO OHa Mo~eT Y~OBneTBOpMTe~bHO pa­

60TaTb rrpn ~aBJIeHl1H BO)~bI He 4,5 aTM, KaI< STO MMeeT MeCTO B HOMllHa..n:b­
HbIX yCJIOBllfIX, a rrpz 8 aTM. MarIH1T y,IJ.OBJIeTBOpWreJlbHO paooraer BMOTb 

a 

6 
FHc. I. Pas-pes MarHRTa MC-4A-. 

a - .no pexoacrpyxnaa; 6 - ITOCJIe peKoHcTpyx:um{. 

2 

~O TOROB BOsCY'AUJ;eHHfI 900 A,M npn STOM TeMrrepaTypa BO,IIJ,I na nuxone 

MarHHTa He rrpemnnae r 607700C. HaMM 6~JIa rrponeneua COOTBeTCTBYIDI.qaJI 
rrepeCTpOERa CTPYHHbIX pe~8 Ha 60~illMM pacxo~ BO~bl.H MU OrpaHHqllJIHCb 
pa60qRM TOKOM Bos6y~eHHfI 800 A. ~ 06eCrreqeHHH rrO~Bo~a BO~bI rro~ 

60JIbllrnM ~aBneHHeM MH McrrO~b30Bana CrreUMaJILHUe rnnaHrM C COOTBeTCT­
BYID~ HaKOHeqHHRaMll, paccxaraameza na aucoxoe ~aBJIeHHe. MeTo~ 

BBo~a BO,IJ.H B MarHHT CHJI TaR%e 113MeH8H. KaTYlliKM 6~ 06eCrreqeHH cne­
UMaAbH:bllvrn: lliTyn;eparvrn 1113 Hep,'KaBeIOI.qeM CTaJll1, KOTopHe TaRJKe BhI,nepjKMBaJll1 
~aB.1IeHl1e no 16 aTM. KaR noxaaana ncrraranaa, cnaaxa ICBa,IJ.paTHhIX IllliH 
np01l3Be.n:eHa JIaTyHbIO OqeHb KaqeCTBeHHO /paHee CThIKM l1CnUTbl.BaJIMCb IIpH 
~aBneHllll 8 aTM/, qTO 111 06ecrreq~0 CTa01l1~bHHe yCJIOBMfI paooTu MarHHTa 

B HOBOM pe.iKl1Me. 
Ha pMc.2 nOKa3aHa KpMBafI HaMarHll~HBaHRH. 

H,T/\ 
Q75 

0,50 

0,25 

~1 fi1 91,5 121 Ur",v) 
, - ~ -, .!fA) 

200 400 600 800 1000, 

KaK B~O, MaPHHT paCOTa8T rrpaKTHqeCRR B ~HefiHHX YC~OBllRX B pa­
COqeM OC~CTH.H ~CTBHTe~bHOCTb K TORY HaMarHHqHBaHHfI ~OCTaTOqHO 

BHCOI~. MSMepeHHe MarHHTHOPO no~ B paOOqeM 3asope MaPHHTa rrpOBO~lI­

~OCh rrpHOOpOM C ~aTqHKOM Xo~a. TOqROCTh HSMepeHMH MaPHHTHOro IIO~ 

rrop~Ka 0,01%, Be~qHHa cTa6~sauHR TORa B 8JIeKTpHqeCKHX ueITfIX 
COCTa~eT 10- 4• 

Ha pRc.3 rrOKaSaHO pacnpe~eJIeHHe MarHHTHOPO rro~ no ~Mycy HSMe­
peHRH B Me~HaHHoH ~OCROCTH MaPHRTa. M3 pRCyHRa B~O, qTO oomeTh 

t •. 
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H~Hell tIaCTM MarHMTa no OCM. OCB060,ILMBWMllCR 06~eM B MarHMTe HaCTOJIb­

KO BeJll1K, ~TO n03BOAAeT pa3MeCTMTb B HeM rrpOtIHYID 060JIOtIKY M3 Hep%a­

Beromeli CTaJIM, 06eCrretIMBaIDrnyID pa60tIee .naBJIeHMe B KaMepe 5 aTM. 

:J 
TaKMM 06pa30M, MCrrOJlb30BaHMe YKa3aHHOro MarmITa rr03BOMeT 

C03.naTb KOMrraKTHYID CMCTeMY CO crpanepaoa Ka.l\IlepOM, MM8rometi s@eKTMB­

HYIO .nJIMHy 3 M, rrpMBe,n;eHHYID 1< I a TM • 3T0 OC 068HH0 BaJKH0 B HaIIIeM cJIy­

xae , xorna cTpMMepHaH KaMepa pacorae'r 0.nHoBpeM8HHo KaK MHliIeHb 11 KaK 

,n:eTeKTop /oomee KOJll1tIeCTBO BemeCTBa Ha nyTn tIaCTH:O; COCTaBJIReT: .nAA 
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PRc.3. Pacnpene.nenxe MarrUITHoro noxa B Me.n;vlamroi1 rrJIOCIWCTM 

MarHMTa. CIIJlOLllIlOit JllIHMeii rroxasaaa TeopeTWIeCKa.fI 

KpMBaH, nOJry"tJ:eHHM B .ILBYXMepHoM aana-re, 

paBHOMepHOM HaUpH}KeHHOCTM .nOCTaTo"tJ:HO rrporaxennaa, B uenrpe BeJIM"tJ:IDIa 

noJI.FI npM TOKe 800 A COCTaBJIReT 0,7 + 0,001 TJI. ECJIM ytIeCTb, "tJ:TO B 

MarHMTHoM nOJIe pa3MemeHa KaMepa C ~~6apMTHHW1 pa3MepaMM 560x440 MM2 , 

TO cnan MarHMTHOro noJI.FI no KpaRM KaMepH He IlpeBHrnaeT 0,08 TJI, T.e. 

MeHee 1,5%. B TO JKe BpeIv1JI HOBM KOHqJMrypali,ID! MarHHTa npMBO,ILMT K TO­

MY, tITO MarUHTHoe nOJIe npOCTMpaeTCR Ha 60JIblllMe pa.n;I1yCbI, M 3TO C03.naeT 

6JIarOrrpMJITHbIe yCJIOBliJI ~ pa3MemeHHH TpHrrepHHX rrporrOp~IOHaJIbHbIX . 

ImMep, KOT.OpbIe M3Mep.FIIDT }WrryJIbCbI pacceHHHHX tIaCTHI.J; B .nOCTaTOtIHO MH­

TeHCMBHoM MarIU1THOM nOJIe. HarrpmK~HHOCTb nOAA B 06JIaCTM 3TIDC KaMep 

KOJIe6JIeTCR OT 0,65 .no 0,32 TJI. 

113-3a 60JI:bwoii BeJIHtIMHbI sasopa aa peKoHCTpYMpoBaHHoM ManIMTe, KO­

TOpaH COCTaBJIJIeT 330 MM, MarHMTHoe IIOJIe .nOCTaTOtIHO BeJIMKO Ha Kparo 

IcaTylllRM / 0,05 T.71/ M npocrapaerca sa npeneau xaryunor, "tJ:TO rpeoyer 
.norrOJIHMTeJIbHOM MarHMTHoH 3KpaHMpOBID1 ~3Y CMCTeMH TpMrrepa. ITo~aro­

maHCR BeJll1tIl1Ha MarHMTHoro no.na OKOJIO 0,7 TJI BrrOJIHe rrpMeMJIeMa ,IT,Jl.FI 

OpraHl13a:o;uM CMCTeMbI TpMrrepa ~!epbI, rrpl1 STOM I~HJIJI rpaHllUa .nCTeK­

Tl1pyeMblX tIaCTM:O; no MMIIyJIbCy COCTanJUIeT OKOJIO 25 M3B/c~ 

IIpM TaKOn peKoHcTpYKlU1M oc06eHHo BaJKHO, tITO B MarHMTe pacliIlIpReTcH 

06~eM rro BepTMI{3JIbHOn OCM, TaIGlli! 06pa30M, B HeM MO~O pa3MeCTMTb 

CTpMMepHYID R3Mepy C napYJKHH1lli pa3MCPffi~ 650x450 MM2 M rJIY011HOM OKOJIO 

100 MM M ilpM 3TOM 06eCrretIMTb BBO.n BbICQKoro Harrp~eHMJI AO 500 KB C 

H2 - 25 Mr/cM2, 
;IJ,.lI.ff He - 50 Mr/OM2/ to 

B rrponecce peuoacrpyxnaa MarH:Wl'a HffiAM 6WIH rrpOCtIMTaHbI O.llUI,ILaeMbIe 

BeJIMtIMHbI HarrpmKeHHOCTM MarlIMTHoro nOAA B IJ;eHTpe M no panaycy , PaCtIeT 

.nAA .nByY~epHOM 3;.natIH rrpOBO~JICR MeTO,ILOM TpeyrOJIbHOll ceTKM nD npor­
paMMe "POI CP,,/2 , pa3pa60TaHHoM P.~.XOJI3MHrep0J14 M "tf.113eJIIDIOM. IIo­

JIytIeHO rrpM6JIM3MTeJIbHOe COOTBeTCTBMe MeJ~ paCtIeTHHMM 3HatIeHI1~m rroJI.FI 

1'1 3 HatIeHMJIMM , rrOJIytIeHHbIMH ::JKCrrepMMeHTaJIbHO./CM. pRC. 3./ 

MH raxxe IlpOBeJIM neransnoe MCCJIe,n;OBaHMe ronorpaoaa MarI-IMTHOrO 

nOAA B paooxea 30He KaMepbI, 11 I10JIytIeIIHble pacrrpeneaenaa B Me,ILMamro:H 

nJIOCKOCT:vI II B ,ILByx C:HNIl'v1eTpll'tuIhIX e~ I17IOCIWCTillC noxaaaau na pMc.48.,6. 

MH nOJIytIl1JllI BeJIM'lllHy OTKJIOHemrn 

MarHMTHoro ITOM B ~eHTpe ±0,02%, 

a no BepTMKaJM B rrpo.noJIbHOM M	 ~01 

"~""!".'!"'1""!"""~"O~!"!"''''''A, _	 , ')
nOIlepetIHOH I17IOCKOCTHX ±O,OI%.	 ~'!' F ~~, "!".~." "!" .!" q!,. • , " ". ~l 

D~' ,11.....1." t!~, ~~f'" ~~(> t; 'c ~~, ('.'fJ o.~" C.-.r., <!~'l 

113MepeHMH rrpOBO.ILMJIMCb C IIIarOM	 '-'!' '''t~w- o,,~, q~u ~,. , ~~ .. ~."J' ~~f,t ,?'.Iu o.~1 

q~.ll~'.'" (1~" 4~' tlfU. t?f'l C.'!' D.~n q~ ":'tt" "~l'(10 CM no BUCOTe M 5 CM ITO .ILJI}lH8. 
1l':.~1 ~,J!1I l'.~" c.~' ,!!lW ~t, ~~. ~'.6f -:~f{ ~'."lll~JoI,
 

YKa3aHHaJI TorrorpaeplUI noJI.FI oyner ~~, lit"!. c.".,. Q~l'f ~~ ~ l?'!J ~'.~ 0.'1' fI'.1ol1 C!,!"
 

.';C." j~~" ' '!' "!' .'!'! ~ "~~ ••:. E~l'e,~
 
aseneaa B 313M rrpn M3MCpeIIMM ID.1..­ ':,!~ I.~~ "!~ ,,~ '.~" ".. ~'!' 1.'.11 lJ,'.." <:.~ ,~'" 

..•!'!(!ID .'!C.'!' ~ "1' ('~: ••." .'"~' ~'!"I"':"IIyJIbCOB 'laCTMU B ~OM c~tIae, 
".-:-­ ~~.o II,!" ,t!, "~J ~1J .,~ ',~" ~~" l.1!.' ':'.lJ 

R MbI pacC'tJ:11TbIBaeM Ha TOtIHOCTb He	 I,~n 1~~.' i~·tI 01!'.~ ~t'C> ,,~ ~.,!,' ':':(l "'~"I ~~l ~~
 

,.~r J~'." ~'.'" o••~Q .. ~u "'..... '.!" ~'.'l ~,~,H "~'l ~~"
 

" xyJKe 1,5%. . !JII ~."'" 0.'" tt.~'" ~~~ ~t..-r: ":" '-.~I 4~ i ~;" 

OrrncaHHIDf MarUMT6hlJI pa3Me­ 0 1 c,
 

meH Ha llMOHHOM rryqRe ~30TpoHa
 

]HIT. CxeMa pa3MemeH}l.fI MarHMTa Ha
 

rrytIKe rrpe.ncTaBJIeHa Ha pMc.5. PRC.48.. IIpoeKI.J;MJI na KaMepy M3Me­

r ITpoBe.neHHaJI" TpaCCMpOBI\a rry"tJ:Im peHMM TorrorpaqJ1IM MarHMT­

ITOKa3aJIa, tITO ITHOHH C P=260 M3B/c HOI'O nOM. 
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IIpOXO,IU1T TO'lliO no paC'IeTlloi-i TpaeKTopIDI , ll.DYl1.!eH '1epes u;ellTp MarliUTa . 

VIllI 

lI.8G4 

C1536 

(1268 

PUC. 46.	 PesYJlLTaTH paC'IeTa q,0PMU MarHUTHoro nOM. 

Mnr mlTlioe none B o,Ulloj,i '1e'l'DepTll Mar HllTa 

/ 2X Mepmllt pacxen/ , 

FHc .5. CXCMa paSMe-

ll(eHUH MarmlTa Ha 

ID10HHOM	 !1Y'IKe 

qasoTpoHa .IJillI . 
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PuC . 6. ~oTorpaipUH r peza mrona, npoxozauero s epea KaI'irepy. 

Ha puc . 6 nOI~s aHa TpaCKTOpllR IIuoHa , npoxo,IU1ll(er o 'lepes KaMepy'c 

yrrpaBJIHe ~fiD~I1 TeIIJIOnWdR u;eHTpm.rn , cos~aHHyro lIa oase cTp ~lepHoH KaMe­

ps . HapJl.DY C HpIUlM llSOOpaEeUUeM OCHOBHoro cne.aa na CHlll\lKe IIpUCyTCT­

ByeT OTpa&CHHoe I1S00~ eHue , nOSDOJIRIDme e USBJleKaTb I1HWOP~ 0 

r JIyOlfliHOH xoopnnnar e CJleJl,a/ 3/ B KalIwpe . 

ABTOpU OJlarOJl,apliU B.n•.I!;KeJlerrony, IIpllHllMaBllleMY y'lacTue B KOIICTPYH­

posanaa 0pllrillIaJlbliOrO MarIiUTa . ABTOPI1 razae IIpU3HaTeJlbHbI B.Vl.CMllp­

HOBy U B.A.KysHeUOBY sa. nonroronxy H Ha..JIaJ1,Ky CllCTeMU IlwraHllH II CTa­

dllJlll3auUlf, B. r . CaSOHOBY sa aKTHBI~D nOMOmb B yCTaHOBKe IAar HUTa Ha 

MeCTe , B.C.POraHOBY sa COJl.eHCTBlfe B lfsMepeHHu Marlll1TIIOrO nOM, 
i B.1l. IIoeHKO sa HO.nrOTOBKY Ii lIaJIa,t(lty neraneil YCTaIiOBIUl .I 
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