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© 06'bl!,lDUle.HULlfi KliCTHTYT JlAepw.cc HCCJ1e.AODamtA J.brGUlI. 1'111 

B pa60Te/ l' npHBeAeH~ pe3ynb Ta T~ npeABapHTenbHOrO WHMMHpOB aHHA 
B03M~e HH ~ MarHHTHoro nOnA ~a30T pOHa OHR~ , 06 ycnoBn eHH~X wene3 HO
TOKOB~ M KaHanOM /lKTK/ /2/ , 6blno noxaaauo , 4 TO C nOMOll\ blO cex ropuux 
~epPOMarHHTH~x nnaCTHH MOWH O OTWHMMH pOBaT b c peAHee MarHHTHo e 
none H HH3WHe rapMOHHKH H nonY4HTb Tpe6yeMoe 3Ha 4eH He 4aCTO T 
CB060AH~X K one6aHH~ / 3 / Ha KOHe4H~ X pa AHy cax yCKo pHTe nA . 

B AaHHOM C006l1\eHHH npeA CTaBn eH ~ KO He4H ~e pe3ynbTaT ~ no ~o p

MHPOBi3HHIO MarHHTHoro nona ~a30T pOHa B 30He BbIBOAa . 

1.	 WHMHHPOBAHHE nE PBO~ fAPHOHHKH OCHOBHOfO nO nR
 
6E3 CHCTEHbI BbI BO,l\A nY4KA
 

Ha 3 Ta ne ~H3H4e cKo ro nYCK a ¢a30T po Ha / 4 /ne PBa A rapMOHHK a OCHOB 
Horo Ma r HHTHoro nonA BZ1 B 30He B~B OAa He npeB~wana BenH 4H H ~ 

- 0, 8 MTn . no cne yCTa HoBKH ronOBH ~X 3neMe HTOB CH CTe M~ TpaHc no p 
THpOBKH nY4Ka /noB op oTH~~ MarH HT Cn-3S H ~OKYCHpYIOll\He nH~'3~/ , 

BenH 4HHa AnA r = /2 S 0~2 7 0 / CM COCTa BHna -1 , 1 MT n . WH MMHPO BZ1 
BaHHe B 1.1 6~ no OCYll\CC TBne HO np H nOMOll\H ce KT o p H~ X ¢eppoMa r HHTH~x 

npyTKoB ~1 0 MM, YCTaH O Bne H H~X B AByX Aon HHax Ha pa AHyc ax r = 
= 257,5; 262,5; 267,5 CM, Ha 4HHaA C a 3HMy Ta ~ = 75 0 / OTC4CT no 
a3HMyTy npOH 3BOAHTCA no 4a COBO~ CTpen Ke OT OCH ropH3 0HTan bHor o 
HOHHor o HCTo4HHKa/ . Hx pa cnonOWCHHe no B~COTe H Kon H4eC TBO npH
B eAeH ~ Ha pHC. 1 . 3Aecb we nOK a 3aH~ OT KnOHCHHA cpeAHero Ma rHHT
Horo nonA hfi OT Tpe 6yeMorO AO H nocne YClaHOBKH n py TKoB /KpH z 
B~C I H 2 cooTBe TcTBe HHo / , a Ta KWC 4aC TO T~ paA Ha nb H~X 6cTaT poH-

H~)( Kone6 aH H~ Q /KPHB blC' 5 H 6/.r 
BHAHO , 4 TO BcnH4 HHa BZ1 / KpH

,1k1o, B~P 4/, AnA o6naeTH Ha4ana pa c 
Ka4KH paAHanbH~)( Konc5aHHa:1 r = 

J = /260+265/ eM He np eB~waeT 
-------~ '-0 , 8 MTn H COOTBeTcTByeT AonycKy ..., - Ha nepBylO r a pMOHHKY OCHOBHoro 

0 '111 
MarHH1Horo nonA B 30 He B~8oAa /& 

m" 
Z(t "" 

r ile . I. Or xnoueuae cpcnne r- o Mar

lOI~ I -f(} IlHT IlOI ' O norm 0 1' 'I'p e l5y cMol'o ~Bz ' 
ilMl1JHl r yna uepao n I n p~IO II HKH 81.1 

'201 " "~I-!5 

• 
11 ' 1l11' 1OT a PdAU8llLlIW X KOll COam t ii 

r AU /1 , \ ,5/ II lIorlle / 2 ,4 , 6/ 
10 20I I 

YCT31101llnt npYTKOD fiC3 CH C TCHhl..R, z 
,,~(",TI'" nblllOA il n\'llK<! • .- 

1 



Z 
( eN) 

P uc 02 ° Cx ex a paasreuteuun :JnCMe HTOB CHC Te~1h1 auaona nyx xa 
!lJaa o Tp o Hu . P - B0 36Y~H Tenb , RAon • - ,n:orronHHTenbHc lH p ere

He p UTOp , R - p er-eucpa -ro p , I -i- IV - Ce KIJ,HH lKe n e 3 HO- TOKOBo r o 

xanana , Q) - TOJlL,l\lUW B M~I CCKTOpH blX WIi HM, 1+4 - znoparno
MHHHe Bble rm c -ru AJIH xpe nnenan cex-roprrsrx lIl U MM . 

2. KOMn EH C AU~H B03MY mEH ~A nonH 
aT lliEnE3HO-TOKOBor o KAHAnA 

CxeMa pa cnonomeH ~R 3 neMe HTOB C~C T eM~ B~BOAa n y 4K a OT HOCH

TenbHO cnMpanbHblX WMMM n p MBeAeHa Ha pMC o2 . 3 Ae Cb * e nOKa3a H~ 

pa3Mell\eH Me c e KTop HblX WHMM H HX TOnll\MHbI / 3 a WT p HXOBa HHble 05naCTM 

M ~~$pbl Ha,q HM MH/ AnR AaHHo ro 3Tana WMMM ~pOBaHMR B03MYll\C H H ~ 

OCHOBHoro MarH MTHoro nona , otiycnoaneaa ux *ene3 HO- TOKOBbiM KaH a n OM. 

Bbl60p pa a-repoa cexr opa u x W~ MM npoaonanc a paC4 eT H~M cnocotioa Ha 

OCHOBe Me To,qa p a BHOMepHoro Ha Ma r HH4MBa HHR , C nOMOll\ b ~ npor paMMbl 

MAFCOD / 6/ ° B oa cu e t e Ka*,qa R WM MMa a a Me HRnaCb nnC HKilMll rOI<,). pac

nOnO>KeHHbI MM no e e nepMMe Tpy, Y4HTbiBanM c b p e iW b Hble 3.130Pbl Ma r 

HMTHOA CMCTeMbi B Me CTe pacnOnO>KeH HR c e KTop Ho A WHMMW Ii yc p c ,q 

HeHHbie 3Ha4eHMR Ha Mar H ~4eHHOCT H , Ha A,qeH HblC ~13 :lK( rh l lHI Mlol lT a . 
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PIi C 03. !l orr epelJ llOe cex euuc Pu c ° 4 ° AMnm1 TYJlbi IIH3WHX loa p MO
Ir = 2 70 cMI Ii pac rrp e ,n:e nCll lie Hli K Ma r HIi TIIOr O non s l103MYll\CHli ii 
MarHIiTHoro nona c eK Top HbIX WHMM OT xauana Ii pil ClJe TllblC a~IIIJmTYAL l 

11 3 0H e usmona . 1 - tiB z(q,)~nR rronR c e KT o p ll WX WHHH U S OHe uw
r = 2 70 CM° 2 - tiDz(r) ° a ona ; I - ne pn a n rapnoumca ,
 
3 Kc nep l1He llT , - - - - paClJe T.
 2 - BTo paH r .1p MOll llK il, 3 

Tp e Tb ll rap~I O HlI K.1 , 4 - !jJa s B n ep-

BOll I' .1pMOIlI1KlI , _ - 3 Kcrr e 

pliMeHT, - - - - paClJeT . 
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~ ~ CI1CT eMbJ a afi p o c a I n O:H'iYllI lT e Jlb 
-3 _ 2., 

If per-eueparo p Z II CCK TOPJlI,IMII 
I (~f,~ 

U1I1MM<JMII , n ox a aa u uu-m 11<1 IHIC . 2 . 

Ha p Hc . 3 nOKa3 a HbI non cpe 4 Ho e ce4eHHC CCKTOP HblX WHMM , p aC 4 e T

Ho e H 3Kc ne pHMe HTa fl bH OC pacnpc,qcnC HHR nonR B a 3 HMy Tan b HOM 

Hanpa Bn eH HH /Kp HBble 1/ AnR r = 27 0 CM M BKfl a ,q u cpc,qHce none 

B 3aB MCMMOCT H a T pa,qHyca /KpHB~e 2/ . H3 3 1H X KPHB wX BHAHa 30Ha 

B03MYll\e HHR Mar HHTHo ro n Ofl R >KCnC3 HO-TOKOB WM Ka Ha n OM H MaK CMMan b 

Hble Be n H4 HHbI OTKJlO He Hl-1 R , ,qo c H l r il lOU\ Hc AU (J,) = 83 MTn. ~ B (r) = 
= 5 MTn . Z z 

P e 3ynbTa TbI r a p MOHH4 e CKo r o aHan H3a B03MY~i1~ll\er o nonR o r KaH a 

na H p a C4e THble a Mn nH TYAbI rapMOHHK OT c eK Top HblX WHMM n peACTa B

n CHbi Ha PMc .4 . H3 a Ha n H3 a p a C4 e THbiX H 3 Kcne p HMeH Tan b HblX KpMBblX 
BMAHO, 4 TO T04HOC T b p a C4 e Ta COCTa Bn ReT - 1 0~ . 3 



XapaKTep~eT~K ~ MarH~ T Hor o nOn A $ a30TpOHa e OT KnOH A ~~~M KaHa 
nOM H eeKTop HblM~ W ~ MMa M~ nOK a3aH~ Ha p~e. 5. ~3Mepe H~ A Ma rHHTHoro 
no ns npOBOA~ n J,1eb e a3 HMYTanbHbiM ura roa Ac/J = 5° AnA acero J,1HTepBana 
pa AHyeo B. 3neMeHT~ e~ e TeM~ 3a6po ea I Bo 36YAH Te n b - P J,1 pe r e He 
paro p R I Ha xo AHn He b B KaMe pe yc xo pur en a , HO 6bJnH OTBe Ae Hbl OT 
pa 6 04ero nonomeH ~A Ha 16 CM H 24 ,6 CM COOTBeT CTBe HHO . K pH B~e 2 
xa paK T ep H3Y~T OTKnOHe HHA c pe AHe r o Ma r HHTHoro no nA OT Tpe6 ye Mo r o 
IK pHBaA 1/ : 6e3 e He T e M~ B~BOAa - ny HKTHpHa A KpHBa A, H C OTKno 
HAIOUjHM KaHanOM - cnnouraaa KpHBaA. HMelOlilHecA OTK1l0HeHHA l1B • 

z 
C M aKc~Man bHo~ BellH4~HO~ - 2 MTn, He npHBOAA T K CYlll eCTBeHH~ M $ a30
B~M nOTe pAM B np04ecce yCKope HH A nY4Ka, 4TO 6~ no nOKa 3aHO Ha 
3Tane $H3H4ecKo ro nycKa $a30T poHa. CpeAHee Mar tfHTHoe none, aM
nn~TYAa ~ $ a 3a 4 e TBepT O~ r a pMOHHKH 06ecne4~BalOT BepTHKanb HYIO 
~ paAHallbHylO YCTO~4~BOC Tb ABHmeHHA 3 apAme HH~x 4 ac T ~4 H YAoB neTBo
PAIOT Tpe60BaHHAM pereHepaTHBHoro MeToAa B~ BoAa no 4aC TOTaM pa
A l1anbH~x Or IKPHB~e 31 J,1 BepTI1KanbHblX Or. IKpHBble 41 6eTaTpo HH~X 

Kone6aHJ,1.:1 11, 05 ~ Or ::; 1,1; 0, 15 s 0 1. s 0,251. AMnnHTYAa nepacsi 
rapMOHHKH no nA IKpHB~e 51 HaXOAH TC A B61lH3H Tpe6yeMo~ BenH4~H~ . 

3.	 illHHHHPOBAHH E B03HY~EHH~ MArHHTHoro nonH
 
C nOHOmb~ illHMM, PAcnonOIEHHMX HA C EKU~HX KAHAnA
 

~ I~/ .t.npH paC4eTe H MOAenHpOBaHHH mene3HO-TOKOBOH H ~eppOMarHHT-
HblX ceK411~ /7 1 KaHana 6~no nOKaaaHo, 4TO npH OTWHMMHpOBaHHOM none 
B cpeAHeM Ce 4e HHI1 , Ha KpaAX ceK411~ ~M eIOTCA B ~ 6 p oc~ nonA npOTHBO
nonomHoro 3HaKa C MaKCHManbHo.:1 BenI14HHO~ AO 60 MTn. A311MYTa nbHbie 
~ paAHanbHble npOTAmeHHOCTH Bbl6poCOB nonA COOTBeTCTBeHHO paBH~ 

- 15 eM H -3 CM. ~nA WHMMHpOBaHHA KpaeB~X B03MYlIIeHI1~ H3Mepe HHA 
MarHI1THOrO nonA npOBOAHnHCb C warOM no a3HMY TY 11c/J = 1° B AHana
30He paA~YCOB r = 1267,5+273,51 CM . 

Ha pHc.6 npHBeAeHbl OTKnOHeHHA MarHI1THOrO nonA BAonb a3HMYTa 
OT He B0 3MYllle HHo r o 3Ha4eHHA AnA r = 270, 272 H 273 ,5 CM, KOHe4HaA 
KOH$Hrypa4HA WHMMHPaOlllHX nnaCTI1H $eppOMa rHHTH~X c e K 4 11 ~ H Cl1ll bl 

1.\87,
 
B03MY\IIalOlilerO nona ( dr' • !if) )AllA a3HMyToB c/J = 9 3~ 111° H 112°
 

COOTB e TCTBe HHO, a TaKme Cl1 llbl B036YAHTenA 11 pereHepaTopa. 113 KpH

BblX OTKn OHe HHA MarHHTHoro nons no a3HMyTy BHAHO, 4TO xpaeasre
 
B03MY\IIe HHA AOCTHralOT B enH4HH~ -55 MTn C a3HMY T allbHO~ n pOTAme H

HOC TblO - 1° .
 

CpaB HHBa A CHnbl P H R C CHllaMH xpaeaux B03MYllleH~i1 IKpHBble CD , 
(}), (3) I, MomHO o TMeT ~ Tb, 4 TO: 

11 Ha Ha 4a llbHOM 3Ta ne pa cKa4KH paAHanbHblx Kone6aHH~ r ::;2 7 1 CM, 
rAe n pOI1CXOAHT CHHmeHHe 4aC TOTbi cBo60AHblX paAHanbHblX KOlle6 a H~ ~ 

AO 3Ha4e HI1A Or = 1 , B0 3MYllla lOlll He nona He3Ha4HTenbH~; 

21 Ha no c.nen uax ofiopo t ax B0 3MYlila lOlilHe Cl1nbl AOC Tl1rilIOT .. 20% or 
c l1n P H R 11 MoryT Bll l1A Tb Ha BellH4HHY 3a6poca ny4 Ka B KaHa n . 
KaK Clle Ay e T 113 pa60T~ /5~ AaH H~~ 3$$eKT MomeT GblTb CKOMneHCl1 pOBaH 
aa C4e T paAl1anb HblX nep e~lellleH~i1 P ~ R. 
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PHc.6. OTK.nOHeHHA MarHHTlloro non A OT t1eBo3Mytqelllloro Ha 
r = 273 ,5 ; 272 11 270 eM /KpHBble 1,2,3/ .u,J1H Bbl15p311110fi 

KOHljlHrYP3L\IUI UlliMN e e KL\HI1 xaaana / crtnonntas nHHHA, nyux r n p 
nepBOllaqanbllaA/ H eeKTopHhlX UlliHM pl1c.2. CHJlbl B03 6 YAwren H 
(P). per-eueparopa (R ) Ii xpaeaux B03MYll\eUHli TlOJUl 

(~~8z .~ O) WUl 33HMyTOB c/J = 93°, 111° Ii 112° /Kpl1Bble CD, 
G),O)/. 

Pe3ynb TaTbl rapMO H ~ 4eCKor o a Ha n Haa C$OpMHpOBa HHoro no nA B 30 He 
Bbl BOAa np~BeA eH~ Ha pHc . 7 . KpH B~e 1 , l ' xapaKTe pH3YlOT aMn n HTYA ~ 

H $ aa~ ne pBo i1 IcnnowHaAI ~ BTOpo A I nYHK THpl r a pMOH MK nonA 6 C3 
CI1CTeMbl DbIBOAa. Atf<l nOrH4 Hbie KpYlBble 12 , 2' I nonY4e HbI C OTKnOHfllO 
~ I1M KaHanOM 6C3 C~CTCMbI 3a6 po ca. K p l1 B~e 3 , 3' xa paKTe p ~ 3Y IOT B0 3 
,qe~CT B l1e P H I~ ; Ij - ACI1 CTB...,e P , R 11 nonon a aren suor- c pereHC
pa t o pa Rnon .YCT o1liODnCH lio ro Ta K, Ka K ncxa a a ao Ha pHC. 2 ; 5 - pe 
3Yll bTa Tbi r apMOHH4CCKoro 8Hanl13a no n A, 11 3Me pe HHoro Ha pa CCTOAHH 
0 , 5 e M OT cpeAH CH nnOCI(OCTH YCKo p ~1T ell A C C "" C T eMO ~ BbIBOAa , Ka K 
B cny4a e 4 . 

113 auaru-aa npenc r an ncuuux I<P...,BblX BI1A HO, 4TO lllenC3 HO- TOKOBbl H 
Ka Han He BHOCHT 3aMe! IIIblX llo 3Myule ttl-1 i1 B OCHODHoe none 4>a 30TpoHa . 
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8m Ie:n	 Bw6pa HHwe a KC~an b HWe a ne pTypw 
(...Tn), /- , 

-: \ 3n eMeHTOB CMC TeMW B~BOA a o6e c ne 
',,"'" \ 

4 ~Ba~T pa 604 ~e Xapa KTepM CTMKMf , \ 3 
»: ' t' nona AnA Z S O, 5 CM 13KcnepMMeH

' I r~r"1,,,/ \ 5 TanbHO ~3 Me peH Hw A aKc~anbHwA 

pa 3Mep ny4Ka COCT aBnReT 0 , 9 CM/ 57. 
\	 1,/,3
' --1 
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P H C . 7 . AMnnHTY,l.lbl H l}la3bl nepBoH 

/ cnn01llHble nHHHH / H B T OP OH /nYHK

T H p / rapMOHHK Ma r HHTHoro non H 
~Io~ ----_ 1i'1i !S~ " i_~ 3 0 Be BblBO,l.la , 1 , 1' - 6e3 CHCTeMbi 

nsm o n a , 2 ,2 - C OTKnO HHIOUJ;HM KaI 

nan oss / P H R o-raeztcnu OT pa6o

'lel ' O nOnO)((e H H H / , 3 , 3 I - C CHCT e 

-so 2' Ma n B WD OA D / P H R B pa60'leM 

IlOn Ol !W IlH H / , 4 - C CH CT e MOH B bI

liOA D / P , R H B pa60'leM noRAo n 
n O)((eHlIH / , 5 - 3 neMeH T bi CH CTe"'lbl 

IlhIDOAiI , K a I< U 4 , HO none H3Me\-100 p e n o 1.1,J IH 1. = 0,5 CM . 

3AKnI04EHlt1 E 

OCH OBH we pe 3yn bTa Tw no $O pMMpOB a H M ~ Ma rHMTHoro non A $a30T po

Ha C CMCTeMoA B~ B OA a nY4Ku MO~HO C$OpMynM po BaT b c neAY~~ M M 06 pa

30M:
 

1 . C$OpMMpO BaHHoe Ma r HMTHoe none 06 ec ne 4MBaeT B03MO)(( HOCTb
 
yCKope HMA nY4Ka AO KOHe 4Ho r o paAM yca c OTKn OHA ~~MM KaHa nOM.
 

2 . B 06 nac TM pa CKa4 KM paAM anbHW X Kone6a HMA MarH MT Hoe non e
 
YAOBneTBop Ae T Tpe60BaHMAM per eHepaTMBHor o MCTOAa BWB OAa nY 4KD
 
AnA Z < 0 , 5 CM.
 

ABTOPW B wpa ~ a~T 6na rOAa pHOCTb B .n .nMM Tp~eBCKO MY M n .M . OHM 
~ eHK o 3a nOC TOA HHoe O H~Ma HM e K pa60 Te, B. B.AxMaHOBY M B. B. Ka
nMH M4 eHKO - 3a 06ec ne4 e HMe pa60T W CMCTeMW nMT a HMA )((ene3HO- TOKOBOA 
ceK4MM Ka Hana , B.H. CaeHKO, r .H.C aA$ ynMHoA M 3 . H. WMwnA HHM KOBOA 
3a nOMO~ b B npOB eAeHMM Ma r HMTHWX M3Me pe HMA. 
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