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BBeJleane 

- IlplI C03/l8HIIII MaI'HIITHblX none:u YCKOplITene:u II aneM0HTOB IIOHOOIITII

qecKIIX CIICTeM llplIXO)lHTCSI paCC'!HTb!B8Tb M8I'HIITHbi0 nonsi cpeppOMaI'HHTHbIX 

aneMeHTOB cnO)KJIOH KOHcpnrypaunn. B nocneanee BpeMSI )lOCTHI'HYT 3H8'III-

TenbHb!X nporpecc B MeToaax pac'!eTa pacnpeaeneun:u MaI'HIITHhlX noneu, 

38BIICSIIIIIIX OT JlBYX npOCTpaHCTBeHHb!X nepeMeHHb!X, 011y6n1IKOB8Hbl paooTbl 

110 OIIIIC8HIIIO psiaa nporpaMM ami 8BM, 11p1IM0HS10Mb!X npn '!IICneHHbIX pacqe

Tax none:u M0TO)l0M KOH0'!Hb!X pa3HOCTe:ul 1-4. 11-16/, OTnlI'IIITenbHbIMII qep

TaMII 9TIIX nporpaMM SIBnSIJOTCSI: 

a) HCITOnb30B8H1I0 llp!I Bbl'!IICneHIISIX peanbHOfi X8p8KT0pHCTIIKH cpeppo-

M8I'H0TIIK8 µ ( B) µ - npounuaeMocTb, ll - IIHAyKUIISI MarHIITHoro nomh 

6) B03MO)KJIOCTb uanO)K0JIIISI pasnlI'IHOI'O T!Illa KOOpJl!IH8THbIX ceTOK ua 

oonacTb nomr; 

B) llp!IM0H0HII0 penaKC8UIIOHHOI'O MeTO)la np!I nonyqeHIIII ~ouequopas

HOCTHOI'O perneHIISI B ysnax ceTOK, 

_Bb!OpaHHblll TIIII ceTKH B 3H8'IIITenbHOH CTenemr onpeaensieT MeTO)lHKY 

Bbl'IIICneHIIH II Knacc peIIIaeMbIX sa)laq. 

Ha1Inyqw1Ie pesynbTaTbI aa10T. SIBYL II TRIM - M0TO)lhl 1 H83~8HHhle 

B cooTBeTCTBHII c nporpaMMaMII ansi 8BM, B rrporpaMMax THITa SIBYL 

IICITbnb~yeTCSI npsiMoyronbH8SI HnH KB8JlpaTH8SI perynSipHhle ceTKH, rrprr'IeM 

nlIHIIH BHyTpeHHHX !In!I BfiernHIIX rpaHHU 38)l8'III MOI'YT He COBll8)l8Tb C mrn11-

S!MII ceTKH. TaKne nporpaMMbl xapaKTepH3YIOTCSI TeM, 'ITO perneHHe B nil-
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HeHHOii ( µ = const ) II HenI1HeiiHoH ( µ = µ (B)) o5nacT.HX Hax0Jl.HTC.H OT~ 

aenbH0, a aaTeM yaoBneTBOpmoTC.H ycnOBII.H COilp.HllieHIISI Ha BHyTpeHHIIX 

rpaHlll18Xo lln.H Hailny'IWeH armpOKCIIMaUIIII ycnOBIIH COilp.Hllie_HIISI. Ha BHyT

peHHIIX rpaHIIUaX B nIIHeHHOH o5naCTII paccMaTpIIBaeTC.H ypaBHeHI1e OTHOCH

TenbH0 MOJlH¢HIIIIPOBaHHOI'O CKan.HpHOI'O IlOTeHUilana. TTepe'IIICneHHble oco-

5eHHOCTH nporpaMM onpeaenmoT orpaHH'leHH.H Ha reoMeTpllIO paCC'IHTbIBae

MhIX noneii. HarrpnMep, an.H nporpaMMhI 

orpaHn'leHn.H/1/: 

SIBYL I1Me10Tc.H cneay10mI1e 

1) pac'leT B03MOllieH TonbKO anSI C n H MaI'HIIT0Bj 

2) aonycKaeTCSI Hann'lne nnwb JlBYX o5nacTeH (nI1HeHHoii II HenI1HeH-

HOH) j 

3) 'IHCno IlpSIMOyronbHblX o5nacTeii c TOKOM He 5onbwe 40; 

4) rronrocHhIH HaKOHe'IHIIK JlOlDKeH HMeTb BhIIIyKnyro ¢opMy; 

5) BHeWHSISI rpaHnua - o5SI3aTenbHO rrpSIMoyronbHHKj . 
6) o5SI3aTenbHO HanH'IHe CHMMeTpHH OTHOCHTenbH0 Me)lilaHHOH rrnoc-

KOCTH. 

OTMe'laeTcSI, 'ITO SIBYL - anIIHHa.H rrporpaMMa co cnolliHOH cncTe-

M0H KO)lllpOBKH HH¢opMaUHH H MHO)KeCTBOM ¢opMyn JlnSI 9co5bIX TO'leK. 11r

H0pilp0BaHne oco5eIJHOCTeH rrporpaMMbl rrpHBO)lHT K nony'leHHIO HeBepHbIX 

peaynbTaT0Bo 

TiporpaMMa TRIM /2,3,4/ SIBnSieTCSI 6onee o6meii:, 'leM SIBYL, 

n pewaeT TaKne aaaa'ln, anSI KOTOpbIX SIBYL He MOllieT 6b!Tb ncrronb-

30BaHa. B rrporpaMMax THIIa TRIM ncrronb3YIOTCSI. HeperynSipHbre ceTKII, 

rrpH'IeM BHyTpeHHHe n: BHeWHHe rpaHHUhl o6naCTH ne)KaT Ha nHHHSIX ceTKlio 8THM 

cpa3y o6nerqaeTCSI arrrrpOKCIIMaUIISI ycnoBHil: conpSillieHIISI Ha BHyTpeHHIIX 

rpaHI1uax. B rrporpaMMax TI1rra TRIM ncrronbayeTCSI TOnbKO BeKTOpHbiii 

llOTeHunan, H 3a)la'la MO)KeT pewaTbC.H KaK anSI BCeil: o6nacTII rronSI, TaK 

II ee 'lacTeii. 

Oco6eHHOCTH nporpaMMhI TRIM cneayromne: 

1) HeT _HHKaKHX orpaHI1'1eHHii Ha ¢opMy MaI'HIITa, KaTyWeK H T.a.: 

2) aorrycKaeTCSI Hannqne HecKonbKHX o5nacTeii ToKa, )Keneaa, Boaayxa; 

3) BHYTPH llieneaa MoryT 6bITb o6nacTH c paann'IHhIMH MarHIITHhIMH 

xapaKTepHCTHKaMH /}-_ ( 8) , . B TOM 'IHcne nyCT0Thl. H T0KHj 
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4) rrnoTHOCTb ToKa MO)KeT HMeTb mo5oe rrpocTpancTBeHnoe pacrrpeae-

nenne; 

5) none M0)KeT HMeTb KaK HeCHMMeTp!itIHyro, TaK II CliMMeTpli'IHYIO reo

MeTpHIO C OJlHOH nmr JlBYMSI rrnocK0CTSIMII CUMMeTplili; 

6) rrporpaMMa MO)KeT ·nc_rronb30BaTbCSI amI pacqeTa rroneH c aKcHanbttoii: 

CHMMeTpUeH. 

TTpn pa6oTe TRIM Tpe6yeTCSI 6onbWOH o6oeM orrepaTHBHOH rraMSITII 

3BM, T.K. rrporpaMMa ncrronb3yeT neperynSipHyro ceTKY u SIBnSieTcSI 6onee 

yun:BepcanbHOH 1 qeM SIBYL . ITo:;:l'I;oMy aorrycTHMOE; 'IHcno y3n0B B rrporpaM

Me !Ipll TOH )Ke orrepaTHBHciii IIaM.HTH MeHbWe, qe~r y rrporpaMM THIIa SIBYL. 

BcnencTBHe sToro rrporpaMMa o6nanaeT MeHbIIIeH paspernaromeii: crroco5nocTbro 

JlnSI paC'IeTa MarHIITHbIX sneMeHTOB TOIIKOH CTpyKTypbl, OaHaKo 8TOT neao

CTaT0K B HeK0TOpOH CTeneHH KOMITeHcnpyeTCSI ,:eM, .. 'ITO B o5naCTH, npencTaB

nSiromeH H_an:6onbIIIIIii: IIHTepec, M0)KHO pacrronaraT~- 0TH0CIITenbH0 6onbIIIOe 'IIIC

no ysnoB 6naronapSI neperynSipnocTn ceTKII, 

TTporpaMMa npl!MeHSieTCSI nnSI paC'IE!Tf\ KBaapyrronbHbIX, ceKCTyrronbHb!X 

Mal'HIITOB, a TaK)Ke Mal'Hl!TOB nn.H llY3blpbKOBb!X KaMep. 

B Tex cny'IaSix, Korna pacc'ln:TannaSI neperynSipHaSI TpeyronbHaSI ceTKa 

ne ynoBneTB0pSieT HeKOT0pb!M neo6xonJIMbIM ycnoBII.HM, B03MO)KHbl 3Ha'Il!Tenb

Hb!e norpernnocTJI B aanbHeHIIIeM perneHHH sana'IH. ITosToMy B03HJIKaeT neo6-

xonn:MocTb B ITOBTOpHOM pac'IeTe K0OpJl!IHaT ceTKII, TTpouecc ~HOI'0KpaTnoro 

renep1IpoBaH11SI ceTKH yrrpomaeTc.H 6naroaap.H rrpnMeHenuro crreu11anbHbIX rron

rrporpaMM n: ocu11nnorpa¢a co cBeTOBbIM KapaHnarno11,1/5/. 

TTpn: cocTaBneHHH rrporpaMMbl pac'leTa MaI'HHTHbIX rroneii HaMH 6bmO 

oTaaHo rrpearro'ITeHne TRIM -MeToay, K Ha,;any ~a6oTbI Haa rrporpaMMoii 

6bmo H3BecTHo, 'ITO rrporpaMMa, TRIM HanncaHa Ha SI3bIKe FAP )llISI 

IBM 

Ha 

7094/6/. ( Tio3JlHee cTano H3BecTHo, 'ITO cyruecTByeT BapnaHT FRIM 

FORTRAN IV· nn.H CDC-66QQ/3/). TTosToMy BosHnKna neo6xon~Mo'cTb HarrH-

caTb rrporpaMMY nnSI 3BM O11Hl1. B HaCTOSimee BpeMSI C0CTaBne_Hbl rrporpaM

Mbl Ha Anrone anSI 3BM C'JG -1 604A n Ha cfJopTpaHe JllISI 3BM E3CM-6. 
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ITocTaHOBKa 3anaqn 

3ana"!a CBO/WTCH K pernemuo Hemrnei1:HOI'O 8nnHIITH"!8CKOI'O ypaBH8HHH: 

a [ 1 a II J a [ 1 a a J O 4 
. < , ·> ___ -• _ +- -·-- =- , 77] x,y , ax µ ax ay µ ay ( 1) 

rne u - Z - KOMIIOH0HTa B0KTOpHoro 

neKapTOBhl KoopnbHaThl (cM); j 

2 

rroTeHunana MarHnTHoro rronH, 

- IInOTHOCTh TOKa, rrpoTeKaro-X, y, Z 

IUero B z - HarrpaBnemm (a/CM ) ; µ,., µ ( I i,{l'ad ( u) I } - Mar HllTiiaH 
IIpOHHUaeMOCTh <peppoMarHHTHOH cpen&1. 

YpaBHeHne ( 1) pernaeTcH rrpn KpaeB&IX ycnoBnHx: 

a) u = 0 Ha BHernHeiJ: rpaHnue, ( 2) 

6) a; 0 
= 0 Ha MennaHHoiJ: rrnocKocTn nonH, rne . U - B8KTOp HOpMann. 

rne u 

Ha BHyTp8HHHX rpaHnuax nomKHb! 6b!Tb BhIIIOliHeHbl ycnOBHH conpmKeHiiH: 

a) (t. wad (a )) - Herrpep&IBHo, 

6) L. (it grad ( u )) 
µ - Herrpepb!BHO. ( 3) 

llnH cny"!aH _aKcnan&Ho-cnMMeTpH"!Horo rronH ypaBHeHne _( 1) HMeeT Birn: 

a I . a (ru ) a I a (ru ) 
-[- ---J+-L----]=-0,4rrj(.r,z )., az µr az ar µr ar . 

(1) 

H i-¢- KOMIIOH8HTbl IIOTeHunana H rrnoTHOCTH TOKa COOTB8TCTB8HHO. 

fpaHH"!H\ie ycnoBHH B 8TOM cny"!ae cnenyIOIUne: 

a)ru,,,ar2 rrpn r ➔ 0, a= coast (r ), 

6) r u =: 0 Ha BH8lllHHX rpaHHI.lBX, 

B) olr u J = O 
a ➔ . n 

Ha MennaHHOiJ: IInOCKOCTH. 

YcnOBHH corrpHmeHnH: 

(5) 

a) (Z ~rad (ru )) - HerrpepbIBHo, 

6) - 1- (;; grad ( r u )) - HerrpepbIBHo. 
µ r . 

( 6) 
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feHepaTop ceTKH 

nm1 pememrn ( 1) B KOH9tJHo-pa3HOCTHOM Bune Heo6xonHMO IIOCTpoeHHe 

TaKofi HeperynsipHOfi TpeyronbHOfi C9TKH, tJT06bI BHyTp9HHHe H BH9llIHH9 rpa

HIIllbI ne:>!rnnn Ha ee KOopnnHaTHbIX nIIHHSIX. TTpHMep TaKofi ceTKH rrpuBeneH 

Ha puc. 2, rne u306pa)KeH 1-tt KBanpaHT KoHqmrypauuu MarHnTa CTT-57/7 I. 

nocTp09Hll9 C9TKH, T~e. Ha_XO)KneHHe KOopnnHaT Y3llOB ( r, Z ) , BbIIIOllHSl

eTCSI rro anropuTMY A.M. Winslow /2/ cnenyJOIIIHM o6pa3oM. 

CocTaBnsieTcSI noruqecKaSI nuarpaMMa 3anatJu (pnc. 1), KOTopasi rrpen

cTaBnsieT co6ott KBa3HIIpSIMOyronbHHK perynsipHofi TpeyronbHOfi C9TKH (tJHC

no y3noB Ha Ka)Knofi ropn3oHTanbaofi nuaun onnHaKoBo). B rrpenenax nor~

qecKofi nuarpaMMbI C IIOMOillblO ropH3OHTanbHbIX, HaKnOHHbIX ll 3Hr3aroo6-

pa3HbIX nHHHfi Bbin9llSIIOTCSI onaa unu H9CKOllbKO cneny!OIIIUX o6nacTefi: TOKa, 

)K9ll93a, BO3nyxa ll o6naCTb C IlOBbilll9HHOfi rrnoTHOCTblO y3noB. TaKHM o6pa-

3OM, orrpenensieTCSI )K9llaTenbHOe KOlllltJeCTBO Y3llOB B Ka)Knofi ll3 o6nacTefi. 

BbrneneHne o6nacTefi ocymecTBnsieTcsi 3anaHneM uenotJucneHHbIX Koop

nnHaT orropHbIX y3noB C yKa3aHHeM TUIIa coenHH9HHSI Me)Kny HHMH. KpoMe 

Toro, orropHbIM y3naM IIpHIIHCb!BalOTCSI KOopnnHaTbl Tex TOtJeK peanbHOfi KOH

qmrypauuu ( puc. 2), B KO~OpbI9 nomKHbI rrepefiTH naHHbI9 Y3llbI rrpu B3aHMoon

HO3HatJHOM rrpeo6pa3oBaHHH rrpocTpaHCTBa norutJec::Kofi nuarpaMMbI ( pnc. 1) 

B rrpocTpaHCTBO peanhHofi reoMeTpHH ( puc; 2). B peanbHofi reoMeTpHH rro

cnenoaaTenhHbie orropHbie Y3llbl Bcerna coenHHSIIOTCSI OTp93KaMH IIpS!MbIX. Ha 

OCHOBaHHH 9TOfi HH~OpMaUHH C IIOMOIII~IO nHHefiHofi HHTeprronSIUllll 3ana10TCSI 

rpaHHtJHbie 3HatJeHHSI Ha BHYTP9HHHX ll BH9llIHHX rpaHnuax nnsi ~YHKUHfi r , ·Z 

(puc. 2) H pemaeTcsi 3anatJa llupuxne cHatJana nnsi rrpu6numeHHoro nuaefiaoro 

ypaBHeHHSI narrnaca, a 3aTeM nnsi TOtJHOro HenHHefiHoro ypaBH9HHSI M9TOnOM 

orrTHManhHOfi Bepxaefi penaKcauuu/8/. 

TToMHMO IIOCTp09HHSI ceTKU rrepBaSI tJaCTb rrporpaMMbI - .. reHepaTop 

ceTKU" - HaKarrnuBaeT OTHOCHTenbHO Ka)Knoro TpeyronbHHKa pa36HeHHSI cne

nyJOIIIYIO HH~OpMaUnJO: 

a) 3HatJeHne µ ( r , z ), 

6) 3H8tJ9HHe i (r. z) 
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3TH 3H8'10HHSI Bhl'IHC11SIIOTCSI Ha OCHOB8HHH OTHeceHHSI BCex yanoB K TOH 

HnH HHOH o5naCTH. fpaHH'IHbie Y31Ihl o5nacTeil: H3BeCTHbI H3 HCXOllHhIX ll8H

Hb1X 3a,[latJH. 

nnsi BbI,[leneHHSI BHyTpeHHHX TO'leK llaHHOH o5naCTH nyTeM npHCBOeHHSI 

HM onpelleneHHhIX 3HatJeHHH ycnoBHhIX tJHcen npHMeHSieTCSI npoue11ypa , onH

caflHaSI B pa5oTe/8/. 0Ha 38K1IIO'laeTCSI B cne11y10meM. 3a11a10TCSI KOOpllHH8Thl 

'CTapTOBOH' TO'IKH, HaBep_HSIKa SIB1ISIIOmeil:CSI BHyTpeHHeil: no OTHOllleHHIO K ll8H

HOH o5naCTH. TotJKa noMeqaeTCSI ycnoBHhIM 'IHCnOM u ocymecTBnSieTCSI nepe

XOll B HenoMetJeHHYIO COC01lHIOIO H T.ll. Ilpouecc 3aKaHtJHBaeTCSI, Kor11a Bee 

coce11H ll8HHOH TO'IKH - nli5o IIOMetJeHHhie, nn5o rpaHH'IHbie Y31Ihl. TaK orrpe-

11enSIIOTCSI BCe BHyTpeHHHe TO'IKH. 

Ilocne pa50ThI "reHepaTopa ceTKH" netJaTaIDTCSI KOOpllHHaTbI yanoB 

pa35HeHHSI, Ha'l'.anhHhJe 3HatJeHHSI u · II µ B TpeyronhHHKax, a TaK:lKe 

HH¢opMaUHSI O rrnoTHOCTH TOKa, rrpHnHCaHHOH Ka:lKllOMy TpeyronhHHKY, Ilony

'10HHaSI ceTKa npellCTaBnSieTCSI B rpa¢H'l0CKOH ¢opMe Ha rpa¢orrocTpOHTene 

¢HpMhI "CALCOMP'3BM E3CM-6. tfacnoBaSI HH¢opMaUHSI 11nsi pa5oThI 2-il: 

'1'.aCTH nporpaMMbl 3aIIOMHH80TCSI Ha .M.arHHTHOH neHTe. 

PenaKcauHoHHaSI rrporpaMMa 

Ilocne arrrrpoKCHM8UHH ypaBH0HHSI (1) KOHetJHO-p83HOCTHhlMH ypaBH8HHSIMH 

B03HHKaeT Heo5XOllHMOCTh Bhl'IHC1ISITh B K8:lKllOH TOtJKe ceTKH 3HatJeHHe rro

TeHuHana no cne11y10meMy Bhipa:lKeHHID ( CM, pHc, 3): 

n+l n 6 ( 7) n w [ }: W n { U n,n+l -un)+SJ. u =U + 6 

I 
n i=1 i i 

w. 
1=1 I 

r11e n 

HTepaUHH, 

HOMep HTepauHH, wn - ¢aKTOp BepxHeil: penaKCaUHH Ha n -HOH 

S - ¢yHKUHSI HCTO'IHIIKOB 1 

. 4 6 • 

S =:r" Ij 
i=l i 

I q I • 
+- i+-

(8) 

2 2 

10 

., 
·I 

,it(. . l 

1ll 

! 
j 

_j 

r]le j 1+-}- - nnOTHOCTh TOKa B 
-TOM TpeyronbHHKe, q 1+...!... 

TpeyronhHIIKa, w 
I 

2 • 
- Koa¢¢HUII0HT CBSI3II (pnc. 4), 

1 1 1 w =- ( ctg0. 1 + --- ctg 0 . 
1 2 /l. I •+- fl. I 1 - 2 

•+2 2 •-2 

) . 

nnomaJlh 

( 9) 

nnsi TOtJeK, pacrrono:lKeHHh!X Ha MenHaHHOH nnocKOCTII ( pHc, 5)' npo-

HCXOJlIIT Bbl'IHCneHne no ( 7), ( 8), ( 9) npu ycnOBHII, 'ITO 

µ =µ =µ =oo 
4 -t-_1. 5 +..L 6 +-1. 

2 2 2 

EcnH aapaHee H0H3BecTeH onTHManhHb!H ¢aKTOp penaKcauHII W 
I 

TO IIpH-
. opt 

5nH:lK0HIIe K HeMy llnSI nHHeil:HOH o5naCTH npoHCXOllHT cneny10mHM o5pa3oM: 

I 
w 1,375. 

tJepe3 Ka:lKllbie 10 HTepauuil: Bb!'IIICnSIIOTCSI: 

d 
n 

a n 

I I u. 
i=l t 

n- I 
-u I, 

.. 
n+l n 

d I= I I u -u I I. n+ i=l i 

n 
T/ = 

d n+l 

d n 

r,[le a - 'IHCno Y31IOB aanatJH. 

Ilpu ITJnl <l HMeeM: 

2 

,\ n 

n 
w 

opt 1 + [ i -( ,\ n) 2] ½ - 0,01, 

wn+I n 
= 0,05 •W opt 

11HatJe 
n+l 

-w 
n 

=W 

n 
+ 0,95w 

wn+T/n-1 

W n,JT/ n 

11 
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T1oK838Tenh CXOilHMOCTH rrpouecca Bbl'IHCmieTCH H3 cnenyJOIUero Bbl

pa)KeHHH: 

n+I ~ n+l 
e 

I I un+I 
i=l i 

( 11) 

n+I -6 -7 
ITpH e ~£ 0 = 10 -:-10 C'IHT80TCH, 'ITO pacqeT 38KOH'I0H, 

K pHBbie H3Me H0HHH , BenHqHHbl <u = <u ln J H e = e (n) nnH pacqeTa 

reoMeTpHH rronH MarHHTa, IIOKa38HHOH Ha pnc. 2, ':rrpHBeneHbl Ha pnc. 15. 

H a5nJOnaeTCH '5nICTpoe yM0Hhlll0HHe BennqHHbI e IIpH nocTH)K0HHH OIITH-

ManhHOro cpaKTOpa penaKCaUHH, paBHOro B naHHOM cnyqae (,J opt = 1,98, 

JlnH CTa5nnH3aUHH rrpouecca Bbl'IHcneHHH IIpHHHMaeTCH, 'ITO B HenH

H0HHOll o5nacTH <u 
O = copst (n) =1,2. ITocne rrpoBe.oeHHH oqepenHo:il: HTe

paunn rrepeC'IHTb!B8JOTCH 3H8'10HHH IIpOHHuaeMOCTH BO BCex TpeyronhHHKax, 

IIpHfianne)KaIUHX HenHH0HHOH o5nacTH, IIO cnenyJOIU0H cpopMyne: 

1 1 1 · 1 
-- =-+ 0,1(-- -~), 

/1- n+I /l n /1- HOB, /1-
( 12) 

HOB. ( I I rne µ = f V u ) orrpenenHeTCH rro Iv u I Hs Ta6nHun1 nnH naHHoro cpeppo-

MarHeTHKa, Bn1'1HcneHne IV u I nnH TpeyronhHHKa ( pnc, 5) BeneTCH rro 

cpopMyne: 

2 

( V u) 
I a 

,i7.Iu~S2 
q 1=1 I i 

1 
-(u 1u 2ctg0 3 +u 2u 3ctg01 + u 3 u 1 ctg02 ), 
q 

rne q - rrnomanh TpeyronhHHKa, Si - nnHHhI ero cTopoH, 

( 13) 

0 i - yrnn1, 

rrpoTHBone)KalUHe COOTB8TCTBYJOII{HM CTOpoHaM, U - 3Ha'IeHHH IIOT8HUHana 

B BeplllHHax. 

Bnrq:iicneHH8 HHilYKUHH MarHHTHoro IIOJ'lH Ha MenHaHHOH IIJ'lOCKOCTH Bbl

IIOnHHeTCH IIO cnenyJOil{HM cpopMynaM/9/: 

au n ' 
B =-= I u(x )<u' (x), 

y ax k=O k k ( 14) 
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rne n 

w ,k (x) = w k l 
i=O 

i,h 

i" 
X -Xi 

, X = Xi • j = 1,2, .. , n' 

( CM. pnc. 7) 

(x - x 0 )(x -x 1) ... (x-"k_l(x-xk+t ) ... (x-xn) 
Wk (x) = . . 

(x - X )( X - X ) ••• ( X - X ) ( X - X ),. (x -x 
k O k 1 k k- 1 k k+I k n 

ITpn BbI6ope x T8KlIM o6pa3oM, KaK YK838HO Ha pnc. 7, lI 

ITonyqaeTCH Hannyqrnee qncneHHoe Bb1qncneHne rrpolI3BOJlHofi ~ 
ax 

ITplIHlIM80TCH n = 4. 

Xo-t X t 
X 

2 

06brqHo 

KpoMe BY rrporpaMMa BbiqncnHeT KOOpJllIH8Tb! cnnOBb!X nnmrfi C 38-

naHHbIM rnaroM ITO 3Haqemuo ITOTemrnana. 

Bb!X 

HaITncaHa ITporpaMMa, yITpaanmoruaH ITOcTpoeHneM pacITpeneneHnH cnno

mrnnfi 3anaqn c ITOMOIUhIO "CALCOMP" - rpacjJoITocTpDirTenH. 

Pe3ynhT8Tb! Bb!qlicneHnfi HaKarrnnBaIOTCH Ha M8I'HlITHOfi neHTe nnH ITpo-

non)KeHnH cqeTa. 

B ITporpaMMe lIMeeTCH B03MO)KH0CTh paccqnTb!Ba·Th aKcnanhHO-ClIMMeT

pnqHbie ITonH, Ho B pacqeTax 6bmlI 3aMeqeHbI ornn6Kn TnITa "cToHqefi E-onHhI" 

B6nn3n ocn ITonH, !qTo 6bmo TaK)Ke OTMeqeHo N.J. Diserens /3/. ITpn yqeTe 

peKoMeHnaunn a/3/ ITo ncrrpaaneHnIO own6oK O)KlI.QaeTcH xopowaH pa6oTa 

rrporpaMMbr n B cnyqae aKcnanhHO-ClIMMeTpnqHoro rronH. 

Pe3yn&TBThl pacq~TOB 

HaITncaHHaH ITporpaMMa 6bma ncITonh30BaHa nnH BhmonHeHnH pHna ITpaK

TnqecKHX pacqeTOB. B qacTHOCTlI, paccqnTbIBanach KplIBaH HaMarmrqnBaHnH 

i MaI'HlITa CIT-57 (pnc. 8) -_B ITpenITonO)K0HlilI JlByMepHOCTlI KOHcjJnrypaunn Mar-
l .-

HlITa B neKapTOBb!X KoopnnHaTax. B nefiCTBlIT0nhHOCTlI, MaI'HlIT CIT-57 lIMeeT 

unnnHnpnqecKnfi ITonIOc n rrpHMoyronhHhre HpMa. Ha pnc. 8 rrpencTaBneH 2-tt 

KBanpaHT MaI'HlITa C lI306pa)KeHneM ClinOBb!X nlIHlIH. ITyHKTHpHofi nlIHliefi ITO

K838Hbl KOHTypb! qiaKTliqecKofi reoMeTpnn MarHnTa, ecnn oHn oTnnqannch OT 

ITplIHHTb!X B pacqeTe. Ha pnc. 9 rrpnaeneHbl nnH cpaBH0HlIH pacqeTHaH lI 8K-

18 

·11 
~ ·b. 

CITe plIM0HTanhH8H KplIBbie H8M8I'HliqlIB8HlIH MaI'HlITa. PacXO)KJl0Hlie pe3ynh

T8TOB COCTaBnHeT = 4% II, B OCHOBHOM, CBH38HO C OTnnqneM reoMeTpliil: 

MaI'HlITa OT JlByMepHofi, HeToqHOCTh!O ( = 1%) OITpeneneHlIH TOKa n yITpome

HlIHMlI reoMeTplilI ITOnH, ITplIHHTOH B pacqeTe. 

BTopofi pacqeT 6bm ITpon3aeneH c uenhIO orrpeneneHnH ITorpernHocTefi, 

BHOClIMb!X lI3-38 HeToqHoCTlI MonennpoBaHlIH ( K = 1 : 5, 22) pa3MepoB . 

HpMa lI ITOnO)K0HlIH KaTyllieK Ha Monenn MaI'HIITHOll ClICT0Mhl YCT8HOBKII 

"¢>" I 10/. Ha pnc. 10 rrpnaeneHbI 1-e KBanpaHThI KOH<pnrypaunn MarHIITa 

CIT-57, lICITOnh3yeMOI'O nnH MonennpoBaHlIH MaI'HlITHOll ClICT0Mbl ycTaHOBKlI 

'¢>"'' lI M8I'HlIT8 E-1, paccMaTplIB80MOI'O B ITpoeKTe ycTaHOBKlI "¢>"'. 

ITyHKTlipHOH nnanefi ITOK838Hbl ITpocjJnnh ITOnIOCHOI'O HaKOHeqHnKa lI CITlI

panhHbl0 illlIMMbI. Banny y)Ke YITOMlIHaBrneHCH H0JlOCTaToqHoil: ·pa3pernaIOIU0H 

cIToco6aocTn ITporpaMM TlIITa TRIM 6bmo HeB03MO)KHO yqecTh TOHKYIO CTpyK

Typy ClICT0MbI, ITO 8TOMY B pacqeTe ITplIJIHT ITnOCKlill ITOnIOCHblll H8KOHeqHij:K. 

PacCMOTpeHne ITO-ITpe)KHeMy aenocb B neKapTOBbIX KOopnnHaTax. Pe3ynhT8Tbl 

pacqeTOB 8TlIX MaI'HlITOB HapHny C 8KCITepnMeHTanhHbIMH naHHbIMH nnH CIT-57 

ITpnaeneHbI Ha pnc. 1 1. PacqeT BbmonHeH rrpn aennqnaax rroneii: B 3a3ope 

ITOpHnKa aennqnffbl ITomr B ycTaHOBKe "¢>" /_10/. CpaBH0HlI0 OTHOClITenhHbIX 

KplIBbIX ITOK83bIBaeT coarraneane pacqeTHOll II 8KCITepHM0HTanhHOll KpHBOll 

c ToqHOCTh!O no = 1%, Torna KaK pacqeTHb!0 KpliBhie nnH· E-1 n CIT--07 

coarranaIOT c ToqHOCThIO no = 0,5-% B pa6oqeM nnarra3oHe pannycoa/ 101_. 

OnHaKO B cnyqae pacqeTa E-1 ITpOIICXOJllIT yMeHhill0HHe ypOBHH ITOnH 

ITO cpaBH0HHIO co cnyqaeM CIT-57, qTo, BepOHTHO, ITpOlI30illno H3-3a 6onhlli0H 

JlnlIHbl cpenHeH nHHlIH MaI'HHTOITpOBOJla E-1. CpaBH0HHe pacqeTOB nnH E-1 

ITpn pa3nnqHbIX xapaKTepncTHKax MaTepnana qieppoMarHeTnKa ( pno, 11, 12) 

ITOKa3ano OTCyTCTBlie pa3nnqnH OTHOClITenhHbIX KpHBb!X lI yaennqeHHe ypoBHH 

ITOnH nnH -MaTepnana C 6onee BbICOKOH M8I'HHTHOH ITpOHlIUaeMOCTh!O, I-fa pac

qeTOB 6bm cnenaH BbIBO.tt, qTo MaI'HlITOITpOBO.tt .ttnH ·paccMaTplIBaeMb!X KOHcjJn

rypaunfi MarHlITOB He oKa3bIBaeT annHHlIH Ha pacITpe.tteneHne ITonH B 3a3ope 

MarHnTa n MO)KeT 6bITh xoporno orrncaH MonenhIO o.ttHoMepHofi. rrpoBOJlHIUefi 

nlIHHH, ITpH lI3M0H0HlilI ITapaMeTpOB KOTOpOH M0HH0TCH nllillh ypoBeHh ITOnH B 

B 3a3ope. 

19 
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TpeTHii pac'!eT 6bm BbmonHeH JJ.mr C -o6pasHoro aHannsIIpyromero Mar

HHTa c uenbro orrpeJJ.eneHHH paaMepoB pa6o-qefr o6nacTH sasopa. feoMeTpHH 

BepxHeii rronoBHHbl MarHHTa C HaHeceHHOii ceTKOH H 3Ha'10HHHMH rrpoHHuae

MOCTH B TpeyronbHHKaX rrpHBe]J.eHa Ha pnc. 13. 

PesynhTaTbl pac'!eTa rrpHB0JJ.0Hbl Ha pnc. 14 BMeCTe C KpHBoii, rrony'1eH

HOH rrpH KOH~OpMHOM rrpeo6pa3oBaHHH rrpHMoro yrna C 6eCKOH0'1Hb!MH CTopo

HaMH. Pa60'1aH o6nacTh, rJJ.e H3M0H0HHe rronH He rrpeBb!ll!aeT 4·10-3 OT ypoB

HH rronH orrpeJJ.eneHa paBHoii L = 16 CM rrpn mnp1rne rronroca 30 cM. 

3a.KllIO'leHHe 

I1crronh3yeMaH MeTOllHKa pac11eTa rroneii pacnrnpHeT B03MO:lKHOCTH rrpo

eKTnpoBaHHH pa3nH'IHb!X MarHHTHb!X CHCTeM. 

Ha OCHOB8HHH BhlIIOnHeHHhlX paC'IeTOB: 
. ' 

1. Oueaeaa Oll!H6Ka H3-38 H8TO'IHOrO MonennpoBaHHH MarHHTHOH CHCTe-

Mbl cpa3oTpoaa c rrpocTpaHCTBeaaoii Bapnauneii rronH nRn OI1HI1 aa aneKTpo

, MaranTe CTT-57. 

2. I1oKa3aHo, 'ITO BbI6op KOH<pHrypaUHH MarHHTOIIpOBOll8 H rronIOCHb!X 

HaKOH0'IHHKOB CllCTeM, 6nH3KHX K llByMepHbIM, THIIa aaanH3Hpy10mero Maran

Ta Mo:lKeT 6b1Tb cnenaH pac'!eTHhIM crroco6oM 6e3 MonennpoBamrn. 3To crrpa

BennnBo H llnH o6naCTH H8Cbilll0HHH :lKene3a. 

3. OrrpeneneHbi orpaHH'I0HHH, CBH38HHb!e C TOHKOH CTpyKTypoii reo

MeTpHH rrong MarHH_THblX° CHCTeM. B 'I8CTHOCTH, pa3Mep MHHHManbHoro ll3-

M0H0HHH cpopMbl rromocHoro H8KOH0'IHHKa llOn:lKeH 6b!Tb He M0Hbllle Illara ceT

KH, 

4. BbIHCH0Hbl rryTH nanhH0Hlll0H pa60Tb! H8ll rrporpaMMOH llnH COKpame

HHH BpeMeHII pac11eTa H yBemrqeHHH 'IHCna y3noB ceTKH, 

ABTOphI 6naronapHT r.H. CaiicpynnHy 3a rroMolllh rrpn rrpoBenemm pacqe

ToB. 
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