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[enpto UCCIIEMOBAHMS SBISCTCS MOICIMPOBAHIE MATHUTHOTO TIOJS 1
pacyer MHAYKTUBHOCTH IIyHTa. [IpOBEIEHO MOAEIMPOBAHUE CTAIHO-
HApHOT0 MAarHUTHOTO TOJIA KOAKCHAIbHO IIYHTA C MCIOJb30BAHUEM
METOJIa KOHEYHBIX DJIEMEHTOB. PacCMOTpPEHBI OCHOBHBIE ATAIlbI II0-
crpoerust 3D-Mo1eTd MArHUTHOTO TOJIS IIYHTA B MPOrPAMMHOM Iia-
kere ANSYS Workbench. [lannsle ucciaeqoBaHHs IMOKa3ald, YTO
MarHMTHOE TOJIe TOKOBOTO TpeoOpa3oBarelisi COCPEIOTOUYCHO B BO3-
JYITHOM 3a30pe MeXIy MmiInHapaMu. Vccremyemas KOHCTPYKIHS
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IIyHTA MO3BOJIACT YMCHBIINTL BJIUSITHUC HapaBHTHOﬁ HWHAYKTUBHOCTHU
Ha €ro METPOJIOTHYECKUE XaAPAKTECPUCTHUKH. Ilo MOJCIN MarHuTHOI'O

IIPOrpaMMHOC obecrieueHne TIOJIsl pacCYMTaHa COOCTBEHHAS MHAYKTHBHOCTh KOAKCHAIBHOTO IIyH-
M3MEPUTEIIbHBIX CHCTEM, Mate- Ta C 3aJlaHHBIMU NapameTpaMu. [loayueHHoe 3HaueHNe WHIYKTUBHO-
MaTHU4YECKOE  MOJCITHMPOBAHHUE CTH KOaKCHaIBHOTO ITyHTa cocTtaBmwio 1,32 HI'H, 9TO oTIM4aeTcs OT

HU3MCPUTEIBHBIX CHCTEM. teoperndeckoro (1,7 ul'w) Ha 22 %.

KiaoueBble ciioBa:

KoakcnanpHbIi ITIyHT, MATHUTHOE TI0JIE, TApa3UTHAS HHTYK-
THBHOCTB, METOJI KOHEYHBIX d11eMeHToB, ANSYS.

BBeapenne

[Ipu ucCHBITAaHUSIX 3JIEKTPOIHEPTETUICCKOr0 000PYIOBaHMS, TAKUX KaK MOIIHbIE TpaHchop-
MaTOpBI, 3aIIUTHBIC YCTPOICTBA, CUIIOBBIC Pa3MBIKATENIM, KOMMYTATOPHI, JJIsl OCYLIECTBICHHUS] MOHU-
TOpWHTA W JAMATHOCTUKHU IeTieid, 0OHapyKeHUsI OTKAa30B 3JIEKTPOOOOPYOBaHUSA, a TaKKe MPH KOH-
TaKTHOW CBAapKe M HAHECCHHWH MOKPBITHA METOJOM MHKPOIYTOBOTO OKCHIAMPOBAHUS MPUMEHSIOT pe-
3UCTUBHBIC MPEOOPA30BATEIIM TOKA — IIYHTHI. [10 CpaBHEHHIO C APYTUMH JaTYMKAMH TOKA IIYHTHI 00-
JTAJa0T TaKUMH IPEUMYILIECTBAMHU, KaK MPOCTOTAa U OTHOCUTEIBHO HU3KAas CTOMMOCTH MCIIOJHEHUS,
BBICOKAsI TOUHOCTHh H3MEPEHISI, BO3MOXKHOCTH H3MEPSTh KaK MMePEMEHHBIN, TaK U MMOCTOSHHBIN TOKH.

[IpenmouteHusi OTAAIOT HIYHTaM, KOTOPBIC I YMEHBIICHHS COOCTBEHHOW WHIAYKTUBHOCTU
BBITOJIHEHBI 110 KOAKCHAJIIBHOMY TUIYy U 00J1a/1atl0T HanOosee CTa0MIbHBIMA METPOJIOTMYECKUMH Xa-
pakTepucTukaMu. Ha XapaKTepUCTUKH KOAKCHUAJIbHBIX LIYHTOB BJIMSIOT CBOWCTBA €r0 MarHUTHOTO
moyst [1, 2]. JIist onpeieieHus CTENEHN 3TOTO BIUSHHS HEOOXOIUMO 3HATh HE TOJNBKO PaCIpeIeeHne
MarHUTHOW WHIYKIUM TIO0 CEYCHHWIO MPOBOMASAINIMX 3JEMEHTOB, HO TaKKe 00JIafaTh JTOCTOBEPHBIMH
CBEJICHUSMU O BEIMYMHE COOCTBEHHOW MHIYKTHUBHOCTH IIyHTa. MarHUTHOE T10JIe ITYHTa MOXKET OBIThH
HaliJICHO KaK pellleHHe CUCTEMbl ypaBHeHHM MakcBeria. [lolydyuTs aHaIUTHUUECKOE PEIICHUE TaKUX
ypaBHEHUI HA MPAKTHKE OKA3bIBACTCS 3aTPYIHUTEIBLHO, OCOOCHHO B CIIy4ae TPEXMEPHOM 3a/1auu.

s perieHus TPEXMEPHBIX 3aJla4 MOTYT OBITh WCIOJIb30BAHBI Pa3IMYHBIC MATEMATHUYCCKUC
MeTobl. B wacTHOCTH, TpUMEHEHNE METO1a KOHSUHBIX AteMeHToB (MKD) mo3BossieT ¢ BRICOKOH TOY-
HOCTBIO aNMPOKCUMHUPOBATH CIOKHYIO TECOMETPHIO TIPU OTPAHMYECHHOM YHCJIC PacUeTHBIX y370B. Pac-
yeT ¢ nomotisio MKD peannszosan B mporpammuom nakere ANSY'SS, nperHa3HaueHHOM JIs PEIICHUS
ANEKTPOMArHUTHBIX, MATHUTOCTATHYECKUX, MEXaHUUYECKUX U JIPYrux BUAOB 3anad. Llenpro nanHoit
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paboThI sIBISIETCS MOJEIUPOBAaHKUE CTALIMOHAPHOTO MArHUTHOTO IIOJII KOAKCHAJIBHOTO IIYHTa B HPO-
rpamme ANSY'S Workbench u Haxoxaenne coOCTBEHHOM UHTYKTUBHOCTH NIYHTA.

MOI[CJIl/IpOBaHl/Ie MAarHMTHOIO IMOJisl HIyHTa

KoakcnanpHBII IIYHT MpencTaBisieT co00H M3MepUTENbHBI Ipeodpa3oBareih TOKa, KOHCT-
PYKTHBHO COCTOSILIMI U3 ABYX BJIOXKEHHBIX APYT B Apyra LWJIMHAPOB, IO KOTOPBIM TOK IPOTEKAET B
MIPOTHBOIIOJIOKHBIX HalpaBieHUsX (puc. 1). BHyTpeHHMI UINHAP U3rOTaBIUBAIOT U3 PE3UCTUBHOTO
MaTepuaia ¢ OOJBIIUM yIETbHBIM COMPOTHBICHUEM, HAIIPUMEp MaHTaHWHA. BHemHUI nunuHap, ce-
JIAaHHBIA U3 MEJIM, UMEET MEHbIIIee YJeIbHOE CONPOTUBIIeHHE. [IepBhIii TOKOBBIN BBIBOJ 3aKPEIUIEH Ha
BHYTPCHHEM LUWJIMHAPCEC, BTOpOfI BbIBO/JI — Ha BHCIIHEM, IIPU 3TOM BBICTYIIAA 3a I'paHUIBI HUJIHMHAPA.
HuauHIpEI 3NeKTPUYECKH COSIUHEHBI MEXy COOO0M MOCPEACTBOM TOKOMPOBOAIIEH 3arnymku. [1o-
TEHIMATFHBIA BBIBOJ PACIIONIOKEH BO BHYTPEHHEH IMOJIOCTH BHYTPEHHETO (PE3UCTHBHOTO) MMIHHIPA.
Bnaronapsl KOaKCHaJbHOU KOHCTPYKIIMH W PACIIOJIOXKCHUA NMOTCHIUMAJIBHOTO ITPOBOJa UIYHT XapaKTe-
PU3yeTCd MaJibIM 3HAYCHUCM COGCTBGHHOf/'I WHAYKTUBHOCTH.

Horenunansinie
BLBO/LI

Pesucrusian
pyOxa

Meanas
i

Toxkosue
BLIBO K

Puc. 1. KoHCTpyKITHS KOAKCHATBLHOTO IIYHTA

MogenupoBaHue MarHUTHOTO MOJISI MPOBOAMTCS AJISl KOAKCHAIBHOTO IIYHTA CO CIEAYIOMINMHI
napamMeTpaMu: TOJIIUHA PE3UCTHBHOTO IHWIMHApa — 1 MM; amuHa — 90 MM; BHYTpEHHUH pajguyc —
9 mM; conpotuBieHue myHTta — 750 MKOM; HOMHHAJIBHBIH TOK — | KA, BO3AYIIHBINA 3a30p MEXIY LIU-
nueApamu — 1 mum [3].

MonenupoBaHre MarHUTHOTO TIOJSI KOAKCHAJILHOTO ITyHTa B mporpaMMHoM makete ANSY'S
Workbench cocrout u3 ciemyromux 3Tamos:

Bri6op Tuna pacyera 3amaun.

ITocTpoenue reomerpuu.

3ananne pU3MYECKUX CBOMCTB MAaTEPUAIIOB, U3 KOTOPBIX H3TOTOBJICH IIIYHT.
I'enepanyst ceTKM KOHEUHBIX DJIEMEHTOB.

Omnpenenenue rpaHUYHbBIX YCIOBUM U Harpy30K.

Pacuer 3agauu u Bu3yanuszauus pe3yabTaToB.

S

JIiist MOCTPOCHUST MOJIENI MCTIONB3yeTCs Tl pacyera Magnetostatic. JlanubIif MOIyIb TO3BO-
JSIET IPOBECTH OOBEMHBINM aHaJM3 CTATHYECKOI'0 MAarHUTHOTO TOJA HIYHTa, 0 KOTOPOMY MPOTEKaeT
MOCTOSIHHBIN TOK aMIUIUTyA0U 1 KA.

B ANSYS Workbench cymiectByer 1Ba criocoba co3aanusi reOMETPUYECKOil MOIENTH 00BEeKTa
HCCIIEZIOBaHUI: IOCTPOEHNE TeOMETPHUH HerocpeacTBeHHO B porpamMme ANSYS ¢ nomorsio Moayns
DesignModeler wim ummopt rotosoii reometpun 3 CAD-nporpammel. [lockonbky myHT oOnamaeT
JIOCTATOYHO CIIOKHOW KOHCTPYKIIHEH, KOTOpasi TpeOyeT BBHICOKOH TOYHOCTH Tepeaadd reoMeTpude-
CKHX pa3MepoB, ONTHMAaJbHBIM DELICHHEM SBIISETCS MOCTpoeHHe reomerpuu B oxHoi uz CAD-
nporpamm. I'eometpus mryHra cosznaercs B nmporpamme Inventor 2011, nmocne yero uMnopTupyercs B
ANSYS Workbench. ANSYS Workbench nossonsier 106aBisaTh kK UMIOPTHPOBAHHON T€OMETPUH JIH-
HHUH, TOBEPXHOCTH M 00BEMBI, HCIONB3ys Moaylb DesignModeler. Cnenyer nmoquepkayTh, 4To, He-
CMOTpsI Ha 3asBICHHOE MHOrooOpasue GopMaToB (ailioB, KOTOPBIE MOTYT OBITh UMIIOPTUPOBAHHI B
ANSYS, npu umnopre MOAEIH 3a4acTyi0 BOZHUKAIOT CJI0XKHOCTH, II0O3TOMY BBIOOpY (opMaTa Monenn
ObuTO ynesneHo ocoboe BHHMMaHMe. [lockonbky reomerpuyeckas MOZIENIb LIYHTa COCTOMT TOJNBKO W3
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TBepAOoTeNbHBIX 00bekTOB (Body, Solid), ona MoxeT ObITH coxpaHeHa B ¢opMaTre ¢ pacIIMpeHHEM
*.sat. lanHblil Gopmar ucnons3yercss i ¢aiiios, 3anucaHHbIX npu nomoum cranaapra ACIS, u
ummoprupyercs B ANSYS Workbench 6e3 ormm6ox.

Marepuanbl 1 UX XapaKTepPUCTHKH ONpeaessiioTess B Monyie Engineering Data. B monenu uc-
HOJIB3yeTCs YEeThIPe MaTepHraia: MeJb, MaHI'aHHH, JaTyHb U Bo3ayx. ANSYS Workbench pacnonaraer
0a30l1 TaHHBIX Pa3IMYHBIX MATEPUATIOB M UX CBOHCTB, KOTOpPas MOXET OBITh JOMOJHEHAa U MOAU(DHU-
IIpOBaHa ToJk3oBareNieM. Ecim HeoOXOMuMBIN MaTepual OTCYTCTBYeT B 0a3e, OH MOXET OBITh J0-
0aBlieH BPYYHYIO, C 33JJaHUEM €r0 OCHOBHBIX XapaKTEpUCTHK. Tak, /Uil MaHraHWHA, MEAW U JIATyHH
3aJar0TCs 3HAUYCHHS TaKUX MMapaMeTpOB, KaK yAeIbHOE CONMPOTUBICHHE U MATHUTHASI IPOHUIIAEMOCTb.

CrenyromyM IaroM SIBJISIETCS] TEHEpaLisl CeTKH KOHEYHBIX 3JeMeHTOB. CeTka TreHepupyeTcst
Ha TEOMETPUYECKON MOJEIH U SIBIISIETCS OCHOBOM IS COCTAaBIICHHS U PEIIEHHUS CUCTEMBl YpaBHEHUH B
MaTpUYHOM BHAE. DTOT 3Tal, MO CYTH, OMpPENeNseT TOYHOCTb M CKOPOCTh pelIeHUs 3axaun. Yem
0O0JIbIIIE DIEMEHTOB B CETKE, TeM 0Ooyiee TOUYHBIM OyJIeT pelleHHe, HO TeM OOJbllle BpEMEHH 3aiiMeT
npoliecc pacuera. B HamieM citydae JUisl TIOJyYeHHs IPUEMIIEMOTO PElICHHsI TeHEPUPYETCs CeTKa CO
CJICYIOIIMMU TIapaMeTPaMU: YUCIIO 3JIeMeHTOB — 63 598, uucino pacuerHsix y3moB — 103 303, ¢popma
3JIEMEHTOB — MapaJuleNenunensl 1 teTpa’apsl. [Ipy renepanuy UCTONb30BaCs PEXUM aJalTUBHOIO
(hopMHpOBaHUSI CETKH — BBITIONHSJICS aBTOMATHUYECKHI MO00p pa3Mepa KOHEYHOI'O JIEMEHTa B 3aBU-
CHUMOCTHU OT ()OPMBI U KPUBHU3HBI TOBEPXHOCTH. [locTpoeHHas ceTKka KOHEYHBIX JIEMEHTOB ISl KOaK-
CHaJIbHOTO LIyHTa NPUBEACHA Ha puC. 2.

Puc. 2. KoHeyHo-3/1eMEHTHAs CETKA KOAKCUAIBHOI'O IyHTa

Omnpenenenne rpaHUYHBIX YCIOBHH M HArpy30K SIBJSIETCSl BRXKHEHIIMM 3TarmoM IpH pacueTe
MAarHUTHOTO IOJIsl KOakcuanbHoro myHTta. HecMoTpst Ha To uto pemarens ANSYS oTnuuaercs oueHb
BBICOKOH YCTOHYMBOCTHIO, HEMIPABHIBHO 33J]AHHBIC TPAHUYHBIC YCIIOBHS MOTYT NMPUBECTH K HEKOP-
PEKTHBIM pPe3yJbTaTaM M «I1aJICHUIO» PELICHUSI.

Jns 3amaHus TPaHWYHBIX YCIOBHH NEpBOHAYAFHO, HA JTale CO3[JaHusl TEOMETPUH IIYHTA,
HEOOXOJMMO OrpaHHYMTh PACUETHYIO 00JIaCTh BO3AYXOM. DTO OIEpaLusl OCYLIECTBIAETCS B MOAYJIE
DesignModeler ¢ momomrsio komauaer Enclosure B Mento Tools. Moayns Magnetostatic npeamaraer
JIBa THIIA TPaHUYHBIX ycinoBuii — Magnetic Flux Parallel u Magnetic Flux Normal (o ymonmuanuio). K
HOBEPXHOCTH OrpaHUYMBAaIONIeH cdepbl NPUKIAIBIBAIOTCS TIpaHuuyHble ycnoBus Magnetic Flux
Parallel, mpu KOTOPHIX MarHUTHBIC CHIIOBBIC JIMHUU TapajuieabHbl rpanuie (puc. 3). Takue rpaHuy-
HBIE YCJIOBHSI OOBIYHO MPUKJIABIBAIOT K BHEITHUM MOBEPXHOCTSM BO3AYIIHOTO TeJa, YTOObI CKOHIICH-
TPUPOBATh MAarHUTHBINA IIOTOK BHYTPH PAacUETHOM 001acTH.
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Puc. 3. I'parnunsie ycnoBust Magnetic Flux Parallel Ha BHemHIX rpaHuIiax Bo3ayHIHoO#M chepsl

IIpu 3amannu Harpy3KH — TOKa HOMUHAJILHBIM 3HaueHUEM | KA — HE0OXOIMMO TIPEXKIIE BCETO
YYHUTHIBATH TPACKTOPHUIO MPOTEKAHUS TOKA. TOK MPHUKIIAIBIBAETCS K TOKOBOMY BBIBOJY, TPOTEKALT IO
BHYTpPEHHEH pe3UCTUBHOM TpyOKe U Yepe3 3ariylIKy NepeXxoAuT Ha BHEUTHHIA UauHIp. TakuM oOpa-
30M, TOK MTPOXOJUT IO TPyOKaM B MIPOTHBOIOIOKHBIX HAIIPABICHUSIX.

Jlyis opraHuM3aiy TaKOM TPASKTOPUH HA OJIMH U3 TOKOBBIX BBIBOJIOB MOJIACTCS TOK 3HAYCHUEM
1 kA, a Ha APYTOM — TOK TAKOM ke aMILTUTYbI, HO CO 3HAKOM «MHHYC». Ha MpoTHBONOI0KHOM KOHIIE
IIyHTa 3aj7aeTcs HyJeBol moteHrmain. Ha puc. 4 mokaszaHbl Bce HArpy3Kkd, MPHIOXKECHHBIC JUIS TO-
CTPOCHUSI MOJIEJI MATHUTHOT'O TTOJIS1 KOAKCHAIILHOTO IITYHTA.

8
Puc. 4. TTpunoxxenre Harpy30K: a) TOK 3HadeHreM 1 kA; 6) Tok 3HaueHreM —1 kKA; ) Hanpsokerune 0 B

Hnst pacdera 3a1a4u HEOOXOAUMO IMPEIBAPUTEIBHO YKa3aTh BEJIMYMHBI, TIOAJISKAIINE OIpe-
nenennto. Moayns Magnetostatic npemocTaBisieT BO3MOXHOCTb HAXOXKACHHUSI MATHUTHOW WHIYKIIWH,
HaMpPsDKEHHOCTH MAarHUTHOTO TIOJISA, AJIEKTPOMArHUTHBIX CHII, TDIOTHOCTH ToKa. [[ms momenmmupoBaHus
MAarauTHOIO II0JIsI KOAKCHUAJIBHOI'O IIYHTAa B KAQ4Y€CTBC paCCManHBaeMOﬁ BCJIMYUHBI BI)IGI/IpaeTCSI Mmar-
HUTHAs WHAYKIOUSA. PacueTsl MOXXHO MPOBOJWTH Kak JJis BCe 007acTH, Tak U JUIsi KOHKPETHBIX €€
9JIEMEHTOB JHOO OTAECIBHO B3ATHIX TO4YeK. Kpome Toro, ¢ momomsio (yHkimu Probe cymectyer
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BO3MOKHOCTB 33/IaTh KOHKPETHYIO TOYKY, B KOTOPOM HEOOXOJMMO y3HATh 3HAUYCHUC TOW HIIU WHOU
BeNUYMHBL. J[aHHAs (YHKIUS MCIONB30BANACh, B YACTHOCTH, JUIS HAXOXICHHS 3HAYCHUS MATHUTHON
WHIIYKIIMY B BO3YIIIHOM 3a30pe.

[Tocne mpoBemeHusi pacyera OCYIIECTBISICTCS MPOCMOTP pe3ysbTaToB (BKamka Solution).
Pacnipenenenne MarHUTHOH MHIYKIIUM OTpPa)kaeTcs ¢ MOMOINBI0 KOHTYpHBIX 30H (Contour Bands).
UucneHHyo HHPOPMAIIUIO O BETHYHHE PACCMATPHUBAEMOTO MapaMeTpa MOXKHO MOJyYUTh U3 JICTEHIbI,
OTpakarolleiicss B OKHE MpoekTa. [lomydeHHoe pacipeliesieHie CTallMOHapHOTO MarHUTHOTO TIOJIST KO-
aKCHaJIbHOTO HIYHTa MPEACTaBIeHO Ha puc. 5. [[ng Toro 4roObl McciienoBaTh IOJE BHYTPH LIYHTA,
OBLIIO CHIETaHo JIBa pa3pesa.

= (U]
0 1560
(U

a o
Puc. 5. Pacnipenenenre MarHuTHOTO MOJI KOAKCHUATBHOTO IIYHTA: @) MPOJOJBHBINA pa3pes; 6) more-
pEUHBIN pa3pes

TakuM 00pa3oM, MarHWTHOE TOJIE IMyHTa MPAKTUYECKH IMOJHOCTHIO CKOHICHTPHPOBAHO B
BO3JIyIIIHOM 3a30p€ MEXy ABYMs LMWIMHAPaMU. BHYTpY BHEUIHETO HUIMHAPA U CHAPY>KH MarHUTHOE
ToJIe MPAKTUYECKU OTCYTCTBYeT. biaromaps KoakCHaIbHOW KOHCTPYKIIMH IIYHTA Mapa3uTHAs HHIYK-
TUBHOCTbH, BO3HHKAIOIIAs 32 CYET MATHUTHOTO TIOJIS, He OYJIeT OKa3bIBaTh CYNICCTBEHHOTO BIUSHUS HA
3HAaYCHUEC BBIXOAHOI'O0 HAIIPSAXKCHHUA HIYHTA, TAKUM o6pa30M CBOAA K MUHMMYMY BO3HHKAIOINYIO I10-
TPELIHOCTb.

OKCIEePUMEHTAIBHO MOJYYCHHOES 3HAYCHHE MArHUTHOW WHAYKIMU B BO3JYIIHOM 3a30p€ Ha
pacctossarm 10 MM OT TIEHTpa 11T MOACNH, TocTpoeHHOH B iporpamme ANSY'S, cocrasmser 0,02 T.

MarnuTHas uHIYyKIUa B m1s KoakcHabHON KOHCTPYKIIMU, COCTOSIINIECH U3 ABYX MPOBOISIINX
WIMHPOB, PACCUNUTHIBACTCS CIEAYIOLIHNM 00pa3oM:

n
B="——,
2rr
€ 4 — MAarHUTHAs TOCTOsIHHAsA, 'H/M; | — TOK, MpOTEKaoIuii 110 MyHTY, A; I — paauyc, Ha KOTOPOM

pPacCCUHMTHIBACTCS 3HAUCHNE MAarHUTHON WHAYKITHH, M.
B Bo3ayurHOM 3a30pe Ha paauyce ' = 10 MM MarHuTHast HHAYKIIHS COCTaBISET
-7
4.7-107"-1000
2-7-0,01
OKCHNEPUMEHTAIHOE M PACYETHOE 3HAYEHHWE MArHUTHOW MHAYKIMHU coBmanaror. [lorpem-
HOCTb cocTaBigeT 0,85 %. DT0 3HaUE€HUE MOTPEMIHOCTH JAOMYCTUMO, YTO MO3BOJIAET CAETIATh BHIBOJ O
MPaBWIHBHOCTHU MOIYYCHHBIX MJaHHBIX. C UCIIOIB30BAHUEM TIOJYUYCHHOTO 3HAYCHHSI MATHUTHON WHIYK-
[[UU CTAHOBUTCSI BO3MO>KHBIM OIPEACNICHUE PeaIbHON Mapa3suTHOW MHIYKTUBHOCTH LIyHTA.
WHAyKTUBHOCTh KOAKCHANBHOTO MIyHTa L BRIYUCIIsAETCS 110 popMyIie

|_=2-10-7-|-|nb%|.a

=0,02T.

'
roe a — 3a30p MEKAy WIMHApaMH, M; D — BHCIIHMH paguyc pE3UCTHBHONW TpPYOKH, M;
| — nnuHa pesucTuBHOM TpyOKH, M [4, 5].

s mryHTa ¢ BEIOPaHHBIMU MapaMeTpaMH TEOPETHYECKOE 3HAYCHUE MHAYKTUBHOCTU COCTAB-
nser 1,7 ol'H.

CBs3p MEXAYy MHAYKTHBHOCTBIO L M MarHMTHON mHAyKuuend B, xoTopas sBiseTcs, B CBOIO
ouepenb, QyHKIHEH pacCTOsIHUSA I, onHUChIBaeTCs HOpMyIIoi
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1 ¢B°
L IZJ,u 27y dr 1)
0
Taxum 06pa3zoMm, U HAXOKICHUS COOCTBEHHON MHIYKTHBHOCTH IIYHTA CIEIYIOIIUM IIIaroM
ABIISIETCS] TIOCTPOEHHE Tpaduka pacmpeneneHHs] MarHUTHONH MHAYKIIUU TI0 CEYEeHHUIO ITyHTa (3aBUCH-
MOCTH MarHWTHOW MHJIYKIIMH OT PacCTOSHUS, HA KOTOPOM OHa BhICUMTHIBaeTcs). KpuBas pacnpenerne-
HUSI MATHUTHOM MHAYKIIUM ITOKa3aHa Ha puc. 6.

(x10™-2)
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1.801

~ 1601
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001 (x10™-3)
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Puc. 6. Kpusas pacrpeneneHuss MAarHUTHONW UHAYKITUH 110 CEYCHUIO KOAKCUATBHOTO IIyHTa

YroObl Bocmosb3oBathest (opmyioit (1), onpemenum 3aBucumocts B(r) 1o momydeHHOMY
rpaduky. U3 rpaduka BumHO, uto B(r) MoxxeT ObITh mpescTaBieHa cymmoit Gpyukuuit Bi(r), rae i = 1,
2, 3. Torma Beipakenue (1) mpuMeT CIEeTYIONINI BU:

w1 (0019052 0.010953 0.012005
L=22 [ (Bfrdr+ | (Bzzr)err | (Bgzr)dr
21\ 0,000 0.010052 0.010953

PaccunraB nmaHHOE BhIpaXKEeHUE, MOTyYaeM 3HaueHue nHAYKTUBHOCTH 1,32 HI'H. OTinuue 3T0-
ro 3HaYeHHS OT pacueTHOro cocraniser 22 %.

3akjoueHmne

Pe3ynbTaThl MPOBEICHHOTO MOAEIMPOBAHUS TTOKA3bIBAIOT, YTO MAarHUTHOE II0JIe KOAKCHAJIb-
HOTO IIYHTa TPAKTHYECKH IMOJHOCTHIO COCPENOTOYEHO B BO3IYIIHOM 3a30p€ MEXKIY LWJINHAPAMU.
BHyTpH 1 CHapyXH OUIMHIPOB IOJIE, CO3/1aBAEMOE MPOTEKAIOIIUM TOKOM, OTCYTCTBYET, UTO MO3BO-
JSIeT YMEHBIIUTD BKJIaJl, BHOCUMBIH B CYMMapHYIO MOTPENTHOCTh ITapa3uTHONW MHIYKTHBHOCTBIO IIYH-
Ta. 3HaYeHNEe MarHUTHON WHAYKIMK B 3a30pe, MOIyYeHHOE Tpy MozAenupoBannd, coctaister 0,02 T,
9YTO COOTBETCTBYET PACUETHOMY 3HaueHuio. [locTpoeHHass MOJe/Ib MAarHUTHOTO II0JIS TTO3BOJIMJIA OIH-
penenuTh 3HauYeHHE Mapa3suTHOM MHIYKTHMBHOCTH KOAKCHANBHOTO IIyHTa. [lo JaHHBIM MoaenupoBa-
HUsI COOCTBEHHAs! MHIYKTUBHOCTD IIyHTa coctaBisieT 1,32 Hl'H. OTinuuue OoT TeOpEeTHYECKH Paccyu-
TAHHOTO 3HAYEHUsI MHIYKTHBHOCTH cocTaBiisieT nopsiaka 22 %. Vcnonb3oBaHue MOAEIH MarHUTHOTO
1OJIsI ITYHTA MO3BOJIIET CHU3UTH TPYAOEMKOCTb U MaTepHalbHbIC 3aTPaThl, CBA3aHHBIE C HEOOXO0IUMO-
CTBIO TIPOBEJICHUS] HATYPHOT'O SKCIIEPUMEHTA.
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