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I 

f"., BBEJ];EHHE 

lfaBeCTHO, 'ITO B llHKnIO.JllBHhIX peaxum:ix rny6oKoHeynpyroro pacCeJIHIIJI nenTOHOB 

Ha HyKnoHax HH<popM~m1, nony'laeMaa o xapaKTepucTUKax HaneTaIOll\ero 11 paccemmoro 

. nenTOHOB, p;ocTaTO'!Ha p;nH onpep;enemrn CTPYKTYPHbIX <pyHKIJ;l!H HyKnOHOB. 

Ilocne npoBep;eHIIJI 0KCnepIIMeHTOB no rny6oKOHeynpyroMy pacceJIHIIIO Ha enc U:EPH 

II B <%>HAJI CTa.no HCHO, 'ITO p;anbHeHWlle nccnep;oBaHIIJI CTPYKTYPb! HyKnOHOB Ha 

cpnKcIIpoBamn,rx Mnwem1x npu 011eprm1x p;~ 2000 I'aB (CIIC U:EPH, . <t>HAJI, YHK) 

. op;HOBpeMeHHO. C yBenu'!eHIIeM CTaTl!CTHKl! TPe6y10T cyll\eCTBeHHOro yMeHbllleHUlt CIICTe• 

MaTU'leCKl!X Ollll!60K, rna.BHbIH l!CTO'!Hl!K KOTOpbIX - HeTO'lHOCTl! xapaKTepl!CTIIK '!a• 

CTl!U. 
CneKTpOMeTp C Tcipoup;anbHhIM MarHl!TOM pacnpep;eneHHOro Tlma, ycneWHO IICilOnb• 

ooBaBlllmtcJI BCD MS - Konna6opauueii[_1l; JIBnJieTcJI · uau6onee yp;o6HbIM p;nH aT011 uemr, 

T.K. 06ecne'lI1BaeT BbICOKYIO (70-100%) 11 op;Hopop;uyIO a<ficpeiTl!BHOCTb BllnOTb p;o MaKCII· 
ManbHO BO.JMOlKHhIX OHa'leHmt Q2 ; p;nifHH~. Ml!lllel!b rapaHTllpye; BhICOKYIO CBeTl!MOCTb 

ycTaHOBKl! ll, TaKIIM o6paooM, 6onbWYIO CTaTl!CTll'leCKYIO ·o6ecne'l!;HHOCTb p;aHHbIX p;alKe 
B. cny'!ae ucnonbOOBaHIIJI BOp;opop;HhIX MIIWeHeii; p;aeT B0.JMOlKHOCTb Op;HOBpeMeHHoro Ha· 

6_opa lliaHHhIX Ha MIIllleHJIX paoHoro Bell\eCTBa, 'ITO cyll\eCTBeHI~O Clll!JKaeT CllCTeMaTl!'!e

CKl!e OWII6Kl! ll.JMepeHIIH. 

Op;HaKo, C p;pyroii CTOpOHbI, rnaBHhIMII orpaHl!'leHillIMII B aK~IIepl!MeHTax, rp;e IICilOlib· 

;JOBanIICb )KerreOHhie MarHIIThI, J!BlIJIIOTCJl KOHe'IHOe pa□pewemte II Tpyp;HOCTII Bb!IlOlIHeHl!ll 

Kanu6pOBOK. 

Ilporpecc, p;ocTI1rHyThI11 B nocrrep;Hee· BpeMH no paopa6oTKe u · ImroT0BrreHHIO CBepx

npoBop;Hll\IIX MarIIUTHbIX Cl!CTeM, Il03BOlIJieT coop;aBaTb CBepxnpOBOp;Hll\lle TOpoup;anbHble 

MarHHTHbI c BO.Jp;y_lllHbIM oaoopoM. Ilocnep;m1e o6ecne'mBaIOT p;ocTaTO'!Hyio Bem1<t11Hy 

1rnTerprui:a nonJI u TO'IHYIO KanII6poBKY cneKTPOMeTpa 11, TaKHM o6paooM, ·cH11MaIOT rna

BHoe orpaH1I'leH11e lKelle.JllhIX Topimp;oB. C y'leTOM 3Tl!X 06CTOHTelibCTB 6binO· nop;r_oTO~ 
BneHO npep;noJKeHue no coopylKeHnK> 'CBepxnpoBop;Hll\ero Top011p;am,11oro cneKTpoMeTpa 

(CTOPC)[21 p;na npoBep;eHIIH npeuuo110HHbIX ri:0Mepem1ii_ cTpyKTypHhIX <pyHKUHii B nrmax 

MIOOHOB. CxeMa TaKoro cneKTpoMeTpa npep;cTaBlieHa Ha puc.1. OcHoBoi'r ::>Toro cneKTpo

MeTpa HBlIJieTCJI CBepxnpoBop;Hll\aJI MarHIITHaJI Cl!CTeMa (CIIMC), KOTopaa cocTOl!T II.J 

cBepxnpoBop;Hll\ero Toponp;anbHoro -MarmrTa ( CIITM) 11 IlOACIICTeM: aneKTpu<teCKl~X nn· 
u u • · v I 

Tamm ll,Oall\llTbI, Kp11oreHHOll, BaKyyMHOll, aBTOMaT113llpoBaHHhIX 113Mepe11111r, KOHTporrH 
ll ynpaarremrn. . . . ,;-

. B p;aHHOH pa6oTe npep;cTaBneHbr . pac'!eT KOHCTPYKUIIII MarmITa, pacqeTbI MarHl!T· 

HOH 1rnp;yKqm1 II CII/I; ;o;e1ICTBYIO!l\l1X Ha 0lieMeHTbI MarmITa, Tpe6oBamrn K npO'IHOCTll II 

lKeCTKOCTll HeCYll\llX aneMeHTOB KOHCTPYKUllll MarHHTa II COOTBeTCT/3YIOll\Ue pac'!eTbl. 

(C) 06J.e.rtHHeHHbl"~ HHCTl-l'l)'.T 11,tlCpHWX HCt.nen,OB&HHA J{y611a. J 992 
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1. CBEPXIIPOBOJ];JIII.J;AJI MArHHTHAJI CHCTEMA 

L_l._ CxeMa, CHCTe..Mbl 

CBepxnpoBO)J;Jlll\aJI MarHllTHaJI CllCTeMa COCTOllT Im CBepxnpOBO)J;Hll\ero Topo11p;anbHoro 

MarHllTa ll nop;cl!CTeM: arreKTpll'leCKllX nl!TaHllH II Oall\l!ThI, KpuoreHHOH, BaKYYMHOII, aB· 

TOMaTU3llpOBaHHhIX ll.JMepemrn, KOHTpon.11 ll ynpaBrreHUH. 
OpueHTnpoBO'lHhie paoMephl u OCHOBHhie napaM~TpbI C_IITM npep;cTaBneHhl Ha 

puc.2-3 u B Ta6rr. 1. CIITM cocTOUT no Tpex Mop;yneii p;nIIHOH no 12 M II HapylKHbIM 

p;IIaMeTpOM 5 M. .Il:Ba nepBbIX ( co CTOpOHhI Bxo;o;a nepBll~Horo ny'!Ka MIOOHOB) IIMeIOT 

BHyTpeHHIOIO anepTypy c pa;o;uycoM ~ 0,45 M, a nocnei:(Hllll ~ 0, 1 M. 
KalK)J;hill MOp;ynb coµ;eplKIIT 8 op;IIHaKOBhIX npHMoyrolibHbIX o6MOTOK, coep;uHeHHhIX Cll· 

IIOBhIMll THraMl! B ep;uHyIO Topoup;anbHYK> KOHCTPYKUUIO (puc'.2). Buµ; Ha Mop;ynb c Topua 

noKaoaH Ha puc.3a, ceqeHne o6MoTKII - Ha puc.36. IlpoBop;HIIK 1 ynolKeH B xapKac 2, 

paoMell\eHHbIH B BaKyyMHOM KO:lKyxe 3. BHelllHllll TennonpnTOK orpaHll'leH MHorocnoiiHoi'1 

·BaKYYMHOll uoomiuuen II/Ill aoOTHhIM 0KpaHOM 4. 06MOTKa, COCTOHll\aJI Im HeCKOnbKllX 

p;ecJITKOB BllTKOB npoBop;HIIKa 1, OaMOHO/Ill'leHa C noMOll\bIO anoKCil)J;HOro KOMnayHp;a B 

KapKace 2 BMeCTe c Tpy6KOll 5 ;o;mr oxnaJKp;eHllll ren11eM. Pap;lla/IbHhie noHp;epOMOTOpHhie 

cunhI, p;eUCTBYIOll\lle Ha o6MOTKY, BOCnpllHIIMaIOTCH TJiraMII 6. B TpeTbeM MOp;yne 61111:lK

Hlle K OCII Mop;yJIJI '!aCTII o6MOTOK on11paIOTCH Ha CIIIIOBYIO Tpy6y. Mo;o;ynu TaK:lKe CBH.JaHbI 

Me)Kp;y co6on "xonop;HhIMII" CIIIIOBbIMll TJiraMII. KapKaCbI o6MOTOK nop;BelllllBaIOTCH BHY· 

TpII BaxyyMHbIX o6ono'leK, Hanp11Mep,'c: noMOll\bIO TaHreHUIIMbHbIX pacTJI:lKeK, pacnono

)KeHHbIX pH)J;OM c BHeWHIIMII CIIIIOBbIMII TJiraMII (Ht:: noKaoaHo), no 16 paCTJIJKeK c Ka:lKp;Oro 

KOHUa Mop;ymr. Ilepep;HHH '!aCTb o6MOTOK nepBoro Mop;ynJI yµ;eplKIIBaeTCH OT nepeMell\e• 
Hill! B oceBOM HanpaBneHIIII C nOMO~IO 8 llJill 16 npop;olibHhIX TJir, pacno/IO:lKeHHhIX Bp;01Ib 

rop11aoHTanbHOH qacT11 o6MoTOK BHYTPII BaxyyMHoro KO:iKyxa. 

1.2~ IlpoBOIJiHHI<_ 

KoHCTpyKUllH 11 napaMeTpbI WIIHhI npep;cTa.BneHbl I'!a p11c.4 ll B Ta6n.2. CocTOJlll\aJI 113 

npoBO)J;OB p;naMeTpOM 8, 5 • 10-_4 M TpaHcnOHllpOBaHHaJI llll!Ha CTa6nnuo11poBaHa BhICOKO· 

'll!CTbIM MIOMIIHlleM.· Coep;11HeH11e ciiepxnpoBOp;HllKOB C MIOMIIHlleBOH MaTpnueii p;ocTll

raeTCJl n1160 B npouecce COBMeCTHOli aKc'Tpyomt, 111160 C noMOll\bIO IlaliKII. 
Kon11'1eCTBO npoBO)J;OB p;naMeTpOM 8, 5. 10-4 M BhI6paHO C y'leTOM BenII'lHHbI MaKCH· 

MMbHOli lfH)J;YKUllll Bwax B o6MOTKe. HmKenpnaep;eHHbie· pac'leTbI ( CM. 'pao;o;en 2 ) no

Kaoan11, 'ITO B nepBbIX p;Byx Mop;ymrx Bma:i: = 3, 6 Th, B TpeTbeM - Bma:i: = 4, 3 To. 
Ilpll'leM ::>Tl! Benll'lllHbI nony'leHbI np11 ycni:>Bmt, 'ITO TOK cocpep;OTO'leH B npoBop;ax )J;II· 
aMeTpOM 8, 5 • 10-4 M, T.e. Ha i:unpnHe TpaHcnoHllpOBaHHOH Wl!HbI. Ecn11 )Ke C'lllTaTb, 

'ITO TOK pacnpep;eneH no BCeli WUHe (3 · 10-2 M B p;aHHOM cnyqae), TO Bellll'll!HbI Bmax 

nony'laIOTCJI cyll\eCTBeHHO MeHbllle. ,I{anee np11H11MaeM, 'ITO Kpl!Tll'leCKllli TOK lllllHhl µ;on

)KeH 6bITb npnMepHo B 2 paoa B_hillle HOMnHani:Horo. 8To 06ecne'l11BaeT 6onee Hap;elKHYIO 

p~OTY MarHHTa. • 
.Il:nnHa BXO)J;Hll\ero B CIITM (3 Mop;ymr) npoBop;a p;11aMeTpOM 8,5 • 10-4 

M cocTa.BnHeT 

1,45 TbIC.KM. C y'leTOM TeJCHOIIOrll'leCKIIX OTXO)J;OB (npll 11oroTOB1IeHIIII BHa'!ane CKpyqeH

HOlI II oaTeM CTa6IIIIll311p0BaHHOll llll!Hbt) II 6paxa Heo6xop;IIMO np1106peCTII np11MepHO Ha 

25 % 6onbwe, TO eCTb 1,8 TbIC.KM (Ta6n.3). 

Ah-... ~- - - . ··1 RL·~-,.,.'l"U\'~ ...... A,i1'~. ,,r:u, au•li:i.•J• 

U~-!kil itCJtltllllil 
6\,tSnlrlOT!!KA ---- ............ _ 



Bee BXOAJI~eii B MaI'HHT 48 KM lllltHbI palleH~ 19 T, B OaK&lbIBaeMblX 55 KM~ 22 T. C 

Y'IeT~M 10% TexHOJIOI'H'leeKOI'O oanaca Heo6xoµ;HMblll Bee amoMnHltJI eoeTallltT OKOJIO 17 T. 

1.3. Iloµ;cncTeMLI 

1.3.1. 3neKTpH"leCKHii HCTO"IHHK IlHTaHH.11 n OaJ.~HTbl 

Ilpnm~mmanbHaJI cxeMa noµ;eneTeMbI KruKµ;oro MOAYlIJI µ;aHa Ha pnc.5. IlapaMeTpbl 
neTo'lHHKa nHTaHHJI: MaKCHMallbHblll TOK 12,5 xA, HanpJI)KeHne 48 B. 

YcTpoiicTBo aJieKTpH"lecKoii Oa.Il{HTbI cocTOHT no µ;eTeKTopa 6 noJIBJieHHJI HOpManbHoii 

OOHbl B o6MOTKe MaI'HHTa 5, ABYX KOMMyTaTOpOB eHJIOBOI'O TOKa 2 n 3 n peoneTHBHblX 
llOI'JIOTHTeneii 4 oanaceHHOll B. Mal'HHTe 0HeprHH. B Ka'leCTBe KOMMyTaTopOB MO)KHO ne

llOJibOOBaTb THpHCTOpHbie HJIH BaKYYMHble BblKJIIO'laTeJIH. 

1.3.2. KpnoreHHaJI H BaKyyMHaJI Ill!AC_H_CTeMbl 

IlpnHqnnnanbHaJI TexHonorn"leCKa!I cxeMa KpnoreHHoi'1 n BaKYYMHoii cneTeM CIIMC 
npeµ;cTMJieHa Ha pnc.6. 

IlpeAnonaraeTCJI ncnollbOOBaHHe KpnoreHHOH renneaoii yeTaHOBKn KrY-1600/4,5 Mo~
HOCTbIO 1600 BT. Ilpn Heo6xoµ;nMocTn µ;ononHHTenbHhlii )KHµ;xnii rennii 6yµ;eT noµ;MaTbeH 
HO I\HCTepH o6~eii eMKOCTblO 10 M3 • 

1.3.3. AuToMaTHDHpouauuble CHCTeMLI HOMepeun.11, KOHTpon.11 H ynpauneum1 

ABTOMaTnonpoBaHHaJI CHCTeMa ynpaBJieHHJI (ACY), 6a::inpy10~aJICJI Ha II8BM Tnna 

IBM AT 386, µ;omKHa cnoco6cTBOBaTb Haµ;e)KHoii aKcnnyaT~HH CIIMC npn MHHHMMb

HblX oaTpaTax H KOJIH"leCTBe o6CJiy)KHBaIO~ero nepcoHana. O)Knµ;aeTCJI, 'ITO oa pa60TOII 

CIIMC MO)KeT CJieAHTb oµ;UH onepaTop. Oµ;HaKO KrY µ;oJI)KeH o6cny)KHBaTb µ;oaonbHO 
MHoroqncneHHbill nepeoHan. 

OeHOBHhle napaMeTpbI MarHHTa 

Konn'leCTBO o6MOTOK B Moµ;yne • .-................................................... . 

.IJ:nnHa MOAYlIJI ................................................................................ . 
MaKcnManbHblll paµ;nyc o6MOTKH .................................................. . 
MnH11ManbHhlii paµ;nyc o6MOTKH µ;IIJl 

Moµ;ylIJI nepaoro Tnna ........................................................... . 

MOAYlIJI BToporo Tnna ......... : ............................................... .. 

Konn'leCTBO CJioeB alllOMHHHeBOll llIHHbl B ce'leHHH o6MOTKH ........ . 

Ton~nHa anIOMHHHeBoii llIHHbI ........................ , .............................. . 

IllnpnHa aJIIOMHHHeBoii llIHHbI ........................................................ . 

Ton~HHa CBepxnpoBOAJI~ero CJIOJI llIHHbI ...................................... .. 

Illnp1rna cBepxnpoBoµ;JI~ero cnoJI llIHHbI µ;lIJI 

MOAYlIJI nepBOI'O THna........ ...................................................... .. 

MOAYlIJI BToporo Tnna ........................................................... . 

4 

8 
12 M 

2,5 M 

0,54 M 
0,2 M 

70 

Ta6nm~a 1 

4,4 • 10-3 M 

.3· 10-l M 

. 1, 7 • 10-3 M 

12,3 · 10-3 M 

14,0· 10-3 M 

BnyTpennnii paµ;uye KpUBUOHbl Kp1rnomrne11HhlX 
yqaeTKOB o6MOTKU ....................... ······· ................................. .. 

Bemt'lnHa TOKa B o6MOTKe ............................................................. . 
PaeeTonnue Me)KAY Moµ;yJIJIMll ........................................................ . 

Konn'!eeTBO Moµ;yneii nepBoro Tima ...................................... , ........ . 

Konll'!eeTBO Moµ;yneii BTOporo Tlma ............................................. .. 

MaKCHMallbHaJI llHAYK~HJI B o6MOTKe 
Moµ;yneii nepBoro Tuna ............................................................. . 

Moµ;ynJI BToporo Tnna .............................................................. . 

.JlnnHa lllllHbl B Moµ;yne ................................................................... .. 

.JlnuHa lllllHbl B MaI'HHTe ................................................................ .. 

Kom1qeeTBO npoaoµ;oB 
B Moµ;yne nepaoro Tnna ........................................................... .. 

B MOAYJie BToporo Tnna ............. : ............................................. .. 

.Jlmma npoBop;a 
B Moµ;ynnx nepaoro Tnna (2 x,460 KM) .................................... .. 

B Moµ;yne BToporo Tnna ........ : ................................................... . 

,UnnHa npoaoµ;a B MaI'HHTe ............................................................. .. 

Bee MaI'HHTa ................................................................. : ................. . 

IlapaMeTpbl npoaoµ;HHK_ll.: 

Pa::iMepbl nonepe'IHOI'O ce'leHHJI lll_HHbl 
6eo HOOJIJI~HH ....................... '. .................................................. . 

B HOOJIJI~IIH · ..................... : ...... : ........... _ ..................................... . 

CTa6IIJIHOHpyIO~Hll MIOMIIHHll ..................................................... .. 

KpnTn'leCKHH TOK ......................................................................... . 

.IJ:naMeTp npoaoµ;oa ............................................................... , ...... , . , 

Konn'leCTBO npoaoµ;oa · 
B nepeAHHX MOAYlIJIX .... , ................. , , , ................ • .. • .. • .. • • • ... • • .... · · 
B KOHe'IHOM Moµ;yne ................................................................. . 

Kon11qecTBO )KHJI B npoBoµ;e : ........................................................ . 

0,5 M 

700 KA 

0,7 M 

2 
1 

3,6 Th 
4,3 Th 
16 KM 

48 KM 

29 

33 

920 KM 

530 KM 

1450 KM 

150 T 

Ta6m1~a 2 

(4x30)·10-¾2 

( 4,4 X 30, 4)· 10-¾2 

99,995 % 

20 KA 

8,5 · 10-4 M 

29 

33 
2970 

Ta6nn~a 3 

OcHOBHble_µ;ony~eHHJI, cµ;enaHHble npH pac'leTe KOJIH'leCTBa 

npoaoµ;a µ;naMeTpoM 8, 5 • 10-
4 

M 

K pHTll'lecKnii: TOK npoaoµ;I!: np11 ·MaKCHM!IJlhHOH 

IIHAYK~HII B o6MOTKe 
. nepeµ;Hero MOAYlIJI npH ·3,6 Th · ................................................. . 
KOHe'IHoro MOAYlIJI np11 4,3 Th ................................................ .. 

0THOllleHHe KpHTil'leCKOI'O n HOMHHaJibHOI'O TOKa B lllHHe ........... .. 

,JlJIHHa llIHHbl B MaI'HHTe ............................................................... .. 

6 

700 A 
600 A 
2 
48 KM 



,I(mrna oaxaoh!BaeMoii llll!HhI (oanac 15 %) .................................... . 
,I(nuHa npOBO)J;!I. B MarHUTe ••.•••..............•......................................... 
,I(nuHa oaKaohIBaeMoro npoBoµ;a 

(1450 KM X 1, 25) ....••..•.•.•.•....••••.•...............•....................•.•............. 

55 KM 

1450 KM. 

1800 KM 

2. P AGtJET MAI'HMTHoro IlOJIJI 11 IlOH.IJ;EPOMOTOPHbIX CHJI 
B TOKOHECYIIJ;MX KOHCTPYKIJ.11.HX 

2.1. MeTO.,l! Bhl'IHcnemi.11 

B OCHOBy nporpaMMbI MSTORS )J;JIJl pac'!eTa npocTpaHcTBeHHoro pacnpeAenemrn Ma
rHHTHoro nolIJl B noµ;o6Horo poµ;a .KOHCTpyK~WIX nono:lKeHbI CTPYKTypHb!e nOAnporpaMMbl 

no KoMnnexca pac'!eTHOii nporpa.MMbI MAG SY S[31 , cnoco6Hh!e Y'lHThIBaTb BKnaA B none 

OT npJIMOnHHellHbIX 11 KpHBOnHHeHHbIX 6pycKOB C npJIMoyronbHbIM Ce'!eHneM. B HallleM 

cny'!ae none TOKOBOU 06MOTKH. BbI'!HCJIJleTCH KaK cyMMa BKnaµ;oB OT COCTaBnHIOU\HX ee 

o6naeTeii e HOBeCTHbIMU aHMHTH'leeKHMH Bb!pa:lKeHHHMH pacnpeµ;eneHHH nonJI, onpeAenJI

CMhIMH OaKOHOM Bno-CaBapa. KpHBonnHeUHb!e y'laCTKH 06MOTKH annpoKCHMHpOBanueb 

noMaHoii xpuBoii, BKn10'!a.IOU1eii B ce6JI llleCTb IlpJIMonnHeUHbIX oTpeoxoB. IlporpaMMa 

MSTORS BKnIO'!aeT B ee6JI anrop11TM BhI'!11eneH11H cyMMapHoro nonJI OT Beex ToKoHe
CYU\HX o6naeTeii MarHllTa. B AMbHeiillleM ycnOBHe pao6neHwr KpHBOnnHellHbIX y'laeTKOB 

Ha PJIA npJIMOnHHeUHbIX OTpeoKoB µ;on:lKHO cornaCOBbIBaTbeJI C yenOBHCM AOeTH,KCHHJI He
o6XOAHMOU TO'!HOeTH BbI'lllcneHllll MarHllTHOrO nolIJl B OKpeeTHOeTH 0THX y'laCTKOB. 

2.2. MarHHTHoe none cneKTpoMeTpa 

B npo~eece 11ecneµ;OBaHW1 6b!nn paeeMOTpeHbI µ;Ba BapnaHTa eBepxnpoBOAHU1ero 6e::i
)Ken;eoHoro MarHHTa, HO KOTOpbIX coeTOHT BCCb KOMnnexe TOpOHAMbHoro eneKTpOMeTpa 
H xapaKTeplleTHKH KOTOpbIX npeACTaBneHbI B Ta6nn~e 1. 

PaenpeAeneH11JI ao11MyTanbHoii cocTaBnJI10U1eii MarHHTHoro nonJI no paµ;nycy npn pao

nn'!HhIX yrnax cp B MCAH~Hoii nnOCKOCTll (z = 0) AJIJl ABYX BapHaHTOB Moµ;y;eii npeA
eTaBneHbI Ha p11e.7-8. 

BnAHO, '!TO a:JHMYTan&HM HeOAHOPOAHl)eTb nonJI Ha paAnyeax B6nnon TOKOBbIX npoBo
AHHKOB AOCT11rae-r OHa'ln-renbHoii Benll'lHHhI. 8To o6cToJITenbCTBO npuaeAeT K oaTPYAHc

Hu10 o6pa60TK11 axcnepHMeHTMbHOll llHCpopM~HH n, eooTBeTeTBeHHo, yBenll'Il!T OaTpaTbl 
KOMnbIOTepHoro BpeMeHu Ha O)J;HO eo6b!Tlle. 

IlpoeToii cnoeo6 yny'!llleHllH OAHOP<>AHoeTu aom,1yTanbHOn eocTaBnJI10U1en nonJI -
0TO yBenu'!eHue '!Hcna 06MOTOK. Pae'!eT nOKa:JbIBaeT, '!TO AIIenepeuJI nolIJl npu nepexoAe 

OT 8 K 12 06MOTKaM MO:lKeT 6b!Tb CHU:lKeHa Ha 25-50 % AJIJl a:JllMYTMbHOll COCTaBnJI

IOU\CI'i: ( cpeAHee ee OHa'!eHUe OCTaeTCH npaKTH'!eCKU HeHOMCHHbIM) 11 Ha 20-30 % Anll 

paµ;uanbHOll eoeTaBJIJllOU\Cll (c COOTBeTCTBYIO~l!M YMCHblllCHHeM ee cpeµ;Hero OHa'leHirn). 

Oµ;Haxo eTpeMneHue K coxpaHeHlllO MaKCllMMbHOro OHa'!eHllH aKeenTaHca cneKTpOMeTpa 

11 MHHUMllO~UU CTOUMOeTU Mll:-l'HllTHOH CllCT~MbI no6y:li(µ;aeT orpaHU'illTbCH BoeeMblO 06-
MOTKaMU. 

IlpocTpaHcTBeHHoe paenpeAeneHlle eoeTaalIJl10U111x nonJI B,,. 11 B, B MeAUaHHoii nnocxo

enr AJIJl nepBoro Tlina Moµ;ynJl Moiimo Bll)J;CTb Ha p11c.9-10. 3aMeTHa.lI HeOAHOPOAHOeTb 
JlBHO npoene.:lKllBaeTCH B o6nacTJIX, HenoepeACTBeHHO npHMhIKalOU\l!X K TOKOBOll 06MOTKC. 
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Han6onee HCOAHOPOAHhie y'laCTKll paenpegeneHllJl coeTaBITJIIOU\IIX MarmITHoro nonJI 

np11eyTCTBYIOT B KpaeBbIX o6naeTJIX MOAyneii, '!TO M,l):lKHO BIIACTb Ha puc.11-13. Tax KaK 
eaMo KOHeTpyKTilBHoe npueyTCTBlle o6MOTKII yMeHblllllT pa6o'!y10 o6naeTb eneKTpOMeTpa 

Ha 10 rpaAyeoB, TO 3Tll pueyHKll COOTBCTCTBYlOT Ha'Iany :lTOll pa60'1e1'i: o6naeTn no 'P: 
'ITo :lKe KaeaeTCH non.II BHe Mogyri'ii, TO oHo µ;oBonbHO peoKo enaµ;aeT KaK no paµ;uyey 

no Beei'r µ;mrne MarHIITa, TaK n no ocu z ero TOp~eBOli 'laeTII. 8TO MO:lKHO BUACTb Ha 
pllc.14-15. 

CornaeHo [2), Kam16poBKa nonJI µ;on:lKHa 6b!Tb BbinOnHeHa C TO'!HOCTblO, ny'!llle1'i:, '!CM 
3 . 10-4

• IIoaTOMY Bb!'IIICITCHWI OKOH'IaTenbHOII KapTbI nonJI µ;nJI o6pa6oTKII 0KenepuMeH

TMbHOII HHCpopMal{lllt AOIT)KHbI 6blTb BblnOnHeHbI c ABOUHOR TO'!HOCTblO. Eemr IIMCTb B 
BIIAY nony'leHlle nonHOU xapTbI 1)'.0~ BCero cneKTpOMeTpa, BKnIO'!aIOlllero Bee Tpll MOAYITJI, 
TO AmI aToro Heo6xoµ;nMo oaTpaTHTb nopJIµ;Ka 90 qacoB MalllHHHOro BpeMeHn Ha 8BM 

VAX-8350. 

A Ha pue.16-17 np1rnegeHbI llHTerpanbHhie xapaKTepuCTHKH B,,, - COCTaBnJIIOU\Cii 

non.II (noBopoTHM cnna) µ;nJI paomI'!HbIX ee'!eHni'1 no cp u no z. 

2.3. :Pae'leT ACikTB}'IOD\HX Ha o6MOTKY llOffACPOMOTOpHblX CHJI 

Pae'!eT Aei'1eTBY10lllHX Ha o6MOTKY noHµ;epoMOTOpHbIX cnn nponoooµ;nneJI KaK onpeµ;e

nemieM cyMMapHOll e1mbI OT0 BCex uurn, BXO)J;Jlll\HX B aTy o6MOTKY, TaK n HO npeAeTaBneHl!J! 
Beero Ce'!CHH.II o6MOTKII B B1Iµ;e ennoWHOH eBepxnpoBOAJ!lllCll WIIHbI. 

Taxou noµ;XOA onpaBµ;aH II npII onpegeneHIIH OCHOI!HhIX xapaKTepneTIIK paenpeµ;enemrn 
coeTaBnllIOlllIIX MarHIITHOro nonJI, TaK KaK Ka'!eCTBeHHblll xapaKTep pacnpeAeneHllli Beex 

KOMnOHeHT IlOnJI II AellCTBY!OlllIIX eyMMapHbIX noHµ;epOMOTOpHbIX enn OT aToro He H3Me
Hl!TCJI, a peanbHOe pa6o'!ee none B n1060M cny'!ae µ;on:lKHO onpeµ;enl!TbCH c Heo6xoµ;nMoi'1 

TO'IHOeTb!O c ~enbIO ycTpaHeHIIJl IICTO'!HIIKOB Cl!CTeMaTH'leeKIIX owu6oK. 

3Ha'!eHH.II noHµ;epOMOTOpHbIX eun, µ;eiicTBYIOllll!X Ha eµ;1rnI1ey µ;nIIHhI npl!Mommei°IHbIX 

aKenanbHhIX II paµ;IlanbHhIX y'laeTKOB o6MOTKII, Bbipa:lKeHbI B eµ;IIHll~ax [MH/M) II npeµ;

CTaBneHbI B Ta6m1~e 4 µ;nJI eny'IM, Korµ;a paeeTOJIHHe MC:lKAY Moµ;ynJIMII poBHO 0,3 M. 

NlecTa BOOHIIKHOBCHl!JI 3TIIX Cltn II RX HanpaBnCHHH l!306pa:lKCHbl Ha eXeMe BOallMHoro 

pacnonmKemm Tpex Moµ;yneu MarmITa eneKTpoMeTpa Ha puc.18. 

Ta6nnl{a 4 

l1 l2 h 14 ls 16 h ls 

I 

0,51 0,19 1,02 0,35 0,37 0,332 0,331 0,35 

'ITO KaeaeTCH paµ;I1anbHblX '!aeTeii: o6MOTOK, TO OHII IICilb!ThIBaIOT HepaBHOMCpHOe 

ycmrne no Been µ;mrne aToro oTpeoxa, '!TO Henocpeµ;eTBeHHo CBJIOaHO c Heoµ;HopoAHblM 

pacnpegenemteM non.II no paµ;I1yey Moµ;ynSI. KaK npaBnno, Ha KpMx paµ;nanbHblX npJIMO· 

mmeUHblX y'laCTKOB WHHbl :lTII yeI1nI1JI BOOpaeTaIOT np116mm11TenbHO Ha 40-80 % no 
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cpa.BHemuo C ycIIJIWIMll B qeHTpe 0TlIX J'IaCTKOB o6MOTKII. B Ta6nnqe 4 µ;n.11 paµ;uanh

HhIX y'laCTKOB yKaaaHpI ycpeµ;HeHHhle no µ;mrne □Ha'lemrn Cllll ua eµ;nHHey µ;mIHhl 0TIIX 

OTpe□KOB. 

Han6onee uanpJIJKeHHhIMll c TO'lKll opeun.11 BOOHHKaIDIJ.\llX nouµ;epOMOTOpHhIX ycnnuu 

.IIBll.lIIOTCJI KpllBOllllHeUHhle y'laCTKU, rµ;e MaKCIIManhHhle □Ha'leHU.11 0THX Cllll B 1,37 paa 

BhIWe Tex OHa'leHuii, KOTOphle BOOHllKa.IOT B qeHTpe np.11MO/IllHeUH1,IX aKCllanhHhIX y'la

CTKOB. CyIJ.\eCTBYIDIJ.\lle npu 0TOM oHa'leHWI Hanp.11JKeHHOCTll nollJI l];llJI 6nuJKaiiwero K OCll 

a.KCllanhHOrO y'lacTKa nepaoro Tuna MOAJll.ll CJieµ;yIDil.\lle: a) Ha Hap;yJKHOll noBepXHOCTH 

WllHhl co CTOpOHhl OCll - 1,773 Th; 6) Ha noaepXHOCTU WllHhl c npoTUBOnOJIOlKHOH CTO

pOHhl o6Moi'Ku - 3,129 Th. 

Ilpu COOTBeTCTBYIDIJ.\eM nop.11µ;Ke pacCMOTpem1.11 A:~"CTBYIDIJ.\UX Cll/I µ;n.11 KpllBOJilIHeii

HOro y'laCTKa, npunera.IOIJ.\ero,K 0TOMy aKCllanhHOMY OTpeoKy 0TOrO JKe TIUia MOµ;ynJI, ace 

6meT BhlrllJl)\eTb TaK: a) Ha HapylKHOll noBepXHOCTH o6MOTKH - 1,65 Th; 6) Ha BHyTpeH-

Heii noaepXHOCTll o6MOTKU --r 3,341 Th. · 
. I 

.D:= aKCllanhHOro y'laCTKa BTOporo Tuna MOAJlllI aHanorll'lHhle xapaxTepucTl!KU 6YAYT 

cooTBeTCTBOBaTh □Ha'leHHJIM 1,27 Thu 3,72 Th. 

8Tu Belll!'ll!Hhl ( oco6eHHO MaKCl!ManhHOe no MOAYIIID oHa'leHIIe HanpJIJKeHHOCTll Ma

rHHTHoro noll.ll 3, 72 Th) _Heo6XOAHMhl All.lJ Bhl6opa KpllT;H'lecKoro ::ma'lemrn TOK a a CBepx

npoBO)\HUKe, c 'leM CBJIOaH Henocpe)\CTBeHHhlll Bhl6op Heo6XO)\llMOro KO/Il!'leCTBa caepx

npoBO)\HUKa All.II 06MOTKH • .D:= BHyTpeHHero aKCllanhHOro y'laCTKa o6MOTKll MaKCl!Manh

HOe no MOI\YllID OHa'leHUe COCTaBJIJIIDllleii nollJI BHyTpl! TOKOBOll OOHhl MOlKHO oqeHl!Tb HO 

puc.19. 

TaK Kax MOAYJIH Bcero KoMnnexca cnexTpoMeTpa pacnonoJKeHhl APYr oa ApyroM Ha pac

CTOJIHUH 0,3-0, 7 M, TO MelKAY HHMU OaMeTHO OII.\YIJ.\aeTCJI Blll!JIHUe nonJI O)\HOro MOI\YllJI 

Ha none Apyroro, 'ITO npl!BO)\l!T K OCJia6JieHUID aeJIU'll!H AeiicTBYIDIJ.\llX noH)\epoMOTOpHhlX 

CH/I B 0TOM npocTpaHCTBe. Bee 0TO npHBO)\HT K eq>q>eKTY OTTaJIKHBaHHJI 0)\Horo Moµ;ynJI 

oT APYroro. 

Ilpn yaennqeHHH :3aaopa MelKAJ MOl];YllJIMll µ;o BeJIH'lHHhl 0,5 M ecpcpeKT OTTaJIKUBaHII.11 

OCJia6llJieTCJI npn6JIHOllTellhHO B 3 paaa. 

KpoMe Toro, pa.BHoµ;eiicTBYIDIJ.\He CHJI, µ;eiicTBYIDIJ.\HX Ha BHe'WHHll 11 BHyTpeHHllli 

npJIMO/IlIHeHHhle aKCHaJihHhle y'lacTKH, Hanpa.BlleHhl K qeHTPY II pa.BHhl COOTBeTCTBeHHO 

3,33 MH µ;llJI nepaoro -runa Moµ;yllJI 11 8,63 MH µ;na BToporo Tllira Moµ;yna. 

2.4. OQeHKa B00HHKaIOI.QHX ycHJJHH npu HaJJH'IHH KOHCTpyKTHBHblX 

norE_elllHocTen 

q TO JKe KacaeTCJI Cllll 113llMYTaJibHOro xapaKTepa, µ;eiicTBYIDII.\HX Ha o6MOTKY I TO U:3-:)a 

Cl!MMeTp1111 MOAJlleH OHll pa.BHhl HYllID. Ilpu pac"leTe npeµ;nonaranocb HaJIU"llle aµ;eanbHOu 

HaMOTKH CJIOeB o6MOTKI1, "ITO a.BTOMaTll"leCKll TaK)l{e npllBOl];HT K OTCYTCTBUK) aanMy

TaJihHhIX CllJI. Ho eCJill Bee JKe CMeIJ.\eHlle XOT.R 6hl oµ;Horo CJIOJI WllHhl, np1rnaµ;nelKall.\ero 

JIID6oMy (aepxHeMy llllll HHlKHeMy) aKCHaJibHOMY y'laCTKY o6MOTKH nepaoro Tana Moµ;yna, 

ll npOI1:30Hl];eT Ha BeJIH'lllHY nopJIµ;Ka 0,002 M, TO 0TO Bhl:30BeT noJIBJieHlle aaUMYTaJibHOH 

Cilllhl 0,0629 MH. Heo6xoµ;uMo OTMeTIITb1 "ITO noJIBIIBWIIeCJI B npoqecce c6opK11 MarHIITa 

0.TKJIOHeHllJI OT CHMMeTpllll TaKJKe a.BTOMaTH"leCKll npuaeµ;yT K noJIBlleHUID aaHMYTaJih

HhIX cnn. B Han6onee HanpaJKeHHOM cocTOJIHHll Haxoµ;HTCJI HHlKHlIH npJIMOJIHHeHHhIH ax-
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CllaJihHhlll y"laCTOK o6MOTKH, pacnonoJKeHHhlll a Henocpeµ;CTBeHHOll 6JIHOOCTH OT OClI. B 

:JaBUCHMOCTH OT xapaxTepa OTKJIOHeH1111 B0:3MOlKHhl CJieµ;yIDIJ.\Ue CIITyaqan : 

1) npn CMell.\eHlm nJIOCKOCTII o6MOTKll BOKpyr OCII MarHuTa Ha a = 0, 1° (puc.206) 

MaKCIIMaJihHOe OTKJIOHeHUe HlllKHero y"laCTKa o6MOTKU OT ero uµ;eaJihHOro COCTOJIHWI co

CTaBHT 1,45 • 10-3 Mu ao:JHuxwa.11 ·aanMyTanhHa.11 cuna 6Ji:1eT pa.BHal,2 .10-:-
3 

MH/M; 

2) np11 rmru6e HlllKHero aKCUaJibHOrO y'laCTKa ofo.mTKil BOKpyr caoeii OCH Ha /3 = 1° 

(puc.20a) MaKCHMaJihHOe OTKnoHeHue 6yµ;eT yJKe pa.BHO 2,42. 10-
3 

M II Bellll"IUHa 113HMY

TaJihHOII Cllllhl COOTBeTCTBeHHO 6yµ;eT paaHa 0, 8 • 10-3 
MH/Mj 

3) npn COBMeCTHOM npncyTCTBHll anepeµ;n paCCMOTpeHHhIX OTKJIOHeHnii (pnc.20r) MaK

CIIMaJihHOe CMeIJ.\eHne HH)l(Hero aKCHaJihHOrO y'laCTKa o6MOTKH COCTa.BllT 3, 87 -10-
3 

M n Be

Jlll"lllHa ao::iHnxwei'1 aauMyTanhHoii cnnhl npaxT11"!ecx11 cyMMupyeTCJI - 2, 06 • 10-
3 

MH/M. 

BcJIKUe µ;pyrue B0:3MOJKHhle KOM611Halµlll OTK/IOHCHllll (pnc.20A II 20e) npaKTil'ICCKH 

TaK)l{e npuBO)\JIT K cyMMIIpOBaHIIK) µ;eHCTBWI aaIIMYTaJibHhIX Cll/I, 

BceBOOMOJKHhie OTKJIOHeHHJI npu c6opKe KOHCTpyKqUll MarHUTa npIIBe)\yT x noJIBJICHIIK) 

noMUMO HeJKeJiaTC/IhHhIX Cllll aauMyTaJihHOro xapaKTepa ll K ll:3MeHeHIIID BeJIH"IIIHhl Ma

rHIITHOro nOJIJI BO BCeM npOCTI?aHCTBe MarHHTa.lKenaTeJihHO ·o~eHHTb CTenelll> HSMeHeHHli 

COCTaBJIJIK)IJ.\llX MarHIITHOro noJIJI (77 = dB'/1/B,p ) a CBCTe oco6o JKeCTKIIX Tpe6oaaHIIii, 

npeµ;'hJIBllJleMhIX K TO"IHOCTll Bhl"IUCJieHll,SI CaMoro MarHIITHOrO nonJI. Ilpeµ;aap11TeJihHhle 

oqeHKII nOKll3hIBaIDT, "ITO Hau60JihWUe u::iMeHeHHJI B Mar:mITHOM none Bhl:3hIBa.IOT OTKJIO

HCHil.11, CB.ll:3aHHhle c HUJKHIIM aKCllaJihHhIM y'laCTKOM o6MOTKll. B nepBOM npH6JIUJKeHIIII 

BCJIIl'lllHhl U:JMeHeHIIJI MarHIITHOro nonH nponopqIIOHaJihHhl BeJIII'lllHaM OTKJIOHeHIIll u no 

caoeMy xapaKTepy nx MOJKHO xnaccuq>n_qupoaaTb B cneµ;yIDIJ.\eM nopxµ;xe: 

1) Yaemt'leHne paµ;nanhHoro paaMepa o6MOTKII Ha BeJIII'lHHY 2 • 10-
3 

M. XapaKTep 

OTHOCIITenbHOro 11:3MeHeHllJI non.II B o6naCTH MarHuTa B 0TOM CJiy'lae npeµ;cTaaneH na 

puc.21, a KOnII'leCTBeHHhle Bellll'lHHhl 0THX ll:3MeHeHHII MOJKHO oqeHIITb II:3 pnc.22-23; 

2) CMeIJ.\eHIIe HHJKHero aKC!IaJibHOro y'laCTKa o6MOTKII no paµ;11ycy ~a BeJllI'lIIHY 

2. 10-3 M (pnc.20a). CTeneHb OTHOCIITellhHOro ll:3MeHeHIIJI noll.ll npeµ;cTaBJieHa Ha puc.24, 

KO/Ill'leCTBeHHhle oqeHKH 0TllX ll:3MeHeHHH BHl];Hhl Ha pnc.25-26; 

3) Cµ;anr nnocKOCTll o6MOTKII Ha yron a= 0, 135° (p11c.206), 'ITO COOTBeTCTByeT MaK

CHMaJibHOMY CMeIJ.\eHHK) Kpa.11 HHJKHero Y'JacTKa o6MOTKII Ha Bellll'lllHY 2-10-
3 

M. XapaxTep 

OTHOCHTenhHOro HOMeHeHitil: COCTOHHWI noll.ll npeµ;cTaaneH Ha pllc.27, KOllll'lCCTBeHHO Bee 

0TO MOJKHO oqeHHTb ll:3 pllc.28-29; 
4) Horn6 Hl!JKHero npJIMOJIHHellHOro aKCIIaJihHOro y'laCTKa o6MOTKll BOKpyr CBOell OCH 

Ha yron /3 = 0, 744° (p11c.20a), 'ITO COOTBeTCTByeT MaKCllMaJibHOMY CMeIJ.\eHllK) Kpa.110TOro 

y'laCTKa o6MOTKU Ha Bellll'lllHY 2 • 10-3 M. KapTHHa B0:3HllKWllX OTHOCllTellbHhIX ll:3MeHe

Hllll B none npeµ;CTaBJieHa Ha p11c.30, KOITll'leCTBeHHO ace 0TO OTo6paJKeHO Ha puc.31-32; 

5) Cny'laii: uenapannenbHOCTll IiepxHero II HUJKHero iipJIMOnllHeii:HhIX aKCllaJibHhIX y'la

CTKOB o6MOTKH, Korµ;a CMell.\eHlle oµ;Horo Kpa.11 OTHOCHTenbHO µ;pyroro cocTaBJIHeT 

2. 10-3 M. 06Il.\a.ll xapTHHa OTHOCHTellbHOro llOMeHeHWI no~ B Meµ;HaHHOll nnoCKOCTll Ma

rHHTa npeµ;cTaaneua ua pHc.33, xapaxTepHhle KOJIU'leCTBeHHhle oqeHKll 0TIIX U:3MeHeHIIll 

MOJKHO BHµ;eTb Ha pac.34-3p. 

2.5. AnnpOKCHMaQHJl MarHHTHOro DOJJJI STORS 

Ilp11 HCDO/Ib:30BaHllll ~arHHTa ueo6xop;m.40 OHaTb none B npOH:3B0llhHOH TO'lKe pa6o'leii 

o6nacTH MarHIITa. Hcxoµ;:e:M nporpa.MMa pac'leTa µ;aeT ueKOTOPYID npocTpaHCTBeHHYID 

ceTKY :3Ha'leHllll noll.ll, npll'leM apeMJI C'leTa KaJKµ;oii: TO'lKll nopaµ;Ka 10 ceKyHµ;. IIoeTOMY 
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Heo6xoµ;11MO HaHTll TO"IHYIO annpOKCllMa.I.J;UIO MarHIITHOro nonJI no µ;ucKpeTHOll npocTpa.H
CTBeHHOll ceTKe oHa"leHu:ii c qenhIO 6blcTporo HaxoJKµ;eHHJI nonJI B n106oii TO"!Ke. Onpo6o

Ba.Hbl MeTOl];bl annpOKClIMa.I.J;UU c noMOlllhlO nonuHOMOB 'le6b1WeBa u lIHTepnonJiqllJI Ky-

. 6u"leCKlIMll cnnaHHaMll •. HanucaHbl pa6o"!Ue nporpaMMbl Bbl'lUcneHHJI MarHlITHOro nonJI B 

npouoBonhHOll TO"!Ke pa6o"!en o6nacTu MarHuTa cneKTpoMeTpa APRSTOR u SPLSTOR. 

IlpoBeµ;eHbl TaKlKe oqeH~U TO'IHOCTU lI Bpe~ BbI."lllCneHHJI DOnJI µ;nJI Ol];HOll (npom3BOllh
HOll) TO"IKU. 

2.5.1. IlpocTpaucTBeHHaJI ceTKa DOJI.11 

Mcxoµ;Hble l];a.HHble annpOKCUMa.I.J;UU npeµ;CTaBllJIIOT co6on Bbl"llICneHHble OHa'leHUJI Tpex 
KOMnoHeHT nonJI B,,, B 11 u B, Ha TpexMepHon HepaBHOMepHon ceTKe cp, z, r (yron, cMewe

Hue Bl];Ollh OCH u CMellleHue no HOpManll x ocu). 3Tu l];a.HHble XpaHlllllICh ynaKoBaHHblMll 

B wecTepKu "lncen (cp, z, r, B,,, B 11 , B,) B q>opMaTe Fl0.3 µ;nJI cp, z, r u B cpopMaTe El6.6 

µ;nJI TponKu B,,, B 11 , B,. Ha OCII z yonbl ceTKII 6blm1 pacnonoJKeHbl cneµ;yIOllllIM o6paooM: 

z=0+4,9j 4,9+5,4; 5,4+6,0(M). 

IIIar no z cocTaBnJin h=O, 7 M µ;nJI HHTepBana O M $ z < 4, 9 M, h = 0, 25 M µ;nJI IIHTepBana 

4,9 M $ z < 5,4 M II h =:= 0,95 M µ;nJI IIHTepBana 5,4 M $ z $ 6,0 M. 
CeTKa 6blna cocTaBneHa µ;nJI oHa"leHIIn cp, npeµ;cTaBneHHbI,X a BIIµ;e cneµ;y10wen nocne

µ;oBaTenhHOCTII: 

'{) = 0°; 0,25°j 0,5°j l;O~j 1,5°j 2,0°; 2,5°; 5,0°; 7,5°; 12,5°; 17,5° II 22,5°. 

IIo paµ;1Iycy µ;nJI Moµ;ynJI nepBoro TIIna war pao61IeH1IJI ceTKII 6bln nepeMeHHbIM u B 

OaBIICIIMOCTll OT ao1IMyTa MeHJinOCh "llICnO IIHTepBanOB pao61IeHIIll no cxeMe: 
1) µ;nJI 0° $ cp $ 2, 5° HMenlI · 

I 0,3M$r<l,0M, war 0,01 Mj 

II 1,0M$r<l,8M, war 0,10 Mj 

III 1, 8 M $ r < 2, 1 M, war 0,05 Mj 
IV 2, 1 M $ r $ 2, 5 M, war 0,01 Mj 

2) µ;nJI 5° $ cp $ 22, 5° lIMenlI 

I 0,3M$r<l,0M, war 0,02 Mj 

II 1,0M$r<l,8M, war. 0,10 Mj 

III 1,8M$r$2,5M, war 0,02 M. 

2.5.2. Ann_E>,OKCHMaUH.H noJI.H noJIHHOMaMH qe6wweea 

AnnpoKCUMaqHJI MarHUTHOro DOnJI npoBoµ;unacb noooHHO. Ha puc.36 npeµ;cTaBneHa 

Tllllll'lHaJI :JaBllCUMOCTh MarHIITHOro DOnJI BIi OT paµ;uyca. Ha rpaq>IIKC MOlKHO nerKO BhIµ;e

llllTh Tpll nIIKoo6paoHble o6naCTU. Ilpn annpOKCUMaql!II Bce:ii o6naCTll onpeµ;eneHHJI nonJI 

eµ;IIHCTBeHHblM "1e6blWCBCKllM MHOrO"llICHOM, B 0TllX, o6nacTJIX. Ha6n10µ;aeTC.H HaH6onhWaJI 

norpeWHOCTb. IlooTOMY npn annpOKCllMa.I.J;IIII Ji:alKµ;aJI nlIK006paoHaJI o6JiaCTh o6pa6aTbl

BaeTC.H OTl];enbHO. Jione, oa llCKllIO"leHI!eM 3TllX o6nac~en, crnalKIIBaeTC.H ll npeµ;CTaBnJieT 

co6oi'.i ellle oµ;Hy o6nacTh µ;nJI o6pa6oTKH. Ta.Kon cnoco6 npeµ;cTaBJieHHJI no cpaBHeHIIIO c 
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pao611eH1IeM Ha nocneµ;oBaTenbHble o6nacTII µ;aeT :JKOHOMIIIO naMJITll BMeCTe C Hey6blBaIO

wei'1 TO'lHOCThIO. KpoMe orpaHII"leHIIJI no paµ;i1ycy, o6naCTll orpaHII"lllBMl!Ch TaKlK~ no 

ewe oµ;Hmt Koopµ;1rnaTe - yrny, Tax KaK npu 6onbw11x yrnax (7° + 22, 5°) m1K11 crnaJK11-

BaIOTC.H. AHanorn"lHblll cnoco6 o6pa6oTKll npnMeHJIJICJI n µ;nJI nonJI B,, (puc.37) - B 3TOM 

cny"lae MOlKHO Bblµ;eJIIITb µ;Be nuKoo6paoHble o6naCTII. Ilone B. (pnc.38) pao6nBanOCh Ha 

µ;Be nocneµ;onaTenhHble o6nacTn, npn'leM o6nacTb nnaTd npeµ;cTaBnJIJiach HIIOKOCTeneH

HbIM paono:arnHIIeM - :JTO no::JBonIIno crnaµ;uTh owII6Kn npeµ;bll];Ylllero C"leTa (nynhcaqm1 

nonJI Ha ypoBHe HynJI). . 

Ilpn oqeHKe Tpe6yeMoii cTenem1 paonoJKeHHJI µ;nJI :1aµ;a.HHoii OTHocnTenhHon norpewHo

CTll Ha116onhWJIO Tpyµ;HOCTh Bbl:JblBaeT :JaBIICllMOCTb nonJI OT paµ;11yca. nnJI paoml"lHblX 
cTeneHei'1 paonoJKemIJI ncen 06nacT11 onpeµ;eneHHJI nonJI no paµ;IIycy ::3a 11cKn10'1eHneM nn

KOB 6binil noJiy<IeHbI cneµ;yIOllllle proynbTaTbl. nn.lI CTeneHH paonoJKeHIIJI 20 OTHOCIITellbHaJI 

norpewHOCTh annpoKCIIMau;1111 nopJIµ;Ka 10-1 + 10-2 , µ;nJI cTenemi· 40 - 10-2 + 10-3, µ;nJI 

cTeneHu 70 - nopJIµ;Ka 10-4 • 

2.5.3. To"lHOCTb annpoKCHMaUHH u epeM.H C'IeTa 

nnJI Ha..'COlKl];eHHJI CKOpOCTll C'leTa nporpaMMbl IICnOllb:JOBMOCh paonoJKeHI!e '!e6b1WeBa 

co CTeneHJIMll O + 15, 0 + 15 II O + 35 COOTBeTCTBeHHO no nepBoii, BTOpoii n TpeTbell 

Koopµ;IIHaTe. IIony"leHHOC BpeMJI C"leTa µ;nJI Ol];HOll TO"IKU B TpexMepHOM npocTpaHCTBe 

nopJIµ;Ka 0,35 ceKyHµ;bl. 

B peoynhTaTe npoµ;ena.HHOll pa60Tbl MOlKHO :JaKnIO"lIITh, "ITO npII :Jaµ;aHHOll OTHO

Cl!TCllhHOll norpeWHOCTII nopJIµ;Ka 10-• BpeMJI C"leTa Ol];HOII TO'IKH 6yµ;eT npHMepHO 3,5 

CCKYHAhI (ucxoµ;JI 110 Tpe6oBa.HllJI KOllII'lCCTBa KO:J<p<plll\IICHTOB paonoJKeHIIJI O + 35, 

0 + 35, 0 + 70). AHanorII'lHoe BpeMJI µ;nJI nporpaMMbl IIHTepnonJinllll Ky611"1ecK11M11 cnnai'1-

HaM11 COCTaBnJieT 2,5 CCKYHAhI. KonU"lCCTBO xpaHl!MOll llH<pOpMaq1111-µ;eBJITh 06nacTe11 C 

Ha6opaMll 36 x 36 x 71. 

3. BhIBOP BEJUfqHHhl .[J;OIIYCTHMhIX HAIIPJDKEHHM B 
CHJIOBOM KAPKACE H OBMOTKE 

neTann cnnoBoro KapKaca (noJKeMeHTbl II paMbI) npeµ;nonaraeTC.H uoroToBUTh 1m an10-

MnHueBoro cnnaBa MapKu AMr6 c npeµ;enoM npo'IHOCTH npn TeMnepaType 4.2 K 
a. = 560 MIIa u npeµ;enoM TeKy"lecTn a0•2 = 200 MTia141. B o6weM Maw11HocTpoeH1m 

npnHJITbl KO:J<p<plll\lieHTbl oanaca npO'IHOCTll KOHCTPYKI\Ull, no cpaBHCHIIIO C Benll"IUHOII 
a0,2 , n ~ 1, 5[5]. • Torµ;a cpeµ;H.JIJI Benu"l1rna µ;onycT11Moro HanpmKeHu.JI 

a~ = ao,2/nT ~ 130 Mila. neq>opMa.I.J;llJI KapKaca BbIOblBaeT HallpJilKCHlle B o6MOTKe, KO

TOpaJI COCTOIIT Im CBepxnpoBOl];JillllIX npoBoµ;oB, CTa6umm11py10weii WUHKII U:J anIOMUHl!JI 

BblCOKOll "lllCTOTbl, :JneKTpll"leCKOH U;:JOnJin1111 II nponHTblBaIOWero KOMnayHµ;a. Ilpu :JTOM 

HanpmKeHHJI B :JneMeHTax o6MOTKll He µ;on:a<Hbl npeBblWaTb paccMaTpHnaeMble HIDKe µ;o

nycTUMbie npeµ;enbl. 

3.1. Ceepxnpoeoµ;uHK 

PacTJir11na10wec HanpJilKeHlle B npoBop,e C HH06llil-TIITa.HOBblMH lKHnai,_111 11 MCAHOII 

MaTpunei'1 CHl!JKaeT KpllTll"lCCKHll TOK. Oµ;HaKO :JTO CTUHOBIITCll OlllJTl!MblM npu 6onbWUX 
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HanpmKeHWIX. Hanpl!Mep, ;D;Jl.ll MHOrOlKl!JlbHOrO npoBoµ;a npn llH;D;YKl.\llll 4 Th 11 HanpmKe
Hllll 500 Mila yMeHblllCHl!e Kpl!Tll'iCCKoro TOKa COCTaBJIJieT OKOJIO 5 %161. ABTOp pa60TbI[61 
C'il!TaeT paayMHbIM MaKCHMYMOM pa60'iHX HanpJI:lKCHHU ;D;llll Hl1061111·Tl1TaHOBOro nposoµ;a 
500 Mila. 

3.2. MaTE_HQhl wunbl 

B. Ka'ieCTBe CTa6:mm:::mpyIOll\ero MaTep11ana Ull!HbI 11cnonwyeTCJI aJilOMllHllU BbICO· 

KOU 'il!CTOTbI (Hanpl!Mep, 99,995 %.). Yµ;eJibHOe 0lleKTpl!'ieCKOe conpO'.J'l!BJICHHe TaKoro 

alllOMl!Hl!Jl np11 TeMnepaType 4,2 K B OTCYTCTBl!e MarHHTHOro noJIJI ll µ;ecpopMal.\llll 
p ~ 5 · 10-11 OM• M 171, CooTHOllleHHe yµ;enbHhIX conpoTHBnemui 

RRR = p(300K)/p(4,2K) ~ 2,8 • 10-8 /5 · 10-11 = 560. 

O;a;HaKO Bellll'il!Ha p OaBl!Cl!T OT CTeneHH ;a;ecpopMal.\llll n, Hanpl!Mep, npn OTHOCHTeJib· 
HOU µ;ecpopMaQllll e = 0, 07, p ~ 1, 2 . 10-11 OM. M (71, Ta.Kou BeJIH'illHe e COOTBeTCTByeT 

HanpmKeHlle u ~ 100 Mila (7)_ 8To OHa'illT, 'iTO ;D;JIJI coxpaueHllJI CTenemI CTa6l!JlbHO· 

CTll UlllHbI HY:lKHO YBeJill'll!Tb ee Ce'leHne B 2,4 paoa. Ecnn C'lllTaTb ;a;onycTIIMbIM 25 % 
pocT BelliI'lllHbI p, TO HY:ll<HO o6ecne'll!Tb B KOHCTPYKl.\llll µ;ecpopMaQHlO e ~ o, 03, 'iTO 
COOTBeTCTByeT Bellll'll!He u ~ 50 Mila (7). 

YxaoaHHble HanpJI:ll<eHl!Jl 11 ;a;ecpopMaQllll Haxoµ;JITCJI B o6naCTII nnaCTll'IHOCTII. ilocne 
6onblllOro 'lncna 1-\llKllOB nnacTH'lecxou ;a;ecpopMaQnn npeµ;en TeKy'ieCTll an10MHHHJI ue

cxonbKO BoopacTaeT 161, HO no-npe:ll<HeMy OCTaeTCJI BeCbMa Hl10Kl1M. ilpn'leM · 0neKTpoco

npoTl1BJieH11e OHa'lllTeJibHO YBeJill'll!BaeTCJI 111. 
.I(Jl.ll 6onee 'lllCToro aJIIOMllHl!Jl ( cooTHOllleH'l!e RRR = 2000) peoKmi pocT conpoTnsne

HllJI Ha'll!HaeTCJI y:ll<e npiI e :t= o, 003, HO nocne MHoroKpaTHoro 1-\llKllllpOBaHllJI (pIIc.39)181. 

3.3. SJieKTPH'lecKrui: HOOJI.IIQH.11 H npon.HTbIBaIOI.QHH o6MOTKY KOMnayuµ; 

.I(Jl.ll l!OOJl.lll.\llll npoBOAHHKa 11 -nponnTKll o6MOTKl1 UlllpOKO ncnOJibOYlOT CTeKJIOBOJIO· 

KHO l1 anoKCll;D;Hbie CMOJibI, B peoynbTaTe BllTKll npoBO;D;HllKa OKaDbIBalOTCJI oaMOHOJIII'ieH

HbIMll B KOMnOOHTe, auan~rll'IHOM CTeKJIOTeKCTOJIHTy. MexaHH'leCKl!e CBOUCTBa TaKoro 

KOMnOOl!Ta Haxoµ;JITCJI,. no-Bl!;D;l!MOMY, Ha ypoBHe o6bI'iHbIX CTeKJIOTeKCTOJlllTOB. Hanpl!· 
Mep, paopylllaIOll\ee uanpJI2KeHHe npll CTaTH'leCKOM Horn6e nepneHµ;HKYJl.lIPHO CJIOJIM /J;Jlll 

JIHCTOB cTexnoTeKCTOllHTa Map1m CT TOllll\HHou 0,01 M n 6onee npn KOMHaTHOU TeMne

paType no ocHoae TKaHH pasHo 125 Mila, no YTKY TKaHH - 95 Mila. B T<> :ll<e BpeMJI y 

JIHCTOB Mapxn CT8<I>-1 9TH BeJIH'IHHbI cooTBeTCTBeHHo·paBHbI 360 11 300 Mila. PaopyU1a-

10ll\ee HanpmKeHHe npH pacT.s::ll<eHHH All.II CT pa.BHO 90 n 70 Mila191. Mop;ynb ynpyrocTn 

npH norH6e CTeKJIOTeKCTOJll!Ta KOJie6JieTCJI B UlllpOKOM p;nanaooHe B OaBllCllMOCTll OT nc

XOAHbIX MaTepHallOB H TexHOJIOrim norOTOBJieHll.S:. H COCTaBJl.lleT, Hanpl!Mep, BeJill'IIIHbI 

(15.6-32) I'ila npH paolll!'IHOM COOTHOllleHHll KOJlll'leCTBa CTeKJIOBOJIOKHa l1 0nOKCl1/J;HOrO 

cB.s:oy10ll\erol101. 

3.4. 06cy::11q~euue H BblBO;D;bl 

Onpeµ;ennM Hanp.s::ll<eHl!Jl B JIO:ll<eMeHTe, npn KOTOpbIX o6ecne'lnBaeTC.S: µ;onycTIIMbIU 

pocT aneKTpnqecxoro conpoTHBJieHl!Jl B aJilOMllHlleBOU MaTpHl.\e lllIIHbI. ilpn'ieM, KaK 0TO 

;a;enanocb Bblllle, C'lllTaeM µ;onycTIIMbIM OTHOCllTeJibHOe yµ;nnHeHne UlllHbI npn COBMeCTHOM 
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norn6e · JIO)l<eMeHTa n o6MOTKn e = 0, 03. Benn'inHa HOpManbHbIX Hanp.s::ll<emut npn no

rn6e JlO)l(eMeHTa MeH.S:eTCJI no ero ce'leHlllO no JlllHeUHOMY OaKOHY. ilocKOllbKY COOTHOllle

Hl!e BbICOT ce'leHUU llO:ll<eMeHTa u o6MOTKl1 paBHO 450/300=1,5 , TO Ha Kpa!O llO:ll<eMeHTa 

p;onycT11Ma BeJIH'lnHa e = 1, 5 x O, 03 = 0, 045. ilo oaxoHy lyxa uanp.s::ll<eHIIe B aTo:i't TO'IKe 

u = .E · e = 80 · 104 x 0, 045 = 3, 6 I'ila, 

rp;e E - Moµ;ynb ynpyrocTII aJilOMllHIIeBoro cnnasa. 0'1eBnp;Ho, 'ITO peanbHble Iianp.s:)l(eHl!Jl 

n nmKeMeHTe 6yp;yT 6onee 'leM Ha nop.s:µ;oK MeHbllle, cneµ;oBaTenbHO, no CTOJibKO :ll<e paa 
6yµ;yT MeHbllle n µ;ecpopMaQllll B o6MOTKe • .I(a)l(e ecnn opneHTitpOBaTbCJI ua aJilOMllHllU c 

OTHOUleHneM conpOTllBJiemm 2000, TO npn e = 0, 003 p;onycTnMa BeJill'lllHa U- = 360 Mila. 

ThKnM o6paooM, aJilOMllHlleB8.ll MaTplll.\a He .S:BJl.lleTCJI np_en.s:TCTBHeM /J;Jl.ll cyll\eCTBeHHoro 

Harpy*eH1t.s: JIO)l(eMenTa. 
Bonee cna6bIM OBeHOM MO)l(eT OKa.JaTbCJl 0lleKTpll'leCK8.ll HOOJl.lll.\l!Jl l1 nponUTKa 06-

MOTKU. Ecnn opneH-rnpoBaTbCJI na MHHHMMbHYIO BeJIH'iHHY paopylllaIOll\ero HaDPJI*eHHJI 

npn pacTmKe1m1t cTexnoTeKCTOllllTa CT B 70 MIia 11 npuHJITb npoHOBOllbHO xoacpcpitl.\IteHT 

oanaca 1,4, TO µ;onycTllMOe Hanp.s:)l(enne B llOOll.S:1-\llit o6MOTKll COCTaBllT Uno = 50 Mila. 

ilpu OIJ;llHaKOBOU CTeneHll µ;ecpop~aQllll llOOJl.lll.\llll ll llO)l(eMeHTa;nanpmKeHHe B nocneµ;HeM 

COCTaBHT Uno:« = Uua • T• . 
ilpnMeM E,m = (15.6 + 32)/2 ~ 24 I'ila, Torµ;a Ha pacCTOJIHllll 0,15 M OT 1-\eHTpa 

Ce'ieHllJI JlO)l(eMeHTOB Unoll< = 50 • 80/24 ~ 170 MIia, a Ha Kpa!O JIO)l(eMeHTa (0,225 M OT 

1-\CHTpa) Unoll< ~ 250 Mila. 
ilop;BO/J;.S: HTor, MO)l(HO CKaoa.Tb, 'ITO npn BbI6ope Bellll'illHbI µ;onycTHMbIX Hanp.s:)l(eHitU 

B CllJIOBOM Kapxace µ;aHHOU KOHCTPYKl.\llll MO)l(HO pyKOBOIJ;CTBOBaTbCJl nopMaMll 06ll\ero Ma

Ull!HOCTpoemt.s:, T.K. HeraTHBHbie .S:BlleHl!Jl B o6MOTKe BOOHllKalOT npn cyll\eCTBeHHO 6ollb

llll!X Hanp.s:)l(eHl!JIX. 

4. P ACqET HA rrpoqHQCTh H )KECTKOCTh HECYII:t;HX 
SJIEMEHTOB KOHCTPYKQHH CTOPC 

4.1. Pac'leT ua npo'IHOCTb H )KCCTKOCTb KOHCTPYKTHBHblX OJieMeHTOB 

MarHHTa 

Bee µ;eTaJill XOllO/J;HOU 'lacTH MarHHTa noroTaBllllBalOTCJl l10 alllOMllHHeBoro cnJiaBa 

AMr6. Jio:ll<eMeHT q>llKCHpyeT o6MOTKY, OXBaTbIB8.ll ee co BCex CTOpOH ;D;BYMll r-o6panHbIMII 
B Ce'leHHll nollOBHHKaMll, Oµ;Ha 'lacTb JIO:ll<eMeHTa ncnOllbOYeTCJI B Ka'leCTBe cpopMbI ;D;ll.S: 

HaBHBKll CaMOU o6MO.TKll (pnc.40) • .I(u q>llK~llll llO)l(eMeHTOB OTHOCllTeJibHO µ;pyr µ;pyra 

ncnollbOYlOTCJl 8-yrollbHble paMbI (pnc.41). 

4.1.1. Jlo:lKeMeHT 

.I(Jl.ll npoBepKH KOHCTPYKQllll Ha npo'IHOCTb n :ll<eC~KOCTb neo6XOAHMO oHaTb BeJIH'lltHY 

MaKCUMallbHOrO uanp.s:)l(eHl!Jl, BOOHHKaIOll.\ero B ce'leHHll JIO)l(eMeHTa, BeJill'illHY nporn6oB 

o6MOTKH Ha np.S:MOllllHen:HbIX. y'lacTKax n µ;ecpopM~lllO CTep)l(Hell. coeµ;HHHTeJibHbIX paM 

MarHnTa. 
Mo pnc.42 Bll;D;HO, 'ITO MaKCl!MallbH8.ll BeJill'iHHa pacnpe;a;eneHHOH narpyoKH Ha BHyTpeH· 

HllU np.s:MoJinHeUHbIU y'iacToK o6MOTKH MarHHTa 1-ro Tnna MO/J;YJl.ll pasHa 510 KH/M, µ;nJI 
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BToporo Tlma - 1020 xH/M, Ha BHewH11ii: y'laCTOK 06011x TIIIlOB MoAyneii: - 190 xH/M, 
Ha paA11MhHhlii: y•racTOK - 370 KH/M. 

,Il;JlJI npep;oxpaHeHWI KOHCTPYK~ll OT panpywemlll ITO)KeMeHThl ycTaHOBneHhl Ha 11 ono
pax, pacnono,KeHHhlX Ha paccTo.11H1111 1 M p;pyr OT p;pyra p;n.11 nepBoro Tnna Mop;yne11 n Ha 
14 onopax 'lepen 0,8 M l];JlJI 2-ro Tuna. · 

Ilno~ap;h ce'leHWI JIO,KeMeHTa F = 2, 26 • 10-2 M2 (puc.40). 
OceBoii: MOMeHT nHepwm:: 

J., = bh3 /12- b1h13/12, .J., = 3,28. 10-4 M4• 

MoMeHT conpOTIJBlleHllJI ce'leHll.11: 
W., ~ 2J.,/h, W., = 1,6. 10-3 ~-

Ha pnc.43 npep;cTaBneHa 0KBIIBMeHTHaJl CXeMa Harpy)KeHWI npHMOITIIHeii:Horo BHY
TpeHHero 11 BHeWHero )"laCTKOB OCiMOTKH,8Tn J'laCTKll paccMaTpHBaIOT~ KaK MHoronpo
neTHhle 6anK11 C pacnp~~HHOH Harpymmii q. Ilpn paC'leTe Ha npO'lHOCTh 11 )KCCTKOCTb 
0TllX 6anoK 11or116aI0~11e MOMCHTbI, onopHhle peaK~HH I{ nporn6bI HepanpenHhlX 6anoK C 
paBHhlMll nponeTaMH l];llllHOH 1 HaJCOl];llllllCh'no 4>opMynaM pa6oThl(ll] C K00q><Jm~lleHTaMn 
HO Ta6n.13(ll]. 

Ilp11 pac'leTe DpllHitMaeTC.II, 'ITO KpaHHHe nponeThl om1paIOTCJI Ha nop;Bll)KHYIO onopy, 
a Bee npoMe)KyTO'lHhle nponeThl )KeCTKo oaxpenneHhl no KoH~aM. 

1-:ii Tim Mop;yneii:: · 

q == 510 xH/M, 6anxa onnpaeTcH Ha 11 onop, l = 1 M. 
lfor116aI0~11e MOMeHThl: 

M1,10 = 0,08ql2, M1,10 = 420-103 MH. M, M2-;-9 = 0,025ql2, M2-;-9 = 130-103 MH-M 
MaxcllMMbHhle Hanp.ll)KCHWI: 

O'ma:z: = Mx/W.,, O'ma:,;1,10 = 26,6 Mlla, O'ma:,;2+• = 8,4 Mlla· 
MaxcllMMhHhle npor116h1: 

fi,10 = 0,0068ql4/EJ.,, /1,10 = 1,5 · 10-4 M, h+9 = 0,0005ql4/EJ.,, /2+9 = 1 · 10-5 M, 
rp;e E - MOAJllh IOHra, p;n.11 AMr6 - E = 7 • 104 MIIa. 
2-n Tllll MOl];YJieii:: 

q = 1020 KH/M, 6anKa on11paeTCJ1 Ha 14 onop, l = 0,8 M. 
Hor116a10~ue MOMCHThl: 

M1,13 = o, 08ql2, M1,13 = 550 MH-M, M2+12 = 0, 025ql2, M2+12 = 170 MH-M. 
MaxclIMMbHhle HaDp!J)KCrH.11: 
O'ma:,;1 ,13 = 35, 7 Mlla, O'ma:z:3 .,:,. = 10, 9 Mlla. 

· MaxcllMMbHhle nporll6hl: 

ft.13 = 0, 0068ql4 I EJ.,, /1,13 = 1 . 10-4 M, h+12 = o, 0005ql4 I EJ:r, h+12 = 8. 10-6 M. 
BHewHnii y'laCTOK o6MOTKH n106oro Tuna Mop;yne:ii .c Harpyoxon q=190 KH/M 11 onu-

pa10~nii:CJ1 Ha 11 onop, l = 1 M. 
Horu6aIO~lle MOMeHTbI: 

M1,10 = 0,08ql2
, M1,10 = 150 MH. M, M2+9 = 0,025ql2, M2+9 = 50 MH·M. 

Maxc11MMhHhle nanpKlKeHH.11: 

O'mar1,10 = 9, 8 Mlla, O'ma:z:3♦t = 2, 6 Mlla. 
MaxcllMMbHhle nporlI6bI: 

ft.10 = O, 0068ql4 
/ EJ.,, fi.10 = 4 • 10-5 M, h+s = O, 0005ql4 / EJ.,, /2+9 = 3 · 10-6 M. 

Pap;uanbHhle 'lacTU o6MOTK11 MarHnTa lIMeIOT l];llllHY np.llMOlllIHenHoro J'laCTKa 1=1,2 M 
c pacnpep;eneHHoii HarpyoKoii 370 KH/M. 8xB11BaneHTHaJl cxeMa Harpy)KeHHH npep;CTaBJieHa 
Ha pnc.44, KOH~hl 6anKll )KeCTKO OaJl.leMneHhl. 

lf3rn6aIO~IIH MoMeHT: 
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M ~ ql2 /8, M = 760 MH·M. 
MaKCIIMMbHOe HanpH)KeH11e: 
O' ma:,; = 49 Mlla. 
MaxcuManhHhlll nporu6: / 
f = 5ql4/384EJ.,, f = 3 · 10-4 M (12, CTp.53, Ta6n.10). 
lf3 paC'leTa Ha npO'IHOCTb 11 )KeCTKOCTb KOHCTpyK~lIH Blll];HO, 'ITO MaKCUMMbHOe 3Ha

'1eH11e Hanp.11,KeHIIH B lIO)KeMeHTe o6MOTKll O' = 49 Mila B03HHKaeT Ha pap;HMhHhlX y'la
CTKax o6MOTKII. 

B MaTepnane, ll3 KOToporo 113roTaBn11BaIOTCJ1 p;eTan11 xonop;Hoi'1 'lacTn MarHlITa (AMr6), 
BOOMO:lKHhl CKphlThle p;ecpeKThl, OTKITOHCHUH B TexHonorun 113rOTOBJieHWI ll p;pyrne cpax
TOphI, Bllll.!IIO~lle Ha npO'IHOCTb KOHCTPYK~llll. II00TOMY Heo6XOl];IIMO 3ap;aTbCJI Ko0cpcpu
~IleHTOM oanaca npO'IHOCTll n. 

Bh16op 3Ha'leHlIJI n, DOKa:JhlBaIO~ero,Bo CKOJibKO pan p;onycKaeMoe Hanp.11)KeH1Ie O'AOD. 
MCHbWe onacaoro, oaaucuT OT cocTOHHH.11 MaTep11ana (xpynxoe, nnacTll'IHoe), xapaxTepa 
nplllIOlKeHirn aarpy3Kll (cTaTU'leCKaH, l];llHaMll'ICCKaJl, llOBTOpHo-nepeMeHHaJI), a TaK)Ke OT 
Heop;Hopol];HOCTII MaTep11ana, HCTO'IHOCTII B oap;aHllll BHCWHllX Harpy3oK, np116mt)KeHHO
CTll pac'leTHhlX cxeM ll q>opMyn. ,IJ;ru.rnnaCTll'IHhlX MaTep11anOB np11 CTa'l'll'leCKOH aarpy3Ke 
onacaoe HanpH)Keaue np11paBH11BaeTcH K ·npep;eny TeKy'le,cTH MaTepuana u 0 = uT 11 
np1mnMaIOT nT = 1, 4+ 1, 6. HHorp;a p;IDI nnacTll'IHhIX MaTepuanoB p;onycKaeMoe aanpmKe
Hlle onpep;en.lIIOT no BpeMeHHOMY conpOTllBJieHHIO O'AOD, = O'e/ne
T.K. uT = (0, 5+0, 7)u8 , TO n 8 = 2, 4+2, 6. Ilpep;en TeKy'leCTll AMr6 uT = 320 Mila, Bpe
MeHaoe conpoTUBneaue 0'8 = 160 MIIa. IlpuMeM n,. = 2, 5, Torp;a O'Aon. = 130 Mila 
11 MaKCllMMhHOe HaIIpH)KeHHe, BOOHHKaIO~ee B JIO)KCMeHTe o6MOTKri, O'ma:r = 49 MIIa 
MeHbWe O'AOD. B 2,6 pana... . 

Benn'IIIHa Ko0cpcpu~neHTa 3anaca npO'IHOCTH n 8 = 320/49 = 6,5 npeBhlwaeT aeo6xo
p;nMy10 Bem1'IHHY n8 = 2, 5. Ilpu 6onee p;eTMhHoii: KOHCTPYKTopcxoii: npopa60TKe MOlKHO 
6yp;eT ODTllMll3llpoBaTb panMephl CTeHOK JIO)KeMeHTa. 

4.1.2. BnyTpenn.11.11 paMa 

,Il;na nepBoro Tuna Mop;yneii: paMa npep;cTaBnHeT co6on 8-rpaHHIIK (pnc.41), rpaHhIO 
ICOToporo JIBJIHeTCJI CTep)KeHb pap;uycoM r ll l];llllHOll 1=0,35 M. Ha CTep,KeHh p;ellCTByeT 
cuna Pi = P/2sino:, rp;e P=510 KH 11 o: = 22,5°, OTKYAa Pi = 683 KH. SKanaaneHTHM 
cxeMa Harpyi1rnHlIH nr,ep;CTaBneaa Ha puc.45. 

Ilpn 0TOM YMCHhuiaeTCJI l];llllHa CTep)KHH Ha 

t:,.l = Pi/EF (1). 

3ap;ap;11MCJ1 p;onycT11Moii. Benn'IIIHoii. nepeMe~eana l::,,,/ = 2 • 10-4 M. Ilnomap;b ce'leHn.ll 
CTeplKHJl onpep;enllM llO cpopMyllhl (1): F = 1, 7. 10-2 M2' OTKJAa r=0,08 M. 

MaxcuManbHOe Hanp.ll)KeHue O'mar = P1/ F, O'ma:,; = 34 Mlla. 
,Il;n.ll BToporo Tlllla MOl];Ylleii. pa.Ma llMeeT CTep)KHll l];llllHOH 1=0,09 M. Ha CTep)KeHh p;en

CTByeT clll!a P2 = 1383 xH. CoxpameHue p;n11Hhl cTepJKae11 npnHIIMaeM l::,,,/ = 1 • 10-4 M, 
TOrp;a 'F = 1,82 -10-2 M2, ·r=0,76 M lI MaKCllMMbHOe OHa'ICHl!e O'ma,: = 79 Mila. 

BTopoii. BapuaHT-BHyTpeHHJl.ll paMa npep;cTaBn.lleT co6oii KOJib~O (pnc.46), cpep;Hllll 
pap;uyc KOToporo R=0,11 M, ce'leHlle b=0,1 M, h=0,085 M, nnomap;h ce'leHirn F = 0, 0085 M2. 

MoMCHT IIHep~Im ce'leHllll KOJib~a: 
J = bh3/12, J = 5, 12. 10-5 M4 • 
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MoMeHT eonpoTIIBJieHIIJI: 

w = bh2/6, w = 1,2. 10-4 M3 • 

Ha KOllbI{O nepep;a.IOTCJI yc11m1.11 OT o6MOTOK MarHJITa, KalKp;Oe 11:3 KOTOphlX pallHO 

1020 xH. 

lfar116a.ioru_mi uoueHT: 
M=qP/B, M= 135MH-M. 
MaxC11MaJihHoe HanpIDKeHHe: 

Um= = 112 Mila. 
Pap;nanhHOe nepeMeIU_eHHe TO'leK nmiepXHoeTil B MeCTax npmIO,KeHIIJI CIInhI: 

6 = PR:p. [~ - .;!,. - .:-;:,:,) /2EJ, rp;e o: = 22.5°, [13, Ta6n.36, cTp.386], 

0 = 0.5 • 10-4 
M. 

4.1.3. BuewH.11.11 paMa 

Paua TaKlKe npep;CTaBll.lleT co6oii 8-yrollbHIIK (pne.41), COCTOJIIU_HH II:3 CTeplKHei'i pa

p;IIyeoM r H p;mmoii l=l,9 M. C11na P, p;eiieTBYI<>IU.aJI Ha cTeplKeHh, pasHa P3 = P/2sin0t, 
rp;e o: = 22,5°, P3 = 245 xH; 8xBHBaneHTHaJI exam HarpylKeHilJI npej\cTaaneHa Ha p11c.45. 

llpmuu.1ae:M p;onyCTIIMOe DHa'leHHe .6.l = 4 • 10-4 M, Torp;a nnoru_ap;1, ceqeHHJI 

F = P3l/Et:..l, F = 1, 7 • 10-2 M2
, r = 0,07M. 

MaxCHManhHoe HanpH:lKeHHe: Urnaz = 14, 9 Mila. 

IlpII~emu.Ie Ol{eHO'IHLl:e paC'leThl DOOBOIISIOT cp;enaTh BhIBOA, 'ITO p;rurna.n KOHCTPYK· 

IUL11 MOJzy.lIJf cnoco6Ha caxpaHHTb cf>opMy o6MOTOK H me: DrnIOlKeHire OTHOCllTenhHO p;pyr 

p;pyra HeIIDMeHm.n.m:. 

06rl{mi nee XOJIOp;HOH 'l:acTn MOA)'llll: 

QolS.. = 8Q1 + 12(,h + 12Q3 + 8Q4 , rp;e 
Q1 - nee JIO:lKeMeHTa 06MoT1u1,pamn.m 17,2 11:.H; 

Q2 - Bee BHJ'TpeHHeii paMhl Mop;yu 1,56 xH; 
Q3 - nee BHeumeii paM.1.1 Mop;yrur-6,7 xH; 

Q4 - nee o6MoTXH e ~aJKp;a.ioru_eii Tpy611:.oii 6,8 xH. 

Q0 1S.. =32xH. 

4.1.4. BaxyyMHhlK- xo:lkyx Cil-MaruHTa 

BaxyyMHl,IH XOlKyx COCTOHT JID xopo6a (p11e.47), OXBaThlBaIOIU_ero o6MOTKY Mop;ynJI no 

BCeMJ nepHMeTpy, H e~Tem,m,zx Tpy6, ycrammmmaeMhIX B MecTax xpenneHilJI onop 

K :XO)KeMeHTY. 

.I{n.u: o6ecne'ICHHll renHeBOH TeMilepaTJphl B o6MOTxe MOJO'n.ll neo6xop;JIMO B BaKYYMHOM 

xo:a.:yxe eoop;aTb pa:3peJKeHHe, paaHoe 1,3-10-3 Ila. Ilpu 0TOM Ha eTelIKJI KmKyxa 6yp;eT 

JJ.eHCTBOBaTb pacnpep;enemiaa no neeii nnoru_ap;n narpyo11:.a7paBHaJI q = 0, 1 Mila. 

Oupep;emw: TOJill{BHY CTeHXH h. 
· 8XBIIBalleHTHaa CXeMa Harpy::.KeHHJI npep;CTasneHa Ha pne.48. 3p;ee1, paeCMaTpuaaeTCJI 

cso6op;Ho onep= no BCeM 'leThlpeM cToposau nnnTa pa:JMepoM a=0,5 M, h=12 M. Benn

'IIIHa npor116a onpep;en.u:eT~ lI:3 eoOTHOWeHIIJI w = K..,qa4 
/ Eh3 

, rJJ,e E - Mop;yn1, ynpyro

CTH neruponaHHhlX CTaneii E = 2, 1-105 Mila, K.., - xoocf><puqueHT,B:3JIThIH ua Ta6mtl{hl, 

paaHhIH 0, 14221111. lfo a-roii cf>opMJnhl MO:lKHO onpej\emITh BenII'llIHY h, oap;aaw11c1, aenn

'1:IIHoii nporn6a w = 0, 005 H, h = 0, 009 M. 
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ilpuMeM Tonru_nHy cTeHKII BaxyyMHoro KOlKyxa h = 0, 01 M. 

MaKcnManhHOe HallpJI,xeHne: 

O"max = K.,•qa2 /h2
, O"ma:z: = 190 Mila. 

4.2. KoMilblOTepHoe MOp;eJIHpoBaHHe BOOHHKalOI.QHX uanp.1nKeHHH H 

nepeMeI.QeHHH B KOHeTpyKl(HH CTQJ_>_Q_ 

Jl:n,i KOMnh10TepHoro Mop;ennpoaaHilJI ncnon1,aoaanac1, nporpauMa FSTORS, il:oTopair, 

ucnonh3YB MeTOJ); KOHe'IHhIX eneMeHTOB, nooaon.u:eT onpep;enIITh HallpJilKeHHJI _Il nepeMe

ru_eHUJI KOHCTpyKl{IIII nop; p;e4cTBIIeM noHp;ep·oMOTOpHhIX cnn. 

Pewair cncTeMy ypasHeHuii: aup;a: 

[I<]{V} = {!}, 

rp;e [K] - MaTpIIl{a lKeCTKOCTlI KOHCTPYKI{IIII, {V} - BeKTOp yanoBhlX nepe

Meru_eHJIH, {J} - BeKTop npunolKeHHhIX HarpyaoKl14l, xoHe'IHhllI proynhTaT pa6oThI npo

rpaMMhI Bblp;aeTCJI KaK B 'IIICHOBOM BUp;e, TaK Il nyTeM BII3YMil:3a~IllI Blip;a KOHCTPYKI{HII 

nocne npnno:llrnHilJI K Hen cooTBeTCTBy10ru_nx Harpyaox. 
BhinII pacc'IHTaHhl _OTJ);enhHO o6a Mop;yn.u: KOHCTpyKl{lllI (puc.1 ). ,Il;aHHhie p;nB pac'leTOB 

6h!nlI B:3BThI HO Ta6n.1 n pnc.40; 
,Il;mr nepaoro Tuna Mop;ynH 6hinn nonyqem,i. cnep;y10ru_ne proyn1,TaThI: 

a) p;nJI BHyTpeHHero npBMOllUHelIHOro yqacTKa no,xeMeHTa MaKCIIMMhHhlH nporu6 co

CTaBIIn 1, 3. 10-4 M, a MaKCHMaJihHOe Hanp.11lKeHue ~ 25 Mila; 
6) p;nJI BHewHero npJIMOllHHeii:Horo yqacTxa nolKeMeHTa MaKCHMMhHhllI nporn6 COCTa

Blin 3 · 10-5 M, MaKCIIMMhHOe HaJipJilKeHIIe ~ 2 Mila; 
n) J);nJI KpIIBOllIIHeii:Horo yqacTxa MaKCHMallbHhJH nporu6 COCTaBIIn 2. 10-

4 
M, MaKClI· 

MaflhHOe sanp,i,xeHne ~ 60 MIia. 
.II:= BToporo Tuna MOJJ.YHJI 6hlnll nonyqeHhI cnep;yroru_ue proyn&TaThI: 
a) p;nH BHyTpeHHero npJIMonnHeii:Horo yqacTKa no::.KeMeHTa MaKCIIMallbHhIH nporn6 co

cTasnn 1 . 10-4 M, a MaKCIIMallbHOe HaJIPJilKeHIIe ~ 36 Mila; 
6) p;n,i BHewHero npJIMonnHenHoro yqacTxa nolKeMeHTa MaKeHMMhHhlH nporn6 cocTa

ann 3 • 10-5 M, MaKCHMMh~oe· HaJipJI,xeHne ~ 2 Mila; 
B) p;nB KpHBOllHHeHHOrO yqacTxa MaKClIMaJihHhIH nporJI6 COCTaBilll 3, 2. 10-

4 
M, MaK-

CIIMMhHOe HallpJilKeHue ~ 160 Mila. . 
Ha pnc.49-50 noKa:3aHa xapTIIHa p;eq>opMnpoBamra nolKeMeHTOB Mop;ynen nepaoro 

II BTOporo Tunon eOOTBeTCTBeHHO (nyHKTUpOM noKa:3aHhl Hep;ecf>opMIIpOBaHHhie nO:ll(e

MeHThlj MacwTa6 nporII60B He co6nrop;eH). 
Ta.KUM o6pa:3oM, nony'leHHhie proynhTaThI IJOJ);TBep,xp;ruoT BhlBOJJ;hI, npep;CTaBneHHhle 

B pa:Jp;ene 4.1. 

5. BhlBO,IJ;hl H 3AKJJIQqEHHE 

ilpoaep;eHo ecxunHoe i:ipoeKTHpoBaHHe CilMC ycTaHOBKH CTQPC, B npol{ecce KOTO· 

poro BhI6paHhI OCHOBHhie napaMeTphI o6MOTKil II AeTaneii: KOHCTPYK~IIII MarHUTa. ,Il;nJI 

pac'leTa IlHJJ.YKl{IllI MarHIITHOro non.u: BO BCeM npocTpaHCTBe- cnexTpOMeTpa COOJ);aH an

ropIITM nporpaMMhI, J'IHThIBaIOIU_eH B TOM 'IHCne B:3aIIMHOe-BnHJIHHe MOJJ.Yneii MarHIITa. 
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TaK,Ke pacc'IHTaIIhl Il:JMenemrn nonn npu OTKnouemrnx B npeµ;cnax µ;onycKOB ua 1mroT0Bne-

11ne paaMepoB 06MOTKII. Bhlnon11e11h1 npoBepO'Il!hle pac•IeThl Ha npO'Il!OCTb II )KeCTKOCTh 

Hecy~ux :meMel!TOB KOl!CTpyK~llll. Onpeµ;eneHbI µ;onycTl!Mbie HanpH:lKeHIIH B :meMel!TaX 

o6MOTKU. IIoKaaauo, 'ITO 0TII HanpH:lKeHIIH µ;ocTaTO'IHO Bem!KII u He HBlIHIOTCH npenHT

CTBlleM µ;nH Bhl6opa BhlCOKOro ypoBHH 11anpH:lKem1i'r B ClllIOBOM KapKace. 

B peaynhTaTe HaCTOH~ei'1 pa60Tbl MO)Kl!O cµ;enaTb BhIB0µ; 0 BO:JMO:lKH0CTII coaµ;amrn 

CBepxnpoBoµ;n~ero Topouµ;anbuoro Marm1Ta Bb16paH11oi'1 KOH<pnrypa~uu II aaµ;aHHhIX paa

MepoB. B xoµ;e pa6otJero npoeKTllp0BaHl!H 11eo6xoµ;11Mo npoBeCTll 0K0H'laTellbHYIO 0ilTII
Mima~llIO napaMeTpOB ll paaMepoB Marl!UTa. 

PactJeThl TaK:lKe noxaaanu, 'ITO Heo6xoµ;11Mhl 11:JMcpemrn II K0HTponh MarHUTHoro nonn 

BO MHorux TO'IKax, oco6eHHO B6mmu BHyTpeHHIIX qacTell o6MOTOK, rµ;e Cllllbl!O BlIIIHHIIC 

OTKlIOHeHllll paaMepoB o6M0TOK OT ::iano:lKel!HhlX B nporpaMMY pac'leTa. 
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,- ~ I ... 
I . ,, .... .• 
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HODO TJ~G 
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"•····--··· 
.. 

ss 

~
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FORV 
m 

z 
MUSL 

TORS 

P11c.l.O6~m1 Blip; ycTaHOBKII STORS (snµ; c6oKy): 

HODO - roµ;ocKom1tJecK11e ~IIHTimnn~uoHHhle nnocKocTn; 

HALO - roµ;ocKom1•1ecKM c~11HTI1nn.11~10HHM nnocK0CTh µ;nn aa~HThI OT rano ny'lxa; 

TARG - M1Illle1111 (TBepµ;hle u :lKll)l;I<lle); 

FORV- nepeµ;1111i'r cneKTpoMeTpj 

TORS - Toponµ;anhHhlll MarHHTHhill cneKTpoMcTp; 

MUSL,MUSS - MIO0HHhle 11µ;e11Tnq>IIKaTopb1. 
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2 

P11c.2.1Iepeµ;mil"1 Moµ;ynh csepxnposoµ;n~ero M1-tr11nTa ycTaHoBKll CTOPC: 

I - o6MOTI<ll B BaKyyMHbIX l{O)l(yxax, 

~ - CHlI0Bbie THrll 
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6 

Puc.3a. Buµ; Ha Mo;i;ynh c Topu;a: 

3 - BaKyyMHbli°I KO;Kyx, 6 - ClllIOBh!e Tnru a BaKyyMHbIX r;o;Kyxax, 

R1 II R2 - anyTpetttt1111 II ttapy;Ktthrfr paµ;IIycbl 06110TOK. 

__ , 
~ 

1· I IIHIII 2 

.ol Ill~_./ _. 3 
/ ... / ~ 4 

5 

6 
\ ' ' -
\ -r 

I 

Puc.36,Ilonepe'IHOe ce'1em1e MarHHTa (MecTo A, pnc.3a): 

1 - o6MOTKa, 2 - KapKac, 3 - BaKyyMHblll KmKyx, 4 - TCillIOBrut 11::JOlIJID;IIJI, 

5 - Tpy6Ka All.I! )KHAKOrO remrn, 6 - ClllIOBhie TJiru B BaKyyMHOM Km1qxe, a - WllpHHa, 

b - Bb!COTa o6MOTKII. 
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Pnc.4.Ilonepe'IHOe ce'lem1e WIIHbI:: · 

1 - CBepxnpoao,1:vm.1ni'1 npOBOA Alla.MeTpOM 8, 5 . 10-4 M, 2 _, CTa6llmmllpYIOll.\8.!I 

an10Mnnneaan wnna, 3 - arreKTpn'leCKrut U:JOlIJID;HJI 

I 

2 3 5 

I 1· L.J__j 

7, -

PIIc.5.IlpIIHD;Hillla.IlbHruI arreKTpH'leCKaJI cxeMa nHTaHHJI II ::Jall.\llTbI MOAYll.H 

CBepxnpoBOAJIII.\el'O Mal'HllTa: 

1 __:.._ HCTO'IHIIK IlllTaHHJI, 2 - OaKOpa'lIIBalOII.\Hll Kll!O'l (nopMa.IIbHO :::iaKpbITbIH), 

.6 

3 - aBapnHHblll Kll!O'l (HopMa.IIbHO OTKpbITbIH), 4 - racHTellbHOe conpoTIIBlleHIIe, 

5 - CBepxnpOBOAJIII.\8.!I o6MOTKa, 6 - AeTeKTOp HOpMa.IlbHOll OOHbI, 

.7 - II:::iMepuTerrhHbIH wyttT 
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Pnc.6. Ilp11Hl(III1IIa:IbHaJI Te.xHo::mr1!'1ec1rnn cxc::-.m r;p11oreHHoiI II BaKy:p1-
Hoi"1 cIIcTe11 CIIl'vlC: 
1 - KpuoreHHan renneBal! ycTaHOBim KrJ'-1600/4.5, 2 -~ 1,m.mpeccop, 
3 - Tpy6onp_OBO;\bl 'g1rn )KII;:\J(Oro remrn II 11.JOTH. 4 -·· TpyGim'g;rn )Kll)l!(Oro 

re:urn B 11rop;yne, 5 - TOKOBBog, G -- 061110TKa CII:\L 7 -- Tcnnh1e Tpy-

6onp0Bop;b1, 8 - npep;oxpaHIITC:IhHhlC KrranaHhI, !)_ 10 - qiopBaKyy11Hh!e 
uacocbl, 11 - p;11¢¢Y3IIOHHbdi m1coc, 12 --- TC'ICIIC!i<lTC:Ih. 13 - H30THhIIi 

TaHI(, 14 - l(IICTepHa )KII::(I(oro rcn1rn, 15 - Tpy6•mTh1iI :J:JCKTjlll'ICCl(llfr 
1130:JHTOp. 



1 .5 

1 .0 

S- 0.5 
m 

0.0 
R,M -0.5 .__ _ __. _____ _._ _____ ..,____ ___ __. 

Puc. 7.Pacnpegencirne a::JnMyTanbuoi'1 KOMnoueHThI 001111 B Mcg11auuoi'1 nnocKocTn gnn 

ncpauro T1ma MarunTa 
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Pnc.8.Pacnpegencune a::JUMJTMbHOII l(()MilOHCl!Tbl IlUII/1 D Meg11auuoi'1 OIIOCKOCTII ):III/I 

BTOporo Tlllla Marm1Ta.· 
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P11c.lO.IlpocTpaHcTBeHHoe pac11peµ;enem1e paµ;nanhHOII I<oMnoHeHTbI rronn B Meµ;naHH011 

nnocKOCTII 
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Puc.11. IlpocTpaHCTBCHHOC pacrrpeµ;eneHUC paµ;llallbHOl~I KOMIIOHCHTbl nonn s KpaeBOII 

o6nacTn MarHnTa 
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Pnc.12 .IlpocTpaHCTBCHHOC pacnpeµ;eneHne a:JIIMyTaJibHOll KOMIIOHCHTbl nom1 B KpaeBOII 

o6naCTII MarHIITa 
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Puc.13.IlpocTpaHCTBCHHOe pacnpeACJICHHC aKCl!aJihHOI~l KOMilOHCHThl IlOJI.!I Ha Kpa!O 

Ma!'Hl!Ta 
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Puc.14.Pacnpep;eneHIIe non.11 B Top~eBOII o6nacTH Ma!'HHTa 
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Pnc.18.CxeMaTn'!ecKuii: BHA cnn, p;eii:cTBYIO!llllX Ha o6MOTim MarHHTOB cneKTpoMeTpa 
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CsepxnpOBOARLLtaR MarHl-1THaA _Cl-1CTeMa 
ropo1-1AaJ1bHOro cneKrpoMerpa CTOPC. · 
Pe3yllbTaTbl p3C4eTOB 

Pl-92-379 

B Aa~H0H pa6ore AllR npOBeAeHl-1A i,peUl-131-10HHblX l-13MepeHl-1H CTpyK~ 
rypHblX cpyHKUl-1H B ny4Kax MIO0HOB npeACTaBneHbl; pac4er K0HCTPYKUl-11-1 
MarHHTa, pac4eTbl MarHHTHOH HHAYKUl-11-1 1-1 c1-111; AeHCTBYIOl.l.ll-1X Ha 3_JleMeHTbl 
MarHHTa, rpe6oBaHl-1A K np04HOCTl-1 1-1 >KecTKOCTl-1 Hecy1.1.11-1x 3JleMeHT0B KOH· 

,CTPYKUl-11-1 MarHHTa 1-1 cooTBeTCTBYIOLLtl-1e pac4erb1: _.,,. 

Pa6ora Bb1_no11HeHa B na6pparop1-11-1 csepXBblC0KHX 3HeprnH OlllAl/1. 
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In this paper for a providing of a precise measuring of the structure func
tions in muon beams it is presents: calculation of the magnet construction, 
calculation of · the . magnet induction and forces infiuencing the elements 
of the magnet, requirements to the reliability and rigidity of the carrying 
elements of the magnet consfruction and corresponding calcl)llations. 

The investigation has· been performed at the _Particle Physics Laboratory, 
JINA. 
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