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I. B~eJJeH~e 
CneUH87m3HPOB8HHM CHCTeMa rrporpaMM MA CTJ'Y j npe,nHasHat~eHa ,IJ;11f.[ pa 

pact~eTOB TpeXMepHHX MBrHHTOCT8THli~~KHX none! M9TO~OM 06~eMHHX HHTe
rpanDHJ:lX ypaBHeHHI. lipH IIOMOUUI MAGSYS 6:a:no npoBe~eHo t~HcneHHoe Mo
~eJmpoBaHHe mntTIOTpOHHhlX H CHHXpOT})OHHHX M8rHHTHJ:lX CHCTeM CO CBepx
IIpOBO~e! o6MOTKO!: 

MarHHTa 6pOH9BOrO THIIS CO CIIKpHTlbHllMH nontOOHHMH illHMMaMHj 

~e!TpOHHOro nmtJIOTpOHHOrO KOMII;teKC8 C pa;IU[SnDHO-ceRTOpHO:ti H 

cnHpanDao-cexTopaol cTpyxTypol (~/I~ ~/II); 
,IOOIOTll»HHX H RB8~PJII0Tll»HHX M8rHJiTOB 21,/3/. 
B H8CTOHmel pa60T9 IIpHBO~TCH OIIHC8HHe HOBO! B9pcHH CHCT9MH 

rrporpaMM MAG~Y ~ , KOTopa.a: opraaH:3o:Saaa B BH.Ite t~acTHol 6K6mioTeRH. 
TaKaH i!JopMa opraHHSamm yrrpomaeT pa60TY IIOTID30B8T9Wl C CPICT9MO! H 
~aeT B03M011HOCT:& Bap:&HpOBST:& rrap8Mt3TpaMH HCXO,IIHHX ~aHHiiX. KpoMe Toro, 

B MA~SY'$ BR111R9H8 HOB8H rrporpaMMa rp~Hli9CKOro HS06paateHH.f! TpeXMep
HHX 06~eKTOB Ha 8Kp8He ,I(HCIITlesi TErerPOtVIX-40!2. 

I.I g~c~e~a e~!Y 

PaccMBTPHBaeTcsr Henmei:Hoe B9R'ropaoe HHTerpani»Hoe ypaBHeHHe 
OTHOCIIT911l»HO HH,1JYKD;mt MarHHTHOro Il')Wl. B CHCTeMe"C.H'' : 

·-;: _ _i_ S (L:!) { 3 ":€' f/3-_ £; -· Fj dv = /F. 
0 'Ill v f ~es- lf13 c: J (I) 

~ 

r~e fG - pa,mtyC-B9KTOp MeHt,IJy TO'tffiOi HCTOl!HHKB H TOl!KOi H867I~UteHWt; 

_./' JU (/ M) - M8rHHTHaR: IIPOHHUS 9MOCT:&; 
~ 

B0 - M8rHHTHSH KH,1JYR~ TOKOBOi 06MOTKH. 

11HTerpa7! B (I) HB7lf.[9TCH BR718~0M B fiiH,llYRUHIO IIOJ'lf.[ OT H8M8rHHli9HHOi 
ope~. PemeHHe (I) orrpe~enaeTcn JIHni» B npe~enax o6nacTH MBrHHTonpoBo
~a, KOTOpaH npe~CT8BRR9TCH K8R COBORJIIHOCT:& II0~067IBOTel - KOH9l!HHX 
sneMeHTOB - B ~e MHororpaHHKKOB. B npe~enax xa~oro sneMeHTa Mar
HHTHSH ml,llY'RilHR: H, C719~0B8T97I:&HO, MarHHTHas:I npOHHil89MOCTl» npe~0718-
raDTOH IIOOTOHHHHMH. llone TOKOBOI 06MOTRH EHl!HCnff9TOH K8R CYMM8 BR718-
~0B OT oooTaBRammKX ee o6nacTel - npaMoyronDHHX napanneneiiHIIe~oB, 
IIPHMHX npHSM 0 OCHOBBHHHMH B BHn9 TpaneUHi - 0 HSB8CTHHMH 8H811HTH
qeoKHMH BHpaEeHHHMH p~pe~eJieHHH IIOJIH. B npe~e7!8X RB~OI: TBROI 06718-
0TH H8IIp8BTl9HH9 H BenHqHHa II110THOOTH TOR8 Cl!HTBIDTCH IIOCTOHHHhiMH. 

YpaBHeHHe (I) B pesyni»TBTe pas6HeHHH H8 ROHet~HHe sneMeHTH OBO~T

CH R H97IHH91HOI: anre6p8Hli9CROi OHCTeMe: 

13 In-n-- f, £ (}5. ( i.( .. ~ 1) l_ f,/" 13,1 - j3 ~" (2) . 
1 ::::; ../ t J :=:.f I I 

• 



!1'v =I, M , 

n,7 J =I,3 

M - ~ono sneMeHTOB MBl~TonpoBo~a. 

- HOMepa ROMIIOHeHT B8KTOJ>OB. 
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- lf)yHRilD KOOp,rnmaT, SBBltOSitllHe OT lf)opw KOHe'qHbiX sneMeHTOB. 
J?'ll? 

f,i 
C llOMOIQDTO STHX <flyHKIUII BHlDIOIDieTOJI none OT paBHOMepHO 

HBMBI'HH'leHHoro sneMeHTH-:UOTO'lHHRB B D;eHTpe sneMeHTa -

Ha6nl\lleHRf.[. 

- MBrHHTHBJI HH,ey:KD;WI OT ~~OKOBO! 06MOTKH, BH"qHO IDieM8/{ B 

D;eHTPSHl:>HOI TO:tme KOHe'IHI:lX sneMeHTOB. 

- MBI'HHTHM IIpOHHI{BeMOOTJ, sneMeHTB-HOTOtmHKa. 
, 

- MBrHHTHast mo:tYKIXHJ! sneMeHTa - HOT011HHR8 0 HOMepoM l- • 

/3 mn - M8rHHTHaJI J.m.11YKD;Kf1 B r(HHTpe sneMeHTa - Ha6nlQileHWI 0 

HOMepOM m• 
ln/'1, 

AnropHTM ~71JI aHBJIHTH'leOKOrO BH~OHEHIIDI J-1;' B onyqae KOHe'qHbiX sne-

MeHTOB - MHOrorpaHHmtOB - peamSOBElH B MAG;>YS' • PemeHHe He7DIHebo! 

anre6pam:'leorto! oHoTeMH (2) o nonH~:TDTO sanonHeHHol MBTpKUe! ooymeoT

Brurejos:t M8TO,IJ;OM "norpyateHHR:" B OO'lH,TBHlUI 0 MeTO,IJ;OM MmmManl:>HbiX HeBf!+< 1
'. 

SOK I/. . I 

CHoTeMa e,ItBHJID; npe.n;oTaBneHa B ~~a611HD;e I. 

Ta60Ila I. ~ HSMepe:mta: 

Be:rmqma Emnnm;a ... • - . ...... 
I. Ma I'HHTHBSI HH,It,yRUitR: Tn 

2. CHna TOKB A 

3. 3HeprHR: MsB 

4. lJa.OTOTB Mru 
5. Yr7ll:l rpa.n; 

6. Pa SMepH MBI'HHTB OM 

7. Pa.IJ;Hanl:>HHI HMIIYHhO MsB/o 

B. CHna MH/M .. .... ba • •• - - LE • 



OBbE.IU1HEHHHH IDICTMTYT .ff.UE.PfhlX MCC.liEULOBAHH.U 

!a6opaTopHH ~epHHX npodneM 

S.B.EopncoBCKaff, C.E.Bop~~oB, M.E.KannHKHHa, 

H.B.Cepre,ma 

ftf II G $ y ,1_ KOMITJIEKC TIPOrPAMM IIO PACtrETY TPEXMEPHIDC 

MAI'IlliTOCTATM'lECOO IIOJJE1/l .IJJ1ff IU1KJIOTPOHHilX VI CMHXPOTPOHHI:lX 

MAIHllTHHX C~CTEM 

]Iy6Ha, 1985 r. 

P\··. ~!~:: f/.~~:-: ~: :·. ·i ;rl:·:~:.1 .. 
1: ~-~:...~t~~)#·~,··;:· .. ~ '. '·~· ,: .. ~.~·J: (Yj·]t:~J1 

~ 6 1" r _(X-Jrf;l~<-!~. ':Zf3l"', 
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!.2 9t'I?ZKM~-Q!igJ!,f!ti .. SBOrJ!!!@-l MA ~jy $.. 
BR6moTeRa nporpaMM MAG-.Syj cocTOHT HB cne.mrD.T.tWC nporpaMM : 

MAC:L IB MAtj{I.51 

COILS I 20M 

om !'I 
MAT 
TPAW 

CYCLOP 

HX BSBHMO,neiC'l'BKe ocymecT13JIR:e'l'C.fi 't!Hpes CKCTeMY ~d7IOB {TAPE), KOTOpHe 
CO,llepaa'l' He06XO,mtMyl> HHtpOpMatn!l> ,ll7IH pa60TH TO! H71H HHOI rrporpaMMbt 
(pHc.I). HasHatieHHe R&Bt,Itol nporpru.mm: cne.DYnuee : 

I. MA r;. L m - rrporpBMMa no.nroToBRH Hcxo.mmx ,1l8HHHX no xoH<PHrypa
qm~ MarHHTOilpOBO)ta, KO'l'OpJ:Ia pas6J4Bae'l'CSI H8 KOHeqHHe 
8116M6H'l'H S8.I(BHHOI'O THII8 (meCTHI'pBHHm<:K Hzm: IT.R:TH

YI'07IDHHKJ4) ; 

2. CO! L .1 - rro.mrporpSMMa no.m·oTomm HC.XO,llHHX .muuna no KOHQ}Hry-
parum 06MOTRK• RCITOpaSI C06Hpae'l'CSI HB OT,lle7lbHHX 
eneMeHTOB, onHCHIIBIIJ.liDC ee reoMeTpHI). 3Tm.m sneMeH
TaMH SIB11f!m'CSI mec:urpammKH - npmroyronlJ!He napan
nenenHIIe.llH H npm.II:le npHBMH c oeHo:aaHHaMH B BHJte 

Tpanelld. ITporp&IMB co.nepaT Ha6op pasJ.UrnmX o6MO
TOR ~11fi MBrHHTOB URK110TpOHHOrO H OHHXpoTpOHHOrD 
Tmra. 

TAPE .fl. 

T~FE/!T 

TA PG J.. ::;

/4P£3 

T 11 p c.::: .{, 

z~oN! 

Pnc.I 

/EKTieOtii.XX 

YOI.t., 



MM - q}fCno sneMeHTOB MarnnTonpoBo;n;a 
M t I) R. - 'tlHC no TOKOBHX sneME~HTOB 

TAPE II I MAC- TBII ManmTonpoBo;n;a 
ISHflP- THIT MHOrorpaHHHKOB KOHe~ sneMeHTOB 
ICOI~ - THn OOMOTRH 
IS'r'/Vf - BH,It CHMMeTpD 

Vt:T - MaCCHB KOOp,D;HHaT KOHetmWC sneMeHTOB Mai'HHTOnpOBO;n;a 
H OOMOTKH. 

TAPE I5 - HCXO;n;mle ;n;amme K OOMOTKe 

TAPE I2 HCR - none o6MOTRJI . 
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[ 

fi - MBTpHUa reoMeTpml M8rHHTOnpOBO;n;a 

XM- ROOp)lHHaTH_IleHTpa HOH8lffiHX sneMeHTOB Mai'HHTOnpOBO,Ita. 

{ 

if - npeo6paSOB8HHM M8~~pmxa reoMeTpD M8I'HHTOnpOBO,ll8 
TAPE I HCR- none OOMOTRH (c TAPE I2) 

XM - KOOp,IUIHaTH n;eHTpa I~OH8lffi9X sneMeHTOB M8I'HHTOnpOBO,ll8 
(c TAPE 12). 

TAPE2= { T - HenpepsBHI:ll napaMe~~P MeTo;n;a norpyaremm 
. TAPE 3 X - BeKTOP HH.IJY:KD;lm MBl:mtTHoro noJIH 

II#- MBI'lmTHas; IIP0Hml88MOCT:D. 

TAPE 6 - Kcxo;n;HHe ,n:aHHI:le K nporpaMMe CJYCLOP. 

Pesyn:&TaTH paoom rrporpaMM MAC L, IB H COILS sanHoHB8JJTC.a: aa 
{f}aln TAPE II. 

~.J PJ!l.N :. &Ta rrporpaMMa pa6oTaeT B ;n;Byx peDMax. IIepBHI pemw cocTo
HT B IIPOBe;n;emm paclieTa MBTPHUH reoMeTp:ml M8I'HHTGnpOBO,ll8 H noM OT 
TOKOBHX sneMeHTOB. Ilp:a &TOM Hcnon:oayeTc.a: JrmPOPMan;mt c TAPEII H TAPEI5. 

Pesyn:&TaT sarmcHBaeTc.a: aa TAPEI2. B~~opol peatHM paoom - npoBe;n;eHHe 
rapMOHH118CKOI'O 8H87IHSB M8I'HIITHOro IrOJlJl OT MBI'lq!TOIIPOBO;Ila K OOMOTRK B 

Me;n:RBHHOI nnOCROCTH ;IlRH D;HKnOTpOHOB H B IInOCKOCTII, nepneH;n:KKynapHOR 
OCK MarHHTa, ;D;1lf1 CBHXpOTpOHOB. lt1lfi S'l'OI'O HCn01I:DSymc.a: ;n;aHHHe C TAP.E2. 
0;n;HOBpeMeHHO BO BTOpOM peDMe npOBO;Ili:ITC.fl no,nrOTOBK8 JICXO;n;HOft BH{f}OpMB-

UHH K nporpaMMe CJYClOP (.IlJlJl rnmnoTpoaoB) Ha TAPES. 

4. MAT - nporpaMMa npeoopasoBaHJIH MaTpHIXH sa.natm (c TAPE 12). 
IIpeoopasoBaHHaa MaTpHilS sanm:cuBaeTc:.a: Ha TAPE I. 

5. TJ'A}i- nporpaMMa, B KOTopol penraecrc.a: cmoTeMa aemmeibmx anre6pa
HqecRHX ypaBHeHd .n;m Haxoat.n;eHHJI HetMai'HHlieHHOC'l'JI Kaar_noro sneMeHTa 
MarHHTonpoBo.n;a. B Heft peaJIHSOBaH ME!TO;n: "norpyatemm". IIporpaMMa TPA 'W' 
Kcnon:osyeT HH{llopMan;HTO c TAPE II JI ~'APE I, pesyn:&TaT sanmcHBaeTc.a: aa 
TAPE 2. 
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6. CYCLOP - rrporpaMMB pacqeTa paBH<)BeoHHx op6:e:T, 'tJaCTOT rrorrepetnn:lx 
.. b:s 

ROJie6aHd Q R , Qi:, rra_pBMeTpOB M8Tplllij:l TBHCCa, 'tJBCTOT 
o6pameHHR: 'tJBCTHU B II071:V''tJeHHOM rrone ,ll7IJI I."(HR110TpOHOB. 
HcrronDsyeT HH~opManm~ •) TAPE 6. 

?. MA~liS- rrporpaMMH rpa~H'tJeCROro IIOCTpOeHHH TpeXMepHHX 06~eKTOB. 
I l 0 !v1 Pa6oTallT c TAPE II. 

I.3. lopa!' ~ UP§! AB!!!!h 
Bee HCXO.IJ;HHe ~HHHe sa~a~TCH C IIOMOli(Dil ~OpTpaHHOI rrporpaMMH 

..If II N E /.,IS( rro.zwo6Hoe ormcaiDie K•:>Topol rrpHBe,lleHo B /9/. OTMeTHM 
T011DK0 OCHOEHHe rrpaBH118 ee HCII011DSJBBHHH: 

I. Bee Bxo.mme rrepfloitapm B rreJ>:Bol rrosmnm BMe~T rrpo6en; 
2. Bo BTopol rrosHIUlH rrpo6HBaeT(~H cHMBon I , saTeM cne;rryeT 

HMH CITHCRB rrapaMeTpOB, .nanee - C!M CIIHCOK rrapaMeTpOBt ROTOpse OT,lle
neHH .zwyr oT ,Iq>yra salTJITol; 

3. Meauzy $ H mMeHeM CIIHCKa, ::\ TBKate B CBMOM HMeHH H H,lleHTmpH
RBTOpax rrepeMemmx (rrapaMeTpoB) crr.~cxa npo6enH sarrpemeHH; 

4. BXO.llHBH ~m({lopM8IUIH saxaH"tDIB!leTcH cl!MBOJIOM I . 
IlpHMep. $ XYr...,. X=W., Y=0.5, :t =5., NOM=8 $ 
BosMoma m .zwyraa: ~opMa sa,llaHWI HC:X:O,llmlX .nammx : 

$ XY l: 6-i X=IRJ. , 
Y=.0.5, 
l=6., 

.. #OM=8, 
$ EN1J 

I.4. IlR~~B naxeTa liiBa~~~ KBR!~ 

BH6moTexa rrporpaMM MAGSYS xpBHH'rcH ua cmcTeMHOM .n;Hcxe H Ha 
neHTe 92966 

b: IWbabz L • 

.lblcx 
.. .. .. ... bt ... • * 

IIM~P,TL_.·~·-~~ _ 
ACCOUNT, ••• 
RFJti]CE. 

--· . 
r 
I 
r·· 

I kL 'IU b:a • . .. ...... 
JieHTB 
b:b£ •• -- b£ ••• 

- - - - - - - - - - - - - - - - - - - - - - ~ -
/CEQUE$T, 
Re@UESTJ 
RcQ UEST, 

R.,E~U EST) 

REt2UEST") 

T/1 PElf;, *" P/7. 
r,q PElS"__, ~P/7.. 

T4P5.J.J ifPfr, 

Til PE ~ 1 .,.;. P P. 

TIIP£6' ~~r. J rr, 
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'I - - - - - - - - - - ~ - - - - - - - - - - - -UMcx 1 XeHTB - -- - - - - - - - - - - - - - - - - - - - -ITTIIv-<7 /.r/3;; /t11ff!.!Y!', I l([{i()/7.STJ 'JJCJHTifPc; S~ E:J /V T 1 
:rJ; "2 ~ /I!PON I); tf='[~J~ #£:).: V ~ N= §J. !J tt/ 1 NO 1! rNc-~ 

lvJ:/3 R A-i!- y 'J .1v ~13. 1 /v0,/1-j) Pff1 Pfi = !1411 t1J' Yt" .Cp = IW) r/t/.-#1 .. 
! U#~ 04XJ J JJVH T~PE, i 

), XJ.S er/ PRESET= ~!;;"PO. 
M II (!-),r /3. 

I R t-T 0 e ~1", ';() U M T.IJ-f' I?~ 
: ,f-Tf/1-tHJ /.JJ73; JI1Af!J~ 'It') J:'):; ~.IW) tf/;: ~J,. 
: Pv R flE> ,<, :r 13 , 

: ~v:rB 12A ~ 't~ .L :r 13" 
I 

_I - ~ - - - - ------
c ff .11 J, 0 t-) 771-P E .i .1_.~ /' k; , "' - A /7_,"1 )1.11 11 ~ IJ', .L TON;; 0 51 I AI/ TR .II h/ 

- - - - - - - - - - - - - - - - - - - - - - -)y~S£T? PR ffScT= ~flO. 

0 XJ .r .N. 

A )IJ.Y ET/ I' I? E.FET =- ~E7? 0, 
MAT, 
R~ruRN') T./f1'17f.i.. 

e ,~.- r 11--.~- o c-/ TIIP £d. , P P;J , •. 

I!epBYI paDM 

·-~ Jt11SI TR A W 

It TTJ tH / t :> /.J I /3 t F R /II;; .I jJ z- /.. t! T ~~~ H ;e ::- .L ., 
t .r8 R A.R Y_.~ J.JI/3;) e. 
It 7J Se-T? P R c-,p tT .. - ~E)! 0 , 
TfAW. 

{)J.-rJ-,l fJ tJ.., TA-l' e=~;; f' F ..1. J " .. 

l?eTI/PN l T#Pi:1.. - - - - - - - - - -llJJ'E·T, PI2ES~FT-= ~E£0. 

t!JrA/4 · 

. _....,. 

-~ 

;nmt O.ItiiV' z npo.uon&eHHJl C't!eTa 
TPA w 'B cnyqae HeXBBTXH BP8M9HI - - - - - - - - - -

.nm r:tCLOP - - - - - - - - - - - - - - - - - - - - - - -
RFWr/J/};); T;? PE~. 
~$D.s G"T) P R c- ...J t--r = ,rt::-7:? o. 
t!YtJA ()p, 

.1t1UI UBKJIO'l'pQHO:B 

-- -- __. ... .,.,. .. -- ,.. ..,_ -- .,. ,., .., ... -- .,.,. - ., .. -- .,. -- ., 
7 I 8 I 9 JJ.amme R MAG-): IB 



7 

- - - - - - - - - - - .. - - - - - - - - - - -7/ 8/ 9 J!aHHHe K OJliN - - - - - - - - - - -· .... - - - - - - - - - - -7/ 8 I 9 .I{BHHYe K TPAW - - - - - - - - - - - .. - - - - - - - - - -7/ 8/ 9 .I{aHHHe K ora.!V - - - - - - - - - - - ·- - - - - - - - - -
B cnyqae, e011H nporpaMMa TPA W xa-aa He;nocTaTKa BpeMemi npopa6o

Tana He, ;no KOHD;a, Heo6xo,nHMo c;nena~~:& cJie,eyunee: 
I 

ATTACH, TAPEII, P F , ••• 
ATTACH, TAPEI5, P fi , ••• 
ATTACH, TAPE!, P fi , ••• 
ATTACH, TAPE3, PF .i , ••• 
ATTACH, C, J, IfJ C c ~ 1'11 :I:IJ :: J. f! ill- J M 12-= i · 
lvJ:/3 R 11-12 Y, ~ .r8) t! # 

j,JJSETJ P/2E-J'cT=~cRO. 

112 .A-W. 
I( E,T V Je N J Tlf1J E J 1 I if-f' 6" 3 • - ~ - - - - - - - - - - - - - - - - - - - - -

2. tM~L IB.a Hc,tmmm.e c!!SHHH'~ 

.lliDI aa;naHHSI xo~HrypaUHH Marmt'ronpoBo;na c nyoT napaMeTp IMA t; .· 
IMAG = ) I - MarHHm cmtxpo·rpoHHoro THIIa 

(_ 3 - MBrHH'm ~ JIOT~;>OHHOro T:miB 

IIapaMeTpH IsYMX, ISYW, IS'YM l; aa;na DT CHMMeTpilto MarHHTa OTHOCHTem;Ho 
oce! xoop;nmraT. 

~. ISYMY, ISYMi = i 
I ·- cBMMeTpHSI 
0 ·- HeT OTPBEeHd 

-I ·- BHTHCHMMeTpHH 

B nporpaMMe MarHHTOIIPOBO)l ;neJIHTCH ~a 06JI8C'l'H, KOTOpHe B ;ItBJI:&HelmeM 
no;nBepratoTCH pa36HeHHto HB KOHe~e SJieMeHTH. R0rrJ~qeCTBO TBKHX 06Jiac
Te! aa;naeTCSi napaMeTpOM II REG , a napaMeTpH N X, NY m N~ onpe;ne
JIHtoT ~CJIO pa36Jiemrl IIO OCSiM X,Y, i.'- KBat;nO:I 06JIBCTH (eM. PHC • ~ ) • 
ITapaMeTp ISHAP aa;naeT Tmn MHororpaaHHROB - KOHe~Hx sneMeHTOB. 

ISHAP = J I - mecmrpaHHmat (pxc .2) 
L 2 - nnTHrpaHHHKH (pmc.3) 
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Prtc.3 

ISMA.P= j, #I= i, #Y=2, N 1 = .i. 
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2. I Mai!IH1N .. fmKll=>:f129!HJOfO .. :mga_. 
nna 3B~BHHH RO~Hrypanli!Ji! MarHHT:>B ~KKHOTpOHHOro Tli!ITB BBO~TCH 

Cli!C'reMB ROOp,llli!HaT, IIpe~CTBBHeHHBH H:i pli!C .4. MarHHTHHe Cli!CTelVlbt B &TOM 
. I 

cnyqae, RBK npaBHHO, COCTORT li!3 HeOR07l:&Rli!X O~BROBHX OeKTOPOB, paorro-

7lOEeHHHX HB paSHHX yrnaX Bpamemm (OM:. pli!O .4) • Ilo&TOMY ~OCTaToqgo 
OIIHCBTD T07l:&KO O,Illi!H OeKTOp, HBXO.Itf!mdOH B rrepBOM RBB.lWBHTe, 3B~'.t 

.llnH STOro IIBpBMeTp #ROT, paBHHi! 'IHCny BpameHd ero BOKpyr ~eH'l'p8 
ROOp,mmaT. Hs pHo.4 .R:CHO, qTO ,llJlfi 3a)laHru! II011HOI MarHH'l'HOi OHO'l'eMH 

3,lleC:& BIIOnHe ,llOO'l'BTOqgQ OIIHOBT:& ,llBie IIOHOBHHY CeK'rOpa, BB8~ ,llnfi 

&Toro ISYMX=I, N'ROT=4 

0 v 

·'' 
I 

uo~ I 

\ ! r 
' 
\ 
\ 
\ 

r------__ I 

il 
_________---r 

i1'0 

L----
0 9o~ 

\ 

\ 
\ 

I 

~~ 1 t) (.> 

Ptrc.4 



IO 

lJ;JISI BH'I:UIC7I9HIDI ROOp,DJIHB'l' BepmHH ROHEqJfilX S719M9HTOB-W9CTHrpBHHJ!ROB ·
C 7IYDT Ha6op no;arrporpBMM : 

SPIRAL 
PYOKER 
PYOKER.i 
YOKE 

2.I.I IIo,m:rporpaMMa SPIRAL Tpe6yeT sa,naHH.R: cne.IlVDUHX napaMeT
poB (eM. p:m:c.5) 

;t 
~ r 

I 

I 
\ I 

I 

i) 

----

PJJ:c .5 

RS8 
I? .S E 
IVY 

t1J.. p 

lv't! 

y 
~ s ·=-~--:l.,~-----~~ 'f 9o o 

- Ha qa JII,Hld~: pa,IUJ:yc cn:m:pa JIH 

- RI>Hel!HHI PCUHYC CIIHpaJm 
- ~~cno pas6meHHI no p~ycy 
- y;~on oT o,nHol rpaHJ!UI:l cnHpamr ll.O 

~.vrol 
- ~1cno pas6meHd no yrny 1/J. P (Nil~ 2), 

no YMO Jlt!BHIIIO IV II =I. 



NA L 2 

IIpH #It ==I sa.namon napaMet'pN : 

,¢#/v i - ormpallbHOOT:& BepXHel rpaHm:tfl (AB) 
,lltvlv £ - oiiHpa11.DHOOT:& mrmel rpaHHUN (.UC) 

IlpH t1/A=2 
h,/, I - cnHpan:&HooT:& Bep:x:ael 
,/tJI'k ,t - onHpa 11:&Hoo T:& o pe;n;a: el 
.ltV~ 3 - onxpan:&HOOT:& HHmel 

p l- ~ ~0 110 pa 36JieHd no OCR ~ (no YMO Jl'tiBHHD IV;(- ==I) • 
Heo6XO,llHMO TBR!te sa;naT:& Z /~-(.(., H ~ hr~;y • 

II 

2.1.2 PYOKER. - no;zmporpaMMa :mr:mcnemm Roop,mmaT BepiiiHH ROHe'ti
HHX SJleMeHTOB, Jipe,ttCT8BJleHHNX Ha pHc.6 , r.tte .D;BHN 

HX npoeRUHH Ha JIJIOCROCTH YOl-K XOY 
G-

I 

\\I ~ . 
-- I *j«' -t-::----~-----\---4 Ff 

---L., -'-"f't_, _______ . L-~-· ~-----':....._ __ ----'-_ ___:_ ___ ~ ..... 
0 ~CHi 

-
Y114Z. 

y 
-! ....... -...... 

I 

f 

' 

0 

0 

Pm:c.6 



B &TOM cnyqae Heo6xo~o yxasaT:& cne~mmHe rrapaMeTpH : 

YM1., YM2 - npoeRIUIH BepmiiH A H B Ha oc:& Y 
YMI, YMA - npoeRI.nn~ Bepmmr .n H C Ha oc:& Y 

""N r - rrpoexmm BepmHH E H fT a:a oc:r, 1: 
AI~ - ~cno pas6HeHKI no ooH :r 

I2 

/iiY!, ltJJ2 - TaHreHCH yrJIOB HaKJIOHB Meaury ITOJIOUTeRJ)HJ:lM ~ HBITpaBJI9HHin& 
DCH Y H np.f!MllMH AB H C.l{ COO'.l'BeTCTBe:!IHO. 

XH!,XH2 - OTpeSRH, OTCeRaeMHe HB o.:~H X rrp.f.IMHMH AB H C.l{ COOTBeTCTBeH-
. HO. 

3a nepByl) cTopoHy (c rrapaMeTpaMH FXY 1 , llfi) rrpmuwaeTcSI Ta (.AB) , 
ROTOPM rrpoxo.naT qepes Bepmmm:, neBtl31IlHe B:mue rnaBHHX .n;HaroHanel 
qeTHpexyronbHIK&. BTopaSI CTOpOHa ~orr!Ha IIPOXQ,Dl!Tb qepes BepmBHH, 
nemamHe HHEe rnaBHHX .n;HaroHanel. 

FlY- TaHreHc yrna HaxnoHa Me~ rronozxTen:r,HHM HarrpaBneHHeM ocu Y 
II IIP.f!MOI }I;.. (B II7IOCROCTH YO~). 

iH - OTpeSOR, OTCeKaeMHA Ha OCH ~ IIp.aMOI H t-. 
ITo YMOJiqaHHJO YM J. =YMI , YYI=YMA. • 

2.I.3 Ilo,l1,1lporpaMMa PYOKER.1 rrpt~,nHaaHaqeHa ~JISI BJ:l'qHCJieHH.R: ROOp,nJI~ 
HBT BepmHH ROHe~ &JleMeHTOB THIIB (pHc.7) : 

~!· _II ---r 
~~ 

oc. 

PHc.7 
3~ec:r, He06XO.n;HMO YRBSBT:& CJie,ItYonHe rrapaMeTpH, CMHCJI ROTOPHX yxas·aH 

B pas~ene 2.!.2 : YN4.. J YM./.,J VM .. t 1 '/M.f,; ~M.I, 111 y _, 
J:'.AYI. XLI-I CVVt; Vi~•'' r-71/ - .• 



I3 

2.I.4 YOKE - no~porpaMMa ~~~ BH~cneHBH Koop~aT BepmHH 
npRMoyroJ!bHHX n2pannenenm:re.noB. 0Ha Tpe6yeT aa.n;a
mm cne,nymtHX napaMeTpoB: 

;fMI; X MA, Y M:L J I( M ,4-) :1--MI; ~.IJ J J&l>r; ;V' Y ~I/~ 

( 1/j = J, #Y = J, Ill-= 1 no YM01ltJ8HHto). 

STa no.nnporpaMMa .R:B71JieTcsr ttacTHw OJIYttaeM PYOKER.: m: PYOKER. i . 

IIpn IS HAP=2 npoxcxo~HT aBTOMaTHttecKoe .neneHHe BumeorntcaHHHX 
mecTHrpaHHHKOB npH ITOMOmH ~aroHaK~HHX nnOCKOCTe~ Ha tJeTHpe 
nHTHrpaHHHKa. 

TaKHM o6paaoM, KBE.nru:t Ha o6nac•rel MarHHTonpoBo.na xapaKTepHayeTca 
cne.ny~ napaMeTpaMH : 

III/MJ3ER- - ITOPJi.nKOBldi HOMep o6nacTH 
1/S v /3 - nop.R:.D;KOB~ HOMep no.n;nporpBMMH. 

I - g I'II?A.t.. 

NJ'VB = 2 - PYOKER 
3 - PYOKER:!. 
4 -YDKE 

,lt1IJ'i MBrHI!ITOB Inm110TpOHHOro THIIa HCXO,D;HHe .D;aHHHe 06~e,nHHeHH C11e.llVJJlllHM 
o6paaoM : 

J TTR0/11._. IJ-'IAG-= 7 ISHAP = J ISYJVtX-=: J rSYMY-= J I"J'YMl=;) JIROT=Ji 

$ P~0/3 w /VREf.. ~ $ 

$ lfE(i:.T0/'1~..-~ JVI/M13ER-== J JVSII/3-:! $ 

$ XY}~ iMI= ') iMA =] YMI ==; Y/11.1/- ::0 -fMI= -l-NA = ,.vy-:o NV:: ill;:"$ 
) / ) ) I ) 

$ ~M T w YMJ..;: VM,t- F 
J ' - J X Y i. "" J J H J.. = J F)' Yi =: ; %H.<::: . FrY= zIt ~-=- $ 

.# frJS ~ RS/3 ;:J. R SE-== JI-JJJvl- J • / 
7 

J - I .4Nt.,.t = J Jtvt-3-: 1 .4-J. I'=,; .JY A .,. jJ 



ITop~OK 3B~BHHH HCXO~X ~HHHl: : 

...______,.__] . 

..___,__] 

1-------,--J # ~ V/3 "' I ,.t ,3, !' 

~::--] 

Pm:c.a 

2.2 MarHHTH CHHXpOTpOHHOrO THna. 

I4 

KoHe~ aneMeHTaMH, COCT8BnaKmHMH MarHHTOllPOBO~ CBHxpOTpOHHOro 
Tmta, cnylltaT np.aM:oyronl»HHe napannenemme,IIll '( ISfiA P = 1) HJIH np.gMHe 

Tpeyr07IbHHe npH3Mbt ( ZSfiJJP = 2 ) , T.e. ~11JI BCeX 067IBCTei ;YJ~iJ/:3 =4. 
8TOT napaMeTp MOEHO He sa~aBaTb, no~nporpaMMa YOKE BHSHBaeTca no 

YM07I'CJBHBI>. 
Hcxo~e ~HHHe sa~aiDTCH B cne~ymmeM no~e : 

PHc.9 



3. • CQILS .. J .. HCXOl[@e JjBH!PJ~· 

3.! 06MOTKH ;ri.1IR MBI'HHTOB !UIRJIOTpOHHOro THIIB (IMA~ =3) 

.lt11J1 sa.naHu ROH~rypamm o6MOTR~ CJIYDT napBMeTp ICOIL 

ICOIL = t 
I - pa;rr.uanDHo-ceKTOPHBH,KOJI~UeBaa,crrKpaJ!bHaH 

( pHc. IO ) 
2 - ;rr.ByXCeRUHOHffBH pa;ri.Ha~Ho-CeRTOPHBH, 

KOJ!~8Baff, JITHpaJibHBH 
(iOq 

0 

j.. 

a) pa;ri.Ha~Ho-CeHTOPHM 

G 

() 

I5 

~~---~----------------------~ y 
0 0 

o' 

6) KOnDU8BM B) cn:KpaJibHM 

Pm:c.IO 



Pllo.II 

\1 

' 

06MOTR8 006HpaeTOR HS ~r ORPYIHOOTe:.l, rrpH ITOMOmK ROTOpHX ee 
MOICHO OITIICBT:D. 

ITapaMeTp #BE sa.n;aeT 'tlm:ono Taxmx lJYr. liJI.R: xam.n;oro .nyroBoro 
yqaOTR8 06MOTKH H806XO.n;BMO YRBSBT:D one.nyromwe rrapaMeTpH : 

/( /'1 - BHyTpemml pa.D;Hyo RPHBHSHH )JYVfif ORPYDOOTH 

!6 

AI.. i - rronoBJIHa oeRTopa (xpyrosoro), oooTBeToTBYDilero .naHHoi 
)JYre 

XC,YC - Roop~aTH neHTpa RPHBH3HH 
FI - yron oToqeTa oepe,llHHH RgyroBoro oeRTopa B rno6aTI..DHOI 

OHOTeMe ROop,mmaT (oM. pHO .10 ) • 
TFI - mar no yrny ,t, ,#J..J 
:/,41 - HanpaBneHKe TOR8 BHYTPH RBllU(OrO oeRTOpa 

YA J... = j +I - rrpoTKB qaooBo:l oTpt!TI.RM 
L -I- rro qaooBoi oTpeTI.Re • 

. . 
~~ 

H~ 

HI 
1 • y 

PHo.I2 
HI - paooTORHHe OT Me.UaHHO:.I rrnooP:ooTH .n;o o6MOTRH, 
H2 - (HI + BHOOTI 06MOTRH) 

W 1'l - TO nu.uma 06MOTRH. 



TipK ICOI L =2 rrpoeRIUtfl o6MoTo Ha rrnocxocT:& Y01: rrpe,ncTaBJieHa Ha 
pm:c .13 : 

rc:=::~: :~~:~J; ~ 

H2 
HI 

~ 
2 ! 

HI ~H2 
... I • 

PHc.13 

Mcxo.naHe ,naHHHe o6!De,Il,HHeBii c n.e.DYDIU!M o6pasoM : 
$ TCOJ:)...S. w :r.eO:r:.J.. ";-, /1l$Ee :::· .:.~ 
fJ R. t=r; .._; N 13 E ': !/J 
# .S.PC w N:=} J?N= 

1 
-4/.. f= J Xc'!"'" J YC. ~ $j 

$ s Pc r w FI ~ 
7 

T 1= r-::. 
1 

;:r .11 -1 = 11 
II spY., ...... HI = 7 H...?. ~ } w% =- $ 

~ - rrop~oB&A HOMep JJ.YrH 
/VSt:t:.- - 'tDICJIO ceRTOpOB 06MOTRH B M8lm!THOI CHCTeMe. 

Tiop.a:,nOR SB,IUUUUI HOXO,IUmX ,n8HHHX : 

' ""reo.r~ s""l 
,, __ ,_____.. 

t· . Sf'C- I 
::::::r:: :: 
L .s. f£..1 .I 
c:::~h::·:~pcorr=r-~ 

. ' . ! 1COIL=2 
.... t k I 

l s p ~ .. )_. ' ' t 

PHc.I4 

., v 
I 

17 
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2.:1 

3.2 06MpTKH 8~ M8fHHT9B.9~H!ROT~OHHpro !~a. 

~ MBrHHTOB cHHxpoTpoHHoro THrra Taxze BBO~Tca napaMeTp ICOIL 

I - ,n:eyxc 7IOIHB.fi 06MO l'RB HB TOp:QaX ,IJ;1IR CHMMeTpitqf!OrO 
RBa.n;pyno JJJI (pHC. !5) 

I COIL = 2 - o6MoTRa RBa,npyno llbHoro MarHHTa Tmra 71HHSH 
llaHOBCROro (pHc.l6) 

3 - 06MOTRa .IOOI071DHO:ro MarHJITa "J!.v6Ha" 
(pm:c.I7) 

l(JJJI BCeX 9THX MBI'HHTOB 38,IJ;8'1>TC.f.£ naptlMeTpH : 

A - ToromKHa o6MOTKH 

B - BHCOTB 06MOTRH 

C - ,IJ;11HH8 06MOTRH OT ~eHTpa 

RXY - pa.IJ;Hyc noBOpoTa o6MOTRH B nnocxocTH XOY 
f< Y l- - pa,IJ,Hyc noBopoTa o6MOTRH B nnocxocTH YO~ 
R7l - pa,D;Kyc nOBOPOTa 06MOTRH B n1IOCROCTH xo~ 

.t- { - paCCTO.f.llme OT ~eHTpa anep~?ypH MBrHHTa ,llO 06MOTRH no OCH l-
Y( - paccTomme oT ~eHTpa anep~~YPH MarHHTa .no o6MOTRH no ocH Y • 

Hcxo.mme .namme o6~e.mmeHH cne~·toonrM o6pasoM : 
I IC O.XJ.,! '-' I(.' OI J.. ~ .$ 
J t/...~.-~ A=, !3= 7 t..-:: 7 Yl=, ~I=) R.YY=".J IP.%~= 7 Rr'*-7:! $ 

llop~OK Sa,IJ;BHBH HCXO~X ,IJ;aHHHX : 

Pm:c .I8 
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4. Oll!,N .J HO~O&I!!O. M!PIH~. 

KBK yllte 61:l110 OTMe'tleHO, nporpaMMa Ol!IN pa60TBeT B ,IJ;ByX pe&MBX, 
KOTOpl:le s~amTo.R: napaMeTpoM IMAT. 
IMAT = {I - sano1IHeHHe MaTpHIJ,l:l sa.nH'qll!, pao'tleT noJI.R: OT o6MOTKH. 

0 - pao'tleT IT011H OT 06MOTRH il MBrHHTOnpOBO)lB, rapMOHH'tl.BH811HS 

KpoMe TOre, BBO~TC.R: napaMeTpl:l: 

0 - pao'tleT no11H 6es rapMoHn'tleoxoro aHamsa 
IHAR = I - npo:ee.neHHe rap~OHH'tleoxoro aHamsa :e Me.ItHBHHOI nnooxooTm: 

,ll11H IUIK110TpOHHI:lX MBI'Hii~~O:S 
2 - rapMOHH'tleOKill aH87mS no11H :S nnOOKOOTH, nepneH,llHKyJlflpHOI 

OOH MBI'HHTB, )l71H OliHxpOTpOHHHX MBrHHTO:S A' - aMnep:BHTKH . 

IlrORCE= [I - paciqeT Cl!n, ;l!~ltc 'rBYIIQIIX Ha o6MOTKY 
0 - pac'tleT OHJI He npo:eo.mtTl, 

IROf( = ~ 0 - pao'tleT noJIH To711d(o oT o6MOTKH 
L I - pao'tleT no11H OT lo6MOTKH H MBI'HHTonpo:eo.na 

no YMOn'tlaH:a:m Ili'OFCE=O, IRON =0, 
IHA.R=O • 

TaxKM o6pasoM, nep:el:ll: peEHM pa6oTI:l OJI.I/{ xapaxTepHsyeToH one.n.v»
IIU4MH SHaqeHJ!fiMII nepe'tlHonemmx napBME!Tpo:e : 

!MAT= d. , IHAR =0, IffORJE=O, IROJI =0 

BTopol pemtM pa6oTI:l nporpBMMI:l (IMAT=O) npe.nnonaraeT :eosMOHrHOOT:& 
npo:ee.neHHH raPMOHJ:qeoxoro aHamrsa noJIH. 

IIpm: IHAR = 1. sa.na mo.R: ! 

RB - HaqaJI:&Hllit pa.mtyo o6sopa noJI.ff 
<XJ K., - mar no Pa.ItHYOY 
;V~ - 'tlHOJIO pa,llHyoo:e Ha6n~eHHH 

Pif3 - HaqaJI:&HI:ll yron Ha6n~eHH.R: (no YMOJI'tlaHHm 11IB=O) 
~x- npHpameHm:e yrna 
)f/ii- 'IHOJIO TO'tleK no yrT!Y (-qeTHOe) HB nepHO,lle MarHJITHOi OHOTeMI:l 

IIFI· ~FI= T 
NH.ARM - qmo no rapMOHmt no7IH 

1 - pBOOTO.R:HHe OT Me.lniBHHO! nJICtOKOOTH, Ha ROTOPOJI npO:SO.nHTCH 
rapMOHHqeoxm:i BHBJIHS. 



..... ' 
' ., 
' ..... ' \. 

' '\ \ ' \ ' \ \ 
\ \ 
\ \ 
\ 

ITpm IHAR~ sa~aDTCH : 

\ 

\ 

- HOPMBnH30B8HHai pa~yc 
- aaqanbHHI pa~c o6sopa ncnH 
- mar no pa~ycy 
- qmcno pa~coB Ha6n~eHHR 
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- np:s:pameHHe yrna (B aTOM cJJ.yqae Haqa71bmrl! yron Ha6ntmeHH.fi 
Bcer~a paBeH 0). 

AIJ::I - qmc no ToqeR no yrny 
/IIH.Ii.'M- qmcno rapMOHHR nonH 

= J I - rapMoJmqecRd aHaJms nom ~JIH ;Itm07!bHHX MarHJJ:TOB 
L 2 - rapMomqecRd aHaJms noM ~JI.R: RBa.npynon:DHHX MII'HJITOB 

~ - paCCTOSUDie OT neHTpa MBrHI:Ta, Ha ROTOpOM npOBO,nilTCH 
rapMoHKqecRHI aHaJms. 

~ ~ - npKpameiDie no ocH ~ 
N ~ - qJic no ToqeR no ~ 

B 6H6JmOTeRy !tllt.J'YS BK7IJJtieHa r:porpaMMa aYCl..OP ,D;Jlfi pacqeTa 
paBHOBeCHbl:X op6HT qacTHIJ; B IlJIKROTpOHBX. l(a.HHHe ~7I.R: Hee I'OTOBf.lTCH 
B omN • BBO)lHTCH napaMeTp MCYC : 

MaYC = ~ I - cqeT no CYCLOP 
lo- HeT. 

Tipm MCYC=I Heo6xo~o yRasaT:c : 

E{j - SHeprmsr non.a: 
All - nHR7!0TpOHHHi pa~yc 

BCO NV - none B neHTpe YCROPHTeJISi 
tfN~U ~ - qacTOTa . 
NJ1

TEPS - 'iHC7IO maroB no SHeprHH 
KSTEPS - qHcno maroB HHTerpHpoBamtH Ha o~oM nepHo~e, qeTHoe. 

E /VC 1'1 E V - mar no SHeprm:m 



PRA.PPR - Ha"<~an:&Hoe 3Ha"Ciemie pa,ItHanJ,Horo HMIIYJI.l)Ca (nQ YMOJI"<~BHHTO 
PRAPPR =0) • 

Ha"<laJI:&Hoe 3Ha'tleHJie pa,llHyca H SHopnnr, a TaRate BMII7IHTY.U.S m: ~ass 
rapMOIDIK noM ( IHA.R.. =I ) BH'tiHC11R:m'WI B nporpaMMe OlJlA/ • 

Hcxo.I'(HHe ;naHHHe o6!De,mme~m c,Jie,IJyDQKM oopaaoM : 

$ M]J, IMAT = $ 
/J M 1:1 1..-w IHA.R, = , I~1>RCE = , A "J = , IRON = $ 

$ HARd _ AIHARM = , MCYC = $ 
!J H A R fvl i 1-1 N N =: J R../3 IV :! ~ tc 8 : ) ;< f = J JV!? =--' F f g ::: _, JJ F:.f : ) .N.F I = .$ 
$ N J. u ~ ~ J ~ x =- J IV'~ -=> $ 
$ CYCh.J Eff=-J.IIR-=; Bto;vV=-' 1/.!{flj/=-$ 
$ cvct._). /VS'TcPJ'-=:c) KST£ Ps -= 1 
.# C Y t 1.. .._. t-N·c M 1311 :::' ) P R II P P lr.' ~ i 

IlOPJI,llOK 38,ll8Jmfl HCXO):r;HHX ,llBHHI:lX. 

oosop no11f! 
oea rapMoH. 
8H87!H38 

rapMOHH'C!.BHBJIH3, 
no;nroTOBRB ;nBHHHX 

K CYCLOP 

Pile .20 

rapM.BH8JIH3 
,ll11f! CHHxpo
TpOHHHX 
MBrHHTOB 

rapMOIDI'ti.BHBJIJII3 
,llJ!R naKJIOTpOHHHX 
MBI'HHTOB 



5. TR A W , m:pXoA!!§:~ AB!:iHJie. 

lnH O~cneqeKHH pa60TH nporpa~: rrpm: HeXBaTKe BpeMeHH BBO~TCR 
napaMeTp I fi.r R. s T : 

IFI R ST = r 0 - nepBHI C'CleT 
2 I - npo.n;onllteHHe e:'CleTa 

6. II,ru>rp_aMMH r~H'ti.§C:~to.ro. n,gcTJ20e!_i!f££ 
TpelM~].H!iX .. 06~,eRTOB 

6.I II].orpa~ .. f'AA..'-llJ.~ 
IIporpaMMa MAGJJlS pa6oTaeT B HH~~epaRTHBHOM pemMe c ClC-6500, 

ITOSTOMY OH8 xpaHHTCH He H8 neHTe, a Ha CHCT8MHOM ~ORe. KaR B~O H3 
cxew, HJinro~pm:pyDUel CTPYRTYPY c•c~~eMH nporpaMM MA'S YS , ,IJ;11f! MA6llS 
Heo6xo~o no.n;roTOBHTb ~aln TAPE II, c,n;enaB B nBReTe ynpaBnHDmHX RapT 
CATALOG!- , TAPEII , PP , Il= , CY= rrocne RapTH MAG-LIB. 

lJIR pa60TH MACn!g Heo6XO,D;HMO ml3B8Tb BCITOMOraTeJlbHYD rpa~HqecRyi 
6R6JmoTeR.Y J. C; T)., :J /3 • 

IlpHMep pa6om : 

)._0 ;.. r IV' , f' j, :!Ill' , p W - BXO,D; B MBIIOOiY 
Ji) 

COMMAN.tt - Elil TOR, - peDM peaRTopa 
• • Er L , 300 - saRa a BpeMeHH 
• • ATTACH, JUS, MA.f;1lt1, I.D:~ t AI P t' N U , t Y = /1 i, # ,t = .i ~ 
•• ATTACH, TAPE I I , P R, IJI= , CY= 
•• ATTACH, /.ltTJ. ItS 
•• ifl73RHV/ J.ti-T.tJ"/3 
•• E t JfJ.S, s 
•• tllN/113~Tj :J:Iv'f'VT1 tl~YTPt!T 
. . tv /11,. fl 

Ha 8.KpaHe BHCBe"qHBBDTCR BOITPOCH : 
I. TYPE VIEW 
2. s T ~X. {;-1( T (.r) .) J. G F T (:t. ) J W If z- C-H I ( 3)) Vi' ( '() 

3. /II. L PR tJ fJ).. 1:-fl1 = 1. 01? Pll ~ T ::::> 0 

IlOCJie,D;OB8Te7IbHO H8 Rallt,Ill:dt H8,D;O OTBeqUTb : 
I. 2 
2. I nm6o 2, JIH6o 3, nm6o 4 
3. ecJIH 0, To Heo6xo~o aa,n;aTb paaMeps : ~~:i88: 

H nonyqmTb B 6onLmeM MBcmTa6e -qacTb o6~eRTa. 
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B KaqecTBe HCXO~HX ~aHHHX ~ng aporpaMMH I~OM HCIT07IbSyeTCH 
Q.ldn TAPE II. B oTnJmie oT MA.t.Iti,J' I;(- OM BHBO.In'IT lla sxpaH ;nHcnnaa: 
T07IbKO BH~MHe qacTR 06~eKT8. nnH oape~eneHHH B~RMOI R HeB~OI 
qacTei HCITOnDSYeTCH MeTO~ KOHeqHHX aneMeHTOB /5,6/. CJMMBpHOe qHC710 
87IeMeHTOB, H8 KOTOpHe pas6RBaeTCH MBrHHTOITpOBO~ R 06MOTK8, He ~07I!HO 
npeBHUJBT:D 60 • 

I;;t-OM Tpe6yeT no,IJ,K 7It>'!eHHJI xom nexc a rrporpaMM 1-'A' .IF oR • 

IIpiriMep pa6om : 

}()f-IN 
7 

PiYII,P? f'W - BXO~ B MBIIImiY 

.1 T 1 -:11 CH, )'A") ;vt 11/.1 r,J) ;;.YJ ;;:> h; AI f' tlfil v_~ 1 y.-o .t, 11 e ':! i 
;1 rT /1-fH .J T,,/-P F 1. 1. ; P R ,~ .I)) ~ J C V :-

11-TT/ICH, 67 R ,1/- F &.e J :£%; .,. /t ~ ~ ;r ,~ J-1.2-;::> .1 

j;,r13 RIIR Y, ~Rt?l ~t)/2 J /X 

CtJ/1/!'IEt't; IlVP/f/ tJt/TPJII 

ET)J"Soo 

XE~, J.JJ~ET; PI? EJ;;:;::T =-,i!Etf'O J.JB ~ &'R/IFO/J. 
) ) 

~:T/.J~ tJ~~ =·~A'; :Ii o#, t:A"c-cuT E 

Ha aKpaHe BHCBeqHBaeTCH : ftJ() ft'./lf/&- N' S.EClCJ.RfS) 

N/f'/1 r SEc Ttl/!?. ~ o Yc? (/ W/iil/t To Sbt;:? 

Il07Ib30BBTe7Ib ~071EeH BBeCTH HYZHHi HOMep CeKTOpa MarHHTHOI CHCTeMH 
B Q.)opMa Te I I • 
3aTeM HB SKpaHe BHCBelDIBBeTCH : VOU 1{,11/t-:::- ;V FI/-

X/VP()T (.U); F.If-.1~ FII-i; .J:VTEW 

ITon:osoBaTen:o ~onEeH BBeCTH TPH qwcn~ B Q.JopMaTe :r? 
Fiff, F~~~ - HOMepa qJHryp (aneMeHTOB) B BOSpacTBDmeM 

nop~e ( ~ 60) 
;[VIEW - Sa,IJ;8HRe IIpOeR!lHH; Bcero MOBtHO ITOCTPOHT:D qernpe BH,Ita : 

r1 T R- ..L ~ # T(l)? j, EFT(./'), i'Yif'I(!t 7/3) ;J V f1 f'l) 
ITpHMepH OTBeTOB : 

I. 1-./1 ?01-i 1 - nocTpOHT:& 60 aneMeHTOB, BH.n (I) ( SrR;r?-,:t T) 

2. IOI·'ll-1..3 - nocTpoHT:& s.ne:\feHTH c HOMepaMH IO no I2, 
BH,It 3 ( h tt':L t;'-H T). 
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7. PrP~!;IJI!I8HFH 

ITpK pa6o-re c 6m:6mtoTeROI nporpauM II/ I 1-J' Y I Heo6xo,ItHMo y-cmTH
B&T:& orpaHHllemtfi Ha H8KO!'OpHe rrapaMWl'PH• 0HH O'l'pa&eHH B Ta6mtlle 2. 

Ta6mnta 2. 

llporpaMMS 
• .. IU U • • b ?II b k • L wu• 

MmtCHM871LHOe 1U!C710 87I8MI~HTOB 
Marmtrorrpono.na 
MaRcmm1ILHOe 't~Reno pas6J!eHd 
no yr'IIY IILP ( s P :r R IJ-)..; ) 

MaKCHMB7IDH08 tmC710 }JY_r t)Kpy&
HOCTe:£t, OIIHCHBBunHX o6MO'l'RY 
(;JJ.JI.f.[ ~7IOTpOHIUiX MarHH!OB) 

MBKcKMBnhHOe tmcno pa~rcon 
na6n~eHWI 

06osHa1teHHe 

MfmCJttMa7IDHOe 11HC710 rapM:>Hm<: 
nons (~ng UHK710TpoHHHX :werHHTOB) 
~cno T011eK na6n~eHHH cro yrny 
H8 rrepm:o.tte MBrHHTHOI CH~TeMH 

MaxcHMBJ.IbHoe 11HC1IO maroB 
:mTerpm:ponaHHH 

/1/FI 

06mee tm:C710 8718M8H'l'OB MBI'HHTQ- Jf1 M t-M tV~ 
rrponona m: o6MoTKR 
061Jlee 11HC110 8:teMeHTOB MBrHHTo- }1 ;{{ i-/lf f!l/ £ 
npono~ m: o6MOTKH 

60. 

2 

9 

25 

3 

"!6'1'HOe 
(UHR110Tp.) 
neqeTHOe 
(CKHXpOTp.) 

I20 
118THOe 

~350 

r; 60 
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8. BH!J£>A H~ .. n~lla!:&. 

BHXo~aa B~OpMBUBH npe~CTBB716HB B Ta6nzue 3. 

Ta6mma 3. 

IIporpaMMa 
•• b las .. 

UA 11-I/3 

c tJ ;;L). ,t 

-

a b IWL 

-- btL • 

BenKtnma 
-- . 'k ..... 

06osHalleHKSJ npH 
neqaTH .... ... .. ... . .. .. ............. b& .. ... • • .. 

I. Hcxo~e ~aHHHe 

2. 
3. 

06mee liHCJlO sneMeHTOB Mai'HHTOliPOBO,n8 
'IHC110 CliH.PBJI:DHHX S7!EtMeHTOB 
· !darHBTonpoBo~a 

I. Hcxo~ue .uaHHI:le .. 
MarHJITH Uim710TpOHHOl10 THllB ... ... • ... • • be ts:. .... 

2. reoMeTpHH 06MOTKB : 
a) HOMep .U.VrH ORPYIGCOCTH 
6) HOMep ~e7!eHH.H .U.Vl'H I 

B) KOOp.:n;:HHaTH KOJl:DD;H, COOTBeTCTBYDIU!e 
~flHHOMY ,ueneHHIJ 

15&L L be a W - a 

3. 06mee li:HC710 TOKOBHX SJleMeHTOB .. • • •• .. . . 
I. Hcxo,nHue ~aHHHe 

2 • Koop,mma TH Bepum:H IWHe'tlrU:iX 
SJleMeHTOB MarHHTOllpOBO~a 

3. Koop;znma m ueHTPOB :E:oHetnmx 
sneMeHTOB Mai'HKTOllPCIBO,IJ;B 

4 • Mli'HHTHB.R: HH;IlVKiliDJ 06MOTKR 
5 • MarHHTHWI HH.IlVKD;Rf! H.JleMeHTOB 

Mai'HHTOllpOBO,n8 

- .. 

-......... 
.. . .... 

I 

J ( f3) 
Xl,Yl 
X2,Y2 

... .. ----
X 1 ,Y .i , ~ .i.. 
X2, Y2 .~2 
X3, Y3 , .l-3 
X4, Y4, -Z-4 

XM,YM,zM 
BX, BY, B.l-

MfJJ1'..¥ M% 
1vt v;Ef ~ u r 
Mf/)?F#,i-. .. -- ...... • ... ... .. .. .. b:z bz ...... •"*'.. 6 ..... • 

MarnHTH ~K710TpOHHOl'O Tmi8 -. .. ·--·- .. . b& be* • 

6. Pa~yc o6sopa noM 
7. Yron Ha6mo~eHH.H 
8. PaCCTO.R:HHe OT Me.IJ;HaEHO:i 11710CKOCTH, 

HB KOTOpOM llpOBO.IJ;HTC.R: rapM.BHB71H3 
9. BeKTOP MBrHHTHol HHJYRUHH 

IO. Cpe,nHee none. Ha ~aHEOM Pfl.'nHYCe 
II. ¢1111 TiEl(_. 

12. AMr.r71BTy~a N -ol rapMOHHRH 
Mai'HHTHOro llOJIJI 

.. .. - .. 
ll 

FI 
K-

BX, BY, !J~ 
B 

.. 

r~ If ITER~ 

AMP 
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ITpo~onEeHHe ~a6HHUH 3. 
.. tt.. ' b .. .. .... .. ...... - ... . .. . . .. , -. lllb .. 

ITporpaMMa BenHquHa 06osHaqemm 
.... .. .. .. ... • .. .. .. .. • ,... . • --------· -· _ .. ____ ...... n ... s...,rr ......... n .... e..,tm..,.m..-.. .. _._ • 

I4. Pac~eT cHn,~elcTBYI~x Ha o6MOTRJ 
a) pa~yc RPHBHSHH cpe~ero ceqeHHH 

~BHHOrO sneMeHTB 06MOTRH, 
. 6) Roop~aTH ToqeB cpe~ero 

ceqeHHS, B ROTO~HX BHqHCRHIDTCH 
npoeRUHH B9RTOpB CHnH, 

B) npoeKQHH BeRTOpa MBrHRTHOI 
HHlJYR!tHH H ero N.:O~Jl]) B STHX 
TO'tiRBX, 

r) ROOp~aTH U9HT~a sneMeHTB 
B UHmi~JiqecRO) CHCTeMe ROOp~aT 
(Haqano ROOp~HBT HBXO~TCH B 
U9HTpe RpHBHSHH sneMeHTa), nprr STOM 
asHMYT BHq}lCnffeTca B rno6an:cHol 
CHCTeMe ROOp,IIlmaT ( PliO • JO ) , 

~) ROOp~aTH UeHTpa sneMeHTB 
e) rrpoeRIUm BeRTopa mum 
at) HOpMBX:CHBa COCTBBJ.tf.[Dlta.R: CHnH 
S) TBHre~an:CHrui COCT8B71R:DIUa.a CHnH 

X, Y, l:: 

BX,BY,B.i
BTOT 

R, PH 

X,Y, l: 
FX, FY, Ft: 

f="/1/ 

FT 
k bz bia k • Ills a k I .. -- 8 • IL d • k .... ... u -- •• 

M'arHHTH CHHXpOTpOHHOro TPlllB 
__ _.... ____________________________________________________ _ 

ROOP~HBTH Toqex ORPVEHOCTH, HB ROTopol 
npOBO~TCH rapMOHHqecRHA 8H8nH3 
ITpoexumm BeRTopa MarKHTHol ~H 
mt ero MO~.JI:c 
Bem~a BMl!JIJ!TY.D.H }/ -ol rapMOHHRH 

nona 
BeJm'tDIHa aMriJIHTY.Dll N -ol rapMOHHRH 
noxa B OTHOCHTeX:CHHX e~aX 

.. bz .. • • • .. " Ill 

Hcxo~e ~aHHHe 

. .. . 

HenpepHBHIDl napaMeTp MeTo~a "norpyateHM" 
"iHCJIO HTepaud ~JIR: R.3!\ll:OrO {flHRCHPOBBH
HOrO T 
HopMB H9Ba3RH Ha ~aK~OI HTepaUHH 
HopMa OTRXOH9HHH Mar.~THOI IIPOHHUBeMOCTH 
Ha ~BHHOI HTepauHH 
HopMa pemeHJIJr Ha ~aH:~ol HTepaun 
MarHHTHBa npOHHU89MOt~ T:C Ha.~BHHOI HTeparnm 
ITapaMeTp MeTo~a MHHID~BKOHHX HeBRSOR 
MarHHTHBa HH,eyRUml Ml:lrHHTOnpOBO~a 

IO. MarHHTHaa npoHxuaeMoeT:c 

X,Y ,l-
BX,BY,Bl

BTOT 
A( ,1/) 

C( A/) 

- -
T 

IT 

.Illi 
,'UMU 

H,!\1 

AMtl 
AL 

N()tf...-#A'. 
/11 (/ ,, .14 f 
Nt!Pr## 

Mtl/ MUJ!' 



ITpo~onmeHHe Ta6nHnY 3. 
.. • ...... .... .... 181£ ... .. .. '" 

IIporpaMMa Be7mq&a 
... • .. • .. - .. - .. ' 

CYCLOP I. Hcxo,mme .namme 
2. 3Hep~wr 

3. Cpe;n;Hd pa,n:e:yc-
4. 0THOCHTeH])HOe OTRHIIH9HH9 

qacToTH o6pameHRR 
5. PaBHoBecHaa op6HTa 
6. Pa~a H:&HHI HMIIY 71.DC 

7. t2e 
8. (},~ 

9. 'tJaCTO'!'a o6pameHHH ( WJ2H) 

- . - ......... . . ..... .... ... - ....... 

..... ... ... 

.. ... 

30 

l - ... .. b& ... 

... 
06osHaqege 
[I pH n a !Ia tH '"" 

1 

!3 /1/ c ll ;.- y 
tfJWC" 

Wo - I --w· 
R... 
~ 

/Vf/)!.. 

/111/-L: 

FRl!X( (MC/SEC) 
b .......... ... .... .... .. ., Ill • 



9. lipRMepH 

9.I. ~ettTpOHHHR UKKHOTPOH pa~~~Ho-ceKTOpHOH CTPYKTYPH 

( pnc .21,22.) 

HcxoDHUe naHHHe nur~~RT c~e~ o6pasoM: 
$ f I R 0 N I M A G = 3 , I S HAP = 1 , I S V '1X = 1, I S Y ~" = 0 , IS Y :1 l =- l , N R 0 T 

=it$ 
$PR03 NR.EG=1S~ 
:SR.EGIO N NU~BER=1, NSJ8=3$ 
$XYZ YMI=35 • .,VMA=44.5,ZMA=26.$ 
'S G M T F XY 1 = 0. 2 7 2 ., X Hi= -3. 6 7 2, Z H= 5 • $ 
$REGION NUI>f'lER=2,NSJR=3$ . 
$XY Z YMI=44.5 ,YMA=50. ,z~A=26.1) 
$:;MT FZY=0.90909,ZH=-35.45!t5~ 
$REGION NUMBER=3,NSJ0=3~ 
$XYZ YMI=5U.,YMA=60.$ 
$:;MT FlY=0.576.,ZH=-t8.81i 
$REGION NUMRER=4,NSJB=3$ 
$XYZ YMI=60.,YMA=7S.$ 
$:;MT FZY=0.18,ZH=4.8$ 
$REGION NUMBER=5,NSJ8=3i 
$XYZ YMI=75.,YMA=90.$ 
$:;MT FZY=-0.04666,ZH=21.799g$ 
$REGION NUMBE~=6,NSJB=3$ 
$X Y Z Y MI =9 0., Y MA= U~. $ 
$ S M T F ZY =- 0 • 1 0 8 , Zf·l=~ 7 • 3 2 $ 
$REGION NUMBER=7,N~~B=3$ 
$XYZ YHI=1t5.,YMA=140.$ 
$GMT FZY=-0.196,ZH=37.44$ 
~REGION NUMBER=B NSJB=2$ 
$xvz Yr1I=140.,YMA=li2.5,ZMI=10.$ 
$GMT YM2=149.5,FZY=O. ,ZH=2&.$ 
$REGION NUMBER=9,NSJ6=3$ 
$~YZ ~MI=35.,YMA=140.,ZMA=4oo£ 
$~MT rZY=O.,ZH=30.$ 
$REGION NUM9ER=10,NSUB=2$ 
~XY Z YMI=140., YMA=152 .r; ,?M I= JO. $ 
~:;MT YM2=149.5,ZH=45.$ 
$~EGION NJ~9ER=11,NSUB=3$ 
SXYZ YMI=10.,YMA=35. ,ZMA=140.$ 
$GMT FXY1=0.5714,XH1-=0. ,ZH=56.$ 
$REGION NUM3ER=12,NSUB=Jt 
$)(Y l Y>1I=3")• ,YMA-=90.$ 
$GMT FXY1=0.3478,XH1=6.956,ZH=56.$ 
$~EGION NUMBER=13,NSUB=J$ 
$XYZ YMI=9~.,YMA=180.$ 
$~MT FXY1=0.222,XH1=19.98$ 
$REGION NUMBER=14,NSUB=4$ 
$XYZ XMI=O.,XMA=60.,YMI=180.,'fMA=250.,ZMI=5:l.,ZMA=1 

40.$ 
HEGI0!\1 NU"13ER=1S,NSUB=41l 
'$XYZ ZMI=O.,ZMA=S6.£ 
$TCOILS I~OIL=1,NSE:=4$ 
$~EG NBE=o$ 
$ S P C N = 1 , R N = 9 • 2 7 9, A:... 1 = 6 6 • 8 7 6 3, X C = 0 • , Y C = 3 9. 2 7 '? J $ 
$SPC1 FI=270.,TFI=65.,J41=1$ 
$SPC N=2,RN=461.6,AL1=6.9002,XC=415.9829,YC=21&.909 

3$ 
$SPC1 FI=115.2229,T~I=5.,JA1=1$ 
$SPC N=3,~N=10.,AL1=43.4113,XC=-29.6522,Y~=143.7526 

$ 
$SPC1 FI=145.9113 1 T=I=43.,JA1=1$ 
$ S PC N = 4 , R N = 14 7 • , A L 1 = 12 • 5 , XC =0 • , Y::; = 1 0 • $ 
$SPC1 FI=9Q.,TFI=12.,JA1=1$ 
SSPC N=5 ,RN=10. ,AL1=43.411 ~,C=Z9.6522,YC=1't3. 752b$ 
$SPC1 FI=34.0887,TFI=43.$ 
$SPC N=6,RN=461.6,Al1=6.9002,XC=-415.9829,Y::;=216.gQ 

93$ 
$SPC1 FI=343.7771,T=I=5.lJA1=1$ 
$SP D ... rl1=29 .• , H2=47., N0=5. n 
$MD .i..MAT=11l 
$~01 A J::0.'123E6$ 
$MT IFIRST=O~ 
$MD IMAT=O$ 
$MD1 IHAR=1,AJ=0.923E6,IRON=1$ 
$i-iAR~1 N-iA~M=2,MCYC=l$ 
$HARM1 RB=40.,DR=5.0,NR=10,FI3=0.1tDF!=S.O,NFI=18$ 
$'1Z Z=O.$ 
$ ~ Y C E 0 = t g 7 6 • 5 12 , A R = 3 3 7 • , B CO ~ = 1 • 8 5 5 , A N U 0 = 14 • 1 ? 4 $ 
$CYC1 NSTEPS=130,KSTEPS=~O$ _.,.""' ., -...... ...- .. ~- ... ·- . ... --"' --- ..... -

3i 



9. 2. .IIe:f1:TpoHHl:riH ~KJIOTpoH cn:apaJI:oHo-ceKTOpHo:f1: CTPYKTYPH 

(pHC .23,24) 

Hcxo,nHHe .n;a.HHHe : 
$TIRON IMAG=3,ISHA 0 =1,ISYMX=J,ISYMY=O,ISYHZ=-t,NROT 

='3$ 
bPR03 NREGc::lf.$ 
:SRE HON NUMB£R=1.,NSJ8=2$ 
$X Y Z H1I = Ul • , Y M A= o 0. , ZM I= 10 0 • S 
$~MT Yt12=9S.,FXY1=-0.7,X'"'H-=267. ,XH2=80.,ZH=2!JJ.$ 
$REGION NUMBER=2$ 
$X Y 2 Y M I = 1 :] • , Y M A= 95 • $ 
$:;MT Y f11=1.30., YM2=240. ,FX'Yi=-0. 8,XI-1=516 .!t ,FXY 2=-0. 

?,XH2=267.$ 
$~EGION NUMBER=3$ 
$X Y Z Y .'1! = 1 :~ 0. , Y M A= 2 4 0 • $ 
$GMT YM1=115.,YM2=305.,XH1=6~9.55,FXY2=-0.8,X~2=516 

.4$ 
$REGION NUMBER=4$ 

IXY i z·H=O.$ 
GMT YM1=197.,YM2=3~5. 1 ZH=10G.$ TCCILS ICOIL=1,NSL"=g:t> 
$~EG NrE=7':S 
$ S P C N = 1 , ~ N = 1 Q • 2 6 81, A L 1 = 6 3. 7 ~g :> , XC= 1 0 5 • 2 6~ 7 , Y :; = ~ 0 • 2 

647$ 
$ S P C 1 F I = 1 6 3 • 7 6 6 8, T ::- I =F.d • , JA 1 = 1 $ 
$SPC N=2,~'1=891.n682,AL1=3.51t5,X:=-53.1015,Y:=937. 

$SPC1 FI=283.5388,TFI=6.i 
73 56$ 

$5PC N=3,~N=120.9857,AL1=33.9336,XC=172.9722,Y:=201 
.778'3$ 

$SPC1 FI=321.onag,r=-r=33.t 
$ S P C N =:.. , R t\J =? • , A L 1 = 8 <+ • 9 4 7 5 , X C= 3 0 8. 4 0 9 5 , Y C= 18 g. & 0 2 "1 $ 
$SPC1 FI=9u.,TFI=84.$ 
$5PC N=5,~N=161.382~,AL1=12.4906,XC=484.1043,VG=205 

• 136~$ 
}~PC1 f;=197.5431,T=-I=24.$,.. .,- . . , 
,li~PC. N=o ,RN=?O. ,AL1:3B.!B.zX.J=~ ,?.1~ 19,YC=B~t.3222$ 
$~PC~ FI=351.2537,T-I=7o.~ 
$5 PC N = 7 , R N = 16 5 • g 15 1 , A L 1 = 4 2. 4 7 3 7, XC = 21 0. 36 5 & , V C = 15 5 

$5PCi f'I=27Q.,TFI=8+.$ 
$SP ( H1=10.8,H2=72,1'40=10. E 
$MD IMAT=1!l 
$MJ1 AJ=9.E6$ 
$'1T IFIRST=O$ 
$MD IMAT=o; 
$'101 IHAR=1,AJ=q.E&,IRON=1$ 
$HARM NHARH=Z,MCYC=1$ 
$1 A RM 1 R 8 = 14 0 • , 0 R = 2 0 • , N R = 8 , J F I= 5 • , ~IF I= 8$ 
$"1 Z Z= 0. $ 

.0699$ 

$ C Y C E 0 = 18 7 6 • 5 1 2 , A R = J 3 7 • , J C 0 !'IV = 1 • 8 S 5 , A NU i.l = 14 • 1 5 4$ 
$:YC1 NSTEPS=130,KSTEPS=80$ 
$CYC2 ENCMCV=1.,PRAPPR=1.S 

32 



9.3. MarimT 6poHeBoro TRIIa CO crmpa.Jil)HHivm IIOJIIOCHHMR 

IUHMMaMli ( p:ac. 2.S) 

11cxo.mrue .IIa.HHHe : 
$TIRON IMAG=3,ISHAP=?,ISYMX=1,ISYMY=D,ISYMZ=-1,NROT 

. =4$ 
!;::>ROJ NREG=3$ 
$REGI::> N NU!'1fltR=1,NSJ3=1!i 
$XYZ ZMI=2.,ZMA=20.,NY=:::-,Nz=U 
$RSS RSB=2 .,RSE=t5., ANL1=50. ,I\NL2=50., ALP=45 •, NA=1$ 
!REGION NU~BER=Z,NSJB=21 
}~YZ v·H:1·5~Y"1A=45~ ,z~I=2J.l:-~Y=!$ , _ 
.., ~ M 1 Y M 1 -1. 0 o 0 7 , Y M 2- .31. 'H 3 3, ,- '1.. Y 1-t. t Z H -3 5 • $ 
$REGION NUMBER=3,NSJB=41 
l'I..Y Z XMI=O.,XMA=10.,YMI=35 .,Y'10. =45. ,ZMI=D.,ZM~=20., 

NY=1,NZ=1$ 
lTCOILS ICOIL=t,NSf~=41 
$REG NBE=1$ 
$SPC ~=1,RN=2Q.,AL1=45.,XC=J.,YC=O.$ 
l5PC1 FI=90.,TFT=18.,JA1=1$ 
!lSPO tH=1. 1 H2=12.,WJ=4.t 
$MD l'1AT=1:ti 
$ '1 D 1 A J= 0 • 5 E 6 $ 
$MT IFIRSf.:::')$ 
$MD I'1AT=:J$ 
$'101 IHAR=t,AJ=D.5E5,IRON=1$ 
$H A Rr1 NH AR '1= 2, MCYC=O $ 
$HARM1 RB=~.,DR=1.0,NR=A,JFI=i.O,\FI=18$ 
$'1Z Z=u.$ 

3.3 



9. 4 • }J.mrOJil)HIDI MariDI T ( p:wrc • 2 G ) 
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9. 5 .. KBaJUlynOJih THna JIHHSH Jla.HoBcKoro ( pvt e • 2 7) 
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9. 6. KBa,IU)ynOJI:&HM 

HCXO,n;Hile .D;a.HHHe : 

Jm:H3a ~~ RBa,IU)aTHOlii aneprrypoii ( p J-1 C • 2 8 ) 

'li: .: <. ll I ·q ; = 1 , : S d A "= ? , I ::; vI' X = 1 , I S Y ·' Y ::: - 1 , I S Y !1 l : - 1 -~ 
'SJ~]3 J;;:~r.=n 
q -: G -: 1 I N U l '? :: :; :; 1 "; 
~: < v ~ ~ I ;: .:: ) • t X 'I A= -:) • -:- • v 1 I :; c • ' y ·~ ll = :;, • ' 7 I . i :: ._ • ' 7. IY ll = 1 = • ' \1 

V;;2! 

<l:T) : I lT =1 ~ 
:; IH \I=), ... 2="l:': 
'~:1- :--:::.: ST: ·~ ·t, 
1;T1 = I \ T = ) '; 
~~111 : I A :'::: ~ , ~ I= Cl • 1 2 ~' , t r.: C "= 1 t 
i'i\~1 lrl~'~1=1Lj 
·~ ~. ~ R l:. N N:: ~ , c;: l f l:::, r. ~- , r· 1-=!... • 5, C ~ = J • , \ <:: 1 , J F l = 9 • , q F I .:: 11 

t 

rt-~ 7 = .,-) 7 =:.,re=:·t: 
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P¥Ic. 2 i PaJ:tHa.JIDHo-ceKTOpHldi MlU'ImT .IUJ:-I 

PRe. 2 2 06MOTKa .IUJ:-I 
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• 

PRe. 2 3 CmtpaJI:oHo-eeKTopHID1: MarHHT .nu-n 

• 

PRe. 2 '-1 06MoTKB. nu-n 
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; 

PHc. 2 ' CTpyxrrypa MHJia.HCRoro ~RJIOTpoHa 

PHc. 2 6 JJ;tino.l.ffiHJ::lli MarHHT 
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• 

PHc. 2 7 KBa.n:pynOJID Tm:ra JmH.3H Ila.HOBCKoro 

• 

PRe. 2 8 KBa.n;pyno.JI])HaJI JmH3a c KBa.t(paTHOH anepTypo:H 

/ 
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