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KAPTA MArHl'ITHOrO IIOJIJI Cll-40 

:L1:3MepeHliH MarBHTHOrO IIO 1UI ~~ 3Jie:s:TpJrNeCK8.Sl 6JIOK-CXell8. ItOTO-

pHX D0It8.38.H8. :aa pHC .I , npo BOJ~HJIHCb C IIOMOJ1U,ID ,li;ByX ,11;8.TliHKOB 

Xo11m. Hanpa:a:e:aMe, CHoaeyoe c: o.n:aoro us .n;aTliJtiKOB XoJIJia 

( )(aJiee J!X), I!pOIIOpJ.tHOHaJibHO BeJIHliHHe MarHHTHOrO IIOJIH B TOtzKe 

H3Mepe:aml. BTOpOI J~ (MOHHTO])H!:ili) no 3BOJISIJI ytzHTLlB8.Tb H3UeHe­

HHSI HaiipSiZeHHH, CHHMa6:MLie C pu.6o'4ero JlX, CBSI3aHHLie C KOJie6a­

HIDIMH TeMDepaTypu, cpJOOKTyan;MSll4M MarHV.THOrO I!OJIH, BCJI€)J;CTBH6 

CJiyqa.frtHUX vt3MeH6Hidt TOKa B OCh.lOTttaX MarHHTa, PI ,ltpyrH:MH OpMt!H-

HaMH. 

0THOCMTeJI:bHasi TOliHOCTl> il3J4epeHH~ Hanps:J:eHHH C ,llX 6blYL8. Ha 

ypoBHe O.I%. 
topua M pa3MepH IIOJIDCOB WLrHHTa Cll-40, ,li;JISI KOTOporo rrpo­

BO,li;KJIMC:b H3MepeHMS: IIOJISI, IIOKaaaHY Ha pHcyHKe 2. 
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Puc. 2 

C/JopMC bep:x.HeU 'ICCmu nO 1KlCO~ MCcHUTQ Cn-4Q. 
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HsuepeHHH MarHHTHoro noAH apoBO~H~HCL B ve~maHHO~ n~ocxocTH 

B,lJ;OJI:b ocei X Jt '/_ ( CK. pHC •. 2) H BBYTPH O~Boro KBa,ltp8.HTa 

noJII)COB :uaruaTa Cll-40 ( X,. 0, '{ ;:o- 0 ). EI:iJIH npoBe,D;em ~Be ce­

PHH HSMepeHHl npH TOK8.X B MarHRTe 30Ia H 608a, qTO COOTBeTCTB~ 

BeJI~tt~Hua:u: no Jie~ B neHtpe Mar Hitira 4 Krc JI 8 ~trc, cootBeTc~ne HH< 

KOHTpO~:b sa TOKaMH B MBrHRTe OCy~eCTBJIHJICH C DOKO~:bD myHT8. 

c napa»eTpa:u:H 2000A- 7~ :U:B. 3saqeuaa uanpsxeaaa, cuxwaevoro c 

myHTa, npH HSMepeHKHX no JISI B n eHTpe Mar HXT& t1I:iliH II, 3 MB II 

22.8 MB. 

ilpH 06pa6 OTKe )J;a.HHHX BOCCTaHS.BJIH:Ba.liHCh HCTXHHI:ie SHaqeHHH 

M&rHHTHOrO llO.lUI C HCUOJI:b30B8.HHI~M 3ItCnepHMeHT8.~:bHO UOJI~eHHOit 

paaee 38.BHCHKOCTH OTHOmeHHH SBiqeHHH H3MepiieMOrO MarHHTHOrO no­

JIB x :aanpszeuJm, CHJDlaeMouy c .nx , ot ua.npszeuHSI ua lX • 3ate:M 

npOBO~Hn&C:b HOpMHpOBKS. H8. SHaqeHHe YarHHTHOrO noxa B U6HTpe 

DOBDCOB Cil-40 H yMHOZeHHe Ha nonpaBOqHJ:il It03~HUKeHT, 38.BHCH.KI 

OT DOK&38.HHI KOHHTOpHoro lX. 
T .o. ocyutecTBJIHJICH nepexo,n ot uanps:aceud ua ~aTqJucax B Toq­

ICax HSMepeHKfi IC nop~pOBaHHOi aa I ICapTe OOJIH B KB8.,11;p8.HTe X >U 

1."> 0 H B,ItOJI:b ocel X H '{. • 

Bee STH onepauxw MOEHO sanKcaT~» ~pMyJioA: 

VV1 0 - I 
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r .n;e 

W\VV\{ ~- 3H8.T.leHHe TIO.IDI B ~-TO~ TOllKe J43MepeHWI B 

OTHOCHTeJl:&HHX e,JU!HJiU{aX, 

Ux..:, HanpHliCeHHe Ha JlX B "' - TOit TOttEe ( CM.Ta6JI.YI), 

lt~i l.(~ )~- rp~yHpOBOtlHWI BeJlHtlHHa )(JIB J(X (c:u:. Ta6JI.Y), 
. 

\_"0{0.-x. 'k Llx_:,.- 3HaT.leHHe Ma.rHHTHOrO TIOJIS B ~ -TOl TOllKe 

H3Mepemul, 

Ll~0,(\":>/ux.) .. ,(~/u~)o ·U~o •· aHaJiorH'QHHe napaMeTpli ,J;JISI 

~eHTpa no~coB ciT-40, 

VY\ .o - noxa3aHHe MOHHTOpHOrO J(X npH H3:UepeHHH TIOJI.H B 

neHtpe :warm-1ra, 

W\ :._ - TICita3aHHe MOHHTOpFOrO JLX npH HS:UepeHHH nOJIH B 

- TO~ TO'QKe MarEHTa ( CM.Tadn.YI). 

·lHH nonyqeHH.H od~ei KapTH nona H3MepeHHa )(Aa o~Horo KBaApaHTa 

nepeHOCHJIHCL B ~pyrHe CHKMeTp~llHO OTHOCHTeJI:&HO COOTBeTCTBJD~el 

OCH C JMHOliCeHHeM Ha RO~HUHeHT, paBHHI OTHOmeHHD 3HaT.leHHl 

nOAa B .n;aHHHX TOtrKaX Ha OCH K00p,1J;HHaT, B,J;OJI:b ltOTOpO~ ocy~eCT-

BJUieTCH nepeHoc. Hanpmlep, ) \) ( 0 - "\.:) 

~ ( ~::.. ) - '1 ~) ·: ~ l~ ~ ) '1 ~ ) - ) 
• \~l 0 I~ ... 

BHqxcJieHH.H nposo.n;HJIMC:& Ha 3BM c no:uo~:on nporpaMNH ua .H3Hxe 

AHfOX-60, onmcanHo~ B llpHJIO~eBKH I • 

.lt8JI:&Heitma.SI pac>ora npoBO.It:mn.:Lc:o c noJIHOtf: Itaprott nons B 

OTHOCHTeRLHHX e.D;HH~ax. 

BsJIH nocTpoenu rpa~HKH Hs:ueHeH~ uarHHTHoro noKH B saBHCHMOCTH 

OT ltOOp,1J;HHaThi X npH fPHKCHpOBaHmX 3HatteHHSIX KOOp,D;HHaTH .'{_ 

( HanpaBJl eHHe, nep ne H.n;mty JIRpHo 13 nyttxy). Kpoue 3Toro OHJIH 

BHtlHCJieHH H nocTpOeHH rpa~HKM <PYHKnHl BH~ 
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'f lx, ~)-:. ~ "\~ \ ~) d ~ , r,11;e 
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\) l -x, ~) 
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B ( 1' \ ~) - rexy~qHe BeJUfQHHli varHr~THoro 

no JISI. 

PesyJI:&TaT.bl o6pa60TKH npe.n;cm:3JieHb1 B ra6JI:anax I-IY H Ha 

pHcyHxax J- 7. 

Ta611.I H pHc .3 - ~tapra uarHwrmoro noJin: CII-40 B OTHOCHTeJr:b­

H.biX e,D;HHHUa:{ ( B % K BeJIHQHHe OOJI.H B U8HTpe 

MarHMTa), 

Ta6JI.ll H pHc .4 - m:sueHeHm:e uarHHTHOro noJISI Cll-40 B.D;OJI:b ocH 'f_, 

Ta6JI.lli H pHc.5 H 6 - 'fl'-\J H ~l~J /flu·), 
Ta6JI.IY H pHc. 7 '-t Lx .. ~) G:rc x Ml 

I. Pacc:u:orpHM xapaKTep H::•YeHeHH.fi Ma.rHHTHoro noJUi B 

HanpaBJieHHH, napaJIJieJl:bHOM neu;aD~eMy nyttKy, T.e. B saBHCHMOCTH 

OT KCOp.ziHHaTbi X; KOOp)(VIHaTa '( BbiCTynaeT KaK napaueTp,- pmc.34 

llpex,~;e Bcero BH,J;HO, qro MarH:n~Hoe noJie npH 'i. =0, 20 eM cna­

,n;aer ,ll;O ypOBHJI - I~ OT MaKCP[)laJI:bHOrO Ha paCCTO.fiHHH .-170 CM, 

H ,11;0 ypOBH.a ""0,1~ Ha paCCTOSIEHH -200cM OT UeHTpa MarHHTa. 

fia paCCTOJIHRHX "'-220 .. 230 CM no JISI npaitTHtteCKH He T no BCei MKpHHE 

MarHHTa. floBe.J;eHMe ItPHB.biX Ha pmc.7 flOJJ;TBepX,ll;aeT C,D;eJiaHHOe 

38.XJIJJtteHHe • llpm. 'f.. =40, 45 Clt KPHBHe Mai'HHTHOfO no Jl.S JieJraT 

CHCTeMaraqeCKH HHXe KPHB.biX npH ~ =0,20 CM. Ha KOHne OOnDCa 
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MarHwra none cna~aer ~o yposaa~B7% or 3HaqeaHa B ueHTpe 

JtJia "{ =0.20 Cll H ,II;0·-75% ,II;Jlfl '{ =40,45 C:U:. 

~eKTHBHaH ,II;AHHa ~HHOrO MarHHTHOrO no!H .B,II;OBL OCH )C 

\.J '>"(> , onpe.n;eJIH eMaB: 3,D;ec» KaK OTHO meHRe 

) 

._-;y::> 

r ,n;e \?\.._c, o J - BeB·lNHHa OOJIH B UeHTpe MarHHTa, Oita.3aJiaCL 

paBHOI 203 Clle 

2. PaccworpHK teneph napiMetpH, xapaxrepH3ymmHe H3Meae­

HHH nona B HanpaBBeHHH, nepneH~HKYJIHpHOll nyqxy - pHc.4. 

'{ [eM] 0 

\~ [%] 0 

Ta6 .nHna YI I 

IO 20 30 40 45 50 55 

0 0 0.35 3.35 8.45 17.75 29.3 

B ra6 JIHUe YI1 npHBe,J;eHH 3Ha'leBHH BeJIH'lHHH \L-= """""{ w.o.:~o~ V"~{.~, 
XapaxtepH3yiill(e~ cna,J;a.HHe :var HHTHOrO 110 JIJI B,D;OJIL OCH ':( • 

rpaHHUH l10BDCOB MarHHTa I1pOXO,II;HT Ha ! 49 Cll OT U8HTpa, t.o. 

ua ICPMX noJISI cna.naet aa -17%. 

Ta6.nHna YTIIxapaxrepw3yet H3MeHeHue HHTerpaJia noJia B.ItOJIL 

HaTip8.BJI8HPUI napaJIJieJILHOrO OCH X ~JI.H p&3HllX 3Ha'l8HHit ltOOp­

.D;HHaTH y • 
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Ta6JI~a yni 

'L tcW\ 1 0 20 40 45 

K [ 0 {o] 0 0.5 4.2 9 

3,B;ec:o \L -: ~ l '1 ) ~ 'f> l o ) · 
~ 

Jla.Ee npH orcyrcrBHH ua:vepeuuit ~ ,:, l-x, ~ J o~ -:x:.. 
-~ 

Ha KpasiX 

M8.fHHTa MOli:HO rOBOpHt:b, 'ITO HHTerpaJI OT llOJIR :vai'HHTa na.n;aeT 

npH npH6JIHll:eHHH K xpaD noJIDca Ha BeJIHqHHY nopa.n;xa I5~ 

( cu: • pxc. 5) • 

lna 6oJiee roquoro onpe,B;eneuma cna,B;aBHH HHTerpaJia nona cne,B;yer 

npOH3BeCTJ4 H3MepeBHH ~JIR 60JI:bDiero Ha6opa 3Ha'leHm::a ltOOp~HBaTH 

oco6eHBO B6JIH3H xpaa noJIDca. 

3. CJie,»;yeT OTMeT HTb, 'lTO liCe H3Ke peHl/UI ll0Ka3HBaJ)T llJia.BHOe 

H3lleH eHHe uar HHTHOrO no JIH Cfi_L,O H He 06Hap yJ:HB8.DT JIBHO Bbl,B;eJieH~ 

HHX HeO)J;HOpO)J;HOCTeit. 

4. ITpO~HI:b fiOJIH B)J;OJib OCH X JX8.3HBaDT YHHHW&JI:bHOe paCCTOR• 

HHe )(eTeitTOpOB OT IleHTpa MarHI£Ta, Ha KOTOpOM BJIHRHHe Jlai'HHTHOf( 

noJIS ua npu6op npeHe6peXHMO ME.Jio: 

·x ""' ~ \A ~ 23o c:u. 

5. 06~CT:b fiOCTOflHHOrO fiOJW B)I;OJib HanpaBJieHHH napaJIJieJI:DBOr 

ocB '1.. ( nonepex nyttita) aaMD'tleua B npe.n;enax .± 25 CK or npo­

.n;on:oHoJ OCR YB.rlUt'ra.. IlpH HeOCiXO.D;HMOCT H yBe.IKttHT:b 3TY Q{jJiaCT:b 

rpe6yerca mJUOlHPOBaHHe ua KP~JJX nOJII)COB. 
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6. J!JI.H OOJIHOTH CBe,ll;eHPI~ C' KapTe uai'HH'!HOrO OOJIR B 06':&e:Y:e 

Tpe6yDTCJI H311epeHH.H BHe :ue,n;m.HHOI llJIOCitOC'!B OOJIDCOB MarHHTa. 

7 • .l{JrJI a6COJIDTHiiX H3MepeF:Hkt 3HS.tleHHI OOJIS: Tpe6yeTCS: TOll­

HOe H3MepeHHe OOJI.H XO'!.fl 6Ii B O,li;HOJl TOtlite ( B neHTpe M8.I'HHTa) 

c no:w:o~hD s:,n;epHoro warHHTHorc pesoaaHca. 



Tat1JIH:qa I 

Kapta :ua.rHHTHOro noJIH Mar ::tHTa Cll-40. 

B Tat1JIHUe npHBe~eHH OTHOIHeHHa .3HatleHHI OOJISI B )ta.HHOH TO'lKe 

K 3Hat~eHHI) mJla B neutpe &rHH'ta. 

X KOOp~H-
-45 -40 .• 20 0 +20 +40 +45 HB.TH TOtiKH 

_H3MepeHHJI t 

(CM1 I = 2 3 A - 5 6 

-250 0.95 I.07 0.35 I.22 0.35 I.07 0.96 

-240 0.58 0.65 ·).20 0.74 0.20 0.65 0.58 

-230 0.3I 0.35 J.II 0.40 O.II 0.35 0.31 

-220 o.I5 0.17 J.09 o.19 0.09 o.I7 o.I5 

-210 o.r1 O.II 1).12 0.11 o.r2 I 0. I o.rr 

-200 o.I7 o.I6 ).21 o.I9 0.21 o.I6 o.I7 

-190 o.J4 0,34 J.J6 0.35 O.J6 o.34 0.34 

-180 0.49 0.49 J.63 0.52 0.63 0.49 0.49 

-!70 1.02 1.04 I.I4 I 12 t I.I4 I.04 I.02 

-160 1.67 1.92 2.08 2. 706 2.08 I.9J 1.88 

-I 50 3.86 3.99 4.32 4.30 4.32 4.00 3.88 

... 140 7. 74 7.99 8.59 6.63 8.59 s.o1 7.78 

-IJO 13.60 IJ.81 14.64 14.81 14.65 13.85 13.68 

-120 20.56 21.20 2.2.39 22.64 22.39 21.25 20.67 

-IIO 30.25 31.20 32.92 33.21 32.92 31.28 30.42 

-100 41.39 42.86 45.10 45.44 45.IO 42.98 41.61 

- 90 53.67 56.06 59.04 59.41 59.05 56.21 53.96 

-80 70.09 74.06 77.76 78.08 77.77 74.26 70.47 

- 70 85.40 90.63 94.43 94.43 94.44 90.67 85.86 

- 60 90.03 95.48 99.16 99.11 99.17 95.74 90.51 
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I 2 3 4 5 6 7 8 

- 50 90.62 96.04 99.69 1oo.oo 99.70 96.30 91.11 

- 40 90.84 96.23 99.91 99.91 99.92 96.49 91.34 

- 30 90.93 93.30 99.98 99.93 99.99 96.56 91.42 

- 20 90.55 96.32 99.96 99.96 99.97 96.58 91.44 

- IO 90.97 96.33 99.97 99.98 99.99 96.59 91.46 

0 90.98 96.35 "99.99 ·roo.oo roo.oo 96.60 91.47 

+10 90.98 96.35 99.99 1oo.oo roo.oo 96.61 91.48 

+20 90.98 96.35 99.99 roo.oo roo.oo 96.60 91.47 

+30 90.98 96.35 100.03 roo.oo roo.oo 96.61 91.47 

+40 90.92 96.32 roo.oo 1oo.oo roo.oo 96.58 91.41 

+50 90.81 96.24 99.90 roo.oo 99.91 96.50 91.30 

+60 89.97 95.42 99.IO 99.05 99.11 95.68 90.46 

+ 70 84.75 69.94 93.71 93.70 93.72 90.18 85.21 

+ 80 68.92 72.83 76.46 76.78 76.47 73.02 69.29 

+ 90 53.05 55.41 58.36 58.72 58.37 55.58 53.34 

+100 40.68 42.34 44.54 44.88 44.55 42.45 4I.IO 

+IIO 29.83 30.77 32.46 32.74 32.46 30.85 29.99 

+120 20.28 20.90 22.08 22.33 22.08 20.96 20.39 

+130 13.33 13,54 14.35 14.51 14.35 13.57 13.41 

+140 7.63 7.88 6.47 6.50 6.47 7.g0 7.67 

+150 3.86 4.00 4.34 4.31 4.34 4.01 3.89 

+160 1.94 2.00 2.17 2.15 2.17 2.01 1.95 

+170 1.01 1.~4 I.I~ I.I2 1~I4 1.04 1.02 

+180 0.49 0.49 0,63 0.52 0.63 0.49 0.49 

+190 0.34 o.J4 0.36 o.J5 o.J6 0,34 0.34 
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I 2 3 4 5 6 7 8 ---- - -
+200 O.I7 0.16 0.21 o.I6 0.21 o.16 O.I7 

+210 o.r1 0.11 0.12 0.11 0.12 0.11 o.r1 

+220 0.15 O.I70 o.o9 0.19 0.09 0.17 o.I5 

+230 o.3I 0.35 o.r1 0.40 o.r1 0.35 0.31 

+240 0.58 0.65 0.20 o. 74 0.20 0.65 o.sa 

+250 0.95 1.07 -0.35 1.22 0.35 I.07 0.96 



Ta6JIJma ll 

¥i3l4eReHHe l4a.I'HJ4TH0f0 ll011Jl B)l;OJI:b OCH y_ 

'f_ [CM} \S)c.~) ~ 1 
(l)Co) 

-55 71.67 

-50 83.07 

-45 92.01 

-40 96.94 

-JO 99.70 

-20 100.00 

- 5 100.00 

0 100.00 

5 roo.oo 
20 100.00 

JO 99.67 

40 96.68 

45 91.52 

50 82.28 

55 70.78 



Ta 6JUm;a Ill 

JtlHTerpa.JliJ noJIJI B.ztOJib npJIMhDL, napaJIJie1IbHhiX ocH X 

I:;P 

~ C> l ~ \ "5) £he 
-00 

'-

L\t~<;~~J 

-45 7.36 90.5 

-40 7.76 95.5 

-20 8.09 99.5 

0 8.12 IOO.OO 

20 8.09 99.5 

40 7.79 95.8 

45 7.40 9I.O 



IlHTei'p&JlH DOJUI B,li;OJib npa:14b1X napa..nJieJibHlilX OCM X 

B npe~eKaX OT 0 ,li;O X, B e~HHR~aX Kraycc X Me 

i[~:)f~1o~ 2J 40 45 
-" I ~ ' Lj 5 6 

+10 0.40 0.4J 0.3 0.37 

20 o.eo O.BJ 0.7 0.73 

30 1.20 1.21) 1.!6 r.ro 

40 I.60 1.6 J l .55 1.46 

50 2.00 2.01) 1.93 1.83 

60 2.40 2.41) 2.32 2.!9 

70 2/19 2.rya 2.69 2.54 

80 3.!3 3.1;~ 3.or 2.85 

90 3.40 3.39 3.27 3.10 

IOO 3.61 3.60 3.48 3.29 

110 3.76 3.7.5 3.61 3.43 

120 3.87 3.86 3.72 3.53 

130 3.95 3.9jJ '3.79 3.60 

I40 3.99 3.913 3.83 3.64 

150 4.02 4.0.: 3.85 3.66 

160 4.03 4.0:~ 3.87 3,67 

170 4.04 4.0:3 3.87 3.68 
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I 2 3 4 5 6 --

180 4.04 4.03 3.87 3.68 

190 4.04 4.03 3.88 3.69 

200 4.o4 4.03 3.88 3.69 

210 4.04 4.03 3.88 3.69 

220 4.04 4.03 3.88 3.69 

230 4.05 4.03 3.89 3.69 

240 4.05 4.04 3.88 3.69 

250 4.05 4.04 3.88 3.69 



T~.6.nma Y · 

rpalyBpOBOQHaH Ta6BJma 

U -:x:.. - aanp.a:m:e HHe, 
CHHYaewoe C ~aTQBKOB 
XoJIJia 

2,73 
4,I3 
6,52 
8,90 

13,62 
17,27 
21,39 
25,62 
32,85 
43,11 
54,55 
65,30 
77,20 

. 88 62 
' 1.35,45 

156,44 
178,77 
195,55 

B /u.~- orHomeHHe BeJIH'UIHJi 

H3Kepaeuoro MBrHHTHoro noJia 
x aanpazeaEmm aa ~Tqxxe 
XoJIJia 

94,78 
100,15 . 
100,41 
99,96 

IOI,29 
101,12 
100,88 
100,61 
100,09 

99,93 
98,62 

97,93 
97,26 
96,69 
94,65 
94,44 
94,07 
93,84 



3KcnepKMeHTaALHHe ~aHHae 

"f. [eM} 

X :0 LCM~l 

ITOKa3aHHH MOHHTOp­
HOrO .n;aTqMKa 

UV\11 c~~J 

IToKaaaHma pa6oqero 
.n;aTqHKa 
u~ ("'-\t1 

------------------------------------------I 2 3 

-55 55.36 28.38 
-50 55.36 33.01 

-45 55.36 36.654 

-40 55.36 J6.67I 

-30 55.36 39.8 

-20 55.36 39.955 

0 55.36 39.97 

20 55.36 39.95 

30 55.36 39.79 

40 55.36 38.565 

45 55.36 36.452 

50 55.36 36.688 

55 55.36 28,023 
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y_ =0 [cM1 

X Lcv1 TioxasaHHR MOH~TopHoro TioKasaHHH padoqero 
,n;aTtiHKa ,D;aTtiHKa 
UW\[\Mt] ll X. (\Mt] --I 2 3 

-158 55.35 1.155 

-150 55.35 1.904 

-145 55.35 2.609 

-140 55.35 3.493 

-130 55.35 5.863 

-120 55.35 9.007 

-110 55.35 13.043 

-100 55.35 17 0872 

- 95 55.35 20.534 

- 90 55.35 23.443 

- 85 55.35 26.915 

- 80 55.35 30.977 

- 75 55.35 34.92 

- 70 55.35 37.634 

- 60 55.35 39.552 

- 40 55.35 39.879 

- 20 55.35 39.899 

0 55.34 39.909 

IO 55.33 39.9 

20 55.16 39.77 

40 55.06 39.7 
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I 2 3 

60 55.00 39.27 

70 54.86 37 

73 55.35 35.814 

75 55.35 34.5 

77 55.35 32.91 

80 55.34. 30.4l~ 

82 55.34 28.8 

85 55.34 26.51 

90 55.33 23.16 

95 55.37 20.3 

roo 55.38 17.66 

105 55.37 I5.I9 

110 55.37 12.87 

115 55.37 10.77 

120 55.37 8.885 

l25 55.37 7.215 

130 55.37 5.75 

140 55.37 3.45 

150 55.37 I .91 

160 55.37 1.029 

170 55.37 0.564 

190 55.37 0.185 

210 55.37 0.059 
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'{ =20 [eM 1 

X [eM] TIOKa3aHHH MOHMTOpHOrO TioKaaaH~a paaotiero 
.n;a x ti Iuta .n;aTtr~Ka 

U ~ [ V\1\'~] Ll 'X- l \1\-\ t } 

I 2 3 

0 57.77 4I. 714 

20 57.77 41.714 

40 57.77 41. 7I8 

50 57.77 41.674 

60 57.77 4I.JJI 

65 57.77 40.652 

70 57.77 39.022 

75 57.77 35.91 

80 57.77 31.68 

85 57.77 27.556 

90 57.76 24.046 

95 57.76 21.058 

IOO 57.76 18.288 

105 57.76 15.717 

IIO 57.75 IJ.J 

115 57.75 II.115 

120 57.75 9.164 

125 57.75 7.44 

130 57.745 5.93 

140 57.745 3.568 

150 5r/• 745 1.991 

I60 57.73 1.076 
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I 2 3 

170 57.79 0.596 

180 57.71 0.341 

I90 57.79 0.2 

200 57.775 O.II7 

210 57.775 0.066 



0 
20 
40 
50 
60 
65 
70 
75 
80 
85 
90 
95 
IOO 
I05 
IiO 
115 
120 
I25 
130 
I40 
150 
160 
I70 
190 
210 

- 6 -

Y ;40 [eM] 
TioKa3aHHH MOHHTOp~oro 

.:n;axtrHita 

u\M t:~tJ 

57.78 
sr'· 78 
57.78 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 

IToKa3aHHH pa6oqero 
.n;axtunta 

u~ [ ""'t 1 

40,263 
40.263 
40.251 
40.21 
39.86 
39.16 
37.51 
34.375 
30.215 
26.192 
22.875 
20.015 
17.421 
14.94 
12.655 
10.57 
8.7 
7.05 
5.61 
3.357 
1.86 
r.oo5 
0.55 
o.1B7 
0.061 
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rroxa3aHKR MO :IHTOpBoro 
,n;arqua 

2 

57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.77 
57.76 
57.76 
57.76 
57. ~·6 
57.76 
57.76 
57.76 
57.76 
57.76 
57.76 
57.76 
57.74 
57.74 

57.74 

IToxa3aH~H pa6oqero 
,D;aTtiMKa 
u~ c~.e,J 

3 

38.061 
38.061 
38.038 
37.988 
'37.628 
36.95 
35.39 

32.49 
28.64 
25 
21.95 
I9.3 
16.86 
14.52 
12.31 
10.28 
8.46 
6.87 
5.47 
3.27 
1.81 
0.98 

0.54 
o.19 
o.o6 



IIPlUIOAillHKE I 

IIPOrPAMMA 

OEPABOTKM lAHHHX HSMEPEHHH MM 1HMTHOro ITOliH 
MArH~TA CTI-40A. ,"- P \\ C . ~ ) . 

IIporpaMMa JJ.JIR 3BM HanHcamL c ytieTOM oco6eHHOCTell H 

IIOpSI,ll;Ka NI3MepeH ill Mar H~THOro IlO 1ISI • 

l. Macc11B "Xo" - snatiE!Hiil.fi ·;£_ - KOOp,D;HHaT TOtieK, 

,nJISI KO Topux Heo6xo.n;HMO onpe.n;e;mT» no 11e. ButiHCJieHYie BeJIHtil!!­

Hli llOJI.H B TOtiKaX C I\OOp,D;HHaTB.UH :c" npOH3BO,li;HTC.H IIO CTB.H­

,n;apTHOH no~porpaMMe PI07I - ~HTepnoJIHPOBaHHe no ¢opMy1le 

H»DTOHa c pas.n;eJieHrniMH pasHOClHMH. Bee tiHCJia waccKBa 

o6SI3aHH y.n;osJieTBOP.HTb )J;BYM ycJlOBH.HM: a.) ycJIOBitro HeOTp~u.\a­

TeJI:bHOCTH (ox:.,~ 0 ) j 6) ::C..~ ~ :c:. -\ ., TiporpaMMa aBTOMaTH­

tieCIU~ B HYJB:HHH MOMeHT nepeBo.n;nT no JIOX:k!:Te1l hHbl e snatieHHSI 

-:t-- KOOp,li;HHaT Ma.CCZ:Ba -;C. o B OTpHu;aTeJihHLle, TIOCKOJI1KY 

HatiaJIO KOOp,D;HHaT Bii6paHO B IJ;6HTpe Marmrra. 

2. MaCCHB " '{ 0 " - SHai.Je:Hl1JI KOOp.D;I'IHaT TOtieK Ba OCH 

"'{_ , ,ll;JISI IWTOp!iX He06XO,lJ;HMO BUtiHCJIHTb DOJie. B M8.CCHB0 '{ o 

t~HCJia liOry:r 6HTb noJIOJ:HTeJibHWLPI H OTPI-tUaTeJI:&HHMH, HO o6.Hsa-

TeJibHO paCOOJIOJICeHWMJd TaR, tiT C6h1 ~ ~ >. ~: - i • .1J.JISI rrpo-

rp&UW H606XO)l;14:MO, tiT06H B llaC:CHB '{ 

~ - KOOp,1U1HaTh1 TpaeKTOpmt Jt13UepeHml B,ll;OJlb OCM! X.. B 

KBa;J;paHTe (X.'? c, ~ ~ 0 ) • 



2 

J. MaccYIB "~G.C\.~h" - rpa.n;yapoaoqHa.a KPHBa.~ 

( CM.T8KCT), 3tOT MaCC~B HCITOAb3yeTC.H TOAbKO B CTaH~apTH~X 

no~porpauuax HHTepnoAHPOBaH~R, xoTopan Tpeoyer cn~yDmero 

nopSI.n;Ka ero sanonHeHHSI q.wcna111:11. Ilyctb na:M H3BeCTHO " tJ " 
TO'ieit rp~yKpOBQqHOl KpHBO~, TOr~a pa3MepHOCTb MaCCHBa 

"\~,\.~\," L~'~- N 1 , 'I.e. on co~epXHT ti-N qk!CeJI. ' 

IIcpBae AI qKceJI uaccHBa - sHaqenHSI aocuHcc rp~y~oBoq-
. 

HOLt KPHBO~, y~OBJ19TBOpsDmHJ! ~CAOBruD C\~ > 0..~ -{ ; BTOpae 

N qKceJI - op~l1HaThi :rq>HBoit, pacnoJioll:eHHbie B crporou cooT-
1 

BeTCTB:£11'4 C a6CIU1CCaMH. 

OcnoBHO~ 3KcnepHMeHtax:&n~~ MatepliaJI, no~Jie~m11~ o6pa-

6or:s:e BBO~HTCR nopURRMH, )l;JISI 3TOro B nporpawue OpraHH30BaH 

"60JI:&mo~" UHKJI, KOJIH'ieCTBO no BTOpeHHLt B .UII!.RJie 38.,14a8TCSI B 

nepBOM BBO~e. CnaqaJia BBO)l;MTCR K0Jl:K'i9CTBO Toqe:s: H3UepeHM~ 

Ha TpaeKTOpHM, a 3aTeM TpeMH NaCCHBaMH BBOASITC£ KOOp~HHaTbi 

TOqe:s: 3TOl TpaeKTOpHH, 3HaqeEHSI HanpaEeHH~ MOHHTOpHOrO 

.n;arqHKa XoJIJia H, naKoneu, narpaxeHHSI c padoqero ~1C • Bee 

3TH TpH MaCCHBa HMeDT O)l;HHaKOByD pa3MepHOCTb. ilopa.n;OK BBO~a 

3KcnepHMeHTaJI:&Horo :MatepHaJia TAKOB. IIepBMMH BBOARTca .n;aH­

Hae H3MepeHHi! no OCH 'f.. • Tioc.z:e o6pa.60TKH HSMepeHHM no OCM 

"{ BBOMTCH 3KCnep HM6HTaJibHli€ ,n8.HHlie no 0 CH X. CJl9)1;yiHI{HM 

00p830M BCR COBOitynHOCTb ~a.Hlili.X: )J.liH OCH X. pa3:(hiBaeTCR 

Ha ){Be rpynrru. • B ne:payD BXO,IJ;SIT TOJlbKO H3MepeHH.H npH X.£. 0 , 

a ao BTOPYIO rpynny - .u;.na x. ~l' o. Ralc.n;an H3 sr HX xpex rpynn 

,IJ;amlhiX ("'f .. , X-<- 0 , X.'>()) oCipaOaTHBaeTCH OT,ll;eJibHliMH KYCKa­

MH rrporp&nw:, TIO~TOMY HeOOXO,lLHMO CTporo COOJW,!J;aTb nopH){OK 
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~X BBe~eH~R. Ha CAe~~~eM 3Tane pa60T~ nporpaMMa BBO~HT 

,D;aHH~e ~JIJl TpaeRTOpd - Ka.E,naa TpaeKTOpMR BBO)l;MTCR OT,1l;eJlh­

HO. llepBOit BBO,B;MTCR TpaeKTOpMR C MHHM:MaJ!hHOH '( - KOOp)!;HHa­

TOil, a sar eM B nopa;1;Ke B03pacraHJtLR napa.Mexpa '{ • 

06~HM AAR BCero BB0,1l;KMOrO q:KCJIOBOrO MaTepHaJia .HBJ!.H6TCR 

rpe6oBaH¥.e Ha nopa.n;oK pacnonoEeHM.a .n;aHH~X npM no.n;roroBxe 

qPfCAOBOrO MaTepMaJia )!;JI.H .nporpaM~ - BC6 ~HHH6 HS.,B;JI6ZHT 

pacnonararh B nop.a,n;xe B03pacraH¥m KOop.n;HHaT roqeK H3MepeHHae 

Ko~o.n;y Kapr, no,nroraBJIHBaHCh R cqery Ha JBM, cneftYeT 

COCTaBnRT:b TaK. llep~MH pacnOJIBraDTC.H KapTH BH30Ba TpaHCJIR­

TOpa, 3aTeM Henocpe~CTBeHHO De~OK&pTH nporpaMMH C KOHTpOJI:b• 

ROil CYl4llOt!, KOTOpyD MOJCHO noJiyqPITb Ha 3BM JIH60 Ha CYMMaTOpe, 

a sareM y~e qHcnoBoa warepWiH B nopa,n;xe, .n;aHHOM B pacneqar­

Ke nporpa.MMH. 

llepen.n;eM K OllHCaHHD H~eHTMKaTOpOB nepeMeHH~X H MaCCHBOB, 

HCllOJib3yeMUX B nporpaMMe. 

" f) " 
~c 

-BBO)!;HTCR 3HaqeH:Lfe P.B.:1p.RE9HIDI Ha pa6oqe:w ~·x )J.JIR 

IJ;8HTpa W.fHHTa; 

" vV\ 0 " - BBO,li;HTCSI 3HaqenHe Haap.azeHHR na .MOHHTOpHOM ~X-

,ll;JIR IJ;6HTpa MarHHTa; 

" ~ n - nepeMeHHM "60Jihmoro" IJ;HK Jia; 

" rt " - BBO,li;HTCR, 3a,D;aeT pa.ald:epHOCTH MB.CCHBO B 3KCllepHMeH­

TaJihHUX ,ll;aHHHX ,li;JISI TpaeKTOpHH npH BHqKcJieHHH 

HHTerpaJIOB HCTIOJ!h3yercs EaK rrepeMeHHaSI UMKJIOB; 

" V\'t" - BBO,II;HTCR, aa,n:aeT KOJIVIG:eCTBO UHKJIOB BBO,IJ;a 3KCllepH­

:M6HT8JlhWX Aa.HHHX ,D;JI.fi TpaeKTOptdi j 
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- BBO~HTCR, 3~aeT K)nwqecTBO TpaeKTOpH~ 

H3KepeH:vtR B KBa~paRTe +1; 

"(\'\ n - K011ZtleCTB0 TpaeKTO_pidt H3MepeHMR B KBa.n;paHTe; 
~ 

n \L" - pa60"tiM nepe:veHHaH, M.6 .• nepe:MeHHOit I.lf-1K11a, 

\-\~..Ut~-"~ tpaeKT')PHH B TIOJIHO~ KapTe TIOJIJij 
. 

n c. " - nepeMeHHaH".MaJII:lX" :.tMKJIOB; 

"< " ~.vt - nepeMeHHaH, 11ICTIOJI:b3yeTCH )J;JIH Bbfl:Ut:CJieHH.fi 

"~~U..~~n 

" ~(>" 
n X.o n 

" ~t" 

" c " i 

" Q " t 

HHTer pa JIO B, 

~ BBO~HTCH, sa,.n;aeT ~~rHHTHOe TIOJie B UeHTpe 

• , 
- BBO,IUrtTCH, nepeBO~H)M K03qxfnn:rHeHT OT[c.w.]K [V\11.], 

paBHiitl 0. OI ; 

- MaCCHB,BBO.JJ:HTCH r:;:a.D:YHPOBOtlHaH KPMBas; 

- Ma.CCHB, BB0,11;11TCR :tO 0 p~M Ha Tbl no OCH Y._ ; 

- Ma.CCHB, BBO,li;HTCH ~oop,n;rma.Ta no OCPI X; 
- MaCCHB, HCTIOJibSye'rC.a: ~JISI 3allOMHHaHH.fl ICOOp,D;HHaT 

111 3Hal,l.eHmt noJISI Til) oc:w X , sanoJIHSieTc.a: nporpa:u­

:u:ol; 

- MaCCHB, HCTIOJI:&3yeTCR B TIO,II;nporpaMMe HHTeprrOJIH­

pOBaHvtH p 1071; 

- MaCCil:B, HBJIR€TCH )a60"tiHM ~JISI CTaH.n;apTHOI TIO,D;­

nporpaMMH HHTepnonmpoBaHKa PI07I, 6oJI:&me HHr.n;e 

He HCTIOJI:b3yeTCII; 

"\"1\V\1\\" - :MaCC IrlB, 3aiiO JIHR eT ::!SI Bli tfVJC Jie HHhl Mlll 3HatleHHSIM!i 

TIOJISI B Ke.n;HaHHOM :1JIOCIWCTil, SIBJISI€TCSI OCHOBHW 

pesyJI~:>TaTOM pa60Thi nporpaMMbl; 



"""' t " 

":x:.." 

"UW\" 

"UX .. " 

" c.. " 

5 -

Ma.CCHB, BBO)UITCH, C ),ll;eplCHT ~ - ItOOp)(KHaTii 

TpaeKTOpH~ H3MepeHH.1 B KBa,D;paHTe B nopa.n;Ke JdX 

B03paCTaHHH; 

- Ma.CCKB, sano JIHaeTCH Bli'I:HCJieH HlliMH 3HatieHIDIMH ITOJIH 

,JJ;JJ.a: Bee It Tpae:KTOpHH, napa11JieJI:bHoli ocm X; 

- MaCCMB,BBO,li;KTCfi, CO,I!;~P.JCHT KOOp,I!;HHaTii TO'QeK 

K3MepeHHR; 

- MaCCKB,BBO,l(HTCH, CO,li;SpXHT 3Ha'QeHHH HanpaJCeHMH 

MOHMTOpHOrO • 
' 

MaCCKB, BBO,l(KTCR, CO~epXHT 3Ha'QeHKR HanpaEeHK~ 

padoqero ; 

YaCCHB, CO,ll;epEHT 3Ha4eHHR ItOOp,D;~HaT TOl.IeK 

K3MepeHHH H HCTHHHiie 3Ha'QeHKR ITOJIH ,li;JIH HHX; 

Q, U~, Q~ - ~aCCKBii, BBJIRDTCff padO'QKMH ,l(JIH CTaH,ll;apTHO~ 

no,ll;nporpaMMii KHTeprroJimpoBaHRH PI07I, doJI1me 

B rrporpa.MMe Hffi' ,D;e He i'!CllO Jlh3YDTCR; 

MaCCHB, CJiy.rHT ,li;JIH xpaHeHHH B naMHTK MamHHH 

KOOp,li;KHaT WCCHBa " 1 0 " H Bli'QHC JieHHUX 3Hat~e­

HRlt no JISl ;n;JI.a Hero ; 

" d t " - l!a.C CHB, RCITOJlb3yeTCH ,li;Jl.FI rrpOMeJKyTOliHOrO .XpaHeHIDI 

B naMRTH MalliHH~ KOOp.li;KHaT MaCCMBa " ](~ n H 

COOTBeTCTByDmKX Ee 3Ha'QeHK~ ITOJIR Ha TpaeKXOpHRX 

K3MepeHHR j 
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- MaCQBB, C0,11;epll£JIT 3HatzeHHJI KOOp.D;HHaT DO OCH 

.D;JIJI Bl:itiHCJLeHJii.H YiHTerpaJIOB; 

- MaCCHB, CO~epz:tn 3HatteHHJI HHTerpaJIOB DOJIJI 

~l'\) B.li;OJII> rpaexropHA npH Y ~ 0; 

- MaCCHB, CO.D;ep~HT 3HatzeHHR HHTerpaJLOB DOJIJI 

~C. x~. '·1) B,IJ;OJII> rpaexropHtt npn ~ ~ o H x ~ o • 
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'BEGIN' 'REAL'IO,MOi 1 lNTEC£A'J,~,M,M2,MJ,KI 
1 4AA4W'CAAPH( 1f!6],WOI 1!\5)oXOI 1:1•1, 
'Jt(t:30),Cllt!:!),41(1!6); 
P0042IIIoi 1 M2,8Q,IIIO,XO,VD,CAAPH)j 
Pto.cttM,M2,eo.•o,xo,vo,cAAPHlr 
Cl[tJ:=eo; 'J01JI1Bo J,CAAPH,Ct,AI,Io2o 
'FALS£'1i BO::IO•Cil2li M!::o{M2•1112; 
' 8 E c IN ' .• II AR 4 w t MM F l 1 : 114 2. 1 : .5 1 I • II X [ t : 4 3 )',MI.[ ' : s II : 
P0042{VX)j PtOit(VX)j 
1 FOR'J::J 'STEll'! 'UNT!L 1 M '00' 1 1E•HN' 
P0042(N)j PJ041(1';)j 
'8 E C IN' ' IN T E C! A' I ; 'A A 114 V ' k , UM 1 U X I I :t<l) , 
C( t:2•N),A,A2,.J( 1!6),00(1:S0),01(1:52li 
PG0421X,UM,Uxlt P!041(X,UM,UX)j 
'FOII'I::t 'ST£11'1 1 \.INTIL'N 100' 1 11ECIN 1 Ct(l)!t 
liX(tJ; P!071( li,J,C~APH,,t,12,to2 1 'FALSE'Ii • 
~X(tJ::oCI[2J•Uk[l); UX(I):~UX(I)/IOj 

~xtij:~ux[I)•IIIIO/UM(IJI 1 EN01j 
'FOR 1::• '·STEll'! 'UNTJL 1 N 'DO.' 'IEC>IN' 
C[I]!=XII); ClhNJ:=UX(IJ 'END'; 
~ 1 o 4 1 I c I; 
'IF'Jilll 'THEN' 1 c;O_TO'Qj 
'~'"·cA'I::I 'STEll'! 'IHHIL'J5.·IOO'DG(II!"'VOIII; 
~1~711N,JS,C,00,A,!o2o 'FALSE'); 
'FJA'I::J 'STEll' I 'UNTIL 1 JO 'D0 1 V1[1 l!:oOO(IJi 
•co_To' P; a: 
1 FJA'I::I 'STEll' I 1 UNTJL 1 26 100'01(1; :zxotln 
'IF"'J:2 'THEN' 'BEGIN' 
•FJA'I:=I 'STfll't 'UNTIL'2" IOO' 
Cl[t)::o•J•X0[21•1) 'END'; 
1113711N,26,C,O!,AJ,1,2, 1 FALSE'I; 
PI04110tli 
1 IF'J:2 'THEN' 'BEGIN' 
'FOA'I::J 'STtl• 1 'UNTIL'26 IDO' 

fo!MF" ( (M2+ 11/2 ,I,: :01 (I +26) j 
'CO TO'P 'ENO'l 
•FOA'I::J 'STtl'l 'UNTJL 1 26 100' 
MlloiF(IM2+1112+J~J,2.5+1J:aOJ(I+26)i 
'IF•J:,, 'THEN' 'BEGIN' 'FOA'I!=I 1 ST£1"1 'UNTil:' 

.;.~:~; '00'MMFIIM2•1112,1)!zM!4F(IM2+1)(2t.5:!•f) 'END:; 
··"'IF'J:I 'OII'J=I! 1 0II'J•S 'THEN' 'GO-TO'Ilj 

'FOR'I::t 'STEll'! 'UNTIL'2.5 !DO' 'BECIN' 
MMF(IM2•!112•J-'J,t):z '1F'M14F[(M2+ti10,.52·1Ja0 
'THEN'O '!L5E'MMF[IM2+1112+J•S,52•1J•IMMF(t 
M2•J)/2,l)/MMFCtM2•1)/2 1 52•1)1 'END'; 
'FOR'I::I 'STEI'l 'UNTIL 1 7 1 00 1 'IEGJN' 
'I''VI(I+B):yX(J•J) 'THEN' 'BEGIN' 
'FOA'K:al 'STED't 'UNTIL'.51 IDO' 'BEGIN' 
MMF[IM2+1112+J~,,K)!a 1 IF 1 V1(2J•II•O 1 THEN 1 0 
1 ELSE'MMF((M2•1)/2•J+J,K)•IV)(2J+JJIV1!2~·1JI 
'END'; •co_TO'P 
•END' 'END' •END'; P: 
1 1r'J:I 'lA'J:2 1 THEN 1 1 GOwTD'IIt; 
~IF 1 J•J 'THEN' 'BEGIN' 
'FOR'K!•I 'ST£11'1 'I.INTIL'51 100 1 

MI.[KJ::oMMF(IM2•1)12oKJ; K::oiM2+1)(2i 
PJ0411K,ML); 1 COwTC'P1 1 EN01j 
'FlA'K::t 'SJEII'I 1 UNTIL 1 51 100 1 

ML[K)!:MMF( IM2•1)/2•J+J 0 M)i ~!•IMI+1)1~·3+Jl 
PI H 11 K ,ML I i 
'FOQ 1 K!:J 'ST(D 1 1 'UNTIL' .51 100 1 

ML(K)!•MMF[IM2•1)/2+S•J,K)j 
K!:(M2•J)/2•J•Qj PJ041(K,MI.Ij 
PJ: 'END'; P1041(VI,VX,XO,MMF)j 

.. 
• 

'BEciN' 'AEAL'fN,HKC,~ET; 1 AAAAV!XOJI1:5tJ,IAIP 
[l:M2),1TTP( t:IS)j P0042(HKG); POG42(MErl; PtO,t(HkG,MIT)j 
'FOA'J:al 'STEI' 1 'UNTJL 1 26 100 1 1 BEGIN' 
k01[25+JJ!&XO(:I)j XOJI:H•JJ!a•1•XIll2S+.J) 'END:; 
'FJA'J:at 'STEf 1 1 'UNTIL'M2 100' 1 BEGIN 'IN::o; 
•F~A'N:a2 'ST£1' I 'UNTIL' 51 100' 
IN::IN+((¥MF[J,N)•MMF(J,N•t)I/2)•(X0t(N:~X0l(N4J))j 
14TP(J);:IN•H~C/MET 'ENO'; P104l(IATP)j 
'FOA'J::ot 'STEI't 1 UNTIL'M2 100 1 'IEGIN'IN!•Oi 
1 FOR'N::o27 'ST!P'I 'UNTIL 1 51 1 00 1 'BECI~'IH:: 
I~•IIMMF(J,NJ+IIIMF(J 1 N•J))/2I•(XOI(NI·XOI(N•IJij 
ITT,IN•2•J:•INIHKC/MET 'END'; Pt041IJTTPI 'END,; 
1 FOQ'J:a1 'SfEf't 1 UNTIL'M2 100 1 1 1EGIN 1 1N:•o; 
''OA'H:a26 1 ST!P 1 •1 'UNTIL'2 1 00 1 'IEGIN' 
l~:aiN+((~MFf,,N)•MMF(J,N•IIJiti•IXOI(NJ•XOI(N~tJII 
lfTti21•NI:•J.NIHMGIMET 1 UD'; '1141(1fTPI 1 llfD: 1 tHD 1 1 
'I lifO~; STDD •'uo• 

.. •• ,. JIIJI( 

• • ... ,. .. ....... .. . ... 

!~ q_ .............. ..7 .. --------------------


