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9-8181 

OpraHH3aUHll rrporpaMMHoro o6ecrre'IeHHSI rrpH MarHHTHbiX H3MepeHHSIX 

B anre38TOpe yCKOpHTeiiSI Tli>Ke!Ib!X HOHOB 

npHBeJleHO OIIHC8HHe KOMIIIleKCa rrporpaMM, HCIIOIIb30B8HHb!X B pa6oTe 

IIO ~OpMHpOB8HH~ HMIIYIIbCHOrO MarHHTHOrO IIOIIll B anre3aTope YCKOpHTeiiS! 

MHOr038pS!JlHb!X HOHOB. 0IIHCb!B8~TCll pe)!{HMbl H3MepeHHH !IpOCTpaHCTBeHHb!X 

H apeMeHHbiX pacrrpeneneHHii MarHHTHoro rronl! H ero rroKa3aHHll crrana, 

HccnenyeTCll pa6oTa rrporpaMM. 

Coo6meHMe 06berotHeHHOro MHCTMTyTa Jl~epHbiX MCCJie~OBaHMA 
,lzy6Ha, 197 4 

@ 1974 06t.ec)uHeHHI>IU UHCIIIUIIYIII Jlc)epHI>IX UCCJtec)oeaHUU ,4y6Ha 

,l],nJI 4!opMHpOBaHHJI H C>Ka THJI 3neKTPOHHOrO Kom.u;a 
B xo;rypeccope xonnexTHBHoro ycxopHTenJI TJI>Kenwx Ho
HOB l , pa3pa6aTbiBaeMOrO B 0T,nene HOBbiX MeTOAOB 
ycxopeHHJI OHJIH, Heo6xo,nHMO o6ecne'IHTL onpe.neneHHoe 
BpeMeHHOe H npOCTpaHCTBeHHOe pacnpe,neneHHe MarHHTHOrO 
nonJI B xawepe a.nre3aTopa. 3To none co3,naeTCJI TpeMJI na
paMH HMnynLCHbiX KaTymeK, qepe3 KOTOpble nponycKaiOTCJI 
TOKH .no 6 KA. YnpasneHHe ToKaMH ocy~ecTBnJieTCJI cne
u;HanLHbiMH HMnynLCHbiMH KOMMyTaTopaMH, BblnOnHeHHbiMH 
Ha OCHOBe THpHCTOpHbiX 6nOKOB. 

Bnox-cxeMa aBTOMaTH3HposaHHoi cHcTeMw H3MepeHHJI 
H 4!opMHposaHHJI MarHHTHoro nonJI noxa3aHa Ha puc. 1. 
3neKTPOHHaJI annapa Typa, swnonHeHHaJI s cTaH,napTe 
KAMAK, pa6oTana Ha nHHHH c 3BM M-6000. CxeMa pa3-
MemeHHJI 3BM M -6000 H nepH4!epH'IeCKHX YGTPOHCTB npH
Be,neHa Ha puc. 2. 

H3wepJinHCL a3HMyTanLHoe pacnpe.neneHHe warHHTHoro 
nons: Ha pa3HLIX pa,nHycax 

H=H(¢) /1/ 

H noxa3a TenL cna.na MarHHTHoro nonJI n , xax 41YHKD;HJl 
pa,nHyCa R, npH BpeMeHaX- t y, COOTBeTCTByiO~X TaKOMY 
3Ha'leHHIO nons: H( t) , npH KOTOpOM 3neKTpOHHOe KOnLD;O 
C Ha'laJILHOH 3HeprHei 3JieKTpOHOB - y CO>KMeTCJl ,no 
pa,nHyca R /pasHosecHoe spews:/ 

n ( R, ty) 
R 

H(R,t ) 
y 

__ a H(R,ty) • 
aR 

/2/ 
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fi110K - finOK 5110K. ... - '--- -
BTM - lnu.mo-

,\i~~ 
<jt>OpMU· 

30ikp- :1fOOOIO~u, 
~ ~ 

l~oGome - ee-.epornop 
200/70 HU,II /1eU ~et<: 

f.- .. 
@cmy- f.-

- neHu 12 

..---- D/TOK 1----- I~ fino~< ynpoGAe 
BTM f-. n;..;rno- HIJ/1 ~,.,.,,..e_l--- 5nOK 

20017o HU/1 

J1~ 
HUeM oornyUIC( ~ COII.3U 381'1 

f-- • Xo""'o 
ff CrTl!f· .3/TE't<:rnpot~ t---

L--- neHu 1-- HOU annal-- M-6000 
pomyp~>l 

MOZHUrTJOI'ferpf--- C 38M 

..--- D/TOK t--
'--- MVfk2 1--- H-6000 

BTM f- nurno- b 
20o/70 HUfi L D/101<. 

1--- I cmy- • 
'--- neHu H OMnnu-~ 

myiJHbl 
U-'l'fe-

peHuU 

Puc. 1. liAoK- cxeMa aemoMa111U3upoeaHHOU cucmeMbl U3Me
peHUJI U f/JopMUpoeaHUJI MtlZHUIIIHOZO nOAJI. 

c!.R3b 

c ~Kcnepu1"1eHmO/'? 381'1 M-6000 

npo4eccop YHfl 031/ 

['onp.Rxe .. we 2 K I Kfl/ln 
1-- 03Y 

I-- 03Y 
rener.Run f1n.paoumHo- HM.{l - qu~poGo~ 

T-63 .f/WCf711Eu P- 'tOll/ 
CUI/ -1000 I..-._ 031/ 

H flep'!JOpam 
((umaKJLL(ee 

flcmpoucmoo 

P$- ISOI 

l-f~O#C'I"1CITTOP 

I(K 

4K 

4K 

I{K 

Puc. 2. CxeMa pa3MeflleHUJI 3BM M- 6000 u nepuf/Jepu
'lecKux ycmpoucme. 



.... 

B 3aAaqa nporpaMMHoro o6ecneqeua~ MarHHTHYX H3-
Mepeuaii BXOAHJIO: 

1/ ynpaBJieHHe H3MepeHH~MH; 
2/ DpHeM H o6pa60TKa AaHHYX; 
3/ KOHTpOJIL H3MepHTeJILHOH annapaTypY. 
~JI~ BYnOJIHeHH~ 3THX 3aAaq 6YJia C03AaHa OCHOBHa~ 

ynpasn~ro~a~ H o6pa6aTLIBaro~a~ nporpaMMa " EXP 
cl>yHKUHOHaJILHa~ cxeMa nporpaMMY npHBeAeHa ua puc. 3. 
IlporpaMMa "EXP" pa6oTaeT B ABYX pe:lKHMax: 

a/ " R " - pe)I(HM; H3Mepeuae MarHHTHoro non~ 

H=H(R,ty), /3/ 

pe3yJILTaTOM KOTOpLIX ~BJI~eTC~ Ta6JIHqHa~ 4JyHKUH~ noKa-
3aTeJI~ CDaAa non~ /2/ 

n=n(R,ty) /4/ 

6/ " rp" - pe)I(HM; H3MepeHHe a3HMyTaJILHOH HeOAHO
POAHOCTH DOJI~ /1/. 

Pa6oma npozpaMMbl "EXP " e peJICuMe "R ". 

IlepeA uaqaJIOM pa60TLI yKa3biBaiOTC~ rpaHHULI MaCCHBa 
H3Mepeuaii: N - qacno ToqeK no R ; R in - uaqaJILHLiii 
paAHYC, ,h,R - war no paAHYCY, G - ua6op uaqaJILHYX 
3HeprHH H 3aHOCHTC~ npeABapHTeJILHO onpeAeJieHHLIH 
Mac cas pasuosecuLix speMeH T 6 ( R) • 3TH AaHHLie sso
A~Tc~ B naM~TL 3BM C nOMO~LIO nOAnporpaMMLI /n.n./ 

"TRAL ". 

B npouecce H3Mepeuaii AJI~ Ka)I(Aoro R i 

Ri = R in - ,h. R • ( i - l) , i = 1, 2, ... , N /5/ 

opraHH3yeTc~ UHKJI no nepeMeuuoii G: AJIH Ka)I(Aoro 
4JopMHpyeTCH MaCCHB H3 Tpex BpeMeH H3MepeHHH 

Ti (Rk),j =l,2, ... ,G; k=i-l,i,i+l /6/ 

6 

llnfiRPRT!IPR 

.t R'' 

II T " 

I I <, J I H(t:D/l/, T, Rl f, 
• r,,I.,Ia 

fv\ - Hl#lfii.IIIJJ4UUII nO 

V n•fJ6MeHNt:Jt ''X II 

M tr.DiiT'4"o""""' 
L..:J- '"'*xu 

Puc. 3. 4>yHKfiUOHaAbHaJI cxeMa npozpaMMbl "EXP". 
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,D;nJI nocne,D;YJOmero 'IBCneuuoro ,ZJ;H414JepeunuposaHHJI no TpeM 
TO'IKaM. 3TOT MaCCHB /6/ cilopMHpyeTCJI H3 paBHOBeCHLIX 
speMeH B no,D;nporpaMMe "TIR " • BpeMJI H3MepeHHJI /6/ 
nocne.nosaTem.uo 3aHOCHTCJI B annapaTypy c noMomLIO 
no,D;nporpaMMLI " TIME". C nenLIO nosbiUieHHJI TO'IHOCTH 
H3MepeHHJI npOH3BO,D;JITCJI HeCKOnbKO pa3 npH O,D;HOM Bpe
MeHH /cTaTHCTH'IeCKHH D;HKn" S , /. llo,D;UporpaMMa ''KA
MAK: cnY'ICamaJI ,D;nJI CBJI3H 3BM c annapaTypoii /Tax )l(e 
xax "TIR" H "TIME" I, npHHHMaeT H3MepJleMYIO HHcilopMaD;HIO; 
none H B noxa3aHHJIX KO,D;HpOBmHKa, speMJI H3MepeHHJI -
,D;nJI KOHTpOnJI C /6/, BpeMJI BKniO'IeHHJI Tpex KaTywex, 
C03,D;aiOmHX MarHHTHOe none - ,D;nJI KOHTpOnJI CTa6HnbHOCTH 
coo'I:BeTCTByiOmeii annapaTypw, pa,D;Hyc R, a3HMYT ¢ HaM
nnuTy,D;LI TOKOB, nHTaiOmHX xa TYDIKH I 1 , I 2 , I 3• 3TH ,D;auuwe, 
nepeBe,D;eHHLie B cilH3H'IeCKHe e,D;HHHD;LI H3MepeHHH, BblBO· 
,D;JITCJI Ha ,D;HCnneii H 3aHOCJITCJI B naMJITb 3BM /n.n.'13ANK"/. 

~anee npoHCXO,D;HT CTaTHCTH'IeCKaJI o6pa60TKa pe3ynL
TaTOB /n.n. "STAW" /: nocne TpexxpaTHOH 6paKOBKH no 
TpOHHOH ,D;HCnepCHH BLI'IHCnJIIOTCJI cpe,D;Hee 3Ha'leHHe nonJI 
H ,D;HCnepCHJI. Pe3ynLTaTLI o6pa60TKH BLIBO,D;JITCJI Ha ,D;HCnneii 
H TeneTaiin, B naMJITH 3BM cilopMHPYJOTCJI Ta6nuu;LI: 

H··k=H[R.,T. (Rk)] 
l j I j ' 

/7/ 

a .. k = a [ R. , T. ( Rk)] • 
l j I j /8/ 

llo OKOH'IaHHH H3MepeHHH ynpasneHHe nepe,D;aeTCJI B n.n. 
"GRAND,'T,D;e ,D;nJI Ka)I(,D;OrO j Bbi'IHCnJleTCJI H BbiBO,D;HTCJI Ha 

ne'laTb noxa3aTenL cna,D;a MarHHTHoro nonJI B BH,D;e Ta6nu-

nw 

0,5· Ri 
ni [Ri,Tj (Ri)]= ~R· H··· ·(Hi-1ji-1-Hi+1ji+1 )/9/ 

- I j I 

H a6coniOTHaJI oWB6xa n - an 

an 

a. 1 . . 1 +a . .. 
=n· [( 1- p- 1p 

H -H 
i-1ji-1 iji 

8 

) 2 +( aiji + ai+1ji+ 1 )2]1/2 

H ... - H 
ljl i+lji+1 

N TJD THO PHY R NST NW H-COD 0 ( H-C) H-ERST J-KV 

1 650C 3810 30 410 10 0 525.68 

2 6500 3810 30 400 10 0 556.71 

3 6500 3810 30 390 10 0 588,74 
4 6500 3810 30 380 10 0 619.58 

5 6500 3810 30 370 10 0 649.37 
6 6500 3810 30 )60 10 o 679.13 

7 6500 3810 30 350 10 0 706.31 

8 6500 3810 30 340 10 0 7)2.22 
9 6500 3810 30 ))0 10 0 758,05 

10 6500 3810 30 320 10 0 782,56 

11 6500 3810 30 310 10 0 806.50 

12 6500 3810 30 300 10 0 830.48 

13 6500 3810 30 290 10 0 851.53 
14 6500 3810 30 280 10 0 873.04 

15 6500 3810 30 270 10 0 893.61 

16 6500 3810 30 260 10 0 912.73 

17 6500 3810 30 250 10 0 931.86 

18 6500 3810 30 240 10 0 949.39 

19 6500 3810 30 230 10 0 966.50 

20 6500 3810 30 22D 10 0 983,07 

21 6500 3810 30 210 10 0 998.23 

22 6500 3810 30 200 10 0 1012,81 

23 6500 3810 30 190 10 0 1025.56 

T •J DALAY T -MEAS. PHY 

.50 266.77 27.83 

.58 283.35 27.83 
.48 300.99 27.80 
,56 318,04 27.77 

,41 334.55 27.83 

.31 351.04 27.80 

.38 366.14 27.80 

,60 380.67 27.83 

.32 395.16 27.83 
.58 408,91 27.83 

.42 422.30 27.86 

.60 435.58 27.83 

.53 447.25 27.86 
• 71 459.16 27.86 

,49 470.56 27.86 

.52 481,19 27.116 

,42 491.85 27.89 

.53 581.61 27.83 
,4) 51 :,14 27.89 

.54 520.37 27.92 

.55 528.81 27.89 

.51 537.00 27.92 

.43 545.06 27.89 

H-COD D (H-C)H-ERST 
6500 3810 30 

N R GRAD DGR 

1 410 88,00G 88,0G 525.68 .50 266.77 

2 400 -2,460 -.038 556.71 ,58 283.35 

3 390 -2.250 -. 041 

4 380 -2.001 -.030 

5 370 -1,820 -.027 

6 360 -1.614 -.023 
7 350 -1.403 -.024 

8 340 -1.278 -.017 

9 330 -1.163 -.027 

10 320 -1,050 -.016 

11 310 -.974 -.024 

12 300 -.859 -.018 
13 290 -.764 -,024 

588.74 

619.58 

649.37 

679.1:1 
706.31 

732.22 

758.05 

782.56 

806.50 

830.48 

851.53 

14 280 

15 270 
16 260 

17 25U 

18 240 

19 230 

20 220 

21 210 

22 200 
23 190 

-.711 -.017 873.04 

-.631 -.020 893.61 
-.572 -.014 912. 7) 

-.~16 -,U1~ 931,86 

-.459 -.011 949.39 

-,420 -.013 966.50 

-.372 -,011 983.07 

-.327 -,012 998.21 

-.282 -.010 1012,81 

88,000 88.000 1025.56 

,48 300.99 

.56 318.04 
,41 3)4.55 

,31 351.04 
,38 )66.14 

,60 380.67 

.32 395.16 

.58 408.91 

.42 422.30 
,60 435.58 

.53 447,25 

.71 459.16 
,49 470.56 

.52 481,19 

,42 491.85 

.53 501.61 
,4 3 511,14 

• 54 520. 37 

.55 528,81 

,51 537 .oo 
,43 545.06 

Puc. 4. 06pa3e14 ebaoa'lu UHfPOpMaf4UU Ha me11emaiin npu 
pa6ome npozpaMMbl "EXP ". 
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06pa3en BY~a~ H3MepeHHOH H o6pa6oTaHHOH HH~op
ManHH ua TeneTain noKaJaH B Ta6nane. 

Pa6oTa nporpaMMW "EXP" B pe)KliMe "¢ "npoacxo~T 
auanoraquo pe>KHMY '1l" nepeMeuuaJI R arpaeT ponL aJH-

MeHHYX G H T . I 

MyTa ¢ , H3MepeHHJI npOHCXO~JIT npH ~HKCHpOBaHHYX nepe- .J 

IlpozpaMMbl ce.113u 3BM c annapa•ypou 

06MeH HH~OP.Manaei Me>K~Y 3BM M -6000 H cnen
KOHTponnepOM f 2 f cacTeMY KAMAK npoacxo~T c no
MOIQLIO nporpaMM "TIR" , "TIME" R"KAMAK'f'nporpaM
MLI "TIR" a "TIME" no~o6HY nporpaMMe"KAMAK"H oTna
'laiOTCJI nHWL ~YHKnHOHanLHLIM Ha3Ha'leHHeM/. 06MeH HH
~OpManaei npoHJBO~HTCJI 16-paJpJI~HYMH cnoBaMH. Ka:>K
~oMy BY~aBaeMOMY ana npHHHMaeMoMy I OTHOCHTenLHO 

3BM/ HH~OpManHOHHOMY cnoBy npe~e7~'yeT BLI~aqa B 
cnenKoHTponnep KOMau~oro cnoBa N AF . Ilpa pa6oTe 
nporpaMMa "KAMAK" HCnOnLJyeT 'leTYpe rpynnLI nocne
~OBaTenLHLIX JlqeeK naMJITH 3BM, KOTOpLie Ha3BaHLI: "Ilo
neM NAF ", "IIoneM JUMP ", "liy~epoM (R) "a "liy
~epoM ( W) ". B none NAF ua CTa~HH uacTpoiKH nporpaMM 
BBO~JITCJI KOMaH~LI NAF B nocne~oBaTenLHOCTH, onpe~e
nJieMoi Ja~a'laMH 3KCnepHMeHTa. Ilocne BBO~a npOHCXO~HT 
npocMoTp nonJI NAF a B cooTBeTCTBHH c ~YHKnaei F ~nJI 
Ka>K~OH KOMaH~LI B none JUMP ~OpMHPYIOTCJI KOMaH~LI 
o6pa~QeHHJI K o~oi H3 no~nporpaMM "READ'~ "WRITE" ana 
"CLEAR'~ JIBnJIJOIQHXCJI COCTaBHLIMH 'laCTJIMH nporpaMMLI 

"KAMAK". 
B 6y~ep ( R) npHHHMaeTcJI HH~opManaouuoe cnoBo, 

a H3 6y~epa (W) - BLI~aeTcJI B cnenKOHTponnep. 
$yuKnHoHanLHaJI cxeMa nporpaMMLI "KAMAK" npaBe

~eHa Ha pUC. 5. Ilepe~ npHeMOM HH~OpManHH CHHMaeTCJI 
JanpeT ua onpoc cacTeMLI KAMAK, pa3MacKapyeTcJI Bxo~ 
B 3BM H BKnJO'IaeTCJI CHCTeMa npepLIBaHHJI. 

3BM HaXO~HTCJI B pe:>KHMe O~aHHJI CHrHana "roTOB" 
OT annapaTypY, noJIBneuae KOToporo OJHaqaeT, 'ITO nocTy
nana 3KCnepHMeHTanLHaJI HH~OpManHJI. Ilocne nOJIBneHHJI 
caruana "roToB" npoacxo~HT npepLIBauae pa6oTLI nponecco-

10 

C!t./C!??eM .soep/n 5"ah' t./..ff 

C'Uch'a/7 corno6 (rro=-r) 

READ 

WRITE 

CL.tA!!. 

Puc. 5. tl>yHKijUOHOAbHa.R cxeMa npozpaMMbl "KAMAK". 
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pa, 3anOMHHaeTCJI COCTOJIHHe perHCTpOB B MOMeHT npepw
BaHHJI H ynpasneuue nepe.naeTcJI B none JUMP, OTKy,na 
npoucxo,nuT pauee 3annauuposauuoe o6pameuue K no.n
nporpa:MMaM "READ" , "WRITE" , "CLEAR". 06pa6oTKa 
npHHJIThiX ,naHHhiX npOHCXO,nHT npH OTKJDO'IeHHOH CHCTe:Me 
npepwBaHHJI, 'ITO HCKIDO'IaeT B03MO>KHOCTb nop'IH npHHJITOH 
uuwopMa:UHH. Ilo OKOH'IaHHH o6pa6oTKH 3BM cuosa nepexo
,nHT B pe>KHM O>KH,naHHJI npepbiBaHHJI OT annapaTypbl. 

Henocpe,ncTseuuoe B3aHMo,ne:iicTBHe Me)I(,!J;y 3BM H cne:u
KOHTponnepoM ocymecTBnJIIOT no,nnporpaMMbl "READ" 
"WRITE"u "CLEAR". 

IIo.nnporpaMMa "READ "nepe,naeT co,nep>KHMOe cy6a,npe
ca A 6noKa N a naMJITb 3BM, no,nnporpaMMa "WRITE" ocy
mecTBnJieT o6paTHYIO 3a,naqy, no,nnporpaMMa "CLEAR"oqu
maeT perucTpbl 6noKa N. cl>yHK:uHOHanLHble cxeMbl no,nnpo
rpaMM npuse.neuw ua puc. 6. Cuaqana B cne:UKOHTponnep 
sw.naeTCJI KOMau.na NAF H nposepJieTCJI - pacWH<llposaua 
nH oua: ecnu ueT, TO onepa:uHJI nosTopJieTcJI, ecnu,na, TO 
,nnJI no,nnporpaMMbl "READ 'npoH3BO,nHTCJI npueM uuwopMa
:uuouuoro cnosa H Bbl,naqa - ,nnJI no,nnporpaMMbl "WRITE". 

Ilpozpa.M.Ma onpeoeAeHUJI paeHoeecHozo epe.MeHu 

)l;nJI uaxo)I(,!J;eHHJI pasuosecuoro speMeHH lspeMeHH H3-
MepeHHJI ua pa,nuyce R I ucnonb30Banocb cooTuoweuue/3( 

H(t)+Hc 
mc 2 (3y 

eR 
• (1+ 11P), 1111 

r.ne H c - nocTOJIHHaJI cocTaBnJiromaJI MarHHTHoro nonJI, 
H( t) - ycKopJiromee none, co3,nasaeMoe napaMH HMnynLc
HblX Ka TyWeK. 

H3 1111 MeTo,noM xop.n /4< peanu3oBaHHbiM B nporpaM
Me "MARK" I puc. 7/, onpe.nenJinHCb pasuosecu~o~e speMe-

ua T G ( R). 

12 

REA]) WRI.JE C'I.~AR 

Puc. 6. cl>yHKf4UOHaAbHbJe cxe.Mbl noonpozpa.M.M "READ " , 

"WRITE ", "CLEAR ". 
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qTu 

. 1-/(T/ 

0- HO<IQAO f./Uit'AQflO,X' 

0 - lt'OHt't.( I(UA'/10 no, .f" 

Puc. 7. tl>yHKfiUOHaAbHa.R cxeMa npozpaMMbl onpeoeAeHu.R 
paeHoeeCHbiX epeMeH - "MARK ". 
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Ilepe~ Ha'lanoM HJMepeHHii c noMo~LIO no~nporpaMMLI 

''START" BBO~JITCJI He06XO~MLie KOHCTaHTLI H ~JI K~OrO 

3Ha'leHHJI pa~HYCOB H3MepeHHH llO <}lopMyne /11/ BLI'IHCnJI

IOTCJI 3Ha'leHHJI paBHOBeCHLIX noneii 

H =H(R,y). e /12/ 

Ilo~nporpaMMLI "FP2"u 'NP2'~nJI Ka>K,IJ,oro R H Ka>K,IJ,oro 

3Ha'leHHJI Ha'lanLHOH 3HeprHH y onpe~enJIIOT HTepa~HOH

HLie xop~LI, no~nporpaMMa "TIM" JaHOCHT B annapaTypy 

HTepa~HOHHOe speMJI - t r, "KAMAK" npHHHMaeT 3Haqe

HHe nonJI B ~aHHLIH MOMeHT BpeMeHH H r ( t r) , 
KaK TonLKO Ha'IHHaeT BLinonHJITLCJI HepaseHCTBO 

-4 
\He-Hr(tr)\<10 ·He' /13/ 

COOTBeTCTBYIO~ee BpeMJI t r JallOMHHaeTCJI, H no~nporpaM

Ma ""'TIRY" <}lopMHpyeT B naMJITH 3BM Ta6nH~Y 

Ti ( R) = t r , j = l, 2, ... , G . /14/ 

Ilo OKOH'IaHHH H3MepeHHH Ta6nH~a /14/ BLIBO~HTCJI Ha ne

qaTL H Ha nep<}lopaTop /no~nporpaMMa "FINAL"/. IlonyqeH

HaJI neHTa HCllOllLJyeTCJI B nporpaMMe "EXP". 

KoMneHCafiU.R Hecma6uAbHocmu ucmo~HUKoe numaHU.R 
UMnyAbCHbiX KamyweK ac)ze3amopa 

B CBJIJH c ucnonLJOBaHHeM HecTa6HnH3HposaHHLIX uc

TO'IHHKOB llHTaHHJI ~nJI nony'leHHJI KOppeKTHLIX peJynLTaTOB 

B03HHKna He06XO~HMOCTL npHBO~HTL 3Ha'leHHe llOllJI llpH 

Ka>K~OM HJMepeHHH K KBa3HCTa6HnLHOMY JHa'leHHIO. B npu-

6nH>KeHHH: 

3 
.~ ai(R,Ti,t)·li, 
1= l 

/15/ H(Il'I 2 ,1 3 ) 

r~e I i - aMnnHTY~Hoe JHa'leHHe TOKa i -oii KaTyWKH, 

T i - speMJI BKniO'IeHHJI i - oii Ka TYWKH, ai - Ko3cWlH-

~HeHTLI, JaBHCJI~e OT reoMeTpHH BCeH MarHHTHOH CHCTe

MLI H Tpe6yiO~He 3KcnepHMeHTanLHoro onpe~eneHHJI. 
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IlonyqaeTCJI .PopMyna npHBe~eHHJI 

- 3 -
H=H+ !.a .. (1.-1.). 

i = 1 1 1 1 

/16/ 

H , I 
1

, I 
2 

,I 
3 

- pea-!!l.tHhl~ /H~MepJieMhle/ 3Ha'leHHJI nonJI H 
aMnnHTY~ TOKOB, 11 , 1 2 , I 3_- Bhl6paaahle /onopahle/ 
3Ha'leHHJI aMnnHTY~ TOKOB H H - npHBe~eHHOe 3Ha'leHHe 

nonJI. 
~llJI 3KCnepHMeHTanl.tHOrO HaXO~eHHJI K03WrPHUHeHTOB 

a i 6hlna C03~aaa nporpaMMa "ALF A ". Cl»yHKUHOHanl.tHaJI 
cxeMa nporpaMMhl npHBe~eaa aa puc. 8. Ilepe~ aaqanoM 
H3MepeHHH BBO~JITCJI MaCCHBhl paBHOBeCHOrO BpeMeHH -
T c< R) H speMJI BKmo'leHHJI KaTymeK - T i /n.n."START '1. 
~nJI nepeMeHHhiX R , G , T opraHH3YJOTCJI cooTBeTCTByro
IUHe UHKnhl. Ilo~nporpaMMa "TIME " 3achlnaeT B annapaTypy 
BpeMJI H3MepeHHJI, no~nporpaMMa "NET", cpaBHHBaJI BpeMJI 
H3MepeHHJI H BpeMJI BKJDO'IeHHJI KaTynieK, onpe~enJieT 'IHCllO 
H3MepeaHii N, aeo6xo~Moe ~nJI pemeHHJI CHCTeMhl ypas

aeHHii: 
N -1 

H k = Hk + !. a · k • (I · - I. k ) ' i=1 1 1 1 

/17/ 

N=2,3,4 k= l,2, ••. ,N 

OTHOCHTenl.tHO HeH3BeCTHLIX H H ai • 
Ilo~nporpaMMa "KAMAK" npHHHMaeT H3MepJieMy10 HH

fPOpMaUHIO: H k , I ik ; no~porpaMMa"BANK" BhlBO~HT ee 
aa ,IJ;Hcnneii H 3aHOCHT B 3BM. ~anee B no~nporpaMMe 
"RES'PemaeTCJI cHcTeMa ypasaeHHii /17 I, B naMJITH 3BM 

fPOpMHpyeTCJI MaCCHB HCKOMhlX K03WrPHUHeHTOB 

a. =a.(R,t,y), 
1 1 

/18/ 

KOTOphlii MO>KeT 61.t1TI.t nepe,D;aH B nporpaMMY "EXP "'lepe3 
COMMON - 6noK. 

Pe3yn&TaTI.tl nposepKH TaKoro MeTo~a KoppeKUHH MJI 
pa6oThl nepsoii cTyneHH /nepsoii napl.tl KaTymeK/ npHBe
,IJ;eHI.tl Ha puc. 9. Ilo OCH a6CUHCC OTllO>KeHhl aMnnHTY~Hhle 
3Ha'leHHJI TOKa 1-ii KaTyniKH, no OCH Op~HaT - npHBe~eH

HOe 3Ha'leHHe H . KaK B~Ho H3 pac~HKa, npH H3MeHeHHH 
l.OKa OT 3,6 ~o 6 KA H3Meaeaae H ne>KHT B npe,D;enax 
0,3~. 

16 

t 

~I,I.,I3 H 

Puc. 8. tJ>yHKI4UOHaAt.HaJI cxeMa npozpaMMbl onpeoeAeHUJI 
Ko3tfoPUI4UeHIIloe npueeoeHUJI - "ALF A ". 

3a KAIOtteH ue 

Bnaro)J.apJI npHMeHeHHIO 3BM B MarHHTHhiX H3Mepeaa
JIX 3a KOpOTKHH CpOK y~anOCI.t o6pa6oTaTI.t 60lll.tWOe KOnH
qeCTBO HHfPOpMaUHH, 'ITO n03BOllHllO o6ner'IHTI.t pa60TY no 
fPOpMHpOB~HHIO MarHHTHOrO nonJI B KaMepe a~re3aTOpa. 

17 
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Puc. 9. Peay;r&mambl npoaepKu KOMneHCaijUU .Hecma6u;r&
Hocmu UCIIIO'IHUKOB nUIIIQHUJI. 

ABTOpbl Bblpa>tcaiOT 6naro.IJ;apHOCTL pyKOBO.IJ;HTeniD rpyn
nhl 3BM C.C.KHpHnnoBy, a TaK)I(e B.H.CoTHHKOBy, 
10 .H.KpacHoBy, M .H.KHceneBy H B. B .ABepL.s.HoBoii 3a 
o6ecne"tfeHHe 6ecnepe6oiiHoii pa6oThl 3BM. 
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