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Paapa6oTKa e fla6opaTOPYH1 BbiCOKHX 3HeprH!7! OHRI-1 ceepxnpoao

ARW.Wx MarH\.IITOB 8 paMKaX nporpaMMbl HYKilOTPOHa - csepxnpOBOAR

w.ero C\.IIHXPOTPOHa penRTHBHCTCKHX RAep/1/noTpe6oeana C03AaHHR 

onepantBHOa7i CHCTeMbl MarHHTOMeTpHH, 06ecnei.IHBatOW.ea7i BbiCOKYIO 

TOI.IHOCTb H3MepeHHa7i OTHOCHTenbHO~ HeOAHOPOA~OCTH 
OOilR B anep

Type MarH\.IITOB, a TaKme 3KcnepHMeHTanbHoro onpeAeneHHR 3~eK

THBHoa:1 HX ,aJl\.IIHbl H PRAa APYrHX napaMeTpoe, He06XOAHMbiX AilR Bbl-

6opa OOT\.IIMailbH0\4 KOHCTPYKLIYIH MarHYITa·. 

nocTaBJleHHbiM Tpe6oaaHYIRM C TOI.IKH apeHYIR MeTOAYIKYI H3MepeHYI~ 

Ha~r~6o.nee COOTBeTCTByeT MeTOA rapMOHHI.IeCKOrO 8H8IlYI38 C HCOOilb-

30B8HHeM HHAYKL\YIOHHbiX npeo6p83088Te..nea:1 BeJlHI.IYIHbl MBrHHTHOa7i HH

AYKLI\.11\rl 8 3JleKTpHI.IeCKHi:1 CHrHaJl /2/, KOTOPbli1 ABeT B03MO>t<HOCTb: 

1. npoBOA\.IITb H3MepeHHR 8 WHpOKOM AYianaaoHe TeMnepaTyp, 

BOJ10Tb AO TeMnepaTypbl >t<HAKOro rem1R 6e3 HapyweHHR JlHHei1HOCT\.II 

npeo6paaoeaHHR. 

2. OnpeAeilRTb Tonorpa~HIO MarHHTHoro nonR nocpeACTBOM TOilbKo 

noeopoTa npeo6pa30BaTeJ1R BOKpyr OCH \.11 npH MYIHHMaJlbHOM KOJl\.11\.leCT

Be HCXOAHOi1 HH$OpMal,IHH. 

3. HenocpeACTBeHHO noJiy4aTb 3Ha4eHJ.otR npOH3BOAHb\X anB I ax n' 
X 

a n.s y I ax n ' Heo6XOAHMb\e npY! pacl.!eTax AY1HaMY1 KH 4aCTH~. 

npeHMYU\eCTBa 3TOi4 MeTOAHKH oco6eHHO 04eBHAHbl npH pa6oTe 

H3Meplo1Te..nbHOi:1 annapaTypbl Ha J1HHHH C 38M. 

lt1CXOAHbiMH ABHHbiMH AJ1R OOJ1y4eHHR Tpe6yeMoi1 KOHe4HO~ HH$op

Mal\Y11-'1 0 xapaKTepHCTHKaX MarHHTHOro OOilR MarHJ.otTa 8 OAHOM L\HKJ1e 

J.ot3MepeHJ.ota7i RBIJRIOTCR HeCKOJlbKO Ha6opoB CJ.otrHaJloB, COOTBeTCTBytO

W.HX aHal.leHHRM MarHHTHoro noToKa Ha $HKcHpoeaHHOM PBA\.IIYCe 

a paBHopacnono>t<eHHblX no aaHMYTY N T04Kax a npeAe.nax nonHero 

o6opoTa. 
npaKTH4eCKaR peaJ1H38L\HR yKa3aHHOi:1 MarHHTOMeTpi-14eCKOi1 CHCTe

Mbl noTpe6oeana peweHHR PRAa MeTOAHI.IecKHX aonpocoa, CBRaaHHbiX, 

rnaBHbiM o6pa30M, C ofiecnel.leHHeM BbiCOKO~ T04HOCTH H3MepeHHi1, 

paapa60TKOi1 KOMnneKCa Y13MepHTeJlbHOi1 H ynpaBJ1RtOW.ei1 3I1eKTPOHHOi1 

annapaTypbl, YICTOI.IHHKOB OHTBHYIR MarHHTHb\X 3J1eMeHTOB, H3 rOTOBJle

HHeM Bb\COKOT04HbiX MeX8H\.114eCKHX npHCnoco6neHHi1, Ha6opOB HHAYK

L\HOHHbiX npeo6pa30BaTeneH IHn/ H ycTpoHCTB AJ1R HX K8J1H6pOBKH, 

paapa6oTKoi1 nporpaMMHoro o6ecnel.leHHR, annapaTypbl conpR>t<eHHR 

C 3B.M H PRAOM APYrYIX eonpocoa. 

06U4Hi1 B\.IIA annapaTypbl CTeHAa noKa3aH Ha PHC. 1. Ha nepeAHeM 

n.naHe BHAHbl yCTpoHcTea, npeAHa3Ha4eHHbte AJIRi<'a:ii"Y!6poBKH rapMo

HH4eCKHX HHAYKL\HOHH~X npeo6p830B8TeneH, 06pa3~0Ba~ MarHY1THaR 

1 



Mepa, ~cnonb3yeMaH, B 48CTHOCT~, AnH npoeepK~ n~HeHHOCT~ ~3-Mep~TenbHOH 3neKTPOH~K~, meCTKaH nnaT$OpMa, H8 KOTopoH ~CT~pyiOTCH ~ $~KC~pyiOTCH ~CCJleAyeMbJi1 M8rH~T, ~HAYK~~OHHbli1 npeo6-pa30BaTeJlb Ill waroe~i1 AB~raTenb /WA/ c peAYKTOPOM, ~3MeP~TenbH8H ~ ynp8BJlHI0~8H 3JleKTPOH~Ka. 

I. OPIAHH3AUHH H3MEPEHH~ 

1. 6noK-cxeMa cTeHAa noKaaaHa Ha p~c .2. HccneAyeMb!iil MarH~T /M3/ aan~TbJBaeTCH ~Mny.nbCHbiM TOKOM ct<'P.YTH3HOi1 HapacTaHHR 2 KA/c c 4aCTQTOi:1 0,1 r~ OT ~CT04HHKa nHTaH~ft /nM3/. BenH4HHa TOK8 n~TaH~H MOmeT pery11HpOBaTbCR B npeAenax OT 20 AO 180 A nocpeACTBOM H3MeHeHHH aMnn~TYA~ 3aPRAHOrO HanpRmeH~R HaKOn~TeJlbHOH eMKOCT~ nM3. CHrHaJl KOHTPOJlR Ben~4~Hbl TOKa CH~MaeTCR c WYHTa /W/, H 4epea 6noK aHanoroaoiil naMRT~ /An/ noAaeTCR Ha KOMMYT8TOP /K/. npH 3TOM MrHOBeHHaR BeJl~4HH8 TOKa B036ymAeH~R M3 onpeAeJlReTCR C OTHOC~TeJlbHOi1 norpewHOCTbiO He 6onee 2· 10-4. 
2. Bpa~eH~e Hn c Tpe6yeMb!M npH H3MepeHHfiX waroM ocy~qecTa.nReTcR aBTOMaTH4eCKH waroBbiM ABI-iraTeneM /W.Q/ THna ill.Q-5A, ~MeK)IqHM eAHHH4Hb1H yroJl noaopoTa 1 ,5°, 4epe3 nnaHeTapHblH p_eAYKTOp C K03$$H~HeHTOM peAyK~HH 1:1630, 4TO o6ecne4J.1BaeT T04HOCTb ycTaHOBKH Hn no yrny Ha KamAOM ware He xy>Ke 10-4 paA. /aoaMO)I(eH TaK*e noaopoT Hn 11 epy4Hyl011 c oTC4eToM yrna no n1-1M6y 
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P~c.2. 6.noK-cxeMa CTeH.Qa. 

-3 
c TOLIHOCTbiO ..... 2 ·10 pa.Q./. nvnaH~e warosoro AB~raTenfl npo~sso-

A~TCfl no .QBeHa.Q~aT~TaKTHoill cxeMe nepeKniOLieH~fl /31 OT 6noKa 

nWA, ynpaenr~eMoro oT cxeMbl YWA, Bblpa6aTbiB81011.1eill cePYIJO KoMaHA 

Ha pasoeble noeopoTbl WA Y1 KoMaHAY Ha paspeweHYie CLIYITbtBaHYifl YIH

$opMa~YI~. AnYITenbHOCTb cepY!YI onpe.Qenr~eTcfl onepaTopoM AO Hal..lana 

~YIKJ1a ~sMepeHYI~ YICXOAfl Yl3 Tpe6yeMoro wara noeopoTa ~n. nocne

AOBaTeilbHoe yrnosoe nepeMell.leHYie ~n a npe.Qenax nonHero o6opo

Ta, CLit.1TbiBaHY1e He06XO.Qt.1MO~ ~H<llOPM8~YIIA Yl nepe.Qal..la B 6!10KYI 

11KAMAK", cef!saHHble c 3BM, ocyw.ecTemmTcfl aBTOM8TYII..IecK~. OpYI 

3TOM 6J10KYI ynpaBileH~fl KOHTpOilYIPYIOT H8!1YILIY!e TOK8 B M3 Ha Ka*

.QOM ware YI3MepeHYIM, Yl 8 CJ1yl..lae ere OTCYTCTBY!fl 38.QeP*YIBaiOT 

KOM8HAY Ha CLIY!TbiB8HYie Yl Ha Ol..lepeAH0\1 nOBOpOT ~n. 

3. 8 KaLieCTBe 1-1HAYK~~OHHbiX npeo6pa3088Teneill MOryT 6b1Tb 

B npYIHLHo1ne vtCnOilb30BaHbl J1106ble TY!nbl YIH.QYK~YIOHHbiX KaTyWeK /HK/, 

onHcaHHble, HanpHMep, a 141 • 

Anr~ nonyl..leHY!fl Heo6xoAvtM~x xapaKTePYICT
~K MarHYITHOro nonfl M3 

a o.QHOM ~Yit<.ne Y13MepeHvtill y.Qo6Ho YICno.nbsosaTb pasMew.eHHble Ha 

O,QHOM KapKace ABe napbl ~K, T8KYIX, 4T06bl npOAOJ1bH8fl .QI1YIH8 O.QHOill 

napbl 6b1I1a 6onbwe npo.QonbHoill AJlYIHbl MarHYITHoro 3.neMeHTa, a AilYIHa 

APYroH napbl - cyw.ecTBeHHO MeHbwe, "' 4T06bl np1-1 npoTHeo¢asHOM 

B38YIMHOM BKiliOLieHvtyt KaTyWeK K8*AOI1 napbl OCyW.eCTB!lfiJ10Cb 3H84YI

reilbHOe no,QaBJleHYie 4yBCTBY1TeJ1bHOCTYI K OCHOBHOI1 rapMOHYIKe nQ!lfl 

M3. 
6b1Il Yl3rOT0BJ1eH PfiA ~K, 4yBCTB~Te!lbHbiX K a3YIMYT8IlbHOill CQ

CT8BflfiiOW.el1 nOJlfl yt npe,QH83Ha4eHHbiX, 8 48CTHOCTYI, ,Q!lfl HCCJle.Q0-

88HYifl Mn s csepxnpoeoARW.YIX ,QYino.nbHbiX MarHYITax TYina 11 0KoHHafl 

paMa 11 1 51 • 

~yBCTBYITeilbHOCTb HK K rapMOHYIKaM MarHHTHoro no.nfl onpe.Qenr~

.nacb Ha ocHoBaHYIYI .QaHHbiX Ka.nH6poeKYI vt noc.ne,QyiOIL\ero pac4eTa /6/, 
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npH 3TOM 06ecne4HBanacb T04HOCTb nopR,QKa HeCKOnbKHX npo~eH
TOB snnoTb ,qo n = 17. 

KaTywKH no,qcoe,qHHRnHCb 1.1epe3 KOMMyTaTop K 3neKTPH4eCKO~ 
MOCTOBOH CXeMe. KoMMYTaTOp no3BOnReT n~-160 BKn~4aTb KaTyWKH 
Ka)K,QOH napbl BCTpe4HO, n~-160 BbiBO,QIIITb CHrHan TOnbKO C O,QHOH 
/ocHOBHoH/ HK. HcnonbaoeaHHe MOCToeoH 6anaHCHoH cxeMbl e co4e
TaH~<'~H C BbiCOKOV. CTeneHb~ H,QeHTI-1'-IHOCTH KaTyWeK napbl, AOCTHrHy
TOH npH ~<'~3roTosneHHH, Aano B03MO)KHOCTb ocy~ecTBHTb noAasneHHe 55 ,Q6 4YBCTBHTeJ1bHOCTH K AHnonbHOH COCTaenR~~eH Mn. 

ll. ~3MEP~TEflbHAR 3flEKTPOH~KA 
1. C ~enb~ paCwHpeHHR B03MO)KHOCTeH H3MepeHHR HenHHeHHOCTeH 

Mn, 6ea noTePH T04HOCTH e cTopoHy Manblx HHAYK1..4HH /4To Heo6xo
AHMO, HanpHMep, npH HCcneAOBaHHH ceepxnpoBOAR~HX MarHHTOB 
a TennoM eapHaHTe/ npeAYCMoTpeH KaHan npeAeapHTenbHoro ycHne
HHR CJ.1 rHana C Hn, KOTOpbiH HMeeT ypOBeHb C06CTBeHHbiX WYMOB -1 MKB e nonoce 4acToT 10-2~10 r1..4, TeMnepaTypHbiH APeH¢ 3 MKB/K 
H K03$J>H1..4HeHT ycHneHI-1fl ..... 50 . 

2. HHTerpaTop 1-1 cxeMa aHanorosoH naMRTH /H, An/ 1<13roToBJleHbl 
Ha 6aae ynpaanReMoro npe1..4H3HOHHoro ycl-1nHTenR c asTOMaTH4ecKoH 
nO,QCTpoHKOH HynR npepbiBaHHeM BXO,QHOrO Cl-1rHaJ1a. 0CH08Hble xapaKTe
PHCTHKH YCHni-1TenR cneAY~~He! 

Kd3¢¢H1..4HeHT nepeAa4H no nocTORHHoMy TOKY 
nonoca 4aCTOT npH e,QHHH4HOM YCHneHHH 
5biCTpO,QeC1cTBHe 
WyMbl e nonoce 4acToT /0,01 ... 1/ r~ 
TeMnepaTypHbl~ ApeH¢ HanpR)KeHHR 

- 10 7 

- 2,5 Mr~. 
- 30 8/MKC. 
- 1 MK8. 
- 0,3 MK8/K. 

8HeWHJ.1e LtenH HHTerpaTopa BKn~4a~T B Ce6R Bb1COKOT04Hble 3J1e
MeHTbl. nocTOfiHHafl speMeHI-1 LtenH o6paTHOH CBR3H r = 10 - 2 C. 
0wH6Ka HHTerpHpOBaHHR HMnynbCOB ,Qni-1TeJ1bHOCTb~ 30 MC He npeBblwaeT 1 o-6 • 

nocne onepaLtHH HHTerpHpOBaHHR CXeMa BXO,QHT B pe)KHM xpaHeHHR 
HH¢opMaLtHH, AnR~~HcR 3 c. B Te4eHHe 3Toro speMeHH AUn aonbT
MeTpa m1513 4epe3 KOMMyTaTop /K/ nOo4epeAHO nOAKn~4aeTCR K HH
TerpaTopy H K CXeMe J.13MepeHHR aMnJ1HTYAW WMnynbca TOKa, B036y)K
AaeMOro M3. 

lll. COnPRlKEH~E C 38M 

YnpaanR~aR H perynHpy~~aR 3neKTPOHHKa pa6oTaeT Ha nHHHH c ABYXMaw~HHYM KoMnneKCOM Ha 6a•e 38M EC-1010 /64 K6a~Toe/ 
C Ha6opoM BHeWHHX ycTpoHCTB /TeneTaHn, ,QHCK .c.cJn.1KCHp.OBaHHOI1 
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ronoeKo~ eMKOCTb~ 800 K6a~TOB, 2 MarH~TO$oHa, nep$oneHTO~Ha~ 

cTaH~HR, AUnY, rpa¢onocTpoHTenb/ H 38M BT 10106 /16 K6a~Tos/, 

~8I1~10w,e~c~ npOL~eccopoM rpa$~~ecKoro ,Q~cnne~ - f.Q-71 171• Anna

paTypa conp~)l(eH~.A BblnOJlHeHa 8 cTaH,QapTe KAMAK ~ no,QK!lt04eHa 

K 3BM EC-1 010 ~epe3 pa3pa6oTBHHbli:i 8 na6opaTOP~~ BbiCOK~X 3Hep

r~~ yH~8epcanbHbl~ ,Qpa~sep 8eT8~ /Y.Q8/ 181 • 

.on~ nepe,Qa~~ ~H$OPMB4~~ Ha 3BM, pacnono~eHHO~ e 70 MeTpax 

oT CT€H,Qa, ~cnonb3yeTc~ nepe,Qa4a Clr1rHana 8 KOAe 2-4-2-1 c Bbl

xo,Qa Aun BOilbTMeTpa m1513. npeo6pa30BSHir1e KO,Qa lr1 cornacosaHir1e 

ypOBHe~ npOHCXO,Q.AT B 6noKe HHTep$e~ca BO!lbTMeTpa. 8 6!10K n8P 

noCTynaeT TaKH<e KOMaH,Qa 11 fOTOB11 VI VIH$0PMS4H.A 06 yrilOBOH KOop

A~HaTe M3M€Pir1T€IlbHOH KBTYWK~r1. 

IV. nPOrPAMMHOE 06ECnE4EHHE 

Ha pvtc. 3 nplr1-Be,QeHa 6noK-cxeMa nporpaMMbl npvteMa, o6pa6oTKir1 

VI npe,QcTasneHH.A vtH¢opMa41r1H. OcHosHa.A nporpaMMa BKilt04aeT s ce6.A 

PfiA nporpaMM, HanwcaHHbiX Ha $opTpaHe w acceM6nepe, w npe,QycMaT

Pir1BBeT pa6oTy s pe~VIMe ,Qwanora onepaTop - 38M. nocne 3arpy3Kir1 

nporpaMMbl C ,QHCKa B naM.ATb lr1 ee 3anycKa 38M BXO,Qt.1T 8 pe)I(VIM 

AHanora, 
MA ET 
CT 
B! 
I 
RAP 
FLAG 
DU, DPHI 

MA 

SCS, SCV 

Ll 

J2 
L2 

B KOTOpOM 3S,QSIOTCR cne,Qy~t.-le napaMeTPbl: 

- Tt.-ln lr1Ccne,QyeMoro M3 /5 Clr1MBOnoe/, 

- THn Hn /7 clr1Msonoe/, 

- aMnillr1Ty,Qa OCHOBHOH rapMOHir1Kir1 B fc, 

- HOPMt.-lposaHHoe 3HS4€Hir1e TOKa nlr1TBH~r1~ M3 e A, 

- pa,QYIYC anepTypbl M3 B MM, 

- nplr13HBK TVIna Hn, 

- MSKCt.1MSilbHble 8€Jlt.14HHbl H€CTafilr1IlbHOCTir1 BbiXO,QHbiX 

c\llrHanos Hanp.AH<€Hir1.A c Hn 1r1 norpewHoCT\11 s ycTaHoBKe 

yrna Hn, 
- KOJ11r14€CTBO rapMOHir1K, nO,QJl€H<SW,VIX pSC4€TY (MA<(N-1),/2), 

- MSCWTS6 no ropH30HTSJlbHO~ 1r1 8€PTir1KSilbHOH Oc.AM np1.1 

rpa$vt4eCKOM nOCTPO€HHH 3aBVIC~r1MOCTeH, 

- yron, COOTB€TCTBYIOW,YI~ nnOCKOCTH 8bi4MCJ1€Hir1R CyMMap-

HOH H€JlHH€HHOCTH, 

- KOI1~tt4ecTBO T04eK pac4eTa no r, 

- war pac4eTa no ¢, 

- war H3MeHeHHR HH,QeKca no r. 

nocne 3BABHI<1R scex ,QHanoroebiX napaMeTpoe npoH3BOAHTC.A ne4aTb 

noCTO.AHHbiX napaMeTpOB nporpSMMbl 1r1 3ST€M 8bl3b1BaeTCR nQ,QnporpaM

Ma (SMMIN), npHHHMa~a.A HH¢OPMB4HIO 8 pe)l(vtMe Ha DVIH1r1H. 3asepW~r18 

4VIKI1 V13M€p€Hir1H /e ,QaHHOM CJ1Y4S€ Ha6pas 36 nap 3Ha4eHir1~, nep

soe ~3 KOTOP~X HeCeT ~H¢opMS4~~ 0 TOKe nHTBHir1R M3, a BTOPO€ -

npoHHTerpvtposaHH~I-1 cJ.1rHan c ~n/, SMMIN ,QaeT KOMSHAY Ha 

OKOH4SHvte ~HKna J.1 Ha4J.1HaeTCR o6pa60TKa nony4€HHOH ~H¢opMa4a.11r1. 
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Pt-~c. 3. 6noK- cxeMa nporpaMMbr npt-~eMa, o6pa60TKt-~ 1-1 Bbr~t-~H¢opMa~t.1t-~. 

nocne aasepweHt-~R pac~eTOB npt-~ 3Ha~eHHRX napaMeTpoB, aaAaHHbrx B At-~anore, 1-1 (J>OpMHpOBaHHR MaCCHBOB AI1R BbtBOAa pe3yJlbTaTOB Ha rpa¢H~eCKt-~W AHCnneW H rpa(J>onoCTpOt-~Teilb npOH3BOAHTCR ne~aTb t-~cxoAHbiX AaHHbrx 1-1 pacc~HTaHHbrx senH~HH rapMOHH~ecKHX cocTaBnRIOll.IHX MarHHTHoro nonR Ha paAHyce 0,9 nonHoW anepTypbt /~eTHbiX t.1 He~eTHbiX K03$$t.1~t-~eHTOB, aMnilt-~TYA 1-1 cf>a3 rapMOHHK/, CyMMapHot::i Heili-IHeWHOCTI-1 no aaAaHHOMY KOI11-14eCTBY rapMOHI-IK Ha 3aAaHHOM aai-1-MYTe B 3aBI-1CHMOCTI-1 OT paAI-IYCa no CyMMe BCex 1-1 TOilbKO He4eTH~X 
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rapMOHIIIK C yKa3SHV1eM 803MO}I{Hb1X 0Wli160K 143MepeHIIIFI nony4eHHbiX 

8eJ111141-1H, pacne4STb1BSIOTC.R TSK}I{e ace MBCCIIIBbl, npeAHS3HS4eHHble 

An.R B143YSilbHOro rpa¢144ecKoro npeAcTa8neHIIIR 111H¢opMa~ll1111. 

no OKOH4SH111lll ne4STI-1 npoli1380AIIITCR Bb\308 nOAnporpaMMbl 8b1BOAS 

llll-l¢opMal.lllllll INFOUT 111 noBTOPHblill 8b1XOA Ha A111anor. 

noaTOpHbl~ BbiXOA Ha AII1SI10r YA06eH 8 TOM CJ1y4ae, KOrAa Mbl 

3apaHee He 3HaeM Bei11114111HY MSKC14MSI1bHO\I! HeJ1111HeHHOCTII1 Ill no3TOMy 

He MO}I{eM yKa3aTb 8 nep8oM All1anor'e onn1ManbHbtill MacwTa6 no Bep

Tio1Kanlll (SCV), Hanpii1Mep, 11111111 XOT\.1M Ocyw,eCTBVITb noBTOPHbti1 BbiBOA 

liiH$opMaU,llllll np111 APYrlllx 3HS4eHIIIRx asliiMYTBilbHbiX \t\!1111 paAI-1BI1bHbJX 

KOOPAIIIHBT. 

B noAnporpaMMe INFOUT peanli130BaHbJ CJleAYJOUJ,Itle B03MO}I(HOCTIII: 

1. BbiBOA Ha rpa$\.14eCKll1i1 A1-1CnneYt ;r.Q/ V!Jl\.1 Ha rpactJonocTpoli1-

Tenb /rn/ 3BBIIICI-1MOCTI-1 OT r OTHOCHTeJlbHOill HeJ1V1HeiiiHOCH1 83li1My

TSI1bHOi1 COCTSBI1RIOW,ei1 non.R no CyMMe 38A8HHOrO KOI11-14eCTB8 He

'-leTHblX rapMOH\t1K ll1 C rpa¢\t14eCK\t1M YK838Hlr1eM B03MO>I<Hb\X OW\.160K 

\.13MepeH\t1fl (F 1 (r) In,¢ ) a AlllaMeTpailbHO!I! nnocKOCT\t1 np111 Tpex 3Ha

'-leH\t1.RX 83111MyTa. 

2. BbiBOA Ha rA \t1J1\t1 fn 38Bli!CJ.1MOCTe!l! OT r OTHOC\t1Tei1bHOC1 He

J1li!Hei1HOCTJ.1 83111MyTSI1bHOC1 COCTSBI1.RlOUJ,ei1 MarHV1THOrO non.R no CyMMe 

ecex rapMOHJ.1K /2::; n:::; MA/ 1o1 no cyMMe TOJ1bKO He4eTHbiX 1113 yKa-

3aHHOro Alllana3oHa 3Ha'-leHI-1ill n 6es yKa3aH14A norpewHOCTe!l! H3Me-

peHI-1fl (F 
2 

(r) 1 n, ¢ ) np1-1 a314MyTanbHbJX KOOPAIIIHaTax, yKa3BHHbiX 

a n. 1. 

3. 8biBOA Ha rA 14J114 rn 38BJ4CJ.1MOCTI4 OT cf> CyMMSpHOJII OTHQC\.1-

Te.nbHOil\ Henlt1Hei1HOCTI4 /a %/ nonHero aeKTopa MarHit1THoro nonfl 

B = (B;+B~) 
1
-4 no cyMMe ecex rapMOHVIK AO n = MA BKI110'-IIo1Tenb-

HO (F 3 (¢)\n, ¢ ) Ha 3aAaHHOM paA"yce. 

YnpaaneH\t1e pa6oToi1 nporpaMMbJ BbJBOAa I-1H$opMaU,\t11-1 INFOUT 

ocyw,eCTBilfleTCA no KOMSHAaM KEY(M) =1(0), 38ASBaeMblM KiliO'-IBMI-1. 

nepeA BbiBOAOM Ha lA li1Il\t1 rn Tpe6yeMOi1 388\t1CI-1MOCTJ.1 ll13 nepe4li1C

IleHHbiX Bb\We Ha 3KpaH lA /lt1Illll H8 M8CWT86Hyl0 6yMary 8 CJ1y4ae 

"cnOJlb30BaH"" rn/ BbiBOA"TC" no KJliO~aM KEY(l)' KEY(2). /Ail" 

rn - KEY(S) ' KEY(9) I "306pa)l(eH"e COOTBeTcTBYIOille~ MacwTa6-

HOill CeTKJ.1 C U,li1¢POBbiM YK838HI-1eM MSCWT86HbiX eAli1H\t1U, 111 6yKBeHHbiM 

0603Ha4eHV1eM nepeMeHHbJX no OCFIM K00PAV1H8T, a TSK}I(e SJ1$SB\4THO

U,ll1¢poaafl li1H¢opMaU,lllfl o Tiline ll!ccneAyeMoro MarHIIITa, pasMepax 

anepTypbl B a6COI110THbiX BeJ11114liiHSX, HOpMYip088HHOM 3HSl.leH\.1H TOKS 

nHTaHlllfl MSrHJ.1T8 nplll H3MepeHHFIX, aMnilliiTYAe non~ OCHOBHQ\11 rap

MOHIIIKIII, T14ne HHAYKU,liiOHHOro npeo6pa30BaTeJ1fl. 

no KOM8HAe KEY(16) =1 ocyw,eCTBJlfleTcfl BbJXOA B H8'-18J10 npo-

r·paMMbl c TeM, '-1To6bl 6e3 npoBeAeHlll~ HOeoro U,\11KJ1a li13MepeHwi1 

\11Menacb B03MO>KHOCTb noBTOpHo o6pa6oT8Tb ABHHble np111 APYr~t~x 3Ha

lleHit1fiX napaMeTpos. nplll 3TOM B A\.18J10re 38A8eTCfl npli13HSK, no 
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PHc.4. npe,qcTaBneHHe p€3YJ1bTaT08 H3MepeHH~ Ha 3KpaHe rpa<f>H4€CKOrO ,QI-1CnJleR: a - OTHOCli!T€JlbHSR H€J111H€i-1HOCTb nonR no CYMM€ H€'-l€THbiX rapMOHVIK C yKa3aHH€M B03MOmHO~ norpewHOCTH H3M€p€HH~ /nyHKTHp/, 6- TO ~e, HO no cyMMe ecex rapMo-
HitlK ,QO n 15 /nyHKTHp/ 111 no CYMM€ H€1..!€THbiX. 
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P~c.S.OpeACTaaneH~e ~H$
0pMa~~~ c noMO~biD rpa$onocTpo~

TenR /3 paan~4HbiX '-'~Kna ~3MepeH~~/. B Ka)I{AOM LH·1Klle 

OTHOC~TenbHaR HCJ1~HC~
HOCTb no CYMMC BCCX ~ TOJ1bKO 

He4eTHblX rapMOH~K o6oaHa4eHa '-'~$paM~ 1 ~ 2. 

KOTopoMy Jl\.160 npo~3BOA\.1TCR HOBbl~ U,~KJl ~3MCPCH\.1~, 11~60 nOBTOp

HO o6pa6aT~aaiDTcR ~Me~~ecR
 AaHH~e. 

P~c.4a,6 ~IliliDCTp~pyeT pea
ynbTaT~ ~ccneAOBaH~R OAHOrO ~3 

MarH~TOB, BbiBeAeHHble Ha 3KpaH rA B COOTBCTCTB~H C pC)I{J..1MaMH 

1 lo1 2 COOTBeTCTBeHHO, Ha p~C.5 AJ1R APyroro THna MarHHTa noKa

aaHbl peayJlbTaTbl pa3Jllo14HbiX~OB lo13MepeHH~ pa3J1H4Hb1Mio1 f10, 

J..1306pa)I{CHH~e Ha OAHOM Il~CTe C nOMO~bC rn. 

V. OCHOBHb\E 11TOrl1 

1 • B peay.nbTaTe npoeeAeHHbJX pa6oT coaA~Ha MeTOAH4eCKaR 

~ 3KCnepHMCHTaJlbHaR 6aaa AJ1R onepaTHBHOrO HCCilCAOBaHHR xapaK

TCPHCTHK MarHHTHOro nOilR MyJ1bTirlnOilbHbiX MarHJ..1TOB AI1R yCKOpHTC

ne~ ClriHXPOTpOHHOrO THna 1o1 KaHa!lOB TpaHCnOpTHPOBKH ny4KOB. Oon

HOe BpeMR U,HKna lo13MCPCHH~, BKJ1ID4aR o6pa60TKy 1o1 npeACTaBilCHHe 

~rtH~pMau,~r~H, onpeAenReTcR apeMeHeM nonHero o6opoTo ¥10 BHYTP~ 

HCCilCAYCMOrO MarHJrtTa lo1 COCTaB!lReT B aeTOMaT~4eCKOM pe)I{HMC 

-40 MHH. OpH 3TOM AOCTHraeTCR eocnpoHaBoAHMOCTb peaynbTaTOB 

Ha ypoBHe 1· 10...:..5• To4Ho'CTb onpeAeneHHR cyMMapHo~ OTHOCJ.o1TCI1bHoVI 

HeJlHHe~HOCTH rtq11R, 8 AH~OJlbH~X MalHHTaX Ha paAHYCC -0,9 nOJlHOVI 
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anepTYPbl -5 no 15 rapMOH~KaM He xyme 5·10 /sen~4~Ha a6coniDT-
HOi1 no_rpeWHOCT~ np~ ~3MepeH~~ raPMOH~4eCK~X COCTaBn.AIDilt~X Ha
np.A>t<€Hiti.A c l-1n nopR,QKa + 1 MB annoTb AO n = 15 I. B pe>t<~Me no sopoT a Y1n 11 Bpy4Hyl011 41<1Kn -H3MepeHHi1 COKpa!J.IaeTCR ,QO 10 Mlr!H., O,QHa
KO T04HOCTb np~ 3TOM CH~>t<aeTC.A np~MePHO B 5 pa3. 

2. AnnapaTypa ~ nporpaMMHoe o6ecne4eH~e MoryT 6b1Tb 6ea 
~3MeHeHH.R ~ttcnonb30BaHbl ,Q!l.A ~CCile,QOBaH~R WHPOKOrO cneKTpa MarHit!TOB, KaK TennbiX, Tal< 1-1 CBepxnpOBO,Q.AiltHX, np1.1 3TOM CMeH.AeMbiM 
3!leMeHTOM R811ReTCR TOnbi<O HH.QYK4~0HHbli:1 npeo6pa30BaTeJ1b, I<OH
CTPYK4HR KOTOporo ,QO!l>t<Ha 6b1Tb BbrnOnHeHa 8 COOTBeTCTB~H C xa
paKTepHbiMitl reoMeTpH4eCI<HMH napaMeTpaM~ ltiCCJ1e,Qy€MbiX MarHitlTHbiX 
3!leMeHTOB. 

3. Coa.QaHHoe nporpaMMHoe o6ecne4eH~t~e. o6na,Qa~ee 6onbwoi1 
r~t~6KOCTbiO It! YHHBepcaJlbHOCTbiO, no3BO!l.A€T BbiBO,QHTb KOHe4HyiO HH$OPMa4HIO s Ha~tt6onee YA06HoH $OpMe. BpeM.A c4eTa H npe,QcTaeneHitl.R 
YIH¢l0pMa4YI~ He npeBbiWaeT ,QBYX MltiHYT. 

B 3aKJ1104eH~e asTOPbl BbiPa>t<aiOT 6naro,QapHOCTb n. r .MaKaposy aa 
ltlHTepec K pa6oTe 1t1 nO,Q,Qep>t<Ky, M.A.Wenaesy 3a KOHCTpyi<THBH~e 
o6cym,QeH~.A p.A,Qa sonpocos, B.H.KyaHe40By, A.A.AHaWitlHY, n.H.5yHIlOBY 3a H3rOTOB!leH~e ~ y4aCT~e 8 Hana,QK€ lti3MepHTe!lbHOH It! 3!leKT
poHHOi1 annapaTyPbl ~t~ APYr~t~x ycTpoC:kTs cTeH.Qa, a TaKme H.Typao 3a npe,QOCTaBJ1€HHYIO 8Q3MO>f<HOCTb HCnOJ1b30BaTb ~HTep$ei1c C8R3H 
~~~poeoro eonbTMeTpa ~1513 c 38M EC-1010. 
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