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© 061>ellHHeHHhUi HHCTHTyl· anepa srx HCCl1e ;X08amdi lly6HII, 1988 

BBE,D;EHI1E 

Ilpa H3MepeHHRX MarHHTHoro nOJIR B 60JIbllJOM KOJIHtJeCTBe TotJeK 

He06xo.u,HMO nonysars naaasre a nOJIe oneparasao , B y.u,06HOH .u.nR aHaJIH3a , 

¢opMe H C Heo6xo.u,HMOH TOtJHOCTblO . MarHHToMeTp rana MHX-3 , R8JIRIO

mHHCR ycoBepllJeHCTBOBaHHOH MO.u,H¢HKaI.J;HeH MI1X-2 / 1 ,2 / , OTBetJaeT 3THM 

Tpe60BaHHRM , B OTJIHtJHe 01' npensmyutero npafiopa, 8 MHX-3 yBeJIHtJeHa 

TOtJHOCTb H3MepeHHH, pacurapeasr era ¢YHKQHOHaJIbHble B03MO)f(HOCTH: 

MarHHTOMeTp H3rOTOBJIeH B craanapre KAMAK H HMeeT cepaacasre 6JIO

KH , C novrouisro KOTOpbIX npouecc H3MepeHHR nOJIHOCTbIO aBTOMaTH3HpOBaH , 

TaK KaK rpefiyerca npoaeneaae MarHHTHbIX H3MepeHHH paaaoa CTeneHH 

CJIO)f(HOCTH aa Pa3JIHtJHbIX yCTaHOB xax, TO MHX-3 peaJIH30BaH B aane no
CTaTOtJHO yHHBepCaJIbHOrO npafiopa KaK no .u,Hana30HY H TOtJHOCTH H3Me

paer-tsrx nOJIeH , TaK H no ¢YHKQHOHaJIbHbIM B03MO)l(tiOCTRM, 

PE)I(l1Mbl PABOTbl 

MarHHTOMCTp MO)l(eT pafiorars B r pex lI e 3aBHCHMhiX p e )l(HMa x: 

1. PytJHOH p C)l(HM , B :>TOM cnysae yn paanenae PU6 0TOH MarHHTOMeTpa 

o cymeCTFlJIR CTCH C nepenxea naaerra D cne.u,YlOlHcj.i nOCJIc ).(o n a Te JIh HOCTH : 

a) IJh l60 p IIc 06xOAHMOI'O n a arma onn H 3MCPCIIH~ MarHHTHoro nan n , 

J.Vrn or o r o o rt e p a r op YCTWIRDJIHDa eT KO:)(P <PHUHCIIT Y ( ~HJIeHHfI DO DXOJUI OM 

y cHJUI1'CJIO, Ha npH)I(CHHC CMCl UCHH1t 11 I1h IXO).(IIOM YCHJIHTCJl C, P C3Y JlhTUT 

YCTUHOIlKH HIIIJ,HlJ,HPY CTCH C nOMOI1~hl() KOIITpOJlbH hlX JIUMII OtJCK ; 

6 ) yCl'lU lOII KU npcJ\CJI U H3Mcpcmm A u n ;r, l Il O KO M UIIJ~ (J l"(17)A(O) 

n 1Ih16 0p 1I0MOp ll n x o n a AI(rJ I10 KO MIIII HC F(1 7 )A( 1) oCY U ~OCTllJIIICTCJI 

: Il OM Ol Ill ,1U UJIOKU HIIHHKIUVIH, KOTOph ili lIhlpuGUThlII Ul.IT II c06 x oJUtM h IC 

CIIYIIKIlHII KAM A K , P 0 3 ym>'fIlT 1II1/1ll un p y o Tc H C IlO MOlU hlU JIll M n O"IOI( II U 

I10r14.IJlIII IX Il I1110JIJI X A un; 

II ) YCTIIIIOIJ 1( 11 U:1MOr>lI'l'CJIl,II h1X IlUT' III I( OIl IIII YTP ll OO'hOMU lI :IM OPIIOMOI' O 

1I0 JI II . C 31'0 1' UCJlblO II IlJIO 1I1101'11n. IICOOXOJUIMylO IW O PHI III IITY C 1I0 MOII J,hl O 

IIOTI,q)OXJICl( IlJUI<)f' O 1(1(0110 "1110 1'0 1I0 POI(JII01IllTCJII I II reuornc on " Flyc ic" upn . 

IICCTH II JIOn Cl'lHlO MI:lXI1II11:IM 1I0POM(lII!W Il Il I lI :JM OplITUJII,III ,IX Jl I1TIJUJ(O U / ,I / , 

1'(J:Jy JII ,T II'I' IWpOMlllIlOIIIIll lUlJ UIIUlpYUl' ClI C 1l0MOUlI ,1O '1U'I'I,IPOXJ!(JJCIlJUIOtl IIml'
pouoll IIIIJU IJ(UIlUU pouupcuun o ro C' IOT"IHI(Il; 

1') Yl:TIlIJOIIICIl MO MClJl'lI H:l MOP OIJIIJI J1() Il p llM(JII IJ C 1I0MOIIII ,J() IlmlJpOllott 
:lIlJWJ»)J(J( lI , II Cl1IJll lII lI 1I :JIIJIOp )I(I m HII /11IIIUPYU1'ClI II 1l11l1,pOIlO M IIl1m l 1111 IIIJP( 'J!· 

IIl,Itl I UUUJJll t ; 
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,D,) npoaeneaae H3MCpeHHH MarHHTHoro nOJIH B ,D,aHHOH roxxe B ,D,aHHblH 
MOMeHT BpeMeHH. IlpHlIeM MOMeHT H3MepeHHH MOiKeT 6bITb CHHXpoHH30

BaH JIH60 BHelllHHM HMnyJIbCOM sanycxa, JIH60 BHyTpeHHHM reaeparoposr 
C lIaCTOTOH 2 I'u HJIH 500 I'u, JIH60 paaonsna nycxora. PC3YJIbTaT H3MepeHHR 

HH,D,HUHpyeTcH B UH¢JPOBOM BH,D,e na nepenaea naHeJIH 6JIOKa HH,D,HK~HH. 

2. ABToMaTHlIecKHH ~eiKHM na JIHHHH C MHKponpoueccopHoH cHcTeMoH 
1.KM001, KK006, Kn023 4 B 3TOM cnyxae MHKp03BM ofiecne-maaer Bbl

nOJIHeHHe nymcra 1 JIH60 B asToMaTHlIeCKOM peiKHMe, JIH60 B peiKHMe ,D,Ha

nora, IloCJIe 3a,D,aHHH peiKHMa paoorsr MarHHToMeTpa npouecc H3MepeHHH 

HBJIHeTCR nOJIHOCTbJO asToMaTH3HpOBaHHbiM H onpe,D,eJIReTCH nporpasrr-roti, 

KOTOpaH "aaunrra" B CIln3Y. 3TOT peiKHM nporexaer CJIe,D,YJQI..UHM 06pa30M : 

a) B COOTBeTCTBHH C 3a,D,aHHb1M peiKHMoM pafiorsr MarHHToMeTpa npo

rpaMMHo Bbl6HpaeTcR COOTBeTCrnyJOI..UaR KaJIH6pOBOllHaH KpHBaH H H3Me

peaaoe aaaxeaae nepenonarca H3 OTHOCHTeJIbHblX e,D,HHHU B 3HalleHHH Mar

HHTHOrO nOJIH . Ilpa 3TOM ,D,OCTHraeTCH MaKCHMaJIbHaH TOllHOCTb H3MepeHHH, 

TaK KaK YllHTblBaJOTCH a ce HeJIHHeHHOCTH xapaKTepHCTHK ,D,aTlIHKOB XOJI 

JIa (nX) ; 

6) npOBo,D,HTCR CTaTHCTHlIeCKaH 06pa60TKa HH¢JopMaUHH. l[HCJIO CTa

THCTHlIeCKHX ,D,aHHbiX perynapyerca; 

B) BblllHCJIHeTCR cpe,D,HeKBa,D,paTHlIHaH 01llH6Ka; 

1') Bhl6paKOBbiBaJOTCR peaynsrarsr, xoropsre MoryT aurepnperapo

BaTbCH B ,D,aHHOH rouxe B ,D,lliIHhIH MOMeHT BpeMeHH KaK C60H H3MepJleMOI'O 

nOJIR. OT6paCbIBaHHe ronex senerca B COOTBeTCTBHH C MaKCHMaJIbHO 803

MOiKHOH CHCTCMUTHlIeCKOH 01lIH6KOH, KOTOpUH BXO,D,HT B nporpar-rray o fipa

60TKH KaK napasrerp: 

,D,) PC3YJIbTUTbi H3McpmIHH p eracrpapyrorcn U 03Y MHKPOIIJlOI~CCCOP
HOH CHCTeMbl; 

e) xepea HIITcp¢JeHC uneruoro MOHHTOpU K11029 H3MepReMhIC I~UJII II,re 

B BH,D,e uaeruoro rpa¢JHKU o T0 6paiKUWTcn 1111 a x pan e uaernoro TCJlODH30pu. 

Macurraf Bbl6HpaeTCH orreparoposr JIH60 no Jll1tlUJIU H3MCpCHHfl , JIHOO 1I0CJIC 

H3MepeHHR, T.e. HMeeTCR B0 3MOiKHOCTh pUC<:MOTp CTL noes rpadnnc HJlH or o 

lIaCTb B npOH3BOJIbHOM MaculTaflc. KPOMC! TOI'O, liMC(lTCJI BO:iMO)l(J{ OCTh 

HaJIOiKeHHH AaHHblX cnenyrourero H3McpeHHfl 113 rplHllHK nperu.rnyrncro; 
iK) xepea HHTep¢JeHc K11023 HMCCTCR cnnas C UH(1)pOIIC1IUThIO DZM 1RO, 

na KOTOpOH nanasre pacnesarsraaiorca B Bl1JI.e TUOJlHUhl ; 

3) CBR3b oneparopa C MHKp03BM OCYUICCTUJUICTCII IICpC3 I1JJ<PlllHITJlo

UH¢JpOBOH nacnneii HJIH TeJIeTaHn. xoropsie nOl1.KJIIOtIUlOTClI 'Wp C3 PI\3], CM 

aa 3a,D,HeH naHeJIH KM001. 

3. ABToMaTHlIecKHH peiKHM aa JIHHHH C nepconam.iu.rr-t rcor-trn.nrrepora 
"Ilpaaeu-Ld". B 3TOM cnynae nporpasoaao xepea 1I0CJICUOOUTCJlbUblH anrep
¢JeHc CBR3bIBaroTcR MHKp03BM KM001 H n3BM "Ilpancu-16,,/o / . Il3BM 

n03BOJIReT oneparaaao rOTOBHTb nporpaMMHbIH npoAYKT , a cnorn.ayn flo r a· 

Toe MaTeMaTHlIeCKoe ofiecnexeaae "Tlpaaeu-Ifi" c 256 Kfiaar 0 3Y Ii JlllyMlI 

AHCKOBBOAaMH AJIR rH6KHx AHCK OB no 320 K6aHT Ka)l<:JlbIH. flpH :lTOM II IIJW 

OTMeTHTb MaJIblH aec n3BM H YA06cTDO pafiori .i c UCH npa nepex onc C O)UIO

1'0 paoouero MeCTa aa npyroe. 

BnOK-CXEMA MArHIITOMETPA 

MarHHTOMeTp, 6JIOK-CXeMa xoroporo npasenena na pnc.L, KOHCTpyK
THaHO COCTOHT H3 AByX KpeHToB KAMAK, xoropsre MoryT 6blTb paaneceasr 
aa paCCTOHHHe AO 50 MeTpoB. BXOAHaH xacrs MarHHToMeTpa YCTaHaBJIHI~a

eTCR HenocpeACTBeHHO B6JIH3H HCCJIeAyeMoro nOJIH, H 3TO paCCTOHHHe onpe

AeJIReTCH AJIHHOH Ka6eJIH np06HHKa (8 M). C MarHHToMeTpoM HCnOJIb3YJOTCR 

2 THna npo6HHKoB : YHHBepcaJIbHblH C AByMR nX H CneUHaJIbHblH npo6HHK 

AJIR H3MepeHHH nOJIH KOJIbua B anreaarope C OAHHM nX. Bo BXOAHOM xpea
re pacnonosceasr 2 HCTOllHHKa TOKa nX, 2 BXOAHbIX yCHJIHTeJIR B repssocra

re H 6JIOK TepMOCTa6HJIH3auHH C B03MOiKHOCTbIO ynpanneaaa BHelllHHM Ma

JIblM repr-rocrarora C nX H BHyTpeHHHM 60JIblllHM repr-rocraroxr C 3JIeKT

POHHblMH cxeMaMH. 

B BbIXO,D,HOM xpeare pacnonoacexsr : 
- 6JIOK ¢JOPMHPOBaHHR HMnyJIbCOB AJIH CHHxpoHH3aUHH pafiorsr 

MarHHTOMeTpa B UeJIOM (HX 2 rana) ; 

ABa BblXOAHblX yCHJIHTeJIR; 

6nOK ynpasneaaa K03¢J¢JHuHeHTOM yCHJIeHHfI DXO,llHhlX yCHJIHTeneH; 
TpH AUil c 12 ,IlBOHlIHblMH paspanaraa 151 ; 

UHeppOBUH nporpaxrraapyeraaa aanepxcxa; 

peuepCHBHhIH ClIeT4HK; 

fino K 3ElJUUlliH KOOp)l.HHaThl .nX; 

HIITtlpcl)(1ik uH<llpone4al'U}oluero y crpoacrn a K11203 c DZM 180 ; 

• 
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- HHTep¢eHC useraoro MOHHTOpa KI1029 C TeJIeBH30pOM "Py6HH 

U-208"; 

- MHKpOnpOueCCOpHaJI CHCTeMa, KOTOpaJI BKJIlOqaeT B cefia MHKp03BM 

KM001, KOHTpoJIJIep xpeara KK006, OnepaTHBHOe aanosraaarouiee yCTpoHCT

BO Kn023. Kposre 'roro, HMeeTCR CBR3b xepea nOCJIeAOBaTeJIbHbIH HHTep¢eHC 

MHKpOnpOueCCOpHOH CHCTeMbI C n3BM rana "Ilpaaen-Ifi" C UH¢POneqaTaIO

~HM yCTpOHCTBOM PRT-80GS H MOHOXpOMaTHqeCKHM AHCnJIeeM. 

EnOK <l>OPMI1POBAHI1H CI1HXPOI1MnYJIhCOB 

EJIOK ¢OpMHpoBaHHR H BbIpa60TKH CHHxpoHMnyJIbCOB OnpeAeJIReT 

BpeMeHHOH pe)f(J.iM pa60TbI MarHHTOMeTpa. Peam130BaHbI 2 aapaaara: 
a) B nepaor-r cnysae 19 I 2 ,IlX CMe~eHbI B npooaaxe no Z aa 1 CM, 

lITO n03BOJIReT H3MepRTb npocrpaacrneaaoe pacnpeneneaae MarHHTHoro 

nOJIH B AaHHbIH MOMeHT BpeMeHH (pac.Za} ; 
6) He MeHee Ba:lKHOH x apaKTepHCTHKOH HMnyJIbCHorO MarHHTHoro nona 

HBJIReTCH ero pacnpenenenae no BpeMeHH B AaHHOH TOqKe. C nOH UeJIblO 

B cxexiy 6JIOKa ¢OpMHpOBaHHR CHHxpoHMnyJIbCOB BKJIlOqeHa cnenyiouran 
cxer-ta [pac.S) . C nOMO/UblO OAHOBH6paTopOB rana 155 Ar1 ¢opMHpyeTcH 

He06xOAHMaJI AJIH nanaoro axcnepa steur a BpeMeHHaJI naarpavn-ra, KOTopaH 

6YAeT onpenenars pafiory MarHHTOMeTpa. Ha pHc.26 nOKa3aH npar-iep BpC' 

MeHHOH AHarpaMMbI AJIH pafiorr.r C TpeMR Aun. Bsrxonaoe uanpmKellHC•
•	 HMeeT <l>OpMy rpex HMnyJIbCOB, CIHlHHYThlX no BpcMeHH, KOTOphlC nocry

naior H8 BXOA Ann, HO c T p 06, no KOTOpOMy npOHCXOAHT H3MCPCIIHC, y KU:>K

zroro Al.lfl cnoti H :>KeCTKO CB R:JUl I 110 upeMmlH co CllOHM BLIXOWIl,IM HMllyJIh

J- 15511/'1 
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BXO,I:(HhIE YCI1JlI1TEJU1 

npHHI..VfiIHaJIbHaH CXeMa MO,Z:lepHH3HpOBaHHbIX ' BXO,Z:lHbIX yCHJIHTeJIeH 

npencraaneaa aa pac.d. OCHOBy yCHJIHTeJIeH COCTaBJIHIOT onepanaoansre 
yCHJIHTeJIH rana 140Y,I:(lE. OHH HMelOT nOJIOcy nponycxaaaa ,Z:l0 5 Mf'u, 
,Z:lpeHcP ,Z:l0 10 MKB/oC. Onepanaomnae yCHJIHTeJIH npenaaparensno orfiapa
IOTCH no MHHHMyMy ,Z:lpeHcPa. Kposte Toro, B uenax, aanaiourax K03cPcPH
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KAHAn 

/'/11".,1. IIx or)/lhll' yr u nurcnu. 

uHeHTbI yCHJIeHHH, HCnOJIb3Y1OTCH conpOTHBJIeHHH rana C2-29, HMelOmHe 

MHHHMaJIbHbrH TeMnepaTypHbIH K03cPcPHQHeHT COnpOTHBJIeHHH (TKC 

± 25 · 10-6 11°C). ,I:(JIH eme 6oJIbIllerO CHH)KeHHH resmeparypasrx HeCTa· 

6HJIbHOCTeH BXO,Z:lHble yCHJIHTeJIH nowremeasr B nonorpesaer-nm TepMOCTaT. 

B HeM nO,Z:l,Z:lep)KHBaeTCH rer-meparypa +50 ° C C TOlffiOCTblO ,Z:l0 ± 0,1 C npa 
KOJIe6aHHHX BHeIllHHX TeMnepaTyp ± 5 c; C OTHOCHTeJIbHO KOMHaTHblX rer-me

l
 
I paryp, Ilepasni KaCKa,Z:l (M1) pafioraer B ,Z:lHcPcPepeHUHaJIbHOM pe)KHMe H aa
 

ero BbIXO,Z:le BbI,[leJIHeTCH XOJIJIOBCKOe aanprosenae, yCHJIeHHOe B 2 paaa.
 
C nosroursro R1 npOH3BO,Z:lHTCH 6aJIaHCHpOBKa sr or o xacxana rrpu noncoe

,Z:lHHeHHH KOHKpeTHOrO ..ux C UeJIblO YBeJIHlJeHHH K03cPcPHUHeHTa OCJIa6JIeHHH 

caadiasnor o CHrHaJIa (KOCC) . EOJIbIllOe 3HalJeHHe KOCC He06xo,Z:lHMO 

noror-iy , qTO nOJIe3HbIH CHrHaJI, KOTOpblH Ha,Z:lO yCHJIHTb , HaJIO)KeH aa 60JIee 

asrcoxoe canrpasuoe aanpaxceaae (BKJIlOlJaH BHeIllHHe HaBO,Z:lKH) . BTOpOH 

KaCKa,Z:l (M2) peanasyer 6 K03cP<IlHUHeHToB MacwTa6HOrO npe06pa30BaHHH, 

Ta K qTO 06IllHH yCHJIHTeJIH HMeeT cnenyrourae 3HalJeHHH: 2, 4, 10, 40,K y c 
l Of), 400. Ha BbIXO,Z:le CTOHT 3MHTTepHble nOBTOpHTeJIH (TI, T2) ,Z:lJIH CHH)Ke

HHH BbIXO,Z:lHOrO cOnpOnIBJIeHHH . Ilens (R26, C9) npenoxpaaaer nOBTOpHTeJIH 

OT BhIXO,Z:la H3 CTpOH npa KOpOTKOM 3aMblKaHHH aa BbIXO,Z:le. nHTaHHe BbIXO,Z:l 

uoro nOBTOpHTeJIH, KOTOpbl11 nar-pyxcaerca aa 50-0MHb1H Ka6cJIb H nOTpe6JIH

C'T B HMnyJIbCe TOK no 100 MA, 06eCnelJHSaeTCH uermo C Til H Dl. Iluraaae 
on epauaoxaoro yCHJIHTeJIH cTa6HJIH3HpOBaHo C nOMOUlbl(1 D2 , D3. HMnYJIbC

IIhll1 pe)KHM patiorsr y CHJIHTeJIH C 6 0 JIb l ll OH C KSa)KHOCTbK) cnocoocrayer 
YMCHhlll ellHIO apcMeHHoro npeH¢a OY, TaK K8K P0)KHM no nOCToHHHOMy 

TO K y M l1J10 H3MClUleT CR lJ npouecce H3Mf;\(I(lHHH , Bee :)"('0 n03BOJIReT HMeT!> 

cTa6HJl hllh i e K O :J (t)(~HliH eIl Tbl Y CHJI(!HHfI H MHHHMUJlhHbW npeH¢hl B BhIXOn

III.IX y CHJUITCnHx , 

-.- - ~ ' I - ' - -l'T '-I

ZI=----t>WI. 1 .

r-,

SJ 

~ w.w. I 

~1
 
~~
 

101' 

] QJ 

XJ 

~ 
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HI/',S, J I/l(.'ffllll/ /W /I /l1lJ1 yctnno« /(1/ KyC " .\'ful/lll ,'/) )'('/IJ/ II1 'OI'JI, 
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ITepeKJIlOlJeHHe K03¢¢HUHeHTOB YCHJ1eHHH npOH3BOAHTCH C nOMOlUblO 

repKOHOBhlX pene T Hn a P3C 55A. BKJIIOlJeHHe COOTBeTCTByrolUero pene 
C nOMOlUhlO TTn-norHKH MO)l(eT 6hLTb CAenaHO AByMH crrocofiar-ia : nH60 

AHCTaHUHOHHO C nosroun.ro COOTBeTCTBylOlUero 6nOKa, CBH3b C KOTOphlM 

oCYlUeCTBnHeTCH no 5-)I(HnbHOMY xafiemo, nH60 C nOMOlUblO rtepexrncxa
reneii , xoropsre HaxOAHTCH aa nepenneii naaena 31'01'0 6nOKa. B Ka)l(AOM 

xaaane pe:lKHMhI pa60T nepeKJIIOlJaIOTCH He3aBHCHMO . BKJIIOlJeHHe COOTBeT

crayrouiero K yc HHAHUHpyeTCH C nOMOlUblO navmoxex na nepennea na
nerra. 

Cxer-ra 6nOKa AHCTaHUHOHHOH y CTaHOBKH Kyc BXOAHoro yCHnHTenH 

norcasaaa aa pnc.fi . B03MO)I(Hhl 2 pe:lKHMa pa60TbI: PYlfilOH H aBTOMaTH

lJeCKHH. B PYlfilOM pe:lKHMe yCTaHOBKa Kyc npoH3BoAHTCH C nor-ioutsro 6 ne
pexmcxarerrea H 2 KHonOK aa nepenaea naaena. B aBTOMaTHlJeCKOM pe)l(HMe 

yCTaHOBKa K yc npoH3BoAHTCH 01' MHKp03BM no KOMaHAe NA(O)F(16) 

no IllHHaM WI , W2, W3. 

neorrAMMHOE 013ECllEQEHHE 

Ilporpasoaa BhI60pa pe)l(HMa pa60ThI MarHHToMeTpa, rtpaessa, 06pa60T

KH H npeACTaBneHHH I1H¢OpMaUl-lH rOTOBHJ1aCb aa r13BM "ITpaBeu-16 " , 

OCHoBHaH npor-pawrr-ia BKnKl4aeT B ce6H pRA nporpar-n-r, Hanm'aHHbIX aa 
accerafirrepe , 11 npeAycMaTpHBaeT pa60TY B pe)l(l1Me naanora onepaTop-3BM, 

B03MO)I(Hhl ABa pe)l(HMa pafior st . Bo-nepaurx, xorna nporpaMMhl " 3 UlII HT h l" 

B CITIT3Y MHKponpoueccopHOH CHCTCMI,1. B nOM cnyxae nocne BKJl104elllHl 

annaparypi-r H sanycxa nporpase-u-r OCYUlCC1'unnen:R p e)l(HM JJ.HaJl 0 ra, 
BO-BTOpbIX, xorna nporpasrvn« XpUHHTcn ua rH6KHX l~HCKUX fl3BM " Il pa 
Beu-16" nHGo U xonax , nl16 0 D 1'eKC1'OEJOM U1oU~C. Ilocn e neperiaua llpOl'pUMM 

113 m)BM "Flpanen-Ifi" B MHKponpoucc copHylO cac r esiy H aanycxa nporpuv
Mhl (no IlTOpOM cn y xae npor pararaa n p eJlUUpHT CnbHo accera firrapyerca C liO· 

MOrublO uccest firr epa MHKPO~-:> BM) MHKpo3 BM nxonar Ii PC)I(I1M J ~ I1UJ IO I'U , 

B KOTOpOM 3 WUU OTClI cn enyioutae napuraer pr-r : 
- ? N( F OIt 8T ATISTI C) - tlHCn o H:~M OP ClIHU U OJUlOii TOtJl<C (J~() !l) ; 
- '! T (O.OoHHH9.9) - Y CTUIIOUI<:U 3 l1Jl,CP)l(K I1 (5 CHM[l0J10 U) ; 

- ? K (1 -1\) - U[,IUOP 1<:llJ1u 6 p oUOIUlOU KpHoo i \ ; 

-? U (1-1\) - Y CTlIlIOlIl\ll IIUnpU)I(CUHlI <:M(m\OIlHlI; 

GRAPHI C B(x) 

DATA: 

TIME: 

VERTICAL HCALE 

- ? MIN (O .O-H~)9,9) - 1I[,I ()Op nauunu IWOPHl-IHIIT j 

-? SCALE ('> 0 ,'1) - M aClIlTUU no n cpTHt<:IIJII1; 

HORIZONTAL SC A L E 

-- ? MIN (O.O-9!HHl) - II[,I60p IIUtllUIU KO OpJ\111l11'l' ; 

- '1 SCALE ( > 0 .1) - MI\(:IIlTII6 no l'0PJI:JOII TlUHI; 

- ? XO (O.O-9H9 ,9) - IWPIIUH 'I'OtH<ll H :IM(lP(~IIIIU; 
- '! XN ( > XO . <!l!l!U I) - f10 CJWJUII III TO 'I/<ll ImMll p c l lllii ; 

- 'l O X ( " 0.1) - 111111 ' M lnl(HY II:lM llplllll l liM II . 
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llanee B aB1'OMa1'HlJeCKOM peacar-re nocne yC1'aHOBKH npofiaaxa B nepayio 

TOlJKY npOBOARTCH H3MepCHHH B BhI6paHHOM pe)I(HMe, Pe3YJIbTaThI H3Mepe

I;lHH O1'06p~aIOTCH B BHAe uaernoro rparpaxa aa sxpaae reneaasopa "Py
6HH U-208" H B BHAe Ta6nHUhI peaynsraroa aa nacnnee. ECJIH He06xOAHMO, 

TO 1'a6mma peaynsraroa nelJaTaC1'CR na uarpportevararourera yCTpoHCTBe. 

B rafinaue ¢HKCHpyIOTCH xoopnanarur llX, 3HaIJCHHH H3McpeHHoro norra 
11 cpenaexsanparaaaaa oniafixa H3MepeHHH. B KOHue H3MepeHHH na nacnnee 
nORBnReTCH CJIeAYlOlllaH HH¢OPMaIlHR: 

?NEW:
 
-8 - soaapaureaae K nasany AHaJIOra;
 

-T - H3MeHeHHe aanepsoca;
 
-K - astfiop HOBOH xanafipoaouaoa KpHBOH;
 

-u - Bhl60p Apyroro HaJIpR)I(eHHH CMerueHHH;
 

-x - H3MeHeHHe AHaJIa30Ha H3MepcHHH;
 

-L - noaropeaae H3MepcHHH B C1'apOM pe)l(l1Me;
 

-M -- nocrpoeaae rparpaxa pesynsraroa npensrnyuiero 113MepeHHR HnH
 

4aCT H ero B HOBOM MaclllTa6e. 31'0 He06xoAHMO AJIR oneparaaaoro BbIRCHe

HfIR nH60 McnKHX neranea 113MepeHHoH KpHBOH B YBenHlJeHHOM MaclllTa6e, 

JIH 6 0 06ruHX aaxoaowepaocrea B YMCHhllleHHOM MaclU1'a6e; 

- P - noaropeaae H3MepeHHH B craposi pC)I(HMe C aanoaceaaesi noaoro 
rpa¢I1KU Ha npeAhITlYIUHH. 

8AKJIIOlJEHHE 

OnhIT npnMeuellHIl MHX-3 IIpH MurUHTHhlX H:JM epcHHHx aa pa3JII1'lHhlX 

Y CTIuroBKll.X OHMO nOKa3UJI DhICOl<:YIO II w~e)l(HOCTh unnaparypsr H yrroficruo 
p a 60ThI C I1 ou. MUrHHTOMOTp (pHc .fi) nOCTUTO"IIIO yuaaepcaneu, 1l0:'lBOJlH(~r 

l1:lM(JPItTh MUl 'UHTllOll n011e PU311HIIHOii t<:OHI!lHrYPuuHH. MI1X·il H:JM CpJI(r r 

PUCIlPCH(lJICIU{(~ /I IlpOCTpWICTJW H /lPCM C/lH MI '/I0UCllllhlX (u IIPCH OJlUX 

0,2 MI<:<:) 3 111ltlCIIHH ItMITYJlhC/lblX H 1I0CTOflllllhiX Mll l ' /IHT H h l X 110J1OU. )~I1 11/I ll o 

;' 0 11 H:lMOPH CMI.IX nonca (8 n OJUu 1UIIll:JO/lOn ) - no 2,5 TJI. ITOI'POIl1ll0CTh 

H:JM Ol w IllUI - (0,1 -0,02) (;:, (n 3UIIHCI1M OCTI I OT p m/(IIMu pU60Thl), tl y llCTlIU

'I'CJII,1I0C'l'h IIpH6 0Pll - lO - f, 'I'JI. MllI<:Cl1M UJIMIUI/ uucr oru HCCJWHycM o r o 

nonn - HoI 0 I<:rll. I"IPI10 0P n O:J/lOJlHOT II:JMllllI lTh TOI I O r pU ( ~H1o H I 'PII ) \HCIlTI,1 

M IIl 'llIITllo r o 1I0JlH rente II II PO CTPUIICT/IO, '1'11 1<: I I 11 0 n puM c lIH , H :JM Opl1 T eJII ,II I1J1 

H PCI 'U C'I'PliPYIOUUIII CliCTOM h l M Ul 'lIllT OM OT p U M I1 X · (j 1I0 3/1 0 JIJilOT 0Pl'IlIIU:l Oo 

/lllTh II ocy ruecrrurn, l1:JMO PCIIHI/ u uicro p u M III ' /I 1I'l'1I0 r O 1l0JIJI C 1I 0M OII~hl() 

rpu x I<:DMllOIIO/lTIIOI 'O ) \11'1'"1111<:11 17 ,H I • OTJI II'Il 1l0 1l\OrOl:1I /l hWO ICl l M II M UT p OJIO

n1"IUCI<:IIMII XIl PUICTUPIIl:TUlClIM U. )~JtI I :'1'1'01 '0 IIllO \) XOJUIMO uuecra 'I'pU'l'u /\ 

U:IMUp lll'UJII ,lIh l n ICllI llUI U COOTl l llTCTIlY IOII \ lJ<: IIP0l'l'lIMMlIUU Ol')UCIIOIICllltt 

W I ll TpCX l l X . MHX · :1 I C I UUI ('j~lY llT ClI 110 HMI'-MIII 'IlIITOMO'I'I'Y , lCOTOphl il 1\11<11' 

Il(iCOJ[lO'l'IIY IO TO '1II0CT h - 10- 1%. HMOC'I'CII UCTI'0 UIIIIIlIi M lIICPOIIPOl~()CCOI "IUrI 

CIW'I'OM II II CUII:J .. C IJ311M 'TI puu on -I (l". PUn l<:'I'plII \l1II p O:I YJII , I'II 'J'OIl IIn :ly UJII, 

1I0-1·IIIH!lII l w Clm -1\1lI!lpOIIIIII . AUlIIlPUTYPIl H IIP01 'PIlMMIIOU OtiOCIiOIIlJIIH() MOI'YT 

' ''1'1'1. l"i ll~ 1 U:IMUIl<JIIIUI JlCIIOJII.3QUIUl/.1 JUIII HC(:.JIOI\ Oll ll/ lI l1l II IIIp O IWI'O enererpn 
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Puc.«. !J1/('UlIIIIU IItU ) MHX 3. 

M a r HI11'11b lX C ~Ic:n~ M, npu :rrO M CMC II HCMhlM :>nC MCII TO M 

np061111 K c J1X, KOII CT P Y KUHlI icoroporo )J.OJ DKII:l 6hlTh 

•
 

IIB n HCT Cfl TOJ lh KO 

m.uronueaa U COOT 

B CT CTfJlUl C XllpaKTC pH hlMI1 I'COMCTpH tl e eKHMH pa:IMepaMI1 a ccnenyerar.rx 
M<lI'llI11'III,I X :)JIe M CII To n . H ClI l'Te M a M CX alll1'le C KO I'O II CP(lMCIL\CIIHH II po6l1HI<a 

8 I1CCJl CH YCMOM O()l> eMe. C O :I) W Ill IOl! IIporpaMMH OC o 6 c cnC'ICIlI1 C 0 6JIW~neT 

60Jl h lllo~i " 1101<O C1'1>1O 11 ynuuc pcunsno crr.ro ~{ n 0 3 UOJIII CT IlhIIl Oj-lHTh KOI W'l' 

uyro 1111(llOPM Hl lIlJO II lI ilH f lO JW e YJlOfillOH Cj )() P MC , 
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HET Jrn TIPOBEnOB B BAllIER SHBnHOTEKE?
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