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Y crrewHoe cf>YHKUHOHHposamte Hyt<JIO'IJ)OHa w CBepXITpOBO,l($!LIJ;ero yCKOpi-ITe.rui 

peJHITHBHCTCKHX 51)1;ep [I) ~ HeB03MO)I(HQ 6e3 Ha,!:I:C)KHOfi: CHCTeMbl KOHTpOmi TeMITepaT)'p BGeX 

era JJieMeHTOB. MarmrTHafl crpYKfYpa H)'KJIO'IpOHa, HMeiOLIJ;ero nepwMerp -252 M, 

BKJII04aeT 96 )J}InOJihHbiX MarHHTOB ,ZI)UiHOi:f 1.5 M KaJK.D.bJi.:f, 32 c}JoKyCHpYJOlli,He l1 32 

.LI.e¢oKyCMpyiOlli,He KBa)l.pyiTOJibHble JIHH3bl ,ll)IHHOfi: ITO 0.45 M. CHcreMa oxna)(():{emrn [2] 

HYKJI01]_)0Ha COCTOHT 113 JJ:BYX ITO.[\CHCTeM, Ka)K)l.aH M3 KOTOpb!X 06CJI)')KI-IBaeTCH OT,IJ;eJibHbiM 

renweBbiM pelf>pU>KepaTOpOM, o6ecnel.fHBaiOII.(HM OXJia)K)l.eHJ·Ie ITOJIOBHHbl KOJibiJ,a yCKOpHTeJUI 

(p11c.l). f'em1H HanpaBJrnerc51 m pe¢pwmepaTopa s KpHOCTaT, muaiOlll.MH" KOJIJieKTop. K 

KOillleKTopy napaJI.JieJibHO ITO,l(KJIIO":IeHbl OXJia)l()l.aeMbie C1p)'KTypHbie MarHMTbi 11 m:IH3bi, a 

TlliQKe Hecrp)'KTYpHhie :meMeHThi - ycKOp»IOI.QHe CTaHI~m1, BBO,IJ.HOH MarHHT, Y3flhl 

H3MepHTeJJbHOrO nepHO,IJ.a H )J.p • 

BOK!::IljMHb!i'i 
KO>KljX 

'JJ,I-inOflb.Hb!i'i MB.rHI-iT 

KB6,1lpynOflbHb!i'! MO.rHHT 

T9n110BOiil 3Kp8.H 
nVJTO!OW,J..Iii! KOflf19KTOp 

OTBO.!J,~W,VIVI KOJ1f19KT0p 

"'· 
Puc. 1. CTpyKTypHa}l cxeMa cucTeMbi oxna)K.D;eHHH uyKnoTpoua 

B Ka>K,UOM )J,HITOflbHOM H KBa,n,pynonbHOM MarHHTaX renHfi H3 DH.TaiOI.Qero KOJmeKTopa 

ITOCJie,IJ.OBaTeJlbHO I1pOXO,llHT 06MOTKy, Tpy6K)' .lJ.lUI OXJIIDI{)WHHH HpMa H C6paChiBaeTCH 8 
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OTBOi(HirtuH KonJieKTOp. lloTOKM renH» BXO.U»T B KOJihl.lO HyKnOTpoHa B 1-talJane 

TpeThCfO M KOHl.{C BTOpOrO cynepnepHOJJ;OB. B COOTBCTCTBHM C 3THM O,Ulta 

no.n_cwcTeMa o6ecnelJMBaeT oxna)K,UCHMe 3-ro, 4-ro, 5-ro 11 6-ro cynepnepHO,UOB 

C'nesoe" mielJo), a BTopa» - 2-ro, 1-ro, 8-ro M 7-ro cynepnep11o.n;os C'npanoe" 

TIJICIJO). Ka)K,ll;Oe TIJICIJO BKJUOlJaeT B ce6SI TaK:>Ke a30THyiO MarHCTpaJib JJ;JI51 

OXITa)K)l_CHMSI :>KH)l_KHM 330TOM 3KpaHa ,UHaMCTpOM 

3JieMeHThl CTPYKTYPhi KOJihU.a. 

490 MM, OXB3ThiBaiOU~CfO 

):(JIM H3,UC>I<HOfO KOHT}JOJIH npOlJ.CCCa OXJJa)K,ll;CHMH H TIOCJICJJ.yiOw,ero 

no,ll_,Uep)f(aHIUI 3KcnnyaTaU:HOHHoro pe)f(MMa Heo6xo,UHMO H3MejJ»Th TeMnepaTypy c 

nepHO,UOM He 6orree l 0 c B Tpex TOIJKax Ka)f(,Uoro MarHHTHoro 3JieMeHTa cTpyKTYPhl 

H H3MCpHTCJlbHOfO .nepHO,[(a, B .LJ:CBHTI1 TOlfK3X BBO.LJ:HOfO MarHHTa, a TaK)f(C B JJ;BYX 

TOlfKax 6oJihiiiMHCTBa HCCTPYKTYPHhiX 3JieMeHTOB. )l;n» 113Mepemui TCMnepaTypbi 

aJOTHoro 3KpaHa npe.uycMoTpeHo I 0 TepMoMeTpon, 113 KOTOpbiX 8 ycTaHOBJICHO- B 

KpHOCTaTax JII1H3 7)]), 7<!>2, 8)1;4 11 MaiHHT-<i 5M4B (no 2 TepMOMCTpa Ha 

3J1CMCHT) 11 ITO O,ll;HOMy - ,UJIH KOHTp01I51 TCMTiepaTyp 330THbiX 3KpaHOB 

H3MCpHTCJlhHbiX nepHO):(OB 
11
TipaBOf0 11 H 11JICBOf0 11 TIJIClJ KpHOfCHHOtf CHCTeMbl 

KOJibU.a HYKJIOTpoHa. TeMnepaTypHhJe ,l(aPmKH B MarH11THhiX 3JICMeHTax yCTaHOBJICHhi 

Ha BXO)J;aX remm B 06MOTKY H OXJ13)K.LJ:aiOW,YJO 51pMO Tpy6Ky, a TaK)I{C Ha BXO,ll;C reJIHH B 

OTBO)J;HW:Htf: KOJIJICKTOp. B HCCTpyKTypHbiX 3JICMCHTax .n;aTlJHKH, KaK npaBHiiO, 

paCITOJIQ)f(CHbi Ha BXO,UC 11 BbiXO}lC fCJIHH 113 3JICMCHTa. EOJiblliOC cyMMapHOe 

KOJIHlJCCTBO TOlJCK KOHTpOJIH TeMnepaTyp (6onee 600), y.UaJICHHOCTb }laTlJHiWB OT 

l13MepHTCJibHOtf annapaTyphl Ha 3~3llHTCJlhHbiC paCCTOHHHH (50-100M) H HX 

pacnono>KeHHe 

(yCKOp.SIIOllJ;I1C 

B6JIH3H HCTOllHHKOB CHJibHbiX 31ICKTpOMarHHTHblX HaBO,llOK 

CT3Hl.{HH, 3JICKTpOTCXHHliCCKHe arperaThi, CHCTCMhl 

BbiCOKOllaCTOTHOrO flHT3HH.SI JIHHCtiHOfO YCKOpHTCJl51 11 ,Up.) HaKJl3JJ;biB3JOT )I(CCTKHe 

rpe6oBaHHH K H3MCpHTCJlbHbiM Tp3KT3M, CB.SI3aHHhiC, npe)K,llC BCCfO, C HX 

flOBhllllCHHOti IlOMCX03a~H~CHHOCThlO. B HalJaJie I}POL{CCca OXJI3)KJJ;CHHH, KOf).l;a 

OXJia)J(,li;3CMbiC 3JICMCHThl ycKOpMTCJIH HMCIOT KOMH3THY-IO TeMnepaTypy (""' 290 K), · 

,llOOYCTHMOti HBJI51CTCH norpelllHOCTb 113MCpCH11ff OKOJJO lK. no Mepe 

npM6JllDKCHHH TCMnepaTyphl 3J.ICMCHTOB K 3KCnJiyaTal.{HOHHbiM 3H3lJCHHHM 

(~ 4.5 K), Tpe6onaHHe K TOlJHOCTH mMepeHHti noBLilllaCTC.SI H cocTaBn.SieT 0.05 K. 

B K3llCCTBC ,r:J;aTI.IHKOB TCMnepaTyph! 11CTIOJib3YIOTC51 HCCJIC.LJ:OB3HHbiC 1<1 

npe,n;JIO>KCHHbiC B JIB3 (3] KpHOrCHHbie .TepMOMCTpbl Ha OCHOBC cepHtiHoro 
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pe3HcTopa TBO. HoMHHaJibHbie 3HalleHHH conpoTHBJICHHH HCflOJih3YCMhiX HaMM 

pe3HCTOpos BLI6paHhJ B npeJJ;enax I K0M. 

3aBHCHMOCTb TCMilepaTyph! pe3HCTOpa OT H3MCpCHHOfO 3HalfCHH51 

COilpOHIBJICHH51 npe)lCTaBJIHCTC51 B BH.LJ:C TIOJIHHOMa 7-tf CTCilCHH 

' T=L C, ( Ro/ R )", ( 1) 
n~o 

r.ue R - H3MepeHHoe conpoTHBJICHHe TepMoMerpa, Ro = 1000 OM, Cn - K03!}Jc}>wu.weHThi, 

Onpe,llCJlHCMbiC ITO TOlJKaM rpaJzyHpOBKH MeTO)lOM HaHMCHhlliHX KBaJ.(paTOB. )l;JIH 

HHTepTIOJlHl.{HH flO !}JopMyne (I) 8 HHTCpBaJle TCMnepaTyp 4- 300 K C TOllHOCTbiO BbllliC 

0.5 % HC06XO).I;HMO HCil0Jlb30BaTb HC MCHCC 8 TOlJCK rpa,n;yHpOBKM COIIpOTMBJlCHMH 

TCpMOMCTpa, paBHOMCpHO pacnOJIO)J(CHHhiX B YKa3aHHOM HHTepnane TCMnepaTyp (4]. 

Bee TeMnepaTypHhie .naTllHKH HYKJIOTpoHa coe.nHHCHhi TaK, lJTO o6pa3yiOT 

l 0 H3MCpHTCJlhHhiX I.(eneH, B Ka)K.UYIO 113 KOTOpbiX flO).I;aeTC51 TOK l 0 MKA OT 

OTJlCJibHOfO HCTOlJHHKa. fipH T3KHX 3HallCHHHX TOKa HarpeBOM pe3MCTOpOB MO)J(HO 

npeHe6pellh. 11cTOIJHHKH TOKa BhmonHeHhi a cTaH,n;apTe KAMAK. ·B 6noKe 

C.LJ:HHHlfHOH llUipMHhl pa3MCLIJ:aiOTCH liCTbipe H30JIHpOB3HHLIX HCTOlJHMKa TOKa. 

fanhBaHHllecKa51 pa3B»3Ka ocyLIJ:ecTBJIHeTc.SI c HcnoJih30BaHHeM TpaHc!}JopMaTopoB. 

BbiXO.UHOe conpoTHBJieHHe HCTOlJHHKa (.D:HHaMHlJCCKOe) COCT3BJIHCT 1011 OM, 

.n;Hana30H conpoTHBneHHti Harpy3KH l - 500 KOM. 

CTpyKTypHa» cxeMa o,n;HoH 113 .n;ecHTH H3MepHTCJihHhiX u:eneti noKa3aHa Ha 

pHc. 2. B Ka)J(JJ;YIO u:enh BXOJJ;HT 60 flOCJIC,UOBaTCJILHO COC,UHHCHHhlX 

TCpMOpC3HCTOpOB H 4 npel.{H3HOHHhiX TCCTOBblX pC3HCTOpa C npe,UBapHTCJlbHO 

H3MepeHHhiMH c BhiCOKoti TO"'HOCThJO 3HalJeHH51MM conpoTHBJieHM.SI. BoceMh f.\ene:H 

o6pa3yJOT TeMnepaTypHble ,n:aTlJHKH, ycTaHonneHHLie B CTPYKTYPHhiX 3JieMeHTax 

Ka)J(,UOro 113 BOCbMH cynepnepHO,UOB_. B JJ;CBHTYIO 1.\Cflh BKJliOlJCHbl )J,aTlJHKM, 

ycTaHOBJICHHbiC Ha yqaCTKC BBO)J;a feJIH.SI, B 3JICMCHT3X H3MCpHTCJlhHOfO nepHO.z:ta, a 

TaK:>Ke n HH!}JneKTOpHOM MarHHTe. B I0-10 u.enh BXO,lJ;HT TepMoMeTpbi HecTpyKrypHhiX 

3JICMCHTOB H a30THhlX 3KpaHOB. 

CHCTCMa H3MCpCHHH 11 KOHTpOJISI TCMnepaTyp 3JICMCHTOB HYKJIOTpOHa 

coJ,UaHa Ha 6a3e KOMTILJOTepa nonhtweHHOH Ha.uemHOCTH THna Industrial PC 

!}JHpMbl Advantech, BKJilOliCHHOfO B JIOK3JlhHYIO BblliHCJIHTCJibHYIO CCTh 

YCKOpHTCJibHOrO KOMilJICKCa. I13MCpHTCJihHaH 11 BCilOMOraTCJILHaX 3JICKTpOHH3.SI 

' 
annapaTypa BblflOJIHCHhl B cTaH,n;apTax PC 11 KAMAK 11 pacnorromeHhl B THITOBOM 
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}J;OMHKC }J;JI.SI 1>H3H'-ICCKHX 3KCnepHMCHTOB (KOHI_\CHTp3TOp ,l\3HHbiX) B L{CH'I'JlC 

YCKOpHTCJibi-IOfO 33Jia KOpnyca Nl Ha paCCTOHHHH- 50 MOT TCMnepaTypHbiX J];aT'-!HKOB. 
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PHc.2.CrpyKTypHa}l cxeMa OT.UeJibHoH H3MCpHTeJibHoH uenH 
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KOMOblOTCp C MOHHTOpOM 11 Bbi.LlBHJKHOi::f KJI3BH3Typoi.:f, J];Ba KpeHTa C 3KTHBHOH. 11 

naccHBHOH annapaTypoti KAMAK, a T3K)f(e Ka6enhHa.SI c6opKa pa3Mell.{eHbi B 

CTaH,napTHOti cToMKe OnbiTHoro npOH3BOACTBa 01151:11. KpeHT c aKTI1BHOi1 

annapaTypoH. KAMAK noJJ;KJIIO'-ICH K 3BM qepe3 KpeHT-KOHTponnep KK-nK. 

Ou;mpponKa CHrHanon OT TCpMo,naT'-IHKOB ocyil.{eCTBJI.SICTC.SI c noMOil.{biO aHanoro­

u;w¢ponbiX npeo6pa3onaTeneti (AUn) HHTerpHpyiOil.{ero nma AD 1170 ¢HpMhi Analog 

Devices. Ha ocHone yKa3aHHbiX AIJ.II HaMH pa3pa6oTaHbi B cTaH.uapTe PC 11 

11CflOJib3YJOTC» J];Ba nma 113MepHTCJihHbiX MO)zyJICi1 - Ha 4 H 8 i<aHaJIOB 113MepCHI111. 

KoHCT_PYKl.\H.SI HCnOJib3YCMOM annapaTypbi fl03BOJI11CT ycTaHaBJIHB3Tb B KOMflbiOTCp /l.O 

12 no.n,o6HbiX MOJzyJieH. DopTOBhiC npou:eccopbi AD1170 .n,aiOT B03MO)f(HOCTb 

nporpaMMHO 3a)l;aBaTb pa3p.SI,D.HOCTb AU.TI OT 12 ,a;o 24 11 npeM.sJ HHTCrpwponaHM.SI I, I 0, 

16.666, 20, l 00, 166.667 11 300 MC. HaMH 11CflOJib3YIOTCH 15 pa3pH,l\OB OJIIOC 3H3K M BpCMH 

MHTCrpHpOB3HH.SI 20 MC. 

CHfH3Jibi OT TCpMO,l\3T'-IHKOB B )l;Hana30HC ypOBHei1 10 - 50 MB B K3)K,ll;Oii. 

l13MCpHTCJibHOti uenH no OOMCX033Il.{l1Il.{CHHbiM Ka6en»M noJJ;aiOTC» Ha 

JJ;11lfllflepCHI_\l1aJibHbiC BXO,ll;bl 64 _K3H3JibHbiX 3HanOrOBbiX KOMMyTaTOpOB, MMClOI.l{HX Ha 

BbiXO):{C HHCTpYMCHTMbHhiC M3ClliT36HpyiOil.{HC ycHJIHTeJlH c K03lflcj}HUHCHTOM nepC):{3'-111 100. 
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Ar.mJIHTYJlbl CHI'H3JIOB nOMCX npH 3TdM COH3MCp11Mhl C ypoBH.SIMH OOJIC3Hb!X CHrHaJIOB. 

YCHJICHHbiC CHrHaJibl B ):{HanaJOHC aMnJIJ.1TYJl 0 - 5 BOJibT nocTynaiOT Ha BXO.Ubl 

cooTBCTCTBYIOil.{HX KaHan on AD 1170. 

,.lJ,JUI COKpail.{CHHH o6Il.{Cf0 BpCMCHI-1 H3MCpCHHi1 npHMCHCH CJICJJ.YIOLUH?i a.nropHTM 

cfJyHKUHOHHpOB3HH.SI AlJ.fl COBMCCTHO C COOTBeTCTBYJOlUHMH KOMM)'T3TOp3MI1, Ka)K)lblfi. UHKJI 

H3MepCHHH H3411HaCTC51 C nporpaMMHOi1 HH11UHaJIH33L{HH KOMMyTaTOpOB, Bbl3biBaiOil.{Ctf B 

K3)1()1,0M H3 fll.iX yCTaHOBKY 1-rO KaHana. flo OKOH43HI111 :nana HHHUHaJII13al{HH np0113BOll51TC51 

OOCJIC)lOB3TCJibHb!C Q)f(HJ];aHHJI fOTOBHOCTCH KOMMYT3TOpOB 11 JanycKH COOTBCTCTBYIOWHX 

AU.fl. 3anycK nocne.nHero 10-ro AUfl JanepwaCTc.sJ nepexo.uoM K O)I(H)laHI110 KOHUa 

npeo6pa30BaHI1H 1-ro, KOTOpOC JJ,JII1TC51 OKOJIO 20 MC. flOCJIC OU:HcfJpOBKH CHfHaJia 

nepBhJM AUfl npomBOll.HTCH Cl!HTbJBaHHe 11 6y¢epH3aU1151 nony4eHHoro 3Ha4CHH.SI B 

03M.SITI1 KOMObiOTCpa. 3aTeM OCYlUCCTBJI.SICTCH HHKpCMCHTHpOB31-111C 04CpCll.HOI'O 

KaHana 1-ro KOMMyTaTopa 11 nepexon K o:am11.aHHlO KOHQa npeo6pa3onaHHH cne.uyiOwero 

AU.fl H T.Jl.. TaK KaK ou.mjJponKa Cl1rHanon BCCMH .uec.SIThtO AUfl npOHCXOJliiT 

napaJIJICJlbHO, TO COCTO.s!HHC HX fOTOBHOCTH B03HHKaCT n04TH O)lHOBpCMCHHO H 

C'-111Tb!B3HHC ,ll;llHHbiX, COOTBCTCTBYlOil.{HX O)lHH3KOBblM HOMCpaM KaHanon 

KOMMyTaTOpOB, OCYil.{CCTBJIHCTC51 npaKTH'-!eCKH 6e3 OOTCpb npeMCHH Ha 0"1Kil11.3HH.SI 

roTonuocTeH AUfl H KOMMyTaTopon. OnHcaHHaH BbJrue npoue11.ypa .un51 Ka>K.uofi napbi 

KOMMyTaTop - AUfl noBTOp51eTC.SI 64 paJa, H" necb npouecc H3MepeHHH npH 3TOM JIHWb 

HCMHOfO npCBblllJllCT 1.28 C (20 MC X 64) 11 COCTaBJI51CT - 1.4 C. 

MaTeMaTH1JCCKOe o6ccne4CHI1C 3aJJ,a'-IH BKJII04aeT n ce6.SI nne nporpaMMhl. 

0):{Ha 113 HHX ocyl.l.{CCTBJI51CT H3MCpCHHH, KOHTpOJJb napaMCTpOB KpHOfCHHOil CHCTCMbl, 

o6pa60TKY 11 OT06pa)I(CHHC HHcfJOpM3L{HH, a T3K)I(C apXHBHpOBaHHC )lllHHbiX B K3)1(Jl0M 

UHKne ycKopHTenH Ha ):{HCKe cepnepa. BTopa.SI nporpaMMa noJnon.SieT npocMaTpHBaTb 

KaK apX11BHyiO, TaK H TCKYil.{YlO HH<POpMal{HtO c JII06b!X KOMnhtoTCpOB, BKJilOlJCIUihiX B 

JIOK3JihHYIO Bbl4HCJIHTCJibHYlO CCTb HyKJIOTpOHa. 

flporpaMMa H3MepeHHH MO)f(CT pa6oTaTb n pa3JIH1IHbiX peJKHMax. YCTaHOBKa 11 

CMCHa pC)I{HMOB pa60Tbl npOI13BO):{HTC.sl B JJ,H3JIOfC C HcnOJlb30B3HI1CM KJI38113Typbl 

KOMnhiOTCpa C OOMOil.{blO COCUH3JihHblX nepCHOCHblX KHOn0 11HbiX 0<11H~Jieii. 

OO):{Klll04CHHbiX K KOMDbiOTCpy lJCpC3 BXO}J;HOH pCfHCTp, a T3K)f(C C JII06oro 

KOMnhlOTCpa, OO)lKJil04CHHOI'O K JIOK3JibHOi1 Bbi•IHCJIHTCJibHOH CCTH HYKJIOTpOua. Pa6oTa 

H3MCpHTCJibHOfi. nporpaMMbl HHI1l.\H<IJII13HpycTCH npHXO):{OM 113 napaJJJICJihll61ti BXO}\liOii 

perHCTp (flBP) HMnyJtbCa KOHUa aKTHBHOfi. 113CTH 1~11KJia ManmTHOI'O OOJI51 ycKOpliTCJHI, 

nocne qero BhinOJIJHHOTC51 H3MepeHI151 H C'-IHTbiBaHHC HJMepeiHthiX 3Ha4CHHH 113 AUO. 
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3Ta ¢a3a pa60Thl 3aHHMaCT 1.4 C, liTO 003BOJIHCT BblnOJIHHTh H3MCpCHI'IH 3a BpCMH miy3hl 

MCJKllY UHKJiaMH 11 TCM CaMbiM YMCHblliHTh HJIH fiOJIHOCThiO HCKJil04HTh H3BOllKH, 

Bhl3biBaCMhJC BhlCOK043CTOTHOti yCKOpSIIOI..UCfi CHCTCMOti HyKJIOTpOHa. KaK yJKe 

ynOMHHaJIOCb BhllliC, B UCflh K3/K.ll.Of0 113 10-TH HCT04HHKOB TOKa BKJllO'ICHbl 

rJOCJIC.lJ.OBaTCJibHO C TCpMO.lJ.3T4HKaMH 4CTblpC npCUH3HOHHbiX K3JIH6pOBQlfHblX 

pC3HCTOpa. 11cnOJih3Y11 H3BCCTHbiC 3H34CHHH COnpOTHBJTCHJ-fti llBYX 113 UHX H 

COOTBCTCTBYIOWHC HM flOK33aHH11 AUfl, flOIIY43CM B K31Kl1,0M UHKJlC H3MepeHHH 1lJI11 

KaJKnoH m 10-TH H3MepHTCJibHhiX ueneH KoJ¢QmUHCHThl K 11 P KaJIH6poso4HhiX np11MhiX 

r = K *a+ P, (2) 

rne a- noKa3aHH11 AUn, r- H3BCCTHbie 3H34CHH11 conpoTHBJieHHH TCCTOBhiX pc3HCTopos. 

no noJiy4CHHOi1 KaJm6poB04HOi1 np11MOti K3)1(11,0MY 113MCpCHHOMy 3H34CHHIO AU.TI 

CT3BJ1TC11 B COOTBCTCTBHC BCJIH411Ha COnpOTHBJICHHH pC3HCTOpa. f1p11 JTOM CTCfiCHh 

COBfl31lCHH51 H3MCpCHHhiX COOpOTI1BJICHHii 11.BYX TCCTOBhiX pe:mCTOpOB, HC 

Y43CTBOB3BlliHX B K3JIH6pOBKC, C HX 113BCCTHhiMH TO'-IHhlMH 3Ha4CHH11MH 

conpOTHBJICHHif CJIY)KHT KpHTCpHCM T04HOCTH H3MCpCHHfi. 

Hap1111.y c 3THM pe)I(HMOM ( 11aBTOKaJIH6poBKa") npe11,ycMorpeH pe)I(HM, B KOTOpoM 

KOHCTaHTbl K H p npSIMOi1 (2) OnpC)l.CJI11lOTCSI HC 113 H3MCpCHHi1 COnpOTHBJJCHH?J: TCCTOBhiX 

pC3HCTOpOB, a 33J{aiOTC51 OT)J,CJibHO J{JlSI K3)1(1lOrO TCpMOpC3HCTOpa. flocne 

H3MCpCfHHI conpOTJ1BhCHHi1 no QlopMyJIC (I) Bhi4HCJI11IOTCH TCMnepaTypbl .[{JI$1 BCCX 

TCpMOpC3HCTOp0B. Pe)fCHM H3MepCHH51 C aBTOKaJ1116pOBKOfi H3MH HCfiOJih3YCTC51, KaK 

npaBHJIO, eo spCM11 ceaHca pa6oThi nyKnorpoHa, a 6e3 asToKaJIH6posKH npoH3BO)l.I1TCH 

KOMnJieKcHaH HacrpoHKa annapaTyphi nepen ceaHcoM. 

KOHTpOJib TCMnepaTyp flOCJIC OXJiaiK.[{CHI151 KOJlhL{a 33KJllOlJaCTCSI B nponepKC BCCX 

H3MepeHHhiX 3Ha4eHHti Ha npeBhllliCHHe )l.OnyCTHMoro ypoBHH 9 K lll151 remieBhiX 

CTpyKTyp (TCMnepaTypa nepeXO)l.3 CBepxnpOBO.Lt:51LU.HX 06MOTOK MarHHTHhiX 3JICMCHTOB 

B HOpM3JlhHOC COCTOHHHC) 11 90 K llli51 330THbiX (TeMnepaTypa a30THhiX 3Kp3HOB, 

npeBbllllCHHC KOTOpofi CHfHaJIH3Hpyer 0 HC)J;OCT3T04HOM paCXOJ~C a30T3 Ha OXJiaiK)l.CHHC). 

J1Jo60C npCBhllllCHHC TCMnepaTypbi Bhl3hiB3CT OOHBJICHHC 3BYKOBOf0 11 CBCTOBOrO 

CHrJiaJIOB, a TaKIKC KOMaH,IJ;hf Ha 6HOKHpOBKY U.HKJJa. 

,Ll,JIH f!OJIY4CHI1H 0rJTHM3JihHOfO pCIKHMa 0XJ13)1(J{CHI111 11 ero flO)]Jl.ep)l(aHH51 B 

TClJCHHC BCCrO CCaHC3 pa60Thl yCKOpHTCJI.SI Ba)f<HO T3K>KC JHaHHC HCKOTOpb!X 

napaMCT}JOB CHCTCMhl KpHOfCHHOrO o6ecnC'-ICHI151. K HHM 01'1-j0C1!TCSI ll3BJICHHC reJIH51 B 

Op51MOM H o6paTHOM nOTOK3X npaBOfO 11 JICBOfO OOJIYKOJICU KpHOCHCTCMhl, nepen3)l.hi 
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3THX nasneHHfi, ypoBHH reJIH11 B J{BYX cenapaTopax 11 cocy)l.ax ,Ll,hiOapa KpHoreHHhiX 

pe¢pH)I(Cparopon KIY-1 11 KrY-2, J{asneHHe 11 yposeHh 330Ta n raHrce. OnepaTHBHoe 

113MCpemte nepC4HCJICHHhiX napaMCTpOB TaK/KC npOH3BOJ{HTC.SI B paMKaX CHCTCMhf 

TCpMOMCTpHH. I1o)J;p06HOC OflHC3HI1C .n:a'fliHKOB ypOBHCi1 11 J];aBJICHHH C annapaTypoH 

npCJlB3pHTeJihHOi1 o6pa60TKH CHfHaJIOB 6y)J;CT ,L{aHO B OT,L{CJihHOii ny6JIHKai~I111. 

CHrHaJJhi oT naT4HKos no noMexoJ_ai.I.\HI.I.\CHHhiM Ka6enSIM MHHoH ~so M 

Tp311CnopTHPYIOTC51 B KOHUCHTp3TOp Jl3HHbiX 11 fiO,L{aiOTCH Ha BXOJ{hl p33pa6oTaHHOf0 

HaMH 6noKa Al.J.TI-13, COBMCUJ,aiOII.{CrO B ce6e 3HaJIOrOBhli1 J];HtflcflepeHUHaJihHblH 

KOMMyTaTop Ha 64 KaHana 11 l4-pa3p».Lt:Hhli1 AUII MHTCrpHpyiOmero THna c npcMeHeM 

npeo6pa3onaHHH 100 MC H6y¢epHoi1 naMHThiO 16 K crron. 

IIony4eHHhie 11,aHHbie rrocne KaJKnoro UHKJia H3MepeHHH 3anHChJBaiOTC11 B tflaMn 

TCKYII.{Ci1 HH<fJOpMal{HH Ha J{HCK CCTCBOfO cepsepa, pacnOJIO)I(CHHOfO B TIOMCI.l.(CHHH 

UCHTp3JlbHOf0 nyJihT3 ynpaBJICHH.H HyKJIOTpOHa Ha paCCT051HHH ~400 M OT 

H3MCpHTCJihHOi1 annapaTypbl. 3TOT tflai111, 11,JIHHa KOTOpOrO COCTaBJI»eT 1336 6aifTOB, 

J{OCTYOCH ,[{11>1 4TCHH11 C JII06oro- KOMflbiOTepa JIOKaJibHOtf Bhi4l1CJIHTeJihHOJ.:i CCUI 

HyKnorpoua 11 o6HOBJIHeTCH Ka)f{)l,hli1 L{HKJI M3MepemtM. KpoMe Toro, K31K)J;bie 30 MHHYT 

npOHCXO,li;HT 33flHCb :nofi HH!f>OpMaU,HH B apxHBHhli.f <l_)ai1JI ,li;HCKa CCpBepa, TaK)KC 

J{OCTynHhTtf J{JIS!lJTCHHH C y,uaneHHhiX KOMflhlOTCpOB. 

B. nporpaMMe npe.n.ycMoTpeH cneuwanhHhiH pe:>ImM pa6oThi - peiKHM JKcnpecc­

onpoca. B 3T'?M pe~KHMC H3MCPCHH>1 npoH3BOJ{HTC11 JIHlllh .lUISI 3a)J;aHHoro B J{HaJIOre 

Ha6opa (HO HC 6onee 10) TCpMOpC3l1CTOpOB. llpH 3TOM HenpepblBHO onpalliHBaiOTC11 

TOJihKO YK333HHbiC TCpMOpC3HCTOpbi, H H3MepeHHhiC TCMnepaTyphl npe!!;CT3BJISIIOTC5I B 

rpa¢H4CCKOM BH.IJ.C K3K ¢YHKUHSI BpCMCHH OT HalJaJia 3KCnpCCC-Onpoca. f1p11 BbiXO):{C H3 

JToro pe>KHMa nony4eHHaSI HH~OpMai~HH MO)I{CT 6bJTh coxpaHeHa no rpe6onaHHIO B 

OTJ{CJibHOM ¢ai1ne .[(JISI CC flOCJIC.IJ.YlOI.l{CfO npOCMOTpa. YKa3aHHhii.f pCIKHM 

4pc3Bhl4ai1HO sa}!(eH npH HCCnenosaHHH rrpon;eccos nepexo)J;a csepxnpoBOJ{.HlllHX 

06MOTOK OTJ{CJibHbiX MarHHTHhiX 3Jif:MCHTOB B HOpMaJibHOC COCTOSIHHC, a TaKJKC npH 

H3CTpOi.fKe )1;3TlJHKOB HOpMaJibHOi1 4Ja3bl 11 CHCTCM JBaKyal{HH 3anacCHHOif B 

MarHHTHbiX JJICMCHT3X 3HCpnfH. 

PHC.3 HJIJIIOCTJmpyeT HCflOJih30B3HHC pe)I{I1M3 3KCnpecc-onpoca np11 H3Y4CHHJ.1 

npOUCCCa nepeXOJ{3- 06MOTKH 1-ro llHfiOJibHOro MarHHTa l13MCpHTCJibHOrO nepHO,ll;3 

npasoro nnelJa B HOpMaJibHOC COCT051HHC, HCKYCCTBCHHO Bbi3B3HHOrO flO,IJ;OrpeBOM 

o6MOTKH cneuHaJihHhiM no,uorpeBaTeJieM. BpeMSI rennosoro B03)l.ei1cTBHH e 

JKCflCpHMCH're 6biJIO ~ 10 C. 
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100 200 300 400 500 
ua~aao 3KCnPeeo-onPoca: 15:35:47 31-05-1995 
Ha~aao OPVAOTaDaUHMR Ha 3KPaHe CMe~eHO OTHOC.MTVRbHO Ha~aaa OOPOCa Ha 
ROCRVAHVV M3MQPQHMV CMV~VHO OTHOCHTVRbHO Ha~aaa ORPOCa Ha -- . 

PHc.3 li3MeHeHHe TeMneparyp pa3HhlX LJacTeH .D.HllOJThHoro Marmna 

I13MepHTeJ1bHOrO nepHO)la npH JIOKanhHOM llO,ll;Ol'peBe 06MOTKH 

t,ce-K 

200 CVK 
743 ceK 

KaK Bl1t\HO 113 pwcyHKa, nepBbiM no npeMemi noLJyacraoaan noBhiUJeHHe 

TeMnepaTypbl ,1:\H.TLJHK-Tl (BXO)J, remHI B 06MOTKy), HCfiOCpCt\CTBeHHO nOCJIC KOTOpOfO 

yCTaHOBJICH OO.ll;OrpeBaTCJih. 3a<J>HKC11pOBaHHbiC pe3KI1e CKalJKH TeMnepaTyphl Ha 3TOM 

.ll;3T4HKe CBM,neTeJihCTBYIOT 0 JIOK3JihHbiX nepeXO,I:\3X )f{I1,[\K0f0 remu1 (11COhiT3HI1H 

npOBO,[\HJIHCh qepe3 4 CyTOK C MOMCHTa H343JI3 OXJ13)J(,[\CHI1H, KOf,l:\a OXJI3)f{,[\3l0ll.l11ti 

fCJIHti 11CfiOJih30B3JICH y:>Ke B )f{J1,[\KOM BH,ll.C) B 60JICC Tennoe napoo6pa3H0e COCTOHHMC. 

Cne.n;yiOLQee no apeMeHH noBhlllleHwe TCMnepaTyph! 3a<J>wKcHponaHo Ha ,naTLJHKe T2 

(BXO,[\ reJIH.II B OXJia)l{)laiOLQYIO HpMO Tpy6Ky) H C H3H60JihLUeti 33,ll;Cp)f{KOti :no 

noBhillleHHe 3aQlwKcHpoaauo Ha )1.3TLJHKe T3 (Bhixo,n ren11.11 H3 JJieMeHTa), r,ne 113-3a 

TenJIOBOti HHepU,HH H3MeHeHH.II TCMnepaTyphi M3KCHMa.JihHO Cflla:>KCHhl. 

no 3anepmemm BhiLJHCneuwti H 3anMCH ,naHHhiX Ha ,nwcK cepaepa nonyqeuua.11 

l1H<}JOpM31J;HH OT06p3)1{3eTCH Ha 3KpaHe 113MCp11TCJibHOfO KOMnhiOTepa, a C nOMOLQbiO 

HHTepcfletica llL(TM-01 - Ha JJ;BeTHOM TCJICMOHHTOpe KOHl{eHTpaTOpa ,naHHbiX. KpoMe 

TOfO 811,[\eOCHfHaJibl C ,ll;OfiOJIHHTCJihHbiX Bh!XO,li;OB HI.J;TM-01 C nOMOlUblO cneL{I13JihHbiX 

6JIOKOB pa3MHO)f{3IOTCH 11 nepe.n;aJOTCH BCCM 3ai1HTCpeCOBaHHbiM CJ1y)K63M 
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YCKOpHTeJJbHOfO KOMOJieKCa .lUIH BOCnpOl-13BCJlCHI1H Ha TCJieMOHHTOp3X. PeaJIH30B3I-:Ibl 

CJICJlYIOLQHC BapHaHTbl npCJlCT3BJieHI1H MH~)OpMaut-111 Ha 3KpaHaX TCJICMOHl1TOpOB: 

- T36JH-1lJ.3 113MCpCHI-:IhiX 3H3l-!CHI-1ti TCMnepaTyp JJICMCHTOB I- 4 OKT3HTOB HYKIIOTpOHa; 

- Ta6mH~a 113MCpeH1-IbiX 3HaYCH11ti TCMnepaTyp 31ICMCHTOB 5-8 OKTUHTOB; 

- Ta6mn~a I-13MCpCHHbiX 3H3LJCHI-1H TCMnepaTyp 3JICMCHTOB 113MCp1-1TCJlbHOfO nep110Jl3; 

- pacnpcneneHHC TCMnepaTyp BCCX 3JICMCHTOB HYKJIOTpOH3 B BI-1JlC fHCTOrpaMMbl; 

- 3BTOhtaTI-11ICCKOC LJepe)lOBaHMC nepC41-1CJICHHbiX B3p113HTOB C nepHOJlOM 2 UHKJia 

H3MepeHHti. 

)lJIH ynpaBJlCHHH OT06pa)f{CHI1CM 11H<flOpM3L{I-111 Ha 3KpaHe H3MCpHTCJlbH0fO 

KOMObfOTCpa 11Cr10Jlb3YCTCH CHCTeMa )li13Jl0fOBbiX MCHlO. flo YMOJIY3HHIO Bbl,[\3lOTCH 

(paQ>HKH 113MeHCHHH TCMneparyp B WCCTI-1 HUI-160Jiee B3)1(Hb!X T04K3X JICBOfO nJICl.Ja 

KpHoreHHOH cHcTeMhi )lJIH 72 l-!acos OT Hal-laJJa l-13MepeHMH. UeHa sceH lllKUJibJ 

TCMnCpaTyp np11 JTOM 33)laHU 300 K. )lHaJIOfOBbiC CpC)lCTBa r10380Jl.IIJOT yno6HO 

MO,UI-1<fll-1U:HpOBaTb YK333HH61C napaMe-rpbi npC,ll.CTaBJICHHH Im<flopMaL{HI-1 B npOUCCCe 

pa60Tbl nporpaMMbl. L(JIH K3)1()l0f0 1-13 ,ll;Byx nnel-! Kpl-10fCHHOi1 CHCTCMbl llpC.UYCMOTpCHbl 

CT3H)l3pTHbJe Ha6opbl TCpMOMCTpOB, peri-1CTpHpyJ01U11X TCMneparypy HaH60JJCe Ba)f{Hb!X 

3JICMCHTOB. fipCJlOCT3BJIHCTCH B03M0)f(HQCTb Bbi60p3 JII-160 0,/J;HOfO 1-13 ,ll;BYX yKa3aHHbiX 

Ha6opOB, JII160 <}JopMHpOBUHHC BbiJlULJH rpa<fJHKOB JlJIH Jil06biX (J-10 HC 60JJee 10) 

TCpMOMCTpOB. 

L(HaJJOfOBble cpe)lCTB3 r103BOJIHIOT 11HI-1L{1-111pOB3Tb TaK)f(C pC)I{HM 3KCnpecc-onpoca 

1-1 npHHY,ll;HTCJlbHYIO 3anHCb 1-13MCpCHI-IbiX )J,aHHblX B apXHBHblii <fJatin. 

Bo BpCMH pa60Tbl 1-13MCp1-1TCJlbHOi1 CI1CTCMhl 1-1 oco6eHHO B nepHOJl HaCTpOJi.KI-1 

annapaTypbi 43CTO B03HJ1KaeT HC06XO,ll;I-1MOCTb BbiJlU'-11-1 Ha 3KpaH !13MCpeHHbiX ,IJ;3HHblX B 

n1-1,ne conponmJICHHH TepMoMerpon 1-1 CYHTUHHbiX !13 AU.ll 3Hat~eHHti cHrHaJJOB, 3a)laHue 

(BKJilOlJCHHC/OTMeHa) pC)f{J1Ma K3JI116pOBKI1. 3Tii ycnym TaK)f(C pC3JII130BaH61 

nporpaMMOi1 B paMKaX ,ll;I-13JIOra. 

B JKCnJiyaTaUHOHHOM pe)f(HMe nonHOC spCMH H3MepeHHH, o6pa6oTKU naHHbiX c 

nocne.n;yiouteti nepe,naqeH 1-1 3anHCbiO Ha )lHCK cepaepa 1-1 npe)lCTaaneHHH HH<)JopMaUHH 

COCTUBJIHCT - 5 C. 

KaK OTMCLJ3JI0Cb BbiWC, nporp3MM3 npOCMOTpa TCpMOMCTpW!CCKOti 1-ll-lcfJOpMa!~Hil 

MO)I{CT 6hJTb 3anyLQCI-:13 C JH06oro KOMnhiOTepa JIOKUJlbHOii CCTI1 BYKJIOTpOHa. JlpH 

pa6oTe JTU nporpaMMa 6epeT HH<}JopMaUHlO C JlHCKa cepsepa In <flaHJJa TCKYilli-1X JJ.UJ-IHhiX 

11JIH apXHBHbiX Q>atiJIOB, npHl-!CM, B OTJII1l.JHC OT l-13MepHTCJlbHOH npOrpaMM61 )VIH 

onepaTHBl!OfO npOCMOTpa )J.OCTYni-IbiM11 HBJIHIOTCfl 1-1 apX1-1BHblC ll.a!IHbiC BCCX 
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npe,Ubl.UYI.liHX ceaHCOB pa60Tbl HYKJIOTpOHa. )lHaJIOf BC,UCTC.SI K3K 11 B H3MCpHTCJibHOi1 

nporpaMMC C HCflOJib3083HHCM MCHIO. B MCHJO BKJII0'-1CHbl ,UOfiOJIHHTCJibHbiC 3JICMCHTbl, 

fl03BOJUII01.11HC B OTJIHlfWC OT 113MCpHTCJlbHOi1 nporpaMMbl Bb!6Hp3Tb O)J.HH H3 

33nHC3HHbiX paHCC apXHBHbiX cf>ai1JIOB. flpOCMOTpOB3.SI nporpaMMa npCLt0CT3BJ1HeT B 

flOJIHOM 06bCMC BCC JJ;H3JIOrDBbiC ycnyrH H3MCp11TCJibHOi1 nporpaMMbl 33 HCKJIIOYCHHCM 

TCX, KOTOpb!C CB.SI33Hbl HCflOCpCll.CTBCHHO C pa60TOH H3MCpHTCJibHOJ1 annapaTypbl H C 

3pXHBHpOB3HHCM HH<fJOpMal.{HH Ha JJ;HCKC CCpBepa Bbi'-IHCJIHTCJ1bHOi1 CCTH HYKJIOTpOHa. 

Ha pHc.4 rpaQJwYCCKH npeJlCTaane!io H3MCHCHHC TeMnepaTypbi 4-x TepMo­

peJHCTopoa a TCLJCHHCJICTHero 1995 r. ceaHca pa6oTbl HYK1lOTpoHa. 

T,,K 

300 

• 
Aat.Ta nocneAHel't oanHcat: 14:30:01 14-06-1995 
AaTa Ha~ana OT06Pa*eMMH! 15:30:10 24-05-1995 

8 10 

Pwc.4. rpa<fntKH HJMCHCHHli TCMnepaTyp CTPYKTYPHOH JIHH3bl 7<1>1 

(TepMOMeTpbl Tl, T2, T3) H aJOTHoro JKpaHa JIHH3bl 8)],4 

12 t, C\fTKH 

Ha pHC.5 flOK333HO rpa<fJHLJCCKH pacnpCJlCJICHHC TCMnep;nyp 3JICMCHTOB KOJibl.{a 

HYKJIOTpOHa 4CpC3 24 43C3 flOCJIC H343JI3 OXJI3>K1I.CHH.SI. 3a H3lJ3JIO OTClJCTa no OCH 

a6Cl.{HCC Bb!6paHa TOlJK3 HWKCKl.{HH nyYKa. KaK 11 CJICJlYCT O>KH,U3Tb, H3H60JICC HH3KHC 

TCMnepaTypbi H36JIFO,U310TC.SI Ha yYaCTKC BBO,Ua fCJIH.SI B KOJibl.{O (MC>K.UY 2-M H 3-M 

cynepnepHO,U3MH). l13 pHCYHKa T3K>KC BH,li.HO OTJIHlJMC B TOY:KaX, pacnoJio:>KCHHbiX Ha 

BXO,UC fCJIH.SI 8 06MOTKY (pacnpe,UCJICHHC C HaH60JICC IUI3KHMH TCMnepaTypaMH), Ha BXO,UC 

B OXJI3>K,U3I0ll.{YFO .SipMO Tpy6Ky H Ha BXO,UC B OTBO,U.SII.lll1i1 KOJIJICKTOp (HaH60Jiee 
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BbiCOKHe TeMnepaTypbi). BbJXOA Ha JKcnnyaraUHOHHbiH pc>KHM ocyii.teCTBJI.SICTC.SI, Kor.na 

TCMneparypa DCCX ,l\3TYHKOB HC338HCHMO OT HX pacnOJio:>KCHH.SI CT3HOBHTC.SI 

npaKTHtJCCKH OAHHaKOBOi.f H paBUOti- 4.5 K. 

AaTa: 8:30 10-07-1996 r. 

9-38.7 

5M4B-Tl 6M4B-T2 
86.6 86.2 

AABREHHE A30TA B TAHKE 0,909ME-6 Ra 
REBOE ROn~KOnbUO 

KORH~ECTBO A30TA 8 TAHKE 1607 Kr 
HPABOE HOR~KORbUO 

PI 
2.698 

P3 
1.726 

. AABREHHE A6CORWTHOE 
DP 

0.989 

ClfE-5. na> 
PI 

3.070 
P3 

1.726 

Puc.5. Pacnpe,ll.ene!IHC TCMnepaTyp JJICMCIITOB uyKnoTpoHa 

OP 
1.322 

PHc.6 HJIJlfOC'I'pHpyer Bh!BO)J. .0.3HHbiX B YHCJIOBOM DU)J.C Ha 3KpaH JU060f0 CCTCBOfO 

KOMObiOTCpa HJIH Ha OC"l3T310lll,CC ycTpOi1CTBO ,UJI.SI 60JICC ,[l.CTaJibHOfO HX H3YYCHH.SI. Ha 

pHCYHKC npe)J.CTaBJICHbl pe3yiihT3Tbl H3MCpeHH.SI TC~tneparyp nepBbiX "leTbipex 

OKTaHTOD (cynepnepHO,l\OB) npHMCpHO l1Cpe3 CYTKH OOCJIC HaLJana OXJia)I()J.CHH.R. 3,UCCb )I(C 

Bbi,lJ.aiOTC}I TCMnepaTyphl HH<fJJICKTOpHOfO MafHHTa BO BCCX 9-TH H3MCp.RCMbiX TOliKaX, 

napaMCTpbl KpHOfCHHOH CHCTCMbl H. 330THOfO 3KpaHa. 

0nHC3HHa.R. BbUllC CHCTCMa H3MCpCHH.SI H KmiTpOJI.SI TCMneparyp 3JICMCHTOB 

HYKJIOTpOHa BBC)tCHa 8 ACtiCTBHC H $YHKUHOHHp_ycT C MOMCHTa nepBOfO CC3HC3 

oxna)l(,neuHH ycKopH.TeJI.SI n Mapre 1993 ro.n,a. B npouccce JKcnnyaTaUHH annapaTypa 

HcnpcpbiBHO COBCpWCHCTBOBaJiaCb C U,CJibJO YBCJJWICHH.SI TOliHOCTH H3MCpCHHi1, 

noBbJwemut Ha)J.e>KHOCTH pa60Tbi H ynyliWCHHS cepBHCU. B coapeMeHHOM napHaHTe oHa 

HCOOJlb3YCTC.SI HaY:HH3H C JICTHCfO 1995 fO.ll.a CCaHca pa60Tbl HYKJIOTpOHa. l13MepeHH.SI 

TeMnepaTyp JJieMCHTOB HyKnorpoHa, a TaK>Ke apxuaupoaaHHe ~)J.aHHbiX o pe)I{HMax 

OXJI3)1()J,CIIWI npOH.380,lJ.H.JIHCh Hcnpepb!BHO 6C3 aaapHI1llh!X OCTaHOBOK H3MCpHTCJibHOH 
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CHCTeMhi. HaKonneHHhii1 apxMBHbiti MaTepHan no3BOnHeT oceCTopoHHe aHallM3HpoBaTb 

pe)f{MMbl OXJia)l()l,eHHSI 11 OnTMMH3MpOB8Tb 11X ,UllSI COKpall.leHHH paCXO)l.OB teJlMSI H a30Ta. 

AaTa: 15:30 25-05-1995 r. 
TEMHEPATMPA 3dEMEHTOB KOtlbUA HMKtiOTPOHA 

1 C'='RePnePMOA 2 C'='nePUt>PMOA 3 C'='Ut>PR9PHOA 4 c"'nePnePHOA 

~· ~8.0 11~. 202. 94.0 99.8 130. 38.4 &4.~ 1~1. 43.0 83. 1 151. 
CM 8&.2 91.2 ~~.4 n3 49.9 44.8 on 37.~ 99.4 YCl42,9 44.5 
nt 6~. 8 69. 1 02 47.9 48.5 3&W38.2 51.7 

•• ~4.8 91.6 191. 47.8 ~4.8 1~3 • 33.7 39.~ 40.1 81.2 66.3 58.7 
HO &6. 7 108. 04 47.7 49.~ n 34,4 42.3 YCI43,4 43.5 

U'Pl 65. o 82.4 140. 0547.8 48.0 Btl 34.1 60.6 ... &5. ~ 95.4 200. 4~.2 72.1 184 • 34.1 49.8 65.8 44.8 77.6 126. 

M2A 65. ~ 108. 209. 47.5 82.4 201. 34. 1 ~0. 3 170. 78.5 56.8 181. 

H26 66.2 116. 211. 47.5 90.~ 190. 34.4 71.9 185. 45.2 116. 190. 

•• ~1. 2 148. 220. 43.6 113. 211. 35.6 92.0 194 . 45.7 135. 214. 

H2B ~4.4 128. 190. 4~.4 95.4 192. 35.5 88.8 170. .. ~.a 127. 187. 

H2r ~2.5 141. 208. 43.5 90.2 196. 35.9 s1. s 174. 45.7 128. 198. 

"" ~0.3 131. 219. 43.7 90.4 205. 3&.0 8~.9 157. 47.9 139. 215. 
M3A 59.4 140. 205. 43.7 86.1 194. 3~.1 90.4 173. 47,3 13~. 188. 

M36 58.1 132. 207. 43.0 82.3 191. 37.2 103. 186. 50.8 131. 193. 

•• 67.3 151. 221. 39.3 103 • 202. 38.5 113. 204. 62. l 153. 217. 

M3B 58.5 12~. 204. 42.3 84.1 19~. 37.9 105. 178. 49.9 134. 186. 

M3r 5&.2 133. 210. 42.2 79.~ ISO. 38.4 104. 187. 63.6 125. 191. 

""' 54.0 143. 231. 41.0 100. 224. 39.0 106. 200. 54.4 138. 196. 

M4A 55.~ 134. 204. 41.8 100. 186. 40.~ 111. 187. 56.2 129. 195. 

M46 49.2 119. 205. 38.9 104. 19'~. 41.0 113. 195. 56.4 132. 201. 

•• 49.5 124. 216 • 35.0 95.5 209. 42.0 130. 211. 57.9 150. 215. 

M4B 52.6 10~. 197. 39.9'77.1 182. 39'.6 115. 178. 67.9 132. 192. 

M4r 50.8 92.7 205, 38.9 65.4 19'1. 44.0 102. 194. ~0.4 124. 205. 

CeOT'='M-MarHMT: 1-86.2 2-92,9 3-92.9 
A30THbiE 

5M4B-T1 SH4B-T2 7A1-T1 7At-T2 7Q>2-T1 

4-97.3 5-91.2 
TEMHEPAT!:IPW 
7<1>2-T2 BA4-T1 

&-134, 7-96.~ 8-97.8 9-&&.4 

8A4-T2 3KP.N2-no ~KP.N2-nP 
lOS. 107, 123. 123. 137, 13~. 101. 100. 109. 104. 

HAPAMETPbl KPHOrEHHOR CHCTEMbl 
dEBOE HOd!:IKOdbUO HPABOE nofiYKOtlbUO 

!:IPOBHH rEtiH~ (~). 

Kr!:l 2 - 0.0 cenaPaToP - 0.0 Kr!:l 1 - 0.0 cenaPaTOP - 0.0 

p. 
3. 109 

P3 
1.837 

AABtiEHHE A&COti~THOE <*E-5, Ha> 
DP PI 

1.287 3.443 
P3 

1.996 
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· Arano"s H.H. H 1\p. Pl0,97-91 
CHCTeMa H3MepeHHR H KOHTjJOJIR TeMnepa_Typ 

I :meMeHTOB csepxnposoWI.mero ycKopHTen» HYK11orpon , 

CHCTeMa o6ecnequsaer H3MepeHHe reMnep~ryp MarHHTHhiX ::1neMeHTOB H~OT­
poHa, a30THOI'O 3Kpmta H HeK-OTOpblX HCCTpyKrypHbiX 3JieMCHT08 6oneC· liCM 8 600 
TOliKaX KOHTp01151. B Ka1.1eCTf:le ,llaTlJHKOB TeMnipaTypbl, HCnOJlb3YIOTC51 KpHOreHHbie 

repMoMeTpb! _ Ha OCHQ8e c_epHHHoro pe3Hcropa TBO. TeMI~eparypa .Pe3HCTopa 

onpe.UeJI51eTCR Kai Q>yHKJ.iH51 ero conpOTHBJleHHSI, 3a,uasaeMaH _B 8H)le riOJIHHOMa 7-H 

creneHH. HpH 3TOM TOliHOCTb H3MepeHHH npH KpHOreHHDIX TeMnepa:Typax (- 4 K) 
cocrasJmeT ~ 0,8%. CwcTeMa c03i\aHa Ha 6a:Je KoMnhiOTepa INDUSTRIAL PC, 
sKJJJOlleHH6ro ·s JJOKa.ribHYIO Bhi4HcnHTenhHyiD :Cerh HyiumrpoHa. I13MepwrenbHrui 

/3neKrpmmaa: anriaparypa BhtnOnHeHa s cTaH.aapTax PC H KAMAK. B paMKax 

OOHCbiBaeMOi:f CHCTeMbl H3Mep51IOTCR tri.K)f(C ,[(alineHHe reJJH51 8 npSIMOM H 06paTHOM 

noTOKax, ypoBHH renHR s cenaparopa~ H cocy.uax ,UbiOapa H .uaBJieHHe H yposeHh 

a30Ta B TaHKe. 
,UaHHhle H3MepeHHH apXHBHp)'IOTCR Ha ,llHCKe. ce-fesoro cepsepa, liTO ll03BOJJ51eT 

npocMarpwsaro KaK TeK)'lli.He, raK H apxHBH~Ie .uaHHLJe c mo6oro KOMllhiOtepa, 

BK11lOlleHHOfO B JlOKaJlhHYJO BblliHCJJl·iTCJlbHYIO CCTb H)'KJ10Tp0Ha. . 

Pa6ora BhiilOJiHeHa B na6opaTOpHH Bh!COKHX 3HeprnH _0115111. 

Coo6meHHe.0(5l,e,IUIH-eHHOro HH~wr}rra $1,UepifbiX HCCJJeJlOBatJ~H. ,UYfiHa, -1997 

nepeso.n asropos 

Agapov N.N. et al. P.I0-97-91. 
Temperature~ Measurement and Control System 
of the Superconducting Accelerator - Nuclotron Elements 

The system provides the temperature measurement of magnetic elements, 

nitrogen shield and some ·non-structure elements of Nuclotran· in more than 600 
control points. As temperature sensors the serial resistors TVO are used. The 7-th 
power polynom describes the resistance dependence on the element's temperature. 
Under such condition the measurement accuracy at the kriogenic temperature"(- 4 K) 

is about"' 0,8%. The system is~based on'the computer INDUSTRIAL PC, connected 
to the Nuclotron local computer network, The measuring electronic apparatus is 
made in PC and CAMAC standarts. The system provides the measurement of the 
helium pressure in direct and back flows, the helium and nitrogen levels and pressure 
in the separators and in the tank, as well. 

. The ·measured results are •tored on the network server disk to -permit the 
observation of the current and archive inforination by means. of any NucJOtron 'local 

network computer. · · · 

The investigation has been.pe.rformed at the Laboratory of High.Energies, JINR 

Communication of the Joint Institute for Nuclear Research. Dilbna, 1997 
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