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B sacToRmee apeMR nony'IHIIH wapoKoe pacnpocTpaaeaae npa6opbi llllll H3Mepeaaa 

/1 2/ 
DOCTORHHbiX MBrHHTHbiX nonell, OCHOBBHHb19 H8 a.p.jleKTe Xonna 0 • XollllOBCKHMH MBrHHTo-

N8Tp8MB MOryT H3M9pliTbCll Dp8KTH'I6CKB III06bi6 M8rHHTHb18 001111: OllHOpOJlHble H H901lHo

pO.QHbl80 '36MHble H CBepXBbiCOKH80 OllHBKO TO'IHOCTb H3MepeHHII 8TBMH npH60p8NH 06bi'IHO 

Be npeBbiW86T 0,5- I%. 

B na6op8TOpHB llllepRbiX npo6neM OIHU1 pa3pa60TBR XOIIIIODCKBII MBrRBTOtdeTp, D03Bo

nsnomBII H3M6pl1Tb OllHOpOilHble II Cym&CTB6HHO H901lHOpOJlHbl6 001111 CO 3H8'1HTellhHO 60nbmell 

TO'lHOCTbiO. BnoK-CXetda aToro MBrBHToMeTpa noKa3aHa aa puc. 1 • 

.UBT'IHK npa6opa pa3Mep8MH 1,8x1,2x0,3 MM
3 

H3rOTOBI19H B3 JaP•As B TepNOCTB-

TBpoaaa. CTa6HIIH381lBll TeMnepaTypbi o6ecne'lHBaeTCR aoaoll, OMbiBBIOmell MeTanna'leCKYIO 

DOilllOlKKY ll8T'IHK8 ( CM. pH C. :.l) 0 KOT0p8ll Dp61lCT8Billi8T co6ol! 38MKHYTYIO KBMepy llHnBtl

llPB'I9CKOII cjK>pMbi. llaT'lHK npHKneea K noanolKKe ~neeM Bcll-2. Boaa noaBOilHTCB K KBMepe 

H3 ym.TpaTepMOCTBT8 THDB E-149 (BearpHB} DO TOIICTOCT8BHbiM pe3HHOBbiM Tpy6K8M llllHBOII 

7-14 M 0 T9DIIOH3011HpOB8HHbiM H6CKOilbKHMH CIIORMH CT8KIIOB8HTblo C H3M9H9HH8M BH8WR811 

TeMnepaTypbi ll8 ~5°C TeMnepaTypa ll8T'IBK8 DOil.ll8plKBB89TCll DOCTOHHROII C TO'IROCTbiO 

~0,2°C npa ansae wnaara 7 M a ~0,3°C, ecna anasa wnasra - 14 M. lln11 •pa6o'lero• 

o6p831l8 ll8T'IBK8 Xonna TeMnepaTypH8B OWH6K8 COCT8Billi8T :!:,0,04%/°C B, Cll81lOB8T61lbRO, 

B RBTepaane Bli8WHBX TeMnepBTYP ~S°C MBKCBM81lbll8ll T8MDepaTypH8ll norpeWHOCTb npa6o

pa He npe&b!W88'1' u,ooa -0,012%. YcT8BOEIBEIWHIICll Tennoaoll pelKHM ll8T'IHK8 llOCTBraeTCll 

'18p83 <l0- 30 MBB DOCile BKIIIO'leHHll npa6opa. 

B nponecce pa3pa6oTitH npa6opa 6blna caenaaa nonbiTKB TepMOCTBTHpOaBTb llBT'IHit 

nyTeM nporpeaa B031lywaoro o61.eMa, 381tlliO'Ieaaoro a repMeTH3ftPOB8HBbiii xopnyc, noaorpeo

aol cnapam.IO. llaT'IHK, noaorpeaaaB cnapam., pacnonoJKeBBBR noa M91lBOII nnacTsaoll, H 

TepMRCTOp, cnyJKBmRII llllB ltOBTponB TeMnepaTypbi BHYTPH TepMOCTBTHpoaaRaoro o6'beMa, 

T8DIIOB3011BpOEI811BCb cjleTpOM B MBDOpoll, 8 38T8M DOM6W8nBCb B repMeTH3HpyiOmBII T6KCTo

IIHTOBbiA xopnyc. TeMnepaTypa BHYTPB TepMOCTaTapoaaasoro o6'beMa, cocTaBnRBwero 

a o 
8 CM , DOilll8plKBB8118Cb DOCTOHHBOII C TO'IBOCTbiO ~0,1 C npB H3M8H6HHB BH6WBell TeMne-

paTypbi 88 ~S°C. 0JlB8KO B <IKCDIIY8T81lHB T8K8ll KOBCTpyKUHll TepMOCT8T8 OK838118Cb Be

Yil06Boll, TBK KaK ycTaaoa•awaAcll TeMnepaTypsbiii pelKBM ll8T'IBK8 llOCTarancB TOilbKo 

nocne 2 - 3 'lacosoro nporpeaa. ' 
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npnHnnnnanhHas cxeMa npu6opa noxaaaHa ~a puc, 3. 

LlaT'IHK nHTaQTC!' CTai5Hl1113HpOBaHHbiM HCTO'IHHKOM nOCTOHHHOrO TOX80 JIMQIOWHM 

aea XOHTypa CTal5nnH3aQHH, nepBblM XOHTypOM IIBnSieTCH nonynpOBOllHHXOBI>Ill CTai5HnH3aTop 
/3/ 

uanps>KeHHH , a BTopoll xoppexTHpyeT col5cTeeaao Tax B Harpyaxe. CTa6HIIH3aTop Hanps-

meuns nocneaoeaTenhHoro Tuna ewnonHeH Ha nHTH Tpnoaax. B nepaoM, 6anaacaoM xacxa

ae CXeMbl Cp8BHeHHH TpHOlli>I noQ6HpaiOTCH C B03MOlKHO 15onee 6nH3ItHMH X8paxTepHCTHK8-

MH. PaeencTBO Hanps>KeHHll U sl5 o6oax Tpnoaoe ycTaaaenueaeTcs nOTeHUHOMeTpOM R4• 

B xa'IeCTBe onopHoro HanpsJiteHHH ucnon&ayeTCH naaeHHe HanpslKeHHH H8 llHOQe nsos. 
LtnH xoMneHcaunu TeMnepaTypHblX H3MeHeHHll onopHoro HanpslKeHHH nocne.aoeaTen&HO c HHM 

exniO'IeHbl B npHMOM nanpaeneHHH ewe aea aaoaa nsos. CHrHan paal5anaHC8 c an.p.jlepeHUH

arrbHOro XaCXa)la CXeMbl CpaeHeHHH ycHnHBaeTC!l JlBYXXaCXa)lHblM yCHnHTeneM Ha TpHO)laX 

016A H noCTynaeT Ha 15aay MOWHOrO perynnpyiOmero TpHOJl8 n:.:01, Kos<jlcjlnnHeHT CTai5HnH-

3al!llll no HanpslKaHHIO (npH OTXT1IO'IeHHOM BTOpOM KOHType) paBeH - 2000, 

BTop»IM ItOHTypoM, xax ylKe yxaaweanoc&, cTal5unuanpyeTcs co6cTeeHHO TOK B03-

6ylKaeHHH I B JlBT'IHKa 3LlC Xonna (eM, pHC, 4), BenH'IHHa TOKa 1 B XOHTponupyeTCSI no 

rraaeHHIO HarrpHlKeHHB Ha cTa6HnbHOM sTanoHHOM corrpoTaeneHHH RaT' HarrpslKeHHe, CHHMae-

MOe C 3T8T10HHOrO COrrpOTHBrreHHH U - I ST B RaT , cpaeHHBaeTcs c HarrpslKeHHeM Hop-

MarrbHOPO sneMeHTB H HX pa3HOCTb 6U =URsT - U HS flOCTyrraeT Ha HYnh - sneMeHT CXeMI>I 

cpaenennH, B xa'IeCTBe nyn& - sneMeHTa B cTal5nnnaaTope ncnon&ayeTcs ~OTOXOMnencaunon-
/4 5/ 

Hbil! ycam1Tenh Tnna <P 117/1 ' , 3ToT ycnnHTen&Hbil! 15nox co)leplKHT aepxan&Hbil! ran&-

eaHoMeTp, llBa cpOTOCOnpOTHBrreHHSI, HCTO'IHHX CBeTa (naMflO'IXY HaxanHBaHHH) H OrrTH'IeCXYIO 

cncTeMy, <l>oToconpOTnenenns ci>C
1 

H <PC
2 

exniO'IeHbl B MOCTOBYIO cxeMy, HanpHlKenne paa-

6anaHca MOCTa ycnnneaeTcH an¢cjlepenunan&HbiM ycnnnTeneM na xpeMnneBbiX TpanancTopax 

0103 n n'o11aeTCH na 6aay OJlHoro na Tpnoaoe cxeMbl cpaenennH cTa15unnaaTopa narrpH>Ke

HIIH, TaxnM o6pa30M, nanpHlKeHne IlHTanus uenn eoa6ylKJleHHB xoppexTnpyeTcs Tax, 'IT061>1 

TOK I B OCTaBarrCSI HeH3MeHHbiM H npH H3MeHeHHH rrpoaonbHOro ConpOTHBrreHHH )laT'IHKa, 

CTa6umi3aun51 no uanp5IlKeHniO ycTpanseT 15biCTpble cxa'IKH Taxa na-aa n3MeneHHH nanpH

lKenuH ceTu, a cTa6nnnaaTop Taxa nnxBHJlnpyeT Meanennwl! Jlpel!cjl I 5 , Bb13b1BaeMbill paao

rpeBOM aaT'IHX8 nnn H3MeHeHHeM era conpOTHBrreHHH B H3MepHeMOM MaPHHTHOM none, 

CTa6nn&HOCTb aa)lannoro ana'IeHnH Taxa eoal5y>KJleHHH I 
8 

onpe)lenHeTcH CTa6nn&no

CTbiO nanpH>KeHHH nopMan&noro sneMeHTa, sTarroHHoro corrpoTnenennH R3T, conpOTneneHnl! 

nennTenH narrpH"<eHHH B cxeMe cpaaHeHHB R 1 , H 2 a cjloToconpoTnaneHnl! <PC
1

, ci>C:.:. 

LlnH HCKT1IO'IeHHH BT1HSIHIIH BHeWHel! TeMnepaTypbl Ha xapaxTepHCTHXH 3T1eMeHTOB CXeMbl 

cpaaHeHnH HOpMan&Hbll! sneMeHT, conpoTHeneHHe ~T H )lerrnTen& 1<
1

, R
2 

o6'beJlnHeHbl 

a o5mul! 15nox n noMemeHhl B yn&TPaTepMOCTaT Tnna E- 149. Py'IxH noTenunoMeTpoa R 
1 

II R 
2

, rrpei!H83H8'IeHHbie JlT1SI "rpy6ol!" H "TO'IHOl!" yCT8HOBXH TOXa B0315y>K)leHHSI a' 
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BI>IBeJleHI>I Ha Hapy>KHyiO naHenb 6noxa. C nOMOWbiO STHX COnpOTHBneHHll TOX I B MOlKeT 

ycTaHaennnaT&CH c TO'IHOCTbiO - I0-
3

%, 

Llns CTai5HnH3aUHH ypOBHH OCBemeHHOCTH <!>OTOCOnpoTHBnElHHll <i>C
1 

H <i>C;,:' OTHOCHTenb• 

HO CHnhHO BT1HHIOWell H8 COOTHOWeHHe HX COnpOTHBT1eHHi!, naMnO'IXa ranbB8HOMeTpa n
2 

THna CU-75 (4e, 4 BT) nnTaeTCs cTal5unnaupoeaHHI>IM BbmpsMHTeneM. CTa6HnH38Top no

cneJloeaTerr&Horo Tnna BbiDOT1HeH Ha Tp8H3HCTOpax 016A, n201, n4A H HMeeT xoscpcpHQHeHT 

CT815JinH3aUHH no HanpHlKeHHIO ··50, 

B npH6ope npeJlyCMOTpeHa sneKTpnqecxas 6noxnpoexa (pene P
1 

n KOHTaXTbl KP I ) ~ 

pa3pbiBaiOW.aH uenb rarrbBBHOMeTpa H HOpM8T1bHOrO sneMeHTa npH HC'Ie3HOBeHHH TOXa B03• 

15ylKI!eHHH, ::JTa 15rrOKHpOBKa HeOI5XOJlHMa TIOTOMy, 'ITO npH OTCyTCTBHH HanpH)I{eHHSI Ha 3T8-

nOHHOM corrpoTneneHHH x ran&eaHoMeTpy 15yJleT nonaocTbiO npnnolKeHo nanpH>Kenne HOpMan&-

HOrO srreMedTa H, Cne)lOBBTenbHO, X8X P8nhBaHOMeTp, T8K H HOpManbHbil! srreMeHT, MOryT 

BI>IiiTH ua CTpoH. C aToll >Ke uen&IO BI>Ixmo'IaTen& B 
1 

c6noxnpoeaH c BbiKrriO'IaTeneM ceTe

eoro HanpH>:<eHHH npn6opa. R C - uenoqxa, exniO'IeHHaH nocnenoeaTerrbHO c ranbaanoMeT-

poM <I> 117/1 ( nepeMeHHoe conpOTHeneHHe R 
3 

H eMKOCTb 3 Mxcp), cnyJ~<HT JlnH nonaeneHH~ 

aBTOKOrrel5aHHl!, B03HHXaiOWHX B CHCTeMe CTa6HnH38UHH rrpH HeKOTOpOM ypOBHe ycnneHHSI, 

OapaMeTpbl 3TOl! uenO'IKH nO)l6HpaiOTCSI 3KCnepHMeHTarrbHO B rrpouecce H8T18JlXH npn6opa, 

KoscjlcjlnuuenT cTa15nnnaauna no Toxy aToporo xonTypa cocTaanHeT - 350. TaxnM o15pa• 

30M, o6mnl! xos<jlcjluunenT cTa6annaauan no narrpmi<eHHIO acel! cxeMbi aonlKeH 15btTb pa-

5 
BOH - 7•10 , 3xcnepnMeHTanbHO OH He 6biT1 H3MepeH 1 110CKOT1bXY llpH H3MeHeHHH HallpH>Ke-

HHSI CeTH Ha :t_IO% He 3aMe'laT10Cb H3MeHeHHSI aerrH'IHHbi TOXa B036y>KileHHSI llpH TO'IHOCTH 

naMepennl!, IIOCTHlKHMol! noTenuaoMeTpOM Tnrra P-307. HaMenenue cTa6nnuaapyeMol! aenu

'<HHbl Taxa a Teqeune I qaca ne npeebiwaeT ;t.I•I0-
3

%. 
I' 

HoMnnarrbHaSI eerrH'IHHa TaKa eoa15y>KnennH an11 "pa6oqero• JlaT'<nxa 50 Ma, KonTpo-

T111pyeTCSI B 110 naneHHIO HarrpSI>KeHHSI Ha CneunanbHOM 113Mep11TenbHOM ConpOTIIBrreHHH 

R naM , BKrriO'IeHHOM e uen& aoal5y>KJleHHH nocne)loBaTen&no c naT'IIIXOM, HanpH>KeHae 

URnaM = R
113

M • I 
5 

H3MepS1eTCSI noTenunoMeTpoM, 3THM lKe rroTenunoMeTpoM uaMe-

pneTCH n 3LtC Xonna. Bbt6op pe>KHMa "xonTpong• ann "naMepenHn" rrpoH3BOJlHTCSI nayx

noanunoHH»IM nepeXT110'18TerreM n. LlnH IIOBbiWeHHSI OTHOCHTerrbHOl! TO'IHOCTH H3MepeHHSI 

noTenunoMeTpOM ero onopHbil! uopMan&Hb!l! sneMeHT Tax>Ke noMemen B yrrbTpaTepMocTaT 

E-149. 

HanpH>Kenne, aoanaxaiOmee a xonnoacxol! uenn na-aa nesxannoTenuHan&HOCTH nonnaSI 

snexTpOllOB Xonna, XOMneHCHpyeTCSI llpH nOMOWH JlOTIOnHHTeT1bHOPO HCTO'IHHXB llHT8HHH, 

a KaqecTse KOTOporo HCIIOn&3yeTCSI CTa15nnn3HpOB8HHbiH BhiTipSIMHTerrb, nHTaiOWHll rraM-

IIO~Ky n
2

,u )lerrHTenH, COCTaaneHHOPO H3 nepeMeHHOPO conpOTHBrreHHSI R6 H IIBYX 

rrOCTOHHHb!X corrpoTnanennil 27 xoM H I OM, Perynapoexa aenii'IHHbl xoMnencapyiOwero 

uanpHlKeHH>I - "ycTaaoexa nyng• npn6opa npon3BOJlHTcn conpoTaaneHneM R e 

5 



Cpe.!IHeKea.!lpaTH'IHBR owH6Ka H3MepeBRR al5comoTHOll eenH'IHH&J HanpRJKeuuocTR war

HHTHoro nong OnHCbiB88MbiM npH60pOM0 Y'IHTbi&SIOIIIHM T&MnepaTypJIYJO OWH6Ky, H8TO'IHOCTb 

yCTSHOBKH .!IBT'IBKS B none H norpeWHOCTb rpa.!lyHpO&KH, COCTS&DR9T • 0,05%, fpa.!lyBpyeT

CR npH6op no H.!19pHOMy MSrHHTOMeTpy. 

npH6op 3KCnnyaTupyeTCH B na6opaTOpHR R.!19PH&IX npo6neM OH.RH c 196:.! rO.!IS R 

ucnonb3Y9TCR .!lnR H3M9p8HRR KSK 0TROCHT8DbRO O.!IHOpO.!IB&JX, TSK R &eCbMS B80.!1HOp0.!1HbiX 

MSrHHTHbiX nonell c rpa.!IH8HTOM .!10 ~ 30 TDIM. npa B&l6paBB&IX pa3Mepax .!IST'I~Ka Xon

na H H83BSHHOII TO'IHOCTH H3M8p8HHII .!18lK9 & TAKHX H90.!1HOpO.!IB&IX nong B93BM8TH8 OWH6Ka 

H3M8p8HHH H3-3a yCp8.!1H8HHH B8nH'IHHbl nong DO nnOIIIB.!IB AST'IBKS, npoaepll:a DpOR3BO.!IHnSCb 

16/ S1.!18pHbiM M8rHHTOM8TpOM QnSI H3MepeHRB CHDbllO H80.!1HOpOAB&IX MSrHRTB&IX Donell H epa-

W8HH8M .!IST'IHKS BOKpyr OCH, HSDpaeneHBOll B.!IODb CHnOBbiX DRHHli H3M8pB9MOrO MSrHHTHOro 

non H. 

8 38Kn10'18H~9 C'IHT88M CBOHM npHSITH&IM .!IODrOM B&lp83HTb 6narOA8pROCTb B.H,npa

nunKO H M.C. Kpbinoaoll 3a noMOUib npH pa3pa60TKe H Hccne.!loeaRRR xapaxTepHCTRK np•-

6opa. 
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