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1. B a e IJ. e H a e 

HccneJJ.oaaaae npocTpaacTaeaaoro pacnpeJJ.eneaas (Tonorpa~apoaaaae) MarHHTHOro 

nons B B031J.)'Xe H H3MepeHHe ero rp8JJ.HeHT8 MO>KH,O npOH3BOIJ.HTb C noMOII.IbiO IJ.BT'IHKOB 

Xonn/ 1-
41 • 

Haa6onee npocTbiM cnoco6oM Tonorpa~apoBBHHH sanseTCH nocneJJ.oaaTenbHoe aaMepe-

HRe HHIJ.)'KURH OIJ.HHM IJ.8T'IHKOM B p83nH'IHbiX TO<iK8X non,ll. HeJJ.OCT8TJWM · 3Toro MeTOIJ.8 

HBnHeTCH TO, 'ITO H8 TO'IHOCTb H3MepeHBA B 6onbll.IOA Mepe BnBSIQT Bp&MeHH811 HeCT86Hnb-

HOCTb M8rHHTHOrO nonS! H TOK8 nHT8HHSI IJ.8T'IHK80 8 T8K>Ke T&Mnep8T)'pH811 38BHCHMOCTb 

.UBT'liHKa. 

npeJJ.naraeTCSI cxeMa C IJ.B)'MSI HnH TpeMII 1J.8T'IHK8MH 0 KOTOpBSI HCKnl0'18eT 

anH )'MeHbl,llBQT norpeUIHOCTH B H3MepeHHIIX OT BbiUie)'K838HHbiX BnHBHHII.' npHBOIJ.HTCSI P.aa-

6op owa6oK H cpaaaeaae TO'IHOCTH o6oax cnoco6oa. npeJJ.no>KeHHBII cxeMa 6blna npoaepeaa 

npa JJ.nHTeUbHbiX H3MepeHHSIX HB 6onbUJHX M8rHHT8X nOCT.OSIHHOrO TOK8 H MBrHRTHbiX nHH38Xo 

2. npHHUHn MQTOIJ.8 

npa HCnOnb.'!OB8HHH H8CTOHII.Iero MeTOIJ.8 npeJJ.nonaraeTCH, 'ITO M8Jlble OTKnORQHHSI 

(M8KCHM8JibRO HeCKOnbKO npoueHTOB) a6conJOTHoro 3H8'18HRSI HHIJ.)'KURH B OT )'CT8HOBneH-

np8KTH'IeCKH He BnBSIIOT H8 npocTp8HCTBeHHOe pacnpeJJ.eneRHe nons 

B B031J.)'UIHOM 3830pe. npa 9TOM BnRSIKHe Bp9MeHHOI HQCT86HnbHOCTR HHIJ.)'KUHR HB TO'IHOCTb 

TOnOrpa~HpOBBHHSI nonH MO>KHO HCKniO'IHTb cneiJ.)'IOll.IRM CnOC060M. 

BMecTO nocneJJ.oaaTenbRoro HaMepeHHB HHIJ.)'KnHR B 

1J.8T'IHKOM Xonna H3MepBeTCB OTHOCHTenbHoe 3HB'IeHHe 

A=~ 
3 

paanH'IHbiX TO'IK8X IIOnH 

npH noMotQH IJ.B)'X 1J.8T'IHKOB Xonna. 3JJ.ecb B 1 - HHIJ.)'XURSI a n106oi1 TO'IKe nonH, 

OIJ.HHM 

(2.1) . 

UHSI B OTHOCHTenbHoil TO 'IKe B MOMeHT H3MepeRRSI n, 1 npH'IeM 3H8'1QBHII l3 1 R . B OTC'IHTbi

B8lOTC!I no llpH60p8M OIJ.HOBpeMeHHO. 

• 
Ecna a6conJOTHoe aHa'leHae nons a paanH'IHbiX TO'Ixax co apeMeHeM aaMeaseTCs, 

TO H3MeHSIIOTCII OIJ.HOBpeMeHHO H 3 R B 
I 

HO B, OIJ.RHBJ!COBOM COOTHOWeBRH H , TBKHM o6pa-

aoM, 3H8'1eHRII A OCT&JOTCSl H8H3MeHH&IMR. 

HaiJJ.eHHble aHa'leHHII A ao aceM npocTp8HcTae uonB IJ.BIOT 

cTaeaaoro pacnpeJJ.eneaaa. 

xapTR~)' ero npocTpaa-



EcHil nne a.urTepecyiOT aGconaoTtU.Ie :JIHJIH-!HHSl ltH/lYKillfH '3 x R pn:\JUt't{lli·IX TO'tK£1X 

nonA, TO nocTllTO'IIIO y~no>KHTb 3llll'tCHIHl A • ua KHAYKUIIIO 8 0 a oTH<>CIITOJibtiOii To•tK<> 

( KOTOpOe IIC ocerna LlOn>i<HO COB113Jll1Tb CO 31Hl'tllHHl'M B IICpiiO/l ll:JMPpCIIIISI :J 
), T.e. 

B ,. A. Bo , 11 _1.1~ 
.. X " B 

(2.2) 

Jlpll CHHTifll npocTpllHCTBeltHOrO pllCIIpCLl(!JICHIIII rpllJlHCHTll MBrHHTHOrO IIOIISI l\ B03JlyXe 

llJHHI.H11C npoMeUHOI1 HeCT<.H)IUILIIOC:TI1 IIOJISI JICKJIKl'f.W,•TCH HH;lJIOrtt~lHO. llMeCTO .'ltlcn;lloTIItH'O 

rpHJliiCHT<l ll TO'IKC 

(2.3) 

'· 
8 - ll 
_.1. :.1, , 

rne D
1 

, D
2 

- IIHLlYKIIHH a TO'IKliX I, 2, nocTliTO'IIIO 6nH3KKX Melt<Jly co6oii; f- paccToH

HIIe M"li<JlY TO'IKliMK I, :.!; K3M9JMI8M 1': 

I 3 1- B2 .. r l 
3 

(2.<1) 

rn e D - MIILlYKURH o oTnocKT<'IIbHOll To<tKe B MOM<' liT H3Mepeuull D , 11 • 11a M3BOCTHt.tX I 2 

anaqeHnil I' onpel~eiiAOM a6comoTnoe ana•teHne rpi1!1MOHTa: 

r = 3 -3 Ill 1.. ., 
I' • 

:10 

'I 

(2.5) 

II paKTII'tOCKII Bb16Hpaeu r - 1 CM ( paaiiAelUaeM LlliT'tH KH llliH uauepeHHH 3 ,.3 •"A ra··cTOSIHRH 

1\AelKLlY co6oll a lew) H ecnu HHilyKttnto naiiAepHeM a rayccax,To rpanuenT (2.3),(2.5) nony· 

qaeM o rayce/eM. 

3. CxeMa BKllto'teHHR gaT'tHKOB Xonna 

CxeMa &KlliO'leHHH Jl8T"'MKOB Xonna Jinst M(~TOil.ll, ouuc.:.uuu1·o n pa3JJenc 2, .non>KHO 

HCKnJO'lHTb T8K>K8 8JIHSUIHC KOne6811H~1 TOKa. UUT8HHSI Jlo'lT'IIIKOB. 3TO yCJIOO.HC BI,\IIOJIHSieTCSI 

llpH IIOCJll~.[lOI.\aTeJtbHOM BKllJO'feHHH JlilTqHJ(OB 00 CXOM2, noit&t:3aiiHOil Hll pHC. 1. THK KllK 

aa.BHCHMOCTl· tt.:Inp,t>KeHKA Xonn.:t oT TOKB eoa6y>~<lle;~HHSI Jl<'lTttHKOB nunoAtHlSI, nua4e1Ht:SI 

,\ o· 
1 

o, 
8 

u, 
u 

,\ c· 
3

2 
2 D 

u" 
u 

He 6ynyT 38B11CeTb OT TOK8 B036yli<LleHHH AIIT'IKKOB, Jlp11 3TOM ll[l''l\llOJWriiOTCSI O/l110-

BpeMeHHMA OTCI.fOT naupsnt<eHHA BCCX J18T'f.IIKOB. 

.lJ.aT'tHK US 

LlliT'IHKII ijS
1 

liS 

( pHCe J) 31lKpe111l(!li Hl~OO.llBH>KHO l\ IIOJie (B OTHOCIIT,~Jii:tiiOCi TO'IKe) 1 

yCTD.HOeneHUI Hll IIO.tlBU}f{HOM ycTpoACTBe. llpn lt3Mt;ope1UIIt OTUOCIITeJib-

HU1X. 31Hl"'eHIIil IIH.CI.YKHHH A,. \ .UBT'tltKH us 
1 

liS~ p83MH11lC,IIhl HP38BitCHMO Jlpyr OT 

npyra. u BoaMo.ttoto onnoopcMOHHoe lt3MepouHe s noyx TOttKax. flpu n:aMepPHJtll l"paruteu

Ta JlllT'tHKH US
1 

US
2 

pacnonomeuJ.t 1111 o61110M oenoaauun na p11CCTOst1111,11 I eM onun oT Ltpy-

roro. 
·1 

-
j, 

4. 11orpeWHOCTH npu H311AOpeRHH HHAYKllHH onijiiU !l!'I'IIIII.UM 

HanpstlKenHe naT>iHKa Xonna (pHc. 2.) aaanouT oT HHLlYKIIHH oneAytoiUHM 

U • k I B cost; -t- Ur , 

rne 1< ~ G Rn 
--d~ .• 

npR'18M G - K03#nunenT, 3aau·cstwnll oT reoiiAeTpH'teeKHX paa!IAepoa aaT'tHK· 

H Tei\AnepaTypbl; R
11 

··- nocTOH~HaSl Xonna,. aaanea.was oT 'll!eTOTbi eoeTaaa nos 

d - TOnlUHHll nnacTHHKH )J.aT'tHJUi; I - TOK nnTanHH naT'tHKa; {J - yron "' 

paM HHAyKuim H nepneHAHKynslpoM K nnaeTHHK9 LlliT'tHKll; U, - HBHplllKOHHO U 

()6o3H8'tHM B ypa&HeHHH (4,1) <j:lyHKUHOH8ll~ble nep911AOHHbl9 OTLl8llbHblX aenu• 

U = k ( B, T ) • l (t) B ( r, t) cos fl + U, ( t) , 

rne T - TeMHepaTypa, t - apeMR, r .- napaMeTp nonO)I(

0

eHH!I Jl&T'IHK&. 

Eonu 6ht npu naMepeRHH uunyKUHH e noMOIUbto naT'tHKll Xonna ace yen< 

pa, TOK OHT8HHjl Ll8T'tHK8, nepHOHLlRKyllstpHOCTJO Ll8T'tHK8 K H8Hp8BOeHH~ ~n 
uoeTH HaMepuTenbHblX ripn6opOB U H J ) 6blllH Bbl.zieplK8Hbl TBKHMH, Kllb., 

rpanyupo&Ke A8T'tHK8, TO TO'tHOCTb H3Mep •RHR 6blll8 6bl TBKbll )l(e, K8lt ;~ '4o 

pOBKH. \! \ 

npaKTH't90KH ace aTK ycnOBHH BbliiOilHHTb TpyLlHO, a 003TOMY Hy>KRo 13 

lOT 9TH nepeMeHHbte napaMC'l;pbl Hll TO'tHOCTb H3MepeHHA. 

· EcnH BbtweyKaaanRwe napaMeTpbl H3MeHI1toTCR Mano H eny'lalno,, 

-xaagpaTH'tHoe OTKliOH9HHe H8HpHlKeHHII ~onna nponopuHOH8llbHO npOR3&8Jl 

npOH3BOLlHOft nep9M8HHOft aenK'IHHbl H ell epeLlHero u'anp&TH'IHOrO OTKliOI 

0THOeHTellbH811 norpewnoeTb H3MepeHHSI HHLlYKUHH C OAHHM Ll8T'IHKOM 

'ITO BO apeMSl R3l-!8p9HHil HHLlyKUHR He H3M9HReTCSI BO aper.teHH) A8Hil awp~ 

ll .. ~=~\_!__Jclu .\T)\(!U!.i\l)~(JQ_:\;;)\(i\U)2+(l 
nu , 3 U U ·) T ·J I ·1 tJ • 

o603H8't810T epeLlHHO KB8Ap8TH'tHble OTKliOHeu 
rAe 1\T,/ll,!.lf:J,.I\U, 
e rpanyHpOBKOil, KOTOpyto Mbl ceA'tllC C'tKT8eM a6contoTHO TO'IHOA. 

BU, Ull - o603H8'(810T Knaee TO'tHOCTH npn6opa, H3Me'pRIOLU8rO 'U , H ero H~ 

H8HHe. 

Tenepb pa36e.peM oT.oenbHbJe norpewuocTH a ypaaueHHH (4.3). 

TeMnepaTypuaB norpewRocTb 

AT 
u 

:!_!!_ i\T = u
11
i\T, 

r1 T 

5 



l~yJOT aGconiOTHI>Ie OHJJ"teiiHH lfU/lfKillfH 3" 8 ptl:lJliPUihiX TO'IKllX 

y~HO>KHTb ::tllill.lOHIUt ,\ x 11.:1 HH.llYKUIIIO 3 0 8 OTHOCIITUJiblloH: TO'JKe 

on>I<HO cosnanaTb co 31HI'H~HJH~M s nepuon lt.:IMPpeHHSI ~J 

n '\11o ll B~ 

B 

), T,e, 

(2.2) 

. TBeHHOro p<lCllpe.LteJICHIUI rpll.lllfeHTCl MlirHHTHOro IIOJlst B 80.3/lyxe 

CTllt311JILIIOCTII IIOJISI IICKJIIO'Hil•Tt:Sl ;)ft;JJIOrfPIHO. f3MnCTO .'ltlet>;IIOTIIOrO 

I• 
B - H 
- t :.! • , (2.J) 

IHA a TO'IKllX I, 2, LlOCTliTO'IIIo GnHnKHx Me>t<Jly co6oii; f- paccToA-

I, :.!;HaMeplleM I'; 

I ~Be B2 
r 

I 
a (2.4) 

OTIIOCHTOJibHOft TO'iKe B MOMCIIT H3MOpeHHA 0 
1 

1J • 1--Jn H3BOCTHbiX 

' 2 
HOM a6coniOTH04? 3HB•leHHe rpartHOHT8: 

r ~ a,- 3 " :~o 
" f' 'l 

(2,5) 

M r ~1 CM(paaMelU89M LlBT'IHKH tlnll H3MepeHHII3 1 ,3~HII [lB<"CTOI1HHH 

H ecnH HHJ1YK11HKl H3MeplleM B rayccax,TO rp&LlHeHT (2,3),(2,5) nony· 

J. CxeMa BKnKl'leHHA f\BT'IHKOB Xonna 

H JlaT~HKOB Xonna .nnsa MeTOJlll, ouuc;mnui~o n paanone 2, .noiHKH8 

une KOJlefiauu~' T-oKa: tUtTBHHSI J\t'lT•UtKos. 3To ycJJon.ue ru.IIIOJtHsreTcR 

BKntot.t:eHHH JlilT'tHKOB 110 CXPMe, noKa:JmiHOi1 Ha pHc. 1. TnK KllK 

IHA Xonst~l OT TOKB BO::i6Y>I\:/lHHHS1 Jl/lTlfHKOB JliiiiUAil.lS1
1 

:llllttfCIIIHI 

,\ 0 

I 

a, 
n 

u, 
u 

,\ c· a. 
:! 8 

u .. 
u 

TOKll B03fiY>KlleHH~ .QiJT'tHKOI.\. llp11 3TOM Hp<-,JliiOJU.If"<leTCSI OJUIO

lpR>r<eHHil BCBX JlUT"'.IIKOB. 

HC. I) 311Kpeuncu HOflOJlBH>KIIO 11 JIOJit.' (o OTHOCIITOJIQIIOii T0'1KC)
1 

T.:lHOBneUBt H<'l 110ll8Jf)KHOM yCTpOACTB<~. Jfplf lt3MPpe11s.tH OTIIt..WifT(Wb-

H ,\ 1 , 1\ .lll:I.TlflfKR liS liS~ pll3M(.~IIlO,IIhl He3llBifCUMO T.lpyr OT 

IIODpcM<.!liHOe lf3M<?'pHHJie 8 .llBYX TO'-IKilX. flpn lf3Mep<._loJI}tll l'"p~!JlHeH-

acnono>Kelfhl Hll 061!tCM OCII08.111HH HCl pllCCTOSJitlf,H J CM OrtHH O'T .l.lpy-

·1 

a". 
~ 

4, ilorpeWHOCTH npH H31\t9f9HHH HHLlYKUHH OtlHHM LlBT'IHKOI\t 

Hanpst:>K9HHe .naT<IHKa Xonna (pac, 2,) aa&HCHT OT HHLlyKttHH cneLlyKlutHM o6paaoM: 

U m k I B cos fl -t· Ur , (4.1) 

rLle 
k ~ GR11 d ~ • 

n~R'IeM G. - Koa¢4>auaeHT, 38BH"CIIWHA OT reoMeTpH'IeCKHx paaMepoa naT'IHKa, HHLlYKilBB 

H TeMnepaTypblj Ril ·'- UOCT011~H811 Xonna,, 38BRC.W811 OT 'IHCTOTbl COCT8B8 nonynpOBOLlHRK8j 

d - TORUIHHll nn&CTHHXH .i:tBT'IHKllj - TOK RHTQHHA tlBT'IHKa; {J - yron M9>KtlY B9KTO-

poM HHLlYXUHH H nepneH.llHKynstpOM K nnaCTHHKe tlliT'IHK&; U, - HaUpSI>KeHHe UIYMOB .ll8T'IHKB, 

0603H8'1HM B yp&BHeHHH (4,1) ¢yHKUHOHBn~bl9 nepeM9HHbl9 OTtl9RbHbiX B9RH'IHH 

U ~k ( B, T).l(t) B(r,t)cosfl ~ U, (t), (4,2) 

rne T - Tel\tnepaTypa, t - apeMB, r .- napaMeTp nono>K'eHHII .ll&T'IHX&, 

EcnH 61.1 npH H3MepeHHH HHLlyKUHH c ROMOutbto tlBT'IHK& Xonna ace ycnOBHB(TeMnepaTy

pa, TOK IIHTBHHj! Ll8T'IHK8, nepneHLlHKynHpHOCTJO Ll8T'IHK8 X H&np&BneHHIO nonA, Kn8CC TO'r 

HOCTH 113M9pHTeUbHbJX r1pH6opOB U H I ) 6btnH BbiA9p>K8Hbl T8KHMH, KliKHMH OHH 6blnH npH 

rpaLlyHpOBKe tlliT'IHKll 0 TO TO'IHOCTb H3Mep •HHII 6bJRll 6bt T8KOft >Ke, KBK H TO'IKOCTb rpa.nya-

pOBKH, 

npaKTH'ICCKH BCe 3TH ycnOBHB BbliiORHHTb TpyLlH01 B 1103TOMY Hy>KHO 3Hl1Tb, KBK BRHSI

IOT 9TH nepeM9t:JHbte napBMCTpbl H8 TO'IHOCTb H3MepeHHi!, 

EcnH BbrweyKaaaaawe napaMeTpbl H3M9HIIIOTCR M&no 11 cny'I&IIHo, To cpe.nae-

' 
-KB8LlpliTH'IHoe OTKROH9HHe H8Dpii>K9HHB ~onna npODOpUHOH8RbHO RpOH3B9Ll9HIIIO nepaoA 

npOH3BOLlHOft RepeM9HHOII B9UH'lHHbl H. elt cpe.llHero KB,8Llp8Tli'IHOrO OTKROH9HHSI,; 

0THOCHTenbHBSI norpeWHOCTb H3MepeHHSI HHLlYKUHH C O.llHIIM tlBT'IHXOI\t (ripeLlDOR<irlleTCII, 

-.TO BO Bp9MSI H3MepeHRft HH.llYXUIIII He H3M9HA9TCA BO Bp9M9HH) tlllHll BblplllK9HH~M: 

\ 
~ : An~~ ~_Lvc1u 

nu . 3 U U ·J T 
.\T ) 2~ (.!?..!!..AI)~ ('I]_ :\t;)'\-(t\U )2~(auu )2, 

·Ji .J {-l '. II 
(4,3) 

r .ne 1\ T, LH , A {:J , :\ U , 0603Hll'IBIOT cpettHHe KB8tlpliTH'IHble OTKROHeHHA RO CpliBHeHHIO 

C rp&.llyHpOBKOII, KOTOpyto Mbl ceA'IIlC C'IHTlleM a6contoTHO TO'IHOII, 

8U, ijll - 0603H8'18lOT Knacc TO'IHOCTH 11pH6opa, H3Me"pii10Utero 'U , H ero npeLlenbHOe OTKnO

H8HHe. 

Tenepb pa36e_peM oTnenbHbte norpewaocTH B yp&BHeaHH (4,3), 

TeMnepaTypH811 norpewaocTb 

~ • 

AT _ ~ t\T~u 11 t\T, U r'T 

5 

(4.4) 

' " 



r.ae 

a .. 2_ 1JL 100 [%I °C I , 
H U <'IT 

!rut Ha3&1BaeMblll T9MDepatypab1A ltOa4KPBillleHT, KOTOpbiA, Hanpawep, y .ll4T'IHK8 H3 MbiWbAitO

BHCTOI"O HB.IlHB I In As 

a
8

=-,(0,04 -0,08)%/°C. 

388'111!1 npa OTIUIOHQBHK TeMnepaTypbl .a'aT'lBKa OT rpa.ayapOBitK fl T •;.!- 5°C, ~ T -Q,0&:0,4%, 

JlnR 6onee TO'lllbiX H3M8peRH.I Tpe6yeTCR 3H8Tb 3Ha'leHH8 a H 

rewneparypawe KOppeKuHv, 

lt8lK.IlOI"O .llaT'IHKa H BHOCHTb 

norpewHOCTb YCT8KOB!pl TOJ!ja nHT8HHR- .aaT'IRKa 3aBHCHT OT M8CCa TO"HOCTH HCnOilb3ye-

MOI"O aawepatenbHoro npa6opa 

1'1, 1 au \ 1 = -~. u;n-· r· (4,5) 

1".118 li
1

, (
8

, I - Knacc TO'lBOCTH, npe.llenbHoe 0TKnOH9HHe, K3M9pR8MbiA TOK, COOT88TCTII8HHO, 

npa HCnonb3o&aHKH noT8HUHOMetpa nocTORHHpi"O TOKa nOI"pHWHOCTb 11 1 ~OpR.IlKa 0,02%, 

a DpH HCDOBb30B8HHH Dpa6opa M81"HHTO-sn8KTpH'I8CKOA CHCT8MbJ norpeWHOCTb ll J . pa&Ha 

0,2%, -r.e, 

~I = 0,02 - 0,2 % • 

Heneenea.aaxynBDBOCTI! l1aT'IHJSa Xonna 1t HanpaaneaaJO MarnaTHoro nona anocRT a R3Mepe

HRif RB.IlfKilRR D01"!>8WROCTI! 

/l,.,.= _. ~ 
.... u a{3 

ll :j 
3 

( ¥>.· (4,6) 

DpR'18M Mhl C'IJITanH DpR6nR>K8BHO ~ =sin jJ = {:3 
af:J 

R 38 {j B3HnH cepe.aHHY RHTep&ana 

#R..MJ 
2 

JlooyCTKM1 H8TO'IHOCTI! YCT81l0BKB .llaT'IHita fl{j •1,5°•0,0:.:618 pa.a, 3TOMY COOTBeTCT&y-

e'r norpewaoctl! 1\ f:J •0,03%. npa H3rotoaneHHH npenfi3HOHHoro npacn6co6neHHR .anR yxpen

neHHII H oepe.llBH>K8Billl .aaT'IHKa B none .MO>KHO nony'IHTb 6onee TO'lllbl9 pe3ynbTaTbl, 

Bnaaaae tpo&H!I wyi.«oa aa TO'IBOCTI! H3Mepeaall 3aaacat or TeMDepaTypBol aecT86anbllocta. 

JlnR JlaT'IHitOB 83 In As ypoB8Hb WyMOB DOpll.llK8 10 Mb H 91"0 KOne6aHHH OKOBO 1 MltB1 

T,e, DpB 'IYBCTBIITenbHOCTH 10 Mlt&/raycc _OTHOCHTenbHaR norpeWHOCTb 

uro =~. 1\ u, < --,y- B 

( .. AfltDHH JlaHa B rayecax), npa IIHilyltllKH DOpR.Illt8 1 i"aycca ~Ur-1%, 

ao npa 1000 rayccax llUr ~ 0,01 %, 

(4.7) 

noroewHO£Tb. o6ycnoaneaaa11 aeto'IHOCTI!!O DQ!6ooa. H3MepRIOUJero aanp!ilKaRae, aaanoraq

Ha norpewaoc!ll npe ycraaoaxe roxa 

4. 

06bi'IHO Au •0,02-0,2%. 

8 =-\,= 8uUn 
u 

6 

(4,8) 

. .-

I 
, I ',,., 

- I .. ---·--·~ ·"''' \ 

• 

KpoMe norpemHoctell, yK83aHHYX B ypaaHeaaa (4,3) • y'IHTbl&aJSlt<;R II!Ue 

HOCTR: norpelltHOC!b rpa.ayRpOBitB 1 T,e, CHJITRH KpRBOit B = f(U )1 R norpeJliH4 

no KPHBOA rpa.ayapOBKH. npa acnonb30B8HRH M8TO.Il8 s.aepHoro pe3oHaHC 

TO'IHOC!b rpa.ayapOBKR 

,'\ g •0,01-0,1%. 

nonb3yHCb yTO'IHeHHblMH Me!O.Il8MH OTC'Ieta no KpBBOA l"pa.llyHpOBitR, MO>KHO 

TO'IHOCTI! 

I\ or •0,01- 0,05 %. 

Koae,aaa norpemaocT& np_H R3Mepeaaa HH.IlYKUHR c oaau~ .aat'IRKOM 

lla=v<t.a >2+<t. >2+(1\ '~ 
0 • 0 'I' 

3aMeRRH '14CTR'IHb19 norpelllHOC!H B ypa&HeliHH (4,9) Bbllll8yK838HHbiMR 'IHCnc 

HHHMB, XOH8'1HYIO norpeWHOCTb nonyqaeM B noe.nenax --; 

t. 8 •0,1-0,5%, 1/;J. _, 
npH'18M, Mbl npe.anonaranR, 'ITO MarHHTHOe none BO BpeM9HH ~e H3M8Ha~~~( 
BaHRR pacnpe.aeneaaa Mal"llHTHOI"O nona B npoctp8HC!B8 9!0 ycnDBile R~Relrc ·' 
HbJM, 

'; 

5, norpemHoCTB npa R3MepeHRR npocrpaacTBenac:J'O oacnoelleneHJil 

015cy.aaM caa'lana ca~b!A npoctoA cny'laA, ~tor.aa npocrpaacraeaaoe pa• 

, RH.IlYitURH accne.ayerca nocne.aoaarenbHbiM R3MepeHHeM al5comoraoro 3HatteHI 

a pa3nH'IHbiX TO'IKax nona c o.aaaM .aa!'IHKOM Xonna, 

.K norpemHocTR, yxa3aanoll a ypaaaeaaa (4,9), renepb .aol5aanaetcll Ol 

nol"pelllHOC!b HH.IlYKURH 38 C'l9T apeMeHHOA H8Cta6Rni!HOC!H nona tJ.8 o f1ol t 

H~ll norpalllHOCTb TODOI"patPHpOB8HHll DOnll C O.llllHM .ll8T'IHKOM 

\ t,_B E V ( ll a I 2 
+ ( A .>'H t. or> 

2+ < 1\ ) : 
0 Bt 

B caM oM coaepweHHOM · MarHHTHOM o6opy .aoaaaaa MO>KHO npe.anonaratl!. rg.~ 
. 0~ • 

38UHB MarHHTHOA· RH.IlYKUifH I , a oi5&J'IHOM na15oparopHOM ol5opy.aoa8HRR -

10-2, no.ttCT8BnliR 9TH )lj8'18HRH B tPOpMyny (5,1) nonyqaeM, 'ITO npR CT8611 

norpelllHOCTb tJ. 3 •0,,1% npaKTR'I9CKH He yxy.awaetCH, npR Cta6RnR3jiURR .10 
. -2 

CH Ha 11
8 

•1,01 %, norpe_lllllOCTb A8 •0,~% npH CT80HnR3aURH 10 yaenR• 

L\
8 

•1,12%, 

O'le,a.aao, 'ITO npR caMoM npeua3HOHHOM, caMoM coaepmeaaoM R3Mef 

ol5opyaosanaa, ao c O.llHHM J1AT'IRitOM Xonna R npx nacoaepwenHoA cta6am 

M81"0 non11 TO'IHOC!b H3M8p8HRH DOHlDKaeTCR npH6JtH3HTenbHO aa 1-1,5%, 
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a • H 
_ lJL 100 [%I °C I · 
u aT 

nepST)!pHioiA KOs4J<Pwllii8HT, KOTOploiA, HSDp&Mep, y J:IST'IRKS R3 MblWbiiJ[o-

a 
8 

= - ( 0,04 -0,08 ) %I °C . 

R TeMnepSTypbl J:IST'IHKS OT rps.a;yHpOBKH liT •:o~-5°C,~T -o,OB-:0,4%, 

Tpe6yeTCSI 3H8Tb 3HS'19HH8 a H KS>KJ:IOfO J:IST'IHKS H BHOCRTb 

~ DHTSHHSI J:IST'IHKS 38BHCHT OT KnSCCS TO'HOCTH RCDonb3ye-

A, au .\ 1 = -~· u a! l (4.5) 

C TO'IHOCTH, npe.a;enbHOe OTKnOH8HRe, H3MepR8Mbll TOK, C00TBeTCTB8HHO, 

RH DOT9HUHOM8Tp8 DOCTOSIHHpro TOKS DOfpeWHOCTb !\ I ~OpRJ:IKS 0,02%, 

npH60pa MSfHBTO-sneKTpH'I&CKOI CHCT&Mbl DOrpeWHOCTb li J . p811HS 

~I = 0,02 - 0,2 ~ • 

b ,llST'IHKS Xonna It HSDpaaneHBIQ MllfHBTHOfO n'onll BHOCSIT B H3Mepe

HOCTb 

2 
A = • au 

{:J u a{J A ;j = ( ¥ >., (4,6) 

pR6nR>K8HHO ~ =sin (J = {:3 
af:J 

R 38 ~ B3RnR cepe.a;HHy RHTepBana 

' 0 
YCTSHOBKH J:IST'IRitS flfj •,1,5 •0,0:..~618 ps.a;, 3TOMy COOTBeTCTBy-

0,03%, npa H3fOTOBn9HHR Dp8Ufi3HOHH0f0 DpHCDOc06neHilll .O:nR yKpeD

J:IST'IRKS B DOne MO>KHO nony'lllTb 6onee TO'IHbl8 peaynbTSTiol, 

:!! Ha TO'IHOCTb R3M8peHHI 388HCHT OT TeMUapST)'pBol H8CTS6HnbiiOCTH, 

S ypoBeHb WyMOB DOpli.O:ItS 10 MKB K ero Kone6aHBSI OKono J M~, 

OCTR 10 MKB/raycc OTBOCilTanbBSH norpeWHOCTb 

Au, < 11 ro = 0,1 
n -s-· 

ayccax), npa HHJ:IYitUHil DOPIIJ:IKA 1 i"aycca ~Uti%, 
AU r ~ 0,01 %. 

(4.7) 

f'~uHaH HeTo,uocrwo D[)JI6opa, K3Mepsuomero HaupsuKeaae, aaanoraq-

l5 = -\, 8U U 11 
-u-

6 

.,. 

(4.8) 

.. I 

-·· -· .,; "'' 

KpoMe norpewaocTel, yKaasallwx B ypaBueaaa (4.S),y'IRTWBaJ9TCR ewe .a;ae, uorpew

HOCTR: norpeUlHOCTb rpa.a;yRpOBKH, T,e, CHSITRH KpRBOI 8 = f(U )1 H norpeUlHOCTb OTC'18TS 

no KPRBOA rpa.a;yRpOBKH, npa acnonb30BSHHH M8TOJ:IS Sl.a;epaoro pe30HaHCS nony'laeTCll 

TO'IHOCTb rpa.a;yRpOBHR 

,'\.g •0,01-0,1%. 

nonb3yHCb yTO'IH8HHbiMH M8TOJ:ISMH OTC'I8TS no KpRBOA rpa.a;yRpOBKR, MO>KRO nony'laTb 

TO'IHOCTb 

.'l.oT =0,01-0,05%. 

Koue,uas noreewuocT& npu H3MepeHHR HHJ:IYKURH c oJ.tHHM JJ:ST'IRKOM 

A B = .; (AB ) 2+ ( A ) 2 + (A ' ~ 
0 • 0 'I' 

(4,9) 

3aMeHSIH 'IACTH'IHble norpeWHOCTH B ypSBH8HHH (4,9) Bbllll8)!K83SHHblMH 'IRCnOBblMH 388'18-

HHSIMII, KOR8'1HYIO porpaWHOCTb nony,aeM B npe,llenax 

liB •O,J-0,5%, 

npR'I&M Mbl Dpe.a;nOnaranH, 'ITO MSfHHTHOe none B.O BpeMaHH He H3M9HR9TCllo npH HCcne.a;o-
1 

BSHHH p~cnpe.a;eneHHll M8fHRTH.Of0 nonll B npOCTpSHCTBe 3TO ycnDBHe RBnHeTCH 0'19Hb BSlK-

HbJM. 

5, norpaWHOCTH npH H3MapeKHH npocTpaHCTBeKKcJ'O pacnpe,lleneHH!I HH,llYKuHH 

06cy.a;HM caaqana cal')(wl npocToA cny'lsl, 1tor.a:a npocTpSHCTBeaaoe pacnpe.a:eneaae 

HBJ:I)!ItllBK accne.a:yeTCs nocne.a:oBaTenbBbiM HaMepeuHeM atlconroTuoro aaaqeHBll KB.O:YitllBB . 
B paanH'IH&rx TO'!Kax nons c o.a;HHM .a;aT'IHKOM Xonna, 

.K norpeWBOCTR, YK838BHOA B ypSBB9HRR (4,9), T&nep& .a;o6aBnReTCll OTBOCRT9n&H8H 

norpewBOCTb RHJ:IYKilHB 38 C'iaT BpaMeBBOA B8CTa6KnbHOCTII nons A8 , f1osTOMy lt~Heol.:_ 
t 

Bl!ll norpeWHOCTb TODOrpa!l>KpOB8HHH DOnll C OJ:IHHM J:IST'IHitOM 

liB =v' (liB )2+ ( li.)'\0 ( t\..T) 2+ (A ) ~ 
0 -.p Bt (5,1). 

B ·c:aMoM coBepweHHOM · MarHHTHOM o6opy .a:oBSHHH MOlKBO npe.a;nonaraT& !().'IHQCT& cTa6a.na

-4 
3Alt11H MSfBHTBOA· RHJ:IYKiliiH 10 , B oflbi'IHOM na6opSTOpBOM o6opy.O:OBAHHR - TO'IHOCTb 

J0-
2

, no.llCTSBnSISI 8TH lWS'19HRH B !l>opMyny (5,1) nonyqaeM, 'ITO npa CTS6BnB381lHH J0-4 

-2 
nOJ'p&WHOCTb li ll •0,,1% npSKTR'I9CKH He YXYJ:IW88TC!I, DpH CTS6BnR3AilRR 10 yxy.a;~aeor-

. -2 
C!l Ha AB •1,01 %, norpe_WHOCTb An =0,5% npa CT86BnH3SnHR 10 yBenK'IHBAeTC!I aa. 

AB •1.12%. 

0'18\SRJ:IHO, 'ITO npK CSMOM npeUR3HOHHOM, CSMOM C089pWaHHOM R3M9pBTenbHOM 

o6opy.O:OBSHHR 1 HO C OJ:IHBM J:I&T'IHKOM Xonna H npR HecoaepweHBOA CTA6HnH3AilRH H3Maplle

MQfO nona TO'IBOCT& K3MepeRKSI noHHlKaeTCll npH6naaaTenbBo Ha 1- 1,5 %. 

' ' 7 



C.oenaeM paa6op OUJH60K .!lflA CX8Mbl BKnJO'I&HRA (pi!C, 1 ), 1'.08 C noMOI.ltbiO .!lBYX .!l8T'IHKOB 

liS , liS asMepReTCR no ypaanenn10 ( 2.1) sna'I&JIHe . A . 
I V 

11 pe.ononaraeM, 'I.TO npn M8flbiX OTKfiOHQHHRX 118p8M8Tp0B1 ·BHOCIIUIHX 

norpeu•nocTn, nanpn>Kenne '<.onna U0 

Te•1bnoe H3Meneune uanpR>KeHHR 

ll \1 -

npRMO nponopunonanbHo HH.!lYKUHH 

1'1 u -u;;- . 

B 1 T.e. OTHO~II'""' 
0 . 

BhlaBBHHOe nl06b1M BfiHAHHIIM 1 COOTB8TCTByeT H3M8H8HHIO HH.OYKUHH OT :3
0 

.00 l3 no COOT-

HOW8HHIO 

B ~ B
0 
I 1 + A 

11 
I . 

(5,2) 

B nepay10 oqepe.ob uac HHTepecyeT annRHHe TeMnepBT.)pHOA saaucHMOCTH .OBT'IHKOB Xonna 

H8 TO'IHOCTb H3M8peHHA no STOA CXeMe, 

EcnH a H a - T&MnepaTypHbJe KOscPcj:lHuHeHTbl .!l8T'IRKOB liS, H HS • liT H AT -
lly HI V I V 

- OTKnoueune nx TeMnepaT:ypbl npn rpa.oynpoaxe, B 
1 

, Bv 
1

- nn.oyJtnnll a TO"'Kax 11p11 

T&MIIepaType H3MepeHHA, 8 B
10 

, Bvn - IIH.!lyKUHll llpll TeMnepaType rpa.oyRpOBitH 1 TO 

B OTHOCHTenbHOe 3Ha'lenue nn.oyxuHH npu TeMnepaType rpa.oyHpOBKH A• ~ 
B vo 

A=-'. a npu TeMnepaType R3MepeuuA B . 
v 

llpe.ononaran, 'ITO TeMnepaTyJ)HoMy HsMeHeHRJO uanpspKeHHll Xonna cooTaeTcTayeT nnueA-

HOe R3M8H8H.HQ RH.!lyKUHR 1 nony'IRM: 

A 
a, 

---a; 
Bto (1 + au ,1'1 T1 l A 1 + an 1 !\ T1 • D(l+a.,AT) l+auAT-vo .,. v y v 

llosTOMy OTHOCHT8flbH8A norpelUHOCTb 8C.II8.!lCTBH8 T&Mnep8TypHOI'O R3M8HeHRII 

\ ATn Ao; A _ n 1 __ A_ = l 
o Ao 

llonb3yRCb COOTHOW8HH8M 

1 + a 01 ,'\ T
1
_ 

l+a 11 vi\Tv 

1 - an..f' Tv 
l+au 1\Tv 

H npeue6peraR Bblpa)l(eHAeM v au a 11 .'\T1 /\Tv , nony'laeM 
I 2 

,'\AT •• '!-nvi\ Tv- 'JJ,·'\ T ,. (5.3) 

YJs <JlopMyfibl (5,8) cne.oyeT, 'ITO .llllT'IHK' C. 6onbUIHM T8Mnep8T:ypHbiM KoscjlcpHUH8HTOM .Oon-

>KQH HM8Tb MMoe, OTKnOH&HHO TeMnep8T:ypb1 ,'\ T H, H8060poT, np11 .!l8T'IHKe C M8HbWHM 

T8Mnep8TypllldM KOS'V<J!HllH&HTOM B03MO>KHO 6onbwoe OTKnoneu'ne Te~mepaTypbl, 

HanpHMep, npn pa6oTe c .!l8T'IHK8MH us ·MbiWbHKOBHCTOro HH.IlHR, npH a 8 •0,03%/°C, 
l ' 

0 0 " . a'\ •-0,05%(°C, .\T1 ~-2 C, 1\Tv·-4 C, norpewHOCTb AT •0,05.4 -0,08.2-+0,04%, 
. 0 0 ' 

Ho ecnn AT1 •-4 C, ·'\·Tv =-2 C, TO norpewHOCTb A.~oT•0;05~- 0,08.4•-0,,22%, T.e. no-

.r peWHOCTb C TQMII >Ke .ll&l''tiiiUIMH H npR. TeX >Ke TeMnep&Typax T8K >Ke B8.11HK8, 

~ ' I , ;.. 

8 C.Jty•Ule, ecnR :.oaT .. RXB IIJ)R H3MepeHKB BM810T O.!liiB811:0BYIO T&MII&paTyp:y! 

OT Teuneip8T)'J)b1' rpa.oyKpoBXB Ka f't. T 1 norpeWKOCTb. 

ll, • ( a. -·a~ ) 1'1 T • 
AT Hy I 

,'Hs o6eax cpopMyn (5.8), (5,4) cne.oyeT, 'ITO a cn;r111ae t.:T, • t. 'fy ~liT 

norpewaocTb t. "-r •0. OpaxTR'IecXB J:VUI nony'le••• THoro aaaqea•• cneJJ 

C O'I&Kb 6BB3KRNII T&Nn&p8TypHYNB XOscPl>BUR&liTaMB, 

PaccMOTpHM norpewaocTb, xoTopaa Bblaaaaa ll&TO'IB~Two' ycTSHOBXB 

no OTHoweHBIO 11: ·nonJO, npu o.oaoN .oaT'!Hxe cornacao (4.6) fl e(lla·) 
13 a 

BNHM 

!!A m 1 - _A_ = 1 
p A 

0 

+ ,'\lit 

'1 + i\ P
2 

OTXyJla 

ll.\13~ llfJ ,-f:j l\fj' 
V I 

, {.;I 
I !~· '; ,~ 

ij;', ·~ 
l\l.l 
' .~. l 

YJ3 ypaaH&HHll (5.5) cne.oyeT, .'ITO norpeWHOCTb OT BQTO'IHOI yCT8H~~ 6:1· 
IIII&TCR xax pasaocTb norpewHocTeA oT.oenbllbiX .oaT'IJixoa, Kor.oa 

uxoa o.o•aaxoaw, norpewaocT~o AA/J •0. 

OTQOBOI 
I , 

''! 
PaccMOTpBM. EOBXpeTBWA cny11aA, ,Kor.oa o.oan .oliT'IIIx ycTaaoane& noJl 

. 0 " • 
BTopoA-no.o yrnoMiltJt1,5 , Tor.o.a AtJ 1 •0,08%, A#v•0,06% •l>;; 13 "(),03%. 

I 
6:y.oeT B paccylK.!l&RB& 0 BllBJIHBB HanpaliCeHRll WyMOB 

AA m U, - 1\ U 1 
U V rl 

To&o npB O.!lBH8XOBWX norpeWBOCTSill OT.!l&flbllbiX .!l8T'IBXOB XOK&'III811 norpe 

Oo ypaaaeHBIO (4,7) !! U 38BBCB'I' OT HH.!l.YKJIBR, B KOTOpOA .!l8T'IHX BAXI 
r 

BIIDpBMep 1 B1 nopa.o.Ea 100 raycc B Bv DOpA.!llt8 1000 ra;rcc, TO AA u, 

BOCTR 113M&pe11RII Hanpiii!JK&BBA, rpa.oyHpoBKH II OTC'I8T8 no KpRBOA I'p8.!lyRJ 

lmBJIJOT Ha A). xax paaa~b norpewHOCTel oT.oenbllbiX .oaT'IHKOB. 

113 COBOJtYIIBOCTB BCQX '18CTB'IHbiX norpeWHOCTell Mo>KBO IIOfly11iRTb JtOl 

. tOCTb RSNepeBBA OTBOCRTeDbllbiX 3B8'10KBA HH.!lyXDH 

p~~c. 1 a npe.oenax 

fl.\ •0,1-0,5 "· 

Jt. no cieMe, JIOJ 

6, OorpeWBOCTR niH! 113MepeHBH I'p!.!lB&HT8 M&rBDTROro IIO.IIB 

Yla paccy>K.!l~BBI, ,npoae.oeKBb!ll a rn. 2 H 8, C;J&ll)'&T• 'ITO Dpll B3N8 

-ra M&rHIITHoro nona no .cxewe (pac. 1') BsMepeHae TOK,a. aos6yJK.o.eaas .o.aT 

88 TO'IKOC~ 113M8peBBI, ~I)T M8TO.!l T8KlKe BCXIIIO'I88'1' BJIBJIHII&. BpeM&HHOI 

uaraa'J'aoro nons. 

9 



UJHOOX JlfiH CX9Mb/ BXnJO'I&HRH (pHC, 1 ), T.ll9 C noMOlllbiO .llBYX .ll8T'IHICOB 

eTcH no ypasneHHIO (:.!,1) ana'leHRe A. 

e.anonaraeM, 'ITO npH MBfibiX OTKJIOH9HRSIX DapaMeT·poa, ·BHOCSIUIHX 

H>K9HH9 Xonna U
0 

npHMO nponopuHonanbHo HH.IlYX1111H B
0 

, T,e, oTHocr 

HanpSI>K9HHH 

1'1 u ----u;- ' fl tr = 

aHHHH9M 1 COOTB9TCTBY9T H3M9H9HHIO HH.IlYXI1HH OT 3
0 

JlO 3 no COOT-

B ~ B
0 

I 1 + L\ 
11 

I 
(5,2) 

nac HnTepecyeT BfiHSIHHe TeMnepaT>PHOA aaBHCHMOCTH .ll&T'IHXOB Xonna 

HHA no 9TOA cxeMe, 

- TeMnepaTypHble xo9Cjl<j>HQH9HT~>~ .llBT'IRXOB IIS
1 

R HS , L\T H L\T -
H 1 V I V 

TBMnepaTypbl npH rpa.llyHpOBX9, B I 1 By 
1

- RHAYIUIHll B TO'IICBX DpB 

epeHHA, a B IO , Bvn - HH.IlyXQHll npK T8MD8p8Type rpa.QyRpOBICH, TO 
• B 

B'I9HH9 HH.IlYXQHH DpH TeMnepaType rp&JlyHpOBKII .\ • a:::-
B vo 

pe H3M9p9HHA A= - 1
• B . 

v 

TeMnepaTypHOMY H3M9H9HHIO Hanpg>K9HHfl Xonna COOTB9TCTBYBT DHHeJI

nony'IHM: 

B1 
----a; 

810 (I+ aa 11\ T1 l AI 1 +an 1 !\ T1 

3v
0

( I+ a HyL\ Tv) I+ a nv L\ Tv-

Bll norpeuiHOCTb BCfi9LlCTBH8 T&Mnep&TypBOTO R3M8H9HRll 

- An-A ~I-_A_=1 AT-- _A___ A
0 0 

HeM 

1 +a H 1•\ Tl, 

1+a 11 v!\Tv 

------- "" 1 - a11 -J\ Tv 
1+an t\Tv 

HHeM v u II Uu .\ T, !\Tv • nony'IB9M ' 
I 2 

,\AT a,./•Tv-'it
1
.\T 1 • 

' 
(5,3) 

JlliT'IHX' C 6onbUJRM TeMnepaTypHbiM JCOg<jltj:mQHeHTOM Ll011-

oneane TeMnepaTypbl .\ T 11, 11ao6opoT, npa .llBT'IRXe c MellbiUHM 

•111{119HTOM B03MO>KHO oonbwoe OTxnoHeHite TeMnepaTyp~>~, 

c LtaT'IHKaMH aa MbiWbSIKOBIICTOro HHAIIH, np11 ·an •0,03'l./°C, 
I . 

2°C, l\ Tv =-4°C, norpewHOCTb '\ •0,05.4 -0,08.2 -+0,04%. 
T . 

\Tv =-2°C, TO norpeJUHOCTb L\ATc0,052- 0,08.4•-0,_~'l., T,e, no-

lll>T'IIIX&MH a npa Tex >Ke TeMnepaT)'pax Tax lKe aenaxa. 

,, 

• 

8 Clly'lile, ecna _'Ll8T'IHJP( npa lfaMepeHHR RM810T OAHBBXOBYIO TeMDepaTypy, ornH'IBIOUiyJOCll 

OT TewnepB'fYPbl' rpaayapoaxH aa L\ T , norpewHoCTb · 

L\, • (a. -·a· } c'\ T. 
AT By H 1 

(5.4) 

.·Ha o6eax <Popwyn (5,8), (5,4) cneAyeT, 'ITO a cny'lae L\T1 • L\ T.y = L\T a •a 
HI HI 

BOTpewllOCTI> ll .\,. •0, np&XTH'19CICB JVJSI nony'leBBSI TUOI'O 3HB'I8BBII CD8.Ay9T 6paTJ. JlBT'IIIICB 

C 0'18Hb 6nR3KHNR T8ND8p8TypHHMR XO~RIJR8HTaMH, 

PaCCMOTpHM norpeWBOCTb, XOTopaSI Bb1388JI8 H&TO'lBOCTbiO 

no OTHOW8HRIO X 'nomo, npR OAHOM .QBT'IHJte cornacno (4,6) 

HMe&M 

A L\A = 1-- = 1 
fj Ao 

+ .'\ /:3, 

OTXYA& 

'I+.\ #
2 

ll 'A/:3= ll fJ - fj [\ fj • 
V I 

)'CTBHOBICH .QBT'IliXB 
- I 

L\ =(~'~a), .!\n& 
f3 2 

Xonna 

).{J 

(5.5) 

Ha yp88118HBB (5,5) CD&Ay&T, .'ITO norpeWHOCTb OT BeTO'IHOll yCT8H08XB ABT'IBKOB 0Dpa.Qe

mt8TCSI xax paaHoCTb norpewaocTeA OT.Il&nbH~>~x ABT'UIXOB, Kor.~:~a OTXnOH&HKII oooux Jl&T"" 

'IRICOB O.llHRl!X08W, DorpeWHOCTb 1\A{:J •0, 

PaCCMO'rpBM XOBXpaTHWJI cny'lall, .xor.Qa OAHH AaT'IiiX )'CT8HOBD8B 110.1:1 yrfiOM /l.fJv •8°, 

' 0 • . 
8'topoA-no~ yrnoM!l.llt1,5 , Tor.~:~a ~13 1 •0,08%, t\#~•0,06% al\/3

1
#-D,OS'l., AaanorH~!oiM 

oy.Q9T H p8CC)'liC.Il9HR9 0 8nHIIHBB H811.pllliC9RRB WYM08 

(5.6) AA = U, - i\ u ' 
U V rl 

T,e, DpR O.llBH8XOBYX JJOTpaWHOC'I'IIX OTLJenbHblx .Q&T'DIXOB XOH&'IBBSI norpew,HOCTb~). -Q, u, 
no yp&BH9HHIO ( 4, 7) ~ u 3&BHCBT OT BHAyXDHR, B XOTopoA A8T'IHX naxo.QBTCII, Ecna, . 
HilnpKMep • B1 nop&.QXB J()() raycc B Bv nOp51AX8 1000 raycc, TO A~ u, •0,1%, norpew~ 

ROCTH R3M8p&IIRSI HaDp.llliC9BHJI, TpaAyHpoBKH B OTC'18T8 no XpiiBOJI rpa.!l)'llpoBICH TOliCe 

lma.IIJOT 88 ~A X8X p~3HOCTb IIOTp&WHOCT&ll OTA&nJ.11WX Al.T'IllxOB, . 

Ha coaoxynnocTB 8Cex 'I&CTB'IHblx norpewaocTeA MOlKRo DM)"'BTb lllOBe"'Jly» norpew-

lrOCTI> RaM9p&BBft OTBOCHT9DbHblx 3H8'18BirA HH.ll)'XIIJiil 

piiCo 1 8 npe.~:~enax 

!l.A -o,J -o,5 %. 

A no cieMe, noJtaaaBaot Ka 

6, norpeWHOCTR npa H3MepeHHB rpa.gBeBTB N&rBDTBOro 110011 

Ha paccylKAftlfBll, :poae.llea&f>!x 8 rn. 2 a 3, cneLI)'eT. 'ITO llpK H3MepeHBII ·rp8JlBeH

T& MarRIITaoro non11_ no _cxeNe (p~~c. 1') HaMepeaae Toxa aoaoyJK.IleBasr ABT'IKXB - amrite-r 

JIB TO'IHOC~ B3M8p&HB!Io 3TOT M9TOA T8X>Ke BCIWIO'I8eT BnBIIHB8 8paMeBHOJI H8CTafSBIIbHoCrB 

M&l'RHTBOTO 
non,. 
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.Qanee p8CMOTpBM BIIBRBB$ TO'IBOCTB B3MepeHHR H8DpR>K8HBI Xonna, BIIHllHHe T8MD8p8Typ-

HOI 3a&BCBMOCTH J:UlT'IBKOB
1

8 T8K>K8. TO'IHOCTB.BX yCTAJIOBitll H8 TO'IH.OCTb H3Mepe1H rp8JlH9HT8 

npa STOM ISyJieM T8Jt>K8 npeJIDOnaraTb, 'ITO OTHOCHT911bH08 H:3M8H8HHll H8DpH>K9H ll ,\U &Ho

CHT norpeWHOCTb npH onpeJieneHHH HHJlyKUBK B IIRH~IHOI 38BHCHMOCTH. 0tJlellbHbJe 'I&C

TR'IHbl8 norpaWHOCTH pacc'IHTaaM K81t OTHOCRTellbHYIO norpeWHOCTb 

1
0
'-r = 

1 
__ r_ 

I'g r0 
A = 

1 {6.1) 

To'IHOCTb asMepeHHI OTJleHbHbiX aanps>KeHHI Xonna U 
1

, U
2 

, Uv , Bblpa>KeHH8ll norpew-

HOCTbiO B3MepeHHI H8HpR>KeHHI AU 
1 

• I!J. U 2 , I!J. Uv, BIIRlleT H8 h 1 cneJiyiOIUHM o6p830M: 

IU 
1' 

0 

(
8-8) 1 '[8 (1+i\U 1)-B(1+AU2 )l•--:---'1._,_ __ 

I 2 Tv = IO 20 3yo( 1+AUv) 

(8 -8 > -1-- (:1 -n >-·~1- -
10 110 B 'vo 10 20 -.r;.; 

rJie n,o ' 820' Bvo - TO'IHble 3H8'19HHll RHJlyKUHH 

n I • 82 • B v 3Ha'leHHR HHJlYKUHH, onpeJieneHHbte npH H3M9p9HHH, 

nocne ·ynopRJlO'IeHHH nony'laeM 

t. = rur 
B

20
(AU

2
-AUv)-8 (AU1 -AUv) 

( lil
10

- B
20 

)( 1 + t. Uv) 

TaK KaK Au <<1 , B aaaMeHaTelie ypaaHeHHll (6.2) npeHe6peraeM Au , torJia 
v v 

B20 l'>\J2 -J\oL\U'+AUv· 

• n - n 
10 20 

A1u 

(6,2) 

(6.3) 

no <tJopMyne (6,3) pacc'IHT&eM norpewuoctb Jinst cnyqas B 10 •BBOO raycc, 820~6000 raycc, 

t.U
1 

•0,02%, l'>U
2 

•-0,02%, l'>Uv •-0,02%. nony'l8aM A1 . •-0,4%, 
u 

TeMnepaTypH8ll sa&RCHMOCTb Jl8T'IHKOB XoiiJla BHOCHT otaocHtenbRyiO norpemHOCTb 

~ = a 83l'>~ 830 -a8~ T 1 B 10 ._a8 ;. Tv(~0-~Jso>. 
(6,4) 

T 810- BliO 
Ecna Jl&T'IHKH 1, 2 HaxoJlllTCH npa OJlBH&KOBOI T8MDepaType, T.e. l'> T 1 • 11 T 2 = AT , 

HO OTIIH'IaiOlU8IC11 OT T9MDap8Typtil OTHOCHT911bROrD Jl8T'IHKa, Jlllll flr 
' . T 

HM88M: 

(a
82

B
20 

-a
81 

8
10

) ,\T + aHvATv(B10 7B2~) 
B - B 

10 20 

(6.5) 
A1~= 

Ecna J18T'IHKR 1,2 pa6oT810T DpH T8MDepaType rpaJiyHpOBKH 0 0TIIH'I810W9itCR OT T9MD9p8Typbl 

· OTHOCHT811bHOro ,naT'IHK80 TO 

l'>Lj. =aHvA l'v • (6,6) 

Tax ttaK JlaT'IHKH 1, 2·H8XOJlllTCll B oiSIUeM ipytnllpe, TO OllR HM810T OilHHaKOBYIO TeMne

p8TYJ?Y• OTIIB'IatolUyiOCll o6bi'IIIO OT T8MDepaTypb1 rp&JlyHpOBKH, Pa'!15epeM cny'l&l, KOrJl& 
o o o o B . · 

t.T •3 9, 11Tv•5 c •. a
8
t a Hv •-.0,08%/ C, a 8 ·

2
•-0,7%/ C, 1 •600 raycc, B 2•0, 

nony'l&aM oTHOCRTenbHyiO norpewvocTb A 1T ~-0,16%. Ecnu B 1 •6600, B·, •6000 raycc 

H OCT811bHbl8 Jl8HHbl9 He M8HllliHCb0 TO nony'IHM A1T •+0,19%. 

10 ' 
~

:l I .• . • · ..•.•• . . 
... ~ .. 

BIIHHHK8 HS'TO,HOdTH yct8H9BKH .Q4T'll!i!t8 110 OTHOW9HIIIO K 001110 npii B3Mepe1 

cneJiytowee, 

npeJinoJiaraeM, 'ITO nepneHJlBKYIIRp It JlaT'IHKYHS 1 OTKIJOHK.9TCll OT e 

URI! H8 yron .f:J,.x Jl8T'IB!Q' HS2- H8 ,YrO~ f:J, • Tax .K8K .Jl8T'IHJI; H 8 V OTHO 

ero ycTaHOBK8 B none H8H3M8HH8, TO OK H8 TO'IHOCTb onpeJieneHHH rp8JlHeE 

norpeWHOCTb, Bb13BaHH8ll OTKIIOH8HH8M f:J1 , f:J 2 , 

!:. , .. 1 -~ = 1 - n,o cos f:J, - n20cos fj 2 
I{J r,, B-D 

I 10 20 

PaccMoTpiiM cnyqal: r., •500 raycc/cM, B10 •6500 ra~c, {J
1 

-o,5°, ,6
2

•1 

HOCTb ·6y Jl9T fl r f3 • 0,36%~ EcnH 068 Jl8T'IHK8 HM910T OllHH8K08bl9 OTKIIOH• 

HO DOIIll, TO norpelUHOCTb pasHa 

'\· = 1 - cos {3 • 
{3 

0 0 . 
T,e. DpH fj -o,5 t.r/:3 •0,004%; npa f:j ·1,5 t.r13 •0,03%. O'leaaJIH?~ 'I' 

HOCTb 3H8'lBT811bHO M8HbWe0 '18M B npeJlb1JlYlU9M C~y'l&e, KOrJl8 OT-JHB 

p43liB'IRloiMB, nosTOMY Dpll 113MepeHHH cneJiyeT Kp8DRTb o!Sa Jl8T'IRK8 i··· ~'IJ 
&8HIIH 6na3xo Me>KJIY co6ol. , '· j 

Tl!nH'IHbiM o!SopyJioaaaaeM, rJie tpe6yeTCH H3MepeHae rpaJIH&HTa,. 1!&11~ 
- I, :. 

Hble KB8JlpynOIIbRbl9 IIHH3bl. PacDp8Jl9118HHe rpaJIH9HT8 06bl'IHO H3M8pR8TqB 

DIIOCKOCTH IIHH3bl. noJipoiSHblft p8360p OWR60.K DpH onpeJI8119HHH rpaJIH8HT8 

UIIOCKOCTH KB8JlpyDOIIbHOro DORSI 8CII8JlCTBH8 Henp&BRD.I>HOft ycTaHOBKH .Q:8T'II 

8 ~ _ 
830 

cosw 2 
'\-- = 1 _ to cos y 1 cosy 2 

{3A D - B 
10 20 

DpB'IElM 3H8'19HH8 OTJl81IbHbiX B811H'IHH BHJlHO H3 pHC, 3. 

6 KOHKp.eTHOM cnyqae KB8JlpyDonbHoro DOOR JlBT'IHK 1 yCT8HOBII9H B I 

H ero p8CCTOSIHH9 OT CepeJlHHbl DRH3bl ft •100 MM, .Q&T'IKK 2 H8XOL!HTCII 

B
2 

•5500 raycc H8 p8CCTORIIKH OT cepeJIHHbl IIHH3bl ~ =110 MM, Ha pac, l 
I o o 

DnocKOCTH p OT cepeJIHHl.J nHH3bl a •0,5 MM, yron {3 •0,5 , 1
1 

•I , I 

yp&BH,HRll (6.9) DOIIY'188M DOrpeWHOCTb 

Ar {3 A= 0,86 %, 

Ha ablwecxaa8.BHOro o"'eBHJlHO, 'ITO norpewaocTb onpeJieneHHH rpaJIHeHT8 

MOCKOCTB I[B8JlpynonbHOI IIHH3bl B CHIIbHOft CTeneHH 3aBIICHT OT npa&llllb'KC 

Jl8T'IHK8 8 ro&BHOI DIIOCKOCTH H OT nepneHJlRKYIIRpHOCTII YCT8H08KH -ero 01 

aanpaane••• Don11. 

nonb3y11Cb CD81{11lUibHbiUII M8T0Jl8MII Jlllll OTC'I8T8 3H8'19HHI B I ' B,' 

rpaJlyllpoBU, 8Knl0'1811 OWR6Ky rpaJlyHpoBKH, norpeWHOCTb OTC'IeTa MO>KHO 

0,05-0,1 %. 
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RRHKB TO'IHOCTK H3MepeHHSI HanpaX<BHHA Xonna, BnHSIHKe T9MD9p4Typ

XOB 
1 

a TAXX<B TO'IHOCTK HX YCTaHOBKR HA TO'IHOCTb K3MepeH'I1 rpAJlKBHTA 

e npeJIDOnarATb, 'ITO OTHOCHTanbHoe H3MBH9HHa HADpSIX<BHJSI ,\ BHO-
U 

onpeJieneHHH HHJlYKUKH B naaeAROA 3ABHCHMOCTH, 

BCC'IHTBBM KAX OTHOCHTBnbHyiO norpeWHOCTb 

0TJienbH&te qac-

1 -r r !'. = _o __ =1---
1 ~~ ro {6.1) 

T.nenbHbiX aanpa>KBHKA Xonna u ,. u2 • uv • BblpA>KBHHASI norpew-

pSIX<BHKA fl Ut , flU 2 • fl UV, BnHSIBT Ra hi CnBJIYIOlUKM o«5p430M: 

[ 3 ( l+c'\U
1
)- 3 ( 1+1\U

2 
))._....,...JlL.._ __ 

to 20 :JVI!( l+fll!:v) 

(3 -B ) __ 1_ 
to 20 -s-;,; 

KHJlyKUKK 

OnpeJienaHHbiB DpK H3M9pBHKH, 

"' = f'UI' 

B
20

CI\U 2 -flUv)-B (flU
1 

-flUv) 

( B,o- B20)( 1 + fl Uv) 

3HBMeHaTene ypaaaeaaa (6.2) npeae6peraeM flu 
v 

!!J. = 
I u 

n2o "'u2 - ~o L'\ u,+ 11 u v • 
11to- 32o 

(6.2) 

, TOrJia 

(6.3) 

•CC'IKTBaM norpewHocT& Jl/111 cny'IBR B 10 • 6600 raycc, 

-0,02%, /!J.Uv •-0,02%, f1ony'IBBM fl1. •-0,4%, 

8 20•6000 raycc, 

u 

MOCTb JlBT'IHKOB Xonna BHOCHT OTHOCHTanbHyiO norpeWHOCTb 

't; 82o -auf> T t 8to ~a a/' Tv ( 1\o- n,o> • 
n,o- 820 

OJlSITCSI npa OJlKHAK080A T8MnepaT)'pB, T,B, flT•flT •flT 
I 2 

TBMDBpaTypbl OTfiOCHTB/IbHOro J1BT'IKKB0 Jlna flf' IIM9BM: 
T 

( aa B.0 - aH B1 ) ,\ T + a fl T ( 8 -8 
0

) 
2 • t 0 Hv V 10 • 2 

B -8 
tO 20 

(6,4) 

(6.5) 

OTBIOT DpH TBMDepaType rpaJiyKp08KK 0 OTnH'I810lU&Ica OT TBMnBpaT)'pbl 

x.a, TO 

"'IT =a Bv fl l'v • (6,6) 

'HBXOJlSITCa B 061UBM (j:JyTn.RpB, TO ORR HMBIOT O.ilKHBK08YIO TBMne-

06bi'IHO OT TeMnepaTypbt rpaJiyHp08KH, Pa"!S5epeM cnyqaA, KOrJIB 
0 0 . . 

aat a "v •-0,08%/ C, aa·
2
•-0,7%/ C, 8

1
=600 raycc, 8 2-0, 

y10 norpewBOCTb A 11- •-0,16%. Ecna 8 1 •6600,8·2 •6000 raycc 

IRe MBHSinKCb, TO nony'IHM lilT •+0,19%. 

10 

•• 

61JKRRHB HBTO,HodT!! YCTBH9BKH 4BT'I~Ka no OTHOWBHIIIO K DOniO npJi R3MBpBHKRX rpa.nKBIITA 

cneJiytl:nuee. 

f1peJinoJiaraeM, 'ITO nepn&RJlllKynap K J1BT'IKKYHS 1 OTK/IOHRBTCSI OT BBKTopa HHJlyK-

UKR aa yron .f:J,,x, JlAT'IIIJI'Y HS2- aa yron J;J11 • Tax .KAK .JlAT'IKF. H
8
v OTBocarenbHbiA 11 

ero YCTB808KB 8 none HBR3MBHHB, TO OK HB TO'IHOCTb onpeJie/IBHRR rpBJlKBHTB HB, BnHSI4ilT. 

f1orpeWHOCTb0 Bb138BHH4ll OTKnOHBHKBM /11 , f:J
2 

1 

A 1 f'tl _ 1 niO COS {11 - 3 20COS fj 0 , ,. ( ) 

"I' " - --- - - 4 
• 6. 7 /~ f'o ' B-3 

10 20 r 0 0 PaccMoTpRM c/Iy'la.l:: o •500 raycc/cM, Bto •6500 ra)'Cc, ,8
1 

=0,5 , ,9
2
•1,5, norpew-

ROCTb ·6yJlBT flf',g•0,36%, EcnR o6a JlBT'IKKB KMBIOT 0JlKHBK08biB OTKnOKBHHR OTROCRTBn&-

HO nons, To norpewaocT& paa&a 

l\r = 1 - cos /3 • 
f3 (6,8) 

T,e. npa fj -o,so ~t 0 "'rp • 0,004%; npa fj - I ,5 flr {J • 0,03%, O'!'eaa.nao, 'ITo Tenep& nor pew-

KOCTb 3RBotlfTBnbRO MBHbWB, 'IBM 8 np&JlbiJlyuteM cnyqae, KOrJia OTKnOHBHHa JlBT'IHKOB 6blnH 

P43mi'IHbiMR, f10STOMy npa R3MBpBRHR C/IB.O:YBT KpBnRTb o6a JlAT'IKKA Ba o6uteM p08KOM oca'o

B4KRH 6naatto MB)KJIY co6oA, 

TKnR"'KbiM o6opyJI08AKKBM, rJie Tpe6yeTCa H3M8p8RHB rpaJlHBBTa, a8nRIOTCR MArHHT

HbiB ltBa.npynonbH&te nHR3bl, PacnpeJieneaae rpaJiaeaTa o6bi'IHO H3MepaBTCH 8 rna8aoA 

nnoCKOCTH nHH3bl, f1oJipo6RbtA pa360p OWII60K np11 onpe.nenBHHH rpAJlHBHTA B rnasaoA 

nnocKOCTH KBBJlpynon&Horo nona 8Cn8JICTBHB HenpA8Rnb8oA YCTBHOBKH JlBTqHKOB JlA&T 

6r = 1..
{J>. 

B cos"' I - B cos"' 2 
to cosy;- a 0 cosy 2 

B - B 10 20 

npa'!'eM 3KA'!'BHKB OTJ18nb8biX 8BnH'IKH BHJlHO H3 pHC, 3, 

(6.9) 

' B KORKp.BTHOM cnyqae KBAJlpynon&Horo nona JlAT'!'HK 1 yCTAHOBnBR 8 none B 
1 

.•5000 ra_ycc 

H ero pacCTOaRHB OT CBp&JlHHbl nRH3bl rl •100 MM, )JBT'!'HX 2 HAXO.O.HTCR 8 none 

82 •5500 raycc HA pBCCTORHHH OT C&pBJlHHbl niiH3bl r, •I~ MM, Ha pac, 2 p&CCTOaHKB 

0 0 0 nnoCitOCTH (J OT CBp&JlKHbl nHH3bl a •0,5 MM, yron fJ •0,5 , 8
1 

•1 , 8
2 

•0,5 , Vf3 

ypaaHeKHR (6.9) nonyqaeM norpewaocT& 

flr tl >. • o,86 %, 

Ha 8biWBCKaallliHoro o"'eaHJIRo, 'ITO norpewaocT& onpe.neneRHR rpaJIHBRTa 8 rnaalloA 

nnocKOCTH KBAJlpynon&HoA nKH3bl 8 CKn&HoA CTBDBHH 34BKCHT OT npaallnbHocTR YCTAH08ttH· 

.Jl&T'!'HKA 8 rnas&oA nnoCKOCTH K OT nepn&HJlRKyn&pHOCTK YCTBHOBKH ero OTHOCRTBnbHO 

aanpaaneaaa nona. 

nonb3y&Cb CDBURAA:bllbiUH MBTOJlAMB JlliR OTC'!'&Ta 3HA'18HHA B I ' B2' B v no KpHaoA 

rpaJiyRpoBIDI, BX/IIO'i&R OWB6Ky rpaJiyRpo8KR, norpeWHOCTb OTC'I&Ta MO)KHO orpaHH'IRTb • 

0,05-0,1 %. , 
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Y'IHT.&Iaaa ace a.blwe:yxaaaaa.ble qacTH'IH.ble norpewaooTa, npa noMOWH llaT'IHKoa Xonna, 

axnJO'IeHH.biX Tax, xax aoxaaaao aa pac. t, MO>KHO onpellenHTb rpaaaei!T MarHRTHoro nona, 

H9CTa6HnbH0['0 ao apeM8HH 1 C TO'IROCTbJO 

6-r ~o,6 - 1.0 %. 

7, npaKTB'I9CK09 npBM9H9HH9 CX9M.bl 

npellnO>K9HHaa CXEiMa 6.1>1na HCnOnb3oaaaa llna H3MepeHHJI Ha 60nbWHX )darHBTaX 

nOCTOaHHO['O- TOKa coaeTCKO['O npoH3aOllCTaa THna en-t2, en-401 en-tOO H Ha MarHBT

H.biX nHK:ilax THna Mn-t6, Mn-'17, npellKUHa'leHH.&Ix llna aaTanpoToHHoro xaaana 5 Baa. 

KpOM9 llpyrHX B3M9p9KHit Tpe6oaanOCb HCcnellOaaTb pacnpelleneaae MarKHTHOrO nona a 

cpe~Helt nnOCKOCTH a03ll)'WH0['0 3830pa MarKBTOa H pacnpelleneHHa rpallH9HTa B rnaaH.biX 

nnOCKO,CTaX xaallpynon.bH.biX MarHHTHbiX nHK3, 

npa TOnorpaqlHpO&aHHK nona a M8rHHTax M.bl BKnJO'IHnH nocnellOBaTenbHO '19T.blpe 

llaT'IHKa Xonna MapxH Siemens , Tim JC-'24 1 'ITO llanO aoaMO>KHOCTb H3MepaTb aaaqeaaa 

Hilll)'KUHH a Tpex To'IK8X OllHOapeMaHHO, llpH H3MepeHHH rpallH9H'i'a 6.1>1n0 BK1110'19HO nocne

.aoaaTenbHO TPH llaT'IHKa qexocnoaauxoro npoaaaollcTaa THna SAV·S2 • 06a THna llaT'IHKOB 

H3['0TOaneH.bl H3 M.biWbaKOaHCTO['O HHllHa H HM9JOT 'lyBCTa_HTanbHOCTb tO MXB/raycc npH na

TaJOW9M TOKe 100 M8, 6.blnH a.b16pSK.bl llaT'IHKB C Man.biMH TeMnepaTypKb!MH KOS<j:l<j:lHUH9HT8-

MH a M8nb1M H8npa>KeHHeM wyMOB, B.b16pBH!lbie llaT'IHKH 6.1>1na oTrp8llyHpoaaHbi aa MecTe 

B3MepeKHa, rpaayapoaxa npOH3aOllBnaCb M9TOllOM npOTOHHOrO p930HaHC8 no npa6opy 

VIMM-2, KOTOpbrlt npa acnonb30BaHHH npeuaaaoaaoro n86op8Topaoro aonHoMepa H npa OllHO-

- 2 
pOllHO~'I'liX nona M9HbWHX 1 qeM 0,2% 88 t CM 1 noaaonlleT_ npOHaaeC,TH rpallyKpOBKy C TO'I"; 

HOCTbJO 0,0t%. 

'g nepKOll H3MepeHHit npoaepanacb TeMnepaTyp8 llliT'IRKOa T9pMOnlip8MH 1 yCTiiHOBnOHH.bi

MR a <j:lyTnllpax llaT'IHKOa. Hanps>KeHHR llaT'IHKoa Xonna H nHTiiJOWlllt TOK llliT'IHKOB aaMeps

nHCb C nOMOIUbiO nOT9HUHOM9Tp08 nOCTOIIHHOro TOKa THn~ ynn-6Q-2 H _ THnli QLK•METRA 

( '19XOCnoaaUKOrO npOH3aOllC TB8) C Kn8CCOM TO'IHOCTH 0,02%,, npeBM)'lUSCTali STOlt CX9M.bl 

COCTOaT- B TOM, 'liTO H9T He06XOllHMOCTH aHBMaTen.bHO CJI9llHTb 38 CT86HnB3aUB911 MarHBT- ; 

aoro nona a TO'IHO ycTaaaanaaaTb nocToaHH.blll TOK nHTSHHa llaT'IHKoa. KpoMe Toro HMeeT

cs a03MOJKHOCTb npoaOllHTb B3MepeHHa a HeCKOnbKBX TO'IK8X Ol1HO,Bp9MElHH0 1 'ITO 0'19Hb 

aaJKHO IipB B.biWeyRaaaHHbiX llnBT9nbH.biX H3M9p9HHaX, npH KOTOp.biX CHHMallOCb H9CKOnbKO 

T.biCR'I 'lroqeK, Jlnll HnllJOCTpaUHH npHB9ll9M H9CKOllbKO KOHKp9TH.biX peaynbTaToa' H3MepeHHit, 

Ha pac. 4 aao6pa>KeHa xpaaaa pacnpelleneRHa MarHHTHoro nona a nonepe'IHOM ceqeaaa 

MarHBTa THna en-tOO, Ha pac;:. 5 xpaaaa pacnpelleneaaa rpallH9HTa a non,epe'IHoM ceqe-

HHH KBallpynonblloll nHH3.bl Mn-17 H H_a pKC, 6 - xpaaaa pacnpelleneHHa rp8llH9HTa BllOnb 

TOll )1(9 nHH3.blo Bonae nollp06H.ble peaynbTaTbl H3MepeHHit aa MlirKHTax en-12, en-too H 

naa3ax Mn-16, Mn-t7 npaeeriea.bl a pa6oTe
151• 

t2 

• 

8. 3 a x n 10 q e H H e 

Mbi noxaaanll, 'ITO ecna aaMepaeTca HHllyxuaa (nopallK& 100 raycc a e 

TO'IK9 npH nOMOIUH OllHOrO llliT'IHKa Xonna, TO TO'IHOCTb H3MepeHHa COCTSBJ 

Ho ecna npoHaBotUITCH Tonorpac:j:mpoaaHHe no;TH nocTeneHHblM H3Mepe 

UHH B paanH'IHbiX TO'!Kax nom!, TO TO'IHOCTb TOnorpa<j:lHpOBaHHR B 

neHH saBHCHT OT TO'IHOCTH CTa6HnH38UHII MarHHTHO['O nona H OT BpeM9HHOli 

"'2 Toxa nHTaHHR .aaT'IHxa, HanpHMep, npR cTa6HnHaauHH c TO'IHOCTbJO tO To• 

rpacpHpOBaHHa noHH>KaeTCR tlO !- !,5%, H H3MepeHHe rpa.aHeHTa no STOll CXel 

(a xpaliaeM cnyqae) .aaoAayJO owH6xy. noaToMy Mbi npe.ano>KHnH cxeMy ( p1 

HCKnJOqaeT BnHaHHe Bp9M9HHOA H9CT46HllbHOCTH nona H KOne6aHHA TOKS nHTB 

aa TO'IHOCTb H3Mepeaali. VIa c.aenaaaoro paa6opa norpewaocTeli HaMepeHHli 

Me cne.ayeT, 'ITO Tonorpa<j:lHpoaaHHe MO>KHO npOH3BOtlHTb C TO'IHOCTbJO tlO 0 

MepeHHe rpa.aHeHTa - c TO'IHOCTbJO .ao 0,6- t %, ex eM a 6bma npoaepe"a 1 

H3MepeHHaX Ha 60llbWHX Mar"HHTaX H Ha MarHHTHbiX llHH3aX, 

n a T e p a T y p a 

I. A.n. naacKep, npaMeHeHHe nonynpoao.aHHKOBbiX- reaepaTopoa Xonn8 I 

rHTn, Kaea t96lr, 

2. B,H, BoroMonoa, YcTpOltCTaa c .aaT'IHK8MH Xonna H .aaT'IIttaMa Mara! 

- r3H,Mn !96Ir. 

3. A. Kobus, J. Tuszynski, Jlallotrony i ich z astosovanie. \Varszawa 1963. 

4. C.Cerman, Bibliografical Review of the ~lethods of Measuring Magnetic Fields, Nuc 

and Methods, 21, 17-46 (1963). 

5. J.l3etko, ~_!.Polak, !.Puzjak,
1
a kol ~lagneticke merania na zariadeniach antiprotonovehc 
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qacTH'IHble norpewuocTa, npa noMOIUH ,!laT'IHKOB Xonna, 

aa pac. 1, MO>KHO onpe,!lenHTb rpaaaei!T MsrHHTHOro non11, 

TOqHOCTbJO 

~r ~o,6 - 1,0 %. 

euae cxeMbl 

HCnOllb30BaHa ,!lllll H3M9p9HHJl Ha 60llblUHX MarHHTaX 

npOH3BO,!lCTBa THna Cn-12, Cn-40, cn-100 H Ha MllrHKT

,!lllll aHTHnpQTOHHoro KaHana 5 Baa, 

HCCll9,!lOBaTb pacnp9.!l9119HH9 M8rHHTHOrO nOllll 8 

H pacnpe.!leneHHH rpa.!lH9HTa a rnaBHbiX 

Mbl BKlliO'IHllR nOCll9.!lOBaT9llbHO '19Tblp9 

1 'ITO ,!l8110 B03MO>KHOCTb H3M9pRTb 3H8'19HHR 

llpR H3M9p9HHR rps,!lH9HTa 6blll0 BKlli0'19HO nocne

npOH3BO,!lCTBa TWna SAV•S2 • 06a TRna ,!lsT'IRKOB 

H RM910T 'IYBCTBHT9llbHOCTb 10 MKB/raycc npH na

bl ,!laT'IRKR C M8llbiMH T9MnepaTypHbiMH Koacj:l<tJHilH9HT8-

8&16paKHbi9 ,!laT'IHKR 6blllH OTrpa,!lyHpOB8Hbl H8 M9t:T9 

MeTO.!lOM npoTOHHoro peaoaauca no npa6opy 

np9!lR3HOHHOrO na6opaTOpHOrO BOllHOM9p8 H npR O,!lH0-

2 
1 CM , n03BOllR9T, npOR389C,TH rpa.!l,YHPOBKy C TO'I'"; 

8. 3 a K n 10 'I e u a e 

MbJ noKaaanll, 'ITO ecn11 113M9pHeTc!l IIHllyKUHR (nopRaKa 100 raycc H 6onee) a OllHOli 

TO'IK9 np11 ROMOlUH O,!lHOro llST'{HKa Xonna, TO TO'IHOCTb H3M9p9HIIR COCTaBnHeT 0,1-0,5%, 

HO 9CllH Rp0113BO,!lHTCSI TOnorpacj:lHpOBaHI!9 nonS< nOCT9R9HHblM H3M9p9HII9M HHllyK-

UIIH B pa3llH'IHblX TO'IKax nonR, TO TO'IHOCTb TOnorpacj:lHpOBaHI!SI B CHllbHOi! CTe

neHI! 3aBI!CHT OT TO'IHOCTH CTa6HllH3aUHil MarHHTHOrO ROllA H OT Bp9M9HHOi! CT861!llH3aUHII 

"'2 TOKa nHTaHK!I ,!laT'IHKa, HanpHMep, RpH, CT86HllH3aUHK C TO'IHOCTbiO 10 TO'IHOCTb Tono-

rpa<tJHpOBaHKA 'noHK>KaeTCR ,!lO 1-1,5%, H H3M9p9HH9 rpallH9HTa no STOlt CX9M9 HM9110 6bJ 

( B KpaliH9M Clly'!ae) llBOiiHyiO OWH6Ky, nosToMy Mbl np9llllO>KHllH CX9MY ( pHC, I), KOTOpaA 

HCKlliO'IaeT BllHRHH9 Bp9M9HHOii H9CTI16HllbHOCTII non11 H Kone6aHHli TOKa nHTSHH!I ll8T'IHKOB 

Ha TO'IHOCTb KaMepenHli. Via C.!lenauuoro paa6opa norpewuocTeli H3Mepeuail no SToll cxe-

Me Cll9.!lY9T 0 'ITO TOnorpa<tJapoaaHH9 MO>KHO npOH3BOllHTb C TO'IHOCTbiO llO 0,1-0,5% H Ha-

Mepeaae rpa.!lH9HTa - c TO'IHOCTbiO ao 0,6- I%. CxeMa 6b1na nposepeua npa .!lllHTenbHbJX 

H3MepeHKHX Ha 60llbWHX MarHHTaX H Ha MarHHTHblX llKH38X, 

n 11 T e p a T y p a 

I. A.n. nRKCKep, npHM9H9HRe nonynpOBOllHRKOBblX reuepaTopos Xonna B aBTOMaTKKe, 

rV1Tn, Kaea i961r. 

2. B,H, EoroMonoa, YcTpolicTaa c .!laT'IKKaMK Xonna H .!laT'IHtaMH MarHKToconpoTKanenaH. 

• r3V1,Mn ,!961r. 

3. A. Kobus, J. Tuszynski, Jlallotrony i ich zastosovanie. Warszswa 1963. 

4. C.Gennan1 Bibliografical Review of the ~lethods of Measuring Magnetic Fields, Nuclear Instruments 

TeMnepaTypa ,!laT'IHKOB T9pMonapaMH 1 YCTSHOBllOHHbl- ,, and Methods, 21, 17-46 (1963), 

.!lST'IRKOB Xonna a nRTsiOIUllll TOK ,!laT'IIIKOB HaMepa-

QLK•METRA 

npeHMylUEICTBa STOll CX9Mbl, 

BHRMaT9llbHO Cll9,!lHTb aa CTa6HllH3aQR9ll MarHHT- ; 

nocTOHHHblll TOK nRTaHHR ,!laT'IHKOB, KpoMe Toro HMeeT

a H9CKOllbKHX TO'IKSX O,!lliO~p9MQHHO, 'ITO 0'19Hb 

npH KOTOpblX CHHMaJIOCb H9CKOllbKO 

npHB9,!l9M H9CKOllbKO KOHKp9THblX peayllbTaToB' H3M9p9HRit, 

pacnpe,!l9ll9HHR MarHHTHOrO nonH B nonepe'IROM C9'19HHH 

KpaaaH pacnpe.!leneuaa rpa.!lH9HTa a nonepe'IHOM ceqe

ua PHC, 6 - KpHBaH pacnpe,!l9119HHR rpa,!lHE!HTa B.!lOllb 

Ha M9rHHTaX Cn-12,, cn-100 H 

12 

.'I#. 

' 
5. J,[letko, M,Polak, I.Puzjak, a kol Magneticke merania na zariadeniach antiprotonoveho kanala 5 13eV. 

' Zprava EU SAV, Bratislava, CSSR. 
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