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I!enb B8CTOSI1ll9ll pa60Tbl COCTOS!na B R3NepeBHH OTBOCHT9nbBOrO pacnpeJJ.eneHHSI B9pTH

It8nbHOll xoMnoaes:Tbl B • nepeMeaaoro NarBRTs:oro nonS! cs:axpo<jlaaoTpos:a Ol.Ul11 B cpenaell 

reoMeTpR'<ecxoll nnocxocTa nps: HHJJ.yltllHH 12300 raycc c TO'IHOCTbJO ae xy>Ke ~ 0,3%. Ha-

Mepes:aSI npoH3I\OJJ.HnHcb c noMombJO naT'IHXOB Xonna B xoane Ill KB8Jlp8S:T8 ycxopHTBnR B 

pa6oqell o6nacTH a B o6nacTs: pacceaaS:biX nonell. 3Ta o6nacTb npencTHBnSIBT HHTepec B 

CBSI3H C p8C'IBT8MH Tp89KTOpHll 38pR>K9HHblX 'ISCTHil B none CHHXpo<jla30TpOH8 llpll BblBOJlB 

BTOpH'!HblX H IlBpBH'IHblX Dy'lltOB, 

1. MeTOJl aaMepeHall 

naT'IHKH Xonna ( B nanbHBllllleM nx) ycrrelllBO acnonb3y!OTCB nnR H3MepeBHSI llOCTOSIB-

/1,2/ /2/ 
BblX MarHHTRblX rronell , B pa6oTe , BblllOnHBHHOll B 3neKTpOTe XHH'J9CKOM HBCTHTyTe 

CnosanKol! AH, 6blll paapa6oTaH MeTOJl aaMepeHHSI oTBOCHTenbHoro pacnpeneneHHSI rrepeMeH

uoro MarHHTROrO IlOnR C IlOMOJilb!O JlBYX nX, OJlHH H3 KOTOpblX SIBnReTCSI MOHHTOpHblM, nng 

381lOMIIH8HHSI H8llpSI>K9S:HSI 1 reHepapyeMOro nx B rrepeMBHHOM MSriiHTHOM none, 6bin HCilOnb-

30B8H KOHJl9HC8TOp, npa pa3pa60TK9 MBTOJlHKII H3MepeaHll rrong CHHXpo<jla30TpOH8 QJ1f(J1 STO'!' 

MeTon 6bin H3Meaeu npaMeHnTenbHO K xoHKpeTHhiM ycnoBHSIM pa6oThl, B cBSI3H c 60J!blllHM 

o6bBMOM H3MepeHHll 6bina ysenH'I9H8 CKOpOCTb H3MepeHHll 6ea YXYJllllBHHSI HX TO'IHOCTH, nng 

aTOrO OTHOCHTenbHblB H3M9peHHB IlOJ!SI DpOBOJJ.HnHCb TOnbKO OJJ.S:HM nx, a MOS:HTOpipOBaHHe 

rrpOH3BOJJ.HnOCb C IlOMOmb!O HMilynbca, llpHBSI38HBOrO It 381(8HBOMy 3H8'19BHIO llOJ!SI C TO'IHOCTb!O 

- 2,10-2
%

141, 'ITO ynpomaeT H3M9p9HHSI H ysenH'JHB89T HX CltOpOCTb, 3neKTpH'IBCK8SI CX9M8 

BKn!O'JBHHSI nx llOK838H8 H8 pHC , 1, nycTb nx HHXOJlHTCSI B HBKOTOpOll TO'JKB X MarHHT-

HOrO 3830pa, npa H3M9H9HHH nong BO Bp9M9HH 3,Jl,Co nx H3M9HSI9TCB IlpOilOpllHOHSJ!bHO HH

JlYKllHH, npH 3TOM B OTCYTCTBHe aarpyaKH STO H81lpSI>K9HHe MO>KHO .Bblp83HTb CnOAYJOmHM 06-

paaoM: 

U(x,t) • K(B,T) • I • B(x,t) • cos II, (1) 
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rlle IC(B,T) - nocTOSIHHBSI llaT"lHJta lliiSI llaHHOrO MaTepaana H OIIp9ll9II9HHbiX pa3M9pOB0 

I<OTOpaSI aaBHCHT OT HHily!<URR MarHRTHOro nong B R Te).mepaTypbi T ; I - TO!< naT-

ttBita; 8 - yron Me~y aanpaaneaaeM B K HOpMHIIbJO n I< niiOCI<OCTR }lX (pac,3) j 

B (X, I) -HHllYJtilHR MarHRTHOro nonS!, 3aBRCRDlaR OT TO'll<K R3MepeHKII X R BpeMOHR I • 

Ecna nollnep~BaTb R T nOCTOIIHHbiMR, TO lliiii 8 a 0 (!) MO~HO 3anacaTb 

B <jlopMe: 

B(x ,I) • IC 1 (B)U(x,l). (ta) 

3asHCHMOCTb IC 1 (B) • f(U) nonyqaeTCH nyTeM rpallyRpOBI<H JlX B noCTOHHHOM none, 

TaKHM o6paaoM, aaaaqa H3MepeaaR aenH"lHHbi B( x, 1) CBOllHTCII K aaMepeaHJO U( •, 1) 

llpH aapacTaaaH nonR KOHlleacaTop C ( pac. I), napannenbao KOTopoMy BXIIJO'IeH na<jlpo-

ooll BOIIbTMeTp ll B, qepea KOHTHitTbi pene P aapR~aeTCH llO aanpSJ)t{9BRII U 
0 

( x, 1 ) • 

Ecna B MOMOHT apeMeffil, KOrlla none B MOHHTOpHOll TO"ll<e AOCTRraeT 3aAllBHOro 3Ha'I9HIUI, 

pa30MI<HyTb pene, TO aa KOHAOHCaTope OCTaeTCH B8IIpH~9HR9, 6JI113K09 HlliipH~eBRJO aa JlX 

B MOMeHT pa3MbiJ<aHRH, llocne 3TOrO npOH3BOAHTCR H3MepeaHe aanpS1~9HRH Ha I<OHAOHCaTope 

u. 

Ha pac. 2 npencTaaneaa aaarpaMMa, anniOcTpapyiOmaSI nponeccbr aaMeaeHHR so ape-

Mean MarHHTHOrO nonS! CHHXpo<jlaaoTpOHa (B), aanpSI~OHHR aa JlX ( U ) H KOHll9UCaTope 

<u. l. 

CooTBOTCTByiODlHM Bbi6opOM COIIpoT11Bn9HHSI JlX Me~y TO'U<aMK 3 R 4 ( pHC, 3 ), BXOA

aoro COIIpOTHnrteHHII QH<jlpOBOrO BOIIbTMOTpa H BOIIH'IRHbl OMKOCTH C MO~HO A06HTbCSI TO-

ro, 'ITO aarrpSI~eaae u. B TO'IeHRO Bp9M9HH H3M9p9HHII 6yneT MaiiO OTnH'IaTbCR OT 

s.n.c. JlX B MOMeHT pa3MbiKaHRH pene, 

CnenoaaTeiibao, ecna pene paaMbiitBOT nellb a MOMeHT speMeaa I 
w KOTOpbiJl TO"lHO 

CBSI3aH C llOCTH~eHHOM onp9A9II9HKOJl BeJill"lHHbl MHrHHTHOrO IIOIIH B(M,I,.) B MOHHTOp-

BOil TO'II<e, TO OTHOCHTOIIbHyJO BertH'IHHy nOIIII B AaHHOll TO'IKe x MO~HO onpenenRTb: 

B( x, lwl 
--

B (M, 1,.) 

IC 1 (Bx) • .U(x,twl 

IC 1 (Bw) • U(M, I ,.l 

(2) 

U ( M , I 1o1 ) SIBIIIIOTCSI BOIIH'IRHOA, CBII38HHOA C Bbt6paHHbiM 3Ha'I9HHeM MarHHTHOrO IIOIIII B 

MOHHTOpaoA TO'IKO, U (X • I W ) - 3Ha'IOHKe aanp11~9HKSI B R3M9pR9MOll TO'IKe B MO-

MORT, !<Orlla HHllyKllRII B MOIIJITOpaoA TO"llt9 AOCTHraeT 3Ha"l9HHSI B (M, I W ) • 

B aallleM cny-qae pene 6htn0 BKIIIO'IOHO B nenb ~ymero MyrtltTRBR6paTopa ( pac. I • 9). 

341IiYCK89MOrO HMnyrtbCOM u, ( pHC, 2), npHBSI3aHHb!M K a6COIIIOTHOMy 3Ha'leHHIO Mar-
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HKTBOrO nona B H9KOTOpOH MOBKTOpHOH TO'IKO M. 3Ta npHBH3K8 K nep9M9HHOMY MBrHHTHO-

MY nonto npOR3BOll.Hn8Cb C ITOMOtnbJO BBTK8 CBSI3H 1 nponO}f{eHHOrO H8 llOfllOCBX M8rKHT8 1 H 

HHTerpapy~mero ycTpoAcTsa, KOTopoe naaano HMnyn&c, caa3aHHhtA c ycpenaeaaoA no 3830-

/4/ 
py yCII:OpHT9n!l BenH'IHHOH nomt • npenll8p11T9nbHbiMH H3M9p9HHSIMH 110 CX9M9 pHC, 1 6btno 

onpeneneso, 'ITO noKB38HIIa nx. pacnonOlKOHHOro B TO'IK9 M ( npHHHTOA 38 118'tano KoopnH

HBT, pH C. 10), BOCnpOH3BOlla•rca C Bb!COXOH TO'IHOCTb~. CpenaeKBBn paTH'tHaa OUIH6Ka npH 

naTII H3M9p9ltHIIX B 9TOll T0ql(9 COCTBBnana ::_0,02%, 0TC~llB cnenyeT, 'ITO MOHHTOpHbiH HMnyn&C C 

ll.OCT8T01JHOA CTene&blO TQqHQCTH CBH38H C HHAyKUHeft B T01.JK8 1 npHHHTon 38 MOHHTOpHyro. 

nnHT9nbHbi9 Bp9M9HHbi9 YXOllbl B MOHHTOpHOfl TO'IKO HCKn~qanHCb C nOMO!Ub~ T,H. OIIOpHOl! 

KpHBOll (eM. pa3~en 5 . H3Mepeaaa H o6pa60TKB pe3ynbT8Toa) . noaToMy B nanbael!UieM 

CqHTanocb, liTO MOHHTOpHbiA HMnynhC C ll.OCT8TQqUoA CTeneHblO ToqHOCTH CBSI38H C HH.llYK-

UH9l! B TO'IK9, npHHaTol! 38 MOHHTOpHy~. 

2. Aaanll3 pa6oTbi CX9MLI 

a) naT'IHK Xonna 

B noCTOaHHOM MBrHHTHOM none HBnYKUHJI B liB aneKTponax 3-4 nx ( pac . 3) B03HH-

KBOT H8npaJKCHH9: 

rne G ~a/b,S/a, </>) 

UH • G(a/b, S/a, </>) i R,.(B,T)Blcoeli + U 
n 

- r90M9TpH'tOCKHl! ~BKTOp, 

<P - yrorr Xonna,
151

, 

d - TOITIUIIHB nrraCTHHKII nx, 

Rx- nocToRnaasr Xonna, 

U rr- Hanpsvtc=.:!JIHe noMex. 

(3) 

npeJJflOnO)f{HM Teii~pb1 1.JTO nx llOMemeH B rrepe MeHHOe MBri:!HTHOe none , nHHeifHO li3MerUIIO-

meeca BO BpeMOHH: 

B • Bt (4) 

dfl 
rne B D dl -cKopoCTb aapacTaHHa nona so apeMeHH. Hanp>IlKOHHe MOlKllY aneKTPOllBMH 

3-4 6yneT: 

U D K ( B, T) I ( B , A 1 , ill • B ( x , t) co• li + U 1 (A ~ , fl ) + U n (5) 

rne 

K(B,T) D G(a/b, S/a ,<f> )+ • R x (fl,T). 

3neCb U I (A~ , 8 )- a ,n.C. HHllYKUHJI, B03HKKB~IUBa 38 C'IOT H3M9HOHHa M8rHHTHOrO IIOTOK8 

B · . AI - nnOIUBllb TOKOH:'1i\ U8CTH .UBT'-IJ.U<8 1 
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HBXOABWeAcg B nepeMeBBOM none; A 2 - Moman .. Jlena aanpBJKBHRB B To A JKe o6nacTR. 

0TBOW9BR9 MeJKAy aanp9lK9BReM B nepeMeBHOM R noCTOBHHOM nonBX 6yneT: 

8-..!!.._. 
UH 

(6) 

nng TOrO 'IT06bi MOJKHO 6b!nO DOIID30B8TbC9 KBnR6pOBO'IHOA KpHBOA, CHBTOA B noCTOBHROM 

none, B9nR'IRB8 c5 AOnlKHB Ob!Tb AOCTBTO'IRO OnH31C8 IC 9ARHHile. C 9TOA llenbJO DRT8RR9 

TOICOBOA ll9DR nx npOR3BOAHnOCb C DOMOWbiO aneii:TpORBOrO CT80HnR3RTOp8 TOXR, 8 nX Ob!DR 

cuoaTapoBaBbi TRJI:HM o6pa3oM, 'IT06b! A 1 a A 2 6b!mr MRBRManhRb!. B pe3yn.,TaTe oTnH

• 
'IRe c5 oT I nnH B • 4 Krc/ cex ae npeBb!Wano 0,05%. 

6) Cxeua R3 MepeHH9 

HanpHlK2 HHe, KOTOpOe DOK83biB89T llH<!JpoBOA BOnhTMBTp B 38MKHyTOM R pa30MKHyTOM 

COCTOSIHRSIX pene MOJKHO Bb!'IHCnHTb1 HCDOnb3yH CX9MY pHC, 4, rne U(t) - HanpHlK9HH9 

HR nx; R I - conpOTHBn9HH9 A8T'IHX8 B nenH Xonna; c - 9MICOCTb ; u. (t) - H8-

npHlK9 RH9 He BMKOCTHl R 2 - BXOAH09 ConpOTHBD9RH9 llH<!Jpoeoro BOllbTMBTpa; U b ( t) 

HanpHlK9HH9 H8 llH<jJpOBOM BOllbTM9Tpe; P - pane. 

Bo speMH oTC'IBTa 

WHM 00p830M: 

12 (pHC, 2 H 5) HRnpHlK9HH9 Ub (t 2 ) MOJKRO Bb!p83HTb cneny~-

t 1 a t 2-t 1 

Etl ER C -R"C -ac 
Ub(t 2 )·[......-+---fr(e. 1 -l)]e 2 + Uo (7) 

rne a - 1 + R 1 / R 2 ; 

tM - BpeMSI npHXOAR MOHRTOpHoro 3anycii:a~mero HMnynbCRi 

t 0 - aaepnHH pene; I I - Bp9M51 p83MbiK8HHSI pene ( I I • IM + I 0 ) ; 

nonsr; 

t 2 - H8'18DO OTC'I9TR nH<!JpoBOrO BOllbTMeTpa; 

E· _j_. 
K

1
(B) 

UO - H8npHlK9JIHe nx B OTCyTCTBHe 

npH 3TOM MOJKHO C'IHT8Tb 1 'ITO nocne llHKllll p83MarHH'IHB8HHSI a<jlcjleKT OCTRTO'IHOrO nonS! 

npeaeopelKHMO Man. <l>opMyna ( 7) A89T B03MOlKHOCTb 0119HHTb p83BHI1Y B BenH'IHB9 H8npH

lK9HI<SI , perHCTpHpyeMOrO UH<!JpOBbiM BOllbTM9TpOM H 3 , A .C, nx B 38BHCHMOCTH OT D8pllM9TpoB 

CX9Mbi, B T8KJK9 ocymeCTBI!Tb BbiOOp 9THX napaMeTpOB AnH YM91IbW9HHSI OWH6II:H H3M9p9JIHSI 

( CM, p83!19D 4. OueHKB OW HOOK H3MepeHHH). c TO'II<H 3p9HRSI HBAelKBOCTH pa60Tbl nx HHTe

pecJIO T8KJK9 0119HHTb TOK B uenH JIBnpHlK<~HHSI nx, B03HHK810WHA DpH 38pS!AK9 9MKOCTH C. 

H3 ypaBJieHHB (7) cnenyeT: 

t1a (8) 

i(t) ~ 
-- u 

~(1-eRIC)+rf 
a 2 
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npw sw6paRHb!X H8MH napaMeTpax :>TOT TOK 6blrr nop!I.UK8 I MKa, 'ITO He npe.UCT8Ril!lll0 onac-

HOCTH .Uil!l DX npH .UOilPOBpeM9HHO f! ero pa60Te. 

3. Annapi.ITypa 

npucnoco6rreHHe .Uil!l nepeMeUl9HHR DX 

Dn!! nepe MemeHHR nx B M8PHHTHOM none YCKOpHTerr!l c TO'IHOCTblO + I MM 6wno uaro

TORrreHO .usa npucnoco6rreHH!I. npucnoco6neuue No I 6b!ll0 npe.UH83H8'19HO .Uillil nepeMemeHH!I 

DX B cpe.uuel! reoMeTpH't9CKOl! nrrOCKOCTH yCKOpHTGil!l RHyTpH RSKYYMHOI! KBMepbl. npHcno-

6neHHe No 2 - .UilSI K 3Mepeh;;l! R OOilBCTH paCCGIIHHbiX norrei! Me)f{rry Hapy)f{ROf! CT9HKOl! BB

KYYMHOl! KBMepbi H HpMOM MarHHTa. KoucTpyKTHsrro Ka"'noe npucnoco6rre!!He npe~<;:Tai;mRrro 

COOOil nrrOCKY!O paMy C H938BHCl£MbiM nepeMemeHHeM JlX no B38HMHO nepneHrrHKYilRpHbiM 

OCRM X H Y (puc. 6). AauMyTarrbH bie uanpasrrR>Omue (I) ( rrBH)f{enRe no ocH X) RBmlrrRCb 

O.UHOBpOMeHHO OCHOBBHHeM npHCilOC06nt!HH!I, K8peTK8 C HanpaRil!I!OIUHMH ( 2) CllY)f{Hil8 .Uil!l 

nepeMelUeHHII nx R pa.UHBilbHOM uanpaBnOHHH(IlBHJKeHHe no OCR Y). nx KpenurrcH c nOMOUlblO 

Y.UilHHHTe rrH (4) K aep)f{aT emo (3). n epeMetueuHe B o60HX uanpaBilOHHHX MO)f{HO OblllO npoua 

BO,QHTb, H8XOJl51Cb BHe K8Mep b11 C flOMOIUblO pyKOSITOK ( 7), CB5138HH L>IX C K8peTKOA: H9M8rHHT

HbiMH Tp0CC8MJ.f. 0TclJeT ITOn0)t(9HHR OpOR3BOl1,H1ICSl no Cl.J9TqHK8M C nH MfJ 8Ml1, KOTOpbie 6bi."IH 

)f{9CTKO CB!l38Hbl C OCHMR pyKO!IT OK. 0nHH nOilHbll! o6opOT pyKOHTKH COOTBOTC TBOBBil nepp

MGUlGHH!O JlX H8 100 MM no HBIT:08BilOHH!O X HllH Y. nocKOilbKY KaMepa ycKOpHTOilSI HMeeT 

3H8lJHTeJibiiYlO KpHBH3Hy1 TO CyTUeCTByiOT 061!8CTH, B KOTOpblX H91Ib3SI 11pOH3BOLI.HTb H3MepeHHSJ 

6ea aononiiRTOJihHoro ynrrHHHTenn ( 4) (puc. 6). C noMO'IlblO YllllHHHTen!l, KOTopb!l! MO>KHo 

ObillO nosopa'IHBBTb ua 180° soKpyr sepTHKaJlhuoll ocu, npucrroco6neuue noasomtno rrpouaso

llHTb K3M9p9RHSI BO BCel! RHTepec y>Omel! HBC 001l8CTK . nepe.u H8'18110M H3MOpeHHll npBCnoco6-

llOHHe No I co6upanocb BHYTPH KaMepbl YCKOPHTe.~!l. B HyrreBOM llOil0)f{9HHH ( x-o. Y•O) 

llGHTp DX Ob!ll B biCT!lBileH TBKHM o6p830M, 'ITO OH COBilB!lBil C TO'IKOA nepeceqOHHR OCH 

35-ro OKHa H ueurpanbaoro paau yca ycxopHTeJm. Ocb KapoTKK (ocb Y) 6birra Hanpa sneua 

ITO OCH OKH8 1 38 OCb OKH8 npHHSIT8 OCb CTbiKOBOrO 3830p8 M9>K.llY 68lliM8K8MH MarHHTa. 

To'IHOCTb npHBH3KH npucnoco6rreHH!I No I K KaMepe ~ 0,5 MM. B sepTHKSilbHOM uanpasne

HHH llllOCKOCTb nx OblllB YCT3110BJI"'dl.l B cpe.uuel! reoMeTpH'IOCKOA nrrOCKOCTR aaoopa ycKopB 

TGilH T8K>K e C TO'IHOCTblO +0,5 MM. J3b!ll8 npoee.uena npoBepKa ropH30HTBilbHOCTH JlX BO BCOil 

HOMep>~eMol! o6nacTH c noMOUlblO MHKpoMeTpHqecxoro ypoanR. B peayrrbTa ':'e npoaepK>< 6b!llO 

YCTBHOBai'?HO, qTQ ropH30HT81IbHOCTb llX BLI!lep>KHB8eTCSI C TQqHQCTbJO + 1,5°. npHCITOC06-

neHHe No 2 C IIOMOlUb lO COO TBeTCTBYJOlllHX C T hiKOBbiX y3nOB Morno 6btTb TOI:IHO ITpHBSI38HO K 

npHCnOC06rreHH!O No J, K8K CO CTOpOHbl BHyTpGHHero, T8K H Hapy)f{HOPO S!pM8 MBPHHT8. 06-

llBCTb H3MOp9HHfi, KOTOpy!O MO>KHO OblllO OXB8THTb C nOMOUlblO 060HX rrpHCnOCOOil9HBII B nH-

nHHllpHqOCKOH CHCTeMe KOOp.UHH8T yCKOpHT e llH (ll9HTp81lbH bll! p8llHYC R 0 = 2800 eM) coc-
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TBBnnnB no PBAHYCY + 210 CM OT Ro H TIO B3HMYTY - 300 CM OT OCH 35 OKH8 . 

PerynnpoBKa H npoaepKB npncnoco6neaall npoH3BOAHna cb BHe KaMepb!, KoaCTPYKilHH o6ecne-

'IHBBnB HAeBTH'IHOCTb c6opxa. OnpeAenealle AellcTBl!Tenbaoro nono"'ella!l .UX npoaa aoAHnocb no 

C'I9T'IHKBM c TO'IliOCTh~ + I MM. 06mall Blln npncnoco6nellall a MBT'HHTe ycKopaTenH noKa3all 

liB pac, 7. 

CTa6anaaaTop ToKa 

Ha pHC, 8 npHBenella CX9M8 aneKTpOHHOT'O C Ta6HnH38TOpa TOKB H8 100 MB, BTOpoll 8liB

nOT'H'IIIblil CTB6nnnaaTop HMen npeAenbr pePynapoBKH OT 200 no 300 MB. ToK CTB6nnH3BTOpB 

KOHTpOnHpOBBnCSI C nOMOWb!O nOT9lii1HOM9TpB ll!lTB. 

MynhTHBH6pBT o p 

CxeMB JKAymero MynhTHBH6paTopB noKB3BHB liB pac , 9, o6MoTKB pen•• Pll-4 BKnJO'Iella 

B BliO!IHYIO !19llb nBMnbl n
2

• HeOliOBBSI naMnO'IKB n
4 

CHT'HBnH3HpOBBnll MOM9liT npHXO!IB MO

liHTOpliOT'O HMnynhC8, 

4. OnenKB owa6oK aaMepe liHSI 

BnaSIHHe oTne>thllblX <jJBKTopoa liB aenH'IHliY UH 
11,2/ 

pBCCMOTp9HO B pB60TBX , T'A9 no-

KB38ll0 0 'ITO nOCTOSIHH bl9 nonS! CBb!W9 200 T'C MO)I{HO H3M9pSITb C TO'IHOCTbiO He :XJ)K9 0,1%. 

PaccMOTPHM rrorpern HOCTR. CBH3aHHbi9 c ABHHbiM M9TOJlOM R3MepeHHSI rrepeMeHHbiX MarHHT-

llb!X noneJI, .[lnSI JM9llbW9lii!SI OUIH6KH npH H3M9p9HHH nepeM9HHOT'O H8np!1)1{9liHSI 118 KOHA9liCBTOpe 

C Tpe6yeTCSI npa6op c Bhrcoxoll TO'IliOCTbJO H 6onbWHM BXOAllbrM conpoTHBn<:lHHeM. B liBllleM cny

'!Be 6brn acnonh30B8ll ItH<jJpoaoll aonhTMeTp THnB BIE 21 I 6 c BXOAHblM conpoTHaneHHeM 10 7 
oM, 

'ITO npn Bbr6pBllliOll aenH'!Hlle C=60 MK<!> nBeT nocTOSIHHYJO apeMeliH pBapRAKII 600 ceK . TBK KBK 

CX9MB Itl!<jlpoBOT'O BOnbTM9TpB He n03 BOn>Ina BBTOMBTli'!9CKII C llliXpOllll311pOBBTb BKnJ0'!9llll9 li3Me-

peliHSI C npH:XOAOM MOHHTOpliOT'O HMnynhCB, 3TO nenanOCb Bpy'IHYJO H8)1{BTR9M COOTB9TCTByJO

I!19T'O TyM6nepB B MOM9HT BCnb!WKH CIIT'HBnbliOJI nBMnO'IKH, llpB 3 TOM pa36poc BO Bp9M9HH 

t 2 • CBSI38llllb!JI C pe8KitHeJI onepBTOpa, AOCTBT'Bn jl),2-:- 0,3) C9K, 06pBlliB!!Cb K <jlopMyne 

(7), H8XO!IBM 0 'ITO TBKOll pB36poc . npHBO!IHT K Olllii6Ke B H3M9pS! 9MOM llanp!1)1{9liHH !10 +0,05%, 

K aToll aena'IHHe cnenyeT TaK"'e no6aaaTb norpemaocTb aa C'!eT BpeMella nepec'!eTa na<P

poaoro BOTibTM9Tpa, COCT8BnS!Bl1l9T'O 0,1 C9K 0 'ITO COOTB9TCTByeT 0,02%, llOCTOSIHH8!1 Bpe-

M9liH !19nB 38pS!!IKH npH BliJTp9liH9M COnpoTHB.~9Hllll .[lX R1 - 1,5 OM HM99T B9TIB'IHHy 

-4 
10 CeJ<, 3Ta B9Tili'IHH8 BliOCHT npeae6pe)I{HMO ManyJO OlllH6Ky, Pene (Pll-4) 6btno OTpery-
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napoaaao TSitHM o6paaoM, 'ITO apeMSI ero cpa6aTbiB8HHSI cocTaBn!lno I MCe~<. Pa36poc BO 

BpeMeHK cpa60TbiBBHHSI pene ae npeBbilll8/l 0, I MeeK. 3To naeT Olllii6Ky Meaee 0,0 1%. 

naT'IHK Xonna BO Bpe~ H3MepeHHII noMCll!8/lCSI B repM8TK'18CKHI! nnaCTM8CCOB~A KOH

TeiiHep c napKynapy~meA IIHCTHnnapoaaaaoA aonoll. TeMnepaTypa BOI!rn nonnep~aaanacb noc 

TOSIHRoll npa noMoma TepMocTaTa B npenenax + 0,2°C. TeMnepaTypHbill Ko9¢<jlanaeHT npHMe-

HS!Blll8f'OCSI H8MH nX ( loAo ) cocTaBn!:JeT 0,06% aa 1°C. TaKHM o6pa3oM, OlllH6Ka 38 

C'I6T 1l3M6ReRHSI TeMnepaTypbl He npeBbllll8/l8 ~ 0,012%, fpan y H pOBK8 nx npOH3BOIIH/l8Cb C 

/lOMOIUb~ Hll8PHOT'O M8f'HHTH0f'O p630H8HC8 H 6b!/l8 BblnO/lH6H8 C TO'IHOCTb~ +(0,03-0,05)%. 

norpernHOCTb B YCT8ROBK8 nx ~ I MM 38 C'leT nw<jlToa npacnoco6neHHSI npWBOIIHT K OlllH6Ke 

H3MepeRHl! :. 0,002% B 06/l8CTH M8/lb!X rp81!H6HTOB H 110 ~ 0,2% B 06/l8CTH 60/lblllHX rpa

IIH8HTOB, KpoMe Taro, cytuecT ayeT norpelllHOCTb npH yCT8llOBKe 11/lOCKOCTH nx no ropH30HT8-

+ 0 
/lH B npenenax f) - - 1,5 • npa STO M norpell!HOCTb HM88T Be/lH'IHHY + 0,03%. B pe3y/lbT8-

Te cpenH6KB81lp8TH'IH8SI OlllH6Ka H3MepenHII a6CO/l~THOII B9nH'lHHbl IIOnSJ B 05naCTH M8nbiX 

I'p8!{HeHTOB COCT •oB/l!leT :. 0,12% H B 06/l8CTH 60/lbll!HX rpanHeHTOB OUIH6Ka IIOCTHf'88T ~0,25%, 

nepe'IHC/l611Hbl8 Bb!llle Oll!H6KH npHBCI!CHbl B Ta6nane I. KaK BHIIHO, OCHOBH8H H8TO'Il!OCTb H3-

MepeHHll o 6ycnoaneaa ne<jleltTaMH npHcnoco6neaall. 

5. H3MepeHHSI H o6pa6oTKa pe3ynbT8TOB 

H3MepcHHII rrpOH3BOIIH/lHCb B cneny~meM llOPlii!Ke: nx YCT8H8B/lHB8/lCII H8 Hy~Hblil pa 

I!Hyc, H llpOHSBOI!Hili!Cb H3Mep61!HSI llpH n epeMell!eHJIH ero B 83HMYT8/lbHOM H8llp8B/l6HHH 

(no OCR X) OT 0 (OCb 35 OKRa) 110 300 CM, 38T8M nx B03Bp8ll!8/lCSI B TO'IItY 0, rne llpOH3-

BOIIH/lHCb KOHTpOilbHbte H3MepeHHll; nocne STOf'O nx nepeMema;tcll B cneny~my~ TO'IKY no 

panaycy a npoH3BOIIH/lHCb H3MepeHHR B TOM )1{6 noplll!lte, B KBlK.llOll TO'IKe nenanocb 3-5 oT

cqeTOB ITO na<jlpOBOMY BO/lbTMeTpy, Bo Bp6Mll CHliTHII OIIHOII KpHBOII no 83HMyTy IIB8)KI!bl npo-

00pHil8Cb TeMnepaTypa BOI!bl B TepMocTaTe H TOK IIBT'IHKa, H3MepeHHll rrpoH3BOIIH/lR C b rrpa 

TeMnepaType (25 ~ 0,2)°C, ToK nx II/TII llO/lell 6.;.12 Krc 6~/l 100 M8, HIOKC 6 Kf'C -

200 MS. npa H3M8p8nHliX nx rrepeM8ll!8/lCSI B OI!Hy CTOpOHy OTHOCHT8/lbHO HYilH OTC'I8T8 0 '1T0-

6bt no B03MO~OCTH HCK/l~'IHTb /l~Tbl npHC1lOC06neHHSI, noCKO/lbKY B rrponecce H3M8p6HHll 

npHXOIIH/lOCb noaopa'IHB8Tb YllllHHHT8/lb cnx aa 180° H M8HRTb 11/lHHY YllllHHHT81lSI, 6binO aeo6xo

IIRMO y'IHTb!B8Tb OlllH6Kil, CBII38HHbl6 C H8TO'IHOCTb~ OpKeHTBUHH nx B ropR30HT8ilbHOI! nnoc

KOCTH, nnR HCK/l~'ICHHll T8KOf'O pOllS Oll!H60K 6bin8 CHSIT8 01l0pH8R KpRBBSI llpH H6H3M8HHOl! 

OpHeHT8UHH nx no OCH 85 OKH8 (X - 0) B o6naCTH no R OT + 180 CM 110 - 130 CM 

(puc. 11). HenocTa~mne yqacTKH onopaoll Kpnaoll 6btnn CHRTbi c noMO!llb~ nononHRTC/lbROT'O 

npncnoco6neRHR, npnqeM yqacTKH :_ ( 120 .;. 150) CM nepeKpbiBS/lRCb, H3MepeHRH, cnenaHHbie 

rrpH HCITOnb30B8HRH p83HblX rrpHCITOC06neHRR, B OnHHX H T9X ~e TO~KBX B OCHOBHOM COBnana-

~T C TO'Il!OCTb~ +0,07%, H TO/lbKO B 0 6/l8CTH no p81!HYCY B 0Kp6CTHOCTH TO'I8K + 120 CM p83HHU8 

9 



nocTnr8eT + 0,17% 3nech none HMeeT M8KCHM81lhHbiA rp8nHeaT no R(a 8a• • 1,6 %/eM ) 
- ~ R 

n nonyqeaH8H p83HHU8 o6ycnosnea8 B ocaosaoM n~T8MH npucnoco6neBHH. 

06p860TK8 pe3yllhT8TOB H3MepeHHA OpOH3BOllBII8Cb B CllellyJOmeM nopH!lKe, 6blllH H8l!

lleHbl CpellHHe 3H8'1eHHH H8npHJK9HHH .QX B K8lK!lOl! H3MepeHHOit TOqKe, no 9THM 3H8'1eRHHM C 

noMO!IlhJO rp8llyHpOBO'IHOl! ICpHBOlt Ollp9ll91IHII8Ch B91IH'IHH8 nonS!. Bee KpBBble, CHS!Tb!e no 83H

MyTy nnH K8lK!loro p8llBYC8, aopMHpoB81IHCh c noMOlllbJO onopaolt xpnsoii , T.e. un<j>pbl K8lK!lOA 
B

1
(R,o) 

83HMyT81lhHOl! KpBBOl! 6blllB p83ll91leBbl B8 J<Oa<jxjJHUII9BT k • B (R O) , rne 
,onopn • 

B ( R , 0 ) - senH'IHH8 nonH no 83HMyT8JihBOA KpHBot! npH X a 0; B ( R , 0 ) 
• • onopa 

BellH'IHBa nOII!I no onopHoA xpBBOit, 3AT'l!M Bbl'IHCill!IIOCb 3Ba'leHHe nOIIH B KalK!lOit H3MepeH-

HOi! TO'IK9 B npOUeBTaX no OTHOllieBHJO X B91IH'IHHe nOIIS! B 1 (0,0) B MOHBTOpaolt TO'IKe 

12300 rc ) • HopMnposs:oA c noMO!IlhJO onopaoA s:pHsoA, KpOMe omn6oK B opneaTa-

UHH .QX, HCKIIJ0'18JIHCh TaXJK9 OlliB6KH 3a C'leT BpeMeHHblX YXOllOB CXeMbl B Te'leHHe llllHTellh

HOrO BpeMeHH, nOCKOilhKy onopHaH KpRBall CHHManach 38 XOpOTKHit npoMeJKyTOK BpeMeHB, 

CTaTHCTH'IecKaH ornn6K8 B n106oA TO'IKe npn 3.;.5 H3Mepean!IX cocTasnnn8 ~ 0,02%. B pe3ynh

TaTe cpenaeKB8npaTH'IBBll omu6s:a oTaocHTenhaoro p8cnpeneneBHll nonS!, nonyqeaaal! H3 cTaTHC 

TH'IeCKOl! OlliH6KH a K8JKllOJ! TO'IKe, norpelliHOCTH rp8llYHPOBKH R OlliH6KH, CBS!38HHOA C ll~TB

MH npBCnoco6neBRll, COCTBBHIIB B o6nacTH MBilb!X rpallH9HTOB • ~ 0,1% H B o6nBCTH 6onb

lliHX rp8JlH9HTOB • ~ 0,3%. Pac, 8 H 9 Hllll!OCTpHpyiOT KpHBbie OTBOCHTellhBOrO pacnpenene

HHS! M8rBHTBoro nom• no X H Y. H8 ocaosaaHH nonyqeaHbiX pe3yllhT8TOB 6bma cocTasneaa 

K8pTB OTHOCHTellhHOrO pacnpeneneHHH nOIIH (pHC, 10) C lliBrOM 10 CM B npHMOyrOilbHOll CHC 

TeMe KOOPllHHBT XY. B Tex TO'IKax npocTp8HCTB8, rne aeso3MOJKBO 6b!IIO cnen8Th uenocpen 

CTseaHble H3Mepe HHS! ( B8npHMep, B 061l8CTH CT9HOK B8KyyMHOl! K8M9pbl YCKOpHT91IH), B91IH

'IHBB nonR nonyqena MeTonoM nnueAuorr H n8p86onuqecKofi HHTepnonHUHH. T8KHM MeTonoM 

nony'I9Hbl a311MyT81lhHbl9 KpHBbJe llllll Y = + 100 11 + 110 eM. B o6n8CTH, neJK81!leA no 83H-

MYTY 38 npenen8MH npHcnoco6neHH1i (X > 300 eM), rne none- 3% H xoporno onHCbiB89TCH 

IIHB9i!Hb!M 38KOHOM, H9llOCT810lllll9 TO'IKII nonyqeHbl IIHBellaol! 9KCTp8TlOIIHUHel! nom1 llO 0. 

6. 3 a K n 10 q e a H e 

B 38Kili0'19HH9 8BTOpb! npHHOCHT CBOIO 6n8rOll8PHOCTl> 11.H. CeM9HIOlliKHHy H 11. rn8CHH

s:y 38 aecb~8 none3Hbie o6cyJKneanH; H.r. 6op11cosy 38 coneAcTBMe npn KOHCTpynpoB8BMH 

npncnoco6nennH; 11.H • .HnosoMy, npHHHBrneMy Y'18CTHe B H3MepeunsiX. ABTOpbl 6n8ron8pnT 

T8KJKe B.A. llJy;:>xoseuKoro, B.¢>. CyxoMIIHHOB8, 10.¢>. KycarHB8, M • .Q. Epmos8, B.C. Mnpo

HOB8, A.l1. Kp10KOB8, 3.11. 06'be3naos8 3 8 Y'<8CTHe B H81lil ,'lKe 8nn8p8Typbi H H3MepeHHHX, 

M.r. Hex8esy n H.A. ¢>HnHnnosy, 11.A. 3onuuy, H 11.11. 03eposy 38 noMOI!lh s o6p860TKe 

pe3yllhT8TOB. 

nnTep8T yp8 

I. 10. 6eTKO, 11. rn8CIIHK , M. non 8K , 11. ny3HK . Pa36op OllHOl! CX9Mb! llllH M8rHIITHblX H3-

MepeHHA npH noMOI!lH llBT'IHC<OB Xonna. npenpHHT 0115111, P-1989, .Qy6H8, 1964. 
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PHc. 11.PacnpeAeneRHe nonH no aanpaaneHHID y : 1-npH XzO (onopaag KpHBaH); 
2- npH X z 100 eM; 3 - npH X • 150 CM; 4 - npw X • 170 eM; 5 - npw X • 200cM, 
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PHc. 12. PacnpeAeneaue nonH no ocu X. 
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