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· B COBpeKeHHO;i 3KCneplULeHTaJibHOlt Ji,!tepHOa qm:!lt!Ke mHpOKO 

npHYeHJiDTCJi pa3JIHqHue npH60pH H JCT6HOBKH CO CTa4HOHapHHMH 

wrHHTHI:UfJil noi!RMH. B 3aBJIICID.!OCTJil o:r nma 111 Ha3HatteHIIIJi yc:rpolt

c:rBa napaMe:rpu HCfi0Jih3YeMWX MarHHTHWX llOJie£t H rpe60BaHHJi K TOtt

HOCTl/1 peaJIH36UIIllll 3a,ltaHHOrO 3aKOHa pacnpe,!teJieHHJi llOJIR M6~RDTCJi 

B OtteHh mlllpOKHX npe,~teJiax. JtaJiexo He Bo:: Bcex cJiytiaRx :rpe6yeMaSI 
. ' 

KOH~Hrypa~JIIR nOJIDCOB warHIII:ra 111 pacnpexeneHI/Ie BOs6yZ,~taD~IIlx :ro-

KOB B OClMOTKaX lo!Oryr 6HTb onpe)teJiellbl aHC.Jil!THtteCKIIlo 4>0pM111pOBa

HIIle KarHHTHhiX none¥. UIIIKJIHttecxlllx ycxopz:renen 3apnxeHHHX ~ac:rHn, 

cenapa:ropoB, cnexrpoMerpoB, rpexoBux xaMep H pSI.~ta ,~tpyrHx nplll-

6opoB npOH3BO,!tl1TCii OClblttHO MeTO,llOll nOCJ16,!tOBaTeJibHOi.! KOppeKUHIII 

3Jielo!eHTOB MarHHTHOiii Cl1CT6Mbl no·pe3yJibTaTaM H3wepeHIIIR napaMeT

pOB llOJIR- a6COJIDTHO~ B6JIHqJIIHH uarHIIITHOit HIIJU'KUI/Il/1 1 KOKTIOH6HT. 

nonR, rpa,llHeH:ra, rapwOHHttecxoro.cocraBa ~YHKUIIIH pacnpe,lleneHIIIR . -i 

IIOJIJi H To,lto nnJi n~nyqeHHJi Ue06XO,!tHWO~ HH¢0pM6UHIII 0 ¢0Pllli!PJ6MOM 

none B nponecce coopyxeHHJi ¢1113111qecxlllx yc:ranoBOK.H .~tnR no.lt.ltep-. 
~ XaHI/IJi 3a,!taHHbiX napawe:rpOB HX MarHIIITHHX CIIIC:rew B nponecce 3KCII-

JiyaraUI-IH He06XO,!tHM KOJ.mJieKC 1113MepHT6JibHHX H cra611nH36UIIIOHHHX 

CHCTeM II npH60pOB, ll03BOJIRDII!HX C BbiCOKO~ :roqHOCTbD ( 1+0,01%) 

H3M6JIRTb _KaK O,IIHOpO.l{H!:ie, ·raK H OqeHb HeO,IIHOpO,!tHHe ( C rpa)lHeH

TOM ,110 10+ 5~ OT a6COnDTHO~ BeJIJilqi/IHH IIOJIJi) MarHHTHHe nona C 

HII~KUHSIMIII OT HeCKOnbKIIIX MHJIJII/ITeCJia ,llO 2+ 3 TJI 1 npOH3BO,IIHTb 
' .· ~ 

MaTelo!aTH'I6CKYJJ 06paelOTKY pe3y.'!bTaTOB H3!,!6peHI/Iiii 1-1 CT~CllUIIII3HpOBaT.b 

3a,naHHble 3HaqeHHB ,noneiii c :roqHOCTbD 0, Ol+ O,OOI% B reqeHHe 

,llJIHTenbHOro BpcMeHv.. OnHcaHHD :raxux npH6opos H ycrponcrB, pas-
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pa(l oraHH!iX B Jia<l.opaTOpHH a,nepHbiX npO!lJieK 00'D8,lii!H8HHOrO HHCTHTyTa 

a,nepnwc Hccne.noBanHn H nocBa~eHa pe~epHpyeMaa ,nHccepranHa. 

AHccepranHa cocroHT H3 mecrH_pa3,nenoB. B nepBOK pa3,nene 

OnHCUBaeTCft HeCKOJILKO_ TMnOB a,nepHHX uarHHTOKeTpOB 1 npe,nHasna

qeHHiiX .nna Jia<loparopHHX H3KepeHHR a!lCOJIDTHUX BeJIHqHH OAHOpOAHiiX 

H cy~eCTBeHHO HeOAHOpOAH!iX uarHHTHH~ noneR C roqHOCTLD -0,01%, 

COOTBeTCTBYD~eA CTaH.napTHHM rpe<lOBaHHHM !lOJILmHHCrBa npeUH~HOHHHX 
uarHHrHHX CHCreM, HCnOJIL3yeMWC: B 3KCnepKMeHra!bHOR a.nepHOR ¢H3H

K8o BropoR pa3AeJI nocBHDteH OnKCaHHD rpex THnOB mHpOKOAHanasoH-' 

HUX aBTOKarKqeCKHX 3JieKrpOHHO-cqerHHX-qacrorOKepOB C waKCHMaJib

HHKH cxopocraKH cqera .no roo Mrn. 3TH qacrorouepu oco<leHHO YA00-

HH AJIH H3MepeHH8 qacrOTH aBrOAHHHHX .nereKrOpOB_a,n~pHOrO H 3JI8K

rpOHHOrO )larnHrHoro pe_30HaHca. B rpeneK pas.nene paccMarpHBaDT

ca uarHHrOKerpH, npe,nHa3HaqeHHHe ,liJia npeUH3HOHHOrO H3KepeHKa 

OTHOCHreJibHO uaJIHX ( M8HLmHX 10 MrJI) MarHHrHUX noneR. MarHHrO-
- ' 

uerpH C nonynpOBOAHHKOBHMH .narqHKaKH pa,na rHnOB OnHCHBanrca B 

qeTBeproM pas.nene. naruA pas,nen ,nHccepra!lMH nocu~eH vero,neJI . ~ 

»areuarxqecxoR O!lpa!lOTKH-pesyJibrarOB varHKTHHX H3MepeHHR npH 

nOKO~ cnenHaJIH3HpOBaHHHX nH¢pOBHX H aHaJIOrOBUX BHqHCJIHteJibHiiX - '- -

ycrpoRcrB. B mecroM p~3,nene onHCHBae~ca necxon&xo ranoB cra<lH~ -

JIHsaropoB nona H roxa B03<lyx,neHHH anexrpoMarHHTOB co c!anHonap-

HIDIH nOJIHMHo 
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I. ~epnue xarHHTOMeTpH 

~ nacroa~ee Bpeua a.nepHue warHHTO»erpH nonyqanr Bee <lOJib

mee H !lOJILmee pacnpocrpaHeHMe KaK naM<lonee y~o<lHHe npH<lopu, no3-

BOJISDI!lHe C- BllCOKOti roqHOCTbD H3KepaTb a!lCOJIDTHJD B8JIK'UlHY era;,. 

UHOHapHHX MarHHTH!lX noneR B AHana30He or I0-5 ,11;0 2+ 5 TJio pas-

- pa<loran H onHcaH pa.n xax na<loparopHux, rax H npoMumneHHHX o<l

pa3UOB a.nepHHX MarHHrOMerpOB, npRUeHHD~HXCa HJIH KaK O!lpa3UOBHe, 

DOBepOqHHe npH<lOpH, no KOTOpHM KaJIH<lpyDTCa MarHHTOMerpH, HCnOJIL-

3YDDtHe OTHOCHreJibHHe l48TOAH H3MepeHHR 1 JIH<lO HenocpeACTBeHHO, 

KaK H3M8pHrenH xarHHrHHX nonei B pa3JIJ4qH!lX ycraHOBKaXe 0AHaKO 

mHpOKHB .nHana30H 3a,l1;aq, pemae)(IU c noMOJitbD 3THX npH<SopoB, 111, 

xax cne.l1;CTBHe, pa3H006pa3He rpe<loBaaHR, npe,n"DaBnstewx x H3MepH

renax·xarHHTHoro nona pa3JIKqHIDIH qacrHHMH ycnoBHstKH axcnnyara

UHH, 06yCJIOBJIHBaDT H80<lXO,l1;HUOCTb AaJibHeimHX pa3pa<lOTOK HOBllX 

"MOA~KKaUHi uarHKTOMeTpOB, OCHOBaHHHX Ha 3TOM.npKH~Hne H3Mepe

HHR. B qacraocrH, npH pa3paqorKe H coopyxeHKH UHKJIHqecKHX ycxo

pHreneA 3apllll:eHHHX qacrHU neo<lxo.nHuo c. BHCOKOR roqHOCTbD 

(10-2+ 10-J%) H3M8pstrb K~K OTHOCHT8JJ:bHO O,ll;~OpO,ltHHe, raK H OqeHb 

H80AHOpOAHHe xarHHTH!le nona B 3JI8KTpO»arHHTaX C ,JtHaxerpo~ nOJIDC~ 

HHX HaKOHeqHHKOB 1 AOCTHranl!lHM 5t- 10 K8Tp0Bo TaKHe cnenH!f>HqeCKHe 

yCJIOBHH HCnOJib30BaHHst HanaraDT OCO<l!le T~e!lOBaHHa Ha 0JIOK-CX8My, 
' cnoco6 ,~J;eTeKTHpOBaHHa·H,ltepHOrO MarHHTHOrO pe30HaHCa H KOHCTpyx-

. . ~ 

UHD a.nepH!lX xarHHTOMeTpOBo• 

H3 H3BeCTHHX xero,noB .nereKTHpOBaHHH CHrHanoB R,nepaoro 

MarHHTHOrO pesOHaHCa ( HMP), cy~HOCTL Ka%AOrO H3 KOTOpHX AOCTa

TOqHO nOAPO<lHO OnHCaHa B ·pa.ne Pa00T /I, 2P,I ,ll;Jia' neneR 143K8peHHa 
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varHHTHOrO nOJISl B. lliHpOKOll .,D;Hana30He 3Ha'leHHR HaHOOJiee y;J;00HHM 

SIBJISl6TCSl aBTO,D;HHHHH MeTO,D;o QCHOBHHll,·pemaD~HK npeHMy~eCTBOll 3TO

ro.ueTO~a nepe~ ~yrHYn cnocoOaMR ,D;eTeKTHpOBaHHa aBnaeTca npoc

TOTa nepeCTpORKH reaepHpyeuOH '16CT0TH B mHpOKOll ,D;Han630B6 3Ha

~eHHHo B aBTO~HH9 3TO ,D;eJiaeTCSl TOJILKO O,D;HKM OpraHOll, 00Ht!HO KOH-

• ,D;eacaropoK B peaoHaHCHOll KOHType. Bo Bcex ~yrHx cnocooax npH 

H3KeHeHHR qacTOTH aeoOxO.JtHKO perynHpOBaTL'HecxoJILXO 3JieMeHTOB 
_.,1 ' 

cxeMH. Kpo»e roro, npH aBTO,D;HHHOu cnocoOe ,D;eTeKTHPOBaHHSI perHcT-
u . . 

pHpyeTCSl TOJILKO llHKUaa '16CTL Jr KOMnJieKCHO~ Sl,D;CpHOR KarHHTHOH 

BdcnpKHMt!H~OcTH ~ , xapaKTepH3YD~aa norno~eaHe BHCOKO'!acror

aoa 3HeprHH 00pa3UOM, nOMe~eHH!ill B none KaTymKH HH,D;JKTHBHOCTH 

pe30HaHCHOrO KOHTypa aBTO,l!;HHa. Pe30HaHCH!iR CHrHaJI B 3T0ll CJ!y'!ae 

nonyqaeTCSl O,D;HOnOJISlpHHll 14 CHllllCTpH'IHlill, 'ITO 00JI~r'I69T ~HKCauHD 

qaCTOT!i HJIH MarHHTHOrO nona, COOTB9TCTBJD~ero MOM8HTY TO'IHOrO · 

pe3oaaaca. 

HexoropHM ae,D;ocratKOll aBTO,D;HHHOro ,D;erexropa BMP asnae±ca~· 

TPYAHOCTL nonyt~eHHa oqeHL uanux pa,D;HO'!aCTOTH!iX noneR ~ ' 
HeOOXO,D;lUo!liX ,D;JISI TOro, t!TOOH H30e:mTL HaCH~eBHSi o0pa3UOB COOJI~

mHMH npO,D;OJILHlillH BpeueHaMH penaKC6UHH · ~ 1 HJIH OTH0CHT8JILH0 

CHJILH!iX noneA ~ , npHM8HSl6llliX npH Ha0JID,D;8HHH Oti8H~ MaJIHX 

BpeMeH penaxcaUHR. 0,D;Halt0 B CJ!yqae HCnOJIL30BaHHSl aBTO,D;HHH!iX 

,D;8TeltTOpOB flMP B MarHHTOlleTpax 3TOT He,D;OCT6T0lt He Hll88T cy~eCT

B8HHOrO 3Hat19HHSI, nOCltOJILKY npaKTH'19CltH BCer,D;a HKeeTCSl .B03~0X

HOCTL nO,D;OOpatL paOoqee Be~eCTBO C TaKHllH peJiaKCaUHOHHUMK Bpe-

lleHallK. 7', H T;_· , )!;Jill KOTOp!iX ,JtHana30H C03,1{6BaeU:liX 6BTO,D;II-

HO'II pa,!tHOt~actOTH!iX no.lleA H, aBnaetca ontllll6JILB!illo · . 
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ITpH BHOope xouxperaoR cxeMu aBTO;J;HHHOro ,D;erexropa HMP 

B uarHHTOlleTpax TPYAHO aHaJIHTH'19CKH TOt!HO 000CHOBaTL npeiD.!y

meCTBa xaxoa -nHOO onpe,D;eneHHOR cxewu aBToreaeparopa npHlleHH

TeJILHO K TaKOMy xapaKTepy ero HCnOJIL30B6HHJlo 00Ht!HO npH BHClOpe 

cxeMH aeooxo,D;Huo yt~HTHBaTL uenua p~ HHOr,D;a npOTHBOpeqnsux 

ycJIOBHH H cooOpal!LeHitlt KaK OO!llero, TaK H qaCTHOro xapaKTepa • 

IT03TOMy Ha Hat~aJILHOu 3Tane pa3BHTHSI KOltCTpyKUHH JI,D;epHux uaraH

TOMeTpOB OllJIH onpoOOBaHU B p63JIH'IHUX Oelpa3UaX np~OOpOB nO'ITR 

BCe H3B6CTH!i6 TRnH CXeM aBTO,D;HHOB. 0~HaKO nOCTeneHHO B pe3JJIL

TaTe cpaBH6HHSl xapaxTepRCTint WOrHX a,nepHUX uarBHTOlleTpOB OWIH 

OTOClpaHH KaK HaHClOJiee nO,li;XO~Jl!liHe ,li;B6· CXeMU aBTO,ItllHOB - ,D;BJXJiaM

nOB6S cxeua reHepaTOpa.c KaTO,D;HOH CBJl3bD H eUKOCTHaH TpexTOt!Ka. 

113 3THX ,D;BJX THnOB cxeu:, ·nO-BH,l(HUOMy, Kalt no B6JIH'IHHe OTH0l:l6HHJI 

cHrHaJI/myM npH perKCTpauHH pe30HaHcaolt JIHHmr BMP, TaK H no PJlAY 

KOHCTPYKTHBHUX COOOpaXeHHlt H6ltOTOpoe npe,D;nOqTeHHe ,li;OJIXHO 0HTL 

OT,ltaHO eMitOCTHOlt Tp8XTOt!KEl• ;)Ta CXeMa ll 0HJia HCp0JIL30BaHa B 

a,D;epHHX MarHHTOMetpax, pa3paO~TaHHHX B JiaelopaTopHn. B nocne,D;

uee BpeMSI OOpa~eHO BHHMaHHe Ha·cxeuy 6BTO,l(HHa C ~YHKUHOHaJILBO 

Bli,D;eJieHHHll yCHJIHTeJieM- orpaHHqHTeJieU BHCOitOqaCTOTH!iX KOJieOaHHlt. 

B .ltHCcepTaUHH paccuorpeHa paOora asro~HHa THna "euKOCTHaa 

tpexroqxa" c yqerovcne:riH~HKH ero HCnOJIL30BaHHH KaK ,D;ereuopa 

. CHrHaJIOB B!~. ITpoBe,D;eH aHaJIH3 BJIHJIHHa napaue!poB cxevu Ha Be

JIH'IHHY pe30H6HCHOrO CHrHana. 
t> 

BropuM BUHHM. Bonpoco»~ xoropl:llt OO!itiHO ,D;OJIXeH pemaTLca 

O,D;HOBpe¥eHHO C nO,D;OOpOW OilTHMaJILHOH CX6Kli aBTO,D;KHa, SlBJIHetCa 

Bli00p cnocoOa .l(eTeKTHpOBaH~Sl·BHCOKO'!aCTOTHOrO aanpaxeHHSl Ha 

KOHType reHepatopa. J{JISI ::Jroro npHHUHOHaJILHO WOXeT HCnOJIL30BaTL-
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CH ~D00~ K3 H3BeCTHHX CllOCOOOB ~eteKTHpOB6HHH.-HeKOT0pOe npe~

nottteHHe, no-BH~Hllowy, .c~e.nyer Ot.JJ;6TL 6HO~Houy' .JJ;erexropy. B _ 

3TOM c~ytt6e OK63HB6eTCH B03llOXHHll COBMeCTHTL ~YHKUHH 6BTO.l(HH6 

H .l(eteKT0p6 8 O~HOR ~alllle. C~e~OB6Te~LHO}B cxeuy He BBO~HTCH 

~OnOnHHTe~LHHX'HCTOttHKKOB myllOB H T6KHll 00p630M .l(OCTHr6eTCH BU

HfpHm B orHomeHHH CHrHa~/myu. P6ccworpeH pexHll pa6oru ~erexrop6, 
. ' ! • ' 

COBlleDteHHOro c aBTO~HHOll.- H3-36 cli~:bHolii oOpatHOlii CBH3H 36 ctter · 

JC6TO.JJ;Horo conpoti4B~eHHH xapaxrepnctKKH 6BTO.l(HHHO-,Jtere:a:ropnon 

~6lo!OH cyJJJ,eCtBeHHO mme6pH3YDTCH 11{ BO BCeU 00h!ttHO HCOOJIL3yellOll 

~H6na30He Bh!COJCOtt6CTOTHHX H60paxeHI4R H6 JCOHtype peXHll ~eteKt0p61 
OK63UBaeTCH~llOXet p6CCll6TpRB6TLCH K6JC peXHll ll6JIHX CHrHaJIOBo 

Be~Htti4H6 pe30H6HCHOro cHrH6~6 Ha Bh!XO.JJ;e .JJ;ete~rop6 p6BHa 

- - FIJ.h c..J., z 1; (c., +- e,) _f_, iJ;., ~ I - • I 
u C.- TJ? I t I 7 /' t t 2. ~ '( ) 

S: L /(_# of--~o ~e.(!.,_ z:.S:. Rto ~·ur 1 i-l j o. r;-ry 
r.JJ;e - JC03~HUHeHT 36llOJIHeHHH o0p63U0ll 06~ewa ll6rHHTHOrO 1 
no~ a xoHrypHoR K6TYIIIXH; - _ Jo - crauqecxaa -u:arHHtHaa-BOC

npHHMttHBOCTL CnHHOBOlii CHCTeU:H 06p63U6; cJ., '"' r f3o - JI6pU:O

pOBC:S:6H ttacrora npeneccR!4 ; T, H ¥; -npo.JJ;OJILHOe H nonepett-

lioe- Bpel!eHa peJiaKC6UHH; ~ : 3_ ;. KOaqxpHUJ.!eHT nponOpUHOHa~L-
) qo -

HOCTH ueX){y nanpaxeHHOCTLD BHCOJCOlJ6CT0THOrO B030yX~aJiDtero OOJ!Sl 

14 allO~HTy~oit Hanp.RXeHHII H6 JCOHtype 6BT0}J;HHa; C.. , t<- f /)H t 

/(;o , So 1
, $'

2 
, R~ -n6pawetpH cxel.!H aBTO.l(HHa. 

KaJC CJie)tyer H3 BhlpaxeHHH (I) 
1 

BeJIHttHH6 CHr_Ha~a nponOpUHOH6JILHR 
2. -

( 1 003TOllY BO BCeX p6CCMatpHB6ellHX B ){HCCeptaUHH a~epHHX 

- u:arHHTOl!etpax pencrpHpyerca HMP npOTOHOB, ~JIH KOTOpHX r 

8 

OpaKTHtteCEH M6KClifMaJILH6 ( 00JILme OHa 
+ 

HeHHe ~PYrHX H)tep, TaKruC KaK- A/ 
ronuo y _tpHTHll).- IIPHMe

HJIH oJ (~ehepHlii) OIJH-
- ' . ~ 

BO~HT K 3H6ttHteJILHOuy yxy)tmenHD OTHOmeHHH CHrHaJI/myu, }J;nS •j; 
B 6, 5 pa3, a ,!!;Jill ol B 40 pas. B xattecrEe nporonoco,~tepxa.lllero 

BeDteCTB6 HC00JIL3yeTCll B0){6 C ~OOaBKOR B paCTBOp OOpe~eJieHHHX 

KO~HtteCTB napauarHHTHHX HOHOB 
1: ++.,.. 

)t~H OO.l(60pa OOTH-

ua~LHHX Be~HttHH peJI6xcauHOHHHX Bpeuen I, il Y;_ • lJpH il3-

MepeHHH HeO}J;HOpO){HHX MarHHTHh!X OOJielii JCOHUeHTpaUHll_ 

~ ~ Oeperca paanon ~ Io2I l;cw3. 

-TipH au6ope o6paMerpoa cxeMH H cnocoOoB perynHpOBaHHa 

ypOBHSl renepaUHH 6BTO.l(HHa OHJIH npHHSlTH HeOOXO~HMHe MepH ){J!Sl 

CTat1HJIH38UHl1 peXHM6 .l(eTeKTHpOBaHHSl CHrHaJI6 .flMP npH nepectpOliiKe 

ttacrorHK6K nnyrpH K6X.JJ;Oro no.~t.~tHana30H6, T6K n BO·Bceu .JtH6na-

30He H3MepllellHX noJieR .JtO 2,5 r~. TipHMeHeHa nap6MerpHqeCK6ll 

cr60WIH36UHa 3-6 ctter . Rx. H nepexo.iHoR e~ocrif B nenH eM

xocrnoro ~e~HT_eJill H aKTHBHall cxell6 peryJIHpOBaHHll ypOBHll B03-

0yx~eHHll 1 B03~eHCTBJD!Il6Sl H~ Be~HttHHY 6HO){HOrO H6npl1lteHHll reHe

p6TOpHOH JI6MllHa 

H6 ocnoae pacc»orpeHHOro 6BTO.JtHHnoro ~erexropa HMP 6uno 

pa3p600T6HO HeCJCOJILKO THOOB -H.l!;epHHX uarHHTOMetpOB, X6paKtepHC

T>ffiH ~OTOpHX Tp6HC~OpMHp0B8AHCL B COOTBeTCTBHH C Oope)te~eHHHMH 

.Tpe60BaHRHMH, B03HHKaBmHMH B npaKTHJCe pa3p660TXH MarHHTHHX CHC~ .. 
reM ~~a pa.JJ;a npH60pOB 3KCnepHMeHT6JILHOH a~epHOA ~H3HKHo lna 

H3MepeHHSI no~eA B 00~LmnX·3JieKTpOMarHHTax C ){H6lletp0M. OOJIDCOB, 

){OCTJ4raD!IlHM HeCKOJILKRX KetpOB; p63p660TaHH K6rHHTOMeTpH C 6BTO-

.l(HHHHM .JJ;erexropov, pa3MeDteHHHM B 6Jioxe-~aTttHxe, xoro-

p~a uoxer OutL Bnecen Henocpe~crBeHHO B H3Me~Heuoe no~e 141. 
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qactota H ypoBeHL reHep~~z aBTO~HHa perynzpynrca ~HcTaHU~OHHO. 

B ABYX JiO~HtPHK~HSX 3TOro np:K6opa npHl(BHlWT.Ca MI4. cneuzanLH!dt 

c~BoeHHHl nz~HH~pzqecKHI xoH~eHcatop c 3neKTpoKexaHKt~ecKHK 

np14BO~OK, nz6o Ba.pHKana. nonHal ~v.ana30H HH~KJ.tHI,H3l4epaewwc 

npz6opaKH, COCTaBJia~T 42 J4Tn•2,5 TJI. Jl:onyCTHMali HeO~~ 

HOPO~HOCTL KarHHTHOro nona ..- 1%/cu •. ToqaocTL !4sKepeHHI He 

xyxe 0,0!%. JtaTtiHK llOXeT 6HTL OTHeC!~ OT KarHHTOMeTpa na ~eCaT

KH KeTpOB. !HHHKanLHaa Ben14tiHFa 3a30pa B 143Mepael4HX KarH!4TaX 

~OJIXHa 6HTL He MeHee 16•22 KKo ~a MarHHTOB C ~HaKeTpOK nOJIDC

H~X H6KOH6t1HKKOB He 60nee 30 CK 3a30p MOXeT 6UTL yMeHLWeH ~0 

5 Ml4· 
TipH pa3pa60TKe KarHHTOMeTpOB HM-1 H av-n oco6oe BHHKaHHC 

6HJIO y~eneHO I4X KOHCTpyKTHBHOyY HCIIOJIHeHIUl, 1 TeXHOJI0rlltiHOCTH, 

BOCnpOH3BO~HJ40CTH xapaKTepHCTHK Kalt OTABnLHHX 6nOKOB, TaK 14 

~pH60pOB B ueJIOM. C 3TQA-nenLD 6UJIO H3rOTOBneHO H HCnHTaHC 

HeCKOnLKO llO,li;Hqlll:KaJ.tHI . ;n;aT'q}JKOB H 6JIOltOB HH,li;YKJ.tHH , a 3a

tel4 BH6paHH Haz6oxee y;u;at~HHe o6pa3J.tH. TaKHK o6pasou, y;u;a

nocL B .. 3HatiZTeJILHOI CTeneHH H36eJ:aTL 06Ht!HOI "6oJie3HH" 

xa6opatopHHX yctaHOBOlt - yazP:anLHOCTH, HenoBTOpHKOCTH HX 

· xapaxTepHCTHK . npH KOnHpOBaHlU'l H opraHH30BaTL B J.teHTpa.Jl~ 

\ 
1 

i 
! 

HHX 3Kcnepv.xeHTaJILHHX »~CTepcKHX (U3M ) OO~e~HHeHHOro HHCTHTyta' 

a;u;epHKX HCCne;u;onaHHI cepHRHOe npOH3BO,li;CTB0 a;u;epBHX MarHHTOKeT-

pOB RM-1 H ID!.-TI. 

Ha npOTSJ:eHHH HBCKOnLKHX JieT B JiadopatopHH 

BenHCL pa60TH, HanpaBJIBHHHe Ha paAKKaJILHOe pacmJpeBKe B03-

KOXHOCTel B,ll;epBHX warHHTOKeTpOB C J.tBJILD HX xcnonL30BaHHg 

IO 

.. ~r;·: 

;u;na npeJ.tH3140HHHX 143M6p6HHH CHnLHO HeO,li;HOpO,li;HHX MarHHTHllX noneH. 

B pc3ynLtare 3THX puOoT 6uno noKa3aHo, qro ;u;onycTH»aa BenHt~HHa 

rpa~HeHTa 143MepaeMOrO MarHHTHOrO nona MOXeT 6HTL 3H6tiHTeJih~O 

yBenHtleHa, eCJIH HeO,li;HOpO,li;HOCTn MarHHTHOrO nona B 06~eMe aMnyJIH 

C paOOqHM·Be~eCTBOM KOMneHCHpOBaTL npH nOMO~H ;u;onOnHHTeJihHOro 

MarHHTHOrO nona C rpa;u;HCHTOM, npOTHBOnonOXHHM no HanpaBneHHD 

H paBHID4 no nenHt~HHe rpa;u;HeHTY H3Mepa·eyoro nona. TipH'IleM HanpJJ

xeHHOCTb ~arHHTHOro nona, COOTBeTCTBYD~aa U6HTpy auny~H C paOo

tiV.M Be~eCTDOM, ~OnXHa OCTaBaTbCa H6143M6HHOa /S/. TaKOe KOMneH-

-C:Hpyn~ee no~e KPa~pynonLHOrO T:Hna MO~eT 6UTL C03,ll;aHO npH .DOMO~H 

,li;BYX HJIH qetupex npOBO,li;HHKOB C TOKOM, HMBD~iX CTpOrO Onpe;u;eneH~ 

Hyn tP9PMY H pa3!.!epa. Ha pHC. ! noKa:JaHH ,li;Ba THna TOKOBHX 

KBa;u;pynOJie~, MCnOnbsyeMUX B ~aTtiHKaX MarH:HTOMeTpa. B ,li;HCCepTa

UHH npHBe,ll;eHH BUpaXBHMH ~a rpa~HeHTa, COS,ll;aBaeuoro 3THMH KB6;u;

pynOnJlMH, B 3aBHCHMOCTH OT,COOTHOmeHV.a HX xapaxTepHUX pa3l46pOB 

H TOita. Hall,JteHu onTHManLHble cooTHOil!eHHSI pa3MepoB·, 06ecnetlHBaDl!llt!e 

MaKClt!MaJihHHH OO~eM KO~neHC!t!pyvmero no~a C UOCTOaHHHM rpa;u;HeHTOM. 

HanpHMep, rp~UHeHT B neHTpe KBa,llpynons, noitaaaHHoro Ha pHc.I, · 

paBeH 
"' -~-T u . / 6i- I -== .s. to - r: t11 e .. rt. - /' 

-- . .>;-n ur,. • 
""'"" ~:: . tl z. o(. (/1 t..:. t) (2) 

ilpH peanLHblX pa.3Mepax 14 ,li;OnyCTHMOkl nnOTHOCTH TOKa•rpa,n;HeHT 
. ~ 

B J.teHTpe 3TOro KBa~pynona ;u;oc:HraeT 0,! T~/CM, a npH HMnynLCHOM 

mtTaHlllt! - 0,35- 0,4 TJI/CM. PaCCMaTpHBaeMHit MeTO,Jt H3MepeHHa 
< ,c - < 

HeO~HOpO~HBX MarHMTHHX non~n H dun np:HM6H6H B Jl,n;epHOM·uarHHTO-

~eTpe HM-ill. AaTtiHK 3TOro npHOOpa HMeer cneUHaJILHYD KOHCTpyKUMD 
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CO BCTpOeHHHK B CM8HHHe rOHOBKH KOUneHCHpyn~HM KBa~jnoneM. 

rpa~HCHT B ueurpe KB~pynona paBeH 
. .,tiJ~ / -ol, 1.,...... ~ a .>'1 Z. 

X...:> ' 

/A;.: ' 
CHcTeKa flHTaHHS 06ecneqHBaeT HKnynbCH TOKa I.e ,D;O 80-100 a. 

Ha pHc.2 noxasau pesoHaucua~ cHruan, nonyqeHHH~ npH onrKManL

uo~ KOMneHCaUHH B KarHHTHOK none l Tn C rpa~HeHTOM 0,4 Tn/CMo 

mapKHa cHruana HMP B aTOM cnyqae cocraBnana 0,8 KTn, a roq

HOCTb H3KepeHH!t ... 0,01~. 

lbMepHB TOK KBa,D;pynona npK DnTHManDHO~ K~imeHCB.UHH, MOXHO 

no tPOPMYJxe ( , 2 ) RL!qHCnHTb H BenHqHHY rpa,D;HeHTa. H3KepaeKOrO 
' 3KcnepHMeuranJ>Haa npoBepxa aroro cnoco6a HaKe-

. ; 
uaruHTuoro nona. 

peHHJl CTeneHH HBO,li;HOpO,D;HOCTH MarHHTHOrO nO?IH nOKasana, qTO 

TOqHOCTL onpe,D;eneHHS rpa,D;HCHTa B ,D;OnyCTHMOM ~JIS paCCMaTpHBaeuoro . ~ 

npH60pa ~Hanasoue sHMeHHV. cocraBnaer I+ 3:t.· Cne,D;yeT oc_oeo ' 

OTMeTHTL, qTO taKHM MCTO,li;OM MOXHO H3MCpHTL rp~HCHTL! H OTHOCH

TCJILHO HCCTa6HnbHHX »arHHTHHX noneR, CCJIH BeJIHqHHa HeCTa6HnL

HOCTH He npeBumaeT aMnnHTy,li;H MO,D;ynHpyliJllerO MarHHTHOrO~nOJIH 

3TO oqeHb BaXHOe cBo~cTBO MarHHTOMerpa HM-lli, suaqurenbHO pac

mHpHnlllee ,D;HanasDH ero B03MOXHOCTeH. 

RsMepeUHe S,ItepHHMH MarHHTOMeTpa:r.tH :r.tarHHTHHX none~, MBHb

mHX 4Q-50 urn,conpaxeuo c 60JibmHMH rpy,D;uocraMH. AMUJIHTy,D;a pe-
2. 

aouaucuoro cHruana nponopuuouanLHa c.:>~ , npH o6aquoM mHPOKO-

nonocuov cnoco6e perHcrprutHH 5IMP crauoBurca coHsMepuuo~ ~ tPJIDK

TYB.UHOHHHKH myMaMH aBTO,li;HHHOro ,Itetexropa. nna H3KepeHHJl warHHT

HUX noneR B",D;HanasOHe ,!(0 10 MTJI paspa6oTaH MarHHTOMeTp, B KOTO-· 

pOM,D;nSi ynyqmeHHH oruomeHHH curuaJI/myM npiD.!eueH cneuHanbHHH 

12 

uero.rt BH,lteneHHH peaouaucuoro cHruana 161. naxepaeMoe none 

!.IO,D;YHHpyeTCH .ltBYKH OO,'UlMH C qaCTOTaYH, OTnHqaDotHMHCH B,.... 60 pas. 

YcY.JII1TeJII>HbiM rpwtTOM ua nepBOM arane Bl:l).{enaerca ci.iruan liMP 

Ha qacTOTe, COOTBeTCTBj'llllle~ UOpO:i rapJ.:OHHKe BHCOKOqaCTOTHOH 

MO,ItyJiffi\Y.H H3Yepaeuoro nons. lanee 3TOT CHrHan ,D;eTeKTHpyeTCS 

aMUJIMTY,D;HHM ,li;CTCKTOpOM, npOXO,l(HT ~HJlbTp H Ha6JID,D;aeTCJl Ha 3KpaHe 

KOHTpOnbHOrO OCUHnnorpafPa. ilpHMCHeHHC B TpaKTe ycHneHHS peao

HaHOCHOro CHrHana Y3KOnOJIOCHOro ycHnli!Tena Ha O'!'HOCI1TeJILHO BHCO

KYD qaCTOTy(6,4 KrU)CYiliCCTBeHHO ynyqmaeT OTHOWeHHe ~HrHa~/~JM 

JtJill peracipripyer.wro cnuana, nocKOJibKY raKHM o6pasou ue TOJILKO 

cyxaercs o6mas nonoca nponycxauH~ rpaxra, uo a oT¢HHbTposusaerca 

naHdonee cymecraeuuas, HH3xoqacroruaa Kounoueura tPHDKTyanHouuHx 

myMOB aBTO,li;HHa. 

.l{ns HeKOTOphiX 3a)\att, TpeOyDI!IHX OCOdO ,ll;JIHTeJibHOH de30TKa3-

HOil pa60TH li!3MCpli!TeJ!.!I uarHHTHOro nons pa3pad9ran H,D;epuutl MarHH

MeTp, BHnOJIHeHHhltl npaF:TJi!qe~KH nOHHOCTbD Ha OOJiynpOBO,li;Hli!KOB!lX 

npH60pax. HCKJIDqeHli!e COCTaBJISel' TOJibKO HH,li;HKaTOp- 3JieKTpOIIHO

nyqeBaa rpy6xa. Taxo£1 »arHHTOMeTp MOJ:el' uenpepHBHo, 6ea BhiKJID

qeur.m H saJlCHH 3JICMeHTOB pa60TaTb THCSqH .qacoB, B TO BpeM!l KaK 

rapaarHpOBanua~ cpoK cnyX61i1 naJ.moBoro rpaHsucropHoro Ba.pHaura 

ero ne npeBiilmaer 500-750 qacoa. 

PaccMorpeHHble a.n;epHae MarHHTOMeTpbl JIBJistllTca .'Ia6oparopHUMH ,., 
li!3MepHTeJtJIMH, K KOTOpbiM He. npe,l("MBJ!JI6TCJl 1'pe60BaHH~f ~OCTHXeHHJI 

npe,lleJILHbiX ,ll;JIS 3l'Oro MCTO,D;a H3MepeHHH TOI!HOCTe.K. )lJIJI 60nbmY.II

' .cTBa cy~J~eCTBYDiliHX v. coopyxaeKHX B uacroa111ee BpeMa ycraHOBOK 

BnOJIHe npHeMJieJla TOqHOCTb a6COnDTllbiX H3MepeHH~ ,..,0, 01~. 
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EcrecrseHHO, qro orpaHHIJBHHe rapaurHpyevoa TOIJIIOCTH no::~

BOnHno ynpOCTHTb KaK KOHCTpyKUHD npH60pOB, TaK H YCTO~KKY H3MB

peHHK. 0CHOBHHMH HCTOIJHHKaMH OmHOOK B paccuarpHBaeMUX npHOOpax 

.f!B.illlDTC.fl HBTOIJHOCTb Onpe~e.ilBHHll CB~B,li.HHU pe30HaHCHOli RJUJMH H 

HHOr,ll.a, npH HC00Jib30BaHHH HB,li.OCTaTOIJHO TOqHHX ttaCTOTOMepoB, 

omHOKa B H3MepeHHH reHepeyyevoB asr~,li.HHOM qacro.ru. 

TaxHM o6pa::~ou, pa3paaoraHHHB !t(nmneu ll,llepuwc varHHTOMer

poB 003BO.illleT npOH3BO,li.HTb H3MepeHH.fl aOCO.ilDTHHX ae;zHqHH KaK O~HO

pO~HblX, raK H CHJibHO HeO,li.HOpO~HHX yarHHTHHX noneR a ,!tlolanasoJie .. 

IO urn+ ~,5 rn. · 3ror ~Ha:la30H noneR nepeKpuaaer npaxrHqecKH 

ace 00HtJH0 HC00Jlb3yevue a npHOOpax H ycraHOBKax 3KCnepHMBHTa.ilb

HOli .ll,!tBpHOH ~H3HKH varHHTHHe HH,li.YKUHH. 

2. AarovarHttecKHe sneKrpoHuo-ctteruue qacrorowepu 

~n.a aarO,li.HHHHX ,ll.ereKropoa HMP 

TipH H3MBpBHHH varHHTHHX noneli OOHCaHHHMH B npe,li.HAY~Bli . . ~ 

rnaBe .fl,li.BpHHMH varHHTOMerpaMH HB06XO,li.HMO H3MBp.I!Tb C BHCOKOli 

rottuocrLD ttacrory reHepauHH aaro,li.HHHHX .~tereKropoa HMP. K HcnonL-

3YBMHM ,li.JI.fl 3TOli UBJIH qacTOTOMBpaM npe,ll.~.f!BJI.f!DTC.fl C~B,li.YD~He rpe-

00BaHH.fl: ,li.H~nasoH Hsuepsevux qacror ~,2+ IIO Mru; rottHOCTb 

H3MBpBHH~i HB MBHBB IO~J;g; qyaCTBHTBJibHOCTb K aXO,li.HOyY CHrHaJJy 

5G+ IOO MB; npouecc H3MepeHH~t' ,~tonxeH 6HTb npocruu, ue rpe6yDIJUiM 

KaKHX-JIH60 onepaUldli uacTpOHKH a K~OM UHKJIB; liBJiaTBJibllO HH,li.H

UHpOBaTb pB3Y.ilbTaTH H3MCpBHHli Henocpe,li.CTBBHHO a B,li.HHHUaX H3MB

p.11BMOrO uarHHTHOrO UOJI.flo 

\ 
nau6onee nonuo ace 3TH rpeaosamu1 lo!Oryr 6!>1Tb y,~tosneraopeuu 
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::~nexrpOHHO-ctterHHMH ttacroroJtepawH (3CtJ). K ux .nocronucTBaJJ 

C.ilBAJeT OTHeCTH HCK.ilDIJHTeJibHO BHCOKYD TOIJHOCTb H3MepeHHli qac

T_OTbl, rtH!PpoByD <f,opMy JIH.JtHKauHH pe::~ynLTaT?B, aBT()MaTH3M H, KB.K 

C.ile,li.CTBlle, 6lJCTpOry H3MBpBHHA, B03liO.KHOCTb aBTO:llaTHIJBCKOH pe

rucrpauHH pesyJILTaTOB H3liBpBHHli RnH HX Henocpe.I{CTBeHHOrO BBO,ll.a 

·ao BXO,li.HHB ycrpbRCTBa ItH¢pOBHX BHIJHCJIHTeJibHUX MaWHHo ilOCKOJibXY 

npOMUWJieHHOCTbD He npOH3BO,ll.llTC.fl ~tJ, y,li.OBJIBTaOpHD~He BCBM nepe

tfHCJIBHHlH! BbllliC rpe60BaHH.f!M B Jia6opaTOpHH B TetteHHB pa,ll.a JIBT 
I . . 

BenacL pa3paaou:a cne~HanRsuposaHJtllX 3C1l, npe~HaaHatJeHuux ,li.Jia 

HCOO~b30BaHHH COBMeCTHO C .fl,li.BpHHMH MarHHTOWerpaMH. 

l{O Bpei.:BHH Haqana paspa60TKH npOMHmJIBHHOCTbD BLIOYCKUJIHCL 

3JieKTpOHH0-CIJBTHHB ttaCTOTOMBpll Tana tJ.3-4, HYBD~He Hy~HHH ,li.Hana-

30H.H3Mep.lleMLIX ttacioT O,I+ IOO L~~. ~HaKo 3TOT npHOop o6na,ll.an 

nepettHCJIBHHLIMH BL!ille OOJIOkHTCRbH~MH.KaqeCTB~MH TOJibKO B ,li.HBUasOHB 

tJaCTOT o,r. IO !.!r~. Ha 6dnee BHCOKHX qacrorax ~pH xa:a:,li.OM H3Me

peHHH ueoaxo;UAMO He TOJILKO .tmOnparb HOMep pa6ottero ,li.V.ana30Ha, 

HO >I uaCTpaHDaTr, llXO)lllble 6JIOKH ·qaCTOTOMCpa. :JTO 3HaiJHTeJibHO 

ycnoJiu.r.er npol.lecc H3:.:epeuui1. 

IJ I%3 r. B naciopaTopim 6b!JI paapaaoraH HOB!:lii :3CtJ. IB/ B 
. . . . ' 

3HatJMTCJlbHOH CTeneHH JIHlllP.HHbiH :noro HB,!tOCTaTKa. ]3CC:& ,li.HanasOH 

HsMcpaeMux npH6opoM ttacTor O,I+ IOO Mru nepeKpusaercP. naTLD 

nO,ll.,li.Har:e.30HaMH no 20 Mru. MaKcnManLnall cxopocTb cqera nepson. 
., 

,~teKa)lu C'IBTHOro 6noKa :3GtJ. cocras'na.na 22 Mru, nonoMy ua nepBOM . . 

,l\HanaaOHe BXO,li.HOH CHrHaJI f!OCJie yCHJIBHHH H 19PMMpOBaHH.fl nocrynaer 

Henocpe.~tcrBeuuo Ha 6noK ne~ecttcrHux ,ll.eKaA npuaopa. Ha_ocranbHHX 

){W:tnasouax cRruan npe,li.BapH"reJILHO npoxo~Hl' npeoapa3osarenb ttacTo

TH. Ha6op onopHux qacroT ,li.JI.fl npeo6pasosaren.a supa6arusa~rc.a 
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yMHOXHreneM qacroru aranoHHoro xaapueaoro reHcparopa Ha 

O,I· Mru. 3TOT xe reHeparop Hcnon&30Banca 111 B- Ono:s:e ¢opuHpoaa

HHSI aranoHHOro apeueHHoro HHrepsana )(Jl-SI ynpaBneHIIISI cxeuoH 

nponycKaHHH B TpaKTe CQeta BXO~HHX HMnyn&COBo B 3CtJ npHMCHeHa 

periiiCTpauHH pe3ynnaTOB H3MepeHHSl na·O~HOCTpOq~OM raOJIO H3 

uv.¢poaax ra30pa3pHAHHX naMn, a rax~e Ha oyuaxaon ieHre np111 
_.; -

nOMO~H Ulll~poneqaran~et1 uamHHKH THna G~M-107, )(J!Sl KOTOpOR OUJI 

pa3p800TaH aJieKTpOnpHBOA KJiaBKm.-~JIHTCJI&HOCTb BCero UIIIKJia 1113-

MepeH!t!Sl qacroru, BMJJqaSI pen:crpauHD pe3yJI&rara 1113MepeHIIIH ne

qaraDmett MamHHKott, cocraBJIHeT 2 cex. JipMMeHeHHe aroro qacroro

Mepa npH ~OpMKpOBaHI/IH MarHHTHOrO ITORSl H30xpOHHOrO UIIIKJIOTpOHa 

IT03BOJIHJI0 cymecrBeHHO COKpaTHTb BpeMH KaAAOrO UIIIKJia H3MepeHIIIH 

ronorpa~111111 uarHHrnoro noJIH ycxop111renSI~· 

B paccMorpeaaou 3Cti npouecc 1113MepenHH qacroru 3HaqPJTeJI&HO 
-.!lilT h. 

npome, qeM B qaCTOTOMepe lJ3-4, HO BCe-TaKl/1 OH He MOliCeTYilciJi'HOCTbD 

aBTOJ.m.rHqecxHM, .nocxoJI&Ky eme ocraercJJ: pyqHaH onepauH.a nepe

KJIDqeHIIIH ,li;Hana30HOB H3MepaeMux qacror. B 1964 r. 6HJI pa3paooraH 

lliHpOK0AIIIaiTa30HHHK, aBTOMaTIIIqecKHtl 3ClJ 1 KOTOpHH 6JiarO,ll;apH BHCO

KOMY oucrpo~encrBHD nepaon nepecqe:mon ~eKaAH 191 no3BOJil!eT 
I -

6e3 xaxlllx-'mt6o onepau111n Hacrpottxlll H:J»epan qacrory crmycolll.li:8JI&-

HUX 1!: 1/lMil'/JlhCHHX CHrH8J!OB B ,ll;lllana30He O,I• 100 !.lru. DO Bpe

MeHHOM 6JIOKe C KBapueBHM OITOpHHM reneparopOM B :JaBIIICV.I[.OCTH OT 

xapaKTepa H ycnOBHVl H3MepeHIIIH_qJOpMHpyDTCH 3TaJIOHHiie ·_apeMeHHUe 

HHrepaanu aeJIPJqaHoil o,or; o,r; I,O; 10,0 IIIJIU 0,2.311870 cex. 

tierupe nepaue t1 :f._, Itcnon&3J'P1TCSI npH 1113MepeHitlll qacroru r_ene

paropoa 001JlerO npMM6H6HHH
1
H Ha O,li;HOCTpOqHOLI UPJ¢p0BOM ta6JIO JG'tJ 
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B aTOM CJiyqae pe3yJI&TaTU H3MepeHIIIH periiiCTplllpy~TCH B e,li;HHHUax 

qacrom- xrn. IIJimD apeueHno« unrepaan, paaHHD !1 ~~ "'" € 1 o" 
' "' , neJieBBU oopa30M npe,li;Ha3naqen ,li;JIH H3Mepenua qacrors aBTO,li;IIIHHHX 

,11;erexropoa RMP nporonoa. B arou cnyqae pe3ynDTaT H3MepeHHH qac-

TOTH aBTO,li;IIIHa perHCTpHpyeTCH B e,li;HHHUax MarHHTHOrO nona -

MTJI. TaKHM oopa:JOM, npH oopaoorxe pe3yn&raroa H3MepeHHfl uarHHT~ 

Horo nonSI HCKJIDqaeTCSI onepauHa nepeao,11;a pe:JOHaHcHoro 3HaqeHHfl 

qaCTOTU aBTO,li;HHa B COOTB6TCTBYDI!lee 3HaqeHHe uarHHTHOrO UOJIH. 

Pe:Jyn&raru HswepeHHtl perRcrpHpynrcH raxxe Ha·oyMaxHon neHre 

uH¢poneqaravmen MamHnxon. _ 

B nOCJie,li;Hee Bp_eMH B CBH3111 C nOHBJieHHeM y,11;aqHHX. pa:JpaOO

TOK H~epHHX MarHHTOMeTpOB 3TH npH60pU CTaRH OqeH& mHpOKO HC

,nOJib30BaTbCH ~JIR H3MepeHHfl MarHHTHMX noneH B paSHHqHHX ycraHOB

Kax. B snx ycJIOBIIIHX OuJio·npH3Hano ueJiecooopa3HUM pa3pa6oran 

crieuHanH3HpOBaHHHtl acq~/IO/, KOTOpun sa cqer·OTKasa OT yHHBep

C8JlbHOCTH,eCTeCTBeHHO MOr OHTb Jiyqme npHCTIOCOOJieH K yCJIOBHSlM 

paOOTU B KOMnJieKTe C H~epHUMH uarHHTOMeTpaMH, B 3TOM qaCTOTO

uepe B xaqeCTBe nepaoro·6ucrporo ~eJIHTeJilJ:qacroru npiiiMeHeHa 

,ltBOHqHO- narepPJqH~H nepe.cqeTHaH /II' 12/· .cxeMa 1 Bb!ITOJIHeHHaH Ha 

ryliHen&HHx ~Ho,nax III.TpaasHcropax. MaKcHMaJiuaa cxopocr& cqera 

3TOH ~eKa,li;H ,li;OCTHraer Il0 Mru. !1H~HKauHH ocymeCTBJieHa B BH,ll;e . 
O,li;HOCTpOqHOro UHtPpOBOrO CeMKp,a3pH~HOrO TMJIO Ha .UM!l>pOBUX raso-

pa3pll,li;HUX Jiaxnax. Bo apeMeHHOM OJIOKe 3Cti ¢opMIIIpyercn sraJIOHHHH 

BpeMeHHOH HHTepaan, paBHHH 0,2.34872 CeK,"H ,cJie.D;OBaTeJibHO, e,li;H

HHUa Ctapmero pa3pll,ll;a Ha UHqJpOBOM raOJIO COOTBeTCTByeT I TJI 1 a 

MJI~mero - I MKTJI. ToqHOCTL H3MepeHMll qacroru 3THM 3Cti cocraa-
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JI.ReT ro-3!)1: !;. I MKTJI. Cne,zyer OTM6THTb' liTO Cl~aro.napa c'BOeuy 

neJieBOMy HCnOJIHeHHD H nOJIHOH Tp8H3HCT0pH3anHH paCCM8TpHBaeuuR 

Xq y,nOC!eH B OCipai!ICmiH, H!AeeT HCCIOJibmHe pa3KCpl:l H OTHOCHT6JILHO 

MaJihlH Bee. 

XapaKT6pl1CTHKH paspaCIOTaHHhlX 3JIEiKTp0HHO-ClleT~hlX ti8CTOTO

MepOB n03BOJI.HDT npHHUHnHaJILHO no HOBO:uy oneHHTb B03MOXHOCTH 

a.nepHhlX MarnHTOverpoB c aBro,nHnHHMR .nereKTopaMH EMP. BHcoKaa 

TOQHOCTb H3MepeHHH qaCTOTH, 8BTOMaTH3M, B03NOXHOCTb HH,llHKanHH 

BeJIHtiHHhl H3MepHeMHX NarHHTHHX nOJieH Benocpe,nCTBeHHO B e,nHH~ax 

HOJIH ~ TeCJiaX H ( tiTO TaKJB:e B peaJILHHX JiaC!opaTOpHHX yCJIOBHHX 

H3MepeHHH HMeeT nepBOCTeneHHOe 3HaqeHHe) rpaHCTIOpTaC!eJILHOCTb 

cnenHaJIH3HpOB8HHOrO OC!pasna Jeq, 003BOJIHDT·C03,ll8Tb MOCIHJibHHH 

KOl40JieKC npHCIOpOB ,llJIH npeUH3HOHHHX H3MepeHHR O,llHOpO,n:HHX H He

O,llHOpO,llHHX uarHHTHHX noneR. 

3. MarnHTOMerpu .nna H3MepeHHH MaJIHX MarHHTHHX 

none a 

~JIH npeUH3HOHHUXH3MepeHHR MarHHTHHX nOJieH B ,llHana30He 

,no HeCKOJibKHX MHJIJIHTeCJia OC!HtiHO HCU0Jlb3YDTCH KarHHTOMeTpU C 

~o~arHHTOHaCHI!IeHHUMH soH,nauH H 3ITP- ~o~arHHTouerpu. B pa3paeloraHHOM 

B JiaC!opaTOpMH uarHHTOMeTpe /I2/ C MarHMTOHaCHI!I6HHHM 30H,ll0M 

OpHMeHHeTCH KOMneacanHOHHYA M6TO,ll H3MepeHHHo ilOCKOJlbKY M~fHHTO

MeTp npe,n:H83H8t18JICJ1 ,llJIH H3MepeHHII.He TOJlbKO O,lJ;HOpO,llHYX, HO, B OC• 

HOBHOM, H HeO,llHOpO,llHHX no;reR 1 HCOOJlb30B~JICH O,llHOCTe~XHeBHA THn 

.nart~HKa. llsuepaeuoe none uo.nynHpye!ca CHHYCOH.naJILHHM KarHHTHHM 

noneu,H MOYeR~ noxHoR xovneacanHH, xor.na fir~ fl~ +If~~<?, 

I8 

perHCTpl4pyerc.a no MaKCIUiJMY aunmny,nH nepBOH rapuOHHKH B 

nOCJie,ltOBaTeJlbHOCTH HMOYJibCOB 3.JtC, H8BO,llHI4liX B CHrHaUHOA 

ooxorxe npz nepeMarHHt~eHHH 30H,n:a. AMnJIHTy,na tic.. nponop-

n;aoHaJILHa qacrore cJ H avnnHry.ne 1/c.J"' KO.llJJIHPYIJI!Iero 

nona, a TaKJB:e KOJIHlleCTBy BHTXOB_B CHrHaJILHOi OCIMOTXeo O,nHa

XO nonurKa yBeJ!HQeHH.Ii liJBCTBHTeJ!LHOCTH ,narqaxa TOJlbKO 38 CtleT 

yBeJJHtleHHH h H OOBYllleHH.Il qaCTOTH H aw:nmtry;n;H nepeXJ!Dtla

DI!Iero varHHrHoro non.a ae npHBe;n;er K xenaeYO:uy pesynLrary, 

nOCKOJlbEY O,ll;HOBpeMeHHO C pOCTOK ~~C, HaBe,neHHOA ~ CKrHaJI:bHOH 

ooworxe npH nepeuarHHt~eHHH·.nart~HX~, Cly,ner pacrx H npaMaa 

HaBo,nxa - 3~C, HaB~Hua.a B npHeuHoli xarymxe Henocpe.ncrBeHHO 

wo;n;ymtpYIJII!HM nonew. qacrora n ¢a3a 3TOlt napa3HTHOl uaBO.lli:H 

Cly,nyr ecrecrBeHHO coBna;n;aTL c qacroTOA H ¢63oR nepBoi rapMo

HHKH OOJie3HOrO C_HrHanao B pe3yJJU8l'e OTH~llleHHe CHrHaJl/lllyM 
. r. • 

B TpaKTe ycHJieHH.Ii MarHHTOMerpa npaKTHtleCKH He H3KeHHTCH (a 

·uoxer ;n;axe yMeHLUIHTCH) H yBeJJHlleHHH pe8Jl:bHOi tlyBCTBHTeJJJ.HOCTH 

npHOopa He npo111son;n;er. 

YBeJIHIIHBarL cet~eHI/Ie ~aTt~IIIKa· ~ Taxxe ae Bcer~a uene

cooelpasHo, Tax KaK o.naoBpeweHHO c 3TIIIK ywea:i.waerca orHomeaHe 

. ere xapaxrepHsx pasuepoB e /..t , a 3TO npi!BO,niiiT It pe3xouy 

yBeJ!HlleHHD pa3Ka~HliHBaD~ero ¢6xropa Af H COOTBeTCTByn~eMY 

yKeH:i.lleHHD 3q:¢eKTHBHOH warHHTHOli npOHIIUaeKOCTH ;n;arqHXa _/"11!"1' •. 

MaxcH1lanuo • .nonycTHMaa MHH~ .narqHKa .C: onpe,nenaeTca cte

?eHLD HeO){HOpO){HOCTI/I H3Yepaew:oro MarHHTHO~O nona. lna npHOO

pOB MHoron;eneBoro Hasaaqeal/la aexenate~LHO .nnHHY .narqiiXa .ne

nau Clox~>me ro·-rs ww. 

TaxKW oelpa3ow,_ tiYBCTBHTenLHOCTL warHHTOMerpa c TaKKK 
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j;arqHXOK JolOXeT 6HTL yBeJIHlleHa TOJILKO B rOKCJiyqae; eCJIH 

6y.~ter ual,!teu cnoco6 or,~teJieHH.R noJie3uoro caruaJia or uaBO){ICH. 

B onHcaaae»OK npH6ope )tJI.R or,~teJieHH.II cHruaJia, o6ycJIOBJieu

uoro nepeMaraHt~euHe» .~tart~HXa or nol!exH, HCnOJIL3yerc.R ,~~;onoJI

HHreJILHaa, OrHOCHreJILHO HH3KOllaCTOTHa.R KO,ltyJiaqH.R nOJI.II fl~ 

yaraHrHW! DOJieK /1 ~ • AllnJIHry)ta HH3KOllaCTOTHOrO MO)tyJIH-

pyDIItero noJia II S/.1• 3HallHTeJILHO KeH&me aJolDJIHTY.ItH nepe--"' . 

KJIDtlan•ero nona ftw~ H cpaBHHMa C BeJIHllHHOH K03pUHrHBHOI 

cHJIH nepKannoesoro ,~~;arqHKa If~ • B pe3yJILrare a»nJIHry.~ta 

nepBOll rapMOHHltH CHrHana Lft!., Olta3HBaeTC.II npOMO,!tYJIHpOBal!HOH 

C llaCTOTOll J2. o rJiy6HHa KO.D:YJI.IIUHH paliaa 

tJ1 
/,, /1 n 1d.(U<1-f,} 

A/ w~,. n52 .. nr cH1> ~ ·100~ 

.::~,.~t ,-ztJ?., .. c~.r(.J J J '') rl~" '7GJ~o, T d-..., z:-4r" + Vn, 

EcJIH renep& uanpaxeaHe, uaBe)teaaoe aa CHrHaJI&Holl o6Morxe, 

npo,~terexrapoaarL aunJIHTY.ItHHM ,~terexropow c nocroauaoll Bpe»eHH 

B qenH uarpy3KH,CYIIteCTBeHHO 60./I&mel nepHO,lta lA BHCOKOllaC

l'Ol'HOrO nepeKJIDt~ai!Jllero noJia, uo 3Hat~HreJI&uo MeH&meA, t~ew·ne-
. . ., 2"ii. 

pHO.It HH3KOqacroruoro .llO.D:Y.IIHPYiliitero noJia '~ ~ st , ro nepe-

weuaaa cocraBJI.Rilll!aa Cldl'HaJia Ha uarpy3Ke .~terexropa 6y,~ter onpe-. . 

)teJI.Rl'hC.II TO./IhKO KOILUOHeHTOI CHrHaJia, 06S3aHHOll nepexarHHlleHHIJ 

,~taTtlHlta. TaxHM o6pa3ow,y,~taerca H36aBn&ca or n~Mexx ~ ,~tellcrBH

reJILHO peaJIH30BaTL BHHrpHW B ·qyBCTBHTeJILHOCTH ,ltaTllHlta npH yae

./IHlleHHH cxopocrH nepewaraHt~eHHa, HJIH·, qro ro xe cawoe, t~acrorw 

CHHyCOH,ItaJILHOrO nepeKJIJlqaJJiilero nOJI.II G) • fiOJiytleHHHI raltHM 

o6pa3011 cHraan· ,ll;B.Jlee pencrpHpyerca_qe30BHll .~terexropo.M. tiacTora 

Bucoxoqacroraoro uo~JIHPYiliitero nona paBna 20 xru, a HH3Itoqac-
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roraoro - 400 ru. ~Jia o6JierqenHa npoqecca ltOMneacauHH ·a 

warHHTO»erpe np~,~tycworpeua uenoqxa orpHuaren&uoll o6par]Jol 

.CB.R3H c BHXO)ta ¢a30Boro )terexropa ua ynpaBJI.RDIItHI BXO.It pery

JIHIJyeuoro HCTOllHH.Ka. TOKa COJieHOH)ta. l!YBCTBHTeJihHOCTL uarHHTO

Merpa npH orxJioueuHH crpenxH~ynL- aneKenra ~a 0,1 mxanw 

H HeO,ltHOpO,!tHOCTH H3MepaeKOrO uarHHTHOr~ nOJI.II B)tOJIL cep~eq

HHXa ue 6onee 0,5 Mrii/cM cocraBnaer_- 0,2 KKTJI. Tot~uocr& 

H311epeHJdt npH HCnOJih30BaHHH B ItalleCTBe perHCTpHpynll{ero npH-

6opa UH~OBOro BOJILTJolerpa BIE2II6 coc~aBJiaer 0,03%~0,2-MXTJI. 

Cne,~tyer orxerHTh, qro noc_ltOJILKY pe3yJinar9 H3KepeuHll 

perHCTpnpyllTCH B UH~pOBOll ~Op.lle H Henocpe,ltCTBeHHO B e,ltHHHUax 

xarnHraoro noJia -recnax, cyiitecraeaao o6nerqaerca H ycxopaer

cn nponecc HX xareKarHt~ecxoll o6pa6cirxa, · oco6enuo npa 6onuo11 

06'!JeKe KarHHTHHX K3KepeHHll, BHnOJIH.ReKHX, uanpHMep,. npH ~Op

IIHIJOBaHHH KarHHTHOrO OOJI.II ycxOpHTeJIP.ll. IiH~pKaUHll C ~H~pOBOrO 

BO~LTKerpa MOXeT B 3TOK CJiyqae HeOOCpe,!tCTBeHHO HRH qepe3 ~eH-
' . . 

TOtiHull nep~oparop BBO)tHTLCH B YH~BepCMhHHe HJIH cneqHaJIH3H-
-

pOBaHHHe BHtiHCJIHTeJihHHe »amHHHo 

MarHHTOMerpH c xaraHTOHaCHIIteHHHMH 30H)taKH .IIBJI.IIIJTC.II or

HOCHTeJILHWlH H3.1lep~re~aKH nou, nepBHt~Ha.R rpa,~tyxpo.Bxa H ne~ 

pHO)tHqecKaH npOBepKa ltOTOpHX ~0./IXHa npOH3BO,ltHThC.II no npH60-

paK, K3MepJIIl~HK a6COJIIlTHYil BeJIHqHHY MarHHTHHX"nOJielto JlJI.R 
. " 

raxHX H3KepeaHll c roquocrpD O,I • 0,05~ B ·~Hana30He nonelt 

,ItO HeCKOJILKHX KHJIJIHTeCJia UeJieC006pa3HO HCnOJIL30BaTh 3ITP~ 

xarHHrouerpH. B pa3pa6orauHHX B Jia6oparopHnxarHHTOKerp~I3/ . . ' . 

HCnOJIL3yerca aBTO~HHHHll KeTO,Il; )teTeXTBpOBaHHJI 3ITPo ~HaDa30H 

H3KepaexHX noJielt COC'faBJiaer 0,4;..3, 5 xu. 
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~acrora pe30HaHCHoro norno~eHHR anexrpoxarHHTHOA aaep

rHH napaxarHHTHiiM oelpa3UOM B paccxarpllsaexoM.~tHanaaoHe no

neA npaKTHqeCXH ~XHeKHO 3aBHCHT OT BenH~HHii HH~KUHK SHes

Hero KaruHrworo. nona,H, cne~osarenLHo, xax H B ~epH!ix Kar

HHTOMerpa~, H3MepeHHe xarHKTHOi HH~UKH 3THKH npHClOpaMH 
' l 

CBO~HTCR X K3MepeHHil ttaCTOT!i, COOTBeTCTBYilll!ei cepe~HHe JrH-

HHK nornoll{eHKR npH 3IIP. Jlna ua3saaHoro ~mria30Ha noneli ~m_. _.,. 

na30H qacror aBTO~HHa-IO.IOO Mrn. BHClop ·rpaHHU aroro .~tHana-

30Ha oelyCBOBJreH cne~DD!MMH CCOClpaXeHHRKHo HHXHee 3HaqeHMe 

H3KepaeKOit HH~YKUHH, paBHOe -0,4 KTJl ,aBJiaerca rpaHHileK, 

HHxe xoropoll npK HcnonL30BaHHH s ,~tarqHXe oopa3ua H3 J.9?I!r 

TOqHOCTb H3KepeHHH ClbiCTpO na,~taer H3-3a H3li.BHBHKS! ~-¢alt

TOpa 14 3HaqHTBBLHOli IIKpHHii pe30HaHCBOI-BHHHHo BepxH.SR rpa

HHUa oOycnaBnHBaerca ClloiCTpO,D;ellcrBKelol ~Gq. 

CyllleCTBBHHOB BJIHRHHe Ha BenHqHHy OTHOI.IIeHHR CHrHan/myM 

OKa31iBaer BlielOp ttaCTOT!i YO.JtYBKPYillllero KarHHTHOrO nona. 

,llOBW.eHHe qacrOTbl MO~YHSIUH!d n03BOnaer yMeHLI.IIHTL ypoBeHL 

¢JIDXTyaUHOHHiiX myu:oB Ha BbiXO,D;e aBTO,ItHHHOrO ,D;erextopa ~TIP, 

HO O,ltHOBpBKBHHO npHBO,ItHT K yaenxqeHHD napa3HTHiiX CHHxpOHHiiX 

Haao~ox, 3arpy,D;HRD~Hx paelory ¢aaosoro ,D;erexropa. TI03TOMY 

npH BiielOpe OOTHllaJibHOll qaCTOT!i liO.JtYBS!UHH B KaX,D;~ll KOHKper

HOll npHClOpe OpHXO,l!;KTCa ITpHHHllaTL KOliDpOliHCCHOe pemeHKe. 

B paccxarpHBaeMOM warHHTOMerpe qacrora xo,~tynaUHH BiielpaHa 

paauoll 500 rn. 

B npHClope npe~cll~rpeuli ~Ba pexHMa Hsllepeuxs xarHKrHoro 

nona - pyqHol H nonyasroxarHqecKHA. 
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B pexKMe nonyaaroxarHttecxoro ynpasneHHR CHrHan c BliXO,~ta 

¢aaosoro .~terexropa sxnmqaerca nocne~osarenLHO .c ycraHaBnmsa;.. 

eMHY BpyttHYD HanpsxeHHeK ua BapHKanax, HCDOnL30BaHRbiX B xa

~BCTBB,KOHTypHilX _euxocrell aBTO.JtHHa. TaltiDioelpasov oelecne~HBa

ercs aarono,~tcrpoaxa'ttacroru asro~HHa x pesOHBBCHOMY sgaqe

HHD, llpH H3KBHeHHH ( B HBKOTOpOll ,ltHana30He) BeJlH~HHB H3Kepae

KOrO MarHHTHOrO nOJrS! qaCTOTa aBTO~HHa aBtOMaTHqecKH Hacr

paHBaeT.CR ua HOBOB pe30HaHCHOe 3HatteH14eo 3TO D03BOBReT yse

JrHqHTL CKOpOCTL H3KepeHHR KarHHTHOrO nona npH rpa,D;yHpOBKe . . 

0THOCHTB.1l~H~ xarHHTOMeTpOB H nOBHOCTLD aBTOKaTH3HpOBaTL 

npOUeCC cnexeHHR 3~ 0TH0CHTeBLHO Ke,~tneHHilloiH, HeelOBLI.IIHMH no 

BeJlHqHHe·H3KeHBHHHMH H3Mepaeworo warHHTHOrO nona.· 

PaccworpeHHHA 3TIP- MarHHTOMerp asnaercn YJlOClHilK H ,~toc

raroqHo TOqHilM npHOOpOK, OCHOBHilK npeHMY~eCTBOK_XOTOpOrO 

no cpaBHeHHD C H)(epHilloiH MarHHTOMeTpaMH C DpOTOqHOll XH,D;KOCTDD. 

RBnRDTCR npocrora KOHCTpyKUHH H rpaucn9pra0eRLHOCTLo 

4. MarHHTOMerps c nonynpoBO,D;HHKOBbiMH ,~tarqHKa»H 

PasuooelpasHe sa,~tatt, B03HHKaDIIIHX npH ~opMHposaHHR Mar-· 

HRTHoro nona onpe,~~;eJieHRilX xoncpurypanun, nopOlltJtaer upoxHll 

,~tHanasoH rpeOosaHHa x xapaxrepHCTHKaM warHHrouerpos. B 

qaCTHOCTH, TOtiHOCTL H3KepeHH2.xarHHTHOrO nona BO YHOrHX 
\ fl 

cnyqaax woxer cocrasnnrL ,~~;eca~He ,~~;onH npoueura, a HHOr,~ta 

H He.CXOJlbKO npOUBHTOBo B 3THX YCJlOBHSX, OCO~eHHO. npH He,ltOC

rarOqHOR craelHJlH3allHH nona,HnH B OtteHL HeO,!tHOpO~HilX llarnHT

HilX ·nonax, nenecooelpasuee HCnOBL30BaTL He ~epH!ie MaruHro-
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veTpu, a varHHTOMeTpu c nonyrrpoBo~HHK~BUMH ~aT'IHKavH nona. 

TaKHllH ~aT'IHK8llH llOryT 6HTL ~8T'IHKH XORRa HRH HeKOTOpHe· 

THnH·tpaH3HCTOpOBo B Ra6opaTOpHUpa3pa60taHO HeCKORLKO 06-

pa3~0B llarH~TOWeTpOB K8K C XORROBCKHMH, TaK H C tpaH3HCTOp

HWH ~8T'IHK8VH. 

XOnROBCKHi varHHTOVeTp, Cpe~Hei TO'IHOCTH / 14/ BHnOnHeH 
. J . . 

B BH~e rrplU.!OnOKa3HBa1Jll!ero 'npH6opa CO CTpeRO'IHW HH~HKaTOpOll 

B xaqecrBe perHCTPHpYDll!ero npH6opa. ~aT'IHK pa3vepauH 

5x 3 x 0,2 w 3 H3rorosneH H3 Y:, 4.Y •· B036y:E,l(a1Jll!H~ TOK 

Cta0HRH3HpOBaH Tp8H3HCT0pHHll CTa6HRH3aTOpOH C TOQHOCTLIJ 

5~10-3~. BeCL ~Hana30H H3Mepaell!lx uarHHTHHX none~ pas6HT 

aa 7 no~~Hana30HOB. rrorpemaocrL H3llepeHHH nona cocTaBnaeT 

~0,8~. ECnH 3~C Xonna H BeRH'IHHa TOKa B030y:E,l(eHHa KOHTpOnH

pyeTCa ~HtiJpoBw Bonuwerpov THna BIE 2II6, TO omHOxa 

H3KepeaHA yueHLwaerca ~o ~ 0,3~. MarHHTOMeTp KOKnaxrea H 

O'leHL y~06eH B 06pall!eHHH. 

XapaxrepHCTHKH HWeDll!HXCH B H8CTOSll!ee BpeMR ~aT'IHKOB 
. . /15/ 

Xonna nosBOnHnH pa3pa6oTaTL KarHHTOMeTp 6onLmoA TO'IHOCTH • 

~aT'IHK 3TOrO npHOOpa pa3MepaMH 1,8 X 1,2 X 0,3 MM3 H3rOTOB

neH H3 ~ P,4s H repvocrarHpOBaH. Cra6HHH3a~a rewne

parypH o6ecne'IHBaeTca Bo~oR, OMHBaDll!en verannH'Iecxyn no~nor.· 

KY ~aT'IHKa. Bo~a no~BO~HTCH H3 ynLparepvocT~Ta 

THna E -143. B o6H'IHHX naoopaJopaux ycnOBHax npH H3MeHeHHH 

BHemHei revneparypu Ha ~5°C revneparypa ~aT'IHKa veaaerca 

ue 6onee. qev aa ~0,2°C. ,l!anHK Bos6y:E,l(aerca roKow, cra6H

RH3HpOB~HHHM C TO'IHOCTLD + 1.10-J~ ~BYXKOHTypHHK cra6KKH3a-
. -
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ropow c t~JorosnexrpHqecKHM ycHnHrenev ~ 117/I B-xaqecrBe 

"HynL- sneveHra". 3.l!C XOnna H BeHK'IHHa TOKa B036y:E,l(eHHH 

KOHTpOnHpyDTCll noreH~HOMetpOM P-307 RH60 ~HIIJpOBHM BOHLT-

MetpOM coorBercrBynll!ero xnacca roqaocrH. Cpe~aeKBa~patK'IRaa 

omH6xa .H3MepeHii!ll cocrasnaer ~- 0,05~. 3TOT IIB.rHHTOverp yr.e· 

B Te'leHHe pll~a neT sxcnnyarHpyeTca B na6oparopHH xax Hsve-

pKTenL O'leHL HeO~HOpO~HNX varkKTXUX nonel4 C rp~HeHTOM ~0 

0,3 rn/cv. ITpH BH6paaawx-pa3vepax ~ar'IHKa omH6Ka KswepeHKH 

H3-3a ycpe~HeHKll 18JlK'IKHW nOJUl• DO nHOIJia,ItH ~aT'IHKa -~ar.e B 

TaKHX HeO~HOpO~HHX varHKTHWX DOJUlX He npeBumaer 0,05~. 

HsveHeHHe B varHHTHOM none O~HOH H3 OCHOBHUX xapax-_ 

TepHCTHK nonynpDBO~HHKOBhiX varepHMOB-nO~BHZHOCTH HOCHTe

neR TOKa /'I' H. ;r'~ / 16/ ecrecrBeHHO npHBO~HT K HeKOTOpOR 

3aBHCKllOCTH or BHemaero nona H napaverp.oB of H IK.> 
nonynpOBO~HHKOBHX TpHO~OBo Kax noKasaRH HCCHe~OBaHHH, xapax

Tep H BeHH'IHHa H3LieHeHHl!. CTaTH'IeCKHX xapaKtepHCTHK TpHO~OB 

B MarRH!HOM none onpe~enae'rca THnOll TpHO~a ( nROCKOCTHOI!, 

T0'16'1HUH, cnnaBHOH, ~Hqxpy3HOHHUH); HCnOHL3yeMUM B TpHo.ite 

nonynpOBO~HHKOBUM MaT~pH8HOM ( (?<! , ,}!.; ) 14 OpHeHranKe~!' 
tpaH3HCTOpOB no OTHOmeHHD K HanpaB.IIeHKD CHHOBNX JIHHHH BHem

Hero warHHTHOrO noia. Ha XpeMHHeBUe H BYCOK0'18CT0THHe ~H~y-

3HOHHUe TpMO~Y BHemHee warHHTHOe none nO'ITH He BJIHBeT. 

HsileHeHHe B none CTaTH'IeCXHX' xapaxrepHCTHK nnOCKOCTHiilX TpHO• . . 
~OB C BnnaBJieHHUMH nepexo~aMH H TO'IeqHYX repvaHHeBYX IPHO• 

~OB 3Ha'IKTeJILH0 CKJILHee. 

B ~Hccepra~HH npHBOAHTCll pesynLTaTY aHanHTH'Iecxoro 

H 3KCnepHM6HT8RbHOrO HCCne~OBaHHll BRHBHKll BHemHero MarHKT-
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HOro nona Ha xapaxrepHCTMKH repMaHMeBHX rpaHsv.cropoB. KonHqecr

BeHHO Bmumv.e nona oxasanocb cronb sHaqv.renbHWl, qro Olino npMs

HaHo UenecooOpasH~ HCnOnb30B8Tb HeKOTOplie THHY repMaHMeBLIX 

nnOCKOCTHLIX M TOqeqHLIX TpHO~OB B KaqecrBe ~arqHKOB nona B 

' MarHHTOMerpax. Hx tiyBCTBMTeJibH.OCT.b BWIIe qyBCTBHTenbROCTM ~aT

qMKOB Xonna M ~ocrzraer 5-7 B/rn. PasOpocqyBCTBMTeJibHOCTI4 

or oopasna x oopasny ~na o~norznHHX rpv.o~oB He npeBYmaer 25%. 
. -~ 

O~Haxo reMneparypHH~ K03~HUMeHT xyxe qeu y nyqmHx xonnOBCKHX_ 

~arqHKOB H cocraBnaer -0,5%/I0c. Crenenb JIMHeHnocrv. xapaxrepv.c

THKH cymecTBCHHO 38BHCMT OT KOHCTpyKTMBHOfO HCnOnHeHHH TpHO~a 

M cnocooa ero BKnvqeHv.a. ~na roqeqnoro rpv.o~a xapaxrepv.crHXa 

. npaxrv.qeCKtl nHHeliHa ~0. I+ 1,5 Tn, a ~na UJIOCKOCTHLIX, HCKJID.." 

qaa rraqanbHHA yqacrox ~o 150+ 200 urn, nv.neRnaa oonacrb e~e 

mHpe: ~0 2+ 2,5 rn. ~nH yMeHbWCHHa TCMneparypHOli OWHOKH npH

MeHaerca repMOKOMneHcanv.a. B pesynbrare B ~v.anasoHe BrremHHX 

reMneparyp 22-32°C · reJmeparypHaa norpemHOCTb cma:aerca ~o I%. 

O.IUIH M3 MarHMTOMeTpOB 3TOro THna C TpHO~HiiM ~aTqHKUM Tttna 

.• 

II8 1171 ycnemHo 3KcnnyaTv.pyerca ~e oonee 4-x ner Oes K~ppex
rHpOBim nepBUqHHX rpa,nyv.pOBOqHHX KpHBLIXo 3TOT OnliT nOKa31iBaeT 

BLICOKYJ> BpeMeHHYD craOHJibHOCTb TpHO~HiiX ~arqHKOB M8fHHTHOrO 

nona. 

OrnHqHrenbHOli ocoOeHHOCTbD rpaHsHcropHHX MarHHTOMerpoB 

aBJiaeTC.fl eme H ,l40CTynHOCT.b B 00HqHJiX naclopaTOpHHX yCJIOBHax 

BCeX KOMnaHyn~MX npHOOp sneMeHTOB, BKJIDqaa H C00CTBeHHO ~aT~ 

qHK nona - cepHliHYR mHpoxopacnpocrpaHeHHHA rpaHsHcrop. Bo 

MHOrHx cnyqaax sror ¢nxrop oxasHBaerca pemav~HM npv. BHOope 

Mero~a H3MepeHH~ HJIH r»na uarnHrowerpa. 
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5. MatellaTHt!~CKaa oOpaOOTKa pesyJILT8TOB .. 

MarHiiTHLIX H3MepeHHR 

.]lJra roro qroOH npoaHaJIH3HpOBaTb xapaxrep ~BHxeuv.a s"apa

xeHHHX qaCTHU B UHKJIHqeCKHX ycKOpHTeJUIX, HeOOXO~HMO 00HqHO 

3HaTb saB~ICIWOCTb cpe~Hero nona . _8'?::Cf' H aMHJIHTY~ M ¢fi3 

pa.14a rapMOHHX p~cnpe~eJienv.a uarnv.rnoro nona 8? (Cf') ft. ~ · e.;..,t . . . 
or pa.nv.yca ~; • Cne,noBarenbno,·nonyqaeMaa B pesynbrare xax

~oro UHKna HsMepenHA !PylfKUHa pacnpe~enenv.a MaraHrHoro nona 

no OKpyJB:HOCTH C p~HYCOM "?.; - ~ (3 i (Cf', ~; } { ~ ~"e, .• d 

AOnxna OHTb reM HnH HHHM·cnccoOoM pasnoxeaa B p~ Pypbe v. 

BH~cneHO HeOOXO~HMOe KOnnqeCTBO K03IPIPHUHeHTOB_ pasnoxe~HH 

Cl,. Jil, '1f.: • Jl.Jill aBTOMaTH38UHli BHnOJIHeHHa 31'0~ MaTeMarv.qec-

KOH onepa~HH, M~KnDt!MTeRbHO rpy~OeMKOR npH pyqHOM cqere, B· 

na_Ooparopnn_ pa3paooraHH ~neuna.JIH3HpoBaHHHe BH~ncnv.renbHHe 

ycrpoi.icrBa - uv.!PpoBoA H aHanoroBHA aHanHsaropbr· rapMOHHK. 

UH~OBOR aHanHsarop rapMOHHK /IB/ npe~crannaer-coOoli 
no cyrH ~ena cnenManHsnpoBaHHYD ~HqHcnv.renbHYD Mamv.ny, npe~

na3HaqeHHYD ~na pemenv.a o~Horo Knacca sa~aq.- nuqncneHHSl no 

!fJopMynaM Eeccena a.Mnnv.ry~ H cpas pa.na rapMOHHK nepHO.J!HqecKoH 

¢yHKUHH B? ( ~) ·' sa.naHHOR onpe.neneHHHM ( · .iII . ) Konv.

qeCTBOM qeCTH!lX 3HaqeHH~ 8,1 B TOttKaX , paBHOM.epHO pacnpe-

.l{eneHHHx no nep1w~y 2r. . " 
fipHMeHHTenbHO K rpe60BaHHllM, B03HHKaD~HM npH cpOpMHpOBa

HHH MarHliTHOro nona H30Xp0HHHX UHKnOTpOHOB )3''~~fPpOllOM"aHanH-

38TOpe 1oOpa00TKa MOXeT BeCTHCb no 24,' 36, 48, 72 lrlnH 144, 
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paBaoxepao pacnpe~eneaauu no nepuo~y 3Haqeauau nona. Buquc

RRDTCS rapMOHHKH C.lle)tyllJIIKX nopa~oB: !,2,3,4,6 H 8. qaCTHHe 

3Ha'CieHHS xarHHTHOro fiO.IIS f?) BBO~STCS B KamHHy .IIHOO nyTeK 

pyqaoro aaOopa aa secrupa3p~aoA .~tecarHliHOA K.llaauarype ,.IIHOO 

aBTOMaTH'CieCKH C BHXO)ta UH~OBHX perHCTparopOB KarHHTOMeTpOB. 

BHBO.Il pe3y1lbTaTOB BHQHC.IIeHHH npOH3BO)tHTCS npH fiOKOJIIH 31leK

rpoynpaB.IISeMOA uucJ>poneqarav'!teA wamHHKH iuna :3YM-48. B uamHHe 

npHHSTa CHCTeMa npe.~tC,TaB.IIeHHS ~BOHqHHX qHCe.ll C «fJHKCHpOBaHHOH 

3anaroti. Ap:~~rpxer:~~qecKoe ycrpoticrso ss:Opaao napanJienbHOro una. 

llOCTOl!HHOe 3afiOMHHan~ee ycrpOHCTBO BHfiO.IIHeHO B BH)te )tHO)tHHX 

uarpuq. OneparuBaoe 3Y nocrpoeao aa ocHOBe warpuq M03Y MamHHH 

M-20, HO c no.IIYnpOBO.JtHHKOBHM ycrpoltcTBOM ynpaBJJeaua .•. .Hnsr 

sunonHeHHH nporpaMMH aaanu3a norpeOoBanocb I6 apu¢ueruqecKHX 

H JIOruqecxux onepaUHH. DPH raxrosoA qacrore ynpaB.IIHDDIHX HK

nyJJbCOB 20 Krq .JtJJHTeJJbHOCTJ> onepauua yMHoxeaHa H .~teJJeaua coc

rasuer 3500 WtCeK; H3BJJeQeHHH KOpHa-7500 KKCeK; C.IIOEeHHS, 

cpaB~eHHl! no MO~JID H ~pyrHX ~OpOTKHX onepaUHlrl - 20q MKCeK. 

EoJJbmero oucrpo~eifcrsus rpeoosarb o7 AY aHMH3aropa aeuene

cooopa3ao, fiOCKO.IIbKY yx:e npH raKOil TaKTOBOH qaerore BpeKS 

BYliHCJJeHifl! awnRHTY.lU>f /.3 I>.L H HaqMJ>H Oil «fla31l y;.c. KaKOi~ 
RHOO rapwOHHKH, )tal:e no WaKCHKa.llbHOMJ' 'CIHC.IIy TOQelt 2J) • !44, 

co\!rasnaer -3 ceK, -qro aa 2.;.J nop~xa MeHLme speueau O.JtHOro 

UHK.IIa H3MepeHHS pacnpe~eJJeHHH KarHHTHOrO ·noJia /3 i r<P j 

B Teqeaue Koroporo nonyqaDTCJI Ht:XO.D;HHe .~taHHHe .Jt.IIH cqera 8,~ • 
Ha 3Tane npe)tBapHTe~bHHX, MO)teJ!bHYX HCC.IIe)tOBaHHi uar

HHTHOH CHCTeM!l pa3pa0aTHBaeworo YCKOpHTe.IIH MOJ:eT HCfi01lb30-

28 

Bar~ca wexaHK'CieCKHi aaaRH3aTOp rapwOHHX /I91. OcoOeHHOCTbll 
. . . . ' 

pa3pa00TaHHOrO aHMH3aTopa no CpaBHeHHD c H3BeCTHHKH KOHCrpyx-

IlHSUlf / 20/ ~BJISeTCJL TO, liTO aHMH3 MOJ:eT npOH3BO)tHT:DC~ ito 

Ta6.i!uqao 3a.~taHHY» 3HaqeaHHM ¢yHKilHH .8 ~['I') Oe3 JtOfiO.IIHH

·renJ>HHX rpaq,uqecxux nocrpoeaua. Koaq,¢HUHeHTY p~a ~be wo

ryr ·OHTJ> onpe.n;eneHH-3THM npuOopow .JtByws cnoco6awH: no «fJoPMY~ 

Jiaw Eeccena ·.H xero.~tou paspYBOB /20/. 3a O,llHH IlldE.II cqeTa on

pe,llenaeTca narJ> nap xoaq,¢KI.lHeHTOB . q~ H ~ • J[e.llaewYR · 

aaOop BHqHCRSeMKX ~apMOHHK 3a.~taeTCS ycTaHOBKOi COOTBeTCTBJD

JIIHX OnoxoB Oe3RDrpTOBYX 3yOqarYX-Konec B JJHHHK nepe,llaqH .JtBH

xeHKil Jt nnaHHileTpKlleCXHM pOJIHXaM. B npHOOpe HMeeTCS KOKnReltT 

ponHKOB, noasonllll~HA onpeAenaTJ> nn6YD rapxOHHKY or I-ol ~o 

24-oA. OrcqerHoe ycrpoKCTBO aa· BBO.Jte.JtaHHYX n03BOJiaer ycra

aasnrn:sar& 3HaqeHHil HH.JtyKUHH k3,~ H yron c roqaOCTLil. coor

BercrBeHHO 0, 05~ H O,I0 .• MHoroxparaue ripoBepKH aaaJrHaaropa 

nyrell cpaBHeHHS BeJIHqHH K03cMJHUH8HT0B f;J~:- . H . 4 , nony-
. . 

qeHHHX npH60pOK K BYQHCJleHHYX aHa.IIHTH'C18CKH, OOKaaaJIH~ qTO 

ro"C~HOCT& BY.D;eJieHHS rap»ORHK aaanH3aropox npH cqere no q,opwynaw 

Eeccena cocrauaeT - 0,3~• · AaanH3 wero,llow paspYBOB Texao.11orH-. 

qeCKH np0H3BO~HTCS HeCKOJibKO npo~e 1 H npH60pHall OmHOita aHa• 

. JIHsaTopa B aTOll _cny-qae cocTasnaeT - o, I~. 3TH pe3yn!.raTbl 

cpaBHMMH ~·npHOOpHOI OmHOxoH nyqmHXnK.IIaCcHqeCK~Xn MeXaHHqeCKH~ 

aHansaropos rapKOHHK, raxux, xax, HanpHKep, aHaJIH3arop reapHitH• 

Kopa.~tu, ao :a:oacrpyxrHBHO pa3pa6oraaaHA.npuoop 3HaqHrenJ>HO 

· npo~e. 
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6. CHCTeKU CTa0HnH3~K~ CTanKOHapHHX MarHHTHUX 

noneR anexrpoxarHKTOB 

B axcnepKvearan&HOH ~epHO~ ~HaKKe K ycxopHren&aon rex

HKKe mHpOKO HCnOnb3YDTCa paanKqHHe anexrpowarHHTH C TOKaKK 

£030~eHKa ~0 HeCKOJibKKX THCaq awnep. ~na KX nK!aHKa HeOO

XO~KKU CTa0HnK3KpOBaHHUe HCTOqHKKK nOCTOaHHOrO TOKa C nnaB

HOii perymtposxon Benuqua!i roxa B··lfarpyaxe L B mHpoxoK 

~Kanaaoae aHaqeaKR. HauOonee mKpoxo ~na axon uenK xcnon&

aynrca HCTOqHHKK nxraaHa c cucrewawK cra0HHK3~KK, B xoropux · 

senKqnHa cra0HnK3¥pyeworo roxa xoarponupyerca no na~eHKD 

Hanpaxeaua Ha srano~Hou conpOTHBHeHHK ( myare). O~aaxo npK 

paapaOOTKe B!iCOXOCTaOHnbH!iX CHCTeK nHTaHKa ~a COTHH K THCaqK 

awnep oqeH& rpy~HO coa~ar& ~ocraroqHO craOKHbHHe myHTH ua-aa 

00HbWOH WO~HOCTH ( ~0 HeCKOnbKHX XKnOBaTT)
1

pacCeHBaewoR 3TK

KH.COnpOTHBneHKHKHo B naOopaTOpKH paapaOOTaHa CHCTeMa cra-

0KHK3aUKK, B xoropoR senuquaa roxa xoarponHpyerca no HH~x

UKH waraHrHoro nona, coa~asaeworo cneuxan&auw aeoon&mHw snex

rpoMaraKrow,soaOyx~aew!iw cra0HnH3HpyewHY TOKOM 12ll. 
MarHHTHaa H~KUHa KeX~ .nOnDCHUKH HaKOHeqaHKaKH H3Mepurenb

HOrO anexrpowaraHra C?~ aaBHCHT or roxa, nporexan~ero qepea 

00HOTKH HarHHTa, qHCJia BHTXOB B 3THX 00KOTKaX, BeJIHqHHH aa~ 

aopa Me~ nonncHHKK HaKOHeqHHXaKH K .creneHH csaau Hven~eroca 

B ~arqKKe nOCTOaHHOrO uarHKTa C warHKTHOK CKCTeVOH K3HepHren&

HOrO anexrpowaraura. Cne~osaren&HO, 1.3~ cocrour H3 ~Byx xow

noaear: nona or nocroaaHoro :MarHHTa 1.3 n H nona .8r , coa~a

saeu:oro nporexan!IIHK no xarymxa:M craoxnuaHpyeM!iM roxox I;,· • 

30 

" 

TipH craOHJibHUX paaxepax aaaDpa H aa~aHHOK xarHHTHOI ·CBa3H· . . 

C nOCTOaHHHM xarHHTOM 3~aqa CTa0HnK3aUKH TOXa 2;· .CBO-

~HTCa x cra0KnK3~KK xarHKTHOro nona 8..., B aaaope xaxepH

ren&aoro anexipoxaraara. EcnH none 8..., no~epnsan noc-

TOaHHHM H paBHHM ~-" , TO nOCKOJibXY 
. 0 

/3,-~-/rL) 

senHqHBY craOHnK3¥PYeMoro roxa ~ KOXHO H3MeHatb, KeHaa 

KOMnOHeHry nona J.3n , Toe• perynHpya CBH3b nOCTOaHHOrO 

u:arHHTa C uarHHTHOH CHCTe:MOH ~arqKKa roxa. BenKqHHa nona 

BHOpaHa pasaoR 0,13 rn. TIPK uaxepeHHH sroro nona ~arqkKov 

· aa 3IIP c ~q,nr B xaqecne pa<l 0'1ero JU!~ecTBa norpemaocr& · Haue

peaHn ae npeBHmaer 3.ro-3%. ~na cra6H1IH3anHH napauerpos uar

HH~aon cKcreMH ~arqKKa OH sxpaHupoBaH H repuocrarHpOBaH.Tiorno

manmaa xa.Kepl22{B xoropo~ ,JterexrHpyerca 3IIP,nVIraerc~.ci~ xnHc-

rpoaRoro reHeparopa, qacrora xoroporo .craoxnHa!r1pOBaHa cKcre

von All~ no naccHBHOKY.Peaoaaropy. B xaqecrBe sranoaHoro 

peaoHaropa Jwnon&ayerca pe3oaaHCH!i~ BOnHouep r.l4n~ BCT-IO, 

HMeD~HK TK~ - o,s.ro-3%/I0c. kHTeJibHiie HCnuraHHH CHCTeW 
. . 

craOHJIHaal{HH c pa~cMarpusaeinna: ~arqKKOM roxa noxaaanx, qro 

qepe3 1,5- 2 qaca nocne BKnnqeaHa HecraOHJibHOCTb roxa Har

pyaxH· He ~peBHmaeT ~ 4olD-J~ aa 8 qaCOB paOOTHe 

B anexrpoYaraurax pa~a ycrpo~cTB axcnepMKeaTanLHOI 

~epHO~ ~H3HKR uarHHTHOe none ,JtOnXHO'aBTOMaTV.qeCXH HenpepHB

HO HJIH 3~8.HHHMH CTyneHa:MH MeHHTbCa B HeKOTOpO» ,JtRana30He 

aHaqeaHI! • .Jtna O.JtHOro .H3 raxHX _yc;poilcTB fi -cnenpo:uerpa c . . . . 
xeneaaux cep,JteqHHXOM <IlVIa paapaooraHa .cHcrexa cra.OHJIH3a .. 

~HH TOKa B030yX:I:eHHa C ycrppRcTBOM CKaHHpOBaHHH / 23,24,25/. 
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Cra6H~Haanxa roKa nponaBo~nrca ~BYXKOHTypaon CAP. 

TiepBHR KOHTyp npe~CTaBF.HeT C060~ no~ynpOB~~HHKOBHn CTa6H~H-

3aTOp HanpS!XeHHH n¥1TaHl!H JlarHHTa t.J-" noc~e~OBaTeJILHOrO 

THna.. !{oaqxiJHuHeHT cTMH~Haai.um nepBoro KOHTypa paBeH - IOOO. 

llyJILCaUHH HanpaxeHHH Ha-BHXO~e CTa0HJIH3aTOpa npH MaKCHMa~LHOY 

l:H He npeBHmanx O,I%, ttTO ~~a CTa6HJIH3Hpyeuoro oneKTpOYar

HHTa, flOCTORHHaa BpeYeHH 06YOTKH B036y~eHHR KOTOpOrO COCTaB-
_J 

JIReT -1 CeK 1 COOT5eTCTByeT nynLCanHRY TOKa B HarpyaKe, He 

npeBHman~HM 0,001%. BropoR KOHTYP -cTa6KnHsarop TOKa 1:~~ 

BHpa0aTHBaeT CHrHa~ KOppeKUHH 1 KOTOpHH BBO~HTCn B nepBHR 

KOHTYP H Koppexrnpyer Hanpa:xeHHe Lt...., • KoacfxP~HeHT pery-

~HpOBaHHa-Broporo KOHTypa paBeH -300. TaKKM 06pasou, cyMMap

HHR K03$PHUH6HT CTa6HJIH3anHH BeeR C'ICTeUU gra6H~H3aUHH noc..; 

roaHaoro :roxa B oOyo:rxe anertipowaran:ra _,d -cneK:rpo~o~e:rpa 

coc:raB~ae:r s.ro5• ~nH:renLHHe Hcna:raHHa cHc:reua ~raOH~Hsa
UHH noxasMH, q:ro noc~e ~ByxqacoBoro nporpeBa TOK I 11 B 

TelleHHe qaca H3YeHae:rca He Oonee tteM Ha zlolO-J%. 

CKaHHpOBaHHe TOKa npOH3BO~HTCH H3MeHeHHeM KOacfxPHUHeHTa 

~eneHHH Hanpa:xeHHH 1 CHHMaeMoro C 3TaJI0HHOrO COnpOTHBJieHHH 

B cxewe cpaBaeHHH B:roporo KOHTypa CAP. Pery~xpoBaHHe-:roxa 

l:n npoHaBo~HTCH "waravH" no O,OI%; 0,02%; 0,03% HJIH 0,04%. 

MaKCHMa~LHOe ttHcno maroB - 256. ~HanasoH perynHpOBaHHH roxa 

~o IO% o:r ncxo~aoro aHaqeaxa ~no • HepaBHOMepaoc:rL "mara" 

nepec:rpoRKH :roxa He npeBamaeT 2% o:r BeXKIIHHH "mara". 

~H CTa6XJIH3aqHH MarHHTHO~O no~a "no riOJID" C TOttHOCTLD 

I0-2+ I0-3% ycnemHO HCnOJILSYDTCH c:ra6HJIH3aropu, OCHOBaHHHe 
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Ha HB~CHHH HMPo TOIIHOCTL cra6KnH3anHH xarHHTHOrO_flOJIB ~epHHMH 

CTa6H~H3aTOpaYH onpe~e~HCTCH -B OCHOBHOK CTa6HJILHOCTLD qac

TOTH ~onepeqHOrO B036yXAan~erO BUCOK~ttaCTOTHOrO xarHHTHOrO 

non.a, coa,l!;aaaeu-oro B 06'LeKe at.myJIH c "paOOttHK -Bell{eCTBOK-". 

CHraan IDIP}{eTeltTHpyerc.a B H}{epaux CTa6MHaaropax HJIH npH 

flOMOll{H aBTO,l!;HHa C MHrKHK peXHMOK B036yx~eHH.!! HHH pas~HIIHHMH 

MO~~RKaqH.RKH KOCTOBOrO KeTO}{a H KeTO}{a H}{epHOR HH~KUHHo 

~na c:ra6HJIHaanHH warHHTHOro no~a B mapoxoK }{Hanaaone aHaqe

HHA HaHOonee y~oOH!lXH aBn.RDTca aBrO~HHHile }{erexTopu HMP~ -
B .KOCTOBOK ·H ·x~xnxoHHOK KeTO}{aX nepecTpollita -_naTqHXa cy~~tecr

BeHHO CJIOXHee, Talt ~ .B 3TOU CJ!yqae 
1
XpOKe peryJU!pOBaHHH pe• 

30aHCHOlt qaCTOTU ycxnHTCJILBOrO tpaKTa 1 e~e He06XO,l!;KKO ycTpa

HHTL ~HcnepCHOHHYD XOKnOH6HTY CHrHaRa HIPo 

Cy~~teCTBeHHUK He}{ocrarxpK aBTO}{HHHHX ~erextopoB HMP HBn.a

erca ae~ocra:rottaaa craOanLHOC:rL qaCTOTH ~eHepxpyeKoro Bacoxo

ttac:rorHoro Hanpa:xenHa. ilapaKerpuqecxa.a cTa6xxkaauaa qacToru 

aBTO~HHa 06llttHO He fi03BOJIJieT '~OCTH'IIL CTa6HJILHOCTB 1 ~yqmelt qeK 

I0-2% sa qaCo 3a 60~Lmi1R ppo~exyTOK BpeKeBH ( CyTltB HJIH He}{e

JID) yxo~ qac!oru KOXeT ,l!;OcrxraTL O,I+ I~. ~Jia KHOrxx CJ!yttaeB 

Taitaa c:ra6KnLHOCTL He}{ocratoqua. 

KpaTXOBpeKeaaaa (B. reqeaHe HecxOJILKBX.cexya~ HJIH KKHYT) 

c:ra6HJILHOCTL qacTOTH aB:rO,l!;HHHHX }{eTexropoB HMP ~oxer 6HTL 

3HaqureJILHO nyqmeBo 3TO 06CT0HT8.1ILCTB0 n03BOJIHeT paapa60TaTL . \ . ' 

CBCTe)(J CTa6HJIH3anHH qaCTOTH, OCBOBaHHyD He Ha HenpepHB~OK, 

a aa nepHO}{HttecxoK xoaTpone H xoppexnxx cia6nxxanpyeKolt qac

TOTH / 26/. 
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llpHHUHfi padOTH CHCteUH OCHOBaH·Ha nepHO~HqeCKOY.cpaBHeHHH 

C 3T8JIOHHW BpeueHBIDl llHtepBa.JIOll t.-f~ BpelleHM ..1 -/3 

neodxo~HYoro ~ns 3anonneHna perncrpa cqerHHX ~exa~ c perynHpy

eMHY od~eMOM nunynLca:u:n, cne~yn~HYH c ycraHaBJIHBaewon qacro-
. ron. 

BHSBJieHHOe npH CpaBHeHHH 3rHX BpeueHHHX HHtepBanOB OTKJIO

HeHHe teKyl!lero 3H811eHHS qactOrH , /x OT _aMaHHOlt BeJ!HqHHH 

_/x. JtHY.BH.D;Hpyerca nena:UM odparHllli cnaaH ,l!;Byua cnocooauH. 

"rpydaa" orpadorxa omHdXH npoHaBO~Mrca anexrpouoropou, Haueaa-

Dl!lHY eUKOCTL KOH~eHCatOpa pe30H8HCHOrO KOHTypa aBrO~HHao 

"TOt~Ho" qacrora ycrauannnnaerca npn nouODnf Bap!Xana 
. ' 

Ha xoropHlt c peneltHoro npeo6pa3onarena "xo~- HanpRKeHue" no~a-

erca aanpaxeHHe, nponopnuoaanLHOe omK6xe. 

Bll6op BeJulqKHH npeueaHoro KHtepnana .6 -1-~ B paccxarpna

eMoR cRcreue cra6HJIH3aUHH 1271 onpe){ensncs ,~;nyu~ ®axropan. 

Bo-nepBHX, !tax yxe yxM.HBanocL, or ~JIHtenLHOcrn ..1/-~ 3ancxr 

rOIIHOCrL_ CTa0HJIK3anRH qacrOtH 3T~ ycrpoltctBOli. lnH dO~L.RHcr
Ba yctpOACtB, HCTI0JIL3yeKHX. B 3~CnepHMeHraJtLHOA H~epHOlt ~H3KXe 

(B TOM IIHCJie H30Xp0HHHX H "KnaCCHqeCKHX" nHKJIOtpOHOB, KarHHTOB 

nonapHaonaaaux MHmeael.t, KarHHrHux cnexrpouerpos :11 r.~.) ~ocra

roqaa TOIIHOCTL cra6HJIH3aUHH KafHHTHOrO DOJia, a, CJie,l!;OBareJILHO, 

u qacrorH asrO,l!;KHHoro ,l!;erexropa HMP,-ro-3~. lla raxol roqBOCtH 

H MHHH:LlaJILHOA BeJ!l!IIIDm cra0HJIH3Hpyelo!OrO nO.I!B 251lTJt 3TaJIOH

HHlt BpeueHHOA HHTepBaJI ,l{OJIXeH 6HTL He MeHee 0,1 ceXo 

Bropw~xropolol, BJIHIIDDtHll Ha BeJililiiiiHY 3TMOHHOrO,BpeloleH~ 

aoro HHrepsana, HBJtaerca xeJtaHHe ycraHaBJIKBarL ua perHcrpe 
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nepeJ.tJinqarenen 3Hat~eHHe .craOHJIH3HpyeMoro warHKTHoro nona He

nocpe.ztcrBeHHO B e,ItHHHUax nona- recnax. · ){ns aroro rot~Hoe 3Ha-

qeHHe t; -J ~ ,l!;OJIXHO y,l{OBJieTBOpllrL COOTHOmeHHD 

I 2..~ 1:. 
..1 1r, ::. -- 11 /o 

-yJ.I fp (6~16) 

r~e h -X03~m:tHeHr nepecqera ~e.mnenH, ycraHaBnHBaeworo 

~o perncrpa ,l!;eCHTHIIHHX cqerHHx ~eKM c perynHpyeuuv o6~eMOM. · 

ITpH h = 4 A fa..u · raKxe oxaausaerca 6JIH3KHK no BeJIH-

IIHHe K 0,1 cex •. Ero roqaoe 3HaqeHHe ( C TOIIHOCTLD ~0 +I0-3~) - -
B 3TOM cnyqae paBHO 0,093948 ceK. 

· 3ranoHHHe npeueHHue HHrepnanH supaoarusanrca npeMeHHHM 

OnoxoM cKcreKu cra6nnnsauKH nyreM nocne~onarenLHOro yMHOxe-

aua ,l!;JIHTeJibHOcrn nepHo~a BHcoxoR qacroru onopaoro xsapnenoro 

reHeparopa ~2 • I weeK aa .( IO '1 - Af<f". ), r~e lj._·-

KOJIHqecrso ~exa,n B uenH ~eJieHHll qacroru onopHoro Ksapne-

Iioro reaeparopa /u , paBHOe B paccvarpHBaeliOll ~pH60pe flRTH, · 

a N<t: -ucxo,nHoe cocrORHHe ,n~JIHrene~ B MOKeRT Haqana oqepe,!!;

Horo ~HKJia BHpa60TXH 3TaJIOHHOrO BpelleHHOrO HHTepB&n~o 

B 3aBKCHliOCrH Or creneHH COOTBeTCTBHll qacrOTH cra0HJIH3HpJ 

eMoro reaeparopa ~ aa~aaaouy 3aaqeHHD -j/:o BKJJDt~aerca 
' "rpy6aa" HJIH "rOIIHaH" CHCTeMa orpa60TKI4 omH6XHe ECJ114 qacrora 

BXO,JtROrO CHrHana OTJ!Hqaerca OT 3a,l!;aHHOI 60.11ee .qeM•Ha ~0,02~, 
. ~ . 

TO BltJIDqaerca CHCTeMa rpyOol o:paOOTJtH OmH6XHo 0rKJIOHeRHll 

qaCTOTH p . , MeHLmHe 0,02~, ycrpaHHD%CR TOJILKO "rOIIHOA" 

CHCTeMOl ycraROBXH qaCTOTHe 
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BeCL ~HanaSOH CTa6KnH3HpyeYYX. uarHHTHHX nonel OT 40 NTH 

AO 2,35 rn nepexpwBaerca mecrLn no~uana30Haux. MaxCHMaHLH~ 

XO~~KCHT perynKpOBaHH8 B 3aBHCKYOCTK.OT xapaxtepKCTKX cra-

6KHK3Kpyexoro anexrpoxaruura ueuaerca or 100 AO 400e 

llpK CTa6KHH3a~HK SAepHHWK CTa6KHK3aTOpaKH KarHHTHYX 

noneR 60nLmHX anexrpoxarHKTOB c AHaKerpov nonncuux uaxoueq

HK!tOB, npeBHmanlltKY b 1,5 M, _)taTtlHKK flOJIS 3TKX npH60pOB, BKHn

qanJIIHC OTHOCHTenLHO 60JI:&mOe tlHCnO ACTaHei C orpaHHtlCHHHW 

cpoxox cnyXOH, pacnonaranrca uenocpeACTBeHHO B·aaaope cra6K

JIK3Kpyeuoro varHHTa. llpKMCHCHKC TaKHX AaTtlHXOB B CHCTCKax 

cra6Hnusa~HK na6oparopuux anexrpoxarHHTOB aarpyAHeHKA ue BH-

3HBaft. B c·Jiyt~ae orxaaa AaTt~HK .11erxo 11oxer <lHTL H3BJiet~eH K 

OTpeKOHTKpOBaH HJIK 3aKeHeH HOBHMe O~HaKO B HeKOTOpHX ycraHOB

xax, rAe nocne xouraxa ~ocryn x HHK ~JI~TeJILHOe Bpexa 6y~er 

npaKTKtlCCKH HeB03KOJ:CH KHK COnpaxeH C 60JILmHMK Tpy.I(HOCTHKK , 

npKMeHeHKe r_axKX .l(anKKOB xpaRue uexenare.IILHO. HcnonL3DBaHKe 

3ITP fl03BOJIHCT pa3pa6otaTL OTHOCHTeJILHO mKpOKO~KanaaOHHyn 

CHCTeMJ CTa6KJIK3a~KH C 60Jiee npOCTWKK H Ha.l(eXHWYK ,l(aTt~HKaMH 

xarHHruoro nona 1281. 
Henocpe.I(CTBeHHO B none cra6KJIH3Hpyexoro anexrpoxaruHra 

paaxe111aerca TOJILKO nDrnOillaDiltaa xaxepa c 06paa~ou H xarymxu, 

coa~an111Ke xo~ynKpynlltee xaruHruoe none. reueparop CB~ H anna-

parypa .I(JIH perucrpauKH CKrHaJia. 3TIP pacnonaranrca Ha anaqureJIL

HOK y~aHeHKK or aneupo.waruHra K cBaauBanrca c norHOII!aDilleA 

KaKepoR npK flOMOJIIH BOJIHOBO~HOA JIHHHK He06XO.I(KKOA .I(JIKH!ie 

rrornolltanlltaa xauepa BHnonueua B BK.I(e orpeaxa BOJIHOBO.I(a, aaxo-
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.· 
pot~euuoro ~poccenLHHY nopmueu. 06paac~ H3 ~H~eHHHnHKpKJirK.I(pa

aKHa npKKJICKBaeTCH Ha DOBepXHOCTL nopmHHe lJIH_CTa6HHH3aUKH 

OTHOCKTeJILHO O.I(HOpO.I(HHX uarHHTHHXflOJieR np~HJIL BOHHOBO~a 

uoxer 6HTL npaxoyrOJibHHK. nna ueo~opO.I(HHX noneA npHxeuaerca 

6onee .a~eKTKBHaa norJIOJIIan~aa xaxepa rr-oop~auo~o ceqeuHxf291.· 
KaxepH aroro rxna noaBonanr ua nop~ox yxeHLmHTL o6~ex o6paana 

DO cpaBHeHHn C npauoyrOHLH!lK npO~KJIClle ~aCTOTa MKCTpOHHOrO . . 
CB~-reueparopa cra0KHH3Kpyerca cucrexoA AUq no naccKBHOJlY. 

aranouuoxy peaouaropy. 

lHanaaOH cra0K!K3KpyeKHX npKOOpOK xarHHTHYX DOJieA OT 

0,6 ){O 1,37 rn pasour ua ,nBa n·o~~Maiiaaoua: 0,6+ 0,37 rn H 

0, 97+ 1,37 TJio 

Ko~~HCHT cra0KnK3anKH ODKCHBaexoA CKCTeKH paBeH 

7D-80 K cne~oBareJibHO, B xoxnnexre co crau~aprHHK cra6HHH-
' I .. .. . 

aaropox.roxa cra6HJIHaarop.nona c ){aTt~KKOK ua 3TIP n03BOJIHer 

y~epXHBaTL a~aHHOe 3Hat~eHHC a6COJinTHOA BCJIHtlHHH·xarHHTHOrO 

DOJIH C TOtlHOCTbn (1+ 3).10-3%.· 

3 a x JI n q e H H e 

·QnHCaHHHe B pa6ore npH60pH K CHCTeKH npe~CTaBJIHnT COOO~ 

e~HH!ill H3KCpKTCJlbHidt H CTa6MH3anKOHHHA XOKflJICKC, .D03BOJI.BnlltHit 

B 00HtlHHx Jia6opatOpHYX YC.IOBKSx paapaOaTHBar&, HCCIIC){OBaTL, 
~ 

coopyxarL H sxcnnyarKpOBaTL va;HKTHHe cHc~eKH npaxraqecxH 

BCeX KCD0JIL3yeKHX B COBpeKeHHOI 3XCnepKKeHTaaLHOil SAepHOit 

~113HKe yCTaHOBOX CO CT~HOHapHHKH KarHKTHHKK DO.IHKHe 

'C> 

'37 



';-• 

R H T e p a T y p a 

I. 3.3~PD· ~epuHI KarHKTHHi pe30Haac. HR . (I957). 

2. A.Reme. ~epuaa KH~yxnHa. Rn (I963). 

3. A.AoparaK. HAepuHA uarueTH3M. HR (I963). 

4. n.H • .IleHHCOB, C.A.RBaiiKeBHtl. IbuepHTeJILHaa rexuHxa, 

j 2, 56 .CI968). 

5 • .n.n.BacHJieBCKaa, R.B.BaCXJILeB, n.H • .neuHCOB. 

TIT3, i I, I74_ (I965). 
6. V .Dose. Nuclear Instr. and Methods, J4, 2J5 (1965). 

7. v.H.JleHHCOB, C.A.HBamxeBHtl. ~epuHa ~~:aruHrouerp ua 

nonynpOBO~HHKOBHX TpHo~ax. rDCHHTH,I7-63-438/2 (I963). 

B. D.ij • .IleHHCOB, n.H.CycoB, n.T.IDHmJI.IlH~HK9Bo 3JieKTp0HHO

CtleTHHR qacroro~~:ep. llpenpHHT OHHH, P-I555 . .IlyOua, 1964. 

g. n.n.r~BpHm, D.H • .IleuHcoB, A.r.RouHccapoB H ~P· 

llT3, i 2, 94 (I965). 

IO. n.H • .IleHXCOB, B.M.RatiHHOB, D.H.CycoB, n.T.illHmJI.IlHHHKOB. 

H3:u:epHreHLHaa rexuHKa, i,I, 49· (1968). 

II. D.H • .IleHHCOB, B.M.Rat~HHOB, B.H.TipHJIHnxo, 

IIT3, t 4, 83 (1965). 

I2. v.H~,lleHHCOB, A.f.RouHccapOB, rr.T.ffiHmJiaHHHKOB • .MarHHTO-

MeTp C nepMB.JIJIOeBHM ,ltB.TtiHKOU. IlpenpHHT OkUill,2883,.IlyOHa).I966 > 
· 13. n.H.~eHHCOB, B.B.RaJilmH'tleHtto. TPaH3HCropuHii 3ITP-~~:aruHro

Merp. IlpenpHHT o:IUill, I3-30I3-I, .lly0ua,1966 . 

I4 • .l!.n.BacHJieBCKaa_, v.H.,lleHHCOB, H·*·.l!LaKOB. 

Ha~~:epHTeJILHaa rexuHKa, i 5 (I966). 

IS. Jl.IT.BaCHJieBCKaa, n.H • .l!eHHCOB, H.H • .!!LaKOB. 

llT3, i 5, 203 (I966). 

38 

&· 

:; 

... 

! 

1.6. il.H.J{eHHCOB, C.A.RBalllteBHtl. 0 BJIH.IlHHH wruHruoro nona 

Ha xapaxrepHCTHKH nonynpOBO~HHKOBHX ,!tHO,ItOB H .l'pHO~OB. 

IlP._enpHiil' mum, !083' J{yelua•, !963' • 

!7. D.H • .lleHHCOB, C~A~HBamxeBHtl. llT3, i 6, !25 (1964) •. 

ra. B.H.Auocos, D.H • .neuHcoB, H.n.JtLaxoB, B.n.npHnHnxo, 

D.n.cycoB, n.T.mx.nauuaxoB. nTs, t 2 (1968). 

.rg. A.T.BaCHJieHKO, n.H.JleHHCOB. TIT3, j 6, 78 (1963). 

20. M.r.cepeCip.auuHKoB. rapKouzqecxHlt auanH3. rocrexH3~ar 

(1948). 

2I. D.H.Jlt!HHCOB, c.A.RBamHeBHq, B.B.RanHHHtleHKOo 

TITS, i 2, I77 . (1966). 

22~ n.H.JleHHCOB, B.B.RaXHHHlJ8HKO:TIT3, j 2, I34 (1965). 
23. I.Adam, V.G.Chumin; Yu.N.Denisov et al. 

Ilpenp!IHl' OruiH, E-2494t JlyCI'Ha,1968, 

24. n.A~aK, D.H • .lleHHCOB; C~A.l!samxeBHq, M.wHurep 
. .. ·-

TIT3, i 2, !36 (1965). 

25. n.~au, u. H.JleHHCOB, A.R~HI!JI, B.r. l!yKHH, n •. T.IDHmJIBHHHltOB. 

R3Becua AH CCCP, cep.¢H3~, r~XXIX, t 12, 2147 (1965). 

26. :U.H.}leHHCOB, A.r.RoMHCCapoB, B.H.TIPHJIHllKO, n.n.CycoB, 

rr.T.mHmnauuHEoB. nTs, t 3, 107: (1966~ •. 

27. n.B.BaCHJILeB, D.H~JleHHCOB, G.A.HBallllteBHq H .ltP• 

YHHBepcaJILHHi a~epuwl ctaOHJIHaarop ~~:arHHrHoro noxa c 
' . . I 

nJiaBHOl nepecTpOIKOl CtaCIHJIH3HPJ6KOii Be~HtiHHH nona. 

npenpHHr oi-iHH, 24s9,· JJ.y<laa,'r96S. 

28. D.H.JleHHCOB, c.A.l!BallllteBHq,. B.B.KanHH'JiqeHK~ 
llT3, i I, 158 (1966). 

29. D.H.JleHHCOB, B.B.RauuHqeuxo- llT3, l& 3, 152 (1966). · 

PyxonHCL noctynzna B H3,JtaTeJI:&CKHlt or,Jte~ 
21 aBrycra 1968 r. . . 

39 



"' ·~
. 

.. -..
 

. 
,.. 
~
 

=: 
l!.

 
.. "' .. 

' 
... ·" 

,· 

'1:
1. "' p -0\ .-'

 "
·' 

~ 
.. IS

 
"' 

·~
:·

 ~
 

..
 

... ·· ~
·
r
-
j
-

·-
i 

~~·
.·~

a.r
~·.

 
I 

I 
~i

t 
·~

~v
~ I 

--
1

--
r
-

''·
' 

. 
'1:1

 "' n·
 -.. ·. 

;.
, .. 

· 

"
·
·
·
 .

..
. 

;-
_

;,
. 

••
 

1 
.,

 •
 

:'
 ' 

.,_
·<

' 


