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.lln!! H3MepeHH!l MarHHTllbIX nonett HanpIDKeHHOCTblO nopSUUta eAHHHll HllH neC!ITKOB 

/1 2 3 4/ 
spCTeA WHP0KO HCn01Ib3YIOTC!l M/3rllllT0MeTpbl C nepMannoeBblMH AaT'IHKSMH 

1 1 
' • 

O0bl'lll0 B 8THX npuo0pax npe:Mell!leTC!l KOMHellCSUROllllbifi M8TOJl ll:3Mepene:tt. l13M8p!!eMoe 

MarHHTH0e none Hx K0MlleHCHpyeTC!l noneM coneHoe:na C R3B8CTHblMH napaMeTpaMe: 

H. • BenH'lll:lla 8Toro noll!l Ollp8Jl8ll!leTC!l no TOKY, KOTOpbltt H800XOIJ.HMO nponyCTHTb 

'lepe3 conellOHA All!! AOCTRlK8llR!l nonaott KOMneHCS!lHH. IlepMannoeBbltt IJ.ST'lll:K SIBllS18TCSI 

TOIIbKO 'Hynb-sneMellTOM', ·C nOMOWbIO KOTOporo onpe)lell!18TC!l MOM8HT nonHott KOMll8ll­

canHH. 

Ilpe: ll:3MepeHRII CTS!lHOllapllbIX MarHHTllbIX nonett BHemaee no.ie B O0'beMe AaT'lHKa 

AOHOllllHTellbll0 MOAyne:pyeTCSI nepeMeHllblM MarllHTllbIM noneM aeoollbmott aMnnHTYAbl. 

8 8T0M cny'lae· M0M8HT nonaott KOMneacane:H MOlK8T perHCTPHP0BSTbCSI cnenyromHMH cno­

CO0SMU: 

a) lIO CHMM8TPHH HMIIyllbCOB nepeMarllH'lellHSI )lST'IHKa, 

0) no RC'l83H0B8llHIO 'l8Tllb!X rapM0llHK H 

B) no MSKCHMYMY nepBott rapMOHHKH B nocneAOBSTenbHOCTH HMHYIIbC0B 3.llC, HaBe­

AelIHblX B CHrllallbll0tt O0MOTKe. 

8 onHCb!BS8M0M npnoope H3Mep!!eMoe MarlIHTHOe none M0)lynupyeTCSI 0TH0CHT81IbHO 

BbICOKO'lSCTOTllblM noneM He.I 1 B ASIIbHettmeM ll83bIBSeMblM 'nepeKnIO'lSIOWHM' noneM, 

AMnllHTyJla nepexn10'la10mero nom1 3llS'IHT81IbHO 0OIIbme K08pllHTHBHOtt Cllllbl AaT'lHKa H. 

Ilpu npoXolKAeHHH cyMMapaoro nomr HI • H x + H. + H"' 'lepe3 3Ha'leHHH ± H0 AaT'IRK 

nepeMarHH'IHB88TC!l,H B curaanbHOtt O0MOTKe HSBOIJ.HTCSI HMnynbC 3.llC, aMnnuTyAa KOTO­

poro M0lKeT 6bITb onpeP.eneaa no ,j,opMyne 

Hon 
U om • 2 c.> n a AB• ¾ (1) 

rAe "' n - 'laCTOTa nepeKJIIO'laIOmero nonSI He.I a - 'IHCno BHTKOB B CHrHanbHOtt 

2 
O0MOTKe, A - Ce'leHHe )laT'lHKa B M I B. - HHAYKllH!! HSCb!WellH!l AaT'lllKS B Tn, 

H
0

n aMnMTyJla nepeKn10'la10mero nonH B a/M, 

3 



IIpn. Hon»H0 cjlopMa cnr.e:a1I8. U0 (t) 6nl!31t4 It npnMoyrom.110!1 c aMnnHTYAOll u 
CT 

I! 

m11p11.e:oll 
Ha 

At 0 .. Co.a -o,s)-­
canH•n (2) 

Ecn11 nocTonaaoe none H I .. H " + H t - O , TO c11r.e:anu U O Ct l 6y AyT cnenoaaTb 

'lepe3 0.[(lll!altOBbl8 npoMe:,icyTX.U: apeMellH T ... _; , TO eCTb C 'laCTOTOll 2eun • IIpn Hi,/, 0, 
n 

.1tor11a H3MepsreMoe none H,. ne. non11ocTb10 c1t0Mne11cnpoaa110 noneM cone110H.tta Ht 1 ape-

Me.e:.e:ue l!l!Tepl3anhl Me>Key HMnym.caMH U 
O 

( t) OYAYT 1!80Al!BBKOBhlMI!. 

AMnnHT)'Aa nepaon rapM011111tH pa3no2Ke1111n B PBA paccMaTp11BaeMoli nocne11oaaTem.111r 

CTH HMnym.coB paBl!a 

Ula 
4Uom 

11 

11At 0 t,. 
sin -.-T- cos 211 r , 

n n 
(3) 

rne t" .. fC HI ) - apeMe11Hoe cMeme1111e cnrHana -OT lla'lan&Horo nono2Keaasi np11 Hf • o • 

Ecnn paCCMaTpl!BaTb . OTHOCl!T8nbl!O Heoon&mne Benl!'ll!Hhl HI , KOrAa .HeCKOMne.e:cnpoaa11-

.e:oe none cymeCTBeHHO MeH&me aMnnnTyllhl nepe1tn10'1a10mero Mar11HTHoro nonsi H 0 , TO 
H' 

M02KHO npHHS!Tb t,. ,. ~ 
can on 

Tor11a 

4 Uom "'n 
0 10 • -

11
-- sln-y--At 0 • 

Hf 
cos~ (4) 

Ha nocne1111ero Bhlp82Kel!HSI cne.qyeT, 'ITO aMnliH-ryna nepBoll rapM011111t11 c11r11ana 11a 

npSieMl!Oll JtaT)'mKe 01. 3aBHCHT OT aMnnHTYllhl H '18CT0Thl nepeMarl!H'll!BBIOmero nonsi, a 

Ta1t2Ke OT aenH'll!Hhl CT8Jll!OHapHoro 1!8CltOMneHCHpOB81!l!Oro nonSI Hf • AMnn11Ty11a U lo 

MaKCHMan&.e:a np11 HI • 0 - H TeM oom.me, 'leM ahlme 'lacTOTa Cun • OnHaKo nonhlT1ta 

·YBenH'lel!l!SI 'JYBCTBl!Tenbl!OCTH llBT'll!lta TOnbKO 38 C'l8T noab1mel!HSI 'laCTOThl Mo11yn11py10mero 

nonl! He npaBe/leT K 2KenaeMOMY pe3ym.Ta-ry, IlOCKOn&Ky OllHOBpeMeHIIO C pOCTOM 3JlC, l!aBe-

A8Hl!Oll: B CHrl!am.Holl: OOMOTKe npn nepeMarHl!'ll!BaHl!H ABT'll!Ka, 6yAeT paCTI! I! npS!MSSI 

H8BOAK8 - 3JlC, HaBOAl!MaSI B CHrHam.1101!: OOMOTKe MO.t1yn11py10m11M noneM. Ilp1!'18M H 'laC­

· TOTB H cjla3a STOli: napa3HTl!Oll HaBOAKI! DYllYT coana.ttaTb C cjla30ll: nepaoll: rapMOHl!KH none3-

Horo c11r11a1Ia. B pe3ynLT8T0 OTHOmeaae CHr11an/nryM npaKTH'l8CKI! 118 1!3M81!l!TC.SI (a MO>KeT 

.t1a2Ke yMeHbmHTbCSI) I! yaen11:'18l!Hll peam.Hol! 'l)'BCTBHTenbHOCTI! np11oopa He npo1!30ll.tteT. 

Jln.e: Toro 'ITOObI OT.ttena:n, noneaH1,1ll c11r11an OT HSBOAKH, a npnoope ncnon&ayeTcSI 

11ononHHT8nL.HaSI, OTHOCl!T8/ll,HO Hl!3Jt0'18CTOTHaSI Moeyn.e:n11.e: nonSI H:I 
HM- H0M slnOI • AMnn11-ry.t1a Hl!3KO'laCTOTl!oro MO.t1ynnpy10mero nonSI 

MSrBHTl!blM noneM 

H 
OM 

31!8'11!Tenbl!O 

MeBbme aMnnn-ry~ nepe1tn10qa10mero non.e: H.,. I! cpaBHl!Ma C B8nH'IHl!Oll: ltOSpnHTl!Bl!Oli 

c11nu nepMannoeaoro .t1aT'IH1ta H0 • Tenep& aMnnHTYAa nepaoll: rapMOl!l!KI! c11r11ana, 11aae­

Ael!l!oro HB npHeMHOll: OOMOTKe, 6y.t1eT onpe.t1enl1TbCH Bhlpa>KeHH8M 

Ula 
4U0 m Cun Hi+H0 ~1n0t 
--sin-2 -At 0 cos H +Hin 
11 OD 

(5) 

4 

;-1.·· '·· 

i '. 

~ \ 

·;i:i 
,, 

i r 
t :l 

rAe H18- aMnn.e:-ry11a 11aaoA1tH. Hn11, nocxom.xy paccMa-rp11aaeTcn cn)"Iall, xorna H l: .<< Hoa 

I! HOM.<< Hoa , STO Bblpa2Kel!He M02KBO nepen11caTb B Bl!lle 

U10• 
40 om 

11 

eu HIH 
sln-/1 At 0 Cl-~MslnOt) ± Hrn 

H.,. (6) 

TaxuM o6p~30M, np11 H ':I./, 0 aMilnHT)'lla nepaol! rapM01111x11 c11rHana 0
0 

(t) o~a3uaaeTcn 

4 !l.,m H I.;bM c., n 
npOMOAynnpoaaHHOl! C 'laCTOTOll: 0 I! yp0B8Hb STOli MOAynnn11a paae~ -,,-· n;.. •ln,-At •. 

~cn11 Tenepb .e:anpruKeH11e, 1!8B8A8HHOe Ha carl!anbl!Oll: OOMOTJte, npoAeTeltTl!pOBaTb aMnnHTyA-

l!blM A8T81tTOpOM C IlOCTO.!!JIHOll apeMel!I! B nen11 . 11arpy3ltH cymeCTB8HHO 60111,mell: nepl!OAa 

T 
n 

'leM 

OTHOCl!Tem.110 BbICOltO'laCTOTHOro nepeKnI0'18IOll'.lero nonn, .e:o 311a'IHT8/lhlIO M8Hbmell:, 
. 211 

nep11011 .O:H3KO'laCTOTHoro Mo11yn11py10mero nonn TM• ll , TO nepeMe1111an cocTaanmo-

man c11r11ana Ha Harpy3Ke AeTexTopa oyneT onpenennT&cn Tom.Ko KoMnoHeHToll: carHana, oon-

38HIIOll nepeMaraa'IHBBIIHIO · AaT'IHKa. Taltl!M oopa30M yll88TCSI H308BHTbCB- OT noMexn n nea:. -

CTBHT8/ll,HO pean11:30B8Tb BhlHrphlm B 'JYBCTBHT8nb.HOCTI! ABT'IHKa np11 yBen11,t8HHI! CKOpOCTH 

nepeMarHH'IHBal!HSI,11n11, ,n-o TO 2K8 caMoe, 'laCTOThl c11Hyco1111am,Horo 11epe1tn10qa10mero n<r 

nsr C&>n • 

C11rHan Ha BblXOll0 aMnn11TyllHoro A8TeKTOpa paaeH 

4UamHiHoM•k.a; eu 
U J:l (I) = l1 H sin -f- At O • sin ( QI + cp ) , ... (7) 

r.tte le A - ltoscjlcjlmmeHT nepena'IH 11eT0JtTopa, Ecna H ;;=0, · To 11 U A •O. IIp11 no.e:ane111111 

HecxoMneHc11poaaHHoro non.e: H ! Ha BblXOAe J:18T8JtTOpa B031!1!K88T cHrHan C aMnnHTYAOll, 

nponopn110.e:am.Holl: HI , B aaa11c11MOCTH OT 31laKa HI cl> a3a cp HH3Ko'laCTOT11oro c11rHa-

na UA(t) 1!3M01!ll8TCll Ha 11 , T,e. ecn11 npl! Hi >O cpaO, TO .ttnll H':I< 0 '? - 11 • 

BnoK-CXeMa MBrHl!TOMeTpa IlOKa3BHB HB p11c, 1, 

IIepeMarHl!'ll!BSHHe AST'IHKa npOH3B0AHTC.SI C 'IBCTOTOI! 20 Krn, a l!H3KO'laCT_OTHBSI MO.ttynsi­

UHSI nong - C 'IBCTOTOll 400 rn. Bxo111101l: BblCOKO'laCTOTHblll p830HBHC,Hbll! ycnnHT8nb _Bbl)lensi­

eT nepayIO rapMOHHK¥ nocne.t10BaT8nbHOCTH l!Mnyn&COB 3JlC, HaBe.tleHHblX B CHrl!~nbHOl! OOMOT­

K8. AMnna-ryna cnrHana Ha ahlxone sToro yc11nnTensi npoMonynnpoaaHa a cooTaeTCTBHH c 

Bb!PS>K81!1!8M (5), Jlanee. aMnnHT)'AHbill A8T8KTOP Bbl.t1enS1eT or11oa10my10, a y3KOnonoCHblll 

HH3KO'ISCTOTHhlll: ycnnnTen& - nepay10 rapMORHKy ornoa10mell, KOTopasi 3STeM no.ttaeTcSI Ha 

BXOA cjla30Boro A8T8KTOpa. C BblXOAa cjla3oaoro AeTeKTopa noCTOSIHl!Oe HanpSI>K8HH8 nocTynaeT 

11a CTpeno'IHbill Hyn&-HHAHKaTop, KOTOpb!ll: noKS3bIBB8T BenH'IHHy II a11a1t H l: , nocKon&Ky, 

Kalt y>Ke yKa.3b!Banocb paHee, q,a3a H1!3KO'laCTOTHoro c11rHana M8HSl8TCSI Ha 180° B 3aBl!Cl!MO­

CTI! OT 31!8KS pacc-rpoll:KI!, 

Jlnsi oonerqeHHSI nponecca ycTaHOBKH 11y2KHoro aHa'le1111si TOKB It , np0Te1ta10mero 

'lepe3 cone1101111, co3.t1a10mall: KOMneHcapy10mee none Ht , a np11oope npeeycMOTpeHa neno'IKB 

oTpanaTen&Hol! oopaTHoll: casiaa. CarHan c Bb1xona q,aaoaoro 11eTeKTopa no.ttaeTcsi Ha ynpaa-

5 



nsnomalt BXOll perynapyeMoro HCTO'IRRJta IIOCTOSIIIHOro TOJta lit , HaIIpIDKeHHOCTb H3M0J>H0MO-

ro M&rHHTHOro IIOnH Hx onpenen110TC11 no BeIIH'IHHe To1ta l1t , npOTeitaromero B KOM-

neacapyromelt olSMOTJte IIpH nonaolt JtOMIIeacanHH , To 0CTb npll HI'"°• KOHTPOIIb To1ta I It 

npOH3BOill!TCH no naneHHro H&IIpH)K0HHH Uk • 1 k RS Ha CTSOHIIbBOM COIIpOTHBII0HB'.H R a' 

BJtIIID'l0BHOM IIOCII0llOBST0IIbHO C JtOMneacapyromelt OOMOTJtoll. Bellll'IHBS R 8 nono6paaa TS-

Jtl!M o6pa30M, 'ITO 3H8'10HH0 Uk B BOm.Tax, perHCTpapyeMoe 8BTOMSTH'l0CKHM IlHq,po-

BblM BOlll,TM0TpOM, COOTB0TCTBY0T HaIIpIDK0HHOCTH H3M0pH0Moro MarHIITHoro nong B spCTe­

nax. Tait HCKIIro'IS0TCSI H000XOllHMOCTb B JtSJtOM-IIHOO mipecqeTe Uk B Hx • 

Ilp1111I111IIHam.na11 cxeMa npa6opa no1ta3aHa Ha pac, 2, 

reHepaTOpbl nepeMarHH'IHBaromero a Monynapyromero TOJtOB nocTpoeHbl no OllHHaJtO-

BblM C;it0MSM H OTIIH'ISIDTCH TOlibltO B0IIll'IHHSMH peaKTHBHblX 8II0M0HTOB, Heo6xonHMbl0 3Ha'le-

HHH aMnIIHTfll nepe1tnroqaromero. Hen H MOllyIIapyromero H OM noneli ycTaHaBIIHBSIDTCH 

COOTB0TCTB0HHO peocTaTaMH Ra H Ra • PeocTaTOM RI ycTaHSBIIHBS0TCH 11006XOllHM08 

COOTHOID0HH0 q,a3 carnana H onopnoro HallpSl)K0HHH, llOCTynaromax Ha 4)S30Bblli ll0T0KTOp. 

Bxonaoli BblCOKO'ISCTOTHblli pe30HSHCHblli yCHIIHT0lll> llp0llCTSBII90T co6oli ABS 8MHTTep­

HblX llOBTOpHTeng, CBH3SHHblX nocpellCTBOM nocnenoBaTe;n,aoro pe30HSHCHoro KOHTYPS, Koaq,­

q,HilH0HT ycaneHHH no aanpH)K0HHro llBYX STHX KSCltSllOB paBeH .. 12. Y31tOIIOIIOCHblll ycanaTeIIb 

HH3KOil 'ISCTOTbl BKIIID'IS0T B C00H 6yq,epHbli! 8MHTT0pHblli llOBTOpllT0IIb H pe30HSHCHblll yea-

IIHT01Ib C LC -KOHTfpOM B JtOIIII0KTOpe. PerynapyeMblli HCTO'IHHK llHTBHHH KOMneHcapyro-

mero coneaoana npencTaBIIH0T co6oll napannem.Ho-6anaHcoBhlli ycanaTem. noCTOHHHoro TOKa, 

HSllpSl)K0HH0 Ha Bb!XOll0 KOTOporo MO)K0T YCTSHSBIIHBSTbCH KSK Bpyqayro, TSK H I B H0KOTOpblX 

npenenax, SBTOMSTH'l0CKH CHrHanoM C Bhixona q,a30Boro ll0T0KTOpa. 

B npH6ope HM00TCH BCTp00HHbill, OTHOCHT0/lbHO rpyobli! peracTpaTop H3M0pHeMoro Mar -

HHTHoro nonst (npa6op Tana M-24). qyBCTBHT0m.HOCTb STOro npa6opa H3M0HSI0TCSI nepe1tnro­

'10HH0M JlOOSBO'IHblX COIIpOTHB/10HHli, 

MarHIITOM0TP BblllOIIH0H nonHOCTbro Ha nonynpOBOllHHKOBblX npa6opax H HM00T cnenyro­

lUH0 xapaKTepHCTHKH: 

1. qyBCTBHTeIIbHOCTb npa6opa npa OTKIIoHeHHH CTpenu aym.-HHJlHKaTopa aa 0,1 _m1ta­

/lbl H H00llHOpOllHOCTH MarHHTHOro UO/ISI BllOIIb cepne'IHHKa He 6onee 5 a/CM COCTSB/IH0T 

•0,002 a. 

2. To'IHOCTb H3MepeHHll npa ucnom,30BaHHH B KS'IOCTBe peracTpapyromero npa6opa 

naq,pOBOI'O BOlll,TM0Tpa Tana BIE 2116 (ana nro6oro npyroro H3M0PHT0/ISI llOCTOSIHHblX 

Hanpst)KeRRli Knacca 0,01 %) COCTBB/ISI0T 0,03%:!:. 0,002 a. 

3, naaIIB30H H3M0psteMblX MBrHHTHblX noneli :!:_ 40 8, IlpH H000XOJlHMOCTH STOT llHBlla-

30H MO)KeT 6b1Tb pacmapea 

mero C0/10HOHllB, 

no :!:. (100-150 ) 8 H3M0H0HH0M napaMeTpOB KOMII0HCHpyro-

6 

4. B JtaqecT»e naTUxa acnoJ!b3yeTcsr OTp03OB; npoaonoxu H3 nepMannos Tana S0HXC 

llHBM0TpOM 0,08 MM H AIIHHOlt 8 MM, naT'IHJt 38JtIIID'l8H B XBapneBbllt JtaDHnn!!p H .OTO)K)KQH 

no COOTB0TCTByromelt TeXHonorHa B BTMOC(jlepe • BOllOpona. 

0nHCbIBa8Mbli! MarHHTOM8Tp SIBlISI8TCSI ynolSHbIM _H AOCTSTO'l'.HO !IIHBepcam.HblM 

poM, nparonHblM n.na H3Mepeaas cnaohlX Mar.KB:THblX nonelt B pa3IIH'IHhlX yCTaHOBB;SX 

npalSo­

HlIJ[ 

paCC0llHHblX no.nail, C03ll8Ba8MbIX 

HblX, HO H OTHOCHT0lll,HO 1180.IUIOpOAHbIX MarllHTHblX Donalt, 

snexTpoMarH!l'l'aMH, Enaronapst Hel)om.lllJIM pa3MepaM 

nepMan.noeBoro .i:taT'laB;a, npa6op MO)KOT HCIIOlib30BSTl,Cll ans H3M0p0HHll He TOlibKO OJUiopon-

n H T 0 p a T y p a 
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