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/1/ 
KaK y:>Ke yKa3blBanocb , B HeKOTOpblX cny,1asix, uapS!Ay C npyrllMII 113BeCTHblMII Me-

TOAaMII CTa611n11aau1111 MarHIITHblX noneli, MoryT ycuewuo 11Cll0llb30BSTbCSI II MeTOAbl, 

OCHOBSHHble Ha aneKTpoilHOM napaMarHIITHOM pe30HSHC0 (8CTP). B HSCTO!llllee BpeMSI AnSI 

npe!lll3110HHOil CTa611n11aau1111 MarHIITHblX nonel! B WHpOKOM nnana3oHe 3Ha'leHnll o6bi'IHO 

ncnonb3YIOTCH S!AepHble CTa611nll3STOpb/
2

•
3

•
4

•
51

, B KOTOpblX CllrHan .HMP per11cTpnpyeTCH 

unn ner1t0 nepecTpausaeMblMII aBTOAIIHHblMH neTeKTOpSMH, 11nu c:::eMoil PonnHHa C pereHe

pSTIIBHblM AeTeKTOPOM. B o6oux cnyqanx np11 CTa611n11aan1111 nonel! aneKTpOMarHIITOB C nua

MeTpOM nonlOCHblX HSKOHe'IHIIKOB, np0BblWS!OWHM 0,5 - 1 M, uenocpencTseuuo B 3a30pe Mar

HHTa, Kp0M0 pe30HSHCHoro KOHTypa C o6pa3!10M II MonynH!IIIOHHblX KaTyweK, pa3M8WSIOTCH 

H aneMeHTbl SBTOJlHHHOro 11n11 pereuepaT1muoro neTeKTOpOB .HMP - aneKTpOHHble naMnbl, 

nonynpOBOllHHKOBbl0 JlllOJlbl II TpllOJlbl, conpOTIIBneHIISI, KOBJl8HCaTOpb1 II PSl.ll npyr11x pan110-

neTanel!. TaKIIM o6pa30M, B 3TIIX CTa611n113aTopax naT'IIIK MSrHIITHOro nonsi COCTOIIT 113 

tSonbWOl'O q11cna neTanel! C orpaHll'l8HHblM cpoKOM cny:>K6b1. CTp11M0Henne TaKHX AST'IIIKOB 

B CIICTeMax CTa611n11aa111111 OTHOCIITenbHO ue60llbWIIX na6opaTOpllblX aneKTpOMal'HIITOB 3aTpyA

ueu11l! ue Bbl3bIBSeT. B cnyqae OTKa3a naT'IIIK nerKO MO:>KeT 6b1Tb H3Bneqeu II OTpeMOHTll

posau un11 3SMeHeH HOBblM. B ycTaHOBKax, rne nocne MOBTS:>Ka nocTyn K UHM nn11T8llbHOe 

BpeMH 6yneT npaKTH'l8CKII HeB03MO:>KeH 11nu conpsi:>KeH C 6onbWIIMH TPYAHOCTS!MII, np11MeHe

HUe TSKIIX naT'IIIKOB Kpal!ue ue:>KenaTenbHO. Hcnonh30BSHBe aneKTpOHHOl'O napaMal'HIITHOl'O 

peaoHaHca noasonneT coanaTb OTHOCIITenhHO w11poKon11anaaoHHy10 cucTeMy cTa611n11aa11uu 

c 6onee npOCTblMII u Hane:>KHblMB JlST'IIIKSMII MSl'HIITHOl'O nonsi. 

Ha p11c. 1 noKaaaua 6noK-cxeMa CTa611n11aaTopa TaKoro Tuna, paapa6oTaHuan B Ra60-

paTopu11 nnepHblX npo6neM OH.HH. HenocpencTseuuo s none cTa611nuaupyeMoro aneitTpo

MarHHTa pa3MewaeTCSI TOnbKO nornowa10wan KSM8pa C o6pa3nOM B KaTyWKB, C03llSIOUUt8 

Monyn11py10wee MarHHTHoe none. reuepaTop CB'i II annapaTypa nnn per11cTpauu11 c11ruana 

8IlP MoryT pacnonaraTbCS! Ha 3HS'IIIT8nhHOM ynaneHHII OT aneKTpOMal'HHTa II CBSl3blB8.lOT

CH C nornowa10wel! KSMepol! npu IlOMOWH BOnHOBOllHOll nBHIIII Heo6xonuMoll nnBHbl. 

B on11cbrnaeMoM CTa611n113aTope nornowa10wasi KaMepa BbmonHeHa B s11ne oTpeaxa 

npnMoyronbHoro sonuosona, aaKopoqeuHoro npoccenhHbIM nopwueM ( CM. puc. 2). Bb16op 

TaKoro Tuna nornowa10wel! Sl'l81lKII HCKn10qaeT H006XOJlllMOCTb TO'IHOl! HaCTpOilKII llST'IHKa 

Ha qacToTy aanauHoro auaqeHHH. 06paaeu ua n11cpeu11nn11Kp11nr11npaauna npuxneusaeTcsi 
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nonHCTHponOBbIM KneeM Ha noaepXHOCTII nopwm,. flp11 IICIIOilb30BaHIIII BOHHbl TIIIIa H x) 
10 

nornowarowa!I KaMepa nom1rna 6b!Th pacnono>Ke1rn TaKHM o6pa3oM, 'IT06b1 MarHHTHbJe c11noable 

.'IIIHIIII CTa6nn113npyeMoro IIOHSI Bo 11 Monynnpyromero non!! I\, 6btnB nepneHJlBKynsipHbI 

WllpOKOii CT0HKe BOHHOBOJla, n1160 HanpaaneHbl BllOnh ero ocn. 

'-iacTb 9neKTpoMarHliTHOii 9Hepr11n, oTpa>KeHHOii nornowaromeii KaMepo11, qepe3 Hanpaa

neHHbiii OTB0TBBT0Ilb (5) (CM. pnc. 1) IIOCTynaeT K neTeKTopy (6). !lpH 3IlP H0KOTopa!I 

non!! CB'-i 9Hepr1111 rrornowaeTc!I o6pa3UOM H Hanp!l>KeHne Ha Harpy3Ke neTeKTopa U yMeHb-
. . 

waeTC!I. Ilpu TO'IHOM Bbll10HH0HIIII pe30HaHCHOro ycnoBHSI f =kB 
0 0 • rne Bo -HHIIYKUll!I 

BH0WHero MarHHTHoro nons:i:, f 0 -'laCTOTa CB'-i reHepaTopa H k -rrocTO!IHHa>1, orrpenensno-

ma!IC!I xapaKTepHCTHKBMll IICIIOHb3yeMoro B o6pa3ue aewecTBa, u. MHHHManbHO. 

!lp11 rrepecTpOiiKe 'IBCTOTbl CBT-i re1rnpaTopa ('!TO Heo6XO)ll!MO /IHSI 113M0H0HIISI B0Illl'll!Hbl 

CTa611n11311pyeMoro MarHIITHoro IIOHS!) BXO/lHOe corrpOTIIBileHl!e BOHHOBO)lHOro TpaKTa, uarpy

>KeHHoro KOp0TK03aMKHYTblM 0Tpe3KOM BOnJIOBOIIA, 6yneT 113M0H!ITbC!I B WllpOKIIX rrpenenax. 

Paccornacoaau11e BbIXona reHepaTopa c narpy3KOii Ha HeKOTOpbIX y'!aCTKax pa6o'lero n11arra-

30Ha 'laCTOT rrp11aeneT K 3Hfl'IIIT8IlbHOMy yM0HbW0HIIIO ClirHana 3IlP 113-38 CllnbHOro CHl!l!(e

Hll!I YPOBH!I MOWHOCTII, IIOCTyrraroweii B BOHHOBO)lHblH TpaKT. lln!I Bb!paBHIIBflHIISI B0Illl'll!Hbl 

c11ruana 3IlP no nHarra30HY renepaTop rronKnroqaeTCH K n11n1111 rrepena'lli qepe3 Tpanc¢op

MaTop IIOHHblX COIIpOTHBnen11ii. 

lln!I BOHHbl Tlilifl RIO B rrp!IMOyronbHOM BOHHOBO)le H81Ip!l>K8HHOCTb Bb!COKO'laCTOTHOro 

Marn11T110ro rrong B IIY'IHOCTII (B pe>Kl!Me CTO!l'IIIX BOnH) orrpenen>1eTC!I 113 Bb!pa>KeHIISI 

H2-
t -

4 P v 1 - < r.p / t )2 

30 77 ab ' 

rne f =· c;2a , c - CKOpOCTb CBeTa, P - MOWHOCTb, llO)lBO)ll!MaH K nornomaroweii KaMepe, kp 

a II b - COOTBeTCTBeHHO p83Mepbl WllpOKOH II Y3KOii CTeHOK BOHHOBO)la. 

/7/ 
MomuoCTh, nornomaeMa!I o6pa3UOM np11 pe3oHaHce,paaHa 

AP = 77 ~x''. f,H~ d v. , 
V 

r.ae x." - MHHM8SI KOMilOH0HT8 KOMnneKCHOH 
8
JlHHBMHt:J:0CKOii BocnpHHM'IHBOCTH, Vs - o6'beM 

o6pa3ua. 

Ecn11 upene6pe'lb H00)lHOpO)lHOCTb!O BblCOKO'laCTOTHOro MarHHTHOro IIOHH B 061,eMe 

06pa3ua, To 
/\P=77fx"H1

2
V 

0 B 

OruoCliT01IbHOe B3MeHeHBe MOI.IIHOCTB, nocTynaroweli K neTeKTOpy npn pe30HaHce, COCTaBn!leT 

~ = foV.x" vi -(f /f ) 2 
p 7,5 ab kp o 
• 

x) o Tnnax aona CM. 
/6/ 

pa6oTy • 

4 

I, 

\ 
f 

' i 

~-

EcJ111 D naT'll!Jte IICHOHb3Y0TC!I 06pa3eu 113 )ll1¢9H11nn11Kp11nr11npa311na 061,eMOM 0,075 CM
3 

c w11p11uoli pe3ouaHcuoii n11u11~ ABn = 6•10-in , To np11 B0 s0,6 Tn II pa3Mepax aonuoaona 

-2 11 x5,5 MM -AP/P. •1·10 (603 y'leTa 9¢¢eKTa HaCblW0H11!1). CnenyeT OTM0Tl!Tb, '!TO Hp!! 
• -4 

TOM JKe 3Ha'!en11u non" B0 H w11p1111e pe30Hancnof1 n11u1111 .HMP npoTonoa BO/lb! - l •10 Tn, 

3 • / -5 
nn!I 06pa3ua 061,eMOM 1 CM -uP• P• =1•10 • TaKHM o6pa3oM, c11rHan 3IlP naJKe rrp11 

acnonb30BaHHH w11p0Kononocnoli nornowaromeii Sl'leiiKH arronne nocTaTO'!eH II B Tb!CSl'III pa3 

6onhme caruana .HMP. 

OrnocuTenbHaB norpewHoCTb cTa6an113au1111 MarHHTHoro non!! MO>KeT 6b1Th onpeneneHa 

113 cneny10mero ab1paJKeH11S1 

(~) 
B max 

0 

± 
A f /', B 

llM + __ o_ +: --- • 
fo BokCT 

A f 
rne llM - ow1161ta orrpeneneu11S1 cepen11ubl pe3ouancnoii n11Hn11 3IlP, __ o - uecTa6BnhHOCTb 

fo 
'laCTOTbl K.'ll!CTpOHHOro reHepaTopa; AB - B03MO>KHhle OTKHOH0Hll!I MarHIITHoro nong OT 

HOMHHanbHOro 3Ha'l0Hlill Bo· npu BblKH10'10HHOii Cl!CTeMe CTa611n113au1111; k OT - K09¢¢11-

u11e11T yc11nen11H uen11 o6paTnoli CBS1311. 

Kax II B Sl/l0pHbIX CTa611n113aTopax MarHBTHOro non!!, cepen11Ha pe3oHaHCIIOii HIIHIIII 
/8/ 

3IlP onpenen!leTCH nocpenCTBOM "n11¢¢epeHUIIPOBaHl!!I n11u1111• II neTeKT11poaau11>1 pe30Hauc-

uoro c11ruana ¢a30,i:yacTB11TenhHblM yc11n11TeneM. Ben11'IHHa cny,i:aiiuoli norpemuocTB onpene

neu11>1 MOMeHTa nepexona npoa3aonnoii nuuaa ,i:epe3 nynh a 9TOM cny,i:ae paana 

ll "' _1_ ( ~ ) • 
M ko Bo 

rne k
0 

- oTHowenue aMnn11Tyllhl none3noro curuana K ypoau10 myMoB, AB n - wap11ua pe3o

uaucuoli n11H1111 3IlP nn!I 11cnonh3yeMoro o6pa3ua. 

B on11ch!aaeMoM np116ope o6pa3eu 113r0Toaneu H3 n11¢eu11nH111tp11nr11npa311na c w11p1111oli 

-4 
nBIIIIII /'I. Bil = 6•10 Tn. 0TBOW0HH0 c11r11an/wyM rrpll 

0,075 CM
3 

o6bl'IHO He Meuee 100..-300, cnenoaaTenhHO, 

Bo> 0,5 TH II 061,eMe o6pa3Ufl 

ll •t-10-3%. 
M max 

BTOphlM HCTO'IHBKOM norpewHOCTII c:ra611n113au1111 >1Bn>1eTCB uecTa611nbBOCTb .... dCTOTbl 

KnBcTponuoro CB'-i renepaTopa. IlocKOnhKY uecTa611nhHOCTb Kn11cTpon11oro re11epaTopa naJKe 

np!! xopoweii CTa611n1138Il1111 IICTO'IHBKOB lll!TaHH!I 3H8'111T0HbHO npeah!maeT nonyCTIIMYlO llil!I 

paccMaTpl!B80MOro np116opa B0Illl'IBHY, ero '18CTOT8 CTa611n11311pyeTC>I CIICTeMOH 8BTOM8Tll

qe"xoli llO)lCTpOiiKII '18CT0Tbl (An'-i) no pe3ouancnoii '18CTOT0 naCCHBHOro 8T8HOBHOro 

p030H8TOpa. Co6CTB0Hll8B '18CTOT8 aToro pe30H8TOpa cna6o 38B!!CIIT OT BH0WHIIX ycnoa11ii. 

Ero TK'l cocTaBJIS18T 1•10-5 
Ha 1 °c, a uecTa611nhHOCTh ,i:acTOThl, o6ycnoBJieHHa!I B3M0He

HBeM Bil8JKHOCTII II /l8Bil0Hll!l,BM00T B 06h!'IHhlX na6opaTOpHbIX ycnOBIIRX TOT JKe nopSIIIOK. 

Ecn11 T0MnepaTypa, naanen11e II anaJKHOCTb cpenbl, B KOTopoii pacnonoJKeu 9Tan0Hnb1ii pe30-

naTop, MoryT CllnhHO M0H!ITbC!I, TO OH nonJK0H 6b1Tb TepMOCT8TllpOBflH II repM0Tll311poaau. 
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Ha pnc. 3 noKaaana np11nu11n11anhna11 cxeMa c11cTeMhI ATT'i Kn11cTponnoro reHepaTop&. 

iln5I nonyqeHHSl cnrHana OWH6KH npnMeHHeTCH MonynSIUHSI qacTOThI KnHCTpOHHoro renepntop.a: 

nouaqeil Ha oTpa>!<BTenh KmICTpoHa C11Hyco11aanhHOro Moayn11py10mero HanpmI<eHIIH C qacTo

TOH 50 Kru n aMnmITyaoii 0,05 a. liaCTOTHo-MouynnpoaaHHhie Kone6an1rn CB'i qepea nanpei:;-

neHHhii'1 OTBeTBHTenh (7) nocTyllaJOT B 3TanoHHb!l1 o6'h8MHbll1 peaonaTop (8), na Bh!XOUe 

KOToporo aKnIOqen neTeKTOP (9). C HarpyaKn neTeKTopa cnrHan own6Kn nocTynaeT Hape

aonaHCHbil1 ycnnnTenb KaCKO)lHOro T11na C Tpanccj)opMaTopHb!M Bb!XOUOM, IIM8IOWl!l1 yc11ne

n11e - 103• 4>aaoqyacTa11TenbHbil1 ycnn11Tenh ( T
3

, n
1 
-n

4
) 11MeeT Koacpcp11u11eHT npeo6paao

namrn nepeMeHHoro Hanpsrn<eHl!lI B nOCT05IHHOe 40 II mmeeH B /ll!anaaoHe Bb!XO/lHblX Hanp11-

)1{8Hlll1 :!:.10 a. reHepaTop MO/lyn11py10mel1 qacT0TbI 50 Kru (T 
4

) co6paH no cxeMe eMKOCT

Hoil TpexToqKH C KOHTypoM B uenn KonneKTopa. Hanp!1)1{8Hl!e MO/lYJ15IUl!I! nO/laeTC!I Ha OTpa

lKaTenh qepea pa31len11TenhHbil1 TpaHccpopMaTop Tp
3 

H cpaaoapamaTenb C9 R 13 , Heo6XOllH

Mhil1 UJ15! cornaconaHIIH cpaa BXO/lHOro I! onopHoro HanpH)l{8HHH. TTHTaHHe cpaaoqyBCTBl!T8nb

HOro ycun11TenH onopHb!M Hanp!1)1{8Hli8M ocymeCTBJ1H8TC!I llBYXTaKTHb!M BhlXO/lHblM KacKa/lOM 

(T6, T7). 06wHl1 K03cj,cplll-lH8HT CTa61Innaau1111 Cl!CT8Mbl ATT'i COCTaBnH8T - 100. 

TpeTbllM qiaKTopoM, onp8/l8J1H!Ollll!M CTeneHb CTa611n11aan11n MarHHTHOI"'O non11 Bo , 

HBJ1H8TCll aen11q11Ha K03cpcpl!U1!8HTa ycHneHHH Cl!CTeMBI CTa6Hnl!3alll!II kcT • 0TKJ10H8Hl!8 

nong aneKTpoMarHHTa OT Tpe6yeMoro 3HaqeHHH Bo Ebl3bJBaeTC5! HecTa6HnbHOCTbIO TOKa, 

IlllTUIOlUero c6MOTKH aneKTPOMarHHTa, rHCTepe3HCOM, MeXaHHqeCKllMH /lecpopMaUHHMI! MarHHT-

HOll CHCTeMbl ll /lpyrHMll np11q11HaMH. y 06b!qHblX llJ - H C - o6paaHbIX aneKTpoMarHH-

TOB np11 CTa6HJ1H3aUIIH TOKa nnTaHHH C ToqHOCTbIO 0,01 + 0;05% cyMMapHaH HeCTa6HJ1bHOCTb 

MaI"'HllTHOI"'O nong na-aa nepeq11cneHHblX Bb!We np11q11H He npeBbIWaeT 0,1%. CnellOBaTenbHO, 

I -3 
nnH U0CTl!)l{8HIIH OTHOCIITenbHol1 HeCTa611nbHOCTI! (,';Bo %) "'1 •10 % He06XO/lllMO l!M8Tb 

l: CT = 100. 

TTpllHUHnllanbHa!I cxeMa 6noKa, Bb!pa6aTbIBaIOwero ynpaan1110wee HanpHlK8H118, noKa3aHa 

Ha pnc. 4. B pelKIIMe CTa611n11aau11H non11 MO,t;ynHUIIOHHbie KaTyWKII nnTaIOTCH Hll3KoqaCTOT

HblM renepaTopoM onopHOI"'O HanpHlKeHIIH cpaaoqyBCTBIIT8J1bHOro ycnnHT8IlH, pa60T8IOWHM Ha 

qacToTe 5 Kru. C11rHan 3TTP, BbI/leneHHb!l! UIIO/lHb!M /l8T8KTOpOM (n5l, ycHnnaaeTCH peao

H8HCHblM ycunnTeneM (Tl) C k "- 100 ll IlOCTynaeT Ha cpa30Bhli1 /leTeKTOp (T
2

, n
1
-n

4
), 

nMe10w11r, Koacpcj)Hu11eHT npeo6paaoaaHHH - 40. C Bb!Xoaa cpaaoaoro lleTeKTopa ynpaan1110wee 

HanpH>!<eHne qepea KoppeKTnpy1ow11e RC uenoqKn, Heo6XO/lHMbie llil!I o6ecneqeHHH ycTol1-

q11aocTn nceil cncTeMbI perynnpoaaHnH, nocTynaeT Ha BXO/l perynnpyeMoro HCToqHnKa 

nHT8HHH KOppeKTHpy1om11x KaTyweK. Heo6XO/ll!Mble xapaKTepHCTllKII peryn11py10wero 6noKa 

311BIIC'1T OT napaMeTpOB KoppeKT11py10m11x KaTyweK II M8KCIIM8J1bHO B03MOlKHb!X nen11q11H ,'; B • 

Peryn11py10wm1 6noK, cxeMa KOToporo np11neneHa Ha p11c. 5, HCnonhayeTCH n c11cTeMe 

CTa6nnII38UHH nong sneKTpOMarHHTa C JlHBMeTpOM nonIOCHbIX HBKOH9'1.!HBK"OB, paBHhIM 20 CM, 

H n6anonsreT nonyqaTb lk =±_I a np11 conpoTHBneH11H KaTyweK Rk =2 OM. TTpll Heo6xOllH-

6 

l 
,l' 
,i~ 

. 1 

11 
,tl\ 

MOCTII peryn11py10mHl1 6noK MOJKeT 6bITb BbmonHeH Ha 6onhwy10 l!Illl MeHbwy,J BblXOllHYIO 

MOlllHOCTh. 

TTpll npoaepKe ll HaCTpol!Ke CT86HnH3aTopa MarHHTHOe none MO/lynnpyeTCH C qaCTQ

Tol1 50 rn, a cHrHan 3TTP Ha6n10naeTCH Ha aKpaiie KOHTponbHoro ocuHnnorpacpa. 

Beeb /lll8Il830H cTa6HnH3HpyeMbIX npH6opOM MarHHTHbIX nonel! OT 0,6 /lO 1,37 TJ1 

paa6nT Ha tiaa nonllnanaaoHa: 0,6- 0,97 Tn H 0,97 - 1,37 Tn. B nepaoM nonllHanaaoHe nc

nonbayeTCH KOMnneKT BOJ1HOBO/lllb!X ycTpoi!CTB ceqeHHeM 5,5 X 11 MM. P'13Mepb! o6paana 

5x5x3 MM
3

• HcTO'IHHKOM aneKTpoMarHHTHOI"'O nanyqeHHH cnyJKHT KilllCTPOHHb!l! reHepaTOp. 

Bo BTOPOM nO/l/lllSnaaoHe npHMeHHIOTC5! BOilHOBO/lHbie ycTpol!CTB8 ceqeHHeM 

3,4x7,2 MM H reaepaTop I'3-30. PaaMepbI o6paana 3x3x3 MM
3 

• 

KoHCTpyKTllBHble /laHHbl'C TpaHccj)opMaTopOB ll llPOCCeng B cxeMax, noKaaaHHb!X H8 

pHc. 3 ll 4, npe/lCTaBneHhl COOTBeTCTBeHHO B Ta6nnnax 1 ll 2. 

06o3H8'18Hlle 

Ha cxeMe 

Tpl 

Tp2 

Tp3 

.E(pl 

Tpl 

Tp2 

Tp3 

Tp4 

Ta6nHna 

KonnqecTBO 

BHTKOB 

w, =-150, w. = 15 

w, = w. = so. 
W 3 = 80 

w, 150, W2 = W3 = 80 

W = 160 

Ta6nHna 

WI= 210 , w. = 30 

W
1

=W
2

=W3 -lOO 

w, = 250 , W
2

- W3 - 23 

WI = 200 , w2 = 100 

TTpoBOll 

n3nllio 

00,21 

2 

TT3nlliO 

6 0,31 

Cep/le'IHHKH 

cf>eppHTOBhl8 
KOnbna ( q,600) 

naHyTp;10 MM 

nBHem. a 22 MM 

KonHq. 

Konen 

2 

h •7 MM -----
2 

cf>eppl!TOBhie 2 
KOilblla ( cj)600) 

nBHyTp~lQ MM 3 
n BHeWH.=22 MM 

h n 7 MM 
2 

3 

Koacpcj)HuneHT CT86Hn1!38UHll OilllCbIB8eMol1 CllCTeMI>I paaeH 70+80, cne/lOBaTenbHO, B KOM

nneKTe C Wl!pOKO llCilOJ1b3yeMb!Mll npOMbIWil8HHb!Mll CTa6HilH38TOP8Mll TOKa C:T86HnH38TOp 

non11 C /laTqllKOM Ha 3TTP noaaonHeT y/leplKHB8Tb 38/l8HHOe 3Ha'l8Hlle a6conIOTHOl1 aenH'IHHbl 

MarHIITHOro nonH aneKTPOMarHHTOB c TO'IHOCTbIO ( 1 f 3) • I o-3
%. 
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