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' , TTporpecc II8yKH TeCIIO CBSI38II C HCIIOIIb30B81IHeM CHIIbliblX 

Mar1IHTIIbIX rronei!. ' 

L 
IIHT1Ioe '·rrone HMeeT YIIHBepcanblIOe rrpnMe1Ie1Ine. Ouo HCIIOIIbayeTCSI 

B aKcrrepiiMeHTax rro nay-qeumo SI,oeplibIX aaanMo,oeilcTBHil Mar-

_.onsi qiOpMnpoaaiiirn, rroaopoia 11 auannaa IIY'IKOB aapSilKelIIIbIX -qac-

- ,THU.· C ero IIOMOIUblO onpe,oenSIJOTC5I T8KH8 <pylI,08M8HT8IIhHbie xapaK

·., -, TepHCTHKH SI,OepHbIX 'I8CTHU, .KaK 3H8K aapSI,Oa -qaCTHUbl, ee HMIIYIIbC ·:- \ . 

B KOIIbll8BbIX YCKOp11T8IISIX aapSilK8HHbIX -qacTHU MarHHTHoe rro

_ne lIBIISieTC.H OCHOBHblM, cpe,ocT_BOM, y,oeplKHB8IOIUHM aapSilK8HHbl8 -qac

THUbl Ha opol!Te _BO BpeMSI ycKopemrn. 3KCIIepHM8HTbl B <pH3HKe 

·:iineMeHTapHbIX -qacTHU paaBHBalOTClI B aarrpaaneHHH. yaenntieHHSI 

aiiep"rnn BaanMo.nei!CTBHSI -qaCTHU H yaenntielIHSI HIITeHCHBHOCTH rry-q

KOB aapSilK8IIHbIX -qaCTHU. TaKoe CTpeMneane OOSI3bIBaeT. pa3BHB8Tb 

ycTpOl!CTBa ,OIISI rronytieHHSI MarHHTHblX rroneil M8KCHM8/IblIOil IIaIIpSI-, 

·' lKeJilIOCTH B OOIIbWHX. Oo'beMaX. ,.Mar1IHTII_b1e IIOIISI T8KlKe H8XO.OSIT 

wnpoKoe · rrpnMe!feune B paanHtIIIhIX Te·xl/Onorn-qecKHX rrpoueccax 

';' B npOMbIWIIeHHOCTH. 

,'::-- B .onccepT8UHH rrpe,orrpHIISITa IIOIIbITK8 o15ol5IUHTb MaTepnaIIbl 

IIO _paapaoOTKe ycTaHOBKH ,OIISI rronytielIHSI CHIIbHbIX HMIIyIIhCHbIX 

MarlIHTIIbIX I1oileil. B naauoM cny-qae rro.n ycTauoiiKoil rro.opaayMeaa

JOTCSI :•.cne,oyJOIUHe ycTpOi!CTB8:',. 

a) YcTpOi!CTBO, B KOTOPOM reaepnpyeTCSI rrone BbICOKOil IIa

rrpmkeHIIOCTH- pal5o-qni! opraH - BblCOKOBOIIbTHbie coneHOH,Obl. 
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6) CHCTeMa nHTSHHH Bb!COKOBOnbTHblX coneHOHIWB HMnynhCHb!M 

TOKOM Bb!COKOro Hanpm1rnHHH. 

B) CHcTeMa OTBO)la Tenna OT BbICOKOBOnhTHblX coneHOHJlOB.-'

KpoMe Toro, paCCMOTpeHbl BonpoCbJ: 

a) MeTOJlHKS H3MepeHHH HanpHJKeHHOCTH HMnynhCHbIX MarHHT

HblX noneli a 150 .. 200 Ka; 

6) Hcnonb30B8HHe BblCOKOBOnhTHblX coneHOHJlOB B cjJH3H'leCKHX 

aKcnepHMeHTax B OH.RH. 

lJacTH'IHO HCnonb30B8Hbl MaTepHSMbl onb1Ta HanaJlKH, HCnbITa

HHli H aKcnnyaTaIIHH yCTSHOBKH C CHnbHb!M MarHHTHb!M noneM. 

ilHccepTSIIHH COCTOHT H3 nHTH rnaB. ITepaaH rnaBa (BBe)leHHe) 

noCBH!UeHa Kn.accHcjJHKSIIHH MarHHTHbIX noneli II ycTpoilCTB JlnH HX 

nony'leHHH. 

Ot5menpH3HSHHOil KnaccHcjJIIKSIIHH MSrHHTHbIX noneil B HSCTOH

mee BpeMH He HMeeTcH. HaHt5onee pa11HoHanhHO npoaeCTH ee no 

cneJlYIOWHM onpeJleneHHHM: 

a) BHJl MarHHTHoro nonH, 

6) BenH'll!Ha HanpHJKeHHOCTII, Oo'beM H OJlHOpOJlH0CTb MarHHT

Horo nonH H JlnHTenbHOCTb HMnynbca. 

a) Cnocot5b1 nony'leHHH MarHHTHhIX noneil, 

ITpe)lnonaraeMSH B TaonHIIe 1 KnSCCHcjJHKSIIHH MSrHHTHbIX 'noneli ; 

npeJlCTaanHeT nonbITKy ot5ot5mHTb HMeJOWl!llCH Oilb!T nc:> TexHHKe 

H cjJH3HKe MSrHHTHblX noneil, HCXOJlH H3 aenH'IHHbl aanpHJKeHHOCTH 

MarHl!THoro nonH, 

Ta6n1111a 1 

M.N? Ha3B8HHe Knacca Benll'll!Ha HanpHlKCHHOCTH 

nn MarHHTHoro nonH MarHHTHoro nonH a, Ka 

1 ITpoMnonH no 30 

2 CpenaHe nonH OT 30. no 100 

3 CnnbHbie nonH oT 100 no 250 

4 CaepxcnnbHbie nonH oT 250 no 1000 

5 CynepnonH OT 1000 ll BbIWe 
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HasaaHHe Knaccoa noneil a Ta6n1111e 1 HOCHT ycnOBHhili xapaKTep, 

HanpHJKeHHOCTb, oo'beM nonH, OJlHOPOJlHOC;b ero ll )lnHTenbHOCTb 

HMnynbca - 8TO Te xapaKTepHCTHKH, KOTOpble JlSIOT B03MOlK!IOCTb 

onpe)leneHHO CYAHTb O none H ycTSHOBKe, a TSKJKe O B03MOlKHOCTI! 

Hcnonh30BSHHH 8TOil ycTaHOBKlt JlnH npaKTH'leCKHX 11eneli, 

KnaccHcjJHKSIIHH no cnocot5y nony'leHHH MarHHTHhIX noneli oTpa

JKaeT npHHIIHnHanbHble pasnH'IHH paoO'll!X opraHOB YCTSHOBKII, Ta

Koe p83)leneaHe yCT8HOBOK MOlKHO npoBeCTH cneJly!Ollll!M ot5pa30M: 

a) ConeHOHJlbl ( B TOM 'IHCne H Bb!COKOBOnhTHble). 

t5) 3neKTpoMarHHTbl, 

B) ConeHOHJlbl, OOMOTKH KOTOpb!X paoOTSIOT npll HH3KllX 

TeMnepaTypax, 

r) ConeHOHJlbl co cae pxnpOBOJlHllll!MH O0MOTK8MH, 

Jl) YcTpoliCTB8 Ami nony'leHl!H MarHHTHblX noneil MeTOAOM 

B3pb!B8 ll MarHl!THOro ot5JKaTHH, 

B nepBoil rnaae J]SH T8KJKe KpBTKllii ot5sop p83Bl!Tl!H ycTpOiiCTB 

(cone!IOl!J]OB) JlnH nony'leHHH Cll.-IbHblX MarHIIT!lb!X noneli, 1!3BeCTHblX 

B nHTepaType ll t5nll3Kl!X no Tex!Ill'ICCKllM xapaKTCpl!CTIIKSM K onucaH

HblM B Jll!CcepTaIIHH, B 8TOii JKC rnaae np1mene111,1 OCHOBHb!C xapaK

TepRCTIIKll Mar:-IIITOB ll MarHHTHb!X mrn3, ncnonbsyeMb!X B nB3 OHHH. 

Ito BTOpOii rmiae no;:ipot5110 paccMoTpeHbl BOITpOCbl pa3pa6oT

Kll C MaTeMaTl!'leCKHM o6ocHOB8Hl!eM, TexaonorHH 113r0T0BnCHllH 

H 0CHOBHbie xapaKTepl!CTl!Kll 'ICTb!pex MonenefI BblC0K0BDnbTHb!X 

11/ 
coneHOllJlOB • ITp11seneHHbie cxeMbl !IX p9C'l~Ta B 6onbWIIHCTBe 

CBOCM JlBHbl B cpaBHCHIIII C 38Mepa:-.m Tex 11m1 11/Ib!X aenH'IIIH H8 

K0!IKpeTHbIX coneHOHJlSX, 

Tp11 Monen11 cone110Hnoa , Ill H IV ) Ko11cTpyHpoaan11cb 

no sapaaee 38Jl8llllb!M ycnoBl!HM B 'IBCTII aanpHll(CHHOCTH non11, o6'be

Ma ero, OJlll0POJlHQCTII, nn11TenbHOCTH II 'IBCTOTbl IIMnynbCOB MarHllT

HOro nonH, llirn nony'leH!IH CllnbHblX MarHl!THblX no:ieil B t5onbilll!X 

o6'beMax 11 6onbwoii nnnTenhHOCTll 11au6onee nepcnercTHB!IbIMH HBnHJOT

CH Bb!COKOBOnbT!lb!e conel!Ol!Jlbl, COCTOHUlHe 113 HCCKOllbKIIX COT BHT

KOB, CpaB!ll!Tem,Ho Bb!COKaH HHJlYKTIIB!I0CTb Il03BOnHeT l!MCTb COOT

BeTCTBe11110 II !tnllTCnb!I::>CTb MarHIITl!oro HMnynbca. 

5 
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Mcrronb3°0B8HHe llpH H3I'0T0BneHHH" BbIC0K0BOnbTHblX coneHoH

· A0B TSKHX H30nHilH0HHb!X MaTepHanoB KSK SIIOKCHAHbie CM0nbI H 

cTeKnoneHTbl 1103BOmieT llpHKnSAblBSTb K coneHOHASM BbIC0K0e Ha-
__,_ 

11pHJ1CeHHe H 06ec11eqHBaeT HX MexaHHqecKy10 11poqHoCTb. HaH6onee 

0IITHMSnbHbIM pa6oqHM HSllpHlKeHHeM AnH BbIC0K0B0nbTHbIX coneH0H

A0B gBnHeTcg HanpgJ1CeHHe 15 ➔ 20 KB. 

OcHOBHb!e xapaKTepHCTHKH AByxo6MOTOqJlblX qeTb!pex Moneneli 

BbIC0K0B0nbTHblX coneHoHA0B IIPHBeAeHbl B Ta6nHue 2. 

Ta6nHua 2 

N~N9 HaHMeHOBSHHe xapaKTepHCTHK, MoAenb 

1111 enHHHUbl H3MepeHHH 

HapyllCHbili AHSMeTp, MM 

2 BHyTpeHHHli AHSMeTp, MM 

3 O6mag AnHHa, MM 

4 OrBepcTHH nng nyqKa 

( BbIC0TS X IIIHpHHa), MM 

II 

180 126 

30 50 

110 217 

8x30 · 15x50 

coneH0HAa 

III IV 

300 430 

80 80 

222 206 

20x80 70xl 10 

( snn11nc) 

5 qHcno BHTK0B B coneH0HAe 

6 IlpHKnSAbIBaeMoe Ha11pHJ1Ce111rn, KB 

7 AMllnHTyAa T0Ka, KA 

8 MaKCHMSnbHSH rpoTH0CTb T0Ka, 

a/MM 

9 MaKCHManbHSH HSllpgl!CeHH0CTb 

MSI'HHTH0I'O IIOnH, Ka 

10 Ha11pHJ1CeHHOCTb 11ong B ueHTpe 

pa6oqeli 30Hbl, KS 

11 .llnHTenbHOCTb HMnynbCS MSI'HHT

HOI'O 11ong, MCeK 

12 .llonyCTHMoe K0nHqecTBO HMllynh

C0B 38 1 qac llpH BOAHHOM 

oxnaJ1CAeHHH 

13 Bee coneHoHAa B c6ope, Kr 

6 

210 

10 

10 

483 

230 

214 

6,25 

126 

17 

890 

15 

4,5 

964 

200 

170 

18 

28 

15 

792 800 

18,5 15 

3,7 2,8 

178 135 

134 85 

'· 
130 74 

:, 

28. 36 

86 125 

110 125 
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B TpeTbeli rnaBe 11anoJ1Ce!lbl BOilpOCbI, OTH0CHmHecg K CIICTeMe 

IIIITSHIIH BbICOK0BOnbTHbIX coneHOIIA0B. nocne TmaTeilbHOI'O 8Han11aa 

.TexHHqecKHX Tpe60B8HHli 6bm Bbi6pait BapHSHT CIICTeMbl IIIITSHIIH, 

/2/ 
COCTogmHli H3 aapgn11oll CTSHUHH H KOHneHCSTOpHoli 6aTapeH • 

Ha pHc. 1 llpHBeAeHa 6noK-CXeMa CHCTeMbl IIHTSHl!g Bb!C0KO

BOnbTHbIX coneHOHA0B. 

KoHCTPYKTHBHO CHCTeMa IIIITSHHH COCTOl!T H3 cneAyIOmHx ya-

noB: 

a) HMllynbCHblli BbICOKOBOilbTHb!H Tpexljla3HbIH TpaHccjiopMaTop 

(MBTT); 

6) 38pHAHb!H BbIIlpHMHTenb; 

B) HSK0IIHTenbHSH eMK0CTbj 

I') pa3pHAHb!H HI'HHTpOH co CT0HKOH IIO!ll!CHI'a; 

A) naHenb ynpaBneHHH. 

MMIIYilbCHblH BbICOKOBOilbTHblH Tpexljla3Hb!H TpaHccjiopMaTop . 

c11euHanhH0 CKOHCTpy11poBaH H H3I'OT0BneH KaK Manora6apHTHblH 

aneKTpoTexH11qecKHH an11apaT, c11oco6ahia pa6oTaTb co BTopHqHblM 

nHHeHHbIM HSllpgJICeHHeM AO 14, 27 KB 11p11 HOMIIHS~bHOH M0mH0CTH 

/4/ 
., 15 KBa • TpaHcljlopMaTop 11penHaaHaqeH AnH IIHTaHHH aapHnHoro 

BblllpHMHTeng OT ceTH 380 B. 3apHAHbili Bb!llpHMHTenb aapHllCSeT KOH

neHCSTOpHyIO eMKOCTb B 2100 MK(jl AO H811pHl!CeHHH 15 ➔ 17 KB. 011, 

co6paH HS Tllp8TpOHHbIX y11paBnHeMb!X BbIIlpHMHTengx ( TIIII TP-1-6/ . 

15) no TpexljlaaHoli THIIDBOH M0CToBoli cxeMe. B cxeMe ynpaBneHHH 

HCll0Ilb3YIOTCH THpaTpOHbl THila Tf-1-2,5/q. B KaqeCTBe aana10mero 

reHepaTopa HMllynbC0B ynpaBneHHH B ST0M ycTpOHCTBe cnyl!CaT Tpll 

IIIIKS TpaHcc!iopMaTopa, KOTOpbie 3811HTbIB8IOTCH OT ¢aaoperyngT'opa. 

HaKOillfi'enbHSH eMKOCTb (2100 MK(jl) co6paHa H3 KOHneHCSTOp0B 

THIIS MM 3/ 100 H MM 5/ 150. 

"Jlng K0MMYTHp0BSHHH TOKa Bb!C0KOI'O HallpHl!CeHlrn HCII0ilb3yeT• 

cg 11rHHTp0H T11na MBC-100115. 

Y11paBneHHe II KOHTpOilb 38 pa60TOli BbICOKOB0ilbTHbIX coneH0H

noB H 3.8 CHCTeMOH IIHTSHHH ocymecTBnHeTCH co cneUHSilbH0 CKOH

CTpyHpOBSHHOH H H3I'OTOBneHHOli IlaHenH y11paBneHHH. PHcyHKH 2,3, 

4 H 5 xapaKTepH3ylOT CHCTeMy IIHTSHHH BbIC0K0BOnbTHbIX coneHoH

A0B. 
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130 ---
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Pnc. 2. 3aBHCHMOCTb BenH'IHHbl HanpmKeHHOCTH MarHHTHo"ro nonll · 

(B ueHTpe pa6oqe!I 30HhI) l::tnll BbICOKOBOnbTHbIX coneHOH/:lOB OT 

npnno:>KeHHoro aanpH:>KeHHH. 

Ima:r, «a 
10 

I 
7,5 ~ 

I 
• I 
I 

5 I 
4,5 
3,7 
2,8 
2,5 

. Pnc. 3, 3aBHCHMOCTb _BenH'IHHbl aMnnHTY/:lbl TOKa I max J:tnll BblCOKO-

BOnbTHbIX coneHOH/:lOB OT IlpHnO:>K8Hli°OI'O_ Hailpll:>KeHHll, 
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+U, KV 2, 5 ce1< -
II 
II • I t, ceK I 

--u 't t J 
t2. t3. t4 

Puc. 4, KpuBaSI U3MeHeHHSI HanpSI>KeHUSI Ha HaKonuTenbHOlt eMKOCTU, 

Ir I 2 - UHTepaan apeMeHu, B T9'I9HUe KOTOporo HanpSI>K9HHe Ha HaKO

llHTailbHOlt eMKOCTH nonnep>KHBaeTCSI ci'a6HilH3HpyIOIUHM ycrpoltCTBOM 

iia ypoBHe 0,1 %; I 2 - MOM9HT BpeMeHH pa3pS!Jla HaKOllHT9IlbHOlt eM

KOCTH Ha BblCOKOBOilbTHbllt coneHOHJl, I 2- I 3 - HHTepaan BpeMeHH, 

B T9'I9HU9 KOTOporo nepeaapS!JlHBlllaSICSI eMKOCTb qepea pa3pS!JlHhllt 

TUpaTpOH pa3pS!lKa9TCSI Ha 3eMn10; 13 - 14 - UHTepaan BpeMeHH, 

B KOTOpOM HaKonuTenbH8SI eMKOCTb aapSI>KaeTCSI JlO pa6oqero HanpSI

)K0HlHI. 

' , i _,KA 

1. - t M ce1<. 
' 

Puc. 5, KpHBaSI U3M9H9HUSI pa3p!!JlHOI'O TOKa B BbICOKOBOilbTHOM 

coneaoHne Monenu IV 

10 
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B · qeTBepTott rnaBe paa6:11pa10TCll BonpoCbI OTBO.Qa Tenna OT 

/3/ 
BbICOKOBOnbTHbIX coneHOH.QOB , B 3TOll rnaBe H3nOlKeHbl peaynb-, 

T8Tbl. TennoB_blX HCilbIT8HHli, KOTOpbie 5bmH npoBe.QeHbl Ha pa60'!HX 

BbICOKOB!JnbTHbIX coneao:111:iax. Bee '!eTbipe MO.Qen:11 coneHOH.QOB 

· :11cnhITb1Ban:11cb npH oxnalKnea:11:11 HX npoTo'!aoli .QHCTHnn:11poBaHHoli 

BO.QOli. 

Coneao:11.r:1 Mo.r:1en:11 III npoxo.r:1:11n TennoBbie Hcnb1Taa:1111 no cne

nyromeli (WHpOKOl!) nporpaMMEl: 06.QyBancll B03.QYXOM 0 OMbIBancll 

BO.QO!i :II oxnalK.Qancll lKH.QKHM 830TOM. 

Ecn:11 a¢¢eKTHBHOCTb oxna_ilmeHHll npoTO'IHOll BO.QOil npHHllTb aa 

e.QHHHUY, TO 3¢¢eKTHBHOCTb oxnalKi:teHllll np_H .r:lPYI'HX ·mr.QaX pacnpe

.QenHTCll cnenyroIIIHM o6paaoM: ox~alK.QeHHe Bo.anyxoM 6e_a 06.r:1yBa

HHll -0, 12, C 06.r:1yBaHHeM - 0,53, oxnalK.QeH:118 lKH.QK_HM a30TOM -

4,98. 

HaH6onee npocToii H neweBbiii BH.r:l oxnalK.QeHHll - 06.r:1yBaHHe 

BoanyxoM. 

HaH6onee a¢¢eKTHBHoe oxnalK.Qeaae 

TOM, OnaaKO B Bb!Il0nHeHHH T8K0I'0 BapHaHTa oxnalK.QeHHll HMe!OTCll 

. \' TeXHH'leCKHe TPY.QH0CTH. 

Llnn nocTOllHHOii pa6oTbl BbICOKOBOnbTHbIX coneHOH.Q0B npHHllT 

onTHManbHblii BapHaHT oxnaiic.QeHHll .Qnll H8WHX ycnoBHii - BO.QllH0e 

oxnalK.Qea:11e. Ilp:11 T8KOM BH.[18 oxnalK.QeHHll nonyCTHMOe KOnH'leCTB0 

HMnynbCOB M8I'HHTHOI'O nonll aa 1 '!aC no MO.QenllM coneH0H.Q0B 

cnenyromee: Monenb 

• Monen& IV - 125. 

.II - 28, MO.Qenb .III - 86, 

B pllTOli rnaBe HanolKeHbl MaTepHanbI no HCnOnb30B8HHIO BbICOKO

B?llbTIIbIX coneHOH.QOB B ¢:11aH'leCKHX aKcnepHMeHTax H MeTO.QHKa :113-

MepeHHll HanplllKeHHOCTH CHnbHbIX MaI'HHTHbIX noneli. 

Bb1coK0Bon&THb1ll coneaoH.r:1 Mo,nen:11 IV 6bm :11cnon&aoBaH 

:II npononlKaeT HCnOnb30B8TbCll COBMeCTHO C ycTaHOBKOli "CKH<I>" 

B aKcnepHMeJITe no noHCKY B03MOlKHo'ro a¢¢eKTa pereaepaUHH 

K ~ - Me30HOB B MarHHTHOM none. 

11 



B none coneaom1a Monena III q>oToaMynbCHH o6ny,i:anacb 

npoTOH8MH 5 ras. B none coneHOHlla MonenH I aMynbCllll 06-

ny'lanacb ny'IKOM neitTOHOB. OnHH aKaeMnn11p coneHOH-

na Monena nepenaa B aettTpOHHYIO na6opaTopHIO OMHM, rne oa 

MOHTHpyeTCII B ny'IKe aeitTpOHOB. 

lln11 H3MepeHHII BenH'IHHbl aanp11JKeHHOCTH ~aI"HHTHOI"O non11, 

reHepHpyeMOI"O B Bb!COKOBOnbTHbIX coneaoanax, ncnonb30BanHCb 

!18T'IHKll Xonna COBeTCKOI"O H qexocnoBaUKOI"O npoH3B0!1CTBa, a TaK

JKe H3MepHTenhHble KaTyIIIKH, KOTOpble 6bmH cneuaanbHO CKOHCTpyH

poBaHbl H ll3I"OTOBneHbl nnH aToli uenH. llaT'IHKH Xonna, OTI"panya

pOB,'lHHbie B "aTanoaHoM none", o6ecne'IHnH H3MepeHHe B non11x 

..,_ 

150 .. 200 Ka C T0'IHOCTblO :!:. 1% ( TO'IHOCTb, npHI"Ol1H8ll 11m1 npaKTH

'leCKHX ueneli) 6ea TepMOCT8THp0B8HHII. 

MaMepHTenbHbie KaTyIIIKH IIIHp0KOI"O npnMeHeHHll He HaIIInH 

H Hcnonh30BanHCb KaK BTOpott HeaaBHCHMblli nyTb H3MepeHHII Ha-

nplllKeHHOCTH MaI"HHTHOI"O nonn. 

OcHOBHbie peaynbT8Tbl pa6oT, Ha OCHOBe K0TOpb!X HanHcaHa 

!1HCcepT81IHS1: 

1. CoanaHa ycTaHOBKa nnn nony'leHHSI HMnynhCHblX CHnbHbIX 

MarHHTHblX noneli C rpynnoli (4 MonenH) BblC0KOBDnbTHblX coneHOH

ll0B ( CM. pHC. 6 H 7) • 

2. Paapa6oTaHa TeXH0nDI"HSI H3I"OTDBneHHH, MeTOllHKa HCnbI

TaHHtt H OTpa6oTaHbl TeXHH'leCKHe_xapaKTepHCTHKH nnn BbIC0KOB0~bT

HblX MHOI"0BHTK0BblX llBYXKaTyIIIe'IHblX coneHOHll0B. 

3. nony'leHO MaKCHManbHOe HMnynbCHOe Mar~HTHOe none 

B coneaonne Mo11enn 1 ..:. 230 Ka. O606meHHh1li 061,eM BbICoK~ro 

nonn - 0,077 n. llnnTenbHDCTb nMnynbca - 6,25 MCeK. 

B coneaonne Mo11em1 III , c o6o6meHHhIM 061,eMoM 11om1 1, 115n, 

nony'leHa aanpnlKeHHOCTb nonn 134 Ka c llnl!TenbH0CTblO HMnynbCll 

18 MCeK. 
;· 

4. Paapa6oTaaa, uaroTosneaa u ucnb11'aaa cncTeMa nnTaHirn, 

K0Topan M0JKeT nnTaTb BbICOKOBOnbTHbie coneHOHllbl 

TOKOM Ha HanpnlKeHne !10 20 KB. 

12 
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Pnc. 6. O6urntt Bllll BbICOKOBOnbTHOI"O coneaonna Monenn I 

Pac. 7. O6mntt Bllll Bb!COKOBOnbTHOI"O coneaonna Monenn IV 
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5. _CKOHCTpyHpC>BaH, H3rOTOB/IeH ·11 IICilhiTaH' M8llO~a6ap1~~-~blK 

Bh1CoK0B011bTHb1ll TpaaccpopMaTop ( HBTT), B Ka'!~CTBe yno6aoro 
. •'.. .· 
HCT0'IHHKa Ill!TaHl!ll 3apllnOBOll CTaHUIIII OT ceTH B 380 B. 

6. npoaeneah1 TerrrroBbie 11cnb1TaH~ll Ha pa60'!11x · o6pa3uax 

BbICOKOBOllbTHbIX correao11n0B. 

,, .. 

Pe3y/IbTaTbl TerrrroBhlX l!CllbITaHHll na10T rrpaKTH'!eCK?e PYKO

BO,'.lCTBO -nrrll BbI6opa _BHna oxrra)K)leHl!ll II Teil/IOBbl~. pelKHM(?B ·abICO

KOBOribTHbIX coneHoHnoa ~p~ HX SKcnrryaTaUHH. 

7. Paapa6oTaHa H onpo6oaaaa MeT~nHKa 113MepeHl!ll Hallpll-
i - . . ' 

JKeHHOCTI! rrorrei1 150 -+ 200. KS C. llOMOIUblO naT'!IIKOB Xonna II; ll3'."" 

Mep.11TerrbHhIX KaTyweK c T0'IHOCTblO 3aMepa :t_· 1%. · 

80 npaKTH'!eCKII noKa3aHbl B03MOlKHOCTb H llpE!!!MYl!leCTBa, 

IICllOll_b30BaHl!ll 1130llllUIIOHHblX. MaTepHanoa SllOKCHna ll CTeKiiorrea-

··•;.·· 

... ~ •· . ,' 
·.:~ ·. -~..: 

.-, lo, ~ ... 
·.' r 

-.... \< 
~ >, • ... 

.•· .. 

Tbl llpll ll3rOTOBlleHl!ll BblCOKO~OllbTHhIX' co~eao11noa. YKa~aHHhie • _'.,, 

MaTepHallhI, KpoMe· .To~o,' '!TO ·01m·: Bb1n~p1K11aaioT pa6o'!ee aanplllKe- .. · .·.,, 

Hlle no 20 KB., ynoaneTBOpHTerrbH.O pa60Ta10T llpll MexaHll'!eCKHX 

ynapHhIX aarpyaKax. 

9. nonTaep>Kneao, '!TO nrrll rrorry'leHllll c11rrbHbIX 11MrryrrbCHhIX 

MarHIITHhIX nonell a cpaBHl!TerrbHO 60llbWllX o6oeMax·HaH6onee 

paUIIOHa/IbHO IWHCTpyllp0B8Tb II .1!3rOTOBllllTb MHOrOBHTKOBbie 

,correHollnh_I, KOTOpbie llllT!llOTCll TOKOM BblCOKOro H8llplllKeHll_ll•, 

CpaBHIITellbH0 00/IbWall IIHnYKTIIBHOCTb BblCOKO~~llbTHhIX correao~_noii • ' 
. .. 

ll03B0lllleT no MllHIIMyMa CBeCTII rrapa311THble BllllllHllll 11anyKTIIBHO-

qTelt llllHIIII II npyr11x srreMeHTOB ycTaHOBKII. Kaaarr~3aUllll srreKTpo~ 

saepr1111 aa BhICOKOM ·aanplllKea1111 K :Mec_Ty reaep11poaaa11S1 Mar7 

HIITHOrO llOllll 3H8'111T~llbHO yaerr11q11aaeT K.rr.n. CllC~eMi,i\·nHTamui. 

KpoMe Toro, MHOrOBIITKOBbie correHollnhI; BblilOIIHeH.iihie B a11ne 

MOHOllllTa co CTeKITO SllOKCllnHbIMII 6a.una1KaM11, ycnewmi crrp~BllSIIDT<;:ll ,, 

C MexaHU'!eCKIIMII aarpy3KaM11, B03H11Ka!OWIIMII B correao11nax OT 

a3a11~oneltcT~llll ToKa II Mara11Taoro norrll. 
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n II. T e p 8 T y p a 

1 •. n.r. MaKapoa. TTpenp.l!HT mum, 13-4186, nyoaa, 1968. 

2. n.r. MaKapoa, A.A. CMllpHDB.· TTperrpllHT OHHH, 13-4187, lly6-

Ha,' 1968. 

· 3.· n.r. MaKapoa. Coo6meaHe OHHH. 13-4582, lly6aa, 1969. 

4. n.r. MaKapoa. Coo6meHHe OHHH,. 13-4583, ny6aa, 1969. 

5. · n.n. KarraHTapoa, n.A. lleATIIHH. Pac'!~T HHJlyKTHBH0CTeA, rsH, 

1955. 

6.' B.B. MHxaAnoa. Pac'!ClT n KDHCTpyHpoaaHHe Bb1coxoao11bTHoA 

. arrnapaTypbI •. rsH, 1955. 

.1., n.M. T11xoM11poa. Pacq~T TpaHcqiopMaTopoa, rsH, 1953. ' 

8. B.P. Kapac11x. 4>H311Ka II TeXHHKa CH/IbHhIX MarHIITHbIX noneA. 

Ha11. 'Hayxa', 1964. 

9. K.H. l.fepanic. Snoxc1111Hhie KDMrrayHJlbI 11 11x np11Meaea11e. Cy11-

np0Mr11a, 1959. 

10. H.H~ Ea'{ypHH~ nnTall H30llllllllll BbIC0KOro HarrpH1KeHm1, rsH; 1963.· 

11. B. T ~ Peae. 311exTp11qecx11e KoH11eacaTop1,1. rsH, · 1959. 

12. H.n. Karaaoa. SneKTpoiin1,1e n ~OHHbre npeo6paaoaaTenn, '!acT& III, 

rsH, 1956. 

13. K.A. AH11p11aaoa, M.E. Eoropo11uuirnA, IO.B. Kopeux11A II E~M. Ta

peea. CnpaBO'IHHK no sneKTpoTexHll'!eCKIIM MaTep11anaM. ToM f , 

rsH, 1968 n ToM u , rsH, 1960 • 

14. K.A. Kpyr. OcHOBbI sneKTpoTeXHHKII. OHTH-HKTTT, 1936. 

15. K.A. Kpyr. Ocaoa1,1 sneKTpoTexn11xn. ToM .I H TOM D • 

focsaepro~3naT, 1946. 

16. n.A. Eeccciaoa. TeopeTll'!eCKlle OCHOBbl sneKTp0T8XHHKH. 'BbICW8ll 

WKOna', 1962. 

17. A.A. Bopo6&ea. Bb!COKOBOllbTHOe HCllbIT8T8llbH08 06opy11oaairne. 

rsH, 1960. 

18. A.P. fonoaaa, n.r. fpy11nacxnA, r.H. TTeTpoa, A:M. 4>enoceea, 

M.r. l.fnnllKHH. 3neKTpOTeXHll'18CKIIA cnpaao•IHHK, fSH, 1952 • 

19.' E.f. KoMap. YcKopHT8llH 38plllK8HHbIX 'ISCTHU. ATOMll3JlaT, 1964. 
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