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1. BBE,l(BHHE 

B HaCTO.JIIQeii: pa6oTe npHae~eHbi pe3ynLTaTbl MarHHTHbiX 
H TeMnepaTypHbiX . .HJMepeHHii, npoae~e7!fbiX B a~re3aTopax 
ABYX THROB CO cclJepHlfeCKHMH CTeHKaMJl: • CTeHKH BbiUOnHeHLI · 
H3 Hep)ICaBeiOIQeii: CTanH TOniQHHOH 0,5 MM. 06eqaii:Ka O~oro 
H3 a~reJaTopou c~enaHa H3 Hep)ICaBeiOu.(eii cianH l:Onll(HHoii: 
2 MM H HM~eT ~Ba ncKa )ICeCTKOCTH /WUaHrOyTbl/. O~eqaii:
Ka BTOporo a~re3aTopa H3rOTOBn~Ha, TaK )i(e KaK H CTeHKH, 
H3 CTanH TOniiuiHOH 0,5 MM. . 

Eno:K-cxeMa ycTaHOBKH·. npHBe~eHa Ha ·pile. .i.. ,L\nJI 
nonylfeHHJI· MarHHTHoro nonJI HcnonL30BanHcL napbl HMnyn:bc
HLrx KaTyweK, HMHTHpoaaawife I, ii H III cTyneHH c)KaTHJI, 
Ha KOTOpble pa3pJI)ICanacL eMKOCTL C. flapaMeTpi.. CTyneHeii: 
c:lKa THJI, HcnonLJyeMbiX a ycTaHoBKe .~np:Hae~eHbl·a -fa6nHue. 

- B cnyqae, Kor~a B KalfeCTBe HarpyJKH iipHMeHJinHCL 
napbl KaTyweK c HH~YKTHB:HocTJIMH .3,4 MT II 2,8 MF, 
eMKOCTL .. KOH~eHCaTopa 6blna paBHa 94 MKti> •. fipH pa6oTe~ 
Ha napy KaTylUeK C.HH~YKTHBHOCTLIO 150 :MKFHcnonL:Jo-

. aanacL eMKoc:rL, paBHaJI 140 MK4>. ,. 
B KalfeCTBe KOMMyTaTopa cny)IC.Hn HrHHTpOH ·c nocne· 

~OBaTenLHO .. BKniOlfeHHbiM ~O~HbiM. CTon6oM H. nipHCTOpHbiH · 
CTOn6. QenL o6paTHOH nepe~apJI~KH eMKOCTH .C H·:iap.ii~ble 
uenH Ha pHi::yHKe He noKa3aHbl. 

~ 

2. H31iEPHTEJihliAJJ AHIIAPATYPA lc· 

H3Mepe~HJi ~~~ynLCHbiX:-,:MarHHTHbiX noneii .D~OBo~n:HcL 
C UOMOuiLIO:xonnoBCKOro HMnynLCHoro :MarHliTOMeTpa'MHX-
1, pa3pa6oTaiiHoro ·a OHMY~ EnoK-cxeMa MarHHToMeTpa 
npe~cTaaneHa:·Ha pHc~: 2~ a ·apeMeHHble ";AHarpaM:Mbl; noJic
HJIIOU{He pa6oTy MHX -1, ,; Ha pHc~ 3. 
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Puc. 1. EnoK-c.xeMa ycTaHoBKH~ 

-
-' 

MarHHTOMeTp _ HMe_eT .z:tBe. ocHOBHLie qa_CTII. Bxo.z:tHaa . 
H3MepHTeJlbHaa "'aCTb COCTOHT H3 6nOKOB YCHllHTeneii, 
6noKa MO.z:tYHBTOpa, CTa6HllH3aTopa TOKallHTaHHB,ItaT"'HKOB 
Xonna /JI.X/ H HCTO'IHBKOB nuTaHHa .z:tnJI 3THx 6noKOB. EnoKH 
YCTaHaBJIHBaiOTCB B CTaH,ItapTHOH KOP3HHe ,_'';:8.HIIIHa" R pac
nonaraiOTCB · B6JIH3H H3Mep~eMoro MarHifTHoro nona. 3Ta 
"'aCTb MHX -1_ coe.z:tHHaeTcB: Ka6enaMH .z:tnHHoii .4 _M c .z:tBYMa 
H3MepHTeJibHLIMH WTaH"raMH. B KOHU,e KruK){OH WTaHrH .z:tniiHOH 
1,5. M ~ Cel.feHHeM 14 X _15 MMpaCllOJIO:lKeH:bJ: .z:taT.llHKH ·~onna,: 
llllOCKOCTb .KOT-OpLIX YCTaHaBJIHBaeTCB nepneH,ItHKynapHO OCH 

'. ,· ' .. 
lliTaHrH HnH B.I{Onb He e.. _ , _ 

PerucTpanuoHHo- ynpaBn~~naa 'laCTb npu6opa .coe.z:tH
HeHa C BXO.I{HOH H3MepHTenb.HOH "'aCTbiO 50,-:MeTp(>BLIM 
Ka6eneM H llpH · Heo6,XO.I{HMOCTH. BLIHOCHTCB B . .z:tpyroe' MeCTO. 
B 3TY "'aCTb MHX..-1. BXO.z:tHT 6noK CbopMHpoBaHua H xpoHH-: 
POBaHH·a HMnynbCOB, 6JIOK BpeMeHHOH 3a,llep:lKKJ!, 6JIOK aHa
noro.-u_Hci>poBoro npeo6pa3oBaTemi /AIUJ/,_ KOTOpLie-p~_cno:
JIO:lKeHbl B KOj)3HHe ''BHWHa", a TaK:lKe OT,ItellbHLIH. 6JIOK _ 
llHTaHua Ana 3Toii KOP3HHLI. KpoMe Toro, B npoi{ecce 

5 
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uacTpOHKH MarHHTOMeTpa acnonL3yeTCH ~H$poaou aonLT
:MeTp /UB/ TR -1.652 H_ 2-nyqeaou oc~annorpa$ Cl-55. 

B. Ka'leCTB~ MarHHTo-qyacTBHTenLHLIX 3ne:Meuio:B ac
nonL3oBanHcL ,n;x THna ·x-5.11, HMeiOIIUie pa3MepLI qyacT
BHTenLHOH o6naCTH lxlx0·~2 MM, TKH ""0,03~/°C, HOMH-· 
uanLHLIH TOK nU:iaHHH ·"' 100 · MA H 'IYBCTBHTEmLuoc·'i'L 
'""10 MKB/Tc •. 0TuocaTenLHO HH3KaH qyacTBHTenLHOCTL 
)J;X, BnHHHHe H3MeHeHHH:ieMnepaTypLI, a TaK)Ke HH~YKTHB
HLie- uaao~KH ao axo~HLIX .~engx· npa6opa, conyTCTBYIDIIUie 
H3Me·peHHHM HMnynLCHLIX noneH, 3aTpy~HHIOT npoae~eHHe 
ai.icoKOTO'IHLIX H3MepeHHH. ~poMe Toro~ ~Ka3LIBaeT<?H anag
HHe •.. BpeMeHHLIX napaMe~p«;?_B; TO'I_HOCT:.:- CHHXpOHH3a~HH HnH 
npHBH3Ka K HCCne~yeMOMY HMnynLCHOMY non10, MrHOBeH-

. HOCTL H3MepeHHH H .T .~. · B: MarHHTOMeTpe HCDOnL30BaHLI 
CDe~HanLHLie MepLI ~ng llOBLIWeHHH· TO'IHOCTH llpH-
Gopa. . llpoae~eHa yKna.u.Ka no.nao~H~Hx :.meKTpo~oa 
)J;X ~ng MHHHMH3a~HH ~~HTypa B o6naCTH ~aT'IHKa, 6H$H
n.ilpHO nepeKpy'leHLI XOnnOBCKHe H TOKOBLie DpOBO~a, HC
nonL30BaHa He'lyBCTBHTenLHaJJ -~-· CHH$a3HOH HaBO~Ke CXeMa 
ycHnHTeng XOnnOBCKOrO Hanpg)KeHHH, 3KpaHHpOBaHLI BXO~
HLie H3MepHTenLHLie ~eDH. 

. ·0~HOH H3 3$$eKTHBHLIX Mep CHH)KeHHH BnHHHHH HaBO~OK 
HBnHeTCJi DOBLIWeHHe 'IYBCTBHTenLHOCTH )J;X. lfj OCHOBHOro 
COOTHOWeHHH ~ng ")J;X; · • 

~-·- ·u~ == ·ISx r: ~ .. :· ,· -
r~e- U x ~ HaripH*eHHe Xonna, K,(- -nocTo.ilHHaH Xonna, 
I ·-- TOK· nHTaHiiH-·,D;X,·· B- BHewHee MarHHTHoe none, BH~Ho·, 
'ITO 'IYBCTBHTenLHOCTh nponopuaoHanLHa TOKY I ·. MaKcH
ManLHaH aeJiH'IHHa "I- onpe~enHeTCH ~onycTHMLIM pa3 orpe
BOM )J;X. HMnynLCHLIH XapaKTep H3MepeHHH npH He6onLWOH 
'laCTOTe DOBTOpeHHH H CTpeMneHHe·KMrHOBeHHOCTH.H3Me
peHHH, Bee 3TO CllOC06CTByeT npHMeHeHHIO 'aMnynLCHOrO 

· nai'aHHH ,n;x noa~a~weHHLIM ·ToKoM/31. llp&~nHTenl.HoCTH BM~ 
nynLca·. i H qacToTe ·noaTopeHHH ,r· ~onycTHMo yaenH'IeHHe 
ToKa nHTaHHH npa coxpaHeHHH neperpeaa,IJ.X: I · =I (Tv ) 112• 

BLICOKOe 6LICTpo~eHCTBHe )J;X ll03BOnHeT ·DpHMeHHTL MH
TenLHOCTH HMllYJ1-LCOB ·nHTaHHH T"" 1-- MKCeK, ·'ITO. ~npH ·10- . 
20-KpaTHOM npea~a~weuaa ·I · pa3pewaeT. HMeTL cKopocta 
llOBTOptfHHHv ==1 KTfl. ·· 

6 

B MHX-1. TOK nHTaHHJI 6Lin al:.l6pau ""1 A; T:e. qya
CTBHTeni»:HocTL )J;X llOBLlWeHa Ita nopH~OK H COOTBeTCTBCHHO 
cua>Kelio :Bn:HHHHe uaao~oK. .ItnaTenLHocTL a:Mnyn:bca riuni
iutg paBHa ;,. 12,5 MKCeK, 'laCTOTa H3MepeHHH "' 1 Tt~. 
lleperpeB ,n;x 3Ha'IHTenLHO MeHLwe ~onycTHMoro. 

,D;n.ii ~ononHHTenLHoro noaLIWeHHH ypoali1I -~ caruana c 
)J;X; 'ITO oco6eHHO Ba)KHO npH HH3KHX H3MepHeMWX MarHHT
HLIX nonHx, npuMeHeHLI wupo:Kono.riocu~a~e HHTerpanLH.Lie 
onepau:Holiuwe ycanaTena THna 1YT401. HMeH :Manwu npa
:Be~Eni:Hi.m BXO~HOH ~peAtiJ, .I(H$$epeH~HanLHLIH BXO~, CTa-
6ariLiiLie :Man~a~e Ko3$$a~11e:Hi-i.I ycaneu:HH, nci.riocy nponycxa
ua.H 1 · MTt~, · oaB: c ycnexoM: aLmonliiroT ponL ycHnHTenii. 
CHrHaJia c ,n;x, a. TaK:>ice . licnonL3YIOTCH NIJI KOMneiidtitiiH 
He3:K:BiuioTeHuaanLuocTH ,n;x H rio~aaneHHH cHHclia3:tioif ua
ao.zilcli. Yc:HniiTeJiL o6eciiei{aaaeT Ha ·· awxo~e a'MnmiTy~y 
~o 3 B np:H Harpy3Ke Ha 50-o:M:HLIH xa6enL., 

H3MepeHHH II per:HcTp~ii.tHH u::M:nynLcHoro Haripn<eiiag :Ha 
awxo.I(e ycim:HTeng · npoii3ao~JiTcg A.Qll ~Tuna LAS Mo.zfena 
.243' HMei91UHM. 256 xaaano:B il BH.zuiiCa~IO B ~Bolii{lioMKO~e· •.. 

B MHX -l llHTaiiae' ,n;x ocy~eCTB~IeTCH OT CTa6Jiniba
Topa IiOCTOIHHoro TOKa, BMeiO(tierO ci'a6BnLHOCTL ,,;0,01~. 
,IJ;Jig nonyqeua~ HMnynLcHoro ioxa tt:HTauag· ,D;Xnocne~HBH 
no~KnroqaeTcH 11epe3 lcoii~eHcaTop K :Bbixo~y cTa6ana3aTopa 
TOKa. Ty~a *e llO~KmoqaeTc.H ynpaanJ.eMLIH TpaH3HCTOpHLIH 
ICmoif. B HopManLHo:M: cocfoHHHH xmoii oTKpLIT, il ToK ~epe3 
,n;x ire a.neT. Kor~a xn1011 3anapaeTcH BMny.riLcoM :Mo.ny
mi~Hii Ha KOpOTKOe BpeMJI, TOK llOCTynaeT B uenL IiBTtUiHH 
,n;x. 3a speMH HMnynLca KOH~eHcaTop He3Ha>iHTenLHO 3apg-

. *aeTcs B He anage-f aa :BenH'IBHy _ .ToKa c-1-a~lina:iaTopa. 
TaKHMo.06pa30M, CTa6HnLHOCTL aM:nniiTy~J.i HMnynl.ca TOKa 
llHTaHHH ,IJ;X onpe~enHeTCH CTa6BnLHOCTLIO riOCTOHHHOro 
TOKa. CTa6HnH3aTopa, a ee MO)KHO xanH6poaaTL no xia$pOBOMY 
BOnLTMeTpy /.QBh KpoMe Toro, HaJJHqae KOH~eHCaTopa B ~e
UH llHTaHHH ,lJ;X. npe~oxpaHHeT nocne~HHl QT BLIXO~a H3 CTpOH 
npH MHTenLHOM llHTaHBH llOB.LIWeHHLIM •. TOKOM B cnyqae 
HeHcnpaBHOCTH Kmoqa HnH ycTpOHCTiia ynpaaiieHH.H. 

llpo~ecc H3MepeHBH B MarHHT.OMeTpe Ha'IHHaeTCH C no
CTynneHHS Ha bXO,it 6no:i<:a clJopMHpoaaHHH H XpoHHpOBaHHH 
aileiinie:ro' clllixp(r8i.(nynica:, KOTopi.lii '~(;W'IHO CJIY~'f- 3a
nytl<aroiuaM H M1i :ii:KriiOlieiiHJt H:Mnyiii;cci: MarHHTHoi:o •.. nons 

,. • • ' • . • , c • • . " < ~ '- ' ! ~ •.' > ;;_,. • • .., ::.. 

. ~- . - .-.: .. ·~ ' 
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/p_Hc. 3a, ;:6/. Bo3MO)KeH py11Hoii pa30Bblii 3anycK HnH 
3i:tnyCK OT BHyTpeHHero TeHepaTopa- 500 T11. CHHXpOHM
nynhCbl , _ cl>opMHpyiOTCH H npcTynaiOT .}I 6.J!OK _ ynpaBnB:eMOH 
apeMeHHOH 3a,ziep)KKH. . ~TOT .6noK onpe,llenaeT HY)KHbiH. 
MOMeiiT H3MepeHHH.cMarHHJHOro nona /pHC •. 3r/ •. HMnynhC 
C BbiXO,lla 3a,llep)KKH npeo6pa3yeTCH O,llHOBH6paTOpOMB-npg
MOyr.onhHbiH : HMnynhC .. - • MO,llynH~HH. C ' ,llnHTenhHOCT:biO 
;;,12,5 -MKCeK. 3aTeM. OH cl>opMHpyeTCH _no aMnnHTy,lle~ o6pa
-3YH ,.IlBa ·KaHana. c BbiXO.IlHbiMH· HMnyn~>caMH -0,8 B H +~ B 
/pHC. -~p;,ef.· ITo 50-:-0.MHOMY Ka6eJIIO O,llHH H3 HMnyn:bCOB 
nocTynaeT B .6noK MO,llynJi~HH ,llnH ynpaaneHHJl:TOKOM qepe3 
,ZJ;X /pHC. 3 .M· j; BbiXO,llHOH HMnynhC 6noKa 3a,l(ep)KKH, . 
KpOMe ,. 'TOrO, npeo6pa3yiOTCH ,llpyrHM O,llHOBH6paTOpOM. B · 
npJIMOyronhHbiH HMnynhC. : C ,llniiTen:bHOCThiO . == 9 MKCeK. 

/pHc. 3)1(/. 3a,llHHM ci>POHTOM 3Toro· H:~myn~>ca 3anycKaeTCH 
TpeTHH O~HOBH6paTop, ablpa6aTb1BaiOUUIH KOpOTKHH, MeHee~ 
1. MK,C.eK, CTpo6-HMnynhC /pHC. 311/. IIocne,llyiOIIUIH. ~acKa,ll 
HMeeT ,llBa BhiXO,lla CTpo6-HMny~~Ca C aMnnHTY)l;OH -0,8'BHa 
50 OMax •. CTpo6"-H;MnynhC no.n;aeTc~: Ha AIUI H onpe.n;enxeT 
MOMeHT H3MepeHHX MclrHHTHOrO nQnJI. BpeMeHHble COOTHOWe-

~~ 

. ·:. [~--~~------!~-~~~=~~~~~]--
. Piic. 2. BnoK-cxe:Ma MarHHTolrie.Tpa." MHX'-1. .I - 6no:K cl>op
MHpoaaHHH .li XpOHHpOBaHHH HMnynl;coa /ci»AXII/. II -:. 6JIOK
MO,llynHTOp,- CTa6HnH3aTop TOKa:· np.;· 6noK YCHnHTene_ii. 
IV - 9noK nirraHHH. 
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HHH HMnynhca M(),IJ;ynH~HH H CTpo6-HMnynhca Bb16paH1d TaK 
/PJ:IC:· 3_H,H) ~'ITO A.QII -t~KCJ:IPYeTaMn.~~TY:n_Y ~M,n,yn~>c_a, ~~~ 
CTynaro~ero_ Ha ero BXO.Illl KOH~e_ HMnyn:bca MO,llyn.s:~HH, KOr,lla 
nepexo.n;Hwe npoueccLI BO Bxo.Iilloii ~enB:'oT HMnynl.ca nHTaHHg 
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31l~ll~'IHB~IOTCH • 
. CKa3aHHOe BbiWe OTHOCHTCX K li3MepHTenhHOMY KaHa-

ny 1~ ·BTopoii KaHan HcnonL3yeica·]lna Ha6illO.n;eHHx aiAa 
HMI_Iyn:bca MarHHTHOro nona' no -O~CUHnnorpaclly. TpaH3HCTOp
HbiH KJIIO'I KaHana 2 ynpaanaeTca HMnyn~>coM :Mo,llyns~HH 
AmiTen~>HocT~>Io."' 0,7 .M~eic. /pHc. 3 lc/, :KoTopwifcl>opMHpy
eT~JJ; O,llHO,BRGp_aT~PO¥ B ~I;J;9;,Ke --~O~)'~H~HH. 3.~~y~~--ii~Ho
BH6paiopa 'ocyUiecTBIDH~i'c11 clillxpoii:MuynhCOM nH6_o ,llO 3a
·,llep>ICKB:~ -~6o ;nocn'e·3aAeluKU'.'j·aKHM o6pa30M~ TOK qep~3 
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)];X 2 npoTeKaeT B Te'ltmHe ""0,7 MCeK/pHC. 3M/, H B Te~ 
qe'H:Iie :non:i BpeMeHH Ha BLixo~e yc:imuTenJI KauaJ1a 2 noJIB-. 
mi:eTCJI CHrHan: onpe~enJieMbiH CytqeCTBYIOUUIM B !HOT ne
·puo~ ·:MarHHTHbiM noneM /puc. 3 n/. 3TOT -CHrHan Ha6JIIO~a
eTCJI Ha :·3KpaHe OC~HJIJIOrpaliJa O~HOBpeMeHHO CO CTp06HM
nynbCOM /Ha pa3Hb1X nyqax/, -.iTO ll03BOnJieT Har~H~HO 
onpe~enHTb ·ux. B3aHMHOe nono)l(eHHe. 

3. TOqHOCTh MAFlmTHMX H3MBPBHHif 

llepe~ uaqan'?:M H3Mepeuuii Tpe6yroTCJI nporpeB npu6opa · 
B Te'leHHe 1 qaca H He06XO~HMble KOppeK~H. C llOMOUU.IO 
U B; npOBep.ReTCJI BenU'IHHa TOKa llUTaHHJI )];X, Ha BbiXO~e 
ycunuTeng·' YCTaHaBnuaaeTCJI HanpJI:>KeHB:e CMe~eHUJI, COOT
BeTCTBYIO~ee Tpe6yeMOMY ~uami3oHy ·H3MepeHHR Mar
HHTHbiX noneii. C noMo~bro oc~unnorpaliJa KoMneucupyeTcs 
He3KBUllOTeH~uanbHOCTb )];X.·:· 
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llocKonLKY MarHHTOMeTpOM MO:>KHO U3MepJITL;H· DOCTOJIH
Hble MarHHTHble nonJI, TO O'leHL y~06HO npoBO~UTL KanH6-
pOBKY MHX -1. B nocTOJIHHbiX MarHUTHbiX nonJix, KOTOpble 
U3MepSIOTCJI JIMP-MarHUTOMeTpOM C TO'IHOCTLIO 10-4-10-S. 
TaKaJI Kanu6poBKa npoae~eua, a cooTBeTCTBYIOUUie rpa
~yupoBO'IHble KpHBLie ~nJI pa3HbiX CMe~eHUH npuae~eHLI Ha 
puc. 4. . _ . . 

KaK noKa3LIBaeT paccMoTpeH.He TO'IHOCTU · ·pa6oTLI oT
~enLHbiX y3nOB MarHUTOMeTpa, BenU'IUHY o6~eii OTHOCU
TenLHOH . norpeWHOCTU U3MepeHUJI: MarHUTHbiX noneii MO:>KHO 
O~eHUTL KaK 

±0,1~ ±0,5 Fe± ·1 ·KaHan. 
llepable ~Be ·cocTaBnJiro~ue onpe~enJIIOTCJI cTa6unL

HOCTLIO llUTaiO~ero ·,[(X TOKa, ~peiliJoM YCUJIUTeneii, TeM
nepaTypui.J:M~ U3Meue~uJIMu napaMeTpoa JJ;X. YKa3aHHble 
aenu'IUHLI ~ocTuraroTcJI nocne npe~aapuTenLHoro nporpeaa 
npu6opa npu Kone6auuJix auewuei(TeMnepaTypLI B npe~enax 
±2° C. llpu 'MaJILIX MarHUTHLIX nonifx:,.OCHO]JHYIO pOJIL urpaeT 

. BTopoii qneu o6~eii norpewuocTJt, 'orpauu<iuaaro~uii qya
CTBUTeJILHOCTL MarHUTOMeTpa. <' llocne·~HJIR COCTaBJIRIOIUaJI 
sanseTcs norpewuocTLIO ~ucKpeniocTu.<,; AIJ.II, KO_ Topas . ' -
B ~aHHOM ·npu6ope ~aeT , OTHO.CHTe.rfLHO 6oJ;iLWOH BKJia~, 
llOCKOJILKY AIJ,n· 'UMeeT ucero 256 KaHano.B. HeKOTOpoe . 
OTHOCUTeJILHOe CHU:>KeHUe 3TOH norpe~HOCTU ~OCTUraeTCJI 
BBeAt;~HUeM · OTpU~a TenLHOrO • npe~BapuTenLHOrO '··CMeiUeHHJI.c 
Ha BbiXO~e ycunuTeJIJI~ - ·.,. · · ·· ' . - ,:._<ilc-'· •· ,._ 

llorpeWHOCTL OT HaBO~OK MO:>KHO, B npUHL(Une~ UCKJIIO· 
'IUTL, U3MepUB TOnLKO CUrHaJI ~aBO~KU npu OT~JIIO'IeHHOM 
llUTaHUU ,[(X U Bbi'IUTaR ero U3 llOKa3aHUJI MarHUTOMeTpa. 
06LI'IHO uaao~Ku ~aroT curuanLI MeH-ee ~1- Kaua.n:a .ua AIJ.II, 

·- , • ...._. ·"' . -- " - "" r -· . -· - -' --

U cy~eCTBeHHO He .. BJIURIOT Ha OKOH'IaTt;~JILHYIODOrpeWHOCTL •. >r. 

H9nonL3Y~~a; -~-: MHX:l~ au'ano~~aaa ~-apeMeuua~. 3a'"· -
~ep>KKa KanuQpoaanacL no !JCL(unnorpaliJy. To'IHOCTL 3a~aHUJI -!' 

3a~ep>KKU COCTaBnReT"" 5~, a ee ~UTeJILHaJI CTa6UJILHOCTL:_·· 
""0,2~. · ·Tai<uM o6paaoM ,uccne~oaauue pacnpe~eneuuii·. :Bo 
apeMeHU. MarHUTHLIX •.. noneii, OC06eHHO .BLICOKO'IaOJ"O:rHLIX,:- . 
nony~~IOT~~ Q.TIIOCIIT.~nLHO. rpy6b1MU.;llpu Jl3Me'p.~HUJIX_aMn:- :: 
JIUTY~bl- UMllYJih(;OB MarHUTHoro_ nons B o6naCTU. M!i;KCUMyMa 
yKa3aHHaJI ae CTa6HJILHOCTL 3a~ep:>KKU,_ MallO· cyiU;~CT,BeJIH~. 

B o6~y10 OTHOCUTeJILHYIO norpeWHOCTh U3MepeHUH Mar-

II 
.j 
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Puc. 5. Pacnpe~eJieHHe 3HaqeHuii MarHUTHoro non.JI npu 
•HeU3MeHHOM nono:>KeHuu ~aTquKa XoJIJia. -

L 

HUTHbiX noneii BXO~UT .H norpeWHOCTL, 3aBUCJI~JI OT CTa-
6UJILHO-CTH DUTaiOuiero UMnyJILCHLie KaTyWKU TOKa, KOTOpbi~ 

· ~OJI:>KeH nOMep:>KHBaTLCJI nOCTOJIHHbiM-~JIJI ~aHHOH cepUH U3-
Mep(mB:ii. B HaCTOJIIQeii pa6oTe llOMep:>K.Hml.JIOCL llOCTOJIHHbiM -
HanpJI)KeHue Ha pa3p.JI~Hoii eMKOCTu- c ToqHoCTLIO"' 0,2~.-

~JIJI Ol{eHKH TOqHOCTH MarHUT.HbiX U3MepeHUH B ycTa- -
HOBKe 6biJia iipoae~eHa 'cep.HJI 3KcnepHMeJITOB IIpU HeU3-MeH: 
HOM nono:>Keuuu;<naTquKa XoJIJia~ Pe3yJILTaTLI noKa3aul.t.Jia 
puc. -5~ A6cOJIIOTHaJI. 4JniOKTyanuJI pacnpe~eJieHiiJI puc •. 5 
COCTaBJIJieT I!J. = ±0,48 rc. . 

. ,_ ~-
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4. PE3YJihTATM MAFHHTHMX H3MEPEHHH;: 
. ' 

,lJ;JIJI Ol{eHKU UCKa:>KeHUH UMnyJILCHOrO MarHUTHOrO nOJIJI, 
Bb16opa onTUMaJILHOH ~JIHTeJILHOCTU.UMnyJILCa TOKa B Ka
TYWKaX, Bb16opa onTUMaJILHOH KOHCT.PYKUUU a~re3a'N>pa 
MarHUTHble U3MepeHUJI npoBe~eHLI Ha ~BYX · MO)J.eJIJIX a.u.re-
3aTopa npu )J.JIUTeJILHOCTU UMnyJILCa TOKa 0,5 U 1;8 MCeK • 

4.1 .. H3MepeHUJI MazHumHozo noJiR e KaMepe 
a6ze3air10pa nj)ii 'o.(lumeAbHocmu uMriYAbca _ 
moKa 0,5 MeeK - . · · 

(' 

Cepu.JI MarHUTHi.xx 'il3MepeHuii npu ~mhenLHOCTU uM
nyJILca ToKa 0,5 MeeK npoao;:uinacL ua a.u.re3aTope c TOHKOH 
o6eqaiiKOH C. ·napoii UMnyJILCHbiX KaTyWeK 1-ii. CTyneHU. 
Pe3yni.TaTbl 3KcnepuMeHTa npuae.u.eHLI Ha puc:· 6,7. Ha .... ~ . - .,. ~ 

..,~~~per) 

;[lQ 

100 

-, ' ,J ._.: (. • J~ .. 

2JD 

···:; 

-''' .-- ,._, --.~ .: ' "'~ 

~ :. -. 

- _, ~~~ ,. ·.r ;, :-

.I 
! 
-'. . to_ 211 · JO - - 1t11 R(~i.J 

--Puc. 6. PacnpeAeJieHue MarHHTHoro non.JI no pa.u.uycy 
I cTyneilu c:>KaTUJI "npu )J.JIUTeJILHocTH u!dny.JThca- :ToKa 
0,5 MKCeK. Kpuaa.JI l - ,none 6e.3 a~re3aTopa.-Kp_uaaJI 2 
none B a.u.re3aTope c -TOHKoii o6eqaiiKoii.-

13 
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Puc. 7. BpeMeuuwe .nuarpaMMW MarHBTHoro nonJI npa 
,nnBTenhHOCTB BMnynLca TOKa 0.5 MCeK j· CTyneH·B C:>Ka
THJI~ KpHBaJI 1 - none Ha pa,nuyce R~ 0 6e3 a.nre3aTopa, 
ocTanLuwe I<paswe - none B a.nre3aTope c TOHKoii o6eqaii
Koii ua pa,nuycax R ~ 0; 20, 40 eM. 

-~· 
puc. 6 noKa3auo pacnpe,neneuue MarHBTHoro non.11 no 
pa;iuycy B a,nre3a!ope /KpBBaJI 2/ H 6e3 uero /KpHBaJI1/. 

. Bu.nuo, 'ITo· aMnnBTy,na noJIJI na,naeT npu BHeceHBH a.nre3a-
. Topa npaMe{mo ua == 30~ ua pa,nuyce ·'R=O. KpoMe aMnnu- . 
Ty,nw DOnJI, H3MeHJieTCJI H l}lopMa . BMnynLCa MarHHTHOrO 
noliJI. KpusaJI 1 cooTBeTcTsyeT BMnynLcy non.11. 6e3 a.nre-
3aTopa, OCTanLHLie KpBBble ~OKa_3_biBaiOT «~'~~pMy BMny~LC
HOrO nonJI BO BpeMeHB npB BHeCeHHB a,nre3aTOpa Ha pa,nBy-
cax R ·,;, 10 20·40/ CM ·.: '- •. ,. •. .,, '. ·'··' - . ··. ~ ... ·'·• t~ '9 t ··.·-----~~""'-~-· ·"''· ~li·.·- _,;_· ,. __ ,~... .• ... "' 

·· 3aiia3,nwsauu·e BMnynLca ~aruiiT~oro • rionJI· so.,spe:Meuu 
OTHOCHTenLHo- HMnynL.cac ~ :" ToKa . a Ka;ywlcax .nocTurieT 
co-i-eH MBKpOCeKyH,n. .. ' ... ' -~:<: ,.;~· . :.~ • ;· . • •. ~· . 
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4.2. H3MepeHue Ma2HU11lHozo no.11x a KaMepe 
aoze3a11topa npu_ OAUI/le.llbHOclliu UMnyA&cci 
JfOKa J ,8 MCeK ·i.'" 

-~·· 

MarHHTHble B3MepeHBJI npu ,nnBTenLHOCTB HMnynLca 
TOKa 1,8 .MeeK nposo.nunucL a .nsyx Mo,nenJix a.nre3aTo~:.' 
B MO,nenu. a,nre3aTopa C MaCCBBHOH o6e'laHKOH, HMeBWeii. · 
,nsa ,nBCKa :>KeCTKOCTB /uinauroyTbi/, B3rOTOBneHHLJe. B3. . . . ,. .. 

uep:>KaBeiOIIleii cTanu . ceq~uJieM ... 400 MM ~il a :M~.ri~nu 
a.nre3aTopa, o6eqaiiKa xoToporo 6wna swnonueua_. B3 uep- · 
:>KaBeiOU{eii cTanu TOnll\HHOii 0,5 MM. CTeHKB. o6eu:X i.4o,Aeneif 
BMenB cl}lepB'IeCKYIO l}lopMy B K3rOTaBnBBanBCL B3 Hep)KaBe-:' 
IOU{eii cTanu ToniQBHoii 0,5 MM.. . •· · · · · 

; Ha/~J---.;.___ 
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.. ~"' 
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0 
. . s tO 1.1 111 .IS Jl1 u. :., tf JO ~~~- i • 

fac:~' _a~ Pacnpe.neiieuue MaruBTHoro nonJI no pa.nuycy . 
l cl-yneuu c:lKaTBJI npil .nnul-en:LHOCTH BMnyn:Lca TOKa 1,8 .MeeK. 
KpBBaJI· 1 - none 6e3 .a,nre3aTopa. KpBBaJI 2 -·none B a.zire-
3aTope C MaCCBBHOH o6e'laHKOH. . . 

..... ·~;-
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p·Hc: 13. BpeMeHHble ,nHarpaMMLI MarHHTHoro non11 - · Ill 
cryiieHH C)l(aTHJI. KpHBaJI 1 - none 6eJ a.nreJaTopa, :oc

.TanLHble KPHBble--- none a a.nreJaTope c MaccHBHoifooe
:qaii:Koii Ha pa3HLIX pa,nHycax. 

"· 
·~ 

Ha pHc. 8-13'.npHae,ne~bl peJynLTaTLI_HJMepeHHii Mar
HHTHoro non11 a a.D.reJaTope_ c. Mac~HBHoii' _o6e'laiiKoii npH 
:SKniO'IeHHH Tpex nap KaTyWeK, HMHTllpOBaBWHX TpH CT_yneHH 
C)l(aTHJI. Cne.ziyeT OTMeTHTL ,.cymecTa.eHHble noTepH a aMnnH
'!.Y.D:e nonJI H JaMeTHble <liaJOBble· ~HCKa~eHHJI npH pa6oTe 
c nepaoii cTyneHLIO C)l(ai'HJI. 3Til HcKa:>iceHHJI o6y·cnoaneHbl 
BHeCeHHeM wnaHrOyTOB.·H ~a~CHBHOH o6e'laHKH •. 

Ha pHc. ·14-19 npe,ncTaaneHbl peJynLTaTbl HJMepeHHJi 
JIMnynLcHoro MarHHTHoro non11 B a.nreJaTope c TOHKoii 
o6e.'tfaii:Koii · npH-BKiiiO'IeHHH Tpex cTyneH:eii . C)l(a THJI. 

18: 
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PHc. · 14. Pacnpe.neneHHe MarHHTHoro nonJI no pa,nHycy 
I ·cTyneHH C)l(aTHJI. KpHBaJI 1 - none 6eJ a.nreJaTopa, 
KpHBaJI 2 - none a a.nreJilTope c TOHKoii o6e-'laiiKoii. · · 

llpH . cpaBHeHHH peJynLTaTOB HJMepeHHH HMnynLCHblX·•. 
ManiHTHi.Ix noneii a paJHblX Mo.nenJix a.nreJaTopa MO)I(HO~-

• <of' - • ' 

_c.nenaTL cne,nyiOJl\He BblBO.D:LI: 
1. CymecTBeHHoe aniiJIHHe Ha aMnnHTY.D:Y H lPalY HM

nynLca MarHHTHoro non11 oKaJblBaeT TOnll\HHa o6eqaiiKu·, ;,· 
60KOBblX CTeHOK H naTpy6KOB a,n~:eJaTopa, nOCKOnLKY 01;':-.•. 
nnoma.nH nonepe'IHoro ce'leHHJI 3THX 3neMeHTOB JaBH~HT 
aMnnHTy,na H IPaJa ToKoa, Haao.nliMLix a cTeHKax KaMep'bl. · · 

2, AMnnHTY.D.Hble H «!JaJOBble HCKa)l(eHBJI HMnynLCa ~ar-. 
HHTHOrO nonJI MO)I(HO yMeHLWHTL, yaenH'IHBaJIAJIHTenLHOCTL 

. . -~ . . 

HMnynLCa. TOKa, 'ITO npHBO,D:HT K Cy)l(eHHIO cneKTpa HMnynLca 
.. H. COOTBeTCTBeHHO yMeHLWeHHIO BnHJIHHJI HCKa)l(eHHH BLICOKO-

~ . . -· . .. ' ·.'- . -
'laCTOTHLIX COCTaBnJIIOll\HX cneKTpa HMnynLCa TOKa. . ., 

. HMnynLc·'1-oKa B KaTywKax,. a cne.noaaTenLHO, H HMnynLc ~· 
nonB HMeeT ·«!JopMy KOCHHYCOH,nanLHOrO HMnyriLca,- cneKTp 
KoToporo onHcLiaae'i'cJI cne.nyroiQeii «!JopMynoii /2/ . . . . ~ 

.19· 
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Pac~. 19. BpeMeHHLie ,IUiarpaMMLI MarHBTHOI"O nonJI 
:III ~:-c:ryneull· c>KaTBJI. KpusaJI· l - none 6e3 a.nreJaTopa, 
ocTam.liLI:e xpuswe - none a a.nre3aTope c TOHKoii o6e'laii
xoif:Jia paJ.riB'IHLIX pa.n.liycax. 

r 
cos (L) ~. ·~ 

2 s 
g 2 T 2 

1-(-w-) 
TT 2 

' 2 . . 
r.z:te r - )VIHTenLHOCTL HMnynJ>ca, g = ~ Ur , OU - aMnna-: 
.• . TT 

; TY.JJ.a BMnyn~oca. . 
· · B .nuana3oHe uccrie.nyeMLIX 'I~CTOT 3KBHBaneHTHYJO cxe.-: 
MY KaMepLI MO>KHO npe.ncTaaiiTL KaK nocne.nosaTenLHO 
-~Kmo'leHHLie HH.JJ.YKTHBHOCTL Lk a_ conpoTHBneHBe Rk. Aw- ' 
~nB~y,na TOKOB, Ha_BO,JJ.BMLIX B CTeHK~X KaMepLI_, 3a~!:!CBT OT 

. reoMeTpHH pa3MellleHHJI BMnynLCHLIX KaTyWeK H KaMepLI. 

22: 

'. 

cl>a3a _ HaBO,JJ.HMLIX TOK~B 3.~BHCHT OT .O~HOWeHBJI BH.ztYKTHB-:
HOI"O . w L 11: · B · a.KTHBHoro, _ · R k .. conpoTHBneH:Hii KaMepLI. 
Ilo3TOMy HMnynLc nonJI, BMerolllHii · 6onLWYJO ,nnHTenLHOCTI>' 
H 6one·e Y3KHB '. cneKTp, HCKa>KaeTCJI MeHLWe, He:>KenH HM
nynL·C C 6onee WHpOKHM cneKTpOM. 

5. TEMIIEPATYPHhiE H3MEPEHH.R 

H3MepeHHJI noTepL 3Hepraa B CTeHxax KaMepLI 3a cqeT 
Haq)esa HX TOKOM cl>yKO npOB3BO,ZtHJIHCL C nOMOlllLIO TepMO
,naT'IHKOB. Onpe,nenJinaCL CKOpOCTL Harpe sa KaMepLI B pa3-
nH'IHLIX TO'IKax npa BKnro'leHBH I, II H III cTyneHH c>Ka THJI. 
3aTeM no B3Mep(lHHOB CKOpOCTH Harpesa OT,D.enLHLIX yqacT
KOB KaMepLI BLI'IHCnJinacL MOlllHOCTL noTepL B CTeHKaX 
H o6eqaiixe Mo.neneii a.nre3aTopa. · 

Ha pac. 20-22 noKa3aHLI pacnpe,neneHHJI MOlllHOCTH 
noTepL B KaMepe· c MaccHBHoii o6eqaiixoii.' BenH'IHHa noTepL 
,JJ.aHa B npoueHTaX OT nonHOB MOlllHOCTH HMnynLCa TOKa 
B KaTyWKaX. rHCTOrpaMMLI' 'pHC. 20, 21, 22 ,Zta10T npe,JJ.
CTaBneHHe 0 pacnpe.neneHHH OTHOCHTenLHOB MOJUHOCTH no
TepL B 3aBHCHMOCTH OT pa,nayca, Ha KOTOpOM npOH3BO
.ztHnHCL H3MepeHHJI. Bwwe R ~ 50 eM oTno:>KeHLI oTHocu-· 
TenLHLie noTepa B o6eqaiixe a wnaHroyTax KaMepLI. 

Ha pac. 23, 24 H 25 npiiBe,neHLI pacnpe.neneHHJI a6co-: 
niOTHLIX noTepL MOlllHOCTH B a,nre3aTope C TOHKOB o6e'laii-. 
xoii npu BKniO'IeHHH Tpex cTyneHeii c:>KaTHJI. 3Ha'leHHJI 
rHCTorpaMM BLIWe R = 50 eM cool-seTCTBYIOT noTepJIM 
B o6e..Jaiixe KaMepLI. 

Moi.QHOCTL · noTepL Ha racTorpaMMax pHc. 23, 24, 25 
llpHBe,ZteHa: B BaTTaX, llOnHaJI MOlllHOCTH HMnynLCa COCTaB-, 
nJina "'50 KB.,. 

H3 npase,neHHLix BLIWe pe3ynLTaToB TeMnepaTypHLIX 
H3MepeHHB MO>KHO C.ztenaTL cne,nyrolllHe BLIBO,ZtLI: 

I. ~nJI yMeHLWeHH.Il no'TepL B cTeHKax Heo6XO.IUIMO 
npa KOHcTpyapoBaHHH a,nreJaTopa ·c-rpe:MHTLCJI K yMeHL
weHHIO ·ce'leHH.Il KOHCTPYKTHB.HLIX 3neM_eHT()B xaM:epLI, Ha
cxonLKO n03BOnJieT MeXaHH'IeCKaJI npO'IHOCTL. 

• 2. KaM:epy a.z:tre3aTopa, ·a~a~nonHeliHyro H3 Hep:>KaBerollleii · 
cTanu TOnlllHHoii 0,5 .M"Af, :MmKHo llcnoni.JoBaTL npH_'IacTo-

F • :•!. • .' 
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Puc. 20. Pacnpe~eneuHe oTHocit:Ten&HhlX noTep& B a~te-
3aTope c MaccHBHOH o6eqaii:xoii no pa~Hycy · 1 cTyneHH 
c:lKaTHJI 1 T· .= 1,8 MeeK/ •. 

u ~-· 

P,..(%) 
P,.., 

10 

J:;f%} 8 

6 

5 

It 
2 

IQ R(c,.,) 
2 

10 20 ·30 'tO IO R{C11) 

........ 
PHc. 21. Pacnpe~eneHHe,oTHOCHTen&HhlXUOTep&_B a~re3a
Tope c MaccHBHoii o6eqaii:xoii no pa~Hycy II cTyneHH · 
c:lKaTHJI I T = 1 8 ..weeK/. ··. · 

. 11 , 

24 

-....... .. _ 

Plic.' 22: i>acnpe:.A·e·neH:He 6TuocHTeJl&'uhi:x miTepJ, s.'a~re3a,
Tope ·c Maccilsu'oii ·o6eqaii:xoii no pa~Hycy ·· · III cTyneHH 
c:lKaTils I T u =::::;1-,-8 ..wceK/.t f;;;j;_'4"1 ·. · · 

. '-',-r . 6 . /oJ ......... 

--- .~. 
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PnDT(~r ~ 
10 20. JO «J S/J R(c1'1) 
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100 

. . 10 . 20 . 30 . fO .fO R(cn) 
PHc. 23. }'acripe,i:teneuHe ii(>Tepi. MoiiulocTH s a~re:iatope 
c TOHKOii o6eliaii:Koii . f. r CTYneHH c>i<aTHJI/T u = 1,8 MCeK/• 
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··)· 

Puc. 24. Pacnpe.D;eneHue noTepL MOUUIOCTH- B. a,D;re3aTope 
c: TOHKoii o6eqa:iiKoii , II cTyneHu c>KaTu.H I~= 1,8 MCf!.KI. 

. ''.· ...__,. 
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Puc; 25. Pacnpe.D;eneHue noTepL MOUUIOCTU a. a.D;re3aTope 
c TOHKO:ii o6eqa:iiKoii . Ill cTyneHH c:>KafuJI I T u ~ 1,8 MCeKI. . . . - .. ~ . . -.. - ..... ; 

k26 

\ 

Tax llOBTOpeHU.JI UMllYITLCOB . TOKa .D;O 5 F11. II pH qac~biax 
llOp.JI,D;Ka 5 F11 He06XO,D;UMO npe,n;yCMaTpUBaTL CUCTe:My OTBO• 
.n;a Tenrra oT cTeHoK u o6eqa:iiKu a.n;re3aTopa. 

6. BJIHJIHHE METAJIJIAKATYHIEKHA. 
PACIIPE,4EJIEHHE MAFHHTHOFO IIOJIJI IIO PA,!UfYCY 

KaK 6Lino ycTaHoaneHo BLiwe, BHeceHue KaMepLI a.n;
re3aTopa cymecTBeHHO MeHHeT KapTUHY MarHUTHoro non11. 
B CB.JI3U C 3THM 6LIITU npoBe,D;eHLI UCCITe.D;OBaHU.JI BITU.JIHU.JI 
Ha reoMeTpuro MarHHTHoro non11 I cTyneHH c>Ka THH 
MeTanna :KaTYW(!K II H Ill. cTyneHeii. Pe3ynLTaTLIH3MepeHHii 
npHae,n;eHLI, Ha pHc. 26. KpHBa.JI 1 noKa3LIBaeT H3MeHeHHe 
pacnpe.n;eneHH.JI no pa.n;Hycy HMnynLcHoro MarHHTHoro nong 

1fL 
H'a 

,., 
106 

lOS 

, .. 
tru 

t/12 r-----.:-.... 
tot 

10 

099 

091 

097 

096 

0-95 

190 

L_ ______ --------------,------_,-------:----. ··M' 
f(• ?fl 'If• 40 'iO 

PHc. .26. BnHHHHe MeTanna II H III cTyneHH c>KaTHH Ha 
pacripe,n;en{mHe MarHHTHoro non11 · ·1 cTyneHii. KpHBa.JI 1 -
BHeceHLI pa30MKHYTLie HMnynLCHLie KaTyWKH II cTyneHu, 
KpHBaH 2 - .BHeceHLI pa30MKHYTLie H:MnynLcHLie KaTynncH 
II ·H III cTyneHH c>KaTHH. ' 
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I ·cTytieHH CJKaTHH IIpH BHeCeHHH paJOMKHYThiX KaTyWeK 

'II CTyiieHH C/KaTHH, KpHBaH 2 - IIpH BHeCeHHH paJOMKHYThiX 

KaTyweK II H III cTyrreneii. KaK BHAHO HJ pucynKa, nau-

6oJILWHe HeOAHOpOAHOCTH IIOHBJIHIOTCH Ha pa,nuycax, COOT· 

BeTCTBYIOI.llHX pa,nuycaM I H ·II CTyiieHH C/KaTHH; H MaKCH• 

MaJibHbie HCKaJKeHHH COCTaBJIHIOT 30/o OT rrepBOHaqaJibHOrO 

JHat.IeHHH OOJIH. 
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