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FTunomessbi

YOK 530.10
B.W. MNuckyHoB

Bpau.l,aeTcn JIN MarHUTHOe norJsie sBMecTe C Bpalarwmmmcs MarHMTom?

BbisicHsieTcs, BpawaeTcs N MarHuTHoe
none B yHuUNosnsipHon mawwuHe Papagess Bme-
cTe c Bpawawwmmcs marHutom. MNokasaHo, 4YTo
Ha CeroaHsIWHUN OeHb, BCe paHee BbINOJIHEH-
Hble C 3TOW Liefibl0 3KCNepUMeHTbl, OCyLLecTB-
neHHble Ha 6a3e yHUNOMNsIPHOW MawuHbl Pa-
pages, UMelT U3bAH, HA KOTOPbIA yKasan eLe
coBpeMeHHUK Papapes lNpecToH. MNMpusoaunutcsa
onucaHuMe 3KCNepuMeHTa, B KOTOPOM YyKa3aH-
HbIM U3BbAH ycTpaHeH. Pe3ynbTatbl 3Kcnepu-
MEHTa MOXHO pacLeHuBaTb, KaK HafeXHo noa-
TBepXaawluue, YTO MarHMTHoe none BpaLye-
HMEeM MarHuTa He yBJieKaeTcs.

It is make clear up, is magnetic field moving
forward with charged particles, which are cre-
ated this field, in the direction of particles mov-
ing. It is shown, that early provided experi-
ments, which are described the behavior of
magnetic field in the phenomena of unipolar in-
duction and principle can give the answer to
this question, have the wrong descriptions. The
experiment, provided by the author, which is
provided without any wrong descriptions, is
described also. The results of this experiment
are shown, that finding movement is not ex-
isted in magnetic field.

KniouyeBble cnoBa: yHunosisipHass MawuHa,
MaeHuUm, Maz2HUMmHoe [ofe, epaujeHue MaeHum-
HOo&20 ross, anekmpoodsuxywas cuna (34C).

BBeneHune

HayHeM ¢ HavMBHOro, HO BMOSIHE 3aKOHHOIO
BOMpoOca: OTHOCUTEMbHO Yero MaTepuansHoro, Unm
OTHOCUTENBHO KakoW mMaTepuanbHOW cpedbl, OBU-
XKEeHne 3apsKEeHHbIX YacTuL, NPMBOAUT K BO3HUKHO-
BEHMIO MarHuTHOro nons? B pamkax cambix co-
BPEMEHHBIX 3HaHWA 06 3NeKTPOMarHWTHbIX ABMe-
HMAX MOMYYUTb OTBET HA 3TOT BOMPOC HEBO3MOX-
HO, 6O cama NocTaHoOBKa BOMpOCa, C TOYKM 3pe-
HUS OPTOLOKCOB (PU3UKM, CUMTAETCH HEKOPPEKT-
How. Kpome TOro, cregyer OTMeTUTb, YTO K Ha-
CTOSILLIEMY BPEMEHM B KITACCMYECKOW 3NeKTpoau-
HamuKe OOHapyXeHO psa napagoKCoB, HOCALLMX
NpUHUMNUanbHbIN Xapaktep. MNpodeccmnoHanos xe
peLLeHne 3TUX NapagoKCOB HE UHTEPECYET, TakK Kak
MOMYyanueo noAapa3ymMeBaeTCsl, YTO 9TUM 3aHu-
MaTbCs HelenecoobpasHo, MOCKOIbKY YYEHbIN MUP
MMeeT B CBOEM pacrnopsXeHun Havmbonee 3aBep-

LUEHHYD M CaMyl0 KOPPEKTHy K3 Bcex dusnde-
CKUX TEOpUM — KBAHTOBYIO anekTpoauHamuky. lbl-
Tasicb CaMOCTOSAATENIbHO OTBETUTb Ha BbIle TMO-
CTaBIIEHHbIA BOMPOC, W, B NEPBY ovepenb, pas-
pewnts cobCTBEHHOPYYHO OOHapyXeHHble napa-
OOKCbl, aBTOp MpuLIEN K BbIBOAY, YTO TaKOW cpe-
OO [OImKeH OblTb MarHuTHbIM 3adoup [1]. ImeHHOo
OBWXXEHWE 3MNEKTPUYECKM 3apsKEHHbIX YacTul, OT-
HOCUTESIbHO 9MEeMEHTOB MarHUTHOro adupa Kak
pa3 u OOJMPKHO MPUBOAMTL K BO3HWKHOBEHMIO Mar-
HUTHOrO nonsi.

BrnonHe ecTtecTBeHHO, BO3HMKaeT U TakOW BO-
npoc: B KakoW CUCTeEMe oTcdeTa BO3HUKLIee Mmar-
HUTHOE nosne SBMsieTCS HEMOABWXHbIM. JIOrMyHO
Obino 6bl, NonaraTe, YTO MarHWUTHOE MNOJie HEeMoA-
BWXKHO B TOW CMCTEME OTCYETa, B KOTOPOW Hernoa-
BWXXEH MarHUTHbIA adomp. NMpn aTOM caMo NoHATUE
HEeMNoABMXXHOCTM  MarHUTHOrO Nons B Kakon nnbo
MHepumnansHOM cucTteme oTcdeTa O3HavaeT Takoe
COCTOSIHME MarHMTHOrO MO B YKa3aHHOW cucteme
oTcyeTa, Korga, onpegensemoe cunow JlopeHua,
NOHAEPOMOTOPHOE [ENCTBUE MArHUTHOrO Nons Ha
3apsn, HEMOABWXHBLIA B 3TOM CUCTEME OTC4eTa,
oTcyTcTByeT. Ona nomnyvyeHus oTBeTa Ha BTOPOM
BOMPOC MPUrogHbl pesynbTaTbl 3KCMNEPUMEHTOB
dapages ¢ YHMNONAPHOW MalunHon [2], npu nomo-
WM koTopbix Papagen nbiTancs ycTaHoBUTbH Bpa-
LaeTca N1 MarHMTHOEe Mone BMecTe C Bpallato-
lwmmMest MmarHutoMm. Ecnn Bbl okasanock, 4To Mmar-
HUTHOE MoJie BpallaeTcsi BMECTE C MarHMToM, TO
3TO O3Hayano Obl, YTO MarHUTHOe nosfe nepeme-
LlaeTca BMeCTe C 3apsigaMy ero cosaroLmMmu.
CBolicTBa e MarHUTHOro acmpa TakoBbl, YTO €ro
3NeMEeHTbI, NposiBNsilolMe cebs Kak 3SMeMEHThI
MarHUTHOrO Mons, NPU OBWXEHUN B HEM 3apshKeH-
HbIX YacTul, «YyCTynawT [Opory» 3apsbKeHHbIM
yacTuuam, CMeLasicb TONMbKO B HanpaBrieHun nep-
NEHOAUKYNAPHOM [OBWKEHUIO 3apshKEHHbIX 4YacTuu,
Takum obOpasom, ecrnu runoTesa CyLlecTBOBaHMS
MarHuTHoro admpa BepHa, To B onbiTax Papages
MarHMTHOE MoJie He AOIMKHO BpallaeTcs BMecTe C
MarHuTom. Ha ocHoBaHum cBomx onbiToB Papagen
caenan 3akroyeHne, YTo MarHUTHoOe none Bpalle-
HMEeM MarHuTa He yBnekaetcsa. CnepgoBaTtesbHO,
pesynbTatbl onbiToB Papages He npoTuBopevaT
CcBOMCTBaM MarHUTHoro acdupa. W aBTtopy runorte-
3bl MarHUTHoro adupa, kasanocb 6bl, 6eCNoOKOUTb-
ca He 0 yeM. K coxaneHuto, B ugee nocTaHOBKU
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onbiToB ®apages ¢ YHUNONSAPHON MaLUUHOW nmeet
MECTO M3bsiH, KOTOPbIN CBOAMT Ha HET 3ambicen
onbita. Ha 3T0T u3bsAH ykasan coBpemeHHuK Pa-
pages NpectoH [3]. KoHkpeTHO, Papagen He yyen,
YTO MarHWUTHbIE CUMNOBbIE NUHUW BCera 3amKHYThI.
K HacTosilemMy BpeMeHu OnbiTbl, aHanornyHble
onbitam Papages, HO C HEKOTOPbIMU HKOAHCaAMM
ObInNy NpoBeaeHsl U ApyrMMu uccnegosartensamm [4-
7]. K coxaneHuio, BO BCEX 3TUX ONbITax uMMmen me-
CTO BCE TOT Xe U3bSH, U NOTOMY, pe3ynbTaTbl 3TUX
ONbITOB crieayeT NpuU3HaTb 3KCMEPUMEHTArNbHO He
noaTBepXKAeHHbIMU. Takmm obpas3om, Ha cero-
OHALWHUIA OeHb 3KCNepuMeHTanbHoe noaTBepkae-
Hue 3akntodeHuto Papagea akTMyeckun OTCyTCT-
ByeT. Bugnmo nostomy un cerogHs Habntogaetcsa y
Hay4HOW OOLLECTBEHHOCTU MHTEPEC K yKa3aHHOMY
Bonpocy. O6 3ToM CBMAETENLCTBYIOT psg dopy-
MOB, NpoBeAeHHbIX B HTepHeTe [8-10].

Kak BMOMM, ecnu okaxeTcsi, YTO MarHuTHoe
none BpalwaeTcs BMeCTe C MarHUTOM, TO npeano-
NOXeHne O CyLeCTBOBAHUM MarHuTHoro adpmpa
cneayeTt nNpuaHatbh OLWMBOYHBIM.

YTobbl OTCTOSATH MMNOTE3y MarHUTHOrO adwupa
unm >xe 060CHOBaHHO OT HEeé OTKa3aTbCH, aBTOpY
NPULLNOCE CaMOMY MPOBECTU 3IKCMEPUMEHTbLI, Mo-
3BOMISAIOLLME YCTAHOBUTb, ABWXKETCH NN MarHUTHoOe
nofnie BMecTe C 3apsgaMv B HanpaBneHun OBuXKe-
HUS NocnegHnX.

OavH 3KCnepuMEHT, B KOTOPOM ObIflo y4TEHO
CBOWCTBO 3aMKHYTOCTM MarHWMTHbIX CUIIOBbIX -
HWUWA, yxe 6bin nposegeH asTopoMm [11]. B atom
3KCMepuMMeHTe BpallaTenbHoe ABMXEHUe MarHurta
ObINO 3aMeHeHO BpallaTenbHO—KonebaTenbHbIM.
PesynbTatbl aKcnepumeHTa ObinyM OLEHEHbI, Kak
noaTreepxaarolLme 3aknoveHne dapages. K coxa-
NIEHNI0, 3TOT OMbIT UMEET CYLLECTBEHHbIV HEJOCTa-
TOK. KOHKpeTHO, ecnn marHuTHoe nore Habupaet
0b0poTbl MarHMTa 4OCTaTOMHO MEASIEHHO, TO aM-
nnuTyaa konebaHuin MarHMTHOTO MOMs MOXET OKa-
3aTbCs, 3HAYUTENbHO MEHbLUeW, YeM amnnmTyga
konebaHu camoro marHuta u Torga, U3mMepeHHbINn
curHan MOXEeT oKasaTbCsa 3a npegenamu 4yBCT-
BUTENBHOCTU YCTaHOBKU. B ykasaHHOM akcnepu-
MeHTe nepuog konebanun coctaenan 10 mc. T. e.
Ha Habop CKOPOCTM MarHTHOMY MOS0 OTBOAWMIOCH
He Bonee 5 mc. [JOCTOBEPHOCTb 3aKITHOYEHUS O He
BpalleHMM MarHMTHOro fomns BMecTe C Bpallato-
WwMMca Mariutom Mmorna 6bl GbITb CyLLLECTBEHHO
yBenuyeHa, ecnu Obl N3MepeHne CKOpOCTU Bpa-
LLIEHUS MArHMTHOro nong GbINo OCYyLLECTBINEHO, XO-
Ts1 Obl CMYCTS1 HECKONbKO CEKYHA OT Hadana Habopa
obopotoB MarHutoM. B aTon paboTte, BHUMaHMIO
ynTaTens npegnaraeTcs onucaHue IKCMEepUMEHTa,
B KOTOPOM 3T MOXENaHWs B ONpeaeneHHon Mepe
peanu3oBaHbl.

Llenb paboTbl nony4nTb SKCMEPUMEHTArbHbLIM
nyTem JOCTOBEPHbIA OTBET Ha BOMPOC: BpallaeTcs
NN MarHMTHOE Morie BMECTE C BpaLLaloLUMCS mar-
HUTOM?

AHanu3 BO3MOXHOCTENA pelleHUsA npodnemsbl
3KCMepUMeHTanbHbIM NyTeM

PasymeeTcsi, 0 OBWKEHUM MarHUTHOro nons
MOXHO CyAMWTb NO BENUYMHE N HaNpaBfeHUIo CUnbI
JlopeHua, gencTtBylowen Ha NpoOGHbIA 3apsd, CO
CTOPOHbI MArHUTHOrO NOssi.

M3-3a ncknountensHon manoctu cunbl JlopeH-
ua, ansa eé peructpauumn dapagen socnonb3oBarn-
ca mM3MepeHuem anekTpoaswkywen cunol (3C),
BO3HMKAIOLLIEN B TOKONPOBOASLLEM 3aMKHYTOM KOH-
Type (puc.1), coCTaBNSAOLMMN KOTOPOro, ABMSHOT-
cA: TOKOMpoOBOAsLlee Teno MarHuTa, TOKOMpOBO-
JsWasa oCcb MarHuTa, TOKOCbeMHble weTkn L1,
L2, coegmHMTenbHbIE NPOBOAA U U3MEPUTESbHbIN
npubop 3neKTpPUYEcKoro Toka.

T NP -

Puc. 1. Cxema yHunonsipHon MawmHbl ®apapes.

Mo cBoen ponu OTHOCUTENBbHO MecTa BO30YX-
aeHns B[C, TokonpoBoAALLMIA KOHTYP B MalUUHe
dapagest cocToUT M3 ABYX Pa3HbIX Y4acCTKOB: Mep-
Bbll MPYHUMAaET y4yacTue BO BpaLleHWM BMECTE C
MarHMTOM, a BTOPOW OCTaeTCs HenoABWXHbIM B
nabopatopHon cucteme oTcdeTa. K nepBomy OT-
HOCUTCS TENO MarHWTa, KO BTOPOMY — BCE OCTallb-
Hoe. B 3aBMCUMOCTM OT TOro, ABMXETCA MarHMTHOE
none BMecTte ¢ MarHUToMm, unu Het - 3OC B nep-
BOM Crlyyae HaBoAWUTCS B HEMOABWXKHOM y4acTke
koHTypa (HYK), a umenHo, B CAB, Bo BTOpOM - BO
BpalLatoemcs yvactke koHTypa (BYK), cooTseT-
cTBeHHO B BC, T. e. B Tene marHuTa. Ecnn bl Mbl
MO YCTaHOBUTb, B KAKOM MMEHHO y4acTke KOH-
Typa obpasoBbiBaeTcs ata I4C, To Mbl Mornu Gbl
OaTb OTBET - Bpawaetcs none, unm Het. K coxa-
NEHNI0, 13-32 3aMKHYTOCTM MAarHWTHbIX CWMOBbIX
NUHWIA, NONSIPHOCTb M BENWYnHa HaeepeHHon J[1C
NPVHUUNMANbLHO ABMSOTCA Takumu, 4To obycrnoBs-
neHHbin aTon SOC anekTpu4eckuin ToK B U3Mepu-
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TenbHOM npubope GyaeT oauMHaKkoBblin. Bceroa Bbl-
MONHSAEeTCS PaBeHCTBO:

Unyk =Usyk »
roe: Uyykx BenunumHa 3C, HaBeneHHast B HYK;

Ugyx BenununHa 3[C, HaseneHHaa B BYK. Oto

O3Ha4aeT, YTO He UMeeTCs BO3MOXHOCTWU, MO na-
pameTtpam OLC, onpegenuTb B KakOM WMEHHO
yyacTke KOHTypa OHa BO3HMKaeT. VIMEeHHO Ha 3To
06CTOATENBLCTBO N 06paTn BHUMaHue [NpecToH.
Bo n3bexaHne aToro npenaATtcTBusi B ONmMcaH-
HOW HWKE SKCNEepUMEHTarbHOW YCTaHOBKE 4acTb
HYK, paamepom, paBHbiM oTpe3ky DE, Gbina 3ame-
HeHa ofeTblM Ha MarHUT BO34YLUHbLIM KOHAEHcaTo-
pPOM ULMAMHAPUYECKOW (DOPMbI, ¥ KOTOPOro pac-
CTOSIHWE MeXAy BHYTPEHHEW M BHELLUHEW nnacTu-
HaMM B TOYHOCTM PaBHO yAaneHHOMY OTpesky. T.
€. KOHOEeHcaTop JneKkTpUYecku MoaKrvancs B
uenb HYK BMecTO yganeHHoro oTpeska. [1pu 3Tom
OH pacrnonarancs Hag NOBEepPXHOCTbID MarHuTa Ta-
KMM 06pa3om, 4TOObl 3HAYMTENBHOE KONMYECTBO
MarHUTHbIX CUJTOBbIX NIMHUIA NPOXOAMMO MeXay ero
nnactMHamun. Tak Kak Mexay nnacTUHaMn KOHAEH-
caTtopa HeT cBobOOOHO ABUralLLMXCa 3apsaoB, TO
3TnM cnocobom yaanock ymeHbwnts JAC Uj g,

Ha BenunuunHy UDE, pasnyto Ton 3[C, kotopas pa-
Hee BO30Oyxganacb Ha yganeHHoMm oTtpeske DE,
BenuunHa xe 3[1C, koTopas Bo3HukaeT B BYK, ec-
TeCTBEHHO MNpu 3TOM ocTaeTcsli HEeU3MEeHHOW W
paBHSIETCSt TON BenuynHe, koTopas Obina uamepe-
Ha B LITATHOM MCNonHeHun MmawwuHbl Papapges.
Wtak, B MoaepHuaumpoBaHHOM MmalwwmHe Papages
nveem:
Uyk = const, Upyk =Ugykx —Upe

OTO O3HayaeT, 4YTO B MpUHUMUNE MosiBUNacCh
BO3MOXHOCTb MO Benu4umHe namepeHHon 3MC, yc-
T@HOBMTb Ha KakOM UMEHHO y4yacTke KOHTypa o006-
pasoBbiBaeTca ata OC, a, 3HauuT, 1 onpeaenuThb,
BpaLllaeTcs none unu HeT. Kak aTo chenaHo KoH-
KPETHO, PacCMOTPUM HUXKE.

OnucaHue 3KcnepMMeHTaNbHOM YCTaHOBKHU

Ha puc. 2 npeacraBneHa cxema YCTaHOBKU C
MOLEPHU30BaAHHbIM NPOBOAALLNM KOHTYpOM.
3pecb: 1 MexaHuM4Yeckurh Ban MarHuTa, U3rotoB-
NEHHbIN U3 TUTaHa; 2 CeKuun MarHuTa, Kaxgas
npeacraensdetr  cobon  OTAENbHbIN  XXeneso-
HUOAUMOBUA MOCTOSAHHbIN MarHuT KOmnbLIEBOMN
dopMbl, y KOTOpPOro BHewHun guametp 30 MM,
BHYTPEeHHUI 6,5 MM, BbicoTa 8 MM; 3 TOHKUA OUCK
N3 MarHUTOMSATKOW CTanu; 4 BHYTPEHHSIA nNnacTuHa
LMIMHAPUYECKOrO KOHAEeHcaTopa; 5 BHeELWWHAS nna-
CTUHA UWNMHOPUYECKOrO KOHAEHcaTopa; 6 anek-
TPOCTaATUYECKMN 3KpaH; 7 KOHCTPYKTUBHbIE 3rie-
MEHTbI CTaHWHbI (MAWTbI, CTONKK); 8 y3en mydTo-

coeauHeHusi; 9 anekTpoaBuratenb MNOCTOSIHHOrO
Toka [1-82A; 10 TOKOChEMHas LieTka HyfeBOro no-
TeHumana - WW1; 11 TokockbemHas weTtka paboyero
noteHumana - W2; 12 ysen ycunenusa; 13 anek-
Tpudeckun ocumnnorpad C1-83; 14 BbIBOO KOH-
Tponsi, NpegHa3Ha4YeHHbI NS KOHTPOIS U yrnpas-
NEeHNst NOTEHUManoM BHYTPEHHEWN NMAaCTMHbI KOH-
AeHcaTopa. Ha puc. 2 He nokasaHHbl MCTOYHUKM
NMUTaHWsT YCTAHOBKM U 3MEMEHTbl aMopTu3auum,
BbIMOSTHEHHbIE U3 MOPUCTON Pe3NHbl, KOHCTPYKTUB-
Hble 3MEMEHTbl KpenneHnsa nnacTuH KoHAEeHcaTo-
pa, BbINONHEHHLIE U3 dbTOponnacTa, a Takke LUeT-
kogepxatenu. JlatTuHckumn BykBamu 0BO3HAYeEH-
Hble XapaKTepHbIe TOYKM SNEKTPUYECKOrO KOHTYpA.

Puc.2 Cxema ycTtaHOBKM ONS BbIIBNIEHUs Bpa-
LweHnsa MarHUTHOro nons.

PaboTta ycTaHOBKM CBOOMTCS K M3MEPEHMIO C
nomoLlpo ocuunnorpada sennuuHel 34C, koTo-
pas HaBOOUTCH B MOLEPHM30BaAHHOM KOHType. [1o
BenuumHe aton 30C Mbl MOXeEM CyauTb O TOM,
BpallaeTcs N MarHUTHOEe nofne BMecTe C MarHu-
TOM, UNK e OHO HenoaswxkHo. OLC, 4To HaBoaAUT-
CA B KOHTYpe, C MOMEHTa BKIOYEHUs ABUraTens
npeacTaBnsAeT CKavyoK HanpsbkeHus, Yy KOTOPOro
CKOPOCTb HapacTaHusa nepegHero poHTa oTBevYa-
€T CKopocTM Habopa o6opOoTOB MarHMTOM Mpu ero
pasroHe 40 HOMMHanbHbIX 000pOTOB, T. €. 0T 0 Ao
6000 0o6/MMH. 3TO Bpems ObIIIO U3MEPEHO U CO-
cTtaBngaeT He 6onblue YyeTBepTM cekyHAbl. [1o goc-
TUXXEHMIO HOMUHAmbHbIX 0OOPOTOB Ha BbIBOAE KOH-
Tpons 14, T.e. Ha nNnacTuHe 4, yctaHaBnuBaeTcs
HanpshkeHue, paBHoe 52 mB. CrnepgyeT oTmeTtutsb,
4yTO Npun paboTe ¢ BbIBOAOM KOHTpons 14 yctaHoB-
Ka MOSTHOCTbI0 MAEHTUYHA YHUMNOMNSAPHOMY reHepa-
Topy ®apages M Mbl, eCTECTBEHHO, HE 3HAeM, B
KOTOPOM OTpe3ke KOoHTypa Hasogutca OMC. [a-
nee, nockonbky, L2 yctaHoBneHa no ueHTpy mar-
HUTa W guameTp Aucka 3 paBHAETCA AMaMeTpy
MarHuTa, TO U3MEpPEHHOE HanpskeHne oTBevaeT,
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MakCUManbHO BO3MOXHOMY 3HadeHuo JO[C, uyTo
HaBOAMTCS B KOHTYpe Npu AaHHbIX obopoTax mar-

Upax =52 MB.

B coctaB MOgepHM30BaHHOIO KOHTYpa BXOAST:
0oCb MexaHuyeckoro Barna 1 (Ha yyacTtke AB); guck
3 (Ha yyacTtke BC ); wetka LW2; coegmHUTENbHLIN
NPOBOAHWK MexXay LweTkon W2 n BHyTpeHHen nna-
CTUHOW KoHAeHcaTopa 4; BO34YLUHbIN MPOMEXYTOK
Mexay nnacTuHamu koHgeHcatopa 4 u 5; coegu-
HUTENbHLIN NpoBoaHuK EF; BxogHoe conpoTuene-
HUE 3NEeKTPOMETPUYECKOTO YCUMUTENS, KOTOPLIN
BXOOMT B COCTaB ycunutenoHoro 6noka 12; yua-
CTOK Kopnyca 3kpaHa FA v weTka W1. Ocb Bana 1
M AMCK 3 COCTaBMAT BpaLLaLWUACHA y4aCcTOK KOH-
Typa (BYK), Opyrve anemeHTbl —HenonBWXKHbIN
y4yacTtok koHTypa (HYK). Ecnu marHuTtHOe none He
Bpawaetca, 1o OOC Bo3byxgaetca B BYK, a
MMEHHO, B AMCKe 3; a ecnu norsie BpallaeTcsa BMe-
cTe ¢ marHuTom n auckom, 1o B HYK Ha Bcex ero
COCTaBMALWUX, KpOMEe BO3OYLUHOIO MPOMEXYTKa
Mexay nnacTMHammn KoHgeHcaTopa.

HuTa. Taknm obpasom

PacueTHas yactb

Ha puc. 3 nsobpaxeHbl 3KBMBANEHTHbIE 3rekK-
TPUYECKME CXEMbI YCTAaHOBKM, KOTOPbLIE OTBEYAlOT,
COOTBETCTBEHHO ABYM yKas3aHHbIM CIlydasiM roBe-
AEHNs MarHMTHOro Nons.
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Puc.3. ODkBMBaneHTHasA 3neKTpuyeckas cxema ycTta-
HOBKM ANnsd criy4vyaeB:

a) Korga MmarHMtHoe norie HenoaABWUXXHO,

6) Korga marHMTHoe norsie BpawaeTcs.

B nepBom crniyyae Bxof ycunutensa Noakmntoya-
€TCA K MCTOYHUKY curHama vepe3 eMKOCTHbIN fe-
nuTenb, obpa3oBaHHbIN BO3AYLUHbIM KOHOEHCATO-
pom CO, eMKOCTb KOTOPOro cocTaBnsieT npudnmaun-
TeneHo 2 nN®, n emkocteto C1, 4TO UMeET MecCTo
Mexay BHELIHEeW nnacTMHOW KoHOeHcaTopa W
3MNEKTPOCTaTUYECKUM 3KPaHOM, M napanmnenbHO
NOAKIMIOYEHHBIM BXOAHBIM COMPOTUBIIEHNEM Broka
ycuneHusi. Emkocte C1 He namepsnack. Hanpsixe-
HMe UCTOYHMKAa CuUrHana B NepBOM criyyae, ectecT-
BeHHO paBHseTca U,y =Uzx =52 mMB. Bo BTO-

pOM cny4yae, T. €. Korga Mbl AymMaem, 4to MarHuT-
HO€e none BpallaeTcda BMeCcTte C MarHmTom,

U02 = Umax _UDE .

BenununHa Upg 6bina namepeHa aKkcrnepumeH-

TanbHO. [Ind ee M3mepeHus B yCTaHOBKE Ha nep-
BOM 3Tane BMeCTO Aucka 3 ycTaHaBnvsancs apy-
rov QUCK, AuameTp KOTOpPOro npeBbillan anaMeTp
BHeLWHen nnacTuHbl KoHAeHcaTopa. Mexgy LweT-
ko L2 n obwen TO4YKOM C MNOMOLLBI MUAMK-
BO/IbTMETPA W3MEPUNU  HAMNPsPKEHUs, KOTopble
UMenu MecTo npuv nonoxexun L2 Ha HoBOM auvcke
B TOYKe, pacrnonoXeHHon Ha pacctosHum BD ot
Bana MarHuTa v BO BTOPOMW TOYKE Ha PacCTOSIHWM
BE. Cmbicn oTpeskoB BD n BE crtaHoButcsa no-
HATHBIM M3 puc. 2. EcTecTBeHHO, 4TO CKOpPOCTb
BpalleHMs1 mMariuta noggepxveanacb HOMMWHarb-
HOW. VIMEHHO pa3HOCTb Mexay BenMuMHamun nsame-
PEHHbIX HaMpsXKeHWN W [JaeT HaM 3HadeHue
Upe =29,3 mB. Takum obpasom,
Uy, =227 MB.

CnepyeT OTMeTUTb, YTO Bpaljallleecd Mmar-
HUTHOE Nose pasHbIM y4acTKaMm MOBEpPXHOCTM nna-
CTWUH KOHAEeHcaTopa npefocTaBnsieT HepaBHbIV
noTeHuman oTHocuTenbHO obuien Tovkn. Hamsbic-
WM noTeHuwan OygeT uMmeTb LeHTpanbHasi 0b-
nacte nnactuH. B mepy nmpubnuxeHusa Kk kpasm,
T.e. K nomwcam marHuta, noteHuman OygeT na-
aatb. B paccmaTtpuBaemom cnyyae nageHue Ha
BHYTPEHHEN NracTuHe KoHZeHcaTopa 6bino nsme-
PEHO 3KCMEePUMEHTANbHO B PEXUME YHUMOMSAPHO-
ro reHepaTtopa ®apages n coctaBnseT He bonbLue
30 %. Takum obpasom, peanbHoe 3HadeHue Ugo

OOIMKHO ObITb Nopsiaka 19,3 mB.

MTak, ecnn marHMTHoOe norie octaeTcs Henoa-
BVMXHbIM, ocuunnorpad otobpasuT ckadok Hanps-
KeHus

Us=Ug-K1,
€CIK Xe none BpallaeTcs, To
Uy =Ugyp K2,
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roe: K1 — koadhuumeHT nepefaym kaHana ot uc-
TOYHMKa curHana K Bxogy Ha ocumnnorpad ans
nepBOK 3KBUBANEHTHON cxeMmbl, K2 — ans BTOpon.

Bce matepuanbHoe B npupoge uUMeeT UHep-
umo. Bo3aMOXHO, UTO M MarHUTHOE Mone packpy4u-
BAeTCA HEe MIHOBEHHO N €My HYXXHO BpEMs Ha Ha-
6op ob6opoToB. Mbl He 3HAeM, Kakmm 3TO Bpems
MOXeT ObITb, NMO3TOMY B NpeafiaraeéMol yCTaHOBKe
Obina cgenaHa nombiTka MpPOLECC W3MepeHus
yaepxunBaTtb X0Ta Obl HECKONBbKO cekyHa. Ha nyTu Kk
yBEMUYEHNIO 3TOr0 BpeMEeHU NpensaTcTByeT UMEH-
HO MOJEpHM3aLMsa TOKOMPOBOASALLErO KOHTYpa, TaK
KaK B Hallem criydyae OH NpOBOAUT TOMbKO nepe-
MEHHbIA TOK. YKa3aHHbI (bakTop U OYeHb Marnoe
3HayeHne eMKocTu koHgeHcaTopa CO obycnosunu
NPYMEHEHVEe ONSA YCUIMEHUs curHarna 3neKkTpomeT-
puyeckoro ycunutens tuna OPA129. BxogHoe co-
NPOTUBIIEHWE YCUNUTENS C Y4ETOM COMNpoTUBIiE-
HUS, KOTOpOe 3agaeT paboyni pexum, a Takke To-
KOB YTEYKM WU30NATOPOB, COCTaBNAeT npubnuau-
TeneHo 0,5.1012 Om, BxOOHasi eMKOCTb Camoro
ycunutensa coctasngeTr 1-2 nd. Ona cHuxeHus
YPOBHSI MOMEX, KOTOpble€ BO3HMKAKOT Ha 4acToTe
BpalleHusl MarHuTa, Ha BbIXo4e ycunuTens Obin
noctaeneH punbTp HU3KOM YacTOTbl BTOPOro Mo-
psaka, YactoTa cpesa KOTOpPOro paBHseTCcs 2ry,.

Tak kak HaM Heu3BeCTHbl TOYHblE 3HAYEHUsI
emkocTten CO, C1, Cex u conpoTuBneHus Rex , To
koadppmumeHT K1 onpegensnca no nomowy oc-
umnnorpaga aKkcnepumMeHTansHo.

Ona nameperus koapdpuumeHta K1 Ha BHyT-
PEHHIO MNacTuUHy 4 KOHAEeHcaTopa 4epes3 BbiBO4
KOHTponsi 14 nopaBancst TectoBbin curHan. Oc-
uunnorpadom drKCcMpoBancs CuUrHan Ha BbixoAe
6rnoka ycuneHus. MNocne atoro K1 onpegensncs
KaK OTHOLLUEHWE BbIXOOHOrO HanpshKeHUs K BXOA-
HOMY, YTO MMEEeT MECTO cpasy e MO OKOH4YaHMuS
nepegHero ¢poHTa BXOAHOro curHana. TecToBbIN
CuUrHan, KoTopbI NnpeacTaBnsaeT cobon equHUYHLIN
CKayoK HanpskeHusi, hopmmupoBarncs crneumansHo
CO34aHHbIM Ans 3Toro cnyvass umurtaTopom. [e-
pedHuii POHT CKayka yCTaHaBnvBarcsa pPaBHbIM
nepegHemy poHTY curHana, M3MepeHHOro oc-
uunnorpacdom Ha BbiBoge KOHTponsa 14, HauuHas
C MOMEHTa BKMNIOYEHUS ABUraTensl yCTaHOBKMU, KO-
Topas paboTaeT B pexume reHepatopa dapages,
1 K Habopy nocnegHMM HOMMUHarnbHbIX 060POTOB.
MN3mepeHHoe 3Ha4veHne K1=0,4.

Ocuunnorpammy, 4YTO Mbl MOMy4YMM, €cnv B
TECTOBOM CMUrHane BenuyMHa CKayka B TOYHOCTMU
paBHsieTca U,, Ha3oBem TEeCTOBOW (MarHWT He

Bpawjaetcs). Ocuunnorpammy, MOSTYYEHHYIO MpU
3anycke fABuratens, KOTOPbIA BpallaeT MarHur,
Ha3oBeM paboyel (BbIBOO KOHTPONs 14 OTKIOYEH).
MoHATHO, YTO yKasaHHble ocuunnorpamMmmesl OyayT

COBCEM OWHAKOBbI, €CNU NpY BpaLleHUM MarHuta
MarHWTHOE nore OCTaeTCH HEMOABWXHbIM.

B cBs3Ku ¢ Tem, 4YTO BXOAHAs €MKOCTb ycunute-
ng 3HaYUTENBHO MeHbLUEe cyMmmapHon emkocTn CO
n C1, koacbpuumneHT K2 ¢ npuemnemor TOYHOCTbIO
paBHsieTCst KOAhPULIMEHTY ycurneHuss camoro 6ro-
Ka ycuneHusi. CxemMHbIM pelueHnem obecneyeHo
K2=6,2.

C y4yeToM namepeHHbIX koadULMEHTOB Nepe-
Jayn KaHanos, nonyyaem: ecrnv MarHUTHOe none
OCTaeTCs HenoABWXHbIM, ocuunnorpad AOSbKeH
3adpmkcupoBaTtb CKa4vyokK HanpshkeHus
U;=U,-K1=20,8 mB, ecnun xe none BpaLiaert-

ca, 10 Uy, =U,,-K2=120 mB

Pe3ynbTaTbl 9KCNEepUMeEHTa

MHorokpaTHble M3MepeHuNs nokas3anu MorHoe
coBnageHne TectoBon M paboyen ocumnnorpamm
npu BeNUYMHE CKayka HamnpsbkeHust paBHOM
20+3mB

Taknm obpasom, pesynbTaTbl U3MEPEHUI MO-
KasblBaloT, YTO B labopaTopHOM cucteme oTcyeTa
MarHMTHOe nore BpallalLerocs MarHiuTa ocrtaeT-
CS1 HEMOABWXKHBIM.

CnegyeTt OTMETUTb, YTO yCTaHOBKa MO3BOMNsSET
BbIMOSHUTL elle OAWMH BapuaHT U3MepeHUsi, KOTo-
pbii Mor Obl JaTb OTBET HA pacCMaTpvBaeMbI B
cTaTbe BoOnpoc. [eNcTBUTENbHO, €CNU KOHTPOSIb-
HbI BbIBOA 14 coeguHUTb C OOLLEN TOYKOW, TO B
cnyyae BpaLleHUs MarHUTHOro Monsd, Ha BHYTPEH-
HeW nnacTMHe KOHAeHcaTopa NOsSBUTCS MOTEHUM-
an, pasBHbii OMC, HaBegeHHou Ha yyactke GH
(puc. 2.) npoBOAHMKA KOHTPOMNBLHOMO BbIBOAA, KOTO-
pbii 1 nNogaeTca Ha Bxof kaHamna ycunenus. lMo-
HSATHO, €Cnn MarHUTHOe Mnofe He BpallaeTcs, TO
nnactuHa OygeT NpocTo «3a3emMrieHa», U Ha BbIXO-
e KaHana ycuneHus ocumnnorpadg Hu4ero He 3a-
perucTpupyeTt. OKCNepyMeEHT nokasarn MnofHoe OT-
CyTCTBME CUrHana npu ykasaHHOM BapuaHTe n3me-
peHusa. 3To U3MepeHue, C KONMYECTBEHHO Hyrie-
BblM pe3ynbTaToM (KOTOPbI 3a4acTylo ocTaBnseT
dur3nKam 3HauUTESbHbIE XNOMOTbI), B HaLlen Ccu-
Tyauum NUWLHUIA pa3 noaTeepAnn akT HenoaBuX-
HOCTW MarHUTHOrO Mons.

KOHCprKTVI BHble 0COGEHHOCTHU YCTAaHOBKMU

lMockonbKy B yCTaHOBKe ee arnekTpuyeckas co-
CcTaBnsoLlasd, B CyLHOCTU, NpeacTaBnsieT eMKOCT-
HbI JaTYMK, KOTOPbIAN paboTaeT HenocpenCTBEHHO
Ha 9nekTpoMeTpudecku ycunutens, 6onbLioe
BHMMaHWe MpuLInocb yaenutb Gopbbe ¢ MUKpo-
dOHHbIM 3dcpekToM. C 3TOM LEenbio Macca CTaHu-
Hbl, €e paMku BblOMpannCb MO BO3MOXHOCTU
6onbwumn. Macca puratens obecneuymBanachb
OOMONHUTENBHLIM TPY30M M BMECTE CcocTaBuna
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6onbwe 1kl. Macca nnactuH KoHAeHcaTopa Tak
Xe Obina BblOpaHa MakCMManbHO BO3MOXHOMW
(150" BHewHsas u 40 BHyTpeHHsAs). [MnacTuHb
XKECTKO MPUKPENMAnMCb K 3MeKTpocTaTuyeckomy
akpaHy. BokoBble CTEHKM aKkpaHa ObINK BbIMNOHEHbI
13 CUNYMUHOBBLIX MAACTUH TOMNWNHOM 3,5 MM, HUX-
HASt U BEPXHASI CTEHKM - CO cnnasoB meaun. K kop-
nycy akpaHa Obin npukpenneH GroK yCcuneHusa u
OOMOSNHUTENbHBLIN Tpy3. B Lenom Bec yCTaHOBKM
coctaBun nopsigka 10kl. QnekTpocTaTUYEeCKMin 3K-
paH u gBuraternb Kpenunucb K CTaHMHE Ha aMopTy-
3aTopax, BbINOMHEHHbIX W3 MNOPUCTON PE3UHBI.
BpaweHve oT Bana gsuratens K Bany marHuta ne-
penaBanocb C NOMOLLBI TMBKOM MydpThl, Tak xe
BbIMOSTHEHHOW M3 MOPUCTOMN pe3uHbl. Bce LieTko-
AepxaTenn XecTKo NMPUKPENnsanUCbL HenocpeacT-
BEHHO K cTaHuHe. Kaxgas weTtka cocTtosna u3 3
rpapuToOBLIX CTPEXHEWN, pacrnofoXeHHbIX nog yr-
nom 1200 oTHoOCUTENbHO OCW BpallieHus. Bbisog
EF Gbin BLINOMHEH XeCTkuM nNpoBogoM. A coefu-
HUTEMNbHBbIN NPoBOAHWK Mexay L2 n Todkonm D -
TOHKMM, TUOKMM. YKasaHHble Mepbl MNO3BONUIU
CHU3UTb MMUKPOGIOHHbLIN 3PEKT, N3MEPEHHLIN Ha
BbIxoge ycunutens, 0o 3-5 mB (20% pabouero cur-
Hana). A rmaBHoe, yaanocb NOYTU MOMHOCTLIO U3-
0aBNTbCHA OT UMMYJIbCHOW NOMEXU, KOTOpasi BO3HU-
KaeT B MEpPBbIi MOMEHT MOCre BKMOYEHWs OBUra-
Tens. KpenneHne n Bce aneMeHTbl KOHCTPYKLMM,
KpOMe ABuUraTens, BbINOMIHEHHbIE U3 HEMarHUTHbIX
maTtepuanoB. Ha puc. 4 npusegeHa dotorpacus
YCTaHOBKM.

[—

Puc. 4. ®oTtorpacma ycTtaHOBKM ANA BbIABNEHUSA
BpaLeHUss MarHUTHOro nons

BbiBoabl

1. MHdbopmauuio, nonyyeHHyto B Xo4e 3Kcne-
PUMEHTOB, OMWCAHHBLIX B 3TOW CTaTbe U B paboTe
[11], a Takke Ha OCHOBaHMU FIOrMYECKOro aHanusa

HayuoHanbHbIl mexHudeckull yHusepcumem YKpauHb!
«Kueeckuli nonumexHu4Yeckul uHCmMumymp»

OPYyrnx U3BECTHbIX CBOWCTB MarHUTHOro nongd, aB-
TOp paclMdpoBbLIBAET TaK: CUMOBbIE NMHUKM Mar-
HUTHOrO MONS B HaMpaBfieHWU [OBWXKEHUsI 3apsi-
XEeHHbIX 4YacTul, KOTOopble co3galoT 3TO nosne, me-
XaHWYECKN He CKpenneHbl (He CuenseHbl) ¢ aTuMu
yactuuamm.

2. OnpoBepXeHne runoTesbl CyLecTBOBaHMS
MarHUTHOro adoupa noka oTkragbIBaeTCs.

3. PesynbTaThl 3KkcnepuMeHTa MoryT ObiTb MC-
Nnonb3oBaHbl MPU BbISICHEHUX BOMPOCA: OTHOCU-
TEeNbHO 4Yero ABMXeHne 3apdaXeHHbIX YacTtul npu-
BOAMWT K BO3HUKHOBEHMWIO MarHMTHOro nonsa?
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