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Amreparypa

1. BBepaenue

[MInpoko  m3BecTeH  VHUIIOAAPHBINT  ABHrateAb  (Papaaed,
HCIIOAB3YEeMBEINT B ITpombiiAeHHOCTH [1]. IIpocrermmii BapmaHT Takoro
ABHTaTeAd M300paxeH Ha puc. 1 [6].

Puc. 1.
B srom ABurareae MHAYKIINA MATHHTHOTO IIOAS B nocrosmmbx
MATHUTOB B3aHMOACHCTBYET C TOKOM J, IIPOTEKAFOIIHUM IO PAAUYCY

TOKOIIPOBOAJIIICTO AMCKA. HpI/I 5TOM Ha TOKOHCCYH_II/II‘/‘I paamyC AMCKa
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ACﬁCTByCT CHAQ AOPCHHa FL , Bparrarormas AUCK. B cBoro O4YCPCAD, STOT

TOK B3aMMOACHCTBYET C TOKAMH, IIPOTCKAIOIINMH B TEAC MATHHTOB U
cosparomuMu  MarHHTHOE IOAe. CHABL  TaKOro B3aHMOACHCTBHA
IPHAOKEHBI K MArHHTAM § HAIIPABACHBI IIPOTHBOIIOAOKHO CHAE
Aopenra. O6osHadnm o111 cuabt kax . Takam o6pasom, TyT (kak 1 B
AIODOM DAEGKTPOABHIATEAE) CTATOP (MArHHUTBI) ACHCTBYET Ha POTOP
(amck) cmaoit |, a porop aeficteyer ma cratop cmaoit Fy . Tem
CAMBIM PEAAN3YETCA 3AKOH COXPAHCHHUA UMIIYABCA.

CyImecTByIoT, OAHAKO, KOHCTPYKCIINM, B KOTOPBIX MATHHTBI H AHCK
(craTop u poTOp) OOBEAMHEHBI B OAHOM TeAe — cM. puc. 2 [3]. imenno
9Ty KOHCTPYKIMIO npearoxus Papaseir. B Hell aaexTporpoBoasmmia
MATHUTHBIH AHCK, CBOOOAHO HACaXeH Ha OCb. [lpu dopmmpoammu
PAAHMAABHOIO TOKA | IIyTEM IIOAAYH Pa3HOCTH IIOTCHIIMAAOB MEKAY
000AOM H OCBIO HADAFOAAETCA CAMOIIPOM3BOABHOE HEIIPEPHIBHOE
BpareHne Ancka. Kasaaoce Opl, He COOAIOAQETCA 3aKOH COXPAHCHISA
HMITyAbCa, T.K. TPOTHBOIIOAOKHO HampasierHble cmabl | m Fy

ACﬂCTBymT BHYTPH OAHOTO T€AQd 1 HE MOTYT IIPHAATH €My HUMITYABC.

Puc. 2.

HaunbGoaee Apko MOKHO HAOAIOAQTH 3TO HA  KOHCTPYKIIUH,
nzobpaxenHoir Ha puc. 3. "M3oOperateAb AAHHOrO MOTOpa B3fA
AHCKOBBII ~ HEOAHMMOBBIM ~ MarHHT C  HHKEAEBBIM  IIOKPBITHEM,
HAMATHHYEHHBEII IIO OCH, K HEMY B IICHTPE IPUMATHHTHA IIyPyI C
OCTPHIM KOHIIOM, 4 3TOT KOHEIl NIPHUMATHHTHA K IIAFOCY KpPYTAOH
Oarapeiikn. MuBHYCOBOII BBIBOA OaTapelKd OH COCAMHHA TOHKHM
IIPOBOAOM (KaK INETKA) C HHAHHAPHYCKONW ITOBEPXHOCTBIO MATHHTA.
Takum 0Opa3soM MeEXAYy OCTPHUEM IIypylla M IIAFOCOBBIM BBIBOAOM
00pa3soBaACA TOAIIMITHUK C OYEHb MaAbIM TpeHumeM. Koraa mmmyc
OaTpapen OBIA COCAMHEH C OKPYKHOCTBIO MATHHTA, MATHHT 3aKPYTHACH
Cpady M B TEYEHHU IAPBI CEKYHA PasBHA CKOpocTh mopsaka 15,000
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00/MHH, IIOCAE 9ero 3a CYeT AUCOAAAAHCA COPBAACA C IOypyHa U
yaereal" [4].

KoHTaxkTHnii
nposon

MpoGuux

Marwmr

HSpmo

Puc. 3a.

Mmoraa mpeArroAararor, 910 B 3TOH KOHCTPYKIIMH ITOABOAAITIMI
IIPOBOA ~ HCHBITBIBAET CHAY /\OpEHIla, a MEXaHHYECKOE YCHAHE
IepeAaeTcs Yepes KOHTaKT Ha MarauT. [Ipexae Bcero, MOAKHO BO3Pa3nTh,
YTO IPOBOA HAXOAHTCA AAAEKO OT OCHOBHOIO MArHHTHOIO IIOAf, a
BOAOCKH KOHTAKTa HE MOIYT IIEPEAATh MeXaHmdecKoe ycuaue. ITosromy
paccmorpum errie oAHy KoHCTpykruro [10], mpeacTaBAeHHyrO Ha puc. 3a.
B Heit AAf 3aMBIKAHIA MATHUTHOIO IIOAf, CO3AAHHOIO IIMAMHAPHYECKAM
IIOCTOSIHHBIM MATHUTOM, CBOOOAHO BPAIIAIOIIUMCA HA AHMHHU CBOCH
OCH, HCIIOAB3YETCA AOIOAHHTEABHBIA JKEAC3HBIH CEPACYHHK - APMO,
OAaroAapsa YeMy MarHUTHOE IIOAE HE ACHCTBYET Ha KOHTAKTHBIH IIPOBOA.

MsBectabr omerrer Curasosa [8] 1o AeMOHCTparmu Oe30II0PHOIO
ABITKEHUSA, KOTOPBIE MOKHO OOBACHHTH B3aHMMOACHCTBHEM TOKOB. EcCTb,
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OAHAKO, CPEAM HHX TaKOI, KOTOPBIH HEBO3MOKHO OOBACHHTD TAKHAM
obpasoM. CHraroB OOHAPYIKHA ITOCTYIIATEABHOE ABIKEHUE COACHOHMAA C
TOKOM IIPH B3aUMOACHCTBUM €r0 C COOCTBEHHBIM IIPAMOAMHEHHBIM
ygactkoM Toka — cM. puc. 4 [3]. OdeBHAHO, BCE YYACTKH 3TOrO
9TO  CyMMapHas  CHAQ,
ACHCTBYIOIIIAA HAa HEro, paBHAa HYAIO. 1eM He MeHee, €CThb HMIIYABC,
ABHZKYIIIIH 9Ty KOHCTPYKITHIO.

TOKOIIPOBOAA BSQHMOACIZCTBYIOT TakK

ol

Puc. 4.

HabAroaaemoe mporuBopedre MEKAY SKCHEPUMEHTAMH H 3aKOHOM
COXPAaHEHHS  HMMIIyAbCA  CTUMYAHPYET  E€CTECTBEHHOE  JKEAaHHE
AIODO3HATEABHBIX ~ AIOAGHM  HAWTH  OOBACHEHHE W U3BECTHH
MHOTOYHCACHHBIE ITYOAUKAIINH HA 3Ty TEMY — CM., Harrpumep, (2, 3, 4, 5].
AAf OOBACHEHHA IPHHIUIA ACHCTBHA VHHIIOASPHOIO I€HEpaTOpa
upuBAekaercss  Teopusa — orHocureapHoctn  [10].  Ho  moaobmoe
OOBfCHEHHE  IIPUHINIIA  ACHCTBUA  YHUIIOAAPHOIO  ABHIATEAS
IIPEACTABAACTCA ~ HEYOEGAUTEABHBIM,  IIOCKOABKY ~ OHO  O3HAa4Yaer
IIPOTHBOPEYHE  MEKAY TEOPHEH  OTHOCHTEABHOCTH M 3aKOHOM
COXpaHEHUA HMIIYABCA. TaKuM 0Opa3soM, OTCYTCTBYET OOINEIpPU3HAHHAS
TEOpHsA, COTLAACYIOIIas IIEPEUYNCACHHBIE SKCIEPHMEHTBI C 3aKOHOM
COXPaHEHHUA MMITyAbCA.

2. ITorok nmmyasca

DefinMaH B CBOMX AEKIHAX [8] ACHO AOKAa3BIBACT, YTO HAPYIIIEHHE
3aKOHA COXPAHEHHA HMIIyAbCA B MEXAHUKE HE ABAACTCA HAPYILICHIEM
00IepU3MYecKOro 3aKOHA COXPAaHEHHA HMIIYAbCA, HOO €CTh EIIe
HMIIYABC 9ACKTPOMATHUTHOTO IIOAS.

B 3A€KTpOM2.F HUTHBIX CHCTEMaX (FAC €CTb MAarHUTHAA MHAYKITHSA B

n BACKTpI/I"ICCKaH HaHp}I}KCHHOCTb E ) €CTb, KakK HpaBI/IAO, IIOTOK
BHCPFI/II/I BACKTpOMaFHI/ITHOFO IIOAA C IIAOTHOCTBIO
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S=¢-c’ExB )

1 IMITYABC SACKTpOMaFHI/ITHOFO IIOAA C IIAOTHOCTBIO

g=S / 2. ©)
M 1o, m Apyroe MOIyT CyIIECTBOBATH AQKE B CTATHYECKOM CHCTEME -
@eiinman B [8] HPHBOAUT IIpUMEp IIOTOKA SHEPIUH B CHCTEME,
COAEPIKAITIEH TOABKO 3JACKTPHYCCKUN 3apfA M ITOCTOAHHBIN MAarHHT,
rokosmuecss pAAOM. CAEAOBATEABHO, B TaKOW CHCTEME €CThb U IIOTOK
nMIyAbca. [IpeAIoAOKuM, 9TO B IIOAOOHOH cHCTEME BO3HHUK (3a CUET

SHEPIMU BHYTPEHHEIO HMCTOYHHMKA) HMIIYABC 61, HIPUAOKECHHBIH K
CHCTEME, U IIPOTUBOIIOAOMKHBIN €My MMIIYABC 9ACKTPOMATHHTHOTO ITOAf
§2 =—§1, LUPKYAUPYFOIIUN BHYTPH CHCTEMBL [lpn 9TOM 3aKOH
COXPAHEHMS HMIIYABCA HE HAPYIIACTCHA, OAHAKO CHCTEMa IIPHOOpETacT
"BHEIHUHA" HMIIyABC al M, CAEAOBATEABHO, HAYMHAET ABIDKEHHE B

HaHpaBACHI/II/I 9TOTO UMITYABCA. Taxoe ABHKCHUEC ABAACTCA 6€SOHOprIM.

I/ITB.K, IIOTOK BACKTpOMaFHI/ITHOFO HUMITyAbCA B CHCTEMC, ITO3BOASCT
en COBCPLHZITB 6630HOPHOC ABIKCHIIE. Vmes s10 B BHAY, paCCMOTpI/IM
HCKOTOprC KOHCTPYKHI/II/I.

2.1. YaunoaapHusni Asurareab @apasesn
Paccmorprm cHOoBa pmc. 2. B Teae aTOrO ABHTaTeAd CyIIECTBYET

MATHHTHAA WHAVKIEA B m saekrpumueckas manpsxernocts E =J .
CAeAOBATEABHO, B HEM ITUPKYAUPYET UMIIYABC SACKTPOMATHUTHOTO ITOAS
¢ maotHOCTBIO (2). Kpome Toro, ma Hero AefictByer cmaa AopeHra,

cosparoras uMmnyabc g . Cymma 3TuX HMIYABCOB pPaBHA HYAIO.

OAHaKO AUICK IIPUBOAHTCA BO BpaIICHHUC HMMITyABCOM gL n HCT

BHEIITHETO OODBEKTa, HA KOTOPBIM ABHUIATEAb ACHCTBYET TAaKHM JKE
nMITyABCOM. EcAm 7Ke ABHTaTEAb MMEET KOHCTPYKITHIO, ITOKa3aHHYIO HA
puc. 1, TO HUMIYABC 9AEKTPOMATHHTHOTO IIOAf ABAAETCA OOMEHHBIM
HIMITyABCOM MATHHTA 1 AUCKA — HUMITyABC MATHHTA ACHCTBYET Ha AWCK U
HA00OPOT.

2.2. Cosenounp Curasosa
Paccmorpmm croBa pmc. 4. BaoAb ocm coaeHOmMAQ CyIIecTByeET

MarovuTHasg MHAYKIIIA B » 4 BAOAb AMAMCTPAABHOTIO IIPOBOAA CYILIECTBYCT

SACKTpI/I‘ICCKaH HaHpH)KCHHOCTb E = J . CACAOBaTCAI)HO, B HpOBOAaX
COACHOHAA HI/IpKyAI/IpyCT HMITYABC SAGKTpOMar HHUTHOI'O IIOAd C
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maoTHOCTBIO (2). Kpome Toro, Ha 3TOT IIPOBOA ActicTByeT cuAa AopeHnia
(mportoprmonaabHas  mpomseacEnio B X J ), cosparormas mmryabc

0. Cymma ostux wmMIyAbcOB paBHAa HyAIO. OAHAKO COAGHOHA

HepeMertaeTcs HMIyAbcoM (| 1 HeT BHEIMIHETO 0ObeKTa, Ha KOTOPBIH

COACHOUA ACfICTByCT TaKHM K€ UMITYABCOM.

2.3. Creprxennr baaabaa-HBanbpko

Puc. 5.

B [3] paccmoTpeH AAMHHBIN MATHUT, HAMATHUYEHHBIH BAOAD Y3KOM
CTOPOHBI, II0 KOTOPOMY BAOAB AAMHHOI CTOPOHBI HAET TOK — CM. pHC. 5.

B sron KOHCTPYKIOHH TaKKE CYIICCTBYCT MArHUTHAA HMHAYKIIHIA B %8

SAEKTPHYECKAS HAIPAKECHHOCTD E=J. CaeroBareabno, B wmeit
IHUPKYAHPYET HMMITYABC 3AEKTPOMATHHUTHOTO IIOASl C ITAOTHOCTBIO (2).
Kpowme Toro, Ha MarHuT ACHCTBYET crAa /\OpPEHIIA, CO3AAFOINAA UMITYABC

g L . CYMMa 9TUX MMITYABCOB paBHA HYATO. OAHaKO AUCK IIPUBOAUTCS B

ABHIKEHUE O BpaH_ICHI/IC HMITYABCOM gL M HET BHEIIITHETO O6T)CKT21, Ha

KOTOPBIH CTEPIKEHb ACHCTBYET TAKHM K€ HMIIyABCOM. BO3HMKHOBeHIME
OE30IOPHON CHABI B 9TOH KOHCTPYKIIMH MOKHO IIPOBEPUTH HA BECAX.
AASL CpaBHEHIA PACCMOTPUM KOHCTPYKIIUIO, B KOTOPOI MATHHUT ABAACTCH
COCTABHBIM - COCTOHUT U3 ABYX AAHHHBIX MAHHTOB, MEKAY KOTOPBIMH
IIPOAOKEH —IIPOBOA, H3OAHUPOBAHHBI ~OT MATHHTOB. B Takoi
KOHCTPYKIIUH HMIIYABC SACKTPOMATHUTHOIO ITOASl AIBAACTCHA OOMEHHBIM
HMITYABCOM MAarHHUTOB U IIPOBOAQ, B PE3YABTATE YEro OE30IOPHAA CHAA
HE BO3HHKACT, YTO TAK/KE MOKHO IIPOBEPUTDH HA BECAX.

Taxum 0Opazom, OE30IIOPHOE ABHKEHUE B YHUIIOAAPHOM ABHUTATEAC
dapases 1 CXOAHBIX KOHCTPYKIIHAX BO3HHKACT OAArOAAPSA TOMY, 9TO B
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HHX BMECTE C ABIDKYIITIIM HMITYABCOM BO3HHKACT IIOTOK
BACKTPOMaF HHUTHOI'O UMITYABCA, 3aMI)IKaIOH_II/II‘/‘IC$I BHyTpI/I KOHCprKL[I/II/I.
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