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CucTeMHBbI MOUCK MPOUCXOKACHUA CUJI HHEPIIUMN
U BO3MOKHOCTH UX KOMIIEHCAIlUH

Annomayusa: Macca ¥ cuJia TOKa pacloJiaratoTcsi B OJHOM M TOW Ke SUCHKe
aBTOPCKOTO BapHWaHTa CHUCTEMbl (U3MYECKUX BEIUYMH M 3aKOHOMEPHOCTEH, UTO
yKa3blBa€T HAa HX TECHOE POJICTBO M JaX€ BO3MOXKHOE eauHCTBO. CHIIOBOE
B3aMMOJICICTBHE MacC B JECHUCTBUTEIBHOCTH MOXKET OKAa3aTbCi B3aMMOICHCTBHEM
MEXK]Ty COO0M 3aMKHYTBIX TOKOB. [IpuBOsTCS (POPMYyIIBHBIE M HATJISITHBIE CUCTEMHBIE
COOTHOIIEHHUS JJIs1 3TUX [MapaMETPOB C yUaCTUEM APYTUX BeJIM4YUH. PaccMarpuBaroTcs
pa3JIMuHbIC BapUaHTHI OOBSICHEHUS W BO3MOXKHOW KOMIICHCAIIMU CHUJI MHEPIUU C
y4aCTUEM DJICKTPOMAarHUTHBIX BEJIWYMH. OTH BapUaHThl PEKOMEHAYIOTCS IS
AKCIIEPUMEHTAIBHOU IPOBEPKHU.

Knroueswvie cnosa. macca, cujia TOKa, B3aUMOJSCHCTBHE MAacC, B3aUMOJCHCTBHUE

TOKOB, CHJIa MHCPpLIHUHU, CUCTCMA (1)I/ISI/IT-I€CKI/IX BCIIMYHUH U 3aKOHOMepHOCTeﬁ.

B3anmocBsI3b eTUHUIL U3MEPEHUS MACCHl U CUbL MOKA aBTOPOM BIIEpPBbIE ObLiIa
olieHeHa B pabote [1] nmpu ux BeIpakeHnU B kKnHemaTudeckor (LT) cucreme enuHUIIL.
B s1oii pabote 6bu10 onpeneneHo, uto 1A = 4,900778833-1072 kr u cuna rpaBuTanmu
3TO, MO CYTH, CUJIa B3aUMOJCHCTBUS uucmwulx mokog. TO €CTh TOKOB 0e3 ydJacTHs
MIPOCTPAHCTBEHHON MPOTSHKEHHOCTH W BPEMEHHU, KOTOpBIC TIONYyYMJIM Ha3BaHHUE
3akoHOB Amnepa u Kynona. ITockonbky B 3ToM cooTtHomeHuu 1 xr = 2,040492-10%
A, TO BHYTpEHHEE COICPKUMOE MACCHI MOKHO BOCIIPUHUMATh KaK COOTBETCTBYIOITYIO
ATOMY COOTHOIICHHUIO CHITY JICKTPHUUECKOTO TOKA.

DNEeKTPOH, UMEIOIINA CaMyI0 MATYI0 MacCy CpeIu MUKPOUYACTHUII, UMEET CUITY
BHyTpeHHero Toka le = 3,7175-10° A. OaHako CHIIOBOE B3aMMOJEHCTBHE DTUX -
OTPOMHOM CHJIBI TOKOB, MPUCYTCTBYIOIIUX B 3aMKHYTOH (popme, TpUMEPHO Ha Ty XKe

OTPOMHYIO  BEJIIMYMHY  JIOJDKHO  OBITh  cilabee  DJIEKTPOCTATHYECKOM U



ANEKTPOAMHAMHUYECKON CUJI B3aMMOJIEUCTBUSA AJEKTPOHOB. JTO Kacaercs U APYTUX
MUKPOYACTHIL] C BHyTPEHHUMH TOKaMHU.

B nanbHeimeM paccMOTpPEHMH 3TOM TeMbl OyAE€M HCIIOIb30BAaTh CUCTEMY
¢u3nueckux BeTUYMH U 3akoHOMepHocTer (PBu3), ¢ KOTOpoll MOXKHO
MO3HAKOMHTHCS B IyOIMKanusx [2-4].

B paGortax mpyrux aBropos: Muctouenko W.JI. [5] u Menge @.®. [6] Toxe
BCTPEUYAETCS PACCMOTPEHUE B3AMMOCBSA3U MACChI U 3JIEKTPOMArHUTHBIX BEIUYMH. TakK,

HampuMep, y MUCIOUEHKO CBS3b MacChl 3apsijia AJIEKTPOHA onpeensercs GopMmynon

_ I«loqg
Me = 8mre (1)

[IpucyrctBue B QopMyne i Maccbl MarHUTHOM TOCTOSIHHOM |,
OTIpEeIeNSIONIEH (COBMECTHO C €) IIABHYI0 KHHEMATHUECKYIO U AJIEKTPOMArHUTHYIO
XapaKTEPUCTHKY CPEIbl — CKOPOCTh CBETAa, YKa3bIBAET HAa 3aBHCUMOCTh MAacChl HE
TOJIBKO OT BHYTPEHHUX MapaMeTPOB, HO U OT NapaMETPOB CPEbl, a TAKXKE ABUKECHUS
CaMO#1 MacChl OTHOCHTEIILHO CPEJBI.

Hamnuue VHEPLWH, IIPOTUBOAECHCTBYIOIIEN YCKOPEHUIO MAacCCHlI,
N.JI. MHUCIOYEHKO CBSA3BIBAET C HAJTUUMEM Y DJIEKTPOHOB COOCTBEHHOW KHHETUYECKOMN
MHIyKTUBHOCTH, BhIpakaeMoii (hopmyJioi (2)
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OOBbscHEHUE 3TOMY CleyIollee, Macca B IPOCTPAHCTBE - TOJ00HA MOBEAECHUIO
WHIYKTUBHOCTH B TOKOBBIX cHucTeMax. OHa Toxe o0051ajaeT CrocoOHOCTHIO
IPOTUBOAECHCTBOBATh U3MEHEHUIO NTAPAMETPOB.

JHpyroit y4€Hblii ¢ OMM3KUMH B3rsgamMu Mo gaHHoW Teme - O.D. Menze,
CUMTACT KUHETUYECKYI) WHIYKTUBHOCTH, MPUHAJJIEKAIIECH HE OJHOMY, a CHUCTEME
3apsiIoB, Ha3biBasg €€ YJEeJbHOW KHUHETHYECKOM WHIYKTHMBHOCTHIO. Ero Qopmyna
HECKOJIBKO MHas

Me

7 - 3)

nge
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[Tocnennsist Gopmysaa o pa3sMepHOCTH OTIHYaeTcs OT hopmysisl (2) Ha Onuny,
MO3TOMY YOelbHasA KUHemu4eckas UHOYKMUGHOCMb PACIIONIOKEHA B IPYTroN sueike
cuctembl ®Bu3 - coBMecTHO ¢ Ge3pasmepHoii mocrosHHOoM (LOTY).

[lo Tteopuum MucioueHKO, H3-3a HAIMYUA Yy DJICKTPOHOB COOCTBEHHOM
WHIYKTUBHOCTH, TIPH MX YCKOPEHHOM JBI)KCHHHM HE MPOCTO B MPOCTPAHCTBE, a B
MPOCTPAHCTBE C COOCTBEHHBIM OJJIEKTpUYeCKUM moeM u  Bo3HHKaeT JJIC
CaMOMHIYKIIMH, HAIIPABJICHHAs! TPOTUB €€ MOpoxkAaroMX (GakTopoB. ITO U €CTh TO,
YTO MBI Ha3bIBAE€M CHJIOW MHEPITUH.

Ha puc. 1 - puc. 5 mnpuBeleHbl CUCTEMHBIE 3aKOHOMEPHOCTH (KOMHH C
AJIEKTPOHHOT'O BapHaHTA CUCTEMBI), HILTIOCTPUPYIOIINE MPOUCXOKICHUE BO3MOXKHOMN
CUJIbI MHEPIIMU WM OJIM3KUX K cuie ¢pusndeckux BennunH (OB) uepe3 cooTHoMIeHMS
JPYTUX BEJIMYUH C YYACTUEM AJIEKTPOMATHUTHBIX MTapaMeTPOB.

[Tapannenorpammsl Ha puc. 1 U puc. 2 MOKa3bIBAIOT, YTO 2PAOUEHI MACCHI
(paBHBIN TPOU3BEICHUIO 2padueHma NIOMHOCMU MAccbl Ha 00vém) o0pazyeTcs: Kak
POU3BEICHUE NOJAPUOBAHHOCMU B CTEIEHU 2 Ha YOENbHYI0 KUHEMU4ecKyHo
UHOYKMUBHOCMb, KOTOPbIE BO3HUKAIOT MPH YCKOPEHHOM BIDKEHUH 3apsinaa. [lpu
9TOM, MPOU3BEICHUE epaduenma maccol Ha yckoperue (puc. 2) o0pasyeT HamsiceHue.

Hamsoicenue - 310 00BEMHAS NIOMHOCMb CUN08020 nomoka (Oeticmaeus
HOMEeHYUAIbHO20) U OHO, CYIsl TIO BCEMY, €CTh cuia unepyuu. Hamsoicenue MOXHO
Ha3BaTh JUBEPTEHIUMEH WIH 2paodueHmom Culvl, OHO 3aBUCUT OT TpaJHeHTa
NJIOMHOCMU Maccbl W JOIHKHO TIPOSIBIATH Cce0S B BHIE 6HYMPEHHeU CUTbl,
BO3HUKAIOIIEH B YCKOPAEMBIX Telax. MaTepuaibHble Tela, KOTOPBIE HE TI0/IBEPIKEHBI
YCKOPEHUIO, MOJ00HONW BHYTPEHHEW CHJIBI HE HUCHBITHIBAIOT. ClemyeT Takke He
yIyCcKaTh W3 BHUIY M TO, YTO MaTepHAJIbHBIE Teja, YCKOPEHHO ABMXKYIIHUECS B IOJIC

I'paBUTallU, TOKC HC IIOABCPIKCHBI BO3I[€ﬁCTBHIO BHYTPCHHUX CHIJI.
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Puc. 2. O6pazoBanue namsowcenus 4e€pe3 yCKopeHue epaoueHma Maccol



To, 9T0 pa3HHWIla B IUIOTHOCTH MAacChl UTPaeT 3aMETHYIO POJb B TOSBICHUH
CWJIbl UHEPIMHU, MOKHO YOEIUThCS HAOM0Aas 3a NBHKEHUEM JIyHbI BOKPYT 3eMIIH.
JIyHa Bcerja HampaBiieHa K 3eMJie OTHOM U TOW € CTOPOHOM.

OO011en3BeCTHO, UTO M3-3a PA3IUYMs TUIOTHOCTH MAacChl BHYTPU KOCMHUYECKHUX
TEJ1 BOSHUKAIOT BHYTPEHHHUE CHUJIBI, IPUBOASIINE HE TOJHKO K OPUEHTAIIUN ITUX TET,
HO U K UX pa3pyILICHUIO.

®dopwmyna (2), mpuBoaumas B padote M.JI. MUCIOUEHKO HE YUHUTHIBACT HATUYHUS
rpajieHTa Macchl BHYTpH Tell. Eciu B cucTeMHOM 3aKOHOMEPHOCTH, MOKa3aHHOW Ha
pHC. 2, BMECTO 2paduernma maccovl OyAeT y4aCTBOBATh MACCA, TO B3AMEH HAMAMCEHUS
Oyner cuna. Bpojsie Ob B CUJIOBBIX BETUYMHAX OOJIBIIION pa3HUIIBI HET, HO C y4acTUEM
B 9THX 3aKOHAX Pa3HBIX IEPBUYHBIX BEIMYHH CIIETYET pa3ouparbes 60see TIaTeNbHO.

B dopmyne (3), mpuBomumonr B pabore MeHne, Mmacca ydacTByeT
OJTHOBPEMEHHO C 2/IeKMPUYECKO20 3aps00oM BO BTOPOH CTENIEHH, 00bEMOM U YOelbHOU
KuHemuueckou uHoykmugHocmsio. Ha puc. 3 mpuBeIEHO CUCTEMHOE COOTHOIIEHUE,

cooTBeTcTBYMOIICE hopmyiie (3).
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Puc. 3. Cucremuoe cootHomienre ®B no ¢popmye (3)



To, 4TO y PNEKTPOHOB U MPOTOHOB €CTh CBOM MHAYKTUBHOCTH M BHYTPEHHHUE
ANEKTPUYECKUE TOKU - BIIOJIHE €CTECTBEHHO M OYEBMJIHO, TOCKOJBKY OHHU
XapaKTepU3yITCS HAJUYUEM MArHUTHBIX M MEXaHWYECKMX MOMEHTOB. [Ipuuém
MarHUTHBI MOMEHT 3JIEKTPOHA HAMHOTO OO0JIbIlIe, YeM Y IPOTOHA, 3 MEXaHUYECKUE
MOMEHTBI UX MPAKTUYECKU OJAMHAKOBBL. [lpu 3TOM, Kak M3BECTHO, Macca MPOTOHA
HaMHOTO OOJIbIIIE MACChI AJIEKTPOHA.

Takoe COOTHOIIEHHE MapaMeTpOB 3JIEKTPOHA M MPOTOHA CHUTHAIU3ZUPYET O
3HAQYUTEIBLHO MEHBIIUX pa3Mepax NPOTOHA M O 3HAYUTEIBHO OOJBIIEM €ro
BHYTPEHHEM TOKE, KOTOPBIW, Cys MO BCEMY, CBSI3aH C Maccoi.

CBsi3b Macchl U CHJIBI TOKA JJIA DJIEKTPOHA orpezaeseTcss GopMyiaMu, paHee
IPUBOJUMBIME B pabote [4], rime paccMaTpuBaIuCh COOTHOIICHHS KBAHTYCMBIX H
koHcTaHTHBIX BennunH (KKB)

m a 2a°’h  4a’d
T=Qeﬂ0;= 2 20' (4)

qc’ ¢

®opmyity (4) MOKHO TIPEICTABUTH U B TAKOM BHJIE:

mc? 2a’h

7 = 9eloC =

=4a°D,. (5)

e

Hannast popmyiia, B KaxA0W CBOEH YaCTU MEXy paBEHCTBAMH, MPEACTaBIeHA
KaK OTHOLIEHUE SHepauU K cule mokKda.

Ecnu B HavaneHOU 1poOu Gopmybl (5) yMcaUTenh U 3HAMEHATEIb YMHOKHUTh
Ha OJUHY, TO Mbl SBHO MOJIyYHUM OTHOILIECHHE ABYX KBAHTYEMbIX BEJIMYUH, YTO
paccMaTpuBajoCh HaMU BbllIE. JTO OyAET OTHOIIEHUE KBAHTA HOMEHYUANbHO20
Oelicmeusi K KBaHTY JIUHEUHO20 dJleMeHma mokKd.

Cpenn KKB BaxkHasi poJib TPUHAMICKUT COOTHOIICHUIO, OMPEACTSIOIEMY
MUHHUMAJIBHBIA KBaHT HOMEHYUATbHO20 Oeucmeus, PaBHbI MPOU3BENCHHUIO CUIbI HA

na0wWadb. ITO COOTHOIIEHNUE SKBUBAJIEHTHO TAKXKE U CUTOBOM) NOMOKY.

% _ 2qch = FS. (6)

€0
JlaHHOE BBIpa)KEHUE JIETKO ONPENEIIAETCS U U3 PABEHCTBA JBYX CPEIHUX YaCTEU

dopmybl (5). Kak BUAHO W3 NPUBOJUMBIX PUCYHKOB, CUTOBOU NOMOK B CUCTEME
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®Bu3 BxoauT B ropu30oHTANIbHBIN YypoBeHb KKB U paBeH HE TOJBKO MPOU3BEACHUIO
CUJIBI Ha TUIOIIA/b, HO €€ U IPOU3BEICHUIO MTOCTOSIHHOM [llTaHKa Ha CKOpOCTh CBETA
u 20 [1, 4]. 3Hauut >Ta OB BXOAUT B pa3psll COXPAHSIOMIUXCS U KBAHTYEMBIX
BEJINYMH.

B paccmarpuBaemoit Teme u cucteme ®Bu3 Hanboiee HHTEPECHBIM SIBIISIETCS
BO3MOKHOCTh OOHAPY>KEHUS CUJIbl MHEPLHUH WA MPOTUBOMOJIOKHOW €M aHTU-CHUIIbI
WHEPLUN YEPe3 yUacTUE AIEKTPOMArHUTHBIX BEJMYHH, YTO YK€ MIUTFOCTPUPOBAIIOCH
COOTHOLIEHUSIMH puC. 1 u puc. 2. Jlanee paccCMOTpPUM Jpyrue BO3MOXKHbBIE CHCTEMHBIE
COOTHOIIICHMS, KOTOPBIE YKa3bplBalOT HA BO3MOXHOCTh WJIIIOCTPAlMd HMH CHJ
WHEPLUHU WIH CHJI, IPOTUBOIOJIOKHBIX UHEPLIMH.

Ha puc. 4 u puc. 5 npuBeaeHbl CHUCTEMHbIE 3aKOHOMEPHOCTH C y4acTHEM
I'PAaBUTALMOHHON MacChl, IPUHAJIEXKAIIEH K KHHEMAaTUYECKUM BearnurHaMm. FIMEeHHO
COOTHOIIIEHHE 3TOM U OOBIYHOI MACChl, KOTOPYIO CIEA0BaI0 Obl UMEHOBATh HHEPTHOI,
1 o0Opa3yeTcsl rpaBUTAllMOHHAsI KOHCTaHTa B €€ pa3MEPHOCTHOM Ipe/icTaBlieHud. Bo
Bcex BapuaHTax cuctembl ®Bu3 o6e 3T Macchl BXOAST B OHY U TY K€ CUCTEMHYIO

SYCHKY.
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Puc. 4. BosmoxHas cura unepyuu py y9aCTUH 2pABUMAYUOHHOU MACCHL,
UHOYKMUBHOCMU W BTOPOH CTETICHU YCKOPAEMO20 3apaod



Puc. 5. Bo3MoxHas cuiia MHEPLHUK B JHEPTETUYECKOM IIPEACTABICHUN
C YYaCTHEM 2pasUumMayuOHHOU MAcCcCbl

I[aJIee paccMOTpUM CHUCTCMHBIC COOTHOLICHUA C YYACTHCM VYCKOpPEHUA,

IMTOCKOJIBKY HHEPILHA BO3ZHHUKACT TOJIBKO OT €ro BOSH@ﬁCTBHﬂ.

Puc. 6. CucteMHO€ COOTHOIIEHUE C YIACTUEM YCKOPEHUS U UHOYKIMUBHOCHU
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Puc. 7. CucreMHO€ COOTHOIIIEHUE C YIACTUEM YCKOPEHUsL N KUHEMUYeCKOU
UHOYKMUBHOCMU

W3 npencTaBlIeHHBIX PUCYHKOB HOHSTHO, YTO MACHUMHAS NPOHUYAEMOCTb 1
KUHemu4eckas UHOYKMUBHOCMb TO (U3NYECKOMY CMBICITY TOJ00HBI OOBIYHOMN
UHOYKMUBHOCMU, 3 HATSHDKEHNUE U DHEPTUs €CTh XapaKTEPUCTUKH, TOJI0OHBIE cue.

K cuioBoii XapakTEpUCTHKE CIEAYEeT OTHECTH W HOMOK UMNYIbCA,
YYacTBYIOUIMI B CHCTEMHOW 3aKOHOMEPHOCTSX, MOKa3aHHBIX Ha puc. 8 - puc. 10.
[IpumeuaTenbHOM OCOOEHHOCTBIO Jlajiee  pacCMaTPUBAEMBIX 3aKOHOMEPHOCTEH

SABJIACTCS NPUCYTCTBUEC B HUX YACMONIbL.
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Puc. 9. CuiioBo€ COOTHOIIIEHHUE C Y4aCTHUEM NOmMoKd umnyjibcad U 4acniontvl
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Puc. 10. CuctemMHas 3aKOHOMEPHOCTH C Y9aCTUEM Od6/IeHUsI T YaACIMONbl

B nmponmomkeHHe JAaHHOM TEMbl pPAacCMOTPUM BO3MOXXKHBIE CHCTEMHBIE
COOTHOIIIEHMSI C YYaCTUEM BPAIIATEIbHOIO U BUXPEBOTO XapaKTepa 3JIEKTPUUYECKOTO
TOKa, MOCKOJbKY CBSI3b BHXPEBOI'O BpALATEIBHOTO ABMXKEHHUSI C MOCTYMATEIbHBIM
nepeMeleHUeM BHYTPU BUXPS UM CaMOro BUXPsl HAOJI0JaeTcs Kak Ha 3emiie, Tak U
Ha npocTtopax Bcenennoi. Ilpencrapnsercs, 4To 3T BUXpH TOKE HE 00XoAsaTcs Oe3

y4dacTusA 3JICKTPOMAIrHUTHBIX BCJIMYMH.
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Ilo MHEHHI0O  aBTOpa, IPAKTUYECKUM  IOATBEPKICHHUEM  BIIUSHHUS
AIIEKTPOMATHUTHBIX IAPAMETPOB HAa CBOMCTBO MHEPLIMHU SBJISIETCS 1O CUX IIOP HE OYEHB
noHsTHas aBapus Ha CasHo-Iymenckoit 'DC, npouzomenmas B 2009 roxy. Ota
aBapus SABIETCA MOACKA3KOM I NOMCKOBBIX MCCIEAOBAHUN 110 IPEOJOJICHUIO CHII
MHEPLUHAHM BO BPAIAIOIIMXCS TENaX - IMYTEM BO3JICHUCTBUS HAa HUX CWJIAMH TOKOB,
pPa3sHBIMHM 110 PAJUaJIbHOM BENWYMHE WIIM MOJAPU30BAHHOCTH, €CIM JTH Tejla He
TOKOIIPOBOJSLIHE.

IIpeonosienre cuil HHEPLUMU NPH JIMHEWHOM YCKOPEHHOM NEPEMEIICHUN TN -
3a CY€T DJIEKTPUYECKUX TOKOB WM IIOJAPU3ALMHU, 110 BCEH BHUIMMOCTH, TOXKE
BO3MO>KHO, HO KCIIEPUMEHTHI B 3TOM HaIPaBJIEHUU 00Jiee 3aTpyAHUTEIbHBI.

Bo03M0XHO, 4TO BMECTO BUXPEBOTO ABUKEHHUS DJIEKTPUUECKUX 3aPSJ0B U TOKOB
CWJIbI MHEpPLUUHU CBS3aHBI M C Ooyiee MPOCTBIM — BpaIlaTEIbHBIM JBUKECHHEM
MIPOCTPAHCTBEHHOTO 00bEéMa. OpHa M3 TAKUX BO3MOMKHBIX 3aKOHOMEPHOCTEH

n3o0paxena Ha puc. 13.
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Haup:ameHHOU1b
anexp. nons, F
MLT 31

ITaETexie, p
ML 72
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CULPULLBIL,
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MCIIHOCTE,
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divE; rorB.
Mr it
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Puc. 13. CuctemHast 3aKkOHOMEPHOCTh C YUaCTUEM U3MEHEHUsL 00bEMA
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CHCTEeMHBIX 3aKOHOMEPHOCTEMN C ydacTHEM usmereruss 0ovéma u DB u3 npyrux
KJIACTEPOB - HamojoOWe BBIICIEHHOTO MapajuieorpaMma puc. 13, MOXKHO
OOHApYX UTh NOCTaTOYHO MHOro. OCTaBisieM NPOBEACHUE ATUX MOUCKOB TE€M, KTO
ycBoms ctpoeHue cuctembl ®Bu3 u crnocoOeH caMOCTOSTENbHO MPOBOJUTH TaKUE
TTOWCKH.

B nonosnHeHue mnpuBenéM pyroml BapUAHT CHUCTEMBI, KOTOPYK) MOKHO
UCIIOJIb30BaTh, ecIu BO3HUKAET HE0OXO0IUMOCTh BU3yaJIN3UPOBATH

anekTpomarHutHbeie @B, oka3aBlIMECsS B OTHOW CUCTEMHOU SIYEHKE.

Crarng.
3H2PTHI
mr?

CTaTiy. moToK
nMmyaeca, PS
MLT !

MomeRT
IHepn, J
mr?

JIBICKeHIE
IpoCTp. 00BEMA,
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MoMmeHT
nMmyaeca, L
Mmrir !

31 I MOMEHT,
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(Fpa:l]]eHT 3II. DUEKLPUA, 3P, M1 HutHbIl
COMpOTIHRL.) i , © =88
‘W_lL_1T312 22
ﬁ-.\\
~
Coupi

I1OTOK 31

EMEKOCTB, C
Mr?

M2

~
I BE3PA3SMEPHASL I UINBIEHIE, DueKIp
1 MOTEHIIIAT, MOomHOCTE,
' e

[
L = 2+-3
=32 | = p.(U) MLT
ML MLT .
vl i
-..\
N

DMISKTpHY.
TIPOHIIASMOCTE,
ML 372

DIIeKTpHYeCKal
OpPOROIIMOCTE,

|
J

RNV (Ilﬂ;l:yxmnﬁ.]’] o HaraasHie, II3MeHIIe CIITaI,
MPORTITMOCT, L Ak [dt dr fdt
5
Ml Ml Mr? MLT 3

BexkTop YMoBa —
MoiinTiATa, S

IIsmenenne II1dgHOCTE
KPTRHEHA,

V¥ ielbHag
MCIIHOCTE,
ML T ?

TpamieHT 00BeMH TpagieHT
[UIOTH Macesl, Ap nasnens, dE/dr
ML ML 12

Puc. 14. /lagnenue oT B3auMOJeHCTBUS AIEKTpOMarHuTHbIX OB

[Io manHOMY pPHCYHKY AOCTaTOYHO MPOCTO MOHATH M BO3MOXKHOCTb HHOM
CHUCTEMHOU 3aKOHOMEPHOCTH: IPOU3BENCHUE niomHocmu moka Ha BeKTop E naér nam
epaouenm OaeneHus. BO3MOXKHO, 4TO MMEHHO CO3/aHUE BHYTPU Te€l epaoueHma
0asnenuss OT COOTHOILICHHUSI SJIEKTPOMArHUTHBIX BEJIMYMH U OyIEeT CO3/1aBaTh Ty CHILY,

KOTOpasia crocoOHa HpOTHBOI[CfICTBOBaTb cune unepyuu.
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MoMeHT
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Mr?
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KDIIBI3HE,
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mrir?

T pamnent odseMu
IITIOTH MAcCCEHI, Ap
ML

Puc. 15. I’ paouenm oasnenus oT B3aUMOJEHCTBUSA IIEKTpoMarHuTHeIX OB

CooTHollleHU#, MOJOOHBIX pUC. 15 B crcTeMe MOXHO OOHApYKHUTh TOXKE HE
oqHO. O CHUCTEMHBIX B3aUMOCBS3SIX CHJI TpaBUTAIlUU C DJIEKTPOMArHUTHBIMU
BEJIMUMHAMHU MOXKHO TO3HAKOMUThCS Ha pecypce [7] wiam B Jr000M MOMCKOBOM
cucteMe HuHTepHeTa 1o 3ampocy. «Cucrema ¢GuU3MUECKHMX BEIMYUH |
3aKOHOMepHOoCTe». Hazneroch Ha NMOHMMaHHWE W JalbHEWIIee pa3BUTUE 3TOTO U

JIPYTUX MOAOOHBIX (PU3UYECKUX HATIPABICHHUMN IPYTUMHU UCCIEIOBATEIISIMH.

BriBoap! 1o cTaThe.

1. Cucrtemnslii pa3MepHOCTHbIA aHanu3 @B 103BOJSET YCTAaHOBHTH
B3aUMOCBSI3b MACCHl U CUNbL MOKA YEPE3 KBAHTYEMbIE U KOHCTAHTHBIE BEJTUYUHBI, UTO
yKa3bIBaeT Ha UX PU3NYECKYIO OJIM30CTh UIIH J1aXKe BO3MOXKHYIO UJICHTUYHOCTb.

2. PaccmarpuBaemasi cucremMa (U3MUECKUX BEIMYMH M 3aKOHOMEpPHOCTEH
YKa3bIBa€T Ha MPUHUUIHAIBHYI BO3MOXHOCTh MPEOJOJICHUS CHJI HHEPLIMU BHYTpHU
YCKOPSAEMBIX T€Jl - IIyTEM BBEICHUS IOJIAPU3ALUH, ONPENCIEHHON HANIPaBIECHHOCTH

NN l"p&I[PIﬁHTHOﬁ CHUCTCMBbI DJICKTPHUYICCKHNX TOKOB.
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