IIporpamMmHubIe TpeboBaHUs K 3aYeTy MO KypCy
DJIEKTPOAMHAMUIKA

(5 cemecTp)

1.1. YpaBuenua Makcesia u ux ¢dpusndeckoe obocunopanme. Cuna Jlopenna

[Ipu orBeTe HA BOIPOC OUieTa HEOOXOAUMO BBECTH TTOHATU OOBHLEMHOM IJIOTHOCTH 3apsi/ia
u wioTHOCTH ToKa. [lomyunTs nuddepennuanpuayio ¢hopMy 3aKOHA COXpPAHEHUS 3apsgia. Y MeThb
3aIACATh TIOTHOCTD 3aPA/a U MJIOTHOCTH TOKA JIJIsl CHCTEMBI TOUEYHBIX 3aPS/IOB, JIBUKYIIAXCA
O 33IAHHOMY 3aKOHY.

Ucnonb3ysa dyngamenranabhuble (pusndecKne 3aKOHbI Takue, Kak 3akon Kyjona, 3akon
Buo-Capapa-J/lamnaca, 3akon @apasest, a TakKe 3KCIEPUMEHTATbLHBIN (PaKT OTCYyTCTBUS Mar-
HUTHBIX MOHOIIOJIel, TOJyIuTh ypaBHeHns MakcBesia B BakyyMe B AuddepeHnuaIbHOM BH/IE.
B 3aBepmrernn oTBeTa HEOOXOAMMO 3amucaTh CUIy JIopeHIa, TefCTBYIONIYIO HA TOYEYHYIO Ya-
CTUILY, ABUKYTIYIOCS B 33JJAaHHOM JIEKTPOMATHUTHOM MOJI€.

1.2. 3aKOH cOXpaHeHWs IHEPruym B MUKPOCKOMMUECcKOoii anekTpomamHamuke. Ilgor-
HOCTh 9HEPTUHU 3JIEKTPOMArHUTHOTO moJisi. BekTop IloitaTHHTA

[Ipu orBere Ha Bompoc Guiera HEOOXOJUMO, MCIOJIb3ys ypaBHeHus MakcBesia B Baky-
yMe, HOJIYYUTh 3aKOH COXPAHEHUs IHEPIUU JIEKTPOMATHUTHOIO 10Jd B JuddepeHnuaibHol
n uHTerpaabnoil popmax. Ha mpumepe cucteMbl TOYEUHBIX 3aPA/IOB, JBHKYIIUXCI O 3a/IaH-
HOMY 3aKOHY, 000CHOBAaTH (DU3MYUECKUIT CMBIC KAXKJIOTO U3 CJAATAEMBbIX B 3AKOHE COXPAHEHUS
SHepruu. BBecTy HOHATHE IUIOTHOCTH SHEPIUH JEKTPOMAIHUTHOTO II0JIs, IJIOTHOCTH HOTOKA
sneprun (Bektop IloitaTuHTa).

1.3. Tlorennuanabl 3JEKTPOMArHUTHOTO IoJid. KaambpoBouHas NHBAPUAHTHOCTD.
BriBoa ypaBHeHUiT OJid ITOTEHITUAJJIOB ITpU KaauoposBke JlopeHiia

IIpr oTBere Ha BoOmpoc GmieTa HEOOXOAWMO TPOBEPUTH 3aMKHYTOCTH CHUCTEMBI ypaBHe-
uuit Makcsesta. [lokasars, 4To cpe/in ypaBHeHUil cuCTeMbl €CTh 3aBUCHMbIe. BBecTn monaTus
CKaJIIPHOI'O M BEKTOPHOT'O MOTEHIUAIOB JIEKTPOMATHUTHOIO OJd M YCTAHOBUTH MX CBSA3b C
HaNpsKeHHOCTAMEU ToJid. [loydants opMy KagumbOpoOBOYHBIX Tpeodpa30BaHmil JIad TOTEHIU-
aJIOB W TIOKa3aTh, YTO HANPIAKEHHOCTH 3JTEKTPOMATHUTHOTO MOJS HE W3MEHSIOTCd MPU TaKUX
npeobpazoBaHusdx. [loyauTs ypaBHeHUS M1 CKAJSIPHOTO M BEKTOPHOTO MMOTEHIINAIOB B 00IIEM
caydae. Beectn kammbpoBouHoe ycaoBue JlopeHIa n 3anucarh ypaBHEHHS [JIs TOTEHIINATIOB C
Y4€TOM 3TOr0 yCJIOBHS.

1.4. YpaBHeHHUd OJid TOTEHIHNAJIOB 1 WX peIlleHne B BUAE 3ama3AbIBAIONINX ITOTEH-
II1aJIOB

IIpn orBeTe HA BoOlpOC OGuieTa HEOOXOUMO 3AIMCATH YPABHEHUS JIJIs IOTEHINAJIOB JJIeK-
TPOMArHUTHOTO MOJd B Kaaubposke Jlopenma. Ilpejmnonarag mioTHOCTb 3apsg/a U MJIOTHOCTD
TOK& 3aJJaHHBIMU, TOJYYUTH PEIeHUs JIjIs MMOTEHITHAJIOB, He MPOTUBOPEYAIle NPUHITUIY TTPU-
YUHHOCTH — 3amla3/bIBAIOIINe TOTEHITHADI.



1.5. YpaBHeHUd AJd TMMOTEHIINAJIOB CTATUYECKUX JJIEKTPUYIECKOTO U MATHUTHOTO
moJIell M UX penieHud

[Ipu orBere HA BOLPOC OUeTa HEOOXOIUMO BBECTH IOHATUS JIEKTPOCTATUYECKON 1 Mar-
HUTOCTATHYECKOH CHCTEMBI. 3anucarh ypaBHeHus: MakcBesia u MOJyIuTh YPABHEHUS JIJIS [0-
TEHITMAJIOB MOJIeil, CO3/IAHHBIX TAKUMU cucTeMaMu. Vcrnoab3ys perrenus Jisd 3anas3 /bl BAIOIIITX
IIOTEHIIUAJIOB BBIUCATH PEIICHUA [IJI8 CKAJAPHOIO NOTEHINAIA JIEKTPOCTATUIECKOTO MO U
BEKTOPHOIO MOTEHIUATIA MATHATOCTATHICCKOTO TOJIA.

1.6. Pa3iokeHne HOTEHOHWAIA IJIEKTPOCTATHUYIECKOrO IMOJd IO MYJIbTHHOIAM (IO
KBaJPYIIOJsl BKJIOYUTEIHHO). DIIEKTPUIECKUN AUNIONbHBIN MoMeHT. ITorenmuan u
HaIIPpA?KE€HHOCTD IIOJId 3JIEKTPUYECKOIro JUIIOJIA B CTaATUKEe

[Ipm orBeTe Ha BOmpoc OmIeTa HEOOXOANMO 3AlMCAThH PEeIleHne M CKAJISIPHOTO IIOTEHIIH-
aJIa, JIOKAJBbHOM 3JEKTPOCTATHIECKOIl CHCTEMbBI M BBIIIOJHHTD €r0 MYJIBTHIIOJIBHOE PA3JI0OKEHHE
JI0 KBaJAPYyHOJHHOTO TPUOINKEHNST BKIOUNTEIBHO.

3anucaTh BIPaKeHHE JIJId HOTEHIINAIA U BHIYUCIUTD HAIPSIKEHHOCTD I10JId B MOHOIIOIb-
HOM IPHUOJIUKEHNH.

BanucaTh BbIpazKeHue [T TOTEHINAIa ¥ BHIYUCIUTDh HAIPSKEHHOCTD MOJIsI B TATIOILHOM
npuOanzkeHnn. BBecTu moHsITHE 3€KTPHIECKOrO JUIOJBHOrO MOMeHTa. [1oydnTh 3aK0H n3-
MEHEHHS BEKTOpPa ANIMOJBHOIO MOMEHTa, MPHU MEePEHOCe HAaJYaJ a CHCTEMBI KOOPIHHAT. YKa3aTb
YCJIOBHE ITPW KOTOPOM JHUTOJIBLHBIA MOMEHT He 3aBHCHT OT BHIOOpaA HadvaJia KOOPIWHAT.

BanucaTh BbIpaKeHUe JJIsd MOTEHIHAIA M BBHIUYUCIUTL HAIPAXKEHHOCTH IO0JIA B KBaJIpYy-
OJILHOM TpHUOJIMKeHUU. BBecTr MOHATHE TeH30pa 3JIeKTPUIECKOr0 KBAIPYIOJIFHOTO MOMEHTA.
Jloka3aTh 9TO CJIe/] 9TOr0 TEeH30Pa PaBeH HYJII0. Y Ka3aTh YUC/I0 €r0 He3aBUCUMbBIX KOMIIOHEHT.

1.7. DHeprud 3JEeKTPOCTATUYECKOTO MOJIsd. DHEPrud W CUJa IJIEKTPOCTATUIECKOTO
B3aUMO/JIEHiICTBUS ABYX yAAJIEHHBIX CUCTEM 3apsaoB. MOMEHT cujibl. DHEpPrusd JAUIO-
Jis BO BHEIIIHEM II0JIe

[Ipu oTBeTe Ha Bonpoc OUaeTa HEOOXOAUMO MOy YUThH BbIPAKEHUE I SHEPIUU IJIEKTPO-
CTATUYECKOTO MO JIOKAJIHHOM CUCTEMBI 3apsi/IoB. PaccMOTpeTh B3auMOIefiCTBHE JBYX JIOKAIb-
HBIX 9JEKTPOCTATHYECKUX CHCTEM M BBECTH HOHATHE COOCTBEHHOIN SHEPrUU IOJIs CHCTEMbI H
SHEPIuy B3aUMOJIEUCTBUSI CUCTEM.

Brectu ¢dyukmuio Jlarpam:kxa 371eKTpOCTATHYECKOTO MOl ¢ HCIIOIb30BaHIeM KOTOPOi 1Mo-
JIY9UTH BBIPAKeHUE I CIJIbl 1 MOMEHTA CHJI, JeHCTBYIONNX HA 3JEKTPOCTATHIECKYIO CUCTEMY.
[HosryunTh BeIpazKeHue JIj1d SHEPrUU B3aUMOJICHCTBUS JIBYX JIOKAJTHHBIX CHCTEM TOYCYHBIX 3apsi-
JIOB, HAXOJIAIIMXCSA Ha OOJIBIIOM PACCTOSHUU JAPYT OT JApYyra. 3alucaTh SHEPTHIO JIEKTPUIECKOTO
JTUTIOJIS BO BHEITHEM II0OJIE.

1.8. Pazjoxkenune IoTeHNaJIa MAarHuTOCTAaTU4YeCKOI'o 1oJid 110 MYJbTUIIOJIAM.
MarsuTHblii MOMEHT TOKOB. BeKTOpHBIﬁ IIOTEHIIUAJI 1 I10JI€ MAarHuTHOI'O AMNIIOJIA

[Ipu orBeTe Ha BoOmpOC OHIETA HEOOXOAUMO JIIsI JIOKAJIBHON CHCTEMBbI CTAIIMOHAPHBIX TO-
KOB BBIIIOJIHUTH Pa3/i0yKeHue BEKTOPHOTO ITOTEHINAJIA JI0 IIePBOTO HEHYJIEBOTO MPHOJIMKEHUSI.



BpecTn mongrue MaraiuTHOTO JAUIIOJIbHOTO MOMEHTA. HOJIy‘{I/ITb BbIpazKEeHUud dJId BEKTOPHOI'O
noTeHIraJIa U HallPA?KEHHOCTH MTOJIA MAalrHUTHOT'O JUIIOJIA U YKa3aTh UX aCUMITOTUKY IIPpU ya-
JICHUN OT CUCTEMDBbI TOKOB.

1.9. DHeprusg MarHUTOCTATUYECKOTO TOJId. DHEPTUHA N CUJIA B3aMMOJAEHCTBUA ABYX
YJAaJ€HHBIX CHUCTEM CTAIMOHAPHBIX TOKOB. MOMEHT CUJIBI

lIpm orBeTe Ha Bonmpoc GuiteTa HEOOXOIMMO IOy YUTH BhIPayKeHHe sl SHePIUd MarHUTHO-
'O MOJIS JJIOKAJTBHOM MArHUTOCTATHIECKON cUCTEeMBI. PaccMOTpeTh B3auMOIeACcTBUE IBYX CUCTEM
CTAIMOHAPHBIX TOKOB. BBecTu monstue coOOCTBEHHON HEPIUU MATHUTOCTATHYECKOIO OIS CH-
CTEMbl M SHEPIUH B3aUMOJEHCTBUS CUCTEM.

Brectu dynknuio Jlarpanka MaroHuTOCTATHYECKOTO MO/ ¢ UCIOJTb30BAHUEM KOTOPOI 10~
JIVIUTh BBIPAyKEHWe 7T CUJIBI T MOMEHTA CUJI, IeHCTBYIONNX HA MATHUTOCTATHIECKY IO CHCTEMY.

1.10. IIlmockue 31€KTPOMArHUTHBIE BOJIHBI B BAKyyMe

[Tpu orBere Ha Bonpoc Gujiera HeOOXOAMMO 3alUCaTh ypaBHeHuss Makcpesjia B BaKyyMme
B OTCYTCTBHE 3apsJI0B U TOKOB. [Ipejmosio;KuB pelrenne B BUE ILIOCKON 3/1€KTPOMATrHUTHOMN
BOJIHBI, IIpeoOpa30BaTh CUCTEMY YpaBHeHHH MakcBesta K cucreMe aaredpandecKux ypaBHEeHUH
OTHOCUTEJHbHO HANPSKEHHOCTEH 3JIEKTPOMATHATHOTO IIOJIS.

Ha ocHoBe 1nojiyuenHoil cucrembl ypaBHEHUN: JIOKA3aTh HOIEPEYHOCTb BOJIHBI; TOJIYYUTD
3aKOH AUCIEPCUuH; IOJYIUTDH CBA3b MCEZKAY BEKTOPaMHN HAIIPAZKEHHOCTU 3JIEKTPUYIECKOro, Mar-
HUTHOTO TI0JId B BOJIHE M BOJIHOBBIM BE€KTOPOM; IMOJYYUTH COOTHOINMEHUE MeKAYy MOIYJIAMU Ha-
IPSKEHHOCTEH 9JIeKTPUIeCKOro ¥ MAarHUTHOIO IIOJIs B BOJIHE; BRIYMCJUTH BeKTOp [loiiHTHHIra
M yKa3aTh €ro CBI3b C IJIOTHOCTHIO SHEPIHU MOJIs B BOJIHE; MOKA3aTh, YTO (DPOHT BOJHBI (MO-
BEPXHOCTH PABHOH (hasbl) — MIOCKOCTD, MEPHEHJANKYJISPHAS BOJHOBOMY BEKTODY.

1.11. Pu3nyecKue yCcJIOBUSA IPUMEHNMOCTUA MYJIbTUMOJHHOTO PA3JIOXKEHUS B 3a7a9€
00 u3ryveHun

[Ipu orBere Ha Bolpoc GujeTa HEOOXOJIMMO JIATh OLPE/Ie/JEHNE JJIEKTPOMATHUTHOIO U3JIY-
YCeHHA U Ha €ro OCHOBE IIOJYYUTHL OI'pPaHUYCHHE Ha aCUMIITOTHUKY y6bIBaHI/IH IMOJIA U3JIyYCeHH A
npu ydaJeHun OT JIOKaJILHON CHUCTEMBI 3apgaJ0B 1 TOKOB. BBIHOJ'IHI/ITB MYJBTUIIOJIBHOE Pa3JI0ZKe-
HIE CKAJIIPHOIO W BEKTOPHOI'O HOTEHIIMAIOB B PAJL 10 JIOKAJTLHOMY 3alla3bIBAHUIO B CHCTEME.
OLEeHUTh YCJI0BHE CXOIMMOCTHU psja. BBecTun mousgrTue 3amasjbiBatoiiero BpeMenu. Crpymm-
pPOBATH CJIaraeMble Pa3JIOKEHUs CKAJISPHOTO M BEKTOPHOTO IOTEHIIHAIOB MO MPUOJTHKEHUSIM:
QJEKTPUICCKOMY AUIIOJBbHOMY HM3JIYYEHUIO, Mal'HUTHOMY AMIIOJIBHOMY HM3JIYYCHHIO; dJICEKTPHUYIC-
CKOMY KBaJApPYIIOJbHOMY U3JIYy4Y€HHIO.

1.12. DuekTpudyeckoe qunoabHOoe n3iaydenue. IlosiHas MHTEHCUBHOCTB, YII0BOE
pacnpeaesieHue

[Tpu orBeTe Ha Bompoc Ouera HEOOXOAMMO MPHUBECTH CaraeMbie MYJIHTHIOJIBHOTO Pa3-
JIOYKEHUS CKAJSIPHOTO W BEKTOPHOTO TMOTEHIIMAJIOB 3JIEKTPUUECKOTO JWIOJILHOTO M3JIyUeHHs K
BHJLY, COJEPIKAIIEMY IIPOU3BOIHBIE OT BEKTOPA JEKTPHIECKOI'O JTUIIOJIHHOTO MOMeHTa. Mcnoib-
3y MOJYYEeHHYIO (POPMY MOTEHIHMAJIOB, BBHIYUCIHTD HANPIXKEHHOCTH JIEKTPUUECKOTO U Mar-



HUTHOI'O IIOJIEH. OL[GHI/ITB COOTHOIIeHue MezKAY BOJHOBBIMH KW H€ BOJIHOBBIMU CJlala€MbIMH B
HallPpA?KEHHOCTHU T1OJIA. Beectn nmougarnga osamzKoeil u BOJIHOBO 30HbI. BBecTn mongarne YTJI0BOTO
pacupenejeHnd MHTEHCUBHOCTH H3JIYYE€HHA M BBIYHCJ/IHUTL 3TO pacClipelesieHue JJjid 3JI€EKTPH-
YEeCKOIro MJHUIIOJIbHOI'O HU3JIy4YeHHIA. Beectn olpejgesaenue OJHOW MHTEHCHBHOCTH HU3JIy4eHud U
BBIYUCJINTL €€ JJId JICKTPUYICCKOI'0 JUIIOJIbHOI'O HU3J1y4YCHUAA. ITokaszarb OTCyTCTBUE JICKTPH-
YEeCKOI'0 AUIIOJIbHOTO U3JIy4YeHUud AJid CUCTEeMbl TOYE€YHBIX 3apPA2KCHHBIX YaCTHIL C OJMHAKOBBIM
OTHOIIIeHneM 3apdda K MacCe, NBUXKYIIUXCA IO ﬂeﬁCTBHeM BHYTpEeHHUX CHJI.

1.13. MarauTHoe AunojibHOe n3jy4deHue. IlosHasgs MHTEHCUBHOCTD, YyIJIOBOE pacmpe-
JaejeHne

[Tpu orBeTe Ha Bompoc OuIeTa HEOOXOAMMO NMPHUBECTH CaraeMbie MYJIHTHIOJIBHOTO Pa3-
JIO?KEHHS CKAJAPHOIO U BEKTOPHOI'O IOTEHIIUAIOB MATHUTHOTO JIMIIOJIBHOTO U3JIYUEeHHUS K BHUJLY,
COJIEPZKAIIEMY ITPOU3BOIHBIE OT BEKTOPA MArHUTHOIO JUIOJBHOIO MOMeHTa. OIEeHUTH COOTHO-
IIeHne MeXKJIy BEKTOPHBIM IOTEHITHAJIOM B 3JEKTPHUIECKOM JUIOJHHOM U MAaTHUTHOM JTHIIOIb-
HOM H3JIy4Ye€HHH. BbIYUCANTD HAIPSKEHHOCTH IJEKTPUIECKOTO U MATHUTHOTO I0JIA, YIJIOBOE
pacrupejiejieHie THTEHCUBHOCTH U TIOJIHYI0 WHTEHCHBHOCTD JIJIsT MArHUTHOTO JUIOJBHOTO W3JIy-
yenud. [loryduTh ycjioBue OTCYTCTBUS STOrO THUIIA, U3JIYUEHUS JIJId CUCTEMBl YaCTHI] C OJIMHA-
KOBBIM OTHOIIIEHHEM 3apsija K Macce.

1.14. Cua paguanmuoHHOTO TpeHus (B HEPEJSITHUBUCTCKOM IIPUOGIN>KEHNUN )

[Tpu orBeTe Ha BoOmpoC OUIeTa HEOOXOIUMO MOIYIUThH opMyIy JlopeHIa A1t CHIbI pajin-
alMOHHOI0 Tpenus. Ha mpumepe aBukeHns cBOOOIHON YaCTUIIBI TIO/T TeHCTBUEM CHJIBI PaUAIIH-
OHHOT'O TPEeHHS MOKA3aTh IIPOTUBOPEUNBOCTD ITOM (POPMYJIBI JJ1sT HEKOTOPBIX THIIOB JBUKCHHSI.
YKazarb ycjioBus npumeHuMoctu ¢popmylibl Jlopenia.

2.1. ITpeo6pazoBanuga JlopeHna ajigs KoopanHaT-BpeMeHu. lutepBana

[Ipm orBeTe Ha BONpoOC HureTa HEOOXOIUMO CHOPMYJIUPOBATH TPUHITUI OTHOCUTETBHOCTU
1 UpUHIMI POPMUHBAPUAHTHOCTH (DYHIAMEHTAJIbHBIX (DU3UYECKUX 3aKOHOB. BBecTu mnousrue
nHrepBaJsa Mex/ay coobirusamu. [logyaurs npsambie n odparubie npeodbpazosanud Jlopenma. [To-
Ka3aTh, 9YTO 3TU peodpa30BaHus He HAPYNIIA0T (DOPMUHBAPUAHTHOCTH MHTEPBAJIA.

2.2. PeasTuBucrckas KnuHemaTtuka. lIpeobpa3oBanue mpoMe>kyTKa BpeMeHU U JAJIU-
HbI oTpe3Ka. PengaruBucrckuii 3akoH cijioxkeHus ckopocrteii. IIpeobpasoBatue yrios

[Ipu oTBeTe Ha BONpOC ODUIeTa HEOOXOAUMO MOJIYYUTH 3aKOH TTPeodpa30BaHus MTPOMEKYT-
KA BPEMEHHU MEXK/Ty JIBYMs COOBITHSIMU, IIPOUCXOIATIMME B OJIHON U TOM K€ TOUKe IPOCTPAHCTBA
B WHEPIHAJIBHOM cucTeMe oTcdera. IloyyauTh 3aKoH mpeobpa3oBaHust JIJIMHBI [eOMETPUIECKOTO
0Tpe3Ka, MOKOATIETOCS B OTHOM U3 WHEPIIHAIBHBIX CHCTeM oTcueTa. PaccMoTpers caydait, koraa
OTPE30K PACHOJIOZKEH BJI0JIb BEKTOPA CKOPOCTH OTHOCUTETHLHOTO JIBUYKEHUS U TEPIeH THKYITP-
Ho K Hemy. [losy4unTsh 3aKkoH mpeobpazoBanus yrJa, 00pa30BaHHOTO HANPABJIEHHEM CKOPOCTH
OTHOCHUTEJIbHOT'O JABUXKEHUA U T€OMETPUIECKUM OTPE3KOM.

[osyauTh pesaTUBUCTCKHUNA 3aKOH CJI0YKeHUsT CKOpocTelt. [IpsMbIM BBIYHCIEHHEM MTOKa-
3aTh, YTO HU B OJIHOW W3 MHEPIHMATHHBIX CHCTEM OTCYETA CKOPOCTH YACTHUIIHI HE MOMKET Ipe-



BBICUTH CKOPOCTH CBeTa B BakyyMme. lloyduTh 3akoH npeobpa3oBaHus yIJI0B, 00pa30BaHHbBIX
BEKTOPOM CKOPOCTH YaCTHUIHI U BEKTOPOM OTHOCHTEJILHON CKOPOCTU CHCTEMBI OTCYETA.

2.3. IIpoctpancTBo MuakoBCcKOro. lIpMepbl TEH30pOB pPa3/IMYHBIX PAHTOB

[Ipu orBeTe Ha BOnpOC OujieTa HEOOXOMMO BBECTH O0O3HAYCHUS /I8 KOOPAHHAT Y€ThpeX-
MEPHOTO MPOCTPAHCTBA-BPEMEHN. 3aMNUCATh 3aKOH MPeoOPaA30BaHMs: CKaJsIPa, KOBAPUAHTHOTO
U KOHTPABApUAHTHOTO YeTHIPEXMEPHBIX BEKTOPOB, TEH30pa BTOPOTO paHTa MpHU MpeodpazoBa-
HUSX KOODJUHAT YeThIPEXMEPHOTO MPOCTPAHCTBa-BpeMeHU. [[oayIuTh 3aKOH NpeoOpa3oBaHusd
KOMIIOHEHT 4YeThIPEXMEPHOrO BeKTOpa npu npeodpasosanusix Jlopenna. Beectu noustue ren-
30PHOTO WHBAPUAHTA W 3aNUCATH TaKWe WHBAPUAHTHI JJIs BCEX MePEUNCJIeHHBIX BeJIUYNH.

Brectu ompemesienne s METPUYECKOTO TEH30PA. 3aMUCATH CBI3b MEZKJIy KOBAPUAHT-
HBIMU W KOHTPABAPUAHTHBIMH KOMIOHEHTAMHU TOro TeH3zopa. OupeenTb Olepalii OMyCcKa-
HUsl /TIOTHSITHST TEH30PHBIX WHIEKCOB € TIOMOIIBbI0 METPHYECKOTO TeH30pa. Vcnonb3ys Bepazke-
HUe /I KBaJpaTa MHTepBala, MOJYIUTh KOMIOHEHTHl METPUUYECKOTO TEH30Pa B JIEKAPTOBBIX
KOOP/IMHATAX MHEPIHAIbHON CHCTeMBbl OTCUYEeTa MPOCTPAHCTBA MUHKOBCKOrO. 3anucarh IpPaBH-
JIa, TOHSITHSI /Oy CKAHWST WHIEKCOB B IPOCTpancTBe MUHKOBCKOTO (B IEKAPTOBBIX KOOPAWHATAX
HHEPIUAIbHO CHCTeMBI OTCUETA).

BrecTu oripejiesienrie MUPOBO JIMHUHU, YeThIPEXMEPHBIX BEKTOPOB CKOPOCTH U YCKOPEHMUSI.
BpraucanTs KOMIOHEHTH KazK/IOT0 U3 ITUX BEKTOPOB. BBIYUCINTH KBaJpaT YeTHIPEXMEPHOTO
BeKTOpa cKopoctu. [lokazarsh B3auMHYI0 OPTOrOHAJIBHOCTD Y€ThIPEXBEKTOPOB CKOPOCTH U YCKO-
peHns.

2.4. 3akoH npeobpa3zoBaHud ILJIOTHOCTEH 3apdaa U TOKA U ero o0ocHOBaHIe

[Ipu orBere Ha Bopoc GueTa HEOOXOAUMO HOIYUUTh KOBAPHAHTHYIO (4€THIPDEXMEPHYIO)
3allUCh 3aKOHA COXPaHEeHUs 3apsijia, HA OCHOBE KOTOPOH BBECTHU OlpejiesieHre YeThlpeXMepHOIo
BEKTOpa ILJIOTHOCTH TOKa. [loyanTh 3aK0H npeodpa3oBaHns KOMIOHEHT YeThIPEXMEPHOTO BEeK-
TOpa IJIOTHOCTH TOKa IpH IpeodbpazoBanusx Jlopenna. [IpuBecTtr HHTEpIPETAIINIO MOy YeHHOM
CBS3U MEXK/TY TJIOTHOCTBIO 3apsjia U IJIOTHOCTHIO TOKA B PA3HBIX WHEPIHAJIBHBIX CUCTEMAX OT-
cuera.

2.5. KoBapuaHTHag 3anuch ycjaoBusd JIopeHIla U ypaBHeHUi AJid MOTEHIINAJIOB.
3akoHbl Ipeobpa3oBaHusd IIOTEHIIUAJIOB

[Ipu orBeTe HA BONpOC OUIeTa HEOOXOINMO HCIOIL3Y KaaubpoBouHnoe ycaosue Jlopenna
BBECTH OIPEJIeJICHIE YeThIPEXMEPHOI0 BeKTOpa noTeHa a. [oayanTs 3aKoH npeobpa3oBanus
CKaJIAPHOIO U BEKTOPHOIO TMOTEHIUAJIOB NPHU npeodpasoBanugx Jlopenma. [loayunTsh KoBapu-
AHTHYIO 3aIKCh orieparopa /I’ Arambepa n KOBapHaHTHYIO 3a1IUCh yPABHEHUIT /I TOTEHIINAIOB
B Kasmubposke Jlopenra.



2.6. Tenzop 3anekTpomarauTHoro noJjigd. KoBapumanTtHas 3anuchk ypaBHeHuit Maxkc-
BeJIJIa OJid MoJieil B BaKyyMe

[Ipm oTBeTe Ha Bompoc OGUIeTa HEOOXOIWMO, UCHOJIB3YS YeTHIPEXMEPHBINl BEKTOD TTOTEH-
uaJa, 3anucarb GOpMYyJIbl CBI3U 10JIell U HOTEeHIMAJIOB B UHJIEKCHON (opme. Beectu onpe/ie-
JIEHUE TeH30Pa JIEKTPOMAIrHUTHOIO 1I0JISI U CBSA3aTh €r'0 C YeTblpeXMePHbIM BEKTOPOM MOTEHIIH-
asa. TToJyduTh KOMIOHEHTHI JBazKJbl KOBAPHAHTHOIO/IBasKJIbl KOHTPABAPHAHTHOIO TEH30Da
3JIEKTPOMATrHUTHOTO 1O B JIEKAPTOBBIX KOOPJAMHATAX WHEPIUAIBbHON CUCTeMBbl OTCUYEeTA.

[Toy9nuTh KOBAPUAHTHYIO (I€THIPEXMEPHYIO) 3aIUCH OJHOPOJHBIX ypaBHeHui Makcseria
(1-napa). TIpoBepurb coorBeTCTBUHE YMCJIA YPABHEHHI B BEKTOPHON M KOBApuaHTHOH (opmax.
[TosnyunTh KOBApHAHTHYTO (I€THIPEXMEPHYIO) 3aUCh HEOJHOPOIHBIX ypaBHeHuit Makcsesra (2-
napa). [IpoBepuTh CONTACOBAHHOCTD STHX YPABHEHUI ¢ 3aKOHOM COXPaHEHHs 3apsiyia.

2.7. 3akoHbI TTpeoOpa3oBaHug BEeKTOPOB moJig I/ u H. VInBapumaHThI 3JIEKTPOMarHuT-
HOTO TIOJId

HpI/I OTBE€TEe Ha BOIIPOC 6I/IJI€Ta H€O6XO,ZLI/IMO MMpAMBIM BbIYUCJIEHHUEM ITOJIYIYUTH 3aKOH IIpe-
0o0pa30BaHWs KOMIOHEHT TeH30pa 3JIeKTPOMATHUTHOTO MOJS IpHU Hpeobpa3oBaHudax JlopeHTa.
Ha ocHOBe moJIydeHHBIX COOTHOIIEHUI CeaTh BBIBOJBI O CBS3W MEYKIY HAINPIKeHHOCTSIMU
EKTPUIECKOTO ¥ MAarHUTHOTO TMOJIell B HeTOABUKHON U MHePIMATBLHO JIBUKYIIHANACS CUCTEMAaX
orcuera. 3aKOH IPeodPA30BAHMS JIOJIZKEH ObITh BhIPAYKeH B BEKTOPHON (hopme.

BBGCTI/I IIOHATHE TCEH3O0PHBIX HHBAPDHAHTOB. yKaSaTb YUCJIO HE3aBUCHUMbBIX HHBAPDHAHTOB
AHTHCUMMETPUIHOTO TEH30Pa BTOPOro panra B N-MepHOM MPOCTPAHCTBE. 3aMUCATh BHIPAYKe-
HUS 719 TePBBIX IBYX MHBAPHAHTOB TEH30Pa 3JIEKTPOMArHUTHOTO TOJS B HHAEKCHOW U BEKTOP-
HOit dpopmax.

2.8. eBapuaHTHOCTH (pa3bl. 3aKOHBI NPe0OpPa30BaHUSA YaCTOThI U BOJTHOBOTO BEK-
Topa. 9ddekT Honmaepa

[Ipu oTBeTe Ha Bompoc OIIeTa HEOOXOANMO 0OOCHOBATH MHBAPHAHTHOCTE (PA3BI IJIEKTPO-
MarHuTHON BOJIHBL. VC10Jib3yst MHBAPUAHTHOCTH (ha3bl, 1OJYUYUTh 3aKOH 1Ipeodpa30oBaHus 4va-
CTOTHI W BOJIHOBOTO BekTOpa. [loydanTh 3akoH mpeobpa3zoBanus yrija, 00Pa30BAHHOTO BOJIHO-
BBIM BEKTOPOM U BEKTOPOM CKOPOCTU OTHOCUTEJIbHOT'O ABU2KEHUI. HOJIqu/ITb 3aKOH U3MEHEHU A
YaCTOTHI IIPU pedaTuBHCTCKOM 3 dekTe Honmmepa. Onucarh caydan IpoI0IbHOIO U MOoIeped-
voro 3ddekra lommiepa.

BeecTu onpeeenne 11t YeThIPeXMEePHOTIO BOJTHOBOIO BEKTOPa. BBEIYHCINTD KBAIPAT ITO-
'O BEKTOpa B JEKapTOBbIX KOOPAWHATAX I/IHGpL[I/I&JIbHOfI CUCTEMBI OTCYETA.

2.9. IlpuHOUO CTAIMOHAPHOTO AEMCTBUA B djeKTpoaunHamuke. OCHOBHbBIE IIOCTYJIa-
Tel. JlarpaH>KnaH 3apg2keHHOM 4acTHUIbI BO BHEITHEM 3JI€KTPOMATHUTHOM IIOJIE

[Ipu orBere Ha Bompoc Omaera HEOOXOAUMO CHOPMYINPOBATH MOCTYJIAThl IPUHIAIA CTa-
UOHApPHOTO JeficTBusi. BBecTn onpejesenus i 0000IEHHONE KOOPMHATHI, 000OIEHHONH CKO-
poctu, dyukinu Jlarpam:ka, 0o000IIEHHOTO UMITYJILCa U 0DODOIIEHHOI CHJIBI JIeHCTBYIONIeH Ha
TOYEUYHYIO YACTHUILY. 3allicaTh YpaBHeHHs Jlarpan:ka BToporo poja. BeecTtu nmonsTue uurerpa-
JIOB IBUKEHHUS U IMUKJIXIECKOH KOOPIUHATHI.



CdopmyanposaTb TpeOOBaHHA, NpeXbaBasieMble K GYHKIUN JlarpaHka TOUYEIHON peis-
TUBUCTCKON YACTHIIBI: BEIECTBEHHOCTH, PEJISTHBUCTCKAasT WHBAPHMAHTHOCTD, JIOKAJIHhHOCTD, BhI-
MOJTHEHUE TPUHIMIIOB MUHAMAJILHOCTH U COOTBETCTBUSI.

[TocTtpouts neiictBrue n GyHKIUIO Jlarpan:ka i TOUeTHOU 3aps?KeHHONH YaCTUIIBI, JTBU-
JKYIIERCcs B 33 IaHHOM 3J1eKTPOMAruuTHOM 1oJsie. OBOCHOBATH BBIOOD XapaKTEPUCTUK TACTHILHI
U TI0JISI, UCIIOJIB30BAHHBIX JJIsI MOCTpoeHus jeficruga u dyHkun Jlarpanxka. g Haiigennoi
dbyukmun JlarpanzKa BBITIOJHATH Pa3J0KeHNe TPH MAJIBIX CKOPOCTSIX YaCTHIB (IT0 CPABHEHUTO
CO CKOPOCTBIO CBETA) U MPOBEPUTH BbIMOJHEHHE TPUHIUIA COOTBETCTBHUS PEJATUBACTCKOIO W
HBIOTOHOBCKOT'O OIMCAHUSI.

2.10. YpaBHeHUs ABUXKEHUS PEJITUBUCTCKON 3aps>KEHHON YaCTUIHI BO BHENTHEM
9JIEKTPOMATHUTHOM TOJI€ B YeThIPEXMEPHOM BUJE. DHEPrus W MMITYJILC PeIdATH-
BHUCTCKOII 4acTHUIIbI

[Tpu oTBeTe Ha BOmpOC OHMJIETa HEOOXOAMMO Ha OCHOBE NPHUHIUIIA CTAIMOHAPHOIO efi-
crBust (IPSMBIM BBIYHCIEHHEM BapDHAIUK) IIOJYYUTh B KOBADUAHTHON (dYeTbipexmepHoii) dhop-
Me yPaBHEHUsI JBUKEHUSI PEJIATHBHUCTCKON 3apsyKeHHON YaCTHIbI, JBUKYIICHCA B 3aJaHHOM
9/IEKTPOMArHUTHOM TI0Jie. 3alucaTh MOJYyYeHHbe YpPABHEHHs B IPOEKIUAX HAa BPEMEHHYIO W
IPOCTPAHCTBEHHBIE OCH. BBecTH onpejesieHne [Ijid SHEPIUH PeIATHBUCTCKON yacTunbl. Pasiio-
JKUTD BbIPAYKEHUE JIJIs1 SHEPTUH TIPU MAJBIX CKOPOCTAX YACTHUIIL (0 CPABHEHHIO CO CKOPOCTHIO
CBeTa) M IPOBEPUTH COOTBETCTBHE HBIOTOHOBCKOMY ONHMCAHUIO. BBeCTH onpejiejeHns KHHETH-
9eCKOIl 9HePruM W MMITYJIbCA PEIATHBUCTCKON YacTUIhl. BHIPA3uTh SHEPIUI0 YacTHUIlBl Yepe3
ee Maccy W MMIYJIbC. BBeCTH onpeneenne 9eThipeXMepHOTo BEKTOPa MMIY/IhCa. BBIaucanTh
KBaJIpaT 3TOr0 BEKTOPa B MPOCTPpaHCTBE MHHKOBCKOTO.
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