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AHHOTANMA
[Tporpamma npegHasHayeHa i CTyAEHTOB 2 Kypca. OHa BKIIOYaeT B ceOsl IJIaH JIEKUUH, peKOMEHIyeMYIo
JUTEPaTypy, CBOAKY OCHOBHBIX (OPMYN, a TakKe 3aJaud Ui PAacCMOTPEHHs Ha CEeMUHapax M Ui
CaMOCTOSTEJILHOTO PELICHUS CTY/ICHTaMH.
B Kypce paccmarpuBaroOTCS OCHOBBI CIICIHAJIBHOW TEOPHH OTHOCHTEIHEHOCTH M TEOPUH DIIEKTPOMATrHHTHBIX
nosiel B cBOOOJHOM ITpOCTpaHCTBE. B mepBoii yacTu Kypca JaeTcsi akcuoMaTuka TeOPHH OTHOCUTEIbHOCTH,
OTKyZla BBIBOAATCS OCHOBHBIC CIICIICTBHS: DPEISATUBUCTCKOE COKpALICHWE [UIMHBI, 3aMEIJICHUE BpPEMEHH,
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH, abeppauus cBera. lM3naraiorcsi OCHOBBI TEOPUH TEH30DOB,
HEOOXOAMMBIC [UIi YETHIPEXMEPHOTO ONHMCAHUS pEISATUBUCTCKUX sBiIeHud. Jlanee paccmarpuBaercs
PENATUBUCTCKAs YacTUIIA B CBOOOJHOM MPOCTPAHCTBE U B JIEKTPOMAarHUTHOM 1ojie. PopMymupyercs Teopus
ANIEKTPOMArHUTHOTO TOJS, W3 JCHCTBUS BBIBOAATCS ypaBHEHHs MakcBelUla KaK TPEeXMEpHOM, TaKk U B
YeThIpEXMEpPHOM Buze. Pemiaercss psaj NMPUHLIMIMAIBHBIX 33/a4 TEOPUH TOJISA: PACHPOCTPAHEHHE IUIOCKUX
BOJIH, MYJIBTHIIOJIBHOE PA3JIOKCHUE B AIIEKTPOCTATHKE M MArHUTOCTATHUKE, M3IyYCHHE DIICKTPOMArHHTHBIX
BOJIH B INTIOJIBHOM MPHOIVKEHUN M PETSITUBUCTCKUMHU 3apsilaMH, PaCCEsTHUE IEKTPOMarHUTHBIX BOJIH.
Kypc ocHOBBEIBaeTCst Ha OOIIMX 3HAHUSIX MaTeMaTH4eCKOro aHaiu3a (Teopus (YHKIHMHA OJXHOW M HECKOIBKUX
MEpPEeMEHHBIX, BEKTOp-QYHKIUH, IuddepeHIupoBaHHEe W WHTETPUPOBAHUE ITUX (YHKIUH, BEKTOPHBIC
muddepeHIranbHbIe ONepalii) U TeOpUU TuPepeHINaTBHBIX YpaBHEHHH (YMEHUE peliaTh OCHOBHBIC THITBI
i depeHManbHbIX YpaBHEHUH), U BO MHOTOM OINHUPAeTCs HAa TPEJICTABICHUS M HABBIKM, IPUBHUTHIC
cTyaeHTaM Kadenpoit oouield pu3nku (00IIue 3HAHUS PENIITUBUCTCKOM TEOPHU Y TEOPHH AIIEKTPOMArHUTHOTO
nons). M3nokeHHble pe3ynbTaTbl UCIONB3YIOTCS B JIPYTHUX Kypcax TeopeTHdeckod (pU3MKH: B KBAHTOBOI
MEXaHUKE U CTaTHCTHUYECKOH (hU3MKe, a TaKXKe B psijie KypCcOB IO BEIOOPY.

1. leau u 3apauun

eap AUCUMNIIMHBI

Jare cTyneHTaM 3HaHUS HEOOXOOUMBIE JUISI OMMCAHUS Pa3IMyHBbIX (DU3MYECKUX SIBJICHUH B 00nacTu
NPUIOKEHUN CHELUAIbHON TEOPUH OTHOCHUTEIIBHOCTH, PEJIATHUBUCTCKON MEXaHUKH U KIIACCHYECKOU
MHKPOCKOIMYECKON 3JIEKTPOANHAMHMKHN, M METOMABI MOCTPOEHUS COOTBETCTBYIOIIUX MAaT€MaTHYECKUX
MoJeJiel, II0Ka3aTh COOTBETCTBUE CUCTEMbI IIOCTYJIATOB, IIOJIOXEHHBIX B OCHOBY TEOPHUHU
OTHOCUTENIBHOCTH W  KJIACCUYECKOM DIIEKTPOJWHAMUKH, CYIIECTBYIOIIMM O3KCIIEPUMEHTAIBHBIM
JAHHBIM, YTO MO3BOJIAET CUUTATh TEOPHUIO IOCTOBEPHOW B 00JacTH €€ MPUMEHUMOCTH. JlaTh HaBBIKH,
MO3BOJISIFOIINE MOHATh, KaK aJeKBATHOCTh TEOPETHYECKONM MOAEIH COOTBETCTBYIOIIEMY (PHU3UUYECKOMY
SIBJICHUIO, TaK U €€ Ipeiesbl IPUMEHUMOCTH.

3agauu AU CHUILIHHBI

® HN3Yy4YCHHUEC MATCMATHU4YCCKOIo alrapara crielraIbHOM TCOPUHN OTHOCHUTCIIBHOCTHU, peHHTHBHCTCKOﬁ
MEXaHHUKH U KJIaCCHYECKOM MHKpOCKOHH‘IGCKOﬁ QJICKTPOANHAMUKU

*  W3y4YCHUE METOJOB PEIICHHS 3a7a4 PEATUBHCTCKON KWHEMaTHKH M AMHAMHKH M KJIACCHYECKOH
MHUKPOCKOIUYECKON 3JIEKTPOANHAMUKHY;

¢ HU3YYCHHUC METOHOB OIMMCAHUsA CUCTEM 3aPSPKECHHBIX YaCTULl U CO3JaBaA€MbIX UMU IJICKTPOMArHUTHBIX
HOHeﬁ, B TOM 4YHCJIC CUCTEM B3aHMOH€fICTBYIOH1HX C BHCHIHUM J3JICKTPOMAIrHUTHBIM I10JICM,

¢ OBJAaJACHUC CTYACHTAaMU MCTOI0B peHﬂTHBHCTCKOﬁ MCXaHHUKH U KJIaCCHYCCKOH MHKpOCKOHH‘lCCKOﬁ
SJICKTPOAWMHAMUKHU JJI1 ONNMCAHUA CBOICTB Ppa3JIMIHbIX KOHKPETHBIX (1)I/I3I/ILICCI(I/IX CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYCHHBIC B MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN I TeIBbHOCTH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2 Crniocoben ucnonb3oBarb coppemernble |OINK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue METOAbl M MPHUKIAJHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEACTBA IIPU PEIICHNUH 3a/1ad  |o0ecreyeHre  [uid  pelleHus  Hay4yHbIX  3a7a4 B
npo¢eCcCHOHANBHON e TeNbHOCTH, coOIonas  |npodeccnoHaIbHON obnacTu

TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH




OIIK-5 Cniocoben yuactBoBarb B ipoBeneHun  |OIIK-5.2 O6nagaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CTaTei
UCCIIEI0BaHUN M pa3paboTOK, CAMOCTOATENBHO |U JPYTHX UCTOYHHKOB

OCBauBaTh HOBBIE TEOPETUYECKHE, B TOM YHCIIE,
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTMYECKOM anmaparype)

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs J0KHBI

3HaTh:
- MOCTyJaTbl U IPHUHLMIBI CIIENHAIBbHON TEOPUH OTHOCUTEIBHOCTH, PENSTHUBUCTCKON MEXaHUKU U
KJIACCUUYECKONH MUKPOCKOIMYECKON JIEKTPOAUHAMHUKY, METOJbl OIMCAHUS PEJIATUBUCTCKUX YACTHULl U
CHUCTEM 3apsKEHHBIX YaCTHUI], & TaKXe OJJIEKTPOMAarHUTHOIO TOJs, CO34ABAEMOIO 3apsKEHHBIMH
YacTULIAMU U B3aUMOJEHCTBYIOLIETO C HUMU;
- OCHOBHBIC YPAaBHEHHUS U CBOMCTBA AIEKTPOMATHUTHOTO OIS,
- OCHOBHBIE METOJbl MAaTEMAaTHYECKOIO ammapara CHEeLHaJbHOW TEOpUH OTHOCUTENIBHOCTH,
PEIIATUBUCTCKOM MEXaHMKH M KJIACCHYECKOM JJIEKTPOAMHAMHKHU: TPEXMEPHYIO TEH30PHYIO aireopy,
BEKTOPHBIN aHaJIU3 U aniapar 4eTbIpeXMEPHbBIX BEKTOPOB U TEH30POB;
- OCHOBHBIE METOABI PEIICHUS 3aJad PEIATUBHCTCKOM KMHEMAaTWKH W JUHAMHUKH U KJIaCCHYECKON
MUKPOCKOIIMYECKOM  JIEKTPOAMHAMMKH,  BKJIIOUYas  JBW)KEHUE  3apsDKEHHBIX ~ 4YacTULl B
IEKTPOMATHUTHOM I10JIE€ ¥ CO3[JaHUE MOJSI CHCTEMaMH 3apsKEHHBIX YaCTHI;
- MeTOoIbl M CHOCOOBI ONMHUCAHUS M3IYYECHUS SJIEKTPOMArHUTHBIX BOJH CHUCTEMaMHU 3apsKEHHBIX
4acTuly;
- METO[Ibl OIIUCAHUS PACCESIHUS MIEKTPOMATHUTHBIX BOJIH 3apsSKEHHBIMU YaCTULIAMH.

YMETb:
- TI0JIb30BaThCs ANNAPaTOM TPEXMEPHOI'O BEKTOPHOIO aHaIN3a;
- TIOJB30BAaThCS ANMAapaToM TPEXMEPHOU TEH30PHOM anredpsi;
- TI0JIb30BaThCs ANNAPATOM YEThIPEXMEPHBIX BEKTOPOB U TEH30POB;
- pelaTs KWHEMaTHYECKHE 3a/1a49M C yYaCTHEM PEIATUBUCTCKUX YACTHIL;
- pelmarh 3alauyd O JABWKEHUM DEIATUBUCTCKUX 3apsKEHHBIX 4YacTHUIl B 3aJlaHHOM BHELIHEM
3JIEKTPOMArHUTHOM I10JI€ Pa3IMYHON KOH(UTYpaLuy;
- [IPUMEHATh METOJ] MYJBTUIIONBHBIX MOMEHTOB Ui pEUIeHUs 3ajad JIEKTPOCTATUKU H
MarHUTOCTaTHKH;
- pemars 3afadd PO HU3IY4YEHHE IJIEKTPOMArHUTHBIX BOJH CUCTEMaMHU HEPEISITUBUCTCKU
JBIDKYIINXCS 3aPSDKEHHBIX YaCTHUL, UCIOIb3YS MYJIBTUIIOIBHBIE MOMEHTHI,
- pelmarh 3ajauyd Ipo H3JIYYCHHE OJJIEKTPOMATHUTHBIX BOJH PEJIATUBUCTCKU JIBUKYLIMMUCS
3apsHKEHHBIMU YaCTHIIAMHU.

BIIAJIETh:

- OCHOBHBIMH METOJAMH MAaTEMAaTHYECKOrO ammapara CHEHUalbHOW TEOPUH OTHOCHTEIBHOCTH,
PEIATUBUCTCKON MEXAHHUKU U KJIACCHYECKONM MUKPOCKOIIMYECKOM ANEKTPOJAUHAMUKY;

- HaBBIKAMHU TEOPETHUYECKOIO aHalIW3a peajbHBIX 3a/ad, CBSI3aHHBIX KaK CO CBOMCTBAMM CHUCTEM
3apsDKEHHBIX 4acTUL], B3aUMOIECHCTBYIOIMX C 3JEKTPOMAarHUTHBIM II0JIEM, TaK U CO CBOMcTBaMu
CaMoOro MEKTPOMArHUTHOTO IOJISA, CO3/1aBa€MOT0 3aPsKEHHBIMH YaCTUI[AMHU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




1 [IpuHIIMT OTHOCUTETHEHOCTH 2 2 2

) YerblpexmepHoe IICEBIOEBKIINI0BO ) ) )
MPOCTPaHCTBO MUHKOBCKOTO

3 Onucanue ,\E'[BI/I)KGHI/ISIV CBOOOIHOH 4 4 )
PEJIATUBUCTCKOMN TOUEUHON YaCTHUIIbI

4 B3aumopeiicTBue 3apsSKEHHBIX YacCTHUIL C ) ’ )
3JIEKTPOMArHUTHBIM T10JIEM

5 TeH30p 2IEKTPOMarHUTHOTO MO 2 2 3

6 JBrxeHue 3apsKEHHON 4aCTULbI 4 > 2
BOBHEILIHEM JIEKTPOMAarHUTHOM I10J1€

7 YpaBHEHUS 3EKTPOMArHUTHOTO OIS 2 4

] OHeprusi UUMIYJIbC 3JIEKTPOMAarHUTHOIO ) )
MoJIsl. YpaBHEHUS TS IOTCHLUAIOB

9 DNEeKTPO- 1 MArHUTOCTATHKA 2 2 2

10 CBobojgHoE ToJe. Heonunoponusie ) 5 )
BOJIHOBBIE YPABHEHUS

1 3anazpIBaroye MOTEHIUAJIBL. 4 ) )
Uznyuyenue B AUMONBEHOM NPUOIMKEHUH

12 Uznyuyenne ABMXKYIIMXCS 3apsioB BHE 4 5 3
JUITOIBHOTO TPUOINKEHHS

13 Peakuus  um3nyueHus U paccesHue ) 4 )
3IIEKTPOMAarHUTHBIX BOJTH

Hroro yacos 30 30 30

Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemecrtp: 4 (Becennuit)

1. IIpyuHIMTO OTHOCUTEIBLHOCTH

OnHOPOJHOCTH IIPOCTPAHCTBA U OJTHOPOAHOCTh BPEMEHU, N30TPOIHUS IPOCTPAHCTBA, HHEPLUAJIbHBIE
cuctemsl oTcuéta. HproTOHOBa MEXaHMKA W IPUHLMII OTHOCHTEIbHOCTH ["anuies. IloTeHmansHOCTh
cuwil u panpHoaeWcTBue. IlocTosHCTBO ckopocTu cBeTa. HecoBMECTHUMOCTh KOHEYHOCTH CKOPOCTH
pacnpocTpaHEHUs] B3aWMOJIEHCTBUN C MNPUHIOUMIOM OTHOcuUTenbHOCTH l'ammned. IlpuHunmn
OTHOCHUTENBHOCTH DHHIITeHA. VI3MeHeHrne pecTaBIeHnii 0 CBOMCTBAX MPOCTPAHCTBA U BPEMEHU
B pesynbTare OmbITOB co cBeroM. [IpeoOpasoBanust JlopeHna, WX BBIBOL M CICACTBUS W3 HUX.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH U IIPOMEXKYTKOB BpeMEHU. MBICIICHHBIE ONBITHI 110 U3MEPEHUIO
JUIMH, TIPOMEXYTKOB BPEMEHH M CUHXPOHHU3alUuHu 4acoB. CoKpalleHue AJUH, 3aMeJICHUE BpEeMEHU U
coOCTBEeHHOE BpeMs. PelnaTUBHCTCKOE CIIOKEHHE CKOpOCTeH M TmpeoOpa3oBaHME HAlpaBICHUI.
D ekt npoxkexTopa. Abeppawus cBera.

2. quLIpeXMepHO@ MCCBAOCBKIINI0BO NPOCTPAHCTBO MUHKOBCKOTO

HexapToBbl KoopAuHAaTHl. MupoBass Touka (coObITHE) W MUpOBas JUHHUA. MHTEpBaimbl MEXAy
COOBITHSAMHM KaK Mepa pacCTOSHHA B HpocTpaHcTBe MuHKOBCKOro. [IpocTpaHcTBEHHO-1IOAOOHBIE,
BPEMEHHO- MONOOHBIE M HyJeBble HHTepBajibl. CBeToBOW KoHyc. IIpuHIMO TPUYMHHOCTH.
WNHuBapuaHTHOCT, WHTEpBAJa M TeOMETpUYecKas HHTeprperanus mnpeodpazoBanuil JlopeHia.
Ado¢unnsie npeoOpasoBanusi. Ilonstue 4-Bextopa. CkansipHoe npou3BeneHHe. MeTpuka
YEeThIPEXMEPHOI0 MpocTpaHcTBa. KOHTpa- M KOBapUaHTHOE IIpeJCTaBlIeHUE. 4-rpaJUeHT U
4-muBepreHuusl. 4-BEeKTOPBl CKOPOCTH M ycKOpeHusi. KoBapuaHTHOCTh (U3MYECKHX 3aKOHOB
OTHOCHUTENBbHO IpeoOpa3oBanus JlopeHna kak nepedopMyaHMpoBKa HNPUHIMIA OTHOCHTEIBHOCTH.
BexTops! 1 TEH30pBI B TPEXMEPHOM ITPOCTPAHCTBE.



3. Onucanue NBWXEHUS CBOOOTHON PENSITUBUCTCKON TOUCUHOM YaCTHUIIBI

[TonsiTHe TOUYEUHOW 3II€eMEHTApHOW yacTHIlbl, e€ 4-koopanHaTa M MupoBas juHusI. KoBapuantHas
($hopMy/IMpOBKa MpPHUHLMIIA HAUMEHBIIEro MACHCTBUS B NPOCTPAHCTBE MUHKOBCKOTO, (YHKIUS
Jlarpanxa cBoOoxHOW wacTumbl. [IpMHIUMI COOTBETCTBUS. DHEPrUsl, MMIYIbC M T'aMWJIBTOHHAH
CBOOOJHOM pPEJIATUBUCTCKOM dYacTUIbl. 4-BEKTOp UMITyJabca. YacTHIBI € HYJIEBOW Maccoil.
VYIbTpapensiTUBUCTCKOE [BM)KEHUE. 3aKOH COXpaHEHHUs 4-UMITylbca 3aMKHYTOH CHCTEMbl Kak
CJIEZICTBHE OJHOPOAHOCTH MPOCTpaHCTBa-BpeMeHu. JlaboparopHas cuctema U cUcTeMa LEHTpa Macc.
[IpumeHeHne 3akoHa coOXpaHEHHs 4-UMILyJIbCa ISl ONMCAHUS YIPYIHX CTOJIKHOBEHUH YacTHIL.
OddexktuBHas Macca cucteMbl. Heynpyrue cTonkHOBeHHMS M pacnaabl ¢ 00pa3oBaHMEM HOBBIX
yacTHll. JleexT macchl A1 COCTaBHBIX

cucreM. [Topor peakiuu. BomHoBo# 4-Bektop. Dddekt Jommnepa.
4. B3aumoyeiicTBHE 3apsKCHHBIX YaCTHIL C SJICKTPOMArHUTHBIM TI0JIEM

IlonsTHS 3apsiHa TOYEUHOM JJIEMEHTApHOW YacTHIBI M JJEKTPOMAarHUTHOTO IONIA. 4-BEKTOP
[OTEHIMAJl 3JEKTPOMAarHUTHOro mnousid. JleficTBUMEe W JlarpaHkuaH Julsl TOYEYHOH 4YacTULbl BO
BHEIIHEM BEKTOP HOM IoJie. DHeprusi, 00OOIIEHHBIH U KHHEMaTHUYeCKUH UMIIYJIbChl. YpaBHEHUE
Jlarpamxka wu cuna Jlopenna. ®@yskims [amwibroHa.  [paamenTtHas — (kanuOpoBOYHAS)
MHBapHaHTHOCTb. KOBapHaHTHBIN BBIBOJ YPaBHEHMs JABW)KCHHS 3apsDKCHHOM YacTHIBI B
YEThIPEXMEPHOM BU/JIE. 4-BEKTOP CHUJIBL.

5. TeH30p 3J1€KTPOMarHuTHOTO MO

[Monstne TeH3opa. 4-TEH30pPHI U MX CBOWCTBA. AOCONIOTHO aHTHCUMMETPWUYHBIA M METPUYCCKHIA
TeH30pbl. WHBapuaHTHOCTH 4-00beMa. DJNEKTPUUECKOE M MArHUTHOE IOl KaK KOMIIOHEHTBI
AHTUCHUMMETPUYHOTO 4-TeH30pa dneKTpoMarHuTHoro mons. IIpeoOpazosanme Jlopenma s
noreHuanos (¢, A) u HanpspkeaHocreit (E, H) u3 ogHo# cuctemsl otcuera B apyryto. MIHBapHaHThI
HOJISL U UX caeAcTBUsA. JlyaslbHbINA TEH30p MOJIA.

6. JIBukeHHE 3apsKEHHON YacTHIIbI BOBHEIIHEM 3JIEKTPOMAarHUTHOM I10JI€

JIBM>xeHME 3apsKEHHOM 4acTUIbl B IOCTOSIHHBIX OJIHOPOAHBIX JIEKTPUYECKOM M MarHUTHOM IIOJISIX.
Hpeiid B ckpemeHHbIX mosix. CpenHss cuja U CPeAHUHA MOMEHT CHIIBI JUII CUCTEMBI YacTHUI] BO
BHEIIIHUX CJIA00HEOJHOPOIHBIX MEKTPUUECKOM U MATHUTHOM IOJISIX. DIEKTPUUECKUI M MarHUTHBIH
IUIOJIbHBIE MOMEHTBL. JHEpPrusi MarHMTHOIO MOMEHTa BO BHEUIHEM MarHUTHOM IIOJ€E.
I'mpomarnutHoe otHomeHue. Ilpeneccuss MarHUTHOIO MOMEHTa BO BHEIIHEM II0JIE U TeOopeMa
Jlapmopa. AnmabaTtuueckuil MHBapHaHT W JBI)KEHUE 3apsDKEHHOM YacTUIBI B Cla0ONEepeMEHHOM
MarHuTHOM Tone. JIBWKeHHe BeaylIero IeHTpa OpOWUTHI M TIOMEPEYHbIH JApeid 3apspKeHHON
YacTUIBI B CIIA0OHEOJHOPOIHOM MarHMTHOM I0JIe. MarHUTHBIE 3€pKajia U PUMEPHI OCYIIECTBICHUS
UX B [IPUPOZE U TEXHUKE.

7. YpaBHEHUS IEKTPOMAarHUTHOTO TOJIS

VYpaBHeHnss MakcBena Kak OOOOIICHHME OMBITHBIX (PAaKTOB M MX BBIBOJ W3 INEPBBIX IMPHUHIIMIIOB.
IlepBas mapa ypaBHeHmii MaxkcBemna. Pacripenenennsie 3apsiapl. Ilepexon oT TOUEUHBIX 3apsAoB K
pacIpeseseHHON CUCTeME 3apsiioB M TOKOB Hpu nomouy O-¢yHkuuu. [lnotHocTn 3apsima u Toka
CHUCTEMBl TOYEYHBIX YACTHI. 3aKOH COXPaHEHHUs OJIIEKTPUYECKOTO 3apsiiaa U 3  ypaBHEHHE
HETIPEepPHIBHOCTH. 4-BEKTOp IUIOTHOCTH Toka. (DyHKIMOHAN MAEHCTBUA M IIOTHOCTH (YHKIMH
Jlarpanxa ans snektpomarHuTHoro mons. Ilomydenwe BTOpod mapel ypaBHEHMH MakcBemna u3
BapHAllMOHHOTO TPHUHIIMIA. YpaBHEHHS MakcBelula B TPEXMEPHOH W dYeThIpeXMEpHOH (opmax.
EnuncTBeHHOCTH perienuil ypaBHeHuii Makcsena. CBOMCTBa CHMMETPUH ypaBHEHU MakcBeiia.

8. BHCPFI/IH HUUMITYJIBC DJICKTPOMArHUTHOT'O ITOJIA. ypaBHeHI/ISI JUIA IIOTCHIIMAJI0B



[110THOCTH HEPTWMU TOJNS W BEKTOP IUIOTHOCTH ToToKa dHeprum (Bektop [loitHTmHTa). Bamanc
SHEPIMH CUCTEMBI 3apsDKEHHBIX YACTHULl M SJIEKTPOMArHMTHOTO moiisi. [ImoTHOCTE MMIynbca Mo,
TEH30p IUIOTHOCTH I10TOKAa UMITyJIbCa U TEH30p HalpsbkeHU Makcseiia. bananc uMiynbca cucTeMsl
3apsHKEHHBIX YacTUL M 3JIEKTpOMarHUTHOro moss. IlmotHocts cuiel JlopeHna. 4-TeH30p SHEPruu-
umiynabca. KanuOpoBouHass WHBAPHMAHTHOCTh YPABHEHHM DIEKTPOAWHAMUKH. YPaBHEHHS JUIS
noreHuanoB. Bun ypaBHeHuMid Ui 4-IOTEHIMAJIOB B KYJIOHOBCKOW KanMOpPOBKEe W B KaJHMOpOBKE
Jlopenna. Omneparop JI’AnamGepa. OCHOBHBICE YpaBHEHHUS OJEKTPO-U  MAarHUTOCTATHKH.
DNeKTpoCTaTHYECKUI NOTEHIIMAI TOYEYHOTO 3aps/ia.

9. DneKTpo- ¥ MAarHUTOCTATUKA

VYpasuenue [lyaccona u ero pemenne. @ynkuus ['puna ypasaenus [lyaccona. Dnekrpudeckoe moie

CHCTEMbl HETMOIBIDKHBIX 3apsiioB Ha OOJBIIMX pPACCTOSHUAX. MyJBTHIIONBHOE Pa3IOKEHHE
MOTEHIMANOB.  OJIEKTPUUCCKUN  KBAaJIPYHOIbHBIA  MOMEHT. OHEpPrus 3JICKTPOCTATHUYECKOTO
B3aUMOJICHCTBUS U YCTPaHEHUE CAMOJIEHCTBUsI TOYEUHBIX YacTULl. BbIpaskeHue SHEpruu CUCTEMBI
3aps0B BO BHEIIHEM CIaO00OHEOIHOPOIHOM 3JICKTPUUYECKOM I0JI€ Ye€pe3 MYJIBTHIIONBEHBIE MOMEHTHI.
Pemenne ypaBuenus [lyaccoHa st BEKTOPHOTO TMOTEHIIMANA CTAIMOHAPHOM CUCTEMBI TOKOB. 3aKOH
buo—Capapa. MarautHoe 1osie yCpeAHEHHOTO 10 BPEMEHHU CTAllHOHAPHOTO JIBMIKEHUS 3apsoB Ha
OOJIBIINX PACCTOSHHSIX.

10. CroGoanoe nosie. HeomHopo/iHbIE BOTHOBBIC YPaBHEHUS

OnHOponHBIE BOJTHOBBIE YPAaBHEHHUS Ul TOTCHUIHAIOB CBOOOJHOTO 3JEKTPOMAarHUTHOTO IOJSI B
IIyCTOM IIPOCTPAHCTBE U UX pelueHus. [1nockue MOHOXpOMAaTH4ECKUE IEKTPOMArHUTHbBIE BOJIHBI U
uX nongpusannd. JInHelHasd, Kpyropas U JJUIMITHYECKas NOISpH3AUY. YCPEAHEHHE IO BPEMEHU H
1o mojsipu3anuu. PenieHne HEOJHOPOAHBIX BOJHOBBIX YPaBHEHHMH C MOMOINbBIO (yHKIuH [puna.
Oynkuus [puna B Qypbee-npeacrasinenuu no Bpemend. OyHkinust [puHa BOIHOBOTO ypaBHEHUS U
NPUHIMI TpuuuHHOCTH. Onpenenenue 3anasasiBatomeii Gpynkuun ['puna.

11. 3anazapIBaroniue NOTEHIUANBL. M3iTydeHue B TUMONBHOM MPHOIMKEHUU

3amazapiBaronias u onepexaromas (yHKnud [prHa BOTHOBOTO YpaBHEHWS. 3ama3/ibIBarolne
MOTeHIUANKL. J[umonsHOe TpHOMIKEeHUE, er0 (U3WYECKHA CMBICT U KPUTEPUH TPUMEHUMOCTH.
[Morennumanel monsi W3Ny4deHUss B JumnonbHoM mpuOmmkenuu. [lonms E u H B BomHOBOW U
KBa3UCTAIMOHAPHOW 30HAX. MHTEHCUBHOCTH W3IYUYEHUS B JUIOJIHLHOM NPUOIMKEHUH. YTJIOBOE H
CHEKTPaIbHOE paCTIpeIeTICHUS AUTIOIBHOTO U3TYUEHHS U €T0 MOJspU3allusl.

12. 3nmyuenue qBUOKYIIAXCS 3apsiIOB BHE JUITOILHOTO TIPUOIMKEHUS

[lone B BONMHOBOI 30HE KOJEOMIOIIMXCS MArHUTHOTO JWIOJS M DJICKTPUYECKOTO KBaIpyIOJs.
VHTEeHCHBHOCTh M3JIyuy€HMs] MarHMTHOTO JMIIONSA M 3JIEKTpUYecKoro ksaipynosd. M3zmydenue
PEIATUBUCTCKU-IBMKYIIUXCA vactull. [lorennmansl Jluenapa—Buxepra. ®opmyna Jlapmopa.
CHHXPOTPOHHOE M3IY4YCHHE W €ro IOJIHash WHTEHCHBHOCTb. OlLeHKa IIMHBI (hopMHpOBaHMS,
YITIOBOTO M CIIEKTPAJIBbHOTO PaCHpeneiIeHs] CHHXPOTPOHHOIO M3JIYYEHHsS B YIBTPAPEISITUBUCTCKOM
cilydae.

13. Peakuus u3i1y4deHus: ¥ pacCcesiHUE 3JIEKTPOMAarHUTHBIX BOJIH

Cua paauanoHHOTO TPeHUs. 3aTyXaHHe, BbI3bIBaeMoe n3ilyueHneM. EcrecTBeHHas (Kiaccuueckas)
HIMpUHA CHEKTpajbHON JsvHuM. [Ipenenbl NPUMEHHMOCTH KIIACCHUUYECKOM 3JIEKTPOJUHAMUKM Ha
MaJIbIX PAaCCTOSIHUAX U B CHIIbHBIX moiisix. IloctanoBka 3amaun o paccesnun. Juddepenunansuoe n
MIOJTHOE CEYEHHE PAacCesiHUs MOHOXPOMAaTHUECKOI BOJIHBI Ha 3apsze. PaccesHue cBeta Ha cBOOOIHOM
IeKTpoHE. TOMCOHOBCKOE CEUEHHUE pacCesHHsd M KIACCHUYECKMM paanyc anekTpoHa. [lomgapuzannd
paccessHHOTo cBera. PaccessHue 3JIEKTPOMAarHUTHBIX BOJIH Ha CBA3aHHOM JJIEKTPOHE KakK Ha
OCIIWIIIATOPE C 3aTyXaHueM. Pe3oHaHCHOE paccesiHue.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



CranpapTHas ayAuTOpHsl, KEJaTeIbHO C MYJIbTUMEIUINHBIM IPOEKTOPOM.
6.IlepeuyeHnb pexoMeHYeMOM JINTEPATYPHI

OcHoBHas nuTeparypa
1. Teopernueckas pusuka [Tekcr] : B 10 1. T. 2 : Teopus nons : yue6. mocobue ais By3os / JI. J1.
Jlannay, E. M. Jludgummun ; mox. pen. JI. I1. TIuraesckoro .— 8- uzn., crepeoturt. — M. : Ou3mMamiur,
2001, 2003, 2006, 2012, 2014 .— 536 c.
2. 3agaum o TeopeTudeckoil pusnke [Tekcr] : yued. mocodue ms By3oB / FO. M. benoycos, C. H.
Bypmuctpos, A. U. TepuoB .— Jlonronpynssriii : Uarennext, 2013 .— 584 c.
3. COOpHUK 32124 TI0 AIIEKTPOIMHAMUKE U CTICIIUATBHON TEOPUH OTHOCUTEILHOCTH, DIIEKTPOHHAS
Bepcus nevarHoit myOnukanuu / B. B. bareirun, U. H. Tonteirun. — Cankr-IletepOypr, Jlans, 2021

JlononHuTeNbHAS TUTEPATypa
1. Kimaccuueckas snekrpoauHamuka [Tekct] : yue6. mocobue s By3oB / M. M. bpenos, B. B.
Pywmsianies, W. H. Tonrteirun ; mon pea. M. H. Tonreirmaa .— CII6. : Jlans, 2003 .— 400 c.
2. Karexusuc. PykoBoJCTBO 110 MaTreMaTHKE JUIsl HAYHMHAIOIIUX U3Y4aTh TEOPETHUECKYIO (PH3UKY
[Tekcr] / FO. M. benoycos, B. I1. Ky3uenos, B. I1 . Cmuira ; M-Bo o6pazoBanus u Hayku PO, MOTH -
M.U3n-80 MOTH,2005
3. TenzopHoe ucuucinenue [Tekcr] : yued. nocodbue ans By30B / I. B. Kopenes ; Mock. ¢us.-TexH. HH-T
(roc. ya-T) — M. : MOTH, 1990, 1996, 2000 .— 240 c.
4. IlpakTHdeckas MaTeMaTuka. PyKOBOICTBO JUIsi HAYMHAIOIIUX U3Y4aTh TEOPETHUECKYIO (DH3HUKY
[Tekcrt] : [yueb. mocobue st By3oB] / FO. M. Benoycos, B. I1. Ky3uenos, B. I1. Cmunra .— 2-e u3n. —
Honronpynnstii : UaTennekt, 2009 .— 176 c.
5. KBanroBas nHanomasmonuka [Tekct] : [yueoHOe mocobue] / E. C. Auapuanos [u ap.] —
Honronpynustit : U3a. nom "Unatennext", 2015 .— 368 c.
6. COOpHUK 3a/1a4 TI0 KJIACCHYECKOH NMEKTPOAMHAMUKE, DIEKTPOHHAS BEPCHS NIEUaTHOU My OIUKaIUY /
A. . AnekceeB. — Cankr-IletepOypr, Jlans, 2021

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpammoii He PEAYCMOTPEHO
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Jis BBIMOJIHEHUsT Yy4eOHOW MporpamMMbl HEOOXOOUMO MOCEIaTh JEKIUH, CEMUHAPBI U MUCIOIb30BaTh
YKa3aHHYIO JUTEpaTypy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kagenpa reopernueckort ¢puzuku um. JI.J1. Jlannay

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

A.B. Jlopodeenko, a-p Gus.-mat. HayK, JOLEHT, JOLEHT
C.B. ®omuues, ka1, Gus.-Mar. HayK, JOICHT, TOIIEHT
A.A. 3s50n0Bckuii, KaH[. (PH3.-MaT. HAYK, JOLEHT

E.C. AnapuaHoB, kaHa. Gu3.-MaT. HayK, JTOIIEHT

3.T. Mycaes, phd (k.(h.-M.H.), acCHCTEHT

M.A. AHIpeuuKOB, KaH]l. Pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.2 3maer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHUs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 06IacTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeJOBAaHUN U Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTMYECKOM anmaparype)

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3ydeHus: AUCIUTUIMHBL « TeopHs 1oy 00yYaromuiicst JOKeH:

3HATb:

- NOCTyJIaTbl U IMPUHIIUIIBL creuHaabHON TCOpUHU OTHOCHUTCIILHOCTH, peHHTHBHCTCKOﬁ MCXaHUKH U
KJIaCCUYECKOM MPIKpOCKOHPI‘ICCKOﬁ QJICKTPOAUHAMUKHN, METOAbl ONMCAHUSA PCIIATUBUCTCKUX YaCTUI] U

CUCTCM 3apsAKCHHBIX YaCTUII,

a TaKXC JJICKTPOMAIrHUTHOIO II0JIsI, CO34aBacMOI0 3apsiKCHHBIMU

YacTULAMU U B3aUMOJEHCTBYIOLIETO C HUMU;

- OCHOBHBIC YPAaBHEHUS U CBOMCTBA IEKTPOMATHUTHOTO OIS,

- OCHOBHBIE METOJbl MAaTEMAaTHYECKOIO ammapara CHEeLHaJbHOW TEOpUH OTHOCUTEIBHOCTH,
PEJIATUBUCTCKOM MEXaHHKH M KJIACCHYECKOM JJIEKTPOAMHAMHUKHU: TPEXMEPHYIO TEH30PHYIO aireopy,
BEKTOPHBIN aHaJIN3 U anmapar 4eTbIpeXMEPHbBIX BEKTOPOB U TEH30POB;

- OCHOBHBIE METOABI PEIICHUS 3aJad PEIATUBHCTCKOM KMHEMAaTWKH W JUHAMHUKH U KJIaCCHYECKON

MHKPOCKOIIMYECKOM

QJICKTPOAUHAMUKU,

BKJIrO4as1 JABHXKCHHC 3apsSPKCHHBIX qacTuIl B

QJICKTPOMArHUTHOM I10JIC U CO3JaHUC ITOJIA CUCTCMAMU 3apSAKCHHBIX YaCTHUIL,;
- MCTOAbI H CITOCOOBI OIMMCAHMS H3JIYyYCHUA IJICKTPOMATHUTHBIX BOJIH CUCTEMAMH 3apsKCHHBIX

qaCTHIL,

yMeThb:

METOAbI OITMCAHUA PACCCAHUS JICKTPOMArHUTHBIX BOJIH 3apsP)KEHHBIMU YaCTULIAMU.

- TI0JIb30BaThCs ANNAPaTOM TPEXMEPHOI'O BEKTOPHOIO aHaIN3a;

- TIOJNB30BaThCA ANNapaToM TPEXMEPHOU TEH30PHOM anredpsl;

- TI0JIb30BaThCs ANNAPATOM YEThIPEXMEPHBIX BEKTOPOB U TEH30POB;

- pelaTs KWHEMaTHYECKHE 3a/1a49M C yYaCTHEM PEIATUBUCTCKUX YACTHIL;

- pelarh 3ajauyd O JABWKEHMM DPEIATUBUCTCKMX 3apsKEHHBIX 4YacTHUIl B 3aJlaHHOM BHELIHEM
3JIEKTPOMArHUTHOM I10JI€ Pa3IMYHON KOH(UTYpaLuy;

- [IPUMEHATh METOJ] MYJBTUIIONBHBIX MOMEHTOB Ul pEUIeHUs 3ajad JIEKTPOCTATUKU H

MAaroMTOCTAaTUKH,

- peuiarb 3aga4yu IMpoO H3JIYUYCHUC DIJICKTPOMArHUTHBIX BOJIH CHUCTEMaMH HEPCIATUBUCTCKU
ABMIKYIUXCA 3aPSPKCHHBIX YaCTUILL, UCITOJIb3YS MYJIbTUIIOJIbHBIC MOMCHTHEI,

- pelmarh 3ajadd Mpo HU3JIydyeHHE
3apsHKEHHBIMU YaCTHIIAMHU.
BJIaJeTh:

SJICKTPOMArHuTHBIX BOJIH PEIIATUBUCTCKU JIBHIXXYUIIUMUCA




- OCHOBHBIMH MCETOAAMHU MATEMATUYCCKOI'O arrapara crelHraIbHOM TCOPUHU OTHOCUTECIIBHOCTH,
pCHSITI/IBPICTCKOfI MCXaHHUKH U KJIACCHYCCKOM MHKpOCKOHI/I‘IeCKOﬁ QJICKTPOAUHAMUKU

- HaBbIKaMM TCOPETHUYCCKOI'O aHalin3a pCajIbHBIX 3alda4d, CBA3AaHHBLIX KaK CO CBOMCTBAMH CHUCTEM
3apsIKCHHBIX YaCTHUIL, BBaHMOI[eﬁCTBYIOLHI/IX C JJICKTPOMArHUTHBIM IIOJICM, TaK U CO CBOICTBaMH
CaMOT0 3JICKTPOMArHUTHOTI'O I10J1, CO34aBaCMOTI'0 3apsS’KEHHBIMHA YaCTULIAMU.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[TpumMep KOHTPOILHOMN pabOTHI:

3amaua 1 (8). [lomb3ysch TEH30pHOH anreOpol, BBIYMCIHTH , IJ€  — IOCTOSIHHBIM BEKTOp WU -
pamuyc-BeKTop.
3agaga 2 (7). Onpenenutb TMOPOTOBYIO DHEPTHIO PEaKIUU B CHCTEME OTCYeTa, IJe OJUH W3

Ha4YaJIbHbBIX IIPOTOHOB TTOKOUTCS.

3anava 3 (10). PensTuBHCTCKAs YacTHIIA ABHKETCS B TIAPAJUICIBHBIX M MOCTOSHHBIX AJICKTPHYSCKOM U
MarautHoM monsix E w H, npuuem (E || H || ocu y). Ilpu t = 0 yactuna Haxonuiach B Havale
KoopauHar, oonanas umiyiabcoM p0 = (p0x, pOy, p0z). Beimucars TEH30p MEKTPOMArHUTHOTO OIS B
paccMaTpuBaeMoOil T€OMETpUHM U, MOJNB3yACh KOBAPUAHTHBIM YPAaBHEHHEM [BIDKCHHMS YaCTHUIBI,
OlpeAeauTh 3aBUCHMOCTH t([]) BpeMeHH t B JIaDOpaTOpHOM CHCTEME OTcYeTa OT COOCTBEHHOIO
BpeMeHHU vacTullpl [, cauras t(0) = 0.

3anmaua 4 (25). B cucteme wumeercs ogHopoaHOe ekTpuueckoe none = (E, 0, 0), HampaBieHHOE 1O

OCH , ONHUCHIBAEMOE CKAIISIPHBIM M BeKTOpHBIM moreHimaitamu = 0, = (-cE , 0, 0). Cucrema
JBUJKETCSI OTHOCHUTENIBHO cucTeMbl K cO  CKOpOCTBIO V BIOJIB OCH X, COBIIAJAIOLIEH C OCBIO
Onpenenutsb

(a) (6) morenumansl [I(t, X ,y, Z) 1 (t, X, Y, z) B cucreme K uepes nepemenusie (t, X, y, z) cuctemsl K,
(b) (7) anexTpuueckoe 1 MarHUTHOE ToJie B cucteme K,

(c) (12) a Tak>ke moka3arb, 4T0O WITpUXOoBaHHble [ =0, =

= (cE , 0, 0) ] u ve mrpuxoBanubie [[I(t, X ,y, z) u (t, X, y, Z) | IOTEHIIHANBI, PACCMAaTPUBACMbIC
Tenepb Kak (QyHKIMU OAHUX U TeX K€ MepeMeHHbIX (t, X, Y, Z) EOUHONW CHUCTEMBI OTCUETa, CBSI3aHbI
MeXIy co00i KanuOpOBOYHBIM IMpeobpa3zoBaHueM, W HaWTH (QyHKUMIO c(t, X, y, Z) KaTuOPOBOUHOTO
npeoOpa3oBaHus OT INTPUXOBAHHBIX MOTEHIMAJIOB K HE IITPUXOBAHHBIM.

Kaxnas 3amaya KOHTpOJNBHOM paOOThl OLICHEHA B ONPEACTICHHYI0 CyMMYy OajsIoB B 3aBHCHMOCTH OT
CIIO)KHOCTH M ypOBHA (3HaHUs, yMeHHMsA M HaBblkM). [lonaHas cymma OanioB mpumepa KOHTPOJIBHOM
pabotsl paBHa 50.

KonkperHble ycinoBusi Habopa 0aioB 3a padoOTy B ceMECTPE MOTYT 3aBUCETh OT JICKIIHOHHOTO ITOTOKA
U onpenensoTes JekropoM. OOIMM ocTaeTcs cienyoliee IpaBmiIo.

B TeyeHnune cemectpa cTyaeHT HabMpaeT CyMMy OaJlIOB 110 pe3ylibTaTaM TECTOBBIX OMPOCOB (Hapumep,
50 GamioB), 1Mo pe3ynbTaraM cAa4d JByX 3anaHuil (Hampumep 80 0ayuioB) W MO pe3ynbTaraM JBYX
KOHTpOJbHBIX (Hanmpumep, 100 GammoB). Kpome Toro 3a pemieHue 3ajad MOBBIIICHHOW CIOKHOCTH
JIOMAIITHETO 3aJ]aHus CTYJCHT MOXKET HaOpaTh NpeMuaibHble (OOHYCHBIC) OaluIbl 1O JBYM 3aJlaHHSIM
(mampumep, 30 Gamnos). [lomueiii Oamn oueHWBaeTcs B JaHHOM ciaydae cymmon 230 Oamnos. Ilo
pe3yasTaTaM UTOTOBOTO PEHTHHIA CTYACHT MOKET HaOpaTh HEKOTOPYIO CyMMY, KOTOpasi OLICHUBAETCS B
% OTHOCHTEIILHO TIOJIHOTO OaJia.

Ouenka 3a paboTy B CeMECTpe BBICTABIISCTCS B COOTBETCTBUH CO CXEMOM, PUBEJICHHON B CICAYIOIIEM
pasnene. CTyneHT noryckaercs K TudpepeHIMpoBaHHOMY 3a4eTy MPH YCIOBUU CIAYH BYX 3aJaHUH
OILICHKU 32 paboTy B ceMecTpe paBHOW WK Ooublieli 3 (10 gecaTnOauIbHO 1IKae)

WroroBasi oOIleHKAa BBICTABISICTCS CTYAEHTY C YYETOM OIIGHKH €ro paboThl B CEMeCTpe.
JuddepeHpoBaHHBIA 3a4eT MPOBOAUTCS B YCTHOW (opme. Buimerbl MoryT comepkarth Hapsiy c
TEOPETUYECKUMHU BOIPOCAMHU Takxke M 3anaun. Popma Ouiera omnpenensercs JIEKTOPOM U 3aBUCHT OT
JIEKIIMOHHOTO TIOTOKA. THUIOBBIE 33J]a4M MOTYT JIaBaThCs TAKXKE U B (POPME JOTIOIHUTEIBHBIX BOIIPOCOB
k Omnety. OTBeT cTyAeHTa olleHuBaeTcs 1o 10-0aiipHol miKane.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



[Tpumep BOIPOCOB TECTOBOTO 3a/1aHUS:

1. Kak ompenensieTcs: AyajabHBIA TEH30p AlleKTpoMarHuTHoro nons? Kak oH BeIpakaercs uepes moss E
u H?

2. Kakue WHBapHaHThl MO)KHO COCTAaBHTh M3 TEH30pa 3JIEKTPOMArHUTHOrO Mojsi? 3amviuTe UX B
YeTBIPEXMEPHOH B TpeXMepHOU (opmax.

3. Ilpu kakux ycioBHUsIX BEIOOPOM MOAXOASIIEH CHCTEMBI OTCUETa MOXKHO 3aHYJIUTh MArHUTHOE 10Je (B
3alaHHOM Touke)? Yemy paBHa CKOPOCTh 3TOW CHCTEMBI OTCUETa OTHOCHTENIbHO MCXOIHOM CHCTEMBI
0TCYeTa, B KOTOPOM B 3TOH Touke umerotcs noist E u H?

4. Ilpy KakuxX YCJIOBHSAX BBIOOPOM IMOAXOIAIIEH CHCTEMBI OTCUETAa MOXHO 3aHYIUTh HIEKTPUUECKOE
nojyie (B 3aJaHHOM Touke)? UeMy paBHa CKOPOCTb 3TOH CHUCTEMBI OTCYETa OTHOCHTEIHHO HCXOIHOM
CUCTEMBI OTCYETa, B KOTOPOH B 3TOM Touke umerorcs nons E u H?

5. Uemy paBHBI 4acTOTa BpAIICHUS M Pajyc OpOHUTHI MPU JBWXCHUU PEISITUBUCTCKON 3apspKEHHON
YacTHUIBI C 33/1aHHOW YHEPTHEH B MOCTOSHHOM BO BPEMEHHU M OJHOPOAHOM MarHUTHOM mosie?

6. Uemy paBHa cKOpocTh JApeiida HEpEeNATUBUCTCKOM 3apsHKEHHOW YacTUIBI B CKPELICHHBIX
OJHOPOJHBIX JIEKTPUUECKOM U MarHUTHOM IOJISAX?

7. [Jaiite onpeneseHne AMEKTPUIECKOTO IUIOJIBHOTO MOMEHTA CUCTEMBI 3aps10B.

8. 3anuuuTe Culy U MOMEHT CUJIbl, JEHCTBYIOIIME Ha HEUTPAIIbHYIO CUCTEMY 3apsDKECHHBIX H4acTUll B
cJ1a00 HEOJHOPOAHOM 2JIEKTPUYECKOM II0JIE.

9. JlaiiTe ompeaeneHue MarHUTHOTO MOMEHTa CHUCTEMBI 3aps/I0B, COBEPIIAIOIINX KBa3UCTAIMOHAPHOE
(UHUTHOE JIBUKCHUE.

10. 3anuiuinTe CpeAHIO CUIY M CPEIHUI MOMEHT CHJIbI, JAEHCTBYIOLIME HAa CHCTEMY 3apsKEHHBIX
YacTull B c1a00 HEOMHOPOAHOM MAarHUTHOM TIOJIE.

Kputepuu orieHuBaHus
Onenka HaOpannblie Gamns
ommyHo (10)  6onee 90%
otmraHO (9) ot 80% 10 90% BKIIFOUUTEITEHO
xoportio (8) ot 70% mo 80% BKIFOUUTEIBHO
xoportio (7) ot 60% m0 70% BKIFOUUTEIBHO
xoportio (6) ot 50% m0 60% BKIFOUYUTEIEHO
yroBierBoputenbHO (5) ot 40% no 50% BKIIOUNUTENHHO
yrosierBoputenbHO (4) ot 30% no 40% BKIIOUNUTENHHO
yaosierBoputenbHO (3) ot 20% 10 30% BKIIOUNUTENHHO

HeynosneTBopuTenbHO (2) He monmyuyena ynmoBineTBOpHUTENbHAs OLEHKA B IMEPHOI 3a4ETHOM CECCHH.
TpeOyeTrcst OTOIHUTEIIFHOE TECTUPOBAHKE

CTyneHTsl, MOMy4YHBIIME 32 pabOTy B CeMecTpe K Hadaly CECCHM OLIEHKY «HEYIOBJIECTBOPHTEIBHOY
(menee 20% ycBoeHHsI MaTepuasa), WM HE CHaBIIME 00a 3aJaHusl, CYUTAIOTCA HE YCBOMBILIUMH
Marepuall ¥ HE BBINOJHMBIIMMHU 3aJaHUs Kypca, MOATOMYy K Iu(QepeHIIpOBaHHOMY 3aueTy He
JOITYCKAarOTCA.

46. Kpurepun ouenuBanus (auddepeHInpoBaHHbBIN 3a4eT)
Utorosas onenka Ha nudHepeHIMPOBAHHOM 3a4€Te BHICTABIISIETCS B COOTBETCTBUH CO CXEMOM:

Onenka bamner Kpurepun
Otnnuno 10 10 6amnos 3a auddepeHInpoBaHHBIN 3a4eT U OLIEHKA 3a paboTy B ceMecTpe He HIKE 8.
9 6ainoB 3a nuddepenurpoBanHbii 3aueT U 10 OamoB 3a paboTy B cemecTpe
9 9 6annos 3a nuddhepeHInPOBAHHBIN 3a4eT U OLEHKA 32 paboTy B ceMecTpe He HUXKe 8.
8 8 0amoB 3a mudpepeHINPOBAHHBIN 3a4€T U OLICHKA 32 padoTy B ceMECTpe He HUXKE 6.
7 6ainoB 3a guddepeHurpoBaHHBIN 3a4eT U Oosiee 8 6ayUIOB 3a paboOTy B ceMecTpe
Xopomo 7 7 6anios 3a auddepeHurpoBaHHBIN 3a4ET U OLIEHKA 32 paboTy B ceMecTpe He HIKe 5.
6 6ayoB 3a guddepeHurpoBaHHBIN 3a4eT U Oosiee 8 6ayUIOB 3a paboOTy B ceMecTpe
6 6 6amnoB 3a nudHepeHINPOBAHHBIHN 3a4eT U OLEHKa 32 paboTy B ceMecTpe He HIXKE 5.
5 6ainoB 3a guddepeHurpoBaHHBIN 3a4eT U Oosiee 7 6aJUIOB 3a paboOTy B ceMecTpe
5 5 6amnoB 3a nuddepeHIUPOBaHHBIN 3a4€T U OLICHKa 3a padoTy B ceMecTpe He HUXKe 3.



VIOBIETBOPUTENBHO 4 4 Oaiia 3a qudepeHIMpOBaHHBIN 3a4eT U OlleHKa 3a paboTy B ceMecTpe He
HIXKe 3.
3 3 Ganna 3a qudpepeHIrpPOBaHHBIN 3a4eT U OLIEHKA 32 paboTy B cemecTpe 3.
HEYJIOBJICTBOPHUTEIBbHO 2 2 Oaa 3a quddepeHIMpoBaHHbIN 3a4€T U OLIeHKa 3a padoTy B cemecTpe 3.
1 1 6ann 3a quddepeHIMPOBaHHBIN 3a4eT U OLIEHKA 3a paboTy B cemecTpe 3.

5. MeTonuueckne MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

CrynenTsl, gomyiieHHble K IU(p(epeHIUpOBAaHHOMY 3a4eTy, OTBEYAIOT Ha BONPOCHl Ouiera, uMmes
BO3MOYKHOCTh Ha INOATOTOBKY He MeHee | yaca. OTBETHI MPEICTABISIOTCS B IHUCHMEHHOM BUJE, IO
KOTOPBIM IPOBOAUTCS YCTHOE coOece10BaHue.

Onenka 3a OTBET Ha OMJIET BBICTABIISICTCS] B COOTBETCTBUU CO CIICAYIOLIMM KPUTECPHUSIMHU:

CTyneHT, He OTBETHUBILIMI NPAaBUIBHO HU HA OAWH BOMNPOC, IMOJIy4aeT OLEHKY HEyAOBIETBOPUTENHHO (1
WM 2)

CTyaeHT, OTBETHBIIHI PaBHILHO

TONBKO Ha | BOMpOC, MOMyYaeT OIEHKY «YyIOBIETBOpUTENbHO» (3 win 4 0amia), B 3aBUCUMOCTH OT
MOJTHOTHI IPAaBUJIBHOTO OTBETA M OTBETOB HA APYTHE JOMOJHUTEILHBIE BOIIPOCHL;

Ha 2 BONpOCA, MOJyYaeT OLEHKY «xopomo» (5, 6 unu 7 OayioB), B 3aBUCHMOCTH OT MOJHOTHI
MPaBUWIBHBIX OTBETOB U OTBETOB Ha JPYT'HE BOIIPOCHI;

Ha Bce 3 Bompoca, moiydaeT 8§ OamioB (KOTIMYHO») M BO3MOXKHOCTH OTBETAa HAa JONOJHUTEIbHBIC
BOTPOCHI TIOBBIIIEHHON CIIOXKHOCTH JUIsI TOMYyUEHHSI OLICHKH «OTIUYHO» ¢ Oamamu 9 uin 10.

Bo Bpems npoBeneHus mudQepeHIpOBaHHOTO 3aueTa CTYACHTHI MOTYT IOJIB30BATHCS MPOTrPaMMOi
JUCIUATUTMHBI ¥ COOpHUKAMH JIOMAIlTHUX 3aJaHuid. Y4eOHOH, yu4eOHO-METOAMYECKOH U CHpaBOYHON
JUTEPaTypol TOJIE30BAaThCS BO BpeMs A GEepeHINPOBAHHOTO 3a4yeTa He JOoIyckaeTcs. Bo Bpems
T PepeHITMPOBAHHOTO 3a4eTa JIOJHKHBI OBITh TAKKE BHIKIIIOUEHBI MOOMIIbHBIEC TEIe(OHBI.

Ilepen HauanoM 3a4eTHOM HEAENW CTYAEHTHI IOJIYYarOT IME€PEUYEHb BOIPOCOB, OTBETHI HAa KOTOPHIE
HEoOXOAMMO 3HATh IS yCIeImHoH caaun auddepeHpoBaHHoro 3auera. @opMyarMpoBKH BOIPOCOB B
OuseTax CTyACHTHI y3HAIOT BO BpPeMS KOHCYJIbTaLUH.

CTyneHTbl, MOMYYUBIINE HWTOTOBYIO OIEHKY «OTIU4HO» (10) M pemmBIIMEe W 3aIMUTHBINKE 32]1a4d
MOBBIIICHHOM CIOKHOCTH JJOMAIIIHETO 3a/1aHusl, MOTYT MOJYYUTh JOIIOJHUTEIbHBIC 3aUETHBIC €HHULIBI

0 KypCy.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

Jomyck k nuddepeHIIMpoBaHHOMY 3a4eTy MPOBOAMTCS MPEMOAABATENIEM 10 UTOTaM pPadOThI
CTY/ICHTa B CEMECTpPE B CiIydyae yCIHEIIHOTO OCBOCHHS JAMCIUILIMHBL B cilydae eciu CTyIeHT He
YCBOMJI ~ JUCIUIUIMHY, ¥  pe3yJdbTaThl €ro  paboThl B  CEMECTpe  OKa3allucCh
HEYIOBJICTBOPUTEIIHBIMU, MPOBOAUTCS JONOJHHUTEIBHBIH ONPOC HA MPEIMET BBISBICHUS
3HaHWA. JIOTIOTHUTENBHBIN OMPOC TPOBOAMUTCS B BHJIE TECTOB, COJIEPKAHUE KOTOPBIX MOJTHOCTHIO
COOTBETCTBYET COACPIKAHUIO TECTOBBIX OMPOCOB CTYICHTOB B TCUCHHE CEMECTPA.

OneHka ypoBHsI CTYIEHTOB JUIsl JOIycKa K JU(PQPEepeHIIMPOBAHHOMY 3a4eTy CKJIAIbIBACTCS U3
OLICHOK TPEX IO3ULIUN: 3HAHUM, YMEHHUI U HABBIKOB.

3HaHMSI CTYIEHTOB OLIEHUBAIOTCA B pe3yJbTaTe IMPOBEACHMSI EKEHEAEIbHOIr0 OIpoca
npoigeHHoro Marepuana. Onpoc NPOBOAMTCS B MHCbMEHHON (opMe B BHUAE TECTOBBIX
BOIpocoB. [IprMep TECTOBBIX BOIIPOCOB MPUBEIEH HUXKE.

VYMeHHUsI U HaBBIKM CTYACHTOB ONPENEISAIOTCS MO UTOraM CJadyM JOMAalllHMX 3afaHuil. Bcero
CTyJIEHTaM IIpeJjaraercs JBa JAOMAIIHMX 3aJaHus. 3aJaHue COACPKHUT TpU TUNA 3anad U
yrnpaxHeHui. TUnoBble 3a7ja4d U yINpaKHEHUs pa3OUpParOTCsl Ha CEMUHAPCKUX (MPAKTUYECKUX )
3aHATUAX. AHAJOTUYHBIE 33/1a4d M YIPAKHEHUS CTYACHTHI JIOJDKHBI PEIIUTh CAMOCTOSITEIBHO,
UCIIOJIb3Ysl PEKOMEHAOBaHHYIO IUTepaTypy. Kpome Toro, cryaeHTam npeajararoTcs CrielnuaabHO
IIOMEYEHHBIC 3a]1a4i IMOBBIIICHHOW CIOXHOCTU. PemieHue Takmx 3agad TpeOyeT OT CTyAEHTa
HABBIKOB U MPEJICTABISET COOOM OLIEHKY HABBIKOB PEIICHHUS 33124 MOBBIIIEHHOM CI0KHOCTH.
HaBbiku CTyZeHTOB MNpOBEPSIOTCS B PE3yNbTaTe PEIICHUS KOHTPOJIBHBIX pPabOT, KOTOpPHIE
MPOBOJATCS BO BpeMs ayJUTOPHBIX 3aHATHH. 3aJayd aHAJOTMYHBI THUIIOBBIM 3a/ayaM,
BKJIIOYCHHBIM B JIOMAIIHUE 33JIaHUsI, KaK pacCMAaTPUBAEMbIM Ha CEMUHAPCKHUX (MPAKTHUUYECKUX )
3aHATHUAX, TaK U MPEJUIaraéMbIM Ui CAMOCTOSTEIHHOTO pelIeHus. 3alaHusl KOHTPOJIBHBIX paboT
OLICHEHBI B OTIPENICIICHHYI0 CyMMY 0aJlIOB, UTO MO3BOJISICT OLEHUTh YPOBEHb YMEHHUS U HABBIKOB
CTYJICHTOB.

Bormpocsl, BKIIOYEHHBIE B TECTOBBIE OIPOCHI, OXBATHIBAIOT OCHOBHBIEC IIOHATHUS, PACCMOTPEHHBIE
Ha IIpeabIayIen JEKIHH.

[Tprmep BOIPOCOB TECTOBOTO 3a/1aHUS:

1. Kak onpenensercs AyaibHbIA TEH30p JIeKTpoMarHUTHOro nosst? Kak oH Belpaxaercs uepes
nonst E u H?

2. Kakne nHBapuaHThl MO)KHO COCTaBHTh M3 TEH30PA JIEKTPOMArHUTHOTO MMOJIsA? 3aluIInuTe X B
YeThIPEXMEPHOM U TpeXMepHOil popmax.

3. IIpn kakux ycIOBHAX BHIOOPOM TMOAXOMAIICH CHCTEMBI OTCYETa MOKHO 3aHYJIUTh MarHUTHOE
noje (B 3agaHHOM Touke)? YUeMy paBHa CKOPOCTb 3TOM CHCTEMBI OTCUETa OTHOCHTEIBHO
HCXOJIHOM CUCTEMBI OTCYETa, B KOTOPOH B 3TOM Touke mmetorcs oist E u H?

4. Tlpu Kakux YCIOBHUSIX BBIOOPOM NOAXOAALIEH CHUCTEMBI OTCYETa MOXKHO 3aHYIUTh
alieKTpudeckoe mojie (B 3agaHHOW Touke)? YeMy paBHa CKOpPOCTh ITOW CHCTEMBI OTCUeTa
OTHOCHTEJILHO HCXOJHOM CUCTEMBI OTCYETa, B KOTOPO B 3TOH Touke umerorcs noist E u H?

5. Uemy paBHBI uacTOTa BpallleHUS M paauyc OpOUTHI NpPHU ABUKEHUM DPEISATUBUCTCKOM
3apsDKCHHOM 4YacTULBl C 3aJaHHOW DHEPrued B IIOCTOSHHOM BO BPEMEHU U OJHOPOJHOM
MarHuTHOM 1moJie?

6. Uemy paBHa CKOpOCTH JApeiia HEpeIsITUBUCTCKOW 3apsHKEHHOM YacTUIBl B CKPEIIEHHBIX
OJIHOPOJAHBIX IEKTPUYECKOM U MAarHUTHOM MOJSX?

7. JlaliTe onpeneneHue 3JIeKTPUIeCKOro TUIOILHOIO MOMEHTA CUCTEMBI 3aps/I0B.



8. BanummMre cuily ¥ MOMEHT CHJIbI, JEHCTBYIOIIME HA HEUTPANbHYIO CHCTEMY 3apsSKEHHBIX
YaCTHIl B CJ1a00 HEOTHOPOIHOM IIEKTPUUYECKOM IIOJIE.

9. Jlalite omnpeneneHWe MarHUTHOTO MOMEHTa CHUCTEMBI  3apsijioB, COBEPILAIOIINX
KBa3UCTAIIMOHAPHOE PUHUTHOE JIBFKCHUE.

10. 3anumuTe CpPEAHIO CHIY W CpPEOHUM MOMEHT CHIIbl, JEHCTBYIOIIME HA CHCTEMY
3apsHKEHHBIX YaCTHUIL B CJ1a00 HEOJHOPOIHOM MarHUTHOM I1OJIE.

[Tpumep KOHTPOJIBHOI pabOTHI:

3anaua 1 (8). [lonw3ysice menzopHoti anredpou, BEBIYUCIUTD FOt| 8 X rLZ , TJIe @ — MOCTOSTHHBIN
BEKTOp U [ - paguyc-BEKTOD.

3agaua 2 (7). OnpesenuTs HOPOroBYIO SHEPTHIO Peakiun P+ P — P+ p+7° B cucreme
OTCYETa, I/Ie OJIMH U3 HaYaJIbHBIX IPOTOHOB TOKOUTCS.

3anaua 3 (10). PensiTuBrCTCKAst YacTUIA ABUKETCS B APAJLICIBHBIX U TOCTOSTHHBIX
9JIEKTPHUECKOM M MarHuTHOM ojsx E u H, mpuuem (E || H || ocu ). Ipu t = 0 yacTuma
HAXOJMJIaCh B HaYalle KOOPIUHAT, 00J1a1ast UMITYJIbcoM Po = (Pox, Poy, Poz). Beimucars TeH30p
3JIEKTPOMArHUTHOTO TOJIsI B pAaCCMAaTPUBAEMOI T€OMETPHUH U, MOJIb3YSACh KOBAPHAHTHBIM
ypaBHEHUEM JIBUKCHUS YaCTHIIbI, ONPEICTUTh 3aBUCUMOCTH t(7) BpeMeHu t B 1abopaTopHOi
CHCTEME OTCUeTa OT COOCTBEHHOro BpeMeHH 4yacTuibl 7, cuntas t(0) = 0.

' =
3anaua 4 (25). B cucreme K’ nmeercs onnopoanoe snextpuueckoe none E' = (E, 0, 0),
HaMpaBJICHHOE 110 OCH X', OMHMCHIBAEMOE CKASIPHBIM U BEKTOPHBIM ITOTECHI[HAIAMH

o' (t',x,y,z) =0, A'(t',x",y",2") =(-cEt’, 0, 0). Cucrema K’ nemxercs oTHOCHTENBHO
cuctembl K co ckopocTbio V BIOJIB OCH X, COBNaaaolieii ¢ ochto X' . Onpenenursb

(@) (6) norenumansl @t, X Y, Z) u A (t, X, y, 2) B cucreme K uepes nepemennsie (i, X, Y, Z)
cucreMmsl K,
(b) (7) snexkrpudeckoe u MarHuTHOE mosie B cucrteme K,

(¢) (12) a Taxke mokasarb, uto mrpuxoBanusie [ ¢'(t, X,y,z) =0, A (t,xy,2) =

= (-cEt, 0, 0) ] u me mrpuxoBannsie [¢(t, Xy, 2) u A (t, X, Y, Z) ] moTeHIMans,
paccmampusaemvle meneps Kak QyHKyuu 00Hux u mex sce nepemennwix (t, X, Y, Z) eouroi
cucmemvl omciema, CBsI3aHbl MEXAY cO00M KaIMOPOBOYHBIM NpeoOpa3oBaHUEM, U HAUTH
dyukmio % (1, X, Y, Z) KaTHOPOBOYHOTO MPe0oOPa30BaHUS OT IITPUXOBAHHBIX MOTESHIIMAIOB K HE
IITPUXOBAHHBIM.

Kaxnas 3agaua KOHTpOJIbHON pabOThI OLIEHEHA B OINPEIEIEHHYI0 CyMMY 0ajllIOB B 3aBUCUMOCTHU
OT CJOXXHOCTH W YpOBHS (3HaHMs, yMeHMs M HaBblku). [lomHas cymma OamioB mpumepa
KOHTPOJIbHOH paboTsl paBHa 50.

KonkperHsle ycnoBusi Habopa 0amioB 3a paboTy B C€MeCTpe MOTYT 3aBHCETh OT JIEKIIMOHHOTO
IOTOKA U ONPENENAI0TCs JIEKTOpoM. OOLIMM 0CTaeTCsl CIeLyIOLee IPABUIIO.

B TeueHue cemectpa cTyneHT HaOupaeT cyMMy OauIOB MO pe3yibTaTaM TECTOBBIX ONPOCOB
(manpumep, 50 GanoB), Mo pe3yibTaTaM cladyd JABYX 3adaHuil (Hampumep 80 OaiioB) U MO
pe3yibTaTtaM JBYX KOHTpOJIbHBIX (Hampumep, 100 GamioB). Kpome Toro 3a pemieHue 3agad
MOBBIIICHHONW CJIO)KHOCTH JIOMAIlIHEro 3a/laHusl CTYJIEHT MOXeT HalOpaTb NpeMuaibHble
(6onycHbIe) Oamnbl 0 ABYM 3anaHusM (Hanpumep, 30 Gamto). IlonHblid 6amn oneHUBaeTCs B
JaHHoM ciydae cymmont 230 GamwoB. Ilo pesympTaTam UTOTOBOTO PEHTHHTA CTYIEHT MOXET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OLIEHUBAETCS B % OTHOCUTENILHO MOJHOTO Oasia.

Ornenka 3a paboTy B ceMecTpe BBICTABISETCS B COOTBETCTBHUU CO CXEMOH, MPUBEICHHOW B
cnenyromeM pazaene. CTyaeHT fomyckaercs K auddepeHIMpoBaHHOMY 3a4eTy IpH YCJIOBUU



clauM JABYX 3aJaHUN W OLEHKM 3a paboTy B ceMecTpe paBHOW wiu Oombiie 3 (1Mo
JecATHOAUTBHON IIKasie)

HToroBas olieHKa BBICTABIISICTCS CTYJCHTY C YUETOM OLIEHKHU €r0 paboThI B cemecTpe.
JuddhepeHMpoBaHHBIN 3a4€T MIPOBOAUTCS B yCTHON GopMme. bumers! MoryT copepxars HapsLy
C TEOPETHUECKUMHU BOIIPOCAaMH Takke U 3aaun. @opma Ouiera onpeaensercs IeKTOpOM U
3aBUCHT OT JICKIIMOHHOTO ITOTOKA. THITOBBIEC 3aJa4l MOTYT JIaBaThCs TakXke U B hopme
JIOTIOJTHUTEIBHBIX BOMPOCOB K Omiery. OTBeT cTyJeHTa oueHuBaercs no 10-6auipHOi mkae.

Tunnynas ¢opma Ousera comepkuT 3 TeopeTuueckux Bompoca. [Ipumep THUnU4yHON (GopMBI
Ousera u3 Tpex BOIPOCOB MPUBEIEH HUXKE!

3al. TeH30p AmeKTpOMarHuTHOro 1nosist. UHBapuaHThl MOJIS M UX CIEeACTBUS. JyanbHbIi TEH30D.
2. banaHc SHEPrUuU CHUCTEMBI 3apsKEHHBIX YaCTHUIL M 3JIEKTPOMArHUTHOTO ToJist. [LtoTHOCT 1
MOTOK SHEPTUH JIEKTPOMArHUTHOTO MOJISI.

3. Cuna paguanuoHHoro TpeHwus. [Ipeaensl MpUMEHIMOCTH KIIACCUYECKOM STEKTPOIUHAMUKY Ha
MaJIbIX PACCTOSHUSAX U B CUJIBHBIX MOJISIX.

4, Kputepuu oueHUBAHUS
4a. Kpurepuu oneHuBaHusi (OLEHKA 32 padoTy B cemMecTpe)

Onenka HabGpanHbie 6aiibl

otiinyHo (10) 6omee 90%
OTIN4HO (9) oT 80% 10 90% BKIIFOUUTEIBLHO
xopomio (8) ot 70% 110 80% BKJIHOYUTEIHHO
xopoo (7) oT 60% 10 70% BKJIFOUUTEIHLHO
xopomio (6) oT 50% 110 60% BKJIHOYUTEIHHO
yIIOBJIETBOPUTEIHHO (5) oT 40% 10 50% BKIIFOUUTEIBLHO
yJIOBJIETBOPUTENHHO (4) oT 30% 10 40% BKJIFOUUTEILHO
YAOBJIETBOPUTENHHO (3) oT 20% 110 30% BKJIIOYUTEIHHO

HeyoBieTBOpUTenbHO (2) | He momyueHa yaoBineTBOpUTENbHAS OIEHKA B IEPHOJ]
3aueTHOM ceccuu. TpeOyeTcs TOMOTHUTEIBHOE
TECTUPOBAHUE

CryneHTbl, NOJIy4YMBIIME 3a pabOTy B CeMecTpe K Hayaly CEeCCHU  OIEHKY
«HEYNOBJIETBOpUTENHbHO» (MeHee 20% yCBOCHHS MaTepuaia), Wil HE claBiiue o0a 3aJlaHus,
CUMTAIOTCSI HE YCBOMBUIMMM MaTepHajd W HE BBINOJHUBLUIMMU 33JaHUS Kypca, MOATOMY K
T depeHIIMPOBaHHOMY 3a4€Ty HE JOIYCKAIOTCS.

46. Kpurepuu ouennBanus (1udQepeHInpoBaHHbI 3a4eT)

Hrorosas oreHka Ha audepeHIrnpoBaHHOM 3a4eTe BHICTABIISIETCS B COOTBETCTBUU CO CXEMOM:

Onenka basbl Kpurepun

10 10 GanyoB 3a AudpepeHINPOBAHHBIN 3aU€T U OIICHKA 32
paboTy B cemecTpe He HIKe 8.

9 6annos 3a nuddepenmpoBanHbIif 3aueT 1 10 6amoB 3a
paboTy B cemecTpe

OTmaso 9 9 6am1oB 3a MU hepeHIMpPOBaHHbIN 3a4eT U OLIEHKa 32
paboTy B cemecTpe He HIKe 8.
8 8 6ayutoB 3a mudpepeHIMpPOBaHHBIN 3aUeT U OIICHKA 3a

paboTy B cemecTpe He HUXeE O.
7 6amioB 3a nuddepeHIMPOBaHHbBIN 3a4eT U OoJiee § 6amIoB
3a paboTy B ceMecTpe




7 7 6aimnoB 3a nuddepeHIMPOBaHHBIN 3a4eT U OI[EHKA 32
paboTy B ceMecTpe He HIKE 5.

6 6ayoB 3a nuddepeHIMpoBaHHBIN 3aueT U OoJiee 8 OayIoB
3a paboTy B cCeMecTpe

6 6 6ayoB 3a nudepeHITMPOBAHHBINM 3aYeT U OI[EHKA 32
paboTy B cemecTpe He HIKE 5.

5 6ainos 3a nuddepeHMpoBaHHBIM 3aueT U Oosiee 7 OaJIoB
3a paboTy B ceMecTpe

Xopomuio

5 5 6aimoB 3a nuddepeHITMPOBAHHBIN 3aYeT U OI[CHKA 32
paboTy B cemecTpe He HIKE 3.

4 4 6ama 3a qudGepeHIIMPOBAHHBIN 3a4eT U OIICHKA 32
paboTy B cemecTpe He HIKE 3.

YIOBJICTBOPUTEIHHO =
3 3 bayna 3a nudPepeHIupPOBaHHBIN 3a4eT U OlEHKA 32

paboty B cemectpe 3.

2 2 6amna 3a qudepeHIrpOBaHHBIN 3a4€T U OIICHKA 32

HEYJIOBJIIETBOPUTEIHHO paboty B cemectpe 3.

1 1 Gann 3a nudpepeHunpOBaHHBIN 3a4eT U OLleHKa 3a paboTy
B cemecTpe 3.

5. MeToauyeckue MaTepuaJbl, onpeaesiiomue Npoueaypbl oleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

CryneHtsl, AomyiieHHble K AU(dEepeHIUPOBAHHOMY 3a4yeTy, OTBEYAIOT Ha BOMPOCHI Owuiera,
uMesi BO3MOKHOCTh Ha TIOJITOTOBKY He MeHee 1 waca. OTBETHI IPECTABISIIOTCS B TUCHbMEHHOM
BUJIE, 10 KOTOPBIM IPOBOJIUTCS YCTHOE cOOeceI0BaHHeE.

OreHka 3a OTBET Ha OMJICT BBICTABIISICTCS B COOTBETCTBHH CO CIEAYIONUM KPUTECPHUSIMHU:
CryneHT, HE OTBETUBLIMI MpPaBUILHO HU HA OJUH BONPOC, TMONYy4YaeT OLEHKY
HEYIOBJIETBOPUTENHHO (1 min 2)

CryneHT, OTBETUBIINI NPaBUIBHO

TOJILKO Ha | BOIPOC, MOTyYaeT OLEHKY «YI0BICTBOPUTEIIbHO» (3 miau 4 Oajia), B 3aBUCUMOCTH
OT TMOJIHOTHI IPABHIILHOTO OTBETA M OTBETOB HA JPYTHe JOMOJIHUTEIbHBIE BOIPOCHL;

Ha 2 BOMpOCa, MOJTyYaeT OLEHKY «Xopoio» (5, 6 wiu 7 6auioB), B 3aBUCUMOCTH OT IMOJHOTBI
MPABUJIbHBIX OTBETOB U OTBETOB Ha JIPYTHE BOMPOCHI,

Ha Bce 3 BOMpOCa, MoxyvyaeT 8 0auioB («OTIUYHO») U BOBMOXXHOCTH OTBETA Ha JIOTIOJTHUTEIIbHBIC
BOTIPOCHI TTOBBIIICHHON CJIOKHOCTH JIJISl TIOJYUYCHHS OIEHKH «OTIIMYHOY ¢ Oamtamu 9 mmm 10.

Bo Bpems mnpoBeaenus aud¢epeHIMpPOBAHHOIO 3a4yeTa CTYACHTBI MOTYT IOJIb30BAaThCA
OporpaMMOi  JUCHMIUIMHBI M COOpPHMKAMU JIOMAIIHMX 3aJaHuil. Y4eOHOH, yueOHO-
METOJMYECKOM W CIPAaBOYHOM JUTEPATYpOd TOJBb30BaThCA BO BpeMs Aud(epeHIIMpOBaHHOTO
3ayeta He Jomyckaercs. Bo Bpems auddepeHuHpoBaHHOrO 3ayeTra TOJDKHBI OBITH TaKkKe
BBIKJTFOYEHBI MOOMIIbHBIE TE€JIE(POHBI.

Ilepen HayasioM 3a4€THOM HENENW CTYACHTBHI IIOJY4arOT II€pEYeHb BOIPOCOB, OTBETHI HAa
KOTOpble HEOOXOIUMO 3HaTh JUId YCHEUIHOW chaud  JudQepeHIMPOBAHHOTO 3ayeTa.
DopMyITUPOBKH BOIIPOCOB B OUJIETaX CTYJEHTHI y3HAIOT BO BpeMsi KOHCYJIbTAIIH.

CrTyneHThl, MOJIYYUBIIME HTOTOBYIO OLEHKY «oTiau4HO» (10) m pemmuBiIIMe W 3alIUTHUBIINE
3a/1a4M IOBBIIICHHONW CJIOKHOCTH JOMAIIHEro 3aJaHusi, MOTYT IOJY4YUTh JOIOJHUTEIIBHBIE
3a4ETHBIE €IMHUIIBI IO KypCY.




