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AHHOTANMA
ITporpamma npegHasHayeHa i CTyA€HTOB 3 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.

3agaum AUCHMIIHHBI
* l3ydeHue maremMaTudyecKoro amnapara CHelMajJbHON TEOPUM OTHOCHUTEJILHOCTH, PEIIITUBUCTCKOM
MEXaHUKHU U KJIACCHYECKONH MUKPOCKOITUYECKOH AIIEKTPOANHAMUKHY;
* M3YyYCHHUE METOJOB PEUICHMA 3aJad PENIATUBUCTCKOM KMHEMAaTWKA M JTUHAMHUKH M KJIaCCHYECKOU
MUKPOCKOIIMYECKOH IEKTPOJUHAMUKH;

¢ 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:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH omnpeensTh TpaHHIlbl MPUMEHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

npodecCuoHaTbHON e TENHHOCTH

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaIM3a HayYHbIX JaHHBIX




[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,

IIK-2 CniocobeH AHAJIM3UPOBATH IMOJTYUYCHHBIC B |OIIPCACIAIONIUC HU3Yy4aCMOC ABJICHUC, U MPOU3BOAUTH

X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI YUCJICHHBIE OLICHKU 110 NOPSIKY BETUUUHbI
JQHHBIC 1 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
(3aKITIO4CHH) 000CHOBaHMS M JI0KAa3aTeNIbCTBA, HAYYHbIE MPOOIEMBI M HX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOU

dhopme

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JMCUUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- IlocTtynarsl U NPUHLMIBI CIELUAIBHON TEOPUU OTHOCUTENBHOCTHU, PEIATUBUCTCKOM MEXAHUKH U
KJIACCUYECKOW MHUKPOCKOIIMYECKON JNIEKTPOANHAMUKH, METOBI OMHCAHUS PENATUBUCTCKUX YacTHUL U
CUCTEM 3apsDKCHHBIX YacTHL, a TaKKe 3JIEKTPOMAarHUTHOIO IIOJsI, CO3[JaBaeMOI0 3apsKCHHBIMU
YaCTUILIAMH U B3aUMOAEMCTBYIOLIETO C HUMU;
- OCHOBHbIE YPaBHEHUS U CBOMCTBA 3JIEKTPOMAarHUTHOIO I10JIs;
- OCHOBHBIE METO/Bl MAaTEMaTHYECKOIo ammapara CHEUaJIbHOM TEOPUM OTHOCHTEIBHOCTH,
PENATUBUCTCKOM MEXaHMKHM M KIACCHYECKOW SJICKTPOAMHAMMKH: TPEXMEPHYIO TEH30pHYIO anreopy,
BEKTOPHBIN aHAJIN3 M allllapar 4YeTHIPEXMEPHBIX BEKTOPOB U TEH30POB;
- OCHOBHBIE METOIbl PEUICHUs 3a7jad PENIATUBUCTCKOM KMHEMAaTWKU U JUHAMHKU U KJIACCHUYECKOH
MHKpPOCKOIIMYECKON  JJIEKTPOAMHAMUKH,  BKJIOYas  JBKECHHE  3apsDKEHHBIX  4YacTUL B
3JIEKTPOMAarHUTHOM I10JI€ U CO3/IaHUE I10JIs1 CUCTEMaMHU 3apsDKEHHBIX YaCTHILL;
- MeTonmsl W CcrocoObl OMHMCAHUSI M3IYYEHHUS! DJCKTPOMATHUTHBIX BOJH CHUCTEMaMH 3apsKCHHBIX
YyacTuly;
- METOJBI ONMCAHMSI PACCEAHUS MIEKTPOMAarHUTHBIX BOJIH 3apsyKEHHBIMH YaCTUIIAMH.

YMETB:
- Ilomp30BaThCs anmapaToM TPEXMEPHOTO BEKTOPHOTO aHAIN3a,;
- TIOJNB30BaThCA alaparoM TPEXMEPHOU TEH30PHOM anredpsi;
- TIOJIb30BAaThCS AMIapaToM YETHIPEXMEPHBIX BEKTOPOB U TEH30POB;
- peuarb KHHEMaTHYECKUE 3aa41 C YJaCTUEM PEJIATUBUCTCKUX YaCTHLI;
- pemare 3aJadd O JABW)KCHUM PEISATUBHCTCKUX 3apSKEHHBIX YacTUI[ B 3aJ@HHOM BHEIIHEM
ANIEKTPOMArHUTHOM T10JI€ Pa3INYHON KOH(UTYpaIiH;
- NPUMEHATh METOA MYJIBTUIONBHBIX MOMEHTOB JJsi pELIEHUS 3a]ad JJIEKTPOCTAaTHKH |
MarHUTOCTaTHUKH;
- pemare 3ajadd Mpo H3JIyYEHHE DIEKTPOMArHUTHBIX BOJIH CHCTEMAMHM HEPENATUBHCTCKH
JBYDKYILUXCS 3apsPKEHHBIX YaCTUL, UCIIONb3YsI MYJIBTUIIONbHBIE MOMEHTHI;
- pemare 3ajadd MpO H3JIYUYCHHE DJIEKTPOMArHUTHBIX BOJIH PENATHBUCTCKU ABMXKYIIMMUCS
3apsKEHHBIMU YaCTUIIAMHU.

BJIaJIETh:

- OCHOBHBIMH METOAaMU MATEMAaTUYCCKOI'O armapara CIICIUAIbLHOM TCOPUN OTHOCHUTECIBHOCTU,
pCJ'ISITI/IBI/ICTCKOf/'I MCXaHHUKH U KJIACCHYCCKOM MI/IKpOCKOHI/I‘leCKOﬁ QJICKTPOAUHAMUKU

- HaBbIKaMH TCOPETHUYCCKOTO aHallM3a pCaJIbHbIX 3aa4, CBA3aHHBIX KaK CO CBOMCTBAMH CHUCTEM
3apsIKCHHBIX YaCTHUII, BBaHMOHeﬁCTBYIOHIHX C DJJICKTPOMAruuMTHBIM IIOJIEM, TaK U CO CBOICTBaMH
CaMOT0 3JICKTPOMArHUTHOTI'O I10JI, CO34aBa€MOTI'0 3apsS’KEHHBIMHA YaCTULIAMU.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmern) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

[IpuHIIMT OTHOCUTENHEHOCTH 2 2 3




) YerblpexmepHoe IICEBIOEBKIINI0BO ) ) 4
MPOCTPaHCTBO MUHKOBCKOTO.

3 Onucanue ,\E'[BI/I)KGHI/ISIV CBOOOIHO 4 4 3
PEJIATUBUCTCKOM TOYEUHON YaCTHIIBI.

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

5 TeH30p MEKTPOMarHUTHOTO TOJIS. 2 2 3

6 JBrxeHue 3apsKEHHON YaCTULbI 4 > 4
BOBHEILIHEM JIEKTPOMAarHUTHOM I10JIE.

7 YpaBHEHUS 3IEKTPOMArHUTHOTO TOJSI. 2 3

] OHeprusi UUMIYJIbC 3JIEKTPOMAarHUTHOIO ) 4
1oJisl. YpaBHEHUS 7S TIOTEHLUANIOB.

9 DNEeKTPO- U MArHUTOCTATHKA. 2 2 3

10 CBobOojHOE ToJe. Heonunoponusie ) 5 4
BOJIHOBbIC YPABHEHUS.

1 3anazpIBaroIye MOTEHIUAJIBL. 4 ) 3
Uznyuyenue B AUNIONBEHOM NPUOIMKEHUH.

12 Uznyuyenune ABMXKYIIMXCS 3apsioB BHE 4 5 4
JUIIOIBHOTO PUOINKEHHSL.

13 Peakuuss  um3myueHus U paccesHue ) 4 3
3JIEKTPOMArHUTHBIX BOJIH.

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 5 (Ocennuii)

1. IIpuHIMTO OTHOCUTEIBLHOCTH

OnHOPOJHOCTH IIPOCTPAHCTBA U OJTHOPOAHOCTh BPEMEHHU, N30TPOIUS IPOCTPAHCTBA, MHEPLUAJIbHBIE
cuctemsl oTcuéta. HproTOHOBa MEXaHMKa W MPUHLMII OTHOCHTENbHOCTH ["anuies. IloTeHmansHOCTh
cuwil u panpHozaeWcTBue. IlocTosHCTBO ckopocTu cBeTa. HecoBMECTHUMOCTh KOHEYHOCTH CKOPOCTH
pacnpocTpaHEHUs] B3aWMOJIEHCTBUN C MNPUHIOUMIOM OTHOcHUTenbHOCTH l'amwed. IlpuHnun
OTHOCHUTENBHOCTH DHHIITeHA. VI3MeHeHrne pecTaBIeHni 0 CBOMCTBAX MPOCTPAHCTBA U BPEMEHU
B pe3ynbTare OmbITOB co cBeToM. [IpeoOpasoBanust JlopeHna, WX BBIBOA M CICACTBUS W3 HHUX.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH U IIPOMEXKYTKOB BpeMEHU. MBICIEHHBIE ONBITHI 110 U3MEPEHUIO
JUIMH, IPOMEXYTKOB BPEMEHH M CUHXPOHH3alUuHu 4acoB. CoKpalleHue AJUH, 3aMeJICHUE BPEMEHU U
coOCTBEHHOE BpeMs. PenaTUBHCTCKOE CIIOKEHHE CKOpOCTeH M mpeoOpa3oBaHME HAlpaBICHUIL.
D ekt npoxkexTopa. Abeppauus cBera.

2. quLIpeXMepHO@ MCCBAOCBKIINI0BO NPOCTPAHCTBO MUHKOBCKOTO.

HexapToBbl KoopAuHAaTHl. MupoBas Touka (coObITHE) W MUpOBas JUHHA. MHTEpBambl MEXAy
COOBITHSAMHM KaK Mepa pacCTOSHHA B HpocTpaHcTBe MuHKOBCKOro. [IpocTpaHcTBEHHO-1IOAOOHBIE,
BPEMEHHO- MONOOHBIE M HyleBble HHTepBajibl. CBeToBOW KoHyc. IIpuHIMO TPUYMHHOCTH.
WNHBapuaHTHOCT, WHTEpBaJa M TeOMETpUYecKas HHTeprperanus mnpeodpazoBanuil JlopeHia.
Ado¢unnsie npeoOpasoBanusi. Ilonstue 4-Bextopa. CkansipHoe npou3BeneHHe. MeTpuka
YEeThIPEXMEPHOI0 IpocTpaHcTBa. KOHTpa- M KOBapUaHTHOE IIpeJCTaBlIeHUE. 4-rpaJueHT U
4-muBepreHuusl. 4-BEeKTOPBl CKOPOCTH M ycKOpeHusi. KoBapuaHTHOCTh (U3MYECKHX 3aKOHOB
OTHOCHUTENBbHO IpeoOpa3oBaHus JlopeHna kak nepedopMyaHMpoOBKa HNPUHIKIA OTHOCHTEIBHOCTH.
BexTops! 1 TEH30pBI B TPEXMEPHOM ITPOCTPAHCTBE.

3. Onmcanue ABMKCHUS CBOOOIHOMN PENSITUBUCTCKOM TOYSCUHON YACTHIIHL.



[TonsiTHe TOUYEUHOW 3II€eMEHTAapHOW yacTHIlbl, e€ 4-koopanHaTa M MupoBas juHusI. KoBapuantHas
(¢hopMyIMpOBKa MpPHUHLMIA HAUMEHBIIEro JACHCTBUS B NPOCTPAHCTBE MUHKOBCKOTO, (YHKIUS
Jlarpamxa cBoOoxHOW wacTUmbl. [IpHHIUMI COOTBETCTBUS. DHEPrUsl, MMIYIbC M T'aMWIBTOHHAH
CBOOOJHOM pPEJIATUBUCTCKOM dYacTUIBl. 4-BEKTOp UMITyJdbca. YacTHIBI € HYJIEBOW Maccoil.
VYIbTpapensiTUBUCTCKOE [BM)KEHUE. 3aKOH COXpaHEHHUs 4-UMITylbca 3aMKHYTOH CHCTEMbI Kak
CJICICTBHE OJHOPOAHOCTH MPOCTpaHCTBa-BpeMeHu. JlaboparopHas cucTema U cUcTeMa LEHTpa Macc.
[IpumeHeHne 3akoHa coOXpaHEHHs 4-UMILyJIbCa ISl ONMCAHUS YIPYI'HX CTOJIKHOBEHUH YacTHIL.
OddexktuBHas Macca cucteMbl. Heynpyrue cTonkHOBeHHMS M pacnaabl ¢ 00pa3oBaHHMEM HOBBIX
yacTHll. JledexT macchl A1 COCTaBHBIX

cucreM. [Topor peakiuu. BomHoBo# 4-BekTop. Dddekt Jommnepa.
4. BzaumopeicTBHE 3apsDKEHHBIX YaCTHIL C DJIEKTPOMArHUTHBIM ITOJIEM.

IlonsiTHs 3apsiHa TOYEUHOM JJIEMEHTApHOM 4YacTHIBI M JJEKTPOMAarHUTHOTO IONIA. 4-BEKTOp
[OTEHIMAJl 3JEKTPOMAarHUTHOro mnosid. JleficTBUEe W JlarpaHkuaH Julsl TOYEYHOH 4YacTULbl BO
BHEIIHEM BEKTOP HOM IMoJie. DHeprusi, 00OOIIEHHBIH U KHHEMaTHUYeCKUH UMITYJIbChl. YpaBHEHUE
Jlarpamxka wu cuna Jlopenna. ®@yskims [amwieroHa.  [paamenTtHas — (kanuOpoBOYHAsS)
MHBapHaHTHOCTb. KOBapWaHTHBI BBIBOJ YpaBHEHMs JABW)KCHHS 3apsDKEHHOM 4YacTHIBI B
YEThIPEXMEPHOM BU/JIE. 4-BEKTOP CHUJIBL.

5. TeH30p 3J€KTPOMarHuTHOTO MOJIS.

[Monstne TeH30pa. 4-TEH30pPHI U MX CBOWCTBA. AOCONIOTHO aHTHCUMMETPWUYHBIA M METPUYCCKHI
TeH30pbl. WHBapuaHTHOCTH 4-00beMa. OJNEKTPUUECKOE M MArHUTHOE 0Nl KaK KOMIIOHEHTBI
AHTUCHUMMETPUYHOTO 4-Te€H30pa 3neKTpoMarHuTHoro mois. IIpeoOpazosanme Jlopenma s
noreHuuanos (¢, A) u HanpspkeaHocreit (E, H) u3 ogHo# cucteMsl otcuera B apyryio. MIHBapHaHThI
HOJISL U UX caeAcTBUsA. JlyallbHbIN TEH30p MOJIA.

6. JIBUKeHHE 3apsKEHHON YacTHLIbI BOBHEIIHEM 3JI€KTPOMArHUTHOM II0JIE.

JIBM>xeHHE 3apsKEHHOM 4acTUIbl B IOCTOSIHHBIX OJIHOPOAHBIX JIEKTPUYECKOM M MarHUTHOM IIOJISIX.
Hpeiid B ckpemeHHBIX moisix. CpenHss cuja U CPeAHUHA MOMEHT CHIIBI JUII CUCTEMBI YacTHUI] BO
BHEIIIHHUX CJIA00HEOJHOPOIHBIX MEKTPUUECKOM U MATHUTHOM IOJISIX. DIEKTPUUECKUI M MarHUTHBIH
IUIOJIbHBIE MOMEHTBL. JHEPrusi MarHWTHOIO MOMEHTa BO BHEUIHEM MarHUTHOM IIOJ€E.
I'mpomarnutHoe otHomeHue. Ilpeneccuss MarHUTHOIO MOMEHTa BO BHEIIHEM II0JI€ U TeOopeMa
Jlapmopa. Anmabatuueckuil MHBapHaHT W JBID)KEHHE 3apsDKEHHOM YacTUIBI B ClIa0ONEpeMEHHOM
MarHuTHOM Tone. JIBWKeHHe Beaylero IeHTpa OpOWUTHI M TIOMEPEYHbIH JApeid 3apspKeHHON
YacTUIBI B CIIA0OHEOJHOPOIHOM MarHMTHOM I0JIe. MarHUTHBIE 3epKajia U PUMEPHI OCYIIECTBICHUS
UX B IIPUPOZE U TEXHUKE.

7. YpaBHEHUS AIEKTPOMArHUTHOIO TOJIA.

VYpaBHeHnss MakcBena Kak OOOOIICHHME OMBITHBIX (PAaKTOB M MX BBIBOJ W3 INEPBBIX IMPHUHIIMIIOB.
IlepBas mapa ypaBHeHmii MaxkcBemna. Pacripenenennsie 3apsiapl. Ilepexon oT TOUEUHBIX 3apsAoB K
pacIpeneseHHON CUCTeMe 3apsiioB W TOKOB Hpu nomouy O-pyHkumu. [lnotHocTH 3apsima u Toka
CHUCTEMBl TOYEYHBIX YACTHI. 3aKOH COXPaHEHHUs OJIIEKTPUYECKOTO 3apsiiaa U 3  ypaBHEHHE
HETPEepPHIBHOCTH. 4-BEKTOp IUIOTHOCTH Toka. (DyHKIMOHAN MAEHCTBUA M IUIOTHOCTH (YHKIMH
Jlarpanxa nans anektpomarHuTHoro nons. IlomydeHue BTOpod mapel ypaBHEHME MakcBemna u3
BapHAllMOHHOTO TPHUHIIMIA. YpaBHEHHS MakcBelula B TPEXMEPHOH W dYeThIpeXMEpHOH (opmax.
EnuncTBenHOCTH perienuil ypaBHeHuii Makcsena. CBOMCTBa CHMMETPUH ypaBHEHU MakcBeia.

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



[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. 3HeKTpO- 1 MarauTocCTaruka.

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. HeomHopoiHbIE BOTHOBBIC YPaBHEHUSI.

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 NOTeHIUANBI. M3ITydeHue B JUIMOIEHOM MPUOIMKEHUH.

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. znyueHue QBUKYIIUXCS 3apsiIOB BHE JUIOJILHOTO TPUOIMKEHHS.

[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 u31y4eHus: U paccesiHUE 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.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIII0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHI,
OTIpEeNICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
YHCIIEHHBIC OLIEHKH T10 MOPSIIKY BETUIUHBI

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10KAa3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOU

dhopme

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC UBYUCHUA TUCHUILIJIMHBI <(TeOpI/I$I TII0JISA» 06y‘laIOH_II/II>'ICH JOJIKCH:

3HAThb:

- Iloctynarsl 1 MPUHLIUIBI CHENUATBFHON TEOPUH OTHOCHUTEIBHOCTH, PEIATUBHUCTCKON MEXaHUKU U
KJIACCUYECKOH MHKPOCKOIUYECKON AIICKTPOAWHAMUKH, METOIBI ONMUCAHUS PEISTUBUCTCKUAX YACTHUI[
CHCTEM 3apsDKEHHBIX YacTHIl, a TaKXKe 3JIEKTPOMArHUTHOTO IIOJIsI, CO3/1aBa€MOTr0 3apsKCHHBIMU
YaCTHIAMH U B3aMMOJICHCTBYIOIETO C HUMH;

- OCHOBHBIC YPaBHEHHUS M CBOHCTBA 3I€KTPOMArHUTHOTO TIOJIS;

- OCHOBHBIC METO/IBI MAaTeMaTH4eCKOrO armapara CIEIHaIbHOW TEOPHUH OTHOCHTEIBHOCTH,
PENATUBUCTCKOM MEXaHMKHM M KIACCHYECKOW SJICKTPOAMHAMMKH: TPEXMEPHYIO TEH30pHYIO anreopy,
BEKTOPHBIN aHAJIN3 U alllapaT YeTHIPEXMEPHBIX BEKTOPOB U TEH30POB;

- OCHOBHBIC METObI PEIICHHS 337a4 PENATUBHCTCKON KMHEMaTHKH M JUHAMHKH U KJIACCHYECKOU
MHUKPOCKOIIMYECKOW  DNEKTPOAMHAMHKH,  BKJIIOYAs  JBIDKCHHE  3apsHKEHHBIX — YacTHI B
3NIEKTPOMArHUTHOM T10JI€ U CO3/1aHHE MO CHCTEMaMH 3apsKCHHBIX YacTHII,

- MeTOIBl M CHOCOOBI OIMUCAHUS HM3IYYCHHUS JJIEKTPOMATHUTHBIX BOJIH CHCTEMaMH 3apsKEHHBIX

YaCTHII;

yMeTh:

MCTO/bI OIMUCaHUA PACCCAHUS JICKTPOMAIrHUTHBIX BOJIH 3apsS’KCHHBIMU YaCTHLIAMU.

- Tlomp30BaThCs anmapaToM TPEXMEPHOTO BEKTOPHOTO aHAIN3a,;

- TIOJNB30BaThCA almaparoM TPEXMEPHOU TEH30PHOM anreOphi;

- TIOJIb30BAaThCS AMIapaToM YEThIPEXMEPHBIX BEKTOPOB U TEH30POB;

- peuarh KHHEMaTHYECKUE 3aa41 C YJaCTUEM PEJIATUBUCTCKUX YaCTHLI;

- pemare 3aJadd O JABI)KEHUU PEISATUBHCTCKUX 3apsKEHHBIX YacTUI[ B 3aJ@HHOM BHEIIHEM
ANIEKTPOMAarHUTHOM T10JI€ Pa3INYHON KOH(UTYpaIiHy;

- NPUMEHATh METOA MYJIBTUIOIBHBIX MOMEHTOB JJsi pELIEHUS 3a]ad JJIEKTPOCTAaTHKH |

MarHuTOCTaTHuKH,

- peuiarte 3aAa4d PO MUBJIYUCHUC JOJIICKTPOMAIHUTHBIX BOJH CHCTCMAaMH HCPCIATUBUCTCKU
ABMIKYIIUXCA 3aPsIXKCHHBIX YaCTUIL, UCTIOJIb3Yd MYJIBTUIIOJIBHBIC MOMCHTHI,

- pemarb 3aaa4yd MpO HU3ITYUYCHHUC
3apsS’KCHHBIMU YaCTULIAMU.
BJIA1€Th:

OJICKTPOMArHUTHBIX BOJIH PCIATUBUCTCKUA ABUKXKYIIUMUCA

- OCHOBHBIMH METOAaMU MATEMAaTUYCCKOI'O arimapara CIICIUAIbHOM TCOPUN OTHOCHUTECIIBHOCTU,
pCJ'ISITI/IBI/ICTCKOf/'I MCXaHHUKH U KJIACCHYCCKOM MI/IKpOCKOHI/I‘leCKOﬁ QJICKTPOAUHAMUKU

- HaBbIKaMH TCOPETHUYCCKOTO aHallh3a pCaJIbHbIX 3aa4, CBA3aHHBIX KaK CO CBOMCTBAMH CHUCTEM
3apsIKCHHBIX YaCTHUIL, BBaHMOHeﬁCTBYIOHIHX C DJJICKTPOMAruuMTHBIM IIOJIEM, TaK U CO CBOICTBaMH
CaMOT0 IJICKTPOMArHUTHOTI'O I10J1, CO34aBa€MOTI'0 3aps’KEHHBIMHA YaCTULIAMU.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

Jlomyck K sK3aMeHy MPOBOJUTCS IPErojiaBaTesieM MO UToraM padoThl CTyACHTa B CEMECTPE B
CJly4dae YCIEIIHOIO OCBOCHUS AUCUUILIMHBL. B ciaydae eciv CTyJeHT HE yCBOWJ IUCHUIUIMHY, U
pe3ynbTaThl €ro pabOThI B CEMECTpPE OKa3aIUCh HEYIOBICTBOPUTEIBHBIMU, IPOBOIUTCS
JIOTIOJTHUTEIIbHBIM ONPOC Ha MPEIMET BBISBJICHUS 3HAHUU. J{OMOIHUTENBHBIA ONIPOC TPOBOJAUTCS
B BHUJI€ TECTOB, COJCPNKAHHUE KOTOPBHIX TMOJHOCTbIO COOTBETCTBYET COJEPKAHUIO TECTOBBIX
OIIPOCOB CTYJICHTOB B TEUEHHUE CEMECTPA.

OueHka ypoBHsI CTYIACHTOB JJI JIOMYCKa K DK3aMEHY CKJIAJbIBACTCS U3 OLEHOK TPEX MO3UIUH:
3HAHUW, YMEHHUI U HABBIKOB.

3HaHUS CTYACHTOB OLEHHUBAIOTCA B PE3yJbTAaTe€ MPOBEACHUS E€KEHEIEIbHOIr0 Ompoca
npoiinenHoro wmarepuana. Ompoc TPOBOAUTCS B IMUCBMEHHOH (opMe B BHJE TECTOBBIX
BOITPOCOB. [IpuMep TecTOBBIX BOIPOCOB IIPUBEEH HUXKE.

YMeHuss U HaBBIKM CTYIEHTOB OIIPENEISIOTCS [0 WTOraM cIaud JOMalllHuX 3ajaHuil. Bcero
CTyJIEHTaM IMpeAJIaraeTcs ABa JOMAIIHUX 3aJaHus. 3aJlaHue COJACPKUT TpU TUNA 3374a4 U
ynpaxHeHuil. TunoBsle 3ajjauy U yNpaKHEHUsI pa30UparOTCsl Ha CEMUHAPCKUX (MPaKTUYECKUX )
3aHATUAX. AHAJOTMYHBIE 33/1a4d U YNPAXKHEHUS CTYJEHThI JOJIKHBI PEIIMTh CaMOCTOSITENBHO,
UCIIOJIb3YS] PEKOMEH/IOBaHHYIO JIuTepaTypy. Kpome Toro, cryseHtaM npeiaratorcs CreualbHO
MOMEUEHHBIC 33/1a4d TMOBBIIICHHON CIOXXKHOCTU. PemieHne Takux 3agad TpeOyeT OT CTyAeHTa
HaBBIKOB M MPEJICTABIISIET COOO0M OIIEHKY HABBIKOB PEIICHHS 3a/1a4 MOBBIIIEHHON CII0KHOCTH.
HaBbIku CTyZIEHTOB MPOBEPSAIOTCA B pE3yNbTaTe pEIHICHHS KOHTPOJBHBIX pPAa0OT, KOTOpPHIE
IPOBOJASATCS BO BpEMs ayAUTOPHBIX 3aHATHM. 3ajauyd aHAJIOTMYHBI THUIIOBBIM 3ajjadam,
BKJIIOUEHHBIM B JIOMAlIHHE 33JaHUsI, KaK PACCMAaTPUBAEMbIM Ha CEMHHAPCKUX (MPAKTUYECKUX )
3aHATUSAX, TAK U MPEAIaraeMbIM JIJIsl CAMOCTOSITEIIFHOTO PEHIeHHUs. 3aaHnsl KOHTPOJIBHBIX padoT
OILICHEHHI B ONpECICHHYI0 CYMMY 0aJlIOB, YTO MO3BOJISIET OLEHUTh YPOBEHb YMEHUS U HaBBHIKOB
CTYJICHTOB.

Bormpockl, BKIIIOUEHHBIE B TECTOBBIE ONPOCHI, OXBATHIBAIOT OCHOBHBIE MOHSITHSI, PACCMOTPEHHBIE
Ha NPeAbIIYLIEH JEKINH.

HpHMep BOIIPOCOB TECTOBOI'O 3a/IaHUS:

1. Kak onpenensercs AyalbHBIA TEH30p dNeKTpoMarHUTHOro moisi? Kak oH BeIpakaeTcs yepes
noist E u H?

2. Kakue mHBapuaHThl MOKHO COCTaBUTh U3 TEH30pa DJIEKTPOMArHUTHOTO MOJiA? 3anuIlInuTe UX B
YETBIPEXMEPHON U TpEeXMEpPHOU popmax.

3. Ilpu Kakux yCIOBUSAX BHIOOPOM MOJXOSIICH CHCTEMbI OTCUeTa MOKHO 3aHYJIUTh MAarHUTHOE
nosie (B 3amaHHOM Touke)? Uemy paBHa CKOPOCTH 3TOM CHUCTEMBI OTCUETa OTHOCHTEIIBHO
UCXOJHON CUCTEMBI OTCYETa, B KOTOPOIi B 3TOM Touke umerorcs noist E u H?

4. Tlpm KakuxX YCIOBUAX BBIOOPOM TOAXOMSIIECH CHUCTEMBI OTCYETa MOXKHO 3aHYJIUTh
aNeKTpudeckoe Tolie (B 3amaHHOW Touke)? UeMmy paBHa CKOpPOCTH ITOW CHCTEMBI OTCUeTa
OTHOCHUTEIIEHO HCXOJIHOM CHCTEMBI OTCUETa, B KOTOPOH B 3TOH Touke uMmeroTcs moist E u H?

5. Uemy paBHBI 4YacTOTa BpalleHUS H PAAUYC OPOUTHI TPH ABUKCHUHU PEISTUBUCTCKOU
3apsDKEHHOM 4YacTUIbl C 3aJaHHOM HSHEpPrued B IMOCTOSHHOM BO BPEMEHH W OJIHOPOAHOM
MardHMTHOM I10JIe?

6. Uemy paBHa CKOpOCTh apeiia HEpeIITUBHUCTCKOW 3apsHKEHHOW YaCTHIBI B CKPEIICHHBIX
OJIHOPOJIHBIX JIEKTPUYECKOM U MarHUTHOM TOJISX?

7. JlaiiTe onpeneneHue dIeKTPUIECKOro TUTIOIHFHOTO MOMEHTA CUCTEMBI 3apsJIOB.



8. 3amummTe CUIly U MOMEHT CHJIBI, JEHCTBYIOIIME HAa HEHTPAIbHYIO CHCTEMY 3apsKEHHBIX
YacTull B c1a00HEOIHOPOIHOM JIEKTPUUECKOM TIOJIE.

9. [MaiiTe ompeneneHue MarHUTHOIO MOMEHTa CHCTEMBI  3apsiioB, COBEPIIAIOIINX
KBa3HMCTal[MOHAPHOE (PMHUTHOE BU)KEHUE.

10. 3anumuTe CpeAHIO CHWIYy W CpPeIHMHA MOMEHT CHIIbI, JCWUCTBYIOLIME Ha CHUCTEMY
3apsDKEHHBIX YacTUI B CJ1a00HEO0IHOPOIHOM MarHUTHOM II0JIE.

[Tpumep KOHTPOIBLHOM pabOTHI:

. o O ~ .
3apaua 1 (8). Ilonb3ysice mensoprot anreOpou, BEIYUCIUTH FOt| 8 X —- |, rie @ — MOCTOSHHBI
r

BEKTOp U I - painyc-BEKTOP.

3agaua 2 (7). OnpesenuTs HOPOroBYIO SHEPTHIO PEAaKIMH P+ P —> P+ P+7° B cucTeMe
OTCUeTa, I/Ie OANH U3 HaYaJIbHBIX TPOTOHOB MTOKOUTCS.

3anaua 3 (10). PensTuBrCTCKAs YacTUIA ABUKETCS B TAPALIEIBHBIX U TOCTOSTHHBIX
ANIEKTPUUECKOM W MarHUTHOM moisix E u H, mpuuem (E || H || ocu y). [pu t = 0 wacTuna
HAaXO/MJIach B Havajie KOOpAMHAT, 00J1aaas UMITyabcoM Po= (Pox, Poy, Poz). BeimrcaTh TeH30p
AJIEKTPOMATrHUTHOTO TOJISI B PACCMAaTPUBAEMOM T€OMETPUH H, TTOJIH3YSICh KOBAPUAHTHBIM
ypaBHEHUEM JIBUKCHUS YaCTHIIbI, ONPEICTUTh 3aBUCUMOCTD t(7) BpeMeHu t B 1abopaTopHOi
CHCTEME OTCYEeTa OT COOCTBEHHOro BpeMeHH 4yacTuilbl 7, cuutas t(0) = 0.

, -
3anaua 4 (25). B cucreme K' nmeercs oqHoposHOE deKTpHUECKOE HONE E' = (E, 0, 0),
HaMpaBJICHHOE 110 OCH X', OMKMCHIBAEMOE CKASIPHBIM U BEKTOPHBIM MTOTCHI[HAIAMH

Q' ', x,y,z) =0, A'(t", X",y 2) = (-cEt’, 0, 0). Cucrema K' memxercs orHOCHTENBHO
cucreMsl K co ckopocTsio V BIOJIb OCH X, COBNajaromieii ¢ ocbio X' . Onpenenurs

(@) (6) norenumansl @t, X Y, Z) u A (t, X, y, 2) B cucreme K uepes nepemennsie (i, X, Y, Z)
cucreMsl K,
(b) (7) snexkrpuueckoe u MarHuTHOE Mosie B cucreme K,

(¢) (12) a taxske nokasatb, 4yto mTpuxoBanusie [ ¢’ (t,X,y,z) =0, A (t,x,y,2) =

= (-cEt, 0, 0) ] u memrpuxosaunsie [t, Xy, Z) u A(t, X, Y, Z) ] noTeHman.I,
paccmampusaemvle menepb Kak QyHKyuu 00Hux u mex dsce nepemennvix (t, X, Y, z) eouroi
cucmembl omcuema, CBsI3aHbl MEXIY COO0H KalnOpOBOYHBIM NpeoOpa3oBaHUEM, U HAlTH
dyukmio ¥ (t, X, Y, Z) KaTMOPOBOYHOTO MPEe0OPa30BAHUS OT IITPUXOBAHHBIX MOTESHIIMAIOB K
HEIITPUXOBAHHBIM.

Kaxnas 3amaua KOHTPOJIBHOM pabOTHI OI[CHEHA B ONPEACICHHYI0 CyMMY 0a/UIOB B 3aBUCHMOCTH
OT CJIO)KHOCTH M YpOBHs (3HaHMs, yMEHUS M HaBblkM). [lomHas cymma OayuioB mpumepa
KOHTPOJIbHOM paboThl paBHa 50.

Konkpertnsie ycioBust Habopa 6auioB 3a paboOTy B C€MeCTpe MOTYT 3aBUCETh OT JIEKIIMOHHOTO
MOTOKA U OTIPeNIeNIAI0TCs JIeKTopoM. OOLIMM OcTaeTcs Cieayrolee MPaBUIIo.

B Teuenme cemectpa CTyAeHT HaOWpaeT CyMMy OajUIOB IO pPE3yJbTaTaM TECTOBBIX OMPOCOB
(Hanmpumep, 50 GamioB), Mo pe3yibTaTaM Claud ABYX 3aaaHuil (Hampumep 80 6aymioB) U 1o
pe3ynbTaTaM JIByX KOHTpoJbHBIX (Hampumep, 100 OamnoB). Kpome Toro 3a pemieHue 3amay
MOBBIIIEHHON CJIOHOCTH JIOMAIlIHET0 3aJlaHusl CTYIEHT MOKeT HalOpaTb NpeMHuaibHbe (
OOHyCHBIE) OauTbl 1Mo ABYM 3amanusiM (Harmpumep, 30 G6ammoB). [lomHbil Gamn oneHUBaeTCs B
naHHOM ciydyae cymmoil 230 6amnoB. Ilo pesynbraTaM HTOTOBOTO pEHTHHIra CTYIEHT MOXKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpasi OIICHUBAETCS B % OTHOCHUTENBHO MOJTHOTO Oasuia.



Ornenka 3a paboTy B ceMecTpe BBICTABISIETCS B COOTBETCTBHH CO CXEMOH, MPUBEACHHON B
crnenyromeM pasnene. CTyIeHT JOMyCKaeTcss K 9K3aMEeHY MPH YCIOBUH CIAa4yM IBYX 3aJaHUN U
OIICHKH 32 pa0doTy B ceMeCcTpe paBHOM miu Ooubiiei 3 (1o AecaTuOaNbHON IIKase)

Hrorosas OK3aMCHAallMOHHAasA OLICHKA BBICTABJIACTCA CTYACHTY C YUCTOM OLCHKH €TI0 pa6OTBI B
ceMecTpe. DK3aMeH NPOBOAUTCS B YCTHOH hopme. DK3aMeHAIMOHHbBIE OMIIETHI MOTYT COJEPIKaTh
Hapsily ¢ TEOPETUYECKUMH BOIIPOCAMHU Takoke U 3agaun. Popma Omiera onpeaesnsercs JIEKTOpoM
M 3aBHCUT OT JICKIMOHHOTO MOTOKA. TWIIOBBIE 3aayll MOTYT JaBaThcs Takke M B (opme
JIOTIOJTHUTETIBHBIX BOMPOCOB K Omiery. OTBeT cTyJeHTa oueHuBaercs no 10-6ayuipHOi mkae.

Tunnynas ¢opma Ousera comepkuT 3 TeopeTuueckux Bompoca. [Ipumep TuUmmyHON (GOpMBEI
Ousera u3 Tpex BOIPOCOB MPUBE/IEH HUXKE!

1. Tensop >neKTpOMarHUTHOTO NoJisl. IHBapuaHThI MOJIA U UX ciencTBUs. JlyanbHbIN TEH30p.

2. banaHc SHEPruu CHUCTEMBI 3apsKEHHBIX YaCTHUIL M 3JIEKTPOMArHUTHOTO ToJist. [LtoTHOCT 1
MIOTOK HEPTUU IEKTPOMArHUTHOTO MOJIA.

3. Cuna paguanuoHHOro TpeHwus. [Ipeaensl MPUMEHIMOCTH KITACCHISCKOM 3JICKTPOIUHAMUIKHY Ha
MaJibIX PaCCTOSHUSX U B CUJIbHBIX MOJISX.

4, Kputepuu ouleHUBAHUS
4a. Kpurepuu oneHuBaHusi (OLEHKA 32 padoTy B ceMecTpe)

Onenka HabpanHbie 6aiibl

otiinyHo (10) 6omee 90%
orngHO (9) ot 80% 10 90% BKIIIOYUTEITHHO
xopomio (8) ot 70% 110 80% BKJIHOUUTEIBHO
xopoo (7) ot 60% 10 70% BKIIFOUUTEIBLHO
xopomio (6) oT 50% 110 60% BKIHOYUTEIHHO
yJIOBJIETBOPUTENHHO (5) ot 40% 10 50% BKIIFOUUTEIHLHO
yJIOBJIETBOPHUTENHHO (4) ot 30% 1o 40% BKIIOUHUTENLHO
YAOBJIETBOPUTENHHO (3) oT 20% 110 30% BKJIIOYUTEIHHO

HeyoBieTBOpuTenbHO (2) | He momyuyeHa ygoBineTBopUTEIbHAS OIEHKA B IEPHOJ]
3aueTHOM ceccuu. TpeOyeTcs TOTOTHUTEIBHOE
TECTUPOBAHUE

CTyneHThl, MONMYYMBIIKE 32 pabOTy B ceMecTpe K Hayally 9K3aMEHAI[MOHHOW CECCHM OIEHKY
«HEYNOBJIETBOpUTENIHbHO» (MeHee 20% yCBOCHHS MaTepuaia), Wid HE claBiiue o0a 3aJlaHus,
CUMTAIOTCSd HE YCBOUBIIMMH MaTepHal M HE BBHIMOJHUBIIMMH 33JaHUS Kypca, MOATOMY K
9K3aMeHY He JIOMyCKaIOTCS.

40. Kpurepun onennBanus (3K3aMeH)

Hrtorosas OLCHKA Ha 3K3aMCHE BBICTABJISICTCSA B COOTBETCTBUHU CO CXEMOI:

Onenka banbl Kpurepun

10 10 6amnoB 3a HK3aMeH U OIIEHKa 3a padoTy B ceMecTpe He
HIXKe 8.
9 6annoB 3a 5k3ameH U 10 GaoB 3a paboTy B ceMecTpe

9 9 GayuToB 3a ’K3aMEH M OIleHKa 3a paboTy B ceMeCTpe He
OTan4HO HIUXKE 8.

8 8 0ayIoB 3a SK3aMEH U OIICHKA 3a padoTy B ceMecTpe He
HIKE 6.

7 6au10B 3a 9K3aMeH U Oojee 8§ 6ayioB 3a paboTy B
cemMecTpe




7 7 GaJuIoB 3a K3aMEH M OIleHKa 3a paboTy B ceMeCTpe He
HUXKE 5.
6 6asuToB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe
6 6 0aJuIoB 3a 3K3aMEH M OlleHKa 3a pPaboTy B CEMECTpE HE
Xopowo
HUXKE 5.
5 6ajutoB 3a 3K3aMeH u Oosiee 7 6aIoB 3a paboTy B
ceMecTpe
5 5 6aJuIoB 3a 3K3aMEH M OIleHKa 3a paboTy B ceMecTpe He
HUXKe 3.
4 4 Gasna 3a DK3aMEH U OIICHKa 3a paboTy B ceMecTpe He
YIOBJIETBOPUTEIIBHO HUXKe 3.
3 3 Gajura 3a K3aMEH M OIleHKa 3a paboTy B cemecTpe 3.
HeyOBIETBOPUTEBHO 2 2 Gayta 3a 9K3aMEH U OLIEHKa 3a paboTy B cemecTpe 3.
1 1 GaJ 3a IK3aMEH U OIIEHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepuaJbl, onpeaesoiiue Npoueaypbl OleHUBAHUA 3HAHUA, YMEHUI,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

CryneHThl, JOMYIIEHHbIE K SK3aMEHY, OTBEYAIOT HAa BOMPOCHI OWIieTa, UMesT BO3MOXKHOCTH Ha
MOJArOTOBKY He MeHee | daca. OTBEThI MPEICTABISIOTCS B MUCBMEHHOM BHE, MO KOTOPHIM
MPOBOAUTCS YCTHOE cOOEceI0BaHUE.

OrieHka 3a OTBET Ha OMJIET BBICTABJISIETCS B COOTBETCTBUU CO CIICTYIOITUM KPUTECPUSIMHU:
CryneHT, HE OTBETUBUIMII MpPaBUILHO HU Ha OJUH BOINPOC, TONYy4YaeT OLEHKY
HEYIOBJIETBOPUTENHHO (1 v 2)

CryneHT, OTBETUBIINI NPaBUIBHO

TOJILKO Ha | BOIPOC, MOTyYaeT OLEHKY «YA0BICTBOPUTEIIbHO» (3 miu 4 Oasia), B 3aBUCUMOCTH
OT IMOJIHOTHI IPABHJILHOTO OTBETA M OTBETOB HA JPyTUe JOMOJIHUTEIbHBIE BOIPOCHL;

Ha 2 BOMpOCa, MOJIY4aeT OLEHKY «Xopoio» (5, 6 win 7 6auioB), B 3aBUCUMOCTH OT MOJHOTBI
MPAaBUJIbHBIX OTBETOB U OTBETOB Ha JIPYTHE BOMPOCHI,

Ha Bce 3 BOMpOcCa, MoyvyaeT 8 0amioB («OTIUYHO») U BOZMOXKHOCThH OTBETA HA JIOMOJIHUTEIIbHbBIE
BOIPOCHI TOBBIIICHHON CIOKHOCTH 7Sl TIOJTYUYESHHSI OLEHKU «OTIMYHO» ¢ Oanmnamu 9 mmn 10.

Bo Bpems mpoBeneHusi Sk3aMeHa CTYAEHTHl MOTYT MOJIb30BAaThCsA MPOTPaAMMON TUCIUTUIMHBI U
COOpHMKaMU JOMallHMX 3aJaHuil. Y4yeOHOHM, y4eOHO-METOAMYECKOW U  CHpPaBOYHOU
JUTEPATypPOH MOJIB30BATHCS BO BpPEeMsI dK3aMeHa He JOIycKaeTcs. Bo BpeMs sK3aMeHa JTOJIKHBI
OBITh TaKX€e BBIKIIFOUEHBI MOOUITEHBIE TEIE(POHBI.

Ilepen HauamoM 3K3aMEHAIMOHHOM CECCUM CTYAEHTHI IOJIYy4YarOT IIEPEYEHb BOIIPOCOB, OTBETHI Ha
KOTOpBbIE€ HEOOXOIMMO 3HATh JUIsl YCHEIIHOM caauu sk3ameHa. POopMylHpOBKH BONPOCOB B
OueTax CTyJEHTHI Y3HAIOT BO BpeMsl KOHCYJIbTAIH.

CTy,Z[CHTBI, MMOJIYYUBHIUC HUTOTIOBYHO OLCHKY «OTIIMYHO» (10) U peIIMBHIMC MU 3alIUTHBIIUC
3aJadu MMOBBIMICHHOM CJIOKHOCTHU AOMAIIHETO 3aJJaHus, MOTYT IOJYYHUTH IOOIOJHHUTCIIBHBIC
3aUCTHBIC CAMHUIIBI 11O KYPCY.




