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AHHOTANMA
[Mporpamma mnpennasnadeHa s cryfaeHToB 2 kypca DOIID. Ona BkmodyaeT B cebs IIaH JIEKIHM,
PEKOMEH TyeMYI0 JINTEPaTypy, CBOAKY OCHOBHBIX (hOPMYJI, @ TAKIKE 3a7a4u JIJIsl PACCMOTPEHHS Ha CEMHHApaxX U
JUISL CAMOCTOSITENILHOTO PEIICHUSI CTYICHTaMH.
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 3apauu

eap AUCUMNIMHBI

Jare cTyneHTaM 3HaHUS HEOOXOOUMBIE JUISI OMMUCAHUS Pa3IMyHBbIX (DU3MYECKUX SIBJICHUH B 00nacTu
HNPUIOKEHUN CHELUAIbHON TEOPUH OTHOCHUTEIIBHOCTH, PEJIATUBUCTCKON MEXaHUKH U KIIACCUYECKOU
MHKPOCKOITMYECKON 3JEKTPOANHAMHMKHN, M METOMABI MOCTPOEHUS COOTBETCTBYIOIIUX MAaT€MaTHYECKUX
MoJeJiel, II0Ka3aTh COOTBETCTBUE CUCTEMbl IIOCTYJIATOB, IIOJIOXEHHBIX B OCHOBY TEOPHUHU
OTHOCUTENBHOCTH W  KJIACCUYECKOM DIIEKTPOJWHAMUKH, CYIIECTBYIOIIMM OJKCIIEPUMEHTAIBHBIM
JAHHBIM, YTO MO3BOJIET CUUTATh TEOPHUIO JIOCTOBEPHOH B 00JacTé €€ MPUMEHUMOCTH. JlaTh HaBBIKH,
MO3BOJISIFOIINE MOHATh, KaK aJeKBATHOCTh TEOPETHYECKONM MOAEIH COOTBETCTBYIOIIEMY (PHU3UUYECKOMY
SIBJICHUIO, TaK U €€ IIPeiesbl IPUMEHUMOCTH.

3agauu AU CHUILIHHBI

* l3ydeHue maremMaTudyecKoro amnapara CHelMaJbHON TEOPUM OTHOCHUTEJIBHOCTH, PEIIITUBUCTCKOM
MEXAaHHMKH U KJIACCHYECKOW MUKPOCKOIMMYECKOM 31EKTPOAHNHAMHUKH;

*  W3y4YCHUE METOJOB PEIICHHS 3a1a4 PEISATUBHCTCKON KWHEMaTHKH M AMHAMHKH M KJIaCCHYECKON
MHUKPOCKOIUYECKON 3JIEKTPOANHAMUKHY;

¢ HU3YYCHHUC METOHOB OIMMCAHUsA CUCTEM 3aPSPKECHHBIX YaCTUIl U CO3JaBa€MbIX UMU IJICKTPOMArHUTHBIX
HOHeﬁ, B TOM 4YHCJIC CUCTEM B3aHMOH€fICTBYIOH1HX C BHCHIHUM J3JICKTPOMAaIrHUTHBIM I10JICM,

¢ OBJAJACHUC CTYACHTAaMU MCTOI0B peHﬂTHBHCTCKOﬁ MCXaHHUKH U KJIaCCHYCCKOU MHKpOCKOHH‘lCCKOﬁ
SJICKTPOAWMHAMUKHU JJI1 ONNMCAHUA CBOICTB Ppa3IMIHbIX KOHKPETHBIX (1)I/I3I/ILICCI(I/IX CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY W CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 33ja4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH




OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAi U HAYYHO-TEXHUYECKON TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHWEM MPUKIAJHOTO IPOrPAMMHOTO
o0ecrnieyeHHs

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKN

IIOHATHUSAMMU,

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

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

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

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

3HAaThb:

- HOCTyJ'IaTbI 1 IIPUHIHUIIBL crenuraabHON TCOPHUU OTHOCUTCIIBHOCTH, peHHTHBHCTCKOﬁ MCXaHUKHN H
KJIaCCHYECKOM MHKpOCKOHHI{CCKOﬁ QJICKTPOANMHAMUKHU, MCTOJbI OIMMUMCAHUA PCIATHUBUCTCKUX YACTUI] U

CUCTEM 3aps’KCHHBIX YaCTHL,

a TaKXC OJBJICKTPOMArHuTHOI'O TIIOJIsA, CO34aBa€MOI0 3apsKCHHBIMU

YaCTHIAMH U B3aHMOJICHCTBYIOIIETO C HUMH;

- OCHOBHBIC YPAaBHEHHUS M CBOMCTBA 3JIEKTPOMArHUTHOTO TIOJIS;

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

- OCHOBHBIC METObI PEIICHHS 337a4 PEIATUBHCTCKON KMHEMaTHKH M JUHAMHKH U KJIACCHYECKOU

MHKpOCKOHH‘leCKOﬁ

QJICKTPOANHAMUKU,

BKJIrO4Yas JBUXKCHUC 3apsAKCHHBIX qacCTul B

SJICKTPOMArHuTHOM I10JIEC U CO3JaHUC T10JIsI CUCTEMAMU 3aps>KCHHBIX YaCTHUII,
- MCTOAbBI H CIIOCOOBI OIMCAHHMS HU3JTyYCHHA SBJICKTPOMATrHUTHBIX BOJIH CUCTCMaMHU 3apAKCHHBIX

YaCTHII;

YMETB:

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

- Tlomp30BaThCs anmapaToM TPEXMEPHOTO BEKTOPHOTO aHAIN3a;

- TIOJNB30BaThCA almaparoM TPEXMEPHOU TEH30PHOM anredpsi;

- TIOJIb30BAaThCS AMIapaToM YEThIPEXMEPHBIX BEKTOPOB U TEH30POB;

- peuarh KHHEMaTHYeCKUE 3aa41 C YJaCTUEM PEJIATUBUCTCKUX YaCTHLI;

- pemare 3aJadd O JABW)KEHUU PEISATUBHCTCKUX 3apsSKEHHBIX YacTUI[ B 3aJ@HHOM BHEIIHEM
ANIEKTPOMArHUTHOM T10JI€ Pa3INYHON KOH(UTYpaIiy;

- NPUMEHATh METOA MYJBTUIOIBHBIX MOMEHTOB JJsl pELIEHUS 3aJad JJIEKTPOCTAaTHKH |

MarHuTOCTaTHuKH,

- peuarte 3aAa4v PO MUBJIYUCHUC JOJIICKTPOMAIHUTHBIX BOJH CHCTCMAaMH HCPCIATUBUCTCKU
ABMIKYIIUXCA 3aPsIXKCHHBIX YaCTUIL, UCTIOJIb3Y MYJIBTUIIOJIBHBIC MOMCHTHI,

- pelmars 3aJa4yu Mpo U3IyYCHHE
3apsHKEHHBIMU YaCTHUIIAMH.
BJIAJIETD:

OJICKTPOMArHUTHBIX BOJIH PCIATUBUCTCKUA ABUKXKYIIUMUCA

- OCHOBHBIMH METOAaMU MATEMAaTUYCCKOI'0 armapara CIICIUAIbLHOM TCOPUN OTHOCHUTECIIbHOCTHU,
pCJ'ISITI/IBI/ICTCKOf/'I MCXaHHUKH U KJIACCHYCCKOM MI/IKpOCKOHI/I‘leCKOﬁ QJICKTPOAUHAMUKU

- HaBbIKaMH TCOPETUYCCKOTO aHallM3a pCaJIbHbIX 3a/a4, CBA3aHHBIX KaK CO CBOMCTBAMH CHUCTEM
3apsIKCHHBIX YaCTHUIL, BBaHMOHeﬁCTBYIOHIHX C DJJICKTPOMAruuMTHBIM IIOJIEM, TaK U CO CBOICTBaMH
CaMOT0 IJICKTPOMArHUTHOTI'O I10JI, CO34aBaCMOI'0 3aps’KEHHBIMHA YaCTULIAMU.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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




pr,Z[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora

1 CBoiicTBa IpOCTPaHCTBA U BPEMEHHU 2 2 2
CpaBHeHHE XOJa YacoB B CHCTEMax

2 KOOPJIWHAT, JBUXKYIIUXCA OTHOCHUTEIBHO 2 2 2
IpyT Apyra.

3 WnTepBan kak Mepa paccTOsSiHMS B ) ) )
MpOCTpaHCTBE MUHKOBCKOTO

4 Maremarnyeckuii  anmapar — TEOpPHH 1 1 2
OTHOCHUTEJIBHOCTH.

5 [IpuHIIMT COOTBETCTBUS. 2 1 3

6 OddekTuBHAS Macca CHCTEMBI 2 2 2

7 [IpuHIIMN HAMMEHBIIETO AEUCTBHUSL. 1 2 2

] OmnbiTHBIE (DAKTHI, JIeKAIIUe B OCHOBE ) ) 3
ypaBHEHHUI MakcBeia.
[lpyHuMO HauMeHbLIETO JACUCTBUA U

9 ¢bynkuuss  Jlarpamka ans IBUOKEHUS 2 2 3
3apsHKEHHON 4aCTHUIIBl B BEKTOPHOM TIOJI€.

10 | TeH30p 37EKTPOMArHUTHOTO OIS 2 2 2
Ilone kak MexaHudeckas CHUCTEMA C

11 0ECKOHEYHBIM YHUCIIOM cTeneHei 1 1 3
CBOOOJIBI.

12 DOHeprusi 1 UMIYJIbC JIEKTPOMArHUTHOTO ) 5 2
OJIA.
OJIeKTpOCTaTHKa. ITone CUCTEMBI

13 HETOJIBIKHBIX 3apsJoB  Ha OOJNBIINX 2 2 3
paccTOsIHUAX OT Hee.

14 MarHuTHOE 10Jie CUCTEMBI MOCTOSHHBIX 1 1 )
TOKOB

15 JIBixeHue B ClA0ONEpPEeMEHHbIX | | 1 )
CJ1a00HEOHOPOIHBIX MATHUTHBIX TOJISX.

16 CBobOonHOE BIEKTPOMAarHUTHOE TOJiE B 1 1 )
BaKyyMe.

17 3anazplBaronve NOTEHIMAIIbI 1 1 2
CuHXpOTpOHHOE U3JIy4YeHHE B

|§  |VIBTPapeATHBHCTCKOM Cilydae (nonnas 1 1 )
HUHTEHCHUBHOCTb u yIJIOBOE
pacmpe/encHue).

19  |Peakums u3inydeHus. 1 1 2

20 Paccesnne cBera Ha CBA3aHHOM U 1 1 )
CBOOOJTHOM JJIEKTPOHAX.

Nroro yacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 4 (Becennuit)

1. CBoiicTBa MPOCTPAHCTBA U BPEMEHHU




3akoHbl coxpaneHus. [IpuHIun otHocuTenbHOCTH. [IpobiaeMa cCHHXPOHU3ALUH YacOB B PA3IIHYHBIX

Toykax mnpoctpaHcTBa. [IpuHumn otHOocutensHOCTH. [IpeoOpazoBanue Jlopenua. CymiecTBoBaHue
HpPEAEIbHOM CKOPOCTH paclpocTpaHeHuss curHaioB. [IpuHnmn ortHocurenbHOcTH Ilyankape—
OliHmTeHa. PensSTHBUCTCKOE CIIOXKEHHE CKOPOCTEH CBETA.

2. CpaBHeHI/IC X0[a 9aCOB B CUCTECMAX KOOPAWHAT, ABMKYIIUXCA OTHOCUTCIIBHO APYT Apyra.

PenstuBucTCcKO€ W3MEHEHHME [UIMHBI JBHXKYLIMXCS MaclTaloB M IPOMEXKYTKOB BpPEMEHH.
[Ipeueccus Tomaca.

3. lHTepBai kak Mepa paccTOSHUS B IPOCTPAHCTBE MHUHKOBCKOTO

leomerpuueckas uHTepnpeTanus npeodpazoBanuii Jlopenma. Tpu tuna wmHTepBanos. [IpuuuHHO-
CBSI3aHHBIE COOBITHSL.

4. Marematuyeckuii arrapar TCOpun OTHOCUTCIIbBHOCTH.

CBoiicTBa BEeKTOPOB U TeH30pOB. CkasipHOe npou3BeaeHue. [Ipu3Hak BekTopa. 4-BEKTOPBI CKOPOCTH
W yCcKOopeHHs. MarpuuHblii TeH30p. UeThIpeXMepHBIH 00beM.

5. IIpuHIMI COOTBETCTBUS.

VYpaBHEHUS MEXaHUKU. 4-BEKTOP CHJIBI. 4-BEeKTOp UMITyiIbca. JlehekT Macchl U1 COCTaBHBIX CUCTEM.
VYIBTpapensITUBUCTCKOE ABUAKEHME. YacTula ¢ HyJIeBOi Maccou.

6. DddexTuBHAT Macca CUCTEMBI

Cucrema 1ieHTpa nHEpIMH. Pacmaasr yacTul, MOporu peakiui.
7. IlpyHIMTI HAUMEHBIIETO JCHCTBHUSL.

Oynkims Jlarparxka u ['aMuibToHa 111 CBOOOTHON YaCTHITHI.

8. OnbITHEIE (haKThI, JIKAIIE B OCHOBE YpaBHEHUH MakcBeua.

CBoliCTBa CUMMETpPUM YpaBHEHHH MakcBelula OTHOCHTEIBHO IMPOCTPAHCTBEHHOTO OTPaXCHUS H
oOpamenuss BpeMeHH. CKalsipHBIA M BEKTOPHBIM MOTeHIMANbl. [paaueHTHast (kamuOpoBOUYHAs)
WHBAPHAHTHOCTh. YcioBue JlopeHna. YpaBHeHHE JUIsi TOTEHIMAIOB M UX PEIATUBUCTCKAs
KOBapHAHTHOCTb.

9. [IpuHIMIT HANMEHBINETO JACHCTBUS U QyHKIUS Jlarpanxka Asist [BUKEHUS 3apsSHKEHHOM YacTHIIBI B
BEKTOPHOM IIOJIE.

O060011eHHbII nMITyTTbC. BBIBOA NIEpBOii napsl ypaBHEHUH MakcBeia v BEIPaKEHUS
1utst cunsl Jloperna. @yHKIus ['aMuIIbTOHA U1 3apsyKEHHOW YacTHIBI B 3JIEKTPOMAarHUTHOM IIOJIE.

10. TeH30p 2MEKTPOMArHUTHOTO OIS

JyanpHbll TeH30p. PensTHBHCTCKas KOBapHaHTHAsl 3allMCh ypaBHEHMH MakcBemla W ypaBHEHUS
JIBYDKEHUS 3apsDKEHHON YacTUIBI B 3JIEKTpOMarauTHoM monie. [IpeoOpazoBanue noneid. MTHBapuaHThHI
IIOJIA M X CIEACTBUS. J[BH)KEHUE 3apsHKEHHON YaCTHUIBI B MATHUTHOM IIOJIE ¥ B MEPIEHAUKYIISIPHBIX
Apyr

JpYyTy NIEKTPUUECKOM U MarHUTHOM IOJIAX

(IH|>|E].

11. ITonme xak MexaHUYECKas CHCTeEMa ¢ OECKOHEUHBIM YHCIIOM CTEICHEH CBO60,ZILI.



HeiictBue u ¢yHkuus Jlarpanxka Juist SIEKTPOMAarHUTHOTO TOJs. BBIBOA BTOpPO# mapbl ypaBHEHHMA
Makcsenna.

12. DHeprus U UMITYJIbC HIEKTPOMArHUTHOTO OIS

IInotHOCTE MOTOKA dHEpruu. Bekrop YmoBa—lloliHTnHTra. Tenszop HampsikeHuid. EQUHCTBEHHOCTH
peleHnid ypaBHeHnd MakcBeia.

13. Dnekrpocraruka. [lone cucTeMbl HETOMBUKHBIX 3aps/I0B Ha OONBITUX PACCTOSHUIX OT HEe.

ITone pumnons u kBagpynosd. Cucrema 3aps10B BO BHELIHEM I10JI€: SHEPIUs TUIIONS M KBaAPYIIONs B
ANIEKTPUUYECKOM I10JIe. DHEPIrus B3aUMOJACHCTBHA ABYX JHUIIOJICH.

14. MarautHO€ 1oJIe CUCTEMBI IIOCTOSIHHBLIX TOKOB

VYepenHenue IBHKEHUS TOYEUHBIX 3apsOB MO BpeMeHU. MarHuTHbIH MOMEHT. Ilome mMarHUTHOTrO
aunosid. ['mpoMarHuTHOE OTHOIIEHUE. DHEPrsi MarHUTHOTOAMIIONS BO BHEIIHEM MAarHUTHOM I10JI€ U
MOMEHT CHWJI, IEHCTBYIOIIMX Ha Hero. IIperneccuss MarHUTHOro MOMEHTA BO BHEIIHEM Hoje. TeopeMa
Jlapmopa.

15. JIsmxkenue B c1abomepeMeHHBIX U CI1a00HEOTHOPOIHBIX MATHUTHBIX TIOJISIX.

Annabatndyeckuil MHBapuaHT. MarHWTHBIE 3€pKajla U NMPHMEPhl OCYIIECTBICHHUS MX B NPHUPONE H
TexHuke. [peli¢ yacTuibpl B HEOMHOPOAHOM MAarHUTHOM TIOJIE.

16. CBoGOAHOE IEKTPOMArHUTHOE T0JI€ B BaKyyMe.
[T1ockue 3MeKTPOMAarHUTHBIC BOJTHBI M UX MOJIsApu3aius. BomHoBo# BekTop (m/c,k).
17. 3ama3gpIBaroliye MOTEHIMAIbI

JumonsHoe mnpuOmMmKeHue, ero (QU3MYECKUH CMBICT W 3allUCh B PasIUYHBIX (opMax.
KBasucranmonapHas W BOJHOBAash 30HBL. YIIOBOE pPACHpEACiICHHE W TOJSIPHU3ALUS TUIIOIBEHOTO
U3JTyYCHUS.

18. CHHXpPOTPOHHOE H3Iy4YEHHE B YIBTPAPEISTHBUCTCKOM cily4yae (TOJHAs HMHTCHCHBHOCTh M
YIJIOBOE pacIipeesICHUE).

HJ’II/IHa KOTCPCHTHOCTHU. Pacnp CACIICHUC II0 4YacCTOTC (Ka‘leCTBCHHO) . KBa;[pynonLHoe n
MAarumuTHO-AUIIOJIbHOC U3ITYUCHUC.

19. Peakuus uzmydeHus.
Cwita pagnannonHoro TpeHusi. EcrecTBeHHas (Ki1accuueckast) IUPUHA CIIEKTPAIbHOM JTHMHUH.
20. Paccesinue cBera Ha CBSI3aHHOM W CBOOOIHOM DJIEKTPOHAX.

[Monsipuzanmst  paccessuaoro ceeta. Popmyna Tomcona, Poms B actpodusuke. [Ipenens
MPUMEHUMOCTH KJIACCUYECKOW TEOPUH TOJS HA MAJIBIX PACCTOSIHUSIX U B CHUIBHBIX MOJIAX.

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

CranpapTHas ayAuTOpHsl, KEJaTeIbHO C MYJIbTUMEIUIHBIM IPOEKTOPOM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 1. T. 2 : Teopus nons : yue6. mocobue ais By3os / JI. J1.
Jlannay, E. M. Jludummun ; mox. pen. JI. IT. Tluraesckoro .— 8- uzn., crepeoturt. — M. : Ou3mMamiuT,
2001, 2003, 2006, 2012, 2014 .— 536 c.
2.
3. 3amaun 1o Teopernueckoit pusuke [Tekct] : yaed. mocodue mist By3oB / FO. M. benoycos, C. H.
Bypmuctpos, A. U. TepuoB .— Jlonronpynssriii : Uarennext, 2013 .— 584 c.

JlononHuTenbHAs TUTEpaTypa
1. Karexusuc. PykoBoJCTBO 10 MaTeMaTHKe IS HAYMHAIOIIUX U3Y4aTh TEOPETHUECKYIO (PH3UKY
[Tekcr] / FO. M. benoycos, B. I1. Ky3uenos, B. I1 . Cmura ; M-Bo o6pazoBanus u Hayku PO, MOTH -
M.U3n-80 MOTH,2005
2. Kparkuii kypc Teoperuueckoii pusuku [Texct]. K. 1 : Mexanuka. DnekrpoguHaMuka : yueo.
nocobwue st By3oB / JI. JI. Jlannay, E. M. Jludpmmn .— M. : Hayka, 1969 .— 271 c.
3. [IpakTnyeckas MaTeMaTuka. PyKoBOICTBO Il HAYMHAIOIIUX M3Yy4aTh TEOPETHUECKYIO (DH3HUKY
[Tekcr] : [yueb. mocobue st By3oB] / FO. M. Benoycos, B. I1. Ky3uenos, B. I1. Cmunra .— 2-e u3n. —
Honronpynnstii : UaTennekrt, 2014 .— 176 c.
4. Tenzopuoe ucuncienue [Tekcr] : yae6. mocodue s By3oB / I. B. Kopenes ; Mock. ¢u3.-TexH. HH-T
(roc. ya-T) — M. : MOTH, 1990, 1996, 2000 .— 240 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Bareirun, B. B. COopHUK 33124 110 91€KTPOJMHAMUKE U CIICIIMATLHON TEOPUH OTHOCHTEIBHOCTH
[OnexTpoHHBIH pecypce] : yueb. mocobue 1 By3oB / B. B. bareirun, Y. H. TonTsirus. - 4-¢ u3n.,
niepepad. - CII6. ; M. : Jlans, 2010.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

http://lib.mipt.ru/catalogue - 3nexTponnas 6udnmorexa dOusrexa.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUNIMHBI (MOIYJIs1)

WnauBunyanpHas paboTa IpeAroaraeT caMOCTOSATEIbHOE BBIIIOIHEHUE CTYACHTOM OIPEIEICHHOTO B
«3amanuny Habopa YNMPaKHEHHWH M 33/1ad B COOTBETCTBUM C TEMAaTHKON CEMHHApCKUX 3aHsTuid. [1pu
HEOOXOAMMOCTH CTYAEHT MOJy4YaeT KOHCYJAbTALMIO [0 BBIIOJHEHHIO OTACIBHBIX 33434 Y
[IperojiaBareisl BELyLIEro 3aHATHs KaK BO BpeMsl IPOBEIEHHS CEMHHApPCKUX 3aHATUH, TaK U BO
BHEYPOYHOE BpEMs IO COMIACOBAHHUIO C NperoaaBaTenieM. «3aJaHHue» pa3fdaeTcs BCEM CTYICHTaM B
BU/ie y4eOHO-METOANYECKOTO MaTepHaia, COAEpIKalero nporpaMmy Kypca u yIpaKHEHHs, U 3a/1aud,
BKJIIOYCHHBIC B JIBa JOMAIIHHUX 33JaHusl. PyKOBOICTBO M KOHTPOJb 32 CaMOCTOSTEIbHOM paboToit
CTyAEHTa OCYIIECTBIseTCA B (hopMe HMHAMBUAYAJbHBIX KOHCynbTauui. [Ipu 3aTpynHeHHH H3ydeHHS
OTAETBHBIX TEM WJIM BOIIPOCOB, CIEAyeT oOpamuarbcs 3a KOHCYJIbTaUMsAMHU K JiekTtopy. Jomyck k
9K3aMEHY NPOBOAMTCS MperoaBaTesieM 10 UToraM padoThl CTYAEHTa B CEMECTpPE B ClIydae YCIEUIHOTO
OCBOCHUS JUCLUIUIMHEL. B clydae eciii CTyIeHT He YCBOWJI AUCLUILIMHY, U PE3yIbTaThl €ro padoThl B
CEMECTpPE OKa3aJluCh HEYHAOBIETBOPUTENILHBIMU, IPOBOAUTCS AOIOIHMUTENBHBIM ONpPOC Ha INpeaMeT
BBISIBJICHUS] 3HAHMWA. J[OMONMHUTENBHBIM ONPOC MPOBOAWUTCA B BHJE TECTOB, COAEPIKAHUE KOTOPBIX
[IOJIHOCTBIO COOTBETCTBYET COIAEPKAHMUIO TECTOBBIX OIIPOCOB CTYAEHTOB B TeueHHE cemecTpa. OLeHka
YPOBHSI CTYAEHTOB JUJIs AOIYCKa K 3K3aMEHY CKJIAJbIBAETCS U3 OLEHOK TPEX MO3ULMI: 3HAHUM, YMEHHUI
U HaBbIKOB. 3HAHUS CTYACHTOB OLIEHUBAIOTCS B pe3yibTaTe IPOBEIEHHUs €XEHEAEIbHOIo oIlpoca
npoiaeHHoro Marepuaia. Onpoc NpoBOAUTCS B MUCbMEHHON (JOpME B BUAE TECTOBBIX BOIIPOCOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 2
kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH

Pa3paborunk: O.T. Mycaes, phd (k.(h.-M.H.), acCHUCTEHT



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

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

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSMH COBPEMEHHOH (pHU3nKn

IIOHATHUAMMU,

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[MK-4 Crioco0GeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(TeOpI/I$I TII0JIsI» 06y‘laIOH_II/II>'ICH JOJIKCH:

3HAThb:

- HOCTyJ'IaTbI 1 IIPUHIHUIIBL crenuraabHON TCOPHUU OTHOCUTCIIBHOCTH, peHHTHBHCTCKOﬁ MCXaHUKHN H
KJIaCCHYECKOM MHKpOCKOHHI{CCKOﬁ QJICKTPOANMHAMUKU, MCTOJbI OIMMUCAHUA PCIATHUBUCTCKUX YAaCTUI] U

CUCTEM 3apsKCHHBIX YaCTHL,

a TaKXC OJJICKTPOMArHuTHOI'O TIIOJIsA, CO34aBa€MOr0 3apsKCHHBIMU

YaCTHIAMH U B3aHMOJICHCTBYIOIIETO C HUMH;

- OCHOBHBIC YPAaBHEHHUS M CBOMCTBA 3JIEKTPOMArHUTHOTO TIOJIS;

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

- OCHOBHBIC METObI PEIICHHS 337a4 PENATUBHCTCKON KMHEMaTHKM M JUHAMHKH U KJIACCHYECKOU

MHKpOCKOHH‘leCKOﬁ

QJICKTPOANHAMUKU,

BKJIrO4Yas JBUXKCHUC 3apsAKCHHBIX qacTul B

SJICKTPOMArHuTHOM I10JIEC U CO3JaHUC TT10JISI CUCTEMAMU 3apsI>KCHHBIX YaCTHUII,
- MCTOAbBI H CIIOCOOBI OIMCAHHMS HU3JTyYCHHA SBJICKTPOMATrHUTHBIX BOJIH CUCTCMaMHU 3apAKCHHBIX

YaCTHII;

- MCTOAbI OITMCAaHUA PACCCAHUS JICKTPOMAIrHUTHBIX BOJIH 3apsS’KCHHBIMU YaCTHULIAMU.

yMeTh:




- Ilonb3oBaTbes anmnaparoM TPEXMEPHOIO BEKTOPHOIO aHAJIN3A;
- TIOJNB30BaThCA ANNapaToM TPEXMEPHOU TEH30PHOM anredpsl;
- TI0JIb30BaThCs ANINAPATOM YEThIPEXMEPHBIX BEKTOPOB U TEH30POB;
- pelaTs KWHEMaTHYECKHE 3a/1a49M C y9aCTUEM PEIATUBUCTCKUX YACTHIL;
- pelmaTth 3ajauyd O JABWKEHMM PEIATUBUCTCKMX 3apsKEHHBIX 4YacTHUIl B 3aJlaHHOM BHELIHEM
3JIEKTPOMArHUTHOM I10JI€ Pa3IMYHON KOH(UTYpaLuy;
- [IPUMEHATh METOJ] MYJBTUIIOABHBIX MOMEHTOB JJIsi pEUIeHUs 3ajad JIEKTPOCTATUKU H
MarHUTOCTaTHKY;
- pemars 3afgadd PO HU3IY4YEHHE IJIEKTPOMArHUTHBIX BOJH CUCTEMaMHU HEPEISITUBUCTCKU
JBIKYIIUXCA 3aPSKEHHBIX YACTHUL, HCIIOJIB3YSI MYJIBTUIIONBHBIE MOMEHTBHI;
- pelmarh 3ajauyd Ipo H3JIYUYCHHE OJJIEKTPOMATHUTHBIX BOJH PEJIATUBUCTCKU JBUKYLIMMUCS
3apsyKEHHBIMHA YaCTHUIIAMH.

BJIaJeTh:
- OCHOBHBIMH METOJAMH MAaTE€MaTH4eCKOro armapara CIEeUHaIbHONH TeOpHH OTHOCUTEIBHOCTH,
PEIATUBUCTCKON MEXAHUKU U KIIACCHUYECKONM MUKPOCKOIIMYECKOM ANEKTPOJAUHAMHUKY;
- HaBBIKAMHU TEOPETHUYECKOIO aHalIW3a peajbHBIX 3a/ad, CBSI3aHHBIX KaK CO CBOMCTBAMM CHUCTEM
3apsDKEHHBIX 4acTUL], B3aUMOIEHCTBYIOIMX C 3JEKTPOMAarHUTHBIM II0JIEM, TaK U CO CBOMcTBaMu
CaMoro NMEKTPOMArHUTHOTO IOJISA, CO3/1aBa€MOT0 3aPsKEHHBIMH YaCTHUI[aMHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



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

Jlonyck K »K3aMeHy IPOBOJUTCS IpenoAaBaTesieM [0 uToraM paboThl CTyJIEHTa B CEMECTPE B
cllyyae yCIEUIHOTO OCBOEHMS AMCLUIUIMHBL B cilyyae ecnu CTyAeHT He yCBOWII AUCUUIUIUHY, U
pe3yibTaThl €ro paboThl B CEMECTpE OKa3ajuCh HEYJOBICTBOPUTEIBHBIMH, IPOBOIUTCS
JIONIOJIHUTEIBHBIN ONPOC Ha NPEAMET BbISABICHUS 3HaHUM. J[0MONHUTENBHBIN ONPOC MPOBOIUTCS
B BHJIE TECTOB, COJEPKAHME KOTOPBIX IOJHOCTHIO COOTBETCTBYET COAEPIKAHMIO TECTOBBIX
OIIPOCOB CTYJEHTOB B TEUEHHUE CEMECTPA.

Onenka ypoBHS CTYJEHTOB U JOIyCKa K DK3aMEHY CKJIAAbIBACTCS M3 OLEHOK TPEX IMO3HULIUN:
3HAaHUM, YMEHHUI U HABBIKOB.

3HaHMSI CTYIEHTOB OLIEHUBAIOTCA B pe3yJbTaTe IMPOBEACHMSI EKEHEAEIbHOIr0 OIpoca
npoigeHHoro marepuana. Omnpoc NpoBOAMTCA B NHCbMEHHOW (opme B BHUIE TECTOBBIX
BOIpocoB. [IprMep TECTOBBIX BOIIPOCOB MPUBEIEH HUXKE.

VYMeHHUsI U HaBBIKM CTYACHTOB ONPENEISAIOTCS MO UTOraM CJadyM JOMAalllHMX 3afaHuil. Bcero
CTyJIEHTaM IIpejajaraercs JBa JOMAalIHUX 3aJaHusl. 3aJlaHue COAEPXKUT TpPU TUNA 3anad U
yrnpaxHeHui. TUnoBble 3a7jaui U ypaKHEHUs pa3OuparOTCsl Ha CEMUHAPCKUX (TPAKTUYECKUX )
3aHATUAX. AHAJOTUYHBIE 33/1a4d M YIPAKHEHUS CTYACHTHI JIOJDKHBI PEIIUTh CAMOCTOSITEIBHO,
UCIIOJIb3Ysl PEKOMEHAOBaHHYIO IuTepatypy. Kpome Toro, cryeHTamM npeajiaratorcs CrelalbHO
IIOMEUEHHBIE 33/1a4d IMOBBILIEHHON CIOKHOCTU. PemieHne Takux 3ajgad TpeOyeT OT CTyJAEHTa
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 aHaJOTMYHbl TUIIOBBIM 3ajJadaMm,
BKJIIOYCHHBIM B JIOMAIIHUE 33JIaHUsI, KaK pacCMAaTPUBAEMbIM Ha CEMUHAPCKHUX (MPAKTHUUYECKUX )
3aHATHUAX, TaK U MPEJUIaraéMbIM Ui CAMOCTOSTEIHHOTO pelIeHus. 3alaHusl KOHTPOJIBHBIX paboT
OLICHEHBI B OIPENIEICHHYI0 CYMMY 0aJUIOB, YTO MO3BOJISIET OICHUTh YPOBEHb YMEHHS U HABBIKOB
CTYJICHTOB.

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

[Tprmep BOIPOCOB TECTOBOTO 3a/1aHUS:

1. Kak onpenensercs AyanbHbI TEH30p 3JIEKTpoMarHUTHOro noiisi? Kak oH BeIpakaercs depes
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)? UeMy paBHAa CKOPOCTb 3TOW CHCTEMbl OTCYETAa OTHOCUTEIHHO
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 ITOH CHCTEMBbI 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
3apsUKCHHOM 4YacTULBl C 3aJaHHOW JHEPrued B IIOCTOSHHOM BO BPEMEHU U OJHOPOIHOM
MarHuTHOM 1moJie?

6. Uemy paBHa CKOpOCTH JApeiia HEpeIsITUBUCTCKOW 3apsHKEHHOM 4YacTHUIBl B CKPEIIEHHBIX
OJIHOPOJAHBIX IEKTPUYECKOM U MAarHUTHOM MOJSX?

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



8. BanmummMre cuily ¥ MOMEHT CHIIbI, JEHCTBYIOIIME HAa HEUTPAIbHYIO CHCTEMY 3apsKEHHBIX
YaCTHUIl B CIIA00HEOAHOPOTHOM IJICKTPUUECKOM IIOJIC.

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

10. 3anumuTe CpPeAHIO CUIYy U CpPEAHHM MOMEHT CHIIbI, JEHCTBYIOIIME HA CHUCTEMY
3apsKEHHBIX YaCTHUIL B CJIA00HEOTHOPOJHOM MAarHUTHOM I10JI€.

[Tpumep KOHTPOJIBHOI pabOTHI:

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

3agaua 2 (7). OnpesenuTs IOPOroByIO 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 3aBUCUMOCTD 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),
HAIpaBJICHHOE 110 OCH X', OMHMCHIBAEMOE CKASIPHBIM U BEKTOPHBIM MTOTCHI[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) ] m memrpuxosannsie [¢t, Xy, 2) u A(t, X, Y, Z) ] noTeHIMansI,
paccmampusaemvle meneps Kak QyHKyuu 00Hux u mex sce nepemennvix (t, X, Y, Z) eouroi
cucmemvl omciema, CBsI3aHbl MEXAY cO00M KaIMOPOBOUHBIM NpeoOpa3oBaHUEM, U HAUTH
dyukmio ¥ (t, X, Y, Z) KaTMOPOBOYHOTO MPEe0OPa30BAHUS OT IITPUXOBAHHBIX MOTESHIIMAIOB K
HEIITPUXOBAHHBIM.

Kaxnas 3amaua KOHTpOJIbHON pabOThI OLIEHEHA B OINPEEIEHHYI0 CyMMY 0ajllIoB B 3aBUCHMOCTH
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
MIOTOKA U ONPENENAI0TCA JIEKTOpOoM. OOLIUM OCTAaeTCsl CIEIYIOIIEe IPABHIIO.

B TeueHue cemectpa cTyneHT HaOupaeT cyMMy OauIOB MO pe3yibTaTaM TECTOBBIX ONPOCOB
(manpumep, 50 GanoB), Mo pe3yibTaTaM coadu JBYX 3aAaHuil (Hampumep 80 OayioB) U 1o
pe3yjibTaTaM JBYX KOHTpOJIbHBIX (Hampumep, 100 GamnoB). Kpome Toro 3a pemieHue 3anad
MOBBILICHHON CII0)KHOCTH JIOMAIlTHETO 3a/laHus CTYIEHT MOXKeT HalOpaTh MpemMHualbHble (
O6oHycHBIE) Oayutbl o BYM 3agaHusM (Hanpumep, 30 OamoB). [lomHbli Oann oueHuBaeTcs B
naHHoM ciydae cymmon 230 GammoB. [lo pesynpTaTaM HUTOTOBOTO PEHTHHTA CTYACHT MOXKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OLIEHUBAETCS B % OTHOCUTENILHO MOJHOTO Oasia.



Onenka 3a paboOTy B CEMECTpPE BBICTABJISETCS B COOTBETCTBHUU CO CXEMOMW, NMPUBEICHHON B
cnenyromeM pasaene. CTyIeHT IOMYyCKaeTcs K 3K3aMEHY MPHU YCIOBUU CAAYU JABYX 33aJaHUN U
OIICHKH 3a paboTy B ceMecTpe paBHOU wiin Oosibiei 3 (1Mo AecATHOAIBHON IITKAJIE)

HtoroBas sk3aMeHallMOHHAs OIICHKA BBICTABIIAETCS CTYACHTY C Y4€TOM OLIEHKU €ro paboThl B
cemecTpe. DK3aMeH MPOBOJAUTCS B YCTHOU opme. DK3aMEeHAIIMOHHBIE OUJIETHI MOTYT COJEPKATh
HapsIly ¢ TEOPETUYECKUMU BOMPOCAMHU Takke U 3a1aun. Popma Ouiiera onpeaenseTcs JIEKTOpOM
¥ 3aBUCHT OT JICKIIMOHHOTO MOTOKA. THIOBBIC 3a/ladyll MOTYT JIaBaThCsA Takke U B Qopme
JOTIOTHUTEJILHBIX BOIIPOCOB K OmiieTy. OTBET cTyeHTa olieHuBaeTcs 1o 10-0anibHoil mKare.

Tunuunas ¢opma Ounera comepxutr 3 Bompoca. [Ipumep TunuyHoi Gopmbl OmileTa U3 Tpex
BOITPOCOB MPUBEJICH HUXKE!

1.VpaBHeHUE PENATUBUCTCKON MEXaHUKU. YeThIpe-UMITYJIbC U YETHIPE-CUIIA.
2. MarauTHbIi MOMEHT. [ \pOMarHuTHOE OTHOIICHHE. MarHUTHBI MOMEHT KOHTYpa C TOKOM.

3. Beruuciute div

—d(t_RR/C) ,rme R= ‘r—r".

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

Onenka HabGpanHble 6aiibl

otiinyHo (10) 6omee 90%
oTIn4yHO (9) oT 80% 110 90% BKJIHOUYUTEIHHO
xopoto (8) oT 70% 1o 80% BKJIFOUUTEIBLHO
xopoio (7) oT 60% 110 70% BKJIHOYUTEIHHO
xopomio (6) oT 50% 110 60% BKJIHOYUTEIHHO
yIIOBJIETBOPUTEIHHO (5) oT 40% 10 50% BKIIFOUUTEIBLHO
YOBJIETBOPUTENHHO (4) oT 30% 1o 40% BKJIIOUUTEITHEHO
yJIOBJIETBOPHUTENHHO (3) oT 20% 10 30% BKJIFOUUTEIHEHO

HeyoBIeTBOpUTENbHO (2) | He momydeHna yaoBieTBOpUTEIbHAS OIIEHKA B TIEPUOJ]
3aueTHOU ceccur. TpedyeTcs JOMONMHUTETHHOE
TECTUPOBAHUE

CryneHTsl, MOTy4YuBIIME 3a paboOTy B ceMecTpe K Hadally dK3aMEHAIMOHHOW CECCHHU OIICHKY
«HEYIOBJIETBOPUTENLHO» (MeHee 20% yCBOEHHS MaTepHasia), WM He caaBiie oba 3aJaHus,
CUMTAIOTCS HE YCBOMBIIMMH MaT€pHal U HE BBIMOJHUBIIUMHU 33JlaHUS Kypca, TMOITOMY K
HK3aMEHY HE JI0IyCKaKTCs.

46. Kputepum onnennBanus (3K3aMeH)

HToroBast olleHKa Ha K3aMEHE BBICTABIISIETCS] B COOTBETCTBUU CO CXEMOM:

Onenka baiel Kpurepun
10 10 6amioB 3a HK3aMeH U OIIEHKA 3a padoTy B ceMecTpe He
HIDKE 8.
OtnnuHO 9 6am10B 3a 5k3ameH U 10 6amioB 3a paboTy B ceMecTpe
9 9 GayuToB 3a PK3aMEH M OIleHKa 3a paboTy B ceMeCTpe He
HUXKeE 8.




8 8 OaJIOB 3a HK3aMEH M OIIEHKA 32 pabOTy B CEMECTpe He
HUKe 6.

7 6au10B 3a 9K3aMeH U Oojee 8§ 6ayIoB 3a paboTy B
ceMecTpe

7 7 6aUIOB 3a 9K3aMEH U OICHKa 3a paboTy B ceMecTpe He
HUXKE 5.

6 6ayuI0B 3a 9K3aMeH U Oojee § 6ayuIoB 3a paboTy B
ceMecTpe

6 6 6aJIIOB 3a 9K3aMeH U OIeHKa 3a paboTy B ceMecTpe He
HUXKE 5.

5 6am1oB 3a 9K3aMeH U Oojee 7 6ayuIoB 3a paboTy B
cemMecTpe

Xopomuio

5 5 GayIoB 3a 9K3aMeH U OIeHKa 3a paboTy B ceMecTpe He
HIDKE 3.

4 4 Gaya 3a HK3aMeH M OIIeHKa 3a paboTy B CEMeCTpe He
YIOBJIETBOPHTEIBHO HIDKE 3.

3 3 Gajuia 3a K3aMEeH M OIleHKa 3a padoTy B cemecTpe 3.

N

Hey/10BJIETBOPHTENBHO 2 Gaiia 3a 9K3aMEH U OlLIeHKa 3a paboTy B cemecTpe 3.

1 1 Gan 3a SK3aMEH U OlLIeHKa 3a paboTy B cemecTpe 3.

5. Metoauyeckue MaTepuasibl, onpeiesiomue Npoue1ypbl OLeHNBAHUS 3HAHUI, YMeHMIi,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

CryneHTbl, JOMYyIICHHBIE K AK3aMEHY, OTBEUalOT Ha BOIPOCHI OWieTa, UMesl BO3MOKHOCTh Ha
NOJAroTOBKY He MeHee | uaca. OTBETHI MPEICTABIISAIOTCS B MHCBMEHHOM BHJIE, 1O KOTOPBIM
IPOBOJUTCS YCTHOE COOECeI0BaHNUE.

OrieHKa 32 OTBET Ha OWJICT BBICTABIISICTCS B COOTBETCTBUU CO CIICIYIOIIUM KPUTEPHSIMU:
CrynmeHT, He OTBETHMBIIMKA TPaBWIBHO HH Ha OJUH BOMPOC, TMOJYYaeT OIEHKY
HeyoBieTBOpUTeabHO (1 min 2)

CryneHT, OTBETUBIINN TPABHUIIBHO

TOJIBKO Ha | BOMpPOC, MOJTydYaeT OLECHKY «yIOBICTBOPUTENbHO» (3 mimu 4 Gaa), B 3aBHCUMOCTH
OT TIOJTHOTHI TIPABMIIBHOTO OTBETA M OTBETOB HA JAPYTHE TOMOIHUTEIFHBIE BOIIPOCHI;

Ha 2 BOIpOCa, MOJYYaeT OLEHKY «xopomio» (5, 6 min 7 0anioB), B 3aBUCHMOCTH OT MOJIHOTHI
NPaBUIHHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHL;

Ha Bce 3 Bompoca, nojy4aer 8 6ajioB («OTIMYHO») U BO3MOXKHOCTh OTBETA Ha JIOTOJIHUTENIbHbIE
BOTIPOCHI MTOBBIIIEHHOW CIIOKHOCTH JIJIS TIOJTYYEHHSI OIICHKH «OTJIMYHO» ¢ Oammamu 9 nin 10.

Bo Bpems npoBeneHus 3K3aMeHa CTYIEHTBI MOT'YT IOJIb30BaThCSA MPOrPaMMOM THUCLIMIUIMHBI U
cOOpHUMKaMHU JIOMAllHUX 3a/JaHuil. VY4eOHOHM, yueOHO-METOIMYEeCKOH M  CHpaBOYHOU
JUTEPATYPOU IOJIB30BATHCS BO BPEMs dK3aME€Ha HE JOIyCKaeTcs. Bo Bpems 3K3amMeHa JTOKHBI
OBITh TAKXKE BBIKIIOYEHBl MOOMIIbHBIE TENIE(OHBI.

Ilepen HauamoM 3K3aMEHALIMOHHOM CECCUU CTYJIECHTHI IIOJy4arOT IIEPEUYECHb BOIIPOCOB, OTBETHI HA
KOTOpbIE HEOOXOAUMO 3HATh JJIA YCIEUTHOW chaum 3K3amMeHa. POpMyIHpPOBKH BOIMPOCOB B
OuieTax CTyJIEHTHI Y3HAIOT BO BpeMsl KOHCYIbTAIHH.

CTy,Z[CHTBI, MOJIYYUBHIUC HUTOIOBYIO OLCHKY «OTJIIMYHO» (10) U pCIIMBHIMC MU 3alIUTHBIIUC
3aJa4du MMOBBIMICHHOM CJIOKHOCTHU AOMAIIHETO 3aJaHus, MOTYT IMOJYYHUTH IOOIOJTHHUTCIbHBIC
3aUCTHBIC CAMHUIIBI 11O KYPCY.




