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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 3apauu

eap AUCUMNIMHBI

Jare cTyneHTaM 3HaHUS HEOOXOOUMBIE JUISI OMMUCAHUS Pa3IMyHBbIX (DU3MYECKUX SIBJICHUH B 00nacTu
NPUIOKEHUN CHEUUAJIBbHON TEOPUU OTHOCHUTEIBHOCTH, aHAJIUTHYECKOM MEXAHUKH, PEJSITUBUCTCKON
MEXaHMKH W KIJIACCUYECKOW MMKPOCKOIMMYECKON JJIEKTPOJWHAMUKH M METOABI IOCTPOCHHUSA
COOTBETCTBYIOLIMX MAaTreMaTU4ecKuX MoJeseH, I10Ka3aTb COOTBETCTBUE CUCTEMBI IIOCTYJIATOB,
[IOJIO)KEHHBIX B OCHOBY TEOPHH OTHOCHTEIBHOCTHM W  KJIACCHUYECKOM  3NEKTPOIWHAMUKH,
CYLIECTBYIOILIUM 3KCIEPUMEHTAJIbHBIM JIAHHBIM, YTO IO3BOJISIET CUUTATh TEOPUIO JIOCTOBEPHONW B
oOnactu €€ mpuMEHUMOCTH. JlaTh HaBBIKH, TIO3BOJIAIOLIUE MOHSITH, KaK aJCKBAaTHOCTh TEOPETUYECKON
MOJIEIM COOTBETCTBYIOIIEMY (DPU3UUECKOMY SIBJICHHUIO, TaK U €€ Mpeaebl IPUMEHUMOCTH.

3agaum AU COMIIHHBI
* H3ydeHune MareMarHMyecKOro arrapara CIEUHUaJbHOW TEOPUM OTHOCHUTEJIBHOCTH, aHAIUTUYECKOU
MEXAHHKH, PEISITUBUCTCKON MEXaHUKH U KITACCUYECKON MUKPOCKOITNYECKON AIEKTPOINHAMUKH;

¢ HU3YUYCHUC MCTOHOB PCHICHUSA 3a1a4 TCOpUUN KOJ'IG6aHPII>i;

*  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-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

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

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnble |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY W CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0mactu (cdepe) npodeccHoHaNBHON NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus 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-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

IMK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILIHHE (MOIYJII0)

B PE3IYIBTATC OCBOCHUA JUCIHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

- HOCTyJ'IaTBI U HPUHIOHUIIBL crnenraabHON TCOPUHU OTHOCHUTCIIBHOCTH, aHAJIUTUYECKOMN MCXaHHKH,

peJ'ISITHBPICTCKOﬁ MEXAaHMKM U KJIACCUYCCKOU MI/IKpOCKOHH‘IGCKOﬁ QJICKTPOANHAMUKU,

METOOEI

OITMCAHUS PEJIATUBUCTCKUX YAaCTHIl M CUCTEM 3apsHKEHHBIX YACTHIIL, @ TAKXKE HIEKTPOMArHUTHOTO OIS,
CO3/1aBa€MOT0 3apsHKCHHBIMU YaCTUIIAMHU M B3aUMOJICHCTBYIOIIETO ¢ HUMHU;

- OCHOBHBIC YPAaBHEHHUS M CBOMCTBA 3JIE€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 PEIATUBHCTCKON KMHEMaTHKH M JUHAMHKH U KJIACCHYECKOU

MHKpOCKOHH‘leCKOﬁ

QJICKTPOANHAMUKU,

BKJIrO4Yas JBUXKCHUC 3apsAKCHHBIX qacTul B

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

YaCTHII;

YMETB:

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

- Tlomp30BaThCs anmapaToM TPEXMEPHOTO BEKTOPHOTO aHAIN3a;

- TIOJNB30BaThCA almaparoM TPEXMEPHOU TEH30PHOM anredphi;

- TIOJIB30BaThCS ANMapaToM TEOPUH KoJeOaHuil;

- TI0JIb30BaThCs ANNAPATOM YEThIPEXMEPHBIX BEKTOPOB U TEH30POB;

- pelaTs KWHEMaTHYECKHE 3a/1a49M C y9aCTHEM PEIATUBUCTCKUX YACTHIL;

- pelmaTth 3alauyd O JABWKEHMM DEIATUBUCTCKUX 3apsKEHHBIX 4YacTHUIl B 3aJlaHHOM BHELIHEM
3JIEKTPOMArHUTHOM I10JI€ Pa3IMYHON KOH(UTYpaLuy;

- [IPUMEHATh METOJ] MYJBTUIIOABHBIX MOMEHTOB Uil pEUIeHUs 3ajad JIEKTPOCTATUKU H

MAaroMTOCTAaTUKH,

- peuiarb 3aga4yu IMpoO H3JIYUYCHUC DJICKTPOMArHUTHBIX BOJIH CHUCTEMAaMH HEPCIATUBUCTCKU
ABWIKYIUXCA 3apSPKCHHBIX YaCTUILL, UCITOJIb3YS MYJIbTUIIOJIbHBIC MOMCHTHEI,

- pelmarh 3axadd Mpo HU3JIydyeHHE
3apsHKEHHBIMU YaCTHIIAMHU.
BIIAJIETh:

SJICKTPOMArouTHBIX BOJIH PEIIATUBUCTCKU JIBHWIXXYUIIUMUCA

- OCHOBHBIMH METOAaMU MATEMAaTUYCCKOI'O armapara CIICIUAIbLHOM TCOPUN OTHOCHUTECIIBHOCTHU,
AHAHJINTHUYECKOMN MCXAaHUKH, peHﬁTHBHCTCKOﬁ MCXAaHHKH M KIIACCHYECCKOM MI/IKpOCKOHI/I‘IeCKOﬁ

SJICKTPOAUHAMUKU,

- HaBbIKaMU TCOPCTHUYCCKOIO aHaJIM3a pCajibHbIX 3aaad,

CBSI3aHHBIX KaK CO CBOMCTBaMHU

KoJIe0aTeIbHBIX CUCTEM, CUCTCM 3apsKCHHBIX YaCTHL, B3aI/IMOZ[eI>'ICTBy}0H1HX C JJICKTPOMAarHuTHbIM
IIOoJIEM, TaK W CO CBOMCTBAMH CaMOI0 QJICKTPOMAaruuTHOTO II0JId, CO34aBACMOI0 3aps’KCHHbIMU

YaCTUIIAMH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 3anaua Kennepa 2 2 4
2 OnHOMEpPHBIE MAJTBIE KOJICOaHUS 2 2 3
3 CrnoxHble konebaHusl. 3 3 3
4 AnmnabaTnyeckrue HHBapHAHTHI 2 2 4
5 ITose kak MexaHM4YECKas CHCTEMA 2 2 3
6 Onucanue 3JeKTPOMAarHUTHOTO TOJIS 3 3 4
7 Bonnogoe ypaBHEHHUE TS ) 5 3
JIEKTPOMArHUTHOTO I1OJIs
8 DJNeKTpOoCTaTUKa U MarHUTOCTaTHKA 3 3 3
9 CB00OIHOE AIIEKTPOMATHUTHOE TT0JIE 2 2 4
10 CoOcTBeHHbBIE KoseOaHus ) ’ 4
3IIEKTPOMArHUTHOTO OIS
1 Uznyuyenue B MYJIBTUIIOIBHOM ) 5 3
MPHUOIINKESHUU
12 Peakuuss  wu3nydyeHuss U U3IydeHUe 3 3 3
PEJIATUBUCTCKUX YaCTHI]
13 Paccesnue 2 2 4
Htoro gacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 4 (Becennuit)
1. 3apaya Kenuepa

CBeneHue 3aaud IBYX TeJl K 3ajjade OJHOTO Tena. 3akoH IUiouianeid. PazneneHue nmepeMeHHBIX B
HOJISIPHBIX KOOpAUHATax. Teopema BUpHaia U caMornoao0ue NoTeHIHama.

2. OnHOMEpHBIE MaJble KOIeOaHHst

CBoOonnble koneOanus. BoiHyknennsle xkoneGanusa. Pynkius [puHa 18 ocmwnisTopa.
[TapameTprueckuil pe3oHaHC.

3. CioxHble KoicOaHus.

Jluneapuzanus cucrembl. CoocTBeHHBIE KonieOanus. JluccunaruBHast pyHkius Penes. CobcTBeHHBIE
KoJIeOaHusl C JUCCHMAINEH M THpOCKONnYecknMmu cuiiamMu. HenuHeitHble konebanus. HennneHbri
pe30HaHC.

4. AnuabarnyecKkue HHBAPUAHTHI

Wuterpupyemsie cuctemsl. [lepemennsie neiictBue-yron. Annadarnueckue HHBApHUAHTHI.




5. Iloye kak MexaHn4ecKasi CHCTEMa

Henouka ocummiaropos. [loneBoe nelicTBue B CpaBHEHUU C MeXaHWYeCKUM. llosieBble ypaBHEHUs
Oiinepa—Jlarpanxa. JHEPrHsl U UMILYJIBC TTOJIS.

6. Onncanue AJICKTPOMArHUTHOT'O ITOJIA

Kunemaruka 371€KTpOMarHUTHOTO MOJs. 4-MepHasl IJIOTHOCTh 3JIEKTPUYECKOTro Toka. JlecTBue ams
UIEKTPOMArHUTHOro mnons. Btopas mnapa ypaBHeHmii MaxkcBemia. TeH30p »HEpruM-MMITYIbCaA
3JIEKTPOMArHUTHOTO IOJISI.

7. BosiHOBOE ypaBHEHUE ISl 3JIEKTPOMArHUTHOTO OIS

VYpaBHenus monst uyepe3 noreHnmansl. KamuOposka Jlopenuma. KamuOposka Kymona. YpaBuenue
ITyaccona. BomHOBoe ypaBHeHue. 3amas3[blBalOIlMe IOTEHIMAIbI M 3ama3[bIBaroImas (yHKIHS
I'puna.

8. SHGKTpOCTaTI/IKa 1 MarouToCTaTruka

Onekrpocrarnueckass sHeprus. IIpoOmema TodeyHoro 3apsga. [paHUIBl NPUMEHHMOCTH
KJIACCUUYECKOM 3JIEKTPOIMHAMMKM. MarHutocratuueckass 3Heprus. PasjokeHue KyJIOHOBCKOIO
MOTeHIHana.  MyNbTUIONBHBIE ~ MOMEHTHL.  MyNBTHIOIBHOE  pPA3IOKEHUE  IMOTEHIMAJIA.
MynpTUIIONIBHOE PA3JI0KEHUE SHEPIUU. MarHUTHBIA TUIIONIbHBIM MOMEHT.

9. CB0oOOIHOE ANIEKTPOMATHUTHOE T10JIE

4-mepHoe mpeoOpazoBanne Dypne. PernieHue ypaBHEHWI CBOOOJHOTO AIIEKTPOMATHUTHOTO ITOJIS.
[Inockas monoxpomaruueckas BoaHa. [lomspuzanus. Crosiuas MOHOXpOMaTHYECKas BOJIHA.

10. CobcTBeHHbIE KOe0aHMs! SIEKTPOMArHUTHOTO TOJIS

CoOcTBeHHBIE (bYHKI_H/II/I orneparopa Jlammaca u coOCTBeHHEIC KocOanus. Pa3noxkeHue nois B SIITUKE
Ha OCHUJIIIATOPHI. Pe3OHaTOpr " BOJIHOBOJbI.

11. M3ny4yenue B MyJIbTHIIONEHOM TPUOIKEHUH

BonHoBass 30Ha. MynbTHIIONBEHOE MPHONMKEHUE NJIs MOTEHIMANa B BOJMHOBOW 3o0He. [loms B
BOJIHOBOM 30HE U NOJsApU3anus. IHTEeHCUBHOCTD W3ITy4YEHHS.

12. PeaKI_II/ISI HU3JTy4YCHHA U U3TYUYCHUC PCIATUBUCTCKUX YaCTHUIL

Papnannonnoe TtpeHue. PaguannoHHOe TpeHME Kak BO3MyLleHHe. PanuanndoHHOE TpeHue
PEJIATUBUCTCKUX YacTHL. MHTEHCHMBHOCTh W3NMy4YCHHs peJSTHBHCTCKUX dactul. [IpeoOpasoBanue
4acToT U yIoBoro pactpezaenenus. [lorennuanst JIuenapa—Buxepra.

13. Paccesiaue
[Monstne o cedeHUsIx paccesHus M monioleHus.Paccesnue u mornmomeHne 4yactul. PaccesHue u
norionienne BoyH. [locTaHOBKA 33724y paccessHUs B JIEKTPOIMHAMUKE. PaccessHue Ha oCcMIuIATOpE.

Paccesnue n paauaniuOHHOC TPCHUC

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CranpapTHas ayAuTOpHsl, KEJaTeIbHO C MYJIbTUMEIUNHBIM IPOEKTOPOM.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 T. T. 2 : Teopus nons : yue6. mocobue ais By3os / JI. J1.
Jlannay, E. M. Jludmmun ; mox. pen. JI. IT. Tluraesckoro .— 8- uzn., crepeoturt. — M. : Ou3mMamiur,
2001, 2003, 2006, 2012, 2014 .— 536 c.
2. 3agaum o TeopeTudeckoil pusnke [Tekcr] : yued. mocobue ms By3oB / FO. M. benoycos, C. H.
Bypmuctpos, A. U. TepuoB .— Jlonronpynssriii : Uarennext, 2013 .— 584 c.

JlononHuTenbHAs TUTEpaTypa
1. IlpakTndeckas MaTeMaTuka. PyKOBOICTBO Uil HAYMHAIOIIUX M3Y4aTh TEOPETHUECKYIO (DH3HUKY
[Tekcr] : [yueb. mocobue st By3oB] / FO. M. Benoycos, B. I1. Ky3uenos, B. I1. Cmunra .— 2-e u3n. —
Honronpynnstii : UaTennekt, 2009 .— 176 c.
2. barwirun, B. B. COopHUK 337124 110 3IMEKTPOAMHAMUKE M CIIEIIMATILHON TEOPHUH OTHOCHUTEILHOCTH
[DnexTpoHHBIH pecypce] : yueb. mocobue 1 By3oB / B. B. bareirun, Y. H. TonTsirus. - 4-¢ u3n.,
nepepad. - CII6. ; M. : Jlans, 2010.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. UBanoB M.I. I'eoMeTpus U TPUTOHOMETPUS Ha INTIOCKOCTH MUHKOBCKOTO.
https://mipt.ru/upload/medialibrary/205/mink09A4.pdf

2. M.I'M1BanoB AHanutndeckast Mexanuka u CTO
https://mipt.ru/education/chair/theoretical_physics/courses/analiticheskaya-mekhanika-i-sto.php

3. https://mipt.ru/education/chair/theoretical physics/courses/geomm.php

4. M.I'MIBaHOoB I'eomeTpHUECKHIl B3I HA CHELUAIBHYIO TEOPUIO OTHOCHTEIBHOCTH
http://www.intuit.ru/studies/courses/488/344/info

5. M.I'MiBaHOB ['eoMeTpruecKre METOIBI B KJIIACCHUECKOM TEOPUH OIS
http://www.intuit.ru/studies/courses/512/368/info

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ccbuika cTpaHuIbl Kageapsl Ha OQUIIHAIBHOM CaiiTe yHUBEPCUTETa
http://mipt.ru/education/chair/theoretical physics/

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

Jlns BbIMONMTHEHUST y4eOHOW MporpaMMbl HEOOXOAMMO TMOCEINATh JIEKIIUH, CEMUHAPBI U MCIIOJIb30BaTh
YKa3aHHYIO JUTEPaTypy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 2

KBaJU(PUKAHA: OaxanaBp

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

Pa3paborunk: M.I'. UBaHoB, KaH. (U3.-MaT. HAYK, JOIICHT, JOIEHT



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-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHOMIILEI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000pYy/I0BaHUS

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUIIJIMHBI <(TeOpI/I$I TII0JISA» 06y‘laIOH_II/II>'ICH JOJIKCH:

3HAThb:

- HOCTyJ'IaTBI U HPUHIOHUIIBL crnenraabHON TCOPUHU OTHOCHUTCIIBHOCTH, aHAJIUTUYECKOMN MCXaHHKH,

peJ'ISITHBPICTCKOﬁ MEXAaHMKM U KJIACCUYCCKOU MI/IKpOCKOHH‘IGCKOﬁ QJICKTPOANHAMUKU,

METOIEI

OITMCAHUS PEJIATUBUCTCKUX YAaCTHIl M CUCTEM 3apsHKEHHBIX YACTHIIL, @ TAKXKE HICKTPOMarHUTHOTO OIS,
CO3/1aBa€MOT0 3apsHKCHHBIMU YaCTUIIAMHU M B3aUMOJICHCTBYIOIIETO ¢ HUMHU;

- OCHOBHBIC YPAaBHEHHUS M CBOMCTBA 3JIEKTPOMArHUTHOTO 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 PEIATUBHCTCKON KMHEMaTHKH M JUHAMHKH U KJIACCHYECKOU

MHKpOCKOHH‘leCKOﬁ

QJICKTPOANHAMUKU,

BKJIrO4Yas JBUXKCHUC 3apsAKCHHBIX qacTul B

SJICKTPOMAarHuTHOM I10JIEC U CO3JaHUC T10JISI CUCTEMAMU 3apsI>KCHHBIX YaCTHUII,
- MCTOABI 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 aIlapaToM TEOPHH KOoJIeOaHHIA;
- TIOJIb30BAaThCS AMIapaToM YETHIPEXMEPHBIX BEKTOPOB U TEH30POB;
- peuarh KHHEMaTHYeCKUE 3aa41 C YJaCTUEM PEJIATUBUCTCKUX HYaCTHLI;
- pemare 3aJadd O JABW)KEHUU PEIATUBHCTCKUX 3apsSKEHHBIX YacTUI[ B 3aJ@HHOM BHEIIHEM
ANIEKTPOMArHUTHOM T10JI€ Pa3INYHON KOH(UTYpaIiy;
- NPUMEHATh METOA MYJIBTUIOIBHBIX MOMEHTOB JJsi pELIEHUs 3a]ad JJIEKTPOCTAaTHKU |
MarHUTOCTaTHUKH;
- pemare 3aJadd MpoO H3JIyYEHHE DJIEKTPOMArHUTHBIX BOJIH CHCTEMAMHM HEPENATUBHCTCKH
JBIDKYILUXCS 3apsPKEHHBIX YaCTUL, UCIIONb3YsI MYJIBTUIIONbHBIE MOMEHTHI;
- pemare 3ajadd Mpo H3JIYUYCHHE DIEKTPOMArHUTHBIX BOJIH PEIATHBUCTCKU ABMKYILIMMUCS
3apsKEHHBIMU YaCTUIIAMHU.

BJIaJeTh:
- OCHOBHBIMH METOJAMH MAaTE€MaTH4ECKOro arapara CIeUUaIbHONH TEOpHUH OTHOCHUTEIBHOCTH,
AHAHJUTUYECKOM MEXAHUKH, PENSTUBUCTCKOM MEXAaHUKM M KJIACCUYECKOM MUKPOCKOIINYECKOU
UIEKTPOIMHAMUKH;
- HaBbIKAMU TEOPETUYECKOIO aHaJIM3a peallbHbIX 3a/ad, CBjI3aHHBIX KaK €O CBOMCTBaMu
KoJIeOaTeNbHBIX CHCTEM, CHCTEM 3apsKEHHBIX YacTHUL], B3aUMOACWUCTBYIOLIMX C 3JIEKTPOMArHUTHBIM
[I0JIEM, TaK U CO CBOMCTBaMU C€aMOIO 3JIEKTPOMAarHUTHOIO IOJIA, CO34aBaeMOr0 3apsKEHHBIMU
YaCTULIAMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMbIX /AJsl OLEHKH 3HAHMIi,
YMeHUii, HABbIKOB

Jonyck K sK3aMeHy IPOBOJIUTCS MPENoaBareieM 1Mo UToraM padoThl CTYy/[CHTa B CEMECTPE B
Cllydae yCIIEUIHOTO0 OCBOEHUS JMCUUIUIMHEL. B cilyuae ecnu cTyleHT He yCBOWI AUCHMILIUHY, U
pe3ynbTaThl €ro paboThl B CEMECTpe OKa3aluCh HEYIOBICTBOPUTEIHHBIMU, IPOBOIUTCS
JOTIOTHUTEIBHBIA OIIPOC Ha MPeIMET BhISBICHUS 3HaHUU. JlOMOIHUTENbHBIN OMPOC MPOBOAUTCS
B BHUJE TECTOB, COJEpKaHUE KOTOPHIX IOJHOCTHIO COOTBETCTBYET COACPKAHUIO TECTOBBIX
OIIPOCOB CTYJIEHTOB B TE€YEHHE CEMECTPA.

Onenka ypoBHS CTYJEHTOB JUIS JIOIyCKa K DK3aMEHY CKJIAaIbIBACTCS M3 OLICHOK TPEX MO3ULUIL:
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 NPUBEIEH HUXKE.

VYMeHHUsI U HaBBIKM CTYACHTOB ONPENEISAIOTCS MO UTOraM CJadyM JOMAalllHMX 3afaHuil. Bcero
CTyJEHTaM IIpeJjaraercsi JBa JAOMAIIHMX 3aJaHusl. 3aJaHuE COACPKUT TpU THUMA 3a0ad U
yrnpaxHeHui. TUnoBble 3a7jaui U ypaKHEHUsS pa30UparoTCs Ha CEMUHAPCKUX (MPAKTUYECKUX )
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,
BKJIFOYCHHBIM B JIOMAIIHUE 33JIaHUsI, KaK PacCMAaTPUBACMbIM Ha CEMUHAPCKHUX (IMPAKTUUECKHX )
3aHATHUAX, TaK U IpeJIaraeMbIM i1 CAMOCTOSTEIHHOTO pEelIeHUs. 3a1aHusl KOHTPOJIbHBIX padboT
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 KOHTPOIBHON PabOTHI:

I
3anaua 1 (8). [Tonw3ysick menzoproti anreOpou, BEIYUCIUTD rot [ax ﬁ] ,rme & —

.

MOCTOSIHHBIN BEKTOp U | - pagnyc-BeKTop.

3anaua 2 (7). Onpenenutsh NOPOTOBYIO SHEPTHUIO peakiuu P+ P—p+p+zw ° B cucreme
OTCYETa, I/Ie OJIUH U3 HaYaJIbHBIX IPOTOHOB TOKOUTC.

3anaua 3 (10). PensiTuBrCTCKAs YacTUIA ABUKETCS B APAJLICIBHBIX U TOCTOSTHHBIX
9JIEKTPHUECKOM M MarHuTHOM mojisix E u H, mpuuem (E || H || ocu ). Ipu t = 0 yacTuma
HAXOJMJIaCh B HaYalle KOOPIUHAT, 00J1a1ast UMITYJIbCOM Po = (Pox, Poy, Poz). Beimucars TeH30p
3JIEKTPOMArHUTHOTO MOJISI B pACCMAaTPUBAEMOI T€OMETPHUH U, MOJIb3YSACh KOBAPHAHTHBIM
ypaBHEHHEM JIBMIKCHHSI YaCTHUIIBI, OMTPEICIIUTE 3aBUCUMOCTS t(7) BpeMenu t B 1abopaTopHOit
CHCTEME OTCUeTa OT COOCTBEHHOro BpeMeHH 4yacTuibl 7, cuntas t(0) = 0.

3agaua 4 (25). B cucreme K umeercs OJIHOPOJHOE 3JIEKTPUYECKOE T10JIe E = (E, 0,0),
HAIpPaBJICHHOE 110 OCH ﬁX' , OTIMCBHIBAEMOE CKAJISIPHBIM M BEKTOPHBIM MOTCHIIUATIAMHU

¢ (t,x,y,2) = 0, A(t,x,y,z) = (-cE t,o0, 0). Cucrema K" JIBHKeTCS OTHOCHTENBHO
cucreMsbl K co ckopocthio V BJIOJIb OCH X, COBIIAAIOIIEN C OCBIO X Onpenenutpb

(a) (6) norenumansr ¢t, X ,y,2) u A (t, X, Y, 2) B cucreme K uepes nepemennsie (1, X, Y, 2)
cucreMsl K,

(b) (7) snexkrpudeckoe u MaruuTHOE Mosie B cucrteme K,

(c) (12) a TaKKe MOKa3aTh, 4TO ITPUXOBAHHEIE [ @ U (t,x,y,z) =0, A(t,x,y,2) =
=(-cE! , 0, 0) ] u nemrTpuxosannsie [¢(t, Xy, Z)u A (t, X, Y, Z) ] noTeHUMATIEL,
paccmampusaemvle meneps Kak QyHkyuu 00Hux u mex sce nepemennvix (t, X, Y, Z) eouroi
cucmemvl omcyema, CBI3aHbl MEXy c000i KaTnOPOBOYHBIM MTPeoOpa3oBaHUEM, U HAUTH
dyukmio ¥ (t, X, Y, Z) KaTHOPOBOYHOTO MPEe0OPa30BaHUS OT IITPUXOBAHHBIX MOTECHIIMAIOB K
HELITPUXOBAHHBIM.

Kaxnas 3agaua KOHTpOJIbHON pabOThI OLIEHEHA B ONPECICHHYI0 CyMMY 0ajUIOB B 3aBUCHMOCTH
OT CJOXXHOCTH W YpOBHS (3HaHMs, yMeHMs W HaBblku). [lomHas cymma OamioB mpumepa
KOHTPOJIbHOHM paboThl paBHa 50.

KonkperHsle ycioBusi Habopa 0aioB 3a pabOTy B C€MECTpe MOTYT 3aBHCETh OT JICKIIHOHHOTO
MIOTOKA U ONPENENIAI0TCS JIEKTOpoM. OOLIMM 0CTaeTCsl CIeAYyIOLEe IPABUIIO.

B TeueHue cemectpa cTyneHT HaOupaeT CyMMy OayuIOB MO pe3yibTaTaM TECTOBBIX OMNPOCOB
(manpumep, 50 GannoB), Mo pe3yibTaTaM coadd JBYX 3ajaHuil (Hanpumep 80 OamioB) U 1o
pe3yibTataM JBYX KOHTpOJIbHBIX (Hampumep, 100 GamioB). Kpome Toro 3a pemenue 3anad
MOBBIIICHHONW CII0O)KHOCTH JIOMAallTHETO 3a/laHus CTYIEHT MOXKeT HalOpaTh MpemMHualbHble (
O6oHycHBIE) Oayuibl o BYM 3agaHusM (Hanpumep, 30 OamsoB). [lomHbli Oann oueHuBaeTcs B
naHHoM ciydae cymmon 230 6amioB. Ilo pesynapTaTaM HWTOTOBOTO PEUTHHTA CTYACHT MOXKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OLIEHUBAETCs B % OTHOCUTENILHO MOJHOTO Oasa.

Ornenka 3a paboTy B ceMecTpe BBICTABISIETCS B COOTBETCTBHH CO CXEMOU, MPHUBEIACHHON B
cienyromeM paszzaene. CTyIeHT JOMyCKaeTcs K K3aMeHy NPU YCIIOBHU CHA4M JBYX 3aJaHHUi U
OIICHKH 32 paboTy B ceMecTpe paBHOM uiau Oounblieit 3 (Mo gecaTuOanbHOM MIKase)



HToroBas sK3aMeHAIIMOHHAs OIICHKA BBICTABIIACTCS CTYACHTY C YU4E€TOM OIICHKH €ro paboThl B
cemecTpe. JK3aMeH NMPOBOJUTCS B YCTHOU popme. Dk3aMeHAIMOHHbIE OUIIETHI MOTYT COJIEPKATh
HapsIy C TEOPETHUECKUMH BOIIPOCAMH TaKxke U 3aaaun. @opma Ouiiera onpeaensercs JeKTOpOM
U 3aBHCHUT OT JIGKIIMOHHOTO MOTOKa. THUIOBBIE 3aJaud MOTYT JaBaThCsl Takxke U B (opme
JIOTIOJTHUTEIBHBIX BOMPOCOB K Omiery. OTBeT cTyaeHTa oneHuBaercs no 10-6auipHoil mkase.

Tunnynas ¢Gopma Ouinera comepKUT 3 TeopeTHueckux Bompoca. Ilpumep TUnU4HON (HopMBbI
Ouiera U3 TpexX BOIIPOCOB MPHUBEICH HHXKE:

1. Tensop snexkTpoMarHuTHOrO NoJisi. MlHBapuaHThI 1osig U ux ciaenctsud. JlyanbHbIN TEH30pP.

2. banaHc SHEPrUuU CHUCTEMBI 3apsHKEHHBIX YaCTHUIL M JIEKTPOMArHUTHOTO ToJIsl. [ITOTHOCTE 1
MOTOK SHEPTUH JIEKTPOMArHUTHOTO MOJISI.

3. Cuna paauanuoHHoro TpeHwus. [Ipenensl MpUMEHUMOCTH KJIACCHYECKOM AIEKTPOIMHAMUKH Ha
MaJbIX PACCTOSIHUSAX U B CUJIbHBIX MOJISIX.

4. Kputepuu olleHNBAHUSA
4a. Kputepum onennBanus (oleHKa 3a padoTy B cemecTpe)

Onenka Hab6panHnbie 6aiibl

otiinyHo (10) 601ee 90%
OTIN4HO (9) ot 80% 10 90% BKIIFOUUTETBLHO
xopomio (8) ot 70% no 80% BKIIOUUTETHEHO
xopoto (7) ot 60% 10 70% BKIIFOUUTETBLHO
xopomio (6) ot 50% 1o 60% BKIIOUUTETHEHO
yJIOBJIETBOPUTENHHO (5) oT 40% 10 50% BKIIFOUUTETBHO
yIIOBJIETBOPUTENHHO (4) oT 30% 10 40% BKIIFOUUTETBLHO
YAOBJIETBOPUTENHHO (3) ot 20% 10 30% BKIIOUYUTETHEHO

HeynoBieTBopuTeabHO (2) | He momyuyena ygoBneTBopuTeabHas OlEHKA B IEPUOJ
3a4eTHOM ceccuu. TpeOyeTcs HOMOTHUTENBHOE
TECTUPOBAHUE

CTyneHThl, MONTYYHBIIHE 32 pabOTy B CeMecTpe K Hadally dK3aMEHAI[MOHHOW CECCHH OLEHKY
«HEYNOBJIETBOpUTENHbHO» (MeHee 20% ycBOeHMsI MaTepualia), WiId He CIaBliue 00a 3aaaHus,
CUMTAIOTCSd HE YCBOUBIIMMH MaTepHal M HE BBIMOJIHUBIIMMH 33JaHUS Kypca, MOITOMY K
9K3aMeHY He JIOMyCKarOTCA.

40. Kpurepun onennBanus (3K3aMeH)

Hrorosas OLCHKA Ha 3K3aMCHE BBICTABJISICTCSA B COOTBETCTBUHU CO CXEMOI1:

Onenka basnbl Kpurepun

10 10 6annoB 3a HK3aMeH U OIIEHKa 3a paboTy B ceMecTpe He
OTan4HO HUXKE 8.
9 6annoB 3a sk3ameH 1 10 6anoB 3a paboTy B ceMecTpe

9 9 GayuToB 3a PK3aMEH M OIleHKa 3a paboTy B ceMecTpe He
HUXKeE 8.

8 8 0ayIoB 3a HK3aMEH U OIICHKA 3a padOTy B ceMecTpe He
HIKE 6.

7 6au10B 3a 9K3aMeH U Oojiee 8§ 6ayIoB 3a paboTy B
cemMecTpe




7 7 6aJUTOB 3a 9K3aMEH U OICHKA 3a paboTy B ceMeCTpe He

HIDKE 5.
Xopoio

6 OayioB 3a 9k3aMeH u Oolee 8 6ayIoB 3a paboTy B
ceMecTpe

6 6 6aJIIOB 3a 9K3aMeH U OIeHKa 3a paboTy B ceMecTpe He
HIDKE 5.
5 GayoB 3a 9k3aMeH u Oosee 7 6ayioB 3a paboTy B
cemMecTpe

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

4 4 Gasuta 3a HK3aMEH U OIICHKA 32 PadOTy B CEMECTPE HE HIKE

YAOBJICTBOPUTCIBHO

3.

3 3 GaJina 3a 9K3aMeH U OIIEHKa 3a paboTy B cemecTpe 3.

HEYIOBJICTBOPUTEIILHO 2 2 Gasuta 3a DK3aMeEH U OIIeHKa 3a paboTy B ceMecTpe 3.
1 1 Gay 3a 2K3aMEH U OLIEHKa 3a paboTy B cemecTpe 3.

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

CryneHThl, JOMYIIEHHbIE K K3aMEHY, OTBEYAIOT HAa BOMNPOCHI OWIieTa, UMesi BO3MOXKHOCTH Ha
MOJATOTOBKY He MeHee | daca. OTBEThI NPEICTABISIFOTCS B MUCBMEHHOM BHE, MO KOTOPBIM
MPOBOAMTCS YCTHOE cOOEceI0BaHUE.

OrieHka 3a OTBET Ha OMJIET BBICTABJISIETCS B COOTBETCTBUU CO CIICIYIOIIUM KPUTECPUSIMU:
CryneHT, HE OTBETUBUIMII MpPaBUILHO HU HA OJUH BONPOC, TONYy4YaeT OLEHKY
HEYIOBJIETBOPUTENHHO (1 miu 2)

CryneHT, OTBETUBIIHI NPaBUIbHO

TOJIKO Ha 1 BOIPOC, MOIYYaeT OLEHKY «YyJOBJICTBOPHUTEILHOY (3 win 4 Oayia), B 3aBUCIMOCTH
OT IMOJIHOTHI IPABHJILHOTO OTBETA M OTBETOB HA APYTUe JOMOIHUTEIbHBIE BOIIPOCHI;

Ha 2 BONpOCA, MOJTY4YaeT OIEHKY «Xopoio» (5, 6 win 7 0auioB), B 3aBUCUMOCTH OT IOJHOTHI
MPAaBUJIbHBIX OTBETOB U OTBETOB Ha JIPYTHE BOMPOCHI,

Ha Bce 3 BOMpoOcCa, MoyvyaeT 8 0amioB («OTIUYHOY») U BOBMOXKHOCThH OTBETA Ha JIOTIOJIHUTEIIbHBIC
BOIPOCHI TOBBIIIEHHON CIIOKHOCTH 7Sl TIOJTYUYESHHsI OLEHKU «OTIMYHOY» ¢ Oamnamu 9 umm 10.

Bo Bpems mpoBeneHus: dK3aMeHa CTYJAEHTBl MOT'YT I0JIb30BaThCsl IPOrpaMMON JTUCLHUIIIMHBI U
cOOpHMKaMU JOMallHMX 3aJaHuil. Y4yeOHOH, y4eOHO-METOAMYECKOW U  CHPaBOYHOU
JUTEPATypOH MOJIb30BATHCA BO BPEMsI dK3aMeHa HE JOIycKaeTcs. Bo BpeMs sKk3aMeHa JOJIKHBI
OBITH TaK)X€ BBIKITFOYEHBI MOOMIIHHBIC TE€TE(OHBI.

[lepen HauamoM SK3aMEHAIIMOHHOM CECCUU CTYJEHTHI MOJIy4atoT [epeueHb BOIPOCOB, OTBETHI Ha
KOTOpble HEOOXOJMMO 3HaTh JUIsl YCHEUIHOM caadM sk3ameHa. dDopMyIupoBKH BONPOCOB B
OuieTax CTyJIEHTHI Y3HAIOT BO BpeMsl KOHCYJIbTaIUil.

CTyneHThl, MOJIYYUBIIME HTOTOBYIO OLEHKY «oTinuuHO» (10) m pemmuBiIIMEe W 3alIUTHUBILNE
3a/1a4M IOBBIIICHHOW CJIOKHOCTH JOMAIIHEro 3aJaHusi, MOTIYT IIOJIYYUTb JOIOJIHUTEIIbHBIE
3a4ETHBIE €IMHUIIBI IO KypCY.




