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CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH
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Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui: 3.T. Mycaes, phd (k.¢h.-M.H.), acCHCTEHT

[Iporpamma obcyxieHa Ha 3acefanuu kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 23.05.2020



AHHOTANMA
[Iporpamma npennaznadeHa s crydeHToB 2 kypca POIID. Ona BkimouaeT B cebs IUIaH JICKIWH,
PEKOMEHTyeMYIO JINTEPaTypy, CBOAKY OCHOBHBIX (DOPMYJI, @ TAKXKe 3a/1a4M U PACCMOTPEHHUS Ha CEeMUHapax
JUISL CAMOCTOSITENILHOTO PEIICHUSI CTYICHTaMH.
B Kypce paccMarpuBarOTCS OCHOBBI CIICIIHATIBHOW TEOPHH OTHOCHTEIBHOCTH M TEOPUH DIICKTPOMATrHHTHBIX
nosiel B cBOOOJHOM ITpOCTpaHCTBE. B mepBoii yacTu Kypca JaeTcsi akcuoMaTuka TeOPHH OTHOCUTEIbHOCTH,
OTKyZla BBIBOJASATCS OCHOBHBIE CJIEJCTBHUS: PEIISITHBHCTCKOE COKpAIllCHWE JUIMHBI, 3aMEIJICHHE BpPEMEHH,
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH, abeppauust cBera. M3maraiorcsi OCHOBBI TEOpUH TEH30POB,
HEOOXOAMMBIC Ul YETHIPEXMEPHOTO ONHMCaHWs PEeNATUBUCTCKUX sBIeHWH. J[lamee paccmarpuBaercs
PENATUBUCTCKAs YacTUIAa B CBOOOJHOM MPOCTPAHCTBE U B IIEKTPOMArHUTHOM mose. DopMyITupyeTcst TeopHst
ANIEKTPOMArHUTHOTO TOJS, M3 JEHCTBUS BBIBOIATCS ypaBHEHHS MakcBelula Kak TPEXMEpPHOM, Tak M B
4eTBIPEXMEPHOM Buze. Pemiaercss psa NPUHIMNUANBHBIX 3aad TEOPHM IOJS: PAcIpPOCTPAHEHUE IUIOCKUX
BOJIH, MYJBTHIIONBHOE PA3JIOKCHUE B DJICKTPOCTAaTUKE M MAarHUTOCTATHKE, M3TyYEHHE SJICKTPOMArHUTHBIX
BOJIH B INTIOJIBHOM MPHOIVKEHUN M PETSITUBUCTCKUMHU 3apsilaMH, PaCCEsTHUE IEKTPOMarHUTHBIX BOJIH.
Kypc ocHOBBIBaeTCst Ha OOIIMX 3HAHHMSIX MaTeMaTH4eCKOro aHaim3a (Teopust (PYHKIMHA OJXHOW M HECKOJIBKUX
MEPEeMEHHBIX, BEKTOp-QYHKIUH, IuddepeHIUpoBaHHEe W WHTETPUPOBAHUE O3THUX (YHKIUH, BEKTOPHBIC
muddepeHIratbpHbIe ONepalii) H TEOpUH TU(PepeHINaTbHBIX YpaBHEHHI (YMEHUE pemaTh OCHOBHBIC THITBI
i depeHManbHbIX YpaBHEHUH), U BO MHOTOM OINHUPAeTCs HAa TPEJICTABICHUS M HABBIKM, IPUBHUTHIC
cryaeHTaM Kadenpoit oouier pu3uky (00Ine 3HAHUS PENIATUBUCTCKON TEOPHU U TEOPHH AIIEKTPOMArHUTHOTO
nons). M3noxkeHHsle pe3yabTaThl HCIONB3YIOTCS B APYTHX Kypcax TEOPEeTHYECKOM (M3MKH: B KBAHTOBOI
MEXaHUKE U CTaTHCTHUYECKOH (hU3MKe, a TaKXKe B psijie KypCcOB IO BEIOOPY.

1. leau u 3apauu

eap AUCUMNIMHBI

Jate cTyneHTaM 3HaHUS HEOOXOAMMBIE JIS ONMUCAHMS PA3TUYHBIX (U3MUECKUX SBJICHHHA B 001acTh
MNPUIOKEHUN CIELUATbHON TEOPUH OTHOCHUTEIBHOCTH, PEISTUBUCTCKOM MEXAHUKHA U KJIACCUYECKOU
MHKPOCKOITMYECKON 3JEKTPOANHAMHMKHN, U METOIBI MOCTPOEHHUS COOTBETCTBYIOIIMX MAaTEMaTHUECKHX
MoJeJiel, II0Ka3aTh COOTBETCTBUE CHCTEMbl IIOCTYJIaTOB, IIOJOKEHHBIX B OCHOBY TEOpUHU
OTHOCUTENIBHOCTH W KJACCUYECKOM DIEKTPOJUHAMHUKH, CYIIECTBYIOIIUM SKCIEPUMEHTAIBHBIM
JAHHBIM, YTO ITO3BOJIIET CUUTATh TEOPHIO JOCTOBEPHOW B 001acTH €€ MpUMEHUMOCTH. [laTh HaBBIKH,
MO3BOJISIFOIINE TOHATh, KaK a/IeKBaTHOCTh TEOPETUYECKON MOJEIM COOTBETCTBYIOIIEMY (pU3HUECKOMY
SIBJICHUIO, TaK U €€ IIPeiesbl IPUMEHUMOCTH.

3agauu AU CHUILIHHBI

* N3ydeHue mareMaTHdyecKoro ammapara CIelMaJbHOM TEOPUM OTHOCUTEIIBHOCTH, PENIITUBUCTCKOM
MEXAaHHMKH U KJIACCHYECKOW MUKPOCKOIMMYECKOM 31EKTPOAHNHAMHUKH;

*  U3Y4YCHHE METOJIOB PEIICHHS 3a/1ad PENSTHBUCTCKOW KUHEMAaTUKU W JTUHAMHUKU U KJIACCHYECKOU
MHUKPOCKOIUYECKON 3JIEKTPOANHAMUKHY;

¢ HU3Yy4YCHUC MCTOAOB ONMMCAHUA CUCTEM 3aPsKCHHBIX YaCTUI] U CO3AaBA€MbIX UMH DJICKTPOMATrHUTHBIX
HOHeﬁ, B TOM 4YHCJIC CUCTEM B3aHMOH€fICTBYIOH1HX C BHCHIHUM J3JICKTPOMAaIrHUTHBIM I10JICM,

¢ OBJIaACHUC CTyACHTAMH MCTOIOB peHHTHBI/ICTCKOﬁ MEXaHHKH U KJIaCCHUYCCKOU MI/IKpOCKOHI/I‘{eCKOﬁ
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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(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 Crnocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT 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 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyONMKAUi U HAy9HO-TEXHUYECKOH TOKYMEHTALUH, B TOM
YHUCIe C MCHONb30BAaHWEM NPUKIAJHOTO 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

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHbIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

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

3HAaThb:

- HOCTyJ'IaTbI W IIPUHIUIIBI crnenraabHON TCOPUN OTHOCUTCIIBHOCTH, peHﬂTI/IBI/ICTCKOI‘/'I MCXaHUKHN U
KJIaCCHYECKOM MHKpOCKOHI/I‘IGCKOfl QJICKTPOJAMHAMUKHN, MCTOABI OIMUCAHUA PCIATUBUCTCKUX YAaCTUL U

CUCTEM 3aps’KCHHBIX YaCTHL,

a TaKXC OJJICKTPOMArnuTHOIO I10JIA, CO34aBa€MOI0 3aps’KCHHBIMU

YaCTHIAMH U B3aHMOJICHCTBYIOIIETO C HUMH;

- OCHOBHBIC YPAaBHEHHUS M CBOMCTBA 3JIEKTPOMArHUTHOTO TIOJIS;

- OCHOBHBIC METO/bI MAaTeMaTHYEeCKOrO ammapara CIIeHUalbHON TEOpUH OTHOCUTEIBHOCTH,
PENATUBUCTCKOM MEXaHWKH U KJIACCHUECKOH 3JIEKTPOIMHAMHUKHU: TPEXMEPHYIO TEH30pHYIO aireopy,
BEKTOPHBIN aHAJIN3 U alllapaT YeThIPEXMEPHBIX BEKTOPOB U TEH30POB;

- OCHOBHBIE METOJbI PELICHUS 3a1ad PEIITUBUCTCKON KMHEMATHKH M JUHAMHKH U KJIACCHYECKON

MHKpOCKOHH‘leCKOﬁ

QJICKTPOANHAMUKH,

BKJTrO4Yas JBUKCHUC 3apSAKCHHBIX qacTull B

SJICKTPOMArHuTHOM I10JIEC U CO3JaHUC T10JIsI CUCTEMAMU 3aps>KCHHBIX YaCTHUII,
- MCTOABI U CIIOCOOBI OIMCAHUS H3JITYYCHUSA ODJICKTPOMAIHUTHBIX BOJH CHUCTCMAMU 3apSIKCHHBIX

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;

- pemarb 3aladd O [BWKEHUM PEIATUBHUCTCKHX 3apsOKCHHBIX YAacTHUI] B 3aJaHHOM BHEIIHEM
ANIEKTPOMArHUTHOM T10JI€ Pa3INYHON KOH(UTYpaIiy;

- MPUMEHATh METOA MYJBTHIIONBHBIX MOMEHTOB JUISI PELIEHUS 3a4ad JJIEKTPOCTaTUKU H

MarHuTOCTaTHuKH,

- peurarb 3aAa4vd PO HMBJIYUCHUC OJICKTPOMAIHUTHBIX BOJIH CHCTCMaMU HCPCIATHBUCTCKU
ABMIKYIIUXCA 3aPsIXKCHHBIX YaCTUIL, UCTIOJIb3Y MYJIBTUIIOJIBHBIC MOMCHTHI,

- pemars 3aJa4d IOpo H3IYUYCHHUE
3apsHKEHHBIMU YaCTHUIIAMH.
BJIAJIETD:

QJICKTPOMAruuTHBIX BOJIH PCIATUBUCTCKUA ABUIKXKYIIUMUCA

- OCHOBHBIMH METOAaMU MATEMATUYCCKOIo allrapara crnenraabHON TCOPUU OTHOCHUTCIIbBHOCTH,
peJ’ISITPIBPICTCKOfI MCXaHHUKH U KJIACCHYCCKOM MI/IKpOCKOHI/I‘leCKOﬁ QJICKTPOAUHAMUKU

- HaBbIKaMH TCOPETUUYCCKOIO0 aHajin3a pCaJibHbIX 3a/iad, CBA3AHHBIX KaK CO CBOMCTBaMHU CHCTEM
3apsIKCHHBIX YaCTUIL, B3aHMOILeI>iCTBy10H.[HX C DJJICKTPOMArHuTHBIM IIOJICM, 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 KOOPJWHAT, IBUXKYIIUXCA OTHOCUTEIBHO 2 2 2
IpyT Apyra.

3 WnTepBan kak Mepa pacCTOSIHUSA B ) ) )
MpOCTpaHCTBE MUHKOBCKOTO

4 Maremarnyeckuid  anmapar  TEOpHH 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 (aAKTBI, JEKallde B OCHOBE ) ) 3
ypaBHEHHUI MakcBeia.
[lpyHuMO HauMeHbLIETO JACUCTBUA U

9 ¢byuknus  Jlarpamxka ans ABYDKEHUS 2 2 3
3apsHKEHHON 4aCTHUIIBl B BEKTOPHOM TIOJI€.

10 | TeH30p 37EKTPOMArHUTHOTO OIS 2 2 2
Ilone xkax MexaHudeckas CHUCTEMa C

11 0ECKOHEYHBIM YHUCIIOM cTeneHei 1 1 3
CBOOOJIBI.

12 DOHeprusi 1 UMIYJIbC 3JIEKTPOMArHUTHOTO ) 5 2
OJIA.
OJIeKTpOCTaTHKa. ITone CUCTEMBI

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

14 MarsHuTHOE 1oJie CHCTEMBI MTOCTOSHHBIX 1 1 )
TOKOB

15 JlBixeHue B CcrlabONEpPEeMEHHBIX U | 1 )
CJ1a00HEOHOPOIHBIX MATHUTHBIX TOJISX.

16 CBoOonHOE BIEKTPOMAarHUTHOE TOJiEe 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 Paccesnue 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. [IpuHuun ortHOocuTensHOcTU. [IpeoOpazoBanue Jlopenua. CymecTtBoBaHue
HpEACIbHON CKOPOCTH pPaclpoCTpaHeHusi curHaioB. IIpuHuun ortHocurensHocTH IlyaHkape—
OliHmTeHa. PensSTHBUCTCKOE CIIOXKEHHE CKOPOCTEH CBETA.

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

PenstuBucTckO€ W3MEHEHHME JUIMHBI JBMXKYIIMXCA MAacIITa0OB U MPOMEKYTKOB BPEMEHHU.
[Ipeueccus Tomaca.

3. lHTepBai kak Mepa paccTOSHUS B IPOCTPAHCTBE MHUHKOBCKOTO

leomerpuveckas uHTepnpeTanus npeodpazoBanuii Jlopenma. Tpu Tuna uHTepBasioB. [lpuumHHO-
CBSI3aHHBIE COOBITHSL.

4. Marematuyeckuii arrapar TCOpun OTHOCUTCIIbBHOCTH.

CBoiicTBa BeKTOPOB U TeH30poB. CkansgpHoe npousseaeHue. [IpusHak BekTopa. 4-BEKTOPBI CKOPOCTH
W yCcKOopeHHs. MarpuuHblii TeH30p. UeThIpeXMepHBIH 00beM.

5. IIpuHIMI COOTBETCTBUS.

VYpaBHEHUS! MEXaHUKH. 4-BEKTOP CUIIBL. 4-BeKTOp UMIyabca. JlepekT Macchl Ui COCTaBHBIX CHCTEM.
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.

CBoiicTBa CHMMETpPUHM ypaBHEHHWH MakcBeiula OTHOCHTENBHO HPOCTPAHCTBEHHOTO OTPAXKEHHS M
oOpamenuss BpeMeHH. CKalsipHbIA M BEKTOPHBIA TOTeHIMANbl. [paaueHTHas (kKamuOpoBOUYHAs)
WHBAPHAHTHOCTh. YcioBue JlopeHna. VYpaBHeHHE JUIS TOTCHLIMAIOB W HMX PEISATHBHCTCKAS
KOBapHAHTHOCTb.

9. IlpuHnun HanMeHbIero AecTBus U GyHkws Jlarpanka I ABMKEHUS 3apsDKEHHON YacTUIBI 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

JyanpHbli TeH30p. PensTHBHCTCKas KOBapHaHTHAs 3allMCh ypaBHEHHWH MakcBemia M ypaBHEHHS
JIBYDKEHUS 3apsDKEHHON YacTUIBI B 3JIEKTpOMarauTHoM monie. [IpeoOpazoBanue noneid. MTHBapuaHThHI
IIOJI M MIX CIIENCTBHA. [[BHKEHME 3apsKEHHOM YacTHIBI B MATHUTHOM I10JIE U B IEPIICHIUKYIIAPHBIX
Apyr

JpYyTy NIEKTPUUECKOM U MarHUTHOM IOJIAX

(IH|>|E].

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



HeiictBue u ¢yHkuus Jlarpamka Juist SIEKTPOMAarHUTHOTO TONst. BBIBOI BTOpOW Naphl ypaBHEHHH
Makcsenna.

12. DHeprus U UMITYJIbC HIEKTPOMArHUTHOTO OIS

[InotHOCTE TOTOKA 3HEpruu. Bexkrop YMoBa—IloliHTuHra. Ten3op HanpspkeHui. ENMHCTBEHHOCTH
peleHnid ypaBHeHnd MakcBeia.

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

[Tone numnons u xBagpynois. Cuctema 3aps0B BO BHEIIHEM I10JI€: 3HEPIUs JUIOJSA U KBaJpyIOis B
ANIEKTPUUYECKOM I10JIe. DHEPIrus B3aUMOJACHCTBHA ABYX JHUIIOJICH.

14. MarautHO€ 1oJIe CUCTEMBI IIOCTOSIHHBLIX TOKOB

YepenHenue OBIKEHHUS TOYEYHBIX 3apsAI0B MO BpeMeHHW. MaruutHbiii MomeHT. [lone MarmutHOro
nunosia. [MpoMarHuTHOE OTHOIIEHUE. DHEPIUs MarHUTHOIOIUIIONS BO BHELIIHEM MarHUTHOM IIOJIE€ U
MOMEHT CHJI, JEHCTBYIOIMX Ha Hero. [Ipeneccrs MarHuTHOro MOMEHTa BO BHEIIHEM noie. Teopema
Jlapmopa.

15. JIsmxkenue B c1abomepeMeHHBIX U CI1a00HEOTHOPOIHBIX MATHUTHBIX TIOJISIX.

Annabarudyeckuil MHBapuaHT. MarHuUTHbBIE 3€pKaja M MPUMEphl OCYLIECTBICHUS UX B NPHUPOAE U
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.
KBasucranmonapHasi W BOJHOBasi 30HBL. YIVIOBOE paclpelelieHHe M MOJSpU3alMs JUTOIBHOTO
U3JTyYCHUS.

18. CHHXpPOTPOHHOE H3JIyYCHHE B YIBTPAPEISTUBUCTCKOM Cliy4ae (IOJNHAs WHTEHCUBHOCTh U
YIJIOBOE pacIipeesICHUE).

HJ’II/IHa KOTCPCHTHOCTHU. PacnpeueneHI/Ie IO  49acCToTC (Ka‘-IGCTBeHHO) . KBa,I[pyHOJ'ILHOG 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. @®opmyna Tomcona, Poms B actpodusuke. Ilpeaens
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)

WnauBuayansHas paboTa MpearnoiaraeT caMOCTOSTEIbHOE BBIMOMHEHHE CTYACHTOM OINPENEIeHHOTO B
«3ajanun» HaOopa yNpaKHEHUH W 3aJlad B COOTBETCTBHU C TEMAaTHKOW CeMWHApCKUX 3aHsTwid. [Ipu
HEOOXOAMMOCTH CTYACHT TMOJy4YaeT KOHCYJIBTALMIO IO BBIIOJHEHHIO OTHENBHBIX 3alad y
[IperojaBareisl BEIYLIEro 3aHATHS Kak BO BpPEMs IIPOBEAEHUS CEMUHAPCKUX 3aHATUH, TaKk U BO
BHEYPOYHOE BpEMsl IO COIVIACOBAHMIO C IperojaBareieM. «3aJaHue» pa3’aeTcsl BCEeM CTYIEHTaMm B
BU/ie y4eOHO-METOANYECKOT0 MaTepHaia, COIEpKallero MporpaMMy Kypca M yNpakHeHHUs, U 3a7adu,
BKJIIOYCHHBIC B /IBa JOMALIHHMX 3aJaHusl. PyKOBOACTBO M KOHTPOJb 32 CAMOCTOATENBbHOH paboToif
CTyA€HTa OCYILECTBIseTCA B (OopMe MHIMBHIYAIbHBIX KOHCYIbTaruid. Ilpm 3arpyaHeHHM W3ydeHUs
OTAETBHBIX TEM WJIM BOIPOCOB, CIleAyeT oOpamarbcs 3a KOHCYJIbTaUMsAMHU K JiekTopy. Jomyck k
9K3aMEHY NPOBOAMTCS MperoaBaTesieM 110 UToraM padoThl CTyAEHTa B CEMECTPE B ClIyyae yCIEIIHOTO
OCBOCGHUS JUCLUUIUIMHEL. B ciiydae ecnu CTylieHT He yCBOMJI TUCLMILIMHY, U PE3YJbTaThl €ro paboThl B
CEMECTpPE OKa3aJlUCh HEYHNOBIETBOPUTENbHBIMHU, IPOBOAUTCS JOIOIHUTEIIBHBIH ONPOC Ha IpEeaMeET
BBISIBJICHUS] 3HAHMWA. J[OMONMHUTENBHBIM ONPOC MPOBOAWUTCA B BHJE TECTOB, COAEPIKAHUE KOTOPBIX
IIOJIHOCTBIO COOTBETCTBYET COACPMHAHMIO TECTOBBIX OIIPOCOB CTYAEHTOB B TedeHUE cemecTpa. OueHka
YPOBHSI CTYAEHTOB JUIsl JOIyCKa K 9K3aMEHY CKJIaJbIBAE€TCA U3 OLICHOK TPEX MO3ULNN: 3HAHUM, YMEHUI
U HaBbIKOB. 3HAHUS CTYAEHTOB OLEHHMBAIOTCS B pE3YyJbTare IMPOBEACHUS EKEHEIENILHOIO OIpoca
npoiaeHHoro Marepuaia. Onpoc NpoBOAUTCS B MUCbMEHHON (JOpME B BUAE TECTOBBIX BOIIPOCOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 2

KBaJIH(UKALUS: OakanaBp
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 aHamM3upoBaTh MOCTABICHHYIO 3ajady,
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 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

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

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyONMKAUi U HAy9HO-TEXHUYECKOH NTOKYMEHTALUH, B TOM
YHUCIE€ C MCHONb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOIO
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

[1IK-4.1 3naer yncneHHbIe MOPAIKH BEITMYHUH, 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 W IIPUHIUIIBI crnenraabHON TCOPUN OTHOCUTCIIBHOCTH, peHﬂTI/IBI/ICTCKOI‘/'I MCXaHUKHN U
KJIaCCHYECKOM MHKpOCKOHI/I‘IGCKOfl QJICKTPOAMHAMUKH, MCTOABI OIMUCAHUSA PCIATUBUCTCKUX YAaCTHUL U

CUCTEM 3aps’KCHHBIX YaCTHI,

a TaKXC OJJICKTPOMArHuTHOIO II10JIA, CO34aBa€MOI0 3aps’KCHHBIMU

YaCTHIAMH U B3aHMOJICHCTBYIOIIETO C HUMH;

- OCHOBHBIC YPAaBHEHHUS M CBOMCTBA 3JIEKTPOMArHUTHOTO TIOJIS;

- OCHOBHBIC METO/bBl MAaTeMaTH4YEeCKOrO ammapara CIIeHUalbHON TEOpUH OTHOCUTEIBHOCTH,
PENATUBUCTCKOM MEXaHWKH U KJIACCHUECKOH 3JIEKTPOIMHAMHUKHU: TPEXMEPHYIO TEH30pHYIO aireopy,
BEKTOPHBIN aHAJIN3 U alllapaT YeTHIPEXMEPHBIX BEKTOPOB U TEH30POB;

- OCHOBHBIE METOJbI PELICHUS 3a1ad PEIITUBUCTCKON KMHEMATHKH M JUHAMHKH U KJIACCHYECKON

MHKpOCKOHH‘leCKOﬁ

QJICKTPOANHAMUKH,

BKJTrO4as JBUKCHUC 3apSAKCHHBIX qacTuIq B

SJICKTPOMArHuTHOM I10JIEC U CO3JaHUC TT10JISI CUCTEMAMU 3apsI>KCHHBIX YaCTHUII,
- MCTOABI U CIIOCOOBI OIMCAHHS H3JITYYCHUSA ODJICKTPOMAIHUTHBIX BOJIH CHUCTCMAMMU 3apPSIKCHHBIX

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;
- pemarh 3aJayd O JBHXKCHUU PEISITUBUCTCKUX 3apsDKEHHBIX YacTHULl B 3aJaHHOM BHEIIHEM
3JIEKTPOMArHUTHOM I10JI€ Pa3IMYHON KOH(UTYpaLuy;
- IPUMEHATh METOJ| MYJBTUIIOIBHBIX MOMEHTOB JJIs PpELICHUs 337ad NIEKTPOCTAaTHKU U
MarHUTOCTaTHKY;
- pelmarh 3aaud [P0 M3Iy4YEHUE NIEKTPOMArHUTHBIX BOJH CHCTEMaMHM HEPENSTUBUCTCKU
JBIKYIIUXCA 3aPSKEHHBIX YACTHUL, HCIIOJIB3YSI MYJIBTUIIONBHBIE MOMEHTBHI;
- peliarh 3alauyd IMpo HU3IYUYCHHE OHJIEKTPOMATHUTHBIX BOJH PEJIATUBUCTCKU JIBUKYLIMMUCS
3apsyKEHHBIMHA YaCTHUIIAMH.

BJIaJeTh:
- OCHOBHBIMH METOAAMH MaTEMaTHYECKOIO ammapara CIeUalbHOW TEOPUH OTHOCHUTEIBHOCTH,
PEIATUBUCTCKON MEXAHUKU U KIIACCHUYECKONM MUKPOCKOIIMYECKOM ANEKTPOJAUHAMHUKY;
- HaBBIKAMHU TEOPETUYECKOTO aHAJIM3a PEAJBbHBIX 3a]ad, CBA3aHHBIX KAaK CO CBOMCTBAMHU CHCTEM
3apsDKEHHBIX 4acTHLl, B3aUMOAEHUCTBYIOLUIMX C JIEKTPOMArHUTHBIM II0JIEM, TaK U CO CBOMCTBaMHU
CaMoro NMEKTPOMArHUTHOTO IOJISA, CO3/1aBa€MOT0 3aPsKEHHBIMH YaCTHUI[aMHU.

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



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:

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

3agaua 2 (7). OnpesenuTs IOPOroByIO SHEPTHIO Peakiun P+ P —> P+ p+7° B cucreme
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 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)
cucreMsl K,
(b) (7) snexkrpuueckoe u MarHuTHOE Mosie B cucreme K,

(c) (12) a Taxke mokasare, 4yTo mTpuxosanusie [ ¢'(t,X,y,z) =0, A (t,x,y,2) =

= (-cEt, 0, 0) ] u HemrrpuxoBannbie [¢t, Xy, 2) u A (t, X, Y, Z) ] moTeHIMAaIbL,
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 OaiuioB mpumepa
KOHTPOJIbHOM paboThl paBHa 50.

Konkpertnsie ycioBust Habopa 6auioB 3a paboOTy B C€MeCTpe MOTYT 3aBUCETh OT JIEKIIMOHHOTO
MOTOKA U OTIPeNeNAI0TCs JIEKTOpoM. OOLIM OCTaeTCsl cielyolee MPaBmuiIo.

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 KOHTposibHbIX (Hampumep, 100 GamnoB). Kpome Toro 3a pemieHue 3amau
MOBBIIIEHHON CJIOXHOCTH JIOMAIlTHeTO 3aJaHusl CTYIEHT MOXKeT HalOpaTb mpemMHuaigbHble (
OOHyCHBIE) OauTbl 1Mo ABYM 3amanusiM (Harmpumep, 30 G6ammoB). [lomHbil Gamn oneHUBaeTCs B
naHHOM ciydae cymmoil 230 6amnoB. Ilo pesynbraTaM HTOrOBOTO pEHTHHIa CTYAEHT MOXKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OIICHUBAETCSI B % OTHOCHUTEIIFHO MOJTHOTO Oajia.



Ornenka 3a paboTy B ceMecTpe BBICTABISIETCS B COOTBETCTBHH CO CXEMOH, MPUBEACHHON B
cienyronieM paszzaene. CTyACHT AONMYyCKaeTcsl K dK3aMeHY NPU YCIOBHU CHAYM JIBYX 3aJaHHH H
OIICHKH 32 pa0doTy B ceMecTpe paBHOM Uiy Ooubiieit 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 BOIIPOCAMH Takoke U 3agaun. Popma Omiiera onpeaernsercs 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.

Tunuunas popma Ounera comepxkut 3 Bompoca. [Ipumep TunmuHOU (Gopmbl OMIIeTa U3 Tpex
BOIIPOCOB MPHUBEIICH HUXKE:

1.YpaBHeHUE PENATUBUCTCKON MEXaHUKU. YeThIpe-UMITYJIbC U YEThIpE-CUIIa.
2. MarHuTHBI MOMEHT. [ MipOMarHuTHOE OTHOIICHHE. MarHUTHBI MOMEHT KOHTYPa ¢ TOKOM.

3. Beruuciute div

—d(t_RR/C) ,rme R= ‘r—r".

4. Kputepuu oueHUBaHUS
4a. Kputepuu oneHnBaHus (OleHKa 32 padoTy B ceMecTpe)

OreHka HaGpannbie 6amib

otiinyHo (10) 6omee 90%
OoTIN4HO (9) oT 80% 10 90% BKIIFOUUTEIHLHO
xopomio (8) ot 70% 1o 80% BKIIIOUUTEITEHO
xopoto (7) ot 60% 10 70% BKIIFOUUTEIBLHO
xopoto (6) oT 50% 10 60% BKJIFOUUTEILHO
YAOBJIETBOPUTENHHO (5) oT 40% 110 50% BKIHOUUTEIBHO
yJIOBJIETBOPUTENHHO (4) ot 30% 1o 40% BKIIOUHUTENLHO
YAOBJIETBOPUTENHHO (3) oT 20% 110 30% BKJIIOYUTETHHO

HeyoBieTBOpUTenbHO (2) | He momyuyeHa yqoBineTBOpUTENbHAS OIEHKA B IEPHOJ
3aueTHOM ceccuu. TpeOyeTcs TOMOTHUTEIBHOE
TECTUPOBAHUE

CTyneHThl, MONMYYHBINKE 32 pabOTy B ceMecTpe K Hayally 9K3aMEHAI[MOHHOW CECCHM OIEHKY
«HEYIOBIIETBOPHUTEIbHO» (MeHee 20% ycBOeHHMsI MaTepuaiia), WM He CAaBIIHEe 00a 3aaaHus,
CUMTAIOTCd 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:

OneHka banel Kpurepun
10 10 6aToB 3a SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
HUXeE 8.
OTan4HO 9 6ayutoB 3a sx3ameH u 10 6aymioB 3a paboTy B cemecTpe
9 9 GannoB 3a 9K3aMeH U OIleHKa 3a paboTy B ceMecTpe He
HIKe 8.




8 8 OayToB 3a SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
HUXeE 6.

7 GauioB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe

7 7 GaJuIoB 3a 3K3aMEH 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 OIleHKa 3a pPaboTy B ceMecTpe He
HUXKE 5.

5 6ayutoB 3a 3K3aMeH u Oosiee 7 6aIoB 3a paboTy B
ceMecTpe

Xopoio

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
YAOBJIETBOPUTEIBHO HUXKE 3.

3 3 Gasina 3a HK3aMeH U OlIeHKa 3a paboTy B cemecTpe 3.

N

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

1 1 Gasut 3a BK3aMeH M OlLIeHKa 3a paboTy B cemecTpe 3.

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

CryneHThl, JOMYIIEHHbIE K 9K3aMEHY, OTBEYAIOT HAa BOMPOCHI OWIieTa, UMes BO3MOXKHOCTb Ha
IMOoATrOTOBKY HE MCHECC 1 gaca. OtBeTHI MNpeaACTaBJIAOTCA B INHUCbMCHHOM BH/IC, IO KOTOPBIM
MPOBOAMTCS YCTHOE cOOEceI0BaHUE.

OreHka 3a OTBET Ha OWJIET BBICTABIISICTCSI B COOTBETCTBHH CO CIICAYIOIINM KPHTECPHUSIMHU:
CryneHT, HE OTBETUBUIMII MpPaBUILHO HU HA OJUH BONPOC, TONYy4YaeT OLEHKY
HEYIOBJIETBOPUTENHHO (1 miu 2)

CTyneHT, OTBETUBIIUI MPABUIHHO

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

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

Ha Bce 3 BOMpoOca, Moxy4yaeT 8 0amuioB («OTIUYHO») U BOBMOXHOCThH OTBETA HA JIOMOJIHUTEIbHBIE
BOIPOCHI TOBBIIIEHHON CIIOKHOCTH 7Sl TIOJTYUYESHHsI OLEHKU «OTIMYHOY» ¢ Oamnamu 9 umm 10.

Bo Bpems mpoBeleHus dK3aMeHa CTYAEHTBI MOTYT IOJI30BAaThCA NMPOrpaMMON TUCLUIUIMHBI U
cOOpHMKaMu JOMAallHMX 3aJaHuil. Y4yeOHOH, y4eOHO-METOAMYECKOW U  CHPaBOYHOU
JUTEPATypOH MOJIb30BAThCS BO BPEMsI dK3aMe€Ha HE JIOoMycKaeTcs. Bo BpeMs sK3amMeHa JOJIKHBI
OBITH TaK)X€ BBIKITFOYEHBI MOOMIIHHBIC TE€TE(OHBI.

[lepen HauamoM SK3aMEHAIIMOHHOM CECCUU CTYJEHTHI MOJIy4aroT MepeueHb BOIPOCOB, OTBETHI Ha
KOTOpble HEOOXOJMMO 3HATh JJs YCHEUIHOW caayu sk3ameHa. DopMymupoBKH BOIPOCOB B
OuieTax CTyJIEHThI Y3HAIOT BO BpeMs KOHCYJIbTAIHil.

CTyneHThl, MOJIYYMBIIME HTOTOBYIO OLEHKY «oTiauuHO» (10) m pemmBiIIMe W 3alUTUBIINE
3a/1a4M IOBBIIICHHOW CJIOKHOCTH JOMAIIHEro 3aJaHusi, MOTIYT IIOJIYYUTb JOIOJIHUTEIIbHBIE
3a4ETHBIE €IMHUIIBI IO KypCY.




