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PaGouas nporpamma aucumruimHbel (MOAyas) pa3paboTaHa B COOTBETCTBHM C  CAMOCTOSTENLHO
ycranosaenneiM MI'Y  oOpasosarenshbim  crangaprom (OC MIY) s peanmsyembix OCHOBHBIX
npoeccHonanbHbIX 00PA30BATENLHBIX NPOrPaMM BhICLIEro 06PaZOBAHNA N0 HANIPABICHHIO NOATOTOBKH

01.03.02 «ITpnknaanan matemaTika n uadopmarikay B peaaxuun npukasa MI'Y or 30 asrycra 2019 r
(8 penaxuum npukaza MI'Y or 11 cenrsbps 2019r Ne1109)

"oa (ronst) npuema Ha obyvenne: ¢ 2019 .

Kype - 2
cemecmper — 4
savemnnix eounuy - 4

ARAVCMUNCCRUX yacos — 72, 6 m.y.

Aexyuit — 36 vacoe

npakmuyeckux auamui - 36 vacoe

DOpMa NPOMENCYMOYHOT AMMECManun;

akIamen 6 4 cemecmpe



1. Mecto aucuuniaunbl (moayJisi) B crpykrype OIIOII BO.

Kypc «Onexrponunamuka», uyutaemblidi B 4 ceMeCcTpe CTYIEHTaM HaIlpaBJICHUS IOJIrOTOBKHU
01.03.02 «IIpuxmagHas mMaTremMatuka U WHPOPMATHKA», MPEACTABISET COOOM 4acTh OCHOBBI (BMECTE C
KypcoM «DIJIeKTPOAMHAMHKAY) JJIsl BCETO JajbHEiero ooyueHus. B HeM BBOASTCS OCHOBHBIC METO/IBI
TEOPETUYECKOTO OMHUCAHMS, pacueTa, KauyeCTBEHHOTO M KOJIMYECTBEHHOTO aHaliu3a JUHAMHYECKUX
cUCTeM, o0IIre I JTF0ObIX (PU3NUECKUX cUCcTeM. MaTreMaTuuecKoi OCHOBOW Kypca SIBJSIIOTCS pa3aeiibl
Kypca MaTeMaTHKH, BKJIOYas, B YACTHOCTH, MaTE€MaTUYECKUM aHAIN3, AHAIUTUYECKYIO T€OMETPHIO,
JUHEUHYIO anre0py, Teoputo GyHKINUNA KOMIUIEKCHON nepeMeHHOU, quddepeHInaibHble YpaBHEHUS.

2. BxoaHble TpeOGOBaHMS IS OCBOEHUS IUCHUIJIMHBI (MOIYJIs1), MPeIBAPUTEIbHBIE YCI0BHUS
(ecsiu ecTh).

VcmentHoe ocBOSHHE JUCHUIIIIHUH I10 BBICIIICHI MaTeMaTHKeE.

3. Pe3yabTarhl 00y4YyeHHs] MO IHCHUIUIAHE (MOIYJI0), COOTHECEHHbIe ¢ TpedyeMbIMHU
KOMIIETEHIIMSIMUA BBINYCKHUKOB.

[Tnanupyemsble pe3ynbTaThl 00ydeHHsI 10 AUCHUIIIIMHE (MOJYIIIO):
3HaTh:

TTOHATHS

- DNeKTpoCcTaTHKa U MarHUTOCTATHKA

- [Inockue Bonnbl. [loTenimans! JInenapa-Buxepra. bivkHsg 1 BOJTHOBast 30HBI.

- V3nydenue HepeaITUBUCTCKUX YACTHIL, IBMKYIIMXCS 0 3alaHHOMY 3aKOHY.

- V3nydeHue 4acTull mpyu CTOJIKHOBEHUU.

- PaccesHue anekTpoMarHuTHBIX BoJIH. CHila Ty4uCTOrO TPEHHUS.

- [Ipeo6pazoBanus JlopeHia.

- TeHzop 31eKTPOMarHUTHOTO HOJISI.

- JIBmxeHue 3apsyKEHHBIX YaCTHI] B 3JIEKTPOMArHUTHBIX MOJIAX. IHTerpasbl ABMKEHUS.

- Tenzop sueprum — umirysnbca. M3nydenue 6pICTPO ABMKYIIUXCS 3apsiIOB.

- DJIEKTpOCTaTHKA TPOBOIHUKOB. MeTo 1 n300pakeHH.

- [loTeHMaibl 1 eMKOCTH.

- KpaeBble 3a1auu 31eKTpOCTaTUKU

- Cuuibl, IEHCTBYIOIIME Ha IUAJIEKTPUK BO BHEIIHEM IIOJIE.

- CranioHapHbIe TOKH B TPOBOTHUKAX.

- UanykTuBHOCTD. CHUITBI M DHEPTHS B3aUMOICHCTBUS.

- CkuH-3(dexr.

- KBasucranuonapHsie SIBICHUS B POBOIHUKAX.

- DJEKTPOIMHAMUKA JBMKYIIUXCS CPE/I.

- KomIekcHas 1uaneKTpuieckasl IpOHUIIAEMOCTb.

YMmerTs:

- IPUMEHSTH U3YyYEHHBIE METOIbI IIPY PELIEHUH 3a/a4.
Bnaners:

- 3aKOHaMH COXPaHEHUsI IPU B3aUMOJEHCTBUU YaCTHII.

- ypaBHEHUAMH JABIKEHUs B (popme Jlarpanxka.

mMmets onbIT:
- mpuMeHeHus nmpeoOpazoBanuii JlopeHna B 3a1a4ax IEKTPOJMHAMIKHY.
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4. ®opmat 00y4eHHsI — KOHTaKTHBIH.

5. O0beM TMCHMILIMHBI (MOXYJIfA) cocTaBisieT 4 3. €., B TOM 4YHCIIe 72 aKkaJleMHUYECKHX dYaca,
OTBEJICHHBIX Ha KOHTAKTHYIO pabOTy OOydarolmumxcs C TMpernojaBaTeieM (ayaIuTopHas Harpyska), 72

aKaJIeMUYECKUX 4aca Ha CaMOCTOATENIbHYIO paboTy 00yJaroIIiXCs.

6. ConepxaHue TUCHUILUIUHBI (MOIYJs), CTPYKTYPHMPOBaHHOEe MO TemaMm (pa3aeiam) ¢

YKazaHueM OTBECICHHOI0 HA HUX KOJIMYIECTBA AKAACEMUICCKUX YaCOB M1 BUAbI y‘-leﬁl—[l)IX 3aHSTHIL.

6.1. CTpykrypa IMCUMIUIMHBI (MOAyJsl) mo TemMaM (pa3jesiaM) ¢ YKazaHHEM

OTBCACHHOI'0 HA HUX KOJIHYECTBA AKAACMHUYCCKUX YAaCOB U BH/IbI y‘leﬁHbIX 3aHSATHIA.

HaumenoBanue HomuHaJIbHBIE TPYA03aTPATHI 00YYAIOIIET0CSI
pasgenoB u TeM | KonrakTHas padora CamocrosiTeJbHAast " =
AUCHMILINHBI (pa6ora BO pabora o0yualomierocsi, 51 g
(MoayJisn), B3alMO/IEHCTBUH C aKajgeMHu4ecKue g =
npernoaaBaresem) 4acel = Z = B
®opma Buabl KOHTAKTHOM 5 : § T
NMPOMEKYTOYHOM pa6oThl, = 8282
aTTecTalliy 10 | aKa/JleMHYeCKUe YaChl E i 3 q;)
JMCIMILINHE o o = 5 ::: =
(mozytio) = O = O 2 5 > E
EE% E 2% ) =
& 0 5 & &5 = s
S5E| ZEG g g
o Q_M) o =
= 3
5 cemectp
YpaBHeHHst Koncynp | Pemenue 6 16 -
AJIEKTPOMAarHuTH. | Tauuu, 5 | 3amad, 5
0JIs
CranroHapHbIe Koncynp | Pemenue 6 14 -
AJIEKTPOMArHuTH. | Tauuu, 4 | 3amgad, 4
0JIs
OnexrpoMarHutH. | Koncyns | Pemenne 7 17 -
BOJIHEI Tauuu, 5 | 3agady, 5
Cren. Teopust Koncynb | Pemenue 7 17 KontponbHas
OTHOCHUTEIIbHOCTH | Taluu, 5 | 3agady, 5 pabota
3apsia B Koncyns | Pemenue 6 14 -
ANIEKTPOMAarHuTH. | Tauuu, 4 | 3agad4, 4
roJie
Paccesnue Koncyns | Pemenue 7 17 -
JJEKTPOMAarHuTH. | Tauuu, 5 | 3amad, 5
BoJiH. Cuna
JTY4UCTOTO
TPEHHUS.
Tenszop sneprun- | Koncyns | Pemenne 6 16 -
HMITYJIbCA Tanuu, 5 | 3agady, 5
6 cemecTp
Onexrpocratuka | Koncyns | Pemenne 7 17 -
MPOBOJHUKOB Tanuu, 5 | 3agady, 5
Onexkrpocratuka | Koncyns | Pemenne 7 17 -




JIMBJIEKTPUKOB Tanmuu, 5 | 3agad, 5
Marnutocratuka | KoHcyns | Pemenue 6 14 KontponsHas
tauuu, 4 | 3aga4, 4 pabota
OnextpoauHamuk | Koncyns | Pemenune 7 17 -
a JBIKYLIUXCS Tanmuu, 5 | 3agad, 5
cpen
Ksasucranmonapu | Koncyns | Pemenue 6 14 -
bI€ SIBJIEHUS B Taumu, 4 | 3amaq, 4
MIPOBOTHUKAX
OnextpoauHamuk | Koncyns | Pemenue 7 17 -
a JBIKYIIUXCS Tanuu, 5 | 3agad, 5
cpen
Kommuiekcnas Koncyns | Pemenue 7 17 KontponsHas
JIWBJIEKTpUYecKas | Tauuu, 5 | 3amad, 5 paborta
MIPOHUIIAEMOCTh
Pacnpoctpanenue | Koncyns | Pemenue 6 14 -
AJIEKTPOMArHUTHBI | Tauuu, 4 | 3amad4, 4
X BOJIH B
MPO3PaYHBIX
cpenax
Hpyrue Buasl - - - - -
CaMOCTOSITENIbHOU
paboTsl (Ipu
HaJU4HH):
Hanpumep,
KypcoBas paborta,
TBOpUECKas
pabora (dcce)
36 36 138

[TpomexxyTounast 6 6

aTTecranus
(3auem(vt) u (unu)

9K3aMeH(bl))

Hroro 144

6.2. Conep:xkanue pa3eyoB (TeM) THCIHHIIMHBI.

Nen/n | Hammenoanue pasaenos (Tem) aucuumuiuael | Coepanue pasaenos (TeM) ANCHUIUIMH

Jlexun

1.
YPaBHEHI/Iﬂ IJICEKTPOMArHUTHOI O IMOJIs.

OCHOBHBIE MaTeMaTHYECKHUE COOTHOIIECHHMS,
UCTIOJIb3yeMble B KJIacCUYECKOM
JNEKTPOANHAMUKE. YpaBHEHUs MakcBesa
B JuddepeHInanbHON M MHTErpajlbHOU

dopme
Cuna Jlopenia. 3akoH coxpaHeHHs 3apsijia U

3aKOH COXpPAaHCHUA OHEPTUn B
SJICKTPOANHAMUKE.

Ces3p mozeil u moTeHnuanoB. KamuOpoBka
JlopeHua u ypaBHEHUs [ IOTEHUUAIOB B
ATON KanmuOpoBke. Pelienne ypaBHEHHA TSt
MMOTEHIIMAJIOB B BHJEC 3aIa3dbIBaroOIuX




IIOTCHIINAJIOB.

CranmonapHbie
noJIsl.

JICKTPOMATIHUTHBIC

VYpaBuenue JUISE MMOTCHIINAJIA
AJEKTPOCTATUUECKOTO TIOJISI U €r0 PEIICHUE.
Paznoxxenne MMoTCHIIANa
AIEKTPOCTATUYECKOTO OJISt o
My.HI)TI/IHOJISIM.

DNEKTPUYECKUM JUTIOJIBHBI MOMEHT U €ro
nojye. [loTeHnman W HaNpsKEHHOCTh MOJIA
AIEKTPUYECKOTO AUIOJISA B AJIEKTPOCTATHKE.

OHeprust JUMNOJS BO BHEIIHEM IOJeE.
DONEeKTpUUECKUN KBaJpYIMOJIbHBIH MOMEHT U
€ro mose. OHEpPrus 3JEKTPOCTATHYECKOIO
noyis. OHEepruss M Cuia B3aUMOJEHCTBUS
JBYX YIOAQJICHHBIX TOUEYHBIX 3apsI0B.

YpaBHeHUsI 1 BEKTOPHBIX MOTEHIIMAJIOB.
BekTtopHbIi TOTEHIMAT B HANPSHKEHHOCTH
MMOJs MArHUTHOTO JHUIIONSI B  CTaTHKE.
OHEePrusi HOCTOSTHHOTO MAarHUTHOTO MOJIA.

3HCKTp0MaFHHTHble BOJIHBI.

CBONCTBAa  IJIOCKHX  DJIEKTPOMATrHUTHBIX
BOJTH. 3ana3apIBaroUIe  MOTEHIMAJIBI.
[Torenmmans JInuenapa-Buxepra.
dusuyeckue  yciIOBHS — NPUMEHHMOCTH
MYJIbTHUIIOJIEHOTO pasnnoKeHus Ui
U3TY4aIOLINX CUCTEM.

DJIeKTPUYECKOE  JTUIOJBHOE  H3IIyYCHHE.
MaruautHOE JTATIOJIEHOE M3ITyYCHHE.
IToTenumansl, HaNpsHKEHHOCTH  TIOJIEH,
WHTEHCUBHOCTh W YTJIOBOE pacIpeieiieHue

QJICKTPHUYCCKOI'O0 JUITIOJIBHOI'O U3TYUCHUA.

Cuia paananiuOHHOT'O TPCHUA B
HEPCIATUBUCTCKOM HpI/I6J'II/I)KeHI/II/I.
Paccesnue QJICKTPOMArduTHBIX BOJIH Ha
H30TPOIMTHOM I'apMOHHNYCCKOM OCHUJIJIATOPC.

ChneununajabHas TEOPUHA OTHOCUTC/IBHOCTH.

[Tpunnun otHocuTenbHOCTH. WHTEepBan u
coOctBeHHoe Bpemsl. [IpeoOpa3oBanus
JlopeHua Ui KOOpAMHAT-BPEMEHH B 3-
MEpHOM Buje. PensaTuBucTckuii 3akoH

CJI0KEHHUSI CKOPOCTEM.

[Tpeobpa3zoBanus JlopeHua JUTS
YETBIPEXMEPHBIX BEKTOPOB. 3aKOHBI
npeoOpa3oBaHus HaIPSHKEHHOCTEH
IEKTPOMATrHUTHOTO TIOJIAL. Tenzop
IEKTPOMATrHUTHOT O T10JIs1 u ero
WHBApUaHTbl. TeH30psl B IPOCTPAHCTBE
MUHKOBCKOTO.

3apsa B 51€KTPOMATHUTHOM TI0JTe. YersIpexMepHBIT MOTEHIHA IOJIAL.

VYpaBHeHMsI [BWXKEHUS 3apsAa B IIOJIE.
KanuGpoBouHast ”HBapHMaHTHOCTb.

I[BI/I)KGHI/IC 3apsaga B ITIOCTOSAHHBIX




OJHOPOJHBIX BJICKTPUUICCKOM M MArHUTHOM
IIOJIAX. TeH30p OJICKTPOMAIrHUTHOTO ITOJIA.

[IpeobOpazoBanus
WMHBapuaHThI NOJIA.

Jlopenua mis  mods.

Oyukuua  Jlarpanxka — pensITUBHCTCKOU
3apsKEHHOW  4YacTUIbl  BO  BHELIHEM
AJIEKTPOMarHUTHOM  HoJie.  YpaBHEHHs
JBIOKeHUs B popme Jlarpamka.

Paccessnue JJNICEKTPOMArHUTHBIX  BOJIH.

Cuiia JIy4ucTOro TpeHus.

Paccesnue  yMHEMHO — MOIAPU30BAHHOMN
IJIOCKOM  3JIGKTPOMarHUTHOM  BOJIHBI  HA
MU30TPOITHOM TapPMOHUYECKOM OCLHUIUIATOPE.
Cuna JIy4ucToro TpeHusl.

TeH3op 3Heprun-uMmy.Jibca.

TeH3op 3HepruM-uMITyJIbCA.
OBICTPO JBMKYIIHUXCS 3apsiJIOB.

N3nydyenune

3J'IeKTp0¢TaTI/IKa MMPOBOJAHUKOB.

YpaBHEHUs U TPAHUYHBIC YCIOBUSI JUISI TIOJIS
¥ TIOTEHITHANIOB. MeTo 1 n300pakeHnH.
[Torenmmansl 1 emkocTH. KpaeBwie 3amaumn
AJIIEKTPOCTATHKHU.

JIEKTPOCTATHKA AHIJIEKTPHUKOB.

Cuitbl, AEWCTBYIOIIME MEXIY 3apsgamMu U
JdnexkTpukamu.  I[loBepxHocTHBIE CHIBI Y
JWTIEKTPHKOB.

Cuiibl, ACHCTBYIOIIME HA AUAJICKTPUK BO
BHEIIIHEM IIOJIE.

10.

MaraurocraTuka.

KpaeBbie 3amaun. YpaBHEHUsS] U TpPaHUYHbBIC
YCIIOBUS JUIS MOJISL.

MarduTHele 1O0JS  IIOCTOSHHBIX  TOKOB.
MeTtoa BBIYMCICHUS MarHUTHOM SHEPrUH
CHCTEM TOKOB.

NHIYyKTUBHOCT.
B3aUMOJCUCTBHUA.

Cunbl W 3Heprus

11.

DJIeKTPOAMHAMHUKA IBHKYIIUXCS CPel.

OCHOBBI MAarHUTHOM TUAPOJUMHAMUKHA
HepeJ'IHTI/IBI/ICTCKI/Ie YpaBHCHUA NBUKCHUS.

SBnenne pacnpoctpanenuss MI'J[ BoiH B
cpenax.

12.

KBa3ucranuoHnapHbie
NPOBOAHMKAX.

ABJICHUA B

KBaSI/ICTaI_II/IOHapHOG HpI/I6J'II/I)KCHI/IC JUIA
MOKOAMICTOCA IPOBOASAIICTO BCIICCTBA.

HapaMeTp IMPOHUKHOBCHUA MAardauTHOTO

IOJIA B IPOBOAAIICE BCUICCTBO.

CuibHbIH U c1aOblil CKUH-9(Q(EKT.

13.

KoMmmiekcuas
NPOHUIIA€MOCTb.

AUIJICKTPpHUYCCKas

Cootnomenne Kpamepca-Kponura. Tensop
JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

14.

Pacnpocrpanenue IJIOCKHUX
JIEKTPOMATHUTHBIX BOJIH B NPO3PAaYHbIX
cpenax.

VYcnosus pacnpocTpaHEHUs
AJIEKTPOMAarHUTHBIX Kose0aHui B
MOHU30BaHHOM paspsKEHHOM rase.

OtpaxkeHue u IIPEJIOMIICHUE




ANIEKTPOMArHUTHBIX BOJIH HAa TpaHUIAX

paszensist IBYX Cpell.

CeMuHapbl

1. Temsr 1-3 BekropHblii aHanu3 W nenbra-QyHKIUS B
NPUMEHEHHH K JJIEKTPOJMHAMUKE TOJIEH U
3apsi/IoB B BaKyyMe.

2. Tewmsr 4-5 Pemienne 3amad 1o DIIEKTPOCTAaTUKE H
MarHUTOCTATHKE.

3. Tewmsr 6-7 Ilnockue BosHbl. [loTenuumanesl Jlnenapa-
Buxepra. biavxHsa 1 BOJTHOBAas 30Ha.

4. Tema 8 KontposapHas pabora no temam 1-7

o. Tema 9 W3nyuenne  HEpEeNATUBUCTCKUX  YaCTHII,
JBYDKYITUXCS TI0 33JJAHHOMY 3aKOHY.

6. Temsr 10-12 W3nyuenue dyacTul, 0OpU  CTOJIKHOBEHMHU.
Paccesnue snextpoMarHuTHbIX BoOJIH. Cuula
JYYHUCTOTO TPEHHUSI.

7. Tema 13 KonTtponpsHas pabora mo temam 9-12

8. Tewmsr 14-15 TeH30p 3JIEKTPOMArHUTHOTO MOJIA. 3aKOHBI
COXpaHCHHSI.

9. Tema 16 KonTtponpsHas pabora o remam 1-15

10. Temsr 17-18 DNeKTpoCTaTUKa  TMPOBOJAHUKOB  METOJT
N300paKeHH.

11. Temsr 19-21 [ToreHIanbl 1 EMKOCTH.

12. Tema 22 KontposbHas pabota mo Temam 17-21

13. Temsbr 23-25 Kpaesbie 3a/1a4u AJIIEKTPOCTATHKHU.
OJeKTpoCTaTHKa TUICKTPUKOB.

14. Temer 26-27 Cuitbl, JCHCTBYIOIIME HA JUAJICKTPUK BO
BHemHeM 1ojie. CralMoHapHble TOKH B
IPOBOJIHUKAX.

15. Tema 28 KoHntposbHast paboTa mo temam 23-27

16. Temsr 29-31 WunykruBHocte.  Cunsl M DHEprus
B3auMoieicTBUsL. CKUH-3(PPEKT.

17. Temsr 32-33 KBazucrannonapHeie SIBJICHUSL.
OJNeKTpoMHAMMKa  JIBUXKYIIHUXCA  Cpejl.
Kommuekchas JMAJIEKTPUYECcKast
POHUIIAEMOCTb.

18. Tema 34 KonTtponeHnas padota no temam 17-33




7. ®oua oueHouHbIx cpeacrtB (P®OC) st oueHUBAHUA Pe3YJbTATOB O0Y4YEHUSI 10
AUCHHUILINHE (MOIYJIIO)

7.1. TunoBble KOHTPOJIbHBIE 3aJaHHUSl WJIM HHbIE MAaTepHAIbl Il TPOBEIEHUs!

TeKYIIero KOHTPOJIsl yCIeBaeMOCTH.

Cucrema KOHTPOJIA 3HAHUH BKJIIOYAET MMPOMECKYTOYHYIO aTTCCTAllMIO: 3a4€T B KOHIEC IIATOTO
CeMecTpa M 3K3aMEH B KOHIIE IIECTOTO CEeMECTpa. 3aueT TAaKKe BKIIIOYAST PEIICHHE 33/1a4 U OTBETHI HA
BOTIPOCHI TMPEToAaBaTeiss. JK3aMeH MPOBOJUTCSA B YCTHOH (pOPME M OLIEHUBAETCS 110 YETHIPEXOaNTbHOM
CUCTEME: «HEYJOBJICTBOPUTEIHLHO», «YAOBICTBOPUTEIBHO», «XOPOIIO», «OTIMYHO». Tekymas
aTTecTalys MPOBOJAUTCS B BUAE KOHTPOJILHBIX pabOT MO MpoiiieHHBIM TemaM (Bcero 3 paboTel 3a 2
cemMecTpa).

[Ipumepbl BapuaHTOB KOHTPOJIBHBIX padoT:
Bapuanr 1a DAMHITIHA . eeeeerneeineennns
1. ToueuHslil 3aps]1 € pacloJioKEeH Ha PACCTOSIHUU & OT OECKOHEYHOW MIIOCKOM IpaHMIIbl MPOBOIHUKA.
Haiiti norenuan ¢, miIoTHOCTh MOBEPXHOCTHOTO 3apsja os, sHepruto U u cuiny F B3aumoeicTBus
3apsza ¢ NOBEPXHOCThIO. HaliTh MOoIHBIM HHIYIMPOBAHHBIN 3apsl.

2. Tonkuii mpsiMoii mpoBo ¢ TokoM |, ™ pacronosken napamiesabHO TPOBOAMIEH IIOCKOCTH Ha

paccTosiHUU & OT Hee. HaliTh MarHUTHOE 1M0JI€ ¥ ITIOTHOCTh MIOBEPXHOCTHBIX TOKOB B MIPUOIMKECHIT
UJeaTbHOTO IPOBOAHUKA (0<< &). Haiitu BhIENeBIIeecs Terio (Ha 1 AyTuHE).

3. 3aBUCUMOCTb MEXITY [3(t) u E(t) HMEET BUJ| [5(t) =E(t)+ i

0 t'
a0 =
> e 7 -E(t—t')dt’, e oo -
T 0
MOJIAPU3yeMOCTh. HaiiTu BeIpakeHue is & () U ONPEAETUTh 3aBUCUMOCTh OT 4acTOTHI M (Da30BOM
CKOPOCTH, a TaK)K€e OIMPEICIIUTH IPYIIIOBYIO CKOPOCTh B 001aCTH MPO3PAYHOCTH.

Bapuanr 10 LOT Y7807 0 S

1. ToueuHslil 3apsi/1 € PacloNOkKEH Ha PACCTOSTHUM & OT LIEHTPa 3a3eMJIEHHOTO MPOBO/IAILIETO [Iapa
paauyca R. HaiiTi noteHiua, mioTHOCTh MOBEPXHOCTHBIX 3apsAI0B, MOJIHBIHN 3apsil, HHAYLUPOBAHHBIN
Ha I1ape, SHEPTUIO U CHIIY B3aUMOJICHCTBUS 3apsia ¢ OBEPXHOCTHIO.

2. [Tonw3ysck COOTHOUIICHUEM Kpamepca—Kponmura, HaTH JEUCTBUTEILHYIO 4acTh
g’(a)) JURJIEKTPUUYECKON IPOHUIIAEMOCTH 110 €€ MHUMOM YaCTH , TA€ €0 U V —TIOCTOSTHHBIE [1apaMETPBhI.

3. Beraucnuth K03hOUIHEHT CAMOMHIYKITUN €UHUIIBI JJTHHBI KOAKCHATLHOTO KaOes.

BapuanT 2a LOFAY Y7807 0 SO
1. Jusnextpuueckuii map paguyca R C MpOHHUIIAEMOCTBIO & HaXOISIIIUKCA BO BHEIIHEM OJHOPOIHOM

II0JIC EO , pa3pe€3ad Ha ABC IMOJOBHHBI IIJIOCKOCTBIO, HCpHCHI[PIKy.]IHpHOﬁ IIOJIO. OHpe,Z[eJ'II/ITL CUuilly

B3aMMOJICHCTBUS nonymapnﬁ.
2. HOHY‘II/ITB BBIPpAXKCHUC AJII TCH30pa HHSHGKTpH‘IGCKOI;'I IIPOHUIACMOCTHU PA3PCIKCHHOI'O I'a3a U3
HeﬁTpaJ'ILHHX OJHOJJICKTPOHHBIX ATOMOB, ITIOMCIHICHHOT'O BO BHCIIHEC ITOCTOSAHHOC MAIrHUTHOC T10JIC

BO . Bocnionp3oBartbcs OCHHHHHTOpHOﬁ MOACIBIO.

3. Haiiti TpaekTopuro YacTHIBI ¢ Maccoii M, sHeprueii E, <0 B ueHTpanbHoM mosie U (r)= ~b/r?,

b > 0. IIpu kakoi BenmuunHE KUHETUHYECKOro MOMeHTa L # (0 yacTHiia MOXKET MONacTh B LIEHTP MOJIst?
Bapuant 20 DAMHIHA . cvveeneeinennnnn
1. HaiiTi B3auMHYIO HHAYKIHIO TOHKMX KOAKCHATBHBIX KOJIEIl C paguycaMu a u b, nexamux B
napauIebHBIX IUIOCKOCTSIX Ha pacctossHuu h. PacMotpers npenaenbHbie ciiydau a) h>>a, b>>R, 0)

la=b|>>h >>R (rae R — Tomumua konen), B) a=b >>h>>R. x=1.
2. JludsekTpHYecKuil map paauyca R ¢ IpOHMIIAEMOCTBIO & MOMENIEH BO BHEIIHEE OJHOPOIHOE HOJIe

E, . HaiiTu moTeHman Bo BceM MPOCTPAHCTBE M AIIEKTPUUYECKOE TI0JIe BHYTPU HIapUKa.
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3.

TodeuHsIil 3apsij e1 pacIoJIOKEH HA PACCTOSHUU & OT LEHTPa U30JIMPOBAHHOTO IIPOBOIALIETO LIapa
paanyca R, Ha KOTOpbII HaHECEH 3apsf ez . HaliTu nmoTeHman, mioTHOCTh MOBEPXHOCTHOTO 3apsia,
SHEPIUIO0 U CUJTY B3aUMOJACHCTBHUS.

Bapuanr 3a DaAMUIHA.c.veeenneen.

1.

2.

BbruncnuTh MHAYKTUBHOCTh TOPOUAAIBHOIO COJIEHOM/A &) MPSIMOYTOJIbHOIO CEYeHHUs, 0) KpyroBoro
CEUEHUS.

HaiiTi BpICOTY NOHATHUS KUAKOCTH C INIOTHOCTBIO P U IUIIEKTPUUYECKON MPOHULIAEMOCTHIO €
MEXAY IBYMS IUIACTUHAMU IUIOCKOTO KOHJIEHCATOpa, OMYIIEHHBIMU B )KUJIKOCTh, €CJIU K HUM
MIPUJIO’KEHA Pa3HOCTh NOTEHIUANIOB V.

[TonyuuTs BbIpaXkeHUE JUIsl TEH30pa JUAIEKTPUUECKON TPOHUIIAEMOCTH PA3PEKEHHOI0 ra3a us3
HEHUTPAJIbHBIX OJTHOAJIEKTPOHHBIX aTOMOB, IOMEIIEHHOTO BO BHEIIIHEE MOCTOSIHHOE MATHUTHOE

noJie B, . Bocnonb30BaThCs OCHMIUIATOPHON MOJEIIBIO.

Bapuant 30 DAMHITHA.c.veeenneen.

1.

ToueyHbI 3aps €1 pacHoOJIOKEH Ha PACCTOSHHUU A OT LICHTPa M30JMPOBAHHOTO IPOBOAAIIETO IIapa
paauyca R, Ha KoTopbIil HaHeceH 3apsj €. HaliT moTeHnuan, mioTHOCTh MOBEPXHOCTHOTO 3apsija,
SHEPTHIO U CUITY B3aUMOJICUCTBUS.

[IpoBoasmmii map paguyca R u mpoBOAMMOCTBIO O IOMEILIEH BO BHELIHEE OJTHOPOIHOE I10JIE

H, cos(Wt ). Hai{Ti MarHMTHEIH MOMEHT IIapa 4 M MHTEHCHBHOCT M3iydenns |, ecimu S<<R<<c/ o,

r7€ O — TOJIIMHA CKUH-CIIOS.

Haiitu conpoTHBieHHE 3a3eMIICHUS MEXKTY [IIapaMiu ¢ paguycaMu a u b, pacnosioskeHHbIMU Ha
6osbmioM paccrosaun L (L>>a ~ b) 1 moMeneHHbIME B TUIOXO MPOBOISAIIYIO CPEIY C
MIPOBOJIUMOCTBIO O

7.2 TumnoBble KOHTPOJIbHBbIE 3aJaHUS WJIM HHble MaTepHAJbl [1JIsl NPOBedeHHS
NMPOMEKYTOYHOM aTTeCTALMU.

- JJIs1 OK3aMCHa

Bormpockl sk3amMeHalMOHHBIX OUJIETOB.
1. VpaBuenus MakcBemna u ux ¢usznueckoe obocHoBanue. Cuia Jlopenna.

2. 3aKOH COXpaHEHHMS YHEPTUU B MAKPOCKOIIUYECKOU AJIEKTpoAuHaMuKe. [110THOCTE SHEpTUn
3JEeKTpOMarHuTHOTO 1oJjsi. Bexkrop IloiinTrHra.

3. Tlortenmmansl s1exkTpoMaraHuTHOro nosst. KanubpoBouHas ”HBapHaHTHOCTh. BbIBO ypaBHEHUI
JUIA TOTeHIHAaNoB npu Kanubposke Jlopenna u Kynona.

4, ypaBHeHI/IH U IOTCHOHUAJIOB CTATUYCCKUX IJICKTPHUIYCCKOT'O 1 MAIrHUTHBIX noJjeu u ux PCLICHUA.

PaznoxeHne noTeHIMaa EKTPOCTATUYECKOTO TIOJISI IO MYJIBTUIIONSM (10 KBaIPYIIOJIsI
BKJTFOUMTEIIBHO).

6. 9HeKTqueCKHﬁ JUIIOJIBHBIM MOMeEHT. IloTeHan u HAaIPs’)KCHHOCTD IOJIA 3JICKTPUUCCKOT'O
JUIIOJIA B CTATHUKCE. 3Hepr1/151 JUIIOJIA BO BHCIITHEM ITOJIC.

7. DHeprus v cuja dIEKTPOCTATHUECKOTO B3aUMOACUCTBUS IBYX YJAIEHHBIX CUCTEM DJIEKTPUUECKUX
3apsA0B. MOMEHT CHUIIBL.

8. MarHuTHBII MOMEHT TOKOB. BCKTOpHBIﬁ NOTCHIHMA U I10JIC MAaIrHUTHOT'O OUIIOJIA.
9. YPaBHeHI/ISI AJId TIOTCHIHUAJIOB U UX PCIICHUEC B BUAC 3alla3JbIBAOIIUX IMOTCHIINAJIOB.

10. IToTeHnumanel .HI/ICHapa-BI/IXCpTa. dusnueckue yCi10BUus NpUMCHHUMOCTH MYJIbTHIIOJIbHOTO
PAa3JI0KCHUSA B 3a1a4UC 00 H3JIYUYCHHUH.

11. 3J'ICKTpI/IquKOe AUTIOJIBHOC U3JTYUCHUC. Ilonnas HHTCHCUBHOCTD, YTJIOBOC PACIIPCACIICHUC,
noJispru3anusi.
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12.

13.
14.
15.
16.

17.
18.

19.
20.

21.

22.
23.
24,

25.

26.

217.

28.

29.

30.
31.
32.

33.

34.
35.

36.

37.

MarauTtHoe 1umoJibHOE u3inydeHue. IloHas HHTEHCUBHOCTB, YIII0BOE paclpeIesICHuUE,
MOJISIPU3ALIUSL.

OneKkTpu4ecKkoe KBaApyIHoIbHOE U3JIydeHUe. YTIOBOE paclpeelICHUe U MOJIHAs HHTEHCUBHOCTb.
Cuna paguannoOHHOTO TPeHHUS (B HEPEIATHBUCTCKOM MPHOIMKECHUN).
PaccestHue >1IeKTpOMArHUTHBIX BOJH Ha H30TPOITHOM TapMOHHYECKOM OCHUILISATOPE.

[Ipeo6paszoBanue Jlopenua st KoopauHaT - BpemeHu. MHTepBail.

PenstuBucrckas kunemaruka. [IpeobpazoBanue npomexyrka BpEMEHHU U JAJIMHBI OTPE3Ka.

PensatuBucTCKMI 3aK0H ciioxkeHus ckopocrel. [IpoctpanctBo MuHKoBCKOTO. IIprMeps! TeH30pOB
Pa3IMYHOTO PaHra.

3akoH npeoOpa3oBaHUs TUIOTHOCTEH 3apsiia U TOKa U €ro 000CHOBaHMUE.

KoBapuanTras 3anuch ycnoBust JIopeHIia 1 ypaBHEHUHN JUIsl IOTEHIIMAA. 3aKOHBI
peoOpa3oBaHMsl MOTEHIIUAJIOB.

Tenzop snekTpomMarauTHOro noJjsi. KoBaprnanTtHas 3anuchk ypaBHeHU MakcBesuia 1Jid noJieid B
BaKyyMme.

3akoHbI MpeoOpazoBanus BekTopoB moisi E u H. THBapuaHThI 371eKTpOMarHuTHOTO TOJIS.
AcTtpoHomuueckas abeppauus u 3¢ ekt Homnepa.

BreIBOI ypaBHEHMI ABMKEHUS PEISTUBUCTCKOM 3apsKEHHOM YaCTUIIBI BO BHEIITHEM
JIEKTPOMArHUTHOM II0JIE.

Jlarpanxuas AJ1s 3apsSKEHHON YaCTUIBI BO BHEIIHEM AJIEKTPOMArHUTHOM T0JI€. Y paBHEHUS
Jlarpanxa BTOpOoro poaa. MHTErpaibl qBUKEHUS.

CBs3b MEXKY DHEPTUEH, UMITYIILCOM, MAaCCOM U CKOPOCTHIO PEJISITABUCTKON YaCTHUIIbI. 3aKOH
peoOpa30BaHUsI SHEPTUHN U UMITYJIbCA YaCTHII.

Oynkuus Jlarpanxa i 371€KTPOMarHUTHOTO TOJIS TP 33JaHHOM JIBU’KEHUU UCTOYHUKOB.
[Tonyuenue ypaBHeHuit MakcBeiia U3 IPUHIIMIIA CTALIMOHAPHOTO JACUCTBHUS.

YcpenHeHnrne MUKpOCKOTMUECKUX ypaBHEHH Makceiia. BekTopsl nomsipuzanuu u
HaMarHUYEHUs CPeJibl, X CBA3b C IJIOTHOCTHIO CBSI3aHHBIX 3aps/I0B U TOKOB. MaTepuasibHbIe
YpaBHEHHUS IS TI0JIEH B MOKOSIIIEMCS BEIIECTBE.

ypaBHeHI/IH A ITIOTCHOHWAJIOB B OJHOPOAHOM ITOKOAIICMCA BCIICCTBC. KaJII/I6p0B0‘lHa$I
HWHBApPUAHTHOCTD. Pemenue B Buje 3ama3 ibIBaronMX NOTSHIIUATIOB.

['panuynbIe yCIOBUS TS TTOJIEH B MOKOSIIEHCS KyCOYHO-OAHOPOIHOM Cpee.
3aK0H COXpaHEHUS YHEPTHUU B JIEKTPOIMHAMUKE IMOKOSIIUXCS CPE/I.

Cunnbl B QJICKTPOCTATUKE NUIJICKTPUKOB. 3Hepr1/1${ CUCTCMbI TPOBOAHUKOB. Cuiel B
QJICKTPOCTATUKE ITPOBOIHUKOB.

[ToTreHian B MarHUTHOM TIOJI€ CTAIIMOHAPHBIX TOKOB. DHEPrUs MarHUTHOTO MOJISL CTALIMOHAPHBIX
TOKOB. MaruutHsbIi notok. KosppuumenTsl cCaMOMHIYKIIMN U B3aUMOMHTYKIUH.

KBaSI/ICTaHI/IOHapHOC HpI/I6J'II/I)KeHI/Ie. OcHOBHBIC YpaBHCHUA. FpaHI/II_[BI MMPUMCEHUMOCTH.

[TpoHUKHOBEHUE IEPUOUYECKU MEHSIOITNXCS TIOJIEH B MPOBOIHUK (B KBa3UCTAIIHOHAPHOM
npubmmkeHnn). CKuH-3QPExT.

MarepuanbHble ypaBHEHUS Il ABMXKYIIUXCS MPOBOJHUKOB. [InoTtHOoCTh TOKA. DJ1C mHAyKINH
MIpH IBIKEHUHU KOHTYpa B MAarHUTHOM 1oJ1e (000011eHHbIN 3akoH Dapazes).

OcHoBHBIC YpaBHCHUA Mar HUTHOH T UAPOANHAMUKU UACAIIEHO HpOBOII}IIJ_Ieﬁ KHUAKOCTHU.

38. ®opmynsl Kpamepca-Kponwra.
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IKAJIA U KPUTEPUU OLHEHUBAHMUS pesynbratoB o0ydyenus (PO) no aucuuminxe (MoayJiio)

Ouenka 2 3 4 5
POn
COOTBETCTBYIOIINE
BH/JIbI OLICHOYHBIX CPEACTB
3HaHus OtcyrctBre | dparmeHTapHbIE O6mmue, HO HEe CcdopmupoBanHbIE
(0omawmnue 3adanus) 3HaHUHN 3HAHUA CTPYKTYpHPOBaHHbIE CHUCTEMaTHUYECKHE
3HAHUA 3HAHMS
Ymenust OtcyTcTBUE B nenom B nenom ycnemHoe, HO VYcnemHoe u
(kommponvHwie pabombr) YMEHUH yCIIEIIHOE, HO HE | cojepXKalliee OTAeIbHbIe CHCTEMaTHUYECKOE
cucTeMaTHYecKoe npo0enbl yMEHHe yMEHue
yMEHHue (morryckaeT HETOYHOCTH
HEMPUHIUIHAIBHOT O
xapakTepa)
Hasbiku OtcyTcTBHE Hanuuue B nenom, CcdopmupoBanHbIe
(BI1ageHus, ONBIT JeATEIbHOCTH) HaBBIKOB OTJENbHBIX c(OpMUpPOBAHHEIE HaBBIKY (BJIaJCHHS),
(ox3amen) (BmaneHui, HaBBIKOB HaBBIKH (BJIAJICHHS), HO MPUMEHSIEMBIE TIPH
OIIBITA) (Hamuuue UCTIONIb3yeMBIE HE B pelIeHNnH 3a1a4
(hparmeHTapHOTO aKTUBHOH (opme
OIIBITA)

- JIs1 3a4€Ta
HIKAJIA 1 KPUTEPUU OLIEHUBAHMUA pesyiabsTaToB o0yuenus (PO) mo aucuuminze (Moay.aio)
Or1eHka
PO u
He 3auteno 3auTeHo
COOTBETCTBYIOIIHE
BHJIBI OIICHOYHBIX CPEACTB
3HaHus OtcyrctBrue | DparmeHTapHbIC O0mue, HO He CchopmupoBanHbie
(Oomawmnue 3adanusn) 3HaHUHN 3HAHUSA CTPYKTYpHPOBaHHbIE CHCTEMaTHYECKHUE
3HAHUSA 3HAHUS
Ymenus OtcyTcTBHE B nenom B nenowm ycnemsoe, HO VYcnemHoe u
(konmponvuwie pabomor) YMEHUH YCIIEIIHOE, HO HE | cojepiKaliee OTAeIbHbIC CHCTEMaTHYECKOe
cucTeMaTHYecKoe npo0enbl yMEeHHe yMeHHe
yMEHHe (momyckaeT HeTOYHOCTH
HENPUHIUIHAIEHOT O
xXapakrepa)
HaBbiku OtcyrcTBHE Hannuue B nemom, ChopmupoBaHHbIe
(BJaJieHus], ONBIT JeSITeJTLHOCTH) HaBbIKOB OTJENbHBIX copMUpPOBaHHBIC HaBBIKU (BJIaIeHUN),
(3auem) (BmaneHui, HaBBIKOB HaBBIKH (BJIAJICHHUS ), HO MIpUMEHSEMBIE IIPH
OITBITA) (mammame UCTIONIb3yeMbIE HE B pemieHnn 3a1a4q
(hparmeHTapHOTO aKTUBHOH Qopme
OTTBITA)

8. PecypcHoe obecneyenmue:

— IlepeyeHb OCHOBHOM M JIONOJHUTEJIBHON JUTEPATYPHI.
1. bareirun B.IL., Tonteirua U.H. C60pHUK 3a/1a4 1O 37IEKTPOAMHAMUKE U CHEIMATIbHOM TeoprH
otHocurenbHocTH / B.I1. Bateirun, M.H. TonTeirus. — 4-e u3a. — M.: Jlans, 2010. — 480 c.

2. Jlanpay JI.J., JIupmmn E.M. Teopernueckas ¢uzuka: B 10 1. T 2 / JL. . Jlangay, E.M.
JInduui. — 8-e u3a. crep. — M.: dusmarnur, 2006. — 536 c.
3. Jlanpay JI.J., Jlupmui E.M. Teoperuueckas ¢usuka: B 10 . T 4 / JLJ. Jlannay, E.M.
JIuuui. — 4-e u3z. crep. — M.: @usmariur, 2006. — 720 c.
4. Jlanpay JLJ., JIupmmn E.M. Teopernueckas ¢uzuka: B 10 1. T 8 / JL. 1. Jlangay, E.M.
JIuuui. — 4-e u3z. crep. — M.: @usmarnur, 2005. — 656 c.
5. Tamm U.E. OcnoBsl Teopuu snektpudectsa / U.E. Tamm. — 11-e uzn., ucnp. u gomn. — M.:
®u3matmur, 2003. — 616 c.
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— Onucanne MaTepuaJILHO-TEXHHYECKOT0 odecreyeHms.
—  VueGublii kabuner Nel73, (40,71m ?)

—  Y4eOHbix cToJIOB — 9 mIT., cTyabeB — 19 mT.,

— 3-x cTBOpYAaras A0CKa Uit Mena — 1 mrT.,

— Cron nns npenojaBarens — 1 mr.

— CrauMoHapHbId 3KpaH i IpoeKkTopa — 1 miT.

9. CooTBeTcTBHE Pe3yabTAaTOB 00y4eHus no AaHHomy jieMeHnTy OIIOII pesyabTaram
ocBoenusi OIIOII yka3zano B o01eii xapakrepuctuke OIIOIL.

10. SI3pIk npenoxaBaHus PyCCKUM.

11. IpenogaBarte/ib (MpenoaaBaTesu).

Kanmunar ¢pusnko-maremarnuecknx Hayk CokosioB Baaaumup AHipeeBuy.
Crapmmuit mpenoiaBaresnib Kageapsl GU3NKA U TeoOU3uKH, KaHAUAAT (PU3UKO-MaTEeMaTHIECKUX
Hayk Oner EBrenbeBuy Kynbmia.

12. ABTOp (aBTOpPBI) NPOrpaMMBbl.

Crapmuii mpenoiaBaresnb kKageapsl GU3NKA U TeoOU3UKH, KaHAUAAT (PU3UKO-MaTEeMaTHIECKUX
Hayk Oner EBrenbeBuy Kyinbiia.
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Ipunoxcenue

O®OPMJUIEHUE 3K3AMEHAIITMOHHOI'O BUWIETA
JJISA MIPOMEXKYTOYHOU U UTOT'OBOU ATTECTALIUU,
MMPOBOJUMOM B ®OPME YCTHOT'O DK3AMEHA

dopmart (B 3aBUCIMOCTH OT KOJIMYECTBA BOIIPOCOB, HATMYHS MITM OTCYTCTBHUS 33a4 | T.1.) A-5 mwiu A-6

OUIINAT MOCKOBCKOI'O TOCYJAPCTBEHHOI'O
YHUBEPCUTETA umenu M.B. JTJOMOHOCOBA B r. CEBACTOIIOJIE

Hanpagsienue 01.03.02 IpukianHas MaTeMaTHKa U UH(GOpMATHKA

(umdp (mmdpsl) 1 Ha3BaHHe (HA3BaAHWs) HANIPaBJIeHUs (HANPaBJIeHMIi) MOATOTOBKH)

VueOHas QuCHMIUIMHA DIEKTPOIMHAMUKA

Cemectp 4

Dkx3aMeHaluoOHHBIN Ouiger Ne 1

1. [Torenumanst JInenapa-Buxepra. ®uznyueckue ycioBUus MPUMEHUMOCTH
MYJIBTHIIOJIEHOTO PA3JIOKEHHS B 33/1a4e 00 U3ITyUYECHUH.

2 ActpoHomuueckas adbepparus u dpdext Jlommepa.

3. [ToTeHan B MarHUTHOM TIOJIE CTAI[HOHAPHBIX TOKOB. JHEPTHsi MATHUTHOTO TIOJISI
CTAallMOHAPHBIX TOKOB. MarHuTHbIN OTOK. KoadpuumeHTsl caMOuHIyKIINY U
B3aMMOMHTYKIINH.

YTBepKAEHO Ha 3aceaHun Kadeapsl,

mpotokon Ne  oT « » 20 T
3aB. kadenpoit (@.U.0)
[IpenonaBaTens (@.1.0.)
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