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1. HEJIU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMmIMHbIL
@DOpMUPOBAHUE HAYYHOI'O MHPOBO33PEHUS] M COBPEMEHHOI'O0 (PU3UUYECKOTI'O MBILUICHHUS B
00J1aCTU  3JIEKTPOMATrHUTHBIX sBJIeHHH. [IprnoOpeTeHMEe HABBIKOB CaMOCTOSATEIbHOMN
MOCTAHOBKM U PEILEHUs 3aJau KJIACCUYECKOH 3JeKTpoAMHAMUKHU. Pa3Butue criocoOHocTen
MIPUMEHEHUS CTIEHUATU3UPOBAHHBIX 3HAHUN MTPU PEIICHUH MPO(eCcCHOHATBHBIX 3a/1a4.

3anaum JUCUHUILIMHBI:
- OCBOUTH MATEMATHUYECKUW amnmapar M METOAbl JJIEKTPOAMHAMUUECKOrO OIUCAHUS
MPOLIECCOB B 00JIACTH 3JIEKTPOMATHUTHBIX SBJICHUH;
- chopmupoBaTh (QyHIAMEHTAIbHBIE 3HAHUS B OOJACTU KJIACCHMUECKOW TEOpHHU
3JIEKTPOMArHUTHOTO TIOJIs TIOCPEACTBOM M3YUYEHHUS 3aKOHOB, COCTABIISIOLINX OCHOBY TEOPUU
MaxkcBenna;
- packpbITh (pU3MUECKUIl CMBICIT ypaBHEHUN MakcBejia [jis 3JIEKTPOMAarHUTHOIO MOJIS B
BAKYyYM€ U IPUMEHUTh MAKPOCKOITMYECKNN MOAXO/T K OIUCAHUIO AJIEKTPOMATHUTHOTO TOJIS B
cpenax;
- copmupoBaTh (pyHITAMEHTAJTbHBICE 3HAHHMS B OO0JACTH TEOPHHM IIPOIECCOB H3ITYUCHUS
JIEKTPOMArHUTHBIX BOJH M MX pPACHpPOCTpaHEHUs] B CBOOOJHOM IPOCTPAHCTBE H
HAIPABIISIIOIINX CUCTEMAX;
- U3YUYUTh (PU3NYECKUE MTPEACTABICHUS U CIEICTBUS CIEIUAIBHON TEOPUU OTHOCUTEIBHOCTH,
€€ YETBIPEXMEPHBIM MAaTEMATUYECKUM aInaparT, IPUHLNIN PEIITUBUCTCKON MHBAPUAHTHOCTHU
3aKOHOB 3JIEKTPOAMHAMUKY U 3aMKMCATh YpaBHEHMUs] MaKcBellia B YeThIpeXMepHOH dopMme.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OII BO
HucunmuinHa «JeKTpoAuHaAMHUKa. PacnmpocTpaHeHne paauoBOJH» SBISETCS OJHOM U3
nucuIuinH Moy « Teopernueckast pusnka» o0s3aTeIbHON YaCTH YUeOHOTO TIJIaHAa.
J71 yCnemHoro OCBOEHUs TaHHOW TUCUMIUIMHBI CTYIEHTAM HEOOXOIMMBbI 3HAHUS U YMEHUS,
NpUOOpETEeHHBIC B PE3YJIbTATEe U3YUEHUS TUCHUILTUHBI «O01mas ¢pusuka», a Takke BBICOKUN
YPOBEHb MATEMATUUYECKOW MOATOTOBKH, OOECHEUYMBAEMbIM M3YYEHUEM JUCHUIUIAH MOMYJIsS
«Matematuka»: «MaTeMaTUUYeCKUM aHaau3», «AHaJIUTUYECKass TeoOMeTpHs M JIMHEHHas
anredpar, «AuddepeHmanpHble 1 HHTETpAIbHBIC YpaBHEHUS, BAPUAIIMOHHOE UCYUCIICHHEY.
Oco0yi0 BaXHOCTH ISl YCHEIIHOTO OCBOEHUSI Kypca MMEET MaTeMaTHuYecKasl IUCHUILIINHA
«BeKTOpHBI W TEH30pPHBIM aHAIU3», UYTO OOYCIOBIEHO OCOOON CTPYKTYpPOWl OCHOBHBIX
0OBEKTOB AIEKTPOJUHAMUKHU, KOTOPBIE UMEIOT MOJIEBYIO IPUPOSLY.
3HaHUS W HAaBBIKU, TMOJYUYEHHBIE NPU OCBOEHUM JUCHUILUTUHBI «DJIEKTPOAMHAMUKA.
PacnipocTpanenue paauroBOJIH», HEOOXOIUMBI MPU TMOCIEAYIOUIEM H3YYEHUM JUCHUILINH,
Takux  kak  «Pagmodmsuka um  anmekTpoHmka», «DuU3uKa  TBEPHOro  TeEIay,
«IKCTepUMeHTAJIbHbIE METO/IbI B GU3UKE», U JIP.

3. KOMIIETEHLIVHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUIVIMHBI U UHAUKATOPBI UX JOCTU/XEHUA

3.1 O6GenpodeccuoHaIbHbIE KOMIETEHIIMU U UHIUKATOPHI UX JOCTUKEHUS

Kon u HanMeHoBaHue | Kom ¥ HaMMeHOBaHME WHIUKATOpPA  JIOCTHIKCHUS
o01enpodecCHOHaITBLHOM o01IenTpoPeCCHOHATBHOM KOMITETEHITUN
KOMIIETEHIINH

OIIK-1 Cnocoben mnpumenars | U-lonk.1 3HaeT OCHOBHBIE MOHATHS U 3aKOHBI
0a3oBble 3HAHMS B O0NAacCTH | PU3UKM U JPYrMX €CTECTBEHHBIX HAyK, METOIbI
¢U3UKO-  MaTeMaTHMYeCKHMX U | MATEMaTHYECKOTr0 aHAJIN3a, AJIre0Opbl U TEOMETPHH.
(wm) ecrecTBeHHBIX HayK B cdepe | UI-2omk-1 Ymeer pemarh CTaHAapTHBIE
cBOCH npodeccnoHabHON | MPOQGECCHOHAIBHBIE 3a/Jla4d C NPUMEHEHHEM (PU3HKO-
NESATeTbHOCTH MaTeMaTHYeCKUX W  EeCTECTBEHHOHAYYHBIX 3HAHUH,
METOJIOB HAYYHOT'O aHAJIN3a U MOJICITUPOBAHHS.
N/-3onk-1 BmageeT HaBbIKAMU TEOPETUUECKUX U
9KCIIEPUMEHTAIbHBIX MCCIIeIOBAHUM B cdepe
npodeccnoHaIbHOM eI TEIIHHOCTH.




4. CTPYKTYPA JNCHUITINHBI

OO1mas Tpy10eMKOCTh JUCUMUIUIUHBI cocTaBiseT 7.00 3aueTHBIX equHHIbI, 252.0 akaaeMUUeCKux

4acoB.
1 — Ne i/

2 — Tema (pa3zaen) AUCHUILUTMHBI, KypcoBasi paboTa (IMMPOeKT), MPOMEXyTOUHAS aTTECTAIUS

3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)
4.2 — Jlexuiuu B BUJE MPAKTUYECKON OATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — T1pakTUUeCKUE 3aHSITUS B BUJI€ MPAKTUUECKON MOATOTOBKU

4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUECHMS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTpob (B akaIeMHUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
41142(43(44(145]14.6|47148149
1 BBenenue. 4 |6 8 NunuBuayans
MatemaTuuecku HOE
€ OCHOBBI JIOMallHee
3JIEKTPOIMHAMU 3asanue Nel
KU1 Komnnoksuym
2 OkcnepumenTain |4 |6 Konnoksuym
bHBIE OCHOBBI Tect Nel
3JIEKTPOMHAMU
KU ¥ ypaBHECHUS
3JIEKTPOMArHuTH
oro IMoias
3 OnekrpomarHut |4 |4 Konnoksuym
HOE ToJIe B Tect Ne2
BEILECTBE
4 ITorenumannl 4 (4 Konnoksuym
TIOJIS1 M PeIICHIS
3aja4
3JIEKTPOAMHAMU
KH
5 Onextpocratuue |4 |6 6 NunuBuayans
CKOE€ T10JI€ HOE
JoMalHee
3amanue No2.
Konnoksuywm.
6 | Crammonapuoe [4 |6 6 KomnoxBuym.
MarduTHOE I0JIe
7 KBasucramnona |4 |6 6 I[TucbMeHHBIN




pHOE oTpoc
3JIEKTPOMArHUTH
o¢ IoJIe
8 ITepemennoe 6 2 2 IMTucbmeHHbIN
ANEKTPOMATrHUTH OTpoc
o€ ToJie B
BaKyyMme
9 DNeKTpoIMHaAMU 8 6 2 Tect Ne3
Ka B
YETHIPEXMEPHOM
MPOCTPAHCTBE
11 | Ox3amen 0.3 |35.7
12 | YpaBHeHus 4 4 2 ITucemeHHBIM
Maxkcemna s orpoc.
3JIEKTPOMArHUT Konnoksuym.
HBIX
FapMOHHUYECKUX
KoJIeOaHU 1
SHEPreTUYECKHE
COOTHOIIICHHS B
3IEKTPOMATHUT
HOM TT0JIe
13 | Ilmockue 6 6 10 Komnoxsuym.
3JIEKTPOMArHUT WNunuBuayans
HBIC BOJIHBI B HOE
HEOTPaHUICHHBI JIOMaIllHee
X cpenax 3amanue Nel.
14 | [Tanenue 6 6 10 Konnoxsuym.
TJTOCKUX NunuBuayans
3IEKTPOMATHUT HOE
HBIX JIOMaIlrHee
BOJIH Ha 3amanue Ne2.
TpaHuIly
paszgena aByx
cpen
15 | OnexTpoMarHur 6 8 6 Komnoxksuym.
HBIC BOJIHBI B HNupuBsuayans
HAITPaBJISIOIINX HOE
cucreMax JloMalHee
3amanue No3.
16 | Teopus 6 6 7.8 ITuceMenHBIH
W3IIy4YeHUS oTpoc.
3JIEKTPOMArHUT NunuBuayanb
HBIX BOJIH. HOE
DreMeHTapHbIE JIOMaIllHee
U3JIy4yaTenu 3asianue Ne4
17 | Pactipoctpanenu 6 4 4 Pedepar
e
3IEKTPOMATHUT
HBIX BOJIH B
atMmocpepe
3emiu
18 | 3auerc 0.2
OLIEHKOU
Hroro 86.0 68.0 0.0 0.0]02(0.3] 357 | 61.8

5. COAEP KAHUME JTNCLHUITIIMHbI




5.1. Jlekuun

Ne i/

HauMeHoBaHUE TEMBbI
(paznena)

Copepxanue TeMbl (pa3aena)

BBenenue.
MaTteMmaTtuueckue
AIEKTPOAUHAMUKHI

OCHOBBI

DNeKTPOMArHUTHbIE B3aMMOJEHCTBUS U OOJACTh MX
npuMeHeHus. PoJib 371eKTpOAMHAMUKY B COBPEMEHHOMN
¢usmueckoit kaptuHe wmupa. CBsI3b € APYrUMHU
nucuumiinHaMu.  Cucremsl  enunmi.  Krinaccmueckas
EKTPOJAMHAMUKA M €€ IPUMEHEHUE B Hayke U
TEXHUKE, IEPCIEKTUBBI Pa3BUTHS.

OCHOBBI  BEKTOPHOIO M  TEH30PHOTO  aAHAJIN3A.
KpuBonuHeiiHble KOOpAMHATHI. DJIEMEHThl 00beMa U
IIOBEPXHOCTU B  KPUBOJMHEUHBIX KOOpAMHATAX.
BektopHoe wu ckamspHoe mone. HHTerpaibHble
TEOPEMBI. Huddepenuumanbubie BEKTOPHbIE
onepaTtopsl. JduddepeHnanbHbie onepanu BTOPOro
MOPSJIKA.

DKCIepuMeHTaIbHbIE
OCHOBBI 3JICKTPOJUHAMHUKH 1
ypaBHECHUS
3JIEKTPOMArHUTHOTO TTOJISI

DJIEKTPUUYECKOE T0JIe. DJIEKTPUUECKOE CMEIEHUE WU
aJIeKTpocTaTuyeckas Teopema ['aycca (MHTerpajibHas
n muddepernuaibHas Gopma). DIEKTPUUIECKUA TOK.
3akoH Owma B muddepeHmanpHoll (hopme. 3akoH
coxpaHeHUs 3apsna (ypaBHEHHE HEMPEPHIBHOCTH).
MaruuTHoe ToJie TMOCTOSHHOrO ToKa. 3akoH buo-
CaBapa- Jlammaca. 3akoH TMOJIHOTO TOKa B
uHTerpanbHOl u muddepennmaisHoii dopme. Tok
cmemeHusi. O00O0IIEHNEe 3aKOHA TOJHOTO TOKa IS
TOKOB  TPOBOJMMOCTH M  CMENIICHUS.  3aKOH
anekTpoMarHutHot uHnykuuun @Dapanes. Teopema
IMaycca ayist MarHuTHOrO Moist, ee PU3UUECKUIl CMBICII.
dyHaaMeHTallbHAsA CUCTEMa YpaBHEHUN MakcBeiia B
BakyyMe (uHTerpanbHas u 1auddepeHmanbHas
dopma). Ilomnora  cucrembl. EQMHCTBEHHOCTH
perieHnit ypaBHeHnii MakcBeia. 3akoHa COXpaHEHUs
SHEPIUHU 3JIEKTPOMArHUTHOTrO moiist. BekTop YmoBa-
[ToitHTHUHTA.

DJIEeKTPOMAarHUTHOE TI0Jie B
BEIICCTBE

DOnekTpoHHasa Teopus BeulecTBa. Cucrema ypaBHEHUH
Macgsemna-Jlopenua. YcpenHeHre MUKPOCKOITMYECKUX
ypaBHeHU MakcBema B cpene. [longpuzanus cpeabl
B 2JIeKTpudeckoMm rojie. CpeaHsisi MIOTHOCTh TOKA U
CpenHsisi IUIOTHOCTh 3apsia B Cpede, UX CBiI3b C
BEKTOpAMU MOJISIPU3ALIMI 1 HAMATHUYEHHOCTH.

IToTreHmamel
pelieHust
3JIEKTPOAUHAMUKHA

I10JIA u
3aga4

BexkTopHBIIl U CKaISIpHBIA MOTeHIMabl. OnucaHue
NEKTPOMArHUTHOTO IOJISI C MOMOIIBIO MOTEHIIUATIOB.
HeonHo3nauHoCTh IIOTEHLUAJIOB. YpaBHeHue
Hanambepa. Kanu6poska MOTEHI[UAJIOB
(KaTuOpOBOYHBIE COOTHOINECHUS). YpaBHEHUS IS
MOTEHLIMAJIOB MoJisi B BewecTBe. CucreMa rpaHUYHBIX
YCIOBUM [JJIi BEKTOPOB OIS M  IOTEHIMAJIOB.
IIpenenbl  NPUMEHUMOCTH  YpaBHEHUM  CBSI3H.
EnuHcTBEeHHOCTh peleHusl ypaBHeHMH Makcsesa.
IIpssmas woOpatHast 3aJaud  3JIEKTPOJAMHAMMKH.
Paspenel a51eKTpoIMHAMUKN.

3H€KTpOCTaTI/I‘{CCKO€ II0JIC

Cucrema ypaBHeHuid MakcBeiia [j1sl CTaTUYECKOIO




NpUOIKEHUs.  DJIEKTPOCTaTUYECKOe  ToJie,  €ro
MOTEHUMAIbHbI XapakTep. CKalspHbI MOTEHUUAI
IIEKTPOCTATUYECKOTO TOJIs, €r0 (PU3NIECKUI CMBICT U
ceocTBa. YpaBHenus Jlammmaca wu  Ilyaccona.
[ToTeHuuan cucreMsl 3apsa0B B BAKYyMe Ha OOJIBIIMX
paccTosiHUsAX OT Hee. PasznokeHue mnoTreHuuanza Io
MYJIbTHUIIOJISIM. MynbTUNIONBHBIE MOMEHTHBI.
HunoneHeii  MomeHT. llone munoms. [dumnons B
NEKTPUUECKOM IOJIe. OHEPrusi B3aUMOACHCTBUSA
CUCTEMBI  HEMOABMXXHBIX  3apsJ0B M  JHEprus
3JEKTPOCTATUYECKOTO  IOJI B JAUAJIEKTPHUKAX.
CBolicTBa 3JIEKTPOCTATUYECKOTO MOJISI MTPOBOJHUKOB.
[Tose BOMM3M MOBEPXHOCTH MPOBOJHUKA. [ToTeHIMan
U €MKOCTb IPOBOJHUKA, CUCTEMBl IPOBOJHUKOB,
MOTEHIIMAIbHbIE U eMKOCTHBIE KOI(PDHUIIUESHTHI.

CrannoHapHoe MarHUTHOE
rnoJe

VpaBuenuss  MakcBemia AL CTAIMOHAPHOTO
npuOnvkeHus.  BekTOpHbIH  MOTEHLMAT  MOJd
CTAaLIMOHAPHBIX TOKOB B OJHOPOJHBIX U M30TPOIHBIX
cpenax. YpaBHenue Jlammaca- Ilyaccona mis
BEKTOPHOrO mnoTeHuuana. 3akoH buo- CaBapa-
Jlammaca. MarHuTHOe IIOJIE€ CUCTEMBI JABHMXKYLIMXCS
3apsA0B Ha OOJBIIMX PACCTOSHUSX. MarHUTHBIN
MOMEHT TOKa. DHEPrusi MarHUTHOT'O IOJISI CHUCTEMBI
TOkOB. KOHTYp ¢ TOKOM (MarHMTHBIH [UIOJIb) BO
BHEIIIHEM MAarHUTHOM IOJIE.

KBaszucranuonapaoe
3JIEKTPOMArHUTHOE I10JIe

Ycnosus KBA3UCTAIMOHAPHOCTH. YpaBHeHUs
MakcBemia st KBa3UCTAIIMOHAPHOTO TTPUOIIKEHUS.
[TpaBuna Kupxrodpa [ms 1uenedl MepeMeHHOTO
(kBa3ucTallMOHApPHOr0)  Toka. KBasucralnmoHapHbIe
IIPOLIECCHI B ANEKTPUUYECKOMN LIENMU C ITOCTOSTHHOM 3/IC.
Konebatenbusiii koHTYp. COOCTBEHHBIE KOIeOaHUS B
koHType c R=0u R[] 0.

BekTopnas UHTepIpeTanus u KOMIUJIEKCHOE
MIpe/ICTaBJICHUE MIEPUOTINYECKU W3MEHSFOIIMXCS
NEKTpUUeCcKNX  BenuuwH. [loHsTHe 0  MeTone
KOMIIJIEKCHBIX aMITTUTY/.

Breinyxnennple kojebanus. 3akoH Owma 1 menu
nepeMeHHOro Toka. Pezonanc. Cucrema npoBOJHUKOB
C YYETOM CAaMOMHIYKITUU ¥ B3aUMOUHIYKITAH.
IlepemeHHBIC TTOJIST 1 TOKU B MACCUBHBIX TTOKOSIITUXCS
npoBoaHuKax. CKUH- 3PQEeKT: CYyIIHOCTh SIBJICHUS U
€ro KaueCTBEHHOE OObsICHEHHE. DJIeMEHTapHAasl TeOPHs
CKUH-3¢deKTa.

Ilepemennoe
3JIEKTPOMArHUTHOE II0JIE B
BAKyyMe€

Ilepemennoe 9JIEKTPOMArHUTHOE noJie.
DJIEKTPOMATHUTHBIE TOJISI B OTCYTCTBUHU 3apsiiOB U
TokoB. BomHoBoe ypaBHeHue (ypaBHeHue [lamambOepa)
U ero pelieHue Ui IUIOCKUX 3JIEKTPOMAarHUTHBIX
BOJIH. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH.
VpaBHeHus TONS IS TIPOU3BOJBHO JIBUXKYIIUXCS
3apsOB U €ro peIICHHEe B BHUJC 3aIra3/IbIBAFOIINX
MOTEHITUATIOB.

DNeKTpOAMHAMUKA B
YeThIPEXMEPHOM

OKCIIepUMEHTaIbHbIE  OOOCHOBAHUS  CIIELMAIbHOU
TEOPUH OTHOCUTEIBbHOCTHU. [locTynaTsl crienualbHOU




MIPOCTPAHCTBE

Teopuu oTHocUuteNbHOCTH. [IpeobpazoBanus JlopeHna
TS KOOPAMHAT u BPEMEHU. HNurepsan.
HMHuBapuaHTHOCTH (busmuecKux 3aKOHOB
OTHOCHUTEIBbHO MpeoOpazoBanuii Jlopenua.
YerblpexMepHasi TreOMeTpUYecKass UHTEpIpeTaLus
npeoOpa3oBanuii Jlopenma. KoHTpaBapuaHTHblE U
KOBapUaHTHBIE KOMIIOHEHTBI BEKTOPOB B
YETBIPEXMEPHOM  IIPOCTPAHCTBE.  YUeThIpeXMEpHBIN
BEKTOP MMPOBOM TOYKH. TE€H30pBI B UETBIPEXMEPHOM
npocrpaHcTBe. TeH3opHbIe 1oJis. TeH30pHbIE MO B
MEXaHHUKE: YEThIPE- BEKTOP CKOPOCTH, YETHIPE- BEKTOP
YCKOPEHMSI, YEThIPE- BEKTOP MMITYJIbCA MATEPUATLHON
TOYKH. [puHnmn HAUMEHBUIETO JICVCTBUA.
YerbipexMepHblii  BeKTOp cuibl. CBS3b 3HEPIUH,
MMITyJIbCA, MAacChl M CKOPOCTU PpEIITUBUCTCKOMN
YaCTULBI.

JencrBue ad 3J€KTpOMarHuTHoOro moJjisi. ['ayccoBa
cucreMa €QUHUIL. 4- MOTEHUMAT 3JIEKTPOMATrHUTHOTO
TOJISl. Tenzop 3JIEKTPOMArHUTHOT O TOJISI.
[TpeobpazoBanust HAMPSKEHHOCTEN IEKTPUUECKOTO U
MarHUTHOTO Tojiel mpu nepexonae ot oaHoi MCO k
npyroil. MIlHBapwaHTBI MOJISI. YpPaBHEHUE JIBUKCHUS
3apsila B OJIGKTPOMArHUTHOM TIOJI€ B  YEThbIpe-
IIPOCTPAHCTBE. 3aKOH COXpAaHEHUs 3apsia B
IIPOCTPAHCTBE MUHKOBCKOTO. YerpipexmepHast
IUIOTHOCTh  TOKAa. YpaBHeHMs  MakcBemia B
YeThIPEXMEPHOH (opMme.

[I1oTHOCTP M MOTOK 3HEPrUU 3IEKTPOMATHUTHOTO
TOJIS. 3aKoH COXpaHEHUS SHEPTrUun
3JEKTPOMArHUTHOrO mnonsi. TeH30p JHeprum WU
UMITyJIbCA  JJIEKTPOMArHUTHOro  mojsa.  CMbICT
PA3IUYHBIX KOMITOHEHT.

10 VYpaBHenus Makcemna s | ['apMoHuyeckue kojiebaHus. MeTon KOMILIEKCHBIX
3JIEKTPOMATHUTHBIX amriutyq. CTOpOHHME MCTOYHUKHU. Y paBHEHMS
rapMOHMYECKUX KoJieOaHUH | 3JIEKTPOIMHAMUKHU B KOMIIIEKCHOM dhopme.
u sHepretuueckue | Heonnopoausie ypaBHeHus [enbmroinbua. bananc
COOTHOIIICHHUS B [ 3HEpruu IMpU TaPMOHUYECKUX IJIECKTPOMATHUTHBIX
3JIGKTPOMArHMTHOM MOJIe KOJIEOAHMSIX.

11 ITnockue OnnoponHoe ypaBHeHue [enbMmromsbua. Ilmockue
3JIEKTPOMArHUTHBIE BOJIHBI B | BOJTHBI u 150, XapaKTEPUCTUKMU. IHonsarue
HEOT'pPaHUYEHHBIX Cpeaax XapaKTePUCTUYECKOro comnpoTuBjaeHus. IlnoTHocTh

MOTOKAa MOIIHOCTA B IUIOCKOM 3JIE€KTPOMArHUTHOM
BOJIHE. KomnnekcuHspiit BEKTOP [loiinTHHTA.
KommiekcHast  auaiiekTpudeckass M MarHUTHas
nponutaeMocts. Krnaccudukamus cpen. MnmeanpHbie
JTUAJICKTPUKH u HnacaabHbIC MIPOBOHUKH.
OcobenHoctH pacrpocTpaHeHUs IUIOCKHUX
9JIEKTPOMATHUTHBIX ~ BOJH B TPOBOJAIIMX U
JIUDJIEKTPUYECKUX Cpelax.

12 Ilanenue mwiockux | [Tonss Ha rpanunax pasaena cpen. ['paHudHbIe
3JIEKTPOMATHUTHBIX YCIOBUS JJII  BEKTOPOB  3JIEGKTPUUECKOTO  TOJISI.

BOJIH Ha TPAHULLY
paszeina IByxX cpen

I'pannuHbIe yCIOBUSA 111 BEKTOPOB MATHUTHOTO TOJIS.
[Tomsspuzaumst 37IEKTPOMATHUTHBIX BOJIH. [lameHue




IUIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBI Ha T'pPaHULy
paszena aAByx cpex 6e3 norepb. @opMyiibl PpeHes.
[Tanenne T1UIOCKOM 3IEKTPOMArHUTHOW BOJIHBI Ha
J3IEKTPUYECKOE TMOJIYIIPOCTPAHCTBO € IOTEPSIMM.
Heonnopoansie 1miockue BoJHBL. [IpubiamxeHHBbIC
rpaHu4Hble yciaoBus JleoHToBHYA.

13

9HeKTpOMaFHI/ITHI)IC BOJIHBI
B HAIIpaBJIAIOIHUX CUCTEMAX

Knaccudukamms nHampasistomux cucteMm. Ilamenue
IJIOCKUX BOJIH C NapaJlyIeIbHON U NEPIEHINKYIIPHON
MOJISIPU3ALIMEN HA UICAJIBHO MTPOBOISIIYIO TIIOCKOCTb.
MareMaTuyeckoe MpencTaBiIeHue M KilaccU(pUKaIUs
Hanpasisembix BoH: E-, H - u T-Bomnbl. CTpykTypa
1 HEKOTOPbIE XapaKTEPUCTUKHU HAIPABJISIEMBIX BOJIH.
[IpssmoyronpHBIi M KPYIJIIBIA  METAJUIMYECKHUE
BOJIHOBO/bI.  PemieHue  ABYMEpPHOTO  ypaBHEHMS
I'enemronbua. Bonnsl Tuna E u tuna H. Kputnueckue
YaCTOTHI, JIUCTICPCUOHHAS XapaKTEepUCTUKA
BOJIHOBOAA. XapaKTEPUCTUUYECKOE CONPOTUBIICHUE
BOJIHOBOAA. BomHoBoabl ¢ BojmHamu Ttuna T
KoakcuanbHpli M TIOJIOCKOBBI  BOJIHOBO/IBI.
3aTyxaHue BOJH B  TMOJBIX  METaJUIMYECKUX
BOJIHOBOJAX. 3ame IS oIIme CTPYKTYDBHI.
DJeKTpOMAarHUTHbIE  KojiebaHMsI B OOBEMHBIX
pe3oHaTopax.

14

Teopus U3JTy4YeHUs
SIIEKTPOMATHUTHBIX  BOJIH.
DleMeHTapHbIE U3Ty4YaTeIn

Knaccuueckas Teopust U3ydeHUs yIPyro-CBs3aHHOTO
9JIEKTPOHA. DJIeMEeHTapHbIN INEKTPUUECKUI
U3IIydyaTelb — TAPMOHUYECKUH OCHWIISATOP (IUIMOTH
I'epua). M3nyueHne TrapMOHHUYECKOTO OCITMJLISTOPA.
DNIEeKTPOMATHUTHOE I10JI€ OCLMIUISTOPA BOJIM3U HETO U
B BOJHOBOM 30He. [luarpamMmbl HampaBlIEHHOCTH,
CONIPOTUBJICHUE W3IIy4YeHUs, ko3 urment
HAIIPABJICHHOT'O JEHCTBUS, NTOTOK 3HEpruu. IIpuHoun
[€PECTAHOBOYHOU JIBOMCTBEHHOCTH. JIEMEHTAPHBIN
MarHuTHBIA ~ M3dy4yaTenb.  OJieMeHT  [roifreHca.
TeopeMa 3KBUBAJIECHTHOCTH. Y CJIOBHUE U3ITYyYEHUSI.

15

Pacnipoctpanenue
3JICKTPOMArHUTHBIX BOJIH B
atMochepe 3eMiu

BiusiHne 3¢eMHON NMOBEPXHOCTHM HA PACHPOCTPAHECHUE
paguoBoiH. IlapameTppl 3eMHOH  ITOBEPXHOCTH.
Paccrosnue mnpsimoit Buaumoctu. Knaccuduxanms
MOIeTIel paauoTpacc HaJ 3EMHOW TMOBEPXHOCTHIO.
[Tome w3myuatens, TMOMHITOTO HaJ  IUIOCKOHN
nmoBepxHocThio. Bmusiaue cheprunoctu 3emiu. [lose
B HEMOCPEICTBEHHONH OJM30CTU OT MOBEPXHOCTH
3eMiaM U B 3emue. Judpakuus paadoBOiIH Ha
npenstcTBud. CTpoeHHEe M 3JIEKTPOAMHAMHUYECKUE
napameTrpbl 3eMHOM aTMocdepsl (Tpomochepbl u
HoHOChEPHI). OCHOBHBIE 3aKOHOMEPHOCTH
pacnpocTpaHeHUsI  paguoBOIH B aTMocdepe.
[Mpenomnenne paanoBoyiH. Buasl  TpomochepHOit
pedpakiuu. 3aKOH  OTPaXEHUS] PAAMOBONH B
noHocdepe. OcobeHHocTH pacnpocTpaHeHus
PaIMOBOJIH pPAa3JIMYHBIX JUANA30HOB HA peaJbHBIX
Tpaccax. OOJIacTh NMPOCTPAHCTBA, CYLIECTBEHHAS IS
pacnpocTpaHeHHsT PaANOBOIIH.




5.2. IlpakTHyeckue 3aHATHUS

HaumeHoBaHue TeMBbI

CopaepxaHue TeMbI

MaremaTuueckue
3JIEKTPOAUHAMUKU

OCHOBBI

OcHOBHBIE hopmyIib BEKTOPHOI'O aHaIu3a.
HubdepeHnaabHbIe BEKTOPHbBIE OTIEPATOPBI.
Beruncnenne  rpamueHTa,  OUBEPreHIMH,  POTOpA.

HuddepeHmanbHple ONepaui BTOPOTO MOPSIKA.

3H€KTpOCTaTI/IquKOG I10JIC

Pemrenust 3a1a4 351€KTPOCTATHKH C IMTOMOIIBIO TEOPEMBI
laycca u nmpuHIUIIA CYyNIEPIIOZUITUH.

DJEKTPOCTATUUECKOE TTOJIE

DHeprus
TOJIs

QJICKTPOCTATUYCCKOT' O

Pemenns 3a7a4 ANEKTPOCTATUKHI METO0M
MHTErpupoBaHueM ypaBHenui Jlamiaca u Ilyaccona.

Pemenus 3ajaad. Ornpenenenue SHEprun
3JIEKTPOCTATUYECKOTO  IOJS  CUCTEMBl  3apsioB.

OrnpeneneHnie  eMKOCTHBIX KOI((GUIUEHTOB CHCTEMBbI
3apsiioB.

ITocToAHHBIN JIEKTPUUYECKUI TOK

Pemienne  3amau.  Pacuer  mapameTpoB  uenei
MOCTOSIHHOTO TOKa C TpuMeHeHueM 3akoHa Owma u
npaBuil Kupxroda. OmpeneneHue CONPOTUBICHUS B
JIMHEWHBIX 1 OOBEMHBIX TPOBOTHUKAX.

MarsutHOE
TOKOB

II0JI€ ITOCTOSHHBIX

Pemenne 3agad4. Pacuet OJIs, CO3JaHHOTO
HEMPEPBHIBHBIM PACIPENCIIEHUEM TOKA IO MOBEPXHOCTU
Wi 00beMy, C IIOMOIIbIO 3aKOHA IIOJJHOTO TOKa H
METOJIOM HWHTErpupoBaHus YypaBHeHUs [lyaccona s
BEKTOPHOI'O MOTEHIIUAA.

BHCPFI/IfI MAarHuTHOI'O ITOJIA

Pemenne 3amgau. OmpenerneHne SHEPTUUM MArHUTHOTO
MOJII TOKAa: a) 4yepe3 IUIOTHOCTh TOKAa M BEKTOPHBIN
NMoTeHIMa; O0) dYepe3 IMOTOK MArHUTHOW WHIYKIUH.
Omnpeneneare  KO3(PPUIMUEHTOB  CAMOMHAYKIUU |
B3aMMOUWHYKIIUA CUCTEMBI ITIPOBOTHIKOB.

3akoH
WHIYKIIUH

3JICKTPOMArHUTHOM

Pemenne 3amau. OrnpeneneHue
UHIYKIIMOHHOTO TOKA.

9JIC MHAYKIUM U

KBasucranuonapHaele MpoIecchl B
LEIsIX C IMOCTOSIHHOM dIC

Pemenne 3amau. OmpeneneHue 3aKOHOB HM3MEHEHHS
3apsiia, TOKAa WM HaMpsSOHKCHWS IMPH TMOAKIIOYCHUU K
MOCTOSIHHOM 3JIC WEeNu: a) C EeMKOCThio, ©0) ¢
WHIYKTUBHOCTBIO, B) C UHIYKTUBHOCTHIO M EMKOCTBIO.

BbiHyx1€HHBIE KOJIEOAHUS.
Ilepemennbie

(KkBa3ucTallMOHAPHBIE) TOKU

Pemenne 3agau. Pacdyer mapamMeTrpoB 3JIEKTPUUYECKOMN
ey TEPeMEHHOro (KBa3MCTAIIMOHAPHOTO) TOKa C
npuMmenenrieM mnpasun Kupxropa u 3akona Owma.
Nmnenanc. Pacuer pexuma pe3oHaHca HANPSHKEHUH B
LIEMH C PEaKTUBHBIMU 3JIEMEHTAMU.

IlepeMeHHOE  3JIEKTPOMArHUTHOE
I0JI€ B BAKyyMe

Pemienne 3amau. Pacyer XapakTEepUCTUK MHEPEMEHHOTO
3JIEKTPOMAarHUTHOTO TMOJII B BaKyyMeé BIadud OT
VCTOYHUKOB 3apsifioB U TOKOB C HPUMEHEHUEM
ypaBHeHuil MakcBesia u Teopemsbl [loiiHTHHTA.

PengruBucrckas MexaHmka

Pemienue 3amau. DHeprusi, UMMIYJIbC U CKOPOCTH
penATUBUCTKON YacTulbl. CBSI3b SHEPrUU, HUMIIYJIbCA,
Macchl U CKOPOCTH PENISITUBUCTCKOW YaCTUIBI. 3aKOH
CJI0’KEHMSI CKOPOCTEH.




PenxstuBucrckas Pemenue 3amau. IlpeoOpazoBanus JlopeHna s

3JIEKTPOAMHAMUKA COCTAaBJISIIOIINX 3JIEKTPOMArHUTHOT'O oS B
MPOU3BOJIBHON MaTepuaibHON cpene. OmnpeneneHue
3JIEKTPOMArHUTHOTO MOJIS PEIATUBUCTCKOM
3apsbkeHHOM 4actuibl. OrnpenelieHrne XapaKTePUCTHK
JIBIDKCHUST PEISITUBUCTCKOM 3apsHKEHHOM 4YacTUIbl BO
BHEIIHEM 3JIEKTPOMATHUTHOM II0JIE.

YpaBHeHus Pemenne 3amau. Pacuer XapakTepUCTHK NEPEMEHHOTO

3JIEKTPOAUHAMUKU B [ 3JIeKTPOMAarHUTHOrO TIOJISI METOJIOM  KOMILUIEKCHBIX
KOMIUTeKCHOM  (opme.  bamanc | ammurya.
SHEPTrUM TMpPU  TAPMOHUUYECKHUX

QJICKTPOMATHUTHBIX KOJICOAHUSIX.

ITnockue 371eKTpOMAarHUTHBIE
BOJIHBI B TINAJIEKTPUIECKHUX Cpeaax

Pemienue 3amau. Pacuer XapaKTEpUCTUK IIIOCKUX
3IIEKTPOMATHUTHBIX BOJTH B M/ICAJTIbBHOM JUAJIEKTPUKE U B

JIUDJICKTPUKE c MOTEPSAMH. Onpenenenue
XapaKTEPUCTUYECKOTO  (BOJIHOBOI'O)  COMPOTHUBIICHUS
cpenpbl.

[Tnockue 351eKTpOMarHuTHbIE Pemienne 3agau. Pacuer XapaKTEepUCTUK IUIOCKUX

BOJIHBI B TIPOBOAAIIUX CPCaAX.

QJIICKTPOMAIHUTHBIX BOJIH B HpOBOI[HHleI cpeac. Pacuer
3aTyXaHUsg U FJ'IY6I/IHBI IIPOHUKHOBCHHA.

Kpaesrbie 3aja4u

SJICKTPOANHAMUKHU

Pemenne 3anau. IlageHue miockoi BOJIHBI HA TPaHUILY
IByx cpen 6e3 motepb. @opmynsl dpenens. IlomHoe
OTpaXKE€HUE.

[Tagenne TUIOCKOM 3JIEKTPOMATHWUTHOM BOJIHBI Ha
JIUDJIEKTPUYECKOE MOJIYNMPOCTPAHCTBO C  IMOTEPSMM.
HeonnopoaHbie MI0CKKHE BOJIHBI.

DJEeKTPOMArHUTHbIE  BOJHBI B
MPSMOYTOJIBHOM BOJTHOBOJIE

o  OMB,
KOTOPBIX BO3MOXHO B
NpPsIMOYTrOJIbHOM  BOJIHOBOJIE  3aJIaHHBIX  pa3MEpPOB.
Onpenenenue XapaKTEPUCTUK OMB,
pacCIpOCTPAHSIONIUXCS B MPSIMOYTOJIBHOM BOJIHOBOJIE.
OmnpeneneHne oNTUMAIBHBIX Pa3MepOB BOJTHOBOAA, IS

Penrenue 3ajay4.
pacrpocTpaHeHue

Onpenenenue

pacrpocTpaHeHue OMB C 3aIaHHBIMU
XapaKTEPUCTUKAMH.
DNeKTpOMarHuTHble  BOJHBI B | Pemienune  3amau.  Ompenenenue  tuno  OMB,
KpYIJIOM BOJIHOBOJIE pacnpocTpaHeHHE KOTOPBIX BO3MOXHO B KPYIJIOM
BOJIHOBOJIE  3aJaHHOro  pasmepa. Omnpenenenue
xapaktepuctuk ~ OMB,  pacnpocrpaHsomuxcss B
KpYyIJioM BOJIHOBOJE. OmpeneineHue ONTUMAJIbHOTO

pasMepa BOJIHOBONA, I pacnpoctpaHenne OMB ¢
3aJJaHHBIMHU XapaKTEPUCTUKAMH.

OObeMHbBIE PE30HATOPHI

Pemienue 3amau. OmnpenerieHME PE30HAHCHBIX YaCTOT
NPSMOYTOJIBHBIX W KPYIJBIX pe3oHaTopoB it OMB
pa3auyHbIX TUMOB. OrmpeneneHue OCHOBHOM MOJIbI

pe3oHaTopa W IIUPUHBI  IOJIOCHI  MPOIYCKaHUSI.
JoOpOTHOCTH 0OBEMHOTO PE30HATOPA.
DJieMeHTapHbIC U3TydaTen Pemenne  3amau.  OmnpeneneHWe  WHTCHCHBHOCTH

AJIEKTPOJUIIONBHOTO U3NTyueHUs. Pacuer XxapakTepucTHK
OMB B nanbHeil 30HE, W3JIy4aeMbIX 3JI€MEHTAPHBIMHU
M3IIydaTeNsIMH (3JIEKTPUYECKUM U MATHUTHBIM).

PacnipocTpanenue

Cemunap. Jammra (moxJaasl C

pedepaTon




3JIEKTPOMATHUTHBIX BOJIH
Pa3IUYHbBIX AMATIA30HOB B
aTMocdepe 3emin

MPE3EHTAIUSIMU).

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HaumeHoBaHUME TEMBI Coneprxanue Tembl (pasziena) TpynoemkocTsb
n/m (paznena) B
aKaJeMUYECKUX
yacax
1 BBenenue. IToaroroBka K MpakTUUECKUM 3aHSTHSIM. 4
MaremaTuyeckue [ToaroToBKa K KOJJIOKBUYMY.
OCHOBBI BrinoiHeHe UHANBUAYAITBHOTO JIOMAIITHETO
3JIEKTPOANHAMUKHU 3aanus Nel.
IToaroroBka K sK3aMeHy.
2 OkcnepuMeHTalibHble | [ToArOTOBKA K KOJIJIOKBUYMY. 2
OCHOBBI ITogroroBka K 3K3ameHy.
3JEKTPOAUHAMUKN U
ypaBHEHUS
ANIEKTPOMArHUTHOTO
oJIst
3 DJIEKTPOMATHUTHOE IToaroToBKa K KOJIIOKBUYMY. 2
TOJIe B BEIIECTBE Pab6ora c¢ yuebHukoM. CamocTosITeIbHOE
W3yuyeHHEe TeMbl: "DJEeKTpOHHAs Teopus
OPUEHTAILIMOHHOTO MeXaHu3Ma
nojspuzanuu’.
IToaroroBka K sK3aMeHy.
4 IMTorennuansl nonst u | [loAroToBKa K KOJJIOKBUYMY. 2
penieHus 3anau | [TogroroBka k sK3ameHy.
3IEKTPOAUHAMUKHI
5 Onektpocratuyeckoe | IToaroToBka K MpakTUUYECKUM 3aHATHSIM. 4
ToJe IToaroroBka K KOJUIOKBUYMY.
BoinosiHeHMe UHANBUAYAITBHOTO TOMAIIIHETO
3amanus Ne2.
[ToaroroBka K 3K3aMeHy.
6 CraunonapHoe IToaroToBKa K MPaKTUYECKUM 3aHSATHUSIM. 2
MAarHUTHOE TOJie [ToaroroBka K KOJUIOKBUYMY.
IToaroroBka K sK3aMeHy.
7 KBazucraunonapnoe [ToaroroBka K MpakTUUECKUM 3aAHSATHUSIM. 2
3JIEKTPOMArHUTHOE IToaroroBka k 3K3aMeHy.
rnoJjie
8 ITepemennoe [ToaroroBka K MpakKTUYECKUM 3aHSATHUSIM. 2
3JIEKTPOMArHUTHOE IToaroroBka k sK3amMeHy.
1oJie B BAKyyMe
9 OnexrpoauHaMuka B | [loAroToBKa K MpakKTUYECKUM 3aAHATHUSM. 2

YCTBIPCXMCPHOM

HOI[FOTOBKa K 9K3aMCHY.




MPOCTPAHCTBE

10 | YpaBHeHus IToaroroBka Kk MpakTUYECKUM 3aHATUSIM 2
Makcsema 114 | IloaroroBka K KOJUIOKBUYMY
3JIEKTPOMATrHUTHBIX IToaroroBka k 3aueTy
FapMOHUYECKUX
KoJIeOaHUM "

SHEpPreTUYECKue
COOTHOIUIEHUS B
3JIEKTPOMATHUTHOM
noJje

11 | ITmockue IToaroroBka K MpakTUYECKUM 3aHATUSIM 10
3JIEKTPOMATHUTHBIE BoinosiHeHe MHIMBUIYAJIBHOTO JJOMAIIIHETO
BOJIHBI B [ 3amanus Nel
HEOTpAHUYEHHBIX [ToaroToBka K KOJJIOKBUYMY
cpenax IToaroroBka Kk 3a4eTy

12 | I1lagenue wIockux | [1oAroToBKa Kk MpakTUUYECKUM 3aHATUSIM 10
3JIEKTPOMATrHUTHBIX BoinosiHeHe MHIMBUIYAJIBHOTO JJOMAIIIHETO
BOJIH Ha TPAHUILY 3agaHus No2
paszena IByX cpen IToaroroBka K KOJUIOKBUYMY

ITogroroska k 3auety

13 | DnekTpomMarHuTHbIE IToaroroBka K MpakTUYECKUM 3aHSITUSIM 6
BOJIHBI B | BeinmotHeHMe MHAMBUIYAIBHOTO TOMAIITHETO
HaIPaBJISIIOIINX 3aanus Ne3
CUCTEMAX IToaroroBka K KOJUIOKBUYMY

ITogroroska k 3auery

14 | Teopus nu3nydeHus | [logroroBka K mNpakKTUYECKUM 3aHITUSIM 7.8
3JIEKTPOMATrHUTHBIX BrinoiHeHe UHANBUAYATLHOTO TOMAIITHETO
BOJIH. DJieMeHTapHble | 3aganust N4
U3JIy4aTenau IToaroroBka k 3auety

15 | PacnpocTtpanenue ITonroroBka pedepara 4
3JIEKTPOMATrHUTHBIX IToaroroBka k 3aueTy
BOJIH B atMmocdepe
3emin

7. OBPA3OBATEJIBHBIE TEXHOJOI'MN

Jisi  TmpoBeleHUs JICKIIMOHHBIX  3aHSTHI  MCIOJB3YIOTCS  ayAUTOPUH, OCHAIICHHBIC
MYJbTHMEINA MTPOEKIIMOHHBIM 000PY/I0BaHMEM M MHTEPAKTUBHON JTOCKON. UTeHue JeKIui
COIPOBOXK/IACTCS MPE3CHTALIUSIMU.

[MpakTuyeckue 3aHATHS IO Kypcy «DJISKTpOAMHAMMKA. PacrpocTpaHeHHe paauoBOIH»
MpeHa3HaYeHbl JUIsl GOpMHUPOBAHUS Y CTYJCHTOB HaBbIKA pEIlIEHUE 3ajay, BO3HUKAIOIINX
nepej UcciieoBaTeIeM, pa3padboTYMNKOM KOHKPETHBIX (PM3UUYECKUX MOJIEICH U KOHCTPYKIIUH.
Ha npaktuueckuie 3aHSATHS BBIHOCITCS HauOoJiee BakHbIe pasnelbl Kypca. [IpernogaBarersb
COBMECTHO CO CTYJCHTAMU OOCYXITAeT OCOOCHHOCTH IOCTPOCHHUS aJrOpUTMA PEIICHUS
JAHHOTO KJlacca 3ajad, a TaKXKe MMOAXOIbl K PEIICHUI0 KaXIOH KOHKPETHOW 3aJavu.
‘CTYICHTBI  CaMOCTOSITEIbHO  PEau3ylT pa3paOOTaHHBI  aJIrOpUTM, TOCIE Yero
00CY)KIaI0TCs TOJTyUeHHbIE pe3ysibTaThl. Ha KaXI0M 3aHSATHH pacCMaTpPUBAETCS HECKOJIBKO
3a1a4 B paMKax OO0O3HAYEHHOW TEMBbI, YacTh M3 KOTOPBIX pEIIAeTCs C IMOAPOOHBIM
0o0CYyXIEeHHEM,  OCTajbHbIC  3aJayd  CTYJEHTbl  BBINOJHSIOT  CaMOCTOSTEIbHO
(MHIUBUyaJIbHBIC  JIOMAIllHWE  3ajJaHus). Tak Jke Ha  NPaKTUYECKUX  3aHITHSIX
OCYIIIECTBJISICTCSl TEKYIIUA KOHTPOJIb 3HAHUI CTYJCHTOB IO OTICIBHBIM pa3feliaM U TeMaM
Kypca B BHAC. KOJUIOKBHyMa (IIpOBEpPKAa 3HAHHMI TEOPETUYECKOrO0 MaTrepuana) u
TECTUPOBAHUS WM IHCbMEHHOI'O oIpoca (IIpoBepKa 3HAHUN IMOHITHHHOIO aIapara,
OCHOBHBIX 3aKOHOB U (hOPMYII).



8. OUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOYHOM ATTECTALIUA
Onucanue nokasaTtenaeil 1 KpUTEPUEB OLICHMBAHUS KOMIIETEHIIMI HA Pa3/IMYHBIX 3TAlax UX
dbopMUpOBaHMS, ONMMCAHME IIKAJ OLIEHUBAHUS, TUIOBbIE KOHTPOJIbHBIE 3a/JaHUSI U HMHBIE
MaTepualibl, HEOOXOAUMBIE ISl OLIEHKUM 3HAHUN, YMEHUM U HABBIKOB, XapaKTEpPU3YIOIIMX
3Tarbl GOPMHUPOBAHUS KOMIIETCHIINH, a TaK e METOANYECKHE MaTepUalIbl, OMPEIACIISIOIINe
MPOLEAYPhl OLICHUBAHUS, 3HAHUN, YMEHHH W HABBIKOB OTPAXXEHBI B (POHIIE OIECHOYHBIX
CPENCTB MO IUCLUIUIMHE «DJIEKTpOAUHAMUKa. PacipocTpaHeHne paiuoBOIHY.

[TpuMepHbIe BOMIPOCHI K 9K3aMeHy (4 cemecTp)

1.Cxkansipuasie nosisi. I'pagueHT u ero ¢usnyeckuii cMpici. [1paBusa BbIYKCIEHUS TPAIMEHTA.
I'pagueHT B pa3nuyHbIX CUCTEMAX KPUBOJMHEWHBIX KOOPIMNHAT.

2. Bextopuble momnsa. Ilotox BektopHoro momns. JuBeprenmusi, e€ (Qu3MYecKuii wu
FeOMETPUYECKUN cMbIC. Bbruncnenus: quesepreHuuu. JuBepreHuus B pa3jidyHbIX CUCTEMAX
KPUBOJIMHENHBIX KoopauHaT. Teopema Octporpaackoro -I"aycca.

3. LHupkynsuus BeKTOpHOTo 1ojis. BekTop-poTop (husznueckuii 1 reoMeTpuuecKuii CMbICT).
ITpaBuna BerumciieHust poropa. POTop B pa3nuyHbIX CUCTEMax KPUBOJUHEUHBIX KOOPAUHAT.
Teopema Croxca.

4. Nuddepennuansupie onepatopbl ['ammiabroHa um Jlammaca. BeipakeHus rpaaueHra,
JIMBEPreHlIMM U poTopa uepe3 omnepatop [amunbrona. duddepeHuanbHble onepanuu
BTOPOTO MOPSAKA.

5. DKCIEpUMEHTAIbHbIE OCHOBBI 3JEKTPOJAMHAMUKU. 3akoH KynoHa. DnekTpuyeckoe
CMellleHue M aneKTpoctaTudeckas teopema [aycca. HQuddepennmanpuas dopma Teopemsl
l"aycca.

6. Onextpuueckuii Tok. IloHsTue o mioTHoctu Toka. 3akoH Oma B muddepeHImanbHOM
dbopme. 3aK0OH COXpaHEHUS 3apsaa.

7. 3akon buo - CaBapa - Jlamnaca. 3akOH IIOJHOIO TOKa B HWHTErPaIbHOM U
nuddepenmmanbaoit popme. Toku cMerieHus. O6001IeHe 3aKOHA TTOJTHOT'O TOKA ISl TOKOB
MPOBOJAMMOCTH U TOKOB CMEIIICHHUSI.

8. 3akoH »snexkTpoMarHuTHOW uHAykuun Dapanes. HuddepennmanbHas dopma 3aKoHa
3NIEKTPOMArHuTHON mHAyKiuu. Teopema ["aycca mjas MarHUTHOTO TIOJIsA, €€ (PU3MYECKUI
CMBICIL.

9. VpaBuenuss MakcBemia B BakKyymMe Kak o00001mieHre omnbITHBIX (akToB. Cucrema
YPaBHEHUM

MaxcBeruta B MHTETpalibHOM 1 uddepeHnnanbHoi popme. [ToTHOTA CUCTEMBL.

10. BbIBOJ 3aKOHA COXpAHEHMSI SHEPTUMU IEKTPOMATCHUTHOTO MMOJIs U3 OOLIEro ypaBHEHUSs
6anaHnca sHepruu. [Toustue o Bekrope YmoBa-IloitHTuHTA.

11. DnextponHas Tteopusa BemiectBa. Cucrema ypaBHeHud Maxkcsemia [ JlopeHna.
[Tonsipuzanus BemecTBa. MexaHU3MbI MOJIPU3ALIH.

12. HamaranumBaHue BeuecTBa. TOKM CBOOOAHBIX U CBSI3aHHBIX 3apsiAoB. [I10THOCTH TOKOB
CMEUIeHUs] U BEKTOP HaMarHuyeHHocTu. Ilpupoma MarHUTHBIX CBOMCTB BEIECTBA.
Ycpennennas cucrema ypaBHeHnuit Makcsesuia -JIopenna.

13. I'pannuHbie ycinoBus aJist BekTopoB E u D.

14. I'pannuHbie ycinoBus aJist BekTopoB B u H.

15. Onucanue 3JIEKTPOMATHUTHOTO TIOJISI € TMOMOUIBIO IOTEHIMAIOB. BeKTOpHBIN U
CKaJISIpHBIA  moTeHUuasibl. YpaBHeHusi [lanambepa. KamubpoBka  NOTEHUHAIOB
(KaTuOpPOBOYHBIE COOTHOIIICHHUS).

16. Ilpsimast 1 oOpaTHas 3aaud JIEKTPOAMHAMUKHN. EAMHCTBEHHOCTh pelleHus ypaBHEHUN
Makxkcsesa. Pa3aenbl 3J1€eKTpOAUHAMUKH.

17. YpaBuenus  anexkrpoctaTtuku. [lOTEHIIMATBHOCTL  AJIEKTPOCTATUUYECKOTO  TMOJIS.
CxangpHbplii MOTEHIMAJ, ero (pu3M4Yeckuil CMbICT M cBoiicTBa. YpaBHenust Jlammaca u
ITyaccona.

18. IloTeHman cucreMbl TOYEUHBIX 3apsaoB. [loTeHIMam HempepbIBHO paclpeeeHHbIX
3apsaaoB. [ToTeH1an cucteMbl TOYEUHBIX 3apsiIoB Ha OOJIBIIMX PACCTOSIHUSIX OT Hee (METO[
PA3JIOKEHUS HA MYJIbTUIIONH).

19. Tlone nunons. JAUIosb B 3JIGKTPHUUECKOM I10JIE.

20. DHepruss  B3aMMOJCUCTBUS  CHUCTEMBI  HEMOJBHXHBIX  3apsAlOB  Kak  JIHEPrus



3MEKTPOCTATUYECKOTO MOl B AUINEKTPUKAX.

21. CBoiicTBa 3JIEKTPOCTATUYECKOIO N0 NPOBOAHMKOB. Iloyie BOMM3M TOBEPXHOCTHU
NnpoBOoJHUKA Meraummyeckuii skpad. [loTeHIManm W €MKOCTh MNPOBOJHUKA. JHEPTUs
3IEKTPOCTATUUECKOTO OISl CUCTEMBI TPOBOHUKOB.

22. DNeKTpoAUHAMUKA CTAlIMOHAPHOT'O 3JIEKTPOMArHUTHOTO OJIS. YcnoBus
CYLLIECTBOBAHMSI TOCTOSSHHOTO TOKa. 3akoH OMa isi HEOJHOPOJHOrO ydacTKa LEIu.
[TpaBuna Kupxroda.

23. CucreMa ypaBHeHMII MakcBeilia Ajisi MArHUTHOT'O TIOJISl IOCTOSIHHBIX TOKOB. BeKTOpHBII
MOTEHIIMAJ JJIs1 CTALIMOHAPHBIX TOKOB. BbiBo1 nHTEerpanbHOM popmbl 3akoHa buo-CaBapa-
Jlarmmacca.

24. MarHuTHOE IOJI€ CUCTEMBI ABWKYIIMXCS 3aPAI0B Ha OOJIBIINX PACCTOSIHUSX.

25. KoHTyp ¢ TOKOM (MarHUTHBIN IUIIOJIH) BO BHEIITHEM MArHUTHOM TIOJIE.

26. DHeprus MarHUTHOTO TOJIs1 TOCTOSIHHBIX TOKOB. CaMOMHAYKITUS U B3AUMOUHTYKIIUS.

27. YcnoBusi KBA3UCTALIMOHAPHOCTH M ypaBHeHMsT MakcBeia [ KBa3UCTALMOHPHBIX
anekTpoMarHuTHbIX nonei. [IpaBmna Kupxroda mis nemneii mepeMeHHOTO TOKA.

28. KBazucrauvoHapHbIE TMPOLECCHl B  3JEKTPUUYECKONM 1enu 03 HMHAYKTUBHOCTH C
nmoctosiHHOM 3c. CucTeMa TOKOB 0e3 MHIYKTUBHOCTEH ¢ TOCTOSTHHBIMU 3/IC.

29. UHAYKTUBHOCTDb B KOHTYPE C MMOCTOSTHHOM 3/IC.

30. KonebarenbHsiilt KoHTYp. CoOCcTBeHHBIE KONlebanus B KoHType ¢ R=0u R[T 0.

31. BekTopHass ~ MHTepOpeTalMsi U  KOMIUIEKCHOE  MpEACTABIIEHHE  MEPHOJNYECKH
M3MEHSIOIIMXCA NEKTpUUeCcKUX BenuuH. [ToHATHE 0 METOIe KOMIUIEKCHBIX AMIUIUTYI.

32. BeiHyxaeHHbIe KoneObanus. 3akoH Oma I 1INy MepeMeHHOro Toka. Pe3oHaHC B e
MEPEMEHHOT0 TOKA.

33. CucrteMa  TPOBOJHUKOB C  y4eTOM  CAMOMHAYKIMU U B3AaUMOUHIYKIIUM.
ITocnenoBaTenbHOE COEOIMHEHME WHIAYKTUBHBIX KaTyleK. /[Be He3aBHCHMBbIE KAaTyLIIKM Ha
00111eM cepeUYHHKE.

34. CkuH- 3¢ dext. CynHOCTh SBJIEHHSI U €r0 KauyeCTBEHHOE OOBsSCHEHUE. DJIeMEHTapHas
Teopusi CKUH-3deKTa.

35. IlepemeHHOE  2JEKTPOMArHUTHOE IMojie. BoOJHOBOe  ypaBHEHHME U CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH.

36. 3ana3apIBaOIIMe TMOTEHIIMAIBI Ha OOJIBIIUX PACCTOSIHUSAX OT CHUCTEMBI JIBUXKYIIUXCS
3apsI0B. DHEPrus, U3jlydaeMasi CUICTEMOH 3apsiioB B Mpeesiax Majoro TeJIECHOTO yIia.

37. I3ny4yeHne rapMOHUYECKOTO OCHUIUISTOPA.

38. OCHOBHBIE TOJIOKEHUS PEISITUBUCTCKON KuHeMaTuku. IlpeoOpa3oBanust JlopeHua.
CnenuanbHas TEOPHUST OTHOCUTEIIBHOCTU B YETBIPEXMEPHOM IPOCTPAHCTBE MUHKOBCKOTO.
[Tonsatnie o mpocTpaHCTBEHHO- BpeMeHHOM wuHTepBase. [IpeobpazoBanus JlopeHna B 4-
npoctpaHcTBe. KOHTpaBapuaHTHbIE M KOBApPUAHTHBIE  KOMIIOHEHTHI BEKTOPOB B
YETBIPEXMEPHOM MPOCTPAHCTBE.

39. TeH30pbl B YETBIPEXMEPHOM NIpOCTpaHCTBE. TeH30pHBIe MmoJis. Ilpumepsl TEH30pHBIX
nojieid B 4- npocrpaHcTBe. TeH30pHbIE MOJII B MEXaHUKE: 4- BEKTOP CKOpPOCTH, 4- BEKTOP
YCKOpeHUsl, 4-UMIYyJIbC MaTEPUATIBHON TOUKH.

40. 4-noTeHUMANT 3JIEKTPOMATHUTHOTO MOJIsl. TEeH30p 371€KTPOMATHUTHOTO MOJIS.

41. IIpeoOpa3zoBaHUs HAPSKEHHOCTEN AIEKTPUUECKOTO U MATHUTHOTO TOJIEN MTPU NMEPEX0/ie
ot ogHolt MCO x npyroit. MHBapuaHThI mous.

42. YpaBHEeHUE ABIKEHUSA 3apsifa B JIEKTPOMATHUTHOM I10JI€ B 4-IPOCTPAHCTBE. 4- BEKTOP
CUJTBI.

43. 3aKOH COXpaHEeHMSs 3apsAja B MPOCTpaHCTBE MUHKOBCKOTO. UeTbhlpexmMepHas MIOTHOCTh
TOKa.

44. YpaBHenust MakcBeiia B 4eThIpeXMepHOU (hopMe.

45. TITOTHOCTh U MOTOK 3HEPTUM IJIEKTPOMATHUTHOTO MOJIsS. 3aKOH COXpPAHEHHs SHEPruu
3JIEKTPOMArHUTHOTO TMOJI.

46.TeH30p PHEPIUU U UMITYJIbCA 3JEKTPOMATHUTHOTO 1OJs1. CMBICT pa3IUYHbIX KOMIIOHEHT.
ITpnoOGpeTeHne HABBIKOB CAMOCTOSITEJIbHOM IOCTAHOBKM U PELIEHUS 3aJa4 KJIACCHYECKOMN
3EKTPOAUHAMUKH.



[TpumepHbIEe BOITPOCHI K 3a4€Ty € OLIEHKOH (5 cemecTp)

1. Onpenenenue 3MeKTPOMArHUTHOTO NOJIsl. BEKTOPBI 3JIEKTPUUECKOTO U MArHUTHOTO IOJIS.
3akon Oma B auddepenmuanbioil dopme. I[lomueiii Tok. YpaBHeHuss MakcBemia B
nuddepeHImanbHON 1 HHTErpajibHON popmax.

2. Kiaccudpukanust cpen, MaTepuaidbHble ypaBHEHHWS. [ paHW4YHBIE YCIIOBHS IS
3JIEKTPOMArHUTHOTO IOJIA.

3. Meron KOMIUIEKCHBIX AaMIUIMTYA. YpaBHeHUs MakcBemwia s TapMOHHUYECKUX
koJsieOaHui. KoMruiekcHble MPpOHUITAEMOCTH.

4. TTIpuHLIMI IEPECTAaHOBOYHOM BOMCTBeHHOCTH. JIemma JlopeHua.

5. DHepruss 3NEKTPOMArHUTHOTO  MOJIsl.  YpaBHeHME  OajlaHca  JHEPruM IS
3nekTpoMarHuTHoro noiisi. Bekrop IoitHTuHra.

6. JIBkeHHE SHEpPruu B 3JIEKTpoMarHuTHOM rmojie. CpenHuil OanaHC 3HEPTUM B Cllydyae
FapMOHUYECKUX KOJIeOaHMII.

7. YpaBHenue l'enbmronbua s cpenbl 0e3 motepb. Ero pemenue. BonHoBoe uuncino u
BOJIHOBOM BEKTOP. @POHT BOJIHBI.

8. VYpaBHenuss MakcBemia [ IUIOCKOW OJHOPOJHOW BOJIHBI. B3amMHasi opueHTauus
BEKTOPOB TOJISI U BOJIHOBOT'O BEKTOpA B cpefie 6e3 nmorepb. BoaHOBOE (XapaKkTepucTUIecKoe)
COINIPOTUBJICHHE.

9. IMonsipu3zauys MIOCKON 3MEKTPOMArHUTHON BOJIHBI.

10. DnekTpoMarHuTHBIE BOJIHBI B cpeAax ¢ norepsasmu. KoadduuueHT 3atyxanusi.

11. BonHoBOe uyHCIO B TNOrJomamIMX cpegax. BojaHbl B AudjekTpuke. BoaHbl B
npoBoaHuke. [ToBepxHOCTHBIN 3 deKT.

12. HopmanbHOe NaieHue MII0CKOM BOIHBI Ha IpaHUlly ABYX cpell. @opmyinbsl DpeHens.

13. HaknoHHOe majeHWe IJIOCKOW BOJIHBI HAa TpaHUlly IBYX cped. 3akoHbl CHesuyca.
®opmynsl @penend. Yron bprocrepa.

14. SIBneHue NOJIHOTO BHYTPEHHETO OTPAXKEHUS U €ro puMeHeHne. HeonHopoaHbIe I1ocKue
BOJIHBI.

15. ITagenue MIOCKOM 3JIEKTPOMArHUTHOM BOJIHBI HA JUAJIEKTPUUECKOE TTOJTYIPOCTPAHCTBO C
norepsimu. [TpubnmxkeHHble rpaHUYHbIe ycaoBUs JIeoHTOBHYA.

16. IToHATHE O HAMPABISIOINUX CUCTEMAX. YCIIOBUS PACHPOCTPAHEHUS 3JIEKTPOMATrHUTHBIX
BOJIH B HAIIPABIIIOIINX cucTeMax. Kpuruueckas yacrora, IJIMHA BOJIHBI B JIMHUM MEPEIAUH,
(dazoBas CKOPOCTb.

17. CBsi3b MeXAy MPOAOJbHBIMU M IOINEPEYHBIMU COCTABJISIOINIMMU MOJISI B OAHOPOAHOMU
HampasJsifoleit cucreme. Knaccudukanus HanpaBiIsieMbIX BOJIH.

18. IlpsAMOYTroiabHBIA MeETaIMUYeCKU BOJIHOBOJ. BojHbl Tuma E, MX XapaKTepUCTUKU U
CTPYKTypa IOJIs.

19. TIpsaMoyronpHbIA MeTaIMYecKuid BOJIHOBOJ. BonHbl Tuma H, UX XapakTepuCTUKU U
CTPYKTYypa IOJIA.

20. OcHOBHas BOJIHA MPSIMOYTOJIbHOI'O BOJIHOBOJA, €€ XapaKTEPUCTUKU, CTPYKTypa IOJIs U
TOKOB. MOIIHOCTB, IEPEHOCUMAsI OCHOBHOW BOJIHOW Y€pE3 MONEPEYHOE CEUEHUE BOJTHOBO/IA.
21. Kpyrubie BonHOBOABI. BoJTHAa OCHOBHOIO THUIA U €€ XaPAKTEPUCTUKU.

22. BoanoBoab! ¢ BostHamu tuia 1. KoakcranbHBIN U TOJIOCKOBBLIM BOJTHOBO/IEI.

23. DneMeHTapHBIN 3JIEKTPUUYECKUNA U3ITyYaTeNb.

24. WccnemoBanue IOJIS 3JIEKTpUUecKoro aumnods. [lome B OmmxHeli 30He. [lone B manabHe#
30HE€.

25. DneMeHTapHbI MATHUTHBIN U3TTy4aTellb.

26. IlonsTtue siBiaeHus TUPPAKIUKM IEKTPOMATHUTHBIX BOIH. [lpubmmxenne [roiireHca-
Kupxroda B onucanuu sBienus audpakiuu. 30Hb1 OpeHers.

27. O6nacTh NPOCTPAHCTBA, CYIIECTBEHHASI IPU PACITPOCTPAHEHUH PAIUOBOJIH.

28. Knaccudukanuus Mmojeneit paauorpacc Hajl 3€MHON MOBEPXHOCTHIO.

29. Ilone usnyyatens, IOAHATOTO HAJ IUIOCKON MOBEPXHOCTBIO. Y4YeT chepruuHOCTH 3eMiIn
IIPU pACIPOCTPAHEHUH PAJTUOBOJIH B 30HE OCBelleHHOCTU. [IprBeieHHbIE BBICOTHI.

30. CrpykTypa MOJISI MU3Jy4eHUS BEPTUKAJIBHOIO [AUIIOJS MPU HU3KO PACHOIOKEHHBIX
anteHHax. ®opmyna Ulyneiikuna-Ban-nep-Ilons.



31. CocraB u sneKTpUUecKHe TMapaMmeTpbl Tporochepsl. MHIeke mpemoMieHus. SBieHne
pedpakiu. DKBUBAIIEHTHBIN paanyc 3emin. Bunbl TponochepHoit pedpakimm.
32. Crpoenne wuoHochepnl. Dusznueckue MNPUYUHBI 00pa3oBaHUs B HOHOChepe
MOHU3MPOBAHHBIX CIIOEB. OJIEKTPUUYECKHE TapaMmeTpbl HoHochepbl. OTpaxeHue u
MPEIOMJIEHUE PaIMOBOIIH B HOHOChEDE.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JAUNCHUITJIMHBI
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1. bapeimnukoB, Cepreit BacunbeBud. DiekTpoarHaMuKa [IJIEKTPOHHBIN pecypc]: yueo.
nocooue / C. B. Bapeimaukos, O. B. 3otoBa, E. B. CtykoBa ; AMyp. roc. yH-T, HXeHep.-
¢us. pak., Kad. ¢usuku. - brarosemenck : AmI'Y, 2021. - 140 c. - b. u. — Pexxum gocryna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11709.pdf
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DnexkTpoauHaMuKa crtomHbIX cpea/ mox ped. JI. I1. IMurtaeBckoro. -8-e usm., crep.- [b.m.:
6.1. -2003, 2005.-652 c.
5. barteirmn, B. B. COopHUK 3amay MO 3JIEKTPOJMHAMUKE U CHELUAIBHON TEOPHUH
OTHOCHUTENbHOCTH : yueOHoe mocobue / B. B. bateirun, M. H. Tonteirun. — 4-e u3g. —
Cankt- Ilerepbypr: Jlawp, 2022. — 480 c¢. — ISBN 978-5-8114-0921-1. — Tekcr :
3JIeKTPOHHBIN // JIaHb : 3ekTpoHHO-OMOInoTeuHas cuctema. — URL:https://e.lanbook.com/
book/210440 — Pexwum moctyma: il aBTOPU3. MOTb30BATEIICH.
6. AnekceeB, A. M. COOpHUK 3a/1a4 MO KJIACCUUYECKOU IIEKTPOIMHAMHUKE : yueOHOe rmocooue /
A. . AnekceeB. — 2-e m3n. — Cankr- [letepbypr : Jlanp, 2022. — 320 ¢. — ISBN
978-5-8114-0854-2. — TekcT : 37eKTpOHHBIN // JIaHb : 3IEeKTPOHHO- OMOINOTEUHAs CUCTEMA.
— URL: https:// e.lanbook.com/ book/210092 — Pexum pgocrtyna: misi aBTOPH3.
II0JIB30BATENEH.
7. bokoB JI.A. DieKkTpoIMHAMHUKA U PACTIPOCTPAHEHUE PATMOBOJIH [DIEKTPOHHBIN pecypc] :
yueOHoe mocobue/ JI.LA. bokoB, B.A. 3amorpunckuii, A.E. Mangenp. —
DIIeKTPOH.TEKCTOBBIE JaHHbIE. — ToMmck: TOMCKMIA TOCYyAapCTBEHHBIN YHUBEPCUTET CUCTEM
yopaBjaeHuss U paauosniektponuku, 2013. — 410 c. — 978-5-86889-578-4. — Pexum
nocrymna: http://www.iprbookshop.ru/72050.html
8. IToTanos, JI. A. DiaekTpoauHAMUKa U pacIHpOCTpPaHEHUE PAJUOBOJIH : yueOHOE Imocodue
nms By3oB / JI. A. TloramoB. — 2- € u3A., ucnp. u gomn. — Mocksa : M3natensctBo FOpaiit,
2022. — 196 c¢. — (Beoicuiee obpazoBanme). — ISBN 978-5-534-05369-2. — Tekcr :
anekTpoHHbIH // ObOpaszoBatenpHas miatdpopma FOpaiit [caiit]. — URL:https:// urait.ru/
bcode/492079
9. DnexTpoaMHAMHMKAa U PACIpPOCTpaHEHUE paJMOBOJH : yueOHoe mocodue/ [I. HO.
Mypowmues, FO. T. 3weipsnos, I1. A. dextonun, O. A. beroycoB. — 2-e uzg., A0M. —
CanxrtllerepOypr: Jlanp, 2022. — 448 c. — ISBN 978-5-8114-1637-0. — Tekcr :
3NeKTpOoHHBIH //Jlanb : anekTpoHHO-0MOMoTeuHas cucteMa. — URL: https://e.lanbook.com/
book/211646 —
Pexxum moctyma: 11 aBTOpU3. MOJIb30BATEIICH.
10. DnexTpoauHaMuKa [DIEKTPOHHBIN pecypc]: cO. yueOH.-MeTO. MaTEPUAIOB MO U3YUYEHUTO
JTUCHIUTUIMHBI JjIs HampaBiieHus: moarotoBku 03.03.02/ AmMI'Y, UDD; coct. O. B. 3oTO0Ba, -
brnarosemenck: M3n- Bo Amyp. roc. yH- ta, 2017. - 25 c. - Pexum nocryma: http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/9896.pdf

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypechbl




HaunmenoBanue

Omnucanue

ABTOMATU3UPOBAHHAS
nH(pOpMaITMOHHAS
OubIMoTEYHAs CHUCTEMA
«PBUC 64»

Jlunien3ust kommepueckas no poropopy Ne945 or 28
HOs10ps1 2011 ropa.

http://e.lanbook.com

DOnexkTpoHHass OubnuoTeyHass cucrema «lM3martenbcTBa
Jlanb», TemMaTHMYecKHWe TIaKeTHl: MaTeMaTuka, (pu3uka,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUSI

http://
www.iprbookshop.ru/

DneKkTpoHHO- Oubnauoreunass cucrteMa I[PRbooks
HAay4YHO- 00pa30BaTENbHBIA pecypc ISl peIIeHUs 3aaad
obyuennsi B Poccum u 3a pyOexoM. YHHKalbHAs
miatpopma OBC IPRbooks o00beguHsieT HOBeHIIMe
MH(POPMAIIMOHHBIE TEXHOJIOTUU U YUEOHYIO JTUIIEH3UOHHYIO
nutepatypy. Kontentr OBC  IPRbooks otBeuaer
TpeOoBaHUSIM  cTaHIapToB  Bblcmiedl mkonel, CIIO,
JIONIOJIHUTENIBHOTO U JUCTAHIIMOHHOro obpazoBanusi. DbC
IPRbooks B momHoMm o0beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoAaTenbcTBa PD B chepe oOpazoBanusl.

https://elibrary.ru/

Hayunas snexrponnas Ombmmoteka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- AaHAJTUTUYECKUI TTOpTal B
00J1aCTU HAYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00PA30BAHUS

B) npodeccrnoHaabHble 0a3bl JAHHBIX U HH(OPMALIMOHHBIE CIIPABOYHBIE CUCTEMbI

Haunmenosanune

Ormnucanne

http:// dxdy.ru/ fizika-
£2.html

Hayunprii  ¢opym. ®Dusuka, Marematnka, XuMwus,
Mexanuka wu Texnuka. OOCyXIeHHE TEOPETUUECKHUX
BOIIPOCOB, BXOMSIIUX B CTaHAAPTHbIE Y4ueOHBIE KYPCHI.
JIMCKYyCCHOHHBIE TEMbI (DU3UKU: TOMBITKH OTPOBEPIKEHUS
KJIACCUYECKUX Teopuid U T.1. OOCyKIeHNnEe HETPUBUATBHBIX
U HecTaHAapTHBIX y4eOHBIX 3amad. I[lojesHblie pecypchl
CETH, COJIEpIKAIINE MAaTepHAIIbI IO (PU3HUKE.

http://
www.mavicanet.ru/

MavicaNET - Muorosserunbiii  [Touckoserit  Karasnor.
Teopernueckast ¢usuka. UHCTUTYTBI, TabopaTopuu U Ap.
OpraHu3aluy, 3aHUMAIOIINECs UCCIIEAOBAHUSIMU B 00acTu
TeopeTuueckoi  pusuku. MoxkeT  comepkaTb  BCe
CYIIECTBYIOIIME TIOJKATETOpUM pasnena (usuka, eciu
MCTOYHHK CBSI3aH C TEOPETHUECKUMHU UCCIICAOBAHUSIMHU.

https://uisrussia.msu.ru/

VuuBepcuterckass uHpopmannoHHas cuctema POCCUA
(YHUC POCCHUA).

https://www.runnet.ru

RUNNet (Russian UNiversity Network) - xpymnHeiimas B
Poc- cHH HAy4YHO- obpa3oBartenbHas
TEJICKOMMYHHMKAIIMOHHAS CeTh, 00JIaao1asi MpoTsHKEHHOU
BBICOKOCKOPOCTHON MarucTpaibHON MH(PPACTPYKTypol u
MEXIYHAPOTHBIMU KaHaJIaMH, o0ecreYnBaOIIMHI
UHTETPALUIO C 3apyOeXHBIMU HAyYHO- 00pa30BATEIIbHBIMU
cetssmu (National Research and Education Networks,
NREN) u ¢ UnTepHer.

https://
minobrnauki.gov.ru/

MuHHCTEPCTBO  HAYKM M BBICLIETO

Poccuiickon denepanun

0o0pazoBaHuUs

10. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE JUCHUITIIINHBI
3aHsATUS 10 JUCIUIUIMHE «JNEeKTpoAMHaMUKa. PacpocTpanenue paanoBOIH» TPOBOASTCS B




CIIEIMAITBHBIX TTOMEIICHUSX, MTPEACTABIISIOMNX COO0N yueOHbIE ayTUTOPHUH ISl TIPOBEACHUS
3aHSTUH JIGKIIMOHHOTO THUIIA, 3aHSITUN CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX W WHIUBUIYATHHBIX
KOHCYJIbTAllUM, TEKYyIIero KOHTPOJS U MPOMEXKYTOYHOW arrtectaumu. CremnuaabHbIe
MTOMEIIICHUS YKOMIUIEKTOBAHBI CIIEIIUAIM3UPOBAHHON MEOEITbI0 U TEXHUYECKUMU CPEACTBAMM
00yUeHUsI, CYXKaIIMMU JUIS TIPEICTaBlIeHNs yueOHOM mHpOopMaluu OOJIBIION ayJIUTOPHH.
Bce momerieHus, B KOTOPBIX TIPOBOISATCS 3aHATHS, COOTBETCTBYIOT JIEHCTBYIOIIMM
MPOTHUBOIIOKAPHBIM MTPABUJIAM U HOPMaM.

Kaxpaplii oOyuwaromuiics oOecrieueH WHAMBUAYAJIbHBIM HEOTPAHUUYEHHBIM JOCTYIIOM K
JJIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTEMaM M K  JJIEKTPOHHOW  MH(pOpMAIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CaMocrosTenpHas  paboTra  OOYy4YarONIUXCS  OCYIICCTBIISIETCS B ITOMEIICHMSX,
OCHAIIIEHHBIX KOMITBIOTEPHOM TEXHUKOHN C BOBMOYKHOCTBIO MOJIKIIoUeHus K ceTu «MHTepHeT»
n obecrieueHWEeM JIOCTylma B 3JCKTPOHHYI0 HH(POPMAIIMOHHO- 00pa30BaTEbHYIO CpEIy
YHUBEPCUTETA.



