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Ne Buppr yueOHOI nesITeIbHOCTH 3 cemecTtp Bcero EnyHnne:
1 Jlexiun 18 18 4acoB
2 [IpakTudeckue 3aHATUS 18 18 4acoB
3 JlaGoparopHble 3aHATHS 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATUH o4 o4 4acoB
5 W3 HUX B MHTEPAKTUBHOMN (hopme 18 18 4acoB
6 CamocrosTenbHas paboTa 18 18 4acoB
7 Bcero (6e3 sx3amena) 72 72 4acoB
8 OO0wast TpyI0€MKOCTh 72 72 4acoB

2.0 2.0 3.E
3auet: 3 cemecTp
Tomck 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 5 0T « 22 » 12 2016 1.
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JIUCT COTJIACOBAHMI
Pabouas mporpamma cocrtaBieHa ¢ yuetoMm TpeboBanuii @enepanbHoro ['ocynapcTBeHHOTO
oOpasoBarenbHOr0 cranmapta Boiciiero oopazoanus (PI'OC BO) mo HampaBieHHIO TOATOTOBKU
(cenmanpHOCcTH) 11.05.01 PagmosnekTpoHHBIE CUCTEMBI M KOMILUIEKCHI, yTBep)AcHHOTrO 2016-08-
11 roma, paccMoTpeHa M YTBEpXKACHA Ha 3acelaHuu Kadempel «  » 20 ropa,
poTOKOJ Ne

Pa3paboruuku:
kad. CBUuKP Mamngens A. E.

3aBenyronuii odecrieuyuBaromei kag.
CBYuKP [Tapanrosuu C. H.

Pabouas mporpamma cormnacoBana ¢ (pakyiabTeToM, TPOPHUINPYIOMIEH U BBITYCKarOMEH Ka-
(dhenpamMu HanpaBJICHHS TOJATOTOBKY (CIEIUATBHOCTH).

Hexan PT® [Tornoga K. 1O.

3aBenyIONIHi BRITyCKAIOMICH Kad.

PTC Menuxos C. B.

OKCIIepTHI:
TYCYP, kadg. CBUuKP, mpod. I'.I'I'omuu
TYCVYP, kad.PTC, acc. J.0. HozapeBaTbix
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1. llenu v 3a1a4u JUCIUTIIINHBI:

[lenbro pazpena «DJIEKTpoAMHAMUKa», 1-ro pasgena Kypca «IEKTpOoJUHAMHUKA U PACIIpo-
CTpPaHEHUE PAJIMOBOJIHY, - SBIISIETCA U3YYEHHE OCHOB MAKPOCKOIMYECKON JIEKTPOJUHAMUKY, TEO-
pUM IJIOCKHUX 3JEKTPOMArHUTHBIX BOJH B Pa3jIMYHBIX CPEllaX, METOJOB aHaJIM3a BOJHOBOJHBIX U
KoJIe0aTeNbHbIX CUCTEM, YCTPOUCTB U3JIyU€HHs 3JIEKTPOMAarHUTHBIX BOJIH

OCHOBHBIMH 33J]auaMH M3y4YCHHS TUCHMIUIMHBI SBISIOTCSA: H3Yy4eHHUE cTyneHTamu (yHna-
MEHTAJIBHBIX 3aKOHOB, ONMCHIBAIOIIUX 3JIEKTPOMAarHUTHOE I10JI€; OCBOCHHE MATEMaTU4YECKOro ai-
rapaTta i1 MeTOJIOB JIEKTPOJIMHAMUYECKOIO ONIMCAHMS SIBJIEHUN U IIPOLIECCOB B PaU03JIEKTPOHHBIX
YCTPOMCTBAaX Pa3jIMYHOrO Ha3HAYCHUS

2. MECTO AuCLUUNIIMHbI B CTPYKTYPE OOI:

Paznen “OnexkTpoauHamMuka”  SBISIETCA MEPBBIM Pa3/IesIOM JUCHMUILUIMHBI “DJIEKTPOAMHAMMU-
Ka U PacIpoCTpaHEHUE PAIHOBOIH’ M OTHOCHTCA K (peJiepalbHOMY KOMIIOHEHTY LIUKJIA CIICIUallb-
HBIX JUCUMIUIMH. JMCIUIUIMHA HEOCPEACTBEHHO OPUEHTHPOBAaHA HA NMPO(ECCHOHAIBHYIO MOAr0-
TOBKY oOyuarommxcs. M3yueHne AMCHUIUIMHBI «DJIEKTPOAMHAMUKA» Oa3upyercss Ha 3HAHMAX, I10-
JYYEHHBIX CTYACHTAaMH MpPU H3YyYEHHM IUCLMIUIMH MaTeMaTH4eCKOro M eCTeCTBEHHOHAY4YHOTO
[IUKJIa, TIPEXIE BCEro, GU3MKH (pa3zeln: dJIEKTPOMAarHeTU3M) U MaTeMaTuku (pasgensl: auddepen-
LMaJIbHbIE YPABHEHUS, BEKTOPHBIM aHaIu3, Teopus (QYyHKIMHA KOMIUIEKCHOrO nepeMeHHoro). Oc-
BOCHHUE JUCIHUILIMHBI «DJIEKTPOJINHAMUKA» HEOOXOAMMO KaK MPEeAIIECTBYIOIIEE A U3yUeHUs psi-
Jla TOCIEeAYIOUIMX JAUCHUIUIMH: pa3zaena 2 «PacnpocTtpaHeHue paguoBOIH» Kypca “OIeKTpoauHa-
MHUKa ¥ paclpoCcTpaHeHue paanoBoiH”; «Ycrporictea CBY u aHTeHHB»; «Y CTpONHCTBA T'€HEPUPO-
BaHUS U (POPMUPOBAHUS CUTHAIOBY; «Y CTPOWCTBA MpUEMa B IPeoOpa30BaHUsl CUTHAIOBY; «OCHO-
BbI TEOPUU PaAMOCHCTEM Iepenadyn uHpopmarum»; «OCHOBBI TEOPUU PAJAMOJIOKALMOHHBIX CUCTEM
U KOMILJIEKCOB yIpaBieHUs»; «OCHOBBI TEOPUHU PAJUMOHABUTAIIMOHHBIX CHUCTEM U KOMILIEKCOBY;
«OCHOBBI TEOPUH CUCTEM U KOMIIJIEKCOB PAJHO3IEKTPOHHON OOPHOBI».

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCLUUIMIIUNHDI:

[Tpouecc u3yueHus: AUCUUILIMHBI HANIpaBieH Ha (POpMHUpPOBAHHE CIEAYIONINX KOMIETEHIIHIA:
— TIK-12 cnocoOHOCTBIO BBIOJHATH MCCIICIOBAHUS HOBBIX MPOICCCOB W SIBJICHHN B pa-
TUOTEXHHKE, MTO3BOJISIONIMX MOBBICUTH 3(PPEKTUBHOCTD PAIMOIIEKTPOHHBIX CUCTEM U YCTPOICTB;
[TK-13 cmocoOHOCThIO aHAIU3UPOBATH COBPEMEHHOE COCTOSTHUE MPOOJieM B cBoe mpodec-
CHOHAJIbHOW JIESTENBHOCTH, CTAaBUTh LI M 3aJ]aud HAayYHBIX HCCIIEeN0BaHUMN, (POPMUPOBATH MPO-
rpaMMbl UCCIIEIOBAHUIM U PEaTU30BbIBATH UX C TIOMOIIBI0O COBPEMEHHOTO 00OpYA0BaHMS U UH(DOP-
MAaI[MOHHBIX TEXHOJOTHI ¢ UCIIOIBF30BAaHNEM OTEYECTBEHHOTO U 3apy0eKHOTO OIbITA,
B pesynbrare uzydeHus TUCHUIIIUHBI CTYACHT JIOJKEH:
3HATh: - OCHOBHbIE YPAaBHEHMS, OMUCHIBAIOIINE 3JIEKTPOMArHUTHOE T0JIE U SHEPTETUUECKUE COOT-
HOIIICHHS B HEM;
- METO/Ibl pelIeHUs1 ypaBHEHUI MakcBesia npy 3aJaHHbIX UCTOYHUKAX;
- METOJIbl UCCIIEOBAHUS AIIEMEHTAPHBIX U3ydyaTenei;
- ABJICHUS1, BO3HUKAIOIIME HA IPaHULIE pa3/ieria cpes;
- 00111Me CBOCTBA BOJIH, PACTIPOCTPAHSIONINXCS B JIMHUAX Tepeaadn
yMeTh: - aHAJIU3UPOBATH CTPYKTYPY SJIEKTPOMATHUTHOTO TOJISI IJIOCKUX BOJIH, PACIpPOCTPaHSIO-
LIUXCS B OTHOPOJHBIX CpeAax;
- AHAJIM3UPOBATH CTPYKTYPY IEKTPOMATHUTHOTO IO, CO3AAHHOTO JIEMEHTAPHBIMH  H3-
JTy4daTessiMu;
- aHaAM3UPOBATHh CTPYKTYPY DJIEKTPOMArHUTHOTO TIOJA B PAa3IUYHBIX JIMHHUIX Teperadd,
MPOBOAMTH PacueThl M30UPATENBHBIX CBOMCTB 0ObEMHBIX PE30HATOPOB.
BJIQ/IETh: - METOJIaMHU PEIICHUS OCHOBHBIX 3aJ1a4 pacyeTa dIEKTPUUECKHX U MarHUTHBIX MOJICH;
- METOJMKAMH pacyeTa OCHOBHBIX XapaKTEPUCTUK BOJIHOBOJHBIX TPAKTOB M PE30HATO-
pOB.
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4. OB bEM AUCLUMNNUHbI N BUAbl YYEEHOWU PABOThI

OO6m1ast Tpy0EMKOCTh TUCIHUIUIMHBI COCTABIISCT 3 3a4ETHBIX EANHMUIL.
Bun yuebHoit paboTh Bcero CemecTpsl
4acoB 1 2 3 4 5 6 7 8
AyIuMTOpHBIE 3aHATHS (BCero) 54
B tom uucne:
Jlexiuu 18
JlabopatopHsie pabotsl (JIP) 18
[Tpaktryeckue 3anstus (113) 18
Cemunapsl (C)
Komnoxsuymsl! (K)
Kypcogoii npoexT/(pabota) (aynuTopHas Harpy3Ka)
Jlpyaue eudvl ayoumopHroil pabomoi
CamocrosiTejbHAas padoTa (Bcero) 18
B ToMm umncne:
KypcoBoit mpoekt (pabota) (camocTosTensHas paboTa)
PacuerHo-Tpaduueckue paboTH
Pedepar
Jlpyaue 6udvl camocmosmensvHoll pabomul 18
[ToaroToBKa K MPaKTUYECKUM 3aHATHAM H TECTOBBIM 14
KOHTPOJILHBIM paboTam
[oxroToBka K 1a00paTOpHBIM paboTam 4
IToAroToBKa K KOJUIOKBUYMY
Bun mpoMexxyTouHO# aTTecTalyu (3a4eT, 9K3aMeH)
O01mas TpyI0eMKOCTh Jac 12
3auernHele Ennnunel Tpynoemkoctu 2
5. COOEPXXAHUE OUCUUNMIIUHBI
5.1. Pa3zgepl AMCOUIIINH M BUABI 3aHATHI
- =
No 5 § E E E % %) % E § § dopmupyembIie
HammeHnoBaHue pa3zierna AUCIUTITHHBL g S = 2 = gy o & o B KOMITETEHITHH
wn B |SE2| 22| 32|82 53
= = = oo & g 5 5 @ (OK, IIK)
= |3
1. | OcHOBHbIE 3aKOHBI HIEKTPOMATHUTHOTO MOJISI U 3 4 2 9 MK-12
ypaBHeHHsI MakcBeia IK-13
2. | Tlnockue 35IeKTPOMArHUTHBIE BOJHBI B HEOTPAHH- 3 4 2 9 MK-12
YEHHBIX cpeaax TIK-13
3. | IMageHwue TWIOCKKMX BOJIH HA FPaHUILY paszeiia cpel 3 4 2 4 13 TK-12
[K-13
4. | DneKTpOMarHUTHbIE BOJIHBI B HANpPaBJIAIOLINX CHC- 4 5 4 4 17 TK-12
TeMax [K-13
5. | DnexTpoMarHuTHEIE KOJIeOaHUS B OOBEMHBIX PE30- 2 5 2 2 11 TK-12
HaTOpax IK-13
6. | M3nydyeHue sJIEKTPOMArHUTHBIX BOJIH. ODJIEMEHTap- 3 4 2 4 13 TIK-12
HBIE U3JTydaTeNn IK-13
BCET'O 18 18 18 18 72

5.2. Conep:xanue pa3ie0B JMCUUILIAHBI (110 JEKIUSIM)

| Ne I HaunmeHnoBaHue pas- |

ConepmaHHe pa3acioB

| Tpyno- | Dopmu-

|
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n/n

JCJI0B

eM-
KOCTh
(gac.)

pyemsble

KOMIIETEH-
Jinzsi

(OK, IIK)

OCHOBHBIC  3aKOHBI
3JIEKTPOMarHUTHOTO
MONSl W ypaBHEHUS
Makcseimna

ONeKTpOMarHUTHOE MOJIE U €0 MaTeMaTHdecknue Moenu. OCHOB-
HBIE 3aKOHBI: 3aKOH 'aycca, 3aKOH COXpaHEHUs 3apsfa, 3aKOH Hepas-
PBIBHOCTH MAarHUTHBIX CUJIOBBIX JIMHHM, 3aKOH IIOJTHOTO TOKa M 3aKOH
JNEKTPOMArHUTHON HHAYKIUH.

MarepuanbHble ypaBHeHUs U Kiaccudukauus cpeq. CTOpOHHUE TOKH.

VYpaBHeHus MakcBeia B MHTETpalibHOM 1 tuddepeHuanbsHon
¢dopmax. T[TonHas cuctema ypaBHeHui MakcBera.

EnvHCTBEHHOCTD pElICHUH ypaBHEHUN 3JIEKTPOJUHAMUKY. JIleMMa
Jlopenna. [IpuHIMnI nepecTaHOBOYHOM 1BOWCTBEHHOCTH.

ITons Ha rpanunax pasaena cpel. ['paHudHbIC YCI0BUA Ul BEKTO-
POB JNIEKTPUYECKOr0 NOJs. ['paHNYHbIE yCIOBHA AJIsl BEKTOPOB Mar-
HUTHOTO MOJIS.

YpaBreHust MakcBelIa Ui TapMOHIYECKHX Konebanuii. Kommekc-
HBIE aMIUTUTY b TONIeH. KoMIeKcHbIE TPOHUIIaeMOCTH. DHEpreTHye-
CKHE XapaKTCPUCTUKH U OaJlaHC SHEPIHH IOJIS.

IK-12
IK-13

[Tnockue 31eKTpo-
MarHUTHBIC BOJIHBI B
HCOTPpaHUYCHHBIX
cpenax

BonHoBol XapakTep NEpEMEHHOTO MEKTPOMArHUTHOTO MOJIsL. YpaB-
Henue ['ensMromnsua. IInockue BOIHBI M X XapaKTEpUCTUKH. BomHo-
BOM BEKTOP U BOJHOBOE 4uci0. @pOHT BOJHBL. B3auMHas opueHTanus
BEKTOPOB I0JI1 ¥ BOJHOBOTO BEKTOpa B cpefie 0e3 noteps. BosnHoBoe
conporusnenue. ITonspusanus nNI0CKoM BOJIHEL

DJIeKTPOMAarHUTHBIC BOJIHBI B cpefax ¢ norepsmu. Koapduiment
3aTyXaHHUs.

IonsATHE 0 pacnpoCTpaHEHUN SIEKTPOMATHUTHBIX BOJIH B aHU3TPOTI-
HBIX cpelax

IK-12
IK-13

TTagenne mIocKkux
BOJTH Ha TPaHHILY
paszena cpen

ITageHne MI0CKOi HNEKTPOMArHUTHOM BOJIHBI HA TPAHULLY pa3jena
IByX cpen 0e3 morepb. ©opmynsr @penens. Yrox bprocrepa. [onaoe
BHYTpeHHee oTpaxkeHue. HeoqHopoauble miockue BonHeL [lanenue
IUIOCKOM DJIEKTPOMAarHUTHOM BOJIHBI Ha UIEaIbHbII MIPOBOJHUK U HA
JMIICKTPUYECKOE MTOIYIPOCTPAHCTBO ¢ oTepsiMu. [IpnbmmkenHbIe
rpaHu4Hble ycaoBusl JIeoHToBUYA.

IK-12
IK-13

DNeKTpOMarHUTHBIE
BOJIHBI B HAITPaB-
JISIFOIIMAX CUCTEMAaX

[TonsTre 0 HanpaBsOUMX cucTemMax. Hanpasisembie aneKkTpo-
MarHUTHBIC BOJIHBL. [lOCTOsSTHHAs pacmpocTpaHeHus, , ha3oBast CKO-
POCTh U JJIMHA BOJIHBI B TMHUM Niepenadu. Kpurndeckas yacrtoTa.
Knaccudukarus nHanpasisiembix BosH : T, E, u H —BosHbL

[IpsimoyronbHbI U KpYTJIbld METAJUIMYECKHUE BOJIHOBOIbI. Pemenue
JBYMEPHOr0 ypaBHEHH ['enbMrombua s MpsIMOYTroJIbHOIO BOTHOBO-
na. Bonne! Tvna E n tuna H, uX XapakTepUCTHKHU U CTPYKTYpa MOJISL.
OCHOBHas BOJHA IPSIMOYTOJIEHOTO BOJTHOBO/IA, €€ XapaKTepUCTHKH U
CTPYKTYypa 1oJis. Pacuer MOIHOCTH, NEPEHOCUMOM OCHOBHOM BOJIHOMU
Yyepe3 IONepevyHOe CeUEeHHE BOIIHOBOAA. XapaKTePUCTHIECKOE COMPO-
TUBJICHHE BOJIHOBOJA. [IpuMeHeHNs IPSAMOYTONIBHBIX M KPYTIIBIX BOJI-
HOBOJIOB.

Boimrosos! ¢ Bomnamu trma T. OOmue cBoiicTBa BOJH THIA T.

MK-12
IK-13

DJIeKTPOMArHUTHBIE
KoJieOaHus B 00b-
€MHBIX PE30HATOPaX

O0bemHbIe pe3oHaTopbl. OTPe30K HANPABISIOMIEH CTPYKTYPBHI,
OTpaHUYCHHBIH METANIMIECKUMH TOPLEBBIMHI HOBEPXHOCTSIMH, KaK
pe3oHaTop. AHaNN3 COOCTBEHHBIX KOJIEOaHMI B MOJIBIX PE30HATOPAX.
[IpssMoyronbHbIN, KPYIJIbIil U KOAKCHaIbHBIA pe3oHaTophl. Onpenene-
HHE PE30HAHCHON YacTOTHI M JOOPOTHOCTH 00BEMHBIX PE30HATOPOB.
[TonsiTve 00 OTKPBITHIX U IMAIEKTPUUYECKUX PE30HATOPAX.

IK-12
IK-13

W3ny4yenue anex-
TPOMArHUTHBIX
BOJIH. DJIeMeHTap-
HBIE M3ITydaTesn

YpaBHeHust MakcBelnia it 00JIacTH, COJepIKaIIe HCTOYHUKH. Bek-
TOPHBIN B CKAJIIPHBIN 3JIEKTPOIMHAMUYECKHE MOTeHIMaIbl. HeomHo-
poaHoe ypaBHeHHE [ eTbMIoJIbIa U €ro PelIeHue B clydae Bo30yxK/e-
HUS CBOOOHOTO MTPOCTPAHCTBA 33JAHHON CHCTEMON CTOPOHHUX HC-
TOYHHUKOB. Teopema 3ama3pIBaloIInX MOTSHIIHAIIOB.

DNeMEHTApHBI HWCTOYHUK SJEKTPOMArHUTHOTO TIOJS M CBOWCTBA
BO30yXIaeMoil UM cpepruecKoi BOJHBI. DJIEeMEHTapHBIE dJIEKTpUYIe-
CKAH ¥ MAarHHTHBIH H3IIydaTelld: CTPYKTypa IO, JHarpaMMbl Ha-
MIPABJICHHOCTH, COIIPOTUBJICHUE H3TyYCHHUS.

IK-12
IK-13
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5.3. Pa3nenbl AMCUMILUIMHBI M MEXKIMCUMILIHHAPHBIE CBA3U € 00ecneYnBalOIIMMU (MPeabIay-
IMMH) ¥ o0ecrieduBaeMbIMH (MOCJAEAYIOIMMHA) TUCHUIIJIMHAMH

No HanmeHnoBanme o0ecrieqnBaro- Ne Ne pa3nenoB maHHOW AUCITUILTHHEI U3 Ta0.5.1, A7 KOTOPBIX HEOOXO-
/i X (MpeasIaynX) U odecre- VMO M3Y9YeHHe 00ecreunBalonuX (MPEabIAYIINX) 1 00ecIeunBaeMBbIX
YHBAaEMBIX (ITOCTICTYIOIINX ) IHC- (TIocIIeAyIoMmux) AUCIUTUTNH
IUILIUH 1] 2] 3] 4] 5 | 6 | | |
IpegmecTBYOLIHE THCIUIJIMHBI
1. Maremaruka + + + + + +
2. ®dusrka + + + + + +
Hocenywmue AMCHUILIHHBI
1 Pacnpoctpanenue paanoBoyiH + + + + + +
2 Ycrpoiictea CBY 1 aHTEHHBI + + + + + +
3 YcTpoiicTBa reHepHUpPOBAaHUS U + + + + + +
(hOpMHUPOBAHNS CHTHAJIOB
4 YcrpoticTBa mpuema u nmpeodpa- + + + + + +
30BaHUs CUTHAJIOB
5 OCHOBBI TCOPHUHU PAAHOCHCTEM + + + + + +
nepenadn nvHpopMaIn
6 OCHOBBI TCOPHUH paTrOIOKaIIN- + + + + + +
OHHBIX CUCTEM U KOMIIJICKCOB
YIIpaBJICHUS
7 OCHOBBI TEOPUH CUCTEM U KOM- + + + + + +
IIJIEKCOB PaJHOIEKTPOHHON
00pHOBI

5.4. CooTBeTcTBHE KOMIICTEHIUH, POPMHUPYEMbIX IPH U3yYeHHUHU JUCHUIIMHBI, U
BU/I0B 3aHATHII

Ilepeuenb koM- Bune! 3ansaTuii DOpMBI KOHTPOJIA 110 BCEM BUIAM 3aHATUH
TeTeHIHH JI Jla6 | IIp. | KP/KII | CPC
[K-12 + + + + Omnpoc Ha MpakTHYECKHNX 3aHATHAX. Onpoc Ha abdo-

paropHbIxX paborax. TecToBbIe KOHTpONBHBIE pabo-
THI.

I1K-13 + + + + Omnpoc Ha MpakTHYECKHUX 3aHsATUAX. Onpoc Ha J1abo-
paTopHbIX padoTax. TecToBble KOHTPOJILHBIC Pado-
ThI.

JI — nexuwus, IIp — npakTHueckue U ceMMHapckue 3ansaTus, Jlab — naboparopusie padotsl, KP/KII —
KypcoBas pabota/mpoekt, CPC — camocrositensHas paboTa CTyieHTa

6. METOAbI N ®OPMbl OPTAHU3ALIUN OBYYEHUA

TexH0JI0rMN HHTEePAKTUBHOI0 00y4eHusi NPU Pa3HbIX GpopMax 3aHATHH B Yacax
DopMbl Jlexuun [paktuueckne | JlabGopaTopHbIe
Bceero
Mertonpl (qac) 3aHATHA (Jac) 3aHsTHA (Jac)
Pabora ¢ BuneomarepuaramMu 2 2
Pa6ora B rpymne 6 6
PaGoTa ¢ KOHTPOJILHBIM TECTOM 4 4
HToro MHTEpaKTUBHBIX 3aHATHH 12
7. NABOPATOPHbIN NPAKTUKYM
Ne Ne paznena HanmenoBaHue 1a60paToOpHBIX paboT Tpyno- | OK, IIK
/T | JUCIUTUTUHBI €MKOCTb
(uac.)
1 3 N3mepenne k03¢ HUITHMEHTOB OTPAKEHHS DJIEKTPO- 4 IK-12,
MarHMTHBIX BOJIH OT pa3IMYHbIX NOBEPXHOCTEN I1K-13
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2 4 Uccnenoanue muanii nepenaunn CBY nuamazona 5

3 5 HccnenoBanre 00bEMHOTO pe3oHATOPA 5

4 6 HccnenoBanue BiausiHue 3eMIIM HAa U3JTYyYCHUE aH- 4

TEHH
8. MPAKTUYECKUE 3AHATUA (CEMUHAPDI)

Ne Ne paznena nuc- Temarnka IpakTHUECKUX 3aHATHHA (CEMUHAPOB) Tpyno- Komnerenuu

n/n LMIUTHHEI U3 €MKOCTh OK, IIK
Tadm. 5.1 (dac.)

1 OCHOBHBIE 3aKO- VYpaBreHust MakcBelia B MHTETpalbHON U TU(depeHITH- 4 IK-12
HBI BIeKTpoMmar- | ambHOH popmax. [ToJTHBII TOK U €ro COCTaBISIONMINE. IK-13
HUTHOTO ToNsl W | MarepuanbHble ypaBHEHUS U KJIacCU(UKALNS CPE.
ypaBHeHHss Mak- | ['paHUYHBIEC yCIOBHS AJISI BEKTOPOB JIEKTPUIECKOTO U
cBeia MarHMTHOTO IOJISL.

OHepreTHYecKue XapakTepPUCTUKHU JIEKTPOMArHUTHOTO T10-
1 noast. Bexrop IlokiHTHHTA.

2 [Tnockue 3mnek- VYpasuenue I'expmronsna. IImockue BOJIHBI M UX XapakTe- 4 MK-12
TPOMAarHUTHbIE pucTtuky. BomHOBOE 4MCIIO U BOJIHOBOM BEKTOP. IK-13
BOJIHBI B HEOT'pa- Bzaumnasn OpucHTalUA BEKTOPOB MOJIA U BOJTHOBOI'O BCK-

HUYCHHBIX Cpefax | Topa B cpexe Oe3 moreps. BomHoBoe conporusnenue. IToms-
pH3aLHsl TUIOCKOH BOJHBI.
DJeKTpOMarHUTHBIE BOJIHBI B cpefax c norepsmu. Koag-
(unueHT 3aTyxaHus.
PacnpocTpaneHne 371€KTPOMAarHUTHBIX BOJIH B aHU3TPOTI-
HBIX cpenax

3 [Tagenue mIockux [Tanenue mI0CKON 3JIEKTPOMArHUTHON BOJIHBI HAa TPAHULLY 2 [1K-12
BOJIH Ha TpaHUIly | paszaena IByX cpen 6e3 morepb. @opmyinsl Openens. Yroun IK-13
paszaena cpen Bproctepa. [lonHOE BHYTpEHHEE OTpakeHUE.

Heonnopoansie nnockue BoHbL. [laneHue miockoi anek-
TpOMaI‘HHTHOﬁ BOJIHbBI Ha H}IeaﬂbeIﬁ IMMPOBOAHUK WU HA AU~
ANIEKTPUUYECKOE MOIYIIPOCTPAHCTBO ¢ oTepsiMu. [Tpnubiu-
JKEHHBIC I'PaHUYHbIE YCI0BYsl JIeOHTOBUYA.

4 OIeKTpOMarHuT- Hamnpasnsemsie 35ekTpoMarHuTHEIE BOJHBL. [locTosHHAs 4 IK-12
HBIE BOJIHBI B Ha- pacnpocTpaHeHnus, , hazoBasi CKOPOCTh U JUIMHA BOJIHBI B IK-13
HIPABJISIFOIIHUX nuHAN iepenadn. Kpurndeckas gactora. Kiaccudukarus
cucTemMax HanpasJyisieMbIX BosiH © T, E, u H —BoHBI.

IIpssMOyroabHBIA METaUIMYECKUN BOJIHOBOJI. BoiHbl TG
E n tuna H, ux XxapakTepuUCTHUKHU U CTPYKTYpa IOJIs.

OcHOBHasI BOJIHA NPSIMOYTOJIEHOTO BOJIHOBO/IA, €€ XapaK-
TEPUCTUKH U CTPYKTYypa noiisi. Pacuer MomHocTH, iepeHo-
CHMOM OCHOBHOU BOJIHOM uepe3 MOoNepeyHOe CEUeHHUE BOJI-
HOBOJA. XapaKTepUCTUIECKOE COMPOTHUBIEHUE BOIHOBOA.

5 OJeKTpOMarHuT- [IpsIMOYTONBHBIN, KPYTIIBIN 1 KOAKCHATIBHBIN PE30HATOPHI. 2 IK-12
Hble Kosiebanusi B | Ompernenenue pe30HaHCHOI 4acTOTHI U JOOPOTHOCTH 00B- IK-13
00BEMHBIX pe30- €MHBIX PE30HATOPOB.

HaTOpax

6 Wznyuenue siek- YpaBueHuss MakcBena aist 001acTu, CoaepKalied ucTou- 2 IK-12

TPOMAarHUTHBIX HUKU. BEKTOPHBIN U CKAJIAPHBINA MIEKTPOJAUHAMUYECKUE IK-13

BOJIH. DJIEMEH-
TapHbIe U3Ty4ya-
TEIN

MNOTCHIUAJIbI
3HeM€HTapHLI€ BHCKTpI/I‘{CCKI/Iﬁ W MarHUTHBIA n3jy4dare-
JIM: CTPYKTYpa 10Jid, AMarpaMMbl HalIPpaBJICHHOCTH, COIIPO-

THUBJICHUC U3JTyUCHU.
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9. CAMOCTOATEJIbHAA PABOTA

Ne Ne pazgena TemaTnka caMOCTOSITENEHON pabOThI Tpyno- Komre- KoHTpomb BEI-

/i JTUCIUTLTAHBI (Oemanuzayust) €MKOCTh TEHLIUU MOJIHEHUS pabo-
n3 Tabu. 5.1 (dac.) OK, ITIK TBI

1 OcHOBHBIE N3yuenne teoperudeckoro marepuana. Iloaroroska [K-12 Omnpoc Ha npak-
3aKOHBI 3JIEK- | K MPAKTUYECKUM 3aHATHAM. [loAroToBKa K TECTOBOM TIK-13 THYECKOM 3aHSI-
TPOMAarHUTHO- | KOHTPOJIEHOU padoTe. 2 tun. KoHTpOsb-
ro TOMI W Has paboTa.
YpaBHEHHS
Makcsenna

2 [Tockue Wzydenune TeopeTndaeckoro Marepuana. [loarotoBka [K-12 Omnpoc Ha mpak-
3JIeKTpoMar- K [IpaKTU4eCKUM 3aHATHsIM. [loaroroBka k TecTOBOM IK-13 TUYECKOM 3aHsi-
HHUTHBIC BOJI- KOHTPOJILHOH padorTe. 2 tiu. KoHTpOns-
HBI B HEOTpa- Has pabora.
HUYCHHBIX
cpenax

3 ITanenue mmo- | M3yuyenue Teopernueckoro marepuaina. [loaroroska IK-12 Omnpoc Ha npak-
CKHUX BOJIH Ha K MpakTU4YeCKUM 3aHATUsAM. [loaroToBKka K TECTOBOM IK-13 TUYECKOM 3aHsI-
TpaHuIly pas- KOHTPOJIbHOH padoTe. 3 tuu. KoHTpOIb-
Jena cpex [ToaroroBka k 1abopaTopHoii padboTe 1 Has pabora.

4 DnekTpomar- Nzydenne Teopernueckoro matepuana. [loaroroka IK-12 Omnpoc Ha npak-
HUTHBIC BOJI- K IPaKTH9IECKUM 3aHATHAM. [IoAroTOBKa K TECTOBOM IK-13 THYECKOM 3aHsI-
HBI B HalIpaB- | KOHTPOJBHOH pabore. 3 tiu. KoHTpOns-
msroux cuc- | IloaroroBka k maboparopHoii pabote 1 Hast paboTa.
TEeMax

5 DnekTpomar- N3yuenue Teopernueckoro Mmarepuaina. Iloaroroska [K-12 Onpoc Ha npax-
HHUTHBIC KOJIE- | K MPAaKTHYECKUM 3aHATHAM. [I0AroTOBKa K TECTOBOH IK-13 THYECKOM 3aHsI-
0aHUs B 00B- KOHTPOJBHOI paboTe. 1 . KoHTpOIB-
€MHBIX Pe30- INoaroroska k ylabopatopHoii pabote 1 Hast paboTa.
HaTopax

6 Wznyuenue N3yuenue teopernueckoro marepuaina. Ilogroroska [K-12 Onpoc Ha npak-
JJIEKTpOMar- K IPaKTHYEeCKUM 3aHATHAM. [loAroToBKa K TECTOBOM [K-13 THYECKOM 3aHsI-
HUTHBIX BOJH. | KOHTPOJIBGHOH pabore. 3 tiu. KoHTpOIb-
DnemeHTap- [ToaroroBka k maboparopHoii pabore 1 Hasi pabora.

HbIE U3ITy4a-
TeNH

10. TIPUMEPHAA TEMATUKA KYPCOBbIX NMPOEKTOB (PABOT)

KypcoBbie npoexTsl (padoThl) yueOHBIM IJIAHOM HE MPEAYCMOTPEHBI

11. PEATUHIOBASA CUCTEMA )11 OLLEHKW YCNEBAEMOCTU CTYOEHTOB

METOJUKA TEKYIIEI'O KOHTPOJIA OCBOEHUSA JUCHUITIINHBI

OcymectBnsgerca B coorBeTcTBUU c IloJioxkeHHeM 0 mopsiike UCIOJb30BAHUA PeHTHH-
roBOii cUCTEeMBI /ISl OLleHKH yCIIeBaeMOCTH CTYAeHTOB (mpuka3 pekropa 25.02.2010 Ne 1902) u
OCHOBaHa Ha OaJIbHO- PEUTHHTOBOM CHCTEME OIIEHKH YCTIEBaeMOCTH , AeicTByrotiei ¢ 2009 r., ko-
TOpasi BKJIIOYACT TeKYIIMi KOHTPOJIb BBHIIOJHEHUSI HJIEMEHTOB 00beMa AUCHUILIMHBI 110 JIEMEH-
TaM KOHTPOJISI C TOJIBE/IEHUEM TEKYIIero peiuTunra (pasaen 6).
IIpaBniaa ¢opMupoBaHusi NMATHOANIBHBIX OLEHOK 33 KaXIyl0 KOHTPOJIBHYIO TOYKY
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(KT12, KT13) ocymiecTBisieTcs yTeM OKpPYIJIEHUS BEIMYUHBI, PACCUUTAHHOH 10 popMyIie:
KTX| B (Cymma_6annog _nabpannas_x _ KTx)*5

x=1,2

Tpebyemasn_cymma_6anios_no_6aiibHoil_ packiadke

[Tocne okoHYaHMS ceMecTpa CTyIeHT, HaOpaBimii MeHee 60 6ayuIoB, cauTaeTcs HeycIe-
BaIOIIMM, HE MOTyYHBIINM 3a4eT. CTyAeHT, BLINOJTHUBIINI BCe 3aNJIAHUPOBAaHHbIE J1abopa-
TOpPHBbIE PaG0Thl U KOHTPOJIbLHbIE padoThl , HaOpasmuii cymmy 60 u 6onee 6annoB, moaydyaer
3a4eT «aBTOMAaTOMY..

Taoauna 11.1 Pacnpenenenus 6a/10B B TeUeHHe ceMecTpa

MaxkcumMansHBIH | MakcuMmanib- Maxkcumann-
. Oayut Ha 1-y1o HBIH OalI 3a HBII OaiI 3a Bceero
DJIEMEHTHI Y4eOHOM JIeATeIb-
KOHTPOJIbHYIO NEepUOJ MEXK- | MEepUOd MEXKIY 3a
HOCTH
TOYKY C Hayaja ny 1KT u 2KT u Ha KoHeEI ceMecTp
cemecTpa 2KT cemecTpa

[Tocewenue nekuun 6 6 6 18
TecToBBI KOHTPOJIh 10 10 10 30
Brinonaenue 1adbopatopHbIx 20 20 40
pabor
KoMnoHeHT cBOEeBpEeMEHHO- 2 5 5 12
CTH
ng.oro MAaKCHUMYM 32 Nepu- 18 a1 a1 100
Hapacraomum uTorom 16 59 100

Ta6auna 11.2 Tlepecuer 6aioB B OIIEHKH 332 KOHTPOJIbHBIE TOUKH

banjbl Ha 1aTy KOHTPOJIbLHON TOYKH Ounenka
> 90 % ot MakcuMasbHOU cyMMBI OaiiioB Ha aaty KT 5
Ot 70% 110 89% oT MakcuManbHOM cyMMbl 6ayuioB Ha gaty KT
Ot 60% 1o 69% oT MakcuMaNbHOMN cyMMBI 0ayuToB Ha naty KT
< 60 % ot makcuManbpHOM cyMMbl OaisioB Ha aaty KT

NlW|b>

12. YYEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE
ANCUUNMIUHDI:

12.1.0cHoBHas 1uTEepaTypa
1.b.M. IletpoB DnexkTpoAMHAMUKA U pacpOCTpaHEHHE PaJMOBOJIH: Y YeOHUK JUIsl BY30B. -
M.: Topsiaas munaus- Tenexom, 2007.-558 ¢. (100)
2. JI.LA.bokos, B.A. 3amotpunckwii, A.E. Mangens DnexTpoanHaMHKa U PacIpOCTPaHEHUE
paanoBoH: Y4. nocobue. - ToMckuii rocy1apCTBEHHbI YHUBEPCUTET CUCTEM YIIPaBJICHUS U
panuoanexktponuku (Tomck), Kadenpa cBepXBbICOKOUaCTOTHON M KBAHTOBOW PaMOTEXHUKH.
- DitekTpoH. TekcToBbIe AaH. - Tomck: TYCYP, 2011. - 301c. — Pexxum gocryma:
http://edu.tusur.ru/training/publications/738

12.2. lonoanuTe/IbHASI INTEPATYpPA
3. B.B. Hukonbckuii, T.W. Hukonbckass DneKTpoAMHAMUKa M paclpoCTpaHEeHUE PaIHOBOJIH:
YuebHoe mocobue s By30B - M., Hayka, 1989.-543 c. (35)
4. C.1.backakoB DIEKTpOANHAMHKA U PACIIPOCTPAHEHUE PAIMOBOIIH: Y4yeOHOe TocoOue s
BY30B - M.:BbIcIIas mkoia, 1992.-416 c. (44)
5. JLA.bokoB DieKTpOMarHuTHBIE MOJIS M BOJIHBL: Y4u.mocooue. —Tomck: Tom. roc. yH-T cuc-
TeM yrpaBieHus u paauodiekrponuku, 2003-214 c. (46)
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12.3 YueOHO-MeTOAMYECKHE TOCOOUA U MPOrPaMMHOE o0ecrnieyeHue

1. 3amotpunckuit B.A., [1agycosa E.B., Cokonoa XK.M., llanruna JI.1. DnekTpoMarHuTHbIE
MOJISL ¥ BOJIHBL: Y4.-MeTo1. mocobue. —Tomck: ToM. Toc. yH-T cucTeM yIpaBieHUs U pa-
JUODJIEKTPOHUKH, 2007.-187c¢. (80)

2. U3mepenne ko3 PUIMEHTOB OTPaKEHUS OT Pa3IHMUHbIX TUIIOB TOBEPXHO-
cTeii[ DnekTpoHHbIN pecypc]: PykoBoacTBo k 1aboparopHoit pabore / 3aMoTpuHCKHii B.
A., Hukudopos A. H. ToMckuii rocy1apcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U
panuosnekrporuku (Tomck), Kadenpa cBepXBbICOKOYACTOTHON M KBAHTOBOW PaIMOTEX-
HUKH. - DJIEKTPOH. TeKCTOBBIE NaH. - Tomck: TYCVYP, 2011. - 15 c. Pexxum noctyma:
http://edu.tusur.ru/training/publications/133

2. HccnenoBanue BIMSHUS 3eMJIM HA WM3JIYYCHHE aHTCHH [DJIEKTPOHHBIA pecypc]: Pykoso-

ICTBO K nmaboparopHoit padore / 3amoTpunckuii B. A. ToMckuii rocyaapCTBEHHBIH YHHU-
BEPCHUTET CUCTEM yIpaBieHus U paanodinekTpoHuku (Tomck), Kadenpa cBepxBbicokoyac-
TOTHOM M KBAaHTOBOM PaJUOTEXHHUKHU. - DJIEKTPOH. TeKCTOBblE NaH. - Tomck : TYCVYP,
2011. - 14 c. Pexxum moctyna: http://edu.tusur.ru/training/publications/134
3. UccnenoBanue nunwmii nepenaynn CBY nuana3ona| DnekTpoHHBIH pecypc]: PykoBoncTBo
K nabopatopHoii pabote / CokonoBa XK. M., [Tagycosa E. B. Tomckuii rocyaapcTBEeHHbIH
YHHBEPCHTET CUCTEM yIpaBieHus u paaunodnexrponuku (Tomck), Kadenpa cBepxsbico-
KOYaCTOTHOW M KBAHTOBOW PAAMOTEXHHUKH. - DJIEKTPOH. TEKCTOBBIC JaH. - Tomck : TY-
CVYP, 2011. - 25 c. Pesxxum pocryma: http://edu.tusur.ru/training/publications/135
4. HWccnenoBanue 00EMHOTO pe3oHaTOpa [ DIEeKTPOHHEBIHN pecypc]: PykoBoacTBo k nabopa-
topHo#i pabore / CokonoBa XK. M., [lagycoa E. B. — 2011. — 18 c. Pexxum nocryma:
http://edu.tusur.ru/training/publications/131
S. DNEKTPOJMHAMKKA M PACIPOCTPAHCHUE PATUOBOIH [DIEKTPOHHBIN pecype] : yueo-
HO-METOJUYECKOE MOCOOHEe MO OPraHU3aIMU CAMOCTOSITENILHON pabOThl CTYJACHTOB CIIEIH-
anmpHOCTH 210302 «Pammorexnukay / paspad. A. E. Mangens, pa3pa0. JI. A. bokos, pa3pa0.
CoxkonoBa ; MunuctepctBo obpa3zoBanusi u Hayku Poccuiickoii @enepaunu (M.), Tomckuii
roCy/lapCTBEHHBI YHMBEPCUTET CUCTEM YyIpaBiieHus U paauoiekrpoHuku (Tomck), Ka-
(denpa cBepXBBICOKOYACTOTHON U KBAHTOBOW PAAMOTEXHUKH. - DJIEKTPOH. TEKCTOBBIC JIaH. -
Tomck : TYCVYP, 2010. - 37 c. Pexxum noctyma: http://edu.tusur.ru/training/publications/15

13. MATEPUAJNIbHO-TEXHUYECKOE OBECIMNEYEHUE ANCLIUNMJIUHDI:

YuebHast madopatopus (328) 060pyaoBaHa HEOOXOUMBIMH YCTAHOBKAMH M TPUOOpAMHU ISt
MIPOBEJICHUS JIAOOPATOPHBIX PadOT MO JUCHHUIUTMHAM, oOecrieunBaeMbIM Kadenpoit CBUuKP.

Beruucnurensnas nadoparopus (ayn.337 0), kapenpsr CBUuKP oGopynoBansl nepcoHalib-
HBIMH KOMITBIOTEPAMHU, OOBEIMHCHHBIMU B JIOKAIBHYIO BBIYMCIUTEIbHYIO ceTh kad. CBUuKP ¢
BBIX0JIOM B Internet.
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MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUIICKOM ®EJIEPAITAN
denepanbHOE rocyIapCcTBEHHOE O010/KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO MPO(ECCHOHATTEHOTO 00pa30BaHUs

«TOMCKMI1 TOCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIE-
HUS ¥ PAIMODJEKTPOHUKH» (TYCYP)

YTBEPXKIAIO
IIpopekTop no y4edHoii padore

ILE. Tposin
«_» 2016 r.

®OHJI OIEHOYHBIX CPEJCTB I10 YYEBHOM JUCIIUILINHE
JIEKTPOANHAMMKA

YpoBeHb 0CHOBHOI1 00pa3oBaTeJbLHOI MPOrpaMMbl; CHENMAJIUTET

Hanpaiaenune(s1) moaroroBku (cnenuanabHocTh): 11.05.01 «PAAUOIJEKTPOHHBIC CUCTEMbI 1 KOM-

IIJICKCbI)»
Mpoduian(n): PAANOJIOKAIIMOHHBIE CUCTEMBI ITEPEJAYN UTH®OPMAIIUN

Mpoduas(u): PAANOJOKANNMOHHBIE CUCTEMbI U KOMIVIEKCBHI
Mpoduas(u): PAAMOJOKAINNMOHHBIE CUCTEMbBI KOCMUYECKHUX KOMIIVIEKCOB

®opma odoyuenns OYHAA

®dakyabter PTD (PAAMOTEXHUYECKUN)

Kadenpa CBUnKP (CBEPXBbICOKOYACTOTHOW U KBAHTOBOW PAAMOTEXHUKW)

Kype 2 Cemectp 3

Yueoublii mian Haoopa 2011 u mocaeqyONIUX JieT

3auer cemecTp Jdud. 3ayer cemecTp

JKk3aMeH NATbII cemMecTp

Tomck 2016
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BBenenune
®onn oneHouHBIX cpeAcTB (POC) aBaseTcs MPUITOKEHUEM K pabodeil mporpaMmme JUCIn-
TUTHHBI «DJIEKTPOIMHAMUKA U PACTIPOCTPAHEHHE BOJTHY_ U MIPEJICTABISAET COOON COBOKYITHOCTh KOH-
TPOJIbHO-U3MEPUTENBHBIX MaTepUaoB (TUIOBBIC 3a/1auu (3a/1aHus ), KOHTPOJIbHbBIE PAOOTHI, TECTHI U
Ip.) ¥ METOJOB MX MCIIOJIb30BAHMSI, NMPEAHAZHAUCHHBIX ISl U3MEPEHUSI YPOBHS JIOCTHIKEHUS CTY-
JICHTOM yCTaHOBJICHHBIX PE3yJIbTaTOB 00YUECHHUS.

®OC no AUCHUIUIMHE HCIIOJIB3YCTCA MPHU MPOBCACHUN TCKYLICTO KOHTPOJIA YCIICBAECMOCTH

U IIPOMEKYTOYHOM aTTECTALUU CTYICHTOB.

[TepedeHn 3aKpeIICHHBIX 3a AUCIUIUIMHONW KOMITIETCHIIMKM pUBEACH B TabmuIe 1

Taoauna 1 — [lepeyenb 3aKpenJieHHbIX 32 JUCHMIIMHOM KOMIIETEeH Ui

K DopMyJIMPOBKA KOMIIe-

oa TCHIHUH

Jranbl GOpMHPOBAHUS KOMIIETEH-
U

O | crtocoOHOCTD BBISIBIATL €CTECTBEH-
K _ 1o | HOHAYHUHYIO CYNIHOCTD po0Jem,
BO3HHKAIOIIUX B XOJe mpodeccro-
HaJbHOW JIEATEILHOCTH, IPHUBIIC-
KaTh ISl MX PEIICHUs] COOTBETCT-
BYIOIIMIA (PU3UKO-MATEeMaTUYECKUIN
amnrmapar

JloskeH 3HATH
OCHOBHBIE TOHATHUS MIEKTPOAUHAMUKY;
MaTeMaTUYeCKHI anmapaTr perieHust 3JIeKTPo-
JUHAMU YECKHUX 3a]a4, OCHOBHBIC YpaBHEHHUS
QJICKTPOMArduT HOT'O IIOJIA, MMPUHIMUIIBI U TCO-
pPeMBbI AIEKTPOJMHAMHUKH; KJIACCHI JIEKTPOIHU-
HaAaMHWYCCKUX 3aJa4 U MOAXO0AbI K UX PCIICHUIO
JoJxeH ymerb
HpI/IMeHSITB 3HAHUA JIA BISIBIICHUA €C-
TECTBEHHO-HAYYHYIO CYITHOCTH MpoOsieM, BO3-
HUKAOWWX IMPU PCHICHUH PA3JIMYHBIX 3JICK-
TPOJAMHAMMYECKHUX 33]1a4 U HMX PaJTuOTEXHHYE-
CKHUX HpI/IJ'IO)KeHI/II\/’I, MMPUBJICKATH JIA UX pClIc-
HUSL COOTBETCTBYIOIIUH (PU3NKO-MaTEMaTHUEC
KHUH amnmapar
JlokeH BJIaeTh
OCHOBHBIMU HaBBIKAMHU peLIeHUs 6a3o0-
BBIX JIEKTPOAMHAMUYECKUX 3a/1a4.

IT | rOTOBHOCTH y4acTBOBaTh B COCTaB-
JICHUM aHAJMTUYECKUX 0030pOB U
HayYHO-TEXHUUYECKUX OTYETOB 10
pe3yibTaTtaM BBINOJIHEHHON pabo-
Thl, B MOJTOTOBKE MyOJIUKAIMA pe-
3yJIBTaTOB MCCIEAOBAHUN W pa3pa-
00TOK B BHJIE MpE3EHTALUH, cTaTeil
1 TOKJIaJI0B

JloJKeH 3HATDH
Meroauku cbopa u aHanmusza UH)Op-
MaIuu Jis
COCTaBIJICHUS] AHAMTHYECKUX 0030pOB
U HaYYHO-TEXHHYECKHX OTYETOB IO pe3yjbTa-
TaM aHaJ u3 WHPOPMAIUN B OOJACTH DIEKTPO-
JUHAMUKU U pacripoCTPaHEHHs! paiiOBOJIH.
JoskeH ymeTn
OcymiecTBnATh MOUCK W aHalIM3 HUH-
dbopmarii B 00JACTH  DJIEKTPOJUHAMUKH,
NPEJICTaBICHHOM B pa3IMYHBIX OTEUECTBEHHBIX
U 3apyOeXHBIX HCTOYHMKAX JJs pa3paboTKu
PalMOTEXHUYECKUX YCTPOWCTB  Pa3IMYHOIrO
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Ha3Ha4YCHU.

JloskeH BIageTh
HaBBIKAMH PACUYETOB dJICKTPOMAarHUT-
HBIX HOJIGI>'I " BOJIH, H€06XOI[I/IMBIX HpI/I aHaJInu-
3¢ HHGpOpMaUK IS pa3pabOTKU PaaHOTEXHHU-
YECKUX YCTPOMCTB PA3JIMYHOIO Ha3HAYCHMUS.

2. Peaqu3anus KOMIETEHIHIA

2.1. Komnerenmus OIIK — 12

OIIK — 12: cnocoGHOCTh BBISBISATh €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOJeM, BO3HUKAIOIIUX B
X07ie Mpo(heCCHOHATFHON eI TEeNbHOCTH, IPUBJIEKATD I UX PELICHUS COOTBETCTBYIOIIUHN (HU3UKO-

MaTreMaTUYeCKUi anmnapar
s hopMHupOBaHHSI KOMITIETEHITUU HEOOXOMMO OCYIIIECTBUTE PSIJ ATATIOB.

OTamnsl (bOpMI/IpOBaHI/IH KOMIICTCHIWH, IMPUMCHACMBIC IJIs1 5TOI'0 BHUABI 3aHATHH U HCIIOJIB3YEMBIC

CpelICTBa OLIEHUBAHUS MIPEICTABIICHBI B Ta0yIHIIE 2.

Taéauna 2-I3tanbl GopMUPOBAHNS KOMIIETEHIIMU H UCIO0JIb3yeMble CPeCTBA OLleHMBAHUS

MHYCCKHUX 3aJa4 U IMOJ-
XOJblI K UX PCHICHUTO

CTBYIOIIUI ¢duzuko-
MaTeMaTUYECKUH anma-
pat

CocraB 3HaTH YMeThb Bnanets
Coneprxanue OCHOBHBIE  TIO- IIpumensTh OCHOBHBIMHU Ha-
Y TALIOB HSATHS SHGKTPOI[I/IHaMI/I: 3HAHUS /IS BBISBIICHUS | BBIKAMHU pellieHus Oa-

KM,  MaTeMaTUYeCKUU | eCTECTBEHHO-HAYYHYIO | 30BBIX  DJIEKTPOJUHA-
amrapar pelieHust | CyIHOCTH npoOJeM, | MUYECKUX 3a]1ad.
3JICKTPOIMHAMM YECKHX | BO3HHUKAIOUIUX pu

3aJ1ad4, OCHOBHBIC | PEIICHUH  PaA3IMYHBIX

ypaBHEHUS ANEKTPO- | SIEKTPOAMHAMUYCCKUX

MarHuT HOTO  TOJIA, | 337a4 U HMX PagUOTEX-

MPUHIUIIBI U TEOPEMbl | HUYEC KHX MPHUIIOKE-

AJIEKTPOINHA MUKH; | HUM, TPUBJIE KaTh IS

KJIAaCChl  AJIEKTPOJIMHA- | UX PELIEHUsI COOTBET-

Bunn! zanstuit

Jlexium;
[IpakTuueckue 3aHATHS

JlaGopaTopHbie
ThI;
[IpakTueckue 3aHATUS

pabo-

JlabopaTopHbie  pabo-
THBI;

CamocrositenpHas  pa-

CamocrosTenbHas pa- | 60Ta CTyJI€HTOB

00Ta CTY/ICHTOB
Hcnonb3yemble KonrtponbHas TtectoBas Odopmiienue 3anmTa J1abopaTOpPHBIX
CpeICTBa OIEHH- | paboTa; OTYETHOCTH W 3aIIuTa | paboT;
BaHUS OK3aMeH 71a0opaTOpHBIX paboT; | DK3aMeH

OO0u1e xapakTepUCTHKH ITOKa3aTeNneil 1 KpUTepueB OLIEHUBAHMs KOMIIETEHIIUHM Ha BCEX Tamax
MpUBEJCHBI B TaOIuUIE 3.

Tabauna 3 — O0mme XapaKTepUCTHKH MOKa3aTe/eil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIIUH
1o 3Tanam
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DopMynMpOBKa NIOKA3aTeNIeld U KPUTEPUEB OLICHUBAHUS TaHHON KOMIIETCHIIMM IIPUBE/ICHA B

Tabymue 4.

Taﬁ.lmua 4 — Iloka3zaTean u KPUTECPUHU ONCHUBAHUA KOMIIETCHIIMH HA 3Talmax

Tloxa3zarenu u

KPHTEePHH

3HaTh

Ymern

Baagern

OT1in4yHO (BBI-
COKHUI1 YpOBeHb)

HOB

3HaeT MaTreMaTHYEeCKuil amma-
par peuleHus 3IeKTPOJUHA-
MUYECKUX 3ajiay;

AHanuzupyer
pa3NUYHBIMU
00J1aCTH 3JIEKTPOIMHAMHUKH
3HaeT OCHOBHBIE YpaBHEHUS,
OTIMCHIBAOIINE
HUTHOE TIOJIE M METOIBl HX
peLICHHS;
HUA 3emii 1 aTMocdepsl 3eM-
JM Ha pacIpOCTPaHCHHE pa-
JIMOBOJIH Pa3lMYHBIX AHAma3o-

CBA3U  MCKIAY

IIOHATUAMHU B

JNIEKTpOMar

MCXaHHU3MBI BJIHA-

YMeeT rpaMOTHO BBISIBIIATD
€CTECTBEHHO-HAYYHYIO
CYIIHOCTH POOJIEMBI

TIPU PEIICHNH PA3IHYHbBIX
3aj1a4 JIEKTPOJMHAMHUKHU U
pacIpocTpaHeHus! BOJIH.

CB00OIHO BIaJEET
METOJJAMH PEIICHUS 33124
ANIEKTPOIMHAMUKY H Pac-
MPOCTPAHCHUS BOJH.
[IpuBnekaet st pelieHUs
3a/1a4 AJICKTPOIUNHAMHUKH
COOTBETCTBYIOIINH (hu3u-
KO-MaTEeMaTHYCCKHH aIima-
par

Xopouo (6a3o-
Bblil yPOBEHb)

[ToHnMmaer cBsi3u MEX Iy pas-
JMYHBIMU MOHATHUAMU B 06J1ac-
TH 2JIEKTPOIUHAMUKH
IIpencraBiser npueMsl U Me-
TOJIBI PELICHUS JIEKTPOIUHA-
MHUYECKUX 3a7ay

YMmeeT paccuuThIBaTh U
aHAJIM3UPOBAThH XapaKTe-
PUCTHUKHA JJICKTPOMArHUT-
HbIX BOJIH, YYUTbBIBATh YC-
JIOBUS UX PACIpOCTpaHe-
HHUA U B036y)K,Z[eHI/I§I, BJIUS-
HUE TTapaMeTPOB CPEIBL.

Bnaneer HaBbikamu periie-
HHS 3a7a4 CBI3aHHBIX C
SJIEKTPOMArHUTHBIMH SIB-
JICHUSIMU,

HaBbIKAMU  OTMpeAeNICHUS
XapakTepa W CTENeHH
BIMSIHHASL TPAcChl PacIpo-
CTpaHCHHS PAJMOBOIH Ha

CTBIX 3aJa4

XapakTe pUCTHUKH KOH-
KpETHOM  paguOTEeXHHUYE-
CKOH CUCTCMBI.
Ilokazarenn u 3HaTh VYmeTb Bnaners
KpUTEPHUU
OtnuuHO (BBICOKUH Ob6nanaer Qax- Ob6namaer Kontpomnu-
ypOBEHD) THYECKUM U TEOPETH- | AMANlasoHOM MPAKTH- | pyeT paboty, mpo-
YeCKMM 3HAaHHEM B | YeCKUX YMEHHUH, Tpe- | BOAUT OIICHKY, CO-
nperenax — u3ydaemoil | OyeMbIX JUIS pa3BHU- | BEPIICHCTBYET JEi-
o0acTy ¢ MOHUMAHUEM | TUS TBOPYECKUX pe- | CTBUS pabOThI
TpaHUIl TPUMEHUMOCTH | IIEHWH, adcTparupo-
BaHUs IPOOIEM
Xopormro (6a3oBbIit 3HaeT  (akTsl, Ob6nanaer beper  or-
yPOBEHD) MPUHIUIIBI, TPOIECCHI, | TUATa30HOM TIPAKTH- | BETCTBEHHOCTh  3a
o0Iye MOHATUS B Ipe- | YeCKUX YMEHHi, Tpe- | 3aBeplIeHue 3a/1a4y B
Jenax u3ydaeMou o00- | OyeMbIX I pellie- | UCCIeIOBaHUH,
JacTu HUS  OMNpEAENeHHBIX | MpUcrnocabInBaeT
npobiaeM B 00JacTH | CBO€ TOBEICHUE K
HCCIIEIOBaHUS 00CcTOATENLCTBAM B
pelnieHnu npobiaem
YroBieTBopH- Ob6namaer 6azo- Obnamaer oc- PaGoraer
N, (rinmmenney | BEIME  OOUMMH  3HA- | HOBHBIMM YMEHHUSIMH, | IDH TPSMOM  Ha-
CornacosaHa Ha noprtane N¢ 8603 TpeOyeMbiMit A | OmioneHHH
BBITIOJIHEHUSI  TIPO-




I[aeT OIpCACIICHNA OCHOBHBIX VMeeT caMOCTOSATEIIBHO BnaneeT HaBbIKaMU pelie-

YnosierBopu- HOHATUH B 00JIACTH JJIEKTPO- oJ0upaTh METOBI pele- HUsI 0a30BBIX DJIEKTPOAH-
TeJIbHO (1Mopo- JVMHAMUKH. HUS 337129 B OOJIACTH 37IeK- | HAMMYECKHX 3ajad;
TOBBIii ypo- TPOANHAMHUKH U PacIIpo-
BeHb) CTPaHEHHUS PaJHUOBOIIH.

2.2. Komnerenuus [NK — 13

I[IK — 13: roTOBHOCTh Y4YacTBOBaTh B COCTaBICHUH AHATUTHYECKUX O030pOB M HAYYHO-
TEXHUUYECKHUX OTUETOB IO Pe3yJbTaTaM BBIMOJIHEHHON pabOThl, B MOJATOTOBKE MyOJIMKAIMM pPe3yib-
TaTOB UCCJIEJIOBAHUI U pa3pabOTOK B BHUJE MPE3CHTAIMH, cTateld u AokianoB s GpopmupoBaHus
KOMITETEHIIMH HEOOXO0IMMO OCYIIECTBUTH P 3TAIIOB

OTamnsl q)OpMHpOBaHI/DI KOMIICTCHIIMU, IMPUMCHACMBIC IJId 3TOr'0 BU/bI 3aHATAH W HUCIONb-

3yEMbIC CPCACTBA OLICHUBAHUS ITPEACTABJICHBI B Ta6J'II/II_IC 5.

Taéauna 5-Itanbl GopMUPOBAHNS KOMIIETEHIIMH H UCIOJIb3yeMble CPeIcTBa OLleHMBAHUS

00Ta CTY/IEHTOB

CocraB 3HaTh VYMeThb Bnagers
Coneprxanue Metoguku cbo- Ocy1iecTBiATh HaBwikamu pac-
9TaIoB pa u aHaimm3a WHOOP- | MOUCK W AaHAIU3 HWH- | YeTOB O3JICKTPOMATrHHT-

MallMH ISt dopMaiuu B 00JaCTH | HBIX IOJICH W BOJIH, He-
COCTaBJICHHS IEKTPOTUHAMUKH, 00XOMMBIX TIpU aHa-
AHAIINTHYECC KHX 0030- | MPEACTABICHHONW B pa3- | Iu3e HHGOPMAIIUU IS
poB u HAy4YHO- | JUYHBIX  OTCUECTBEH- | pa3pabOTKU paJHOTEX-
TEXHUYECKUX OTUYETOB | HBIX U 3apYOEKHBIX HC- | HIUECKUX  YCTPOMCTB
M0 pe3y/bTaTaM aHaJ - | TOYHUKAX JUIS pa3pa- | pa3IMYHOTO  Ha3Hade-
3a uHbopManuu B 00- | OOTKU paguOTEeXHHUYE- | HUSL.
JaCTH DJIEKTPOJMHAMHU- | CKUX YCTPOKMCTB pa3-
KU M PACIPOCTPAHEHUS | TUYHOTO HA3HAYCHHUS.
PaJMOBOJIH.
Bunp! 3ansTuit Jlexmumy; JlaGopatopubie  pabo- | JlaboparopHsie  pabo-
[TpakTHyeckue 3aHIATUS | THI, THI,
[TpakTdeckue 3anstust | CamocTosTebHAs — pa-
CamocTtosaTenpHas pa- | 00Ta CTYJIEHTOB

Hcnons3yemsbie Kontponbhas tecroBas | OpopmiieHue OTYETHO- | 3aluMTa JAOOPaTOPHBIX
CpeAcTBa OIICHHU- | paboTa; CTH W 3almTa Jabopa- | paboT;IK3aMeH
BaHUS OK3aMeH TOPHBIX paboT;

O6IHI/Ie XapaKTCPUCTUKHU IoKa3aTelieil u KpUTCPUECB OLICHUBAHNA KOMIICTCHIIMK HA BCEX dTallax

MIPUBEICHBI B Ta0HIIE 6.
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Tabauna 6 — O0mme XapaKTepUCTHKH MOKAa3aTe/eil 1 KpUTepHeB OLeHUBAHUSI KOMIIETEeHI[UH

1o dTanmam
Hoxazarent u kpu- 3HaTh YmMmerb Bnagers
TepUH
O6nanaer pakTuye- Ob6nanaeT quana3oHoOM Konrponupyert padoty,
CKUMH ¥ TEOPETHYECKUMH | TPAKTHYECKUX YMEHUH, Tpe- MIPOBOJUT OLIEHKY, COBEP-
OTnuaHO (BBICOKHI | 3HAHUAMH B IpeAesiax OyeMBIX IUIS Pa3BUTHUS TBOP- IICHCTBYET NEHCTBHUSA PaOOTHI
YpOBEHB) n3ydaeMoi 00JacTu ¢ YEeCKHX pelIeHuil, abcrparu-
MTOHMMaHHUEM I'PaHHI poBaHHMs MpodIEM
MIPUMEHUMOCTH
3HaeT GaKThl, IpUH- ObnamaeT qUama3oHOM Beper oTBeTCTBEHHOCTS 32
IIUIIB, TIPOIIECCHI, 00IIHE MpaKTHIECKNX YMEHHUH, Tpe- 3aBepIICHNE 33/1a4 B HCCIIe-
Xopormo (6a30BbIi TIOHATHS B MIpeesiax u3y- OyeMBIX IUIS pEIIeHHUs Ompe- JIOBaHUM, IpUCTIOcabIrBaeT
YpOBEHB) gaeMoii o0acTi JISIICHHBIX TIpo0JeM B obmac- | cBoe MOBEICHHUE K 00CTOS-
TH UCCIIEIOBAHUS TENBCTBAM B PEIICHHUH MPO-
6nem
Y I10BIETBOPUTETIHHO OO6nanaer 6a30BBIMU O6nafaeT OCHOBHBIMHU PabGotaet npu npsimom
(moporosslit ypo- 0OIIMMH 3HAHUSIMH YMEHUSMH, TpeOyeMbIMH 1J1s1 | HaOII0JCHUH
BCHI)) BBITIOJTHEHUS IPOCTHIX 3a/1a4

dopmyTupoOBKa IMOKA3aTele U KPUTEPUEB OIICHUBAHUS TAaHHOW KOMITCTESHITUH IPUBEICHA B
Tadymue 7.

Taﬁ.lmua 7 — Iloka3aTenu u KPUTECPHUH ONCHUBAHUA KOMIIETCHIIMH HA 3Talmax

IMoxa3zarenu u
3HATD YmMmerb Baagern
KpPUTEpPUHU
3HaeT OCHOBHBIC TEHACHIMH | YMeeT pacCUMTHIBATh U HaBpikamn pacueToB aiek-
PasBUTHS JIEKTPOJIMHA MHYE- | aHAIM3MPOBATh XapakKTe- TPOMarHUTHBIX TOJEH W
CKUX PaJHOTEXHUYECKUX CHC- | PHCTHUKH JIEKTPOMArHMT- BOJIH, HEOOXOTUMBIX TPHU
TeM, HCIONB3YyeT HMX NPHU CO- | HBIX BOJH, yUYUTHIBATh yC- aHanmu3e UWHPOPMALUU U
o CTaBJICHUH AQHAINTHYECKUX | JIOBHS UX PAaCIpOCTpaHe- COCTaBJICHHH AaHAIUTH Yec-
co‘:ﬁ;;‘;‘;;‘;z:) 0030poB u HAY4YHO- | HUS U BO3OYXKICHHUS, BIUSA- | KUX OO30pOB M HAy4HO-
TEXHHYECKUX OTYETOB IO pe- | HHe MapaMeTpOB CPebl TEXHHYECKUX OT4YETOB B
3ylbTaTaM BBIIOJTHEHHON pa- | IpH COCTaBJIEHHH aHAIHU- 00J1aCTH INEeKTPOIUHAMHUKHI
OOTHL THUYEC KUX 0030pOB U Ha-
YYHO-TEXHHYECKUX OTYe-
TOB
[ToHnMaeT cBsI3U MEXIY pas- YMeeT rpaMOTHO COCTaB- Brnaneer HaBbIKamu perre-
JUYHBIMU TTOHATHAMU B o0J1ac- | JIATh aHATUTHYEC KHE 00- HUS 337124 CBS3aHHBIX C
TH JIEKTPOJUHAMHKH; 30pBI U HAY4HO- 9JIEKTPOMarHUTHBIMH SIB-
3HaeT METOIMKH cOOpa M aHa- | TEXHWYECKHE OTYETHI 110 JICHUSIMU, HaBBIKAMH I10/]1-
Xopomio (6a30- | /m3a nHpOpMALMH ISt pe3yabTaTaM BBIIOTHEH- TOTOBKH ITyOnuKanuii pe-
BbIii YPOBEHB) COCTaBIICHUS aHATUTHYECKUX HOW paboTHI B 00J1acTH 3y/NbTaTOB MCCIIEI0BA HUM
0030pOB 1 HAyIHO- anekTpoanHa Muku U PPB. | u pa3paboTok B BHfE mpe-
TEXHUUYECKUX OTYETOB II0 pe- 3€HTalui, cTaTel U 0KjIa-
3y/bTaTaM BBITIOJIHEHHOH pa- JIOB
0OTHBI
YaosaerBopu- | [laer ompeneneHust OCHOBHBIX YMeeT caMOCTOSATENFHO Brnageer HaBBIKaMH MOATO-
TeJIbHO (TMopo- TIOHATHH B 00JIaCTH MEKTPO- TOTOBHTH ITyOJIMKAINN TOBKH ITyOJIMKanuii pe-
roBbIii ypo- JTUHAMUKH. pe3yIbTaTOB UCCIIEA0BA 3y/NbTaTOB MCCIIEI0BA HUM
BCHbB) HUH 1 pa3pabOTOK B BUIE B 00JIaCTH 3JIEKTPOJHHA-
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Mpe3eHTalui, cTaTeil u MUKH
JIOKJIAJI0B

3.TunuyHbie KOHTPOJIbHBIE 3a]aHUS

Jns peanuzauuy  BBILIENEPEYUCICHHBIX 337ad OOYYEHHS HCIONB3YIOTCS CIEIYIOIIHe
MaTepuabl:
— KOHTPOJIbHBIE 3aJ]aHMs WIK UHbIE MaTepuaibl, HEOOXOUMbIE ISl OLIEHKH 3HAHUI, YMEHUH,
HAaBBIKOB U (WIM) OMbITAa JAESITEIbHOCTH, XapaKTePU3YIOIIUX dTanbl (HOpMUPOBAHUS
KOMIIETEHIIUH B Ipoliecce OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBbI, B COCTABE:

KOHTpOJ’IbHLIe TECTOBbIC 3aJdavdM ( THIIHYIHBIC ) Mo 3JJEMCHTAPHBIM 3HAHUAM U NPaAKTHYEC-
CKHM HaBbIKaM I10 TEMaM:

3.1. TEMA: Hurerpaibusie u 1uddepeHuuaibHble ypaBHEHH YIEKTPOMAarHeTH3MA.
3.2. TEMA: OcHoOBHbIE TeOPeMbl H MPUHIMIBI B TEOPUH FAPMOHHYECKUX MOJIei
BOIIPOC 1. MoHO 51 co31aTh MarHUTHOE T10JIE C paclpeieieHUeM BEKTOpa MarHUTHOW MHAYKIIUU

n 27 2 27

B =5x"i+5yj+5z°k 2

OTBETBI: 1) Takoro mojs HET 2) 3TO MOJIe MOXKET OBITh CO3J]aHO ITOCTOSTHHBIMUA MarHUTaMHt

3) ero MOXHO CO37aTh IIOCTOSIHHBIMU TOKaMH 4) TOKaMHU , MAarHUTaMU H 00BEMHBIMH JIEKTPHYECKUMHU
3apsAaMHu.

BOITPOC 2. Harpanunue nByx cpen sekropel D, u D, Oynyr D, = 2X, + 5y, + 4Z,

D,, = 4X, + 5y, + 82,

Kakoe u3 npuBeACHHBIX HIKE YTBEPKICHUNA UCTUHHO?

OTBETDBI: 1) Ha rpanume 3TuX cpen eCTh MOBEPXCTHOCTHBIHN 3apsan 2) Cpensl 1 1 2 MOTYT OBITH H30TPOTI-
ueiMu 3) [lo kpaiineit Mepe ogHa u3 cpen annzorpomnHa 4) Obe cpenpl 00s3aTeNBHO aHM30TPONHEL 5) Hu
OJIHO M3 3TUX yTBep)KI[eHI/Iﬁ HE MOXET OBITh UCTUHHBIM

3.3. TEMA: Iliockue 3J1eKTPOMATHUTHbBIE BOJIHbI B HEOTPAHMYEHHBIX cpeaax

BOIIPOC 1: Ha kakoif yron moOBEpHETCS BEKTOpP HANPSHKEHHOCTH SJIEKTPUYECKOTO TOJS C KPYTroBOit

. o 8
nosspusanmeit, ecam vacrora konebannii f =177y, a ckopocts C=3-10 % o> TIPH TIPOXOKIe-

nuu paccrosuust 10cm ?

OTBETHL: 1. 90°; 2. 360°%; 3.120°; 4. 60°; 5. 10°;
BOITPOC 2: Kak u3MeHUTCs Ti1yOWHA MPOHHKHOBEHHUS AJIEKTPOMArHUTHOTO TOJISI B TPOBOASIIYIO

cpexy, eciu €€ MPOBOAMMOCTH YBEJIHUYUTCS B YETHIpe paza?
OTBETDBI: 1. YBenuuutcs B 4 paza; 2. YBenuuutcsa B 2 pasa; 3. YMmeHemmTcd B 4 pasa;

3. Ymenpmmuted B 16 pa3; 5. YMenpmmrcs B 2 pasa.

3.4. TEMA : TpanuuHble 331a4M 3JTeKTPOTUHAMHKH

BOIIPOC 1: Ilpu xkakoM OTHOIIEHUH

g o
% 6y;[eT Ha6J'HOZ[aTLC$I MOJIHOC BHYTPCHHCC OTPAXKCHHEC, CCJIMU YroJl MaJACHUSA BOJHBI U3 IICPBOU
1

0
CpC€abl paBCH 45 , 4@ MArHuTHBIC MPOHUIIACMOCTHU obonx cpea O,Z[I/IHaKOBBI?
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OTBETHI: .g—zzl; Z.g—zzi; 3.8—22§; 4.231; 5.8—224;
g 2 g 4 & 2 g 2 &

BOIIPOC 2: [lpu kakux COOTHOIIEHHUS MEXIy MPOHUIAEMOCTSIMH IBYX cpel KOd(PQHUIMEHT OTpaxe-
HUSl MX TPaHUIBl paznena Oymer paBeH 07

OTBETLL: 1. g =¢,, w, u p, -mobble; 2. 1, =u,, & U &, -MOObIE; 3. & -1 =&, [y,
ot H

& & & &

3.5. TEMA : DiieKTpoMarHdTHbIE BOJHBI B HANPABJISIOLUIAX CHCTEMAX

BOITPOC 1. Kakomy THIy BOJHBI NPUHAJUICKUT KapTUHA SJIEKTPUUECKOTO IOJS,
n300pakeHHOro Ha pucyHke? Omnpenenuth 3aBHCHUMOCTh Ey oT koopauHatr X u Y

¥

T
e

OTBETBL: 1. {EyM!! < sin' X/ac08 ¥y 5 {EyFIl _cos */asin' */a 3,

{EyH1l _cos' ¥/a sin' ¥/a 4 {EyEll « sin' */asin' a5 {EyH02 _ cos' X/a COS™ ¥/,

BOIIPOC 2. Ha pucyHke n300pa)X€HO pacrpeiesieHue CUJIOBBIX JIMHMM MAarHUTHOTO TIOJIA.
Kakomy Ttumy BoiHbl OHO mpuHaanexut? Onpenenuts 3aBucuMocTh Hy oT koopauHat X u Y ?

Y\

OTBETBI: 1. {Hy ™! « cos™/a SN™- 5 {Hy®12 _ cos™/a SIN™. g {Hy"2 _ cos?™/a
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sin™/,. 4 (Hy"?! _ cos?™/a SN™/,. 5 {HyF2 . cos®™/a cos™/,..

3.6. TEMA: DJieKTpOMAarHuTHbIe KOJIe0aHUS B 00beMHBIX Pe30HATOpax

BOIIPOC 1. B koakcuansHoM pezonarope u3 Meau (o =5,7-10" C% ), IMEIOILEM Pa3MEPBI

R, =16 mm, R, =7Tmm u L =50mm Bo3Oyxnaercs konebanue T, . OHpenenuTb pe30HaHCHYIO
JUIMHY BOJIHBI, PE30HAHCHYIO YaCTOTY M COOCTBEHHYIO JJOOPOTHOCTb.

Otser: A,=10 cm , f,=3 1Ty, Q=2,3-10"

BOITPOC 2. B npsiMoyroasHoM pe3onarope u3 meau (o =5,7-10° CJ%W ), HMEIOLIEM Pa3MEpBL:

a =58 mm, 6 =25 mm, [ =40 mm Bo36yxkaaercsa konebanue TuNA H,,,. OnpesenTuTh pe3oHaHC-

HYIO 4acTOTY U COOCTBEHHYIO JOOPOTHOCT.
Orser: A, =4,53¢™m, f,=4,531Ty, Q,=1,1 10*

3.7. TEMA: WH3ny4eHue 31eKTPOMATHUTHBIX BOJIH

BOIIPOC 1. HaiiTh MarHMTHYK COCTABISIOILYI0 MO u3dydenus aunons epuma mus | = Scy B sksa-
TopHanbHON miockocTH Ha pacctostmn I = 2-10* m ot gumons u npu wacrore f =400MTy.

AmmmiTyma toka B gumone | =20A , mapamerpsr cpensl £ =2 u 4 =4,

OTBETHI: 1.0,19-10°% 4 2.0,03-10°%4, 3.01.10°4, 4.019-10°4, 5.
0,2-10° 4,

BOIIPOC 2: Kak u3MeHHTCS MOLIHOCTh H3MydeHHs aunois ['epra, ecin ero mepeMecTuth U3 OT-
KPBITOT'O NPOCTPAHCTBA B AUCTHJUIMPOBAHHYIO BOIY (‘ =81 ? B OTKpBITOM TIPOCTPAHCTBE
Kabenb NMUTAHUS COIJIACOBAH.

OTBETHI: 1. P, =P,; 2. P, =0,75-P,; 3. P, =05-P,; 4. P, =036-P,; 5 P, =025-P,;

3.8. TEMA: PacnpocTpaHeHHe 3JIeKTPOMATHUTHBIX BOJIH BOJIN3H NMOBEPXHOCTH 3eMIIH.
3.9. TEMA: TponocdepHoe u nuonocgepHoe pacnpocrpaHeHue paJuoBOJIH

3.10. TEMA: Moaesn 1 MeTOABI pacdyeTa paauoTpacc

B xakom quarnazoHe HaxoAsTCa paauoBOJIHbBI YacToToM 15 MI'm.

JInMHHBIE BOJIHBI

Cpennue BOJHBI

KopoTkue BoiHBI

YIbTpakopOTKUE BOJTHBI

el N Y .

2. OnpenenuTe MOIHOCTh CUTHAIA B IPUEMHOM aHTEHHE MPU PaCIPOCTPAHEHNUN PaJHOBOJIH
B CBOOOJHOM MPOCTPAHCTBE, €CIIM NepeAaoias aHTeHHa U3y4yaeT curHain MomHocteio 100 Bt u
HaxoauTcst Ha pacctosHUM 10 kM oT mpueMHoil. Koadduiment nanpaBieHHOro AecTBUs 00eux
artenH 1000, nmuHa paguoBosHbl 40 cm.(Cuntath 7 ~ 10).

1. 1MmBr

2. 0,5MBT
3. 10 MBt
4. 0,1 mBT
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3. Ha kakyro BeanuuHy paziuyarorcs ¢asbl BOJIH, IPULISAIINX B TOUKY IIPUEMa U3 MEepPBOil
U 11701 30H DpeHerns.
1. 4n

4.0mpenenuTh paanyc nepBoit 30061 Dpenenst i cepeiHbl TPACChl MPOTKEHHOCThI0 40
KM TIpH JUTMHE BOJIHBI ITepeaaTdnka 1 M.
1.100 m

2.10m

3.1m

4.0,1m

5.'me GonpIie paccTosiHUE MPSAMON BUIMMOCTH — Ha 3emuie v Ha JIyHe — pu OAHUX U TeX
K€ BBICOTAX MOJHSITHS aHTCHH.

1. Ha 3emue
2. HaJlyne
3. OmuHakoBoe

6. [Ipu KkaKoM pacronoKeHUH MPUEMHOM U Mepelarollleld aHTEHH U1 pacyeTa paJuoTpacc npuMe-
HUMa nHTepdepeHnonHas Gopmyia.

1. AHTeHHBI pacrloJ0KEHbI HAa 3eMHOM MOBEPXHOCTU

2. AHTCHHBI OAHSITHIC HAJl 36MHOM MTOBEPXHOCTHIO

3. AHTEHHBI pacHoJI0>KeHbI B CBOOOHOM MPOCTPAHCTBE

7.Kakum 00pa3oM yuuThIBaeTcsi chepruuHOCTh 3eMJIU IIPU pacueTe pajuoTpacc ¢ UCIOJIb30BaHUEM
uHTEephEepeHIIMOHHON (opmyIbl BBeneHckoro.

1. C noMoIbto NPUBEJAECHHBIX YIJIOB

2. C moMOIIbIO MTPUBECHHBIX BBICOT

3. C moMoI1IbI0 SKBUBAJIEHTHOIO pajyca 3eMiIu

8. Kakast u3 npuBefieHHbIX (popMyI ABisseTcss HHTEp(PepeHIIMOHHOI Gopmyoil BeeneHckoro.
J60PD - 47,

" A-r?
_ J60PD - 47,

m 2{2
_ J60PD - 47,

" Ar

_ J60PD - 47h,h,
- 2

r

1. E

E

E

m
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9. [lns xakux JUana3oHOB PaAHOBOJIH MOKHO CUYHMTATh MOBEPXHOCTH 3€MJIH IJIOCKOM, €CITU BBI-
COTa HEPOBHOCTEW 2 M, YTOJI aJICHHUS PAJHNOBOJIHBI HA 3€MHYIO TOBEPXHOCTh 60°

1.CAB, 1B

2.CJB, 1B, CB

3.CB, KB

4. CB,KB,YKB

10. B ueM cyTh «uaeanuzanun» B hopmylie uaeaabHON pauonepenayn.

1. He npuHuMaeTcst BO BHUMaHUE KPUBU3HA 3€MHOM MTOBEPXHOCTH.

2. 3eMHOI OBEPXHOCTHU MPUIHCHIBAIOTCS CBOWCTBA UAECATIBHOIO MPOBOIHUKA

3.He npuHHMaroTCA BO BHUMaHUE HEPOBHOCTH 3€MHOU ITOBEPXHOCTU

4.He npuHMMaeTcs BO BHUMaHUE KPUBU3HA 36MHON TOBEPXHOCTH, 3€MHON IIOBEPXHOCTHU MPUIIH-
CBIBAIOTCSl CBOMCTBA MI€aJIbHOTO TPOBOJHHUKA a

11. Kakue cocraBisioniye UMeeT B JaJIbHEW 30HE I0JIe, U3JIlydaeMoe BepTUKAIbHBIM BUOpa-
TOPOM, PaCcIOJIOKEHHBIM Ha MOJIYMPOBOASIICH 3eMHON TOBEPXHOCTH.
1. BeprukanbHyio
2. TopusoHTaNMBHYIO
3. BepTukanbHyI0 U TOPU30HTAIBHYIO a

12. Bo CKOJIBKO pa3 aMIUTHTY/Ia HAIPSHKEHHOCTH JICKTPUUECKOro IMOJIsA, CO3/1aBacMasi Bep-
THUKaJIbHBIM BUOPATOPOM, PACIOI0KEHHBIM BOJIM3U UJI€ATbHO MPOBOJSIIEH, IJIOCKOW MOBEPXHOCTH
OoJTbIlIe AMIIMTY/Ibl HAMPSUKEHHOCTH SJICKTPHUYSCKOTO TOJIsL, CO3[aBaeMOil BHOPATOPOM TOHM JKe
MOIIIHOCTH B CBOOOTHOM ITPOCTPAHCTBE.

10. 2
2. 2
3. 4

4. 8

13. Kakoit u3 npuBeeHHbIX napameTpoB B popmyiie llynelikuna- Ban-nep-Ilons Ha3piBaercs uuc-
JIEHHBIM PAaCCTOSHUEM.

lp=mr/Ale| 2..p=mr?/Alg] 3.p=mr?/Ae| 4 .p=le|-r/hm

14. Kak u3MeHUTCSl pacCTOSIHUE MPSAMON BUIMMOCTH 3a CUET TponochepHoi pedpakiinu npu rpa-
aueHTte koadpunuenta npenomienus tpornocdepst dn/dh = - 1/2R,

1.VBenuuntes B~/2 pas
2. .VMeHbmATCS B~/2 pa3
3. Yeemmuntes B+/3 pas

4. VYeemmuutcs B+/3/2 pa3

15. Kak n3meHuTcs paanyc KpUBU3HBI TPACKTOPHUH JIyya B Tporocdepe npu M3MEeHEHUH TpajiieHTa
nokazareJs npenomienus ot dn/dh = -3-108 M 1o dn/dh = -6-108 Mt
1. Ymenbmutcs B 2 pa3a
2. YBenuuurces B 2 paza
3.YmMenbmmTes B 4 pasa
4. YBenuuurces B 4 paza
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16.

17.

HodbEg =

=

OnpenenuTh SKBUBAICHTHBIN panyc 3eMIIH Il TPOTIOCGEphl C TPaJueHTOM MOKa3aTeNs mpe-
nomnenust dn/dh = - 4108 m™

1. Ry/2
3Ry /4

3. 4Ry /3
3Ry /2
Kakoii u3 iydeii, MpUBEACHHBIX HA PUCYHKE, COOTBETCTBYET KPUTHYECKOU TpomochepHo ped-
pakuuu

Ieprrii
BropoiiTperniit

18. UeMm BBI3BaHBI 3aMUpPaHHA CUTHAJIOB B JIMHUAX PAAUOCBA3U C TpOHOC(bCprIM pacCeiaHu-

[Tornomenuem paguoBoIH B Tporochepe

Pedpakuueit pagnoBoiH B Tporocdepe

@OnyKTyauusMu HEOAHOPOAHOCTEN Tporochepsl
WuTepdepennyeii npsaMoil 1 0TpaKeHHOH OT 3eMITH paJHOBOIHBI

19. Bo3moskeH 11 BOJIHOBOM Tiporiecc B cpeae, rae € < 0
Bo3Mmoxken
HeBo3MmoxkeH

20. Kak u3MeHuTCs COOCTBEHHAs 4acTOTa HOHHU3allUU 3JICKTPOHHOI'O ra3a, €CJIM KOHICHTpPa-

U 3JICKTPOHOB B HEM YBCIIMYUTCA B 4 pasa

1. VBenuuurcs B 4 paza
2. YBemuuurcs B 2 pasza
3. YmenbmuTcs B 2 pasza
4. VYwmenbliutcs B 4 paza
21. Kak U3MEHHUTCS BBICOTAa TOYKH OTPa)XCHUsI B HOHOC(hEpE MPH yMEHBIIEHUH YaCTOTHI pa-
JMOBOJTHBI
1. Veenuuurcs
2. YMeHbIUTCS
3. OcraHercsi HEU3MEHHOU
22. OrmpenenuTh KPUTHIECKYIO YaCTOTY JIJIsl BEPTHKAIBHO MAAI0IIEH Ha HOHOC(HEPY BOJHEI.
MaxkcumanbHast 31eKTpoHHast KOHIEHEeHTpaus Nimax = 5- 10° sn/em®
1.20 Mru
2. 40 MI'g
3. 80 MI'my
4. 30 MI'n
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23. 23. OnpenenuTh KPUTUYECKYIO YAaCTOTY ISl PaIHOBOJIHBI, MTaJatolIeld Ha HOHOC(epy MO Y-
nom 60°. MakcumanbHas 3JeKTpOoHHAsT KOHIeHEHTpAus Nmax = 5- 10° sa/em®

1. 20 Mrn

2. 40MI'n 3. 80 MI'u4. 30 MI'u

MeTtoanyeckue MaTepuaJbl, ONpeae/siione npoueaypy oueHku 3Hanui (CoopHuk
TeCTOBBIX 3224 10 M3y4aeMbIM TeMaMm, coaepskamuii oT 80 10 100 TecTOB Ha KaKAYI0 TEMY)
npuBejeH B 11.12 pado4eil nporpaMMbl U HAXOAMTCH B dJIeKTPOoHHOH OuOamorexke TYCYPa.

Pexxum gocryma: http://edu.tusur.ru/training/publications/3714

4. Tembl caMOCTOSITEILHOM PadOTHI CTYIEHTOB

4.1. UnTterpanbhbpie U auddepeHmaibHble YpaBHEHUS dJIEKTPOMarHeTu3Ma
4.2. OCHOBHBIE TEOPEMBI U IPUHIMIIBI B TEOPUH FAPMOHUYECKUX NOJIEH

4.3. Il;iockue 3JeKTpOMarHUTHBIE BOJHBI B HEOTPAaHUUYEHHBIX cpefax

4. 4. I'paHnyHbIC 3a]]a41 JIEKTPOAUHAMUKH

4.5. DnekTpoMarHuTHbIE BOJIHBI B HAMPABJISIOUINX CUCTEMAX

4.6. M3ny4yeHue 21eKTPOMarHuTHBIX BOJIH. DJI€MEHTapHbIE U31ydyaTelu
4.7.3nexTpoMarHuTHele KojaebaHus B 00bEMHBIX pe30HaTOpax

4.8. PactipocTpaneHue 3J€KTPOMAarHUTHBIX BOJIH BOJHM3U MOBEPXHOCTH 3EMIIH.
4.9. PacripocTpaneHue 3JI€KTPOMAarHUTHBIX BOJIH BOJIM3HM MOBEPXHOCTH 3€MJIH.
4.10. Moaenu 1 METOJIbl pacyeTa pajruoTpace

5. Tembl J1abopaTopHBIX padoT

1. UccnenoBanue nunmii nepegaun CBY nuamazona.

2. HccnenoBanue mapameTpoB 00BEMHOTO pE30HATOPA MPSMOYTOJILHOTO CEUSHHUS .
3. UccnenoBanuie BIusHUS 3eMIIU Ha U3JIyUY€HUE aHTEHH .

4. ViccnemoBanre OTPaXKEHUSI SJIEKTPOMArHUTHBIX OT TPAHMIIBI pa3jieiia IBYX CpPe/.

6. Jx3aMeHallMOHHBIEC BONIPOCHI
Tema: UnTerpanbubie u AupdepeHnnaibHbie YpaBHEHHS dJ1eKTPOMarHeTu3ma

1.1. Onpenenenune 3MEKTPOMAarHUTHOTO OIS

1.2. BekTophbl 37€KTPUYECKOTO MO

1.3. BexkTopbl MAarHUTHOIO MOJISA

1.4. 3axon Oma B nuddepeHmanbHoi hopme.

1.5. Tlonnslit TOK

1.6. Knaccudukanus cpea, MaTepraibHble ypaBHEHUS

1.7. YpaBHenus MakcBenia B qudepeHInaabHOl 1 HHTETrpaibHOl Gopmax

1.8. ITepBoe ypaBHeHHe MakcBesuIa: MOJHBIN TOK U MATHUTHOE TI0JIE

1.9. Bropoe ypaBHenue MaxkcBemia: OO0OIIEHHBIIN 3aKOH 2JIEKTPOMArHUTHON HHIYKITUU
1.10. Tpetpe ypaBHeHHE MakcBeiia: DNEKTPUUECKOE TTOJIE U 3PS bl

1.11. YerBepToe ypaBHeHue Makcsena: HenpepsIBHOCTB JInHUM BekTopa B

1.12. I'pann4HbIE YCIOBHUS IS AJIEKTPOMATHUTHOTO NoJis1. HOpmanbHbIe M TaHT€HIIMAIbHBIE CO-
CTaBJIAIOLINE BEKTOPOB IOJIS.

1.13. I'pann4HbIE YCIOBUS 11 HOPMAJIBHBIX COCTABISIOIINX MIEKTPUYECKOTO MO

1.14. I'pann4HbIE YCIOBUSA U1l HOPMAJIBHBIX COCTABIISIFOIIMX MAarHUTHOTO MOJIS

1.15. I'pann4HbIE yCIOBHUS U1 TAHT€HIIMAIBHBIX COCTABIIFOIINX MATHUTHOTO MOJIS

CornacoeaHa Ha noptane N 8603


http://edu.tusur.ru/training/publications/3714

1.16. I'pannuHbIE YCIOBUA Ul TAHT€HIMAIBHBIX COCTABIISIFOIINX 3JIEKTPUUECKOTO OIS
1.17. MoHOXpOMaTHYECKHE TOJISl, METOJ KOMIJIEKCHBIX aMIUTUTY .

1.18. YpaBHenuss MakcBesuia st TapMOHHUYECKUX KoseOanuid. KoMIuiekcHbIe TpOHUIIaeMOCTH.
1.19. Jlemma Jlopenua.

1.20. Tlpunuun nepecTaHOBOYHOU TBOMCTBEHHOCTH.

1.21. DHeprus 1€KTPOMarHUTHOTO MOJIs

1.22. 3axon JIxxoynsallenna u npeBpaieHue SHEprun

1.23.YpaBHeHue Oananca SHEPTUH IS DJIEKTpOMarHuTHoro noiist. Bexrop IlolinTHHra.

1.24. JIBm>KeHHE DHEPTUU B 3JIEKTPOMArHUTHOM I10J1€

1.25. Cpennuii 6anaHC 2HEPTUU B CIydae TApMOHUYECKHUX KOJICOAHMIA.

3. [11ockue 3J1eKTPOMATHUTHBIE BOJIHBI B Pa3JIMYHBIX cpeax

4.1. Ypasuenue I'enpmromnbiia ais cpeapl 6e3 motepb. Ero pemenus. BoiHOBOe 4MCIO U BOJTHOBOM
BEKTOp. PPOHT BOJIHBI.

4.2. YpaBuenus MakcBesia JJis TUIOCKOM OAHOPOAHOM BOJHBI. B3auMHasi opreHTaIusi BEKTOPOB
MIOJIS1 ¥ BOJIHOBOT'O BEKTOpa B cpezie 6e3 moTephb. BoiaHOBOE COMpOTHBIEHHE.

4.3. TIongpuzanus miIOCKON AIEKTPOMArHUTHOW BOJIHBI.

4.4. DneKTpOMarHUTHBIE BOJHBI B cpeax ¢ norepsmu. Koaddument 3atyxanusi.

4.5. BoaHOBOE 4MCIIO B MOMNIOMAOLINX cpenax. Bonnsl B quanekTpuke. Bonusl B npoBoanuke. 11o-
BEPXHOCTHBIN 3 DeKT.

4.6. PactipocTpaHeHHe 3J€KTPOMAarHUTHBIX BOJIH B THPOTPOIHBIX cpenax. TeH30pbl JU3IeKTpUye-
CKOM M MarHUTHOM MPOHULIAEMOCTH aHU30TPOITHOW CPEIbI.

5. I'pannyHbIe 3212494 JIEKTPOAUHAMUKHA

5.1. HopmanpsHoe najieHue aocKoi BOJIHBI Ha IpaHully AByX cpel. @opmynsl Openens.

5.2. HaknnoHHOE MaJieHHe MI0CKOM BOJIHBI HA TPaHULly JIBYX cpell. 3akoHbl CHemnyca @opMyibl
O®penens. Yroa bprocrepa.

5.3.5IBneHue noaHOro BHYTPEHHETO OTPAXKEHUS U €ro npuMeHeHue. HeoqHOpoIHbIE MIIOCKKE BOJI-
HBI.

5.4. IlageHue mIOCKON 3NEKTPOMArHUTHOM BOJIHBI HA AURJIEKTPUUECKOE MOIYIIPOCTPAHCTBO C MO-
tepsimiu.. [IpubnmxeHHble rpaHuyYHbIe ycioBus JleoHTOBHYA.

6. DJ1eKTpOMAarHUTHbIE BOJIHBI B HANPABJSIIOIIHMX CHCTEMAaX

6.1. [TonsiTHE O HANPABISAIOUIUX CUCTEMAX. Y CIIOBUS paCIPOCTPAHEHHUS ANEKTPOMArHUTHBIX BOJIH B
HanpaBJsIOIuUX cucreMax. Kputnueckas yactora, JUIMHA BOJIHBI B IMHUM Niepeiad, (pa3oBas CKoO-
pOCTb.

6.2. CBsA3b MEXAY IPOAOIBHBIMU U MONEPEUHBIMH COCTABIISIOIMMU TOJIS B OJTHOPOJIHOM HaIlpas-
JSIFOILEH CHCTEME

6.3. Knaccudukarus HarpapisieMbIX BOJIH.

6.4.1IpsMoyronpHbIM MeTamIn4yeckuii BoaHOBO. BonHb! THNA E, X XapakTepUCTUKHU U CTPYKTYpa
TOJIS.

6.5. [IpsMoyroipHBINA MeTaIIM4YeCKU BOTHOBOA. BonHbl THna H, MX XapakTepuUCTHKU U CTPYKTypa
TOJIS.

6.6. OcHOBHAas BOJIHA MPSIMOYTOJILHOTO BOJTHOBO/IA, €€ XapaKTEPUCTUKH, CTPYKTYpa IMOJIS U TOKOB.
MouHoCTb, IEpeHOCUMasi OCHOBHOW BOJIHOHM Yepe3 MONEPEUHOE CEYEHNE BOITHOBOA.

6.7. Kpyrasie BoiHOBOIbI. BosTHAa OCHOBHOTO TUIIA U €€ XapaKTEPUCTHUKH.

6.8. BotnoBozp! ¢ BoiHamu Tuna T. KoakcuanbHbIM U OJTOCKOBBIN BOJTHOBO/IBI.

7. DJIeKTPOMArHUTHbIE KOJIe0AHHUA B 00bEMHBIX Pe30HATOpPaxX

7.1. HakomneHnue sHepruu B oobeme. Pe3oHaTop 1 HanpapJIsiomas CTpykTypa

7.2. Pe3oHaHcHas 4acToTa U JOOPOTHOCTHh OOBEMHBIX PE30HATOPOB

8. M3;1yueHme 3J1eKTPOMATHUTHBIX BOJIH. JJleMeHTapHbIe U3J1y4YaTeIn

8.1. YpaBuenus MakcBeina s 00J1acTu, cojiepxkaiiet nctounuku. HeoqHopogHbIe BOTHOBBIE
ypaBHEHUs

8.2.0nekTponrHaMuYecKue MoTeHIHalbl. Perenre ypaBHeHUN 1)1 2JIeKTPOIMHAMUYECKUX MTOTEeH-
L[1AJIOB.
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8.3. DneMeHTapHBbIN IEKTPUUECKUN U3TydaTellb

8.4. Vccnenoanue moust snekrpuyeckoro aumnosst. [Tone B 6mmxHen 30He

8.5. UccnenoBanue nosst anekrpuyeckoro aumnoss. [lone B nanpHeii 30He

8.6. DiieMeHTapHbI MarHUTHBIN U3TydaTellb

9. Indpakuus 3JIeKTPOMATHUTHBIX BOJIH

9.1. IlonsTue sBIeHUA TUGPAKIMK dJIEKTPOMArHUTHBIX BOJIH. [Ipubmmkenue [torirenca-Kupxroda
B ONMCaHMH siBJIeHUs Audpaxiun. 30061 Openers.

9.2. OGnacTh MPOCTPAHCTBA, CYLIECTBEHHAS MPU PACIIPOCTPAHEHUN PAIMOBOIIH.

10. PacnipocTpaHeHnue 3JIeKTPOMATHUTHBIX BOJIH BOJIM3HM OBEPXHOCTH 3eMJIH

10.1. Kimaccudukanus MoJieneit paqnoTpace Hall 36eMHOM MTOBEPXHOCTHIO.

10.2. TTone u3mydarens, HOAHATOTO HAJ IJIOCKOM MOBEpXHOCTHIO. IHTEpdepennrnonnas popmyna u
¢dbopmyna Beenenckoro.

10.3. Yuer chepuunoctu 3eMIId TP pacIpOCTPAHEHUH PAIHOBOJH B 30HE OcBeleHHOCTH. [IpuBe-
JICHHBIE BBICOTHI.

10.4. PaccessHue paavoBOJIH IIEPOXOBATHIMU ITOBEpXHOCTAMU. Kputepuii Pasnes.

10.5. CtpykTypa 1o u3J1ydeHus: BEPTHUKAIBHOTO AUIIONS PU HU3KO PACHONOKEHHBIX aHTEHHAX.
10.6. Pacuet BepTHKaJIBHOM COCTABIISIOINICH OIS IPU HU3KO PACIIONOKEHHBIX aHTeHHaX. Dopmyna
[lynerikuna-Baun-nep-11ons.

10.7. PacnpocTpaneHue paiioOBOIH MPU HU3KO PACIIOIOKEHHBIX aHTEHHAX HaJl HEOTHOPOIHOM
Tpaccoii. beperosas pedpakims.

11. TponocdepHoe 1 HoOHOCHEepHOE paCIPOCTPAHEHHE PATHOBOJH

11.1. CocraB u saekTpuuecKue napameTpsl Tponochepsl. MHaekc nperoMiaeHus

11.2. PactipocTpanenue BOJH B IJIAaBHO-HEOHOPOIHOM cpezie. SBnenne pedpakiui. IKBUBAJICHT-
HBIH paanyc 3emnn. Bunsl TponocdepHoit pedpakuuu.

11.3. Ctpoenune noHochepbl. Pu3ndecKre MPUUINHBI 00pa30BaHMs B HOHOC(EPE HOHU3UPOBAHHBIX
CJIOEB. DJNEKTPUUYECKUE MTapaMeTpbl HOHOC]EPHI.

11.4. Otpaxxenue u mpeoMIIEHUE PaIMOBOIH B HOHOC(Depe.

12. Moaesu 1 MeTOABI pacyera paauoTpacc

12.1. OcoGeHHOCTH pacTipOCTPaHEHUsI CBEPXIJTMHHBIX U JUIMHHBIX BOJIH.

12.2. OcoGeHHOCTH pacTpOCTPaHEHHsI CPEAHUX BOJH.

12.3. Oco0eHHOCTH pacTipOCTpaHEHHUS] KOPOTKUX BOJIH.

12.4. PacpocTpaHeHue yiabTPaKOPOTKHUX BOJIH.

12.5.1llymb1 1 nomexu paguonpuemy. Kinaccudukaius 1 XxapakTepUCTUKNA UCTOYHUKOB BHEIIHUX
MIOMEX.

4. METOAUYECKHUE MATEPHAJIbBI

Jis oOecrnieueHust mpouecca OOy4eHHs U pPELIeHHs 3a7ad OOy4eHUs HCIONIb3YITCS
CJIEYIOLIE MAaTEepUaIIbL:
— METOAMYECKHE MaTepualbl, ONPEICIAIOIINE IPOUEAYpPhl OLECHHBAHUS 3HAaHUM, YMEHUH,
HaBbIKOB U (WIM) OMNbITAa JAESITEIbHOCTH, XapaKTePU3YIOIIMUX JTanbl (HOpMHUPOBAHUS
KOMIIETEHIIUH, B COCTABE:

12. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE
ANCLUUNIUHDI:

3.1.0cHoBHasI TUTEpPaTYypa
1.b.M. [leTpoB DnekTpoArHAMHUKA U PACIPOCTPAHEHUE PAAMOBOIH: YUeOHUK IS BY30B. -
M.: T'opstuas muaus- Tenexom, 2007.-558 c. (100)
2. JLA.bokos, B.A. 3amotpunckuii, A.E. Manaens OneKTpoAMHAMUKa U PaclpoCTpaHEHHE
paauoBoH: Y4. mocooue.. - Tomck: TYCYP, 2013. - 410c. — Pexxum focryma:
http://edu.tusur.ru/training/publications/3289
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3.2. lonotHUTE/ILHAS JIUTEPATypa
3. .ITumenos 0. B. Texauueckas ayekTpoauHaMuka : YdeoHoe nocooue aus By3os / 1O. B.
[Tumenos, B. U. Bonbman, A. 1. Mypasuos ; pea. 0. B. [lumenos. - M. : Panuo u cBs3b,
2002. - 536 ¢. (23)
4. @anproBckuit O.U. TexHnueckas 3J1eKTpoAMHaMUKa [ DIeKTpOHHBIH pecypce] : YueOHuK
st By30B. — CI16. M3gatenbcBo «Jlanby, 2009. -432 ¢. — Pexxum nocryma:
http://e.lanbook.com/view/book/403

3.3. [lepeyeHb MeTOAMYECKHX YKA3ZAHUI 10 MPAKTHYECKUM 3aHATHAM, JA00PAaTOPHBLIM pado-

TaM U CAMOCTOATEJIbHOI padoTe CTY/IeHTOB

1. bokos JI. A., Mangnens A. E., Cokonoa XK. M., [llanruna JI. . DnekTpoMarHuTHBIC OIS
1 BoJiHBI: COOPHUK 337124 ¥ YIpaKHEHUH [ DNeKTpoHHBIN pecypc]::. yueb. mocodue.- ToMmck:
ToMcK. roc. yH-T CUCTEM YIIp. U paanodJIeKTpoHukH, 2013. — 271 c¢. Pexxum gocryna:
http://edu.tusur.ru/training/publications/36972.
2. Mangnens A. E., Cokonoa XX. M., llanruna JI. I  DnekTpoMarHUTHBIC TOJISI U BOJHBI:
COopHHK TECTOBBIX 3a/1a4 U BopocoB — 2013. 375 c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3714
3. UccnenoBanne nunamii nepenaun CBY nuanasona: PykoBoxacTBo K s1aboparopHoil pabote
i G6akanaBpoB HanpapieHuit moarotoBku 210700.62 «HPOKOMMYHUKAIIMOHHBIE TEXHOIO-
TUU U CUCTEMBI CBsi3n», 210400.62 «PagnoTexHuKay, CIEIUATUCTOB HAITPaBICHUS MOATOTOB-
ku 210601.65 «PaauosnekTpoHHBIE CUCTEMBI M KOMIUIEKCh» / CokosoBa K. M., Mannens A.
E., ®areeB A. B., Hukudopos A. H. —2013. 24 c.
Pexum noctyna: http://edu.tusur.ru/training/publications/3657
4. WccnenoBanue mapameTpoB OOBEMHOTO PE30HATOpA MPSIMOYTOJIBHOTO Ce€ueHUs [Diek-
TPOHHBIN pecypc]: PykoBoacTBO k 1abopaTopHoil pabore A OakagaBpOB HANPaBICHUN MMO/I-
rotoBku 210700.62 «HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHHA U CHCTEMBI CBsI3u», 210400.62
«PanuoTexHuka», U CHEHUAIMCTOB HampaBieHUus noarotoBku 210601.65 «PaanosnekTpoH-
HbIC CHCTeMbI U KoMIutekch» / CokonoBa XK. M., Mannens A. E., ®arees A. B., Hukudopor
A.H.-2013.30c.
Pexxum nocryna: http://edu.tusur.ru/training/publications/3656
5. HccnenoBanue BAMSHUS 3eMJIM HA M3JIy4€HUE aHTEHH [DJIEeKTpoHHBIA pecypc|: PykoBo-
JICTBO K jabopaTopHO# paboTensisi OakanaBpoB HampaBieHUU moaroToBku:210700.62 «H-
(OKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U cucTeMbl cBsa3n»; 210400.62 «PanuorexHukay, cre-
LMAIMCTOB HampasyieHus noArotoBku; 210601.65 «PannosneKTpoHHbIE CUCTEMBI U KOMILIEK-
cel» / CokomnoBa K. M., ®@ateeB A. B., Mannens A. E., Hukudopos A. H. —2013. 15 c.
Pexxum moctyna: http://edu.tusur.ru/training/publications/3650
6. HccnemoBanme OTpakKeHHS DIEKTPOMATHUTHBIX OT TpaHUIBI  pa3iena  JBYX
cpen[DnekTpoHHbIN pecypc]: PykoBoaCcTBO k 1abopaTtopHOoii paboTe i OakaaBpOB HAIpaB-
nernit moarorosku 210700.62 «MH(POKOMMYHHUKAIIMOHHBIE TEXHOJIOIUU U CHCTEMBI CBS3MY,
210400.62 «PammoTrexHuKay, CIENUATUCTOB HarpaBieHus noAarotoBku 210601.65 «Pamuo-
3JIEKTpOHHBIE cucTeMbl U KoMmIuliekebl» / Kymy I'. T'., Mangens A. E., Hukudopos A. H. —
2013. 17 c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3653
7. DnexTpoJuHaMHKa U PaclpOCTPaHEHUE DPaJMOBOJH [DNEKTpOHHBIH pecypc] : yueOHO-
METOJIMYECKOe TT0COOHEe TI0 OPTaHU3AIMH CaMOCTOSITENILHON paboThl CTYIEHTOB CIIeUATBHO-
ctu 210302 «Pagmorexnukay» / paspad. A. E. Maunnens, pa3zpab. JI. A. bokos, pa3pa6. Coko-
noBa ; MunuctepcTBo obpazoBanus U Hayku Poccuiickoit denepaunu (M.), Tomckuit rocy-
JAPCTBEHHBINM YHUBEPCUTET CHUCTEM YyIpaBieHus u paauodnekrponuku (Tomck), Kadempa
CBEPXBBICOKOYACTOTHOW M KBAHTOBOM PaIMOTEXHUKHU. - DIEKTPOH. TEKCTOBbIE JaH. - TOMCK :
TYCVYP, 2010.-37c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/15
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