MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
JIEKTPOMATHHUTHBIE MOJISl ¥ BOJIHBI

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 2

Cemectp: 3, 4

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 3 cemectp 4 cemectp Bcero Enunuiet
1 | Jlekuun 18 34 52 4acoB
2 |I[IpakTrueckue 3aHATHS 16 18 34 4acoB
3 | JlaGopaTopHbie pabOTHI 16 16 32 4acoB
4 | KoHTpoJIb CaMOCTOSITEIbHON PabOTHI 0 10 10 4acoB

(kypcoBo#t IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuTopHBIX 3aHATHI 50 78 128 4acoB
6 | CamocTtosaTenpHas pabora 22 66 88 4acoB
7 | Bcero (6e3 3x3ameHa) 72 144 216 4acoB
8 |IloaroroBka M caada dK3aMeHa 0 36 36 JacoB
9 | OOmas TpyI0eMKOCTh 72 180 252 4acoB
2.0 5.0 7.0 3.E.

ﬂo%@féﬁ B%Méélﬁg]pOCTOf/’[ 3JIEKTPOHHOV MOATINCHIO
VH MR o B!
PUR BLORAR 4604 (npoexr): 4 cemectp

HoisKHOCTB: PekTop

Hata mognucanus: 23.08.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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JIMCT COI'JIACOBAHNA
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa30BaTeNbHOr0 cTangapra Beicuiero obpasosanus (PI'OC BO) mo HampaBieHHIO MOJATr0-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmoTpeHa u ofoopeHa Ha 3aceqanuu kapeapsl CBUuKP «  »
20 roma, mpotokois Ne

Pa3zpaboTunku:
npodeccop kad. CBUuKP A. E. Mangens
npodeccop kadp. CBUuKP I'. T. Tomun

3aBeayromumii odecreunBaronieii kad.
CBYuKP C. H. Illapanrosuu

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

CBYuKP C. H. lllapanroBuu
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. ITonkoB

3aBenyronmii kKageapoi CBEpXBBICO-
KOYaCTOTHOM M KBAHTOBOM paJinOTEX-
Huku (CBUuKP) C. H. IllapanroBuu
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro mpenomaBaHUsl TUCHUTUIUHBI «JIIEKTPOMArHUTHBIC TOJS W BOJHBD»Y SIBIACTCS W3YUYCHHE
CTyIGHTAaMHU OCOOEHHOCTEH CTPYKTYphI AJIEKTPOMArHUTHBIX BOJIH, PACHPOCTPAHSIOMIUXCA B Pa3IUIHBIX
cpelax u BaKyyMme; TCHACHIIMM pa3BUTHS WH(OOKOMMYHHUKAITMOHHBIX TEXHOJIOTHUI U CUCTEM CBSI3H, CBSI3aH-
HBIX C AJIEKTPOMArHUTHBIM T1OJIEM.

1.2. 3agaun IMCHMIIINHBI

—  OCHOBHBIMHM 33Jja4aMU U3YYCHUS JUCITUTUIMHBI SBIISIOTCS :

— ¢opMupoBaHHE y CTYJACHTOB 3HAHHM, HABBIKOB W YMEHHUM, TO3BOJIIOIIMX TMPOBOAUTH CaMO-
CTOSITENIbHBIN aHAN3 ANEKTPOMArHUTHBIX MPOLIECCOB, MPOUCXOSIINX B PA3TUYHBIX CPellaX U BaKyyMe;

— coOuparhk U aHATM3UPOBATh WHHOPMAITUIO T (POPMUPOBAHUS UCXOTHBIX JTAHHBIX TIPH MPOCK-
TUPOBAHUU CPEJCTB U CETEH CBSI3U U MX AIIEMEHTOB,0CHOBAHHBIX HA 3JIEKTPOMArHUTHBIX SIBJICHUSIX;

— (opMupOBaHUE y CTYJACHTOB 3HAHWUH W HABBIKOB, HEOOXOIUMBIX JUISI TPAMOTHOM 3KCILTyaTa-
MY TEJICKOMMYHHUKAIIMOHHOW anmaparypebl.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucuunnuna «OnekrpoMarHuTHble 1o U BosHbD (b1.B.O/1.3) otHOCHTCS K O50Ky 1 (BapuaTHB-
Hasl 4acTh).

[TpenmecTBYOUMMH TUCHUIUIMHAMU, (OPMUPYIOUIMMH Ha4yaJlbHbIE 3HaHUS, ABIsAIOTCA: MaTtema-
TuKa, Ou3ukKa.

ITocnenyromuyMy TUCHUATNIMHAMH SBILTFOTCSA: ONTHYECKUE HaIpaBisitonue cpenbl, OnTo3JIeKTPOH-
HbI€ ¥ KBaHTOBBIE NMPHOOPHI U yCTpoiicTBa, OCHOBBI ONTONEKTPOHUKU M BOJIOKOHHON OoNTHKH, OCHOBBI
¢bu3nyeckoil 1 KBaHTOBOW ONTUKH, Pa3paboTka ycTpoMCTB ISl CHUCTEM CBSI3U.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tporiecc n3ydeHus: AUCIUTLINHBI HapaBjieH Ha (JOPMUPOBAHUE CIICAYIOMUX KOMITCTCHITHH:

— IIK-7 roTOBHOCTBIO K H3yYCHHIO HAYYHO-TEXHUYECKOW MH(OPMAIUH, OTEUYECTBEHHOTO U 3apy-
OEXHOTO OTIBITA TI0 TEMATHUKE TIPOEKTA;

— TIK-8 ymenuem coOupaTh W aHAIM3UPOBaTh MH(OpMaIuio st (GOPMUPOBAHUS HUCXOIHBIX
JAHHBIX JIJIS IPOSKTUPOBAHUS CPEJCTB U CETEH CBSI3U U MX DJIEMEHTOB;

B pe3ynbraTe u3ydueHus JUCIUIUIMHBI 00YyJaOIUICs TOKEH:

— 3HATh TCHICHIIMH Pa3BUTHS B 001acTH WH()OKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U CUCTEM CBSI-
3W; OCHOBHBIC TMOHSTHS JJIEKTPOJMHAMHKH; OCHOBHBIC YPaBHEHHUS, OMUCHIBAIOIINE SICKTPOMATHUTHOE
M0JIE ¥ SHEPreTHYeCKHe COOTHOIICHHS B HEM; METOJIMKU cOopa U aHaln3a UHPOPMALUU JIJIsl TPOEKTHUPO-
BaHUS CPEJICTB M CETEH CBSI3U U MX DJIEMEHTOB Ha OCHOBE AJIEKTPOMATHUTHBIX SIBIICHUIA.

—  yMeThb NPOBOJMTH aHAIU3 TEXHUUECKON MHPOpMAIK B paMKaxX TEMAaTUKU MPOEKTOB, CBSI3aH-
HBIX C 3JICKTPOMArHUTHBIMU SIBIICHHSIMH; OCYIIECTBIISTh MOUCK U aHAIM3 WH(pOpMauu B 001acTH dIIeK-
TPOJMHAMMKH, TPEJCTABICHHON B Pa3IMUHBIX OTE€UECTBEHHBIX U 3apyOCKHBIX UCTOUHUKAX JJISl IPOEKTH-
pPOBaHMS CPEACTB U CETEU CBA3U.

— BJaJeThb HaBbIKaMU PaOOTHI C TEXHUUYECKOH TOKyMEHTaluel, B TOM UYUCIIe, IIPU MOUCKE UH-
dbopMaIm B OTEUECTBEHHBIX U 3apYOEKHBIX UCTOYHUKAX, CBI3aHHOM C ANIEKTPOMArHUTHBIMU SIBJICHUSMU;
HABBIKAMH PACUETOB 3JICKTPOMATHUTHBIX TMOJIEH W BOJH, HEOOXOAMMBIX TPU aHATU3e WHPOpPMAIUU TS
MIPOEKTUPOBAHUS CPEJICTB U CETel CBSA3H U UX DJIEMEHTOB.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cocTaBisieT 7.0 3aUeTHBIX eIMHUILIbI U MIPeCTaBIeHa B Ta0uu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunbl yueOHO nesTeNIbHOCTH Bcero yacos CemecTpsl
3 cemectp 4 cemectp
AynuTtopHble 3aHATUSA (BCETO) 128 50 78
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Jlexknnn 52 18 34
[IpakTueckue 3aHATHS 34 16 18
JlaGopatopHble pabOThI 32 16 16
Kontposns camocrosiTensHOM paboTsl (KypcoBOi 10 10
MIPOEKT / KypcoBasi paboTa)

CamocrosTenbHas paboTa (BCero) 88 22 66
OdopmieHre 0T4eTOB 110 Ja00paTOPHBIM 12 4 8
pabotam

[TpopaboTka JIEKITMOHHOTO MaTepraia 53 11 42
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 23 7 16
CeMHHapam

Bcero (0e3 sx3amena) 216 72 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 252 72 180
3aueTHble EquHuib 7.0 2.0 5.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUABLI 3aHATHHA
Paznensl IUCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmie S.1.

Tabmua 5.1 — Pasgens! IUCHUILIMHEL U BUABI 3aHSITHI

o) o e =) @ /Cg % =
. - - ° S o = 5
= iz o © Q© S = 0 =
: s & S, < oo 2 0
Ha3zBanus pasznenoB TUCIUTIITNHBL % o o Q on o © g- 5
= = e = 2 s O z £
[ S < s S o 5
= =5 S g 28 g&
3 cemecTtp
1 BBenenue B TUCHUIUTMHY 2 0 0 2 0 4 IIK-7, IIK-8
2 YpaBHEHHS TUNIEpOOINYECKoro Thma | 4 4 4 4 0 16 |IIK-7, TIK-8
3 YpaBHeHUs MapabOIMYECKOTro TUIIA 2 2 4 4 0 12 |IIK-7, I[IK-8
4 YpaBHEHUS 3JUIMNITUYECKOTO THUIIA 2 2 0 2 0 [IK-7, TIIK-8
5 Henunetinbie muddepeHnranbHbie 2 0 4 3 0 ITK-7, TIK-8
yYpaBHEHUS B YaCTHBIX MTPOU3BOIHBIX
6 BapuanmoHHbie METOIbI 0 2 0 4 IIK-7, IIK-8
7 IaTerpanbHble ypaBHEHUs 0 11 |IIK-7, I[IK-8
8 NnTerpanbHbie mpeoOpazoBaHus 2 6 2 0 10 |TIK-7, [IK-8
Hroro 3a cemectp 18 16 16 22 0 72
4 cemectp
9 OcHOBHBIEC YpaBHEHUS dJIEKTpOMar- 6 4 0 10 10 20 |IIK-7, IIK-8
HUTHOTO TOJIS
10 DHeprus U MOLTHOCTB IEKTpoMar- | 2 2 0 8 12 |TIK-7, [IK-8
HUTHOTO TMOJIS
11 OcHOBHBIE TEOPEMBI U PUHITUTIBI 2 2 0 4 8 |IIK-7, TIK-8
B TEOPUH FapMOHUYECKUX MOJIEH
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12 Ilinockue 3aeKTpOMarHuTHBIE BOJI- 6 2 4 10 22 |IIK-7, TIK-8
HBI B OJTHO-POJIHBIX Cpeax
13 OtpaxkeHue u npeIoMIICHUE TII0C- 6 2 4 10 22 |IIK-7, TIK-8
KHMX BOJIH Ha IPaHHULIE pa3ziena IByX
cpen
14 N3ny4yeHue 3J1eKTpOMarHuTHBIX 4 2 0 6 12 |TIK-7, IIK-8
BOJIH. DJIEMEHTApHbIE U3IIy4aTENN
15 DnekTpoMarHuTHHIC BOJIHBI B 6 2 4 10 22 |IIK-7, IIK-8
HaIpaBJAIOLMUX CUCTEMAX
16 DnekTpoMarHUTHBIE KOJIeOaHUs B 2 2 4 8 16 |IIK-7, TIK-8
00BEMHBIX pE30HATOPax
Hroro 3a cemectp 34 18 16 66 10 144
Uroro 52 34 32 88 10 216
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pa3zienoB TUCHUILIKMH (TI0 JIEKIUSAM) IPUBEIECHO B Tabnuie 5.2.
Tabmuia 5.2 — ConeprkaHue pa3faesnoB JUCHUIUIAH (10 JICKIHSIM)
3 =
3 =
Z = 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB TUCHUTTAHBI IO JIEKIIHSIM 5 - §* 5
o) S E
S g8 =
a e g
= S
3 cemectp
1 Beenenue B Crpyktypa, 00b€M, 3a1aun Kypca. OCHOBHBIE MTOHSI- 2 [IK-7, IIK-
JUCHUTUTUHY TUS U OIIpesieNieHns. MaTeMaTiuecKoe MOAEIUpOBa- 8
Hue. Knnaccuduxauus ypasuenuid. [loctanoBka kpae-
BBIX 33/1a4 MaTeMaTU4eCKOi (PU3UKH U UX KOPPEKT-
HOCTb.
Hroro
2 VYpaBHeHUS CoOcTBeHHbIE KoJIeOaHUsI OTPAaHUYCHHOU CTPYHBI. I1K-7, T1K-
runepOoIuueckoro Tumna | MeTon pasaeneHust nepeMeHHbIX. BIHYKIeHHbBIE KO- 8
nebaHus orpaHUYeHHOM cTpyHBI. MeToa cynepnosu-
MU pemeHuil. Boimnosoe ypaBHenue. dusndeckue
aHAJIOTUH.
CoOcTBeHHbIE KoJIeOaHUsl OTPaHUICHHOU CTPYHBI. 2
Meron paszaenieHus IEpEMEHHbIX. BeIHYXI€HHBIE KO-
nebaHusl OTpaHUYCHHOM CTPYHBI. MeTos cynepno3u-
U peuieHuil. Boimnosoe ypasHenue. dusnueckue
AHAJIOTUH.
Hroro
3 YpaBHEHU ITocTaHoBKa KpaeBbIX 3a/1a4 AJIs1 ypaBHEHUI napabo- [IK-7, IIK-
apa0oJIMYeCcKoro TUMa | JIndeckoro Tuna. 3agada Koy i1 HeorpaHH4eHHOTO 8
crepkHs. KpaeBas 3agaua /st OrpaHUYEHHOTO CTEPIK-
Hs. @YHKIIMS MTHOBEHHOTO TOYEYHOTO HCTOYHHKA.
[IpuHUIMIT MaKCUMaJIBHOTO 3HAYEHUSI.
Hroro
4 YpaBHeHUs VYpaBHenus Jlamnaca, [Tyaccona, I'enemronsna. I1o- IIK-7, IIK-
AJUTANITUYECKOT O THIA CTAHOBKA IPAHUYHBIX 3a7a4. ENMHCTBEHHOCTH pellie- 8
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Huil. ®yHnamenTanbubie pemenus. @ynkuus [puna
Uit ypaBHeHus [enbmronbia. [lonstie ToueuHbIx uc-
TOYHHMKOB. [TocTpoeHrne oJHOMEPHON ¥ IBYMEPHOM
¢bynkuuit ['puna 3agaun Htypma-JInyBums.

Htoro

5 Henunerinbie
nuddepeHnuaibHbe
yYpaBHEHUS B YaCTHBIX
MIPOU3BOIHBIX

ConuToHHBIE SBIEHUS Pa3IUIHON pupoasl. Hemnu-
HEWHBIE JIMHUM [IepeJauu ¢ AUCIEPCUEN. YpaBHEHUE
Kopresera u ne Bpuza. Henunelinoe ypaBHeHHe
HIpénunrepa. JlazepHplii (heMOTOCEKYHIHBIN UM-
IIyJIbC B BOJJOKOHHOM CBETOBOJIE

Hroro

TK-7, TIK-

6 BapuaiimoHHbie METOIbI

[TocTranoBKa 3a7a4 BapuarimoHHoro ucuucienus. Cra-
[MMOHAPHBINA (DYHKITMOHAT JIJIsi COOCTBEHHBIX 3HAUe-
Huii. Meton Putia. CranimoHnapHbie (yHKITMOHATIBI
JUISL TIOJISL.

Htoro

IIK-7, TIK-

7 InTerpanbHble
ypaBHEHUS

Nuterpanbusle ypaBHeHus @penroiapsma u Bonsreppa.
VYpaBHeHuUs epBOro U BToporo poxaa. Teopemsr ®pen-
roiabMa. MIHTerpanpHble ypaBHEHHs B TPAaHUYHBIX 3a-
Jla4yax 3JIEKTPOJAUHAMUKHU.

Hroro

TK-7, TIK-

8 NnTerpanbHble
npeoOpa3oBaHUs

OCHOBHBIE THITBI HHTETPATBHBIX MTPE0OpPa30BaHUI.
[IpuMeHeHMe UHTErpaIbHBIX MPeoOpa3oBaHUi K pe-
IICHHIO 33/1a49 Ma-TeMAaTHIeCKON (DU3HUKH.

Htoro

TK-7, TTK-

Hroro 3a cemectp

4 cemectp

9 OcHOBHBIEC YpaBHEHUS
AIIEKTPOMArHUTHOTO TTOJISI

[IpeameT u coneprkanue kypca. OCHOBHBIE YpaBHEHUS
3JIEKTPOMArHUTHOTO OIS — ypaBHEHUs: MakcBea.
MarepualibHbIe ypaBHEHUS U KIacCU(UKAITUS CPE]I.
VYpaBHEHUE HETIPEPHIBHOCTH U 3aKOH COXpaHEHUs 3a-
psana. Croponnue uctounuku. [TonHas cuctema ypas-
HeHuit MakcBeia ¢ y4eTOM CTOPOHHUX UCTOYHUKOB.
[Tonst Ha rpaHuUIax pasnena cpe. I paHuYHbIE yCiI0-
BUSI 17151 BEKTOPOB JIEKTPOMArHUTHOTO ToJist. ['panuy-
HBIE YCIIOBHS Ha TIOBEPXHOCTH HJI€aTHLHOTO MPOBO/I-
Huka. Knaccudukarms 3MeKTpOMarHuTHBIX TIOJICH 110
WX 3aBHCHUMOCTH OT BpeMeHHU. [ 'apMOHHYECKHE KOJIe-
Oanwus. YpaBHeHHss MakcBesuia Uit TApMOHHYECKHIX
kone6anuii. KoMIiekCHbIe aMILTUTY/IbI TIOJICH.
KomrmuiekcHbie quanekTpuueckas 1 MarHUTHAst IPOHU-
1Iae€MOCTH CPEbI.

Hroro

IIK-7, TIK-

10 DHeprusi 1 MOIIHOCTH
AIIEKTPOMArHUTHOTO TTOJISI

3axon JIxoynsa-Jlenna B quddepeHunansHoit Gpopme.
VYpaBHeHust OanaHca JIsi MTHOBEHHBIX 3HAYCHHH
MoiHocTH. Bekrop IloiinTiara. Cpennue 3a nepuosn
3HAUEHUS YHEPTETUYECKUX XapaKTEPUCTUK TapMOHU-
YECKOro JIEKTPOMAarHuTHOro noist. Bexrop IloiinTun-

TK-7, TTK-
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ra.. CKopocCTh TiepeHOCca YHEPTUHU ICKTPOMArHUTHBIX
MOJIEH.

Htoro

11 OcHOBHBIE TEOPEMBI U
MIPUHLIMIIBI B TEOPUH
FapMOHNUYECKHUX IOJIEH

MarsuTHBIE TOKH U 3apsabl. YpaBHEHUsT MakcBera ¢
y4€TOM Mar-HUTHBIX TOKOB U 3apsa0B. [IpuHnmn
MIEPECTaHOBOYHOM JBOMCTBEHHO-CTH YPABHEHUIN
Makcseinna. Teopema €IMHCTBEHHOCTH 711 BHYTPEH-
HEW 1 BHEIIHEH 3a/1a4 dJeKTPOAuHUHAaMUKH. [IpuH-
LIUI DKBUBAJIEHTHO-CTU. JIemma Jlopenua. Teopema
B3aUMHOCTH

Hroro

TK-7, TIK-

12 ITmockue
3JIEKTPOMArHUTHBIE
BOJIHBI B OJTHO-POJTHBIX
cpenax

BonHoBOI XapakTep nepeMeHHOI0 AIEKTPOMarHUTHO-
ro nons. Ypasuenus ['enpmronbia. [lnockue BosHbI 1
MX XapaKTepUCTUKH. BOTHOBOE UnCI0 U BOJTHOBOU
BeKTOp. OpOHT BOIHBI. B3auMHas opreHTalusl BEKTO-
POB TIOJIS ¥ BOJTHOBOTO BEKTOpa B cpefie 0e3 MoTeph.
BonHoBO€ conportusiienue. [omsspuzanms 351eKTpo-
MAarHUTHBIX BOJIH. DJIEKTPO-MarHUTHBIE BOJIHBI B Cpe-
nax c norepsimu. KoaduumeHT 3aryxanusi.

Htoro

IIK-7, TIK-

13 OTpaxenue u
MPEIOMIIEHUE TIIOCKUX
BOJIH Ha TpaHMIIE pa3zena
JBYX Cpen

[TameHne MIOCKOM 37EKTPOMAarHUTHOM BOJIHBI HA Ipa-
HUILY pas3zelia AByX AUDIIEKTpUYecKux cpea. Popmy-
161 Openens. SIBneHne NOJHOTO NPOXOXKIEHUS, YTOJ
bproctepa. YcnoBus BOSHUKHOBEHMS IIOJIHOTO OTpa-
YKEHUS OT TPAHMIIBI pa3/iena IByX JIUIIEKTPUIECKUX
cpel, CTPYKTypa IO Haj U IO/ IPAHMIIEH paszena.
OTtpaxkeHue OT uAeanbHO MPOBOIAIIEH TOBEPXHOCTH,
CcTpyKTypa nojs. [lagenue miockon 3JIeKTpOMarHuT-
HOH BOJIHBI Ha TPaHUIly paszena AUdJIEKTPUKa U
nornomniaromeit cpensl. [IpubamkeHHble rpaHUYHbIC
ycnoBust JIeoHTOBHYA.

Hroro

TK-7, TIK-

14 Uznyuenue
3JIEKTPOMArHUTHBIX BOJIH.
DieMeHTapHbIe
U3JIy4yaTenn

[TocTanoBka 3a1a4n 00 U3NTy4YEeHUU. YpaBHEHUS
Makcgeia 11t 00-J1acTH, CoJiepKalliei CTOpOHHUE
ncToyHuKH. HeomHOpoaHbIE BOTHO-BbIE ypaBHEHUS
(ypaBHenus Jlanam0Oepa). BeKTOpHBIN U CKaJISIpHBIN
ANIEKTpOMHAMHYECKHe MoTeHInansl. HeomqHopoaHbie
BOJIHOBBIE YPaBHEHUS ISl SJICKTPOIMHAMUYECKUX T10-
TEHIMAJIOB U MX peLIeHUs. 3ana3/abIBalonie MoTeH-
[HAaJbl. DJIEMEHTAPHBINH UCTOYHUK AJIEKTPO-MarHUT-
HOTO TI0JISI U CBOMCTBA BO30YK1aeMoii UM cepuue-
CKOM BOJIHBI. DJIEMEHTAPHBIE DJIEKTPUUECKUIN U Mar-
HUTHBINA U3ITy4YaTeNu: CTPYKTYpa MoJisl, AUarpaMMbl
HaIpaBJIC€HHOCTH, COMTPOTUBIICHUE U3ITY-UECHHUSI.

Htoro

IIK-7, TIK-

15 DnexrpoMarHuTHbIE
BOJIHBI B HAIIPABJISIFOLIUX
cucTeMax

[TonsiTue o HanpaBisOMMX cucTeMax. Hampagiise-
MBbI€ 3JIEKTPO-MarHuTHbIE BOJHBI. [locTosiHHAs pac-
MpoCTpaHeHus, pa3oBas CKOPOCTh U JIJTHA BOJIHBI B
nuHuY nepenadn. Kputnueckas yactota. Knaccudu-
Kanus HanpasisieMbix BosH : T, E, 1 H —BonHbI. ['u-

TK-7, TIK-
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OpuIHbBIE BOJIHBI, KBa3u-1 BonHa. KoakcuanbHBIN BOJI-
HOBOJ. CUMMeTpHUUHas IBYMPOBOHAS JIMHUSA TTepea-
yy. JIunus thuna «Butas napay. [lonockoBbie TUHUT
Iepeaayu U UX pa3HOBUIHOCTU. [IpsMoyronbHsii 1
KpYIJIbIN METAJNIMYECKHUE BOJHOBOIBI. Pemenue nBy-
MEpHOTO YpaBHEHHUs [ eTbMrombIia s MpsSMOYToib-
Horo BojHOBoAa. Bonnel Tuna E u tTuna H, ux xapax-
TEPUCTUKU U CTPYKTypa nojst . OCHOBHAs BOJIHA MPsi-
MOYTOJIbHOTO BOJIHOBO/IA, €€ XapaKTePUCTUKU U
CTPYKTYypa 1noJjsi. Beibop mornepedHsix pa3MepoB Jist
OJTHOBOJIHOBOTO pekUMa paboThl. Pacuer MoIHOCTH,
MEPEHOCUMON OCHOBHOM BOJIHOW Y€pE3 NONEPEUHOE
CEUYEHHE BOJHOBOA. XapaKTepUCTUUYECKOE COITPOTHUB-
neHue BoiHOBoAA. [IprMeHeHust mpsMOYToJbHBIX U
KpPYIJIBIX BOJIHOBOJIOB

HUroro

16 DnexTpomMarHuTHbIE
KoNeOaHus B 00bEMHBIX
pe3oHaTropax

O6bemHbIe pe3oHaTopbl. OTpe30K HanpaBIsSIOIeH
CTPYKTYpPBbI, OTPAHUYEHHBIA METAITNYECKUMU TOpIIE-
BBIMH MTOBEPXHOCTSIMH, KaK pe30HaTOp. AHaIN3 COO-
CTBEHHBIX KOJI€OaHUI B MOJIBIX pe3oHaTopax. [Ipsmo-
YroJIbHBIE U IIWINHAPHUYECKHE pe30oHaTopsl. Onpene-
JIEHUE PEe30HAHCHON YacTOThI U JOOPOTHOCTH 0OBEM-
HBIX pe30HaTOPOB. [IoHATHE 00 OTKPBITHIX U TUDJICK-
TPUUECKHUX PE30HATOPAX.

TK-7, TTK-

Hroro 2
Hroro 3a cemectp 34
Hroro 52

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYONIUMH) TUCHUIIHHAMU
P a31CJIbl JUCHUIIJIMHBI U Me)KI[I/ICLII/IHJII/IHapHBIC CBsA3U C OGGCHG‘II/IBa}OH_II/IMI/I (Hpe,Z[I:I,Z[YH_[I/IMI/I) nu

obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.

Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHHAPHBIEC CBSI3U
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Ne pasnenoB qaHHOW TUCIUTUIHHBL, 1711 KOTOPBIX HEOOXOIUMO H3yUCHHE
Hanmenoanue 00eCIeYnBAOINX ¥ 00ECIIeUNBACMBIX AUCITUTUINH
TUCIIATUTHH
1 2 3 4 |5 6 7 8 9 |10 111213 |14 15| 16
[IpenmmecTByroUE UCITUTUTHHBI
1 MaremaTtuka + + |+ |+ |+ + +
2 dusuka + |+ |+ |+ + |+
[Tocneayroniye TUCIUTITHHBI
1 Onrtnueckue
HaIpaBJISIONIHE + | + + |+ |+ | + | + +
CpeIbI
2 OnTO31EKTPOH-
HbIE U KBAHTOBBIE clel 2+ 4
pubopsl U
YCTpOMCTBA
3 OCHOBEI OIITO- + | + + |+ |+ | + | +
JJIEKTPOHHUKH H BO-
9




JIOKOHHOM OINTHKH

4 OcHoBBI (pu3HNUe-
CKOW ¥ KBaHTOBOM + |+ |+ |+ NI I T I
OIITUKU

5 Pa3pabotka
YCTPOMCTB JIJIs CH- + | + R I I A T R T
CTEM CBSI3U

5.4. CooTBeTCcTBME KOMIIETCHUM I, JopMHUpYyeMbIX IPH M3YYEHUH AMCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH

< Bune! 3agsatuil
= —
= . & ;

te} ]
g i & g E g ®OpPMBI KOHTPOJIS
S = = g 2 S
o (= lg =9 <
R~ = O Q

7
I1K-7 + + + + + Ok3amen, OTyeT 1o jJa-

OopaTtopHoii padore,

Omnpoc Ha 3aHATHIX, 3a-
IIMTa KypCOBBIX MPOCK-
TOB (pabot), 3auer, Tect

I1K-8 + + + + + Oxk3amen, OT4eT 1o ja-
OoparopHoii pabote,
Onpoc Ha 3aHATHSX, 3a-
[IUTa KYPCOBBIX MPOCK-
TOB (padot), 3aueT, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabauna 7.1 — HammeHoBaHue 1a0OpaTOPHBIX padboT

3 =
Q =a=t
Qo O T
= > 0O
HaszBanus paznenos HaumenoBanwue 1abopaTtopHbIX padboT 5 - S
ol 5 £
= g =
& o 2
= S
3 cemecTp
2 YpaBHeHus Pemrenue kpaeBbIx 3a1a4 1t 1uhepeHTnaTbHBIX 4 IIK-7, IIK-
TUNEepOOINYECKOro TUMA | YpaBHEHHH B YACTHBIX MPOU3BOJHBIX METOIOM KOHEU- 8
HBIX Pa3HOCTEH
Hroro
3 VYpaBHEeHHs Pemenue anredpandeckux u auddepeHImaibHbIX 4 ITK-7, TIK-
napabonuyeckoro Tuna | ypaBHeHwuii B cpeae MATHCAD 8
Hroro
5 Hennuelnoie Wccnenosanue couToHOB 4 T1IK-7, TIK-
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nuddepeHranIbHbIe Hroro 4 8
YpaBHEHUS B YaCTHBIX
MPOU3BOJIHBIX
7 InTerpanbHble Pemenne nnTerpanbHbix ypasHeHud Opearoasma 4 IIK-7, IIK-
yYpaBHEHUS TEOPHUH BOJHOBBIX IIPOLIECCOB 8
Hroro
Hroro 3a cemectp 16
4 cemecTp
12 ITmockue UccnenoBanue noisipu3auu 31EKTPOMarHUTHBIX 4 T1K-7, TIK-
3JIEKTPOMAarHUTHBIE BOJIH 8
BOJIHBI B OJIHO-POJIHBIX Wroro 4
cpenax
13 Otpaxenue u HccnenoBanne oTpakeHHsI SJIEKTPOMATHUTHBIX BOJIH 4 [IK-7, IIK-
MIPEIOMJIEHUE IUIOCKUX | OT TPaHMIIbI pa3jieNa JBYX Cpel 8
BOJIH Ha 'PAHUIE pasjena | py. . 4
JBYX Cpen
15 DnekTpoMarHuTHBIE Uccnenopanne nunuii nepeaaun CBY nuanazona TIK-7, TIK-
BOJIHbBI B HANPABJIAIOMMX |y o 8
cUCTeMax
16 DnexkrpomaruutHeie | MccnenoBanue napameTpoB 00bEMHOTO pe30HaTopa 4 [TK-7, TIK-
Kojie0aHusl B OOBEMHBIX | IPSMOYTOJIBHOTO CEYEHUS 8
pe3oHaropax Hroro 4
Hroro 3a cemectp 16
Hroro 32
8. IIpakTHYecKkue 3aHATHA (CEMHUHAPBHI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpuBeaeHO B Tabnuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
3 =
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o) S E
S g =
2 o 2
= S
3 cemectp
2 YpaBHEHUS BriBoj ypaBHEHMS KojeOaHH HEOTpaHUUEHHOM CTPY- 2 [IK-7, IIK-
rurnepOOIMIecKoro THIa | Hbl. MeTo/ HajoKeHUs OeTryIuX BOJH. 8
Konebanus B anekTpudeckux 1emnsx. Beison Tene- 2
rpadHbIX ypaBHeHUH. Penienne 3a1aun o BKIIOUYCHUN
JIMHUN.
Hroro
3 YpaBHEHUS Pemenue kpaeBbIX 3a1a4 JUlsl YpaBHEHHUU TEILIONPO- IK-7, TIK-
MapaboJUYECKOro TUMAa | BOAHOCTHU U Auddy3un. 8
Hroro
4 YpaBHEeHUs Henvra-pynknus J{upaka, e€ cBolCTBa, IPUMEHEHHE. I1K-7, T1K-
AJUIMNITUYECKOT O TUIIA O060061mEHHbIE PYHKIINY, IOHATUS U CBOMCTBA, NPH- 8

MCHCHUC.
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Htoro

7 InTerpanbHble BrruucnurenbHble METOBI PELIEHUST HHTErPAIBHBIX IIK-7, IIK-
YPaBHEHUS YPaBHEHMIA: IOCIIEI0BATENIbHBIX PUOIMKEHNHN; HaU- 8
MEHBUIMX KBaJPaTOB; alllIPOKCUMALMU S/1pa ypaBHE-
HUSL.
Hroro
8 NHTerpanbHble [IpumeHeHHne MeTo/1a UHTETpaTIbHBIX TPeoOpa3oBaHui IIK-7, TIK-
peoOpa3oBaHus K pELICHHIO0 YpaBHEHUH apaboIuveCcKOoro TUIIa. 8
[IpumeHeHne MeToja UHTErpaIbHBIX MpeoOpa3oBaHUM 2
K PELICHUIO YPAaBHEHUH THIIepOOIMUecKoro TUia
[IpumeHeHne MeToja UHTErpaIbHBIX peoOpa3oBaHUM 2
K PEIICHUIO YPAaBHEHNH DIIMITHYECKOTO TUIIA.
Hroro 6
Hroro 3a cemectp 16
4 cemecTp
9 OcHoBHBIE ypaBHEeHUs1 | YpaBHEHHs] MakcBellia B MHTErpainbHoi u nuddepen- 4 IK-7, TIK-
3JIEKTPOMArHUTHOTO NOJIs | iMaibHOM (hopmax. [1osHBIN TOK U €ro cocTaBIIsA0- 8
mue. MarepuanbHble ypaBHeHHUs. [ paHu4HbIE yCIIO-
BHS JUIL BEKTO-POB JIEKTPUUECKOTO U MarHUTHOTO
TOJIS.
Hroro 4
10 DHeprus 1 MOLTHOCTh | YpaBHEHUS OajlaHca /11 MTHOBEHHBIX 3HAUEHUI [IK-7, IIK-
JIEKTPOMArHUTHOT O 1oJist | MouiHoctu. Bekrop Ilolintunra. Cpeanue 3a nepuon 8
3HAYEHUS SHEPTreTUUECKUX XapaKTePUCTUK FapMOHHU-
YECKOI0 AJIEKTPOMArHuTHOro nosist. CKopocTh nepe-
HOCA HEPTUU AIEKTPOMArHUTHBIX OJIEH.
Hroro 2
11 OcHoBHBIEC TeOpeMbl U | YpaBHeHUs MakcBellia ¢ y4eTOM MarHUTHBIX TOKOB U I1K-7, 11K-
IIPUHLIUIBLI B TEOPUU 3apsAnoB. [IpuHIun nepecTaHOBOYHON IBOWCTBEHHO- 8
FapMOHUYECKHUX TOJICH cTu ypaBHeHUM MakcBesa.. [IpuHuun sKkBUBaIeHT-
Hoctu. Jlemma Jlopenna. Teopema B3aMMHOCTH.
Hroro
12 ITimockue VYpaBHenue ['enpmromnbia. [Inockue BoIHBI U UX Xa- TIK-7, TIK-
JIEKTPOMAarHUTHbIE pakTepUCTUKU. BOIIHOBOE UNCIIO ¥ BOJTHOBOM BEKTOD. 8
BOJIHBI B OJIHO-POJIHBIX B3aumnas opu-eHTanus BEKTOPOB MOJsI U BOJIHOBOTO
cpenax BEKTOpa B cpefie 6e3 noteps. BonHoBoe conpoTusie-
Hue. [lonsipuzanys miockoi BoIHbI. DJIEKTPOMArHUT-
HbIE BOJIHBI B cpesiax ¢ norepsimu. Kospduuuent 3a-
TyXaHUsl.
Hroro 2
13 Otpaxxenue u [TaneHue MI0CKOM AIEKTPOMAarHUTHOM BOJIHBI Ha Tpa- I1K-7, 11K-
IIPEJIOMJICHUE IUIOCKUX | HUILY pa3-Ziena JBYX AUIIEKTpudecKux cpea. Popmy- 8
BOJIH Ha IpaHuLe pas3zaena |l OpeHens. SBieHne noaHoro NpoxoKACHH, Yo
JBYX Cpen bprocrepa.
Hroro
14 Uzny4yenue VYpaBuenuss MakcBemia st 001acTu, couepKaiien I1K-7, 11K-
12
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ANIEKTPOMAarHUTHBIX BOJIH.
DneMeHTapHbIe
U3ITydaTesn

HUCTOYHUKHU. BEKTOpHBIN U CKaISPHBIN JIEKTPOIUHA- 8
MUYECKHUE TOTEHIIUAJIBI. DJIEMEHTapHbIE AJIEKTpUUe-
CKUW U MarHUTHBINA U3Ty4YaTeNu: CTPYKTYypa Mo,

JUarpaMMbl HAIIPaBICHHOCTH, COTPOTUBIICHUE U3ITY-

YCHUA.

HUroro

15 DnexTpomarHuTHbIE
BOJIHBI B HAIIPABJISIOIINUX
cUCTEMax

Hampasnsromue cucreMsl. HampasiisieMble 2JIEKTpO-
MarHuTHbIe BOJHBL. [locTosiHHAs pacnpocTpaHeHus, 8
(azoBas CKOPOCTh U JJIMHA BOJIHBI B JINHUM ME€PEJayH.
Kpurnueckas nivHa BOJHBI B IMHUY NIEPEIAYH.
Knacccugukanus nanpasisgemsix BoiH : T, E, u H —
BOJIHBI. OCHOBHAs BOJIHA NPSIMOYTOJILHOTO BOJIHOBO-

7la, €€ XapaKTEPUCTUKU U CTPYKTypa MOJIS.

TK-7, TTK-

Hroro
16 DnextpomaruuTHble | [IpsSAMOYTONBHBIN, KPYIJIBIA U KOAKCHAIbHBIN pE30HA- IIK-7, IIK-
KornebaHus B 00beMHBIX | TOpbl. OmpeiesieHrne pe30HaHCHOM YacTOThI U JJ0OpOT- 8
pe3oHaropax HOCTH OOBEMHBIX PE30HATOPOB.

Hroro 2
Hroro 3a cemectp 18
Hroro 34

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH
3 3 g
: | i3
Bunbl camocTrosiTenbHON =] > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X g =
Y Qo 2
= S
3 cemectp
1 BBeneuue B [IpopaboTka TeKIHOHHOTO 2 T1K-7, 3auer, Tect
JUCLUTIIINHY Marepuaia [K-8
Hroro 2
2 YpaBHEHUS [ToaroroBka k mpakTuue- 1 [1K-7, 3auert, OTyeT mo nabopa-
TUIEepOOTNYECKOro TUTA | CKUM 3aHSATHUSIM, CEMHUHA- [IK-8 TopHO# pabdote, Tect
pam
IIpopaboTka JIEKIIUOHHOTO 2
Marepuaia
OdopMieHHE OTYETOB T10 1
nabopaTtopHbeIM paboTam
UTtoro 4
3 YpaBHEHUS IToaroroBka K mpaxkTuye- I1K-7, 3agert, Otyer no abopa-
MapaboIMIECKOro THTIA CKHM 3aHSATHSAM, CEMHUHA- ITK-8 TopHOU paborte, Tect
pam
[TpopaboTka JIEKITMOHHOTO 2

Marcpualia
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OdopmiieHre 0TYETOB T10
JabopaTOpHBIM paboTam

Htoro

4 YpaBHeHUs
AIUTANITUYECKOT O THIA

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

[IpopaboTKa JIEKIIUOHHOTO
Mmarepuaia

HUroro

TK-7,
K-8

3auert, Tect

5 Henunelinbie
muddepeHnnanbHbie
YPaBHEHHMS B YACTHBIX
MIPOU3BOTHBIX

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka J1eKIIHOHHOTO
Marepuaia

OdopmiieHre 0T4E€TOB 1O
nabopaTopHbIM paboTam

Htoro

I1K-7,
IIK-8

3aueTt, OTyeT mo nabopa-
TopHO# padote, Tect

6 Bapuaiimonasie METOIbI

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

IIpopaboTka JIEeKIIUOHHOTO
Marepuaia

Hroro

K-7,
TK-8

3auer, Tect

7 UnTerpanbHbie
ypaBHEHUS

[TonroToBka K mpakTuye-
CKHM 3aHSTHSAM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

Hroro

I1K-7,
IK-8

3aueTt, OTyeT mo nabopa-
TopHO# padote, Tect

8 NnTerpanbHble
npeoOpa3oBaHUs

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka IeKIIHOHHOTO
Marepuana

Hroro

TK-7,
TK-8

3aueT, Tect

Hroro 3a cemectp

22

4 cemectp

9 OcHOBHBIEC YpaBHEHUS
3JIEKTPOMArHUTHOTO TIOJIsI

[TonroToBka k mpaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO
Mmarepuaia

Hroro

10

I1K-7,
IIK-8

Onpoc Ha 3anatusx, Tecr,
DK3aMeH

CornacoeaHa Ha noptane Ne 31320

14



10 Dueprust u MoutHOoCTh | [loArOTOBKA K MpaKTH4E- 2 |IIK-7, Onpoc Ha 3anaTusx, Tecrt,
3JIEKTPOMArHUTHOTO MOJIST | CKUM 3aHSTHSIM, CEMUHA- ITK-8 DK3aMeH

pam

[IpopaboTka JIeKIIMOHHOTO 6

MaTepuana

Hroro
11 OcHoBHble Teopembl U | [ToaroroBka k nmpakTuue- 2 IIK-7, Omnpoc Ha 3ansTuUsX, Tecr,
IIPUHLIUIBLI B TEOPUU CKHUM 3aHATUSAM, CEMHUHA- [IK-8 DK3amMeH
rapMOHUYECKUX IOJIEH pam

[TpopaboTka JIEKITMOHHOTO 2

MaTepuana

Hroro 4
12 TImockne [ToaroroBka k mpakThye- TIK-7, Onpoc Ha 3aHaTusax, Ot-
3JIEKTPOMArHUTHBIE CKHM 3aHATUSAM, CEMHHa- [IK-8 4eT 1o 1abopaTopHOil pa-
BOJIHBI B OJTHO-POJIHBIX pam oore, Tect, Dx3ameH
cpedax [IpopaboTka TeKIHOHHOTO 6

Matepuaia

OdopMmieHre OTYETOB IO 2

J1abopaToOpHBIM paboTam

Hroro 10
13 Otpaxkenue u IToaroroBka K mpaxkTuye- 2 |IIK-7, Omnpoc Ha 3aHsaTHAX, OT-
MPETOMIIEHUE TITIOCKUX CKHUM 3aHSATHSIM, CEMHHA- ITK-8 4eT 1o JabopaTopHOi pa-
BOJIH Ha TPAaHMIIE pa3ziena |pam 6ote, TecTt, Dx3ameH

B

AABYX Cpen [TpopaboTka JIEKIIMOHHOTO 6

Marepuala

OdopmiteHre 0TIETOB 1O 2

JabopaTOpHBIM paboTam

Hroro 10
14 Uznyuenue [ToaroroBka k mpakThye- 2 TIK-7, Onpoc Ha 3aHdaTusx, Tecrt,
3JIEKTPOMArHUTHBIX BOJIH. |CKUM 3aHSTHUSIM, CEMUHA- [IK-8 DK3aMeH
DneMeHTapHbIe pam
H3Tydarein [IpopaboTka TeKIHOHHOTO 4

MaTepuaina

Hroro
15 DnexTpomMarHuTHbIE [ToaroroBka k mpakTuye- [1K-7, Onpoc Ha 3anatusax, Ot-
BOJIHBI B HAITPABISIIOUIUX | CKAM 3aHATUSAM, CEMUHA- [TK-8 4eT 1o J1JabopaTopHOil pa-
CHCTEMax pam oote, Tect, DK3aMeH

[IpopaboTka JTeKIIHOHHOTO 6

Marepuaia

OdopmiieHre 0T4ETOB 1O 2

nabopaTopHbIM paboTam

Hroro 10
16 DnexTpomMarHuTHbIE IToaroroBka K npaxkTuye- IIK-7, Omnpoc Ha 3aHsaTHAX, OT-
Kojie0aHusl B OObEMHBIX | CKUM 3aHSATHUSIM, CEMHHA- IK-8 4eT 110 J1JabopaTopHoil pa-

pe3oHaTopax

pam

6ote, Tect, DK3amen
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[TpopaboTka JIEKITMOHHOTO 4

MaTepuana
OdopmiieHre 0TIETOB TIO 2
naboparopHbeIM paboTam
Utoro 8
Hroro 3a cemectp 66
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa / 3aueTa
Hroro 124

10. KypcoBasi padota (mpoekr)

TpynoeMKoCTh ayIMTOPHBIX 3aHITUH U POPMUPYEMbIC KOMIICTCHIIUM B paMKaX BBITIOJHEHUS Kyp-
COBOI1 paboTHI (IpoekTa) npeacTanieHs! Tadmuie 10.1.
Ta6mura 10.1 — TpymoeMKoCTh ayIUTOPHBIX 3aHATUH U (OPMUPYEMBIC KOMITIETCHIIMY B PAMKaX BBIITOJHE -
HUSI KypcoBOW padoThI (IPOEKTa)

HanmenoBanue ayMTOPHBIX 3aHITHI

TpynoeMKocCTb,
q

dopmupyembie
KOMIIETEHIIUN

4 cemectp

Kypcosas pabota

10 I1K-7, IIK-8

Hroro 3a cemectp

10

10.1. TembI KypcoBbIX padoT (IPOEKTOB)
[IpumepHas TemMaTHKa KypCOBBIX pa0doT (ITPOEKTOB):
— Pacuyer ruiaHapHBIX ONTHYECKUX BOTHOBOJIOB

— Pacuer JUIJICKTPUICCKUX BOJTHOBOAOB KPYTJIOTO0 CCUYCHUS U1 BOJIH OIITHUYCCKOTO JUara3oHa
— Pacuer MHOTOCIOIHOTO JAUDBJICKTPHUUYCCKOI'O 3€pKajia AJId OTPaXKCHHUA U ITPOITYCKaHWA BOJIH OII-

THUYCCKOI'O Aualra3oHa .

— AHm3OTpOmHEIE cpepl. PacnpocTpaHeHne 3IeKTPOMAarHUTHBIX BOJIH B HAMarHU4eHHOM Qep-

pure.

— AnuzotponHsie cpeasl. PacpocTpaHeHne 3JIEKTPOMarHUTHBIX BOJIH B HAMAarHU4eHHOW Iu1as3-

MC€.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcs

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banibHble OLIEHKH TSI 3JIEMEHTOB KOHTPOJISI
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N . MaxkcuMabHbIN
. MakcumanbHbBIN MakcumanbHbBIN
DneMeHThl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-y1o KT ¢ | Gamr 3a mepuon
NeSITEIbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3auer 30 30
OTuet no nabopaTopHOii 10 10 20 40
pabote
Tect 10 10 10 30
Hrtoro makcumyM 3a nepu- 20 20 60 100
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on

Hapacraromum utorom 20 40 100 100
4 cemectp

3amuTa KypcoBBIX MTPOCK- 13 13

TOB (paboT)

Onpoc Ha 3aHATUSX 5 5 5 15

Otuet no nabopaTopHOii 9 9 18

pabote

Tect 8 8 8 24

Hroro makcumym 3a nepu- 13 22 35 70

on

DK3aMeH 30

Hapacraromum utorom 13 35 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeACTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OaioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

Ot 60% 1o 69% ot makcumasibHON cymMmbl OaiioB Ha Aaty KT

oW |

< 60% oT MakcuMabHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOTHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.
Tabmuua 11.3 — [lepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputTeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TE€HO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. 1. B.M. IlerpoB DnekTpoanHaAMHMKa U PaclpOCTPaHEHUE PAIMOBOIH: YUYEOHUK Ui BY30B. -
M.: Topstuast munus- Tenexkom, 2007.-558 c. (100): bubnuoreka TYCYP (nanuuue B Oubmuoreke TYCYP
- 100 7x3.)
2. DneKkTpoJMHAMHKa W PACcHpOCTpaHEHHE paauoBOiH: YueOHoe mocobue / bokos JI. A.,
Mangens A. E., 3amorpunckuit B. A. - 2013. 410 c. [Dnexrponnsiii pecypc] - Pexum mgoctyma:
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https://edu.tusur.ru/publications/3289 (nata obpamenus: 15.06.2018).

3. Mertoapl MareMaTudyeckor Gu3MKU: YueOHOe mocoOue MpeaHa3HaueHO I CTYIEHTOB (a-
KyabpTeTa AuctaHionHoro odydenus TYCYPa / I'punsies 0. B., Ymakos B. M., Munbkos JI. JI., Tum-
yeuko C. B. - 2012. 148 c¢. [Onektponneii  pecypc] - Pexum  goctyna:
https://edu.tusur.ru/publications/3379 (nata obpamenus: 15.06.2018).

12.2. lono/tHUTEILHAS JTATEPATYpPa
1. Pacmpoctpanenue paanoBonH: YdyebHoe nocodue / Manaens A. E., 3amorpunckuii B. A. -
2012. 165 c. [Dnektponnslii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/751 (mata 06-
pamenusi: 15.06.2018).

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. DnexTpoMarHuTHbIE 1OJs U BONHBL: COOpHUK 33134 U ynpaxkHeHuit / bokos JI. A., Mannennb
A. E., lllaaruna JI. U., Coxomnoa XK. M. - 2013. 271 c.(ITocobue st mpakTUIECKUX 3aHATHI) [Dmek-
TpoHHBI pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/3697 (nmara oOpaiueHus:
15.06.2018).

2. DJeKTpOMAarHuWTHBIE MOJIA U BOJHBI: y4eOHO-METOIMUECKOe MocoOHe 0 OpraHu3ali caMo-
cTosATeNbHOM pabothl ctyaeHToB / bokos JI. A., Mannens A. E., Cokonosa XK. M. - 2010. 53 c. [Onek-
TpoHHBIH pecypc] - Pexxum gocrtyna: https://edu.tusur.ru/publications/17 (gara obpamenus: 15.06.2018).

3. Pacder qudneKTpuUYeCKUX BOJHOBOJOB M OOBEMHBIX PE30HATOPOB: yueOHoe mocobwue / [lamy-
coBa E. B., llapanroBuu C. H. - 2009. 116 c.(ITocoOue mo BHIMOIHEHUIO KYpCOBOM pabOThI) [ DIEKTPOH -
HBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/4 (mata obpamenus: 15.06.2018).

4. DnexkTpoOMarHUTHBIE MOJIA M BOJHBI: Y4eOHOE METOANYECKOe OCOOHE MO BBHIOJIHEHUIO KYyp-
coBoii pabotrer / CoxomoBa XK. M. - 2012. 109 c. [OnexrpoHHbIii pecypc| - Pexum mpocryna:
https://edu.tusur.ru/publications/2297 (nara o6pamenus: 15.06.2018).

5. MHccnenoBanue napameTpoB 0ObEMHOTO pe30HATOpa MPSIMOYTOIBHOTO ceueHHs: PykoBoaCTBO
K J1abopatopHoit pabote 11 GakanaBpoB HampasiaeHud moarotoBku 210700.62 «HPOKOMMYHUKAITMOH -
HBIE€ TEXHOJIOTUM U CUCTEMBI CBs3M», 210400.62 «PagnorexHukay, i CIENUAIMCTOB HAMPABICHUS TOJTO-
toBkU 210601.65 «PagmosnekTpoHHble cucTeMbl U KoMmIuiekehl» / Mannens A. E., @areeB A. B., Huku-
dopoB A. H., Cokomoa XK. M. - 2013. 30 c. [DOnextpoHHbIii pecypc] - Pexum noctyma:
https://edu.tusur.ru/publications/3656 (mara oopamenus: 15.06.2018).

6. HccnenoBanue MoOJISIpU3AIMK AJIEKTPOMAarHUTHBIX BOJIH: PykoBOJICTBO K J1abopaTtopHO# pabo-
Te A5 6akanaBpoB HampasieHui moaroroBku: 210700.62 «HPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CH-
crembl cBsizn», 210400.62 «PaguoTexHuka»; CreuaiucToB HampapiieHus noarotroBku 210601.65 «Pa-
JUO3JICKTPOHHBIE CUCTEMBI U KoMmIuiekesl»y / Manzaens A. E., @atee A. B., Hukudopos A. H., Cokonosa
K. M. - 2013. 35 c. [DnektponHbIii pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/3639
(mata obpamenwus: 15.06.2018).

7. HWccnenoBanue OTpa)KeHUs 3JIEKTPOMAarHUTHBIX OT TPaHMIIBI pasjiena IByX cpell: PykoBoacTBo
K J1abopatopHoit pabote 11 GakanaBpoB HampasiaeHUd moarotoBku 210700.62 «HPOKOMMYHUKAITMOH -
HbI€ TEXHOJOTUM U cUCTeMbI CBs3W», 210400.62 «PagnoTexHuka», CIENUATUCTOB HAMPABICHUS MOJTrO-
ToBKH 210601.65 «PagnosnexktponHsie cuctembl M komiiekeb» / Manaens A. E., Ky I. I, Huxudgopos
A. H.-2013. 17 c. [DnexTponnsiii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3653 (mata
obpamenus: 15.06.2018).

8. MHccnenosanue nmunmii nepenaun CBY guanazona: PykoBoacTBo k mabopaTopHoii paboTe mis
OakanaBpoB HanpasieHuil nmoarorosku 210700.62 «MH(pOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU U CHCTEMBI
cBs3n», 210400.62 «PaguoTexHuKa», CeMaIucTOB HanpasiaeHus noarotoBku 210601.65 «Paguosnexk-
TPOHHBIE CHCTEMBI U KoMIUIeKkchl» / Manzens A. E., @atee A. B., Hukudopos A. H., Cokonoa XK. M. -
2013. 24 c. [DnextpoHHBIA pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/3657 (mata o6-
pamenus: 15.06.2018).

9. Meroapl maremaTnueckoil ¢uzuku: YuebHo-metoauyeckoe nocobue / Iommn I T - 2013.
139 c. (Ilocobme st mpakTHYECKUX 3aHATUH) [DnekTpoHHBIH pecypc] - Pexum gocryma:
https://edu.tusur.ru/publications/3607 (nara obpamenus: 15.06.2018).

10. Pemenue kpaeBbIX 3a7a4 s JudepeHIaIbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOJHBIX Me-
TOJIOM KOHEYHBIX pa3zHocTeil: PykoBoacTBO k 1abopaTopHOit paboTe /Ui HanpaBiIeHUs NOArOTOBKU Oaka-
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naBpoB 210700.62 — MHPpOKOMMYHUKAITMOHHBIE TeXHOJOTHU U cucteMbl cBsi3u / [ommn I I, ITorkos A.
1O. - 2013. 17 c. [DnexTponnsli pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/3600 (mata
obpamenus: 15.06.2018).

11. HccnenoBanue cOMMTOHOB (KOMITBIOTEPHBIN AKCIIEPUMEHT): PyKoBOJCTBO K 1abopaTopHOU pa-
0oTe /i HampaBiieHUs MOAroToBKU OakanaBpoB 210700.62 — MH(POKOMMYHHKALIMOHHBIE TEXHOJIOTHH U
cucreMbl cBsi3u / TommH . T, TlonkoB A. 0. - 2013. 25 c. [DnexTponnslid pecype]| - Pexum gocryna:
https://edu.tusur.ru/publications/3603 (nata obpamenus: 15.06.2018).

12. Pemenue WHTErpaJIbHBIX ypaBHEHUN (pearonbma TEOpUHM BOJHOBBIX MpoIEeccoB: Pyko-
BOJICTBO K JIaOOpaTOpHOiIl paboTe Asi HampasieHUs noArotoBku OGakanaBpoB 210700.62 — Unpokommy-
HUKAIIMOHHBIE TeXHOJOTUH U cucteMbl cBsizu / [ommH I'. I, [Tonkos A. 0. - 2013. 19 c¢. [DnexTpoHHBII
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3601 (mara o6pamenus: 15.06.2018).

13. Pemenue anrebpanueckux u nuddepeHmanbHbIX ypaBHeHUH U cucteM B cpeae MathCAD:
PykoBozcTBO K TabopaTopHOil paboTte Ais HanpaBieHHs MoAroToBku Oakanaspos 210700.62 — MHdokoMm-
MYHUKAIIMOHHBIE TeXHOJOTUH U cucTembl cBsi3u / ['ommn I'. T, TTonkoB A. 1O. - 2013. 35 c. [DnekTpoH-
HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/3602 (gara obpamenus: 15.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroImuxcs
W3 YHUCa JUI[ C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JLJist i1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBbIE CTIPABOYHBbIE CHCTEMbI

1. 1. Kpynueiimmii poccuiickuii HH(GOpMaIIMOHHBIN MOpTasl B 00JaCTH HAyKU, TEXHOJIOTHH, ME-
JTUIHBL U 00pa3oBaHus. www.elibrary.ru

2. 2. HNudopmanuonHsle, CIIPaBOYHBIE u HOpMaTHBHbIE 6a3bl TAHHBIX
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MpPorpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHJApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIie TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YueOHo-BeIUMCIHTENbHAS TabopaTopust «HbopMaTuky 1 HHPOPMAITMOHHBIX TEXHOJIOTHI
yueOHast ayJuTOPUs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-

JIEHUS 3aHSATHI MPAKTUYECKOTo THUIIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
y‘-I€6HaSI AyauToOpus IJId IMPOBCIACHUS 3aHATHHN CCMHUHAPCKOI'0o THIIA, MOMCIICHUEC I KypCOBOI'O IMPOCKTH -
poBaHUs (BBIMOJHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX

CornacoeaHa Ha noprane Ne 31320 19



KOHCYNbTAIIUMN, MIOMEIIEHUE ISl TPOBECHHS TEKYIIErOo KOHTPOJIS U MMPOMEXYTOUYHOM aTTeCcTalliu, oMe-
[IEHHE IS CAaMOCTOSTENIBHON paboThI

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ymuna, a. 47, 3376 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnbrotepnsie paboune craniuu (12 mr.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Microsoft Office 2007

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoOe obecriedeHne JIs J1adopaToOpHbIX padoT

Jlaboparopusi MUKPOBOJIIHOBOW TEXHUKH

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHas ayIuTOpUs ISl IPOBE-
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
yueOHasi ayIuTOpHsl JJIsl IPOBEJACHUSI 3aHATUI CEMUHAPCKOro TUIIA, IOMELIEHHE JIIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMELICHUE JAJIs IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTalMi

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 328 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Komnbrotephsie paboune craniuu (14 mr.);

- leMoHcTpanmonHoe 000pyI0BaHMEe IS TTpe3eHTanui (mpoek-Top 1 mt., 3kpan 1 mrT.);

- Ocuumnorpad GDS — 71022 (1 mwt.);

- Usmeputens P2M-18 (1 mT.);

- I'eneparop curnana 33522A (1 wr.);

- Boastmerp uud. GDM 8145 (1 wr.);

- Usmeputens P2M-04 (1 mrt.);

- Anammsatop criekrpa CK4M-04 (1 wr.);

- Ocuumnnorpad mudposoit MS07104 (1 mrt.);

- Mynstumetp uugponoit 34405A (1 wr.);

- Ucrounuk nuranus GPD-73303S (1 mr.);

- I'eneparop I'3-14 (2 wt.);

- I'eneparop '4-126 (1 wT.);

- Usmeputens P2-60 (2 610ka);

- Usmeputens P5-12 (1 mt.);

- Usmeputenbras muaust P1-27 (1 mt.);

- Bekropnslit ananuszarop curaanos PAM-18 (1 mt.);

- OnopHO-1oOBOPOTHOE ycTpoicTBO (1 1IT.);

- Kommuiekt cnienmanu3upoBanHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpammHoOe obecrieueHue:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOTPaMMHOe o0ecreyeHue 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacTts, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus
1.MoXHO 51 cO3/1aTh MarHUTHOE IOJIE C PACTIPEIETICHUEM BEKTOpAa MATHUTHON MHIyKIUHA B= 5xe
x0+5ye* y0 +5z¢ z0
a)DTO MoJjie MOXKET ObITh CO3aHO MTOCTOSTHHBIMA MarHUTAMU
0) Takoro moist HeT
B) DTO MOJIE MOXKET OBITH CO37]aHO OOBEMHBIMHU AIEKTPHUCCKUMU 3apsIaMU
r) DTO MoJie MOKET OBITh CO3/JTaHO TTOCTOSTHHBIMU TOKaMU

2. Bextop 3nekrpoMarHuTHOrO nosist D=5x+x0 +5y+y0. Onpenenuts 00bEMHBIN 3apsi, cO3/ar0-
IIIUHA DTO THOJE.

a) 20 ki/m3

6) 10 x/m3

B) 5 xi1/M3

r)15 xi/m3

3. KakoB ¢usuueckuii cmbica ypaBHeHuss Makcpesuia divD =0
a) B 3amanHO# TOuKe €cTh HICTOYHUKH JIEKTPUYECKOTO MOJIs
0) Taxoit Bu ypaBHeHHs MakcBesia CMbICa HE UMEeT

B) B 3a1aHHOI TOUKE €CTh CTOKHU 3JIEKTPUYECKOrO OIS
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r) B 3aganHo# TOUKE HET HICTOYHUKOB 3JIEKTPUUECKOTO OIS

4. Kak U3MEHATCS TOK MPOBOAMMOCTH M TOK CMEIICHHUS , €CJIM MPU TEX e HANPSIKEHHOCTSX DJIEK -
TpoMarauTHoro noisi E u H mapamerpsl cpenpl - OTHOCUTENbHAS TUAJIEKTpUUEcKasl MPOHUIIAEMOCTh U
MIPOBOJUMOCTH CPEJIbl G - YBEIUYUTD B 4 pa3a

a )TOK IPOBOJIMMOCTH HE U3MEHUTCS , TOK CMEILIEHUS], YBEIHUUUTCS B 2 pa3a

0 )TOK MPOBOJMMOCTHU U TOK CMEIICHUS HE U3MEHSTCS

B) TOK ITPOBOJIMMOCTH U TOK CMEILIEHUs yBenuJarcs B 4 pasa

') TOK CMEILEHUS HE U3MEHUTCS, TOK MPOBOJAUMOCTH YBEIUUHUTCS B 2 pasza

5. KaxoBa B3aumnast opueHTanus BekropoB E, H u BonHoBOro Bekropa K B miockoil ogHOpoaHOM
BOJIHE

a) BCE TPU BEKTOpPa B3aUMHO OPTOTOHAIBHBI U 00Pa3yIOT JIEBYIO TPOUKY BEKTOPOB

0) BCEe TpU BEKTOpa B3aMMHO OPTOTOHAJILHBI K 00Pa3yIOT MPABYIO TPOUKY BEKTOPOB

B) BekTopsl E u H mapannensHbl, 06a BEeKTOpa OpTOroHadbHbBI BeKTOpy K

I') BCE TPU BEKTOpa MapaljiebHbl

6. Kak u3MeHUTCS CKOPOCTh AJIEKTPOMAarHUTHOM BOJIHBI B (DEPPORNIEKTPUKE, €CIM MAarHUTHYIO U
TURJIEKTPUYECKYIO IPOHUIIAEMOCTH CPEIbl YBEIHUUTH B UETHIPE pasa.

a) YBEJIMYUTCSA B 4 pasza

0) ymeHbIIUTCS B 4 paza

B) YMEHBIIUTCS B 16 pa3

I') OCTAHETCSl HEU3MEHHOU

7. Ha xakoil yrosl IOBEpHETCS BEKTOP HAIPSKEHHOCTU JIEKTPUYECKOIO IO 3JIEKTPOMATHUTHON
BOJIHBI C KPYrOBOM MOJISIpU3ALMEN TIPU MPOXOKIAECHUH paccTosHus 0.1 M, ecii CKOpOCTh pacnpocTpaHe-
HUs BOJIHBI paBHa 3+10 8 M/c, a yacToTa konebanuit Bonusl f =1 I'T

a) 90 rpan.

0) 360 rpan.

B)120 rpan.

r) 60 rpag

8. Ha rpanuny pasnena IBYX AMAJIEKTPUYECKUX Cpel MagaeT moi yrioMm bproctepa snekrpomar-
HUTHasl BOJTHA, UMCIOIIAs TIPaBYIO KPYTOBYIO NoJsipu3anuio. Kakoii Oyaet mossipu3amus OTpakeHHOW BOJ-
HBI

a) JTJMHEWHAas TOPU30HTAIbHAS

0) mpaBasi Kpyrosas

B) JIeBasi Kpyrosas

T') TUHEiHas BepTUKaIbHAs

9. BepTuKaJIbHO NOJISPU30BaHHAs JIEKTPOMAarHUTHAs BOJIHA [IQAAET HA TPAHULly pa3zeiia ABYX -
ANEKTPUKOB 1o yriioM bproctepa. Kakum mipu a3Tom OyaeT kodhPuimeHT oTpakeHus

a) 1/2

0)0

B) 1

r) 1/3

10. Kak u3meHHTCS INTyOMHA MPOHUKHOBEHUS DJIEKTPOMArHUTHOTO MOJSl B MPOBOSILYIO CpEmdy,
€CJIM IPOBOAMMOCTb CPEJIbl G YBEJIIMYUTCS B UETHIPE pas3a

a) YBEJIMYUTCSA B 4 pasza

0) yMeHbIIUTCS B 2 pa3a

B) YMEHBIIHUTCS B 4 pasza

I') yBEJIMUUTCS B 2 pas3a
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11.ITpu KaKUX COOTHOIICHHUS MEXKIY MPOHHUIIAEMOCTSIMHU JIBYX cpell KO3 UIIMEHT OTPaKeHUs OT
UX IpaHULbl pasaena oyner paseH 0

a) el=€2; pl u p2 - moOsie

0) ul/el ; pu2/e2

B) el nl=g2s u2

r)ul =pu2, el u €2 - moObie

12. Kakumu mapamerpaMu HEOOXOIMMO pacrioiaraTh Mpy OMPEASTICHUH ONMKHEH W TalbHeH 30H
u3nydeHus aunois ['epua

a) mapaMeTpaMH CpeIbl

0) BUIOM TIOJISIPU3AIUH H3ITyqaTeIsI

B) IJIMHOW BOJIHBI U3JTydaTess

I') pa3MEPOM HU3IIy4aTels

13. B kakoM HampaBlieHUHU OTCYTCTBYET M3JIy4eHHUE AUNONA ['epia, K KOTOpoMy MOABEACHA MOLI-
HOCTbL CHT'Hajia

a) BJIOJIb OCH JIUTIOJIS

0) MepIeHINKYISIPHO OCH JTUITOJS

B) IOJ1 yIJioM 45 rpaj. K OCU AUMONS

T') BO BCEX HAIPABJICHUIX U3TYUCHUE CYIIECTBYET

14. Kakue BOJIHBI MOTYT paclpOCTPAHATHCS B MPSAMOYTOJIBHOM BOJIHOBO/IE
a) T-BonHbI

6) E-Bonbl u H-BOMTHEI

B) T-BonHbI 1 E-BONHBI

r) T-BoHBI 1 H-BOMTHBI

15. Kak opueHTHpOBaH BOJTHOBOW BEKTOp K OTHOCHTEIHLHO BOJHOBOTO ()POHTA TUIOCKOM 3JIEKTPO-
MarHuTHOU BOJIHBI.

a) IEPIEeHIUKYISIPEH (PPOHTY BOJTHBI

0) mapaneneH GpoOHTY BOJIHBI

B) HampagJieH o yriaoM 60 rpaja K mIoCcKoCTH (POHTA BOJTHBI

I') HalpaBJIeH MO/ YoM 45 Tpaj K IUIOCKOCTH ()POHTA BOJTHBI

16. BOnu3u rpaHmiibl pa3zaena qByX Cpel 3aJ1aHo CleAyloliee pacupeaeneHue Bekrtopa D :
D1=5x0+5yOmpu x>0 D1=4 + x0 +3 » yO npu x <0

Kakue u3 npuBeieHHBIX YTBEP)KIACHUI BEPHBI

a) B OJTHOM M3 CpeJl MPUCYTCTBYET OOBEMHBIN 3apsiT

0) oaHa U3 cpex 00s3aTeIBHO AaHU30TPOITHA

B) B 00€HX Cpe/lax MPUCYTCTBYIOT OOBEMHBIC 3apsiabl

T') Ha TPaHUIle pa3iena Cpel eCTh MOBEPXHOCTHBIHN 3apsi

17. KakoBa OCHOBHasl BOJIHA IPSIMOYTOJIbHOT'O BOJTHOBOZA
a) HI1
6) H10
B) E11
r) E12

18. KakoBo ¢usnueckoe coaepkanue Bekropa IloitHTHHTa
a) TUIOTHOCTHh MOIITHOCTH 3JIEKTPOMArHUTHOM BOJTHBI

0 )aHEprus >MEKTPOMArHUTHON BOJHBI

B) MOIITHOCTB 3JICKTPOMAarHUTHOH BOJTHBI

I') CKOPOCTh 3JIEKTPOMArHUTHOM BOJIHBI
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19. JlaiiTe onpeneneHne TOKy CMEIIEHUs

a) TOK CMEIICHHUS - 9TO BEINYKHA, TPONOPIHMOHANBHAS CKOPOCTH M3MEHEHUS IEPEMEHHOTO AJIeK -
TPUYECKOT'O TMOJISl B TUDJICKTPUKE HITH BaKyyMe

0) TOK CMEIIEHHS - 3TO BEIMYHMHA, TIPOIIOPIIMOHATIBHAS CKOPOCTH MEPEMENICHNUS 3apsDKEHHBIX Ya-
CTHII B BaKyyMe

B) TOK CMEMICHUS - 3TO BEIMYMHA, MPOMOPIHOHATIbHAS YaCTOTE M3MEHEHHS IEPEMEHHOTO JJICK-
TPUYECKOT'O TOJISl B TUDJICKTPUKE HITH BaKyyMe

20. Kak u3MeHUTCS pe30HaHCHAs 4acTOTa PE30HATOpA IPYU 3alIOJTHEHUH €T0 JUIEKTPUKOM

a) pe30HaHCHas YaCcTOTa pe30HaTOpa HE U3MEHUTCS

0) pe3oHaHCHAs YacTOTa Pe30HATOPA C AUAIEKTPUKOM YMEHBIUIUTCS M0 OTHOIICHHUIO K YacTOTe pe-
30HaTopa 0e3 AUAJIEKTPUKA

B) pE30HAHCHAsI YacTOTa PE30HATOpA C AMDJIEKTPUKOM YBEJIUYUTCS MO OTHOIIEHHIO K 4acTOTE pe-
30HaTopa 0e3 AMAJIEKTPUKA

21. Y maremaTtuuecky KOPPEKTHON MOCTAHOBKH 33J]audl PEeIICHHE JOJKHO!

a) CYIIIECTBOBATh,

0) OBITh CTMHCTBCHHBIM,

B) OBITh YCTOWYNBBIM,

I') HETPEepBhIBHBIM 00pa30M 3aBHCETh OT MapaMeTpPoOB 3a7ayd M HEOOXOAMMBIX IOMOJHHUTEIbHBIX
YCJIOBUU.

22. I'paHUYHBIE YCIOBUS — 3TO YCIIOBUSL:

a) Ha TpaHuIle pasjena AByX cpes,

0) Ha CTBIKE ABYX JTUHHH C Pa3HBIMU MTapaMeTpaMHu,

B) Ha KOHIIAX OTpe3Ka JMHHUHU Mepelau,

T') THA TIOBEPXHOCTHU 3aMKHYTON 00JIaCTH, B KOTOPOH MPOTEKAET MPOLIece

23. HauanbHbl€ yCIOBUS — 3TO YCIOBHUS:

a) B Ha4aJe OTpe3Ka JIMHUU TIepeIadH,

0) Ha TOBEPXHOCTHU MPOBOJHUKA JINHUU TIepejaull B HAYaJIbHbI MOMEHT BPEMEHH,

B) Ha TpaHULIe 00JIaCTH, B KOTOPOH MPOTEKAET MePEMEHHBIN BO BPEMEHH MPOILIECC,

T) JUIsl IEPEMEHHOT0 BO BPEMEHHU Tpoliecca B HAYaIbHbII MOMEHT BPEMEHH.

24. B MeTozie pa3lesieHus IepeMEeHHBIX (QYHKITHSI TBYX HE3aBHCUMBIX IIEPEMEHHBIX MTPEICTABIISCT -
Ccsl B BUJIE:

a) OTHOIICHHS IBYX (PYHKITHH,

0) CyMMBI IBYX (YHKITHH,

B) IPOU3BEACHUS ABYX (QYHKIIUH,

T') CBEPTKU (PYHKITUI.

25. HTeTpabHBIMU HA3BIBAIOTCS YPABHEHHS, B KOTOPHIX HEM3BECTHAS (DYHKITHUS:

a) BXOJWT 10J1 3HaK nuddepeHnmana,

0) BXOIUT T0JT 3HAK MHTETpaa,

B) MOXET BXOJUTH TIOJ] 3HAK UHTETpalia WK ObITh BHE €T0,

') MOXET BXOJHTB O] 3HAK UHTETpaja u ObITh BHE €TO.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
. Onpenenenye 3EKTPOMarHUTHOTO TOJIS.
. BEeKTOpBI 351EKTpUYECKOro MOoJIs.
. BEeKTOpBI MarHUTHOTO NOJIA.
. YpaBHeHust MakcBesuia B UHTErpaibHOM opme
. IlepBoe ypaBHeHrne MakcBeiia: OJIHbINA TOK U MarHUTHOE T10JIE.
. [1onHBIN TOK U €r0 COCTABIISIFOLIHE.
. Bropoe ypaBHeHne MakcBenia: 00001IEHHBIH 3aKOH JIEKTPOMArHUTHOM MHAYKIIUH.
. TpeTbe ypaBHeHHE MakcBesia: 3JIEKTPUUYECKOE MOJIE U 3aPSJIbI.
. UerBepToe ypaBHEeHHE MakcBesuia: HEIPEPHIBHOCTD CUJIOBBIX JIMHUM MarHUTHOT'O TOJISL.
10. YpaBuenuss Makcpeinna B quddepeHunanbHoi hopme.
11. MaTepuanbHble ypaBHEHHUS.

O 01N DN B W~
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12. I'paHnuHBIE yCIIOBUS AJI1 HOPMAJIBHBIX COCTABIIAIOIINX 3JEKTPUUYECKOTO MOJIS.

13.I'pannuHbIE yCIOBUSA ISl HOPMAJIbHBIX COCTABISAIOIIMX MAarHUTHOTO ITOJIS.

14. I'pannuHbIE YCIOBUS ISl TAHTEHLIUATBHBIX COCTABIISIONINX IEKTPHUUECKOTO MOJIA.

15. I'pannuHbIE YCIOBUS Ul TAHT€HIUAIBHBIX COCTABIIIOIINX MarHUTHOTO TTOJIS.

16. 3axon xoyns-Jlenua

17. bananc sHepruu snexkrpoMarautHoro noss. Bekrop [loiiHTHHTa

18. MoHOXpOMAaTHYECKOE M0JI€, METO KOMILIEKCHBIX aMILTUTY] .

19. YpaBuenus MakcBeiia B KOMIUIEKCHOU (hopme.

20. KoMIuIeKCHBIE TUAIIEKTPUYECKasi U MarHUTHAsl IPOHULIAEMOCTb CPEIBI.

6.4. [Imockue BOJIHBI B OTHOPOJHBIX Cpeaax

21. BoHOBBIE ypaBHEHUS U UX PELICHUE.

22. BoHOBOM XapakTep 3JIE€KTPOMAarHUTHOTO noJist. [imockue BoIHbI

23. O61ee BeIpayKeHHE IS MOJIS TUIOCKOM BOJIHBI, PACIIPOCTPAHSIOIECHCS B

IIPOU3BOJIBHOM HAIPABJICHHH.

24. XapaKkTeprCTUYECKOE CONPOTUBIIEHUE CPEIBI

25. B3auMHasi opueHTalys BEKTOPOB TOJISI M BOJTHOBOT'O BEKTOPA.

34. JIuneitHast nonspuzanus 3EKTPOMAarHUTHBIX BOJIH.

26. KpyroBasi 1 3JutMITAYECKAs TOJISIPU3ALMU AJIEKTPOMArHUTHBIX BOJIH.

27. Ilnockue 351eKTpOMarHUTHBIE BOJIHBI B U30TPOMHBIX MOIVIOMIAIOIINX CPEAAX

28. 3aTyxaHue 3JIEKTPOMArHUTHBIX BOJIH

29. BotHOBOE 4MCIIO B MOIVIOMIAIOIINX CPEAax

30. [I;mockue BOJTHBI B JUAJIEKTPUKE

31. Ilnockue BOJIHBI B TPOBOJHUKE.

32. HopManbsHOE majieHue miI0CKOM BOJIHBI Ha TpaHuUIly paszaeia 1Byx cpen @opmyisl Openens.

33. HaxsioHHO€ najicHHe IUIOCKUX BOJH Ha I'paHuLly paszaena aByx cpel @opmynsl @penenst st
TOPU30HTAJIBHO U BEPTUKAIBHO MOJISIPU30BAHHBIX BOJIH

34. IlonHoe OTpaskeHUE OT AUAIEKTPpUUIECKON TpaHulbl. [1ockne HeoOHOPOJHBIE BOJIHBI

35. HakyioHHOE majieHue MIOCKUX AJEKTPOMAarHUTHBIX BOJIH HA TPAHUILY C TUAJIECKTPUKOM. YTOI
bprocrepa

36. IlonsiTue o HampasJstomei cucteme. Kinaccuduxarus HanmpaBsieMbIX BOJIH

37. YcnoBus pacnipoCcTpaHEHUs MIEKTPOMAarHUTHBIX BOJIH B HAIIPaBIIAIOIIUX cUC Temax. Kputnue-
CKasl 4aCTOTa, KPUTUYECKAs JJIMHA BOJIHBI

38. CBs13p MEXy MPOAOIBHBIMU U NONEPEUYHBIMU COCTABIIIOIIMMU MOJISI B OJHOPOJHON Hampas-
JSIOIIEH CHCTEME

39.1IpssMoyrosbHbIi BOTHOBOA. E- BosiHEl 1 H- BOJIHBI B IPSMOYTOJIBHOM BOJIHOBOJIE

40. OcHOBHas BOJIHA IPSIMOYTOJIBHOTO BOJIHOBO/IA, €€ CTPYKTYpa MOJIsl U MapaMeTphbl

41 Crpykryps! E n H noneii B npsiMoyroiabHOM pe30HATOPE.

42. I[ToctaHoBKa 3a7a4i 00 U3ITYYECHUHU. DINCKTPOIUHAMUYECKHIE TTOTEHITAATIBI.

43. YpaBHEHHUs 17151 DJIEKTPOAMHAMUYECKUX TTOTEHIIMAJIOB.

44. OnpegeneHue MEKTPOAUHAMUYECKUX MTOTEHIIUAJIOB MO 3aJaHHBIM 3apsaM U TOKaM

45. DneMeHTapHbIN AIEKTPUUECKUI U3ITy4aTeNb.

46. [Tone >nMeKTpUIECKOro U3IydaTels B OJMKHEH U nanbHel 30Hax. J[marpamma HanpaBJICHHOCTH
AIIEKTpUUECKOro u3iny4daresst. COpoTUBIECHNUE U3TYyYEHUS.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
OcHOBHBIE YpaBHCHUSA SJICKTPOMArHUTHOI'O I10JIA

DHeprus U MOILIHOCTb 3IEKTPOMArHUTHBIX MOJIEH
OcHOBHbIE TEOPEMBI U IPUHIUIIBI B TEOPUU TAPMOHUYECKUX MOJIEH
[Inockue 3neKTpOMarHuTHbIE BOJIHBI B OJHOPOIHBIX CpENax

OTpakeHue U MpesIoMIIEHUS TUIOCKUX BOJIH HAa FPAaHULIE pa3jiena IBYyX Cpel
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SHCKTpOMaI‘HI/ITHBIG BOJIHBI B HAITPABJIAIOIIUX CUCTEMAX

DNeKTpoMarHuTHbIE KoJieOaHusl B 0OBEeMHBIX pe30HaTopax

14.1.4. 3auér

Bonpocsl 115 3auera

1. MeTtozapl MaTeMaTHYECKON (PU3UKU

2. MaremaTtnueckas Mozeib. YeTbIpe aTara MaTeMaTH4eCKOrO0 MOJIETIMPOBAHMS

3. OcHOBHBIE YpaBHEHUSI MaTeMaTUYECKON (PU3UKHU

4. MaremaTtu4ecKku KOppeKTHas MOCTaHOBKa 3a/1a4u. [ToHsTHE yCcTONUMBOCTH peLieHHs

5. YpaBHeHHe TUIIEPOOIMYECKOTO TUIIA U IPOLIECChI, KOTOPHIE OHO OMUCHIBAET

6. CBOOOHbIE U BBIHYKICHHbIE KOleOaHus

7. Cxema pemenus 3agaun Komm a1 HeorpaHuueHHOU cTpyHbl. Dusnueckast HHTEpIpeTanus pe-
nieHus 3a1a4u Ko 11 HeorpaHn4eHHOM CTPYHBI

8. IIpsimast u oOpaTHast BoaHbI. BonHbl oTkiIoHEeHU. BonHbl nMnynsca

9. Cytp MeTona Dypbe pa3aeneHus nepeMeHHbIX

10. TTocTaHoBKa 3a7jaui 0 CBOOOHBIX KOJIEOAHHUSIX OTPaHUYEHHON CTpyHbl. CXema peleHus 3a/1a-
Y1 0 CBOOO/IHBIX KOJ€0aHUAX OrPaHUYEHHOMN CTPYHbI

11. 3anava [ typma-JInyBusmis

12. CoGcTBeHHBIC YKCIIa M COOCTBEHHBIC (DYHKIIMH 33/1a4l O CBOOOTHBIX KOJICOAHMSIX OTpaHUYCH-
HOM CTPYHBI

13. Konebanusi OCHOBHOTO U BBICILIETO TUIIOB

14. Cxema pemieHus 3aa41 O BHIHY)KJICHHBIX KOJI€OaHUAX OrpaHUYEHHOMN CTPYHBI

15. BriBoz cucTembl TenerpadHbIX ypaBHEHUH

16. Cxema pemieHus TesnerpadHoOro ypaBHeHus B ciiyyae JMHUM 0e3 notepb.Cxema pelrieHus Tesie-
rpadHOro ypaBHeHHUsl B clly4yae JIMHUU 0€3 UCKaKeHUI

17. IlocTaHOBKa 3aJjauyl O BKJIIOYEHUH JTUHUM . CXeMa peleHus 3aau O BKIIOYEHNUN JIMHUN

18. ®dusnyeckas UHTEpIpPETAUs PEIICHHS 33/1a4M O BKJIIFOUCHUH JIMHUU

19. ®dusnueckue aHaIOruM B 3a7a4aX MOJEINPOBAHUS

20. YpaBHeHuUs 1apaboIMueCKOro TUIA U MPOLIECCHl, KOTOPbIE OHU OMMCHIBAIOT

21. HavanpHble M IpaHUYHbBIE YCIOBUS B 33/1a4aX TEILUIONPOBOJHOCTU

22. IlocTaHOBKa 3a/1a4 TEMJIOTIPOBOIHOCTH

23. IloctanoBKa 3a1a4u AU (y3UH U CXEMBbI €€ PELIeHUs B YaCTHBIX CIIydyasx

24. Cxema peuleHMs 3a7aull TEIUIONPOBOJHOCTU JUIsl HEOTPAaHUYEHHOIO CTepKHSA. Bun pemenus
3a]1a4y TEIUIONPOBOJHOCTHU JJI1 HEOTPAHUYEHHOTO CTEPHKHS

25. ®yHKIMS MIHOBEHHOTO TOYEYHOI'O0 MCTOYHMKA 33Ja4M TEIUIONPOBOIHOCTH JJIsI HEOTPaHUYEH-
HOT'O CTEPXKHS

26. Cxema peleHus 3aJjaud TEIUIONPOBOJHOCTH 0€3 HayaJIbHBIX YCIOBUHM JJIi HEOTPAHUUYEHHOTO
CTEPIKHSA

27. IlpuHOMII MAKCUMAaJIbHOIO 3HA4YECHMsS B 3a/Jade TEIUIONPOBOJHOCTH Uil HEOTPAaHUYEHHOTO
CTEPIKHSA

28. IlocTaHoBKa 3a1a4 TEIJIOMPOBOIHOCTH JIJIsi OTPAaHMUEHHOTO cTep kHs. CxeMa perieHus 3aaa-
YM TEIUIONPOBOAHOCTH /ISl OTPAaHUYEHHOIO CTEPIKHS

29. YpaBHEHHE UIMIITUYECKOTO TUIIA U IPOLECCHI, KOTOPBIE OHO OIHCHIBAET

30. YpaBuenus Jlamnaca u Ilyaccona

31. ITocTaHOBKa TpeX THUIIOB IPAHUYHBIX 3a7a4 A1 ypaBHeHus Jlamnaca

32. YpaBuenue ['enpmronbiia, NpeacTaBiIeHUe ero pemenus yepes Gpyukuuro ['puna

33. Jlenbta - ¢pynkius upaka 1 €€ OCHOBHBIE CBOMCTBA

34. YpaBuenue ['enbmromnsua s pyHkuuu ['puna

35. Ionsitue omnomepuo pynkumu ['puna 3amaun ltypma — JImyBuiis u ee cBoicTBa. Cxema
HaxoxeHus pynkuuu 'puna 3agaun L typma — JlnyBumis

36. Pemienue 3a1aun 0 TapMOHUYECKUX KOJIEOAHUSIX CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMU O] 1€ -
CTBUEM BHEIIHEN CHIIbI

37. llocTpoenne nBymepuo pynkunu ['puna ypaBHeHus [ 'enbMrosbiia B BUAE pa3ioKeHUS 110 O]1-
HOMEpHBIM (yHKLUAM [ prHa
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38. IIpencraBnenue aBymepHoil Gpynkimu ['puna ypaBHeHus ['enpMromnbiia yepe3 XxapakrepucTuie-
ckue ¢pyHkuu ['puna

39. Meron Jlamiaca acCMMOTOTHYECKOM OLIEHKH MHTETPAJIOB

40. Metoa nepeBajia ACUMITOTUHYECKON OIEHKU MHTETPAJIOB B KOMIUIEKCHOM MJIOCKOCTH

41. TlonsiTue cONMMTOHA M HEOOXOAMMBIE YCIOBHUS €ro cymecTBoBaHus. COIMTOH, €ro MCTOPHS,
IIPUMEPBI, IEPCIEKTUBBI UCITOJI30BAHUS COJIMTOHHBIX PEKUMOB

42. HenuHelinple TMHUM Nlepenadn, ypaBHeHue Kopresera — ne Bpusa, ero coluToHHOE penieHue

43. OCHOBHBIE CBOMCTBA U MAPAMETPHI COTUTOHA

44. Henunelinoe ypasHenue lllpennnrepa, CONMUTOHBI B BOJIOKOHHOM CBETOBOJIE

45. UnTerpanbHble ypaBHEHHUS, TOHATHUSA, TUIIBI

46. UnTerpanbuble ypaBHeHus @penronsma u Bonbsreppa.

47. Teopembl @pearonbma. BeraucauTenbHble CXEMBI pellIeHUsI ypaBHEHUN Dpearonbma:

48. ITocTanoBKa 3aJja4 BapHAIIMOHHOTO UCUMCICHUSI U METO/IbI ee pemieHus: Cxema MeTo/a UHTe-
TPAIbHBIX MPEe0Opa3oBaHUI

14.1.5. Tembl J1a00opaTOpHBIX padoT

Pemenue kpaeBbIx 3ama4 Uit [udGepeHIaIbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOJHBIX METOIOM
KOHEUYHBIX Pa3HOCTEU

Pemmenue anredbpanueckux u auddepenunansueix ypasaenuit B cpene MATHCAD

HccnenoBanue COJIMTOHOB

Pemenne naTerpanbubix ypaBHeHUH PpearoibMa TEOPUU BOITHOBBIX IIPOLIECCOB

HccnenoBanue oTpakeHUs 2JIEKTPOMAarHUTHBIX BOJIH OT IT'PaHULIbI pa3jiesia IByX Cpef

HccnenoBanue noaspu3aliy 3J€KTPOMarHuTHBIX BOJIH

Uccnenosanne nunuii nepexaun CBY nuanazona

HccnenoBanue napameTpoB 00BbEMHOTO Pe30HATOpa MPSMOYTOJIBHOTO CEUSHHS

14.1.6. Tembl KypcOBBIX IPOEKTOB (pador)
PacueT niaHapHbIX ONITUYECKUX BOJIHOBOOB

Pacuer JUBJICKTPUUCCKUX BOJTHOBOAOB KPYIJIOIr0 CEUYCHUS IJIs1 BOJIH ONITHYCCKOI'O JUalla3oHa

Pacuer MHOrOCIOMHOTO JUBJICKTPUYCCKOro 3€pKajla ajid OTpaXCHUSA WU IIPOIIYCKaHHA BOJIH OIITH-
YCCKOI'o Juaria3oHa .

AHU30TpOMNHBIE cpeibl. PacpocTpaHeHne 3JeKTpOMarHUTHBIX BOJTH B HAMarHM4eHHOM (eppHure.

AHn30TponHbIe cpelpl. PacpocTpaHeHNe 2IEKTPOMAarHUTHBIX BOJIH B HAMarHUYEHHOM IU1a3Me.

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIUMBUYaJIbHO)
C napymeHusMu Pemenne nucTaHIMOHHBIX TECTOB, | [IpemMylecTBEHHO TUCTaHIIMOHHBIMU
OTOPHO- KOHTPOJIbHbIE Pa0OTHI, MUCbMEHHBIE METOJaMH
JIBUTATEJIBHOTO CaMOCTOSITENIbHbIE PaOOTHI, BOMPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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