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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilenbro npenoaBaHus AUCLUUIIINHBI « DJIIEKTPOMArHUTHBIE I1OJISI ¥ BOJIHBI» SIBJISIETCS OCBOEHUE
CTYJIEHTaMH OCHOB TEOpPHH DJIEKTPOMArHUTHOTO TIOJS; M3yUYeHHE OCOOCHHOCTEH CTPYKTYpPHI
3JIEKTPOMArHUTHBIX BOJIH, PACIPOCTPAHSAIOIMIUNXCS B Pa3JIMYHBIX Cpelax M HaIPABIAIOLIUX CUCTEMAX;
TeHJCHIUH pa3BUTUS WHPOKOMMYHHMKALUMOHHBIX TEXHOJOTHH M CHUCTEM CBS3M, CBA3aHHBIX C
3JIEKTPOMArHUTHBIM IIOJIEM.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHUe y CTYJEHTOB 3HAHUW, HAaBBIKOB U YMEHHW, MO3BOJAIONIMX MNPOBOJIUTH
CaMOCTOSITENIbHBIN aHaIN3 3JIEKTPOMATHUTHBIX MPOLIECCOB, MPOUCXOAAIIUX B PA3IMUHBIX Cpeaax.

2. Ilpuobperenue 3HaHUI U HaBBIKOB, HEOOXOJUMBIX KakK JIJIsl OCYIECTBIEHUS MMOMCKA U aHAIHN3a
nH(popManuy B 00JaCTH NEKTPOAUHAMUKH MTPU MPOSKTUPOBAHUYU CPEJCTB U CETEH CBSI3U.

3. llpuobpeTeHne 3HAHUKW W HABBIKOB, HEOOXOJAMMBIX JJIsi TPAMOTHOMW JKCILIyaTalluu
TEJIEKOMMYHUKALMOHHOMN anmnapaTyphl.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yactp O01oka qucruiuind: O0s3aTebHast 4acTh.

Monayns mucuurinHa: Moaysabs HanpaBiaeHHOCTH (poduiist) (major).

HNunexe nucuumiuael: b1.0.5.5.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaTbl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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YK-1. Cnocoben
OCYLIECTBIISATH IIOUCK,
KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOpMaIH,
NPUMEHSTH CUCTEMHBIH
MOJXOJ JIsl pELICHUS
MIOCTaBJICHHBIX 3aJa4

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

3HaeT TeHACHLIUN Pa3BUTHUS B 001acTu
MH(POKOMMYHHUKAITMOHHBIX TEXHOJIOTUH U
CUCTEM CBSI3U; OCHOBHBIE ITOHATHUS
AJIEKTPOIMHAMUKH; OCHOBHbBIE YpaBHEHMUS,
ONMCHIBAIOLIUE 3JIEKTPOMAarHUTHOE TI0JIE U
SHEPreTUUECKUE COOTHOILLIEHUS B HEM;
METOJIMKU cOOpa 1 aHaiIu3a HHPOpMALUH JIIs
IIPOEKTUPOBAHMSI CPEJICTB U CETEH CBSI3U U UX
AJIEMEHTOB Ha OCHOBE JIEKTPOMAarHUTHBIX
SIBJICHUI

VK-1.2. YMmeeT npuMeHsITh
METOJMKH MTOUCKa, cOopa u
00paboTku nHpOpMaIuu,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(bOpMalnu, NOTYy4YEeHHOU U3
pa3HbIX UCTOYHUKOB

YMeeT npoBOAUTE aHAIN3 TEXHUYECKOU
nH(pOpMallMU B paMKaX TEMaTHKHU MPOEKTOB,
CBSA3aHHBIX C ANEKTPOMArHUTHBIMU
SIBJICHUSIMU; OCYIIECTBIISATH TOUCK U aHAIHU3
nH(popMaInuu B 00J1aCTH JEKTPOTUHAMUKH,
MIPE/ICTaBJICHHON B PA3IMYHBIX
OTEUYECTBEHHBIX U 3apyOeKHBIX UICTOYHHKAX
JUTSI IPOEKTUPOBAHUS CPECTB U CETEH CBS3M.

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT 0 aHajIu3a U
CHHTE3a HH(pOpMaLUH,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHOCO0OEH reHepupOoBaTh
pas3uYHbIC BAPUAHTEI
peleHHsI TOCTABICHHBIX
3a1a4

Bnaneet HaBbIKaMu pa60TBI C TEXHUYECKOM
HOKYMGHTaHHeﬁ, B TOM YHUCIJIC, ITPU ITOUCKE
I/IH(I)OpMaI_II/II/I B OTCUCCTBCHHBIX U
3apy6e)i(HBIX HCTOYHHUKAX, CBSI3aHHOM C
SJICKTPOMArHUTHBIMU SBJICHUAMHA,; HABbIKAMU
pPacuCTOB JJICKTPOMArHUTHBIX IoJIek u BOJIH,
HCO6XO,Z[I/IMLIX IIpU aHaJIn3¢C I/IH(I)OpMElI_II/II/I JJIA
MMPOCKTUPOBAHUA CPCACTB U CEeTeM CBS3U U UX
9JICMCHTOB.

OobmenpodeccnoHaNbHBI

€ KOMIICTCHI MU

OIIK-1. Cnnocoben
UCIIOJIb30BaTh
MOJIO’KEHUS, 3aKOHBI U
METO/]Ibl €CTECTBEHHBIX
HAyK U MaTeMaTUKHU IS
pelieHus 3aaau
WHXXEHEPHOM
JESTEIIbHOCTH

OIIK-1.1. 3naer
(byHIaMEHTATBHBIC 3aKOHBI
€CTECTBEHHBIX HAYK U
MaTeMaTUKu

3HaeT OCHOBHBIE 3aKOHBI
QJICKTPOMArHeTu3ma.

OIIK-1.2. Ymeer
aHAJIM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHHS B
oOnactu GpU3MKH,
UCIIOJIb30BaTh HA MPAKTUKE
0a30BbIC 3HAHHS U METObI
bu3nYECKUX UCCIeTOBaHUM, a
TaK)Ke YMEET IPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

YMGCT aHaJII/ISI/IpOBaTB Hpoueccm U SIBJICHUA B
06HaCTI/I Z-)HCKTpOI[I/IHaMI/IKI/I 58 HpI/IMeHSITB Ha
HpaKTI/IKe METOAbI BHGKTPOIII/IHaMI/I‘-IeCKI/IX
HCCIICIOBAHUM.

OIIK-1.3. Brageer
HpaKTI/IqCCKI/IMI/I HaBbBIKaMH
pemeHI/m I/IH)KCHepHI)IX 3aa4

BnaneeT MPAKTUYCCKUMHU HABBIKAMU PCIICHUA
SJICKTPOAMHAMHWYCCKUX 3aaa4

IIpodeccnonanbHbie KOMIIETEHIIUA
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIHHBI cocTaBiseT 10 3aueTHbIx enunull, 360 akaqeMUIeCKIX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM Y4EOHOU JAeATEIbHOCTH MPEICTABICHO B

tabauue 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BHAaM y4eOHOU AesITeIbHOCTH
. Bcero CemecTpsbl
Bunel yueOHOI nesTenbHOCTH
4acoB |5 cemecTp |6 cemecTp|7 cemecTp

KonTakTHas aynuTopHas padora o0y4yaromuxcs ¢ 44 12 24 8
npenojasareyemM, Bcero
JIeKIIMOHHbBIE 3aHATUS 16 6 6 4
IIpaxkTHueckue 3aHATUS 10 4 2 4
JlaboparopHbie 3aHATHS 8 8
Kypcoas pabora 6 2 4
KontpomnbHbie paboThl 4 4
CamocrosiTesibHast padoTa 00yyawuuxcs, B T.4. 303 96 116 91
KOHTAKTHAasl BHEAYTUTOPHAsI padoTa 00y4yarommxcsi ¢
npenojasareyemM, Bcero
[ToaroroBka K TECTUPOBAHUIO 219 96 32 91
IToaroroBka k 3auery 48 48
[ToaroToBka K KOHTPOJIBHOM paboTe 16 16
Hammcanne otyera mo KypcoBoit padote 12 12
[ToaroroBka k mabopaTopHoit paboTe, HaMKCaHUE OTYETa 4 4
Hanucanue otdera no naboparopHoii padbote 4 4
IHoaroroBka mu crauya 3auera 4 4
IToaroTroBKa H caavya YK3aMeHA 9 9

Oo0mas TpyaoemkocTth (B yacax)| 360 108 144 108

Oo0mas TpynoeMKkocTh (B 3.€.) 10 3 4 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMIIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabnure 5.1.
Tabnuma 5.1 — Pazgenst (TeMbl) AUCHUILINHBL U BUABI YYEOHOH 1eATeIbHOCTH
Jlek. Cawm. Beero
HasBanus paznenos (Tem) SarL [Ipak. | JIa6. | Kypc. pad. 4acoB dopmupyemble
IUCIUAIUINHBI 4 > | 3aH., 4| pab. | pad. 4 ’ (6e3 KOMIIETEHIINU
3adera)
S cemecTp
1 BBeaenue B TUCIHUIIIIUHY 1 4 - 2 21 28 OIIK-1, YK-1
2 YpaBHEHUS THIIEPOOIMIECKOTO 2 - - 25 27 OIIK-1, YK-1
TUMA
3 YpaBHeHwHs mapaboImuecKoro 2 - - 25 27 OIIK-1, YK-1
TUTA
4 YpaBHEHUS JUTANITUYECKOTO Tuma | 1 - - 25 26 OIIK-1, YK-1
Hroro 3a cemectp| 6 4 0 2 96 108
6 cemecTp
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5 OCHOBHBIE ypaBHEHUS 1 2 - 4 18 29 OIIK-1, YK-1
AJIEKTPOMAarHUTHOTO IOJISI
6 DHeprus IEeKTPOMArHUTHOTO 1 - - 18 19 OIIK-1, YK-1
oJIst
7 DNeKTpOCTaTUYECKOE T0JIe 1 - - 16 17 OIIK-1, YK-1
8 O0mIe CBOMCTBA IEPEMEHHOTO 1 - - 16 17 OIIK-1, YK-1
AJIEKTPOMAarHUTHOTO IOJISI
9 IInockue 3neKTpOMarHUTHBIE 1 - 4 22 27 OIIK-1, YK-1
BOJIHBI B U30TPOITHBIX
HEOTpaHMYEHHBIX cpeaax
10 OtpaxkeHue u NpeaoOMICHHUE 1 - 4 26 31 OIIK-1, YK-1
TUTOCKUX 3JIEKTPOMArHUTHBIX BOJH
Ha IpaHUlIe pa3jiena AByX Cpea

Utoro 3a cemectp| 6 2 8 4 116 136

7 cemecTp

11 Hanpasnsiemble 1 - - - 31 32 OIIK-1, YK-1
AIIEKTPOMArHUTHBIC BOJHBI U
HATPABIISIONINE CHCTEMBI
12 DnekTpoMarHuTHbIE KoJieOaHUs 1 - - - 30 31 OIIK-1, YK-1
B 00BEMHBIX pe30HATOpax
13 NznydyeHue 3neKTpOMarHuTHBIX 2 4 - - 30 36 OIIK-1, YK-1
BOJIH

Hroro 3a cemectp| 4 4 0 0 91 99

Utoro| 16 10 8 6 303 343

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wmIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

TpynoemkocTs
HasBanus paznenoB | Coaeprkanue pa3aenos (TeM) JUCIHUTUIMHBI (B dopmupyemble
(TemM) TUCUIMIUTAHBI T.4. 10 JICKIUSM) (nexHomHHbIC KOMITCTEHITUH
3aHATHSA), 4
5 cemecTp

1 Beenenue B Crpyktypa, 00bEM, 3a1auu Kypca. OCHOBHBIE 1 OIIK-1, YVK-1
TUCIUTUIAHY MOHATHUSA U onpeneneHus. Matemarnyeckoe

MoaenupoBanue. Knaccudukanms

ypaBHEHUN MaTeMaTHUECKON (PU3UKH.

[TocTaHOBKa KpaeBbIX MaTEMATHUECKOU

(U3HUKYU U UX KOPPEKTHOCTb.

Hroro 1

2 YpaBHeHUs CoOcTBeHHbIE KOIeOaHMs OTPaHNYCHHON 2 OIIK-1, YK-1
rUnepOooInYEeCcKOro CTpyHBL. MeTo pa3fieneHus epeMeHHbIX.
THMa BrinyxaeHHbIC KOJIeOaHUST OTPAHUYECHHOMN

CTpYHBI. MeTO1 CyNepro3ulluy peieHHil.

BosnoBoe ypaBHeHue. dusnyeckue

aHAJIOTUU.

Htoro 2
5
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3 YpaBHeHust
napaboIUYECKOTO TUTIA

ITocTaHOBKa KpaeBBIX 3a/1a4 AJIs1 yPaBHEHUN
napabonuyeckoro tumna. 3aaada Ko aiis
HEeorpaHMYEHHOTo cTepkHs. KpaeBas 3amaga
JUIsL OTPAHUYEHHOIO cTepkKHA. DyHKIUSA
MT'HOBCHHOT'O TOUCYHOI'O HCTOYHHUKA.

OIIK-1, YK-1

Htoro

4 YpaBHeHUs
AJUTANITUYECKOTO TUIIA

VYpaBnenus Jlamnaca, [lyaccona,
I'enbmronsia. [locranoBka rpaHUYHBIX
3amad. EnuacTBeHHOCTD pemeHnid. OyHKIus
I'puna 11s ypaBHeHus I'enpMroisna.
IToHsATHE TOYEUHBIX HCTOYHUKOB.

OIIK-1, YK-1

Uroro

Uroro 3a cemectp

6 cemecTp

5 OcHOBHBIE
ypaBHEHUA
AJIEKTPOMATrHUTHOTO
IOJIA

[Ipenmer u conepxanue kypca. Bexktopsl
AJIEKTPOMAarHUTHOTO TIOJISL.

JIpsiekTpudeckas 1 MarHUTHAst
MIPOHUIIAEMOCTH cpe/ibl. OCHOBHBIE
YPaBHEHHUSI AJIEKTPOMArHUTHOTO MOJIS —
ypaBHeHus MakcBemia. .MarepuanbHble
ypaBHeHUs U kiaccudukanus cpen. [lons Ha
rpaHuuax paszaeina cpen. [ pannunsie
YCIJIOBUS JJ11 BEKTOPOB JIEKTPOMAarHuTHOTO
noJis. I'paHUYHbIE YCIOBUS HA IOBEPXHOCTH
UJ€aIbHOTO MPOBOIHUKA

OIIK-1, YK-1

Htoro

6 DHeprus
3JIEKTPOMArHUTHOTO
HOJISt

3axon Jxoynsa-Jlenna B quddepeHnmnanbHoi
¢dopme. YpaBHeHus GanaHca Jyis
MIHOBEHHBIX 3HaU€HUI MoUIHOCTU. Bextop
[loitaTHHra. CpenHue 3a Nepuo 3HaUYEHUs
9HEPreTUYECKUX XapaKTEPUCTUK
[IEPEMEHHOT0 3JIEKTPOMATHUTHOTO MOJIS.
CKopocCTh EpeHoca SHEPTUU
AJIEKTPOMAarHUTHBIX

IIOJICH.

OIIK-1, YK-1

Uroro

7 DAEKTpOCTaTHYECKOE
nosne

VYpaBHenust MakcBenia ajist
AJIEKTPOCTATHUECKOTO TIOJIS.
DIJIEKTPOCTATUUECKUI
noTeHIMan. [ paHuYHbIC YCIOBUS B
anekTpocratuke.OnpeneneHre moTeHIana
110 33JJaHHOMY pacIpe/IeJICHUIO 3apsa.
[Tpuniun cynepno3uuu. Y paBHEHUS 115
AJIEKTPOCTATHYECKOTO MOTEHIIHANIA.
OcHoBHas 3a71a4a JIEKTPOCTATUKU. MeTo bl
penieHus 3a1a4 JIeKTPOCTaTUKH. EMKOCTB.
KonneHcarop B 3JIeKTpOCTaTHKE.

OIIK-1, YK-1

Hroro
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8 OOuIue cBoMcTBa
MIEPEMEHHOTO
AJIEKTPOMATrHUTHOTO
IOJIA

I'apmonmnueckue xonebanus. Y paBHEHUS
Makcsesuia 1 TApMOHUYECKHUX
KoJsiebanuii. KoMIiekcHbIe aMIUTUTY bl
nosieii. KoMIuiekcHble TUaneKTpudecKas u
MarHuTHas MPOHULIAEMOCTHU CPEJIbI.
MarsuTHbIE TOKH U 3apsiibl. Y paBHEHUSA
MakcBesuia ¢ yueToM MarHUTHBIX TOKOB U
3apsA0B. [IpuHIMN nepecTaHOBOYHOM
JIBOMICTBEHHOCTHU ypaBHEeHUN MakcBeia.
Teopema eqMHCTBEHHOCTH AJIsl BHYTPEHHEHN U
BHEIIHEH 3a/1a4 3JIEKTPOIMHAMUKHU.
[IpuHuMn sxBUBajIeHTHOCTHU. JIleMMa
Jlopenua. Teopema B3aUMHOCTH.

OIIK-1, YK-1

Htoro

9 ITnockue
AIIEKTPOMArHUTHBIC
BOJIHBI B H30TPOIIHBIX
HEOTPaHMYEHHBIX
cpenax

BonHOoBO# XapakTep NepeMEHHOT0
3JIEKTPOMAarHUTHOIO IOJIs. Y paBHEHUSA
I'ensmronsna. Inockue BOIHBI U UX
XapaKTEePUCTUKU. BOIHOBOE UnCIIO U
BOJIHOBOU BEKTOP. PpOHT BOIHBL. B3anmuas
OpHEHTALMs BEKTOPOB I10JIS U BOJIHOBOT'O
BEKTOpa B cpejie 6e3 nmorepb. BonHosoe
conporusieHue cpensl. Iomsapuzanus
3JIEKTPOMATrHUTHBIX BOJIH.
DneKTpOMarHuTHBIE BOJIHBI B CpPElax ¢
norepsimMu. Koapdurmenr 3atyxanus.

OIIK-1, YK-1

Uroro

10 Otpaxkenue u
MPETOMIIEHUE TUIOCKUX
AIIEKTPOMArHUTHBIX
BOJIH Ha TPaHUIIE
paszzena AByX cpen

[Tanenue MI0CKON AIEKTPOMArHUTHOM
BOJIHBI Ha TPAHMILY pa3jieia IByX
TUDJIEKTPUYECKUX cpell. ['opu3oHTaIbHAS 1
BepTUKaJIbHAS ToJisipu3anuu. HopmansHOe
NaJieHre TII0OCKOW BOJIHBI Ha TPaHUILY
pazaena nByx cpen. @opmiisl Openens.
HaxionHOE mazieHre II0CKOM BOJIHEI Ha
rpaHully pasneina cpen. Yroia bprocrepa.
[TomHOTO OTpa’keHHME OT TPAHUIIBI Pa3eIa
JBYX IUAJEKTpUIecKux cpen. [Tnockas
HEOoJTHOpoAHAas BojHa. [lanenue miockoin
AJIEKTPOMArHUTHOW BOJTHBI HA TPAHUILY
pasnena AUdJISKTpUKa 1

norJontaronieit cpensl. [IpubnmkeHHbIe
rpaHUYHbIE ycIIoBUs JIeoHTOBHYA.

OIIK-1, YK-1

Hroro

Uroro 3a cemectp

7 cemecTp
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11 Hanpasnsiemble
AJIEKTPOMarHUTHbIE
BOJIHBI U
HaIpaBJISIOIUE
CUCTEMBI

[TonsTHE O HANPABIIAIONIUX CUCTEMAX.
HamnpasiisiemMble 371€KTpO-MarHUTHbIE BOJIHBI.
[TocrostnHas pacnpocTpaHeHus, Gpa3oBas
CKOpPOCTb U JUIMHA BOJIHBI B

nuHUM nepenayu. Kpurnueckas yacrora.
Knaccudukanus nanpasisiembix BosH : T, E,
n H —BouHsL. . [IpAMOyTOIBHBIN U

KpYTJblii METAJTINYECKHE BOJTHOBOBI.
Pemenue 1ByMepHOTo ypaBHEHUS
I'enpMrombia 1715 IpSMOYTOJIBHOTO
BoiHOBOJa. Bomnasl Tina E u Tnna H, ux
XapaKTEPUCTUKU U CTPYKTypa MO .
OcHOBHast BOJIHA MPSIMOYTOJILHOTO
BOJIHOBO/1a, €€ XaPAaKTEPUCTUKHU U
cTpyKTypa noiia. BeiOop nonepednnix
pa3MepoB U1l OJHOBOJIHOBOI'O pEXUMa
paboTel. PacyeT MOIIHOCTH, IEPEHOCUMOM
OCHOBHOMW BOJIHOM 4€pe3 MONEepPevHOe
cedyeHue BOJIHOBOA. [Ipumenenus
IPSIMOYTOJIbHBIX U KPYTJIbIX BOJHOBO/IOB

OIIK-1, YK-1

Htoro

12 DnexTpoMarHuTHbIE
K01e0aHnsI B 00bEMHBIX
pe3oHaTopax

Oo6wemuble pezoHaTopbl. OTpe30k
HaMpaBJSIONIEH CTPYKTYphl, OTpaHUYEHHBIN
METAJUIMYECKUMHU TOPLIEBBIMU
MIOBEPXHOCTSIMH, KaK p€30HATOp. AHAIN3
COOCTBEHHBIX KOJI€OAHUI B MOJIBIX
pe3oHaTtopax. [IpsmoyrosbHbie U
LWIMHAPUYEcKue pe3oHaropsl. Onpene-
JICHHE PE30HAHCHOM YacTOThI U JOOPOTHOCTH
00BbEeMHBIX pe3oHaTopoB. [Tonsarue 06
OTKPBITBIX U AUAJIEKTPHUUECKUX PE30HATOPAX.

OIIK-1, YK-1

Uroro

13 Uznyuenue
AIIEKTPOMArHUTHBIX
BOJIH

[TocranoBka 3a1auu 00 U3ITyUYEHUU.
VYpaBHuenust MakcBenia i 00J1acTu,
coJieprkalieil CTOpOHHME UCTOYHUKH.
HeonHopoaHbie BOTHOBBIE ypaBHEHUS
(ypaBuenus JlanmamGepa). BexropHblii 1
CKaJISIPHBII 3JIEKTPOAMHAMHYECKHE
noteHuuasnbl. HeoqHopoiHble BOJTHOBBIE
YpaBHEHHUS JUIsI SJIEKTPOAMHAMUYECKUX
MOTEHIINAJIOB U UX PEIICHUS.
3ana3apIBaroIIre MOTEHIIUABI.
DJIeMEHTapHbIA UCTOYHUK
AJIEKTPOMArHUTHOTO TOJIS U CBOMCTBA
BO30yX1aeMoi UM cheprIeCKOi BOJHBI.
DJIeMEHTapHBIE ANEKTPUUECKUN U
MarHUTHBIN U3JIy4aTean: CTPYKTypa Mmois,
JyarpamMmbl HalIPaBJIEHHOCTH,
COTIPOTHBIICHUE U3ITYUCHHUS.

OIIK-1, YK-1

Hroro

Uroro 3a cemectp
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Hroro 16

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0OT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0MIE 5.3.
Tabauna 5.3 — KourposapHblie paboTh

Ne .. | Bugisl KOHTpOsIbHBIX paboT | TpynoemMKoCTs, 4 @opMupyeEMbIE KOMIIETEHIIUN
6 cemecTp
1  |KontponsHas pabora 2 YK-1
2 |KonrtponbHas pabota 2 YK-1
Hroro 3a cemectp 4
Hroro 4

5.4. JlabopaTopHbIe 3aHATHSA

HaunmenoBanue nabopaTopHbIX paboT rpuBeieHo B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOPHBIX padboT

HasBanwus paznenos (Tem) HaumenoBanue nabopatopHbIX dopmupyemsbie
JTUCIUILTAHBI pabor Tpynoemocts, KOMIIETCHIINH
6 cemecTp
9 Ilmockue snexTpomarauTHele | MccrienoBanue nonsipusanuu 4 YK-1
BOJIHBI B U30TPOIIHBIX 3JICKTPOMArHUTHBIX BOJIH
HEOTrpaHUYEHHBIX cpeaax Utoro 4
10 Otpaxenue u npenomsienue |MccienoBanue oTpaxeHust 4 YK-1
MJIOCKUX 3JIEKTPOMArHUTHBIX 3JEKTPOMArHUTHBIX BOJIH OT
BOJIH Ha TpaHMIIE pa3/esia AByX |TpaHUIIbl pa3jiena IByX Cpej
cpen Hroro 4
Hroro 3a cemectp 8
Hroro 8
5.5. llpakT4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTHYECKUX 3aHATUH (CEMHUHAPOB) PUBEACHO B Tabmwuie 5.5.
Tabmuia 5.5 — HamMeHOBaHUE MPAKTUICCKUX 3aHITHIA (CEMUHAPORB)
Haspanwust paznenoB (Tem) HaumeHoBaHue NpakTUYECKUX T dopmupyemble
MUCIUAILINHBI 3aHATUN (CEMHHAPOB) PYLOCMKOCTD, | KOMIIETEHIIUHU
S cemecTp
1 BBeaenue B nuciuiinay | MaTeMaTuyeckoe MOJIeTMpOBaHHUE. 4 VYK-1
Knaccudukanust ypaBHeHHIA
MaTeMaTH4eCKON (U3HKH.
HUrtoro 4
Hroro 3a cemectp 4
6 cemecTp
5 OcHOBHBIE ypaBHEHUS VYpaBHeHusa Makcseiia B 2 YK-1
AJIEKTPOMATrHUTHOTO MOJISI HUHTErpaJIbHOU U
muddepeHanbHoN popmax.
MarepuanbHble ypaBHEHUs
Hroro 2
Hroro 3a cemectp 2

7 cemecTp
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13 Uznyuyenue Nznydyenue 35meKTpoMarHuTHBIX 4 VK-1
AJIEKTPOMATrHUTHBIX BOJIH BOJH ./{unons 'epna.
Hroro 4
Hroro 3a cemectp 4
Hroro 10

5.6. KypcoBasi padora

ConeprkaHue caMOCTOSTEIBHOM paboTHI U €€ TPYT0EMKOCTb, a TAKKe POPMHUPYEMbIe KOMIIETECHITHH
B paMKax BBITIOJIHEHUS! KypCOBOM paboThI IpeicTaBiIeHbl B TabauIe 5.6.

Tabnuna 5.6 — ConepkaHrue caMOCTOATEIbHOM paboThI U €€ TPYJIOEMKOCTh B paAMKaX BBIITOJIHEHUS
KYpPCOBOM paboThI

ConeprxaHue CaMOCTOSATENIbHOM PabOTHI B paMKax I dopmupyemsble
BBITIOJTHEHUS KypCOBOM pabOTHI PYAOCMEKOCTD, | KOMITETCHIIUH
5 cemecTp
YpaBHeHus runepoonuyeckoro Tuna. BoiaHoBele ypaBHEHHUS. 2 YK-1
Hroro 3a cemectp 2
6 cemecTp
[Tnockue 31eKTpOMarHuTHbIE BOJIHBI B aHU30TPOITHBIX 4 YK-1

cpenax.
PacnipocTpaHeHue 31€KTPOMarHUTHBIX BOJIH B OJJTHOMEPHBIX
HEePUOJIMYECKUX CTPYKTypax

Hroro 3a cemectp 4

Htoro 6

[IpumepHas TeMaTHKa KypcoBBIX padoT:

1. . PacyeT MHOTOCIOWHBIX TUAIEKTPUUYECKUX 3€PKAJ IS OTPAKCHHUS U MPOIMYCKAHUS BOJH
ONITUYECKOTO JTharna3oHa

2. AHu3oTpomHble cpenbl. [IpogonbHOE pacmpocTpaHEHUE SJIEKTPOMArHUTHBIX BOJH B
HaMarHMYeHHOM Qeppure.

3. AHuszoTponHbie cpenasl. [IpomonbHOE pacmpocTpaHEHUE SIEKTPOMATrHUTHBIX BOJH B
HaMarHW4eHHOM IU1a3Me.

4. AuuszotponHeie cpexasl. Ilomepeynoe pacnpocTpaHeHHE SJIEKTPOMAarHUTHBIX BOJH B
HaMarHMYeHHOM Qeppure.

5. AuuzotpomnHbie cpensl. [lomepedHoe pacnpocTpaHEHHE JJIEKTPOMATHUTHBIX BOJH B
HaMarHW4eHHOM IU1a3Me.

5.7. CamocTosTeqbHas1 paboTa

Bubl caMoCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (DOPMHUPYEMbIe KOMITIETCHIIMH TPEICTaBICHBI B
Tabyuue 5.7.
Ta0muia 5.7 — Buabl caMOCTOSITEILHOM PadOTHI, TPYA0EMKOCTh M (POPMHpYEMBbIe KOMICTCHIINN

Bunnl
Ha3zBanus pazgenon . Tpynoemkocts, | Popmupyembie
CaMOCTOSITEIbHOU DopMBI KOHTPOJIS
(Tem) TUCUUTUTAHBI q KOMIIETECHIUU
paboTsl
5 cemecTp
1 BBenenue B IToaroroBka x 21 OIIK-1, YK-1 TectupoBanue
JTUCHUILTUHY TECTUPOBAHUIO
Utoro 21
2 YpaBHeHUs IToaroroska k 25 OIIK-1, YVK-1 TectupoBanue
TUIepOOINIECKOro TECTUPOBAHUIO
THIIA Hroro 25
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3 YpaBHeHust [Toaroroska k 25 OIIK-1, YK-1 TectupoBanue
napaboJIUYECKOTO TUTIA |TECTHPOBAHUIO
Uroro 25
4 YpaBHeHus IToaroroska k 25 OIIK-1, YK-1 TectupoBanue
AITUNTHYECKOTO TUMA | TeCTUPOBAHUIO
Hroro 25
Uroro 3a cemectp 96
6 cemecTp
5 OcuoBuble ypaBHeHus |[loaroroBka k 3auery 8 OIIK-1, YK-1 3auéT
SJICKTPOMAarHuTHOI'O ITonroroBka k 2 OIIK-1, YK-1 KonTponbnas
10JIs KOHTPOJIbHOM paboTe pabora
Hamucanue oTyera 1mo 2 OIIK-1, YK-1 KypcoBas
KypcoBo# paboTte pabota, Ot4er no
KypcoBoii pabote
IToaroroBka k 6 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 18
6 DHeprus ITogroroska k 3auery 8 OIIK-1, YK-1 3auér
SJICKTPOMAarHUTHOI'O IToaroroBka k 4 OIIK-1, YK-1 KonTposnbnas
noJist KOHTPOJIbHOM pabote pabora
Hanucanue otuera no 2 OIIK-1, YK-1 KypcoBas
KypCOBO# paboTe pabora, Otuet 1o
KYpPCOBOM pabote
IToaroroBka k 4 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 18
7 Onektpocrarndeckoe |lloaroroBka k 3auery 8 OIIK-1, YK-1 3auét
noje IToaroroBka k 2 OIIK-1, YK-1 Kontponbnas
KOHTPOJIbHOU paboTe pabota
Hanucanue oruera no 2 OIIK-1, YK-1 KypcoBas
KypCOBOI1 paboTe pabora, Otuer no
KypcoBoil pabote
IToaroroBka x 4 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 16
8 OO0mue cBoiicTBa [ToaroroBka k 3aueTy 8 OIIK-1, YK-1 3auéT
NCPEMEHHOI'O ITonroroBka k 2 OIIK-1, YK-1 KonTponbhas
SJICKTPOMATHUTHOTO KOHTPOJIbHOM paboTe pabora
TOJIA Hanuicanue oryera o 2 OIIK-1, YK-1 KypcoBas
KypcoBoii pabote pabota, OtyeT no
KypcoBoi paboTe
IToaroroBka x 4 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 16
11
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9 [1nockue [TonroroBka k 3auery 8 OIIK-1, YK-1 3auér
SJICKTPOMAarHMTHBIC ITonroroBka k 2 OIIK-1, YK-1 KonTponbhas
BOJIHBI B M30TPOIHBIX | KOHTPOJILHOM paboTe pabora
HEOTPaHMYCHHBIX Hanucanue ot4eTa o 2 OIIK-1, VK-1 Kypcosas
cpenax KypCoBO#t pabote pa6ora, OTuer no
KypcoBoO# paboTe
IToaroroBka k 6 OIIK-1, YK-1 TectupoBanue
TECTHPOBAHUIO
[ToaroToBka k 2 YK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HaIMCcaHue oTyeTa
Hanucanue otuera o 2 VK-1 Ortuer o
nabopaTopHoii pabote nabopaTopHOI
pabote
Uroro 22
10 Otpaxkenue u [ToaroroBka k 3auery 8 OIIK-1, YK-1 3auét
OpCJIOMIICHHUC INIOCKUX | [IoaroTroBka K 4 OIIK-1, YK-1 Kontponbnas
SJICKTPOMAarHuTHBIX KOHTPOJILHOM paboTe pabota
BOJIH Ha TpanuIe Hanucanue oT4eTa 1o 2 OIlIK-1, VK-1 Kypcosas
pasjicna IByx Cpen KYPCOBOIi paboTe pabora, OTuer 1o
KypcoBoil pabore
[ToaroroBka k 8 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 YK-1 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKe OTYeTa
Hanucanue otyera 1o 2 VK-1 Ortuer o
naboparopHoi pabore nabopaTtopHoOit
pabore
Hroro 26
Hroro 3a cemectp 116
[ToaroroBka u cmaga 4 3ager
3ayeTa
7 cemecTp
11 HampaBnsiemble [ToaroroBka x 31 OIIK-1, YK-1 TectupoBanue
AIIEKTPOMArHUTHBIC TECTUPOBAHUIO
BOJIHBI U
HaIpaBJIAOIUE Htoro 31
CUCTEMBI
12 DnexktpomarnutHeie |IlonroroBka k 30 OIIK-1, YK-1 TectupoBanue
Kosie0aHusl B 00BEMHBIX | TECTHPOBAHUIO
pe3oHaTopax Utoro 30
13 Uznyuenue IToaroroska k 30 OIIK-1, YK-1 TectupoBanue
AIIEKTPOMATrHUTHBIX TECTUPOBAHUIO
BOJIH Hroro 30
Uroro 3a cemectp 91
[ToaroroBka u cnaua 9 DK3aMeH
HK3aMEeHa
Uroro 316
12
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5.8. CooTBeTcTBHE KOMIIETEHUM, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B Ta0IHIIE 5.8.
Tabnuna 5.8 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUIOB

3aHATHI
Bupl yueOHOI nesiTenbHOCTH
dopmupyembie
Jlek. | Ipak. | JIa6. | Kypc. | Cam. @®opMBI KOHTPOJIA
KOMIIETEHIINH
3aH. | 3aH. | pab. | pab. | pad.
OIIK-1 + + +  |3auér, Konrponsnas pabdora, Kypcosas
pabota, OTyer o KypcoBoi padote,
TectupoBanue, Dxk3ameH
YK-1 + + + + +  |3auér, Konrponbnas padora, Kypcosas
pabora, JlabopaTopHas paborta, OT4eT Mo
KypcoBoii pabote, OTueT 1o
naboparopHoi pabore, TecTupoBanue,
DK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 0O0ecneyeHue TUCHMIIINHBI
7.1. OcHOoBHasi IMTEpaTypa

1. B.M. [lerpoB DnexkTpoanHaMuKa U pacHpOCTpaHEHUE PAJAMOBOJIH: YUeOHHK JJis By30B. - M.:
lNopstuast nuams- Tenekom, 2007.-558 ¢. (manmmuue B 6ubnumoreke TYCVYP - 100 3k3.).

2. Metoapl perieHusl HeTMHEHHBIX YpaBHEHUH MaTeMaTU4ecKol (U3UKH U MEXaHUKU: Y4eOHoe
nocobue mist By3oB/ A. JI. [Tonssaun, B. @. 3aiines, A. 1. Kykos. - M.: ®uzmataut, 2005. - 254 c.
(manumuue B 6ubnuoreke TYCVYP - 20 3k3.).

3. DnexkTpoAMHAMHUKa W pacmpocTpaHeHHne paanoBoiH: YueOHoe mocobue / JI. A. bokos, B. A.
3amoTpunckuii, A. E. Mangenp - 2018. 409 c. [DnekTpoHHBIH pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/10340.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Meronsl MaTemaTuueckoi ¢u3uku: YueOHOoe mocoOue mpeaHa3HAYeHO I CTYJEHTOB
¢akynprera auctanionHoro ooyuenuss TYCYPa / 1O. B. I'punsies, B. M. Ymakos, JI. JI. Munskos, C.
B. Tumuenko - 2012. 148 c. [DnexTpoHHBIH pecypc]: — Pexum pocrtyna:
https://edu.tusur.ru/publications/3379.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. DnexTpoMarHuTHBIEC TIOJS ¥ BOJHBI: COOpHUK 3amad u ynpaxHenuid / JI. A. bokos, A. E.
Mangens, XK. M. Cokoinosa, JI. U. [llanruna - 2018. 182 c. [DnekTpoHHbINA pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/10341.

2. DIeKTpOMarHUuTHBIE MOJIA U BOJIHBI: MeTouueckue yka3aHus K jadopaTopHbiM padoram / A. E.
Mangens, /1. B. Oxynes, A. B. ®arteeB - 2018. 57 c. [DnexTpoHHbIi pecypc]: — Pexxum mocrtyna:
https://edu.tusur.ru/publications/10345.

3. DneKTpoOMarHUTHBIE TOJS U BOJHBI: MeToquueckue yKa3aHHUs MO OpraHu3alHu
caMocTosiTelIbHOI paboThl cTyeHToB / A. E. Mannens - 2018. 49 c. [DnekTpoHHbBIN pecypc]: — Pexum
nocrtyta: https://edu.tusur.ru/publications/10343.

4. DNeKTpOMarHUTHBIE TOJsA M BOJHBI: Y4eOHOE-MeTOANYECKOe MoCcoOue Mo BHIMOJHEHUIO
kypcoBoii pa6oTsl / XK. M. CokonoBa, A. E. Mangens - 2018. 108 c¢. [DnekTpoHHBIH pecypc]: — Pexum
nocryta: https://edu.tusur.ru/publications/10349.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

YuyeOHO-BBIUHCAUTENbHAS JNabopaTopusi: yuyeOHas ayauTOpHUs [JIsi HMPOBEIEHUS 3aHITHUI
JEKIUOHHOTO THUIa, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yuyeOHas
ayJauTOpUs JJis NPOBEACHUS 3aHATUN 1abopaTOpHOTO TUMa, yuyeOHas ayauTOpus s NpOBEIEeHUS
3aHATUNA CEMHUHAPCKOro THIA, IOMEIIeHUE ISl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsi MPOBEACHUS TPYNIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUsI TEKYIIETO KOHTPOJIS U MpoMeXkyTouHou aTrrectanuu; 634034, Tomckas obmacts, T. Tomck,
Bepmmnauna ynuna, 1. 47, 3376 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Microsoft Office 2007;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecrieuyeHue Jisl JJa0opaToOpHBIX padoT

VYyeOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOIHOBasI TEXHUKA': ydeOHas ayIUTOpUS IS
MPOBECHUS 3aHATUN JEKIIHOHHOTO TUMA, Y4eOHas ayJUTOPHS JUISl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN Ja00OpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUI CEMMHAPCKOTO TUIA, MOMEIIECHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE JUIsl IPOBEACHUS TEKYILEr0 KOHTPOJ U MpoMeXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepmmanna ynuna, a. 47, 328 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;
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- Ocmmmorpad GDS-71022;

- U3meputens P2M-18;

- 'eneparop curnana 33522A;

- Bomer™meTp nud. GDM 8145;

- U3meputens P2M-04;

- Ananuzatop cnekrpa CK4M-04;

- Ocmmmtorpad nudposoit MS07104;

- MynsTumetp nudponoii 34405A;

- Ucrounuk nuranusg GPD-73303S;

- 'eneparop ['4-126;

- Usmepurens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenvHas iuHus P1-27;

- BekTopHslil aHanu3atop curiainoB P4AM-18;
- OnopHO-NOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:

- Microsoft Office 2010;

- PTC Mathcad 15;

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecriedeHne I KypcoBoii padoThI

VYyeOHo- BeiuncautTenbHas naboparopus uMm. E.C. Kopanenko "JlabopaTtopusi BOJIOKOHHO-
ONTUYECKUX JIMHUN CBSI3U M U3MEpEeHHH'": yueOHas ayIuTOpHUs JUIsl IPOBEACHUS 3aHATHH JIEKIIHOHHOTO
TUMa, yueOHas ayJuTopus JJIs IPOBEACHHS 3aHATHI MPAKTHUYECKOTO THUIA, yueOHas ayIuTopus s
MIPOBEICHUS 3aHATHIA 1a0OpaTOPHOTO TUMA, yUeOHAs ay TUTOPUS Il IPOBEICHUS 3aHATUNH CEeMUHAPCKOTO
TUIA, IOMEIICHHUE JJI1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX padoT), HOMEIIEHUE IS
IIPOBEJEHUS IPYNIOBBIX U MHAUBUYyaIbHbIX KOHCYJbTALMM, IOMEIIEHHUE I IPOBEACHUS TEKYILETO
KOHTPOJISL M IpOMEXXyTouHOM arrectanun; 634034, Tomckas o6nactb, r. Tomck, Bepmmnuna ynuna, 1.
47,3330 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- UndopmanonHslil cresa - 7 mr.;

- JJaboparopusiit crenn "KoMIoHEeHTH BOIOKOHHO-ONITHYECKOM JTMHUH CBSI3U";

- JJaboparopusbiit crenn "BonokoHHO-oNTHYECKAas TUHUS CBSI3U'";

- JJabopaTtopHblii KoMILIeKC "BOIOKOHHO-ONTHYECKUE CHCTEMBI IIEpejaui JaHHBIX C BPEMEHHBIM H
BOJIHOBBIM YIUIOTHEHHEM KaHaJIOB";

- JJaboparopusblit ctenn "BonokoHHO-ONITHYECKAs CBS3b';

- TunoBoil KOMIUIEKT yueOHOro 000pyaoBaHus "MOHTaX U KCIUTyaTalisl BOJOKOHHO-ONTHYECKUX
CTPYKTYPUPOBAHHBIX KaOEIbHBIX cHCTEM";

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Microsoft Office 2007;

- PTC Mathcad 15;

8.5. MaTepI/IaJ'II)HO-TeXHI/I'-IeCKOC U IIporpaMmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU pabOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:
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- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CeHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHsA MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTIAHBI KOMIIETEHIINH

1 BBenenue B IUCHUIIIIUHY OIIK-1, YK-1 TectupoBanue [IpumepHsIil nEpEYEHD
TECTOBBIX 3aJaHUI

2 YpaBHEHUS OIIK-1, YK-1 TecTtupoBanue [IpumepHBIil nepeyeHb

TUIEPOOTUIESCKOTO THTIA TECTOBBIX 3aIaHUI

3 YpaBuenus napadosmueckoro |OIIK-1, YK-1 TectupoBanue [IpumepHbIil nEepeyeHb

TUMA TECTOBBIX 3a/IaHUM

4 Ypauenus sumunruueckoro  |OIIK-1, VK-1 TectupoBanue [IpuMepHBIil nepeyeHb

THIIA TECTOBLIX 3aJaHUN
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5 OcHOBHbBIE ypaBHEHUS OIIK-1, YK-1 3auér [Iepeuyens BonpocoB i
AJIEKTPOMAarHUTHOTO IOJISI 3aueTa
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
Otuer no kKypcosoii | [IpumepHsbIil epedeHb
pabote TEMaTHUK KypCOBBIX padoT
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
6 Dueprus snektpomarautHoro |OIIK-1, YK-1 3auér Ilepeuenb BOIIPOCOB 15t
OJIs 3aueTa
KonTponbsnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUM)
KOHTPOJIbHBIX padoT
Otuer no kypcosoii | [IpumepHbIii epedeHb
pabote TEMaTHUK KypCOBBIX paboT
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3alaHNN
7 DneKTpocTaTUIECKOE MoJIe OIIK-1, YK-1 3auér IIepeuyens BOonpocoB 11t
3aueTa
KoHTtponbHas [IpumepHBIil nepeueHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
Otuet no KypcoBoii | [IpuMepHbIil nepeueHb
pabore TEMaTHK KypCOBBIX paboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
8 O6mue cBoiicTBa OIIK-1, YK-1 3auér Ilepeuenb BOITPOCOB IJ1st
IIEPEMEHHOTO 3a4dera
SJICKTPOMArHUTHOIO I10JIA KoutponbHas [IpumepHsIil nEpEUYEHD
pabota BapHUaHTOB (3a/1aHuil)

KOHTPOJIBHBIX PabOT

Otuer 1o KypcoBoi
pabote

[IpuMepHBIil nepeyeHb
TEMaTHUK KypCOBBIX padoT

TectupoBanue

[IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
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9 [Inockue anextpomaruutHeie |OIIK-1, VK-1 3auér [Iepeuyens BonpocoB i

BOJIHBI B U30TPOITHBIX 3a4dcTa
HEOIpaHUYCHHBIX Cpeaax KonTponbsHas [IpumepHbIii IepedeHb
pabora BapUaHTOB (3aaHui)

KOHTPOJIBHBIX paboT

Otuer no kKypcosoii | [IpumepHsbIil epedeHb

pabote TEMaTHUK KypCOBBIX padoT
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUN
Otuer o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
10 Otpaxenue u npenomiienune |OIIK-1, YK-1 3auér [Iepeuens BonpocoB 1
TUTOCKHUX JIEKTPOMAarHUTHBIX 3auera
BOJIH Ha I'pPaHULIC pa3/iciia IByX KoHntponbHas [IpuMepHbIii TEpeUeHb
cpea pabora BapHaHTOB (3aaHUI)

KOHTPOJIbHBIX paboT

Otuer 1o KypcoBoii | [IpumepHsblii iepedeHb

pabote TEMaTHUK KypCOBBIX padoT
JlaGopaTopHas Tewmbl 1ab0opaTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3a/IaHUN
Oruer 1o Tembl 1abopaTopHBIX paboT
nabopaTopHOi
pabote
11 HanpaBnsiembie OIIK-1, YK-1 TectupoBanue [TpumepHsIil nEpeyeHb
AIIEKTPOMAarHUTHBIE BOJIHBI U TECTOBBIX 3a/1aHUM
HanpaBJIAIOMIIE CUCTEMBI DK3aMeH Ilepeuens sK3aMEHAITMOHHBIX
BOIIPOCOB
12 DnexTpoMarHuTHbIE OIIK-1, YK-1 TectupoBanue [IpuMepHBIil nepeyeHb
Ko1e0aHus B 00bEMHBIX TECTOBBIX 3aJaHUNI
pe3oHaTopax DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
13 Uznyuenue OIIK-1, YK-1 TectupoBanue IIpuMepHBIil IepeyeHb
AIIEKTPOMAarHUTHBIX BOJIH TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

[xana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS 11O

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh | YMETh | BIIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. MoxHO 11 co3/1aTh MarHUTHOE TI0JI€ C paclpeieICHUEM BEKTOpa MarHUTHONW MHAYKIMU B= 5xe
x0+5ye y0 +5z¢ z0
a)DTO 1MoJIe MOXKET OBITh CO3/IaHO MOCTOSTHHBIMU MarHuTamu 0) Takoro moist HET B) DTo moJe
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10.

1.

12.

13.

14.

15.

16.

17.

MOJKET OBITh CO371aHO OOBEMHBIMH IJCKTPUUECKUMH 3apsjaMu T') DTO MOJe MOXKET OBITh
CO3/1aHO TIOCTOSIHHBIMU TOKAMH

BexTop anexTtpomaruuTHOro moyisi D=5x°x0 +5yey0. Onpenenuts oOBEMHBINA 3aps,
CO3JAIOIINMI 3TO MOJIE.

a) 20 xn/m3 6) 10 xii/m3 B) 5 k1/m3 1)15 xi/m3

KakoB ¢usmdeckuii cmbicn ypaBHeHuss MakcBemna divD =0 a) B 3amanHO# TOoYke €cTh
HMCTOYHUKH DJICKTpUIEeCcKOro mojst 0) Takoi Buj ypaBHeHHs MakcBeiia cMbiciia He uMeeT B) B
3aJJaHHOM TOYKE €CTh CTOKH DJIEKTPUUYECKOTO MOoJs T') B 3amaHHON TOYKE HET MCTOYHHKOB
AIIEKTPUYECKOTO TMOJIS

Kak n3MeHsTCcsl TOK IPOBOAUMOCTH U TOK CMEUIEHHUSI , €CIIU MPU TEX K€ HAMPSIKEHHOCTAX
snekTpoMaruutHoro noisa E u H mapameTpsl cpeasl - oTHOCUTEIbHAA OUBJIEKTpUYECKaAs
MPOHULIAEMOCTb U MPOBOJUMOCTh CPEJbl G - YBEIUUUTH B 4 pa3a a )TOK NPOBOJUMOCTH HE
U3MEHUTCS , TOK CMEIIEHHS], YBETUYUTCS B 2 pa3a O )TOK MPOBOJAMMOCTH U TOK CMEIICHUS HE
U3MEHSATCS B) TOK IIPOBOJMMOCTH M TOK CMEILIEHHS yBeau4aTcs B 4 pa3a r) TOK CMEILIeHUs He
M3MEHUTCS, TOK MPOBOJMMOCTH YBEIUUHUTCA B 2 paza

. . KakoBa B3anmHas opuenrainus BektopoB E, H 1 BosiHOBoro Bekropa K B miockoi 0qHOpOIHON

BOJIHE &) BCE TPU BEKTOPA B3aMMHO OPTOTOHAJIbLHBI U 00pa3yIoT JIEBYIO TPOHKY BEKTOPOB 0) BCE
TPH BEKTOpPA B3aMMHO OPTOTOHAJIBHBI U 00Pa3yIoT MPaByIO TPOUKY BEKTOpOB B) BekTophl E mu H
napajuieNbHbl, 00a BEKTOpa OpTOroHalibHbl BeKTopy K ) Bce Tpu BekTopa napasieiabHbl

Kax n3mMeHuTCs CKOpOCTh 3JIEKTPOMAarHUTHOM BOHBI B (DeppO3IEKTPUKE, €CIIM MarHUTHYIO U
JTURJIEKTPUUECKYIO IPOHUIIAEMOCTH CPE/Ibl YBETUUUTD B YETHIPE pa3a. a) yBeauuuTcs B 4 pasza 0)
YMEHBIIUTCSA B 4 pa3a B) YMEHBIIHUTCS B 16 pa3 T') OCTaHETCS HEU3MEHHOM

Ha kaxoii yron noBepHETCS BEKTOP HANPSKEHHOCTHU AJIEKTPUYECKOTO TOJIS AIEKTPOMArHUTHOM
BOJIHBI C KPYTrOBOW MOJAPU3ALNMEN MPU MPOXOoxkaAeHUU paccTosgHuss 0.1 M, eciu CKOpoCTh
pacrpocTpaHeHus BoJIHBI paBHa 3¢10 8 m/c, a yactoTa konebanuii Bosubl f = 1 I'T'm a) 90 rpan.
0) 360 rpax. B)120 rpaza.r) 60 rpan

Ha rpanuny pasnena AByX OHMAJIEKTPUYECKHX cCpel majaaeT mnoj yriom bprocrtepa
AJIEKTpOMAarHuTHas BOJHA, UMeIollas MpaByl KpyroByr mnonspuzauuio. Kakoit Oynper
MOJISIPU3AIUs OTPAKEHHOW BOJIHBI a) TMHEWHAs TOPU30HTANIbHAsS 0) MpaBasi KpyroBasi B) JeBast
KpyroBas T') JIMHEeWHasi BepTUKaJIbHAs

BepTukanbHO Monsipu30BaHHAs 3JEKTPOMarHWTHasl BOJHA MaJaeT HA TPaHUIly pa3jera IBYyX
JIMRJIEKTPUKOB 1107 yriioM bproctepa. Kakum nipu aTom Oynet koadduimeHT orpaxkeHus a) 1/2
6)0B)11)1/3

Kak u3meHutcs riiyOuHa NpOHUKHOBEHHMS 3JIEKTPOMArHUTHOIO MOJS B MPOBOJAILYIO Cpeay,
€CJIU MPOBOJAUMOCTh CPEJIbl G YBEJIMUYHUTCS B UETHIPE pas3a a) yBeauuutcs B 4 pasa 0)
YMEHBIIIUTCS B 2 pa3a B) YMEHBIIHUTCS B 4 pasa ') yBeJIUYUTCS B 2 pasza
[Ipu KakuX COOTHOLIEHUS MEXAY MPOHUIIAEMOCTSIMU JIBYX cpell KOADPHUIIUEHT OTPaKeHHs OT
WX TpaHullbl pa3aena Oyaet paseH 0 a) e1=€2; ul u u2 - moodsie 6) pl/el ; u2/e2 B) elepl=e2eu2
r)ul =pu2, el u g2 - moObie

Kakumu mapamerpamu HEOOXOAMMO pacriojaraTh Mpy ONPEIeIeHUH ONM)KHEH U TabHEH 30H
n3nydeHus aunois ['epua a) mapamerpamu cpenbl 06) BHAOM MOJSPU3AINUKA WU3TydaTess B)
JUTMHOM BOJIHBI U3JTy4YaTels I') pa3MepoM U3ITydyaTels

B kakoMm HampaBi€HHMHM OTCYTCTBYET M3JlydyeHHE aAumnois l'epra, K KOTOpoMy MOJABEAECHA
MOIITHOCTh CHUTHAJIa a) BIOJb OCH JUIOJS 0) MEePICHANKYISIPHO OCH JUIIONS B) MOJ YIioMm 45
rpaji. K OCH AMIIONS I') BO BCEX HANPABICHUSIX U3TyUYEHHUE CYIIECTBYET

Kakue BOJIHBI MOTYT pacipoCTpaHAThCA B MIPSMOYTOJILHOM BOJIHOBOIE a) T-BosHbI 6) E-BosHbI
u H-Bonas B) T-BostHBI 1 E-BosHEI 1) T-BosTHEI 1 H-BOJTHEI

Kak opueHTHpoBaH BOJIHOBOW BeKTOp K OTHOCHUTENBHO BOJHOBOTO (pOHTA MIOCKOH
AIIEKTPOMArHUTHOM BOJIHBIL. &) MEPICHIUKYIAPEH PPOHTY BOJIHBIO) MapasuiesieH GPOHTY BOJHBI
B) HarpasJjieH 1o yriioM 60 rpaja K TWIOCKOCTH (PpOHTa BOHBI T') HAMPABJICH MO YTIoM 45 Tpaj
K IJIOCKOCTH ()pOHTA BOJHBI

BOmm3u rpaHuIlel pazaena IByX Cpel 3aJaHo cleayloliee pacnpeneinenue sekropa D : D1=5
*x0 +5 sy0 mpu x > 0 D1=4 * x0 +3 * yO npu x < 0 Kakue U3 npuBeI€HHBIX YTBEPKICHUI BEPHbI
a) B OJHOM M3 CpeJl MPUCYTCTBYET 0OBEMHBIN 3apsi 0) oaHa U3 cpel 00s13aTeTbHO aHU30TPOTTHA
B) B 00€UX cpeaax MPUCYTCTBYIOT 0OBEMHBIC 3apsJibl T) Ha TPaHHIIE pa3jeia cpel eCTh
MMOBEPXHOCTHBIN 3apsij

KakoBa ocHOBHas BotHa mpsiMoyToisHOTO BostHOBOoa @) H11 6) H10 B) E11 1) E12
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KakoBo ¢usuueckoe coaepkanue BekTopa [loWHTHHTa a) MIOTHOCTH MOIIHOCTH
BIIEKTPOMArHUTHOM BOJHBI O )PHEpPTUS DJIEKTPOMArHUTHOW BOJHBI B) MOIIHOCTH
AIIEKTPOMArHUTHOW BOJIHBI T') CKOPOCTh 3JIEKTPOMAarHUTHOW BOJIHBI
JlaliTe ompezeneHe TOKY CMEIICHHUS a) TOK CMEIIEHHs - 3TO BEJIMYMHA, IPONOPIUOHATbHAS
CKOPOCTH U3MEHEHUS IEPEMEHHOTO AIEKTPUUECKOT0 MO B IUAJIEKTPUKE UK BaKyyMe 0) TOK
CMEIICHHUS - ATO BEJTMUYMHA, TPOMOPLUUOHANIbHAS CKOPOCTHU NIEpeMELICHHS 3apsHKEHHBIX YacTHIL B
BaKyyMe€ B) TOK CMEIIEHHS - 3TO BEJIUYUHA, MPONOPIHUOHAIbHAS YAaCTOTE MU3MEHEHUS
MEPEMEHHOTO 3JIEKTPUUECKOT0 MOJs B JUAJIEKTPUKE WIH BaKyyMme

Kak u3MeHuTCcs pesoHaHCHas 4acTOTa Pe30HATOpa MPH 3alOJHEHUHU €ro JUAJIEKTPUKOM a)
pE30HaHCHAs 4acTOTa pe3oHaTopa He M3MEHHUTCA 0) pe3oHaHCHas 4acToTa pe3oHaTopa ¢
JIU3JIEKTPUKOM YMEHBIIUTCS MO OTHOLIEHHUIO K YacTOTE pe3oHaTopa 0e3 NHIJIEKTpPUKa B)
pPE30HAHCHAsl 4acTOTa PE30HATOpPA C AMDJIEKTPUKOM YBEIUYUTCS MO OTHOLICHHUIO K 4acTOTe
pe3oHaropa 6e3 AUAIEKTPUKA

Y MaremaTHuecKu KOPPEKTHOW MOCTAHOBKH 3aJlaud PEIICHHUE TOJHKHO: a) CYIIEeCTBOBAThH, 0)
OBITh €IMHCTBEHHBIM, B) OBITh YCTOWYHMBBIM, I') HENMPEPBHIBHBIM 00pPa3zoM 3aBUCETh OT
napaMeTpoB 3a/ladyll U HEOOXOIUMBIX JTOTIOJHUTEIbHBIX YCIOBUM.

['pannyHBIe yCIOBHS — 3TO YCIOBHUS: a) Ha FpaHuUIle paszjenia AByX cpel, 0) Ha CThIKE JBYX
JUHUM C pa3HbIMU NapaMeTpaMHu, B) Ha KOHI[AX OTpe3Ka JIMHUH Mepeladuu, T) THA TOBEPXHOCTU
3aMKHYTOM 00JIaCTH, B KOTOPOM MPOTEKAET MPOIIECC

HauvanbHble ycioBUs — 3TO YCIIOBUS: @) B HaYajie OTpe3Ka JIMHHUU Nepeiayu, 0) Ha MOBEPXHOCTH
MPOBOJIHUKA JIMHUM Tepe/laud B HadyalbHBIH MOMEHT BPEMEHHU, B) Ha IpaHulie o0iacTu, B
KOTOpOU MPOTEKAET MEePEMEHHbI BO BPEMEHH MpoIlecc, T') AJisi IePEMEHHOr0 BO BPEMEHH
npolecca B HauyaldbHbIE MOMEHT BPEMEHH.

B MmeTone pasneneHuss mepeMeHHbBIX (QPYHKIHUS OBYX HE3aBUCHMBIX MEPEMEHHBIX
MPEJICTABIACTCS B BHJC: a) OTHOWIECHHUSA ABYX (QYHKIHUM, 0) CyMMBI ABYX (YHKIU, B)
MIPOU3BEICHUS IBYX (QYHKIIUHN, T') CBEPTKH (PYHKITUH.

HHTerpalbHBIMU HA3bIBAIOTCS YPaBHEHHUS, B KOTOPBIX HEM3BECTHAS (PYHKIUS: a) BXOJUT TOJ
3HaK nuddepennnana, 0) BXOAUT MO 3HaK HHTETpasia, B) MOKET BXOAUTH MO 3HAK UHTETpasa
WM OBITh BHE €r0, ') MOXET BXOAUTD O] 3HaK MHTErpaja U ObITh BHE €T0.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

OnpeneneHue MEKTPOMarHuTHOTO MOJI.

BeKTOpBI 3JIEKTPUUECKOTO MOJIA.

BekTopbl MarHUTHOTO MOJIA.

YpaBHeHuss MakcBesia B MHTETpajibHOU (hopme

IlepBoe ypaBHeHre MakcBeiia: OJHBIM TOK U MAarHUTHOE I10JIE.

ITonHbIN TOK ¥ €ro COCTaBJIAIOLINUE.

Bropoe ypaBHeHne MakcBeia: 0000IIEeHHBIN 3aKOH 3JIEKTPOMAarHUTHON HHTYKIIUH.
Tperbe ypaBHeHHe MakcBeiuia: 3JIEKTPUYECKOE I0JIE U 3apsIbl.

UYerBepToe ypaBHeHne MakcBeia: HENPEPbIBHOCT CUIIOBBIX JIUHUN MarHUTHOTO MOJIS.
VYpaBuenus Makcsenna B tuddepeHuansHoi popme.

MarepuanbHble ypaBHEHHUS.

I'pannuHbIE yCIIOBUSA [UIs1 HOPMAJIBHBIX COCTABIAIOIIUX IEKTPUIECKOTrO MOJIS.

. FpaHI/I‘-IHLIC yCJI0oBUs JJIs1 HOPMAJIbHBIX COCTABJIAIOIIUX MAarHUTHOT'O ITOJIA.

FpaHI/I‘IHBIe YCJI0BUA AJId TAHTCHIUAJIBHBIX COCTABIAIOMUX SJICKTPUICCKOI'O MMOJIA.
FpaHI/I‘IHBIe YCJI0BUA AJI TAHTCHIUAJIBHBIX COCTABJIAIOIMUX MArHUTHOI'O ITOJIA.

. 3akoH [Ixoyns-Jlenia

bayanc sHeprum >1neKTpoMarauTHOro nojst. Bekrop IloitHTHHTa
MoHOXpOMAaTHYECKOE MOJIE, METO KOMILIEKCHBIX aMIUIUTY .

YpaBHeHus: MakcBela B KOMIUIEKCHOUN Gopme.

. KoMIiekcHble Au3neKkTpruueckas 1 MarHUTHasl IPOHUIIAEMOCTD CPEJIBL.
[Inockre BOIHBI B OJHOPOAHBIX Cpellax. BOJHOBBIE ypaBHEHUS U UX PELICHUE.
BonHOBOM XapakTep 3JIeKTPOMAarHuTHOTO nouis. Ilimockue BOaHBI

Oo11ee BbIpakeHUE JUIS MTOJIS TNIOCKOM BOJIHBI, PACTIPOCTPAHSIOIECHCS B
IIPOU3BOJILHOM HAIIPABIICHUH.

XapaKTepUCTUYECKOE COIIPOTUBIICHUE CPEbI

B3anMHas opueHTanus BEKTOPOB IOJIsL U BOJIHOBOT'O BEKTOPA.
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JluneiiHas moygpu3alys AIEKTPOMArHUTHBIX BOJIH.
KpyroBas u samuntudeckas Hoaspu3aliu 3J€KTPOMarHUTHBIX BOJIH.
[1nockue 31eKTpOMarHuTHbIE BOJIHBI B U30TPOMHBIX MOTJIOMIAIOIIUX CPEelax
3aTyxaHue 3JIEKTPOMAarHUTHBIX BOJIH
BoHoBOE 4nci0 B MOrIomanmx cpeaax
[1nockuie BOMHBI B AUAIEKTPUKE
[11n0ckuie BOHBI B IPOBOIHUKE.
HopMmanbHoe mageHue miocKoi BOJIHBI Ha TpaHUILy paszaeina IByx cpen Popmyiibl DpeHerns.
HaknonHoe naseHue iocKuxX BOJH HA FPaHUILly pasjena AByX cpel @opmyisl Openens ais
TOPU30HTAILHO U BEPTUKAILHO MOJSPU30BaHHBIX BOJIH. Yroa bprocrepa.
[TonHOE oTpakeHue OT AUANEKTPUUECKON TpaHullbl. [[10CcKre HEOTHOPOAHBIE BOJIHBI
[TonsTue o Hanpaesromieit cucteme. Knaccudukaius HarpaBiasieMbIX BOJTH
VYcinoBusa pacnpocTpaHeHHs 3JEKTPOMArHUTHBIX BOJH B HANpPaBIAIOMIMX CUC TeMax.
Kputnueckas yacrtora.
CBs13b MEX1y MPOIOJIBHBIMU U MONEPEYHBIMU COCTABIISAIOIIUMU MOJIS B OJJHOPOJIHOM HaIlpas-
JSOIIEH CHCTEME
[IpsamoyronbHbIi BOTHOBOA. E- BosiHBI 1 H- BOJIHBI B IPSIMOYTOJILHOM BOJIHOBO/IE
OcHoBHast BOJIHA MPSMOYTOJILHOTO BOJTHOBO/IA, €€ CTPYKTYpa MOJIsl U TapaMeTphl
Crpyktypsl E 1 H noneii B npsiMOyroiasHOM pe30HATOpE.
[TocTanoBka 3a1aun 00 U3Ty4eHUH. DICKTPOIUHAMUYECKHUE TOTCHIIUAIBI.
VYpaBHeHUs 11 3JEKTPOIUHAMUYECKUX MTOTEHIAIOB.
Onpenenenue MEeKTPOAUHAMUYECKUX MOTEHIIMAJIOB 110 3aJJaHHBIM 3apsaM U TOKam
DJIeMEHTapHBIN ANEKTPUUECKUNA U3Ty4aTellb.
[Tone snexkTpruyeckoro u3mydaTess B OJMKHEH U JalibHEH 30Hax. JlmarpaMmMa HarpaBIeHHOCTH
aneKTpudeckoro uzinydareis. ConpoTUBIEHUE U3ITYUCHHUS.

9.1.3. IlepeyeHb BONPOCOB ISl 3a4€Ta

MeToabl MaTeMaTu4ecKon (GU3UKU

. OCHOBHBIE YpaBHEHHUSI MATEMaTHUECKON (PU3UKU

MareMaThuecKu KOppEeKTHAs IIOCTaHOBKA 3a1a4yu. [IoHATHE yCTONYMBOCTH pelIeHUs
VYpaBHeHHEe rUnepOoInYecKoro TUIa 1 MPoIecChl, KOTOPbIE OHO OMUCHIBACT

. CBOOOIHbIC U BBIHYKICHHBIE KOJICOaHUs

Cxema pemienust 3anauun Ko a1 HeorpaHMueHHOU CTpyHbl. PU3ndecKkas HHTEpIpeTalus pe-
nieHus 3a1a4uu Koy 11 HeorpaHU4eHHON CTPYHBI

[Ipsimast u oOpaTHas BoHBL. BomHbI OTKIOHEHMS. BosHBI HMITybCa

Cytb MeTona @ypbe pa3aeneHus IEPeMEHHBIX

ITocraHoBKa 3aaun 0 CBOOOIHBIX KOJIEOAHHUSIX OrpaHMUEHHOM cTpyHBL. CxeMa pelieHus 3aaa-
41 0 CBOOOIHBIX KOJIEOAHUSIX OTPaHUUYEHHON CTPYHBI

3anayva IlItypma-JInyBusmis

CoOcTBeHHbIE YHCcia U COOCTBEHHBIE (DYHKIIMU 337[aui O CBOOOJHBIX KOJICOAHUSAX OTPaHUYCH-
HOM CTPYHBI

Konebanust 0CHOBHOTO M BBICIIIETO THUIIOB

Cxema pemieHus 3a71aui O BBIHYKACHHBIX KOJI€OaHUSIX OTPaHUYEHHON CTPYHBI

BriBoa cuctemsl TenerpadHbIX ypaBHEHUH

Cxema penieHus TenerpagHoro ypaBHeHus B ciydae JUHUAU 0e3 morepb.Cxema pereHus Tele-
rpaHOro ypaBHEHHUS B Cllydae JUHUM 0€3 UCKaKCHUN

IlocTanoBKa 3a1auu O BKJIIOUEHUH JUHUM . CXeMa peleHus 3aa4i O BKIIIOUEHUH JINHUU
duznyeckas MHTEPIPETALU PELIIEHUS 3a4a4i O BKJIIOUEHUH JINHUU

®uU3nYeCcKUe aHaJOTUH B 337a4aX MOJEINPOBAHUS

VYpaBHeHUs MapaboIUYECcKOro TUIA U MPOILECChl, KOTOPbIE OHU ONKCHIBAIOT

HavanpHble ¥ rpaHUYHbIE YCIOBHS B 3a/1a4axX TEIUIONPOBOAHOCTH

IlocTaHoBKa 3a1a4 TEMJIONPOBOJHOCTU

ITocranoBka 3amaun 1 y3uu 1 CXEMBI €€ PeIIeHUs B YaCTHBIX CIIydasx

Cxema penieHus 3a1a4i TEMJIONPOBOJHOCTHU AJI1 HEOTPAHUUYEHHOTO CTEPKHA. Buy pemenus
3aJ1a4M TEIUIONPOBOAHOCTH /Il HEOTPAaHUYEHHOI'O CTEPIKHS

@yHKIMSI MTHOBEHHOI'O TOUYEYHOI'O0 UCTOYHHKA 337ja4l TEIUIONPOBOAHOCTH JIsl HEOTPAaHUYEH-
HOT'O CTEP>KHS
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Cxema pernieHus 3a/1a4i TETJIONPOBOJHOCTH 0€3 HauaabHBIX YCIOBUMU U1 HEOTPAaHUUEHHOTO
CTEpPKHS

[IpuHIMI MaKCUMAabHOTO 3HAUYEHHUS B 3a/1a4€ TEIIONPOBOAHOCTH JIJIsi HEOTPaHUYEHHOTO
CTEpPKHS

[TocTanoBKka 3a/1a4y TEMJIONPOBOJHOCTHU AJIE OTPAaHUUEHHOTO cTepkHA. Cxema pelieHus 3a1a-
YU TETJIONPOBOJHOCTHU AJII OTPAHUUYEHHOTO CTEP)KHS
VYpaBHEHHE ATUNTUYECKOTO TUIA U MPOLECChI, KOTOPbIE OHO ONKCHIBACT
VYpaBuenus Jlamnaca u [Tyaccona

[TocTaHoBKa Tpex TUIOB IPAaHUYHBIX 3a4a4 AJis ypaBHeHus Jlamnaca

VYpasuenue ['enpmrosbiia, mpencTaBiIeHue ero penieHus yepes3 GyHkuuo ['puHa

Henbta - ynknus Jlupaka u ee OCHOBHBIE CBOMCTBA

VYpasuenue ['enpmromnsia ais pynkiuu ['pruna

[Tonstue ogaomepHoit dynkuuu ['puna 3agaun lltypma — JInyBusmis u ee cBoiictBa. Cxema
HaxoxaeHus Gpynkiuu ['puna 3anaun [typma — JlnyBumis

Pemienue 3agaum 0 rapMOHMYECKHX KOJIEOAHUAX CTPYHBI C 3aKPEIJICHHBIMU KOHIIAMU O]
JNIEUCTBHUEM BHEIIHEN CUIIBI

[TocTpoenne nBymepHoii ¢pyHnkiuu ['puna ypaBaenus ['enpmrosbiia B BUIe pa3ioKeHUs 110 OJ1-
HOMepHBIM (pyHKuMAM ['puna

[IpencraBnenue nBymepHoi GyHkuu ['puHa ypaBHeHHS | eTbMrosiblia yepe3 XapakTepuCcTHYIC-
ckue ¢pyHkiuu ['puna

Merton Jlannaca acCHMITOTHYECKON OLICHKH MHTErPAJIOB

Meroa nepeBasia aCHMIITOTUYECKON OLIECHKN MHTErPAJIOB B KOMIUIEKCHOW IJIOCKOCTH
[TonsiTre conuToHa U HEOOXOJUMBIE YCIIOBUS €ro cyliecTBoBaHusA. CONUTOH, €ro UCTOPHS,
MIPUMEPBI, NEPCTIEKTUBBI UCIIOIB30BAHUS COJTUTOHHBIX PEKUMOB

Henuneiinpie nuunu nepenauu, ypaBuenue Kopresera — ie Bpuza, ero COIMTOHHOE pelIeHUE
OCHOBHBIE CBOMCTBA M TapaMETPhI COJIMTOHA

Henuneiinoe ypasuenue lllpeaunrepa, COMMTOHBI B BOJJOKOHHOM CBETOBOE

WuTerpanbHble ypaBHEHUS, IOHSATHUS, TUIIbI

Huterpanbusie ypaBHeHusa Openronsma u Bonbreppa.

Teopembl @pearonapma. BeraucanTenbHble CXEMBI pellieHus ypaBHeHU Opearoybma:
[TocTanoBka 3a/1a4 BapuallMOHHOTO UCUUCIICHUS U METO/IbI ee pemieHus: Cxema MeToja UHTe-
TpaJIbHBIX MPEe0Opa30BaHU

9.1.4. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3aIIUTHI KYPCOBOH padoThl

. Kakue cpeapl Ha3blBalOTCS aHU3O0TPONHBIMHU, a Kakue — ruporponHsiMu? Eciau cpena

THPOTPOITHASL, TO SBJISIETCS JIM OHA aHU30TPOMHOM, U Ha060poT. [IpuBeaUTEe IPUMEPHI.

UTo Takoe CIHH 3JIEKTPOHA U KaK OH ce0s Be/IeT B IMOCTOSSHHOM MarHuTHoM noje? Kakyio poib
IPY 3TOM UIPAET MEXAaHWYECKUI MOMEHT JIBM)KECHUS DJICKTPOHA.

Yro takoe npeueccus cnuHa? [loueMy oHa 0Ka3bIBaeT BIMSIHHE HA PACIPOCTPAHEHHE BOJIH B
beppute, ecnu Bpems npereccuu Tak Mano? IIpoBeaure aHagoruio ¢ BpalleHUEeM AJIEKTPOHA B
MOCTOSTHHOM MarHUTHOM TI0JIE.

3anumuTe BHIPAXXKEHUS A CHJ, ACHCTBYIOIIMX HAa CHHUH 3JEKTPOHA M JJIEKTPOH B
HaMarHu4eHHBIX (eppute u miazme. UTo B 3TUX BBIPAXKECHUSAX SABIACTCA NPUUUHOU
AQHM30TPONHNH (EeppuTa U IUIa3MbI?

[Ina3ma, nake B HEHAMarHMYEHHOM COCTOSIHUM, 00JIafaeT psAOM YHUKAJIbHBIX CBOMCTB.
VYKaxuTe HEKOTOpbIE U3 HUX, UCXO/s U3 BRIPAKEHUS JUIsl € HCHAMarHU4EeHHOMU TJIa3MBlI.

B uem 3akmouaercs s ekt Dapanes, B Kakux cpefax v Korjaa oH Habnogaercs?

N300paszute opueHTanuio BekTOopoB E m H OOBIKHOBEHHOW U HEOOBIKHOBEHHOU
AJIEKTPOMArHUTHBIX BOJIH IIPH MONEPEYHOM PACIPOCTPAHEHUU B HAMAarHUYECHHBIX (heppute u
IU1a3Me ¥ 0OBSCHUTE PA3IUYHbIE CBOMCTBA 3TUX BOJIH.

CornacoeaHa Ha noptane N2 68457 23



9.1.5. IlpuMepHbIii NepeyeHb TEMATHK KYPCOBBIX padoT

1. . PacueT MHOTOCIOWHBIX AMAIEKTPUYECKUX 3€pKaJl NI OTPa)KECHHUS U MPOMYCKAaHHUS BOJH
ONTHUYECKOTO JMara3oHa

2. AwunwuzotponHbie cpeabl. [IpogonbHOe pacmpocTpaHEHHUE BIEKTPOMArHUTHBIX BOJH B
HaMarHu4eHHoM (eppure.

3. AuuzotponHble cpeasl. [IpomonpHOe pacmpocTpaHeHUE DJIEKTPOMATrHUTHHIX BOJH B
HaMarHUYEHHOM Ta3Me.

4. AuuzotponHslie cpenpl. [lomepeuHoe pacmpocTpaHEeHUE SIEKTPOMArHUTHBIX BOJH B
HaMarHu4eHHoM (eppure.

5. AnuzotpomnHbie cpensl. [lomepedyHoe pacnpocTpaHeHHE 3JIEKTPOMATHUTHBIX BOJIH B
HaMarHUYEHHOM T1a3Me.

9.1.6. IlpuMepHbIii NepeYeHb BAPHMAHTOB (3aaHNI) KOHTPOJIBHBIX padoT

VYpaBHenust MakcBemna

[1nockue BOTHBI B TUANEKTPUKAX U MPOBOISIINX Cpeaax

OTtpakeHue u NpesoMIIeHHE IUIOCKUX BOJIH Ha TPaHUILIE pa3zesia cpel
N3nydyenue 351eKTpOMarHuTHBIX BOJTH

Hanpasnsromme cuctemsl

NhEWD =

9.1.7. Tembl 1a0G0paTOPHBIX padoOT

. UccnenoBaHue MoJApU3aly 3JICKTPOMArouTHBIX BOJIH
. UccnenoBaHue OTPAXKCHUS DJICKTPOMATrHUTHBIX BOJIH OT I'PAHUIIBI pa3aciia ABYX CpC

N —

9.2. MeToanueckne peKOMEeHIa N

VY4eOHbIil MaTepuan u3naraercs B (Gopme, mpeamnoiaramiieii caMoCTOATEIbHOE MBIILICHHE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyAEHTOB UIPAET PEIIAIOILYIO POJIb
B XO/I€ BCETr0 Y4eOHOro mporecca.

Hauatp uzydeHue AuCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIuCKOM
y4e0HO-METOUYECKOTO U IporpaMMHOro obecnedeHusi. CamocTosiTenbHas padoTa CTyJ€HTa BKIOYAeT
paboTy ¢ yueOHBIMM MaTepuajiaMH, BbIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEAYyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B npouecce nzydeHus: IUCUUILIMHBI JUIsl Ty4YIIEr0 OCBOECHUS MaTepHaia He0OX0IUMO PEryJIipHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEpaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
M0JIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHI
HAay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIECHHbIE PAa3JIUYHBIM aCHEKTaM
y4eOHOW AMCLMILIIUHBI.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIEAYHTE pEKOMEHIAIMSIM:

— YTEHHE HUJHM NPOCMOTP MaTepuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO TOHUMAaHUS U OCBOEHMS MaTepuaja, BbIJENsiss OCHOBHbIE UJE€H; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMMHBI, CJIEYET BBISICHUTh UX
3HAYEHUE /ISl IOHUMaHUS JajbHEHIIero MaTepuaa;

— OCMBIC/IMBAalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHbBIE BOIIPOCHI.

CryneHThsl MOTYT MOJy4aTh WHAUMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKALUH.

[To gucuuniIMHEe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIC 3aHATHSA, B T.4. B (hopme BeOMHAPOB.
Pacnicanue BeOMHAPOB W 3amUCH BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE M0 TUCUUIUINHE.

9.3. TpeGoBaHUs K OLIEHOYHBIM MaTepHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI M MHBAJTH/I0B

I[JIH JUI € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbSA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIIBHBIC OLCHOYHBIC MAaTCpHaJibl, ICPCUYCHb KOTOPBIX YKa3aH B Ta6n1/1ue 9.2.
Ta6Jmua 9.2 — HOHOHHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA OJIA JIUL C OI'pPaHHYCHHBIMHU
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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