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1. IEJIM Y1 3AJJAYM OCBOEHUSI JUCIIATIIAHDBI

1.1. Heabo 0CBOEHHUS TUCHUIIMHBI SIBJSIIOTCS TPHOOPETECHUE 3HAHUH B 00JIaCTH TEOPUH
ANEKTPOMArHUTHOTO TIONS W (QOpMUpOBaHHWE HEOOXOMUMBIX KOMIICTEHIIMN JJisi OBJAJICHUS
HaBBIKAMU TIPOBEJCHHS aHalW3a (PHU3MUECKUX TPOILECCOB, MPOUCXOASIIMX B Pa3IAYHBIX
HAMPaBIIIOIMNX cHcTeMax, ycrpoicTBax CBY, 0JHOPOIHBIX U HEOJHOPOIHBIX Cpelax; HAaBBIKAMH
pelieHusl OCHOBHBIX 3a3jad pacyera 3JIEKTPUYECKMX W MarHUTHBIX TOJCH, a TakKe OCHOBHBIX
XapaKTePUCTHK BOJHOBOJHBIX TPAKTOB M PE30HATOPOB.

1.2. 3agauyu ocBOeHMsI TUCHUILIHHBI (MOTYJINA):

OCHOBHBIMU 33/la4aMU U3YUCHUS AUCITUTUIMHBI SBIISIOTCS

— (hopMUpOBaHKE Y CTY/ICHTOB 3HaHUH, HABBIKOB U YMEHUH, MO3BOJISIOLIUX BBISBISATH €CTECTBEHHO-
HAyYHYIO CYIIHOCTh MPOOJIeM, BO3HUKAIOIIUX B X0]1¢ TPO(ECCUOHATLHOM JAeSITEIbHOCTH;

— (¢opMUpOBaHHE y CTYJIEHTOB 3HAHHI, HABBIKOB U YMEHUM, MO3BOJSIOUINX IMPHUBJIEKATh JUIS UX
pelIeHrs COOTBETCTBYIOIINNA (DPU3HKO-MaTeMaTHUECKH arnapar;

— (hopMHPOBAHKE Y CTYJICHTOB HABBIKOB aHATN3a 0A30BBIX JCKTPOJMHAMHUCCKUX 33124,

— (hopmupoBaHHE Y CTYIEHTOB YMEHHUS MPOBOJUTH CAMOCTOSTEIbHBIN aHaIN3 (PU3MUECKUX Mpolec-
COB, ITPOUCXOAUINX B Pa3IMYHBIX HAIPABISIIOLIMX CUCTEMAX, YCTPONUCTBAX CBEPXBBICOKHX YACTOT,
B OJTHOPOJIHBIX U HEOJHOPOIHBIX CPEAAX U HA ECTECTBEHHBIX PAMOTPACCAX.

2. MECTO JUCIHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT' PAMMBI

YuebHast mucnuiimHa (MOAYNb) «DIIEKTPOAMHAMUKA W PACHpPOCTPAHEHUE PATHOBOIHY
BKJIIOUEHA B 0OsI3aTENIbHBIN MepeuYeHb AMCLUUILIUH 005S3aTelbHONM 4YacTu 00pa3oBaTeIbHOW Mpo-
rpaMMbl BHE 3aBUCUMOCTH OT €€ HampaBlieHHOCTH (mpoduist). JucuumimHa peaan3yeTcsi B COOT-
BercTBUU ¢ TpedoBanusmMu OI'OC, OI1 BO u VII, no nanHOMY HanpaBieHUIO MOJITOTOBKU.

Hucnurnnuna 6a3upyercs Ha cleayromux rucuuminiax: «dusukay, «MaremaTuka.

Jucuumumza «OJIeKTpOIMHAMUKA U PACIIPOCTPAHEHUE PAZMOBOJIH» SIBJISIETCS OCHOBOIIOJIA-
raromien s U3ydeHus cleAyromux TuciumminH: «YcrpoiictBa CBY u aHTeHHBIY, «NEKTpOoInuHa-
MHKa U paclpoCTpaHeHHE pajiMoBOJIH. JlononHuTenpHbIe TaBbl», «Hanpasisomnue u konedarenb-
Hele cucreMbl CBY», «Mukpoanekrponnsle ycrpoiictBa CBY», «Unterpansnas CBU-
CXEMOTEXHHUKa», «ONTUYECKUE YCTPOUCTBA B PaJUOTEXHUKEY», «NeKTpoHHble CBY M KBaHTOBBIE
npuOopb», «ONTOIEKTPOHHBIE U KBaHTOBbIE MPUOOpsl CBY».

3. KOMIIETEHIIMHX OBYYAIOIIETOCsl, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JMCIIAITJIMHBI

3.1. Ilpouecc u3ydeHHs TUCIUILIMHBI (MOIYJIsl) HANpPaBICH Ha (OPMHPOBAHUE DIIEMEHTOB
CIIeAYIOIMMX obmenpodeccuoHanbHbIX KomnereHuu B cootBercTBu ¢ OIIOII BO no cnennans-
HoctH 11.05.01 «Pamno3neKTpoHHBIE CHCTEMBI U KOMILIEKCHI:

OIIK-1 CriocobeH mnpeacTaBuTh aJeKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUI Hay4yHYIO
KapTUHY MHpa Ha OCHOBE 3HaHUS OCHOBHBIX IMOJIOKEHHH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTEMAaTUKH,

OIIK-2 CnocoOeH BBISBISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BOSHHKAIOIIUX B
Xo7ie Mpo(heCCUOHATILHON AEATENbHOCTH, U MPUMEHAThH CYIIECTBYIOINN (U3NKO-MaTeMaTHIeCKUN
anmapart A5 ux Gopmanuzanuu, aHauu3a U IPUHATUS PEeILEeHUS.

dopmupoBaHUE YKa3aHHBIX KOMIIETEHIIUH pa3MelleHo B Taduuie 1.



Tabnuma 1 — ®opmupoBaHUE KOMIIETCHIIUN AUCIUATLTHHAMHE

HaumeHnoBanne
TUCTIHTUIAH, popMupy-
1 011170:¢
KOMIIETCHIIHIO
COBMECTHO

CemecTpsl GOPMUPOBAHI KOMIICTEHIINH TUCIUIITHHAMHA

OIIK-1

Mamemamuxa

Dusuka

OcHosbl meopuu yenetl

Onekmpoounamuka u
pacnpocmpanenue pa-
OU0BOH

ﬂuCermHaﬂ mamema-
muKa

Teopus eepoamnocmeii u
Mamemamuyeckas cma-
MUCUKA.

OIIK-2

Mamemamuxa

Dusuka

OcHosbl meopuu yenetl

Onekmpoounamuka u
pacnpocmpanenue pa-
0u0601H

,HucxpemHaﬂ mamema-
mukKa

Teopus eeposmnocmeti u
mMamemamuyeckas cma-
MUCMUKA.

Paouomamepuans u
PAOUOKOMNOHEHMbL




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqe}mﬂ Mo TUCHUIIVIMHE, COOTHECCHHBIX C IVNIAHUPYEMBIMH pe3yJbTaTaMi OCBOCHUSA (o)1

Ta6J'II/IL[a 2- HepequL IJIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘lCHI/I${ 10 JUCHUIINIMHE, COOTHECCHHBIX C INIAHUPYEMBIMU PE3YyJIbTaTaMH OCBOCHUSA

Koa u HanmeHoBaHue

Koa u HauMeHoBaHune

Ouenounble MaTepuaibl (OM)

KOMITETeHIHH HHIMKATOPA J0CTHIKe- IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE Texkyuiero IIpomeskyTOUHOM
HHUSl KOMIIETeHIHH KOHTpOJIst aTTecTaluu
OIIK-1. Cmocobern mpexn- | MOIIK-1.1 Hcmons3y- | 3HaTh: Tectst Ha mmaT- | Bompocsl i ycTHO-

CTaBUTh aJCKBaTHYIO CO-
BPEMEHHOMY YPOBHIO
3HAHUM HAy4YHYIO KapTUHY
MHpa Ha OCHOBE 3HaHHUS
OCHOBHBIX MOJIOKEHUH,
3aKOHOB U METOJIOB €cTe-
CTBEHHBIX HayK U MaTema-
THKHU

eT (yHIaMEHTaJIbHbIC
3aKOHBI TIPHPOABI W
OCHOBHBIE (U3HUECKHE
u MaTeMaTH4eCKue
3aKOHBI

- OCHOBHBIC ypaBHe-
HUSI DIICKTPOMArHHT-
HOTO MOJsI U Teope-
MBI, BBITCKAIOIIHE W3
HUX;

- O0COOEHHOCTH pac-
MPOCTPAHCHHUS 3JICK-
TPOMAarumMTHBIX BOJIH

B Ppa3JIMIHbIX
HampasJIAIOMNUX  CHU-
cTeMax nepeaayn

OHEPrun U B pasjiny-
HbIX Cpcaax.

dbopme moodle

ro cobecenoBaHusl,
3a1a4n

HOIIK-1.2. Ipumens- | 3naTh: Ymern: Baagers: Tectst Ha mnaT- | Bompockl 1 ycTHO-
eT (hU3HYCCKUE 3aKOHBI | - CBOWCTBA M METOJbI | - NPOBOJHWTH aHAJM3 | - HaBBIKAMHU HCIONb- | hopme moodle ro cobecenoBaHus,
U MaTeMaTU4ecKH Me- | IOCTPOCHHS  OCHOB- | (u3mdeckux mpouec- | 30BaHMs  ammapara | Komruiekt pomami- | 3amadn
TONBl AN pEIICHHWS | HBIX TUIOB JIMHHUH | COB, IPOUCXOJAIIMX B | KOMIUIGKCHBIX  aM- | HHUX 3aJaHUH
3a/a4 TEOPETHUECKOro | Mepefadyd M pe30Ha- | pa3IMYHbIX Halpas- | IINTYyX ¥ BekTopoB | Kommumekr  3amad
U TIPUKJIAJHOTO Xapak- | TOPOB, a TakXKe UX | JSIOIUX cucTreMax M | ['epma Ui pemeHus | Ui CaMOCTOSTENb-
Tepa. XapaKTepUCTHKH; cpenax. 3aa4 INEKTPOAMHA- | HBIX paboT

- MeTOJBl pacueTa MUKH.

XapaKTEepUCTHK  JIH-

HUH nepesayn u 00b-

€MHBIX PE30HATOPOB;

- cmocoObl  BO30YX-

JICHUs BOJIH U KOJIe-

OaHMH.
HOIIK-1.3. Jemon- Ymersn: Baaners: Tectst Ha mnaT- | Bonpocsl mns ycTHo-
CTpUPYET YMECHHE MHC- - PacCUMTHIBATh DJIEK- | - HaBBIKAMH alro- | ¢opMme moodle ro cobecemoBaHwsl,
MIOJIF30BATh 3HAHUS TPOMAarHUTHBIE TOJS | puTMu3anuu  kpae- | Komruiekt momami- | 3amaun




(1)I/I3I/IKI/[ n MaTCMaTUKHU

U OCHOBHBIC XapaKTe-

BbIX 3aJa4 3JICKTPO-

HUX 3aJaHUH

NOpH PEIIEHUH IPaKTH- PUCTUKH BOJH B pa3- | TUHAMUKU; Kommnexkr  3amau
YECKHX 3a/1a4. JUYHBIX CpelaX U B | - HaBBIKAMH IOCTPO- | I CaMOCTOSITEINb-
OIHOPOIHBIX  PEry- | €HHusl CTPYKTyp IO- | HBIX paboT
JSPHBIX BOJIHOBOJAX, | JIEM BONH B HAIpaB-
KoneOaHNi B PE30HA- | JIIOIIUX CHCTEMax H
TOpax. KoleOaHuit B pe3o-
HaTopax;
- HaBBIKaMH pelle-
HUS 3ajJad pacuera
OCHOBHBIX XapakTe-
PUCTUK  3JIEKTpUYe-
CKUX U MAarHUTHBIX
MOJIEH,
- HaBBIKAMH pelle-
HUS 3ajJad pacdera
OCHOBHBIX XapaKTe-
PUCTUK  BOJHOBOJ-
HBIX TPaKTOB U pe-
30HATOPOB.
OIIK-2. Cnocoben BbisiB- | MOIIK-2.1. Ilpencras- | 3HaTh: COBpeMEHHOE Baaners: Tectsl Ha miar- | Bonpockl ans ycTHO-
JISITh C€CTECTBCHHOHAYY- | JISICT COBPEMCHHOC | COCTOSIHMEC HayKd B - crenmanbHON Tep- | popme moodle ro cobecenoBaHus,
HYI0 CYIIHOCTh IpPOOJIeM, | COCTOSIHHE oOmacTi | 06acTH  AIIEKTPOAU- MHUHOJIOTHE, uc- | Kommuexkr mpomami- | 3amauu
BO3HUKAOIIUX B  XoJe | mpodeccnoHambHOMI HaMUKH. MOJIb3YyEMOM B OTe- | HUX 3aJaHui
npodeccroHaNbHOM  Jies- | JesITeIbHOCTH. 4ecTBEHHON M 3apy- | Kommmekt — 3amau
TEJBHOCTH, U TIPUMEHSThH OexHOW nuTeparype | AT CaMOCTOSTENb-
CyIIecTBYIOIMH (usnko- 0 MaKpOCKONn4Ye- | HbIX paboT
MaTeMaTHUYECKUIl ammapar CKOM  3JIEKTpOAMHA-
it ux  popmanuzanu, MUKE.
aHamusa U npunaTHa pe- | UOIIK-2.3. Paboraer Ymerb:  HCIONB30- Tectst Ha mmaT- | Bompockl 1 ycTHO-
HICHUS 3a TIEPCOHATIBHBIM BaThb MAKeThl IpHU- dopme moodle ro cobecenoBaHus,
KOMITBIOTEpPOM,  pabo- KIaJHBIX IPOrpamMm Kommnexkr pomam- | 3agauun
TaeT ¢ MakeTaMH IpH- JUId TIPOBENEHHS pac- HUX 33JaHUN
KIIaTHBIX IpoTrpaMm 9EeTOB U COCTABIICHHSA Kommnexkt  3amau
ISl pa3paboTku U OTYETOB MO Jlabopa- JUTSI  CaMOCTOSITENb-
[IPEJCTaBICHUS  JIOKY- TOPHBIM paboTaM. HBIX paboT

MCHTAIlUH.




4. CTPYKTYPA U COAEPKAHUE JUCIIAITJIMHBI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT Mo ceMmecTpam

OO61mas Tpy10€MKOCTb TUCLHUIUIMHBI cocTaBiseT 4 3au.en. uinu 144 yaca, pacnpeneneHue
9acoB MO BUaM paboT U ceMecTpaM IpeACTaBIeHO B Tabue 3.

Tabmuma 3 — Pacripeaenenne Tpy10EMKOCTH JUCITUIIIIMHBI 110 BUaM paboT Mo ceMecTpaM

TpynoémkocTn B yac

Buj yueOHoi1 padoThI Bcero | B T1.4. mo cemecrpam
yac. 4 cem

DopMaT U3yueHHus TUCIHHIIHHBI OuHast
O0mast TpyA0éMKOCTb JUCIUIUIMHBI 110 144 144
yueOHOMY IJIaHy
1. KonrakTHas padora: 57 57
1.1. AynutopHasi paboTa, B TOM 4ncJe: 51 51
3aHsTHs JeKInoHHoro Tuna (JI) 34 34
3aHaTusa cemuHapckoro tuna (I13-cemunapsi, 17 17
NPaKTUYECKHE. 3aHITHS U JIp.)
naboparopusie padbotsl (JIP) -- --
1.2.BHeayauTopHasi, B TOM 4HcCJIe
TEKYIIUH KOHTPOJIb, KOHCYIbTAIUU IO TUCIH- 6 6
TUTAHE
KOHTaKTHasi paboTa Ha IPOMEKYTOUHOM KOHTPO-
ne (KPA)
2. Camocrositesasnasi padora (CPC): 42 42

CaMOCTOATENIFHOE HM3Y4YEHHE pa3/ielioB, CaMOIO/-
roToBKa (IIpopabOTKa M MOBTOPEHUE JEKIIMOHHOTO
Marepuaja ¥ Marepuaia YYeOHHMKOB W Y4eOHBIX| 42 42
nocoOui, MOAroToBKa K Ja00paTOPHBIM U MPAKTHU-
YECKUM 3aHSATHUSM)

[ToaroToBka K sK3aMeHy (KOHTPOJIb) 45 45




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabmuua 4 - Cogep:kanue TUCHHUILTHHBI, CTPYKTYPHPOBAHHOE MO0 TEMaM

Ilnanupyemble (KOH-

Bujnbl yue6Hoii padoTsI

- KounrakTHasi padora
poJIpyeMbIe) pe3yJib 0 pabo % m HauMmeHoBaHHe
TaThI g e
o 2 g, 2 E o HCIO0JIb3yeMbIX HaumeHoBanne
. 2 ®
OCBOCHMST: g S 23 |35 AKTHBHBIX H paspaboTanHOro
kon YK; OIK; MK HaunmenoBanne pa3aesios, TeM - SR S - | B~ Bun CPC
’ ? E = 3z ; ; SN &) HHTEPAKTHBHBIX DJIEKTPOHHOI'0 Kypca
S = =
H HHANKATOPBI g 28 25 |8 g 6 00pa3oBaTeJbHbIX (TpyZI0EMKOCTH B 4acax)
OCTHIKEHH S 5 S 'S S E |538% .
N = ® 2 =3 | =€ TeXHOJI0Tuii
KOMIIeTCHIIMH = = 0 O &
4 CEMECTP
OIIK-1 Pa3zgen 1. BBenenue. YpaBHEHUS 3JIEKTPOJUHAMUKN U TPAHUYHBIE YCIIO- 1. lnarnoctuueckuit ONeKTPOHHBIA KOHCIIEKT
HNOIIK-1.1 BUS 0€301ICHOYHBII KOHTPOJIb, | JICKIIUH
HOIIK-1.2 ITonroroska K | JIy4lle B3aUMOKOHTPOJIb;
Tema 1.1. Bekropnble u ckaisp- A 4 TPOTE;
MOTIK-1.3 Hble nond.  OnekrpomarnutHoe | 1,0 KM
OIIK-2 Hoste ‘ P ' [6.1.1], [6.1.2], | 2. PasHOYpOBHEBBIE Kaue-
HOIIK-2.1 [6.1.4] [6.1.5] CTBEHHBIE, PACUETHBIE,
HMOIIK-2.3 Tema 1.2. Toku ¥ 3apsjbl B DIEK- HonrotosKa B rpadMuecKue 3a/1aHus;
TponuMHaMHUKe. BekTopsl Hamps- J'ICKZ[ sin
JKEHHOCTH JJIeKTpudeckoro u mar-| 1,0 [6 1ul] [6.1.2] 3. TectupoBanme Ha OH-
HUTHOIO mousied. J{uanexkrpuueckas [6. 1' 4],[6 1 5]' =1 | maitH-Iargdopme
W MarHUTHAs MPOHUIIAEMOCTH. - o
IIpakruyeckoe 3anaTue 1. Die- Bemonmenue 10
MEHTBI BEKTOpHOro aHammza. Ome- 20 N
paropsr rot, grad u div. Cuctemsl ’ 6.2.1]
KOOpJAMHAT. -
Tema 1.3. YpaBHenuss Maxkcemia [ToaroroBka K
B HHTETPATbHOM W nuddepeHnn- 20 JIEKLIUSAM
anpHO#t opmax. ['paHnyHbIE yCiI0- ' [6.1.1], [6.1.2],
BUSL. [6.1.4] [6.1.5]
Beinonnenue  1o-
IMpakTuyeckoe 3anstue 2. I'pa- 10 MALIHEO 3az[aH1iﬂ
HUYHBIE YCIIOBUSL. ’ [6.2.1]




IMnannpyembie (KOH-

Buabl yueOHoii padoThl

poJ]p[pyeMl,Ie) pe3yib- KonraxkrHas paGOTa ® @ HanMenoBanme
S o
TaThbl ) ) = HCTOJIb3yeMBbIX HaumenoBanue
OCBOEHHS: s 322 =g |25 8
: g = E S5 | xF AKTHBHBIX H pa3paboTaHHOIO
ko1 VK; OIK; K HaumeHnoBaHnue pa3aesioB, TeM - =7 S - | B~ Buxg CPC
’ ’ = ] g B 50 HHTEPAKTHBHBIX DJIEKTPOHHOTO Kypca
= =
W UHIUKATOPBI ] = é g & g g 6 00pa3oBaTeJbHBIX (TpymOoeMKOCTh B Hacax)
JOCTHIKEHUS > =g S = | =287 i
. = ® S 2 |55 TeXHOJIOT uit
KOMIIeTeHIIMHU = = 10 &
[ToaroroBka K
Tema 1.4. Buael cpen. Marepu- J'IeKﬂI_lI/IHM
aNbHBIC YpaBHEHUS Jis pa3nuaneix | 1.0
o M AP [6.1.1], [6.1.2],
pe: [6.1.4] [6.1.5]
TectupoBanue Ha
CamocrosiTesibHasi  padora 1o 6.0 wiatgopme  MOO-
ocBoenuio 1 pasnena: ' dle [6.1.1], [6.1.2],
[6.1.4], [6.1.5]
KOHTpOJbHasi padoTa
Hroro no 1 paznexy 5,0 3,0 6,0
OIIK-1 Pasnen 2. OCHOBHBIE 3aKOHBI U TEOPEMBI JIEKTPOTUHAMHUKHI 1. lnarHoctryeckuit DNEKTPOHHBIN KOHCTIEKT
HOIIK-1.1 Tema 2.1. 3aKk0oH coxpaHEHHs 3a- 0€301ICHOYHBII KOHTPOJIb, | JICKIIUH
[Toaroroska K
HOIIK-1.2 psna. 3aKOH COXpaHEHUs DHEPrHH. Jydlie B3aUMOKOHTPOJIb;
o JICKIHSIM
HOIIK-1.3 Teopema Ymoa-Iloiintunra. Teo-| 2,0 [6.1.1] [6.1.2]
OIlK-2 peMa eIMHCTBEHHOCTH pENIeHHH [6.1. 4]’[6 15]' 1| 2. PasHoypoBHeBbIe Kave-
HOIIK-2.1 YPaBHEHHI 3JIEKTPOJAUHAMUKH. " - CTBEHHEIE, PACYETHEIE,
HOIIK-2.3 Tema 2.2. Bekrop IloiinTunra. IMonroToBka K | rpadiueckne 3a1aHus;
KommuiekcHble aMITUTYABL. Y paB- 10 JEKIHSIM
HeHHs: MakcBemIa B KOMIUTCKCHOH ' [6.1.1], [6.1.2],| 3. TectupoBanue Ha OH-
dopme. [6.1.4] [6.1.5] nafH-matpopme
IIpakruyeckoe 3anstue 3. Kowm-
Bremmonnenue  no-
IDICKCHBIE aMIUIATYIOBL.  YpaBHe-
o 2,0 MAIITHETO 3aJaHUs
HUs MakcBemia B KOMILIEKCHOU 6.2.1]
thopme. o
Tema 2.3. 3akoH COXpaHECHHS [ToaroroBka K
OHEPIHH JUIS TapMOHMYECKHX TO-| 4 o JICKIHSIM
nel (KOMIUIEKCHBINH BEeKTOp YMOBa- ' [6.1.1], [6.1.2],
ToitHTHHTA). [6.1.4] [6.1.5]
IMpakTuyeckoe 3ansaTue 4. DHEP- 20 Brimonuenue  no-
TeTUYECKHE COOTHOIICHUS B 3JIEK- ’ MaIllHero 3aJlaHus
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IMnannpyembie (KOH-

Buabl yueOHoii padoThl

POJHpYeMbIe) pe3yJib- KonrakrHas padora % m HauMenoBaHme
TaThbl o @ % = HCIO0JIb3yeMBIX HanmenoBanue
. ) ) = @ = g
O0CBOCHMSL: g E S 23 |3 &5 AKTHBHBIX U pa3padoTaHHOro
ko YK; OIIK; 1K Haumenosanue pasieos, rem = 3 = g 5§53 Bux CPC MHTEePAaKTHBHBIX DJIEKTPOHHOI0 Kypca
=) g2 E= |S° 8 p p MY
" HHIHKATOPLI g &8 g & g £0 00pa3oBaTeJbHBIX (TpymOoeMKOCTh B Hacax)
JTOCTHKEHHS o) & ® < = =8~ .
KOMMeTeH I = Sa | 28 |88 TexHooriu
= (GR-H
TPOJMHAMHUKE. [6.2.1]
Tema 2.4. [IpyHuMI ABOMCTBEHHO- Moxroroska K
ctu. Jlemma Jlopenma. Teopema| 2,0 JeKIMAM
B3aMMHOCTH. [6.1.1], [6.1.2],
[6.1.4] [6.1.5]
TectupoBanue Ha
CamocrosiTesibHasi  padora 1o 8.0 wiatgopme  MOO-
OCBOEHHIO 2 pa3jena: ' dle [6.1.1], [6.1.2],
[6.1.4], [6.1.5]
KOHTpOJbHasi padoTa
Hroro no 2 pazneny 6,0 4,0 8,0
OIIK-1 Pasnea 3. beicTponiepeMeHHbIE POIIECCHI 1. lnarHoctryeckuit DNEKTPOHHBIN KOHCTIEKT
HOIIK-1.1 Tema 3.1. CxamsipHBIH M BEKTOp- I 0€301IeHOYHBIH KOHTPOJIb, | TEKINH
HOIIK-1.2 HBI TOTeHIMaNbl, auddepeHiu- OATOTOBKA K Jydlilie B3auMOKOHTPOJIb;
HOIIK-1.3 anbHBIe YpaBHEHHs A moTeHmua-| 1,5 Hgliuf M 6.1.2
OIlK-2 J0B. YacTHbIe pelIeHHs BOJHOBBIX {6. 1' 4}’[6 1 é] 2], 2. Pa3HOypOBHEBbIE Kaue-
HOIIK-2.1 YpaBHEHHH. " - CTBEHHEIE, PACYETHEIE,
HOIIK-2.3 Tema 3.2. Ilnockue, IWIHHAPAIE- rpaQuyecKkue 3a1aHus;
CKHe " cdepuyecKue  BOJHBI. IMoaroroBka K
[Tnockue 3neKTpOMarHUTHBIE BOJI- 20 JIEKIUSIM 3. TecTupoBanue Ha OH-
Hbl B OJHOpOAHOW cpexe. OOiime ' [6.1.1], [6.1.2], | maiin-mmardopme
cBOMCTBa IUIOCKKX BOJIH. daszoBas [6.1.4] [6.1.5]
Y IPYyNIOBasi CKOPOCTH.
Tema 3.3. Ilnockas BoiHa B Hje- ToaroToska <
albHOM  audnekTpuke. Ilnockas
BOJIHA B cpele Cc moTepsmu. Ipa-| 1,5 J[Tgiiuf]ﬂM [6.1.2]
HUYHBIE YCIIOBUS IyxuHa- T B
JleoHTOBHMYA. [6.1.4] [6.1.5]
IIpakTnyeckoe 3ansitue S. 20 Brimonnenue  go-
Pacuer XxapakTepHCTHK pacmpo- ’ MaIllHero 3aJlaHus

11



IMnannpyembie (KOH-
[PoIMpyeMble) pe3yJib-

Buabl yueOHoii padoThl

KonrakrHas padora

R & HaumenoBanue
TATBI g e
o ) g, 2E o HCTOJIb3yeMBbIX HaumenoBanue
. 2 9 ]
0CBOCHUS: = E S 23 |3 &5 AKTHBHBIX U pa3padoTaHHOro
ko1 VK; OIK; K HaumeHnoBaHnue pa3aesioB, TeM - =7 S - B Buxg CPC
’ ’ = ] ZE (S50 HHTEPAKTHBHBIX DJIEeKTPOHHOI0 Kypca
S B =
W UHIUKATOPBI = 28 g & 9 g 6 00pa3oBaTeJbHBIX (TpymOoeMKOCTh B Hacax)
JOCTHIKEHUS > S g S = | =287 i
. = s 2 23 | 2€ TeXHOJIOT uit
KOMIIeTeHIIMHU = = 10 &
CTpaHEHHs IUIOCKAX BOJH B pas- [6.2.1]
JUYHBIX Cpenax.
ITonroroska K
Tema 3.4. Ilongpuzanust BOJH. JIEKLIUSAM
1,0
Crosivas 3JIeKTpOMarHUTHAS BOJIHA [6.1.1], [6.1.2],
[6.1.4] [6.1.5]
TectupoBanue Ha
CamocrosiTeJibHasi pa6ora Mo 80 wiatrgopme  Moo-
0CBOEHHI0 3 pa3jena: ' dle [6.1.1], [6.1.2],
[6.1.4], [6.1.5]
KOHTpOJbHasi padoTa
Hroro no 3 paznery 6,0 2,0 8,0
OIIK-1 Pasnen 4. HanpaBnsiembie 2JI€KTPOMArHUTHBIE BOJHBI 1. InarHoctryecKuit DNEKTPOHHBIN KOHCTIEKT
HOIIK-1.1 Tema 4.1. OOmue CBOMCTBa 0€301IeHOYHBIN KOHTPOJIb, | IEKIIUN
NOIIK-1.2 HanpasJisieMbIX BOJH. IloHsATHE O JIy4llle B3aUMOKOHTPOJIb;
o [Toaroroska K
NOIIK-1.3 HampaBisone cucreme. Kmaccu-
nexmsm  [6.1.1],
OIIK-2 (bukamust  HampaBISIEMBIX — BOJIH. 2,0 6.1.2] 2. PazHOypOBHEBEIC Kaue-
HNOIIK-2.1 OnrcaHnue 10JI ¢ HOMOIIBIO BEKTO- - CTBEHHBIE, PACUETHEBIE,
[6.1.3], [6.1.4] )
HOIIK-2.3 pos I'epua. rpaduyecKkue 3aaHus;
Tema 4.2. [locTaHoBka 3amauu o 3. TectupoBaHue Ha OH-
pacmpoCTpaHeHNH MO B HAIpaB- naiH-atdopme
nsomedt  cucreme.  ['paHuuHble
[MoaroroBka K
YCIIOBUSL NI BOJH B BOJHOBOJE
nexmsm  [6.1.1],
MPOU3BOJBHOIO ceyeHus. Ypasue-| 1,0 [6.1.2]
aue ['enpMmrombia. JlucrnepcuonHoe [6. 1'3]’ [6.1.4]
ypaBHeHue. JlucriepcuoHHas Xa- e
pakrepuctuka. Kputmueckue uya-
CTOTEI.
Tema 4.3. Bonnsl Tna T B auHHSIX 15 IlogroroBka K
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IInanupyemsble (KOH-
[poJiMpyemble) pe3yJib-
TaThI
OCBOEHMSI:
ko YK; OIIK; IIK
U MHANUKATOPbI

OCTHKEHHST
KOMIIeTEeHI M

Buabl yueOHoii padoThl

KonrakrHas padora =
K
o @
= 2 Q
8 | £g| 28 |5E¢
HaumeHnoBaHnue pa3aesioB, TeM ; = ’1 § = g 2= Bupg CPC
= i E=5 |2° 8
= e o = = o S
< = 2 =5 |50
) S S | 58Y
= s 2 =] 8 &
= = O =
nepegaun. Briciine THITBI BOJH B neknusm  [6.1.1],
KOAKCHAJIbHOM JTHHHH. [6.1.2],
[6.1.3], [6.1.4]
IpakTuyeckoe 3ansitue 6. Pacuer Beinonnenue  no-
MIOTOHHBIX IapaMeTPOB JIMHUK IIe- 2,0 MaIIHEro 3aJaHus
penadu [6.2.1]
Tema 4.4. BonaHbl B NpsMOYIOJib- [ToaroroBka K
HOM BOJHOBOJie. OCHOBHasi BOJIHA 15 nekimsam  [6.1.1],
Y BOJIHBI BBICIIUX THIIOB, CTPYKTY- ' [6.1.2],
PBI MOJICH. [6.1.3], [6.1.4]
IIpakTnuyeckoe 3ansitue 7. Ilps- Beinonnenue  11o-
MOYTOJIBHBIA  OJJHOPOJHO  3arloJi- 2,0 MaIlHero 3aJlaHus
HEHHBII BOJIHOBO]T [6.2.1]
IToaroroska K
Tema 4.5. BonHBI B KpyIioM BOJI- neKH wiv [6.1.1]
HoBOZe. OCHOBHAs BOJIHA W BOJIHBI 1,5 [6 1H2] e
BEICIINX THITOB, CTPYKTYPHI ITOJICH. [6.1I3], [6.1.4]
IIpaktuuyeckoe 3ansaTue 8. Kpyr- Bemonuenue  pgo-
JbIA  OJHOPOJHO  3AIOJIHEHHBIN 2,0 MaIlHero 3aJaHus
BOJTHOBOJI [6.2.1]
Tema 4.6. Bosnbl, HanpaBisieMble
KPYTJIbIM JIV3IIEKTPUIECKIM Hozrorosxa <
JIEKIVSIM 6.1.1],
crepxaeM. Jlucnepcuonnsie ypas-| 2,0 6 1Ll2] [ ]
HeHus. JlucnepcuoHHbIE CBOICTBA [6.1.3]’ [6.1.4]
MMOBEPXHOCTHBIX BOJIH. b
Tema 4.7. PacmpocTpaHeHue dyiek- [Toxaroroska K
TPOMArHHTHBIX BOJH BJOJNb KPYr-| 4 ¢ nexmsm  [6.1.1],
JIOrO HEWJEeaJbHO MPOBOASIIETO ' [6.1.2],
CTEPIXKHSL. [6.1.3], [6.1.4]
Tema 4.8. Tlepuognueckue 3ame- 15 IToaroroBka K

HaumenoBaHue
HCIOJIb3yeMbIX
AKTHBHBIX H
MHTEePAKTHUBHBIX
00pa3oBaTebHbIX
TEeXHOJIOTHii

HanmeHnoBaHue
pa3paboTaHHOTO
DJIEeKTPOHHOI0 Kypca
(TpymoeMKOCTh B Hacax)
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IMnannpyembie (KOH-

Buabl yueOHoii padoThl

poJ]p[pyeMl,Ie) pe3yib- KonraxkrHas paGOTa ® @ HanMenoBanme
TaThbl ® @ % = UCMOJIB3YyeMbIX HaumeHoBaHue
. ) ) = @ = g
0CBOCHUS: = E S 23 |3 &5 AKTHBHBIX U pa3padoTaHHOro
Ko VK; OIIK; IK Haumenosanue pasieos, rem = g g & = ER Bux CPC HHTEPAKTHBHBIX DJIEKTPOHHOI0 Kypca
=) g2 == |8 :8 p p MY
1 HHHKATOPLI § & S § ; g =0 00pa3oBaTebHbIX (TpymoeMKOCTh B Hacax)
JMOCTUIKECHUS 2 e = < = = \8 ~ .
KOMITeTeH IHii = S o éh s s & TEeXHOJIOTHH
= O =
JSOIAEe  CHCTeMBI.  [IpocTpaH- nexmsm  [6.1.1],
CTBEHHbBIC TapPMOHHUKH. DIEKTPO- [6.1.2],
MarHuTHBIC BOJIHBI B rpebeHYaToi [6.1.3], [6.1.4]
crpykrype. ucnepcust B rpebGeH-
4aTOU CTPYKTYpE.
Tema 4.9. MemieHasle BOJHEBI B
crniupanbHOM BoOJHOBOAE. Jucrmep- [Toarotroeka K
CHOHHOE YPABHCHHE JUI aKCHATb-| 4 ¢ nekimsam  [6.1.1],
HO-CHMMETPUYHBIX BOJIH, €ro pe- ' [6.1.2],
meHue. MeToauKka  YHCIEHHOTO [6.1.3], [6.1.4]
pEIIICHHUS UCTIEPCHOHHBIX 33]1a4.
Tema 4.10. Toku B CTEHKax BOJ- CamocrosenbHas
npopaboTka TeMbl
HOBOza. Bo30y»neHue BoH B BOJI- [6.1.1], [6.1.2],
HOBOJAX. [6.1.3], [6.1.4]
TectupoBanue Ha
CamocrosiTesibHasi  padora 1o 14.0 wiatrgopme  MOO-
OCBOEHHIO 4 pa3jiena: ' dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTPOJIbHasA padoTa
HTtoro mo 4 pa3nery 14,0 6,0 14,0
OIIK-1 Pa3gex S. PesoHaTopsl 1. InaraocTiaecKuit ONEeKTPOHHBIA KOHCIEKT
HOIIK-1.1 Tema 5.1. DneMeHTHl 00wIEeH Teo- [MoaroroBka K | 0€301IEHOYHBIN KOHTPOJIb, | IEKIUH
NOIIK-1.2 pun pe3oHaTopoB. Pe3oHaTOphI Kak nexism  [6.1.1], | mydie B3aUMOKOHTPOI;
NOIIK-1.3 OTpe3KH Hampasjsifomux cucrem.| 1,5 [6.1.2],
OIIK-2 Konebanus tunoB E u H. Peso- [6.1.3], [6.1.4], | 2. PasHOypOBHEBBIC Kave-
NOIIK-2.1 HaHCHbIE 4acTOThI. JJ0OPOTHOCTD. [6.2.2] CTBEHHbIC,  pacyeTHbIE,
NOIIK-2.3 Tema 5.2. IIpuMepsl THIIOB KoJIe- IMoxaroToBKa K | Tpaduueckue 3a1aHus;
0aHui B IPSIMOYTOJIbHOM, Kpyriiom | 1,5 neknusiv  [6.1.1],
M KOAaKCHAJIbHOM  pEe30HATOpax. [6.1.2], 3. TectupoBanue Ha OH-
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IMnannpyembie (KOH-
[PoIMpyeMble) pe3yJib-

Buabl yueOHoii padoThl

KonrakrHas padora

R & HaunmenoBaHnue
TATBI g °
o 2. e, |EE o UCMOJIB3YyeMbIX HaumeHoBaHue
O0CBOCHM:T: = £ g 23 |3 &F AKTHBHBIX U pa3padoTaHHOTo
VK: OIIK: IIK HanmenoBanme pasaesios, Tem - 27 g .l Bug CPC
KO Y3 ’ ’ = ez Tz E50 HHTEPAKTHBHBIX DJIEKTPOHHOIO Kypca
H HHMKATOPBI = § 5 g & § g 6 00pa3oBaTeabHbIX (TPYZIOEMKOCTH B 9acax)
AOCTRGRCHI Z S '8 g E =8~ TEXHOJIOI Ml
KOMIIeTeHuHii = =% =29 |88
O =
KoakcuansHblii pe3oHaTop ¢ TOp- [6.1.3], [6.1.4], | maita-rutatdopme
[ICBOH €MKOCTBIO. [6.2.2]
IIpakruyeckoe 3ansatue 9. OO0b- Bremonaenne  mo-
eMHBIe pPe30HaTOpHl. Jl0OpOTHOCTH 2,0 MAIITHEeTO 3a1aHus
PE30HATOPOB. [6.2.1]
Tema 5.3. Bo3OyxkneHue pesoHa- CamocTosiTenbHas
TOPOB. npopadoTKa TEeMBbI
[6.1.1], [6.1.2],
[6.1.3], [6.1.4]
TectupoBaHue Ha
CamocrosnTesibHasE pa6oTa Mo 6.0 wiatrgopme  Moo-
0cBOeHHI0 5 pa3nena: ' dle [6.1.1], [6.1.2],
[6.1.3], [6.1.4]
KOHTpOJbHasi padoTa
HTtoro nmo 5 pasneny 3,0 2,0 6,0
HUTOTO 3A 4 CEMECTP 34,0 - 17,0 42,0
HUTOI'O IO JNCHUIIJINHE 34,0 -- 17,0 42,0
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

JUist OCyIIECTBICHHSI TEKYLIEr0 KOHTPOJI 3HAHUM 00ydarommxcsi cGOopMyIHpOBaHBI
IpUMEphl JOMAIIHUX 3aJaHUi U 3aJaHUi JJI1 CAaMOCTOSITENIbHBIX pa0oT, a TaKKe TECThl AJIs Te-
cTupoBaHus Ha tiatgopme moodle (ast cTyneHTOB co3aH MEKTPOHHBIH Kype «DIIEKTPOIUHA-
MHKa M pacripocTpaHeHHe paaroBoin»: https://education.nntu.ru/course/view.php?id=22).

Taxoke copMupoBaH mepeueHb BOMPOCOB U 3a/1aHUH, BBIHOCHMBIX Ha MPOMEKYTOUHYIO
aTTecTaluio B popme sK3aMeHa.

VYKa3aHHBI KOMIUICKT OLEHOYHBIX CPEICTB SIBIISICTCS HEOTHEMJIEMOHW 4acTbio (oHAA
OLICHOYHBIX CPEJICTB U XpaHUTCs Ha Kadenpe «DPU3MKa U TEXHUKA ONTHUYECKOH CBSI3M».

Omnwucanue mnokasateneil 1 KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OMMCAHUE LKA OLIEHH-
BaHUs MIPU TEKYIIEM KOHTpPOJe (KOHTPOJIbHbBIC HEJIeIH ) IPUBEACHO B TAOIHIIE 5.

Tabnuua 5 — Onucanue nokasaresnei U KpUTEpPUEB KOHTPOJISL yCIIEBAEMOCTH, ONMCAHUE LKAl
OLICHMBAHMUSI ITPU TEKYIIEM KOHTPOJIE (KOHTPOJIbHBIE HENIEIIH)

HIxana KonTpoabsHnas nenenst
3auer
OLlCHUBAHMS
40<R<=50 OtnuyHO
30<R<=40 Xopor1iio 3a4eT
20<R<=30 Y 10BAETBOPUTETHHO
0<R<=20 HeynosiersopurensHo He3adeT

[Ipyn nmpomeXyTO4HOM KOHTpPOJIE YCIIEBAEMOCTHb CTYJIEHTOB OLIEHMBACTCS IO YETBIPEX-
OaJUIBHOM CUCTEME «OTIMUYHOY, «XOPOIIO», «YAOBIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIILHO.
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Ta6mmma 6 — Kpurepuu olleHMBaHUA pe3ysibTaTa O0yUYeHHsI O JUCITUIIIMHE | IIKaJIa OIEHUBAHUS

Kpurtepnu oneHnBaHus pe3yibTaTOB 00y4eHHS

Orenka OreHka Orenka Orenka
Ko 1 HAHMeHOBA- Kon n nanmenoBanue MHIH  (yey/10BIeTBOPHTEILHO «YAOBJIETBOPHUTEIBHO / «xopomo» / «OTJIMYHO» /
HIe KOMITeTeHIHH KaTopa J0CTHAKCHUS KOMIIE / «HE 3aUTEHO «3a4TEHO» «3a4TEHO» «3a4TEHO»
TeHIHH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHrOBOM OT max PEUTUHIOBOX OLIEH- OT max peUTHUHrOBOH OT max peUTUHIOBOH
OLICHKH KOHTPOJISI KH KOHTPOJIA OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS
OIIK-1. Cnocoben HOIIK-1.1 Ucnonesyer | He 3HaeT ocHOBHBIE ypaBHE- | Moxker  chopmynmpoBats | Moxer  chopmynmpoBats | TBepao 3HaeT OCHOBHBIC

IIPEACTaBUTh aJIeK-
BaTHYIO COBPEMEH-
HOMY YpPOBHIO 3Ha-
HUU HAYYHYIO KapTu-
Hy MHUpa Ha OCHOBE
3HAHUS OCHOBHBIX
MOJIOKEHHH, 3aKOHOB
U METOJIOB €CTe-
CTBEHHBIX HayK U
MaTeMaTHUKU

(byH/IaMEeHTabHBIE 3aKOHBI
NPUPOJBI M OCHOBHBIE (U-
3MYEeCKHEe M MareMaTHye-
CKHE 3aKOHBI.

HUA 3J'IeKTpOMaFHI/ITHOFO
o " TeOpeMI)I, BBITCKAKO-
€ U3 HHUX, OCOOEHHOCTH
paclpoCTpaHCHUST BJIEKTPO-
MAarduTHbIX BOJIH B pa3HI/I'~I-
HBIX HaHpaBHHIOIlII/IX CUCTEC-
Max Tepeaadd SHeprud U B
pa3IUYHbIX cpeax.

OCHOBHBIC YpPaBHCHHUA 3JICK-
TPOMAruuTHOIO IoOJsI U TCO-
PEMBI, BBITCKAIOIUC U3 HUX;
0COOCHHOCTH  pacmpocTpa-
HCHUS QJICKTPOMAruuTHBIX
BOJIH B pa3JIMYHBIX HaIllpaB-
JSIFOIMX CHCTeMax mepea-
YM JHEPTHU U B PA3THIHBIX
cpenax, I0MmycKas OIUOKH.

OCHOBHBIE YpaBHEHUS JJICK-
TPOMAruiuTHOTO MOJIA U TECO-
PEMBI, BBITCKAIOMINE U3 HUX;
0COOEHHOCTH  pacrpocTpa-
HCHUA QJICKTPOMAruiuTHBIX
BOJIH B pas3/IMYHbIX HaIlpaB-
JSIFOLIMX CHCTEMax Mepesa-
YM SHEPTUU U B Pa3IMIHBIX
cpenax, nomyckas HeOOb-
IIAe HETOYHOCTH.

ypaBHeHI/IH 3HeKTpOMaFHI/IT-
HOT'O IIOJIA U TeOpeMLI, BbI-
TEKAIOIHE M3 HHUX, 0COOEH-
HOCTH pacmpocTpaHeHUs
3ﬂeKTpOMaFHHTHLIX BOJIH B
pa3HI/I‘IHbIX HaHpaBHHIOIlII/IX
CHCTEMax TIepelaudl  3Hep-
THH U B Pa3INYHBIX Cpelax.

HOIIK-1.2. IIpumenser
¢du3nyeckue 3aKOHBI U Ma-
TEMAaTHYECKH METOABl IS
pelIeHus 3ajad TeopeTHde-
CKOTO ¥ TIPHUKJIAJHOTO Xa-
pakTepa.

He 3HaeT cBoiicTBa U METO-
JIbI TIOCTPOCHHSI OCHOBHBIX
TUTIOB JIMHUHA TIepefauud Hu
pPE30HATOPOB, a TaKXke UX
XapaKTEPUCTHUKU; METOIBI
pacuera XapakTEpHUCTUK JIH-
HUM Tiepenayn U 00bEMHBIX
PE30HATOPOB; CIIOCOOBI BO3-
OyXIeHWs BOJIH M KoJjeOa-
HUH.

He ymeer npoBoguth aHanus
(uzmueckux MPOIIECCOB,
MPOUCXOAIINX B pa3ynd-
HBIX HAIPABJISIONINX CHCTE-
Max | cpenax.

He Bnameer HaBBEIKAMH MHC-
IIOJIb30BaHU arnmnapara
KOMIUIEKCHBIX aMIUTUTYJ |

Moxer  copMyaHpoBaTh
CBOMCTBA U METOJIbI MOCTPO-
€HHSl OCHOBHBIX THIIOB JIH-
HUHI Ilepeflayd U Pe30HATO-
POB, a TaKXkKe UX XapaKTepH-
CTHKH, METOJBI pacdyera Xa-
PAKTepUCTHK IJIMHUHA TIepe-
Jadl ¥ OOBEMHBIX pE30Ha-
TOPOB; CIOCOOBI BO3OYXkKe-
HUS BOJH M KoJeOaHMiA, O-
IycKast OIIHOKH.

IIpoBonuT aHamm3 ¢usnde-
CKHX IIPOIECCOB, IPOUCXO-
JUSIIIIX B Pa3INYHBIX
HaTPaBJLIIOIUX CUCTEMaxX U
cpenax, JIoIycKas OIHOKH.
Cnabo Bnajzeer HaBBIKAMHU
WCIIOJIB30BAHMs  ammapara

Moxer  chopMynupoBarh
CBOICTBA M METOABI IIO-
CTPOEHHSI OCHOBHBIX THUIIOB
JIMHUH Iepenauu U pe3oHa-
TOPOB, & TaK)X€ UX XapakTe-
PHCTHKH; METOZBI pacdeTa
XapaKTEepUCTHUK JIMHUAN Tie-
penadn U OOBEMHBIX pE30-
HATOPOB; CIIOCOOBI BO30YXK-
JICHUS] BOJH W KOJIeOaHW,
JIOTTycKasi HeOOJbIINEe He-
TOYHOCTH.

IIpoBomut ananu3 Qusmye-
CKUX MpOILIECCOB, MPOUCXO-
JUIIIIX B Ppas3InYHBIX
HAIpaBJSIOLIMX CHCTEMax U
cpemax, JOmyckas HeOOIb-
IIMe HETOYHOCTH.

TBepno 3HaeT cBoiicTBa U
METOJbl TOCTPOEHHUsI OcC-
HOBHBIX THIIOB JIMHUH Tiepe-
Jladvl ¥ PE30HATOPOB, a TaK-
KE WX XapaKTePHUCTHKH,
METOZIBI pacyeTra Xapakre-
PUCTHK JIMHUHA Tepefadn U
00BEMHBIX PE30HATOPOB.
YMeeT MpOBOIUTH aHAIN3
¢du3ngecKux TIPOIIECCOB,
MPOUCXOJSIINX B Pa3IUy-
HBIX HANpaBJSIONINX CHUCTE-
Max | cpenax.

Bnageer HaBbIKaMU MCHOIb-
30BaHUsI  ammapara KOM-
IJIEKCHBIX aMIUIMTYA U BEK-
TopoB ['epua st perieHus
3a/1a4 JEKTPOAUHAMHUKHY.
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BekTOopoB ['epua mis pemre-
HUS 33739 DJICKTPOIUHAMH-
KH.

KOMIUIEKCHBIX aMIUTUTY[ |
BeKTOpoB ['epma mis pemie-
HUS 337ad JIEKTPOJUHAMH-
KH.

Brnaneer HaBbIKaMH HCHIONb-
30BaHUS  ammapata  KOM-
IUICKCHBIX aMIUIMTYA W BEK-
TopoB I'epua i pemieHus
3a7ad  IIEKTPOJUHAMHUKH,
UHOTZa MWCIBITBIBAET He-
OoublIMe 3aTPyIHEHUSL.

HOIIK-1.3. leMoHCTpUPYET
YMEHHUE HCIOIb30BaTh 3Ha-
HUSL (U3UKK U MaTeMaTHKU
IpU pELIeHUH MpaKTUde-
CKHX 3ajJau.

He ymeer paccuuThiBaTh
9NIEKTPOMArHUTHBIE TMOJA H
OCHOBHBIE XapaKTEPHUCTUKH
BOJIH B Pa3JIMYHBIX Cpeax U
B OJIHOPOJHBIX PETYJSPHBIX
BOJHOBOJAX, KojcOaHUi B
pe3oHaTOpax.

He Brmameet HaBBIKAMH alro-
PUTMHU3AIN KPaeBBIX 3a7ad
SJEKTPONMHAMUKHY; HaBBIKA-
MH TIOCTPOCHHS CTPYKTYp
MoJIE BOJIH B HAaIpaBJsAio-
IIMX CHUCTEMaX U KoJieOaHui
B pe30oHaTOpax; HaBBIKAMHU
pelieHus 3a1ady pacdera oc-
HOBHBIX XapaKTePUCTUK
JNEKTPUYECKUX W MAarHHT-
HBIX TIOJICH; HaBBIKAMHU pe-
IICHUs 3ajad pacdeTa oOc-

HOBHBIX XapaKTEePUCTHK
BOJIHOBOAHBIX TPAakTOB U
PE30HATOPOB.

PaccuutsiBaer snmekTpomar-
HUTHBIE TOJSI U OCHOBHBIE
XapaKTePUCTUKU BOJH B
pa3UYHBIX cpefax U B OJ-
HOPOJIHBIX PeryJsIpHBIX
BOJIHOBOZAX, KoJicOaHWHA B
pe3oHaTopax, JIoIycKas
OIINOKH.

Cnabo BnameeT HaBBIKAMH
QITOPUTMHU3ALMU  KPaeBBbIX
3a7a4  3JIEKTPOJAMHAMUKH;
HaBBbIKAMHU MIOCTPOCHHUS
CTPYKTYyp TIOJ€d BOJIH B
HamnpaBJIAIOIINX CHCTEMaX U
KoJieOaHull B pPE30HATOPAX;
HaBBIKAMU pEIICHUS 3aaad
pacdera OCHOBHBIX XapakKTe-
PUCTHK DBJEKTPUYECKUX U
MarHUTHBIX MOJIEH; HaBbIKa-
MU pElIeHus 3a/1ad pacyera
OCHOBHBIX  XapaKTEPUCTHUK
BOJHOBOJAHBIX TPAaKTOB H
pE30HATOPOB.

PaccuutbiBaeT snexkTpomar-
HHUTHBIE IIOJII U OCHOBHEIEC
XapaKTepUCTUKU BOJH B
pPa3IUYHBIX cpelax U B OJI-
HOPOJHBIX PEryJspHBIX
BOJHOBOJAX, KojcOaHuii B
pe30HaTOpax, JIOITyCKast
HEeOOJIbIIINEe HETOYHOCTH.
Bnameer HaBBIKAMH alro-
PUTMHU3AIUHN KPAaeBhIX 33134
ANEKTPOAVHAMUKH,  HaBHI-
KaMH TIOCTPOEHUSI CTPYKTYP
[oJIe BOJIH B HaIpaBJsio-
IIHAX CUCTEMaX U KoJieOaHui
B PE30HATOpAax; HaBBIKAMU
penieHus 3amad  pacyera
OCHOBHBIX  XapaKTEPHUCTHK
ANEKTPUYECKINX ¥ MATHHUT-
HBIX TIOJICH; HaBBIKAMHU pe-
IICHUs 3aJad pacdeTra oc-
HOBHBIX XapaKTePUCTHK
BOJIHOBOJHBIX TPaKTOB H
pE30HAaTOpPOB, HO WHOT/AA
VCTIBITHIBAET 3aTPYAHECHUS.

YMeeT paccuuThIBaTh JJIEK-
TPOMAarHuTHBIE TOJII U OC-
HOBHBIC XapaKTePUCTUKU
BOJIH B Pa3JIMYHBIX Cpeaax U
B OJIHOPOJHBIX PEryJSPHBIX
BOJIHOBOJAX, KojcOaHuii B
pe30HaTOpax.

Bnameer HaBBIKAMH —ajro-
PUTMHU3AIUHN KPACBBIX 3a/1a4
ANEKTPOAVHAMUKH;,  HaBHI-
KaMHU TIOCTPOSHHS CTPYKTYP
1ojiel BOJAH B HANpaBIIsIO-
IIHAX CHCTEMaxX M KoJieOaHuii
B pe30HATOpax; HaBBIKaMU
pemieHus 3ajad  pacyera
OCHOBHBIX  XapaKTEPUCTHUK
ANEKTPUYECKUX W MAarHHUT-
HBIX TIOJICH; HaBBIKAMHU pe-
IICHWs 3aJa4 pacyera oc-

HOBHBIX XapaKTEePUCTHK
BOJIHOBOJHBIX TPAaKkTOB U
PE30HATOPOB.

OIIK-2.  Cnocoben
BbISIBJISITH €CTCCTBCH-
HOHAYYHYIO CyII-
HOCTh TpoOJIeM, BO3-
HUKAKIMUX B XOIE
poeCCHOHATBHOM

JeATEeIBHOCTH, u
NPUMEHSATh cyie-
CTBYIOIIMHA  (hu3UKO-

HOIIK-2.1. IlpencraBnser
COBpPEMEHHOE COCTOSIHUE
obmactu  mpodeccHoHab-
HOH JeATEILHOCTH.

He 3HakoM ¢ COBpEMEHHBIM
COCTOSIHHEM HayKH B o0na-
CTH JIEKTPOAUHAMHUKH.

He Bnameer cnemuanbHON
TEPMHUHOJIOTUEN, HCHOJB3Y-
€MOH B OTEUECTBEHHOU U
3apyOeXHOH JUTEpaType 110
MaKpOCKOIUYECKOH  DIIeK-
TPOAMHAMUKE.

Cnabo 3HaKOM C COBpEMEH-
HBIM COCTOSAHHWEM HAYKU B
00J1aCTH 3MEKTPOJUHAMHUKH.
Cnabo BiajmeeT CIlenualib-
HOMl TEpMUHOJIOTHEH, HUC-
M0JIb3YyeMOH B OTEUECTBEH-
HOW M 3apyOexkHO# nHTepa-
Type 10 MaKpOCKOIIHYEeCKOH
IICKTPOJMHAMUKE.

3HaKOM C COBPEMEHHBIM
COCTOSIHUEM HayKu B 00ja-
CTH DJICKTPOAMHAMHKH.

Bnaneer cnenumanbsHO# Tep-
MMHOJIOTUEH,  HCIOJIb3ye-
MOM B OTEUECTBEHHOH U
3apyOeKHOU JIUTEpaType 1o
MaKpPOCKOIIMYECKON  3JICK-
TPOJAMHAMUKE,  JOIyCKaeT

3HaeT COBPEMEHHOE COCTO-
SHUE HayKu B oOinacTtu
ANEKTPOAUHAMUKH.

CBO0OOOHO BIIaZEET CIHELH-
aJbHOU TEPMUHOJIOTUEH,
UCTIONB3yeMO B OTeue-
CTBEHHOH M 3apyOexHOM
JuTepaType MO MaKpOCKO-
MUYECKOH 3IEeKTPOJHHAMU-
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MaTeMaTH4eCKui

ammapar it ux dop-
MaJu3aliy, aHaau3a
1 TIPUHSTHS PEIICHUS

HeOOJIbIINE HETOYHOCTH.

KC.

NOIIK-2.3. Pabortaer 3a
MIEPCOHANBHBIM  KOMITBIOTE-
poM, paboTaeT ¢ HmaKeTaMu
HPUKIaJHBIX OPOrPaMM IS
pa3paboTKl W TpeAcTaBie-
HUSI JOKYMEHTAIHH.

He ymeer wucnonb3oBath
MaKeTsl MPHUKIAJHBIX MPO-
rpaMM JAJIs TIPOBEACHUS pac-
YETOB M COCTABICHUS OTYe-
TOB 1O JaOOpaTOpHBIM pa-
6oTam.

HUcneiTbiBaeT CepbE3HBIE
TPYZAHOCTH MpPH HCIOIH30-
BaHWM TTaKETHl IPHKJIATHBIX
MpOrpamMM Uil TIPOBEICHHMS
pacyeToB M COCTaBJICHHSA
OTYETOB MO J1a0OPaTOPHBIM
paboram.

UcnbiThiBaeT — HeOoJbIINE
3aTPYAHCHUS IIPU HCIOJNb-
30BaHMU IIAKETHl NPUKJIA-
HBIX IPOrpaMM Ui MpOBe-
JCHUS PAcyeTOB M COCTaB-
JICHUsI OTYETOB IO Jlabopa-
TOPHBIM paboTam.

VMeer ncHoib30BaTh IaKe-
THl TPHUKIAJHBIX IIPOTPaMM
IUTSA TIPOBEIICHUS PAcUeTOB U
COCTaBJICHHUS OTYETOB IO
nmabopaTopHEIM paboTam.
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Tabnuna 7 — Kputepuu olieHuBaHuUs

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIICTCHIIMA U TEOPETHUECKU MaTepuan 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusl, PEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKHA MPO(HECCHOHAIBHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OIICHKY «XOPOIIO» 3aCIy’)KHBAC€T CTYJACHT, MPAKTUYECKH IOJHOCTHIO
OCBOMBIIMI 3HAHUS, YMEHHUS, KOMIICTCHIIMM U TCOPSTHUYCCKUNA MaTepH-
ai, yueOHbIE 3a/laHus HE OICHCHBI MAKCHUMAIIbHBIM YHCIIOM OasioB, B
OCHOBHOM C(HOPMHUPOBAT MPAKTUICCKUC HABBIKH.

IToporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «YAOBJICTBOPUTECJIBbHO» 3aClIy>XHMBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOHBIIHH 3HaHUsA, YMCHUA, KOMIICTCHIOUHU U TCOPCTHYC-
CKHit MaTrcpuraji, MHOTHC y‘Ie6HBIe 3aJaHus b0 He BBIIIOJIHUII, h19%(e16)

TBOPUTEJIHHO)
OHHU OIICHEHBI YUCIIOM OaJlIOB OJIM3KHUM K MUHMMAaJIbHOMY, HEKOTOpBIC
NPAaKTUYCCKHE HABBIKUA HE CHOPMHUPOBAHBI.
MUHMMaNBHBI | OIICHKY «HEYI0BJIeTBOPHTEIbHO» 3aCIIy)KUBACT CTYIEHT, HE OCBOMB-
YPOBEHb «2» (He- | MM 3HAaHUS, YMEHHUS, KOMIETCHIMH W TEOPETUYECKUH MaTepual,
yIIOBJIETBOPH- yueOHbIe 3aJjaHusl HE BBIMOJIHWI, IPAKTHYECKUE HAaBBIKA HE CHOPMHPO-
TEJILHO) BaHBI.

6. YYAEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOnas q1uteparTypa, nedyaTHble H3aHus 6udauoTevyHoro gponaa

Bbubnnoreynsrit (I)OH,Z[ YKOMIUJICKTOBAH NNCYATHBIMU U3JaHUAMHA U3 pacd€Ta HC MCHCC 0,25
9K3CMILIAAPAa KaKaA0ro mus3 I/I3IlaHI/II\/JI, YKa3aHHbIX HWIKXC Ha KaXKI0Io 06yqa101uer0<:ﬂ n3 4yuciia JINII,
OIHOBPEMCHHO OCBaMBAOIIUX COOTBCTCTBYIOIYIO JUCHUIIIIMHY (MOI[y.]'IB).

6.1.1. DnexkTpoauHAMKKa M PAacHpOCTpaHeHHEe paauoBOJiH: yueOHuk / B. A. Heranos [u
np.] ; [lox pen.B.A.Heranosa, C.b.PaeBckoro. - 4-¢ uza.,crep. - M.: Paguorexnuka, 2009. - 743 c.

6.1.2 DnexTpoAMHAMHUKA U paclipoCcTpaHeHHEe paauoBoiiH: yueOHuk / B. A. Heranos [u ap.]
; llox pen.B.A.Heranora, C.b.Paesckoro. - 3-¢ u3n.,mepepad.u mom. - M. : Pagnorexnanka, 2007. -
743 c.

6.1.3. Ycrpoiictea CBY- u KBU-nmana3onos. Metoas! pacueTta. ANropuT™bl. TexXHOIOTHH
usrorosnenus / FO. A. Unapuonos [u ap.]. - M.: Paguorexnuka, 2013. - 752 c.

6.1.4. bokos, JI.A. DieKTpoIMHAMHKA U PACTIPOCTPAHEHHUE PAJAMOBOJH: YueOHOe Tocooure
[Onexrponnsiii pecypc] / JI.A. bBokos, A.E. Mauaens, B.A. 3amorpunckuii — Tomck: TYCVYP,
2013. — 410 c. — Pexxum mocryma: https://edu.tusur.ru/publications/3289

6.1.5. UBanoB, A.E. Dnextpoannamuka: YueOnuk / A. E. MBanos, C. A. UBanoB. - M.:
KHOPYC, 2012. - 565 c.
6.2. CnpaBo4yHO-0u0.1MOrpaduyeckas aureparypa

6.2.1. COopHuK 3amad 1Mo HsyekTpoanHamuke: yue0. mocobme/ HO.I'. BemoB [ np.];
Huxeropoa. IN'oc. Texn. YH-T um. P.E. AnekceeBa. — H. Hosropoz, 2015. — 101 c.

6.2.2. I'puropseB, A.Jl. DnekTpoJrHaMUKa U MUKPOBOJIHOBasl TeXHHUKa: yueOHuk / A. [I.
['puropses. - 2-e 3., nom. - CII6. : Jlans, 2007. - 704 c.
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6.2.3. IlerpoB, b.M. DnekTpoauHaMuKka U pPacHpPOCTPAHEHUE PATUOBOJIH: YUCOHHK JUIS
By30B / b. M. Iletpos. - 2-¢ u3n.,ucnp. - M.: I'opsiaas nunus-Tenexom, 2003. - 559 c.

6.3. MeToanueckue yKazaHusl, pEKOMeHIAIUM U IPyrue MaTepuajbl K 3aHATHAM

MeToaudeckue yka3aHus ¥ PEKOMEHJIAIUH 10 MMPOBEICHUI0 KOHKPETHBIX BUAOB yUEOHBIX
3aHATUH 10 TUCHUILIHHE «DJEeKTPOJMHAMUKA U PaCIIPOCTpaHEHUE PAJUOBOJIHY HAXOATCS Ha Ka-
denpe «®TOCH.

6.3.1. MeTtoauyeckue pEeKOMEHJAIMKM 10 OpraHU3allud ayJUTOPHOW pabOTHl MO AMCIIH-
TJIMHE «DJEKTPOAMHAMUKA U PACIPOCTPAHEHUE PAJHOBOIH Y.

6.3.2. Meroauveckue peKOMEHAAIMKA IO OpPraHW3allid W TUTAHUPOBAHUIO MPAKTHYCCKHUX
3aHATHS MO JUCIUIUIMHE «DJEKTPOAMHAMUKA U PACIPOCTPAaHEHUE PATUOBOIH»

6.3.3. Meroanueckre peKOMEH/IAIIUH 110 OPraHU3alliy 1 IJIAHUPOBAHUIO CAMOCTOSTEIHHON
paboThI O AUCHUIUIMHE «DIEKTPOJIMHAMHUKA U PACTIPOCTPAHCHHUE PATUOBOIIH.

7. ATH®OPMAIIMOHHOE OBECIHEYEHHUE JUCIHUIIJIMHbI

VY4eOHbIil nponecc no AUCUUILIMHE 00ecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIEH3UOH-
HOT'O U CBOOOIHO PacHpOCTPaHIEMOro MPOrpaMMHOI0 00eCHeueH sl, B TOM YHUCJIE OTEUECTBEHHO-
ro IPOU3BOJICTBA (COCTaB MO AMCLUMILIMHE onpeneneH B Hactosaweil PIIJ[ u nmoanexur oOHOBIE-
HUIO MPU HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAUMBIX /JJI5l OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

1. Hayunass  smektponnas  6ubnmoreka  E-LIBRARY.ru. —  Pexum  jmoctyna:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas OuMOMHOTeYHass cucTeMa I[TOBOMKCKOTO TOCYIapCTBEHHOTO YHHBEPCHUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum pocrtyma: http://elib.tolgas.ru./ - 3arm. ¢ skpana.

3. DIeKTPOHHO-OMOIMOTeYHass cucTemMa Znanium.com [DNeKTpoHHbIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.

4. OTkpbiToe 0Opa3oBaHue [DIeKTPOHHBIN pecypc]. - Pexum poctyna: https://openedu.ru/. -
3arn ¢ ’KpaHa.

5. Polpred.com. O630p CMMU. IlonmHoTekcToBas, MHorooTpacieBas 06a3a maHHbIx (BJ])
[DnexTponHbIi pecypc]. - Pexxum noctyma: http://polpred.com/. — 3aru. ¢ sxpana.

6. ba3el gaHHbIX Bceepoccuiickoro HMHCTHTYyTa HaydyHOM M TEXHMYECKOW HH(OpMauu
(BUHUTHU PAH) no ecTecTBEeHHBIM, TOYHBIM U TE€XHUYECKUM HayKaMm ODJIEKTPOHHBIN pecypc]. -
Pexxum nmoctyna: http://www.viniti.ru. — 3arum. ¢ sxpaHa.

7. YuuBepcuTerckas uHdGopMalnonHas cucrema Poccus [DaekTpoHHbI pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3aru. ¢ 3xpaHa.

21


http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/

7.2. IlepeyeHb NPOrPaMMHOI0 o0ecnieyeHUs] 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tabnuia 8 — IlepedeHpb PIEKTPOHHBIX OMOINOTEYHBIX CUCTEM

Ne HaumenoBanue | CcblIKa, 10 KOTOPOil OCYIIECTBJISIETCS
IbC poctyn Kk 9bC
1 Koncynprant http://www.studentlibrary.ru/
CTyJIEHTa
2 Jlaub https://e.lanbook.com/
3 IOpaiirt https://biblio-online.ru/

B tabmume 9 ykazaH mnepedeHb nMpodeccHOHAIBHBIX 0a3 JaHHBIX M HH(POPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecmeueH AOoCTyn (yIaJleHHBIH AO0CTym). JlaHHBI mepedeHb
MOJIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

Tabnuma 9 - [lepeyeHb cOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U HHGOPMAIIMOHHBIX
CIPABOYHBIX CHCTEM

HaumeHoBaHue npodeccHoHATBLHOI 0a3bl Hoctyn k pecypcey (YAaJeHHbIH JOCTYI ¢
Ne JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHOM CH- YKa3aHHeM CCBLIKH/I0CTYI U3 JIOKAJIBHOM
CTEMbI CeTH YHHBEPCUTETA)
1 2 3
1 Bbasa nannbix ctanaaptoB u pernamentoB POC- | https://www.gost.ru/portal/gost
CTAHIAPT //home/standarts
2 INepeuens npodeccuoHaNbHBIX 0a3 NTaHHBIX U https://cyberpedia.su/21x47¢0.html
MH(OPMALMOHHBIX CIIPaBOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCbI AJ15S1 UTHBAJIMAOB U JIUL C OB3

B tabmune 10 ykazan nepedeHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOMIMX (OPMBI, TaITH-
POBaHHBIE K JIMI[AM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH MX 3JI0POBBSI, @ TAK)KE CBEJCHUS O HAJU-
YUY CHECIUATBHBIX TEXHHYECKUX CPEJCTB 00YUYCHHUS KOJUIEKTUBHOTO M WHAWBUIYaTBHOTO MOJIb30-
Banus. [lpu 3anonHeHMM TaONIMIBI MOKET OBITH WCIONB30BaHA MH(OpManus, pa3MelIeHHas B
nonpaszene «JloctynHas cpena» cnenuanusupoBanHoro pasaena caiita HI'TY «Ceenenust 06 00-
pasoBarenbHO opranmuzanum» https://www.nntu.ru/sveden/accenv/

Ta6muua 10 - O6pazoBaTenbHbIe pecypcehl Ut HHBANKUI0B U jui ¢ OB3

Ne Ilepeuens oOpa3zoBaTe/bHBIX pecyp- | CBeaeHUSs] 0 HAJIMYMHU CTIEUATbHBIX TEXHUY e-
COB, MPUCNIOCOOIEHHBIX AJI HCIOJIb- CKHX CPEACTB 00y4YeHHUs KOJNIeKTHBHOIO H
30BaHMSA MHBAJMIAMH U JULIAMH € HHIUBHAYAJTBHOTO MO0Jb30BAHUA
OB3

1 9BC «KoHCYIBTaHT CTyICHTA» 03ByYKa KHHT U yBeJIMYEHHE mpudTa

SEC «JTaHby CIeLHAIBHOE MO6I/IJIE>HOG MPUIIOKEHHUE - CHHTE-
2 3aTOp pe4H, KOTOPBIA BOCIIPOU3BOAUT TEKCTHI

KHUT' U MCHIO HABUT'allU

3 OBC «tOpaiit» BEPCHS IS CIIA00BUIAIINX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHHUE, HEOBXO/JUMOE JIJIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

Jlisi KOHTaKTHOM M CaMOCTOSITENTbHONH pabOThl O0YYaroIMXCs BBIICICHBI IOMEIIEHUS,
OCHAIIEHHBIC KOMIIBIOTEPHON TEXHUKOW ¢ MOJKIIOUYeHHEeM K ceTH "MuTepHeT" m obecrnieueHueM
JOCTYTIA B AJICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEly OpraHU3alNu:

- 3QJ1 JIEKTPOHHO-UH(OPMAITMOHHBIX pecypcoB (aya. 2210 — 11 kommbroTepoB, aya. 6119

— 9 KOMIIBIOTEPOB);

- YATAJBHBIN 3aJ]1 OTKPBITOro aoctyna (aya. 6162 — 2 koMrbroTepa);

- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

10. METOJINYECKHUE PEKOMEHIALIMY OB YYAIOIAMCS 10 OCBOEHUIO
TACIHATLITAHBI

10.1. O0mme MeTOoAMYECKHE PEKOMEHIAIMHU J1JIs1 00y4AKOIIMXCH M0 OCBOEHHUIO JUCHH-
IUIHHBbI, 00pa30BaTe/IbHbI€ TEXHOJIOTHH

JlucuumiuHa peanu3yeTcsl TOCPEACTBOM MPOBEIEHUSI KOHTAKTHOM padoThl ¢ 00y4aroIiu-
MuUCs (BKJIIOYas MPOBEACHHE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSITEIBLHON pabOThI
00y4aromnXCsl U TPOMEKYTOUHOM aTTeCTaIlH.

KonTaktHas pabora: aynuropHas, BHeay JUTOpHasl.

IIpn nmpenogaBaHUM JUCLMILIUHBI «DJIEKTPOJUHAMUKA U PACIIPOCTPAHEHHUE PAaJUOBOIIHY,
UCIIOJIb3YIOTCS  COBPEMEHHBIE 00pa30BaTENIbHBIE TEXHOJIOTUHU, [TO3BOJISIIOIINE MTOBBICUTH AKTHB-
HOCTh CTYJIEHTOB IIpY OCBOCHHHU MaTepHaja Kypca U MpeoCTaBUTh UM BO3MOXKHOCTH 3(h(HEeKTUBHO
pean30BaTh Yachbl CaMOCTOSITENIbHON paOOTHI.

JUig CTYAEHTOB CO3/1aH 3JIEKTPOHHBIN Kypc «DJIEKTpOJMHAMUKA M PaclpOCTpaHEHUE pa-
anoBoiH» Ha mnardgopme moodle (https://education.nntu.ru/course/view.php?id=22). On coxep-
JKUT TEKCTOBBIC JIEKLIUHU, 3aaHUs JUIsl CAMOCTOSITEJIbHOTO PELIEHUs, TECThI JUIsl IPOBEACHUS Te-
KyLIEH aTTeCTaluu.

Ha nmexkuusax u mpakTUYECKHUX 3aHATUAX PEAIM3YIOTCS MHTEPAKTHUBHBIE TEXHOJOTWH, MPHU-
BETCTBYIOTCSI BOIIPOCHI U OOCYXIEHUS, HMCIIOJB3YeTCs JIMYHOCTHO-OPUEHTUPOBAHHBIM MOIXO],
TEXHOJIOTHsSI paboThl B MalbIX TPYIIAX, YTO MO3BOJISIET CTYAEHTaM IpPOSIBUTH C€Osl, MOTYyUUTh
HAaBBIKM CAMOCTOSTEIBHOIO U3YYCHHUS MaTEpPHUalla, BHIPOBHATh YPOBEHb 3HAHUU B IPYIIIIE.

Bce Bompockl, BOZHHMKIIINE MTPU CAaMOCTOSITEILHOW paboTe Haja JOMAallHUM 3aJaHueM, Io-
JIpoOHO pa30MparoTCs Ha MPAKTUYECKUX 3aHATUSAX M JIeKuusAX. [IpoBoasTcs MHIMBUAYaTIbHBIE U
TPYIIIOBBIE KOHCYJIBTAIlUH C UCIIOJIB30BAHNEM, KAK BCTPEUY CTYJECHTAMHU, TAK U COBPEMEHHBIX WH-
(bopMalMOHHBIX TEXHOJIOIUMI: YaT, 3JeKTpOHHAas noura, Skype, Zoom.

WNHunuupyercst akTUBHOCTh CTYAEHTOB, MOOILPSETCS 3a/laHue JIFoObIX BOMPOCOB MO MaTe-
puany, NPakTUKYETCs UHAWBUAYAJIbHBI OTBET HA BOIPOCHI CTYIAECHTA, PEKOMEHIYIOTCS METOJbI
YCIIEIIHOTO CAMOCTOSITETILHOTO YCBOSHHSI MaTepuaia B 3aBUCUMOCTH OT YPOBHS €ro 6a30BOM Mo-
TOTOBKH.

JUis oueHKM 3HaHWM, YMEHHH, HaBBIKOB U YPOBHS CHOPMHUPOBAHHOCTH KOMIETEHLUN
npuMeHsieTcs 0aJUIbHO-PEHTUHTOBas CUCTeMa KOHTPOJSI M OLCHKH YCIEBAEMOCTU CTYACHTOB B
IIPOIIECCE TEKYIIEro KOHTPOJIS.

IIpomerxyTouHas arTecTanusi MPOBOAUTCSA B (popMe SK3aMeHa C yueToM TeKyllel ycreBa-
€MOCTH.

PesyabraT 00yyeHuss cuuraercss copMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJIep’KaHNe Kypca OCBOEHO MOJHOCThIO. IIpH ycTHBIX coOeceJOBaHUSAX CTYACHT
UCUEPIIBIBAOIIE, [TOCIEI0BATEIbHO, YETKO M JIOTHYECKH M3JIaraeT y4yeOHbIM MaTepHai; CBOOOIHO
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CIIpaBJIACTCA C 3aJa4aMu, BOIPOCAMH U JPYIrMMU BUAAMH 3aHaHHfI, HCIOJIB3YCT B OTBCTC AOIOJI-
HUTEIBHBIN MaTepuan. Bce mpemycMoTrpeHHble padouel ydeOHOM MpOorpaMMOn 3aJaHus BBIMOJI-
HCHBI B COOTBETCTBUU C YCTAaHOBJICHHBIMU TpGGOBaHI/ISIMI/I, CTYACHT CHOCO6€H AHAJIU3UPOBATDH I10-
Jy4eHHbIE PE3yJIbTaThl, MPOSBISET CAMOCTOSATEIHHOCTH IPU BHITIOJHEHUH 3a/1aHUH.

Pe3yabTaT 00yueHusi cuuraercsi ¢(pOpMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CJIU TEO-
pPETHUYECKOE COJIep’KaHue Kypca OCBOEHO MOJTHOCThIO. [Ipu yCTHBIX coOeceoBaHUAX CTYIAEHT IO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT y4yeOHbIN MaTepHuall; CIpaBiseTcs ¢ 3aja-
yamH, BOIPOCaMH U APYTMMU BUJAMH 3a/laHui, TpeOYIOIIMX NPUMEHEHUsl 3HAHUM; BCe Mpeny-
CMOTpEHHBIC paboueil yueOHOW MporpaMMoil 3a/laHusl BBIMIOJTHEHBI B COOTBETCTBUHU C YCTAHOB-
JICHHBIMU TPEOOBaHUSMH, CTYJEHT CIIOCOOCH aHAM3UPOBATh MOJYyYEHHBIE PE3YNIbTAThL; POSBIIA-
€T CaMOCTOATCIIbHOCTD ITPU BBINTOJTHCHUHU 3az[aHm”1

Pe3yabTaT 00yueHus cuuTaercss HechpOpMUPOBAHHBIM, €CIIM CTYJEHT IIPU BBITOJHEHUN
3aJaHUii He JEMOHCTPHPYET 3HaHMK Y4eOHOro Marepuaia, JOIMYCKaeT OIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBITIOJHSET 33JaHUsI, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, Ka-
YCCTBO BBIIIOJIHCHHBIX 3a,Z[aHI/II>'I HC COOTBCTCTBYCT YCTAHOBJICHHBIM Tpe60BaHI/IHM, Ka4uyeCTBO HUX
BBITMIOJTHEHHS OIICHEHO YMCJIOM OajuloB HIDKE TPEX IO OLIEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOIOBOMY YPOBHIO.

10.2. MeToauueckue YKazaHus QJas 3aHATHH JEeKIUOHHOT0 THIIA

JIeKIMOHHBIN KypC MIPEAIONAaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOI'o IJIaHa. B Xo/1e JEeKIMOHHBIX 3aHATHI pacKpbhIBatOTCsl 0a30BbIE BOIIPOCH! B paMKax
Kax10i TeMbl qucuuiivbbl (Tadauua 4). O603Havar0TCsl KIIKOYEBbIE ACMEKThl T€M, a TaKXkKe Jie-
JArOTCS aKIEHTH HAa HanOOJIee CII0KHBIE M BaYKHBIE TIOJIOKEHUS U3ydaeMoro mMarepuaina. Martepu-
aJIbl JIEKIUH SBIISIOTCSI OCHOBOM ISl MTOATOTOBKHU O0YYarOIUXCs K MPAKTUYECKUM 3aHATHIM / J1a-
060opaTopHBIM pabOTaM U BBITIOJIHEHUS 33/IaHUI CAMOCTOSATEIBHOW PabOTHI, a TaK)Ke K MEpOIIPH -
TUSM TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTECTALMU 110 JUCLIUILINHE.

10.3. Meroauyeckue ykazaHHusl 10 OCBOEHMIO JUCHHUILUIMHBI HA MPAKTHYECKHUX 3aHS-
THAX

[IpakTHyeckue 3aHATHS NPEACTABISAIOT COOON AETAIN3ALUIO JIEKIIMOHHOTO TEOPETHYECKO-
ro Marepuasna, MpOBOJATCS B LENSIX 3aKpEIICHHUsI Kypca U OXBaTbIBAalOT BCE OCHOBHBIE pa3JIeIbl.
OcHoBHO# (opMOH MpoBeJeHNUs NPAKTUUYECKUX 3aHATHH sBIsieTcs 00CyXJeHue Haubojee mpo-
OJIEMHBIX U CJIO’KHBIX BOIIPOCOB IO OTAEIBHBIM TEMaM, a Tak)Ke pellieHue 3aJ1a4 1 pa30op npume-
POB U CUTyalllli B @y JUTOPHBIX YCIOBHSIX.

[IpakTuueckue 3aHATHs 00ydaromuxcs 00ecreunBaroT:

- IPOBEPKY M YTOUHEHUE 3HAHUM, TOJIyYEHHBIX Ha JIEKIMSIX;

- IOJIy4€HNE YMEHUH 1 HaBBIKOB pEIICHUs 3a/1ay;

- IMO/IBEJICHUE WTOTOB 3aHATUN MO PEUTHUHIOBOM CHUCTEME, COTJIACHO TEXHOJIOTMYECKOU
KapTe TUCIUIUINHBI.

10.4. MeToauueckue yKa3aHusl 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrodarenbHas paboTa obecreurnBaeT MOArOTOBKY 00y4aroImerocss K ayAuTOPHBIM 3a-
HATHSIM W MEPOIPUATUAM TEKYIIEro KOHTPOJS M IPOMEKYTOYHOM aTTeCTallMd IO H3y4aeMou
JUCLHUIUIMHE. Pe3ynbTaThl 3TOM MOATOTOBKU MPOSIBIAIOTCS B aKTUBHOCTH 00Y4YaIOILIerocs Ha 3aHs-
TUSX U B KQUECTBE BBINOJIHEHHBIX MTPAKTUUECKUX 3aJaHUM U APYTuX GOpM TEKYIIEro KOHTPOJIS.

[Ipu BHIMONHEHUM 3aJaHUM IJIS1 CAMOCTOSITENBHOW pabOThl peKOMEHIyeTcsl MmpopaboTka
MAaTEepUAJIOB JICKIIUM MO KaXJ0i MPONJACHHON TEME, a TaKKE U3yUYCHUE PEKOMEHAYEMOU JINTepa-
TYypBl, IpeicTaBlIeHHON B Paznene 6.

B npouecce camocrosTennbHON pabOTHI MPU U3YYEHUU AUCLHMILIMHBI CTYJE€HTHl MOTYT pa-

24



0oTaTh Ha KOMMBIOTEPE B CHEIUAIM3HPOBAHHBIX AyJUTOPHUSAX MJIS CaAMOCTOSITENLHON pabOThI
(ykazano B Tabmume 11). B aymuropusix wumeercs AocTyn uepe3 HHGOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON HMH()OPMAIMOHHO-00pa30BaTeIbHON
cpene yauBepcurera (OMOC) u anekTponHoi 6ubnuoreuynoit cucreme (ObC), rae B 2JIeKTPOHHOM
BUJIC pacrojiaraloTcs y4eOHbIe W y4eOHO-METOIUYCCKUE MaTepPHalbl, KOTOPhIE MOTYT OBITh HC-
TIOJIb30BAHBI JUISI CAMOCTOSTEIILHOM PaOOThI TPHU U3YYSHHUH JUCIUTUINHBL.

Pa3BepHyThIe METOIMYECKUE yKa3aHUsS [0 BCEM BUIAM pabOThI CTY/AEHTA HAXOJATCS Ha
kapeape «OTOC.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

11.1 OueHouHble cpecTBA ISl POBEACHNUS TEKYILIEr0 KOHTPOJIA YCIIeBAeMOCTH
JlJis Tekyliero KOHTPOJS 3HaHUN CTYJEHTOB M0 JAUCLUILIMHE MPOBOIUTCS KOMILJIEKCHASI
OLIEHKA 3HAHMUII, BKJIIOYAIOIIas
— TECTHUPOBAHUE 110 TeMaM JICKIIMOHHBIX 3aHITHIA,
— MPOBEpKa BBIMOIHEHHS TOMAIIHUX 3a/1aHUH,
— [IPOBEJICHUE CAMOCTOATEIbHBIX padoT.
11.1.1. TunoBble 3a1aHUs AJI51 CAMOCTOATEIbHBIX PA0OT

CamocrosiTeibHas paGora Nel

BapuanT 1
1. KommnekcHass aMIiuTyJa BEKTOpa HAIpPsHDKEHHOCTH MArHUTHOTO IIOJISE B BO3AYXE:

H =10cos(20mX)€, , MmA/m (ciy4aii crosueit BonHsl). Yacrora koneGanuit 3 ['Tu, cTropoHHHe
TOKH OTCYTCTBYIOT. OnpenenuTe KOMIUIEKCHYIO aMIUIATYly BEKTOPA HANPSKEHHOCTU SIEKTPHU-

geckoro nons. Haiiaure pasnocts das xonebannii E(t) u H(t).

2. ITnockas MOBEPXHOCTH pa3ACIIICT BO3AYX U OUIJICKTPHUK C 8r = 2 . BeKTop HaIIps’KCHHO-
CTHU BJICKTPUYCCKOTO IIOJI B BO3AYXC OPUCHTUPOBAH IIOJ YIJIOM 45° k MMOBEPXHOCTHU pasacia.

Onpenenyre TaHT€HIUMATLHYIO COCTABIIAIONIYIO BeKTOpa E BO BTOpOI cpene, ecu B 3TOM cpene
HOpMaJibHast coctapisitomas papaa 0,8 B/m. [ToBepXHOCTHBIN 3JEKTPHUYCSCKUI 3apsiT OTCYTCTBYET.

BapuanT 2

1. 3anmmmTe BEIpaXKeHHE I dnekTpudeckoro Bektopa E (1) m mns ero xommmexcroit am-

mmtynel E. Bextrop E mmeer xpyroeyro momspusammio B mimockoctn YOZ u Bpamaercs B

HAIPABICHAH YaCOBOH CTPEIIKU, €CIIH CMOTPETh C KOHI[@ SAMHUYHOTrO BekTopa €, . AMIUATYIa

Kose0aHuit Ey paBHa 5 MB/M, yactora kone6anuii 100 MI'n. B moment Bpemenu =0 Bexrtop

—

E nosepryT nox yrimom 45° x ocam Y u .

2. ITmockast TOBEpXHOCTh pa3/ieisieT BO3AYX U JUAIIEKTPHK. BEKTOp HampsHKEeHHOCTH DJIEK-
TPUYECKOTO MOJIS B BO3AyXe oOpa3yeT yroi 35° ¢ HanmpaBjIeHHEeM HOPMaJi K MMOBEPXHOCTHU pasjie-

na. Jlna Bextopa E B mmomextpuke stor yrom — 50°. Onpenennure OTHOCHTENBHYIO MPOHHIAE-
MOCTb AMAJIEKTpUKaA. [[OBEpXHOCTHBIN 3JEKTPUUIECKUI 3apsA]l OTCYTCTBYET.
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CamocrosiTesibHasi padora Ne2

Bapuanr 1

1. Baonbp GeckOHEUHOro MPSMOro LWIMHJIpa paauyca a MPOTEKaeT TOK MPOBOJUMOCTH.
HanpskeHHOCTP  MarHMTHOTO — TOJIS, CO3/1aBa€MOr0  3TUM TOKOM  BHYTPH  IIWJIMHJpA:

—_— - 3 —_ w ~
H= Oy H ol °, e Olg— €OMHUYHBIA BEKTOP B LUIUHIPUIECKON CUCTEME KOOPAMHAT, I — Iepe-
MEHHasi B 3TOM cucreme, Hy — mocTosiHHasi BeauuuHa. OnpeaesuTh pacipeeieHue ToKa MpoBO-

JUMOCTH BJOJIb pajinyca IMJIUHAPA U TOK MPOBOAMMOCTH, MPOTEKAIOLINI Yepe3 MOMepeyHoe ce-
YeHHe HUIUH/pA.

2. B mapuke paauyca a BEKTOp DJIEKTPUUECKON WHIYKIIMH: D= I DOI’4, rue T— enu-
HUYHBIN BEKTOP B c(hepruecKoil cucTeMe KOOpANHAT, I — pacCTOSIHUE OT LIEHTPa IapuKa 10 TOUKU
Habmonenusi, Dy — moctosinHas BenuumHa. Onpenenuts (QYHKIHMIO pacpeieieHus TUIOTHOCTH
00BEMHOT0 3apsAa BHYTPH IIAPHUKA U MOJHBIN 3apsil, HAXOASIIUNACS BHYTPH IIapHKA.

3. Cdepuueckuil KOHACHCATOP 3aIOJHEH JIBYXCIOWHBIM JUAJIEKTPUKOM. Pannyc BHyTpeH-
HEH 0OKJIAZKK a = 5 MM, paguyc Hapy»XHOH 0OKiIaaku b = 20 cM, paguyc rpaHHIbl JUIICKTPUKOB
c¢=1,5 cm. OTHOCUTENBHAST TUAIIEKTPUYECKAs MPOHUIIAEMOCTh AMAJICKTPUKA, MPHIIETAIONIET0 K
BHyTpeHHEeH oOknanke €, =15, k Buemmneii — €, = 3. Onpenenuts eMKOCTb CHEPHUECKOTO
KOHJICHCATOPa, HANTH HANPSHKCHHOCTH JICKTPUYECKOTO TOJIsl HAa BHYTPCHHHUX MOBEPXHOCTSAX 00-
KIIaJI0K, €cii pa3HocTh notennuanos mexay auvu U =100 B.

Bapuanrt 2

1. Baonp GecKOHEUHOro MPSMOro LWIMHJIpAa paauyca a MPOTEKaeT TOK MPOBOJUMOCTH.
HampspkeHHOCTh  MAarHUTHOTO — TOJI, CO3/aBaéMOTO JTHM TOKOM BHYTPH  LMJIHHJpA:

—_— — 2 —y o v
H= o H of 7, Tae Olg- €IMHMYHBIM BEKTOp B LMIMHAPHYECKON CHCTEME KOOpAUHAT, I' — mepe-
MEHHasi B 3Tou cucreme, Hy — mocTosiHHasi BeauuuHa. OnpeaesuTh pacipeeieHue Toka poBo-

JUMOCTHU BJIOJIb paauyca HWIMHIPA U TOK MPOBOJUMOCTH, MPOTEKAIOLINI yepe3 MonepeyHoe ce-
YeHHE LUIUH/PA.

2. B mapuke pagmyca a BEKTOpP JIEKTPUIECKON HHIYKIIUU: D= I D0r5, rue Ip— equand-
HBI BEKTOp B c(epuyecKoi cCUCTeMe KOOpJIMHAT, I' — pacCTOSHUE OT LEHTpa IIapHuKa 10 TOYKH
HaOmoneHusi, Do — nocrosHHas BenuuuHa. OnpenenuTh QYHKIUIO paclpeesieHusl MIOTHOCTH
00BEMHOT0 3apsia BHYTPH LIapUKa U MOJHBIN 3apsi)l, HAXOSAIIUICS BHYTPH ILIApUKA.

3. KoakcuanbHplii Kabenb 3armoHeH JBYXCIOHMHBIM UAJIIEKTPUKOM. Pamuyc meHTpaibHOM
XWibl a =1 cM, pagryc BHYTPCHHEW MOBEPXHOCTH dKpaHa b =3 cMm, paamyc rpaHuisl pasziena
JTURJIEKTPUKOB ¢ = 2 cM. JIMANEeKTpUK, IpUJIeraoluil K IEeHTPaJIbHOM JKUjle, UMEET OTHOCUTEIIb-
HYIO JMDIEKTPHYECKYIO MpOHHUIaeMocTh €, =11, a nusnexrpuk, npuneraommii K SKpady, —

82 = 2,2 . OnpeaennTb IIOrOHHYIO €MKOCTb Ka6en$[, HaWUTH HAIMPAXKCHHOCTD SJICKTPUYCCKOI'0 I10-

JIs1 Ha TTOBEPXHOCTHU HCHTpaJ'IBHOI\/JI JKWJIBI U 3KpaHa, €CJIM pa3HOCTb MOTCHIHUAIOB MECKAY HHUMU

U=50B.

CamocrositeibHas padora Ne3

Bapwuanr 1
1. AMniuTyna HanpsyKEHHOCTH MAarHUTHOTO TOJISI TJIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBI,

pacrpocTpansomeiicss B cpege ¢ napamerpamu £=3,8; w=1; 6=2-10* Cm/m, B miockoctu z=0
paBHa 1 A/M. OnpenenuTs MIOTHOCTh OTOKA MOIIHOCTH BOJIHBI HA PACCTOSHUM Z, PaBHOM 1 M OT
Havaira KOOpAWHAT.

2. Hekotopsrii nuanektpuk Ha yactore 10 [T o6manaer mapamerpamu g = 3,8, pur =1, tg
8=10". Onpenenuts WIHHY BOTHBI, KOdQ(UIMEHT 0CTAGICHHS N XapAKTEPHCTHYECKOE COPOTHB-
JICHUE CPEJIbI.
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3. Ilnockas snekTpomMarHuTHas BoyHa ¢ yactotoi 10 I'T1 pacnpoctpansercs B cpeae 0e3
noTeph ¢ OTHOCUTENbHBIMY TipoHHuIaemMocTsiMu €, =10; W, = 2. Onpenenute koadpuument da-
3bl, (A30BYIO CKOPOCTD, JUIMHY BOJIHBI M XapaKTEPUCTUYECKOE COPOTUBIIEHUE CPEIbL.

BapuanT 2

1. JInst IU10CKOM 3JIEKTPOMArHUTHON BOJIHBI, PAaCIIpOCTPaHSIOLIEHCS B Cpelie ¢ MapaMmeTpaMu
e=144; u=1; t983=2-10'4, ONPEICTUTH IIOTHOCTh MTOTOKA MOIIHOCTH B INIOCKOCTH Z=( Ha 4acTo-
te 10 I'T'1, ecnu amMIuinTy1a HAIPSPKEHHOCTH 3JIEKTPUUECKOTO I0JIsl B ATOM M1ockocty pasHa 100
B/m.

2. Kepamuka tutanat 6apus (BaTiO3) na wactore 10 I'T'1; o6nagaer napamerpamu g = 144,
ur =1, tg 6,=0,6. OnpenenuTs UIMHY BOJIHBI, KOAP(OUIMEHT OCTAOICHUS U XapaKTePUCTHIECKOE
COIIPOTHUBIIEHUE CPEJIBL.

3. Ilmockast 3IeKTpOMarHuTHasi BOJIHA PACIpOCTpaHsIeTCs B AUAJIEKTpUKe Oe3 moreps. Pac-
CTOSIHUE MEXIY COCEIHUMU CUH(]A3HBIMU ¢bpoHTaMU paBHO

15-10°
20 M, ckopocTh nepemenienus (GpoHTOB cocTapuseT L,O- Mm/c. Onpenenure OTHOCUTENbHYIO

AUDJICKTPUYICCKYIO ITPOHUIIACMOCTD CPCbl, 4aCTOTY KOJ'IG63.HPII>1, (baSOBy'IO INOCTOSAHHYXO U JJIMHY
BOJIHBI.

CamocrosiTeibHas padora Ned

BapuanT 1

1. B npsiMOyroinsHOM BOJHOBOJI€ ceueHueM 16x8 MM pacrnpocTpaHaeTCsl BOJIHA OCHOBHOTO
tumna. [{nuHa BOJIHBI B BOJHOBOJE paBHA 2,5 cM, yactoTa konebanuit 9 I'Tu. Onpenenuts ¢azo-
BYIO CKOPOCTb U OTHOCUTEJIBHYIO AUAIEKTPUUECKYIO MPOHUIIAEMOCTh BELIECTBA, 3AMOJIHSIOIIETO
BOJIHOBO/I.

2. OnpenenuTh JUana3oH 4acToT, B KOTOPOM B KPYIJIOM BOJHOBOAE AuaMmeTrpoM 30 MM Mo-
JKET PACTIPOCTPAHITHCS TOJILKO OCHOBHOM THI BOJIHBI. BOJIHOBOJ 3aMIOJIHEH TUAIEKTPUKOM C OT-
HOCHUTEJIbHOU JUAIEKTPHUUECKON MPOHUIIAEMOCTBIO & = 2,56.

3. B mpsMoyroibHOM BOJIHOBOJIE PACIPOCTpaHseTcs BONHA TUna Hip ¢ JIMHOW BOJIHEI B
BOJIHOBOZIE Ap = 3 cM. YacTora konebanuit 15 I'Tu. BonnoBox 3amonnen Bozayxom. Ha 6aze naH-
HOTO BOJTHOBOJIA HEOOXOJMMO MOCTPOUTH PE30HATOP MUHUMAIBHOU AIMHBL. ONpenenuTb pasmep
pe3oHaropa.

Bapuanrt 2
1. B xBagpaTHOM BOJHOBO/IE, 3aMIOJIHEHHOM BO3YyXOM, pacrpocTpansercs BoaHa Eq1. J{u-

Ha BOJIHBI B BOJHOBOjI€ paBHa 9,43 cM, yactoTa konebanuit 5 ['Tu. Onpenenuts Ha3oByr0 CKo-
POCTB U pa3Mep CTEHKH BOJHOBOJIA.

2. B KpyrioM BOJHOBOJAE AMAMETPOM 24 MM paclpOCTPaHSETCs] BOJIHA OCHOBHOTO THIIA.
JlnuHa BOJHBI B BOJIHOBOJIE paBHa 4,8 cM, yactoTta konebanuit 6 I'T. Onpenenuts $pazoByro CKo-
POCTb U OTHOCHUTEIBHYIO AUAJIEKTPHUUECKYIO0 MPOHUIAEMOCTh BEIECTBA, 3AMOJHSIOLUIETO BOJIHO-
BOJI.

3. Ilpu BO3OYx)nmeHun koyiebanust tuma Egjp B KpyriioM 00BEMHOM PE30HATOPE PE30HAHC
HaOmronaercst Ha yactore 3,5 [T, a nmpu Bo3Oy»xkaenuu mMonsl Eo11 — Ha vactote 4,1 I'Tu. Haiitu
pa3Mepbl BOJIHOBO/IA.

Bapuant 3

1. B npsMoyroibHOM BOJTHOBOJIE cedeHueM 48x22 e pacrpocTpaHseTCcsl BOJIHA OCHOBHO-
ro tuna. /[nuHa BosHBI B BOHOBOAE 9,4 cM. OTHOCUTENbHAS TUAJIEKTPUUECKas MPOHUIIAEMOCTb
BEIIECTBA, 3aMOJTHSIONIETO BOJIHOBO, paBHa 2,25. OnpenenuTs 4acToTy MepefaBaeMbIX KoseOa-
HUN U (Ha30BYIO CKOPOCTH BOJHBI B BOJTHOBOJIE.
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2. B kpyriioM BOJIHOBO/JIE, 3aII0OJIHEHHOM BO3/1yXOM, pacipocTpansercs BojaHa tumna Eo;. Ya-
crota konebanuit 10 I'T. Ha paccrossnuu 7,8 MM (Bosib 00paTHOM CBSI3M BOJIHOBOJA) (pa3a Ko-
nebanuii MeHsieTcs Ha /4. OnpeaenuTh TUaMeTp BOITHOBOA.

3. Kpyrusiii o0bemHbI pe3oHaTop umeeT nuametp 30 MM u amuny 40 mMm. Pe3onancHas yactora
OCHOBHOTO THIa KoyieOaHuii paBHa 4,348 I'T1. BBIYHCIUTE OTHOCHTEIBHYIO IUDIEKTPUICCKYIO
MPOHUIIAEMOCTh CPE/IbI, 3aMOHSIOIECH PE30HATOP.

11.1.2. Ilpumep TecTa o TemMe «BoTHOBOABD

1. OcHOBHOW BOJHO# MPSIMOYTOJIBHOTO BOJHOBOA IpH A > D siBisieTcs:

-El1
—H10
—-EI10
2. BbIpOXICHHBIEC THIIBI BOJIH — 3TO:
— BOJIHBI, IMEIOIUE OJUHAKOBBIE KpPUTUUECKHUE YACTOTHI U JUCIIEPCUOHHBIE 3aBUCUMOCTH
— BOJIHBI, UMEIOILINE OJJMHAKOBBIE CTPYKTYPHI IOJIEH
— BOJIHBI, KOTOPbIE HE MOT'YT PaCIPOCTPaHATHCS B BOJIHOBOJIE
3. OcHOBHas BOJIHA MIPSIMOYTOJILHOI'O BOJTHOBO/IA 3TO:
— BOJIHA, UMEIOIIasi HAUOOJIBIIYIO KPUTHUECKYIO YaCTOTY
— BOJIHA, MMEIOI1asi HAMMEHBUIYI0 KPUTUYECKYIO YaCTOTY
— €JMHCTBEHHAsI BOJIHA, KOTOPasi MOXKET pacCIpOCTPaHATHCS B BOJIHOBOJIE
4. Kaxumu QyHKIMSIMHU OMUCBIBAETCS MOJIE BOJIHBI, PACIIPOCTPAHSIOIIEHCS B KPYTJIOM BOJI-
HOBOJE:

— TPUTOHOMETPUYECKUMU
— ¢ynkuusamu Heitmana
— ¢pyakuusamu beccens
— DKCIIOHEHTOHN
— ¢yHKUIMAMU MakioHaIb1a
5. CrpykTypa nojs Kakoi BOJIHbI H300pakeHa Ha PUCYHKE:
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BILE
—HI11
— HO1
—El11
—EO1

Kakne IIPU3HAKKW OTHOCATCA K BOJIHAM THIIA E:

— OTCYTCTBYET IIPOJIOJIbHAS COCTABJIAIONIAS MAarHUTHOTO TIOJIS

— OTCYTCTBYET IMPOI0IbHASL COCTABJISIONIAS AJICKTPUUECKOTO TOJIS

— B 00IIIeM cTy4yae MPUCYTCTBYIOT BCE TPU KOMIIOHEHTHI SJIEKTPUYECKOTO MO
— B 00111eM clTydae MpUCYTCTBYIOT BCE TP KOMIOHEHTHI MATHUTHOT'O OIS

— KpUTHYECKasl 4acTOTa paBHa HYJIIO

— KpUTHYECKAs 4aCTOTa OTIUYHA OT HYJIA

®dazoBast CKOPOCTh BOJIH B PSIMOYT'OJILHOM U KPYTJIOM BOJIHOBOJIE BCETIa

— MEHbIIIE CKOPOCTH CBETA B CPEJI€, 3AMOIHSIOIIEH BOJTHOBO/

— 0oJIbIIIe CKOPOCTH CBETA B CPeIe, 3aMOTHSIONIEH BOITHOBO/T

— paBHA CKOPOCTH CBETA B CPEJIC, 3aMOTHSIONICH BOTHOBO/

Haiinute cooTBeTCTBUE MEXKAY TMHUSMHU TTEPEAaYd U OCHOBHBIMHU BOJIHAMH B HUX:
[TpstmoyTonbHBIN BoIHOBOJ (& > b) — H10

[MpsimoyrosbHeIii BoaHOBOA (2 < b) — T

Kpyrasriit BomHoBog — HO1

Koakcuanpnas nuaus — H11

[Tpu3sHaku BoHbI THHA T!

— MMEET BCE 1IeCTh KOMIIOHEHT TOJIst

— KpUTHYECKAs 4acTOTa paBHA HYJTIO

— HE UMEET MPOJIOJIHHBIX COCTABJISTFOIIUX TTOJIS

— HE UMEET MONEPEUHBIX COCTABIISIOMIMNX OIS

— KpUTHYECKasi 4aCTOTa OTIMYHA OT HYJIS

— (ha3oBast CKOPOCTh BOJIHBI paBHA CKOPOCTH CBETA B CPEJIE, 3AMOIHSIOIEH JIMTHUIO
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10. Ha xakoM ypaBHEHUU CTaBUTCS KpaeBas 3aJaya 0 HaX0XKJIEHUU COOCTBEHHBIX BOJIH IMPs-
MOYTOJBHBIX M KPYTIIBIX BOJHOBOJIOB

— Ha ypaBHeHUH beccens
— Ha ypaBHeHuH ['enbMrombna
— Ha ypaBHeHuu Jlexxanapa
11. YeMm oTJIMYAIOTCSI IOCTAHOBKH KpacBbIX 3aaa4 AJId HAXOXKACHHUA COOCTBEHHBIX BOJIH THIIA
E u H B npssMOYroJIbHOM BOJTHOBOJIE

— 'PaHUYHBIMH YCJIOBUSIMU
— TUIIOM YpaBHEHUS
— BekTopamu ['epiia (31€KTpUYECKUM U MarHUTHBIM )
— CHCTEMOW KOOpANHAT

12. BeiGepuTe U3 CIIUCKA JTMHUH NIEPEAay, KOTOPBIE MOTYT PacCMaTpPUBATBCS C TOUKH 3PEHUS
TEOPHH LieTel (OMUCHIBAIOTCS TenerpadHbIMU YPABHEHUSIMH )

— KOAaKCHaJIbHAasl JIMHUS

— NPSIMOYTOJIbHBIM BOJIHOBOJL

— KpYIJIbli BOJIHOBOJL

— AMJIEKTPUYECKUI BOJIHOBOJ (CBETOBOJ)
— JIBYXIIPOBOJHAS JIMHUS

11.1.3. TunoBbIie JOMAIIHHE 3aJAHUA:
Jlomamnee 3aganue 1

1. 3amucaTh BBIpakeHHUs JUI pOTOpa, IpajiieHTa, AHBepreHIHH U JlallacHaHa
B IIUTHH/PHYECKOIl H cepHyecKoil cHcTeMaX KOOpAHHaT.
2: Haiitn:

grad(4 B); rotgrado;
div[AE]; divrot 4;
rot[]l E]; grad(ov);
rotrot 4; div[grad¢ grady].
3. OmpejennTe IMBEPreHIMIO H POTOP BEKTOPHOTO MONS A, 3aJaHHOTO B
JIeKapTOBOII clcTeMe KOOPIHHAT: A= 2.n'zéx +z%e,.
4. OmpejennTe IUBEPTeHINIO H DPOTOP BEKTOPHOTO MONs A, 3aJaHHOrO B
. = 10.
IIUTHHIPHYECKOil cHCcTeMe KoopaHHatT: 4 = —sin zé,.

7
JlomaiHee 3aganue 2
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1. InockocTh XOY nekapToBoil CHCTeMbI KOOPAHHAT ABIAETCSA IPaHHUIleil Bo3ayXa
U HJlea]IbHOTO IIPOBOJIHNKA. IT0 IOBEPXHOCTH IIPOBOJIHIKA IIPOTEKaeT pAaBHOMEPHO
pacIipe/ieJIeHHBIIl TOK, OpHEeHTHPOBAHHBII BOIL OcH y. IIpn 3TOM depe3 OTpe3oK
OCH X JIHHOI 12 cM mpoxXoAuT ToK 25 MA. OmnpelennTe TaHTeHIHAIBHYIO K
MTOBEPXHOCTH COCTABIIAIONIYIO BEKTOpa HAIPsKeHHOCTH MarHHTHOTO II0JIA.

2. Ilnockas IIOBEPXHOCTh pasjeisieT JBe Ccpelbl € OTHOCHTEJIBbHBIMH

8rl =5

JHAIeKTPHYeCKHMH ITPOHHIIaeMOCTAMH n2=2 B IepBoii cpejie BEKTOp

-10
3IeKTPHUeCKOTo cMeleHns nMeeT Bemmunay > 107 Ki/m® n opreHTHpOBaH 101
yriaom 45° K IIOBepXHOCTH pasjena. Bo BTOpoil cpeje BeqHYHHA BeKTOpa

2500

3JIEKTPHYECKOIO0 CMEIICHHsA paBHa KJI/MZ. Onpenemne IIIIOTHOCTH

IIOBEPXHOCTHOTO 3apsja.

3. IlnockocTs XOY neKkapTOBOIl CHCTeMBI KOOpPJAHHAT pasjelseT JBe Cpeisl C

OTHOCHTEJIBHBIMH JIHIJICKTPHYECCKHMH IIPOHHIIACMOCTAMH €n =15 n €2 =4. B

nepBoit cpere (Z>0) BekTop HampPAKEHHOCTH 3TEKTPHYECKOTO OIS

E, =5e, +5e, B/M, Bo BTOpoii cpene (Z<0): E, =5e, +10e,

IUIOTHOCTH IIOBEPXHOCTHOTI'O 3apsi/ia.
JomamHee 3ananue 3
1. B am3JIeKTpHKE C OTHOCHTENIBHOIH MPOHHI@eMOCThI0 3,8 M  yIelbHOil

T

T
—f

B/Mm. Omnpenenute

;_ iz
npoBojuMocTei0 0,023 CM/M  KOMIUIEKCHas aMIUIHTYIA E=10e €, MB/M.
OmnpejlenTe  KOMIUIEKCHBIE — aMIUTHTYABI ~ BEKTOPOB  IUIOTHOCTH  TOKa

MIPOBOAMMOCTH, TOKAa CMeIleHHs H ITOJIHOTO ToKa. YacToTa Konebanuii 150 MI'.

2. B [m3neKTpHKe C OTHOCHTENBHOI IPOHHIAEMOCThIO 2,5 H  YIedbHOIl

-3
IPOBOJIMMOCTBIO L1-10

Jop =2:2-107 sin(m-10"1)é,

CM/M BEKTOp IINIOTHOCTH TOKa TIPOBOIHMOCTH:

. A/M’.  OnpejemiTe KOMILIEKCHYIO AMILTHTYIy
BEKTOpa IUIOTHOCTH TOKa CMeMIeHHs, a TAKKe YToJl AHIeKTPHUECKHX MOTepk.
3. 3anuunTe BhIpakeHIHe /Ul BeKTOpa HANPSKEHHOCTH MArHHTHOIO IIOJIA H(@)

HMEIONIero JHHEHYIO TONSPH3aIMio B IwiockocTn XOZ. Konebauns sektopa H
MIPOUCXOAAT C aMILIUTYA0il 10 MA/M BA0Ib MpsAMOil, HAKIIOHeHHOIT o yrioMm 30°

K ocH z u yrinoMm 60° k ocu x. Ilpu 1=0 NIPOEKIHsA H.=5 \A/m. Yacrora

Konedanmii 2 I'T.
JlomamHee 3axanue 4



l. B Hexoropoﬂ TOYUKE TIPOCTPAHCTBA BEKTOPHI 3JIEKTPOMArHHTHOIO TIIOJIA
OIMHCBIBAKOTCA BBIPAKECHIIMIL:

E =0,2cos(2m:10°1)é, , B/m;

H=6,5-10"cos(2n-10°7—30)é,, A/m.

OHPEIIEJIHTC 3aBHCHMOCTE BEKTOpa IToiiHTHHTa OT BpEMEHH. Haiiqure cpeaHee
3HaUYCHHE H aMIUTHTYay KoJ1e0aTeIbHOIT COCTABIAIONIEH BEKTOpa IToHHTHHTA.

2. B cpelle C IIOTepsAMH 3aJlaHbl KOMIUIEKCHBIC aMIUIHTYIABI BEKTOPOB
JJIEeKTPOMArHuTHOIO IOJIA IJIOCKOIT BOJIHEI:

E= 0, Se—O,lee—IO,OSxe-v . B/M,

.
-l 0,03x+1)

H=0,01ee \ 19)s  An.

Onpenenure cpegHee 3HayeHHe BekTopa IlofiHTHHra. HaiianTe cpeaHio0

MOIIHOCTh, IIePEeHOCHMYIO BOJHOI uepe3 KBaJpaTHYKW IUIONIAAKYy pa3MepamH

1x1 M7, PacIoI0KeHHYIO B ILIOCKOCTH X =100 M.

JlomamHee 3aganue 5

1. TInockas 3JeKTPOMAarHHTHas BOJIHA pPAcHpOCTpaHseTcs B HeMarHHTHOI
cpezie 6e3 MoTeph C HEH3BECTHBIM 3HaueHHeM €, . [I3MepeHHs oKa3alH, 4To
Ha nyrn 10 cm KomebaHme ¢ wacroroii 1 ITn mnpuoGperaer
JOMOJHUTEIbHBI 10 CPaBHEHHIO C BaKyyMOM CJIBHT 1o ¢asze 40°.
Ompenenure €, H K0IQOHIHEHT IPETOMICHHS CPeJIbI.

2. B pgmonekTpuke 0e3 moTeph ¢ mapaMerpaMH €, =5 u M, =1

pacmpocTpaHsieTcsi IUTocKas BoqHA. IIpm JTom wepes miomaiky 10 om?,
OPHEHTHPOBAHHYIO IEPIEH/IHKYJIIPHO HaIpaBJIeHHI0 PacIpOCTpaHeHHs
BOJIHBI, IIEPEHOCHTCS CpeJiHssd MOIHOCTE 50 MBT. OmnpejiennTe aMIUIHTYAY
KoJleOaHHIT BEeKTOPOB HANIPSKEHHOCTH 3JIeKTPHYECKOro H MarHHTHOTO IMOJIA.
ITonspu3anis BOIHBI — IHHETHas.

3. Bo CKOJBKO pa3 YMEHBIIHTCA AaMIUIHTYAa IUIOCKOH 3JIeKTpOMAarHHTHOI
BOJIHBI ¢ yacToToil 2 MI'I IpH paclpoCTpaHeHHH B Cpejle ¢ IapaMeTpaMi:
=107 Cm/™m, €, =2, u, =1 manmyrn 1 m.

4. Ompejenure TONIIMHY OJKpaHa H3 Mean (O = 5,7-10" Cm/m, u, =1),
KOTOpBIil oOecnednBaeT ocaadileHne aMIUIHTY/Ibl 3J1eKTPOMAarHHTHOTO OIS
B 10000 pa3 Ha wactotax 50 I't u 50 MTI'1t.

5. JmanekTpuk Ha yactote 10 I'T o6nanaeTr mapamerpamm: €, =3,8, u, =1,

tgd’ =10"". OmpenemnTe MIHMHY BOTHEL, KO3(Q(HINEHT 3aTyXaHHA =

XapaKTepHCTHYEeCKOe COIPOTHBIIEHHE TaKoil cpeje.

6. IIITOTHOCTB ITOTOKA MOILIHOCTH, NIEPEHOCHMOII IUIOCKOI BOJHOII B MeTalle,
Ha pacctogHun 0,01 mMm ymesnbmmiaack B 1000 pa3. Ompexpennre JIHHY
BOJIHBI B MeTaJllle H TOJIIIHHY CKHH-CJIOS.

Jomamnee 3aganue 6
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HaiiTn eMKOCTh cdepHueckoro KOHJeHcaTopa. Paamyc BHyTpeHHeil
oOKIankn a, BHemHel - b. Mexny o0OKmIagkamMH [JHIJIEKTPHK C
JH3IeKTPUYeCKOi IIPOHHIAeMOCTRIO €.

BoiHOBOE COIPOTHBIEeHIE KOaKCHANLHOI JIHHUH Ha BoixHe T paBHO 60 OM.
JM31eKTpUK — Bo3AyX. OnpeaendTs MOrOHHbIE HHIAYKTHBHOCTh H €MKOCTh,
a TaKiKe CKOpPOCTb PacIpOCTPaHEHHS BOJIHBI B THHUH.

OmnpenenuTs AHaMeTp BHYTPEHHETO IPOBOJHHKA KOAKCHAIBLHOI JIMHHH C
BOJIHOBBIM COIIpOTHBIeHHeM 50 OM, eciH JHaMeTp BHENIHEro NpOoBOJHHKA
7 MM, IH3JIEKTPHK — BO3IYX.

OmpenenuTs IOTOHHBIE MapaMeTpsl IBYXNPOBOJHOH JHHHH, €CIH
H3BeCTHO, UTO BOJTHOBOE comnpoTHBieHHe 100 OM, JHITeKTPHK — BO3IYX.
PaccunTaTh BOIHOBOE CONPOTHBICHHE JIEHTOYHOINl JIMHHH IIepeJad.
IllnpyuHa MNpOBOJHHKOB 10 MM, paccTogHHE MeEXIY HHMH 1 MM,
JHZIeKTPHK — MOJTHITHIEH (€, = 2,25).

OmnpenennTs MOTOHHBIE HapaMeTphl JTEHTOYHOIN JHMHHH IepeJadd, eclIH
H3BECTHO, YTO BOJIHOBOe compoTHBIeHHe 50 OM, IH3IeKTpHK -
dropomnacr (g, =2,08).

JlomamHee 3aganue /

1.

OrmpeieTuTs pa3Mepsl MOMEPEeYHOIr0 CeYeHHs BOIHOBOJA C BO3YIIHBIM
3amolIHeHHeM, MPH KOTOPBIX MOXKeT paclpOoCTPaHAThCA TOIBKO OCHOBHAf
BOIHA Hio, ©CIIH JJIHHA BOIHBI reHepaTopa paBHa 10 cM.

B mpsAMOYroabHOM BOJIHOBOJE cedeHHeM 16x8 MM pacIpocTpaHaeTcs
BOJTHA OCHOBHOTO THMa. J[IHHA BOJHBI B BOJIHOBOZEe 2,5 cM, dacTtora
konebannii 9 I'Tm. Omnpenennts (a30BYI0 CKOPOCTh H OTHOCHTEIBHYIO
JH3IeKTPHYeCKYIO IIPOHUIaeMOCTh BelllecTBa, 3all0IHAKNIEr0 BOTHOBOL.

. B NpAMOyroasHOM BOIHOBOJE (3allOMHEH BO3AYXOM) paclpoCTpaHAeTCA

BonHa ¢ gactoToil 10 I'T. M306pazuTte 3aBHCHMOCTH (ha30BOIl CKOPOCTH U
JUIHHBI BOJIHBI B BOJIHOBOJe OT IIHPHHBI BOJHOBOJA UIA BOIH Hiyo H Ho.
OTHOIIeHHe IHPHHBI BOIIHOBO/A K €r0 BBICOTe PaBHO 2.

. B IpAMOYTOTLHOM BOJHOBOAE cedeHHmeM 50x25 MM’, paGoTaromeM Ha

BOIHe THNa Hio, mepenaercs cpeasss MomHocTh 10 kBT. Yactora moms 5
ITu. OnpenenHuTs aMIUIHTYAY HANPSKEHHOCTH 3JIeKTPHYECKOrO IIOJIA Ha
OCH BOJHOBOJAa, a TaKXe MaKCHMaJbHOE 3HAaueHHe IIOBEPXHOCTHOII
IUIOTHOCTH TOKa Ha ero CTeHKax.

JomanHee 3a1anue 8
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. B KpyriioM BOJIHOBOJE pacIlpoCTpaHseTcs BoJHa THIA Ey,. YacToTa moius 10

I'Tu, minHa BOIHBEI B BOJIHOBO/IE 4 CM, 3aIll0OJIHEHHE BOJIIHOBOJA BO3YIIHOE.
BEIUHCIHTE IPYIIIOBYIO CKOPOCTE.

OrmnpenenuTs AHana3oH 4acToT, B IIpefeaax KOTOPOro B KPYIiIOM BOIHOBOJE
JHaMeTpoM 4 CM MOXKeT PacIpOCTPaHATHCA TOIBKO OCHOBHOI THII BOJHBI
(3amoaHeHHe BOIHOBO1a BO3AYIIIHOE).

Omnpenenute K03(Q(GHUIUEHT 3aTyXaHHs BOJHBI OCHOBHOIO THIIA B KPYIJIOM
BOJIHOBOZIe auaMeTpoM 55 MM. BOIHOBOJ 3amoiIHEH BO3JyXOM, CTEHKH
H3TOTOBIEHB H3 MeAH (IPOBOJUMOCTh Meau 5,7 10’ Cwm/M). Yactora
Konebanuii 4,6 I'Tn. Takxke onpezennTe IOrOHHOE 3aTyXaHue B 1b/M.
3aTyxXaHHe OCHOBHOT'O THIIAa BOJIHBEI B KPYIJIOM BOJHOBOJE AHAMETPOM 3 CM
Ha jumHe 40 cm cocTtaBiseT 60 ab. OnpeennTe 4acTOTy KoJeOaHHII.
OmpenennTe NOTroOHHOe 3aTyXaHHe B 1b/M BomHbl THna Hp B Kpyriiom
BOJHOBOJE AHAaMeTpoM 50 MM. IIpOBOIHMOCTb CTEHOK BonHOBoga 5,710’
CM/M, JUTHHA BOJIHBI TeHepaTopa 8 MM.

JomannHee 3ananue 9

L

Kakoiil T koneOaHHIT SBISETCS OCHOBHBIM B IPSIMOYTOJIBHOM OOBEMHOM
pe3oHaTope B paszMepami: a=2 cM, b=4 cMm, L=3 cm? Omnpeznemire ero
pe30HaHCHYR dYacToTy. Kakoil THII KojneOaHIIl SBISeTCS OmDKaiiImm
BoicIM? OnpeieNInTe ero pe30HaHCHYIO JacTOTY.

Konebanne tnHa HI02 B mOpSMOYroabHOM OOBEMHOM pe30HATOpE,
3alI0THEHHOM BO3/IyXOM, XapaKTepH3yeTcs pPe30HaHCHOI dJacTtoToil 6 I'Tm.
ITonepeuroe cedyeHne mMMeeT pasMepsl 72x34 mm’. Kak HyXKHO H3MEHHTBH
JUIHHY pe30HaTopa, ecii TpeOyeTcss yMEHBIIHTh Pe30HAHCHYIO YacTOTy Ha
10%?

. IIpsMOyTONBHBIT OOBEMHBII PE30HATOp C pasMepamMH a=8cMm, b=5cwMm,

L=10cm pabGoraer Ha THme KoneOaHmii H;,;. Pe3oHaTop 3amojHeH
BO3JIyXOM, MaTepHall CTEHOK — Me/Ib (IIpOBOIIMOCTh paBHa 5,7 - 107 Cm/m).

HarpyxeHHass 100poTHOCTH pe3oHaTopa S5000. Bpramcmire MONIHOCTS,
NOTTIOMAeMYI0 BO BHENIHHX YCTPOIICTBaX, €CII B pPE30HATOpEe 3alaceHa

sHeprus 1,5-107° JIk.

. Kpyrnsri o6beMHbIT pe3oHaTop nMeeT amamerp 30 MM 1 mHY 40 MM.

Pe3oHaHCHas 9acTOTa OCHOBHOrO THIIA KoneOaHmil paBHa 4,348 ITm.
BrrumicmiTe OTHOCHTENBHYIO IHAJIEKTPHYECKYI0 IIPOHHIIAEMOCTH CpEIbl,
3aIOIHSIONIEIT pe30HaTop.

. IIpssMoyrobHBIT 00beMHBII pe30HaTOp ¢ pasMepaMu a=4 cMm, b=2 cM,

L=6 cm pabotaer Ha Tume KojneOaHmili E;;;. Pe30HaTop 3amoiHeH
JUIIEKTPHKOM € IapaMeTpamu: €, =2,08;tgd=2.5- 107, MaTepHanl CTEHOK

— Melb (IPOBOJIIMOCTh paBHA 5.7-107 Cwm/M). Onpeznemnite 100pOTHOCTD
pe3oHaTopa, OOYCIOBIEHHYIO IIOTEpSMH B MeTalle, J0OpOTHOCTH,
CBA3aHHYI0 C IIOTEpSMH B JHIIEKTPHKE H IONHYHO COOCTBEHHYIO
I0OpPOTHOCTBH pe30HaTopa.

IIpu Bo30yKaeHnH KonebaHns Tuma Eyo B KpyIJIIoM 0ObEMHOM pe30HATOpe
pe30HaHC HaOmogaeTcs Ha yactore 3 I'T 1, a mpi Bo30Y K IeHHI MOJIBI Eogyp —
Ha gactote 4,1 I'Tn. Onpenemire pa3Mepsl pe30HaTopa.
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11.2. OueHo4HbIe MaTePUAJIbI JJIS IPOBEAEHUS] IPOMEKYTOYHOM aTTecTAluu

11.2.1. TunoBble Bompochl st npomMe:xkyrouHnoi arrecramuu (OIIK-1: MOIIK-1.1,
HOIIK-1.2; OIIK-2: UOIIK-2.1)

1. BennuuHbI, ONUCHIBAIOLIUE PA3IMYHOE PACIIPEIECTICHUE IEKTPUUECKUX 3apsAA0B U TOKOB.

2. VYpaBHeHuss MakcBeinja B MHTETpajJbHON M auddepeHnnaabHoi popmax, uX (PU3NIecKui
CMBICIL.

CaoiicTBa ypaBHEeHUI MakcBea.

VYpaBHeHUs cOCTOSIHMS Ccpel] (MaTepHalibHble YpaBHEeHus ). Bumpl cpen.

I'pannyHbIe yCI0BUS Ha TpaHULIE pa3jieia Cpel.

[TpuHIMTT TBOMCTBEHHOCTH.

Teopema B3aMHOCTH.

Jlemma Jlopenua.

MeTtobl rpaduuecKkoro n300paKeHMsI ICKTPOMArHUTHEIX ToJiel. [loHATHE 0 CUIIOBOM JIMHUN
(JIMHUH TT0J15).

10. Dnekrpocrarnyeckoe none. YpaBHenue IlyaccoHa Juist 3IeKTpOCTaTUYeCKOro OTEHIIAAA.

11. Marnurocrarudeckoe nojue. YpaHenue [lyaccona i BEKTOPHOTO MOTEHIMANA.

12. 3akoH coxpaHeHus 3apsa B MHTETPpaIbHOU U quddepeHnnanbHoi Gpopmax.

13. KommiekcHble aMIUIUTY/Ibl. Y paBHeHUs: MakcBesuia 11 KOMIIJIEKCHBIX aMIUTUTY/.

14. TloHsTHE O KOMIUIEKCHBIX JUAJIEKTPUUECKON 1 MATHUTHON IPOHUIIAEMOCTSIX.

15. Teopema YmoBa-IloiinTuHra.

16. Teopema YmoBa-IloiiHTHHTA [UII KOMIUIEKCHBIX aMIUIMTYH. KOMITJIEKCHBII BekTOp YMOBa-
[ToitnTHHTa, €r0 PU3HUECKHI CMBIC].

17. TloteHumabl B 3JIEKTPOIUHAMUKE.

18. BonHOBbIE ypaBHEHHUs U1 HOTEHIMAJIOB.

19. Pemiennie BOJIHOBOTO YpaBHEHUS JIJIsl TOUCYHOTO MCTOYHMKA. 3aIa3/bIBAIONINNA U ONepeKaro-
IIUHA TOTEHIHUAIBI.

20. TTmockue BOIHBI B cpefie €3 MoTeph.

21. Ilnockue BOJIHBI B Cpefie C OTEPSMHU.

22. Tonspuzanus BoJIH. Bupl monsipu3anum.

23. DneKkTpu4ecKuil 1 MarHUTHBIN BeKTOpbI I epria. BonHoBbIe ypaBHeHUs 1715 BEKTOpoB I'epiia.
24. Hanpagsmsromue cuctembl. [locTaHOBKa 3a7a4il O pacdere dJIEKTPOMArHUTHOTO TOJISt B BOJTHO-
Bosiax. CoOcTBeHHbIE BOIHBI. OCHOBHBIE XapaKTEPUCTUKU BOJIH B IMHUSX IE€pelauu.

25. dazoBas ¥ rpyNIoBas CKOPOCTH.

26. Knaccugukaiusi TUIIOB BOJIH B HANPaBIIAIOLUX CTPYKTYpax.

27. BeicTpble BOJHBI B BOJHOBOJAX. Jlucnepcust ObICTphIX BOJH. Busl aucnepcun.

28. Mertoauka pacdera 3JeKTPOMarHUTHOTO 10JIs B IPSIMOYTOJIbHOM BOJIHOBOJIE.

29. Meroauka pacdera 3JeKTPOMAarHUTHOTO TOJISt B KPYTIIOM BOJTHOBOJIE.

30. Bonnbl THna H B npsMOyrojisHOM BOJHOBOJIE, AUCIIEPCHOHHOE YpaBHEHUE, KPUTUYECKHE Ya-
CTOTBI.

31. Bonnubl Tuna E B npsAMOYroiibHOM BOJTHOBOJIE, TUCIIEPCHOHHOE YpaBHEHUE, KpUTHUECKUE Ya-
CTOTBI.

32. Bonnbl Tuna H B KpyriioM BOJTHOBO/IE, IMCIIEPCUOHHOE YPaBHEHUE, KPUTHUECKUE YACTOTHI.
33. Bonubl Tuna E B kpyriioMm BOJTHOBOIE, TUCTIEPCHOHHOE YPAaBHEHUE, KPUTHYECKHE YaCTOTHI.
34. Bonubl Tuna T B HampaBJsIOMIKX CTPYKTYpax. T-BoJHA M BBICIINE TUITBI BOJH B KOAKCHAb-
HOM BOJIHOBOJE.

35. OObeMHBIE pe30HaTOPhl HA 06a3e OTPE3KOB JIMHUM Nepeaayn. XapakTepucTUYeCKOe ypaBHEHHUE
JUTSL OIIPEJIeIeHNs PE30HAHCHBIX YacTOT.

36. OOmras Teopust 00bEMHBIX PE30HATOPOB.

N kAW
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37.
38.

JoGpoTHOCTE pe3oHaropa. Buasl oOpoTHOCTEH.
OO6beMHBII pe3oHaTOp Ha Oa3e oTpe3Ka MPSMOYTOJIbLHOTO BOJIHOBOA.

39. KoakcuanbHbIi pe30HATOP C TOPLEBOW EMKOCTHIO.

40. Toxku B cTeHKaX BOJIHOBOA.

41. Bo30yxKeHrE BOJH B BOJTHOBOJAX U KOJICOAHHI B pE30HATOPAX.

42. IMrielaHCHBIN IIUITUHIDP.

43. lmpnextpuyeckuii BonHOBO. [lomydeHne nucnepcuoHHOro ypaBHEHUS AJ1si THOPU/HBIX BOJIH.
44. CuMMeTpHUYHbIE BOJIHBI B AUAJIEKTPUUECKOM BOJIHOBO/IE.

45.

HepI/IOI[I/I‘IeCKI/Ie 3aMCAJIAIOMHNEC CUCTCMBI. OcobeHHOCTH MMpCACTABJICHUA 3JICKTPOMArHUTHOI'O

HOJIS B IEPUOANYECKHUX 3aMeUIAIoIMX cucreMax. [IpocTpaHCTBEHHbIE TAPMOHUKU.

46. I'pebenuaras 3ameJisiiomas cucremMa. MMrnenaHcHbBI METOA COCTaBJICHUS TUCTIEPCHOHHOTO
ypaBHeHMsL. Bua nucnepcuoHHON XapakTepUCTHKY.

47. CniupaJibHbIA BOJTHOBO/I.

11.2.2. TunoBble 3a7aHus AJsi mpoMe:kyTouHoii arrectauun (OIIK-1: UOIIK-1.2, UOIIK-

1.3)

1. KommiekcHas AMIUIMTyda BEKTOPAa HAIPSKCHHOCTH MAaroHuTHOTO IIOJIA B BO3YX€:

H =10cos(207X)€, , MA/m
(cmyuait crostuedt BosHbl). Yactota konebanuit 3 I'T'l, cropoHHHE TOKM OTCYTCTBYIOT.
OHpe,I[eJ'II/ITe KOMIUJICKCHYIO aMIUIUTYAYy BCKTOPa HAIPSAKCHHOCTH 3JICKTPUICCKOTO ITOJIA.

Haiigute pasHocts a3z kosebaHuii E(t) u H (t).

B cpene ¢ oTHOCUTENBHON TUANIEKTPUUECKOM MPOHHUIIAEMOCTHIO 4 KOJIeOaHUs TUIOTHOCTH
MOJIHOTO TOKa OMepexaroT 1o (aze koredaHus MIOTHOCTH TOKA MPOBOAMMOCTH Ha 73,3°.
Onpenenure yaeabHYIO POBOAUMOCTb CPEbl, €CIIU YacToTa paBHa 15 MI 1.

3amumuTe BeIpakeHHe 1Is dnekTprdeckoro Bektopa E () m mms ero xommiexcHoit am-

wiryasl E . Bekrop E umeer xpyrosyro nonspusanuio B miockoctu YOZ u Bpamaercs

B HaITpaBJICHUH JacoBOit CTPCIIKH, €CJIIM CMOTPEThL C KOHIIAa CAMHUYIHOT'O BEKTOpPA éx . AM-

IUIATYJ1a KoJieOaHMit Ey paBHa 5 MB/M, yactoTa konebanuit 100 MI'u. B MomeHT Bpeme-

mu t =0 Bexrop E MIOBEPHYT MO YIiIoM 45° K ocsIM Y U Z.

ITnockas IMMOBEPXHOCTH PA3ACIACT BO3AYX U JUIDJICKTPUK C Sr = 2 . BCKTOp HaIPs’>KCHHO-

CTH JJICKTPUUCCKOTO IMOJIA B BO3AYXC OPUCHTHPOBAH IIOA YIJIOM 45° x IMOBECPXHOCTHU pa3-

—

nena. OnpesieuTe TaHTEHIMAIBLHYIO COCTABJIAIONIYIO BekTopa E Bo BTOpOIi cpene, eciu
B 9TOW cpene HopManbHas cocraisromas pasHa 0,8 B/M. IToBepXHOCTHBIN 31eKTpuye-
CKHH 3apsi]] OTCYTCTBYET.

[Tnockast MOBEPXHOCTh Pa3AeseT BO3AYX M AMAJIEKTPUK. BEeKkTop HampsKEeHHOCTH 3JIeK-
TPUYECKOTO TOJS B BO3yxe oOpa3yeT yroia 35° ¢ HampaBieHHEM HOPMalIM K MMOBEPXHO-

—

CTH pasjciia. I[JISI BCKTOpPa E B OAUBJICKTPUKE 3TOT YIoJl — 50°. OHpCIICJ'II/ITC OTHOCHUTCIIb-
HYIO ITPOHUTIACMOCTDb JUIJICKTPHKA. HOBCpXHOCTHBIﬁ 3J'ICKTpI/I‘-ICCKI/II71 3apsAad OTCYTCTBYCT.
ITnockas MOBCPXHOCTL Pa3acysi€T ABC CPCIAbl C OTHOCUTCIIbHBIMU MArHUTHBIMU IIPOHHUIIA~-

emoctssmu [, =2 u WU, =10. Bekrop MarHuTHO! MHIYKUMH B TIEPBOW Cpele MMEET

8
semunny 2-10° Tn u oGpasyer yron 55° ¢ HampapjeHHEM HOPMald K IOBEPXHOCTH
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10.

11.

12.

13.

14.

15.

16.

—

pasaena. OnpesenuTe BeNMYNHY U HampasieHHe Bektopa B Bo BTOpOIt cpene. TToepx-
HOCTHBIU 3JIEKTPUYECKUN TOK OTCYTCTBYET.
[Tnockoctes XOY nexkapToBOil cHCTEMBbI KOOPAMHAT COBMEIIIEHA C MTOBEPXHOCTHIO pasjerna

ABYX Cp€a, UMCIOIMIUX OTHOCHUTCIBbHBIC MArHUTHBIC IIPOHUIIAEMOCTHU “rl = 5 u “r2 = 2 .

Bekrop HanpsyKEeHHOCTH MarHUTHOTO IIOJIS B IIEPBOW Cpene Hl =O,3§y +0, 2@2 A/m.

Onpezienute Benmuuuny BekTopa H Bo BTopoii cpene u yrom, xortopelii o6pasyer 3TOT
BEKTOp C HAINpaBJIEHUEM HOPMAJIU K MOBEPXHOCTU pa3zena. [IoBepXHOCTHBIN 3eKTpruye-
CKUI TOK OTCYTCTBYET.

[Tnockas smekTpoMarHuTHas BojiHa ¢ yactorod 10 I'T'm pacmpocrtpansiercs B cpeae 6e3

noTeph ¢ OTHOCUTENbHbIMU TIponuiaemoctamu €, =10; W, =2. Onpenenure kodddu-
uuenT Gasbl, (a30ByI0 CKOPOCTh, JUIMHY BOJHBI M XapaKTEPUCTHYECKOE COMPOTHBIEHUE
CpenpL.

[IocKas SIEKTPOMarHUTHAS BOJIHA PACIPOCTPAHAETCS B JAMDIEKTPHKE Oe3 1moTepb. Pac-
CTOSIHME MEKILY COCEHUMU cuH(pa3HBIMU ¢gpontamu PaBHO

8
20 M, ckopocTh Tiepementenus ppontos cocrapnger 1,5-10° m/c. Onpenenure otHOCH-

TEJIBHYIO JHUAJICKTPUYECKYIO TPOHHMIIAEMOCTh CPEJIbl, YacTOTy KojeOaHMid, Ga30ByrO MO-
CTOSIHHYIO U JUTMHY BOJIHBI.
[Tnockas snexkrpomarauTHas BosHa ¢ yactoroit 10 MI'y pactipoctpansiercs B cpene ¢ 0T-

HOCHTEJIbHBIMH IIPOHHLAEMOCTAME €, = 3,9; W, =1 u yaenasHON MPOBOAUMOCTEIO 10°°
Cwm/m. Onpenenute (Ha3oByrO CKOPOCTh U XapaKTEPUCTUIECKOE COMPOTUBIICHHE CPEIBI.

[Tockast 37eKTpOMarHUTHAs BOJIHA PACIPOCTPAHSIETCS B CPEJe C OTHOCHUTCIBHBIMU JH-
snekTpudeckuMu nponuuaemoctsima €, =4; p. =1,5u ynensHolt 1poBoAMMOCTBIO
0,005 Cm/m. Koaddunment ocmabienust B 5 pa3 MeHblne kodddunuenta dassl. Onpeje-

JIUTE YaCTOTY KoJieOaHUU 1 KOA(DPHUITUEHT Oca0IeHHs.
[Tnockas snexkTpomarauTHasi BojHa ¢ yactorou 0,3 I'T'1 pacnpocTpansieTcst B cpefie ¢ oT-

HOCHTEJBHBIME TporriaeMoctsiMu €, =4; 1. =3 u ynensHoll npoBomumocTsio 0,02
Cwm/m. Onpenenute AJIMHY BOJIHBI B cpesie U KO3 HUIIMEHT 0CIa0IeHusl.

Onpenenure, BO CKOJIBKO pa3 YMEHBIIAETCS aMILTUTY/Ia MJIOCKON BOJIHBI HA PACCTOSHUH,
PaBHOM JJIMHE BOJIHBI B CPEJIE€ C TAHT€HCOM yTiia moTepb paBHbIM 10,0.

—

Ammuryna koneGanuii Bexktopa H B miockoii BoHe 11 HEKOTOPOH TOUKH MPOCTpaH-

—

ctBa coctasnser 1,2 A/m. Onpenenure aMIIUTyay Konebanuii ekropa E B mannoii Tou-

K€, €CJIU: a) BOJIHA PacHpOCTPaHSIETCs B BaKyyMe; 0) BOJIHA PacIpOCTPaHSIETCS B JIATyHH
7 .

(mpoommmocts 1,4 -10" Cwm/m). YactoTa Konebanmii 50 MI'.

I/I3MepeHI/I5[, ITPOBCACHHBIC Ha HeKOTOpOfI 4aCTOTC, IIOKa3ajld, 4TO JJIMHA BOJIHBI B AHU-
OJICKTPUKE C IMOTCPIMHU B 1,8 pa3a MEHbIIIC OJWHBI BOJHBI B BAKYYyMC€. OTHOCHTENLHBIE

npoHHIaeMocTu cpensl €, =3; W, =1. Onpenenure TaHreHc yria >1eKTPHYECKHX MO-

TE€pb U KOMIUIEKCHOE XapaKTEPUCTHUYECKOE COMPOTUBIICHUE TUAJICKTPUKA.
[imockast snekTpoMarHuTHasE BOJIHA MAJIA€T MO HAMPABJICHUIO HOPMaIW Ha TPAHUIY pa3-

Jlena MeXIy Cpemoil ¢ mapamerpamu €, =2; W, =1 u cpenoil ¢ mapamerpamu
€,=3,8; U,,=15. lorepu orcyrcrByroT. [LIOTHOCT MOTOKA MOLIHOCTH TaNAOLIEH
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

BOJIHBI B MEpPBOM cpeae paBHa 25 Br/Mm®. Onpenenure aMIUIMTYAy HaNps>KEeHHOCTH Mar-
HUTHOTO TOJISI B MPETIOMJICHHOW BOJIHE.

[imockast 351eKTpOMarHuTHAs BOJIHA C NMEPICHAUKYJISIPHOW MOJSAPU3ALUEH MMAAeT U3 BO3-
nyxa noa yrioM 40° Ha rpaHuIly paszena ¢ JIUAIEKTpUKOM 0e3 moTeph, MMEIOUINM Iapa-
metpel €, =9,6; 1, =1. AMmimTyna HanpsOKEHHOCTH MArHMTHOTO MOJS MaJarolel
BostHBI 10 A/M. OnipefenuTe aMITUTYly HANPsHKEHHOCTH MAarHUTHOTO TIOJISE OTPaKeHH O
Y IIPEJIOMJIEHHOU BOJIH.

[1nockas 351eKTpOMarHuTHas BOJIHA ¢ MEPIICHANKYJISIPHON MOsipU3aluen najiaeT u3 Bo3-
nyxa noa yrioM 60° Ha rpaHuIly paszena ¢ JIUAJIEKTpUKOM 0e3 moTeph, MMEIOUINM Iapa-
metpsl €, =3,8; U, =1. AMunTya HANPSHKEHHOCTH IIEKTPHYECKOTO MOJIs MaAaroet
BosHBl 10 B/M. Onpenenute aMIumMTyay HampsOKEHHOCTH 3JEKTPUYECKOTO IONIS OTpa-
YKEHHOH U MPETOMIICHHOW BOJIH.

[1nockas 3;meKTpoMarHuTHasl BOJIHA C NEPIICHIUKYIISIPHON MOJIsipU3aluei najaeT noj yr-
nom 15° u3 musnexrpuka ¢ napamerpamu €, =2,08; n, =11 na rpannny pasnena c
BO31yXoM. [loTepu B IUAIEKTPUKE OTCYTCTBYIOT. [ITOTHOCTH MOTOKA MOIIIHOCTH TaAaro-
wieii BoHbI 5 Br/M%. Ornpenenure IOTHOCTH MOTOKA MOUTHOCTH OTPa)KEHHOW U TIPEJIOM-
JIEHHOU BOJIH.

Onpenenure, Kakue THUIIBI BOJIH MOTYT PaclpOCTPAHITHCSA B MPSIMOYTOJIBHOM BOJIHOBOJIE
ceueHueM 165x83 mm Ha wacrore 1,36 I'Tu. BonHoBOJ 3amoiHEH IUANEKTPUKOM C
€, =25.

B npsmoyronsHOM BOnHOBOAE ceueHueMm 10,7x5,3 MM pacmpocTpaHsieTcsl BOJHA THIA
Hiy. Yactora konebanuii pasHa 41 I'T'u. BomHoBoj 3amoniHeH Bo3zayxom. Ormpenenute
KPUTHYECKYIO YacTOTY, (ha30BYI0 CKOPOCTh U JUIMHY BOJHBI B BOJIHOBO/JIE.

B npsimoyronsHOM BoTHOBOJIE ceueHueM 35x16 MM pacrpocTpaHseTcsi BOJIHA OCHOBHOTO

Tumna ¢ pa3osoii ckopocTeio 2,8 .10° w/c. Yacrora koneGanuit paBHa 6,7 I'Tn. Omnpene-
JIUTE JJIMHY BOJIHBI B BOJHOBOJE M OTHOCHUTENBHYIO IUAIEKTPUUYECKYIO ITPOHULIAEMOCTD
BEIIECTBA, 3aMOJIHSIOIETO BOJTHOBO/.

Omnpenenure, Kakue TUIBI BOJIH MOTYT pacHpOCTPaHATbCS B KPYIJIOM BOJIHOBOJE JHa-
meTpoM 50 MM Ha yactore 4,4 I'T1. BoJIHOBO 3aM0JIHEH AUEKTPUKOM € €, = 3.

B kpyrinom BoiHOBOZE nuameTpoM 16 MM pacnpOoCTpaHsSeTcs BOJIHA OCHOBHOIO THIA.
Yacrora xonebanuit paBua 13 I'Tu. Onpenenute KpUTUUECKYIO YacTOTY, (ha30BYyHO CKO-
POCTb M JUTMHY BOJIHBI B BOJHOBOJIE, KOTOPbIH 3aIl0JHEH AUAIEKTPUKOM ¢ €, = 2,56 .

B kpyriiom BONHOBOAE, 3alIOJHEHHOM JUAJIEKTPUKOM C OTHOCHUTEIBHOW MPOHUIIAEMO-
creio €, = 2,08, pactipocrpansiercs Bonna tuna Epq. Yacrora konebauuii pasua 8 [T,
JUIMHA BOJIHBI B BOJTHOBOJE cocTaBisieT 4,2 cMm. Onpenenute $pa3oByI0 CKOPOCTh U paguyc
BOJIHOBO/IA.

Kak mnoka3zanu u3MepeHus, pe3oHaHCHAas 4acToTa MpH BO3OYKICHHWU KojleOaHWs THIIA
Hi11 B kpyriom o6beMHOM pe3oHaTope paBHa 8,5 I'T1, a mpu Bo30yXJIeHHH KojeOaHHs
Eo10 pe3onanc HabOmonaercs Ha yactote 10 I'Tu. Onpenenure pazMeps! pe3oHaTopa.

B npsmoyronsHoM pe3zonatope ¢ pasmepamu & = 30 mm; | =40 MM Bo36yxmaercs xo-
nebanue E110. Onpenenute pa3mep b, eciu pesonancuas gacrora 11,18 I'T.
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28

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

. Kpyraeiii 00beMHBIN pe30HATOP 3aMOJHEH BO3yXOM M MMEeT nuaMmeTp 25 mMm. B kakumx
npenenax HeoOXOAMMO M3MEHSTh JUTUHY PEe30HaTopa (C MOMOIIBI0 TOPIIHS) A Tepe-
cTpoiiku 9actoTsl B ipenenax 8+10 I'Tu. Tum konebanus Hiis.

IIpssMOyTONBHBIN pe3oHaTop HMEET pa3Mepsl IIOIIEPEYHOr O ceuyeHus
20x10 mm. JlnmnHa pe3oHaTopa M3MEHSETCs MyTeM IepemMernieHust nopiiHs. [Tpu kakoi
muHe | BO3MOKHO OJHOBPEMEHHOE CYIIECTBOBaHHE B pe3oHAaTope KojebaHus Higy u
Oymkaiiiiero BeICIIEro KoneOaHus?

Omnpenenurte, BO CKOJIBKO pa3 pe30HAHCHAS YacTOTa KoyiebaHus Tuna Hig; B KyOM4ecKoM
pe30HATOPE OTIMYACTCS OT PE30HAHCHOM YacTOTHI KoJieOanust Tuma Fiq;.

B npsMoyrosHOM BOJTHOBOJIE ceueHUEM 72x34 MM pacipoCTpaHsAeTCs BOJIHA OCHOBHOTO
THIIA ¢ IJIUHOM BOHBI 14 cM. BostHOBOJ 3amoHeH Bo3ayxoM. Ha 6a3e qaHHOTO BOJTHOBO-
Ja Heo0XO0IMMO OCTPOUTH PE30HATOP MUHUMAIBHON THHBI. ONpenenuTe pe3oHaHCHYIO
94acTOTY, THIT KOJIeOAHUS U JUTUHY PE30HATOPA.

[Inockas ayekTpoMarHuTHas BOJIHA 3aTyXaeT B MeIHOM 3kpane. [Ipu stom amruuryna

—

xone6anuii Bekropa H cocrasnser 0,5 A/m Ha nmosepxnocTu 3kpana u 0,15 A/M Ha riy-
h=10"° 7 7
oune N = M. Onpepenure yactoty nojisi. Haliqure ammmtyny kojiebaHuil BeKTopa

E na nosepxuoctu skpana u Ha riay6une h.
I[IpsMoyronbHbIH 00beMHBIH pe3oHatop ¢ pasmepamu a=36mm, b =18 mm, L =45
MM pabotaer Ha Tune konebanuit H101. Pesonarop 3amonHeH Bo3ayxom, Matepuan CTe-

HOK MeJlb (MPOBOAMMOCTh Meau O, [ .10 Cwm/m). OnpenenuTe pe30HAaHCHYIO YacTOTy U
COOCTBEHHYIO JOOPOTHOCTH PE30HATOPA.

Omnpenenute, BO CKOJBKO pa3 MeHbIIE (a3oBas CKOPOCTh M JUIMHA BOJHBI B MEIH IO
CPaBHEHMIO C aHAJIOIMYHBIMM XapaKTepUCTUKaMM B Bakyyme. Yactora konebanuii 3 I'Tw.

7
posomumocts memu D, 7 -10" Cm/m.
[Tnockas snekTpomarauTHasi BojiHa ¢ yactotoit 400 MI'y pactipoctpansiercs B cpefie ¢

},lr = 1 I/ISMepeHI/Iﬂ IMOoKa3aJii, 4TO Ha PACCTOSIHUN 6 cMm AMIUIMTYyda BOJIHBI YMCHBIIACTCH

B 1,2 pa3a, a HayanbHas (a3a koneOaHuil ymeHnbaercss Ha 60°. Onpenenure OTHOCUTEINb-
HYIO TUIIEKTPUYECKYIO IPOHUIIAEMOCTD U YAEIbHYIO IPOBOJIUMOCTD CPEJIBI.
IInockast anexrpoMarauTHast BojaHa ¢ yactoror 300 MI'm pacpocTpaHseTcss B JUDIIEK-

Tpuke Ge3 moteps ¢ L, =1. U3mepenust mokasanu, 4to pasHoCTh (a3 KoneGaHui BEKTO-

pa E B Toukax, pasnecennrix Ha 10 cM B HampaBIEHHUM PAcHPOCTPAHEHHs, COCTABISET
60°. Ompenenute (Ha30ByI0 CKOPOCTb, OTHOCHUTEIHHYIO AMAJICKTPUUECKYIO MPOHHIIAE-
MOCTh M XapaKTePUCTUUECKOE COTIPOTUBIICHUE TUAICKTPHKA.

B npsimoyronpHOM BOsHOBONE ceueHneM 40x20 MM pacrpocTpaHseTcsl BojaHa Tuma Eij.
BonHoBoa 3amonHeH AMAIEKTPUKOM C OTHOCHUTEIBHOW AMDJICKTPUUECKOW MPOHUIIAEMO-
cteio 2,08, nrMHa BOTHBI B BOTHOBO e paBHa 80 MM. Ha 6a3e manHOTO BOJIHOBOAA HEOO-
XOJIMMO TIOCTPOUTH PE30HATOP, paboTarmuii Ha Kojaebanuu tuma £q11. Onpenenure 1im-
HY pe30HaTOpa ¥ PE30HAHCHYIO YaCTOTY.

[IpssMOYTONBHBIN PE30HATOP 3aNOJIHEH BO3AyXOM. [Ipy Kakom OTHOIIIEHHUH MEXTY BBICO-
TOM UM MIMPUHOW pE30HATOpa pe30HAHCHas yacToTa KosuebaHus FErjp Oymer B 1,5 pasa
0oJIbIIIe PE30HAHCHOM YacTOThI Konebanus E11p.
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39. Ompenenure COOCTBEHHYIO TOOPOTHOCTH KPYIJIOTO 0OBEMHOTO Pe30HATOpa, paboTarolie-
ro Ha Turne kKonebanuit Hi11. Jlnamerp pezonaropa 5 cm, umHa 7 cM. PesonaTtop 3amnonHeH

1,4-10" Cw/
BO3IyXOM, a €TI0 CTCHKHU BBIIIOJIHECHBI U3 JIATYHU (HpOBOI[I/IMOCTB y ST ° M M).

40. Ompexnenute, IpU KAKOM COOTHOILIEHUH MEXY pa3MepaMu Kpyrioro o0beMHOro pe3oHa-
TOpa OCHOBHOW MO0 3TOrO pe3oHaropa Oyaer konedbanue tuna Hiip. [lpu kakoM coot-
HOIIIEHUU MEXy pa3MepaMu OCHOBHOM MO0 OyeT konebanue tuma Eoig?

41. I'pynnoBasi CKOpPOCTb BOJIHBI OCHOBHOTO THUIIA B MPSMOYTOJIbHOM BOJIHOBOJE paBHA

2,75-108 M/c. I'pymnmoBasi CKOpoCTh BOJIHBI THHA Hpp — 1,8-108 Mm/c. HacTtora koneba-

Huit 7,5 I'T'n. BonHoBoj 3anosiHeH Bo3ayxoM. Omnpenennte pa3Mepbl MONEPEYHOro ceve-
HUS BOJIHOBO/IA.

42. Omnpepenute KO3 UUIMEHT 3aTyXaHUs BOJHBI OCHOBHOI'O THIIA B KPYIJIOM BOJHOBOJIE
nuaMerpoM 55 MM. BonmHOBOA 3aroiHeH BO3yXOM, CTEHKHU M3TOTOBJIEHBI U3 Meau (Tpo-

BOAUMOCTH Meau D, 7 -:|.07 Cwm/m). Yacrora konebanuit 4,6 I'Tu. Takke onpenenute mo-

TOHHOE 3aTyXaHue B 1b/M.

43. Onpeznenute AMANa30H 4acTOT, B KOTOPOM B KPYTJIOM BOJHOBOJE auameTpoM 30 MM Mo-
KET PacIpOCTPAHATHCSA TOIBKO OCHOBHOW THIT BOJIHBL. BOTHOBOJ 3a10IHEH TUAIIEKTPUKOM
C OTHOCHUTEJIbHOU JUAIEKTPUUECKON IPOHUIIAEMOCTBIO 2,56.

44. B kpyrioM BOJHOBOJE AMAMETPOM 24 MM pacHpOCTpPaHSAETCS BOJHA OCHOBHOI'O THIIA.
JnuHa BOJIHBI B BOJHOBOJIE€ paBHA 4,8 cM, yactora konebanuit 6 I'Tu. Onpenenure ¢azo-
BYIO CKOPOCTb U OTHOCHUTENIbHYIO TUAJIEKTPUUYECKYI0 IPOHMIIAEMOCTh BEILECTBA, 3aIl0JI-
HSIOIIETO BOJIHOBO/.

45. B npsMOyrojbHOM BOJIHOBOJIE pacHpOCTpaHsAeTcsl BoJHA ocHOBHOro tuna. Ha gacrore 11
I'Tu juinHa BOJIHBI B BOJIHOBOJIE paBHa 3,8 cM. Onpenenure rpynmnoBy0 CKOPOCTb.

OIIK-2: MOIIK-2.3: HanuuKe y CTYJAEHTOB MOJHOCTBIO 3aIMIIEHHBIX OTYETOB IO Jaldo-
paTopHBIM paboTaM CUMTAETCs aTTeCTallMel 10 KOMIIETEHIUH.

[TonHbIil pOHT OLIEHOUHBIX CpeaCTB HaxoauTcs Ha kKadeape «DTOCy.
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YTBEPXIAIO:

Hupektop uncruryra MUPUT

MsakuabpkoB A.B.

« » 20T.

JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHILIHHBI
BHeRTpOI[I/IHaMI/IKa H pacnpocrpaHeHuEe paanoBOJIH

JUTSI TIOATOTOBKH CIIELIUAINCTOB
CrnermansHocTb: 11.05.01 PagnosnekTpoHHBIE CUCTEMBI M KOMITJIEKCHI
Crneunanusanysi. PaanosokaliMoHHbIE CUCTEMBI U KOMILIEKCHI

dopma oOydeHus: OUHAas
I'ox mauaa moaroroBku: 2021

Kypc 2

Cemectp 4

a) B pabGouyro mporpamMmmy He BHOCSTCA um3MeHeHus. [IporpamMmma akTyanmu3upoBaHa AJis
20 r. Hayana noJroTOBKH.

0) B pabGouyro mporpamMmy BHOCSTCS CIEAyIOIIMe W3MEHEHHUs (yKa3aTh Ha KaKOW TOJ
HaJaja IMOJArOTOBKH):

L) ;

3)
PazpaboTtuuk (n): Paesckas FO.B., k.T.H., 1o11eHT
«_» 20 r.
PaGouas nporpamma nepecMoTpeHa u 0j00peHa Ha 3acenanuu kadeapst DTOC
poTOKOJ No OT «__ » 20 r.

3aBenyronuit kageapou

JIMer akTyanu3auum NPUHSAT HA XpPaHeHHUe:

3aBenyromuii Beimyckaromieit kapenpoit @TOC « » 20 1.

Metoanyeckuut otnen YMYVY: « » 20 1.
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