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b.1.1.28 DnexTpomMarHuTHBIC TIOJISI U BOJTHBI

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
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WuTennekTyanbHble TEICKOMMYHUKAMOHHBIE CUCTEMBI U
HanpasnenHoctsb CeTH
Kypc 3
Cemectp 5,6
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 108/3 4acOB/3a4ETHBIX €IMHHII

Jlexknun 2 JacoB

JlabopaTopHbIie pabOThI 4 4acoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 6 4acoB

KonrtakTHas paboTa 1o sK3aMeHy - 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 102 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer 6 ceMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA
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Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 06.03.2023 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-1 N1 OIIK-1.1 3naer 3HaHMs: 3HaeT pyHAaMEeHTaIbHbIC 3aKOHbI IPHPOIBI
Cnocoben byHI1aMeHTalIbHbBIE Y OCHOBHBIE (DU3MUECKHE MAaTEMATHUECKHUE 3aKOHbI U
UCIIOJIB30BaTh  |3aKOHBI IPUPOJIBI U METO/Ibl HAaKOIUICHHUSI, Iepeau U 00paboTKu
MOJIOKEHUS, OCHOBHBIE (pH3HUecKue |MHPOPMALMU
3aKOHEI U MAaTEMAaTUYECCKHE 3aKOHEI (YMEHUA:
METO/1bl Y METO/Ibl HAKOIUJICHUSI, |HABBIKM:
€CTECTBCHHBIX |Iepeaayu u 00paboTKH
HayK U uHbopMaIuu
mareMmatuku s |1 OIIK-1.2 Ymeer 3HAHMA:
pelenus 3a1a4 | IPUMEHSITh Qu3nyecKue yMeHHs1: YMeeT NPUMEHATh (U3NUECKUe 3aKOHbI U
VH>KEHEPHOUN 3aKOHBI U MAaTEMAaTUYCCKU | MaTeMaTUYECKH METOBI I PELICHUS 3a1a4
ACATCIIBHOCTH MCTOABbI AJIA1 PCHICHUS TEOPETUYECKOTO U NIPUKIATHOTO XapaKTepa
3a/1a4 TEOPETUYECKOTO U |HaBBIKM:
MIPUKJIQJHOrO XapaKkrepa
NJI OIIK-1.3 Brnageer 3HAHMA:
HaBBIKAMH yMeHHs:
MCIIONIb30BAHNUSA 3HAHUH  |gappikmM: BrajieeT HaBbIKAMM HCIIOJIB30BAHUS
(bu3MKK 1 MATEMATHKH  3HaHMil QU3MKE M MATEMATHKN TPH PEITeHUH
1pyn peHICHAN MPAKTUYECKUX 3a7a4
MIPAKTUYECKUX 3a/1a4

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIN.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  npojnomkeHust  (GopMHpOBaHMS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHMUS
npeaniecTByromux auciummina: Marematuka (OITK-1), ®usuka (OIIK-1), Xumus (OITK-1),
dusuyeckue ocHoBbI AekTponuku (OITK-1), Teopernyeckue ocHoBbl dnekTporexHuku (OITK-1);
npakTuK: YueOHas mpaktuka (o3HakomutenbHast) (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJisi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMI B CIEIYIOUINX TrOCyIapCTBEHHONH MTOroBOM aTTecTanuu B (opme: BrinonHenue u
3aIllMTa BBITYCKHOW KBanupukannonHoi padorer (OI1K-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jist hopMupoBaHusl 3asiBICHHBIX KOMIIETCHIIUN HCIONB3YIOTCS METOJOIOTUYECKHUE TEXHOJIOTHH,
peanu3yronme JesATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IMPAKTUKO-OPUEHTUPOBAHHBIN
MOJIXOJTBI.

OCHOBHBIMHU CTPATETHYECKUMHU TEXHOJOTUSIMHU SIBISIOTCS: JICKIIMOHHBIC 3aHATHUSA, TPAKTUYECKUE U
1abopaTOPHBIE 3aHATHS, MPOIEAYPHl CAMOOOYUEHUS

Ha pocTmwkeHWe KOHKPETHBIX Iejeld OOYyYeHHUs HalpaBiICHbl NPUMEHSIEMbIE TaKTHUYCCKHE
TCXHOJIOTUH: KIIaCCHUYCCKad JCKIUA, 3aJaHUA




Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

5 cemecTp

Bunnl u TeMbl 3aHATHH

KommuectBo
qacoB

dopMupyemble
KOMIIETCHIIMH

YpasHenus MakcBeJjia

36

Jlexusi. OCHOBHBIEC YpaBHEHUS AJIEKTPOMArHeTU3Ma.
IInmockue BonHEL IlapaMeTphl IIIOCKOI BOJIHEL

2

JlaboparopHas pabota. 3ydeHue 31eKTpOMarHuTHOTO MOl BOJHBI
OCHOBHOTO THIa B MPSIMOYTOJILHOM BOJIHOBO/IE

W3ydeHune 351eKTpOMarHuTHOTO MOJISI B KPYTJIOM U KOAKCHATbHOM
BOJIHOBOJIaX

3ananus A1 CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BBITIOJTHEHHE
ITmockue oIHOPOAHBIE BOJIHBI B OJHOPOJHOM M30TPOITHOM CpEIE.
[TonHOE npenoMiIeHre U OTPaXKEHUE HAa TOBEPXHOCTH Pa3zeiia JByX
cpen. PacnpoctpaneHue 371€KTpOMarHUTHBIX BOJIH B @HU30TPOIHBIX
Y TUPOTPOIHBIX cpefax. PacnpocTpaneHue miockor BOJIHBI B
riasme. [lapameTpsl BOJIH B HaNpaBIsSIOUIEH cucreme.
[IpsiMOyTrosbHBIN BOJTHOBO. JIBYXIIJIOCKOCTHOM BOJIHOBOJ,.
Kpyriiblil BOJIHOBOA.

32

Wnag xonTakrHag padora:

OIIK-1

6 cemecTp

Bunnl u TeMEbI 3aHATHH

KoanuectBo
4acoB

dopMupyemble
KOMITETCHIINHT

3J'leKTp0MaI‘HI/ITHI>Ie BOJIHBbI

72

JlaGopaTtopHast pabota. 3yuenune a1eKTpOMarHuTHOTO OIS B
KPYIJIOM U KOAKCHAJILHOM BOJHOBOJIAX

2

3amanus 111 CaMOCTOSITEIbHOM pabOThI, B TOM YKCJIE BHIMIOJHEHNE
PI'P

SHGKTPOMaFHI/ITHOe I10JIC B HaHpaBJ'IHIOHII/IX CUcreMax C BOJIHAMH
T-Tuna. D1eKTPOMArHUTHHIE BOJIHBI B OTKPBITHIX HAIPABIISIFOLIUX
cucreMax. BOJIOKOHHEIN CBETOBO/I.

BoinonHenue pacueTHO-rpagMuecKoro 3aJaHusl:

1). BeinonHeHue pacueTHO-TpapruecKoro 3aJaHus: pacyer
pa3MepoB BOJIHOBO/IA U IIOJISI B HEM; pacyeT NOTEPh B JINHUU
nepeaayn Ha 6aze IpSIMOYTOJILHOTO BOJIHOBO/IA,

2). Pacuer napaMeTpoB LUIUHAPUIECKOTO PE30OHATOPA; aHAIH3
CTPYKTYPBI 110JIs1 B PE30HATOPE M BHIOOP MOJIOKEHUS IIeeH 1is
BO30Y)KIECHHUS U [T HATPY3KH.

70

HMNHuas xoHTakTHAS pa60Ta: 3a4CT

0

OIlK-1

Pazpnen 5. METOJUYECKHE VYKA3AHHUA JUIA OBYUAIOIIMXCA 10 OCBOEHUIO

JIACLIUTUIMHBI

I/I3y‘-ICHI/IC JUCHUITIINHBI

"DJIeKTPOMAarHUTHBIE TOJs U BOJIHBI" PEKOMEHJYETCS HadaTh C

O3HaKOMJICHHsI ¢ paboueil mporpaMMmoi, ee CTPYKTypOoll M COAep)KaHHUEeM pa3fenoB. Y4eOHbIN

MaTepuail CTPYKTYPHpPOBaH,
MOCIIE0BATEIHHOCTH.

HU3YUYCHUC  TUCHUILIIMHBI

OCYIICCTBIIACTCA

B

TEMaTHUYECKOH

3aHATHA JICKOIMOHHOTI'O TUIIA JAK0T CUCTEMATHU3UPOBAHHBIC 3HAHUSA 110 JUCHUIIIIMHE




"DJIEKTPOMarHUTHBIC TOJS M BOJHBI', KOHIEHTPUPYIOT BHHMaHWE Ha HaWOOJEe CIOXHBIX H
BAXXHBIX BOIIPOCAxX. Bo BpEMA JICKIHMOHHBIX 3aHITHU PCKOMEHAYCTCA BCCTU KOHCIICKTHPOBAHUC
yueOHOro Marepuala; oopararb BHUMaHHe Ha ((OPMYITHPOBKH U KATETOPUH, PACKPHIBAIOIINE CYTh
po0JIeMbl, BJICHUS WIH IIpoliecca; 3a(UKCHUPOBATh BBIBOJbI M IPAKTHUUYECKHE PEKOMEHIAIIH.

[TonrotoBka K 3aHATHSM  CEMHMHApPCKOrO  THUIIA BKJIIOYAeT  O3HAKOMIJIGHHE €
IUTAHOM IIPAKTUYECKOIo (J1a0OpaTOPHOIo) 3aHATHUS; PAbOTy C KOHCIIEKTOM JICKLUH, BBIIOJIHEHUE
JIOMAIIIHEro 3ajaHusi, pabory ¢ ydeOHOM M y4eOHO-METOAMYECKON JIMTepaTypoH, HayuyHbBIMHU
U3JJAHUAMU W D3JICKTPOHHBIMU O0pa30BaTEIbHBIMH pPECypcaMu, PEKOMEHJOBAaHHBIMH paboueii
IPOrpaMMOM TUCHUIUIMHBI "DIEKTPOMAarHUTHBIE MOJIS U BOJIHBI".

CopneprxaHue caMOCTOATENBHOM ~ paloThI ompenensieTcss  pabodeid  mporpammon
JUCHUIUIMHBI "DJIEKTPOMAarHUTHBIE TOJISI YW BOJIHBI', OIEHOYHBIMU H  METOJAMYECKUMH
MaTepuaiaMH, 3aJaHHsIMH U YyKa3aHHsAMH mpenojaBaTens. CamocrosiTenbHas paboTa MOXKET
OCYIIECTBIISITECS. B ayAMTOPHOM M BHeayauTopHOW ¢dopmax. DPPEeKTUBHBIM CPEICTBOM
OCYIICCTBIICHUS  CAMOCTOSITEIBHONW  pabOTBI  SIBIISETCS  AJICKTPOHHAs ~ WH(POPMAIMOHHO-
oOpa3oBaTelbHasl Cpella YHUBEPCHTETa, KOTOpas OOecleYrBaeT IOCTYIl K 0Opa3oBaTelbHOM
nporpamme, paboueld TporpaMme JTUCHUILIAHBI, K AJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM,
npodeCCHOHAIBHBIM 0a3aM JJaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

M3yueHne OUCHMIUIMHBI — BKJIIOYACT  BBINOJIHEHUE PAacUETHO-rpauyeckoil  paboThl,
nabopaTopHO pabOTHI.
[lepuomuvHOCTE TIPOBEACHUS, (QOPMBI TEKYIIErOo KOHTPOJS YCIEBAaGMOCTH, CHCTEMaA

OLICHMBAHMSI X0J1a OCBOEHUS AUCLMILINH MPEACTaBIEHbI B paboyueil mporpaMme.

CDOpMOfI HWTOTOBOM aTTeCTallMU MO JUCHUIIIINHE, ABJIACTCA 3a4CT.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

n YYEBHO-METONMYECKOE

6.1. YueOHO-MeTOAMUECKOE 0OeCIIeYeHNE

KoauuectBo
9K3EMILISPOB IMEYATHBIX
W3JaHUN, UMEIOIINXCS B

OuOIHOoTEKE, HIIN
AIIEKTPOHHBIN aipec U3AaHUS
(pecypca) B cetn MHTEpHET

NoNe

i Crnrcok UCOIb3yeMOM JIUTEpaTyphbl

YYEGBHBIE, YYEBHO-METOAMYECKHWE 1 HAYVYHBIE NU3JIAHUA

1. |baGenko, Anexkcanap HukomnaeBud. DneKTpoMarHuTHBIE OIS 104
u Bonubl [Tekct] : ;mab. mpaktukym / A. H. badenko, B. B.
IasnoB. Momkap-Ona: MapI TV, 2004. - 67 c. DK3eMILIAPSL:
Bcero 104.

2. |baGenko, A. H. Pacyer snekTpuuecKux ¥ MarHUTHBIX IMOJIEH 94 /

[Texct] : [1206. IpaKTUKYM MO AUCIHUILUIMHE "DIEKTPOMArHUT.
moJis W BOJHBI' I CTyAeHTOB HampasiaeHuit 210700
"NHpoxoMMyHHUKaIl. TEXHOJIOTHH U cucTembl cBsizu', 201400

https://portal.volgatech.net/b
ooks/Babenko_Raschet_jelek
tricheskix_i_magnitnyx_pole

"Pagunorexnuka" u ap. cnenuansHoctei]. Y. 1, 2012. - 119 c. j.pdf
ISBN 978-5-8158-0986-4. Dx3eMiisIpnl: Bcero 94.
3. |babenko, Anexcannp HukonaeBud. DieKTpoMarHuTHBIE OIS 62

u BosHBI [Tekct] : yueOHOe mocobue : [yl CTYICHTOB BY30B
10 HAIPABJICHUSAM MOATOTOBKU OaKaIaBpOB U MarucTpoB




210700 "NHPOKOMMYHHKAIIMOHHBIE TEXHOJOTHH U CHCTEMBI
ces3u", 210400 "Pammorexnuka"] / A. H. Babenko; M-Bo
obpaszoBanuss u Hayku PD, ®I'BOY BIIO "IloBomk. roc.
Texuon. yu-1". Momkap-Oma: III'TY, 2012. - 443 c. ISBN
978-5-8158-1061-7. Dx3emrmuisipbl: Bcero 62.

®anbLKOBCKUH, Ouer HcaakoBuu. Texuudeckas
anekTpoauHamuka [Tekcr] : yueOHuk / O. Y. ®aabKoBCKUi.
Wzn. 2-e, crep. Caukr-IlerepOypr [u ap.]: Jlans, 2009. - 429,
[1] c. ISBN 978-5-8114-0980-8. Dx3emmispsl: Bcero 11.

11

DneKTpoAMHAMUKA U pacrpocTpaHeHue paanoBoiH [Teker] :
[yueb. ansi CTYAEHTOB BY30B [0 HAaINpaBICHHUIO MOATOT.
210300 "Panuorexnuka" CIELUATBLHOCTH 210302
"Pamuorexnuka" u ap.] / B. A. Heranos [u ap.] ; mox pen. B.
A. HeranoBa, C. b. Paeckoro. Wzn. 4-e, crep. M.:
Pamgnorexnuka, 2009. - 743 c¢. ISBN 978-5-88070-154-4.

I'puropseB, A. JI. DiekTpoaMHaMHKa U MHUKpPOBOJHOBAs
TEeXHHKa [DIEeKTpOHHBIN pecypc] : yueOHuk / I'puropben A.
. 2-e u3a. Caunkr-IlerepOypr: Jlans, 2022. - 704 c. ISBN
978-5-8114-0706-4.

https://e.lanbook.com/book/2

10095

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue

NoNe
/o

AyauTtopuu Juist IpoBe-
JeHUS YIeOHBIX 3aHSITHH,
CaMOCTOSATENIbHON pabo-
THI ¥ IIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

HepequL OCHOBHOI'O O60py,Z[OBaHI/I$I

IIporpammuoe
obecrnieueHue

538 (111) M3MEPUTEJIb KCBH P261

(1),
V3MEPUTEJIBHAST JIMHUS P1-7

(1), M®Y Canon i-SENSYS
MF232W (1), Ocuumnorpagp GDS -7
(1), IIpunatep Canon LBP 1120 (1),
CEJIEKT.HAHOBOJIbTMETP (1),
Cucremusnii 6mok  RAY P360 3
,KJTaB,MBIIIIb OIITHY, KOBPHK+
monutop 19" ViewSonic VA916 (1),
KomMmiexT yueoHo#i Mmedenu (1)

CrpaBouHas paBoOBas
cucrema  "KoHcynbTaHT
ITmroc", Microsoft Office
Standard, Areat Dr.Web,
Kommekt I10 JIst
pelreHus OCHOBHBIX
MOJIb30BaTEIbLCKUX 3a1a4

Paszen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLEHOYHBIX
CPEJICTB

Kputepun onieHNBaHNS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMN HAIIPaBJIEHBI HA!

- YCBOGHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHS), IPELYCMOTPEHHOTIO
paboueii mporpammoii;
- YMEHHE Wu3jaraTb MaTepuai (Y4eTKOCTb, IPaMOTHOCTb H3JIOXKEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCIIPOM3BEIEHUS YUeOHOr0 MaTepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEACTABIICHA HUXKE.




YpoBeHb

c(OpPMHPOBAHHOCTH [xana
Kputepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[Toporosbiii OOyuaromuiicsi HWMeeT 3HaHMS OCHOBHOTO MaTepuana,|3adTeHo
YpOBEHb IPOSABIAET YMEHHE JIOTMYHO €ro Mu3jiaraTb, HO MOXKET

JOIyCKaTb ~ HETOYHOCTM B H3JI0KEHHHM  MaTepuala,
HEJIOCTaTOYHO MpPaBUIbHBIE (HOPMYITUPOBKH, HCIBITHIBACT
3aTPYJHEHUS B BBIIOJIHEHUN NPAKTUYECKUX 3aJaHUN

7.1. [IpoMexyTo4Has aTTECTalMsI 00YJYarOIIUXCS
[IpomexyTouHast arrecTausi o0ydJaronUXcsl HAPaBJICHA HA OICHUBAHUE PE3Yy/IhTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) U IPOBOJUTCS C UCIONIb30BaHKUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THIOBBIX KOHTPOJBHBIX 33JaHMid K3 0a3el (oHIA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNIbHOI NporpamMmme.

1. BoiGepuTte npaBuibHO MPOJOJIKEHUE TIPEITIOKEeHUs « BEeKTOpHBIMU, HA3bIBAIOT
BEJIMYUHHI ...... »

a) KOTOPBIE 33/Ia0TCS B KAXKJ0M TOUKE IPOCTPAHCTBA TPEMS YUCIIaMU

0) KOTOpbIE OMUCKHIBAIOTCSI OJJHUM YUCJIOM, KOTOPOE HE U3MEHSIOTCS MPHU JTFOOBIX
peoOpa3oBaHUSIX CHCTEM KOOPJIMHAT

B) KOTOPBIE 33J]al0TCS B KaXKJA0W TOYKE MPOCTPAHCTBA ABYMS YUCIaMU
') KOTOPbIE OMUCHIBAIOTCS OJTHUM YHCIIOM.
2. I'pagueHToM CKaJSIpHOTO MOJISI HA3bIBAIOT ...

a) BEKTOP, HAIIPABJIEHHBIN 10 HOPMAJIM K IOBEPXHOCTU PABHOT'O YPOBHS B CTOPOHY
BO3pacTaHus (PyHKIMH U YUCIEHHO PAaBHBINA CKOPOCTH U3MEHEHHS (YHKLUHU 11O
ATOMY HAIPaBJIECHUIO.

0) UMPKYJISILIUIO 3TOTO BEKTOPA 10 3aMKHYTOMY KOHTYpPY , OJICICHHYIO Ha
BEJIMYMHY TUIOMIA/IN /Span>, OXBau€HHOW 3TUM KOHTYpPOM IIpH CTpEeMJICHHH /Span> K
HYJIIO.

B) CKaJIsip, ONUCHIBAIOUINNA UCTOYHUKH TOJIA.

T') YACNIbHBINA MOTOK 3TOTO BEKTOpa M3 00beMa /Span> uepe3 moBepxXHOCTh /Span>,
OTPaHUYMBAIOITYIO 3TOT 00BEM, TIPH /Span>, CTpEMSIIEMCS K HYJIIO.

3. B xakux ¢opmax 3anuceiBaercs ypaBuenue Makcsesuia?
a) Uarerpanpaoii n auddepeHmaibHOn

0) MHTerpanbHON U BEKTOPHOM



B) BexTopHoit n nuddepennuanpbHon

r) CKaJsIpHOM U MHTETpaAJIbHON

4. B ueM COCTOMT MPUHLUII AIEKTPOJUHAMUYECKOTO OA00us?

a) €clii CO3/1aHbl YCIOBHSI, MPU KOTOPBIX Ko duimentsl C ABYX 3a/1a4 OJJUHAKOBbI
MIPU TO DJIEKTPOJIMHAMUYECKHE 3a]]a4l TTOJ00HEI, T. €. OMUCHIBAIOTCA OJHUMU U TEMU
e 0e3pazMepHbIMU ypaBHEHUsIMU MakcBeria.

0) KaKIplil 3J1IEMEHT C(hepUUECKOI MOBEPXHOCTH (PPOHTA, KOTOPBI UMEET B TAHHBII
MOMEHT BOJIHA, SIBJIICTCS BTOPUYHBIM UCTOYHUKOM DJIEMEHTAPHBIX C(HEPUUECKUX
BOJIH, a oru0aro1iasi ’TuX BOJIH OyeT chepruueckuM (PpOHTOM BOJIHBI B OoJiee
MO31HUU MOMEHT.

B) KaXK/IbIi1 3JIEMEHT c(hepUUeCcKOil MOBEPXHOCTH (PPOHTA, KOTOPBIM UMEET B IaHHBIN
MOMEHT BOJIHA, SIBJIAETCS MEPBUYHBIM UCTOUYHUKOM DJIEMEHTAPHBIX CHEPUIESCKUX
BOJIH, a oru0aroriasi ’TuX BOJIH OyeT chepuueckuM (PpOHTOM BOJIHBI B O0Jice
MO3HUM MOMEHT.

I') €ClIi CO3/IaHbl yCIIOBHS, NPU KOTOPBIX Ko3puuumentel C NBYyX 3a1ad pa3indHbI
OpU TO 3JIEKTPOJMHAMHUYECKHE 3aJaud TOJOOHBI, T. €. OMMCHIBAIOTCA Pa3HBIMU
0e3pa3MepHbIMH ypaBHEHUAMU MakcBesia.

[TepeueHs BONPOCOB TSI POBEACHUS TPOMEKYTOIHOH aTTeCTaIluu
1. ChopmynmpyiiTe 3aKOH COXPaHEHUs 3apsaaa, UHTErpasbHyo U auddepeHumnanbHyo Gopmbl
YPaBHEHUA HENPEPbLIBHOCTM.

2. Chopmynupyiite nepsoe ypaBHeHMe MaKcBenna, 3akoH laycca.

3. CoopmynupyiTe MHTErpanbHyto n agudpdepeHumnanbHyo Gopmbl BTOPOro ypaBHEHME
Makcsenna, ypaBHeHWe HENPEPbIBHOCTU MarHUTHbIX CUNOBbIX IMHUNA.

4. Coopmynupyite TpeTbe ypaBHeHUe MaKcBenia, 3aKOH NOHOMO TOKa.

5. MpuBeanTe COOTHOLWEHME ANA pacyeTa BOJIHOBOrO CONPOTMBAEHMUA cpeabl. KakoBbl ero
ocobeHHoCTUN?

6. MpuBeanTe COOTHOLWEHNE ANA KOMMIEKCHOM NOCTOAHHOM PacnpoCTpaHEHMUS.
7. Dalite onpeaeneHue ¢asbl 3NEKTPUYECKOTo NOoJA NJAOCKON BOJIHbI.

8. MNpuBeanTe COOTHOLIEHMA ANA pacyeTa AJIMHbI BOJHbI.

9. JaiTe onpeaeneHne ULMANHAPUYECKON BOJHbI, GYHKUNI XaHKena u beccens.

10. KakoBbl rpaHWYHbIe YCI0BUA A1 HOPMAJIbHbIX COCTAaBAAKOLLMX BEKTOPOB NonA? Kakosbl
rPaHUYHbIE YCIOBMA ANA TAHTEHUMANbHbIX COCTAaBAAOWMX BEKTOPOB Nona?



11. OnNUWwKTE MEXaHN3M PACNPOCTPaHEHUA NAOCKOW BOHbI B6AU3K rpaHMLbl pasaena AByx cpea,.

12. NpuBeauTe KAPTUHY MEXaHM3Ma PACMPOCTPAHEHMA NAOCKUX BOH C BEPTUKANbHOM
nonspusaumen B6AM3N rpaHMLbl pasaena AByX Cpea.

13. Pacckaxute 06 0cobeHHOCTAX NPENIOMIEHHOW M OTPaXKEHHOM BOJIH /1A NIOCKUX BOJIH C
BEPTUKANbHOWN Nonapusaumnelt B6n3M rpaHuLbl pasaena AByx cpeg,.

14. NpuBeauTe COOTHOWEHMUA ANA KOIGDULIMEHTOB OTPAXKEHUA U NPEOMIEHUSA Ha NOBEPXHOCTM
pasgena gns NNOCKUX BOIH C BEPTUKaNIbHOW Nonapu3aumeit B6aU3M rpaHnLbl pasaena Asyx cpes,.

15. NpuBeauTe cOOTHOWEHMUA AR KOIGDULIMEHTOB OTPAXKEHMA U NPENOMIEHUS Ha NOBEPXHOCTM
pasgena gns NNOCKMX BOIH C FOPU3OHTANbHOM nonspusaumeint B6An3m rpaHnubl pasgena AByx

cpea.

16. Onnwwute yCnosuAa NONHOrIo npeaomnaeHna ot NOBEPXHOCTU pa3aena. Onuwwure ycnosua
NOZIHOTO OTPAXKEeHUA OT NOBEPXHOCTU pa3aena.

17. daliTe NnoHATME onpeaeneHns meaneHHbIX BOH. MpuseauTe KapTUHY IMHUA PAaBHOTO YPOBHSA
ANA MOAYNA SNEKTPUUYECKOro NoA Y rpaHuLbl pa3gena AM3NeKTpUKa U MeTanna, onuwnute ee
ocobeHHoCTW.

18. [laliTe NoHATME oNpeaeneHns HeoAHOPOAHOM NOCKOM BOHbI. [laiiTe onpeaeneHun
NpPOAO0AbHOIO M NONEPeYHOro BONHOBbIX YMCEN.

19. Kakune BO/IHbI Ha3biBatoTCA BOHaMM E-Tuna unm TM-tuna? puBeguTte KapTUHY IUHWUIM
pPaBHOro ypOBHA ANA MOAYA MAarHUTHOIO NOAA Yy rPaHULLbI pasaena AM31eKTPUKa u meTtanna B
C/Nly4ae BOJIH C TOPU30HTA/IbHOM NoNApU3aLment.

20. Kakure BO/HbI Ha3bIBalOTCA BOAHAMKN H-Tuna unm TE-Tuna? MpuBeanTe COOTHOLWEHMA ANA
NnoTepb MOLLHOCTM Ha OTpaXKalLein MeTanIM4ecko NOBEPXHOCTU ANA BOAH E- n H-Tuna.
OnuwunTe Nx 0CO6eHHOCTH.

21. Onnwmnte ocobeHHOCTN Nnonapusaymm BoaH E- n H-tuna. Jaiite onpegeneHme TeHsopa
3NEeKTPUYECKOMN BOCNPUMMUYNBOCTH.

22. OnuwnTe 0CoB6EHHOCTU PACNPOCTPAHEHUSA 3IEKTPOMArHUTHOIO NOAA B aHU3OTPOMHbIX
cpepax. JaliTe NoHATUE ABNEHUA ABYX Jly4enpeioMAeHUs.

23. OnuwmnTe BO3AENCTBUE INEKTPUYECKOrO NOJIA HAa aHM3OTPOMHbIN KpucTann. Kakosbl
0COH6EHHOCTW NJIOCKOM BOJIHbI B aHU30TPOMHOM KPUCTANiNIe, MOMELLEHHOM B 3/IEKTPUYECKOE none.

24. OnuwmnTe 0cob6eHHOCTU U3MEHEHUSA TEH30pa ,D,MQﬂeKTpM‘leCKOVI npoHNUaemMoCTu
MOHN3NPOBAHHOIO rAa3a B MarHATHOM MoOe. ,£I,a1‘/’|Te NOHATUNE YaCTOTbl TMPOMArHUTHOIO pe3oHaHCa.

25. OnMwnTe 0CO6EHHOCTU M3MEHEHMA TEH30Pa MarHUTHOM NPOHULLAEMOCTH deppuTa B
MarHMTHom nose. [laiiTe NOHATME YacTOTbl GepPPOMarHMTHOroO pe3oHaHca.

26. OnuwunTe ocobeHHOCTH pacnpocTpaHeHUA NJOCKOW BOJIHbI B NAa3me BAOJ/Ib HanpaB/eHUA
BHELWHEro NOCTOAHHOIO MarHMUTHOrro nonA.

27. Pacckaxkute 06 0COB6EHHOCTAX PAcNpPOCTPAHEHMA 3NEKTPOMArHUTHbIX BOMIH Ha Pa3/IMYHbIX
yactoTax: 061acTb 10 TMPOMarHMTHOrO pe3oHaHca, 061acTb NPOAO/IbHOIO TMPOMArHUTHOTO
pe3oHaHca, 061acTb B paioHe Naa3mMeHHOM YacToThbl.



28. B yem 3aKkntoyaeTcs ocobeHHOCTb apdekTa Papases B MOHM3MPOBAHHOM rase.

29. OnuwmnTe ocobeHHoCTH pacnpocTtpaHeHnA NJIOCKOWN BO/IHbI B MOHU3NPOBAHHOM rase,
nonepexk BHewHero noOCTOAHHOro MarHUMTHOro nonA.

30. OnuwnTe 0cobeHHOCTU PAcNPOCTPAHEHMUSA NIOCKON BO/IHbI B GeppuTe NOMELLEHHOM BO
BHeLWHee NOCTOAHHOe MarHMTHoe nosne.

31. NpuBeaunTe COOTHOLIEHUA ANA pacyeTa BOJIHOBbIX YNCEN, KPUTUYECKOMN O/INHbI BOJHbI,
$a30BoOI M rpynnoBoO CKOPOCTW.

32. Hannwwute d)OpMVl'IbI ANnAa pacyeTa nonepeyYHbIX BO/IHOBbIX YUCEN, KpMTW‘IeCKOﬁ ANNHbI BOJIHbI
M BOJZIHOBOIo CONpoTnBaAEHUA B Calydae BOJIH S/NIEKTPUYHECKOITO U MAarHUMTHOIro TUNos..

33. anBe,CI,VITe d)OpMyJ'IbI AnAa BblMMCNEHNA NOTEPDL B BO/NNIHOBOAE A4 BOZTH MAarHUTHOIO U
INNEKTPUYECKOIo TUNOB.

34. PacckaxkuTe 06 0cObEeHHOCTAX pacyeTa NapameTpoB ABYXNJIOCKOCTHOIO METaNIMYECKOro
BO/IHOBO/AA

35. Kakue Tpu TMNa BOAH C MMHMMAJIbHbIM 3HaYEHNEeM MHAEKCA M MOTyT PacnpoCTPaHATLCA B
ABYXNIOCKOCTHOM BOJIHOBOAE, 06pa3oBaHHOM MOHOCHEPOI N MOBEPXHOCTbIO 3EMAN Ha YacToTe
300 ly,. CuntaTtb, 4TO BbICOTA MOHOCHEpPDLI 60 KM?

36. Kakne BONHOBOAbI Ha3bIBaOTCA KPYr/ibiMn? [prMBeauTe COOTHOLIEHMA ANA pacyeTa
NPOAO0AbHbIX COCTABAAOLWMX 3IEKTPOMArHUTHOIO NOAA B KPYr/10M BOJIHOBOZE.

37. 3annwunTte COOTHOLWEHUA ANA pacyeTa Bblpa)-KEHMl‘/i, onpegenAarnunx none B Kpyriom
BO/IHOBOE B C/1y4a€ BOJIH 3/IEKTPUYECKOTIO TUMaA.

38. M306pa3unTe CTPYKTypy NoAs B NONEPEeYHOM CEYEHUN C MUHMMA/IbHbIM 3HAa4YeHMEM UHAEKCOB
B C/ly4ae BOJIH 3/IEKTPMUYECKOro TMMa.

39. M306pasuTe CTPYKTYPY KOAKCMaIbHOro BOIHOBOAA, KAPTUHY NOAA B MONEPEYHOM CEYEHUN U
npuBeauMTe COOTHOLLEHUA ANA pacyeTa 3N1eKTPUYECKOro U MarHUTHOro noaen Bo/Hbl T-Tuna.

40. OnNMwKnTEe KOHCTPYKLMKM NOJOCKOBbIX IMHMI Nepegay U n3obpasnte KOHCTPYKLUMIO B
nonepeyHoOM Ce4YeHUn 1 pacnpeseneHmne CUA0BbIX IMHUN 3NEKTPUYECKOTO M MAarHUTHOTO NoeNn.
Kak paccunTbiBaeTca BONHOBOE CONPOTUBAEHME NOJIOCKOBbLIX IMHUI?

41. NpuseguTe COOTHOLWEHUA ANA ONUCAHWNA INEKTPOMArHUTHOIO N0JIA B NPOA0J/IbHOM
HanpasaeHn B 4BYXNJIOCKOCTHOM OAHOPOAHOM AUSNEKTPUNYECKOM BONTHOBOAE.

42. NpuseguTe cooTHOWEHNE ANA pacyeTa KpVITW-IeCKOﬁ ANNHbI BONTHbI 414 BOJIH MAarHUTHOTIO
THhNa.

43. Kakosbl ycnosuAa NONHOro BHYTpEeHHEro oTpaXeHnAa B O4HOPOAHOM ON3NEKTPUHECKOM
BO/IHOBOLE B I'IpI/I6l'II/I)KeHMM reomeTqueCKoﬁ ONTUKK? NpueeguTe COOTHOLWEHWE /1A pacyeTa
I-(pMTVI‘-IeCKOl‘;l ANNHbI BOJIHbI.

44. KakoBbl 0cO6eHHOCTH pacnpoCTpaHeHNA SINEKTPOMATHUTHbLIX BOJIH B rPagUMEHTHOM
ANINEKTPUYECKOM OBYXN/TIOCKOCTHOM BO}'IHOBOAG?

45. NpuseguTe COOTHOLWEHNA ANA NPOAONAbHbIX COCTaBAAOWMX INEKTPOMArHUTHOrO NOJIA B



BOJIOKOHHOM CBeTOBOE.

46. Pacckaxkute 06 ocobeHHoCTAX pacyeTa napameTpos ,CIJ'IMHHOI\& JTNHUWN, 3KBMBANEHTHOM NNMHUMN
nepeaayu.

47. NpueeanTe COOTHOLIEHWUA ANA pacyeTa HaNPAXeHUA U TOKa, PacCYMTaHHOro No GopManbHOM
MOZenun B NPAMOYro/ibHOM BOJIHOBOAE C OCHOBHbIM TUMOM KonebaHus.

48. anBeAMTe COOTHOLWEHNE anAa pacyeTa NO/IHOro BXo4HOro COnpoTnuesaeHNUA IMHUK nepenayu
KOHeYHOWM ANNHbI.

49. KakoBbl 0COBEHHOCTU CTPYKTYPbI NONS B MONEPEYHOM CEYEHUWN B BOJIHOBOAE M pe3oHaTope?

50. Kak paccumTbiBaeTca pe3oHaHCHas YacToTa U 4o6poTHOCTL B pe3oHaTope? KakoBbl yc/10BUSA
CyLLEeCTBOBAHMA BOJIH 3a4aHHOMO TUNA B pe3oHaTope?

51. MpuBeanTe COOTHOLLIEHWNA AN1A pacyeTa Pe30HAHCHOM YacToTbl U 406POTHOCTH
NPAMOYro/IbHOro pe3oHaTopa C BO/IHAMMW MarHUTHOIO U 3/1EKTPMUYECKOro Tuna?

52. Pacckakute o cnocobax Bo36yKAeHUA 1 BKAKOYEHUA 06 bEMHbIX PE30HaTOPOB.

53. M306pa3uTe 1 oNUWNTE KOHCTPYKLMIO 3N1€MEHTAPHOTO 31EKTPUYECKOro Bubpatopa,
npuBeAnUTE COOTHOLIEHWE A pacyeTa NJAOTHOCTM NOTOKA MOLLHOCTM OT BUbpaTtopa.

54. NpuBeanTe COOTHOLIEHUWE ANA pPacyeTa CONPOTUBNEHUA U3NYYEHNA 1IEMEHTAPHOIO
3/IEKTPUYECKOTro BubpaTopa 1 n3obpasute Gopmy anarpammbl HaNPaBAEHHOCTU A1 MAarHUTHOIO
nons.

55. M306pa3unTe 1 onuwmnTe KOHCTPYKLMIO 3/1eMEHTAapHOrO MarHUTHOro BMbpaTopa, npuseauTe
COOTHOLLEHME A/1A pacyeTa NJ0THOCTU NOTOKA MOLLHOCTM OT BUBpaTopa U CONPOTUBAEHUA
n3nyvyeHus.

56. OnuwmnTe, 4to cobom npeacTaBaseT anemeHT MonreHca. MpuseanTe COOTHOLIEHMA ANA
pacyeTa COCTaBAAOLMNX INEKTPUYECKOTO U MAarHUTHOTO NoJsiei anemeHTa lMNonreHca u nsobpasute
€ro Auvarpammy Hanpas/leHHOCTH.



