MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUSA
POCCHUMCKOMN ®EJIEPAIINN
denepanbHOE FOCYIapCTBEHHOE OIOIKETHOE 00PA30BATEIBLHOE YUPEKICHUE
BBICIIETO 00pa30BaHUS
«BOpOHEKCKUY rOCYITapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET)

YTBEPXJIATO
Jekan QakynbreTa B.A. He6onbcun
' /
«19» aynpenﬂ 2024 r.
PABOYAS ITPOT'PAMMA

AMCIHUTUIMHBI (MOLYJIs)
«9J'I€KTDOI[I/IH3,MI/IK3, W pacCiipoOCTpPpaHCHHUC PAIMOBOJIH»

CnenuanabHocts 11.05.01 Panno31eKTpOHHBIE CUCTEMbBI M KOMILJICKCHI
HanpasienHocTb Pa/ino3ieKkTpoHHbBIE CUCTEMBI Nepeaadyn nHQopMauu
KBanudpukauus Bpinyckauka MHxeHep

HopmaTtuBHbI# nepuox o0yyeHusi 5.5 aer

®opma 00yyenuss OunHas

TI'on Hauasa noaroroBkm 2024 .

ABTOp NPOrpamMMmsl / / /Bononbko A.B./

3aBenyromnuit kadenpoit
PaTMOAICKTPOHHBIX ympoﬁm%
U CUCTEM — /XKypasnés J1.B./

=7

PykoBogurens OITOIT % /XKypasnés J1.B./

C__———~7

Bopone:x 2024



1. EJH U 3AJIAYU JUCHUTJIUHBI

1.1. Heau AUCHUNIIMHBI:

®opmupoBaHue y oOydaronuxcst (OyIymuX CIEIUaTUCTOB) TEOPETUUECKUX H
MPAKTUYECKUX 3HAHUHU B 00JIACTH AJIEKTPOJAUHAMUKHU U PACIIPOCTPAHEHUS PAAUOBOJIH.

1.2. 3aga4yu 0CBOCHUSA TUCUMILIMHBI

- O3HakoMJIeHHE C OCHOBHBIMH 3aKOHAaMHU DJIEKTPOJUHAMUKH, YpaBHEHUSIMU
Makcsenna, Teopuei 3JIeKTPOMarHUTHBIX MOJIEH U ITOCKUX BOJH (3TO 00JIETYUT MOHU-
MaHH€ IPUHIUIIOB PACIIPOCTPAHEHUS PAIUOBOIH B PA3IUYHBIX YCIOBUSIX);

- N3yueHune 371eKTpOMarHUTHBIX CBOMCTB pealibHBIX Cpell, B KOTOPHIX CBOOOIHO
PacIpOCTPaHSIOTCS PaJMOBOIHBI (OT 3TUX CBOMCTB 3aBHUCST YCIOBHUS PacHpoCTpaHe-
HUS);

- N3ydenne 3akOHOB CBOOOJHOTO PaCpOCTPaHEHUS PAAUOBOJIH Pa3IUYHbIX JTUa-
Ma30HOB BJ0JIb 3€MHOW IMOBEPXHOCTU, B arMocepe U KOCMHUECKOM MPOCTPAHCTBE
(3mech 3akiajbIBaeTcs oOlas TeopeTuyeckas 0a3a Juisi pacuéra U MPOEKTUPOBAHUS
KOHKPETHBIX paguonuHuil 3eMisi-3emMisi, 3eMIs-KOCMUYECKUM anmnapar);

2. MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII

JlucuumniarHa «NEKTpOJAUHAMUKA U PaCIPOCTPaHEHUE PAAUOBOIHY» OTHOCHUTCS K
JTUCHUIUIMHAM o0si3aTenbHOU yacTu 610ka b.1 yyeOHoro miana.

3. MEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMSI MO
JTUCLHUNJIUHE

[Ipomecc u3ydeHuss AUCHUILIMHBI «DJNEKTPOJAMHAMUKA U PACIHPOCTPAHEHUE pa-
JTMOBOJIH» HaMpaBjieH Ha ((OPMUPOBAHUE CIETYIOMIUX KOMIIETEHIIHN:

OIIK-2 - CniocoOeH BBISIBISATh €CTECTBEHHOHAYUYHYIO CYLIHOCTH MPOOJieM, BO3-
HUKAIOMKUX B X0Ji€ MPO(PECCHOHATBLHON NIEATEIbHOCTH, U MPUMEHSITh COOTBETCTBYIO-
Ui pU3MKO-MaTeMaTHYECKUi anmapar Ajisi ux (QopManuszaluu, aHadu3a U MPUHSITUS
pelieHus;

OIIK-8 - CnocoOeH KCMoab30BaTh COBPEMEHHBIE MPOrPAMMHBIE U MHCTPYMEH-
TaJlbHbIE CPEJICTBA KOMIBIOTEPHOTO MOJCIMPOBAHUS JIJIsl PEUICHUS PA3IUYHBIX HCCIIe-
JIOBATEIbCKUX U MPO(PECCHOHATBHBIX 3a]1a4

KOMHETCHIII/IH Pe3y.]IbTaTLI oﬁyqunﬂ, XapaKTepusyrinue
c¢opMHPOBAHHOCTH KOMIIETEHIIUH
OIIK-2 Nd-1ppk,. 3HAeT COBPEMEHHOE COCTOSIHHE OO0JacTH MpodeccHo-

HaJIbHOM JEeATCIbHOCTH

N-20pk,. YMeEeT ucKaTh W NPEACTABIATh aKTyaldbHYIO HHGOpMa-
IIUIO O COCTOSIHMU MPEIMETHOM 00JIacTH

N-3pnk.;. Braneer HaBbiKaMu pabOTHI 32 MEPCOHAIBHBIM KOMITBHIO-
TepOM, B T.4. MaKeTaMU MPHUKIAIHBIX MPOTpaMM JUIsi pa3paboTKu |
MIPEICTABICHUS TIOKYMEHTAIlUU

OIIK-8 MNJI-1onk-s. 3HaeT COBPEMEHHOE COCTOSIHME 001acTu npodeccruoHaIb-




HOH ESTEIILHOCTU

N/I-20nk-8. YMeeT HcKaTh U NPEACTABIIATh aKTYaIbHYI0 HH(OPMAIIHIO
0 COCTOSTHUU MPEeJMETHOM 00J1acTu

N /1-30nk-s. Biageer HaBbikaMu paboTHI 32 IEPCOHATBHBIM KOMITBIOTE-

POM, B T.4. TAKETaMHU MPUKJIAIHBIX IPOTPaMM JUIsl pa3pabOTKU U Mpei-
CTaBJICHUs JOKYMEHTAllUU

4. OBBEM JNCHUIIVIMHBI (MO YJIA)
OO6mast TpyJ0EMKOCTh JTUCHUIUIMHBI «DJIEKTPOJMHAMUKA U PACHPOCTPAHEHUE
panuoBoiH» coctaBisietr 7 3auetHbix enunull ( 3 3ET B 5-m cemectpe, 4 3ET B 6-M ce-
MecTpe).

PacnpezleneHI/Ie TPYAOCMKOCTHU JUCIHUIUIIMHBI I10 BUJaM 3aHITUU

OuyHnas popma 00yueHHs

Bua yue6GHoit paboThl Bcero CemecTtpsbl

4acoB 5 6

AyauTopHble 3aHATHS (BCEro) 108 36 90

B ToM uncre:

Jlexuuu 54 18 36

ITpakTueckue 3ausarus (113) 18 - 18

JlabopaTopusbie paboTsI (JIP) 36 18 18

CamocrosiTesibHast padoTa 108 72 36

KypcoBoit mpoekT - - -

KonTpoJib 36 - 36

Bun npoMexyTo4HOU arTecTanuu - 3a4eT | DK3aMEH

OO6miast TPy 10€MKOCTh yac 252 108 144
3a4. enl. 7 3 4

3aounan popma odyuenusn
3aounas popma obyuenus He npedycmMompena y4eOHbIM NIAHOM

5. COAEP)KAHUE JUCLMUIIJIMHBI (MOY.JIST)

5.1. Coaepxkanue pa3ie/jioB IMCHUILIMHBI U pacipeae/ieHne TPYA0eMKOCTH
10 BUAAM 3aHATHH ISl OYHOH (PopMBbI 00yUeHH s

Ne HaumeHnoBanue TeMbl Copneprkanue paszgena Jlexy | Ilpax | Jla6. | CPC Bcee
/1 3aH. 3aH. ro,
qac
1 OCHOBBI dJIEK- Beenenne. Conepxanne xypca. Ero mecto B nox-
TOTOBKE DAJMOMHKEHEPOB. DIIEKTPOMArHUTHOE
TPOANHAMHUKH none (OMII) kak ¢usmueckas peansHOCcTh. HcTo- 9 - 6 18 33
pus_pasBurus npeamera. Pone momstus OMII B




pemerny GpUITOCOPCKUX MPOOIEM €CTECTBOSHAHMS.
IMpupona smexrpomarauTHeIX BomH (OMB). Dxc-
MIepHMEHTAIbHAs. OCHOBA JJIEKTPOJUHAMUKH. Poib
anexrpoauHamuky B 3moxy HTII. OcHoBHBIE ypaB-
HEHUsl dNeKTpoxuHamuku. Juddepennnansusie
ypaBHeHUs MakcBemna Ui BUXpEH HalpsKEHHO-
CTH AJIEKTPUIECKOTO U MarHUTHOTO mons. dudde-
peHIManeHbIe ypaBHEeHHsT MakcBemia s pacxo-
JIIMOCTH JJIEKTPHYIECKON M MAaTHUTHOM MHTyKITUH.
I'unmoreza Maxkcseiia o Toke cMemeHus. llonnas
cucreMa ypaBHeHHMIT MakcBema B auddepeHn-
anbHOM M WMHTerpainbHON (opme. Pomp rumoresst
MakcBemia O TOKE CMEILEHMsS B Pa3BUTHU HICH
UIEKTPOANHAMHUKN. MaTepHalbHble YpaBHEHHS B
UICKTPOIUHAMUKE.

[TpuHIMIIBI BIIEK-
TPOAUHAMUKH

Jlokanereiii 6ananc sHepruun OMIIL. Jduddepenmm-
anbHbIN 3aK0H Jxoyins — Jlenna. M3nyuyenue snek-
TpoMarautHoiM oHepruu. Bekrop IloiiHTHHra.
[TnorHocts sHeprin OMII. banmanc sueprin OMII
I 00beMa KOHEUHBIX pa3MepoB. YacTHbIe cirydast
OamaHca ¢ ydeToM U 0e3 ydeTra CTOPOHHUX HCTOY-
HHUKOB. DHEPreTUYECKHe XapaKTEePUCTHKH IapMo-
umdaeckoro OMII, ycpennennsie 3a nepuoxa. Kom-
mwiekcHbll BekTop IlolinTHHra. bamanc sHepruu
TapMOHHMYECKOT0 MOoJsi. PHU3HYECKOE COAEpKAHUE
OamaHca aKTHBHOM M PEAaKTHBHON MOITHOCTEH.
IMpuamn  cynepnozumuu OMIL. [puanmm equs-
CTBCHHOCTH PELICHUN 1751 BHYTPEHHEH U BHEHIHEH
3agad aiekTpoauHamuku. [IpuHnun nepecraHo-
BOYHOH JBoMcTBeHHOCTH. [IpakTHueckoe 3HaueHue
JIaHHBIX MPUHIMIOB. [IpUHIMI B3aMMHOCTH pasze-
JICHHBIX HCTOYHHKOB, €r0 CBSI3b C MpOOIeMOH
NIEKTPOMArHUTHOI coBMecTMocTH OOoOmIeHHas
3amgava 06 m3mydennn OMB. ITpuanum [Notirenca —
Kupxroda Dnexrpuueckuii nqumons. Jumons ['epra
U ero TexHHWYecKas peammsanusa. [lommoe DOMII
JJIEKTPUYECKOr0 AUIOSL HA MPOU3BOJIBHOM yHale-
HUM OT u3ny4arens. [lone »IeKTpuuecKoro AUmomust
B OJIDKHEH, NPOMEXYTOYHOW M HanbHEH 30HE.
Juarpamma HanpasneHHoctd nois. Ilonnas cpen-
HSSI MOINHOCTH H3IYYEHHS IUIMONSL. OJIeKTpHIe-
CKUH TUIIONIb U PEaIbHbIC IPOBOJIOYHBIC AHTCHHBL
MarsuTHblil JUIIOIb U €r0 TEXHUYECKUE aHAJIOIH.
[IpumeHeHNE MpUHIMIA IIEPECTAHOBOYHOM IBOM-
CTBCHHOCTH Ul AHAJIN3a NOJS MarHUTHOTO IUIO-
5. [lonie MarHUTHOrO AUNOJNA B NAJIHEH 30HE.
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Pacnipoctpanenue
BOJIH B Oe3rpa-
HUYHBIX Cpeaax

[TonsiTve 1MIOCKOM, OJHOPOJHON M HEOIHOPOIHOU
BOJH. [11oCKHe BOJHBI KaK peIIeHHE OJHOPOIHOTO
BOJIHOBOTO ypaBHEHUs. [apMOHHYECKHWE BOJHBI.
Bunsl nmonmspusanuu BONH: JIMHEHHAs, KPyrosas,
ammunrudeckas. [locrosHHas —pacnpocTpaHeHUs
IUTIOCKOM BOJIHBI B HM30TpOIHON cpene. CKopocTh
pactpocTpaHeHUs] BOJHBL (ha30Basi M TPYyNIOBas.
BomroBoe conporuBieHue cpenpl. OcoOeHHOCTH
pacnpocTpanenust OMB B cpezie ¢ moTepsmMu: 3aTy-
XaHHE BOJIH, AWCTIEpCHs, (Da30BBI CABUT MEXIY
IEKTPUIECKON W MAarHUTHON KomrmoHeHTaMu. O0-
mye 0COOCHHOCTH pactpocTpaneHuss OMB B ann-
30TpONHBIX cpepax. IIpupoma aHM30TponMHU Ta3o-
BBIX, XHIKHUX M TBEPIBIX cpeA. TeH30p IuaneKTpu-
YECKOH M MarHMTHOM npoHunaeMoctd. IIpomoins-
HOe pacmpocTpaHneHne OMB B HaMarHU4eHHOM
¢deppomaraetuke. Jdpdext Dapaznesi, ero HEB3aUM-
HocTh. TexHudeckoe npuinoxkenue dpdexra dDapa-
nest. llomepeunoe pacmpoctpanenne OMB B
HaMarHHYeHHOM (eppomaraeTuke. DddexT aBoii-
HOTO nydernpenomicHus. CBoicTBa 0OBIKHOBEHHOM
1 HeoOBIKHOBEeHHOH BoyH. D dext Korrona — My-
ToHa. TexHUYEeCKHe YCTPOWCTBA, HCIOIb3YIOLIUE
MOTIEPEYHOE pacmnpocTpaneHne OMB B Hamarau-
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YeHHOM (peppoMarHeTuke. AHH30TPOITUS HAMArHU-
YEHHOW IUIa3MBI U HAKJIOHHO PacCIpOCTPAHSIO-
miericss BodHBL. COOTHOIICHHE KOMITOHEHT OJIIEK-
TPHUYECKOTO IO JUIsl HAKJIOHHOH BOJIHBL

BzanmopetlicTBue
BOJIH C TpaHULIEH
paszaena cpen

IToBenenne kacaTenbHBIX M HOPMAJBbHBIX COCTaB-
mromux BekropoB E m H Ha rpanune pasnpena
cpen. dusmdeckast TpakToBKa dPQeKTa B3auMOoIeH-
CTBHS JIEKTPOMArHUTHON BOJIHBI C TIOBEPXHOCTBHIO
paznena aByx cpen. 3akoH Cuemmmyca. @opmyiist
Operenst A1 KOMIUIEKCHBIX KO3(QQUINEHTOB OT-
paKEeHUsT M TPEIOMIICHHS BOJHEL [IpermomieHue
JIEKTPOMATHUTHOI BOJIHBI HA TPAHHIE ITOTJIOMIA-
fomeit cpempl. Cxua—addekr. Ipubmmxennsie
rpaHudHbIe ycinoBHs JIGOHTOBHMYA, MX IpaKTHUe-
CKOE€ HCITIONB30BaHUE. Y CJIOBHE IMONHOTO IPOXOXK-
JICHUs] BOJIHBI 4epe3 TPaHuIly paszena cpel. YTol
Bprocrepa. YciaoBue MOMHOrO BHYTPEHHEIO OTpa-
JKEHHS BOJHBI OT TPaHUIEBI paszaena cpen. Kpurtu-
YyecKuil yron naaeHus. TexHudeckoe NpUMEHEHUE
YCIIOBHH IIOJHOTO IMPOXOXKACHHS W TIPETOMIICHHS
BOJIH. B3aumopelcTBrE 3IIEKTPOMarHUTHON BOJIHBL
¢ ABWXKymIeicsa rpaHunei pasgena cpex. Dddexr
Jlomsiepa, ero NCTIOIb30BaHUE B TEXHHUKE
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Teopus Hanpas-
JISIEMBIX BOJIH

Crtpykrypa OMII Mexnay mapauielbHBIMH METall-
JIUYECKIMHU TUTOCKOCTSMHU TIPH TOPH30HTATBHOW U
BEPTUKAJIBHON MOJIIpU3aluy BoIHbL. Kpurnueckue
4acTOThl BONHOBOJMA. OCHOBHOW W BBICIIME THIIBI
BonH. Pa3oBasg M IpymnmoBasi CKOPOCTU COOCTBEH-
HBIX BOJIH IUIOCKOTO ITOJIOTO METAJUIMYECKOTO BOJI-
HOBOo/la. Kitaccuukarysi HampaBiIsSeMBbIX BOJH.
OOmue cBoiicTBa HAIPaBISIEMBIX BOJNH. 3aTyXaHHE
BOJH B BOJHOBOJAX. OJKOHOMHYECKHE ACIIEKTHI
mpoOJIeMBl JaidbHeH Mepegady SHEPIHU IO BOIHO-
BOJIaM. DJIEKTPOMATHUTHBIC BOJIHBI B MPSIMOYTOJIb-
HOM MeTtaimueckoM BojHoBozae. E u H-Bomubl B
MIPSIMOYTOJIFHOM BoJIHOBOAE. Kputmdeckue gacro-
Thl. OOmmMe CBOHCTBa COOCTBEHHBIX KoJeOaHMI
00BEMHBIX PE30HATOPOB. Pexxnm cTosUmx BONH B
BorrHOBOZIe. OOBEMHBIN pPE30HATOP KaK OTPE30K
perynsipHOoro BonHOBOMA. COOCTBEHHBIE YaCTOTHI
pe3oHatopa. 3aryxanue koiebanuil. J[oOpoTHOCTH
obsemMHOTO pe3oHaTopa. CHEKTp COOCTBEHHBIX
9acTOT NMPSAMOYTOJIBHOTO METAJUIMIECKOTO PEe30Ha-
Topa. Beipoxnenne konebanuii. OCHOBHOW M BBIC-
mye THIB! Kosebannii. JJoOpOTHOCTD MPSIMOYTONb-
HOro pe3oHaropa. CTpyKTypa MO HU3MUX TUIIOB
konebanmif. CrHekTp COOCTBEHHBIX — KoyeOaHMi
IITHHAPUIECKOT0 pe3oHaropa. OCHOBHON U BBIC-
mue TUMH Konebanuid. JJoOpOTHOCTh IMITHHpUYIC-
CKOTO PE30HATOpA.
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Pacnipoctpanenue
BOJIH B OKOJIO-
36MHOM IIpO-
CTPAHCTBE

Bmusane moBepxHOCTH W aTMochepsl 3eMiIM Ha
pacmpocTpaHeHust paguoBosH. OcoOeHHOCTH pac-
MIPOCTPAHCHNUS PaJHOBOIH PA3IMIHBIX AUANA30HOB.
dopmyna uaeansHOI pagwonepenadn. Ompenerne-
HHUE MOIIHOCTH B IIPUEMHOI aHTEHHE II0 MOIIHO-
CTH, TOABOAMMOI K mepematomed antenHe. O0-
JIacTh IPOCTPAHCTBA, CYIIECTBEHHAs B paboTe pa-
TIMONIMHUY, 30HBI Ppenens DIIeKTpHUIecKHe Mmapa-
METphl 3€MHOM IOBEPXHOCTH: PA3IMYHBIX IIOUB,
MOPCKOH U IPECHOM BOJBL.

[ornomenue paauoBOIH 36MHOM HMOBEPXHOCTBIO.
Koadpduiment orpaxeHus Ha TpaHHIE pa3zena
BO3/yX-II0YBa NIPU PA3INIHBIX BUAAX MOIIPHU3AIAN
BosHBL [Ipenen npsAMON BUIUMOCTH, 30HBI IOIY-
TeHH ¥ TeHH. VHTepdepeHnnoHubIe GopMyIIsl Ipr
HalpaBICHHBIX ¥ HEHANPAaBICHHBIX AaHTCHHAX.
dopmyna Beenerckoro. Mertos ydera cdepruuHO-
ctr 3emin. BrimsiHue HEpOBHOCTH 3€MHOI MOBEpX-
HOCTH Ha ToJe 3eMHbIX BoiH. CTpoeHue noHocde-
psl. Ilpotiecchl noHM3amu U pekomOuHarmm. Pac-
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MIpe/ieJICHNEe CBOOOTHBIX JJICKTPOHOB B pEanbHOI
noHochepe. CpenHrie 3aKOHOMEPHOCTH W3MEHEHUS
CTPYKTYpPBI HOHOC(EPH! U €¢ aHOMAaJIbHBIC H3MEHe-
Hus. Bimsane 11-netHero nukina. Criopaandeckue
cion. HeomHoOpoaHast ToHKast CTpyKTypa HOHOChe-
pBl. VMckakeHne CHTHAJIOB IPU JWUCTIIEPCHH B HIOHO-
cdepe. Ilormomenne paguoBOMH U HEIUMHEHHBIC
CBOMCTBA MOHU3UPOBAHHOIO rasza. Ilpenomnenue u
OTpakeHHE PAAMOBOIH B HEOTHOPOIHOH HOHOCHE-
pe, ABoliHOe mydenpenomiucHue. Kputuueckue u
MaKCHMAJIbHbIE IPIMEHUMBIE YaCTOTHL.

KoHTponb 36
Hroro 54 18 36 108 252
3a04Has popma 00y4eHUs
3aounasn popma obyuerus yueOHbIM NIAHOM He NPedyCMOMmpeHda
5.2 Ilepeyenn 1a00paTOPHBIX PadOT
JlabopaTopHble 3ansiTus (cemecTp 5)
NeNe HaumenoBanue nabopatopHoii paboThI O6Bvem Buner
9acoB | KOHTPOJIS
1. UccaenoBanue B3anMOACiCTBHSA IJIOCKOM 3J1eKTPOMATHUTHOM BOJIHBI C 6 OTYET
rpaHuieil pa3esia IHJIeKTPHKOB
2. UccnenoBanue nudpaknuu IIIOCKUX 3JIEKTPOMATHUTHBIX BOJIH ¢ E- 6 OTYET
H-noasipusanueil Ha oTpaxaTeJIbHON
3. UccaenoBanne nHTepdepeHINH 3JIeKTPOMATHUTHBIX BOJIH, H3J1y4aeMbIX 6 OTYeT
JINHEHHOM CHCTEMOM 3J1eMEHTAPHbIX HCTOYHUKOB
Hroro yacos 18
JlabopaTopHble 3ansiTus (cemectp 6)
Henensa HaumenoBanue nabopatopHoii paboThI O6Bvem Buner
ceMecTpa 9acoB | KOHTPOJIS
1. UccnenoBaHue MoJabIX MeTAINYECKHX BOJIHOBOIOB NMPSIMOYT0JIbHOI 9 Otuer
(popmbl
2. HccaieioBaHie COOCHBIX H NMEPNEeHIMKYJISIPHBIX BOJTHOBOAHBIX Mepexo- 9 Otuer
0B
3. UcciienoBanme CBOWCTB IMIJIEKTPUYECKHX BOJTHOBOI0B 9 Otyer
4. UccaenoBanne pacipocTpaHeHUs PaAnoOBOJIH MHJIJIUMETPOBOI0 1HANA- 9 Otuer
30Ha B atMocgepe 3emin
Hroro yacos 36
5.3 IlepeyeHb TeM NPAKTHYECKUX 3aHATHI
Henensa HaumenoBanue nabopatopHoii paboThI O6wvem Buner
ceMecTpa 9acoB | KOHTPOJIS
1. BzaumojeiicTBHe BOJIH ¢ TPaHULIeH pa3jeia cpej 12
1.1 Amnanus 3¢ dexra peppakuuu. Pacuer paguyca pedpakuuu 11
1.2 3aueTHOE 3aHATHE 1 BLInonHelee
3aJJaH1N
2. Teopusi HanpaBJisieMbIX BOJH 12
2.1 BonHOBOIHBIE HAIIPaBIIAIOLINE CUCTEMBI. PacueT KpuTHudecKou 11
JJINHBI BOJIHBI
22 3aueTHOE 3aHATHE 1 Brironnenue
3aJJaH1N
3. PacnpocTpaHeHHe BOJIH B 0KOJI03¢MHOM NPOCTPAHCTBE 12




3.1

CraTHCTUYCCKHI aHAIN3 KOPOTKOBOJIHOBOT'O KaHaJIa CBsA3H

11

3.2

3aueTHOE 3aHATHE

1 Boinonnenue

3aJlaHuH

HUToro uyacos

36

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

Y4yeOHBIM IJIAaHOM KYypPCOBBIE MPOEKTHI (paOOThI), KOHTPOJIbHBIE PaOOTHI HE
PEyCMOTPEHBI

7. OHEHOYHBIE MATEPUAJIBI JJISI TPOBEJIEHUS TPOMEKYTOUYHOM
ATTECTALIMU OBYYAIOLUXCS MO JUCHUNJIUHE (MOJIY.JIIO)

7.1. Onucanue mokasarejieil M KpUTepHeB OLEHUBAHUS KOMIETEHIHHA HA

Pa3JIUYHBIX 3TallaX UX (l)OpMPIpOBaHI/Iﬂ, OIINCAaHHUC IINTKAJ ONCHUBAaHUSA

7.1.1 dTan NpOMe:KyTOYHOI0 KOHTPOJIS

Pe3ynbpTaThl TEKyHIEro KOHTPOJS 3HAHUM M MEXCECCHOHHOM aTTecTaluu (3a4eT
5 cemecTp) OLEHUBAIOTCS IO CIEAYIOUIEH CHCTEME:!

«aTTCCTOBAHY,
«HC aTTCCTOBAHY.

Kommnerenumusi|  Pesyabrarei obyuenus,, Kpurepun ATTecTOBaH He aTrrecToBan
XapaKTepu3yiomue OLlCHHBAHUS
c¢()opMHPOBAHHOCTH KOMIIe-
TeHIHH
OIIK-2 N-1opk,. 3HaeT co-| AkTHBHas paboTa Ha 3aHATHAX, |BeimonHenue pador B | HeBwimonHeHue pa-
BPEMEHHOE COCTOSIHUE | OTBEYACT HAa TCOPCTUIYCCKHE BO- | CPOK, IIPEIyCMOT- 00T B CPOK, TIpEAy-
obactu npodeccuo-| HPOCHI IPH 3aIMTE Jab0paTop- | PEHHBIA B paboduMX | CMOTPEHHEIH B pabo-

HaJIbHOM JACATCIIBHOCTH

HBIX PaboOT

porpammax

HuXx mnmporpammax

U-20nk2. YMeer uc- Pemienue crangapTHBIX MTPaKTH- Brmonaenne pabdor Hesrimonmaenne
KaTb W IIPEJICTABIATh YECKUX 33/1a4 B PaAMKax 3aIlUTHl | B CPOK, MPEIyCMOT- paboT B cpoK,
aKTyalbHYK HH(pOpMa- mab0paTOPHEIX paboT PEHHEIH B pabounx | NpemyCMOTPEHHBIH
LU0 O COCTOSIHUH Tporpammax B paboumx Tpo-
MIpeMETHON 00IacTh rpaMmmax
HU-3onk.2. Braneer Pelenune npuknaaHeIx 3a1a4 B Brmonaenne pabdor Hesrimonmaenne
HaBbIKAMHM pa0OTHI 32 KOHKPETHOW IPeMETHON 00JIa- | B CPOK, IIPETYCMOT- paboT B cpoK,
HEPCOHANBHBIM KOMIIb- | CTH, BBHIIIOJIHEHHUE [IAHA 3aIMTEl | PEHHBIA B pabouuX | HpeayCMOTPEHHBIN
IOTEPOM, B T.4. MaKe- mabopaTOpHEIX paboT MporpaMmax B paboumx mpo-
TaMU MPHUKIIAJTHBIX TPO- rpammax
rpamMM JJs pa3paboTKu

U TIPEACTABICHUS JI0-

KYMCHTAIH{

OIIK-8 N /-1onks. 3Haer QyH- AxTuBHas paboTa Ha 3aHATHAX, | BvInonHenne pador Hesbimonnenue
JTAMCHTAIEHBIC 3aKOHBI OTBEYACT HAa TCOPETUICCKUC B CPOK, TIPELyCMOT- paboT B cpoK,
MPUPOJBI U OCHOBHEIC BOTIPOCHI IIPH 3aIWTE JIA00pa- | PEHHBIHA B pabounx | TpeayCMOTPEHHBIN
¢usnveckne MaTeMaTH- TOPHBIX paboT porpamMmax B paboumx mpo-
YECKHE 3aKOHBI. rpaMmax
N /-20onk-s. YMmeer npu- | Pemenne crangapTHIX NpakTH- | BrimomHeHue padoT Hesbimonnenue
MCHSTh (¢u3nvecKre | YSCKUX 33734 B paMKax 3aIlUTHl | B CPOK, MPEIyCMOT- paboT B CpOK,
3aKOHBI M MaTeMaTH4e- 71a00paTOPHEIX padoT pCSHHEIH B pabounx | NpemyCMOTPEHHBIH




CKH METOJBI AJS pelle- IIporpamMmax B pabouux mpo-
HUSL 3a7ad TEOpEeTHYE- rpamMMax
CKOTO ¥ NPUKIAJHOTO

Xapakrepa

N -3onk-s. Bmaneer Pemenvie npuknagHeIx 3a1a4 B | Bwimonnenne pabor Hesbimonnenue
HaBBIKAMH HCIIOJIb30Ba- | KOHKPETHOM NMpeAMEeTHOH 001a- | B CPOK, IPEILyCMOT- paboT B cpoK,
HUSI 3HAHUH (QU3HKU U CTH, BBITIOJIHEHHUE TUIaHA 3alIUTHl | PEHHBIM B pab0ouux | MHpeaycMOTPEHHBIH
MaTeMaTHKH IIpY pelie- 712a00paTOPHBIX PadboT IIporpamMmax B pabouux mpo-
HUM NPaKTHYECKUX 3a- rpamMmax

Jaq

7.1.2 JTan NpoMeKYTOYHOI0 KOHTPOJISI 3HAHUMI
Pe3ynbTaThl mpoMexXyTOYHOrO KOHTPOJS 3HAHWW (3a4eT) OLIEHMBAIOTCA B 5 ce-
MecTpe JUisi OUHOM (POpMBI 0OYUYEHHUSI O CUCTEME:
«3a4TEHO»
«HE 3a4TEHO»
Pe3ynbTaThl IpOMEKYTOUYHOTO KOHTPOJISI 3HAHUM (3K3aMEH) OLIEHUBAIOTCA B 6 ce-
MecTpe JUisi OUHOU (POpMBI 0OYUYEHHUSI IO CUCTEME:
«OTJIIMYHOY;
«XOPOLION;
«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIHHOY

Komnerenuus PesyabTarhl Kpurepuu OT1au4Ho Xopowmo YaoBa Heynosa
00y4eHHsl, Xa- DIEHUBAHUSA
paKTepu3yIHue
cpopmupoBan-
HOCTB KOMIIe-
TEHIUHU
OIIK-2 Ud-1onk,. 3nHa-| Tecr Brmonnenne te- | Bemonraenue te- |  Brimonnenne B Tecte menee
€T  COBpEMEH- craHa 90-100% | cra Ha 80-90% |Tecra Ha 70-80% | 70% mnpaBuib-
HOEC COCTOSIHUC HBIX OTBETOB
obmacth  Tpo-
(heccroHATHHOM
JICSITEITPHOCTH
N-20nk-. Tect Brmonnenne Brmmonaenue Brmmonaenue B Tecte me-
VYMeer uckartb tecta Ha 90- tecta Ha 80-90%| Tecra Ha 70- Hee 70% mpa-
U MIPEJCTABIATD 100% 80% BWJIBHBIX OT-
aKTyaJbHYIO BETOB
nH}pOpMAanHIo 0
COCTOSTHUH
IIpeAMETHON
obmact
N-3onk-. Tect Brmonnenne Brmmonaenue Brmmonaenue B Tecte me-
Bnaneer HaBbI- tecta Ha 90- tecta Ha 80-90%| Tecra Ha 70- Hee 70% mpa-
KaMH paboThI 100% 80% BUJIBHBIX OT-
3a TICPCOHANb- BETOB
HBIM KOMITBIO-
TEpoM, B T.4.
MaKeTaMHu TpH-
KJIQTHBIX TIPO-
rpamMm JIIst
pa3paboTKH
TIPEACTABICHUS
JIOKYMCHTAITIH
OIIK-8 NO-1onk-s. Tect Brinonnenue Brinonnenue Brinonnenue B tecre me-
3naer ¢yHIa- Tecta Ha 90- tecta Ha 80-90% | Tecra Ha 70- uee 70% mpa-
MEHTaJIbHbBIE 100% 80% BUWJIBHBIX OT-




3aKOHBI MPHUPO- BCTOB
JAbl 1 OCHOBHBIC

¢dusnyeckne

MaTeMaTu4ie-

CKHE 3aKOHBI.

NA-20nk-s. Tect Boinonnenue Brinonnenue Brinonnenue B tecre me-
Ymeer mpume- tecta Ha 90- tecta Ha 80-90%| Tecra Ha 70- Hee 70% mpa-
HATH  (pu3mUe- 100% 80% BUJIBHBIX OT-
CKHE 3aKOHBI U BETOB
MaTeMaTHICCKU

METOJIBI JUTS

pemeHus 3a1ad

TEOPETHYECKO-

ro U npuriIan-
HOI'0 XapakKTepa

NA-3onk-s. Tect Brinonnenue Brinonnenue Brinonnenue B tecre me-
Brnaneer HaBBI- Tecta Ha 90- tecta Ha 80-90% | Tecra Ha 70- uee 70% mpa-
KaMH HUCIIOJIb- 100% 80% BUJIBHBIX OT-
30BaHUI 3HA- BETOB

HUH QU3UKH U
MaTeMaTHuKH
TIPY peIIeHNN
MIPAaKTHYECKUX
3a1a4

7.2 IlpuMepHBIHA NepevYeHb OLEHOYHbIX CPEACTB (THIOBbIEe KOHTPOJIbHbIE 32-
JAHUST WMJIM HHbIe MaTepHaJibl, He00XOAMMBbIe [JIsi OLEHKH 3HAHMHA, YMEHWIl,
HABBIKOB M (MJIN) ONBITA AeATEJIbHOCTH)

7.2.1 llpumepHbIi NepeYeHb 3aJaHNM /151 MOATOTOBKHU K TeCTUPOBAHUIO

1. Kakue 3xcrnepruMeHTaIbHbIE 3aKOHBI IOJIOAKEHBI B OCHOBY COBPEMEHHOW TEOPHUU
OMII?

a) 3aKOHBI TEPMOJIMHAMUKU U COXPAHEHUS KHHETUUECKON YHEPTUH;

0) 3akonbsl Papagesi, Ammepa, ['aycca;

B) 3akoHBI OMa u Kupxroda.

2. Kakou cmbicn umeet onepatop «rot H» B ypaBHeHusx Makcseia?

a) BUXph MarHUTHOTO TOJIS;

0) u3BJIEUEHHUE KOPHS KBAJAPATHOTO 3HAUCHUS MOAYJIS HAPSHKEHHOCTHU MarHUT-
HOT'O MOJIS;

B) OIlEpaTOp UHBEPCUU BpaIlCHUs HAITPABIECHUSI MAarHUTHOTO TOJIS.

3. CoriacHo noJIOKeHNI0 MakcBea, TOK CMEIEHHUS 9TO:

a) TOK, BOZHUKAIOIINHI TPU HATUYUHU CBOOOIHBIX 3aps/10B (IPOBOJUMOCTH ) MaTe-
puana;

0) U3MEHEHUE UHYKINH JIEKTPUUECKOTO MOJI BO BPEMEHU;

B) TAaKOT'O TOKA HET.

4. Yto o3navaet BekTop E B ypaBHeHusAx Makcseinna?
a) HAyKIMIO 3JIEKTPUYECKOTO MOJIS;
0) HAyKIMI0 MarHUTHOTO TOJIS;



B) HanpsikeHHOCTh 3JIEeKTPUYECKOro MoJis;
r) HanpsikeHHOCTh MATHUTHOTO TIOJISL.

5. 4. Yro o3nauaer BekTop H B ypaBHeHusix Makcgeia?
a) MHayKuuo 31eKTpuyecKoro moJis;

0) HAyKIMI0 MarHUTHOTO TOJIS;

B) HanpspkeHHOCTh 3JIeKTPUYECKOro MoJis;

r) HanpsikeHHOCTh MATHUTHOTO TIOJISL.

6. Uro o3nauaet Bexktop D B ypaBHeHusax MakcBenna?
a) MHayKuuo 31eKTpuyecKoro moJis;

0) HAyKIMI0 MarHUTHOTO TOJIS;

B) HanpsikeHHOCTh 3JIEeKTPUYECKOro MoJis;

r) HanpsikeHHOCTh MATHUTHOTO TIOJISL.

7. Yro o3HauaeT BeKTop B B ypaBHeHussx Makcseia?
a) MuayKuuo 31eKTpuyecKoro moJis;

0) HAyKIIMI0 MarHUTHOTO TOJIS;

B) HanpsikeHHOCTh 3JIeKTPUYECKOro MoJis;

r) HanpsikeHHOCTh MATHUTHOTO TIOJISL.

8. [louemy nuBepreHIMs UHIYKIIMM MarHUTHOTO MOJIsl BCET/1a paBHA HYJIIO, a JIH-
BEPreHIINS DJIEKTPUUYECKOTO MOJIsi MOXKET OBITh OTJIMYHA OT HYJISI?

a) [lToToMy 4TO CHJIOBBIE IMHUU MAarHUTHOTO TMOJISl BCET/1a 3aMKHYTHI;

0) [loToMy 4TO 3JEKTPUYECKUE APl €CTh B IPUPOJIE, & SJIECKTPUUECKUX 3apsi-
JIOB B MIPUPOJIE HET;

B) 0TBETHl A U b BepHBI;

') BEPHBIX OTBETOB HET.

9. B ypaBHeHuu D = &, E MHOXKUTEIND & O3HAYAET:

a) OTHOCUTEIIbHYIO JUAJIEKTPUUYECKYIO TPOHUIIAEMOCTb CPE/IbI;
0) OTHOCUTENbHYIO MAarHUTHYIO MPOHUIIAEMOCTh CPEJIbL;

B) a0COJIIOTHYIO TUAJIEKTPUYECKYIO MPOHUIIAEMOCTh CPEbI;

) a0COJTIOTHYIO MAarHUTHYIO MPOHUIIAEMOCTh CPEJIbI.

10. B ypaBHeHUH B = 11, H MHOKHUTEIb & O3HAYAET:

a) OTHOCUTEIIbHYIO JUAJIEKTPUUYECKYIO TPOHUIIAEMOCTb CPE/IbI;
0) OTHOCUTENbHYIO MAarHUTHYIO MPOHUIIAEMOCTh CPEJIbL;

B) a0COJIIOTHYIO TUAJIEKTPUYECKYIO MPOHUIIAEMOCTh CPEbI;

r) a0COTIOTHYIO MAarHUTHYIO MPOHUIIAEMOCTh CPEJIbI.

11. JIuneriHOM cpenon pacupOCTPaHEHHS AIEKTPOMArHUTHOW BOJTHBI HA3bIBACTCS:
a) cpena, pacroaoKeHHas BIOJIb JUHUU PATUOCBA3H;



0) cpena, mapaMeTpbl KOTOPOU HE 3aBUCST OT aMIUTUTYIbl AJIEKTPUUYECKOTO U

Mar"HuTHOTO TIO0JICH;

B) JMHEWHOE MPOCTPAHCTBO DBKJIK/A 0€3 yueTa rpaBUTALIMOHHOTO UCKPUBIICHUS

METPUKHU MPOCTPAHCTBA;

CTCA:

CTCA:

12. OgHOPOIHOM CPEeAON paCIIPOCTPAHEHUST 3JIEKTPOMATrHUTHOU BOJIHBI HAa3bIBA-

a) cpena, mapaMeTpbl KOTOPOU HE 3aBUCST OT KOOP/IUHAT;
0) cTaniMoHapHas MHOTOCJIOMHAs cpelia;
B) cpena, mapaMeTpbl KOTOPOU JIMHEHHO 3aBUCAT OT KOOPJHUHAT.

13. AHa30TpOnHOI CpeNoi PaCIpOCTPAHEHUS JIEKTPOMATHUTHON BOJIHBI SIBJISI-

a) ¢eppuT B MAarHUTHOM TIOJIE;
0) ma3mMa noHoc(hepbl B MArHUTHOM T10JIE;
B) 00a OTBETAa BEPHHI.

14) HanpaBnenue BekTopa [loMHTHHTa MOKA3bIBAET:

a) TUIOCKOCTH TOJIIPU3AIMHA MATHUTHOTO TIOJISI BOJTHBI,

0) MIOCKOCTh MOJIIPU3AIIAN JICKTPUUECKOTO TOJISI BOJHEI;

B) HAIPaBJICHUE PACIIPOCTPAHECHUS SHEPTHH dJIEKTPOMArHUTHON BOJTHBI.

15) Yemy paBHO 3HAUEHUE BHIPAKEHUS JUISL BAKyyMa:

£,

a) CKOpOCTH CBETa;
0) CKOpOCTH 3BYKa;
B) CKOPOCTH yAapHON MOHU3AIUY TUTa3MBI.

7.2.2 IlpuMepHBIA NepeYeHb 3aJaHNH VISl PelICHUs CTAHAAPTHBIX 3a1a4
1. Kak n3MeHuTcs cuia KyJIOHOBCKOTO B3aUMOJICMCTBUS IBYX TOUEUYHBIX 3apsi-

H0B, €CJIM PACCTOAHUC YMCHBIINTL B JIBa pa3a?

a) YBenuuutcs B 2 pasza
0) YMmensiuTcsa B 2 paza
B) YBenmnuutcs B 4 paza
r) YMmenbmures B 4 paza

2. Kakumu HOCHUTENSIMHU 3apsA/ia CO3aeTCsl TOK B MeTauiax?
a) 2JIEKTPOHAMU

0) MOJIOKUTETLHBIMA  HOHAMHU

B) OTpUIIATEIBHBIMU HOHAMU

') MOJIEKYJIaMH1

3. Bribepure Gpopmyny, onuchiBaroilyto 3akoH Oma it TOJIHOW LEeTH



a) I=V/R
0) [=¢/R+r
B) [=¢/r

r) [=q/t

4. Kak HanpaBJIeH BEKTOP MarHUTHOW MHIYKIIMU B TOUKE a?

a) BBEpX
0) BHU3
B) BIPABO
T') BJIEBO

5. Ecnu BenmnuuHy 3apsiia yBeIUYUTh B 3 pasa, a CKOPOCTh 3apsiia YMEHbUIUTH B
3 paza, To cuiia, AeMCTBYIOIIAs Ha 3apsil B MArHUTHOM I10JIE,

a) HE U3MEHUTCS;

0) yBenuuutcs B 9 pas;

B) YMEHBIINUTCS B 3pa3a;

I') yBEJIMYUTCA B 3 pasa.

6. Ilo rpadguky 3aBUCMMOCTH MarHUTHOTO MOTOKA OT BPEMEHU ONPEIETUTE MO-

MEHT BpeMeHH, koraa 3/]C nHIyKIuu B KOHTYpE MaKCUMAJIbHA.
Ao, B6

“rma-

adbdabdedudelobdeda

a)0,1c

0) 250 Mxc
B) 0,05 ¢
r) 0,025 ¢

7. B xonebatenbHOM KOHTYpE MOCJE pa3psaKku KOHAEHCATOpa TOK HCUe3aeT He
cpa3y, a IOCTENEHHO YMEHbIIAETCs, Nepe3apsikasi KOHAEHCATOp. DTO CBS3AHO C
SIBJICHHEM

a) UHEPIIUU

0) PAEKTPUUECKON UHIYKIIUU

B) CAaMOMHAYKIUU

') TEPMOSJEKTPOHHON AIMUCCUU



8. 3apsig IBUKETCA B MarHUTHOM Toiie. UHAYKIMs MArHUTHOTO TOJISI ¥ CKO-
pPOCTB 3apsijia yBenuuuBarorcs B 3 pasza. Cuia, IeMCTBYIOIIAS HA 3apsij

a) yBenuuutcs B 3 pasa;

0) ymeHbIIHUTCS B 3pasa;

B) yBenuuuTcs B 9 pas;

I') yMEeHbLIUTCSH B 9 pas.

9. Ha pucyHke mokaszaHbl JiBa Crioco0a BpallleHHs paMKH B OJHOPOJHOM Mar-
HUTHOM IIOJIE.

II

|

Yyvyy

(l)q)

Tok B pamke:

a) BO3HUKAET B 000UX CiIydasix

0) HE BOZHUKAET HU B OJTHOM U3 CIIy4YaeB
B) BO3HUKAET TOJBKO B IIEPBOM Cllydae
') BO3HUKAET TOJILKO BO BTOPOM CIly4dae

8. Kakoii n3 nepeuncieHHbIX MPOIIECCOB OOBSICHAETCS SIBICHUEM DJIEKTpOMar-
HUTHOUW MHIYKIUU

a) OTKJIOHEHHE MAaTHUTHOU CTPEIKH MPHU MIPOXOKIECHUH IO TIPOBOIY AJICKTPH-
YEeCKOTO TOKa;

0) B3aUMO/JIEHCTBUE MTPOBOJHUKOB C TOKOM;

B) TIOSIBJICHUE TOKA B 3aMKHYTOH KaTYIIIKE TIPH OITyCKAaHUH B HEE IMTOCTOSTHHOTO
MarHuTa;

T') BO3HUKHOBEHHUE CHJIBI, JCHCTBYIOIIEH Ha MPOBOAHUK C TOKOM.

9. Hactuna c snekrpuyeckuM 3apsaaoM 8°10-19 Kir nBuxercst Co CKOpOCThIO
220 KM/4 B MArHUTHOM moJie ¢ uEAyKimei 5 To, mox yrmom 30°. Onpenennuts
3HAa4YeHUE CuJiibl JIopeHia.

a) 10°H

6) 2-10“H

B)2:1012 H

r) 1,2:10°H

10. [TocTosiHHOE MATHUTHOE TOJIE MOKHO OOHAPYKUTH IO ACHCTBUIO Ha...
a) IBUXKYIIYIOCS 3apsDKEHHYIO YACTHUILY;

0) HEMOJBIXKHYIO 3apSXKEHHYIO YaCTHUILY;

B) 11000€ METAJTUYECKOE TENO;



T') 3apsOKEHHBIA TUAJICKTPUK
7.2.4 IlpumepHbIii epevyeHb BONMPOCOB ISl MOATOTOBKH K 3a4eTy

1. Knaccudukanus pairoBOJIH M0 AUANa30HaM U KpaTKasi XapaKTepUCTUKA UX
CBOMCTB.

2. OCHOBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH JIEKTPOMATHUTHOTO TOJISL.

3. OO011ue 3aKOHBI ANEKTPOAMHAMUKHU. VICTOYHUKH 3JIEKTPOMArHUTHOTO TOJIS.

4. Dueprus snexkTpoMarautHoro nojis. Bekrop Ymona (IlolinTrunra-YmMoBa).
VYpaBHenue O6anaHca d3HEpruu — TeopeMa Y moBa (YmoBa-IloitHTuHra).

5. O0uue (MHTErpaibHbIE) COOTHOIIEHUS. Y paBHEHUs MaKcBelljia B UHTETpajib-
HOM U KOMIUIEKCHOM (hopMax.

6. Cpensl pacripoCTpaHEHUs PaaOBOJIH.

7. Bo30yx1eHue u u3lydeHue 31eKTPOMarHuTHBIX BOJIH (paanoBoiH). BoirHoBoi
BEKTOP.

8. DnekTpuueckue BuOpaTopsl. [Ipocreitas moaens BuOpaTopa B BUIE pa3o-
MKHYTOH JJIMHHOW JINHUU.

9. BonnoBoe ypaBHenue. [lnockue, nunuHapuyeckue u chepuyeckue BOIHBI.

10. [1mockue BOJIHBI B OJJHOPOIHON O€3rpaHUYHOM Cpefie: CTPYKTYpa, BOJIHOBOE
(XapaKTepUCTUYECKOE) CONTPOTHURIIEHUE, (Da30Basi U TPyNIOBas CKOPOCTH, INIOTHOCTh
MMOTOKA MOITHOCTH, YUET MOTJIOMIEHUS B OQHOPOJIHOM CpeLe.

11. Tonspuzanus MIOCKUX 3JIEKTPOMArHUTHBIX BOJIH.

12. OTtpaxkeHne u TpeIoOMIIEHHAE TUIOCKUX BOJIH Ha MJIOCKOUM IpaHuIe pas3aena
nByX oHOpoAHBIX cpel. Dopmynsl Openens. OO0OIIEHHBIE TIIIOCKKUE BOJHBI.

13. OTpaxkeHne MIOCKUX BOJIH OT TPAHUIbI XOPOILIO MPOBOISIIEH CPEIBI.

14. OTpaxxeHne MI0CKOW IEKTPOMAarHUTHOM BOJIHBI OT IJIOCKOCTH C aHU30TPOII-
HbIM uMienancoMm. O600mEnHbIE hopMybl DpeHerns.

15. IloBepXHOCTHBIE I MPOCTPAHCTBEHHBIEC BOJIHBI.

16. Buasl kosiebanuii B BOJTHOBOAAX U pe3oHaTopax. JIunum nepeaaun (BOJIHOBO-

JTBI).
7.2.5 IlpumMepHbIii NepevyeHb BOMPOCOB /I MOATOTOBKH K IK3aMeHY

1. 3akoHBI reOMETPUYECKON U BOJHOBOM ((husnueckoil) ontuk. [Ipunnun depma.
3onsl Openens u Opaynrodepa.

2. Ipunnun [Noiirenca-Openens-Kupxroda.

3. Unrepdepenuus, nudpaxuus, peppakiys u OTpaxxeHue paguoBOIH.

4. DHepreTUYECKre COOTHOUIECHUS MPU PACIPOCTPAHEHUE PATMOBOIH B YCIOBUSIX
CBOOOTHOTO TIPOCTPAHCTRA.

5. O0nacTh NPOCTPAHCTBA, CYLIECTBEHHO BIUSIONIAS HA PaCIPOCTPAHEHUE pa-
JTIMOBOJIH.

6. O0nactu aTMocepbl, XUMUUECKUN COCTaB, paclpe/ielieHue TeMIepaTyphl U
KOJIMYECTBA HEUTPAIbHBIX YACTHUIL B €IMHUIE 00bEMA IO BHICOTE.

7. Pactipenenenue 3apsHKeHHBIX YacTHUIl B HOHOCDeEpe.



8. DIeKTpUUeCKHe CBOICTBA Tponochephl U CTpaToCcephl: TUIIEKTPUIECKast
MPOHUIIAEMOCTb, TIOKAJIbHbIE HEOTHOPOIHOCTU UAJIEKTPUUECKON TPOHUIIAEMOCTHU TPO-
nocgepsl.

9. DnexTpuyeckue CBOMCTBAa HOHOCHEPHI: AUIIICKTPUUECKAsI IPOHUIIAEMOCTh U
MPOBOAUMOCTb, JIOKaJIbHbIE HEOJHOPOJHOCTH B HOHOC(hEpe, HOHOC(hEpHbIE BO3MYIIIE-
HUSL.

10. Bo3aMoxHBIE TyTH pacOpOCTPaHEHHS PAJMOBOJIH B 3€MHOU aTMocdepe.

11. PacnpocTpanenuie paiMoOBOJIH MPU PACIIOIO0KEHUU aHTEHH HEMOCPEICTBEHHO
y TOBEPXHOCTH 3€MJIH.

12. PacnpocTpanenue paiMoOBOJIH MIPU PACIIOIOKEHUN aHTEHH HaJl TOBEPXHO-
CTBIO 3EMJIH.

13. Pacnpoctpanenue paanoBodiH B Tponiochepe. Pedpakims paaroBoJiH.

14. PactipocTpanenue paanoBosH B HoHOchepe. BomHoBO 3emis-uonocdepa.
MakcuManbHble YaCTOThI BOJIH, OTpaKaroluecs: 0T HOHOC(EPHL.

15. Ocnabnenue paaroBOIH B aTMOcdepe.

16. PactipocTpaneHue paJiMoOBOJIH B MOTJIOMIAOIINX Cpelax.

17. PacnpocTpanenue ASIUMUIITUMETPOBBIX, MUJUIMMETPOBBIX U CAHTUMETPOBBIX
BOJIH.

18. PacipocTpaneHue 1eMMETPOBBIX BOJIH.

19. PacnipocTpaneHue METPOBBIX BOJIH.

20. PactipocTpaneHue AeKkaMeTpOBBIX BOJH. Bb100Op paboumnx 4acToT paanosiu-
HUH.

21. PacnpocTpaneHue reKTOMETPOBBIX, KHJIOMETPOBBIX U MUPUAMETPOBBIX BOJIH.

22. Pacnpoctpanenue BoiH Y KB-n1uamna3zona B ropoACKUX YCIOBUSX.

23. JlanpHee TpomnocdepHoe pacnpocTpaHeHue paanoBoiaH Y KB-auamazona.

24. PactipocTpaHeHue pagruoOBOJIH Ol KOCMUYECKUM JIMHUSIM CBSI3H.

25. I'panuna ynbTpadroiaeToBOM, BUAUMON U UH(PpaKpaCHOU o0acTelt onTuye-
ckoro nuanasoHa. [I[pyuMeHeHue BOJIH ONTHYECKOrO THana3oHa.

26. OcnabneHue BOJIH ONTUYECKOTO (BUIUMOT0, HH(PAKPACHOT0) ANaNa30Ha B
aTMocdepe.

27. Db dexThl, BOZHUKAIONIUE TPU PACIPOCTPAHEHUHU BOJIH ONTHYECKOTO (BUAM-
MOro 1 UH(GpPaKpacHOTr0) IUana3oHa.

28. Pedpakius BoJIH ONTHYECKOTO (BUAUMOTO, HHPPaKpacHOTO) ararna3oHa.

7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB

No KonTtpommpyembie paszne- | Kox kouTponupyemoni | HaumenoBanue
n/m | Jibl (TEMBI) TUCIUTUTUHBI KOMIETEHIIUU (MUJIU €€ | OLIEHOYHOI'O CPe/i-
4acTH) CTBa
1 1. Ocuosel anekrpoaunamuky; | OITK-2, OTTK-8 Tecr, 3auer, ycT-
HBI OIpOC, 3K3a-
MEH




2 2. IIpyuHOMIBI 3IEKTPOAMHA- OIIK-2, OIIK-8 Tect, 3auer, ycCT-
MHKH; HBIA OIpOC, 3K3a-
MEH
3 3. PacnipocTpaHeHue BOJIH B OIIK-2, OIIK-8 Tect, 3auer, ycCT-
Oe3rpaHHYHBIX CPe/ax; HBI OIIpPOC, 3K3a-
MEH
4 4. B3aHMUOHCﬁCTBHe BOJIH C OIIK-2, OIIK-8 Tecr, YCTHBIN
TpaHUICH pasaeciia CPeL; OIIPOC, OK3aMCH
5 5. Teopust HanrpaBIIIEMBIX OIIK-2, OIIK-8 Tect, 3auer, ycCT-
BOJIH HBI OIIPOC, DK3a-
MEH
6 6. PacnpocTpanenue BOJIH B OIIK-2, OIIK-8 Tect, 3auer, ycCT-
OKOJIO3EMHOM IPOCTPAHCTBE. HBIM OIpOC, 3K3a-
MEH

7.3. Meroauyeckue MaTepHaJibl, ONpeae/silole NpoueaAypbl OLeHUBAHUSA
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA JeATeJIbHOCTH

TecTtupoBaHue OCYIIECTBISETCS, JTUOO MPU MOMOIIM KOMIBIOTEPHOU CHUCTEMBI
TECTUPOBAHUS, TUOO C UCIOIH30BAaHUEM BBIJAHHBIX TECT-3aJlaHUN Ha OyMaXXHOM HOCH-
tene. Bpems tectupoBanus 30 MuH. 3aTeM OCYILIECTBISAECTCS MPOBEPKA TECTA HK3aMEHA-
TOPOM U BBICTABIISIETCA OLIEHKA COTJIACHO METOJWKHU BBICTABICHUS OLICHKH MPHU MPOBE-
JNEHUU TPOMEKYTOYHON aTTECTALINH.

Pemienne crangapTHBIX 3aJa4 OCYIIECTBISIETCS C HCMHOJIb30BAaHWEM BBIIAHHBIX
3a1a4 Ha OymakHOM HocuTene. Bpems pemenus 3anad 30 MuH. 3aTeM OCYILECTBIISIETCS
MPOBEPKA PEUICHUS 33/1a4 IK3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COTJIACHO METOIU-
KU BBICTABJICHHS OLCHKHU MPH MPOBEICHUU MTPOMEKYTOUYHOM ATTECTALINU.

Pemienrie mpukiIagHbIX 3324 OCYIIECTBISETCS, MO0 MPU MOMOIIN KOMITbIOTEP-
HOM CUCTEMBI TECTUPOBaHUs, JIMOO C UCIOJBb30BAHUEM BBIIAHHBIX 3aJ1a4 Ha OyMa)KHOM
Hocurene. Bpems pemenuns 3amad 30 MuH. 3aT€M OCYILECTBISIETCS MTPOBEPKA PELICHUS
3a7a4 3K3aMEHATOPOM M BBICTABJISECTCS OLIEHKA, COTJIACHO METOIAWKHU BBICTABJICHHUS
OLICHKU IMPU MPOBEACHUHN TPOMEKYTOUYHON aTTECTALINH.

8.1 Ilepeyenb y4eOHOM JUTEpaTypbl, HEOOXOAUMON IJI OCBOCHHMS AMCIHU-
TUTHHBI

OcHoBHas JuTepaTypa

1.YOaun, B.1. DnekTpoMarHuTHbIE MOJS U BOJHBI. BOJHBI B O€3rpaHUYHBIX U
MoTyOeCKOHEUHBIX cpefax [DIeKTpOHHBIN pecypc] : Yuebd. mocobue. - DIeKTPOH. JaH.
(1 daitn : 2401 K06). - Bopouex : TOYBIIO "BopoHexckuit rocyapCcTBEHHbI TEXHU-
yeckuid yauepeuret', 2007. - 1 nuck. - 30-00.

2. ®enoroBa, T. H. DiekTpoMarHuTHbBIE MO U BOJHBL. Y.2 [DHIEKTpOHHBIN pe-
cypc] : Ipaktukym / T. H. ®enorosa, A. JI. MypaBLOB. - DJIEeKTPOMArHUTHBIE MOJS U
BOJIHBL. Y.2 ; 2025-02-12. - MockBa : MOCKOBCKHI TEXHUYECKUN YHUBEPCUTET CBSI3U U



unopmaruku, 2018. - 26 c. - T'apantupoBansblii cpok pazmenieHuss B ObC no
12.02.2025 (aBTOIpOJIOHTAIHA). - ISBN 2227-8397. URL:
http://www.iprbookshop.ru/92493 .html

3. DnexkTpoMarHuTHbIE oA U BOJHBIL. COOpHUK 3a7a4 M YNpaKHEHUH [DIek-
TpoHHBIN pecypc] : yueOHoe nocodue / JL.U. Illanruna; )K.M. Coxkonona; A.E. Man-
nensb; JILA. bokos. - Tomck : TOMCKUI rOCyAapCTBEHHBI YHUBEPCUTET CUCTEM YIIPaB-
JICHUS 51 PaIHO3IEKTPOHUKH, 2014. - 185 C.
URL: http://www.iprbookshop.ru/72229.html

JlonoJiIHMTEIbHAS JIUTEepaTypa

1. Bonogeko A.B., Kpacuos P.I1., FOaun B.M. DneKTpOMarHuTHeIE MOJIS U BOJHBI
Y.2. DnexkTpoMarHuTHBIE BOJIHBI U KOJIEOaHHS B BOJHOBOJAX M pe3oHaTopax. — Bopo-
Hex: [OYBIIO «BI'TY», 2008. — 175 c. 621.37 B68

2. Bononpko A.B., Kpacnos P.I1., FOnun B.W. DneKkTpoOMarHuTHBIE MOJIS U BOJHBI
Y.3. KBaHTOBBIEC T€HEpATOPHI oNTHYECKOro auamnazoHa. — Boponex: 'OYBO «BI'TY»,
2016. - 138 c. 621.37 B68

3. Epoxun I'.A., Yepnsimes O.B., Ko3eipeB H./l., Kouepxeckuit B.I'. AHTeHHO-
(dunepHble YCTPONUCTBA U pacIPOCTPAHEHUE PATUOBOIH. YUeOHUK il By30B. — M.: T'o-
psadas nunus — Tenexkom, 2007. — 491 c. 621.396.6 A72

4. Kana6anoB E.M., FOnun B.U. PacnipocTpaneHue OonTUYECKOTO U MUJUTUMETPO-
BOro u3nydenus B armocdepe. Boponex: BI'TY, 2001. 535 K17

5. Ogun B.U., I'nmazynoB O.A., bypaBuos C.A., Ilacrepnak O.I'. IIporpamma
pacuera nosiel E- u H-BoaH B NpAMOYTrOJbHOM M KPYIJIOM BOJHOBOJax. Per. Homep
I'OCDAII 50200100342 ot 14.09.2001.

6. IOqun B.U., Jlecusix E.N., Ilactepnak [O.I'., [IuBoBapos I'.C., IllynbxeHKO
IO0.A. Ilporpamma uccnenoBanusi Judpakiuyd 3JIEKTPOMArHUTHBIX BoJH ¢ E- m H-
noJisipu3aliell Ha ueanbHO OTpa)karolleil nByxmna3oBoil rpedbenke. Per. nomep 'OC-
OAIT 50200100335 ot 19.09.2001.

7. OcrankoB A.B., [Tactepuak 10.I'.,, lllepctiok O.U., IOqun B.1. IIporpamma
pacueta nudpakuuu miockux H-mossspru30BaHHBIX 3JEKTPOMAarHUTHBIX BOJIH Ha TpeX-
YPOBHEBOW METAJIMYECKOW TI'peOCHKE, HAKPBITOM CJIOeM JUdAJeKTpuka. Per. Homep
I'OCDAII 50200401274 ot 10.11.2004.

8.2 Ilepeyenbr MH(POPMANMOHHBIX TEXHOJIOTHI, HUCHOJb3yeMbIX MPH OCY-
1IeCTBJIEHNHN 00pPa30BaTeJIbHOI0 MpoLecca Mo AUCHUILINHE (MOAYJI0), BKIKYAs
nepeyeHb JUIEH3MOHHOT0 MPOrPaMMHOr0 obecneveHus, pecypcoB uHpopmManm-
OHHO-TEJIEKOMMYHUKANNOHHOH ceTH «VHTepHeT», COBpeMEHHBLIX MPodeccuo-
HAJILHBIX 023 TaHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

Crenuanu3npoBaHHOE OPUTHHAIILHOE MPOTPaMMHOE 00ecTieueHUE

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOINUMASA J1JI5
OCYHWECTBJIEHUA OBPAZOBATEJIBHOI'O ITPOLHECCA



Crnenuanu3upoBaHHas yueOHas J1abopaTopusi, OCHAIIIEHHAs] KOMITbIOTEPOM C BBbI-
X0JIoM B ceTh Internet, koMIuiekcoM J1abOpPaTOPHOTO 0OOPYAOBAHUS , HATTISITHBIX MaTe-
pHAJIOB U TIaKaTOB. MarucTpanbHblid paguonprueMuuk P-399

10. METOJAMYECKUE YKA3AHMS /151 OBYYAIOLUXCS IO OCBO-
EHUIO JUCLHUIIJIMHBI (MOIY.JI5T)

[To pucuurinHe « ATEKTPOJIMHAMUKA U PACIPOCTPAHEHUE PATUOBOIHY YUTAKOTCS
JIEKIIUH, TPOBOAATCS MPAKTHIECKUE U Ta00OpaTOPHBIE 3aHATHS.

OCHOBOM HM3y4Y€HHS! NUCUUILUIMHBI SBJSIOTCS JEKUWHA, Ha KOTOPBIX H3J1ararTcs
HauOoJee CyIIECTBEHHBIE U TPYAHBIE BOMPOCHI, @ TAK)KE BOMPOCHI, HE HAIIIEIINE OTpa-
KEHUS B yueOHOM IuTepaType.

JlaGopaTopHble 3aHATHS HampaBiICHBl HA TPUOOPETEHUE MPAKTUIECKUX HABBIKOB
aHanu3a pabOThl aBTOMAaTUYECKUX CHCTEM CIICKEHHUS. 3aHATUS TTPOBOIATCS MOISIHUPO-
BaHHUEM DJIEKTPOJIMHAMUYECKUX CUCTEM HA KOMITBIOTEPE.

bosbiioe 3HaYeHHWE MO 3aKPEIUIEHUIO M COBEPIICHCTBOBAHUIO 3HAHU MMEET ca-
MOCTOsITeNIbHAsI paboTa cTyneHToB. MHpopMaluio 0 BceX BUAaX CaMOCTOATEIbHOM pa-
OOTBI CTYACHTHI MOJYYaIOT HA 3aHATHSIX.

OcBOCHUE OUCIUILIMHBI OIIEHUBAETCS HA 3a4€TEe B 5 CEMECTPE M Ha dK3aMEHE B 6
CEMECTpE.

Bup yueOHbIx JlesaTenbHOCTh CTyIEHTA
3aHSTHH
.HGKHI/ISI HaanaHHe KOHCIICKTa HCKHHﬁZ KpaTKO, CXEMATUYHO, IMOCICAOBATCIBHO (1)I/IKCI/IpOBaTB

OCHOBHBIC ITOJIOKCHMA, BBIBOJEI, q)OpMyJ'IPIpOBKI/I, O606III€HI/I$I; nomMeyarb Ba’XHBIC MBbIC-
JiKd, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMUHBI. HpOBepKa TECPMUHOB, MOHATHH C IIOMOIIIBIO
3HL[I/IKJ'IOH€HI/II>1, CJ'IOBapCI\/'I, CIIPABOYHUKOB C BBIIUCBIBAHUCM TOJIKOBAaHHI B TCTpab.
O0o3HaueHNe BOIPOCOB, TCPMHUHOB, MaTCpHraid, KOTOPbIC BbI3bIBAIOT TPYJAHOCTH, ITOUCK
OTBCTOB B peKOMCH,I[yeMOﬁ JinTeparype. Ecmm camocTosTensHO He yAaacTesa pa306paTI)C${
B MaTcpuaje, HGOGXOHI/IMO C(bOpMyJ'IHpOBaTL BOIIPOC U 3a4aThb IMPCIOAaBaTC/ItO Ha JICK-
IUHW WKW Ha TPAKTUYCCKOM 3aHATHUH.
HpaKTI/I‘IGCKI/IG KOHCHCKTI/IpOBaHI/IC PCKOMCHAYCMbIX UCTOYHUKOB. Pabora ¢ KOHCIIEKTOM HeKHHﬁ, noa-
3aHATHUA TOTOBKa OTBCTOB K KOHTPOJIbHBIM BOIIpOCaM, IMPOCMOTP peKOMGHZ[yeMOﬁ JINTCPATypPhI.
HpOCJ’IyHII/IBaHI/IC ayano- 1 BH,I[CO?)&HPICCﬁ 1o BaﬂaHHOﬁ TEMEC, BBIIMNOJHCHHUEC PACHCTHO-
I‘pa(bI/I‘IeCKI/IX 3aZ[aHPII71, PCHICHUC 3a[4aY T10 AJITOPUTMY.
HO,HFOTOBKa K 3a4€CTy HpI/I IMOATOTOBKE K 3a4Y€Ty U 3K3aMCHY HGOGXOHI/IMO OPUCHTHUPOBATHCA HAa KOHCHCKTHI
1 OK3aMCHY J'IeKIIPIfI, PCKOMCHAYCMYIO JINTCPATYPY U PCHICHUC 3414 Ha HPAKTUYCCKUX 3aHATUAX.




Jucr PErucCrpanmmnu U3MeHeHM I

[Toanucs 3aBenyroe-

JlaTta BHe- .
No . ro Kageapoi, OTBeT-
[lepedeHb BHOCUMBIX U3MEHEHUM CECHHUS HU3- .
/o . CTBEHHOM 3a peayin3a-
MCHEHHH

uro OITOIT
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