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1. llesu u 3212494 AU CIUILIHHBI

[{enpro AUCHUIUINHGI SBIIAETCSA U3YYEHHUE 3aKOHOB U MIEKTPOJUHAMUKH U
pacnpocTpaHeHrue paaroBoiaH. OCHOBHBIMH 3a/1a4aMy JUCLMILIAHBI SBISIOTCA: - U3YUEHHUE
OCHOBHBIX YPaBHEHUHU IEKTPOAUHAMUKHY; - OBJIAICHUE MATEMATUYECKUM allllapaToM,
MeTofaMu (PU3UYECKOTO UCCIIEN0BAaHUS, TEXHUYECKUMU U TPOTrPAMMHBIMU CPEACTBAMMU; -
OBJIQJICHUE METOJIAMH PACUYETA ANEKTPOMArHUTHBIX MOJEH; - U3y4EHUE OCHOBHBIX
0COOEHHOCTEHN pacpOCTPaHEHUS AIIEKTPOMArHUTHBIX MOJEH; - MPpUoOpeTeHnEe HAaBbIKOB
W3MEPEHUS U aHAJIN3a OCHOBHBIX NTaPaMETPOB CUTHAJIOB B AJIEKTPOJAUHAMUYECKUX
CUCTEMaX. - U3yuyeHUe PU3NYECKUX MPOLIECCOB, C KOTOPBIMHU CBS3aHbI IEPCIEKTUBBI
pPa3BUTHS PAIUOIIEKTPOHUKH.

Kparkoe conepxxanne JTuCHMILTHHBI

OCHOBHBIE NOHATHUS U TEOPEMBI BEKTOPHOrO aHanu3a. Cucrema ypaBHeHU MakcBeia.
TeopeMa eIMHCTBEHHOCTHU pelIeHUs ypaBHeHU MakcBesuia. [IpuHUMIT TIBOMCTBEHHOCTH.
Cucrema ypaBHeHH MakcBeiia B KoMIIeKCHOU Gopme. [ToHATHE TIIOCKOM BOJTHBI.
Peurenrie oqgHopoaHOrO ypaBHeHus [ enpMroiblia B Ciiy4yae miI0cKkoi BoHbl. CTpyKTypa
IJIOCKUX BOJH. [ paHUUYHBIE YCIIOBUSA 711 HOPMAJIBHBIX U TAHT€HIIMAJIBbHBIX KOMIIOHEHT
ANIeKTpOMarHuTHOTO noJist. Bektop Ymoga-Ilolitunra. YpaBaenue 60anaHca MOIIHOCTH.
VYpaBHeHune Oananca KOMIUIEKCHOW MOITHOCTH. Teopust H3TydeHuUs AIEKTPOMArHUTHBIX
BOJIH. [laieHne mI0CKOM 3JIEKTPOMAarHUTHOM BOJIHBI HA TPAHUILY Pa3lielia ABYX Cpe/l.
PacnipocTtpanenne 3eKTpOMarHuTHBIX BOJIH B IPSIMOYTOJIBHOM Y KPYTJIOM BOJIHOBOJIAX.
Koakcnanbhublie mnanm nepenayu. IlonockoBsie nuann nepenaun. Metoz 3ama3abIBaromux
NOTEHUMAOB. M31yueHne 211eMEeHTapHbIX UICTOYHUKOB. PeritamenT paanocsssu. [kana
AIEKTPOMArHUTHBIX BOTH. O0JIacTh MPUMEHEHHUS PAMOBOJIH MO YaCTOTHBIM JHaria30HaM.
Crpyxkrypa armocdepsl 3emiin. Tpornocdepa, ctparocdepa u nonochepa. Dopmyna
uaeanbHON paauocssizu. [Ipocreiiue moaenu paauorpacc. 3ousl Openens. [Tone
U3JIy4aTelisl, MOAHATOIO HaJl 36MHOM OBEPXHOCTHIO. PaciipocTpaHeHne paJuoBOJIH B
Tpornocdepe u noHocgepe.

2. Komnerenuum o0y4yaromerocsi, (popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIIun) 00ydYeHHUS 110 AUCITUTUTHHE

3HAET: OCHOBHBIE MTOHATHUS, YPABHEHUS U 3aKOHBI
AIIEKTPOAMHAMUKU U PACIIPOCTPAHECHUSI PAITUOBOIIH;
MOJIETIN DIIEMEHTAPHBIX U3JTy4YaTesei; TUIbI 1
KIIACCU(UKAIUIO IIEKTPOMATHUTHBIX BOJIH;
OCHOBHBIE BOJIHOBBIE MIPOLECCHI U SIBJICHUS,
MPOUCXOAAIINE B JIMHUM NTEPEayu.

'YMeeT: OLlEHUBATh OCHOBHBIE TaPAMETPBI
AIIEKTPOMArHUTHBIX TOJIEH; MPOBOJUTH U3MEPEHUS
Pa3JINYHBIX WEKTPUUYECKUX U MArHUTHBIX
(GU3NYECKHUX BEIIMYUH; TPAMOTHO HCIOIB30BaATh
TEXHUYECKHUE CPEACTBA U3MEPEHUI; BECTH
00paboTKy JaHHBIX (PU3NUYECKOTO IKCIIEPHUMEHTA;
MOJIb30BAThCSI MOHOTPA(PUIECKON U TIEPUOTNIECKOM
Hay4HO-TEXHUYECKOU JINTEPATYPOU.

VMeeT MpakTUYECKUH OMBIT: MOJIb30BAThCS

OIIK-4 Cnioco6eH npoBOANUTH SKCIIEPUMEHTAIbHbIE
UCCJIEJIOBAHUS U BIIaJIE€Th OCHOBHBIMH ITPUEMAMHU
00pabOTKHU U MpeCTaBIeHHs SKCIIEPUMEHTAIBHBIX
JAHHBIX




OCHOBHBIMH MCTOAAMH HCCJIICAOBAHUA
DJICKTPOMArHuTHBIX IoJieit 1 Ha IMPAKTHUKE
HCIIOJIb30BAaTh OTH 3HAHUSA OJId aHaJInu3a (I)I/I3I/I‘-IGCKI/IX
N TCXHUYCCKUX XaPaKTCPUCTHUK I/I3I[6J'II/II71

[PAAUOJICKTPOHUKU.

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro MmjiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

1.0.14 Metposnorus u 3eKTpopaaruon3MepeHHs,
1.0.25 TeopeTtnueckne 0CHOBBI pauOIEKTPOHUKH,
1.0.12 CxeMoOTexXHHKA,

1.0.19 [udpossie ycTpoiicTBa U
MUKPOIPOLIECCOPBI,

1.0.13 Marepnaisl 37€KTPOHHBIX CPEJICTB

1.0.20 YcrpoiicTBa reHepUpOBaHUS U
(OpMHUpPOBaHUSI CUTHAJIOB,

1.0.21 VYerpoiicTBa mprema u npeodpa3oBaHuUs
CHTHAJIOB,

1.0.23 DnexTpornpeodpa3oBareiabHble YCTPOCTBA
PaIHOdIIEKTPOHHBIX CPEJICTB,

1.0.18 Pagnoasromaruka

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.25 Teoperuueckue 0CHOBBI PaAUO3IEKTPOHUKU

3Haet: QyHIaMeHTaIbHbIE 3aKOHBI IPUPOABI U
OCHOBHBIE (PU3NYECKUE MATEeMaTHUYECKUE 3aKOHBI,
METO/bl aHAJIN3a U CUHTE3a DJIEKTPOHHBIX CXEM.
YMmeeT: mpUMeHATh (pu3nyecKre 3aKOHbl U
MaTeMaTU4YeCKU METO/bI ISl peLIeHHs 3a/1a4
TEOPETHUUECKOTO U MPUKIAIHOTO XapaKTepa,
BBITMOJIHSTH aHAJIN3 IPOCTEHIINX SIEKTPHUUECKUX
CXCM B CIICHHUAJIU3UPOBAHHOM ITAKCTC NPUKIIAIHBIX
nporpamMm. MiMeeT npakTU4eCKU OTbIT: BIIAICHUS
HaBBIKAMHU HCIIOJIb30BaHUS 3HAHUHU (1)I/I3I/IKI/I u
MaTeMaTUKU IPU PEIIEHUHU NPAaKTUYECKUX 3aad.
HAaBbIKaMU YTCHHA SJICKTPOHHBIX CXCM. HABBIKAMU
MPAKTHYECKOTO UCIIOJIb30BAHUS
CIICHUAJIMU3UPOBAHHOIO ITPOTrpaMMHOI0 O6CCHC‘-ICHI/ISI
TSI MOZIETIMPOBAHUS M aHAJIN3a JIEKTPUUECKUX
LETIEH.

1.0.19 Lludpossie ycTpolcTBa U
MUKPOIIPOIIECCOPDI

3HaeT: COBPEMEHHOE COCTOSIHUE B 001acTH
UPPOBBIX YCTPOUCTB M MUKPOITPOIIECCOPOB,
NPOrpaMMHOTO 00eCIeYeHUs ISl MOJIETMPOBAHUS
MOBEICHNUS IIU(PPOBBIX CXEM., OCHOBHBIE METOIBI
CpeACTBa MPOBEACHHS HIKCIIEPUMEHTATbHbIX
WCCIICIOBAHNH, CTTOCOOBI TIOCTPOCHUS aJITOPUTMOB
OpOrpaMM peaau3yeMbIX Ha MUKPOKOHTPOJUIEpaXx.
'YMeeT: UCKaTh U MPENICTABISATh AKTyaJIbHYIO WH-
(dopmaLuio 0 COCTOSHUU B 001aCTH LHU(POBBIX
YCTPOWCTB M MUKPOIIPOIIECCOPOB, HCIIOIH30BATh
nporpaMMHoe oOecrieueHue i aHaau3a HU(POBbIX
CXEeM MPUMEHHUTEIFHO K CXeMaM Peali30BaHHBIM Ha
MHUKPOKOHTPOJLIEpax., ONUCHIBATH AJITOPUTMbI
porpaMM Ha MHKpPO accemoiepe aJis

MHUKPOKOHTPOJIJICPOB, a TaK K€ Ha A3bIKAX




MPOrpaMMHUPOBAHUs BEICOKOTO ypoBHs. MmeeT
MPAKTUYECKHUM OMBIT: BiIa/IEHUSI HAaBBIKAMH PabOThI
Ha [1K , paboToii ¢ 0TIIaJOYHBIMU CPEACTBAMHU
CUCTEM pa3pabOTKU yCTPOICTB Ha
MUKPOKOHTPOJIJIEPAX., CTOco0aMu 00pabOTKH H
MPEICTaBICHUS MTOyUYEHHBIX JAHHBIX U OLIEHKH
MOTPEITHOCTH PE3YABTaTOB U3MEPEHUH, BIIaICHUS
CAIIP nns otnagku 11O 111 MUKpOKOHTPOJIIIEPOB.

1.0.12 CxemoTexHUKa

3HaeT: QyHIaMeHTaIbHbIE 3aKOHBI IPUPOABI U
OCHOBHBIE (PM3UUECKHE MaTeMaTHYeCKHE 3aKOHBI,
OCHOBHBIE MPUHIUIIBI TOCTPOEHUS U PabOTHI
YCTPOWCTB YCHIIEHUS U TPpeoOpa3oBaHus
QHAJIOTOBBIX CUTHAJIOB; OCHOBHBIE XapaKTEPUCTUKHI
QHAJIOTOBBIX AJIEKTPOHHBIX YCTPOMCTB;
COBPEMEHHBIE CXEMHBbIE PEIIeHHUS, TPUMEHSIEMbIE
[IPU IPAKTUUECKOHN peaan3aluy aHaJIOTOBBIX
PIIEKTPOHHBIX YCTPONUCTB M TEHIAEHIIMH UX
pa3BUTHUS., COBPEMEHHBIE KOMIIBIOTEPHbIE
TEXHOJIOTUHU IS TOJTOTOBKH TEKCTOBOW U
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM TOKyMEHTallNN;
TpeOOBaHUSI HOPMATUBHBIX JOKYMEHTOB. YMEET:
OPUMEHSTH (PU3NYECKUE 3aKOHBI 1 MaTeMaTUYeCKU
METOBI JJIsl peLIEeHUS 3a7a4 TEOPETUIECKOTO U
MPUKJIAJHOTO XapaKTepa. OCYLIECTBIATh CHHTE3
CTPYKTYPHBIX M JEKTPUYECKHUX CXEM aHAJIOTOBBIX
JIEKTPOHHBIX YCTPOMICTB., IPUMEHSITh
COBPEMEHHbIE KOMITbIOTEPHBIE TEXHOJIOTUH IS
MOJATOTOBKH TEKCTOBOM M KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOM TOKYMEHTAIluH; COOI0AATh
TpeOOBaHUS HOPMATUBHBIX TIOKYMEHTOB. MIMeeT
MPAKTUYECKHUM OMBIT: BIa/IeHUSI HABBIKAMHU
WCIIOJIb30BaHMs 3HaHUHM (PU3MKHM U MaTeMaTuKu Mpu
[pEeIIeHUH MPAKTHYECKUX 3a/]1ad, METO/IaMU pacyeTa
TUIIOBBIX AHAJIOTOBBIX YCTPOMCTB., IPUMEHEHHUS
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTUH IS
MOJATOTOBKH TEKCTOBOM M KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON TOKYMEHTAIlUH; COOIOAECHUS
TpeOOBaHUII HOPMATUBHBIX TOKYMEHTOB.

1.0.13 Marepuainsl 3J€KTPOHHBIX CPEJCTB

3HAeT: MPUPOLY MEKTPOMATHUTHOIO TOJI,
0COOEHHOCTH MOBEJIEHUS PA3JINYHBIX BEILIECTB B
JIEKTPOMAarHUTHOM I0JIE. YMEET:
WHTEPIPETUPOBATH MIOJYyYECHHBIE B ITPOLIECCE
W3MEPEHUN PE3yIIbTaThl, IPOBOAUTH UX aHAJIN3,
0hOpMIISITH TTPOTOKOJBI U3MepeHuil. Umeet
MIPAKTUYECKHUM OIBIT: TOCTPOEHUSI MATEMaTHUECKUX
MoJiesiel, HaBbIKaMH paboThl ¢ rpaduKamu,
TabIMIIaMu, JUarpaMMaMy; METOAaMU KOPPEKTHON
OLICHKH MOTPEIIHOCTEN IPU TPOBEACHUH
U3MEepeHuil ¢ 00pa3liaMu MaTepualioB.

1.0.14 MeTtpoinorus u 31eKTpopaguon3MepeHHs

3HaeT: TpeOOBaHUs CTaHIAPTU3ALMH,
METPOJIOTHUECKOTO 00€CTIEeUeHNs IPH pa3padoTKe U
HKCIUTyaTalluy SJIEKTPOHHBIX CPEACTB; TEXHUUECKHE
CpEICTBA U3MEPEHUN, X METPOJIOTMYECKHE
XapaKTepUCTUKH, IIPAaBUIIa IOBEPOK; IPUHIUIIBI U
METObl U3MEPEHMI; TPUHIIMUIIBI IOCTPOCHUS U

0COOEHHOCTH CpCACTB I/ISMepeHI/Iﬁ OCHOBHBIX




QJICKTPUUICCKUX BCIIMYHH; IIPUHIIUIIBI TIOCTPOCHUA
H(QPOBBIX CPEACTB U3MEPEHUN. YMEET: oI0nuparTh
CpenCcTBa U3MEPEHUH 110 YCIOBUAM IIPEICTOSIINAX
M3MEPUTENbHBIX 3a]1a4; BHIMOIHATD U3MEPEHUS
PA3JIMYHBIX JICKTPUICCKUX U PATUOTCXHUICCKUX
BEJIMYMH, O()OPMIISTH MIPOTOKOJ SKCIIEPUMEHTA B
YCTaHOBIICHHOU (hopMe; BecTH 00paboTKy
HKCIIEPUMEHTANBHBIX JIaHHBIX C IIEJIbIO MOBBIIIECHUS
TOYHOCTH KOHEYHOTO pe3ynbTrara. imeer
MPAKTUYECKHUM ONBIT: pabOTHI C U3MEPUTENHHBIMU
npubopaMu; IpUeMaMHU OTIPEIEIICHUS
MOTPEIIHOCTEN B TUMIOBBIX CUTYaLMSIX U3MEPECHUI.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCHHUILUIMHBI cocTaBisgeT S 3.¢., 180 4., 92,5 4. KOHTaKTHOM

paboTHI

Pacnpez[eneHHe Mo CEMCCTpaM

N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
6
OO61mmas Tpyao€MKOCTh AUCIUTLITMHBI 180 180
AyoumopHhvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTrueckue 3aHsITHS, CEMUHAPHI U (WIIH) IPYTHE BUIBI
ayauTopHbIX 3aHsaTuil (I13) 32 32
Jlabopatopubie padotsI (JIP) 16 16
Camocmosmenvras paboma (CPC) 87,5 87,5
N3ydenue paznena "PacnpocTpaneHue paJuoBOIH B 30 30
nonocdepe"
[ToaroroBka K MpakTUYECKUM 3aHATHUIM 29 29
[ToarotoBka k maboparopHbIM paboTam 16 16
[ToaroroBka Kk sK3aMeHy 12,5 12.5
KoHcynbTanuu 1 mpoMexXyTodHas aTTecTalus 12,5 12,5
Bun koHTpoOs (3aueT, aud.3a4et, IK3aMeH) - JK3aMEH

5. ConeprkaHue TUCHMILIIIMHBI

No OO0BeM ayaUTOPHBIX 3aHATUN TIO
pa3zn_ena HanmenoBanune pa3aenoB AUCUUIIIIMHBI BHUaM B 9acax
Bcero J | II3 JIP
1 BBEJIEHUE. TepmuHOIOrUst JUCUUILUIMHBI, OCHOBHBIE 4 > 2 0
[MOHATHS U OTPEICIICHUS.
2 [QJIEMEHTBI BEKTOPHOI'O AHAJIM3A 4 0 4 0
3 |OCHOBHBIE YPABHEHUM A SJIEKTPOJIMHAMUMKN 12 8 4 0
4 |CBOMCTBA IIOCKHUX BOJIH 18 6 8 4
5 |[IPEJIOMJIEHME ITJIOCKMX BOJIH 10 4 2 4
6 |BOJIHbI B BOJTHOBOJAX 12 4 4 4
7  |OBBEMHBIE PE3OHATOPHI 4 2 2 0




8 |M3JYUEHUE U PACIIPOCTPAHEHUE PAJIMOBOJIH 16 6] 6 |

5.1. Jlekuum

Ne Ne
NeKIUupaszaena

HanmenoBanue umm KpaTKO€ COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
qacoB

Beenenue. TepMUHOIOTUS TUCIUITIIMHBI, OCHOBHBIE IOHATHS U OTIPEIEJICHUS,
cucreMa equHHI pusndecknx BenuunH CH. DneMeHThl BEKTOPHOTO aHAJIH3a.

[IoHsITHE DIIEKTPOMArHUTHOTO IOJIs. BEKTOPHI HAIPSZKEHHOCTH IIEKTPUYECKOTO U
MarHUTHOTO MoJiel. BEeKTOpbl MarHUTHOM U AJIEKTPUUYECKON MHAYKIIMA. BOIHOBOM
XapakTep MEKTPOMArHuTHOro nosis. [lonHas cucrema ypaBHEHH
priekTpoarHaMuku. CucteMa ypaBHeHUM MakcBesia. YpaBHEHUE HENTPEPHIBHOCTH
[IOJIHOTO TOKA. 3aKOH cOoXpaHeHus 3apsija. [lpuHnun cynepno3uuuu.

[IepecTaHOBOYHAsI IBOWCTBEHHOCTh YpaBHEHU MakcBeia. YpaBHEHUs
Maxkcgenna B auddepeHunanbHol U uHTerpainbHoi hpopmax. Kitaccudukanus
PIIEKTPOMArHUTHBIX SBJIEHUN. MarepuanbHble ypaBHeHUs. TeopeMa
€IMHCTBEHHOCTH PEIICHUS ypaBHEHUT MakcBesuia. BoinHOBbIE ypaBHEHHS
Jlanambepa u I'enbMrosnbna.

MeTo 3ama3IbIBaloIIKUX JIEKTPOIUHAMUYECKUX TOTEHIINAIOB. BEKTOpHBII
3arma3apIBaOIHi moTeHan. CKalspHbIN 3ana3IbIBAIONIANA TOTCHITHA.

OHeprus EKTPOMarHUTHOTO nosist. Teopema u Bektop YmoBa-IloiHTHHTa 11151
MI'HOBEHHBIX 3HAUYEHUH BEKTOPOB MOJIs. YpaBHEHHE OajlaHCa MOIIHOCTH.

[ paHn4HBIE YCIIOBUS U1l HOPMAJIbHBIX U TAHT€HIIUAIBHBIX KOMIIOHEHT
DIIEKTPOMArHuTHOTO nouis. Ioss, 3apsiabl 1 TOkU Ha rpaHunax. [loBepXHOCTHBIN
3apsi U TOK.

MeTon KOMITIEKCHBIX aMIIUTY. Cuctema ypaBHeHMM MakcBesuia B KOMIIJIEKCHOM
dbopme. [TonsTHe TIII0CKOM BOTHBL. Perienne oHOpOIHOTO ypaBHEHUS
['ennbMronbla B ciryyae MmI0cKoi BojaHbl. CTPYKTypa IUIOCKUX BOJIH.

ONeKTprUYecKasi 1 MarHUTHAsI SHEPIHs JIEKTPOMarHUTHOTO 1oJist. KoMriekcHbIN
BekTOp YMoBa-IloiitHTHHTa. YpaBHEeHHE OaaHCca MOIITHOCTH B KOMIUIEKCHOM
dbopme. MeTo 3ama3ApIBAIONINX MOTEHIIMANIOB. [[10CKIe BONHEI B HIeaTbHOM
TUBIIEKTPUKE U B Cpesiax ¢ morepsiMu. PacnpocTpaHeHne I0oCKUX BOJH B Cpeie ©
MIPOBOAUMOCTBIO.

BosiHOBBIE ypaBHEHUS IS AJIEKTPOMArHuTHOro noss. IlocrosHuas
pacpoCTpaHEHU U 3aTyXaHHs. PacnipocTpaHeHne IIIOCKKUX BOJIH B METaJIaX.
[ToBepxHocTHEIHN 3 PexT. [Tanenue mmockoi BOIHBI HA TOBEPXHOCTh PEATBLHOTO
Metaa. [[pubmmkénnoe rpannunoe ycioBue Jleonropuua-Illykuna.
[Tonspuzanus mIoCKux BOJIH.

BonHoBBIE sBIEHUS Ha TpaHULIe pa3zena AByX cpel. OTpaxeHue U mpeaoMiIeHHe
MJIOCKUX BOJIH C BEPTUKAJIBLHON M TOPU30HTAIBHON MOJIAPU3AIUSIMU. 3aKOH
Cuemuyca. ®opmynsl Openensi. YCI0BUS MOTHOTO OTPAXKESHUS U TPETOMIICHUSI.

10 5

YToJ1 OJIHOTO OTpa)KEHHsI. YTOJI MOJHOTO nperoMiieHus. Yroa bprocrepa. [lonHoe
OTpa’KE€HUE U BOJIHBI, HAMPABIIIEMble TPAHUIICH pa3ziena ABYX Cpe/l.
[ToBepxHOCTHas BosiHA. J{ManeKTprudeckre BOITHOBOABI M CBETOBOJbL. CTpyKTypa
IJICKTPOMArHUTHLBIX BOJIH, OTpa)KéHHLIX OT UACAJIBHOI'O MPOBOJAHHUKA
PIIEKTPUYECKOTO TOKA JJIsi TOPU30HTAIBHOM M BEPTUKAJIBHOM MOJISpU3AIUAN.

11 6

JIvann nepenaun. Pemenre omHOPOAHOTO ypaBHEHUS [ e1bMrosbLa s
PETyAspHON JIMHUU TPOU3BOJILHOTO ceueHus. Knaccuukanus HanpaBIsieMbIX
BoyTH. Kitaccudukanust TUIIOB 2IEKTPOMarHUTHBIX BOJIH. XapaKTePUCTUUECKUE
COITPOTUBJIEHNUS. YCIOBUE PACIPOCTPAHEHHUS BOJIH B JINHUU NIEPEIAUH.
Kputndeckas qyimHa BoIHBL. J[JTMHA BOJIHBI B IMHUM niepenayu. PacnpocTpanenue
BOJIH B IIPSIMOYTOJILHOM BOJIHOBOJIE. [10sie 35IEKTPUYECKOTO U MATrHUTHOTO TUIIOB B
MPSIMOYTOJILHOM BOJIHOBOJIE.




12

PacnipocTpaHeHue BOJIH B KPYIJIOM BOJIHOBOZE. YpaBHeHUs becceis. [lomns
PIIEKTPUYECKOTO U MarHUTHOTO THUIIOB B BOJTHOBOZAAX KPyIVIoro cedeHus. Toku Ha
CTEHKaX BOJIHOBOJI0B. OCHOBHBIC TIPUHIIUIIBI BO30YKICHUS BOITHOBOAOB U 0TOOpa
HHepruu u3 Hux. Beibop pasmepon. KoakcuanbHas v MOJOCKOBas IMHUU NIEpEIayu.
JluHIM KOHEYHOM JUTMHBI. DKBUBAJCHTHAS TUHUS niepenadn. Koaddummuent
orpaxkenus. Koapdunment crosaet Boausl. [lomHOE SKBUBaIEHTHOE
CONPOTHUBJICHUE JIMHUM Tepeaaur. HeoTHOpOAHOCTH B BOJTHOBOJIAX.

13

[TousiTue 06BEMHOTO pe3oHaTopa. Buibl 006EMHBIX pe3oHaTopoB. OO0BEMHBIE
PE30HATOPHI B BUJIE€ KOPOTKO3aMKHYTBIX OTPE3KOB Mepenaronux JUHUNA. OCHOBHOM
TUN Kojebanuil. O603HaueHe COOCTBEHHBIX KOJIEOAHUH B LIMIIMHPUIECKOM,
KOAKCHAJIbHOM U IPSIMOYTOJIBHOM pe30HaTopax. Pe3oHaHCHbIE 4acTOThI KoJeOaHMi
u1eaJbHBIX 00bEMHBIX pe30HATOPOB. JJoOpoTHOCTE pe3oHaTtopoB. CoOCTBEHHAs U
HarpykeHHast 100poTHOCTH. OCHOBHBIE IPUHLIUIIBI BO30YXA€HUS 00BEMHBIX
PE30HATOPOB M 0TOOpa SHEPruu U3 HUX. BEIOOD pa3mepos.

14

V3myueHue 37eKTPOMarHUTHBIX BOJTH. DIEKTPOJMHAMHYECKHE 3ara3/IbIBatoIIHe
MOTEHITUATBI. DJIEMEHTaPHbBIC U3 TydaTeIu. DIIeMEHTaPHBIN ICKTPHUYCCKHMA
BUOpaTop (aumnons ['epiia). DnemMeHTapHas dIeKTpruueckasi paMka (MarHUTHBIN
TUTIONb). DeMeHTapHas mienb. 3myyarens [oiirenca.

15

Pernament pagauocssizu. lllkana sanekrpoMarHuTHBIX BoJH. O0IaCTH TPUMEHEHUS
PaJIOBOITH MO YaCTOTHHIM auana3zoHam. [lone uzmyuarens, HaxoAsIIerocs B
CBOOOIHOM TpocTpaHcTBe. OOIIMEe BONPOCH PACIPOCTPAHEHHS PaIMOBOIIH.
MHuoxwutens ocnabnenus. [lone nzmydarens, HOJHATOrO HaJl IUIOCKOM 3eMHOM
noBepxHOCThI0. CTpyKTypa arMocdepsl 3emu. Tponocdepa, ctpatocdepa u
nonochepa. dopmyna uneansHoM paanocssasu. [Ipocreiinme Moaenu paguorpacc.
3onbl Openens. [lone u3myyarens, MOJHITOTO HaJl 36MHOW TOBEPXHOCTHIO.
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Yuér chepuyHOCTH 3eMITH TP UCTIOIB30BaHuM (popmysl Beenenckoro. [Tome
W3JTydaress, MOAHATOro HajJl HEPOBHOM MJIM HEOJIHOPOIHOU 3€MHOU
OBEPXHOCTHIO. [10sIe BEpTUKAIBHOTO IEKTPUYECKOTO BUOpaATOpa,
PacMoiI0KEHHOTO BOIM3H 3eMHOU oBepxHOCTU. CTpoeHue Tpornocepsl.
3aryxaHue SHEepTruu paauoBoiH B Tporocdepe. [lornomnienre paanoBosH.
OcnabneHnre paaroBOIH TUapoMeTeopamMu. Pedpakimst paanoBoiiH B Tpornocdepe.
Yuér BIusHUA TportochepHoil pedpakiiui Ha pacIpOCTPaHEHHE PATHOBOIH.
HeomHopoaHoctu Tpornocdepsl U UX BIUSHUE HA PaclipoCTpaHEHUE PAHOBOIIH.

PacnipocTpaHeHue paJoBOIH B HOHOC(EpE.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
qacoB

YpaBHEHHUS TUTOCKOH ¥ chepUIECKOM BOJTH. YpaBHEHHE TUIOCKOH BOJIHBI,
pacnpocTpaHsolIelics B IPOU3BOIbHOM HalpaBieHUU. BolHOBOE ypaBHEHUE.
Crosiune BOJHBI, KOIeOaHUS! CTPYHBI. DJIIEMEHTHI BEKTOPHOT0 aHanu3a. OCHOBHbIE
OIepaTopsl.

DNEeMEHThI BEKTOPHOTO aHaiu3a. KpuBonnHeiHbIe OPTOrOHAIbHBIE CHCTEMBI
KOOpMHAT.

HHTerpanbHble TEOpEMBbI BEKTOPHOTO aHanu3a. TeopeMbl Octporpaackoro-laycca
u Crokca. @opmynsl I puHa.

Cucrema ypaBHeHuit MakcBemna. Kiaccugukanus 31eKTpoMarHiTHBIX
MPOIIECCOB.

FpaHI/I‘{HBIG ycCJ10BUH. HOpMaHBHI)Ie 1 TaHI'CHIMAJIbHBIC KOMITOHCHTHI
DJICKTPHUYCCKOTO U MArHuTHOT'O MOJIEH.

Bekrop YMoBa—IloitHTHHTA. YpaBHEeHHE OajaHCa MOIITHOCTH.

PacripocTpaHeHue MI0CKUX BOJH B OTHOPOJIHBIX Cpeiax ¢ MOTEPSIMH.




[Tosstpu3anust IEKTPOMAarHUTHOTO TTOJISL.

3HCpFCTI/I‘{eCKI/IC COOTHOIIICHHUS B IJIOCKOM BOJIHE. HpeHOMJ'IeHI/IC IIJIOCKHUX BOJIH.

[Ipenomnenue miockux BoiH. 3akoHbel CHemunyca U @penend. Ctpykrypa nonein
Ha IPaHUIE pa3zerna IByX Cpell.

11

BoHBI B BOJTHOBO/IaX. 3aTyXaHUE dJIEKTPOMArHATHBIX BOJIH B BOJTHOBOJIAX.
Koaddunment 3aryxanus.

12

Bomabl B BotHOBOaX. CTPYKTYpa MO B MOBEPXHOCTHBIX TOKOB. Bo30y keHue
BOJIHOBOJIOB.

13

O6wEMmHBIE pe3oHaTopbl. CTpyKTypa mnoneid. Bo3oyxaeHne 00bEMHBIX
[PE30HATOPOB.

14

DeMeHTapHbIE U3TydaTesld. JNeMEeHTapHbIN EKTPUUECKU BUOpATOp (AUIIONb
['epuia). M3nydenue sneMeHTapHON paMKHU C SIEKTPUUECKUM TOKOM.
JeMeHTapHBIN 1IeNIeBOI U3ilydarenb. DJIeMeHTapHbIN n3nnydarens [tolirenca.
[Tone n3myuaressi, HaXOASIIETrocsi B CBOOOJHOM NPOCTPAHCTBE.

15

PacripocTpaHeHne palMOBOIH HaJl 3 MHOM MOBEPXHOCTHI0. 30HBI DpeHens.
Koa¢duimenTsr oTpaskeHus OT 3eMHOM oBepXHOCTH. [lone u3mydarens,
MOIHATOTO HaJl IJIOCKOH 36MHOW MOBEPXHOCTHIO. YUET chepranocTr 3emin
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Pacnipoctpanenue paanoBoiH B Tporocdepe. Ctpoenue Tpornocdepsl. 3aTyxaHue
HHEpPIrUu paaroBoiH B Tponocdepe. [lornmomenne pagroBona. OcnabneHue
paaroBoIH TUapoMeTeopamu. Pedpakuus paanoBoiH B Tponiocdepe. YUér
BIUSTHUS TpomocepHO pedpakiiny Ha pacpOCTPAHCHHUE PAIUOBOIH.
Paznuanbie BUbI TponiochepHoit pedpakiuu.

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

No
paszena

HaunmeHoBaHue WK KpaTKoe coziepKaHue 1a0opaTopHON paboThI

Koi-
BO
4acoB

[Tonsipuzanus miIockux BoiH. MccnenyroTes noasipu3aioHHbIe SIBICHUS,
M3Y4arOTCs BUIBI MOJISIPU3AIMN M PACIPOCTPaHEHHE TIOCKHUX IEKTPOMarHUTHBIX
BOJTH. DKCIIEPUMEHTAIILHO OTIPENENISIOTCS TaHTeNIbHAs KprBas U ko3 duimeHt
DIUTMITUYHOCTH.

[lonsipu3zanus miockux BojiH. MccaenytoTes noisipru3aliuoHHbIe SIBJICHMUS,
M3y4aroTCs BUJIbI OJSPU3ALMI U paCIIPOCTPAHEHUE TIOCKUX JEKTPOMATHUTHBIX
BOJIH. DKCIIEPUMEHTAIILHO ONPEEIIAIOTCS raHTellbHas KpuBas U KodhHUIUEHT
DIUTANITUYHOCTH.

OTtpakeHue mI0CKux BOJH. M3ydaroTcs Teopust pacpoCTpaHEHUE TUIOCKUX BOJIH,
3akoH bproctepa. MccnenyeTcs oTpaxeHnue MIOCKUX AIEKTPOMAarHUTHBIX BOJIH OT
IpaHULB] pa3zesia Cpel] IUNIEKTPUK—BO3AYyX. DKCIIEPUMEHTAIBHO ONPENEISAETCS
yron bprocrepa.

OTpaxkeHue MI0CKUX BOJNH. M3ydarorcs Teopus pacrpoCTpaHEeHUEe IIOCKUX BOJIH,
3akoH bproctepa. Mccnenyercs oTpakeHHe INIOCKUX IEKTPOMAarHUTHBIX BOJIH OT
IpaHMILIBI pa3zena cpel AUAIEKTPUK—BO31yX. DKCIEPUMEHTAIBHO ONPEAEIsAeTCS
yroi bprocrepa.

ONEeKTPOMArHUTHBIE TIOJISl B BOJIHOBOAAX. M3ydatoTces cTpykTypa
RJIEKTPOMArHUTHOTO MOJISI B IPSIMOYTOJILHOM BoJIHOBoOAE. Mccnenyercs
JIEKTPOMArHUTHBIE MO B BOJIHOBOJIE, SKCIIEPUMEHTAIIBHO ONPEAEIISIFOTCS JUIMHA
BOJIHBI B BOJIHOBOJIE M CTPYKTYpPa IEKTPOMATHUTHBIX MOJICH.

DNEeKTPOMAarHUTHBIE TIOJIsl B BOTHOBOAAX. M3yyatorcs cTpykTypa
JIEKTPOMArHUTHOTO IO B IPSIMOYTOJIBHOM BOJIHOBOZiE. Mccnenyercs
JIEKTPOMArHUTHBIE TOJISI B BOJIHOBOJIE, SKCIIEPUMEHTAIILHO ONPEAEIISIIOTCS JUTMHA
BOJIHBI B BOJIHOBOZIE M CTPYKTYpa AIEKTPOMArHUTHBIX MOJIEH.

I/I3nyquI/Ie OJICMCHTAPHBIX NCTOYHHKOB. duszndyecKre aHaJoru OJICMCHTAPHBIX




HCTOYHUKOB 3JICKTPOMArHUTHOT'O TOJIA. 3KCHepI/IMCHTaJILHO HCCIICOYIOTCS
OCHOBHBIC IPUHIMIIBI U3JTYyYCHUA BHGKTpOMaFHHTHOfI OHCPIUH.

I/I3nyquI/Ie OJICMCHTAPHBIX UCTOYHHUKOB. dusznyecKre aHaJoru OJICMCHTAPHBIX

6 8 HCTOYHUKOB 3JICKTPOMArHUTHOT'O TTOJIA. 3KCHCpHMCHTaHLHO HCCIICAYIOTCSA

OCHOBHBIC TPUHIMAIIBI U3JTYyYCHUA BHGKTpOMaFHHTHOﬁ OHCPTHUH.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brmmonaenne CPC

Tlonsun CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM

pasnenos, riaB, cTpaHull) / cceliika Ha  |[CemecTp

peCypc

Koi-
BO
acoB

M3yuenue pasaena "PacnpocTpanenue
paaroBoiH B HOHOC(hepe"

OYMJI, ocH. nmut., 1, rmasa 12, ¢.306-325.
DJEKTPOAMHAMUKA U PACTIPOCTPAHEHUE
panuoBoIH : yueOHoe nocodue / [1. 1O.
Mypowmues, fO. T. 3bipsHoB, 1. A.
®entonun, O. A. benoycos. — 2-e u3f.,
non. — Cankt-IlerepOypr : Jlans, 2022. —
448 c. — ISBN 978-5-8114-1637-0. —
Texct : anekTpoHHbIi // JIaHb : 371€eKTpOHHO-
oubnuoreuynas cucrema. — URL:
https://e.lanbook.com/book/211646. —
Pexxum ocTyma: A aBTOpH3.
rmonb3oBareneit. [IYM/, ocH. nut., 1, rmaBa
14, ¢.503-514. Ilerpos, b. M.
DIEKTPOAMHAMUKA U PACTIPOCTPAHEHUE
panuoBoJIH Yueb. A7 By30B 110
HarpasieHuto "Pagnorexnuka" b. M.
[leTpos. - 2-e u3n., ucnp. - M.: ['opsuas
muaus - Temexkom, 2004. - 558 c¢. mn. ITYM/I,
OCH. JINT., 2, T1aBa 15, ¢.490-497.
Huxonbsckuid, B. B. Dnekrponnnamuka u
pacrpocTpaHeHUEe paJuoOBOJIH Yueo.
rnocoOue /s paJJuOTeXH. CIell. By30B. - 3-€
u31., mepepad. u jpom. - M.: Hayka, 1989. -
544 c. .
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IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

OYM], ocH. nmut., 1, rmaBa 2, ¢.49-51, rnaBa
3, ¢c.52-67, rmara 4, ¢.68-89, rmaBa 5, ¢.90-
116, maga 6, ¢.126-195, masa 7, ¢.196-221,
rasa 10, ¢.503-514. DnekrpoaHamMuka u
pacnpoCTpaHEeHUE PAIMOBOJIH : yueOHOe
noco6ue / 1. FO. Mypowmries, 1O. T.
3bIpsiHOB, 1. A. ®entonun, O. A. benoycos.
— 2-e u3., non. — Cankr-IletepOypr :
Jlanp, 2022. — 448 ¢. — ISBN 978-5-8114-
1637-0. — TekcT : anekTpoHHbIH // JlaHs :
DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/211646.
— Pexxum noctyna: [uist aBTopus.
moab3oBareneii. [IYM/I, ocH. nmut., 2, rnaBa
9, ¢.318-343. Huxonbckuii, B. B.
DNeKTpoIMHAMUKA U pacpOCTpaHEHHE
PaINOBOJH: yuel. mocoOue JIsl paIuOTEXH.
CIell. By30B. - 3-€ u3]l., nepepad. u Aor. -

M.: Hayka, 1989. - 544 c. u.

29




[TonroToBka Kk 1a00OpPaTOpHBIM padoTam

OVYM], ocH. nmut., 1, rmaBa 2, ¢.49-51, rnaBa
4, ¢c.68-89, rnasa 5, ¢.90-116, rmasa 6, c.126-
195. DnexTpoaMHaMHKa U PACTIpOCTPaHEHUE
pagruoBoiH : yueoHoe mocobue / 1. 1O.
Mypomies, FO. T. 3bipsHOB, I1. A.
®emronnH, O. A. benoycoB. — 2-e u3f.,
nor. — Cankr-IlerepOypr : Jlans, 2022, —
448 c. — ISBN 978-5-8114-1637-0. —
TekcT : anekTpoHHbIH // JIaHb : AIeKTPOHHO-
oubnmuoreuynas cuctema. — URL:
https://e.lanbook.com/book/211646. —
Pexxum nocTtyna: s aBTopus.
10JIb30BATEIICH.
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HOI[I"OTOBKa K 9K3aMCHY

OYMJI, ocH. mut., 1, taBa 2, ¢.49-51, rmasa
3, ¢.52-67, rmaBa 4, ¢.68-89, rmasa 5, ¢.90-
116, rmaBa 6, ¢.126-195, rnapa 7, ¢.196-221,
rasa 10, ¢.503-514. DnekTpoauHamMuKa 1
pacipoCTpaHEeHUE PAIMOBOIH : y4eOHOe
nocobwue / /. FO. Mypowmries, 1O. T.
3bIpsiHOB, 1. A. ®emronun, O. A. benoycos.
— 2-e u3n., non. — Cankr-IletepOypr :
Jlanb, 2022. — 448 ¢. — ISBN 978-5-8114-
1637-0. — Tekcer : anexkTpoHHblIit // Jlans :
DIIEKTPOHHO-OUOIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/211646.
— PexxuM poctyma: 1st aBTOpu3.

[10JIb30BaTEIIEH.
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6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTposabHusie meponpusitusa (KM)

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Ne | Ce- Bun
KM|mecTp| koHTpOIS

Bec

Makc.

[Topsimok HaYKCIIeHUs 0AJTOB
Oamn

YVuu-
THIBA-

eTCs B
[TA

3amura
nabopaTopHoi
pabotsrI 1

Texymuit
KOHTPOJIb

3amuTa J1abopaTopHOH PabOTHI
OCYIICCTBIISICTCS WHINBUIYAIBHO.
CTyneHTOM MpeoCTaBIsIeTC s
odopmiteHHBIH 0TUET. OTICHUBaETCS
KauecTBO O(OPMIICHUS, IPABUIBLHOCTD

BOITpOCA).

[Ipu orieHMBaHUY PE3YIBTATOB
MEPOTIPUSTHS UCTIONB3YETCsI OaIITbHO-
PEUTHHTOBAs CHCTEMA OICHUBAHUS
PE3yJIBTaTOB YUEOHOH e TETbHOCTH
oOyyaroruxcs (yTBEpKIeHa MPUKA30M
pekropa ot 24.05.2019 . Ne 179).

BBIBOJIOB M OTBETHI Ha BOIMIPOCHI (3a/1at0TCs 2

OOt 6ayu1 PU OIEHKE CKIIAIBIBACTCS U3

DK3aMCH|




CJICAYIOIINX MOKa3aTese (3a KakIyto
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE U3MEPSIEMbIE
XapaKTePUCTUKH U PacCCUUTaHHbBIE
napameTpbl — 1 6a;

- BBIBOJIbI JIOTUYHBI 1 0O0CHOBAHBI — |
0a;

- ohopmiteHHEe pabOThl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBUJIbHBIA OTBET HA OJMH BOINpocC — |
Oam.

MaxkcumanbHOE KOJTM4eCTBO 0aioB — 5.
BecoBoii k03¢ GUIEeHT MeporpusThs (3a
KK Tyto JaboparopHyro padorty) — 1.

3auTeHO: PEUTHHT 00yYarOIIEeTOCs 3a
MepompusaTHe 0omblie niK paseH 60 %.
He 3auTeHo: pedTuHT 00ydaromerocs 3a
MepornpustTiue MeHee 60 %

Texymmii
KOHTPOJIb

3amura
n1abopaTopHOH
padoThI 2

3amura 1abopaTopHON paboOThI
OCYIIIECTBIISIETCS] MHIUBUIYaIBHO.
CTyneHTOM MpeIoCTaBIsIeTC s
opopmieHHBIN 0TYET. OTIeHUBaETCA
KaueCcTBO OOPMIICHUS, IPABUIBLHOCTh
BBIBOJIOB M OTBETHI Ha BOIIPOCHI (3a/1at0TCs 2
BOIIPOCA).

[Tpu oreHUBaHUY PE3yIBTATOB
MEPOIPUSITHSI UCTIONB3yeTCs OaIbHO-
PEHUTHHIOBAs CHCTEMa OICHUBAHUS
PE3yIBTaTOB YUEOHOU NEATEIBHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179).
OO0t 6asI mpu OIEHKE CKIIAILIBACTCS U3
CIIEIYIOIINX TOKa3aresel (3a KaKIyIo
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE U3MEPSIEMbIE
XapaKTEPUCTHKH U PACCUUTAHHBIC
napameTpsl — 1 6a;

- BBIBOJIBI JIOTHYHBI 1 000CHOBAHBI — |
Oa;

- ohopmiteHHEe pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Gam;

- MPaBWJIBHBIN OTBET HA OJIMH BOTPOC — |
Oam.

MaxkcuMaabHOE KOJIMIeCTBO 0aioB — 5.
BecoBoit koaddutineHT MmeponpusTus (3a
KaKTyt0 JaboparopHyto padorty) — 1.

3ayTeHo: peUTHHT 00yyarolerocs 3a
MeponpusTie 6onblie ik paseH 60 %.
He 3auTeHo: pedTHHT 00ydaromerocs 3a
Meponpusitiue MeHee 60 %

OK3aMCH|

Texymmii
KOHTPOJIb

3amura
nabopaTopHOM
pabotsr 3

3amura 1a0opaTopHON pabOTHI
OCYIIECTBIISIETCS. MHIUBUIYaBHO.
CtyneHToM mpenocTaBisieTcs
oopmiennsiii otuét. OIeHUBaeTCs

OK3aMCH|




KaueCcTBO OOPMIICHUSI, IPABUIBLHOCTH
BBIBOJIOB U OTBETHI Ha BOIIPOCHI (3a/1at0Tcs 2
BOITPOCA).

[Ipu oneHMBaHUM PE3YIBTATOB
MEPOIIPUSTHSI UCIIONIb3YeTCs OaTbHO-
PEUTHHIOBas CUCTEMA OLIEHUBAHUS
PE3yIBTATOB YIEOHOU e TEIIEHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekTopa ot 24.05.2019 . Ne 179).
OOt 6ast mpu OIEHKE CKIIAILIBACTCS U3
CJICAYIOIINX MOKa3aTese (3a KakIyto
nmabopaTopHyto paboTy):

- IPUBE/ICHBI BCE U3MEPSIEMbIE
XapaKTePUCTUKH U PaCCUUTaHHbBIE
napameTpbl — 1 6a;

- BBIBOJIbI JIOTUYHBI 1 0O0CHOBAHBI — |
0a;

- ohopmiteHHEe pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBUJIbHBIA OTBET HAa OJIMH BOIpoc — |
Oam.

MaxkcumanbHOE KOJTMYeCTBO 0alioB — 5.
BecoBoii k03¢ GUIeHT MeporpusTus (3a
KaKTyto JaboparopHyro padorty) — 1.

3auTeHO: PEUTHHT 00yYarOIIEeTOCs 3a
MeponpusaTHe 0omblie niK paseH 60 %.
He 3auTeHo: pedTHHT 00ydaromerocs 3a
MepornpusitTiue MeHee 60 %

Texymuit
KOHTPOJIb

3amura
nabopaTopHOi
pabotsl 4

3amura 1abopaTopHON paboThI
OCYIIECTBIISIETCS. MHIUBUIYaIBHO.
CTyneHTOM MpeIoCTaBIsIeTCs
opopmieHHBIN 0TYET. OTIeHUBaETCA
KaueCcTBO OPOPMIICHUS, IPABUIBLHOCTH
BBIBOJIOB M OTBETHI Ha BOIIPOCHI (3a1at0TCs 2
BOIIPOCA).

[Tpu oreHUBaHUY PE3yIBTATOB
MEPOIPUSTHSI UCTIONB3yeTCs OaIbHO-
PEHUTHHIOBAs CHCTEMa OICHUBAHUS
PE3yIBTaTOB YUEOHOU NEATEIBHOCTH
oOydarommxcs (yTBepKaeHa TPUKA30M
pekropa ot 24.05.2019 . Ne 179).
OOmwmit 6ast mpu OIEHKE CKIIAILIBACTCS U3
CIIEIYIOIINX TOKa3aTesel (3a KaKIyIo
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE U3MEPSIEMbIE
XapaKTEPUCTHKH U PACCUUTAHHBIC
napameTpsl — 1 6a;

- BBIBOJIBI JIOTHYHBI 1 000CHOBAHBI — |
Oa;

- ohopmiteHHEe paboOTHl COOTBETCTBYET
TpeboBaHusM — 1 Gam;

- MPaBWJIBHBIN OTBET HA OJIMH BOTIPOC — 1
Oam.

MaxkcuMaabHOE KOJIMIeCTBO 0aIoB — 5.

BecoBoii k03¢ GUIEeHT MeponpusTus (3a

ODK3aMCH




KXyt 1aboparopHyro padory) — 1.

3auTeHO: peUTHHT 00ydarolerocs 3a
MeporpusaTHe 0ombIie uin paseH 60 %.
He 3auTeHo: peiTuHr 00yvaromerocs 3a
Meponpustre meHee 60 %

Texymuit
KOHTPOJIb

PacueTHo-
rpadgudeckas
pabora 1

[Iposepka PI'P ocymectBisercs no
OKOHYaHWU U3YUYEHHS COOTBETCTBYIOLIETO
pasnena qucuuruiuHbl. PI'P 1omKHBI OBITH
BBITTOJIHEHBI M O(OPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSIMHU METOIMUECKUAX YKa3aHHUH
Kageapsl.

[Tpu olleHUBaHUY Pe3yIBTATOB
MEPONPUATHSI HCHIONB3YETCs OaIIbHO-
PEUTHHTOBAsI CUCTEMA OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun HauucieHus 6aiioB (3a KaKIyo
pacueTHO-rpauiIecKyro padory):

- pacyeTHas ¥ rpaduvIecKast 4acTu
BBITOJIHEHBI BEpHO — 3 Oaa;

- pacyeTHas U rpaduvIecKast 4acTu
BBITTOJIHEHBI BEPHO, HO UIMEIOTCSl HEJOUETHI
HE BIUAIOIINAE Ha KOHEYHBIN pe3ynbTar — 2
Oana;

- B pacueTHOM U rpauyeckoi 4acTax ecTh
rpyOble 3aMeyaHtsl, HO XOJ BBITOJIHEHHS
BepeH — 1 Gam;

- paboTa He MpeCTaBICHA W COACPIKUT
rpyObie ommOku — 0 6aIoB.
MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 3.
Becoroit ko duruent meponpusatus (3a
KaX[ylo pacueTHO-rpadudeckoil padbory) —
1.

DK3aMCH

Texyuit
KOHTPOJIb

PacuetHo-
rpaduueckas
pabora 2

[Iposepka PI'P ocymectBisiercs no
OKOHYaHWU U3YUYEHHS COOTBETCTBYIOLIETO
paznena aucuuruiuabl. PI'P 10mKHBI OBITH
BBITOJIHEHBI M O()OPMIICHBI B COOTBETCTBUU
¢ TpeOOBaHUSIMHU METOIMYECKUX YKa3aHHUH
Kageapsl.

[Tpu oLleHUBaHUYU Pe3yIBTATOB
MEpPONPUATHS UCIIONb3YETCs OaJlIIbHO-
pEUTHHTOBAsI CUCTEMa OICHUBAHUS
Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommmxcs (yTBepKaeHa MTPUKa30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun HauucieHnus 6aioB (3a KaKIylo
pacueTHO-rpauuecKyro padory):

- pacyeTHas U rpaduvecKast 4acTu
BBINOJIHEHBI BEpHO — 3 Oaa;

- pacuyeTHas U rpaduvyecKast 4acTu
BBITOJIHEHBI BEPHO, HO UIMEIOTCSl HEJOUETHI
HE BITUSIONINE HA KOHEYHBINA pe3yabraT — 2
Oana;

- B pacueTHO! U rpauyeckor 4acTix ecTh

OK3aMCH|




prGBIC 3aMCuaHus1, HO XOJ BBIIIOJIHCHUA
BepeH — 1 Gam;

- paboTa He MpeCTaBICHA WA COACPIKUT
rpyobie ommOku — () 6anoB.
MakcuMaabHOE KOJTMYeCTBO 0aioB — 3.
Becoroii ko durment meponpusatus (3a
KXY pacueTHO-rpaduyeckoit paboTy) —
1.

Texymuit
KOHTPOJIb

PacueTHo-
rpadgudeckas
pabora 3

[Iposepka PI'P ocymectBisercs no
OKOHYaHHMU U3YUYEHHS COOTBETCTBYIOLIETO
pasnena qucuuruiuHbl. PI'P 10mKHBI OBITH
BBITTOJIHEHBI M O(OPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMHU METOIMUECKUX YKa3aHHUH
Ka(eapsl.

[1pu olleHUBaHUYU Pe3yIBTATOB
MEpPONIPUATHS UCHIONB3YETCsI OaIIIbHO-
PEUTHHTOBAsI CUCTEMA OICHUBAHUS
[Pe3y/IbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun HauucieHus 6aioB (3a KaKIyIo
pacueTHO-rpauIecKyro padory):

- pacyeTHas U rpaduvIecKast 4acTu
BBITOJIHEHBI BEpHO — 3 Oaa;

- pacuyeTHas U rpadudecKast 4acTu
BBITOJIHEHBI BEPHO, HO UIMEIOTCSl HEJOUETHI
HE BIUAIOIINAE Ha KOHEYHBIN pe3ynbTar — 2
Oana;

- B pacueTHOM U rpauyeckoi 4acTax ecTh
rpyOble 3aMeyaHts, HO XOJ BBITOJIHEHHS
BepeH — 1 Gam;

- paboTa He MpeCTaBICHA WA COACPIKUT
rpyObie ommOku — 0 6aIoB.
MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 3.
Becoroit ko duruent meponpusatus (3a
KaX[yI0 pacueTHO-rpadudeckoil padbory) —
1.

ODK3aMCH

Texymmii
KOHTPOJIb

PacuetHo-
rpaduueckas
pabora 4

[Iposepka PI'P ocymectBisercs no
OKOHYaHWU U3YUYEHHS COOTBETCTBYIOLIETO
paznena auciuuruiuHbl. PI'P 10mKHBI OBITH
BBITOJIHEHBI M O()OPMIICHBI B COOTBETCTBUU
¢ TpeOOBaHUSIMHU METOIMUECKUX YKa3aHUH
Kageapsl.

[1pu onleHUBaHUYU Pe3yIBTATOB
MEpPONIPUATHS UCIIONb3YETCs OalIIbHO-
pEUTHHTOBAsI CUCTEMa OICHUBAHUS
pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommmxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun HauucieHus 6aioB (3a KaKIylo
pacueTHO-rpauuecKyro padory):

- pacuyeTHas U rpaduvyecKast 4acTu
BBINOJIHEHBI BEpHO — 3 Oaa;

- pacuyeTHas U rpaduvyecKast 4acTu
BBITOJIHEHBI BEPHO, HO UIMEIOTCSl HEJOUETHI

HE BIMSIOIINE HA KOHEUHBIH pe3ynbraT — 2

OK3aMCH|




Oaia;

- B pacueTHOW u rpaduIecKoil 4acTax ecTh
prGBIC 3aMC4aHus1, HO XOJ BBIIIOJIHCHUA
BepeH — 1 Gam;

- paboTa He MpecTaBIeHa WU COACPKHUT
rpyobie ommOku — () 6anoB.
MakcuManbHOE KOJTMYeCTBO 0aioB — 3.
Becoroit ko durment meponpusatus (3a
KXY pacueTHO-rpaduyeckoii paboTy) —
1.

Texymuit
KOHTPOJIb

PacueTHo-
rpadgudeckas
pabora 5

[Iposepka PI'P ocymectBisercs no
OKOHYaHHMU U3YUYEHHS COOTBETCTBYIOLIETO
pasnena qucuuruiuHbl. PI'P 1omKHBI OBITH
BBITTOJIHEHBI M O(OPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMU METOIMUECKUAX YKa3aHHUH
Ka(eapsl.

[1pu olleHUBaHUYU Pe3yIBTATOB
MEpPONIPUATHSI UCHIONB3YETCsI OaJIIbHO-
PEUTHHTOBAsI CUCTEMa OICHUBAHUS
[PEe3yJIbTaToOB yUeOHOH NesTeTbHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun HauucieHus 6aiioB (3a KaKIyIo
pacueTHO-rpauIecKyro padoTy):

- pacuyeTHas U rpadudecKast 4acTu
BBITOJIHEHBI BEpHO — 3 Oaa;

- pacyeTHas U rpaduvIecKast 4acTu
BBITOJIHEHBI BEPHO, HO UIMEIOTCSl HEJOUETHI
HE BIUAOIINAE Ha KOHEYHBIN pe3ynbTar — 2
Oana;

- B pacueTHOM U rpauyeckoi 4acTax ecTh
rpyOble 3aMeyaHts, HO XOJ BBITOJIHEHHS
BepeH — 1 Gam;

- paboTa He MpeCTaBICHA W COACPIKUT
rpyObie ommOku — 0 6aIoB.
MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 3.
Becoroit ko duruent meponpusatus (3a
KaX[yI0 pacueTHO-rpadudeckoil padbory) —
1.

ODK3aMCH
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Texyuit
KOHTPOJIb

PacuetHo-
rpaduueckas
pabora 6

[Iposepka PI'P ocymecrtsisercs no
OKOHYaHWU U3YUYEHHS COOTBETCTBYIOLIETO
paznena aucturuinabl. PI'P 10mKHBI OBITH
BBITOJIHEHBI M O()OPMIICHBI B COOTBETCTBUU
c TpeOOBaHUSIMHU METOJMUECKUX YKa3aHUH
Kageapsl.

[Tpu oLleHUBaHUHU Pe3yIBTATOB
MEpPONPUATHS UCHIONb3YETCs OalIIbHO-
pPEUTHHTOBAs CUCTEMa OICHUBAHUS
Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommmxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun Hauucienus 6aiioB (3a KaKIyo
pacueTHO-rpauuecKyro padory):

- pacuyeTHas U rpaduvyecKast 4acTu
BBINOJIHEHBI BEpHO — 3 Oaa;

- pacyeTHas ¥ rpaduueckas 4acTu

OK3aMCH|




BLITTOJITHCHBI BEPHO, HO UMCIOTCA HG[[O‘-IéTbI
HE BJIMSIONINE HA KOHEUHBINA pe3ynbTar — 2
Oaia;

- B pacueTHOW u rpaduIecKoil 4acTax ecTh
prGBle 3aMCuaHus1, HO XO/J BBIIIOJIHCHUA
BepeH — 1 Gam;

- paboTa He MpeIcTaBIeHa WU COACPKHUT
rpyobie ommOku — () 6anoB.
MakcuMaabHOE KOJTUYeCTBO 0aioB — 3.
Becoroii ko duruent meponpusatus (3a
KXY pacueTHO-rpaduyeckoii paboTy) —
1.

11

Texyuuit
KOHTPOJIb

PacueTHo-
rpadgudeckas
pabora 7

[Iposepka PI'P ocymectBisercs no
OKOHYaHWU U3YUYEHHS COOTBETCTBYIOLIETO
pasnena qucturuiuHbl. PI'P 1omKHBI OBITH
BBITTOJIHEHBI M O(OPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMU METOIMUECKUAX YKa3aHHUH
Ka(eapsl.

[Tpu olleHUBaHUY Pe3yIBTATOB
MEPONIPUATHSI UCHIONB3YETCsl OaIIbHO-
PEUTHHTOBAsI CUCTEMa OICHUBAHUS
[PEe3y/IbTaToB yUeOHOH NesTeTbHOCTH
oOydarommxcs (yTBepKaeHa TPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun HauucieHus 6aiioB (3a KaKIyIo
pacueTHO-rpauIecKyro padoTy):

- pacyeTHas U rpaduvIecKast 4acTu
BBITOJIHEHBI BEpHO — 3 Oaa;

- pacuyeTHas U rpadudecKast 4acTu
BBITTOJIHEHBI BEPHO, HO UIMEIOTCSl HEOUETHI
HE BIIUSIOIINAE Ha KOHEYHBIN pe3ynbTar — 2
Oana;

- B pacueTHOM U rpauyeckoi 4acTax ecTh
rpyOble 3aMeyaHtsl, HO XOJ BBITTOJIHEHHS
BepeH — 1 Gam;

- paboTa He MpeCTaBICHA W COACPIKUT
rpyObie ommOku — 0 6aIoB.
MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 3.
Becoroit ko duruent meponpusatus (3a
KaX/yI0 pacueTHO-rpadudeckoil padborty) —
1.

DK3aMCH
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Texymmii
KOHTPOJIb

bonycHoe
3a/1aHKe

0,75

[Tokazarenu OOHyC-peHTHHTA: y4acTHE B
OJIMMITNA/IaX, KOHKYPCax, HAy4qHO-
[PaKTHUECKUX KOH(pepeHIusIX, MyOIuKaum
10 TEeMAaTUKe TUCIUIUIMHBEL JIngHOe
MPHU30BOE MECTO HA OJIMMITHAJIE, TUILIIOM
KOH(EepeHLIMU UIIN KOHKYpca (110
TTUCITUTITUHE).

MaxkcumanbHbIN 0at 3a O0OHYCHOE 3a/laHue
- 15% ot o6mieit ontenku 3a kypc. Ecnu
BEJIMYMHA OOHYC-pPEHTHHTa MOJTy4aeTCs
oonbie 15%, To 3HaUeHnEe NpUpPaBHUBACTCS
MaKCUMaJIbHOMY 3Ha4eHHIO 15%.

Kputepuu orieHUBaHUS
3auTeHO:

OK3aMCH|




+15 % 3a mobeny B onmuMITHaze
MEXTyHapOITHOTO YPOBHS;

+10 % 3a mobeny B onmuMITHaze
[POCCHIICKOTO YPOBHS;

+5 % 3a mobeny B OMMITHAIE
VHHBEPCUTETCKOTO YPOBHS;

+1 % 3a yuacTue B OJIMMIIHAJE.
He 3auteno: —

ITpome-

[IpomesxyTouHas
aTTecTalus

aTTecTalus pekropa ot 24.05.2019 . Ne 179).
Ha skx3aMeHe 3a 0TBEThI HAYHUCIISAETCS:

5 6amnoB - 85-100% mpaBUIIbHBIX OTBETOB;
4 6anna - 75-85% mpaBUIIBHBIX OTBETOB;

3 6amna - 60-74% npaBUIIBHBIX OTBETOB,

2 6amna - 40-59% mpaBUIBHBIX OTBETOB;

1 6ann - menee 40% npaBUIIBHBIX OTBETOB;
0 6aiIoB - CTY/IEHT He SIBWJICS Ha K3aMeEH.

[IpomexxyTouHas arTecTanusi IpOBOJUTCS B
(bopme OTBETOB Ha BOIIPOCHI, TPUBEIEHHBIE
B Omiere. KoHTponbHBIE MEpONpUATHS
[IPOMEKYTOYHON aTTeCTALIUN IPOBOJSATCS
BO BpeMs dk3ameHa. [Ipu oneHnBaHuu
pE3yABTaTOB MEPOIIPUATHUS UCIIONb3YETCS
0aIbHO-PEUTUHTOBAsI CUCTEMA OLICHUBAHMUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH

13] 6 KYTOUHAs - 5 |oOyyatomuxcs (yTBEpKIeHa PUKA30M

ODK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MPOMEKYTOUHON
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

OK3aMCH

Ha sk3ameHe npoucXoquT OlleHUBaHUE YUEOHOM AesITeIbHOCTH
00yyaronuxcs o AUCIUITIMHE Ha OCHOBE MOJTyUYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTUHTOBBIE MEPOTIPUATHSI TEKYILIETO KOHTPOJIS U
IPOMEXXYTOUHOM arrectauuu. [Ipu olleHnBaHUYU pe3ylbTaToB
yueOHO IesTeTbHOCTH 00yUaloIIerocs Mo AUCIUILTHHE
HCIIONB3YyeTCsl 0aNIbHO-PEUTHHIOBAsI CUCTEMA OLIEHUBAHUS
Pe3yNbTaToB y4eOHOH e TeIbHOCTH o0ydaroutuxcst (yTBepKIeHa
npukazoM pekropa ot 24.05.2019 . Ne 179). Kpurepun
oneHuBanua OminyHo: BennunHa peiiTuHra o0y4aromerocs 1o
qucuuruHe 85...100 %. Xopomo: Bennunna peidTuHra
oOyuarorerocs mo aucuuruiaae 75...84 %. Y1oBIeTBOPUTEIHHO:
Bemuuuna peiituara oby4varorerocs o aucrurumae 60...74 %.
HeynosnetBopurensHo: Benuunna peiftunra o0y4aromerocs mno
mucramanae 0...59 %.

B cooTBeTCTBUH

c mm. 2.5,

[Tonoxeuus

2.6

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarsl 00yueHus

6(7|8(910|11]1213

3HAET: OCHOBHBIE TIOHATHUS, YPABHEHUS U 3aKOHBI
DIIEKTPOIMHAMUKH U PACIIPOCTPAHEHUS PAJUOBOJIH; MOJIEIIH
OIIK-4 HIIEMEHTAPHBIX U3TydaTesiel; TUIThI U KIacCU(UKAIHIO HHH
HIIEKTPOMATHUTHBIX BOJIH; OCHOBHBIE BOJHOBBIE IIPOLIECCHI U
SIBJICHUS, IPOMCXOMSIINE B JINHUU TIEpeaadHm.




'YMeeT: OLIeHNBaTh OCHOBHBIE ITAPAMETPhI AIEKTPOMArHUTHBIX
MoJIeH; MPOBOJUTH U3MEPEHUS PA3IUYHBIX IJEKTPUUECKUX U
OINK-4 MarHUTHBIX (PU3NYECKUX BEJIMYMH; TPAMOTHO HCIIOIB30BATh Jbbb e [ | L
TEXHUYECKHE CPE/ICTBA U3MEPEHUI; BeCcTH 00pabOTKy JaHHBIX
(U3MIECKOro HKCIIEPUMEHTA; TTOJIb30BaThCsl MOHOTpadUIeCcCKoit

Y IEpUOANYECKON HAyUYHO-TEXHUYECKOU JIUTEPATyPON.

Nmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT: ITOJB30BATHCSA OCHOBHBIMU

MCTOAaMU UCCIICAOBAHUS SJICKTPOMArHUTHBIX noJjiey U Ha
OIIK-4 HHHHHHHHH [
IMPAKTHUKE WCIIO0JI30BATh OTU 3HAHHWA JIA aHaJIn3a CbI/ISI/I'-IeCKI/IX )51

TCXHUYCCKUX XapPAKTCPUCTUK H3IeIui PaaruO3JICKTPOHUKH.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIIIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. TIlerpos, b. M. DnexTpoauHaMuKa U pacipoCTpaHEeHUEe PaJroOBOIH
VYueb. ais By30B no HanparieHuto "Panguorexnauka" b. M. Iletpos. - 2-e u3a., ucnp.
- M.: Topsiuast munus - Tenexkom, 2004. - 558 c. ui.
2.  Huxonsckuii, B. B. DnexkrponnHamuka v pacnpoCTpaHeHUE PaHuOBOIH
VYu4eb. mocobue I paguoTeXH. CIIeIl. BY30B. - 3-¢ U3/., mepepad. u gom. - M.:
Hayka, 1989. - 544 c. un.

0) OononHumenbHas Iumepamypa:
1.  Mapxkos, I'. T. DnexkrpoanHaMuka U pacCIpoOCTPaHEHNE PATMOBOJIH
VYu4eb. nocobue aig paguoTexH. cnell. By30B. - M.: CoBetckoe paauo, 1979. - 374 c.
1708

8) omeyecmeenHbvle U 3apydedicHble HCYPHAIbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. PamuorexHuka u 3JIEKTPOHUKA: exemec. KypH. / Poc. akaj. Hayk,
BXOJIUT B niepeueHb BAK.

2. PagmorexHuka: exemec. )XypH. / Poc. akan. Hayk, BXOAUT B IIEpeYCHb
BAK.

2) MemoouuecKue yKasaHus 0 Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  Byxapun, B.A. DnekTpoauHaMuKka U paclipoCTpaHEHHUE PaJIMOBOIH:
yuebHoe nocodue / B.A. Byxapun, A.b. Xamumos. — Yenssounck: M3narenbckuit
uentp FOYpl'Y, 2010. - 71 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Byxapwun, B.A. DiekTpoarHaAMHKa U pacIIPOCTPAaHECHUE PaTUOBOIIH:
yuebHoe nocodue / B.A. byxapun, A.b. Xamumos. — Yensounck: M3narenbckuii
uentp FOYpIl'Y, 2010. — 71 c.

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKast JOKYMeHTaIusl

HaunmenoBanue
Bung
No pecypca B bubmuorpadpudeckoe onrcanue
JUTEepaTyphbl .
JIEKTPOHHOHN




bopme
DNeKTpoAUHAMUKA U PACIIPOCTPAaHEHHE PATUOBOIH : yueOHOe
DNEKTPOHHO- nocoowue / J[. FO. Mypomres, 1O. T. 3pipsiHoB, I1. A. @ematonuH,
OCHOBHAS OoubmmoTeyHast O. A. benoycoB. — 2-e u3n., non. — Cankr-IlerepOypr : Jlans,
1 cucTema 2022. — 448 c. — ISBN 978-5-8114-1637-0. — Tekcr :
nuTeparypa . i
M3/1aTeNIbCTBA HIEKTPOHHBIH // JIaHb : JeKTPOHHO-OMONINOTEUHas cucTeMa. —
Jlanb URL: https://e.lanbook.com/book/211646. — Pexxum noctymna:
U1 aBTOPU3. TI0JIb30BATEIIEH.
['puropees, A. JI. DnekTpoanHaMHUKa U MUKPOBOJIHOBAs
DNEeKTPOHHO- TexHuka : yaeOnuk / A. JI. I'puropseB. — 2-¢ u3g. — CaHKT-
OoubmmoTeyHast [TetepOypr : Jlanp, 2022. — 704 ¢. — ISBN 978-5-8114-0706-
JlomonauTeapHas .
2 ureparypa cucTema 4. — Texcrt : aneKTpoHHbIH // JIaHb : 3IeKTpOHHO-
M30aTENIbCTBA oubnuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/210095. — Pexum noctyna: ans
aBTOPU3. NOJIb30BATENIEH.

IlepeueHs MCTIONIB3yEMOTO IPOIPAMMHOIO 00ECTICUEHHUS:

[E—

. Microsoft-Office(6eccpouno)

2. Math Works-MATLAB, Simulink R2014b(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

4. -Maple 13(6eccpouno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3aparuit

Ne ayn.

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHHUKA,
IpelyCTaHOBJIEHHOE NTPOrPaMMHOE 00eCIeUeHnEe, UCTIONb3YEeMOe IS

PAa3JIMIHBIX BUAOB 3aHATHH

JTaGopaTopust aHTeHHO-(DUIEPHBIX YCTPOUCTB: MyIbTHMEIUITHBIC OPTCPEICTBA,

(36)

JIaGoparopusie |1014/1 [mabopatopublie ycTaHoBKH, reHeparop 1'4-107, reneparop 1'4-108, reneparop
3aHATHUS (36) |[['4-109, reneparop ['4-76A, uzmepurens B8-6, usmepurens B8-7, usmepurens
OTHOILIEHUH HanpspkeHuid B8-6.
1012 .
Jlexuuu KomnbroTep, MpOEKLMOHHBIN annapar, MHTEPHET.




