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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,
MPOUCXOASAIINE B JIMHUU NTepeadn

'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
Hay4YHO-TEXHUYECKOU JINTEPATYy PO

VMeeT MpakTUYECKUH OMBIT: MOJIb30BAThCS

OIIK-2 CnocobeH caMoCcToATeIbHO MTPOBOIUTH
AKCIIEPUMEHTAJIbHBIC UCCIICIOBAHUS U UCTIONH30BATh
OCHOBHBIE MPUEMBI 00PAOOTKU U MPEACTABICHUS
MOJIYYCHHBIX 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

PAOANODJICKTPOHUKHA

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro MmjiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

1.0.08 ®usuka,

1.0.19 O6mas Teopust CBS3H,

1.0.17 Marepuainsl 3J€KTPOHHBIX CPECTB,
1.0.09 OcHOBBI TEOpUH LIETIEN U ANEKTPOTEXHUKA

He npenycmorpensl

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.09 OcHOBBI TEOpHM LETIEN U ITEKTPOTEXHUKA

3naeT: OCHOBHBIE PEKUMBI PAOOTHI
PIIEKTPUYECKUXIICTIEN., 3aKOHBI TEOPUU LIETIEH 1
AIIEKTPOTEXHUKU, OCHOBHBIE 3JIEMEHTHI
PIEKTPUYECKUX LIETIEH U UX apaMeTpbl. Tomosioruto
pIIeKTpUUeCcKUX 1ieneil. OCHOBHBIE METO/Ibl aHATN3a
PIEKTPUYECKUX Lened. YMeeT: Uurarh 1 TOHUMATh
RIIEKTPUUECKUE CXEMBbI, PEIlaTh 33/1a4M 110 TEOPUU
Leneil U AIeKTPOTEXHUKE., TPOBOIUTH
HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS 110 TEOPUU
1ernen 1 AIeKTPOTEXHUKU, OOBICHATH GU3HUUECKOE
Ha3HAYEHUE AJIEMEHTOB U BIUSHUE UX MAPAMETPOB
Ha (YHKIIMOHAJIbHBIE CBOWCTBA U MEPEXOIHbIC
[IPOLECCHI ANEKTPUUECKUX Lener. Mmeer
MPAKTUYECKUIM ONBIT: B MpoeKkTHpOBaHUM 1
pacueTax MpOCTEHIINX aHAJIOTOBBIX U
QIIEKTPUYECKUX LIeTIel, IPOBEACHUN J1a00paTOPHBIX
WCCJIEOBAHUM 110 TEOPUH LIECTIEH U
PIICKTPOTEXHUKU., 00PAOOTKH U MPECTABICHUS
NTAHHBIX, TOJIYYEHHBIX B PE3yJIbTare
KCIIEPUMEHTAJIBHBIX HCCIIEA0BAHUMN 10 TEOPUU
LIETIEN U DJIEKTPOTEXHUKHU, Biianennem
MPAKTUYECKUMH METOJaMHU U3MEPEHHUs TapaMeTpOB
1 XapaKTEPUCTHUK IEKTPUUYECKUX LIeTIeH

1.0.17 Marepuaibl 3J€KTPOHHBIX CPEICTB

3HaeT: IPUPOLY MEKTPOMATHUTHOIO TOJI,
0COOEHHOCTH MOBEJICHUS PA3JINYHBIX BEILIECTB B
DJIEKTPOMAarHUTHOM I10JI€. YMEET:
WHTEPIPETUPOBATH NIOJYyYECHHBIE B ITPOLIECCE
U3MEPEHUN PE3yiIbTaThl, IPOBOAUTH UX aHAJIN3,
0(hOpMIISATH TPOTOKOJBI U3MeEpeHuit Mmeet
MIPAKTUYECKHUM OIBIT: IOCTPOEHUSI MATEMaTHUECKUX
MoJiesIel, HaBbIKaMH paboThl ¢ rpaduKamu,
Ta0IMIIaMu, JUarpaMMaMy; METOAaMU KOPPEKTHOM
OLICHKH MOTPEIIHOCTEN IPU TPOBEICHUU

U3MEpeHuil ¢ o0pa3liaMu MaTepualoB




1.0.19 OG1mas Teopusi CBsI3U

3HaeT: OCHOBHBIE ITPUEMBI 00paOOTKU U
NpeCTaBICHUS TIOTYYCHHBIX TAHHBIX, OCHOBHBIE
MOJIOKECHHSI B 00JIACTH OOIIEH TEOPUH CBSI3U YMEET:
MPOBOJNUTH MOJICITHPOBAHUE U DKCTIEPHMEHTAIbHBIC
MCCIIEIOBaHUS B paMKax OOIIel TeOpUu CBsI3U
HMeeT nmpakTUYeCKUi OIBIT: METOJIaMHi 00pabOTKH
W IPCACTABJICHUA JAHHBIX, ITOJIYYCHHBIX B
pe3yNbTare SKCIEPUMEHTALHBIX UCCIICIOBAHIA B
[pamMKax o0IIel TeOpUH CBSA3H

1.0.08 ®dusuxka

3HaeT: QpyHIaMEHTaIbHbIE 3aKOHBI (PU3UKH,
OCHOBHBIE pa3jienbl GU3NYECKHUX HayK,
byHIaMeHTalIbHbIE pa3aebl GU3UKH; METONIBI U
cpeacTBa U3MepeHus (PU3MIECKUX BETHUUH; METOIBI
00pabOTKU SKCTIEPUMEHTAIBHBIX JAHHBIX YMEET:
BBI/IETISITH KOHKPETHOE (hU3HUecKoe CofiepKaHKe B
NPUKJIAIHBIX 33/1a4aX, pelaTh TUIIOBbIE 334a41 1O
OCHOBHBIM pa3jienaM Kypca pU3UKH, UCIIOTIb30BaTh
3HaHUS (yHIaMEHTAIBHBIX OCHOB, MOIXO/bI U
METO/bl MAaTEMaTHKH, PU3UKU B O0yUYEHUU U
npogeCcCHOHAIBHON AEATEIbHOCTH, B
WHTETPUPOBAHUH UMEIOIIINXCS 3HAHUH,
HapaIll¥BaHUHM HAKOIUICHHBIX 3HAHUN; IPUMEHSTh
MaTeMaTHIeCKre METO/IbI, (PU3NIECKUE 3aKOHBI ’
BBIYUCIIUTENLHYIO TEXHUKY IS PELICHHUs
NpPaKTUIECKHX 33/1a9; paboTaTh ¢ M3MEPUTEITLHBIMU
npuOOpaMu; BEIOTHATH (PU3UYECKUI SKCIIEPUMEHT,
00pabaTsIBaTh Pe3yabTaThl U3MEPEHU, CTPOUTH
rpaduKy ¥ IPOBOJUTH I'papuecKuil aHaIn3
OTIBITHBIX JIAHHBIX; CYUTATh CUCTEMAaTHYECKUE H
cilydaifHble OIIMOKHU MPSAMBIX U KOCBEHHBIX
U3MEpEeHH, TPUOOPHBIE OMUOKU; TPUMEHSITh
COBpeMeHHOe (pru3nyeckoe 000pyI0BaHUE U
NpUOOPHI P PEIICHUH MPAKTUIECKUX 3a1a4 MimeeT
NPaKTUYECKH OTBIT: METOIaMH OL[CHKH
MOTPEITHOCTEH NIPU TPOBEEHIH (HPU3UIECKOTO
HKCTIIEPUMEHTA, HaBbIKAMH aHAJIN3a TOTYYEeHHBIX
[pe3yaBTATOB, KaK pELIeHMs 3a/1a4, TaK
HKCIIEpUMEHTa U U3MEPEHUH, (PyHIaMEHTaTbHBIMU
TOHSTHSIMA U OCHOBHBIMH 3aKOHAMH KJTaCCHYECKOM
U COBPEMEHHON (QU3UKU U METOIAMH UX
MCIIOJIb30BaHMsI; METOIOJIOTHEN OpraHU3alluH,
[UITAHUPOBAHUS, IPOBECHUS U 00pabOTKH
[PE3YIBTaTOB SKCIIEPUMEHTOB U DKCTIEPHMEHTAIBHBIX
UCCIIEIOBAaHUI; HABBIKAaMH (PU3MYECKOTO
DKCTICPUMEHTA ¥ YMEHHUS TIPUMEHSTh KOHKPETHOE
dusnueckoe coaepKaHue B MPUKIATHBIX 3a/1a4ax
OyayIiel crienuatbHOCTH; HAaBBIKAMH TPOBEICHUS
pacyeToB, KaK MpH PELIeHUH 3a1a4, TaK U MpH
HayYHOM DKCIIEPHMEHTE; HaBBIKaMH 0()OPMIICHHUS
OTYETOB I10 pe3yNbTaTaM HcCieI0BaHNi; HaBbIKAMH
paboThI ¢ U3MEPUTENHHON annapaTypoii, B TOM
qriclie ¢ U poBO U3MEPUTENHLHON TEXHUKOM;
HaBBIKAMHU 00paOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX

1 OICHKHW TOYHOCTHU I/IBMepeHI/II\/'I

4. O0béM 1 BUABI YUeOHOIl padoOTHI




OO6mas Tpya10eMKOCTh JUCHUIUIMHBI cocTaBiseT S 3.e., 180 4., 92,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
. Bcero B Jacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
6
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 180 180
AyoumopHhvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 32 32
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 87,5 87,5
Nzyuenue pazaena "PacnpocTpanenue paanoBOJH B 30 30
nonocdepe"
[ToaroroBka Kk sK3aMeHy 12,5 12.5
[ToaroroBka k J1abopaTopHBIM paboTam 16 16
[ToaroroBka K NpakTUYECKUM 3aHATUAM 29 29
KoHcynbTanum u npoMeXyTouHask arTeCTaluus 12,5 12,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConepkaHue TUCHMILIIMHBI

No OO0beM ayaUTOPHBIX 3aHATUN TIO
pa3z[_ena HaumenoBanue paszenoB IUCHUIUTUHBL BHJJaM B Hacax
Bcero J | 113 JIP
1 BBEJIEHUE. TepmuHoIOrHs IUCHUAILINHEL, OCHOBHBIE 4 2 7 0
MOHATUS U ONPEICIICHHUS.
2 [QJIEMEHTBI BEKTOPHOI'O AHAJIM3A 4 0 4 0
3 |OCHOBHBIE YPABHEHU A DJIEKTPOJUHAMUKHA 12 8 4 0
4 |CBOMCTBA IJIOCKHX BOJIH 18 6| 8 4
5 |[TPEJIOMJIEHUME ITJIOCKMX BOJIH 10 4 2 4
6 |BOJIHbI B BOJIHOBO/JIAX 12 4 4 4
7  |OBbEMHBIE PE3OHATOPEI 4 2 2 0
8 |M3JIYUEHUE U PACITPOCTPAHEHUE PAZITMOBOJIH 16 6 6 4
5.1. Jlekuun
Ne Ne Kox-
HanMeHnoBaHue Ui KpaTKOe COACPKaHUE JIEKIIMOHHOTO 3aHATHS BO
NeKIUupaszaena HACOB
1 1 Beenenue. TepMUHOIOTMS JUCHUIIMHBIL, OCHOBHBIE MIOHATHS U OIIPENEIICHNUS, )
cucreMa equHUL puzndeckux BennuuH CH. DneMeHThl BEKTOPHOTO aHAIM3A.
[loHsITHE AIIEKTPOMArHUTHOTO 10JIsL. BEKTOphI HANPSHKEHHOCTH 3IEKTPUUECKOTO U
MarHUTHOTO MoJield. BEKTOpbl MAarHUTHOM M AIIEKTPUUYECKON HHAYKIMA. BOHOBOM
2 3 [xapakTep 3neKTpoMarHuTHOro nois. [lonHas cucrema ypaBHeHU 2
hriekTpoauHamMuKu. Cuctema ypaBHeHU MakcBenia. YpaBHeHUE HENPEPBIBHOCTU
[OJIHOTO TOKA. 3aKOH coXpaHeHus 3apsaa. [I[puHuun cynepno3uium.




[IepecTaHOBOYHAs IBOWCTBEHHOCTh YpaBHEHU MakcBesuia. YpaBHEHUs
Makcgemia B qudpepeHnnanbHol 1 nHTerpanbHoil popmax. Kinaccuduxarms
DIIEKTPOMAarHUTHBIX SIBJICHUN. MarepuainbpHble ypaBHeHUs. TeopeMa
€IMHCTBEHHOCTH pEIICHUs ypaBHeHU MakcBesuia. BoimHOBbIE ypaBHEHUS
Jlanambepa u I'enbMrosnbia.

Meron 3ana3ablBaroIUX MEKTPOAUHAMAYECKHUX MOTEHIHAIOB. BEKTOpHBIN
3arna3pIBaloNui moTeHnnan. CKaJIsIpHbINA 3ana3abIBAlOIINANA MOTEHIINA.

DHeprus AIeKTPOMarHUTHOTO nosist. Teopema u Bektop YmoBa-IloiHTuHTa 11151
MI'HOBEHHBIX 3HAYE€HUH BEKTOPOB MOJIsL. YpaBHEHHE OanaHca MOIHOCTH.

[ paHM4YHBIE YCIIOBHSA U1l HOPMAJIbHBIX U TAHI€HIIMAIBHBIX KOMIIOHEHT
IIEKTPOMArHuTHOrO nosts. Iloms, 3apsasl 1 TOkK Ha TpaHunax. IloBepXHOCTHBIN
3apsi U TOK.

MeToa KOMIUIEKCHBIX aMIuInTya. CrucreMa ypaBHEHHI MakcBesia B KOMIUIEKCHOM
dopme. ITonsTre mockoit BoHbI. Perienne o1HOPOAHOTO ypaBHEHUS
['enpMrosblia B Cilydae II0CKoi BoHbL. CTPYKTypa INIOCKUX BOJIH.

BHCKTpI/I‘-IeCKaH 1 MarouTHasg SHEPrusd 3JICKTPOMATrHUTHOIO ITOJIA. KoMmmnekcHbIi
BekTOp YMoBa-IloiitHTHHTa. YpaBHEeHHE OaaHCca MOITHOCTH B KOMIUIEKCHOM
dbopme. MeTo 3ama3apIBAONINX MOTEHIIMATOB. [[T0CKIe BONHEI B H1eaTbHOM
TUBIIEKTPUKE U B Cpeliax ¢ moTtepsiMu. PacnpocTpaHeHne TI0CKUX BOJH B Cpeie ©
[IPOBOAMUMOCTBIO.

BoiHOBBIE ypaBHEHUS IS AIEKTPOMArHUTHOTO nosis. [locrosHHas
pacIpOCTPAHEHMS U 3aTyXaHus. PacrpocTpaHeHUE TUIOCKUX BOJIH B MeTaJlIax.
[ToBepxHocTHBIHN 3 dexT. [Tagenue mrockol BOIHBI HA TOBEPXHOCTh PEATBHOTO
Metaa. [[pubmmkénnoe rpaananoe ycinosue Jieonropuua-Illykuna.
[Tonspuzanus mI0CKux BOJIH.

BoaHOBEIE SIBIIEHUS Ha T'paHUIIC pa3aciia ABYX CPCH. OTpanceHHe " IPCJIOMJICHUC
IJIOCKHUX BOJIH C BepTI/IKaJ'II)HOI\/JI n FOpI/ISOHTaJ'II)HOI\/JI moJIIpu3alusIMu. 3aKoH
CHeJ'IJII/cha. cDOpMy.]'II;I CDpeHeJIH. YcoBus MOJIHOTO OTPAXKCHUA U IPCITIOMJICHUS.

10

YToJ1 OJIHOTO OTpa)KEHUsI. YTOJI MOJHOTO NperomiieHus. Yroa bprocrepa. [lonHoe
OTpaXCHHE U BOJIHBI, HAIpaBJIsieMble TPAHULIEH pa3jena AByX Cpea.
[ToBepxHOCTHas BosHA. J{ManeKTprudecKkre BOTHOBOABI M CBETOBObL. CTpyKTypa
PIIEKTPOMArHUTHBIX BOJIH, OTPAXKEHHBIX OT UI€AIBHOTO MTPOBOAHUKA
AIIEKTPUUECKOTO TOKA JJII TOPU30HTATIBHON U BEPTUKAIBLHOU MOJISIPU3AIUiL.

11

JIuanu nepenaun. Pemenre omHOpoaHOTO ypaBHEeHUS [ e1bMrosbia s
PETYIspHON JIMHUU TIPOU3BOJILHOTO ceueHus. Kiaccuukanus HanpaBIsieMbIX
BoyTH. Kitaccugukanyst TUIIOB AIEKTPOMarHUTHBIX BOJTH. XapaKTepUCTUUECKUE
COIPOTUBJICHUSA. YCIOBUE PACIIPOCTPAHEHHUs BOJIH B JIMHUM [IEpEJadU.
Kputnueckas anvrHa BoHbL. J[JTMHA BOHBI B TUHUU Niepenadn. Pacnpocrpanenue
BOJIH B HpHMOyI‘OJILHOM BOJIHOBO/IC. HOJIG 3H€KTpI/I‘-I€CKOFO U MAargoHuTHOI'O THUIIOB B
MPSIMOYTOJIHHOM BOJTHOBOZIE.

12

PacnipocTpaHeHue BOJIH B KpyIJIOM BOJIHOBOZE. YpaBHeHust beccens. [Tomns
PIIEKTPUYECKOTO U MAarHUTHOT'O TUIIOB B BOJIHOBOJAX KPYIVIOrO ceueHusl. TOKU Ha
CTEHKaX BOJIHOBO/IOB. OCHOBHBIE IPUHIIUIIBI BO30Y>K/IEHUST BOJTHOBOIOB U 0TOOpa
HHEepruu u3 HuX. Beidop pasmepon. KoakcuanbHas ¥ IOJOCKOBAs IMHUU TIEpEIayuu.
JluHny KOHEUHOU MITMHBI. DKBUBaJICHTHAs JTHHUS niepenadan. Koaddumment
orpaxkenus. Koaddumment crosueit Bonubl. [lonHOE S5KBUBATEHTHOE
CONPOTHUBJIEHUE JTMHUM Nepenadyu. HeoqHOpOAHOCTH B BOJTHOBOAAX.

13

[TonsiTue 06BEMHOTO pe3oHaTopa. Buabl 00bEMHBIX pe3oHaTopoB. OObEMHbBIE
PE30HATOPBI B BUJIE KOPOTKO3aMKHYTBIX OTPE3KOB Nepeaaroux JMHUNA. OCHOBHOM
Tun KosneOanuil. O003HaueHUuE COOCTBEHHBIX KOJIEOaHUM B LIMIMHIPUYECKOM,
KOAKCHAJILHOM U MPSIMOYTOJILHOM pe30HaTopax. Pe3oHaHCHbBIE 4acTOThI KoJleOaHui
WIeaTbHBIX 00BEMHBIX pe30HaTOPOB. JloOpoTHOCTH pe3oHaTopoB. CoOCTBEHHAs U
Harpy>xeHHast JOOpoTHOCTH. OCHOBHBIE PUHIIUITBI BO30YKAEHUS OOBEMHBIX
PE30HAaTOPOB U 0TOOpa SHEPTUM U3 HUX. BrIOOp pazmepos.
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W3iiydeHue 3eKTpOMarHuTHBIX BOJIH. DJIEKTPOJMHAMUYECKHUE 3aI1a3/IbIBAIOIINE
MOTEHIHAJIBI. DJIEMEHTAPHBIE U3JTy4YaTeIu. DIEMEHTAPHBIN JIEKTPUUECKUN
BUOpaTop (aunons [epra). DnemMeHTapHas NMeKTpruueckasi paMka (MarHUTHBIN
TUTIONB). DieMeHTapHas 1mienb. M3myyarens [oiirenca.

15

Pernament paanocszu. [llkana snekrpoMarHuTHBIX BoJH. O0IaCTH TPUMEHEHUS
pPaIMOBOJIH 10 YaCTOTHBIM Jnana3oHaMm. [lose n3myuaresns, HaXoAsIerocs B
cB0OOIHOM IpocTpaHcTBe. OOIIe BONPOCH! pacpOCTPaHEHHsI PaJHOBOIIH.
MuoxuTens ocnabnenus. [lone uzmyuarens, MOJHATOTO Ha/l INIOCKON 36MHOM
nmoBepxHOCThIO. CTpykTypa atmocdepst 3emiun. Tponocdepa, crpatocdepa u
nonocdepa. dopmyna uneanabHol paanocss3u. [Ipocreiiue Monenu paguoTpacc.
3onbl @penens. [lone n3nyyarens, MOIHATOrO HaJ 3€MHON OBEPXHOCTBIO.

16

Yuér chepuynocTr 3emiu npu ucnoiab3oBaHuu popmyinsl Beenenckoro. [Tone
W3ITydaTelis, IOAHIATOTrO HaJl HEPOBHOW MJIM HEOIHOPOIHOM 36MHOM
MOBEPXHOCTHIO. [losie BepTUKAIBHOTO AIEKTPUYECKOro BUOpaTopa,
PACIIONIOKEHHOTO BOIM3H 3eMHOM oBepXHOCTH. CTpoeHue Tponochepsl.
3aryxaHue SHepruM paauoBOJIH B Tpornocdepe. [lormomieHune pagnoBoiH.
OcnabneHue paJuoBoJIH rujipomereopamu. Pedpaxiust paanoBosiH B Tporocdepe.
Y4€r BnusHUA TponocpepHoi pedpakiuy Ha paclpocTpaHEHHE PaJHOBOIIH.
HeonHopogHocTu Tponocdepsl U UX BIUSHUE HA PACIPOCTPaHEHHE PATUOBOIIH.
PacripocTpaHeHue paaroBoiH B HOHOChepe.

5.2. HpaKanecmle 3aHATHUA, CCMUHAPbI

No

SaAHATUS]

Ne

pas3zienal

HanmenoBanwne nim KpaTKO€ COACPKAHUEC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Kon-
BO
4acoB

YpaBHEHUs MJIOCKOH U chepruueckoil BOJIH. YpaBHEHHUE IJI0CKON BOJIHBI,
PacIpOCTPAHSIOIIECHCS B TPOU3BOIBHOM HAlpaBICHUH. BOIIHOBOE ypaBHEHHE.
Crosiune BOJHBI, KoJeOaHUs CTPYHBI. DIIEMEHThI BEKTOPHOTO aHaiu3a. OCHOBHBIE
OIIepaTopBbI.

J7eMeHTHI BEeKTOPHOTO aHanu3a. KpruBonrHeliHble OpTOTOHAIbHBIE CUCTEMBI
KOODJIMHAT.

WHuTerpanbHble TeOpeMbl BEKTOpHOTO aHaim3a. Teopembl Octporpajckoro-Iaycca
u Crokca. ®opmyiel [puHa.

Cuctema ypaBHeHuit MakcBemna. Knaccudukanus 3J1eKTpoOMarHUTHBIX
MPOIIECCOB.

FpaHHqHBIe YyCJI0BUA. HopMam)Hme 1 TaHI'CHIHAJIbHBIC KOMITOHCHTHI
DJICKTPUYICCKOTO U MAI'HUTHOT'O MOJIEH.

Bekrop YmoBa—IloliHTHHra. YpaBHeHue 6anaHca MOIIHOCTH.

PaCHpOCTpaHeHI/Ie IIOCKHUX BOJIH B OJHOPOAHBIX CpCJax C IIOTCPAMHU.

Honﬂpmaum OJICKTPOMAarHuTHOIO I10JIA.

O |0 |J|DN| W

BHCPFCTI/I‘IeCKI/Ie COOTHOIIICHUS B IIJIOCKOI BOJTHE. HpeHOMHeHI/Ie TIJIOCKHX BOJIH.

—
(e)

[ N N RN N

[Ipenomnenue miockux BoiH. 3akoHbl CHemnyca u ®@penens. Ctpykrypa nosnei
Ha rpaHuIle pa3zerna IByX Cpell.

N (NN N

11

BonHBI B BOTHOBO/IAX. 3aTyXaHUE IEKTPOMArHUTHBIX BOJIH B BOJTHOBOJIAX.
Koa¢dumment 3aryxanusi.

12

Bounnel B BoiHOBOaxX. CTpyKTypa 1moJieil 1 MOBEPXHOCTHBIX TOKOB. Bo30yxienue
BOJIHOBOJIOB.

13

O6béMHBIC pe3oHaTopsl. CTpykTypa nonei. Bo30yxnenne o0bEMHBIX
[PE30HATOPOB.

14

DeMeHTapHbIe N3NTydaTeNld. JNeMEeHTapHBIN EKTPUUECKU BUOpATOp (AUIIOND
['epia). Uznyyenue 3meMeHTapHON paMKH € JIEKTPUUECKUM TOKOM.
DJIE€MEHTAapHBIN 1IEeJIEBOM U3TydaTenb. JIeMeHTapHbIl n3iydaresns [foireHca.




[Tone u3myuarens, HAXOASIIETOCs B CBOOOTHOM ITPOCTPAHCTBE.

15

PacripocTpaneHue paguoBOJIH HaJl 36MHON IOBEPXHOCTHIO. 30HBI DpeHels.
Koaddunuientsr oTpaskeHus ot 3eMHoM noBepxHocTH. [lone uzmyyarens,
MOHATOTO HaJl TNIOCKOHM 36MHOM MOBEPXHOCTHIO. YUET CHEPUIHOCTH 3eMITU

16

PacnipocTpanenue paguoBoiH B Tponocdepe. Ctpoenue Tponocdepsl. 3aTyxaHue
SHEPruM paguoBoiiH B Tponocdepe. [loromenune paguosons. Ocnabnenue
paznoBOJIH THApoMeTeopaMu. Pedpakius paanoBoiH B Tponocdepe. Yuér
BIUSIHUS Tpornoc@epHoil pedpakliny Ha pacIpOCTpaHEHHUE PaIOBOIIH.
Paznuunble BUAbI TporiochepHoi pedpakiui.

5.3. JIaboparopHbie padoThI

Ne
3aHATHSA

Ne

paznena

HanmeHoBaHUe HITH KpaTKoOe cosiepkaHue 1a0opaTopHON paboThI

Koi-
BO
4acoB

[lonsipu3zanus miockux BojH. MccaenytoTes noisipru3aliuoHHbIE SBICHMUS,
M3y4aroTCsl BUJIbI IOJIIPU3aLUI U pacIpOCTPaHEHHE IIIOCKUX AIEKTPOMAarHUTHBIX
BOJIH. DKCIIEPUMEHTAIILHO ONPEEIIAIOTCS raHTellbHas KpuBas U KodhHUIUEHT
DIITUITUYHOCTH.

HOH}IpI/IBaHI/I}I IJIOCKHX BOJIH. I/ICCJ'IG,ILYI-OTCH MOJIAPpU3alITMOHHBIC ABJICHUS,
N3y4aroTCA BUAbL nonﬂpmaunﬁ H pacClpoCTpaHCHUEC IJIOCKUX SJICKTPOMArHUTHBIX
BOJIH. 9KCHepI/IMCHTaHLHO OIPEACIIAIOTCA TaHTCIIbHAA KpHUBasd U KOB(l)(l)I/II_II/IeHT
DJIJIMIITUYHOCTH.

OTpakeHue MIOCKUX BOJH. V3yuaroTcst Teopus pacpoCTpaHEHHE TIOCKUX BOJIH,
3akoH bproctepa. Mccnenayercst oTpakeHHe TUNIOCKUX 3JIEKTPOMArHUTHBIX BOJIH OT
IpaHuULbl pa3zesia Cpel] IUIEKTPUK—BO3AyX. DKCIIEPUMEHTAIBHO OINPENEsIeTCs
yron bproctepa.

OTpaxkeHue MIOCKUX BOJIH. M3yuyaroTcs Teopust pacCpOCTpaHEHHE INTIOCKUX BOJIH,
3aKk0oH bproctepa. HMccnmenyercs oTpaxeHne IIOCKUX AIEKTPOMAarHuTHBIX BOJIH OT
PAHMIIBI Pa3eNa cpel TUIEKTPUK—BO3yX. DKCIEPUMEHTAIBHO OIPENEIIAETCS
yroi bprocrepa.

OJIEeKTpOMarHuTHBIE MOJIS B BOJITHOBOAAX. M3yuatoTcs cTpyKkTypa
HIIEKTPOMATHUTHOTO OISl B IPSIMOYTOJIBHOM BOJIHOBOZE. Mccnenyercs
2JIEKTPOMArHUTHBIE TOJISI B BOJTHOBOJIE, SKCIIEPUMEHTAJIBHO OIPENEISIIOTCS ITIMHA
BOJIHBI B BOJIHOBOJIE M CTPYKTYPa AIEKTPOMArHUTHBIX MOJICH.

JJeKTpOMarHuTHBIE MOJISl B BOJTHOBOAAX. M3yuatoTcst CTpyKTypa
JIEKTPOMArHUTHOTO I10JIs B IPSIMOYTOJIBHOM BOJIHOBOZE. Mccnenyercs
IEKTPOMArHUTHBIE MTOJISI B BOJIHOBOJIE, DKCIIEPUMEHTAIIBHO OIPEAEIISIFOTCS JUIMHA
BOJIHBI B BOJIHOBOJZIE M CTPYKTYpa IEKTPOMArHUTHBIX IOJIEH.

I/ISHY‘IGHI/IC QJICMCHTAPHbLIX HCTOYHUKOB. dusznyeckre aHaJIOTH QJICMCHTAPHBIX
HCTOYHUKOB 3JICKTPOMArnuTHOT'O ITOJIA. 3KCHepI/IMCHTaJIBHO HCCICOAYIOTCS
OCHOBHBIC ITPUHIUIILI U3JTYYCHUS SHGKTpOMaFHHTHOﬁ OHCPIruu.

I/I3nyquI/Ie OJIEMCHTAPHBIX HCTOYHHUKOB. dusznyeckKre aHaJIOTH OJIEMECHTAPHBIX
HCTOYHUKOB 3JICKTPOMArHUTHOT'O TOJIA. 3KCH€pI/IMCHTaJILHO HCCIICOYIOTCS
OCHOBHBIC IPUHIMIIBI U3JTYyYCHUA BHGKTpOMaFHHTHOfI OHCPIUH.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuaenaune CPC

Crnincok nureparypsl (¢ yKa3aHUEM

TTonsun CPC pasnesoB, miaB, cTpaHuIl) / ccelika Ha  [CeMecTp

pecypc

Koi-
BO
JacoB

W3yuenue pasnena "Pacnipoctpanenue OYM/L, ocH. quT., 1, masa 12, ¢.306-325. 6
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paaroBoH B HOHOC(hepe"

DJIEKTPOAUHAMUKA U PaCIPOCTPAHEHHE
PaTuoBOJH. [ DNEKTPOHHBIN pecypc]: yueo.
mocobue / JI.FO. Mypowmries [u ap.]|. —
OnektpoH. nan. — CII0. : Jlans, 2014, —
448 c. — Pexum gocryna:
http://e.lanbook.com/book/50680 — 3aru. ¢
bkpana. [IYM/], ocH. nuT., 1, masa 14,
c.503-514. ITerpos, b. M.
DJIEKTPOAUHAMUKA U PaCIIPOCTPAHEHHE
paaroBosH Yuel. sl By30B IO
HanpasieHuto "Pagunorexnuka" b. M.
[IeTpoB. - 2-e u3n., ucnp. - M.: [opsauas
nuHus - Teaexkom, 2004. - 558 ¢. un. [TYM/I,
OCH. JINT., 2, TaBa 15, ¢.490-497.
Huxonbckuid, B. B. Dnekrpoaunamuka u
pacnpocTpaHeHHEe PaIiOBOIH Yueo.
mocoOue sl pauOTeXH. CIEll. By30B. - 3-¢
n31., mepepad. u gom. - M.: Hayka, 1989. -
544 c. umn.

HOI[I"OTOBKa K 9K3aMCHY

OYMJI, ocH. 1uT., 1, rmaBa 2, ¢.49-51, riasa
3, ¢.52-67, rnaBa 4, ¢.68-89, rmasa 5, ¢.90-
116, rmaBa 6, ¢.126-195, rmasa 7, ¢.196-221,
rnasa 10, ¢.503-514. DnekrpoanHamMuka u
pactpoCTpaHEHHUE PaIMOBOIH.
[DnexTponHBIi pecypc]: yuebd. mocodue /
J1.}O. MypowmrieB [u ap.]. — DNEeKTpOH. AaH.
— CI10. : JIann, 2014. — 448 ¢. — Pexum
noctyna: http://e.lanbook.com/book/50680
— 3arm. ¢ 9KpaHa.

12,5

[ToaroroBka K J1abopaTopHBIM paboTam

OVYMJ, ocH. mut., 1, raBa 2, ¢.49-51, rnaBa
4, ¢.68-89, rmasa 5, ¢.90-116, rmasa 6, ¢.126-
195. DnexTpoarHaMMKa U PacIipOCTPaHEHUE
[pazinoBOJIH. [DIEKTPOHHBIN pecypc]: yuel.
nocoowue / JI.FO. Mypomrtes [u ap.]. —
Onextpon. naH. — CII6. : Jlans, 2014. —
448 c. — Pexum gocrymna:
http://e.lanbook.com/book/50680 — 3aru. ¢
DKpaHa.

16

HOI[I"OTOBKa K IMPAKTHYCCKUM 3aHATUAM

OVYM], ocH. nmut., 1, rmaBa 2, ¢.49-51, rnaBa
3, ¢.52-67, rmaBa 4, ¢.68-89, rmasa 5, ¢.90-
116, rnaBa 6, ¢.126-195, masa 7, ¢.196-221,
rmaBa 10, ¢.503-514. DnexTponuHamMuka 1
pactpoCTpaHEHHUE PATMOBOITH.
[DnexTpoHHBIi pecypc]: yuebd. mocodue /
J1.1O. MypowmrieB [u ap.]. — DNEeKTpOH. AaH.
— CIIO. : JIanb, 2014. — 448 ¢. — Pexum
noctyna: http://e.lanbook.com/book/50680
— 3am. ¢ akpana. [IYM/I, ocH. nur., 2,
m1aBa 9, ¢.318-343. Hukonsckuii, B. B.
DNEKTPOIMHAMHKA M PACTIPOCTPAHEHUE
PaIuoOBOIH: yueO. mocoOue Jisl paluOTEeXH.
CIIell. BY30B. - 3-¢ u3/1., mepepad. u AOII. -

M.: Hayka, 1989. - 544 c. ui.
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6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne | Ce-
KM |mectp

Bun
KOHTPOJISI

HazBauue
KOHTPOJIBHOTO
MEPONPUATUS

Bec

Makc.
Oamn

HOp}I)IOK Ha4YKUCJICHUS 0alJIOB

Yuu-
THIBA-

eTcs B
ITA

Texymui
KOHTPOJIb

3amura
naboparopHOi
pabortsr 1

3amura 1abopaTopHON pabOThI
OCYIIECTBIISIETCS WHANBUIAYIBHO.
CTyneHToM npeocTaBiIsieTcs
odopmiieHHBIN 0TYET. OTIeHUBaETCSA
KauecTBO 0(POpPMIICHHUS, TPAaBUIIBHOCTD
BBIBOJIOB M OTBETHI HA BOIPOCHI (3a1a10TCS 2
BOIIPOCA).

[Tpu olleHUBaHUYU PE3yIBTATOB MEPOTIPHUSTHUS
MCTIONIb3yeTcs OaIbHO-PEUTHHTOBAS
cUCTEeMa OIEHUBAHUS PE3yJIbTAaTOB YIeOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
OOmuii 62T IpU OLIEHKE CKJIABIBACTCS U3
CIIEAYIOUINX TTOKa3aTene (3a KaXIyro
nmaboparopHyo padboTy):

- IPUBEJICHBI BCE U3MEPSEMBbIC
XapaKTePUCTUKU U pACCUUTAHHBIE
napaMmeTpsl — 1 6ann;

- BBIBO/IBI JIOTHUHBI M 000CHOBaHBI — 1 Oai;
- ohopmiteHHE pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBHJIBHBIN OTBET Ha OIMH BONPOC — |
Oam.

MaxkcuMaabHOE KOJMYEeCTBO OaIoB — 5.
BecoBoii ko duirenT mepornpusTus (3a
KaXTyto 1aboparopHyro padory) — 1.

3auTeHo: peUTHHT 00yJarolerocs 3a
MepornpusTHe 6oblie Wi paseH 60 %.
He 3auTeHo: pedTHHT 00ydJaronierocs 3a
Mepornpustie Menee 60 %

ODK3aMCH

Texymui
KOHTPOJIb

3amura
nabopaTtopHOM
paloThI 2

3amura 1a0opaTopHON pabOThI
OCYIIECTBIISIETCS MHANBUIAYIBHO.
CTyneHToM nmpeaocTaBisieTcs
odopmieHHbIH 0TYET. OTIeHUBaETCS
KauecTBO O(POPMIIEHHUS, TPAaBUIIbHOCTD
BBIBOJIOB 1 OTBETHI HAa BOMTPOCHI (3a/1at0TCs 2
BOIIPOCA).

[1pu oLleHUBaHUYU PE3yIBTATOB MEPOTIPHSTHUS
MCTIONIb3yeTCs OalIbHO-PEUTHHTOBAS
CUCTEeMa OIEHUBAHUS PE3yJIbTAaTOB Y4eOHOU

e TENBHOCTH 00yJaromuxcs (yTBepKIeHa

OK3aMCH|




npuka3oM pektopa ot 24.05.2019 . Ne 179).
OOmmii 6asyt mpu OIEHKE CKIIAIBIBACTCS U3
CIIeIYIOIINX TIOKa3aresel (3a KaKIyIo
mabopaTopHyto paboTy):

- IPUBCACHBI BCC UBMCPACMBIC
XapaKTEPUCTHKH U PaCCUNTAHHBIC
napaMmeTpsl — 1 6an;

- BBIBOJIBI JJOTMYHEI 1 000CHOBAHBI — 1 0aji;
- oopMmiIeHHE PabOTHI COOTBETCTBYET
TpeboBaHusIM — 1 Gar;

- IpaBUJIbHBIN OTBET Ha OJIMH BONpocC — |
6an.

MaxkcumanbHOE KOJTMYeCcTBO 06amioB — 5.
Becoroii ko purment meponpustus (3a
KaXXayro 1aboparopHyro padory) — 1.

3a4TeHO: pEUTHHT 00ydaroLerocs 3a
MeporpusTie 6ombIie uin paseH 60 %.
He 3auteHo: peiitunr oOyvaromerocs 3a
MeponpusaTrue meree 60 %

Texyuui
KOHTPOJIb

3amura
naboparopHoi
pabotsl 3

3ammTa 1a00paTopHO PabOTHI
OCYIIECTBIISIETCS. UHAUBUYAJIBHO.
CryieHTOM NPEeaoCTaBIISIETCA
odopmiteHHBIH 0TUET. OTIeHNBaeTCA
KauecTBO 0OPMIIEHUS, TPABUIBHOCTD
BBIBOJIOB U OTBETHI HAa BOMPOCHI (3a/1at0TCs 2
BOITpPOCA).

[Ipu orleHMBaHUH PE3YIBTATOB MEPOTIPUATHS
MCIIOJIb3yeTCs OallIbHO-PEHTHHIOBAs
CHCTEMa OIEHUBAHUS PE3yabTaTOB Y4eOHOI
nesTenbHOCTH 00ydaromuxcs (yTBepKaeHa
nprka3oM pektopa ot 24.05.2019 . Ne 179).
OOmwmit 6ast mpu OIIEHKE CKIIAIBIBACTCS U3
CJIEIYIOIINX MOKa3aresel (3a KaKayo
mabopaTopHyto paboTy):

- IPUBEJICHBI BCE U3MEPSEMbIE
XapaKTEPUCTUKU U PACCUUTAHHBIC
napameTpsl — 1 6ann;

- BBIBOJBI JOTMYHBLI 1 000CHOBAHBI — 1 0a;
- oopmIIeHHEe pabOThl COOTBETCTBYET
TpeboBaHusM — 1 Oa;

- IPaBWJIBHBIN OTBET Ha OJIMH BOMpPOC — |
Oan.

MaxkcumanbHOE KOJTMYeCcTBO O6amioB — 5.
Becoroii ko urment meponpustus (3a
KaX1yto JabopaTopHyto padoty) — 1.

3auTeHO: PeUTHHT o0ydaroierocs 3a
MeporpusTie 6ombIiie uin paseH 60 %.
He 3auteHo: peiiTunr oOy4aromerocs 3a
MepornpusitTae meree 60 %

OK3aMCH|

Texymui
KOHTPOJIb

3amura
nabopaTtopHOM
pabotsl 4

3ammTa 1a00paTopHO pabOTHI
OCYIIECTBIISIETCS UHANBUYAJIBHO.
CryneHToM MPeA0CTaBISIETCS
odopmiieHHBIH 0TUET. O1IeHnBaeTCA

Ka4eCcTBO 0(hopMIICHHS], TPABIIIBHOCTD

OK3aMCH|




BBIBOJIOB U OTBETHI HAa BOMPOCHI (3a/1at0TCs 2
BOITpPOCA).

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUATHS
MCTIONB3yeTCs OaJUTBHO-PEHTHHTOBAS
CHCTEMa OICHUBAHUS PE3yIbTaTOB YIeOHOM
nesTeTbHOCTH 00ydJarommxcs (yTBepKaeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179).
OOmwmii 6ast mpu OIEHKE CKIIAILIBACTCS U3
CIIeIYIOIINX TIOKa3aresel (3a KKy
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE H3MEPSIEMbIE
XapaKTEPUCTHKH U PaCCUNTAHHBIC
napaMmeTpsl — 1 6ann;

- BBIBOJIBI JJOTMYHEI 1 000CHOBAHBI — 1 0aji;
- oopMmiieHHE PabOTHI COOTBETCTBYET
TpeboBaHusIM — 1 Ga;

- IPaBWJIBHBIN OTBET HA OJIUH BOMPOC — |
6an.

MaxkcumanbHOE KOJTMYeCcTBO 06amioB — 5.
Becoroii ko purment meponpustus (3a
KaXayro 1aboparopHyro padory) — 1.

3a4TeHO: pEUTHHT 00yyarolerocs 3a
MeporpusTie 6ombiie uin paseH 60 %.
He 3auteHo: peiitunr oOy4aromerocs 3a
MeponpusaTrue meree 60 %

Texyuui
KOHTPOJIb

Pacuetno-
rpadudeckas
pabota 1

[Iposepka PI'P ocymectBisercs no
OKOHYAHHH U3yUYEHHSI COOTBETCTBYIOIIETO
pasnena nucturuinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI U O()POPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMHU METOMYECKHUX YKa3aHUH
Kageaphl.

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHUSTHUS
MCTIONIb3yeTCs OaIbHO-PEUTHHTOBAS
cCUCTEeMa OIEHUBAHUS PE3yJIbTaTOB Y4eOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kpurepun HauncaeHus 6ayijioB (3a KaKIyIo
pacdyeTHO-TpauIecKyIo padboTy):

- pacdyeTHas U rpaduyeckas yacTu
BBITIOJIHEHBI BEpHO — 3 Oasia;

- pacdyeTHas U rpaduyeckas yacTu
BBITTOJTHEHBI BEPHO, HO IMEIOTCSI HEJTOYETHI
HE BIUSIOIINE HA KOHEUHBINA pe3yabraT — 2
Oaiua;

- B pacyeTHO! U rpauyeckoit yacTax ecTb
rpyOble 3aMeYaHusI, HO XOJ BBITIOTHEHHSI
BepeH — | Ga;

- paboTa He MpeaCTaBleHa WITH COACPIKHT
rpyObie ommbku — 0 6anios.
MaxkcuMaabHOE KOJMYEeCTBO 0aIioB — 3.
BecoBoii ko duienT mepornpuaTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy) —
1.

OK3aMCH

Texyuuin
KOHTPOJIb

PacuetHo-
rpaduyeckas

[Iposepka PI'P ocymecrBusercs no
OKOHYaHUY W3YYEHHS] COOTBETCTBYIOIIETO

OK3aMCH




pabota 2

pazaena aucuuruInHbl. PI'P momkHEI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUU
C TpeOOBAHHUSIMH METOIUYECKUX YKA3aHUN
Kadeapsl.

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUSATHS
MCIIOJIB3yeTCs OalIbHO-PEHTHHIOBAS
CHCTEMa OLICHUBAHUS Pe3yJIbTAaTOB Y4eOHOU
nesTeTbHOCTH 00ydJarommxcs (YTBepKaeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179).
Kpurepun Hauncnenus 6amioB (3a KaKIyIO
pacueTHO-TpaUIECKyIo paboTy):

- pacueTHas U rpaduueckasi 4acT1
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckasi 4acT1
BBITIOJTHEHBI BEPHO, HO IMEIOTCS HETOUETHI
HE BJIMSIONINE HA KOHEUHBIN pe3ynbTar — 2
baia;

- B pacyeTHOW U rpauIecKOi YacTsax eCcTh
rpyOble 3aMeuaHusl, HO XOJ BHITOTHEHUS
BepeH — 1 Oa;

- paboTa He MpeaCcTaBlIeHa WIH COAEPKUT
rpyobie ommoku — () 6asIoB.
MaxkcuMaabHOE KOJTMYeCTBO OalioB — 3.
Becoroii ko purment meponpustus (3a
KXy pacueTHO-Tpaduyeckoii paboTy) —
1.

Texyuui
KOHTPOJIb

Pacuetno-
rpadudeckas
pabota 3

[Iposepka PI'P ocymectBisercs no
OKOHYAHHH U3yUYEHHSI COOTBETCTBYIOIIETO
pasnena nucturuinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI U O()POPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMHU METOMYECKHUX YKa3aHUH
Kageaphl.

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHUSTHUS
MCTIONIb3yeTCs OaIbHO-PEUTHHTOBAS
cCUCTEeMa OIEHUBAHUS PE3yJIbTaTOB Y4eOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kpurepun HauncaeHus 6ayijioB (3a KaKIyIo
pacdyeTHO-TpauIecKyIo padboTy):

- pacdyeTHas U rpaduyeckas yacTu
BBITIOJIHEHBI BEpHO — 3 Oasia;

- pacdyeTHas U rpaduyeckas yacTu
BBITTOJTHEHBI BEPHO, HO IMEIOTCSI HEJTOYETHI
HE BIUSIOIINE HA KOHEUHBINA pe3yabraT — 2
Oaiua;

- B pacyeTHO! U rpauyeckoit yacTax ecTb
rpyOble 3aMeYaHusI, HO XOJ BBITIOTHEHHSI
BepeH — | Ga;

- paboTa He MpeaCTaBleHa WITH COACPIKHT
rpyObie ommbku — 0 6anios.
MaxkcuMaabHOE KOJMYEeCTBO 0aIioB — 3.
BecoBoii ko duienT mepornpuaTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy) —
1.
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pabota 4

pazaena aucuuruInHbl. PI'P momkHEI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUU
C TpeOOBAHHUSIMH METOIUYECKUX YKA3aHUN
Kadeapsl.

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUSATHS
MCIIOJIB3yeTCs OalIbHO-PEHTHHIOBAS
CHCTEMa OLICHUBAHUS Pe3yJIbTAaTOB Y4eOHOU
nesTeTbHOCTH 00ydJarommxcs (YTBepKaeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179).
Kpurepun Hauncnenus 6amioB (3a KaKIyIO
pacueTHO-TpaUIECKyIo paboTy):

- pacueTHas U rpaduueckasi 4acT1
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckasi 4acT1
BBITIOJTHEHBI BEPHO, HO IMEIOTCS HETOUETHI
HE BJIMSIONINE HA KOHEUHBIN pe3ynbTar — 2
baia;

- B pacyeTHOW U rpauIecKOi YacTsax eCcTh
rpyOble 3aMeuaHusl, HO XOJ BHITOTHEHUS
BepeH — 1 Oa;

- paboTa He MpeaCcTaBlIeHa WIH COAEPKUT
rpyobie ommoku — () 6asIoB.
MaxkcuMaabHOE KOJTMYeCTBO OalioB — 3.
Becoroii ko purment meponpustus (3a
KXy pacueTHO-Tpaduyeckoii paboTy) —
1.
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[Iposepka PI'P ocymectBisercs no
OKOHYAHHH U3yUYEHHSI COOTBETCTBYIOIIETO
pasnena nucturuinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI U O()POPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMHU METOMYECKHUX YKa3aHUH
Kageaphl.

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHUSTHUS
MCTIONIb3yeTCs OaIbHO-PEUTHHTOBAS
cCUCTEeMa OIEHUBAHUS PE3yJIbTaTOB Y4eOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kpurepun HauncaeHus 6ayijioB (3a KaKIyIo
pacdyeTHO-TpauIecKyIo padboTy):

- pacdyeTHas U rpaduyeckas yacTu
BBITIOJIHEHBI BEpHO — 3 Oasia;

- pacdyeTHas U rpaduyeckas yacTu
BBITTOJTHEHBI BEPHO, HO IMEIOTCSI HEJTOYETHI
HE BIUSIOIINE HA KOHEUHBINA pe3yabraT — 2
Oaiua;

- B pacyeTHO! U rpauyeckoit yacTax ecTb
rpyOble 3aMeYaHusI, HO XOJ BBITIOTHEHHSI
BepeH — | Ga;

- paboTa He MpeaCTaBleHa WITH COACPIKHT
rpyObie ommbku — 0 6anios.
MaxkcuMaabHOE KOJMYEeCTBO 0aIioB — 3.
BecoBoii ko duienT mepornpuaTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy) —
1.
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pabota 6

pazaena aucuuruInHbl. PI'P momkHEI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUU
C TpeOOBAHHUSIMH METOIUYECKUX YKA3aHUN
Kadeapsl.

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUSATHS
MCIIOJIB3yeTCs OalIbHO-PEHTHHIOBAS
CHCTEMa OLICHUBAHUS Pe3yJIbTAaTOB Y4eOHOU
nesTeTbHOCTH 00ydJarommxcs (YTBepKaeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179).
Kpurepun Hauncnenus 6amioB (3a KaKIyIO
pacueTHO-TpaUIECKyIo paboTy):

- pacueTHas U rpaduueckasi 4acT1
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckasi 4acT1
BBITIOJTHEHBI BEPHO, HO IMEIOTCS HETOUETHI
HE BJIMSIONINE HA KOHEUHBIN pe3ynbTar — 2
baia;

- B pacyeTHOW U rpauIecKOi YacTsax eCcTh
rpyOble 3aMeuaHusl, HO XOJ BHITOTHEHUS
BepeH — 1 Oa;

- paboTa He MpeaCcTaBlIeHa WIH COAEPKUT
rpyobie ommoku — () 6asIoB.
MaxkcuMaabHOE KOJTMYeCTBO OalioB — 3.
Becoroii ko purment meponpustus (3a
KXy pacueTHO-Tpaduyeckoii paboTy) —
1.
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[Iposepka PI'P ocymectBisercs no
OKOHYAHHH U3yUYEHHSI COOTBETCTBYIOIIETO
pasnena nucturuinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI U O()POPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMHU METOMYECKHUX YKa3aHUH
Kageaphl.

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHUSTHUS
MCTIONIb3yeTCs OaIbHO-PEUTHHTOBAS
cCUCTEeMa OIEHUBAHUS PE3yJIbTaTOB Y4eOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kpurepun HauncaeHus 6ayijioB (3a KaKIyIo
pacdyeTHO-TpauIecKyIo padboTy):

- pacdyeTHas U rpaduyeckas yacTu
BBITIOJIHEHBI BEpHO — 3 Oasia;

- pacdyeTHas U rpaduyeckas yacTu
BBITTOJTHEHBI BEPHO, HO IMEIOTCSI HEJTOYETHI
HE BIUSIOIINE HA KOHEUHBINA pe3yabraT — 2
Oaiua;

- B pacyeTHO! U rpauyeckoit yacTax ecTb
rpyOble 3aMeYaHusI, HO XOJ BBITIOTHEHHSI
BepeH — | Ga;

- paboTa He MpeaCTaBleHa WITH COACPIKHT
rpyObie ommbku — 0 6anios.
MaxkcuMaabHOE KOJMYEeCTBO 0aIioB — 3.
BecoBoii ko duienT mepornpuaTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy) —
1.
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[Toka3zarenu 6G0HyC-peHTHHIa: ydacTHE B
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KOH(EPEHITNU WK KOHKypca (1o
TTUCITUTUTHHE).

MaKCUMaJIbBHOMY 3HaueHHI0 15%.

Kputepuu orieHuBaHus
3a4uTeHO:

+15 % 3a mobemy B oTuMITHAIE
MEXTyHApOIHOTO YPOBHS;

YPOBHS,

+5 % 3a moOexy B oMMMHae
YHUBEPCUTETCKOI'O YPOBHS,

+1 % 3a yyactue B 0JIUMIIHUA]IE.
He 3auteno: —.

MPAaKTUYECKUX KOH(PEPEHIHX, MyOIUKauu
110 TeMaTUKe JUCHUIUIMHBL JInmaHOe
MPU30BOE MECTO HA OJUMIIHAJIE, JHUIIJIOM

MakcuMalIbHBIN 0ayuT 3a 00HYCHOE 3a/IaHHe
- 15% ot obmeit onenku 3a Kype. Ecnn
BEJIMYMHA OOHYC-PEHTHHTA ITOJTyJaeTCsI
oonbiie 15%, To 3HaUeHHE TPUPABHUBACTCS

+10 % 3a mobemy B OJIMMITHAJIE POCCUICKOTO

[IpomexyTouHas arTecTanust IPOBOJUTCS B
¢dbopMe OTBETOB Ha BOMPOCHI, TPUBEIEHHBIE
B Ousiere. KOHTpoOIbHBIE MEPOTIPUATHUS
MIPOMEKYTOYHON aTTecTalluy MPOBOJSATCS BO
BpeMs dk3aMeHa. [Ipu oneHnBanun
PE3yIBTaTOB MEPOTIPUSATHUS UCIIONb3YETCS
0aJUIbHO-PEUTHHIOBasI CUCTEMa OLICHUBAHUS

[Tpome- PE3YJIBTATOB YUECOHOU MeATETLHOCTH
13| 6 | xyrouHas 9K3aMEH - 5 |oOyuarormuxcs (yTBEpKIeHA MPUKA30M PK3aMEH
aTTecTanus pekropa ot 24.05.2019 . Ne 179).

Ha sk3aMeHe 3a OTBEThI HAUUCIIAETCS:

5 6amnoB - 85-100% npaBUIEHBIX OTBETOB,;
4 6anna - 75-85% npaBUIIBHBIX OTBETOB,;

3 Gamna - 60-74% npaBUIHHBIX OTBETOB;

2 6aina - 40-59% npaBUIIBHBIX OTBETOB,;

1 6amn - menee 40% mpaBUIIbHBIX OTBETOB;
0 6asIoB - CTY/ICHT HE SIBUJICS HAa DK3aMEH.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
IIPOMEKYTOYHOMN [Iponenypa nposeneHus Kpurepun
OLICHUBaHUs
aTTecTaluu
Ha sk3ameHe NpoucXOqUT OLIEHUBaHUE YUEOHOU JesITeIbHOCTH
00yJaromuxcs 1Mo TUCIHILIMHE Ha OCHOBE MOJIYYEHHBIX OIICHOK 32
KOHTPOJIBHO-PEUTUHIOBBIE MEPOIIPUATHS TEKYILEro KOHTPOJIS U
IIPOMEKYTOYHOM arrectauuu. IIpu olleHnBaHUM pe3yIbTaToB
y4eOHOI IesATeTbHOCTH 00yUaroIIerocs o AUCHUILINHE B cooTBeTcTBUM
JK3aMeH HCIIOJIB3YETCsl 0aNIBHO-PENTUHIOBAsI CUCTEMA OLIEHUBAHUS cmm. 2.5,2.6
pe3yJIBTAaTOB YUeOHOM JieaTeTbHOCTH oOydarommxcs (yrBepxkaeHa ([lomoskeHus

npukazoM pexropa ot 24.05.2019 . Ne 179). Kpurepuu
ornieHuBanus OTiudHO: BenmnunHa peiiTuHra 00yJaromnierocs mno
nucuuruae 85...100 %. Xopomo: Bennununa peidtunra
oOyuJarornierocst mo nucuurinae 75...84 %. Y1oBIeTBOPUTEIHHO:




Bennuuna peiitunra obydatonierocs no aucuuruinae 60...74 %.
HeynosnerBoputenpHo: Benuunnaa pedTuHTa 00y4aromerocs mo
mucrunianie 0...59 %.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Ne KM

KoMrieTeHIuu PesynsTathi obyuenus 112314[sl6(7[8|o(10(11[12[13

3HAeT: OCHOBHbIE TIOHATHUS, YPABHEHUS U 3aKOHBI
SJICKTPOAUHAMUKHA U PACTIPOCTPAHCHUA paJHOBOJIH; MOACIN
OIIK-2 DIIEMEHTAPHBIX U3JTydaTesei; TUIBI U KJIacCU(PUKAIIHIO HHAHH HHHE [ [
IJICKTPOMATrHUTHBIX BOJIH; OCHOBHBIC BOJIHOBLIC ITPOLICCCHI U
SIBJICHUS, IPOUCXONAIIUE B IMHUU Tepeaadn

'YMeeT: OlIeHHBaTh OCHOBHBIE MTapaMeTPhl AIEKTPOMArHUTHBIX
10JIEH; IPOBOJUTH U3MEPEHUS PA3IUYHBIX JIEKTPUUECKUX U
OITK-2 MarHUTHBIX (PU3MYECKUX BEIMUYMH; TPAMOTHO HCIIOJIb30BaTh Db bbb [ b 1
TEXHUYECKHE CPEICTBAa U3MEPEHHIt; BeCTH 00pabOTKY JaHHBIX
(bu3HYECKOro HSKCIEPUMEHTA; MOJIB30BaThCsl MOHOTpadUUeCcKoit

)41 HCpHO,Z[H‘-IGCKOfI Hay‘{HO-TCXHH‘{eCKOﬁ J'IPITCpElTypOfI

MeeT NpakTUYECKUH OIBIT: MOJIb30BATHCSI OCHOBHBIMU
METOJIaMH UCCIIEA0OBAHMS 3JIEKTPOMArHUTHBIX MOJIEH U HA L L L L
OHK-2 Ty + + +
MPaKTUKE MCIIOIb30BATh 3TU 3HAHUS JJIS aHaJIu3a (PU3HUECKUX U
TEXHUYECKHNX XAPAKTEPUCTHUK U3IEIHNN PaJUOdIEKTPOHUKH

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleuaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAA TUMepamypa:
1. Ilerpos, b. M. DnekTpouHaMUKa U paCIPOCTPAHEHUE PATUOBOIH
VY4eb. nist By30B 1o HanpasieHuto "Panguorexnuka" b. M. Tletpos. - 2-e uzm., uctp.
- M.: Topsiuas nunus - Tenexom, 2004. - 558 c. nn.
2.  Hukonsckuid, B. B. DnekrpoarHaMuka 1 pacipoCTPaHEHUE PAJUOBOIH
VYueb. nocobue asisg paguoTeXH. CIell. BY30B. - 3-¢ U3/l., nepepad. u gom. - M.:
Hayxa, 19809. - 544 c. un.

6) OononHumenbHas Iumepamypa:
1. Mapkos, I'. T. DnexTpoaruHaMuKa U pacrpoCTPaHECHHUE PaIMOBOIH
VYu4eb. mocobue g paguoTexH. crell. By30B. - M.: CoBerckoe paauo, 1979. - 374 c.
WJI.

8) omeuecmeenHble U 3apyOedtCHble JHCYPHANbL O OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
1. PanuorexHuKa u 3IEKTPOHMKA: €KeMec. )KypH. / Poc. akaj. Hayk,
BXOJIHUT B niepeueHb BAK.
2. PagumorexHuKa: exemec. )KypH. / Poc. akaJ. Hayk, BXOAUT B IEPEYEHb
BAK.

2) MemoouuecKue YKazaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:



1.  Byxapun, B.A. DnekTponrHamMuka u pacrpocTpaHEHUE PaTUuOBOIIH:
yuebHoe mocobue / B.A. byxapun, A.b. Xamumon. — Yenssounck: M3narenbckuit
uentp FOYpIl'Y, 2010. — 71 c.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
1.  Byxapun, B.A. DnekTpoauHaMuKka U paclipoCTpaHEHHUE PaIMOBOIH:
yaeOHoe nocobue / B.A. bByxapun, A.b. Xamumon. — YensOunck: M3narenbckuit
uentp FOVYpl'Y, 2010. - 71 c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Her
[Tepedyens KMCMOIBL3yEMOr0 MPOTPAMMHOTO 00ECTICUCHHUS:

[

Microsoft-Office(6eccpouno)

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

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

4. -Maple 13(6eccpouno)

W

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue I CIUTITUHBI

No OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun 3anstuit ay;{ IIpelyCTaHOBJIEHHOE IPOrpaMMHOE 0OecTeueHHEe, UCIIOIb3yEMOE I Pa3IMUHbIX
BUJIOB 3aHATHIA
JlaGopaTopusi aHTEHHO-(PUAEPHBIX YCTPOUCTB: MylbTUMeINHHBIE OPICPEICTBA,
Jlaboparopusie (1014 [maGoparopHbie ycTaHOBKH, reHepaTop ['4-107, renepartop ['4-108, reneparop 1'4-
3aHATHS (36) (109, reneparop ['4-76A, usmepurens B8-6, usmepurens B8-7, uamepurens
OTHOILIEHUH HanpskeHuid B8-6.

1012

(36) KoMIiproTep, NPOEKIIMOHHBIN anmnapar, THTEPHET.

Jlexnun




