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1. MecTo 1 mesb AMCUUIIMHBI B cTpyKType OITOII

I[I/ICI_[I/IHJII/IHa «®Pu3nKa BHICOKOYACTOTHBIX 1 ONTHYECKUX paspaaoB» OTHOCUTCS K YUCITY
DJICKTUBHBIX JUCHUIIIIMH O6p330BaT€HLHOFO KOMIIOHCHTA IIPpOrpaMMbl aCIIUPAHTYPBI U
u3y4yaercs Ha 2-0oM roxy ooyueHus B 3 ceMecTpe.

Heab AMCHUIUIMHBI — O3HAKOMJIEHHE CTYICHTOB C ()yHIAMEHTAIbHBIMU HPUHIUIIAMU
ANEKTPOAMHAMUKH BBICOKOUYACTOTHBIX U ONTUYECKUX Pa3psioB.

2. I[Inanupyemble pe3y/bTaThbl 00y4eHHs 0 TUCHHUILINHE
BbInycKHHK, OCBOMBIIHI IPOTrPaMMYy, TOJIKEH
3HATh
- OCHOBHBIE 3aKOHbl M YpPaBHEHHUS 3JIEKTPOAMHAMHUKHU BBICOKOYACTOTHBIX M ONTHYECKHX
pa3psioB;
- 3aKOHBI M1 MEXAHU3MBI IIPOLIECCOB B I'a30pa3psAHON IUIa3ME;
- OCHOBHBIE 0COOEHHOCTH I'e€HEepaIH 3JIEKTPOMAarHUTHOTO U3TyUYCHHUS;
yMeThb:
- aHaANM3UPOBaTh (PU3MUECKHE ACIEKThl TEOPHUH U BO3MOXKHOCTU €€ HCIOJb30BaHUS IS
pelIeHus] HayYHO-UCCIIe0BATeNbCKUX 3a/a4;
- HCIIOJIb30BATh MOJyYCHHBIE 3HAHUS C YY€TOM HOBEUIIIETO OT€YECTBEHHOTO U 3apyOeKHOTO
OIbITA JIJISl aHAJIM3A U UCCIIEOBAHUS OCOOEHHOCTEN BBICOKOYACTOTHBIX U ONTHUUYECKUX Pa3ps/IOB;

BJIa/1eTh:
- TEOPETHUECKUMU M YHUCICHHBIMH METOJaMHU aHajlu3a IJIa3MEHHO-TIOJEBBIX CTPYKTYp B

BBICOKOYACTOTHBIX U OIITHYCCKHUX pa3pAaax.

3. CTpyKTypa U coep:KaHHe THCHHILTHHBI.

O0bem auCIUIUIMHBL (MOIYJISI) COCTABISET 2 3.€., BCEro - /2 4aca, u3 KOTOphIx 36 yacoB
COCTaBIISIET KOHTaKTHas pabora OOydJaromerocst C IpernojaBaTeneM (3aHATHS JEKIHOHHOTO
THMa), 36 9aCOB COCTaBIISICT CAMOCTOSITENIbHAsI paboTa 00YJarOIIEerOCs.
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1. BBenenue. O0beMHbIe 4 2 2 2
AJIEMEHTAPHBIE MTPOIECCHI
2. Ilpoueccel nepeHoca B 4 2 2 2
ra3opaspsgHoi 1miasme
3. YpaBHeHus OanaHca 4acTHUIl 4 2 2 2
W DHEPTUU
4. ITpo6oii raza B cTaTHYECKUX, 7 4 4 3
BBICOKOYACTOTHBIX U
ONTHYECKHX MOJISIX




5. DneKkTpoauHAMUKa pa3psiia 11 6 6 5
B BOJTHOBBIX
AJICKTPOMATrHUTHBIX ITyYKax
6. OCHOBHBIE THIIBI 12 6 6 6
HMOHHM3AIHMOHHO-TIOJIEBBIX
HEYCTOMYMBOCTEN pazpsiaa
7. MexaHu3Mbl 11 6 6 5
peoOpa3oBaHUs CIIEKTPOB
AJIEKTPOMArHUTHOT'O
W3JIY4eHHS IPU pobdoe
8. Mcnoyb30BaHNE ONTHYCCKHUX 10 4 4 6
pa3psIoB ISl TeHEpaluu
AJIEKTPOMArHUTHOTO
U3ITy4eHUs B
TPYIHOJOCTYITHBIX YaCTOTHBIX
JUana3oHax
9. YnciieHHbIE METOJIBI 9 4 4 5
MOJICTTUPOBAHUS TUTA3MEHHO-
TMIOJIEBBIX CTPYKTYP B
BBICOKOYACTOTHBIX H
ONTHYECKUX pa3psyiax Ha
BBICOKOITPOU3BOIUTEIIBHBIX
BBIUHCIIUTEIIBHBIX CHCTEMaX
IIpome:xxyTouHasi aTTecTalUs | 3a4eT
Htoro 72 | 36 | | 36 | 36
Taoauna 3
Conep:xxaHue TUCIUILTAHBI
Ne | HammeHnoBaHme pasaeJia Conep:xanue pa3zena dopma dopma
n/n AUCIHILIMHBI MpPOBeIeHUsI | TEKYIEero
3aHATHS KOHTpOJSA*
1. Benenue. O0neMHbBIE OObemMHBIC dTIEMEHTAPHBIC Jlexknnu -
AJIEMEHTapHBIE MPOIECCHl | MPOIIECCHI, OMPEEIIAIONINe
KHHETUKY MOHU3AIMH B TA30BOM
paspsze (JIIeKTPOHHBIN yaap,
CEUYCHHS MOHHU3AIINH,
JUCCOITUATUBHOE U
TPEXYaCTUIHOE MIPHIIUTIAHHE,
AJEKTPOH-UOHHAs! peKOMOUHAIMS,
paspylnieHre OTPUIIATEITHHBIX
HOHOB).
2. | IIpormeccel mepeHoca B CBoOonHas 1 aMOUNoNIspHast Jlexuun -
ra3opaspsiiHON Iiazme muddysus; Tepmoauddysus;
TETUIONPOBOIHOCTD,
MIPOBOJNMOCTb.
3. | YpaBHeHus Oaytanca VYpaBHeHus1 OanaHca 4acTHIL U Jlexuun -
YaCTHUIl U DHEPTHH SHEPTUU B Ta30BOM paspse; UX
CTallMOHAPHBIE M MPOCTEUIIINE




JMHAMUYECKHUE PELICHNUS.
IIpoueccel HarpeBa MEKTPOHHOU
KOMIIOHEHTBHI B pa3pse.

[Tpo6oii raza B [Toporu mpo6osi, 3aBUCUIMOCTh Jlekuun
CTaTUYECKUX, CKOPOCTH JJABUHOOOPA3HOTO
BBICOKOYACTOTHBIX U rpouecca OT JaBJICHUS ras3a,
ONTUYECKUX MOJIAX YaCTOTHI U aMIUIUTY/bI

3JIEKTPUYECKOr0 noJid. Biausuue

IJ1a3Mbl pa3psiaa Ha BEJIMYUHY U

CTPYKTYpY IOJISL.

OCHOBHBIE MEXAHU3MBbI

HACBIIIEHUS JIABUHBI PU TIPoboe.

MHuorogoToHHas U TYHHEIbHas

WOHM3ALHUS.
DNeKTpoAuHAMUKa Pounb npouieccoB pedpakuuu u Jlexuun
paspsiga B BOJHOBBIX MIOTJIONICHUS BOJIHBL. BonHa
3J€KTPOMAarHUTHBIX po0os B BOJTHOBOM ITyYKe.
My4Kax [IpenenbHbie 3HAUCHUS

3J€KTPOHHOU KOHILICHTPALIUH.

Pa3psn BOIM3HM 0AMHOYHOTO

3JEKTPOJIA.
OCHOBHBIE THIIBI BriHyX/1€HHOE HOHU3AIIMOHHOE Jlekuun
HMOHU3ALMOHHO-TIOJIEBBIX paccestaue. MenkomaciitaOHas
HEYCTOMYMBOCTEN pa3psa | MIa3MEHHO-PE30HAHCHAs

HEYCTOMUYMBOCTh. IOHM3AaLIMOHHO-

MOJIEBAS] HEYCTOMYUBOCTD

MIPOCTPAHCTBEHHO-OI'PAHUYEHHOIO

pa3psaa. Monus3aumoHHO-

reperpeBHasl HEyCTOMYUBOCTD B

T10JI€ JIEKTPOMATrHUTHOM BOJIHBI.
MexaHu3msl YacToTHO-MO0BasE KOHBEPCHUS Jlexkuun
npeoOpa3oBaHMs CIIEKTPOB | AIEKTPOMATHUTHBIX BOJIH B
3JEKTPOMArHUTHOI'O nporecce mpobosi. PezoHancHoe u
U3Jy4yeHus npu npobdoe yZIapHO€ BO30YyKICHHE

MJ1a3MEHHBIX KOJIeOaHWH U UX

W3JTyYCHHUE.
Hcnons3zoBanue I'enepanus TeparepioBoro Jlexuun
ONTUYECKUX PA3PSIIOB ISl | U3IIYUYCHHS TIPU ONTHIECKOM
reHepanuu mpo0oe ra3a: CXeMbl ¢ BHEITHUMH
3JIEKTPOMArHUTHOTO CTATUYECKUMH TOJISIMU U CXEMBI
W3IIy4eHUS B CaMOMHAYLIIMPOBAHHOM T€HEepaluu
TPYAHOJOCTYITHBIX MOHU3HUPYIOLITUMU TTOJISIMHU.
YaCTOTHBIX JiMana3zoHax I'enepanus BakyyMHOTO

yIbTPaduoIETOBOIO U MSATKOTO

PEHTI€HOBCKOI'O U3JIY4eHUS TIPU

ONTHUYECKOM MPOOOE raza.
HucneHHble METOIBI Mertobl penieHus Jlexuun

MOJEIIMPOBAHUS
IIJIA3MEHHO-TIOJIEBBIX
CTPYKTYp B
BBICOKOYACTOTHBIX U
ONTUYECKUX pa3ps/iax Ha

HECTallMOHAPHOTO YpaBHEHUSI
[peaunrepa 1uist ONUCAHUS
MPOIIECCOB HOHMU3AIUH B
WHTEHCHUBHBIX 3JIEKTPOMArHUTHBIX
nossix. [lceBnocnexTpanbHbIN




BBICOKOITPOU3BOJIUTENBHBIX | METO/, OBICTpOE MpeoOpa3oBaHUE
BBIYUCIIUTEIIbHBIX ®dypbe, AUCKPETHOE
cUCTeMax npeoOpa3oBaHue XaHKeJsl.
Mertoapbl pelieHus: CUCTEMBI
ypaBHeHUH MakcBea-
[Ipenunrepa Ha
MHOTOIPOLECCOPHBIX
BBIYUCIIUTENIbHBIX CHCTEMaX.
Mopaenu noHuXeHHOH
pa3MepHOCTU. AJITOPUTMBI
pacnapaieIMBaHHusl.

4, @®opMbl OPraHU3aAUMH U KOHTPOJIA CAMOCTOSATEIbHO PadoThl 00yYAO M XCS
1. CobecenoBanue ¢ 00y4arOIMMUCS BO BpeMs ayTMTOPHBIX 3aHATUH.

2. Kak OIEeHOUHBIH CIOCOO KOHTPOJS CaMOCTOATENBHOH pPabOTBHl CTYAEHTOB U
OJTHOBPEMEHHO PAa3HOBUIAHOCTh MHTEPAKTUBHOTO OOYYEHHS HCIOJIb3yeTcs (Gopma TPYHIOBOM
KOHCYJIbTAIlMM TI0 OTJENBHBIM pa3jesiaM IUCUUIUIMHBI B BUIEC CEMHHAPOB IO COBPEMEHHBIM
npobiaemMaM pagrou3NKY, TPOBOAUMBIM Ha Kadenpe (HhakyIbTaTHBHO.

5. @DoH/1 OLIEHOYHBIX CPECTB ISl aTTECTALMHU 10 JUCHUIIINHE

5.1. Kpumepuu u npoyedypvt oueHusanus pe3yibmamaos 00yueHus no OucyuniuHe.
[Tpu BbIOMTHEHUU BCEX Pa0OT YUUTHIBAIOTCS CIEAYIONINE OCHOBHbIE KPUTEPHUH:

— YpPOBEHb TEOPETHMUECKMX 3HaHWM (MOJapa3ymMeBaeTcs HE TOJbKO (OopMallbHOE
BOCTIpOM3Be/icHUE HWH(OpPMAMKM, HO ¥ TOHUMAaHHE NpeaMeTa, KOTOpPOE IMOATBEPIKIACTCS
MPaBUJILHBIMU OTBETaMH Ha JIOMIOJIHUTEIIbHBIC, YTOYHSIOIINE BOIIPOCHI);

— YMEHHE HCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHHWS TpPH aHaIM3€ KOHKPETHBIX MpoOJieM,
CUTYaLHi1;

— Ka4ecTBO M3II0KEHUS MaTepuania, TO €CTb 000CHOBAHHOCTb, YeTKOCTh, JJOTHYHOCTh OTBETA,
a TaKKe ero MoJHOTa (TO €CTh COAEePKATENbHOCTD, HE UCKITIOYAOIIask CXKATOCTH);

- CITIOCOOHOCTH YCTaHABINBATh BHYTPH- U MEXKIPEIMETHBIE CBSI3HU,

- OPUTMHAJIBHOCTH MBIIUIEHUS, 3HAKOMCTBO C JIOMOJIHUTEIBHON JIUTEPATypoll W Jpyrue

(bakTopsI.
Onucanue WKanbl OYCHUCAHUA HA NPOMENCYMOUHOU ammecmayuu 6 popme 3auema
Ounenka YpoBeHb NOATOTOBJIEHHOCTH, XapaKTepPU3yeMblil OLIEeHKOM
BJIa/ICHUE IPOrpaMMHBIM MaTepUajIoM, MOHUMaHUE CYILIHOCTHU

paccMaTpUBaEMbIX MPOLIECCOB U SIBICHU, YMEHHE CAMOCTOSTEIbHO 0003HAYUTD
MpoOJIEMHbIE CUTYallud B OpraHU3allMi Hay4YHbIX MCCIEAOBAaHUN, CIOCOOHOCTh
3aumeno | KpUTMUECKH aHAJIM3UPOBATH M CPABHMBATH CYLIECTBYIOIINE ITOAXOABI U METOJbI
K OIICHKE pe3yJbTaTUBHOCTH HAY4YHOH [eATeNbHOCTH, CBOOOJHOE BiaJieHUE
UCTOYHMKAMHU, YMEHHE YETKO W SICHO H3JlaraTh pe3yJbTaThl COOCTBEHHOM
paboThl, clieJoBaTh HOPMaM, IPUHSITHIM B HAYYHBIX TUCKYCCHSIX.

HEMOHMMAaHHUE CMBICJA KIIOYEBBIX MpOOJIeM, HEJIOCTAaTOYHOE BIaJICHUE
HayKOBEIYECKOM TEpMUHOJIOTHEH, HEYMEHHE CaMOCTOSITeNIbHO O0O03HAuYUTh

He MpoOJIeMHBIE CUTyallid, HECIOCOOHOCTh AaHAM3UpPOBaTh U CPaBHUBATH
3aumeHo | CyIIECTBYIOUIME KOHIIECTLHU, MOAXOAbl U METOJbl, HEYMEHHUE SICHO H3JIarathb
pe3yNnbTaThl COOCTBEHHOW pabOTHI, CIEIOBaTh HOPMaM, MPHUHATHIM B HAyYHBIX
JTUCKYCCHSX.




5.2. Ilpumepvt munoevix KOHMPONbHBIX 3A0AHUIN UWIU UHBLIX MAMEPUAI0s,

UCNONIB3YeMbIX 0/ OUEHUBAHUA Pe3Y/IbIAM 06 00y4eHUs nO OUCUUNIUHE

1. YpaBHeHue O6anaHca 4acTHII B pa3pse.

2. YpaBHeHue OanaHca YHEPTHH B pa3psije.

3. BepositHOCTH MHOTO()OTOHHOM M TYHHEJIBHOW MOHU3ALINY.

4. BenuunHa mpoOOMHOro MOJIs IpY 33JaHHBIX MapaMeTpax raza u pa3psaHoro
IIPOMEXKYTKA.

5. MHKpeMEeHT I1a3MEHHO-PE30HAHCHON HEYCTOMUYMBOCTH OJHOPOIHOIO pa3psia.

6. MoHM3aiMOHHO-110J1€Basi HEYCTOMYMBOCTD ITPOCTPAHCTBEHHO-OTPAHUYEHHOIO pa3psijia.

7. NoHU3aIIMOHHO-TIEpErpeBHAs HEYCTOMYUBOCTbD.

8. JlucriepcMOHHOE ypaBHEHUE I BOJIH B IIJIJa3MEHHOM CJIO€.

9. Pe3onancHoe u ynapHoe Bo30yk/IeHHE TUIa3MEHHbBIX KOJIEOaHUH.

10. MexaHu3Mbl TeHEpaLUU TeParepoBOro U3Iy4eHUs IIPU ONTHYECKOM Ipodoe rasa.

11. MexaHu3Mbl FreHepalui BaKyyMHOTO YJbTpadUoIeTOBOr0 U MATKOTO
PEHTI€HOBCKOTO U3JIy4EeHHMsI IPH ONTHYECKOM IIpoboe rasa.

12. IlceBaocnekTpanbHblA METOJ YUCIEHHOTO PELICHHS] HECTALIMOHAPHOTO YPABHEHUS
[Ipenunrepa.

13. Brictpoe npeodpazoBanue Oypbe.

14. luckpeTHOoe mpeobpa3oBaHne XaHKeENsl.

15. KBaHTOBOMEXaHUUYECKHE MOJIEIN TOHMKEHHON Pa3MEPHOCTH.

16. Anroputmsl pacnapajijieIMBaHus [IPU YHCICHHOM PEIIEHUH CUCTEMbl YPaBHEHUHN

MaKCBeJ'IJ'Ia-I_Hpe,I[I/IHFepa Ha MHOI'OITPOLCCCOPHBIX BBIYUCIIUTCIBHBIX CUCTCMAX.

6. YuyeOHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE o0ecTeyeHue JUCIUIINHBI.
a) OCHOBHas TUTEpaTypa
1. Paiizep 1O. I1. - duszuka razoBoro paspsana. - Jonronpyausiii: Matemnekrt, 2009. - 736 c.

2. Henone, H.b. Henunelinas voHH3alMs aTOMOB Ja3€pHBIM H3JIyde€HUEM. [DJIEKTPOHHBIN

pecypc] / H.b. Jlenone, B.I1. KpaiinoB. — Onektpon. gan. — M. : ®usmaraut, 2001. —
320 c. — PexxumM nocryna: http://e.lanbook.com/book/59287 — 3aru. ¢ skpana.

0) JononmuuTenpHas IUTEpaTypa

1. Bgemenckuit H. B., Pa6ukun M. 10., CunaeB A. A. KBaHTOBOMEXaHWYECKHE MOJEIIH
MMOHMKEHHON Pa3MEPHOCTH I YHCJICHHBIX HUCCIEIOBAaHUN HMOHM3AIMOHHBIX SIBICHUN B
WHTEHCUBHBIX  DJIEKTPOMArHUTHBIX TMOJAX: YUeOHO-METOIUYEeCKOoe TMocoOue. —
H.Hosropoa: Huxeropoackuii rocynusepcutet, 2014. — 33 c.

B) [Iporpammuoe obecrnieuenue u MuTepHeT-pecypchl
1. Microsoft Office (Homepa nunen3uit: 62421356 (12 mt.), 62421349);

2. DJIEeKTPOHHO-OMOIMOTEYHBIE CHCTEMBI (JICKTPOHHASI OMOJIMOTEKA):

http://e.lanbook.com/; http://www.biblioclub.ru.

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHMIIIMHBI


http://www.lib.unn.ru/php/details.php?DocId=399449
http://e.lanbook.com/

J MIOMEILEHUS AJI IPOBEICHUS 3aHATUI: JIEKIIMOHHOIO THUIIA, CEMHUHAPCKOIO THUIIA,
IPYNIOBBIX M WHIUBUAYAJIbHBIX KOHCYJIBTALMH, TEKYIIErO0 KOHTPOJIS U IPOMENKYTOUHOU
aTTeCTalluy, a TaKXKe IOMELICHMUs JUId XpaHeHHs U NPOQPUIAKTHUECKOro OOCITyKHBaHUS
00OpyOBaHUS M IOMELIEHUs Ui CaMOCTOSATENIbHOM paboThl 0OydyaroIIMXCsl, OCHAICHHBIE
KOMIIBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO MO/KIIOUEHUs K cetu "MHTepHeT" 1 obecrieueHreM
JIOCTYTIA B AJIEKTPOHHYIO HHPOpPMAIIMOHHO-00pa3oBatenbHyto cpeny HHIY;

) MaTepUallbHO-TEXHUYECKOE  OOecleyeHne, HeoOXOQUMOe Ul  peaau3aluu
JTUCITUTLIMHBI, BKIIIOYas J1a0opaTopHOE 000PYI0BaHHE;

. JMIIEH3HOHHOE Iporpammuoe obecnieuenue: Windows, Microsoft Office;

) oOydJaroyecss W3 YHCIa JIMIl C OrPAHMYCHHBIMH BO3MOYKHOCTSMH 370POBbSI

o0OecrieunBarOTCsl JJCKTPOHHBIMU W (WMJIM) TMEYAaTHBIMH O0Opa30BaTEIbHBIMU pecypcamu B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHUSIM HX 37J0POBbSI.
pecypcam.

Pabouass mporpamma y4eOHOH IUCIUIUIMHBI COCTABJICHA B COOTBETCTBHH C y4COHBIM
maHoM, [lomokeHreM O TMOATOTOBKE HAYYHBIX M HAyYHO-TIEJAarOrH4ecKux KaJpoB B
acriupantype (agproHktype) (Ilocranosnenue IlpaButensctBa PD ot 30.11.2021 Ne 2122),
OdenepalIbHBIME  TOCYAAPCTBEHHBIME TPEOOBAaHUSMU K CTPYKType TPOTpaMM TOIATOTOBKH
HAyYHBIX M HAy4HO-TIEarOTHYEeCKHX KaapoB B acnupantype (ambioHkrype) (IIpukas
MunoOpuayku PO ot 20.10.2021 Ne 951).

ABTOpBI:
ABtopsl K.¢.-M.H. noneHT H.B. BBeaenckuii
Penensent(sl) 1.¢.-M.H. npodeccop B.I'. 'aBpunenko
3aBenyrounii kadeapoil anekrpoauHaMuku 1.¢.-M.H. npodeccop A.B. Kynpun

[Tporpamma ogoOpeHa Ha 3acenanuu LleHTpa ucciaenoBaHus HAyKUd M pa3BUTHs aCIIMPAHTCKOTO
oOpa3oBanus (Ha npaBax Kadenpsl) MHCTUTYTa acupaHTypbl U JOKTOPAHTYpPHI OT 24 sHBaps
2022r., npotokoin Nel0.



