MMHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAITN

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHUAA
"PSI3AHCKUM T'OCYJAPCTBEHHBIN PAIUOTEXHUYECKA YHUBEPCUTET UMEHHU
B.®. YTKUHA"

COI''TACOBAHO YTBEPXIAIO

3aB. BeITycKatoulel kadenpbl

DOAKYJIBTATUBHBIE JUCHUIL/IMHBI
Du3MKAa YICKTPOHHbIX U HOHHBIX MPOLECCOB
pabouasi mporpaMma JUCIUIIIMHBI (MOTYJIS)

3akperuieHa 3a kadenpoit OO01eil 1 3KcIepUMEHTANbHON PU3NKH

VYueOHbli 1an 1.3.2._06_26_00.plx
1.3.2. IIpuGops! 1 METOABI 3KCIIEPUMEHTAIBHOH (DH3UKH

®opma 00yueHuUs O4YHAas
OO61ast Tpy10eMKOCTb 23ET
PacnpenesieHne 4acoB TUCHUTIIAHBI 0 ceMeCTPaM
Cemectp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypee>) Uroro
Henens 16
Bun 3anstuit v PII v PIl
Jlexun 16 16 16 16
[IpakTuueckue 16 16 16 16
Hnas koHTaKTHAS 0,25 10,25 10,25 0,25
pabora
Uroro ayn. 32,25 132,25 132,25 32,25
KonrakrtHas pabora 32,25 (32,25 32,25 32,25
Cawm. pabora 31 31 31 31
Yacel Ha KOHTPOJIb 8,75 |8,75 |8,75 |8,75
Utoro 72 72 72 72

r. Psa3ann



ITporpamMmy cocraBuii(u):

0.mexH.H., 3a8. kag., [{yoxoe Muxaun Buxmoposuu,k.m.1., 0oy., Bypooun Muxaun Anamonvesuu

Paboyas mporpaMma AUCUUILIHHBI

dusuka JJIEKTPOHHBIX U HOHHBIX IPOLECCOB

paspaborana B cootBercTBUE ¢ DI'OC BO:

OI'OC BO - o nayunoii cneransHoctu 1.3.2. IIpuOGophl M METOIBI KCIIEpUMEHTaIbHON Gu3uKkHu (mpuka3 MunoopHayku Poccun ot
20.10.2021 r. Ne 951)

cocTaBJIeHa Ha OCHOBAHHUHM y4eOHOTO ILIaHA:
1.3.2. TIpuGops! 1 METOABI SKCIEPUMEHTANBLHON (PU3UKH

YTBEPKJICHHOIO YU€HbIM COBETOM By3a 0T 13.03.2026 nporokoin Ne §.

Pabouas mporpamma o1o0peHa Ha 3acejaHuu Kadeapsl

OO0meii 1 3KcNepUMEeHTAIbHON QU3NKH

[Iporoxon ot 26.05.2026 T. Ne 6
Cpok neiictus nporpammsl: 2026-2030 yu.r.
3aB. kadenpoii [yoxoB Muxaun Bukroposuu



BusupoBanue PIL/I 1151 ucnostHeHUs B 04epeIHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa JUIst
uctonaeHus B 2027-2028 yueGHOM roay Ha 3aceqaHuy Kadeapsl
OO0weli 1 3KCePUMEHTAIbHON QU3NKH

[Iporokom o 2027 1. Ne

3aB. kadenpoit

Busuposanue PII/I nis ncnoJiHeHHsI B 04epeTHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa Jyis
ucnonsneHus B 2028-2029 yueOHOM roay Ha 3aceqaHuu Kadeapsl
OO0meii 1 3KcNIepUMEeHTAIbHON GU3NKH

[Iporokom or 2028 1. Ne

3aB. kadenpoit

Buzuposanue PII/] 1uis1 ucnostHeHHs1 B 04epeTHOM Y4eOHOM rogy
Paboyas nporpaMmma repecMoTpeHa, 00CykIeHa U 0100peHa ISt
ucnonHeHus B 2029-2030 yueOHOM TOY Ha 3aceqaHuu Kadeapbl

OO01eii 1 IKCIEPUMEHTAIBHON (PU3NKH

[Ipotokonm oT 2029r. Ne

3aB. kadenpoit

Buzuposanne PIIJ] 115 ncnonnennsi B ouepeHOM y4eOHOM roay

Pabouas mporpamma repecMoTpeHa, 00CyKaeHa 1 0100peHa st
ucronaenust B 2030-2031 yue6HOM roay Ha 3acenaHny Kabeapsl

OO0meli 1 IKCIIEPUMEHTAILHON (PU3HKH

[Iporokom o 2030 1. Ne

3aB. kadenpoit




1. HEJIX OCBOEHUA JUCHUIIINHBI (MOJY JIST)

1.1|Llenp AMCUMTTMHEL U3y4YeHHE aCTIMPAHTaMH METOJIOB HCCIIEJOBAHNS SMIUCCHOHHBIX CHCTEM, IPUMEHEHHEM HX B IPHOOpax
3JEKTPOHHON TEXHUKHU.

2. MECTO JUCHUINJIUHBI (MOJY.JIsI) B CTPYKTYPE OGPA3OBATEJLHOM IMTPOT'PAMMBI

Hukn (paznen) OIT:

[2.1.5

2.1|/Tpe0oBanus K NpeABapUTEJILHOI MOATOTOBKE 00y4al0Ierocs:

2.1.1|K ocBoeH#HI0 IIporpaMM acrupaHTypbl JOITYCKAIOTCs JIMLA, UMEroIe 00pa3oBaHue He HIDKE BBICIIET0 00pa3oBaHMs
(CTienuaNUTeT WM MarucTpaTypa, B TOM YUCIe JIMIa, HMelolre o0pa3oBaHue, MOTyUYeHHOE B HHCOTPAaHHOM TOCYAapCTBE,
npusHanHoe B Poccuiickoii denepaunu. (ITocranosnenne ot 30 HosOps 2021 Ne2122 "OBb YTBEPXJIEHNU ITOJIOXKEHIM S O
[MOAT'OTOBKE HAYUHBIX U HAYUYHO-ITEJJATOI'MYECKUX KAIPOB B ACITMPAHTYPE (ABIOHKTVYPE) n.4
paznemna .

2.2|JucuMnianHbl (MO1YJIH) U NPAKTHKH, AJ18 KOTOPBIX OCBOEHHE JAHHOMH JMCUMILIMHBI (MOY.J151) HEOOX0AUMO KaK
npe/iiecTByIoee:

3. KOMIIETEHIINN OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUTIJIMHBI (MOY JIST)

B pesyabTaTe ocBOEHHS TUCUHUILIMHBI (MOY.JI51) 00YUYAOLIUIiCS TOKEH

3.1|3narnb:

3.1.1

(byHIaMeHTaNbHbIE CBOMCTBA U OOIINE 3aKOHOMEPHOCTH CYLIECTBYIOIIIX SMUCCHOHHBIX SIBICHUI.

3.2|Ymerh:

3.2.1|Ha OCHOBE M3BECTHBIX (1)PI3PI'-ICCKI/IX 3aKOHOB COCTaBJIAThH YpaBHCHMUS, OIMCHIBAIONIUE DJICKTPOHHBIC U HOHHBIC [TIOTOKH B
DJICKTPUYCCKUX U MAIHUTHBIX ITOJIAX.

3.3|Baaaern:

3.3.1 MPaKTUICCKNMH HaBbIKaMU pacu€Ta pas3jInYHbIX SMUCCUOHHBIX ITPOLECCOB B JJICKTPOHHBIX U HOHHBIX CUCTEMaX.

4. CTPYKTYPA U COJIEPKAHUE JUCHUAIIIMHEI (MOLY.JIST)

TepMOIMHCCHOHHBIE KOHCTaHTHI I'PaHeil KPHCTAIIIOB.
Pacnpenenenue TepMo31eKTpOHOB 1o 3HeprusiM. /TIp/

Kon HaumeHnoBanue paszaenoB u TeM /Buj 3anatus/ | Cemectp /| Haco | Komneren- | Jluteparypa ®opma
| 3aHATHA Kvne 107011 KOHTDOJIS
Paznen 1. Beenenue.
1.1 Beenenue. /Tema/ 5 0
1.2 Kparkue cBejeHUs 0 COAEPAKAHUU Kypca U €ro 5 2 J1.2J12.1 J12.2 3aueT
0Cc00eHHOCTIX. MeCTO SMHUCCHOHHOM JIEKTPOHUKH B D13233 34
o0ecre4eHn HayYHO-TEXHUYECKOro mporpecca. 25
KBaHTOBBIC IPEACTABICHHUS O TIOBEACHUH 3JIEKTPOHOB
B TBEPJOM TeJle, SHEPTeTHIECKIE 30HBI, 3aII0THEHNE
30H, ypoBeHb Depmu. [loBepxHOCTHBIHI
MIOTeHIHATBHBIN Oapbep. PaboTa BrIX0a 21IEKTPOHOB
u3 TBepHoro Tena. /Jlex/
1.3 /Cp/ 5 4 3ayer
21323354
25
Paznen 2. TepmodsieKTpOHHAsA IMHCCHSA.
2.1 TepmoanexTponHas smuccus. /Tema/ 5 0
2.2 OcCHOBHOE ypaBHEHHE TEPMOAIIEKTPOHHON YMUCCHH. 5 3 JI1.2 JI1.5J12.1 3auer
BiusiHue anexTpuueckoro nons Ha TOK SMHCCHU © J12.2
OJHOPOJHON ¥ HEOIHOPOIHOI OBEPXHOCTH. 010323354
ITonpaska IllorTkn. HopmansHeIi 1 aHOMaNBHBII 25
a¢ ekt [orTku. TepMo3aeKTPOHHAS IMUCCHS CO
CIIOXHBIX TTOBEpXHOCTEH. D (eKTHBHEIE
TepMoKatosl. /JIex/
23 Onpenesnenue TePMOIMUCCUOHHBIX KOHCTAHT 5 4 JI.5 3ayer
METOJIOM PETHUCTPALUU TOKOB TEPMODIIEKTPOHOB H D103233 534
KOHTAKTHOH Pa3HOCTH MOTEHIIUANIOB. 25




24 /Cp/

01323354
95
Paznen 3. @0T03/1EKTPOHHAS IMHCCHS.

3.1 dotosnextporHas amuccus. /Tema/

32 OcHoBHbIE 3aKOHBI poTodddekTa. Biusuue JI1.1J11.2J12.2 3auer
JIEKTPUUYECKOTO IOJIS U TEMIIEPATypPhl Ha 010323354
(hoT03eKTpOHHYI0 IMHUCCHIO. CHIEKTpaJIbHBIC 25
XapaKTEePUCTHKU (DOTOIIEKTPOHHOI IMUccHu. Ponb
nossipu3arn ceera. OcHOBBI Teopun Paynepa s
doroaddekra. KBaHTOBO-MeXaHHUECKAs TEOPHS
(hoTOBO30YXKIEHHS HIEKTPOHOB TBEpaOro Tena. /Jlex/

33 Pacnipenenenue GoTOIEKTPOHOB MO SHEPTHSIM. JI1.1 J11.2J12.2 3ayer
D¢ dexruBHbIe POTOKATOABI. DMUTTEPEHI C 313225354
OTpPUIATENHHBIM JIEKTPOHHBIM cpocTBoM. /T1p/ 25

3.4 /Cp/

3192 33 54
25
Pa3nen 4. Bropuunasi 21eKTPOHHASI IMHUCCHS.

4.1 Bropuunas snekrponHas smuccust. /Tema/

4.2 OcHoBHBbIe 3akoHOMepHOCTHU. [Tponecchl paccesHus J1.1J12.1 3auet
TIEPBUYHBIX AJIEKTPOHOB PA3INIHON SJHEPTUU B D103233 534
TBEPJIOM TeJie. 3aBUCMOCTb HHTETPaIbHOTO 95
k03 ULHEeHTa BTOPUIHON SMUCCHU OT SHEPTHU
MIEPBUYHBIX IEKTPOHOB. O’Ke-3IIEKTPOHEI,

XapaKTepUCTHUECKUE MOTEPH dHEPruu. BropuuHast
HMOHHO-2JIEKTpOHHAs dSMuccHs. OCHOBHBIE MEXaHU3MBI
9MHCCHU NIPU HOHHOM OOTyUeHUH MOBEPXHOCTH TEI.
BropudHas HOHHO-UOHHASI IMUCCHSI (KaTOTHOES
pacnbuienue). /Jlex/

43 Pacnipenenenne BTOpUYIHBIX AJIEKTPOHOB MO SHEPTHSIM. JI1.1J12.1 3auer
D¢ dexTuBHbIE BTOPUYHO-IICKTPOHHBIE KAaTObI. 31032 33 54
[oHsTHE O PA3THYHBIX BUIAX BTOPHIHO- 25
2JIEKTPOHHOH CIIEKTPOCKOIHMH, PACTPOBOM
ANEKTPOHHOH MUKPOCKOIIHH, TH(PAKIHH JICKTPOHOB
u ee npuMenennu. OdpaTHoe paccessare noHos. /I1p/

4.4 /Cp/

01323354
95
Pazpnen 5. TepmononHasi aMuccus.

5.1 TepmounonHast smuccus. /Tema/

5.2 TepmounoHHast SMuccus (MOBEPXHOCTHAS MOHU3AIINS). JI1.5712.1 3ayer
OcHoBHoe ypaBHeHUe. /Jlex/ 3103233 54

25

53 IIpumenenne TOD B AMarHOCTHKE TTOBEPXHOCTH JIL.5J12.1 3auer

TBepAbIx Ten. /Ilp/ 3132 33 54
35
54 /Cp/
01323354
25
Pa3nen 6. ABT03/1IeKTpPOHHAsA (10J1eBas) IMUCCHSI.
6.1 ABTo3nekTpoHHas amuccHst. /Tema/




6.2 OcHOBHOE ypaBHEHHE aBTOIEKTPOHHOW YMUCCHH. 5 2 JI1.3 JI1.4 3auer
IIpo3pauHOCTh MOTEHIMAIBHOTO Oapbepa y 213233 54
MOBEPXHOCTH. TepMOaBTOAIEKTPOHHAS SMUCCHSI. 25
BspeiBHas sMuccus. ABTOMOHHU3ALUS U [10JIEBOE
ucnapenue. OCHOBHBIE 3aKOHOMEPHOCTH. Y paBHEHHE
ABTOMOHHOTO TOKa. /JIek/

6.3 DKCTIepUMEHTAIFHOE UCCIIEIOBAHNE 5 2 JI1.3J11.4 3auer
aBTO2JIEKTPOHHOH sMuccuu. Co3laHue CUIIbHOTOUHBIX 013233 54
MCTOYHUKOB DJIEKTPOHOB. MHOTOOCTpHIHEIE 25
aBTokaronsl. /TIp/

6.4 /Cp/ 5 4

013233 54
25
Paznen 7. Dk303/71€eKTPOHHAS IMUCCHSI.

7.1 Ok30971eKTpoHHas sMuccus. /Tema/ 5 0

7.2 DK303J1eKTpOoHHas 3Muccus. Ee ocHOBHBIE 5 2 JI1.2 3ayer
3aKOHOMEPHOCTH. TepMo- U POTOCTUMYITUPOBAHHAS 213253 24
sk30amuccust. /Jlex/ 25

7.3 IIpumenenue sK303MHUCCUN B AMATHOCTUKE 5 2 JI1.3 3ayer
TIOBEPXHOCTH TBepbIX Tei. /IIp/ 310205354

25
7.4 /Cp/ 5 4
013233 54
25
Pazpnean 8.

8.1 /Tema/ 5 0

8.2 /MKP/ 5 0,25

8.3 /3auér/ 5 8,75

5. OIEHOYHBIE MATEPHUAJIBI IO JUCIUIJIMHE (MOAY.JIIO)

O1eHOYHBIC MaTepUaIIbl IPUBEACHBI B IPHIIOKEHUHN K paboueil mporpaMMe TUCIMIUTUHBL (M. ToKyMeHT "OIeHOUHbIe MaTepralibl")

6. YHEBHO-METOJNYECKOE © THOPOPMAIIMOHHOE OBECHHEYEHUE JUCHUILIITUHBI (MOAY JIST)

6.1. PexoMennyemas aureparypa

6.1.1. OcHoBHas JUTepaTypa

No ABTOpBI, COCTaBUTEIHN 3arnaBue UznarensctBo, | Kommuecrso/
roJ Ha3BaHue ObC
JI1.1 |butnep JI. P. BakyyMHast v Ti1a3MeHHas 3JICKTPOHUKA : yueOHOe TIocoOue Tomck: Tomcknit (2227-8397,
rocynapctBeHH  |http:/ www.ipr
blif yHUBepcuTeT |bookshop.ru/l
CHCTEM 3920.html
yIpaBJICHUS U
PaIMOdIEKTPOH
uku, 2007, 148 c.
JI1.2 |ymme I'.H. Bonpockl 2JIeKTPOHHBIX U HOHHBIX IMHUCCHI(BUIBI SMUCCHI) Ps3ans, 2006, 5-7722-0266-
Vueb.nmocobdue 84c. 9,1




Ne ABTOpBI, COCTaBUTENN 3arnaBue UsnarenscrBo, | Komnuectso/
rof, HazBaHue ObC
JI1.3 |Dypceii I'.H. ABTOAJIEKTPOHHAS AMHUCCHS : Y4e0. mocobue CTI6.: Jlans, 978-5-8114-
2012, 319c.: mm. |1232-7,1
JI1.4 |Eropos H.B., lllena  |ABTO3jeKTpOHHAast SMHCCHS. [IpUHIMITBI U TPUOOPHI : YUCOHUK- Honronpyanerit: [978-5-91559-
E.IL MoHorpadus nun 027-3,1
"Untemnext",
2011, 704c.
JI1.5 |Bnagumupos I'.T. ®usnueckas aekTpoHuka. Y. 1. TepMoseKTpoHHas SMUCCHS. : W3n-Bo Cankr- |, 20
VYuebHo-MeToanyecKoe nocooue. [TerepOyprckoro
roc. yH-ta,, 2007,
187
6.1.2. lonotHUTeILHAS JTUTEPATYypa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuectso/
rof Ha3BaHue ObC
JI2.1 |bpycunosckuii b.A. Kunernueckast HOHHO-3JIEKTPOHHAsL 3MUCCHS M.:OHneproatom |5-283-03970-
n3gart, 1990, 6,1
184c.
JI2.2 |Kucenes I'.JI. KBaHTOBas M onTHYECKas 3JEKTPOHKKA : y4uel. mocodue CTI6.: Jlans, 978-5-8114-
2011, 314c. 1114-6, 1
6.2. IlepeyeHnb pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHHKAMOHHO ceTn "UHTepHet"
31 |Odunmansuerii uarepret nmoptan PI'PTY [anexkrponHslit pecypc] http:/www.rsreu.ru
32 |O6pazoBarenbHbiii optast PIPTY [anekTpoHHbIi pecypce]. - Pexxum poctyna: no naposro https://edu.rsreu.ru
93  |OnextponHas 6ubiaunoreka PIPTY [anexTponHbIi pecypce]. - Pexxum nocryma: mocrym u3 koprnopatuBHoit cetu PIPTY - o
mapodro http://elib.rsreu.ru/
D4  |DnekTponHo-0uONMOTeUHas cucteMa IRPbooks [3nekTpoHHbIit pecypc]. - Pexxum moctymna: 10cTynn U3 KOPIOPaTUBHOM CeTH
PI'PTY - cBOOOAHBINH, TOCTYII U3 CETH MHTEPHET- 110 napoitto https://www.iprbookshop.ru
35  |DnexTpoHHO-0MONMOTEUHas cucTeMa «Jlanb» [31eKTpoHHbIH pecypc]. - Pexxum noctyna: noctyn u3 kopnoparusHoii cetu PITPTY

- CBOOOIHBII, TOCTYH U3 CETH UHTEpHET- Mo mapodro https://e.lanbook.com

6.3 IlepeyeHb MpOrpaMMHOro odecredeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHs JTUIEH3MOHHOTO U CBOOO/IHO PACIIPOCTPAHSAEMOr0 MPOrPAMMHOI0 obecreYyeHusi, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPOU3BOJCTBA

HanmenoBanue

Onucanmne

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHME JUCIUILITIMHBI (MOAYJIS)

AyauTopHasi J0CKa

345 y4eOHO-aAMUHUCTPATUBHBIA Kopmyc. YueOHas ayAauTopHsi Ijsl NpOBeJeHUs yueOHbIX 3aHATHH Crenuaiu3upoBaHHAs
Mebeb (30 MecT Oe3 yueTa MecTa MmpernoaaBaTers);

8. METOJIUYECKUE MATEPHAJIBI 110 JUCLMILIMHEMOISMO0 "Komnanms "Tenzop”

MeTtoauaeckoe 06ecnequH%ﬂ?HWﬁﬁhﬁﬂﬁm%ﬁ%WﬁWﬁ)pa60qeﬁ TporpaMMe AUCHIUTUIAHEI (CM. TOKyMeHT "Meroandyeckue
yKazaHus'"). OOAMUCAHO " " N
3ABEAYHOLLMM BuvkTopoBwy, 3aBeaytowmin kadeapoit Ondd
KA®E/PbI
NoAnNUCAHO ®rBE0Y BO "PIPTY", PIPTY, [ly6koB Muxann
3ABEAYIOLLNM BukTopoBwy, 3aBeaytowmin kadeapoit Ond®
BbIMYCKAKOLLEN
KA®E[IPbI
noAanncCAHO ®reoy BO "PrPTY", PIPTY, boapos Oner
HAYAJTbHMKOM OA AHaTOnbeBUY, HayanbHMK OTAeNa acnMpaHTypbl
noAanncCAHO ®reoy BO "PIrPTY", PIPTY, Nyces Cepreii Mropesuny,
MPOPEKTOPOM MO HP MpopekTop Mo Hay4Hoi paboTe U MHHOBALMAM
nn
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