MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
"PA3ZAHCKUM IT'OCYJAPCTBEHHBIN PAJJMOTEXHUYECKU YHUBEPCUTET UMEHHU
B.®. YTKUHA"

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMIei Kadeaps

DOAKYJIBTATHUBHBIE ITUCHUITI/IMHbBI
Du3nKa JJICEKTPOHHbIX U HOHHBIX IPOLECCOB
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi OO0weil U IKCIEPUMEHTANbHON (PU3MKHU

VueOHbIi m1an 1.3.2._06_25 00.plx
1.3.2. TIpu6opE! 1 METOBI SKCIIEPUMEHTANBHON (HU3UKH

dopma 00yueHHs ouHast
OO6mast Tpy10eMKOCTb 23ET
PacnpesesieHre 4acoB THCHHUIJIHHBI 0 ceMeCTPpaM
Cemectp
(<Kypc>.<CemecTtp Ha 5(3.1)
Kypee>) Hroro
Henens 16
Bun zanstuit vl PIl vII PIT
Jlexiun 16 16 16 16
TIpakTuyeckue 16 16 16 16
Muas xonTakTHAsS 0,25 10,25 (0,25 0,25
pabora
Hroro aysn. 32,25 32,25 32,25 |32,25
Konrakrhas pabora 32,25 (32,25 (32,25 (32,25
Cawm. pabora 31 31 31 31
Yacel Ha KOHTPOJIb 8,75 8,75 8,75 18,75
Hroro 72 72 72 72

r. Pa3ann



ITporpammy cocTaBuI(1):

0.mexH.H., 3a8. kag., [yoxoe Muxaun Buxmopoeuy,x.m.H., 0oy., Bypoourn Muxaun Anamonvesuu

Pabouas mporpaMma AUCIUIUTHHBL

dusuka JIEKTPOHHBLIX U HOHHBIX IMMPOLECCOB

pa3pa60TaHa B COOTBETCTBHHU C:

OI'T x CTpyKType MporpaMM MOATOTOBKY HAYTHBIX U HAYTHO-TIEJAarOTMIECKIX KaJpoB B aCIIUPAHTYpPe (aABIOHKTYPE), YCIOBUIM UX
peanu3annu, CpoKaM OCBOSHHS ATHX MTPOTPaMM C YUETOM pasziuyHbIX GopM 00ydeHHs, 00pa30BaTENILHBIX TEXHOIOTUI U
0CcOOEHHOCTEH OTAEIBbHBIX KATETOpUil aCIPaHTOB (aIbIOHKTOB) (puka3 MunoOpHayku Poccun ot 20.10.2021 r. Ne 951)

COCTaBIIeHa HA OCHOBAHHUHM Y4eOHOTO IIaHa:
1.3.2. IIpu6OpEl 1 METOBI SKCIIEPUMEHTANBHON (HU3UKH

YTBEPKIEHHOTO y4EHBIM COBETOM By3a oT 28.02.2025 npoToxon Ne 8.

Pa6ouas nporpamma oJ00peHa Ha 3acelaHuH Kadeapsl

OO01meii ¥ IKCIepUMEHTAIbHON pu3nKH

IIpotokom ot 28.04.2025T. Ne 6
Cpok geiictBus nporpammsl: 2025-2029 yu.r.
3aB. kadenpoii JJyoxoB Muxann Bukroposuu



BusupoBanue PII/] 15t ucno/iHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa IS
ucronHenus B 2026-2027 yue6GHOM TOAy Ha 3aceIaHny Kabeapsl
OO01eii ¥ 3KcIePUMEHTANLHONH Gu3nKU

IIporokom ot _ 2026 r. Ne

3aB. kadenpoi

BusupoBanue PII/ 1iist ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2027-2028 yueOHOM roay Ha 3aceJaHuu Kadeapbl
O0mei 1 IKCIEPUMEHTAJILHON (PH3UKH

IIporokom ot 2027 r. Ne

3aB. kadenpoi

Buzupoanue PIIJI x5 ucnoHeHusi B ouepeHoM y4eOHOM roay
Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3acejaHuu Kadeapbl

O01eii 1 IKcNepUMeHTAIbHON PU3NKH

IIpoTokomor 2028 r. Ne

3aB. kadenpoi

Buznposanue PIIJI nis1 ncnoHeHus1 B ouepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa ISt
ucronHenus B 2029-2030 yue6GHOM TOAY Ha 3aceIaHny Kaheapsl

OO01eii ¥ IKCIepUMEHTAJILHON (PU3NKH

IIpotokom ot _ 2029r. Ne

3aB. kadenpoi




1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

11

HEJ'IL JVCHUIUIAHBI: U3YUYCHUE aClIMPaAaHTAMHU METOO0B UCCICA0OBAHNA SMUCCUOHHBIX CUCTEM, IPUMCHCHUEM UX B HpI/I60an

3J'IeKTpOHHOﬁ TCXHUKH.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBbI

uxkn (pazgen) OIT:

|2.1.5

21

TpeGoBaHus K NpeABAPUTEIbHON NOAT0OTOBKE 00y4alOLIerocs:

211

K ocBoeHuI0 porpaMm acIupaHTyphl JOIYCKAIOTCA  JIMLA, UMEIOIIUe 00pa30BaHUE HE HIKE BBICIIET0  00pa3oBaHUs
(cmenuanuTeT MK MAarUCTPaTypa, B TOM YHCIe JIMIA, IMEIoIie o0pa3oBaHue, IIOMYIYeHHOe B HHCOTPAHHOM TOCYIapcTBe,
npusHaHHoe B Poccuiickoit denepanuu. (Iloctanosnenue ot 30 Host6ps 2021r Ne2122 "Ob YTBEPX/JIEHUN
ITOJIOXKEHMA O IIOAT OTOBKE HAYYHBIX 1 HAYUHO-TIEJAT'OTMYECKUX KAJIPOB B ACITMPAHTYPE

(AABIOHKTVYPE) n.4 paznena |.

2.2

Jucuunannsl (MOIY/1U) M NIPAKTHKH, A KOTOPBIX OCBOEHHe JAHHON AMCUMIIMHBI (MOYJIs) He00X0AMMO KaK

npeamecTByouiee:

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbBI
MOoAayJist)

B pe3yabTaTe ocBOeHMS TMCHUILIUHBI (MOIYJI51) 00yUaIOIIUIiCH T0/KEH

3.1

3HaTb:

3.11

(yHIaMeHTaIbHBIe CBOHCTBA U OOIIHE 3aKOHOMEPHOCTH CYIECTBYIOIINX SMHUCCHOHHBIX SBICHHH.

3.2

YMmeTh:

3.21

Ha OCHOBC U3BCCTHBIX (I)I/I3I/I‘IGCKI/IX 3aKOHOB COCTAaBJIATH YPAaBHCHMA, OIIMCHIBAIOIIUEC DJICKTPOHHBIC 1 HOHHBIC IIOTOKU B

QJICKTPUICCKUX U MAarHUTHBIX ITOJIAX.

3.3

Baaners:

331

MIPAKTUYCCKUMH HAaBBIKAMH pacue€Ta pa3IMYHbIX SMUCCUOHHBIX IIPOLECCOB B BJICKTPOHHBIX U HOHHBIX CUCTEMaX.

4. CTPYKTYPA U COEP’KAHME JUCIUAIIIMHBI (MOLY.JIST)

Kon HaunmenoBanue pa3aenoB u TeM /Buj 3anatusi/ | Cemectp / | HacoB | Komneren- | Jlutepatypa ®opma
3AHATUS Kvpc 107071 KOHTDOJIA
Pazgen 1. Beaennue.
1.1 Bsenenue. /Tema/ 5 0
1.2 Kpartkue cBenieHus o coep:kaHuM Kypca U ero 5 2 JI1.2J12.1 J12.2 3ayer
0coOeHHOCTIX. MecTo SMHUCCHOHHON 01023354
AJIEKTPOHHUKH B 00ECIICUeHHH 25
HAaYYHO-TEXHHYECKOTro nporpecca. KBaHToOBEBIE
IPEJICTABICHUS O IOBEACHUH JIEKTPOHOB B
TBEPAOM TeJle, SHEPTeTUUECKHE 30HBbI,
3aloJIHeHUEe 30H, YpoBeHb Depmu.
IToBepxHOCTHBIN MOTEHIMANBHBII Oapbep. PaboTta
1.3 /Cp/ 5 4 3ayer
21323354
25
Pazgen 2. TepmodneKTpoHHasi IMHCCHA.
2.1 TepmoanexktponHas smuccust. /Tema/ 5 0
2.2 OCHOBHOE YpaBHEHHE TEPMOIIEKTPOHHOI 5 3 JI1.2 J11.5J12.1 3auer
9MHCCHU. BIUsHHE HIEKTPHYECKOTrO TI0JIS HA TOK 2.2
SMHCCUH C OJHOPOIHON ¥ HEOAHOPOIHON 013223354
noBepxHocTy. [Tonpaska llorTkn. HopmanbeHsii 25
1 aHoManbHBIH 3¢ dext [loTTku.
TepMO3TEKTPOHHAST IMUCCHS CO CIIOXKHBIX
noBepxHOCTeH. D HEeKTUBHBIE TEPMOKATOIBI.
/JTex/
2.3 OmnpeneneHue TEPMOIMUCCHOHHBIX KOHCTAHT 5 4 J1.5 3auer
METOJIOM PETUCTPALUU TOKOB TEPMOAIIEKTPOHOB U 210523354
KOHTaKTHOW Pa3HOCTH MOTEHIHAJIOB. 25
TepMO3IMUCCHOHHBIE KOHCTAHTBI IpaHei
KpHCTAJIIOB. Pactipenenenue TepMOIIEKTPOHOB
no sHeprusM. /IIp/




2.4 /Cp/

01323354
25
Pazgen 3. ®oT03/1eKTPOHHAS IMHUCCHA.

31 dotoanexTponHas smuccus. /Tema/

3.2 OcHoBHbIE 3aKOHBI (oTo3(hdekTa. Bnusaue JI.1 J11.2J12.2 3ayer
IEKTPUYECKOTO NOJIS U TeMIIEpaTyphl Ha 30132 33 54
(hoTo31eKTpOHHYIO0 SMHUccHI0. CHIeKTpalibHBIC 25
XapaKTePUCTHKH (POTOIICKTPOHHOM IMHCcCcHU. PoJb
nossipu3aun ceeta. OcHoBbI Teopun Dayepa st
dboroaddexra. KBaHTOBO-MeXaHHUIECKAs TCOPHUS
(hoTOBO30YKICHHS DIIEKTPOHOB TBEPIOTO Tela.

/Jlex/

3.3 Pacnpenenenue (OTO3IEKTPOHOB MO SIHEPTHUSIM. JI.1 J11.2J12.2 3ayer
OddexTuBHbIe POTOKATOIBI. DMUTTEPHI C 301 32 33 54
OTPHIIATENILHBIM 3JIEKTPOHHBIM cpozcTBOM. /TIp/ 25

3.4 /Cp/

30132 33 54
25
Paznen 4. BropuuHasi 3J1IeKTPOHHAS IMHUCCHSI.

4.1 Bropuunas snexrpoHHas smuccus. /Tema/

4.2 OcHoBHBIE 3aKOHOMEPHOCTH. [Iporiecchl paccestHus JI.112.1 3ayer
NEPBUYHBIX IEKTPOHOB Pa3JIMYHOIl SHEPIUU B 301 32 33 54
TBEpPIOM TeJe. 3aBUCUMOCTb WHTETPAIbHOTO 25
K09 HIHECHTa BTOPUIHON SMHUCCHU OT YHEPTHU
MIEPBUYHBIX JIEKTPOHOB. (OKe-dJIEeKTPOHHI,

XapaKTepUCTHYECKUE MOTEPH dHEPTUU. BTopuyHas
HOHHO-3JIEKTPOHHAs dMHCcCHs. OCHOBHBIE
MEXaHU3Mbl DMUCCHUHU ITPHU HOHHOM O6Hy‘{CHI/II/I
MIOBEPXHOCTH TeJl. BTOpUYHAas HOHHO-MOHHAS
smuccus (KaToJHoe pacrbiieHue). /Jlex/

4.3 Pacrnipenenenre BTOpUIHBIX HJIEKTPOHOB TIO JIL.1J12.1 3auer
sHeprusaM. D deKTUBHbIE BTOPUUHO-IEKTPOHHbIE 01323354
kaToxbl. [ToHATHE O pasMYHbBIX BUIAAX BTOPHIHO- 25
AJIEKTPOHHOW CIIEKTPOCKOIHH, PACTPOBOH
JNIEKTPOHHOM MUKPOCKOIIHH, AU(paKIHu
9JIEKTPOHOB H ee puMeHeHnn. O0paTHoe
paccesinue nonos. /IIp/

4.4 /Cp/

21323354
25
Paznen 5. Tepmononnasi aMmuccusi.

5.1 Tepmononnas smuccus. /Tema/

5.2 TepmononHas smuccus (MMOBEPXHOCTHAS JI1.5712.1 3ayer
nonuzanys). OcHOBHOe ypaBHeHHe. /JIex/ 01323354

35

5.3 [Ipumenenne TOD B AMarHOCTUKE TOBEPXHOCTH JI1.5J12.1 3auer

TBepasix Tei. /TIp/ 2103253 54
25
5.4 /Cp/
31 52 33 B4
25
Pa3gen 6. ABT03/1eKTPOHHAA (110JIeBasi) IMUCCHS.
6.1 ABTo3nekTpoHHas sMuccus. /Tema/




6.2 OCHOBHOE ypaBHEHHE aBTOIEKTPOHHOM IMUCCUML. 5 2 J1.3711.4 3ager
[Ipo3payHOCTh MOTEHIUAILHOTO Oapbepa y 2132323 34
HOBEPXHOCTH. TepPMOaBTOAIEKTPOHHAS SMHCCHSL. 35
B3peiBHas aMuccus. ABTOMOHM3ALUS U II0JIEBOE
ncnapeHre. OCHOBHBIC 3aKOHOMEPHOCTH.

YpaBHeHHE aBTOMOHHOTO TOKa. /JIek/

6.3 DKCIIEpUMEHTAIBHOE UCCIICIOBAHUE 5 2 J1.3J11.4 3auer
aBTOJIEKTPOHHOH sMuccuu. Co3aHue 01323354
CHJIBHOTOYHBIX HCTOUHHUKOB AJIEKTPOHOB. 35
MsuoroocTpuiinble aBToKaToasl. /I1p/

6.4 /Cp/ 5 4

01323354
35
Pazgen 7. IKk303/1eKTPOHHAS IMHUCCHS.

7.1 Dk30371eKTpoHHAast sMuccus. /Tema/ 5 0

7.2 DK303JIeKTpOHHAs SMHUCCHs. Ee OCHOBHBIE 5 2 J1.2 3auer
3aKOHOMepHoCTU. TepMo- u 01323354
(dorocTuMyupoBaHHas 3k309Muccus. /Jlex/ 25

7.3 [TpuMeHeHnEe SK303MUCCHH B IUATHOCTHKE 5 2 JI1.3 3auer
IIOBEPXHOCTH TBEPIbIX Tel. /IIp/ 01323354

35
7.4 /Cp/ 5 4
01323354
35
Pazgen 8.

8.1 /Tema/ 5 0

8.2 /UKP/ 5 0,25

8.3 /3auét/ 5 8,75

5. OHEHOYHBIE MATEPHAJIbI 10 JUCHHUIIJIMHE (MOAYJIIO)

O1eHOYHBIC MaTepUalIbl IPUBEACHBI B IIPHIIOKEHUN K paboueii mporpaMMe AUCIHUIUIAHEL (M. TOKyMeHT "OleHOUHbIC MaTepratbl")

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE TUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Kommuuecto/
roJ Ha3BaHue ObC
JI1.1 |Burnep JI. P. BakyymHas u ma3MeHHast 2JICKTPOHHKaA : ydeOHoe mocodue Tomck: Tomckwmii [2227-8397,
rocymapctBenn  |http://www.ipr
b1it yauBepcutet |bookshop.ru/l
cHCTEM 3920.html
YIIPaBICHHUS H
PaanOdIEKTPOH
uku, 2007, 148 c.
JI1.2 |lynme T'.H. Bonpockl 3JIEKTPOHHBIX U HOHHBIX SMUCCHIA(BUIBI SMHuccHil) .  |Ps3ans, 2006, 5-7722-0266-
VYueb.mocodbue 84c. 91




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Kommuecrso/
roj HazBaHue ObC
JI1.3 |®Dypceii I'.H. ABTO03JIEKTpOHHAS AIMHUCCHS : y4eO. mocodue CII6.: Jlanb, 978-5-8114-
2012, 319c.: mn. |1232-7,1
JI1.4 |Eropor H.B., lllemyH |ABTO3)IEKTpOHHAS SMUCCHS. [IpHHIMIBI 1 IPHOOPH! : yueOHHK- | Jonronpyausni: |978-5-91559-
E.IL MoOHOTpadus nn 027-3,1
"UnTtemnekt",
2011, 704c.
JI1.5 |Bmagmvupos I'.T. Odusnueckas anekrporuka. U. 1. TepmoanekrponHas smuccus. : [M3a-so Cankr- |, 20
Yu4ebHO-MeToAnuEeCcKOe ocobue. IletrepOyprckoro
roc. yH-Ta,, 2007,
187
6.1.2. lonoHUTeIbHAS TUTEPATypa
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarensctBo, | Kommuectso/
roJ Ha3BaHue ObC
JI2.1 |Bpycunosckuii b.A. Kunernueckass HOHHO-3JI€KTPOHHAsI SMUCCHS M.:Oneproatom |5-283-03970-
wns3gar, 1990, 6,1
184c.
JI2.2 |Kucenes I'.JL. KBaHTOBas 1 onTHUECKAs AIEKTPOHKKA : y4el. mocodue CII6.: Jlanb, 978-5-8114-
2011, 314c. 1114-6, 1
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH "UHTepHeT"
31 |Odunmansubriit uartepHet moptan PI'PTY [anexkrponnbiit pecypce] http://www.rsreu.ru
22 |O6pasosarenbhblii mopTain PIPTY [anekrporHsiil pecype]. - Peskum nocryma: mo mapostio https://edu.rsreu.ru
93 |3nekrponnas oudauoreka PIPTY [anexkrponHslil pecypc]. - Peskum noctymna: nqoctyn u3 kopnoparusHoi cet PIPTY - o
napoutto http://elib.rsreu.ru/
D4 |OnextponHo-6ubMMOTEeYHAs crcTema IRPDOOKS [anextponHsblii pecypc]. - Pexxum mocTyma: 10CTYI U3 KOPIIOPATHBHON CETH
PI'PTY - cBOOOIHBIM, JOCTYI M3 CETH MHTEPHET- 110 Tapostro https://www.iprbookshop.ru
D5  |DnexTpoHHO-OMOIMOTEYHAs cucTeMa «JIaHby [371eKTpoHHBIH pecypc]. - Pexxum goctyna: ZocTyn U3 KOPIIOPATUBHOM CETH

PI'PTY - cBOOOHBII, TOCTYI U3 CETH MHTEPHET- 10 mapoJro https://e.lanbook.com

6.3.1 [lepeyeHb TUIEH3HOHHOI0 M CBOOOTHO PACIPOCTPAHSIEMOr0 MPOTPAMMHOI0 00ecrevyeHusi, B TOM YHcJIe 0Te4eCTBEHHOT0

6.3 Ilepeyens mporpaMMHOro odecrevyeHusi 1 UHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

MPON3BOJACTBA

HaunmenoBanue

Onucanmne

6.3.2 Tlepeuenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

AyZ[I/ITOpHaSI J10CKa

345 y4eOHO-aAMUHUCTPATUBHEIA KOPITyC. YdeOHas ayAUTOPHS JUIS IPOBEACHUS YUeOHBIX 3aHATHII Clierann3npoBaHHAs
Mmebensb (30 mecT Oe3 yyera MecTa pernoaaBaTensi);

8. METOIUYECKUE MATEPHAJIBL IO TN CLUIITIUHE (VQENHEID 000 "Komnarus "Terzop"

Meroandeckoe oOecrieueHne Wﬁ?%ﬁmﬁe&%ﬁ’oﬁﬂﬁﬂ%ﬁﬁﬂﬂbﬁja6oqeﬁ MpoTrpaMMe TUCLUIUINHBI (CM. TOKYMEHT
"Meronuueckue ykasanus'). o novcann " " _—
3ABEAYHOLLMM BukTopoBuY, 3aBeaytowmii kacdeapoit Ondd
KA®E[PbI
NOANMUCAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Myxaun
3ABEAYIOLUMM BukTopoBuY, 3aBeaytowwmii kacdeapoit Ondd
BbIMYCKAIOLLEEN
KA®E[IPbl
noanncAHO ®reoy BO "PrPTY", PIPTY, Hedenosa EneHa
HAYAJTbHUKOM OA EBreHbeBHa, HavanbHWK OTAENa acnmpaHTypbl
noAanncCAHO ®reoy BO "PIrPTY", PIPTY, Nyces Cepreii Mropesuny,
MPOPEKTOPOM [10 HP MpopekTop Nno Hay4Hon paboTe U MHHOBaLMSM
nn

170625 14-21

[pactaa noanud

(MSK)

17.06.25 14:21
(MSK)

17.06.25 21:03
(MSK)

18.06.25 11:34
(MSK)

MpocTtas noanucb

MpocTras noanucb

Mpocrasa noanucb




