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1 IIEJIM OCBOEHUA YUYEBHOM JUCHUILIAHBI

1.1 lean nucuMNJINHbI
[ensamu ocBOCHUST AUCHUTIIMHBI «DU3UUecKue OCHOBBI MUKPO- M HAHODJICKTPOHUKH)
SABJISIOTCSA (pOpMUpOBAaHHWE Yy CTYACHTOB (PYHIAMEHTAIbHBIX 3HAHUH O (PU3NUECKHUX
mporieccax B MHUKpPO- M HAaHODJEKTPOHHBIX CTPYKTypaX, a TakKe pa3BUTHE MPAKTHUUYECKUX
HaBBIKOB aHal3a W pacyéTa mapaMeTpoB MOIYNPOBOJHUKOBBIX MATEPUATIOB U YCTPOUCTB

IJI1 YCIICTHOI'O ITPUMCHCHUA B HpO(I)CCCHOHaHBHOﬁ JACATCIBbHOCTH.

1.2 3agaun IUCHHUILIHHBI
3agayaMu  HU3yYCHHUS JUCHUIUIMHBI SBISAIOTCA: H3y4YeHHE (U3UKU DJICKTPOHHBIX
MPOLIECCOB B TBEPAOM TeEJI€; NMPUHIMUIIOB ACWUCTBUSA W YCTPOWCTBA MOJIYIPOBOJIHUKOBBIX
MPpUOOPOB, SBJISIIOIIUXCA OCHOBON COBPEMEHHBIX MHTETPAIBHBIX MUKPOCXEM; B3aHUMOCBS3U
(bU3MYECKUX 3aKOHOMEPHOCTEH SBJICHHMH W TPOLECCOB B  TBEPABIX Telax ¢
AKCIUTYaTallMOHHBIMU ~ XApAaKTEPUCTUKAMU  JJIEKTPOHHBIX  MPUOOPOB;  MPUOOpETEHUE
MPAKTUYECKUX HABBIKOB BBIOOpA MOJYIPOBOJHUKOBBIX MNPUOOPOB JiE KOHKPETHBIX

HpHMGHeHI/Iﬁ Ha OCHOBC HX ITapaMCTPOB U XaPAKTCPUCTHUK.

2 MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII BO

HuctumnuHa «@Du3n4ecKkue OCHOBBI MHUKPO- W HAHOAJIEKTPOHHUKH» OTHOCHTCS K
00s3aTeNbHOM YacTu OJIOKa AUCHMIUIMH ydeOHoro miaHa. OcBoeHue oOydarouuMmucs
JUCLMIUIMHBl OMHUPAIOTCS HA 3HAHUS, YMEHHUS U HaBBIKH, NMPUOOPETEHHbIE B pe3yJbTare
OCBOEHUSI TIPEIIECTBYIONINX JUCIIUILINH:

— MaTepualbl 1 KOMIIOHEHTHI 3JIEKTPOHHBIX CPEJICTB;

— 3JIEKTPOHUKA;

— (usuveckne OCHOBBI (DYHKIMOHAIBHBIX YCTPOHCTB B  PaJMOdJIEKTPOHHBIX
CpeICTBax;

— ¢usnueckue 3PpGHeKTs B paA03IEKTPOHUKE;

— UHTETPAILHBIC YCTPOMCTBA AIEKTPOHUKH.

3HaHUA, YMEHHUS M HaBBIKH, TOJYYEHHbIE NPU OCBOCHHM JUCIUIUIMHBI, SBISIOTCS
HEOOXOUMBIMHU JJI1 OCBOCHHUS TTOCIEAYIONUX JTUCIUTLINH:

— MPOEKTUPOBAHUE U IPOU3BOJCTBO PAAUOIICKTPOHHBIX CUCTEM,;



— TEXHOJIOTUYECKHE MPOLIECCHI MPOU3BOICTBA PAAUOIICKTPOHHBIX CUCTEM,
a TakkKe IMpU TMPOXOXKJACHUH Y4YeOHOH, MPOU3BOJCTBEHHOM MPAKTUK U MpHU

BBITIOJIHEHUH BBITYCKHON KBAIM(DUKAITMOHHOM PaOOTHI.

3 KOMIIETEHIIUM CTYIAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUSI YUYEBHOW JUCHMILJIMHBI / OXKUIAEMBIE PE3YJbTATHI
OBPA3OBAHUSA U KOMIIETEHIIMKX CTYIAEHTA 1O 3ABEPIIEHUU
OCBOEHUS TPOT'PAMMBI YYEBHOM JUCHUILJIAHBI

3.1 KomnereHunu cTyaenTa, gopmMupyembie B pe3y/ibTaTe 0CBOCHUSI YUeOHOM
TUCHUTITIHHBI

N3yuenne pucuumiviHbl «DOU3WYECKHUE OCHOBBI MHUKPO- W HAHODJEKTPOHUKH)
HaIpaBJeHO Ha (POPMUPOBAHKE Y CTYJECHTOB CJIEIYIONUX KOMIETEHIUMI:

— CHOCOOEH BBISIBJISITh €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPOOJIeM, BO3ZHUKAIOUIUX B
xo/e NpodecCHoHaTbHON JEATEIbHOCTH, W MPUMEHSTh COOTBETCTBYIOIIUN (PUBHKO-
MaTeMaTUYECKUI ammapar i ux GopMalin3aiuu, aHanusa u nputsatus pemenns (OITK-2);

— CIOCOOEH K JIOTUYECKOMY MBIIUICHUI0, OOOOIICHUI0, TMPOTrHO3UPOBAHMUIO,
MOCTAaHOBKE MCCJIENOBATENBCKUX 3a/1a4 U BBIOOPY MyTEeH U JOCTHKEHUSI, OCBOCHUIO PabOTHI
Ha COBPEMEHHOM HM3MEPUTEIIbHOM, JTUAarHOCTUYECKOM M TEXHOJIOTUUYECKOM O0OpPYI0BaHUM,
WCIOJB3YeMOM JJIsl  PEIICHUS Pa3JIMUHbIX HAyYHO-TEXHUYECKUX 3a7ad B 00JacTu
PaIrO3JICKTPOHHOM TEXHUKU U MH()OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TexHosnorui (OITK-
3).

3.2 IlepeueHnb pe3yabTaTOB 00pa3oBaHusi, GOPpMUPYEMBIX TUCHUILIHHOM,
€ YKa3aHHUEM YPOBHS X OCBOCHUS

B pe3ynbraTte nzydeHus TUCIUIUIMHBI CTYJICHT JTOJKEH:

3HATH:

—  COBpPEMEHHOE COCTOsSIHUE 00acTh npodeccnonanbHoi nestenbHoctu (3-OI1K-2);

—  METOJIbl PEHICHUs 3aJay aHalIu3a U pacuera XapaKTEePUCTHK PagrO’IEKTPOHHBIX
CHUCTEM U YCTPOMCTB C MPUMEHEHUEM COBPEMEHHOI'0 U3MEPUTEIHHOTO, TMarHOCTUYECKOTO U

TeXHoJIorn4eckoro ooopynosanus (3-OIK-3);



yMeTh:

—  HCKaThb M MPEJCTaBIATh aKTyaJbHYI0 MH(OPMALUIO O COCTOSIHUU MPEAMETHOMN

obmactu (Y-OIIK-2);

- IMOArOoTaBJINBATh HAYYHBLIC HY6JII/IK3HI/II/I Ha OCHOBC PC3YyJIbTATOB I/ICCJ'IGILOBaHI/Iﬁ

(Y-OIIK-3);

BJaJ1eTh:

- HaBBIKaMH pa6OTLI 3a IICPCOHAJIIBHBIM KOMIIBIOTCPOM, B TOM YHCIIC ITaKCTaAMHU

MIPHUKJIATHBIX TIPOTpaMM JIJIsl pa3pabOoTKK U IpeicTaBicHus qokyMenTanuu (B-OI1K-2);

- HaBbIKaMM HCIIOJIb30BAHUS MCTOAOB PCIICHUA PA3JIMYHBIX HAYYHO-TCXHHYCCKHUX

3aJad B obmacTu paI[I/IOBJICKTPOHHOI?I TCXHUKHN H I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IX

texHosorui (B-OITK-3).

3.3 BocnurarejbHas padora

3a HAay4YHO-
TCXHOJIOTHYCCKOC
Pa3BUTHEC POCCI/II/I, 3a

pe3yJIbTaThI
HUCCIIENOBaHUHN "u ux
nocneacteus (B17)

Hanpasiienune/ Co3nanne yciaoBuii, | Ucnosb3oBanue BOCIIMTATEJIbHOI0

eJH olecrneynBalOLINX NOTEHUHMAJIA YYeOHBIX AU CHUILINH
IIpodeccnonabHbIH MOAY/Ib

IIpodeccuonansuoe | - GpopmupoBanue uyscTBa | 1.Mcnons3oBanue BOCIIUTATEIHLHOIO

BOCIIUTaHHUE JIMYHON OTBETCTBEHHOCTH | MOTEHIMANa JAUCLHUIUIMH MPOPECCUOHAIBHOIO

MoOIyas Ais (OPMHPOBAHMS YYBCTBA JIMYHOM
OTBETCTBEHHOCTH 3a JIOCTW)KEHHUE JMJIepPCTBa
Poccum B Beoymux  Hay4HO-TEXHMUYECKUX
CeKTopax U (PyH/IaMEHTAIbHBIX HCCIIEIOBAHHUSX,
o0ecrneunBaroIuX €e 3KOHOMHYECKOe pa3BUTHE
U BHEIIHIO 0€30IacHOCTh, MOCPENCTBOM
KOHTEKCTHOTO o0y4eHus, o0CyX/1eHUs
COLMAIBHOM M  TPAKTUYECKOM 3HAYUMOCTH
pEe3yJbTaTOB  HAYYHBIX  MCCIENOBAaHUH U
TEXHOJIOTHYECKUX pa3pabOToK.

2.Mcnonb3oBanue BOCIIUTATEIBHOTO
NOTEHIIMajda JUCHUIUIMH NpodhecCHOHATBHOTO
MoOnynas Ui (OPMHUPOBAHUS  COLMAIBHOM
OTBETCTBEHHOCTH YYE€HOTO 32  pe3yJIbTaThbl
UCCIIENOBAaHUM M HX MOCIEACTBHS, Pa3BUTHA
UCCIIEIOBATENbCKUX ~ KayecTB  IOCPEICTBOM
BBITIOJTHEHUS y4eOHO-UCCIIEI0BATEIbCKUX
3aJJaHul, OPHUEHTUPOBAHHBIX Ha H3Y4YEHHE U

NPOBEPKY HAyuyHBIX (PAKTOB, KpPUTHUECKUIH
aHaiu3 MyOnukauuii B TpodecCHOHATBHOM
oOnacty, BOBJICUEHUS B peasibHbIe
MEXIUCHUIIIIMHAPHBIE Hay4yHO-

HCCICAO0BATCIILCKUC ITPOCKTHI.

- ¢dbopMupoBanue
OTBETCTBEHHOCTHU 3a
poQeCCHOHATbHBIN

BBIOOD,
poecCuOHATILHOE

Hcnonp30BaHne BOCHHUTATENBHOIO MOTEHLIMANA
JUCHUIUIMH TPO(QECCHOHATBHOIO MOAYJS IS
(dbopMHUpPOBaHMS y CTYJIEHTOB OTBETCTBEHHOCTH
32 cBoe  HpoeccCHOHAIBbHOE  pa3BUTUE
IIOCPEJICTBOM BbIOOpA CTYJICHTaMH




pa3BUTHE U | MHAUBUAYAIbHBIX o0pa3oBaTeNbHbIX
npodeccuoHaIbHbIE TPAaeKTOpUH, OpPraHU3alMd CHUCTEMbI OOIICHUS
pemienus (B18) MEXIy BCEMH y4YaCTHHKaMH O0O0pa30BaTEIHHOTO
mpouecca, B TOM YHCIE C MCIOJIb30BAHUEM
HOBBIX HH(QOPMAITMOHHBIX TEXHOJIOTUH.
- ¢dbopmupoanue | 1.Mcnons3oBanue BOCIIUTATEIHLHOTO
Hay4HOI'0 NOTEHIMaNa  JUCHUIUTUH/MPAakTUK  "OCHOBBI
MHPOBO33pPEHHUS, Hay4HBIX HccaenaoBanuil”, «''YdeOHas mpakTHUKa
KYJIBTYpPbI noucka | (Hay4HO-HCCIlIeJoBaTeIbCKast paboTta
HECTaHJIAPTHBIX HAy4yHO- | (IIOJlyueHUE IMEPBUYHBIX HAaBBIKOB HAy4YHO-
TEXHUUYECKUX/TIPAKTHYEC- | UCCIIEA0BATEIbCKOM paboThl)" TUIS:
KHX pemieHui, | -  (HOPMUPOBAaHHMS  TNOHUMAHHS  OCHOBHBIX
KPUTHYECKOTO MNPUHIMIIOB U CIOCOOOB HAYYHOTO IO3HAHHS
OTHOIIECHHUS K | MUpa, pa3BUTUS MCCIEAOBATEIbCKUX KAuecTB
UCCJIEIOBaHUSIM CTYJIEHTOB TIOCPEJCTBOM HX BOBJICUYEHHUSA B
JDKEHAay4YHOT O TOJIKA | UCCIEA0BATEIbCKUE IIPOEKThl 1O 00JacTIM
(B19) Hay4HbIX HCCIIEJOBAaHUN.
2.Mcnonp3oBaHue BOCIIUTATEIILHOTO
MOTEHIIMala TUCIUIUIMH/TIpaKTUK "BBeneHue B
CHEIUAIBHOCTD", "OcHOBBI Hay4HBIX
uccienoBanuii", "YuebHas mnpakTuka (Hay4HO-
HCCIIeI0BaTENIbCKast paborta (momyuenue
MePBUYHBIX HaBBIKOB Hay4yHO-
HCCJIeIOBATEIBCKOM paboTsl)" TUIS:
- (QopmupoBaHUST  CHOCOOHOCTH  OTIENSTH
HACTOAILIME  HAYYHbIE  HMCCIEAOBAHUA  OT
JHDKEHAyYHBIX TOCPEACTBOM IPOBEICHHUS CO
CTyJEHTaMHM 3aHATUH U peryjsipHbIX Oecen;
- (opMHpOBaHHUS KPUTUYECKOTO MBIIIICHHUS,
YMEHMUSI paccmarpuBarh pa3iauyHbIe
UCCIIEIOBAaHUsI ~ C  OKCIEPTHOW  IMO3ULUU
MOCPEACTBOM  OOCYXACHHS CO CTyIEHTaMH
COBPEMEHHBIX HCCIIEJOBAHUN, HCTOPHUUECKUX
IPENNOCBUIOK  MOSIBJICHHUS TEX WIM  HWHBIX
OTKPBITUIA U TEOPHIA.
- ¢dopmupoBanue | 1.Mcnonb3oBanue BOCIIUTATEIBHOTO
HABbIKOB KOMMYHHUKAIIUH, | IOTEHIMANA JUCHUIUIMH NPOPEeCCHOHAIBHOIO
KOMaHAHOW paboThl U | MOAYJS JUIsl PA3BUTHSI HABBIKOB KOMMYHUKAIIUU,
nmunepctsa (B20); KOMaHJIHOM pabOThl M JIMJIEPCTBA, TBOPUECKOTO
- (dbopMUpOBaHUE | HH)XEHEPHOTO MBIILUICHMUS], CTPEMIICHHUS
CIIOCOOHOCTH U | cieoBaTh B MPO(ECCHOHATIBHON NIEeATENbHOCTH
CTPEMJIEHUS CIIEAOBAaTh B | HOPMaM MIOBE/ICHNUS, o0ecreYnBarOIUM
npodeccun HOPMAaM | HPaBCTBEHHBIN Xapaxrep TPYIOBOM
MIOBE/ICHNUS, JEeSATEIbHOCTH M HECIyeOHOro TOBeAEHus,
o0ecrneunBaroIIuM OTBETCTBEHHOCTH 3a MPUHATHIE PEIICHUS Yepes3

HpPaBCTBEHHBII XapakTep
TPYIOBON  JEATEINBHOCTH
u HECITY’)KeOHOTO
nosenenus (B21);

- ¢dbopmupoBaHue
TBOPYECKOTO
WHXEHEepHOTro/mpodec-
CHOHAJIBHOTO MBITIIICHHS,
HaBBIKOB  OpraHM3alluu
KOJUIEKTUBHOMN
NPOEKTHOHN JeATeIbHOCTH
(B22)

MOJATOTOBKY TPYMIOBBIX KYpPCOBBIX pabOT U
MIPAaKTHYECKUX  3aJaHMM, pelleHue KeHcoB,
MPOXO0XKIEHHE MPAKTUK U oarotosky BKP.
2.Mcnons3oBadue BOCIIUTATEIILHOTO
MOTEHIIMaNda JUCHUIUIMH TPOo(hecCHOHATBEHOTO
MOMIYJIS JJIST:

- (hopmMupoBaHHUs MIPOU3BOJICTBEHHOTO
KOJUICKTUBH3Ma B XOJE€ COBMECTHOTO DPEIICHHS
KaK MOJEJIbHBIX, TaK U MPAKTUYECKUX 3aJay, a
TakKe TYyTeM TMOJKPEIUICHHE palioOHaIbHO-
TEXHOJIOTHYECKNX HaBBIKOB B3aMMOJICHCTBUSA B
HpOCKTHOfI ACATCIIPHOCTHU DMOIMOHAJIBHBIM
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ahdexTom YCTEIIHOTO B3aUMOJICHCTBUS,
OLIyIIEHHEM pocTa o0miei 3¢ (HeKTUBHOCTH TPU
pacrpesielleHuu IPOEKTHBIX 3ajga4 B
COOTBETCTBUU c CHJIBHBIMU
KOMIIETEHTHOCTHBIMM M 3MOLIMOHAJIbHBIMU
CBOMCTBAMM YJICHOB IIPOECKTHOW I'PYIIIIBIL.

- ¢dopmupoBanue | Mcronbp3oBanue BOCHHUTATENLHOTO MOTEHIIMAIA
KYJIBTYpPbI JUCIUIUIMH TPO(EeCCHOHATBHOTO MOIYJS s
UH(POPMALIMOHHOM dbopmupoBaHus 0a30BbIX HaBbIKOB
6e3onacHoctH (B23) HH(pOpMaAITMOHHOM 0€301acHOCTH yepes
M3Y4EHHUE MTOCIEACTBUM XalaTHOrO OTHOIIEHHUS K
pabore ¢ UHGOPMALMOHHBIMU CHUCTEMaMH,
0a3amMu  JaHHBIX  (BKJIIOYAs IEPCOHANbHBIC
JaHHbIE), npueMax u MeTOo1axX
3JIOYMBIIUIEHHUKOB,  [OTEHLIMAJIbHOM  YpOHE
M10JIb30BATENISIM.
YI'HC 11.00.00 | 1. Hcnonp3oBanue BOCIIUTATEIBHOTO
«JIEKTPOHMKA, MOTeHIKa a MPOPMIbHBIX TUCIHUILUIUH "OCHOBBI
PagHOTEeXHUKA M | KOHCTPYUPOBAHUSI ~ DJIEKTPOHHBIX  CPEACTB",
CHCTEMBbI CBSI3U»: "CxeMO- ¥ CHCTEMOTEXHHUKA 3JIEKTPOHHBIX
- ¢dbopmupoBanue | cpeacts”, "TexHonorus IIPOU3BOJCTBA
HaBBIKOB KOMMYHMKALUU | 3JIEKTPOHHBIX  cpencts”, "KoHcTpynpoBaHue
Y KOMaHJHOM paOOThl IPHU | MEXaHU3MOB W HECYIIMX  KOHCTPYKIUU
pa3paboTKe AJIEKTPOHHBIX | PAAMOAICKTPOHHBIX cpencts",
cpencts (B27); "KonctpynpoBanue neranen u y3JI0B
- (dhopMUpOBaHHE | PAAMOAIEKTPOHHBIX CPEICTB» TUIS
KyJIbTYypbl 0Oe30macHocTU | popMHpOBaHUS npodeccuoHanbHOM
npu pabote B | KOMMYHHUKallMK, a Tak)Ke MPUBUTHUS HABHIKOB
AJIEKTPOMOHTAXHON U | KOMaHIHOH pabOThl 3a CYET HCIOIb30BAHMS
ANEKTPOPATUOMOHTAKHON | METO/I0B KOJIJIEKTUBHBIX (JOPM IMO3HABATEIHHOU
nabopatopuu (B28) JIeATEeTLHOCTH, KOMaHJTHOT'O BBITIOJTHCHUSI

yueOHBIX 3aJlaHuil 0 pa3paboTKe IITEKTPOHHBIX
CPE/ICTB, KYPCOBBIX PaOOT/MPOEKTOB M 3aIIUTHI
WX pe3yNbTaTOB;

2. Hcnonp3oBanue BOCIIUTATEILHOTO
MOTEHIIMala y4eOHONW MPAKTUKH U MPOQHUILHOMI
TUCHUTUTAHBI  ""TeXHONIOTHUs  MOBEPXHOCTHOTO
MOHTaxa" ansg  (GOPMUPOBAHUA  KYIbTYphI
0€30MacHOCTH MPU padOTe B AIEKTPOMOHTAXKHOM
U DIEKTPOPAAUOMOHTAXHOW JTabopaToOpuu uepe3
BBITTOJIHEHHUE CTYJCHTAMH MIPAKTUIECCKIX
3aJaHuH.




4 COOJEP)KAHHUE U CTPYKTYPA JUCHUIIVINHBI

enuHuIbl, 108 gacos.

06111351 TPYAOCMKOCTb JHUCHUIIIIMHBI B 8 CEMCCTPE COCTABJIACT 3 3a4yeTHbIC

Bunel yuebHoi
NESITeTbHOCTH, BKITFOYAst
CaMOCTOSTEIIbHYIO padoTy Texymmii ATTecTamust
No = CTYICHTOB U TPYA0E€MKOCTb KOHTPOJIb pasaena Make.
i Paznen = ( ) yCIIEBAEMOCTH Oa 3a
n/a (5 B Hacax (menens
yaeOHOU T (menens, ’ paznen®
= 2, Bl 5 8 (opma)
JIUCLIUILINHEI = | g 5| 4 E| 8 8§ dhopma)
5 |R gl &% 26
= e, el U =
8 cemectp
1 Paznen 1 1-4 8 - 8 8 YO1-2 T1-4 10
2 Pa3nen 2 5-9 10 - 10 10 YO2-7 KP1-9 15
3 Pasnen 3 10-13 8 - 8 8 V0O3-11 T2-13 10
4 Paznen 4 14-18 10 - 10 10 J131-16 KP2-18 15
Uroro 36 36 36 50
3auer ¢ oneHKon - 50
Hroro 3a cemectp 100
4.1 Conep:xaHue JeKIUM
Pazgen 1. OOmas XapakTepUCTUKA MHMKPO- W HAHODJISKTPOHUKH. DJIEMEHTHI

KBAaHTOBOUW MEXAHUKH.

Tema 1.1. OCHOBHBIE 3Tanbl pa3BUTHS JIEKTPOHUKH.

Tema 1.2. Onpenenenre 1 TEPMUHOIOTUS MUKPOIJIEKTPOHUKH.

Tema 1.3. OCHOBHBIE HAIIPaBIICHUS PAa3BUTHUS AJIEKTPOHUKHU.

Tema 1.4. BonHOBBIE CBOMICTBA MUKPOYACTHILI.

Tema 1.5. BonnoBoe ypaBaenue lllpenunrepa.

Tema 1.6. [Ipumenenne ypaBuenus Llpennnrepa.

Pasaes 2. 30HHASA TEOPUS TBEPIBIX TEJ. DIEMEHTHI (DU3NYECKON CTATUCTUKH.

Tema 2.1. O60011€CTBICHUE 3JIEKTPOHOB B KPUCTALIE.

Tema 2.2. 30HHBIN XapaKTep SHEPTETUUECKOTO CIIEKTPa ANEKTPOHOB B KPUCTAILIE.




Tewma 2.3. 3anonHeHUe 30H 3JEKTPOHAMU U SJIEKTPUUYECKHE CBOMCTBA TBEPABIX TEJ.

Tema 2.4. IlonsiTue o AbIpKax; MPUMECHBIE YPOBHHU B MOJIYIIPOBOJHUKAX.

Tema 2.5. CriocoObl ONUCaHUs COCTOSTHUS KOJUIEKTUBA YaCTHII.

Tema 2.6. HeBbIpOKI€HHBIE U BHIPOXKICHHBIC KOJUICKTHUBBI YACTHII.

Tema 2.7. Knaccuueckast 1 KBAaHTOBasi CTATUCTUKH.

Tema 2.8. @yHKuus pacnpeneieHus. PacnpeneneHue 3JI€KTPOHOB B METAJUIE IPH
a0COJIIOTHOM HYJIE.

Tema 2.9. Bausaaue temnepatypsl Ha pactipenesienue @epmu-Jupaka.

Tema 2.10. Custue BoipoxeHuA. OYHKIUS pacnpeaeraeHus A BBIPOKICHHOTO ra3a
0030HOB.

Tema 2.11. CtaTuctuka HOCUTENEH 3aps/ia B HOJIYIIPOBOJHUKAX.

Tema 2.12. Tlonoxxenue ypoBHA DepMH U KOHIIEHTpaLUHs CBOOOJHBIX HOCHTEJNEH

3apiaaa B COOCTBEHHBIX U IMPUMCCHBIX ITIOJIYIIPOBOIHHKAX.

Pasnea 3. M30bITOYHBIE HOCUTEIN TOKA B IMOJYIPOBOAHUKAX. KOHTAKTHBIE SBICHUS.

SHGKTDOHHBIC IIPOLCCChI HA ITOBECPXHOCTH ITOJIYIIPOBOAHHUKA.

Tema 3.1. IIpoBoAMMOCTH ¥ TOABUKHOCTH HOCUTEJIEH TOKA.

Tema 3.2. MexaHu3msbl paccesiHusl CBOOOJHBIX HOCUTENEH 3apsija.

Tema 3.3. IIpumMecHasi mpOBOAMMOCTD MOJIYITPOBOIHUKOB.

Tema 3.4. [Iluddpy3noHHBII TOK B MOTYIIPOBOJIHUKAX.

Tewma 3.5. I'eneparus u pekoMOUHAIMsI HEPABHOBECHBIX HOCUTENEH 3apsiaa. Bpems ux
KU3HH.

Tema 3.6. [TorynpoBOJTHUKOBBIE ICTOYHUKH CBETA U JIA3EPHI.

Tema 3.7. YpaBHEHHE HENPEPHIBHOCTH.

Tema 3.8. luddy3ronnas gjirHa HOCUTENECH.

Tema 3.9. Bupl 351eKTpUUYECKUX KOHTAKTOB.

Tema 3.10. KoHTakT moaynpoBOJHHKA ¢ METAIUIOM. BbINpsMIIeHHE HanpsKEHUsS Ha
KOHTAaKT€ MOJYNPOBOJAHUKA C METAJIIOM.

Tema 3.11. OMU4eCcKHil KOHTAKT.

Tema 3.12. KoHTaKT IBYX NMOJYNIPOBOJHUKOB C PA3JIUYHBIM THIIOM ITPOBOJAMMOCTH.

Tema 3.13. EMkocTs niepexona. [Ipo6oit p-n-nepexoa.

Tema 3.14. TyHHenbHBIC U OOpAIIEHHBIC TUOIBI.



Tewma 3.15. Dddext ['anHa.

Tema 3.16. bunonsipublii TpaH3UCTOP.

Tema 3.17. UneanbHas 1 peasibHasi TOBEPXHOCTH MOIYITPOBOAHUKA.

Tema 3.18. beicTpble M MEITIEHHBIE TOBEPXHOCTHBIE COCTOSHHUSL.

Tema 3.19. 3oHHas MOJETb TOBEPXHOCTH MOJIYIIPOBOJHUKA.

Tema 3.20. DddexT moms.

Tema 3.21. BonbsT-dapagusie xapakrepuctuku M/AI1-cTtpyxTyp.

Tewma 3.22. TlonynpoBOAHUKOBBIE TPUOOPHI, pabOTaIOIME HA OCHOBE MOBEPXHOCTHBIX

s dexTos.

Paznen 4. OcobenHocTH d)I/ISI/ILICCKI/IX IIPOHNCCCOB B HAHOPA3ZMCPHBLIX CTPYKTYpPAX.

Du3NYECKUEe OCHOBBI MCTOOAO0B (bODMI/II)OBaHI/IH 00BEMHBIX 00JIacTei HHTCTPAJIBHBIX CXCM H

HUX 3JICMCHTOB.

Tema 4.1. M3MeHeHne »HEPreTUYECKOrO CIIEKTpa HOCUTENEH 3apsAla B KBAaHTOBO-
pa3MEPHBIX CTPYKTypax.

Tema 4.2. YcioBust HaOMIOJ€HUS] KBAHTOBBIX Pa3MEPHBIX 3(PPEKTOB.

Tema 4.3. CTpyKTypbI C IBYMEPHBIM JIEKTPOHHBIM I'a30M.

Tema 4.4. CTpyKTypbl C OHOMEPHBIM IEKTPOHHBIM T'a30M.

Tema 4.5. CTpyKTypblI ¢ HYJIbMEPHBIM AJIEKTPOHHBIM T'a30M.

Tema 4.6. CTpyKTypbI C BEPTUKAIBHBIM IIEPEHOCOM.

Tema 4.7. JlerupoBaHue MNOJYIPOBOJAHUKOBBIX MaTepuaioB. MeTOIbl JIETUPOBAHUS
ITOTYTIPOBOJHUKOB.

Tema 4.8. dusnueckue ocHOBHI nporiecca auddy3uun. 3aKoHbl UG y3un.

Tema 4.9. ®usuyeckre OCHOBBI METOAAa HOHHOrO JierMpoBaHus. Pacmpenenenue
KOHIIEHTpAaLUHU ITPUMECEN B MIOHHO-JIETUPOBAHHBIX CIIOSIX.

Tema 4.10. ®usznyeckre OCHOBBI IMPOLECCOB AMUTAKCUHU. MOJEKYISPHO-ITyUYeBas
snuTakcus. ['azoda3Has anuTaKCus U3 METATIOOPTAHUYECKUX COETMHEHUM.

Tema 4.11. Meroas! nutorpaduu. Hanorexunonorus.



4.2 TeMmaTu4yecKkuii IJIaH NPAKTHYECKUX PadoT

1. AHanu3 u3MeHEeHHs JeOpOMIEBCKOW MJUHBI BOJHBI MPU H3MEHEHUHM HHEPTUU
YaCTHIIBI.

2. Pacu€rt muiMHbI BOJHBI MOJICKYJI Ta3a MpHU 33JJaHHOW TeMIepaType.

3. Omnpenenenrie COOCTBEHHON KOHIIEHTPAIMU AJIEKTPOHOB JIJISi TEPMaHUSI U KPEMHUS
MIpY 33JJaHHOU TEMIIEPAType

4. Pacu€T KOHIEHTpAllMd OCHOBHBIX M HEOCHOBHBIX HOCUTENEH B MPUMECHBIX
MOJIyIIPOBOTHUKAX

5. Ompenenenue moyIoxkeHUs1 ypoBHI DepMu B ero 0ToOpakeHNE Ha dHEPTETHICCKOU
auarpaMmme.

6. IloctpoeHune SHEpreTMUECKUX 30H s COOCTBEHHBIX M  MPUMECHBIX
MOJTYTIPOBOTHUKOB.

7. AHanu3 BIMSIHUSL TEMIIEPATYpPbl U KOHIIEHTPAIMU MPUMECEH Ha MOJIO0KEHUE YPOBHS
depmu.

8. Pacuér ynmenpHON MPOBOAMMOCTH TOJYMPOBOIHHKA C YYETOM KOHIICHTpPAIUU H
MOJIBU’KHOCTH HOCHUTEIEH.

9. Pacu€r BpeMeHHM KHU3HM HOCHUTEICHM B 3aBUCHMOCTH OT KOHIICHTPAIHH

pCKOM6I/IHaLII/IOHHI>IX LOCHTPOB.

4.3 CamocTtosiTeibHasi padoTa CTY/A€HTOB
CaMOCTOATENBHOE N3YUYEHHUE JIEKIIMOHHOIO MaTeEpHUalIa 0 TEMAM:
1. Konuenuus BoiHbI e bpoitnis u e€ pu3ndeckuil CMbICI;
2. AHanu3 cTallMOHAPHOTO U HecTallMoHapHoro ypaBHenuit lpénunrepa,
3. DHepreTnyeckue YpOBHM YACTUIBI B MPSIMOYTOJbHOM IOTEHIMAIBHON sMe
KOHEYHOU IyOuHBI,
4. ®usndeckas mpupoja TYHHETHOTO 2 deKTa,
5. Onpenenenne noHATUA 3PPEKTUBHON MACCHI JIEKTPOHA U IBIPKHU;
6. CBs13b 3P heKTUBHOM MacChl C KpUBU3HOW SHEPTeTUYECKUX 30H;
7. Ananu3 BAX p-n-nepexopa (uaeann3vupoBaHHON U pealibHOM);
8. MexaHu3Mbl paccessHUsl HOCUTeseH 3apsia (Ha mpuMecsx, Ha OHOHAX U T.11.);
9. BnusiHue TeMrepatypbl U HaNpsDKEHUs] HA TYHHEJbHbIE TOKH,

10. IlepcrieKTUBBI MPUMEHEHHS TYHHEIBHBIX CTPYKTYP B HAHORJIEKTPOHUKE.



5 OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

B cooTBeTcTBUM € KOMIIETEHTHOCTHBIM IIOJIXOJIOM BBITYCKHUK BYy3a JOJKEH HE
IpOCTO 00JajaTh OIpEeJAeICHHON CyMMOW 3HaHHMM, a yMETh IpPH IOMOIIM ATHUX 3HAHUN
peraTh KOHKPETHBIC 3a/1a91 TIPOU3BOJICTBA.

VYuuteiBas TpeboBanus OC HUAY MUHUOU BO mno cnemumansHoctu 11.05.01
«PaarosIeKTPOHHBIE CHCTEMBl W KOMIUICKCHD», pean3aliis KOMIETEHTHOCTHOTO IMOAXOAa
JOJDKHA TIPEAYCMaTpUBATh IIUPOKOE HCIOJIb30BAaHUE B YYEOHOM TIPOIECCE AKTUBHBIX H
UHTEPAKTUBHBIX (OPM IPOBEICHUS 3aHATUH B COUECTAaHMHM C BHEAyJUTOPHOH paboTON ¢
11eJIbI0 (POPMUPOBAHUS U Pa3BUTHS MTPO(PECCHOHATBHBIX HABBIKOB O0yYarOTITNXCS.

JlekImmoHHBIE  3aHATUS TMPOBOJATCS B CHCHUATU3UPOBAHHON  ayJIUTOPUU  C
MIPUMEHCHUEM MYJIbTUMEIUNHOTO IMPOEKTOpa B BHUIAC YYCOHOM Ipe3eHTAIMU. Y4eOHBIC
MaTepHaibl TPEIBABISIOTCS OOYUYAIOMUMCS 11 O3HAKOMJICHHS M HW3YYCHUS, OCHOBHBIC
MOMEHTBI JISKITMOHHBIX 3aHATHH KOHCIEKTUPYIOTCA. OTAENbHBIC TEMbI MPEAJaraloTcs st
CaMOCTOSTEIILHOTO U3YYCHHS C 00S3aTSIIBHBIM COCTABICHHEM M KOHTPOJIEM KOHCTICKTA.

[IpakTrueckne 3aHATHS TPOBOMATCS TAKXKEe C MPUMEHEHHEM MYJIbTHUMEIUHHOTO
MIPOEKTOpPa C Pa300pOM TUIOBBIX PEIICHUM.

Tekymuii KOHTPOJb 3HAHWW CTYAEHTOB IO OTACJIBHBIM pasleilaM M B LEJIOM IO
JUCIUTUIMHE TIPOBOJUTCS B (DOPME KOMITBIOTEPHOTO MJIM OYMaKHOTO TECTUPOBAHMS, a TAaK)Ke

BBIITOJIHCHUEM CaMOCTOATCIBHBIX pa60T 110 PpCUHICHMIO 3a/1a4v.

6 OLHEHOYHBIE CPEIACTBA JJiId TEKYIIETI'O KOHTPOJIA
YCHOEBAEMOCTH, MNPOMEXYTOUHOM ATTECTAIIMM TI0O WTOTAM
OCBOEHUA JNCHUAIIJIMHBI 1 YYEBHO-METOJANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

@DOHJ| OLIEHOYHBIX CPEACTB MO3BOJSET OLIEHUTHh 3HAHMS, YMEHUS, HABBIKA U YPOBEHb
MPUOOPETEHHBIX KOMITETeHIINNA. DOH]T OIIEHOYHBIX CPEACTB MO JUCIUTIIMHE BKIFOYALT:

6.1 KoMIuIekT 3aaHuil AJ1s1 TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH.

6.2. O1ieHOYHbIE CpEeJICTBA JJIsl POBEACHUSI TPOMEKYTOUYHOM aTTECTALINH.



7 YYEBHO-METOJIUYECKOE U HTH®OPMAILIMOHHOE
OBECIIEYEHMUE JJUCHUIIJINHBbI
7.1 OcHOBHasI IUTEPATYypa

1. Jomomatos, M. 10. dusndeckue 0CHOBBI HAHOAICKTPOHHUKHU: YUYCOHHK JIJIS BY30B /
M. 1O. JonomaroB, P. 3. baxtuszun, T.W. HlapunoB.— MockBa: M3marensctBo HOpaiit,
2025. — 173 c.— (Bricmmee o6OpazoBanue). — Tekcr: anekTpoHHbI // OOpazoBarenbHas
mwiatdopma FOpaiit [caiit]. — Pexum moctyna: https://urait.ru/bcode/588941.

2. AceeB, A.Jl. IlonynpoBOJHMKHM M HAHOTEXHOJOTMH: YYEOHUK JUIS BY30B /
A. JI. AceeB. — Mocksa: UznarensctBo FOpaiit, 2025. — 152 c. — (Bricmee oOpa3oBanue). —
Texcr: osnextponnbit // OOpazoBatenbHas 1uiargopma FOpait [caiit]. — Pexum
noctyna: https://urait.ru/bcode/568929.

3. Komuccapos FO. A. OCHOBBI 3J€KTPOTEXHUKH, MUKPODJIEKTPOHUKH U yIPABICHUS:
yueOHuk ans By3oB / FO. A. Komuccapos, JI. C. I'opaees, /1. I1. Benr, I'. U. baGokun. — 2-¢
u3n., ucnp. u jgom. — MockBa: M3marensctBo IOpaiit, 2025.— 601 c.— (Bsicmee
obOpazoBanue). — Tekct: anextpoHHbI // OOpazoBarenbHas miatrgopma IOpaiiT [cailT]. —

Pexum noctyna: https://urait.ru/bcode/587298.

7.2 lonoJIHUTEIbHAS JINTEPATYPa

1. Tynses 1O.B. OcCHOBBI KOHCTpYMpPOBAaHHS M TEXHOJOTMU IPOU3BOJACTBA
PaIMOIEKTPOHHBIX CpeAcTB. IHTerpaibHble CXeMbl: YUYCOHUK JJIs1 BY30B / MOJ penaxiyen
1O. B. I'ynseBa. — MockBa: UsznmatensctBo  FOpaiit, 2025.— 460c.— (Bsicuiee
obOpazoBanue). — Tekct: anexTpoHHbI // OOpazoBarenbHas miargopma IOpaiiT [cailT]. —
Pexum noctyna: https://urait.ru/bcode/584044.

2. IInotnuxoB, I'. C. MHUKpPOSJIEKTPOHHUKA: OCHOBBI MOJICKYJSIPHOM AJIEKTPOHUKH:
yueOHuk mis By30B / I'. C. [ImoTHukoB, B. b. 3aiines. — 2-¢ u3a., ucnp. u gom. — Mocksa:
N3narensctBO FOpaiit, 2025. — 166 c. — (Bricmiee oOpa3oBanue). — TekcT: 3IeKTPOHHBIH //
OG6pazoBatenbHas matdopma Opaiit [caiiT]. — Pexum

nocryma: https://urait.ru/bcode/585474.
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8 MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

Kaouner DJICKTPMYECKMX MAIIMH W anlapaToB  JUISL  OPOBEACHUS JICKUUMKW M

OPAKTHUECKUX 3AHITHIL:

Hoctyn k cetn UHTEpHET;

KoMruiekT My IbTUMEINITHOTO 000Py10BaHUS:

[IpoekTop Epson;

DKpaH HaCTECHHBIN;

Hoyt6yx Lenovo IdeaPad 570 15.6" ¢ BO3MOXXHOCTHIO TOIKIIOUCHUS K CETH
«uTepuer» (obecrieyeH JUIIEH3UOHHBIM U CBOOOJIHO PACHPOCTPAHSIEMBIM MPOrPAMMHBIM
o0Oecrie4eHrneM, B TOM YHCIIE OT€YECTBEHHOTO IPOU3BOICTBA);

Kommiexkt yuebHOoro obGopymoBaHuss «OCHOBBI — SJEKTPUUECKUX MAIlUH U
ANEKTPONPUBOAA» — 3 IIT.;

Kommekt yueOHOro 060py1oBaHus « IIEKTpUUYECKUE anmnapaTsl» — 3 IIT.;

Crou npenonaBares;

Cryn npenonaBaTens;

Cronel yuennueckue — 12 mr.;

Crynps yueHnueckue — 24 mr.

[ToMerienue st caMOCTOSITEILHOU PAOOTHI.

bubmoreka TTU HUAY MUODU, yutanbHbli 3a1 ¢ BBIXOJOM B ceTh MHTepHET U
oOecrieueHrneM JI0CTyIa K AJIEKTPOHHON WH(GOPMAIITMOHHO-00pa30BaTebHOM Cpeie:

[lepconanbubiii  koMmmbloTep  (oOecreyeH  JMIEH3UOHHBIM W CBOOOJHO
pacrnpocTpaHsieMbIlM MPOTPaMMHBIM OO€clieyeHHeM, B TOM YHCIE OTEUYECTBEHHOTO
npou3BojicTBa) — 10 mwit.;

[IpoekTop;

OKpaH;

ITpuntep;

BricraBounsie mkadbl — 4 mT.,

Cronbl yueHnueckue — 12 mr.,

Crynbs yueHnueckue — 24 mr.



