MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN

OEJNEPAJBHOE I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET
NMEHU B.®. YTKHHA"

COI'TTACOBAHO YTBEPXIAIO

3aB. BEIMYCKAIOIICH Kadeaphl

3auer "@Ou3nKa HEYNOPAAOUYEHHBIX MOJYIPOBOJHUKOB"

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO03JIEKTPOHUKH

Y4eOHblii man 1.3.11._06_26_00.plIx
1.3.11. ®u3uka DOIyIpPOBOIHUKOB

dopma 00yueHHS o4Hast
O061mas TpyIoeMKOCTh 2 3ET
PacnpenesieHne 4acoB JHCHHILIHHBI 0 ceMeCTpaM
Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit I PIT I PIT
Wnas koHTaKTHASA 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 0,25 10,25 0,25 10,25
KonrakrHas pabora 0,25 10,25 0,25 10,25
Cam. pabora 18 18 18 18
Yacel Ha KOHTPOJIb 53,75 | 53,75 | 53,75 | 53,75
Uroro 72 72 72 72

r. Pa3ann



[Iporpammy cocraBui(u):

K.M.H., 00Y., Buwunsrxoe Huxonaii Braoumuposuy;0.¢h.-m.u., 3as. kagh., Jlumeurnos Braoumup I'eopeuesuy

Pabouas nporpamMma JUCIUIITHHBL

3adyer "®uznka HeynopsaA104YeHHBIX MOJTYNPOBOIHUKOB"

paspaborana B coorBeTcTBUM ¢ PI'OC BO:

OI'T k cTpyKType IpOrpaMM IOATOTOBKH HAYIHBIX U HAYYHO-TIEAArOTMYECKUX KAaJPOB B aCIUPAHTYpE (ATBIOHKTYpPE), YCIOBHIAM UX
peann3alyy, CpoKaM OCBOCHHUS 3THX MPOrPaMM C yIETOM Pa3IHYHBIX (opM 00ydeHus, 00pa3oBaTeIbHBIX TEXHOIOTHH 1
0COOEHHOCTEH OTAENBHBIX KaTerOpHii aclIMPaHTOB (aABbIOHKTOB) (pruka3 MuHoOpHayku Poccun ot 20.10.2021 1. Ne 951)

COCTaBJIEHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
1.3.11. ®uzuka momymnpoBOJHIKOB
YTBEPXKICHHOrO y4€HbIM coBeToM By3a oT 13.03.2026 npotokon Ne 8.

PaGouas nporpamma onoOpeHa Ha 3acegaHuu Kadeapsl
MuKpo- 1 HAHOJIEKTPOHUKH

IIporokon ot 15.05.2026 . Ne 5
Cpoxk npetictBust nporpammbl: 2026 - 2030 yu.r.
3aB. kadeapoii JlursunoB Bnagumup ['eopruesuu



Busuposanue PII/] a5t ucno/IHEHHsI B 04epeIHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronaenns B 2027-2028 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 20271, Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
ucnonHeHus B 2028-2029 yueOHOM rojly Ha 3aceqaHun Kadeapbl
Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
PaGouas mporpamma rnepecMoTpeHa, 00CyKIeHa 1 0100peHa JUIst
ucrnonHeHus B 2029-2030 yueOHOM roay Ha 3aceJaHuu Kadeaphl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

Busuposanue PII/] a5t ucno/iHeHNsI B 04epPeIHOM y4eOHOM roy

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronaenns B 2030-2031 yueGHOM roay Ha 3aceIaHnnu Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2030r. Ne

3aB. kadenpoit




1. IEJIUX OCBOEHUSA JUCHUIIJIUMHBI (MO Y JIA)

1.1 | Llenbro OCBOCHHS AMCUMILTHHBL ABISIETCS OPMUPOBAHKE YriyOJNCHHBIX 3HAHUN M YMEHUH B 00JIaCTH aKTyaJIbHBIX

(I)I/ISI/I‘ICCKI/IX HpO6J’IGM u TeHZ[eHIII/Iﬁ Pa3sBUTUA (1)I/IBI/IKI/I 1 TCXHOJIOI'MH HEYNIOPAJOUYCHHBIX MaTE€pHUaJIOB IJI1 CO3TaHUA
DJIEMCHTOB, HpI/I60pOB u ychOﬁCTB TBep,E[OTeHLHOP'I DJICKTPOHUKU U HAHOSJICKTPOHHUKHU.

1.2

3agauu:

1.3

- 00y4eHHe MPEICTABICHHUSAM O KIACCH()UKALIMN U TEXHOIOTUH TTOMYYCHUSI HEYIOPSIOUCHHBIX TIOIYIIPOBOIHAKOBBIX
MaTepHaIIOB,;

1.4

- O6y'{€HI/Ie NpeaACTaBJICHUAM O (bnmqecxnx SABJICHUAX B HCYNIOPSAAOYCHHBIX MaT€pUaliaX U CTPYKTypax Ha UX OCHOBE U
(1)I/ISI/I‘IGCKI/IM NnpuHOUIIaM (1)yHKI_II/IOHI/Ip0BaHI/I$I HpI/I60p0B Ha OCHOBE HCYIIOPSAAOYCHHBIX MMOJYIIP OBOJHHUKOB.

2. MECTO JUCHHUIIIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

Hux (pazgen) OIL: | 2.3.7

2.1

TpedoBaHus K NpeABAPUTEILHOIl MOATOTOBKE 00y4aloNIerocs:

211

KOHCprPIpOBaHI/Ie MHUKPO- 1 HAHOCUCTEM

2.1.2 | MuKpOCXeMOTEXHUKA

2.1.3 | IIpoueccyl MHKPO- M HAHOTEXHOJIOTHH

2.14

COBpeMCHHBIe TBEPAOTCIIBHBIC NaTYUKU

2.15

CxeMOTeXHHKa MUKPO3JIEKTPOHHBIX YCTPOICTB

2.16

TeroBbie MIPOLECCHI B JICKTPOHUKE

2.1.7

TexHomorust u3enuit MUKpO- U HAaHODJIEKTPOHUKU

2.18

DIIeMEHTHI BHEKTpOHHOﬁ TCXHHUKHU

2.1.9 | MndopMaLiiOHHbIE TEXHOIOTHH

2.1.10

TBepaoTenbHas IEKTPOHUKA

2111

TexHonoruueckue IpoUeCCbl HAHOBJICKTPOHUKHU

2.1.12 | InTennexTyanbHble JaTYUKU

2.1.13

CoXHO( YHKIIMOHAJIBHBIE DJIEKTPOHHBIE OJIOKH

2.1.14

CXeMOTeXHHKA MUKPOSJICKTPOMEXAHNYICCKUX YCTP OMCTB

2.2 | AncuuniMHbl (MOAYJIM) M MPAKTHKH, VISl KOTOPHIX OCBOEHUE JaAHHOH AUCIHUILUIMHBI (MOIYJ/Is) HEOOXOIMMO KaK

npeamecTByrouiee:

2.2.1 | BeimoHeHHe | 3alyTa BBITYCKHOH KBaIH(UKAOHHONW paboThI

2.2.2 | IIpepauIuioMHas IpaKTUKa

3.

KOMIETEHIIMHA OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS IV CIUTIINHBI
(MOJLYJIST)

B pe3yibTaTte ocBoeHHMS JMCHUNIUHBI (MOAYJIs1) 00ydalommiicst 0KeH

31

3HaTh:

3.11

OCHOBHBEBIC (1)I/I3I/I‘-ICCKI/IB SIBJICHUSI, OCHOBHBIC q)aKTLI, 0a30BbIE KOHICTIOHUHU U MOICTIN (1)1/13I/IKI/I HCYIIOPATOYCHHBIX CUCTEM,
OCHOBHBIC XapaKTCPUCTUKU MATCPUAJIOB, UX IPUMCHCHHUC B DJICMCHTAX 3JICKTPOHUKH U HAHO3JICKTPOHUKHU, OCHOBBI
COBPEMCHHBIX TEXHOJIOT Ui MHUKPO- 1 HAHOJICKTPOHUKH.

3.2

YMmerTh:

3.2.1

MPUMCEHATH HA MPAKTUKE OCHOBHBIC ITPUEMBI U IIPOrPpaMMHBIC CPEJICTBA 06p360TKI/I U NpEeACTABJICHUA JaHHBIX B
COOTBETCTBHU C 33[[21‘-13171 HCCICAOBAaHUS XapaKTCPUCTUK U MapaMETPOB HEYIIOPAAOYCHHBIX ITOJYIPOBOAHUKOB.

3.3

Baaners:

331

BJIaJICHHS] TPAMOTHBIM (DH3UIECKHM HAYYHBIM SI3BIKOM; MEKITYHAPOTHON CHCTEMON €IMHUIL M3MEPEeHHH (PH3NISCKIX
BesimunH (CH) mpu pusmuecknx pacyerax u GOopMyaHpoBKe HU3MUECKUX 3aKOHOMEPHOCTEH; 0a30BBIMU HABBIKAMHU
9KCHEPUMEHTAIBLHOI0 UCCIIE0BaHUS TApaMETPOB U XapaKTEPUCTHK HEYIOPAA0UEHHBIX MaTEpPHaJIOB U CTPYKTYP.

4. CTPYKTYPA U COJIEP’KAHME JUCOUILINHBI (MOIY.JIS)

Kon

HaumenoBanue pa3ienoB u Tem /Buj 3auatusi/ | Cemectp / | UacoB | Komneren- | Jlureparypa ®opma

3AHATUSA Kvypc Huu KOHTDOJISA

Pa3nen 1. 3auér

11

3auér /Tema/ 5 0 AHanuTHYe CKUi
OoTYET. 3a4érT.




1.2

3auér /Cp/

J11.3J11.4
JI1.5 J11.2
JI1.1J12.1
J12.2J13.3
J13.4J13.1
J13.2
010233 54
95096 07

3auyér.

13

3auér /UKP/

5 0,25

JI1.4 JI1.5
J1.2
JI1.1J12.1
J12.2J13.3
JI3.4 J13.1
JI3.2
010302033 24
9536 97

3auér.

1.4

/3auét/

5 53,75

5. OHEHOYHBIE MATEPHAJIBI IO JUCHAIIJIMHE (MOAYJIIO)

O1eHOYHbIE MaTepUaIIbl TPUBEACHBI B IPHIIOKEHUH K paboyeid mporpaMme TUCUUILTUHBI (CM. TOKyMEHT "OLeHOYHbIE MaTepHallbI
o aucuuruivHe " 3auét Ouszrka HeYopsA0YEHHBIX MOTYIPOBOAHUKOB").

6. YHEBHO-METO/JMYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYHEHUE TUCIHUIIJIMHBI (MOAYJIS)

6.1. PexoMeHyeMasi JuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KomuuecrBo/
roj Ha3BaHue ObC
JI1.1 | ABaueBa T.I'., bomsrun | IIpomeccel camoopraHu3anyy B HEYMOPSAOYSHHBIX MaTepHaax : Ps3ann, 2007, 1
H.B., Buxpos C.I1., Vueb.mocobue 56¢.
Mypcanos C.M.
JI1.2 | Buxpos C.IL., duznyecKue Npoueccsl B 6apbepHBIX CTPYKTypax Ha OCHOBE Pazans, 2006, 1
Bumnsikos H.B., HEYIOPsI0YEHHBIX OIYIPOBOIHHUKOB : Y4el.mocobue 72c.
Mumyctun B.I'.
JI1.3 | Buxpos C.IL., CBoiicTBa ¥ IPUMEHEHUE METAJUIOB U HOJIYIIPOBOJIHUKOB : Psazanb: PULL ,

Xonomuna T.A. VyebHoe nocodue PI'PTVY, 2005, https://elib.rsre
u.ru/ebs/downl
0ad/239

JI1.4 | AiiBazoB A.A., HeymnopsimoueHHbIe ONYIPOBOAHUKY : YueO.1mocodue Jiis By30B M.MBU:Beicii. |5-7046-0142-

Bynarsu B.I'., Buxpos mK., 1995, 352¢. |1, 1

C.I1., ITommoB A. .

JI1.5 | Bonsarun H.B., Buxpos | [Ipupona HeBOCTIpOM3BOAUMOCTH CTPYKTYpPBI U CBOICTB Pszans, 2004, 1

C.IL, Jlapuna T.T'., MaTepHUAaJIOB ISl MUKPO- M HAHOJJIEKTPOHUKH : Yueb.1mocobue 64c.

Mypcanos C.M.,

Tumogees B.H.

6.1.2. /lonojHuTeIbHAS JUTEPATYpPa
No ABTOpEI, COCTaBUTEIH 3ariaBue WsnparenscrBo, | KommuecrBo/
roj Ha3BaHue ObC
JI2.1 |Topenuk C. C., MarepuasnoBeieHHE TOTYIPOBOIHUKOB U JAUAIICKTPUKOB : Mocksa: 5-87623-018-

Hamesckuii M. 5. YUeOHHUK /7151 By30B Wznarenbckuit |7,

Hdom MUCuC, | http://www.ipr
2003, 481 c. bookshop.ru/5

6738.html




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI12.2 | Iumkun I'.T., Arees | HaHo3nekTpoHUKa. DJIeMEHTHI, TPUOOPHI, YCTPOUCTRA : y4eO. M.: BUHOM. 978-5-9963-
UM. nocobue JlaGoparopus 0638-1, 1
3HaHui, 2011,
408c.
6.1.3. Meroanueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznparenscrBo, | Kommuectso/
roj Ha3Banue ObC
JI3.1 | Buxpos C.I1., CBolicTBa ¥ IPUMEHEHNE METAJIJIOB U MOITYIPOBOJIHUKOB : Ps3ann, 2004, 5-7722-0250-
Xonomuna T.A. VYueb.nocobue 84c. 2,1
JI3.2 [IOII., Kapnona M. OCHOBBI (PU3UKY IOTYIPOBOTHUKOB M.: ®usmarimur, |5-9221-0268-
2002, 560c. 0,1
JI3.3 | ABauéa T.T., [poriecchl caMOOpraHU3aluK B HEYMOPSIOYCHHBIX MaTepUaliax : Caparos: 2227-8397,
Bonsrun H. B., yueOHOe nocodue ByzoBckoe http://www.ipr
Buxpos C. IT,, o0pasoBanue, bookshop.ru/2
Mypcanos C. M. 2007, 54 c. 0682.html
JI3.4 | Buxpos C.IIL., burnait | CencopHble cuctembl opranusma : YueOHoe nocodue Ps3ans: PULL ,
E.B., Camotinos B.O., PI'PTVY, 2005, https://elib.rsre
Yurupes B.1. u.ru/ebs/downl
0ad/309
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJeKOMMYHUKANMOHHOM ceTn "UHTepHeT"
D1 | Caiir kadenpsr mukpo- u Hanosnekrpouuku PTPTY : http://www.rsreu.ru/faculties/fe/kafedri/mnel
92 | Cucrema mucranuunonHoro ooydenuss ®I'60Y BO «PTPTY», pexum nocryna: o napointo: http://cdo.rsreu.ru/
93 | EnvHOE OKHO JIOCTyIa K 00pa30oBaTeIbHBIM pecypcaM, PeKHM JO0CTyIa: o mapoito: http://window.edu.ru/
94 | UurepHer YHuBepcuretT Mudopmannonnsix TexHonoruid: http://www.intuit.ru/
35 | OnekrponHo-6ubnuoreynas cucrema «IPRbooks» [DnexkTponHslii pecypc]. — Pexxum moctymna: qocTym U3 KOpIopaTuBHOM
cetu PITPTY — cBoOoaHbIH, focTym U3 cetu MHTEepHeT — mo mapodto: https://iprbookshop.ru/
D6 | DnekTpoHHO-OMONIHOTEeYHAs CHCTeMa U3AaTeNIbeTBa «JIaHb» [DNEeKTPOHHBIH pecypc]. — PexxuM goctyna: 1octym u3
kopropatuHoii cetu PITPTY — cBoOoaHbIi, fJocTym u3 cety MHTepHeT — 1o mapoio: https://www.e.lanbook.com
37 | Onekrponnas oubnuoreka PI'PTY [DnekrpouHslii pecypc]. — Pexxum gocryna: u3 koprnopatuHoii cetu PTPTY — mo

napodmto: http://elib.rsreu.ru/

6.3 Ilepeyenb MporpaMMHOro odecnevyeHnsl 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMIEH3HOHHOT 0 U CBODOIHO PacrnpocTpaHsieMoro nNporpaMMHoOro 06ecneqelmﬂ, B TOM 4YMCJI€

OTE€YECTBEHHOI'0 IIPOU3BOACTBA

HaumeHnoBanue

Onucanue

Kaspersky Endpoint Security

Kommepueckas muneH3us

LibreOffice Crobomuoe I1O
SMathStudio Ceobozuoe I10
MathCAD Kommepueckast THIEH3Hs
6.3.2 IlepeyeHb MHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema KoncynsrantIlntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEYEHUE JJUCHUIIJIMHBI (MOY JIST)

SKpaH HaCTEHHBIN

51 y4eOHO-aAMHHUCTPATHUBHBIN KOPIYC. YdeOHast ayqUTOPHs TS IPOBEICHHUS 3aHATHH JEKIMOHHOTO M CEMHUHAPCKOT0
THIIA, TPYIIIOBEIX M MHANBUIYAIBHBIX KOHCYIBTAIMH, TEKYILIETO KOHTPOIS M MPOMEKYTOUHON aTTeCTalluH, JUIs
caMmocrosTenbHol padoTsl 30 MecT, MynbTUMeaHa poekTop benQ Pb 6200, nocka MarHUTHO-MapKepHasi, KOMIBIOTED,




8. METOAMYECKHME MATEPHUAJIBI ITIO JUCIHHUIIJIMHE (MOJAY JIIO)

Metonuueckoe obecrieueHue JUCIUILTUHBI IPUBEJICHO B MIPUIOKEHUH K padodel mporpaMme JUCHUILTUHBL (CM. JOKYMEHT "3auéT

Meromuueckue ykazaHus 1mo aucuuiuiae "®u3nka HeynopsI0YeHHBIX MOTyIPOBOIHUKOB").

NOAMUCAHO
3ABEZYIOLLIMM
KADELPbI

NOANMUCAHO
3ABEYIOLLMM
BbIMYCKAOLLIEN
KA®E/IPbI

NOANMCAHO
HAYAJIbHUKOM OA

YTBEPXJEHO

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMKCHIO

®rboy BO "PrPTY", PIPTY, JIutBnHoB Bnagnmmp
leoprvesuy, 3aBeaytowmii kadeapoit MHIJ

®reoy BO "PrPTY", PrPTY, JInTBMHOB Brniagummp
leopruesuy, 3aBeaytowmii kadeaport MH3/

®reoy BO "PrPTY", PIPTY, boapos Oner AHaTonbesny,
HavanbHuK oTAena acnmpaHTypbl

®reoy BO "PrPTY", PIPTY, MNpoHnH Muxaun
BnaaummpoBuy, 1.0. pekTopa

02.09.26 13:51
(MSK)

02.09.26 13:51
(MSK)

03.09.26 09:30
(MSK)

04.09.26 12:58
(MSK)

OnepaTtop 340 000 "KomnaHus "TeH3op"

MpocTas noanucb

MNpocTas nognucb

MpocTas nognucb

MpocTas nognucb




