MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BeIyCKaroMei kadeaps

3adver "@u3uKa HEYNOPAAOUYECHHBIX MOJYNIPOBOJHUKOB"

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuiena 3a kapeapoi MuKpo- ¥ HAaHOIJIEKTPOHHKHA

VueGHbIi TUIaH 1.3.11._06_25_00.pIx
1.3.11. ®uzuka nosynpoBoIHUKOB

Dopma 00yaeHHS ouHast

OO0wias Tpy10eMKOCTh 23ET

Pacnpe)lene}me YacCoB JUCHMIIJINHBI 110 CeMeCcTpam

Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Uroro
Henens 16
Bun 3anstui v PIT vIl PIT
Mnas koHTaKTHAS 0,25 10,25 0,25 |0,25
pabota
Wtoro ay. 025 025 |0,25 |0,25
KonrakrtHast pabora 0,25 10,25 0,25 |0,25
Cam. pabora 18 18 18 18
Yacel Ha KOHTPOJIb 53,75 | 53,75 | 53,75 | 53,75
Hroro 72 72 72 72

r. Pa3ann



IIporpammy cocraBuii(u):

K.M.H., 00Y., Buwunsakoe Hukonaii Briaoumuposuu;0.¢p.-m.H., 3as. kag., Jlumeuros Braoumup ['eopeuesuu

Pabouast nporpaMma AUCIUIUINHEL

3ayer " ®u3uKa HeyNOPSJ04YEHHbIX N0JIYIPOBOJIHUKOB"

pa3paboTaHa B COOTBETCTBHHU C:

OI'T x CTpyKType MporpaMM MOATOTOBKY HAYTHBIX U HAYTHO-TIEJArOTHIECKIX KaJpoB B aCUPAHTYpPE (aABIOHKTYPE), YCIOBUSIM UX
peanu3anyy, CpokaM 0OCBOCHHS ATUX IPOTPAMM C YUETOM PA3NUIHBIX GOpM 00ydeHusI, 00pa30BaTEbHBIX TEXHOIOTHI H
0CcOOEHHOCTEH OT/AEBHBIX KATErOpUil aCIUPaHTOB (a1bI0HKTOB) (prka3 MunoOpaayku Poccnu ot 20.10.2021 r. Ne 951)

COCTaBJIeHa Ha OCHOBAHHHM Y4eOHOTO IIaHa:
1.3.11. ®u3uka NOIynpoOBOIHUKOB

YTBEPKIACHHOTO YIEHBIM coBeTOM By3a oT 28.02.2025 mpotoxom Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHun Kadeapbl

MI/IKPO- H HAHOJJIEKTPOHUKH

IIporokom ot 03.06.2025 . No 8§
Cpox petictBust mporpammsl: 2025 - 2029 ya.r.
3aB. xadenpoii JIursunos Braagumup I'eopruesud



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
MHuKpo- 1 HAHODJIEKTPOHHKH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHeHus B 2027-2028 yueOHOM rojy Ha 3aceJaHuu Kadeapbl
MuKpo- 1 HAHOIJIEKTPOHUKHU

IIporokomor 2027 1. Ne

3aB. kadenpoit

BuzupoBanue PIIJI nis ucnoiHeHusi B ouepeHOM yueOHOM Toay
Pabouas nporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa s
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

MuKkpo- 1 HaH0JIEKTPOHUKH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis ucnonHenusi B ouepeaHOM y4eOGHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUis
ucnonaeHus B 2029-2030 yue6HOM roy Ha 3acelaHuU Kadenpbl

Ml/IKpﬂ- 1 HAHOJ3JIEKTPOHUKH

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJTM OCBOEHMSI TMCLUILIMHBI (MOLY.JIST)

11

Lenpro 0OCBOEHMS AUCUUILIMHEI ABISETCS (OPMUPOBAHKE YIIyOJIeHHBIX 3HAHUH M YMEHHUI B 00J1aCTH aKTyaJIbHBIX
¢usnueckux npoOieM U TeHJICHIUH pa3BUTHA GU3UKU U TEXHOJIOTUHU HEYMOPS0UEHHBIX MAaTEPHUAIIOB JUIS CO3JIaHUS
3JIEMEHTOB, IPUOOPOB U YCTPOMCTB TBEPAOTEIBHOM AIIEKTPOHUKU M HAHOAJIEKTPOHUKH.

1.2

3amaun:

1.3

- o0ydeHHe MpeCcTaBIeHUSIM O KIAaCCU(HKAILNK 1 TEXHOJIOTUH MOTYYSHHUS HEYOPSJOYEHHBIX MOIYIPOBOIHUKOBBIX
MaTepHaJIOB;

1.4

- o0yJeHHe MpeacTaBIeHUsIM O GU3NIECKHX SBICHHUAX B HEYMOPSIOYEHHBIX MaTepuaiax i CTpPyKTypax Ha HX OCHOBE U
Gbr3uYecKUM NpUHIHNAM (QYHKIIMOHUPOBAHHS IPHOOPOB HA OCHOBE HEYIOPSAAOUSHHBIX TOJIYITPOBOAHUKOB.

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

uxn (pazgen) OIT: | 2.3.7

2.1

TpeGoBanus K NpeABAPHUTEJbHON NOAr0TOBKe 00y4al0Ilerocs:

2.11

KoncTpynpoBanue MUKPO- 1 HAHOCUCTEM

2.1.2

MHKpOCXeMOTeXHI/IKa

2.1.3

[Iporieccel MUKpPO- M1 HAHOTEXHOJIOTUU

214

COBpeMCHHBIC TBEPAOTCIBbHBIC NaTYUKU

2.15

CxeMOTeXHUKa MUKPOJICKTPOHHBIX YCTPOUCTB

2.1.6

TermoBsie IIPONECCHI B DJICKTPOHUKE

217

TexHnomorus I/ISZ[C.]'II/Iﬁ MUKPO- 1 HAHOJICKTPOHUKHU

2.1.8

OJeMEeHTHI 2JIEKTPOHHON TeXHUKU

2.1.9

HudopmanrioHHbIe TEXHOIOTHH

2.1.10

TBCpZ[OTCJ'ILHa?I DJICKTPOHHKA

2.1.11

TexHomornueckue IIPOIICCCHI HAHOIJICKTPOHUKH

2.1.12

HHTCJ’IJ’ICKTyaJ’ILHHe JaT4YuKH

2.1.13

Cn0XHOQYHKIIHOHAJIBHBIE JIEKTPOHHBIE OJIOKH

2.1.14

CxeMOTeXHHKa MUKPO3JIEKTPOMEXaHUYECKUX YCTPOUCTB

2.2

JAucuuniaunel (MOIyI4) U PAKTHKH, 1JI51 KOTOPBIX OCBOEHNE TaHHOW AUCHUIJIMHBI (MOAYJIs1) HE00OX0ANMO KaK
npeauIecTByIOIee:

221

BrinosHeHue U 3aluTa BEITyCKHON KBann(UKAMOHHONH paboTh

2.2.2

[Ipennuniomuas npakTuka

3.

KOMITETEHLIMU OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS AUCHUATINHBI
(MOJYJIs)

B pe3yabTaTe ocBOeHHS TUCHUILTHHBI (MOIYJIs1) 00YUAIOIIMIACS TOAKEH

3.1

3HaTh:

3.1.1

OCHOBHBEIC (I)I/I3I/I‘-IGCKI/IG SIBJICHUA; OCHOBHBIC (I)aKTLI, 6a3oBbIE KOHICIIIKWA U MOACIIN (1)1/13I/IKI/I HEYNOPAAOYCHHBIX CUCTEM,
OCHOBHBIC XaPAaKTCPUCTHUKHU MAaTCPUATIOB, UX IPUMEHCHUEC B DJICMCHTAX 3JICKTPOHUKU U HAHOBJICKTPOHUKH, OCHOBBI
COBPECMECHHBIX TEXHOJIOT U MUKPO- 1 HAHODJICKTPOHHUKH.

3.2

YMeTh:

3.2.1

IIPUMEHSTH Ha MPAKTUKE OCHOBHBIE IPHEMBI M IPOTPaMMHBIE CPEeICTBA 0OPaOOTKH M NPEICTABICHNS JaHHBIX B
COOTBETCTBHH C 3a/1a49€l HCCIIEIOBaHNA XapaKTEPUCTUK U NApaMETPOB HEYNOPANOYECHHBIX MOTYIPOBOJHUKOB.

3.3

Baagern:

3.3.1

BJIaJICHHUS TPAMOTHBIM (DU3NUECKUM HAYUYHBIM S3BIKOM; MEKAYHAPOTHON CUCTEMOM eIMHHII U3MEPEHHUN (PU3UUECKUX
BennunH (CH) npu dusnyeckux pacuerax u GOpMyIUpOBKe GPU3HMIECKUX 3aKOHOMEPHOCTEH; 0a30BBIMH HaBBIKAMHU
9KCIIEPUMEHTAIBEHOTO UCCIISIOBAHMUS APaMETPOB M XapaKTEPUCTHK HEYIOPSIOYSHHBIX MATEPUATIOB U CTPYKTYP.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAY JIS)

Kox
3AHATUS

HaumenoBanmue pa3nesioB u teMm /Bua 3ausatust/ | Cemectp / | Haco | Komneren- | Jlutepatypa ®opma
Kvpe 107074 KOHTPOJISA

Paznean 1. 3auér

11

3auér /Tema/ 5 0 AHaIUTHYECKU I
oTuéT. 3a4ET.




1.2

3auér /Cp/

JI1.1J11.2
J11.3J11.4
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
J13.4
01023354
9556 07

3auér.

1.3

3auér /UKP/

5 0,25

JI1.2J11.3
1.4
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
J13.4
010203354
9556 07

3auér.

1.4

/3auét/

5 53,75

5. OHEHOYHBIE MATEPHUAJIbBI 1O TUCIHUIIJIMHE (MOJY JIIO)

OmueHoYHBIE MaTepUaIbl IPUBEICHEI B IPHIIOKEHNH K padoyeil mporpaMMe JUCIHUIUIMHEL (cM. TOKyMeHT "OLeHOYHbIe MaTepHabl
o puctumuinHe " 3auér Ou3nka HEYMOPSIOUEHHBIX TTOTYIIPOBOAHUKOB").

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHAasI TUTEpPATypa

Ne ABTOPBI, COCTaBUTENIN 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHue DbC
JI1.1 | Buxpos C.II., CBolicTBa ¥ IPUMEHEHHE METAIIJIOB U TIOJIYIIPOBOJIHUKOB : Ps3ans: PUL ,

Xonomuna T.A. Vuebnoe nocobue PI'PTY, 2005, https://elib.rsre
u.ru/ebs/downl
0ad/239

JI1.2 | AiiBaszoB A.A., HeynopsoueHHble OTYIPOBOAHUKY : Y4eb.mocobue i By30B M.MO3U:Bsicm. | 5-7046-0142-

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

C.I1., ITomoB A.1.

JI1.3 | Bomsrun H.B., Buxpos | IIpupomga HEBOCIIPON3BOAMMOCTH CTPYKTYPHI H CBOMCTB Psazanp, 2004,

C.IL, Jlapuna T.T'., MaTepHaJIOB JJIsl MUKPO- U HAHOJJICKTPOHHUKH : Yued.1ocobue 64c.

Mypcanos C.M.,

Tumodees B.H.

JI1.4 | Buxpos C.I1., du3nveckne Mpoeccsl B 0apbepHBIX CTPYKTypax Ha OCHOBE Psa3zansb, 2006,
Bumnsikos H.B., HEYNOPSIOYSHHBIX ITOJIYTIPOBOIHUKOB : Y4eb.nocobue 72c.
Mumrycrun B.T
JI1.5 | ABaueBa T.I'., bomsarun | Ilporeccsl camooprannsanvy B HEYNOpsAAOYSHHBIX MaTepraax : Ps3ans, 2007,
H.B., Buxpos C.I1., VYueb.nmocobue 56c¢.
Mypcanos C.M.
6.1.2. JlonoTHUTeIbHAS IUTEPATYPA
Ne ABTOpBI, COCTaBUTENN 3arnaBue W3patensctBo, | KommuectBo/
rox Ha3Banue DbC
JI2.1 |Topenuk C. C., MarepuanoBeieHie NOTYIPOBOJHUKOB U AUIICKTPUKOB : Mockaa: 5-87623-018-

Jamesckuii M. S1. y4eOHUK JJIsl BYy30B Wznarenbckuii |7,

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

6738.html




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI2.2 | Iumkun '.T., Areee | HaHo3nekTpoHHKa. DIEMEHTHI, MPUOOPHI, yCTPOKCTBA : yueO. M.: BUHOM. 978-5-9963-
M. nocobue JlaGoparopus 0638-1
spanuit, 2011,
408c.
6.1.3. MeTroanueckue pa3paboTku
Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparenscrBo, | Kommuectso/
rof Ha3BaHue ObC
JI3.1 |ABauéBaT.T., ITpoueccsl caMmoopraHu3aluy B HEYNOPSIOYEHHbBIX MaTepuaax ! Capatos: 2227-8397,
Boxsrun H. B., yuebHOe mocobue Bysosckoe http://www.ipr
Buxpos C. II., obpaszoBanue, bookshop.ru/2
Mypcaios C. M. 2007, 54 c. 0682.html
JI3.2 | Buxpos C.II., burgait | CeHcopHBIE CHUCTEMBI OpraHu3Ma : YueOHoe mocobue Ps3ann: PULL ,
E.B., Camotinos B.O., PI'PTY, 2005, https://elib.rsre
Yurupes B.1. u.ru/ebs/downl
0ad/309
JI3.3 | Buxpos C.I1,, CBoiicTBa ¥ MPUMEHEHUE METAJUIOB M TIOJTYIPOBOJIHUKOB : Ps3ans, 2004, 5-7722-0250-
XonomuHa T.A. VYueb.nocobue 84c. 2
JI3.4 | IO II., Kapnona M. OCHOBBI (PM3UKH ITOTYITPOBOJHHKOB M.: ®usmaraur, |5-9221-0268-
2002, 560c. 0
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTH ""UHTepHeT"
D1 | Caiir xadeapsr MUKpo- 1 HaHodmekTporukn PIPTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema aucrannunonnoro ooyuerns ®IBOY BO «PI'PTY», pexxum moctyma: mo mapodto: http://cdo.rsreu.ru/
93 | ExnHoe 0KHO J0CTyIa K 00pa3oBaTeIbHBIM PECypcaM, pexuM JOCTyIa: 1o maposto: http://window.edu.ru/
D4 | Uurepuer Yuusepcurer Mudopmarmonnsix Texnomornit: http://www.intuit.ru/
25 DnexTpoHHO-6nbHoTeunHas cucrema «IPRbooks» [Diextponuslit pecypc]. — PexxuM ocTymma: 0CTYI U3 KOPIOPaTHBHOM
cetu PITPTY — cBoboaHBIM, focTy U3 ceT MHTepHeT — no mapoJtto: https://iprbookshop.ru/
D6 | DnekTpoHHO-OMOIMOTEUHAs cHcTeMa u3aTeibeTBa «Jlauby [DnekTpoHHbIN pecype]. — Pexxum JocTyma: J0CTym U3
KopriopatuBHoit cetn PIPTY — cBoGoaHBIH, HocTym U3 ceTn MHTepHeT — mo mapoJro: https://www.e.lanbook.com
37 | OnexrponHas 6ubnuorexa PIPTY [DnexrpoHHslit pecypc]. — Pexxum nocryna: u3 kopnoparusnoii cetu PIPTY — o

napouito: http://elib.rsreu.ru/

6.3 IlepeueHb NPOrpaMMHOro odecnevyeHust 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb TUIEH3HOHHOTO ¥ CBOOOAHO PACTIPOCTPAHSIEMOr0 MPOrPAMMHOI0 odecrevyeHusi, B TOM 4ucJjie
0Te4eCTBEHHOI0 MPOM3BOACTBA

HaunmenoBanue Onucanue

Kaspersky Endpoint Security

Kommepueckas nmuueH3us

LibreOffice Csobosnoe I10
SMathStudio Csoboxnoe I10
MathCAD Kommepueckas TuneH3us
6.3.2 Ilepeyennb nHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koncynprantllimroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCITUIIJIMHBI (MO Y JIST)

51 yye6HO-aAMUHUCTPATHBHBIN KOpITyC. YueOHas ayJUTOPHs A1 IPOBEICHUS 3aHATUI JEKIIHOHHOIO ¥ CEMUHAPCKOI0
TUIIA, FPYIIOBBIX U UHIUBUAYATIbHBIX KOHCYJIBTALUN, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOHU aTTeCTaluu, AJLs
camocTosTeNnbHOM paboTsl 30 Mect, MyspTHMeHa npoektop benQ Pb 6200, nocka MarHUTHO-MapKepHasi, KOMIIBIOTEP,
9KpaH HaCTEHHBIN




8. METOAUYECKHUE MATEPHAJIBI IO AUCHHUIIJIMHE (MOAYJIIO)

eToauuecKoe obecreyeHue AUCIUILTMHBI IPUBE/CHO B IPUIIOKEHUH K paboueil porpaMme AUCLUILIMHBL (CM. JOKYMEHT "3auér
M 6 6 "3
Meroauyeckue ykazaHus 0 JUcHUIUInHe "OU3nKa HEYIOPAA0UYEHHBIX IOIYIIPOBOAHUKOB"").

Onepatop 340 000 "KomnaHus "TeH3op" ——
[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMMUCHIO
noanncAHoO ®reoy BO "PrPTyY", PrPTY, JlutBuHoB Bnagummp 11.07.25 15:17 MpocTtas noanucb
3ABEAYIOLLMM leoprveBuy, 3aBeaytowmii kadeapoit MHIJ (MSK)
KA®E/PbI
noanncAHO ®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp 11.07.25 15:17 Mpoctas noanuce
3ABEAYIOLUMM leoprveBuy, 3aBeaytowmii kadeapoit MHIJ (MSK)
BbIMYCKAIOLLIEN
KA®E/PbI
noanncAHO ®reoy BO "PrPTY", PIPTY, Hedenosa EneHa 14.07.25 10:22 Mpocras noanuce
HAYAJTbHUKOM OA EBreHbeBHa, HavanbHWK oTAena acnupaHTypbl (MSK)
noanncAHo ®reoy BO "PIrPTY", PIPTY, Nyces Cepreii Mropesuny, 14.07.25 14:11 Mpocras noanuce
MPOPEKTOPOM IO HP MpopekTop Nno Hay4Hon paboTe U MHHOBaLMSM (MSK)
nu




