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'JTACOBAHO YTBEPXIAIO
3aB. BEIMYCKAIOIICH Kadeaphl

Du3nKa HeYNOPAJ0YEHHBIX MOJYNIPOBOJHUKOB

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HAaH0JIEKTPOHUKH

Y4eOHblii man 1.3.11._06_26_00.plx
1.3.11. ®u3uka NONYIPOBOIHUKOB

dopma 00yueHHS o4Hast

O061mas TpyIoeMKOCTh 2 3ET

Pacnpeneneﬂne YacoB TUCHMIIIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp | 5(3.1)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuii i | P | VI PII
Jlexuin 16 |16 | 16 | 16
IpakTuueckue 16|16 |16 | 16
Uroro ayn. 3213213232
KonrakrHas padora |32 32|32 |32
Cam. pabora 40 [ 40 [ 40 | 40
Uroro 72172172 |72

r. Pa3ann



[Iporpammy cocraBui(u):

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

Pabouas nporpamMma JUCIUIITHHBL

Du3uKa HeyNnopsiA0YeHHBIX MOJYNPOBOIHHKOB

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

OI'T k cTpyKType IpOrpaMM IOATOTOBKH HAYIHEIX U HAYTHO-TIEAArOTMYECKUX KAaJPOB B aCIUPAHTYpE (aTBIOHKTYpPE), YCIOBHAM UX
peann3alyy, CpoKaM OCBOCHHUS 3THX MPOrPaMM C yIETOM Pa3IHYHBIX (opM 00ydeHus, 00pa3oBaTeIbHBIX TEXHOIOTHH 1
0COOEHHOCTEH OTAENBHBIX KaTeropHuil acIMpaHToB (aIbIOHKTOB) (Mpuka3 MunobpHayku Poccun ot 20.10.2021 r. 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 ono0peHa Ha 3aceaHum Kadeapsl
MUuKpo- 1 HAHOIEKTPOHUKH

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



Busuposanue PII/] a5t ucrioIHEHUS 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 2027 r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
ucnonHerus B 2028-2029 yueOHOM rojy Ha 3acefanuu Kadeapsl
Mukpo- 1 HaH03JIEKTPOHUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
Pabouas nporpamma nepecMoTpeHa, 00CyxKaeHa 1 0J100peHa JUis
ucrnonHeHus B 2029-2030 yueOHOM roay Ha 3aceJaHuu Kadeaphl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

BusupoBanue PII/] a5t ucnio/iHeHUsI B 04epeIHOM Y4eOHOM roay

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)

11

Lenbto 0OCBOCHUS TUCIMILIAHBI SBIISIETCS HOPMHUPOBAHUE YIITyOJICHHBIX 3HAHUHM U YMEHUH B 00JIaCTH aKTyalbHBIX
(u3HYeCKUX MPOOIEM U TSHACHIMHA Pa3BUTHS (PU3UKH U TEXHOIOTHH HEYIMOPSJOYCHHBIX MAaTEPUAIIOB TS CO3/IaHHUS
3JIEMEHTOB, IPUOOPOB U YCTPONCTB TBEPAOTEIBHON SJIEKTPOHUKN U HAHOJIEKTPOHUKH.

1.2

3agauu:

1.3

- 00y4eHHe MPEeICTaBICHISAM O KIACCH(M)UKALIMU U TEXHOJIOIHH [OIYICHHS HEYIOPSIOYCHHBIX ITOTYIIPOBOJHUKOBBIX
MaTepHaIIOB,;

1.4

- O6y'{€HI/Ie NpeaACTaBJICHUAM O (bI/BI/I‘{eCKI/IX SABJICHUAX B HCYNIOPSAAOYCHHBIX MaT€pUaliaX U CTPYKTypax Ha UX OCHOBE U
(1)I/ISI/I‘ICCKI/IM NnpuHOUIIaM (1)yHKI_II/IOHI/Ip0BaHI/I$I HpI/I60p0B Ha OCHOBE HCYIIOPAAOYCHHBIX MOTYIIPOBOAHHUKOB.

2. MECTO JUCHHAIIIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOTPAMMBI

Huxi (pazgen) OIL: | 2.1.7

2.1

TpedoBaHus K NpeABAPUTEILHOIl MOATOTOBKE 00y4aloNIerocs:

211

KOHCprPIpOBaHI/Ie MHUKPO- 1 HAHOCUCTEM

2.1.2

MukpocxeMoTeXHHUKa

2.13

HpOHECCI)I MUKPO- 1 HAHOTCXHOJI O

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

2.19

HudopmalnioHHbIe TEXHOIOTHH

2.1.10

TBepaoTenbHas IEKTPOHUKA

2111

TexHonoruueckue IpoUeCCbl HAHOBJICKTPOHUKHU

2.1.12

HHTCHHCKTY&HBHBIG JaTYUKH

2.1.13

CoXHO( YHKIIMOHAJIBHBIE DJIEKTPOHHBIE OJIOKH

2.1.14

CXeMOTeXHHKA MUKPOSJICKTPOMEXAHNYICCKUX YCTP OMCTB

2.2

Jucuunianusl (MOAYJIM) M NPAKTUHKH, /ISl KOTOPBIX OCBOEHHE TAHHON AUCUMIIMHBI (MOAYJ/Isl) HE00X0AMMO KaK
npeanecTByoLIee:

221

BrimonHeHre 1 3a1uTa BBITYCKHOH KBaTH(UKAOHHONW paboThI

222

IIpennumniomuas npakTrka

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCIUIIJINHBI

MOAaYJIsl)
B pe3yibTaTte ocBoeHHMS JMCHUNIUHBI (MOAYJIs1) 00ydalommiicst 0KeH
3.1|3uarh:

3.1.1 | ocHoBHBIE (u3MUECKUe ABICHUS; pyHIaMEHTAIBHbIE OCHOBBI (PU3UKH HEYIOPSIOYEHHBIX CHCTEM, OCHOBHBIE
XapaKTCPUCTUKHU MAaTCPpHUAIOB, UX IIPUMECHCHUE B DJIEMCHTAX MUKPO- 1 HAHO3JICKTPOHUKHU, OCHOBBI TEXHOIOT Ui MHUKPO- U
HaHORJICKTPOHUKH.

3.2| Ymern:

3.2.1 | mpuMEHSITh HA MPAKTHKE OCHOBHBIC MIPHEMBI M IPOrPaMMHBIE CPEICTBA 00OPaOOTKHU U MPEICTABICHUS TaHHbBIX B

COOTBETCTBHUHU C 3aJa4ell HCCIIeIOBAHUS XapaKTEPUCTUK U TAPAMETPOB HEYIOPSAAOUYCHHBIX MOTYIPOBOJHUKOB.
3.3 | Baagetn:

3.3.1 | BnageHus rpaMOTHBIM (PU3HMIECKIM HAYYHBIM SI3BIKOM; MEXKIYHAPOIHON CUCTEMOH eIMHUI] U3MEPEHUH (DH3HIECKUX
BesimunH (CU) npu pusnueckux pacderax u GOpMyIHpOBKe GU3MUECKUX 3aKOHOMEPHOCTEH; 6a30BBIMI HABBIKAMHU
9KCIIEPUMEHTAIBHOTO HCCIEIOBAaHMUS TAPAMETPOB M XapaKTEPUCTHK HEYIOPSIOYSHHBIX MaTePHAIOB U CTPYKTYD.

4. CTPYKTYPA U COAEP)KAHUME JUCIUIIJIMHBI (MOAYJISI)
Kon HaumenoBanue pa3ienoB u Tem /Buj 3auatusi/ | Cemectp / | UacoB | Komneren- | Jlureparypa ®opma
3aHATHS Kvpe 1070 KOHTDOJISI

Pa3gen 1. Beenenne. Mukpockonunieckue u
TepMOMHAMHYECKHE ACTIEKTHI KJIacCHPHKAIUU
HEYNOPSI/I0YeHHbIX CHCTEM.

1.1 Beenenue. Mukpockonuieckue u 5 0 AnHanuTuyeckui
TEPMOJMHAMHUYECKUE aCHEKThI KJIacCU(UKALIMN or4ér. 3auér.
HEYIOpsANOYeHHBIX cucteM. /Tema/




1.2 Beenenune. Knaccudukaius HeynopsJOueHHBIX JIL.1 J11.2 3auér.
AJIEKTPOHHBIX MaTepHaioB, cucreMm. /Jlex/ JI1.4 J11.3
JI1.5J13.1
JI3.2J13.3
JI3.4
D132 33 24
2536 27
1.3 Ou3nyeckue acrekThl Kiaccupuranum JI1.2 J11.4 KonTponbhas
HEYIOpAA0YeHHBIX cucteM. /IIp/ JI1.3 pabora.
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
0102033 24
2506 07
14 Odu3ryecKre acreKThl KiacCupuKaum JI1.2 J11.4 | Ananurudeckuit
HeynopsIo4eHHbIX cucteM. /Cp/ J1.3 oT4€T. 3auéT.
J1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
0103233 24
3536 37
Pa3gen 2. ATomHast cTpyKTYpa
HEeYNOpsI/104eHHbIX CHCTEM.

2.1 ATOMHAsI CTPYKTYpa HEYMOPsJOYCHHBIX AHaTUTHICCKUI
cucreM. /Tema/ oTu€T. 3auéT.

2.2 dusndeckas CTPyKTypa HEYHMOPAL04YEHHBIX JI1.2J11.4 3ayér.
MaTepHaJioB 1 cucteM. /JIex/ J1.3

JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
0102033 54
2536 27
2.3 duzndeckast CTpyKTypa HEYMOpSI0UYEeHHBIX JI1.2 J11.4 KonTponbhas
MmarepuainoB u cucreMm. /IIp/ JI1.3 paborta.
JI1.5J12.2
JI2.1J13.1
JI3.2J13.3
JI13.4
0103233 24
3536 37
24 ®dusndeckasi CTpyKTypa HEYIOPSIOYEHHBIX JI1.2 J11.4 Ananmurndeckuit
MaTepuanoB u cucreM. /Cp/ J1.3 oT4éT. 3a4ér.
JI1.5J12.2
J12.1J13.1
JI3.2J13.3
J13.4
D132 33 D4
2536 27
Pa3znen 3. DjieKTpOHHBIE COCTOSTHHUS,
ONTHYECKHE CBOMCTBA M TPAHCIOPT HOCHTeEJIEH
B HEYNOPSIA0YeHHBIX MOJIYIPOBOIHUKAX.

3.1 DJNEeKTPOHHBIE COCTOSIHUS, ONITUYECKUE CBOMCTBA U AHaTUTHICCKUi
TPAHCIIOPT HOCHUTEJICH B HEYOPSII0UYEHHBIX oTuéT. 3auéT.
MOJynpoBoaHuKax. /Tema/

3.2 DNEeKTPOHHBIE COCTOSIHUS, ONITUYECKUE CBOMCTBA U JI1.2 J11.4 3auér.
TPAHCIIOPT HOCUTENEH B HEYIOPSJOUCHHBIX J1.3
MOJTYNpOBOAHMKAX. /JIek/ JI1.5712.2

JI12.1J13.1
JI3.2J13.3
JI3.4
01323354

05096 07




3.3

DNeKTPOHHBIE COCTOSTHHUSI, ONITUIECKIE CBONCTBA U
TPAHCIIOPT HOCHUTENICH B HEYOPSII0UCHHBIX
nonynposoaxukax. /Ip/

J1.2J11.4
JI1.3
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
J13.4
010233 54
35056 97

KonTponbras
pabora.

3.4

DJEeKTPOHHBIC COCTOSHHSI, ONTUYECKUAE CBOWCTBA
TPAHCIIOPT HOCHUTEJIEH B HEYIIOPSJOYCHHBIX
noynpoBoaaukax. /Cp/

JI1.2J11.4
JI1.3
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
010302033 24
05036 07

AHanuTHye KU
OTYET. 3a4ET.

Pasnen 4. Texnonornyeckue MeToAbl MOJTY4YeHUS
HEYINOps/I04eHHbIX MaTePHAJIOB.

4.1

TexHOIOrHYecKne METOBI IOy ICHHUS
HEYNOpsI0YeHHbIX MaTepuanos. /Tema/

AHanuTH4YeCKUi
OoT4ET. 3a4éT.

4.2

TexHOIOrnyeckue METOIbI MOTyYCHHS
HEYNOPSIIOYCHHBIX MaTepualoB. /JIex/

J11.2J11.4
JI1.3
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
J13.4
010233 54
35 56 07

3auér.

4.3

TexHomoruueckue MEeToIbl MOy4eHUS
HEeYINOpsI104eHHBIX MaTepuaios. /I1p/

JI1.2J11.4
JI1.3
JI1.5J12.2
JI12.1J13.1
JI3.2 J13.3
JI3.4
0102033 54
95096 07

Konrponbhas
pabora.

4.4

TexHOIOrUYecKHe METOBI IOy ICHUS
HEYNOpsI04eHHbIX MaTepHuanos. /Cp/

J11.2J11.4
JI1.3
JI1.5J12.2
JI12.1J13.1
J13.2J13.3
J13.4
31323354
0556 07

AHanuTHYCCKUH
OTYET. 3a4ET.

Pazges S. YnpasieHnue cBoiictBaMu
HEYNOopPsA104eHHbIX MOJYNPOBOAHUKOB.

51

VYrpapneHue CBOHCTBAMU HEYIOPSAOUCHHBIX
MOJYNPOBOAHUKOB. /Tema/

AHanuTHYe CKUH
OoTYET. 3a4érT.

5.2

VYrpapneHue CBOHCTBAMU HEYIOPSAOUCHHBIX
TIOJTYIIPOBOHHUKOB. /JIek/

JI1.2J11.4
JI1.3
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
0102033 54
95096 07

3ayér.

53

VYpasiieHHe CBOMCTBAMH HEYHOPSTOYCHHBIX
HOJYIPOBOAHUKOB. /TIp/

JI1.1J11.2
J11.4 J11.3
JI1.5J12.2
JI12.1J13.1
J13.2J13.3
J13.4
21323354
05 56 07

KonTponbhas
pabora.




5.4 VmpasieHnne cBOHCTBAMHU HEYIOPSIAOICHHBIX JI1.2 J11.4 AHanmuTH9YeCKuit
MONYNpOBOAHUKOB. /Cp/ J1.3 oT4éT. 3a4ér.
J1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
D132 33 D4
3536 37
Pa3gen 6. KoHTakTHBIE M TOBEPXHOCTHBIE
sIBJIEHUSI B CTPYKTYpaXx Ha OCHOBe
HEeYNOpS/104eHHbIX MOJIYNPOBOAHNKOB.
6.1 DuznuecKue IBICHUS B CTPYKTypax Ha OCHOBE AHaTUTHICCKUI
HEYIOPSI0YSHHBIX TOMYyPOBOIHHUKOB. /Tema/ oTuéT. 3auéT.
6.2 ®usndeckue BICHUS B CTPYKTYPax Ha OCHOBE JI1.2 J11.4 3auér.
HEYIOPA0YEHHBIX NOMYIIPOBOAHUKOB. /JIeK/ JI1.3
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
010302033 24
2536 237
6.3 Odusnyeckue SBJICHUS B CTPYKTYpax Ha OCHOBE JI1.2 J11.4 Konrponbhas
HEYNOpPsI0YEHHbIX MOTYIPOBOAHUKOB. /TIp/ JI1.3 paborta.
J1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI13.4
0103233 24
3536 37
6.4 ®dusnieckne sBICHUS B CTPYKTYpax Ha OCHOBE JI1.2 J11.4 AHanuTH9YeCKuit
HEYIMOPSIOYCHHBIX TIONYIPOBOAHUKOB. /Cp/ J1.3 oT4ér. 3ayér.
JI1.5J12.2
J12.1J13.1
JI3.2J13.3
JI3.4
D132 33 D4
2536 27
Pa3gen 7. Ilpudops! u ycTpoiicTBa Ha OCHOBE
HeyHOps104eHHbIX MOIYNPOBOJHUKOB.
7.1 ITpuGops! 1 ycTpoiicTBa HA OCHOBE AHanutn4eckuit
HEYNOPSI0YEHHBIX MOIYNIPOBOIHUKOB. /Tema/ oTuéT. 3auéT.
7.2 ITpuGops! u ycTpoiicTBa Ha OCHOBE JI1.2 J11.4 3auér.
HEYIOpPsI0YEHHBIX MOTYNIPOBOJHUKOB. /JIeK/ JI1.3
J1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
0103233 24
3536 97
7.3 TIpuGops! 1 ycTpoiicTBa HA OCHOBE JI1.2 J11.4 Konrponbhas
HEYMOPSIIOYCHHBIX MOTYMPOBOTHUKOB. /TIp/ J1.3 pabora.
JI1.5J12.2
J12.1J13.1
JI3.2J13.3
JI3.4
D132 33 D4
2536 D7
7.4 ITpuGops! u ycTpoiicTBa Ha OCHOBE JI1.2 J11.4 AHanmutnyeckui
HEYNOPSI0YEHHBIX OIYIPOBOIHUKOB. /Cp/ JI1.3 oTuéT. 3auéT.
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI3.4
01323354

05096 07




Paznen 8. 3akmouenue. [lepcnekTuBbl
NpUMEeHeHHUs HeYIOpsIA0YeHHBIX
TOJIYIIPOBOTHUKOB.
8.1 3akitoueHue. [lepcrekTUBbI IPUMEHEHHS 5 0 AnHanmuTryeckui
HEYIOpPSI0YEHHBIX MOTYNPOBOIHHUKOB. /Tema/ oTuéT. 3a4ET.
8.2 3akitoueHue. [lepcrekTUBB IPUMEHEHHS 5 2 JI1.2 J11.4 3auér.
HEYMOPSIIOYCHHBIX TOTYMPOBOTHUKOB. /JIek/ JI1.3
J1.5712.2
JI2.1J13.1
J13.2J13.3
J13.4
D132 33 24
2536 237
8.3 IlepciekTHBBI IPUMEHEHHS HEYIIOPSJOYEHHBIX 5 1,75 JI1.2 J11.4 KonTponshas
norrynpoBonHuKoB /I1p/ J1.3 pabora.
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI13.4
31523354
2536 27
8.4 TlepcnieKTHBBI MPUMEHEHUST HEYTOPSIOYCHHBIX 5 3 JI1.2 J11.4 | AHanuTuveckui
HOTYIPOBOAHUKOB. /Cp/ JI1.3 oTuéT. 3auéT.
JI1.5J12.2
JI12.1J13.1
JI3.2J13.3
JI13.4
315232354
3536 27
Paznen 9. [IpomexyTounasi aTrecTamusi.
9.1 TloaroroBka K aTTecTally, HHasE KOHTAKTHAS 5 0
pabora. /Tema/
9.2 TTonrororka k 3auéry. /Cp/ 5 4 KontponbHbIe
BOIIPOCHI.
9.3 TTpuém 3auéra. /TIp/ 5 0,25 KontponbHbIe
BOIPOCH.

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIIUIIJIMHE (MOJY JIIO)

OrneHouHbIe MaTepUallbl MPUBEICHBI B IPHIIOKEHUH K paboueil mporpaMme TUCUUIUTUHBI (cM. JOKyMeHT "OLeHO4YHbIe MaTepHaIbl
o qucruroinHe "Ou3nka HeYmopsJOYeHHBIX TOIYIPOBOTHUKOB").

6. YHEBHO-METO/JMYECKOE U HTH®OPMAIIMOHHOE OGECHHEYEHHUE TUCIHIIJIMHBI (MOAYJIs1)

6.1. PexomeHayeMas JuTepaTypa

6.1.1. OcHoBHast IuTEpaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI1.1 | Buxpos C.I1., CBolicTBa ¥ IPUMEHEHNE METAIJIOB U TIOIYIPOBOJIHUKOB : Ps3ans: PULL ,

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

JI1.2 | AiiBazoB A.A., HeymnopsimoueHHbIEe ONYIIPOBOAHUKY : Yue0.1mocobue i By30B M.M3U:Bsicui. |5-7046-0142-

bynarsn b.I'., Buxpos mk., 1995, 352¢. |1, 1

C.IL., ITonos A.H.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI1.3 | Buxpos C.I1., ®duzruecKre Npouecchl B 0apbepHBIX CTPYKTYpaxX Ha OCHOBE Psi3ann, 2006, 1
Bumnsikos H.B., HEYTOPSI0YEHHBIX TOIYIPOBOIHHUKOB : Y4ed.mocobue 72c.
Mumrycrun BT
JI1.4 | Bomsirun H.B., Buxpor | [Ipupona HEBOCTIPOU3BOJUMOCTH CTPYKTYPHI U CBOKCTB Psi3anb, 2004, 1
C.IL., Jlapuna T.I"., MaTepHaJIOB JJIsl MUKPO- U HAHO3JIEKTPOHUKH : Yueb.1mocobue 64c.
Mypcanos C.M.,
Tumodeer B.H.
JI1.5 | ABaueBa T.I'., bomsrun | [Ipoueccsl camoopraHu3aiy B HEYHOPSIIOYEHHBIX MaTepraiax : Ps3ann, 2007, 1
H.B., Buxpos C.I1., VYueb.mocodue 56¢.
Mypcainos C.M.
6.1.2. lonojHuTeIbHAS JIUTEpaTYypa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
roj Ha3BaHue ObC
JI2.1 | Iumkun I'.T., Arees | HaHoanekTpoHuKa. DIeMEHTbI, TPUOOPHI, YCTPOUCTBA : y4eO. M.: BUHOM. 978-5-9963-
M. nocobue JlaGoparopus 0638-1, 1
3Hanuii, 2011,
408c.
JI2.2 |Topenuk C. C., MarepuasnoBeieHle NOITYIPOBOJHUKOB U IUAIIEKTPUKOB : Mockaa: 5-87623-018-
Jamesckuit M. 1. YUeOHHUK /715 BYy30B W3 narenscknit 7,
Jom MUCuC, | http://www.ipr
2003, 481 c. bookshop.ru/5
6738.html
6.1.3. Meronuueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | KomuuecrBo/
TOI Ha3BaHue ObC
JI3.1 |ABauéBaT.T., [Iporneccsl caMoOpraHU3aliy B HEYIOPSJOYSHHBIX MaTepralax : Caparos: 2227-8397,
Bonsrun H. B., yueOHOe mocobue By3oBckoe http://www.ipr
Buxpos C. II., obpa3oBanue, bookshop.ru/2
Mypcainos C. M. 2007, 54 c. 0682.html
JI3.2 | Buxpos C.II1., burpait | CeHcopHble cucTeMbl opranusma : YueOHoe rmocodue Ps3ans: PULL ,
E.B., Camoiinos B.O., PI'PTYVY, 2005, https://elib.rsre
Yurupes b.11. u.ru/ebs/downl
0ad/309
JI3.3 | Buxpos C.II., CBoiicTBa 1 IPUMEHEHUE METAJUIOB U HOJIYIIPOBOJIHUKOB : Pszans, 2004, 5-7722-0250-
Xonomuna T.A. Vueb.mocodue 84c. 2,1
JI3.4 |IOII., Kapmona M. OCHOBBI (YU3UKH TTOTYIPOBOTHHKOB M.: ®usmarmut, |5-9221-0268-
2002, 560c. 0,1
6.2. [Tepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn "UHTepHeT"
91 Caiit kadenpsl MUKpo- 1 HaHOANeKTpoHukU PIPTY : http://www.rsreu.ru/faculties/fe/kafedri/mnel
22 Cucrema gucraniuonHoro ooydenust ®I'6OY BO «PTPTVYy, pexum nocryma: mo naponto: http://cdo.rsreu.ru/
93 | EnnHOE OKHO JIocTyma K 00pa3oBaTebHBIM pecypcaM, PeKHM JO0CTya: o naponto: http://window.edu.ru/
D4 | Unrepuer Yuusepcuter Mudpopmarmonnsix Texuonoruii: http://www.intuit.ru/
35 OnexrpoHHO-OubHoTeyHas cucrema «[PRbooks» [DnekrponHslii pecypc]. — Pexxum nocrymna: qocTym u3 KOpIopaTuBHOM

cetu PTPTY — cBoOomHbIH, noctyn u3 cetn MHTEepHET — 10 mapoito: https://iprbookshop.ru/




D6 | DnekTpoHHO-OHONIHOTEeYHAs CHCTeMa U3AaTeNbeTBa «JIaHby [DNEeKTPOHHBIH pecypc]. — PexxuM gocTyna: 10CTym n3

kopriopatuBHoi cetu PTPTY — cBoOoaHsIiH, gocTym U3 cet MHTEepHET — 1o nmapodto: https://www.e.lanbook.com

D7 | Onekrponnas oubmuoreka PI'PTY [Dnekrponnslit pecypc]. — Pexxum gocryna: u3 koprnopatuHoit cet PTPTY — mo

napodto: http://elib.rsreu.ru/

6.3 IlepeyeHb MPpOrpaMMHOr0 oGecrevyeHnsl 1 HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 [lepeyeHnb JHUIEH3HOHHOI0 M CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO0 o0ecrnevyeHusi, B TOM YHCJIe
0TeYeCTBEHHOr0 NPOU3BOACTBA

HaunmeHnoBanue

Onucanmne

Kaspersky Endpoint Security

Kommepueckas numen3us

LibreOffice

Csobognoe 1O

SMathStudio

Csobognoe 1O

MathCAD

KOMMep‘IC CKas JIMICH3 U

6.3.2 Ilepevyenb MHGOPMATUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Cucrema Koncynsrantllntoc http://www.consultant.ru

7. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCHUTIJIMHBI (MOAYJIA)

42 yyeOHO-aIMHUHUCTPATHBHBINA KOpIyc. YueOHas jabopatopus 24 Mecta, MyinbTuMeana npoekrop Ben QMPS75, nocka

1 MarHuTHO-MapKepHas, 3 KOMITbIOTepa, 3 u3MepHuTeNbHBIX prudopa NanoEducator, ycTpoicTBO 3aTOYKH/TpaBICHHS

30H10B, 2 criekrpomerpa CD-26,BonbT™Merpbl B7-21 A(3mit.)

8. METOAUYECKHE MATEPHUAJIbBI 1O JUCIHUIIJIMHE (MOJAY JIIO)

Metonuueckoe odecreyeHne TUCHUILTUHBI IPUBEJCHO B IMIPUIOKEHUH K pabodel mporpaMMe JUCHUILTUHBI (CM. JOKYMEHT
"MeTonuueckue ykasaHus 1o aucuuiumHe "®Ousnka HeynopsIO4eHHbIX HOIyIPOBOAHUKOB"").

[IOKYMEHT NOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

NOAMUCAHO
3ABEZYIOLLIMM
KADELPbI

NOANMUCAHO
3ABEYIOLLMM
BbIMYCKAOLLIEN
KA®E/IPbI

noAnncCAHO
HAYAJIbHUKOM OA

YTBEPXJEHO

®reoy BO "PrPTY", PIrPTY, JInTBMHOB Bnagummp
leopruesud, 3aBeaytowmii kadeapon MHIM

®rsoy BO "PrPTY", PrPTY, JlutenHos Bnagnummp
leopruesuy, 3aBeaytowmii kadeaport MH3/

®rboy BO "PrPTY", PIPTY, boapos Oner AHaTo/NbeBWY,
HauanbHuk oTaena acnmpaHTypbl

®rboy BO "PrPTY", PIPTY, MNpoHnH Muxaun
Bnaaummposwuy, 1.0. pektopa

OnepaTtop 340 000 "KomnaHus "TeHzop" —

02.09.26 13:51
(MSK)

02.09.26 13:51
(MSK)

03.09.26 09:30
(MSK)

04.09.26 12:58
(MSK)

MpocTas noanucb

MpocTas noanucb

Mpoctas nognucb

MpocTas nognucb




