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

HeynopsizoueHHbIe MOJYIPOBOIHUKH

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO0JIEKTPOHUKH
Y4eOHblii man 11.03.04_24_00.plx
11.03.04 DnexTpoHUKa U HAHORIEKTPOHUKA
Kpanuduxanus O6akanaBp
dopma 00yueHHS o4Hast
O061mas TpyIoeMKOCTh 33ET

Pacnpeuenelme YacoB JUCHUILIMHBI 10 ceMecCTpaM

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypce>) Hroro
Henens 8
Bun 3ansTuit vII PIT I PIl
Jlexiyn 16 16 16 16
IpakTuueckue 16 16 16 16
Wnas koHTakTHas 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 32,25 132,25 | 32,25 | 32,25
Konraxthas padora | 32,25 | 32,25 | 32,25 | 32,25
Cam. pabora 67 67 67 67
Yacel Ha KOHTPOJIb 8,75 |8,75 8,75 |8,75
HUrtoro 108 108 108 108

r. Psa3aun



[Iporpammy cocraBui(u):

K.m.H., 0oy., Buwnsxoe Huxonaii Braoumupoguu

Pabouas nporpamMma JUCIUIITHHBL

HeynopsiioueHHble MOTYNPOBOIHUKHU

paspaborana B coorBeTcTBUM ¢ DI'OC BO:

®I'OC BO - 6akanaBpuaT 1o HanpasieHuro moaroTosku 11.03.04 DiekTpoHUKa M HAHOJICKTPOHUKA (TMprka3 MUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

COCTaBJIeHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
11.03.04 DnexTpoHrKa ¥ HAHOAJIEKTPOHUKA

YTBEPKIECHHOIO y4EHBIM COBETOM By3a 0T 26.01.2024 npotokon Ne 8.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokon ot 29.05.2024r. Ne 9
Cpok gevictBus nporpaMmsl: 2024-2028 yu.r.
3aB. xadenapoit JlutunoB Bnagumup I'eopruesuy



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

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronaenns B 2025-2026 yueOHOM ToAy Ha 3aceIannn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2025r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
ucnonHerus B 2026-2027 yueOHOM rojly Ha 3aceanuu Kadeapsl
Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u 0Jo0peHa st
ucrnonHeHus B 2027-2028 yaeOHOM roay Ha 3aceJaHuu Kadeaphl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

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

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronHenns B 2028-2029 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2028 r. Ne

3aB. kadenpoit




1. IEJIX OCBOEHUA JUCHUILJIUMHBI (MOAY JISA)

11

Ienbto 0OCBOCHUS TUCIMIUIMHBI SBIIETCS (DOpMUPOBaHUE OA30BBIX 3HAHWH M YMEHHH B 00JIACTH aKTYaJIbHBIX (DU3NYECKUX
npo0ieM U TeHIEHIUI pa3BUTHS HEYIIOPSJOYEHHBIX MaTEepUAJIOB ISl CO3/IaHUS 3JIEMEHTOB, IPUOOPOB U YCTPOKICTB
TBEPJIOTEIIHOM JIEKTPOHUKH U HAHOZJIEKTPOHUKH B COOTBETCTBHHU ¢ PesiepanbHbIM rocyapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIapToOM; (POPMHUPOBAHHE Y CTYAECHTOB CIIOCOOHOCTH K JIOTHYECKOMY MBIIIICHUIO, aHAIN3Y ¥ BOCIPHUATHIO
uH(OpMAIK TOCPEACTBOM 00€CIIeYeHHS ATAnoB GOpMUPOBAHUS KOMITETeHIMH, npeaycMorperHbix ®I'OC, B yactu
MIPEJICTABJICHHBIX HIKE 3HAHUM, YMEHHUM U HaBBIKOB.

1.2

3agayu:

1.3

- 00ydeHHe MPeACTaBICHUSIM O CIIOc00ax MONTyYeHUS HEYIOPSA0UEHHBIX MTONTYIIPOBOAHMKOB M UX KJIacCH(DUKAINY;

14

- 06y‘IeHI/Ie npeaCTaBICHUIM 00 0COOCHHOCTSX pacnpeaciaCHus IIIOTHOCTH COCTOﬂHHﬁ, MEXaHHU3MaM TOKOIEpECHOCa
HOCHUTEJIeH 3apsiaa u criocobax yHrpaBJICHUA CBOMCTBaMU HEYNIOPAAOYCHHDBIX ITOJYIIPOBOJAHUKOB,

15

- o0y4yeHHe 0COOEHHOCTAM (PU3MYECKUX SIBIICHUH B HEYNOPSA0UYEHHBIX MaTepHaiaX U CTPYKTYpax U (PU3NUYECKUM
npuHOHIAM (YHKIMOHUPOBaHMS NPUOOPOB Ha OCHOBE HEYIOPSAJ0YCHHBIX MTOIYIPOBOJHUKOB,;

1.6

- o0yueHHe HaBBIKAM HCCIIEI0BATENBCKOM N HH)KEHEPHOH paboThI;

1.7

- 0OyueHne MeTosiaM 0OpabOTKM M aHaIIM3a PE3yIbTaTOB J1a00PATOPHBIX SKCIEPUMEHTOB.

2. MECTO JIMCLHHAIIIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJILHOM ITPOIPAMMBbI

Hux (pazgen) OIL: |

2.1

TpedoBaHus K NpeABaApPUTEJILHOI MOATO0TOBKE 00y4al0UIerocs:

211

KOHCprPIpOBaHI/Ie MHUKPO- 1 HAHOCUCTEM

2.1.2

MukpocxeMoTeXHHUKa

2.13

Hay‘-IHO-I/ICCJIeI[OBaTeJ'IBCKaﬂ IpaKTHUKa

2.14

IIponsBoacTBeHHas npaKTHUKa

2.15

HpOHECCI)I MUKPO- 1 HAHOTCXHOJI O

2.16

COBpeMCHHBIe TBEPAOTECIJIBHBIC JAaTYUKH

2.1.7

ONeKTpOHHBIE U HOHHBIE ITPUOOPBI

2.18

CxeMOTeXHUKa MUKPOAJIEKTPOHHBIX YCTPONHCTB

2.1.9

TemnoBeie IIPOLICCCHI B QJICKTPOHUKE

2.1.10

TexHomoruueckas (r[poe KTHO-TCXHOIJI OFI/I'{CCKB.?{)

2111

TexHOMOTMS N3NNI MUKPO- ¥ HAHODJIEKTPOHUKH

2.1.12

DJeMEHTBI 2J1eKTPOHHOH TEXHUKH

2.1.13

HupopManoHHbIe TEXHOIOTHU

2.1.14

TBGp,Z[OTeJ'H)HaH QJICKTPOHUKA

2.1.15

[udposas 06pabOTKa CUTHAIIOB B AJIEKTPOHHBIX YCTPOWCTBAX

2.1.16

TexHonoruueckue MPOIECChl HAHOJICKTPOHUKHN

2.1.17

HHTGHJ’ICKTY&HBHLIC JaTYUKHU

2.1.18

CJ'IO)KHO(byHKHI/IOHaJ'IBHLIe OJICKTPOHHBIC OJIOKH

2.1.19

CxeMOTexXHHKa MUKPAJIEKTPOMEXaHMUECKUX YCTPOICTB

2.2

Jucuunianusl (MOAYJIM) M NPAKTHUKH, 1JI51 KOTOPBIX OCBOEHHE JAHHOI JMCHHUIINHBI (MOIYJIs1) HE00X0IHMO KaK
npeaulecTBYIOIIee:

221

BeinonHeHye U 3alyTa BhITYCKHON KBaIU(UKALMOHHOM paboThl

2.2.2

[pennuninoMHast mpakTUKa

3. KOMIIETEHIIMU OBYYAIOHIET'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUMSA JUCIUIIJIMHBI

(MOJYJIST)

IIK-1: CnocodeH cTpouTh (pusnyeckue 1 MaTeMaTH4YecKHe MOJe/ M NPUOOPOB, cXeM, YCTPOHCTB H YCTAHOBOK 3J1eKTPOHUKHU

U HAHOJJICKTPOHHUKH Pa3JIMYHOI 0 (l)yHKII]/IOHaJIBHOI‘O Ha3HAYCHHSA, UCNTOJIb30BATHh CTAHIAPTHBIC MPOIrPAMMHBIC CPEACTBA UX

KOMIIbIOTEPHOI'0 MOeJIMPOBAHNUS W MPOBOAUTH AHAJIU3 Pe3yJIbTATOB

IIK-1.1. [IpoBoauT MoeIMPOBAHUE H HCCIeJ0BAHUS YHKIMOHAIBHBIX, CTATHYECKHX, IMHAMUYECKHX, BpeMeHHBbIX,
YACTOTHBIX XapaKTePHUCTHK NPHOOPOB, cXeM, YCTPOHCTB M YCTAHOBOK 3J1eKTPOHHUKH U HAHOIJIEKTPOHUKH Pa3JIUYHOI0
(PYHKIHOHAJIBHOT0 HA3HAYEHH




3HaTh

MIPUHIIUITBI CXEMOTEXHUYECKOTO MOJICIIMPOBAHUS U MCCIIE0OBAHHS XapaKTEPUCTHK AJICKTPOHHBIX MPHOOPOB, CXEM, YCTPONCTB U YCTAHOBOK
AJIEKTPOHHMKH U HAHOIJIEKTPOHUKH PA3IMYHOr0 () YHKIIMOHAJIBHOTO Ha3HAYCHUSL.

Ymerhb

CTPOUTH (PU3UYECKUE U MATEMATHYCCKHE MOJIEITH AICKTPOHHBIX MPHOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK JJICKTPOHUKU U
HAHOBJICKTPOHUKH Pa3IMIHOr0 ()yHKIMOHAILHOIO HA3HAYCHHSI.

Buaagern

HaBBIKAMH KOMIIBIOTEPHOTO MOJICIIMPOBAHHMSI AJIEKTPOHHBIX MPUOOPOB, CXEM, YCTPOHCTB M YCTAHOBOK AJIEKTPOHUKHU M HAHODJICKTPOHUKU
pa3nu4YHOro ()YHKIMOHAIBHOTO HA3HAYCHHS.

IK-2: CnocodeHn aHAIM3UPOBATh, CHCTEMATH3UPOBATH M 000011aTh Pe3yJbTAThI HCCJIEI0BAHUI NPUOOPOB, CXeM, YCTPOICTB
U YCTAHOBOK JJIEKTPOHUKH M HAHOJJIEKTPOHUKH PA3JIMYHOr0 (PyHKIMOHAIBLHOI0 HA3HAYEHHSA

MK-2.1. AHanau3upyeT Hay4YHbIe JaHHbIE, Pe3yJbTAThI IKCIIEPUMEHTOB U HAOII0JeHit

3HaTh

METOIUKHU NPOBEACHHS MCCIICIOBAaHHI TAPaMETPOB M XapaKTePUCTUK MPUOOPOB, CXEM, YCTPOMCTB U YCTaHOBOK JICKTPOHUKH U
HaHOJICKTPOHHUKH Pa3IMIHOrO () YHKIIMOHATHHOI'O HA3HAYCHHS.

YMmerh

MIPOBOJUTH HUCCIICIOBAHUS XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK 3JICKTPOHUKH M HAHORJICKTPOHUKU PA3THYHOIO
() YHKIMOHATILHOTO HA3HAYCHUSI.

Baagern

HaBBIKAMH KOMIIBIOTEPHOH 00paOOTKU JaHHBIX PE3YIbTATOB AKCIEPUMEHTOB M HAOJIOACHHIA.

MK-3: Cnocoden pa3padaTsIiBaTh U AaHAJU3MPOBATH TEXHOJOTMYECKHE MPOLECCh H3TOTOBJIEHUS YCTPOICTB U YCTAHOBOK
3JIeKTPOHMKHU U HAHOYIEKTPOHHKH Pa3INYHOr0 (PYHKIHOHAIHLHOI0 HA3HAYEHH

IIK-3.1. Pa3zpadaTbiBaeT TEXHOJI0THYeCKHE MPOLecChl M3rOTOBJIEHHUSI YCTPOICTB M YCTAHOBOK JJIeKTPOHMKH U
HAHOYJIEKTPOHMKH Pa3INYHOro YHKIHOHAJIHLHOI0 HA3HAYEHHSI HA OCHOBE Da30BbIX TEXHOJIOTHYECKHUX MPOLECCOB

3HaTh

OCHOBHBI€ ATAIlbl TEXHOJOIMYECKHUX MPOIECCOB M3TOTOBJICHHS YCTPONCTB U YCTAHOBOK AJICKTPOHUKH U HAHOBJICKTPOHUKHU PA3IMIHOTO

(G YHKIIMOHATILHOTO HA3HAYCHUSI.

YMmernb

pa3pabaThIBaTh ONEPAIMOHHBIC H MAPIIPYTHBIC KAPTHI TEXHOJIOTMUYECKUX MPOLIECCOB H3TOTOBJICHUS YCTPOHUCTB U YCTAHOBOK AJICKTP OHUKH
Y HAHODJICKTPOHHUKH PAa3IMIHOr0 ()YHKIIHOHATIHHOIO HA3HAYCHUSI.

Buaagern

HABBIKAKMH TOATOTOBKH TEXHUYECKOW JOKYMEHTAIIMHU MPOLIECCOB N3TOTOBJICHUS] YCTPONUCTB M YCTAHOBOK 3JICKTPOHUKH U
HAHOZJICKTPOHHUKH Pa3IMYHOro (pyHKIHMOHAIBHOTO HA3HAYCHUSI.

IIK-3.2. IIpoBoaMT aHAJIN3 TEXHUYECKUX TPeOOBAHU, NPeAbABJIEMbIX K H3/1eTHAM 31eKTPOHUKHU H HAHOIJIEKTPOHUKH
Pa3IM4YHOro GyHKIHMOHAIbHOr0 HA3HAYECHHSI

3HaTh

OCHOBHBIC TEXHHYCCKUE TPEOOBAHUS, TIPEIBSIBIISICMbIE K U3ICIINSIM JICKTPOHUKHU ¥ HAHODJICKTPOHUKH PA3IMIHOrO () YHKIIMOHATHLHOT'O
Ha3HAYECHMS.

YMmernh

MIPOBOJUTh aHATHM3 TEXHUYECKUX TPEOOBAHUM, MPEABSIBISIEMBIX K H3/ICIUSAM 3JICKTPOHUKH ¥ HAHOJICKTPOHHUKU PA3IUYHOrO

() YHKIIMOHAJILHOT'O HA3HAYCHUSI.

Baagern

METOJIaMH aHaJIN3a TEXHUICCKUX TPEOOBAHMM, IPEIBABISIEMBIX K U3JICITUSAM DIICKTPOHUKH W HAHOIICKTPOHUKHU Pa3IMIHOTO

(G YHKIIMOHAJILHOT'O HA3HAYCHUS.

B pe3yibTaTte ocBOeHHMS TMCHUNIUHBI (MOAYJIs1) 00ydalommiicst 0KeH

3.1|3narn:

3.1.1| ocHOBHBIC (HM3UYECKHE SBJICHUS; OCHOBHBIC (DaKThl, 0a30BbIC KOHICIIIIUK 1 MO (DU3UKU HEYTIOPSJOUCHHBIX CUCTEM,
OCHOBHBIC XapaKTEPHCTUKH MaTEPUAJIOB, MX IPIMECHEHHE B JIEMECHTAX JIEKTPOHHKH M HAHOAICKTPOHUKH, OCHOBBI
COBPEMEHHBIX TEXHOJIOIHIl MHKPO- i HAHODJIEKTPOHUKH.

3.2 | Ymern:

3.2.1 | mpuMeHsTh HA PAKTHKE OCHOBHbIE PHUEMBI ¥ IPOrpaMMHBIE CPe/ICTBA 00pPAOOTKU U IPeICTaBICHUS JaHHBIX B
COOTBETCTBUHU C 3aJauel HCCIIeI0BaHUS XapaKTEPUCTUK U IApaMETPOB HEYIIOPSIOUEHHBIX IOJIYIIPOBOIHUKOB.

3.3 | Baagern:

3.3.1| BnageHus rpaMOTHBIM (HH3MISCKHUM HAYYHBIM SI36IKOM; MEKAYHAPOIHON CHCTEMO eAMHHUI] U3MEPEeHU#T (HU3HUCCKUX
BesimunH (CU) npu pusnueckux pacyerax u GOpMyIHpOBKe HU3MUECKUX 3aKOHOMEPHOCTEH; 0a30BBIMHI HABBIKAMHU
SKCHEPHUMEHTAILHOTO HUCCIICA0BaHNS TApaMETPOB M XapaKTEPUCTHK HEYIOPAA0UEHHBIX MAaTEpPHaJIOB U CTPYKTYP.

4. CTPYKTYPA U COJIEP’KAHME JUCLHUILINHBI (MOZY.JI5)

Kon HaumenoBanmue pa3nesio u Tem /Buj 3ausatusi/ | Cemectp / | HacoB | Komneren- | Jlureparypa ®opma
3aHATHS Kvype 1070 KOHTPOJSI




Paznen 1. BBenenne. Mukpockonuieckue u

TEPMOAUHAMHUYECCKHE ACIIEKTbI K.]'laCCl/l(l)l/lKaIII/lI/l

HEYNOPAAOYCHHBIX CUCTEM.

11 Beenenne. MUKPOCKOITHYECKHE U 0 AnHanmuTryeckui
TepMOIMHAMHUYECKUE aCTIEKThI KIacCH(pUKALUH oTuéT. 3a4ET.
HEYNopsI04eHHbIX cucteM. /Tema/

1.2 Beenenne. MUKPOCKOITHUECKHE U 2 IK-1.1-3 JI.1 J11.2 3auér.
TEPMOJMHAMHUYECKUE ACHEKThI KJIaCCU(PUKAIIMN [K-2.1-3 JI1.3J11.4
HEYNOpsI0YEeHHbIX cucreM. /JIex/ IK-3.1-3 JI1.5

IK-3.2-3 JI1.6J12.1
J12.2J13.1
JI3.2J13.3
JI13.4
31323354
3536 37

13 Mukpockonnieckre U TEpMOINHAMUYECKHE 2 [K-1.1-y JI1.2 J11.3 Konrponbhas
ACTICKTHI KJIaCCU(PHKAIIMU HEYITOPSAI0UCHHBIX IK-2.1-y JI1.4 J11.5 pabora.
cucrem. /TIp/ IK-3.1-y JI1.6J12.1

IK-3.2-Y J12.2J13.1
JI3.2J13.3
JI3.4
D132 33 24
2536 27

14 Mukpockonuieckue u TepMOINHAMHUECKHE 10 K-1.1-y JI1.2 JI1.3 AHanutnyeckuit
acIeKThl KiIaccu(pUKaluy HeYIops A04EHHbBIX MK-2.1-y JI1.4 J11.5 oT4éT. 3auérT.
cucrem. /Cp/ MK-3.1-y JI1.6J12.1

IK-3.2-y J12.2J13.1
JI3.2J13.3
JI13.4
21323354
35036 97
Paznen 2. AToMHasi CTPYKTYpa
HeYNOpsI104YeHHBIX CHCTEM.

2.1 ATOMHAsI CTPYKTYpa HEYIOPSJOYCHHBIX 0 AnHanmuTndeckui
cucreM. /Tema/ oT4€T. 3a4ET.

2.2 ATOMHAsI CTPYKTYpa HEYMOPSJOYCHHBIX 2 I1K-1.1-3 JI1.2 J11.3 3auér.
cucreM. /JIex/ MK-2.1-3 JI1.4 J11.5

IK-3.1-3 JI1.6J12.1
I1K-3.2-3 J12.2J13.1
JI3.2J13.3
JI3.4
D132 33 D4
2536 27
2.3 ATOMHasl CTPYKTYpa HEYIOPSAIOYEHHBIX 2 IK-1.1-B JI1.2 J11.3 KonrponbHas
cucrem. /IIp/ IIK-2.1-B JI1.4 JI1.5 pabora.
I1K-3.1-B JI1.6J12.1
I1K-3.2-B JI12.2J13.1
JI3.2J13.3
JI3.4
01323354
05036 97
2.4 ATOMHasI CTPYKTYpa HEYMOPSJOYCHHBIX 8 IK-1.1-y JI1.2 J11.3 AnHanmutnyeckui
cucrem. /Cp/ [K-2.1-y JI1.4 J11.5 oT4ér. 3auér.
IK-3.1-Y J1.6J12.1
MK-3.2-y J12.2713.1
JI3.2J13.3
JI3.4
0103233 D4
3536 37
Pa3gen 3. DieKTpOHHBIE COCTOSTHMS,
ONTHYEeCKHE CBOICTBA M TPAHCIOPT HOCHTEJel
B HEYNOPSIA0YeHHBIX MOJYNPOBOIHUKAX.
3.1 DJEKTPOHHBIC COCTOSHHSI, ONTUIECKHE CBOMCTBA U 0 AHaTUTHICCKUI

TPAHCIIOPT HOCHUTEJIEH B HEYIIOPSJOYCHHBIX
nonynpoBoaHukax. /Tema/

OTYET. 3a4éT.




3.2 DJIEKTPOHHBIC COCTOSIHUS, ONITUYECKUE CBOMCTBA U 2 IK-1.1-3 JI1.2 11.3 3auér.
TPAHCIIOPT HOCHUTENICH B HEYIOPSA0UCHHBIX [K-2.1-3 JI1.4 J11.5
HOTYIPOBOAHUKAX. /JIeK/ IK-3.1-3 J1.6J12.1

IK-3.2-3 J12.2J13.1
JI3.2J13.3
JI3.4
D132 33 D4
3536 37

3.3 DNEeKTPOHHBIC COCTOSTHUSI, ONITUICCKIE CBONCTBA U 2 [IK-1.1-y JI1.2 J11.3 KonrponbHas
TPAHCIIOPT HOCUTENIEH B HEYITOPSJOUYCHHBIX MK-2.1-y JI1.4 J11.5 pabora.
noynpoBoaaukax. /TIp/ IK-3.1-y JI1.6J12.1

MK-3.2-y J12.2J13.1
JI3.2J13.3
JI3.4
010302033 24
2536 27

3.4 DJEKTPOHHBIE COCTOSIHUS, ONITUYECKUE CBOMCTBA U 10 IK-1.1-y JI1.2 J11.3 AHanmuTudeckui
TPAHCIOPT HOCUTENEH B HEYIOPSJ0YEHHBIX [K-2.1-y JI1.4 J11.5 oT4éT. 3auérT.
nonynpoBogHukax. /Cp/ MK-3.1-y JI1.6J12.1

MK-3.2-y J12.2J13.1
JI3.2J13.3
JI3.4
0103233 24
3536 37
Paznen 4. Texnosornyeckue MeTOAbI MOJTYyUYeHHUS
HEeYNOps/104eHHbIX MOIYNPOBOJAHNKOB.

4.1 TeXHOMOTHUeCKUEe METOIBI TTOTYUCHHUS 0 AHanmuTndeckui
HEYNOPSIOYCHHBIX MOTYMPOBOTHHUKOB. /Tema/ oT4éT. 3auér.

4.2 TexHonornyeckne MeToAbl MOTyYEHUs 2 IIK-1.1-3 JI1.2 J11.3 3ayér.
HEYIMOPSI0YCHHBIX TIOYIIPOBOAHUKOB. /JIek/ I1K-2.1-3 J1.4

IK-3.1-3 JI1.5J12.1
I1K-3.2-3 J12.2J13.1
JI3.2J13.3
JI3.4
D132 33 D4
2536 27
4.3 TexHoIornuecKue MEeToAbI MOy4CHUs 2 IK-1.1-B JI1.2 J11.3 KonrponbHas
HEYIOpPsI0YEHHBIX MOTYIPOBOJHUKOB. /IIp/ I1K-2.1-B JI1.4 paborta.
I1K-3.1-B JI1.5J12.1
I1K-3.2-B JI12.2J13.1
JI3.2J13.3
JI3.4
01323354
3536 37
4.4 TeXHOMOTHUECKUE METOIBI TTOTYUCHHUS 8 IK-1.1-y JI1.2 J11.3 AnHanmutnyeckui
HEYNOPSJOYCHHBIX MOIYNPOBOJHHUKOB. /Cp/ [K-2.1-y J1.4 oT4ér. 3ayér.
MK-3.1-y JI1.5J12.1
MK-3.2-y J12.2J13.1
JI3.2J13.3
JI3.4
D132 33 24
3536 37
Pa3gen 5. Cnoco0bl ynpaBJ/ieHUs CBOHCTBAMU
HEeYNOpPS/104eHHbIX MOJTYNPOBOXHNKOB.

51 CriocoOs! yrpaBJeHUs! CBOHCTBAMHU 0 AHanmuTnyeckui
HEYIOPSI0YCHHBIX TOMYIPOBOIHHUKOB. /Tema/ oTu€T. 3auéT.

5.2 CriocoOs! yrpaBJIeHHUs! CBOHCTBaMHU 2 [K-1.1-3 JI1.2 J11.3 3auér.
HEYNOPSJOYCHHBIX MOTYPOBOJHHUKOB. /JIek/ IK-2.1-3 J1.4

IK-3.1-3 JI1.5J12.1
IK-3.2-3 J12.2J13.1
JI3.2J13.3
JI3.4
01323354

05096 07




5.3 CriocoObl yrpaBJeHUsI CBOHCTBAMHU I1K-1.1-B JIL.1 J11.2 Konrponbhas
HEYMOPSIIOYCHHBIX MOTYMPOBOTHUKOB. /TIp/ [1K-2.1-B JJ1.3J11.4 pabora.
[1K-3.1-B J1.5J12.1
I1K-3.2-B JI2.2J13.1
JI3.2J13.3
JI3.4
D132 33 D4
3536 37
5.4 Crioco0bl yrpaBJIeHHs CBOHNCTBAMU [K-1.1-y JI1.2 JI1.3 AHanuTH4YeCKUit
HEYIOPSI0YSHHBIX TTOTYIPOBOTHUKOB. /Cp/ MK-2.1-y JI1.4 oT4éT. 3auéT.
MK-3.1-y JI1.5J12.1
MK-3.2-y J12.2J13.1
JI3.2J13.3
JI3.4
010302033 24
2536 27
Pa3gen 6. KoHTakTHBIE M NOBEPXHOCTHbIE
SIBJICHMS B CTPYKTYPax HA OCHOBe
HEYNOPS/109eHHbIX MOJIYNPOBOAHUKOB.

6.1 KoHTakTHBIE 1 TOBEPXHOCTHBIE ABJICHUS B Ananurndeckuit
CTPYKTYpaX Ha OCHOBE HEYIOPSJOYEHHBIX oTuéT. 3auéT.
HOJyIIPOBOAHUKOB. /Tema/

6.2 KoHnTakTHBIE M TOBEPXHOCTHBIE SIBIICHUS B IK-1.1-3 JI1.2 JI1.3 3auér.
CTPYKTypaxX Ha OCHOBE HEYNOPSIOUYEHHBIX IK-2.1-3 JI1.4
HOJYIIPOBOIHHKOB. /JIex/ IK-3.1-3 JI1.5J12.1

IK-3.2-3 J12.2J13.1
JI3.2J13.3
JI3.4
31323354
3536 27

6.3 KoHTakTHBIC ¥ TOBEPXHOCTHBIC SBJICHUS B I1K-1.1-B JI1.2 J11.3 Konrponbhas
CTPYKTYpaxX Ha OCHOBE HEYMOPSIOUCHHBIX [1K-2.1-B J1.4 pabora.
NoMynpoBoAHUKOB. /TIp/ [1K-3.1-B JI1.5J12.1

[1K-3.2-B J12.2J13.1
JI3.2J13.3
J13.4
D132 33 D4
2536 27

6.4 KoHTakTHBIE 1 TOBEPXHOCTHBIE SIBICHUS B [K-1.1-y JI1.2 J11.3 AHanmutnyeckui
CTPYKTypax Ha OCHOBE HEYIOPSIOYEHHBIX MK-2.1-y JI1.4 or4éT. 3auérT.
MOTYNpOBOAHHUKOB. /Cp/ IK-3.1-y JI1.5J12.1

MK-3.2-y J12.2J13.1
JI3.2J13.3
JI3.4
01323354
05036 97
Paznen 7. I[IpuGopsbl 1 ycTpoiicTBa HA OCHOBE
HEYNOPSI/10YeHHbIX MOJIYIPOBOIHUKOB.

7.1 TTpuGops! 1 ycTpoiicTBa HA OCHOBE AHanmuTnyeckui
HEYNOpPSI0YEHHBIX MOTYNIPOBOIHHUKOB. /Tema/ oT4€T. 3auéT.

7.2 TIpuGops! 1 ycTpoiicTBa Ha OCHOBE IK-1.1-3 JI1.2 J11.3 3auér.
HEYMOPSIIOYCHHBIX TOTYTPOBOTHUKOB. /JIek/ [K-2.1-3 J1.4

IK-3.1-3 J1.5J12.1
[1K-3.2-3 J12.2J13.1
JI3.2J13.3
J13.4
D132 33 24
3536 37
7.3 TIpuGopsk! 1 yCTpOicTBa HA OCHOBE [K-1.1-B JI1.2 J11.3 KonrponbHas
HEYIIOPSAOYECHHBIX HOIYIIPOBORHHUKOB. /IIp/ IK-2.1-B J1.4 pabora.
I1K-3.1-B JI1.5J12.1
I1K-3.2-B J12.2J13.1
JI3.2J13.3
JI3.4
010302033 54

9596 97




7.4 TIpuGops! 1 ycTpoiicTBa HA OCHOBE 14 IK-1.1-y JI1.2 11.3 AHanmuTnyeckui
HEYNOPSIOYCHHBIX MTOTYNPOBOJHUKOB. /Cp/ [K-2.1-y J1.4 oT4éT. 3a4ér.
IK-3.1-V JI1.5012.1
MK-3.2-y J12.2J13.1
JI3.2J13.3
JI3.4
D132 33 D4
3536 37
Pa3gen 8. 3akimouenue. [lepcnekTuBbl
NpUMeHEeHHUs HeYNOPSII09eHHBIX
MOJIYNIPOBOTHUKOB.
8.1 3aknrouenue. [lepCreKTHBBI TPUMEHEHHS 0 AHaTUTHICCKUI
HEYIOPSI0YSHHBIX OMYIPOBOIHHUKOB. /Tema/ oTuéT. 3auéT.
8.2 3axitoyenue. [lepcnekTuBbl MpUMEHEHUS 2 [K-1.1-3 JI1.2 J11.3 3auér.
HEYIOPSI0YSHHBIX TOMYNPOBOIHHIKOB. /JIek/ IK-2.1-3 JI1.4
MK-3.1-3 JI1.5J12.1
IK-3.2-3 J12.2J13.1
JI3.2J13.3
JI3.4
31523354
2536 237
8.3 TlepcnieKTHBBI MPUMEHEHHUST HEYTIOPS JOYCHHBIX 2 I1K-1.1-B JI1.2 J11.3 Konrponbhas
HOTYIPOBOAHUKOB /IIp/ I1K-2.1-B JI1.4 paborta.
I1K-3.1-B JI1.5012.1
I1K-3.2-B J12.2J13.1
JI3.2J13.3
JI13.4
31522354
3536 37
8.4 IlepciekTHBBI IPUMEHEHHS HEYIOPS JOYEHHBIX 3 [K-1.1-y JI1.2 J11.3 Ananurnyeckuit
MOIYpOBOAHUKOB. /Cp/ [K-2.1-y J1.4 oT4ér. 3ayér.
MK-3.1-y JI1.5J12.1
IK-3.2-Y J12.2J13.1
JI3.2 J13.3
JI3.4
D132 33 D4
2536 27
Pasnen 9. [Ipomexyrounasi aTrecTanus.
9.1 IoaroroBka K aTTecTanyy, HHAsi KOHTAKTHAS 0
pabora. /Tema/
9.2 Tloarororka k 3auéty. /3auét/ 8,75 IIK-1.1-3 KonTponbabie
IK-1.1-y BOIPOCHI.
IK-1.1-B
IK-2.1-3
MK-2.1-y
I1K-2.1-B
IK-3.1-3
MK-3.1-y
I1K-3.1-B
IK-3.2-3
MK-3.2-y
I1K-3.2-B
9.3 Ipuém 3auéra. /MKP/ 0,25 [1K-1.1-3 KonrponbHsie
IK-1.1-y BOIPOCHI.
IK-1.1-B
IK-2.1-3
MK-2.1-y
I1K-2.1-B
IK-3.1-3
MK-3.1-y
I1K-3.1-B
IK-3.2-3
IK-3.2-y

I1K-3.2-B




5. OHEHOYHBIE MATEPHUAJIBI 11O JMCIIMITJIMHE (MOJY JIIO)

O1eHOYHBIC MaTepUAIIbI TPUBEICHBI B IPHIIOKEHUH K paboueid mporpaMmMe TUCHUIUTHHBI (CM. TOKyMEHT "OLeHOYHbIC MaTepUalIbI
no qucnunnuHe "HeynopsgoueHHble MoaynpoBoJHUKA"").

6. YHAEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE TUCITUIIJIMHBI (MOAY JIST)

6.1. Pexomennyemasi 1urepatrypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KomuuecrBo/
oz Ha3BaHue ObC

JI1.1 | Buxpos C.II., CBoiicTBa ¥ MPUMEHEHUE METAJUIOB U HOJIYIIPOBOJIHUKOB : Ps3ans: PULL ,

Xomomuna T.A. VuebHoe mocodue PI'PTYVY, 2005, https://elib.rsre
u.ru/ebs/downl
0ad/239

JI1.2 | AiiBazoB A.A., HeymopsimoueHHbIC ONYIPOBOAHUKH : Y4eO.mocodue A By30B M.MDBU:Beicit. |5-7046-0142-

Bynarsu B.T'., Buxpos mK., 1995, 352¢. |1

C.IL., ITomos A.H.

JI1.3 | Bonsrun H.B., Buxpos | IIpupona HeBOCIIPOU3BOJUMOCTH CTPYKTYPhI U CBOHCTB Ps3anb, 2004,

C.IL, Jlapuna T.I"., MaTepuaoB Ul MUKPO- U HAHOIEKTPOHUKH : Yued.1mocobue 64c.

Mypcanos C.M.,

Tumodees B.H.

JI1.4 | Buxpos C.I1., ®duzryecKkre Npouecch B 0apbepHBIX CTPYKTYpax Ha OCHOBE Ps3ann, 2006,

Bummsikos H.B., HEYMOPSIOYCHHBIX TTOIYIIPOBOIHUKOB : Yueb.1mocodue 72c.

Mumrycrun BT

JI1.5 | ABaueBa T.I'., Bomsrun | [Iporecchl camMmoopraHH3aIMK B HSYIOPSIOYCHHBIX MaTepUaax : Psi3anb, 2007,

H.B., Buxpos C.II., Vueb.mocobue 56¢.

Mypcanos C.M.

JI1.6 | Acees, A. JI. [onynpoBOAHUKN ¥ HAHOTEXHOJIOTHH : yueOHOe ocobue HoBocubupck: | 978-5-4437-
HoBocubupckuii | 1360-1,
rocynapcrBers | https://www.ip
I rbookshop.ru/
YHUBEPCHUTET, 134582.html
2023, 144 c.

6.1.2. JlonoHUTeIbHAA JIUTEPATYpa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
rof Ha3BaHue ObC

JI12.1 |Topenuk C. C., MarepuanoBe/icHHE OITYIPOBOIHUKOB U JAUAIICKTPUKOB : Mocksa: 5-87623-018-

Hamesckuii M. S1. y4eOHUK JUTS BY30B Wznarenbckuit |7,

Jom MUCuC, http://www.ipr
2003, 481 c. bookshop.ru/5
6738.html

JI2.2 | Iuwmkus I'.T., AreeB | HaHoanekTpoHuka. DIeMEHTbI, TPUOOPHI, YCTPOUCTBA : y4eO. M.: BUHOM. 978-5-9963-

M. mocobue Jlaboparopust 0638-1

3Hanui, 2011,
408c.
6.1.3. Meronuueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatenscrBo, | Komuuecto/

rog

HasBanue DbC




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI3.1 |ABauéaT.T., Iporiecchl caMOOpraHU3alliK B HEYOPSIOYCHHBIX MaTepUaliax : Caparos: 2227-8397,
Bonsarun H. B., yueOHoe nocobue BysoBckoe http://www.ipr
Buxpos C. IT,, o0pasoBaHue, bookshop.ru/2
Mypcanos C. M. 2007, 54 c. 0682.html
JI3.2 | Buxpos C.I1., burnait CeHCOpHBIE CHCTEMBI OpraHu3Ma : YueOHoe rmocobue Ps3anb: PUL] ,
E.B., Camoiiios B.O., PI'PTVY, 2005, https://elib.rsre
Yurupes B.1. u.ru/ebs/downl
0ad/309
JI3.3 | Buxpos C.I1., CBoiicTBa ¥ MPUMEHEHUE METAIUIOB U TIOJIYIIPOBOJIHUKOB : Pszans, 2004, 5-7722-0250-
Xonomuna T.A. VYueb.mocobue 84c. 2
JI3.4 |IOII., Kapnona M. OCHOBBI (PU3UKU TTOTYHPOBOIHUKOB M.: ®usmarimur, |5-9221-0268-
2002, 560c. 0
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJeKOMMYHUKANIMOHHOM ceTn "UHTepHeT"
D1 | Caiir kadenpsl Mukpo- u Hanoanekrpouuku PIPTY : http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema aucraniponnoro ooyuenuss ®I'bOY BO «PTPTY», pexxum moctyma: mo maposto: http://cdo.rsreu.ru/
33 | EmuHoe OKHO IOCTyIa K 06pa30BaTeIbHBIM PECYpcaM, PexXnM JocTyma: mo maporo: http://window.edu.ru/
D4 | Wurepuer Yuusepcurer Unpopmarmonnsix Texuomornii: http://www.intuit.ru/
D5 | OnexrponHo-6ubaHOTeYHAs crucTteMa «IPRDOOKS» [DmexTporHsiii pecypc]. — Pexum moctyma: JoOCTyI U3 KOPIOPATHBHON
cetu PIPTY — cBoOoamsIii, mocTym u3 cetu MHTEpHET — 1o mapouio: https://iprbookshop.ru/
D6 | DnekTpoHHO-OHONIMOTEeYHAs CHCTeMa U3aTeNbeTBa «JIaHby [DNEeKTPOHHBIH pecypc]. — PexxumM gocTyna: 10CTym n3
kopriopatuBHoO# cetn PIPTY — cBOOOIHEBIH, H0cTyN U3 cetn MHTEepHET — 10 mapoiio: https://www.e.lanbook.com
D7 | Onekrponnas oubmuoreka PIPTY [DnekrponHslii pecypc]. — Pexxum gocryna: u3 koprnopatuHoit cetu PTPTY — mo
maposto: http://elib.rsreu.ru/
6.3 Ilepeyenb MporpaMMHOro odecnevyeHnsl 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.1 IlepeyeHnb TMIEH3HOHHOTO H CBOOOTHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOI0 ofecnevyeHusi, B TOM YHcJie
0Te4YeCTBEHHOr 0 MPOU3BOACTBA
HanmeHnoBanue Onucanne
Oneparmonnas cucrema Windows XP Microsoft Imagine, zomep moamucku 700102019, 6eccpouno
OnepanmonHas cucrema MS DOS Beccpouno. KoprnioparusHnas smuensus Microsoft Imagine Membership 1D
700565239
Kaspersky Endpoint Security Kommepueckas THLIEH3Hs
LibreOffice Csob6oxnoe 1O
NI LabView JIutieHsust 1t 06pa30BaTENBHBIX YUPEKICHHH
6.3.2 Ilepevenb nHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koncymsrautllitoc http://www.consultant.ru
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAYJIST)
51 y4eOHO-aAMHHUCTPATHUBHBIN KOPIYC. Y4eOHast ayJUTOPHs Ul IPOBEICHHUS 3aHATHIH JEKIMOHHOTO ¥ CEMHUHAPCKOT0
1 THIIA, TPYIITOBBIX ¥ MHAWBUIYAIBHBIX KOHCYIBTAMH, TEKYIETO KOHTPOJIS U TPOMEXYTOYHOM aTTeCTaIH, IS
CaMOCTOATENbHOM paboTsl 30 Mect, MynbTHMeHa poekTop benQ Pb 6200, mocka MarHuTHO-MapKepHasi, KOMIBIOTED,
SKpaH HaCTEHHBIN
501 nabopaTopHsIii Kopryc. YueOHas ayquTopHs Ui IpOBeAcHUs ydeOHbIX 3aHsaTuil Criennann3upoBaHHas Meoens (37
MOCa0YHBIX MECT)
2 [IK: Intel Celeron CPVJ1800 — 25 .
B03MOXHOCTB MOIKITIOYEHHS K ceTH IHTepHET U 00ecrieueHUeM JOCTYIIa B JJICKTPOHHYIO HH( OPMAIMOHHO-
obpazoBarenbhyto cpeny PITPTY




57 y4eOHO-aIMUHUCTPATUBHBIN KOpITyc. YueOHas naboparopust

JUTS IPOBEICHHSI 3aHATHH CEMHHAPCKOT0 TUIIA, TPYIIIOBBIX M HHAWBHAYAIBHBIX KOHCYIIBTALHMH, Ta00OpaTOPHBIX PadboT

3 TEKYIIEro KOHTPOJISL ¥ IPOMEKYTOYHOM aTTecTallui, OCHAIIEHHAast 1TabopaToOpHBIM 000py10BaHHEM

20 mect, MynpTUMenua npoekrop Aser X128H, nocka MarHUTHO-MapKepHas, KOMIIBIOTEp, 8 Ja00paTOPHBIX CTOJIOB, 3
xommbrotepa ,61oku nutanus BUIT-009 (7 wr.), BUII-010(4 mr.),Bonsr™erpsl B7-21(4 mr.), B7-21A(3 mr.), ©283,
rereparopsl ['4-165, T4-81, I'6-27, n3meputens J12-56, nazep JITU-502, ocummnorpadsr C1-65, C1-76

343 y4eOHO-aIMUHUCTPATHBHBINA KOPIYC. Y4eOHO-BCIIOMOraTe/bHast
4 AyauTopus U XpaHEHHs ¥ PEMOHTa 000PYIOBaHH
2 KOMITBIOTEpA, PUHTEP, CKAHEP, 5 MECT

8. METOANYECKHUE MATEPHAJIbBI 1O JUCHUIIJIMHE (MO Y JIIO)

Metonudeckoe odecrnedeHre TUCIUILTUHBI IPUBEICHO B MMPUIOKEHUH K paboyei mporpaMMme TUCHUILTUHBI (CM. TOKYMEHT
"MeTtoauueckue yka3aHus 1o aucuuiuinHe "MHTrennekryanpHple faTauku’").

OnepaTtop 30 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMWUCAH 3MEKTPOHHON NOAMMUCHIO

noanncAHoO ®reoy BO "PrPTy", PrPTY, /iutenHos Bnagnmmp 23.08.24 19:09 (MSK) MNpocTas nognmcb
3ABEAYIOLLMM [eopruesuy, 3aBeaytowmii kadeaport MH3J1

KA®E[PHI

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, JIntBuHos Bnagummp 23.08.24 19:09 (MSK) MNpocTas noanucb
3ABEAYIOLLMM leopruesuy, 3aBeayowmii kadeapoi MHIJ1

BbIMYCKAOLLIEN

KAGEPbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa 29.08.24 11:42 (MSK) Mpocras noanucs
HAYAJTbHMKOM YPOIM AnekcaHapoBHa, HavanbHuk YPOM




