MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

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

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

TexHo0rusa u3aeJ Ui MUKPO- U HAHOIJICKTPOHUKH

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi MuKpo- 4 HAHOY1eKTPOHUKH
VueGHbIi TUIaH 11.03.04_25_00.pIx
11.03.04 DnexTpoHUKa U HAHOJIEKTPOHUKA
Kpanmuduxarus O0axanaBp
®dopma oOyueHUS OYHas

OO0wias Tpy10eMKOCTh 53ET



Pacnpez[e.rlemle YacoB JUCUMIIJIMHBI 11O ceMecTpam

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypee>) Hroro
Henens 16
Bun 3ansaruii Vi PII VIl PIl
Jlexumu 48 48 48 48
JlaGopartopHble 16 16 16 16
[IpakTuueckue 32 32 32 32
WHast KOHTaKTHAs 035 |03 035 (0,35
pabota
KoncynerupoBanue | 2 2 2 2
nepes 3K3aMeHOM H
IIPaKTUKOU
Uroro ayx. 98,35 | 98,35 | 98,35 | 98,35
KonrakTHas pabora | 98,35 | 98,35 | 98,35 | 98,35
Cawm. pabota 46 46 46 46
Yacel Ha KOHTPOJIb 35,65 | 35,65 | 35,65 | 35,65
Hroro 180 180 180 180

r. Pa3ann



IIporpammy cocraBuii(u):

K.¢h.-M.H., 0oy., Peibun Huxonau Bopucosuu

Pabouast nporpaMma AUCIUIUINHEL

TexHoJi0rus H31eli MUKPO- H HAHODJIEKTPOHHKH

paspabotana B cootBeTcTBUH ¢ PI'OC BO:

®I'OC BO - 6akanaBpuart 1o HamnpasieHuio moarotToBku 11.03.04 DnekTpoHHKa 1 HAHOAJICKTPOHHUKA (MTprka3 MHUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO ILIaHa:
11.03.04 DnexTpoHUKA U HAHOIEKTPOHUKA

YTBEPXKJIEHHOI0 Y4EHBIM COBETOM By3a oT 28.02.2025 nmpoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- H HAHOJJIEKTPOHUKH

IIporoxon ot 03.06.2025 . Ne 8
Cpok neiicTBus nmporpammsl: 2025 - 2029 yu.r.
3aB. xadenpoii JIursunoB Bragumup I'eopruesuy



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucniosiHeHus B 2026-2027 yueOHOM rojly Ha 3aceJaHuu Kadeapbl
MHuKpo- 1 HAHODJIEKTPOHHKH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxaeHa U 0100peHa Juis
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
MuKpo- 1 HAHOIJIEKTPOHUKHU

IIporokomor 2027 1. Ne

3aB. kadenpoit

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

MuKkpo- 1 HaH0JIEKTPOHUKH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzuposanue PII/] nis ucnmoiHeHus1 B 04epetHOM Y4eOHOM IOy

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. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1 | Lenbto ocBOCHHS AUCUUILIMHEI SBIsieTCs GOpMUPOBaHKE TPO(ECCHOHATLHBIX 3HAHUN B 00JIACTH TEXHOJIOTHH WU3CITHIA
MUKPO- ¥ HAHODJICKTPOHUKH B COOTBETCTBUU ¢ DenepaibHbIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM;
(hopMHUpOBaHKE Y CTYACHTOB CIIOCOOHOCTH K JIOTHYECKOMY MBIIICHUIO, aHAIU3Y ¥ BOCHIPUITHIO HH(POPMAIIUU
MOCPEICTBOM 00ECIICYCHUS ATATIOB (POPMHUPOBAHUSI KOMIIETEHIIUH, npeaycMoTpeHHbIX ®T'OC, B 4acTH MpenCTaBICHHBIX
HIDKe 3HAHUW, YMEHUH 1 HaBBIKOB.

1.2 | Bamaun:

13]- HU3YyUCHUE METO0B IIPOU3BOACTBA U OYUCTKHU IMOJTYIPOBOAHUKOBLIX MATECPHUATIOB;

14]- HU3yUCHUEC METO10B MEXaHUYSCKON U XMMUYECKON 06pa60TKI/I MaTepuaioOB MUKPO- U HAHOIJICKTPOHUKH;

1.5 | - u3yyeHue MeTO0B CO3IaHUS CTPYKTYP MHKPO- M HAHOIJIEKTPOHHKH;

1.6 | - bopmMupoOBaHHE HABBIKOB U YMEHHI UCCIIEIOBATEILCKOW U MHKEHEPHOW pabOTHI.

2. MECTO JUCHMILTTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pa3gen) OIL: | b1.B

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOM MOAT0TOBKE 00Y4aKOIIEr0Csi:

2.2 | IucunnauHbl (MOAYJIH) M PAKTHKH, JIsi KOTOPBIX OCBOEHHE JAHHOH JUCHUTIJIMHBI (MOAYJI51) HEOOX0UMO KAK
npeanecTByoLee:

2.2.1 | IIpeobpa3oBaresbHas TEXHUKA

2.2.2 | Cuctemsl cOopa 1 00pabOTKH HHPOPMALTUH

2.2.3 | DneKkTpoHHBIE IETH

2.2.4 | BINOJTHEHUE | 3aIIUTA BBIMTYCKHON KBATU(PUKAIIMOHHOW pabOThI

2.2.5 | TOHKOINIEHOYHbIE CTPYKTYPBI B JJICKTPOHUKE

2.2.6 | ®usnueckue OCHOBBI METOJIOB aHAIM3a BEIIECTBA

2.2.7 | llpepauninoMHast pakTHKa

2.2.8 | IIpou3BoACTBEHHAS TIPAKTHKA

2.2.9 | Macc - cnekTpoMeTpusl B OpraHuueCKOM XUMHU

2.2.10 | CoBpemennsle TexHonorun MEMS KOMIOHEHTOB

3. KOMIETEHLUY OB YYAIOIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLHMUILTAHBI
(MOJYJIST)

IIK-3: Cnioco6en pa3padaTbIBaTh H AHAJU3UPOBATH TEXHOJOTHYECKHE MPOIECCHI H3TOTOBJIEHHS YCTPOHCTB H YCTAHOBOK
JJIEKTPOHUKH ¥ HAHOIIEKTPOHUKHU PA3JIUYHOr0 (PyHKIHOHAILHOI0 Ha3HAYEHUS

IIK-3.1. Pazpa6aTbeiBaeT TEXHOJIOTHYECKHE NPOLECCH] H3TOTOBJIEHHS YCTPOICTB M YCTAHOBOK JJICKTPOHUKH H
HAHOZJIEKTPOHHMKH Pa3IMYHOro yHKIMOHAJIbHOI0 HA3HAYEHHSI HA 0CHOBe 0A30BbIX TEXHOJIOTHYECKHX POLECCOB

3HaTh

OCHOBHBIE 0a30BbIe TEXHOJIOTUYECKUE MPOLIECCH] MUKPO- M HAHOAJICKTPOHUKH, IIPHHIIUIIBI pA0OTHI TEXHOJIOTHUECKHUX YTAHOBOK
YMmernb

BBIOHpATh U 000CHOBBIBATH TIOCIIEAOBATEIBHOCTD U PEXKUMbI TEXHOJIOTUYECKUX OTEpaIvii TIPU CO3JaHUH U3JICITUIl MUKPO- H
HAHOBJICKTPOHUKHU Pa3IMYHOTO (PYHKIIHOHAILHOTO Ha3HAYCHUS

Baaners

MaTeMaTHYECKUM arnIapaToM JJis pacuyeTa (pU3n4ecKux MpoLecCOB CO3JaHUS H3/IEIUH MUKPO- U HAHOAJICKTPOHHUKH Pa3IUYHOTO
(hyHKIIMOHAIBHOTO HAa3HAUCHHS

IIK-3.2. IIpoBoaMT aHA/IN3 TeXHHYECKHX TPeOOBaHUIi, MPeIbABJSAEMbIX K H3/1eJIMAM 3JIEKTPOHUKH U HAHOYIEKTPOHUKH
Pa3JM4YHOr0 (PYHKIMOHAIBLHOT0 HA3HAYEHUS

3HaTh

TpeOOBaHUsI, MPEAbABISEMbIC K U3JCITUSIM MUKPO- 1 HAHODJICKTPOHUKH PA3IMIHOTO (QYHKIIMOHAILHOTO Ha3HAYCHUS

Ymern

MPOBOJIUTH aHAIM3 TPEOOBAHUMA, MPEABABISIEMBIX K H3/ICIUIM MHUKPO- U HAHOAJICKTPOHHUKH PA3JIMYHOTO () YHKIIMOHAIBHOTO HA3HAUCHHS
Baaners

HaBBIKAMH MIPOBEICHUS aHANIN3a TPeOOBAHUM, MPEIBIBIACMBIX K U3ICTHIM MUKPO- U HAHOSJICKTPOHUKH PA3IMIHOTO (PYHKIIMOHATBHOTO
Ha3HAYEHUS

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI (MOAYJIs) 00yUYarOIUiics 10KeH

3.1|3nare:

3.1.1 | Ga3oBBIE KOHLETIUH ¥ MOAETH 00IIeH (U3NKH, KBAHTOBOW (PU3UKH, CTATHCTUYECKON (QU3UKH, XUMUH, MAaTEPUATIOBEICHHSI.

3.2 | YmerTh:

321 MIPUMCHATH Ha IPAKTUKE OCHOBHBIC IPUEMBI U IIPOIrpaMMHBIC CPpEACTBA 06pa6OTKI/I U OpeACTaBJICHUSA JaHHBIX B
COOTBCTCTBHHU C 3aJa49aMH UCCICAOBAHNUA 1 MOACIUPOBAHUSA (I)I/I3I/I‘IECKHX TIPOLECCOB MUKPO- U HAHODJICKTPOHUKH.




3.3

Baagern:

3.3.1

pa60T1>1 C IPOTpaMMHBIMHU CPEACTBAMHU, IPUMEHCHNE KOTOPBIX BO3MOXHO IIPU UCCICAOBAHUN U MOACIUPOBAHNN
(bmw{ecxnx MIPOLECCOB MUKPO- 1 HAHOIJICKTPOHUKHU.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanue pasienoB u TeM /Buj 3ausatusi/ | Cemectp / | HacoB | Kommeten- | Jlutepatypa ®opma
3aHATHS Kype 107011 KOHTPOJIs1
Pazgen 1. O6mue cBegeHNs 0 TUCHMILIUHE.
IMoynmpoBoIHMKOBBIE MATEPHAJIBI.
1.1 OO1ue cBeIeHUs O TUCIUILINHE. 6 0
[MonynpoBogHUKOBBIC MaTepuaibl. /Tema/
1.2 OO01Me CBeIEHUS O JUCIIUILIMHE. 6 4 TIK-3.1-3 JI1.1 J11.2 DK3aMeH.
IMonynpoBoaHUKOBBIE MaTepuaisl. ['myGokas IK-3.1-Y J1.3711.4
ouncTka MarepuanoB. CuHTe3 I1K-3.1-B J1.5J12.1
MOJTYIIPOBOJHUKOBBIX COeMHEHU. /JIek/ IK-3.2-3 J12.2J12.3
MK-3.2-y J12.4J12.5
I1K-3.2-B JI12.6 J12.7
J12.8J13.1
JI3.2J13.3
010323354
32536 27
1.3 IonynpoBogHUKOBBIC MaTepuabl. CHHTE3 6 2 IK-3.1-3 JI.1J11.2 Kontponbhas
MOJTYIIPOBOTHUKOBBIX coeauHenuit. /TIp/ IK-3.1-V JI1.3J11.4 pabora.
IK-3.1-B JI1.5712.1
MK-3.2-3 J2.3J12.4
IK-3.2-Y JI12.5 J12.6
IK-3.2-B J2.7
J12.8J13.1
JI3.2J13.3
21323354
2536 37
1.4 I'my6okast ourictka matepuaiioB. CuHTE3 6 4 IK-3.1-3 JI1.1JI1.2 | Ananurudeckuit
HOJTYNPOBOAHUKOBBIX coetuHeHHH. /Cp/ MK-3.1-V J1.3J11.4 | oruér. OK3aMeH.
IK-3.1-B J1.5J12.1
IK-3.2-3 J2.3712.4
MK-3.2-y JI2.5 J12.6
IK-3.2-B J2.7
JI12.8J13.1
JI3.2J13.3
01323354
2536 37
Paznen 2. TexnoJiorust noaynpoBOHUKOBBIX
MOHOKPHCTAJJIOB.
2.1 TexHOIO0rHs MOIYIPOBOJHUKOBBIX 6 0
MOHOKPUCTAILIOB. /Tema/
2.2 TeXHOJOrUs OTYIPOBOHUKOBBIX 6 6 IK-3.1-3 JI.1J11.2 DK3aMeH.
MOHOKpHucTaiuioB. Merox Yoxpansckoro. Meroz MK-3.1-Yy J1.3J11.4
30HHOH MIaBky. /JIex/ I1K-3.1-B JI1.5J12.1
I1K-3.2-3 J2.3712.4
IK-3.2-Y J12.5 J12.6
IK-3.2-B J2.7
JI12.8J13.1
JI3.2J13.3
31 52 33 54
9536 37
2.3 TexHos0rus NONYNPOBOAHUKOBBIX 6 4 IK-3.1-3 JI1.1J11.2 Konrtponbnas
MoHOKpHcTaIoB. Meton Hoxpanbsckoro. Meton MK-3.1-¥ J1.3J11.4 pabora.
30HHOH mnaBku. /I1p/ I1K-3.1-B JI1.5J12.1
IK-3.2-3 J2.3J12.4
IK-3.2-Yy JI2.5 J12.6
IK-3.2-B J2.7
JI12.8713.1
JI3.2J13.3
01323354
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24 TeXHOOrHs MOTYIPOBOHUKOBBIX IK-3.1-3 JI.1J11.2 AHanmuTHYecKui
MOHOKpHCTa/LIoB. Meron Yoxpanbsckoro. Metog IK-3.1-Y J11.3J11.4 0T4&T. DK3aMEH.
30HHOI1 uaBku. /Cp/ IK-3.1-B JI1.5J12.1

IK-3.2-3 J2.3J12.4
IK-3.2-Y J12.5 J12.6
[1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
31323354
25036 37
Paznen 3. Mexanudeckas o6padoTka
MaTepuaJioB.

31 Mexanundeckas 00paboTka MaTepuainos. /Tema/

3.2 MexaHuyeckas 00paboTKa MaTepHaliOB: Pe3Ka, IK-3.1-3 JI.1J11.2 DK3aMeH.
ckpaiibupoBanue, nuHdoBKa, MoIUpoBKa. /JIek/ K-3.1-y JI1.3J11.4

[K-3.1-B JI1.5J12.1
[K-3.2-3 J12.3712.4
IK-3.2-Y JI2.5 J12.6
I1K-3.2-B J2.7
JI12.8713.1
JI3.2J13.3
31323354
3536 37
3.3 Mexanundeckas 006paboTka MaTepuainos. /IIp/ IK-3.1-3 JI.1J11.2 Konrtponbhas
[K-3.1-y JI1.3 J11.4 pabora.
I1K-3.1-B JI1.5012.1
I1K-3.2-3 J2.3J12.4
I1K-3.2-Y JI2.5 J712.6
IK-3.2-B J2.7
J12.8J13.1
JI3.2J13.3
312233 54
2536 37
3.4 Mexanuyeckas 00paboTKa MaTepHaJIOB: pe3Ka, IK-3.1-3 JI.1J11.2 AHamUTHYEeCKUI
ckpaiibupoBanue, K oBKa, noauposka. /Cp/ [K-3.1-y JI1.3J11.4 | oTuér. DK3aMmeH.
IK-3.1-B JI1.5J12.1
MK-3.2-3 J12.3712.4
MK-3.2-y J12.5J12.6
I1K-3.2-B J2.7
JI12.8713.1
JI3.2J13.3
312233 54
3536 37
Pazgen 4. Xumnveckasi 00paboTka MaTepHuaioB.
4.1 Xumuueckas 06paboTka Matepuaios. /Tema/
4.2 XumMuueckast 00paboTka Matepuaios. /JIex/ IK-3.1-3 JIL.1J11.2 OK3aMeH.
IK-3.1-yY JI1.3J11.4
I1K-3.1-B JI1.5712.1
I1K-3.2-3 J12.3J12.4
MK-3.2-y J12.5 J12.6
IK-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
5132233 54
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4.3 Xumnueckas 00padoTka matepuainos. /TIp/ IK-3.1-3 JI.1J11.2 Konrtponbhas
IK-3.1-y JI1.3J11.4 pabora.
IK-3.1-B JI1.5J12.1
IK-3.2-3 J12.3712.4
IK-3.2-Y J12.5J12.6
[1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
31323354
25036 37
44 Xumuueckas 06paboTka MaTepuanon. KugkocTHoe I1K-3.1-3 JI1.1J11.2 | Ananuruueckuit
XMMHUYECKOE TPABJIECHUE, IIa3MO-XUMHUIECKOE IK-3.1-Y JI1.3J11.4 0T4ET. DK3aMEH.
Tpasnenue. /Cp/ IK-3.1-B JI1.5712.1
[K-3.2-3 J12.3712.4
[K-3.2-Y J12.5J12.6
[1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
01323354
3536 37
Paspnen 5. MeToabl 3NMUTAKCHAJILHOTO
ocazkIeHus.
5.1 Merto/b! SNUTaKCHAIBHOTO ocaxieHus. /Tema/
5.2 MeTo/IbI SIIUTaKCHATIBHOTO OCAXKICHHUSI. MK-3.1-3 JI1.1J11.2 Dk3aMeH.
OCO0EHHOCTH AMUTAKCHU KPEMHUS, TepMaHus, [K-3.1-y JI1.3
apceHu/a rajutnsl. DNUTaKCHs U3 )KUAKOH (asbl. [K-3.1-B JI1.4712.1
Onurakcus U3 ra3oBoi ¢aszsl. MonekynspHo- IK-3.2-3 J12.3712.4
nydeBast snuTaxcus. /JIex/ [IK-3.2-y J12.5J12.6
IK-3.2-B J2.7
J12.8J13.1
JI3.2J13.3
31323354
2536 37
5.3 Metozbl SNUTaKCHATBHOTO OCAKACHUS. IK-3.1-3 JI1.1J11.2 Konrtponbnas
OCOOCHHOCTH SIUTAKCUN KPEMHHUS, TepMaHHUs, [K-3.1-y JI1.3 pabota.
apcenua rawms. /Tlp/ TK-3.1-B JI1.4712.1
MK-3.2-3 J12.3712.4
MK-3.2-y J12.5J12.6
I1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
31323354
3536 37
54 DnuTaKkcHs U3 )KUAKON (as3bl. DNUTAKCUS U3 T1K-3.1-3 JI1.1 JI1.2 AHaIUTHYECKUH
ra3oBoii (azpl. MoJIEKyIApHO-Ty4eBas IK-3.1-y JIL.3 OTU&T. DK3aMeH.
snutaxcus. /Cp/ I1K-3.1-B JI1.4J12.1
IK-3.2-3 J12.3712.4
[K-3.2-y J12.5J12.6
I1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
010323354
0536 37
Paznen 6. ludsiekTpudecKue mieHKH.
6.1 Juanexkrpudeckue mieHky. /Tema/




6.2 Jusnekrpuyeckue mieHKH. OKUCICHUE KPEMHHUSL. IK-3.1-3 JI.1J11.2 DK3aMeH.
OcaxaieHue TU3JIeKTPUUECKUX TUICHOK. /JIex/ TIK-3.1-Y JI1.3
IK-3.1-B JI1.4J12.1
IK-3.2-3 J12.3712.4
IK-3.2-Y J12.5J12.6
[1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
31323354
25036 37
6.3 W3y4enue npouecca TEPMUUECKOTO OKUCIECHUS IK-3.1-3 JIL.1J11.2 Otuér 0
kpemHus /J1a6/ IK-3.1-Y JI1.3 nabopaTtopHOi
IK-3.1-B JI1.4712.1 pabote. 3amuTa
IK-3.2-3 J2.3 J12.4 nabopaTopHOi
[K-3.2-Y J12.5J12.6 paboTHI.
[1K-3.2-B J12.7
JI2.8713.1
JI3.2J13.3
01323354
3536 37
6.4 Jusnekrpuyeckue mieHKH. OKUCICHUE KPEMHHUSL. IK-3.1-3 JI.1J11.2 Konrtponbhas
OcaxJieHue TUAICKTPUUCCKUX TUIeHOK. /TIp/ IK-3.1-Y JI1.3 pabora.
IK-3.1-B JI1.4J12.1
I1K-3.2-3 J12.3712.4
IK-3.2-y J12.5J12.6
I1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
31323354
3536 37
6.5 Jusnexkrpuyeckue mieHKH. OKUCICHHE KPEMHHUSL. [K-3.1-3 JI1L.1J11.2 AHanuTH4YeCKUi
OcaxJieHue TU3JIeKTPHUUECKHX TeHOK. /Cp/ [K-3.1-y JI1.3 OTYET. DK3aMEH.
I1K-3.1-B JI1.4J12.1
MK-3.2-3 J12.3712.4
MK-3.2-Y J12.5J12.6
IK-3.2-B 2.7
J12.8J13.1
JI3.2J13.3
31323354
2536 37
Pazgen 7. ®oronmurTorpadus.
7.1 ®otonurorpadust. /Tema/
7.2 dotonurorpadus. Potope3uctsl. POTOMIAOTOHBI U IK-3.1-3 JIL.1J11.2 DK3aMeH.
CrocoObI UX MOJTydeHHs. PeHTreHOBCKast IK-3.1-y JIL.3
¢doromurorpadus. /Jex/ T1K-3.1-B JI1.4712.1
IK-3.2-3 J12.3712.4
IK-3.2-Y J12.5J12.6
I1K-3.2-B J12.7
JI12.8J13.1
JI3.2J13.3
010202354
9536 37
7.3 ®otonurorpadus. Potopesuctsl. PoTomadIOHBI U IK-3.1-3 JIT.1J11.2 KonTponbhas
croco0sI ux noxydenus. /Ilp/ [K-3.1-¥y JI1.3 pabora.
I1K-3.1-B JI1.4J712.1
I1K-3.2-3 J12.3712.4
MK-3.2-y J12.5 J12.6
IK-3.2-B 2.7
J12.8J13.1
JI3.2J13.3
31323354
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7.4 Pentrenosckas gortonurorpadus. /Cp/ IK-3.1-3 JI.1J11.2 AHanmuTHYecKui
IK-3.1-y JI1.3 0T4&T. DK3aMEH.
IK-3.1-B JI1.4J12.1
IK-3.2-3 J2.3J12.4
IK-3.2-Y J12.5 J12.6
[1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
31323354
25036 37
Paznen 8. {uddysus.
8.1 Huddysus. /Tema/
8.2 Hubdysus. Pacnpenenenue npumecy npu I1K-3.1-3 JI1.1J11.2 OK3aMeH.
nuddysun. Meronsl pacuera TUPPy3MOHHBIX K-3.1-y JI1.3
cTpyKtyp. /Jlex/ IK-3.1-B JI1.4712.1
[K-3.2-3 J12.3712.4
MK-3.2-y J12.5J12.6
I1K-3.2-B J2.7
JI12.8713.1
JI3.2J13.3
35122 33 54
3536 37
8.3 Pacuet mudpy3noHHBIX CTPYKTYp. /J1ab/ IK-3.1-3 JI.1J11.2 Otuét 0
IK-3.1-Y JI1.3 nabopaTopHO
[IK-3.1-B JI1.4712.1 pabore. 3amura
IK-3.2-3 JI2.3 J12.4 nabopaTtopHoi
[K-3.2-y JI2.5 J12.6 paboThI.
I1K-3.2-B J2.7
J12.8J13.1
JI3.2J13.3
31323354
2536 37
8.4 MonenupoBaHye TEXHOJIOTHYECKUX PEKUMOB K-3.1-3 JIT.1JI11.2 OTtuér o
nporecca U y3uu npu GOpMHUPOBAHUH [K-3.1-y JI1.3 nabopaTtopHoi
OUIOJIIPHON TPAH3UCTOPHON CTPYKTYpBHL. /JIab/ I1K-3.1-B JI1.4J12.1 pabore. 3amura
IK-3.2-3 J2.3712.4 n1abopaToOpHOM
TK-3.2-Y JI2.5 J12.6 paboTHI.
IK-3.2-B J2.7
JI12.8713.1
JI3.2J13.3
3512233 54
2536 37
8.5 HMuddysus. Pacnpenenenue npumecu npu IK-3.1-3 JIL.1J11.2 Kontponbhas
nuddysun. Meronsl pacuera Tu(Py3nOHHBIX IK-3.1-y JI1.3 pabora.
crpykryp. /TIp/ T1K-3.1-B JI1.4712.1
IK-3.2-3 J12.3J12.4
IK-3.2-Y JI2.5 J12.6
I1K-3.2-B J2.7
JI12.8713.1
JI3.2J13.3
0122 33 54
3556 37
8.6 Hduddysus. Pacnpenenenue npumecu npu IK-3.1-3 JI.1J11.2 AHanmuTnyeckui
muhdys3un. Metoas! pacuera 1uddy3noHHBIX [K-3.1-¥y JI1.3 0TYET. DK3aMEH.
cTpykTyp. /Cp/ I1K-3.1-B JI1.4J12.1
I1K-3.2-3 J12.3J12.4
MK-3.2-y J12.5 J12.6
IK-3.2-B 2.7
J12.8J13.1
JI3.2J13.3
312233 54
3536 37

Pa3nen 9. MonHass uMIIaHTAIMS.




9.1

Wonnas nmrmutanranus. /Tema/

9.2 Wonnas umruiantanus. TexHoIOrn4eckue IK-3.1-3 JIL.1J11.2 OK3aMeH.
0COOCHHOCTH HOHHOHN UMITIAHTALMH. MeTo bl MK-3.1-Yy JI1.3
pacueTa HOHHO-MMIUTAHTHPOBAHHBIX [1K-3.1-B JI1.4712.1
cTpyKTyp. /Jlex/ I1K-3.2-3 J2.3J12.4
MK-3.2-y J12.5J12.6
IK-3.2-B J12.7
JI2.8713.1
JI3.2JI3.3
31323354
3536 37
9.3 Wonnas ummnanranus. /J1ad/ IK-3.1-3 JI1.1J11.2 Otuér o
IK-3.1-V JI1.3 nabopaTopHOi
I1K-3.1-B J11.4J12.1 pabore. 3amura
IK-3.2-3 JI2.3J12.4 nabopaTtopHOi
IK-3.2-Yy JI2.5 J12.6 paboThl.
I1K-3.2-B J12.7
J12.8J13.1
JI3.2J13.3
31323354
2596 37
9.4 Wonnas umruianTtanus. Metoasl pacdeTa HOHHO- IK-3.1-3 JI1.1J11.2 Konrtponbnas
UMILUTaHTHPOBAHHBIX CTPYKTYp. /IIp/ IK-3.1-V JI1.3 pabota.
IK-3.1-B JI1.4J12.1
MK-3.2-3 J12.3712.4
MK-3.2-y J12.5J12.6
IK-3.2-B J2.7
JI2.8713.1
JI3.2J13.3
31225354
2596 37
9.5 Wonnast umroaaranus. TexHomornaeckne I1K-3.1-3 JIT.1 JI1.2 AHanuTHaecKuit
0COOEHHOCTH HOHHOM uMIUTaHTanuu. /Cp/ I[IK-3.1-y JI1.3 0TYéT. DK3aMeH.
IK-3.1-B JI1.4J12.1
IK-3.2-3 J2.3J12.4
MK-3.2-Y JI2.5 J12.6
IK-3.2-B J12.7
JI2.8713.1
JI3.2J13.3
31323354
3536 37
Paznen 10. [loxyuenne cTpyKTyp MeTOI0M
HANBIIEHHSI.
10.1 TMony4yeHue cTPyKTYp METOAOM HambutieHus. /Tema/
10.2 Wonnas umruiantanus. TeXHOIOrH4ecKkue IK-3.1-3 JI.1J11.2 OK3aMeH.
0COOEHHOCTH MOHHOM UMILIaHTAIUuU. MeTOIbI I1K-3.1-Y JI1.3
pacdera HOHHO-UMILIAHTUPOBAHHBIX I1K-3.1-B JI1.4J12.1
cTpyKTyp. /Jlex/ IK-3.2-3 J2.3J12.4
MK-3.2-y J12.5 J12.6
IK-3.2-B J12.7
JI2.8713.1
JI3.2J13.3
010202354
35056 37
10.3 [TonydeHne cTpyKTyp METOOM HAIBUICHUSI. IK-3.1-3 JIL.1J11.2 Konrponbnas
Tepmuueckoe ucnapeHue B Bakyyme. Karonnoe MK-3.1-Yy JI1.3 pabora.
pacnsiienue. MoHHo-nIma3mMeHHoe [K-3.1-B JI1.4J12.1
pacnbuienue. /TIp/ [K-3.2-3 JI2.3 J12.4
IK-3.2-Y JI2.5 J12.6
IK-3.2-B 2.7
J12.8J13.1
JI3.2JI3.3
310202354

95056 07




10.4

3amyta HOBEPXHOCTH MOTYIPOBOJHAKOBBIX
cTpyktyp. /Cp/

H3roroBiaeHre MEXIIEMEHTHBIX COSIMHEHUH.

IK-3.1-3
IK-3.1-Y
I1K-3.1-B
I1K-3.2-3
IK-3.2-Y
IK-3.2-B

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.3712.4
J12.5J12.6
J12.7
J12.8]13.1
J13.2J13.3
010203354
0556 37

AHanuTHYeCKui
0TYéT. DK3aMeH.

Pazpen 11. [Ipome:xyTouHasi aTTecTanms.

11.1

IToAroToBKa K aTTECTALNH, HHAS KOHTAKTHASI
pabora. /Tema/

11.2

IMonroTtoBka K 3k3aMeHy. /Dk3aMeH/

35,65

IK-3.1-3
IK-3.1-Y
IK-3.1-B
IK-3.2-3
IK-3.2-V
I1K-3.2-B

KonTponbusie
BOIIPOCEL.

11.3

Koncynpranus nepen sk3amenoM. /Kuc/

IK-3.1-3
IK-3.1-V
I1K-3.1-B
IK-3.2-3
MK-3.2-y
IK-3.2-B

11.4

ITpuém sx3amena. /IKP/

0,35

IK-3.1-3
IK-3.1-Y
IK-3.1-B
IK-3.2-3
IK-3.2-V
I1K-3.2-B

KonTponbabie
BOIIPOCEHI.

5. OHEHOYHBIE MATEPHWAJIBI 1O TUCITMIIJIMHE (MOAYJIIO)

OrieHOUHBIE MaTepHallbl IPUBEACHBI B IPUIIOKEHUH K paboueil mporpaMMe TUCHUIUIMHBI (CM. JOKYMEHT "O1eHOYHbIe MaTepHabl

1o aucuuIuinHe "TeXHOIorus U3AeNuii MUKPO- M HAHOAJIEKTPOHUKH"").

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

6.1. PexomMenayemas 1utepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

Ne ABTOPBI, COCTABHTEIH WszpatensctBo, | Kommuectso/
roJ Ha3BaHue ObC
JI1.1 | PamOmmu H.T'., dusnueckre ¥ XUMHYECKHE OCHOBLI HAHOTEXHOJIOT Mt M.: 978-5-9221-
Bepeskun A.B. OU3SMATIIUT, |0988-8, 1
2009, 456¢.
JI1.2 | Crapoctun B.B. Marepuaibl 1 METO/Ibl HAHOTEXHOJIOTHHL : y4ueO. mocobue M.: BUHOM. 978-5-9963-
JlaGoparopus 0346-5, 1
3HaHuH, 2010,
431c.
JI1.3 | Packun A.A., TexHosorus MarepruanoB MUKPO-, ONITO- U HAHOAIEKTPOHUKHY : M.: BUHOM. 978-5-94774-
IIpoxodrera B.K. y4e0. nocobue JlaGopatopust 909-0, 1
3HaHuH, 2010,
164c.
JI1.4 | Pownn B.M., Cunnbun | TeXHOJOTHS MaTepuasoB MUKPO-, ONITO- U HAHOAJICKTPOHHKH : M.: BUHOM. 978-5-94774-
M.B. yue0. nocobue JlabopaTopust 910-6, 1
3Hanui, 2010,
180c.




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI1.5 | KOcymog A. P., Marepuaibl 1 METO/Ibl HAHOTEXHOJIOTH I Yoa: BITTY 978-5-907176-
Konnparses /1. B. nMeHu M. 81-2,
AXMYIUTBI, https://e.lanbo
2020, 99 c. ok.com/book/1
70438
6.1.2. JlononHuTeIbHAS JUTEPATYpPa
Ne ABTOpBI, COCTAaBUTEIH 3arnaBue UznarensctBo, | Kommuectso/
rof Ha3BaHue ObC
J12.1 |Konenos JI. A. TexHon0rus 1 KOHCTPYKLUS MUKPOCXEM, MUKPOIIPOLIECCOPOB H CaHkr- 978-5-8114-
MHKPOCOOPOK IetepOypr: 0766-8,
Jlans, 2009, 400 | https://e.lanbo
C. ok.com/books/
element.php?
pll_cid=25&p
11_id=192
JI12.2 | YepnsieB A.B. MeToa MOHHOH UMIUTaHTALUU B TEXHOJIOTHU IPUOOPOB U M.:Pamuo u 5-256-00740-
UHTETPAJIbHBIX CXEM Ha apCeHUJe TaJlIns CBsI3b, 1990, 8,1
88c.
J12.3 | Konenos JLA. TexXHOJIOTUs ¥ KOHCTPYKIIUH MUKPOCXEM,MUKPOIPOIIECCOPOB U M.:Pamuo u 5-256-00142-
MHUKpPOCOOPOK : Yued. 1715 By30B CBs3b, 1989, 6,1
400c.

J12.4 | Mannep P., Keiimunc DNIeMEHTBI HHTETPAIbHBIX CXeM M.:Mup, 1989, [5-03-001100-
T. 630c. 51

JI2.5 | Ioxposckuii @.H. Marepuanbl 1 KOMIIOHEHTBI PaJIn03JIEKTPOHHBIX CPENICTB : M.:Topsiuas 5-93517-215-

Yu4e6.mocodue [uist By30B JIMHUS- 1,1
Tenexom, 2005,
350c.
JI2.6 | HeBonuu B.K. 30H/10BbIE HAHOTEXHOJIOTHHU B AJIEKTPOHHKE M.:Texnocepa |5-94836-054-
, 2005, 152c. 7,1

JI2.7 | Jlo3oBckuii B.H., Hanotexnonorus B anexTpoHuke. BBegenne B ciennanbHOCTS : Cn6.: Jlaus, 978-5-8114-
Koncrantunosa I'.C., yueb. mocobue 2008, 336¢. 0827-6, 1
Jlozosckwmii C.B.

JI2.8 | Kopones M.A., TexHOIOrnYeCKUE MPOLECCHl U3TOTOBIEHHSI KPEMHUEBBIX M.: BUHOM. 978-5-94774-
Kpynkuna T.1O., MHTErPAJIbHBIX CXEM M UX MOJEJIUpOBaHue : yued. mocobue JlaGoparopus 336-4,1
PeBenea MLA. 3Hanmii, 2009,

397c.
6.1.3. MeTtoauueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3patensctBo, | KommuectBo/
roj Ha3BaHue ObC

JI3.1 | ABaues A.Il., DUBNKO-XUMHYECKHE OCHOBBI TEXHOJIOTUYECKHUX IPOLIECCOB Pszann: PULL ,

Bekosumes K.C., MHKpO- ¥ HAaHOTEKTPOHUKH. U.2 : MeToquueckue yKka3saHus PI'PTY, 2013, |https://elib.rsre
Bopo6ses 10.B., u.ru/ebs/downl

Bopo6besa 10.B.

0ad/608




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI3.2 | ABaueB A.Il., DU3NKO-XUMUIECKHE OCHOBHI TEXHOJIOTHIECKHX MPOIIECCOB Psazanb: PULL ,
Bopo6sesa 10.B., MHKPO- W HaHO3JIeKTpOoHUKH. Y.1 : MeToanueckue yKa3aHust PI'PTY, 2011, https://elib.rsre
Mumryctun B.T'., u.ru/ebs/downl
@omuH I1LA. 0ad/965
JI3.3 | ABaueB A.Il., DU3NKO-XUMUIECKIE OCHOBHI TEXHOJIOTHIECKHX MPOIIECCOB Pazanp, 2011, 1
Bopo6sesa 10.B., MHKpPO- U HAHOAJIGKTPOHHKH : METO/I. YKa3. K J1ah. pabotam 48c.
Mumyctun B.I',,
®omuH IT.A.
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTd ""UHTepHeT"

D1 | Caiir kadenpsl Mukpo- u Hanossekrponuku PIPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel

92 | Cucrema qucranunonHoro ooydenuss ®I'BOY BO «PI'PTVY», pexxum poctyna: no naposto. http://window.edu.ru/

53 | ExuHOE OKHO JIOCTYIa K 06pa3oBaTelbHBIM pecypcam, pexuM JocTymna: 1o naposnto. http://window.edu.ru/

D4 | Uurepuer Yuuepcutetr Mubopmarmonnsix Texuomoruii. http://www.intuit.ru/

35 | OnexrponHO-6MbIMOTEYHAs cucteMa «IPRbOOKS» [DnexTponHEIit pecype]. — Pexnm gocTyna: oCTyI U3 KOPHOPATUBHON
cetu PITPTY — cBoOOHBIN, OCTy U3 ceTd MHTepHeT — 1o mapodro. https://iprbookshop.ru/

D6 | DnekTpoHHO-OMOIHOTeUHAs cCHcTeMa u3aTeibeTBa «Jlauby [DneKTpoHHBIN pecypc]. — Pexxum qocTymna: JoCTyn U3
xopriopatuBHoi cetu PI'PTY — cBoGomHbIH, HocTy U3 cet MHTepHeT — Mo maposnto. https://www.e.lanbook.com

D7 | Onekrponnas 6ubnuorexa PI'PTY [Dnekrponuslii pecypc]. — Pexxum goctyna: u3 koproparusHoi ceti PIPTY — no
maposo. http://elib.rsreu.ru/

6.3 Ilepeuens mporpaMMHOro odecrnevyeHnsi 1 UHGOPMAUMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JTUIEH3HOHHOTO H CBOOOIHO PACNPOCTPAHSIEMOr0 MPOrPaMMHOI0 odecrevyeHusi, B TOM YucJjie
0TEeYeCTBEHHOr0 MPOU3BOICTBA

HanmenoBanue Onucanmne

Oneparmonnas cuctema Windows XP Microsoft Imagine, Homep noamecku 700102019, 6eccpotno

OnepanuonHnas cucteMa MS DOS beccpouno. Kopnopatusnas nunensus Microsoft Imagine Membership ID

700565239
Kaspersky Endpoint Security KomMmepueckast TUIIEH3Hs
LibreOffice Cgob6oaunoe I[1O
Adobe Acrobat Reader Caob6omanoe ITO

6.3.2 Ilepeyenb nHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

501 naGoparopHsblil Kopryc. YueOHast ayAuTOpus Uis IPOBEACHUS ydeOHbIX 3aHsaTHi Cnenuanu3upoBaHHas MeOelb
MOCAI0OYHBIX MECT)

1 MK: Intel Celeron CPVJ1800 — 25 .

B03MOXHOCTB MOAKITIOYEHHS K ceTH IHTepHeT n obecrieueHneM J0CTyma B 3JeKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBatenbHyto cpeny PITPTY

(37

343 yueGHO-aAMUHUCTPATUBHBIN KOpITyc. YueOHO-BCIIOMOTaTeabHas
2 AynuTopus Ui XpaHEeHUs U PEMOHTa 000pYA0BaHUS
2 KOMIIBIOTEPA, IPUHTED, CKAHED, 5 MECT

333 y4eOHO-aIMUHUCTPATUBHBIA KOpIyc. YueOHas ayAuTOpHs Ui IPOBEACHUS YUeOHbBIX 3aHATHI JICKIIMOHHOTO U

J0CKa.

CEeMUHAPCKOTO THIA, IIPAKTUUECKHUX 3aHATHIA, TPYMIOBBIX U HHIUBHAYAJIbHBIX KOHCYIbTANH, TEKYIIEro KOHTPOJIS 1
IIpoMeXyToYHOH artecranuu CnennanuzupoBanHas mebeins (80 Mect), MynbTUMEIUITHOE 000pyIOBaHHE, KOMITBIOTED,

8. METOAUYECKHUE MATEPHWAJIBI 11O JUCIUIIJIMHE (MOAY JI1O)

Meroanyeckoe obecrieueHre TUCHUIIMHBI IPUBEICHO B IPHIOKEHUU K padoyeil mporpaMMe JUCLMIUINHEI (CM. JOKYMEHT
"MeTtoandecKkue yKazaHus 10 AUCHUIUIHHE "TeXHOIOTHs N3AeNnii MUKPO- U HAHOAIIEKTPOHHUKU"").

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMWCHIO

noannCAHO ®reoy BO "PrPTy", PrPTY, /lutBuHoB Bnagnmmp 01.07.25 17:38 (MSK)
3ABEAYOLLMM leopruesuny, 3aBeaytowwmii kadeapont MHIJ

KA®E/PbI

NOANUCAHO ®rBOY BO "PIPTY", PIPTY, Kpyrnos Cepreii 02.07.25 14:15 (MSK)
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M3

BbIMYCKAIOLLIEN

KA®E/[PbI

OnepaTtop 340 000 "KomnaHus "TeH3op"

MpocTtas noanucb

MpocTtaa noanucb




