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'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

TexHoJI0OrHYeCKHE IPOHECCHI HAHOIJICKTPOHUKH

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuiena 3a kapeapoi MHuKPO- U HAHOITEKTPOHUKH
VueGHbIi TUIaH 11.03.04_25_00.pIx
11.03.04 DnekTpoHUKa U HAHOJIEKTPOHUKA
Kpanmuduxarus O0axanaBp
Dopma 00yaeHHS OYHas
OO0wias Tpy10eMKOCTh 23ET
PacnpenesieHne 4acoB TUCHUTIAHBI IO ceMecTpam
Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Uroro
Henens 16
Bun 3anstuit vl PIl vII PIT
Jlexuuu 32 32 32 32
Muas koHTaKTHASA 0,25 10,25 0,25 |0,25
pabora
HUroro ayj. 32,25 132,25 | 32,25 | 32,25
Konrakrthas pabora 32,25 132,25 | 32,25 | 32,25
Cam. pabora 31 31 31 31
Yacel Ha KOHTPOJIb 8,75 18,75 8,75 | 8,75
Htoro 72 72 72 72

r. Pa3ann



IIporpammy cocraBuii(u):

K.M.H., 0oy., 3yo6x06e Muxaun Bradumuposuu

Pabouast nporpaMma AUCIUIUINHEL

TexHo0rHYecKUe MPoLecchbl HAHOI1EKTPOHUKHU

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

YTBEPXKJICHHOTO YU&HBIM COBETOM By3a 0T 28.02.2025 npoTtokoin 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 JIursunos Binagumup I'eopruesuy



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHeHus B 2026-2027 yueOHOM rojy 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 | Llenbro 0CBOEHMS AUCUMIUIMHEL SIBISIETCS (OPMHPOBAHME MEPEYHCICHHBIX HIDKE KOMIIETEHINI U CUCTEMaTHIECKUX
3HaHHU B 00JIACTH TEXHOJIOTHYECKUX IPOLIECCOB, IPUMEHSIEMbIX B HAHOAJIEKTPOHHKE.

1.2 | Bamaun:

1.3 | - n3yyeHne OCHOBHBIX 3aKOHOMEPHOCTEN TEXHOJIOTHYECKHUX MPOLECCOB M3TOTOBIEHHSI HAHOPA3MEPHBIX 9JIEMEHTOB H
CTPYKTYp;

1.4 |- bopmupoBaHHE HABBIKOB pabOThI HA TEXHOJOTHYECKOM 000PYIOBaHUH, TPUMEHSIEMOM TIPU M3TOTOBJICHHMH KOMIIOHCHTOB
HAHOAJICKTPOHHKH;

1.5 - bopmupoBaHHe NpeACTaBICHUS O METOIaX KOHTPOJIS TApaMETPOB U CBOMCTB HAHOPa3MEPHBIX 00BEKTOB;

16]- TOJIy4C€HHUEC HaBBIKOB Hay‘iHO-HCCHe,I[OBaTeHLCKOﬁ u PIH)I(CHGpHOfI pa60T1>1.

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Iuk (pazzern) OIT: |oTILB

2.1| TpeGoBanus K MpeABAPUTEIbHOI MOATOTOBKE 00yYaI0IIEroCs:

2.1.1 | HHudpopas 06pabOTKa CUTHAIOB B AJICKTPOHHBIX YCTPOHWCTBAX

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

2.2.1 | TIpou3BOACTBEHHAS TIPAKTHKA

2.2.2 | CxeMOTEXHHKaA

2.2.3 | TernoBble NPOLECCH B AIEKTPOHUKE

2.2.4 | DneMeHTHI AJIEKTPOHHON TEXHHUKH

2.2.5 | Ananutudeckue mpuOOPHI U METO/BI B JJICKTPOHUKE

2.2.6 MGTOI[LI CONPsIKCHUS BBIYUCIIUTCIIBHBIX CUCTEM C 00BEKTaMU yhnpaBJICHUA

2.2.7 | HayuHo-uccneoBaTenbcKas IpakTHKa

2.2.8 | IIpeoOpasoBarenbHasi TEXHUKA

2.2.9 | Cuctemsl cOopa 1 00pabOTKH HHPOPMAITUH

2.2.10 | Hudposas sneKkTpoHUKa

2.2.11 | DnekTpoHHBIE U HOHHBIC IPUOOPHI

2.2.12 | DnexTpOHHBIE 1IeTTH

2.2.13 | BeInoHEHHE M 3al[UTa BBIMTYCKHOW KBATH(UKAIIHOHHOM paboThI

2.2.14 | CAIIP ycTpOHCTB 3JEKTPOHUKU

2.2.15 | ToHKOIUIEHOUHBIE CTPYKTYPHI B 3JIEKTPOHUKE

2.2.16 | ®usnyeckrie OCHOBEI METOJ0B aHalIn3a BCUICCTBA

2.2.17 | TlpenauruioMHas MPaKTHKA

2.2.18 | IIpou3BoACTBEHHAS IPAKTUKA

2.2.19 | Macc - ciekTpoMeTpHs B OpraHU4eCcKOil XUMHHU

2.2.20 | CoBpemennbie TexHoorud MEMS KOMIIOHEHTOB

3. KOMIETEHIIUY OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI TMCLIUILTUHBI
(MOJYJIS)

IIK-1: Cnioco0eH cTponTh Qpu3nyecKue H MaTeMaTHYeCKHe MO/IeJIH IPUOOPOB, cXeM, YCTPOICTB H YCTAHOBOK 3JICKTPOHMKH
M HAHOYJIEKTPOHHKH Pa3JIUYHOr0 (PyHKIHMOHAJIBLHOI0 Ha3HAYEHH 1, HCII0JIb30BaTh CTAHAAPTHBIE IPOIPAMMHBIE CPEACTBA HX
KOMIIBIOTEPHOT0 MO/eJTHPOBAHUS ¥ IPOBOAUTL AHAJIU3 Pe3yJILTATOB

TIK-1.1. HpOBOIll/IT MOJCJIMPOBAHUE U UCCTICI0OBAHUA (l)yHKlIl/IOHa.]'lBHBlX, CTATHYCCKUX, TMHAMHUYE€CKHX, BPEMECHHBbIX,
YACTOTHBIX XaPAKTCePUCTUK npnﬁopon, CXeM, ychOﬁCTB N YCTAHOBOK 3JICKTPOHUKHU U HAHO3JIE KTPOHUKH PA3JIHIHOTO
(l)yHKI[I/IOHa.]'leOFO HasHAYCHUA

3Harth

OCHOBBI OCHOBHBIE XapaKTEPUCTHKH MPUOOPOB, CXEMbI U YCTAHOBKHU 3JICKTPOHUKH M HAHOAJIEKTPOHHUKH
YMmeTnh

MPOBOJIMTH MOJICTHPOBAHUE XaPAKTEPUCTHUK MTPUOOPOB, CXEM U YCTAHOBOK SJIEKTPOHUKH U HAHOJJICKTPOHUKH
Baaners

HaBBIKAMH pabOThI ¢ UCCIICIOBATEIILCKUMH YCTAHOBKAMU

IIK-2: CniocodeH aHAJIU3HPOBATH, CHCTEMAaTH3HPOBATL U 00001aTh pe3yJbTAaThl HCCIeJ0BAHMI IPUOOPOB, CXeM, yCTPOHCTB
U YCTAHOBOK 3/IeKTPOHHKHU M HAHOXJIEKTPOHUKH PAa3IHYHOro yHKIMOHAJIbHOI0 HA3HAYCHUS

IIK-2.1. AHaJau3upyeT Hay4Hble JaHHbIE, Pe3yJIbTAaThl IKCIIEPUMEHTOB U HalI10aeHuii




3HaThL

METO/Ibl aHAJIN3a HAYYHBIX JaHHBIX, PE3yJIbTaTOB SKCIEPUMEHTOB U HAOJIIOCHUI
YMmeTh

aHaJIM3UPOBATh HAYYHBIE JaHHBIN, pE3yIbTaThl SKCIIEPUMEHTOB 1 HAOIIOACHUH
Baaners

HaBbIKAMH aHAJIN3a JAHHBIX

IIK-2.2. CuctemaTu3upyeT 1 0000111aeT pe3yJbTaThl HCCJIEA0BAHUI NPHOOPOB, CXeM, YCTPOICTB H YCTAHOBOK 3JIEKTPOHUKH
U HAHO3JIeKTPOHUKH Pa3JIMYHOr0 GyHKIHOHAIBHOI0 HA3HAYEHHUS], IPEACTABJISeT MATePHAJIbI B BU/Ie HAYYHbIX 0TYETOB,
nyoInKanuii, npe3eHTaNMii

3HaTh

CHOCOOBI CHCTEMATU3AIMU U 00OIICHHs, a TaK e MPEJICTaBICHUS Pe3yJIbTaTOB UCCIICOBAHUN YCTAHOBOK JIEKTPOHHUKH U
HaHOBJIEKTPOHUKHU

YMmeTh

CHUCTEMaTHU3UPOBaTh, 000IIATh U MPEOCTABIIATh HAYYHBIC MAaTCPHAIIBI

Baaners

HaBBIKAMH pabOThI ¢ HAYYHBIMU JOKYMEHTAMHU

B pe3yabTaTe 0cBOECHMS AMCHMILIMHBI (MOAYJIS1) 00y4YaIOIIUICH 10/KEH

3.1|3uare:

3.1.1 | ocHOBBI GU3UKU BaKyyMa, IIJIa3Mbl ¥ TBEPIOTO TeJla, IPUHIUIIEI HCIONb30BaHus (pu3HdecKuX 3((EeKToB B BaKyyMe,
IUIa3Me ¥ B TBEPJIOM TeJle; OCHOBHBIE IIPOOJIEMBI 1 0COOEHHOCTU COBPEMEHHOI'O JTalla Pa3BUTUS HAYKH O
TEXHOJIOTHYECKUX MPOIECCaX MUKPO- U HAHODIEKTPOHUKHU.

3.2| Ymerh:

3.2.1 | npuMeHATh Ha IPAKTHKE OCHOBHBIC ITPUEMBI M ITPOTPAMMHBIE CPE/ICTBA 00PaOOTKH ¥ MPECTABICHUS TaHHBIX B
COOTBETCTBHH C [TOCTABJICHHOM 3a1aueii IPOBOIKUTH PACUCThl (HU3HKO-XUMHUYCCKUX 3aKOHOMEPHOCTEH, OTPAKAIOIINX
B3aMMOCBSI3b MKy COCTaBOM, CTPYKTYPO#i, CBOUCTBAMHE U YCIIOBUSIMH IIOIYYCHHUSI TIOTYIIPOBOAHUKOBBIX MaTEPUAIOB U
MpUOOPOB, aHATU3UPOBATH PE3YIBTATHI PACUETOB U 00OOCHOBBIBATH MOJTYYCHHBIC BBIBOIBI.

3.3| Binagern:

3.3.1 | pa3paboTK HOPMATUBHO-TEXHUYECKOM JOKYMEHTAIIUU B 00JIaCTH U3JCITHI COBPEMEHHONH MUKPO- U HAHODJICKTPOHUKH;
TPaMOTHBIM (HH3MICCKUM HAYUHBIM S3BIKOM; MEXKIYHAPOJAHON CHCTEMOM eMMHUII u3MepeHuii ¢pusndeckux Bemunaun (CH)
npH GU3HYECKUX pacdeTax U (OPMYITHPOBKE (PU3NUECKUX 3aKOHOMEPHOCTEH; HaBBIKAMH M3MEPEHHSI OCHOBHBIX
(U3MYECKUX BEIHUIHH.

4. CTPYKTYPA U COIEP’)KAHME JUCIHUAIIIMHBI (MOLY.JIST)

Kox HaunmenoBanue pa3aenoB u Tem /Buj 3auatusi/ | Cemectp/ | UacoB | Komneten- | Jlutepatypa ®opma
3aHATHS Kvype MU KOHTPOJSI
Pa3nen 1. BBenenne.
1.1 Beenenue. /Tema/ 5 0
1.2 IIpenmer aucuumrmHeL, ee 3anaun. Llenn u 3amaun 5 1 I1IK-1.1-3 JI1.1 J11.2 3auér.
HaHOTEXHONOTHiH. OCHOBHEIE TMOHSTHUS H IK-1.1-y JI1.3J11.4
onpezneneHus. Puzndeckue U TEXHOJIOTHUECKUE TIK-1.1-B JI1.5J12.1
IpoOJIeMBl ¥ OTPAaHUYEHUS MK-2.1-3 JI2.2J12.3
MHUKPOMMHHUATIOPH3ALIMHU IT0JIYIPOBOAHUKOBBIX [K-2.1-y J12.4 J12.5
ycTpocTB. /JIex/ [1K-2.1-B J2.6
IK-2.2-3 210203354
MK-2.2-y 25056 27
IK-2.2-B
1.3 [TonsTHE ME30CKOMMYECKOTO pa3Mepa. 5 1 MK-1.1-3 J1.1J11.2 3aqér.
Knaccupukanus HaHOMaTepHaIOB MO [K-1.1-y JI1.3J11.4
TeXHHYECKOMY Ha3HAYCHHIO, COCTABY H IIK-1.1-B JIL.5J12.1
cBoiictBaMm. /JIex/ I1K-2.1-3 J12.2J12.3
K-2.1-y J12.4 J12.6
[K-2.1-B | 122323 24
[K-2.2-3 2536 37
[K-2.2-y
I1K-2.2-B




14 Knaccudukaiys HaHOMaTepUaIOB 10 IK-1.1-3 JI.1J11.2 AHanmuTHYecKui
TEXHUYECKOMY Ha3HAUYEHUIO, COCTaBYy ¥ CBOUCTBAM. IK-1.1-y J11.3J11.4 OTYET. 3auéT.
Iemu u 3agaun HaHOTEeXHONOrUM. /Cp/ IIK-1.1-B JI1.5J12.1
IK-2.1-3 J12.2J12.3
IK-2.1-y J12.4 J12.6
[K-2.1-B | D1 32233 34
[K-2.2-3 3536 37
[K-2.2-y
[IK-2.2-B

Paznen 2. Buapl MaTepuaJioB

HAHOZJIEKTPOHHKH.

2.1 Bunbl MaTepuanoB HaHONEKTPOHUKH. /Tema/

2.2 30511, TeJH, CYCIICH3UH, KOJUIOU/THBIE PACTBOPBI, TIK-1.1-3 JI1.1 J11.2 3ayér.
MaTpPUYHO-U30JHUPOBAHHBIC KIIACTEPHBIC K-1.1-y JI1.3J11.4
CBEPXCTPYKTYPHI, PyIJIepeHsl, IK-1.1-B JI1.5712.1
¢ynnepeHonono0HbIE MaTepHabl, YIIEpPOAHbIE I1K-2.1-3 J12.2J12.3
HAHOTPYOKU U UX IPOU3BOJHBIE, IOJHMEPHI, IK-2.1-Y J12.4 J12.6
CBEpXpEIIETKH, 0HOMEMOpPaHBbI, [IK-2.1-B | 0132233 34
caMmoopraxusyrouyecs cpeasl. /Jlex/ IK-2.2-3 2596 37

[K-2.2-y
[K-2.2-B

2.3 Marepuaibsl Ha OCHOBE HAHOCTPYKTYPHBIX IK-1.1-3 JI1.1J11.2 3ayér.
aneMeHToB. HaHokpuctanibsl. CTpyKTypHBIE [K-1.1-y JI1.3J11.4
AJIEMEHTHI JJI51 HAHOMAaTepHaJloB 0oJiee BRICOKOTO [K-1.1-B JI1.5712.1
nopsiika. CaMOOpTraHU3YIOIINECS YIOPSI0YCHHBIC IK-2.1-3 JI2.2J12.3
MOpPHUCThIC MaTepuasl. /JIek/ K-2.1-y J12.4 J12.6

[K-2.1-B | D132233 54
[K-2.2-3 3536 37
IK-2.2-y

I1K-2.2-B

24 Marepuasbl 3J1eKTPOHUKH 11 HAHOTEXHOJIOTHIA. IK-1.1-3 JI.1J11.2 3auérT.
Kpemunii u ero Mmomudukanuu. [Topucterii IK-1.1-y JI1.3J11.4
KpeMHUil. ['eTepocTpykTypbl Ha OCHOBE TBEPIBIX IIK-1.1-B JI1.5J12.1
pactBopoB A3BS. I'eTepocTpyKTyphl ¢ AByMEPHBIM K-2.1-3 JI2.2J12.3
3JIEKTPOHHBIM ra3oM. [ eTepoCcTpyKTyphI € [K-2.1-y J12.4 J12.6
KBaHTOBBIMHU siMaMu. /JIex/ [K-2.1-B 312253 54

MK-2.2-3 3536 37
[K-2.2-y
[K-2.2-B

2.5 Marepuanbsl Ha OCHOBE HUTPUOB U UX IK-1.1-3 JI1.1J11.2 3auér.
npumeHeHue. [IpobaeMsbl MOUI0KeK U IK-1.1-y JI1.3 J11.4
BhIpalnuBaHue OyQpepHbIX ClIoeB. MeTanyeckue IIK-1.1-B JI1.5J12.1
HaHOKJIacTepbl. KOHCTPYKIIMOHHBIE MaTepHAITBI [Tt IK-2.1-3 JI2.2J12.3
HECYIUX KOHCTPYKITUI U3 MUKpPO- U K-2.1-y J12.4 J12.6
HaHOCHCTEMHOU TeXHUKH. DYHKIIMOHAILHBIE T11IK-2.1-B D152 323 24
MaTepuabl MUKPO- 1 HAaHOCHCTEMHOMN [1K-2.2-3 2536 37
TeXHUKU. /JIex/ [K-2.2-y

I1K-2.2-B

2.6 3o1H, TeNu, CyCIIeH3UH, KOJUIOUIHBIE PACTBOPHI, TIK-1.1-3 JI1.1J11.2 AHaIATHYECKHI
MaTPUYHO-N30JIMPOBAHHBIE KJIACTEPHBIE [K-1.1-y JI1.3J11.4 oTuéT. 3auérT.
CBEPXCTPYKTYPHI, QyIIepeHsl, [K-1.1-B JI1.5J12.1
(bymiepeHono00HbIE  MaTepHalibl, YTICPOIHbIC K-2.1-3 JI2.2J12.3
HAHOTPYOKH U MX MPOU3BOIHbIE, TOJIMMEPHI, [K-2.1-y J12.4 J12.6
CBEpXpEIIETKH, OHOMEeMOpaHHI, [K-2.1-B | D1 32233 34
camoopranmsytomuecs cpenbl. /Cp/ IK-2.2-3 35056 37

MK-2.2-y
IK-2.2-B
Pa3nen 3. Ba3oBble TeXHOJIOTHYEeCKHE MPOLECCHI
W 00opyaoBaHue, IPUMEHsIEMbIE B
NMPOM3BOJCTBE MATEPHAJIOB U KOMIIOHEHTOB
HAHOZJIEKTPOHMKH.
31 Ba3oBbie TEXHOJIOTHUECKUE MPOTIECCHI M

obopynoBaHne, IpUMEHsEMbIE B TIPOM3BOJICTBE
MaTepuagoB U KOMIOHEHTOB
HaHO3NeKTpoHukHU. /Tema/




3.2 MeTo/ibl CHHTE3a HAHOKPUCTATHUECKUX IK-1.1-3 JI.1J11.2 3auér.
ITOPOLIKOBBIX MaTepuaioB. ['azoda3ublii MeTox. [K-1.1-y JI1.3J11.4
[Tnasmoxumuueckuii cunre3. OcaxaeHue u3 I[IK-1.1-B JI1.5J12.1
KOJIJIOUIHBIX PacTBOPOB. MeTo TepMUYECKOro IK-2.1-3 J12.2J12.3
PAa3lnoKeHHs U BOCCTaHOBIEHMA. MeTobl IK-2.1-Y J12.4J12.5
MEXaHOCHHTE3a, JETOHAIIMOHHOIO CHHTE3a K TIK-2.1-B J12.6
AJIEKTPOB3phIBa. /JIek/ IK-2.2-3 0139253 54

[K-2.2-y 3536 37
[K-2.2-B

3.3 OCHOBBI TEXHOJIOTHU YTJIEPOIHBIX HAHOTPYOOK. IK-1.1-3 JI1.1J11.2 3auér.
CxeMa YCTaHOBKH IS TIOJTYUCHHS yIJIC-POIHBIX K-1.1-y JI1.3J11.4
HAHOTPYOOK METOIOM JiazepHOH abusiuu. J[yroBoit [K-1.1-B JI1.5712.1
croco0 MoJTyYeHHs YTIIEPOJAHBIX HAHOTPYOOK. MK-2.1-3 JI2.2J12.3
Merton nuponu3a yriesonopoaoB. CuHTe3 u3 K-2.1-y J12.4 J12.6
yrilepoJcoiepKalux ra3os. /JIex/ IK-2.1-B | 512233 54

IK-2.2-3 25036 37
IK-2.2-y
[K-2.2-B

3.4 TeXHONOrUs MOMUKPUCTALTHYSCKUX aJIMa30B. IK-1.1-3 JI.1J11.2 3auérT.
TexHoJ0rUs aIMa3HBIX U aJIMa30I0J00HBIX [K-1.1-y JI1.3J11.4
IUIEHOK. TeXHOJIOTUA METaJNIOOPraHUYECKUX IK-1.1-B JI1.5J12.1
coenHeHNH. TeXHOJIOTHS HEKPUCTAUINYECKUX [K-2.1-3 JI2.2J12.3
MaTepHanoB. TeXHOJIOTHS U3TOTOBJICHUS K-2.1-y J12.4 J12.6
METAJUTHYECKUX U MOTYITPOBOTHUKOBBIX [IK-2.1-B | 3132323 54
HAHOTOYEK, HAHOHUTEH JTUTOTPahUUCCKUMHU IK-2.2-3 2556 37
Metonamu. /JIex/ [K-2.2-y

I1K-2.2-B

35 DNUTaKCHATbHBIC METO/IBI IOJIYUYCHHUS MATCPHAIOB IK-1.1-3 JIL.1J11.2 3auérT.
MHKPOCHCTEMHOM TeXHUKHU. ['OMO- 1 K-1.1-y JI1.3 J11.4
rereposnuTakcus. Pu3nveckoe ocaxIcHUe 13 T1IK-1.1-B JI1.5J712.1
napoBoi ¢assl. [TonydyeHne aMmopHbIX, IK-2.1-3 JI2.2J12.3
MOJUKPUCTAIUINIECKUX 1 MOHOKPUCTAJUINYECKUX [K-2.1-y J12.4 J12.6
IUIEHOK. MoneKyIIsipHO-TTy4eBas SIUTaKCHs [IK-2.1-B | 0132233 34
9JIEMEHTAPHBIX IOJIYIIPOBOAHUKOB U IK-2.2-3 2536 37
MOJIyIIPOBOHUKOB Ha OCHOBE coequHeHni A3BS, [K-2.2-y
OCaKJCHHE TUICHOK AMJIEKTPUKOB U [K-2.2-B
MeTtaioB. /JIex/

3.6 XUMHYECKOE OCAKICHUE U3 Ta30BOM (ha3bl: T1K-1.1-3 JI1.1J11.2 3auér.
OCHOBHBIE 3aKOHOMEPHOCTH U METOJIUKA. IK-1.1-y JI1.3 J11.4
OnuTaxkcus U3 METaUNIO0OPTaHUIECKUX COCUHEHUI IK-1.1-B JI1.5J12.1
1 JIETY4YUX HEOPTaHUYECKUX THAPHIOB. IK-2.1-3 JI2.2J12.3
MexaHU3MbI T€TePO3NUTAKCHATIBHOTO POCTa: [K-2.1-y J12.4 J12.6
dpanka-BaH-nep-Bepme, Donbmepa-Bedepa, TK-2.1-B 21322334
Crpanckoro-Kpacranosa. MoHHBII crHTE3 TK-2.2-3 2536 27
HaHOCTPYKTYp. IIpoueccel camoopranuzanuu IK-2.2-y
HAHOCTPYKTYp NPH HOHHOM cHHTe3e. /JIex/ [K-2.2-B

3.7 TexHomnorus AByMEpHBIX T€TEPOINUTAKCHAIBHBIX IK-1.1-3 JI1.1J11.2 3ayér.
MOJIYTIPOBOJHUKOBBIX cHcTeM. TpaauinoHHbIE [K-1.1-y JI1.3J11.4
TEXHOJIOTHYECKHUE IIUKIIBI H3TOTOBJICHHMS TIK-1.1-B JI1.5J12.1
HWHTETPAJIbHBIX CXEM, aJalTUPOBAHHBIE JJISI TIK-2.1-3 J12.2 J12.3
CO3/1aHMsI TPEXMEPHBIX MEXAaHUYECKUX CTPYKTYP: [K-2.1-y J12.4 J12.6
00beMHast MUKPOOOPaOOTKa, TOBEPXHOCTHAS [K-2.1-B | D1 32233 34
MHKpooOpadoTka, TexHonorus LIGA. /Jlex/ [K-2.2-3 3536 37

[K-2.2-y
IK-2.2-B

3.8 Wonnslit cunres HaHOCTPYKTYp. [Iponeccs K-1.1-3 JIT.1J11.2 AHanUTHYECKHI
CaMOOpPTaHU3alMi HAHOCTPYKTYP NMPH HOHHOM [K-1.1-y JI1.3J11.4 OT4YET. 3a4éT.
cunrese. TexXHOIOorus ABYMEPHBIX IK-1.1-B JI1.5J12.1
TETEPOITUTAKCHANIBHBIX TOJIYTIPOBOJHUKOBBIX IK-2.1-3 JI2.2J12.3
cucteM. TpaIULIIOHHBIE TEXHOJIOTUYECKHUE LIUKIIBI TIK-2.1-Y J12.4 J12.6
H3TOTOBJICHHS] HHTETPAIIBHBIX CXEM, IK-2.1-B 010202354
aJanTHPOBAHHBIE JUISl CO3JaHMsI TPEXMEPHBIX IK-2.2-3 35056 37
MEXAHUYECKHUX CTPYKTYp: OOBbEMHasI IK-2.2-Y
MHKPOOOpaboTKa, MOBEPXHOCTHAS [K-2.2-B

MHUKpooOpaboTka, TexHonorusi LIGA. /Cp/




Paznen 4. CpoiicTBa MaTepuaioB

HAHOYJIEKTPOHHMKH.

4.1 CBoiicTBa MaTepuaioB HAHORJICKTPOHUKH. /Tema/

4.2 CpolicTBa HaHOMaTepuanaoB. MexaHHUYeCKue, IK-1.1-3 JI1.1J11.2 3auér.
Teropu3ndeckue, GU3NKO-XUMUUIECKHE, IK-1.1-y JI1.3J11.4
MEKTPOPU3NUECKIE, MATHUTHBIE, ONTUYECKHUE. [K-1.1-B JI1.5712.1
Kpurepuu Bb100pa U COBMECTUMOCTh IK-2.1-3 J12.2J12.3
HaHoMartepHanoB. KpucrannoxuMuieckas u [K-2.1-y J12.4 J12.6
TEPMOMEXaHUYECKasi COBMECTUMOCTh. OCHOBBI [IK-2.1-B | 513233 54
KPUCTAIO(DU3UKH M KPUCTAIOXUMHUH [K-2.2-3 3556 37
HaHOMaTepualoB. /JIex/ IK-2.2-Y

IK-2.2-B

4.3 ®u3uKO-XUMUS IIPOLIECCOB CHHTE3a IK-1.1-3 JI1.1J11.2 3auér.
HAHOCTPYKTYPHUPOBAHHBIX MaTepUaOB. [[pUHIIUTIBI IK-1.1-y JI1.3J11.4
BBIOOpA MOJTYMTPOBOJHUKOBBIX MaTEPHAIIOB. IK-1.1-B JI1.5712.1
MarepuanoBegueckue npoOieMsl B CO3aHUU I1K-2.1-3 J12.2J12.3
MHUKpPO- 1 HAHOCUCTEMHBIX YCTPOHCTB. Posb IK-2.1-Y J12.4 J12.6
pa3MepHbIX 3()(HEKTOB B HU3UKO-XUMHUECKUX U IK-2.1-B | 313233 54
MEXaHUYECKHX CBOHCTBaX HaHOMaTepuasoB. /JIek/ IK-2.2-3 2596 37

MK-2.2-y
IK-2.2-B

44 CpolicTBa HaHOMaTepuaaoB. MexaHUUYecKue, IK-1.1-3 JI1.1J11.2 Ananurndeckuit
Teropu3ndeckue, GU3NKO-XUMUIECKHE, MK-1.1-y JI1.3J11.4 OTYET. 3auéT.
INEKTPOPU3NUECKIE, MATHUTHBIC, ONTUYECKHUE. I[IK-1.1-B JI1.5J12.1
Kpurtepun BIOOpa U COBMECTUMOCTD IK-2.1-3 JI2.2J12.3
HaHOMaTepuanoB. KpucramnoxuMuieckas u IK-2.1-Vy J12.4 J12.6
TePMOMEXaHUYECKasi COBMECTUMOCTh. OCHOBBI [IK-2.1-B | 13233 24
KPUCTAIO(DU3UKH M KPUCTAIOXUMHUH I1K-2.2-3 2556 37
HaHOMaTepHaoB. PU3NKO-XUMUS IPOIIECCOB [K-2.2-y
CHHTE3a HAHOCTPYKTYPUPOBAaHHBIX [1K-2.2-B
Marepuaios. /Cp/

Pazgen 5. Texnosiornyeckne 0COOEHHOCTH
U3rOTOBJIEHUSI COBPEeMEeHHBIX NPHGOPOB
HAHO3JIEKTPOHMKH.

5.1 TexHONOrNYEeCKne 0COOEHHOCTH U3TOTOBICHUS
COBPEMEHHBIX IPHUOOPOB HAHOWIEKTPOHUKH. /Tema/

5.2 DyHKIIMOHATBHO-aKTUBHBIE MaTEPUAIIBI AJIS MK-1.1-3 JI1.1J11.2 3ayér.
3JIEKTPOCTATUYECKHX, JIEKTPOMArHUTHBIX, K-1.1-y JI1.3J11.4
MTbE303JIEKTPUIECKHX, ONTHIECKUX, I[1IK-1.1-B JI1.5J12.1
AJIEKTPOOIITHIECKUX W TEPMOIIEKTPUIECKIX I1K-2.1-3 JI2.2J12.3
npeoOpaszoBaTenell YJHEPTHH, ABIKESHUS, IK-2.1-V J12.4 J12.6
uHpopmaiuu. ['eTepoCTPYKTYphI C BBICOKO# I1K-2.1-B 21322334
IUIOTHOCTBIO IBYMEPHOTO 3JIEKTPOHHOTO ra3a IK-2.2-3 2536 37
(3T). TpaH3UCTOPBI C BBICOKOH MOIBUKHOCTBIO [K-2.2-y
anektpoHoB (HEMT-tpan3ucropst). /Jlex/ [1K-2.2-B

53 CTpyKTYpbl Ha MUKPOCKOIIMYECKH YIOPSIIOYEHHBIX [K-1.1-3 JIL.1J11.2 3auér.
(aceTupoBaHHBIX MOBEPXHOCTAX. CTPYKTYPHI C [K-1.1-y JI1.3J11.4
MEpPUOIUUECKON MOAYNIALUEN cocTaBa B IK-1.1-B JI1.5J12.1
SMUTaKCHAIIBHBIX IUIEHKaX TBEPABIX paCTBOPOB MK-2.1-3 JI2.2J12.3
MOJIyIPOBOJHUKOB. [1epCcreKTHBBI U3rOTOBIIEHHS MK-2.1-¥y J12.4 J12.6
JIEKTPOHHBIX IIPUOOPOB C IPUMEHEHHEM MK-2.1-B | 313233 54
HaHOTpyOOK. IlepcriekTHBEI co3aHus IK-2.2-3 35056 37
3¢ GEKTUBHBIX MUHHUATIOPHBIX U MK-2.2-y
CBEpXMHHHUATIOPHBIX CHCTEM, 00YCIIOBIICHHEIE IK-2.2-B

0COOBIMH (PU3UKO-MEXaHUYECKHMHU CBOMCTBAMU
HaHoOMarepuanos. /Jlex/




5.4

OYHKIIMOHATLHO-aKTUBHBIC MATEPUAIIBI IS 5 8 IK-1.1-3
3JIEKTPOCTATHYECKHX, JJIEKTPOMArHUTHBIX, IK-1.1-y
MbE303JIEKTPUYECKUX, ONTHUECKUX, I[1IK-1.1-B
3NIEKTPOONTUYECKHUX U TEPMOAICKTPUIECKUX IK-2.1-3
npeoOpa3oBaTelel S3HEPI Uy, ABUKEHU, IK-2.1-Y
uHpopmaruu. /Cp/ [1K-2.1-B
IK-2.2-3
IK-2.2-y
IK-2.2-B

JI1.1J11.2
J11.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4 J12.6
010203354
9556 07

AHanuTHYeCKui

oT4éT. 3a4ET.

Paznen 6. [IpomexxyTouHasi aTTecTanus.

6.1

IToaroroBka K arTecTaryy, MHass KOHTAKTHAS 5 0
pabora. /Tema/

6.2

IMoarororka k 3au€ry. /3auét/ 5 8,75 I1K-1.1-3
K-1.1-y
IIK-1.1-B
I1K-2.1-3
I1K-2.1-Y
[1IK-2.1-B
I1K-2.2-3
IIK-2.2-Y
IIK-2.2-B

KonTponbusie

BOIIPOCHI.

6.3

ITpuém 3auéra. /MKP/ 5 0,25 IK-1.1-3
MK-1.1-y
IK-1.1-B
IK-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-V
I1K-2.2-B

Konrtponbusie

BOIIPOCHI.

5. OHEHOYHBIE MATEPHAJIbI I10 JUCHHUIIJIMHE (MOY JIIO)

O1ueHoYHBIE MaTepUalTbl IPUBEICHBI B IPHIIOKEHHH K padoyeil mporpaMMe JUCIHILUIMHEL (CM. TOKyMeHT "OLeHOYHbIe MaTeprabl
o pucturuiuHe "TeXHOIOTHIecKre MPOIecChl HAaHOAIEKTPOHUKH").

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

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JUTEepaTypa

Ne ABTOpBI, COCTaBUTEIN 3arnaBue W3patensctBo, | KomuuectBo/
rox Ha3zBanue DbC
JI1.1 | PamOunu H.T., dusnyeckre 1 XUMUYECKIE OCHOBBI HAHOTEXHOJIOTHI M.: 978-5-9221-
bepeskun A.B. OU3MATIIUT, [0988-8, 1
2009, 456¢.
JI1.2 | Crapoctun B.B. Marepuansl 1 METO/BI HAHOTEXHOJIOTHH : y4el. mocodue M.: BUHOM. 978-5-9963-
JlaGoparopus 0346-5, 1
3Hanmii, 2010,
431c.
JI1.3 | Packun A.A., TexHoJIOTHST MaTEpUAIOB MUKPO-, ONITO- ¥ HAHODJIEKTPOHUKU : M.: BUHOM. 978-5-94774-
IIpoxodrera B.K. yueb. mocobue JlaGoparopus 909-0, 1
3Hanmii, 2010,
164c.
JI1.4 | Pomun B.M., Cmumbun | TexHonorus MaTepuasoB MUKPO-, OIITO- U HAHOAJIEKTPOHUKH : M.: BUHOM. 978-5-94774-
M.B. yueb. mocobue JlaGoparopusi 910-6, 1
3Hanmii, 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, COCTABUTEIH 3arnaBue UsnatensctBo, | KommuectBo/
rof Ha3BaHue ObC

JI2.1 |Barypun B. K., Comuomorus : y4eOHHK JUIs CTYACHTOB BY30B Mockga: 978-5-238-
Parnukos B. I1., IOHUTU- 02266-6,
Ocranunna O. A., JAHA, 2017, http://www.ipr
Vaenosa 1. A., 487 c. bookshop.ru/7
Yypoukwuna JI. C., 1057.html
Cxkpurniknna X. b.,

TTonsoiickas JI. T.,
IOnun B. B., barypun
B. K.
J12.2 | Konenos JI. A. TexXHOJIOTUs ¥ KOHCTPYKITHSI MUKPOCXEM, MUKPOTIPOLIECCOPOB U CaHkT- 978-5-8114-
MHKPOCOOpPOK IetepOypr: 0766-8,
Jlams, 2009, 400 | https://e.lanbo
C. ok.com/books/
element.php?
pll_cid=25&p
11_id=192

J12.3 | Mamnep P., Keiimunc DeMEHTBI HHTETPAIbHBIX CXeM M.:Mup, 1989, [5-03-001100-
T. 630c. 51

JI12.4 | Iloxposckuii @.H. Marepuanbl 1 KOMIIOHEHTBI PaiH03JIEKTPOHHBIX CPEACTB : M.:Topsiuas 5-93517-215-

Yu4e6.mocodue [ist By30B JIMHUS- 1,1
Tenexom, 2005,
350c.

JI2.5 | JlozoBckwmii B.H., HanoTtexHosorus B 31eKTpoHuKe. BBejeHNE B CIEUANBHOCTS : Cn6.: Jlanb, 978-5-8114-
Koncranrunosa I'.C., yueb. mocobue 2008, 336¢. 0827-6, 1
Jlozosckwmii C.B.

JI2.6 | Koposnes M.A., TexHoMOTNYECKUE MPOIECCHl N3TOTOBIECHUS KPEMHHUEBBIX M.: BUHOM. 978-5-94774-
Kpynkuna T.1O., HMHTErPAIbHBIX CXEM M UX MOJICIUPOBaHHUE : yuel. mocobue JlaGoparopus 336-4,1
Pesenera MLA. 3Hanui, 2009,

397c.
6.2. Ilepeuens pecypcoB HHGOPMALTHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
31 | Caiir kadenpsr Mukpo- u HaHodekTpoHuku PTPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema gucraniuonsoro obyderus ®I'BOY BO «PTPTY», pexum pocryma: o napoito. http://cdo.rsreu.ru/
33 | Exunoe okHO mocTyma K 00pa3oBaTelibHBIM pecypcam, pexuM goctyma: mo naposto. http://window.edu.ru/
34 | Wuarepuer Yuusepcuter Mabopmanmonseix Texunonoruii. http://window.edu.ru/
35 | DnexrponHO-6nOMHOTeyHas cucTeMa « IPRDOOKS» [DnexrpouHslit pecypce]. — Pesxxum goctyma: qocTym U3 KOPIIOPaTHBHOM
cetu PIPTY — cBoboHbIH, qocTyn U3 ceTi MHTepHeT — 1o mapodro. https://iprbookshop.ru/
D6 | OnekrpoHHO-OMOIMOTEYHAs cHcTeMa u3aaTenbeTBa «Jlanb» [DnekTpoHHbIH pecypce]. — Pesxxum noctyna: 1ocTyn U3
kopropatuBHoii cetu PIPTY — cBoGoaHbIH, gocTyn u3 cetn MHTEpHET — o maposnto. https://www.e.lanbook.com
97 | Onexrponnas 6ubnmorexa PI'PTY [Dnexrponnslii pecypc]. — Pexum nocryna: u3 kopnoparusHoit cetu PIPTY — o

maposo. http://elib.rsreu.ru/




6.3 IlepeueHb NIPOrpaMMHOro obecnedyeHust H HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JULIEH3UOHHOI0 H CBOOOJHO PACIIPOCTPAHAEMOI0 IPOIPAMMHOI0 o0ecre4eHnsi, B TOM YucJie
0Te4ecTBEHHOT0 MPOM3BOACTBA

HaumenoBanue Onucanne
OneparmonHas cuctema Windows XP Microsoft Imagine, sHomep moamucku 700102019, Geccpouno
OnepanuonHas cuctema MS DOS Beccpouno. Kopnopatusras nunensust Microsoft Imagine Membership ID
700565239
Kaspersky Endpoint Security KomMmepueckast JTUIIEH3HsT
LibreOffice Ceoboanoe I10
Adobe Acrobat Reader Csob6oxnoe I1O
LabVIEW KomMmepueckast JTUIIEH3HsI

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

267 yueOHO-aIMUHUCTPATHUBHBII KOpITyc. YueOHas ayTUTOpus I NpOBeJIeHUs y4eOHBIX 3aHATHH JIEKIIMOHHOTO 1
CEeMUHAPCKOTO THIIA, IPAKTUUECKHUX 3aHATHIA, TPYIIOBBIX U HHINBHAYaJIbHBIX KOHCYIBTANH, TEKYIIEro KOHTPOJIS 1
MIPOMEKyTOUHOH arTectaruu Crnenuann3upoBanHas mebeins. 80 Mect, 1ocka. MynsTUMeAUHOE 000pYI0BaHHUE,
KOMITBIOTED.

501 nabGopaTtopHblil Kopiyc. YueOHast ayAUTOPHUS UL IPOBeJeHNUs ydeOHbIX 3ausaTuil Criennanu3upoBanHas Mebens (37
MOCAIOYHBIX MECT)

2 I1K: Intel Celeron CPVJ1800 — 25 mr.

B03M0OXHOCTB OAKITIOUEHNS K ceTH MHTepHeT 1 0OecTieueHneM JOCTYIIA B YIIEKTPOHHYI0 HH()OPMAIIMOHHO-
oOpazoBatenbHyto cpeny PIPTY

341 y4eOHO-aIMUHHUCTPATHBHBIN KOpIyc. YueOHas J1abopaTopHsi, OCHAICHHAS

11a00paTOPHBIM 000PYIOBAHUEM

3 cTOJIBI JJabopaTopHble (22 1IT.), TOCKa MArHUTHO-MapKepHas, 5KpaH HaCTeHHBIH, 5 KOMIIbIOTEpOB ,0510k muranus BUII-
01 0(3 wr.), BoeT™MeTpsl B7-21A (3 wit.),B7-21,B7-35 (3 mwir.), ocupmutorpager C1-64A (3 mrt.), C1-75,

n3mepurenu E4-7, E9-4

343 y4eOHO-aIMHUHUCTPATHBHBINH KOPIYC. Y4eOHO-BCIIOMOTATEIbHAS
4 AyauTopus Ui XpaHEHHUS 1 PEMOHTa 000pYAOBAHUS
2 KOMIbIOTEPA, IPUHTEP, CKAHEP, 5 MECT

8. METOAUYECKHUE MATEPHUAJIBI IO JUCHUIIIMHE (MOAYJIIO)

Meroamyeckoe odecrieueHre TUCIUILIMHBI TPUBEICHO B TIPHIIOKEHHN K padoyeil mporpaMMe JUCIHUIUIMHEL (CM. TOKYMEHT
"MeTonudeckue ykazaHus 10 AucHUTDIHHE "TeXHOIOTHIeCKHe MPOIECCH HAaHOAIEKTPOHHUKH ).

OnepaTtop 340 000 "KomnaHus "TeH3op" —

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMWCHIO

noanncAHO ®reoy BO "PrPTY", PFPTY, JIuTBuHOB Bnagummp 01.07.25 17:38 (MSK) Mpoctas noanuck
3ABEAYOLLMM leopruesuny, 3aBeaytowwmii kadeapont MHIJ

KA®E/PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 02.07.25 14:15 (MSK) Mpocras noanuce
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M3

BbIMYCKAIOLLIEN

KA®E/[PbI




