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

TexHoJ0rnyecKmue IPOHECCChbl HAHOIJICKTPOHUKH

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO03JIEKTPOHUKH
Y4eOHblii man 11.03.04_24_00.plx
11.03.04 DnexTpoHUKa U HAHORIEKTPOHUKA
Kpanuduxanus O6akanaBp
dopma oOyueHHUs o4Hast
O061mas TpyIoeMKOCTh 2 3ET
PacnpenesieHne 4acoB JHCHHILIHHBI 0 ceMeCTpaM
Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit vII PIT I PIl
Jlexiyn 32 32 32 32
Wnas koHTaKTHas 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 32,25 132,25 | 32,25 | 32,25
KonrakrHas pabora 32,25 132,25 | 32,25 | 32,25
Cam. pabora 31 31 31 31
Yacel Ha KOHTPOJb 8,75 |8,75 8,75 |8,75
Uroro 72 72 72 72

r. Psa3ann



[Iporpammy cocraBui(u):

K.M.H., 0oy., 3y6xo6 Muxaun Braoumuposuu

Pabouas nporpamMma JUCIUIITHHBL

TexHomornyeckue nmpoueccbl HAHOICKTPOHUKH

paspaborana B coorBeTcTBUM ¢ PI'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 ¥ HAHOAIIEKTPOHUKA

YTBEPKIECHHOI0 y4EHBIM COBETOM By3a oT 26.01.2024 npoTtokon 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. kadenapoii JlutuHoB Bnagumup I'eopruesuy



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

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronHerns B 2025-2026 yueOHOM TOAy Ha 3aceIaHuK Kadeapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2025r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma rnepecMoTpeHa, 00CyKaeHa 1 0100peHa Juist
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)

1.1 ]_ICJ'[LIO OCBOCHHUA JUCHHUIIIWNHBI  ABJIACTCA ¢)0pMI/IpOBaHI/Ie NEPECUUCIICHHBIX HUXE KOMHCTCHHI/Iﬁ U CUCTEMATUYCCKUX
3HAHUHI B 00J1aCTH TEXHOJIOTHUIECKUX MponeccoB, MIPUMCHACMBIX B HAHODJICKTPOHHUKE.

1.2 | 3amaun:

13 - UI3YYCHUE OCHOBHBIX SaKOHOMepHOCTeﬁ TEXHOJOI'MYCCKHUX IMPOUCCCOB U3rOTOBJICHUA HAHOPAa3MEPHBIX 3JICMCHTOB U
CTPYKTYD;

1.4 |- bopmupoBaHUE HABBIKOB pabOTHI HA TEXHOJIOTMYECKOM 000pPYI0BaHUH, MPUMEHSEMOM TIPH U3OTOBJICHUH KOMITOHEHTOB
HAHOBJICKTPOHUKH;

1.5 |- hbopmupoBaHUe MpPECTABICHHS O METOAaX KOHTPOJIS MapaMEeTPOB U CBOMCTB HAHOPa3MEPHBIX 00BEKTOB;

16]- IMOJTYy4Y€HHUEC HAaBbIKOB HayLIHO-HCCHeZ[OBaTeHLCKOﬁ u PIH)KGHCpHOﬁ pa6OTI>I.

2. MECTO JUCHHAIIIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJbHOM ITPOTPAMMBI

Hux (pazgen) OIL: |

2.1 | TpeGoBaHusl K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aKIIEr OCs

2.1.1| udposas 06pabOTKa CHTHAIOB B JIEKTPOHHEIX YCTPOHCTBAX

2.2 | AncuunyiMHb1 (MOAYJIM) M NPAKTHKH, VISl KOTOPHIX OCBOEHUE JaAHHOH AMCHUILUIMHBI (MOIYJ/Is) HEOOXOIUMO KaK
npeamecTByloniee:

2.2.1 | [Tpou3BOACTBEHHAS TIPAKTHKA

2.2.2 | CxeMOTeXHUKA

2.2.3| TeroBbIe TPOLECCHI B AICKTPOHHUKE

2.2.4 | DneMeHTHI IEKTPOHHOIN TEXHUKU

2.2.5| Ananurudeckre npruOOpbl ¥ METOABI B 3JIEKTPOHUKE

2.2.6 MeTOI[I:I COIPSIKCHN S BBIYUCIIUTCIIBHBIX CUCTEM C 00BeKTaMu ynopasJICHUA

2.2.7 | HayuHo-uccie10BaTeNbCKas MPaKTUKa

2.2.8 | IIpeobpa3oBaTenbHas TEXHUKA

2.2.9| Cucremsl coopa 1 00paboTKu HHPOPMALTUH

2.2.10 | Lindpoas 3:meKTpoHIKA

2.2.11 | DnexTpoHHBIE 1 HOHHBIE TPUOOPHI

2.2.12 | DnexTpoHHBIE LIETH

2.2.13 | BeinosnHeHHe ¥ 3aliTa BBITYCKHOW KBATH(UKAIIMOHHOM paboTh

2.2.14 | CAIIP ycTpOWCTB 3IEKTPOHUKH

2.2.15 | TOHKOIUICHOYHBIE CTPYKTYPHI B 3JIEKTPOHUKE

2.2.16 | ®usnueckrie OCHOBLEI METOIOB aHAIN3a BEIECTBA

2.2.17 | IIpenuiioMHast IpakTUKa

2.2.18 | TIpou3BoaCTBEHHAS TPAKTHKA

2.2.19 | Macc - cieKTpOMeTpHUsl B OpraHU4ecKoil XUMHUHU

2.2.20 | CoBpemennbie TexHoI0rud MEMS KOMITOHEHTOB

3. KOMIIETEHIIMY OBYYAIOLIETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUS IV CIUTIINHBI
(MOJLYJIST)

IIK-1: CnocodeH cTpouTh (pu3nyeckne 1 MaTeMaTH4YeCKHe MOJe/ I NPUOOPOB, cXeM, YCTPOHCTB H YCTAHOBOK 3JeKTPOHUKHU
U HAHO3/IEKTPOHHKHU Pa3JU4HOro GyHKIHOHAILHOI'0 HA3HAYEHHUS, HCII0Jb30BATh CTAHAAPTHBIC IPOrPAMMHBbIE CPEICTBA X
KOMIBIOTEPHOT'0 MOACTHPOBAHNS U MPOBOIUTH AHAJIN3 Pe3yJIbTATOB

ITK-1.1. [IpoBoauT MoeIpoOBaHUE H HCCIeI0BAHUS GYHKIMOHAIBHBIX, CTATHYECKUX, IMHAMUYECKHX, BpeMEHHBIX,
YACTOTHBIX XapaKTePHCTHK NPHOOPOB, cXeM, YCTPOHCTB H YCTAHOBOK 3JIeKTPOHUKH U HAHOIJIEKTPOHUKH Pa3IHYHOr0
(YHKIHOHAJIBHOT0 HA3HAYEHH

3HaTh

OCHOBBI OCHOBHBIC XapaKTepI/lCTl/IKl/l HpI/IGOpOB, CXEMBI U yCTaHOBKI/I SHCKT]I)OHI/IKI/I u HaHO3J’[eKTp0HI/IKI/I
YMmern

IIPOBOJUTH MOJEIMPOBAHUE XapAKTEPUCTUK NPUOOPOB, CXEM U YCTAHOBOK AJIEKTPOHUKH U HAHO3JIEKTPOHHUKH
Baagetrn

HaBBIKAMH paOOTHI C UCCIIEIOBATEIIBCKUMH YCTaHOBKAMH

IK-2: CnocoGeH aHAIN3MPOBATH, CHCTEMATU3UPOBATH M 000011aTH pe3yabTaThl HCCJIeA0BaHUI MPUOOPOB, cXeM, YyCTPOHCTB
U YCTAHOBOK JJIEKTPOHUKH H HAHOJIEKTPOHUKH PA3JIMYHOr0 (PyHKIMOHAIBLHOT0 HA3HAYEHHS

MK-2.1. AHaJM3UpyeT HAy4YHbIE JaHHbIE, Pe3yJIbTAThHI IKCIIEPUMEHTOB H HAOII0IeH Ui




3HaTh

METOJIbI aHAJIN3a HAYYHBIX TAHHBIX, PE3YJIbTATOB SKCIICPUMEHTOB U HAOJII0ICHUH
YMmerh

aHAIM3UPOBATh HAYYHBIC TaHHBIN, PE3yIbTaThl IKCIICPUMEHTOB U HAOJIOICHUI
Baagern

HaBBIKAMU aHAJIM3a JTAHHBIX

IIK-2.2. CuctemaTu3upyet U 000011aeT pe3y/IbTaThl HCC/IeA0BAHUIH MPUOOPOB, CXeM, YCTPOHCTB M YCTAHOBOK 3JIEKTPOHUKH
U HAHOYJIEKTPOHHKHU Pa3JIMYHOro PYHKIHOHAJIbHOI0 HA3HAYEHH, IPEICTABJIAET MATEPHAJIbI B BH/Ie HAYYHBIX OTYETOB,
nyoJuKanui, npe3eHTaNui

3HaTh

CIoCcoObI CHCTEMAaTH3alliU ¥ O0OIICHHSI, a TaK e MPEACTaBICHMs Pe3y/IbTaTOB HCCIICIOBAaHUN YCTAaHOBOK DJICKTPOHUKH M
HAHOJJICKTP OHUKH

YMmernh

CHCTEMAaTH3UPOBaTh, 00OIIATh U MPEIOCTABIIATH HAYYHBIC MATEPUAIIBI

Baagern

HaBBIKAMH paOOTHI C HAYYHBIMU JTOKYMEHTaMHU

B pe3yiabTaTte 0cBOCHHMS JMCHUILIHHBI (MOXYJIs1) 00ydarommiics 0KeH

3.1|3narh:

3.1.1| ocHOBHI (hM3HMKH BaKyyMma, IIa3Mbl U TBEPJIOTO TEJIa, IPUHITUITHEI UCTIONIb30BaHUs (hru3nueckuX 3 (HEKTOB B BaKyyMe,
IUTa3Me U B TBEPOM TeJie; OCHOBHBIE MPOOJIEMBI 1 OCOOCHHOCTH COBPEMEHHOT 0 dTalna Pa3BUTUS HAYKH O
TEXHOJIOIMYECKHX MTPOIEcCaX MHKPO- U HAHOIJICKTPOHUKH.

3.2| Ymern:

3.2.1| mpuMeHsTh Ha IPAKTHKE OCHOBHBIE IPHEMBI I IPOrPaMMHBIE CPeICTBa 00paOOTKH M MPEICTABICHHUS JaHHBIX B
COOTBETCTBHH C ITOCTABJICHHOM 3aa4eil MPOBOAUTH PacyeThl (HPU3UKO-XUMHUUECKUX 3aKOHOMEPHOCTEH, OTpaskarolInX
B3aMMOCBSI3b MEKAY COCTABOM, CTPYKTYPOM, CBOMCTBAMU M YCIOBHSMH IOJyYCHHUS TIOJIYIPOBOJAHUKOBBIX MaTEpPHAJIOB 1
pruOOpPOB, aHATU3UPOBATH PE3YJIbTATHI PACYETOB U OOOCHOBBIBATH MOIYUEHHBIC BHIBOBI.

3.3| Baaaers:

3.3.1| pa3paboTKku HOPMATUBHO-TEXHUYECKOMN JOKYMEHTAIIUU B 00JIACTH M3/CIHI COBPEMEHHOM MUKPO- K HAHOAJICKTPOHHKH,
TPaMOTHBIM (PU3MYECKUM HAYYHBIM SI3BIKOM; MEXTYHAPOIHON CUCTEMOMN eUHUI] m3MepeHuil pusndeckux BenmdaunH (CH)
npu GU3HUCSCKHUX pacyeTax U GOpMYIHPOBKE (GU3MUECKUX 3aKOHOMEPHOCTEH; HAaBBIKAMH U3MEPEHHUS OCHOBHBIX
(hU3UYECKUX BEIUYHH.

4. CTPYKTYPA U COJIEP’KAHME JUCLUUIIIMHBI (MOIY.JI5)

Kon HaunmeHoBaHue pasznesios u TeM /Buj 3anatus/ | Cemectp /| Haco | Komneren- | JIluteparypa ®opma
3aHATHS Kvpc M KOHTPOJISI
Pa3gen 1. Beenenne.
1.1 Beenenue. /Tema/ 5 0
1.2 TIpenmer auctmruivHel, ee 3agaun. Llenu u 3agaun 5 1 I1K-1.1-3 JI1.1 J11.2 3auér.
HaHOTeXHONOrnid. OCHOBHBIC TOHATHS U MK-1.1-y JI1.3J11.4
onpeneneHus. PU3NYECKUe U TEXHOIOTHUECKIE [IK-1.1-B JI1.5J12.1
po06IeMbl U OrpaHUYEHUS IK-2.1-3 J12.2J12.3
MHKPOMHHHATIOPU3AIUH ITOJIYIPOBOJHUKOBBIX MK-2.1-y J12.4 J12.5
ycrpoiicTs. /Jlex/ I1K-2.1-B J12.6
[K-2.2-3 D132 33 D4
MK-2.2-y 3536 37
I1K-2.2-B
13 IlonsiTHEe ME30CKOMMUYECKOr0 pa3Mepa. 5 1 [K-1.1-3 JI1.1J11.2 3auér.
Knaccudukaiys HaHOMaTEPHUAIOB 110 [K-1.1-y JI1.3 J11.4
TEXHUYECKOMY Ha3HAUEHHIO, COCTABY U I1K-1.1-B JI1.5712.1
cpoiictBaMm. /JIex/ MK-2.1-3 J12.2J12.3
MK-2.1-y J12.4 J12.6
IK-2.1-B | 12233 54
[K-2.2-3 35056 27
MK-2.2-y
[1K-2.2-B




14 Knaccudukaius HaHOMaTepUaIoB MO IK-1.1-3 JI1.1 J11.2 | AHanurudeckuit
TEXHUYECKOMY Ha3HA4YEHHUIO, COCTaBY U CBOMCTBaM. K-1.1-y JI1.3 J11.4 OTu€T. 3auér.
Henu u 3apaun HaHoTexHONOrui. /Cp/ [1K-1.1-B JI1.5712.1
IK-2.1-3 JI2.2 J12.3
MK-2.1-y J12.4 J12.6
[K-2.1-B | 91222354
[K-2.2-3 2536 27
MK-2.2-Y
IK-2.2-B

Pa3gen 2. Buasl maTepuasion

HAHO02JIEKTPOHUKH.

21 Buel MaTepuanoB HaHOAIEKTPOHUKH. /Tema/

2.2 301H, TeNu, CyCIeH3UHU, KOJUIOUIHBIC PACTBOPHI, I1K-1.1-3 JI1.1 J11.2 3ayérT.
MaTPUYHO-H30JIMPOBAHHBIC KIIACTEPHBIC IK-1.1-y JI1.3J11.4
CBEPXCTPYKTYPBI, Qy/UIepEHBI, [K-1.1-B JI1.5J12.1
(dhymiepeHonoqo0HbIE  MaTepUallbl, YTIepPOJHbIE IK-2.1-3 JI2.2 J12.3
HaHOTPYOKH M UX IPOU3BOAHBIE, OIUMEPHI, MK-2.1-y J12.4 J12.6
CBEpXpEIIETKH, OMOMEMOpPAHBI, I1K-2.1-B 210523354
caMmoopraHusyomuecs cpesl. /Jlex/ [1K-2.2-3 3556 37

MK-2.2-y
I1K-2.2-B

2.3 Marepuansl Ha OCHOBE HAHOCTPYKTYPHBIX [1K-1.1-3 JI1.1J11.2 3auér.
aneMeHToB. Hanokpucramibl. CTpyKTypHBIC IK-1.1-y JI1.3J11.4
AJIEMEHTHI [Tl HAHOMATEePHAJIOB OoJiee BBICOKOTO I1K-1.1-B JI1.5J12.1
nopsiaka. CaMOOpraHU3yIOLIUECs YIOPSJ0UeHHbIE IK-2.1-3 JI2.2 J12.3
HOpUCThbIe MaTepuansl. /JIex/ IK-2.1-Y J12.4 J12.6

[K-2.1-B | 1222354
[K-2.2-3 2536 27
MK-2.2-y

I1K-2.2-B

24 Marepuansl 3IEKTPOHUKH AJIs1 HAHOTEXHOJIOTUH. [K-1.1-3 JI1.1J11.2 3auér.
Kpemunii u ero momudukarmu. [lopucteiit [K-1.1-y JI1.3J11.4
KpeMHHU. ['eTepocTpyKTyphl Ha OCHOBE TBEP/IBIX I1K-1.1-B JI1.5712.1
pactBopoB A3BS5. I'eTepoCcTpyKTyphI C IByMEPHBIM [K-2.1-3 J12.2 J12.3
3JIEKTPOHHBIM Ta3oM. ['eTepoCTpyKTYpHI ¢ [K-2.1-y J12.4 J12.6
KBaHTOBBIMU siMamH. /JIex/ IK-2.1-B 31023354

IK-2.2-3 3536 97
MK-2.2-y
I1K-2.2-B

25 Martepuanbl Ha OCHOBE HUTPUIOB U UX MK-1.1-3 JI1.1J11.2 3auér.
npumeHneHue. [1pobiieMbl TOAI0KEK U [K-1.1-y JI1.3J11.4
BhIpamyBaHue 0ydepHbIx cioeB. Merammnueckue [1IK-1.1-B JI1.5J12.1
HaHOKJIacTepbl. KOHCTPYKIIMOHHBIE MaTepUaITbI TSt I1K-2.1-3 JI2.2 J12.3
HECYIIUX KOHCTPYKIUIA U3l MUKPO- U [K-2.1-y J12.4 J12.6
HAHOCHCTEMHOW TeXHUKH. DYHKIIMOHAIbHBIC [1K-2.1-B 21523354
MaTepuanbl MUKPO- 1 HAHOCHCTEMHOM IK-2.2-3 3536 37
TexXHUKH. /Jlex/ MK-2.2-y

I1K-2.2-B

2.6 301y, TeNu, CyCIIeH3HMHU, KOJUIOUIHBIC PACTBOPHI, I1K-1.1-3 JI1.1 J11.2 AHaTATHYECKUH
MaTpPUYHO-U30JIUPOBAHHBIE KIIACTEPHBIE MK-1.1-y JI1.3J11.4 oTuéT. 3auéT.
CBEPXCTPYKTYPHI, PysIepeHsl, IK-1.1-B JI1.5J12.1
(dyIepeHonoa00HbIe  MaTePUabl, YTICPOIHBIC I1K-2.1-3 JI2.2 J12.3
HaHOTPYOKHU M UX IPOU3BOAHBIE, OIUMEPHI, MK-2.1-y J12.4 J12.6
CBEpXpEIICTKH, OMOMEMOPAHBI, I1K-2.1-B 215233 24
camoopranusytoruecs cpeasl. /Cp/ [1K-2.2-3 D556 37

MK-2.2-y
I1K-2.2-B
Pa3nen 3. ba3oBble TeXHOJOTHYeCKHE MPOIECCHI
U 000pyaoBaHue, NPUMeHsIeMbIe B
NMPOU3BOACTBE MAaTepPHUAIOB U KOMIIOHEHTOB
HAHOYJIEKTPOHUKH.
3.1 BazoBbIie TEXHOIOrHUECKHE TIPOIECCH 1

000pynoBaHue, IPUMEHSIEMbIC B IIPOU3BOJICTBE
MaTCpUaJIOB 1 KOMIIOHCHTOB
HaHOAIEKTPOHUKY. /Tema/




3.2 MeTobl CHHTE3a HAHOKPHUCTALTYECKUX IK-1.1-3 JIL.1 J11.2 3auér.
MOPOIIKOBBIX MaTepuaiioB. ['azodas3Hblii METOI. K-1.1-y JJ1.3J11.4
ITnazmoxumuyeckuii cuaTe3. OcaxxaeHue 13 [1K-1.1-B JI1.5J12.1
KOJUIOMJHBIX pacTBOPOB. MeTo1 TEpMUYECKOTO IK-2.1-3 JI2.2 J12.3
Pa3JIoKEeHUs] 1 BOCCTAHOBJICHUS. MeToabl IIK-2.1-y J12.4 J12.5
MEXaHOCHHTE3A, IETOHAIMOHHOIO CHHTE3a 1 IIK-2.1-B J12.6
aMeKkTpoB3phIBa. /Jlex/ [K-2.2-3 21523354

MK-2.2-Y 3536 37
IK-2.2-B

3.3 OCHOBBI TEXHOJIOTHH YIJIEPOAHBIX HAHOTPYOOK. [1K-1.1-3 JI1.1J11.2 3auér.
CxeMa yCTaHOBKH IS TIOTYUCHHS YIIIE-POIHBIX IK-1.1-y JI1.3J11.4
HAHOTPYOOK METOJIOM JIa3epHOI abusiimu. J{yroBoii [1K-1.1-B JI1.5J12.1
CIOCO0 MOJTYYCHHUS YTICPOIHBIX HAHOTPYOOK. [K-2.1-3 JI2.2 J12.3
Merton nuponuza yriieBonopoaoB. CHHTE3 U3 MK-2.1-y J12.4 J12.6
yLIIepoJcoepKaluX razos. /JIex/ IIK-2.1-B | 313523354

IK-2.2-3 2526 37
[K-2.2-y
I1K-2.2-B

3.4 TexHOMorus MONIMKPUCTALIMYECKUX aIMa30B. [K-1.1-3 JI1.1J11.2 3auér.
TexHomorus anMasHbIX U aJIMa30M0A00HBIX [K-1.1-y JI1.3J11.4
IJICHOK. TeXHOJIOrUsl METAIIOOPT aHUIE CKIX I1K-1.1-B JI1.5J12.1
coerHeHUU. TEeXHOIOT s HEKPUCTATUTHYCCKUX IK-2.1-3 J12.2 J12.3
MaTepHraaoB. TEXHOIOTUs U3TOTOBJICHUS [K-2.1-y J12.4 J12.6
METAJUINYECKUX U MOIYNPOBOJHUKOBBIX I1K-2.1-B 31323354
HAHOTOYEK, HAHOHUTEH JIUTOrpadUueCKUMHU IK-2.2-3 3556 27
meTtonamu. /JIex/ [1IK-2.2-Y

[1K-2.2-B

35 OnurakcualibHble METO/bI MOJY4EHHsI MaTepHaIoB MK-1.1-3 JI1.1J11.2 3auér.
MHUKPOCHUCTEMHOM TEXHUKHU. ['oMO- 1 IK-1.1-y JI1.3J11.4
rereposnuTakcus. DU3n4ecKoe OcaxACHUE U3 IK-1.1-B JI1.5J12.1
napoBoit (azpr. [TonydyeHne aMopHBIX, IK-2.1-3 JI2.2 J12.3
TIOJTUKPUCTAIUTMYECKUX U MOHOKPHCTAJUTHIE CKIX IK-2.1-y JI2.4 J12.6
TUICHOK. MOJIEKYIISIPHO-ITyueBas SIMTUTAKCUS [1K-2.1-B 21523354
9JIEMEHTAPHBIX MOITYIIPOBOAHUKOB U IK-2.2-3 3536 27
MOJTYITPOBOJHUKOB HAa OCHOBE coeanHeHnii A3BS, I1K-2.2-Y
OCaXKJCHHE TUICHOK JUAJICKTPUKOB U I1K-2.2-B
MeTaioB. /Jlex/

3.6 XUMHYECKOE OCAKACHUE U3 Ta30BOH (ha3bl: IK-1.1-3 JI.1 J11.2 3auér.
OCHOBHBIC 3aKOHOMEPHOCTH U METOZHKA. MK-1.1-y JI1.3J11.4
Onurakcus U3 MEeTaUI00PTaHUYeCKUX COSAUHEHUH IK-1.1-B JI1.5J12.1
U JIETy4UX HEOPTaHWYECKUX THIPHJIOB. IK-2.1-3 JI2.2 J12.3
MexaHu3MBI T€TEPOINUTAKCHAIBHOIO POCTA: MK-2.1-y J12.4 J12.6
®dpanka-BaH-nep-Bepme, @onbmepa-Bedepa, I1K-2.1-B 21523354
Crpanckoro-KpacranoBa. oHHbI# cuHTE3 [K-2.2-3 2556 37
HaHOCTPYKTYp. IIponeccsl camoopranuzauuu [K-2.2-y
HAHOCTPYKTYp IpH HOHHOM cuHTe3e. /JIex/ I1K-2.2-B

3.7 TexHONMOrusI AByMEPHBIX F€TEPONUTAKCHAIBHBIX [1K-1.1-3 JI1.1J11.2 3auér.
TOJYIIPOBOJHUKOBBIX CUCTEeM. TpaauiinoHHbIC IK-1.1-y JI1.3J11.4
TEXHOJIOTMYECKHE IIMKIIbI H3TOTOBICHUS IK-1.1-B JI1.5J12.1
HUHTETPAJIbHBIX CXEM, aIallTUPOBAHHbIE /TS [K-2.1-3 JI2.2 J12.3
CO3JaHHs TPEXMEPHBIX MEXAHUYECKUX CTPYKTYP: IK-2.1-Y J12.4J12.6
o0beMHasi MUKpooOpaboTKa, MOBEPXHOCTHAS I1K-2.1-B 2102233 54
MHKpOo0OpaboTka, TexHonorus LIGA. /Jlex/ [1K-2.2-3 D556 37

MK-2.2-y
I1K-2.2-B

3.8 Wonns1it cuaTe3 HaHOCTPYKTYp. IIponecchr [K-1.1-3 JI1.1J11.2 AHanmuTnyeckui
CaMOOpraHu3alid HAHOCTPYKTYpP IPH HOHHOM [K-1.1-y JI1.3 J11.4 oTuéT. 3auéT.
cuHTe3e. TEeXHOIOTUs ABYMEPHBIX I1K-1.1-B JI1.5J12.1
TeTePOINMUTAKCUATBHBIX TTOYIPOBOJHIUKOBBIX [K-2.1-3 J12.2 J12.3
cucreM. TpaauIIMOHHBIC TEXHOJOIMYECKHUE IIMKIIbI [K-2.1-y J12.4 J12.6
W3TOTOBJICHUS] HHTETPAJIBHBIX CXEM, [1K-2.1-B 312233 54
a/lallTUPOBAHHBIE JUIS CO3aHUS TPEXMEPHBIX IK-2.2-3 3536 97
MEXaHUYECKHX CTPYKTYP: O0BbeMHasI MK-2.2-y
MHKPOOOpaboTKa, MOBEPXHOCTHAS I1K-2.2-B

MUKpooOpabotka, Texnonorus LIGA. /Cp/




Paznen 4. CBoiicTBa MaTepuaJioB

HAHO02JIEKTPOHUKH.

4.1 CBoiicTBa MaTepralioB HAHOAIEKTPOHUKH. /Tema/

4.2 CBoiicTBa HaHOMaTEpHAJIOB. MeXxaHHUYeCKHe, [K-1.1-3 JI1.1J11.2 3auér.
temioduznieckre, GU3NKO-XUMHYECKHE, [K-1.1-y JI1.3J11.4
AEKTPOPU3HIECKUE, MATHUTHBIE, ONITHIECKHE. [IK-1.1-B JI1.5J12.1
Kpurepuu BbIOOpa U COBMECTUMOCTD I1K-2.1-3 JI2.2 J12.3
HaHOMarepuayioB. KpucraiioxumMuueckas u [K-2.1-y J12.4 J12.6
TEPMOMEXaHUUECKasi COBMECTUMOCTb. OCHOBBI I1K-2.1-B 012233 54
KPUCTALIOPU3UKH U KPUCTAIUIOXUMHH [K-2.2-3 3556 27
HaHoMaTepuaios. /Jlex/ [K-2.2-y

[1K-2.2-B

4.3 DU3NKO-XMUMHUS MIPOLIECCOB CHHTE3 MK-1.1-3 JI1.1J11.2 3ayér.
HAHOCTPYKTYPHPOBAHHBIX MaTepHaIOB. [IpHHIMIIBI IK-1.1-y JI1.3J11.4
BbIOOpPA MOJTYNPOBOAHUKOBBIX MaTEPHAJIOB. [1K-1.1-B JI1.5J12.1
MartepuanoBeayeckue npodsieMbl B CO3JaHUU IK-2.1-3 JI2.2 J12.3
MHKPO- ¥ HAHOCUCTEMHBIX yCTpOHCTB. Poib MK-2.1-y J12.4 J12.6
pa3MepHbIX 3PHEKTOB B PU3UKO-XUMHICCKUX U I1K-2.1-B 210523354
MEXaHMYECKHX CBOICTBaX HaHOMaTepuaios. /JIex/ [1K-2.2-3 3556 37

MK-2.2-y
I1K-2.2-B

4.4 CBoiicTBa HaHOMaTepHaJIOB. MexaHHYeCcKHe, [1K-1.1-3 JI1.1J11.2 Ananurndeckuit
Temopu3nIecKue, PU3NKO-XUMHIECKHE, MK-1.1-y JI1.3J11.4 oT4€T. 3a4ET.
ANEKTPOPHU3UUECKIE, MATHUTHBIC, ONTHYCCKHUE. I1K-1.1-B JI1.5J12.1
Kpurepuu Bb160pa U COBMECTUMOCTh IK-2.1-3 JI2.2 J12.3
HaHoMmaTepuayioB. Kpucramioxumudeckas u IK-2.1-y J12.4 J12.6
TEpPMOMEXaHNYEeCKasi COBMECTUMOCTb. OCHOBBI I1K-2.1-B 2102233 54
KpUCTATOU3UKH M KPUCTATIOXUMHUH [1K-2.2-3 D556 37
HaHOMAaTepUaioB. OUIUKO-XUMHUSI MTPOIIECCOB [K-2.2-y
CHHTE3a HAHOCTPYKTYPUPOBAHHBIX I1K-2.2-B
Mmarepuainos. /Cp/

Paznen S. TexHosioruueckue 0co00eHHOCTH
H3rOoTOBJIEHHSI COBPEMEHHBIX MPHOOPOB
HaHO02JIEKTPOHUKH.

51 TexHomornueckue 0COOEHHOCTH N3TOTOBICHUS
COBPEMEHHBIX IPHOOPOB HAHOAIEKTPOHUKH. /Tema/

5.2 D yHKINOHAIEHO-aKTUBHBIE MaTepUaJIbI ISt [1K-1.1-3 JI1.1J11.2 3auér.
JJEKTPOCTATUIECKHX, IIEKTPOMArHUTHBIX, IK-1.1-y JI1.3 J11.4
MbE303JICKTPUIECKUX, ONTHYCCKHUX, I1K-1.1-B JI1.5J12.1
3JIEKTPOONITHYECKUX U TEPMOIIEKTPUIECKUX [K-2.1-3 JI2.2 J12.3
npeoOpazoBarenell SHePruu, IBUKEHUS, [K-2.1-y J12.4 J12.6
nHdopmanuy. I'eTepocTpyKTYphI ¢ BEICOKOM IK-2.1-B 0102033 54
IJIOTHOCTBIO JByMEPHOTO 3IEKTPOHHOIO Ta3a MK-2.2-3 2526 37
(19T"). TpaH3UCTOPBI C BBICOKOH MOJBHUKHOCTHIO [K-2.2-y
anektpoHoB (HEMT-tpansucropst). /Jlex/ [1K-2.2-B

5.3 CTpYKTYpbl HA MHKPOCKOITMYECKHU YIOPSI0UYSHHBIX [K-1.1-3 JI1.1J11.2 3auér.
(haceTUpOBaHHBIX MOBEPXHOCTSIX. CTPYKTYpBHI C IK-1.1-y J11.3J11.4
TIePUOAMYECKON MOIYIISIIIEN COCTaBa B [1IK-1.1-B JI1.5J12.1
SMHUTAKCHATIBHBIX TUICHKAX TBEPABIX PACTBOPOB I1K-2.1-3 J12.2 J12.3
MONYTIPOBOAHUKOB. [1epCIIeKTUBBI H3rOTOBJICHUS [K-2.1-y J12.4 J12.6
AJIEKTPOHHBIX IPHOOPOB C MPUMEHEHUEM [1K-2.1-B 21323354
HaHOTPYOOK. IlepcriekTUBBI co3qanus IK-2.2-3 3556 27
3¢ (G eKTUBHBIX MUHUATIOPHBIX U IK-2.2-y
CBEPXMUHHUATIOPHBIX CUCTEM, 00YCIIOBIICHHBIC I1K-2.2-B

0CcOOBIMU (PH3HKO-MEXaHUYECKUMHU CBOMCTBAMH
HaHOMarepuanos. /Jlex/




54

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
MK-2.2-y
I1K-2.2-B

O YHKIIMOHATLHO-AKTUBHBIC MaTePHAIbI IS 5 8
ANEKTPOCTATUYCCKHUX, DIICKTPOMATrHUTHBIX,
MIbE302JIEKTPUUESCKHX, ONITHIECKHX,
ANEKTPOONITUYECKUX U TEPMOIIEKTPHUCCKUX
npeoOpa3oBaTeleil SHEPT UK, ABUKEHHUS,
unpopmanun. /Cp/

JI1.1J11.2
J11.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J12.6
010233 54
95096 07

AHanuTHYEe CKUH
oT4€ET. 3aYérT.

Pa3gen 6. [IpomesxyTouHasi aTTecTamus.

6.1

TloaroroBka K aTTeCTalliy, HHAsE KOHTAKTHAs 5 0
pabora. /Tema/

6.2

8,75 IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
MK-2.2-y
IIK-2.2-B

TTonrororka k 3auéry. /3auér/ 5

KonTponsueie
BOIPOCH.

6.3

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-2.1-3
IK-2.1-Y
IK-2.1-B
IK-2.2-3
[K-2.2-y
[1K-2.2-B

TTpuém 3auéra. /UKP/ 5 0,25

KonTponbabie
BOIPOCHL.

5. OHEHOYHBIE MATEPHAJIBI 11O JMCIIMITJIMHE (MOJY JIIO)

OneHoYHbIE MaTepUalIbl IPUBEAEHBI B IPHIOKEHUH K paboueil mporpaMMe JUCHUIUIMHGI (CM. TOKyMeHT "OneHOuHbIe MaTepHalIbl
1o auciuruinHe "TeXHOMOrHuecKue Mporecchl HAaHOMIEKTPOHUKH").

6. YHEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE JTUCITUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTABUTEIH 3arnaBue UspatensctBo, | KomuuectBo/
TOI Ha3BaHue ObC
JI1.1 | Pambumu H.T"., Du3HUeCKHe ¥ XUMHYCCKHE OCHOBBI HAHOTEXHOJIOI M M.: 978-5-9221-
Bepeskun A.B. OU3SMATIIUT, |0988-8
2009, 456¢.
JI1.2 | Crapocrun B.B. Marepuaibsl 1 METO/IbI HAHOTEXHOJIOTHH : y4e0. mocodue M.: BUHOM. 978-5-9963-
JlaGoparopus 0346-5
3Hanui, 2010,
431c.
JI1.3 |Packun A.A,, TexHoorus MaTepruansoB MUKPO-, ONITO- U HAHOBJIEKTPOHUKH : M.: BUHOM. 978-5-94774-
ITpokodresa B.K. yueb. mocobue JlaGoparopus 909-0
3Hanmi, 2010,
164c.
JI1.4 | Pouna B.M., Cuiin6bun | TexHonOrus MaTepragoB MUKPO-, ONITO- ¥ HAHOAJICKTPOHUKH : M.: BUHOM. 978-5-94774-
M.B. yue0. mocobue JlaGoparopus 910-6
3Hanui, 2010,
180c.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC

JI1.5 |HOcymos A. P., Marepuanbl 1 METO/IbI HAHOTEXHOJIOT Hid Yoa: BITTY 978-5-907176-
Konppatses /I. B. umeHu M. 81-2,

AKMYJUIBI, https://e.lanbo
2020, 99 c. ok.com/book/1
70438
6.1.2. /lonojHuTeIbHASA JUTEPATYpPa
Ne ABTOpEI, COCTaBHTEHN 3arnaBue WsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC

JI2.1 |Barypun B. K., Cormonorust : y4eOHUK JUIsl CTYZICHTOB BY30B Mocksa: 978-5-238-
Paraukos B. I1., IOHUTU- 02266-6,
Ocrannna O. A., JAHA, 2017, http://www.ipr
Vaenosa U. A., 487 c. bookshop.ru/7
Yypoukuna JI. C., 1057.html
Ckpunknaa X. B.,

Ilonpotickas JI. T.,
IOmun B. B., barypun
B. K.
JI12.2 | Konexnos JI. A. TexHomoOrns N KOHCTPYKIMSI MUKPOCXEM, MUKPOIIPOILIECCOPOB 1 CaHkr- 978-5-8114-
MHKPOCOOpPOK TletepOypr: 0766-8,
Jlans, 2009, 400 | https://e.lanbo
c. ok.com/books/
element.php?
pll_cid=25&p
11_id=192

J12.3 | Mannep P., Keiimunc DIIeMEHTBI UHTETPATIbHBIX CXEM M.:Mup, 1989, [5-03-001100-
T. 630c. 5

JI12.4 | Ioxposckuii @.H. Martepuansl 1 KOMIIOHEHTBI paH03JIEKTPOHHBIX CPEACTB : M.:T'opsuas 5-93517-215-

VYueb.mocobue ist By30B JIHHUS - 1
Tenexom, 2005,
350c.

JI2.5 | Jlozosckuii B.H., HanorexHomorus B 3J1eKTpOHKKE. BBeieHNe B CEUAIbHOCTD : Cu0.: Jlans, 978-5-8114-
Koncrantunosa I'.C., yue0. mocobue 2008, 336¢. 0827-6
Jlozosckuii C.B.

JI2.6 | Kopones M.A., TexHonornueckue nporecchl U3roTOBIEHUS KPEMHHUEBBIX M.: BMUHOM. 978-5-94774-
Kpymnkuna T.10., MHTETPAIBHBIX CXeM U MX MOJCITHUPOBAHUE : yueO. mocodue JlaGoparopus 336-4
PeseneBa MLA. 3Hanmi, 2009,

397c.
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJeKOMMYHUKANMOHHOM ceTn "UHTepHeT"
D1 | Caiir kadenpsr Mukpo- u Hanosnekrponuku PTPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema aucranionnoro ooyuenuss ®I'bOY BO «PTPTVY», pexxum moctyma: mo maposnto. http://cdo.rsreu.ru/
33 | EmuHoe OKHO MOCTyIIa K 06pa30BaTeILHBIM PECYPCaM, PeXnUM JOCTyma: mo mapoiro. http://window.edu.ru/
D4 | Uurepuer Yuusepcurer Uudopmarmonnsix Texuomornii. http://window.edu.ru/
35 | DnexrponHo-6ubaHoTeyHast cucteMa «IPRbooks» [DnekrponHsIit pecypc]. — Pexxum moctyma: 10CTyn U3 KOPHOPaTHBHON
cetu PIPTY — cBoOoaHBIN, JocTym U3 ceTu MHTepHeT — mo mapodto. https://iprbookshop.ru/
D6 | DnekTpoHHO-OMONIMOTEeYHAs CHCTeMa U3aTeNbeTBa «JIaHb» [DNEeKTPOHHBIH pecypc]. — PexxumM goctyna: 1octym n3
xopriopatuBHoii cetu PIPTY — cBoGoaHbIH, focTyn U3 ceti MHTepHET — 1o maponto. https://www.e.lanbook.com
D7 | Onekrponnas oubmuoreka PIPTY [Anekrponnslit pecypc]. — Pexxum gocryna: u3 koprnopatuHoit cetu PTPTY — mo

mapostto. http://elib.rsreu.ru/




6.3 IlepeyeHnb MPOrpaMMHOro odecrieyeHusi H HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 [lepeyeHnb JHUIEH3HOHHOT0 ¥ CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO0 o0ecrneyeHusi, B TOM YHCJIe
0TEe4eCTBEHHOI 0 MPOU3BOACTBA

HaunmeHnoBanue Onucanne
Oneparmonnas cucrema Windows XP Microsoft Imagine, zHomep mommucku 700102019, 6eccpouno
OnepanuonHnas cuctema MS DOS Beccpouno. KopnopatusHas nunensust Microsoft Imagine Membership ID
700565239
Kaspersky Endpoint Security KoMMmepueckast TUIeH3ust
LibreOffice Csoboanoe I10
Adobe Acrobat Reader Csob6oxnoe I10
LabVIEW Kommepueckas nuueH3ns
6.3.2 Ilepeyenb HHGOPMALUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koucyasrantllmtoc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIST)
267 y1eOHO-aIMUHUCTPATUBHBIA KOPITyC. Y4eOHas ayAuTOPUs [UTs POBEICHUS YISOHbBIX 3aHATHH JCKIHOHHOIO H
1 CEMHHApPCKOr0 THUIIA, MPAKTHIECKUX 3aHATHH, IPYNIIOBBIX M MHAWBUIYAIBHBIX KOHCYIBTAIIMN, TEKYIETO KOHTPOMIS 1
MIPOMEKyTOYHOM arTecraiuu CrienuanuzupopanHas Mebenb. 80 Mect, nocka. MynbTUMeInitHOE 000pyIOBaHNE,
KOMIBIOTEP.
501 nabopaTopHbIii Kopryc. YueOHas ayquTOpHs Ui POBEICHUs y4eOHbIX 3ausaTuii Criennanu3upoBanHas Mmeoensb (37
MOCA0YHBIX MECT)
2 [IK: Intel Celeron CPVJ1800 — 25 .

Bo03MOXHOCTh MOAKIIIOYEHHUS K ceTH VIHTepHeT U 00ecrneyeHneM JI0CTyIa B JIEKTPOHHYIO HH(OPMaIOHHO-
obpazoBarenbhyto cpeny PITPTY

341 y4eOHO-aAMUHUACTPATUBHBIN KOpIyc. YueOHass J1aboparopusi, OCHAIlleHHAas
1a00paTOPHBIM 000pyJOBaHUEM

3 croibl 1abopaTopHble (22 mIT.), T0CKa MArHUTHO-MapKepHasi, 9KpaH HACTEHHBIH, 5 KOMIBIOTEPOB ,050k nmutanus BUII-
01 0(3 wr.), BomeT™MeTpsl B7-21A (3 wt.),B7-21,B7-35 (3 wir.), octmmorpagsr C1-64A (3 mr.), C1-75,
mmeputenu E4-7, E9-4
343 y4eOHO-aIMHHUCTPATHBHBINA KOPIYC. Y4eOHO-BCIIOMOraTelIbHAas

4 Aynutopust JUist XpaHEHUS] U PEMOHTa 000PYA0BaHHS

2 KOMIBIOTEPA, IPUHTEDP, CKAHEP, 5 MECT

8. METOAMYECKHME MATEPHUAJIBI ITIO JUCITUIIJIMHE (MOJAY JIIO)

Metonuueckoe obecrieueHue TUCHUILTHHBI IPUBEICHO B MIPUIOKEHUH K pabodel mporpaMMe JUCHUILTHHBI (CM. JOKYMEHT
"MeTtoanueckue yka3zaHus o AucuuIuiiHe "TexHolornueckue nmpoueccsl HaHOAIEKTPOHUKN ).

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMNMUCAH S/IEKTPOHHOWM NMOAMUCHIO

noanncAHO ®reoy BO "PrPTY", PFPTY, JIutBuHos Bnagummp 23.08.24 19:11 (MSK) MpocTas noanmcb
3ABEAYIOLLMM leopruesuy, 3aBeayowwmii kadeapoit MHIJ

KA®E/[PHI

MOAMUCAHO ®rB0Y BO "PIPTY", PIPTY, Kpyrnos Cepreii 30.08.24 10:32 (MSK)  [MpocTasi NoAnucy
3ABELYIOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M3

BbIMYCKAKOLLEN

KA®E/[PbI

noanncAHoO ®rboy BO "PrPTY", PIPTY, Ep3binésa AHHa 30.08.24 10:38 (MSK) MNpocTas nognucb
HAYAJTIbHUKOM YPOI AnekcaHapoBHa, HayanbHuk YPOI




