MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPABOBAHU S POCCUMCKOM ®EJEPALIMNA

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YUYPEXJIEHHUE BBICIHIIEI'O OBPA3OBAHUA
"PSISAHCKH T'OCYJIAPCTBEHHBINA PAIUOTEXHUYECKHWI YHUBEPCUTET UMEHHA
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TexHOJOrNUYeCKHEe IMPOHECChbl HAHOIJICKTPOHUKH
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3akperuieHa 3a kadeapoi MHuKPO- ¥ HAHOIJIEKTPOHUKH
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(<Kypc>.<Cemectp Ha 5@3.1)

Kypee>) Hroro

Henens 16

Bup 3ansaruit vII PIT yII PII

Jlexuuu 32 32 32 32
MHast koHTaKTHas 0,25 10,25 10,25 10,25
pabora
Uroro ayn. 32,25 132,25 132,25 132,25
KonrakrtHas pabora 32,25 132,25 132,25 132,25
Cawm. paborta 31 31 31 31
Yackl Ha KOHTPOJIb 8,75 8,75 (8,75 18,75
Hroro 72 72 72 72

r. Ps3ann



IIporpammy coctaBui(n):

K.M.H., 00y., 3yoxoe Muxaun Braoumuposuu

Pabouast nporpamMma JUCHUITIIHHBL

TexHosoruueckue MpoueCcChbl HAHOIJICKTPOHUKHN

paspaborana B coorBerctBuu ¢ @PI'OC BO:

®I'OC BO - bakanaBpuart 1o HampasieHHIo oArotoBku 11.03.04 DnekTpoHuKa U HAHORJIEKTpOHUKA (Iprka3 MuHoOpHayku Poccun
o1 19.09.2017 r. Ne 927)

COCTaBJICHA HA OCHOBaHMH y4eOHOTO IUIaHa:
11.03.04 DnexTpoHKKa 1 HAHOIJIEKTPOHHKA
YTBEPXKJEHHOI'0 y4EHBIM cOBETOM By3a oT 28.04.2023 npotokon Ne 11.

Pabouas nporpamma o100peHa Ha 3aceiaHuH Kadenpsr

MHMKPO- H HAHO03JIeKTPOHUKH

IIporokon ot 23.05.2023 r. Ne 10
Cpok neiictBus nporpammsl: 2023-2027 yu.r.
3aB. xadenpoii JlutBuHoB Bagumup I'eopruesuy



BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa I
ucnondenus B 2024-2025 yueGHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAHOJJIEKTPOHUKHU

IIporokom ot 2024 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YePeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, o0CyxieHa U 0100peHa Juist
ucronderus B 2025-2026 yueOHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAHO3JIEKTPOHUKHU

IIporokon ot 2025r. Ne

3aB. kadeapoit

BuzupoBanue PII/] 1151 ucniosiHeHHs1 B 04epeTHOM Y4€OHOM Toy
Pabouas nporpamma repecMoTpeHa, 00CyK/eHa U 0100peHa s
ucnonuenus B 2026-2027 yaeOHOM rofy Ha 3aceaHuu Kadeapsl

MHMKPO- H HAHO03JIeKTPOHUKH

IIporokon ot 2026 r. Ne

3aB. kadeapoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/eHa U 0100peHa 11
ucrondenus B 2027-2028 yueOHOM rofy Ha 3aceIaHuy Kadheapbl

MHMKPO- H HAHO03JIeKTPOHUKH

IIporokonm ot 2027 1. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIUAILIMHEI (MOLYJIST)

1.1 LIem)}o OCBOCHMA JUCHUIIJIMHBI  ABJIACTCA Q)OpMI/IpOBaHI/Ie TNCPECYUCIICHHBIX HUKE KOMHGTGHHHI;lI U CUCTEMATUYCCKUX
3HAHUI B 00JIACTH TEXHOJIOTHYECKHUX MpouecCoB, NPUMCHACMBIX B HAHO3JICKTPOHUKE.

1.2|3apaun:

1.3|- nu3yyeHue OCHOBHBIX 3aKOHOMEPHOCTEH TEXHOIOTMUECKUX IIPOLIECCOB U3TOTOBIECHHUSI HAHOPA3MEPHBIX JIEMEHTOB U
CTPYKTYD,

1.4]- (l)OpMI/IpOBaHI/Ie HaBLIKOB pa6OTLI Ha TCXHOJIOrM4€CKOM o6opyz[013am/m, NPUMCHSEMOM IIPpU U3TrOTOBJICHUN KOMIIOHCHTOB
HaHODJICKTPOHHUKH;

1.5]- bopMupoBaHKe NPEACTaBICHUS O METOAAaX KOHTPOJIS ITApaMETPOB U CBOMCTB HAHOPAa3MEPHBIX OO BEKTOB;

1.6]- monyyeHne HaBBIKOB HAay4HO-HCCIIEA0BATENLCKON U HHKEHEPHON paboThI.

2. MECTO JUCHUATUIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |<DT}1.B

2.1|TpeGoBaHus Kk NpeIBaAPUTE/ILHOI IIOArOTOBKE 00y4YaloIerocs:

2.1.1|HudpoBast 06paboTKa CUTHAJIOB B 3NEKTPOHHBIX YCTPONHCTBAX

22| IucunnauHbl (MOAY/IN) U MPAKTHKH, 1JIS1 KOTOPBIX OCBOEHHE TAHHOMH THCHUILUINHBI (MOIYJIs1) HEOOXO0AMMO KaK
npejLiecTBylolIee:

2.2.1|IIpon3BoCTBEHHAs [IPAKTHKA

2.2.2|CxeMoTEXHUKA

2.2.3| TeruioBble NPOLECCH B AIEKTPOHUKE

2.2.4)21eMEHTBI 3JEKTPOHHON TEXHUKU

2.2.5|AHanutuueckue npuOopsl U METOABI B 3JIEKTPOHUKE

2.2.6 MCTO)II)I COIPsKCHUSA BBIYUCIUTEIIBHBIX CUCTEM C 00BEeKTaMU yIipaBJICHUs

2.2.7|HayuHo-uccienoBaTenbeKkas IpakTHKa

2.2.8|IIpeobpazoBarenbHasi TEXHUKA

2.2.9|Cucremsl coopa u 00pabOTKH HHpOPMALIUH

2.2.10[MudpoBas sneKkTpoHUKa

2.2.11|2neKTpoHHBIE U MOHHBIE IPUOOPHI

2.2.12|2neKTpOoHHBIE LENH

2.2.13|BblnosHeHUE | 3aIIUTa BHITYCKHOH KBAIH(HKALIMOHHON PaOOThI

2.2.14|CAIIP ycTpOWCTB 3JEKTPOHUKH

2.2.15| TOHKOIUIEHOUHBIE CTPYKTYPHI B 3JIEKTPOHUKE

2.2.16|Pusnyeckre 0CHOBLI METOAOB aHAIN3a BEIECTBA

2.2.17|1IpepnunnoMHast npakTUKa

2.2.18|IIpou3BoACTBEHHAS IPAKTUKA

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS IMCINTLINHBI
(MOJLYJIST)

ITIK-1: CnocoGeH cTpouTh pusuyeckue 1 MaTreMaTH4eckue MoJae/ I NpUOOPOB, cXeM, YCTPOICTB U YCTAHOBOK 3JIEKTPOHUKHU U
HAHO3JIEKTPOHMKH PA3JIUYHOr0 GYHKIMOHAILHOI0 Ha3HAYEHNS, HCII0Jb30BATh CTAH/IAPTHBIE IPOrPAMMHBIE CPeICTBA UX
KOMIIBIOTEPHOI'0 MOJe/IMPOBAHUS M NIPOBOAUTHL AHAJU3 Pe3y/IbTATOB

IIK-1.1. IIpoBoauT MoAeIMPOBAHNE U UCCJIEAOBAHNSA (DYHKLIHOHAIBHBIX, CTATHYECKUX, THHAMHYECKHUX, BpeMEHHBbIX,
YACTOTHBIX XapaKTEPUCTUK NPHOOPOB, CXeM, YCTPOICTB M YCTAHOBOK 3/1eKTPOHUKHU U HAHO3/IEKTPOHUKH Pa3JIMYHOro
(PYHKIHOHAILHOIO Ha3HAYEHUS

3HaTh

OCHOBBI OCHOBHbBIE XapaKTEPUCTUKH NPUOOPOB, CXEMbI U YCTAHOBKHU JIEKTPOHUKU M HAHODJIEKTPOHUKU
YMmern

MIPOBOAMTH MOACITUPOBAHUE XapAKTEPUCTUK IPUOOPOB, CXEM M YCTAHOBOK JIEKTPOHUKU U HAHOIJIEKTPOHHUKH
Baagern

HaBBIKAMH PabOTHI C UCCIIEIOBATEIBCKUMH YCTAHOBKAMU

IIK-2: CnnocodeH aHAIU3UPOBATH, CHCTEMATH3UPOBATHL H 000011aTh Pe3yJIbTAThI HCCJIeA0BAHUI NPUOOPOB, cXeM, YCTPOICTB U
YCTAaHOBOK 3JICKTPOHUKH U HAHOIJICKTPOHUKH PA3JIUYHOI'0 (l)yHKIII/IOHaJIbHOI‘O Ha3HAYCHUA

IIK-2.1. AHajM3upyeT HAY4YHbIe JaHHbIE, Pe3y/bTAThI IKCIIEPHMEHTOB M HAO/II0/1eHU I




3HaTh

METO/Ibl aHAJIM3a HAYYHBIX JAHHBIX, PE3YJIbTATOB IKCIIEPUMEHTOB U HAOJIIOICHUI
YMmern

aHAJIM3UPOBATh HAYYHbIC JaHHBIN, PE3yIbTAThl IKCIIEPUMEHTOB ¥ HAOIIOACHUIA
Baagern

HaBBIKAMHM aHaAJIN3a JaHHBIX

IIK-2.2. Cucremaru3upyer 1 000011aeT pe3y/IbTaThl HCCJIEA0BAHUI NPHOOPOB, CXeM, YCTPOICTB U YCTAHOBOK 3JIEKTPOHUKHU U
HAHOYIEKTPOHUKH PA3TMIHOro GyHKIMOHAIBLHOT0 Ha3HAYEHNS, MPE/ICTABJIsIeT MATEPHATIBI B BHAE HAYYHBIX OTYETOB,
nyoIMKanuii, npe3eHTanui

3HaTh

croco0bl CHCTEMATU3AIMH U O0OIICHHS], @ TaK e MPEICTABICHUS Pe3YIbTaTOB UCCIICAOBAHUN YCTAHOBOK AJIEKTPOHHUKH U
HAHORJIEKTPOHUKHU

YMmern

CHUCTEMATHU3UPOBATh, 00OIATh U MPEJOCTABIATh HAYYHbIE MAaTEPUaIIb

Baagern

HaBbIKAMH pa0OTHI C HAYYHBIMU JTOKYMEHTAMU

B pe3yabrare ocBOeHUs TUCUMILINHBI (MOAYJIS) 00Y4AIOUIUICH 10JKEH

3.1{3narn:

3.1.1|ocHOBEI (l)I/ISI/IKI/I BaKyyMa, IU1a3Mbl U TBEPAOI'O TEJia, IPUHIUIIBI UCIIOJIb30BaHUA (1)I/I3I/I‘I€CKI/IX 3(1)(1)€KTOB B BaKyyMe€, Iu1asme
1 B TBEPAOM TECJI€; OCHOBHBIC l'IpOGJ'IeMI)I U OCOOCHHOCTH COBPEMCHHOI'O 3Talla pa3BUTUA HAYKH O TEXHOJIOTHYCCKUX
npoueccax MUKpPO- 1 HAHO3JICKTPOHHUKH.

3.2|Ymern:

3.2.1 MPUMCHATDH Ha MPAKTUKE OCHOBHBIC IIPUEMBI U IIPOTrpaMMHBIC CPCACTBA 06pa6OTKI/I U NpEACTaBJICHUA JaHHBIX B
COOTBETCTBHMHM C ITOCTaBJICHHOMN 33.}:[3.‘[6171 MPOBOAUTH PACUCThI (bI/ISI/IKO-XI/IMI/I‘{GCKI/IX SBKOHOMepHOCTCﬁ, OTpaxaromunx
B3aMMOCBsI3b MEXKAY COCTaBOM, CprKTypOﬁ, CBOMCTBaMH U YCIIOBUAMU ITOJTYYCHH S MTOJYIIPOBOJHHUKOBBIX MAaTCPUAJIOB U
l'IpI/I60pOB, AHaJIM3UPOBATh PE3YJIbTAThI PACUCTOB U 000CHOBEIBAaTh TMOJTY4YCHHBIC BBIBOABI.

3.3|Bmanern:

3.3.1|pa3paboTky HOPMATUBHO-TEXHUYECKOI JOKYMEHTAlUK B 00aCTH U3/AENIUI COBPEMEHHOI MUKPO- ¥ HAHOIJIEKTPOHUKH;
IPaMOTHBIM (PM3NYECKUM HayYHBIM SI3BIKOM; MEXKIYHAPOIHOH CHCTEMOH SANHHMI] U3MepeHuil Gprusnyeckux BenmynH (CH)
npy GU3MYECKHX pacueTax U popMyIHpOBKe HH3NICCKUX 3aKOHOMEPHOCTEH; HABBIKAMHU H3MEPECHHS OCHOBHBIX (DU3HUYECKUX

BEJTYHH.
4. CTPYKTYPA U COAEP)KAHME JUCIUMIIVIMHBI (MOAYJIST)
Kon HaumeHoBanue pa3jenoB u Tem /Buj 3ausatust/| Cemectp / | HacoB | Kommneren- | JIuteparypa ®opma
3aHATHSA Kvnce 107071 KOHTDOJS
Pazneu 1. Beenennue.
1.1 Brenenue. /Tema/ 5 0
1.2 Ipenmer quctuIuinHel, ee 3anauu. Lenu u 3agaun 5 1 K-1.1-3 [JI1.1 JI1.2 JI1.3 3auér.
HaHOTeXHOJIOruil. OCHOBHBIE ITOHSTHUS U HK 1.1-y |JI1.4J12.1 J12.2
onpeaeneHusi. DU3nueckue U TEXHOIOTMUECKHE [IK-1.1-B |JI2.3 J]12.4 J12.5
IpOOJIEMBI U OTPaHUYEHHS IK-2.1-3 J12.6
MHUKPOMHUHUATIOPU3ALUHI TTOTYIPOBOJHUKOBBIX [IK-2.1-Y | 313233 54
YCTPOHCTB. /JIex/ I1K-2.1-B 3556 37
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B
1.3 IToHATHE ME30CKOIMMYECKOTO pa3Mepa. 5 1 IK-1.1-3 [JI1.1J11.2 J11.3 3auér.
Krnaccugukanys HaHOMaTepraioB 1o [K-1.1-y [JI1.4J12.1 J12.2
TEXHUYECKOMY Ha3HAUEHHIO, COCTaBY U [IK-1.1-B  |JI2.3 J12.4 JI2.6
cBoiictBam. /JIex/ IK-2.1-3 | 913233 24
IK-2.1-Y 3536 37
I1K-2.1-B
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B




1.4 Krnaccugukanys HaHOMaTepraioB 1Mo K-1.1-3 JI1.1J11.2 | AHanuTHueckui
TEXHUYECKOMY Ha3HAUEHHIO, COCTAaBY U CBOMCTBaM. HK 1.1-y |JI1.3J11.4J12.1| otuér. 3a4ér.
Henu u 3agaun HanorexHonorui. /Cp/ [IK-1.1-B JI2.2J12.3
IK-2.1-3 J12.4 J12.6
IK-2.1-Y | 913233 24
I1K-2.1-B 3596 37
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B

Pasnen 2. Buasl matepuajion

HAHOYIEKTPOHHKH.

2.1 Bupl MaTepranoB HaHOANIEKTPOHUKY. /Tema/

2.2 3ounu, renu, CycrieH3un, KOJUIOUTHBIE PACTBOPHI, IK-1.1-3 JI1.1J11.2 3auér.
MaTPUYHO-M30JIMPOBAHHbBIE KIIACTEPHBIE IK-1.1-y  |JI11.3 JI1.4J12.1
CBEPXCTPYKTYPHI, QYIIepEHSI, IIK-1.1-B J12.2J12.3
¢bynnepeHonono0HbIE MaTepHUabl, yriaepoaHble IK-2.1-3 J12.4J12.6
HAHOTPYOKH U UX [POU3BOIHBIE, TOJIUMEPBI, [IK-2.1-Y | 313233 24
CBEPXPELIETKH, 0MOMEMOpaHH!, I1IK-2.1-B 3536 37
caMoopraHu3yroniecs cpeanl. /JIex/ [1K-2.2-3

IK-2.2-Y
I1K-2.2-B

23 Marepuaibl Ha OCHOBE HaHOCTPYKTYPHBIX IK-1.1-3 JI1.1J11.2 3auér.
aseMeHToB. HanokpucTamisl. CTpyKTypHbIE IK-1.1-y  |JI11.3 JI1.4J12.1
3JIEMEHTBI AJ1s1 HAHOMATEPUaAJIOB O0JIEE BEICOKOI'O IIK-1.1-B JI2.2J12.3
nopsaxa. CaMoOpraHU3YIOLIUECs YIIOPsIOUEHHbIE IK-2.1-3 J12.4J12.6
HOpYCThIe MaTepHasl. /JIex/ IK-2.1-Y | 91323324

I1K-2.1-B 3526 37
I1K-2.2-3
IK-2.2-Y
I1K-2.2-B

24 Marepuanb! 31€KTPOHUKH ISl HAHOTEXHOIOT . IK-1.1-3 JI1.1J11.2 3auér.
Kpemuuii u ero monudukarmu. [lopucteiit IK-1.1-y  |JI11.3 JI1.4J12.1
KpeMHuil. ['eTepocTpyKTypbl Ha OCHOBE TBEPABIX IIK-1.1-B JI2.2J12.3
pactBopoB A3BS5. I'eTepocTpyKTYyphl ¢ IBYMEPHBIM IK-2.1-3 J12.4J12.6
JIEKTPOHHBIM Ta3oM. I 'eTepocTpyKTyphl ¢ [IK-2.1-Y | 313233 24
KBaHTOBBIMU sMaMHL. /JIex/ I1IK-2.1-B 32536 37

I1K-2.2-3
IK-2.2-Y
I1K-2.2-B

2.5 Matepuanbl Ha OCHOBE HUTPUIOB U UX IK-1.1-3 JIT.1J11.2 3auér.
npumMenenue. [IpobaeMsl mou1okeK 1 [K-1.1-y |JI1.3 JI1.4J12.1
BhbIpaniuBanue 0ydepHbix crnoeB. Meraunyeckue [IK-1.1-B JI2.2J12.3
HaHOK/IacTepbl. KOHCTPYKIIMOHHBIE MaTepUaIIbl [IK-2.1-3 J12.4 J12.6
JUTSL HECYILIUX KOHCTPYKIMHA U3JETHA MUKPO- U [IK-2.1-Y | D132 33 54
HAHOCHCTEMHOH TeXHUKH. D yHKIMOHAILHBIE [IK-2.1-B 35026 37
MaTepuajbl MUKPO- 1 HAHOCUCTEMHOU TEXHUKH. [1IK-2.2-3
/Jlex/ IK-2.2-Y

I1K-2.2-B

2.6 3ounu, renu, CycrieH3un, KOJUIOUTHBIE PACTBOPHI, IIK-1.1-3 JI1.1 JI11.2 | AHanuTraeckuii
MaTPUYHO-U30JINPOBAHHBIE KJIACTEPHBIE IK-1.1-Y |J11.3 JI1.4J12.1| otuér. 3a4ér.
CBEPXCTPYKTYPHI, QYIIepEHSI, IIK-1.1-B JI2.2J12.3
¢bynnepeHonofno0HbIE MaTepHabl, yriaepoaHble IK-2.1-3 J12.4J12.6
HaHOTPYOKH U UX IPOU3BOJHBIE, TOJIUMEPHI, [IK-2.1-Y | 313233 24
CBEPXPELIETKH, 0MOMEMOpPaHHbL, I1IK-2.1-B 32536 37
camoopranusyromiecs cpeast. /Cp/ IK-2.2-3

IK-2.2-Y
I1K-2.2-B
Pazneu 3. BazoBble TeXHOJIOrHYecKHe NPOLecchl
1 000pya0oBaHHe, MPUMEHsIeMbIe B
MPON3BOJCTBE MATEPHAJIOB H KOMIIOHEHTOB
HAHOYIEKTPOHHKH.
3.1 ba3oBble TEXHONMOTHUECKUE TPOLIECCH U

000py/I0BaHKE, IPUMEHSEMBIE B IIPOM3BOICTBE
MaTepHalioB ¥ KOMIOHEHTOB HAHODJICKTPOHUKH.
/Tema/




32 MeTozbl CUHTE3a HAHOKPUCTAIUIMUECKUX K-1.1-3 JI1.1J11.2 3auér.
IIOPOLLIKOBBIX MaTepuaioB. I'a3oda3Hblil METOA. HK 1.1-y [JI1.3 J11.4J12.1
ITnazmoxumudeckuii cuntes. OcaxxaeHue u3 IIK-1.1-B J12.2J12.3
KOJUIOUAHBIX PACTBOPOB. METO TEpPMUIECKOIO IK-2.1-3 J12.4J12.6
Pa3iI0oXKeHUs U BOCCTAHOBIEHUA. MeTobl [IK-2.1-Y | D1 3233 24
MEXaHOCHHTE3a, IETOHAITMOHHOI O CHHTE3a 1 [IK-2.1-B 2536 57
9NIEKTPOB3pEIBa. /JIeK/ I1K-2.2-3

IK-2.2-Y
I1K-2.2-B

33 OCHOBBI TEXHOJIOTHH YIJIEPOIHBIX HAHOTPYOOK. IK-1.1-3 JI1.1J11.2 3auér.
Cxema yCTaHOBKH JUIs IIOJTy4YEHUs! yTIIIe-pOIHBIX IK-1.1-y  |JI1.3 JI1.4J12.1
HaHOTPYOOK METOIOM Ja3epHoi abmsiuuu. Jlyrooi IIK-1.1-B JI2.2J12.3
croco0 Mosy4eHus yriepoAHbIX HAHOTPYOOK. IK-2.1-3 J12.4J12.6
Meroa nuponu3za yrieBogopoaos. CHHTE3 U3 [IK-2.1-Y | D1 323324
yrIepocoIepIKanyx rasos. /JIex/ I1K-2.1-B 3556 37

I1K-2.2-3
IK-2.2-Y
I1K-2.2-B

34 TexHosorus NOIMKPUCTAIUINYECKUX aJIMa30B. IK-1.1-3 JI1.1J11.2 3auér.
TexHos0rus aaMasHbIX U aIMa30I0J00HbIX IK-1.1-y  |JI1.3 JI1.4J12.1
IUIEHOK. TeXHOJIOTU METAITIO0PTaHUYECKUX IIK-1.1-B JI2.2J12.3
coenuHeH . TeXHONOTrs HEKPUCTATUTMYECKUX I1IK-2.1-3 J12.4 J712.6
MaTepuanoB. TeXHOIOIUs U3TOTOBIICHUS [IK-2.1-Y | D1 323324
METATMYECKHX U TTOIYIPOBOTHUKOBBIX I1IK-2.1-B 3536 37
HAHOTOYCK, HAHOHUTEH JTUTOTrpahHICCKUMHU I1K-2.2-3
Mmeronamu. /Jlex/ IK-2.2-Y

I1K-2.2-B

3.5 OnuTakcuaabHble METOAbI ONTYYCHUS MATEPUAJIOB IK-1.1-3 JI1.1J11.2 3auér.
MHUKPOCHCTEMHOHN T€XHUKH. ['oMO- 1 IK-1.1-y  |JI1.3 JI1.4J12.1
rerepoanuTakcusa. duzndeckoe ocaxaeHUe U3 IIK-1.1-B JI2.2J12.3
napoBoii (asbl. IlomydyeHue aMopQHBIX, IK-2.1-3 J12.4J12.6
MOJIUKPUCTAIIIMYECKUX U MOHOKPUCTAJUTHYECKHX [IK-2.1-Y | D1 323324
IUIEHOK. MOJIeKyIIpHO-J1ydeBast SMUTaKCUs I1IK-2.1-B 32536 37
3JIEMEHTAPHBIX TOTYNPOBOJHUKOB U [1K-2.2-3
IIOJIYTIPOBOJAHUKOB Ha OCHOBE coenuHeHui A3BS, [K-2.2-¥
OCKJEHHE TUIEHOK JUAJIEKTPUKOB U METAJIIIOB. [1IK-2.2-B
/Jlex/

3.6 XHMMHYECKOE OCaXICHHE U3 Ta30BO (a3bl: K-1.1-3 JI1.1J11.2 3auér.
OCHOBHBIE 3aKOHOMEPHOCTH U METOJUKA. HK 1.1-y [JI1.3 J11.4J12.1
OnuTakcus U3 METAJUI00PTaHUYECKUX COSIMHEHUI IIK-1.1-B JI2.2J12.3
U JIETy4UX HEOPTaHUYECKUX TUIPUTIOB. IK-2.1-3 J12.4J12.6
MexaHU3Mbl FeTEPO3NTUTAKCHATIBHOIO POCTa: [IK-2.1-Y | D1 3233 24
Opanka-BaH-1ep-Bepme, ®onbmepa-Bebepa, I1IK-2.1-B 3536 37
Crpanckoro-Kpacranosa. VloHHbIH cuHTE3 [1K-2.2-3
HaHOCTPYKTYp. [Iponeccel camoopranusanuu [K-2.2-¥
HAHOCTPYKTYp NPH HOHHOM cHHTe3e. /Jlex/ [1IK-2.2-B

3.7 TexHonmorus JByMEpPHBIX F€TEPO3NUTAKCUATBHBIX IK-1.1-3 JIT.1J11.2 3auér.
MOJTYIIPOBOJHUKOBBIX CUCTEM. TpaauliuoHHbIE [K-1.1-y |JI1.3 JI1.4J12.1
TEXHOJOTMYECKHUE IIUKIIbI U3TOTOBJICHHUS [IK-1.1-B JI2.2J12.3
HMHTETPAJIbHBIX CXEM, aJJalITUPOBAHHBIC JIJIs [K-2.1-3 J12.4 J12.6
CO3/1aHUS TPEXMEPHBIX MEXaHUYECKUX CTPYKTYp: [IK-2.1-Y | 513233 54
00beMHasi MUKpOOOpabOTKa, ITOBEPXHOCTHAS I1IK-2.1-B 3536 37
MHKpooOpadoTka, TexHonorus LIGA. /Jlex/ I1K-2.2-3

IK-2.2-Y
I1K-2.2-B

3.8 Wonnslii cuaTe3 HaHOCTPYKTYp. IIponeccs IK-1.1-3 JI1.1J11.2 | AHanuTHUYecKui
caMOOpraHu3aly HAHOCTPYKTYP MPU HOHHOM [K-1.1-Y |JI1.3JI1.4J12.1] oruér. 3auér.
cuHrese. TexHomorus AByMEpHBIX IIK-1.1-B J12.2J12.3
reTEPOdNUTAKCUANIBHBIX MTOYyTIPOBOJHUKOBBIX IK-2.1-3 J12.4J12.6
cucreM. TpaaUIMOHHbIE TEXHOIOTMYECKHE IUKIIBI [IK-2.1-Y | D1 323324
M3TOTOBJICHUS HHTEIPAJIbHBIX CXEM, I1IK-2.1-B 3536 37
aJanTUPOBAHHBIE JUTSI CO3aHUsI TPEXMEPHBIX [1K-2.2-3
MEXAHUUYECKUX CTPYKTYp: 00beMHasI [K-2.2-¥
MHUKpPOOOpaboTKa, IOBEPXHOCTHAS I1IK-2.2-B

MHKpooOpadoTka, Texuonorus LIGA. /Cp/




Pazpneu 4. CpoiicTBa MaTepuaJioB

HAHO3JIEKTPOHMKH.

4.1 CBolicTBa MaTepUaioB HAHOAIEKTPOHUKH. /Tema/

4.2 CBoiicTBa HaHOMaTepHasoB. MexaHHUYeCcKue, IK-1.1-3 JI1.1J11.2 3auér.
Temohu3ndecKue, GU3NKo-XUMUYECKUE, IK-1.1-y  |JI1.3 JI11.4J12.1
ANEKTPOPHU3NYECKHE, MATHUTHBIC, OIITUYECKHUE. [IK-1.1-B JI2.2J12.3
Kpurepuu Bb160pa u COBMECTUMOCTh IK-2.1-3 J12.4J12.6
HaHoMaTepuasioB. Kpucramioxumuueckas u [IK-2.1-Y | 9122323 54
TEPMOMEXAHUUYECKAS! COBMECTUMOCTh. OCHOBBI I1IK-2.1-B 3536 37
KPUCTAIIOGHU3UKU U KPUCTAITIOXUMUHI I1K-2.2-3
HaHOMaTepuaioB. /JIex/ IK-2.2-Y

I1K-2.2-B

43 DU3UKO-XUMHS NIPOLIECCOB CUHTE3a IK-1.1-3 JI1.1J11.2 3auér.
HaHOCTPYKTYPHPOBAHHBIX MaTepHaioB. [IpuHIUIIBI IK-1.1-y  |JI1.3 JI11.4J12.1
BbIOOpA MOTYIPOBOJHUKOBBIX MATEPHUAIOB. IIK-1.1-B J12.2J12.3
MarepuanoBenueckue po0iemMbl B CO3AaHUU IK-2.1-3 J12.4J12.6
MHKPO- U HAHOCUCTEMHBIX YCTpOicTB. Ponb [IK-2.1-Y | 912223 54
pa3MepHBIX 3P PEKTOB B GPUBUKO-XUMHUECKUX U I1IK-2.1-B 3536 37
MEXaHUUYECKUX CBOMCTBAaX HaHOMAaTepuasoB. /JIex/ I1K-2.2-3

IK-2.2-Y
I1K-2.2-B

4.4 CBolicTBa HaHOMaTepUaJloB. MexaHU4ecKue, IK-1.1-3 JI1.1J11.2 | AHanuTHuecKuit
Terohu3ndecKue, GU3NKo-XUMUYECKUE, IK-1.1-Y |JI1.3 J11.4J12.1| otuér. 3a4ér.
ANEKTPOPHU3NYECKHE, MATHUTHBIC, OIITUYECKHUE. [IK-1.1-B JI2.2J12.3
Kpurepuu Bb160pa u COBMECTUMOCTh IK-2.1-3 J12.4J12.6
HaHoMaTepuasioB. Kpucramioxumuueckas u [IK-2.1-Y | 9122323 54
TEpPMOMEXAHUUYECKAs! COBMECTUMOCTb. OCHOBBI I1IK-2.1-B 3536 37
KPUCTAIIOGHU3UKU U KPUCTAITIOXUMUHU I1K-2.2-3
HaHOMaTepuanoB. PU3UKO-XUMHUSI IIPOLIECCOB [K-2.2-¥
CHUHTE3a HAaHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB. [1IK-2.2-B
/Cp/

Pazpen 5. Texnosiornyeckne 0c00eHHOCTH
M3roTOBJIEHHS COBPEMEHHBIX MPHOOPOB
HAHO3JIEKTPOHMKH.

5.1 TexHonoruueckre 0COOEHHOCTH U3rOTOBIIEHUS
COBPEMEHHBIX IPHOOPOB HAHOIIEKTPOHUKH. /Tema/

5.2 DYHKIMOHAIbHO-AKTUBHBIE MaTEPUAIIBI JUIS IK-1.1-3 JIT.1J11.2 3auér.
3JIEKTPOCTATUYECKHUX, SIEKTPOMAarHUTHBIX, IK-1.1-Y [JI1.3 JI1.4J12.1
MbE303JIEKTPUUECKUX, ONTHYECKHUX, [IK-1.1-B JI2.2 J12.3
3JEKTPOONTUYECKUX U TEPMOITEKTPUIECKUX [K-2.1-3 J12.4 J12.6
rpeoOpaszoBaTesei PHEPruM, ABIKEHHUS, [IK-2.1-Y | D132 33 54
nHdopmaruy. I'eTepocTpyKTYyphI ¢ BEICOKOM I1IK-2.1-B 3536 37
IJIOTHOCTBIO IBYMEPHOTO JIEKTPOHHOI'O Ta3a [1K-2.2-3
(3I"). TpaH3uCTOpHI C BHICOKOH MMOIBUKHOCTBIO [K-2.2-Y
anextpoHoB (HEMT-tpan3ucropsr). /JIex/ [1IK-2.2-B

53 CTpYKTYypbl Ha MUKPOCKOIMYECKH YIIOPSI0YECHHBIX IK-1.1-3 JIT.1J11.2 3auér.
(haceTupoBaHHBIX MOBEPXHOCTIX. CTPYKTYpHI € [K-1.1-y |JI11.3 JI1.4J12.1
NEPUOANYECKON MOAYIAIMEN cocTaBa B [IK-1.1-B JI2.2J12.3
SIHUTAKCHAIBHBIX TUIEHKaX TBEPABIX pACTBOPOB [K-2.1-3 J12.4 J12.6
MOJYIPOBOJHUKOB. [lepCrieKTUBBI H3rOTOBIEHUS [IK-2.1-Y | 312253 54
JIEKTPOHHBIX MPUOOPOB C IPUMEHEHUEM I1IK-2.1-B 3536 37
HaHOTPYOOK. IlepcrieKTHBbI cO31aHUs I1K-2.2-3
3G GEKTUBHBIX MUHUATIOPHBIX U [K-2.2-¥
CBEPXMHMHHUATIOPHBIX CHCTEM, 00YCIIOBJICHHBIC [1IK-2.2-B

0COOBIMH (PU3UKO-MEXaHUYECKHMH CBOWCTBAMHU
HaHOMaTepuaios. /JIex/




54

DyHKIHOHATIEHO-aKTHBHBIE MATEPHAIIBI TSI
SIIEKTPOCTATUYECKHX, HIEKTPOMATHHTHBIX,
MbE302JIEKTPHIECKUX, ONTHIECKUX,
SIEKTPOOIITHYECKHUX U TEPMODIIEKTPUUCCKHUX
npeobpa3zoBaTelnell SHEPrHH, IBHKEHHS,
napopmanyu. /Cp/

K-1.
HK 1.
IK-1.
IK-2.1-3
[K-2.1-¥
I1IK-2.1-B
I1K-2.2-3
[K-2.2-¥
I1IK-2.2-B

1-3
1-y
1-B

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3 J12.4 J12.6
30192 33 54
3526 37

AHanuTHYECKUI
oTuéT. 3a4ér.

Paznen 6. [Ipome:kyrounas arrecranus.

6.1

IoAroroBKa K aTTecTaluy, HHas KOHTAKTHAS
pabora. /Tema/

6.2

IMoaroToBka K 3a4éty. /3a4ét/

5 8,75 IK-1.1-3
I1IK-2.2-B
IK-1.1-¥
IIK-1.1-B
IK-2.1-3
[K-2.1-¥
I1IK-2.1-B
I1K-2.2-3
[K-2.2-¥

KonTponbHbie
BOIIPOCHI.

6.3

ITpuém 3auéra. /MKP/

5 0,25 IK-1.1-3
I1IK-2.2-B
IK-1.1-¥
IIK-1.1-B
IK-2.1-3
[K-2.1-¥
I1IK-2.1-B
I1K-2.2-3
[K-2.2-¥

KonTponbHbie
BOIIPOCHI.

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

OrneHOUHBIE MaTepUalIbl IPUBEICHBI B IPUIIOKEHUH K paboueil mporpaMme JUCLUILIMHBL (CM. JOKYMEHT "OLeHOUHbIE MaTepUabl IO
JuctuIuinHe "TeXHOoMorn4eckue Nporeccsl HAaHOIEKTPOHUKU ).

6. YYHEBHO-METO/MYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JMTepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | Kommuecto/
rox Ha3BaHue ObC
JI1.1  |PamOumm H.T., Du3nUecKue U XMMUYECKUE OCHOBBI HAHOTEXHOJIOTHIA M.: 978-5-9221-
Bepeskun A.B. OU3BMATIIUT, [0988-8
2009, 456¢.
JI1.2 |Crapoctun B.B. Marepuainbl 1 METOJIbl HAHOTEXHOJIOTHH : y4el. mocobue M.: BMUHOM. 978-5-9963-
JlabopaTopus 0346-5
3HaHwmi, 2010,
431c.
JI1.3 |Packun A.A., TexHosorus MaTepualoB MUKPO-, ONTO- U HAHOWIEKTpoHUKH : |M.: BUHOM. 978-5-94774-
ITpoxodsena B.K. y4e6. mocobue JlaGopaTopust 909-0
3HaHwmi, 2010,
164c.
JI1.4 |Pouun B.M., Cunubus|TexHonorus MaTepuanoB MUKpO-, ONTO- U HAHOWIEKTpoHUkH :  |M.: BUHOM. 978-5-94774-
M.B. yue0. mocobue JlabopaTopus 910-6
3HaHwmi, 2010,
180c.

6.1.2. lono/IHUTe/IbHAS JIUTEPaTYpa




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommdectso/
rox Ha3BaHue ObC

JI2.1 |batypun B. K., Couuosnorus : y4eOHUK /ISl CTYAEHTOB BY30B Mocksa: 978-5-238-
Patauxos B. II., IOHUTU- 02266-6,
Ocranuna O. A., JIAHA, 2017, http://www.ipr
Vnenosa 1. A., 487 c. bookshop.ru/7
Uypoukuna JI. C., 1057.html
Cxkpunkuna X. b.,

IlonBoiickas JI. T.,
KOnun B. B., barypun
B.K.
JI2.2 [Konenos JI. A. TexHo0rus U KOHCTPYKIMSA MUKPOCXEM, MUKPOIIpoLeccopoB U | CaHKT- 978-5-8114-
MHUKpPOCOOPOK IerepOypr: 0766-8,
Jlans, 2009, 400 |https://e.lanbo
C. ok.com/books/
element.php?
pll_cid=25&p
11_id=192

JI2.3 [Mamnep P., Ketimunc T.|DneMeHTbl HHTETPAJIbHBIX CXEM M.:Mup, 1989, |5-03-001100- 5

630c.

JI2.4 |IToxposckuii ®©.H. Marepuainbl 1 KOMIIOHEHTBI PaAUO3IEKTPOHHBIX CPEACTB : M.:T'opsiuas 5-93517-215-1

Yueb.mocobue 1 By30B nuHus-Tenekom,
2005, 350c.

JI2.5 |Jlo3zoBckuii B.H., HanorexHonorus B anekrpoHuke. BBeaeHnue B cnenuanbHocTs : |Cnb.: Jlasb, 978-5-8114-
KoncrantunoBa I'.C., |yueb. mocobue 2008, 336c. 0827-6
Jlozosckuii C.B.

JI2.6 [Kopones M.A., TexHoaorn4eckue Nporecchl U3rOTOBIEHUSI KDEMHUEBBIX M.: BMUHOM. 978-5-94774-
Kpynkuna T.1O., MHTETPAJIbHBIX CXEM M UX MOJIEITUpOBaHHUE : yued. mocodue JlabopaTopus 336-4
PeBeneBa M. A. 3HaHui, 2009,

397c.
6.2. [lepeyens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANMOHHO¥ ceTu "HTepHeT"
31 |[Caiit kadenpsl Mukpo- u HaHodIeKTpoHUKH PIPTY . http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 |Cuctema auctaninmontoro ooydexus ®I'6OY BO «PTPTY», pexum noctyna: mo mapoito. http://cdo.rsreu.ru/
33 |EanHOe OKHO HOCTyIa K 00pa30BaTeNbHBIM pecypcaM, peKUM J0CTyma: o napodro. http://window.edu.ru/
34  |[UnatepHer YHuBepcuret Mudopmannonnsix Texuonorui. http://window.edu.ru/
35  |SnexrponHO-OMOMHOTEUHas cucTeMa «IPRbooksy [DnekTpoHHSbIi pecypc]. — Pexxum nocryma: 1ocTyn U3 KOpIopaTHBHOM
cetu PIPTY — cBoOOHBIN, JOCTYM U3 ceTu MHTEepHET — o mapodro. https://iprbookshop.ru/
26 |DnexkTpoHHO-O0MOINOTEYHAs cUCTeMa U3AaTeNnbeTBa «JlaHb» [DieKTpoHHbIH pecypc]. — Pesxxum goctymna: qocTym u3
kopriopatuBHoii cetu PIPTY — cBoGoaHbIH, nocTyn u3 cetn MHTEepHET — no napouto. https://www.e.lanbook.com
37 |Onexrponnas 6ubnuoreka PIPTY [OnekrponHslit pecypc]. — Pexum nocryna: u3 kopriopatusHoi cet PIPTY — no napostro.

http://elib.rsreu.ru/

6.3 IlepeyeHs NPOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHEMOI0 IPOrPAMMHOI0 00ecIe4YeHusl, B TOM YHCJe 0Te4eCTBEHHOT0

MPON3BOJCTBA

HaumenoBanue

Onucanue

Onepanyonnas cucrema Windows XP

Microsoft Imagine, Homep noamucku 700102019, 6eccpouno

OnepamonHas cucrema MS DOS

Beccpouno. KopmopatuBHas nunensust Microsoft Imagine Membership 1D

700565239
Kaspersky Endpoint Security Kommepueckas nuneH3ust
LibreOffice CobonHoe 110
Adobe Acrobat Reader Coboanoe T10
LabVIEW Kommepueckas uneHs3us




6.3.2 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 [Cucrema KoncynsrantlILiroc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUILIMHBI (MOAYJIA)

267 y4eOHO-aIMUHUCTPATUBHBIN KOpIyc. Y4eOHas ayquTopusl UL NPOBEIACHHS YYEOHBIX 3aHATHH JICKIMOHHOIO M

| CEMHMHAPCKOTO THIIA, NMPAKTUYCCKUX 3aHATHH, PYIIIOBBIX M HWHIWBUIYaJbHBIX KOHCYIBTAIMH, TEKYIIEro KOHTPOJIS W
IIPOMEXKYTOYHOH arTectanuu CrenuanusupoBaHHass MeOenb. 80 Mect, nocka. MynpTuMmenuiiHoe 000pyIOBaHHUE,
KOMITBIOTEP.
501 naGopatopHblii Kopryc. YueOHas aynuTopus Jjsl poBeneHus y4eOHbIX 3ansaTuil Crienpanu3upoBanHas mebens (37
II0CaJI0YHBIX MECT)

2 I1K: Intel Celeron CPVJ1800 — 25 mir.
BO3MOXXHOCTh TOIKIIOUCHUS K CeTH VHTepHeT M oOecledeHHeM JOCTylma B JJICKTPOHHYIO HH(GOPMAIOHHO-
obpa3zoBatenbHylo cpeny PITPTY
341 yueOHO-aIMUHUCTPATUBHBIN KOpIyc. Y4ueOHas J1abopaTopusi, OCHAIlleHHas
J1a00paTOPHBIM 000PYIOBAHUEM

3 CTOJIBI JTabOpaTopHbIe (22 IIT.), 1OCKa MAarHUTHO-MapKepHasi, 5KpaH HAaCTCHHbIH, 5 KOMIbIOTEpoB ,0110K nuTanus BUII-
01 0(3 wrt.), BomsT™eTpsl B7-21A (3 mt.),B7-21,B7-35 (3 wt.), ocumunorpadst C1-64A (3 wr.), C1-75, usmepurenu E4-7,
E9-4
343 yueOHO-aAMUHUCTPATUBHBIN KOPITyC. YueOHO-BCIIOMOraTeNbHas

4 AyauTopus Uil XpaHEHHs 1 PEMOHTa 000py10BaHUS

2 KOMIbIOTEPA, NPUHTEDP, CKAHEP, 5 MECT

8. METOJUYECKHE MATEPHAJIBI IO JUCHUILIMHE (MOIY.TIO)

Meronuueckoe obecriedeHne qUCUUILUTUHBI IIPUBEIEHO B MPIJIOKEHUU K pabouei mporpaMMe JIUCUUTUIMHBL (CM. IOKYMEHT
"MeTroauueckue yKa3zaHus Mo AUCHUILTHHE ""TeXHOI0rH4ecKrue mpoLecchl HAaHONEKTPOHUKH™").

JOKYMEHT NOAMUCAH 3NEKTPOHHOW NOAMNUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PFPTY, JIuTBMHOB Bnagummp 05.06.23 14:04 (MSK) MpocTas noanvcb
3ABEAYIOLLMM leopruesuy, 3aBeaytowmii kadeaport MHIJ

KA®E[IPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 23.06.23 10:09 (MSK) Mpocras noanuce
3ABEAYLLMM AnekcaHzpoBuy, 3aBeaytolwmin kacdeapoit M3

BbIMYCKAFOLLIEN

KA®E[PbI

NnoannCcCAHO ®reoy BO "PIrPTY", PIPTY, Kopsuko Anekceit 23.06.23 10:40 (MSK) MpocTtas noanucb
NMPOPEKTOPOM MO YP BsivecnaBoBud, MpopekTop no y4ebHoii paboTte

OnepaTtop 340 000 "KomnaHus "TeH3op" ——




