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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1|{Ilenbro oCBOCHUS IUCLMIUIMHEL SBIsiETCS  (OPMUPOBAHUE IIEPEUHCIICHHBIX HIKE KOMIETEHIMH 1 CHCTEMaTHIECKIX
3HaHUI B 00JIACTH TEXHOJIOTUYECKUX MPOLIECCOB, IPUMEHAEMbIX B HAHOIJIEKTPOHHKE.

1.2|3amaun:

13 - U3Y4YCHHUEC OCHOBHBIX 3aKOHOMepHOCTeﬁ TEXHOJIOITMYCCKUX MPOLECCOB U3IrOTOBJICHUA HAHOPA3MEPHBIX 3JIEMEHTOB 1
CTPYKTYD;

1.4]- popMupoBaHrEe HABBIKOB paOOTHI HA TEXHOJIIOTHYECKOM 00OPYAOBaHUH, TPUMEHIEMOM MPU U3TOTOBJICHHH KOMIIOHEHTOB
HAHOJICKTPOHUKH;

1.5]- popMupoBaHue MpeaCTABICHUS O METO/IaX KOHTPOJIS IIApaMETPOB M CBOWCTB HAHOPA3MEPHBIX 00BEKTOB;

1.6]- MOJIYy4UCHHUEC HaBbIKOB Hay‘{HO-HCCHeHOBaTCHLCKOﬁ u HH)KeHepHOﬁ pa6OTLI.

2. MECTO JUCHUILIJIUMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (paszern) OI: |oTHB

2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|I{ucpoBast 00pabOTKa CHIHAJIOB B JIEKTPOHHBIX YCTPOHCTBAX

2.2| AncuumimHbl (MOIYJIM) U NPAKTHKH, IJIsl KOTOPBIX OCBOEHHUE JAHHOM AUCHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npeauecTByIonee:

2.2.1|IIpou3BojcTBEHHAs IPAKTUKa

2.2.2|CxeMoTEXHHKA

2.2.3|TemnoBble MPOIECCHI B 3JICKTPOHUKE

2.2.4|OneMeHTHI NIEKTPOHHON TEXHUKH

2.2.5|AHanutndeckue NpUOOPHI U METOMBI B 3JIEKTPOHHKE

2.2.6 MGTO,Z[LI COIPsKCHUS BBIYHUCIUTEIIBHBIX CUCTEM C 00BEKTaMHU YhpaBJICHUA

2.2.7|HayuHo-uccnenoBaTenbcKast pakTHKa

2.2.8|TIpeobpa3oBaTenbHas TEXHUKA

2.2.9|Cucremsl coopa 1 00padoTku HHGOpMALUH

2.2.10|{udpoBas >1eKTpoHUKA

2.2.11|DneKkTpoHHbIE U HOHHBIE IPHUOOPHI

2.2.12|3neKkTpoHHbIC LIEH

2.2.13|BbInosHeHNE | 3aIIUTA BBITYCKHON KBATH(UKAIIMOHHOW PabOThI

2.2.14|CAIIP ycTpOHCTB 37IE€KTPOHUKH

2.2.15|ToHKOIIEHOUHbIE CTPYKTYPHI B 3IEKTPOHHKE

2.2.16|Dusnueckue OCHOBBI MCTOJ 0B aHaJIn3a BCIICCTBA

2.2.17|TpeamurioMHast pakTUKa

2.2.18|ITpou3BoCTBEHHAS TIPAKTHKA

3. KOMIIETEHLIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIs)

IIK-1: Cnoco6en cTpouTth Gpu3nvecKue  MaTeMaTHYECKHE MO/IeJIH MPUOOPOB, CXeM, YCTPOHCTB U YCTAHOBOK JJIEKTPOHUKH H
HAHOYJIEKTPOHUKH Pa3JHYHOr0 (PYHKIIMOHATBLHOI0 Ha3HAYEHHs1, HCTIO0JIB30BaTh CTAHJAPTHbIE MPOrPaMMHBIE CPEACTBA UX
KOMIBIOTEPHOT0 MOJIeTMPOBAHNS U MPOBOAMTH AHAJIM3 Pe3yJbTATOB

MK-1.1. IIpoBoaANT MOAEIMPOBAHNE M HCCJIET0BAHMSA (PYHKIMOHATBHBIX, CTATHYECKUX, IHHAMHYECKUX, BpeMEHHBIX,
YACTOTHBIX XaPAKTePHCTHK NPHOOPOB, CXeM, YCTPOICTB H YCTAHOBOK 3JIEKTPOHMKH H HAHOYJIEKTPOHUKHU Pa3JIMYHOT0
(QYHKIIMOHATBHOTO HA3HAYEHUS

3HaTh

MIPUHIMITBI CXEMOTEXHUYECKOT0 MOJICIIMPOBAHHS U MCCIIEJOBAHUS XapaKTEPUCTUK ICKTPOHHBIX MPHUOOPOB, CXEM, YCTPOHCTB U
YCTaHOBOK DJICKTPOHUKU U HAHOZJIEKTPOHHUKH PA3JIMYHOTO (DYHKIIMOHATIBHOTO HA3HAUCHHS.

YMmeTh

CTpOUTh (PU3UUECKUE U MATEMATHICCKUE MOJICIH 3JIEKTPOHHBIX IPHOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK 3JICKTPOHUKH H
HAHORJIEKTPOHUKHU PAa3IMYHOTO (PYHKIIMOHAILHOTO HA3HAYCHUSI.

Buaanersb

HaBBIKAMH KOMIBIOTEPHOTO MOJCIMPOBAHUS AJIEKTPOHHBIX IPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK 3JICKTPOHUKH H
HAHOBJICKTPOHUKHU PA3IHYHOTO (BYHKIIMOHAILHOTO HA3HAYCHUS.

IK-2: CriocobeH aHAIU3NPOBATh, CHCTEMATH3UPOBATH H 00001IaTH Pe3yJIbTAThI HCCIe0BAHUI NPUOOPOB, CXeM, YCTPOHCTB 1
YCTAHOBOK JIEKTPOHHKHU ¥ HAHOJJIEKTPOHUKHU PA3IHYHOT0 GyHKIHOHAJILHOI0 HA3HAYEHHUS

MK-2.1. Ananu3upyer Hay4YHbIe JaHHbIE, Pe3yJbTAThI JKCIEPUMEHTOB 1 HAOIIOIeHUIT




3HaTh

METOJIMKH TIPOBEJICHHS UCCIIEIOBAHNH MTAPaMETPOB M XapaKTEPUCTUK IPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK 3JIEKTPOHUKH H
HAHORJIEKTPOHUKHU PA3IMYHOTr0 (YHKIMOHAILHOTO Ha3HAYECHUSI.

YMeTh

IIPOBOJUTDH UCCIIEIOBAHUS XapaKTEPUCTHK NMPUOOPOB, CXEM, YCTPOICTB U YCTAHOBOK AJIEKTPOHUKU U HAHOIJIEKTPOHUKH Pa3InYHOTO
(YHKIMOHAILHOTO HA3HAYCHUSI.

Baanersb

HaBBIKAMH KOMIBIOTEPHOIH 00pabOTKH JaHHBIX PE3yJIbTATOB SKCIICPUMEHTOB U HAOJIIOICHUH.

IIK-2.2. CucremaTH3upyeT H 0600111aeT pe3yJIbTaThl HCCIeJ0BAHMI NPUOOPOB, CXeM, yCTPOHCTB H YCTAHOBOK 3JIeKTPOHUKHU U
HAHOYJIEKTPOHHKH Pa3INYHOro pyHKIHMOHAILHOI0 HA3HAYEHHUS, IPeACTABIsIeT MaTePHAIbI B BU/E HAYYHBIX 0TYETOB,
nyOJMKanmii, npe3eHTanmui

3HaTh

OCHOBBI CHCTEMATU3alluu U 0000IIeHNs Pe3yIbTaTOB UCCIIEN0BaHUM IPUOOPOB, CXEM, YCTPOUCTB U YCTAaHOBOK 3JEKTPOHUKY U
HAHOAJIEKTPOHHUKH PA3INIHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHHs, CTAHAAPTHI IPEICTABICHUS MaTEPHANIOB B BUJIC HAYYHBIX OTYETOB,
yOIMKauid, pe3eHTalui.

YMmern

CHCTEMATU3UPOBATh U 0000IAaTh Pe3yIbTaThl UCCIEJOBaHUM IPUOOPOB, CXEM, YCTPOUCTB U YCTAaHOBOK 3JIEKTPOHUKH U
HAHOAJIEKTPOHHUKH PA3INIHOTO (YHKIIMOHAIBHOTO Ha3HAYEHHS, IPEICTABIIATh MAaTEPHANIBI B BUJIC HAYYHBIX OTYETOB, ITyOIMKAIIUH,
IIpe3eHTalu.

Baanern

HaBbIKaMU pabOThI C KOMIILIOTEPHBIMU IIPOrPOrpaMMaMu 110 00paboTKe U aHaNIU3y UcCciIeoBaHuil IpubOpPoOB, CXeM, YCTPOHUCTB U
YCTaHOBOK 3JIEKTPOHUKH ¥ HAHOMIIEKTPOHHKH PA3IHYHOTO (DYHKI[HOHAIBHOTO HA3HAYECHUS, 110 TOJTOTOBKE MaTePHAIOB B BUJE
HaY4YHBIX OTYETOB, ITyOJIMKAIIU{, Ipe3eHTaIU.

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI (MOYJIs1) 00y4AIOIIMIAICH T0JKEH

3.1|3unaTth:

3.1.1|ocHOBEI (1)I/I3I/IKI/I BaKyyMa, IU1a3sMbl U TBEPAOTO TEJIa, IIPUHIUIILI UCIIOJIb30BaHUA (1)I/ISI/I'JCCI(I/IX S(b(l)eKTOB B BaKyyM¢€, IJia3Me
1 B TBEPAOM TE€JIC; OCHOBHBIC HpO6HeMBI H  0COOEHHOCTH COBPEMCHHOTI'O dTara pa3BUTUA HAYKHU O TCXHOJOTHYCCKUX
nponeccax MUKPO- U HAHOIJICKTPOHUKH.

3.2|Ymeth:

3.2.1|npuMeHsTh Ha MPAKTHKE OCHOBHBIC TIPUEMBI U IPOTPaMMHBIE CpeCTBa 00paOOTKH U MPEJICTABICHUS IaHHBIX B
COOTBETCTBHH C TIOCTABJICHHOH 3aauell IPOBOAUTH PAacueThl (YU3HKO-XMMUIECKHX 3aKOHOMEPHOCTEH, OTPasKaroLIHX
B3aMMOCBSI3b MEKIY COCTaBOM, CTPYKTYpPOH, CBOMCTBAMH U YCIIOBHSIMHU TIOJY4EHHS MOJTYIPOBOJHUKOBBIX MAaTEPHAIOB U
IpuOOPOB, aHATM3UPOBATH PE3YIBTATHI PACYETOB H OOOCHOBEIBATh MOTYYEHHBIE BBIBOIHI.

3.3|Baanern:

3.3.1|pa3paboTKn HOPMATHBHO-TEXHHUYECKOH TOKYMEHTAIMH B 00JIaCTH U3AEIHI COBPEMEHHON MUKPO- M HAHOJJICKTPOHUKH;
TPaMOTHBIM (PU3MUECKUM HAYYIHBIM S3BIKOM; MEKTyHAPOAHON CHCTEMOH eAMHUI m3MepeHnit pusndecknx semnanH (CH)
pu GU3HYIECKUX pacyeTax v GopMyIupoBKe HU3MUECKUX 3aKOHOMEPHOCTEH; HABBIKAMH U3MEPEHUS] OCHOBHBIX (DH3HUUECKUX
BEITHYHH.

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

Kon HaumenoBanmue pa3nesioB u TeM /Buj 3ausitusi/ | Cemectp / | HacoB | Komneren- | Jlutepatypa ®opma
| 3aHATHSA Kvpc 1000 KOHTDOJISA

Pasgen 1. Beaennue.

1.1 Beenenue. /Tema/ 5 0

1.2 [Ipenmer nucrummHel, ee 3agaun. Llemn u 3agaun 5 1 JI1.1 J11.2 JI1.3 3auér.
HAHOTEXHOJIOTUI. OCHOBHBIE TOHATHUS U JI1.4J12.1 J12.2
onpenaeneHnsa. PU3NYECKUE U TEXHOJIOTHUYECKUE J12.3J12.4 J12.5
poOJIEMbI U OTPaHUIEHUS J12.6
MHKPOMHMHHATIOPU3ALUH MTOITYIPOBOJHUKOBBIX 21023354
ycTpoHcTB. /JIex/ 95056 97

1.3 [TonsTHE ME30CKOMMUYECKOTO pa3Mepa. 5 1 JIL.1J11.2 J11.3 3auér.
Knaccuduxaiys HaHOMaTepUaIIOB 10 JI1.4J12.1 J12.2
TEXHUYECKOMY Ha3HAYEHHIO, COCTaBY U JI2.3J12.4 J12.6
cBoiicTBam. /JIek/ 215233 54

25056 27




1.4 Knaccuukanuus HaHoMaTepUaIOB IO JI1.1J11.2 | AHanutudeckuii
TEXHHYECKOMY Ha3HAUEHHIO, COCTABY M CBOMCTBAM. JIT.3J11.4J12.1| otuér. 3auér.
Lenu u 3agaun HaHOTEXHOIOTHH. /Cp/ JI2.2J12.3

J12.4 J12.6
01323324
2536 37
Pa3znen 2. Buabl MaTepuai0B HAHO3JIEKTPOHHKHU.

2.1 Bunst marepuanoB HaHOAIEKTpOHUKH. /Tema/

2.2 3051, TeNU, CYCIICH31H, KOJUTOUHBIC PACTBOPHI, JI1.1 J11.2 3ayérT.
MaTPUYHO-U30JIMPOBAHHBIE KIIACTEPHBIE JI1.3 J11.4J12.1
CBEPXCTPYKTYPBI, QyIIepeHsl, JI2.2J12.3
(ynnepeHono00HbBIE MaTepUabl, YIIepOAHbIE J2.4 J12.6
HAHOTPYOKHU M UX TIPOU3BOHBIC, TIOJTUMEDPHI, 21322334
CBEpXpeEILEeTKU, 6oMeMOpaHsbI, 05036 37
camoopraHusyroruecs cpensl. /JIek/

2.3 Marepuasl Ha OCHOBE HAHOCTPYKTYPHBIX J1.1J11.2 3auér.
snemeHnToB. Hanokpucramner. CTpyKTypHEBIE JI1.3 J11.4J12.1
AJIEMEHTHI /Il HAHOMAaTepHaJIoB 0oJiee BEICOKOTO JI2.2J12.3
nopsiaka. CaMOOpraHU3yIOIINECs YIIOPI0UYeHHBIS J12.4J12.6
HOPUCTBIe MaTepuasl. /JIex/ 31323354

3536 37

24 Marepuarsl 271€KTPOHUKH 11 HAHOTEXHOJIOTHI. JI1.1J11.2 3ayér.
Kpewmuuii u ero monudukanuu. [Topucterii JI1.3 J11.4J12.1
KpeMHHUH. ['eTepocTpyKTypsl Ha OCHOBE TBEPbIX J12.2712.3
pactBOpoB A3B5. I'eTepocTpyKTYpHI C JBYMEPHBIM J12.4 J12.6
3JIEKTPOHHBIM Ta30M. [ €TepOoCTPYKTYpEHI C 21322334
KBaHTOBBIMU siMaMHu. /JIex/ 2536 37

25 Marepuainbl Ha OCHOBE HUTPHIOB U HX JI.1J11.2 3auér.
npuMeHeHue. [Ipo6iemMbl oUI0kKeEK U JI1.3 J11.4J12.1
BhIpalnuBanue OyQepHbIX clioeB. MeTaundeckue JI2.2J12.3
HaHOK/IacTepbl. KOHCTPYKIIMOHHBIE MaTepUallbl AJIs J12.4 J12.6
HECYIINX KOHCTPYKINI U3ETHI MUKPO- 1 213223 34
HaHOCHCTEMHOM TeXHUKH. DYHKIMOHAIBHbIE 9556 27
Marepuabl MUKPO- H HAHOCHCTEMHOH TEXHUKH.

/JTex/

2.6 3071, TN, CYyCIIeH3UH, KOJUTOUTHBIE PACTBOPEI, JI1.1 J11.2 AHaTUTHYECKUN
MaTpPUYHO-U30JIMPOBAHHBIE KIIACTEPHBIE JI1.3 J11.4J12.1| oTuéT. 3a4ér.
CBEPXCTPYKTYPBI, QyIIepeHbI, JI2.2J12.3
(dymiepeHono00HbpIe  MaTepHaibl, YTICPOIHbIC J12.4 J12.6
HAHOTPYOKH U UX IPOU3BOJHEIE, TOJIUMEDHI, 31323354
CBEpPXpEIIETKH, OnOMEMOpaHBbI, 2536 27
camoopranusytormuecs cpensl. /Cp/

Pa3nen 3. Ba3oBble TeXHOJIOTHYECKHE MTPOLECCHI
U 000py0BaHMe, IPUMEHsieMble B IIPOM3BO/ICTBE
MaTepHaJIoB H KOMIIOHEHTOB HAHOYJIEKTPOHUKH.

3.1 Bba3oBbie TexHOIOTrHUECKHE IPOLECCH 1
o0opynoBaHue, NPUMEHSIEMbIE B IPOU3BOJICTBE
MaTepuaIoB U KOMIIOHEHTOB HAaHOJIEKTPOHUKH.

/Tema/

3.2 Mertonp! crHTE3a HAHOKPUCTAJUTMYECKUX JI1.1 JI1.2 3auérT.
MOPOIIKOBBIX MaTepHasioB. ['a30das3Hblii METOI. JI1.3 J11.4J12.1
IInazmoxumuueckuii cunte3. OcaxkaeHue u3 JI12.2J12.3
KOJUIOUJHBIX PacTBOPOB. MeTO1 TEPMUYECKOTO J12.4 J12.6
Pa3JIOXKEHHS U BOCCTAHOBJICHUS. MeTO/IbI 2132323 34
MEXaHOCUHTE3a, JETOHAIIMOHHOTO CUHTE3a U D556 D7

3JIeKTPOB3pbIBA. /JIex/




3.3 OCHOBBI TEXHOJIOTUH YIJIEPOJHBIX HAHOTPYOOK. J1.1J11.2 3auér.
Cxema yCTaHOBKH ISl ITOJTY9EHUS yIIIe-POTHBIX JI1.3 J11.4J12.1
HAHOTPYOOK METOIOM J1a3epHoi abmsiuuu. Jlyrosoii J2.2712.3
€roco0 MOJIyYeHHUs YTIIEPOIHBIX HAHOTPYOOK. J12.4J12.6
Merop nupoiau3a yrieBogoponos. CuHTe3 U3 010323354
yrIIepoIcoepIKaIIuX ra3oB. /JIex/ 2556 97

34 TeXHOIOTHS MOJIMKPUCTAINTMICCKUX alIMa30B. JI.1J11.2 3auér.
TexHo0rHs anMa3HbIX U aJIMa30M0J00HBIX JI1.3 J11.4J12.1
TUIEHOK. TeXHOJIOTHs MEeTaJUI0OPTaHNIECKIX J12.2J12.3
coequHeHnH. TexXHOIOrHs HEKPUCTAIUINYECKUX J2.4 J12.6
MaTepuanoB. TexXHOIOTHS U3TOTOBICHUS 213233 24
METAJUINYECKUX U MOJIYIPOBOJHUKOBBIX 0536 37
HAHOTOYEK, HAHOHUTEH TUTOrpadmIecKUMU
MeToaamu. /Jlex/

35 OnuTaKCHATbHBIE METO/BI MTOTYYSHHUS MaTEPHUajIoB JIT.1JI1.2 3auér.
MHUKPOCHCTEMHOM TEXHHUKH. I'oMO- 1 JI1.3 J11.4J12.1
retepoanuTakcus. uzmueckoe ocak/ieHUE U3 J12.2J12.3
napoBoii ¢a3zbl. [Tomyuenue aMopQHBIX, J2.4 J12.6
MOJIMKPUCTAIUTMIECKUX U MOHOKPHUCTATUTNIECKUX 2132533 524
IUICHOK. MOJIEKYIIIpHO-IIydeBas SIUTaKCUsI 2536 37
9JIEMEHTAPHBIX TOIYIIPOBOIHUKOB H
MOJYIPOBOJHUKOB Ha OCHOBE coeanHeHuid A3BS,

OCaXIEHHE IJICHOK AUDJICKTPUKOB U METAIIJIOB.
/J1ex/

3.6 XUMHUYECKOE OCAXKICHUE U3 Ta30BOM (ha3bl: JI.1J11.2 3auér.
OCHOBHBIE 3AKOHOMEPHOCTH U METOMKA. JI1.3 J11.4J12.1
DnrTaKCHs U3 METAIDIOOPTAHMYECKUX COSTMHEHUI J12.2J12.3
U JIETYYUX HEOPraHUIECKUX THAPHIOB. MeXaHU3MBbl J12.4 J12.6
TeTepOINMUTAKCHATBHOTO POCTa: 2103233524
Opanka-BaH-1ep-Bepme, onbmepa-Bebepa, 95 06 07
Crpanckoro-Kpacranosa. MonHbIi cuHTE3
HaHOCTPYKTYp. IIporieccsl caMoopraHu3auu
HAaHOCTPYKTYp NPH HOHHOM cuHTe3e. /JIex/

3.7 TexHon0rNs IByMEPHBIX I'€TEPOINUTAKCUANILHBIX JI1.1J11.2 3auér.
MOJTYTIPOBOJHUKOBBIX CUCTEM. TpaIuIlMOHHEIE JI1.3 J11.4J12.1
TEXHOJIOTMUYECKUE IIUKIIBI U3TOTOBJICHUS JI2.2J12.3
WHTETPAILHBIX CXEM, aIalITUPOBAHHBIE JIIIST J12.4 J12.6
CO3/1aHMs TPEXMEPHBIX MEXaHUYECKUX CTPYKTYP: 013523354
00beMHasi MUKPOOOPa0bOTKa, MOBEPXHOCTHAS 2536 27
MHKpooOpadoTka, TexHonorus LIGA. /Jlex/

3.8 Wownnstit cuate3 HaHocTpyKTyp. [Ipomeccsr JI1.1JI1.2 | AmanuTiaeckuit
CaMOOpPraHU3aIi HAHOCTPYKTYP IIPU HOHHOM JIT.3J11.4J12.1| otuér. 3aqér.
cuHTe3e. TeXHOIOTHsI TBYMEPHBIX J12.2J12.3
reTepO3NUTAKCUANIBHBIX MTOJYITPOBOJIHUKOBBIX J12.4 J12.6
cucteM. TpaauIOHHBIE TEXHOIOTUIECKUE ITHKITBI 519253 D4
U3TOTOBJIEHUS HHTETPAIBHBIX CXEM, 2536 37
a/IalITUPOBAHHBIE JUTS CO3AaHMS TPEXMEPHBIX
MEXaHUUECKUX CTPYKTYp: 00beMHas
MHKpPOOOpadoTKa, MOBEPXHOCTHAS
MHKpooOpadoTka, TexHonorus LIGA. /Cp/

Paznen 4. CBoiicTBa MaTepuaios
HAHOJJIEKTPOHMKH.

4.1 CBoiicTBa MaTepualioB HAHOAJICKTPOHUKH. /Tema/

4.2 CBoiicTBa HaHOMaTepHaioB. MexaHn4eckue, JI1.1JI11.2 3auér.
Temopu3ndecKue, GU3NKO-XUMHUYECKHE, JI1.3 J11.4J12.1
INMEKTPOPU3MIECKUE, MATHUTHBIE, ONITHYECKHUE. J12.2J12.3
Kpurepun Be160pa u COBMECTUMOCTh J12.4 J12.6
HaHoMartepuanoB. Kpucramioxumuueckas u 210203354
TEPMOMEXaHUYECKasi COBMECTUMOCTb. OCHOBBI 9556 27

KPUCTAIUIO(U3UKH M KPUCTAJUIOX UMUK
HaHOMaTepuanos. /JIex/




4.3 DHU3UKO-XUMHS NPOLIECCOB CUHTE3A 4 J1.1J11.2 3auér.
HAaHOCTPYKTYPHUPOBAHHBIX MaTepuanoB. [IpuHIumnst JI1.3 J11.4J12.1
BbIOOpA MOIYNPOBOJHUKOBBIX MAaTEPUAIIOB. J12.2J12.3
MarepuanoBeayeckre mpoOIeMbl B CO3TaHUN J12.4J12.6
MHKpPO- 1 HAHOCUCTEMHBIX yCTpoiicTB. Pob 010233 54
pa3MepHBIX ) (HEKTOB B YU3NKO-XUMHIECKUX H 3536 37
MEXaHMYECKHX CBOMCTBaX HaHOMaTepHuaios. /Jlex/

44 CBoiicTBa HaHOMaTepHanoB. MexaHUUYeCKUe, 6 JI1.1J11.2 | AHanuTtuyeckuit
temnoduznyeckue, PU3NKo-XUMHIECKHUE, JI1.3 J11.4J12.1| otuér. 3ayér.
3NEKTPOGU3NIECKIE, MATHUTHBIE, ONTUYECKHE. J12.2J12.3
Kpurepuu BpIOOpa H COBMECTHMOCTD J12.4J12.6
HaHoMaTtepuanoB. Kpucramioxumudeckas u 01323324
TEPMOMEXaHUYECKasi COBMECTUMOCTE. OCHOBEI 2536 27
KPUCTAIIO(PU3UKU U KPUCTATTIOXUMUHU
HaHOMaTepuanoB. OU3HKO-XUMHS IPOLIECCOB
CHHTE3a HAHOCTPYKTYPUPOBAHHBIX MaTEePUaJIOB.

/Cp/

Pazgen 5. TexHosiornyeckue 0COOEHHOCTH
HU3TOTOBJIEHHS COBPEMEHHBIX NMPHOOPOB
HAHOYJIEKTPOHMKH.

5.1 TexHoIOrn4ecKre 0COOEHHOCTH U3TOTOBIICHUS 0
COBPEMEHHBIX IPHOOPOB HAHOAIIEKTPOHHKH. /Tema/

5.2 OYHKIIMOHATILHO-aKTUBHBIC MATECPUAIIBI IS 4 JI.1J11.2 3auér.
3NEKTPOCTATUYECKHX, SJIEKTPOMArHUTHBIX, JI1.3 J11.4712.1
MBE303JIEKTPUIECKUX, ONTHIECKUX, JI2.2 J12.3
AIIEKTPOONTHYECKUX U TEPMODIICKTPUIECKUX J12.4 J12.6
npeoOpaszoBaresiell SHEPTHH, IBUKCHUS, 21322334
uHpopMaIuu. [ eTepoCTpyKTYpHI C BBICOKOM 3536 37
TUIOTHOCTBIO IBYMEPHOTO 3JIEKTPOHHOTO ra3a
(JI9T"). TpaH3UCTOPHI C BBICOKOH MOIBUKHOCTBIO
anexTpoHoB (HEMT-tpansucropsr). /JIex/

5.3 CTpyKTYpbl HA MEKPOCKOIIMYECKH YITOPSI0UCHHBIX 4 JI.1J11.2 3auér.
(haceTnpoBaHHBIX MOBEPXHOCTAX. CTPYKTYpHI C JI1.3 J11.4J12.1
MEPHOAMYECKON MOAYIISIIINEN COCTaBa B J12.2 JI12.3
3MUTaKCHAIbHBIX IUIEHKaX TBEPABIX PACTBOPOB JI2.4 J12.6
MOJTYTIPOBOJHUKOB. [lepCIieKTHBBI M3rOTOBIEHUS 21322334
3JIEKTPOHHBIX MPUOOPOB ¢ IPHMEHEHUEM 3536 37
HaHOTPYOOK. [lepcriekTHBBI co3aHus
3¢ (eKTUBHBIX MUHUATIOPHBIX U
CBEPXMHHHUATIOPHBIX CUCTEM, O0YCIIOBICHHBIE
0CcOOBIMU (PH3UKO-MEXaHUYECKUMHU CBOMCTBAMHU
HaHOMaTepuaioB. /JIex/

54 DYHKIIMOHAIbHO-aKTUBHBIE MaTEpUAIIbI [Tt 8 JIT.1JI1.2 | AnanuTtnueckuit
3JEKTPOCTATHIECKHUX, DIIEKTPOMATHUTHBIX, JI1.3 J11.4J12.1| otuér. 3auér.
MbE303JIEKTPUYECKUX, ONTHUECKHUX, JI2.2 J12.3
3JIEKTPOONITUIECKIX M TEPMOIIEKTPUIECKIX J12.4J12.6
npeoOpas3oBaTeliell SHEePI Uy, ABUKEHHUS, 313233 54
uHdpopmarun. /Cp/ 3556 37
Paznen 6. [IpomeskyTouHas aTrecTamus.

6.1 TToaroroBka k aTTeCTalMK, MHAS KOHTAKTHAs 0
pabota. /Tema/

6.2 IoaroroBka k 3a4éty. /3a4ét/ 8,75 Kontponbusie

BOIIPOCHI.

6.3 ITpuém 3auéra. /MKP/ 0,25 KontpomnbHbie

BOIIPOCEI.

S. OHEHOYHBIE MATEPHWAJIbI ITIO JTUCIHIUIIJIMHE (MOJY JIIO)

OreHOUHbIE MaTepualibl IPUBEAEHBI B IPHIIOKEHUHU K paboueil mporpaMMe TUCHUIUIMHBI (CM. TOKyMeHT "OIeHOUHbIE MaTepHallbl IO

nucuuruinHe "TeXHOIOrHYecKHe MpOoIecchl HAHOAIEKTPOHUKH").




. YYEBHO-METOJAUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJIMHBI (MOAY JIS)

6.1. PexoMeHyeMas JutepaTypa

6.1.1. OcHoBHas JUTepaTypa

Ne ABTODBI, COCTABHTEITH 3arnaBue WznatensctBo, | KommuectBo/
rof Ha3BaHue ObC
JI1.1 |PamOumu H.T'., dusnueckre ¥ XUMHIECKHE OCHOBEI HAHOTEXHOJIOTHI M.: 978-5-9221-
Bepeskun A.B. OU3MATIIUT, |0988-8
2009, 456¢.
JI1.2 |Crapoctun B.B. Martepunaibl 1 METOABI HAHOTEXHOJIOTHH : y4e0. mocodue M.: BUHOM. 978-5-9963-
Jlabopatopus 0346-5
3HaHui, 2010,
431c.
JI1.3 |Packun A.A., TexHOJIOTUsl MaTepHUaIOB MUKPO-, OTITO- M HAHOAJIEKTpOHUKH : |M.: BUHOM. 978-5-94774-
ITpoxodnea B.K. yue0. nmocobue JlabopaTopust 909-0
3Hanmi, 2010,
164c.
J1.4 [Pomwun B.M., Cunubus |TexHoIorus MaTepualoB MUKPO-, OIITO- U HaHO3/IeKTpoHuky : |M.: BUHOM. 978-5-94774-
M.B. yueb. mocobue Jlabopatopus 910-6
3Hanwmi, 2010,
180c.
6.1.2. JlononHuTeIbHAS JIUTEPATYpPa
Ne ABTOPBI, COCTaBUTENIN 3arnaBue WsnatensctBo, | KomamuectBo/
oz Ha3zBanue DbC
JI2.1 |Barypun B. K., Cormoiorust : y4eOHHK JUIsSl CTYJCHTOB By30B Mockaa: 978-5-238-
Patnuxos 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
Cxpunkurna XK. b.,
IlogBorickas JI. T.,
IOaun B. B., Barypun
B. K.
J12.2 |Konemos JI. A. TexHONOTHS M KOHCTPYKIHSI MUKPOCXEM, MHKPOTIpoIieccopoB U [ CaHKT- 978-5-8114-
MHKPOCOOPOK IMerepOypr: 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 T.|D1eMeHTBI HHTETPATIbHBIX CXEM M.:Mup, 1989, |5-03-001100-5
630c.
J12.4 |IToxposckuii ®.H. Marepuansl 1 KOMIIOHEHTHI PaHO3IEKTPOHHBIX CPEJICTB : M.:T'opstuas 5-93517-215- 1
VY4e6.mocobue [uist By30B nuHusA-Tenekom,
2005, 350c.
JI2.5 |Jlo3oBckuii B.H., HanorexHosorus B anekTponuke. Beenenue B cnenuanbHocTs : |Cnb.: Jlans, 978-5-8114-
Koucrantunosa I'.C., [y4e6. mocobue 2008, 336c. 0827-6

Jlo3osckuii C.B.




Ne ABTOpBI, COCTaBUTCIIN 3armaBue H3ﬂaTeJ'H>CTBO, KomnuecTBo/

roj Ha3BaHue ObC
JI2.6 |Kopones M.A., TexXHOJIOTHYeCKUe MPOIECChl U3TOTOBICHUS KPEMHHUEBBIX M.: BUHOM. 978-5-94774-
Kpynkuna T.1O., MHTETPANBHBIX CXEM M UX MOJICITUPOBAHNUE : yuel. mocodue JlabopaTopwust 336-4
PeseneBa M.A. 3Hanmi, 2009,

397c.

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

D1  |Caiir xadeapsr MUKpo- 1 HaHodmekTporuku PI'PTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel

32  |Cucrema aucranunonnoro ooyuerns @PI'BOY BO «PI'PTY», pexkum moctyra: o napodro. http://cdo.rsreu.ru/

33  |EanHoe OKHO J0CTyMa K 00pa30BaTeNbHBIM PeCcypcaM, PeXHM AocTyna: o mapouto. http://window.edu.ru/

D4  |Uurepuer Yuusepcurer Uupopmanmonnsix Texuomnoruii. http://window.edu.ru/

D5  |DnexrponHo-6ubIMOTeuHasN cuctema «IPRboOKS» [DnexktponubIit pecypc]. — PexxuM 1ocTyma: T0CTYI W3 KOPITOPATHBHOM
ceru PIPTY — cBoGoHSIH, nocTym u3 cetu UnuTteprer — 1o napodo. https://iprbookshop.ru/

D6 |OnexkTpoHHO-OMONIMOTEYHAs cUCTEeMa U3aTeNnbeTBa «JIaHb» [DneKTpoHHBIH pecype]. — Pexxum nocryna: JocTyn u3
kopriopaTuBHO# cetu PIPTY — cBo6omHbIM, q0CTY U3 ceTn MHTepHET — Mo mapoutio. https://www.e.lanbook.com

97  |3nekrponnas 6ubnuorexa PIPTY [DnekrpoHHbIii pecypc]. — Pexxum poctyna: u3 koprnopatusHoit cet PTPTY — o
napoutto. http://elib.rsreu.ru/

6.3 Hepe'{eHL nporpaMMHoOro obecrneyeHust U HH(])OpMalIl/IOHHI:IX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb TULEH3HOHHOTO M CBOOOAHO PACNPOCTPAHIEMOr0 MPOrPaMMHOI0 o0ecrevyeHusi, B TOM YUcJIe 0Te4eCTBEHHOT 0

MPON3BOJCTBA
HaumeHnoBanue Onucanne

Oneparonnast cucrema Windows XP Microsoft Imagine, Homep moamecku 700102019, 6eccpouno

OmneparuonHas cucteMa MS DOS Bbeccpouno. KopmoparusHast ismnensus Microsoft Imagine Membership ID

700565239

Kaspersky Endpoint Security KomMmepueckas THIECH3HS

LibreOffice Cso6omuoe [10

Adobe Acrobat Reader Csoboxnoe I1O

LabVIEW Kommepueckas nuneH3us

6.3.2 Ilepeyennb nHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

267 y4eOHO-aIMHHUCTPATHBHBIN KOpIyc. YdeOHas ayIuTOpHs IUisl MPOBEICHUS YYeOHBIX 3aHATHH JIEKIIMOHHOTO WU
CEMHHAPCKOTO THIIA, MPAKTUYECKUX 3aHITHUH, TPYNIOBBIX U WHAWBUAYAJIbHBIX KOHCYJIBTAlMH, TEKYILEro KOHTPOJIS U
MpOMEeXyTOYHOW arrectaunu Crenuanu3upoBanHas Mebemb. 80 Mect, nocka. MynbTuMenunitHoe 000pyIOBaHHE,
KOMITBIOTED.

501 nabopaTopHbIil Kopryc. YueOHas ayIuTopus Ul poBeaeHus yueOHbIX 3aHsTuil Cnenuanu3upoBannas mebeins (37
MOCAIOYHBIX MECT)

2 [K: Intel Celeron CPVJ1800 — 25 .

Bo3MOXXHOCTh MOAKIIOYEHHST K ceTH VIHTepHeT W 00ecneYeHHeM JOCTyna B OIIEKTPOHHYH) HH(POPMALMOHHO-
oOpazoBatenbHyio cpeny PIPTY

341 y4eOHO-aIMHUHUCTPATHBHBINH KOpITyC. YueOHass J1abopaTopHsi, OCHAICHHAS
71a00paTOPHBIM 000PYIOBaHUEM

3 CTOJIBL 1Ta0OpaTopHble (22 WIT.), JOCKAa MATHUTHO-MapKepHas, 5KpaH HACTCHHBIH, 5 KOMIIbIOTEPOB ,010K nuTanus BUII-
01 0(3 wmit.), BoabT™MeTphl B7-21A (3 mit.),B7-21,B7-35 (3 wt.), ocummnorpadst C1-64A (3 wir.), C1-75, usmepurenu E4-7,
E9-4
343 yueGHO-aAMUHUCTPATUBHBIN KOPITyC. YueOHO-BCIIOMOTaTeIbHas

4 AynuTopus 1Ui XpaHEeHUs U PEMOHTa 000pYA0BaHUS

2 KOMIbIOTEPA, IPUHTED, CKAHEP, 5 MECT

8. METOAUYECKHUE MATEPHWAJIBI IO AUCHHUIIJIMHE (MOAYJIIO)

Meroaudeckoe odecrieueHre TUCHUIUIMHBI IPUBEICHO B IPHIIOKEHUHU K paboueil mporpaMMe JUCLMIUIMHEL (CM. TOKYMEHT
"Meronuueckue yka3zaHus 10 AUCHMILINHE "TexXHOIorn4eckue nponecchl HAaHOJIEKTPOHUKU ).

MoanucaHo 3aBeayowmm Kadenpbl ®rboy BO "PrPTY", PIPTY, JlutBuHoB Bnagnmmp eopruesny
23.11.2022 14:45 (MSK), MpocTas noanucb
HaxxmuTe, nox-Ta, Ha "MoanvcaHo 3aBeayowmM..."

MoanucaHo 3aBeaywuM Bbinyckatowei kacdeapbl ®r60Y BO "PIPTY", PIPTY, CepebpsikoB AHapel EBreHbeBuY, 3amMectutenb 3aBeaytollero kadeapon
05.12.2022 09:57 (MSK), Mpocras noanucb

MoanucaHo npopekTopom no YP ®re0y BO "PIrPTY", PIPTY, Kopsuko Anekcelt Bauecnasosud, MpopekTop no yuebHoi paboTte
05.12.2022 16:41 (MSK), MpocTtas nognuce




