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IMpakTuueckue 8 8 8 8
Wuas KoHTaKTHAsA 0,35 0,35 0,35 0,35
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Busuposanue PII/] a5t ucno/IHEHHsI B 04epeIHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronaenns B 2027-2028 yueOHOM ToAy Ha 3aceIannn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2027 r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay
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Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2029 1. Ne
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Busuposanue PII/] a5t ucno/iHeHNsI B 04epPeIHOM y4eOHOM roy

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronaenns B 2030-2031 yueGHOM roay Ha 3aceIaHnnu Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2030r. Ne

3aB. kadenpoit




1. IEJIX OCBOEHUA JUCHUILJIUMHBI (MOAY JISA)

1.1 | Llenbro OCBOSHHS AMCUMILIHHEL ABJsIETCS POpMUpOBaHUEe 0A30BbIX 3HAHUK M YMEHUI B 00JIACTH MaTepHaJIOB U CTPYKTYP
3JIEKTPOHMKH, CIIOCOOHBIX M3MEHATH CBOM CBOWCTBA IIPH 1IeJICHANIPABICHHOM BHEIIIHEM BO3/ICHCTBUY Ha HUX, B
cooTBeTcTBHH ¢ DenepanbHBIM rOCyAapCTBEHHBIM 00pa3oBaTelbHBIM CTAaHIAPTOM, (JOPMUPOBAHHE Y CTYIEHTOB
CIIOCOOHOCTH K JIOTHYECKOMY MBIIIICHHIO, aHATM3Y M BOCIPHATHIO HH(GOPMAIIHH, TOCPEICTBOM 00€CIeUEeHHS ITATIOB
(hopmupoBaHus KOMIIETEeHIINH, peaycMoTpeHHbIX @T'OC, B yacTH NpecTaBICHHBIX HIDKE 3HAHUH, yMEHHI U HABBIKOB.

1.2 | Bamaun:

1.3 | - bopmupoBanue QyHIAMEHTATBHBIX MPEACTABICHUN O (PU3NUECKON CYIIHOCTH MPOIECCOB, MPOTEKAOIINX B
HHTEJUICKTYaIbHBIX MaTepHalaX U CTPYKTYpaxX dJICKTPOHUKH IIPH LICICHATPABICHHOM BHEIIHEM BO3CHCTBUH HA HUX;

1.4 |- oby4enue pU3HIESCKIM IPUHIMIIAM PaOOTHI PsIIa AIEKTPOHHBIX YCTPOMCTB;

1.5]- bopmupoBaHUE HABBIKOB 0OOCHOBAHHOT'O BBIOOPA TEOPETHUYECKUX M AKCIIEPUMEHTAIBHBIX METO/IOB U CPEJICTB PELICHUS
cOpMYJIUPOBAHHBIX 33/1a4;

16]- Pa3BUTHUE HABBIKOB PCIICHUA NPAKTUIYCCKUX 3aJJaHUM HA OCHOBE HU3YYCHHOI'O TECOPETHUCCKOI'0 MaT€purajia,

1.7 | - popmupoBanue ymenuii 00pabOTKM U aHAIM3a PE3yNbTATOB PEIICHUS TEOPETUIECKUX 3aay;

1.8 | - pa3BuTHE CIIOCOOHOCTH MpE/UIAraTh HOBBIC HICH U MTOAXO/bI K PEIICHHUIO HHKEHEPHBIX 33134, OIPEACIISITh IYTH HX
pelIeHUs ¥ OlIeHHBATh 3 PEKTUBHOCTH CACTAHHOTO BBIOOPA.

1.9

2. MECTO JUCHHAIIIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJbHOM ITPOTPAMMBI

Huxi (pazgen) OIL: | b1.B.ZIB.01

2.1 | TpeGoBaHusl K NpeABAPUTEIbHOI MOATOTOBKE 00y4aKIIEr OCs

2.1.1 | MaremaTuka

2.1.2 | Metposnorusi, CTaHaapTH3alus U CepTUQUKALIUS

2.1.3 | Cratuctrueckas (pu3nKa 3JCKTPOHHBIX MPOLIECCOB

2.1.4| TeopeTHYEeCKHE OCHOBBI AIEKTPOTEXHUKU

2.1.5 | duznueckre OCHOBBI AIEKTPOHUKH

2.1.6 | O3HaKOMUTEbHAS TIPAKTHKA

2.1.7 | YueOHas npakTuka

2.1.8 | ®usuka

2.1.9| YueOHas npakTrka (03HAKOMHUTEIIbHAS)

2.1.10 | Xumus

2.2 | AncuuniMHbl (MOIYJIM) M MPAKTHKH, VISl KOTOPHIX OCBOEHUE JAHHOH AUCIHUILUIMHBI (MOIYJIs) HEOOXO0IHMO KaK
npeauecTBymolee:

2.2.1| Hayano-nccnemoBarenbckast padbora (4acts 2)

2.2.2 | [Ipou3BOACTBEHHAS IPAKTHKA

2.2.3| TeXHOMOrUs CUCTEM Ha KPHCTAILIC

2.2.4 | ®ynnaMeHTaIbHbIE OCHOBBI (PM3MKH HAHOCHCTEM U HAaHOTEXHOJIOI Ui

2.2.5 | BeimonHeHre | 3a1yTa BBITYCKHOH KBaTU(UKAMOHHONW paboThI

2.2.6 | [IpepauiuioMHas IpaKTUKa

3. KOMIETEHIIMHA OBYYAIOIIET OCSl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI U CLIUTIIMHBI
(MOJIY.JIST)

IIK-1: Cnoco0eH coBeplIeHCTBOBATH MPoLecChl H3MepeHnii MapaMeTPoB U MOAU(UKALUM CBOWCTB HAHOMATEPHAJIOB H
HAHOCTPYKTYP

IIK-1.1. MoaepHH3HpYeT cyLIecTBYIOIME H BHeAPsieT HOBbIe MeTOAbI H 000py10BaHUeE /11 H3MePEeHUii apaMeTpoB
HAHOMATEPHAJOB U HAHOCTPYKTYP

3HaTh

YMmern

Baagern

IIK-1.2. MoaepHH3HpYeT cyLIecTBYIOIME H BHeAPsieT HOBbIe Mpouecchl U 000pyAoBaHue 1151 MOAU(PUKALNYU CBOICTB
HAHOMATEPHAJIOB H HAHOCTPYKTYP




3HaTh
YMmerhb

Baagern

IIK-5: CnocoGeH pa3padaTbIBaTh TUIIOBbIE TeXHOI0rHYeCKHUe PoLecchl H 0CBAMBATHL HOBOE 000pPYy/10BaHUe

IIK-5.1. Pa3padaTbiBaeT TEXHOJI0THYECKHE NMPoLecchl M BHeAPSIeT UX B MPOU3BOACTBO U3/1eJINii MUKPO3JIeKTPOHUKH

3HaTh
YMmernb

Baagern

IIK-5.2. OcBauBaeT U BHeAPsIeT TEXHOJIOTHYeCKHE MPOLEeCCHl HA MPOU3BOACTBE U31eJIMil MHKPOIJIEKTPOHUKH

3HaTh
YMmernh

Baagern

IK-6: CnocodeH pa3padaTbIBaTh TEXHOJIOIMYECKHE MPOLECCHI M OCBAMBATH HOBOE 000PY/10BAHME, TEXHOJIOTHYECKYIO
OCHACTKY /ISl IPOM3BOJCTBA M3/1eJUH HAHOIIEKTPOHUKH

IIK-6.1. OcBauBaeT HOBbIE TEXHOJIOTHYECKHUE MPOLEeCCHl MPOU3BOACTBA U3/l HAHOYIEKTPOHUKHI

3HaTh
YMmern

Buaagern

MK-6.2. Opranusyet U NPOBOAUT IKCIEPUMEHTAJIbHbIE Pa0OTHI 10 0TPA0OTKe M BHEIPEHUIO HOBBIX MATEPHAJIOB,
TEXHOJIOTHYeCKUX MPOLECCOB U 000PYI0BAHMS MPOU3BOACTBA H3eJINil MUKPOJJIEKTP OHHKH

3HaTh
YMmern

Baagern

B pe3yiabTaTte ocBOeHMSI AUCHUTLIMHBI (MOAYJIs1) 00y4YaIOIIHUIics A0KEeH

3.1|3narh:

3.1.1 | ocHOBHBIC (U3NUECKHE SIBICHUS; OCHOBHBIC (DaKThI, 0a30BbIC KOHIICIIIUH U MOJICITN (PU3UKH UHTCIICKTyaTbHBIX
MaTEepHaJoB U CTPYKTYP; OCHOBHBIE XapaKTEPUCTHKH MaTEPHUAJIOB, UX MPUMEHEHUE B JIEMEHTAX AIIEKTPOHUKU U
HAHOBJICKTPOHUKH.

3.2| Ymern:

3.2.1 | mpuMeHsTh Ha IPAKTHKE OCHOBHBIE IPHEMBI M IPOrPaMMHBIE CPEeCTBA 00paOOTKU M NIPECTaBICHUS TaHHBIX B
COOTBETCTBHH C 3aj]ayei UCCIIeI0BaHUS XapaKTePUCTUK U NTapaMeTPOB HUHTEJUICKTyalIbHbIX MAaTEpHAIOB U CTPYKTYP.

3.3 | Biaagern:
3.3.1 | 6a30BBIMM HaBBIKAMH HKCIEPHUMEHTAIBLHOTO UCCIIEI0BAHUS IAPAMETPOB U XapPAKTEPUCTUK UHTEIIIEKTYalbHBIX
MaTepuasoB.
4. CTPYKTYPA U COAEPKAHUE JUCHUITJINHBI (MOAYJIS)
Kon HaunmenoBanue pasnenoB u Tem /Buf 3auatusi/ | Cemectp / | HacoB | Komneren- | Jluteparypa dopma
3aHATHSA Kvpc 1070 KOHTP 0Jist

Pa3nen 1. BBenenne

1.1 Beenenue /Tema/ 2 0 AHaTATHYECKUH
OoTYeT. DK3aMEH.

1.2 Beenenue. [Ipenmer QUCHUIUIMHBL U €€ 3a1a4H. 2 1 JI1.1 J11.2 DK3aMeH.
OCHOBHBIE 3Talbl Pa3BUTHS UHTENIEKTYalbHbIX JI1.3 J11.4
MaTepuaoB U CTPYKTYp B 3JEKTpOHUKe. /JIex/ J1.5J12.2
JI12.6 J12.8
315232354

9596 07




Paznen 2. Knaccudukanus HHTELIEKTYaTIbHBIX
MaTepHajIoB.

21 Knaccudukaius HHTEIICKTyalbHBIX AHanmuTrdeckui
Mmatepuanon. /Tema/ oT4eT. DK3aMeH.
2.2 Knaccudukaliys OCHOBHBIX THITOB JIL.1 J11.2 DK3aMeH.
HUHTEJUICKTyalIbHBIX MaTepuanoB OcoOeHHOCTH JI1.3
TBEPABIX TEJ, )KUIKOCTEH, )KUIIKUX KPUCTAIIIOB, JI1.5J12.1
HOJIUMEPOB, OMONOTUUECKUX CTPYKTYp. /JIex/ J12.2J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
215233 24
3536 27
2.3 Knaccudukanus nHTeIEKTyalIbHbIX JI1.1J11.2 KonrponbHast
matepuaios. /TIp/ J1.3 pabora.
JI1.5J12.1
J12.2J12.3
J12.4 J12.5
JI2.6 J12.7
J12.8
D132 33 24
2536 D7
2.4 Krnaccudukaiys 0CHOBHBIX THITOB JI1.1 J11.2 AHanmuTuyeckui
MHTEJUIEKTYaJIbHBIX MaTepuainoB. OcoOeHHOCTH J1.3 oT4eT. DK3aMeH.
TBEPIBIX TN, KUIKOCTEH, KUIKAX KPUCTAIIIOB, JI1.5J12.1
TTOJTUMEPOB, OUOIOrUYeCKUX CTPYKTYp. /Cp/ JI2.2 J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
2102233 54
2536 27
Pasnen 3. AKTHBHBIE TUITEKTPUKH.
3.1 AKTHBHBIE TANEKTpUKH. /Tema/ AHanuTHYe CKU
or4eT. DK3aMeH.
3.2 Krnaccudukanus akTHBHBIX AUDIIEKTPUKOB. JI1.1J11.2 DK3aMeH.
Cerneroanekrpuku. Knaccudukamms JI1.3
cerHeTodnekTpukoB. OCHOBHBIC cBOMCTBA. /JIek/ JI1.5712.2
J12.4 J12.6
J12.8
31023354
D526 37
3.3 MexaHU3M CIIOHTaHHOH MOJSPHU3ALIHH. JI1.1J11.2 DKk3aMeH.
IIpuMmeHeHne cerHeTOAIEKTPUKOB. JI1.3
IIbe30nnexrpuku. [TuposnnexTpuky. JI1.5J12.1
Onexrpetsl. /Jlex/ JI2.2 J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
21523354
3536 27
34 HccnenoBanue SBIEHUA 3IEKTPUIECKON JI1.1 J11.2 OrtueT 0
TIONIIPU3AIH B HHTEJUIEKTYaJIbHBIX MaTepHaiax JI1.3 nabopaTopHon
3eKTpOoHUKH. /J1ab/ JI1.5712.2 pabore. 3amura
J12.4 J12.6 nabopaTopHon
JI2.8J13.1 paboTsl.
JI3.2J13.3
J13.4
D132 33 24

3506 07




3.5

Knaccudukaiys akTHBHBIX AUDIICKTPUKOB.
CerneroanekTpuku. Knaccudukanus
CEerHeTodNNeKTpuKoB. OcHOBHBIE cBOMcTBa. /Cp/

JI1.1J11.2
JI1.3
JI1.5J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
012233 54
305 56 07

AHanuTHYEe CKUH
OTYeT. DK3aMEH.

3.6

H3y4enne cBOMCTB aKTHBHBIX JHAIIEKTPHKOB.
CerHeToaIeKTPUKY 1 00TaCTH UX MIPUMEHE-HUS B
anektpoHuke. /J1ab/

JI1.1J11.2
JI1.3
JI1.5J12.1
JI2.2 J12.3
J12.4 J12.5
JI2.6 JI12.7
JI2.8J13.1
JI3.2J13.3
J13.4
31323354
0556 07

Otuer o
nabopaTopHOn
pabore. 3amuTa
nabopaTopHOi
paboTsl.

3.7

AxTHBHBIE TANeKTpUKH. /TIp/

JI1.1J11.2
JI1.3
JI1.5J12.1
J12.3 J12.5
J12.7 J12.8
010302033 24
95096 07

Konrponbhas
pabora.

3.8

M3ydenne cBOMCTB aKTUBHBIX JUIJIEKTPUKOB.
TIbe30n5IeKTPUKY U 00JIACTH UX TIPUMEHEHHS B
IeKTpoHuKe. /J1ab/

JI1.1J11.2
JI1.3
J1.5J12.2
J12.4J12.6
J12.8J13.1
JI3.2J13.3
JI3.4
21323354
0506 07

Ortyer o
nabopaTopHon
pabore. 3amuTa
nabopatopHon
paboThI.

3.9

MexaHN3M CIIOHTaHHOI! MONIAPH3AIHH.
IprMeHeHNE CeTHETOANEKTPHKOB.
IIve30anexrpuxu. [uposnexTpuku.
Onexrpetsl. /Cp/

JI1.1J11.2
JI1.3
JI1.5J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
0123233 54
35 56 07

AHanuTHye KU
OTYeT. DK3aMEH.

Paznen 4. MaruuTHbIe MaTepHAaJIbl.

4.1

MarnutHbie Matepuansl. /Tema/

AHanuTHyeCKui
OTYeT. DK3aMEH.

4.2

MarnutHblie pe3oHaHChl. MarHUTHBIE MOMEHTBI
aTOMOB. J/[MaMarHeTUky, napaMarHeTHKY.
HamarnnueHHOCTh, MarHUTHAS IPOHUIIAEM OCTb.
MarnuTHOe ynopsigoueHue. /Jlex/

JI1.1 J11.2
J1.3
JI1.5J12.1
J12.2J12.4
J12.6 J12.8
010233 54
35056 97

DK3aMeH.

4.3

CrnonTaHHast HaMarHuyeHHoctb. OOMeHHOe
B3anMoeiicTBre. CIIMHOBEIE BOJIHEL.
®deppoMarHeTHKH, aHTH(EPPOMArHETHKHY,
(dheppumarnetuku. JloMeHHas CTpYKTypa,
MeXaHU3Mbl HAMarHUYUBaHUs, rucrepesuc. /Jlex/

JI1.1J11.2
JI1.3
JI1.5J12.1
J12.2 J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
0102033 54
9596 07

DK3aMeH.




4.4 MarnutHble pe3oHaHChl. MarHUTHBIE MOMEHTBI JIT.1J11.2 AHanmuTH9YeCKuit
aToMOB. J/[MaMarHeTUKH, MapaMarHeTHKY. JI1.3 oTYeT. DK3aMeH.
HamaranueHnocTs, MarHuTHast MPOHUIIAEMOCTb. JI1.5J12.1
MarnutHoe ynopsinoueHue. CrioHTaHHas J12.2J12.4
HaMarHU4eHHOCTh. /Cp/ JI2.6 J12.8

D132 33 24
2536 27
4.5 Maruutssie Marepuansl. /I1p/ JI1.1J11.2 KonTponbhas
J1.3 pabora.
JI1.5J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
JI2.8
2102233 54
2536 27

4.6 HccnenoBanue mapaMeTpoB U XapaKTEPUCTUK JI1.1J11.2 Oruer o
(heppOMarHUTHBIX MATEPHAJIOB B IEPEMEHHOM JI1.3 11a60paTOPHOIA
ANIEKTPOMArHUTHOM Tone. /J1ab/ JI1.5J12.1 pabore. 3amura

JI2.2 J12.3 nabopaTopHOM
JI2.4 J12.5 paboThI.
J12.6 J12.7

JI12.8J13.1

JI3.2J13.3

JI3.4
213233 24

2536 D7

4.7 HccnenoBanne napaMeTpoB U XapaKTEPUCTUK JI1.1J11.2 Oruer o

(dheppHuTOB Ha BHICOKMX YacToTax. /J1ab/ J1.3 nabopaTopHon
JI1.5J12.1 paborte. 3ammura
JI2.3 J12.5 nabopatopHon
J12.7 paboThI.
JI12.8J13.1
JI3.2J13.3
JI13.4
2102233 54
2536 27

4.8 OomenHoe B3aumoneiicTere. CIIMHOBBIE BOJIHBL. JI1.1JI1.2 | AHanuTHyeckuit
®deppoMarHeTHKH, aHTU(EPPOMArHeTHKH, JI1.3 oTYeT. DK3aMeH.
(deppumarnetuxu. JlomeHHas CTpyKTypa, JI1.5712.1
MEXaHU3Mbl HaMarHUUUBaHUs, rucrepesuc. /Cp/ J12.2J12.4

J12.6 J12.8
D132 33 24
2536 D7
Paspmen 5. Oco0eHHOCTH KHIKOT0 COCTOSTHUS
BellecTBa.

51 OCOOEHHOCTH KHUIKOT'O COCTOSHHS AHanmutnyeckui
Benlectsa. /Tema/ oT4eT. DK3aMeH.

5.2 JKunkocTb kak arperaTHOe COCTOSIHUE BEIECTBA. JI1.1J11.2 DK3aMeH.
Kaccudukarms sxuakocreil ¥ THIIOB JI1.3
MEXMOJIEKYISIPHBIX B3auMoJeiicTBrid. TermtoBoe JI1.5J12.1
JBIKEHHUE YaCTHILl B )KUAKOCTSX. KBaHTOBBIE JI2.2 J12.3
uakoctu. /Jlex/ J12.4 J12.5

J12.6 J12.7
JI2.8
2102233 54
2536 27

5.3 YKuaxocTs Kak arperaTHOE COCTOSIHUE BEIEeCTBa. JIT.1 J11.2 AHanuTr4yecKuit
Knaccudukanus *uaKocTei U TUIOB J1.3 oT4eT. DK3aMeH.
MEXMONeKyIspHbIX. /Cp/ JI1.5J12.1

J12.3 J12.5
J12.7 J12.8
D132 33 24

05056 07




Paznen 6. BemecTBa, coueraromue nopsiioK u
OecrnopsigoK.

6.1 BemectBa, coueTaromue NopsaoK u AHaNTUTHIECKUI
6ecniopsinok. /Tema/ oT4eT. DK3aMeH.
6.2 Knaccudukarys ClIoKHBIX CHCTEM, COYETAOIINX JIL.1 J11.2 DK3aMeH.
MOpSIIOK U Oecriopsaok. XKuakue KpucTaibl, JI1.3
COYCTAIOIINE CBOMCTBA YIOPSIAOYCHHBIX CUCTEM B JI1.5J12.1
OJTHUX HAIPABJICHUSIX CO CBOMCTBAMU JKUIKOCTEH — J12.2 J12.3
B IPYTUX HampaBleHUsX. /JIex/ J12.4 J12.5
J12.6 J12.7
J12.8
215233 24
3536 27
6.3 Bemecra, coueraromniyie nopsaoK U JI1.1 J11.2 Konrponbhas
6ecriopsiok. /TIp/ J1.3 pabora.
JI1.5J12.1
J12.2J12.3
J12.4 J12.5
JI2.6 J12.7
J12.8
D132 33 24
2536 D7
6.4 JKunkue KpucTasibl, COYETAIONINE CBOWCTBRA JI1.1 J11.2 AHanuTHYEeCKUI
YIOPSITOYEHHBIX CUCTEM B OJIHMX HAMPABJICHUSIX CO J1.3 oT4eT. DK3aMeH.
CBOWMCTBAMH XHUIKOCTEH — B JPYrux JI1.5J12.1
Hanpasienusx. /Cp/ JI2.3 J12.5
J12.7 J12.8
312233 54
3536 37
Pazgen 7. HeynopsizoueHHble TBepAble TeJia.
7.1 Heynopsnouennsle TBepable Tena. /Tema/ AHanuTn4eckuit
oT4eT. DK3aMeH.
7.2 HeymnopsinoueHHbie crucTeMbl, OJIMKHUN U AaTbHUAN JI1.1J11.2 DK3aMeH.
nopsinok. HeynopsiioueHHble CTPYKTYpBI: J1.3
JWDIICKTpHYeckue crekna. /JIex/ JI1.5712.2
J12.4 J12.5
J12.6 J12.8
215233 54
3536 37
7.3 AmopdHbie MeTaibl, aMmopdHbIC JI.1 J11.2 DK3aMeH.
TIONTYTIPOBOTHUKH, METAJUTMYECKUE CTEKJIA, JI1.3
CIIMHOBKIC CTEKIIA, JKUIKOCTH. /JIeK/ JI1.5J12.1
JI2.2 J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
D132 33 D4
3536 37
7.4 Heynopsnouennsle TBepable Tena. /IIp/ JI1.1J11.2 KonrponbHas
J1.3 pa0ora.
JI1.5J12.2
J12.4 J12.5
J12.6 J12.8
312233 54
D526 37
7.5 HeynopsinoueHHbIe cHCTEMBI, ONMMKHUN U TATBHUN JI1.1JI1.2 | AHanuTHyeckuit
nopsiok. HeynopsiioueHnsle CTpyKTyphl: J1.3 oT4eT. DK3aMeH.
JUIJIEKTPUYECKHE CTEKIIa, aMOp(HbIE METaILIbI, JI1.5712.2
aMop(HbIE OIYIIPOBOJAHUKH, METAJUINIECKHE J12.4 J12.5
crekna. /Cp/ J12.6 J12.8
D132 33 24

305056 07




Paznen 8. Buonosumeps! U skuBasi MaTepusl.

8.1

Buononumeps! u xxuBas Marepus. /Tema/

AnanuTuyeckui
OTUeT. DK3aMCH.

8.2

Oco0o0e MecTo GHOIOIUMEPOB U XKUBOI MaTepUU
cpeny HemnepHoandecKux cucreM. /Jlex/

JI1.1J11.2
J1.3
JI1.5J12.2
J12.4 J12.6
J12.8
31323354
05 56 07

DK3aMeH.

8.3

Oco60e MecTo OHOMOIMMEPOB H KHBOM MaTepUH
cpenu Henepuomuueckux cucrem. /Cp/

JI1.1J11.2
JI1.3
JI1.5J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
010233 54
305 56 07

AHanuTHYC KU
OTYeT. DK3aMeH.

Paznen 9. Hanomarepua/ibl H HAHOTEXHOJIOTHH.

9.1

Hanomarepwuassl 1 HaHOTexHONOrMH. /Tema/

AHanuTHye KU
OoTYeT. DK3aMEH.

9.2

Posnb cBOOOIHBIX ¥ BHYTPEHHHUX MTOBEPXHOCTEH.
Ksanrossle 3¢ dexts. Marepuansl co
CIeUAIbHBIMA MEXaHIUYEeCKIMU

cBoiicrBamu. /JIex/

0,5

JI1.1 JI1.2
J1.3
J1.5J12.2
J12.4J12.6
J12.8
0102033 54
35056 97

DK3aMeH.

9.3

WuremiekTyanbHble MaTepuaibl. [lepceKTHBEI 1
TEHACHIMU Pa3pabOTKH COBPEMEHHBIX TEXHOIOTHIA
U mMarepuanos. /Jlex/

0,5

JI1.1J11.2
JI1.3
JI1.5J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
01030233 54
9596 07

DK3aMeH.

9.4

Hanomatepuaisl 1 HanotexHonoruu. /Ip/

JI1.1J11.2
JI1.3
JI1.5J12.1
J12.3J12.5
J12.8
0123233 54
30556 07

KonrponbHas
pabora.

9.5

HaHOKOMITO3UIIMOHHBIE, HAHOITOPUCTHIE U
(byHKIMOHATIBHBIC MaTepHaIbl. MaTepHasl co
ClIeHATbHBIMU MEXaHUYECKAMU CBOWCTBAMH.
WNuremnexryanbHeie Matepuasl. /Cp/

JI1.1J11.2
JI1.3
JI1.5J12.1
JI2.2 J12.3
J12.4 J12.5
J12.6 J12.7
J12.8
010233 54
35 56 07

AHanuTHYE CKUH
OTYeT. DK3aMEH.

Pa3nen 10. 3akiiouenne.

10.1

3akmrouenue. /Tema/

AHanuTHYECKUH
OTYeT. DK3aMEH.




10.2 3akmtoueHue. O000IIEHIEe COBPEMEHHBIX 2 1 JI1.1 J11.2 DK3aMeH.
JOCTHXKCHHUH M aHAJIN3 MPOOJIeM B 00JIaCTH JI1.3
HHTEJJIEKTyalbHbIX MaTEPHAJIOB B JI1.5J12.2
anekTpoHuke. /Jlex/ J2.3J12.4

J12.6 J12.8
213233 24
2536 37
Paznen 11. [loaroroBka Kk arrecTanMu, MHAs
KOHTAaKTHas padoTa

11.1 TloaroroBka k arTecTaluy, UHas KOHTaAKTHas 2 0
pabora /Tema/

11.2 IToaroroBka k 3k3aMeHy /OK3aMeH/ 2 44,65 JI1.1J11.2 KonrponbHeie

JI1.3 BONPOCHI.
JI1.5J12.2
J12.4 J12.6
J12.8
013233 24
3536 37
11.3 Koncynperanus nepen sx3amenom /Kue/ 2 2
11.4 ITpuem sx3amena /UKP/ 2 0,35 Kontponbabie
BOIPOCHI.

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIIUITJIMHE (MOJY JIIO)

OrneHoYHbIe MaTepHaITbl IPHUBEACHBI B IPIJIOKEHUH K pabouei mporpaMMe TUCHUILIMHEI (CM. TOKyMeHT "OIeHOYHBIEe MaTepHaIbI
o aucuuiuinHae "MHTeIeKTyalbHbIe MATEPUANIBI U CTPYKTYPBI B AJIeKTpoHuKe"").

6. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHWE JUCIUIIJIMHBI (MO Y JIS)

6.1. Pexomennyemasi 1urepatrypa

6.1.1. OcHoBHas1 JIUTepaTypa

Ne ABTOpBI, COCTaBUTENIN 3arnaBue WspatenscrBo, | Kommuecto/
roj Ha3BaHue ObC
JI1.1 | Mapkos B. @., Marepuainbl COBpEMEHHOM 3JIEKTPOHUKH : yueOHOE TToco0ue ExarepunOypr: |978-5-7996-
MyxamemssiHoB X. H., Ypanbckuit 1186-6,
Mackaesa JI. H., (benepanbHbIit http://www.ipr
Mapxoga B. ®@. YHUBEPCHUTET, bookshop.ru/6
3bC ACB, 9626.html
2014, 272 c.
JI1.2 | Buxpos C. IL., MarepuanoBeneHue : yuebHoe rmocodue Caparos: 978-5-4487-
Xonomuna T. A. BysoBckoe 0361-4,
obpa3oBaHnue, http://www.ipr
2019, 147 c. bookshop.ru/7
9644.html
JI1.3 | Tumodees 1. A. DIEKTPOTEXHUUECKUE MATEPHAIIBI U U3ICITUS CaHkT- 978-5-8114-
IerepOypr: 1304-1,
Jlans, 2021, 272 | https://e.lanbo
c. ok.com/book/1
68409
JI1.4 | Copokun B. C., AXTHBHBIC TUAJIEKTPUKH, MATHUTHBIC MATEPUAIIBI, JIEMECHThI CaHkT- 978-5-507-
Awntunos b. J1., AJIEKTPOHHOM TEXHHKH. ITerepOypr: 44648-3,
Jlazapesa H. II. Jlanb, 2022, 380 | https://e.lanbo
c. ok.com/book/2
38514
JI1.5 |TopaeesaJI. C., Tunn> | Marepuanosenenue: B 2 4. Y. 1 : yueOGHOe ocobue Kpacnospck: ,
C. B., Haymos C. b. Cuol'Y um. https://e.lanbo

akajemMuka M.
®. PemeTHéBa,
2023, 76 c.

ok.com/book/4
00580

6.1.2. lonojHuTeIbHAS JIUTEPATYypa




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
J12.1 | Crapony6ues FO. H. MarHuToMsrKiue MaTepHalbl : SHIIMKIONCANICCKUN CII0Baph- Mockaa: 978-5-94836-
CIpaBOYHHK TexHocdepa, 259-5,

2011, 664 c. http://www.ipr
bookshop.ru/l
2727.html

J12.2 | Amupos U. 1., HanorexHomoruu B aeKTpoHuke-3.1 Mocksa: 978-5-94836-
AptamonoBa E. A., TexHochepa, 423-0,
Bamamos A. T, 2016, 480 c. http://www.ipr
Bapaymkun B. B., bookshop.ru/5
Benos A. H., Becrianos 8864.html

B. A., boGpuneuknii U.
., boprapat H. 1.,
Bepuep B. JI., Bonkos
P. JI., I'aBpuiios C. A.,
lammepun B. A.,
I'epacumenxo A. O.,
TonumankoB A. A.,
Tlopbauesuu A. A.,
I'pomos A. I'., lroxeB
H. A., Eropxun B. U.,
3Be3nuH A. K.,
3emisikoB B. E.,
Kumrok E. I1.,
Kmrounukos A. C.,
Kpacaukos I'. 4.,
Kpacrokos A. C.,
Kpynkuna T. 1O.,
Kysnenos A. E.,
JlaBpos U. B., JIeGenen
E. A., Jlykuues B. @.,
Masypxun H. C.,
Mopozos P. A,
Hesonun B. K., ITnuc
B. U., ITnoxoB . U.,
Iloaraeuxuii B. M.,
TTonkos A. @., ITonio
A U, yrpa M. T,
Pomnn B. M.,
Pymsunes A. B.,
Casenne M. C.,
Caypos A. H.,
Caerinunsbiii B. A.,
Cenumes C. B.,
Cumubun M. B.,
Conubliikus A. B.,
CremnkoBckuii A. JI.,
Tepemenxko C. A.,
Tumomenkos B. I1.,
Tumomenkos C. I1.,
Yamneirus E. 1O.,
Yamieirus 1O, A,
Yunenkos M. 1O.,
[esskos B. ., IOpos
A. C., SxoBneB B. b.,
SxoBnesa E. H.,
Yammeirus 0. A.




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

JI2.3 | Hxaiinc IPBuc, VYcnexyu HAaHOMHKEHEPHH : AJIEKTPOHHUKA, MaTePHAIbl, CTPYKTYPHI Mockaa: 978-5-94836-
Ymbepro Tepponec, TexHocdepa, 292-2,
Maypucuo Tepposrec, 2011, 512 c. http://www.ipr
Katepuna dykatu, M. bookshop.ru/5
Monuna-Anmaperyiis, 8869.html
Jx. Jlmoitn, P. Xomn,

A. Teiin, Kpucrod
Boantu, Ix. d3Buc,
Han Bonr, Baur Ken,
Kuanseit XKao, [xon
Kanuunram, Ponbg
Kpyk, Jx. Xuken,
HaBun Puuapac, A.
Ocb6opu, [daBuc Ix.,
Tomncon M., I'paxos
A.E.

J12.4 | Buxpos C. IL, CBolicTBa ¥ IPUMEHEHHE METAILIOB U MOIYIPOBOAHUKOB : Capatos: 978-5-4487-

Xonomuna T. A. yuebHoe mocobue BysoBckoe 0365-2,
obpasoBanue, http://www.ipr
2019, 80 c. bookshop.ru/7
9791.html

JI2.5 | AiiBazoB A.A., HeymopsimoueHHbIC ONTYIPOBOAHUKY : Yueb.mocodue st By30B M.MDBU:Beicur. |5-7046-0142-
Bynarsu B.T'., Buxpos mK., 1995, 352¢. |1, 1
C.IL., Ilonos A.M.

JI12.6 |Bonmapenko I'.T"., MarepuanoBeneHue : yue0. /uisi OakaiaBpoB M.: Opaiir, 978-5-9916-
KabGanosa T.A., 2013, 359c¢. 2843-3, 1
Pri6anko B.B.

J12.7 |mon pen. B.C. I'ypoBa, | HanomaTtepuaiisl 1 MeTOIBI UX HccheaoBanus. [uk gexumit Psizans, 2010, 978-5-7722-
C.I1. Buxposa; Bceepoccuiickoi KobI-CeMHUHApa JUIsl CTYACHTOB, aCTUPAHTOB U 256¢. 0288-3, 1
PI'PTY; ®u3.-TexH.MH- | MOJOABIX YUEHBIX IO HampasieHuto "Hanomarepuamnsr"

T uM. A. ©. Modode
PAH
JI2.8 | Xonomuna T.A., CBolicTBa ¥ MPUMEHEHHE JUAICKTPUKOB U MAarHUTHBIX Ps3ans: PULL ,
3y6koB M.B. MarepuaoB: yueb. mocobue : YuebHoe mocobue PI'PTY, 2023, | https://elib.rsre
u.ru/ebs/downl
0ad/3826
6.1.3. Meroanueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsnparenscrBo, | Kommuectso/
roj Ha3Banue DbC

JI3.1 | ABaueB A.Il., DU3NKO-XUMUYECKHE OCHOBBI TEXHOJIOIMUECKUX MPOLIECCOB Pazann: PUL] ,

Bopo6seBa 10.B., MUKPO- U HaHOBJIeKTpoHuKH. Y.1 : MeToauueckue yka3aHus PI'PTY, 2011, |[https://elib.rsre
Mumrycrus B.I'., u.ru/ebs/downl
®omun I1.A. 0ad/965

JI3.2 | Manwuenko C.H., Martepuansl 1 KOMIIOHEHTBI paH03JIEKTPOHHBIX CPEACTB : Pszans, 2012, 1
Mumycrun B.T, METOJI. yKa3. K Jiab. paboram 84 c.

Tumodeer B.H.
JI3.3 | Aauer A.II., 3yOkoB TexHomorns MaTepHUajIoB AIEKTPOHHOM TEXHUKH : METOM. yKa3. K Ps3ann, 2012, 1

M.B., Koctprokos
C.A., Mumyctun B.I'.

nab. paboram

22 c.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
YOI HazBanue DbC

JI3.4 | Manpuenko C.U., HccnenoBanue cBOMCTB (eppOMArHUTHBIX MATEPHAIIOB : METO/I. Ps3ann, 2013, 1
Mumyctus B.T'., yKa3. Kk 1ab. pabore 16¢.
Xomomuna T.A.

6.2. [Tepeuenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHO# ceTn "WHTepHeT"

21 Caiit kadenpsl MUKpO- 1 HaHOAJIEKTpOHUKU PTPTY:

32 | Cucrema aucranionHoro ooyueruss ®I'50Y BO «PTPTY», pexuM gocTyma 1o napoiro:

33 | EnuHOe OKHO IOCTYIIa K 00pa3oBaTENILHBIM Pecypcam:

94 | Unrepuer YHuBepcutetr VHpopMaimoHHbIX TEXHOIOTHid:

35 OnexrpoHHO-OubIHoTeuHas cucrema «[PRbooks» [DnekrponHslii pecypc]. — Pexxum nocrymna: 1ocTym u3 KOpIopaTuBHOM
cet PTPTY — cBoOOMHBIH, oCTyN U3 ceTi IHTEpPHET — 10 Tapoliio:

D6 | OnekTpoHHO-OMONHOTEYHAsI cCHCTeMa U3AaTeNbeTBa «JlaHb» [DNeKTPOHHBIH pecypc]. — Pexxum gocryna: goctyn u3
xopriopatuBHoii cetu PI'PTY — cBoOoansIi, gocTyn u3 cetd MHTEpHET — 10 Maposiio:

97 | Onexrponnas 6ubnuorexa PIPTY [DnekrponHslil pecypc]. — Pexxum nocryna: u3 kopnoparusHoii cetu PIPTY — o
Hapoiio:

6.3 Ilepeyens NPOrpaMMHOro odecrieyeHus U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 ITepeyeHb JIMIIEH3UOHHOTO U CBOOOHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecnevYeHnsi, B TOM YHCJIe
0TE€YeCTBEHHOr0 MPOU3BOACTBA

HanmeHnoBaHue Onucanue
OnepanuonHas cucteMa Windows Kommepueckas THLEH3Us
Kaspersky Endpoint Security Kommepueckast THIEH3HsT
Adobe Acrobat Reader Crobomnoe I1O
LibreOffice CeobomHoe 1O
Onepanuonnas cucrema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouro
CrnpaBO4HO-TIPaBOBAsI CHCTEMA Kommepueckas THLIEH3Hs
«KoncynprantIlirocy
NI LabView Jlunensust 11t 00pa30BaTENbHBIX YUPEIKACHHUIM

6.3.2 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOY JIS)

341 yyeGHO-aIMHHUACTPATHBHBIN KOpIyc. YueOHas jabopaTopus, OCHAIlEHHAas

71a00paTOPHBIM 000PYI0BAHHEM

1 CTOJBI JTabopaTopHbie (22 IMIT.), T0CKa MarHUTHO-MapKEpHAas, SKpaH HACTCHHBIH, 5 KOMIIBIOTEPOB ,050k utanus BUIT-
01 0(3 wrr.), BonbT™MeTpsl B7-21A (3 wr.),B7-21,B7-35 (3 wir.), octmnorpagsr C1-64A (3 mr.), C1-75,

uzmepurenu E4-7, E9-4

343 y4eOHO-aIMHHUCTPATHBHBIH KOPIYC. Y4eOHO-BCIIOMOraTelIbHas
2 Aynuropust st XpaHEHUS] 1 PEMOHTa 000PYA0BaHHS
2 KOMITbIOTEpPa, IPUHTEP, CKaHEep, 5 MeCT

42 yueOHO-aIMUHUCTPATUBHBIN KopIryc. YueOHas Jsaboparopus 24 Mecta, MyinpTHMenua npoekrop Ben QMPS575, nocka
3 MarHUTHO-MapKepHas, 3 KOMIbIOTepa, 3 U3MepUTenbHbIX npudopa NanoEducator, ycTpolHcTBO 3aTOUKU/TPABIEHUS
30H10B, 2 cnekrpomerpa CD-26,8onpT™MeTpsl B7-21 A(3mt.)

8. METOAUWYECKHME MATEPHUAJIBI IO JUCHUIIVIMHE (MOY JIIO)

Meroanueckoe obecreueHne TUCHHUIUTAHEI IPUBEICHO B IPHIIOKEHHHU K padodeil mporpaMMe TUCHUIUTAHEL (CM. TOKYMEHT
"MeTtoauuecKie yka3zaHus Mo AUCHUIUIHHE "HHTeNNeKTyanbHble MaTepUalIbl U CTPYKTYPBI B AJIEKTpOHUKE"").

OnepaTtop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

NnoANNCAHO ®reoy BO "PrPTY", PrPTY, JIntBnHos Bnagumup 07.07.26 14:54 (MSK) Mpocras noanuco
3ABEAYIOLLMM leoprueBuny, 3aBeaytowmii kadeaport MH3J

KA®E/PbI

noanncAHO ®reoy BO "PrPTy", PrPTY, /iutenHos Bnagnmmp 07.07.26 14:54 (MSK) MNpocTas nognucb
3ABEAYHOLLMM [eopruesuny, 3aBeaytowmii kadeaport MH3J1
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