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YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET
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COI'JTACOBAHO YTBEPXIAIO
3aB. BEIMYCKAIOIICH Kadeaphl

MarepuajioBeaenue

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO03JIEKTPOHUKH
Y4eOHblii man 12.03.04_24_00.plx
12.03.04 buoTexHUYEeCKHE CHCTEMBI  TEXHOIOTUHI
Kpanuduxanus O6akanaBp
dopma 00yueHHS o4Hast
O061mas TpyIoeMKOCTh 33ET

Pacnpeuenelme YacoB JUCHUILIMHBI 10 ceMecCTpaM

Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit I PIT I PIl
Jlexiyn 24 24 24 24
JlaGopaTopHsble 16 16 16 16
[IpakTuueckue 8 8 8 8
Mnas koHTaKTHAsA 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 48,25 | 48,25 | 48,25 | 48,25
KonrakrHast pabora 48,25 | 48,25 | 48,25 | 48,25
Cam. pabora 51 51 51 51
Yacel Ha KOHTPOJIb 8,75 |[8,75 8,75 |8,75
Hroro 108 108 108 108

r. Psa3ans



[Iporpammy cocraBui(u):

0. @.-m..H., npop., Xonomuna Tamvana Anopeesna,x.m.u., doyenm, 3y6Ko6 Muxaun Braoumuposuu

Pabouas nporpamMma JUCIUIITHHBL

MarepuanoBeaeHue

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

®I'OC BO - 6akanaBpuaT 1o HanpasieHHi0 moaroToBku 12.03.04 BruorexHn4eckue CUCTEMbI U TEXHOIOTUH (TIprKa3 MUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 950)

COCTaBJICHAa HA OCHOBAHUH Y4eOHOTrO IIaHa:
12.03.04 brioTeXxHUYECKHUE CHCTEMBI M TEXHOJIOTHH

YTBEPKIECHHOIO y4EHBIM COBETOM By3a 0T 26.01.2024 npotokon Ne 8.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokon ot 29.05.2024r. Ne 9
Cpok gevictBus nporpaMmsl: 2024-2029 yu.r.
3aB. kadenapoii JlutsunoB Brnagumup I'eopruesuy



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

PaGouas mporpamma rnepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucronaenns B 2025-2026 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2025r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
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 i 0100peHa UTst
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 | Llenbro 0CBOSHHS AMCUMILTHHEL ABJsieTCs GOpMUpOBaHKE 0A30BBIX 3HAHMK U YMEHUI1 B 00J1aCTH MaTepUaIOBE/ICHUS B
cootBeTcTBHU ¢ DesepanbHbIM TOCyIapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM, (HOPMHUPOBAHKE Y CTYICHTOB
CIIOCOOHOCTH K JIOTHYECKOMY MBIIIICHHIO, aHATIM3Y M BOCIIPHATHIO HH(OpMaIHH, (GOPMUPOBaHHE HABBIKOB HHXKEHEPHOM
paboThI, MOCPEICTBOM O0ECIICUCHHsI ATaroB (POPMHUPOBAHHUS KOMIETEHIMH, penxycMotpeHHbix ®T'OC, B yactu
MIPEJICTaBIEHHBIX HIDKE 3HAHUM, YMEHUN U HABBIKOB.

1.2 | Bamaun:

1.3 | oOyueHne npesacTaBiIeHUIM 0 GPU3NYECKOH CYLIHOCTH MPOLECCOB, IPOTEKAMOIHX B NPOBOJHUKOBBIX, AUICKTPHICCKHX,
HOJTYIPOBOJHUKOBBIX M MAaTHUTHBIX MaTepHalax IIPU UCIIONb30BAHUN UX B OMOMEIMIMHCKON TEXHHUKE U
IpUOOPOCTPOCHUH;

1.4 | 0Oy4eHue mpencraBaeHus M 00 OCHOBHBIX TPEOOBaHHUSX, PEABSBISEMBIX K PA3IMIHBIM IPyIIaM (YHKIHOHATBHBIX H
KOHCTPYKIMOHHBIX MaTePHAIIOB, & TAKXKE OCOOCHHOCTSIX IIPUMEHEHHS Pa3HBIX TPyl MATEPUATIOB B OHOMEUIMHCKOM
TEXHUKE M IPUOOPOCTPOCHNUH;

1.5 | o6yuenue Gpu3nuecKuM NpUHIUIAM PaObOThl HEKOTOPBIX 3JIEKTPOHHBIX YCTPOUCTB;

1.6 | o0y4eHue HaBBIKAM UCCIIEOBATEIILCKON U HHKEHEPHOH padoThI,

1.7 | o6yuenue MeTonaM 0OpabOTKU U aHaNIU3a PE3yIbTaTOB J1Ia0OPATOPHBIX AKCIEPHMEHTOB.

1.8

2. MECTO JIJMCOUILJIMHBI (MOJY.JIST) B CTPYKTYPE OGPA3OBATEJILHOM ITPOTPAMMBI

Hwka (pazgen) OI1: |

2.1| TpeGoBaHuS K MpeIBAPUTEILHOI IIOATOTOBKE 00yJAIOIMIerocs:

2.1.1| dusuka

2.1.2 | Xumus

2.1.3 | O3HakoMHuTEIbHAs IPAaKTHKA (4acThb 1)

2.2 | AncuuniMHbl (MOIYJIM) M MPAKTHKH, JUISI KOTOPHIX OCBOEHHUE JAHHOM AUCHUILUIMHBI (MOIYJIs1) HEOOXOIUMO KaK
npeuecTBYoIee:

2.2.1 | Buonorus 4enoBeKa M dKUBOTHBIX

2.2.2 | Mexanunka

2.2.3 | MukpormpoleccopHas TeXHUKA

2.2.4| DAEKTPOHMKA U MUKPOAJIEKTPOHHUKA

2.2.5| Hayano-uccnenoBarenbckas paboTa

2.2.6 | [TpousBoACTBEHHAS IPAKTHKA

2.2.7 | TloaroToBka K mpoLeaype 3allluThl U 3alIUTa BHITYCKHON KBATH(HUKAIIMOHHON PabOThI

2.2.8 | [IpepauIuioMHas MpaKTUKa

3. KOMIIETEHLIMY OBYYAIOIIETOCsl, POPMUPYEMBIE B PE3Y.JIbTATE OCBOEHUSI TN CLIATIIMHBI
(MOJYJIST)

OIIK-1: CnocoGeH NpUMEHATh eCTECTBEHHOHAYYHbIE M 001leM H:KeHEPHbIe 3HAHHUS, METObl MATEeMATHYECKOI0 AHAJIN3a U
MOJeJIMPOBAHMS B HH:KEHEPHOIi 1esITeJIbHOCTH, CBSI3AHHOI ¢ pa3padoTKoii, MPOeKTHPOBAHNEM, KOHCTPYHPOBAHUEM,
TeXHOJIOTMSIMH MPOU3BOJICTBA U IKCIIyaTALUU OHOTEXHHMYECKUX CHCTeM

OIIK-1.3. IlpuMeHsieT 00LIeHHKeHEPHbIe 3HAHUS B HH KEHEPHOI JesiTeJIbHOCTHU IS AHAJIU3Aa H IPOeKTHPOBAHUS
0MOTEeXHUYECKHX CHCTEeM, MeAUIIUHCKUX H3/1eIuil

3HaTh

Oco0eHHOCTH IPUMEHEHHST MHHOBAIMOHHBIX W BAPUATHBHBIX KOHIEHIIMH U MPUEMOB €CTECCTBEHHBIX HAYK B WHXKCHEPHOH JESITEILHOCTH
JUISL aHAJIM3a U IPOEKTUPOBAHUS OMOTEXHUYECKUX CUCTEM, MEUIIMHCKIX U3AeTHN

YMmerh

Hcnons3oBaTh MHHOBAIIMOHHBIE M BAPUATHUBHBIE KOHIICTIIIY U IPUEMBI €CTECTBEHHBIX HaYK B HHXCHEPHOU JNEeSTETbHOCTHU IS aHAIHN3a 1
MIPOCKTHPOBAHMS OMOTEXHUYECKHX CUCTEM, MEIUIIMHCKUX U3CIIH

Baagern

HaBbIkaMu COBEpIIIEHCTBOBAHMSI CBOSTO HAYYHOrO IMOTCHIIMATA B UHXKEHEPHOH JIEATEIIBHOCTH JUISl aHATTN3a Y TIPOCKTUPOBAHUS
OMOTEXHUYECKUX CHUCTEM, MEIUIIMHCKUX HU3IEINH

B pe3yibTaTte ocBOeHHMS TMCHUIIUHBI (MOAYJIs1) 00ydalommiicst 0KeH

3.1|3narn:

3.1.1| 6a30BbIC KOHIEMIUH U MOZETH 00IIel (GU3HUKH, KBAHTOBOW (DU3UKH, CTATHCTHUECKON (PU3UKH, XUMHUH, METPOJIOTHH.

3.2 | Ymersn:
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MMPUMCHATH Ha IMMPAKTUKE OCHOBHBIC IIPUEMEBI U IIPOrPaMMHBIC CPEJICTBA 06pa60TKI/I " ONpEACTAaBJICHUS JAHHBIX B
COOTBETCTBHH C 3a7a4eil HCCICIOBAHUS XapakTCPUCTUK U TapaMETPOB MaTCPUAJIOB, IPUMEHACMBIX B OHOTEXHUYECKIX
CHUCTEMAX U TCXHOJIOTI'UAX.

3.3

Baanern:

3.3.1

HavdaJIbHBIMU HaBBIKaMHU SKCINECPUMCEHTAJIBHOI'O UCCIICAOBAaHU NapaMETPOB U XapaKTECPUCTUK MaTCpHUajIoB, IPUMEHIACMBIX B
XUMHYECKON TEXHOJIOTHH.

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJINHBI (MOAYJIS)

Kon HaunmenoBanue pasnenoB u Tem /Buf 3anaTust/ | Cemectp / | HacoB | Kommneren- | Jlutepatypa ®opma
3AHATHSA Kvpc L0011 KOHTD 0JIst
Pa3gen 1. BBenenune. O0uue cBoiictpa
KOHCTPYKIIMOHHBIX MATEPHAJIOB M HX
Kaaccupukanus
1.1 Brenenne. O0mmue cBOICTBA KOHCTPYKIIMOHHBIX 4 0 AHanuTHye CKui
MaTepHaJioB 1 UX kiaccudukamms /Tema/ oTuéT. 3auéT.
1.2 Beenenne B nucnumiuny «MartepuaioBeeHAE. 4 2 OIlK-1.3-3 JI1.9JI11.5 3ayer.
OO0mue cBoWCTBAa KOHCTPYKIIMOHHBIX U1 OIIK-1.3-V | JI1.7J12.1J13.5
OHMOJIOTHYECKIX MATEPUAIIOB, UX OIIK-1.3-B | D152 33 54
kinaccuduranms. /Jlex/ 2556 37
Paznen 2. [IpoBonHNKOBbIE KOHCTPYKIHOHHBIE
MaTepHuasbl.
21 IIpoBOMHHKOBBIE KOHCTPYKIIHOHHBIE 4 0 AHaTUTHIECKUI
Matepuansl. /Tema/ oT4ér. 3a4ér.
2.2 IIpoBOgHHUKOBBIE KOHCTPYKIIMOHHBIE MAaTEPHAIIBL. 4 1 OIIK-1.3-3 JI1.9 3auér.
OcCo0eHHOCTH ANEKTPOPU3MICCKIX CBOKCTB. /JIek/ OIlK-1.3-Y JI1.7J12.1
OIIK-1.3-B | 212233 54
2536 37
2.3 JlrarpaMMbl COCTOSIHUS CIUTAaBOB. Teopus U 4 1 OIlK-1.3-3 JI1.9 3auér.
TEXHOJIOTHsl TEPMHUYECKOI 00pabOTKH CTalH, OIlK-1.3-Y JI1.7J12.1
XUMHKO-TepMHUYecKast oopadorka. /JIex/ OIIK-1.3-B | B1 2233 54
3536 27
2.4 Knaccudukaius u MapKHpOBKa CTaJeH. 4 2 OIlK-1.3-3 JI.3 3auér.
[IpuMeHeHNs METaIOB U CIUIaBOB HA OCHOBE OIIK-1.3-Y J1.7J12.1
Pa3JInYHBIX METAJJIOB B MEAUIIMHE U OIIK-1.3-B | D152 D23 54
npubopocrpoenun. /Jlex/ D556 07
25 HccnenoBanne 3aBUCHMOCTH 4 4 OIIK-1.3-3 JI1.2 J11.3 Otuér 0
3JICKTPOIPOBOTHOCTH POBOTHHUKOBBIX OIIK-1.3-Y | JI1.7J12.1J13.3 | nmaGopaTopHoii
MaTepHaJIOB 3JIEKTPOHHON TEXHUKHU OT OIlK-1.3-B JI3.4 pabore. 3amura
TEMIIEPATYPHI ¥ KOHLIEHTPALNH 2102233 24 | nabopaTopHOi
KOMITOHEHTOB. /J1a6/ D556 37 paboThI.
2.6 PacueT nuarpaMm cocTOSIHUS IBYXKOMITOHEHTHBIX 4 2 OIIK-1.3-3 JI1.3 Konrponbhas
CIUIaBOB MO KPHUBBIM oxiaxaeHus. /IIp/ OINK-1.3-Y | JI1.7J12.1J13.3 pabora.
OIIK-1.3-B J13.4
213233 24
2536 237
2.7 YrneponaHsle HAHOKOMIIO3UIIMOHHBIE MaTEPHAIIBI, 4 6 OIIK-1.3-3 JI1.3 Ananurndeckuit
npuMeHenue B Meauiuue. /Cp/ OIlK-1.3-Y JI1.7J12.1 oT4ér. 3a4ér.
OIIK-1.3-B | 212233 54
2536 07
2.8 DHAOMPOTE3bI MOKU3HEHHOT'O ¥ BPEMEHHOT O 4 6 OIlK-1.3-3 JI1.3 AnHanmuTrdeckuit
neicTBusl. bruogecTpykius MaTepuaos; OIlK-1.3-Y JI1.7J12.1 oT4ér. 3auér.
onommzanusa. /Cp/ OIIK-1.3-B | 212233 54
3536 97
Paznen 3. OcHoBHBbIE CBOIiCTBA U IPUMEHEHUeE
OmomMaTepuasoB.
3.1 OCHOBHBIC CBOWMCTBA M IPUMECHCHHE 4 0 AHanmuTnyeckui
ouomarepuainos. /Tema/ oT4ér. 3auér.
3.2 TpeboBaHus, MPeIbIBISCMbIC K MaTepUaiaM st 4 1 OIlK-1.3-3 JI1.6 JI1.5 3auér.
SHJIONPOTE3UPOBAHUS BHYTPECHHUX OpraHoB. /JIek/ OIlK-1.3-Y JI1.7J12.1
OIIK-1.3-B | D1 52 33 54
3536 27




3.3 DIEKTPOIPOBOJHOCT OPTaHOB U OHMOIOrMYECKUX 1 OIlK-1.3-3 JI1.6 JI1.5 3auér.
JKHIIKOCTEH; KIIETOYHAs OpraHeia Kak OIlK-1.3-Y JI1.7J12.1
KOMIapTMeHT. /JIex/ OIIK-1.3-B | 212233 54

3536 27

3.4 IIpupona nossipu3aluy KUBLIX TKaHEH. 1 OIlK-1.3-3 JI1.6 JI1.5 3auér.
MarHuTHbIE CBOHCTBA OMOJIOTMYECKHX OIlK-1.3-Y JI1.7J12.1
00BeKTOB. /JIex/ OIIK-1.3-B | 31352323 54

05036 07
35 IIpumenenune OuomarepuanaoB B Mexuuune. /JIex/ 1 OIIK-1.3-3 JI1.6 JI1.5 3ayér.
OIIK-1.3-Y J1.7J12.1
OIIK-1.3-B | D1 2223 54
2536 237

3.6 Hcnonb3oBaHrue CHHTETHYECKUX KIIEEB HA OCHOBE 8 OIIK-1.3-3 J1.5 AHanuTU4ecKui
[IMaHAKPWJIATOB U NOJINYPETAHOB AJIS OIIK-1.3-Y | JI1.7J12.1J13.6 | otuér. 3auéT.
repMeTH3aliy BHYTPEHHUX opraHos. /Cp/ OIIK-1.3-B JI3.1J13.2

213233 24
2536 37
Paznen 4. IuzjeKTpuyeckne MaTepualibl.

4.1 Juanekrpuyeckue marepuaisl. /Tema/ 0 AHanmuTnyeckui

oT4éT. 3auérT.

4.2 dusnyeckas IprUpoa ACKTPOIPOBOJHOCTH 2 OIlK-1.3-3 JI1.6 JI1.1 3auér.
nmuanektpukoB. [onspuzanus. /Jlex/ OIlK-1.3-Y JI1.7J12.1

OIIK-1.3-B | 212233 54
3536 27

4.3 duznueckrue MEXaHU3MBbI ¥ BUIIBI 2 OIIK-1.3-3 JI1.8 JI1.5 3ayér.
JUAJIEKTPUYECKHUX OTeph. [10HBbIIH OIlK-1.3-Y JI1.7J12.1
JU3IIEKTpUdecKuii cextp. /Jlex/ OIK-1.3-B | 31352323 54

95096 97
4.4 OnekTpuyecKas IPOYHOCTh TUIEKTPUKOB. /JIex/ 2 OIIK-1.3-3 JI1.4 JI1.5 3ayér.
OIIK-1.3-Y J1.7
OIIK-1.3-B | D1 22323 54
2536 37

4.5 IIpumeHeHne TUAIEKTPHUYECKIX MaTEPHUAJIOB B 2 OIIK-1.3-3 JI1.4 J11.5 3auér.

MeIUIHE 1 ipudopocTpoeHun. /Jlex/ OIlK-1.3-Y JI1.7
OIIK-1.3-B | D122 33 54
2536 27
4.6 M3mepeHue ynenbHbIX COPOTUBICHUN 4 OIlK-1.3-3 J1.2 Otuér o0
JWIIEKTPHIECKUX MaTepraioB. /J1ad/ OIIK-1.3-Y | JI1.7J12.1J13.7 | naGopaTtopHoii
OIlK-1.3-B JI3.8 pabore. 3amura
D152 3354 | nabopaTopHOii

3536 37 paboTsI.

4.7 M3MepeHne OTHOCUTENBHON TUAICKTPUUCCKON 4 OIlK-1.3-3 J1.2 Ot4ét 0
MPOHUIIAEMOCTH M TaHIeHCca yria OIIK-1.3-Y | JI1.7J12.1J13.1 | nabopaTopHOii
JIAIEKTPUYECKHUX MOTEPh AIEKTPOU3OIUPYIOIINX OIlK-1.3-B JI3.2 pabore. 3amura
MatepHaios. /J1ab/ 312233 34 | maboparopHoit

25026 37 paboTHI.

4.8 Pacuer ynenbHBIX CONPOTUBIEHUH TBEPIBIX U 2 OIIK-1.3-3 | JI1.7J12.1J13.7 | KoHTponbHas

ra3000pa3HbIX AUAIEKTPUKOB. /TIp/ OIIK-1.3-Y JI3.8 paborta.
OIIK-1.3-B | D1 2223 54
2536 237
4.9 Pacuer Tanrenca yria quaneKTpUYECKUX NOTEPh 2 OIIK-1.3-3 JI3.1 KonTponbhas
M30JIIUOHHBIX MaTepuainos. /IIp/ OINK-1.3-Y | D1 3233 54 pabora.
OIIK-1.3-B 2536 237
4.10 IIpumenenune OUoOAECTPYKPUPYEMBIX 11 OIIK-1.3-3 | JI1.7J12.1J13.8 | AHanuTHu4ecKuid
TIOJINYPETAHOB B INTACTUKE aHEBPU3M KPOBEHOCHBIX OIIK-1.3-Y JI3.2 or4ér. 3auéT.
cocynos. /Cp/ OIIK-1.3-B | D152 33 B4
2536 27
411 IIpuMmeHeHne cerHeTo- U MbE30UIEKTPUKOB B 4 OIIK-1.3-3 Ananmurnyeckuit
npubopocrpoeHnn U Meaunune. /Cp/ OIIK-1.3-Y | 51322324 oT4éT. 3auéT.
OIIK-1.3-B 2536 27

Pazges 5. MarHuTHbIe MaTepUAaJIbl.




5.1 MarnutHbie Matepuansl. /Tema/ 0 AHanmuTnyeckui
OT4ET. 3a4Er.
5.2 MaruutHbie MaTepuaibl. Kinaccudukanus Bemects 1 OIlK-1.3-3 J1.4 3auér.
M0 MarHUTHBIM CBOiicTBaM. OCHOBHAas KpUBas OIlK-1.3-Y JI1.7J12.1
HaMarHUYMBAHUS, ST ructTepesuca. /Jlex/ OIIK-1.3-B | 212233 54
3536 97

5.3 TIpupona dpeppomarseTnzMa, OOMEHHOE 1 OIlK-1.3-3 JI1.6 J11.4 3auér.
B3aumoeiicteie. OOpa3oBaHUE TOMEHHOU OIlK-1.3-Y JI1.7J12.1
CTPYKTYpBI. 3aBUCUMOCTh MarHUTHOH OIIK-1.3-B | 212233 54
MPOHUI[AEMOCTH CHIBHOMAarHUTHBIX MaTepHajIoB OT 3556 27
YacTOTHI U HATIPSDKEHHOCTH MarHUTHOT'O MOJIA,
temneparypbl. /Jlex/

5.4 Ilorepu sHEpruy B MarHUTHBIX Marepualax; Ha 1 OIlK-1.3-3 JI1.6 J11.4 3auér.
TUCTEPE3UC, BUXPEBBIE TOKHU, MTOCICCHCTBUE. OIIK-1.3-Y JI1.7J12.1
CnocoObl CHM)KEHUSI MATHUTHBIX TIOTEpb. /JIex/ OIIK-1.3-B | D122 323 54

2536 27

55 IIpuMmeHeHne pa3HBIX IPYII MarHUTHBIX 1 OIIK-1.3-3 JI1.6 J11.4 3auér.
MaTepHUajioB B MEIULIMHE U OIIK-1.3-Y JI1.7J12.1
npubopoctpoeHuH. /JIex/ OIIK-1.3-B | D152 33 54

2536 37

5.6 Hccnenoanne mapaMeTpoB U XapaKTEPUCTUK 4 OIIK-1.3-3 JI1.4 Otuét 0
(heppOMarHUTHBIX MAaTEPUAIIOB B IEPEMEHHOM OIIK-1.3-Y | JI1.7J12.1J13.8 | maGopaTopHOi
3JIEKTPOMArHUTHOM Toiie. /J1ab/ OIIK-1.3-B | O1 52 33 D4 | pabore. 3amura

9526 37 nabopaTopHon
paboTsl.

5.7 Pacuer MarHuTHBIX apameTpoB Marepuanos /IIp/ 2 OIlK-1.3-3 JI.5 Konrponbhas

OIIK-1.3-Y | JI1.7J12.1J13.8 paborta.
OIIK-1.3-B | 212233 54
25036 07

5.8 CHIIBHOMarHUTHBIE MaTEPUAIIBbI CO CHICIHATbHBIMU 16 OIlK-1.3-3 JI1.6 AHanutnyeckuit
CBOHCTBaMH, MPIMEHEHUE B MPUOOPOCTPOCHUH U OIIK-1.3-Y JI1.7J12.1 or4éT. 3auérT.
meauiHe. /Cp/ OIIK-1.3-B | D1 22 23 54

2536 27
Pa3gen 6. 3akimouenue IlepcneKTHBBI H
TeHJAeHIINH Pa3padoTKH COBPEMEHHBIX
MAaTepHAJIOB VISl MeIHIMHBI U
npudOpPoCTPOEeHUsl.

6.1 3aknroyenue [IepCrneKTUBBI ¥ TeHICHINH 0 AHaTUTHICCKUI
pa3pabOTKH COBPEMEHHBIX MAaTEPHAIIOB IS oTu€T. 3auéT.
MEIUIMHBL U TipubopocTpoenus. /Tema/

6.2 IlepcrieKTHBBI U TEHJECHIUH Pa3pabOTKU 2 OIlK-1.3-3 J1.1 3ayér.
COBPEMEHHBIX MaTEPHUAJIOB Il MEIUIUHEI 1 OIIK-1.3-Y JI1.7J12.1
npudopocrpoenust. /JIex/ OIIK-1.3-B | 212233 54

2536 37
Pazgea 7. IlpomexyTouHas aTTeCTALMA.

7.1 TloaroroBka k arTecTalym, MHask KOHTaAKTHAs 0
pabora. /Tema/

7.2 ITonrororka x 3auéty. /3auér/ 8,75 OIlK-1.3-3 JI1.6 J11.4 KonTtponbHbIe

OIlK-1.3-Y JI1.9 JI1.5 BOIPOCHI.
OIIK-1.3-B J1.7J12.1
0102033 54
2536 237
7.3 ITpuém 3auéra. /MKP/ 0,25 | OIIK-1.3-3 KonTponbHbie
OIIK-1.3-Y BOIPOCHL.
OIIK-1.3-B

5. OHEHOYHBIE MATEPHAJIBI ITO TUCITUIIJIMHE (MOJY JIIO)

O1eHOYHBIC MaTepUaIIbl TPUBEICHBI B IPUIIOKEHUH K pabouei mporpaMMe AUCHMILIAHBI (cM. TokyMeHT "MarepuanoBeneHue"").




6. YHAEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYHEHUE TUCIUIIJIMHBI (MOAY JIST)

6.1. Pexomennyemasi 1urepatrypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue W3zpatenscro, | Komuuecto/
oz Ha3BaHue ObC

JI1.1 | Xonomunua T.A. DNEKTPOHHBIE TIPOIIECCHI B TBEPIOM TeJIe : y4eO. mocooue st Mockga: 978-5-9912-

BY30B Topsgas muans- | 0764-5
Tenexom, 2019,
110c.; mpw.

JI1.2 | HoBukos U. JI., MarepuanoBenenne. KoHCTpyKIIMOHHBIE U IIEKTPOTEXHUIECKUE HoBocubupck: | 978-5-7782-
Mukapesa P. I1., MaTepHuaibl. MaTeprabl H SJIEMEHTHI JJICKTPOHHON TEXHUKH. HoBocubupckuit | 1479-8,
Pomanosa T. C. IpakTHKyM K J1a60paTOPHBIM paboTaM : yaeOHO-METOINYECKOE rocymapcrBenn | http://www.ipr

nocooue BIi bookshop.ru/4
TEXHUYICCKHI 5102.html
YHUBEPCHUTET,
2010, 56 c.

JI1.3 | Buxpos C.I1., MerTauisl ¥ CIJIaBbI: CBOMCTBA U IPUMEHEHHE : YUeOHOe Pszanb: PUL] ,

Xomomuna T.A. nocooue PIPTYVY, 2013, https://elib.rsre
u.ru/ebs/downl
oad/724

JI1.4 | Jlerocraes H. C. MarepHarbl 3JIeKTPOHHOIN TEXHUKH : yueOHoe Tocobue Tomck: 978-5-86889-

Tomckuit 679-8,
rocynapcrers | http://www.ipr
BIi bookshop.ru/7
YHUBEPCHUTET 2057.html
CHCTEM

YIIpaBICHUS 1

PanuodIeKTPOH

uku, 2014, 239

c.

JI1.5 | Xonomuna T.A., CBoiicTBa 1 IPUMEHEHHUE TUAIEKTPUKOB U MarHUTHBIX Ps3ans: PULL ,
3y6xoB M.B. MarepuaioB : YuebHoe mocodue PI'PTY, 2015, | https://elib.rsre

u.ru/ebs/downl
0ad/1301

JI1.6 | Mapkos B. @., Marepuainbl COBpEMEHHOM 3JIEKTPOHUKH : yueOHOE TocoOue ExarepunOypr: |978-5-7996-
MyxamemssiHoB X. H., Ypanbckuit 1186-6,
Mackaesa JI. H., (benepanbHbIit http://www.ipr
Mapkosa B. . YHUBEPCHUTET, bookshop.ru/6

3bC ACB, 9626.html
2014,272 c.

JI1.7 | Xonomuna T.A., CBolicTBa ¥ MPUMECHEHHE METAJIJIOB U CIUIABOB: y4el. mocoowue : Pszanb: PUL] ,

3y6koB M.B. VYuebHoe mocodue PI'PTYV, 2023, |[https://elib.rsre
u.ru/ebs/downl
0ad/3942

JI1.8 | Opmukos JI. H. TeXHOIOrHs: MaTEPUAJIOB U U3/ICIIHI 3JICKTPOHHON TEXHUKH. Tomck: 2227-8397,

Yacrs 1 : yuebHOE TOCOOHE Tomckmuit http://www.ipr
rocynapctBenH | bookshop.ru/l
Bl 3990.html
YHUBEPCHUTET
cHCTEM
YIIpaBJICHUS U
PaZMOdIIEKTPOH

uku, 2012, 98 c.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI1.9 | Xonomuna T.A., CBolicTBa M IPHIMEHEHHE METAJLIOB U CIIaBOB : YUeOHOe Psazans: PUL ,
3yokoB M.B. rnocooue PIPTVY, 2014, https://elib.rsre
u.ru/ebs/downl
0ad/1300
6.1.2. lonojHuTeIbHAS JIUTEPATYypa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznparenscrBo, | Kommuectso/
roj Ha3Banue ObC
JI2.1 | Buxpos C. I1., BuomenaumHckoe MaTepualioBesicHue : yueOHoe ocodue Caparos: 978-5-4487-
Xonomuna T. A., Bysosckoe 0359-1,
Beryn I1. 1., Apouun obpa3oBanue, http://www.ipr
I1. H. 2019, 406 c. bookshop.ru/7
9748.html
6.1.3. Meroanueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
roj HazBanue ObC
JI3.1 | Xonomuna T.A., W3mepenne OTHOCUTENbHOU JUIIEKTPHUECKON TPOHUIIAEMOCTH 1 Ps3ann, 2016,
3yokoB M.B., TaHTEHCa yria AUAJIEKTPUICCKUX TTOTEPh AIEKTPOU30IUPYIOIINX 16c¢.
Manbuenko C.U. MaTepHaJIoB : METOJ| YKa3. K J1ab. padore Ne 3
JI3.2 |3ybxos M.B., HccnenoBanue CBOMCTB CErHETONEKTPUYECKHX MATEPHAIIOB : Psi3ans, 2016,
Xomomuna T.A., METOII. yKa3. Kk mab. pabore Ne 5 12c.
Massuenko C.H.
JI3.3 | Manpuenko C.H., [TocTpoenne nuarpaMM COCTOSTHHSI METJUTMIECKHUX CIUIAaBOB IO Psazanb, 2016,
Xonomuna T.A., KPHUBBIM OXJIXIICHHS : METOJI. YKa3. K J1ab. pabore N21 20c.
Xonomun A.1O.
JI3.4 | Manpuenko C.U., HccnenoBanue 3aBUCUMOCTH YAECIBHOT'O CONPOTUBIICHUS Psi3anb, 2016, , 80
Xonomuna T.A., METaLTMIECKHX CIUIABOB OT TEMIEPATYPhl U KOHLEHTPAIU 12c¢.
Xonomun A.1O. KOMITOHEHTOB : METOJI. YKa3. k J1a0. pabore N20
JI3.5 | Xonomuna T.A., [ToaroToBKa CTYyAEHTOB K TEKYIIEMY U IPOMEXKYTOTHOMY Ps3ann, 2016,
EBnoxumosa E.H. KOHTPOJIIO OCBOEHUS KOMIIETEHIIUH) | METO[. YKa3. 16c.
JI3.6 | Manwuenko C.H., Martepuansl 1 KOMIIOHEHTBI paH03JIEKTPOHHBIX CPECTB : Pszans, 2012,
Mumycrun B.I'., METOJI. YKa3. K Jab. pabotam 84 c.
Tumodeer B.H.
JI3.7 | Manpuenko C.U., HccnenoBanue cBOMCTB (heppOMAarHUTHBIX MATEPHAIIOB : Ps3ans: PULL ,
Murryctun B.T'., MeroanvecKue yKa3aHus PI'PTY, 2013, | https://elib.rsre
Xonomuna T.A. u.ru/ebs/downl
0ad/853
JI3.8 | Manbuenko C.I., HccnenoBanue cBOMCTB MArHUTHBIX MAaTEPUAIIOB | METOJ. yKa3. K Psizans, 2016,
Xonomuna T.A., nab. pabore Ne 7 20c.
3yokoB M.B., Jlorsun
AB.
6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJeKOMMYHUKANMOHHOH ceTn "UHTepHeT"
31 | Caiir kadeapsl MUKpo- 1 HaHodekTpoHuku PI'PTY:  http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema aucraniponnoro ooyuenuss ®I'bOY BO «PTPTY», pexxum moctyma: mo maposo: http://cdo.rsreu.ru/
33 | EmuHoe OKHO IOCTyIa K 06pa30BaTeIbHBIM PECYpcaM, PexnM JocTyma: mo maporo: http://window.edu.ru/




D4 | Uurepuer Yuusepcurer Uudopmanmonusix Texuomoruii: http://www.intuit.ru/

35 DnekTpoHHO-O0ubIHoTeuHas cuctema «IPRb0O0KS» [Dnexrponnsiii pecypc]. — Pesxum qocryra: JoCTym U3 KOPIIopaTHBHOM

cetn PIPTY — cBoOoaHsIi, JocTym U3 cet MHTepHET — 1Mo mapoiro: https://iprbookshop.ru/

D6 | OnexTpoHHO-OMOIUOTEYHAs CUCTEMA U3/1aTeNbCTBA «JIaHby [DneKTpoHHbIH pecypc]. — PexxuM gocTyna: ocTym U3

koproparuBaoii cetu PITPTY — cBoGoaublii, noctym u3 cetu UaTepHeT — 1o maposnto: https://www.e.lanbook.com

D7 | Onexrponnas oubnuorexka PIPTY [DnekrpoHHslii pecypc]. — Pesxkum gocryma: u3 kopriopatuBHoii cetr PIPTY — o

napoito: https://iprbookshop.ru/

6.3 TlepevyeHsb MPOrpaMMHOro odecrieyeHus U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeveHDb JTUIIEH3MOHHOTO  CBOOOHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecreYeHns, B TOM YHCIe
0Te4eCTBEHHOI0 MPOU3BOICTBA

HaumeHnoBanue Onucanne
Kaspersky Endpoint Security Kommepueckast TUIeH3ust
Adobe Acrobat Reader Csob6oxnoe I10
LibreOffice Csob6omnoe 1O
Oneparmonnas cucrema Windows XP Microsoft Imagine, zomep moxmucku 700102019, 6eccpouno
Oneparmonnas cucrema Windows Microsoft Imagine: Homep moamuicku 700102019, 6eccpouno
XP/Vista/7/8/10
LabVIEW Kommepueckast THICH3Hs
6.3.2 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koncynsrantllntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCIUIIJIMHBI (MOAYJIST)

267 yueOHO-a/IMUHHCTPATUBHBII KOpITyc. YueOHas ayuTOpus JUIsl IPOBEJICHHS YUCOHBIX 3aHATHH JICKIIMOHHOT'O 1
CEMHHApPCKOro Tulia, MpakTUu4CCKux 33.H$[TPII>1, TPYNIIIOBBIX 1 UHAUBUAYAJIbHBIX KOHCyHbTaLIPIf/’l, TCKYILIECT'O KOHTPOJISA U

! NPOMEXYTOUHOM aTTectauuu Crenpanu3upoBanHas Mmebesb. 80 Mect, nocka. MynabTumMennitHoe 000pyI0BaHuE,
KOMITBIOTED.
501 nabopaTopHsIii Kopryc. YueOHas ayquTopHs Ui IPOBEICHUS y4eOHbIX 3aHsaTuii Criennanu3upoBanHas Mmeoens (37
MOCaJOYHBIX MECT)

2 IIK: Intel Celeron CPVJ1800 — 25 mr.
B03MOXHOCTE MOKIIIOUEHHS K ceTH VIHTepHeT u obecrieueHneM JOCTYIa B MJIEKTPOHHYIO HH(OPMaOHHO-
obpazoBarenbHyo cpeny PITPTY
341 yueOHO-aIMUHHCTPATUBHBINA KOpITyc. YueOHass J1aboparopusi, OCHAIICHHAs
71a00paToOpHBIM 000PYI0BAHHEM

3 CTOIIBI JTabopaTopHble (22 IIT.), 10CKa MarHUTHO-MapKEpHAas, SKpaH HACTCHHBIH, 5 KOMIIBIOTEPOB ,050k utanus BUIT-
01 0(3 wr.), BonbT™MeTpsl B7-21A (3 mwr.),B7-21,B7-35 (3 wir.), octummorpagsr C1-64A (3 mr.), C1-75,
n3mepuremu E4-7, E9-4
343 y4eOHO-aIMHUHUCTPATHBHBINH KOPIYC. Y4eOHO-BCIIOMOraTeIbHast

4 AyauTOopus U XpaHEHHs U PEMOHTa 000PYI0BaHHS

2 KOMIIbIOTEPa, IPUHTEP, CKaHEP, 5 MECT

8. METOAUWYECKHE MATEPHUAJIbI ITO JUCHUIIJIMHE (MOY JIIO)

Meroanueckoe obecrieueHne TUCIUIUTAHEI IPUBEICHO B IIPHIOKEHNH K pabodeil mporpaMMe IUCIUILTHHEL (CM. TOKYMEHT
"MeTtonuuecKue yka3zaHus 1o AuciuIuinHe "MarepuanoBeneHue"").

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMMUCHIO

noanncAHoO ®reoy BO "PrPTy", PrPTY, /iutenHos Bnagnmmp 23.08.24 19:14 (MSK) MNpocTas nognmcb
3ABEAYIOLLMM [eopruesuy, 3aBeaytowmii kadeaport MH3J1

KA®E/[PbI

noannucAHoO ®reoy BO "PrPTY", PrPTY, Xynes Bnagumup 02.09.24 16:12 (MSK) MNpocTas nognucb
3ABEAYIOLLMM MBaHoBWY, 3aBeaytowwmii kacdeapoin MMBMT

BbIMYCKAOLLIEN

KA®E[PbI

noanncAHO ®reoy BO "PIrPTY", PFPTY, Ep3binésa AHHa 03.09.24 09:10 (MSK) MNpocTas noanucs
HAYAJTIbHUKOM YPOMN AnekcaHapoBHa, HayanbHuk YPOM




