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

B.®. YTKUHA"
COT'JIACOBAHO YTBEPXAIO
3aB. BhINTycKaromiel kadenpob [IpopexTop no yuebHOI paboTe
A.B. Kopsuxko

DJIEKTPOTEXHUYECKOE U KOHCTPYKIUOHHOE
MaTCcpuaJIoBCICHHUC
paboyas mporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuieHa 3a kadenpoit Mukpo- 1 HAaHO3JIeKTPOHUKA
VYueOHblii 1an z13.03.02_22 00.plx
13.03.02 DnekTposHepreTuKa 1 AJIEeKTPOTEXHHUKA
Kpanuduxanus OakaJjaBp
Dopma 00ydeHus 3a04Hast
OO61as Tpy10eMKOCTh 33ET

PacnpenesieHne 4acoB JUCHHUILUIMHBI M0 Kypcam

Kypce 5

Bun 3ansaTuit vII PII Hroro
Jlekiumn 4 4 4 4
JlabopaTopHbie 4 4 4 4
MHas koHTaKTHas 0,25 10,25 10,25 10,25
pabora
Uroro ayn. 8,25 18,25 (8,25 |8,25
KonrakrtHas pabora 8,25 18,25 (8,25 |8,25
Cam. pabora 86 |86 |86 |86
Yackl Ha KOHTPOJIb 3,75 13,75 [3,75 13,75
Konrponbhas padora |10 |10 |10 |10
3a0YHHUKH
HUroro 108 |108 108 [108

r. Psa3ann



IIporpammy coctaBui(n):

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

Pabouast nporpamMma JUCHUITIIHHBL

DJIeKTPOTeXHHYECKOe H KOHCTPYKIIMOHHOEe MaTepHaIoBeIeHne

paspaborana B coorBerctBuu ¢ @PI'OC BO:

®I'OC BO - 6akanaBpuar 1o HarpasieHnto noarotoBku 13.03.02 DnekTposHepreTuka 1 AIeKTPOTeXHUKa (prka3 MUHOOpHAYKU
Poccun ot 28.02.2018 1. Ne 144)

COCTaBJICHA Ha OCHOBAHHUHM Y4eOHOTO IUIaHAa!
13.03.02 DnekTposHepreTukKa 1 AJIEeKTPOTEXHUKA
YTBEPXKJEHHOI'0 y4EHBIM coBeTOM By3a oT 28.01.2022 npotokoin Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceJaHnH Kadeapbl
MuKpo- 1 HAaHOYJIEKTPOHNKA

[Iporokon ot 17.05.2022 r. Ne 8
Cpok neiictBus nporpammsl: 2022-2027 yu.r.



BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, o0CyKIeHa U 0100peHa JUIst
ucnondenus B 2023-2024 yueGHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOJIEKTPOHNKA

[Iporokon or 2023 1. Ne

3aB. kadeapoit

BuzupoBanue PII/] 1151 ucniosiHeHHUs1 B 04epPeTHOM Y4eOHOM Toxy

Pabouas nporpamma repecMoTpeHa, 00CyK/ieHa U 0100peHa I
ucronderus B 2024-2025 yueGHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOYJIEKTPOHHKA

IIporokon ot 2024r1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1,151 ucniosiHeHHsI B 0YePeIHOM Y4eOHOM roay
Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa /I
ucnonderus B 2025-2026 yueOHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOJIEKTPOHHKA

[Iporokon or 2025r. Ne

3aB. kadenpoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa /I
ucronHeHus B 2026-2027 yueOHOM roAy Ha 3aceIaHuy Kadheaphl

MuKpo- 1 HAaHOYJIEKTPOHHKA

IIporoxon or 2026 1. Ne

3aB. kadeapoit




1. IEJIM OCBOEHMS JUCIHUAILIMHBI (MOLYJIST)

1.1|Llenbto 0cBOEHUS QUCLUILUIUHBI IBIIsieTCS (OpMUPOBaHUE 0a30BbIX 3HAHUI U YMEHUH B 001aCTH MaTepUaJIOBECHUS B
coorBercTBUU ¢ DenepanbHbIM rocyIapCTBEHHBIM 00pa30BaTebHBIM CTaHAApTOM, (GOPMHUPOBAHUE Y CTYAECHTOB
CIOCOOHOCTH K JIOTHYECKOMY MBIIIUIEHUIO, aHAJIM3Y U BOCIIPUATHIO MHGOpMaLKK, (OPMUPOBAHUE HABBIKOB MH)XEHEPHOM
paboThI, MOCPEICTBOM 00€ECTIEUEHHs ATAIIOB (pOpMUPOBaHUs KomneTeHuuil, npexycmorpenHsix ®I'OC, B yactu
IIPE/ICTABIECHHbIX HIDKE 3HAHUH, YMEHUH U HaBBIKOB.

1.2|3agaun:

1.3|- u3ydenne HpU3MIECKOH CYNIHOCTH MPOLIECCOB, IPOTEKAIOIINX B IPOBOIHUKOBBIX, TUITCKTPHICCKUX, © MATHUTHBIX
MaTepHanax;

1.4]- (l)OpMI/IpOBaHI/Ie CHUCTEMATUYCCKHUX 3HAHUI B 007aCTH MaTepruaJIOBEACHNA, OCHOBHbBIX Tpe6OBaHI/II7I, MpeabABIIACMBIX K
Ppa3JIMYHBIM I'pyIiram Q)yHKHHOHaHbHI)IX 1 KOHCTPYKIUOHHBIX MaTC-pHUAJIOB, a TAKKC 0COOEHHOCTEH IMPUMCHCHUS Pa3HbIX
TPYII MaTE€PUAJIOB B JICKTPOOHEPICTHKE U JICKTPOTCXHUKE

1.5]- nosny4yeHue HaBBIKOB HAy4YHO-UCCIEN0BATENBCKON U MHXKEHEPHOH pabOTHI.

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

Huxn (pazgen) OIT: |Bl .B.JIB.03

2.1|TpeGoBanus K npeJBapuTe/bLHOI OATOTOBKE 00y4alo1erocs:

2.1.1|O0mmas sHeprerrka

2.1.2|CBeToTeXHHKA B 3JIEKTPOIHEPIETUKE

2.1.3|OnexTpoMarHuTHas COBMECTUMOCTD B JJIEKTPOIHEPIETUKE

2.2| Jucuuniaunbl (MOIYJIM) U IPAKTHKH, 1/ KOTOPHIX OCBOEHUE JaAHHOU ANUCUUILUIMHBI (MOIYJIs) HEOOX0IUMO KaK
npeJLiecTByloLIee:

2.2.1|/lenoBbie KOMMYHHKALIUU

2.2.2|lnarHocTuKa 3J1eKTpoo0OpyI0BaHUS

2.2.3|Meroabl AUaTHOCTUKY B 3JIEKTPO3HEPTEeTHKE

2.2.4|Metozbl UCHIBITAHUS HIIEKTPOOOOPYI1OBAHUS

2.2.5|HeTpaaunvoOHHbIE HCTOUHUKU SHEPTUU

2.2.6|DnexTpuyeckue MalIuHbI

2.2.7|9nexTpo3HepreTHIecKue CUCTEMBI U CETH

2.2.8|IToTpebuTteny 31eKTPUUECKON SHEPTUU

2.2.9|IIpousBoacTBEHHAs IPaKTHUKA

2.2.10|TexHuka BHICOKMX HAIIPSKEHUH

2.2.11|9xcnmyaTaliioHHas IPaKTHKa

2.2.12|HaneXHOCTh 31eKTpo00OPYAOBAHUS U INEKTPHUUECKUX CETeH

2.2.13|HayuHo-uccnenoBatenbckas paboTa

2.2.14|2nekTpuyeckue U 3JIeKTPOHHBIE alllapaThl

2.2.15|IloaroroBka K IIpoLEAYpe 3alUThI U 3alUTa BBITYCKHON KBaJIM(UKALMOHHON paboTh

2.2.16|IIpenaumioMHast NpakTUKa

2.2.17|IIpon3BoICTBEHHAs [IPAKTHKA

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIUILINHBI
(MOJLYJIST)

YK-3: Cnocoben ocylecTBJIATh COHATbHOE B3aHMO/IeiicTBHE H PeaIH30BbIBATH CBOIO POJIb B KOMAaH/IE

YK-3.1. Y0eauTe1bHO BHICTPAHBAaeT CHCTEMY APIYMEHTOB P B3aHMO/lelicTBHU B KOMaH/ie. Biiusier Ha npuHATHE perueHui

3HaTh

croco0bl yOeIUTEeTbHOTO BRICTPAUBAHUS CUCTEMbI apT'yMEHTOB IPU B3aUMOJICHICTBUU B KOMaH e

YMmern

yOeUTENBFHO BBICTPAuBaTh CUCTEMY apryMEHTOB [P B3aMMOJICHCTBUH B KOMaH/IE, BJIMATh HA MPUHSTHE PELICHUI
Baagern

HaBBIKAMH YOEUTEIBHOTO BHICTPAUBAHKSI CUCTEMbI apI'YMEHTOB IPH B3aMMOJICHCTBUH B KOMaH/Ie

YK-3.2. OcymecTBisieT 00MeH nH(popManueii, 3HAHUAMH U ONBITOM C WIEHAMH KOMAaH/IbI; OLIEHUBAET U/IeH APYrUX 4JIeHOB
KOMAaH/bI JIJIsl JOCTHKEHUS TIOCTABJIEHHOW L eJIn




3HaTh

METO/IbI OCYILIECTBIICHH 0OMeHa WHOpMAaIHel, 3HAHUSAMH U ONBITOM C YJICHAMH KOMaH]IbI

YMmers

OCYILECTBIISITh 00MEH MH(pOpPMaLUeii, 3HAHUSAMHU U ONBITOM C YWIEHAMHU KOMaH/Ibl; OLCHUBATh UJIEH APYTHX YWICHOB KOMaH/IbI JUIs
JIOCTHKEHUS IIOCTABJIEHHON 1EIU

Baagern

HaBbIKAMH OOMEHa WH(pOpMalMel, 3SHAHUSIMU M OTIBITOM C YWiIEHAaMH KOMaH/Ibl

YK-3.3. BoicTpauBaeT cTpaTeru cOTpyAHHYeCTBA B KOMAHAAX

3HaTh

croco0bl BBICTpAaUBaHMS CTPATETHH COTPYIHUYECTBA B KOMaHIaxX
YMmern

BBICTPAMBATh CTPATETUH COTPYAHUYECTBA B KOMaHIaX

Baagern

HaBBIKAMHU BBICTPAUBAHUS CTPATETUU COTPYJHUYECTBA B KOMaHAaX

ITIK-1: CnocoGeH ocyniecTBJISTh HH:KEHEPHO-TEXHHYeCKOe CONPOBOKIEeHHeE /IeITeTbHOCTH 110 TEXHMYeCKOMY 00C/1y’KUBAHHUIO
U PeMOHTY KaleJIbHbIX U BO3YIUIHBIX JTHHUH dJIeKTpoInepesayu

IIK-1.1. U3y4yaeT u aHaau3upyeT HHPOPMAIMIO, TEXHUYECKHE TaHHbIE, OKA3aTe! U Pe3yJibTAaThl paGoThl, OCYHIECTBJISIET HX
00001IeHHEe H CHCTEMATH3 AN

3HaTh

METO/IbI U3YYEHHSI U aHaln3a MH(OPMALIMHU, TEXHUUECKUX JaHHBIX, TOKA3aTeNel U pe3yIbTaTOB padOThI

YMmern

M3y4aTh U aHAJIU3UPOBATH MH(OPMAIIHIO, TEXHHYECKHE IaHHBIE, [T0KA3aTeNN U PE3YIbTaThl PA0OTHI, OCYIIECTBIIATh UX 0000IIEHHE U
CHCTEMATH3aIINI0

Baapern

HaBBIKAMH U3Y4CHUS U aHAIM3a MH(OpMAIMK, TEXHUYECKUX JaHHBIX, TOKa3aTelel 1 pe3ynbTaToB PadoTh

B pe3yabrare ocBOeHUsI TUCHMILINHBI (MOAYJIS) 00Y4AIOUIUICH 10JKEH

3.1|3naTn:

3.1.1|ocHOBHBIC (l)aKTI)I, 0a3oBbIC KOHILCIIMWH U MOACIIH (1)I/I3I/IKI/I, XHUMHH, MAaTCMATHUKU.

3.2|Ymern:

3.2.1 NPUMCHATDH Ha IMPAKTUKEC OCHOBHBIC IIPUEMBI U IIPOTrpaMMHBIC CPCACTBA 06pa6OTKI/I U NpEACTaBJICHUA JaHHBIX B
COOTBETCTBHH C 3aJ1a4€i UCCIICA0BaHMS XapaKTCPUCTHK U IMMapaMETPOB JICKTPOTECXHUICCKHUX U KOHCTPYKIIMOHHBIX
MaTepruaIoB; aHAJIU3UPOBATh PE3YJIbTAThI PACUCTOB U 000CHOBEIBATh TNOJTYy4YCHHBIC BbIBOBI.

3.3|Bmanern:

3.3.1{ocHOBaMu pa3pabOTKU HOPMATUBHO-TEXHUYECKON JOKYMEHTAIMH B 00IACTU IEKTPOTEXHUYECKUX U KOHCTPYKIIMOHHBIX
MaTepuaoB; IPaMOTHBIM (PU3NYECKUM Hay4HBIM SI3bIKOM; MEXIYHAPOJHOH CHCTEMON eqUHULL U3MEPEHUH PU3HIECKUX
BennuuH (CH) mpu pusnyeckux pacuerax u GOopMyIupoBKe GU3MUECKHX 3aKOHOMEPHOCTEN; HaBbIKAMU U3MEPEHUS
OCHOBHBIX (PM3UYECKUX BEIUYUH.

4. CTPYKTYPA U COJEP)KAHME JMCOUILINHBI (MOIYJIS)

Kon HaumeHnoBanue pa3sjenoB u Tem /Buj 3ausatusi/| Cemectp /| HacoB | Kommneren- | Jluteparypa ®opma
3AHSIATUSA Kvpc Huu KOHTDOJIS

Paspnea 1. BBenenue. CBoiicTBa
3JIeKTPOTEXHUYECKNX U KOHCTPYKIMOHHBIX
MAaTepHaJIOB H UX KJIacCUpUKAIMSI.

1.1 Beenenue. CBoiCTBa 3JIEKTPOTEXHUUYECKUX U 5 0
KOHCTPYKI[OHHBIX MaTCPHAJIOB M UX
kinaccudukanus. /Tema/

1.2 DU3NKO-XUMUYECCKHIE, TEXHOJIOIHYSCKUE 5 0,5 YK-3.1-3 JI1.1J11.2 3auér.
cBoiicTBa MaTepuasioB. TpeboBaHus, YK-3.1-YV [JI1.3 JI1.4J12.1
IIpenbsBIsIEMBbIE K MaTEpUajiaM, UCIOIb3yEMbIM B YK-3.1-B JI2.2J12.3
anekTpo3Hepreruke. Knaccudukanus YK-3.2-3 J12.4J12.5
MAaTepuasIoB 110 arperaTHOMY COCTOSIHHIO, THITY VK-3.2-¥ JI2.6 J12.7
XUMUYECKOH cBsi3u. /JIex/ YK-3.2-B |J12.8 JI2.9J13.1

VK-3.3-3 J13.2J13.3
VK-3.3-¥ J3.4

VK-3.3-B | 313233 54
IK-1.1-3 3526 37

IK-1.1-¥
IIK-1.1-B




1.3 CtpoeHue TBEpAbIX Tell (MOHOKPHUCTAIIINUECKOE, 0,5 YK-3.1-3 JI1.1J11.2 3auér.
MOJIMKPUCTATIIMYECKOE, HEYTIOPSAA0UEHHOE, YK-3.1-YV |JI11.3 JI1.4J12.1
CMeIIaHHOE). B3auMOCBs3b CTPYKTYPBl OCHOBHBIX YK-3.1-B JI2.2J12.3
CBOIICTB MaTEpPUAJIOB C IIPOLIECCAMH, YK-3.2-3 J12.4J12.5
[IPOTEKAIOLIMMY B HUX IPU TEXHOIOIMYECKON VK-3.2-¥ JI2.6 J12.7
00paboTke, BO3IEHCTBUN 3IEKTPOMarHUTHOIO YK-3.2-B (JI2.8 JI2.9J13.1
I10J151, aKTUBHBIX U arPECCUBHBIX CPEA, U3MEHEHUH YK-3.3-3 JI3.2J13.3
TemuepaTypsl. /JIex/ VK-3.3-¥Y JI3.4
VK-3.3-B | 313233 54
IK-1.1-3 25326 97
IK-1.1-Y
I1K-1.1-B
1.4 Knaccudukanus 3neKTpoTeXHUYECKUX U 0,5 YK-3.1-3 JI1.1J11.2 3auér.
KOHCTPYKIMOHHBIX MaTE€PUAJIOB C TOUKHU 3PEHUS UX YK-3.1-YV |JI11.3 JI1.4J12.1
HCIIOIb30BaHMUS U1l KOHTAaKTUPOBaHMUS, YK-3.1-B JI2.2J12.3
KOMMYTAllUM, CO3/IaHUsI PE3UCTUBHBIX JIEMEHTOB. YK-3.2-3 J12.4J12.5
MexaHnuecKkue CBOWCTBA METAJLIOB U CILJIABOB. VK-3.2-¥ JI2.6 J12.7
OCOo0EHHOCTH 3JIEKTPONPOBOAHOCTH METAILIOB. YK-3.2-B (JI2.8 JI2.9J13.1
MexaHnuecKue 1 KBAHTOBOMEXaHUUECKHE YK-3.3-3 JI3.2J13.3
IIPEACTaBIIEHHS 0 PU3NIECKOMN TPUPOsEe VK-3.3-¥ JI3.4
3NIEKTPOIPOBOAHOCTH METaLIOB. /JIex/ YK-3.3-B | 912233 54
IK-1.1-3 25326 07
IK-1.1-Y
I1K-1.1-B
1.5 Knaccugukaryst CBOHCTB IEKTPOTEXHUYECKUX U 20 YK-3.1-3 JI1.1J11.2 | AHanuTHueckui
KOHCTPYKIMOHHBIX MaTE€pUAJIOB: MEXaHUYECKHUE, YK-3.1-Y |JI1.3J11.4J12.1| otuér. 3auér.
Tem10hU3NYECKUE, ONTUUECKUE, JIIEKTPHUECKUE, YK-3.1-B JI2.2J12.3
MarsHutHele 1 ap. Knaccugukanust matepuanos 1o YK-3.2-3 J12.4J12.5
CTPOCHUIO SHEPTETUYECKHUX 30H, BETUIHHE VK-3.2-¥ JI2.6 J12.7
3JIEKTPOIIPOBOJHOCTH U €€ TEMIIEPaTypHOI YK-3.2-B (JI2.8 JI2.9J13.1
3aBucumMoctu. /Cp/ VK-3.3-3 JI3.2 J13.3
VK-3.3-¥ J3.4
VK-3.3-B | 313233 54
IK-1.1-3 325326 97
IK-1.1-Y
I1K-1.1-B
Pasnen 2. IlpoBogHUKOBBIE
JIEKTPOTEXHHYEeCKNe H KOHCTPYKIHOHHBIE
MaTepHajbl.
2.1 ITpOBOAHHUKOBEIE ATEKTPOTEXHUYECKUE U 0
KOHCTPYKIMOHHBIE MaTepuabl. /Tema/
2.2 CtpoeHue MeTauIoB, 1U(Qy3MOHHBIE IPOLIECCH] B 0,5 YK-3.1-3 JI1.1J11.2 3auér.
MeTtaiie, GopMHUPOBaHUE CTPYKTYPhl METAJLUIOB U YK-3.1-YV |JI11.3 JI1.4J12.1
CIIABOB IIPU KPUCTAJUIN3ALMYU, KPUBbIE YK-3.1-B JI2.2J12.3
KPHUCTAIM3aLUK AJIs1 METAJLIOB U CILIABOB. YK-3.2-3 J12.4J12.5
ITnactuueckas nedopmanus, BIMSHAE HarpeBa Ha VK-3.2-¥ JI2.6 J12.7
CTPYKTYPY U CBOHCTBA J1e) OpPMUPOBAHHOI'O YK-3.2-B (JI2.8 JI2.9J13.1
MeTana. VK-3.3-3 JI3.2J13.3
CTtpoeHure 1 CBOWCTBA JKEeNe30YTIepOUCTIX YK-3.3-Y JI3.4
cr1aBoB. KOMIOHEHTHI U (pa3bl B CIIaBaX CUCTEMBI YK-3.3-B | 912233 54
kKeJe30 — yriepoa. JuarpaMma cocTOsIHUS CIUIaBOB IK-1.1-3 3536 37
CHCTEMBI JKene30 — yriaepon. /JIex/ IK-1.1-y
I1K-1.1-B
23 HccnenoBanue 3aBUCUMOCTH 1 YK-3.1-3 JI1.1J11.2 Otuér o
3JIEKTPOIPOBOJHOCTH IIPOBOIHUKOBBIX YK-3.1-Y |JI1.3JI1.4J12.1| naGopatopHoii
MaTepuagoB OT TEMIIEPATyPhl U KOHLIEHTPALH YK-3.1-B JI2.2J12.3 | pabore. 3amuTta
KOMITOHEHTOB. /J1a6/ VK-3.2-3 J12.4J12.5 1a00paTOpHOH
VK-3.2-¥ JI2.6 J12.7 paboThI.
VK-3.2-B [J12.8 JI2.9]13.1
VK-3.3-3 J13.2J13.3
VK-3.3-¥ J3.4
VK-3.3-B | 313233 54
IK-1.1-3 25326 97
IK-1.1-Y

IIK-1.1-B




2.4 3aBUCHUMOCTb AJIEKTPOINPOBOTHOCTH METAJLIOB OT 20 YK-3.1-3 JI1.1J11.2 | AHanuTHueckui
TeMIepaTyphl. TernonpoBoaHOCTh VYK-3.1-Y |JI1.3J11.4J12.1| otuér. 3auér.
IIPOBOJHUKOBBIX MAaTEPHUAJIOB. YK-3.1-B JI2.2J12.3
BiusiHMe CTpyKTYpBI M COCTaBa CILUIaBOB HA UX YK-3.2-3 J12.4J12.5
aNeKTpUYecKue cBolicTra. /Cp/ YK-3.2-¥ J12.6 J12.7
VK-3.2-B [J12.8 J12.9J13.1
VK-3.3-3 JI3.2J13.3
VK-3.3-¥Y JI3.4
VK-3.3-B | 313233 54
IK-1.1-3 3526 97
IK-1.1-Y
I1K-1.1-B

Pazaes 3. Teopust ¥ TeXHOI0TUsl TePMHUYECKOM

00padoTKH cTaJIU, XMMUKO-TepMHYeCKast

oopadorka. Kmaccnpukanus u npumeHeHue

MeTAJLIJIOB U CIIJIABOB B )JIEKTPOIHEPTeTHKE.

3.1 Teopust 1 TEXHOIOIHUs TEPMUUECKOH 00paboTKu 0
CTaJIM, XMMHKO-TEpMHUYECKasi 00paboTKa.

Kiaccudukanys u npuMeHEHHE METalIoB U
CIUTaBOB B 3JICKTpO3HepreTuke. /Tema/

32 Teopust 1 TEXHOIOIHS TEPMUUECKOM 00paboTKu 0,25 YK-3.1-3 JI1.1J11.2 3auér.
cTaiH, (pa3oBble NPEBPALLCHUS B CTAIISX NIPU YK-3.1-Y |JI11.3 JI1.4J12.1
TepMUYECKONH 00paboTKe. XUMUKO-TEPMUYECKas YK-3.1-B JI2.2J12.3
obpaboTka. YK-3.2-3 J12.4J12.5
Oco0eHHOCTH IOTYYEHUsI, MApKUPOBKA U VK-3.2-¥ JI2.6 J12.7
[IPUMEHEHHE CTalell, 4yTryHOB, CIUIaBOB Ha OCHOBE YK-3.2-B [JI2.8 JI2.9J13.1
MEIH U aJTIOMUHUS B IPUOOPOCTPOECHUH. YK-3.3-3 JI3.2J13.3
Mertaiibl BBICOKOH IPOBOAUMOCTH (MEJIb, VK-3.3-¥ JI3.4
AJIOMUHUI U T.J1.); CIUIaBbl Ha UX OCHOBE (OpoH3a, YK-3.3-B | 912233 54
JIaTyHb, AIOPATIOMUHUN, CHIIYMHH U T.1.); IK-1.1-3 32536 37
MapKHpOBKa M npuMeHeHue. /JIex/ IK-1.1-¥

I1K-1.1-B

33 Meransl U CIUIaBbl pa3IU4yHOrO MPUMEHEHUS B 14 YK-3.1-3 JI1.1J11.2 | AHanuTHueckui
IpuOOPOCTPOCHUH, UX MAPKUPOBKA: TYrOIIABKUE YK-3.1-Y |JI1.3J11.4J12.1| otuér. 3auér.
(Bonbdpam, MOTUOAEH U T.1.); CO CpeaHel YK-3.1-B JI2.2J12.3
TeMIlepaTypoi IIaBIeHUs (KeIe30, HUKENb, YK-3.2-3 J12.4J12.5
KOOaJIbT U T.[.); C HU3KOM TeMIepaTypoi VK-3.2-¥ JI2.6 J12.7
IUIaBJIeHUs (CBUHEL, OJIOBO, IIMHK, KaJAMUH H T.11.). YK-3.2-B |JI2.8 JI2.9J13.1
OCOo0EHHOCTH UCIIONb30BaHUS PTYTH. YK-3.3-3 JI3.2J13.3
ITpumenenue 61aropoIHbIX, PEAKO3EMENbHBIX VK-3.3-¥ JI3.4
METAJIJIOB U CILUIaBOB HA UX OCHOBE. VK-3.3-B [ 0135233 54
KOHCTpYKIIMOHHBIE MAaTEPUaJIbl AJIsl CKOJIB3AIINX U IK-1.1-3 3536 37
Pa3pbIBHBIX KOHTaKTOB. [Ipunou u ¢urockl. IK-1.1-¥
CrnaBbl BBICOKOT'O COIPOTHUBIICHUS (KOHCTAHTaH, IIK-1.1-B
MaHTaH{H, HUXpOM, (GeXpaJib U T.1I.); MapKHPOBKa
1 00J1aCTH UCIIOIb30BaHMSI.

IIprMeHeHe HEeMETAUTHYECKUX TP OBOJHUKOBBIX
Mmarepuaios. /Cp/

Pasnen 4. ludiekrpuieckue
JIEKTPOTEXHHYEeCKNe H KOHCTPYKIHOHHBIE
MaTepHajbl.

4.1 JlnanekTpuueckre 3IeKTPOTEXHUYECKUE U 0
KOHCTPYKIIMOHHBIC MaTepuasl. /Tema/

4.2 Knaccugukanus qusnekTpuyeckux MaTepHalioB. 0,25 YK-3.1-3 JIT.1J11.2 3auér.
DJEeKTPOIPOBOAHOCTD ANUAIIEKTPUKOB. Du3nyeckas YK-3.1-Y |JI1.3 JI1.4J12.1
[IPUPOJA IEKTPOIPOBOJHOCTH, TOKH CMEIIEHHS, YK-3.1-B JI2.2J12.3
CKBO3HOH 3JIEKTPONPOBOAHOCTH (00BEMHBIHN U YK-3.2-3 J12.4J12.5
IIOBEPXHOCTHBIN), abcopOLuu. Y aenbHble VK-3.2-¥ JI2.6 J12.7
00bEMHOE Y IOBEPXHOCTHOE CONPOTUB-JICHUE YK-3.2-B (JI2.8 JI2.9J13.1
JII3JIEKTPUKOB, METOIbI UX U3MEPCHUS,; YK-3.3-3 JI3.2J13.3
3aBUCUMOCTb OT TEMIIEPATYPbI, HAIPSHKEHHOCTH U VK-3.3-¥ JI3.4
BPEMEHU IIPUIOKEHUS JIIEKTPUUECKOTO T10J14, YK-3.3-B | 912233 54
BIIAXXHOCTH U XUMHYECKOH arpecCUBHOCTH CPEMBL. IK-1.1-3 3536 37
OCcO0EHHOCTH 3JEKTPOIPOBOAHOCTH [K-1.1-y
ra3000pa3HBbIX, )KUAKUX U TBEPIBIX AUIIEKTPUKOB. IIK-1.1-B

/JTex/




43 Ionspuzanus 1M31eKTPUYECKUX MaTepUaIoB. 0,25 YK-3.1-3 JI1.1J11.2 3auér.
Du3nyecKre 0COOEHHOCTH NONIPU3ALIU YK-3.1-¥ |JI1.3 JI1.4J12.1
JI3IIEKTPUKOB. OTHOCUTENbHAS AUAIIEKTPUIECKas! YK-3.1-B JI2.2J12.3
IIPOHULIAEMOCTh. MeXaHU3Mbl ONSpU3ALUN YK-3.2-3 J12.4J12.5
JTUBJIEKTPUKOB; CBSI3b OTHOCUTEIIBHOM VK-3.2-Y J12.6 J12.7
JII3JIEKTPUYECKOM POHULIAEMOCTH C IIPOLIECCAMHU YK-3.2-B (J12.8 J12.9J13.1
nonsgpusanuy. YacroTHas U TeMIepaTypHas YK-3.3-3 JI3.2J13.3
3aBUCUMOCTHU OTHOCHUTENILHOM IUAIEKTPUYECKON VK-3.3-¥ JI3.4
[IPOHULIAEMOCTH AUNIEKTPUKOB Pa3HbIX TUIIOB. YK-3.3-B | 313233 54
Knaccudukanus JU3neKTpUKoB 110 0COOCHHOCTIM IK-1.1-3 3536 37
HoNspU3alUH (IONSAPHBIE, HETIOISIPHBIE) U IK-1.1-¥
3aBMCUMOCTH OTHOCUTEIBHOM JUIIEKTPUYECKON IIK-1.1-B
MPOHMIIAEMOCTH OT HAIPSDKCHHOCTH
UIEKTPUYECKOrO 10 (JINHEHHbIE, HETMHEHHBIE).

/Jlex/

4.4 IIpupona crioHTaHHOH NONAPU3ALUU. 3aBUCUMOCTh 0,25 YK-3.1-3 JI1.1J11.2 3auér.
3apsijia 1 OTHOCUTENIBLHON AUAIEKTPUIECKON YK-3.1-¥ |JI1.3 JI1.4J12.1
[IPOHULIAEMOCTH CETHETORIEKTPUKOB OT YK-3.1-B J12.2J12.3
HaNpPsDKEHHOCTH JIEKTPUUECKOro Mo, TeMIepa- YK-3.2-3 J12.4J12.5
TYypbl, 4acTOThl. [Ipsamoii u 0O6paTHbIi VK-3.2-¥ J12.6 J12.7
16303 HEKTHI. YK-3.2-B (J12.8 J12.9J13.1
Juanextpudeckue norepu. OnpeneneHue, YK-3.3-3 JI3.2J13.3
IIPUPOJA U XaPAKTEPUCTUKH AUIICKTPUIECKUX VK-3.3-¥ JI3.4
[IOTEPH B IIOCTOSHHOM U [IEPEMEHHOM YK-3.3-B | 313233 54
JIEKTPUYECKOM I10JIe. BekTopHas nuarpamma s IK-1.1-3 35236 37
KOHJIEHCATOpa C UJ€AJIbHBIM U PEaIbHbIM IK-1.1-¥
JIAAJIEKTPUKAMU, YIOJ TUAJIEKTPUUIECKUX TIOTEPD, [IK-1.1-B
TaHTCHC YTJIA JUIJICKTPHYCCKUX HOTEPb.

IMocnenoBaTenpHas U apauieibHast CXEMBbI
3aMelleHUsI KOHAEHCATOPa, COEPHKAILETro
pEaNIBHBIN TUANICKTPHK. PacyeT BEeIMYMH TaHTeHCa
yria AUAJIEKTPUYECKUX TTOTePh M MOIHOCTH
JIJICKTPUYECKUX OTEPh B IEPEMEHHOM
aneKTprdecKkoM moie. /JIex/

4.5 W3mMepenne yaenpHOro CONpOTUBIIEHUS TBEPIBIX 1 YK-3.1-3 JI1.1J11.2 Otuér o
JIMIIEKTPUKOB. /J1ab/ VK-3.1-Y |JI11.3 JI1.4J12.1| naGopatopHoii

YK-3.1-B JI2.2J12.3 | paGore. 3amura
YK-3.2-3 J12.4J12.5 J1a00paTOpHOM
VK-3.2-¥ JI2.6 J12.7 paboThI.
VK-3.2-B [JI2.8 JI2.9J13.1

VK-3.3-3 JI3.2J13.3

VK-3.3-¥ J3.4

VK-3.3-B | 312233 54

IK-1.1-3 3526 37

IK-1.1-Y

IIK-1.1-B




4.6

Du3nyuecKre MEXaHU3MBI U BHIbI
JIBJIEKTPUYECKUX TIOTEPh. 3aBUCUMOCTh TaHI'€HCA
yrila JUJIEKTPUYECKUX OTEPh OT TeMIIEpaTyphl,
YaCTOThI, HAIIPSHDKEHHOCTH 3JIEKTPUIECKOrO MONS U
Jpyrux (HaxTopoB AJsL AUAICKTPUKOB Pa3HbIX
TUIOB. [IONHBIN JUATEKTPUUECKUN CIEKTP.
DneKTpuyecKas IPOYHOCTh TUAIEKTPUKOB.
Omnpezesnenue npodos 1 AIEKTPUIECKOI
npoynocty (Emp).

ITpupona n MexaHu3MbI IPO0OOs ra3000pa3HBIX
JII3JIEKTPUKOB; 3aBUCUMOCTD HJIEKTPUIECKON
IIPOYHOCTH Ia3000pa3HbIX JUIIEKTPUKOB OT
JlaBJieHus], POPMBI HJIEKTPOJOB U PACCTOSHUS
MEX]y HUMH.

Oco0eHHOCTH IPOOOST HKUIKUX JUINEKTPHKOB,
3HAYCHHUE UX OYUCTKH JUIS TOBBIICHUS
3JIEKTPUYECKOM IPOYHOCTH.

dusuyeckasi IpUPOAa U MEXAHU3MBbI TPOOOS
TBEPABbIX JUNIEKTPUKOB. BiusHUE OAHOPOIHOCTH
1 TOJILIMHBI AUBJIEKTPUKA HA 3JIEKTPUUECKYIO
[IPOYHOCTh. BinsiHKE TemnepaTypsl, 4aCTOTHI U
BPEMEHU IIPUIOKEHUS JIEKTPUUECKOTO T10JIS HA
Enp TBepAbIX IUAIEKTPUKOB. Y CIOBUS I
Pa3BUTUS TEIUIOBOTO NPoOOsL, pacueT
KPHUTHYECKOTO HANIPSDKCHUSL.

MeTozabl NOBBILIEHUS 3JEKTPUUECKOI IPOYHOCTH
J3IIEKTPUKOB. CPOK CITy>KObI U HaIE)KHOCTD
3JEKTPUYECKON U30JISALINY.

[IpumeHenne AUAIEKTPUIECKUX MAaTEPUAIIOB B
3JIeKTpOo3HepreTuke. ['a3000pas3Hble IUIIEKTPUKH
(BO3yX, a30T, BOAOPO/, UHEPTHBIE Ia3bl), X
XapaKTEPUCTUKU U IPUMEHEHUE.

ITonumepHsle yIriaeBogopoas! (IONUATUIIEH,
HOJNUNPOIMIEH, TOTUCTUPOI, TOTUBUHUIXJIOPH] U
T.J1.), CBOICTBA U 00JaCTH UX IPUMEHEHHUS.
DTOpOpraHNYeCcKUe OJIUMEPDI, CBONUCTBA U
npumeHeHue. CBoiicTBa U IPUMEHEHHE
nonu3¢upos (MOIUMETUIMETAKPUIIAT,
MoJMATHIIEHTEepedTanar), HonuaMuI0B (KanpoH U
np.), noauuMuoB (noauyperan). [IpumeHenue
IIH(TATEBBIX, JITOKCHAHBIX,
benondopmanbIeruIHbIX, KPEMHUHAOPraHUUECKUX
CMOJI, UCKYCCTBEHHBIX IONUMEPOB. CI0MCThIE
IUTACTUKH U MaTepualibl Ha OCHOBE 1IEJII0JIO3bI.
Texuosorus nomydyeHus, oopadoTku,
(hopmooOpazoBaHusi, CBOicTBa 1 001aCTH
IIPUMEHEHUS 3JIaCTOMEPOB (Ha OCHOBE
HaTypaJbHOI'O U CHHTETHYECKOI'0 Kay4yKOB).
[IpumeneHne MPUPOJHOH CIIO/BI U MaTEPUAIIOB Ha
ee ocHoBe. CBOICTBa U 00J1aCTH IPUMEHEHUS
JIEKTPOU3OJIALIMOHHBIX CTEKOJ, CUTAJLIOB,
AJIEKTPOU3O0JISIIMOHHON KepaMuky, acoecta. /Cp/

12

VK-3.1-3
VK-3.1-¥
YK-3.1-B
VK-3.2-3
VK-3.2-¥
YK-3.2-B
VK-3.3-3
VK-3.3-¥
VK-3.3-B
IK-1.1-3
IK-1.1-¥
IIK-1.1-B

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

AHanuTHYECKUH
oTuéT. 3a4érT.

Paspen S. MaruutrHbie MaTepHaJIbI.

5.1

MarsuTtHble MaTeprainsl. /Tema/

52

Krnaccugukanys BemecTs mo MarHuTHbIM
cBoiicTBaM. J[naMarHeTHKH, MapaMarHeTUKY,
(beppoMarHeTHky, aHTH(EpPOMATHETHKH,
(beppUMarHeTuKy.

OcHOBHasI KpUBasi HAMArHUYMBAHUS, BUJIBI
MarHUTHOM MPOHHIIAEMOCTH. MarHUTOMSITKUE U
MarHUTOTBEPIbIC MaTepuaisl. /JIek/

0,25

VK-3.1-3
VK-3.1-¥
YK-3.1-B
VK-3.2-3
VK-3.2-¥
YK-3.2-B
VK-3.3-3
VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-¥
IIK-1.1-B

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 97

3auérT.




53 Ionspuzanus IM31eKTPUYECKUX MaTepUaIoB. 0,25 YK-3.1-3 JI1.1J11.2 3auér.
duznyeckre 0COOEHHOCTH MONAPU3ALUN YK-3.1-Y |JI1.3 JI1.4J12.1
JII3IIEKTPUKOB. OTHOCUTENbHAS AUAIIEKTPUIECKas! YK-3.1-B JI2.2J12.3
[IPOHULIAEMOCTb. MeXaHU3MbI NONSpU3aALUU YK-3.2-3 J12.4J12.5
JII3JIEKTPUKOB; CBSA3b OTHOCUTENBHOM VK-3.2-¥ JI2.6 J12.7
JII3JIEKTPUYECKOM IIPOHUIIAEMOCTH C ITPOLIECCaMHU YK-3.2-B (JI2.8 JI2.9J13.1
noJsipu3anuy. YactoTHas U TeMIlepaTypHas YK-3.3-3 JI3.2 J13.3
3aBHCUMOCTH OTHOCHUTEIBHOM JUAIEKTPHYECKON YK-3.3-Y JI3.4
[IPOHULIAEMOCTH AUIEKTPUKOB Pa3HbIX THIIOB. YK-3.3-B | 912233 54
/JTex/ IK-1.1-3 3556 37

IK-1.1-Y
I1K-1.1-B

54 Knaccudukanus JU3neKTpUKoB 110 0COOSHHOCTIM 0,25 YK-3.1-3 JI1.1J11.2 3auér.
HoNspU3aluH (IONSAPHBIE, HETIOISIPHBIE) U YK-3.1-YV |JI11.3 JI1.4J12.1
3aBUCUMOCTU OTHOCUTENBHOMN JUIJIEKTPUYECKON YK-3.1-B JI2.2J12.3
IIPOHULIAEMOCTH OT HAIPSDKEHHOCTH YK-3.2-3 J12.4J12.5
UIEKTPUYECKOrO 10 (JINHEHHbIE, HETMHEHHbIE). VK-3.2-¥ JI2.6 J12.7
/JTex/ VK-3.2-B [J12.8 J12.9J13.1

VK-3.3-3 JI3.2 J13.3
VK-3.3-¥Y JI3.4
VK-3.3-B | 313233 54
IK-1.1-3 3536 37
IK-1.1-Y

I1K-1.1-B

5.5 HccnenoBanue cBOIMCTB peppOMarHUTHBIX 2 YK-3.1-3 JI1.1J11.2 Otuér o

Martepuanos. /J1ad/ VK-3.1-Y |J11.3 J11.4J12.1| naGopatopHoii
YK-3.1-B JI2.2J12.3 | paGore. 3amura
YK-3.2-3 J12.4J12.5 J1a00paTOpHOH
VK-3.2-¥ JI2.6 J12.7 paboThI.
VK-3.2-B [J12.8 J12.9J13.1
VK-3.3-3 JI3.2 J13.3
VK-3.3-¥Y JI3.4
VK-3.3-B | 31323354
IK-1.1-3 32536 37
IK-1.1-Y
I1K-1.1-B

5.6 MarsuTtHbIe MaTepHabl Ui BBICOKUX U 10 YK-3.1-3 JI1.1J11.2 | AHanuTHuecKui

CBEPXBBICOKUX YacTOT. METOABI MOy4eHHs 1 YK-3.1-Y |JI1.3 J11.4J12.1| otuér. 3auér.
00paboTKH, 0COOCHHOCTH U MapKH (eppUTOB; VK-3.1-B JI2.2 J12.3
YaCTOTHBIE TUANa30HbI IPUMEHEHNSI. YK-3.2-3 J12.4 J12.5
MarauToAndIIEK TPUKH. YK-3.2-Y JI2.6 J12.7
MarauToTBepible MaTepUabl: TEXHOIOTHS YK-3.2-B |J12.8 JI2.9J13.1
MOJTy4EHUs! 1 00pabOTKH; MaPKHPOBKA; YK-3.3-3 JI3.2 J13.3
JIETUPOBAHHBIE MAPTEHCUTHBIE CTAJH; JIUTHIC YK-3.3-Y JI3.4
BBICOKOIPLIUTHBHBIC CIUIABbI; MATHUTHI U3 YK-3.3-B | 3132253 54
MOPOIIIKOB; MArHUTOTBEP/IbIi (hepPUTHI; CILIABHI HA IK-1.1-3 3556 37
OCHOBE 0JIarOpOJIHBIX, PEIKO3EMENbHBIX METAIIIIOB; [K-1.1-y
METAJJIOIIACTUYECKUE U METATNIOKEPAMUYECKUE [IK-1.1-B
MarHuThl. Marteprabl Ui 3aliUCH, XpaHSHUS 1
BOCIIPOM3BEICHUSI HH( OpMALHH.
MarHuTHble MaTepHaIbl CIICHATU3HPOBAHHOTO
Ha3HAYCHUS: GEePPUTHI U CIUIABHI C IPSIMOYTOJIIBHON
HeTIeH THCTepe3yca; TePMOMarHUTHEIC
MaTepHaJIbl; CIUIABEI C TIOCTOSIHHOW MAarHUTHOW
MPOHMIIAEMOCTBIO B CIIA0BIX MATHUTHBIX MOJISX;
MAarHUTHBIC IUICHKH; MATHUTOCTPUKIOHHBIC
Marepuaisl. /Cp/

Pazpgeu 6. Texnonornu o6padoTku u

(¢popmooOpa3zoBaHusi YTeKTPOTEXHUYECKHX U

KOHCTPYKIIMOHHBIX MATEPHAJIOB.

6.1 TexHonoruu o6pabotku U popMooOpa3oBaHUst 0

SIIEKTPOTEXHUYECKUX U KOHCTPYKIIMOHHBIX
MatepuaiioB. /Tema/




6.2

ToyHOCTH 0OPAOOTKH U IIEPOXOBATOCTH
MIOBEPXHOCTH JETaJIEH.

Caapka U naiixa.

IMony4eHne 3ar0TOBOK JIUTHEM, TUITOBOE
TEXHOJIOTHYECKOEe 000pyIOBAHNE.

O06paboTKa METaJIOB U CIUIABOB JIABJICHUEM U
IUIACTHYECKUM Je(hOpMUPOBAHUEM, THIIOBOE

TEXHOJIOIMYECKOE 000PYIOBAaHUE U MHCTPYMEHTBI.

/JTex/

0,25

VK-3.1-3
VK-3.1-¥
YK-3.1-B
VK-3.2-3
VK-3.2-¥
YK-3.2-B
VK-3.3-3
VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-¥
IIK-1.1-B

JI1.1J11.2
JI1.3 JI1.4J12.1
JI2.2J12.3
J12.4J12.5
JI2.6 J12.7
JI2.8 J12.9J13.1
JI3.2J13.3
JI3.4

3auérT.

6.3

OO6paboTKa METAJUIOB U CIUIABOB PE3aHUEM,
NMEKTPOPU3NICCKUMH U INEKTPOXHUMHICCKHIMH
CII0Cc00aMH, THIIOBOE TEXHOIOIMYECKOE
000pyI0BaHUE U UHCTPYMEHTBI.

O06paboTKa MOBEPXHOCTEH JieTalieit abpa3uBHBIM
HMHCTPYMEHTOM, TUITOBOE TEXHOJIOTHYECKOES
000pyI0BaHUE U UHCTPYMEHTBI.

/Cp/

10

VK-3.1-3
VK-3.1-¥
YK-3.1-B
VK-3.2-3
VK-3.2-¥
YK-3.2-B
VK-3.3-3
VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-¥
IIK-1.1-B

JI1.1J11.2
JI1.3 JI1.4J12.1
JI2.2J12.3
J12.4J12.5
JI2.6 J12.7
JI2.8 J12.9J13.1
JI3.2J13.3
JI3.4

AHanuTHYECKUH
oTuér. 3a4ér.

Pazpgen 7. Ilpome:kyTouHast aTTecTanms.

7.1

IoAroTroBKa K aTTeCTalluy, HHas KOHTAKTHAS
padora. /Tema/

7.2

KontponbHast pabora /Kp3/

10

VK-3.1-3
VK-3.1-¥
YK-3.1-B
VK-3.2-3
VK-3.2-¥
YK-3.2-B
VK-3.3-3
VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-¥
IIK-1.1-B

KonTponbHbie
BOIIPOCHI.

7.3

IMoaroroBka k 3a4éry. /3a0/

3,75

VK-3.1-3
VK-3.1-¥
YK-3.1-B
VK-3.2-3
VK-3.2-¥
YK-3.2-B
VK-3.3-3
VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-¥
IIK-1.1-B

KonTponbHbie
BOIIPOCHI.

7.4

ITpuém 3auéra. /MKP/

0,25

VK-3.1-3
VK-3.1-¥
YK-3.1-B
VK-3.2-3
VK-3.2-¥
YK-3.2-B
VK-3.3-3
VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-¥
IIK-1.1-B

KonTponbHbie
BOIIPOCHI.

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)




O1eHOYHbIC MaTepUaITbl IPUBECHBI B MPUIIOKECHHH K paboueii mporpaMme TUCHUILTHHBI (CM. JOKYMEHT "OLCHOYHbIC MATEPUAIIBI [0
nucuuiuinHe "Marepuanosenenue").

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

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JMTEepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KomuuectBo/
roj HazBanue DbC
JI1.1 |dyaxun A. H., Kum B. |39nekrporexnuueckoe MaTepuanoBeieHue CaHKT- 978-5-8114-
[erepOypr: 2275-3,
Jlans, 2017, 200 |https://e.lanbo
C. ok.com/book/9
6677
JI1.2 | Xomomuna T.A., CBolicTBa M IIPUMEHEHNE METAJUIOB U CIUIABOB : YueOHOe Pszans: PULL R
3yokoB M.B. mocobue PI'PTY, 2014, |https://elib.rsre
u.ru/ebs/downl
0ad/1300
JI1.3 |Xomomuna T.A., CBoliCcTBa ¥ IPUMEHEHUE TUJICKTPUKOB U MarHUTHBIX Pszans: PULL R
3y6xoB M.B. MaTepHaloB : YueOHoe nmocobue PI'PTY, 2015, |https://elib.rsre
u.ru/ebs/downl
0ad/1301
JI1.4 |IToxpoBckuii ®.H. Marepuainbl 1 KOMIIOHEHTBI PAAUO3IEKTPOHHBIX CPEACTB : M.:T'opsiuas 5-93517-215-1
VYueb.mocobue 1 By30B nuHus-Tenekom,
2005, 350c.
6.1.2. lonotHUTEILHAS JINTEPATYPA
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | Komuuectso/
roj HazBanue DbC
JI2.1 |Buxpos C. I, CBolicTBa ¥ IIPUMEHEHUE METAJUIOB U IIOITYIPOBOJAHUKOB : Caparos: 978-5-44877-
Xonomuna T. A. y4yebHoe nocodue By3oBckoe 0365-2,
obpa3oBaHue, http://www.ipr
2019, 80 c. bookshop.ru/7
9791 .html
JI2.2 [FOpkos H. K. TexHonorust NpoM3BOACTBA JIEKTPOHHBIX CPEACTB CaHkr- 978-5-8114-
[erepOypr: 1552-6,
Jlans, 2014, 480 |http://e.lanboo
C. k.com/books/e
lement.php?
pll_id=41019
JI2.3 |Canynos C. B. MartepuanoseneHue CaHkr- 978-5-8114-
[erepOypr: 1793-3,
Jlans, 2015, 208 |http://e.lanboo
C. k.com/books/e
lement.php?
pll_id=56171
JI2.4 [3ybxoB M.B., HccnenoBaHue CBOICTB CErHETORNEKTPUUECKUX MaTepuaioB :  |Psa3ans: PUL] ,
Xomnomuna T.A., Mertonuyueckue yKazaHust PI'PTY, 2016, |https://elib.rsre
Manpuenko C.J. u.ru/ebs/downl
0ad/681
JI2.5 |Xonomuna T.A., W3MepeHne OTHOCUTENBHOM TUAIEKTpUIEcKO npoHuaeMoctu |Pssans: PULL ,
3yokoB M.B., Y TaHTeHCa yriia JUAJICKTPHICCKUX TI0TePh PI'PTY, 2016, |https://elib.rsre

Manpuenko C.H.

ANIEKTPOU3OIUPYIOLINX MAaTePUAJIOB | MEeTOINYSCKUE yKa3aHUs

u.ru/ebs/downl
0ad/682




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
rox Ha3BaHue ObC
JI2.6 |Buxpos C.IL, Mertasuibl ¥ CIIJIaBbI: CBOWCTBA U IIPUMEHEHHE : YueOHOe Pszans: PULL s
Xonomuna T.A. nocooue PI'PTY, 2013, |https://elib.rsre
u.ru/ebs/downl
0ad/724
JI2.7 |Manbuenko C.1., UccnenoBanuie cBOMCTB MarHUTHBIX MAaTEPUATIOB : Pszans: PULL R
Xomnomuna T.A., Meronuueckue yKazaHust PI'PTY, 2016, https://elib.rsre
3yokoB M.B., JIoreux u.ru/ebs/downl
A.B. 0ad/1298
JI2.8 [Manbuenxo C.H., Matepuainbsl 1 KOMIIOHEHTBI PaJHO3IEKTPOHHBIX CPEACTB : Psazanb: PUILL R
Mumyerus BT, Mertoanueckue yKazaHus PI'PTY, 2012,  |https://elib.rsre
Tumodeer B.H. u.ru/ebs/downl
0ad/1638
JI2.9 |PamOumu H.I'., Du3nyecKkre ¥ XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHi M.: 978-5-9221-
Bbepeskun A.B. OU3BMATIIUT, [0988-8
2009, 456¢.
6.1.3. Metoauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
rox Ha3BaHue ObC
JI3.1 [Manbuenxo C.H., HccnenoBanue cBOICTB (heppOMarHUTHBIX MaTEpUAJIOB : Psazanb: PUILL ,
Mumyerus BT, Mertoanueckue yKazaHus PI'PTY, 2013, |https://elib.rsre
Xonomuna T.A. u.ru/ebs/downl
0ad/853
JI3.2 [Manbuenxo C.H., Matepuainbsl 1 KOMIIOHEHTBI PaJHO3IEKTPOHHBIX CPEACTB : Ps3anb, 2012, 84
Muycrus B.I, METO/. yKa3. K j1a0. pabotam c.
Tumocgees B.H.
JI3.3 |Xomomuna T.A., CBolicTBa ¥ MPUMEHEHNE METAJUIOB U CIUIABOB : y4uel. nmocobue |Ps3anb, 2014,
3y6xoB M.B. 84c.
JI3.4 Xonomuna T.A., CBoiicTBa ¥ NPUMEHEHUE AUDJIEKTPUKOB U MAarHUTHBIX Psi3zanb, 2015,
3y6xoB M.B. MaTepHaoB : yued. mocobue 48c.
6.2. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANIMOHHO¥ ceTu "HTepHeT"
D1 |CaiiT kadenpsl MUKpO- 1 HaHOAIeKTpoHUKH PTPTVY: http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 |Cucrema gucrannmonnoro o0ydenus ®I'bOY BO «PI'PTY», pexxum nocrymna: 1octym u3 cetd HTepHeT — 1o mapoltto:
http://cdo.rsreu.ru/
33 |ExuHOE OKHO JOCTYyIA K 00pa30BaTeIBHEIM PECypcaM, PEXKHM JOCTYIA: JOCTYH U3 ceTd VIHTepHeT — o mapoIio:
http://window.edu.ru/
34  |HUureprer YHusepcuter MHpopManmonHbix TexHomornii: http://www.intuit.ru/
35 [DnexrponHO-OMOIHMOTeYHAs cucTeMa «[PRbooksy [DiekTpoHHEIN pecypc]. — Pexxnm gocTyna: ocTyI U3 KOPIopaTHBHON
cert PI'PTY — cBoOOomHBII, noctyn u3 cetn MHTepHET — 1o mapouo: https://iprbookshop.ru/
D6 |DnexkTpoHHO-O0MOIMOTEYHAs cUCTEeMa U31aTeNnbeTBa «JIaHb» [DneKTpoHHbIH pecypc]. — Pesxxum goctymna: qocTy U3
kopriopatuBHoii cetu PIPTY — cBoGoaHSIH, nocTyn u3 ceti MHTEepHET — N0 napouto: https://www.e.lanbook.com
37 |Onexrponnas oubnuorexa PIPTY [DnexTponHslii pecypc]. — Pexxum nocryna: uz koprnopatusHoii cetu PIPTY — no

napoto: http://elib.rsreu.ru/




6.3 IlepeyeHs NpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 00ecnedeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPON3BOJCTBA

HanMeHoBanue Onucanne
Onepanyonnas cucrema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouno
OnepayonHas cucrema MS DOS Beccpouno. KopmoparuBHas nuneHsust Microsoft Imagine Membership 1D

700565239

Kaspersky Endpoint Security Kommepueckas nuueH3us
LibreOffice CsoOoanoe 110
Adobe Acrobat Reader Caobonnoe I10
NI LabView JIunensus st 00pa3oBaTENbHBIX YUPEKIACHUN

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHHUILIMHBI (MOAYJIA)

267 y4eOHO-aIMUHUCTPATUBHBII Kopmyc. YueOHas ayguTopus Al MPOBENECHUsS Y4eOHBIX 3aHATUM JIEKIMOHHOTO U
CEMUHAPCKOr0 THIA, NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U HWHIMBUAYAJIbHBIX KOHCYJbTAIMH, TEKYLIErO KOHTPOIS U
NpOMEXYTO4HOH aTTecTaiuu CrenmanusupoBaHHas MebOenb. 80 MecT, nocka. MynbTuMmenuiiHoe 00opylOBaHUe,
KOMIIBIOTED.

501 naGopaTtopHblil Kopryc. YueOHas ayIuTopus Ul NpoBeAeHUs ydeOHbIX 3aHsaTuil CrenpanusupoanHas medens (37
II0CaJIO4YHBIX MECT)

2 [1K: Intel Celeron CPVJ1800 — 25 mir.

BO3MOXXHOCTh HOIKIIOYEHMST K ceTH VIHTepHeT W oOecHedeHHeM JOCTynma B 3JICKTPOHHYI WH()OPMAIHMOHHO-
obpa3zoBatenbHylo cpeny PIPTY

341 y4eOHO-aIMUHUCTPATUBHBIN KOpIyc. Y4yeOHas J1abopaTopus, OCHAleHHAs
J1a00paTOPHBIM 000PYIOBAHUEM

3 cTOJBI JabopaTopHbIe (22 MIT.), AOCKa MAarHUTHO-MapKepHas, 5KpaH HACTEHHbIH, 5 KOMIIbIOTEpOB 0510k nurtanus BUII-
01 0(3 wrT.), BomsbT™eTpsl B7-21A (3 mt.),B7-21,B7-35 (3 1wT.), ocumnnorpadst C1-64A (3 mwr.), C1-75, usmepurenu E4-
7, E9-4
343 yueOHO-aAMUHUCTPATUBHBIN KOPITYC. YueOHO-BCIIOMOraTeNbHas

4 AyauTopus Uil XpaHEHHs 1 PEMOHTa 000py10BaHUS

2 KOMIbIOTEPA, IPUHTEDP, CKAHEP, 5 MECT

8. METOJWYECKHE MATEPHAJIBI IO JUCHUILIMHE (MOAY.TIO)

Metoauieckoe odecreueHne TUCIUIITHHBI TPUBEICHO B MPUIIOKEHUH K pabodelt mporpaMme TUCIUTLTHHBI (CM. TOKYMEHT
"Meronuueckue ykaszaHus o aucuuruinae "Matepuanoseaenue").

MoanucaHo 3aBeayrowmm Kadeapbl ®reoy BO "PrPTY", PrPTY, JiutenHos Bnagnmup leopruesmy
08.09.2022 11:27 (MSK), MpocTtas noanuce

MopnucaHo 3aBeayLwWwMM Bbinyckatowein kadeapbl ®rbOY BO "PrPTY", PIPTY, Kpyrnos Cepreit AnekcaHaposud, 3aBeaytowmii kadeapon
14.09.2022 12:10 (MSK), NMpocTas noanucb

MoanucaHo npopekTopom no YP ®reoy BO "PIrPTY", PIPTY, Kopsuko Anekcelt Bauecnasosud, MpopekTop no yyebHol paboTte
04.10.2022 15:17 (MSK), Mpocras noanucb




