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"
COI''TACOBAHO YTBEPXIAIO
3aB. BhINTycKaromiel kadenpo IIpopekrop no YP
A.B. Kopsuxko
MarepuajioBeaeHue

paboyas nmporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuieHa 3a kadeapoi MHuKPO- ¥ HAHOIJIEKTPOHUKH
VYueOHblii 1an 13.03.02 23 00.plx
13.03.02 DnekTposHepreTuKa 1 AJIEeKTPOTEXHUKA
Kpanuduxanus OakaJjaBp
Dopma 00ydeHus O4HasA
OO61as Tpy10eMKOCTh 33ET

Pacnpeuene}me YacoB JUCHHUILIMHBI 110 CEMeCTPpam

Cewmectp
(<Kypc>.<Cemectp Ha 4(2.2)

Kypee>) Uroro

Henenp 16

Bua 3ansaTuit vII PI1 v PIl

Jlexiun 16 16 16 16
JlaGopaTopHbie 16 16 16 16
MHast koHTaKTHas 0,25 10,25 10,25 10,25
pabora
Uroro ayn. 32,25 132,25 132,25 132,25
KonrakrtHas pabora 32,25 132,25 132,25 132,25
Cam. pabora 67 67 67 67
Yackl Ha KOHTPOJIb 8,75 8,75 (8,75 18,75
HUroro 108  [108 108  [108

r. Psa3ann



IIporpammy coctaBui(n):

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

Pabouast nporpamMma JUCHUITIIHHBL

MarepuaJjioBeaeHue

paspaborana B coorBerctBuu ¢ @PI'OC BO:

®I'OC BO - 6akanaBpuar 1o HarpasieHnto noarotoBku 13.03.02 DnekTposHepreTuka 1 AIeKTPOTeXHUKa (prKka3 MUHOOpHAYKU
Poccun ot 28.02.2018 1. Ne 144)

COCTaBJICHA Ha OCHOBAHHUHM Y4eOHOTO IIaHa:
13.03.02 DnekTposHepreTukKa 1 AJIEeKTPOTEXHUKA
YTBEPXKJEHHOI'0 y4EHBIM cOBETOM By3a oT 28.04.2023 nportokon Ne 11.

Pabouas nporpamma o100peHa Ha 3aceiaHuH Kadenpsr

MHMKPO- H HAHO03JIeKTPOHUKH

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



BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa I
ucnoyiHeHus B 2024-2025 yueOHOM roay Ha 3acefaHuy Kadeapsl
MuKpo- 1 HAHOJJIEKTPOHUKHU

IIporokom ot 2024 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YePeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxkaeHa 1 0100peHa Juist
ucronderus B 2025-2026 yueOHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAHO3JIEKTPOHUKHU

IIporokon ot 2025r. Ne

3aB. kadeapoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 04€epPeTHOM Y4eOHOM ToLy
Pabouas nporpamma repecMoTpeHa, 00CyK/eHa U 0100peHa s
ucnonuenus B 2026-2027 yaeOHOM rofy Ha 3aceaHuu Kadeapsl

MHMKPO- H HAHO03JIeKTPOHUKH

IIporokon ot 2026 r. Ne

3aB. kadeapoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

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

MHMKPO- H HAHO03JIeKTPOHUKH

IIporokonm ot 2027 1. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIUAILIMHEI (MOLYJIST)

1.1{Llenbr0 OCBOCHHS TUCLIUILTHHBI SBIIICTCS (POPMHUPOBaHHE OA30BBIX 3HAHHI M YMEHUI B 00JIACTH MaTCPHAIOBE/ICHUS B
coorBercTBUU ¢ DenepanbHbIM rocyIapCTBEHHBIM 00pa30BaTebHBIM CTaHAAPTOM, (GOPMHUPOBAHUE Y CTYAECHTOB
CIOCOOHOCTH K JIOTHYECKOMY MBIIIUIEHUIO, aHAJIU3Y U BOCIPUSTHIO HHbOpMaLuy, GOpMUPOBaHUE HABBIKOB MHXXEHEPHOM
paboTHI, TOCPEACTBOM O0ECIICYECHHs STaNOB (POPMHUPOBAHMS KOMITETEHIMI, TpeaycMoTpeHHbIX PI'OC, B yacTu
IIPE/ICTABIECHHbIX HIDKE 3HAaHUH, YMEHUH U HaBBIKOB.

1.2|3apaun:

1.3|- m3yuenue usmyeckoil CyIHOCTH IPOLECCOB, NPOTEKAFOLINX B TPOBOAHUKOBBIX, TUICKTPUICCKUX, U MATHUTHBIX
MaTepHanax;

1.4]- (l)OpMI/IpOBaHI/Ie CHUCTEMATUYCCKHUX 3HAHUI B 007aCTH MaTepruaJIOBEACHUA, OCHOBHBLIX Tpe60BaHPII>i, MNpCABABIIAEMBIX K
Ppa3JIMYHBIM I'pYyIIaM (l)yHKIII/IOHaJ'IBHI:IX N KOHCTPYKIIMOHHBIX MaTC-pUaJIOB, a TAKKE 0COOCHHOCTEH MPUMCHCHUS pa3HbIX
TPYII MaTE€PUAJIOB B SJICKTPOOHEPI'CTHUKE U JICKTPOTCXHUKE

1.5]- monyyeHne HaBBIKOB HAay4HO-HCCIIEA0BATENLCKON U HHXKEHEPHON pabOThI.

2. MECTO JUCHUATIIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

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

2.1|TpeGoBaHus Kk NpeJBapUTE/ILHOI NOArOTOBKE 00y4aloIerocs:

2.1.1{O0was sHepreTrka

2.1.2|CBeTOTeXHUKA B AJIEKTPOIHEPTETUKE

2.1.3|DneKTpoMarHiuTHass COBMECTUMOCTD B 3JIEKTPOIHEPIETUKE

22| IucuunauHbl (MOIY/IN) U MPAKTHKH, 1JIS1 KOTOPBIX OCBOEHHE TAHHOMH THCHUIUINHBI (MOIYJIs1) HEOOXO0AMMO KaK
npejLiecTBYyloOLIee:

2.2.1| lenoBbie KOMMYyHUKAIMA

2.2.2|[luarsocTuka 31eKTpoo0opya0BaHUs

2.2.3|Metozbl JUaTHOCTUKHU B 3JIEKTPOIHEPreTHKE

2.2.4|HetpaanuivoHHble HCTOYHUKU SHEPTUU

2.2.5|Onekrpudeckre MaluHb

2.2.6|OnekTposHepreTHYeckue CUCTEMbI U CETH

2.2.7|IloTpebuTenu 3neKTpUUECKOi SHEPIUU

2.2.8|IIpon3BoCTBEHHAs [IPAKTHKA

2.2.9|TexHuka BbICOKMX HaIIPSHKEHUH

2.2.10|9xcIulyaTallnOHHAs IPAKTUKA

2.2.11|HapexHOCTb 31EKTPOOOOPYIOBaHUS M AIEKTPUUECKUX CETEer

2.2.12|Hay4Ho-uccinenoBartenbekas padbora

2.2.13|2neKkTpudecKue 1 IEKTPOHHBIE anapaTsl

2.2.14{IToaroroBka K NpoLeaype 3alUThl U 3alllUTa BBITYCKHOI KBanu(GUKalMOHHON paboThl

2.2.15|1IpepnunnoMHast npakTUKa

2.2.16|1Ipou3BoACTBEHHAS IPAKTUKA

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

YK-3: Cnocoden ocylecTBJISATH COIHATbHOE B3aHMO/IeiicTBHE H PeaIN30BbIBATH CBOIO POJIb B KOMaH/Ie

YK-3.1. Y0eauTe1bHO BHICTPAHBaeT CHCTEeMY APIYMEHTOB P B3aHMO/lelicTBHU B KOMaH/ie. Biiusier Ha npuHsATHE peLueHui

3HaTh

croco0bl yOeIUTEeTbHOTO BRICTPAUBAHUS CUCTEMbI apT'yMEHTOB TPU B3aUMOJICHCTBUU B KOMaH e

YMmern

yOeUTENBFHO BBICTPAuBaTh CUCTEMY apryMEHTOB [P B3aMMOJICHICTBUH B KOMaH/IE, BJIMATh HA MPUHSATHE PELICHUI
Baagern

HaBbIKAMH YOEUTEIBHOTO BHICTPAWBAHHSI CUCTEMbI apI'YMEHTOB NP B3aMMOJICHCTBUH B KOMaH/Ie

YK-3.2. OcymecTBiisieT 00MeH nH(popMaueii, 3HAHUAMH U ONBITOM C YWIEHAMH KOMAH/Ibl; OLIEHUBAET W€ APYTUX 4JIeHOB
KOMaH/Jbl ISl IOCTHKEHHUS TTOCTABJIEHHOM e TN




3HaTh

METO/IbI OCYILIECTBIICHH 0OMeHa WHOpMaIHel, 3HAHUSAMH U OTBITOM C YJICHAMH KOMaH]IbI

YMmern

OCYILLECTBISITh 00MEH HH(pOpPMaLneil, 3HAHUSAMHU U ONBITOM C YWIEHAMHU KOMaH/Ibl; OLCHUBATh UJIEH APYTHX YICHOB KOMaH/IbI JUIs
JIOCTHKEHUS IIOCTABJIEHHON LEIU

Baagern

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

YK-3.3. BeicTpauBaeT cTpaTeru cOTPyAHHYeCTBAa B KOMaHAAaX

3HaTh

croco0bl BBICTpAaUBaHMS CTPATETHH COTPYIHUYECTBA B KOMaHIaxX
YMmern

BBICTPaMBATh CTPATETUH COTPYAHUYECTBA B KOMaHaX

Baagern

HaBBIKAMU BBICTPAUBAHUS CTPATETUU COTPYJHUYECTBA B KOMaHAaX

MK-1: CnocodeH ocyuecTBJISATH HHKEHEPHO-TEXHNYECKOe COMPOB0K/IeHNE eATeJIbHOCTH M0 TEXHMYECKOMY 00CTy:KUBAHUIO
U PEMOHTY Ka0eJbHbIX H BO3YUIHBIX JUHHIi dJIEKTponepeaayu

IIK-1.1. U3y4yaeT u aHaau3upyeT HHGOPMaLMIO, TEXHUYECKHE IaHHbIEe, I0KA3aTeJIH U Pe3yJbTAThl PA00Thl, 0CYLIECTBJsAET UX
00001IeHHE M CHCTEeMATH3ALUI0

3HaTh

METO/IbI U3YYEHHSI U aHaln3a MH(OpPMALIMHU, TEXHUUECKUX JaHHBIX, TOKa3aTeNel U pe3yIbTaTOB padOThI

YMmern

M3y4aTh U aHAJIU3UPOBATH MH(OPMAIIHIO, TEXHUYECKHE IaHHBIE, [T0KA3aTeNN U PE3YIbTaThl PA0OTHI, OCYIIECTBIIATh UX 0000IIEHHE U
CHCTEMATH3ALINI0

Baagern

HaBBIKAMH M3Y4CHUS U aHAIM3a MH(OpMAIMK, TEXHUYECKUX JaHHBIX, TOKa3aTeNel 1 pe3ynbTaToB PaboTh

B pe3yabrare ocBOeHUsI TUCHMILINHBI (MOAYJIS) 00Y4aAIOUIUICH 10JKEH

3.1|3naTn:

3.1.1|ocHOBHBIC (baKTI)I, 0a3oBbIC KOHICIIIKWH U MOACIIH (I)I/ISI/IKI/I, XUMHUH, MAaTCEMAaTUKU.

3.2|Ymern:

3.2.1 NPUMCHATDH Ha IMPAKTUKEC OCHOBHBIC IIPUEMBI U IIPOrpaMMHBIC CPCACTBA 06pa6OTKI/I U NpEACTaBJICHUA JaHHBIX B
COOTBETCTBHH C 3aJ1a4€il MCCIICI0BaHMS XapaKTCPUCTHK U MMapaMETPOB JICKTPOTEXHUICCKUX U KOHCTPYKIIMOHHBIX
MaTepruaIoB; aHAJIU3UPOBATh PE3YJILTAThI PACUCTOB U 000CHOBEIBATH IMOJTYy4YCHHBIC BBIBOBI.

3.3|Bmanern:

3.3.1{ocHOBaMu pa3pabOTKU HOPMATUBHO-TEXHUYECKON JOKYMEHTAIMH B 00IACTH 3IEKTPOTEXHUYECKUX U KOHCTPYKIIMOHHBIX
MAaTepHaJIOB; IPAMOTHBIM (DM3MYECKUM HAYYHBIM S3BIKOM; MEXK/IYHAPOIHON CHCTEMOW SANHHMI] U3MEPCHUH (BU3NUECKUX
BennuuH (CH) mpu pusnyeckux pacuerax u GOpMyIUpoBKe PU3MUECKHX 3aKOHOMEPHOCTEN; HaBbIKAMU U3MEPEHUS
OCHOBHBIX (PM3UYECKUX BEIUYUH.

4. CTPYKTYPA U COJEPKAHME IV COUILINHBI (MOIYJIST)

Kon HaumeHnoBanue pa3jenoB u Tem /Buj 3ansarus/| Cemectp /| YacoB | Kommneren- | Jluteparypa ®opma
3AHIATUSA Kvpc Huun KOHTDOJIS

Paspnea 1. BBenenue. CBoiicTBa
3JIeKTPOTEXHUYECKNX U KOHCTPYKIHOHHBIX
MAaTepHaJIOB U UX KJIacCUpUKAINS.

1.1 Beenenue. CBoiicTBa IEKTPOTEXHUUECKUX U 4 0
KOHCTPYKIIMOHHBIX MaTEPHUAJIOB U UX
kinaccudukanus. /Tema/

1.2 DU3NKO-XUMUYECCKHIE, TEXHOJIOIHYSCKUE 4 1 YK-3.1-3 [JI1.1 JI1.2 JI1.3 3auér.
cBoiicTBa MaTepuasoB. TpeboBaHus, YK-3.1-Y |JI1.4]J12.1 JI2.2
IIpenbsBIsIEMbIE K MaTEpUajiaM, UCIOIb3yEeMbIM B VYK-3.1-B |JI2.3J12.4 J12.5
anekTpo3Hepreruke. Knaccudukanus VK-3.2-3 |J12.6 JI2.7 JI12.8
MaTepuasIoB 110 arperaTHOMY COCTOSIHHIO, TUITY YK-3.2-V |J12.9J13.1 JI3.2
XUMUYECKOH cBsi3u. /JIex/ VK-3.2-B JI3.3713.4

VK-3.3-3 | 51323354
VK-3.3-¥Y 3526 37

VK-3.3-B
IK-1.1-3
IK-1.1-¥
IIK-1.1-B




1.3 CtpoeHue TBEpAbIX Tell (MOHOKPHUCTAIIINUECKOE, 1 YK-3.1-3 JI1.1J11.2 3auér.
MOJIMKPUCTAIIIMYECKOE, HEYTIOPSAA0UEHHOE, YK-3.1-¥ |JI1.3 JI1.4J12.1
CMeIIaHHOE). B3auMOCBs3b CTPYKTYPBl OCHOBHBIX YK-3.1-B J12.2J12.3
CBOIICTB MaTEPUAJIOB C IIPOLIECCAMH, YK-3.2-3 J12.4J12.5
[IPOTEKAIOLIMMY B HUX IIPU TEXHOIOMMYECKON VK-3.2-¥ JI2.6 J12.7
00paboTke, BO3IEHCTBUN 3IEKTPOMarHUTHOIO YK-3.2-B (JI12.8 JI2.9J13.1
I0J151, aKTUBHBIX U arPECCUBHBIX CPEAl, U3MEHEHHUH YK-3.3-3 JI3.2J13.3
TemnepaTypsl. /JIex/ VK-3.3-¥Y JI3.4
VK-3.3-B | D132 33 24
IK-1.1-3 25326 97
IK-1.1-Y
I1K-1.1-B
1.4 Knaccudukanus 3neKTpoTeXHUUYECKUX U 4 YK-3.1-3 JI1.1J11.2 3auér.
KOHCTPYKLHOHHBIX MaTEpUAJIOB C TOUKH 3PEHUSI MX YK-3.1-Y |JI1.3 JI1.4J12.1
HCIIOIb30BaHMUS U1l KOHTAaKTUPOBaHMUS, YK-3.1-B JI2.2J12.3
KOMMYTAallUM, CO3/1aHUsI PE3UCTUBHBIX 3JIEMEHTOB. YK-3.2-3 J12.4J12.5
MexaHnuyeckue CBOWCTBA METAJIOB U CILIIaBOB. VK-3.2-¥ JI2.6 J12.7
OCo0EHHOCTH 3JIEKTPONPOBOAHOCTH METAIIOB. YK-3.2-B (JI12.8 J12.9J13.1
MexaHNuecKue 1 KBAaHTOBOMEXaHUUECKHE YK-3.3-3 JI3.2J13.3
IIPEACTaBIIEHHS 0 PU3NIECKON TPUPOsEe VK-3.3-¥ JI3.4
JNIEKTPOIPOBOAHOCTH METaLIOB. /JIex/ YK-3.3-B | 313233 24
IK-1.1-3 325326 97
IK-1.1-Y
I1K-1.1-B
1.5 Knaccugukaryst CBOHCTB 3IEKTPOTEXHUYECKUX U 10 YK-3.1-3 JI1.1J11.2 | AHanuTHUYecKui
KOHCTPYKIMOHHBIX MaTE€pUAJIOB: MEXaHUYECKHUE, YK-3.1-V |JI1.3 JI1.4J12.1| otuér. 3auér.
TeoQU3NYECKHEe, ONTUYECKHE, FTEKTPHUYECKHE, VK-3.1-B JI2.2 J12.3
MarsHutHele u ap. Kinaccuduxanus marepuaios 1no YK-3.2-3 J12.4J12.5
CTPOCHUIO SHEPTETUYECKHUX 30H, BETUIHHE VK-3.2-¥ JI2.6 J12.7
JIEKTPOIIPOBOJHOCTH U €€ TEMIIEPATypHOI YK-3.2-B (JI12.8 JI2.9J13.1
3aBucumMoctu. /Cp/ VK-3.3-3 JI3.2 J13.3
VK-3.3-¥ JI3.4
VK-3.3-B | D132 33 24
IK-1.1-3 325326 07
IK-1.1-Y
I1K-1.1-B
Pa3nen 2. IlpoBogHUKOBBIE
JIEKTPOTEXHHYeCKNe H KOHCTPYKIHOHHBIE
MaTepHajbl.
2.1 ITpOBOAHHUKOBEIE ATEKTPOTEXHUYECKUE U 0
KOHCTPYKIMOHHbIC MaTepuaibl. /Tema/
2.2 Crtpoenre Metaios, 1u¢py3rnOHHBIE TPOLIECCH B 1 YK-3.1-3 JIT.1J11.2 3auér.
MeTasuie, (opMUpOBaHUE CTPYKTYPhI METAJUIOB U YK-3.1-Y |JI1.3 JI1.4J12.1
CIUIABOB IIPH KPUCTAIUIM3ALHU, KPUBBIS YK-3.1-B JI2.2J12.3
KPHUCTAJIJIM3AIMHY JIJIsl METaJJIOB U CILIABOB. YK-3.2-3 J12.4 J12.5
[Tnactuueckast neopmariyis, BIUSIHUE HArpeBa Ha YK-3.2-Y JI2.6 J12.7
CTPYKTYpY U CBOWCTBa 1e() OPMUPOBAHHOIO YK-3.2-B |JI2.8 JI2.9J13.1
MeTajuia. YK-3.3-3 JI3.2 JI3.3
CTtpoeHure 1 CBOWCTBA JKENe30YTIepOUCThIX YK-3.3-Y JI3.4
cruiaBoB. KoMIioHeHTHI U a3l B CIIaBaX CUCTEMBI YK-3.3-B | D132 33 54
Kene3o — yriaepo. JlnarpaMMa cocTosiHUS CIIaBOB IK-1.1-3 35026 37
CHCTEMBI JKele30 — yraepon. /JIex/ IK-1.1-Y
I1K-1.1-B
23 HccnenoBanue 3aBUCUMOCTH 8 YK-3.1-3 JI1.1J11.2 Otuér o
3JIEKTPOIPOBOJHOCTH IIPOBOIHUKOBBIX YK-3.1-Y |JI1.3 JI1.4J12.1| naGopaTopHOii
MaTepuagoB OT TEMIIEPATYPhl U KOHLIEHTPALUH YK-3.1-B JI2.2J12.3 | pabore. 3amura
KOMITOHEHTOB. /J1a6/ VK-3.2-3 J12.4J12.5 1a00paTOpHOH
VK-3.2-¥ JI2.6 J12.7 paboThI.
VK-3.2-B [J12.8 J12.9J13.1
VK-3.3-3 J13.2J13.3
VK-3.3-¥ JI3.4
VYK-3.3-B | D132 33 24
IK-1.1-3 325326 97
IK-1.1-Y

IIK-1.1-B




2.4 3aBUCHUMOCTb AJIEKTPOIPOBOJTHOCTH METAJIOB OT 13 YK-3.1-3 JIL.1J11.2 | AHanuTruvecKuit
TeMIepaTyphl. TernonpoBoaHOCTh YK-3.1-V |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 cBoiicTra. /Cp/ YK-3.2-¥ J12.6 J12.7
VK-3.2-B [J12.8 J12.9J13.1
YK-3.3-3 JI3.2J13.3
VK-3.3-¥ JI3.4
VK-3.3-B | 31323354
IK-1.1-3 3526 37
IK-1.1-Y
I1K-1.1-B

Pazaes 3. Teopust ¥ TeXHOI0TUsl TePMHUYECKOM

00padoTKH CTaIU, XMMUKO-TepMHYeCKast

oopadorka. Kinaccnpukanus u npumeHeHue

MeTAJLIIOB ¥ CIIJIABOB B )JIEKTPOIHEPTeTHKE.

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

Kiaccudukanys 1 npuMEeHEHHE METalIOB U
CIUTaBOB B 3JICKTpO3HepreTuke. /Tema/

32 Teopust 1 TEXHOIOIHS TEPMUUECKOH 00paboTKu 1 YK-3.1-3 JI1.1J11.2 3auér.
cTaiH, (pa3oBble NPEBPALLCHUS B CTAIISX NIPU YK-3.1-V |JI1.3 JI1.4J12.1
TepMUYECKON 00paboTKe. XUMUKO-TEPMHUYECKas YK-3.1-B JI2.2J12.3
obpaboTka. YK-3.2-3 J12.4J12.5
Oco0eHHOCTH IOJIY4EHUsI, MAPKUPOBKA U VK-3.2-¥ JI2.6 J12.7
[IPUMEHEHUE CTaell, YyTryHOB, CIUIaBOB Ha OCHOBE YK-3.2-B [JI2.8 JI2.9J13.1
MEIU U aJTIOMUHUS B IPUOOPOCTPOECHUH. YK-3.3-3 JI3.2J13.3
Mertaiibl BBICOKOH IPOBOAUMOCTH (MEJIb, VK-3.3-¥ JI3.4
AIIOMUHUI U T.J1.); CIUIaBbl Ha UX OCHOBE (OpoH3a, YK-3.3-B | 91322323 54
JIaTyHb, AIOPATIOMUHUN, CHIIYMHH U T.1.); IK-1.1-3 3536 37
MapKHpOBKa M npuMeHeHue. /Jlex/ IK-1.1-¥

I1K-1.1-B

33 Meransl U CIUIaBbl pa3IU4yHOrO MIPUMEHEHUS B 10 YK-3.1-3 JIL.1J11.2 | AHanuTuvecKuit
IpuOOPOCTPOCHUU, UX MAPKUPOBKA: TYTOILIABKUE YK-3.1-V |JI1.3J11.4J12.1| otuér. 3auér.
(Bonbdpam, MOTUOAEH U T.1.); CO CpeaHEl YK-3.1-B JI2.2J12.3
TeMIlepaTypoi IIaBJIeHUs (KeIe30, HUKENb, YK-3.2-3 J12.4J12.5
KOOaJIbT U T.[1.); C HU3KOH TeMIepaTypoi VK-3.2-¥ J12.6 J12.7
IU1aBJIeHUs (CBUHEL, OJIOBO, IIMHK, KaJAMUH H T.11.). YK-3.2-B |J12.8 JI2.9J13.1
OCOo0EHHOCTH UCIIONb30BaHUS PTYTH. YK-3.3-3 JI3.2J13.3
ITpumenenue 6;1aropoaHbIX, PEAKO3EMETbHBIX VK-3.3-¥ JI3.4
METAJIJIOB U CIUIaBOB HA UX OCHOBE. YK-3.3-B | 9122323 54
KOHCTpYKIIMOHHBIE MAaTEPUaJIb] 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 HEeMETAITMYECKUX ITPOBOJHUKOBBIX
Mmarepuaios. /Cp/

Pasnen 4. ludjiekrpuieckue
JIEKTPOTEXHHYeCKNe H KOHCTPYKIHOHHBIE
MaTepHajbl.

4.1 JnanekTpuueckre 3IeKTPOTEXHUYECKUE U 0
KOHCTPYKIIMOHHBIC MaTepuaisl. /Tema/

4.2 Knaccugukanus qusnekTpuyeckux MaTepHalioB. 2 YK-3.1-3 JIT.1J11.2 3auér.
DJEeKTPOIPOBOAHOCTD ANUAIIEKTPUKOB. Du3nyeckas YK-3.1-y |JI1.3 JI1.4J12.1
MIPUPO/IA DIIEKTPONPOBOIHOCTH, TOKH CMELICHHS, YK-3.1-B JI2.2J12.3
CKBO3HOH 3JIEKTPOIIPOBOJHOCTH (OOBEMHBIH 1 YK-3.2-3 J12.4 J12.5
MMOBEPXHOCTHBII), abcopOiuu. Y ienpHbie YK-3.2-Y JI2.6 J12.7
00BEMHOE U ITIOBEPXHOCTHOE COMPOTUB-JICHHE YK-3.2-B |J12.8 JI2.9J13.1
JTUBJIEKTPUKOB, METO/IbI UX U3MEPEHHUS; YK-3.3-3 JI3.2 J13.3
3aBHCUMOCTb OT TEMIIEPATYPhl, HAPSHKEHHOCTH U YK-3.3-Y JI3.4
BpPEMEHH ITPUII0KEHUS IJICKTPUUECKOTO OIS, YK-3.3-B | 312253 54
BJIQ)KHOCTH ¥ XUMHYECKON arpeCCUBHOCTH CPEJIbL. IK-1.1-3 35526 37
OCOo0EHHOCTH HIIEKTPONPOBOAHOCTH IK-1.1-¥
ra3000pa3HbIX, KUIKAX U TBEPIBIX TUIICKTPUKOB. [IK-1.1-B

/JTex/




43 Ionspuzanus IU3IEKTPUYECKUX MaTEPUAJIOB. YK-3.1-3 JI1.1J11.2 3auér.
Du3uyecKre 0COOEHHOCTH NONApU3aALIU YK-3.1-¥ [JI1.3 JI1.4J12.1
JIBIIEKTPUKOB. OTHOCUTENbHAS AUAIIEKTPUIECKas! YK-3.1-B JI2.2J12.3
IIPOHULIAEMOCTb. MeXaHU3MbI ONSpU3ALUU YK-3.2-3 J12.4J12.5
JTUBJIEKTPUKOB; CBSI3b OTHOCUTEIBHOM VK-3.2-Y J12.6 J12.7
JII3JIEKTPUYECKOM IIPOHUIIAEMOCTH C ITPOLIECCAMU YK-3.2-B |J12.8 J12.9J13.1
nonspusanuy. YacroTHas U TeMIepaTypHas YK-3.3-3 JI3.2J13.3
3aBUCUMOCTHU OTHOCHTEIILHOM AUIEKTPUIECKON VK-3.3-¥ JI3.4
[IPOHULIAEMOCTH AUIEKTPUKOB Pa3HbIX THIIOB. YK-3.3-B | 313233 24
Knaccudukanus JU3neKTpUKoB 110 0COOCHHOCTIM IK-1.1-3 3536 37
HoNspU3alUH (IONSAPHBIE, HETIOJSIPHBIE) U IK-1.1-¥
3aBMCUMOCTH OTHOCUTEIBHOM JUIIEKTPUUYECKON IIK-1.1-B
MPOHMIIAEMOCTH OT HAIPSDKCHHOCTH
UIEKTPUYECKOr0 1O (JINHEHHbIE, HETMHEITHbIE).

/Jlex/

4.4 IIpupona crioHTaHHOI noNspU3ayy. 3aBUCUMOCTh YK-3.1-3 JI1.1J11.2 3auér.
3apsjia 1 OTHOCUTENILHON AUAIEKTPUIECKON YK-3.1-¥ [JI1.3 JI1.4J12.1
[IPOHULIAEMOCTH CETHETORIEKTPUKOB OT YK-3.1-B JI2.2J12.3
HaNpPsDKEHHOCTH JIEKTPUUECKOro Mo, TeMIepa- YK-3.2-3 J12.4J12.5
TYypbl, 4acTOThl. [Ipsmoii u oOpaTHbIit VK-3.2-¥ JI2.6 J12.7
16303 HEKTHI. YK-3.2-B |J12.8 JI2.9J13.1
Juanextpudeckue norepu. OnpeneneHue, YK-3.3-3 JI3.2J13.3
IIPUPOJA U XaPAKTEPUCTHKH AUDIECKTPUIECKUX VK-3.3-¥ JI3.4
[IOTEPb B IIOCTOSHHOM U [IEPEMEHHOM YK-3.3-B | 313233 24
JIEKTPUYECKOM I10JIe. BeKTOpHas nuarpamma s IK-1.1-3 3536 37
KOHJIEHCATOpa C U€AJIbHBIM U PEaIbHBIM IK-1.1-¥
JIAAJIEKTPUKAMU, YIOJl TUAJIEKTPUUECKUX TIOTEPb, [IK-1.1-B
TaHTCHC YTJIA JUIJICKTPHYCCKUX HOTEPb.

IMocnenoBaTenbHas U apaiebHast CXEMbI
3aMelleHUs] KOHAEHCATOPa, COEPHKAILETO
pCaNIBHBIN TUANICKTPHK. PacyeT BeIMYMH TaHTeHCa
yIia AUAJIEKTPUYECKUX TTOTePh U MOIHOCTH
JIMJICKTPUYECKUX OTEPh B IEPEMEHHOM
3IIEKTpUUecKoM 11oie. /Jlex/

4.5 W3mepenue yaenbHOro CONpOTUBIEHUS TBEPABIX YK-3.1-3 JI1.1J11.2 Otuér o
JIMIIEKTPUKOB. /J1ab/ VK-3.1-Y |JI1.3 JI1.4J12.1| nabopatopHoii

YK-3.1-B JI2.2J12.3 | paGote. 3amura
YK-3.2-3 J12.4J12.5 J1a00paTOpHOM
VK-3.2-¥ J12.6 J12.7 paboThI.
VK-3.2-B [J12.8 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 TOTEPh. 3aBUCUMOCTbh TaHI€HCA
yrila JUJIEKTPUYECKUX OTEPh OT TeMIIEPaTyphl,
YaCTOThI, HAIPSHKEHHOCTH AJIEKTPUIECKOrO MO U
Jpyrux (HaxTopoB A AUAIEKTPUKOB Pa3HbIX
TUIOB. [IONHBIN qUATEKTPUUECKUN CIIEKTP.
DneKTpuyecKas IPOUYHOCTh TUAIEKTPUKOB.
Omnpezesnenue npodos 1 AIEKTPUIECKOI
npoynocty (Emp).

Ipupona n MexaHu3MbI IPOOOS ra3000pa3HBIX
JII3JIEKTPUKOB; 3aBUCUMOCTD HJIEKTPUIECKON
IIPOYHOCTH Ia3000pa3HbIX JUIIEKTPUKOB OT
JlaBJieHus1, GOPMBI 3JIEKTPOJIOB U PACCTOSHUS
MEX]Ty HUMH.

Oco0eHHOCTH IPOOOST HKHUIKUX JUINEKTPHKOB,
3HAYCHHUE UX OYMCTKH JUIS TOBBIICHUS
3JIEKTPUYECKOM IPOYHOCTH.

du3uyeckasi IPUPOAa U MEXAHU3MBbI TPOOOs
TBEPABIX AUAJIEKTPUKOB. BiMsHIE OMTHOPOJHOCTH U
TOJILMHBI AUDJIEKTPUKA Ha JIEKTPUUECKYIO
[IPOYHOCTh. BiusiHKE TemnepaTypsl, 4aCTOTHI U
BPEMEHU IIPUIOKEHUS JIEKTPUUECKOTO T10JIS HA
Enp TBepAbIX IUAIEKTPUKOB. Y CIOBUS I
Pa3BUTUS TEIUIOBOTO NPOOOsL, pacueT
KPHUTHYECKOTO HANPSDKCHUSL.

MeTozbl NOBBILIEHUS 3JEKTPUIECKON TPOUHOCTH
J3IEeKTPUKOB. CpoK CIyKObI U HAJEKHOCTD
3JEKTPUYECKON U30JISALINY.

IIpumeHenne AUAIEKTPUIECKUX MAaTEPUAIIOB B
3JIeKTpOo3HepreTuke. ['a3000pa3Hble IUIEKTPUKH
(BO3yX, a30T, BOAOPO/, UHEPTHBIE Ia3bl), X
XapaKTEPUCTUKU U IPUMEHEHUE.

ITonumepHsle YriaeBoaopoIbl (IOTUATUIIEH,
HOJNUIPOMIEH, TOTUCTUPOI, TOTUBUHWIXIOPUA U
T.J1.), CBOICTBA U 00JaCTH UX IPUMEHEHHUS.
DTOpOpraHNyYeCcKUe OJIUMEPDI, CBOUCTBA U
npumeHeHue. CBoiicTBa U IPUMEHEHHE
nonu3¢upos (MOITUMETUIMETAKPUIIAT,
MoJMATHIIEHTEepedTanar), HonuaMuI0B (KanpoH U
np.), noauuMunoB (nonuyperan). [IpumeHenue
I TATEBBIX, JITOKCHIHBIX,
benondopmanbIeruIHbIX, KPEMHUHAOPraHUUECKUX
CMOJI, UCKYCCTBEHHBIX IONUMEPOB. CII0MCThIE
IUTACTUKH U MaTepualibl Ha OCHOBE 1IEJIIOJIO3bI.
Texuosorus nomydyeHus, oopadoTku,
(hopmooOpazoBaHusi, CBOICTBA 1 001aCTH
IIPUMEHEHUS 3JIaCTOMEPOB (Ha OCHOBE
HaTypaJIbHOI'O U CHHTETUYECKOI'0 Kay4yKOB).
[IpumeneHne MPUPOIHOH CIIO/IBI M MATEPUAIIOB Ha
ee ocHoBe. CBOICTBA U 00JaCTH IPUMEHEHUS
JIEKTPOU3OJIALIMOHHBIX CTEKOJ, CUTAJLIOB,
AJIEKTPOM3O0JISIIMOHHON 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

AHanuTHYECKUI
oTuéT. 3a4érT.

Paspen S. MaruurHbie MaTepuabl.

5.1

MarnuTtHble MaTepHainsl. /Tema/

52

Knaccugukanys BemecTs mo MarHUTHbIM
cBoiicTBaM. J[naMarHeTHKH, MapaMarHeTUKY,
(beppoMarHeTHkH, aHTH(EPPOMATHETHKH,
(beppUMarHeTuKy.

OcHOBHasI KpUBas HAMArHUYMBAHUS, BUJIBI
MarHUTHOM MPOHUIIAEMOCTH. MarHUTOMSITKUE U
MarHUTOTBEPIbIC MaTepuasl. /JIek/

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 37

3auérT.




53 Ionspuzanus IM31eKTPUYECKUX MaTepUaIoB. 0,5 YK-3.1-3 JI1.1J11.2 3auér.
duznyeckre 0COOEHHOCTH MONAPU3ALUN YK-3.1-y |JI1.3 JI1.4J12.1
J3IIEKTPUKOB. OTHOCUTENbHAS AUIIEKTPUIECKas! YK-3.1-B J12.2J12.3
IIPOHULIAEMOCTb. MeXaHU3MbI ONSpU3ALUU YK-3.2-3 J12.4J12.5
JII3JIEKTPUKOB; CBS3b OTHOCUTENBHOM VK-3.2-¥ JI2.6 J12.7
JII3JIEKTPUYECKOM IIPOHUIIAEMOCTH C IIPOLIECCAMU YK-3.2-B [JI2.8 JI2.9J13.1
nossipu3anuy. YactoTHas U TeMIiepaTypHas YK-3.3-3 JI3.2 JI3.3
3aBHCUMOCTH OTHOCHUTEIBHOMN JUAIEKTPHYECKON YK-3.3-Y JI3.4
[IPOHULIAEMOCTH AUNIEKTPUKOB Pa3HbIX THIIOB. VK-3.3-B | 9122323 54
/Jlex/ IIK-1.1-3 3556 37

IK-1.1-Y
I1K-1.1-B

54 Knaccudukanus JUsneKTpuKoB 110 0COOCHHOCTIM 0,5 YK-3.1-3 JI1.1J11.2 3auér.
HONspU3alUH (IIONSAPHBIE, HETIOSIPHBIE) U YK-3.1-YV (JI1.3 JI1.4J12.1
3aBUCUMOCTHU OTHOCHUTENILHOM IUAIEKTPUIECKON YK-3.1-B JI2.2J12.3
[IPOHULIAEMOCTH OT HAIPSHKEHHOCTH YK-3.2-3 J12.4J12.5
IEKTPUYECKOrO 10JIs JINHEHHbIE, HETMHEIHbIE). VK-3.2-¥ JI2.6 J12.7
/Jlex/ VK-3.2-B [J12.8 J12.9J13.1

VK-3.3-3 J13.2J13.3
VK-3.3-¥ J3.4
VK-3.3-B | 31323354
IK-1.1-3 3526 97
IK-1.1-Y

I1K-1.1-B

5.5 HccnenoBanue cBOMCTB peppOMarHUTHBIX 4 YK-3.1-3 JI1.1J11.2 Otuér o

Martepuaos. /J1ad/ VK-3.1-Y [J11.3 JI1.4]J12.1| naGopatopHoii
YK-3.1-B JI2.2J12.3 | paGore. 3amura
YK-3.2-3 J12.4J12.5 J1a00paTOpHOMH
VK-3.2-¥ JI2.6 J12.7 paboThI.
VK-3.2-B [J12.8 J12.9J13.1
VK-3.3-3 J13.2713.3
VK-3.3-¥ J3.4
VK-3.3-B | 31323354
IK-1.1-3 3596 37
IK-1.1-Y
I1K-1.1-B

5.6 MarsuTHbIE MaTepHabl Ui BBICOKUX U 12 YK-3.1-3 JI1.1J11.2 | AHanuTHuecKuit

CBEPXBBICOKUX 4acTOT. MeTObI OIy4EHHs U VK-3.1-Y [JI1.3J11.4J12.1| otuér. 3a4ér.
00paboTKH, 0COOCHHOCTU M MapKH (eppUTOB; YK-3.1-B JI2.2J12.3
YaCTOTHBIE JUAIa30HbI IPUMEHCHUS. YK-3.2-3 J12.4J12.5
MarHuToAn3IEKTPUKY. VK-3.2-¥ JI2.6 J12.7
MarsuToTBep/ble MaTepuabl: TEXHOIOTHS YK-3.2-B [JI2.8 JI2.9J13.1
HOJy4eHUsS U 00pabOTKH; MapKUPOBKA,; YK-3.3-3 JI3.2J13.3
JIETUPOBAHHBIE MAPTEHCUTHBIE CTAJIN; JIUThIE VK-3.3-¥ JI3.4
BBICOKOIPLIUTUBHBIE CIIJIaBbl; MATHUTHI U3 YK-3.3-B | 9122323 54
HOPOIIKOB; MArHUTOTBEP/bII (epPUTHL; CIUIABHI HA IK-1.1-3 3536 37
OCHOBeE 0JIarOpOHBIX, PEAKO3EMENIbHBIX METAIIJIOB; [IK-1.1-Y
METAJJIOIIACTUYECKUE U METAINTIOKEPAMUYECKUE [IK-1.1-B
MarHuTsl. Martepraibl Ui 3aIiUCH, XPaHSHUS 1
BOCIIPOM3BEICHUSI HH(OpMAILHH.
MarauTHble MaTEpHaIbl CIICHATN3HPOBAHHOTO
Ha3HAYCHUS: (QEPPUTHI U CIUIABBI C MPSIMOYTOJIbHOMN
HeTIeH THCTepe3yca; TePMOMAarHUTHbIC
MaTepHaJIb; CIUIABEI C TIOCTOSIHHOW MAarHUTHOW
MPOHMIIAEMOCTBIO B CIIA0BIX MATHUTHBIX MOJISX;
MAarHUTHBIC IVICHKH; MArHUTOCTPUKIOHHBIC
Marepuainsl. /Cp/

Pazgeu 6. Texnonornu o6padorku u

¢popmooOpa3zoBaHusi Y1eKTPOTEXHUYECKHX U

KOHCTPYKIIMOHHBIX MATEPHAJIOB.

6.1 Texuosmoruu 06padboTku 1 HopMOOOpa30BaAHHS 0

SIEKTPOTEXHMYECKUX U KOHCTPYKIIHOHHBIX
MatepuaiioB. /Tema/




6.2 TouHOCTH 00pabOTKH U LIEPOXOBATOCTH 2 YK-3.1-3 |JI1.1J11.2J11.3 3auér.
MTOBEPXHOCTH JIETaJICH. YK-3.1-Y |[JI1.4J12.1 J12.2
Caapka U naiixa. YK-3.1-B |JI2.3J12.4 JI12.5
ITonyueHue 3aroTOBOK JIUTHEM, TUIIOBOE YK-3.2-3 |J12.6 J12.7 J12.8
TEXHOJIOIMYECKOE 000pYyI0BaHUE. YK-3.2-V |J12.9J13.1 JI3.2
O06paboTKa METaJIOB U CIUIABOB JIABJICHUEM U YK-3.2-B JI3.3J13.4
IUTACTUYECKUM 1€(OpMUPOBAHUEM, TUTIOBOE YK-3.3-3
TEXHOJIOIMYECKOE 000PYIOBAaHUE U MHCTPYMEHTBI. VK-3.3-¥
/JTex/ VK-3.3-B
IK-1.1-3
IK-1.1-Y
I1K-1.1-B
6.3 O0paboTKa METaJIOB U CIUIABOB  pE3aHUEM, 10 YK-3.1-3 [JI1.1 JI1.2 JI1.3| AHanutuueckuii
ANEKTPOPHU3UYECKUMHU U IEKTPOXUMHUYECCKUMHU YK-3.1-Y [JI1.4J12.1 J12.2] otuér. 3auér.
CII0c00aMHM, TUIIOBOE TEXHOJIOTUIECKOE VK-3.1-B |[JI2.3J12.4 JI2.5
000pyaOBaHHE U HHCTPYMEHTHI. YK-3.2-3 |J12.6 JI2.7 J12.8
O06paboTKa MOBEPXHOCTEN JieTalieil aOpa3uBHBIM YK-3.2-Y [J12.9J13.1 JI3.2
HMHCTPYMEHTOM, TUIIOBOE TEXHOJIOTUUECKOE YK-3.2-B JI3.3J13.4
000pyaOBaHHE U HHCTPYMEHTHI. YK-3.3-3
/Cp/ VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-Y
I1K-1.1-B
Pazpgen 7. Ilpome:kyTouHast aTTecTanms.
7.1 IToaroroBka K aTTeCTAlUK, MHAsl KOHTAKTHAS 0
pabora. /Tema/
7.2 IMoxroroeka k 3auéry. /3a0/ 8,75 YK-3.1-3 KonTponbHbie
YK-3.1-¥ BOIIPOCHI.
VK-3.1-B
VK-3.2-3
YK-3.2-¥
VK-3.2-B
VK-3.3-3
VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-Y
I1K-1.1-B
7.3 ITpuém 3auéra. /MKP/ 0,25 VK-3.1-3 KoHTposbHbIe
YK-3.1-¥ BOIIPOCHI.
VK-3.1-B
VK-3.2-3
YK-3.2-¥
VK-3.2-B
VK-3.3-3
VK-3.3-¥Y
VK-3.3-B
IK-1.1-3
IK-1.1-Y
I1K-1.1-B

5. OEHOYHDBIE MATEPHAJIBI IO JMCOUILIMHE (MOYJIIO)

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

6. YYHEBHO-METO/JHNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JMTEepaTypa

ABTOpLI, COCTaBUTCIIN

W3parenbcTBoO,
roJ

Konnuecto/
Ha3Banne DbC




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommuectso/
rox Ha3BaHue ObC
JI1.1 |Hynxun A. H., Kum B. |39nekrporexHuueckoe MaTepuanoBeieHue CaHKT- 978-5-8114-
[erepOypr: 2275-3,
Jlans, 2017, 200 [https://e.]lanbo
C. ok.com/book/9
6677
JI1.2 (Xonomuna T.A., CBoiicTBa ¥ MPUMEHEHUE METAJUIOB U CIUIABOB : YueOHOe Psazanb: PULL ,
3yokoB M.B. mocobue PI'PTY, 2014, |https://elib.rsre
u.ru/ebs/downl
0ad/1300
JI1.3 | Xonomuna T.A., CBolicTBa ¥ IPUMEHEHUE TUDJICKTPUKOB U MarHUTHBIX Pszans: PULL R
3y6xoB M.B. MaTepHaloB : YueOHoe mocodue PI'PTY, 2015, |https://elib.rsre
u.ru/ebs/downl
0ad/1301
JI1.4 |IToxposckuii ®©.H. Marepuainbl 1 KOMIIOHEHTBI PAAUO3IEKTPOHHBIX CPEACTB : M.:T'opsiuas 5-93517-215-1
Yueb.mocobue 1 By30B nuHus-Tenekom,
2005, 350c.
6.1.2. lono/IHMTe/IbHAS JIUTEPATYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnatenscrBo, | Kommuectso/
rox Ha3BaHue ObC
JI2.1 |Buxpos C. IL, CBolicTBa ¥ IIPUMEHEHNE METAJUIOB U TOJTYIPOBOJAHUKOB : 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 {Opkos H. K. TexHos0rus MPOU3BOACTBA HIIEKTPOHHBIX CPENICTB CaHKT- 978-5-8114-
IerepOypr: 1552-6,
Jlans, 2014, 480 |http://e.lanboo
C. k.com/books/e
lement.php?
pll_id=41019
JI12.3 |Canynos C. B. MartepuanoseneHue CaHKT- 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., HccnenoBanue CBOICTB CErHETONEKTPUUECKUX MaTepuaioB :  [Pa3ans: PULL ,
Xomnomuna T.A., Mertonuueckue yKazaHust PI'PTY, 2016, https://elib.rsre
Maspuenko C.U. u.ru/ebs/downl
0ad/681
JI2.5 [Xonomuna T.A., W3MepeHne OTHOCUTENBHOM TUAIEKTPUIECKON poHnaeMoctu |Pszans: PUL] ,
3yokoB M.B., Y TaHTeHCa yriia JUAJICKTPHICCKUX TI0TePh PI'PTY, 2016, |https://elib.rsre
Maspuenko C.U. ANIEKTPOU3OIUPYIONINX MAaTePUAJIOB | METOINYCCKUE yKa3aHUs u.ru/ebs/downl
0ad/682
JI2.6 |Buxpos C.IL, Mertasuibl U CIIJIaBbI: CBOMCTBA U IIPUMEHEHHE : Y4ueOHOe Pszans: PULL s
Xonomuna T.A. rnocooue PI'PTY, 2013, https://elib.rsre
u.ru/ebs/downl
0ad/724
JI2.7 [Manbuenko C.11., HccnenoBanne cBOMCTB MarHUTHBIX MaTEPUAIIOB : Psazanb: PUILL ,
Xomnomuna T.A., Meronuueckue yKazaHust PI'PTY, 2016, https://elib.rsre
3yokoB M.B., JIoreux u.ru/ebs/downl
A.B. 0ad/1298




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnatenscrBo, | Kommgectro/
rox Ha3BaHue ObC
JI2.8 [Manbuenxo C.H., Matepuanbsl 1 KOMIIOHEHTBI PaJIMOIIEKTPOHHBIX CPENICTB : Psazanb: PUILL R
Mumyerus BT, Mertoanueckue yKazaHus PI'PTY, 2012,  |https:/elib.rsre
Tumodees B.H. u.ru/ebs/downl
0ad/1638
JI2.9 |PamOumu H.I'., Du3nyecKkue ¥ XMMHYECKHUE OCHOBBI HAHOTEXHOIOTHI M.: 978-5-9221-
Bbepeskun A.B. OU3BMATIIUT, [0988-8
2009, 456¢.
6.1.3. Metoauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnatenscrBo, | Kommgectso/
rox Ha3BaHue ObC
JI3.1 [Manbuenxo C.H., HccnenoBanue cBOICTB peppOMarHUTHBIX MaTEPUAJIOB : Psizanb: PUL] ,
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
Mumycrus B.I, METO/I. yKa3. K j1a0. paboram c.
Tumodgees B.H.
JI3.3 |Xomomuna T.A., CBolicTBa ¥ IPUMEHEHNE METAJUIOB U CIUIABOB : y4el. mocobue |Ps3anb, 2014,
3y6xoB M.B. 84c.
JI3.4 |Xonomuna T.A., CBoiicTBa ¥ NPUMEHEHUE AUDJIEKTPUKOB U MATHUTHBIX Psizanb, 2015,
3y6xoB M.B. MaTepHaloB : yued. mocobue 48c.
6.2. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANIMOHHO¥ ceTu "HTepHeT"
31 [Caiit xadenpsr Mukpo- 1 HaHOIeKTpoHUKH PI'PTY:  http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 |Cucrema gucranimonnoro o0ydenus ®I'bOY BO «PI'PTY», pexxum nocrymna: 10cTym U3 ceTd MIHTepHeT — 1o napoJtto:
http://cdo.rsreu.ru/
33 |ExuHOE OKHO OCTYyIa K 00pa30BaTENILHBIM PECYpCaM, PEKUM JIOCTyMHa: IOCTYII U3 CeTH MIHTepHeT — 1o maponto:
http://window.edu.ru/
34  |HUureprer YHusepcuter VHpopManmonHbIx TexHomoruii: http://www.intuit.ru/
35 |DnexrponHO-OMOIHMOTeYHAs cucTeMa «[PRbooksy [DiekTpoHHBIN pecypc]. — Pexxnum gocTyna: oCcTyI U3 KOPIopaTHBHON
cetu PITPTY — cBoOOHBIN, JOCTYM U3 ceTn MHTEepHET — 1o mapostro: https://iprbookshop.ru/
D6 |DnexkTpoHHO-O0MOIMOTEYHAs cUCTEMa U31aTeNnbeTBa «JIaHb» [DneKTpoHHbIH pecypc]. — Pesxxum goctymna: qoctym u3
kopriopatuBHoii cetu PIPTY — cBoGoaHSIH, nocTyn u3 ceti MHTEepHET — no napouto: https://www.e.lanbook.com
37 |Onexrponnas oubnuorexa PI'PTY [DnekrpoHHslii pecypc]. — Pexxum nocryna: u3 xkopnopatussoii cetu PIPTY — no

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

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHus1  HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb JMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHIEMOI0 IPOIPAMMHOI0 00eciedeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPON3BOJCTBA

HaumenoBanue

Onucanue

Onepanyonnas cucrema Windows XP

Microsoft Imagine, Homep noamucku 700102019, 6eccpouno

OnepayonHas cucrema MS DOS Beccpouno. Koprnopatuprast nunensus Microsoft Imagine Membership 1D
700565239

Kaspersky Endpoint Security Kommepueckas nuneH3ust

LibreOffice CsoOoanoe 110

Adobe Acrobat Reader Caobonnoe I10

NI LabView JIunensus st 00pa3oBaTENbHBIX YUPEXKICHUN




6.3.2 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 [CnpaBounas npaBoBas cucrema «KoncynsranTIlmoc» (moroBop 06 mHbOpManmoHHO# moaaepkke Nel342/455-100 ot
28.10.2011 r.)
7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUILINHBI (MOAYJIA)

267 y4eOHO-aIMUHUCTPATUBHBIN KOpIyc. YdeOHas ayquTopusl UL NPOBEACHHS YYCOHBIX 3aHATHH JICKIMOHHOIO M

| CEMHMHAPCKOTO THIIA, NMPAKTUYCCKUX 3aHSATHH, TPYIIIOBBIX M WHIMBUIYaJbHBIX KOHCYJIBTALMH, TEKYLIErO KOHTPOIS U
IIPOMEXKYTOYHOH arTectanuu CrenuanusupoBaHHass MeOenb. 80 Mect, nocka. MynpTuMenuiiHoe 000pyIOBaHHUE,
KOMITBIOTEP.
501 naGopaTtopHblil Kopryc. YueOHas ayIuTopHsl Al IpoBeieHUs yueOHbIX 3aHATuil CrienmanusupoBaHHas Mebens (37
II0CaJI0YHBIX MECT)

2 [1K: Intel Celeron CPVJ1800 — 25 mir.
BO3MOXXHOCTh TOIKIIIOUCHUS K CeTH VHTepHeT H oOecredeHHeM JOCTylma B JJICKTPOHHYIO HH(GOPMAIOHHO-
obpa3zoBatenbHylo cpeny PIPTY
341 y4eOHO-aIMUHUCTPATUBHBINH KOpIYC. YueOHas J1abopaTopusi, OCHAIllEHHAs
J1a00paTOPHBIM 000PYIOBAHUEM

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

4 AyauTopus Ui XpaHEHHUs 1 PEMOHTa 000py10BaHUS

2 KOMIIbIOTEPA, IPUHTEDP, CKAHEP, 5 MECT

8. METOJNYECKHE MATEPHAJBI IO JUCHUILIMHE (MOAY.JTIO)

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

[IOKYMEHT MOZAMUCAH 3EKTPOHHOW MOAMNMUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, JIutBuHoB Bnaaummp 05.06.23 14:04 (MSK) MpocTtas noanuck
3ABEAYIOLLMM l'eopruesuy, 3aBeaytowmii kacdeapoit MHIJ

KA®EPbI

noannCcCAHO ®reoy BO "PIrPTY", PIPTY, Kpyrnos Cepreii 23.06.23 10:09 (MSK) MpocTtas noanucb
3ABELYLUMM AnekcaHapoBuy, 3aBeaytowmin kacdeapoi M3

BbIMYCKAOLLIEN

KAGEPbI

noannCcAHO ®rs0y BO "PrPTY", PIPTY, Kopsuko Anekceit 23.06.23 10:40 (MSK) Mpocras noanuce
NPOPEKTOPOM MO YP BsiuecnaBoBuy, MpopekTop no y4ebHoii paboTte

Onepatop 340 000 "KomnaHus "TeHzop" —




