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Pabouas nporpamma paspadorana B coorBeTcTBUM ¢ @PI'OC BO 1o HampaBiieHuIo
noarotoBku 35.03.06 Arpourskenepus (YpoBeHb OakajiaBpuaTa)

PabGouass mnporpamMma AMCHUIUIMHBI pa3paboTaHa CTApIIMM IpernojiaBaTesieM
kadenpbl IIeKTPOoOOOPYIOBAHUS U AIEKTPOTeXHUYECKUX cucteM  [lepmsakoBeim I'.A.
MOJT PYKOBOJICTBOM JIOIIeHTa Kadeapbl DIEKTPOOOOPYI0BaHUS U SIECKTPOTEXHUUECKUX

cucteM 3akabyHuHa A.B.



1. Ilnanupyemblie pe3yiabTaThl 00y4eHUsl MO JUCIHUILINHE, COOTHECEHHbIE
ycranoBjieHHbIMHE B OITIOII BO vHaukaropaMu J0CTHKEHHSI KOMIIeTEH UM

Koa u HaumMeHoBaHHE KOM- HNHaukaTopbl JOCTUKEHUA KOMIIETEHI[UH

neTeHnu I[lnanupyemMbie pe3yJIbTaThI 00y4eHHUs
IIpodeccnonajbHaAs KOMIIETEHIUS
WJ-1 TIK3 3naetr npaBwia padotel B CAIIP mms odopmieHust yepre-
JKel; (YHKIMOHATBHBIE BO3MOXKHOCTH TPOTPAMMHBIX M TEXHHUYECKHX
CPEIICTB W TpaBHja pa0OThl B HHUX; CUCTEMa YCIIOBHBIX 00O3HAYCHUIA B
MPOEKTUPOBAHUH.
3HaeT mpaBmiIa TEXHOJIOTHUECKOTO (HYHKITMOHUPOBAHUS AJIEKTPOIHEPTe-
TUYECKUX CHCTEM B YaCTH HCIOJB30BAaHMUS BO30OHOBISIEMBIX HCTOYHH-
KOB 3Hepruu. CXeMbl M METOJIbI MOHTaXKa JICMEHTOB CHCTEMBI 3JICKTPO-
cHaOkeHUs. 3HAET TEOPUIO WHTETPAIBHBIX ITU(PPOBBIX YCTPOHUCTB; DIIeK-
TPOHUKY U TIOIYIIPOBOIHUKOBYIO TEXHHKA; SIBJICHHE IIEKTPOMAarHUTHOM
WHAYKOUU WU MArHvuTHBIC ILICIIH, 9HeKTpI/I‘-IeCKI/IC Oenyu IIOCTOSHHOI'O U
MepeMeHHOro Toka; CXeMbl €MKOCTHBIX JEIUTeNel HampspkeHus. Tpe-
0OBaHMS HOPMATHUBHBIX MPABOBBIX aKTOB M JOKYMEHTOB CHCTEMBI TEX-
HUYECKOTO PETyIUpOBaHUS K pa3paboTKe TEKCTOBOM W TrpaduyecKoi
yacTell paboyeil JOKYMEHTAIMU CHCTEM 3JICKTpOCHaOXeHHs, THIOBbIC
MPOEKTHBIE PEIICHUS IO y3JIaM CHCTEMBI 3JIEKTPOCHAOKEHHS. 3HaeT
TpeOOBaHU OXpaHBl TPYyHAa, MPOMBINIICHHON M IMOXKapHOH Oe30macHo-

[MIK-3 CnocobeH BBIIO- CTH, IPOU3BOJICTBEHHON CaHUTAPHH, PETJIAMEHTHPYIOLINE NEATEIbHOCTD
HSTH PaOOTHI TIO MTOBBIIIIE- no TpynoBod QyHKIMK; 3HAET TPeOOBAaHHWS HOPMATHUBHBIX MPaBOBBIX
HUIO 3((EKTUBHOCTH 3HEP- | AKTOB M JOKYMEHTOB CHUCTEMBI TEXHHYECKOTO PETYJIMPOBAaHMS K paspa-
TE€TUYECKOT0 U JIIEKTPOTEX- 0O0TKe TEeKCTOBOH W rpaduyueckoi dacTeil pabodell TOKYMEHTAIlUH CH-
HUYECKOro 000pyJOBaHMUS, CTEM 3JIEKTpOCHa0XKeHHs (3JeKTpocHa0XKeHHe, OCBEIIEeHNe, 3a3eMIICHUE,
MalIllMH 1 YCTAHOBOK B CEJib- | KaOeNbHbIC U BO3LYILIHbBIE CETH);.

CKOXO3SCTBEHHOM TIPOU3- NJ-211K 3 Ymeer BBIOMpATH CIIOCOOBI W alTOPUTM PabOTHI B CHCTEME
BOJICTBE aBTOMATH3UPOBAaHHOTO mnpoekTrpoBanus (manee - CAIIP) ans odopm-

JICHUsI YepTeKell; YnTaTh 3CKHU3HBIE M paboume 4epTexu rpaduyeckoi
yacTu paboder U MPOEKTHOM TOKYMEHTAIH; IPUMEHSTh POrPaMMHBIE
cpenctBa ansi ohopmiieHUs paboueil TOKYMEHTAIMH CUCTEM DIIEKTPO-
cHabOkeHus (AJIEKTPOCHA0XKEHHe, OCBEIICHNE, 3a3eMIICHIe, KaOeIbHbIe U
BO3AyIIHbIE ceTH) IlpumeHATs TpeOoBaHMSA HOPMATHBHBIX HPAaBOBBIX
aKTOB M JOKYMEHTOB CHCTEMBI TEXHHYECKOTO PEryJMpOBaHUS MPHU CO-
CTaBJIEHWU pabodel JOKyMEHTAllMH CHCTEM JJIEKTPOCHAOKeHHUs (OocBe-
IICHUE)

CBenenus 0 Marepuanax, IpUMEHSIEMBIX NP PEMOHTE yCTpOHUCTB P3A;
Cocrasiienue u oopmiieHre criennpuKanud 000pyI0BaHMS, U3ACTUA 1
MaTepHajoB.

NA-3IIK 3 Brnageet HaBbIKaMH ONPEICIICHUSI CXEM U METOJIOB MOHTa)a
3JIEMEHTOB CHUCTEMBI JJIEKTPOCHAOKEHHUS B 3aBHCHUMOCTH OT NPUHSTHIX
TEXHUYECKUX peIIeHni pabodell TOKyMEHTallMM B 9acTh dHeprocoepe-
JKeHMs. Brageer pasnuyHbBIMH METOJaMM MOHTaka Kabeneil M mpoBo-
JI0B;




2. Henau u 3apa4u ocBOeHUsI Y4eOHOH NTUCHUILIMHBI, MECTO TUCHUIIMHBI
B ctpykrype OIIOII BO. Yacrts. popmupyemasi ydacTHUKaMH 00pa30BaTeIbHBIX
OTHOILLIECHUI

[lens - sBAsieTcst GOpMUPOBAHUE 3HAHUN O MEXAHMUYECKUX, TEIJIOBBIX, JJIEKTPHU-
YECKUX U MarHUTHBIX SIBJICHUSIX B MaTepuajax 3JIEKTPOYCTAaHOBOK; BEJIMYMHAX, XapaK-
TEPU3YIOLIUX 3TH ABJICHUS; 3aKOHAX, KOTOPHIM OHH MOJYHHSIOTCS.

3amaua - TONy4YeHUE CTYIEHTAMH TPEACTABICHUS O (PU3NYECKUX SBICHUSX,
ONPENEISIOMMUX CBOMCTBA M OCOOEHHOCTH JUAJNIEKTPUYECKUX, MPOBOJHUKOBBIX,
[OJIyTIPOBOJJHUKOBBIX M MArHUTHBIX MaTepUaJIOB.

3. O0beM yueOHOI TUCHUIIMHBI B 3a4€THBIX eIHHUIIAX C YKa3aHUeM KOJIH-
4ecTBa aKaJeMHYECKHX YaCOB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy o0yuaro-
IIUXCS ¢ penogaBaresieM (M0 BUAAM YYeOHbIX 3aHATHH) M HA CAMOCTOSITE/IbHYIO
padoTy 00y4arommuxcs

Bug yue6Ho# paboThl 5 cemecTp

OO0mmast TPy T0€MKOCTh JUCITUTUINHBI, 3a9€THBIX AMHHUI] 33.e.
4acoB 108
AyauTopHasi (KOHTAKTHas) padoTa, 4acoB 32

B T.4. 3aHATHS JICKIIMOHHOTO THMA 16
3aHATHUS] CEMUHAPCKOTO TUTIA 16
CamocrosiTesibHasi pad0oTa 00y4aKIIMXCsl, 4aCOB 72

B T.4. KypcoBasi paboTa -
KounrpoJunb 4
Byt mnpomMeXyTOYHOM aTTeCTaluu 3a4eT

3.3 3aounas ¢popma oOyueHus

Bun yueGHOM paboThl Kypc

OO6m1ast TpyJ0€MKOCTh JUCIUIUIMHBI, 3a4€THBIX €IUHUIL 3
4acoB 108
AynuTopHas (KOHTaKTHasi) paboTa, 4acoB 12,25

B T.4. 3aHATHUS JIGKIIMOHHOTO TUTIA 6
3aHSATHUS] CEMHHAPCKOTO TUIA 6
CamocrosiTesibHasi padoTa 00yYarOIIMXCsl, YaCOB 91,75

B T.4. KypcoBasi paboTta -
Kountpous 4

By npoMexyToUHOHM aTTecTaluu 3ayer




4. Conep:kaHue IMCUUILVIMHBI, CTPYKTYPHMPOBAHHOE MO0 TeMaM ¢ yKa3aHUeEM
OTBEJEHHOT0 HA HUX KOJHYECTBA aKAJeMHYECKNX YACOB U BHI0B YUeOHbIX 3aHA-
THH

Tpy10eMKOCTb, 4acoB
Hanmenosa-
B TOM 4HUCIIE
HaumenoBanue pas3aeinoB v TEM ayJIMTOPHON | caMOCTOs- HHC OUCHOY- gy NJaK
BCETO . . | Horo cpen-
(KOHTAaKTHOM) | TEIBHOMN oTBd
paboThI paboThI

Paznen 1. DnekrporexHuueckue 14 4 10
MaTepHalibl Ha OCHOBE METAJJIOB
1.1. Haznauenwe, kiaccupuKanus,
o0JacTu mpuMeHeHUs U TpeOoBa- 5 1 4
HUS K 3JICKTPOTEXHUYECKHM MaTe-
pHuazam KonTposbHble -1
1.2. Kpucrammmgeckoe cTpoeHue 4 1 3 BOIIPOCHI
METAJUIOB U UX JePEKThI
1.3. MexaHnueckue cBOMCTBa
3JIEKTPOTEXHUYECKUX MAaTepUaIOB 5 2 3
Y OCHOBHBIE METO/BI HX OIpee-
JICHUS
Pazpnen 2. [IpoBoiHUKOBBIE MaTe- 18 6 12
pHabl
2.1. Knaccudukarusi mpoBOJHUKO- 6 1 5
BbIX MaTe€pHajoB
2.2. TemneparypHas 3aBUCUMOCTb
YAEIBHOI'O CONPOTUBIICHUS ME- Kontpombinie nj-1

BOIPOCHI
TaJUIMYECKUX MMPOBOJHUKOB. Bin- 6 2 4
sIHUE TpUMecel Ha yJIeIbHOE CO-
POTHBIICHHE METAJUIOB
2.3. KOHTaKTHBIE SBJICHUS B MPO- 6 1 5
BOJIHUKAX
Paznen 3. [TonynpoBoAHHKOBEIE 12 4 8
MaTepHabl
3.1 OcHOBHBIE (PU3HUYECKHUE SBIIE-
HUS U CBOMCTBA KPEMHUS, repma- 6 2 4
HUs U KapOuJa KpeMHHUsI
3.2 ObnacTu NpUMEHEHUs MOIy- 6 2 4
MIPOBOJTHUKOBBIX MaTEPHAJIOB
Paznen 4. DneKTpon30NIALUOHHBIE 50 14 36
MaTepHaIbl
4.1 MexaHu3Mbl OJIIpU3ALIUN U KouTposbHbIe V-1
KJIacCUpUKaLUS JUIIEKTPUKOB 110 10 4 6 BOIIPOCHI
MeXaHU3MaM.
4.2 BiisiHuE arperaTHoro CoCTos-
HUS Ha IUAJIEKTPUYECKYIO IPOHU- 8 2 6
1[aeMOCTh
4.3 JTndnexTpudeckue oTepy B
3aBHCHUMOCTH OT arperaTHoro co- 10 4 6
CTOSTHUSI BEII[ECTBA
4.4 DxBUBaJIECHTHBIE CXEMBI JIH- 8 2 5
AJIEKTPUKOB U BUJIBI TUDJICKTPUIEC-




CKHUX IOTEPh

4.5 TIpo6Goii ra3os. [Ipo6oii xu-
KHX U TBEPABbIX JUIJICKTPUKOB

4.6 DIIeKTPOXUMUYECKUN U TIO-
BEPXHOCTHBIN MPOOOH MaTepHajIoB

Pa3zgen 5. MarHuTHBIE MaTepHAIIbI 10 4 6

5.1 Knaccudukanus BemecTs 1o
MarHUTHBIM CBOMCTBaM. M IIPHUPO-

4 1 3
na GeppOMarHUTHOTO COCTOSTHUS
MaTepUaJIOB
5.2 [Iporecchl nepu HaMarHu4u- 4 2 9
BaHUH (peppOMarHeTUKOB
5.3 BiusHue TemriepaTypbl Ha
MarHuUTHBIE CBOMCTBa (heppomar- 2 1 1
HETHKOB
KoHuTtpoJsb 4 - - 4
HToro 3a cemectp 108 32 72 4
HNUTOI'O no gucuuninxe 108 32 72 4

Ilpumepnutii nepeuenv oyeHoOUHBIX CPEOCME 0151 MEKYuie20 KOHMpOoJia

ycnesaemocmu
Ne | HaumenoBa- KpaTkas xapakrepucTuka OIEHOYHOTO CPE/ICTBA [IpencraBnenue
n/ | HUE OICHOY- OIICHOYHOT'O CpeJi-
IO | HOTO CPEJCTBa cTBa B hoHze
1 | 3apgaya (mpak- | CpeACTBO OLEHKH YMEHHs IPUMEHSThH OJIy4eHHbIe Teo- | KomruiekT 3amay u
TUYECKOE 3a- | peTUYECKHe 3HAHUS B MPAKTUYECKOM CUTYAIIUU. 3alaHui
nauue, 1ado- 3anaua (3aganue) J0KHA OBITH HAMIpaBjieHa Ha OLCHH-
paTopHas pa- | BaHHME T€X KOMIIETEHIIHMI, KOTOPbIE MOAJIEKAT OCBOCHUIO
6ota) B JJAHHOM JUCIMIUIUHE, JOJIKHA COJIEPKaTh YETKYIO UH-
CTPYKIMIO 110 BBINOJHEHHUIO WK aJITOPUTM JIEUCTBUM.
2 | Tect Cucrtema CTaHIapTU3UPOBAHHBIX 3aJaHul, mo3Bosstonias | GoHa TeCTOBBIX
aBTOMAaTU3HUPOBATH MPOLEAYPY U3MEPEHUS YPOBHS 3Ha- 3a1aHuI
HUHM ¥ yMeHUIl o0yyarouierocs.

4.2 Coaep:xaHue TUCHHUILINHBI 10 Pa3ieiaM U TeMaM

Pazgen 1. DiekTpoTeXHNYeCKHE MATEePHUAJIbI HA OCHOBE METAJLIIOB

Hean — npruoOpeTeHne TEOPETUUECKUX U MPAKTHUECKUX HABBIKOB

3agaum —

IlepeuyeHb y4eOHBIX 3JIEMEHTOB pa3jesa:

1.1. Haznauenue, knaccudukaius, 00JacT TPUMEHEHUS U TPEOOBAHUS K AJIEKTPOTEX-
HUYECKUM MaTepuajiam

1.2. Kpucramimyeckoe CTpOEHUE METANIOB U UX JIe(PEeKThI

1.3. MexaHuueckue CBOMCTBA ANEKTPOTEXHUUECKHX MATepUaIoB U OCHOBHBIE METObI
UX OIpPEAEIICHUS

Pa3nen 2. [IpoBoIHUKOBBIC MaTEepHAITbI



enun — npuoOpeTeHrne TEOPETUUECKUX U TPAKTUYECKUX HABBIKOB

3agaum —

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jesa:

2.1. Knaccudukaius IpoBOJIHUKOBBIX MaTEPHAJIOB

2.2. TemnepaTtypHas 3aBUCUMOCTH YIEIBHOIO COINPOTUBIICHUS METAJUIMYECKUX IIPO-
BOJHUKOB. BinstHue npumecei Ha yeIbpHOE CONTPOTUBIIEHNE METAIIOB

2.3. KOHTaKkTHbIE SIBIICHUSI B TPOBOJHUKAX

Pa3nes 3. [lonynpoBOIHUKOBBIE MaTepHaIbI

enun — npuoOpeTeHne TEOPETUUECKUX U MTPAKTUUECKUX HABBIKOB

3agaum —

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jesa:

3.1 OcHOBHBIE (U3NYECKHUE SBJICHUS U CBOWCTBA KPEMHMUsI, TepMaHUs U KapOuaa Kpem-
HUS

3.2 Obnactu MpUMEHEHUS MOJIYITPOBOJHUKOBBIX MAaTEPHAIIOB

Pa3znen 4. DneKTpoU30ISIIIMOHHBIE MAaTEPHAIIBI

Hean — npuoOpeTeHNe TEOPETUIECKUX U MPAKTHUECKUX HABBIKOB

3agayu —

IlepedyeHb y4eOHBIX JICMEHTOB pa3jeJia:

4.1 MexaHu3Mbl NOJISIPU3ALNH U KIACCU(PUKALNS TUIIEKTPUKOB IO MEXAHU3MaM
4.2 BivstHuEe arperaTHOro COCTOSIHUSL Ha IUAJIEKTPUUECKYIO TPOHUILIAEMOCTh

4.3 JIndyieKTpUYeCKHe IMOTEPU B 3aBUCUMOCTH OT arperaTHOrO COCTOSIHUS BELIECTBA
4.4 DKBUBAJICHTHBIE CXEMBI AUAJIEKTPUKOB M BUJbI AUJICKTPUYECKHUX TTOTEPD

4.5 TIpoGoii razos. [IpoOoii KUAKUX U TBEPIBIX TUIIEKTPUKOB

4.6 DAeKTPOXUMHUYECKUN U TOBEPXHOCTHBIN MPOOOI MaTepraioB

Pa3nen 5. MaruutHble MaTepHaibl

Heau — npuoOpeTeHre TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB

3agayu —

IlepedyeHb y4eOHBIX JIEMEHTOB pa3jeJia:

5.1 Knaccudukanus BeIecTB M0 MarHUTHBIM CBOMCTBaM. U MpUpoJa (heppoMarHuTHO-
IO COCTOSIHHSI MaTEpUaIoB

5.2 Tlpoueccel nepu HaMarHU4MBaHUU (EPPOMArHETUKOB

5.3 BausiHue TemmnepaTrypbl HA MAarHUTHbIE CBOMCTBA (PEPPOMArHETUKOB



S. OneHo4HbIe MaTEePHAJIBI 10 AUCLHMILIMHE
OneHouyHble MaTepUasbl MO AUCUUIIMHE MPEACTABICHBI B BUAEC (OHIA OLIEHOY-
HBIX CPEJICTB

6. MaTepuanbHO-TeXHHYECKOE U YU4eOHO-MeTOAHYecKoe o0ecnedeHne
AUCHUTLTHHBI

6.1 Ilepevyenb yueOHO-METOAMYECKOT0 O0eCIIeYeHUS 110 JUCHUIIINHE

Ne ABTOp, Ha3BAHHC, MCCTO U3AaHUS, U3AATCIbCTBO, I'OJ U3JAHUA, KOJIMICCTBO CTpa-

/o HUII
[TpuBanos E.E., I'aneBac A.B., Tumomenko JI.U., AaukyeB C.B. DnekrporexHu-

L YecKHue Marepuaisl: yaeonoe nmocodue. - CraBpomnons: AIPYC, 2011. — 192¢

2 [TpuBanos E.E. DnektpomarepuanoBenenue: ydeOHoe mocodue. - CTaBpOIoJib:
" |AT'PYC, 2012. — 196¢.

3 [TpuBanos E.E. DnekrpomarepuanoBenenue. JlabopatopHbiii MpakTUKyMm: TecTsl:

Metoandeckoe nocoomue. Crapponoas: AIPYC, 2012.- 81c.

6.2 IlepevyeHb yueOHbIX U31AHUI, HEOOXOAMMBIX [IJIsl OCBOCHHS AU CHUTIIUHBI

KomunuectBo
Ne | ABTOp, Ha3BaHKE, MECTO U3JAHUS, U3JATEIBCTBO, IO U3/IaHHUS,
JK3EMIULSIPOB
n/n KOJINYECTBO CTPAHUILL
B OMOIMOTEKE
1 [TacsiakoB B.B., Copokun B.C.Marepuraibl 31€eKTPOHHON TEXHU- 10

ku: Yueonuk.- CII6.: U3n-Bo «Jlaney, 2003. — 308c.
DNEeKTPOTEXHUYECKHE U KOHCTPYKUMOHHbIe Marepuansl / B.H.
2. | boponymun, A.C. Bopo6seB, B.M. Martonun u ap. [Tog pen. B.A. 8
®dunukona. — M.: Beiciias mkosa, 2000. — 280c.

CnpaBoyHuk 1o anekTporexHuueckuM matepuanam / HO.B. Ko-
3. | puukwuii, B.B. IlaceiakoB, b.M. TapeeB. — M.: DHeproaromMmuszaar 5
T.1, 1986.—308c. T.2, 1987. — 296.







DNeKTpOHHBIC yueOHbIC U3JaHUS B DJIEKTPOHHO-0nOmoTeunsIx cucremax (9bC):

Neo | ABTOp, Ha3BaHUe, MECTO U3/IaHUSI, T/l U3AHUS, KOJIH-

Cchuika Ha yuebHOe uznanue B ObC
n/m YECTBO CTPAHHUII

1. CaitTel MO IHUCHUIUIMHE «DJIEKTPO-
TCXHUYCCKOC MAaTCPUATTIOBCACHUC)).
JlelicTByroIME CCBIIIKA HA PECYPCHI.
http://window.edu.ru/.
http://sermir.narod.ru/map.htm
1. http://forca.ru/
http://elsit.ru/
http://www.byminsk.com/
http://www.anytech.narod.ru/
http://rza.org.ua/
http://uas.su/index.php



http://window.edu.ru/
http://window.edu.ru/
http://sermir.narod.ru/map.htm
http://forca.ru/
http://elsit.ru/
http://www.byminsk.com/
http://www.anytech.narod.ru/
http://rza.org.ua/
http://uas.su/index.php

6.3 IlepedyeHb 3J1eKTPOHHBIX 00Pa30BATEILHBIX PeCypPCOB

Ne DIeKTPOHHBbIH o0pa3oBareiabHblii pecype | Joctyn B JOP (cerr UHTEpHET, J10-
n/n KaJIbHAAl CeTh, ABTOPU30BaH-
HBII/CBOOOIHBIN TOCTYI

6.4 CoBpemenHble npodeccMoHAJbHbIC 0a3bl JaHHBIX, HHPOPMALMOHHbIEC
CIPaBOYHbIE CHCTEMBI U JINIIEH3MOHHOE IPOrpaMMHoOe obecrieueHue

CoBpeMeHnHblie npodeccuoHaIbHbIe 0a3bl JAHHBIX, HH(POPMALIMOHHBIE CIIPa-
BOYHbIE CHCTEeMbI, HU(PPOBHIE FIEKTPOHHbIE OUOJINOTEKH U Pyrue 3JeKTPOHHbIE
o0pa3oBaTe/ibHbIE PeCypChl

1. loroBop o mnoakiaroYeHMH K HanuoHalbHOM 3JEKTPOHHOW OMONHOTEKE U
MPEOCTaBICHUN JIOCTyna K oObekTaM HanuoHaibHOM 53JIEKTPOHHOM OUOIMOTEKH
Nel101/HOB/0502-11 ot 26.02.2020 5 neT ¢ npojgoHranuei

2. JloroBOp Ha OKa3aHHE YCIYT MO MPEIOCTABICHUIO OCTYMA K AIEKTPOHHBIM
U3JaHUSIM n3nateiabeTBa «Jlaup» Ne527/21 ot 11.05.2021

3. Cornamenne o OecriaTHOM TecToBOM goctyre kK Polpred.com. O630p CMU
27.04.2016 6eccpouno

4, Cornamenue o OecruiaTHOM TecToBOM joctyre k Polpred.com. O630p CMU
02.03.2020 6eccpouno

5. UndopmarimoHHo-cripaBoYHast cucrema «I"apanT» — URL:
https://www.garant.ru/ MudopmarnmoHHO-cripaBouHasi cucteMa JIMICH3HOHHBINA J10T0-
Bop Ne 261709/0OI1-2 ot 25.06.2021

6. «Koncynbrant [Limrocy. — URL: http://www.consultant.ru/ ceo6oausIii qocTym

7. DnexTpoHHO-OMOMoTeuHas cuctema AgriLib http://ebs.rgazu.ru/ (cBumerens-
CTBO O rocyJapcTBeHHOM peructpaunu 0a3bl JaHHbIX Ne2014620472 ot 21.03.2014).

Hoctym K  2JIeKTPOHHOH HHGOPMALMOHHO-00Pa30BaTEeJILHOM  cpene,
HHGpOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTH «MHTEepHe)

1. Cucrema naucraHImoHHOTO oOyueHuss Moodle www.portfolio.rgazu.ru
(cBOOOJIHO pacHpOCTPaHIEMOE)

2. [TpaBo ucnonb3oBanus nporpamm it 9BM Mirapolis HCM B coctage
(GyHKIIMOHATBHBIX OJIOKOB 1 MoayJei: BupryansHas komHaTta. CTaHmapTHas JTUIICH3US
o 1000 momp3oBateneit Ha 1 Mecsi (JInnensuonnsiid moroBop Ne 77/03/22 — K ot 25
arnpens 2022)

3. NHHOBanMOHHAsI CUCTEMA TECTUPOBAHUS — IPOTPAMMHOE 0OecTIeueHne Ha
matdopme 1C (Jorosop Ne K/06/03 ot 13.06.2017)

4. OOpa3oBaTeNbHBII MHTEPHET — TOpTajd Poccuiickoro rocymapcTBEHHOTO ar-
pPapHOTO 3a0YHOT0 YHUBEpPCUTETA (CBHUIETEIBCTBO O PETHCTPAIMN CPEACTBA MACCOBBIX
uHpopmaiuu 1 Ne ®C77-51402 ot 19.10.2012).



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/

JInneH3noHHoe ¥ cBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue

1. OpenOffice — cBoOOMHBIN MakeT OPHUCHBIX MPHIIOKECHUH (CBOOOIHO pacmpo-
CTpaHsIEMOE)

2. linuxmint.com https://linuxmint.com/ (cBo6oaHO pacrpocTpaHsIemMoe)

3. DnekTpoHHO-OMOMMOTEeYHas cuctema Agrilib http://ebs.rgazu.ru/ (cBumerensb-
CTBO O TOCYJapCTBEHHOU peructpanuu 6a3sl qaHHbIX Ne2014620472 ot 21.03.2014)

4. Opunmansuas crpanuna ®I'bBOY BO «Poccuiickuii rocyiapcTBEHHBIN arpap-
HBIN 3a04HBIN yHUBEpcuTeT» https://vk.com/rgazuru (cBoOOAHO pacpocTpaHsIeMOe)

5. Mopran denepanbHOr0 rocyJapCTBEHHOTO OIOKETHOTO 00pa3oBaTEILHOTO
yupexJAeHUs BbICIIero oOpa3oBaHus «Poccuilckuii rocyJapcTBEHHBIN arpapHblii 3a04-
HBIM YHUBEPCUTET (cBoOOAHO pacrpocTpaHsieMoe)
https://zen.yandex.ru/id/5fd0Ob44cc8ed19418871dc31

6. AaTuBHpycHoe nporpammuoe obecrieuenne Dr. WEB Desktop Security Suite
(Cybnuuensnonnsiii 1oropop Nel3740 Ha nepenayy HEMCKIIIOUATEIBHBIX MPAB HA MPO-
rpammsbl uist OBM ot 01.07.2021).

6.5 IlepeuyeHb yueOHBIX ayTUTOPHIL, 000PYIOBAHUA U TEXHHUYECKUX
CpeacTB 00y4eHH s

ITepeyenn
IIpennasHauenue
HanmenoBanue kopmyca, o0opyroBaHusi (B T.4. BHUPTY-
noMelieHusi  (ayauro-
pm) Ne nomemeHus (AyiuTropun) ajibHble AHAJIOTH) M TeXHUYe-

CKHX CpeJICTB 00y4eHHsA*

Hns 3aHaTHil nekuuoH- | JlekuronHas aynuropus. Mmkenepnsii | IIpoekrop SANYO PLC-XW250

HOTO THIIA xoprryc (YueOHblii J1aboparopHbiii kopryc) | Oxkpan HactenHsiii SINSCREEN
501 aymuropyst
Jns 3ansatuit cemuHap- | Jlaboparopus. Mmkeneprblii  xopryc | JTaboparopuslii crenn «llepena-
ckoro Ttumna (ceMuHapsbl, | (YueOHbIH 1a00paropHbIi KOPITYC) 4ya DJIEKTPUYECKOM DHEpPruu B
NpakTU4YecKue 3aHATus, | 416 maboparopus pacnpeneIuTeNbHbBIX CEeTSIX»
IPAaKTUKYMbI,  Jabopa- Mogenp Nel21113 (2 mt.), Oc-
TOpHBIE PadOTHI, KOJJIO- mwtorpag H 30-17 (4 ),
KBUYMBI),  TPYHIOBBIX Ocmnorpad C-A-93 (2 wrt.)

KOHCYJbTAllUH, WHIUBH-
yaJqbHOW paboThl, Mpo-
BEJICHUS TEKYILIEro KOH-
TPOJIA U IPOMEXKYTOUHOU

aTTecTallu
Hnsa camocrosarenbHoM | JlekunonHas aynuropus. VmkenepHsii | [lepcoHanbHbIN KOMITBIOTED
paboTHI xoprryc (YueOHblii aboparopubiii kopryc) | Ha  Gaze  mpomeccopa  Intel

320 aymprmoprist Pentium G620



https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

GEJIEPAJIBHOE IT'OCY IAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXIEHUE BBICIIETO OBPA3OBAHUS
MHUHHUCTEPCTBA CEJIbBCKOI'O XO354MCTBA POCCUMCKOU ®EJEPAIIN

«POCCHUCKHAM TOCYJAPCTBEHHBIM YHUBEPCUTET HAPOJJHOT'O XO3SIMCTBA
HUMEHHU B.A. BEPHAJICKOI' O»

(YuuBepcurer Bepnaackoro)

q)OHIl OLHCHOYHbBIX CPEACTB MJIA MPOBCACHUA TEKYIIECTI0 KOHTPOJA "
HpOMe)I(yTOqHOﬁ arTrecranmumn oﬁyqammnxcsl o AMCIOMIIJIMHE

AIEKTPOTEXHUYECKHUE MATEPHUAJIbBI

Hanpasnenue noaroroBku 35.03.06 ArpouHxkeHepust

HamnpasneHHocTs (Ipoduiib) mporpaMMebl: - DIEKTPOTEXHOJIOTUH, AIEKTPOOOOPyI0Ba-
HUE U AJIIEKTPOCHAOKEHUE B arpOIPOMBIIIUICHHOM KOMILIEKCE

KBanudukauus: OakanaBp

®dopma o0ydeHUs: OYHAsS, 320UHAA

bamammxa 2024 r.



1.

Onucanne nokasarejeil 1 KpUTePUeB OLEHUBAHUSA TIAHUPYEMbIX
pe3yJbTATOB 00y4eHHsl 0 Y4eOHOH TUCHMILIHHE

Kon u nanme- Vposems HaumeHnoBanue
HOBAaHHUH KOM- OCBOGHILL [TnaHUpyeMbIe pe3ysIbTaThl 00yYeHUS OLICHOYHOT'O CpeJi-
HETeHINU cTBa
3uaer: 3HAET CXEMBI U METOJBl MOHTa)xa 3JeMEHTOB | Tect
1IK-3 Cnoco- CHCTEMBI 31IeKTpocHab)eHus. Tumossle mpoekTHbIE pe- | KOoHTponbHas pa-
OeH BHITIONHATH IICHUS 110 Y3J1aM CHCTEMBI JJIEKTPOCHA0KEHHSI Gora
paboTeI 1o 1io- YMeeT: YMeeT BHIOHPATh CBEJICHHS O MaTepHAaX, MpUMeHs- | J1A00paTOpHas
BBILICHHIO J(- Hoporopeii | €MPIX TIPH pemonTe yerpoiicts P3A; Cocrasnenue i odopm- pabora
bexrusrOCTH P | nenue cnenupukauuu o6OpyNOBAaHUSA, U3NEIMH M MaTepua-
IHEPreTHIECKO- (yRoBneTso 0B
T'O M 3JICKTPO- pHTEIIbHO) B.ﬂa';leer HABBIKAMH OII
: peleseHHs] CXeM U METOJOB MOHTaXa
TEXHIIECKOTO 3JIEMEHTOB CUCTEMBI 3JICKTPOCHAOKEHHS B 3aBUCHMOCTH OT
obopynoanms, MPUHATBHIX TEXHUYECKUX PEIICHUN paGouel MOKyMEHTAIMH B
MalliH # yCcTa- 4acTu 3HeprocOepexeHus. Braseer pasiMdHBIME  METOJaMU
HOBOK B CCITb- MOHTaXa Kabeleil U IIPOBOIOB;.
CKOXO34H- 3naer TBepmo: 3HACT CXeMbl M METOJbI MOHTaka 3e- | Tect
CT?;?;;?T:SO_ MEHTOB CHCTEMBI JJIeKTpocHabkeHus. Tumosble mpo- | KonrponsHas pa-
eKTHBIC PCIICHHS 110 y3IaM CHCTEMbI 3IEKTpocHadxe- | 00Ta
— JlabopaTopuas
YMeeT yBepeHHO: YMeeT BHIOUpATh CBEACHUS O MaTepHaax, paGora
Hpoxsuny- | npumensempix npu pemonte ycrpoiicts P3A; CocraBienne u
ThIi odopmieHHE crielPUKaNuN 000pyAOBaHUSA, U3NCIUNA U Ma-
(xoporro) TEPHUAJIOB.
Biajeer yBepeHHO: HaBBIKAMH OIPEICICHUS CXEM H METO-
JIOB MOHTa)ka JJICMEHTOB CHCTEMBI JJICKTPOCHAOKCHUS B 3a-
BUCHMOCTH OT TIPHHATBIX TEXHHMYECKHUX pelleHuil paboueit
JIOKYMEHTAIIMH B YacTH SHeprocoepexenuns. Brajeer pasnnd-
HBIMH METOJIaMH MOHTaa Kabeneil M IpoBOJIOB;.
Hmeet chopMupoBaBIIeecs] CHCTEMATHYECKHE 3HAHUSA: Tect
3HaeT cXeMBI U METOAbI MOHTAXKa 3JICMCHTOB CUCTCEMBI 3JICK- KOHTpOHLHaﬂ pa-
TpocHaOxeHust. THIIOBBIE TPOEKTHBIE PELICHUS 110 y3J1aM cu- | 0oTa
CTEMBI DJIEKTPOCHAOKESHHUS Jlaboparopnas
HNmeert chpopMupoBaBuieecs: cUCTeMATHYECKOE YMEHUe: pabota
YMeer BBIOHPATh CBEACHHS O MaTepuajaX, IPUMEHIEMBIX
Bricokuit ipu peMoHTe ycTpoiictB P3A; CocraBieHue u opopmicHne
(oTmuHO) | criemUduKaIuA 000PYIOBAHIS, U3ACIHI U MaTEPHUAIIOB.

oka3zan chopmMupoBaBLIeecsi cUCTeMaTHYecKOe BJaje-
HHe: HaBBIKAMH OIIPEIEIICHHS CXEM U METOJ0B MOHTaxXa dJie-
MCHTOB CUCTCMBI BHeKTpOCHa6)KeHI/Iﬂ B 3aBUCUMOCTH OT MIpH-
HATBIX TEXHHUECKUX PEUIeHUH pabodeil TOKyMEHTAaIluH B Ya-
CTH DHeprocOepexeHus. Brageer pa3nuyHsIMH METOZAMU
MOHTa)Ka KabeJiel ¥ MPOBOIOB,




2. Onucanue miKaJja OIlCHUBAHUA

2.1 llIkajia oeHNBAHUS HA ITAIe TEKYIIero KOHTPOJIs

dopma Tekyl1Ie- OtcyTcTBUHE [Toporogsrii (yaosne- | IlponBuHyTHIN Bricokuii (oTimu-
ro KOHTPOJIS YCBOEHHUS (HUXKE TBOPUTEIIBHO) (xopor1o) HO)
I0OpPOrOBOro0)”
[IpakTuueckoe He BblosiHEHa | Pemeno 6onee 50% Pemeno Gonee | Bce 3ajaHus perie-
3ajaHue WM BCe 3ajia- 3aJjaHusl, HO MEHee 70% 3ananus, HbI 6€3 oImnOoK
(3amauva) HUS PEIICHBI 70% HO €CTh OLIMOKU
HEMPaBUJIBHO
TECTUPOBAHUE He BolosiHEHa | Pemeno 6onee 50% Pemeno Gonee | Bce 3ajaHus perie-

WJIN BCC 3aa-
HUs PCIICHBL
HCIIPABHUJIBHO

70%

3aJaHus, HO MCHCC

70% 3amanus,
HO €CTbH OIIHOKH

HEBI 0e3 oIInOoK

2.2 llIxaJjia oleHMBAHMS HA ITalNe MPOMEKYTOYHOI aTTecTanuu (3a4er)

®dopwma mpo- OtcyTtcTBUE
MEKYTOYHOM YCBOGHUS [Toporossrii (ynosne- | I[IpoaBuHyTHII Bhicokuii (0TTH4HO)
aTTecTaluu (HMOKE TIOpO- TBOPHUTENHHO) (xoporo)
TOBOT0)

Brimonnenue
UTOTOBBIX TE-
CTOB (HE Me- |\ 1oree 51% 51-79% 80-90% 91% u Gonee
Hee 15 Bo-
IIPOCOB Ha
BapHaHT)

HE MoKa3al MOKa3aJl yMEHUE CO- | MMOKAa3aJl yMEHUE | MOKa3aJl yMEHUE coOu-
3auer yMeHHe coOu- | OupaTh MHpOpMaLHIO | COOUpPATh U CU- | paTh U CUCTEMaTH3HU-

paTb U CUCTe-
MaTU3UPOBATh
UH(pOPMAaLINIO
U3 TEOpeTHYe-
CKHX MCTOY-
HUKOB, aHAJU-
3UpOBaTh
MPaKTUYECKU I
MaTepua, He
OBJIQJIEN METO-
JUKOH Hcclie-
JIOBaHMUSI

U3 TEOPETUYECKUX
HCTOYHHKOB, aHAJIH-
3UPOBATh MPAKTUYE-
CKMU MaTepua s
WJUTFOCTPALUi Teope-
THYCCKUX II0JIOKE-
HHUM, HETOCTATOYHO
OBJIAJCII METOUKOM
HCCIIeJOBaHUS

CTEMaTU3UPO-
BaTh UHpOpMa-
LU0 U3 TEOpe-
THYECKHUX HC-
TOYHHUKOB, aHa-
JIM3UPOBATH U
rPaMOTHO UC-
II0JIL30BaTh
MIPAaKTUYECKUI
Martepua s
WJUTIOCTPALII
TEOPETUYECKUX
MOJIOKEHUH

poBaTh HH(OPMALIHIO
W3 TEOPETUYECKUX HC-
TOYHUKOB, aHAJIU3UPO-
BaTh U TPaMOTHO UC-
II0JIb30BaTh MPAaKTUYe-
CKMI MaTepuain s
WJUTIOCTPALMN Teope-
THYECKHX TTOJI0KEHHH,
MIPOSIBUJI TBOPUYECKUU
MOOXO0J ¥ CaMOCTOS-
TEIBHOCTh B aHAIU3E,
0000ILIEHNIX U BBIBO-
Jlax, apryMEHTUPOBaJ
MPETI0KEHUS




3. TunoBble KOHTPOJbLHBbIE 32]aHNUs] WM HHbIE MATEPHUAJIbI, HEOOX0AMMBbIE JIJIsI
OLICHKH 3HAHUI, YMEHH, HABBIKOB U (MJIM) ONBITA AEATEJbHOCTH, XaPAKTePHU3y-
HOIIKUX ITanbl (JOPMUPOBAHUS KOMIIETEHIIMH B IPoLiecCe OCBOCHMS
00pa3oBaTeJbHOI POrPaAMMBI

®OHJA OHEHOYHBIX CPEACTB IJIAA TEKYIIEI'O KOHTPOJIA

1) 3apaua (mpakTnyeckoe 3aganme):

1.1 IlpakTHYecKue 3aHATHS:

Hns marepuana MEJIb ¢ Temmnepatypoit Txon. = 60 °C, marom usmepeHus

AT = 2 °C, onpenenuTs yIeIbHOE COMPOTUBIICHUE p ISl TeMIiepaTyphl Tpacs. = 46°C,

paccuuTaTh TEMIEPATYPHBIM KO3(QOHUIUECHT yAEIEHOIO COTPOTUBIIEHHS Op, ONPENIEIINTD
CPEIHIOI JUIMHY CBOOOIHOTO Ipobera 3JeKTpoHOB L , onmpeaenuTh CpeIHIO KUHETH-
YECKYI0 SHEPTHIO 3JIEKTPOHOB Wk.

OHpeﬂeJII/ITL YACIIBHOC COIIPOTHUBJICHUC 0, MOKHO HUCIIOJIb30BAaTh (I)OpMy.TIy:
p=RL/S
PaccunTaTh TeMIepaTypHblil KOI(Q(GHIMEHT yIEIbHOTO CONPOTUBICHUS O,
MOKHO UCIIOJIB30BaTh (POPMYILY:
ap=p2—pil p2(T2-T1)
OnpeenuTh CPEIHIO JUTHHY CBOOOIHOTO Mpobera 3MeKTPoHoB L , Heo6XommmMo
HCII0JIB30BAaTh BBIPAXKCHUA:
& =2{/3132n? h(L),
rne n=d/A4-Ny [mM3].
OIpenennuTh CPEIHION KHUHETHYECKYIO DHEPIUIO DIEKTPOHOB Wk, UCIOIB3Ys
BBIPAKEHHUE:

Wk = h?/40em{3n/=}*?

rne  h =6.62 1034 [Ix-c] — nocrosunas [Tnanka.

1.2 JlaGopaTopHbIe 3aHATHS:
[Topsinok BeIMOTHEHUS pA0OTHI.

1. Y6enurech B TOM, 4TO TEMHOBBIE TOKH, TO €CTh TOKH IPU OTCYTCTBUU OCBE-
nieHust poropesncropa, OUYECHb MaJlbl U UMU MOKHO NpeHeOpeub. JIJis 3TOro BBIKIIOUUTE
HCTOYHUK CBETA, YCTAHOBUTE (DOTOPE3UCTOP B MPOM3BOJIHHOM MECTE HAa CKAMbE U U3-
MepbTE TOKH B LIETIH (POTOPE3UCTOPA MPHU Pa3HbIX HAMPSKEHUAX Ha (oTope3ucTope. Bol
yOenuTech, YTO OHU TPYJIHO U3MEPUMBI U IOTOMY B JaJIbHEUILIEM MBI UX HE OyJeM y4Hu-
THIBATh.



2. BpiOepuTte 3HaUYEHUS CBETOBBIX MOTOKOB (PAcCTOSHUS), ISl KOTOPBIX OYIyT

U3Yy4aThCs 3aBUCHMOCTH 73() :

3. YcraHoBuTe (POTOPE3UCTOP HA MEPBOM M3 BBIOPAHHBIX PACCTOSAHMM I OT HC-
TOYHUKA CBETA.

4. BKJIIOYMTE UCTOYHUK CBETA

5. IlpousBenute uzMepeHus (POTOTOKOB IPU HECKOIBKUX HAIPsDKEHUAX Ha Qo-
TOpEe3UCTOpe. 3aMULINTE U3MEPEHHBIE 3HAYEHUSI (POTOTOKOB U HANpPSHKEHUM B TaOJIUILY
U3MEPEHUM.

6. BrimonHuTe U3MEpEHHs 10 MYHKTY S5 JJI BCEX BHIOPAHHBIX PACCTOSHUIA.

. i,(U)
7. IlocTpotite TpadguKd 3aBUCHUMOCTH F( © T KaXKJIOTO 3HAYEHHsSI CBETOBOIO

noToka. Bee rpaduku MOKHO CTPOUTH HA OJTHOM KOOPJMHATHOM CETKE.
8. Ilpoananu3upyite pe3yabTaThl U BBIICHUTE, KaK 3aBUCUT (DOTONPOBOIUMOCTD
¢doTope3ucTopa OT NPUIOKEHHOTO HAIPSKEHUS.

2) TectupoBaHue

DJIEKTPOTEXHUYECKHE MaTePHAJIbl HA OCHOBE MeTAJLJIOB.

1. Haznauenwue, knaccudukarusi, 00J1acTu NpUMEHEHUSI U TpeOOBaHUS K DJICK-
TPOTEXHUYECKUM MaTepuasam.

2. Kpucrammmueckoe cTpoeHHE METAILIOB U UX J€(EKTHI.

3. MexaHnyeckne CBOWMCTBA 3JIEKTPOTEXHUYECKUX MATEPUATIOB U OCHOBHBIE Me-
TOJBI UX OINPEACIICHUS

ITorynpoBOAHUKOBBIE MATEPHAJIbI.

1. OcHoBHBIE GU3HUECKHUE SBJICHUS U CBOWCTBA KPEMHUs, TEPMaHUS U KapOuaa
KPEMHUSI.

2. O6nactu MpUMEHEHHUS MOYTTPOBOITHUKOBBIX MAaTEPHAIIOB

DJIEKTPON30JIALMOHHbIE MATEPHAJIBI.

. MexaHu3Mbl OJSIPU3ALNY U KITaCCUPHUKAIINS TUIICKTPUKOB IO MEXaHU3MaM.

. BnusiHue arperaTHOTO COCTOSIHUS Ha JTUAJIEKTPUUECKYIO POHUIIAEMOCTb.

. DKBUBAJICHTHBIE CXEMBI JUAJICKTPUKOB.

. BUIIbI TUAIEKTpUYIECKUX TIOTEPh.

. JlusnexkTpuyeckue NoTepu B 3aBUCMMOCTH OT arperatHoro COCTOSIHUSA Belle-

O b owpN -

CTBa.

(o]

. ITpo06oii rasos.
. [Ipo00oi )KUJKUX U TBEPABIX JUIICKTPUKOB.
8. DIEKTPOXUMHUYECKUH U TTOBEPXHOCTHBIN MPOOOI MaTepHaioB

\‘



