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Pabouas mporpamma paspaborana B cootBeTcTBur ¢ PI'OC BO mno nampasie-
Huto noAaroroBku 13.03.02 DnexTpo’HepreTvika M 3JIEKTPOTEXHUKA, YTBEP)KIECHHOIO

npukazoM MunuctepcTBa oOpaszoBaHusi W Hayku Poccuiickoit ®epepamuu ot 28.

02.2018 1. No 144,

PabGouass mporpamMmma AWCIUIUTMHBI pa3paboTaHa CTAPIIMM IPETNoiaBaTesieM
kadenpsl IIeKTPooOOPYIOBAHUS U AIEKTpOTeXHUYECKUX cucteM  [lepmsakoBeim I'.A.
MOJT PYKOBOJICTBOM JIOIIeHTa Kadeapbl DIEKTPOOOOPYIOBAaHUS U SIECKTPOTEXHUUECKUX

cucteM 3akabyHuHa A.B.

Penenzent: a.1.H., mpodeccop, DI'BOY BO PI'A3Y Jluteun B.N.



1. IlnanupyeMblie pe3yabTaThl 00y4eHHUs MO JUCHHUILIUNHE, COOTHECEHHbIE
ycranoBjieHHbIMHE B OITOII BO vuaumkaropaMu J0CTHKEHHUSI KOMIIeTEH U

1.1 Ilepeyenb kKoMneTeHUM, popMupyeMbIX YUeOHOH TUCHHUIIIMHOM

KOI[ N HAMMCHOBAHUEC HHAUKATOPA

Koa n HamMeHOBaHHEe KOMIIETEHIIMH
JOCTHXKCHHUA KOMIICTCHIITNH

Ob6menpodeccnoHabHAs KOMIIETEHIUSA
OIIK -5 ‘ W] -1 onk-5

1.2 IlepeveHb IVIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHS MO YUeOHON TMCHMIIJIMHE

Nuaukaropsl 10CTH- Ils1anupyembie pe3yabTaThl 00y4eHUsA
’KeHHUsl KOMIeTeHIIuH
YuusepcaabHas nin QémenpodeccnoHaibHas Wi npogeccuoHAIbHAS
komnerenuusi OIIK- 5

3HaTh (3): crpoeHue u CBOMCTBA MATEPHANOB; COBPEMEHHbIE
OIIK-5. Croocoben CIOCOOBI MOJTYYEHUSI MAaTePUAIOB; METOIbI (OpMOOOpPa30BAHUS
HCIIONB30BATE CBOMCTRA | H 00PabOTKM 3aroTOBOK IS M3TOTOBIEHMs NeTaiell 3anaHHOMH
(OpPMBI U Ka4eCTBa, MX TEXHOJOTUUECKUE OCOOEHHOCTH; BIUSHUE
YCIIOBUM TEXHOJIOTMYECKHUX MPOLIECCOB M3TOTOBIEHHS U IKCILIY a-
TAalMK HA CTPYKTYPY ¥ CBOMCTBA COBPEMEHHBIX METAUINIECKHX U
MaTEepHaAJIOB B PACYCTAX | yemeralUIMUECKUX MAaTEPUANIOB; 3aKOHOMEPHOCTU pE3aHMs KOH-
apaMeTpPOB U PECIKUMOB | CTPYKLHOHHBIX MaTe€pHalIOB, CIIOCOObI M peXUMBI 00paldOTKH,
00BLEKTOB HpO(beCCI/IO- METAUIOPEKYIIME CTAHKA U MHCTPYMEHTBI; CYIIHOCTh SIBJICHHIA,
HAIBHOM JeSTENbHOCTH | POHCXOIANINX B MATEPHANAX B YCIOBHAX SKCILIyaTalliH H3je-
M.

KOHCTPYKIMOHHBIX u
QJICKTPOTCXHUYCCKHX

YMethb (Y): onennBars ¥ NpOrHO3MPOBATh COCTOSIHUE MAaTEPH-
aJloB MOJ BO3JENCTBHEM Ha HUX DKCIUTyaTallMOHHBIX (haKTOPOB;
000CHOBaHHO M MPaBHIILHO BHIOUPATH MaTe-pHall, Croco0 Moiy-
YeHUs 3aroTOBOK; Ha3HauaTh OOpabOTKYy B LENAX IOTydYEHHs
CTPYKTYPBI U CBOMCTB, 00€CIEUMBAIOIINX BBICOKYIO HAIEKHOCTh
W3JIENIUH, HCXO/IS U3 33/IaHHbBIX DKCILUTYaTaAlMOHHBIX CBOWCTB,;

Baanets (B): nasbikamu BeIGOpa panrMoHaIbHBIX CIOCOGOB U
peXUMOB 00pabOTKH JieTalieil, 000py10BaHNUE, HHCTPYMEHTHI;
IPUMEHEHHS] CPEICTBA KOHTPOJIS TEXHOJIOTHYECKUX MPOLIECCOB

2. eau n 3aqa4uM 0CBOEHUA Y4eOHON JUCHUILINHBI, MECTO THCIUTIIHUHBI
B cTpykrype OIIOII BO. Yacts. popmMupyemasi yyaCTHUKAMU 00pPa3oBaTeJIbHbIX
orHomenuii 61.B.01.01



[ens - sBsieTcst (GOpMHUPOBAHUE 3HAHUN O MEXaHUYECKHX, TEIIOBBIX, AICKTPH-
YECKUX M MAarHUTHBIX SIBJICHUSX B MaTepuaiax 3JIEKTPOYCTAHOBOK; BEJIMUYMHAX, XapaK-
TEPU3YIOLIUX ITH SBJICHUS; 3aKOHAX, KOTOPHIM OHU ITO{YMHSIOTCS.

3amaya - MOJyYEHHE CTYJEHTAMHU MpPEACTABICHUS O (U3HUYECKUX SIBICHUSX,
OMPENENSAIONUX CBOMCTBA M OCOOCHHOCTH JUAJNIEKTPUUECKUX, MPOBOJIHUKOBBIX,
IIOJIYTIIPOBOJHUKOBBIX 1 MATHUTHBIX MAaTEPUAIOB.

3. O0beM yueOHOI TUCHUIJIMHBI B 3a4€THBIX eIUHUIIAX ¢ YKA3aHUEM KOJIN-
YyecTBa aKaJAeMHYECKHX 4YaCOB, BbIIEJEHHbIX HA KOHTAKTHYIO padoTy 00y4aro-
IIMXCA ¢ mpenoaaBaresieM (M0 BUJIaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJIbHYIO
padoTy 00y4arommuxcs

Bun yueOHo# paboThl 5 cemectp

OO61mast Tpy1I0€MKOCTh JUCIUIUIMHBI, 3a4E€THBIX €TUHUIL 3 3.e.
4acoB 108
AyautopHasi (KOHTaKTHas) padoTa, 4acoB 32

B T.4. 3aHATHUS JCKIIMOHHOTO THIIA 16
3aHATHUS] CEMUHAPCKOTO TUTIA 16
CamocrosiTesibHas pad0Ta 00y4alOIINXCH, YACOB 72

B T.4. KypcoBasi paboTa -
Kontpouab 4
Bua mpoMeXyTOYHOM aTTecTalnu 3a4eT

4. Conep:kaHue TMCHUILVIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM ¢ yKa3aHUeM
OTBEJICHHOI0 HA HUX KOJMYECTBA aKaJeMHUYEeCKNX YacOB U BUA0B YUeOHbIX 3aHSI-
THH

Tpyn0oeMKOCTh, 4acoB
Haumenona-
B TOM YHCJIIC HHE OIEHOY
HaumenoBanue pa3znenoB u teMm ayJIUTOPHOM | CamMoCTOsI- Kon MJIK
BCETO . . HOTO CpeJi-
(KOHTaKTHOM) | TeIbHOU
CTBa
paboThI paboThI
Paznen 1. DnekTporexHuueckue 14 4 10
MaTepuajibl HA OCHOBE METAJIJIOB
1.1. HazHauenwue, knaccuukanus,
o0acTv MpUMeHeHUs U TpeboBa- 5 1 4
HUS K DJIEKTPOTEXHUUYECKUM MaTe-
Kontposbhble
puajiam -1
BOIPOCHI
1.2. Kpucrannuyeckoe cTpoeHue 4 1 3
METAJIJIOB U UX J1e(heKThI
1.3. MexaHn4eckue CBONCTBa
AIIEKTPOTEXHUIECKUX MAaTEPUAIOB 5 2 3
Y OCHOBHBIE METO/Ibl UX ONpeJIe-




JICHUA

Paznen 2. [IpoBogHUKOBEIE MaTe-
pHaIBl

18

12

2.1. Knaccudukarus npoBOJHUKO-
BBIX MaTepUaJIOB

2.2. TemnieparypHas 3aBUCUMOCTb
YIEJIBHOIO COIIPOTUBIIEHUS MeE-
TAJUIMYECKUX MPOBOAHUKOB. Biu-
SIHUE IIPUMECEH Ha yIEIBHOE CO-
IIPOTUBJICHUE METAJIOB

2.3. KOHTaKTHBIE SIBJICHUS B PO-
BOJHUKAX

KonTpomnbHbie
BOIPOCHI

NJ-1

Pa3nen 3. [lonynpoBoiHUKOBBIE
MaTepUaIbI

12

3.1 OcHOBHBIE (PU3UYECKHUE SBIIC-
HHS M CBOWCTBA KPEMHUS, TepMa-
HUS U KapOuaa KpeMHHUS

3.2 O0nactu NpUMEHEHHUs NOJTy-
IPOBOJHUKOBBIX MaTepHaIOB

Pazgen 4. DnexTpou30AIMOHHbBIE
MaTepHaIbl

50

14

36

4.1 MexaHu3Mbl IOJISIPU3AIUN U
KJIacCU(PUKALHS TUIJIEKTPUKOB 110
MeEXaHUu3MaM.

10

4.2 BiustHuE arperaTHoro cocTosi-
HUS Ha TUIJICKTPUICCKYIO IIPOHU-
1[aEMOCTb

4.3 JTudpnexTpudeckue moTepy B
3aBUCHMOCTH OT arperaTtHoro co-
CTOSTHUSI BEII[ECTBA

10

4.4 DKxBUBaJIEHTHBIE CXEMEI JIH-
AJIEKTPUKOB U BUBI AUDJICKTpHUUE-
CKHUX MOTEPh

4.5 TIpo6Goii razoB. [IpoGoii xu-
KHX U TBEPIBIX JTUIIEKTPUKOB

4.6 DneKTpOXUMHUYECKHUH U 1O0-
BEPXHOCTHBIN IPOOOH MaTepuaioB

Paznen 5. MarauTHble MaTepualibl

10

5.1 Knaccuduxkanys BEmecTB 1mo
MarHUTHBIM CBOWCTBaM. U MPUPO-
na heppOMarHuTHOTO COCTOSIHHS
MaTepHasoB

5.2 TIporiecchl epy HaMarHAYH-
BaHUH (peppOMarHeTUKOB

5.3 Brustaue Temrmeparypsl Ha
MarHuTHBIE CBOMCTBa (heppomar-
HETHKOB

KoHTponbHble
BOIIPOCHI

KonTtpoJsb

SN

Hroro 3a cemecTp

108

32

72

SN

WJ-1

HUTOTI'O no xucuunjaiuge

108

32

72

o




Ilpumepnuwlii nepeuensb OUeHOUHBIX CPEOCME O MEKYULe20 KOHMPOJiA

ycnesaemocmu
Ne | Haumenosa- Kparkas xapakTepucTHKa OLICHOYHOI'O CPEICTBA IIpencrasinenue
n/ | HUE OLEHOY- OLIEHOYHOTI'O Cpeji-
IO | HOTO CPEJCTBa cTBa B (hoHJIE
1 | 3apmauya (mpak- | CpencTBO OLEHKH YMEHHSI IPUMEHSTH MOTy4YeHHbIe Teo- | KoMruiekT 3agau u
TAYECKOE 3a- | PETUYECKUE 3HAHMS B IIPAKTUYECKON CUTYALIUH. 3a/IaHui
naHue, 1a00- 3amava (3amanue) J0HKHa OBITH HAIlpaBjIeHa Ha OLICHH-
paropHas pa- | BaHHE T€X KOMIIETCHIMI, KOTOPBIE MOJIEKAT OCBOCHUIO
6orta) B JJaHHOM JUCLUMILIMHE, JOJIKHA COJIEPKaTh YETKYIO UH-
CTPYKLMIO 10 BBIIOJHEHUIO UJIU AJITOPUTM JICVCTBUM.
2 | Tect Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHul, mo3Bossttonas | GoHa TecToBBIX
aBTOMAaTU3HUPOBATH MPOLEAYPY U3MEPEHUS YPOBHS 3Ha- 3a1aHuI
HUM ¥ yMeHUI 00yyarouierocs.

4.2 Conep:kaHue JUCUUILIMHBI 110 Pa3aeaM U TeMaM

Paspgen 1. DiiekTpoTeXHUYeCKHE MATEPHAJIBI HA OCHOBE METAJLJIOB

Henun — npuoOpeTeHrne TEOPETUUECKUX U MMPAKTUYECKUX HABBIKOB

3agayu —

IlepedyeHb y4eOHBIX JICMEHTOB pa3jeJia:

1.1. Haznauenue, knaccuukanus, 00J1acT IPUMEHEHUS U TPEOOBAHUS K IJIEKTPOTEX-
HUYECKUM MaTepuaiam

1.2. Kpucrammudyeckoe CTpOSHHE METAJIOB M UX JA€(PEKTHI

1.3. MexaHnueckne CBOMCTBA ANEKTPOTEXHUUIECKIX MATepUATIOB U OCHOBHBIE METObI
UX OIPEAEIICHUS

Paznen 2. [IpoBOoIHUKOBBIE MaTepUAIbI

Heau — npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB

3agaum —

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jesa:

2.1. Knaccudukanusi mpoBOIHUKOBBIX MaTEpPHAJIOB

2.2. TemneparypHasi 3aBUCUMOCTb YJEIBHOIO COINPOTHUBIICHHS METAUIMYECKUX MPO-
BOJHUKOB. BinsiHue npumecei Ha yIeJIbHOE CONPOTUBIIEHNE METAIIOB

2.3. KoHTakTHBIE ABIEHUS B IPOBOJIHUKAX

Paznen 3. [lomynpoBOAHUKOBBIE MaTepUAITBI

Hean — npruoOpeTeHNe TEOPETUUECKUX U MPAKTUUECKUX HaBBIKOB

3agaum —

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jesa:

3.1 OcHoBHbIE (U3HUECKUE SIBICHUS U CBOMCTBA KPEMHHMsI, TEpMaHUs U KapOuia KpeMm-
HUS

3.2 Obnactv MpUMEHEHUS TTOJIYITPOBOTHUKOBBIX MAaTEPHAIIOB

Paznesn 4. DneKTpOU30IISIIITUOHHBIE MATEPUATIBI

Leau — npuoOpeTeHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB



3agaum —

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

4.1 MexaHu3MBbI MOJSIPU3ALNN U KJIACCU(PHUKAIUS AUAICKTPUKOB [0 MEXaHU3MaM
4.2 BiisiHME arperaTHOrO COCTOSIHUS Ha TUAJIEKTPUUECKYIO IPOHUIIAEMOCTh

4.3 JInayieKTpuyeCcKre MOTEPH B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUS BELIECTBA
4.4 DKBUBAJICHTHBIE CXEMBI AUAJIEKTPUKOB M BUbI AUJIEKTPUUECKHUX NTOTEPD

4.5 Tlpo6oii ra3oB. [IpoOoii KUIKUX U TBEPIBIX AUIICKTPUKOB

4.6 DAEKTPOXUMHUYECKUN U TOBEPXHOCTHBIN IPOOOI MaTepraioB

Pa3nen 5. MaruuTtHbie MaTepuabl

enn — npuoOpeTeHne TEOPETUUECKUX U TPAKTUIECKUX HABBIKOB

3apaum —

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jesa:

5.1 Knaccudukanus BenecTB 10 MArHUTHBIM CBOMCTBaM. U IpUpoia (peppoMarHuTHoO-
I'0 COCTOSIHHSI MaTEpUaIOB

5.2 Tlpoueccel nepu HaMarHU4MBaHUU (PEPPOMArHETUKOB

5.3 BausiHue TeMmneparypbl HA MArHUTHBIE CBOMCTBA (PEPPOMArHETUKOB

5. OueHo4YHbIe MaTEePUAJIBI 110 AUCIHUTIIHHE
OrneHOYHBIE MaTepUalibl 10 JUCIUILIMHE MPEACTaBICHBI B BUAC (DOHJIA OLICHOY-
HBIX CPEJICTB

6. MarepuajJbHO-TEXHUYECKOE H Y4eOHO-MeTOoAnYeCKoe odecneueHne
AUCIHUANIMHBI

6.1 Ilepevyenb yueOHO-METOAMYECKOT0 O0eCIIeYeHUS 10 JUCHHUIIINHE

No | ABTOp, Ha3BaHUe, MECTO WU3AaHUS, U3IATEIILCTBO, IO U3/IaHUS, KOJTMYECTBO CTpa-
/11 HUIL

[IpuBanos E.E., I'aneBac A.B., Tumomenko JI.U., Anukyes C.B. DnexkrporexHu-

L YyecKre Marepuabl: yueoHoe nocobue. - Crasponosnb: AIPYC, 2011. —192¢

9 [TIpuBanos E.E. DnexktpomarepuanoBenenue: yueOHoe mocodue. - CTaBpomoib:
" |AT'PYC, 2012. — 196¢.

3 [Tpusanos E.E. DnekrpomarepuanoBenenue. JlabopaTopHblil mpakTUKyM: TeCThI:

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

6.2 IlepevyeHb yueOHBIX U31aAHUI, HEOOXOAUMMBIX /IJIsl OCBOEHMS AU CIIUTIIIUHBI

KomunuecTBO
AK3EMILISIPOB
B OMOJIMOTEKE

No | ABTrop, HazBaHUE, MECTO U3JIaHUS, U3/IaTEILCTBO, TOJ U3IaHUSI,
/o KOJIMYECTBO CTPAHUIL

[TacsiakoB B.B., Copokun B.C.Marepuraibl 31€KTPOHHON TEXHU-

ku: Yueonuk.- CII10.: U3n-Bo «JIanby, 2003. — 308c. 10




DNEeKTPOTEXHUYECKUE M KOHCTPYKLUHMOHHBbIe Matepuansl / B.H.
2. | bopoxgynun, A.C. Bopo6res, B.M. Mattonun u ap. [lox pen. B.A. 8
®unukoBa. — M.: Brictmas mkosra, 2000. — 280c.

CrpaBouHuK 1O 3nekTpoTexHnueckuM marepuanam / FO.B. Ko-
3. | puukuii, B.B. [laceiakoB, b.M. TapeeB. — M.: DHeproaromusaar 3)
T.1, 1986.—308c. T.2, 1987. — 296.

DneKTpOHHBIC YUeOHbIE U3JJaHUs B 3JIEKTPOHHO-0MOIMoTeuHbIX cucremax (9BC):

Ne ABTOp, Ha3BaHUEC, MECTO U3JaHUs, IO U3aaHUs, KOJIH-

Cchuika Ha yuebHOe uznanue B ObC
/1 YEeCTBO CTPAHUIL

1. CaitfTel MO IUCHUIUIMHE «DJIEKTPO-
TCXHHNYCCKOC MATCPHUAJIOBCIACHUC)).
JlelicTByrOIME CCBUIKM 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

6.3 IlepeveHb 3J1EKTPOHHBIX 00Pa30BATEIbLHBIX PECypPCOB

Ne DJIeKTPOHHBII o0pa3oBaTeabHblil pecype | Joctyn B JOP (cers HHTEpHET, J10-
n/n KaJbHAasl ceTb, ABTOPU30BaH-
HbIi1/CBOOOAHBIN 10CTYII

6.4 CoBpeMenHble npodeccHoHAIbHbIE 0a3bl JaHHBIX, HHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI U JINIIEH3MOHHOE IPOrPpaMMHOe obecrneyeHue

CoBpemennbie npodeccnoHaibHbIe 0a3bl JTaHHBIX, HHPOPMALIMOHHBbIE CIIPa-
BOYHbBbIE CHCTEMBbI, HU(POBHIE ITEKTPOHHBbIE OMOJMOTEKH U APYyrve 3JIeKTPOHHbIE
o0pa3oBaTesibHbIE PeCypChl

1. HoroBop o mnoakiwodeHuu K HarumoHanbHOW »IEKTpOHHON OHOIMOTEKE U
MPEOCTaBICHUN JIOCTyna K oObekTaM HanuoHaibHOM 53JIEKTPOHHOM OUOIMOTEKH
Nel01/H2B/0502-11 ot 26.02.2020 5 neT ¢ npoJioHTalue

2. JloroBop Ha OKa3aHHE YCIyT MO MPEJAOCTABJICHHUIO JOCTYIa K 3JIEKTPOHHBIM
n3aaHugaM msaarenbceTBa «Jlaapy Ne527/21 ot 11.05.2021


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

3. Cornamienne o 6ecruiaTHOM TecToBoM noctyne K Polpred.com. O630p CMHU
27.04.2016 6eccpouno

4. Cornamenue o OecrmaTHOM TecToBOM nocTyme kK Polpred.com. O630p CMU
02.03.2020 6eccpouyHo

5. UndopmaninoHHO-CripaBoOYHAs cucrema «T"apanT» — URL:
https://www.garant.ru/ MudopmanroHHo-cripaBoyHasi cuctema JIMIeH3MOHHBIA J10T0-
Bop Ne 261709/0OI1-2 ot 25.06.2021

6. «Koncynprant [Tnrocy». — URL: http://www.consultant.ru/ cBo6oaHbIi qOCTYII

7. DnekTpoHHO-OMOIMOoTeuHas cucteMa Agrilib http://ebs.rgazu.ru/ (cBumereins-
CTBO O rocyJapcTBeHHOM peructpauuu 6a3bl JaHHbIX Ne2014620472 ot 21.03.2014).

Joctym K JJIeKTPOHHOH MHGOPMaNMOHHO-00pa30BaTeJILHOM  cpene,
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUOHHOU ceTH «AHTEepHET»

1. Cucrema naucraHImoHHOTO oOyueHuss Moodle www.portfolio.rgazu.ru
(cBOOOIHO pacpoCTpaHsIEMOe)

2. [TpaBo ucnonb3oBanust nporpamm st 9BM Mirapolis HCM B cocrase
(GyHKIIMOHATLHBIX OJIOKOB B MoayJei: BupryansHas komHaTa. CTaHIapTHAS JTUICH3US
no 1000 monb3oBateneit Ha 1 mecsn (JIuensuonnsiii forosop Ne 77/03/22 — K ot 25
arnpens 2022)

3. NuHOBanMoHHas cuctemMa TECTUPOBAHUSI — MPOTPaMMHOE 00eCIeueHUe Ha
mwiatdopme 1C (Horosop Ne K/06/03 ot 13.06.2017)

4. OOpa3oBaTelbHBI MUHTEPHET — TopTajd Poccuiickoro rocynapcTBEHHOTO ar-
PapHOro 3a0YHOTO YHUBEpPCUTETA (CBUIETEIBCTBO O PETHCTPAIMU CPEICTBA MACCOBBIX
undopmaruu 1 Ne ®C77-51402 ot 19.10.2012).

JIuneH3noHHoe u cBOOOHO PacnpocTpaHsieMoe MPOrpaMMHOe obecrneyeHue

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

2. linuxmint.com https://linuxmint.com/ (cBoboaHO pacrpocTpaHsIeMoe)

3. DnekTpoHHO-OMOMMOTeYHas cuctema Agrilib http://ebs.rgazu.ru/ (cBumerennb-
CTBO O TOCYJapCTBEHHOMU peructpainuu 6a3sl qaHHbIX Ne2014620472 ot 21.03.2014)

4. Odpunuansuas ctpanuna @I'bOY BO «Poccuiickuii rocyaapcTBEHHBIN arpap-
HBII 3a09HBINA YHUBepcUTeT» hitps://vKk.com/rgazuru (cBo6oIHO pacpoCTpaHsIeMOe)

5. [Mopran denepanbHOr0 TroCcyJapCTBEHHOTO OFOKETHOTO 00pa3oBaTEIHLHOTO
YUpEKICHUS BhICIIETO 00pa3oBaHus «POCCHICKUN TOCYIapCTBEHHBIN arpapHblid 3a04-
HBI YHUBEPCUTET (cBoOOAHO pacrnpocTpaHsieMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AutuBupycHoe nporpammuoe obecrnieuenne Dr. WEB Desktop Security Suite
(Cybnunensnonnsiit 1oroBop Nel3740 Ha nepenady HEMCKIIIOUUTETHHBIX TPAaB Ha MPO-
rpammsbl uist 9BM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX ayIUTOPHIL, 000PYI0BAHHUSA U TEXHUYECKHUX
CpeacTB 00y4eHHs


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

IIpennazHavyenue
noMeleHusi  (ayauro-
pun)

HaumenoBanue kopmyca,
Ne momeeHus (ay1uTOpUM)

Ilepeuens

o0opynoBanusi (B T.4. BHPTY-
ajJibHbIe AHAJIOTH) M TeXHHYe-
CKHX CpeaCcTB 00yuyeHus ™

Jist 3aHATUH JIEKIMOH-
HOTO THIIa

JlexuronHas aynuropus. VHxeHepHbI
Kopryc (YueOHbIH J1a00paropHbIi KOPITYC)
501 ayrwropuist

ITpoexrop SANYO PLC-XW250
Okpan HacteHubrit SINSCREEN

Jns 3aHATHIl ceMHHap-
CKOro THMHa (CEMHUHAapBI,
MPaKTUYECKUE 3aHSITHS,
MPaKTUKYMbI,  Jabopa-
TOpHBIE PadOThI, KOJIJIO-
KBUYMBI), IPYIITIOBBIX
KOHCYJIbTAallUii, WHIAUBHU-
IyalnbHOW paboThl, MpPO-
BEJICHUSI TEKYILETO KOH-
TPOJIA U IPOMEKYTOUHOU
aTTecTalluu

JlaGoparopusi.  VImKeHepHBIA — KOPITyC
(V4eOHBIi1 1ab0paropHbIi KOpITyC)
416 maboparopust

Jlaboparopuslii creny «llepena-
Yya DJIEKTPUYECKOW SHEpPruu B
pacrpeneuTebHBIX CEeTSIX»
Mogens Nel21113 (2 mT.), Oc-
mwutorpag H 30-17 (4 ),
Ocmumnorpad C-A-93 (2 mT.)

JUI1  caMOCTOSATEIbHOU
paboTsl

JlexunonHas aynuropusi. VxeHepHbIit
Kopityc (YueOHbli J1aboparopHblii KOpITyC)
320 aymaropuist

[TepconanbHbIl KOMIOBIOTEP
Ha ©0a3e mporeccopa
Pentium G620

Intel

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/IP)KETHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA




MHUHUCTEPCTBA CEJIBCKOI'O XO35IMICTBA POCCUMCKON OEJIEPALIU
«POCCUHUCKHAM TOCYJAPCTBEHHBIM YHUBEPCUTET HAPOJTHOT'O XO3SIMCTBA
HUMEHHU B.A. BEPHAJICKOI' O»
(YauBepcurer BepHaackoro)

q)OHIl OLHCHOYHbBIX CPEACTB 1JIfl MPOBCACHUA TEKYIIECTI0 KOHTPOJIA N
HpOMe)I(yTOqHOﬁ arTrecranmmn oﬁyqammnxcsl o AMCIOMIIJIMHE

JEKTPOTEXHUYECKHUE MATEPUAJIBI

HampaBnenne moaroroBkn  13.03.02  DiekTpol’HEPreTHKA U AICKTPOTCXHUKA

[Tpoduns DJIeKTPOCHAOKEHUE CeILCKUX TEPPUTOPUI

Ksanudukamms

®opma o0ydyeHus  ouyHad

bamammxa 2024 r.



1. Onucanue noxkaszareJsieil 1 KpUuTepueB OLleHUBAHUSA MJIAHNPYEMBbIX
pe3yJbTATOB 00y4YeHHsI 0 Y4eOHOM TUCHUIIINHE

Nupukarops! go-
CTHKEHUSI KOMIIE-
TECHIIUN

YpoBeHb OCBOEHUS

[Tnaaupyemplie pe3yabTaThl
00yueHus

HanmenoBaunue
OIIEHOYHOTO Cpel-
CTBa

OIIK-5.
CrocobeH
HCIIOJIb30BaTh
CBOMCTBA KOH-
CTPYKIMOHHBIX U
3JICKTPOTEXHUYE-
CKHUX MAaTEpUAJIOB
B pacyeTax Iapa-
METPOB U PEKU-
MOB 00BEKTOB
npodeccroHab-
HOM eSATEIbHOCTH

[Toporosbiii
(YZ1OBIIETBOPUTENIHHO)

3naer: MuHUMAIBHO JOMY-
CTUMBIN ypOBEHb 3HAHUH, I0-
MyIIEeHO  MHOTO  HErpyObIX
OIIHOOK

Ymeer: IIpogeMoHcTpupoBa-
Hbl OCHOBHBIE YMEHHs, pellie-
Hbl THUIOBBIE 3a/1a4U C HErpy-
OBIMH OIIIMOKAMM, BBHIIIOJIHEHBI
BCE 3aJlaHHs, HO HE B ITOJHOM
o0beMe

Baaneer: Imeercs MuHH-
MaJIbHBI HA0Op HABBIKOB IS
pelieHusl CTaHJIAPTHBIX 3ajad
C HEKOTOPBIMH HEJI0UETAMU

3a4CT

IIponBUHYTHIN
(xoporo)

3HaeT TBepao: YpOBEHb 3Ha-
HUI B 00BEME, COOTBETCTBY-
IOLIeM IporpaMme IOJrOTOB-
KM, JIONYLIEHO HECKOJIBbKO HE-
rpyObIX OIINOOK

Ymeer yBepenHo: [IponemoH-
CTPUPOBaHbl BCE OCHOBHBIE
YMEHHUSI, pEUIEHbl BCE OCHOB-
Hble 3aJjadyd C HerpyobIMH
OlIMOKaMH, BBIIOJHEHBI BCE
3aJjaHMs B TIOJIHOM 00beme, HO
HEKOTOpBIE C HEI0UeTaMHU.
Baaneer yBepenno: Ilpone-
MOHCTPHPOBAHBI 0a3oBbIE
HAaBBIKA [P PEUICHWM CTaH-
JApTHBIX 3a/lad ¢ HEKOTOPHIMHU
HeZ04YeTaMu

3a4€T

Bricokuii
(oTnM4HO)

HNmeer chopmupoBaBuieecs
CHCTEeMAaTHYeCKHe 3HAHUSA:
VYpoBeHb 3HaHUl B 00bEME,
COOTBETCTBYIOLIEM NIPOrpamMMe
IIOJITOTOBKH, 0€3 OIMOO0K
HNmeer chopmupoBaBuieecs
cUCTeMaTH4YecKoe yMeHue:
[IponemoHCTpHUpOBaHbI BCE
OCHOBHBIE YMEHMUS,

pELIEHBI BCE OCHOBHBIE 3aJ]a4i
C OT/IETIbHBIMU HECYIIIECTBEH-
HBIMH HEJI0YETAMH, BBIIIOJIHE-
HBI BCE€ 3aJIaHUS B TIOJTHOM
o0bemMe

IToka3ana chopmupoBaBuiee-

3a4CT




csl CHCTeMaTH4YecKoe BJiaje-
Hue: [[poneMoHCTpUpOBaHbI
HaBBIKU IIPY PEIICHUU HeE-

CTaHJapPTHBIX 3a/1a4 Oe3 OLIu-
OOK M HEI0YETOB

2. Onucanue mKaJ OleHUBaHUSA

2.1 lllkana oueHUBAHMUS HA JTANE TEKYLIEr0 KOHTPOJIS

dopma TeKyIe- OrtcyTcTBUE [Toporossiii (yaosne- | I[lpoaBunyThIi Bricokuii (oTinu-
T'0 KOHTPOJIS yCBOEHUS (HUKE TBOPHUTEHHO) (xoporo) HO)
I0pPOroBOro)”
[IpakTuueckoe He BolosiHEHa | Pemeno 6onee 50% Pemeno Gonee | Bce 3amaHus perie-
3ajaHue WM BCe 3ajia- 3aJjaHusl, HO MEHee 70% 3ananus, HBI 0€3 omnO0oK
(3amaua) HUS PEIICHBI 70% HO €CTh OIIUOKHU
HEMPaBUILHO
TECTUPOBAHUE He BeinosiHeHa | Pemeno 6onee 50% Pemeno 6onee | Bce 3aaHus pelie-

niIn BCC 3aaa-
HUS PCIICHBL
HCIIPABHUJIBHO

70%

3aJaHns, HO MCHEC

70% 3amanus,
HO €CTh OIINOKHU

HEBI 0€3 oIInOoK

2.2 llIkajia oleHUBAHMS HA ITale MPOMEKYTOYHOI aTTecTanuu (3a4er)

®dopma mnpo- OtcyrcTBHE
MEKYTOUYHOM YCBOCHMS [Toporossiii (ynosue- | I[IpoaBuHyTHII Bhicokuii (0TIH4HO)
aTTecTaluu (H1>xe mopo- TBOPUTEIIBHO) (xopor1o)
TOBOT0)

Brmmonnenue
UTOTOBBIX T€-
CTOB (HE Me- |\ torree 51% 51-79% 80-90% 91% n Goree
Hee 15 Bo-
IIPOCOB Ha
BapHaHT)

HE MoKa3al MoKa3aJl yMEHHUE CO- | MMOKa3aJl yMEHHUe | MoKa3ajl yMeHue coou-
3ayer yMeHue cobu- | 6upaTh HH(pOpPMAIHMIO | cCOOUPATh U CU- | paTh U CUCTEMaTU3H-

paTh U cucTe-
MaTU3UPOBATh
MH(pOpMaLIHIO
U3 TEOpeTHYe-
CKHMX HUCTOY-
HUKOB, aHAJIU-
3UpOBAThH
MIPaKTUYECKUI
Marepuai, He
OBJIAJIE]l METO-
JTUKOM MCClIe-
JIOBaHUs

U3 TEOPETUUECKUX
WCTOYHHUKOB, aHAJIH-
3UpOBATh MPAKTHYE-
CKMI MaTepuan aJis
WUTIOCTPAIIUN Teope-
TUYECKUX TOJIOXKE-
HHUH, HEIOCTATOYHO
OBJIaJIENT METOIUKOMN
HCCIe0BaHUS

CTEMaTU3UPO-
BaTh MH(OpMa-
LU0 U3 TEope-
TUYECKHUX HC-
TOYHUKOB, aHa-
JU3UPOBATH U
IPaMOTHO HC-
M0JIb30BaTh
MPaKTUYECKU I
Marepuan s
WJUTIOCTPALINIA
TEOPETUYECKUX
MTOJIOKEHUI

poBaTh UH(OPMAIIHIO
U3 TEOPETUYECKUX HC-
TOYHUKOB, aHAJIU3UPO-
BaTh U TPaMOTHO HC-
10JIb30BATh MpaKTHYe-
CKHI MaTepuai JUuist
WUTIOCTpAUi Teope-
TUYECKUX MTOJIOKECHUH,
MIPOSIBUJI TBOPYECKUI
MOJIXOJl ¥ CAMOCTOSI-
TEJIbHOCTH B aHAJIIU3E,
0000I1IeHUSX U BBIBO-
Jax, apryMEeHTHPOBAJ
MIPENIOKEHUS




3. TunoBble KOHTPOJbLHBbIE 32]aHNUs] WM HHbIE MATEPHUAJIbI, HEOOX0AMMBbIE JIJIsI
OLICHKH 3HAHUI, YMEHU, HABBIKOB U (MJIM) ONBITA AEATEJbHOCTH, XaPAKTePHU3y-
OIIKUX ITanbl (JOPMUPOBAHUS KOMIIETEHIMH 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:
& =24xI31 32?3 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 JlaGoparopHbIe 3aHATHS:
[Topsinok BeIMOTHEHUS pA0OTHI.

1. Y6enurech B TOM, 4TO TEMHOBBIE TOKH, TO €CTh TOKH IPU OTCYTCTBUU OCBE-
nieHust poTope3ncTopa, OUeHb MaJlbl U UMU MOKHO MpeHeOpeyb. [ 3TOro BRIKIIOUNTE
HCTOYHUK CBETA, YCTAHOBUTE (DOTOPE3UCTOP B MPOM3BOJIHHOM MECTE HAa CKAMbE M H3-
MepbTE TOKH B LIETIH (POTOPE3UCTOPA MPHU Pa3HbIX HAMPSKEHUAX Ha (oTope3ucTope. Bol
yOenuTech, YTO OHU TPYJHO U3MEPUMBI U IOTOMY B JaJIbHEUILIEM MBI UX HE OyJeM y4uHu-
THIBATh.



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

U3y4aThCs 3aBUCHMOCTH 73() :

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

4. BKJIIOYMTE UCTOYHUK CBETA

5. IlpousBenute uzMepeHus (POTOTOKOB IPU HECKOJIBKUX HAMPSIKEHUSX Ha (o-
TOpE3UCTOpe. 3aMUIINTE U3MEPEHHBIE 3HAYEHUSI (POTOTOKOB U HANPSHKEHUM B TaOIUIly
U3MEPEHUM.

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

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

notoka. Bee rpadmku MOXKHO CTPOUTH Ha OJTHOM KOOPIMHATHON CETKE.
8. IIpoananu3upyiite pe3yabTaThl U BBISICHUTE, KaK 3aBUCHUT ()OTOIPOBOAMMOCTH
¢doTope3ucTopa OT NPUIOKEHHOTO HAIPSKEHUS.

2) TectupoBaHue

DJIEKTPOTEXHUYECKHE MaTePHAJIbl HA OCHOBE MeTAJLJIOB.

1. Haznauenwue, knaccudukarusi, 00J1acCTH NPUMEHEHUS] U TPeOOBaHUS K HJICK-
TPOTEXHUYECKUM MaTepuasam.

2. Kpucramimueckoe cTpoeHHE METAIIIOB U UX AE(QEKTHI.

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

ITorynpoBOAHUKOBBIE MATEPHAJIbI.

1. OcHoBHBIE (U3HUECKUE SBICHUS W CBOWCTBA KPEMHHUS, T€épMaHusl U KapOuja
KPEMHUSI.

2. O6nactu MpUMEHEHHUS MOTYTTPOBOITHUKOBBIX MaTEPHAIIOB

DJIEKTPON30JIALMOHHbIE MATEPHAJIBI.

. MexaHu3Mbl OJSIPU3ALNY U KITaCCUPHUKAIINS TUIICKTPUKOB IO MEXaHU3MaM.

. BiiistHue arperatHoro COCTOSIHUS Ha JUAJIEKTPUUECKYHO TPOHUIIAEMOCTb.

. DKBUBAJICHTHBIE CXEMBbI AUAJIEKTPUKOB.

. Bupl nusnekTpuueckux notTephb.

. JlusnexkTpuyeckue NoTepu B 3aBUCMMOCTH OT arperaTHoro COCTOSIHUS Belle-

O b owpN -

CTBa.

(o]

. ITpo06oii rasos.
. [Ipo00oi )KUJKUX U TBEPABIX JUIICKTPUKOB.
8. DIEKTPOXUMHUYECKUH U TOBEPXHOCTHBIN MPOOOI MaTepraioB

\‘



