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AHHOTauHA
paboueit nporpammbl yue6Hoii aucunrinuel b51.B.JIB.01.02 «3aekrpoHarpes
MarepvasioB» A8 NoarotroBkH 6akanaBpoB no HanpasneHuio 13.03.01 Tennosuep-
reTHKa H TEIUIOTEXHHUKA, HAaMpaBAEHHOCTH JHeproobecneue Hue npe AnpUATHid, Ten-
JIOBbIE U TEXHHYECKHE CUCTEM bl

Llesib ocBOEHHS AMCUHMMNIAMHBLI: OCBOEHHE CTYNEHTaMH TEOPETHYECKMX M
MpaKTHYECKMX 3HAHMA MO 3JEKTPOHAr peBaTE/NbHLIM YCTPOMCTBAM M YCTAHOBKAM;
npuoOpeTeHHe YMEHHIH M HaBbIKOB OGOCHOBAHUA PEXHMMOB pabOThbl, HCMOJB3OBAHHA
METOJ0B M CPEACTB NOBbILUeHU 3 HEKTHBHOCTH paboThl 3JIEKTPOHAr peBaTebHbIX
YCTaHOBOK Ha 6a3e moucka, KpUTHYECKOro aHanu3a, CUHTe3a HHPOPMALMH H CHC-
TEMHOTO MOAXONa [UIA pElCHMA 3aaay B OONAcTH 3MEKTpOHarpeBa MaTepHasioB;
npuMeHeHHe 6a3OBbIX 3HAHMI COBpEMEHHBIX LM(POBBLIX TEXHOJIOrHi, HCMONb3Yye-
MbIX MpPH pacyeTe M BbIOOPE HarpeBaTeNbHbIX 3NEKTPOYCTAHOBOK; Pa3BUTHE TEXHH-
4eCKOM HanpaBe HHOCTH MBbILWIEHHUS CTYECHTOB.

[TprobpeTeHue HaBbikOB BaseHusa nporpammamiu Mathcad, Matlab, KOM-
[TAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

INpHoGpeTeHHe CTyaEHTaM M YMEHHUA MOJIb30BATLCA INEKTPOHHBIM M CHCTEMaMH
noucka paHHbix: Google, Yandex, elibrary.ru, cybereninka.ru (TexHonorus
Big Data).

MecTo AMCLMNIHHBLI B y4eGHOM MUIaHe: QUCUMIUIMHA BKJIIOYEHA B 4acTb,
¢dopMHUpyeEMYIO YYacTHHKaM W 06pa3oBaTeNibHbIX OTHOLIEHUH, [JUCUMILIMHBL (MOdy-
au) no BeiGopy | ([IB.1) bnaoka 1 «Aucuumnimnnel (MOZy H)» y4eOHOrO riaHa no Ha-
npasneHHio noarorosku 13.03.01 TernosHepreTHka M TEMIOTEXHHKA.

Tpe6oBanus K pe3yabTaTaM OCBOEHHS QMCLMMJHHBI: B pe3ysibTaTe 0CBOE-
HHS MCUHMIUTUHBI GOPM UPYIOTCS CllEAyIOLIME KOM METEHUMH (MHAMKATOPbl JOCTIDKE-
Hus komneteHuuu): YK (YK-1.1), [TKoc-1 (TTKoc-1.1).

KpaTkoe coaepiaHHe AMC UMIIHHDBI:

O61uMe BOMPOCHI INEKTPOHArpeBa MAaTEPHaoB U ero NPUMEHEHHE B CEJbCKO-
XO3AHCTBEHHOM npousBoacTBe. [IHHaM Mka HarpeBa. OCHOBbI AWHAM MKH 3IEKTPOHA-
rpeea. Knaccup ukauns anexrporepm Hueckux ycTaHOBOK. OCHOBHbIE MOJIOXKEHHS
pacyeTa 3/1eKTPOHAr peBaTeIbHbIX YCTaHOBOK. [10BepOUHBIii M KOHCTPYKTHBHbIH pac-
yeThl. [Tonubii pacuer. TerutoBoit pacuer. YpasHeHHe TemoBoro 6ananca. Ipamoit
HarpeB COMNpOTHUBJIEHHEM. DNEKTPOKOHTAKTHBIH HarpeB. BuiGop HCTOUHHMKA NHUTaHHA
31EKTPOKOHTAKTHOr0 Harpesa. CrnocoObl 3/eKTPHYECKOrO HArpeBa CONPOTHUBIEHHEM.
DNEKTPUYECKOE COMPOTHBIEHHE MPOBOAHMKOB. JNIEKTPOAHbIH HarpeB. Marepuanbl
3MEKTPOAOB. PacyeT 3nexTpoAHbIX HarpeBaTeNbHbIX ycTpoHcTB. OnpeneneHue Tpe-
GyeMOil MOLLHOCTH M KOHCTPYKTHBHBIX NapaMeTpoB 3/1eKTpOAHO#H cuctembl. Oco-
GeHHOCTH 3KCIUTyaTaUMH 3JIEKTPOAHBIX BoAoHarpesaresneil. KocBeHHbI 3nekTpoHa-
rpes conporusieHUeM. TpeGoBaHUA k MaTepuaiaM M KOHCTPYKLHH HarpeBaTesbHbIX
anemenToB. Tpy6uaTbie 3nekTpuueckue Harpesatenu. OcOOEHHOCTH pacyeTa CTasb-
HbIX Harpesatefieil. Pacyer yctpoiicTB Ha 6Ga3ze HarpeBaTe/bHbIX MPOBONOB W kabe-
ner. Dnexrponyrooii HarpeB. CBOHCTBA M XapaKTEPUCTHKM IJIEKTPHYECKOH RYrH.
PexxuMbl cBapku M paboTa HCTOYHUKOB MWTaHUA CBAapOYHOW AyrH. MHIyKUMOHHBIH
Harpes. PexxuMbl MHIYKUHOHHOrO Harpesa. OCHOBHbIE XapaKTEPHCTHKH MHAYKTOpa.



Bbi6op HMCTOYHMKA MHTaHUA MHAYKLUMOHHOrO HarpeBa. [JyDneKTpuUYecKUH Harpes.
OcCHOBbI AYDJIEKTPHUUYECKOrO HarpeBa U ero ocode HHOCTH. BbIGOp yacToTbl M Hanps-
»EHHOCTH 3JIEKTPHUYECKOro MoJisi NPU AvdJeKTpHueckoM Harpere. MicTouHnuku nura-
HUS YCTaHOBOK AMBJIEKTPHYECKOrO Harpesa. TepMO3JIEKTPHUYECKHIA HArpeB U OXJa-
XaeHHe.

O01asn TPy10eMKOCTb AHC LMMJIHHbBI: 2 3a4. en. (72 yaca /B TOM YHCJiE NPaKT U-
yeckas NoAroToBka 4 yaca).

IpomMexyTOoUHBIH KOHTPOJb: 3a4eT.

1. Leab oCcBOGHHSA AHC IHIIHHDI

Heablo ocBoOeHUSI IMCLMMIMHBLI «DNEKTPOHArpeB MaTepHasIoB» ABJSETCA
OCBOEHHE CTYydeHTaMHU TEOPETHUECKUX W MPAKTHYECKHUX 3HAHUH MO 3JIEKTPOHar peBa-
Te/IbHbIM YCTPOICTBAM M YCTaHOBKaM; NpHMOOpETEHHE YMEHHI M HABbIKOB 0OOCHOBA-
HUsSl PeXUMOB paboThI, UCMONL3OBAHHS METONOB W CPEeACTB MOBbILIEHHUS 3deKTHB-
HOCTH paboThl 3IEKTPOHAr peBaTebHbIX YCTAHOBOK Ha 0a3e MOMCKa, KPUTHYECKOro
aHanu3a, CHHTe3a MHPOPMALMK U CHUCTEMHOro MOAXOJa [T pelleHHs 3ajad B 00-
NIaCTH 3/IEKTpOHArpeBa MaTepHanoB; NpUMeHeHHWe 0a3OBbIX 3HAHMI COBPEMEHHBIX
UM pOBBIX TEXHONOTHH, UCTONL3YEMBIX MPH pacueTe W BbIGOpe Har peBaTelbHbIX
3EKTPOYCTAHOBOK; Pa3BMTHE TEXHHYECKOW HAMNpaBNEHHOCTH MbIUUIEHHUS CTYAEH-
TOB.

[MpuoGpeTeHre HaBLIKOB BhaieHWs nporpammamu Mathcad, Matlab, KOM-
[TAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

[MproGpeTeHHe CTyaEHTaM M YMEHHIA MOJIb30BaThCA INEKTPOHHBIM M CUCTEMAM U
noucka naHHbiX: Google, Yandex, elibrary.ru, cyberleninka.ru (rexHonorus
Big Data).

B pesynbrare m3yueHuss NAHHON AMC LIMIUIMHBI CTYAEHTbI JODKHBI 3HATH:

- ) BHYECKHE OCHOBBI M 3aKOHOM €PHOCTH NMpeoOpa3oBaHHs 3/IEKTPOI HEPr UH B
JHEPr UIO TETUTOBY10;

- OCHOBHbIE MOHATHS M ONpeeNeHHUs B 3JIEKTPOHAr peBe MaTepHAaIOB;

- TE€XHOJIOr HYeCKHe OCOOEHHOCTH MCMOJb30BAHUA JJIEKTPOIHEPTMH U ee Mpo-
VBBOAHBIX (MCKIIKOYAs MEXaHUYECKYIO IHEPrHi0) B OCHOBHBIX MPOM3BOJACTBEHHBIX H
BCMOM OraTeibHbIX MPOLECcax;

- OCHOBHble TpeOOBaHHS K 3/IEKTPOTEPM MYECKUM YCTAHOBKAM;

- YCTPOWCTBO, NPUHUMN AEHCTBHS COBPEMEHHOrO 3JIEKTPOTEpPMHUYECcKkoro 06o-
pYJOBaHUs W 3NEKTPOTEPM HIECKHUX CPEACTB MBMEPEHHS;

- MeTOmbl BbIOOpa COCTABMSAIOWIMX 3JIEMEHTOB 3JIEKTPOHAr peBaTe/bHbIX YCT-
POWCTB M YCTAHOBOK, METOIbI HX PACHETA M MPOEKTHUPOBAHHUA.

2. MecTo Auc LMIIHHBI B YuyeGHOM npouecce

Hucummiuna «DNEKTpOHarpeB MaTrepuasioB» BKIIOYEHAa B 4acTb, HOpMHUpYe-
MYIO YYacTHUKaM M 0Opa3oBaTenbHbIX OTHOLIEHHH, JMCUMIIHHLI (MOAY/IH) MO BbI-
6opy 1 (AB.1) bnoka | «ducuumnuusl (Momynu)». JducuunnuHa «3nekTpoHarpes
MarepHasioB» peanmsyercs B COOTBEeTCTBHM C TpeboBanuamu GI'OC, OINOIT BO u

Yue6Horo nnaHa HanpaBnenus noaroroskd 13.03.01 TemiosHepreTHka M TEIO-
TEXHHKA, HAaMpaBJIe HHOCTb DHEProobecneyeHHe npeanpHATHMA.

TpeniecTByOIMM M Kypcam 1, Ha KOTOpPbIX HEMOCPEACTBEHHO ©a3HpyeTCs AuC-
UMITHHA «OJIeKTPOHArpeB MarepuanoB» ABIAIOTCA Kypchl: : Matemaruka (1 Kype,
1-2 cemectpsl; 2 kypc, 3 cemecTp), bizuka (1 Kype, 2 cemectp; 2 Kypc, 34 cemect-
pot), uHpopmatHka (1 kype, |1 cemectp), BBeaeHHe B NpodeCCHOHANBHYIO AEATENb-
HocTb (1 Kypc, 1 ceMecTp), KOMMbIOTEpHOE NpOEKTHpoBaHue (2 Kypc, 3 CEMECTp),
3MEKTPOTEXHHKA M 3NeKTpoHuKa (2 Kypc, 34 cemecTpbl), LUH(PPOBbIE TEXHOJOr UK
(2 kypc, 4 cemectp), anekTpuyeckue MawMHbl (3 Kypc, 5 ceMecTp), aBToMaTHKa
(3 kypc, 6 cemecTp), TeroMaccoobmeH (3 kype, 6 cemecTp).

3HaHUA U YMEHHA NO AMCLMIVIHHE «DNEKTPOHArpeB MaTEPHAIOB) MCMOJb3YHOT-
CA  NpH NPOEKTHPOBAHMM NpPEANPHUATHIA OTPAC/H, @ TAKOKE LT BbINOJHEHHS BbIMY-
CKHOM KBaNu} UKaLIMOHHO# paGoThl.

Oco6eHHOCTBEO AMCLMIUTMHBI SIBISETCS Haluuke B €€ CONePKAaHMK COYETaHMs
YUCTO TEOPETHYECKUX BOMPOCOB C BOMPOCAMH, CONEPKALUMMHM NPHUKNANHON Xapak-
Tep.

PaGouas nporpamMma IMCLMILTHHBI «DeKTPOHArpeB MaTepHaioB» i WHBANH-
ZIOB H JINL C OrpaHHYEHHBIM U BO3MOXCHOCTAM M 3JI0pOBbA pa3pabaThIBacTCA HHAMBH-
AyanbHO C YYeTOM OCOOEHHOCTe# NCHXOd M3UUECKOTrO Pa3BUTHS, MHAMBHIYaJbHbIX
BO3MOXHOCTEH H COCTOSHHS 310POBbs TAKHX 0OyUaroLInXCS.

3. [le peyeHb NIaHUPYEMBbIX pe3yabTaTOB 00y4eHHs! MO AMC LIMILIHHE,
COOTHECEHHBIX C MJIaHHPYeMbIMH Pe3 Yy IbTaTaMH O0CBoe HHSl 00 pa30BaTe IbHO i
npor paMmbl

O6pa3oBaTtenbHble pe3ysbTaThl OCBOEHMA AMCLMILUTMHBI 00yuatolmMcs, npea-
cTaB/eHsbl B Tabauue 1.



Tabnnua 1
TpeGoBanuA K Pe3yTbTaTaM 0CBOE HHA Y4 GHOH AMC LUIINAHHBI
Ne Kan Conepxanne Hunuxartoput B peaynerate wayuenns yuebuoi ob JI0JDK B! ©
n/n | xomne- | xoM neTeHunn (WK eé ‘ac- XOM NETEHUHH 3Math yMETh Bnafets
TeHumuu TH)
1 YK-1 |cnocoben ocywectanats | YK-I 1 MeTOM MOHCKA, KPH-|NPHMEHATE METO/bI NOHCKA, | HABLIKAMH MOHCKA, KPH-
NOMCK, KPHTHUECKHH awHa-| BRINanHAET nNOMCK He- | TMYECKOrO aHANIOA M|KPUTHYECKOrO aManM3a W |THYECKOrO aHanmia M
n u cunTed upopmaunk, | obxonumon  undopMa- [cunTesa  Hwbopmaumm, |cHHTEIa HRGOPMaAUNM, CuC-|CHHTEIa  und OpMaumK,
npHuMeHITh CHCTeMMbIH| UHH, €€ KPHUTHUECKHH NpMMEHEHHE CHCTEMHO-|TEMHOrO NONXONA MUIR PE-[NDUMEHEHHA CHCTEM HO-
noaxon s pellexus no-| akand u obobuwaer pe- |[ro noaxom nns pewe-|wenus 3amay B obnacTH|ro noaxom ans perwe-
CTasnenmbix 3amu 3ynbTaTel aHANKAA ANA [Hus  3amy4 B OGNACTH|2NEKTPOHArpEBA  MaTepHa-|HHA 3am4 B obnactu
pelenHs NOCTAaRNEHHOR |INEKTPOHArPERa  MaTe-|NOB, HCNONLIOBATH COBPE-|3INEKTpOHArpeEa  Mare-
3amun pHanos; MeHHOe nNporpamm Hoe 0bec-|puanos; Hassikamu npu-
cospes e undpo- Mrcmsoft Office [menenns nporpammmeix
BhblE unctpymentsl | Excel, Word, Power Point |npomyxtos M msoft
(Google Jamboard, |Mentmeter, Pictochan u|Office Excel, Womn,
Mip, Kahoot), npo-|np ans esinoamewus 3anau|Power Point,
rpaMmbili HHTEpd einc | npodeccHoKa NbHOH nes-|Mentimeter, Pictochan u
Micrs oft O ffice TENLHOCTH 0P ANA BRINOAHEHHA 3a-
nay npog)eccHoHans HoH
nesTent HoCTH

2 | NKoc-1 [cnocobenw  ocywecranats | MKoc-1 1 pexumbl paboTh, METO-(060CHORBIBATAE peX MBI DA -|METONAM H H CPEACTBAM H

TEXHHUYECKHE PeLLEHUA, Ha-
npasneHHbie Ha  noBabiwe-
Hue dddexTuBHOCTH CHC-
Tem  3HeproodecneueHus
NpennpHAT Hii

IemoHcTpupyeT 3maHus
PEXHMOB, METONOB K
cpencrs NOBbI LWEHHA
3 dexTusHocTH pabotm
OCHOBHOr O JHepreThue-
cKoro ] Tenno-
TexHonor nueckora obo-
PYnOBAHHA

M W CPEACTBA NOBbI-
wenns 3P exTHBHOCTH
pabotel  dnexTpomarpe-
BATE/MHbIX YCTAHOBOK
coBpemeHHoe npo-
rpammHoe obecnevenne:
Excel, Word, Power
Point, Mim, Zoom,
KOMIAC. AutoCad,
Matlab, Mentimeter,

Pictochan u np

60ThI, MCNONLIOBATE

METOMI W CPeacTsa noBbl-
wenus 3pdexTHRHOCTH pa-
6OThI 3 nexTpoMar peratens-
HbIX YCTaHOBOK; y

noeel wenus 3pdexTus-
HOCTH paborer 3nexTpo-
Har peBaTesmh Hbi X YCTa -
HOBOK HaBbiKam U obpa -
60TKH H HHTEpPNP

compen npor pay
obecneuenne: Excel, Word,
Power Point, Mir, Zoom,
KOMIIAC, AutoCad, Mat-
kb, Mentimeter, Pictochan
wap

y X peaynera-
TOB C NOM OLLLIO NPO-
FPAMM Hbi X NPOMTY KTOB
Excel, Word, Power
Point, Mentimeer, Pic-
tochart v np

4. CTpPyKTYypa u cofepKaHHe JHUCLMMIHHBI
4.1 PacnpeseeHue Tpya0éMKOCTH AHCUMILUTHHBI 10 BUAaM paGoT B cemecTpe
OG61was Tpya0€M KOCTb AUC UMILUTHHBI COCTaBIseT 2 3a4.eA. (72 yaca/B TOM uYMcie
4 yaca npakTuyeckas MOArOTOBKA), MX pachpeesieHue Mo Buaam padoT B ceMecTpe
Ne 8 npeacraBneHo B Tabnuue 2.

Tabnuua 2
Pac npejeJie HHe TPYA0EMKOCTH AMC UMILAKMHBI 0 BUIaM paboT B ceMecTpe
T pynoémikocTb
8 cero /* gsn =
Bun yuyeOHoH patoThi yac. B T.4. CéMecT-
B Ceo /*
pe
Ne 8
OO0 wasn TPyaoém KOCTh AUCLMILTHHBI MO 72/4 72/4
y4eOHOM y TUTaHy
1. KonwrakrHas pabora: 44,25/4 44,25/4
AynuTopHas pa6ora 44,25/4 44,25/4

8 mam uucne :
nexyuu (1) 22 22

npaxmuueckue 3anamus (113) 22/4 22/4
KOHmaxkmuan paboma na npomexcymouram konmpone (K PA) 0,25 0,25
2. CamocTosTenbHas pabora (CPC) 27.75 27,75

Kowmponeras paboma 0 [ 10
camocmosmensHoe uzyNeHue pas oenos, camonod2omoska (npo- 8,75 8.75
pabomka u noeémopeHue NeKYUONHO2 0 MamepuaIa u Mamepuana
YuebHUKO08 u yuebrbIX NOCObUiL, NOO20MOBKA K NPAKMuYe CKum
3auamusm um.o.)
ITodzomoeka k 3auémy (kowmpons) 9 9

B un npoM eXyTouHOr 0 KOHTPOS : 3aueT
4.2 ConepraHue JHCLUHIIHHBI
Tabnuua 3
TemaTuyeckuit NaaH y4eGHO M AHC LUMANHDI
Haume HoBaHHe pa3jesioB u Tem SYauTopHan fabora SV
B ity py 1O} Beeror | 1 n3 JIP | IIKP | TopHas
B cero /* pa6ora CP

Paigen 1 «O6wme Bonpocs 7 2 4 |
JMEKTPOHAr PEBa MaTEePHanoB H ero
NpHUM € HEHHE B CEJTbCKOX 035 ICTBEHHOM
npom3BOACTBE. J[MHaM Mka Harpesa.
K naccud Mkatms 3nexTpotepm Hueckux
YCTaHOBOK»
Paigen 2 «OCHOBHBIE MONOXE HUS 1572 4 472 7
PacyeTa 3JIeKTPOHAr pEBATE b HbI X
YCTaHOBOK»
Paznen 3 «ITpsamMoii HAr peB COMPOTHB- 9 4 4 1
e HUeM . D NIEKTPOKOHTAKTHbI i HAr pes.
Bb160p HCTOYHMKA NHTAHMSA 3NEKTPO-
KOHTAKTHOr' O Har peBa» o
Painen 4 «3nexTpoambiit Harpes. Pac- 5 2 2 | i
YeT 3JEKTPOIHBIX HAr pEBATE b HbI X




HauveHoBaHue pa3aesioB 1 Tem LTI TUE HRaynn-
l;uc UHAHN ([))/K MHE HO) Becrpr 5 13 PR Soiliek |cyggnuas
Py Bcelo/* paﬁOTa CP

ycTpoiicTB. OcOGEHHOCTH IKCTLNYaTaALMH
2NEKTPOAHLIX BOAOHAT peBaTeie i

Pazgen 5 «KocBeHHb it 3nekTpoHarpes 1472 4 4/2 6
conportuBnehuem. TpeGoBaHHA Kk mare-
pHanaM H KOHCTPYKUMH HarpeBaTelis-
HbI X 37IEM EHTOB»

Paigen 6. «2neKkTpoayroBoi Harpes. S 2 2 1
CBoiicTBA M XapaKTEPHUCTHKH 3JIEKTPH-
4eCKON ayrH. Pexumel cBapkH K pabora
HCTOYHMKOB MHTAHUA CBAPO4YHOM AYT W)

Paznen 7 «MHIyKUHOHHBI Harpes. 5 2 2 1
OCHOBHBIE XapaKTEPHCTHKM MHIYKTOpa.
Bri6Op HCTOUHHKA MUTAHUA»

Paznen 8 «JlvDneKTpHYECKHMIi Harpes. 2,75 2 0,75
TepM 031EKTpHUECKHIT HArpEB H
oxnaxae -Hue»

xoumaxmnas paboma na 0,25 0,25
npamexcymouram xonmpane (K PA)

[MoaroroBka k 3a4eTy (KOHTPOJIb) 9 9
Bcero3sa 8 cemecTp 72/4 22 22/4 0,25 27,75
HToro no auc uMnaunHe 72/4 22 22/4 0,25 27,75

Pa3 e 1. O61ume BONpoch! 3/1eKTpOHarpeBa MaTepHasoB H ero NpUMEHEHHe B CEJlb-
CKOXO38HCTBEHHOM npou3BoacTBe. JluHaMuka HarpeBa. Knaccudukauums anexrpo-
TEPM MYECKHX YCTaHOBOK

Tema 1. O6iune BOMPOCHI 3JIEKTPOHArpeBa MarepHalloB W €ro NpUMEHeHHe B
CEJIbCKOXO03 A HCTBEHHOM NMpOM3 BOACTBE. JIMHAaM MKa Har peBa

PaccmaTpuBaeMble BONpoChI.

TepMHHbI U OnpeneNieHHs 3NEKTPOTEPM UK. 3aKOHOMEPHOCTH npeoOpa3oBaHUs dMekK-
TPHYECKOH IHEPrUM B TeIOBYI0. DiBHYECKME OCHOBBI M KOJIHYECTBEHHBIE 3aKOHO-
MEPHOCTH Npeobpa3oBaHHs 3JNEKTPHUYECKOHN 3 HEPr UM B TEIUTOBYIO.

Buasl anekrporexHonorui M o6aacTH UX UCNOJBL3OBAHMA B CEJIbCKOXO3AMCTBEH-
HOM npoms3BoacTBe. OCHOBHblE CNocoObl NpeoOpa3oBaHUA 3JEKTPOI HEPr UK B ApYyrue
Buabl. [Ipsmoe npeobpa3osaHue. KocBeHHOe npeobpazoBanue. Buabl Harpesa: Harpes
COMpPOTHB/IEHHUEM, NYrOBOH HarpeB, WHAYKUHOHHbIH HarpeB, NMDNEKTPHYECKMH Ha-
rpeB, 3/IEKTPOHHbIH HarpeB, HarpeB M3JTyYeHHEM ONTHYECKOTO KBaHTOBOrO IeHepaTo-
pa (nasepa), nnasmeHHbl i HarpeB. [ToHaTHe «DneKTpoTepM Hueckue ycTaHOBKH». Co-
BPEMEHHOE COCTOSSHHE M TEHICHLUMH Pa3BHTHA 3JEKTPOTEXHONOrMH. O6BEM 3NEKTPH-
4ECKOMH IHEpr UM B IHepreTHueckoM OanaHce CeNbCKOro Xo3sicTBa.

Tema 2. Knaccud ukaums 31€KTpoTE pMHUUECKHX YCTaHOBOK

PaccMmaTpuBaembie BOMpOCHI.

[TonATHE (GAEKTpOTEPM MUECKHE YCTaHOBKHY». KnaccudpHkauus 3exTporepm Hue-
ckux ycraHoBok (O TY): a) no poxy Toka; 6) no 4acTore Toka; B) o cnocobam Teruo-
nepeayu; r) no TEXHONOr HIECKOMY Ha3 Haue HUIO: 1) MO cnocoby NpeBpaLue HUst Nek-

TPHUYECKOM IHEPrUM B TEIUIOBYIO; €) MO HAMpPAXEHHIO MUTAHHS; X) NO pabodeii TeM-
neparype.

Knaccupukaums 3neKTpoTepMUHECKHX YCTaHOBOK MO crnoco0y MpeBpatile HUs
3/IEKTPUYECKON IHEPrMH B TEIUIOBYIO: HAarpeB COMPOTHBIEHHUEM, HATPEB JJIEKTpUUE-
CKOM NyroM, HarpeB B MEPEMEHHOM MarHMTHOM Mojie — UHAYKUMOHHBIH CMOCo6, Ha-
rpeB B MEPEMEHHOM 3JIEKTPHUYECKOM MOJle — MMBJIEKTPHYECKHH cnocob, Harpes 3fek-
TPOHHBLIM IyYKOM, HarpeB KBaHTaMH (MHQpakpacHbIH, NazepHbiii cNOcOObl Harpesa),
asmeHHsl i Harpes. Knaccud Mkauus 3nekTporepM HUeCKHX YCTAHOBOK MO POy TO-
Ka: MOCTOSHHOT O TOKa, NepeMeHHOro Toka. [1o yacrore Toka: NpoM bILIIEHHOH 4acTo-
Tbl (50 '), NOBBILIEHHON YaCTOTBI, BLICOKOM HaCTOThI, CBEPXBBICOKOM YacToThl. [To
BHIy Harpesa: NpsMoro Harpesa, KOCBeHHOro Harpesa. [lo paGoueit TeMneparype:
HU3KOTEMIEPATypPHbIE, CPeAHETEM NEPaTypHbIE, BLICOKOTEM NepaTypHsble. [1o Texwnono-
TMYECKOMY Ha3 HaYE€HHIO: YHMBEPCA/bHbIE, CNELMaNbHBIE.

Paznen 2. OcHOBHbIE MONOXEHKS pacyeTa 3/IeKTPOHArpeBaTebHbIX YCTaHOBOK

Tema 1. OcHOBHbIE NOJNIOXKEHHs pacdeTa 3JeKTPOHAr peBaTeNbHbIX YCTaHOBOK

PaccmarpuBaemble BONpochl.

[NoBepouHbIH M KOHCTPYKTHBHBIN pacyeT 3JIeKTPOTEPM HieCKHX ycTaHoBok. Ilon-
HbIA pacyeT. AdpoaMHaM Hueckuil pacueT. [MapaBnnyeckuit pacuer. MexaHuyeckHii
pacuet. DEKTPHYECKHi U KOHCTPYKTHBHbII pacueTsl. TersioBoi pacuer. Y paBHe Hue
Temnosoro 6ananca. OnpenesieHHE MOLUHOCTH, TEM MEPATypbl MOBEPXHOCTH HAarpesa-
TEJIbHbIX 3JIEMEHTOB, HHTEHCUBHOCTH TEILU100TAA4H, NAPAMETPOB TEIVIOBOM M3ONSALIMH,
Tennosoro KI1J1 u OCHOBHBIX KOHCTPYKTHBHBIX Pa3MepOB 3JIEKTPOTEPM HUECKOH YC-
TaHOBKH. McxonHble naHHble Ans pacuera: HanpsxeHue nuranus U, MOWHOCTH
OOHOro Harpesatens P,; ycnosus paboThbl HarpeBaTesibHbIX JJEMEHTOB, TEMNEpPaTyp-
Hbl# pexcum. Pacuer HarpeBaTtesieit OCHOBaH Ha COBMECTHOM peLlie HHH, CBA3bIBAIOLLMX
JMEKTPHYECKHE M TEIUIOBblE MapameTpbl HarpesaTenei. OnpenefieHHe TeruloBOro
KT u ynenbHoro pacxosa 3/IeKTpHYECKOH IHepruu. Bouibop TemnoBoit 13055 uuH.
CxeMbl BIJIIOYEHHS Har peBaTeNbHbIX 3JIEMEHTOB M CNOCOObI PEryJIMPOBaHUA M OLLIHO-
CTH 3JIEKTPOTEPM HYECKHUX YCTAHOBOK.

Pazpen 3. Tlpamoit HarpeB conpoTHBieHHEM . DJIEKTPOKOHTAKTHbIH Harpes. BuiGop
MCTOYHHKA MHUTAHHA 3JIEKTPOKOHTAKT HOrO Har pesa

Tema 1. CnocoObl 3/1€KTPUYECKOrO HArpeBa COMpOTHBJIEHHEM. DIEKTPHYECKOE CO-
NpOoT MBJIE HUE NPOBOAHMKOB

PaccmatpuBaeMble BOMpoCh.

®iBuueckas CYLIHOCTb 3JIEKTPHYECKOro conpoTvBaeHHs. Du3UYecKas CyIHOCTS
HarpeBa conpoTHeieHHeM . [IpaM ok 31eKTpoHarpeB CONPOT MBNEHUEM MPUMEHSIOT A8
3JIEKTPONPOBOAALMX CPEA M MaTepHanoB. HarpeB ocyLUECTBIAETCA 32 CYET MPOXOX-
LNIEHHs 3JIEKTPHYECKOrO TOKAa HEMOCPEACTBEHHO YEPE3 HarpeBaTeNbHYIO Cpedy Wi
marepuan (oetane).  3akoH Jhxoyns-JleHua. TIpoBOAHMKHM NepBOro M BTOPOro pona.
Cnocobbl 3J1EKTpoHAarpeBa CONPOTHBIIEHUEM. DIIEKTPOKOHTAKTHBIHA HAarpeB MeTajutH-
YECKHX TeJ1 — NPOBOAHKKOB | poaa. DieKTpOAHbI i HarpeB — NPAMO# HarpeB 3NeKTpo-
NPOBOAAUMX Cpell MPOBOAHUKOB 2 poja, MMEKLUMX HOHHYHO MPOBOAMMOCTHL (BOAa,
MOJIOKO, MOYBA M T.M.). DNEKTPHYECKOE COMPOTHBIEHHE MPOBOAHMKOB MEPBOrO M
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BTOPOro poza. YAeNbHOEe 3/MeKTPHUYECKOe COMpPOTHBIEHHE MPOBOAHHKOB. 3aBHMCH-
MOCTb Y/€/IbHOrO CONMpOT MBJIE HUA NPOBOAHHKA OT TEMMEPATY phbl.

Tema 2. DNeKTPOKOHTAKTHbIH HarpeB. Bbibop MCTOUHMKA MUTAHUA INEKTPOKOH-
TaKTHOrO Har peBa

PaccmaTpHBaeMble BONPOCHI.

DNeKTpOKOHTaKTHbIA HarpeB. [IpAMoii HarpeB COMPOTHBIEHHEM METATHYECKHUX
TeN Ha3bIBAIOT 3JIEKTPOKOHTAKTHbIM. OCHOBHble 0ONacTH MPUMEHEHHUS: NPAMON Ha-
rpeB METAJUITHYECKHX OeTaneii (3aroToBOK) HecnoxHoi ¢popmbl (BanoB, oceH, TpyoO,
JIEHT) MpU UX TEPMHUYECKOM M MEXaHH4eckoi 06paboTke; KOHTAKTHas CBapka, Ha-
NNaBka NpH BOCCTAHOBJIEHHH M3 HOLLE HHbIX METAJLTHYECKHUX AeTanei; nporpes Tpyoo-
MPOBOJOB C LENbIO pa3MOpaKMBaHHA, NPEeJOTBPALLEHHS 3aMep3aHHs, NMOAOr peBa LUMp-
Kynupytowie it *HuakocTH. Cxema YCTAHOBKH 3JIEKTPOKOHTAKTHOro Harpesa. Bei6op
MCTOYHHUKOB MUTAHHUA INEKTPOKOHTAKTHOrO HarpeBa. PacyeT napamMeTpoB MCTOYHHKa
NUTaHUs YCTAHOBOK 3J€KTPOKOHTAKTHOro Harpesa. KoadduuueHr nonezHoro aeicr-
BHS YCTPONCTBA 3JIeKTPOKOHTAKTHOro Harpesa. 3aBucumocTb TemnoBoro KI1[ ot
reoMeTpHYECKHX NMapaMeTpoB ACTaNH.

Pacuet u BbIGOp HarpeBartesibHbIX TpaHcGopMaTopoB. MoWHOCTL TpaHchopmaTo-
pa 1 ero BTOpHYHOE HamnpsiKeHHe.
HenocTaTku 1 npeuMyLieCTBa 3IEKTPOKOHTAKTHOT O Har peBa.

Pa3zaen 4. DnekrponHsl it HarpeB. PacyeT 3/1€KTpOAHBIX HAr peBaTENbHbIX YCTPOICTB.
OcobeHHOCTH IKCIUTyaTalMH 3J1EKTPOAHbBIX BOAOHAr peBaTene i

Tema 1. DnexTpoaHbiii HarpeB. MarepHabl 31€KTpoIOB

PaccmaTpuBaemble BOMpOCHI.

Marepuansl 31eKTpoaoB: |) Ans TEXHHUYECKHX Uenel: KOHCTPYKUMOHHAs CTajb H
NlaTyHb; 2) ANA NULLEBbLIX LeNe: rpad UT, HEpXKaBEIOLAS CTab U TUTaH.

DNeKTPOAHbIE CUCTEMBI: M3 3MIEKTPOAOB H3OrHYThIX noa yraom 120°, w3 koakcu-
aIbHbIX (LWITMHOPHYECKHX) 3NEKTPOAOB, M3 TUIOCKHMX 3jekTponoB. CxeMbl 3amelte-
HUA. JJomyCTHUMas MIOTHOCTb TOKA Ha 3JIEKTPOJaX M HAMpPSXKEHHOCTb 3JIEKTPUYECKOrO
nons.

OTJiMume 3NeKTPOAHOr O HarpeBa OT ApYr MX BUIOB Harpesa.

Tema 2. PacuyeT 31eKTpOOHbIX HarpeBaTebHbIX YCTPOHCTB. OCOBEHHOCTH 3KC-
fUlyaTa UMK 3JIEKTPOAHBIX BOAOHAr peBaTeei

PaccMarpuBaeMbie BOMPOCHI.

PacueT 3nekTpodHbIX HarpeBaTeNbHbIX YCTpoHcTB. OnpeneneHue TpebyeMoii
MOLLUHOCTH W KOHCTPYKTHBHBIX MapaMeTpoB 3JIEKTPOAHON cHcTeMbl. [Tapamerpbl Ha-
rpepatenei NEpUOAMYECKOrO AEHCTBMA AnA onpenefieHus TpeOyeMoin MOWIHOCTH:
00beM HarpeBaeMoro Marepualna, yaesbHas TEIUIOEMKOCTb, MUIOTHOCTb Marepuana,
yAeNbHOE 3JIeKTPHYECKOe COMpPOTHBIIEHWE, BPEMS HarpeBa, HayajlbHas M KOHEuHas
TemnepaTypbl, Tepmudeckuit KI. Harpesarenu HenpepbiBHOro necteus. [lpoms-
BOJMTENILHOCTb HarpeBaTesieit HenpepbIBHOro AeHcTBUA. PacueTHas MOLLHOCTb M pac-
4yeTHbIH ToK HarpeBatensi. OcoOEHHOCTH 3KCIUTyaTalUMH JJIEKTPOAHbIX BOINOHArpeBa-
Tenem.

Pa3nen S. KocBeHHbIH 31eKTpoHar peB conpoTHusieHHeM. TpeboBaHUs K MaTepHanam
M KOHCTPYKLHMH Har peBaTeibHbIX 3JIEeMEHTOB

Tema 1. KocBeHHbIi 3nekTpoHarpes conpoTusneHrem. TpeboBaHHS k marepHa-
JlaM M KOHCTPYKUMM HarpeBaTeNbHbIX 3neMeHToB. TpyOuaTble aNeKTpHuecKue Ha-
rpesarenu

PaccmarpuBaeMble BONpOCHI.

KocBeHHbI 1 3/1eKTpOHarpeB COMPOTUBJIEHHEM - 3NIEKTPHUYECKHI TOK MpOTeKaeT no
INEKTPUYECKHM Har pEBATENIAM, TEIUIO OT KOTOPBIX MEpPeNaeTCss HarpeBaeMoii cpene.
KocBEHHbI 1 31EKTPOHArpeB CONPOTHBIEHHEM - JUIS MPOBOSLUMX M HENPOBOIA LUMX
marepHanoB. TpeGoBanus k BbIGOpY MaTepuana HarpeBaTeSIbHBIX 3JIEMEHTOB M HX
KOHCTPYKUWH. MaTepHanbl HarpeBaTeNbHbIX 3/EMEHTOB: XapOCTOMKHE, Xkaponpou-
Hbl€ M TEXHONIOr MYHBIE.

Knaccup mkaums 31€MEHTHBIX 3JIEKTPOHArpeBaTe/lbHbIX YCTAHOBOK DJieMEHTHbIE
3MEKTPOHAr peBaTE/IbHblE YCTAHOBKH MOAPA3AENSIOT: Mo Xapakrepy paboTbl — Hemnpe-
PLIBHOTO M MEPHOAMYECKOrO AEeHCTBHS (MPOTOUHBbIE H HEMPOTOUHBIE), MO KOHCTPYK-
THBHBIM OCOOEHHOCTSAM — MepPeHOCHbIE, HAMOMbHbIE, HACTEHHBbIE; MO 4Kcy ¢a3 — on-
HodazHble M TpexdazHble; MO UCMONBIYEMOMY HAMPXKEHUIO — C HAMPSKEHUEM [0
1000 B u cBbiite 1000 B; no ucnonb3yeMbIM HarpeBaTe/IbHbIM 3IEMEHTaM — ¢ TpyO-
YaTbIMHM INEKTPUYECKMM M HarpeBaTenbHbiM M 3neMeHTaMu (TOHbI) U ¢ repMeTHyHbI-
MH YronbHo-r pad MTOBBIMH NPOBOAHWKAaMHW. HarpeBaTenbHble 3/IEMEHTbI MO KOHCT-
PYKTHBHOMY MCMOJIHEHHIO: OTKPBITbIE, 3aKpbiThie U repmeTudeckue (TIHbi). Tpy6ua-
Thle 3nekTpuueckHe Harpepatenu (TOHbl). DnekTpuueckuit 1 KOHCTPYKTMBHBIH pac-
YETbl HAr peBaTebHbIX 3JIEMEHTOB.

[MpeumyuiecTBa M HEOCTATKH KOCBEHHOrO 3/IEKTPOHAr peBa CONPOT UBNEHHUEM .

Tema 2. Ocobe HHOCTH pacueTa CTanbHbIX HarpeBaTenei. Pacuet ycTpoicTB Ha
6a3e HarpeBaTenbHBIX MPOBOAOB M KabeJeil.

PaccmarpuBaembie BOMPOCHI.

Ocobe HHOCTH pacyeTa CTabHbIX HarpeBartesneil. HarpesarensHble npoBosa H ka-
6enn. TexHuueckHe NaHHble HArpeBaTebHBIX NPOBOAOB M kabeneit. Knaccup ukaums
rperowmx kabenei no KOHCTPYKTMBHOMY HCMOMHEHHIO.

Pacuet ycTpoiicTe Ha 6a3e HarpeBaTenbHbIX NPOBONOB U kabenei. McxonHsie naH-
HbI€ JUISl pacyeTa HarpeBaTeNbHbIX YCTpOHCTB. 3aaaua pacuerta. [Tocne noBatensHOCTD
BbITIOJIHEHHUA pacyeTa.

OcHOBHbIE 0ONACTH HCMONB30BAaHHA YCTPOICTB Ha 6a3e HarpeBaTelbHbIX NPOBO-
IIOB H Kabeneii.

Paznen 6. OnextponyroBoit HarpeB. CBOICTBa W XapaKTEPUCTHKH 3JIEKTPHYECKO#H
Ayru. Pexxumbl cBapku U paboTa HCTOYHHKOB MUTaHWS CBAPOYHON IyrH

Tema 1. JnexTpoayroBoii HarpeB. CBOACTBA U XapaKTEPHCTHKH 3NEKTPHYECKO
ayru

PaccmarpuBaeMbie BOMPOCHI.

Oz uyeckas NpUpoaa NEKTPOAYTOBOro pazpsaaa. DeKTpUYecKkas CBapoyHas ayra.
OnekTpuueckas Ayra: BOILTOBas Ayra, AyroBoM pas3psa. CBOWCTBA M XapaKTEPUCTHKH
3EKTPUYECKON AYT WM. 3aXUraHHue, yCTOHYMBOCTb FOPEHU M PeryaMpoBaHue TOKa Iy-
ru. BonbT-amnepHas XxapakTepHCTHKA 3JIEKTPHYECKOH AYrH (3aBUCHMOCTb ManeHHs
HaMpsXKEHUA Ha Ayre OT 3HauYeHUs Toka). OcoOe HHOCTH FOPEHHUs JNIEKTPHUECKOI YT U
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Ha nepeMeHHOM Toke. [IpeuMyLuecTBa, HEAOCTAaTKH M 0ONAaCTH UCTIONB3OBAHHUS 3JIEK-
TPO4YrOBOroO Harpesa.

Tema 2. PexxuMbl cBapkH M paboTa MCTOYHHKOB MUTaHUA CBApOYHON Ayru

PaccmarpuBaembie BOnpochl.

Bunpl 3nekTpocBapkd M WX MpHUHLUMNHanbHOE pa3nuuue. JlyroBas cBapka, Kak
Cnoco6 CoeMHEeHUA Pa3/IMuHbIX METALIOB U cru1aBoB. OCOOEHHOCTH CTBIKOBOIA, TO-
Y4e4YHOH W ponukoBOM 3nekTpocBapkH. ToueuHas cBapka. Ponnkosas (LoBHas ) cBap-
ka. MCTOYHMKM NMUTAHUA YCTAHOBOK 3JICKTPOLYrOBOrO 3JIEKTPHYECKOTO Harpesa.
TpeboBaHus, mMpeabABAseMble K HKCTOYHHKAM NMUTaHUA CBAapOYHOI Ayru (TpeGoBaHms,
npeabsABAseMble K HCTOYHMKAM CBAapOYHOro TOka). TexHonoruueckue TpeGoBaHMA.
TexHHKO-3 KOHOM H4ECKHE MoKa3aTeNH. Pexxumbl paboTbl MCTOYHHUKOB NUTAHMS 1A
LYyroBOM  CBapKHM:  NpPOJOJDKMUTENIbHBbIH,  MEpeMeXarolMHCs W MOBTOPHO-
KpaTKOBpeMeHHbI . Knaccupukaumus HCTOUHMKOB MUTAHMA: MO POAY TOKA, MO BHAY
BHELLHHUX XapaKTePUCTHK, MO crnocoby MosyyeHUs IHEPruM, MO KOAHYecTBY obChay-
YKHUBAEMbIX MOCTOB, NO NMPHUMEHEHHIO. McTouHHKH nUTaHus nepemeHHoro Toka. Caa-
pouHbie TpaHcopMaTopbl. MCTOUHHKH NUTaHUA CBapOYHOM QYrH MOCTOSHHOrO TOKA.
INMonynpoBoaHHKOBbIE BbINPAMHUTENH (MOCTOAHHOrO TOka). CBapo4Hble Te€HEpaTopbl
NOCTOSAHHOr O TOka (mpeobpa3oBareniu). BeHTwnbHble reHeparopbl. Cnocobbl perynu-
poBaHMA CBapouyHOM ayru. [lpeMMyluecTBa W HEQOCTATKHU CBApOYHbIX arperatoB Ha
MOCTOSAHHOM M MEPEMEHHOM TOKE. YCTpOHCTBa, B KOTOPbIX SIBJIEHHE 3JIEKTPHUYECKOM
NYr U ABSETCA BPEAHBIM: KOMMYTaUHOHHbIE YCTPOWCTBA, aBTOMaTHYECKHE BbIKITIOYA-
T€JIH, BbICOKOBOJIbT HbI€ BbIK/TFOYATENH, KOHTAKTOPBI.

Paznen 7. MHaykunoHHblit HarpeB. OCHOBHbIE XapaKTEPUCTUKHU MHAYKTOpa. BriGop
MCTOYHHMKA MUTaHUA

Tema 1. MHaykuMOHHDBI i HarpeB. OCHOBHbIE XapaKTEPHCTHUKH HHAYKTOpa

PaccmatpuBaeMbie BONpOCHI.

D3 Hueckas OCHOBA MHAYKLUHOHHOrO HarpeBa. MHOyKUMOHHbBIH Harpes monynpo-
BOJIHHKOBBIX MAaTE€PHAJIOB B NEPEMEHHOM Mar HUITHOM MoJie. 3aKOH 31€KTPOMar HUTHOM
uHaykuuu dapanes-Makcsenna v 3akoH Jhkoyns-JleHua. Bekrop mioTHOCTH noroka
MowHocTH unu Bekrtop [loirnHra. MHAOyKUMOHHBIN Harpes: MOBEPXHOCTHbIM, riy-
6H1HHbIH, CkBO3 HOM. OnpeaeneHHe TEMIOBOM MOLUHOCTH B HarpeBaTebHOM MaTepHa-
Jle Np1 UHAYKUHOHHOM Har peBe. Koad¢ mume Hr none3Horo aeicTeus M k03¢ Mume HT
MOLUHOCTH NMPH MHAYKUMOHHOM HarpeBe. PeskuMbl MHIYKLMOHHOrO HarpeBa. YcTa-
HOBKH MHAYKLUMOHHOro Harpesa. HarpeBarenbHblit HHLYKTOp — paboumii opraH ycra-
HOBKM HMHAYKUHMOHHOro HarpeBa. KoHcTpykums wuHaykropa. dopMmbl HHAYKTOpa:
TpyOuaTbie, B BUAE GMEIKH», BOCBMEPKH, TPEX JIMCTOBOro kiesepa. MHIyKTOpSI:
UMTMHIPHYECKHE, OBaNbHbIE, LUENEBbIE, CTEPXKHEBBIE, MIOCKHE W neTaeBble. Knaccel
JeJIeHUS. MHOYKTOPOB: HU3KOYACTOTHbIE W BbICOKOYACTOTHbIE. BbIGOp WiKHBI M uncna
BUTKOB HHAYkTOpa. OnpeneneHye BHYTPEHHEr O AHAMETPa HHAYKTOPA.

Tema 2. Bribop HCTOYHMKA NMUTAHUA MHAYKLMOHHOrO Harpesa

PaccmatpuBaemble BOMPOCHL.

HcTouHuku nuTaHus YCTAHOBOK HHAYKUHOHHOr O 3JIEKTPHUYECKOro HarpeBa. [eHe-

paTopbl MHOYKLUMOHHBIX TOKOB. TUpHCTOpHbIe npeobpa3oBarenu uyactotbl. Uueepro-
pbl TOKA, pe30HaHCHble HHBEpTOPbl. COBpeMEHHbIE HCTOYHHUKH MUTaHUA HHAYKUHOH-
HbIX YCTaHOBOK. DJIeKTpHYecKas cXeMa reHepaTopa MHAYKLUHMOHHOrO HarpeBa.
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Pa3 nen 8. [lyonexrpuueckuii Harpes. TepMoaieKTpHUECKHit HArpeB W OXJIaX e HHE
Tema 1. OCHOBbI AMBIEKTPHYECKOTO HArpeBa U ero 0cob6e HHOCTH
PaccmarpuBaemMble BOnpochl.

Jprnexrprueckuii HarpeB MoJty MPOBOAHUKOB M mpoBoAHMKOB II poma. dwsuue-
CKas OCHOBA [IMDJIEKTPHYECKOrO Harpeea. BbOOp 4acTOTbl M HAMPSXKEHHOCTH 3JIEK-

TPHYECKOro Mons MpH AmdnekrpuyeckoM Harpese. [Ipoueccel nonspmzaumun. OCHOB-
Hble OCOOEHHOCTH AMINEKTPUYECKOrO HarpeBa MaTepuanoB. Y CTAHOBKH i AMDJIEK-

TPHYECKOTO HarpeBa. MCTOYHHKH NMUTaHWS YCTAaHOBOK AMDJIEKTPHYECKOro Harpesa.
Pacuet kOHaeHcaTopa Ans AdNekTpuyeckoro Harpesa. O6nacTu mpuUMeEHEHHs IH-
3JIEKTPUYECKOT 0 HarpeBa. [IperMyiecTBa M HE JOCTaTKHU AMINIEKTPUUECKOr 0 Harpesa.

Tema 2. TepMO3NEKTPHUECKHUIA HATPEB U OXJIAXKAEHHE
PaccmarpuBaembie Bonpochi.
Tepmoanextpuueckue sBneHus. Tepmoonekrpuueckue 3dpdexrsi: 3eebeka, [lens-

Tbe U ToMcoHa. DiBHYECKHE OCHOBbI TEPM (BJIEKTPHUECKOTO HarpeBa U OXJIaX AEHHA.
Tepmo3JIC. TepmosnekTpuyeckHe Temiobie Hacochl. Knaccudukauus TemoBbiX Ha-
cocoB. Ipunuun paborel TernoBoro Hacoca. Mcnonb3oBaHue TEMIOBBIX HAacCOCOB B
CENIbCKOXO3AWCTBEHHOM Mpou3BoacTBe. [IpenmyluecTBa M HENOCTAaTKH TEPMOBJIEK-

TPUYECKOTO HarpeBa M oxyaxaeHus. O6MacTH NMPUMEHEHHUS TEPMOIEKTPHYECKOrO

HarpeBa M OXJ1aXKA€HUA.

4.3 Jle kunn/npaKTHyec Kue 3aHATHs

Tabnuua 4
CopeprkaHue jle KUMIL/NPAKTHYEC KMX 3AHATUI H KOHTPOJIbHbIE Me PONPHSITHs

Ne
n/n

Ha maunne
pamera, Tembl

Ne v Hamanyenecuui/
NPaK MY eCKHX THA THi

Daopmipy embie
KOMN eTeH MK

Bux
KOHTPOJIbLHO 10
MEpONpHA T

Kon-80 |
Ya B/

0w

npaxTw

wecKan
noaro-
T0RKA

Paznen 1 «OG6uune BOnpoc bl 3.1e KTPoHa-
rpeBa MaTePHANOB H €ro NpHUMeHe HHe B
Cenbe KOXO03SIHCTBE HHOM NPO I3 BOACTBE.
Junam uka Harpesa. Knaccud ukauus
3J1€ KT POTE PM H4eC KHX YCTaHOBO K

6

Tema 1. O6uue
BOMPOCHI 3NIEKTPO-
Har pcBa MarephHa-
N0B W €ro npuMe-
HEHME B CENBCKO-
X031 ACTBE HHOM
npowsBoACTeE. [[u-
HaM HKa Har peBa
Tema 2. Knaccu-

¢ vxaums IneKTpo-
TEPM HYECKHX yCTa-
HOBOK

Jlexums Ne 1. O6wme
BOMPOCH! 3NIEKTPOHA -
rpeBa MaTepHanos U
€ro NpyM eHe HHE B
CEIbCKOXO3ANCTBEH-
HOM MpOM3BOICTBE.
JinHaMm uka Harpesa.
Knaccup uxaums 3nex-
TPOTE pM MHECKHX YCTa-
HOBOK.
(MymTIMEHa-
Tpe3eHTa s )

Power Point

YK-I
YK-1.1)
[MKoc-1
[TKoc-I1.1)

Tema 1. OGuuue
BOMPOCHI INEKTPO-
Harpepa Marepma-

[MpakTiyeckoe 3aHaTHe
Ne 1. U3yuenue B3au-
MOCBA3€H TEMIOBBIX M

|

VK-l
YK-11)
MKoc-1

Y CTHBI OMpOC




Ne Hh Banue New namanusenacuniit/ | dopmpy emble Bun Kon-s0
n/n patieia, Tembl Npax Y ecKux MHA M KO MI STeH LMK KON TPOALHO [0 Ya con/
ME@ONPHA THA e
npaxTw
wcKan
noaro
Toma
JIOB M €r0 NpuMe - 3NEKTPHHECKUX XapaK- (TKoc-1.1)
HEHHE B CENILCKO- TEPHCTHK HarpeBare-
X03AHCTBEHHOM new
npomsBoacTee. [{u- | Mentimeter.
HaM MKa Harpepa [MpakTHueckoe 3aHaTue YK-I YcTHbI# onpoc 2
Ne 2. Tennossbie pacue- YK-1.1)
Thbl CUCTEMbI HarpeBa. MMKoc-I
Mentimeter. (TMKoc-1.1)
2. Paznen 2 «OcHoBuBIE NON0XKE HUA pacyeTa 82
3J1e KTPOHAT PEBaTeIbHBIX YCTAHOBOK)
Tema 1. OcHosHbie | Jlekwost Ne 2, Ne 3 . YK-I 4
nonoxeHus pacue- | OCHOBHbIE NONOXEHHS YK-1.1)
Ta JJIeKT poHar pe- pacuera NeKTpoHarpe - MMKoc-1
BaTE/IbHbl X YCTAHO- | BaTE/IbHbIX YCTAHOBOK (1Koc-1.1)
BOK (M ynbTHM EaHa -
npe3eHTaums )
Power Point
IMpaxTuueckue 3aHATHs YK-1 YcrHbl i ompoc 42
Neo3, Ne 4 PeiueHue 3a- YK-1.1) Pe e Hue
JIAY MO OMpeeie HUIO MKoc-1 TMIIOBbIX 33734 B
rapameTpoB 3JIEMEHT - ([1Koc-1.1) yCnoBusX orpa-
HLIX HarpeaaTeneﬁ HHYEHHUA BpEME-
Mentimeter. HH
3. Paznen 3 «I1psamoti Harpes cONpOTHBIE HU- 8
eM. D Jie KTPOKOHTAKT Hbli HarpeB. Buibop
HCTOYIIHKA MHTAHHUA 3J1€ KTPOKOHT 2 KT HOT 0
Har pe Ba»
Tema 1.Cnocobbr | Jlekuna Ne 4. [Tpamoii YK-I 2
3fEKTPHYECKOr 0 Har peB COMPOTHBJIEHH- YK-L.1)
Harpeea conpoTuB- | eM.Cnocobb! 3eKTpH- MKoc-I
NneHHeM DNEKTPH- | YECKOro Harpesa co- (I1Koc-1.1)
YECKOE CONPOTHB- | MTPOTHBIEHHEM .
JIeHHe NPOBOAHH- (MyabTHMEa1a-
KOB MpE3EHTaLMA )
Power Point
Tema 2. Dnextpo- | Jlekuna Ne 5. D nek- YK-I 2
KOHTAKTHbl 1 Ha - TPOKOHTAKTHbl i1 Ha - YK-L.1)
rpes. BuiGop uc- rpeB. Bpi6Gop uctou- MKoc-1
TOYHHKA MUTAHHUS HHKa MUTaHHUA JJIEK- (TKoc-1.1)
3NEKTPOKOHTAKTHO- | TPOKOHTAKTHOrO Ha-
ro Harpesa rpesa.
(MyTbTHMEHA-
npe3eHTaums )
Power Point
[NpakTHueckoe 3aHATHE YK-I Ycrhbii onpoc 2
Ne5 . Bbi6op HCTOYHHMKA YK-1.1)
MUATAHHA 3 IEKTPOKOH- MKoc-1
TaKTHOr O HArpeBa. (MKoc-1.1)
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Ne Hamanne Ne u namannenexunii/ | ®opmmipy embie Buin Kon-so
n/n pameia, TeMbl NPaK T4 ecKHX WHA THIl |  KOMMeTeNUMH KOHTPO.Nb 1O 10 Y ws/
MePONPUATHA "':.:"'."
wecKan
noaro-
ToBKA
Mentimeter.
[MpakTuyeckoe 3ansaTue Pe e HHe 2
Ne6. Pewe Hue 3ama4 no THTIOBbIX 33134
OMpeIENE HHIO NapaMeT- B YCNIOBMSIX OF -
POB 311I€KTPOKOHTAKT Hb1 X paHH4E HUA Bpe-
HarpepaTeneii. MEHU
Mentimeter.
4 Paznend «3nekTpoaustii Harpes. Pacuer 4
3JIEKTPOAHBIX HAT peBaTeJIbHbIX YCT-
poticTB. Oco6e HHOCTH IKC NIyaTaUHH
3JIeKTPORHbIX BOA0HAT pe BaTe Jie ii»
Tema 1. Dnex- Jlexkums Ne 6. I nex- YK-1 2
TPO/IHBI i Harpes TPOIHBIH Harpes. Ma- YK-1.1)
Marepuanbl 31€K- | TepHaibl INEKTPOIOB. [MKoc-1
TPOIOB PacueT 3nexTpoaHbix (MKoc-1.1)
Tema 2. Pacuer Har peBaTebHbIX YCT-
INEKTPOAHBIX Ha- poiicTB. OcoGe HHOCTH
rpeBaTeNbHbIX YCT- | 3KCILTyaTalMH dJeK-
poiictB. Ocoben- TPOJHBIX BOJOHAr peBa-
HOCTH 3KCILlyaTa- | TEnei.
UMK JNIEKTPOAHBIX | (MYTbTHMEIHA-
BOIOHArpeBareieii | Mpe3eHTalms )
Power Point
Tema 2. Pacuer [TpakTHueckoe 3aHATHE YK-1 Ycrabiit onpoc 2
INEKTPOAHBIX Ha- Ne7. Pacuet anextpoa- YK-1.1) Pe e Hue
rpeBaTeNbHbIX YCT- | HbIX Har peBaTe b HbIX [MKoc-1 THUMOBLIX 33734
poiictB. Ocoben- ycTpoiicTs. Peienue (TMKoc-1.1) B YCJIOBHUAX OF ~
HOCTH IKCIUTyaTa- | 3a/1a4 10 OMpE JeJie HHIO PaHHYEHUA BpE-
UMM JNIEKTPOAHBIX | MapaM eTPOB BOJOHAT e - MEHH
BOJIOHarpeBateneil | Batenci
Mentimeter.
4 Paigen 5 «Kocsenwubiii 3.10e KTpoHarpes 812
conpoTuie HHem. T peGoBanus k mare-
PHANAM H KOHCTPY KUHH Har pe BaTelbHbIX
3JIeMEHTOB»
Tema 1. Kocsen- | Jlexuwns Ne 7. Kocaen- YK-I 2
Hbl il SIEKTPOHAr peB | Hbl it 3 IEKTPOHAr peB YK-1.1)
COMpOTHBJIEHHEM . comnpoTuBneHHem . Tpe- MKoc-1
TpeGoBaHus k Ma- | 60BaHMA K MaTepHanam (MKoc-1.1)
TCpHanaM M KOHCT- | M KOHCTPYKLIMA Harpe-
PYKLUMA HarpeBa- BaTEJIbHBIX 37IEM EHTOB.
TeNbHeIX I€MEH- | Tpy6uatsie 3nexTpuye--
ToB. TpyGuatsie CKHE HarpeBaTelu.
JNIEKTPHYECKHUE HA- | (M yJIIbTHM €Ma-
rpeBaTeNu. Mpe3eHTaLms )
Power Point
[MpakTuueckoe 3aHATHE YK-1 YcTHel it onpoc 2




Ne Ha maunue Ne w mamanveneunii/ | Dopvupyemsie Bun Ko n1-Bo
n/n pameia, Tembl NPaK MY 6CKHX BHA T KOMIN CTeHLIHH KOHTPOJILHO 10 Ya we/
MENONPHA THR O
npakrn
“wecxan
noaro-
TOBKA
60p HCTOYHHKA NUTAHHA»
Tema 1. Unaykuu- | Jlekumua Ne 10. Unoyk- VK-I 2
oHHbl # Harpes. Oc- | uMoHHbt # HarpeB. Oc- (YK-1.1)
HOBHbIE XapaKTe- HOBHBIE XapaKTEPHCTH- IMKoc-1
PHMCTHKH MHIYKTO- | KH HHAykTOpa. BeiGop (MKoc-1.1)
pa HCTOYHHMKA NUTAHUA
Tema 2. Bu160op uc- | HHAYKUHOHHOrO Ha-
TOYHWKA NUTaHHUA rpesa
HHAYKLUMOHHOr O (mexuma -
Harpesa BU3YaNBALMA, C MYJIb-
THUMEHA 3 JIEM EHTaM H)
Tema 2. Bri6op uc- | INpakruueckoe 3aniTHe YK-I YcTHbl i ompoc 2
TOYHHKA nuTaHua | Ne 11. Beibop ucTou- YK-1.1)
HHAYKLIMOHHOT O HHMKA MUTaHUA MHAYK- [MKoc-1
Harpesa LMOHHOr O HarpeBa. (MMKoc-1.1)
Mentimeter.
8. Paznen 8 «/l10Jie KTpHYec Kuit Har peB. 2
Tepm03.1e KTPHYECKHH 11ar peB 1 OXJ1ax e -
HHe»
Tema 1. OcHOBBI Jlekums Ne 11, u- YK-1 2
M3 NEKTPHYECKOrO | INEKTPHYECKHMIT HArpes. YK-1.1)
Harpesa TepM 03 EKTpHUECK Hi MKoc-1
Tema 2. Tepmo- HarpeB M 0XJIaX e Hue (MKoc-1.1)
3INEKTPUYECKHIA Ha- | (nekums -Oecena)
rpeB u oxnaxaeHue | Mentimeter.
4.4 Ile pe4e Hb BONPOCOB AJIA CAMOCTOSITENLHOT O 1B Y4e HHSA AHC UMILTHHbI
Tabnuua 5
I'Iepeqe Hb BOMPOCOB AJIA CAMOCTOATEJILHOI 0 M3 y'4e HHR AHCUHIJIHHDbI
Ne Ha manuepanena, HanmaioBanne H0Nb TyeM b
n/n TemMbi AKTMBHbK H HHTEPAKTBH bK 06pa VB2 TEILN LK TCX KO0 M

Paigenl 1 «O6wue BONpPOCHI 3.1€ KTPOHAr PeBa MaTe PHANOB H €r0 MPHM € He HHE B CEJIbC KO-
x039#icTBC HHOM Npos BoacTse. JluHam nka narpeBa. Knacc nd uica uus 3.1€ KT pote pM Hye-

CKHX YCTAHOBOK»

1.

Tema 1 O6wme Bonpo-
Chl 3leKTpOHar peBa Ma-
TEPHATIOB H €rO MpiMe-
HEHHE B CENbCKOXO3A M-
CTBEHHOM NPOM3IBOACT-
Be. /I MHaM 1ka Harpesa

OG6une npeacTaBneHUa 06 INEKTPOHAT PEBE M ATEPHAIIOB H €ro
MpHM EHCHHE B CEbCKOXO3AHCTBEHHOM MpoiBBoacTBe. OCHOB-
Hbl€ 3aKOHOM EPHOCTH NMpe06pa3oBaHKA YNEKTPHUECKOH I HE Pruu
B TEMI0BYI0. B wakl Temnonepe nauu

YK-1 (YK-1.1), [TKoc-1 [TKoc-1.1))

Tema 2. Knaccup mxa-
LIMA JNIEKTPOTEPM HYE -
CKHWX YCTaHOBOK

Knaccup mkaums 3nekrporepM HUECKHX YCTAHOBOK: MO CMoco6y
MpeBpalUEHHs 3 NEKTPUYECKOM IHEPr i B TEIUIOBYIO; MO poay
TOKA, N0 YaCTOTE TOKA; N0 BHIYy HarpeBa: MpAMOro Harpeea,
KOCBEHHOTO HArpesa; Mo pabouei TeM NepaType: HU3KOTEM fie -
paTypHble, CpeIHETEM NEPATYPHbIE, BbICOKOTEM IEPATYPHLIE; MO

N 1l Baune Ne v namannenecunii/ | Dopmupyembie Bua Koa-so
n/n pa mena, TeMbl NPaKTHYEOKHX MHA DA |  KOMMCTOHUHH KoHMoasHO® | Ya s/
MO NPHA THA Lo Loy
npaxTu
wcKan
noaro-
ToB K3
Ne 8. O60cHOBBIBAIOLIHE] VYK-1.1) TeCTUpOBaHHE
pacueThl s BbiGopa MKoc-1 (B OHNAMH
3CKTPOKaNopH epHoO i (MKoc-1.1) pexume —
YCTaHOBKH. https /A do.timac
TECTHPOBaHHe ad.n/couseivie
(B OHIAMH pEXUME — w.
https //sdo.timacad.u/co php?id=1227 wa
useNview. nnarpopme
php?id=1227 Ha nnar- Moodl)
dopme Moodl)
Tema 2. OcobeH- Jlexuns Ne 8. OcobeH- 2
HOCTH pacueTa HOCTH pacyeTa CTafb-
CTalbHbIX HATPEBA- | HbIX HArpeBaTesieH.
Tenei. Pacuet ycr- | Pacuer ycTpoiicTs Ha
poiicTB Ha Gase Ha- | Ga3e HarpeBaTeNbHbIX
rpeBaTebHbIX MPO- | MPOBOAOB M Kabene i
BOJIOB M Kabeneii (MyJIbTHMEaHA-
npe3eHTaums )
Power Point
[NpakTHYecKoe 3aHIATHE YK-I YcTHeI# onpoc 272
Ne 9. Pacuer ycrpoiicTB VYK-1.1) PeueHue
Ha 6a3e HarpeBarenb- MKoc-1 THNOBLIX 33134
HbIX MMPOBOJAOB M Kalbe- (MKoc-1.1) B YCIOBHAX OF -
nen. PpaHH4E HUs BpE -
Mentimeter. MEHH
6. Pa3zgen 6 «J e KTPOAYroBoi Harpes. 4
CBoiicTBa H XapaKTe PHCTHKH 3 Jie KT pHYe-
ckoit ayrH. Pexxim bl cBapku u paboTa uc-
TOYIHKOB MHTA KA CBAPOYHOH RYrI»
Tema 1. Dnekrpo- | Jlekumsa Ne 9. Dnek- YK-I 2
NyroBO#t Har peB. TPOXYTOBO# HAar peB. YK-L.1)
CaoiicTBa ¥ xapak- | CsoiicTsa u xapakTte- MKoc-1
TCPHUCTHKH I JIEK- PHCTHKH IJIEKTPHYE - (MKoc-1.1)
TPHYECKO# IYTH ckoit ayr 1 Pexxmmbl
Tema 2. CBapkKH W paboTa uc-
Pex1Mbl CBapKH M | TOYHHKOB MHUTAHUA
paboTa UCTOYHUKOB | CBapPOYHO# QYT H.
NUTaHUA CBapoY- (MymLTHMEHa -
HOIt AyT H npe3eHTauMA )
Power Point
Tema 2. Pexxmmbl [TpakTHueCKOE 3aHATHE YK-I YcrHei it onpoc 2
CBapkH U paGoThbl Ne. 10. Pacuer ucrou- YK-1.1) Pe e Hue
HCTOYHHUKOB MHUTA- | HMUKOB MHTAHUA 3/1€K- MKoc-1 THNOBbIX 3aja4
HUA CBApPOYHOMH Ay- | TPOAYrOBOrO Harpesa. (MKoc-1.1) B YCJIOBHAX O -
ru Mentimeter. paHHYEHUA BpE-
MEHH
7. 4
Paznen 7 «AuaykumoHHbii HarpeB. Oc-
HOBIbIE X2 PaKTe PHCTHKH HHAYKTOPa. Bbi- ,
1
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Ne
n/n

Ha Bannepamena,
Tem bl

HauMaloBalne H oAb 3y eM b
AKTHBHBLK H HHTEPAK THBN LK 00Pa VBA TE1b N LK TEX HO0 MM i

TEXHOJIOT HYECKOM Y HA3HAYEHMIO: YHHBEPCANbHbIE, CNEUMAL -
Hele (YK-1 (YK-1.1), [TKoc-1 (TKoc-1.1))

Painesi 2 «OcHOBHBIE MOJI0XKEHHS PACUETA 3J1€ KT POHAT PE BATE IbHLIX YCTAHOBOK»

3.

Tema 1. OcHoBHbIE MO~
TIOXKEHUA pacyeTa 3NeK-
TPOHAr peBaTeIbHbl X
yCTaHOBOK

TemnnoBo# pacyueT 3MEKTPOHAr peBaTENbHbIX YCTAHOBOK. Y paB-
HEeHue TeruoBoro GanaHca. BeiGop Tennomsonaunu. OcobeHHO-
CTH TEIUIOO0TJa4H Har peBaTens

(YK-1 (YK-1.1), TTKoc-1 ([TKoc-1.1))

Painen 3 «IlpsiMoii HarpeB cONpoTHB.IE HHEM. 3 Jie KT POKOHTAKTHbI i HarpeBs. BriGop He-

TOYHHKA NMHTAHUSA 3€ KT pPOKO

HTAKTHOT0 Har pesa»

4.

Tema 1. C noco6bl 3nek-
TPHYECKOr O Har pcBa co-
NpOTHBJIE HHEM . D NleK-
TPHYECKOE COMPOTHBIIE -
HHE NPOBOIHHKOB

disuyeckas CyWHOCTb 3/EKTPOHArpeBa COMPOTHBIEHHEM . 3a-
koH JIxkoynaJlenua. [lpamoi HarpcB compoTHBicHHeM. Koc-
BCHHBI /i HArpeB COMPOT HBEHHEM . D IEKTPHYECKOE COMPOTHBIE -
HHe NPOBOAHHMKOB. [1JIEHOYHbIE JIEKTPOHAr peBaTeNH

(YK-1 (YK-I.1), NKoc-I (IMTKoc-I.1))

Tema 2. DneKTPOKOH-
TaKTHbI i Har peB. BeiGop
HCTOYHHMKA MUTAHHUA
3NEKTPOKOHTAKTHOT 0
Harpesa

CxeMa YCTaHOBKH [UIA 3JIEKTPOKOHTAKTHOro Harpesa. Pacuer u
BbIOOp HarpeBaTeNbHbIX TPaHC(HOpMaTOpoB. 3 NEKTPOKOHTAKT -
Has cBapka. ToueuHas cBapka. PonukoBas (LOBHAs) cBapka.
Bb10Op HCTOYHHKOB NUTAHHS 3 IEKTPOKOHTAKTHOrO HarpeBsa.
HenocraTku M npewM yIIeCTBa 3NE€KTPOKOHTAKTHOrO HAr pesa
YK-1 (YK-1.1), [TKoc-1 ([TKoc-1.1))

Painen 4 «3nekTpoansiii Har

peB. PacueT 31eKTPOAHBIX Har peBaTebHBIX YcTpoiicTe. Oco-

6€e HHOCTH I KC M1yaTALMH 3J1e KTPOAHBIX BOAOHAT pe BaTe.e i»

6. (Fema 1.3 nexTpontbl i DeKTPOAHB! if HarpeB. M atepuasibl 31€KTPOIOB
HarpeB. M arepHaJibl YK-1 (YK-1.1), ITKoc-1 (TTKoc-1.1))
JNEKTPOIOB
7. {Fema 2. Pacuer 3nek- Oco6e HHOCTH IKC UTyaTalUMH 3AEKTPOAHbI X BOJOHAr PEBATENEH.

TPOAHBIX HAr peBaTe b=
HbIX ycTpo#cTB. Oco-

PacueT 31eKTpOAHBIX HarpeBaTeNbHbIX YCTPOHCTB. B3amm ocBA3b
HaY4aJibHOM, Cpe AHE i H KOHEYHOH M OLLLHOCTH 3JIEKTPOHOr O BO-

6e HHOCTHM IKCIUTyaTallMH | JOHar peBatens
IMEKTPOAHbIX BOJOHA - YK-1 (YK-1.1), MKoc-1 (TTKoc-1.1))
rpesaTtenen

Painen 5 «KocBennniii 3ae KT

poHarpeB conpoTuB.e Huem. T peGoanus K MaTepuanam H

KOHCTPYKUHH HAT PEBATEJIbHbLIX 3JIEMEHTOB»

8.

Tema 1. KocBeHHbI i
3IEKTPOHAr peB CONMpO -
TuBneHHeM . Tpe6oBanus
K MarepHanaM U KOHCT-
PYKUMH Har peBateb-
HbIX 3NIEMEHTOB. Tpy6-
4aTbl€ 3 IEKTPHYECKHE
HAr peBaTeH

TpeGoBaHua k BblGopy MaTepHana. Tpy6uaTbie 3NEKT pUHECKHE
Harpesatens (T3 Hbt ). DneKTpHueCcKHii H KOHCTPYKTHBHBI # pac-
4eTbl HArPEBATEbHbIX 3JIEM € HTOB

YK-1 (YK-1.1), TTKoc-1 (TTKoc-1.1))

Tema 2. Ocobe HHOCTH
pacucTa CTanbHbIX Ha-
rpeBateneit. Pacuer ycr-
pOHCTB Ha 0a3e Harpesa-
TeNbHbIX MPOBOAOB M
kabenei

DnexTpoTepM HIeCKHE YCTaHOBKH HarpeBa H cywkH B ATTK. bor -
TOBbIE 3/IEKTPOHAr peBaTeNH. D JIEKTPOHAr peBaTe/bHblE MPOBOAA
H Kkabenu. Pacuer ycTpoiiCTB Ha 6a3e HarpeBaTe b HbIX MPOBO-
OB H kabenei

YK-1 (YK-1.1), [TKoc-1 (ITKoc-1.1))

Paznen 6. «J.JeKrpoayroBom

Pex

Har pes. CBOHCTBA H X2 PaKTe PHCTHKH 3.J1e KTPHYEC KOH Ayr H.

HM bl CBAPDKH H paﬁora HCTOYHHKOB [MHTAHHA csapotmoﬁ AYr w»
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Tema 1. Dnekrpomyro-

Bo#i HarpeB. CBOWCTBa M

Ycnosus obecrneyeHns AyroBoro paipana. PerynupoBanue Toka

CBapOYHOW AYyT U

N IbhmBannepanena, HawMmatoBanue H 1016 Ty €M b

n/n TeM bl AKTMHBHbK H IIHTEPAK THBH bK 06pa DBA TRILH LK TE&X HO.J10 THH
XapaKT ePHCTUKH INEK- YK-1 (YK-1.1), [TKoc-l (TKoc-1.1))
TPHYECKOW OYT H

11 [Tema 2. Pexxumbl capku | Buobl 3IeKTPOCBapKH M HX NPHHUMNMANBHOE pa3nnuue. Jlyro-
H paboTa HUCTOYHHKOB Bas CBapKa Kak cnoco6 coe AMHE HMS pa3/IM4HbIX METAILIOB H
MUTAHHA CBAPOYHON Ty- | CIUIABOB. DJIEKTPHYECKHE CXEMbl HCTOUHHKOB NMUTAHKUS CBApOY-
" HbIX arperaToB NOCTOSHHOr O M nepem eHHor 0 Toka. C noco6b!
peryHpOBaHUA CBApPOYHO AYrH

(YK-1 (YK-1.1), [TKoc-1 (TTKoc-1.1))

Painen 7 «HMHayKunouHbiii Harpes. Oc HOBHBIE X2 paKTe PHCTHKH HHAYKTOpa. BeiGop uc-
TOYHHKA NHTANHA»

12 | Tema I. UHaykumoH- DIBHYECKas 0CHOBA MHAYKUHMOHHOrO HarpeBa. 3aKOH MEKTPO-
Hbl i HarpeB. OCHOBHBIE | MarHUTHOM HHAy KK Papaned M akcsenna u3akoH [hxoynsa-
XapaKTepHCTHUKK HHAYK- | Jlenua. KoHcTpykums nuaykropa. Hcnonbs3oBaHHe HHAYKUHOH-
Topa Horo HarpeBa aetanei B AIIK

(YK-1 (YK-1.1), [TKoc-1 ([TKoc-1.1))

13 | Tema 2. BriGop ucTou-
HUKOB NUTaHUA HHIYK-
LIMOHHOT O Har peBa

HUCTOYUHMKH nUTaHMA YCTaHOBOK HHIYKUHOHHOr O 3NIEKTpHUE -
CKOro Harp<sa. COBpCMCHHblC UCTOYHHMKH NHUTAHHA HHAYKUH-
OHHbIX YCTAQHOBOK. [‘euepaTopu HHAYKUMOHHBI X TOKOB. Onek-
TpHYECKaA CXEMa reHEpaTopa HHAYKUHOHHOr O Har pesa
(YK-1 (VK-1.1), IKoc-1 MKoe-1.1))

Painen 8 «/linsekrpuyeckuii Har peB. Tepv0dJie KTpuuecKHii Har peB U 0XJ1a:K 1€ HHe»

14 | Tema 1. OcHOBbI AH- CBY HarpeBaTenbHble YCTaHOBKH. TepM 03IEKTPHUECKHE TEMUIO-
INEKTPHYECKOrO Harpe- | Bble HACOCHI
Ba H €ro 0CO6E HHOCTH (YK-1 (YK-1.1), [TKoc-1 (ITKoc-1 1))

15 | Tema 2. TepmodnekTpu- | Tepm oanekTpuyeckue ABneHHs . TepM 03eKTpHUECKHE I PeKTDI
yeckui HarpeB M oxna- | 3eebeka, [lenbThe u TomcoHa. Du3 UHECKHC OCHOBBLI TEPM O3IEK -
K€ HHE TPHYECKOro Harpesa H oxnaxaeHua. Tepu03/1C. Pabora Ten-
noBoro Hacoca. O61acTH NpyM EHE HUA TEPM 03JIEKTPHYECKOTO
HarpeBa H OXJ1ax Ae Hust

(YK-1 (YK-1.1), [TKoc-1 (TKoc-1.1))

5. O6pa3oBaTebHbIE TEXHOJIOT HH

B npouecce npenonaBatus npumeHAETCs, B OCHOBHOM, TPaaHLIMOHHas (06b-
ACHUTENbHO-WTIOCTPAT MBHAS ) TEXHOJIOT Usl 00y4eHusi. CornacHo y4eOHOMY nnaHy u
rpaduky y4e6GHOro niaHa ans opraHualuMH NpoLecca OCBOEHUA CTYAE HTaM M IMC LI1-
TUTHHBI «DNIEKTPOHArPEB MaTEPHAIOB» MCMOJL3YKOTCA ClieaytoLHe ¢ OPM bl TEOPET -
4eCKOrO M NPaKTHYECKOro 00yueHHUs, COOTBETCTBYOLIHE TPAAHLIMOHHOM (0OBACHHU-
TeJIbHO-WJIFOCT PaTUBHOM ) TEXHOJOT HH:

— OCHOBHble (pOpMbI TeopeTHYecKoro oOyueHHsi: NIEKUMH, MHAMBUOYyasbHblE
KOHCYNbTaLlMH;

— OCHOBHble OPMbI NPAKTHYECKOro 0OyueHHs : NPaKTHYECKHE 3aHIATHS;

— OMONHHUTENbHBIE GOPMbI OpraHM3aLMK 00y4EHHs: CAMOCTOATENbHAA paboTa
CTYIEHTOB.

— uubposbie TexHonmoruu (npobneMHoe OOyuyeHue, HHPOPMaLUMOHHO-
KOMMYHHKaLIMOHHAs TEXHOJOrusi, NpoeKkTHoe obyuenue, Microsoft Word, Microsoft
Excel, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom).
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KpOMe 3TOro, Npu NpoBe€A€HUH 3aHATHH npeayCMOTpEHO HUCMNOJIb3OBAHHE CO-

BpeMEHHBIX METONOB 0OyUeHHs, YKa3aHHbIX B Tabnuue 6.

Tabnuua 6

ﬂpumeueuue AKTHBHbIX H HHTE pa KTHBHbIX 06pa3OBaTeJlele TeXHOJIOT Hid

Ne Tema u popma 3aHATHA Haumenonaine HCMOJb3YeMbIX AKTHBHbIX H HHTE paK-
n/n THBHBIX 00pa30BaTeAbHbIX T€XHOJIOT Hii
(b opm obyuenus)

1. | O6wwme Bonpock Inektpo- | JI | MHdopmMaLMOHHO KOMM YHHKALIMOHHAS TEXHOJIOT Hsl
TEXHOJIOT HH H €€ NpHUMe- (M yIbTHM €1Ma -NIPEIE HTALLNA )

HEHME B CEJIbCKOXOBANCT- Power Point
BEHHOM MPOM3BOICTBE.
Jlvmam uka Harpesa. Knac-
cud MKaUma INeKTpoTep-
M MHMECKHX YCTAHOBOK.

2. | OCHOBHbIE MONOXKEHUA J1 | Und opmaLB1OHHO -KOMM YHHKA LIMOHHAA TEXHONION U
pacueTa 31EKTpOHar pesa- (M yIbTHM €Ma Ipe3e HTaLus )
TeNbHbIX YCTAHOBOK Power Point

3. | Npsmoit Harpes conpotus- | JI | U H) opMauHOHHO -KOMM YHHKA LIMOHHAs TEXHOJION Hi
neHuem . C noco6sl Inek- (M yJIbTIM € 1M HTPE3E HTaLIMA )
TPHYECKOr0 HArpesa co- Power Point
TNPOTHBJIE HHEM

4. | DneKTponHb! i Harpe.. J1 | U opMaLIHOHHO -KOMM YHHKA LIMOHHAA TEXHOJION U
Marepuanbl 3n1eKTpOaOB. (M yJIbTHM €M HTPE3E HTALIUA )

PacueT 3IeKTpoaHbI X Ha- Power Point
rpeBaTesbHbIX YCTPOMACTB.
Oco6eHHOCTH IKCILTYyaTa-
UMK 3NIEKTPOHBIX BOJOHA-
rpeBareniei.

5. | DnexTpomyroBoit Harpes. J1 | Und opmauMOHHO -KOMM YHHKA LIMOHHAA TEXHOION Ust

CBOWCTBa M XapaKTEpH- (M yIbTHM €113 FIPE3EHTALIHA )

CTHMKH 3JIEKTPHUYECKOMR 1y~ Power Point

ru. PexxiMbl CBapkH 1 pa- JeMoHcTpausa ¢ mibMa 06 31eKTPOIYr OBOM HAr peBe
60Ta MCTOUHHKOB IMHTaHUA l

CBapOYHOMN QYT H

6. | MHOyK MO HHBI i HArpeB. J1 | TexHonorus mpo6nem Horo 06yueHus
OCHOBHBIE XapaKTEPHCTH- (nexuma BB yanu3aums )

KH HHAyKTOpa. BeiGop Hc-
TOYHWKA MHTAHUA MHIYK-
LIMOHHOIO Harpesa.

7. | Amnexrpuueckuii HarpeB. | J1 | TexHonorus mpobnem Horo obyuenus (nexums-Gecena)
Te pM 03 IEKTPHUYECKHA Ha- Mentimeter
rpeB W OXJI2X ICHHE ..

8. | PeweHue 3ama4 no onpese- | [13 | TexHONOr st KOHTEKCTHOrO 06YHEHHA (PELLIEHHE THMOBbIX
JIEHHIO MapameTpoB 3Je- 3a1a4 B yCNOBHAX  OrpaHMYEHHs BPEM EHH)
MEHTHbIX HAr peBarese it

9. | Pewenue 3anay no onpene- | [13 | TexXHOMOr U KOHTEKCTHOrO 06y4EHHA (PELIE HHE THMOBBIX
JIE HHIO 1A paM eTPOB 3NeK- 33134 B yC/IOBHAX  OFPAHHYEHHA BPEM EHH)
TPOKOHTAKTHBIX HAT peBate -
ne

10. | Pacyer 3neKTpOaHbIX Ha- M3 | TexHONOrUs KOHTEKCTHOro 00yYeHHs (PELICHHE THIOBBIX

rpeBaTe/lbHblX YCTPOHCTB. |

3a1ay B yC/OBMAX O pAHHYEHMA BPEM EHH)
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Ne Tema n popvia 3ansTHa HaumeHoBaHHE HCMOIbIyeMbIX AKTHBHbLIX M HIITEPAaK-
n/n THBHBbIX 00pa30BaTE.IbIbIX TEXHOJIOT Hil

(¢opm obyuenusn)

Pe e Hue 3a1a4 no onpene-
€ HHIO NapaM ETPOB BOJOHA
rpesarenei

11. | Pacyer ycrpo#cTs Ha 6ase | [13 | TexHONOr uss KOHTEKCTHOroO OOYYEHHs (PELLE HHE THMNOBbIX
Har peBaTeIbHbIX MPOBOAOB 32134 B yCOBUAX  OF PAHHYEHHA BPEM EHH)

u kabeneit |
12. | Pacuer uctounnkoB nura- | [13 | TeXHONOr usi KOHTEKCTHOrO 06y-icum (peLue Hue THMOBLIX
HHS 3 IEKTPOAYT OBOFO Ha- 3a[a4 B YC/IOBHAX  OrpaHWHEHUS BPEMEHH)

| rpesa

6. Te kyuui KOHTPOIb YCTie BAEMOCTH U POMEXKYTOUHAS ATTECTALHSA 110 UTOraM
0CBO€ HHSI AHC LIHILTHHbI

[Ipu mByyeHHUH pa3nenoB AMCUMILTHHBI «DJIEKTPOHArpeB MaTepHanos» B Teue-
HHE CEMECTPa MCTIONb3YIOTCA CledyHOLUHE BUAbI KOHT pOJif:
- TEKY UI1H,
- NPOM EXKYTOUHbI H.

Texyuwmii KOHTPOJIbL 3HAHMIA NpeAnoaraeT noceLle HUe NeKLHM, BONpOChl K
YCTHOMY OMNPOCY CTYE€HTOB Ha NMPaKTHYECKHUX 3aHATHUAX, BOMPOCHI K IUCKYCCHH, BbI-
nosHe Hue obyuaroLue-AnHar HOCTHYECKHX TECTOB B OHJIAiH pexXHMeE —
https://sdo.timacad.ru/course/view.php?id=1227 Ha nnardopme Moodl, pelueHuns TH-
NOBbIX 321124, B TOM YHCJIE B YCJIOBHUAX OrPaHHUYEHHUA BPEMEHH, BbIMOJHE HHE KOH-
TponbHOMH paboThl.

TpomexyTouHbIH KOHTPOJb 3 HAHHIA: 3a4ET.

6.1. TunoBble KOHTPOLHBIE 3aAaHUSA MK MHbIE MaTePHAJbI, HeoGXxoaHM bie
A5l Ol HKH 3 HAHWH, YMEeHHI1 M HABBIKOB H (MJIH) OMBITA JeATEbLHOCTH

1) Ipu myueHnH OUCUMILIMHBI «DEKTPOHArpeB MaTepHanoBy yueOHbIM IUIAHOM
NpeayCMOTPEHO  BLIMONHEHHWE KOHTPONbHOM paboThl. 3agayedt  BbINOJHEHHS
KOHTpO/IbHOW paboThbl ABNSETCA 3aKperuieHue TEOPETHYECKUX 3HAHWHA MO Kypcy,
pa3BUTHE HABBLIKOB CaM OCTOATE b HO# paboThI.

3anayeit KOHTPONLHOM paboTh ABIAETCA 3aKPeIUIEHHE TEOPETHUECKHX 3HAHHI
Mo Kypcy; OCBOEHHE METOIOB pacueTa M BbIOOpa HarpeBaTebHbIX 3JIEKTPOYCTAHOBOK;
pa3BUTHE HAaBBLIKOB CaMOCTOSATENbHOW paboThl, @ Takke HABLIKOB MOHCKA (MPHMEHSAS
JNeKTpOHHble  cucTeMbl noucka gauHeix:  Google, Yandex, elibrary.my,
cyberleninka.ru), avanim3a u npeacTaBsieHUs MHPOPMaLWH B Pa3IMUHBIX poOpMaXx: Tpa-
JMUHOHHOM (6yMaXxHbIi HOCHTENb) U LM POBOH (3/1EKTPOHHBIE HOCHTENH).

KonrponbHas pabora — camocrosTensHas paboTa CTyd€HTa, OCHOBaHHas Ha
M3 YYEHHH JIMTEPATYPHBIX M MHbIX MCTOYHHKAX HH)OPMALMH MO 3aJaHHOH TEME.

Og¢opmsercs kOHTpoNbHas pabora B TEKCTOBOM penakrope Microsoft Word u
Microsoft Excel mns coctaenenus Tabnuu, AMarpaMM M BbIYHCJIEHHA MPOCTBIX H
CNOXHBIX §YHKLHI.
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B koHue KOHTpoOnbHO#H paboTel HEOOXOAUMO NaThb NepedeHb MCMOJb3OBAHHOM JH-
TepaTyphbl.
[pymMepHble TeMbl KOHTPOJIbHOM paboThi:
1. PacyeT MOLLHOCTH 3niekTpokanopudepa u BbIOOP 3JIEKTPOABHraTeNs Wi NPUBO-
[la BEHTWIATOpA.
2. PacyeT MOLIHOCTH 3JHETPOOGOr peBaEMOro noJia *HBOTHOBOAYECKOrO NomelLe-

3. PacyeT MOLHOCTH 3J1eKTpoOGOr peBaEMOro nosia B CBHHapHHUKE -MaTOUHHKE.
4. PacueT MOLUHOCTH MOYBEHHOr 0 31eKTpoobor peBaTeNs Ha 6a3e Har peBaTeNbHOro
nposoja.

3apaHKue K KOHTPOJbHOI paboTe BblAaeTCa KaXaAOMy CTYAEHTY MHAWBUIYaslbHO
(no BapuaHTam).

2) [puMep TECTOBOro 3ajaHus Ais TEKYLUEro KOHTPONA 3HaHMi oOyuarowmxcs (B
oHnaiin pexxume — https://sdo.timacad.u/course/view.php?id=1227 Ha matdopme
Moodl):

Mo pasaesy S «KocBeHHBII1 3nekTpoHarpes conporueneHueM. TpeGoBaHusa k Mare-
pHanaM M KOHCTPYKLIMS HarpeBaTesibHbIX 3JIEMEHTOBY

Teme 1. KocBeHHbI 1 3iekTpoHarpeB conpotueneHueM. Tpe6GoBanus k MaTepuanam M
KOHCTPYKLMSA Har peBaTebHbIX 371eMeHTOB. Tpy6yaTbi€ 3/IeKTPHUECKHE HAr peBaTeNnn
MpakTHueckoe 3austre Ne 8. O60CHOBBIBAIOLLME PacHEThl A1 BbIOOPa 3JIEKTPOKAO-
pHbepHOii YCTaHOBKH.

Tect Ne | (BapuaHt Ne 1)
1. Kakoii cnoco6 Harpesa npuMeHsIOT B 3JekTpokaiopudepax tuna CPOL{?
1) Unay KUHOHHBI .
2) JvdneKrpryecKHui.
3) KocBeHHbI /i HAarpeB CONpOT UBJIEHHEM.
4) [1pamoit Har peB CONPOTHUBJIEHHEM .

2. YTo aBAseTC NPUYMHOM BBIXOAA M3 CTPOA INEKTPOKAIOPHUPEPHON YCTAHOBKH NpH
OCTaHOBKE BEHTWIATOpa?

1) Yeenuuenue Terwooraaun TIH.

2) KopoTkoe 3aMblKaHHE.

3) YMeHblue HHe Termnooraaun TOH.

4) YBenuueHue norpebnsieMoii MOLLHOCTH.

3. C kakoit uenbto TOHbI ans 3nexTpokanoprdepoB BbIMOJHAIOT C aJIHOM HHHEBBIM
opebpeHueM?

1) Ins yBesnue HUA MeXaHH4eCKON MPOYHOCTH.

2) JIns CH¥DKEHHA TEMNIEPATYpbl NOBEPXHOCTH.

3) ns nosbiwenus KITA.

4) [ins yBenuue HMA TEIU100T Aa4H.

4. U3 xakoro matepHana wsrorosastor cnupanu TOH?
1)Bonbdpam.
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2) HukenuHa.
3)MaHraHuHa.
4) Huxpoma

5. Kakoit 13 nepeumcieHHbIX MaTepHanoB HCMOMb3YETCA B KAYECTBE HATIOJIHUTENSA B
TOHax?

1) dapdop.

2)Cnwona.

3) CTeKnoBONOKHO.

4) Okucb Marums.
6. Yro 03Hayator und pbl M OYKBbI, OTMEUYEHHbIE 3BE3I04KaMH, B YCIIOBHOM 0003 Ha-
YeHUH ** ** *** T3H-25A10/0,5P220:

1) HapyxxHbl it aMaMeTp, 1JiMHa KOHTAKTHOrO CTEPXHS, pa3BepHyTas anuHa TOHa,
yCJIOBHOE 0603 HaueHHe HarpeBaeM ol cpelibl M MaTepHana 000NOUKH.

2) Hapy«Hbl it anameTp, pa3BepHyTas IJMHA, HOM HHaJIbHAas MOWHOCTb, HOM H-
HaJlbHOE HaMnpsXeHHe.

3) Pa3zBepHyTas winMHa, HapYXHblii IMAMETP, HOM UHANbHAs MOLLHOCTb, YCJIOBHOE
0603Haye HHE HarpeBaeMoi cpeabl U MaTepHaa 060M0YKH.

4) Hom HHasbHas MOLHOCTb, pa3BepHyTas MIMHA, HapyxHbIi anameTp TOHa, yc-
JoBHoe 0603 HaueHHE JUTHHBI KOHTAKTHOrO CTEPXKHS .

7. JlomycTuMmas Temnepatypa okpyxatotuero Bo3ayxa TOH B anekrpokanopudepe:
1) 180°C.
2)600°C.
3) 100°C.
4)300°C.

8. duamerp npoBosioku B TOH:
1) 10 Mm.
2)8,2 ..9vmM.
3) Heor pannue HHbl .
4)0,25...1,6 mm.

9. Kakos cpok ciyx6b1 TOHos?
1) Jo 100 Tbic. yacos.
2) 1o 50 Tbic. yacos.
3) Jo 20 Thic. yacoB.
4) o 10 Teic. yacos.

10. KakoBa makcumanbHas nniuHa TOHa?
1)2m.
2) 6M.
3) 10m.
4) 5m.
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3) MNpuMep nepeuHs BOMPOCOB I YCTHOrO ONPOCA CTYAEHTOB UIS TEKYLUErO KOH-
Tpons 3HaHUH, oOy4aroLmxcs:
Mo pa3nesy 3 «[IpsMoit HarpeB cONpOTHUBIEHUEM . DJIEKTPOKOHTAKTHBIH HarpeBs. Boi-
60p MCTOYHHMKA MUTAHMSA JIEKTPOKOHTAKTHOI O HAr peBa»
Teme 2. DneKTPOKOHTAKTHbl i HarpeB. BbIOOp MCTOUHHMKA MUTaHHA 3JIEKTPOKOHTAKT -
HOrO Harpesa
INpakrnueckoe 3anatue Ne S . BbiGOp HCTOUHMKA MUTAHKSA 3JIEKTPOKOHTAKTHOTO Ha-
rpesa.
Bonpockl ans ycTHoro onpoca
1. INepeuncnuTe OCHOBHbIE MPHUHLUMMHANBHBIE OTJAHYHMA MPAMOrO H KOCBEHHOT O
cnoco6oB 3IeKTpoHarpeBa.
2. B kakux obnactsaix celbcKOX0351 HICTBEHHOT O MPOM3BOACTBA HCMOJbL3 YETCA
NpsIMOii METO/1 HarpeBa pa3/iiHbIX MaTepHanos?
3. B uem 3akntoyaeTcs ¢ M3 HueCKas CYLUHOCTD 3JIEKTPOHArpeBa MaTepHalloB Me-
TOJOM COMPOTHBJIEHHS U KaKHE OH UMEET OCOOEHHOCTH M NpeUM yiecTBa?
4. HazoBHTE OCHOBHbIE MapaMeTpbl PeXMMOB MPH Har peBE METAJUIOB METOAOM
COMNpOTHBJICHHA.
5. Oxapakrepu3yire METOAMKY paciyeTa HCTOYHHKA MUTaHHUS 3JICKTPOKOHTAKT -
HOrO Harpesa.
6. HazoBHTE napamMeTpbl ICTOYHUKOB MUTAHHA YCTAHOBOK 3JIEKTPOKOHTAKTHO-
ro Harpesa.
7. Hanuwure ¢popmyny onpeaesieHUs NOAE3HOM MOLHOCTH HCTOYHHUKA NUTA-
HHSl YCTAHOBOK 3JIEKTPOKOHTAKTHOr O HarpeBa.
8. Hanuwwure ¢popmyny onpeaeneHus obLuei MOWHOCTH HCTOYHHKA MUTAHHUS
YCTaHOBOK 3JIEKTPOKOHTAKT HOrO Harpesa.
9. Hanuwure $popMyny onpe neneH1s CpeaHEro 3 HAUEHHUA BTOPHYHOTO Hamps -
XKEeHHUS UICTOYHHMKA MUTaHUI 32 BPEM s Harpe.a.
10. Kak onpeaensitorcs MOLUHOCTb YCTAaHOBKH A1 HArpeBa METAILIOB M0 METO-
Ly CONPOTHBNEHHA U BpeMs HarpeBa?
11. Kak onpeaeauTs npoao/KHUTENbHOCTb BKJIFOUE HUS HCTOYHHUKA MHUTAHUS
INEKTPOKOHTAKTHOr 0 Harpepa?
12. Kak usmeHstorcs 3HaueHus tepMmudeckoro KITJ or reomerpryeckux pas-
MEpOB Har peBaeM oM 3aroToBKH?
13. Kak 3aBHCHT cpelHee 3HaueHHe BTOPUUHOIO HAMpAXEHHA HCTOYHHMKA MH-
TaHMs 32 BpEM# Harpesa oT pa3MepOB 3aroTOBKH M BPEMEHH e€ Harpesa?
14. HazoBure OCHOBHbIe 0011aCTH MPHUM EHE HHA 3JIEKTPOKOHTAKTHOrO Har pesa.

4) [Mpumep THUNOBbLIX 334a4 11 TEKYLLUErO KOHTPOA 3HAHWH 00yH4alolMXcs (peLueHue
3anay Ha [1K B pexxume orpaHH4YEHHA BPEMEHH):

Mo pasneny 4 «OnekTpoAHbIi HarpeB. Pacuer 3€KTPOAHBIX HarpeBaTesbHbIX YCT-
poiicTB. OcoGe HHOCTH 3KCTUTYaTaLMH 3NEKTPOAHBIX BOJOHAr peBaTeiein

Teme 2. Pacuer 3/1€KTPOAHBIX HarpeBaTebHbIX YCTPOHCTB. OCOOEHHOCTH 3KCIUTyaTa-
LIMM 3JIEKT POAHBIX BOJOHAr peBaTeNe

MpakTuyeckoe 3anate Ne 7. PacueT 31eKTPOAHBIX HarpeBaTeNbHbIX YCTPOIHCTB. Pe-
LWEHHE 3a[a4 Mo OnpeneneHUIo NapaMeTpoB BOJOHAr peBaTeNEH.
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3agaua 1. Kak mBMEHHTCA MOLUHOCTb HEMPOTOYHOrO 3JIEKTPOJHOTrO BOJOHAr peBaTte-
71, €C/IM pabouyto MNoLank 31eKTPOLOB YBENIHUHTL B 2 pa3a?

3anauya 2. Kak M3MEHHTCA MOLLHOCTL HEMPOTOYHOrO JIEKTPOJHOrO BOJOHAr peBaTe-
151, €CJIM MEXKINEKTPOAHOE PaCCTOSHUE YMEHbLINTh B 2 pa3a?

3anaua 3. Onpenenure MOLUHOCTL 3JIEKTPOAHOr0 HEMPOTOYHOrO 3JIEKTPOBOJOHAT pe-
Batens npu temnepatype T=100 °C, ecau npu T=20 °C ona coctasnset P=20 kBr.

5) [NepeyeHb BONPOCOB, BBIHOCHMBIX HA NPOMEXYTOUHYHO aTTECTaLMIO (3ayeT):
1.Cenbckoe XO3AHCTBO kak cdepa HCMONB3OBAHMA IMEKTPOHArpeBaTENbHbIX MaTe-
pHanos.
2.TexHonor Hueckue BO3 A€ HCTBUSA B CEJILCKOX03AHCTBEHHOM NMPOM3BOACTBE.

3. O6beM 3NEKTPHYECKOl IHEPrUH B JHEPreTHYECKOM GanaHce CENbCKOro Xo3sit-
CTBa.

4.006ume noHaTHs 00 31eKTpOHar peBe MaTepHanoB.

5.061u1e NOHATHSA INEKTPOTEPM HH.

6.Knaccud Mkaums 31eKTpoTepM MUeCHX YCTaHOBOK.

7.0cHoBHble cnocobbl NpeoOpa3oBaHHf 3EKTPOIHEPr HH B APYT HE BHIbI
8.0cobeHHOCTH 3IEKTPOKOHTAKTHOrO Harpesa.

9.PacueT ycTaHOBOK 3J1eJIeKT POKOHTAKT HOTO Har peBa.

10.0co6e HHOCTH 3JIeKTPOAHOrO Harpesa.

1 1.9n1eKTpoaHbie CHCTEMBI M CXEMBbI MX 3aMeELLE HHUS.

12.PacyeT 3N€KTPOAHBIX HarpeBaTenei MepUOAMYECKOro NEHCTBHA C TUIOCKMMH
3NeKTPOAAM H.

13 Pacuer 3nekTpoaHbIX HarpeBaTenel MEpUOAMHECKOro NEWCTBUA C KOAKCHaJlb-
HBIM U 3JIEKTPOaM .

14.PacyeT 3/1eKTPOAHBIX HarpeBareseil HeNnpepbiBHOrO AEHCTBHA C MUIOCKHM M 3JieK-
TpOJaM M.

15.PacyeT 3neKTpoaHbIX HarpeBaTeei HenpepbiBHOTO AEHCTBHS C KOAKCHAJb HBIM U
3JIEKTPOAAM H.

16.PerynupoBaHue MOLLHOCTH 3/1€KTPOHAr peBaTeieH MpH 3EKTPOIHOM Harpese.
17.KocBeHHbIH HarpeB METOOOM COMPOTHBIAEHMA M TPeOOBaHUA K MAarepHasy Ha-
rpeBaTesibHbIX /IEM EHTOB.

18.KOHCTpyKLUMH HarpeBaTeNbHbIX 3JIEM EHTOB.

19.Cnocobbl TEMN00TAAYHM OT HarpeBaTe IbHbIX 3J1EMEHTOB.

20.PacueT HarpeBaTesbHbIX 3JIEMEHTOB MO NOBEPXHOCTHOM MOLLHOCT M.

21.PacyeT HarpeBaTenbHbIX 31€MEHTOB MO paboueMy TOKY H pacYETHON TeMnepa-
Type.

22.PerynupoBaHHe MOLLUHOCTH MPH 3JIEMEHTHOM HarpeBe.

23.dm3 nueckue OCHOBbI MHAYKLIMOHHOTO Har peBa.

24.Y nenbHas NOBEPXHOCTHAS MOLUHOCTb NPH MHAYKUMOHHOM Harpese.

25 KI1J cucTteMbl «kHHAYKTOp — A€Taby» NPY MHAYKUHOHHOM Har peBe.

26.Koadd mume HT MOLHOCTH NP MHAYKLIMOHHOM HarpeBe.

27 Bbi6op 4acTOThbl MPH HHAYKLIMOHHOM Harpese.

28.PexxMMbl MHAYKLMOHHOr O Har pesa.

29.®3 HueckHe OCHOBBI AMBJIEKTPHUECKOTO Harpesa.

30.PacyeT napamerpoB AM3AEKTPUYECKOrO Har peBaTess.
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31.du3HuecKHe OCHOBBI 3JIEKTPOAYrOBOMO HarpeBa M CTaTHU4ECKas BOJIbTAM NEpHas
XapaKTePUCTHKA 3JIEKTPUUECKOM YT H.

32.YcTOHYMBOCTb rOpeHHUs 3JIEKTPHYECKOH AYT .

33.PerynupoBaHue TOKa 3JIEKTPHYECKOM AYT .

34.0c00e HHOCTH rOpPeHHs IJIEKTPHUYECKON AYT W NepeMeHHOr o TokKa.
35.TepM O3 IEKTPHUECKHE ABIEHHS .

36. [TpuHUMNbl paboThl NONMY MPOBOAHMKOBOr O TEMUIOBOrO HACOCa.
37.2Hepreruueckue Nokasatenu MonynpoBOAHUKOBOrO TEIUIOBOro Hacoca.
38.YcnoBue nosnyueHUs MakCUManbHOM XO0A0NPOU3 BOAHTENBHOCTH NOJY POBOA-
HMKOBOI O TEIUIOBOrO HAcoca.

39.BbiBoa 061Lero ypaBHe Hust 31eKTpOHarpeBa.

40.0npe geNie HHE MOLLHOCTH 3/IeTPOTEPMUYECKHUX YCTAHOBOK MePHOAUHECKOro Aeii-
CTBHA.

41.0npepesie HHE MOLLHOCTH 3JIEKTPOTEPM HIECKHX YCTAHOBOK HETMpepbIBHOrO Aei-
CTBHS.

42. PacueT v30AMpYOLLE i1 BCTABKH [UIA 3JIEKTPOAHOrO BOJOHAr peBaTes.

43, KakoBbl npefesibl peryaupoBaHis MOLUHOCTH Tpexda3Horo Harpeparens,
MMEIOLLIErO NO 1B HAarpeBaTebHbIX 3MEMEHTa B KaXao# daze?

44. Ot KaKux MapaMeTpoB MHAYKTOpA M HArpeBaeMoit JeTany 3aBHC HT KM
MHAYKLUHMOHHOrO Har peBa?

45. TexHuka 6e30MaCHOCT M NpH IKCIUyaTaLWH IEKT POAHBIX BOJOHAr peBaTeNeii.
46. 3aBUCUMOCTb TEM MEpaTypbl U CKOPOCTH Har peBa OT BPEMEHH MPU NOCTOSHHO M
MOLLHOCTH 3JIEKTPHYECKOrO HarpeBaresis.

47. KakoBbl MPUYKHbBI OF pAHWYEHHS TUIOTHOCTH TOKAa W HaNpAXKEHHOCTH
3JIEKTPHYECKOTrO MOJIA B 3JIEKTPOIHBIX HAarpepaTensax?

48. BpI6Op MOLUHOCTH UCTOYHHKA MUTAHHUS JUIS 3JE€KTPOKOHTAKTHOrO U AYr OBOrO
Harpesa.

49. Tpe6oBaHus, NpeabABASEMbIE K MaTEPHAIY Har peBaTE/bHbIX 3JIEMEHTOB.

50. IMpuHumnet BeiGOpa HarpeBarTenbHbIX NpoBoaoB M TOHos.

6.2. OnucaHue nNokazareJieii H KPUTe PHEB KOHTPOJISA yCTie BaeMOCTH,
OMHCaHHe LIKAJ 0Ll HHBAHHA

Jns OueHKH 3HaHHi, YMEHHI, HaBbIKOB M ()OPM MPOBAHHA KOM METEHUMH MO IHC-
uMninHe «DNeKTPOHarpeB MaTepHaoB» NPUMEHAETCS TPaJdHUHOHHASA CHCTEMA KOH-
TPOAs M OLEHKM YCNeBaeMOCTH CTydeHTOB. Kpurepuu BbICTaBNEHMS @ayeTa» Mo
CHCTEME: «3a4ET», KHE3aYeT» NnpeacTaBneHsl B Tabnuue 7.

Tabnuua 7
KpurepHnH oue HUBaHHSA pPe3yJibTaToB 00yu4e HHs (3a4eTa)

OueHka K pHTe pHH O LIe HHBA HHS

OueHKy «@a4eT» 3aCTy)KHBACT CTYACHT, OCBOMBLINH 3 HAHWA, YM €HHA, KOM NNETEH~

UMH H TEOPETHYECKHil MaTepuan 6e3 npoGenoB; BbINONHHBLILMA BCE 3aNaHHUA, Npe -
«@aueT» | DyCMOTPCHHblE YHEOHBIM MUTAHOM HA BbICOKOM Ka4Y€CTBEHHOM YPOBHE, MPAKTHyE-

CKHE HaBbIKH MPO()ECCHOHANLHOTO MPHM EHE HUA OCBOEHHBIX 3HAHMH C OpM HpOBa -
Hbl .

Kom neTe HuMH, 3aKpeMIEHHbIE 32 AHC LMIUTHHOM, ¢ 0pM HPOBA HbI.
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OLEHKY «He3a4eT» 3aCMyXHMBAeT CTYAEHT, He OCBOMBLUIMH 3HAHMA, YMEHHA, KOM -
«He3a4eT» | NETEHUMH U TEOPETHYECKHH MaTepHan, y4eOHbIE 3a1aHHA HE BbIMOJXHWI, NPAKTH-
4ECKHE HABbIKH He C() OPM UPOBAHBI .

Kom neTe Humum, 3aKpe MIEHHbIE 33 IMCMILTHHOM, He C OV HPOBaHbI.

7. YyeOHo-MeTOoAHUYecKoe H HHDOPMALIMOHHOE 06ecneye HHEe IHC LIMMNJTHHBI
7.1 OcHoBHas JiMTepaTypa

1. BoumaHn, B.B. CBetorexHuKa 1 3n€KTpOTEXHONOT st [DeKTpOHHBI it pecypc]:
yue6Hoe nocobue / B. B. boumaH. — Bearopon: benlAY um.B.S.Topuna,- CI16.:
U3z natenbctBo «Jlanb», 2016. - 139 c.

Ccblnka Ha noHbl i TekcT: https :/e.lanbook.conybook/123351

2. Moucees, A.Tl. CBeTOTeXHHMKA U IEKTPOTEXHONOr Usl [DNEKTPOHHBI#H pe-
cypc]: yuebHoe nocobue / A. 1. Mowucees, A. B. Bonrun, JI. A. Jlarusa. — Caparos:
Caparosckuii FAY, 2017. - 130 c.
Ccbinka Ha nonuel it Tekct: URL: “Ahttps ://e.lanbook.com/book/137520

3. FOnaes, U.B., XKusormcues, E.X. Dnekrprueckuit HarpeB: OCHOBBI () 1B HKH
NPOLIECCOB U KOHCTPYKTHUBHBIX PacueTOB [DNeKTPOHHSIit pecypc]: yueGHoe nocobue
/M.B. KOnaes, E.M. Xusonucues.— CI16.: U3 natenbctBo «JIaHb», 2022.— 196 c. —
Ccbliika Ha nonHbl i TekcT: https ://e.lanbook.con/book/169058

7.2 lonoiHUTE ILHAA JIHTE paTypa

1. Baraes, A.A. DnekrpotexHonorus [Tekcrt]: yue6Hoe nmocobue ans cTyaeH-
TOB, 0OyyaloLMXCs Mo Hanp. noarorosku: 660300 -" ArpoutkeHepua” u 140200
"DnexrposnepreTuka” v no cneu. 311400 "Snexrpud Mkauus U aBTOMAaTIBaUMs CEl.
x03-8a" M 10040 "DnekrpocHabxenue" / A. A. Baraes, A. H. Baraes, J1. B. Kynuko-
Ba; ANTTaiiCKH1i roCy1apCcTBe HHbI i arpapHsiit yHusepcurer (BapHayn). — Bapnayn: [6.
n.], 2006. - 319 c.

2. bapaHoB, JI.A. CBerorexHuka H 3JekTpoTtexHonorus [Tekcr]: yue6Hoe noco-
6ue nns By3oB /JI.A. BapaHos, B.A. 3axapos. — M.: KonocC, 2008. — 344 c.

3. BapaHoB, JI.A. CeerorexHuka u 3nekrporexHonorus [Tekct]: yuebHoe noco-
6ue nna By3oB /J1.A. BapaHos, B.A. 3axapos. - M.: KonocC, 2006. — 344 c.

4. bawnnoB A.M. Hizkorem nepatypHbi i anekTpoHarpes [TekcT]: yue6Hoe mo-
cobue / A M. Bawmnos, C.A. Pactiumewm, C.C. TpyHos, C.A. Eropos, 10.b. Kat-
koB. — M.: ®T'BOY BI1O MI'AY, 2011. - 68 c.

S. lazanos, B.C. 3nekrpoTeXHONOrMH 1 3JIeKTpoOOOpYAOBaHHE B CENBCKOXO-
3siicTBeHHOM mpomsBoacTBe [Tekct] : ¢6. Hayu. Tp. / MCX P®, ®I'OY BIIO A3zoso-
YepHoMop. roc. arpounx. akagemus; [Pen. kon.: B. C. [azanos (oTB. pea.) U ap.]. —
3epHorpan: AUTAA, Bein. 4., T. 1,2004. — 120 c.

6. Xwusonucues, EH. DnexTporexHONMOrHs M 3JEKTPHUECKOE OCBELIEHHE
[Tekct]: yye6Hoe nocobue / E-H. XXusonucues, O.A. Kocuiin. — M.: BO «Arpo-
npom B aat», 1990.— 303 c.

7. Kapacenko, B.A. Dnexrporextonorus [Tekct]: yue6Hoe mocobue mia By30B
/B.A. KapaceHnko. — M.: Konoc, 1992. - 304 c.
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8. ®enopeHko, B.D. Llndposoe cenbckoe x03AHCTBO: COCTOSHHE M NEPCNEKTHBBI
pa3surus [TekcT): HayuHoe i3naune / B.®. denopenko B.®., H.I. Muwypos, [1.C.
Bynrakun, B.Sl. Tonbtankuun, U.TI. Tonybes — M.: ®I'BHY «Pocunpopmarporex».
2019.-314c.

e puoanyeckue 1B NaHUSA
1. XXypuan «3nekrpuuectBo», UR L-aapec: http://www.znack.com (OTKpbITbIH noc-

Tyn),

2. XKypuan «nextporexuuka», URL-anpec: http://www.znack.com (oTkpbITbIii
NOCTYym);

3. Xypnan «H3sectus By3oB. Dnekrpomexanuka», UR L-anpec:
http://electromeh.npi-tu.ru/ (OTKpbITHIH HOCTYN);

4. Xypnan «JneproxossiicTo 3a pybexom» , UR L-anapec:
http://www.pros mi.ru/catalog/3906 (OTKpbITbI AOCTYN).

7.3 HopMaTHBHbIE NPaBOBble aAKThl

1. TOCT P 50571.14-96 (M3K 364-7-705-84) DnexrpoycTaHOBKM 3aaHuii. YacTb
7. TpeGoBaHHs K CrieUHasbHbIM 3JIEKTPOyCTaHOBKaM. Pa3zaen 705 DnekTpoycTaHOBKH
CENbCKOXO3ANCTBEHHBIX M >KMBOTHOBOAYECKHX MOMeELUeHUH. [IpuHAT u BBedeH B
neiicteue [ToctaHoneHuem Ioccrannapra Poccun ot 24 nekabps 1996 r. Ne 683.

2. lMpaBuna ycTpoiicTBa 31eKTpoycTaHoBOK [TekcT]: Bce meicTByioLuMe pa3iesnbl
My32-6 nllY3-7. 6 w3a. u 7 w3a. — HoBocubupck: Hopmaruka, 2019. — 462 c.

3. MpaBuna ycTpoicTBa 31EKTPOYCTaHOBOK [DJIEKTPOHHbIH pecypc]. — Cucrtema
«TAPAHT».

4.TOCT12.1.019-79. CCBT. DnekrpobezonacHocTb. ObLiue TpeGoBaHHUA.

7.4 MeToanuecKHe YKa3aHHA, pe KOMEHAA UMK H APYT He MaTepHAJIbI K
3aHATHAM

Gdopmamu opraHM3auMK yyeGHOro mpouecca Mo AWCLMILTHHE «QNIEKTPOHArpeB
MaTepHanoBy ABASIOTCS JEKUMH, NPaKTHYECKHE 3aHATHSA, KOHCYIbLTALMH, CaMOCTOoA-
TeNbHas pabora cTyneHToB. JIeKUMH U NPaKTHYECKHE 3aHATHA MPOBOAATCA B rpynnax.
[To Kypcy npeaycMOTPeHO BblMNOJHEHHE KOHTPOJIbHO#M paboThl.

Ha nekuusix vBnaraercs TeOpeTHYECKHI MaTepuan, NpaKTHYECKHe 3aHATHA Mpo-
BOIATCS UIA 3aKPeMNEeHH TEOPETHYECKHUX 3HAHUA.

8. Mepec ueHb pecypcoB HH( O PMaLIHO HHO-TeJle KOMM Y HHKA LLMOHHO I ceTH
«HnTe pHe ™, HEOOXOAHMbIX ISl OCBOEHHS JHC UHIIHHB]

B yue6HOM npoliecce peKOMEHAYETCA HCMOJb30BaTh CELYHOLIEE NPOrpaMM HOe
obecneuenue: Mathcad, Matlab, KOMITAC, AutoCad, Microsoft Power Point, Miro,
Kahoot, Mentimeter, Zoom u ap., MHTEPHET, 3JIEKTPOHHBIE PECYPChI TEXHHYECKHX
GHOHOTEK, a TaKKE MHTEPHET-PECYPChI:

1. ®denepansHbiit mopran «Poccuiickoe obpazoeanue» http:/www.edu.n/ (ot-
KPbITbI AOCTY ).
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2. http://www.kodges.r/ (TeKCTbl KHUr MO 3EKTPOTEXHHYECKMM IMCLMIUIH-
HaM, B OCHOBHOM, B ¢opmare. pdf iis GecriaTHOro nepekaunBaHus ) (OTKpPLIThIA 10C-
TYN).

3. http://www.electrolibrary.info (3nexTpoHHas 3nekrporexHuueckas Gubnuo-
Teka) (OTKpBITBIH JOCTYN).

4. http://www.rsl.ru (o MUMANLHBII caliT POCCHIACKO# rocyaapcTBeHHOH 61b-
JMoTekH) (OTKpBITBIA AocTyn).

5. http://www.cnshb.ru/elbibshtm (3nexrponnas 6ubauoreka LIHCXB) (ot-
KPbITbI/ HOCTY ).

6. LieHrpanbHas HayyHas 6ubnuoreka um. H.H. XKeneznosa
www.library.timacad.ru/ (OTKpbITHIH ZOCTYM).

7. denepanbHoe xpaHunuuie «Eaunas konnekuus uuppoBbix 0OpazoBaTesib-
HbIX pecypcoB» http://school-collection.edu.ny/ (OTkpbIThI# AOCTYM).

8. https://psvtests.ore/ia/s htur/s hturA -run.html

9. https://portal.timacad.

10. https ://onlinetes tpad.com/vmptgicdboani

11. https ://www.mentimeter.conv

9. e peyenn npor paMmHor o o6ecrie e HUsi U HHP OPMALIMOHHBIX CNPaBOYHbIX

cucTeM
Tabnuua 8
Ie pe ye HL Npor paMMHOro o0bec ne ye HUA
Ne HauveHoBaHKHe Haume HOBanue Tun ABTOp I'on
n/n| pazfgena yyeGHoii nporpamMm bl Npor pamMM bl paipaGot-
AMCUHNAHHBL KH
(Monynn)

. [Painenl «O6uve | Microsoft Word | Odopm urensckas Microsoft 2016
BOMPOChI Mximosoft Excel | PacuetHas, cocraBnenme Microso ft 2016
INeKTpoHar pcea TabaKL K auar paMM
MaTepHanoB M ero Power Point [Mpe3eHraums Microsoft 2016
nNpUMEHCHHE B Mentimeter https :/Awww.mentimeter.com/ 2014
CEJbCKOXO3ANCTBCH KOM MbIOTEPHAs NPOrpaMma
HOM TNpPOM3BOACTBE. (npwioxenue ) ans o6paTHOM
JIvHaM vka Harpesa. CBA3H B PeX M€ peanbHOro
K naccup uxauus BpEM EHH
3/IEKTPOTE PM HUECKH
X YCTAHOBOK»

2. { Paigen Mxrosoft Word | O opv uremsckas Microsoft 2016
«OCHOBHbIE Mirosoft Excel | PacuerHas, cocraBneHune Microsoft 2016
NONOXeHHA pacyeTa Tabnuu KU AuarpamMm
InexTpoHarpesarens | AutoCad Cucrema Autodesc 2020
HbIX YCTaHOBOK» aBTOM aTH3 UPOBAHHOT O

npoekruposanus (CAITP)
Power Point Mpe3eHraums Mimosoft 2016
Mentimeter https ://www mentimeter.com/ 2014

KOM BIOTEPHAs MPOr paMMa

(npunoxeHwue ) s 06paTHoO#H

CBS3H B PEX M€ peanbHOro

BPEM EHH
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10. OnucaH1e MaTepHaJibHO-TeX HHYEC KOl 6a3 b1, He0OXx0AHMOH AJist
OCyLIeCTBJIe HHA1 06Pa3oBaTeIbHOI 0 MPOLIECCA NO AKC LUKIJIHHE

Tabnunua 9

CaeaeHus 06 06ecne e HHOCTH C e HATH3 HPOBAHHBIM H Ay AHTOPHAM H, KA -
GHHETAMH, JI]AGOPATOPHAM H

HaumeHOBaHHe c e UMANLHBIX MO-
Me e HHil H TIOMe LI HHI 1l caM o-
CTOATeAbHOH paboThl (Ne yueGHOro

O¢ Ha e HHOC T C e UHAJIbHBIX NOME IIC HHi W NoMC-
e HUi AAs CaM OCTOSTre b0 paboThi**

ropnyca, Ne ayauTopun)
1

2

Kopmyc Ne 24, aynuropus Ne 306

KoM muroTepHb it k1ace THN 2:
KOM MbIoTe poB ~24 wr., npoekTopAceH6517ST —
| WIT., HHTEpaKTHBHAA 10Cka — | wrr.

Kopiryc Ne 24, aynuropus Ne 310

JlaGoparopust «3 NEKTPOTEXHONOr HYECKHXE YCTAHOBK )
JTaGoparoptb! it CTEHI «DEKTPOTEXHOIOr HIECKHE YCTa -
HOBKH H CHCTEMbI» HCTIOJTHE HHE CTEHI0BOE C HOYTOYKOM
3TYCH -2 wr. uxs. Ne 410124000603071 u

nuB. Ne 410126000000025.

1)M oHo6n0K « M HIYKUMOHHBI i HArpeB M €TAILIOBY

- L.

2)MoHo610Kk «M oneb 3EKTPHIECKOH NEYH COMPOTUB-
neHusa» -1 wr.

3)Hoyt6yx

— 1 wr.

4)USB -ocunnnorpad

—lur

5)JlaGopatopHas croiika

-l ur

6) K oM ekt ciioBbIx kabenei U Coe AMHHTE IbHbIX MPO-
BoaOB - | wm.

Boinonusemble Ha cTeHae n1abopaTopHbie paboThl:

1. U3yueHue ABYXMO3 HLIMOHHOM CHCTEMBI Per yIHPOBaHNA
TeM e paTypbl B 3NEKTPUYECKON NEUH.

2 H3yueHue CUCTEMbI PeryIHPOBaHHMA TEM MEPATYPhI B
InekrTpuyeckoit neuu no [1, n [MU]I 3akoHam .

3. U3yueHue NpHHLMNA ACHCTBUA YCTAHOBOK HHIYKLH-
OHHOrO HarpeBa.

4. U3yueHue BAUAHUA M aTepHaa 3ar OoTOBKH Ha BPEM A €€
Harpesa MpH 0IMHAKOBOH YCTAHOBJIE HHOH M OLUHOCTH Ha -
rpesaTem.

5. U3yueHue BNHSAHHI MATEPHANA Ha 3 HEPreTHYECKHE
NpOLECChl HArPEBA NMPH PA3JTHYHOA YCTAHOBNIEHHOM
MOLUHOCTH Har pcBaTea.

6. Onpe nene Hne 3aBUCHM 0CTH ) PEKTUBHOCTH Har pesa
OT NEPEKPBITHA MOJA 3arOTOBKO#H B MHAYKTOpE .

7. U3yue Hue BIMAHMA Mar HUT Hbl X M aTEPHAJIOB HA MPO-
UECC HHIYKLIMOHHOrO Harpesa.

Paigen 3 «[lpamoit | Microsoft Word | O opv urensckas Microsoft 2016
Harpes Mimosoft Excel | PacuerHas, cocraBnenme Microsoft 2016
COMNPOT HBJIE HUEM Tabnuu M auar pamm
DnexrpokoHTakTHb | AutoCad Cucrema Autodesc 2020
# HarpeB. Bpi6op aBTOM aTH3 MPOBAHHOTO
HCTOYHMKA MUTAHUA npoekrupoBaHus (CAITP)
anekTpokoHTakTHor | Power Point [Mpe3enraums Microso ft 2016
0 Harpesa» Mentimeter https :/www.mentimeter.com/ 2014

KOM IMbIOTEPHaA MPOr paMMa

(npunoxeHue) ana obpatton

CBA3M B PEXHM € PEaibHOro

BpeMEHH
Paznen 4 «Dnek- Microsoft Word | O¢ opm urensckas Mirosoft 2016
TPOZHbI it HATPEB. Microsoft Excel | PacuerHas, cocraBneHHe Microsoft 2016
Pacuer 3nekrpoa- Tabnuu M auarpamMm
HBIX Har peBaresib- AutoCad Cucrema Autodesc 2020
HBIX YCTPOMCTB. aBTOM aTH3 MPOBaHHOT O
Ocobe HHOCTH 3KC- npoekrupoBaHus (CAITP)
NiyaraLmH 3JeK- Power Point [Mpe3eHTaums Mimsoft 2016
TPOAHBIX BOJOHA- Mentimeter https ://www.mentime te r.com/ 2014
rpesarene i» KOM MbIOTEPHAs MpOrpaMma

(npunoxeHue ) Ang 06paTHOM

CBA3H B PEX MM E peanbHOro

BpEMEHH
Pazaen 5 «KoceeH- [ Mxmsoft Word | Odopm urensckas Microsoft 2016
bl i 3nekTpoHarpes | Microsoft Excel | PacuerHas, cocrasneHue Microsoft 2016
COMpOTHBIEHHEM Tabnuu M auarpamMmm
TpeGoBaHuA kK Ma- AutoCad Cucrema Autodesc 2020
TepHanaM H KOHCT- ABTOM aTH3 MDOBAHHOr O
PYKLMH Harpepa- npoekrupoBaumua (CAITP)
TENbHBIX 3NEM EH- Power Point [Mpe3eHrawvs Miroso ft 2016
TOB» Mentimeter https ://Awww.mentimeter.com/ 2014

KOM MLIOTEPHAs NPOrpaMma

(npunoxeuue ) s o6paTHO M

CBA3HM B PEXK MM € peabHOro

BPEM CHH
Paigen 6 «3nek- Microsoft Word | O¢ opm uTenbckas Microso ft 2016
TpomyroBo# HarpeB. | Microsoft Excel | PacuetHas, cocTaBnenue Mimosoft 2016
CBoiicTBa W Xapak- Tabnuil M 1Harpamm
TEPUCTHKH 3JIeK- AutoCad Cucrema Autodesc 2020
TPHYECKOH Ayr u. ABTOM aTH3 HPOBAHHOI O
PexxuMbl CBapkH u npoekrupoBaHita (CATIP)
paborta uctounukos | Power Point IMpe3eHraums Mimsoft 2016
nuTaHus CBapo4Hoi | Mentimeter https :/AWww.mentimeter.com/ 2014
ZYT 1» KOM MbIOTEpHAs MporpaMMa

(npunoxeHue ) Ans o6paTHOH

CBSI3M B PEX UM E PEaibHOr0

BPEMEHH
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LlenwrpanbHas Hay4Has 6u6nHoTEKa
mvenn H M. Xeneznosa PTAY-MCXA
um e K A. Tum upa3eBa, BKIOUaroLas
9 yMTaNbLHLIX 3aN10B (B TOM 4YMCe 5

KOM MMbIOT€pH3 HPOBAHHBIX ), OPraHH30-
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BaHHBIX MO NPHHLIMMY OTKPBITOrO A0C-
Tyna u ocHawe HHbi X W i-Fi, UHTepHeT
~ IOCTYNOM

O6texurua Ne 4 Ne SulNe 11 Komua-
Thl JUIS CaM ONO T OTOBKH

11. MeToanyec KHe pe KoMe HIaLUHH 00yUa0WHMCS 10 0CBOEHHIO 1HC LKMJIHHBI

lMpu ByueHUH OUCUMMIMHBI «DNEKTPOHArpeB MaTepuanoB» CTYAEHT MONy4YaeT
3HAHWA O COBPEMEHHBIX HAYYHO-UHXEHEPHbIX pELUEHHAX, HCMOJIb3YEMBIX MpH
pa3paboTke 3/1eKTPOHArpeBaTebHbIX YCTPOHCTB M YCTAHOBOK B TEXHOJIOT HYECKHMX
npoueccax. [lonyyeHHble 3HAHUS HEOOXOAMMBI CTYAEHTY IUIA YcnewHOH paboThl Ha
NpoM3BOACTBE MO HaMpaBJeHUIO MO OTOBKH.

Obpa3osarenbHblii NpoUecC NO AWMCLMILIMHE OpraHM3oBaH B ¢opme yueOHbIX
3aHATHIT (KOHTaKTHas paboTa (ayAMTOpHOH W BHeayaMTOpPHOI) ofyuarowmxcs c
npenojasatesieM W CaMOCTOATENbHas pabora obyuatowmxcs). YueOHble 3aHATHA (B
TOM YHCJie MO peajiu3auni NPaKTHYECKOM MOArOoTOBKH) MPEACTABAEHbI CIE Oy FOLUHMH
BHIaM M, BKtouas yuebOHble 3aHATHSA, HanpaBleHHble Ha NPaKTHYECKYIO MOArOTOBKY
00yHaloLHKXCS U MPOBEAEHUE TEKYLUEr O KOHTPOJIS YCTIeBaEMOCTH:

JIEKUMH (3aHATHUA NIEKLUMOHHOT O THMA);

NPaKT HYeCKHE 3aHATHSA (3aHATHA CEM MHAPCKOro THNa);

MHAMBUAYa/ibHble KOHCY/NbTALWMH W HHble YueOHble 3aHATHA, MNpeaycMaTpH-
BalOLWMe HHAMBUOYaNbHYIO paboTy npenonasarens ¢ o6yyarolmumcs;

camocTosTeNbHas pabora 06yuyarowmxcs;

3aHATHS MHBIX BUIIOB.

Ha yue6Hbix 3auaTuax oOyuarolUMecs BbIMOMHAIOT  3arlaHUPOBAHHbIE
HaCTOsILLEH NPOrpaMMOii OTaeNbHblE BUAbI YueOHbIX paboT, B TOM YMC/IE OTAE/bHbIX
3EMEHTOB paboT, CBsa3aHHbIX ¢ Oynyuwei npodeccHOHanbHOH NeATENbHOCTBIO.
MeTtoanueckue pekOMEHIaUMH IS YCMELWHOro OCBOEHHMS CTYAEHTOM [AMCUMIUTHHBI
«DneKTpoHar peB MaTepHaoBy» CBOAATCA K CleLyOLUEMY:

1. AKTMBHO ¥By4YaTb TEOPETHUYECKHIi MaTepHan, MBJlaraeMblii Ha JEeKWUAX.
CaMOCTOATENLHO  NPOM3BOAMTH  pacueTbl 3JIEMEHTOB  3JIEKTPOHAr pEBaTE b HbIX
YCTAaHOBOK C HCMOABb3OBAaHHEM 3JIEKTPOHHbIX Tab/ML, MAaTEMAaTHYECKHX MAKETOB W
Mojenupylolmx  nporpamM.  HMcnonbdys =~ MHpOPMAUMOHHBIE  TEXHOJNOT MH,
3HAKOMMTLCS C CYIUECTBYIOLUMMH CHUCTEMaMHu 3nekTpooborpesa, HHG pakpacHOro
HarpeBa u cylku. OpraHH30BaTh 3JEKTPOHHOE XpaHWIHLIE MHPOPMaUWUM NO CBOEH
CreuranbHOCTH M 3aHOCUTh Tya cOOpaHHY O HH( OpMaLMIO M BbINONTHEHHbIE paboThI.

2. Ha npakmuueckux 3anamusax 061yMaHHO BblNOJHATb 3a1aHHS,
CaMOCTOATENILHO MPOM3 BOAUTb PacueThl, aHAH3 HPOBATD MOJTYHEHHbBIE PE3Y/ILTAThI.

3. MakcuManbHO HCMOL30BaTh BO3MOXHOCTH MPAKTHK: YYeOHOM MNPaKTHMKH
«[Tpo¢pmnupyiomias  (arporexHoJOr Hueckass) npakTHKa» W NPOH3BOACTBEHHLIX
npaktuk:  «TexHonoruyeckoi» M «OKCMIyaTaUMOHHOW»  ANA  M3YyYEHHs
3JIEKTPOHAr peBaTeIbHbIX YCTaHOBOK, UMEIOLLMXCS Ha MpeAnpHSTHH.

4. Camocmoamensnas  paboma cmydenmog  npeanonaraet  npopaborky
NIEKUMOHHOr O MaTepHana, M3YYE€HHE [AOMOJHUTENLHOM JIMTepaTypbl, MNOArOTOBKY
[NOKNaJOB M COOOIUEHMI HA CEKUMH CTYAEHYECKOH HayuyHOH KOH(pepeHLHH,

33

BbITNONTHE HHE IOMALIHErO 3alaHMs (camocToATeNbHas paboTa).

[Mpu camocrosaTenbHoOi pabore cregyeT peKOMEHNOBATh CTYAEHTaM HCMONb30-
BaTh 3JIEKTPOHHbIE yueOHble nocobus.

Konmponsuyro padomy pexkoMeHOyeTCs BbIMOJHATL MOCJENOBATENBHO H
CHCTEMaTHYECKHN MO MEpEe M3y4eHHs COOTBETCTBYIOLUErO pa3fena AMCUMIUTHHBL. [pu
BO3 HHKHOBEHMH TPYIOHOCTEH clieayeT obpaluaThbes K npenoaasaresnio.

PerynapHo noceiuath TeMaTHYECKME BLICTABKH, Hampumep, «ArponpoMmaun,
«3onoras oceHb», «HMHTEpcBEeT» M ap. ¢ Nociiemytolleit rpynnoBoi AMCKYCCHEH Mo
pe3yabTaTaM MoceLeHHS .

Buabl 1 GpopMbl 0TPaboTKH NPoNyLLe HHbIX 3AHATHIA

CTyneHT, NpoMmyCTHUBLIMH NEKLUMOHHOE 3aHATHE, 00A3aH CaMOCTOATENBLHO Mpo-
paboraTh npormyueHHYIO TEMY i OTBETHTb B YCTHOH (hOpME Ha BOMPOCH! 3a]aBaeMble
npenoaaBaresieM Mo TeMe JIeK UMH.

CTyleHT, MpOMYCTMBLUMI NpakTHYECKOE 3aHATHE, 00f3aH CaMOCTOATENLHO
npopaboTaTh NpPOMyLLUEHHYIO TEMY, PELINTb 3a1a4H W OTBETHTH B YCTHO#H dopMe Ha
BOMPOChI 3a/1aBaeMble MpenoaaBarTesyieM Mo TEME MPaKTHYECKOrO 3aHATHS.

12. MeToaH4ecKHe pe KOMeHA LIHH NPenoJaBaTesiM 110 OPraHH3 auMH 06y e Hus
Mo AKC UHILTHHE

®opmamyu opraHMzauMu yueGHOro mpouecca Mo AHCUMIUIMHE «DNIEKTPOHAr peB
MaTepHanoB», COTJIACHO CTPYKType, SBASIOTCA NeKUMH, JabopaTopHble paGoThl,
NpPaKTHYECKHE 3aHATHA, KOHCYJIbTallMK W CaMOCTOATE b Hast paboTa CTy A€ HTOB.

UreHue nekumii oCyLLECTRISETCS B ay AMTOPHH, 00OPY IOBAHHON anmapatypoi i KOM-
NbIOTE PHOH Mpe3eHTaLMH.

Ha nexumax iBnaraerca TeopeTHueckMii Marepuan: Aa€Tcs OLEHKA pPOJH
OUCUMILTMHBI B yueOHOM mpouecce, paccMaTpHBAKOTCA OCHOBHbIE TMOHATHA H
onpeeneHUs.

[IpenonaBaHue AMCUMILTMHBI «DNEKTPOHArpes MaTepuanoBy» TpebyeT ocobbix Me-
TOAHUYECKHX MOAXOLOB BCNEACTBHE chieundukH oOLue# NOArOTOBKH CTY AEHTOB:

1. Ha nexuusix cnenyer obpaturh ocoboe BHHMAHHE Ha 3JIEMEHTHI W JAETaJH
CpeACTB 3JIEKTPOHArpeBa, Ha ¢ v3uyeckue OCHOBbI MX paGoThbl, pa3bACHSAS HOBbIE MO-
HATHS W OMpEaeNe HHUS.

2. XenarenbHo coaepxaH1e pa3fenioB C ONMHCAHHEM TEXHHUYECKMX CPEACTB M YCT-
POHCTB 3JIEKTPOHAr peBaTeJIbHbl X, CYLIWIbHbIX U MH() paKpaCHbIX YCTAHOBOK CONPOBO-
AMTb JEMOHCTpALKeE i peasibHbIX HCTOUHUKOB HarpeBa M ¢ M3 MMECKMX MOZENEH.

3. UTeHue JeKuHii Leecoobpa3HO CONPOBOX AATL NEMOHCTPaUME Npe3eHTaUmi,
C MOMOLIBIO CAHIOB W 3JIEMEHTOB KOMMbIOTEPHOH rpadMkH, a TaloKe pa3siH4HbIX
KOMMbIOTEPHbIX PHIbMOB.  [INs 3TOro B JNIEKUMOHHOH ayAMTOPHH PEKOMEHIYyETCs
MMETb MPOEKUHOHHOE 0GOpPYNOBaHHe, HHTEPAKTHBHYIO NOCKY H T.M. [Ipomomkuresns-
HOCTb G WILMOM peKoMeHIyeTCs He Gonee 5-7 MUHYT.

4. Ha npaxkmuueckux 3anamusax cCTyfeHTbl pelaloT 3aayu C NPUMEHEHHEM OC-
HOBHbIX 3aKOHOB TEIUIOTEXHHUKH: TEMIOBOM pacyieT CUCTEMbl OTOIUIEHUS ; OBJIa I€BAIOT
METOAMKAaMH MOANEPXKAaHUS PeXUMOB pabOThI 3JIEKTPOTEXHHYECKOro 060pynoBaHHs
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3NEKTPUP MUMPOBAHHBIX M ABTOMATH3 MDOBAHHBIX TEXHOJIOrHUeCKHX npoueccos. Ha
NPaKTHYECKHUX 3aHATHAX KOHTPOJIb 3HAHUM, YMEHHH, HABLIKOB W YPOBHS CHOPM MPO-
BAHHOCTH KOMNETEHUMA PEKOMEHAYETCA MPOBOAHTL METOAOM YCTHOIO OMpOCa  Tec-
THPOBAHHUA.

[lpy m3yYeHHH METONOB INEKTPOTEXHUYECKOTO M TEIUIOBOrO PacyeToB, MPH
peLUEHHUHU THMOBLIX 3a[ay MCMOMb30BaTh CNPAaBOYHYIO JIMTEPATYPY MHHMUMYM MO OA-
HOMY 3K3€EM IUIAPY Ha ABYX CTYAEHTOB.

3aHATHsA Lenecoobpa3HO NPOBOAMTL B MHTEPAKTHBHOI ¢dopme. Hanpumep, npu
npoBeJEeHWH MNPAaKTHYECKOrO 3aHATHS MepBbld Yac 3aHiTHA — B ¢Gopme nokasa
npenoaaBaTesieM METOAMKH pELUEHWS THNOBOM 3amaud. Bropoit uac 3anatus
NPOBOAMTCA B UHTEPAaKTMBHOM ¢opme. Jlng 3TOro NpeUIOXKHTh CTYNEHTaM pELIMTh
MHAWBHAYaNbHbl€ 3anaHus. [IpenonaBarens OLEHMBAET pelleHHs W MPOBOAMT aHaMB
pe3yNbTaTOB.

Mo Hanbonee CNOXHBIM TEMaM H BO3HMKLIMM NPH 3TOM BOMPOCAM, Ha MpaKTHYe-
CKOM 3aHATHH MOrYT ObITh NpOBeaeHb! COOECENOBAHHA H MHIMBHAYaNbHbIE KOHCYJb-
TaUHH.

Jlna ycneuiHoro ayauTOpPHOTO M CaMOCTOATENbHOTO M3Y4EHUs AMCLMIUIMHBI Ha
3aHATHAX LIEJECOOOpa3HO MH( OpM HPOBATh CTYAEHTOB O HATHYMH M BO3MOXHOCTH MC-
NnoJib30BaHMA Pa3JIMuHbIX OTpacfeBblX (a3 AaHHbIX, HHGOPMALMOHHO-CMPABOYHBIX M
MOMCKOBBIX PECYPCOB MO JIEKTPOHAr peBaTe/IbHbIM YCTPOHCTBAM H YCTAHOBKaM, Cpea-
CTBaM MEXaHM3aLMH M INIEKTPU MKa LIMH TEXHONOr HYECKUX NPOLIECCOB.

PexomeHayeTcs nocelueHHe TEMaTHYECKMX M ar pOMpOMbILULUIEHHBIX BBICTAaBOK C
noceyroLWe v rpynnoBoil AMCKYCCHEH NO pe3yabTaTaM MOCE LEHHS.

Ipor pammy pa3 paGora.n:

CropueBoit B.®., n.1.H., npodeccop . [’

(noanuce)
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PEHEH3USA

Ha pabo4yio nporpammy aucumiinHbl b1.B./[B.01.02 «JaekTpoHarpeB MaTepuaaoB»
OIIOII BO no nanpaBaennio 13.03.01 Tenjio3HEepreTHKA M TeNJI0TeXHHKA, HANPABJIEHHOCTD
JHeproodecneyeHne NpeanpUsATHI, TENI0BbIe H TEXHHYECKHE CHCTeMbI (KBaIUpHKALUSA
BBIINIyCKHHKA — 0aKaJjaBp)

3aruHaitioBbiM BragumupoM WinbuyeM, npodeccopoM kadenpbl 3MeKTpOCHAOKEHHS U
3JIEKTPOTEXHUKH MMeHH akanemuka WM.A. Bya3ko HHCTHTYyTa MEXaHHKM M J3HEPreTHKH HMEHH
B.I1. T'opsukuna ®I'BOY BO «Poccuiickuii rocynapcTBeHHbli arpapHbiit yHuBepcuter — MCXA
umenn K.A. TuMHpsizeBa», JOKTOPOM TEXHHUUECKUX HayK ([ajiee 10 TEKCTY PELIeH3EHT), IpOoBeIeHa
peuieH3ust paboueil nmporpaMMbl AUCLHMIUIMHBI «DiaekTpoHarpeB MarepuanoB» OITOIT BO mno Ha-
npasieHuio 13.03.01 TenJiodHepreTHka M TeIIOTeXHHKA, HaNPaBJIEeHHOCTh JHeproobecnese-
HHUe NMpeANPHUSTHIl, TeNJI0Bble H TEXHUYECKHE CHCTeMb! (KBaJM(HKALMA BbINYCKHUKA — 0a-
KaJiaBp) pa3paboTaHHOH B MHCTUTYTE MEXaHHKH M 3HepreTHkd uMeHu B.I1. I'opsukuna GI'BOY
BO «Poccuiickuii rocynapctBeHHbId arpapHbelid yHuBepcuteT — MCXA umenu K. A. Tumupssesay,
Ha kadeape aBToMaTU3alUU U pOOOTH3ALMH TEXHOJIOTHYECKUX MPOLIECCOB UMEHH akaaeMuka V. O.
bopoanna (pa3paboruuk — CtopueBoit Brnagumup denoposuy, npodeccop, TOKTOP TEXHUYECKUX
Hayk).

PaccMoTpeB nmpelcTaBiIeHHbIE Ha PELIEH3UIO MaTepHallbl, PELIEH3EHT MPUILEN K CIeIYIOLUM

BBIBOJaM: \
1. [lpenbsaBneHHas pabouas nporpamMma JUCLHIUIMHBI « JEKTPOHArpeB MaTepHaIoBy» (na-
nee no tekcty [Iporpamma) coomgemcecmayem tpeboanusm GI'OC BO no nHanpasnenuto 13.03.01
Tennosnepeemuxa u meniomexruka. Ilporpamma codepoxcum Bce OCHOBHBIE pa3elibl, coomsemcm-
gyem TpeOOBaHUSAM K HOPMaTUBHO-METOAHYECKUM JOKYMEHTaM.

2. IlpencraBnenHas B [IporpamMme akmyansHocmey y4eOHOM TUCUHUILUIHHBI B paMKaX peasiu-
3auuu OIIOIl BO ue noonexcum comuenuro — OQUCUMILIMHA OTHOCHUTCS K 4acTH, HopMupyeMoi
y4yaCTHHKaMH 00pa30oBaTe/IbHbIX OTHOLIEHUH Jlucuunaunel (Moaynu) no Beidopy 1 (JIB.1) bnoka 1
«ucuMninHel (MOOYIH)».

3. IlpencraBnennple B Ilporpamme uenu IHUCUUIUIMHBI cooméemcmgylom TpeOOBaHUSIM
®I'OC BO nanpasnenus 13.03.01 Tennosnepzemuxa u meniomexHuxa.

4. B cootBercTBHH ¢ [IporpamMMoii 3a IMCLMIUIMHON «DJIEKTPOHArpeB MaTepPUAIOB» 3aKpe-
IUIEHB] 2 KoMnemeHyuu (2 uHOUKamMopa 00CmuiceHua Komnemenyuu). JJucuuminHa « DIeKTpo-
HarpeB MaTepHaJloB» W NpeicTaBieHHas [Iporpamma cnocobna pearuzosams WX B OOBSABIEHHBIX
TpeboBanusx. PedynbraTel 00yueHus, npeacrasieHHble B [IporpaMMe B KaTteropusix 3HaTh, YMETh,
BJIAIETh coomgemcmaylom crienupuke U CoAepKaHHIO JUCUHUIUTUHBI U 0eMOHCMPUDYIOM B03MOC-
HOCMb TIONTY4€HUSs 3asBJIEHHBIX PE3yJIbTaTOB. '

5. Obmas Tpy10EMKOCTh JUCLHUILIMHBI « DJIEKTPOHArpeB MaTEPHUAIOBY» COCTABJIAET 2 3auéT-
Hble eAMHHUIB! (72 yaca/ M3 HUX MpaKTHYecKas MOATrOTOBKaA 4 yaca).

6. Vudpopmanus o B3aMMOCBS3H H3y4YaeMbIX QUCLMIUIMH U BOIIPOCAM HCKIIFOUEHHS IyO.IH-
pOBaHHs B COJAEPXKaHHH NUCLHMILIHH coom@emcmgyem NEHACTBUTENBHOCTH. JlucummauHa «Dnek-
TPOHArpeB MaTepHaIoB» B3aUMOCBs3aHa ¢ ApyruMu aucuumiuHaMu OITOIT BO u YuebHoro miana
no HarnpasieHuto 13.03.01 Tennoswepeemuxa u menntomexHuxa ¥ BO3MOXHOCTb NyOJIHPOBaHUS B
COJIEPXKAHUH OTCYTCTBYET.

7. llpencraBnennas IlporpamMMa mpeamnonaraeT HCMOb30BAaHHE COBPEMEHHBIX 0Opa3oBa-
TEJIbHBIX TEXHOJIOTHH, HCIIOJIb3yEMBIE TIPH peANH3allMM Pa3IMYHbIX BUAOB y4eOHOI paboTel. dop-
MBI 00pa30BaTeNIbHBIX TEXHOJOTHI coomgemcemayiom cnienuuKe TUCLHIIIHHEIL,

8. Ilporpamma IUCHMIUIHHBI «DJIEKTPOHArPEB MATepHAJIOBY IPEAIoaracT 3aHATHS B HH-
TEepaKTUBHOH ¢dopMe.

9. Bunasl, conepxaHHe U TPYAOEMKOCTb CaMOCTOSITENIbHOM pabOTHI CTYJEHTOB, NpeaCTaB-
nenHble B Ilporpamme, coomeemcmgyrom TpeOOBaHHSAM K IOArOTOBKE BBIMYCKHHKOB, COIEpKa-
muMcst Bo OI'OC BO nanpasnenust 13.03.01 Tennosnepzemuxa u meniomexnuxa.




10. TlpencTaBnennsle u onucanHble B [IporpaMMe GopMbl mexyiyedi OLEHKY 3HaHUI (Onpoc,
KaK B ¢popMe 00CYXIEHHS OTAENBHBIX BOMPOCOB, DELICHHE THIIOBBIX 3a1ay, TECTHPOBAHHE, BbI-
TMOJIHEHHE KOHTPOJIBHOM paboThl), coomeemcmgylom cneldruKe AUCUHUIIMHBI U TPeGOBAHHAM K
BBITYCKHUKAM,

dopma MpPOMEXYTOUHOrO KOHTPOJISI 3HAHWH CTYJEHTOB, NMpeaycMOTpeHHas [IporpamMMoi,
OCYyLIECTBISAETCS B (POpME 3ayeTa, YTO coomeemcmeyem CTaTyCy AUCUUILTMHBL, GOPMHPYEMOH yya-
CTHMKaMH 00pa3oBaTeNbHBIX OTHOMIEHHH JMcuuniauHsl (Moxyiau) mo BeiGopy 1 (JIB.1) Baoka 1
«Qucuumunsl (Mogynu)» ®I'OC BO nanpasnenust 13.03.01 TennrodHepzemuxa u meniomexuu-
Ka.

11. ®opMbl OLIEHKH 3HaHMH, peacTaBieHHbIe B [Iporpamme, coomsemcemeyiom crneunduke
JUCLIUITTMHBI U TpeOOBaHUSM K BBITYCKHHUKAM.

12. YuebHo-MeTOaHUYECKOE ObecrneyeHne AMCLMUIUIMHBL «DJeKTpOHAarpeB MaTepHalloB»
NpEeACTaBIEHO: OCHOBHOM JIMTEpaTypol — 3 HcTOYHHKA (0a30BbIH yyeOHHK), JOTOJHUTENBHON JIH-
TepaTypoii — § HaUMeHOBaHHUH, NEPHOINYECKUMH M3JAHUSMH — 3 HCTOYHHMKA CO CCBHLIKOM Ha 3j1eK-
TPOHHBIE pecypcel, IHTepHET-pecypchl — 11 HCTOYHHMKOB U coomgemcmagyem TpeboBanusm GI'OC
BO nanpasnenust 13.03.01 Tennosnepzemurxa u meniomexHuxa.

13. MarepuanbHO-TeXHHUYECKOE OOecrneyeHue OUCLMILIMHBI COOTBETCTBYET crHenuuke
JUCLHUILTUHBI «DJIEKTPOHArpeB MaTepHalioBy» U 00ecredyrnBaeT UCIOIb30BaHHE COBPEMEHHBIX 0Opa-
30BaTEJIbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJJOB O0yUYEeHHS.

14. Meronuyeckue peKOMEHALMH CTyJeHTaM U METOAUUYECKHE PEKOMEHAALUH NpenoaaBa-
TENSAM 110 OpraHu3aliy OoO0y4YeHHs MO AMCUMIUIMHE JAlOT NpeAcTaBieHHe o crneuudpuke o0ydeHus
10 JUCLHUITIHHE «DJIEKTPOHArpeB MaTEPHAIOBY.

OBILIHXE BbIBO/1bI
Ha ocHOBaHHMM NpOBENEHHON PELEH3HH MOXHO CIENIaTh 3aKJIIOYEHHE, YTO XapaKTep, CTPYK-
Typa M cojepxkaHue pabodeil mporpaMMbl AMCLHIUIMHBI «DsiekTpoHarpeB matepuaioB» OITOIT BO
no HanpasineHuto 13.03.01 Tennosnepeemuxa u meniomexnuka, HanpaBlIeHHOCTb DHepeoobecne-
YeHue npeonpusmui, mennogvle U mexHuyeckue cucmemel (KBalU(HUKalUs BBHIMYCKHHKA — Gaka-

nasp), paspaboranHasi CtopueBsiM B.®., npodeccopoM, JTOKTOPOM TEXHHYECKHX HAYK COOTBETCT-
ByeT TpeboBanusM GI'OC BO, coBpeMeHHbIM TpeOOBaHHSAM 3KOHOMHUKH, PhIHKA TPY/a U MO3BOJIUT
npH e€ peajin3aluy yclelHo obecnedyuTs GOpMUPOBAHUE 3asIBIEHHBIX KOMIIETEHIHH.

Penensent: 3arunaiinos B.U., npodeccop kadenps! anekrpocHabxeHus U 3JEKTPOTEXHUKH UMEHH
akaneMuka M.A. byn3ko uHCTHTyTa MEXaHUKH H 3HepreTHkd UMeHn B.I1. [opsukuHa
OI'BOY BO «Poccuijckuit rocyjapcTBeHHbIH arpapHbiii yuuBepcuteT — MCXA vMenu
K.A. TuMupsi3eBa», IOKTOP TEXHHYECKUX HAYK
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