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AHHOTaUUs
paboueit nporpammb! yuebHo# aucuuniauusl 51.8.71B.01.02 «3nexrpoHarpes
MaTepvanoB» U1 NoAroToBku 6akanaspos no Hanpaenexuto 13.03.01 Tennosxep-
reTUKa M TEMJIOTEXHUKA, HaNpPaBIeHHOCTH MHXHHUPHHI TEMNO3HEPreTHYECKUX
CHCTEM

Leab 0CBOEHMSI AMCUHNHHLI: OCBOEHME CTYAEHTAMW TEOPETHYECKHX H
MPaKTUYECKUX 3HAHHUHA NO 3/EKTPOHArpeBaTeNbHbIM YCTPOHCTBAM W YCTAaHOBKaM;
npuoOpeTeHHe YMEHHUH U HaBbIKOB OOOCHOBAHMA PEXHUMOB PaboThbi, UCMONbL30BAHHS
METONOB M CpeacTB noBbilueHHA 3(HEKTUBHOCTH paboTbl 3NeKTpOHArpeBaTebHbIX
YCTaHOBOK Ha 6a3e moucka, KPMTHYECKOrO aHanu3a, CUHHTe3a HHPOpMaUMH U CHC-
TEMHOr0O MoAXOAa ANA pelleHus 3amay B obnacTv 3/eKTpoHarpeBa MaTEpHANOB;
npumeHeHue 6a30BbIX 3HAHMH COBPEMEHHBIX UHGPOBBIX TEXHOMOrHi, UCMONb3ye-
MbIX NpH pacueTe U BbIOOpE HarpeBaTeNbHBIX INEKTPOYCTAHOBOK; Pa3BUTHE TEXHH-
YECKO#H HanpaBIEHHOCTH MbILUIEHHS CTYAEHTOB.

[Mpuobpetenne HaBbikOB BnageHHs nporpammamu Mathcad, Matlab, KOM-
MAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

[Tpnobperenne cTyaeHTaMH YMEHHH NONbL30BATLCA INEKTPOHHBIMH CHCTEMAMH
noucka aaHHbix: Google, Yandex, elibrary.ru, cyberleninka.ru (TexHonorus
Big Data).

MecTo AHCUMNAMHBLI B Yy4eOHOM MulaHe: NMCUMNAMHA BKJIOYEHAa B 4acCTb,
¢dopMHpyeMylO ydacTHHKaMH 00pa3oBaTeNbHbIX OTHOWEHHH, ucuunanusl (Moay-
nun) no Beibopy 1 (AB.1) bnoka 1 «lucuMnaunsl (Moaynu)» yuyebHoro nnaHa no Ha-
npaeneHuto noarotoBku 13.03.01 Tenno3HepreTHka v TENNOTEXHHUKA.

TpeGoBanus Kk pe3y/bTaTaM OCBOEHHMSI AHCLUMMNJHHLI: B pe3ybTaTe OCBOe-
HUS QUCUMIUIMHBI POPMHUPYIOTCS CeNyIOIHMe KOMNETEHUMH (MHAMKATOPbI JOCTHXKe-
Hua komneteHuuHu): YK (YK-1.1), [1Koc-1 (ITKoc-1.1).

KpaTkoe conepx»aHHe AHCUHMIHHbDI:

O6uwe BONPOCH! 3NEKTPOHArpeBa MaTepHaNoOB U €ro MpUMeHEHHe B CENbCKO-
XO3AHCTBEHHOM MNpou3BoACTBe. [IMHaMHuka HarpeBa. OCHOBbI AMHAMUKH 31EKTPOHA-
rpesa. Knaccuoukauus 3neKTPOTEPMHUECKHUX YCTAHOBOK. OCHOBHbIE MOJIOKEHHSA
pacueTa 3/1eKTpOHarpeBaTebHbIX yCTaHOBOK. [IoBEpOUHbIt M KOHCTPYKTHBHBII pac-
ueTsl. [TonHblit pacuer. Tennosoii pacuer. YpaBHeHue TeruioBoro H6ananca. [1psamoit
HarpeB COMpPOTHBJEHHEM. DNEKTPOKOHTAKTHBIH Harpes. Bbibop HCTOYHHMKA MHUTAHUS
3NEKTPOKOHTAKTHOro HarpeBa. CnocoObl 31EKTPUUECKOrO HarpeBa CONMPOTHRIEHHEM.
OnekTpU4ecKoe COMpOTHUBEHHE MPOBOAHMKOB. DNEKTPOAHBIA HarpeB. Marepuasi
3NeKTpoAOB. PacueT 3nekTpoAHbIX HarpeBaTefibHbIX YCTpOicTB. OnpeneneHde Tpe-
6yeMoi MOLWHOCTH U KOHCTPYKTHBHbBIX MapaMeTpOB 3/eKTPOAHON cHcTeMbl. Oco-
6EeHHOCTH JKCIUTyaTallMK 3NEKTPOAHbIX BoaoHarpesareneid. KocBeHHbIH 3eKTpoHa-
rpes conpotueieHHeM. TpeboBaHHs Kk MaTepHanaM W KOHCTPYKUMH HarpeBaTe/bHbIX
anemeHToB. Tpybuatble anekTpuyeckue HarpeBatenu. OCOOGEHHOCTH pacueTa CTallb-
Hbix HarpeBartened. Pacuer ycTpo#ictB Ha 6a3e HarpeBaTenbHbIX MPOBOAOB M Kabe-
nieit. DnexrpoayroBoi HarpeB. CBOHCTBA M XapaKTEpPUCTHKH 3NEKTPHYECKOH OYrH.
Pexxumbl cBapku W paboTa MCTOUHMKOB MHUTAHMA CBApOYHOH Ayrd. UHAYKLHMOHHBbIM
HarpeB. PexxuMbl HHAYKUHOHHOrO HarpeBa. OCHOBHbIE XapaKTEPUCTHKH MHAYKTOpa.



Buibop MCTOYHMKA NMUTaHWUA MHAYKUMOHHOTO HarpeBa. [IM3MEKTPUYECKM Harpes.
OCHOBBI IM3NEKTPHYECKOTO HAarpeBa u ero 0cobeHHOCTH. BbiGop uactoThl M Hanps-
XKEHHOCTH 3JIEKTPHUYECKOrO MONs NPHU AMINEKTPUUECKOM HarpeBe. McTouHMKM nuTa-
HUSL YCTAHOBOK IM3JIEKTPHUYECKOrO HarpeBa. TepMO3/eKTPUUYECKHII HArpeB W OXJla-
KIOEHHeE.

O6masn Tpya0eMKOCTh AMCUMMIMHBI: 2 3a4. eA. (72 4aca /B TOM YHMCIE NPaKTH-
yeckas nOAroToBka 4 uaca).

TpoMexyTOUHBIH KOHTPOJIb: 3a4eT.

1. lleab ocBOEHHA AHUCUUMJIHHDI

Llenbio 0cBOEHHA OMCUMNAMHBI «DNEKTPOHATPEB MATEPUANOB» ABAETCA
OCBOEHHME CTYJEHTAMH TEOPETHUECKHUX M NPAKTUYECKUX 3HAHMII MO 3MEKTPOHArpeRa-
TeAbHbIM YCTPOHCTBAM M yCTaHOBKaM; NMPHOOpeETEHHE YMEHHH M HaBbIKOB 060CHOBa-
HUA PeXHMOB paboTbl, HCNONB30OBaHWA METONOB W CPEACTB NOBbILEHHSA 3D deKTHB-
HOCTH paboThbI 3NIEKTPOHArpeBaTeNbHbIX YCTAHOBOK Ha 0ase NOMCKa, KPUTHHECKOTO
aHaNM3a, CHHTE3a MHPOPMALMM M CHUCTEMHOIO NOAXOAA ANS PELEHUs 3aaay B 06-
NaCTH 3/IEKTPOHArpeBa MaTepHaioB; NpUMeHeHHe Ga30BbIX 3HAHMH COBPEMEHHBIX
uMpPOBBIX TEXHONOTHH, UCMONBL3YEMBbIX MPU pacyeTe W BbIOOpe HarpeBaTeNbHbLIX
3/1eKTPOYCTAHOBOK; Pa3BUTHE TEXHMYECKOH HAMpaBAEHHOCTH MbILNEHHA CTYIEH-
TOB.

[TpuobpeTeHne HasbikoB BraneHus nporpamMamu Mathcad, Matlab, KOM-
[TAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u np.

[TpnobpeTeHne cTyneHTaMH yMEHHII MONb30BATHCA INEKTPOHHBIMU CHCTEMAMH
noucka naHHbix: Google, Yandex, elibrary.ru, cyberleninka.ru (Texnonorus
Big Data).

B pe3ynbraTe H3yueHHs NaHHOH AMCUMMAMHDBI CTYNEHTbI NOMKHbBI 3HATH!

- hU3HYecKHe OCHOBbI M 3aKOHOMEPHOCTH MPeoOpa3oBaHHs NEKTPOIHEPTHH B
3HEPrHIO TEIIOBYIO;

- OCHOBHbIE MOHATHS U ONPENENIEHHA B JNEKTPOHATPEBE MAaTEPHUANOB;

- TEXHOJIOTHYECKHE OCOOEHHOCTH MCMONbL30BAHUA 3MEKTPOIHEPTHH U €€ Mpo-
M3BOAHBIX (MCIUTIOYAs MEXAHMYECKYIO JHEPTHI0) B OCHOBHBIX NMPOM3BOACTBEHHLIX H
BCNOMOraTe/bHbIX MPOLECCaX;

- OCHOBHble TpebOBaHH K INEKTPOTEPMUYECKUM YCTAHOBKaM;

- YCTPOWCTBO, MPUHUMN NEACTBUSA COBPEMEHHOrO 3/IEKTPOTEPMUYECKOrO 060-
PYAOBaHHUS U 3NEKTPOTEPMUUECKHUX CPENCTB H3MEPEHHS;

- MeToAbl BbI6Opa COCTAaBAAIOIUMX IJIEMEHTOB 3/IEKTPOHArpeBaTeNbHbLIX YCT-
POMCTB M YCTAaHOBOK, METOAbI MX PaCU€Ta U NPOEKTHPOBAHHS.

2. MecTo IHCUHIIHHBI B y4eGHOM npouecce

JucunnnauHa «OneKTpOHarpeB MaTepHanoB» BKIKOYEHA B YacThb, HOpMUpYye-
MYI0 Y4aCTHHKaMM O06pa3oBaTeNbHbIX OTHOLUEHHH, JAUCUMNNKHBI (MOAYH) MO Bbi-
6opy 1 (JIB.1) Brnoka | «Iucumnauuel (Moaynu)». JucumMnanHa «3nekTpoHarpes
MaTepUaioB» peann3yercs B COOTBETCTBMM c TpeboBaHusamu OI'OC, OIOI BO u

YyeGHoro nnaxa HanpasneHus noarotoBkd 13.03.01 Tennosnepreruka u tenso-
TeXHUKA, HanpaBAeHHOCTb MHXHHUPHUHT TEMNOIHEPreTUUECKUX CUCTEM.

[penwecTByoWMMH KypcaMH, Ha KOTOPbIX HEMOCPeACTBEHHO Ha3upyercs auc-
uUMNAMHa «INEKTPOHArpeB MaTepHanoB» ABAAKOTCA Kypchl: MaTeMaTHka (1 kypc, 1-2
ceMmecTpbl; 2 Kypc, 3 cemectp), dusuka (1 kypc, 2 cemectp; 2 Kypc, 3-4 cemecTpbl),
uHpopmaruka (1 kypc, 1 cemecTp), BBeaeHHe B NPOGHECCHOHANBHYIO AESTENbLHOCTD
(1 xypc, 1 cemecTp), KOMNbIOTEPHOE NMPOEKTHPOBaHHKE (2 KypC, 3 ceMecTp), INeKTPO-
TEXHUKA U NeKTpoHHKa (2 Kypc, 3-4 cemecTpbl), uMppoBbie TexHONOrHH (2 Kypc, 4
ceMecTp), ANeKTpUUeCKHe MalHHbl (3 Kypc, S ceMmecTp), aBTomaruka (3 kypc, 6 ce-
mecTp), Teriomaccoobmen (3 kypc, 6 cemectp).

3HaHHMA M YMEHHA MO JUCUMIIMHE «DNEKTPOHArpeB MaTepHaIOB» HUCMONbL3YIOT-
Ce MpH NPOEKTUPOBAHUM NPEANPHATHIA OTPAC/H, a TAKXKE LA BLIMOJHEHHS BbIMy-
CKHOM KBANH(PHUKALMOHHOMN paboThl.

OCco6EHHOCTbIO AMCLMIIMHBI ABAAETCA HANHUME B €€ COAEPKAHMUM COYETAHHS
4YUCTO TEOPETHUYECKMX BOMPOCOB C BOMPOCAMH, COAEPXkKALUMMHM NPUKIAAHON Xapak-
Tep.

Pabouas nporpamma AMCUMMIKHBI «DNEKTPOHArPEB MATEPHAIOBY S UHBAIH-
NIOB W JIUL C OrPaHU4YEHHBIMH BO3MOXHOCTAMH 310pOBbs pa3pabaTbiBaeTcs WHAMBH-
LyanbHO € y4eTOM OCOOEHHOCTeH NCUXOGU3UUECKOr0 Pa3BUTHS, UHAHBUAYAIbHBIX
BO3MOXHOCTEH M COCTOSHHMS 310POBbS TakHX 0OydaroLmuxcs.

3. [lepeyeHb N1aHUPYeMbIX Pe3yJbTATOB O0y4YeHHA MO AUCUHILIMHE,
COOTHECeHHbIX € MNJIAHHPYEMbIMH pe3y.ibTaTaMH 0CBOEHHs 00pa30BaTe/ILHOI
nporpamMmsl

O6pazoBarenbHble pe3yibTaTbl OCBOEHHS AUCLUMMIKHBI 00y4alolwMMcs, npea-
cTapneHsl B Tabauue 1.



Tpe6Gosanun Kk pelynbTaTam ocBoenun yueGHON AHCUMNAHHBL

Ta6bnuua 1

N Kon Capepmanne HMuauxaropm B peaynstate nayuenns yuebuon aucummnmmm oby«aowmecs monsmu
n/n  xomne- | xoMnNeTenuUM (KK €€ Hac- XOMNETeH UNH Mars ymets snanets
Tenamun ™)

I YK-1 |cnocoben ocywectanats | YK-11 METONM NOWCKA,  KPH- | NPHMEHETE METONM NOMCKA, |HABRIKAMKH NOMCKA, KPH-
NOMCK, KPHTHUYECKMH aMa-| BuinOnHRET NOMCK He- [THYECKOrO aHANW32 W |KPHTHYECKOrO aMANMIA H|THYECKOrO aHanMla M
M3 U cuHTEs unbOp . ] b CHHTEa [ .|cuHTera undop . CHC-|cHHTERd  HHGOPMAUUH,
NpUMEHATS CHCTEMHMIi | UMM, €€ KPHTHYECKHH [NPHMEHEHHE CHCTEMHO- | TeMMOro ans pe-|npi CHCTEMHO-
noaxon Ans pewenus no-| awanuy u obobwaer pe- |ro nonxons ans pewe-(wewus 1apau 8 ofnacTu|ro nomxom ans pewe-
CTamneHHaIX 3ana4 JYNLTATH aHanWla Ons [Wus  3anaY B 0BnacTM |JnextpoMarpesa  Matepua- |WMa  1anay B obnacTm
PELWeHHs NOCTABNEHHON |INEXTPONATPEBA  MaTe-|NOB. MCNONLIOBAT COBPE- | INEKTPOMArpesa  mate-
janaum puanos MENHOE NPOrpamMmHoe 0BEC- |puanon. MaBbikaMu nph-

compemennsie  undpo- Mi ft Office nporp
Bue uncTpymen T |Excel, Word, Power Point,[nponyxtos  Microsoft
(Google Jamboard, |Mentimeter, Pictochart  u|Office Excel, Word,
Miro, Kahoot). npo-|np.ans smnonwenus 3anau|Power Point,
rpammumii  uutepdedic | npodx nsHOM nen- [N i . Pictochart u
Microsoft Office TENLHOCTH AP NS BBHINONHEHHA 3a-
N34 NPOGECCHOMANLHON

o ___ |nestensnoctu

2 TMKoc-1 {cnocoben  ocywectanate| MKoc-1 1 pexume PaboT. METO- | 0GOCHOBMIBATE DEXMMbI Pa-|METONAMM M CPENCTBAMM
p . wa-| [ TPHPYET IHAHWA |Om M CPencrsa noei-6OTH, HCNONL3OBATH nosmwenns 3pdextus-
NP3aBAEHHBIE Ha NOBBILE- | PEXHMOB, METONOR H [wenns IGHEKTHBHOCTH METONM W CPENCTBa NOBMI-|HOCTH PaGOT InexTpo-

Hue dPPEXTHBHOCTH CHC-
Tem Jneproobecneuenns
npeanpuaTHi

cpeacts NoBMILIEHHS
pdextuanoctn paborm
OCHOBMOrO JHEpreTude-
cxoro " Tenno-
TEXHONOrHuecKkoro 06o-
pynosanus

pabotu  ynextpomarpe-
BaTENbHbIX VCTAMOBOK,
COBpEMEHHOE npo-

wenns dddexTuanocTH pa-
BGoru  Jnextponarpesarens-
HBIX YCTAaHOBOK, MCNONLlys

HarpeRaTensHuXx ycra-
HOBOK. HaBhIxamu 06pa-
60TkH U uHTEPnpeTaUMK

r odec!
Excel. Word
Point,  Miro,
KOMMAC AutoCad,
Matlab, Mentimeter,

Power
Zoom,

p npor
obecneuenne: Excel, Word,
Power Point, Miro, Zoom,
KOMNAC, AutoCad. Mat-
lab, Mentimeter. Pictochan

Pictochan w ap 1

|4 ap R

nony X pesynsTa-
TOR C NOMOWSIO NPO-
rPaMMHMX NPOAYKTOR
Excel. Word, Power
Point, Mentimeter, Pic-

tochan u ap

4. CTpyKTypa H coaepx)aHHe AHCUHNAHHbBI

4.1 Pacnpenenenne TPya0€éMKOCTH AHCLUMILIMHBI 110 BHAAaM paboT B cemecTpe
O6was TpyA0EMKOCTb AMCUMNIIMHBI cocTaBnseT 2 3ay.en. (72 yaca/s ToM uucne
4 yaca npakTH4eckas NOAroTOBKa), UX pacnpeleneHyde no BMaaM paboT B ceMmecTpe

Ne 8 npencrasneHo B Tabnuue 2.

Tabauua 2
Pacnpenenenne TpyaoéMKOCTH AHCUHMILIHHDBI N0 BUAamM paboT B ceMecTpe
TpyanoémkocTn
Bcera/*
Bua yuebHoit pa6oThbi wac. B T.4. cemecT-

acero/* pe

Ne8

O6uias Tpya0EMKOCTb AMCUMMIHHBI O 72/4 72/4

y4eOHOMY nnany

1. KonTakTHas pabora: 44,25/4 44,25/4
AyauTopHan pabora 14,25/4 44,25/4

8 MOM wucne:

nexyuu (/1) 22 22
npaxkmuueckue 3anamus (113) 22/4 22/4
KOHmaxkmuas paboma Ha npomexcymounom konmpone (KPA) 0.25 0,25
2. CamocronarenbHan pabora (CPC) 27,75 27,75
KOHmponsHaa paboma 10 10
camocmoamenvhoe u3yueHue pazoenos, camonodzomoexa (npo- 8,75 8.75
pabomka u no8mopexue NEKYUOHHOZ0 MAMepUANa u Mamepuana
yuebHuko8 u yuebrbix nocobuil. nO02omMoa8Ka K npakmuyeckum
3auamuam um.og.)
[Too2omosxa k 3a4émy (kormpons) 9 9
Bua npoMexyTo4HOro KOHTpONA: 3auer
4.2 ConepxaHHe AHCLUHNAHHBI
Tabnuua 3
TemaTHuyeckHii NN1aH y4e6HOM AMCUHTMIHHbI
HaumeHoBaHue pa3genoB u Tem apansopuan patoig JiSaYAR-
RHCURTLIHH (yKpyNHEHO) Bceror | 1 n3 JIP | HIIKP TopHas
acero/* pa6ora CP
Pazzen 1 «OG6uwue Bonpock! 7 2 4 1
INEKTPOHArpeBa MaTEPHANOB U €TO
NpUMEHEHHE B CENbCKOXO3AHCTBEHHOM
npou3BOACTBe. [luHaMHKa HarpeBa.
Knaccudukauns dnexkTpoTrepMHUYECKHX
yCTaHOBOK»
Pa3znen 2 «OCHOBHbIE NONOXEHHUS 15/2 4 4/2 7

PacueTa HNeKTPOHArPeBaTENBHBIX
yCTaHOBOK»

Pasaen 3 «[Ipamoi HarpeB conpoTHB-
NEeHHEM. DNEKTPOKOHTAKTHbIH Harpes.
Bb160p HCTOYHHKA NTUTAHKA 3EKTPO-
KOHTAaKTHOTO Harpesa»

Pasnen 4 «3nextponnsiii HarpeB. Pac- S 2 2
4T 3/EKTPOAHLIX HATPEBATENEHBIX




AyauTopuan pabora Bueayan-
Bcero/* J n3 JIP | MIKP TOpHan
Bscero/* paﬁon CP

HaumenoBauue painenoB u Tem
AHCUHNAHH (YKPYNHEHO)

yctpoitct. Oco6eHHOCTH 3KCMNyaTauum
3NeKTPOAHBIX BOAOHArpesarene»
Palgen 5 «KocBeHHbIH 3neKkTpoHarpeB 14/2 4 4/2 6
conpoTusieHueM. TpeGoranus k mare-
pHanaMm M KOHCTPYKUHH HarpeBatesb-
HbIX JNEMEHTOBY )
Pazzen 6. «OnekTpOAyroBOH Harpes 5 2 2 I
CBOHCTBA M XapaKTEPUCTHKH JMEKTPH- |
4eckoi nyru. Pexxumbl cBapku M paborta |
HCTOYHHKOB NHTAHHA CBAPOYHOM NyTH» |
Painen 7 «MHAyKUHOHHBIH Harpes. ' S

OCHOBHbIE XapaKTEPUCTHKH HHAYKTOPA. ‘

Bbi60p HCTOUHHKA NHTaHHAY o

Pasnen 8 «/ludnekTpHueckuii Harpes | 2.75 2 0,75
TepMO3INEKTPHUECKHI HArpeB U

OXN&kKIE-HHEN _‘L ] ) ‘L -

Kxonmakmuas paboma na 025 | 0,25
npomexcymourom xonwmpone (KPA) B

[loaroToBka K 3a4eTy (KOHTPOJIb) 9 T 9 |
Bcero 3a 8 cemecTp 724 | 22 | 2214 0.25 2775 |
Hroro no aucununauue 72/4 22 22/4 0,25 27,75

Pa3gen 1. O6wme BONpockl 3EKTpOHArpesa MaTepHanoB U €ro NPUMEHEHHE B Cellb-
CKOXO3SHCTBEHHOM NpOW3BOACTBE. /luHamuka HarpeBa. Knaccudukauus snektpo-
TEePMHUYECKMX YCTAHOBOK

Tema 1. O6wme BONPOCH! INEKTPOHArpEBa MATEPUANOB W €ro NMPHMEHEHHE B
CeNbCKOXO3AHCTBEHHOM NMPOU3BOACTBE. JlMHaMHKa Harpesa

PaccmarpuBaembie BONpochi.

TepmuHBI M OnpeneneHHUs NEKTPOTEPMHH. 3aKOHOMEPHOCTH Mpeobpa3OBaHUs 3Nek-
TPHUYECKO#H IHEPrUH B TEMNOBYH0. OU3MUYECKHE OCHOBbI M KOJIMYECTBEHHbBIE 3aKOHO-
MEPHOCTH Npeobpa3oBaHUsA JNEKTPUUECKON IHEPIUH B TEMIIOBYHO.

Buabl 3n1eKTPOTEXHONOTHI M 06NACTH MX HCMONB3OBAHMA B CENbCKOXO3AHCTBEH-
HOM npou3BoacTBe. OCHOBHbIE CMOCO6L! NpeobpazoBaHUs 3MEKTPOIHEPTHH B ApyrHe
Buabl. [pamoe npeobpasosanme. KocseHHoe npeobpasosanue. Buab! Harpesa: Harpes
COMPOTHB/EHHEM, NYrOBOH HArpeB, WHAYKLHMOHHbIH HArpeB, AMINEKTPHUYECKHH Ha-
IpeB, 3NEKTPOHHbIA HATPEB, HAarpeB H3Ny4eHHEM ONMTHYECKOrO KBAHTOBOTO reHepaTo-
pa (na3epa), nna3meHHblit HarpeB. [ToHATHe «DnekTpoTepMHYeckue ycTaHoBKHY. Co-
BPEMEHHOE COCTOSIHME M TEHAEHUMH Pa3BUTHSA IEKTPOTeXHONOrMH. O6beM anexTpu-
4ECKOi 3HEPrHHU B JHEpPreTHueckoM HanaHce ceNbCKOro Xo3ancTaa.

Tema 2. Knaccudukauus anekTpoTepMUUECKHX YCTRHOBOK

PaccmaTtpuBaembie Bonpocsl.

[onsTtre «anexTpoTrepmuueckue ycraHoBku». Knaccudukauus snekrporepMuue-
ckux ycraHoBok (3TVY): a) no poay Toka; 6) No yactote Toka; B) no cnocobam Tenno-
nepenayu; r) no TEXHONOrHYECKOMY Ha3HauYeHHIO: 1) MO cnocoby npeBpalleHHs deK-

TPHUUECKON 3HEPTHH B TEMIOBYIO; €) MO HaNPsXKEHUIO MUTAHHUA; X) NO pabouer Tem-
neparype.

Knaccuukauns 31eKTpoTEpMHUYECKMX YCTAHOBOK NO cnocoby npeppalieHus
3NEKTPHUUYECKON IHEPrHH B TEMJIOBYIO: HarpeB COMPOTHBNEHHUEM, HArpeB JIEKTpHYE-
CKOM nyro#, Harpes B MEePeMEHHOM MAarHUTHOM Noje — MHAYKUMOHHbIH cnocod, Ha-
rpeB B NEPEMEHHOM JIEKTPUYECKOM MOJIE — AMINEKTPHUECKHH crnocob, Harpes Jnek-
TPOHHbBIM MyYKOM, HarpeB KBaHTaMH (MHQpakKpacHbIi, Na3epHblit cnocobbl Harpepa),
nna3MeHHblit HarpeB. Knaccudukauus 3neKTpOTEPMHUUECKUX YCTAHOBOK NO poay To-
Ka: MOCTOSHHOTO TOKa, NepeMeHHOro Toka. [1o yacTore Toka: NpoOMBbILLUIEHHOM YacTo-
Tbl (50 '), NOBbLILIEHHON YACTOTHI, BBICOKO#H 4acTOTbI, CBEPXBbICOKOH 4acToThl. 1o
BMAY HarpeBa: MpAMOro Harpesa, KocBeHHoOro Harpepa. Ilo paboueii Temnepatype:
HHU3KOTEMMEPATYPHbIE, CPEAHETEMNEPATYPHbIE, BbICOKOTEMMNEpATypHbie. [0 TexXHONO-
rHYECKOMY Ha3HAYEHHUIO: YHUBEPCANbHbIE, CNELUHANBHBIE.

Paznen 2. OCHOBHbIE MONIOXKEHHUS pacyeTa AeKTPOHArpeBaTeNbHbIX YCTaHOBOK

Tema 1. OcHOBHbIE NONOXEHHA pacyeTa ANeKTPOHArpeBaTeNbHbIX YyCTAHOBOK

PaccMartpuBaemble BONpoChI.

[ToBepouHbI M KOHCTPYKTHBHBII pacyeT 3JeKTpPOTEpMHUYECKHX YCTaHOBOK. [lon-
HbIA pacyeT. A3poauHaMHueckHii pacueT. ['MapaBnuueckui pacuer. MexaHuueckui
pacueT. DNeKTPpUUYECKHH U KOHCTPYKTHBHbIH pacueTbl. TennoBoi pacueT. Y paBHeHHe
Tennoeoro 6anaHca. OnpeneneHue MOLLHOCTH, TEMNEPATypbl MOBEPXHOCTH HAarpeBa-
TENbHBIX 3IEMEHTOB, HHTEHCHBHOCTH TEMJI00OTAAYH, NapaMeTPOB TEMIOBOH M30MSLUHH,
TenaoBoro KI1/] n OCHOBHBIX KOHCTPYKTHBHbIX pa3MepOB 3JEKTPOTEPMHUYECKOH YC-
TaHoBKH. UcxonHble naHHble mns pacuera: HanpsxkeHue nuTaHus U,,.; MOLIHOCTb
onHoro Harpesarens P,; ycnosus paboTbl HarpeBaTeNbHbIX IEMEHTOB, TEMNEPATYp-
HbIi pexxum. Pacuer HarpeBaTeneit OCHOBaH Ha COBMECTHOM PELLUEHHH, CBA3bIBAIOLLIMX
3/IEKTPUYECKHE W TEMUIOBblE MapaMmeTpbl Harpesarteneid. OmnpeneneHue TenjIOBOro
KIA » ynensHoro pacxona 3MeKTpH4eCKoi 3Hepruu. Buibop TennoBoi H3onsuMH.
CxeMbl BKIIOYEHHS HArpeBarTesibHbIX 3JIEMEHTOB M CNOCOObI PeryHpOBaHUsS MOLUHO-
CTH INIEKTPOTEPMHUYECKHX YCTAHOBOK.

Pasnen 3. [lpsamoii HarpeB conpoTHBieHHEM. DNeKTPOKOHTAKTHbIA HarpeB. Bbibop
MCTOYHHMKA MUTaHHA INEKTPOKOHTAKTHOTO Harpepa

Tema 1. Cnocobbl 3neKTPUUECKOrO HarpeBa CONpPOTHBAEHHEM. DNEKTPUUECKOE CO-
NPOTHB/IEHHE NPOBOJHHUKOB

PaccmartpuBaeMbie BONpochl.

®dusnyeckas CyLIHOCTb INEKTPHYECKOrO COMPOTHBAEHUA. Du3nyeckas CYLUHOCTb
Harpesa conpoTuBieH1eM. [1psaMoii 3nekTpoHarpeB CONpPOTHBIIEHHEM NMPUMEHSAIOT IS
3MIEKTPONMPOBOIALLMX CPEA M MaTepHanoB. HarpeB oCyLIeCTBNAETCA 3a CHET NMPOXOXK-
IEHHA INEKTPHYECKOro TOKa HEMOCPEACTBEHHO Yepe3 HarpeBaTe/lbHYI CPEdy HIiH
marepuan (gerans). 3akoH [Dxoyns-Jlenua. [NpoBoaHHkM mepBOro M BTOpPOro pona.
Cnocobbl 3neKkTpoHarpeBa CONpOTHBIEHHEM. DNEKTPOKOHTAKTHBIA HarpeB METaIN-
YECKHMX TeJl — MPOBOAHMKOB | poaa. DNeKTpoAHbIH HarpeB — NPAMOKN HarpeB dEKTPO-
MPOBOAALUMX CPed NPOBOAHMKOB 2 pOAa, MMEIOLUMX HOHHYIO MPOBOAUMOCTb (BOAa,
MOJIOKO, MOYBa M T.M.). DNEKTPHYECKOE COMPOTHBJIIEHHE MPOBOAHMKOB MEPBOro H
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BTOPOrO poja. YAeNbHOE JMEKTPUUYECKOE COMPOTHBIIEHWE MNPOBOMHUKOB. 3aBUCH-
MOCTb YJIEILHOTO COMPOTHBIIEHHSA MPOBOJHMKA OT TEMIEPATYPbI.

Tema 2. DnexTPOKOHTaKTHbLIH HarpeB. BbiGop HCTOYHHKA MUTaHMS 31EKTPOKOH-
TaKTHOrO Harpesa

PaccmarpuBaeMbie BONpOCHI.

OneKTPOKOHTAaKTHbIM Harpes. [IpaMoi HarpeB COMpPOTHUBEHMEM METANTUYECKUX
TeN Ha3blBAIOT JNEKTPOKOHTAKTHLIM. OCHOBHbIE 06NAaCTH NPUMEHEHHUS: NPAMON Ha-
rpe8 METaUIMYECKUX AETalei (3aroToBOK) HECNOXHOH (OpMbl (BalOB, ocei, TpyO,
JIEHT) NpH MX TEPMHUYECKOM MU MEXaHM4ECKOH 0OpaboTke; KOHTaKTHas CBapka, Ha-
M/1aBKa NpH BOCCTAHOBIEHUH H3HOLLUEHHLIX METANIMYECKUX NeTanei; nporpes Tpy6o-
MPOBOAOB C LE/bIO Pa3MOPAKMBAHHA, NPENOTBPALLEHHSA 3aMep3aHHs, MOAOrPeBa LUp-
Kynupyolen *uakocTH. Cxema yCTaHOBKM 31E€KTPOKOHTAKTHOrO Harpesa. Boibop
MCTOYHHKOB MHUTAHHA 3NEKTPOKOHTAKTHOrO HarpeBa. Pacuetr mapaMeTpoB HCTOUHMKA
MUTaHHs YCTAHOBOK 3JIEKTPOKOHTAKTHOro HarpeBa. KoadduuneHT nonesHoro aeicr-
BHA YCTPOWCTBA 3JIEKTPOKOHTAKTHOrO HarpeBa. 3aBMCHMMOCThL Tennosoro KIIJl ot
reOMETPHYECKHX NapaMeTpoB AeTalH.

PacueT u BbIGOp HarpeBaTesbHbIX TpaHcHOpMaTOPOB. MOWHOCTL TpaHchopMaTo-
pa ¥ ero BTOPMUHOE HanpsKeHHe.
HenocraTku u npeMmyuecTsa 31eKTPOKOHTAKTHOTO HarpeBa.

Pasnen 4. SnekTponHsiit Harpes. PacueT 3neKTPOAHBIX HAarpeBaTeNLHLIX YCTPOMCTB.
Oco6eHHOCTH IKCMTyaTalMH 3NEKTPOAHBIX BOAOHArpeBaTenei

Tema 1. DnekTpoaHbIit Harpes. Matepuansi 31eKTpoaOB

PaccmarpuBaeMbie BONpoCh!.

Martepuansl 31€KTPON0B: 1) A1 TEXHUUECKUX Liefied: KOHCTPYKUHMOHHAsA cTalb M
NlaTyHb; 2) NS MULLEBBIX Lenei: rpaduT, Hepxasetowwas cTanb U THTaH.

DNEKTPOAHBIE CUCTEMBI: U3 3NIEKTPOIOB HU3OTHYThIX Nnoa yrnoM 120°, U3 koakcH-
anbHbIX (UMJIMHAPHYECKMX) 3NEKTPOIOB, M3 MIOCKHUX 3MeKTPoaoB. CxeMbl 3amelle-
Hua. J[lonycTHMas NAOTHOCTL TOKA Ha 3MEXTPOAX U HAaMPAXKEHHOCTh EKTPHUYECKOTO
nons.

OTnuyme INEKTPOAHOTO Harpesa OT APYrMX BUAOB Harpesa.

Tema 2. Pacuer 3nexTpoaHbIX HarpeBaTenbHbIX YCTPOHCTB. OCOBEHHOCTH KC-
MulyaTauMH 3MEKTPOAHBIX BOAOHArpeBartenei

PaccmatpuBaemMble BOMpOChI.

Pacuet 3neKTpooHBIX HarpeBaTenbHbIX YcTpoicTB. Onpenenenue Tpebyemoii
MOLUHOCTH M KOHCTPYKTMBHBIX MapaMeTpOB 3NIEKTPOAHON cHCTeMbl. [apameTpsi Ha-
rpesarefied NEPHOAHYECKOTO NEHCTBUA ANs onpeneneHus TpedyeMoH MOLIHOCTH:
o0beM HAarpeBaeMoro Marepuana, yaenbHas TEMIOEMKOCTb, MIOTHOCTb MaTepHana,
YOENbHOE 3JIEKTPHYECKOE COMPOTHBIIEHHE, BPEMA HArpeBa, HauyanbHas M KOHEuHas
TemnepaTypbl, Tepmuueckuit KIJ1. Harpesatenu nenpepoiBHoro aeitctaus. [pous-
BOAMTENILHOCTb HarpeBaTeNiei HEMPEPLIBHOrO AEHCTBUA. PacueTHas MOLWHOCTL U pac-
YeTHbIH TOK Harpesarens. OCOGEHHOCTH 3KCMUyaTaUHH JNEKTPOAHBLIX BOJOHArpeBa-
Tenen.

Pa3pen S. KocBeHHbIH 3nekTpoHarpeB conpoTuBiaeHeM. TpeboBaHHA Kk MaTepHanam
M KOHCTPYKLIMH HAarpeBaTe/bHbIX 3/IEMEHTOB

Tema 1. KocBeHHbI 3neKTpOHArpes conpotusieHneM. TpeOboBaHMs k Mmarepua-
flaM W KOHCTPYKUMH HarpeBaTesbHbIX 3MeMeHTOB. TpybuarTbie 3nexTpUueckHe Ha-
rpeBartenu

PaccmatpuBaeMbie BOMpOCHI.

KocBeHHbI# 3nekTpoHarpeB CONPOTHRIEHHEM - JTEKTPHYECKH I TOK MPOTEKaET No
3NEKTPUYECKUM HArpeBaTeNsiM, TEMIO OT KOTOPbIX MEpelaeTcs HarpeBaeMoil cpene.
KocBeHHbI 3neKTpoHarpeB CONPOTHBIEHHEM - IS MPOBOAALUMX W HEMPOBOAALUMX
matepuanoB. TpeboBaHHs k BbIOOpY Marepuasa HarpeBaTENbHbIX 3JEMEHTOB H HX
KOHCTPYKUMH. Marepuanbl HarpeBaTesibHbIX 3/IEMEHTOB: XXapPOCTOWKHE, Xaponpoy-
HbIE U TEXHONOTHYHbIE.

Knaccudukauus sneMeHTHbIX 3NeKTpOHarpeBaTesbHbIX YCTAHOBOK DJEMEHTHbIE
3MeKTpOHarpeBarTebHble YCTAHOBKH MOAPA3AENAOT: NO XapakTepy paboTbl — Henpe-
PbIBHOIO W MEPUOANUYECKOrO AeHCTBHA (NPOTOYHbIE H HEMPOTOYHbIE); MO KOHCTPYK-
THUBHBLIM OCOOEHHOCTAM — MEPEHOCHbIE, HANOJbHbIE, HACTEHHbIE; MO YUcay a3 — oa-
HodaszHble M TpexdasHbie; N0 UCMONL3YEMOMY HAMPSXKEHHIO — C HanpsKeHHEM 10
1000 B u cebiwie 1000 B; no ucnonb3yembiM HarpeBaTeNbHbIM 31EMEHTaM — C TpyO-
4aTbIMM 3EKTPUUECKUMH HarpeBaTenbHbIMHU 3nemMeHTaMu (TOHbI) M ¢ repMeTHYHBbI-
MM YronbHO-rpa@MTOBLIMH NPOBOAHWKaMH. HarpeBaTenbHble 37€MEHTBI MO KOHCT-
PYKTHBHOMY MCIMOJIHEHHIO: OTKpbIThIE, 3aKpbiThie U repmeTnueckue (TOHbI). TpyOua-
Thle 3nekTpuueckue HarpeBarenu (TDHb1). DnekTpUyeckHit © KOHCTPYKTHBHBIH pac-
4eTbl HarpeBaTeNbHbIX 3/IEMEHTOB.

[MpenmMyuiecTBa M HEAOCTATKH KOCBEHHOTO 3/1€KTPOHArpeBa CONPOTHBIIEHHEM.

Tema 2. OcobeHHOCTH pacueTa cTaNbHbIX HarpeBaTenen. Pacuer ycTpoicTB Ha
6a3e HarpeBaTenbHbIX MPOBOAOB U Kabenei.

PaccmaTpuBaemble BONpoch!.

OcobeHHOCTH pacueTa CTanbHbIX Harpesateneii. HarpeeatensHble npoBoaa M ka-
6enu. TexHHueckue NaHHble HarpeBaTeNbHbIX NPOBOAOB U kabeneit. Knaccudukauus
rpetowux kabenei N0 KOHCTPYKTHBHOMY MCMONIHEHHIO.

Pacuet yctpoiicTe Ha 6a3e HarpeBaTenbHbIX NPOBONOB U kabenei. Micxoanble naH-
Hble JUISl pacyeTa HarpeBaTeNbHbIX yCTpOHCTB. 3anaya pacyera. [locnenosarenbHOCTD
BbIMOJHEHHUSA pacyeTa.

OcHoBHbI€ 06J1aCTH HCMONB30BaHHA YCTPOHCTB Ha 6a3e HarpeBaTeIbHbIX NPOBO-
OB U kabenei.

Paszngen 6. OnektpoayroBoii HarpeB. CBOWCTBa M XapaKTEPUCTHKH 31E€KTPHUECKON
nyru. PexuMbl cBapku M paboTa HCTOYHHKOB MUTAHUSA CBAPOYHOM AyTH

Tema 1. DnextpoayroBoit HarpeB. CBOHCTBA U XapaKTEPUCTHKH dNEKTPHUYECKOI
oyTH

PaccmarprBaeMblie BONPOCHI.

dusnyeckas NpUpoaa 3NEKTPOAYrOBOro pa3psaa. DNEKTpUUecKas CBaApOYHas Ayra.
OnekTpUueckas Ayra: BONbTOBas Ayra, Ayroeo# paspsaa. CBoiicTBa U XapaKTepHCTHKH
3/IEKTPHUYECKON AYrH. 3aKHraHue, yCTOHYHBOCTb FOPEHUA M peryJMpOBaHHE TOKA 1y-
ru. BonbT-amnepHas xapakTepUCTHKa 3M1€KTPHYECKOH AYrH (3aBUCHMOCTb NaaeHUs
HanpsXeHUs Ha 1yre OT 3HaueHHs Toka). OcOOEHHOCTH rOPEeHHs INEKTPHUYECKOH AYrH
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Ha nepeMeHHOM Toke. [IpeMmyLuecTBa, HEAOCTaTKH U OBJACTH HUCMOJNL3OBAHUSA BflEK-
TPOAYrOBOrO Harpesa.

Tema 2. Pexxumbl cBapku M paboTa MCTOYHHKOB MMTAHUS CBAPOUYHO# AyTH

PaccmarpuBaeMble BONpPOCHI.

Buabl 31€kTpOCBapkM W WX NpUHUMNWANbHOe pasnuuue. [yrosas cBapka, Kak
cnocob COENHHEHHS PaTHYHBIX METALIOB U cniaBoB. OCOBEHHOCTH CTHIKOBOI, TO-
YEYHOM M POJIMKOBO# 3n€KTpocBapkH. ToueuHas cBapka. Ponnkosas (oBHas) cBap-
ka. MCTOYHMKM NMHUTAHHMA YCTAHOBOK 3/IEKTPOAYrOBOTO 3/EKTPUYECKOrO HarpeBa.
TpeGoBaHus, NpeabaBisieMble K HCTOUHMKAM MUTaHUA CBapOUHOI AyrH (TpeboBaHms,
npeabsBiseMble K UCTOYHUKAM CBAapoOYHOro Toka). TexHonoruueckue TpeGoBaHMS.
TeXHUKO-IKOHOMHYECKHE MNOKa3aTenu. PexxuMbl paboTbl MCTOYHMKOB MUTAHHA AN
NyroBOH  CBAapKM:  MPONO/DKHMTENBHBLIA,  MEPEMEXAOWMIACS W MOBTOPHO-
KkpaTkOBpeMeHHbIN. Knaccuukaums MCTOYHHKOB MUTAHMA: NO POAY TOKA, MO BHAY
BHELWHHUX XAPAKTEPHCTHK, NO CNOCOOY MONYYEHHS 3HEPrHH, MO KOMUYECTBY 0OCNy-
»KMBAEMbIX NOCTOB, NO MPUMEHEHUIO. UCTOUHUKK NHUTaHUA nepeMeHHOro Toka. Cea-
pouHble TpaHchopmaTopbl. MCTOUHMKN MUTaHUS CBAPOYHOMN AYrH MOCTOAHHOrO TOKA.
[TonynpoBOAHUKOBbLIE BLIMPAMHUTENH (NOCTOAHHOTO Toka). CBapOUHbIE TeHepaTophbl
NOCTOSHHOrO TOka (npeobpasoBatenu). BenTunbHbie renepatopsl. Cnocobul perynu-
poBaHHA CBapO4HOH ayru. [lpeMMyulecTBa M HENOCTaTKH CBAPOYHBLIX arperaTtos Ha
NOCTOSHHOM M MEPEMEHHOM TOKE. YCTPOWCTBA, B KOTOPbIX ABJEHWE 3JIEKTPUUECKO
LyrH SIBASETCA BPEAHBLIM: KOMMYTAUHOHHbIE YCTPOMCTBA, aBTOMAaTHYECKHE BBIKIIOYA-
TeNIH, BbICOKOBOJIbTHbIE BbIK/HOYATENH, KOHTAKTOPbI.

Paznen 7. UnnykunonHbi# HarpeB. OCHOBHblE XapaKTepUCTHKH MHAyKTOpa. Buibop
MCTOYHHKA MUTAHUSA

Tema 1. UuaykunoHHbI# HarpeB. OCHOBHbIE XapaKTEPHCTHKH HHAyKTOpa

PaccMarpuBaemMble BONpOCHI.

du3nyeckas OCHOBAa MHAYKLIMOHHOrO HarpeBa. MHAYKUMOHHBIN HarpeB noaynpo-
BOJIHMKOBBIX MaTEPHANIOB B MEPEMEHHOM MarHUTHOM MoJjie. 3aKOH 3/IEKTPOMArHUTHOM
uHaykuun dapanes-Makcenna u 3akoH [Lxoyns-JleHua. Bektop nioTHOCTH noToka
MOWHOCTH unu BexkTop [loAHTMHra. MHAYyKUMOHHBIH HarpeB: MOBEPXHOCTHbIH, riy-
61HHBIA, CKBO3HOH. OnpeneneHue TENNOBOH MOLHOCTH B HarpeBaTe/bHOM Matepua-
Jie pX HHAYKUMOHHOM Harpese. KoadduuueHT nonesHoro aeicreus u kospuument
MOLUHOCTH NPH MHAYKLUMOHHOM Harpese. PexHMbl HHAYKUMOHHOro Harpepa. YcTa-
HOBKH HHIYKUHOHHOTO HarpeBa. HarpeparenbHblit HHAYKTOp — pabouuit opraH ycTa-
HOBKH MHAYKUMOHHOro Harpesa. KoHCTpykuus uumykropa. dopmbl MHAYKTOpa:
Tpybuatele, B BHAE «3MEHKHY», BOCBMEPKH, TPEX JIHCTOBOro kiesepa. MuaykTopsi:
UMMHOPHYECKHE, OBa/IbHbIE, LUENEBbIE, CTEPXHEBbIE, TUIOCKHE M neTiesble. Knaccel
neNeHUs HHOYKTOPOB: HU3KOYaCTOTHBIE M BbICOKOYACTOTHbIE. BbIGOp MIHHBI M uncna
BHUTKOB MHAYKTOpa. OnpeneneHue BHYTPEHHErO ANAMETPa HHAYKTOPa.

Tema 2. Beibop HCTOUHHKA MUTAHHA MHAYKLUMOHHOTO Harpesa

PaccMaTpHuBaeMble BONpOCHI.

HCTOYHHKHM NHTaHMA YCTaHOBOK MHAYKLHOHHOIO 3M1eKTPHUYECKOro HarpeBa. [eHe-
paTopbl MHAYKUMOHHBIX TOKOB. THPHUCTOpHbIE npeobpa3oBaTenu 4yactoThl. MHBEpTO-
pbl TOKa, pe30HaHCHbIE HHBEPTOPbl. COBPEMEHHBIE MCTOYHUKH MUTAHUS WHAYKLIHOH-
HbIX YCTaHOBOK. D/IEKTPHYECKas CXEMa FreHEepaTopa HHAYKLIMOHHOrO HarpeBa.

13

Pa3nen 8. [luanextprueckuii HarpeB. TepMOINEKTPHUECKHIA HAarpeB U OXJIaXKAEHHE
Tema 1. OCHOBBI IM3NEKTPUUECKOrO HarpeBa U €ro 0CO6EHHOCTH
PaccmarpuBaeMbie BOMpOCHI.

JM3neKTpuueckuii HarpeB NONYNpPOBOAHMKOB M NpoBoaHHKOB Il poma. ®dusnue-
CKasi OCHOBA AM3MEKTPHUYECKOrO HarpeBa. BeibOp 4acTOTbl M HanNpsXKEHHOCTH 3MeK-
TPHYECKOrO NONS NPH AM3NEKTpHYecKoM Harpese. [1pouecchl nonspusaunu. OCHOB-
Hble 0COOEHHOCTH AMINEKTPUYECKOrO HarpeBa MaTepHanoB. Y CTAaHOBKH AS AMINEK-
TpHueckoro HarpeBa. MCTOUHMKM NHUTaHUS YCTAHOBOK AMINEKTPHUUYECKOrO HarpeBa.
Pacuer koHneHcaTopa mns audnekTpuueckoro Harpesa. O6nacTv NpUMEHEHHS OH-
3NneKTpu4ecKoro Harpesa. [1permyLiecTBa W HEIOCTATKK AN3EKTPHYECKOrO Harpepa.

Tema 2. TepMO3IEKTPUYECKHIT HarpeB M OXJIAXKAEHHE

PaccmarpuBaemblie BOMpPOCHI.

TepmoanekTpuueckue asnenus. Tepmoanextpuueckue 3ddekTsi: 3eebeka, [Nenn-
Tbe U ToMcoHa. DU3HUecKHe OCHOBbI TEPMO3NEKTPHUECKOrO HarpeBa U OXJIaXAEHHA.
Tepmo3/IC. TepMoaneKkTpUueckne Tennosbie Hacochl. Knaccugukauus TennoBbix Ha-
cocoB. [IpuHuun paboTsl Tennosoro Hacoca. Mcnonb3oBaHHE TEILIOBbIX HAacCOCOB B
CeNbCKOXO3AHCTBEHHOM Npou3BoACTBe. [lpeMMyLIECTBA M HENOCTaTKM TEPMO3JieK-
TPUUYECKOro HarpeBa M oxnaxaeHdus. O6nacTH NpUMEHEHHS TEPMOINEKTPHUECKOrO
HarpeBa M OXJIKAEHHUA.

4.3 Jlekunn/npakTuueckHe 3aHATHSA

Tabnuua 4
ConepxaHue JeKUMH/NPAKTUHECKHX 3aHATHIH U KOHTPOJIbHbIe MEPONPUATHS
Ne HaiBsauue Ne u HaiBauue nexkuunit/ | dopmupyemsie Bua Kon-Bo
n/n paigena, TemMbl NPAKTHYECKHX JAHATHII KOMNETEHUHH | KOHTPOJILHOrO | 4acos/
MEPONPHATHA MAMNE
npaKTH-
vecxsn
noaro-
ToBKA
1. Pasgen 1 «O6ne BOonpochl 31eKTPoOHarpeBa 6
MaTepHAJIOB M €ro NpHMeHeHHe B CeJbLCKO-
X035 #iCTBEHHOM Npou3BoacTBe. JAHHAMHKa
narpesa. Knaccnpukauns snekrporepmuye-
CKHX YCTaHOBOK»
Tema 1. O6wne Bo- | Jlekuns Ne 1. O6wme YK-1 2
nNpoChl INEKTPOHA- BONPOCHI INEKTPOHArpe- (YK-1.1)
rpeBa MaTEpHANOB M | Ba MAaTEPHANOB H ero [MKoc-1
€ro NpUMEHeHHe B MPUMEHEHHE B CENLCKO- (IMKoc-1.1)
| CenbCKOXO3AMCTBEH- | XOIARCTBEHHOM npou3-
HOM MpPOH3BOACTBE. | BoACTBE. /IMHaMMKa Ha-
Jlunamuka Harpesa rpesa. Knaccudukauus
Tema 2. Knaccugu- | 3nexTpoTepMHUECKHX
KaLMs INEKTpoTep- YCTaHOBOK.
MMYECKHX YCTaHO- (MynsTHMeIHA-
BOK Mpe3eHTALUA)
Power Point
Tema 1. O6une Bo- | [pakTHueckoe 3aHATHE YK-1 YcTHIit onpoc 2
NpoChk! 3NEKTPOHA- Ne 1. U3yueHue B3aumo- (YK-1.1)
rpeBa MaTepHaNnoB M | CBA3E# TEIUIOBLIX H [MKoc-1
€ro NPUMEHEHHE B INEKTPHYECKHX XapaK- (MKoc-1.1)
14



cad.rnw/course/v
lew.

Ne HaiBanue Ne u HaiBanue nexunii/ | Gopmupyembie Bun Kon-Bo
n/n pa3nena, Tembl NPAKTHYECKHX JAHATHH | KOMMETEHUHH | KOHTpOALHOre | wacoes/
MEPONPHATHRA n':.:::
wecxas
noaro-
Toaxa
OnpeaeneHunio napamer- a4 B YCNIOBH-
POB JNIEKTPOKOHTAKTHBIX AX OrpaHHue-
Harpesarecen | HHUS BPEMEHH
Mentimeter.
4. Paznen 4 «3nexkTpoanbiii Harpes. Pacuer 4
3/1IEKTPOAHBIX HATPEBaTE/lbHbIX YCTPOHCTB.
Oc0o6eHHOCTH IKCNAYATALHM INEKTPOAHBIX
BOJOHAarpesaTeje»
Tema 1. Onextpon- | Jlekuus Ne 6. Dnex- YK-1 2
HbIH HarpeB. Mare- | TpoaHbiH HarpeB. Mare- (YK-1.1)
pHaNbl INEKTPOAOB pHaNbI JNEXTPONOB MKoc-1
Tema 2. Pacuer Pacuer ynexTpoaHbix (MKoc-1.1)
INEKTPOAHBIX Harpe- | HarpeBaTeNbHbIX yCT-
BaTENbHbIX YCT- po#icTB. OcobeHHOCTH
porcTB. Ocob6eHHO- | IKCMNyaTaumu nex-
CTH IKCMTyaTauuu TPOAHBIX BOAOHArpeBa-
JNIEKTPOAHDBIX BOAO- | TENEH
HarpeBatenci (nexuHs-BU3yanuiaums)
Tema 2. Pacuer [TpakTHueckoe 3aHATHe YK-1 YcTHbii onpoc 2
INEKTPOAHLIX Harpe- | Ne7. Pacuet anextpoansx,  (YK-1.1) Pewenue
BaTENbHbIX YCT- HarpeBaTeNbHbIX YCT- MKoc-1 TUNOBBLIX 3a-
poiicte. OcobenHo- | porcTB. Peulenne 3anay (IMKoc-1.1) a4 B YCNOBH-
CTH 3KCIUTyaTaunu No ONpeaeneHunio napa- AX OrpaHuye-
3NEKTPOAHBIX BOJO- | METPOB BOJAOHArpeBaTe- HUA BpEMEHH
Harpesarenei nen
Mentimeter.
4 Painen S «KocBenHniii anexTponarpes 872
conporuBieHnem. TpeGoBanus k matepua-
1aM H KOHCTPYKUHH HATPEBATENLHBIX Jjle-
MEHTOB»
Tema 1. KoceenHbiit | Jlekuus Ne 7. KocBen- YK-1 2
INEKTPOHArpeB Co- HbIH 3NEKTPOHArpeB Co- (YK-1.1)
NPOTHBNCHHUEM npotusaeHueM. Tpebo- MKoc-1
TpeboBaHus k MaTe- | BaHWUA K MaTepuanam (MKoc-1.1)
pHanam M KOHCTPYK- | KOHCTPYKLMA HarpeBa-
UMA HArPEBATENLHBIX | TENLHBIX IEMEHTOB
anemenToB. Tpy6ua- | TpyGuatnie 3nexTpuue-
ThI€ YNEKTPHYECKHE | CKHE HarpeBaTeNH.
Harpesarenu (MynbTHMeaHa-
NPE3EHTALHA)
Power Point
[TpakTHueckoe 3aHATHE YK-1 Y cTHbIi onpoc 2
Ne 8. O60cHoBbIBaIOILHE (YK-1.1) TECTUPOBaHHE
pacyeThi Juia Beibopa MKoc-1 (B OHNAMH
JnekTpokanopupepHoi (ITKoc-1.1) pexume —
YCTaHOBKH. https://sdo.tima
Mentimeter.

Ne Haieanue Ne u naisanue nexumnii/ | Gopmupyembie Bua Kon-Bo
n/n paiaena, TemMbi NPAKTHYECKHX 3JaHATHEA KOMNETEHUHH KOHTPOJLHOTO Yyacos/
MEpPONPHATHA L
NPaKTH-
vecxan
noaro-
Toaxa
CENbCKOXO3ANCTBEH- | TEPUCTHUK HarpeBaTenei
HOM MPOM3BOACTBE Mentimeter.
Jlunamuka Harpesa | [IpakTH4€eCKOE 3aHATHE YK-1 YCTHBIH onpoc 2
Ne 2. Tennossble pacuersi (YK-1.1)
CHCTEMbI Harpesa. MKoc-1
Mentimeter. (IMKoc-1.1)
2. Paigen 2 «OcHOBHbIE NON0OKEHNA pacyeTa 8/2
11eKTPOHATPEBATENLHbIX VCTAHOBOK»
Tema 1. OcHoBuble | Jlekunn Ne2, Ne 3. Oc- YK-1 4
MONOXEHHUA PaCyeTa | HOBHBLIC MONOXKEHHUA pac- (YK-1.1)
INEKTPOHArpeBa- 4€Ta INeKTPOHarpeBa- MKoc-1
TENbHBIX YCTAHOBOK | TENbHLIX YCTAHOBOK (NKoc-1.1)
(MynbTUME IHA-
Npe3EHTALMUA)
Power Point
[MpakTuyeckue 3aHATUA YK-1 YcTHblii onpoc 412
Ne3. Ne 4. PewueHue 3amay (YK-1.1) Pewenune
no onpeneneHUo napa- MKoc-1 THIOBBLIX 3anay
METPOB JNIEMEHTHBIX Ha- (ITKoc-1.1) | B ycnosusx or-
rpesarenei paHHuEHHUS
Mentimeter BPEMEHH
3. Pa3pen 3 «IIpamoii HarpeB conpoTHBAEHHEM. 8
JNeKTPOKOHTAKTHLIH Harpes. BuiGop uc-
TOYHHKA NHTAHHA 3JIEKTPOKOHTAKTHOrO Ha-
rpesa»
Tema 1. Cnoco6ui Jlekumns Ne 4. [Tpamoit YK-1 2
INEKTPHYECKOTO Ha- | Harpes CONPOTHBAEHU- (YK-1.1)
rpesa COnpoTHBIe- em. Cnoco6bl 3nekTpu- MKoc-1
HHEM. DNeKTpHue- 4ECKOro Harpesa compo- (MKoc-1.1)
CKO€ COMPOTHUBNEHHE | THBIEHHEM.
NPOBONHHKOB (MynbTHMEaHa-
npe3eHTaum1s)
Power Point
Tema 2. DnekTpo- Jlekuus Ne 5. Snektpo- YK-1 2
KOHTAKTHBIH HarpeB. | KOHTAKTHbIH Harpes. (YK-1.1)
Bribop HcTouHHKa Bri6op ucrounmka nu- MKoc-1
NUTAHHUA INEKTPO- TaHHA INEKTPOKOHTAKT- (MKoc-1.1)
KOHTAKTHOTO Harpe- | HOro Harpesa.
Ba (MynbTHMeOHa-
MpE3EHTaUMA)
Power Point
[TpakTHyeckoe 3aHATHE YK-1 YcTHeli onpoc 2
NeS . Bbifop HCTOYHHKA (YK-1.1)
MUTAHHR INEKTPOKOH- MKoc-1
TaKTHOrO Harpesa. ([MKoc-1.1)
Mentimeter.
[MpakTHyeckoe 3aHATHe Pewienue 2
Ne6. Pelienue 3anau no THMOBBIX 3a-
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Haisaunue Ne u Ha1BaHue Nekunin/ | DopMupyembie Bua Kon-Bo
n/n pPa3aena, TeMbl NPaKTHYECKHX JAHATHI KOMMNETEHUHH KOHTPOJALHOro Yacos/
MEPONPHATHRA R
NPAKTH-
Necxan
noaro-
Teaxy
php?id=1227
Ha nnardopme
Moodl)
Tema 2. Ocobento- | Jlekuus Ne 8. Ocoben- 2|
CTH pacyeTa CTalb- | HOCTH pacyeTa CTajib-
HbIX Harpesatenen HbIX Harpesarenen. Pac-
PacueTt ycTpoHCTB Ha | ueT yCTpOHCTB Ha 6ase
6aze HarpeBaTe lb- HarpeBaTeNIbHbIX NPOBO-
HBLIX MPOBOJIOB U Ka- | 0B K kabeneit
Genent (Myl1bTHMEdHA-
npe3eHTalM)
| Power Point
| MpakTuueckoe 3aHsTHe YK-1 Ycrheiii onpoc | 2/2
| Ne9. Pacyer yctpoicTs (YK-1.1) Pewenue
Ha 6a3e HarpeBaTeNbHbIX MKoc-1 THUNOBLIX 3a-
npoBOAOB H Kabenei (MKoc-1.1) Nay B YCNOBH-
| Mentimeter. AX OrpaHHue-
HHA BPEMEHH
6. Pa3gen 6 «3nextponyrosoit Harpes. CBoii- | 4
CTBA M XaPaKTEPHUCTHUKH JJIEKTPHUCCKOH ay- '
ru. Pexxumbl cBapku 1 pabora HCTOYHUKOB
NHTAHHA CBapo4 HO# AYyru»
Tema 1. DnekTpoay- ] Jlekuns Ne 9. Dnektpo- YK-1 2_‘
rosoi Harpes. CBo#- | 1yroBoii Harpes. CBoi- (YK-1.1)
CTBA M XapaKTepu- | CTBA H XapPaKTEPUCTHKH MKoc-1
CTHKH 3IEKTpHue- INEKTPHYECKOM AyrH (MKoc-1.1)
CKOM Iyru Pexumbl cBapkH 1 pa6o-
Tema 2. Ta UCTOYHHKOB [TUTAHHA
PexHMBbI cBapkH CBapO4HOM AYrH.
paboTa UCTOYHHKOB | (MYIbTHMENHA-
NUTaHHA CBAPOYHOM | NpE3EeHTaLHA)
ayru Power Point
Tema 2. Pexxumesl [MpakTHueckoe 3aHATHe YK-1 YCTHbIH onpoc 2
CBapkH H paboTsl Ne. 10. Pacuer ucrouHu- (YK-1.1) Pewenne
HCTOYHHKOB NUTa- KOB [IUTAHHA INEKTPONAY- MKoc-1 THNOBbLIX 3a-
HHMS CBAPOYHOMW NYrW | rOBOro Harpesa. (MKoc-1.1) /a4 B YCNOBH-
Mentimeter. AX OrpaHHye-
HHA BPEMEHH
Paznen 7 «<MHAykunoHHbIH HarpeB. OcHoB- 4
Hbl€ XaPaKTePHCTHKH HHAYKTOpa. Bbibop
HCTOYHHKA MUTAHHA»
17

Ne HazBanue Ne u HailBanue nekunii/ | opmupyemsie Bun Kon-Bo

n/n painena, Tembl NPAaKTHYECKHX JAHATHI | KOMNETEHUWH | KOHTponkHOro | wacos/

MCPONPHATHSA "
npaxTH-
uecxas
noaro-
ToBKXS

Tema 1. UHaAYKUH- Jlexuns Ne 10. UHOyK- YK-1 2
OHHbI# HarpeB. Oc- | UMOHHBIA Harpes. Oc- (YK-1.1)
| HOBHBbIE xapakTepu- | HOBHbIE XapaKTEPHUCTH- MKoc-1
CTMKHM HHAYKTOpa KH MHAYyKTOpa. Bei6op (MKoc-1.1)
Tema 2. BuibOp HC- | HCTOYHMKA NUTaHHUA MH-
TOYHHKA NUTAHHA ZNYKUMOHHOrO Harpesa.
HHIYKUHOHHOrO Ha- | (JIEKUMS-BU3yan13aums,
rpesa C MY/bTHUMENHa-
INEMEHTAMH)
Tema 2. Boibop uc- | [pakTHueckoe 3aHATHE YK-1 Y cTHBli onpoc 2
TOYHHKA NUTAHUA Ne 11, Bbibop uctouHu- (YK-11)
WHAYKUHOHHOIO Ha- | Ka MUTaHHA MHAYKLH- MKoc-1
rpesa OHHOrO HarpeBa. (MKoc-1.1)
Mentimeter.

8. Painen 8 «/Iudnexrpuuecknin narpes. Tep- 2
MOJIEKTPHUYECKHIi HATPEB M OXJ12KAEHHE» B
Tema [. OcHOBbI Jlexuus Ne 11. Iudnek- YK-1 2
QIHINEKTPHYECKOro TPHYECKHH Harpes. (YK-1.1)

Harpesa TepmoinekTpuueckui MKoc-1
Tema 2. Tepmodnek- | HarpeB M OXNAXKICHHE. (MKoc-1.1)
TPHUECKHIi HarpeB U | (nekuHs-Oecena)
OXNajxJieHHe Mentimeter
|
4.4 llepevyeHb BONPOCOB ANl CAMOCTOSATENbHOIO H3yYeHUS] AUCUHIIIHHbI
Tabauua S
IepeyeHb BONPOCOB AJIst CAMOCTOATENLHOI0 H3YYeHHS AUCUHIIMHbI
Ne Haisanue paigena, HanmeHoBanHe Hcnonkiyembix
n/n TeMbl

AKTHBHbIX H HHTEPAKTHBHbIX OGPSJOHZTMLHHX TEXHON0ru#

Pasgen 1 1 «OG6mne BONPOCHI 31EKTPOHATPEBAa MATEPHAIIOB H €r0 NPUMEHEHHE B CEJILCKO-
x03fHcTBEHHOM nponzBoacTBe. InHamuka HarpeBa. Knaccudukauus snekrporepmuse-

CKHX YCTAHOBOK»

1.

Tema 1 O6une BONpo-
Cbl JIEKTPOHArpeBa Ma-
TEpPHANOB M €ro nNpUMe-
HEHHE B CENBCKOXO3AM-
CTBEHHOM NPOM3BOACT-
Be. [IlMHamMuKa HarpeBa

O61une npeacTaBneHHs 06 INEKTPOHArpEBE MaTEPHANIOB H €ro
NpHMEHEHHE B CENLCKOXO3IHCTBEHHOM npou3BoacTBe. OCHOB-
HbI€ 3aKOHOMEPHOCTH NpeoOpa3oBaHHA INEKTPHYECKON SHEPrUM
B TEMNOBYIO. Buael Tennonepenaun
((YK-1 (YK-1.1), TKoc-1 (ITKoc-1.1))

Tema 2. Knaccudmuka-
LIHA INEKTPOTEpPMHYE-
CKHMX YCTaHOBOK

Knaccugukauus 3nekTpoTepMHYECKHMX YCTAHOBOK: MO cnocoby
NpEBpaLIEHHs JNEKTPHYECKON IHEPrHH B TETUIOBYIO; MO PoAy
TOKa; NO 4acTOTe TOKA; M0 BUAY HarpeBa: NPSMOro Harpesa,
KOCBEHHOrO HarpeBa; no paboueii TeMnepaType: HH3KOTeMne-
paTypHbie, CpeIHETEMNEPATYPHbIE, BbICOKOTEMIIEPATYPHBIE, MO
TEXHONOTHYECKOMY Ha3HAYEHHUIO: YHHBEPCAIbHBIE, CIECUHANb-
Hple  ((YK-1(YK-1.1), MKoc-1 (ITKoc-1.1))

Painen 2 «OCHOBHBIC MOJIOKEHHS PACYHETA MIEKTPOHATPEBATEIbHBX YCTAHOBOK»
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Haimanue paigena,
Tembl

HaumeHoBaune ncnonsiyemnix
AKTHBHbLIX H HHTEPAKTHBHBIX 06PaIGBATENLHRIX TEXHONOTHI

Tema 1. OcHoBHbIE NO-
MOXEHHA PacueTa eK-
TPOHArpeBaTebHbIX
YCTaHOBOK

Tennoso# pac4eT JneKTPOHArpeBaTeNbHbIX YCTaHOBOK Y pas-
HeHHe TeruoBoro 6ananca. Bui6op Tennousonaunn. OcobenHo-
CTH TEMNOOTAAYH HarpeBaTens

((YK-1 (YK-1.1), MKoc-1 (IKoc-1.1))

Painen 3 «flpamoii Harpes conpoTHBNEHHEM. INEKTPOKOHTAKTHIIH Harper. BeiGop uc-

TOYHHKA NHTAHHUA INEKTPOKO

HTAKTHOr0 Harpera»

4.

Tema 1. Cnoco6bl 3nek-
TPHHECKOTO Harpesa co-
NPOTHBNEHHEM. DNEK-
TpHYECKOE CONPOTHBINE-
HHE NMPOBOAHHKOB

du3MyecKas CyUIHOCTh 3IEKTPOHArpeBa COMPOTHBEHHEM. 3a-
kOH [lxoyns-Jlenua. [lpamo#t Harpes conpotusnexuem. Koc-
BEHHbBIH HarpeB CONPOTHBIEHHEM. JNEKTPHYECKOE CONPOTHBIIE-
HHE NPOBOAHHKOB. [1neHOYHbIE INEeKTpOHarpesaTenu

(YK-1 (YK-1.1), MKoc-1 (IMKoc-1.1))

Tema 2. DnekTPOKOH-
TaKTHbIH Harpes Buibop
HCTOYHHKA NHTAHHUA

INEKTPOKOHTAKTHOI0

| Harpesa

Cxema yCTaHOBKH L1 JJIEKTPOKOHTAKTHOrO Harpesa. PacueT u
BbIGOp HArpeBaTENBbHbLIX TPaHC(HOPMATOPOB. DNEKTPOKOHTAKT-
Has capka. ToueuHas cBapka. PonukoBas (LIOBHas) cBapka.
Bb160p HCTOUHNKOB MUTAHHA 3NIEKTPOKOHTAKTHOrO Harpesa.
Henocratku u npeMMylIecTBa 3N1€KTPOKOHTAKTHORO Harpesa
((YK-1 (YK-1.1), MKoc-1 (IMKoc-1.1))

Painen 4 «nexTpoanslii Har

peB. PacueT 31eKTpPoaHbLIX HATrpeBaTeNbHBIX yCTpoiicTB. Oco-

OeHHOCTH JKCNJYATAUHH INEKTPOAHBIX sononarpcnarmcﬁ»

6. [Fema . BnekTpoaHbIi DnekTpoaHbIi Harpes. MaTepuansi 31eKTpoIoB
HarpeB. Marepuanst ((YK-1 (YK-1.1), [MKoc-1 (INMKoc-1.1))
JNEKTPOAOB

7. |Tema 2. Pacuer 3nex-

TPOHBIX HarpeBaTeNb-
HbIx ycTpoiicTe. Oco-
6GEHHOCTH JKCMyaTaunuH
INEKTPOLHLIX BONOHA-
rpesarenen

Oco6eHHOCTH JKCNYaTalHK SMEKTPOAHBIX BOAOHArpeBaTENEl.
Pacuer 31eKTpoaHbIX HarpeBaTenbHbIX YCTPOIiCTB. B3aumoceaib
HaYaNbHOM. CPEAHER U KOHEYHOH MOLIHOCTH INEKTPOAHOIO BO-
JIOHarpesarens

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

Pazpen S «KocBennniii anekrponarpes conporupiennem. TpeGoBanus k MaTepuanam u
KOHCTPYKUHH HAarpeBaTelbHbIX 3J1EMEHTOB»

8.

Tema 1. KocBeHHbI#A
JNIEKTPOHArpeB COnpo-
TUBEHHEM. TpeboBanus
K MaTep1anam M KOHCT-
PYKLIHH Harpesareb-
HbIX JneMeHToB. Tpy6-
4aTble INEKTPHYECKHE
HarpeBare/ix

TpeGoBanus k BLIGOpY MaTepuana. Tpy6uaTbie 3neKTpHUECKHE
Harpesatenu (TOHb1). DnexTpuueckuii M KOHCTPYKTUBHBIN pac-
4ETbI HArPEBATENbHbLIX 3IEMEHTOB

((YK-1 (YK-1.1), MKoc-1 (MKoc-1.1))

Tema 2. OcobeHHoCTH
pacyeTa CTanbHbIX Ha-
rpesareneit. Pacuer ycr-
POMACTB Ha 6a3e HarpeBa-
TENbHBIX MPOBOAOB H
kabenei

DNEeKTPOTEPMHHYECKHE YCTAHOBKH Harpesa  cyiuku B A[1K. Bbi-
TOBbIE JIEKTPOHAIPEBATENH. DNEKTPOHArpeBaTeNbHbIE NPOBOAA
1 kabenu. Pacyer ycTpoficTs Ha 6a3e HarpeBaTebHbIX NPOBO-
noB H kabeneit

((YK-1 (YK-1.1), MKoc-1 (ITKoc-1.1))

Paznen 6. «nexrpoanyrosoii Harpes. CBOHCTBA H XAPaKTEPHCTHKH 31eKTPHYCCKO#H AyTH.

Pex

HMbl CBADKH H paﬁora HCTOYHHKOB MHTAHHRA caapo'moﬁ AYTH»

10

Tema 1. Dnexrpoayro-
BOH Harpe. CBOHCTBa 1
XapaKTCPHCTHKH eK-
TPHYECKOH NYTH

Ycnosus obecneyenus myrooro paspaga. Peryauposanue Toka
CBapOYHO# Ayru
((YK-1 (YK-1.1), [TKoc-1 (MKoc-1.1))

11

[ema 2. Pexxumbl cBapkH

Buas! 31€KTPOCBApKH M HX NPHHUMIHAIBLHOE pasanuue. Jlyro-

Ne Haieauue paigena,
n/n TeMbl

HaumeHoBaHME HCNONBL3YEMBIX
AKTHBHBIX H HHTEPAKTHBHKX 06pa30BATENLHBIX TEXHOIOTHH

H paboTa MCTOYHHKOB Bas CBApKa KaK cnocob coeAHHEHHA Pa3NH4HbIX METANIOB H
MUTAHHA CBAPOYHOI Ny- | CMIABOB. JNEKTPHUYECKHE CXEMbl HCTOYHMKOB MUTAHHA CBapOY-
rH l HbIX arperaToB MOCTOAHHOTO M NepeMEHHOro Toka. Cnoco6s!
peryJIHpOBaHHA CBAPO4HON AyrH
I ((YK-1 (YK-1.1), MKoc-1 (ITKoc-1.1))
Pa3nen 7 «MuaykuHoHHbIH HarpeB. OCHOBHbIE XapaKTEPHCTHKH HHAYKTOPa. BuiGop uc-
TOYHHKA NHTAHHA»

12 | Tema 1. UnaykuuoH- ‘ Du3n4ecKas OCHOBA HHAYKLIMOHHOIO HarpeBa. 3akOH JMEKTPO-
Hblit HarpeB. OCHOBHbIE | MarHMTHOM MHAYKUMH Dapanes-Makcsenna 1 3akoH Jpxoyns-
XapakTepUCTHKK MHAYK- | Jlenua. KOHCTpykuua uHaykTOpa. Mcnonb3oBaHHe HHAYKLHOH-
Topa HOro Harpesa neranei B AIK

((YK-1 (YK-1.1), MKoc-1 ([TKoc-1.1)) o ]

| McTOUHMKHM NMHUTaHMA yCTAHOBOK MHAYKUMOHHOTO JNEKTpHUE-
ckoro HarpeBa. CoBpeMeHHbIE HCTOYHHKH MUTAHHA HHAYKLIH-

| OHHBIX YCTaHOBOK. [eHepaTopbl HHAYKLIMOHHBIX TOKOB. Dnek-
TPHYECKas CXeMa reHepaTopa HHAYKLHOHHOTO Harpesa

| ((YK-1 (YK-1.1), MKoc-1 ([MKoc-1.1))

13 | Tema 2. Buibop uctou-
HHKOB NMHTaHHA HHOYK-
UMOHHOTO Harpeaa

Paznen 8 «/IudnekTpuyeckuii Harpes. TepmModaeKTpHYECKHA HATPEB H OXJIaXKAEHHE»

14 | Tema 1. OcHoBbl aH- CBY HarpeBatenbHble YCTAHOBKH. TEPMOINEKTPHUECKHE TEMIO-
INEKTPHYECKOTO HArpe- | BbIE HACOCHI
Ba U ero ocobennoct | ((YK-1 (YK-1.1), MKoc- 1 (TMKoc-1.1))

15 | Tema 2. TepmodnekTpu- | Tepmo3dnexTpuueckue aBnexus. TepModnexTpHueckue 3hdexTsl
4eCKHi Harpes u oxna- | 3eebeka, [enbTbe M TomcoHa. du3HUeCcKHe OCHOBbI TEPMOINEK-
*AeHHE | TPUHECKOrO HArpeBa M OXNAXKICHHS. Tepmo3/IC. PaboTa Ten-
noBoro Hacoca. O61acTH NPUMEHEHHS TEPMOIIEKTPHUECKOTO
HarpeBa H OXJaXACHHUS

((YK-1 (YK-1.1), MKoc-1 (ITKoc-1.1))

5. O6pa3oBaTenbHble TEXHOJOTHH

B npouecce npenonasaH1s NPUMEHSETCS, B OCHOBHOM, TpaAHLUMOHHas (00b-
SACHUTENBHO-ULTIOCTPAaTUBHAA) TeXHONOrUs o0yueHus. CornacHo yueOHOMY nnaHy u
rpapuky yuebHOro nnaHa Ans opraHu3aLUMH NPoLecca OCBOEHHUS CTYAEHTAMH OUCLIH-
NAXHBI «DNEKTPOHArpeB MaTEPHANIOB» MCMONBL3YIOTCA Ceaytoule GopMbl TEOPETH-
4ECKOrO M NPaKTHUYeCKOro 00y4YeHHs, COOTBETCTBYIOLUHE TPAAMLIHOHHO#H (0OBACHH-
TeNbHO-HITIOCTPAaTUBHON ) TEXHOIOTHH:

— OCHOBHble ()OPMbI TEOPETHUECKOr0 OOYYeHHA: JIEKUHMH, WHAMBUAYATbHbIE
KOHCYJIbTaLlHH;

— OCHOBHbIE (OpPMbI MPAKTHYECKOTO OOYUEHHA: NPAKTHUECKHE 3aHATHS,

— IOMNONHHUTENbHbIE GOPMBI OPraHU3aLMHK 00yYEeHHUs: CAMOCTOsATENbHAs paboTa
CTYI€HTOB.

— uudpoBbie TexHonoruu (npobnemHoe oOyuyeHue, HHOOPMALMOHHO-
KOMMYHHKALHOHHAA TEXHOJOrHus, npoekTHoe oOyuenue, Microsoft Word, Microsoft
Excel, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom).

Kpome 3T0ro, npu npoBeaeHHH 3aHATH NPEAYCMOTPEHO MUCMOb30BAHUE CO-
BPEMEHHBIX METOOB 00Y4eHHs, yKa3aHHbIX B Tabnuue 6.
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Tabnunua 6

ﬂpumeueuue AKTHBHbIX H HHTEPAKTHBHbIX oﬁpasona"re.nbuux TeXHOJ10rMH

Ne Tema n popma 3aHATHA HanMeHoBaHHe HCMONB3YEMbIX AKTHBHbIX H HHTEpaK-
n/n THBHBIX 06pa30BaTeIbHbIX TEXHONOIHi
(popm obvuerns)

HarpeBaTeNnbHbIX NPOBOAOB 3anay B yCNOBHAX OrPaHHUYEHHA BpCMCHM)

W kabenen

12. | Pacuer ucrounuxos nuta- | 13 | TexHONOrua KOHTEKCTHOro 06y4YeHHs (peLeHre THNOBLIX
HHS INEKTPOAYrOBOroO Ha- 3anay B yCNOBHAX  OTNPaHHYEHHUS BPEMEHH)

peéBa I R B o -

Ne Tema u popma 3aHATHSA HaumeHoBaHHE HCNOABL3YEMBIX AKTHBHLIX H HHTEPAK-
n/n THBHBLIX 00pa30BaTeNLHBLIX TEXHONOIHI
(¢popm obyuenus)

1. | O6wue Bonpocski InekTpo- | J1 | MHGOPMAUMOHHO-KOMMYHHKALHOHHAA TEXHONOrUS
TEXHONOrHH W €€ NpUMe- (MynbTHMENHA-Npe3EHTaLHS )

HEHHUE B CENbCKOXO3INNCT- Power Point
BEHHOM NPOH3BOACTBE
Jlunamuka HarpeBa. Knac-
cHUduKauus InNeKTpoTep-
MHYECKMX YCTaHOBOK

2. | OcHOBHbIE NONOXEHHA JI | HH$popMaLHOHHO-KOMMYHHKAUHOHHAS TEXHONOMHA
pacuera 3eKTpoHarpeBa- (MynAbTUMEHA-NPE3EHTALHA)
TENbHbIX YCTaHOBOK Power Point

3. | [pamoit narpes conpotue- | JI | UHPOPMALHOHHO-KOMMYHHKALMOHHASR TEXHONOMHS
nennem. Cnocolbl dnex- (MyNbTHME IHa-NPE3EHTALIHA )
TPHYECKOrO Harpesa co- Power Point
NPOTHBNEHHEM

4. | DNeKTpOAHbIA Harpes. JI | Texuonorus npo6nemHoro o6yuenus
Martepuansi 3neKTPOaOB. (nexuHA-BU3yanH3aLMA)

PacueT 3nekTpo,1HbIX Ha-
rpeBaTeNkHbIX YCTPONCTB.
OcobenHocTu 3kcnnyara-
UMH INEKTPOIHbLIX BOAOHA-
rpeBaTenen.

S | DnekTpoayroBoi Harpes. JI | MHdOopMaLIHOHHO-KOMM yHHKAUHOHHAS TCXHONOTHS

CBoO#CTBa ¥ XapakTepH- (MyNbTHMEAHA-NPE3EHTALIHA)

CTHKH JNEKTPHYECKOH AYy- Power Point

ru. Pexxumbl cBapku u pa- JleMoHCTpauns ¢unbMa 06 3MEKTPOAVIOROM HarpeBe
60Ta HCTOYHMKOB NUTAHHUA

CBApO4HON AyrH

6. | MHAYKUMOHHbIA Harpes. JI | Texnonorus npo6nemHoro obyuenus
OCHOBHblE XapaKTEpUCTH- (NeKUuHA-BU3yanu3aums)

KH HHAYKTOpa. Bb160p HC-
TOYHHKA MUTAHNS UHAYK-
LINOHHOrO Harpesa.

7. | OAuanextpuueckuit Harpes. | J1 | TexHonorus npo6nemHoro obyuenus (nekuus-6ecena)
TepMo3nexTpHueckHii Ha- Mentimeter
TPEB H OXAXKACHHE ..

8. | Pewenwue 3anay no onpene- | 13 | TexHONOrHA KOHTEKCTHOrO 06Y4€EHUS (peLEHHE THIOBLIX
JIEHHIO NapamMeTpPOB Jne- 3a1a4 B YCNIOBHUAX  OrPAHHYEHHA BPEMEHH)
MEHTHBIX HarpeBaresei

9. | Pewenue 3anau no onpene- | [13 | TeXHONOrUs KOHTEKCTHOrO OGy4EHHS (pellEHHE THIOBbIX
JIEHHIO NapameTpoB JJeK- 3a7a4 B YCIOBHAX  OrPaHHYEHHA BPEMEHH)
TPOKOHTAKTHbIX Harpesare-
nen

10. | PacueTt IneKTpoAHbIX Ha- M3 | TexHONOrHA KOHTEKCTHOrO 06y4eHUs (peleHHe TUNOBBIX
IPEBATENbHbIX YCTPOHCTB. 3a1a4 B YCIOBHAX  OTPaHMYEHHA BPEMEHH)
Peuenue 3anau no onpene-

JIEHHIO NapaMeTPOB BOJOHA-
rpesarenci
11. | Pacuer ycrpoiicts Ha 6a3e | [13 | TexHONOrus KOHTEKCTHOTO OGY4EHHA (PELIEHHE THMOBBIX
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6. Tekywuni KOHTPOIb yCNeBaeMOCTH H MPOMENKYTOUHAS aTTECTAUHA MO HTOram
0CBOEHHS IHMCUMILIHHDI

[pu u3yyeHun paznenoB OUCUMNAHHBI « DNEKTPOHArpeB MaTEpUANOB» B Teue-
HHME CEMECTPA UCMOJB3YIOTCA ClIEAYIOLLHE BUAbI KOHTPOAS:
- TEKYLUHUH,
- NPOMEXYTOUHDIN.

Texkywnit KOHTPONb 3HAHUI NpeanonaraeT nocelleHHe JeKLUHit, BONpocs! K
YCTHOMY ONpPOCY CTYJ€HTOB Ha NPAKTHYECKUX 3AHATHSAX, BONPOCHI K AUCKYCCHH, Bbl-
nonHeHue obyyaroLe-IMarHoCTHYECKUX TECTOB B OHJIAH peXUMe —
https://sdo.timacad.ru/course/view.php?id=1227 na nnargpopme Moodl, pelsenus Tu-
MOBbIX 33134, B TOM YHCAE B YCIOBUAX OFPAHHUUEHHR BPEMEHH, BbIMOTHEHHE KOH-
TPONbHOI paboThbi.

[TpomekyTOUHBbIH KOHTPO/Ib 3HAHHUH: 3aY4eT.

6.1. Tunossie KOHTPOJIbHbIE 3a1aHHA HJIH HHbIE MaTepHaJibl, HeoOxoaumbIe
AJIA OUEHKH 3HAHMMN, ymeum‘i U HABbIKOB H (MJ'IM) ONbITa N€ATEJbHOCTH

1) Tpu u3yuyeHUH AUCUMMAKHHBI «DNEKTPOHArpeB MaTEpPUAOBY Y4YeOHbIM MAaHOM
NpeayCMOTPEHO  BbINONHEHWE KOHTPOAbHOM paboTbl. 3amauyei  BbIMOMHEHHS
KOHTPONbHOW paboThl SBNSETCS 3aKpenieHHe TEOPETHYECKMX 3HaHMH MO Kypcy,
pa3BHTHE HaBbIKOB CAMOCTOSATENbHOMH PaboThI.
3anayeit KOHTPONbLHOH paboThbl ABAKETCA 3aKpeNJeHHE TEOPETHYECKHX 3HAHHIA
0 Kypcy; OCBOEHHE METOJIOB pacyeTa M BbIOOpa HarpeBaTeNbHbIX 3MEKTPOYCTaHOBOK;
pa3BMTHE HAaBbLIKOB CAMOCTOATENbHOW paboThbl, @ TAKXKE HABLIKOB MOMCKA (MPUMEHSAS
JNEKTPOHHbIE ~ cHcTeMbl  nouMcka  naHHbix:  Google, Yandex, elibrary.ru,
cyberleninka.ru), ananu3a u npeacraBneHus HHGOPMaLUMUHK B paznnuHbiXx GopMax: Tpa-
IHUUHOHHOMN (6YMOXKHbI HOCHTENb) U LMGPOBOH (3NEKTPOHHBIE HOCHTENH).
KoHTponbHas pabora — camocrosTesnibHas paboTa CTydeHTa, OCHOBaHHas Ha
M3yUYEHHH JIMTEPATYPHBIX U MHBIX HCTOYHHUKAX HHPOPMALIMH MO 3aTaHHOM TeMe.
Odopmnsercs kOHTponbHas paboTa B TekcTOBOM penakrope Microsoft Word u
Microsoft Excel nns cocraBnenus Tabnuu, QMarpaMM M BbIYMCIIEHHUS MPOCTHIX M
CITOXKHBIX GYHKLUHIA.
B KkOHLIE KOHTPONbHOM paboTbl HEOOXOAMMO AaTh NepeveHb UCMOJb30BAHHOM JH-

TepaTypbl.
[TpuMepHbie TEMbl KOHTPONILHON PaboThI:
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1. Pacuet MOWHOCTH anexTpokanopudepa U BbIGOP 3NeKTPOABHIaTENS M1 NPHUBO-
[la BEHTHJATOpA.
2. PacueTr MOLLHOCTH 3/1HETPOOOOrpeBaEMOoro nona >KMBOTHOBOAYECKOrO MOMeLLe-
HHA.
. Pacuer MowHOCTH 31ekTPOO6OrpeBaeMoro nona B CBHHapHUKE-MaTOUHHKE.
4. PacueT MOWWHOCTH NOYBEHHOrO 3MiekTpooborpesarens Ha 6aze HarpeBaTENLHOrO
nposoja.

w

3anaHue K KOHTPO/IbHOMH paboTe BbINAETCA KDKAOMY CTYAEHTY MHAMBHAYANbHO
(no BapuaHTam).

2) [puMep TecTOBOro 3amaHus AN TEKYLUEro KOHTPONs 3HaHHMi obyuarowuxcs (B
OHnaiiH pexume — https://sdo.timacad.ru/course/view.php?id=1227 na nnatdopme
Moodl):

Mo pazneny 5 «KocBeHHbIi InekTpoHarpes conpoTtuaieHueM. TpeboBaHHa k MaTe-
pHanaM U KOHCTPYKLMA HarpeBaTeNbHbIX 37IEMEHTOB»

Teme 1. KocBeHHBIN 3nexTpoHarpes conpoTuBaeHuem. TpeboBaHus k Matepuanam
KOHCTPYKUMS HarpeBaTe/ibHbIX 31eMeHTOB. Tpy6uarbie 3nekTpu4eckue HarpesaTenu
[lpakTnueckoe 3aHsTre No 8. OO0CHOBBIBaIOLLKE pacyeThl Ans BLIGOPA 31€KTPOKaNo-
pndepHOit YCTaHOBKH.

Tect Ne | (BapuaHTt Ne 1)
1. Kako# cnocob HarpeBa npumeHsIoT B 3nekTpokanopupepax tuna COOLL?
1) MHAy KUMOHHBIiA.
2) n3neKTpHYECKHH.
3) KocBeHHbIi#i HarpeB cONpoTHBNEHHEM.
4) Ipsamoii HarpeB CONPOTHBIIEHHEM.

2. Yro sBnseTCS NPUYHHOMN BbIXOAA H3 CTPOS INEKTPOKANOPHU(EPHOIl yCTAaHOBKH NpH
OCTaHOBKE BEHTHIATOpA?

1) YBenuuenue tennooraaun TIH.

2) KopoTkoe 3aMbikaHue.

3) YMeHblueHHe Tennootaauu TOH.

4) Ysennuenue norpebnsieMoi MOLLHOCTH.

3. C kako# uensto TOHbI An 3neKTpokanopHepoB BLIMOAHAIOT C ATIOMMHHEBBIM
opebpennem?

1) Ins yBeNIM4EHHS MEXAHUUYECKOH NPOYHOCTH.

2) [ins CHWXXEHHUA TEMMEPATYpbl MOBEPXHOCTH.

3) Ons nosuiwenns KII.

4) [ins yBeAHUYEHHSA TEMIOOTAAYH.

4. U3 kakoro matepuana H3rotosasioT cnupand TOH?
1) Bonbdpam.
2) Hukennxa.
3) MaHraHuHa.
4) Huxpoma
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5. Kako#i U3 nepeyncneHHbIX MaTepHANOB UCMONb3YETCA B KAYECTBE HAMONHHUTENS B
T3Hax?

1) ®apdop.

2) Cniona.

3) CTek/10BONOKHO.

4) OkuCb MarHus.
6. Uto o3HauatoT undpst 1 6ykBbl, OTMEUEHHbBIE 3BE310YKAMH, B YCIOBHOM 0003Ha-
yeHuu ** ** ***x T3H-25A10/0,5P220:

1) HapyHblit anameTp, AMHA KOHTAKTHOIO CTEPXKHS, pa3BepHyTas anuHa TOHa,
ycnoBHoe 0603Ha4Y€HHEe HarpeBacMoii cpelbl M MaTepuana 000I04KH.

2) HapyxHblii nnameTp, pa3BepHyTas ANMHA, HOMHHAIbHAsA MOLLHOCTb, HOMH-
HaNbHOE HarpsXEHHE.

3) Pa3sepHyTas AnHHa, HAPYXHBIA AMaMeTP, HOMHHANbHAA MOLUHOCTb, YCJIOBHOE
0603HaYeHHe HarpeBaeMoii cpelibl M MaTeprana 060JOYKH.

4) HoMnHanbHas MOLIHOCTb, pa3BepHyTas IUIMHA, HapYXHbli avametp TOHa, yc-
NoBHOE 0603HaYEHHE ATHHBI KOHTAKTHOTO CTEPXKHA.

7. IlonycTumas Temnepatypa okpy»katoulero Bo3ayxa TOH B anextpokanopudepe:
1) 180°C.
2) 600°C.
3) 100°C.
4) 300°C.

8. Nuamerp nposonoku B TOH:
1) 10 mm.
2) 8.2 ..9Mm.
3) HeorpaHnueHHbIi.
4)0,25...1,6 Mm.

9. KakoB cpok cnyx6st TOHos?
1) do 100 Teic. yacos.
2) Jo 50 Tbic. yacos.
3) Ho 20 Tbic. yacos.
4) Jo 10 Tbic. yacos.

10. Kakosa MakcumansHas imHa TOHa?
1) 2m.
2) 6Mm.
3) 10m.
4) Sm.

3) INpumep nepeuHs BOMPOCOB IS YCTHOTO ONPOCa CTYAEHTOB [UIS TEKYLUErOo KOH-
TPOJA 3HAHHH, 0OYUaIOLUKXCA:

Mo pa3neny 3 «[1pamoii HarpeB cCONPOTHBAEHHEM. DNIEKTPOKOHTAKTHbIA Harpes. Bbi-
60p HCTOYHHKA MUTAHHUS 3NEKTPOKOHTAKTHOIO HarpeBa»
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Teme 2. DeKTPOKOHTAKTHbIH HarpeB. BbIGOp HCTOUHKKA NUTAHHSA 3NEKTPOKOHTAKT-
HOTrO Harpesa
[Tpaktuueckoe 3aHsTHEe Ne S . BbiGop HCTOUHMKA NUTAHUA 371EKTPOKOHTAKTHOrO Ha-
rpesa.
Bonpocet ans yctHoro onpoca
1. TlepeyncanTe OCHOBHbIE NPHHUMIMHANBHbIE OTAHYHS MPAMOrO U KOCBEHHOTO
cnocoboB 3€KTpOHarpesa.
2. B kakux o6nacTsax cenbCKoX03aHCTBEHHOrO MPOM3BOACTBA HCMONL3YETCS
NpsMOH METO/ HarpeBa pa3NH4HbIX MaTepHanos?
3. B uem 3akmoyaeTcs GU3MUECKAn CYLUHOCTh 3/1EKTPOHArpeBa MaTepPHaoB Me-
TONIOM COMPOTHBJIEHHSA H KAKHE OH UMEET OCOOEHHOCTH U NpeuMyLLecTBa?
4. Ha3oBHTe OCHOBHbIE MapaMETPbl PEXXHMOB MPH Harpese META1IO0B METOAOM
COMpPOTHBIIEHHS.
5. OxapakTepu3yiiTe METOAMKY pacieTa HCTOYHHKA MUTAHHMS SNEKTPOKOHTAKT-
HOro Harpesa.
6. Hazosure napameTpbl HCTOYHWUKOB MUTAHUA YCTAHOBOK 3N€KTPOKOHTAKTHO-
ro Harpesa.
7. Hanuwnte dopmyny onpeneneHus noae3Hoi MOWHOCTH HCTOUHHUKA NMHUTa-
HHA YCTAHOBOK 3JIEKTPOKOHTAKTHOIO Harpesa.
8. Hanuwwure popmyny onpeneneHus obuieit MOIHOCTH MCTOYHMUKA MUTAHHA
YCTAaHOBOK 3/IEKTPOKOHTAKTHOTO Harpesa.
9. HanuwnuTe dopMyiy onpeeneHusa CpeaHero 3HaueHs BTOPUUHOTO Hanps-
MEHWUA HCTOYHHMKA MUTAHUS 32 BpEMsA Harpesa.
10. Kak onpenenstorcs MOLHOCTb YCTAHOBKH /111 Harpesa METa/LIOB MO METO-
Ny CONPOTHUB/IEHHUS U BpeMA Harpesa?
11. Kak onpenenuTs NPOAOIKUTENLHOCTD BKJIKOYEHHUSA HCTOYHHUKA MUTAHHUS
INEKTPOKOHTAKTHOrO Harpea?
12. Kak u3meHs0TCs 3HaueHus Tepmuueckoro KT ot reomeTpuyeckux pas-
MEpOB HarpeBaeMoii 3aroToBkH?
13. Kak 3aBMCHT cpeaHee 3HaueHHe BTOPUYHOTO HANpAXKEHHUS! MCTOYHHKA MH-
TaHWsA 3a BPEMs Harpesa OT pa3MEPOB 3arOTOBKH H BpeMEHH ee Harpesa?
14. HazoBuTe OCHOBHbIE 061aCTH NMPUMEHEHHS 3EKTPOKOHTAKTHOTO HarpeBa.

4) [pumep THNOBBIX 3ana4 AA TEKYIUIErO KOHTPONA 3HaHMI 0By UaKOLMUXCS (pelueHne
3anay Ha [1K B pexuMe orpaHHueHHUs BpeMeHHU):

[lo pasneny 4 «OnexTpoaHbii Harpes. PacueT 3nekTpoaHbIX HAarpeBaTenbHbIX YCT-
poiictB. OCOOEHHOCTH IKCILTyaTaLlMK NEKTPOAHBIX BOJOHArpeBaTeNnei»

Teme 2. Pacuer 3/1€KTPOAHBIX HAarpeBaTeNbHbIX yCTpoicTB. OcoBEeHHOCTH IKCnITyaTa-
UMM 3NEKTPOAHBIX BOAOHArpeBarenen

[lpaktuueckoe 3aHaTne No 7. PacueT 31€KTPOAHBIX HArpeBaTeNbHbIX YCTpOiCTB. Pe-
WEHHe 3aJay Mo ONpeeNeHHIO NapaMETPOB BOAOHArPEBATENEN.

3apaua 1. Kak M3MEHHMTCA MOLUHOCTb HEMPOTOYHOTO 3/1EKTPOAHOIO BOJOHArpeBaTe-
ns1, eci pabouyo Niotwank MMEKTPOAOB YBEAUYUTD B 2 pa3a?

3apaua 2. Kak W3MEHHUTCA MOLUHOCTb HEMPOTOYHOTO 3JIEKTPOAHONO BOJAOHArpeBare-
N5, €CJIM MEXINEKTPOAHOE PAaCCTOSIHHE YMEHbLINTD B 2 pa3a?
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3anauya 3. OnpenenuTe MOLUHOCTb 3JIEKTPOAHOrO HEMPOTOYHOTO 3MEKTPOBOAOHArpe-
Barens npu temnepatype T=100 °C, ecau npu T=20 °C oHa cocrasnser P=20 kBrT.

5) INepeueHb BONPOCOB, BLIHOCHMbIX Ha MPOMEXYTOUYHYIO aTTECTALMIO (3a4eT):

1.Cenbckoe x038HCTBO Kak cdepa MCMONB3OBAHUA INEKTPOHArpeBaTe/IbHbIX Mare-
pHanos.

2.TexHONOrH4eCKHUE BO3AEHCTBHUSA B CENbCKOXO3AHCTBEHHOM MPOM3BOACTBE.

3. O6bem 3MeKTpHUYECKOi 3IHEpruM B dJHepreTHyeckom OanaHce cenbCKOro Xo3sii-
cTBa.

4.06wme noHaTHs 06 IneKTpoHarpese MaTepHaoB.

5.06uu1e NOHATHS IIEKTPOTEPMUH.

6.Knaccudukaumns anekTporepMHIecHX yCTaHOBOK.

7.0cHoBHble cnocobbI Mpeobpa3oBaHMs INEKTPOIHEPTHH B APYrHe BHAbI
8.0co6eHHOCTH 3/1EKTPOKOHTAKTHOrO HarpeBsa.

9.Pacuer ycTaHOBOK 3/1€NEKTPOKOHTAKTHOTO Harpesa.

10.0co6eHHOCTH 31EKTPOAHOrO Harpesa.

11.2neKTpoaHblE CHCTEMbI H CXEMbl MX 3aMELLEHHA.

12.PacueT 31eKTPOAHBIX HAarpesaTenei MEPUOAUYECKOro NENHCTBHUA C MIOCKUMH
3MEKTPOAAMH.

13 PacueT 3neKTPOAHBIX HarpeBaTenei MEPUOAMYECKOrO AEHCTBMS C KOAKCHaNb-
HbIMM 3/IEKTPOAAMH.

14.PacueT 3neKTpOAHBIX HarpeBaTeNeil HEMPEpPbLIBHOrO NEACTBHS C MIOCKUMH f1€K-
TpPOAaMH.

15.PacueTt 3neKTpOAHBIX HarpeBaTesneil HEMpepbIBHOrO AEHCTBUA C KOAKCHATBbHBIMH
3NEKTPOAAMH.

16.PerynnpoBaHie MOLUHOCTH 3/1IEKTPOHArpeBaTesieit Npu 31eKTPOAHOM Harpese.
17.KocBeHHbIH HarpeB METOLOM COMPOTHBIEHMA W TpeOOBaHHUA K MaTepuany Ha-
rpeBaTeibHbIX 3NEMEHTOB.

18.KoHCTpYKUMH HarpeBaTeNbHbIX JIEMEHTOB.

19.Cnocobbl TENNOOTAAYH OT HarpeBaTENbHbIX 3/IEMEHTOB.

20.PacueTt HarpeBaTe/IbHbIX 3IEMEHTOB MO NOBEPXHOCTHON MOLUHOCTH.

21.Pacuer HarpeBaTeNbHbIX 3N1€MEHTOB N0 paboyeMy TOKYy M pacueTHOW Temmnepa-
Type.

22.PerynupoBaHue MOLUHOCTH NPH INEMEHTHOM Harpese.

23.du3nyecKre OCHOBbI HHAYKLIMOHHOTO HarpeBa.

24.Y nenbHas NOBEPXHOCTHAA MOLUHOCTb NPH HHAYKLIMOHHOM Harpese.

25.KTI[1 cucTeMbl «<HHAYKTOp — AETaNb» MPH HHAYKUHOHHOM Harpese.
26.Ko3ppruneHT MOLLHOCTH NPH HHAYKLIMOHHOM Harpese.

27.Bbi6op 4acTOThl MPH HHAYKUHMOHHOM Harpese.

28.PexxuMbl HHAYKLIMOHHOTO Harpesa.

29.du3nyeckre OCHOBBI AHANEKTPHYECKOrO Harpesa.

30.Pacuet napameTpoB AHINEKTPHUECKOTO HarpeBaTes.

31.du3nyeckre OCHOBBI EKTPOAYrOBOrO HarpeBa M CTaTHYecKas BOJbTaMMepHas
XapaKTepUCTHKA NEKTPUUECKOH AyTrH.

32.Y cTOHYHBOCTb FOPEHHS INEKTPHYECKON AYTH.
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33.PerynupoBaHue TOKa EKTPHYECKOMN YT H.

34.0c06€HHOCTH rOpPEHHs INEKTPHUECKON AYrd NEPEMEHHOrO TOKA.
35.TepMoanexTpHuecKHe ABEHHS.

36. INpuHuunel paboThl NOAYNPOBOAHHUKOBOrO TEMJIOBOrO HAacOCa.
37.OHepreTnyeckue Nokasarend nolynpoBOAHHUKOBOrO TEMMOBOrO Hacoca.
38.YcnoBue nony4eHUss MaKCUMAaNbHO#H X0N0A0NPOU3BOAHTENLHOCTH MOYNPOBO-
HMKOBOTO TEMJIOBOro Hacoca.

39.BbiBoa 06LIErO YpaBHEHHS 3EKTPOHArpeBa.

40.0OnpeneneHue MOLHOCTH 3IETPOTEPMUYECKHUX YCTAHOBOK MEPHUOAMYECKOrO NEi-
CTBHS.

41.0npeneneHHe MOLIHOCTH 3/IEKTPOTEPMUYECKHUX YCTAHOBOK HEMPEPLIBHOTO Neii-
CTBHS.

42. PacueT u30nMpyIoLIEH BCTaBKH 1S 31€KTPOAHOrO BOAOHArpeBATENS.

43. Kakossl npeneibl peryHpoBaHHs MOLUHOCTH TPex(a3Horo Harpesarens,
MMEIOLLIErO NO 1BA HArPeBaTENbHBIX 3JIEMEHTA B Kaxa0H (aze?

44. Ot KaKnMX NapaMeTpoB MHAYKTOPA U HAarpeBaeMOM NETAH 3aBUCHT KN
MHAYKLHOHHOro Harpesa?

45. Texnnka 6e30MaCHOCTH MPH IKCMITYaTaLMH MEKTPOAHbIX BOAOHArpeBaTeeil.
46. 3aBUCMMOCTb TEMMEPATYPLI U CKOPOCTH Harpesa OT BPEMEHH NMPH NOCTOAHHON
MOLLHOCTH 3JIEKTPUYECKOrO HarpeBartess.

47. KaxoBbl NpUYMHBI OMPAHMYEHHUS MIOTHOCTH TOKA M HANPAXKEHHOCTH
3/IEKTPUYECKOrO NOMS B INEKTPOAHbIX HarpeBarensx?

48. Bribop MOWHOCTH HCTOUHHKA MUTAHUSA 1S 3EKTPOKOHTAKTHOTO M IyrOBOTO
Harpesa.

49. TpeboBaHus, NPeAbABAIEMbIE K MATEPHANY HATPEBATENLHBIX EMEHTOB.

50. IMNpuHuuns: BbIGOpa HarpeBaTeabHbIX NPOBOAOB M TOHoB.

6.2. OnucaHne noka3saTeieil H KDHTEPHEB KOHTPOA yCNEBAEMOCTH,
ONMMCAaHHe LIKAJ OLeHHBAHHA

Jina oueHKH 3HAHHI, YMEHHi, HaBbIKOB U HOPMUPOBAHHUA KOMMETEHLIMHU MO AUC-
uUMNAHHE «NEKTPOHArpeB MaTepHaoB) NPUMEHAETCA TPAAHLIMOHHAA CHCTEMA KOH-
TPOJA W OUEHKH YCNEBAEMOCTH CTyAeHTOB. KpuTepuu BbiCTaBieHHMA «3aueTa» no
CHCTEME: «3a4eT», KHe3aueT» npeacrasieHsl B Tabnuue 7.

Tabnuua 7
Kpurepun oueHnBanua pelynbTaToB 06yueHun (3auera)

Ouenka KpuTepuu oueHusanus

OueHKy «3a4eT» 3aC/y)KHBACT CTYEHT, OCBOMBLUM 3HAHHS, yMEHHSA, KOMIETEH-

LMH H TEOPETHYECKHUI MaTepHan Ge3 Npo6GenoB; BbIMOJHHBUIMI BCE 3a0aHUA, npe-

«3auer» LyCMOTPEHHBIE YHEGHBIM N1TAHOM Ha BLICOKOM KaY€CTBEHHOM YPOBHE, IPaKTHYE-

CKHE HaBbIKH NPOPECCHOHANLHOTO NPHMEHEHHSA OCBOEHHBIX 3HAHHI CHOPMHUpPOBa-
HBI.

KomneTeHuHH, 3aKpenIEHHbIE 32 UCUKIUIMHOMN, CPOPMHPOBAHDI.

OueHky «HezaueT» 3aCNyXHBAET CTYNEHT, HE OCBOMBILHI 3HAHWS, YMEHHS, KOM-
«He3a4eT» | METCHUMHU M TEOPETHYECKMHA MaTepHan, yueGHblE 3a1aHUS HE BLINOJHMA, MPAKTH-
Y€CKHE HABbIKH He CPOPMHPOBAHBDI.

KomneTeHuHH, 3aKpENIEHHbIE 32 JUCUMILTHHOM, He CHOPMHPOBAHBI.
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7. YuebHo-MeTOAHYeCKOe H HH(POPMALIMOHHOE ofecneyeHHe NUCLMIIHHbI
7.1 OcHoBHas JiMTepaTypa

1. bouman, B.B. CBeToTexHHKa W 31eKTPOTEXHONOTHA [ DneKTPOHHbIA pecypcl:
yueOHoe nocobue / B. B. bouman. — benropoa: benllAY um. B.S. I'opuna,— CI16.:
U3natensctBo «Jlaub», 2016. - 139 c.

Ccblnka Ha nonHblii TekcT: https://e.lanbook.com/book/123351

2. Bopobbés, B.A. DneKkTpoTEXHOJIOrHH B CENLCKOXO3IHCTBEHHOM MPOM3BOA-
ctBe [Tekct]: yyebHoe nocobue / B. A. Bopo6bwés. — Mocksa: TPAHCJIOI, 2018. —
198 c.

3. MomuceeB, A.Il. CBeTOTEXHHKA M 3NEKTPOTEXHONOTUS [DNEKTPOHHBIN pe-
cypc): yuebHoe nocobue / A. I1. Moucees, A. B. Bonruu, JI. A. JIaruna. — Caparos:
Capatosckuit [AY,2017. - 130 c.

Ccbinka Ha nonubiit TekcT: URL: “Ahttps://e.lanbook.com/book/137520

4. CropueBoit B.®. DneKTPOTEXHONOrHH U d1eKTPUUECKHH HarpeB [ DnekTpoH-
Hbit pecypc]: yuebHoe nocobue / B. ®. Ctopuesoii, H. E. Kabaun, 5. C. Yuctosa. —
M.: Konoc-c, 2021. — 281 c.: ectb. — URL: “Ahttps://lib.rucont.ri/efd/787398. - ISBN
978-5-00129-241-8 : b. u. - KHH)XHbIe H30aHMA: 3NEKTPOHHbIA pecypc + yuebHoe no-
cobue.

S. Onaes, U.B., XXusonucues, E.U. Dnektpuueckuii HarpeB: OCHOBbI PHU3UKH
NpoOUECCOB M KOHCTPYKTHBHbIX pacdyeToB [DnekTpoHHbIH pecypc]: yuebHoe nocobue
/U.B. KOnaes, E.1A. Xusonucues.— CI16.: UznarenscTBo «Jlanubn, 2022.— 196 c. —
URL: “Ahttps:/e.lanbook.com/book/212636"A. - [ISBN 978-5-8114-2775-8:
Khura u3 xonnexumnu Jlaub - MHxeHepHO-TEXHHYECKHE HaykH. PekomennoBano YMO
By30B P® no arpouHxeHepHOMY 0Opa3oBaHHIO B kadecTBe yueOHOro mocobus ans
CTYN€HTOB, OCBaWBalOLMX 0Opa3oBaTe/ibHble NpOrpaMMbl GakanaBpHaTa Mo Hamnpas-
NEHHUIO MOArOTOBKH «ATPOMHKEHEPHAY —

Ccbinka Ha nonHbli TekcT: https://e.lanbook.com/book/169058

7.2 lono/iHUTe/IbHASA JIHTEpPaTYpa

. baraes, A.A. DnektporexHonorus [ TekcT]: yuebHoe nocobue ans ctyaeH-
TOB, 00y4arouuxcst mo Hanp. noaroToBku: 660300 -"Arpounxerepusa” u 140200
"DnekTpoanepreruka” u no cneul. 311400 "nekTpudrkauua U aBTOMATH3ALUA Cel.
x03-a" U 10040 "DnextpocHabxenne" / A. A. baraes, A. U. baraes, JI. B. Kyauko-
Ba; AnTalCkuii rocynapcTBeHHbIN arpapHbtii ynuBepcutet (bapHayn). — baphaya: [6.
n.], 2006. - 319 c.

2. bapaHos, JI.A. CerotexHHka u 3nektpotexHonorus [Tekct]: yuebHoe moco-
6ue ans CTyAEHTOB By30B, oOyuatolumxcsa no cneunansHocti 110302 "Dnektpuduka-
uvs ¥ aBroMaTtu3auus cen. xo3-a"/JI.A. bapanos, B.A. 3axapoB. — M.: KonocC,
2006. — 342 c.

3. bawmnos A.M. HuskotemnepatypHblii anektpoHarpes [Tekct]: yue6Hoe no-
cobue / A.M. Baummnos, C.A. Pactumeiunn, C.C. TpyHos, C.A. Eropos, FO.b. Kar-
koB. — M.: ®I'BOY BI1O MI'AY, 2011. - 68 c.
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4. l'azanos, B.C. DnexTpOTEXHONOMUHU 1 31eKTPOOGOPYNOBAHHE B CENLCKOXO3S -
crBeHHoM mnpousBoactBe [Tekct]: c6. Hayu. Tp. / MCX P®, ®IrOY BI1O A3oso-
YepHoMOp. roc. arpoutx. akanemus; [Pen. kon.: B. C. I'azanos (ots. pen.) u ap.]. ~
3epHorpaa: AUTI'AA, Bein. 4., T. 1, 2004. — 120 c.

5. XKusonucues, E.H. DnexTpoTeXHONOrMs W 3NEKTPHYECKOE OCBELUEHHE
[TexcT): yuebHoe nocobue / E.H. Xusonucues, O.A. Kocuupin. — M.: BO «Arpo-
npomu3saar», 1990.— 303 c.

6. Kapacenko, B.A. Dnextpotexnonorus [Tekct): yuebnoe nocobue ans By3os
/B.A. Kapacenko. - M.: Konoc, 1992. - 304 c.

7. Pactumewnn, C.A. Tpynos, C.C. DnextporexHonorus [TekcT]: metomuue-
CKHE yKa3aHMs 118 BbINONHEHUs Kypcosoit pabotel / C.A. Pactumewnn, C.C. Tpy-
HOB. — M.: ®I'OY BI1O MI'AY, 2009.- 18 ¢

8. ®enopenko, B.®. Liudposoe cenbckoe X034/CTBO: COCTOAHHE U MEPCMEKTHBDI
pa3suTus [Tekct]: HayuHoe u3nauue / B.®. denopenko B.®., H.IT. Muwypos, J1.C.
Bynrakun, B.Sl. Tonstankuu, UI. Tonybes — M.: ®I'BHY «PocuHdopmarpoTex».
2019.-314c.

7.3 HopmaTHBHbIe NPaBOBbIe AKTb}

1. TOCT P 50571.14-96 (M3K 364-7-705-84) DnekTpoycTaHOBKH 31aHuii. YacTb
7. TpeboBanus k crieunanbHbiM 31EKTPOyCTaHOBKaM. Pasnen 705 DnekTpoycTaHOBKH
CENbCKOXO3ANCTBEHHBIX W XHBOTHOBOAYECKUX nomeueHuid. [IpuHAT M BBemeH B
newcreue [Tocranosnennem [Noccranaaprta Poccumn ot 24 nekabpsa 1996 r. Ne 683.

2. IpaBuna ycTtpoitcTea 31ekTpoycTaHOBok [TekcT]: Bce meficTsyiowme pasaens
1Y3-6 n [1Y3-7. 6-e u3n. u 7-e u3n. — Hosocubupck: Hopmatuka, 2019. — 462 c.

3. lNpaBuna ycTpoiicTBa 3NMEKTPOYCTaHOBOK [InekTpoHHbIi pecypc]. — Cucrema
«APAHT».

4.TOCT 12.1.019-79. CCBT. DnekrpobezonacHocts. O6wme TpeboBanus.

7.4 MeTonn4eckHe yKa3aHHsl, PeKOMEHIALUNH H APyrHe MaTepHabl K
3aHATHAM

(dopMaMH OpraHuzauMu y4ebHOro npouecca Mo AUCLMIIMHE «DNEKTPOHArpeB
MaTEpHAIOB)» ABNAIOTCA NEKUWH, TIPAKTHYECKUE 3AHATHS, KOHCYJIbTaUHH, CAMOCTOS-
TenbHas paboTa cTyneHToB. JIeKUMH H NPaKTU4ECKHE 3aHATUS NPOBOAATCSA B FPyMMax.
Io KypCy NpenycMOTPEHO BBINONHEHHE KOHTPONLHOMH paboThI.

Ha nekumsax uinaraercs TeOpETHYECKHA MaTepHan, NpaKTHYECKUE 3aHATHS Npo-
BOAATCA INA 3aKPEMIEHHs TEOPETHUECKUX 3HAHMIA.

8. [lepeuens pecypcoB HHGOPMALHOHHO-TE1EKOMMYHMKALIMOHHOIN CeTH
«HHTepHeT», HEOGXOAHMBIX A5l OCBOEHHR AHCUHILIHHbI

B yue6HOM npouecce peKoMeHIyeTCs MCMONb30BaTh CEAYIOLIEE MPOrPaMMHOE
obecneuenune: Mathcad, Matlab, KOMITAC, AutoCad, Microsoft Power Point, Miro,
Kahoot, Mentimeter, Zoom u ap., UHTepHeT, 31eKTPOHHBIE PeCYpChl TEXHHUECKHX
6ubaHOTEK, a Taloke HHTEPHET-PECYPChI:
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1. ®epepanbHbiit nopran «Poccuiickoe obpazoBanue» http://www.edu.rw/ (oT-
KPbITbIi K0oCTYN).
2. http://www.kodges.ru/ (TeKCTbl KHMF MO 3NEKTPOTEXHHUYECKUM AHCLMIUIH-

HaM, B OCHOBHOM, B ¢opmare. pdf ans GecnnatHoro nepekaunBaHMs) (OTKPBITbIA AOC-
Tyn).

3. DnekTpoHHO-6MbnHOTEYHas cucTema JlaHb htips://e.lanbook.com (OTKpbITIF
[OCTYyM).
4. http://www.electrolibrary.info (3nekTpoHHas 3nekTpoTexHuueckas OGubaHO-

Teka) (OTKPBITbIA JOCTYM).
5. http://www.rsl.ru (odHUHaNbHBIH CaliT POCCHICKON rOCyaapcTBeHHON 616-
JIMOTEKH) (OTKPbITBIH AOCTYM).
6. http://www.cnshb.ru/elbib.shtm (3nektpoHHas 6ubnuoreka LIHCXB) (ort-
KpbITbIH AOCTYN).
7. UeHTpanbHas HayuHas 6ubnuorexa um. H.U. XXenesHoBa
www.library.timacad.ru/ (OTKpbITbIH gocTym).

HbIX pecypcos» http://school-collection.edu.rw/ (oTkpbIThI AOCTYN):

8. ®enepanbHoe xpaHunuie «EauHas konnekuus uddpoBbix obpazoBarenb-

— https://psytests.org/iq/shtur/shturA-run.html

— https://portal.timacad.ru

— https://onlinetestpad.com/vmptgicdboani

— https:/www.mentimeter.con/

9. llepevenb nporpammHoro o6ecrneyeHHs H HHGOPMALIHOHHBIX CNPABOYHBIX

CHCTEM
Tabnuua 8
[TepeueHs NnporpaMMHOro obecneyeHHs
Ne HaumeHoBaHuHe HaumeHoBanue Tun ABTOp TFon
n/n| pa3laena yuebHoii nporpaMmbl nporpaMmMabl pa3pabor-
AHCUHNJAHHBbI KH
(moayas)

1. | Paznen 1 «O6wme | Microsoft Word | Opopmurensckas Microsoft 2016
BONPOCHI Microsoft Excel | PacyetHas, coctaBneHHe Microsoft 2016
INEKTPOHArpesa TabnHL M IMArpamMMm
MaTepuanoB u ero Power Point [MpesenTauus Microsoft 2016
NPHMEHEHHE B Mentimeter https://www.mentimeter.com/ 2014
CENbCKOXO3ANCTBEH KOMNBLIOTEPHAR NporpamMma
HOM NpPOHU3BOACTBE. (npunoxeHue) ana o6paTHOH
JlnHamuka Harpesa. CBS3H B PEXHME PeanbHOro
Knaccudukaumns BPEMEHH
INEKTPOTEPMHUUYECKH
X_YCTaHOBOK»

2. | Pazgen 2 Microsoft Word | Odopmurensckas Microsoft 2016
«OCHOBHbIE Microsoft Excel | PacuyerHas, cocraBieHue Microsoft 2016
MONOXKEHHS pacyeTa Tabnuu ¥ aMarpaMm
anextpoHarpeparens | AutoCad Cucrema Autodesc 2020
HbIX YCTaHOBOK» 2BTOMAaTH3HPOBAHHOTO

npoekTupoBanus (CAITP)
Power Point [Ipe3eHTauus Microsoft 2016
Mentimeter https.//www.mentimeter.com/ 2014
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KOMNLIOTEPHAs NporpaMma
(npunoxenue) ana o6parHoi
CBSA3H B PEXKMME PEANLHOTO
BpEMEHH

10. OnucaHHe MaTepHaNLHO-TEXHHUECKOH 6a3bl, HeoOX0AHMON AR
0CyLUeCTRIeHHS 06pa30BaTeNbLHOrO NPoLUEcca No AMCUHIIHHE

Tabnuua 9

CseneHusn 06 06ecrie4eHHOCTH CNEUHAIUIHPOBAHHBLIMUY AYAMTOPHAMM, Ka-
6HHeTamMH, NaGopaTopUAMH

-
HaumenoBaHHe cieuHaNbHbIX MO-
MEUIEHHH U NOMEIEHHH IR CaAMO-
CTOATEILHO# paboTsl (Ne yue6Horo

OCHAa1EHHOCTb CNEUHANLHBIX IIOMELICHHH H MOMe-
WEeHHH A1 CaMOCTOATeNbHOH paboTbi**

Kopnyca, Ne aynHTOpHH)
1

2

Kopnyc Ne 24, ay autopus Ne 306

KoMnbtoTepHblii kiacc Tun 2:
KOMMbIOTEPOB —26 wwiT., npoekTopAcerH6517ST —
| WT., HHTEpaKTHBHas A0CKa — | wr

Pasnen 3 «[lpamoit | Microsoft Word | OdopmuTennckas Microsoft 2016
Harpes Microsofi Excel PacueTHas, cocraBnexue Microsoft 2016
COMPOTHBNEHHEM TabnHu ¥ anarpamMm
OnexTpokoHTakTHbl | AutoCad Cucrema Autodesc 2020
# HarpeB. Bbi6op ABTOMATH3HPOBAHHOIO
HCTOYHHKA NMHUTAHHA npoektHpoBanus (CAIP)
INEKTPOKOHTakTHOT | Power Point MpeseHTauus Microsoft 2016
0 Harpesa» Mentimeter https://www.mentimeter com/ 2014

KOMNbIOTEPHAs NPOrpaMMa

(npunoxenue) ans o6paTHOM

CBA3M B PEXKHME PEANLHOrO

BpEMEHH
Pa3nen 4 «3nex- Microsoft Word | Odopmurensckas Microsoft 2016
TPOAHbBIA Harpes. Microsoft Excel | Pacyernas, cocrasnenue Microsoft 2016
Pacuer anektpon- Tabnuu M aMarpamm
HbIX HarpeBarTenb- AutoCad Cucrema Autodesc 2020
HbIX YCTPOACTB aBTOMAaTH3HPOBAHHOrO
OcobeHHocTH IKe- npoexTHposanus (CATIP)
MNyaTaunM nek- Power Point Tpe3exTaumns Microsoft 2016
TPOJHBIX BOAOHA- Mentimeter https://www.mentimeter.com/ 2014
rpeBarenei» KOMMbIOTEPHARA NPOrpaMma

(npunoxenue) ans o6parHoi

CBA3U B PEKHME PEATLHOIO

| BpemeHH

Paspen § «Kocsen- | Microsoft Word | OdopmuTensckas Microsoft 2016
Hbl# dnekTpoHarpes | Microsofi Excel | Pacuetnas, cocrasnenuc Microsoft 2016
CONpOTHBNEHHEM Tabnuu ¥ aMarpamm
TpeboBanus k Ma- AutoCad Cucrema Autodesc 2020
TepHanam M KOHCT- aBTOMAaTH3HPOBAHHOIO
pyKUHMH Harpesa- npoektHposaHus (CATP)
TENbHBIX JNEMEeH- Power Point lMpe3enrauns Microsoft 2016
TOB» Mentimeter https://www.mentimeter com/ 2014

KOMMNbIOTEPHAR NporpaMma

(npunoxenue) ans o6paTHoi

CBSA3H B PEXXHME PeanbHOro

BPEMEHH
Pa3nen 6 «3nek- Microsoft Word | Odopmurenscras Microsoft 2016
Tpoayroso# HarpeB. | Microsoft Excel | PacuerHasn, cocrasnenue Microsoft 2016
CBo#CTBa H Xapak- Tabnuu M aMarpamMm
TEPUCTHKH JNeK- AutoCad Cucrema Autodesc 2020
TPHYECKO# AYTH. aBTOMATH3HPOBAHHOIO
PexuMbl CBapKH U npoextuposanus (CATIP)
pabota ucrounukoB | Power Point Ipesenrauns Microsoft 2016
NHTaHUsA CBapoO4HOi | Mentimeter https://www.mentimeter.com/ 2014

DYTH»

KOMIbIOTEPHAs NporpamMMa
(npunoxeHnue) nsa 06paTHOM
CBA3H B PEXXHUME PEATLHOIO
BPEMCEHH

Kopnyc Ne 24, aynutopus Ne 310

Jlabopatopus « 3neKTPOTEXHONOrHYECKHXE YCTAaHOBKHY.
JlaGopaTopHblit CTEHA « INEKTPOTEXHOTOTHYECKHE YCTa-
HOBKH H CHCTEMBI» MCMONIHEHHE CTEHA0BOE C HOYTOYKOM
3TY-CH -2 wr. uHB. Ne 410124000603071 u

uHB. Ne 410126000000025.

1) MoHo6nok «MHayKUHOHHBI HarpeB METaNIoB»

- lwr

2) Mono6sox «Moaenb 3N1EKTPHYECKO#H NEYH CONPOTHB-
neHus» - 1wt

3) Hoyt6yk

-lwr

4) USB-ocuunnorpagp

- lwr

5) JlabopatopHas crokika

-1 wr

6) KomnnekT cunoBbIx kabenei 1 COeAHHUTENLHbIX NPO-
BOAOB - | wiT

Bbinonusembic Ha creHae nabopaTopHbie paGoThbt:

1. U3yueHue NBYXNO3HLUHOHHONR CHCTEMbI PEryTHPOBaHHs
TEMNEpaTypb! B YNEKTPHUECKOH neyuu

2. U3yuenue cucTembl perynupoBaHus TeMNeEpaTypsl B
anexkTpuieckoi neuu no [1, u [TH/] 3axoHam.

3. U3yueHue npuHUMNA NEACTBHA YCTAHOBOK MHIYKLIM-
OHHOrO Harpesa.

4. U3yuenue BnusaHUS MaTepHana 3aroTOBKH Ha BpPEMA ee
Harpesa Nnpu 0JMHAaKOBO#H YCTaHOB/IEHHOH MOWIHOCTH Ha-
rpesarens

5. U3yyeHHe BNHAHHA MATepHana Ha JHEpreTHYECKHE
NpOLECChl HarpeBa NMpH pasNH4YHOR YCTAHOBACHHOI
MOLIHOCTH HarpeBaTes.

6. OnpeneneHue 3aBUCHMOCTH 3¢)PeKTHBHOCTH HarpeBa
OT MEPEKPLITHSA MOJA 3ar0TOBKOH B HHAYKTOPE.

7. U3yueHue BNUAHHA MarHMTHLIX MaTEPHANIOB HA NPO-
LECC HHAYKUHOHHOTO Harpesa.
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LlenTpaneHas HayuyHas 6u6nHoTEKa
umenH H.H. XKenesnosa PFAY-MCXA
umenu K. A. TumupaseBa, BKIIOYatoLas
9 YyUTANLHBIX 3A10B (B TOM YHCIE 5
KOMIBIOTEPH3HPOBAHHbIX ), OPraH130-
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BaHHbLIX NO NPUHLIUNY OTKPBLITOrO AOC-
Tyna u ocHaueHHbix Wi-Fi, UuTeprer
— BOCTYNOM.

O6wexutus Ne4 No Sy Ne | 1. Komua-
Thl JUIS CAMONOATOTOBKH.

11. MeToanyeckHe pekoMeHAaLHH 00y aOWMMCH MO OCBOEHHIO AHCLUMNIAHHDI

[lpyu u3yyeHHuH aMCUMNIMHBI «DNEKTPOHArPeB MATEPUAIOB» CTYAEHT MOMyHaeT
3HaHMS O  COBPEMEHHLIX HAYYHO-WHXKEHEPHBIX PELUEHUAX, MCMOJb3YEMbIX MpH
pa3paboTke 3neKTpOHarpeBaTenbHbIX YCTPOHCTB M YCTAHOBOK B TEXHONOTHYECKHUX
npoueccax. [MonyyeHHbie 3HaHUA HEOOXOANUMbI CTYNEHTY ANs yCnewHo# paboTsl Ha
NPOM3BOACTBE MO HaNpaBiCHUIO MOATOTOBKH.

O6pa3zoBaTenbHel#i NPOLECC NO AMCUMMIMHE OPraHM3oBaH B dopMme ydeGHbIX
3aHATHH (KOHTakTHas paboTa (ayaMTOPHOH M BHeayAMTOPHOH) OOyyaroWMXcs C
npenoaaBaTeNeM M CaMOCTOATENbHas pabora obyuaromxcs). YueOHbie 3aHATHA (B
TOM YHCJ/IE€ MO Peann3audyu NPaKTUYECKOH NOATOTOBKH) MpPEACTABNEHbI CAEAYIOLHMH
BHNaMH, BKIHOYas y4yeOHbIE 3aHATHSA, HaNpaBieHHbIE HA NPAKTHYECKYIO MOArOTOBKY
06yH4alolnxcs U NpoBeAeHHE TEKYLUEro KOHTPOJIS YCNIEBAaEMOCTH:

NIeKUHH (3aHATHSA TIEKUHOHHOrO TUNA);

NpPaKTHYECKHE 3aHATHSA (3aHATHA CEMHHAPCKOro THNa);

MHAMBHUAYANbHbIE KOHCYNbTAUMH M HWHble YueOHble 3aHATMs, NpeaycMarpH-
BalOLLME HHAMBHAYaNnbHyl0 paboTy npenoaaBartens ¢ 06y4aloWMUMCs;

camocTosTenbHan pabora obyuatomxcs;

3aHATHA UHBIX BUOB.

Ha y4eOHbIx 3aHsTMAX oOyualowMecs BbIMOJHAIOT  3anaHHPOBAHHBIE
HacTOsLLLEH MPOrpaMMoii OTae/bHbIE BUAbI YUeOHLIX paGoT, B TOM uMcie OTAENbHbIX
371€MEHTOB paboT, cBA3aHHLIX ¢ Oynyiueid npodecCHOHANBHON AEATENLHOCTBIO.
Meronnueckne pekOMeHNaUWH 1S YCMELIHOrO OCBOEHMS CTYNEHTOM AMCLMILUTHHbI
«3neKTpoOHarpeB MaTepHaOB» CBOAATCH K ClleayloLEMY:

|.AKTHBHO M3yuaThb TEOPETHYECKWIl MaTepuan, W3naraemblii Ha JAeKYUAX.
CaMOCTOATENLHO  MPOM3BOAMTb  PacieThbl  JNEMEHTOB  3JIEKTPOHArpeBaTeNbHbIX
YCTaHOBOK C HCMOAb30BAHWEM 3JIEKTPOHHBIX TabNHL, MaTEMaTHYECKUX MAKETOB M
monenupylowux  nporpamMm.  Mcnonwvlys  undopmaumoHHble  TexHonoruw,
3HAKOMHTBLCA C CYIIECTBYIOLIMMH CHCTEMaMM 3J1eKTpoobOorpeBa, MH(pakpacHOro
HarpeBa W cyuwkd. OpraHu3oBaTh 3N1EKTPOHHOE XpaHUMLLE MHGOPMALMH MO CBOEH
CMEUHaTbHOCTH M 3aHOCHTD Tya COOpaHHYIO HH(POPMALIMIO U BBINONHEHHbIE PaBoThI.

2. Ha npakxmuueckux 3anamuax o60yMaHHO BbINONHATL 3aNaHHs,
CaMOCTOATEILHO MPOU3BOAHThL PACUETBI, AHANHU3UPOBATH MONYUYEHHbIE PE3YILTATDI.

3. MakcuManbHO HCMOMIL30BAaTh BO3MOXHOCTH MPAaKTHUK: Y4eOHOM NpakTHKH
«[Tpopunupyrowas (arpoTexHONOrHYECKas) MPAKTHKAa» W MNPOU3BOACTBEHHBIX
npaktuk:  «TexHonoruyeckoi» W «OKCNIyaTaUMOHHOM»  [AAS  H3yuYeHHs
3/1EKTPOHArpeBaTEIbHbIX YCTAHOBOK, MMEIOLUMXCS Ha MPeanpUATHH.

4. Camocmoamensnana  paboma cmydenmoeé  npeanonaraetr  npopaboTKy
JIEKUMOHHONO MaTepHana, HW3y4€HWE [OMONHHUTENLHOH JIMTEpaTyphl, MOAFOTOBKY
NOKNafoB M COOOWIEHHA Ha CEKUMH CTyNEHYECKOH HayyHOi KoHdepeHuuu,
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BbIMOJSIHEHHE NOMALLHEro 3aAaHUs (CaMocTosATeNbHas paboTa).

[lpu camoctosaTenbHoi paboTe crnenyer pekOMEHOOBaTh CTYyJEHTaM HCMONbL30-
BaTb JJIEKTPOHHbIE yueOHble mocobus.

Koumponwsnyo pabomy pexoMeHayeTCs BbIMONHATL MOCIENOBATENLHO W
CHCTEMATHYECKH MO MEPE M3Y4EHHA COOTBETCTBYIOLUErO pasdnefia AUCUMIUIMHLI. [IpH
BO3HUKHOBEHHH TPYAHOCTEM cnenyeT obpaluarbcs K NpenoaaBaTesio.

PerynspHo nocewaTb TemaTH4eCcKHEe BbICTABKHM, Hanpumep, «ArponpomMmatl»,
«3onotas oceHb», «MHTEpCBE™ M Ap. ¢ MOCNEAYIOLUEH IPyNNOBOi AWCKYCCHEN MO
pe3ynbTaTaM NOCELUEHHS .

Buabi u popmbl 0TpaboTkH NponyLueHHbIX 3aHATHI

CTydeHT, NpOMyCTHUBILMA NEKUHOHHOE 3aHATHE, 00A3aH CaMOCTOATENBLHO Npo-
paboTaTh NPOMYLUEHHYIO TEMY H OTBETHTbL B YCTHOM (JOpME HA BOMPOCH! 3aJaBaemble
npenoaaBaTeneM No TeMe JIEKLHH.

CTyneHT, NponyCTUBILMH NPAKTUHECKOE 3aHATHE, OOA3aH CaMOCTOATENLHO
npopaboTaTe NponyLUeHHYO TeMY, PELLUTb 3a]a4d M OTBETHUTh B YCTHOM opme Ha
BOMPOCHI 3a1aBaéMble NPENOAABATENEM MO TEME NPAKTHYECKOrO 3aHATHS.

12. MeToaHuyeckHe peKOMeHIALWH NPeENoJaBaTeJIAM M0 OPraHU3auuHu obyueHusn
Mo AMCLUHMNJIHHE

®opmamu opraHu3auMd y4ebHOro npouecca Mo AUCUMNIAHHE «DNEKTPOHArpes
MaTepuanoB», COrMAacHO CTPYKType, ABAAIOTCA JeKUuHH, naboparopHblie paboTsi,
NPaKTUYECKHUE 3AHATHSA, KOHCYJIbTALUMU W CAMOCTOATENbHAA paboTa CTyIEHTOB.

Yrenue nexuui ocyLECTBARETCA B @y AMTOPHH, OOOPYA0BaHHOM annaparypoi s KOM-
NbIOTEPHOM NMpe3eHTaLHH.

Ha nexuusax wu3naraeTcs TeopeTHuecKMii MaTepuan: NaéTca OUEHKA poaH
OUCUMNIKHLI B y4eOHOM mpouecce, paccMaTpUBAlOTCA OCHOBHbIE MOHATHS M
onpeaeneHus.

[Mpenonasanue nMcUMNAUHBI «DNEKTPOHArpeB MaTepManoB» TpebyeT 0coObIX Me-
TONMYECKMX MOAXOAOB BCAEACTBHE cneundrkH obLuen NOArOTOBKH CTYAEHTOB:

1. Ha nexumax cneayer obpaTute ocob0e BHUMaHME Ha 3MEMEHTbI M AETAH
CPEACTB 3JIEKTPOHArpeBa, Ha GpU3MYECKHe OCHOBbI HX paboTbl, pa3bACHAS HOBblE MO-
HATHA M ONpeaeeHH.

2. XenarenbHo conepkaH1e pa3fenoB C OMUCAHHEM TEXHMYECKHX CPEACTB H YCT-
POHCTB 3NEKTPOHArpeBaTeNbHbIX, CYLIHILHbIX U HHPPAaKpaCHBIX YCTAHOBOK COMpPOBO-
ANTb NJEMOHCTpPAUHEH peabHbIX HCTOYHHKOB HarpeBa H GHU3H4ECKUX MOAENEH.

3. Urenue nexumii uenecoobpasHo conpoBoxkaAaTh AEMOHCTpALIMEH Mpe3eHTaLM A,
C MOMOLUBKO CNAaiIOB W 371EMEHTOB KOMMBIOTEPHOH rpadvkH, a Takke pasfH4yHbIX
KOMIMBIOTEPHBIX GUABMOB. JINs 3TOr0 B NEKUMOHHOM ayNMTOPHH PEKOMEHOYETCS
MMETb NMPOEKUHOHHOE 060pyIOBaHHE, HHTEPAKTHBHYIO A0CKY M T.M. [IpoaomkuTens-
HOCTb ()MJILMOM peKOMeHAyeTcs He Gonee 5-7 MHUHYT.

4. Ha npaxmuueckux 3aHAmMuAX CTYNEHTbI PELLAOT 3a0a4H C MPUMEHEHHEM OC-
HOBHbIX 3aKOHOB TEIUIOTEXHUKH: TEMIOBOH pacyeT CUCTEMbI OTOMJIEHHUSA; OBNAAEBAIOT
METOAHKAMH NOAAEPXAHHA PEXHMMOB paboTbl 3NEKTPOTEXHHUECKOro o0OpyaOBaHHs
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3M1eKTPUGHULIUPOBAHHBIX U aBTOMaTU3WPOBAHHBLIX TEXHOMOrMYECKMX npoueccos. Ha
NPaKTHYECKHUX 3AHATHAX KOHTPOJIb 3HAHHM, YMEHHUH, HABbIKOB U YPOBHS chopMUpO-
BAHHOCTH KOMMETEHLMH PEKOMEHAYETCA NPOBOAMTH METOJOM YCTHOrO OMpoca U Tec-
THPOBAHHSA.

[lpn  u3yueHUH METOLOB INEKTPOTEXHUHECKOrO W TEMIOBOr0 pacyeros, MpH
peLIeHHH THUMOBBIX 3a1a¥ MUCMOJb30BATL CMIPABOYHYIO JIMTEPATYpy MUHHUMYM MO OA-
HOMY 3K3eMIUISpY Ha ABYX CTYJEHTOB.

3aHATHA Lenecoobpa3HO NPOBOAHTL B MHTEpakTUBHOM ¢opmMe. Hanpumep, npu
NpPOBEAECHUH TMPAKTHYECKOrO 3aHATHA NEpBbIA 4ac 3aHATHS — B ¢QopMe nokasza
npenoaasaTeneM METOAMKH PpELIEHHs TUMOBOM 3amayu. Brtopoit wac 3aHaTHA
NPOBOIMTCA B MHTEpPaKTUBHOH (opme. Ins 3TOro NpeanoxuTh CTydeHTaM PeLuHTb
MHOMBMAYaNbHble 3a0aHus. [IpenonasaTenb OLEHMBAET PELLIEHHU U MPOBOAMT aHANK3
pe3ynbTaToB.

[To Hanbonee cnoXHbIM TEMaM H BO3HUKLILMM MPH 3TOM BOMPOCAM, Ha NpaKkTHYe-
CKOM 3aHATHU MOryT 6bITb NpoBeaeHbl cobecenoBaHHUA U MHANMBHAYATbHbIE KOHCYb-
TalMK.

Jns ycnewHoro ayAMTOPHOrO M CaMOCTOSTENbHOTO M3YYeHHs AMCLIMNAHHBI Ha
3aHATHAX LenecoobpasHo HHHOPMHUPOBATL CTYAEHTOB O HANM4YUH MU BO3MOXHOCTH UC-
NONb30BaHWUA PAVIMUYHBIX OTpacneBbiXx 6a3 NaHHBIX, HHHOPMALMOHHO-CMIPABOUHBIX M
MOMCKOBBIX PECYPCOB MO MEKTPOHArpeBaTENbHbIM YCTPOHCTBAM M YCTAHOBKAM, Cpel-
CTBaM MEXaHHM3aLMH 1 NEKTPUPHKALMH TEXHONOrHYECKUX MPOLECCOB.

PexoMeHnayeTcsa noceileHe TEMAaTHYECKMX M arponpOMBILIIEHHBIX BbICTaBOK C
nocnenyLerd rpynnoBoi AMCKYCCHeR NO pe3ybTaTaM NMoCeLeHHs.

[Nporpammy pazpaboraa:

Swapcre”

(noanuce)

Ymauckuii [1.M,, k.T.H.
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PEHEH3UA
Ha pabouyio nporpammy aucuuminbbl 51.B.JIB.01.02 «JaexTpoHarpes MaTepHasioB»
OIIOII BO no nanpabjaeHuo 13.03.0/ TennojHepreTruka u TeNJ0TeXHHKA, HAMPABJIEHHOCTD
WHXHHHDPHHT TeNI03HePreTHYecKHX CHCTeM (KBaJH(PUKAUMSA BBHINYCKHUKA — 6aKajiaBp)

JlewraeBbiM Onerom BaneppeBHyeM, TOUEHTOM Kadeapbl 371eKTPOCHA0KEHHS U TEIIOIHED-
reTHKH UMeHH akanemuka M.A. by13ko HHCTHTYTa MeXaHHKH M 3HepreTukd uMeHH B.IT. Fopsuxu-
Ha O®I'BOY BO «Poccuiickuit rocynapcTBeHHblil arpapHbiii yHuBepcuTeT — MCXA uMenu K.A.
TumupszeBa», kKaHIMIATOM TEXHHYECKHMX HAyK ([ajlee 10 TEKCTY peLeH3EHT), IIPOBeIeHa PELEH3HUS
paboyel nporpamMMsl AMCUHMILIMHBI «DnekTpoHarpeB MatepuanoB» OITOIT BO no nanpasnenuio
13.03.01 Tenno3HepreTHKa M TeNJIOTeXHHKA, HANMPABIEHHOCTh VHKHHUPHHT TemniodHepre-
THYECKHX CHCTeM (KBAaJM(QHKALHS BbIMYCKHHKA — 6akajaBp) pa3paboOTaHHOH B HHCTHTYTE
MeXaHUKH W SHepreTMkH uMeHu B.IIL. [opsukuna ®I'BOY BO «Poccuiickuii rocynapcTBeHHbIiH
arpapHbli yauBepcuteT — MCXA umMenn K. A. TuMupsseBa», Ha xadeape aBToMaTH3aluuu u pobo-
TH3alHH TEXHOJIOTHYECKHX NpolieccoB UMeHHU akaneMuka M.d. bopoauna (pa3pabotunk — YMaH-
ckuit [lerp Muxaiinosuy, ctaplunid npenoaasarenb, KAHAMAAT TEXHUYECKUX HAYK).

PaccMOTpeB npeacTaBieHHbIE Ha PELIEH3UI0 MaTepHaIIbl, PELEH3EHT MPHILEN K ClIeTyIOIHM
BbIBOJIAM:

1. [IpenpsaBnenHas pabouast mporpaMMa AUCLHMIUTHHBI «DNEKTpOHArpeB MaTepHaloBy» (za-
nee no tekcty [Iporpamma) coomgemcmgyem tpedoBanusmM ®I'OC BO no nanpasnenuto 13.03.01
Tennosnepcemura u menromexnura. [lporpaMmma codeposcum Bce OCHOBHbBIE pa3jielibl, cOOmMGemcm-
gyem TpeOOBaHUSM K HOPMATUBHO-METOMYECKUM JOKYMEHTaM.

2. IlpeacraBnenHas B [Iporpamme akmyansHocmes y4eOHOM OUCUHMITIMHBI B paMKax peajiu-
3auud OIIOIl BO we noodneoxcum commuenulo — NACUMIIIIMHA OTHOCUTCS K 4acTH, HOpMHUpyeMoi
y4yaCTHHKaMH 00pa3oBaTenbHbIX OTHOWeEHHH Jucuuminbbl (Moaynu) no Beibopy 1 ([IB.1) brnoka 1
«IucuMmInHbl (MOYITH)».

3. [lpeacraBnennsie B IlporpamMme yeau AUCUMIUIMHBI coomg@emcmeyiom TpeOOBaHUAM
®I'OC BO nanpasnenus [3.03.01 Tennosnepcemurxa u men1omexHuka.

4. B cootBeTcTBHM ¢ [Iporpammoii 3a IMCUMIUIMHOM «DNeKTpOHarpeB MaTepHaloB)» 3aKpe-
NIeHsl 2 KomMnemeHyuu (2 UHOUKaAmMopa oocmudiceHua KomnemeHnyuu). JIMCUMIIIMHA «DNEKTPO-
HarpeB MatepuajoB» M mnpexactaBieHHas [Iporpamma cnocobna pearuzogamb WX B OOBSIBIEHHBIX
TpeboBaHusx. Pe3ynbrarel 00yyeHus, npeacrasieHHble B [IporpaMMe B KaTeropusix 3HaThb, YMETb,
BaNeTh coomgemcmagyiom crieluduke U COAEPNKAHUIO TUCLIMILTUHBI H QeMOHCMPUPYIOM GO3MO4C-
HOCMb TIONTYYEHHUS 3asBJIEHHBIX PE3yIbTaTOB.

5. O61mas TpyaA0EMKOCTb AUCLMIUIMHBI « IJIEKTPOHArpeB MaTEPUAJIOB» COCTABAET 2 3auéT-
Hble eAMHHLb! (72 Yyaca/ U3 HUX NpaKTHYecKas NOAroToBka 4 yaca).

6. MHdopmauus o B3aMMOCBS3H H3y4yaeMbIX NHCUMIUIMH H BOMpOCAM HCKIHOYeHUsS AyOau-
pOBaHMs B COJEPXXaHWH AUCLMIUIUH coom@emcmgyem NEHCTBUTENBHOCTH. JlucUUMIMHA «DJeK-
TpPOHarpeB MaTepHaloB» B3auMocBs3aHa ¢ Apyrumu aucuuniauHaMu OITOIT BO u Yue6Horo niaHa
no HanpaeneHuto /3.03.01 Tennosnepzemuxa u mennomexHuxa ¥ BO3MOXHOCTb 1yOJMpOBaHUS B
COOEepXaHHUU OTCYTCTBYET.

7. IlpencraBnennas I[lporpaMMma npeanonaraer McrnoJib30BaHHE COBPEMEHHBIX 00Opa3oBa-
TeNbHBbIX TEXHOJOTHH, HUCMOJIb3yeMble MpH peav3allii pa3InyHbIX BUAOB yueOHOH paboTel. dop-
Mbl 00pa30BaTeNbHBIX TEXHONOTUH coomgemcmaytom crnielnpuke TUCHHUITTHHBI.

8. Tlporpamma auMcUMNIMHBI «DEKTPOHArpeB MaTepHalloBy» MpeANnoaaraeT 3aHiTUs B UH-
TEpaKTUBHOH (opme.

9. Bwunasl, cogepxaHHe M TPyJOEMKOCTb CaMOCTOSATEIbHOW pabOThI CTYAEHTOB, MPEACTAaB-
nenHele B [Iporpamme, coomgemcmayiom TpeGOBaHHSM K MOArOTOBKE BBIMTYCKHHKOB, COJAEpPXa-
wnmes Bo PI'OC BO nanpasnenus 13.03.01 Tennosnepeemuka u meniomexHuxa.

10. TIpencraBneHHble 1 onucaHHble B [IporpamMme hpopmel mexyweit oueHku 3HaHui (onpoc,
kak B Gopme 0OCYXA€HHS OTAENBbHBIX BOMPOCOB, pELUEHHE THIIOBBIX 33134, TECTUPOBAHHE, BbI-




TIOJIHEHHE KOHTPOJIbHOH paboThl), coomgemcmayiom cneunuKe TUCUUILIUHBI U TpeOOBaHUAM K
BBIMYCKHUKaM.

®dopma NpOMEXYTOYHOrO KOHTpPOJISi 3HAaHMH CTYyNEHTOB, mpeaycMoTpeHHas Ilporpammoit,
OCYUIECTBIAETCS B HOpMeE 3aUeTa, 4TO coomeemcmgyem CTaTyCy QUCUUILUIUHBI, GopMUpYeMoi yya-
CTHHKaMH 00pa3oBaTe/IbHBIX OTHOLIEHWH Jucuumiusbl (Moaynu) no Bwibopy 1 (IB.1) Bioka 1
«Aucumnauuel (Monynu)» PI'OC BO HanpaBnenus [3.03.01 Tennosnepeemuxa u meniomexu-
Ka.

11. ®opmbl OLEHKY 3HAHUMI, peacTaBieHHble B [IporpamMe, coomeemcemeyiom cneurduke
JUCUMIUIMHBI U TPeOOBAHUSAM K BbIYCKHHKAM.

12. YyebHo-meToauyeckoe obecneyeHne IUCUHMIIMHBI « DIEKTPOTEXHOJOTHU» IpPeNCTaB-
JIEHO: OCHOBHO# JIMTEPATYPOH — 5 MCTOYHMKOB (0a30BbIH y4eOHHK), NOTIONHUTEILHON JIHTEPATY PO
— 8 HaMMEHOBAHHUH, MEPHOAMYECKUMH H3JaHUAMHU — 4 HCTOYHHKA CO CCBUIKOM Ha 3JIEKTPOHHBIE pe-
cypcbl, UHTepHeT-pecypcebl — 8 HCTOUHMKOB U coomgemcmgyem TpebGoBanusam ®IOC BO nanpas-
nenus 13.03.01 Tennosnepeemuxa u meniomexHuka.

13. MaTepuanbHO-TEXHHUYECKOE oOOecredeHHe AHCUMIUIMHBI COOTBETCTBYET CHEUHpHKE
JAMCUMIUTMHBI «DJIEKTPOHArpeB MaTEPHANOB) U obecreyrBaeT HCHOIB30BAaHHE COBPEMEHHBIX 0Opa-
30BaTeJIbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOAOB OOy4YeHH .

14. Meroanueckre peKOMEHJALMH CTYJeHTaM U METOAMYECKHE PEKOMEH JaLMH NpenoaaBa-
TEJIAM 10 OpraHM3aluu oOyuyeHMs MO AMCUMIUIMHE NAalOT MpeAcTaBieHHe o creluduke oOyyeHus
No JUCUMIUIMHE « DJIEKTpOHArpeB MaTepUasioBy.

OBIIUE BbIBO/IbI

Ha ocHoBanMM npoBeeHHOH peLleH3HH MOXHO CeNaTh 3aKJII0UeHHE, YTO XapaKTep, CTPYK-
TYpa W colepxaHue paboueii nporpaMMbl JHCUMITIMHBI « DnekTpoHarpeB Matepuanos» OINOIT BO
no HanpasieHuro /3.03.01 Tennosnepzemurna u meniomexnuxa, HanpaBleHHOCTb MHMICUHUPUHZ
menno3nepzemuyec ux cucmem (KBaIM(UKaALHUS BbiNyCKHHUKAa — OakanaBp), pa3paboTaHHas
YmanckuMm [1.M., crapmium npenonaBareneM KaHIWAAaTOM TEXHUYECKHX HAYK COOTBETCTBYET Tpe-
6oBanusM GPI'OC BO, coBpeMeHHBIM TpeOOBaHHUSAM 3KOHOMHKH, PbIHKA TPYy/Ja H MO3BOJUT NpPH €&
peanHu3aluMy ycrnemHo odbecneynTs GOpMHUPOBAaHHE 3asiBJIEHHBIX KOMITETEHIHH.

Peuensent: Jlemraes O.B., noueHT kadenpe! anekTpocHaOXeHUS U TEMIOIHEPreTHKH UMeHH ML.A.
byn3ko uHcTHTyTa MexaHukH W 3HepreTMkd WMeHH B.I1. Topsukuna ®I'BOY BO
«Poccuiickuii rocynapcTBeHHbli arpapubiii yHuBepcuteT — MCXA umenu KA. Tumu-
PA3€Ba», KaHAIAT TEXHHYECKHX HayK
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