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AHHOTALUA
paboueii mporpamMmsbl yueOHou nuciuruinabel b1.B.J1B.03.02 «OnexkTponarpes
MaTepHuaIoBy JJI MOATOTOBKH OakanaBpoB 1o HampasieHnuto 13.03.02 Dnextpo-
HHEPreTHKa U 3JICKTPOTEXHUKA, HAITPABIEHHOCTh DIIEKTPOCHA0KEHHUE.

Ieab ocBOCHUsI JUCHUILIMHBI: OCBOCHHUE CTYJACHTAMHM TEOPETHYECKUX U IIPaK-
TUYECKUX 3HAHUN U MPUOOpPETEHHE YMEHWW M HAaBBIKOB B OOJACTH MCIIOIb30BaHMS
JIEKTPOHArpPEBATENbHBIX YCTPOMCTB M YCTAHOBOK B TEXHOJOTMYECKHX IPOIECCaX
CEIBCKOXO3SIMCTBEHHOTO ITPOU3BOICTBA, U3YUYEHUS METONOB pacyera u KOHCTPYUpPO-
BAHMS DJIEKTPOHAIPEBATEIBHBIX YCTAHOBOK HA OCHOBE HOBEHIIMX JAOCTH)KCHUW HAy-
KH Y TEXHUKH; POBOJUTH 0OOCHOBAHUE MPOEKTHBIX PEIICHHUI AJIEKTPOHATrPEBATENb-
HBIX YCTaHOBOK, IPOIECCOB, MPUOOPOB 3JIEKTpPOHArpeBa M MPUHUMATh y4acTHE B
IIPOEKTHUPOBAHUM DJIEKTPOHATPEBATEIbHBIX YCTAHOBOK B COOTBETCTBUM C TEXHUYE-
CKHUM 33JJaHUEM U HOPMATHUBHO-TEXHUYECKON JOKyMEHTAlUel, COOI01ast pa3inyHbIe
TEXHUUYECKUE, SDHEProd(P(HEKTUBHBIE U IKOJIOTHUECKHE TPEOOBaHUS.

MecTo JMCUMILVIMHBI B Y4eOHOM IUIAHe: JUCUUIUIMHA BKJIIOYEHA B BAPUATHB-
HYI0 4acTh JAMCLUMILUIMH MO BbIOOPY y4eOHOro IUIaHA MO HANpPaBICHUIO MOATOTOBKU
13.03.02 DnexTposHepreTrka u MEKTPOTEXHHUKA.

TpeGoBanus K pe3yjbTaTaM OCBOCHHUSI AUCHHUILUIMHBI: B pE3YyJbTaTe OCBOE-
HUS TUCUUIUIMHBI GopMupyroTes cienyromue komnereniuu: 11K-3, ITK-4.

Kpartkoe cogep:xanue JMCHUNIMHBI:

OO01re BONpOCHl 3JIEKTPOHArPEBa MAaTEPUAIIOB U €r0 MPUMEHEHHUE B CEIBCKOXO0-
3SIMCTBEHHOM IIpOM3BOJACTBE. JlMHaMuka HarpeBa. OCHOBBI JUHAMUKHU JJIEKTPOHA-
rpeBa. Knaccudukanus 37eKTpOTEpPMUUECKUX YCTAaHOBOK. OCHOBHBIE MOJOKEHUS
pacyeTa 3JIEKTPOHATPEBATENbHBIX YCTAHOBOK. [10BEpOUHBIN M KOHCTPYKTHUBHBIN pac-
yeTsl. [lonubiit pacyet. TernoBoit pacuer. YpaBHeHHe TerioBoro Oamanca. [Ipsmoit
HarpeB CONMPOTUBJIECHUEM. DIIEKTPOKOHTAKTHBIN HarpeB. BbIOOp MCTOUYHMKA MUTAHUS
AJIEKTPOKOHTAKTHOTO HarpeBa. CrocoObl AJIEKTPUUYECKOTO HarpeBa COMPOTUBICHUEM.
DNEKTPUYECKOE CONPOTUBJIECHUE MPOBOAHUKOB. DJIEKTPOJHBIA Harpes. Marepuaisl
UIEKTPOJOB. Pacuer 37eKTpOoAHBIX HAarpeBaTENbHBIX YCTpoWCTB. OmpeaesneHue Tpe-
OyeMoil MOIIHOCTH M KOHCTPYKTHUBHBIX HapaMeTpOB 3JIEKTPOJHOUN cuctemsbl. Oco-
OCHHOCTU JKCIUTyaTalliy SJIEKTPOJHBIX BOJOHarpeBateneil. KocBeHHbIN 31eKTpoHa-
I'peB CONpOTUBICHUEM. TpeOoBaHUS K MaTepuaiaM U KOHCTPYKIIMH HarpeBaTeIbHbIX
aneMeHToB. TpyOuatble anekTpuyeckue HarpeBareau. OcoOEHHOCTH pacyeTa CTajb-
HBbIX HarpeBareneil. Pacuer ycTpolicTB Ha 0a3ze HarpeBaTelbHbIX MPOBOAOB U Kabe-
Jer. DIeKTpoayroBoil HarpeB. CBOWCTBA M XapaKTEPUCTHUKU AIEKTPUYECKON IYTH.
PexxuMbl cBapku M paboTa MCTOYHMKOB MUTAHUSA CBApOYHOU Ayru. MHAYKIIMOHHBIN
HarpeB. PexnMbl HHIYKIIMOHHOTO HarpeBa. OCHOBHbBIE XapaKTEPUCTUKNA MHIYKTOPA.
Bbi0op MCTOYHMKA MUTAHMUS WHIYKUMOHHOTO HarpeBa. J(M3IEeKTpUYECKUil Harpes.
OCHOBBI TUANEKTPUUECKOT0 HarpeBa U €ro oco0eHHoCTH. BriOOp 4acToThl U Hampsi-
YKEHHOCTH 3JIEKTPUYECKOTO TOJIS IPU JUAIEKTPUUYECKOM Harpese. Mctounuku nura-
HUsl YCTAaHOBOK AUAJIEKTPUYECKOrO HArpeBa. TepMOIIEKTPUYECKUM HArpeEB M OXJIa-
KIEHNE

OO0mas Tpy10eMKOCTh TUCUUILIUHBL: 4 3a4. ell. (144 yaca).

IIpomeKyTOYHBIA KOHTPOJIb: 3a4ET C OLICHKOM.



1. llean ocBoeHUs] TUCITUTIINHBI

eab0 ocBOEHUSI AUCHHUILUIMHBI «JJIEKTPOHArPEB MATEPUATIOB) SIBIISIETCS
OCBOCHHE CTYJCHTAMH TEOPETHUYCCKUX U MPAKTUYCCKUX 3HAHUN B 00JIACTH MCIOJIb-
30BaHUs BJEKTPOHArPEBATEIIbHBIX YCTPOWCTB M YCTAHOBOK B TEXHOJOTHYECKUX
MPOoIIeCcCaxX CENbCKOXO3SIMCTBEHHOTO MPOU3BOJCTBA, U3YUYECHHS] METOJOB pacyeTa H
KOHCTPYUPOBAHUS AJIEKTPOHArPEBATEIbHBIX YCTAHOBOK HAa OCHOBE HOBEHIIMX JOC-
TUKEHUN HAYKW W TEXHUKHU; MPOBOJUTH OOOCHOBAHUE MPOEKTHBIX PEHICHUM AJIeK-
TpPOHArpeBaTEIbHBIX YCTAHOBOK, MPOIIECCOB, MPUOOPOB AJIEKTPOHArpeBa M IMPUHU-
MaTh Y4acCTHE B MMPOCKTUPOBAHUM DJIECKTPOHATrPEBATEIbHBIX YCTAHOBOK B COOTBETCT-
BUM C TEXHUYECKUM 3aJJaHWE€M W HOPMATUBHO-TEXHUYECKON ITOKYMEHTallUeu, co-
OJro/1ast pa3IMyYHbIE TEXHUYECKHUE, IHEProdPGEeKTUBHBIE U IKOJIOTHYEeCKUue TpeboBa-
HUS.

2. MecTo IUCHMIIMHBI B Y4eOHOM Nporecce

HucruminHa «DJIeKTPOHATPEB MaTEepUasIoBy BKJIIOYEHA B 0OS3aTEIbHBIN Iie-
peYeHb JUCIUIUIMH Y4eOHOro IlaHa BapUATUBHOW YacTH AUCIUIUIMH 10 BBIOODY.
JucuunnnHa «NeKTpOHArpeB MaTEpUaIOB» PEalM3yeTcsl B COOTBETCTBUU C TpeOo-
BaaussMu OI'OC, OITOIT BO u Yue6noro miana HampasiaeHus noarotopku 13.03.02
DNEeKTPOIHEPreTHKA U IEKTPOTEXHUKA, HATPABIECHHOCTh DJIEKTPOCHAOXKEHHE.

[IpeamiecTByOMKUMH KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3UpyeTcs quc-
LHUIUIMHA «DJIEKTPOHATPEB MATEPUATIOB) SBIISIIOTCA 3JEKTPOTEXHUYECKHE MATEPUAIIBI
(1 xype, 1 cemectp), mubopmaruka (1 kypc, 1 cemectp), maremaruka (1 xypc, 1-2
cemecTpsl; 3 Kypc, 5 cemectp), dpusuka (1 xypc, 2 cemectp; 2 Kypc, 3-4 cemecTpshl),
OCHOBBI PHEPreTuku (2 Kypc, 3 ceMmecTp), KOMIbIOTEpHOE NpoekTupoBanue KOM-
11AC (2 xypc, 4 cemectp), kommnbroTepHoe mpoektupoBanne AUTOCAD (2 kypc, 4
CEMECTp), TEOPETUYECKHUE OCHOBBI AIEKTPOTEeXHUKHU (2 Kypc, 4 cemecTp; 3 Kypc, 5
cemMecTp), deKTpoHuka (3 Kype, 6 cemectp), sneKTpudecKkrue Mamunsl (3 Kype, 5-6
ceMecTpbl), aBToMaTHKa (3 Kypc, 6 ceMectp), TeroTexHuka (3 Kypc, 5 cemecTp).

3HaHUS U YMEHUS 10 AUCIUILUIMHE «DJIEKTPOHATPEB MATEPHAIIOBY UCIIOIb3YIOT-
Csl TpHU MOATOTOBKE CTYJIEHTaMH BBIITYCKHBIX KBadu(puUKaMoHHbIX padoT (BKP).

OCO00EHHOCTBIO TUCUUILIMHBI SIBJIAECTCA HAJU4ME B €€ COJAEPKAHHHM COYETAHMS
YUCTO TEOPETUYECKUX BOMPOCOB C BONPOCAMHM, COACPKAIIMMH MPUKIATHON Xapakx-
Tep.

Pabouast mporpaMMa JUCHUIUIMHBI «DJIEKTPOHATPEB MATEPHUAIIOB) JJII WHBAJIU-
JIOB Y JIMIl C OTPAaHMYECHHBIMH BO3MOXXHOCTSIMHU 370POBbsI pa3pabaThiBacTCs WHANBU-
JyaJbHO C YYETOM OCOOEHHOCTEW MCUXO(U3MUECKOrO Pa3BUTHSI, WHAMBHAYAIbHBIX
BO3MOXKHOCTEH U COCTOSIHUS 37I0POBBS TAKUX 00YJarOIIHUXCSl.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHUILIUHE (MOIYJII0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeIbLHOM
NMpPOrpaMmblI

N3yyenne nmaHHOW ydeOHOW AWCIMIUIMHBI HANpaBiieHO Ha (HOPMHUPOBAHUE Yy
OOyJaroIIMXCsl KOMIETSHITNH, MPEICTaBICHHBIX B Tabymiie 1.



TpeﬁoBaHm{ K pe3yjJabTaTaM 0CBOCHHUSA y‘l@ﬁHOﬁ ANCIHUIIJINHBI

Tabmuma 1

No HNunexc Clongmee B pesynbrare n3ydeHus yaeOHON JUCIUTLIMHBI 00y4JarOIIUECs JOJDKHBIL:
/11 KKOMIIe- KOMITETCHIINH (UJTU €€ YacTH) 3HATh yMETh BJIAJIETh
TEHIUH
T1K-3 CIIOCOOHOCTBIO TMPUHUMATH Y4a- |00IIHe CBEIEHUS O CHUCTeMax |00OCHOBBIBATH BHJ HCIIOJIb3Yye- | HABBIKAMU cOOpa M aHAIM3a
CTHC B NIPOCKTHPOBAHHU OOBEK-|cOopa M aHamu3a HCXOAHBIX [MbIX CAIIP ms perieHus KOH- |MCXOMHBIX — JaHHBIX  JUIS
TOB  TPOQECCUOHATBHOW  Jesi- | JaHHBIX JUIS MPOCKTHPOBAHMS, | KPETHBIX 3aJ]la4;, HCIIOJIb30BATh | IPOCKTUPOBAHUS,

TEJIBHOCTU B COOTBETCTBHH C
TEXHUYECKUM 3aJaHueM H HOp-
MaTHBHO-TEXHUYECKOW JTOKYMEH-
tanueil, coOmrofas pa3ivyuHbIe
TeXHUYECKHEe, SHeproddQexTus-
HbIE W DKOJIOTMYECKHEe TpeboBa-
HUS

HOPMAaTHBHO-TEXHHUYECKYIO JIO-
KYMEHTAIMI0, WHPOPMAaIMOH-
HBIE  TEXHOJIOTHH, CHCTEMBI
CAIIP, wux ¢yHKIHOHAIBHOE
Ha3HAYCHUE U OTPaHUYCHHUS

0a3pl  JTaHHBIX  MaTepPHaJIOB,
o0opynoBaHus, TEXHOJIOT Ul
IPU IPOCKTHPOBAHUHT

HaBbIkamMu paboTel B CAIIP

[1K-4

CIIOCOOHOCTBIO TTPOBOJUTH 00OC-
HOBaHHE MPOCKTHBIX PEIICHUN

TpeOOBaHUs, IPEAbSBIIIEMbIE
CTaHJapTaMH, TEXHUYECKUMU
YCJIIOBHUSIMHU U APYTUMH HOpMa-
TUBHBIMU TOKYMEHTaMU K IIPO-
€KTaM JJIEKTPOIHEPreTUIECKUX
U DJIEKTPOTEXHUYECKUX CUCTEM

OCYILIECTBIIATH COOp U aHAIN3
UCXOJIHBIX JTAHHBIX JJIsl IPOEK-
TUPOBaHUA, IPOBOAUTE IPpCABa-
pUTENbHOE TEXHUKO-
KOHOMUYECKOE 00OCHOBaHNE
IPOEKTHBIX PACUETOB

HaBBIKaMU HUCIIOJIb30BaHHUA
CTaHAApTHBIX CPCACTB aB-
TOMATHU3UPOBAHHOI'O IIPOCK-
TUPOBAHUS 3JICKTPOIHEPIe-
TUYCCKHUX U DJICKTPOTCXHH-
YCCKUX CUCTEM U UX KOM-
ITIOHCHTOB




4. CTpyKTypa M coepsKaHNe U CHUILTHHbI

4.1 PacnipenesieHue TPyA0EMKOCTH IMCHMILIMHBI 10 BHAaM padoT B
cemecrTpe

OoOmas TpyIoEéMKOCTh AUCIMILTAHBI cocTaBiseT 4 3au.en. (144 gaca), ux pac-
npenaesieHre no Buaam pabot B cemecTtpe Ne 8 mpejicraBieHo B Tabnuiie 2.

Tadomuna 2
PacnpenesieHue Tpy10€MKOCTH JUCHUILIMHBI 10 BHIaM padoT B cemecTpe
TpynoéMKocTb
Buj yueoHoii pa6oTnl Hac. BT pceeMeCT'
Ne 8
OO0masi Tpy10€MKOCTb TUCLUILUIMHBI 11O 144 144
yueOHOMY IIaHy
1. KonrakTHas padora: 38,35 38,35
AyautopHas padora 38,35 38,35
8 MoM uucne:
aexyuu (J1) 12 12
npaxkmuueckue 3auamus (113) 12 12
nabopamopnuvle pabomut (JIP) 14 14
KOHMAaKmuas paboma Ha npomesicymounom konmpoine (KPA) 0,35 0,35
2. CamocrositesanbHast pabora (CPC) 105,65 105,65
KOHMPOIbHAsL paboma 10 10
CAMOCMOSIMENbHOE U3VHEeHUe PA30eN08, CAMON0020MOo8Ka (Npo- 86,65 86,65
pabomka u no8MopeHue IeKYUOHHO20 MAMepuald u Mamepuaid
V4eOHUKO8 U yUeOHbIX NOCOOUL, N0O20MOBKA K 1aD0PamopHbIM
U IPAKMUYECKUM 3AHMUSIM.)
Tlooecomoeka k 3auémy ¢ oyenroul (KOHMpov) 9 9
Bui mpoMexXyTOYHOTO KOHTPOJIS: 3a4er ¢ OIEHKOM
4.2 Coaep:xxaHue JUCHUINIUHBI
Tabmnma 3
TemaTuveckuil IJIaH y4eOHOM TUCHUILINHBI
AyautopHas padora Bueaynnu-
Ha“ﬂ“:lec*l‘l‘;‘;a;;‘: g;{?;flf; Z)TeM Beero | J1 | M3 | JIP | IKP | Topnas
pabora CP
Pa3znen 1 «OO6mue BOompocs 8 1 1 6
3JICKTPOHATPEBA MATEPUATIOB U €TI0
NPUMEHEHHUE B CEIbCKOXO3SIHCTBEHHOM
MpOU3BOACTBE. [[nHamMuKa HarpeBa.
Knaccudukaius 371eKTpOTepPMUISCKUX
YCTAaHOBOK»
Pa3znen 2 «OcHOBHBIE TIOJIOKEHUS 22 2 2 2 16
pacuera 3JIeKTPOHArpeBaTeIbHBIX
YCTaHOBOK)
Pa3nen 3 «IIpsiMoii HarpeB CONMPOTHBIIE- 14 2 2 10
HUEeM. DJIEKTPOKOHTAKTHBII HarpeB. Bol-




AyauTopHasi paéora Bueaynu-
Bcero JI 113 JIP | IIKP TOpHAas
padora CP

HanmeHnoBaHMe pa3ie/ioB U TeM
AUCHMIUINH (YKPYITHEHO)

60p HNCTOYHHKA MUTAHUA SJICKTPOKOH-
TAKTHOI'O HAarpcBa»

Pa3nen 4 «OnexktponHsblil HarpeB. Pacuer 18 2 2 2 12
9JIEKTPOIHBIX HarpeBaTeIbHBIX YCT-
poicTB. OCOOEHHOCTH HKCIUTyaTaIlH
AIIEKTPOAHBIX BOJIOHATPEBaTENCH»

Pa3nen 5 «KocBeHHBIN AJIEKTpOHArpeB 27 2 3 4 18
comnportuBiieHueM. TpeOoBaHusi K MaTe-
puajaM ¥ KOHCTPYKIIMH HarpeBaTeIbHbBIX
DJIEMEHTOBY

Pa3nen 6. «DnekTpoayroBoil Harpes. 15 1 2 12
CBoOliCTBa M XapaKTEPUCTHKHU DJICKTpHUYE-
CKOM yru. PexxuMbl cBapku u paboTa uc-
TOYHHKOB MTUTAHUS CBAPOYHOMN JTYTH)»

Pa3znen 7 «HAYKIMOHHBINA HATPEB. 20,65 2 6 12,65
OCHOBHBIC XapaKTEPUCTUKHA UHIYKTOPA.
Bb100p HCTOYHNKA TUTAHUS»

Pa3znen 8 «JludnekTpuueckuii Harpes. 10 10
TepMOoaneKTpUYECKU HarpeB U OXJIax1e-
HUE

KOHMAaKmHuas paboma Ha 0,35 0,35
npomedsicymourom koumpone (KPA)

[ToaroToBka K 3a4eTy ¢ OIIEHKOMH 9 9
(KOHTPOIIB)

Bcero 3a 8 cemectp 144 12 12 14 0,35 105,65
HToro mo 1ucuuiinHe 144 12 12 14 0,35 105,65

Pa3nea 1. O0uiue BOpockl AJIEKTpOHArpeBa MaTeprasoB U €ro MpUMEHEHHUE B Cellb-
CKOXO3SMCTBEHHOM Ipou3BojicTBe. JlmHamuka HarpeBa. Knaccudukamus siextpo-
TEPMHUUYECKUX YCTAHOBOK

Tema 1. OOmue Bompochl 3JEKTpOHArpeBa MaTepHalioB U €ro NPUMEHEHHUE B
CEJIbCKOXO03SIMCTBEHHOM MPOU3BOJCTBE. /[[MHAMKKa Harpesa

PaccmarpuBaemblie BOIIPOCHI.

TepMmuHbl ¥ onpeneneHus: IEKTPOTEPMHUHN. 3aKOHOMEPHOCTH IMpeoOpa3oBaHUs
AIEKTPUYECKON DHEPTUM B TEIIOBYHO. DU3HUECKME OCHOBBI U KOJIMYECTBEHHBIE 3a-
KOHOMEPHOCTHU MPeoOpa30BaHUs dJIEKTPUUECKON IHEPTUU B TEILIIOBYIO.

[ToHsiITHE «ANEKTPOTEPMUUYECKHE YCTAHOBKW». BUIBI 37€KTpOTEXHOIOTHI U 00-
JJACTU HUX KCIIOJb30BaHUS B CEIbCKOXO35IMCTBEHHOM NPOM3BOACTBE. OCHOBHBIE CIO-
coObI TpeoOpa3oBaHusl AJIEKTPOIHEPTUH B Jipyrue Buibl. [Ipsimoe nmpeobpa3oBanue.
Kocsennoe npeoOpazoBanue. Buabl HarpeBa: HarpeB CONPOTUBIECHUEM, IyTOBOM Ha-
I'pPEB, UHAYKIIMOHHBIA HArpeB, IUICKTPUUECKUN HATPEB, 3JIEKTPOHHBIM HATPEB, Ha-
I'PEB U3IyYEHHEM ONTHYECKOr0 KBAaHTOBOI'O I'eHeparopa (Jia3epa), Mja3MEHHbIA Ha-
rpeB. [loHsATHE «DAEKTPOTEPMUYECKHUE YCTAHOBKI. CoBpeMEHHOE COCTOSIHUE U
TEHACHIIUU Pa3BUTH ANEKTPOTEXHOIOTUU. OOBEM AIIEKTPUUECKONW IHEPTHH B DHEP-
FETUYECKOM OaslaHCe CENbCKOI0 XO35HUCTBA.

Tema 2. Knaccudukanust 3J€KTpOTEPMUYECKUX YCTAHOBOK



PaccmarpuBaembie BOIPOCHL.

[lonsitue «@rexkTpoTepMUyecKkre ycTaHoBKkW». Kiaccudukauus snextporep-
MUYecKux ycTtaHoBoK (DTVY): a) mo poay Toka; 0) MO 4acToTe TOKa; B) IO Crioco0am
TeIIoNepeaur; I') MO TEXHOJIOTMYECKOMY Ha3HA4YEHUIO: /) MO CIoco0y mpeBpalie-
HUS DJIEKTPUUECKOM SHEPTUH B TEIUIOBYIO; €) [0 HANPsDKEHHUIO MUTAHUS; XK) 10 pa-
Oouelt Temneparype.

Krnaccudukanus >neKTpOTEPMHUECKUX YCTAaHOBOK MO CIOCOOY MpEeBpalCHHUs
DIEKTPUYECKON SHEPTUH B TEIUIOBYIO: HATPEB CONPOTUBIICHUEM, HAIPEB DIIEKTPUYE-
CKOHM Iyroi, HarpeB B NEPEMEHHOM MATHUTHOM I0JI€ — MHAYKIMOHHBIA CIIOCO0, Ha-
IPEB B MEPEMEHHOM JJIEKTPUYECKOM TOJIE — AUDIICKTPUUECKUN CIIOCO0, HATPEB AJICK-
TPOHHBIM ITYYKOM, HAarpeB KBaHTamMH (MH(paKpacHBIA, Ta3epHBINA CIIOCOOBI HArpeBa),
1a3MeHHbIN HarpeB. Kimaccudukanust 31eKTpoTepMUUecKUX YCTAaHOBOK 110 POy TO-
Ka: ITIOCTOSTHHOTO TOKa, IEPEMEHHOrO TOKa. [0 yacToTe TOKa: MPOMBINUICHHONW Yac-
ToThI (50 I'1r), MOBBINIEHHON YacTOThI, BHICOKOM YaCTOThI, CBEPXBBICOKOW YaCTOTHI.
[To Bugy HarpeBa: mpsIMOrO HarpeBa, KOCBEHHOTo Harpesa. Ilo paGoueli Temneparty-
pe: HU3KOTEMIIEpaTypHBIE, CPEAHETEMIIEPATYPHBIE, BEICOKOTEMITEpaTypHbIe. [1o Tex-
HOJIOTMYECKOMY HAa3HAYECHUIO: YHHUBEPCAJIbHBIE, CIIELIUAIIBHBIE.

Paspnen 2. OCHOBHBIE ITOJIOKEHUS pacyeTa dJEKTPOHATPEBATEIBHBIX YCTAHOBOK
Tema 1. OCHOBHBIE ITOJOKEHUS pacyeTa JICKTPOHATPEBATENBHBIX YCTAHOBOK
PaccmaTtpuBaembie BOIIPOCHL.

[IoBEpOYHBIN U KOHCTPYKTUBHBIN PACUET JIEKTPOTEPMHUUECKUX YCTaHOBOK. [lo-
HBII pacdeT. AdpOAuHAMHYECKUN pacueT. | napaBnnueckuid pacyeT. MexaHnyeckui
pacyer. ONEKTPUYECKMHA M KOHCTPYKTHBHBIM pacueTbl. TeruioBou pacder. Y paBHe-
HUE TerIoBoro d6amanca. OnpenesneHrne MOUTHOCTH, TEMIIEPATYPbl TIOBEPXHOCTH Ha-
IPEBATEIBHBIX AJIEMEHTOB, MHTEHCUBHOCTH TEIUIOOTAAYH, IAPaMETPOB TEIMIOBOU
n3osiunn, TertoBoro KIIJI 1 OCHOBHBIX KOHCTPYKTUBHBIX Pa3MEPOB JIEKTPOTEPMHU-
4yeckol ycTaHOBKM. VcXonHble AaHHBIE 7S pacyeTa: HampspkeHue nutaHust U,
MOILHOCTh OJHOrO HarpeBatens Py; ycioBusi paboTbl HarpeBaTeNbHBIX 3JIEMEHTOB,
TEMIIEpAaTypHbIA pexuM. Pacuer HarpeBaTesieli OCHOBaH HAa COBMECTHOM PEIICHUH,
CBS3BIBAIOLIMX JIEKTPUUYECKHE U TEIUIOBBIE ITapaMeTphl Harpesarenei. OnpeneneHne
terioBoro KIIJI m ynenpHOro pacxoja 3ieKTpUYECcKOi sHeprun. BeiOop TeroBoit
n30s0uu. CXxeMbl BKIIFOUECHHS HAarpeBaTeNIbHbIX AJIEMEHTOB U CIIOCOOBI PEryJIupoBa-
HUSI MOIIHOCTHU DJIEKTPOTEPMUUYECKUX YCTAHOBOK.

Pa3znen 3. Ilpsmoil HarpeB cONPOTUBIEHUEM. DIEKTPOKOHTAKTHBIN HarpeB. Brioop
MCTOYHUKA MUTAHUS 3JIEKTPOKOHTAKTHOTO HarpeBa

Tema 1. CriocoObl AJEKTPUYECKOTO HArpeBa COMPOTHUBJICHUEM. DJIEKTPUYECKOE
COMPOTHUBJIEHUE TIPOBOJHUKOB

PaccmarpuBaembie BOIIPOCHI.

®duznyeckasl CyIIHOCTh 3JEKTPUYECKOTO CONMPOTHUBICHUS. PU3HUYECKasl CYIIHOCTh
HarpeBa CONpOTHBJIEHHEM. [IpAMON 3JEKTPOHArPEB CONMPOTUBIECHUEM IPUMEHSIOT
JUTSL JIEKTPOITPOBOIAILMX Cpell U MaTepruainoB. Harpes ocyliecTBiseTcs 3a c4eT npo-
XOXKJEHUS 3JIEKTPUYECKOIO0 TOKA HEMOCPEACTBEHHO YEPE3 HArpeBaTEIbHYIO CpEdy
iy matepuan (getanb). 3akoH Jlxoyns-Jlenna. I[IpoBoaHMKH MEpBOro U BTOPOTO
pona. CriocoObl 3eKTpOHAarpeBa CONPOTUBIEHUEM. DIEKTPOKOHTAKTHBIN HArpeB Me-
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TaJUIMYECKUX TeJl — MPOBOJHUKOB 1 poja. DIEeKTpOoAHbIA HarpeB — MpsiMOil Harpes
AIEKTPOIPOBOJAIIMX CPEl MPOBOJIHUKOB 2 POJia, UMEIOIIUX HOHHYIO MPOBOJAUMOCTD
(Boz1a, MOJIOKO, TIOYBA U T.I1.). DJIEKTPUUYECKOE COMPOTUBIICHUE TIPOBOJHUKOB MIEPBO-
ro U BTOPOro poja. YelabHOE AJEKTPUUYECKOE COMPOTUBIICHUE NMPOBOJIHUKOB. 3aBU-
CUMOCTb YJEJIBHOTO COMPOTUBIICHUS MPOBOIHUKA OT TEMIIEPATYPHI.

Tema 2. DneKTpPOKOHTAKTHBIN HarpeB. BpiOOp MCTOYHMKA MUTAHUS SJIEKTPOKOH-
TaKTHOI'O HarpeBa

PaccmarpuBaemblie BOIPOCHL.

DONeKTpOKOHTaKTHbIA Harpes. [IpsMoil HarpeB CONMPOTUBICHUEM METAIMYECKHX
T€J HA3bIBAIOT AIEKTPOKOHTAKTHBIM. OCHOBHBIE 00JIACTH NMPUMEHEHHUS: IPSIMOIA Ha-
TPEB METAJUTMYECKHUX JeTaliel (3arOTOBOK) HECIOKHOU (opMmbl (BajoB, oceit, Tpyo,
JIEHT) MPU UX TEPMUYECKOM M MEXAHMUYECKOW 00pabOTKe; KOHTAaKTHas CBapKa, Ha-
IUIaBKA IPU BOCCTAHOBJICHWH W3HOIIEHHBIX METAJUIMYECKHUX JETaJeil; IPOrpeB Tpy-
OOIPOBOIOB C LIENBIO Pa3MOpPAKUBAHU, MPEIOTBPALLEHUS 3aMEp3aHUs, M0I0TpeBa
LHUPKYJIUPYIOLIEH KUAKOCTH. CXxeMa yCTAaHOBKHU 3JIEKTPOKOHTAKTHOTO Harpesa. Bbl-
OOp MCTOYHHMKOB IMUTAHUS 3JIEKTPOKOHTAaKTHOro HarpeBa. Pacuer mapamerpoB uc-
TOYHUKA NMUTAHUSI YCTAHOBOK JJIEKTPOKOHTAaKTHOro HarpeBa. Kosdduuuent nones-
HOTO JCHCTBUS YCTPOWCTBA 3JIEKTPOKOHTAKTHOI'O HArpeBa. 3aBUCUMOCTH TEILIOBOIO
KIIZl oT reomMmeTpu4eCKHX MapaMeTpOB JIETAIIN.

Pacuetr u BbIOOp HarpeBarelibHBIX TpaHchopmaTopoB. MolrHOCTh TpaHchopMa-
TOpPa U €r0 BTOPUYHOE HAIPSKEHUE.
Henocratku u npenMyiiecTBa 31eKTPOKOHTAKTHOIO Harpesa.

Paszpneu 4. DnekTpoaHbIN HarpeB. Pacder 31eKTpOIHBIX HATPEBATENBHBIX YCTPOMUCTB.
Oco0eHHOCTH AKCILTyaTalMK 3JEKTPOIHBIX BOJIOHArpeBaresen

Tema 1. DnexTpoaHblil HarpeB. Martepuansl 3JIEKTPOIOB

PaccmarpuBaemble BOIIPOCHL.

Matepuaisl 371€KTpoI0B: 1) 11 TEXHUYECKUX LIeJIel: KOHCTPYKIIMOHHAs CTaJIb U
JaTyHb; 2) JJid MUIIEBLIX LeNel: TpaduT, HepKaBeroIas CTalb U TUTAH.

DIIEKTPOIHBIE CUCTEMBI: U3 DJIEKTPOJOB M30THYTHIX MoJ yriioM 120°, U3 KoakcH-
aJIbHBIX (LMJIMHIPUYECKHX) AJIEKTPOJIOB, U3 IUIOCKUX 3JIEKTpoJ0oB. CxeMbl 3amellie-
Hud. JlomycTrmasi TNIOTHOCTh TOKA Ha DJIEKTPOJIAaX U HANPSKEHHOCTD JJIEKTPUYECKO-
IO MOJIS.

OTnnume IeKTPOAHOTO HAarpeBa OT IPYyTrUX BUJOB Harpena.

Tema 2. PacyeT »aeKTpPOJHBIX HAarpeBaTeIbHBIX YCTpOHMCTB. OCOOEHHOCTH HKC-
IUTyaTalyuy 3JIEKTPOAHBIX BOJIOHArPEBATEIIECH

PaccmarpuBaemblie BOIIPOCHL.

Pacuer 25IeKTpOJHBIX HarpeBaTeNbHBIX YCTpoicTB. OmnpeaeneHue Tpedyemoit
MOIITHOCTH Y KOHCTPYKTHUBHBIX IIapaMETPOB JIEKTPOJHOU cucTemsl. Ilapamerpsl Ha-
rpeBaTesieldl MepUoIUYECKOro JIEHCTBUS IS OMpENCNICHUs] TpeOyeMoil MOITHOCTH:
00BbEM HarpeBaeMoro marepuaia, yjaejbHas TeIJIO€MKOCTb, INIOTHOCTh MaTepHaia,
YACIBHOE JJIEKTPUYECKOE CONPOTHUBIICHUE, BPEMs HArpeBa, Ha4aJbHas W KOHEYHAas
temneparypsl, Tepmudeckuii KIIJ[. HarpeBarenn HenpepeiBHOTO nercrBus. lIpoms-
BOJIUTEILHOCTh HArpeBaTeNiel HENpPEPBIBHOIO JEUCTBUs. PacueTHas MOIIHOCTH U
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pacueTHbIi TOK HarpeBatens. OCOOEHHOCTH SKCILTyaTallUd 3JEKTPOIHBIX BOJOHA-
rpeBaTeliei.

Pa3nea 5. KocBeHHBII 21€KTpoHArpeB conpoTuBieHueEM. TpeOoBaHus K MaTepra-
JlaM ¥ KOHCTPYKIIMM HArpeBaTeIbHbIX AIEMEHTOB

Tema 1. KocBeHHBII 3J1€KTpOHArpeB cONpoTUBIEHUEM. TpeboBaHus K MaTepua-
JaM M KOHCTPYKIMM HarpeBaTeJIbHBIX 3JEMEHTOB. TpyOuaThle 3EKTpUUYECKUE Ha-
rpeBaTenn

PaccmarpuBaemblie BOIIPOCHL.

KOCBEHHBIN 3JIEKTPOHATPEB CONPOTUBIICHUEM - JJIEKTPUYECKHM TOK MPOTEKAET
10 DJIEKTPUYECKUM HArpeBaTessiM, TEIUIO OT KOTOPBIX MEPENAETCS HATPEBAEMOU Cpe-
ne. KOCBEHHBIN 3JIEKTPOHATPEB CONPOTUBIECHUEM - JUIA NMPOBOIAIIMX U HENPOBOIS-
mux mMaTtepuanoB. TpeboBaHus K BEIOOpPY MaTepHalia HarpeBaTEeIbHBIX 3JIEMEHTOB U
X KOHCTPYKLIMHM. Martepuanbsl HArpeBaTelIbHBIX 3JEMEHTOB: KapOCTOMKHE, XKapo-
IIPOYHBIE ¥ TEXHOJIOTHYHBIE.

Krnaccugukanuys 31eMeHTHBIX 3JEKTPOHArpeBaTeIbHbIX YCTAHOBOK DJIEMEHTHbIE
3JIEKTPOHArpeBaTENbHbIE YCTAHOBKH MOJPA3ACIAIOT: MO0 XapakTepy paboThl — He-
IPEPBIBHOTO U MEPUOJIUYECKOTO NEHCTBUS (IPOTOUYHBIE U HEMPOTOYHBIE); 110 KOHCT-
PYKTHUBHBIM OCOOEHHOCTSIM — II€PEHOCHBIE, HATIOJIbHbIE, HACTEHHBIE; 110 YUCIy (a3 —
oJHO(a3HbIe U Tpex(asHble; 0 UCHOIb3YEMOMY HANPSDKEHUIO — C HAIPSKEHUEM 10
1000 B u cBbiie 1000 B; mo ucnosib3yeMbIM HarpeBaTeIbHbIM JIEMEHTaM — C TPyO-
YaThIMH DJIEKTPUYECKHUMH HarpeBaTelbHbIMU AnieMeHTamu (TOHbI) u ¢ repmerny-
HBIMHM YTOJIbHO-TPa(UTOBBIMU MPOBOAHMKaMU. HarpeBarenbHble 3JIEMEHTHI IO KOH-
CTPYKTUBHOMY HCIOJIHEHUIO: OTKpBIThIE, 3aKpbiThie U repmerudeckue (TOHBmI).
TpyOuarsle snexTpuueckue HarpeBatenau (TOHbI). DnekTpuyueckuii 1 KOHCTPYKTHUB-
HBII pacyeThbl HArPEBATEIbHBIX 3JIEMEHTOB.

[IpenmymiecTBa M1 HEAOCTATKH KOCBEHHOTO JJIEKTPOHATPEBA CONPOTHUBIIEHUEM.

Tema 2. OcobeHHOCTH pacueTa CTajJbHBIX HarpeBareneil. PacueT ycTtpoiicTB Ha
0a3e HarpeBaTeNbHBIX MPOBOJIOB U Kalemnen

PaccmarpuBaemblie BOIIPOCHL.

OcobOeHHOCTH pacueTa CTajlbHBIX Harpepareneil. HarpeBatenbHbie TPOBOJA U Ka-
oenu. TexHuueckue JaHHbIE HArpeBaTEIbLHBIX MTPOBOIOB U Kabeneit. Kmaccuduka-
1[UsI TPEIOIINX Kabesiel Mo KOHCTPYKTUBHOMY HCIIOJTHEHHUIO.

Pacder ycTpoiicTB Ha 0a3e HarpeBaTeIbHBIX MPOBOJIOB U Kabeneil. McxoaHbie
JaHHBIE JUISl pacyeTa HarpeBaTeIbHbIX YCTPOUCTB. 3anaya pacuera. [locienoBarens-
HOCTb BBITIOJTHEHHUS pacyera.

OcHoOBHBIE 00J1aCTH MCIIOJIB30BaHUs YCTPOMCTB Ha 0a3e HarpeBaTeIbHbIX MPOBO-
JIOB U Kabenei.

Pazgen 6. OnexktpoayroBoil HarpeB. CBOMCTBA M XapaKTEPUCTUKU AIEKTPUUYECKOM
nyru. PexxuMbl cBapku U pab0oTa HICTOYHUKOB NMUTAHUS CBAPOYHOU TyTH
Tema 1. DnexktpoayroBoii HarpeB. CBONCTBA M XapaKTEPUCTUKH IJICKTPUUECKON
JIyTH
PaccmarpuBaemblie BOIPOCHL.
®duznyeckas IpUpoaa JIEKTPOAYTOBOrO pas3psiia. DIEKTpUUecKas Ayra: BOJIbTO-
Bas Ayra, AyroBoil paspsa. CBoMCTBa U XapaKTEPUCTUKU JIEKTPUUECKON Ayru. 3a-
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’KUTaHHE, YCTOMYMBOCTb TOPEHMS] U PEryJMpoBaHME TOKa Iyru. BoibT-ammnepHas
XapaKTEPUCTHUKA AJIEKTPUUECKOW yTH (3aBUCUMOCTD TMAJCHUSl HANPSIKEHUs Ha JIyTe
OT 3Ha4YeHUs Toka). OCOOEHHOCTU TOPEHHMSI ANEKTPUUECKONU TyTH Ha IEPEMEHHOM TO-
ke. [IpenmyriecTBa, HEOCTATKU U 0OJACTH UCIIOJIb30BAHUS JIEKTPOIYyTOBOIO HAarpe-
Ba.

Tema 2. PexxuMbl cBapku U pab0oTa HICTOYHUKOB NMUTAHUS CBAPOYHOU TyTH

PaccmarpuBaemblie BOIIPOCHL.

Bunbl 31€KTpocBapku M MX NPUHUUIIKAAIBHOE pasiauuue. JlyroBas cBapka, Kak
C0c00 COCTUHEHMSI PA3IUYHBIX METAJUIOB U CIIaBOB. OCOOEHHOCTH CTBIKOBOM, TO-
YEYHON W POJMKOBOM AJEKTpOocBapku. TodeuHast cBapka. PonukoBasi (11oBHas)
cBapka. VICTOYHMKM NMUTaHUS YCTAaHOBOK 3JIEKTPOIYTOBOIO 3JIEKTPUYECKOIO Harpe-
Ba. TpeOoBaHusi, MpeabsBIsiEMble K HICTOUHUKAM MUTAHUSI CBAPOYHOU nyru (Tpedo-
BaHUs, NPEIbSABIAEMbIE K MCTOUHUKAM CBAPOYHOIO TOKA). TeXHOJornyeckue Tpedo-
BaHUs. TeXHUKO-3KOHOMHUYECKHE MOoKa3aTenu. PexxuMbl pabOThl HCTOYHUKOB MHTa-
HUS JUIsI TYTOBOM CBAapKH: MNPOAOJDKUTENBHBINA, NEPEMEXAIOIUNCI U ITOBTOPHO-
KpaTKoBpeMeHHbIN. Knaccudukanyss ICTOYHUKOB MUTAHUA: 110 POJY TOKa, MO BUAY
BHEIIHUX XapaKTEPUCTHK, MO CIIOCO0Y MOIY4YEHUsI SHEPTUHU, IO KOJIUYECTBY 00CIy-
JKMBAEMBIX IIOCTOB, IO IPUMEHEHUI0. VICTOYHMKHM NHUTAHMS NEPEMEHHOIO TOKa.
Capounblie TpaHchopMaTopbl. VICTOUHMKN MUTaHUS CBApOYHOM AYTM MOCTOSHHOTO
ToKa. [1oJynpoBOIHUKOBBIE BBIIPSIMUTENN (MIOCTOSTHHOrO ToKa). CBapoyHbIE TeHe-
paTophl MOCTOSIHHOTO TOKa (mpeoOpa3oBareiu). BentunbHbie renepaTopbl. CriocoObl
pEryianpoBaHus CBapouHOil Ayru. [lpemmyiiecTBa U HEJOCTATKU CBAPOYHBIX arpera-
TOB Ha MOCTOSTHHOM U MEPEMEHHOM TOKE. Y CTPOMCTBA, B KOTOPHIX SIBIIEHUE AJIEKTPH-
YECKOM IyTu SBIISIETCS BPEAHBIM: KOMMYTAIIMOHHBIE YCTPOMCTBA, aBTOMATUYECKHE
BBIKJIFOUATEIIN, BBICOKOBOJIBTHBIE BHIKIIFOUATENN, KOHTAKTOPBI.

Pa3znen 7. Unnykumonusiii HarpeB. OCHOBHBIE XapaKTEPUCTUKU HHAYKTOpa. Bridop
VCTOYHUKA [TUTAHUSA

Tema 1. Unaykunonsbiii HarpeB. OCHOBHBIE XapaKTEPUCTUKH UHIYKTOpA

PaccmarpuBaemblie BOIIPOCHL.

du3nyeckas OCHOBA MHAYKIIMOHHOIO HarpeBa. MHAYKIIMOHHBIN HAarpeB MOIYyIpo-
BOJHUKOBBIX MaTEPHAJIOB B IIEPEMEHHOM MAarHUTHOM II0JI€. 3aKOH 3JIEKTPOMAarHuT-
Hou mHaykiuu dapanes-Makcsemna u 3akoH J[xoyns-Jlenna. Bexkrop mmoTtHocTH
II0TOKa MOIIHOCTH WK BeKTop [loTrHra. MHAYKIIMOHHBIN HArpEB: MIOBEPXHOCTHBIM,
rIIyOMHHBINA, CKBO3HOH. OnpeiesieHne TerjaoBOM MOIIHOCTH B HarpeBaTeIbHOM MaTe-
puase npu UHAYKUHOHHOM Harpese. KoadduimenT nonesnoro aeictsus u ko3pdu-
LIAEHT MOUIHOCTH NPHU MHAYKIIMOHHOM HarpeBe. PeXMMbl HHIYKIIMOHHOTO Harpesa.
VY cTaHOBKM MHAYKIITMOHHOTO HarpeBa. HarpeBarenbHbI HHIYKTOP — paOo4yuii opraH
YCTaHOBKM MHAYKIHOHHOTO HarpeBa. KoHcTpykums nHaykropa. @opmbl HHIYKTOpA:
TpyOuaTble, B BUJE «3MEUKH», BOCBMEPKH, TPEX JINCTOBOrO KieBepa. MHIyKTOpHI:
LAJIMHIPUYECKHUE, OBAJIbHBIE, LIIEJIEBBIE, CTEPKHEBBIE, INIOCKKUE U NeTiIeBble. Kitaccsl
JICJICHUS] MHAYKTOPOB: HU3KOYACTOTHBIE U BBICOKOYACTOTHBIEC. BHIOOD AITMHBI U unca
BUTKOB MHAYKTOpa. OnpeneneHie BHyTPEHHETO JuaMeTpa HHIYKTOpa.

Tema 2. Boi6op rcTOUHMKA MUTAHUS UHAYKIIMOHHOTO HAarpeBa

PaccmarpuBaemblie BOIIPOCHL.
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W cTOYHMKY MUTAHMSI YCTAHOBOK MHIYKIMOHHOTO 3JEKTPUYECKOro Harpema. [e-
HEpaTopbl UHAYKIIMOHHBIX TOKOB. THUpUCTOpHBIE Mpeobpa3oBaTesd 4acToThl. MHBEp-
TOPBI TOKA, pe30HAHCHBIE UHBEPTOPHL. COBpEMEHHBIE UCTOUHUKHU MUTAHUSI UHAYKIU-
OHHBIX YCTAHOBOK. DJIEKTpUYECKas CXeMa F'eHepaTopa UHIYKIIMOHHOTO Harpena.

Paznen 8. Jlusnektpuyeckuii HarpeB. TepMOIIEKTPUYECKUN HATPEB U OXJIKACHUE
Tema 1. OCHOBBI TUAIEKTPUUECKOTO HATPEBA U €r0 0COOEHHOCTH
PaccmarpuBaemblie BOIIPOCHL.

JIM3IIEeKTpUYECKU HAarpeB MOJIYNpPOBOJIHUKOB U MPoBOIHUKOB |l poxa. dusnye-
CKasi OCHOBA JTUAJICKTPUUYECKOTO HarpeBa. BrIOOp 4acTOTHI M HAINPSHKEHHOCTH JJIEK-
TPUUECKOTO MOJIS NpU AU3JIEKTprudeckoM Harpese. IIpoueccel nonspuzanuu. OCHOB-
HbIE OCOOEHHOCTH AUAJIEKTPUYECKOrO0 HArpeBa MaTEpHUAIOB. Y CTAHOBKH ISl AUDJICK-
TPUYECKOTO HarpeBa. MICTOUHMKHM NMHUTaHUSA yCTAaHOBOK IMAJIEKTPUYECKOTO HArpeBa.
Pacuer koHzeHcartopa Juisl TuaJIeKTpudeckoro HarpeBa. O0yacTH NPUMEHEHUs IU-
AIIEKTPUYECKOro Harpesa. IIpenMymecTBa U HEAOCTATKUA AUIEKTPUYECKOTO Harpe-
Ba.

Tema 2. TepMO3JIEKTpUUECKN HATPEB U OXJIAKICHUE

PaccmarpuBaemblie BOIIPOCHI.

Tepmonnektpuueckue siBiaeHus. Tepmosnextpuueckue dpdexTri: 3eedeka,
[TenbThe 1 TomcoHa. @U3NYECKHUE OCHOBBI TEPMOAJIEKTPUUYECKOTO HArPEBA U OXJIAK-
nenust. Tepmo3JIC. TepmoanekTpuueckue TerioBbie Hacochl. Knaccudukanus tern-
J0BBIX HacocoB. [IpuHuun paboThl TEmIOBOro Hacoca. Kcmoib30BaHHE TEMIOBBIX
HAacOCOB B CEJIbCKOXO3SWCTBEHHOM MNPOU3BOACTBE. lIpemMymiecTBa M HEIOCTAaTKU
TEPMOIJIEKTPUUYECKOTO HarpeBa U oxjaxaeHus. OO0JacTh MPUMEHEHUs TEPMODJICK-
TPUYECKOTO HArpeBa U OXJIAXKICHUS.

4.3 Jleknuu/nadopaTopHbie padoThl/MpaKkTHYeCKHE 3aHATHSA

Tabnuna 4
Copepxanue JeKIUii/1a00paTOPHBIX PA0OT/IIPAKTHYECKUX 3aHATHH U
KOHTPOJIbHbIE MEPONIPUSTHUSA

Ne Haspanue Ne u Ha3Banme JeKkumii/ dDopmMupyeMble Bup Koxa-Bo

n/n pasaeiia, TeMbl J1a0opaTopHBIX padoT/ KOMIIETeHIINH KOHTPOJILHOT'0 4acoB
NPAKTHYEeCKHX 3aHATHI MepONnpHUsITUSsI

1. Paznen 1 «O0mue BOonpockl 3J1eKTPOHA- 2

rpeBa MaTepHaJIOB M ero NpuMeHeHHe B
CeJIbCKOX0351iICTBEHHOM IPOM3BO/CTBE.
JAunamuka Harpesa. Kiaccudpukanus
3JIEKTPOTEPMHYECKHX YCTAHOBOK»

Tema 1. OOmme Jlexmust Ne 1. O6mue [1K-3 1
BOIIPOCHI JJIEK- BOIIPOCHI AJIEKTPOHArpe- I1K-4

TpOHarpeBa Mate- | Ba MaT€pUaliOB U €0

pHAJIOB U €T0 NIPUMEHEHUE B CEINBCKO-

INIPpUMCHCHUC B XO03AHCTBEHHOM Impou3s-

CEIIbCKOXO3SMCT- | BojacTBe. JlMHaMuka Ha-

BEHHOM IPOM3- rpeBa. Kimaccudukarus

BojcTBE. JluHa- 3IEKTPOTEPMUUECKHUX

MHKa HarpeBa YCTaHOBOK.
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rpes. Bri6op uc-
TOYHHKA TTUTaHUS
9JIEKTPOKOHTAKT-

HHUKA MUTAaHUA DJICKTPO-
KOHTAaKTHOT'O Harpesa.
Pemenue 3agau no onpe-

THUIIOBBIX 3a1a4

Ne HaszBanne Ne u Ha3zBanme Jexknmii/ ®opmMupyemble Bun Koxa-Bo
n/n paszea, TeMbl J1a6opaTopHBIX padot/ KOMIeTeHIIHH KOHTPOJIbHOTO | 4YacoB
NPAKTHYECKUX 3aHATHI MeponpHsITHS
Tema 2. Knaccu-
(duKanus dIeK-
TPOTEPMHUUECKHUX
YCTaHOBOK
Tema 1. OGmue [IpakTrueckoe 3aHsATHE I1K-3 YcTHBII onpoc 1
BOIIPOCHI JJIEK- Ne 2. TennoBsie pacueTsl I1K-4
TPOHArpeBa MaTe- | CHCTEMBI HarpeBa.
pHAJIOB U €T0
IIPUMECHEHHUE B
CEJIbCKOXO35UCT-
BEHHOM IIPOM3-
BojicTBE. JluHa-
MUK Harpesa
2. | Pa3gen 2 «OcHOBHBIE NMOJIOKEHNUS pacyeTa 6
3JIEKTPOHATPEBATEIbHBIX YCTAHOBOK»
Tema 1. OcHOB- Jlexmm Ne 1, Ne 2. Oc- I1K-3 2
HBIE [10JI0KCHUS HOBHBIE€ I10JIOXKEHUS [1K-4
pacuera 3JIEKTpO- | pacdeTa dJIeKTpoHarpe-
HarpeBaTeNbHbIX | BaTEJIbHBIX YCTAHOBOK
YCTaHOBOK IIpakTnueckue 3aHsATHS I1K-3 YcTHBI onpoc 2
Ne 1, Ne 2. Pemenue 3a- IIK-4 Pemenne
Jla4 10 OIIPENIEIICHUIO 1a- TUIIOBBIX 3a7a4
paMETPOB JIEMEHTHBIX
HarpeBaTeleH.
JlaboparopHast pabota I1K-3 3amuTa 2
Ne 1.WccnenoBanue ot- I1K-4 1abopaTopHOit
KPBITBIX HarpeBaTeIbHBIX paboThI
JJIEMEHTOB.
3. Pa3nea 3 «IIpsiMoii HarpeB cONPOTHBJICHH- 4
eM. JJIEKTPOKOHTAKTHBIN HarpeB. Brioop
HCTOYHUKA NUTAHMUA FJIEKTPOKOHTAKTHOI O
HArpeBa»
Tema 1. Cnoco0s! | JIexrmu Ne 2, Ne 3. I1K-3 2
DIEKTPUYECKOIO IIpsiMo#t Harpes compo- I1K-4
Harpesa coIpo- tuBjaeHreM. CriocoObl
THUBJIEHUEM. DJIEK- | DJIEKTPUYECKOI0 Harpe-
TPUYECKOE COIPO- | Ba COMPOTUBICHUEM.
THUBJIEHUE TIPO- ONEeKTPOKOHTAKTHBIN
BOJHHKOB HarpeB. BpiOop uctou-
Tema 2. DnekTpo- | HUKa MUTAHUS IEKTPO-
KOHTaKTHBIN Ha- KOHTaKTHOTO Harpesa.
rpes. Bri6op uc-
TOYHHKA MMUTAHUS
AJIEKTPOKOHTAKT-
HOT'O Harpena
Tema 2. Onextpo- | [IpakTudeckue 3aHATHA [1K-3 YeTHBIN onpoc 2
KOHTAKTHBIN Ha- Ne 2, Ne 3. Be16op ucrou- [1K-4 Pemenne
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CUCTEMBI peryJupoBa-

Ne HaszBanne Ne u Ha3zBanme Jexknmii/ ®opmMupyemble Bun Koxa-Bo
n/n pasjeiia, TeMbl JaGopaTopHbIX padot/ KOMIIETeH LI H KOHTPOJILHOTO | YacoB
NPAKTHYECKHX 3aHATHI MepONpPUSATHS
HOT'O Harpena JIeJICHUIO NTapaMeTpOB
AJEKTPOKOHTAKTHBIX Ha-
rpeBaTeliei.
4. Pa3znen 4 «Juaexktpoanslii Harpes. Pacuer 6
3J1eKTPOAHBIX HArpeBaTeJbHbIX YCT-
porictB. OCO0eHHOCTH IKCILIyaTalluH
3JIeKTPOJHBIX BOJOHArpeBaTeeii»
Tema 1. Dinek- Jlexmum Ne 3, Ne 4, [1K-3 2
TPOJHBIN HArpeB. | DJIEKTPOJHBINA HArpeB. I1K-4
Matepuaisl a5iek- | Marepuaisl 31€KTpo-
TPOIOB. noB. Pacuer anekrpon-
Tema 2. Pacuer HBIX HAarpeBaTEIbHBIX
JIEKTPOAHBIX Ha- | ycTpoiicTB. OcoOGeHHO-
rpeBaTeIbHBIX CTH 3KCILTyaTalluu 3JIeK-
ycrpoiictB. Oco- | TPOIHBIX BOJOHArpeBa-
OEHHOCTH JKC- TeIeH.
IUTyaTaluy dJeK-
TPOJHBIX BOJIOHA-
rpeBarenen
Tema 2. Pacuer [IpakTuueckue 3aHATHS [1K-3 YcTHbIN onpoc 2
37eKTpoHbIX Ha- | No 3, Ne 4. Pacuer siek- [1K-4 Pemenue
IpeBaTeIbHBIX TPOJHBIX HarpeBaTesb- TUIIOBBIX 3aja4
ycrpoiicTtB. Oco- | HbIX yCTpoiicTB. Pemenue
OEHHOCTH 3KC- 3aJ1a4 110 OIpeIETICHUIO
IUTyaTalluy dJI€K- | IapaMEeTPOB BOJOHArpe-
TPOJHBIX BOJIOHA- | BaTEJEH.
rpeBaresnen
JlaboparopHas paboTa I1K-3 3amura 2
Ne 2. ViccnenoBanue u [1K-4 nabopaTtopHoOit
IIOBEPOYHBIN pacyeT paboThI
AJEKTPOJIHOIO BOJIOHA-
rpeBaTesl.
5. Pazgen S «KocBeHHBIH 3J1eKTPOHATPEB 9
conporusygeHueM. TpedoBanus k mare-
pHAJIaM M KOHCTPYKIIMH HarpeBaTeJbHbIX
3JIEMEHTOB»
Tema 1. Kocsen- | Jlekmuu Ne 4, Ne 5. I1K-3 2
HBIH DJIEKTPOHA- KocBeHHBII 271€KTpOoHa- [1K-4
IPEB CONMPOTHBIIE- | TPEB COMPOTUBICHUEM.
HueMm. TpeboBa- TpeboBanust k MaTepua-
HUS K MaTepuaigaMm | JlaM WM KOHCTPYKILIUU Ha-
U KOHCTPYKLIUU IpEBaTENIbHBIX 2JIEMEH-
HarpeBaTeNbHbIX | TOB. TpyOuarble aek-
a51eMeHTOB. Tpy0O- | Tpuueckue HarpeBaTelu.
yatble 37ekTpuue- | OCOOEeHHOCTH pacyera
CKHE€ HarpeBaTeln. | CTAIbHBIX HarpeBaTEIEH.
JlaboparopHast paboTa I1K-3 3amuTa 2
Ne 1. W3zyuenue I1K-4 nabopaTopHOI
JBYXTIO3UITMOHHOM paboThI

15




Ne HaszBanne Ne u Ha3zBanme Jexknmii/ ®opmMupyemble Bun Koxa-Bo
n/n paszea, TeMbl J1a6opaTopHBIX padot/ KOMIeTeHIIHH KOHTPOJILHOTO | 4YacoB
NPaKTHYECKUX 3aHATHI MeponpHsITHS
HUS TEMIIEepaTyphl B
3JIEKTPUYECKOU €YU
JlaGopaTopHas pabota ITK-3 3ammura 2
Ne 2. Uzyuenue cucre- [1K-4 nabopaTopHOI
MBI pEryJIHMpOBaHUS paboTsI
TEMIEPATyphI B JIEK-
Tpruyeckoil meuu 1o I1,
u [TN]] 3akoHam
[IpakTrueckue 3aHATUS I1K-3 YcrHblii onpoc 2
Ne 4, Ne 5. O60CcHOBBI- [1K-4 TectupoBanue
BAaIOILIME PACYEThI IS
BBIOOpA IEKTPOKAIOPH-
(dhepHOl yCTaHOBKHU
Tema 2. Ocoben- | [IpakTuyeckoe 3aHaTHe I1K-3 YcTHbI onpoc 1
HOCTH pacuera Ne 5. Pacuer ycrpoiicT [1K-4 Pewenne
CTaJIbHBIX Harpe- | Ha 0a3e HarpeBaTeJbHBIX TUIIOBBIX 3a7a4
Barenei. Pacuer IMPOBOJIOB U KabeneH.
YCTpOMCTB Ha Oa3ze
HarpeBaTeIbHBIX
MIPOBOJIOB U Kabe-
JIeU
6. | Pa3zmen 6 «DJeKTPOAYroBoii Harpes. 3
CBoiicTBa M XapaKTepPUCTHKH dJIEKTpHYe-
ckoi x1yru. Pexxnmebl cBapku u padora uc-
TOYHUKOB NUTAHHUA CBAPOYHOM AYTH»
Tema 1. Dnextpo- | Jlekus Ne 5. Dnekrpo- I1K-3 1
JTyTOBOM Harpes. nyroBoit HarpeB. CBoi- [1K-4
CaolicTBa 1 Xa- CTBA U XapaKTEPUCTUKU
PaKTEepPUCTUKH ANEKTPUYECKON TyTU
NEKTPUYECKOU Pexumsbl cBapku 1 pabo-
IyTU Ta UICTOYHUKOB NMUTAHUS
Tema 2. CBAapOYHOM AYTH.
Pesxxnmsbl cBapku u
paboTa HCTOYHH-
KOB [TUTaHUs CBa-
POYHOM AYTH
Tema 2. Pexxumbr | [IpakTudeckoe 3anatue [1K-3 YcTHBIN onpoc 2
CBapKu U paboTa Ne. 6. Pacuet ucrounu- [1K-4 Pewenne
MCTOYHUKOB ITH- KOB MTUTaHUS SJIEKTPOY- TUIOBBIX 33734
TaHUs CBApOYHOH | TOBOTO HAarpesa.
JyTH
7. | Pazmen 7 «AHaykunoHHbIii HarpeB. Oc- 8
HOBHbIE XaPaKTePUCTHKU HHAYKTOpa. BbI-
00p HCTOYHUKA NMUTAHUS
Tema 1. UnmyK- Jlexumst Ne 6. Unaykiu- [1K-3 2
LIMOHHBIN HArpeB. | OHHBIN HarpeB. OCHOB- [1K-4

OcHOBHBIE Xapak-
TEPUCTUKU UH-

IYKTOpa
Tema 2. Boibop

HBIE XapaKTEPUCTUKU
uHAyKTOpa. Beibop uc-
TOYHUKA IUTAHUS WH-
JYKIIMOHHOI'O Harpesa.
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Ne HaszBanne Ne u Ha3zBanme Jexknmii/ ®opmMupyemble Bun Koxa-Bo
n/n pasjena, TeMbl J1a6opaTopHBIX padot/ KOMIeTeHIIHH KOHTPOJILHOTO | 4YacoB
NPaKTHYECKUX 3aHATHI MeponpHsITHS
MCTOYHUKA ITUTa-
HUS UHAYKIIHOH-
HOT'O Harpena
Tema 1. Unnyk- JlaboparopHast pabota I1K-3 3amuTa 2
UMOHHBIN HarpeB. | Ne 5. M3ydyenue npun- I1K-4 nmabopaTopHOH
OcHoBHbIE Xapak- | LuIa AEWCTBUA yCTa- paboThI
TEPUCTUKH HH- HOBOK MHJIYKIIHOHHOTO
IyKTOpa Harpesa.
JlaGopaTopHas pabota I1K-3 3ammura 2
Ne 6.M3yuenue Biusi- [1K-4 nabopaTopHOI
HUS MaTepuasa 3aro- paboTsI
TOBKHU Ha BpeMs €€ Ha-
rpeBa MpHu OAMHAKOBOU
YCTaHOBJICHHOW MOII-
HOCTH HarpeBaresl.
JlabopaTtopHas pabota
Ne 7. U3yuenue Bnus-
HUs MaTepuaia 3aro-
TOBKHU Ha dHEpreTuye-
CKH€ IIPOLIECCHl HarpeBa
P pa3IU4HOM yCTa-
HOBJICHHOW MOIIIHOCTH
HarpeBaTes.
JlaboparopHas paboTa I1K-3 3amura 2
Ne 8. Onpenenenue 3a- [1K-4 nabopaTtopHoOit
BUCUMOCTH () PEeKTHB- paboTsI

HOCTH HarpeBa oT Tie-
PEKpBITHS MOJIS 3aro-
TOBKOM B HHIYKTOPE.
JlaGoparopHas paboTa
Ne 9. U3yuenue Bnus-
HUSI MATHATHBIX MaTe-
pHaioB Ha Mpolecc
WHIYKITUOHHOTO Ha-
rpesa

4.4 TlepeyeHb BONIPOCOB /IS CAMOCTOATEILHOT0 U3YYEeHUs] TUCIUIIMHBI

Hepeqeﬂb BOIIPOCOB JIJIsI CAMOCTOATEC/IILHOI0 N3YYCHUA TUCHUIIIIMHBI

Ta0muna 5

Ne | HaszBanme pazgeia,
n/n TEeMBI

Hepeqeﬂb paccMaTpuBaeMbIX BOIIPOCOB 1JIfl CAMOCTOATEC/Ib-
HOT'0 MBYYCHUSA

Pa3znesn 1 «OO0mme BONpocChl 3J1eKTPOHATPEBa MATEPHAJIOB U €r0 IPUMEHEHHE B CeJIbCKO-
X0351licTBEHHOM npou3BoAcTBe. /[uHamMuka Harpesa. Kinaccupukanus 3j1eKTporepMud e-

CKHX YCTAHOBOK)»

1. | Tema 1. O6mue Bo-
MIPOCHI AJIEKTPOHATpe-
Ba MaTEPUAJIOB U €ro
IMPUMCHCHUC B CCJIb-

OO0mue npeacTaBieHus 00 EKTPOHATPEBE MaTEPUATIOB B €TO
MPUMEHEHHE B CEIbCKOXO03SUCTBEHHOM MPOM3BOCTBE. OCHOBHEBIC
3aKOHOMEPHOCTH MPe0Opa30oBaHUsl AJIEKTPUUECKOM SHEPTruu B Te-
wioByto. Buzsl reronepenaun (ITK-3, TTK-4).
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Ne | HaszBaHue pasjgeJia, Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB /IJISI CAMOCTOSITE b~
n/n TeMBbI HOT'O U3y4YeHMs

CKOXO351iCTBEHHOM

npou3sBoAcTBe. JuHa-

MHKa Harpesa
2. | Tema 2. Knaccuduka- | Kimaccudukamus 371eKTpOTEPMUYECKUX YCTAHOBOK: TI0 CIIOCOOY

U DJICKTPOTCpMUYC-
CKHX YCTaHOBOK

MPEBpALICHUS AIEKTPUUYECKOM SHEPTUU B TEIIOBYIO; IO POy
TOKA; 110 YacTOTE TOKA; [10 BUJly HarpeBa: MpsIMOro Harpesa, Koc-
BEHHOT'0 HarpeBa; Io paboueil Temieparype: HU3KOTeMIlepaTyp-
HBIE, CPEJHETEMIIEPATYPHBIE, BEBICOKOTEMIIEPATYPHBIE; 110 TEXHO-
JIOTUYECKOMY HAa3HAUEHUIO: YHHUBEpCaJbHbIE, ClIelUaIbHbIC
(TIK-3, T1K-4).

Paznesn 2 «OCHOBHBIE MOJIOKEHHS PACYETA YJIEKTPOHATPEBATEIbHBIX YCTAHOBOK)

3.

Tema 1. OcHOBHBIE
TTOJIOXKEHHUS pacyeTa
AJIEKTPOHArpeBaTEIb-

HBIX YCTAaHOBOK

Bri6op Termnonzonsanuu. OCOOEHHOCTH TETIO0TIaul HarpeBaTelis
(IIK-3, T1K-4).

Pa3nean 3 «IIpsimoii Harpes

TOYHUKA MUTAHUA 3JICKTPOKOHTAKTHOI'O HAI'PE€Ba)»»

CONMPOTHUBJICHHEM. DJIeKTPOKOHTAKTHBIN HarpeB. Boioop uc-

4. | Tema 1. CiocoGsl dusnyeckas CyUIHOCTb 3JIEKTPOHArpeBa CONPOTHUBIIEHUEM. 3aKOH
3JIEKTPUYECKOIO Ha- [xoyna-Jlenna. Ilpsmoi HarpeB conmpoTuBIIEHHEM. KOCBEHHBIN
I'peBa CONPOTUBIIEHU- | HATPEB COINPOTUBIIEHUEM. JJIEKTPUUECKOE COIPOTUBIICHHUE IPO-
eM. DJIEKTpPUYECKOe BOJHUKOB. [I11I€HOYHBIE 2JIEKTPOHArPEBATENN
comporuBienue mpo- | (IK-3, TIK-4).

BOJITHUKOB
5. | Tema 2. OnektpokoH- | Cxema yCTaHOBKHM ISl 2JIEKTPOKOHTAaKTHOro Harpesa. Pacuer u

TaKTHBIN Harpes. BoI-
00p UCTOYHMKA ITUTA-
HUS DJIEKTPOKOHTAKT-
HOI'O Harpesa

BbIOOp HarpeBaTeNbHbIX TPaHCPOPMATOPOB. DIEKTPOKOHTAKTHAsS
cBapka. ToueuHas cBapka. PonmukoBas (1moBHasi) cBapka. Beibop
MCTOYHUKOB IMUTAHUS IEKTPOKOHTAKTHOI'O Harpena.

HenocraTku u npenMyIecTsa 3J€KTPOKOHTAaKTHOIO HarpeBa
(TIK-3, TIK-4).

Pazgen 4 «uiekTpoaHblii HarpeB. Pacyer 3/1eKTPoaHBIX HarpeBaTeIbHBIX ycTpoiicTB. Oco-
0CHHOCTH KCILIyaTalli| 3JeKTPOJHBIX BOJOHarpeBareeii»

6. |Tema 1. Dnextpoansiii | DaekTpoaHblii HarpeB. Marepuarsi anektponos (I1K-3, ITK-4).
HarpeB. Marepuainsl
JIEKTPOJIOB

7. |Tema 2. Pacuer anex- | OcOOEHHOCTH KCIUTYaTaIlMU AJIEKTPOIHBIX BOJOHATpEBATENEH.

TPOJHBIX HAarpeBa-
TEJIBHBIX YCTPONCTB.
OcoOeHHOCTH KC-
TUTyaTaluu 3JIeKTPOI-
HBIX BOJIOHAarpeBaTe-
nen

Pacuer 351eKTpOIHBIX HarpeBaTeIbHBIX YCTPOMCTB. B3auMoCBs3b
Ha4yaJbHOW, CPETHEN U KOHEYHON MOITHOCTH 3JIEKTPOJHOIO BOJIO-
narpesarens (I1K-3, I[1K-4).

Pa3znen 5 «KocBeHHBIH 3JICKTPOHATPeB cONPOTHBJIeHHeM. TpedoBaHusl K MaTepHaJaM H
KOHCTPYKIHMH HAarpeBaTelbHbIX 3JIEMEHTOB»

8.

Tema 1. KocBeHHBII
AJIEKTPOHArpeB co-
nporusieHueM. Tpe-
00BaHUA K MaTepHa-
J1aM ¥ KOHCTPYKLIMH
HarpeBaTelbHbIX dJle-
MeHTOB. TpyOuaTsie
IEKTPUUYECKHUE Ha-

TpeboBanus k BeIOOpY MaTepuana. TpyOuaTsie dJIeKTpUIecKHe
Harpesatenu (TOHsI). DnexTpuueckuii 1 KOHCTPYKTUBHBIN pacye-
ThI HarpeBarenbHbIX dieMeHToB (I1K-3, I1K-4).
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Ha3Banue pa3zneina,

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB JIJIS CAMOCTOSITENIb-

n/n TeMBbI HOT'0 H3y4YeHHust
rpeBaTenu
9. | Tema 2. OcobGeHHOCTH | DIEKTpOoTepMHUYECKHE ycTaHOBKH HarpeBa u cymku B AIIK. bei-

pacdera CTaJbHbIX Ha-
rpesareinel. Pacuer
YCTPOMCTB Ha Oa3e Ha-
rpeBaTeIbHBIX MPOBO-
IIOB U Kabeiei

TOBBIE JIEKTPOHArpeBaTeu. DIeKTPOHArpeBaTelIbHbIE IPOBOJA U
kabenu. Pacuer ycTpoiicTB Ha 6a3e HarpeBaTeIbHBIX IPOBOJIOB U
kaoeneit (I1K-3, [IK-4).

Pasznen 6 «JaexTpoayronoii HarpeB. CBOMCTBA U XapaKTePUCTUKHU YJIEKTPUIECKOM AyTH.
PesxxnMbl cBapKu ¥ padoTa MCTOYHMKOB MUTAHUSA CBAPOYHOM TYTH»

10 [Tema 1. Dnextpony- | YcioBus obecriedeHusl TyroBoro paspsaa. PerynupoBanue Toka
roBoit HarpeB. CBoii- | cBapounoii ayru (ITK-3, TIK-4).
CTBa M XapaKTCPUCTH-
KU DJICKTPUYCCKOH JTy-
j§
11 Tema 2. Pexxumbl cBap- | Bujbl 3JeKTpOCBapKy ¥ UX MPUHIMIHAIBLHOE pazinuyue. Jlyrosas

KU ¥ paboTa UCTOYHH-
KOB IUTaHMsI CBApPOY-
HOHU yTH

CBapKa KaK Crocod COeITMHEHHUS Pa3INYHBIX METAJJIOB U CILIABOB.
DJIEKTPUYECKUE CXEMbI HICTOYHUKOB IMUTAHUS CBAPOUYHBIX arpera-
TOB IIOCTOSTHHOTO U IepeMEHHOr0 ToKa. CItoco0bl peryInpoBaHust
ceapoynoii ayru (ITK-3, TTK-4).

Paznen 7 «MHayKnuoHHbIN HarpeB. OCHOBHBbIC XapaKTePUCTUKU HHAYKTOpa. BeiOop uc-
TOYHMKA NUTAHUD)

12 | Tema 1. UnaykuuoH- | @u3nyeckas OCHOBA MHIYKIIMOHHOTO HarpeBa. 3aKOH AJIEKTPO-
HbIH HarpeB. OCHOB- MarHuTHoM unaykuuu ®apanes-Makcsemia u 3akoH JKoyis-
Hble xapakrepuctuku | Jlenna. Konctpykuus unnykropa. Mcnons3oBanue HHIYKIIMOHHO-
WHIYKTOpA ro Harpesa geraneii B ATIK (TIK-3, TTK-4).

13 | Tema 2. Bri6op uc- M cTOYHMKHY NTUTAaHUS YCTAHOBOK MHIYKIIMOHHOT'O 3JIEKTPUYECKOTO

TOYHUKOB MU TAHUS
UHIYKIIHOHHOTO Ha-
rpesa

Harpesa. COBpeMeHHLIC HUCTOYHHUKU IMUTAHUA WTHAYKIUOHHBIX YC-
TAaHOBOK. [ eHepaTopbl MHAYKIIMOHHBIX TOKOB. DJICKTpUIECKast
cxema reHepaTopa HHIYKIIMOHHOTO HarpeBa

(TIK-3, TIK-4).

Pasnen 8 «/ludiiekTpuyeck

uil Harpes. TepMOZ)JIeKTpH‘leCKI/Iﬁ HarpeB U OXVIAKACHUE»

14 | Tema 1. OcHoBbl 1u- | CBY HarpeBatenbHbIe YCTAHOBKHU. TepPMO3JIEKTPUUYECKHE TETIIO0-
JJIIEKTPUYECKOTO Ha- Boie Hacocsl (T1K-3, TIK-4).
rpeBa U ero 0co0eH-
HOCTH

15 | Tema 2. Tepmoanek- | Tepmoanektpuueckue sapineHus. TepmoanekTpuueckue 3h eKTol

TPUYECKHUN HAarpeB 1
OXJIaXKACHUE

3eebeka, [lenbThe u ToMcona. @u3nyecKue OCHOBBI TEPMODJIEK-
Tpuyeckoro Harpesa u oxjaxaeHus. Tepmod/IC. Pabora Temo-
Boro Hacoca. O0xacTu MPUMEHEHUS TEPMOIIEKTPUUYECKOT0 Harpe-
Ba u oxnaxaenus (I1K-3, TTK-4).

5

. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabmura 6

IIpMeHeHHe AKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTHI

Ne HaumeHoBaHue UCTIOIb3yeMbIX AKTUBHBIX H HHTEPAaK-
Tema u dopma 3anaTus N
n/n THBHBIX 00pa30BaTeJbHBIX TEXHOJIOTHI
1. | O6mue BOopocCH! 3JeK- J TexHonorus npobaeMHOro 00y4eHus

TpOHArpeBa MaTepHaioB

(JIeKIUsI-BU3yaIM3a1IHs)
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Ne
n/n

Tema u popma 3anaTus

HaumenoBanue HCII0Jb3YEMbBIX AKTUBHBIX H HHTEPaK-
THBHbBIX Oﬁpa30BaTeJ'lebIX TEXHOJIOT i

U €r0 IPUMEHEHUE B
CEJIbCKOXO035ICTBEHHOM
npousBozacTee. JnHamu-
ka HarpeBa. Kinaccugu-
KaIust SJIEKTpOTepMHUYe-
CKHMX YCTaHOBOK.

DJIEKTPOAHBIN HArpeB. JI
Marepuainsl 2JIEKTPOIOB.
Pacuer snexTpoaHbIx
HarpeBaTeNbHbIX YCT-
poiicTB. OcobeHHOCTH
JKCILTyaTaluu JIeK-
TPOJHBIX BOJIOHArpeBa-
TEJIeH.

NubopMaimoHHO-KOMMYHUKAIIMOHHAS! TEXHOJIOTHS
(MynpTHMETHMA JICKIIUS).
JlemoHcTpanust ¢GuibMa 00 3IEKTPOJHOM HarpeBe.

KocBeHHblit 351eKTpOHa- JI
I'PEB CONPOTHBIICHUEM.
TpeboBanus k marepua-
JaM ¥ KOHCTPYKIMH Ha-
rpeBaTeIbHBIX dJIEMEH-
ToB. TpyOuarsle 35ek-
TPUYECKHE HArPEeBaTENH.
OcobenHoctu pacuera
CTaJIbHBIX HarpeBaTeeH.

HNHdopManimoHHO-KOMMYHUKAIIHOHHAS! TEXHOJIOTHS:
(MynbTHMEINA JIEKIIHS).

Bo160p ucrounuka nura- | 113
HUSL DJIEKTPOKOHTAKTHOTO
HarpeBa. Pemenue 3amgau
10 OIIPEJIEIICHUIO NTapa-
METPOB AIEKTPOKOH-
TaKTHBIX HarpeBaresieu

TexHosorust KOHTEKCTHOrO O0yUYEHHUSI.

Pacuer snextpoansix Ha- | 113
IpeBaTENbHBIX YCTPOMICTB.
Pemenue 3agau no omnpe-
JIEJIEHUIO ITapaMeTPOB BO-
JIOHArpeBaresen

TexHonorust KOHTEKCTHOTO O0yUYEHHUSI.

Pacuer ycTpoiicTB Ha 6aze| 113
HarpeBaTeIbHBIX TIPOBO-
OB U Ka0een.

TexHoa0rus KOHTEKCTHOT'O O6y‘leHI/IH.

N3yuyenue nByxmnosu- JIP
IMOHHOMW CUCTEMBI pe-
T'YJIMpPOBaHUS TEMIIEpa-
TYpPBI B 2JIEKTPUYECKOMN
ey

TexHomorus HpO6HCMHOFO O6y‘-IeHI/ISI

N3yuenne cucremsl pe- | JIP
T'YJIMpPOBaHUS TEMIIEpa-
TYpPBI B 2IEKTPUYECKOMN
neuu 1o I1, u ITN]] 3a-
KOHaM.

Texnonorus npo0i1eMHOro o0yueHus

N3yuyenue nmpuHLuMIa JIP
JIEWCTBUSA YCTAaHOBOK
MHIYKIIMOHHOT'O Harpe-
Ba.

TexHomorus HpO6HCMHOFO O6y‘-IeHI/ISI
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Ne HaumeHOBaHUe MCNOJIb3yeMbIX AKTUBHBIX M1 HHTEPAaK-
Tema u popma 3anaTus .
n/n THBHBIX 00Pa30BaTeJIbHbIX TeXHOJIOTHIl

10. | Uzydenue BousHus ma- | JIP | TexHosorus mpoGieMHOT0 00ydeHus
Tepuaa 3arOTOBKH Ha
BpEMsI ee HarpeBa Mpu
OJIMHAKOBOM YCTaHOB-
JIEHHOW MOIIHOCTHU Ha-
rpeBaTerns.

W3ydenue BausHUS Ma-
Tepuasa 3arOTOBKH Ha
SHEPreTHYECKUe Mpo-
I[ECCBI HATpEBa MPHU
pa3IMYHON yCTaHOB-
JICHHOW MOILIHOCTH Ha-
rpeBaTens.

6. Telcyumﬁ KOHTPOJIb YCIIEBACMOCTH M MIPOMEKYTOYHAHA aTTECTAUA ITO
HTOTraM O0CBOCHMUA NTUCIHUIIJINHBI

[Ipn n3yueHnn pasnenoB AUCHUILIMHBI « QNEKTPOHATPEB MAaTEPUATIOBY» B TE€UE-

HUE CEMECTPA UCIOJIb3YIOTCSI CIEAYIOIIUE BUIBI KOHTPOJIS:
- TEKyLUH,
- IPOMEKYTOYHBIM.

Texkymuili KOHTPOJIb 3HAHUN NPEANOJIAracT MOCEIICHUE JIEKIIUM, BOIPOCHI K
YCTHOMY ONPOCY CTYAEHTOB HA MPAKTUYECKUX 3aHATHUAX, BOIPOCHI JJIS 3AILMUTHI JIa-
OopaTopHbIX padOT, BHIMOJIHEHUE TECTOBBIX 3a/laHUM, pEIIeHNEe TUIOBbIX 33]a4, BbI-
MOJIHEHUE KOHTPOJILHON paOOTHI.

IIpomexyTOYHBIA KOHTPOJIb 3HAHMM: 3a4€T C OLICHKOM.

6.1. TunoBble KOHTPOJIbHbIE 32/IAHUA WM UHbIE MATEPUAJIbI, HEOOXOAUMBbIE
JJIS1 OLEHKH 3HAHMIA, YMEHHH U HABBIKOB U (MJIM) ONbITA AeATeJIbHOCTH

1) [Ipn u3ydyeHUH TUCUUIUIMHBI «DJIEKTPOHArPEB MATEpPUANOB» YYEOHBIM ILIAHOM
MPEAYCMOTPEHO BBIMIOJIHEHUE KOHTPOJBHOW paboThl. 3agaueid  BBINOJIHEHUS
KOHTPOJILHON PabOTHI SBJISIETCS 3aKpEIJICHHE TEOPETUUECKUX 3HAHUM 1O KypCy,
pPa3BUTHE HABBIKOB CAMOCTOSITEILHON PaOOTHI.

KontponrHas pabota — camocTosiTelibHass paboTa CTyAeHTa, OCHOBaHHas Ha
M3YYEHUM JIMTEPATYPHBIX M MHBIX MCTOYHHUKAX WHMOpMalMM MO 3aJaHHOW TEMe.
O0BbeM KOHTPOILHOM pabOThI HE TOHKEH MpeBbImaTh 20 CTpaHUIL MEYAaTHOTO TEKCTA,
BKJTFOYAsT TAOJHIIBI, TPaUKU, ICKU3bI, CXeMBbI U (poTorpaduu, HEOOXOAUMBIE TS WJI-
JIOCTpAIlUU M PACKPBITHUS CYTH 3aaHHOU TeMbl. OdopmisieTcss KOHTposIbHas padoTa
B TekcToBOM pemaktope Microsoft Word u Microsoft Excel mms cocraBnenus tabd-
JIUI], TAarpamMM M BBIYUCIICHUS TIPOCTHIX U CIOXKHBIX (DYHKITHMA.

B koHIE KOHTpONIBHON pabOTHI HEOOXOAUMO JaTh TEPEUYCHBb HCIIOJIb30BAaHHON
JUTEPATYPHI.
[IpumepHbIe TeMbl KOHTPOIBHOU PaOOTHI:
1. PacueT MOIIHOCTH 3JIeKTpoKaopudepa U BEIOOP AJIEKTPOABUTATENS IS TIPU-
BOJIa BEHTWJISITOPA.
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2. Pacuer MOITHOCTH 3JIHETPOOOOTrPEBAEMOro I0Jia )KUBOTHOBOIUYECKOTO TTIOMeE-

IIEHHUSL.

Pacuer MOIIIHOCTH 371€KTPOOOOTrPEBAEMOro 1MoJjia B CBUHApHUKE-MaTOYHHUKE.

4, PacueTr MOITHOCTH ITOYBEHHOTIO 3JIEKTpooOOorpeBarelis Ha 6a3e HarpeBaTeIbHO-
ro MpoBo/a.

w

3amaHne K KOHTPOJIBHOU pabOTe BBIJACTCS KAXIAOMY CTYACHTY WHIUBUIAYaTh-
HO (10 BapHaHTaM).

2) [Ipumep TeCTOBOTO 3aJaHUs JIJIsl TEKYIIIETO KOHTPOJISl 3HAHUH, 00yYarOIINXCS:

ITo pa3neany 5 «KocBeHHBII 37€KTpOHArPEB CONPOTUBIEHUEM. TpeboBaHus K MaTe-
puanaM U KOHCTPYKIIMU HarpeBaTEIbHBIX JIEMEHTOB

Teme 1. KocBeHHBII 3I€KTPOHATrPEB CONMPOTUBIEHUEM. TpedoBaHus K MaTepragaM 1
KOHCTPYKLIMU HarpeBaTeNIbHbIX AJIEMEHTOB. TpyOUaThie 3J€KTPUUECKUE HarpeBaTeIN
[Tpaktrueckue 3ansatus Ne 4, No 5. O60CHOBBIBaIOIINE pacUeThl Ji BEIOOpA dJIEK-
TpOKaJopu(epHON YCTaHOBKH.

Tect Ne 1 (Bapuant Ne 1)
1. Kakoii cioco6 HarpeBa mpuMEHSIOT B diekTpokaigopudepax tuma COOLL?
1) UHayKIIMOHHBIH.
2) AudneKTpudecKuil.
3) KocBeHHbII HarpeB COMPOTUBICHUEM.
4) Tlpsamoii HarpeB CONMPOTHBIICHUEM.

2. YUro sABNA€TCS MPUUMHON BBIXO/Ia U3 CTPOS IJIEKTPOKATIOPpUPEPHON YCTAHOBKHU IIPU
OCTaHOBKE€ BEHTHJISITOpA?

1) YBenuuenue ternoornaun TOH.

2) KopoTkoe 3aMbIKaHUE.

3) YMmensbiienue Temnootaaun TOH.

4) YBenuueHnue noTpeOasieMoil MOITHOCTH.

3. C kakoi nienbto TOHBI a1 anexkTpokanopudepoB BHIMOTHSIOT ¢ ATFOMUHUEBBIM
opeOpeHuem?

1) Anst yBenu4yeHus MEXaHU4YECKOM MPOYHOCTH.

2) [ns CHIDKEHMS TEMIIEPATYPbl TOBEPXHOCTH.

3) Hns moeienus KIT/I.

4) JIns yBenuueHus TeII00TIauu.

4. 13 kakoro marepuaia u3rotToBistoT cnupanu TOH?
1) Bonsdpam.
2) Hukenuna.
3) ManranuHa.
4) Huxpoma

5. Kakoii U3 nepeyncieHHbIX MAaTEPUAIOB UCIIOJIb3YETCS B KAUYECTBE HATIOJIHUTEIS B
TOHax?
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1) ®apdop.

2) Cmopa.

3) CTeKIJIOBOJIOKHO.
4) Oxuch Marxusl.

6. Uto o3HavaroT udpsl U OYKBBI, OTMEUEHHBIE 3BE€3/104YKaMHU, B YCIIOBHOM 0003Ha-
geHun ** ** *** TOH-25A10/0,5P220:

1) HapyxHb1il AiamMeTp, JJIMHA KOHTAKTHOTO CTEPKHS, pa3BepHyTas ainuHa TO-
Ha, ycnoBHOe 0003HaueHUE HarpeBaeMoi CpeIbl 1 MaTepraia 000I0UYKH.

2) Hapy:xHblii tuameTp, pa3BepHyTas JJIMHA, HOMUHAJIbHAs MOIIIHOCTh, HOMU-
HaJIbHOE HaIIPsSKEHUE.

3) Pa3zBepHyTas AjivHa, HAPYKHBIN AUAMETP, HOMUHAbHASI MOIIIHOCTh, YCIIOBHOE
0003HaYeHUE HAarpeBaeMou cpe/ibl U MaTepuaia 000JI0UKH.

4) HomuHanbHast MOITHOCTb, pa3BepHyTas AJIMHA, HApYKHBIM nuametp TOHa,
YCIOBHOE 0003HAYEHHE JITIMHBI KOHTAKTHOT'O CTEPKHSI.

7. JlomycTumas TeMriepaTypa okpyxatoiiero sozayxa TOH B anexTpokanopudepe:
1) 180°C.
2) 600°C.
3) 100°C.
4) 300°C.

8. Huametp nmpoBonoku B TOH:
1) 10 mm.
2) 8,2 ...9MmM.
3) HeorpanunueHHBbIH.
4)0,25...1,6 mm.

9. KaxoB cpok ciyx061 TOHOB?
1) o 100 TeIC. yacos.
2) Ho 50 Tbic. yacos.
3) o 20 ThIc. yacos.
4) JIo 10 TbIC. Yacos.

10. KakoBa makcumansHad juinHa TOHa?
1) 2m.
2) 6Mm.
3) 10m.
4) 5m.

3) [Ipumep KOHTPOIBHBIX BOMPOCOB TIPH 3aIIUTE JTAOOPATOPHOM pabOTHI ISl TEKY-
IIET0 KOHTPOJISl 3HAHUIN 00y4aroIXCs:

ITo pa3neny 5. KocBeHHBIH 25ieKTpoHArpeB conpoTuBiieHneM. TpeboBaHus K MaTe-
puanaM U KOHCTPYKIMU HAarpeBaTEIbHbBIX 3JIEMEHTOB

Teme 1. KocBeHHBIH 37IEKTpOHArPEB CONMPOTHBIEHUEM. TpebdoBaHMs K MaTepraiaM U
KOHCTPYKIIMU HarpeBaTeNbHbIX 3JeMeHTOB. TpyOuaThie 3JeKTpUYeCKrUe HarpeBaTeu
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JlabopaTtopHas pabota Ne 3. M3yyeHue ABYXIO3ULIUOHHON CUCTEMbI PETyJIMPOBaAHUS
TEMIIEpaTyphl B JIEKTPUUECKON MEYH.

3aaHus ¥ KOHTPOJIbHBIE BOIPOCHI JJIs 3aIUTHI 1a00paTOPHOIl pabOTHI.
1. OOBscHUTE MPUHLMII JBYXIIO3ULMOHHOIO PEryJIMPOBAaHUS TEMIEPATyphl B 3JIEK-
TPUUECKOH €YU CONPOTUBIICHUS.
2. YeM BbI3BaHBI KOJICOAHMsI TeMIEpaTyphl HarpeBaTesield MPU JIBYXITO3UITHOHHOM
pEryIupOBAHUN?
3. Uto HE0OXOAUMO MPEANPUHSATD, AJISl TOTO, YTOOBI YMEHBIIUTh UX aMILUIUTYTy?
4. Kakumu crnoco0aMyu MOKHO JTOCTHYb YMEHBIIEHUS MOIIHOCTH, MOTpeOseMoi
neYbo?
5. TosicHuth rpaduueckyro 3aBUCUMOCTh H3MEHEHHSI MOITHOCTH TI€YU OT BPEMEHH.
6. TexHuka 0€30MaCHOCTH MPH IKCIUTyaTAIIMH IIEKTPUUECKUX MeYeH COMPOTHBIIE-
HUSL.

4) Tlpumep niepedHs BOMPOCOB JIJIsl YCTHOT'O OIIpoca CTYCHTOB JIJIS TEKYIIEero KOH-
TPOJIsl 3HAHUM, 00YUYaIOIIUXCS:
ITo pa3gesy 2. OCHOBHBIE MTOJIOKEHUS PacyeTa 3JIEKTPOHATPEBATENbHBIX YCTAHOBOK
Teme 1. OcHOBHBIE MOJIOKEHUS PACUYETA IEKTPOHATPEBATEIBHBIX YCTAHOBOK
[Tpaktrueckue 3ansatust Ne 1, Ne 2. Pemenue 3a/1a4 o ornpeaeneHuo napaMeTpoB
AJIEMEHTHBIX HarpeBaTeseu.
Bomnpoce! piis yetHOro onpoca
1. ITo kakuM MpHU3HAKaM KJIACCUPUIMPYIOTCS 3JIEKTPOTEPMUYECKHE YCTAHOBKH?
2. HazoBuTe BUIBI M 33/1a4U PACYETOB MIEKTPOTEPMUIECKIX YCTAaHOBOK.
3. laiiTe onpeeeHne U 0XapaKTepU3yHUTe MOHBINA PacuéT AMEKTPOTSPMUIECKON
YCTaHOBKH.
4. B dyem 3akiTtouaeTcs TUIpaBINdYeCKUN U MEXaHUUECKUH pacuéT dJIeKTpoHarpeBa-
TEJIbHBIX YCTAHOBOK?
5. laiiTe onpezienieHne U 0XapaKTepU3ynuTe IEKTPUUECKHUIN pacy€T dJeKTpoHarpe-
BATEJIbHOW YCTaHOBKH.
6. [laiiTe onpesenenne U 0XapakTepru3ynuTe TEMI0OBON pacu€T AIeKTpOHarpeBa-
TEJIbHBIX YCTAaHOBOK.
7. C xaKko¥ 1esbto MPOBOJIAT TETNIOBOM pacyeT 3JICKTPOHArpeBaTeIbHbBIX YCTAHO-
BOK?
8. UTo 1oJi0’keHO B OCHOBY TEIJIOBOTO pacueTa AJIEKTPOHArpeBaTEIbHbIX YCTAHO-
BOK?
9. Kakue cocTaBIsone BXOIIT B TEIUIOBOM OaJIaHC )KUBOTHOBOIUECKOTO ITIOME-
IICHUS?
10.Hanummre gpopmyiny oduiero KIIJ[ anexkTporepMuyeckoi yCTaHOBKH.
11.Hanummre Gopmyiny onpenenenus snekrpudeckoro KIIJI snexrporepmuuec-
KOW YCTaHOBKH.
12 Hanummre Gopmyiny onpeaenenns tepmudeckoro KITJI anekrporepmuueckoit
YCTaHOBKH.
13.HazoBure, Kakue MoKazaTeian ONpeaeisiioT PU pacyeTe SICKTPUUECKUX Xapak-
TEPUCTHUK IIEKTPOTEPMHUUECKON YCTAHOBKHU?
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5) [Ipumep THMOBBIX 3a/1a4 JUIS TEKYIIETO KOHTPOJIS 3HAHUH, 00yUYaIOIIHXCS:

ITo pa3neny 4. DnekTpoAHbIN HarpeB. PacueT 35eKTpoAHBIX HArpeBaTeIbHbIX YCT-
poiicTB. OCOOEHHOCTH PKCIUTyaTalluy 3IEKTPOIHBIX BOJOHArpeBarTenei

Teme 2. Pacuer »eKTpOJHBIX HArpeBaTeNbHBIX YCTPOUCTB. OCOOEHHOCTH dKCILTya-
TallMU 3JIEKTPOHBIX BOJOHArpEeBaTEICH

[Ipaktueckue 3ansatuss Ne 3, Ne 4. PacueT 3J€KTpOJHBIX HArpeBaTENbHBIX YCT-
poucTB. Penienue 3a1a4 Mo onpeaeacHuIo MapaMmeTpoB BOJOHATPEBATEIIECH.

3agaua 1. Beruncnoute tepmudeckuii KIIJ[ HenmpoTo4yHOTO 31€KTpOBOJOHATPEBATETI,
KOTOpBI uMeeT MomHOCTh P=6 kBT m HarpeBaer Ha T=80 C V=100 1 BozmI 3a
t=4 u.

3amaua 2. Ha ckonbko rpagycoB HarpeBaeT 3a t=4 u V=100 11 BOJbI HENPOTOYHBII
AJIEKTPOBOJOHATPEBATEh MOIIHOCTHhIO P=6 KBT?

3agauya 3. Onpenenute Bpemsi paObOThl HEIPOTOUHOT'O 3JIEKTPOBOJIOHATPEBATENS, KO-
TOpBIN UMeeT MOITHOCTh P=6 kBT u HarpeBaer V=100 1 na T=80 °C.

6) IlepeueHb BOMPOCOB, BHIHOCHUMBIX HAa MPOMEKYTOUHYIO aTTECTalUi0 (3a4eT ¢
OLICHKOM):
1.Cenbckoe X03IMCTBO Kak c(hepa UCIOIb30BaHUS IEKTPOHATrPeBaTEIHHBIX MaTe-
pHAaJoB.
2. TexHOIOTUYECKHUE BO3AECHCTBUA B CETbCKOXO3IMCTBEHHOM MMPOU3BOJICTBE.
3. O0beM 3JIEKTPUYECKON SIHEPTUHU B SHEPIETUUECKOM OaaHCe CeTbCKOTO XO3SMCT-
Ba.
4.00611me noHATUS 00 2JIEKTPOHATPEBE MAaTEPUATIOB.
5.00u1e NoHATHS SJIEKTPOTEPMHUH.
6.Knaccudukaius 31eKTpoOTEPMUIECUX YCTAHOBOK.
7.0cHOBHBIE CIOCOOBI MpeoOpa30oBaHUs AJIEKTPOIHEPTUU B JPYTrUe BUIbI
8.0c00EHHOCTH AJIEKTPOKOHTAKTHOTO HArpena.
9.PacyeT ycTaHOBOK 3JI€JIEKTPOKOHTAKTHOTO HArpeBa.
10.0c006€HHOCTH AIEKTPOTHOTO HArpeBa.
11.297€KTpoAHBIE CUCTEMBI M CXEMBI UX 3aMEIICHUS.
12.PacdeT 351eKTpOIHBIX HarpeBaTeneil IEPUOINIECKOTO JEUCTBUS C IIOCKUMHU
AIEKTPOJAMU.
13 Pacuer 37eKTpOIHbIX HarpeBaTele nepuoanuecKoro 1eUCTBUs C KOAKCUaJb-
HBIMH 3JIEKTPOJIAMH.
14.Pacuet 351eKTpOIHBIX HArpeBaTENEN HEMPEPBIBHOTO JEUCTBUS C TIIOCKUMH JJIEK-
TPOJIaMHU.
15.PacueT 351eKTpOAHBIX HarpeBaTeneil HeNpepbIBHOTO ACHCTBUS C KOAKCHAIbHBIMU
AIEKTPOAAMU.
16.PerynupoBanue MOUTHOCTH AJIEKTPOHATPEBATENIEH MTPU AIEKTPOJHOM HArpeBe.
17.KocBeHHBIN HATPEB METOJIOM COITPOTHUBIICHHS M TPEOOBAHUS K MaTepray Ha-
rpeBaTEIbHbBIX JIEMEHTOB.
18.KoHCTpyKIIMK HarpeBaTebHbIX JIIEMEHTOB.
19.Crioco06s! TEMIO0Ta4M OT HarpeBaTEIbHBIX 3JIEMEHTOB.
20.Pacuer HarpeBaTenbHbIX 3JIEMEHTOB O MOBEPXHOCTHON MOILHOCTH.
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21.Pacuer HarpeBaTenbHbIX 3JIEMEHTOB 0 paboyeMy TOKY M pacueTHOM Temiepa-
Type.
22.PerynupoBaHr€ MOILIHOCTH IIPU AJIEMEHTHOM Harpese.
23.Du3nyecknue 0OCHOBbI MHAYKIIMOHHOIO HArpeBa.
24.VY nenpHasi TOBEPXHOCTHAS! MOITHOCTh IIPU UHAYKIIMOHHOM Harpese.
25.KI1/I cuctemMbl «<MHIYKTOP — IE€TAJIb)» MIPU UHAYKIHOHHOM HarpeBe.
26.KoapdurmeHT MOIHOCTH MPU UHAYKIIMOHHOM Harpese.
277.BI0Op 4acTOTHI IPU MHAYKIMOHHOM HAarpese.
28.PexuMbl MHAYKIIMOHHOIO HArpeBa.
29.@u3n4ecKnue OCHOBBI IUAIEKTPUUECKOTO HArPEBA.
30.Pacuer mapamMeTpOB AUAIIEKTPUIECKOTO HATPEBATEIS.
31.®u3nyeckre OCHOBBI 3JEKTPOLYTOBOIO HArpeBa U CTaTUYECKask BOJIbTaMIIEpHAs
XapaKTEPUCTUKA ANEKTPUUECKON TyTH.
32.YCcTOMYUBOCTh TOPEHUS AIEKTPUUECKOUN TyTH.
33.PerynupoBaHue TOKA dJIEKTPUIECKOM TyTH.
34.0co06eHHOCTH TOPEHHUS ANEKTPUIECKON JYTH IEPEMEHHOTO TOKA.
35.TepMORIEKTPUUYECKUE SIBIICHHUS.
36. [TpunIMIBEI pabOTHI MOTYNPOBOAHUKOBOTO TEIIOBOTO HACOCA.
37.OHepreTudecKue NoKa3aTeau MoJyIpOBOAHUKOBOTO TEIJIOBOIO HACOCA.
38.YcnoBue nojiy4eHns MAKCUMaJIbHOW XOJI0A0MPOU3BOAUTEIBHOCTH MOJIYIIPOBOI-
HUKOBOTO TEIJTIOBOTI'O HACOCA.
39.BbiBOoA 00111€T0 YpaBHEHHUS dJEKTPOHATPEBA.
40.0mnpeneneHne MOIHOCTH 3JETPOTEPMUUECKUX YCTAHOBOK MEPUOIUUECKOTO JICH-
CTBUS.
41.0npeneneHne MOIHOCTH JJIEKTPOTEPMUUECKAX YCTAHOBOK HEMPEPBIBHOTO 1€ M-
CTBUS.
42. PacueT n301Mpyromen BCTaBKU JJIs 3JIEKTPOIHOTO BOJAOHArPEBATESL.
43. KakoBbl npefiesibl peryJIupoBaHus MOIITHOCTH Tpex(a3zHoro HarpeBaress,
MMEIOLIETO 10 JIBa HarpeBaTeNbHbIX dJIEMEHTa B KaXK 101 (aze?
44. Ot Kakux nmapameTpoB UHAYKTOpA U HarpeBaeMou aetanu 3aBucut KII/ unayk-
LIMOHHOT'O Harpera?
45. Texauka 6€30MaCHOCTH MPH HKCILTyaTaI[U JIEKTPOIHBIX BOJOHATPEBATEICH.
46. 3aBUCUMOCTB TEMIIEPATYPhl U CKOPOCTH HArpeBa OT BPEMEHH MPU MOCTOSIHHOU
MOIIIHOCTH AJIEKTPUUECKOTO HarpeBaTess.
477. KakoBbl MPUYUHBI OTPAHUYEHUS TJIOTHOCTH TOKA M HANPSKEHHOCTH JJIEKTpUYe-
CKOTO TOJISI B 3JIEKTPOIHBIX HarpeBaTemsix?
48. Bb1OOp MOIIHOCTH UCTOYHUKA MUTAHUS JJIS1 SJIEKTPOKOHTAKTHOTO U TYyTOBOTO
Harpena.
49. TpeOoBaHusl, MPEAbSBISIEMbIE K MATEPUAITy HATPEBATEIBHBIX AJIEMEHTOB.
50.ITpunmun BeIOOpa yCTPOWCTB HA Oa3e HarpeBaTEIbHBIX MPOBOJOB U KaOeIeH.
51.ITpunmun BeiOOpa TpyOUaThIX AekTpuueckux HarpeBateneit (TOHoB).
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6.2. Onucanne nNoka3aresieil ¥ KpUTEPHEB KOHTPOJISI yCIIeBAeMOCTH,
onucaHue NIKAJI OLeHUBAHUSA

JUis OLIEHKM 3HaHWM, yMEHWUH, HaBBIKOB U ()OPMUPOBAHMS KOMIIETEHIMM IIO
JUCLUIUIMHE «JJIEKTPOHATPEB MAaTEPUAJIOB)» MPUMEHSAETCS TPAAULMOHHANA CUCTEMA
KOHTPOJISL U OLICHKU yCIIEBAEMOCTH CTYIEHTOB.

Kputepun orieHKH 3HaHUHN yCTaHABIMBAIOTCS B COOTBETCTBUU C TPEOOBAHUSIMU K
pohecCHOHANBHOM MOATOTOBKE, UCXOS U3 JCHCTBYIONUX yU4€OHBIX MJIAHOB U MPO-
rpaMM C yYETOM XapakTepa KOHKPETHOM AUCUUILUINHBI, a Takke Oyaylien mpakTuye-
CKOM JIeATEIBbHOCTH BBITYCKHHWKA. KpUTEpUU BBICTABIECHUSA OLIEHOK IO YEThIPEX-
OQJIIBHOM CUCTEME: «OTIIMYHOY», «XOPOILIO», «yJAOBIECTBOPUTEIBHOY», «HEYJOBIETBO-
PUTENHLHOY NPECTABICHbI B TA0IHIIE 7.

Tabmuua 7

Kpurepuu oneHuBaHus pe3yJibTaToB 00y4eHus (3a4eTa ¢ OLEHKOM)

Onenka

Kpurepun oneHuBanusi

Boicokmii
YPOBEHb «5»
(oTJIM4HO)

OLICHKY «OTJMYHO» 3aCIly’)KMBAa€T CTYAEHT, IIyOOKO U MPOYHO OCBO-
UBIIUI 3HAHUS, YMEHMS, KOMIIETEHIUU U TEOPETUUYECKUN MaTepuall,
M3JIaTalOIIKN €r0 UCYEPIIBIBAOILE, [TOCIEN0BATEIbHO, CHCTEMHO U JIO-
TMYECKH CTPOMHO; HE 3aTPYIHSAETCS C OTBETOM IPU BUAOU3MEHEHUU
3a/IaHMs; CIPABIIETCS C HECTAHJAPTHBIMM 3aJa4aMH, BOIPOCAMH U
JPYTMMH BHJIaMU NPUMEHEHHMs 3HAHWi; IIPU WU3JI0)KEHHHM Marepuala
BJIAJICET TEPMHUHOJOTHEH M CHUMBOJUKONW H3y4aeMOW IUCLHILINHBL
IIOKa3bIBAET Pa3HOCTOPOHHUE 3HAHMUS OCHOBHOM M JOIIOJHUTEIBHOU
JUTEPATYPHI; TMPAKTUYECKUE HABBIKH MPO(PECCHOHATBHOTO NpPUMEHE-
HUSI OCBOCHHBIX 3HaHUH CPOPMUPOBAHBI.

Cpennnii
YPOBEHb «4»
(xopomo)

OLIEHKY «XOPOII0)» 3aCIyXHBAECT CTYJEHT, NMPAKTHUYECKU MOJHOCTHIO
OCBOMBIIMK 3HAHUSA, YMEHHMS, KOMIIETEHIIUM U JIOTHYECKH MPABUILHO
W3Jaratoluii TEOPETUYECKUH MaTepuall, HE JOMYCKAIOIHUM CylecT-
BEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC; BIAJACIOLIMN TEPMHUHOJIO-
TUed U CHMBOJIMKOW M3y4aeMOM NUCIUIUIMHBI MIPU U3JI0)KEHUU MaTe-
puana; yCBOMBIIMI OCHOBHYIO JHUTEPATYPY, PEKOMEHIOBAaHHYIO MpPO-
rpaMMON JTUCUMIUIUHBI, B OCHOBHOM C(OpPMHUPOBANI NMPAKTHUYECKUE
HaBBIKM.

IToporosbIiit
YPOBEHb «3»
(ynosierBopu-
TeJIbHO)

OLICHKY «YyJOBJIETBOPHMTEJIBbHO» 3aCIIy)KUBAET CTYIEHT, YACTHYHO C
npoberaMy OCBOMBILUI 3HAHUS, YMEHUS, KOMIIETEHIIMM U TeOopeTuye-
CKHH Marepuall TOJIbKO M0 00s3aTeIbHOMY MUHUMYMY COJIE€P KaHUS
IIpeaMeETa, ONPENEICHHOMY INPOrpaMMON IHUCLMIUIMHBI; 3HAHUS OC-
HOBHOM JIMTEPaTyphl, pEKOMEHJAOBAHHOW IPOrPAMMON, OTPBIBOYHBI U
He cucTteMHbl. CTyJEHT JONYCKAaeT HETOYHOCTU B OTBETE, HENOCTa-
TOYHO TNpaBUJIbHbIE (GOPMYTUPOBKH, HAPYIICHUS IMOCIEI0BATEIbHO-
CTH B M3JIO’)KEHUH MaTepualla, YeTKOCTh U yOeIUTEIbHOCTh OTBETA BbI-
pakeHa ci1a00, WCIBITHIBACT 3aTPYAHEHHUS B BBIIOJHEHUU THUIIOBBIX
MPAaKTUYECKUX 3aJaHui, HEKOTOpBIE MPAKTUUYECKUE HAaBBIKU HE cop-
MHPOBAHBI.

MuHuMaNbHBIN
YPOBEHb «2»
(HeypoBJIETBOPH-
TeJIbHO)

OILICHKY «HEYJAOBJIETBOPUTEJIbHO» 3aCTy)KUBAET CTYACHT, HE OCBO-
WBIIUI 3HAHUS, YMEHHsI, KOMIETEHIIMN U TEOPETHUUECKUN MaTepua;
HE TMOKa3ajl MPaBUJILHOTO TOHUMAaHUS CYIIeCTBa KOHTPOJIBHBIX BOIPO-
COB; HE 3HAET 3HAYUTEIBHON YaCTH OCHOBHOTO MaTepHaia; OIyCKaeT
MPUHIUITHATBHBIE OMTUOKH TPU BBIMOJHEHUH THITOBBIX MPAKTHYECKHX
3aJJaHMii; OCHOBHAsl JIUTEpaTypa Mo IMpodiieMaM Kypca HE YCBOCHA,
MIPAKTHYECKHE HABBIKH HE CHOPMUPOBAHBI.
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7. YueOHO-MeTOAMYECKOEe U MH(OPMAINIHOHHOE o0ecnieyeHne JUCIUTILTUHbI

7.1 OcHoBHas JuTEpaTypa

1. bapanos, JI.A. CBeroTexHuka u sekrporexnonorus [Tekcr]: yu. mocobue s By-
308/ JI.A. bapanog, B.A.3axapos. — M.: KomnocC, 2008. — 344 c.

2. bammunor A.M. HuskoremmneparypHbiii anekTpoHarpeB [Tekcr]: y4. mocobue /
AM. bammnos, C.A. Pactumemnn, C.C. Tpynos, C.A. Eropos, 10.b. Karkos. — M.:
OI'bOY BIIO MI'AY, 2011. - 68 c.

3. FOnaes, 1.B., )Kusonucues, E.W. Dnekrpuueckuii HarpeB: 0CHOBBI (PU3UKH MPO-
IIECCOB M KOHCTPYKTHBHBIX PacyeToOB [ DIIEKTPOHHBIN pecypc]: y4. mocooue /

N.B. IOnaes, E.N. J)Kusommcues.— CII06.: U3gatenscTBo «Jlanpy, 2018.— 196 c. —
Pexxum moctyna: https://e/.lanbook.com/reader/book/102248#2.

7.2 lonoJIHMTEIbHASA JJUTEpaTypa

1. baraeB, A.A. DnekTporexHojorus [TekcT]: yd. mocobue jis CTyJIeHTOB, 00yJaro-
nuxcs 1o Hamp. noarotoBku: 660300 —«Arpounxkenepusi» u 140200 «DnekTposnep-
retuka» 1 no crem. 311400 «Onektpudukanus U aBToMaTH3anus ceil. xo3-Ba» U
10040 «2OnextpocHabxenue» / A. A. baraes, A. U. baraes, JI. B. Kynmukosa; MCX
P®, Antaii. roc. arpap. yH-T. - bapuayn: [0. u.], 2006. — 319 c.

2. bacoB, A.M. DnekrporexHonorus [Tekct]: y4. mocobue st By30B / A.M. bacos.
— M.: Arponpomusaar, 1985. — 256 c.

3. T'azanos, B.C. DnekTpoTeXHOJIOTHH U IJIEKTPOOOOPYIOBAHUE B CEIBCKOXO3SHCT-
BEHHOM TMpou3BojcTBe [Tekct] : ¢0. Hayd. Tp. / MCX PO, ®I'OY BIIO A3zogo-
Uepnomop. roc. arpounk. akagemus; [Pen. komn.: B. C. I'azamoB (oTB. pexa.) u ap.]. —
3epHorpaa: AUI'AA, Bein. 4., T. 1, 2004. — 120 c.

4. XKusonucues, E.H., Kocuipia, O.A. DJIEKTPOTEXHOJOTUS U JICKTPUUECKOE OCBE-
mienue [Tekcr]: yu. mocobue / E.H. XKusonucues, O.A. Kocunpia. — M.: BO «Arpo-
npomuzaam», 1990.— 303 c.

5. Kapacenko, B.A. Dnekrporexnomnorus [Tekct]: y4. mocobue njs By3oB /B.A. Ka-
pacenko. — M.: Konoc, 1992. — 304 c.

6. Kynmukosa, JI.B. DnekTporexHoyorus B KopMonponu3BoaAcTBe [TekcT]: yd. mocobdue
M0 Kypcy «NEKTPOTEXHOJI. yCTaHOBKH C.-X npoduisiy / JI. B. Kynukosa; Antaiickuit
rocyJapCcTBeHHBIN TexHu4yeckuilt ynuBepcuter um. M. W. Tlonzynosa (bapnayin). —
bapnayn: U3g-Bo Antl'TY, 2001. — 28 c.

7.3 HopmaTuBHBIE IPAaBOBbIE AKTHI

1. TOCT P 50571.14-97 (MDK 364-7-705-84) «DnekTpoycTaHOBKa
CEJILCKOXO3SIMCTBEHHBIX UM KUBOTHOBOJUECKHUX MOMEIICHUI». BBeneH B IeliCTBUE C
01 urons 1997 rona.

2. [lpaBuna ycTpoicTBa 3JEKTPOYCTaHOBOK [ TeKCT]: Bce AEHCTBYIONTUE pa3aeiibl
[1Y3-6 u [1YD-7. 6-¢ u3xa. u 7-e u3n. — HoBocubupck: Hopmaruka, 2019. — 462 c.

3. IIpaBuna ycTpolcTBa 3JEKTPOYCTAHOBOK [DieKTpoHHBINA pecypc]. — Cucrema
«"APAHT».

4. TOCT 12.1.019-79. CCBT. Dnektpobe3onacHocTh. O01IME TpeOOBaHUS.
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7.4 Metoanueckue yKa3aHusl, peKOMEHIAUMHU U APyrue MaTepuajbl K
3aHATHAM
dopMaMu OpraHu3alyy y4eOHOro nporecca no JUCHHUILINHE « DIEKTPOHArPeB
MaTepuajoBy SIBISIOTCS JIEKIMH, Ja0OpaTopHble pabOThI, MPAKTHUYECKUE 3aHITHS,
KOHCYJIBTALIMH, CAMOCTOATENbHAsA padoTa CTyI€HTOB. JIEKIIMN U MPAaKTUYECKUE 3aHs-
THUS IPOBOSTCS B rpynnax, JabopatopHbie paboThl B moArpymnmnax. [lo kypcy npemy-
CMOTPEHO BBINOJIHEHUE KOHTPOJBHOU pabOTHl.
Ha nexuusix mznaraercss TeOpeTUYECKUI MaTepual, 1abopaTOpHbIe U MPAKTHYE-
CKHE 3aHATHS IPOBOIATCS ISl 3aKPEIUVICHUS TEOPETUUECKUX 3HAHU.

8. Ilepeyennb pecypcoB HHPOPMANMOHHO-TEJEKOMMYHHUKAIIMOHHOM CEeTH
«/HTEpHEeT», HE0OXOAUMBIX IJISI OCBOCHHS UCIUIIINHBI

IIporpamMMHo-nHpopManHOHHOE 00ecTiedeHue QU CIIMIIIMHBI

[Iporpammer: mporpammuas cpeaa AutoCAD 2, nmporpammuas cpeaa Multisim,
Microsoft Office, Mathcad 14, LOGO SOFT COMFORT, uHTepHET, 3JIEKTPOHHBIC
PECYPCHI TEXHUYECKUX OMOINOTEK.

1. http://www.kodges.ru/ (TeKCTbI KHHUT IO 3JICKTPOTEXHHUYECKUM TUCIUILIH-
HaM, B OoCHOBHOM, B (hopmate. pdf mis GecriaTHOro mepekaunBaHusi) (OTKPBITHIH
JIOCTYM).

2. http://www.electrolibrary.info (snekTpoHHast 3yIeKTpoTeXHUYECKass OHOIHO-
TeKa) (OTKPBITBIN JOCTYII).

3. ®denepanbHblil moptan «Poccuiickoe odpaszoBanue» http://www.edu.ru/ (ot-
KPBITBIN JOCTY).

4. ®denepanbHoe xpanuiuine «EquHas Kojutekius mudpoBbIX 00pa3oBaTelb-
HBIX pecypcoB» http://school-collection.edu.ru/ (OTKpbBITHIH TOCTYII).

9. IlepeyeHb MPOrpaMMHOI0 oOecredeHnsi U HHPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM
Tabnuma 8
IlepeyeHb MPOrpaMMHOIr0 00ecneYeHHs
Ne HaumenoBanue HaumenoBanue Tun ABTOp Ton
n/n pasaeia yueOHoOM NPOrpamMMbl NPOrpamMMbl pa3padoTKu
AUCHUTIHHBI
(MoxyJis)

1. | Pazgen 1 «OO6muue Microsoft Word | Odopmurensckas Microsoft 2010
BOIIPOCHI 1eKTpoTexHo- | Microsoft Excel | Pacuernas, cocraB- | Microsoft 2010
JIOTHH U €€ IPUMCHEHHE JIeHUe TaOJIHIL 1
B CEJIbCKOXO3SIICTBEH- JMarpamMm
HOM TIPOM3BO/ICTBE. Power Point IIpesenrarus Microsoft 2010
JluHaMuKa Harpesa.

Knaccudukanms
ANEKTPOTEPMHUUECKHX
YCTAaHOBOK)

2. | Paznen 2 «OcHoBHBIC Microsoft Word | Odopmurenbckas Microsoft 2010
MOJIOYKCHHMSI pacueTa Microsoft Excel | Pacuernas, coctaB- | Microsoft 2010
AIIEKTPOHATPEBATEILHBIX JICHUE Ta0JIUI 1
YCTAaHOBOK» JarpamMm
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Power Point IIpesenrarus Microsoft 2010

3. | Paznea 3 «IIpsmoii Microsoft Word | Odopmurenbckas Microsoft 2010
HArpeB COMPOTHBIIC- Microsoft Excel | Pacuernas, coctaB- | Microsoft 2010
HUEM. JICHHE TaOJIHUIl U
DJIEKTPOKOHTAKTHBIN JiiarpaMm
HarpeB. Bribop Power Point [Ipe3enrtamnus Microsoft 2010
HCTOYHHUKA TUTAHUSI
AIIEKTPOKOHTAKTHOTO
HarpeBay

4. | Pa3nen 4 «Dnektpo- Microsoft Word | OdopmuTtennsckas Microsoft 2010
HBII Harpes. Pacuer Microsoft Excel | Pacuernas, coctas- | Microsoft 2010
ANIEKTPOIHBIX HAarpeBa- JnieHue TabuIl 1
TEJIbHBIX YCTPOUCTB. JrarpamMm
Ocobennoctu 3kciutya- | Power Point [Mpe3enrarnus Microsoft 2010
TaIMU 3JIEKTPOAHBIX BO-

JIOHArpeBaTesei

5. | Pasnen 5 «Kocsennsiii | Microsoft Word | Odopmurensckast Microsoft 2010
AJIEKTPOHATPEB COTMPO- Microsoft Excel | Pacuernas, coctaB- | Microsoft 2010
TUBJICHHEM. TpeboBaHuUs JIeHUe TaOJIHIL 1
K MarepuajiaM i KOHCT- JMarpamMm
PYKIIMH HarpeBaTeiib- Power Point Ipesenrarus Microsoft 2010
HBIX DJIEMEHTOB)

6. | Pa3men 6 «Daekrpoay- | Microsoft Word | Odopmutenbckas Microsoft 2010
roBoii HarpeB. CoiicT- | Microsoft Excel | Pacuetnas, coctaB- | Microsoft 2010

Ba U XapaKTEPUCTUKH
JIEKTPUYECKON AYTH.

Ta NCTOYHUKOB ITUTAHUS
CBAapOYHOM AYTU»

JieHyue TadiuL 1
TUarpamm

Pexxumel cBapku 1 pabo- | Power Point [IpesenTanus Microsoft 2010

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXO0IUMOii 115
OCYLECTBJICHHS 00pa30BaTEJbHOI0 MPOLECCA MO0 JMCHHUIINHE

Tabmauia 9

CBeneHus 00 00eCre4eHHOCTH CIENNATM3MPOBAHHBIMY ayAUTOPUSIMH,
Ka0OMHeTaMM, JA00PATOPUSAMH

HanMeHoBaHMe CIIEMMATBLHBIX T0-

MEILIECHUH U MOMeIeHU A1 caMo-

CTOSATEJIbHOI padoThl (Ne yueOHOrO
Kopmyca, Ne ayauTopuun)

OcHaleHHOCTH cNeNHATbHbIX IOMENIeHHIl U ToMe-
LIeHUH )15l CAMOCTOSITeIbHON PadoThI**

1

2

Kopmyc Ne 24, aynuropus Ne 306

KomMmbroTepHslii Ki1acc THII 2: KOMIIbIOTEpOB — 17 miT.,
npoektop Acer H 6517ST — 1 mr., mHTEpakTUBHAS JT0C-
ka— 1 mT. uHB. Ne 410124000602951.

Kopnyc Ne 24, aynutopust Ne 310

JlabGopaTopust «NEKTPOTEXHOIOTUUECKUXE YCTAHOBKUY.
JlabopaTopHbIil cTeH ] «DNEKTPOTEXHOJIOTHIECKHE yCTa-
HOBKH M CHCTEMBI» UCTIOJITHEHHE CTEHIOBOE C HOYTOYKOM
OTY-CH - 2 mt. unB. Ne 410124000603071 u

nHB. Ne 410126000000025.

1) Mono010k «HIYKIIMOHHBII HAIrPEB METAILJIOB)

- 1 mr.

2) Mono0610K «MoJielb 3JIeKTPUUECKOM 1e4H COIPOTUB-
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JeHus» - 1 mr.

3) HoyrOyk

— 1 mr.

4) USB-ocimiorpad

— 1 .

5) JlaGoparopHast cToiika

-1 .

6) KomruiekT cuitoBbIX Kabelei U COeTMHUTENBHBIX TTPO-
BOAOB - | miT.

BrimonHsieMbie Ha CTeH e Ta0opaTOpHBIE PabOTHI:

1. I3y4yeHue nBYXITO3UIIMOHHON CUCTEMBI PETYJIMPOBa-
HUS TEMIIEPATYPHI B AJIEKTPUUECKON MeUH.

2. VI3ydeHue cucTeMbl PEryIMpOBaHUs TEMIIEPATYPHI B
anexrpudeckoit neuu no 11, u ITM/I 3akonam.

3. 3yueHue npuHLUIIA AEHCTBUS YCTAHOBOK UHIYKIU-
OHHOTI'O Harpesa.

4. M3ydeHue BIMSIHUS MaTepUala 3arOTOBKH Ha BPEMsI €€
Harpesa npy OJJMHAKOBOW YCTAHOBJICHHOW MOILIHOCTH
HarpeBaTelIs.

5. M3yuyenue BIUsSHUS MaTepraia Ha SHEPreTUYECKHE
MPOLIECCHI HArpeBa MPHU Pa3IMYHON YCTaHOBJICHHOU
MOILIHOCTH HarpeBaTessl.

6. Onpenenenue 3aBUCUMOCTH 3P PEKTUBHOCTH HarpeBa
OT MEPEKPHITHUS MO 3aTOTOBKOM B HHIYKTOPE.

7. I3yueHune BIUAHNS MarHUTHBIX MaTEpPUAJIOB HA IIPO-
1[€CC MHIYKIIMOHHOT'O Harpesna.

IlenTpanpHas HayuHas OubIMOTEKA
umenu H.M. XKenesnosa PTAY—
MCXA nmenu K. A. Tumnpszesa,
BKITIOYaromas 9 4nTaabHBIX 3a710B (B
TOM 4HCJIe 5 KOMIBIOTEPU3UPOBAH-
HBIX ), OPTaHN30BAHHBIX 110 TIPUHIIAITY
OTKPBITOTO JJOCTYIA U OCHAIIEHHBIX
Wi-Fi, UatepreT — noctymnom.

O6mexutust Ne 4, No 5 u Ne 11. Kowm-
HATHI IS CAMOIOATOTOBKH.

11. MeToauueckue PEeKOMEHIAIIMUA CTYJICHTAM 110 OCBOCHHUIO JTUCHHUIIJIMHBI

[Ipu n3ydyeHun ITUCHUIUIMHBI « JIEKTPOHATPEB MATEPHAIIOBY CTYJICHT MOJIY4YaeT
3HAHUS O COBPEMEHHBIX HAYYHO-WH)KEHEPHBIX PEUICHUAX, HCIOJIb3yEMbIX IpH
pa3pabOTKe AJIEKTPOHArPEBATEIBHBIX YCTPONUCTB M YCTAHOBOK B TEXHOJIOTHYECKUX
nporieccax. [lomydeHHble 3HaHUSI HEOOXOAMMBI CTYACHTY JJI YCIEITHONW pabOThI Ha
MPOU3BOJICTBE M0 HampaBiaeHUut0 noArotoBku 13.03.02 DnexrtposHepreTvka Hu
AJIEKTPOTEXHUKA, HATIPABICHHOCTh DJIEKTPOCHAOKEHUE.

Meroauueckue peKOMEHAAIMU JJIsl  YCIHEIIHONO OCBOEHHUS  CTYIEHTOM
JTUCHUTUIMHBIL « DJIEKTPOHATPEB MATEPUAIIOB) CBOSTCS K CIEAYIOMIEMY:

1. AKTUBHO M3y4aThb TEOPETUYECKHM MaTepuay, H3JaraeéMblii Ha JIEKYUAX.
CaMOCTOSITENIbHO  MPOU3BOAUTH  PACUYEThl AJIEMEHTOB  3JIEKTPOHArpeBaTeIbHBIX
YCTAaHOBOK C MCMOJb30BAHUEM 3JIEKTPOHHBIX TAOJIMI], MATEMAaTUYECKUX MMAKETOB U
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MojAenupylmux  nporpamMMm.  Mcnonb3ys — uH(OpMAlMOHHBIE  TEXHOJIOTHH,
3HAKOMUTBCS C CYIIECTBYIOIIMMH CHCTEMaMH 3JIEKTpooOOrpeBa, HH(PPaKpacHOTro
HarpeBa M cymku. OpraHu3oBaTh 3JIEKTPOHHOE XpaHUIIUIIE UHGOPMAIIMK O CBOEH
CHEIUATbHOCTY M 3aHOCUTh TyJla COOpaHHYI0 HH(OpPMAIMI0O U BBINOJIHEHHBIC
paboThI.

2. Ha npakmuueckux 3anamusax o0yMaHHO BBITIOJHATD 3a/1aHMUS,
CaMOCTOSITENILHO TPOU3BOJIUTh PACUETHI, aHATU3UPOBATH MOJYYCHHBIE PE3YJIbTATHI.

3. K BemmonHeHWto  sabopamopuoit  pabOTBl  HEOOXOIWMO  3apaHee
CaMOCTOSITEJIbHO M3YyYHUTh TEOPETUUYECKHII MaTepuall YKa3aHHBIM IpenojaBaTesieM
JUTEpaTypbl: y4YeOHHMKH, JIEKIUM, METOAMYECKHE YKa3aHWs, a Takke II0
METOJUYECKUM  yKa3aHUAM  MOJATOTOBUTH  MPOTOKON  JJii  MPOBEICHUS
AKCIEPUMEHTANIbHBIX ~UccieoBaHUN. [loAroTOBUTH OTBETHI HA KOHTPOJBHBIC
BOIIPOCHI, PEIJIOKEHHBIE TPENOJaBaTENEM K 3alUTe JaHHOW JJabopaTopHOU padoTe.
Ha naGopaTopHbIX 3aHSATHSX HEOOXOAMMO OOJYMaHHO  BBIMOJHATH 3aJIaHMUS,
MIPOU3BECTU PACUETHl, HAYEPTUTh CXEMbl M IPOAHAJIU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl. 3aluiaTh 1a00paTOpHyIO0 paboTy O BO3MOKHOCTH CIIEAYET B JICHb €€
BBITIOJIHEHUS WJTK OJIM KalIIee Bpemsl.

4. MakcuMajabHO HCIOJIb30BaTh BO3MOXKHOCTH MPAKTHK:  MPOW3BOJICTBEHHOU
OpPaKTUKH MO0  TOJY4YeHHI0  MNpo(deCcCHOHATBHBIX  YMEHUU U OIbITa
npodeCCUOHAIBHOW ~ ACSATEILHOCTH (DJIEKTPOMOHTa)XXKHAs1) Y MPOU3BOJICTBEHHOM
MPAKTUKU 110 MOJTYyUYECHUIO NMPO(ECCHOHAIBHBIX YMEHUM U OMbITa MPOodheCCHOHATIBHOM
JEATeIbHOCTH  (PKCIUTyaTallMOHHOW)  JUISI  M3YYEHHS  DJIEKTPOHArpeBATEIIbHBIX
YCTAHOBOK, UMEIOIINXCS Ha TIPEATPUSITHH.

5. PerynsipHo mocemiatb TEMaTHUYE€CKHUE BBICTABKH, HApPUMEpP, «ATpONpOMMAIID,
«3050Tas oceHby, «MHTEpPCBET» U 1Ip.

Camocmosamenvnas padoma cmyoenmoe TpeAnoyiaraeT  MNpopadboTKy
JEKIIMOHHOTO  MaTepuala, TMOATOTOBKY K  JIa0OpaTopHbIM  paboTraM  TIO
PEKOMEHAYEMOM JINTEPATYpE, U3yUYCHHUE AOMOJHUTEIBHOU JINTEPATYPhI, TOATOTOBKY
JIOKJIaJI0B W COOOIIEHWM Ha CEKIHUU CTYJICHYECKOW HaydyHOU KOH(EPEeHIINH,
BBHITIOJIHEHUE JIOMAIITHETO 3aJjaHusl (caMmocToATeNbHas paboTa).

[Ipu camocTosaTensHON paboTe ClieqyeT PeKOMEHJIOBAaTh CTYACHTaM HCIOJIb30-
BaTh JJICKTPOHHBIC yUeOHBIE MTOCOOUS.

Konmponsuyw pabomy peKOMEHAYETCS BBINOIHATh MOCIEI0BATEIbHO U
CHUCTEMAaTHYECKU 0 MEPE M3YUCHHSI COOTBETCTBYIOLIETO pa3jesia JUCHUILIUHEL. [Ipu
BO3HMKHOBEHUU TPYJHOCTEH clieyeT 00palaThCs K MpenoaaBaTeto.

PexoMeHiyeTcs mocenieHue TeMaTHYECKUX M arpoNpOMBIIUICHHBIX BBICTABOK C
MOCJIEAYIOLIEN TPYIIIIOBOM JUCKYCCHUEH 10 PE3YJIbTaTaM ITOCEIICHU.

Buabi u ¢popmbl 0TPAGOTKH NPONYIIEHHBIX 3AHATHH

CTyaeHT, NpoIyCTUBIINI JIEKIIMOHHOE 3aHATHE, 00s3aH CaAMOCTOSITENIBHO MPO-
paboTaTh NPOMYUIEHHYIO TEMY U OTBETUTH B YCTHOM (pOpME Ha BOMPOCHI 3a7aBaeMble
MIPENOAABATEIIEM 110 TEME JIEKIUU.

CTyaeHT, NpOMyCTUBIIUNA MPAKTUYECKOE 3aHATHE, 0053aH CaMOCTOSITEIbHO
npopaboTaTh MPOIMYIICHHYIO TEMY, PEIIUTh 3a7aud U OTBETUTh B YCTHOU (hopme Ha
BOITPOCHI 3371aBAEMBIE MPETIOIABATEIEM 10 TEME IPAKTHYECKOTO 3aHATHS.
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CTyneHT, MpOMyCTUBIIMKA Ta0OpaTOpHYI pPadOTy, MOJDKEH CaMOCTOSTEIHHO
U3YYUTh TEOPETUUIECCKUI MaTepual 1o TeMe J1abopaTopHOH padOThI, TOPSAOK €€ Tpo-
BEJICHUS M OTpabOTaTh €€ B COOTBETCTBUH C YCTAaHOBICHHBIM Kadempoit rpadukom
O0TpabOTOK JJaOOPATOPHBIX PadOT.

12. MeToauveckue peKOMeHIANUM NPeNnoaaBaTe/siM 10 OPraHu3alu 00ydeHus
110 TUCIUILJINHE

dopMaMu opraHu3alKy y4eOHOro mpoliecca Mo AUCHUILIMHE «JIEKTPOHArpeB
MaTepHayioB», COIJIACHO CTPYKTYype, SBISIOTCA JIEKIUMHU, JabopaTOpHbIE paboThI,
MPaKTUYECKUE 3aHATHUS, KOHCYJbTALMUA U CAMOCTOSITENIbHAs paboTa CTyI€HTOB.

UreHue JeKIMiA OCYIIECTBISICTCS B ayAUTOpUH, OOOPYAOBAHHOM armaparypod s
KOMIIBIOTEPHOU MPE3EHTALIUH.

Ha neknusax wu3naraercss TEOPETHYECKHM MaTepuan: MHaéTcsd OLEHKa pPOoJIH
JUCUUIUIMHBL B y4eOHOM IIPOLECCE, pPacCMATPUBAIOTCS OCHOBHBIE TIOHATHS H
OIPEEIICHHUS.

[IpenonaBanue TUCUMILIMHBI « DIEKTPOHATPEB MATEPUATIOB» TPeOyeT 0COOBIX
METOJAMYECKHUX MOAXO0A0B BCIEICTBHE CIIELM(PUKH 00ILIEH MOATOTOBKU CTYIE€HTOB:

1. Ha nexkumsix cinemyer oOpaTuth 0co00€ BHMMAHHUE Ha AJIEMEHTHI U JETajH
CPEICTB 3JIEKTPOHArpeBa, Ha (PM3MYECKHUE OCHOBBI MX PAa0OOTHI, pa3bsACHSASA HO-
BbIC TTOHSATHUS U ONPEIEICHNUS.

2. KenarenpHO copepKaHUE Pa3JIEIOB C OMMCAHUEM TEXHUYECKUX CPEJCTB U yCT-
POMCTB 3JIEKTPOHATPEBATENbHBIX, CYIIWIBHBIX U WH(QPAKPACHBIX YCTaHOBOK
COMPOBOMUTH JIEMOHCTpAIMEll pealbHbIX UCTOYHUKOB HarpeBa U (PU3MYECKHUX
MOJENEM.

3. UTeHue neK1uii 1einecoo0pa3Ho COMPOBOXKIAThH IEMOHCTPAIMEH MPe3eHTaIHiH,
C MOMOILBIO CITANA0B U 3JIEMEHTOB KOMIBIOTEPHOU Ipaduku, a Takxke pazauy-
HBIX KOMITBIOTEPHBIX (PUIbMOB. JIJig 3TOTO B JIGKIIMOHHOW ayJUTOPHH PEKO-
MEHAYETCS UMETh IMPOEKIIMOHHOE 000pYyJOBaHHWE, MHTEPAKTUBHYIO JOCKY H
T.11. [IpogomxuTenbHOCTh PUIIBMOM pEeKOMEHyeTCsl He Oosiee 5S-7 MUHYT.

4, JlaGopaTopHble pabOTBl PEKOMEHIYETCS MPOBOAUTH B CHEIHAIM3UPOBAHHON
y4eOHOM 1ab0opaTopuu « IJIEKTPOTEXHOIOTHUS.

5. Ha mpaxmuueckux 3anamuax CTYJEHTHl PEIIAIOT 33Ja4d C IPUMEHEHUEM
OCHOBHBIX 3aKOHOB TEIUJIOTEXHUKH: TEIUIOBOM pacueT CHUCTEMbI OTOIUICHUS;
OBJIAJICBAIOT METOJMKAMHU TMOJAJIEPKaHUSI PEKUMOB pabOThl AJNEKTPOTEXHUYE-
CKOT0 000pyAOBaHUS IEKTPU(DUIMPOBAHHBIX U aBTOMATU3UPOBAHHBIX TEXHO-
JIOTUYECKUX TPOLIECCOB.

Ha mpakTryeckux 3aHATHSIX KOHTPOJb 3HAHUN, YMEHWM, HABBIKOB U YPOBHS
c(hOpPMHPOBAHHOCTH KOMIIETEHIIMM PEKOMEHAYETCS MPOBOAUTH METOAOM YCT-
HOTO OTpOca U TECTUPOBAHUS.

[Ipy u3y4eHHH METOJOB ANEKTPOTEXHUYECKOTO M TEIJIOBOIO pAaCYETOB, MPU
pellIeHNH TUIIOBBIX 3a7ad MCMOJIb30BaTh CIIPABOUYHYIO JUTEPATypy MUHUMYM
10 OJTHOMY SK3EMIUISIPY Ha ABYX CTYAECHTOB.

3aHaTus 1uenecooOpa3zHo MPOBOJUTH B UHTEpaKTUBHOM popme. Hampumep, npu
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MPOBEICHUM NPAKTUYECKUX 3aHSATUM TMEepBbIM yac 3aHATHA — B (opme TMoKasza
IpernojiaBaresieM METOAMKU peIIeHUsT TUMOBOW 3amauu. Btopoil wac 3aHsTus
MPOBOJUTCS B MHTEPAKTUBHOU (hopme. i1 3TOro MpensiokuTh CTYJIEHTaM PEIIUTh
WHIUBUyallbHbIE 3a/1anusd. [IpenogaBaTenb OlIEHUBAET PEIICHUS U MPOBOAUT aHAIIN3
pe3ynbTaToB.

[To Haubosiee CIOKHBIM TEMaM M BO3HMKIIIUM IPU 3TOM BOIIpOCaM, Ha MPaKTH-
YECKOM 3aHITHH MOTYT OBITh IIPOBEIEHBI COOECETOBAHMS U KOHCYIBTAIIH.

Jlig ycrenHoro ayJuTOPHOTO M CaMOCTOSITENIBHOTO M3YYEHUS! TUCLUILUIMHBI Ha
3aHATHUSX 11€JIeCO00pa3HO MH(POPMUPOBATH CTYACHTOB O HAJTMUYMU U BO3ZMOXKHOCTH HC-
MIOJIb30BAHUS PA3IMYHBIX OTPACICBBIX 0a3 JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIX H
MIOMCKOBBIX PECYPCOB MO AJIEKTPOOOOPYIOBAHUIO, CPEICTBAM MEXAHHU3ALMHU MU 3JIEK-
Tpu(UKALIUY TEXHOJIOTHYECKUX MTPOIIECCOB.

PekomennyeTcst mocenieHue TEMaTUYECKUX U arpoNpPOMBIIIJIEHHBIX BBICTABOK C
NOCJIEYOLIEN TPYNIIOBON JUCKYCCUEH IO pe3yIbTaTaM IOCEIICHHUS.

IIporpammy pa3padorau:

Cropuesoii B.®., n.1.1., npodeccop

(moanuce)
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