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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMu OCBOEHUS AMCHUIUIMHBI (MOAYNs) «INEKTPOOOOpPYIOBAaHHE B CBAPOYHOM
MIPOU3BOJICTBEY SBISIOTCS: MPHUOOPETEHNE CTYJACHTaMU 3HAHWK B 00JIACTH MPUHIIUIIOB PadOTHI,
YCTpOMCTBA W OCOOCHHOCTEH OKCIUTyaTallud HMCTOYHUKOB IHTaHUS, HCIONb3YIOIUXCS B
Mpolieccax JyroBOi CBAPKU U B POJICTBEHHBIX AEKTPOTEXHOJIOTMUECKUX MTPOIIECCaX.

OCHOBHBIMU 33/1a4aMH JUCIUIUTAHBI SIBIISIOTCS:

- mpuoOpeTeHne CTyJeHTaMH 3HAHUH 1O CBS3HM XapaKTEPUCTUK MCTOYHUKOB MUTAHUS C
XapaKTepUCTUKAMU HX BO3JEHUCTBUS Ha CBapHUBacMOE€ HU3JIEIHE, C YCTOWYMBOCTBIO CHCTEMBI
“UCTOYHMK MUTAHUS — JIyTa — CBapUBaeMoe u3zenue’;

- U3y4eHHUE CIOCOOOB PEryJIHpOBaHUS [apaMEeTPOB CBAPOYHOW NIyrd MpU ACHCTBUU
pa3IMYHBIX BO3MYILIEHUH, CHOCOO0B (OPMUPOBAHUS BOJBTAMIIEPHOW XapaKTEPUCTHKHU
MCTOYHUKA MUTAHUS.

- ¢opMUpOBaHUE YMEHHS ONpPEACIsATh HA3HAYCHHE MCTOYHHKA MO ero abOpeBwarype u
BBIOUpATh Ui KOHKPETHOTO TEXHOJIOTMYECKOTO IMpoliecca Hambosee MOAXOASIIUNA MCTOUYHUK
MTUTaHWS,;

- U3y4YCHHE TUTIOB U KOHCTPYKIUI pa3IUYHBIX HCTOYHUKOB MUTAHUS: TPAHCPOPMATOPOB,
BBITIPSIMUATEJICH, TEHEPATOPOB, HHBEPTOPHBIX NUCTOUHUKOB ITUTAHUS.

2 MecTo ITMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

HucuumiuHa «DJEeKTpooOOpyIOBaHHE B CBapOYHOM IPOM3BOJCTBE» BXOJIUT B
BapHaTUBHYIO 4acTh y4eOHOT0 T1aHa 00pa30BaTEeIbHON TPOrPaMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTAH/ IPAKTUK:

®dusuka

Marematuka

BBenenue B HanpaBieHue

Teopus cBapOUYHBIX IPOLIECCOB

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYEHHbIE NMPH M3YyYEHUU JaHHOM IUCIMIIIIMHBI OyxyT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/TIPAKTUK:

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[TonroToBka K 3aliTe 1 3aIIKTa BBITYCKHON KBAIM(UKAITMOHHON paboThI

ABTOMaTHYECKHE CUCTEMBI YIIPABJIEHMSI B CBAPOUYHOM IIPOU3BOJICTBE

ABTOMAaTH3a11s CBAPOUYHBIX IIPOLIECCOB

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu s

B pe3ynbrare ocBOeHHMS AUCHMILTUHBI (MOAYINS) «DIEKTPOOOOPYAOBAHUE B CBAPOUYHOM
IPOM3BOJICTBE» 00YUAIOLIMICS TOJKEH 00J1a/1aTh CIEAYIOIIMMU KOMIIETEHIUSMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

IIK-15 ymeHnem npoBepsATb TEXHUYECKOE COCTOSSHUE U OCTATOUYHBIN PECYpC TEXHOJIOTMYECKOTO
000py10BaHUs, OPraHU30BBIBATH MPOPUIAKTUYECKHH OCMOTp U TEKYLIHI pEMOHT 000py10BaHUS

3HaTb KpUTCPUH OLUCHKU TCXHUYCCKOTO COCTOSIHUA 060py,Z[OBaHI/I$I

YMetb -TIPOBEPSATH TEXHUYECKOE COCTOSIHUE U OCTATOUYHBIN pecypc 2JIEMEHTOB
AIEKTPUUYECKUX CXEM

Brnaners -HaBBIKAMU MCIIBITAHUM 3JIEKTPUYECKUX CXEM




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 52.8 akaj. yacos:
—ayauTopHas — 51 akaJ. 4acos;
— BHeaynutopHas — 1.8 aka. yacoB

— caMocTosTeNbHAs paboTa — 55.2 aka. 4yacos;

dDopMa arrecraiuu - 3a4cT
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1. BBoaHbIE JIEKIUH;
1.1 OcHoBHBIE BHIBI U
Ha3HAuUCHHE
3NEKTPOOOOPYTOBAHUS  JUIS CaMoCTOsTENBHOE
obecrieyenus  cBapounbix| 6 | 10 10 |uzyueHue yueOHOM 3auer. TIK-15
HPOLIECCOB B YCIIOBHSXIEXA JIUTEPATYPBI.
MELIHHOCTPOUTEIHEHOTO
3aBOJA,;
HWroro no pazneny 10 10
2. XapaKkTepuCTHKH 3JIEKTPOOOOPYIOBAHHS ISl CBAPKH;
2.1 TpuHOUIB U3MEpEeHUs CamocrosTenpHoe
XapaKTEepPHCTUK 8 10 [u3yuenue yueOHOIL 3a4er. IK-15
INMEKTPOOOOPYIOBAHHS; 6 JUTEPATYPBI.
2.2 JlabopatopHas paboTa:
8,2 |TMoaroroska k JIP
Toctpoente BAX 17/611 ’ A | 3awwmra JIP 1. TK-15
odopmienue JIP.
CBapOYHOTO
Wroro no pazaeny 8 17/6M1 18,2

3. Oco0eHHOCTH KOHCTPYKTUBHOTO BBIIOJHEHHSI CBAPOYHBIX TPAHC(POPMATOPOB, BEIIPSIMUTEINEH, TEeHEPATOPOB, U IIp.

3JIeKTPO0OOPYAOBaHHUS, BIITycKaeMbIX B Poccuu u 3a pybexom;

3.1 OcobeHHOCTH
KOHCTPYKTHBHOTO
BBIMIOJIHEHUSI ~ CBapOYHBIX CamocTosaTenbHoe
TpaHchOpMaTOpOB, u3yyeHue y4eOHOH
. 7 3ayer.
BBITIPSIMUTENEH, 6 8 10 JUTEPaTypBHIL. TK-15
3amura JIP 2.
TeHepaTopoB, TUIIBI [Toaroroska k JIP,
CBapOYHbIX HUCTOYHUKOB odopmnenue JIP.
MUTaHUs, BBITYCKaEMBIX B
Poccun 1 3a pybexom;
Wroro no pazaeny 8 7 10

4. OcoOeHHOCTH UCIIONb30BAHUS CBAPOYHOTO HJIEKTPOOOOPYAOBAHMS B PEAIbHBIX TEXHOIOTHYECKUX Mpolieccax




4.1 OcobeHHOCTH CaMOCTOSATEILHOC
HCIOJIL30BaHUs CBAPOYHOIO H3yYeHHe y4eOHOI
3JIEKTPO00O OBaIfI/ISI B yJ'IIII/ITe azq BI 3auer. Crava
p PYA 8 10 PATYPEL pacueTHoOro TK-15
peabHBIX Brinonnenue
3aaHusl.
TEXHOJIOTMYECKUX pac4eTHoro
mporeccax 3a1aHusl.
Hroro no paszueny 8 10
5. 3auer
5.1 3ager
Hroro no pasgeny
Hroro 3a cemectp 34 | 17/61 55.2 3auéT
HToro mno JUCHUILIMHE 34 | 17/61 55.2 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmannonHass Jekuuss —  [OCIEAOBAaTEIbHOE  H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

JIaboparopHast paboTa — opranusanus yueOHOH paboThI C pealbHBIMA MAaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX OOBEKTOB.

2. VlHTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allysg 00pa3oBaTENbHOIO IMpoliecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IECTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO- 3HAUYMMOTO /i HUX oOpa3oBarenbHOro pesynpTaTa. Hapsgy co
CHCIHUAIM3UPOBAHHBIMA ~ TEXHOJOTHSIMH ~ TaKOTO  poJa  NPUHIMUI  HHTEPAKTUBHOCTH
MPOCJIEKUBAaETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa3OBaTENbHBIX  TEXHOJOTHUH.
WHTEpakTHBHOCTH TOAPA3yMEBACT CyOBEKT-CyOBEKTHBIE OTHOIICHHS B XOA€ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEiiCs HHPOPMAITMOHHO-PECYPCHOM
CpEJBbL.

CeMuHap-IuCKycCcHsl — KOJUIEKTHMBHOE OOCYXJIEHHE KaKoro-iudo CIHOPHOTO BOMpOCa,
npoOJeMbl, BBISIBICHHE MHEHHH B Tpynne (MEX-TPYNIOBOH AHMAlOr, IHCKYCCHS Kak
CIIOp-IUaJIor).

3.  HudopmannoHHO-KOMMYHUKAllMOHHBIE ~ OOpa3oBaTENbHBIE  TEXHOJIOTUH  —
oprasu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHNH CHEeMaT3UPOBAHHBIX
IPOrpPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB pabOThI ¢ HH(pOpMaLIKEH.

@opMbI Y4eOHBIX 3aHATHH C WCIOJIB30BaHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3yanu3anms. — HW3JI0KEHUE COJIEP)KaHUS CONPOBOXKIACTCS IMpe3eHTaluei
(1emMoHCTpalyel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpapUUECKUX, ayJu0 U BUJIEOMATEPHAIIOB).

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[To qucnuruinHe «NeKTPOOOOPYLOBaHUE B CBAPOUYHOM IIPOU3BOICTBEY IPEAYCMOTPEHA

AyJAUTOPHAA U BHCAYAUTOPHAA CaAMOCTOSATCIIbHAA pa60Ta 06yqa101111/1xc;[.

AyIuTOpHAs CaMOCTOSATENIbHASI Pad0Ta CTYACHTOB MPEIIOIaraeT BBIMOJHEHUE Ta00paTOPHBIX
pador.

JlaboparopHas padora Nel «Meroanka CHATHSI BOJbT-aMIIEPHOM XapaKTEPUCTUKH
HHBCPTOPHBIX HCTOYHHKOB IMUTAHUA C UCITIOJB30BAHHUEM PA3JIMYHBIX HpI/I60p0B».

Lens pabotsl: [Toctpoenre BAX ncrounnkoB nutanus. [Ipuobpecty 3HaHUS U yMEHUSI IPU
noctpoeHnd BAX HCTOUHMKOB MUTaHUSA

XoJ1 BBIITOJTHEHHST PaOOTHI:

1. O3HaKOMJIEHUE C TEOPETUUECKUMHU CBEICHUSIMU



2.

H3y‘lI/ITI) U HAYCPTUTHh OCHOBHBIC TUITBI BHCINHUX XaAPAKTCPUCTUK UICTOYHUKOB ITUTAHUA

JUIsl IyTOBOW CBApPKU: KPYTOIAIAIOIIYIO, TIOJIOTOMaIaI0IYI0, )KECTKYI0, BO3PACTAIOIILYIO.

3.

4.

W3y4unuTh 1 HAaYEPTUTH BOJIbTAMIIEPHBIE XapaKTEPUCTUKU CBAPOYHON AYTH.

OTBeTHTH Ha KOHTPOJIbHBIC BOIIPOCHI

Koutposbnbie Bonpock! k 3amurte JIP Nel:

1.

2.

10.
11.
12.
13.

14.

Kak Ha3pIBalOT HCTOUHUKH [IEPEMEHHOIO U IIOCTOSIHHOI'O CBAPOYHOI'O TOKA?

Kakyro nyry Ha3pIBatoT CBapO4HON?

YTto xapakTepu3yeT BHEIIHASA XapaKTEPUCTUKA UCTOUHHUKA CBAPOYHOTO TOKa?

Uro xapakTepu3yeT cTaTUuecKasl BOJIbTaMIIEpHasi XapaKTEpPUCTUKA CBAPOYHOU JyTru?
KaxoBa BHeIIHsS BOJIbTaMIIEpHAsl XapaKTEPUCTHUKA CBAPOUHOT0 TpaHchopmaTopa?
KakoBa cratuueckasi BoJabTaMIIepHask XapaKTEPUCTUKA CBAPOUYHOMN AyTru?

Kak perynupyroT TOK B CBapOUYHBIX TPaHC(HOPMATOPOB, TEHEPATOPOB, BHIMPSIMUTEICH?
KakoBo HampskeHHE X0JIOCTOTO X0Jla CBapOUHBIX TpaHchopmaropa u reneparopa’?
KakoBo Hanpsi’keHue ropeHust Ayr 1 KOpOTKOTO 3aMbIKaHUS IIPU PYYHOM CBapke?
Uem xapakTepusyeTcsi pexuM padoThl UICTOUHUKA MUTAHUS CBAPOYHON AYTH?

Yro Takoe — npsimast 1 oOpaTHast MOJSPHOCTh CBAPOYHOTO TOKa?

Ha3nauenue G6amnactHoro peocrata?

Jlns kakux 1esnei npeaHa3HaueHbl OCHMILISTOPBI?

Oco0eHHOCTH HHBEPTOPHOTI'O UCTOYHUKA TUTAHUSI CBAPOYHOM JTyTH.

Na6opatopHana pabora No2: «TecTMpoBaHUE CBAPOUHbIX TPAaHCHOPMATOPOB Ha CTEHAE.»

Lenb abortbl: Hay4yunuTCcAa npon3sBoanTb pa3sinvyHblE€ BUAbI WCNbITAHWI Ha cteHae onAa CBapOYHbIX

TpaHcdopMaTopos.

3Tanbl nposeaeHna paboTbl:

1. N3mepeHne conpoTMBAEHNA N30aALMN 0OMOTOK OTHOCUTENBHO KOpryca N mexay 06MoTKamu;
2. McnbiTaHWe 3N1eKTPUYeCcKolr NPOYHOCTU N301ALMM 0BMOTOK OTHOCUTENIbHO Kopnyca 1 mexay
o0bMOTKamu;

3. OnbIT X0N10CTOrO X043;

4. MpoBepKa NnpeaenoB peryinpoBaHnUA CBapOYHOIo TOKa;



5. MpoBepKa mexaHnYecKomn npoYyHocTM TpaHchopmaTopa (OnbIT MHOrOKPaTHOTO KOPOTKOro
3aMblKaHUA);

6. MpoBepKa 3NeKTPUYECKOM NPOYHOCTU MEKBUTKOBOM M30/1ALUN;
7. MoaroToBKa BbIBOAOB NO paboTe;
8. OdopmneHne otyeTa no paborte.

Kountponbusie Bompocs! k 3amurte JIP No2:

1. No cxeme cTeHaa 0b6bACHUTE npuHUUN pa6OTbI CTeHAa Npwu pasanyHbIX BUAAX WCNbITaHWUI. YKaXKnTe
Ha CXeMe 31EMEHTbI.

X6

2.Yem OTAMYAOTCA KOHCTPYKLMKM CBAPOUHbIX TPAHCHOPMATOPOB OT KOHCTPYKLMIA 0ObIYHbIX
TpaHcdopmaTopoB?

3. Kak perynmpytoT TOK B CBapOUHbIX TpaHchopmaTopax, reHepaTopax, BbINPAMUTENAX?
4. KaK ycTpoeH cBapoYHbIi TpaHCPOPMATOP C OTAENbHBIM PErYAATOPOM?

5. KaK ycTpoeH cBapoYHbI TpaHCHOPMATOpP C BCTPOEHHbIM pPerynstopom?

6. KaK ycTpoeH cBapo4HbIli TpaHCPOopMaTop C NOABUNKHON OBMOTKOI?

7. KaK ycTpoeH cBapoYHbIi TpaHCHOPMATOP C MarHUTHbLIM LUYHTOM?

Mpumepbl MHAMBUAYANbHBIX AO0OMALUIHUX 3a4aHUN
Pacuérnoe 3ananune Nel: Ilpumep pacuéra Tpancdopmaropa
Hcxonubie nanHbie pacyéTa

Hanpsoxenne nepsuyanoit oomotku B 220



Hanpsoxenus Bropuunsix oomoroxk B300/18

Yacrora Toka/, I'1g 400

[ToHBIE MOIITHOCTH BTOPUYHBIX 00MOTOK, BA 120/50

Koaddunmentsr momtHoctu cos@y/ cospz  0,65/0,9

Temmnepatypa okpyxarotei cpessi, °C 30

PacuérHoe ycioBue MUHUMYM CTOMMOCTH

Pacuérnas momnocTh Tpanchopmaropa Sp, BA: Sp=S,+Ss, Sp = 120 + 50 = 170.

Jlns paccunteiBaeMoro Tpanchopmaropa MomHocThio Beiie 100 B A npu ycnoBuu MUHHMYyMa
CTOMMOCTH I1€J1IeCO00pa3HO UCITOJIb30BaTh OPOHEBOM MJIACTUHYATHIA MarHUTOMPOBOI. J{is
yactoTsl ceTd 400 ['1 1 mpu yCIIOBUM MUHUMYMa CTOMMOCTH BBHIOMpAEM ropsiueKaTaHylo CTalb
Mapku 1521 Tommunoi 0,2 mm.
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Karymka tpancdopmartopa

o

CBoaHble 1aHHbIe pacuéTa TpancgopmaTopa

Macca cranu cepaeunuka, kr 0,722

VY nenbHbI pacxon ctanu, Ki/kBA 4,25

Macca meau 0OMOTOK, KI' 0,163

VY nenbHelil pacxog menu, kr/kBA 0,959

OTHoOIIIEHHE MACCHI CTAIA K MacCe MeIH 4,43
[Torepu B cTanu cepaeunnka, Bt 3,97

[Torepu B Mmenu o6mMoTOK, BT 5,2

OTHoleHne NOTEPH B MEAU K MOTEPSIM B CTAJIH 1,31
KIIJ] mpu HomMmuHaBHO# Harpy3ke 0,931

MakcumanbHOE TPEBBIIICHUE TEMITEPATyPhl 0OMOTKH TpaHChOpMAaTOpa HaJl TEMIIEPaTyPOi
OKpyXxaroriei cpenbl, °C 50,7

OTHOCUTENBHBIN TOK X0OJIOCTOTO xoma 0,206

OTHOCHUTENIbHBIC H3MCHCHUS HaITPAKCHUS IIpU HOMHHAJIbHOM Har PY3KE: HA BTOpOﬁ 00MOTKE
0,0269

Ha TpeTheit oomotke 0,0107



Pacuétnoe 3aganue Ne2: [Ipumep pacuera miIaBKuX MpeaoXpaHuTesie.

[TpousBecTu pacueT u BHIOPATH TUIABKUE TPEOXPAHUTEIH JISI 3AIIUTHI
AIIEKTPOTPUEMHUKOB, N300paKEHHBIX HA OJTHOJMHEHHON JIEKTPUICCKOM CXeME CeTH

HUcxoaHbie JaHHBIE:

- Hanipspkenue cetu 380/220 B (muneitHoe Hanpspkenue U, =380 B, da3noe
HanpspkeHue U =220 B);

- QIIEKTPOIIPUEMHHUK 1: Tpex(a3HbIil ACHHXPOHHBIN JEKTPOIBUTATEND C
KOPOTKO3aMKHYTBIM POTOPOM M TEXHHYECKUMHU XapakTtepuctukamu: P =20 kBr;

K,;=6,0; cosj: = 0,9; hy = 0,885; ycinoBus mycka — JIeTKHUe;

- IICKTPOIIPUEMHHUK 2: JByX(a3Hasi HarpeBaTeIbHas eYb MoIHOCTH Py = 7 kBT; COSj, =
1;

- QJICKTPOIIPUCMHUK 3: OI[HO(i)aSHa}I OCBCTUTCIIbHAs YCTaHOBKA 061].[6171 MOIIIHOCTBIO P3 :1
kBTt; cosj; = 1.

Tabnnua— Pe3ynbTaTtbl pacyeTa M BbIbOpa NAaBKMX BCTaBOK NpeaoxpaHuTenem

Tpebyemo
e
HanmeHoB HomuHanbHbI . 3HayeHune
aHue " TOK Myckoson Tok HOMMHaNb Tun
afieKkTponpuem npeaoxpa
SneKTponp aNeKTponpue ponp HOro TOKa peaoxp
MeMHMKaA MHUKa, I, A HUKA, lnyc A niaBKoM HUTENA
BCTaBKY,
g
}-“;': ,A
dneKkTpoas
uratenb I
Harpesaten
38,2 18,4 91,7 18, HMH
bHadA neyb 2295 - -
4> 4 45 60M H
OcBetntennb
N 15
Has
YCTaHOBKaA
pynnosom
npeaoxpaH MH2-250
uTenb




Bomnpocsl /11 NOATOTOBKH K 3a4eTy:
1.Kak Ha3bIBalOT HCTOYHUKH NMIEPEMEHHOTO U TIOCTOSIHHOT'O CBAPOYHOT'O TOKa?

2. OcobeHHOCTH CBApOYHOM TyrH MepeMeHHOro ToKa. TpeboBaHus K MCTOYHUKAM TIEPEMEHHOTO
TOKA.

3. Texuuueckue TpeOOBaHMUSA K MCTOYHUKAM IUTAHUS JUUIsl aBTOMAaTHYECKOM CBapKH U CBAPKH
HEIUIaBALIMMCS 2JIEKTPOAOM B CpeZie 3alUTHBIX Ia30B.

4. IlpaBuia NOAKIIOUEHNUS, SKCIUTyaTallMsl, 00CTYKUBAHUS U PEMOHTA HCTOYHUKOB ITUTaHMSL.
3azemiieHHE U 3aHYJICHUE UCTOUYHUKOB. TexHuKa 0€30MacHOCTH IIPU IYTOBOH CBapKe.

5. Ouenka 3 GeKTHBHOCTH CPECTB 3aLIUTHI OPTAHOB 3PEHUS M OPTaHOB JIBIXaHHS MTPH
Pa3JIMYHBIX CBAPOYHBIX IPOLECCAX

6. DiekTpoMaruuTHas cxema Tpanchopmaropa. TpanchopmaTropsl ¢ HOPMATBLHBIM
paccenBanuem. O6ecnieuenue manarommx BAX.

7. DnekTpoMarHuTHas cxema Tpanchopmaropa. Tpanchopmaropsl ¢ HOPMATBLHBIM
paccenBanuem. O6ecnieuenue manarommx BAX.

8. Kak ycTpoeH cBapouHBIii IpeoOpa3oBaTeis?

9. Kak ycTpoeH cBapouHbIil arperar?

10. Haznauenue OaymtacTHOro peocrara?

11. Jlna kakux 1ieieu npegHa3HaueHbl OCIHIIISTOPHI?

12. OcoOeHHOCTH MHBEPTOPHOTO HCTOYHHUKA MUTAHUS CBAPOYHON AYTH.

10. HazHaueHHe 1 OCHOBHBIE TUIIBI MICTOYHUKOB IMUTaHUS JJI TYyTOBOM CBAPKH.

11. TpancdopmaTopsl ¢ HOBBIILIEHHBIM MArHUTHBIM PacCEMBaHUEM. Y CTPOICTBO, MPUHLIUI
paboThl, CIOCO0 peryInpoBaHus MapaMeTpoB.

13.®u3nueckue npoueccel B cBapoyHoil ayre. CTpOoeHHEe CBAPOYHOM JYyTH.

14. TpancopmaTopsl ¢ IOJAMAarHUYMBAaEMbIM IIYHTOM. [IpeuMyIiecTBO B CpaBHEHHUH C APYTUMU
MOJIETISIMHU.

16. Pactipenenenne noreHnuana no JuHe a1yru. CTpoeHne CBapoOYHOU JYyTH.

17. TpancdopmaTopsl ¢ MOABHKHBIMU 0OMOTKaMU. TpaHCPOpPMATOPHI C MOABMKHBIM MarHUTHBIM
uryHToM. [IpuHumner pa®oThl, IpenMyIlecTBa U HEAOCTATKU.

19. Knaccuduxanus cBapounsix nyr. [Iporecchl nepeHoca 3J1eKTpoJHOro MeTauia B Jyre.

20. PacueT pe)KMMOB IPH BHITIOJHEHUH aBTOMAaTHUECKOW CBAPKU MO/ ()IIFOCOM € HCIIOIb30BaHHEM
CBapOYHOT0 TPAKTOPA



3ananus K 3auery

1. Ucrounuk nutanus BJIY-506. XapakrepucTrka v 001aCTh IPUMEHEHHUS.
2. YerpoiictBo Pb-302. XapakTepuctuka, 001acTh IPUMEHEHHUSL.

3. YIIP-1210. XapaktepucTuka, 00JacTb MPUMEHEHHUS.

4. Uctounuku nutanus TJIM-209. XapakrepucTrka, 00J1acTh IPUMECHECHHSI.
5. Ucrounuku nutanus BJIY-505. Xapakrepuctuka, 00J1acTb IPUMEHCHHUS.
6. Ucrounuku nutanus BJI-306. XapakrepucTrka, 001acTh MPUMECHCHHUS.

7. Uctounuku nutanus tuna YIIC. Xapakrepuctuka v 006JacTh IPUMEHEHUS.
8. MuBepropusiii ucrounnk MOS. Xapakrepuctuka, 061acTb TPUMEHEHHUS.

9. VAI'Y. XapakTepuctuka, 001acTh IPUMEHEHHUS.



7 OueHoYHbIE CPEICTBA /1JIs1 IPOBeIeHHUsI POMEKYTOUHOI aTTecTaAlluN

a) NnaHupyemble pe3ybTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA A4/1A NPOBEeAEHUA NPOMEKYTOUYHOM aTTecTauum:

CTpYKTYpHbI

M anemeHT

KOMMeTeHL,
num

MNnaHnpyemeole
pe3ynbTaThbl
0byyeHus

OueHouHble cpeacTBa

MK-15 ymeHnem nNpoBepATb TEXHMYECKOE COCTOAHUE U OCTATOUHDII pecypc TexXHoorMyeckoro o6opyaoBaHus, OpraHn3oBbiBaTb NPOdPUNAKTUYECKUIT OCMOTP U

TeKyL,Mi peMoHT 060pyaoBaHUA

3HaTtb

- Kputepum
OL,EHKM
TEeXHUYECKOro
COCTOAHMUA
obopypoBaHus;

- OCHOBHBIE
Hay4HO —
TEXHUYECKHE
poOIeMbI
MUTaHUA
CBapOYHOH AYr'U
U yIIpaBJICHHE
CBapOYHOU
JyTOH, KaKk
HMCTOYHUKOM
SHEPTHUH JUIS

Bomnpocs! 1J1si IOATOTOBKH K 3a4eTy:
1.Kak Ha3bIBaIOT MICTOYHHUKYU MIEPEMEHHOTO U TOCTOSTHHOTO CBAPOYHOTO TOKa?
2. OcoOEeHHOCTH CBApOYHOM AYTH MEPEMEHHOr0 TOKa. TpeboBaHUsI K HICTOYHUKAM ITEPEMEHHOTO TOKA.

3. TexHudeckue TpC60BaHI/I$I K HICTOYHUKAM IIUTaHUA JJIs aBTOMATHYCCKOU CBApKHU U CBAPKH HCIUIABAIIUMCS 3JICKTPOIOM B
CpC€ac 3allIUTHBLIX Ta30B.

4. HpaBI/ma MOAKIFOYCHUS, DKCILITyaTalus, O6CJIy}KI/IBaHI/I$I U pEMOHTA UCTOYHUKOB IMUTAHUA. 3aseMileHHE U 3aHYJICHUC
HMCTOYHHUKOB. TexHHKa O€30MaCHOCTH MPHU JYyTrOBOM CBapKe.

5. OI_ICHKa 3(1)(I)CKTI/IBHOCTI/I CpCACTB 3allIUTEI OPTaHOB 3PpCHUA U OPIraHOB AbIXaHUS IIPU PA3JIMIHBIX CBAPOYHLBIX MTPOLECCAX

6. DnexTpoMarHuTHas cxema Tpancopmaropa. TpancopmaTopsl ¢ HOpMaTbHEIM paccenBanueM. ObecnieueHre
namaromux BAX.

7. DnexTpoMarHuTHas cxema tpancdopmaropa. Tpanchopmaropsl ¢ HOpMabHEIM paccenBaHueM. ObecrneueHne
namaromux BAX.
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CTpYKTYpHbI

MNnaHnpyemeole

M anemeHT
pesynbTathl OueHouYHbIE cpeacTBa
KomneTeHL,
0by4yeHus
nn
CBApOYHBIX 8. Kak ycTpoeH cBapouHBIi IpeoOpa3oBaTeb?
MIPOLIECCOB; .
9. Kak ycTpoeH cBapouHblii arperat?
MIPUHLUIIBI
HOTYHCHHA 10. HazHaueHue 6aiiacTHOro peocrara?
BOJIBT —
AMIIEPHBIX 11. lns xakux 1eseit npeqHa3HaueHbl OCIHIIISTOPHI?
XapaKTEPUCTHUK .
12. Oco6eHHOCTH HHBEPTOPHOTO UCTOYHUKA MMUTAHUSI CBAPOYHOM JTYTH.
CBapOYHBIX
HCTOYHHUKOB 10. HazHaueHue 1 OCHOBHBIE TUIIbI MICTOYHUKOB MUTAHUS U1 TyTOBOM CBApKH.
MUTaHNUS;
0COGEHHOCTH 11. TpancdopmaTopsl ¢ TOBBIIIEHHBIM MarHUTHBIM PaCCEUBAHUEM. Y CTPOICTBO, IPUHLUIT PabOThI, CIIOCO0
KOHCTPYKTHBHOT | PETYTHPOBAHUS NIapaMeTPOB.

O BBITIOJTHEHUS
CBapOYHBIX
TpanchopmaTop
OB,
BBIIIPSIMUTENIEN,
reHEepaTopoOB,
THUIIBI
CBapOYHBIX
HMCTOYHUKOB
MUTaHUS,
BBIITYCKAEMBbIX B
Poccun u 3a

13.®u3nyeckue npouecchl B cBapouHoil nyre. CTpoeHue cBapO4HON IyTH.
14. TpancdopmaTopsl ¢ OJIMarHUYMBAEMbIM LITYHTOM. [IpeuMyIiecTBO B CpaBHEHUH C JPYTUMU MOJIETISIMU.
16. Pacnipenenenune noreHnuana mno JiuvuHe 1yru. CTpoeHre CBapOvHOM IyTH.

17. TpanchopmaTopsl ¢ HOABMKHBIME 00MOTKaMu. TpaHchopMaTOphl ¢ MOABMKHBIM MAarHUTHBIM IITYHTOM.
[Tpuniunsl  paboThI, IPEUMYIIIECTBA U HEJOCTATKH.

19. KHaCCI/I(I)I/IKaI_II/ISI CBApPOYHBIX AVT. HpOI_ICCCLI MEpeHOCA DJICKTPOJAHOTO MCTAJJIa B AYTEC.

20. PacueT pexxMMOB IPH BBITOJIHEHUH aBTOMATHYECKOW CBAPKHU 10T (DIIFOCOM C UCTIOIB30BaHUEM CBAPOYHOTO TPAKTOPA
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CTpYKTYpHbI

MNnaHnpyemeole

" anemeHT
pesynbTaThl OueHOYHble cpeacTBa
KomneTeHL,
0by4yeHus
nn

pyoexoMm; 3agaHus K 3a4eTy

0COOEHHOCTH 5
1. Ucrounnk nutanus BIY-506. Xapakrepuctuka u 001acTb IPUMEHEHHUS.

HCII0JIb30BAHUS Ay P P p

CBapOTHbIX 2. Ycrpoiictso PB-302. XapakrepucTrka, 061acTh IIPUMEHEHHS.

HUCTOYHUKOB

[IUTAHUS B 3. VIIP-1210. XapakrepucTtuka, 00JacTh IPUMEHEHHUS.

peasIbHbIX
4. Ucrounuku nutanus TJIM-209. Xapakrepuctuka, 00J1acTb IPUMEHCHHUS.

TEXHOJIOTUYECKH

X Iponeccax 5. Uctounuku nutanus BJ[Y-505. XapaktepucTtuka, 061acTh IpUMEHEHUSI.
6. Uctounuku nutanus BJ[-306. Xapakrepuctrka, 00JaCTh IPUMEHEHUS.
7. Uctounuku nutanus tuna YIIC. XapakrepucTtrka 1 06J1acTh IPUMEHEHUS.
8. MuBeptopusIii nctouank MOS. XapakTtepucTtrka, 001acTh TPAMEHEHHSL.
9. VAI'Y. XapakTepucTuka, 00J1acTh IPUMEHEHHUSL.

ymere “MPOBEPATL JlabopaTopHas padora Nel «Meroauka CHATHSA BOJIbT-aMIIEPHON XapaKTEPUCTUKA UHBEPTOPHBIX HCTOYHHMKOB ITUTAHMS C
TexHUYeckoe

coctosHue U
OCTaTOYHbIN
pecypc
3N1eMeHTOoB

HCIIOJIB30BAHHUEM PA3JIMYHBIX HpI/I60p0B)).

Lenb paboTsr: [Toctpoenne BAX ncrounnkoB nutanus. [Ipuobpectu 3HaHus U yMeHuUs pu noctpoennd BAX ncTouyHNKOB
MTATAHUS
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
nm

MNnaHnpyemeole
pe3ynbTaTbl
0by4yeHus

OueHoYHble cpeacTsa

3NEKTPUYECKUNX
cxem;

- IPaBHIILHO
BBIOMpATH
HCTOYHHK
TUTAHUS 151
KOHKPETHOTO
TEXHOJIOTHYECKO
ro mpolecca;
cobupartb
CBapOYHYIO IIETIb
C
UCTIONIb30BAHUE
M BbIOpaHHOTO
MCTOYHHKA
MUTaHHS;
HaJla)KUBaTh
MPaBUIIEHYIO
paboty
WCTOYHHKA,
peryanpoBarth
CBapOYHBIC
UCTOYHHKH U

X0/ BBITOJTHEHUS paOOTHI:
1. O3HaKOMJIEHHE C TEOPETUUECKUMHU CBECHUSIMU

2. I/I3y‘~II/ITB U HAYCPTUTHb OCHOBHBLIC TUIIBI BHCIIHUX XAPAKTCPHUCTUK UCTOYHUKOB ITUTAHUA IJIA ZIerBOfI CBapKu:
KPYTOIaJArOIIYI0, TOJIOTONAIAI0IY0, )KECTKYIO0, BO3PACTAIOMIYIO.

3. N3yunTh 1 HAYEPTUTH BOJBTAMIIEPHBIE XaPAKTEPUCTUKU CBAPOYHOM TYTH.

4, OtBeTHuTh HA KOHTPOJIbHBIC BOIIPOCHL

KonTposeabie Bonpocs! k 3amure JIP Nel:

1. Kak Ha3pIBatoT MICTOUHUKH NTEPEMEHHOTO U TOCTOSIHHOT'O CBAPOYHOI'O TOKA?

2. Kakyro nyry Ha3bIBatOT CBapOYHOU?

3. UYro XxapakTepu3yeT BHEIIHSS XapaKTEPUCTUKA HCTOYHUKA CBAPOYHOIO TOKA?

4. Yro XapakTepHu3yeT CTaTUUECKasl BOJIbTAMIIEPHAs XapaKTEPUCTUKA CBAPOYHON AYTH?
5. KakoBa BHemIHsIsI BOJIbTaMIIEpHAst XapaKTEPUCTHKA CBAPOYHOTO TpaHchopmaTopa?
6. KakoBa ctatnueckas BoapTaMIIepHasl XapaKTEPUCTUKA CBAPOYHOM Jyru?

18




CTpYKTYpHbI

MNnaHnpyemeole

" anemeHT
pesynbTaThl OueHOYHble cpeacTBa
KomneTeHL,
0by4yeHus
nn
YCTpaHATh 7. Kak perynupyroT TOK B CBapOYHBIX TPaHC(HOPMATOPOB, FEHEPATOPOB, BHINPAMUTENICH?
HEHUCIIPaBHOCTH
B HX paboTe 8. KakoBo HanpsKeHHe X0JIOCTOT0 X0/1a CBApOYHbIX TpaHC(POopMaTopa U reHeparopa?
9. KaxoBo HanpspkeHue ropeHus Jyrd U KOPOTKOIO 3aMbIKaHUS IPU PYyYHON cBapke?
10. Uem xapakTepu3yeTcsl pexUM padOoThl HCTOUHUKA TUTAHUS CBAPOYHOI 1yru?
11. Yro Takoe — npsimast 1 oOpaTHast OJIAPHOCTb CBAPOUYHOI0 TOKa?
12. Haznauenue 6amnactHoro peocrara?
13. JI1st Kakux 1esnei mpeaHasHaueHbl OCIUIUIATOPHI?
14. Oco0eHHOCTH UHBEPTOPHOI'O UCTOYHUKA TUTAHUS CBAPOYHON JyTH.

NabopartopHana paboTta N22: «TecTpoBaHMe CBapoOUYHbIX TPAHCHOPMATOPOB HA CTEHAE.»

Llenb aboTbl: HAY4YMTCA NPOM3BOAUTL Pa3NINYHbIE BUAbI UCMbITAaHUI Ha CTEHAE ANA CBAPOYHbIX TPaHCHOPMaTOPOB.

3Tanbl npoBeseHnn paboTbl:

o v s wWwN

1.

N3mepeHne conpoTUBAEHNA M301ALMM OBMOTOK OTHOCUTEIbHO KOpMyca U MmexKay 0B6MOoTKamu;
McnbiTaHWe 31eKTPUYECKO MPOYHOCTU M30N5ALMM 0OBMOTOK OTHOCUTENBHO KopMyca U mexay 06MoTKamu;
OnbIT X0N10CTOTO X043;

MpoBepKa NpeaenoB peryInpoBaHna CBapoYHOro TOKa;

MpoBepKa mexaHWYecKoi NPoYHOCTU TpaHchopmaTopa (ONbIT MHOTOKPaTHOrO KOPOTKOTO 3aMblKaHMA);
MpoBepKa 31EKTPUYECKON NPOYHOCTU MEKBUTKOBOMN M30N1SALLMMK;
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
num

MNnaHnpyemsblie
pe3ynbTaTbl
obyyeHus

OueHoYHble cpeacTsa

7. MoaroToBKa BbIBOAOB Mo paboTe;
8. OdopmneHne otyeta no paborte.

Kontposnbnsie Bompocs! k 3ammurte JIP No2:

1. Mo cxeme cTeHaa 0b6bACHUTE npunHUUN pa6OTbI CTeHaa Npu pasnyHbIX BUOAX NCNbITaHUN. YKaXNUTe Ha CXeMe 3/IEMEHTbI.

K3

by2

2.4YeM OT/INYAIOTCA KOHCTPYKLMKN CBAPOYHbIX TPAHCHOPMATOPOB OT KOHCTPYKLMI 06bIYHbIX TPaHCPOPMaATOPOB?

3. KaK perynvpyloT TOK B CBapO4HbIX TpaHchOpMaTopax, reHepatopax, BbinpaMUTeNax?

20




CTpYKTYpHbI

MNnaHnpyemeole

" anemeHT
pesynbTaTbl OueHouHble cpeacTBa
KomneTeHL,
0by4yeHus
uu
4. KaK ycTpoeH CBapOYHbIi1 TpaHCPOPMATOP C OTAENbHBIM PErYIATOPOM?
5. KaK ycTpoeH cBapouHbIi TpaHCcGOpPMaTop € BCTPOEHHBIM PErynaTopom?
6. KaK ycTpoeH cBapoYHbIl TpaHCPOpMaTOp C NOABUNKHON OOMOTKOM?
7. KaK ycTpoeH cBapoYHbIi TpPaHCHOPMATOP € MArHUTHBIM LYHTOM?
Bnagetb -HaBbIKAMHU Mpumepbl MHAMBUAYANbHbBIX AOMALIHUX 3a4aHUN
pacdera u
npoektupoBanu | Pacuérnoe 3aganme Nel: Ilpumep pacuéra tpanchpopmaropa
s
3JIEKTPUUECKUX Hcxonubie nanubie pacyéra
3JIEMEHTOB IS 5
HCTOUHHKOB Hanpsoxenne nepsuanoit ooMmotku B 220
MUTaHUSA

Hanpsokenus BTopudnabix ooOMotok B300/18

Yacrora toxka/, 't 400

[TonmHBIE MOIIHOCTH BTOPHYHBIX 0OMOTOK, BA 120/50
Koaddumnmentsr moutaoctu cosey/ cosps  0,65/0,9
TemmepaTypa okpyxatomiei cpessl, °C 30
PacuérHoe ycioBue MHUHUMYM CTOMMOCTH

Pacuérnast MomtHOCTh Tpancdopmatopa Sp, BA: Sp=S,+S3, Sp = 120 + 50 = 170.
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
num

MNnaHnpyemsblie
pe3ynbTaTbl
0by4yeHus

OueHoYHble cpeacTsa

Ji1a paccunThiBaeMOro TpancopmaTopa MOHOCTEIO Bhiiie 100 B A npu yciioBun MUHIMYMa CTOUMOCTH 11€J1IeCO00pa3HO
MCIOJIb30BaTh OPOHEBOH MIaCTUHYATHIA MarHUTONpoBo/. Jlist yactoTel cet 400 ['11 1 ipH ycI0BHM MUHUMYMa CTOUMOCTH

BBIOMpaEM ropsiuekaTanyro craib Mapku 1521 tommunoi 0,2 Mm.

39

i
.
[
-3
4
L
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CTpYKTYpHbI
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
nm

MNnaHnpyemeole
pe3ynbTaTbl
0by4yeHus

OueHoYHble cpeacTsa

VY nenwbHbIN pacxon ctanu, Ki/kBA 4,25

Macca Meau 0OMOTOK, KI' 0,163

VY aeneHbIH pacxox meau, ki/kBA 0,959

OTHOIIIEHNE MACCHI CTAJIM K MAacCe MEIN 443
[ToTepu B cTanu cepacuHmka, Bt 3,97

[Totepu B Mmeau o6MoOTOK, BT 5,2

OTHolIeHNEe MOTEPh B MEAU K MOTEPSIM B CTAIH 1,31
KIIJ] mpu HomuHameHOM Harpy3ke 0,931

MaxkcruMaabHOE TIPEBBIIIICHHE TEMIIEPATyphl 0OMOTKH TpaHCopMaTopa HaJl TeMIIepaTypol oKpyxaroriei cpenbl, °C

50,7
OTHOCHUTENBHBIA TOK XOJIOCTOT'O xoma 0,206
OTHOCHTENbHbIE N3MEHEHHSI HalPsHKEHUS TPU HOMUHAIIBHOW Harpys3ke: Ha BTOpOil 0OMOTKe 0,0269

Ha TpeTheit oomotke 0,0107

Pacuérnoe 3aganmne Ne2: [Ipumep pacuera miiaBKux npeaoxpaHuTeiei.
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CTpYKTYpHbI
M anemeHT
KomneTeHL,

nm

MNnaHnpyemeole
pe3ynbTaTbl
0by4yeHus

OueHoYHble cpeacTsa

IIpousBecTu pacyer u BbIOpaTh IJIABKUE MPEIOXPAHUTENH JUISl 3ALUTHI 3JEKTPOIIPUEMHUKOB, N300paKeHHBIX Ha
OJIHOJIMHENHOW JIEKTPUYECKON CXEME CETH

HcxonHblie TaHHBIC:
- Haripspkerue cetu 380/220 B (nmuneitHoe Hanpspkenue U, =380 B, dasnoe nanpsokenune U =220 B);

- JJIEKTPOIPUEMHUK 1: Tpexda3HbIil aCHHXPOHHBIN 3JIEKTPOJIBUrATENb C KOPOTKO3aMKHYTBIM POTOPOM U
TEXHUYECKMMHU XapakTtepuctukamu: P = 20 kBr;

K,; = 6,0; cosj; = 0,9; hy = 0,885; ycrmoBust mycka — JieTKue;
- JIIEKTPONIPUEMHHK 2: IByX (hazHasi HarpeBaTelbHas neub MouHocTu Py = 7 kBT; COSj, = 1;

- QJIEKTPOITPHEMHHUK 3: oiHO(a3HAss OCBETUTEbHAS yCTaHOBKA 0011Ie# MoHOCTRIO P3 =1 kBT; C0Sj3 = 1.

Tabaunua— PesynbTaTbl pacyeTa 1 BbIOOPa NAaBKMUX BCTABOK NpeaoxpaHuTenei

. . Tpebyemoe
HanmeHoBaHue HoMWHanbHbLIN TOK MyckoBon TOK Tun
3Ha4YeHue
3/IeKTPONPUEMH 3/IEKTPONPUEMHUK 3/IEKTPONPUEMHMKA, npesoxXpaHuT
HOMMUHabHOT
MKa a, l, A Tnyckr A ena
O TOKa
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CTpYKTYpHbI

M anemeHT

KomneTeHL,
nm

MNnaHnpyemeole
pe3ynbTaTbl
0by4yeHus

OueHoYHble cpeacTsa

niaBKomn

g
BCTaBKK, ~ =

A

’

dneKTpoasurate
b
HarpeBaTtesibHaA
neyb
OcBeTtuTenbHasn
YCTaHOBKaA

38,2 18,4 4,5

2295 - -

91,7 184
4,5

MH2-100 H
MH

60M  HMK
15

pynnosomn
npegoxpaHuTen
b

MH2-250
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0) Ilopsiiok mpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJIN U KPUTEPUH
OlleHUBAHMS:

[TpomerxyTouHas arTecTalus M0 AUCHUILIMHE «JIEKTPOOOOpYI0BAHNE B CBAPOYHOM
IIPOU3BOJICTBEY BKIIIOUAET TEOPETUUECKUE BONPOCHI, IO3BOJISAIONINE OLEHUTh YPOBEHDb YCBOCHUS
00yyaroImyUMuCs 3HaHUH, U IPAKTUYECKUE 3aaHNs, BBIABIIOIINE CTENIEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMe 3aUeTa.

— Ha OLEHKY «3aumeno»— OOydyalouuiicss JAEMOHCTPUPYET BBICOKMM YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe WU INIyOOKoe 3HaHue
y4eOHOro MaTepuana, CBOOOJHO BBINOJIHSACT INPAKTUYECKUE 3a7aHUsl, CBOOOIHO ONEpHpYeT
3HAHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsAX IOBBILICHHON CII0KHOCTH.

— Ha OLEHKY «He 3aumeHo» — OOyJyaloUIuiics HE MOXKET II0Ka3aTh 3HAHUS HAa YpOBHE
BOCIIPOU3BEICHUS U 00BSICHEHUSI HHPOPMALIMY, HE MOKET M0Ka3aTh HHTEIJIEKTYaJIbHbIE HaBbIKH
pelieHus IpoCThIX 3a4a4.

8 YueOHo-MeTOnMUYeCcKOe M HH(POpMALMOHHOE 0O0ecieYeHue TUCHHMILIMHBI (MOAYJIs1)
a) OcHoBHas JIuTepaTrypa:

1. OBunHHUKOB, B. B. D1ekTpoobopynoBanne B CBapOYHOM MTPOU3BOICTBE : yueOHuk / B. B.
OBuMHHUKOB. - MockBa ; Bonorna : Undpa-Umxenepus, 2020. - 244 c. : un., Tabin. - ISBN
978-5-9729-0446-4. - Texcr : anekTponHbiid. - URL:
https://znanium.com/catalog/product/1167729 (nmata ooparienus: 03.11.2020). — Pexxum
JIOCTYTIA: 110 MOATHCKE.

2. CaapouHsle mporecchl 1 00opyoBanue : yuebHoe nocobue / B. A. JlenuskuH, /I. B.

Kucenes, B. A. CodnsinuxoB [u np.] ; moxg pen. B. A. JlenuBkuna. - Mocksa : Bosorna :
Nudpa-Umkenepus, 2020. - 308 c. - ISBN 978-5-9729-0401-3. - Tekcr : anexrponHsIii. - URL:
https://znanium.com/catalog/product/1168559 (mata oopamierus: 03.11.2020). — Pesxum
JIOCTYTIA: TIO TIOATTHCKE.

3. Meiicrep, P. A. CBapouHble cBOWCTBa 0AHO(A3HBIX BRIIPAMUTENEH [ DIEKTPOHHBIH
pecypc] : Monorpadus / P. A. Meiictep, A. P. Meiictep. - KpacHosipck : Cub. dpenep. yu-1, 2011.
- 170 c. - ISBN 978-5-7638-2145-1. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/441334 (mara o6parmienus: 03.11.2020). — Pexum
JIOCTYTIA: 110 MOAIMCKE.

4, [Tomsikos, A. 0. CHIKeHHE SHEPTOEMKOCTH MTPOIIECCOB KOHTAKTHOM pebeHON CBAPKU :
mororpadus / A. FO. ITomsikos. - 2-e u3 ., ao1. - Mocksa ; Bonornaa : Madpa-Umxenepus, 2020. -
216 c. - ISBN 978-5-9729-0459-4. - Tekcr : anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1168569 (mata oopamierus: 03.11.2020). — Pesxum
J0CTyTa: 10 MOIHUCKE.

5. OBunHHUKOB, B. B. Texnonorust u 000opyoBaHue it KOHTAKTHOM CBapKH : yueOHuk / B.
B. OBuunnukos, M. A. I'ypeeBa. - Mocksa ; Bonoraa : Undpa-Unxenepus, 2020. - 272 c. - ISBN
978-5-9729-0452-5. - Tekcr : anexTpoHHbIH. - URL:
https://znanium.com/catalog/product/1168618 (marta oopamierms: 03.11.2020). — Pesxum
JIOCTYTIA: 110 MOJAIMCKE.

6. YepemymkuH, A. A. DneKTpooOOpyI0BaHUE B CBAPOYHOM MTPOU3BOJICTBE : yueOHOE
nocobue / A. A. Uepemymikua. — Kemeposo : Ky3['TY umenu T.®. ['opbauera, 2017. — 97 c. —
ISBN 978-5-906969-42-2. — TekcT : 31eKTpoHHBIH // JIaHb : 31eKTpOoHHO-OMOIHoTe HAas
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cucrema. — URL.: https://e.lanbook.com/book/105422 (mara obparmenus: 03.11.2020). —
Pexxum noctyma: 11 aBTOpU3. I10JIb30BATEIICH.

7. CemenoB, b.JO CuioBas anekrponuka: npodeccuonanbuabie pemenus / b.1O. CemeHos. -
M.: COJIOH-IIp., 2017. - 416 c. - (KommonenTs! u Texnonorun). - ISBN 978-5-91359-224-8. -
Texct: snexTponnbiid. - URL: https://znanium.com/catalog/product/1015057 (xara oOpalieHuUs:
18.09.2020). — PeskuM mocTyma: mo moamucKe.

0) JonmosiHuTebHAS JIUTEPATYpA:

1. Knesmos, A. B. OCHOBBI palliOHAILHOTO TIOTPEOICHHSI SJICKTPOIHEPTHH : yueOHOe Tocoowue /
A. B. KinieBioB. - 2-e u3 ., ucnp. u joi. - Mocksa : Bonorna : Uadpa-Umxenepus, 2020. - 232 c.
- ISBN 978-5-9729-0406-8. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/1168510 (nara ooparenus: 26.10.2020). — Pesxxum gocryma:
10 TTOIIUCKE.

2. I'pynroBuy, H. B. MoHTax, Hamaaka u SKCIUTyaTalus 3JeKTPOo0OOpYyAOBaHUS | yueOHOe
noco6ue / H.B. I'pyntoBuu. — Munck : HoBoe 3nanue ; Mocksa : UHOPA-M, 2020. — 271 ¢. —
(Cpennee npodeccuonanbuoe oopazosanue). - ISBN 978-5-16-015611-8. - Teker :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1124348 (nata oOpateHus:
26.10.2020). — Pexxum JOCTyMA: 1O TOAIUCKE.

3. Cemenos, b.FO CunoBas snektponuka: npodeccuonanbusie pemenus / b.HO. Cemenos. - M. :
COJIOH-IIp., 2017. - 416 c. - (KommoneHThI 1 TexHOJIOTHNA). - ISBN 978-5-91359-224-8. - Tekcr
: anekTpouHbIi. - URL: https://znanium.com/catalog/product/1015057 (mata oOpaiueHus:
26.10.2020). — Pexxum 1oCTyMa: 1O MOAIUCKE.

4. MypaBbeB, B.M. 3ananue 1 MeToinyecKre yKa3aHHs 10 BBIMOJIHEHUIO CAMOCTOSATEIbHON
paboThl 1o MeKTpooOOpyAOBaHUIO [ DNeKTpOoHHBIN pecypc] / B.M. MypasreB. - Mockaa :
Anpranp-MI'ABT, 2010. - 32 c. - Tekct : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/522783 (mara o6parenus: 03.11.2020). — Pexum
JOCTyTA: 110 TOIUCKE.
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B) MeToauveckne yKazaHus:

1. TumodeeB, M. A. OCHOBBI DJJCKTPOTEXHHUKH, OJJICKTPOHUKH U aBTOMATHKH.
JlaGopaTopHbIii pakTHKyM : yaeOHoe nocobue / Y. A. Tumodees. — Canxr-IletepOypr : JlaHb,
2016. — 196 c¢. — ISBN 978-5-8114-2264-7. — Tekct : snekrpounsii // Jlanb
AJIEKTPOHHO-OMOmoreuynass cuctema. — URL:  https://e.lanbook.com/book/87595  (mata
obpamienns: 01.06.2020). — Pexxum g0cTyIa: s aBTOPHU3. IOJIb30BATENIEH.

2. Mapuenko, A. JI. DnekTpoTexHHKa W DJJICKTPOHUKA: KYypCOBbIE pPabOTHI C
METOJMYECKUMU yKazaHusIMH U ipumepamu / A. JI. Mapuenko, }0.®. Omanuuii. - Mocksa : HUL]
NHOPA-M, 2015. - 126 c. - (Bwicmiee oOpaszoBanue: bakamaBpuar (MATH)). - ISBN
978-5-16-103340-1 (online). - Tekct : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/516228 (nara oopamierus: 03.11.2020). — Pesxum pocrymna:
IO MOJATHCKE.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue I10 No noroBopa CpoK JIeCTBUS JTUIEH3UU
MS Windows 7
Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |y 135 1 17.09.2007 GeccpoHO
Professional
7Zip cB000IHO pactpoctpansemoe [10 0EeCCPOYHO
Autodesk
AutoCAD

yueOHas Bepcust 06eccpoyHO

Electrical 2018
Product Design
Autodesk

AutoCAD yaeOHast Bepcust 0eccpovHO
Electrical 2019
Autodesk

AutoCAD yaeOHast Bepcust 0eccpovHO
Electrical 2020
FAR Manager cBoOoHO pacrpoctpansemoe [10 OECCPOUHO
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IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIKa

OnekTpoHHas 0Oa3a MEPUOANYECKUX H3aHUN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HammmonansHas

UH(OPMAIMOHHO-aHATUTHIECCKAS
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA

cuctema —|URL: https://elibrary.ru/project_risc.asp

[Touckosas cucrema Akagemus Google (Google

URL.: https://scholar.google.ru/

Scholar)

Nudopmanmonnas cucreMa - EnuHOE OKHO URL: http://window.edu.ru/

JI0CTYIIa K HH(OPMAIIMOHHBIM pecypcam

denepaibHOE  TOCYIAPCTBEHHOE  OHOKETHOE

yUpeKIEHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IIPOMBIIIJIEHHOH COOCTBEHHOCTIY

E(;iﬁgﬁﬁaﬂ Tocynapersennas — OOMMOTEKA. |eyc naaww,. rs]. ru/ru/dreaders/catalogues/

I''. HocoBa

OnekTpoHHbIe pecypebl 6ubnuoreku MI'TY um.

http://magtu.ru:8085/marcweb2/Default.asp

QDenepanbHbIii  00pa30BaTEIbHBIN  TOPTAT
OxoHomuka. Counoisiorus. MeHeDKMEHT

~ [http://ecsocman.hse.ru/

POCCHUA

YHuBepcuterckas HHPOpPMAIMOHHAS CHUCTEMa

https://uisrussia.msu.ru

MexaynaponHas

pedepaTuBHas U MOJHOTEKCTOBas Gasa manmbix |http://webofscience.com
Hay4yHbIx u3ganu «Web of science»

HaYKOMCTPHYCCKAA

MexnynaponHas 0a3za HaydyHBIX MaTepHUajoB B
o0sacT  (U3MYECKHX HAYK W HWHXWHUPHUHTA

http://materials.springer.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJIs1)
MatepuanbHO-TEXHUYECKOE 00ecTedeHHe JUCITUILTNHBI BKITIOYAET:

Tumn v Ha3BaHue
ayAUTOPUU

OcHaluenue ayuTopun

322
Jlek1iMoHHAs ayIUTOPHUS

BuneornpoekTop, 5kpaH HaCTEHHBIN, KOMIIBIOTED; TECTOBBIE 3aJaHUS
JUISL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH

Jlaboparopus cBapKu
(J1aGopaTOPHBINA KOPITYC C
naboparopueii pe3aHusi)

KoMruieKkT nedaTHbIX U 3J1EKTPOHHBIX BEPCUI METOINYECKHUX
pexoMeHaanui, yuebHoe ocoousl, IIaKkaThl O TeMaM
«DONeKTPOOOOPYAOBAHUE B CBAPOUHOM IIPOU3BOICTBE.
D1eKTpoobopyI0OBaHNE B CBAPOYHOM MPOHU3BOJICTBEY. CBAapOUHBIE
annapatsl. VcrpITaTebHBIA CTEH.

031a
JlaGopaTopHbIii KJ1acc 1o
CBapOYHBIM
JUCITUTUTAHAM

KoMITIekT MeToandeckux peKoMeHIauii, yueOHoe TocoOu s, MIIaKaThl
o TeMaM «JEeKTPOoOOpyI0BaHHE B CBAPOUHOM IPOU3BOCTBE.
DnexTpoobopyaoBaHNE B CBAPOYHOM IIPOU3BOJICTBE.

KomnproTepHsle Kiaacchl
YHHUBEpCUTETA

Paboune Mecta CTy/I€HTOB, OCHAIIEHHBIE KOMITBIOTEPAMH C JOCTYIIOM
B UHTEepHeT, npeHa3HayeHHbIE /17151 pa0OThI B 3JIEKTPOHHOM
o0pa3oBaTeNbHON Cpefie

ITomewenue s
XpaHEHUs U
npopHIAKTHIECKOTO
00cIy)KHBaHUs Y4€OHOTO

Crennaxu, MHCTPYMEHTHI JJI1 PEMOHTA JJaOOpaTOPHOTO
00opyoBaHUS.
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