MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B./1B.03.01

(unoexc OoucyuniuHot)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

HcTouHnKky mUTAHUS AJIsl CBApKHU

(Haumenosanue OUCYUNIUHbL)

10 HAITPABJICHUIO MTOJITOTOBKU
15.03.01 MamuHocTpoeHue

HaIpaBICHHOCTH (PO HIIb)
CoBpeMeHHbIE TEXHOJIOTUYECKUE MTPOIIECCHl M3TOTOBJICHUS JIeTalell B MAIIMHOCTPOCHHUN

®opma 00ydeHUs: 3a09HAs
I'ox mabopa: 2020
O6mmas TpynoemMkocTtsb: 6 3E

Pacnpeue.ﬂeﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 7

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexuun 8 8
JlaboparopHsbie 8 8
[TpakTHueckue 2 2
PykoBoJICTBO: KypcoBble paboThI (ripoektsi) / PI'P - -
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas paboTa 18,35 18,35
CamocTosTenpHas padora 189 189
Kontpoinb 8,65 8.65
Hroro 216 216




Pabouyto mporpamMmy cocTaBuiI:
npodeccop, IO0LEHT, KaHauAaT TexHnYecknx Hayk KopoTtkosa I'.M.

(OoadicHoCcmy, yueHoe 38anue, cmenensb, Pamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

e OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 1aHa
HanpasiyieHus noaroroBku 15.03.01 «MammHocTpoeHHE»

Cpok neiicTBus padoueii mporpaMMsbl AMCUHUIIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acemanmu Kadeapsl «CBapka, 0o0pabOTKa MaTepHalOB JABJICHUEM W POJCTBCHHBIC
TPOIIECChI»

(mpotokoi 3acemanust Ne 1 ot «29» aBrycra 2019 r.).



1. Ieab ocBOeHUST TUCIHUTILTHHBI

Llenb OCBOGHUWSI NUCIMILIMHBI — OOECHEYUTh HEOOXOJUMBIA YPOBEHb KOMICTCHIUH ISt
perieHus mpodeCCUOHATBHBIX 3a/1a4 M0 CO3[aHUI0, BHIOOPY MCTOYHHKOB IMHUTAHUS JIJISl CBApKH U
3 PeKTUBHOM IKCIUTYaTAIlUN UX.

2. MecTto nucnumimnabl B crpykrype OIIOII BO

JIMCUMIUIMHBL M TIPAKTHUKW, HAa OCHOBAHWU KOTOPBIX OasupyeTcs JaHHAs JUCLHUIUIMHA!
«Bpicmias  MaremaTtuka», «Pusnka», «INEKTPOTEXHHKA M DJIEKTPOHMKaA», «OCHOBBI
UH(POPMALIMOHHON KyIbTYpb», « [€XHOIOTHS CBAPKH IIJIaBICHHEM).

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOEHUE TAHHOM IUCIMIIIIMHBI HEOOXOAUMO Kak
npeawectsyromee:  «IIpou3BoACTBO  CBapHBIX KOHCTPYKLUN», «TeXHOJIOrHs HW3rOTOBIICHUS
CBapHbIX KOHCTPYKLUHUI», NPEIAMILUIOMHAs IIPAKTHKA, IOATOTOBKA K IPOLEAYpE 3allMThl U
npoueaypa 3amutsl BKP.

3. I[InanupyemMble pe3yJbTaThl 00yUeHHS
dopmupyemble U WNuaukaTopsr Ilnanupyemblie pe3yJbTaThl 00yUYeHHSs
KOHTPOJIHpYeMble JOCTUKEHUS
KOMIETEHIIUH KOMITCTCHITHIA
[1K-13 - cnocoGHOCTHIO - 3HaTh: - pabOTy PHEPreTUYECKON CHUCTEMBI
obecrieunBaTh «MCTOYHUK  TUTaHUS - JOyra» IpHu
TEXHUYECKOE OCHAIIICHUE BO3MYIICHUSAX [0 TOKY, JJIMHE IYI'H |
pabounx MeCT C pa3MelIeHuEeM HAIPSDKEHUIO CETH,
TEXHOJIOTUYECKOTO -0 TOCJICAHHUX JIOCTW)KCHUSAX HAyKH B
000pyI0BaHNS; YMEHUEM obnactu nipoextupoBanus UII;
OCBauBaTh BBOJINMOC -OCHOBBI TEOPHUH CBapOYHBIX
o0opyaoBaHue TpaHcGopMaTopos, BBITIPSIMHUTEJICH,
T€HEepPaTOPOB.
YMeTh: - IKCIEPUMEHTAIBHO ONPEIENISTh

paboToCOCOOHOCTh UCTOYHUKOB MTUTAHNUS;
-II0JIB30BAThCA METOJAMHM  MCCIIEA0OBAHUM
sHepreTHUecKkux xapakrepuctuk UII;
-OlIeHUBaTh 3(PHEKTUBHOCTh MPUMEHSIEMBIX
METOJIOB HCCJIeTOBAHUIA.

Braners: - npuemMamu  00OpabOTKHU
JKCIIEPUMEHTAIIbHBIX TaHHBIX;
-mpueMamMu  paboTbl € U3MEPUTEIHHOU

anmnapaTrypou;
-BECTU CaMOCTOATEIBHYIO JI€ATEIbHOCTh B
HaIlpaBJICHUU U3y4YEHUs

OKCILTYyaTallUOHHBIX CBOMCTB HCTOYHHKOB
IMUTAHUSA JJI1 CBAPKHU.

[IK-15 - ymeHueMm mpOBEPATH - 3Hath: - OCHOBHBIE  METOIUKH,
TEXHUYECKOE  COCTOSIHUE U HEO0OXOTUMBIE JUTSt onpeeneHus
OCTaTOYHBII pecypc AKCIUTYaTaI[AOHHBIX CBOMCTB HCTOYHHKOB
TEXHOJIOTHYECKOTO MATaHUS JIJIS1 CBAPKU;

o0opyoBaHus, - (YHKIIMOHAJIbHBIE CXEMbl HCTOYHHKOB
OpraHU30BBIBATh MUTaHUS;

MPOPUITAKTHIECKUA OCMOTP | -TIpaBUIIa JKCIUTyaTalluu HWCTOYHUKOB

TCI(yu[HfI PCMOHT IMUTAHWUA ]I CBAPKU.




obopymoBaHus

YMeTh: - DIKCIEPUMEHTATbHO OMPEILNSTh
PaboTOCIIOCOOHOCTh UCTOYHUKOB TTUTAHUS;
-BECTH CaMOCTOSITEIbHYIO JIEATEIHHOCTh B
HaIpaBJICHUU U3YYCHUS
IKCIUTYyaTaI[MOHHBIX CBOWCTB HCTOYHUKOB
MUTAHUS 17151 CBapKH;

- TPOBOAUTH MPOPWIAKTHUECKUN OCMOTP
UII nnga cBapku.

Bmagers: - npuemMamMu  00paboTKH
HKCIEPUMEHTANIbHBIX JaHHBIX;

- mpuemMaMu paboOThl C H3MEPHUTEIHHOMN
anraparypoi;

- METOJaMH HUCHBITaHHUS HMCTOYHHUKOB
IIUTAHUS B PEXKHUMaX X.X, Harpy3KH, K.3.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMBbI TEKYIIETO

Bun . HaumeHoBaHuUe TeM 3aHATHI KOHTPOJIS
Moayab yueOHO# . Cemectp Oo0mbem, u. | Baybl HNurepakrus, 4.
paGoTHI (yueoHoii padoThI) (HauMeHOBaHMe
OLICHOYHOT'0 CPe/ICTBA)
Mopyns 1. Jlexk. Beencnue 7 2 - - BOIIPOCHI, TECTBI
YcToluuBoCTh Tema 1. Crarudeckas yCTOMYMBOCTb CUCTEMBI «CETh-
HEPreTUIECKON MCTOYHHMK - JIyra» NPy BO3MYIIECHUSX 110 TOKY H
CHCTEMBI JUIMHE JTyTH
CUCTEMBI IIp.1 Omnpenenenne kodhdunreHTa ycToOHINBOCTH 7 2 10 2
(«(MCTOYHHK - CHCTEMBI
jryra Cp Cratuueckast yCTOHUYHUBOCTh CUCTEMBI «ICTOUHUK - 7 50 - -
Jyra» Ipyu BO3MYIICHHUSX TI0 HAPSDKEHHUIO CETH
Momyms 2. Jlek. Tema 2. OCHOBBI TEOpPHU CBAPOYHBIX 7 2 10 - BOTIPOCHI, TECTHI
CBapouHbIe TpaHcdopmaTropoB. OCHOBHbIE THITBI KOHCTPYKIIMH
rpanchopmaropsl Bllp.1 Buptyansnas nab. pabota: M3yueHne nCTOYHHKOB 7 2 10 - Ortyer no 1a6. pabote
1 yCTaHOBKHU MUTaHMS CBAPOYHOH JIYT'H. OIIMCAaHHUE CBAPOYHOTO C YYETOM caM. paboThI
MepeMEHHOTO MI0CTa, TIepedeHb 000PYIOBAHUSI, 3aBHCUMOCTh
TOKa cBapounoro toka i = f (1)
Cp OCHOBHBIE THITHI KOHCTPYKITHI CBapOYHBIX 7 46 - -
TpaHcGopMaTopoB
Moy 3. Jlexk. Tema 3. OCHOBBI TEOPUH CBAPOUYHBIX TEHEPATOPOB. 7 2 10 - BOTIPOCHI, TECTHI
Vcrounuku OJTHOTIOCTOBBIX M MHOT'OIIOCTOBBIX BBIIIPSIMHUTENEH
MTUTaHUSA Jp.2 HccrnenoBaHue CBapOYHOTO BRIITPSIMUTEIS C 7 4 10 - Ortuer o 1ab.pabote
IMOCTOSIHHOT'O mazgaromer sHentneit BAX BCBY-400 : onucanne C Y4ETOM caM. paboThI
TOKa KOHCTPYKIIUH, ITepedeHb y30B, 3aucumocts U=F (1)
Cp. OCHOBHBIE THITBI CBAPOYHBIX BRIIPSIMUTENEH C 7 45 - -
najaromer BHenrHe BAX
Monyns 4 Jlek. Tema 4. IHBepTOPHI 17151 CBApKU HA TIOCTOSTHHOM TOKE 7 2 10 BOIIPOCHI, TECTHI
MHBEpTOPHI B Jp. 3 HccnenoBanue capounoro Tpanchopmaropa TAM: 7 2 10 Otuer no n1ab. pabote
CBapOYHOI OIMCaHNe KOHCTPYKLUH, IEPEeYCHb Y3JI0B, C YyUETOM CaM. pabOThI
TEXHUKE 3aBUCUMOCTD cBapouHoro toka i = f (t), cpaBHeHue
BECOBBIX XapaKTepUCTUK ¢ HHBepTOpoM Popcax200
Cp. Tunsl MHBEPTOPOB  JUIS CBapKM B  3aKPBITBIX 7 48 -
MOMELICHUIX
ITA, xonTposib  [[IoAroTOBKa U MPOBEJIEHUE IK3aMEHA 7 8,65+0,35 30 Hrorosslii TeCT, BOMPOCH
K DK3aMeHY
Hroro: 216




5.00pa3oBaTesibHbIE TEXHOJIOTHH

[Ipn  peanmzanuu  JUCHUIUIMHBI  MNPUMEHSIOTCA  MHQOPMAIMOHHBIE  TEXHOJIOTUU
JTUCTAHIIMOHHOTO OOYYEHHs, MOAYJIBHOTO (IO OTICIBHBIM TeMaM) OOY4YeHHS, WHTEPAKTUBHBIC
MpaKTUYEeCKHe paboThl, BUPTyalbHbIE JiIabopaTopHble pabOThl U JIabopaTOpHbIE pPabOThl IO
CIEIHUAIbHO pa3pabOTaHHOW METOAWKE IS BBIMOJHEHUS WX TPU JAUCTAHIIMOHHOM OOYYCHHH,
MH(OPMAaLIMOHHBIE TEXHOJIOTH (MHTEPHET) U 3JIEMEHThI TEXHOJIOTUU MPOEKTHOTO O0yUYeHUsl MyTeM
CO3aHMSI CTYJACHTOM PHUCYHKOB, rpaduKoOB MO 3aqaHHON Teme. VCIoNb3yloTesl TECTH U BOIPOCHI
JUISL OLICHKHU CTETIEHHU YCBOGHUS MaTepuaa.

6. Mertonuyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

[Ipn ocBoeHMM BceX pa3nesioB JUCHUILIMHBI HEOOXOIMMO coueTaHue BceX (GopM ydeOHOi
ACATCIIBHOCTH: U3YUYCHUC JICKIIMOHHOI'O MaTCpHralia, BBIIIOJIHCHUC MMPAKTUUCCKUX, J1a60paT0prlx u
CaMOCTOATENIFHBIX PAa0OT, KaK C HMCIOJIb30BAaHHEM KOMIIbIOTEpa, Tak U 6e3 Hero. Ocoboe mecTo
3aHUMaeT 0OPMIICHUE OTYETA [0 PE3YJIbTaTaM CBOCH pabOTHI (OTYET IO Ja0OPaTOPHBIM PaboTaMm).

7. OneHo4YHbIE CpeacTBa

7.1. IlacnopT OLIeHOYHBIX CPEACTB

Cemecr Kox konTpoiMpyemMoi KoMIeTeHuMu (MU HaunmeHnoBanue
P ee 4acTH) OLICHOYHOI0 CPEACTBA
7 I1K-13 Tect*1-5,14,15, 44-48,66, 27,32

Bompocsr k 9k3ameny Ne 4- 6,1-16, 41-43
Otuer o JIp.1-3

7 [1IK-15 Tect* 90-93, 95-97
Bompocsr k sx3ameny Ne 20- 27, 34-38
Otuersl 1o JIp.1-3

* Kommnekt TectoB mpuBeneH Ha miargopme Poc/luctant B kypce «VCTOUHUMKM MHUTAaHUS IS
CBapKm».

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYIEro KOHTPOJIsA

7.2.1. BeinonHenue 1aboparopHbix padort 1-3

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

1. MaTepI/IaJ'IBI NpEACTAaBUTh MPCIIOAABATCIIFO B BHUJAC OTUCTA B OT,I[eHLHOﬁ TEKCTOBOU cbopMe B
Microsoft Word.

2. KOJ‘II/ILICCTBO CTpaHUI] OTYE€Ta COCTABIIACT 5-6 CTpAaHUII 11O TCMEC 3aHATUA.

3. «TUTYNBHBINA JUCT» U CIIHCOK MCIIOJIb3YeMbIX HCTOYHUKOB HH(POpMAITUK 00s3aTeIbHEI.

Tembl 3a1aHNii 115 BHINOJIHEHHUsI J1abopaTopHbIX 1-3

Tema 2 - Tema 2. OCHOBBI T€OpUH CBAPOUYHBIX TpaHCHOpMaTOpoB. OCHOBHBIE TUITBI KOHCTPYKLIUN
BJIp.1 - 3y4yeHne HCTOUHUKOB MUTAaHHUSI CBAPOYHOM JYT'H. OMMCAaHUE CBAPOYHOTO MOCTA, IEPEYCHb
000pyI0BaHus, 3aBUCUMOCTD cBapouHoro toka i = f (t)

Tema 3. OCHOBBI TEOpPUH CBAPOYHBIX T'€HEPATOPOB, OJJHOMOCTOBBIX U MHOTOIIOCTOBBIX
BBINTPSIMUTEJICH: OMMCaHHe KOHCTPYKIIMH, IepeUeHb y3J10B, 3aBucumoctb U=F (1)



JIp.2 UccnenoBanue cBapOYHOTO BRIMPSIMUTEINS ¢ manatomei BHemHen BAX BCBY-400:
OIMCAaHUE KOHCTPYKIINH, IIepedeHb y3110B, 3aBucuMoctb U=F (I)

Tema 4. VIuBepTOpHI 1151 CBApKU HA IOCTOSSHHOM TOKE

JIp.3 HUccnenoBanue ceapouHoro Tpancopmaropa T/IM: onucanrue KOHCTPYKITUHU, TIEPEUCHb
y3JI0B, 3aBUCUMOCTb cBapouyHOro Toka I = f (t), cpaBHeHHE BECOBBIX XapaKTEPUCTUK C HHBEPTOPOM
Ddopcax200: onucaHre KOHCTPYKIINH, [IEPEUeHb Y3JI0B, 3aBUCHMOCTh cBapodHoro Toka i = f (t)

Ilpouedypa ouenueanusn 1a60pamopHoll padomel.

I[Ipu mnpueme nabopaTopHOW pabOTHI OIEHUBACTCS: IIOJHOTA BBIMOJHEHUS OIBITOB U
9KCIIEPUMEHTOB, MOJHOTAa O(OPMIIEHUS OT4eTa M JOCTOBEPHOCTHb IOJIYYEHHBIX pPE3yJIbTaTOB,
CIIOCOOHOCTh CTY/ICHTAa MPOBOJUTH aHAJIU3 MOJYUYEHHBIX PE3YJIbTATOB U JEJNaTh BHIBOJbI, CTEICHD
MOHUMAaHUA U BJIQJICHUS MaTEPUAJIOM.

Kpumepuu oyenxu:
- paboTta onenuBaetcs max B 10 6amnos, eciu:

e paboTa BBINOJIHEHA B [TOJIHOM 00beMe ¢ COOJII0IEHHEM HEOOXOAUMOI MMOCIe0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHIA;

e 1pu pa3paboTKE TEXHOJOTUYECKUX IPOLIECCOB IMPOJEMOHCTPUPOBAHBI CIIOCOOHOCTH
MCIIOJIb30BaTh COBPEMEHHBIE HHCTPYMEHTAIBHBI CPEACTBA U YMEHHUSI BHIOMPATh OCHOBHBIC U
BCIIOMOTaTeNbHbIE MaTepuajbl U CIOCOOBI pealM3allud OCHOBHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB;

® [IOJy4YEHBI OTBETHI HA KOHTPOJIBHBIE BOMPOCHI 10 JTaA0OpaToOpHOil padoTe.

- pabota onenuBaetcs B 0 6aysioB, eciu:

e paboTa BBHINOJHEHA HE MOJHOCTHIO, U O0BEM BBINOJHEHHON 4YacTH pabOThl HE TMO3BOJISAET
C/IeJIaTh MPABWIBHBIX BHIBOJIOB;

e 1pu pa3pabOTKE TEXHOJIOTMYECKHX IPOLIECCOB HE MPOAEMOHCTPUPOBAHBI CIHOCOOHOCTH
HCIIOJIb30BaTh COBPEMEHHbIE MHCTPYMEHTAJIbHBI CPEICTBA U YMEHUS BEIOMPATh OCHOBHBIE U
BCIIOMOTATEJIbHBIE MaTepHabl M CHOCOOBI pean3allMd OCHOBHBIX TEXHOJIOTMYECKHUX
MPOIIECCOB;

® HE MOJYYEeHBI OTBETHI HA KOHTPOJIbHBIE BOMPOCHI IO J1a00paTOpHOM paboTe.

7.2.2. TecTbl, BOOPOCHI

Komiiext TecToB u BOIIPOCOB IIPUBEACH HA rmaT(bopMe POCI[I/ICTaHT B KYypcCe «IcTOUHUKHU
MMUTAaHUA JJI1 CBApPKU».

Kpurepun onenku:

MakcuManapbHOE KOJIMYECTBO OauioB 3a BOMPOCH W TecThl mo TemMam - 10. Bamier
HAYHCTISIOTCS MTPOMOPIIMOHATEHO MPABUIBHBIM OTBETAM.

7.2.3. toroBoe TecTUpPOBAHUE

Kommiexkt tecToB AJI1 UTOrOBOI'0 TECTUPOBAHUSA MPUBCACH Ha HJIaT(I)OpMe P OCI[I/ICTaHT B
Kypce «ICTOYHUKY TUTAaHUS AJI1 CBAPKW».

Kpurepun ouenku:

MakcuMaabHOE KOJIMYECTBO 0AJUIOB 3a UTOTOBoe TecThpoBanue — 30. baymibl HauncnsroTes
IIPONOPLUOHAIBHO NPABUIIBHBIM OTBETAM.



7.3. OueHo4Hble CpeAcTBA 1JIs MPOMEKYTOYHON aTTeCTAllMM 1O HMTOraM OCBOEHHUS
AUCHUTLTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp /
Ne i/ Bomnpocel Kk 3xk3aMeny

1 VYCaoBust yCTOMYMBOCTH CHCTEMBI «MCTOYHHMK MHUTAHUS - AYTray MPH BO3MYIIEHUH TI0
JUTMHE JIyTH

2 VYCaoBust yCTOMYMBOCTH CHCTEMBI «MCTOYHHMK MHUTAHUS - AYTray MPH BO3MYIIECHUH T10
HaIPSHKEHUIO

3 YcnoBust yCTOWYMBOCTH CUCTEMBI «MCTOYHHK MUTAHUS - AYyTray MPU BO3MYIICHHH T10
TOKY

4 Capounslii  TpaHchopmaTop C YBEIWYCHHBIMH TIOTOKaMH paccesHus (c

MOJBMKHBIME ~ 00MOTKaMu). KoHCTpykuus. YpaBHeHHE BHEIIHEH BOJIbTaMIIEpHON
XapaKTepUCTUKH CBaPOYHOr0 TpaHchopMaTopa.

5 Pexxumbl paboThl cBapodHOTO TpaHchopmaropa: x.X., Harpy3Ka, K.3.

6 Caapounslii  TpanchopMaTop C YBEIMYEHHBIMH TOTOKaMH paccessHus (c
MarHUTHBIMU TIyHTamH). KoHcTpykuus. YpaBHEHHE  BHEIIHEH BOJIbTaMIIEPHOU
XapaKTePUCTHKU CBAPOYHOTO TpaHCchopMaropa

7 CBapouHblii  TpaHcopmaTop C YBEIMYEHHBIMHM IOTOKaMM paccesHus (c
3JIEKTPOMArHUTHBIMU myHtamu). Koscrpykuus.  YpaBHeHue BHEIIIHEH
BOJITAMIIEPHOM XapaKTEPUCTUKU CBAPOYHOI0 TpaHChopMaTopa.

8 CrniocoObl (popMUpOBaHUS BHELIHUX BOJIBTAMIIEPHBIX XapaKTEPUCTHK.

9 TpeboBanust TeXHUKH OE30MTACHOCTH IPU PAOOTE HCTOYHMKOB MTUTAHUS JJISI CBAPKHU.

10 | YopouieHHas cxema 3amellieHuss cBapouHoro TpaHchopmaropa. OCHOBHBIE
ypaBHEHUS.

11 Cratnueckue BOJIbTAMIICPHBIC XAPAKTCPUCTUKHU AYT IIPpU CBAPKE IUIABAINHUMCA U
HCIUIAaBAIIUMCS BJICKTPOAOM

12 | Cnocobbl (GopMHUpOBaHUS BHEUIHUX BOJBTAMIIEPHBIX XAPAKTEPUCTHK CBAPOYHOTO
TpanchopmaTopa

13 | OcobeHHOCTH 1yTH MPHU CBAPKE MJIABSAIIHUMCS JIEKTPOIOM

14 | CBapouHble BBIIPSMHUTEIN C MAJAIOIIMMH BHEIIHUMH BOJIbTaMIIEPHBIMU XapaKTepH-
ctukamMu. OCHOBHbIE ypaBHEHHUs. Pexumbl paboTBhI.

15 | CapouHble BBIIPSIMHUTENN C JKECTKMMH BHEIIHMMHU BOJBTaMIIEPHBIMH XapaKTepH-
crukamMu. OcHOBHbIE yYpaBHEHUs. PexuMbl paOoThI.

16 | YHuBepcanbHBIE CBapodYHble BBIIpAMUTENH. OCHOBHBIE ypaBHEHHs. PeXuMbl
paloTHI.

17 | YopoueHHas cxema 3aMeIleHNs CBapOYHOro BhIIpsiMUTENSl. OCHOBHBIE YpaBHEHUS

18 (DYHKI_II/IOHaJ'ILHaH CXEMa CBAPOYHOI'0 BBIIPAMUTCIIA C KCCTKHMMU BHCUIHUMU
BOJIbTAMIICPHBIMHU XapPAKTCPUCTUKAMMU.

19 (DYHKI_II/IOHaJ'ILHa}I CXEMa CBApPOYHOI'0 BBIIPAMHUTCIIA C HaJalOIUMHU BHCHIHUMU
BOJIbTAMIICPHBIMHU XapPAKTCPUCTUKAMMU.

20 Pons APOCCCIIA B LCTIU IMTOCTOSAHHOI'O TOKAa CBAPOYHOI'O BBIIIPAMUTCIIA.

21 | MHOromocToBbIe CBapOYHbIe BEIpsMUTENH. OCHOBHBIC ypaBHEeHMsA. Cxema.

22 | CriocoObI HAYaTEHOTO BO30YKICHHS CBAPOTHOM YT H.




23 | CBapo4HbIl reHepaTop C JXKECTKOW BHELIHEH BOJBTAMIIEPHON XapaKTepUCTUKOM.
OcHoBHbIE ypaBHeHUsI. CxeMa reHeparopa.

24 | Capoy4HBIl TeHepaTop C Majarolleil BHEIIHEH BOJBTAMIIEPHON XapaKTEePHUCTUKOM.
OcHoBHble ypaBHeHus. Cxema reHepaTopa.

25 [DcobGeHHOCTh paboThl MHOTOIIOCTOBOTO CBAPOYHOTO BHIIPSIMHUTEIIS.

26 | CocTaBUTh TEXHHYECKYIO XapaKTepHCTUKY cBapoyHoro UII.

27 | CnocoObl HAYaIBLHOTO BO30YKICHUS CBAPOYHOM JTyTH.

28 | YHuBepcanpHble CBapouHble TeHepaTopsl. OcHOBHBIe ypaBHeHusa. (Cxema
reHeparopa.

29 | Cmoco6 ¢QopMupoBaHus MajaroIieil BHEIIHEH BOJBTAMIIEPHOW XapaKTEPUCTHKH
CBapOYHOI0 I'eHepaTopa

30 | Cmoco6 QopMupOBaHUS >KECTKOW BHEIIHEH BOJBTAMIEPHOW XapaKTEPUCTHKH
CBapOYHOI0 I'eHepaTopa

31 | YcnoBus BeIOOpa cedeHUE CBAPOYHOTO Kabersl.

32 | ®upMsl, BeIITyCcKaOIME UCTOYHUKY NUTaHust B Poccun u 3a pydexom

33 | MuBepropsl mocTostHHOTO ToKa. OyHKIIMOHANBHAs cxema. [Tpuniun paboTsl.

34 | OnpeneneHue K.I.J. HCTOYHMKA IMTAaHUS IIEPEMEHHOr0 TOKa, Ko3(hduuueHra
TpaHc(hopMaIMK CBAPOYHOTO TpaHC(HOPMATOPa, KPATHOCTh PETYIUPOBAHHS TOKA.

35 | Onpenenenune ko3¢ ¢uIMeHTa yabCallMd CBAapOYHOIO BBIIpAMUTENS. BiusHue
MyJbCAllMU CBAPOYHOTO TOKA Ha Mporecc HOpMUPOBAHHS IIBA.

36 | OcobGeHHOCTh PaOOTHI HHBEPTOPA I CBAPKHU.

37 | TpeboBanusi moXapHOW OE30MAaCHOCTH TNPH paboTe HMCTOYHUKOB TNUTAHHUSA IS
CBapKH

38 | Opranusanus cBapouynoro nocra s PJIC.

39 | Jns KakuX CIUIABOB PEKOMEHIyeTCsl UCII0Ib30BaTh AYT'y IOCTOSHHBIN TOK?

40 | [ns Kak¥X CIUTABOB PEKOMEHYETCs HCIIONb30BaTh AYT'Y IIEPEMEHHBINA TOK?

41 | OcoOEHHOCTh UCTOYHUKOB ITUTAHUS JIUTsI CBAPKH AJTFOMHUHHUEBBIX CILIABOB.

42 | OcoOeHHOCTb CBAPOYHBIX BBITPSIMUTENEH IS PE3KU.

43 | UcTOYHMKYM TIUTAHUS Ui CBAPKM MMITYJIBCHOM JYrOM HEIUIaBAIIMMCS SJIEKTPOJIOM.
OcHoBHbl€ ypaBHeHHs. CxeMma.

44 | VcToYHUKY NUTaHUs A CBapku 3-X (a3HOM Ayrod HEIUIaBSILKUMCS 3JIEKTPOIOM.
OcHoBHbl€ ypaBHeHHs. CxeMma.

45 | OcoGeHHOCTh MCTOYHUKOB NMUTAHUS JJIs CBApKH CXKAaTOW NYyrodl Ha MOCTOSIHHOM U
IIEPEMEHHOM TOKe. CXeMBI.

46 | besomacHas dKCIUTyaTaIisl HCTOYHUKOB ITUTAHUS CBAPOYHOM JIyTH.

7.3.2. Kputepuu u HOPMBbI OLEHKH

dopma
NpoBeaeHus!
Cemectp . Kpurepun u HOpMbI OLEHKH

NPOMEKYTOYHOM

aTTecTaluu
Ok3aMeH (110 COTIIMYIHO» 80-100 6annoB
HaKOIUTEIIEHOM

. y «XOpOILO» 60-79 6amnoB
pEeUTHHTY)

«ynosnerBoputensHo» | 40-59 Gamnos
«HeynosnerBopurenbHo» | 0-39 6amos




8. YuebHo-MeToaMUYecKoe M HH(POPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) I'ox u3panus oudamoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
P > AP 3BC
1 | B.IL. Cunopos, K.B. Texnonorus u 000pynoOBaHUE CBAPKU JlaboparopHbIit 2017 Penosurtopuit
Motopun, KopotkoBa I''M. | mnasnenuem MPAKTAKYM Ty
2 | I'M. Kopotkoga, K.B. DJIEMEHTHI CHCTEM YIIPABICHUS Y4ebHoe mocobue 2016 Penosurtopuit
MoTtopun MalIMHOCTPOUTEIBHBIM 000pYyI0OBaHHEM Ty
3 | I'M. Kopotkoga, K.B. Capounsbie TpaHc(hOpPMaTOPhI JlaGopaTopHbIi 2018 Penozuropuii
Motopun IIPAKTUKYM Ty
4 | M. Kopotkosa, K.B. YcTaHOBKM 1711 CBapKH  ajmtoMUHUEBBIX | JlaBopatopHbIit 2019 Penozuropuii
Motopun CILIABOB MIPAKTHKYM Ty
5 | I'M. Kopotkoga, K.B. CBapoyHbIC BBITPSIMUTEIN JlaGopaTopHbIi 2020 Penozuropuii
MotopuH NIPAKTUKYM Ty
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHUK, ydeOHOE Kog:q:}c;;o B
Ne nocooue, yueOHo- y
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeTOIMYecKoe mocooue,
HPAKTHKYM, IP.) HaunmenoBanue
P » AP- 3BC
1 Mumotun, B. C VcTouHMKY TUTaHUs ISl CBApKU Yuebnuk 11 BY308 2007 50
2 | I.T. YepHpImos u ap. O6opynoBaHre U OCHOBBI TEXHOJIOTUH Y4ebHOe mocodue 2013 3BC «Jlanb»

CBApPKH MCTAJIJIOB IIJIABJICHUEM U NABJICHUCM

CTYJACHTOB BY30B




8.3. Ilepeuyenb mnpodeccCHOHANBHBIX 0a3 JAHHBIX U HMH(OPMANMUOHHBIX CIHPABOYHbBIX

CUCTEM

Caiitr ~ @enmepalibHOM  CIYyKOBI  TIO COOCTBEHHOCTH:
http://www1.fips.ru

Poccuiickuii cepep nmaTeHTHOM MHPOpManuu EBporeiickoro mareHTHOro BeJJIOMCTBA!
http://ru.espacenet.com.

WebofScience[ DnekTpoHHBIN pecypc|:MyIbTHAUCIUIUTHHAPHAS pedepaTuBHas 6a3a
nanubiX. — Philadelphia: ClarivateAnalitics, 2016—. — Pexxwum gocryma:
apps.webofknowledge.com. — 3aru. ¢ sxpana. — fI3. pyc., aHriL.

Scopus[Dnexkrponnslii pecypc]: pedeparuBhas 6a3za manusix. — Netherlands: Elsevier,
2004—. — Pexxum noctyma: scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrI.
Elibrary[DnexTpoHHBII pecypc]: HaydHas 3JeKTpoHHas oubimmoreka. — Mocksa: HOB,

2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ a3kpana. — SI3. pyc., aHr.

MHTEJUIEKTYaJIbHOMN

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanvenosammne IO PexBU3UTEI IlOI“OB?pa
n/n (nara, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUSA — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JICUCTBHSI — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JEHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH 1oroBop Ne 42/02/22-K ot
02.02.2022, cpok neicTBus — 10
31.08.2022

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLEcca MO0 JUCIUIIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Kka0uHeToB, 1a0opaTopHii, MACTEPCKHUX U AP.

Ne 00BEeKTOB VIl NPOBECHUS NPAKTHYCCKUX H
N . IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
n/n J'laﬁOpaT()prIX 3AaHATUHH, IOMCIICHHUH NI
CaMOCTOSITEIbHOM PadoThI 00y4aroIuXcs
(Homep ayauTOopuM)
Aynutopus BeO-KoHGpepeHIMHA. YueOHas ayauTopusi Ui | DKpaH TeJIeBH3HOHHBIHN, ITMPMa, IPOXKEKTOp Ha
NPOBEJICHUS.  3aHATHH  JIEKIMOHHOTO THNA. Yd4eOHas | IITaTHBE. CTOJ NPENoJaBaTebCKUM, CTYI
ayIUTOpHs [UIS MPOBEACHUS 3aHATHUH CEMHHAPCKOrO THIIA. | NPENoAaBaTelIbCKUH, TPaHCIAPAHT-TIEPETsKKA,
1 VYuebHast ayauTopust JUIi KypCOBOTO IIPOSKTHPOBAHHMS | CHCTEMHBIH OJIOK .

(BBITIOJTHEHUSI KYPCOBBIX PadoT). YueOHas ayaMTOpHs ISt
NPOBENICHUSI TPYIIIOBBIX  MHIUBUAYaTbHBIX KOHCYIbTAlHU
VYuebOHast ayquropus A NPOBENCHUS 3aHSATHH TEKYyLIEero
KOHTpOJIs M mpoMexkyTouHoi aTtectauun (YJIK-807).




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOoB, JJadopaTopuil, MaCTEePCKUX U JIp.

Ne 00bEKTOB AJIS IPOBEACHUSA NMTPAKTUYCCKUX H
N . IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n JIa00PATOPHBIX 3AHATHIA, TOMELEHU I ISl
CaMOCTOSITeIbHOM PadoThI 00y4arouXcs
(HOMep ayIUTOPHH)
Aynmutopus BeOKOH(pepeHIA. YueOHas ayouTopus s | DKpaH TEIEBU3MOHHBIN, IMIHPMa, MPOXKEKTOp Ha
NPOBEJCHUSI  3aHATHH JIGKIMOHHOTO THUMA. Y4eOHas | IUTaTUBE. CTOJ  IPENoJaBaTeNbCKUH,  CTYI
ayAUTOPUS JUIs TIPOBEACHMS 3aHATUH CEMHMHApCKOTO THUIA. | NMPENoAaBaTeIbCKUH, TpaHCIapaHT-NepeTsKKa,
2 VYueOHast ayauTopust Uil KypCOBOTO IIPOEKTHPOBAHHUS | CHCTEMHBIH OJIOK .
(BBITMOJTHEHUST KYPCOBBIX PadoT). YueOHas ayaMTOpHs ISt
MIPOBEJCHUS TPYMIIOBBIX U WHIUBHIYAJIBHBIX KOHCYJIbTAIMN
VYueOHast ayquTopus A NMPOBENCHUS 3aHSATHH TEKYyLIEero
KOHTPOJIS M TpoMeskyTouHO# arrectarmu. (YJIK-810)
Jlabopatopuss "IIpoexTrpoBaHHEe M KOHTPOJH CBapHBIX W | CTOIBI MOHOOJOKH IBYXMECTHBIE JaBKa-CTYM),
MasHBIX KOHCTpYKIWi". YdeOHas ayAuTOpHs IS 3aHATHH | CTynmbs., paboumii cronm ¢ mpubopamu, JOCKa
JIEKIIOHHOTO THIIA. ayoutopHas  (MernoBas), MakeT CBapHOTO
VYuebnast ~ ayauropus AN NPOBEINCHUS — 3aHATHH | TOPH30HTAIBLHOTO WJIMHAPHIECKOTO
CEeMHMHApCKOTO THIIA. pesepByapa., CteHm ¢ o0OpasmamMu CBapku
VYuebHass ayauTopusi JJIsI KypCOBOTO TMPOCKTUPOBAHHS | BCTBHIK., MOMKa METajUTUYECKas, YCTaHOBKA JJIs
(BBITOJTHEHUS KYPCOBBIX PadoT). OIIpeCIICHUS OCTaTO4YHOI'0 JIaBJICHUS],
VYueOHast ayauTopusi sl TpOBeleHUs TpynmoBblx u | Mydenbnas neur MII-2YM |, VcranoBka ais
WHAWBUAYaJIbHBIX KOHCyJ’ILTaHHﬁ OINPCACIICHUA HalNpsHKECHUA B CBApHBIX IIBax,
VYueOHast ayauropus A npoBeneHus 3aHsTui Tekymiero | Tepmomep TK-14, MarnutHblil nedexrockomn
3 KOHTPOJISL M TIPOMEKYTOUYHOM arrectanuu. (A — 402) IIAM-70, Cronsl ¢ oOpasmamu  JA7s
onpeneneHns Ae(EeKTOB CB.IIBOB, YCTaHOBKa
JUIL  OIEHKM  pAacHpesieNeHus  CBApHBIX
HampspkeHn#, Cremnax ¢ 000pymoBaHHEM,
YcraHoBKa IUIT  ONpENENeHHuS  KOPPO3HH,
VYcranoBka  peHTreHoBckas,  JledexTockon
MUPA-2], CreHn pEHTIE€HOBCKMX IUIEHOK
CBApHLIX IIBOB, YcranoBka PCHTICHOBCKasA
PVII-150, Maker cBapKu.CTOMKH, Maxer
YCTaHOBKH Ul u3MepeHus u3Hoca CHBIII-1,
Maker cBapHO# OaJIKu.
4 [Tomemienne 11t caMOCTOSITENIbHOIM paboThl oOyuatommxcst | CTOIBI, CTYIbsI, KOMITBIOTEPHI
(T'-401)
[Tomemienne Jyisi caMOCTOSITENIbHOIM paboThl oOyuwatommxcst | Jlocka — aymutopHas — (MenoBas), CTOJIBI
5 (C-508) YUEHUYECKHE, CTOJ NPerno/IaBaTeNbCKU,

CTYJIbsI, CTEH/IBI, IIKa(BbI.




