denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B.JZ1B.04.01

(uHOeKkc oucyuniIumbl)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

HcTouyHMKY MUTAHUS JJISI CBapKH

(HaumeHoB8anue OUCYUNTUHDL)

10 HAIPABJICHUIO OJATOTOBKH (CHEIMATBLHOCTH )

15.03.01. «MammHOCTpOCHHE

(KOO U HAUMEHOBAHUE HANPABIIeHUs: NOO20MOsKU, cneyuarvHocmu 6 coomgemcemeuu ¢ @I'OC BI10/ @I'OC BO)

«COBpeMeHHHe TCXHOJOTHYCCKHUEC IMTPOUCCChI N3IrOTOBJICHHA I[eTaJIeﬁ
B MallTMHOCTPOCHUI

(ranpasnennocmov (npogunv)/cneyuanuszayus)

®dopma 00ydeHHs: OuHas

I'ox mabopa: 2017 r.

Pacnpenesienne 4acoB JUCHHUILJIMHBI [0 CeMECTPaM U BH/IaM 3aHATHI (110 y4eOHOMY ILIaHY)

KoanuectBo 3ET 6
Yacos no PYII
Buapl koHTpOJIS B IK3aMeHbI 3auernl Kypcosbie KypcoBbie KontpoabHbie
ceMecTpax: NMPOEKTHI padoTsI (Ml:,af:::,:oﬁ
(opmbl 06yueHust)
5
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 6 6
Jlexkuun 34 34
JlaGopaTopuble 18 18
IpakTuYyeckue 18 18
KonrtakrHas paéora 70 70
Cam. paGora 110 110
KonTpoub 36 36
Hroro 216 216

ToabsiTtTH, 2017




PaGouas mporpamma coctaBiena Ha ocHoBanuu ®I'OC BO u yyebHOTO 1miana

HarpaBJIeHUs] TOArOTOBKM (cnenuanbHoctu) 15.03.01 «MammHocTpoeHue»
(K00 u HauMeHOBaHUue HanPasierus NO020MosKu, cneyuarvHocmu 6 coomeemcemeuu ¢ @I'OC BI10/ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyTcTBYyeT
VYyeOunas (pabouas) mporpamma onodpeHa Ha 3acenanuu kadeaper  COMJuPIT (mpoTtokon
3acemanust No _ OT «__ » 20 r.).
Penienzent
(OoadrcHoCmb, yueHoe 386aHue, cmeneHy) (noonucs) (U.0. Damunus)
« » 20 1.
Cpok aeiicTBus padoueii nporpaMMbl JMCUUILIUHBI 10 T.

Cpox oeticmasus ymeepoicoennou PIIJ]: ons npoepamm b6akanaépos — 4 eooa, 01 npocpamm
Mmazucmpos — 2 200a, 0Jisi NPOSPAMM CReYUAIUCIO8 — 5 Jiem.

Nudopmanus 06 akryanusanuu padoyeil nporpaMMsbl M CHHUILIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T
[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COI''TACOBAHO
3aBenytomuii kadenpoit COM/IuPII
(8vinyckaioweli HanpasieHue (CReyuaibHOCMy))
« » 20 T B.B. EabnioB
(noonucs) (U.0. ©amunus)
YTBEPXKIAIO
3aBenyromuii kadeapoin COM uPII
(pazpabomasueii PI1/])
« » 201 r. B.B. Exnmios
(noonucs) (U.0. Damunus)



CTpyKTypa IMCHUILTHHBI

«MCcTOYHMKN NUTAHUS JJIsI CBapKu»

Hanmenoanue Cemectp Kor-o Kon-Bo O0beM yueOHOro Kypca M BHUJIBI YUEOHBIX MEpONPHSITHIH
Kypca U3yYECHUsI 3ET HeJeNb, B <]
reuCHIe Bcero KonraktHas paboTa CamocrosiTenpHas paboTa S
KOTOPBIX 4acoB < B :
peanuzyercst 0 Y. 2 g z £ g a 2 é g A
Kype £ g £ El 33 £ o £ 5
UIaHy g 3 5 g °'g 2 S o g
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HcToyHUKH 5 6 18 216 70 34 18 18 110 20 10 10 0 0 2 Tecr. 0,25
MUTaHUsS 1 oryer 1o | Hal
CBapKu nab. u | Cryn.
IIPaKT. 3aH




AHHOTAIUA
TUCHUILINHBI (Y4eOHOr0 Kypca)

b1.B./1B.04.01 M cTOYHMKH NUTAHUSA LIS CBADKH
(MHAEKC ¥ HAMMEHOBaHUE JUCUUILIMHBI (y4eOHOTO Kypca))

1. Heab 1 32124 U3y4YeHUSA TUCHUILIMHBI (Y4e0OHOT0 Kypca)

[lenp — obecnedynThs HEOOXOAMMBIM YpPOBEHb KOMIIETEHLMU JJIsl PELICHUS
npo(eCcCHOHANBHBIX 3a/ad IO CO3JaHUI0, BBIOOPY MCTOYHHMKOB MHTAaHUSA U
3¢ (HEKTUBHOM IKCILTyaTaIIHH.

3anauu:

l.co3ganre Ha OCHOBE Kypca JeKIui WH(GOPMALMOHHON 0a3bl MO UCTOUYHUKAM
NUTAHUS Ul CBapKHU;

2.rpaMOTHasl ~ BKCIUTyaTallds HOBOIO W JEHCTBYIOLIETO  CBAPOYHOIO
000pyI0BaHUS;

3.0CBOEHUE OCHOBHBIX MPUEMOB MTPOEKTUPOBAHUS UCTOUYHUKOB IMUTAHMS;

4.0CBOEHHE METO0B HCCIECAOBAaHUS UCTOYHUKOB IIUTAHUS JIJISI CBAPKH.

2. MecTo nucuuiuinHbl (yae0Horo kypca) B crpykrype OITIOII BO

HNannas aucturummHa (yueOHbI kypc) otHocutcs K bioky 1 «Jlucturimnbl
(Momynu)» (BapuaTUBHAS 4acTh, TUCIUILIIMHBI 10 BEIOOPY).

JIMCUMIIIMHBI, HAa OCBOEHUHM KOTOPBIX Oa3upyercs [aHHas AUCLUUIUIMHA —
BBICIIAs MaTeMmaThKa, (U3MKa, DSJIEKTPOTEXHHKA, OJJICKTPOHHMKA, HH(POpMATHKA,
TEXHOJIOTHS CBapKH IIABJICHUEM.

Hucrumiuael, yuyeOHble Kypchl, «IIpou3BOJICTBO CBapHBIX KOHCTPYKIIHID,
«TexHOonoruss M3roTOBJIEHUSA CBAapHBIX KOHCTPYKUUW», «TEeXHOJIOTUs CBapKu
IUIaBJICHUEM», JUISI  KOTOPBIX  HEOOXOMWMBI  3HAHUSA, YMEHHS, HAaBBIKH,
npuoOpeTaemMblie B pe3yibTaTe M3YUYEHUsl JTaHHOW MUCUUILIMHBI (YyueOHOro Kypca) —
«McTOYHMKY UTAHUSA JUIs1 CBAPKU.

3. Ilnanupyembie pe3yjbTaTbhl O0y4YeHUS MO JAUCHUILINHE (Y4eOHOMY
KYpPCY), COOTHECeHHble ¢ IUIAHUPYEeMbIMHM  pe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeIbHOM MPOrpaMMBbI

dopmupyembie U [Tnanupyemble pe3yabTaTbl 00yueHHs
KOHTPOJIMPYEMBIE
KOMIICTCHIINU

Cnoco6HOCTH 3HaTh:
o0ecrieunBaTh -pa60Ty 3HCpFCTH‘{eCKOI>'I CUCTCMbI «MCTOYHHUK NHUTAHUA - Ayra» Ipu
TEXHUYCCKOC OCHAIIICHUC BO3MYLIC HUAX 10 TOKY, JJIMHE AYT'Y U HAIIPSKCHUIO,
pa6oq1/1x MECT C -0 MOCJICIHUX NOCTHIKCHUAX HAYKHU B o0Jactu MMPOCKTUPOBAHUSA
pa3MenieHueM UIT;
TEXHOJOTHYECKOTO -OCHOBBI ~TEOPHUH  CBApPOYHBIX TpaHCHOPMATOPOB,
060opynoBaHuA; YMEHHEM | prinpsmuTeneil, TeHePATOPOB;




OCBaMBaTh BBOJAMMOE -OCHOBHBIC ~METOJMKH, HEOOXOMUMBIC ISl  ONpEICc/ICHHS
obopynoanue (ITK-13); IKCIUTYaTaI[MOHHBIX

CBOMCTB MCTOYHHMKOB MIUTAHUS JUISI CBAPKH;

YMeTh:

-9KCIIEPUMEHTAIIHO OMNPENENITh PabOTOCOCOOHOCTh

HNCTOYHUKOB ITUTAHUA,
-110J1b30BaTbCsl  METOAAMHU
xapaktepuctuk UII;
-OLIEHUBATh
HCCIICIOBaHUIA;
-BECTHU  CAMOCTOSITEJIbBHYIO JI€ATENbHOCTh B HAIPaBICHUU
U3YYEHHUS DKCIUTyaTallUOHHBIX CBONCTB HCTOYHHUKOB MHHUTAHUS IS
CBapKU,
Bnaners:
-npueMamMu 00pabOTKH 3KCIIEPUMEHTANIbHBIX JaHHbIX;
-IpueMaMu paboThl ¢ U3MEPUTENILHOH anmapaTypoii;

HCCIIeIOBaHUM SHCPTCTUUCCKHUX

3¢ (HEeKTUBHOCTH MIPUMEHSEMbIX METO/IOB

-BECTHU  CAMOCTOSITEJIbHYIO JI€ATEIbHOCTh B HAIPaBICHUU
W3YYEHHUS DKCIUTyaTallMOHHBIX CBOWCTB HCTOYHHUKOB MHUTAHUS IS
CBapKU,
YMETb IPOBEPSTh 3HaTh:

TEXHUYECKOE COCTOSIHUE U
OCTaTOYHBII pecypc

- OCHOBHBIC MCTOJHKU, HGO6XOILI/IMI:I€ AJiL OIpCACIICHUA
OKCILTYyaTallUOHHBIX CBOMCTB MCTOYHHUKOB ITHTAHUS JJIA CBAPKHU;

TEXHOJIOTUYCCKOI'O - Q)YHKHHOHaJII)HI)IG CXEMbI UICTOYHHKOB ITMTAaHUA,

O60py,Z[OBaHI/I$I, -IIpaBuJia 3KCITyaTallu UCTOYHHUKOB IMUTAHUSA JJII CBAPKH,

OpPTraHU30BbIBATH VYMeTh:

TPOQHIAKTHIECKHH 5 - 9KCICPUMECHTAIBHO OIIPEICIIATh

OCMOTD u TEKYILIUH .
PaboTOCIIOCOOHOCTh HICTOYHUKOB MUTAHMUS,

peMOHT  00OpyJOBaHUs

(HK-].S) - BECTU CaAMOCTOATCIIbHYIO ACATCIIbHOCTL B HAIIPABJIICHUU U3YUCHUA

HKCILTYaTaI[MOHHBIX CBOMCTB HCTOUHUKOB MUTAHUS JIJIs1 CBAPKH;
Bnaners:
- mpueMaMu 00pabOTKU HKCIIEPUMEHTAIBHBIX TaHHBIX;
- IpuemMamu paboThl ¢ U3MEPUTENHLHON anmnaparypoii;
- METOJ]aMH UCHBITAaHUS MCTOYHUKOB MUTAHUS B PEXKHUMAX X.X,
HarpyskH, K.3.

TemaTnuyeckoe cojaep:kaHue TUCHUUILVIMHBI (Y4eOHOT0 Kypca)

Pa3neqa, moayJb IMoapasznen, Tema

Mopynbl. BBenenne
CgolicTBa Iyru u Tema 1. 1. ColicTBa 1yru
YCTOMYHUBOCTb CHUCTEMBI Tema 1. 2. Cratuyeckas yCTOMYMBOCTH CHCTEMBI

«MCTOYHHK -AyTar» «MCTOYHHK - Ayra» IIpu BOSMYHICHHUAX

Monyib 2. Tema 2.1. OCHOBBI TEOPUH CBAPOUYHBIX TPaHC(HOPMATOPOB
HcTounuku MUTAHUS Tema 2..2. OCHOBHBIC THITBI CBAPOYHBIX TPAHCHOPMATOPOB
IIEPEMEHHOTO TOKa IS Tema 2..3. YcTaHOBKH JiJ1s1 CBapKU aJTIOMUHUEBBIX CIIJIABOB
CBApKHU: CBApOYHbBIE
TpaHChHOPMATOPHI u




YCTAaHOBKH

Moaynb 3. Tema 3..1. OcHOBBI TEOpUHM CB  BBIIPSMUTEIECH
Hctounuku IMUTaHUA | OJHOIIOCTOBBIX U MHOT'OITIOCTOBBIX
IMOCTOSIHHOI'O TOKA: Tema 3.2. OCHOBHBIE THUIIBI CBAPOUYHBIX BBITPSIMUTENCH

CBApOYHBIC Tema 3.3.0OCHOBBHI TCOPHUHU CBAPOYHBIX T CHCPATOPOB
BBIIIPAMUTCIIN, OJJHOITIOCTOBBIX 1 MHOTI'OITIOCTOBLBIX
reHepaTophI Tema 3.4. CoBpeMeHHbIE KOHCTPYKIIMU CBAPOUYHBIX T€HEPATOPOB

Mopnyib 4. Tema 4.1. IHBepTOpHI 711 CBApKU HA IOCTOSIHHOM TOKE

HMHBEPTOPHI B CBAPOYHOU
TEXHUKE

Tema 4.2. Texuuka  0€30IIaCHOCTAH U
AKCIUTyaTallMi UCTOYHUKOB MUTAHUS JIJIs1 CBAPKHU

IIpaBHjIad

OO0mas Tpy10eMKOCTh TUCHMILINHBI (Y4eOHOro Kypca) — 6 3ET.




4. TexHos10rH4ecKas KapTa no yaeoHomy kypey «McToUyHMKM NUTAHMS IS CBAPKW)

HaumenoBanue | Cemectp | Kon-Bo | Koi-Bo O0BbeM y4eOHOTO Kypca M BHJBI YUEOHBIX MEPONpPUATHH e
[+
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W3MEHEHUH JIUHBI TyTH U MApPKHU DJIEKTPOIOB.
PaccmaTpuBaeTcs cBapka HEIUIABSIIIIUMCS SJICKTPOIOM
U ee CTaTHYECKNEe XapaKTePUCTHKH TyTH TPU
W3MEHEHUH JITTUHBI JYTU U 3aIIUTHOU CpPelIbl; CBapKa
TJIABSAUIUMCS DJIEKTPOJOM U €€ CTaTHUECKHE
XapaKTePUCTUKH AYTH IIPH U3MEHEHUH CKOPOCTH
MOJJa4M JIEKTPOIHON MPOBOJIOKH U 3aIIUTHOU CPEJIbI;
CBapKa Moj cioeM (UIroca 1 CTaTHUECKHUE
xapaktepuctuku Ayru. [IpuBoautcs 0000IIeHHAS
CTaTHYECKasl XapaKTePUCTHKA JTyTH.

ayn.

CaM. u3yu

Marepuaia

Cam.

OdopmieHne 0T4eTOB 10 Ta00paTOPHBIM paboTaMm,
M3y4YEHHE PEKOMEHIAlNM NpernojaBaTelis u
JICKI[HOHHOT0 MaTepuaa

o O -

30

[1-14]

JlaGopar.
3ansTHEe 1

J1a0.3

HccnenoBanue cBapovHOro Tpanchopmaropa ¢
cexnuonupoBanHbiMu 00MoTKamMu TC-100. U3yunts
KOHCTPYKITUIO TpaHchopMmaTopa ¢
CEKIIMOHUPOBAHHEIMH 00MOTKamMu. HaprcoBaTh
3JIEKTPOMArHUTHYIO ¥ TIPUHIIAITAATHEHYIO CXEMBL.
CoOpathb 3nexTpudeckyto cxemy. CHAITh BHEITHIOIO
BAX and 3-x nosioXeHU nepexitouaTens yucia
BUTKOB TpaHchopmaTopa. [locTpouTh 3aBUCUMOCTH
U=f(I). nnst 3-X NOJOKEHUI MTEPEKITIOUATEIIS YHCTIa
BUTKOB TpaHcdopmaropa. Paccunrars KILJ| X
tparchopmaropa. (Pabora B Masoii rpyrie)

Cren
.J1a0.

E101

14

TpaHc
¢dbopma
TOPHI,
71T,

[3.9,
13]

Jlexnms 2

Jlek.

VYeroiunBocTs cucteMsl M-/ ipy BO3MYIIEHUSX 11O
ToKy JlaeTcs crioco0 0Opa3oBaHUs CUCTEMBI
"HCTOYHMK NUTaHUs-1yra". M3ydaercsa noBeneHue
CHUCTEeMBI "MCTOYHHK MUTaHUSA-IyTa" MPH
YMEHbBIIEHUH WM YBEINYEHUH TOKA JTyTa.
PaccMaTtpuBaeTcss BO3MOXKHOCTh aBTOMaTHYECKOTO
BO3BpAILICHUS CUCTEMBI B UCXOAHOE MOJIOKEHHE U
BpeMsI €€ BO3BpaIlleH!Us B TOUKY YCTOWMYHUBOTO
paBHOBECHH.

Jlekr
ay/.

E309

30

J0CKa

[1.5]

JlaGopar.

J1a0.3

W3zyuenne cBapoyHOro Tpancopmaropa ¢

Crenn

E101

14

Cs.

[3,9,1




3agaTue 2

MarHUTHBIM HIYHTOM 1. M3yduTbh KOHCTPYKLUIO
TpaHcdopmMaTopa ¢ MarHUTHBIM IIyHTOM. HapucoBats
HNIEKTPOMATHUTHYIO U MPUHINIHATBHYIO CXEMBI.
Co0bpatb 31eKTpuuecKyto cxeMy. CHATh BHELIHIONO
BAX s 3-X monoKeHUi MarHUTHOTO ITYHTa B OKHE
MarHuTonpoBosa tpanchpopmatopa. [Toctpouts
3apucumoctu U=f(I). s 3-x nonosxeHuit
MarHUTHOTO IIyHTa TpaHcdopmaropa. Paccunrars
KII/JI X tpancdopmaropa. (Pabora B mamnoii rpymre)

.J1a0.

TpaHc
dhopma
TOPHI,
7.

3]

Jlexmus 3

Jlek.

Y CTOMYUBOCTh CUCTEMBI "UCTOYHUK MUTAHUA- Ayra"
MIPUBO3MYILIEHUH 110 AJIMHE TYyTH U HAPSKEHUS
cetu. M3yuaercs mMoBeACHUE CHCTEMBI ""MCTOYHHK
NUTaHUS-Iyra" Ipu yMEHbIICHUH HIH YBETUYCHUH
JUITMHBI TyTY TIpU CBapKe HEIUIaBALIUMCS U
TUTaBSIIIMMCS 3JIeKTpoAaMu. PaccmarpuBaercs
BO3MOXXKHOCTb aBTOMAaTH4ECKOT0 BO3BPAILCHHS
CHCTEMBI B ICXOAHOE MOJIOXKEHUE U BPEMS €€
BO3BpAILlEHUS B TOUKY YCTONYMBOTO paBHOBECHS.
Nzyuaetcs nosenenue cucreMsl "U-/1" npu
YMEHBIICHUH WIN YBEIWYCHUH HAPSOKCHUS CETH.
PaccmaTpurBaeTcsi BO3MOKHOCTH aBTOMaTHYECKOTO
BO3BpAILIEHUS] CHCTEMBI B UCXOJAHOE MOJIOKEHHE U
CHOCOOBI YMEHBLICHHUS BIUSHUSA KOJIeOaHuUs
HaNpsOKEHUs CETH Ha BEJIMUMHY TOKa JIyTH.

JIekr
ay.

E309

30

JOCKa

[1.5]

Jla6opar.
3aHATHE 3

J1ab.3

N3ydeHue cBapouHOro Tpanchopmaropa c
MarHuTHBIM IIyHTOM 2. [IpogoimkeHue paboThl
JIa632. PaboTa B Masioli rpynme (1o 2 4eloBeKa).

10

Cren
J1ab

E101

14

Cs.1p.
7T,

[3.9]

Jlexmus 4

Jlek.

OCHOBBI TEOPUH CBAPOYHBIX TpaHchopmaTopoB Ha
MpuMepe KOHCTPYKIIMU CBApOYHOTO TpaHc(hopmaropa
C IpoccesieM U3ydaeTcsl IPUHLUI PadoThl U
OCHOBHBIE ypaBHEHHUSI padoThI TpaHcopmaTopa B
pexxnmax XX, Harpy3ku, K3 M3yuaercs ynpomeHHas
CXEMa 3aMElICHNS U Ha €€ OCHOBE BBIBOJUTCS
ypaBHeHue BHemHell BAX cBapouHoro
TpaHcopMaropa ¢ APOCCeIeM U ypaBHEHUE
PETYIMPOBAaHMUS BETUYHHBI TOKA TYTH.

Jlekr
ay/.

E309

30

J0CKa

[2.5]




IIpakTyu.
3anaThe 1

IIp.3.

Ha nmpumepe cBapodHoTro Tpancgopmaropa ¢
MOJIBIKHBIMHA OOMOTKaMH TPOM3BECTH pacyeT
nageHus HanpsoxeHrst AU Ha CBCBapOYHBIX MPOBOAAX
JuHOM L. M3y4yuTh KOHCTPYKIHMIO TpaHC(hopMaTopa
C TIOJIBMYKHBIMH 0OMOTKaMU. TpaHchopmaropa.
(PaboTa MHAMBHIYaTbHO)

Crernn
J1a0

E101

14

Cs.1p.

[2,3,9

Jlekiusa 5

Jlek.

OCHOBHBIE THITHI CBAPOYHBIX TPAHCPOPMATOPOB
IIpuBoasTCs onucaHus 5 KOHCTPYKLHUNA CBAPOYHBIX
TparcPOpPMATOPOB C pa3THIHON (OPMOI BHEIITHEH
BAX u ypaBuenus paemrHux BAX miis kaxmoit u3
KOHCTPYKLUH.

JIekn
ay.

E309

30

JOCKa

[2,5]

IIpakThu.
3aHATHE 2

IIp.3.

PaccunTath ceueHre cBapoOYHOro Kabesns, UCXOs U3
JOITYCTHMO# TIIOTHOCTH TOKa . [Ipomomkenne paboTel
I1p.31 PaboTa WHIWBUAYATBHO.

10

Cren
J1ab

E101

14

CB.Tp.,

[3.5]

Jlexuuga 6

Jlek.

YcranoBku JJI1 CBaAPKU AJIIOMUHUECBBIX CIIJIABOB.
PaccmarpuBatotcst ocobeHHocTH cBapku Al cruiaBoB B
cpelie aproHa M YCIOBHUS BOSHUKHOBEHUS TIOCTOSHHOM
COCTaBIISIIONICH TOKA. KOTOpasi yXyAllaeT padoTy
CBapo4HOro Tpanchopmaropa. [lpuBoasites criocoObt
YMEHBIIIEHUS BEIMYHHEI IIOCTOSHHOW COCTaBJISIONICH
TOKA.

Jlek1
ayJ.

E309

30

J0CKa

[1,2,8,
12]

Jla6opar.
3ansTHE 4

J1ab.3

Hccnenosanue ncrounnka nmuraaus Y'Y 101. 1.
N3yunTh KOHCTPYKIMIO U MPUHIUIHAIBHYIO CXEMY
MCTOYHHUKA MMUTaHUS C CUHYCOMAAIbHON (HOPMOH TOKa
YAI'Y-101. HapucoBath ynpoIieHHYIO
npuHIHnMansHyto cxemy U, ee GyHKIMOHATBHYTO
cxemy. [IpoBecTu s3KCIEpUMEHTHI B peskuMax XX,
Harpy3ku, K3. 3anucaTs nokasanust npuOopoB 1o
nepBu4yHON 1 BropuuHoil nenu UII. M3mepenns Toka
W HalpsKEHHS BBITIOIHUTD A7 3-X 3HaYEHUH TOKa
00MOTKH oaMarununBanus. [loctponTs
3apucumocT U={(I) anst BTOpU4HON CTOPOHBI.
Paccunrap KII/] UII. u X. CHATH OCHMILTIOTpaMMBbI
ToKa. Cenarh BBIBOJIBL.

Cren
J1ab

E101

14

VYcrano
BKH
IS
cB.Al.
4 .

[2,3,9

Jlexuusa 7

Jlek.

YcTaHoBKH Jis CBapKH Al CIUTaBOB B 3alIMTHOM

Jlekry

E309

30

JOCKa

[1,35,

10




cpene. PaccMOTpeHBI NPUHIIUITMATBHBIE CXEMBI
YCTaHOBOK 7151 cBapku Al CTIIaBOB TOKOM
CHHYCOHJIATBHON (POPMBI M TOKOM TIPSIMOYTOJIBHO#

¢dopMmEI.

ayn.

8,12]

JlaGopar.
3aHATHE 5

JIa6.3

Hccnenopanue ncrounuka nutanus Y/AI'Y 101. 2.
M3yuuTh KOHCTPYKIHIO U NPUHINUIHATIBHYIO CXEMY
MCTOYHUKA MUTAHUS C CHHYCOMAATIbHON (HhOpMOH TOKa
YAI'Y-101. HapucoBath ynpoieHHYO
npuHOMIUaneEHyo cxemy Ull, ee pyHKIIOHANBHYIO
cxemy. IIpoBecTH a3KCIIEpUMEHTEHI B pekuMax XX,
Harpy3ku, K3. 3anucaTs nmokasanust mpubopoB 1o
nepBuyHOU 1 BropuuHoil nenu UII. M3mepenus Toka
1 HAIIPSKCHUA BBIIIOJIHUTD AJIA 3-X 3HAYEHUH TOKa
00OMOTKH noaMarHu4yuBaHMUsA. HOCTpOI/ITI)
3aucumocTr U=f(I) 1st BTOpHYHOM CTOPOHEI.
Paccunrap KITJI UII. u X. CHATH OCLHMIIIIOTPaMMBI
toka. Caenarpb BeiBonibL. (PaboTa B Masnoli rpynme)

15

Crent
J1a0

E101

14

Vcrano
BKH
IS
CBapKu
Al

4 .

[2.9]

Jlextusa 8

Jlek.

OCHOBBEI TCOPHHU OJHOIIOCTOBBIX CBAPOYHBIX
BeIIpsiMUTENeH. OCHOBBI TEOPUH CBAPOYHBIX
BBINIPSIMHUTEIICH PACCMOTPEHBI Ha TPUMEPE
BBINIPSIMUTENS , COOpaHHOTO Ha 0aze 3-x (a3Horo
Tpancdopmatopa, 3-x (hasHOro Ipocces.
BBITIPSIMUTEIIBHOTO MOCTa Ha JIMOJaX U BO3IYIIHOTO
apoccensi. PaccMoTpena ynpomieHHas cxema
3aMeIlIeHUs] HA OCHOBaHHU KOTOPOii BHIBEACHO
ypaBHEHHE BHEIIHEH Bax.

Jlekr
ayJ.

E309

30

J0CKa

[112171
8,12]

JlaGopar.
3aHgaTHe 6

JIab.3

WccnenoBauue ncrounuka nmuraaus TUP-300. 1.
M3y4unTh KOHCTPYKIMIO ¥ MIPUHIUITHAIBHYIO CXEMY
MCTOYHHUKA MMUTAHUS C IPSIMOYTOJILHOH (POPMOii TOKa
THUP-300. HaprcoBaTs ypoIIeHHYIO
npuHIMnuansHyto cxemy UII, ee GpyHKuMOHANBHYIO
cxeMy. [IpoBecTu s3kCiepUMEHTHI B pexkuMax XX,
Harpy3ku, K3. 3anucaTs nokazanus mpubopoB 1o
nepBu4yHOX 1 BropuuHoil nenu UI1. M3mepenus Toka

Cren
J1ab

E101

14

VYcrano
BKH
IS
CBapKH
Al

4 mT.

[2,9]

11




Y HanpsKeHHs BBIIOJIHUTD A7 3-X 3HaYeHUH TOKa
00OMOTKH MOAMAarHW4MBaHUS APOCCEIIsl HACHILICHHUS.
IToctpouts 3aBucumoctr U={{(1) m1s BTopraHOM
croponsl. Paccuntap KITJI UII. u X (pabota B Manoit
rpynmne). CHATh ocLuIIorpaMMel Toka. Crenarb
BbIBOJIEL. (PaboTa B Manoii rpymme)

Jlexusa

Jlek.

OCHOBBI TEOPHH MHOTOITIOCTOBBIX CBAPOYHBIX
BBINIPAMUTENEN. PaccMOTpeHbI BOIPOCHI
¢dopmupoBanus BHemHeit BAX B cBapouHBIX
BBIIIPSIMUTEISIX, BBIIIyCKaeMbIX B Poccun u 3a
pyoeskom ¢ xectkumu BHettHuMU BAX. TlpuBoasrtes
ypaBHeHuUs BHEITHUX BAX 1 criocoObl
peryjaupoBaHus TOKA JyTU

JIekn
ay.

E309

30

JOCKa

[1,27

Jla6opar.
3agATHe 7

J1a0.3

Hccnenosanue nucrounnka mutanus THUP-300. 2.
[Iponomxenue n1a6.39. PaboTa MaapIMu rpynmamu.

15

Cren
J1ab

E101

14

YcraHo
BK IS
cB.Al.

4 1.

[2.9]

10

Jlekmus
10

Jlek.
10

OCHOBHBIE THITBI CBAPOYHBIX BhIIpAMuTENei. Jlaercs
ONUCAaHUE KOHCTPYKLUUN U IPUHLIMIHAIBHBIX CXEM
CBApPOYHBIX BBIIpsAMUTENEH ¢ nagarommumu BAX
,BBITyCKaeMbIX B Poccun u 3a pyodexxom.. [IpuBomsiTcs
ypaBHeHus: BHemHUX BAX. M3y4atoTcs criocoOsr
pEeryJIupoBaHus TOKA JyTU

Jlekr
ayJ.

E309

30

J0CKa

[1,2,7,
12]

10

IIpakTHu.

3agaTue 3

Ip..3

[Toctpoenne BHemnHEH BAX HCTOYHUKOB
nepeMenHoro toka tuna Y /[-101 u TUP-300 2-s
crioco6amu (TI0 pe3ynbraTtaM OmpeseseHUs
HanpspkeHUs: XX 1 10 Teop. TAaHHBIM. )

Cren
J1ab

E101

14

YcraHo
BK JUJISI

cB.Al.

[2,7]

11

Jlekmusa
11

Jlek.
11

OCHOBHBIE THITBI CBAPOYHBIX BBEIIPSIMHUTENEH C
x)ectknumu BHemHUMU BAX. JlaeTcs onmcanue
KOHCTPYKIUH U TPUHIUIHAIBHBIX CXEM CBAPOYHBIX
BBITIpIMUTENEH C )KecTKUMH BAX ,BBITyCKaeMbIX B
Poccun u 3a pybexom.. [lpuBonsarcs ypaBHeHHS
BHeIIHNX BAX. M3y4arorcst criocoObl peryampoBaHus
TOKa IyTH

Jlexix
aym.

E309

30

J0CKa

[1.2.7,
12]

12




11

IIpakTyu.

3agsaTue 4

J1a0.3
11

[Toctpoenue BHemHet BAX nCTOYHUKOB
nepemenHoro Toka tuna Y /I-101 u THUP-300 2-s
crocobamu (TI0 pe3ynbTaTtaM OmpezeseHuUs
HanpspKeHUst XX | 10 TeOp. TAHHBIM. )
[Mponomxkenue padotsr [1p.33. Pabora
WHIWBHTyaJILHO.

10

Crernn
J1a0

E101

14

Cs.
BBINpS
MHT
61T

[2,7]

12

Jlexusa
12

Jlek.
12

OCHOBBI TEOPHH CBAPOYHBIX T€HEPATOPOB
(omHOMIOCTOBBIX). Ha mpumepe KOHCTpYKIMU
CBapOYHOTO TeHEPaTopa C CaMOBO30yKIeHIEM
W3Yy4aroTcs BOIIPOCHI TEOPUHU CBAPOYHOTO reHepaTopa
¢ magaronumMu BHeIHUME BAX. W3y4daroTcst ycnoBust
(dopmupoBanus BHemHeit BAX

JIekn
ay.

E309

30

JOCKa

[1.2]

12

Jlabopar.
3aHsITHE 8

JIa6.3
18

UccnenoBanue ceapouHoro Beinpsmuress BCBY-
400. 1. V3y4nTh KOHCTPYKIIMIO U MPHHIUTHAIEHYIO
cxeMy cBapouHoro Beipsimutenst BCBY-400.
HapucoBats ynpoueHHy 0 NpUHIUIUAIBHYO CXEMY
U1, ee dpyrxmmonanpayto cxemy. [IpoBecTu
3KCIIEPUMEHTHI B pexkuMax XX, Harpysku, K3.
3amucarh IOKa3aHusl IPHOOPOB 110 MIEPBUYHOMN H
BropuuHoil nienu UII. U3mepenus Toka u
HaNpPsDKEHUS! BBIOJHUTD JJIS 3-X MOJIOKEHHH TOKa
yIrpaBiieHHst TApUCTOpamMu. [IoCTpOnTh 3aBHCUMOCTH
U=f(I) nyis BTOpHuHOI1 cTopoHsl. Paccuntars KI1J]
NIT n X. CHATH ocOMIIIIOTpaMMy CBapOYHOIO TOKaA.
Paccuurats k03 puLMeHT mybcauu
BEITIPSIMIICHHOTO TOKa (paboTa B Majo TPYIITE).

Coern
J1ab

E101

14

Cs.
BEITIPS
MHT
61T

[2,7]

13

Jlexius
13

Jlek.
13

OCHOBBI TEOPHH CBAPOYHBIX T€HEPATOPOB
(MHOTOMOCTOBBIX). Ha nmpumepe KoOHCTpYKLIHU
CBapOYHOTO TeHEPATOPa C HE3aBUCUMON 0OMOTKOMH
BO30YXKICHUSI HM3Yy4alOTCsI BOIPOCHI TEOPUHU
CBAPOYHOI'0 T€HEPATOPA C JKECTKUMU BHELITHUMU
BAX. Nzy4atorcs ycnoBust GOPMHPOBAHUS BHEIITHEH
BAX 1 cniocoObl peryJinpoBaHusi TOKa JyTH

Jlexir
ay.

E309

30

JIOCKa

[1,27

13

JlaGopar.
3aHgTHE 9

J1a0.3

UccnenoBanue ceapounoro Beinpsimurenst BCBY-
400. 2. TIpomomxenue padorsl 1a0312. Pabora B
MaJIBIX TPYTIaX.

15

Crenn
J1a0

E101

14

Cs.
BBINPS
MUT

[2,7,9

13




(Jiigy

14

Jlekuus
14

JIek.
14

CoBpeMeHHbIe KOHCTPYKIMN CBAPOYHBIX
reHepatopoB. [IpuBoAMTCS KOHCTPYKLUS
BEHTHJILHOTO cBapouyHoro reneparopa I'J1-4006, ero
NPUHIUIHAIBHAS CXeMa, a TAKKe KOHCTPYKINS
BEHTUJILHOTO TeHeparopa ¢pupmsal Lincoln Elektric
,CIIIA.

Jlek1x
ayz.

E309

30

J0CKa

[1.2]

14

TIpakTny.
3aHATHES

JIa6.3
14

Paccunrats K03(ppHunMEeHT YCTORINBOCTH CHCTEMBI
«HMII-nyra » 1o sKCIepUMEHTAIbHbIM JaHHBIM ,
MOJTy4YEHHBIM JJIs1 CBApOYHOTro BhIIpsiMuTenst BCBY-
400 nyist cUIIOBOM CXEMBI BBITPSIMUTENS U J1S1
WCTOYHVKA MMUTAHUS IeXKYPHOH nmyTu. (paboTa
WHMBUIYaJIBHO).

Crent
J1a0

E101

14

Cs.
BBITIPS
MHUT

[2,7,9

15

Jlekus
15

Jlek.
15

WHBepTOpSHI 11 CBAPKU HA IIOCTOSIHHOM TOKE.
[IpuHnun AecTBUS UHBEPTOPA HA MPUMEPE CXEMBI
"®opcax 302". opMupoBaHUE BHICOKON YaCTOTHI B
cxeme . CxeMa npeoOpa3zoparens. PopmupoBaHue
BHemHel BAX u crmoco0 perynupoBaHus BHEITHEH
BAX. DHepreruueckue nokasaTesau HHBEPTOpaA.

JIek1
ayn.

E309

30

J0CKa

[1.2,
13]

15

IIpakTyu.

3agATHE 6

J1ab.3
15

Paccunrtath K03 PHUIIMEHT YCTOHYMBOCTH CUCTEMBI
«UII-gyra » no 3KCrepuMEHTaIbHbIM JaHHBIM ,
MOJTyYEHHBIM JJIS1 CBApOYHOTro BhIIpsiMuTeNst BCBY -
400 1t CHITOBOM CXEMBI BBITIPSIMUTEIIS U JIJIST
WMCTOYHUKA MUTAHMS IEKYPHOU TyTHh. (padota
WH/INBH]TyaTIbHO).

10

Cren
J1ab

E101

14

Cs.
BBITIPS
MHT
61T

[2,7,9

16

Jlexius
16

Jlek.
16

WNuBeprops! ans cBapku. CoBpeMEHHbIE HHBEPTOPHI
TSt cBapku Gpupmbl Kemppi, Gupmsl
Brima.®yHKIMOHAIBHBIC CXEMbl HHBEPTOPOB.
IIpunuun gecTBusl. JHEpreTUYecKrue NoKazaTesiu.

Jlexir
ay.

E309

30

JIOCKa

[1.2]

16

IIpaxTHy.
3aHsTHe 7

Ilp..3

Paccunrars K03(pPUIHEHT YCTOHIMBOCTH CUCTEMBI
«UII-gyra » no 3KCrepuMEHTaIbHbIM JaHHBIM ,
MOJTyYEHHBIM JIJISl YCTAHOBOK MIEPEMEHHOTO TOKA
YAI'Y-100, TUP-300. (paboTa MHAMBHAYAJIBHO).

Crenn
J1a0

E101

14

Cs.
BBITPS
MHT
61T

[13]

[IpakTyy.

3agaTne 8

IIp.3

Paccunrars K03(pPHUIHEHT YCTOHIMBOCTH CUCTEMBI
«AI1-nyra » 0o 3KCIIEpUMEHTAIbHBIM JIAHHBIM ,

10

126

E101

14

[2]

14




MOJYYEHHBIM [T YCTAHOBOK MTEPEMEHHOTO TOKA
YAI'Y-100, TUP-300. (paboTa HHINBHUAYAIBHO).
Jlexuus Jlek. | TexHwnka 0e30IMacHOCTH H IIpaBHiIa OE€30IaCHOM + | 2 - 1 Jlexn E309 | 30 mocka | [1,2]
17 17 akcrryaTanui. OCHOBHBIE IPaBHiIa SKCIITyaTal[UH ayn.
HCTOYHUKOB MUTAHUS. VICTIBITAHUS] ICTOYHUKOB
nuTaand.. Opraau3anus 0O0CTyKUBaHHUS W PEMOHTa
UCTOYHUKOB MUTaHUs. Mepbl 6€301acHOCTH MPpH
17 SKCIUTyaTalliil HICTOYHUKOB
[pakt.3.9 | [Ip.3 | Ha cnenoii npuni. cxeme UIT o6o3HaunTh 3nemMenthl | + [ m [ 5 2 + 1 JIab. E101 | 30 nocka | [1,2]
9 CXEMBI B COOTBETCTBUSIMH C YCIIOBHBIMH OYKBEHHBIMU ayn.
0003HaYCHUAMH dJIeMEHTOB. HaprcoBaTh BHEIIHIO
17 BAX UIIL.
Urorossrit + 10 2 Kom
TECT 110 0 1
KypCy KJiac
yepe3 LT c
Wi
ro
JIOCT
17 yna
Hror | 10 | 70 | 10 | 11
0 0 0
216
Hror
0
Yepe
3 T
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5. Kputepun u HOpMbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOH aTTeCTAIIUM

HaumenoBanus Tumbl y4eOHBIX MEPONIPUATHN KonnuectBo VYcnoBus gomycka Kputepun u HOpMBI OLICHKH
y4eOHBIX OaoB
MEpOTPUITHI
JlaboparopHbie pabOTHI: 10 Bremonuenue 100% | 8 GamioB 3a BBIMONHEHHE W O(QOpPMIICHUE KaXKIOU
JlabopaTopHubie 1a631-11a633 71a00paTOPHBIX padoT nabopaTopHOH PabOTHI
3aHSTUS 206aa 3a onpenenenue Ky
JlaboparopHblie pabOTHI: 15 Brinonnenune 100% | 10 GanioB 3a BBIMOJHEHUE U OPOPMIICHUE KAXKION
J1a634 —n1a639 J1a00paTOPHBIX pabOT nabopaTopHOI PabOTHI
206aa 3a onpenenenue Ky
3 Ganna 3a HanucaHue ypaBHeHud BAX
[Ipaktuueckue | [IpakTuueckue 3aHATHS 10 Brimonnenue 100% | 10 6anoB 3a BhINONHEHUE U O)OPMIIEHUE KaXKION
3aHSITUS [Tp.3 1-TIp.3 8 MPAKTUYECKHUX paboT paboThI
[TpakTrueckue 3aHsATHU 5 Brimonnenue 100% | 5 6ayIoB 3a BBIIOJIHEHUE PaOOTHI
Ip.3 9 MPAKTUYECKHUX paboT
TectupoBanue | JlabopatopHbie U MPAKTHUECKUE 100 Brimonaenue 3 n1a6.pad 10 3a maboparopHyto padoTy
paboThI (100%0) Beimonaenue 6 1a6.pab 15 3a 1abopaTopHy0 paboTy

®dopma npoBeeHU

MIPOMEXKYTOYHOM aTTECTANKU

DKk3aMeH B popMe TECTUPOBAHUS

Ycnosus gomnycka Kputepun n HOpMBI OLIEHKH

100% BBIIIOJIHEHHBIX «OTIUYHO» 100 6am10B- MPaBUIIBLHBIE OTBETHI Ha BOIIPOCHI
1a0. ¥ IPaKTUYECKUX paboT

100% BBITIOJIHEHHBIX «XOpOLIO» 80 Gay10B- MpaBUIIbHBIE OTBETHI HA BOIPOCHI
na0. ¥ MpaKTUYECKUX padboT

70% BBIMOJIHEHHBIX JI1a0. «ynoBieTBOpUTENbH | 60 6aIoB - MpaBUIbHBIE OTBETHI HA BOIIPOCHI
U MPAaKTHYECKUX padoT o»

0% BBITIOJIHEHHBIX J1a0. 1 «HeynoBieTBOpUTens | Menee 50 6anioB - MpaBUIILHBIE OTBETHI.
IPAaKTUYECKUX paboT HOY»
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6. bank TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeeHUs TeCTHPOBAHMI

6.1. BaHK TecTOBBIX 32/IaHUMH 1JIA1 IPOBEICHUSA TECTUPOBAHMI

HasBanue O0aHKa T€CTOBBIX Kon-Bo 3amanuii B PazpaboTunku
3aJaHuN 0OaHKe TECTOBBIX
3aaHuN

WcTouyHnKH TMTaHUS JJIL

200 Koporkosa I'.M.

CBapKu

6.2. PersiaMeHT npoBeaeHUs TECTUPOBAHUI

HazBanue 6anka | Kom-Bo | Homepa u HaumenoBanus pazznenoB Tecta | Kon- | Bpems na

TECTOBBIX 3aJaHUl | 3aJaHMH, BO | TECTHPOB
MPEAbSIBI 3aJlaH | aHwue,
SIEMBIX uii B MUH.
CTYJICHTY pasne
e
HcTtounuku 10 Monyns 1. CBolicTBa AyTH M yCTOWYHMBOCTD | 38 | 45 MuH
OUTaHUS I cuctemsl 1-]]
CBapKu Mopynsb 2. UcTOUHUKH TUTaHUS 56

MIEPEMEHHOTO TOKA JUUIsl CBAPKH: CBAPOYHBIC
TpaHchOpMaTOPhl U YCTAHOBKH

Monyns 4. UcTOUHUKY TUTaHUS 68
MIOCTOSIHHOT'O TOKa: CBapOYHbIE
BBINIPSIMUTENH, TEHEPATOPHI
Monyne 4. IHBEpTOpPBI AJIs CBapKU Ha 38
MIOCTOSTHHOM TOKE

7. Kpurepuu 1 HOPMbI OLIEHKH KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBsie paboTbI HE IPETYCMOTPEHBI

8. IlpumepHasi TeMaTHKa NHCbMEHHBIX PpadoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYETHO-TPa(PUIECKUX U AP.)

9. Bonpochkl K 3K3aMeHy

Ne Bomnpocsl
n/n
1 | YcnoBust ycTOMYMBOCTH CUCTEMBI «MCTOYHHUK MUTAHUS - Iyray MPH BO3MYIICHUH T10
JUIMHE JTyTH
2 | YcioBusl yCTOHYMBOCTH CUCTEMBI «HCTOYHHK MTUTAHUS - IyTay MPH BO3MYIICHUH T10
HaNpsHKEHUIO
3 | YcioBust yCTOWIMBOCTH CHCTEMBI «MCTOYHHUK MTUTAHUS - IyTay MPH BO3MYIIECHHUH T10

TOKY
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4 | Capounblii TpaHchoOpMaToOp C YBEIWYEHHBIMH TIOTOKAMH paccesHus (c
NOJABMKHBIMH ~ 0OMOTKaMu). KoHCTpykiusi. YpaBHeHHE BHELIHEH BOJIbTaMIIEPHOM
XapaKTEePUCTUKHU CBAPOYHOT0 TpaHchopMaTopa.

5 | Pexxumbl paboThl cBapouHOTO TpaHchopmaropa: X.X., Harpyska, K.3.

6 | CBapounslii TpanchopmaTop C YBEIMYEHHBIMM IIOTOKaMHU paccesHus (c
MarHuTHBIMH ITyHTamH). KOHCTpykmus. YpaBHEHHE BHEIIHEH BOJIbTAMIICPHON
XapaKTEPUCTHKHU CBAPOYHOTO TpaHchopmaTopa

7 | CBapounslii TpaHchopmaTop C YBEIMYEHHBIMH IIOTOKaMM paccesHus (c
JIEKTPOMArHUTHBIMU myHTamu). KoHcerpykuus.  YpaBHeHue BHEIIIHEH
BOJITAMIIEPHOH XapaKTepPUCTUKU CBAPOYHOIO TpaHC(hopmMaTopa.

8 CnocoObl (hopMupOBaHHS BHEIIHUX BOJIBTAMIIEPHBIX XapaKTEPUCTHK.

9 | TpeGoBanust TeXHUKU 0€30MACHOCTHU MPHU padOTE UCTOYHUKOB ITUTAHUS JUISI CBAPKH.

10 | Yopomennas cxema 3aMelieHUs cBapouyHoro TpaHchopmartopa. OCHOBHBIC
YpaBHEHHMSL.

11 | Cratuueckue BOJIbTaMIIEPHBIE XapPAKTEPUCTUKHU Iyr MpPU CBApKe IUIABALIUMCS U
HEIJIaBSAIIUMCS 3JIEKTPOIOM

12 | Crioco6s1 (hopMupOBaHHS BHEIIHHX BOJBTAMIIEPHBIX XapaKTEPUCTUK CBapOYHOTO
TpaHchopmaropa

13 | OcobeHHOCTH AYTH TPU CBapKe TUIABSAIIMMCS dJIEKTPOIOM

14 | CeapouHble BBIIPSMUTENN C MMaJAIOUMMKH BHEIITHUMH BOJbTAMIIEPHBIMU XapaKTEpH-
ctukamMu. OCHOBHBIE YpaBHeHUs. Pexxumbl paboThI.

15 | CapouHble BBIIPSIMHUTENN C JKECTKUMH BHEIIHUMM BOJBTAMIIEPHBIMU XapaKTepH-
ctukamMu. OCHOBHBIE YpaBHeHUs. Pexumbl paboThI.

16 | YHuBepcanpHble CcBapouHble BbIIpSIMUTENU. OCHOBHBIE YypaBHEHHs. Pexumsl
paboTHL.

17 | YnopouieHHas cxema 3aMelLeHHs CBapOYHOTro BhINpsAMUTENs. OCHOBHbIE YpaBHEHHUS

18 | ®yHkuMoOHaNbHAs CXeMa CBApOYHOTO BBIIPSMUTENS C JKECTKUMH BHEITHHUMHU
BOJIbTAMIIEPHBIMU XapAaKTEPUCTUKAMMU.

19 | OynkuMoHaNbHAs CXeMa CBAapOYHOTO BBIMPSAMHUTENS C TAJAIOIIMMH  BHEUTHHMHA
BOJIbTAMIIEPHBIMU XaPAaKTEPUCTUKAMM.

20 | Pomp mpoccenst B 1eny IOCTOSIHHOTO TOKA CBAPOYHOTO BBITIPSIMHUTEIIS.

21 | MHoromnoctoBsle cBapo4yHbIe BhIIpAMUTENU. OCHOBHBIE ypaBHeHH. Cxema.

22 | CriocoObl HAa4aIbHOTO BO30YKIEHUSI CBAPOYHOM IYTH.

23 | CBapouHBIii TeHepaTOp C JKECTKOW BHEIIHEH BOJBTaMIEPHOW XapaKTEPHCTHKOM.
OcHoBHble ypaBHeHUs. Cxema reHeparopa.

24 | CBapouHBIii TeHEpaTOp C TaJaloniell BHEIIHEH BOJITAMIIEPHON XapaKTEPHCTHKOM.
OcHoBHble ypaBHeHUs. CxeMa reHepaTopa.

25 DcoOeHHOCTh paboThl MHOTOIIOCTOBOTO CBAPOYHOTO BBITIPSIMHUTEIIS.

26 | CocTaBUTh TEXHMYECKYIO XapaKTepHUCTUKY cBapouyHoro UII.

27 | CriocoObl HAYaIILHOTO BO30YKIEHHSI CBAPOYHOM TyTH.

28 | YHuBepcasibHble  CBapouHble TeHeparopbl. OcHOBHBIE ypaBHeHHMA. C(Cxema
reHepaTopa.

29 | Cnoco6 QopMupoBaHus Majaroliell BHEIIHEH BOJBTAaMIEPHONW XapaKTePUCTHKH
CBapOYHOI0 reHepaTopa

30 | Cnoco06 ¢opmMHpOBaHUS JKECTKOW BHEIIHEH BOJbTAMIIEPHON XapaKTEPUCTHKU
CBapOYHOI0 reHepaTopa

31 | YcnoBus BeIOOpa ceueHUE CBAPOYHOTO Kabes.
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32

®upMbI, BHITyCKAIONIME HCTOYHUKY UTaHUs B Poccuu u 3a pydexom

33 | UuBepTopsl nocTtositHHOTO TOoKa. DyHKIIMOHANBbHAsS cxeMa. [IpuHIun paboThl.

34 | Ompenenenue K.I.J. WCTOYHMKA MUTAHUS IIEPEMEHHOTO TOKa, KOod(duuueHTa
TpaHcopMaIiK CBapoOuYHOro TpaHchopMaTopa, KpaTHOCTh PEryIHPOBAHUS TOKA.

35 | Onpenenenne kodpduIMEHTa MyNbCcallud CBAPOYHOTO BBIIPSIMHUTENS. BrusHue
MyJIbCAIlMU CBAPOYHOTO TOKA Ha Impolecc GopMUpOBaHUS IIBA.

36 | OcoGeHHOCTH pabOTHI HHBEPTOPA JJISi CBAPKU.

37 | TpeboBanusi moxapHOW O€30MACHOCTH TpH PpabOTe HCTOYHMKOB IHUTAHUS MJIS
CBapKH

38 | Opranuzanus ceapounoro nocrta st PJC.

39 | Jlns Kakux CIIJIaBOB PEKOMEH]IyETCS HCIIOJIb30BaTh YTy IOCTOSIHHBINA TOK?

40 | Jlns KaKMX CIUIABOB PEKOMEH]IYeTCsI UCIIOJIb30BaTh AYTy MEPEeMEHHBIN TOK?

41 | OcoOeHHOCTh UCTOYHUKOB MUTAHUS JJII CBAPKHU AJIFOMUHHUEBBIX CILJIABOB.

42 | Oco0eHHOCTh CBAPOYHBIX BBIMPSMUTEIICH IS PE3KH.

43 | NcTOYHUKY MHUTaHUS AN CBAPKU MUMITYJIbCHOW JYTrOd HEIUIaBSIIMMCS DJIEKTPOJIOM.
OcHoBHbI€ ypaBHeHUs. Cxema.

44 | cTOYHUKY TUTaHUS A7 CBapku 3-X (ha3HOW Ayrod HEIUIaBsIIUMCS SJIEKTPOIOM.
OcHoBHbI€ ypaBHeHUs. Cxema.

45 | Oco0eHHOCTh MCTOYHUKOB MUTAHUS AJS CBAPKU CXKATOM yroil Ha MOCTOSHHOM U
nepeMeHHOM ToKe. CXEMBI.

46 | Be3omacHast SKCIUTyaTalysi HCTOYHUKOB MUTAaHHUS CBAPOYHOU JYTH.

10. PDoHa OIEHOYHBIX CPEICTB Uil NPOBEAeHHS] TPOMEKYTOUHOI
arrecTaluy 00y4YaKOIIHUXCS 1O JUCIHUIINHE
10.1. IMMacnopT ¢oHAa OLIEHOYHBIX CPEACTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HaumeHoBaHue
n/n (TemMbl) TUCHMITHHBI KOMIeTeHUHH (M1 OIIEHOYHOI'0 cpeacTBa !
ee 4YacTH)

1 CBoiicTBa AYTH ¥ YCTONYUBOCTh [IK-13 TectoBsie 3amanus. OTuer
cucremsl 1-J1 ) 1o 1ab0paToOpHBIM paboTam

2 | McTroYHUKY TUTaHUS TEPEMEHHOTO TecroBble 3ananus .OTuer
TOKA JIJIsl CBApPKU: CBApPOYHbIE I1K-15,13 110 J1JabopaTopHbIM paboTam
TpaHchOpMaTOPhl U YCTAHOBKH

3 TecroBble 3ananud. OTuer
W cTouHNKY TUTAaHUS TIOCTOSIHHOTO K13 15 o 1abopaTopHBIM paboTaM
TOKA: CBAPOYHBIE BBIIPSIMUTEIH, '
reHepaTophl

4 TecroBble 3ananus .OTuer
VHBepTOpBI 11 CBApKH Ha IK15 1o JabopaTopHbIM paboTam
IIOCTOSTHHOM TOK€E
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10.2. TunoBble KOHTPOJIbHBIE 32aHUS] I HHbIE MATEPHUAJIbI, HEOOX0AUMBbIE
1JI51 OLleHKH 3HAHMI, yMeHH i, HABBIKOB M (MJIM) ONbITA JeSITeJIbHOCTH,
XapaKTepu3yIuX dTanbl ()OPMUPOBAHUS KOMIIETEHIIMI B mpolecce
0CBOEHMSI 00pa30BaTeJIbHOM MPOrpaMMbl

10.2.1. KoMIUIEKT 0T4ETOB 10 J1a00PaTOPHBIM pPadoTaM /Jisl OeHKU 3HAHUI,
YMEHU, HABBIKOB U (MJIN) ONbITA AeATEJILHOCTH PA0OThI

Tema. UCTOYHUKH NUTAHUA NIEPEMEHHOT0 TOKA VI CBAPKH: CBAPOYHbIE
TpancgopMaTophbl.

Jla6.pa0.1-UccaenoBanue cBapoYHOTO TpaHCHOpMaTopa ¢ CEKIIMOHUPOBAHHBIMU
oomotkamu TC-100.

Jla6.pa6.2,3- N3yueHune cBapo4IHOTO TpaHcHOpMaTOpa C MATHUTHBIM IITYHTOM.
Tema. UCTOYHUKH MUTAHUS MEPEMEHHOT0 TOKA /UIS CBAPKH: CBAPOYHbIE
YCTAaHOBKH.

JI1a6.pab6.4,5-NccnenoBanne ucrounnka nuranus Y'Y 101 (1,2)
JIa0.pa0.6,7-UccnenoBanne uctounnka nuranus THP-300 ( 1,2)

Tema. UCTOYHMKHM MATAHUS MIOCTOSTHHOTO TOKA: CBAPOYHbIE BHITIPSAMHUTEJIH
JIa6.pa6.8,9-UccnenoBanue ceapouHoro Bempsmureas BCBY-400 (1,2)
JIa0.pa06.8,9-NccnenoBanne ceapouroro Beimpsmuteas BJIY-506(1,2) mo BeiGopy

Kpurepuu oueHku:

- OLICHKA « OTJIMYHO» BBICTABJISIETCS CTYIEHTY, €CJIM BBIIIOJHEHA J1a0. U
npakTHueckue pad., ohOpMIIEHBI OTUETHI U ClI€TIaHbl BBIBOJIBI 10 pe3yiibTaTaM
uccnenoBanuii UI1, 100% npaBuibHbIE OTBETHI HA BOIIPOCHI;

- OLICHKA «XOpPOILI0» BBICTABIIAETCS CTYJCHTY, €CJIU BBINOJIHEHHI J1a0. U
npakTHueckue paod., 0hOpMIIEHBI OTUETHI U ClIeJaHbl BEIBOJBI [0 pe3ysibTaTaM
uccnenoBanuii 1T, 80% npaBuibHbIE OTBETHI HA BOIIPOCHI;

- OLIEHKA «YyJIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYAEHTY, €CIU BhINOJHEHBI 70%
na0. u npaktuyeckue paod., 60% npaBUIIbHbIE OTBETHI HA BOITPOCHI;

- OLIEHKA «HEYIOBJIETBOPUTEIIBHO» BBICTABIISIETCS CTYJEHTY, €CIU BbINoJHEHBI 0%
1a0. u mpaktuyeckue pad., 30% mpaBuIbHBIE OTBETHI HA BOIIPOCHI;

11. O6pa3oBaTesibHbIE TEXHOJOTHN U METOAUYECKHE YKA3AHHUS 110 OCBOCHHIO
JUCHMILTHHBI (Y4e0HOT0 Kypca)

[Tpu peanuzanum AUCUUIIIIMHBI TPUMEHSIOTCS CIIEYIONINE TEXHOJIOTHUH:

1) TpamuimoHHBIC, OCHOBAaHHbIE Ha JIEKIMOHHO-Ta00PATOPHO-3aYETHOU
dbopme oOyueHus,
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2) MonyinbHOE OOyuYeHHE, OpPraHu3alMs KOTOPOro MOCTPOCHAa Ha OCHOBE
HE3aBUCHMBIX Y4YEOHBIX MOJIYJEH ¢ y4yeTOM HHIMBUAYAIbHBIX BO3MOXHOCTEH
CTY/ICHTOB;

3)

muddepeHupoBaHHOEe  O00y4YEHHE,

IIOCTPOCHHOC Ha

Pa3INYHbIX

IUIAHUPYCMBIX YPOBHAX C YUCTOM MHINBHAYAJIbHBIX BO3MOKHOCTEH CTYACHTA,
4) HHTCPAKTHBHOC, CHOCO6CTBYIOHI€€ AKTUBU3aAllMU OACATCIBHOCTH CTYACHTOB
B IIPOLCCCC BBaHMOHeﬁCTBI/IH.

MeTOI[l/I‘IeCKl/Ie YKRa3aHnus nmpenoaaBaTtejaro

[Ipu ocBoeHHMH BCEX pa3nesioB AUCITUIUIMHBI HEOOXOAMMO COYETaHUE BCEX
dbopm ydeOHOH NeATeTbHOCTH: M3yYCHHE JICKIIMOHHOTO MaTepuasa, BBITOJTHCHHE
3aJlaHUi Ha JIaOOPAaTOPHBIX 3aHATHUAX, KaK C UCIOJIb30BAHUEM KOMITbIOTEPA, TaK U

0e3 Hero,

caMoCTOATeNIbHAasg paboTa C PEKOMEHIYyeMOW JuTepaTypoul u

HCIIOJIB30BaHHUC MCTOJNYCCKHUX YKaBaHHﬁ, KOHCYJIbTalluH Hpenoz[aBaTeﬂeﬁ.

12. Y4yeOHO-MeTOAMYECKOE O0eciedeHUe TUCIIMILIMHBI (Y4e0HOr0 Kypca)

12.1. O6s13aTesibHAA TUTEPATYypa

No bubnuorpaduueckoe onucanue Tun (yueOHuK, yueOHOE Kon-Bo
n/n nocobue, yueOHo- B
METOJIMYECKOe mocodue, Ooubmuoreke
MPaKTUKYM, ayJIH0-,
BUJICOTIOCOOUS U JIp.)
TexHosorust u o0opyaoBaHHe
CBapKH IUIABJICHHEM [DJIEKTPOHHBIN
pecype] : mab. mpaktukym / B. IL
CumopoB [u gp.] ; TI'Y ; HUu-T
MamMHocTpoeHuss ; kag. "Csapka, JlaGoparopHbIit
Penosu
1 | o6paboTka MaTepualloOB JaBIEHUEM U IIPAKTUKYM .
" topuii TT'Y
POACTBEHHBIE MpOLECCH" ; Mo pen. B.
II. Cunoposa, K. B. Moropuna. - TT'Y.
- Tonpgartn : TIT'Y, 2017. - 392 c. -
bubnuorp.: c. 379-380. - ISBN 978-5-
8259-1019-2.
KoporkoBa I'. M. DnemeHThI
CHCTEM yIIpaBJICHUS
MAaIIMHOCTPOUTEIHHBIM
o0opyIoBaHHEM [DnexTponHbIi
pecypc] : anekTpoH. yueb. mocodue / I'.
M. Kopotkosa, K. B. Mortopun ; TT'VY ; DNeKTpOHHOE yueOHOe Penosu
2 .
Wu-1 mammHocTpoeHus ; kag. "Cpapka, nocobue topuit TT'Y

o0paboTKka MaTepHalioB JaBJICHUEM U
poacTBeHHbIe mporecch”. - [2-e wm3n.,
ucnp.] ; TT'Y. - Tonpsittu : TI'Y, 2016.
- 142 c. - bubmumorp.: c. 93. - Ilpun.: c.
94-142. - ISBN 978-5-8259-1004-8.
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No bubnuorpaduueckoe onucanue Tun (yueObHuK, yueOHOE Kon-Bo
n/n nocobue, yaeOHo- B
METOAUYECKOE IToCcoOue, ouomoreke
MPAKTUKYM, ayano0-,
BHJICONIOCOOUS U JIP.)
O0opynoBanue M OCHOBBI
TEXHOJIOTUM  CBAapKH  MeTAJ/LIOB
IJIaBJIEHUEM U JAaBJIeHUEM
[OnexTpoHHblld  pecypc] yue0.
nocobue / I'. I'. YepnsimoB [u ap.] ;

3 | mox pen. I'. I'. Uepnsimona, . M. VYyebHoe rmocodue 9BC
[Mammna. - Cankt-IlerepOypr : Jlanb, «JIanb»
2013. - 461 c. : un. - (YueOHUKH 1Tt
By30B. CnemnuanbHasi JUTEeparypa). -

DNeKTpOHHO-OUOIMOTEeUHAsT ~ CHCTEMa
"Jlanp". - ISBN 978-5-8114-1342-3.

12.2. /lonosHATEeIbHAS JIUTEPATYyPa W Y4eOHble MaTepHaJbl (ayauo-,

BH€COII0

coOust u ap.)

dbona HayuHoi oubmmorexku TI'Y:

/a

bubnuorpaduyeckoe onrcanue

Tun (yueOHUK,
yuebHoe mocobue, yueOHo-
METOIUYECKOE IT0CO0HE,
HPaKTHKYM, ayano-,
BUJICONIOCOOUS U . )

Komuuect
BO B
oubnnoreke

YyeOHUuK

50

Mumotun, B. C. VcTouHMKM OUTaHUS
Juist cBapku : y4eO. ans By3oB / B. C.
Mumrotun, M. II. Illagumos, C. M.
[Hanuypos.- I'pup YMO - M.

AWPHUC-TIPECC, 2007. - 379c. : um.-
(Bbiciee oOpasoBanue).- bubmuorp.:
¢.378-379. - ISBN978-5-8112-2741-9.

TexHonoruss U 000pyAOBaHHE CBApPKH
TUTaBJICHUEM nabopaTopHBIH
npaktukym / B. II. Cunopos [u ap.];
TTyY;  xad. «O0opynoBanue
TEXHOJIOTHS CBapOYHOTO
npou3BoACTBa» ; [moxm pen. B. IL
CunopoBa u ap.]. — TI'Y.- TonpsTTH :
TTY, 2007. — 363c.: ui. — bubnuop. B
koHIe 1iaB. — [pwmr.c. 348-359.- ISBN
978-5-8259-0374-3.

JlaGopaTopHblii 180
MPAKTUKYM

COT'JTACOBAHO
Jupextop Hay4dHOI OUOIHOTEKN

«

» 2017r.

MII

(noonucyv)

A.M. Acaesa
(H.0. Pamunus)

22




12.3. Ilepeuennb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOMI
cetu ""UnTepHeT"

3BC «Jlanby : e.lanbook.com
OBC : http://edu.tltsu.ru/sites/site/php.s=122&m=42414

[>nexTponHBIN  pecypc]
http://edu.tltsu.ru/sites/site/php.s=122&m=42414

12.4. IlepeyeHb NPOrPaAaMMHOTI0 O0eCIIeYeHUs

OBC.- Mocksa, 2000.

— peXuM J0CTyIa

Haumenosanmne 11O Koanu PexBu3MTHI 10T0OBOpPa
n/n €CTBO (maTa, HOMep, CPOK
JUIEeH3UH aeicTBUs)
Windows 1398 Beccpounas
OfficeStandart 1398 beccpounas

12.5. Onucanue MarepuaJbHO-TEXHHYECKOW 0a3bl, HEOOXOMUMOM /I
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIHUIVIMHE (MOLYJII0)

HaumenoBanue
000py10BaAHHBIX .
y4eOHBbIX KaOMHETOB, . ~ o
N DaKkTHYECKUI = e =
Jadoparopuid, - 8
ajpec yueOHBIX 4 S
Ne MAacCTepPCKHUX M Ap. Ilepeyens 0CHOBHOTO = g 2
Ka0HHETOB, s = =
n/m 00bEeKTOB J1J151 000opy10BaHHSA o = = T
Jaboparopuii, S = o
NMpoBeAeHU = CI=!
MACTEePCKHUX M Ap. = <z S
NPaKTHYECKUX U 2
1260paTOPHBIX =
3aHATHI
VYuebnas madoparopusi | CBapodyHbIE€ TP-PHI: Bbenopycckas ,16B | 80xB. | 16
JUIS IPOBEIEHUS J1a0 TC-100, TC-150,TC- "

3austrii E101

200, TI-300,TIM-
140, Pycuu, .Ferm-
300, TAM-402;

CB. yCTaHOBKH:
YAI'101, TUP-300,
MITY-4,Y II'T-250,
BCBY-80;

CB. BBIIPSAMHUTENHN:
BCBY-400, 160,
BAI'Y-506;
NuBepropsr: Popcax,
TIG 200P AC/DC,;

JIab. cTenmpr;
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HaumenoBanue

000pyA0BaHHBIX -
YueOHbIX KAOUHETOB, 5 ~ 2
., DaKkTHYECKUI = e =
Jabopartopuii, - 2
aapec y4eOHBIX 2 S
Ne MACTEePCKUX U Jp. IlepeyeHb OCHOBHOIO = g 2
Ka0OMHETOB, s - =
n/n 00beKTOB Il o0opynoBanust . = = T
Jadoparopui, S = oS
npoBeaeHud = Cl=
MAaCTepPCKHUX M Jp. = =z 8
NMPAKTUYECKHUX H 3
J1a00paTOPHBIX =
3aHATHI
Ocnusiorpadsr
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