dbenepanbHOE TOCYAAPCTBEHHOE OI0JPKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»

b1.B.JIB.04.02

(unoexc Oucyuniunb)

PABOYASA NTIPOT'PAMMA JUCHUIT/IMHBI

NCTOYHUKU IIUTAHUSA 51 CBAPKA

110 HallpaBJICHUIO ITOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MYECKOE OBECITEUEHUE
MAHIINHOCTPOUTEJIBHBIX ITPON3BO/ACTB

(KO/1 M HAMEHOBAaHWE HATIPABJICHHS TTOJITOTOBKH, CrielHanbHOCTH B cooTBeTcTBUH ¢ PI'OC BIIO/PT'OC BO)

[MPOEKTMPOBAHUE TEXHOJIOIT MYECKUX ITPOLIECCOB

(HanpaBieHHOCTH (TIPOdUIIB))
dopma 00ydeHHUs:_ OUHAS
I'on vaGopa:_ 2017

PacnpenesieHue 4acoB JUCHMILIMHBI 10 ceMeCTPaM M BUIaM 3aHATHH (110 y4eOHOMY IJIAHY)

Kounuecro 3ET 6
Yacos no PYII
Buasl koHTpOJA B IK3aMeHbI 3aueTnl Kypcosbie Kypcosbie Koutpo.tbHbie
cemecTpax: NMPOEKThI padoThl (Mzaf;::,’:mﬁ
¢opMbI 06yueHus1)
5
NeNe cemecTpoB
1 2 4 5 6 7 8 9 10 11 Hroro
3ET no cemectpam 6 6
Jlekuun 34 34
JlaGopaTopHubie 18 18
IMpakTnyeckue 18 18
KonTakTHas pagora 70 70
Cawm. pabora 110 110
KouTtpoan' 36 36
Hroro 216 216

ToabsiTTH, 2017




Pabouas nporpamma cocraBnena Ha ocHoBanuu @I'OC BITIO/®I'OC BO u y4yeOHOrO mi1aHa HampaBiIeHUs
noarotoBku  (cneunanibHoctu)  15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE  O0ecreyeHue

MAaIIMHOCTPOUTCIIHbHOTI'O ITPOU3BOACTBA
(K00 U HauMeHOBaHUe HANPABNeHUsl NOO20MOsKU, cneyuarvHocmu 6 coomeemcemeuu ¢ @I'OC BI1O/ &I'OC BO)

PeuensupoBanue padoueil nporpaMMsbl AU CUMIIIMHbI:

OtcyrcTBYyeT
YueOHas (pabouas) mporpamma oJ00peHa Ha 3aceiaHuu Kadeapbl
(mpoTokoun 3acemanust Ne OT «__ » 20 r.).
Penensent
(Oondcnocmy, yuenoe 36anue, Cmenets) (noonucy) (U.0. amunus)
« _» 20 1.
Cpok aeiicTBus padoueil NporpaMMbl JMCUMIIMHBI 10 « » 20 1.

Cpox oeticmsusi ymeepoicoennotl PIJ]: ona npoepamm b6axanaspoe — 4 2ooa, ons npoecpamm
mazucmpog — 2 200a, 05l NPOSPAMM CREeYUATUCTO8 — 5 Jiem.

HNudopmanus 00 akryaauszanuu padodeil NporpaMmbl U CHUIIIMHbI:

[IpoTokon 3acenanus kadeapbl No  oT «_ » 20 1.

[IpoTokon 3acenanus kageapbl No  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbl No  oT «_ » 20 1.

[Iporokoun 3acenanus kadeapst No 0T «_ » 20 T
COI'JTACOBAHO

3aBeayromuii kKageapoir  OGOpyIOBAHUE U TEXHOJIOTHU MAIIMHOCTPOUTENLHOTO POU3BOJICTBA
(8vinyckaroujell HanpagieHue (CneyuarbHoCmsy))

«__» 20 T H .1O. Jlorunos
(noonucy) (U.0. Damunus)
YTBEPXAIO
3aBenytouuii kadenpoit  Ceapka, 06paboTKa MATEPUAIIOB JIABICHUEM U POJICTBEHHBIE TIPOLIECCHI
aspabomasuieti PIT/])
«_» 20 T B.B. Enpnio
(noonucy) (A.0. Pamunus)


https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/

CTpyKTypa IMCUMILIMHBI

«MCcTOYHMKHN MUTAHUS JIsA CBApKHU»

HaumenoBanue Cemecrp Koa-Bo Korn-so O0beM yueOHOro Kypca W BUABI Y4EOHBIX MEpONPHITHIH
Kypca U3YYEHUs] 3ET Henenb, B |
ToUCHRC Bcero KonrakTHas pabora CamocrosTensHas padoTa S
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AHHOTALIASA
AUCUMILNIUHBI (Y4e0HOI0 Kypca)
b1.B./1B.04.02 UcTOYHMKH NUTAHUSA IJIs1 CBAPKH

(MHAEKC M HAaMMEHOBAaHUE AWCIUIUINHEI (YyIeOHOr0 Kypca))
1. Heab 1 3a1a4M U3y4YeHUs TUCHUILIMHBI (Y4e0OHOT 0 Kypca)

Lenp — oOecrieunTh HEOOXOAMMBIM YpPOBEHb KOMIIETEHUUU AJI PEIICHUS
npo(ecCHOHaNbHBIX 3a/Jad MO CO3/IaHUI0, BHIOOPY HCTOYHUKOB NUTAHUA U
3 PeKTUBHOM IKCIUTYaTAIIUH.

3amaun:

l.co3nanue Ha OCHOBE Kypca JIEKIUH HHPOPMAIMOHHON 0a3bl 1O
UCTOYHUKAM MUTAHUS JIJISl CBAPKU;

2.rpaMOTHasi  dKCIUTyaTalus
000py1I0BaHUS;

3.0CBOEHHE OCHOBHBIX MPUEMOB POCKTUPOBAHUS UCTOYHUKOB MMUTAHMUS;

4.0CcBOEHHE METOJIOB UCCJIEI0BAHNS UICTOYHUKOB MTUTAHUS JJIsl CBAPKHU.

HOBOIO H I[GﬁCTBYIOH.I@I‘O CBApO4YHOT O

2. MecTo nucuuiinHbl (yueOHOro kypca) B crpykrype OIIOII BO

Hannas pucuumiivHa (yueOHbsli Kypce) oTHocutes K bioky 1 «/lucuunmuaet
(Momynn)» (BapuaTHBHAS 4aCTh, TUCIMILIMHBI 10 BBIOOPY).

JIMCIMIUIMHBI, HA OCBOCHHHM KOTOPBIX 0Oa3zupyercs NaHHAs NUCIMILIMHA —
BBICIIasi MaTeMaTuka, (U3MKa, IIEKTPOTEXHUKA, SJIEKTPOHUKA, HHQPOpMATHKA,
TEXHOJIOTUSI CBAPKU TIJIABJICHUEM.

JuciuIunHbl, yaeOHbIe KYPCHhI, 11 KOTOPBIX HEOOXOIUMBbI 3HAHUSI, YMEHUS,
HaBBIKH, TPHOOPETaEMbIC B pe3yJbTaTe U3yUEHUS NaHHON AUCIUIUIUHBI (Y4eOHOTO
kypca) — «lIpoexTupoBaHUE CBapHBIX KOHCTPYKIUW», «TexHomorus cBapku
IUIaBICHUEM).

3. Ilnanupyemble pe3ybTaThbl O0y4YeHHUS] MO JAUCHUILIMHE (Yy4eOHOMY
KYPCY), COOTHeCEHHble ¢ IUIAHHPYeMbIMH Ppe3yJbTATAMH OCBOCHUA
o0pa3oBaTe/IbHOI MPOrPaMMBbI

dopmupyeMbIe U [Irannpyembie pe3yabTaThl 00yUeHUs
KOHTPOJIUPYEMBIE

KOMIICTCHIIMH

— CHOCOOHOCTh
y4acCTBOBAaTh B
pazpaboTKe MPOEKTOB
U3 eINN
MAITMHOCTPOCHUS,
CpEICTB
TEXHOJIOTHYSCKOTO
OCHAIICHUS,

3HaTh:

-paboTy PHEPrEeTUIECKON CHCTEMbI ACTOYHUK MUTAHMUS -
JyTa» TP BO3MYLICHHUSAX MO TOKY, IJWHE IyI'H H
HaIpsHKEHUIO,

-0 TOCHEOHUX JOCTHKECHHSIX
npoexktupoBanus UII;

-OCHOBbI ~ TEOPUM  CBAPOYHBIX
BBITIPSMUTEIIEH, TEHEPATOPOB;

HAaykKu B o00Jactu

TpaHcpopMaTOpOB,




aBTOMAaTu3alvn u
JUArHOCTHUKHU

MallIMHOCTPOUTCIIbHBIX

MIPOU3BO/ICTB,
TEXHOJIOTUYECKHUX
MIPOLIECCOB UX
W3TOTOBJICHUS U
MOJIEpHU3AINH C
y4eToM
TEXHOJIOTUYECKHUX,
IKCIUTYaTalluUOHHBIX,
ACTETUYECKUX,
AKOHOMUYECKUX,
yIPaBICHYECKUX
napaMeTpoB U
UCITIOJIb30BaHUEM
COBPEMEHHBIX
UH(GOPMAITMOHHBIX
TEXHOJIOTUH U
BBIYHUCIIUTEILHOM
TEXHHUKH, a TAaKKe
BBIOMPATH ITH
CpEeIICTBA U MPOBOIUTH

AUArHOCTUKY 00BEKTOB
MAaIIMHOCTPOUTCIIbHBIX

IIPOU3BOJICTB C
IPUMEHCHHEM

HEOOXOIUMBIX METOIOB

M CPEJICTB aHaJIH3a
(TIK-4)

-OCHOBHBIC MCTOOHWKH, HCO6XOI[I/IMBI€ AJIs1 OITPCACIICHUSA
OKCIINTyaTallMOHHBIX
CBOMCTB HCTOYHUKOB ITUTAaHUS IJIs1 CBAPKU,

YMeTs:

-9KCIIEPUMEHTAIBHO  OMpPEACNsATh PabOTOCIOCOOHOCTh
HMCTOYHUKOB MUTAHUS;
-I10J1b30BaThCSA MeToAaMu
JHEepreTUYecKuXx xapaxkrepuctuk UII;
-OlleHUBaTh A(OPEKTUBHOCTh NPUMEHSEMBIX METOJ/OB
HUCCIeJOBAaHUM;

-BECTU CAMOCTOATENbHYIO JAEATEIbHOCTh B HAIIPABICHUH
M3YUYEHUSI DKCIUTYaTal[MOHHBIX CBOMCTB HCTOYHHKOB
MATAHUS [ CBAPKU;

HUCCIIENOBAHNI

Bnangers:

-npueMaMu 00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX;
-npueMamMu paboThl C U3MEPUTEIHHOM anmapaTypou;
-BECTU CaMOCTOSITEIBbHYIO JICSITEILHOCTh B HAITPABICHUHU
WU3YUYECHUSI DKCIUTYyaTal[MOHHBIX CBOMCTB HCTOYHUKOB
MUATAHUS [ CBAPKHU;

— CIIOCOOHOCTH
y4acTBOBATH B
MIPOBEAECHUU
MpeABaPUTEIBLHOTO
TEXHUKO-
SKOHOMHUYECKOTO
aHaJIM3a MPOEKTHBIX
pacyeToB, pa3zpadoTKe
(Ha ocHOBe
JNEUCTBYIOIINX
HOPMAaTUBHBIX
JIOKYMEHTOB)
MIPOEKTHOM U paboueit
Y AKCIUTyaTallMOHHOMN

3HaTh:

- OCHOBHBI€ METOJIMKH, HEOOXOIUMBIE VISl ONpEICIICHUS
AKCIUTyaTallHOHHBIX CBOMCTB MCTOYHUKOB MHUTAHUS JJIA
CBapKUu;

- (yHKIIMOHAJIBHBIE CXEMbl HCTOYHUKOB IMTUTAHUS;
-MpaBUJIa AKCIUTyaTalluM HWCTOYHMKOB THUTaHUS JJIs
CBapKU;

YMeTs:

- OKCIIEPUMEHTAJIBHO OMPEeATh PabOTOCIIOCOOHOCTh
MCTOYHHUKOB ITUTAHUS,

-  BECTH CaMOCTOSITEIBHYIO  JEATEIHbHOCTh B
HaMpaBJICHUM W3yYCHHUS OKCIUTyaTallMOHHBIX CBOMCTB
WCTOYHUKOB MUTAHUS ISl CBAPKH,

Bnaners:




TEXHUYECKOU
JIOKyMEHTaIUH (B TOM
YHUCJ€ B AJIEKTPOHHOM
BH/JIC)
MaIIMHOCTPOUTENHHBIX
MIPOU3BO/ICTB, UX
CUCTEM U CPEJICTB, B
MEPONPUATHUSIX TIO
KOHTPOJTIO
COOTBETCTBHS
pa3pabaThIBaEMBbIX
IPOEKTOB U
TEXHUYCCKOU
JIOKyMEHTaIINH
JEUCTBYIOLIUM
HOPMAaTHUBHBIM
JIOKyMEHTaM,

o opMIICHUH
3aKOHYCHHBIX
IPOEKTHO-
KOHCTPYKTOPCKUX
pa6ot (I1K-5)

- npuemMaMu 00pabOTKH SKCIEPUMEHTAIbHBIX 1aHHBIX;

- npuemMaMu paboThl ¢ U3MEPUTEIBLHON anmnapaTypou;
METOJlaMH HCHBITAHUS HCTOYHUKOB TIUTAaHUS B
pexXUMax X.X, Harpy3KH, K.3.

TemaTnueckoe cogepkaHue TUCHMILIMHBI (Y4e0OHOT0 Kypca)

Pa3nes, MmoayJsb

IMoapasneu, tema

Monaynsl.

CBoiicTBa IIyTH u
YCTOWYUBOCTh CUCTEMBI
«UCTOYHHK -IyTa

Bsenenue

Tema 1. 1. CBoiicTBa ayru

Tema 1. 2. Cratuyeckas yCTOMYMBOCTh CHUCTEMBI
«HMCTOYHHK - Ayra» Npu BO3MYIIECHUSIX

Mopayne 2. Hcrtounuku | Tema 2.1. OcHOBBI TEOpUH CBAPOYHBIX
MUTaHUS  TIEPEMEHHOTO | TpaHC(HOPMATOPOB
TOKa InI: cBapku: | Tema 2..2. OcHoOBHbIE THIIBI CBAPOYHBIX
CBapOYHbIEC TpaHcHOpPMaTOpOB
TpaHc(HOPMaTOPHI u| Tema 2..3. VYcCTaHOBKM JIsI CBAapKd AJIFOMHUHHUEBBIX
YCTaHOBKH CILJIAaBOB
Monynb 3./ Tema 3..1. OcHOBBl TeOpuH CB BBIIPSIMUTENCH
Ncrounuku MUATAaHUS | OJHOTIOCTOBBIX M MHOTOIOCTOBBIX
IIOCTOSIHHOT'O TOKA: Tema 3.2. OCHOBHBIE THUIIBI CBAPOUYHBIX BHITIPSIMUTENICH
CBapOYHbIC Tema 3.3.0CHOBBI TEOpPHHM CBApPOYHBIX T'E€HEPATOPOB
BBITIPSIMUTEIIH, OJIHOTIOCTOBBIX M1 MHOTOIOCTOBBIX
TE€HEPATOPhI Tema 3.4. CoBpeMEeHHBIE KOHCTPYKIIMU CBAPOYHBIX

TE€HEepPaTOpPOB

Monayne 4. MHBEpTOpHI

Tema 4.1. HBepTOpHl 11 CBapKH Ha IMOCTOSHHOM

6




B CBAPOUYHOMN TEXHUKE

TOKC

Tema 4.2. TexHuka 0€30MaCHOCTM U IpaBUIIA
JKCIUTYyaTalluM UCTOYHUKOB MUTAHUS ISl CBAPKHU

O0mass TpyaoeMkocTh AucHUIIMHBL (yuyeOHoro kypca) — 6 3ET.




4. TexHosornyeckasi KapTa 1no yaeOHOMy Kypcy

«ACcTOYHMKH NUTAHUS JJIA CBApKH»

HaumenoBanue Cemecrp Koa-so Korn-so O0beM yueOHOro Kypca W BUABI Y4EOHBIX MEpONPHITHH
Kypca U3YYEHUs] 3ET Henenb, B |
ToteHne Bcero KonrakTHas pabora CamocrosTensHas paboTa 3
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Jlexmus 1 Jlex1 CBoiicTBa Ayru. PaccMaTpuBaloTca pydHas Ayropas CBapka H ee + - 2 - 4 Jleku | 1 | E309 30 JI0cKa [1,2,]
CTATUYECKHE XapaKTEPUCTHKH TIPH U3MEHEHHUH UIMHBI YTH 1 MapKH e ayJ.
9JIeKTPOIOB. PaccMaTpuBaeTcs cBapKa HEIUIABSIUMCS DIIEKTPOIOM H ee
CTATUYECKHE XapaKTEPUCTHKH JYTH [P U3MEHECHUHU JJTMHbI 1yTU U
3QIIMTHON CPe/bl; CBapKa IUIABSIIUMCS JIEKTPOZOM H €€ CTaTHYeCKUe
XapaKTEePHCTUKH JAYTH NIPU U3MEHEHWH CKOPOCTH ITOJAYH dIIEKTPOLHON
NPOBOJIOKH M 3aLMTHON CPe/bl; CBapKa IO coeM (IIIoca B CTaTHYECKHe
XapaKTepHCTUKU AyrH. [IpuBOaMTCS 0000 IEHHAs CTaTHIeCKast
1 1 XapaKTEePHCTHKA JTYTH.
1- Cawm. u3y4 . Cawm. OdopmiieHne 0TIETOB M0 JIAbOpPaTOPHBIM paboTam, H3y4eHHEe - 1 30 [1-14]
1 4 MaTepHana PeKOMEH/IaIMi PenoJaBaTelis | JICKIHOHHOTO MaTepraia g




JlabGopar.
3aHsaTHE 1

JIa6.31

VccnenoBaHue cBapoqHOro TpaHc(hopMaTopa ¢ CEKLIMOHUPOBAaHHBIMU
obmoTkamu TC-100. M3y4nTh KOHCTPYKIHIO TpaHCHopMaTopa ¢
CEKI[HOHMPOBAaHHBIMKI 0OMOTKaMu. HapucoBaTh 21€KTPOMAarHUTHYIO U
NPUHIUIHAIBHYI0 cxeMbl. CoOpaTh deKkTpudeckyto cxemy. CHATh
BHEIIHIOW BAX u1s 3-X MOJI0KEHUH MepeKrouaTelis Yicia BUTKOB
TpaHcdopmaropa. I[Tocrponts 3aBucumoctu U=f(I). mst 3-X ook eHuit
NepeKIIroyaTess Jyricia BUTKOB TpaHcdopmaropa. Paccuntars KITJT X
TpaHcdopmaropa. (Pabora B Masioi rpymme)

Crrer.

11a0.

E101

14

TpaHc
dbopma
TOPBI,
7.

[3.9,
13]

Jlexuus 2

Jlek.2

YcroitunBocTs cucreMsl M-J1 mpu Bo3MyILEHUX 10 ToKy Jlaercs crnocod
00pa30BaHMsl CUCTEMbI "HCTOYHMK MUTaHUsI-ayra". M3ydyaercs noBeaeHne
CUCTEMBI "MCTOYHUK IMUTAHUS-Ayra" MPH YMEHbIICHHH WIN YBEIUYCHUU
TOKa Jyra. PaccMaTprBaeTcsi BOSMOKHOCTh aBTOMAaTHYECKOT O
BO3BPALICHUS CHCTEMBI B ICXOJJHOE ITOJIOKEHNUE U BPEMsI €€ BO3BPAILICHUS
B TOYKY YCTOWYHMBOIO PaBHOBECHSI.

Jlekiy
ayJ.

E309

30

JI0CKa

[1.9]

JlabGopar.
3aHATHE 2

Jla6.32

W3ydenune cBapouHOro TpaHcGopMaTopa ¢ MAarHUTHBIM IIYHTOM 1.
M3y4uTh KOHCTPYKIHIO TpaHC()opMaTOpa ¢ MATHUTHBIM LITyHTOM.
HapucoBathb 371eKTPOMarHuTHYIO ¥ NPUHLUIHUANBHYIO cxeMbl. CobpaTh
JIeKTpuYecKyto cxemy. CHATh BHelHIO0 BAX 1t 3-X nonoxenuit
MarHMTHOTO LIIyHTa B OKHE MarHUTONPOBO/Aa TpaHC(HOpMATOpa.
[TocrpouTs 3aBucumoct U=f(I). s 3-X nonokeHnit MarHUTHOTO IIyHTa
tpancdopmaTopa. Paccunrats KI1J] X TpancdopmaTopa. (PadoTa B Masoit
rpynrne)

Crer.

11a0.

E101

14

TpaHC
¢dbopma
TOPBI,
7.

[3,9,13]

Jlexunms 3

Jlex.3

VYCToiuMBOCTh CUCTEMBI "HCTOYHMK MUTAHUS- 1yra" HPUBO3MYIICHUH 11O
JUIMHE JTyTH 1 HAMPSDKEHHs ceTH. M3ydaercst moBeaeHUE CHCTEMbI
"HCTOYHUK MUTAHUA-AYyra" MPU YMEHbLICHUN UM YBEIHUYCHUU JTUHbI
JyTH TIPU CBAapKe HEMJIABSIIUMCS | IJIABSIIIUMCS JIEKTPOJaMH.
PaccmaTpuBaeTcst BO3SMOXHOCTh aBTOMAaTH4ECKOTO BO3BPAILCHUS CHCTEMBI
B MCXOZIHOE MOJIOKCHNE M BPEMsI €€ BO3BPALICHHS B TOUKY YCTOIYHBOrO
paBHOBecusi. M3yudaercs nosenenue cucremsl "M-/1" npu yMeHbIICHUN
WM yBEIMYCHUH HANIPSDKEHUS ceTr. PaccMaTpuBaeTcst BO3SMOXKHOCTh
ABTOMAaTH4ECKOT0 BO3BPAILCHHS CHCTEMbI B HCXOIHOE MOJIOKEHUE U
CrocoObl YMEHBLICHHS BIMAHHUS KOJIeOaHHs HATIPSOKCHUS CETH Ha
BEJIMUYMHY TOKA JyTH.

Jlexiy
ayn.

E309

30

JOCKa

[1.9]

JlaGopar.
3aHATHE 3

JIa6.33

Usy4enue cBapo4HOro TpaHcopMaTOpa ¢ MAarHUTHBIM IIYHTOM 2.
Iponomxenue padots JIa632. PaboTa B Manoii rpynme (o 2 4enoBeka).

10

Crer.

120

E101

14

Cs.1p.
71T,

[3.9]

Jlexmusa 4

Jlex.4

OCHOBBI TEOPUH CBApOYHKIX TpaHC(hopMaTopoB Ha mpumepe KOHCTPYKIIUI
CBapOYHOro TpaHc(hopMaTOpa ¢ APOCCENeM H3ydaeTcs IPUHIUI paboThl U
OCHOBHBIE ypaBHEHHUsI paboThl TpaHcopmaTopa B pexxumax XX,
Harpyskd, K3 M3ydaeTcs ynponieHHas cXeMa 3aMeIIeHUs] 1 Ha ee OCHOBE
BBIBOJIUTCS ypaBHeHHUe BHelHeld BAX cBapouHoro Tpancopmaropa ¢
JpocceneM U ypaBHEHHE PeryIHPOBAaHNs BeIMIMHbI TOKA TYTH.

Jlekn
aym.

E309

30

JIOCKa

[2.9]

IIpaktuy.
3aHsaThe 1

IIp.3.1

Ha npumepe cBapo4HOro TpaHc(hOpMaTopa C MOABIKHBIMH 0OMOTKaMH
MPOU3BECTH pacyeT MajeHus HanpsbkeHust AU Ha CBCBapOYHBIX MPOBOAAX
nimHO# L. VI3y4nTs KOHCTPYKIMIO TpaHC(OpMATOpa C MOABIKHBIMU
obMoTKamu. Tpancdopmaropa. (PaboTa HHIMBUIYAIHHO)

Crrerr.

120

E101

14

Cs.T1p.

[2,3,9]

Jlexuus 5

Jlex.5

OCHOBHBIE THITBI CBapOYHBIX TpaHchopmaTopoB [IpuBosTCS Onucanus 5
KOHCTPYKIMI CBAPOYHBIX TPaHC(HOPMATOPOB C Pa3IndHOI HopMoit
BHemHeil BAX u ypaBHenus BHemHNX BAX nis kaxaoit u3

Jlekn
aym.

E309

30

JIOCKa

[2,5]




KOHCTPYKIMH.

[IpaxTuy.
3aHsTHe 2

IIp.3.2

PaccuuTaTh ceueHUe CBapOYHOro Kadessi, HCXOAs U3 JJOYCTUMOH
IUIOTHOCTH TOKa . IIponomkenue pabots I1p.31 Pabora nuHMBHAYyaIBHO.

10

Crrer.

1120
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14

CB.Tp.,

[3.9]

Jlexmusa 6

Jlek.6

YcTaHOBKH Ul CBapKM alIFOMUHUEBBIX CIUIaBOB. PaccmarpuBaroTcst
0co0eHHOCTH cBapKH Al CIUIaBOB B cpee aproHa U yCJIoBUs
BO3HUKHOBEHHUSI IOCTOSIHHOM COCTaBIIAIOILEH TOKA. KOTOpask yXyAllaeT
paboty cBapodHOro TpaHchopmaropa. IIpuBosTCs Crioco0b! yMEHbIICHHS
BEJIMUUHBI TIOCTOSHHONW COCTaBJISAIOIIEH TOKA.

Jlexiy
ay.

E309

30

JIOCKa

[112181
12]

JlabGopar.
3aHsTHe 4

J1a6.34

HccnenoBanue ucrounuka nuranus YAI'Y 101. 1. Uzyuurs
KOHCTPYKIHIO ¥ IPUHIUITHAIBHYIO CXEMY UCTOYHUKA ITUTAHUS C
CHHYCOHAAIBHOM (opmoii Toka Y/II'Y-101. HapucoBath ynpoIneHHy0
npuHIKIHanbHyo cxemy UII, ee pynkunonansuyio cxemy. [IpoBectu
9KCIIEPUMEHTHI B pexxumax XX, Harpysku, K3. 3anucarts nokazanus
npubOpoB 10 NepBUYHON U BTopHYHO 1enu MII. M3mepenns Toka u
HaMNpsHKEHUS BBIMOIHUTD AJIs 3 -X 3HAYEHUH TOKa OOMOTKH
noaMaranuuBanus. Iloctponts 3aBucumoctn U=f(1) ans BTOpnuHOit
croponsl. Paccuntan KIIJ UIT. 1 X. CHATH oCLMIIOrpaMMBI TOKA.
Crenarb BbIBOJIbI.

Crrer.

120

E101

14

Vcrano
BKU U1
cB.Al.
4 .

[2,3,9]

Jlexuusa 7

Jlek.7

YcTaHOBKH JUIst cBapku Al CIIaBOB B 3aIIMTHOM cpesie. PaccMoTpeHsl
NPUHIUNNATIBHBIE CXEMBI YCTAHOBOK 71 cBapku Al CIsIaBOB TOKOM
CHHYCOMJANBbHON (POPMBI U TOKOM IPAMOYTOJbHON (OPMBI.

Jlekiy
ayJ.

E309

30

JOCKa

[113151
8,12]

JlaGopar.
3aHITHE 5

J1a6.35

HWccnenosanue ucroununka nutanust YAI'Y 101. 2. M3y4nTh KOHCTPYKIHIO
1 IPHHIUIHAIBHYIO CXEMY HCTOUHHKA IIMTAaHUS C CHHYCOMIAJIbH O
(dopmoii Toka YAI'Y-101. HapricoBaTh ynpoLeHHYIO MPUHLIUITHAIBHYIO
cxemy UII, ee pyHkumOHaNbHYIO cxeMy. [IpoBecTH 3KCIIEpUMEHTHI B
pexumax XX, Harpysku, K3. 3anucarbs nokaszaHus npudopos 1no
nepBUYHON U BTOpruuHOM 1enu UII. M3mepenus Toka 1 HanpsHKeHUs
BBIIOJHUTH 11 3-X 3HAYCHUI TOKa 0OMOTKH MOAMArHHYHBAHUSL.
Toctpouts 3aBucumoctun U=f(I) nus BropudHOl cTOpoHbl. Paccunran
KIT UIT. u X. CHate ocumiorpammMsl Toka. Crenarte BoiBoabl. (Pabora B
MaJIOii rpymnme)

15

Crer.

1120

E101

14

VYcrano
BKH IS
CBapKH.
Al.

4 1.

[2.9]

Jlexmusa 8

Jlex.8

OCHOBBI TEOPUH OTHOIOCTOBBIX CBAPOUHBIX BRIIpAMHUTENICH. OCHOBBI
TEOPHHU CBAPOYHBIX BBIIPSIMHUTENEH PacCMOTPEHBI Ha IIpUMepe
BBINPAMUTENS , cOOpaHHOro Ha 6aze 3-x daszHoro Tpanchopmaropa, 3-x
(azHOTro Ipoccelis. BEIIPIMUTEIBHOIO MOCTa Ha AUOAAX H BO3AYIIHOIO
apoccens. PaccMoTpeHa ynponieHHas cXeMa 3aMelIeHUs] Hd OCHOBAHHU
KOTOPOM BBIBEJICHO YpaBHEHHUE BHECIIHEH Bax.

Jlexiy
aym.

E309

30

JOCKa

[112171
8,12]

Jlabopar.
3aHATHE 6

JIa6.36

Hccnenoanue ucrounuka nutanust TUP-300. 1. 3y4uTh KOHCTPYKIHIO
1 MIPHHINIHAIBHYIO CXeMY HCTOYHHKA ITUTAHUS C IPSIMOYTOIBHOM
(dopmoii Toka TUP-300. HaprcoBaTh yIPOILIEHHYIO IPHHIUITHATBHYIO
cxemy UII, ee pyHKIIHOHANBEHYIO cXeMy. [IpoBecTH SKCIIEpUMEHTEI B
pexuMax XX, Harpyskd, K3. 3anucats moxazaHus IpubopoB 1o
TepBUYHON U BTOpuuHOM 1enu UII. 3smMepenns Toka 1 HampsHKeHUs
BBIIOIHUTH UL 3-X 3HAYEHUH TOKa 0OMOTKH IOAMAarHIYHBAHUS IPOCCEIIS
HacsieHus. [ToctpouTts 3aBucumoct U=1(I) 11 BTOPHYHO CTOPOHBI.
Paccuntap KITJI UII. u X (pabota B Masnoii rpynmne). CHATh
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14

VYcrano
BKH TSI
CBapKH.
Al.

4 .

[2.9]
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ocuuiutorpammsl Toka. Cuenatb BbiBoabl. (PaboTa B Masoii rpymre)

Jlexmus

Jlex.9

OCHOBBI TEOPHH MHOT'OITOCTOBBIX CBAPOUHBIX BBIIPSIMUTEICH.
PaccMorpens! Bonpock! popMupoBanus BHenHeld BAX B cBapo4HbIX
BBIIPSIMHUTEISIX, BBITYCKaeMbIX B Poccnn 1 3a pyOekoM ¢ KECTKUMU
HemtHuMu BAX. IIpuBoznsitest ypaBHeHus BHeIIHUX BAX 1 crioco6s!
pEeryJMpoBaHUs TOKa JIyr'l

Jlexiy
ay.

E309

30

JIOCKa

[1,2,7]

JlabGopar.
3aHsTHE 7

J1a6.37

WccnenoBanue ncrounnka nuranust TUP-300. 2. [Ipogomkenue 1a6.39.
Pabota MansIMu rpynnaMu.

15

Crrer.
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14

YcTaHoBK
st cB. Al
4 mur.

[2.9]

10

Jlexmua 10

Jlex.10

OCHOBHBIE THITbI CBAPOUYHBIX BbIIpAMUTENEH. [laeTcs onvcaHue
KOHCTPYKIMH ¥ IPUHIMITHAIBHBIX CXEM CBAPOYHBIX BBITPIMUTEINEH C
nangatommu BAX Beimyckaembix B Poccuu u 3a py6exom.. [Ipuonsres
ypaBHeHust BHemHuX BAX. M3ydaroTcs ciocoObl peryMpoBaHus TOKa
JyTu

Jlekiy
ayJ.

E309

30

JI0CKa

[1,2,7,
12]

10

ITpakTuu.
3aHaTHE 3

Ip..3.3

[Tocrpoenne BHemHel BAX nCTOYHUKOB nepeMeHHoro Toka tuna Y /1I'-
101 u TUP-300 2-51 ciocobamu (110 pe3ysbTaTaM OMpeeieH s
HanpspkeHust XX 1 10 Teop. TAHHBIM. )

Crer.

1120

E101

14

YcraHoBk
st cB. Al

[2.7]

11

Jlexmusg 11

Jlek.11

OCHOBHBIE THITBI CBapOYHBIX BblﬂpﬂMMTeJ’leﬁ C KECTKUMH BHCUIHUMHU
BAX. JlaeTrcs onucanue KOHCTPYKIMI U NPHHIUNUATIEHBIX CXEM
CBapOYHBIX BBIIpAMUTENEH ¢ sxectkuMu BAX Bbimyckaembix B Poccun n
3a pyoexoM.. [IpuBoxstcs ypaBHenust BHemHux BAX. M3yuatores
CIOCOOBI PEryJIMPOBaHuUsI TOKA TYTH

Jlekiy
ayn.

E309

30

JOCKa

[1,2,7,
12]

11

IIpaktuy.
3aHsaTue 4

JIa6.3

Tocrpoenne BHemHeld BAX nctounukoB nepeMenHoro toka tuna Y I'-
101 u TUP-300 2-51 crioco6amu (110 pe3ysIbTaTaM OMpPEeAeICHHs
HanpsbkeHus XX U 1o Teop. TaHHbIM. ) [Iponoiskenune padotst [1p.33.
PaboTta nHIMBHIYaIBHO.
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Cs.
BBIIPSIMHT
61T

[2.7]

12

Jlexmmsa 12

Jlek.12

OCHOBBI TEOPHH CBAPOYHBIX I'e€HEPATOPOB (OAHOMOCTOBBIX). Ha npumepe
KOHCTPYKIIHH CBaPOYHOT'0 TeHEepaTopa ¢ CaMOBO30YKICHHEM H3y4aloTCs
BOIPOCHI TEOPHH CBAPOYHOI'O FEHEPATOPa C MaJAI0IUMH BHEITHUMU
BAX. Nzyuarorcst ycnoBusi popmupoBanusi BHemHed BAX

Jlexiy
aym.

E309

30

JOCKa

[1.2]

12

JlaGopar.
3aHATHE 8

JIa6.3
18

HccnenoBanue cBapodnoro Bempsamutenss BCBY-400. 1. Usyuuts
KOHCTPYKIIMIO U IPHHIUNHUATIFHYIO CXEMY CBAPOYHOTO BBHIIPAMUTEIS
BCBY-400. HapucoBaTh ynpouieHHY0 IpHHLIMNUanbHyto cxemy UII, ee
(byHKIMOHANBHYIO cxeMy. [IpoBecTH 3KCIIEpUMEHTHI B pexxumax XX,
Harpy3kH, K3. 3anucars noxkasanust npuOOpOB O MEPBUYHON 1
BropuuHo# nenu MUI1. I3mepeHus Toka 1 HanpsHKeHHs: BBITOJIHUTD 11 3 -
X TIOJIOJKEHHH) TOKA yIPaBJIeHUs THpUCcTOpaMH. [10CTpOUTH 3aBHCHMOCTH
U=f(I) nns Bropuunoii croponsl. Paccunrtars KITJ] UIT u X. Cusath
OCLIJLIOrPaMMy CBapOYHOr0 ToKa. PaccunTaTs K02 PUIUEHT My Ibcauu
BBINPSMJICHHOTO TOKa (paboTa B MaJIoi rpymnme).

Crer.
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E101

14

Cs.
BBIIPSIMHUT
61T

[2.7]

13

Jlexmusa 13

Jlek.13

OCHOBBI TEOPUH CBAPOYHEIX IT'€HEPaTOPOB (MHOTOIIOCTOBBIX). Ha mpumepe
KOHCTDPYKIIHH CBapOYHOT 0 TeHEepaTopa ¢ He3aBHCHMOH 00MOTKOM
BO30YXIECHHSI U3Y4alOTCs BOIIPOCH TEOPHH CBAPOYHOTO FeHEpaTopa ¢
JKeCTKUMH BHeHMMHU BAX. M3yuatotces ycnoBust GOpMHpPOBaHUS
BHenHeit BAX ¥ cmoco0Bl peryMpoBaHusi TOKa TyTH

Jlekr
aym.

E309

30

JIOCKa

[1,2,7]

13

Jlabopar.
3aHsTHe 9

J1a6.3

Hccnenoanue ceapouHoro Beimpsimutenst BCBY-400. 2. TIponomkenne
paboTtel 126312. PabGoTa B MasbIX rpymmax.
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5. Kpurepuu 1 HOPMBI TEKYIIET0 KOHTPOJISI M POMEKYTOYHOM aTTeCTAlMU

HanmenoBanus Tumbl yaeOHBIX KommuecTBo YcnoBus gomycka Kputepun 1 HOpMBI OIICHKH
y4eOHBIX MEPOIPUATUI OasoB
MEPOIPHUITUI
JlaboparopHbie paOOTHI: 10 Brinonnenue 100% | 8 OanoB 3a BbITIONIHEHUE U OGOPMIICHHUE
JIaGopatopnsie | 1a631-12633 7abopaTopHBIX pabOT | Kaxk10i 1abopaTopHON pabOTHI
3aHATHA 26aina 3a onpenenenue Ky
JlaGopatopHbie paOOTHI: 15 Brinonnenue 100% | 10 6ayoB 3a BBITIOTHEHUE U OQOopMIICHHE
JIa634 —1a639 7abopaTopHBIX pabOT | Kaxk10i 1abopaTopHOH PabOTHI
20amna 3a onpezaenenue Ky
3 Oasa 3a HanMcaHue ypaBHeHnit BAX
IIpaktnueckue | [Ipaxkrnyeckue 3aHATHA 10 Brimonnenue 100% | 10 GanyoB 3a BBIMOJIHEHHE U OPOpPMIICHUE
3aHSITHS IIp.3 1- [Ip.3 8 IPAKTUYECKUX pabOT | KaxkJoi paboThI
[IpakTrueckue 3aHATHS 3) Brimonnenue 100% | 5 6an10B 3a BBIMOJTHEHUE PAOOTHI
IIp.39 MPaKTUYECKUX paboT
TectupoBanue JlaGopatopHbie 1 100 Brimonnenue 3 | 10 3a maGopatopHyto padboTy
OPaKTUYECKUE PabOTHI (100%) 71a0.pad
Brimonnenue 6 | 15 3a maGopatopHyto padboTy
1a6.pad
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dopma npoBeeHus

VYcnoBus nomycka

Kpurepru 1 HOpMBI OLICHKH

IIPOMEKYTOYHOHN
aTTeCTalUU
DK3aMeH B bopme 100% BBITTOTHEHHBIX «OTIIAYHOY 100% - nmnpaBwiIbHBIE OTBETHI Ha
TECTUPOBAHMUS 7ab. W MPaKTUYECKUX BOTIPOCHI
paboTt
100% BBIMOTHEHHBIX «XOPpOILIO» 80% - npaBUIIbHBIE OTBETHI HA BOIIPOCHI
7ab. W MPaKTUYECKUX
paboT
70% BBINIOJIHEHHBIX «ynosnerBoputenb | 60% - mpaBUIIbHBIE OTBETHI HA BOTIPOCHI
1ab. W MPAKTUYECKUX HO»
paboT
0%  BBIMOJIHEHHBIX «Heynosiersopute | Menee 30% - mpaBUJIbHBIE OTBETHI.
na0. M  NPaKTUYECKHUX JTBHO»
paboT
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6. baHk TecTOBBIX 3a/IaHUI U PErJIAMEHT NPOBeJIeHUA TECTUPOBAHUH

6.1. bank TecTOBBIX 3aJaHUH VI IPOBE/ICHUS TECTHPOBAHUM

HazBanue 6anka TectoBbix | Kon-Bo 3amanuii Pa3zpabotunku
3a1aHuI B OaHKe
TECTOBBIX
3aJjaHUN
HcTtoyHnku nutanusa s 200 Kopotkosa I M.
CBApKHU

6.2. PeriameHT npoBeieHUSI TECTUPOBAHMI

HazBanue Oanka | Kon-so | Homepa u HaumeHnoBanus pasznenos tecta | Kon- | Bpems nHa
TECTOBBIX 3aJ/lTaHHUHN | 3aJIaHHUH, BO TECTUPOB
MPETbABI 3aJaH | aHue,
SICMBbIX HH B MMHH.
CTYIECHTY pasze
JIc
Nctounuku 10 Moayns 1. CgoiictBa nayru  u | 38 |45 mun
NATAHUS IS YCTOMYUBOCTB cucteMbl M-/]
CBapKHU Mopynb 2. UCTOYHUKH TUTaHUS 56
IIEPEMEHHOI0 TOKA JUJIsl CBAPKHU:
CBapoyHbIe TpaHCHOPMATOPHI U
YCTaHOBKH
Monaynb 4. UcTOYHUKH TUTaHUS 68
IIOCTOSIHHOT'O TOKa: CBAPOYHbBIE
BBINIPSIMUTEIIN, T€HEPATOPBI
Monynb 4. UHBepTOPHI JIJIs1 CBapKU 38

Ha ITOCTOAHHOM TOKC
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7. Kpurepuu 1 HOPMBI OLICHKH KYPCOBBIX padoT (IIPOECKTOB)

KypcoBbie paboThl HE TPEayCMOTPEHBI

8. IlpuMepHasi TeMaTMKa NHUCbBMEHHbIX PpPadoT (KYpPcOBBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYeTHO-TPapuIecKux u aAp.)

9. Bonmpocsl K 3aueTy

Ne Bomnpocsr
/1

1 | YcnoBus yCTOWYMBOCTH CUCTEMBI «MUCTOYHUK MUTAHUS - AyTa» MPH BO3MYIIEHUU TIO
JUTUHE JTyTU

2 | YcioBus yCTOMYUBOCTH CUCTEMBI «MCTOYHUK MTUTAHUS - TyTra» MPU BOSMYIICHHH IO
HaIpPsHKEHUIO

3 | YcinoBusS YCTOWYMBOCTH CHCTEMBI «ACTOYHUK ITUTAHUS - JYTa» MPH BO3MYIIICHUH TI0
TOKY

4 | CBapouHblii TpaHchopMaTop C YBEJIMYEHHBIMH TIOTOKAaMHU paccessHus (c
MOJBWXHBIMU  0OMOTKamu). KoHCTpykiusi. YpaBHEHHE BHEUTHEH BOJIbTaMIIEPHOU
XapaKTEPUCTHKN CBAPOYHOTO TpaHchopmaTopa.

5 | PexxuMsbl paboThl CBapOYHOTO TpaHChOpMaTOpa: X.X., Harpy3Ka, K.3.

6 | Capounsni TpaHchopmaTop C YBEIWYCHHBIMH TIOTOKaMHU paccesHus (¢
MarHUTHBIMU ITyHTam#). KOHCTpykmusi. YpaBHEHHE  BHEIIHEH BOJIbTaMIEPHON
XapaKTEePUCTHKHU CBApOYHOTo TpaHchopmaropa

7 | Capounslii TpaHchopmaTop C YBEIWYCHHBIMH TIOTOKaMH paccesHus (¢
3JIEKTPOMAarHUTHBIMU myHTtamu). KoHCTpykums. YpaBHEHHE BHEIIHEN
BOJIbTAMIIEPHON XapaKTEPUCTUKH CBAPOYHOTO TpaHChopMaTopa.

8 Cnoco6bl hopMUPOBaHKS BHEIIHUX BOJIbTAMIIEPHBIX XapaKTEPUCTHUK.

9 | TpeboBaHusi TeXHUKHU OE30MACHOCTH MPU pabOTEe UCTOYHUKOB MUTAHUS JJIs CBAPKH.

10 | YopomienHass cxeMa 3aMeEIIeHHs CBapo4yHOro TpaHcpopmatopa. OCHOBHBIE
ypaBHEHUSI.

11 | Cratuueckue BOJbTAMIIEPHBIE XapPAKTEPUCTUKHU IYI MPU CBApKE IUIABALIUMCS H
HEIUIaBSIINMCS JIEKTPOIOM

12 | CnocoObl (GopMUPOBaHUS BHEIIHUX BOJIbTAMIIEPHBIX XapaKTEPUCTUK CBAPOYHOTO
TpaHcopmaropa

13 | OcoGeHHOCTH AYTU MPH CBApKe IMJIABSIIUMCS dJIEKTPOIOM

14 | CBapouHble BHIIPSAMUTENH C MaJAIOLNUMU BHEIIHUMHU BOJIbTAMIIEPHBIMHU XapaKTepH-
ctukamMu. OCHOBHBIE ypaBHEeHHUS. Pexumbl paboThI.

15 | CBapouHbIe BBIIPSMUTENN C JKECTKMMH BHEIIHHMMH BOJIbTAMIEPHBIMH XapaKTepH-
ctukamMu. OCHOBHBIE ypaBHEeHHUS. Pexumbl paboThI.

16 | YHuBepcanbHble cBapouHble BbIIpsMUTeTH. OCHOBHBIE ypaBHEHUS. PeXuMbI
paloThI.

17 | YopoiieHHas cxema 3aMelIeHHs] CBApOYHOTO BBIIPsIMUTENs. OCHOBHBIE YpaBHEHUS

18 | dyHkIMOHANBHAS CXEMa CBAPOYHOTO BBIMPSIMHUTENS C JKECTKUMH BHEITHHUMH
BOJIBTAMIIEPHBIMU XapaKTEPUCTUKAMMU.

19 | dyakiMoOHANBHAS CXeMa CBAapOYHOTO BBIIPSIMHUTENS C MAJAIOIIMMH BHEUTHUMU

BOJIbTAMIICPHBIMU XapaKTCPHUCTUKAMMU.
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20

Ponb APOCCCIId B LCIU ITOCTOSAHHOTO TOKAa CBAPOYHOI'O BBIIIPAMUTECIIA.

21 | MHOTOMOCTOBBIE CBApOUYHBIE BRIIpsMHUTEIH. OCHOBHBIEC ypaBHEeHUs. Cxema.

22 | CnocoObl HaYaJIBHOTO BO30YKIEHUS CBAPOYHOU JyTH.

23 | CBapouHbIii TEHEPAaTOp C KECTKON BHEIIHEH BOJBTAMIICPHOW XapaKTEPHCTHKOM.
OcHoBHbIe ypaBHeHuUs. Cxema reHepaTopa.

24 | CBapoyHbIi reHepaTop C MaJAoUIe BHEUIHEH BOJIBTAMIEPHONW XapaKTePUCTHKOM.
OcHoBHBIE ypaBHeHuUs. Cxema reHepaTopa.

25 DcobeHHOCTh pabOTHl MHOTOIIOCTOBOTO CBAPOYHOTO BBIITPSIMUTEIIS.

26 | CocTaBUTh TEXHHUYECKYIO XapaKTepUCTUKY cBapouyHoro MUII.

27 | CnocoObl HAYaTBHOTO BO3OYKIEHHUS CBAPOYHOM JIyTH.

28 | YHuBepcanbHble cBapouyHble reHepaTopbl. OcHOBHble ypaBHeHHs. (Cxema
reHepaTopa.

29 | Cnoco0® ¢opmMupoBaHHs TMAAAONICH BHENIHEHW BOJILTAMIIEPHON XapaKTepUCTHKU
CBAapOYHOI0 reHepaTopa

30 | Cnoco® ¢opmupoBaHHS KECTKOM BHENIHEH BOJIBTAMIIEPHON XapaKTepUCTHUKU
CBapOYHOI0 reHepaTopa

31 | YcnoBus BeIOOpa ceYeHHE CBAPOYHOTO Kabes.

32 | ®upmel, BBITYCKAIOIINE HCTOYHUKY TUTaHus B Poccuu u 3a pyoeskom

33 | MHBepTOpHI MOCTOSTHHOTO TOKa. DyHKIIMOHABHAS cxeMa. [IpuHIHIT paboTHI.

34 | Onpenenenue K.II.Jl. WCTOYHWKA TUTAHUS TIEPEMEHHOTO TOKa, KOX(QQHIMEeHTa
TpaHc(hopMaIK cBapouHOro TpaHchOopMaTopa, KPaTHOCTh PETYIUPOBAHUSI TOKA.

35 | Onpeneneaue KodPUIIMEHTA MyAbCAIUA CBAPOYHOTO BHIIpAMUTENSA. BimsHMe
MyJIbCAIlMU CBAPOYHOTO TOKA Ha Mpolecc GOpMUPOBaHUS I1IBA.

36 | OcobeHHOCTH PabOTHI MHBEPTOPA MIJISI CBAPKH.

37 | TpeboBanusi mokapHO O€30MacHOCTH TPH PAdOTE HCTOYHWKOB IHUTAHHS IS
CBapKu

38 | Opranu3zarus cBapounoro nocta ais PJIC.

39 | lns KakuX CIUIaBOB PEKOMEHIYETCS UCIOJIb30BaTh YTy HOCTOSHHBIN TOK?

40 | [ns KakuX CIUIABOB PEKOMEHAYETCS UCIIOIb30BaTh Iyr'y NEPEMEHHBII TOK?

41 | OcoO6eHHOCTh UICTOYHUKOB MUTAHUS JJIs1 CBAPKHU aTFOMUHUEBBIX CILIABOB.

42 | OcoOEHHOCTh CBApOYHBIX BBITIPSIMUTEICH IS PE3KHU.

43 | UcTOYHUKH TUTAHUS Ui CBAPKH UMITYJBCHOM TYroi HETUIaBSIIIUMCS SJIEKTPOIOM.
OcHoBHbIE ypaBHEeHUs. Cxema.

44 | cTOYHUKHM TMHUTaHUS JUIS CBapKH 3-X (pasHOW Iyroil HEmIaBAUIMMCS 3JIEKTPOJOM.
OcHoBHbIE ypaBHEeHHs. Cxema.

45 | OcoOeHHOCTh UCTOYHHMKOB MUTAHUS JUISI CBAPKHU CXKATOM TYroil Ha MOCTOSHHOM H
NIEPEMEHHOM TOKe. CXEMBI.

46 | bezomacHas 3KCIITyaTalysi HCTOYHUKOB IUTAHUS CBAPOYHOM JIyTH.
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10. PoHa OULEHOYHBIX CPEACTB /S NPOBeJAeHHUS IPOMEKYTOYHOM
aTrecTaluy 00y4aroIUXCH M0 JUCHUIIHHE
10.1. ITacnopT (poHIa OLEHOYHBIX CPEICTB

Kon
Ne KonTposmmpyembie pa3aeibl KOHTPOJIUPYeMOii HaumenoBanue
n/n (TeMbl) AMCUUINIMHBI KOMIIEeTeHI MU (M1 OIICHOYHOT'0 CPeJCTBA 2
ee YacTH)
1 Croi OTtuyeT o
BOHUCTBa Ayiu [1K-4 71a60paTOPHBIM
YCTOWYUBOCTBH cucTembl M-/]
paboTam (BBIBOJIbI)
2 | ICTOYHMKY TTUTaHUS Ortuer o
IIEPEMEHHOI'0 TOKA JUIS 71a60paTOPHBIM
CBApKHU: CBAPOYHBIE [1K-4, TIK-5 paboTtam
TpaHcPOpMaTopbl U
YCTaHOBKH
3 OtueT 1o
HMcToyHMKy nUuTaHus
71a060paTOPHBIM
IMOCTOSIHHOI'O TOKa: [1K-5, TIK-4 paboTam
CBApOYHBIE BBIIPSIMUTEIH,
T'e€HEePaToOpPhbI
4 Oruer 1o
HNuBepTops! A1 CBapKu HA TK-5 J1a6OPATOPHBIM
IMOCTOSHHOM TOKE pa6oram

10.2. TunoBble KOHTPOJIbHBIE 32IaHUS WJIH MHbIE MATEPUAJIbI, HE0OXOAUMbIe
JJISl OLEHKU 3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONBITA IeATeJbHOCTH,
XapaKTepUu3ylIInX 3Tanbl GopMHUPOBaHNS KOMIIETEHIIUI B pouecce
0CBOEHHA 00pa30BaTeJIbHOM MPOrPaMMbI

10.2.1. KoMILUIEKT OTYETOB M0 JIA00pPaTOPHBIM PadoTaM /Uil OLlEeHKU 3HAHMI,
YMeHUii, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH PadoThI

Tema. UcTOYHUKH MUTAHUSA IEPEMEHHOT0 TOKA /ISl CBAPKH: CBAPOYHbIe
TpaHcopMaTopsbl.

JIa6.pab.1-HccnenoBanre cBapoYHOTO TpaHC(hHOpPMATOpa C CEKIIMOHUPOBAHHBIMU
oomotkamu TC-100.

JIa6.pa6.2,3- N3yuenue cBapodHOTO TpaHCHOpMATOpPa C MATHUTHBIM IITYHTOM.
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Tema. UCTOYHHKY NUTAHUA NEPEMEHHOI0 TOKA JIJIsi CBAPKH: CBAPOYHbIE
YCTAHOBKH.

JIa6.pa6.4,5-UccnenoBanue ucrounnka mutanus Y'Y 101 (1,2)
JIa6.pab6.6,7-UccnenoBanue ucrounnka nutanus THP-300 ( 1,2)

Tema. UCTOYHMKH MATAHUSA MOCTOSIHHOTO TOKA: CBAPOYHbIE BHINPSIMUTEIN
JIa6.pa6.8,9-Uccnenosanue ceapounoro Beimpsmutess BCBY-400 (1,2)
JIa6.pa6.8,9-MccnenoBanue cBapounoro Beimpsmutens BJ1Y-506(1,2) mo Beidopy

Kpurtepuu oueHku:

- OLICHKA « OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €CIIU BBINOJIHEHA J1a0. U
npakTuieckue pad., 0hOpMIIEHBI OTYETHI U CAEJIaHbl BBIBOJIBI IO PE3YNIbTATAM
uccnegoanuid 111, 100% npaBuibHbIE OTBETHI HA BOIPOCHI;

- OLIEHKA «XOPOIIO0» BBICTABIISETCS CTY/ICHTY, €CJIM BBITIOJIHEHBI J1a0. U
npakTuyeckue pad., 0pOpMIIEHBI OTYETHI U ClIENIaHbl BBIBOJBI 110 PE3yJbTaTaM
uccnegoanuii 111, 80% npaBuibHbIE OTBETHI HA BOIIPOCHIL;

- OLICHKA «YJIOBJIETBOPUTEIHLHOY BBICTABISIETCA CTYICHTY, €CJId BbITOHEHBI 70%
na6. u mpaktuueckue pad., 60% npaBUIIbHBIC OTBETHI HA BOMPOCHI;

- OLICHKA «HEYJIOBJIETBOPUTEIHLHOY BBHICTABIISIETCS CTYICHTY, €Clid BbIoJIHEHbI 0%
na6. u npaktuyeckue paod., 30% npaBuIIbHBIE OTBETHI Ha BOIIPOCHI;

11. O0pa3oBaTeibHbIe TEXHOJOTUM U METOANYECKHE YKA3ZAHHUS MO OCBOCHHIO
AUCHUILINHBI (Y4eOHOro Kypca)

IIpu peanuzaunu AUCHUIUIMHBI TPUMEHSIOTCS CIEAYIOIINE TEXHOJIOTHUH:

1) TpamuimoHHBIE, OCHOBAaHHbIE Ha JIEKIIMOHHO-1a00pPaTOPHO-3aYETHON
dbopme oOyueHwus,

2) MOAyJldbHOE OOydYeHHE, OpraHHu3alus KOTOPOr0 IOCTpOeHAa Ha OCHOBE
HE3aBUCHUMBIX YYE€OHBIX MOJYyJEH C Y4YeTOM HHIWBHUIYAIbHBIX BO3MOMXKHOCTEMH
CTYJICHTOB;

3) mubdepenuupoBaHHOE O00y4YeHHE, TIOCTPOCHHOE HA  Pa3IUYHBIX
IJIAHUPYEMBIX YPOBHSX C YY€TOM UHJIUBUIYAIbHBIX BO3MOXKHOCTEH CTYJICHTA;

4) MHTEPaKTUBHOE, CIIOCOOCTBYIOIIEE AKTUBU3AINH JEATEIHLHOCTA CTYEHTOB
B MPOLIECCE B3aUMOACHCTBUA.

MeToanuyeckue yka3aHHus NMPeNnoaaBaTe 0

[Tpu ocBOoeHMH BCEX pa3iesioB AUCITUIUIMHBI HEOOXOIUMO COYETAaHHE BCEX
dbopM yueOHOU NeATeTbHOCTH: W3yUeHHE JICKIIMOHHOTO MaTepuaia, BHITIOJHCHHE
3a/1aHUM Ha JJa0OPATOPHBIX 3aHATHUSIX, KAK C UCIOIb30BAHUEM KOMIIBIOTEpA, TaK U
0e3 Hero, caMocTosiTelbHasi paboTa C PEKOMEHIAYyeMOW IJuTepatypol u
HCMOJIb30BAHME METOIMYECKUX YKA3aHUM, KOHCYJIbTAlMU MPETIOAaBATEIICH.
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12. Y4yeOHO-MeTOAMYECKOE OOecIieYeHre JUCHHMILINHBI (Y4eOHOro Kypca)

12.1. Ob6s13aTesibHas JIMTEpaTypa

Ne
n/n

bubmmorpaduueckoe onucanue

Tun (yaeOHHK, yueOHOE
nocobue, yue6HO-
METOJUYECKOE ITocodue,
MPAKTHKYM, ayJIu0-,
BHJICOTIOCOOUS U JIp.)

Koi-Bo
B
ouobmmoTeke

TexHosiorus u o0opynoBanme
CBApKH IUIaBJIeHHeM [DIJIEKTPOHHBII
pecypc] : nmab. mpaktukym / B. IL
CupopoB [u ap.] ; TI'Y ; HUu-r
MamuHocTpoenust ; kad. "Caapka,
00paboTka MarepuasoB JaBICHHEM U
POACTBEHHBIE MpoIecchl" ; oA pead. B.
I1. Cunoposa, K. B. Moropuna. - TT'Y.
- Tomegrmn : TI'Y, 2017. - 392 c. -
bubmworp.: ¢. 379-380. - ISBN 978-5-
8259-1019-2.

JlabopaTopHbIi NPAaKTUKYM

Penosuropuit
Ty

KoporkoBa I'. M. DneMmeHTHI cuCTEM
YOpaBJICHUS  MAIIMHOCTPOUTEIbHBIM
000pyI0BaHUEM [DneKTpOHHBIN
pecypc] : anekTpoH. yueb. mocodue / I
M. KopoTtkosa, K. B. Motopun ; TT'VY ;
Wu-T MamunocTpoenus ; kad. "Cpapka,
00paboTka MaTepuaioB JaBIICHUEM H
poJCTBeHHBIE TIporiecchl”. - [2-¢ u3m.,
ucnp.] ; TI'Y. - Toaesartu : TT'Y, 2016.
- 142 c. - bubmuorp.: c. 93. - Ilpwn.: c.
94-142. - ISBN 978-5-8259-1004-8.

DIIEKTPOHHOE YUeOHOE
nocobue

Penosuropuii
Ty

Oob6opynoBanue U OCHOBBI
TEXHOJIOTHH CBApPKH MeTaJlJIOB
IIaBJICHHEM " AaBJICHUEM
[DnexkTponHblii  pecypc] :  yueO.
nocobue / I'. I'. YUepHsmoB [u ap.] ;
noa pen. I'. I'. Uepnsimona, JI. M.
Hlamuna. - Cankr-IlerepOypr : Jlaus,
2013. - 461 c. : w1 - (YueOHUKH IS
By30B. CnemnuanbHas judTeparypa). -
DNeKTPOHHO-OMOMMOTeUHAsT  CHCTEMa
"Jlanp". - ISBN 978-5-8114-1342-3.

YyebHOE mocodue

9bC «JIaupy»
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12.2. /IonojiHMTEIbHASL JHUTEpaTypa W Y4eOHbIe MaTepuajbl (ayamo-,
BH/I€ONIOCO0OHUS U JP.)

e (oun HayyHoit oubauorexku TI'Y:

/o

bubmmorpaduyeckoe onucanue

Tun (yueOHUK, Kommyect
yaeOHoe rmocodue, yueOHo- BO B
METOIUUIECKOE II0COOHE, oubIHMoTeKe
MIPAKTHKYM, ayJIu0-,
BHJICOTIOCOOUS U Jp.)

Mumotun, B. C. McTouyHHKH THTaHUA
Ui cBapku : yueO. juig By3zoB / B. C.
Mumotun, M. II. [Mamumos, C. M.
Manuypos.- I'pup YMO - M. :
AUPUC-TIPECC, 2007. - 379c. : mi.-
(Beiciiee  oOpaszoBanue).- bubnuorp.:
¢.378-379. - ISBN978-5-8112-2741-9.

VYueOHUK 50

Texnonorust u 0060pyAOBaHHE CBapKH
IJIaBJICHUEM : 1a00paTOPHBIH
npaktukym / B. II. CugopoB [u ap.];
TTY;  xad. «ObopynoBanue U
TEXHOJIOT sl CBapOYHOTO
npou3BoACTBa» ; [mom pen. B. IL
Cupoposa u ap.]. — TI'Y.- Tonwartu :
TI'Y, 2007. — 363c.: w1 — bubmauop. B
koHre rnaB. — [Ipun.c. 348-359.- ISBN
978-5-8259-0374-3.

JlaGopaTopHbIit 180
MIPAKTUKYM

COI''TACOBAHO

JlupexTop Hay9HOU OMOIMOTEKH

«

» 201 r.

MII

A.M. AcaeBa
(noonucw) (U.0. @amunus)
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12.3. IlepeueHb pecypcoB HMH(OPMANMOHHO-TEJEKOMMYHUKAIMOHHOM
cetn "Unrtepuer"

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

[>nexkrponnbiit pecypc] : DBC.- Mocksa, 2000. — pexuMm gocTymna
http://edu.tltsu.ru/sites/site/php.s=122&m=42414

WebofScience[ DnekTpoHHbIi  pecypc] :  MyJIbTUIUCHMUIUITMHApHAS
pedeparuBHas 0aza mannbiX. — Philadelphia: ClarivateAnalitics, 2016 .
— Pexxum pocrtyna : apps.webofknowledge.com. — 3armn. ¢ skpana. — 3.
pYyC., aHTL.

Scopus[DnekTpoHHBI pecypc] : pedepatuBHas Oaza JaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum mocTyma : scopus.com. — 3ariL. ¢
sKpaHa. — 3. pyc., aHTIL.

Elibrary[OnexTpoHHslii pecypc] : Hay4dHasi 3JIeKTpOHHas OuOiIMoTeKa. —

Mockaa : HOB, 2000— . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ skpaHna.
— 3. pyc., aHriL.

SpringerLink[DnexTpoHHBIT  pecypc] : [6aza  maHHBIX]. —
Switzerland: SpringerNature, 1842—- . — Pexum jgocTyna

link.springer.com. — 3aru1. ¢ akpana. — SI3. aHrII.

12.4. IlepeyeHb NPOrpaMMHOI0 obecneyeHu st

Ne HaumenoBanue KoanuectB PexBu3uTHI 10r0BOpA (1aTA,
n/n 1O 0 JIMIeH3H I HOMeEp, CPOK J1eiicTBHS)
1 Windows 1398 JIorosop Ne 690 ot 19.05.2015r., cpok
JEHCTBHS - OECCPOYHO
2 Office Standart 1398 Horosop Ne 727 ot 20.07.2016r., cpok
JEHCTBHS - OECCPOYHO
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http://edu.tltsu.ru/sites/site/php.s=122&m=42414

OCyILIeCTBJICHHUS 00pa30BaTeJILHOI0 MPOLEcca M0 AUCHHUIINHE (MOXYJIIO)

12.5. Onncanue MarepHaJIbLHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM I

n/n

HaumeHoBanue
000pPY10BAHHBIX Y4eOHBIX
Ka0UHeToB, JadopaTopuii,

MAacCTePCKHUX H Ap.
00bEKTOB IJIs1 IPOBEICHUS
MPAaKTHYECKUX U
J1a00pATOPHBIX 3aAHATHI

IlepeyeHb OCHOBHOTO
o0opynoBaHus

dakTHyeckuii agpec
yueOHbIX KaOMHETOB,
JabopaTopui,
MAaCTepPCKHX U Ap.

Iromann, M

KouauuecTBo

MmoCaJ0YHbIX
MeCT

JlaGoparopus
"MIcTOYHUKHU MUTAHUS
TEXHOJIOTHYECKUX
ycranoBok" E101

Croubl ydeHHUECKHE
JIBYXMECTHBIC , CTYJbs
YYEHHUYECKUH , CTOJI
CTYJbS JUIS
npenoaos./locka
ayIuTopHas (MenoBas),
Peocrat OannacTHbIi
PB-302 , llIkad
ra3oBbli ¢ 6AJIIOHOM
aprona, Kommerorep,
HcTouyHuk muTaHus
HUTTNJI-300M, PaGoune
CTOBLI CO CTCHJIOM JJIS
U3MEpEHUS ,
Brinpsmurens
cBapounbsiii BCBY-40,
CBapouHbIil anmapar,
[Ina3meHHas ycTaHOBKa
MITV-4,
TpanchopmaTtopsr
CBapOYHBIK ,
Brinpsmurens
cBapounblii BJ[Y-201,
Arnmnapat CBapOYHBIH,
YcTaHoBKa A71s1 CBApKU
YAI'Y-101,
Brimpsimurens
cBapounbsiii BCBY-160,
Brimpsimurens
cBapounbiii MCBY-80,
Anmapat cBapOYHBIi
AlI-5, BeimpsiMurenb
cBapounsiii BCII-160,
YcraHoBKa 1711 CBapKH.

benopycckas ,16B

(o2}
&

=
»

YueOHas ayauTopust
JUIS IPOBEJICHUS
3aHATHH JIEKIIMOHHOTO
THIIA. YueOHas
ayUTOpUS s
MIPOBENICHUS 3aHATUI
CEMHUHAPCKOTO THUTIA.
YueOHast ayuTOpust
JUIS KyPCOBOTO

Cron
IPerno/IaBaTebCKHI,
CroJibl yYeHHUYECKHE
JIBYXMECTHBIE
(MOHOOTIOK) , CTYJbS,
J0CKa ayJJUTOpHAsI
(menoBas), kadenpa,
IPOEKTOP, IKPaH,
poleccop

benopycckas ,16B

71,5

66
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Ne
n/n

HaumeHoBanue
000pY10BAHHBIX Y4eOHBIX
Ka0UHeToB, JadopaTopuii,

MAaCTepCKHUX H Ap.
00bEKTOB /LISl IPOBEICHHUS

MPaKTHYECKUX U

J1a00paATOPHBIX 3aHATHI

IlepeyeHb OCHOBHOIO
o0opynoBaHus

dakTHyeckuii agpec
yueOHbIX Ka0MHETOB,
JabopaTopuii,
MAacCTepCKHX H Jp.

I1omann, M

KouauuecTBo

MmoCaZ0YHbIX
MeCcT

MIPOEKTUPOBAHUS
(BBITIOJIHEHUST
KYpCOBBIX paboT).
VYyeOHas ayauTopust
JUIS IPOBENICHUS
TPYIIOBBIX U
WH/IMBH Ty TbHBIX
KOHCYJIBTALUH.
VYyeOHas ayauTopust
JUIS IPOBEJICHUS
3aHATHI TEKYIIETO
KOHTPOJIS U
MIPOMEKYTOUHOU
aTTeCTaluu.

(E-309)

VYyeOHas ayauTopust
JUTSI TIPOBEICHUS
3QHATUH JIEKIMOHHOT'O
Tuna. YuebHas
ayIATOpUS JIs
MPOBEICHUS 3aHATUI
CEMHHAPCKOT0 THIA.
VYyeOnast ayauTopust
JUIsl KypCOBOIO
MIPOEKTUPOBAHUS
(BBITIOJTHEHHST
KYPCOBBIX paborT).
VYueOHas ayauTopust
JUISl IPOBEJICHUS
CPYIIOBBIX U
VHIMBUIyaJIbHBIX
KOHCYJIbTALIU .
YueOHas ayauTopust
JUISl IPOBEJICHUS
3aHATUN TEKYILEro
KOHTpPOJISI U
MIPOMEKYTOYHOU
aTTeCTaluu.

(E-207)

Cromnpl yueHHM4ECKHe
JIBYXMECTHBIC
(MOHOOJIOK) , JOCKa
aynutopHas (MenoBasi),
CTOJI
MpernoIaBaTeIbCKUI
CTYIN
MpErnoIaBaTeIbCKU.

benopycckas ,16B

36,9

24

KomnrerotepHslii kiiacc.
ITomemenue aas
CaMOCTOSATEIILHOM
paboTel. YueOHas
ayIUTOpUs AJis
MPOBEACHUS 3aHITUM
CEMUHAPCKOTO THUIIA.

Crounbl yueHHUECKHE,
CTYyJbs YYCHUYECKHUE,
IIK ¢ BBIXOZIOM B CETH
HNurepHer

445020

I'. TonbsTTH, yII.
benopycckas, 14,
['-401 (mo3umus mo
TII Ne 48, strax 4)

84,8

16
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Ne
n/n

HaumeHoBanue
000pY10BAHHBIX Y4eOHBIX
Ka0UHeToB, JadopaTopuii,

MAaCTepCKHUX H Ap.
00bEKTOB /LISl IPOBEICHHUS

MPaKTHYECKUX U

J1a00paATOPHBIX 3aHATHI

IlepeyeHb OCHOBHOIO
o0opynoBaHus

dakTHyeckuii agpec
yueOHbIX Ka0MHETOB,
JabopaTopuii,
MAacCTepCKHX H Jp.

I1omann, M

KouauuecTBo

MOCAT0OYHBIX

MeCcT

VYyeOHas ayauTopust
TUIs1 KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJIHEHUST
KYpCOBBIX paboT).
VYyeOHas ayauTopust
TUTSL IPOBEICHUS
TPYIIOBBIX U
WH/IMBHTyaTbHBIX
KOHCYJIbTAINH.
VYyeOHas ayauTopust
IUTSL IPOBEICHUS
3aHATHI TEKYILETO
KOHTPOJIS K
MIPOMEKYTOUHOU
arrecrarmu (I'-401)
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