MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabiocth: 13.03.03 DHeprerudeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3I/lpOBaHHbIe rujipaBju4€CKUE€ U TIHCBMATHY€C€CKHUE
CUCTEMBbI H arperaTbl

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
TEXHOJIOI'USI KOHCTPYKIIMOHHBIX MATEPHUAJIOB

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 10 Y4eOHOM
Aucn y y B1.0.24

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu MeTpos I.10,
[IpenomaBaTelib WpeHTudkaTop R653adc/6-PetrovPY-11c0c784 IL.1O. ITetpos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBOIlHTeHB . Bragene, Mo4epHnHa H.W.
O6pa3OBaTeHBHOI/I HpOI‘paMMbI VaeHTuduratop R1d8f33d8-PocherninaNI-bbd4793 HI/I HoqepHI/IHa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (Tmoamucs) (pacmudpoBKa MOAIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w o Ceenennn o enagensue L3N M3K
3aBeyroIHi BBITYCKAIOLICH Braeren Boikos AB.
Kadeapbl Macnmngumarop R369593e9-VolkovAV-775a725f A.B. Bonkos
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)

3BaHHE)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leabp ocBoeHMs IMCHUIIMHBI. (GOPMUPOBAHHWE Yy CTYACHTOB 3HAaHUH 10 OCHOBHBIM
TEXHOJOTMYECKMM METOJaM IPOM3BOJICTBA W3S MAIIMHOCTPOSHUS, O (PU3MYECKHX OCHOBaX,
napaMmeTpax peKuMoB 00pabOTKHU U3AeNuil 1 000PYJOBAaHUM U3TOTOBIICHUS JIeTalel MaIliH, B TOM YHUCIIe
C IPUMEHEHUEM CBApPKU

3agauu AMCHMIIMHBI

- paccMOTpeHue 00IIeH CTPYKTYpBl 00ECIIEYeHHS OCYILECTBICHUS TEXHOJIOTUYECKHUX IPOLIECCOB
COBPEMEHHOT0 MAIIMHOCTPOUTEIHHOIO ITPOU3BOJICTBA U STANIOB KU3HEHHOTO IIMKJIA BBHIITYCKAEMbIX

N30SI,

- H3yYEHHE OCHOBHBIX CITOCOOOB MOJIYUYEHHUS M3EIHI MAIIHHOCTPOCHHUS JINTHEM, 00pabOTKOM
METAaJUIOB JIaBJICHUEM U 00pabOTKON METAIJIOB PE3aHUEM;
- paccMOTpeHre 000PYAOBaHUS M TEXHOJIOTHUYECKUX CXEM OCYIICCTBICHHS JTUThsI, 00pabOTKH
METAIIJIOB JIaBJICHHEM U 00pabOTKH METAIJIOB PE3aHUEM;
- u3ydeHue (PU3MUYCCKUX OCHOB TEXHOJIOTHYECKUX MPOIECCOB CBAPKH IUIABJICHHEM, IIPUMEHIEMBIX

B MallIMHOCTPOCHHHU,

- UI3YUCHUC 060py,Z[OBaHI/IH 1 MaTCpuaJIOB OCHOBHBIX BUJIOB CBAPKH IIJIABJICHUEM, PCIKUMOB

CBapKu;

- HpI/IO6peT€HI/IC YMCHUS ONIPCACIICHUA PECKUMOB OCHOBHBIX BUJIOB CBAPKHU IIJIABJICHUSA U

ONpCACIICHNA XaPAKTCPUCTUK HCTOUYHHUKOB ITUTAHUSA JJIs1 CBAPKHU.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-5 cnocoben
paccUnTBIBATH IEMEHTHI
SHEPreTUYeCKUX MalllvH U
YCTaHOBOK C YY4ETOM
CBOMCTB KOHCTPYKIIHOHHBIX
MaTepUaioB,
JUHAMHYECKHUX U TEIJIOBBIX
Harpy3ok

N1-1onk-s Jemonctpupyer
3HaHUE OCHOBHBIX
KOHCTPYKIMOHHBIX
MaTepUasoB, IPUMEHSIEMbIX B
HHEPreTUYECKOM
MAaIIMHOCTPOEHUH, U CIIOCOOOB
X 00pabOTKH; BHITIOTHSET
BbIOOp MaTepuasoB 3JIEMEHTOB
SHEPreTUUECKUX MAIllUH U
YCTaHOBOK C YYETOM yCIIOBUI
uX paboThI

3HATh:
- puzMUecKue MpoIECCHI,
o0ecrieunBaroIye OCylIeCTBICHUE
TEXHOJIOTHYECKHX Olepaluii o00paboTku
METaJIJIOB JIaBJICHUEM, BUJIbI 00pabOTKH
METAJUIOB JIaBJICHUEM, OCOOCHHOCTH H U
000pyI0BaHUE TEXHOIOTUYECKUX
omnepanuii 00paboTKH METAIIJIOB
JABJICHUEM;

- uzMUecKue MpOIECCHI,
o0ecreunBaroIye OCyIeCTBICHUE
TEXHOJIOTHYECKHX Olepaluii 00paboTku
METaJUIOB pe3aHueM, BUIbI 00paboTKH
METaJUIOB PE3aHHeM, OCOOCHHOCTHU U
000pyI0BaHUE TEXHOIOTUYECKUX
omnepanuii 00paboTKH METAIIJIOB pe3aHUEM;
- OCHOBHBIE TEPMUHBI U OTIPEJICIIEHUS 110
OpraHu3aIH TEXHOJIOTHIECKUX
MPOIIECCOB B MAIIMHOCTPOCHHH;

- BUJIBI ¥ TEXHOJIOTUYECKHAE OCOOCHHOCTH
MPUMEHEHUS CBAPKU B MAIIMHOCTPOCHUH,
0COOEHHOCTH CBAPKH Pa3IMYHBIX BHJIOB
CBapKH CTaJeil, NCIIOIb3YIOLINXCS B
HHEPTeTUYECKOM MAIIMHOCTPOCHHH;

- IPUHIIUITBI pa0OTHI 1 OCHOBHBIE
TEXHUYECKHE XapaKTEPUCTUKH CBAPOYHOTO
000pyIOBaHUS;
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- BUJBI JINThS, 0COOEHHOCTH
TEXHOJIOTHYECKHUX OIepanuil JTUThs,
Ne(EKThI TUTEHHBIX U3/CINA;

- CYIIHOCTH (PU3UYECKHX MPOIECCOB,
00ecTeunBaroIUX OCYIIECTBICHHS
TEXHOJIOTHYECKUX OIepaluil CBapKH,
OCHOBHBIE TTOHATHS 110 CBApKE,
TEXHOJIOTHYECKHUE OTEepallid CBAPOYHOTO
MIPOM3BOJICTBA, OCHOBHBIC METO/IbI
KOHTPOJISI KAUeCTBa CBAPHBIX COCAMHEHUIA.

YMETB:

- OI0MpaTh TEXHOJOTHUECKUE MTapaMeTphbl
peXuMa CBapKH U yCTaHaBIMBATh UX Ha
CBapOYHOM 00OpYIOBAHUH, OLICHUBATh
BIIMSIHHE [1APAMETPOB PEKUMOB CBAPKH Ha
r€OMETPUYECKHUE pa3MEPBI CBAPHOIO 11IBA;
- OIIPEACIIATH BOJBT-aMIIEPHBIE
XapaKTEPUCTUKU CBAPOYHBIX UICTOYHUKOB
IIATaHMUS.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
ABTOMaTH3WPOBAaHHbIE THAPABIMYECKHE U MHEBMATUYECKHWE cHcTeMbl H arperatsl (namee — OIIOII),
HarpaBjeHus: moarotoBku 13.03.03 DHepreTudeckoe MalIMHOCTPOCHHUE, YPOBEHb 00pa30BaHUs: BBICIIIEE

oOpa3oBaHue - OakaigaBpuar.

TpeGoBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:
- 3HaTh OCHOBHBIE TEOPEMBI B (POPMYJIBI IO XUMHUH METAJIOB, GU3KKE TBEPAOTO Tella U OCHOBAM
KOHCTPYKIIMOHHOTO MaTepHaIOBeIeHUs (METaNIOBEICHNUS )
- YMETh OCYILECTBIATh U3MepeHne PU3NUECKUX BETUUMH U UX 00pabaThIBaTh

PesynbTarsl 00yueHus, NoIy4eHHbIE IPYU OCBOCHUU AUCLUUILUINHBI, HEOOXOAUMBI IIPU BHIIOJHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOM paboTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Teopus 9 3 4 - - - - - - - 5 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
TEXHOJIOTHYECKHX [ToBTOpEeHue MaTepuaa no paszaety
IIPOLIECCOB B "TeXHOJIOTUs B SHEPreTUIECKOM
MalIMHOCTPOEHUHU MAaIIMHOCTPOeHUN."
11 Teopus 9 4 - - - - - - - 5 - CamocmoamensHoe usyuenue
TEXHOJIOTHYECKHX meopemuueckozo mamepuana: Visyaenue
MPOLIECCOB B JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
MalIMHOCTPOEHUHI "TeXHONOTHsI B SHEPTETUIECKOM
MalIMHOCTPOEHUU."
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[2], 147-157
[3], 15-25, 113-120
2 Jlutwe, 0OpaboTka 19 8 - - - - - - - 11 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
METaJJIOB JIaBJICHUEM U IToBTopenue Marepuaina no paszaeny "Jlutee,
pe3aHuemM 00paboTKa METAJIJIOB JIaBJICHUEM U pe3aHueM. "
2.1 OCHOBBI TUTEHHOTO 5 2 - - - - - - - 3 - Camocmoamenvroe usyuenue
MPOM3BOJICTBA meopemuyeckozo mamepuana: zyuenue
2.2 O0paboTka MeTaIIoB 5 2 - - - - - - - 3 - JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
IaBIICHUEM "JIutee, 00pabOTKa METAIIIOB JTAaBICHUEM U
2.3 O0paboTKa METAJUIOB 9 4 - - - - - - - 5 - pe3anueM."
pe3aHueM H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 134-181, 184-225, 257-268
[2], 59-66, 68-76, 179-192, 295-320, 345-359
[3], 91-97, 174-203, 217-221
3 Teopwust cBapOYHOTO 62 20 16 - - - - - - 26 - ITodzomoeka Kk mexyuiemy KOHmMpoao:

MIPOM3BOJICTBA

IToBTOpeHne Marepuana no pasaeny "Teopus
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3.1 OO1ue cBeieHus 0 10 4 - - - 6 - CBapOYHOTO MPOU3BOICTBA"
CBapKe, CBapPHBIX Ioozomogka K 1adopamopnoii pavome: J{ns
COCAMHEHUSIX U IIBaX BBITIOJTHEHUS 33/1aHUI TI0 1a00paTOPHBIM
3.2 OCHOBHBIE CITOCOOBI 38 12 12 - - 14 - paboTaM HEOOXOIUMO MPEIBAPUTEIHLHO
CBapKH B HOBTOPHUTH TEOPHIO, H3IOKEHHYIO B JICKLHAX: -
MaIIHHOCTPOCHUH Jutst tabopatopHbIx padot NeNe 1-4 B Teme
3.3 O6opynoBanue ais 14 4 4 - - 6 - "OCHOBHBIE CIIOCOOBI CBAPKH B
OCHOBHBIX METOJOB MAaIIMHOCTPOEHUN" ; - ISl TaDOpaTOpHOIt
IYTOBOM CBapKH pabotst Ne 5 B Teme "ObopynoBaHue s
OCHOBHBIX METOJIOB JIyTOBOW CBapKH".
Camocmosamenvhoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
"Teopus CBapOYHOTO MPOU3BOACTBA"
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOG:
[2], 222-242, 273-280
[3], 246-252
[4], 6-17, 52-74, 169-243
[5], 5-39, 200-249
[6], 12-55, 57-84
[7], 5-36, 58-64
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 32 16 - 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 16 - - - 0.3 59.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — nnas konraktHas padora; TK — Texymmii koHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Teopusi mexHono02u4eCcKUX NPOYECco8 8 MAUUHOCIMPOEHUY

1.1. Teopust TEXHOJIOTHYECKHUX MPOIIECCOB B MAIITMHOCTPOEHUH

TexHOMOrHMYECKU Tporecc u ero odecrneueHne. TexHomorus: onpeaeneHue, Buasl. M3nenue,
JKU3HEHHBIM 1MWK w3fenus. [lopsmok pa3paboTKu HOBOrO W3AEiMs. THIBI TIPOWU3BOJCTBA.
OHEpPreTu4eckoe MallMHOCTPOCHHUE, MAIIMHOCTPOUTENbHBIE MNpeaAnpusaTHs. KoHCTpyKIuOHHbIE
MaTepHabl YHEPTETUYECKOT0 MAIIMHOCTPOCHHMSI, SKCIUTyaTaIlMOHHbIC TPEOOBAHUSI.

2. Jlumve, 0bpabomka Mmemainog oasieHuem u pe3anuem

2.1. OCHOBBI JIMTEHHOTO MPOU3BOJCTBA

OOmast xapakTepuCTHKa JHMTEHHOro mNpou3BoAcTBa. JIuThe B pa3oBble (HOpMBI: JHUTHE B
necyanbie OpPMBI, IUThE B 000JIOYKOBBIE ()OPMBI, JIUTHE 1O BBIILIABISIEMbIM MoaeNsAM. JluTelinas
dopmMa u ee dmeMeHTHL. JIUTbe B MHOTOKPATHO WCHOJb3yeMbie (OPMBI: JHUThe B KOKHIIb,
HEHTPOOEIKHOE JIMThE, JIUThE TOJ JIABJIICHHEM, IITAaMIIOBKa TBEPAOKUIKOrO0 MeTayuia. JIuTehHbie
CBOICTBA CILIABOB..

2.2. O6paboTKa METAJJIOB JIaBJICHHEM
VYnopyras u 1oractudeckas ngedopmanus MetayuioB. IIpokatka. IlpeccoBanume. Bomouenue.
KoBka. O6beMHas mTamMrnoBka. JIMCcToBas mTaMIIOBKa.

2.3. O0pa0oTKa METAJIOB PE3aHUEM

OCHOBHBIE XapaKTEPUCTHKHU mporecca pe3aHus. OCHOBHbBIE 3JIEMEHTBl M YaCTH DPEXYIIEro
uHCTpyMeHTa. Du3nvecKkue SBICHHS, COMPOBOXKIAIONINE IMpoLecc pe3aHus. MHCTpyMeHTaIbHbIE
marepuaisl. Bunel pesanus. Touenune. Ceprnenue. @pesepoBaHue.

3. Teopus ceapouroeo npouaeoécmea

3.1. O0uiue cBeeHUs O CBapKe, CBAPHBIX COCTUHEHUSAX U IIBAX

OcHOBHBIE OmpefeNeHuss CBapOYHBIX TEpMUHOB. Du3NUECKHEe OCHOBBI  CBAapOYHOIO
npousBojcTBa. Kiaccugukamus crnoco6oB cBapku. OOpa3oBaHHE COEIUHEHHUH TIpU  CBapKe
riaByieHueM. CBapHble COEIMHEHUS M IIBbl. YCJIOBHOE H300pakeHHE U O0O3HAu€HUE CBAPHBIX
mIBOB Ha ueprexax. CTpOEHHE CBAPHOIO COEAMHEHHS JO3BTEKTOMIHOW cTanu. [opsume un
XOJIO/IHbIe TpelrHbl. CBapUBaeMOCTh CTajieil, BIMSHUE yIiepo/ia Ha cBapuBaeMocTh. KOHTpoIb
KaueCTBa CBAPHBIX COCIUHEHUM.

3.2. OcHOBHBIE CLIOCOOBI CBApPKH B MAIIUHOCTPOECHUHU
Pyudnas nyrosas cBapka. Cxema mpouecca PJIC. Onexrponsr mua PJIC: cBapounast npoBoJoka,
MOKPBITUE; COCTaB M Ha3HaYeHHe, MapKUPOBKU. CTPYKTypa YyCIOBHOTO 0003HAYEHHsI AJIEKTPOJIOB
no 'OCT 9466-75. Beibop mapamerpoB P/IC. Ocobennoctu texnonoruu PJIC. ABTomMatndeckas
JyroBas cBapka moj cioem ¢iroca. Cxema nporiecca u ocooerHoctu AJICD. Capounbie ¢uIrOCH:
kiIaccupukanusi, cocrtaB. OCOOEHHOCTH BBIOOpAa CHCTEMBI «(IIOC - CBapOYHas IPOBOJIOKAY.
TexHomorust u 000pyI0BaHKE ISl CBAPKU MO (DIIFOCOM. ABTOMATHYECKOE PETYIHPOBAHUE JTHHBI
nyru. JlyroBas cBapka B 3alIMTHBIX ra3ax. OCOOEHHOCTH JIyrOBOM CBapKd B 3AIUTHBIX Ta3ax.
[TpumeHsieMble CBapOYHbIE MaTepHalibl: AJIEKTPOAbl M 3alllUTHBIE Ta3bl. AProHOAYroBas CBapka
(ApC) nmaBammMces W HeruaBammMMcs aekTpogoM. CBapka B cpexe CO2. DnekTpoluiakoBast
ceapka (OILC). Cxema u ocobennoctu OJIIC, obnacts mnpumenenus. llpenBapurenbHas
MOJAroTOBKa KpoMoK u cOopka ctbika Juist DIIC. OcoOeHHOCTH CBapKH KOJIBLEBBIX IIBOB.
[IpumeHnsiemble CBapOUYHbIE MaTepHAIIbl: (IIFOCHI, SJEKTPOABI. IJIEKTpoHHO-Ty4deBas cBapka (DJIC).
Cxema OJIC. Ilpumenenue DJIC. Texnomormueckue ocoOeHHOCTH. (OCHOBHBIE NapameTphl.
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JononuurensHele mnapamerpsl. Jlazepnas cBapka (JIC). ®usmueckas CyIIHOCTh Jasepa.
Bo3spaelicTBue korepeHTHOro u3iaydeHus Ha BemectBo. Texnonorusa JIC. JlazepHas pe3ka MeTaoB.
Oo6opynoBanwue ais na3zepHoit o0padboTku. KonrakrHas cBapka (KC). Toueunas cBapka. Penpednas
ceapka. IlloBHas  cBapka. CThiKOBasi CBapka: CONPOTHUBIEHHEM U  OILUIABJICHHEM.
DNEeKTPOKOHTaKTHAsT HaBapka U ynpouHeHHe. OCOOCHHOCTH TEXHOJIOTUM CBapKU CTaJeH,
UCIOJIb3YEMBIX B JHEPreTUYECKOM MAaIIMHOCTPOSHUU. TEeXHOJOrHs CBapKH KOHCTPYKIIMOHHBIX
HU3KOYTJIEPOJAUCTBIX U HM3KOJIETMPOBAHHBIX CTajled. TEXHOIOIMs CBAapKHM HHU3KOJIETHPOBAHHBIX
TEIUIOYCTONYMBBIX cTajieil. TeXHONIOrus cCBapKu XpOMOHUKEIIEBBIX CTaIel ayCTEHUTHOTO Kiacca..

3.3. O6opynoBanue At OCHOBHBIX METO/IOB IyTOBOM CBApKU

DNeKTpuYecKue CBOWMCTBA IYI'M M €€ XapakTepHCTHKH. MoHW3amms IyroBoro mpoMexyTKa.
Crpoenue cBapouHoil nyru. Bo3Oyxnenue ayrosoro paspsaa. CraTtuueckas BOJIBT-aMIEpHas
XapaKTepUCTHKa cBapodHOW ayru. CBapouHbIe CBOWCTBA Iyru. BiusHue mapaMeTpoB CBapO4HON
Oyrd Ha pa3Mepsl U (OPMHPOBAHHWE CBAPHOTO MIBAa. YCTOMYMBOCTH TOPEHUS JYTH, BHEIIHSS
XapaKkTepUCTHKa UCTOYHHMKA MUTaHUs. OCOOEHHOCTH BbIOOpA XapaKTEPUCTHUKU UCTOYHHMKA TUTaHUSL.
OcHOBHBIE TapaMeTpbl, Kiaccu(uKanus HCTOYHUKOB mMuTaHusa. CBapouHble TpaHCc(HOpMaTOpHI.
Caapounble BbinpsimMuTend. CpapouHble reHeparopbl. COBpeMEHHbIE HWHBEPTOPHbIE HCTOUYHUKHU
UTAHUS.

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX padoT
1. Pyunas nyroBast cBapka;
2. ABToMaTHUecKasi CBapKa I1oJi cioeM (iroca;
3. AproHoayroBasi CBapKa HETUIABSIIUMCS BOJIb(PPAMOBBIM JIEKTPOIOM;
4. IlomyaBTOMaTHYeCKas JyroBasi CBapKa B Cpe/ie 3allMTHBIX ra30B MUIABSIIUMCS dIIEKTPOJIOM;
5. CHsiTHE BHEIIHEH XapaKTePUCTHUKU HCTOYHHKA MUTAHHUS CBAPOYHOM YT MEPEMEHHOTO
TOKA.

3.5 KoncyabTanuu

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3anjgaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
COOTBETCTBUM C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1 [ 2] 3
3HaTh:
CYIIHOCTb (PU3HUYECKHX IPOLIECCOB, 00ECIIEUNBAIOIINX TectupoBanue/TeopeTuyeckre OCHOBBI
OCYIIECTBIICHHS TEXHOJIOTUIECKUX OTepaIfii CBAPKH, OCHOBHBIE CBapOYHOTO MTPOU3BOJICTBA
MIOHATUS 110 CBapKe, TEXHOJIOTHYECKHUE ONIEPALIUU CBAPOYHOTO N-lomxk-s +
MIPOU3BOJICTBA, OCHOBHBIE METO/IbI KOHTPOJISI KAUeCTBa CBAPHBIX
COETUHEHUN
BUJIBI JINThS, 0COOCHHOCTH TEXHOJIOTMYECKHX ONEPAIUil JIUThS, Wl-lomcs + TectupoBanue/OCHOBBI TUTEHHOTO
ne(eKThl IUTEHHBIX U3AeIul ) IPOM3BOJICTBA
MIPUHLIMIIBI pa0OThI U OCHOBHBIE TEXHUUECKHUE XapaKTEPUCTUKU JlabopatopHnast pabota/CHsiTHE BHEIIHEH
CBapOYHOIr0 000pYyI0BAHUS N-lorxk-s + | XapaKTepUCTUKU UCTOYHHMKA MUTAHUS
CBapOYHON AYTHM NEPEMEHHOTO TOKa
BUJIbI M TEXHOJIOTHYECKHE OCOOEHHOCTH TPUMEHEHHSI CBapKH B JlaGopatopHast pabota/ABTOMaTHYECKas
MaIIMHOCTPOSHUH, 0OCOOEHHOCTH CBAapKH Pa3IMYHBIX BUIOB CBapKa Mo/ ciioeM ¢uiroca
CBapKHU CTaJIeH, UCTIONB3YIOLINXCS B SHEPTETUYECKOM JlaGopaTopHas paboTa/AproHoIyroBas cBapka
MAUHOCTPOCHHH HETUIABSAIIMMCS BOJTB(PPAMOBBIM JIEKTPOIOM
W-lonk-s +
JlaGopatopHnas padora/IloayaBTOMaTHUECKas
JyroBasi CBapKa B CPEZIe 3alIUTHBIX Ta30B
TUTaBALIUMCS JIEKTPOJIOM
JlaboparopHas pabota/Pyunas nyrosas cBapka
OCHOBHBIE TEPMHUHBI U ONIPECIICHHS IT0 OPTaHU3aIuN W/-lomcs + TectupoBanue/Teopusi TEXHOIOTHIECKUX
TEXHOJIOTHYECKUX MTPOIECCOB B MATMHOCTPOESHUH IPOIIECCOB B MAIIMHOCTPOSHUH
¢bu3nyecKre Iporecchl, 00eCIeynBaIOIIUE OCYIIECTBICHHUE TectupoBanune/O6paboTka MaTepUaIoB
TEXHOJIOTUYECKUX Oomepaliii 00paboTKH METaJIOB pe3aHUEM, W/-lomcs + pe3aHueM
BHJIBI 00paObOTKM METAJIOB pe3aHUEM, OCOOEHHOCTH 1 '
000pyZI0BaHUE TEXHOJIOTHYECKUX omnepaiuii 00paboTKu




MCTAJIJIOB PE3aHUEM

(u3HYecKHe MPOIEeCcChl, 00ECTIEUNBAIOLINE OCYIIECTBICHUE
TEXHOJIOTMYECKUX OIeparnii 00pabOTKH METAIIIOB JIaBIICHHUEM,

TectupoBanne/O0paboTKa METAIIOB
JIaBJICHHEM

BUJII 00paOOTKH METAJIOB JIaBJICHHEM, OCOOCHHOCTH U H N-lonks

000pyI0BaHNE TEXHOJOTUUECKHUX ONEparuii 00paboTKH

METAJUIOB JIABJICHUEM

Ymersb:

OTIPE/CIISATH BOJIBT-aMIIEPHBIC XapaKTEPUCTUKU CBAPOIHBIX Jlaboparopuas pabota/CHsATHE BHEITHEH

WUCTOYHUKOB TTUTAHUS N-lomk-s XapaKTEPUCTHKH UCTOYHUKA TUTAHUS

CBapOYHOU AYTH MEPEMEHHOTO TOKa

nmoAOUpaTh TEXHOJOTHUUECKHE MMapaMeTPhl pEKUMaA CBAPKH U JlaboparopHas paboTta/ABTOMaTHYCCKAS

yCTaHaBJIMBaTh UX HAa CBAPOYHOM 00OPYOBAHUH, OIICHUBAThH CBapKa moJ ciioeM ¢uiroca

BIIUSTHUE TIAPAMETPOB PEIKUMOB CBAPKH HA TEOMETPHUCCKUE JaGoparopaas pabora/AProHO/IyroBas CEApKA

PAsMEPRI CBAPHOTO HiBa HETUIABSAIIMMCS BOJIB(PAMOBBIM 3JICKTPOIOM
W/1-1onk-s

Jlaboparopuas pabota/lIlomyaBromaTidecKast
JIyroBasi CBapKa B Cpe/ie 3allUTHBIX Ta30B
IIaBAIIUMCS DJICKTPOAOM

Jlaboparopnas pabota/Pyuynas n1yrosas cBapka
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHBIE CPEJICTBA JJIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaiuu:
1. O6paboTtka marepuanoB pezanueM (TectupoBanue)
2. O6paboTtka meTaiuioB fAaBieHueM (TectupoBanue)
3. OcHoBbl uTeliHOro npousBoactsa (Tectuposanue)
4. TeopeTuueckrie OCHOBBI CBAPOYHOTO Pou3BocTBa (TecTupoBanue)
5. Teopust TEXHOJIOTHYECKUX MPOLECCOB B MammHocTpoeHuu (TectupoBanue)

dopma peanuzanuu: 3anmra 3a1aHus
1. ABromaruueckas cBapka noj ciioeM ¢uiroca (JlaboparopHast pabora)
2. AproHolyroBasi CBapKa HEIUIABAIIMMCS BOJILGPaMOBBIM 3J1eKTpoioM (JIaboparopHas
pabora)
3. Pyunas gyrosas cBapka (JlaGopaTopHas pabota)
4. CHsTHE BHEITHEH XapaKTEPUCTUKHA UCTOYHUKA TUTAHHS CBAPOYHOU TyTH TIEPEMEHHOTO TOKa
(JTaboparopnas pabota)

®Popma peanmsanuu: [IpoBepka 3ananus
1. IToxyaBTOMaTHUECKAas! lyroBas CBapka B Cpe/i€ 3allUTHBIX I'a30B IUIABALIMMCS 3JIEKTPOIOM
(JTaboparopuas padoTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUILINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

3auem c oyenxou (Cemecmp Ne3)
Wrtoroast oreHka omnpeenseTcsi Ha OCHOBAaHUM COOTHECEHHUS TEKYIIEH OIEHKU M OIICHKHU IO
MPOMEXKYTOUHOM arrectanii Ha ycMoTpeHue mpemofaBaTelnss OILIEHKA [0 TPOMEXKYTOYHOM
aTTECTallMd MOKET OBITh BBICTaBJCHA IO CPEIHEW OIIEHKE TEKYIIero KOHTpOoJs: "xoporio" -
cpenHsis oneHka ot 3,8 1o 4,6 "oTimuHO" - cpenHss oueHka ot 4,7 1o 5,0

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. "TexHONOTMs KOHCTPYKIMOHHBIX MaTepuanos", M3narensctBo: "[lonmntexnuka”, CaHkT-
[TeTepOypr, 2012 - (599 c.)

https://biblioclub.ru/index.php?page=book&id=129582;

2. TexHONOTHsI KOHCTPYKIIMOHHBIX MaTepHAIOB : YI4EOHHUK JIJIsl MAlIMHOCTPOUTEIbHBIX BY30B / A.
M. Jlansckuit , u ap. — 6-€ u3n., ucnp. u gom . — M. : MammHoctpoenue, 2005 . — 592 c. - ISBN 5-
217-03311-8 ;

3. Tperbskos, A. ®@. MarepuanoBeeHHE U TEXHOJIOTUU 00pabOTKU MaTepUaioB : yueOHoe mocodue
17151 By30B 110 HarpasiieHusiM 150700 "Mammuoctpoenue”, 151000 "TexHonornyeckue MauHbl U
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obopynosanue" u np. / A. @. Tpetbsikos, JI. B. Tapacenko . — M. : U3n-Bo MI'TY um. H.O.
baymana, 2014 . — 541 c. - ISBN 978-5-7038-3889-1 .;

4. Koznosckuii, C. H. BBenenue B cBapounblie TexHONIOTHH : yueonoe nocodbue / C. H. Koznosckuit
. — CIIG. : JIanp-TIpecc, 2011 . — 416 c. — (YueObnuku 1151 By30B. CrieniasibHas IMTepaTypa) . -
ISBN 978-5-8114-1159-7 .;

5. TexHosorus CBapKu IUIaBIEHUEM M TEPMUUECKON PE3KU METAILJIOB : yueOHOe IocoOue JIjIsl By30B
10 crienuanbHOCTH "MeTamunyprust cBapoyHoro rnpoussozactsa’ / B. A. @ponos, [u ap.] ; Pen. B. A.
®ponoB . — M. : Anpda-M : UHOPA-M, 2011 . — 448 c. - ISBN 978-5-98281-223-0 .;

6. Texnonorus mamuHocTpoeHus: B 2 1. T.1. OCHOBBI TEXHOJOTHH MAIIMHOCTPOCHHS : y4eOHUK
JUISL By30B 110 HampaBJIeHUsIM "TexXHoJIoruyecKkue MaIHel 1 00opynoBanue” , "MamuHocTpoenue"
, cnerranbHOCTH "TIpoeKTHpOBaHNE TEXHOIOTHYECKUX MAIIMHU KOMILIEKCOB" 1 ap. / B. M.
bypues, u ap. ; Pen. A. M. lanbckuii , A. 1. Kongakos . — 3-e u3., ucrp. u nepepad . — M. : U3n-
Bo MI'TY um. H.D. baymana, 2011 . — 478 c. - ISBN 978-5-7038-3442-8 .,

7. Cnusa, A. I1. TexHosoruss KOHCTPYKIIMOHHBIX MAaTEPUAJIOB : MPAKTUKYM IO BBIITOJIHEHUIO
1a00paTopHbIX paboT Mo AucuUIUIMHE "TeXHOI0rns KOHCTPYKIIMOHHBIX MaTepUaIoB" AJis
cTyaeHTOB MHCTUTYTa SHEPrOMalIMHOCTPOSHUSI U MEXaHUKU U MIHCTUTYTA TeI0BOM M aTOMHOU
SHEPreTHKY MO HanpasieHUsM OakanaBpuara: 13.03.03 "DOHepreTrueckoe MallinHOCTpOeHHUE",
14.03.01 "Snepnas suepreruka u temnodusuka’, 15.03.01 "Mamunoctpoenue" / A. I1. Cnusa, I1.
1O. Ilerpos, U. E. Kmypxko, Ham. uccnen. yu-t "MOU" (HUY"MBU") . — Mocksa : U3a-so MDU,
2020 . —72 c. - ISBN 978-5-7046-2353-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11450.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrnedeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOTpamMM;

3. Windows / OnepanonHas cucreMa ceMmeicTpa Linux;

4. Maiing Buneoxonpepenium.

5.3 UuTepHeT-pecypchl, BKIOYas NpPodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHas 6udmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. HaumonasbHasi 3J1eKTpOHHasi 6ubanorteka - https://rusneb.ru/

6. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, OcHamenne
HaAauMMCHOBAaHHE
VY4eOHble ayIUTOPHH K-120, MammHHbII cepBep, KOHIULMOHEP
JUTA TIPOBEJICHUS 3an MBI]
JIEKLIMOHHBIX 3aHATUN U b-103, YuebHnas rapTa, CTOJ IpernojgaBaTess, CTOI
TEKYIIETO KOHTPOJIS aynutopus kad. "TM" KOMITHIOTEPHBIN, CTYJI, TIIKad 1715t

JIOKYMEHTOB, TyMO0a, ToCKa MeJIoBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIbHBIN, KOHIULIMOHED

VY4eOHble ayIUTOPHH b-103, YuebHnas rapTa, CTOJ IPernoaBaTess, CTOI
JUIsL IPOBEICHUS aynutopus kad. "TM" KOMIIBIOTEPHBIHN, CTYI, KA A
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KP u KII

MPAaKTUYECKUX 3aHITUH,

VY4eOHble aynuTopun

JIOKYMEHTOB, TyM0a, 0CKa MeJIoBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,

JUTS TIPOBEICHUS

1a00paTOPHBIX 3aHATUI

Y4eOHble ay1uTOpun

MEXAHUKO-
TEXHOJIOTHUYECKUX
UCHBITAaHUN

b-406, Jlaboparopus

KOMIIBIOTEP NIEPCOHAIbHBIN, KOHAULUOHED

CTOJI IIPEMOAABATENSL, CTOJI, CTYJ, IKaQ IS

XpaHEHUs UHBEHTAaps, J0CKa MEJIOBasd,
MYJIbTUMEAUMHBIN IIPOEKTOP, IKPaH

Hepa3pyLIAOIIEro
KOHTPOJISI

X-1018, JIabopaTtopust

K-120, MammHHBIH

napTa, CTOJ IpenoiaBaTes, CTyl,
MYJBTUMEAUMHBIN TPOEKTOP, IKPaH, J0CKa
MapKepHas, KOMIBIOTEP IEPCOHATbHBIN

JUTSI IPOBEICHUS
MPOMEKYTOUHOMN
aTTecTalluu

3an MBI]
Bb-103, YuebHnas

cepBep, KOHIUIIUOHEP

aymutopus kad. "TM"

napTa, CTOJ IIPEnoaBaTes, CTOJ
KOMITBIOTEPHBIH, CTYI, KA 1Is

JIOKYMEHTOB, TyMO0a, T0OCKa MeJIoBas,

MYJIbTUMEIUMHBIA ITPOEKTOP, IKPaH,

ITomentenus mis

KOMIBIOTEP NMEePCOHATbHBINA, KOHAULIMOHED
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOATEJIbHOM KomnbrorepHblit
paboThI

YUTAIbHBIN 321

MUCHMEHHBIN, BEIIaIKa JJIsl OJIXK/IbI,

KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,

KOMIBIOTEP MEePCOHATBHBIN, IPUHTED,
KOHJTUIIHOHED

KOHCYJIbTUPOBAHUA

ITomemenus s

Bb-102, Kabuner
COTPYJTHUKOB

b-103, YueOnas

CTOJI JU1s1 pabOTHI C IOKyMEHTaMH, CTYII,
mKad Uit JOKYMEHTOB, IIKaQ ISl O IbI,
TyM0a, KOMIIbIOTEPHAsL CETh C BBIXOJIOM B
WuTepHeT, MHOrO(YHKIIMOHAIBHBIHN LIEHTD,
KOMIIBIOTEP NIEPCOHAJIbHBIN, KOHAULIUOHED

aynutopus kad. "TM"

rapTa, CTOJ IpenogaBaTes, CTOI
KOMIIBIOTEPHBIH, CTYII, KA A5

JIOKYMEHTOB, TyM0a, T0CKa MeJloBas,

MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,

XpaHeHus: 000pyI0BaHUS
1 y4eOHOro UHBEHTaps

A-06a/2, Cxiag
kadeapel TM

KOMIIBIOTEP HepCOHaJ'IBHLII\/’I, KOHIWIUOHEP
BEIaJIKa JJIs1 OJCHKIbI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus KOHCTPYKIHWOHHBIX MAaTCPHUAJTIOB

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9

KM-
10

Teopus TexHoIOrHYeCKUX Impoieccos B MamuHocTpoenuu (TectupoBanue)

OcHoBbI JIuTeHOTO Mpoun3BojicTBa (TecTupoBanue)

Pyunas myrosas cBapka (JlabopaTopHas pabora)

O6paboTtka metayuioB aasineHueM (TectupoBanue)

O6paboTka marepuainoB pe3anueM (TectupoBanmue)

AproHoIyroBasi CBapKa HEIUIaBAIIMMCS BOJIb(PaMOBEIM 3J1eKTpooM (JTabopaTopHas pabora)
TeopeTnueckre OCHOBBI CBApOUHOTO Mpon3BoAcTBa (TectupoBanue)

ABTOMaTHYeCKas cBapka moj cioeM ¢uiroca (JlaboparopHas pabora)

CHsTHe BHENIHEH XapaKTepUCTUKU UCTOYHHUKA MUTAHUS CBAPOYHON YT IEPEMEHHOTO TOKA
(JTaboparopuas padoTta)

[TomyaBTOMaTHYECKas TyroBasi CBapKa B CpeJie 3alIUTHBIX ra30B IUIABSIIIUMCS JIEKTPOJIOM
(JTaboparopnas pabota)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Homep Paszen Nanexk | KM | KM [ KM | KM | KM | KM | KM | KM | KM | KM
paszen | mucuummim ¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10
Henen 4 4 8 8 8 12 | 12 | 12 | 16 | 16
a BI
1 KM:
Teopus
1 TEXHOJIOTUYECKUX
MIPOIIECCOB B
MaIIMHOCTPOSHUHU
Teopus
11 TEXHOJIOTUYECKUX +
MIPOIIECCOB B
MaIIMHOCTPOCHUHU
Jlutee, oOpaboTKa
2 METAaJUIOB JIaBICHUEM
U pe3aHueM
21 OCHOBBI JTUTEHHOTO +
IPOM3BOJICTBA
29 O06paboTka MeTaIoB 4
JTaBJICHUEM
23 O6paboTka MeTaIIIOB +
pe3aHueM
3 Teopus cBapoO4HOTO
IPOM3BOJICTBA
OO01111e cBEIEHUS O
3.1 CBapKe, CBapHBIX +
COCJIMHEHUSIX U IIBaX
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OCHOBHBIE CIIOCOOBI

3.2 CBapKu B + + + +
MaIIMHOCTPOECHUU
O6opynoBanue aJis
3.3 OCHOBHBIX METOJ0OB +
JlyTOBOM CBAapKH
Bec KM, %: 12 12 12 | 12 | 12
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