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JIucr akryanu3anum padoueii nporpaMmmbl

Pabouas mporpamMmMa rnepecMoTpeHa, 00CyKaeHa U 0100peHa i peanusanuu B 2022 - 2023
y4eOHOM TO/Iy Ha 3acenanuu Kadenpsl MarmHbl 1 TEXHOJIOTHH 00paOOTKH TaBIICHUEM U

IIporokom or 20 . Ne
3aB. kadempoit C.W. [InaToB

Pabouas mporpaMmMa rnepecMoTpeHa, 00CyKaeHa U 0100peHa it peanusanun B 2023 - 2024
y4eOHOM TO/Ty Ha 3acenanuu Kadenpsl MarmHbl 1 TEXHOJIOTHH 00paOOTKH TaBIICHUEM U

[Iporokon oT 20 . Ne
3aB. xadempoii C.U. IlnaroB

Pabouas mporpamma nepecMoTpena, o0cykieHa u ogoopeHa s peanusanuu B 2024 - 2025
y4eOHOM TOJly Ha 3acefanuu kadeapsl MaluHbI U TEXHOJIOTUU 00pabOTKH JaBlICHHEM U

[Ipotokonm ot 20 . Ne
3aB. xadempoii C.U. IlnaroB

Pabouas mporpamMmMa repecMoTpeHa, 00CyKaeHa U 0100peHa i peanusanuu B 2025 - 2026
y4eOHOM roJly Ha 3aceanuu Kadeapsl MaIluHbI i TEXHOJIOTHH 00pabOTKY JaBJICHHEM H

[IpoTokom ot 20 1. N
3aB. xadempoii C.U. Ilnaros

Pabouas mporpamMma rnepecMoTpeHa, 00Cy KaeHa U 0100peHa s peanusaiuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuH Kadeapsl MaluHbl 1 TEXHOJIOTHH 00paOOTKH JaBJICHUEM U

[Ipotokonm ot 20 . Ne
3aB. xadempoit C.U. IlnaroB




1 Iesin ocBOEHMSI AMCUMUILIHHBI (MOTYJI51)

Llenu 1OKHBI COOTBETCTBOBATh KOMITETEHIIUSIM, (JOPMUPYEMBIM B PE3yJIbTaTe OCBOCHUS
JUCLMIUINHBI (MOIYJIS).

ensmu ocBoenns auciummmnbl (Moayns) CBAPKA CIHELIMAJIBHBIX CTAJIEM U
CIIUTABOB sBasiercsi: 3(eKTUBHOE HCIOIb30BAHUE METOJIOB CBapKH, HAIUIaBKU U JeTajnel
MallliH M arperaroB, BbIOOp MaTepuanoB, 0OOPYAOBaHHUS W ONTHMAJIbHBIX TEXHOJOTHH ISt
peaM3aluy 3TUX MPOLECCOB; OBJAJ€HUE JIOCTATOUYHBIM YpPOBHEM OOIIENpodeccnOHaNbHBIX U
npoeCCHOHATBbHBIX KOMIETeHIMI B cooTrBercTBUM C Tpebosanusmu OI'OC BO 1no
HarpaJieHHI0 ToaroToBkH (creruanbrocti) 15.03.01 - MAIIMHOCTPOEHMUE.

Jnst mocTHkeHus TMOCTaBICHHOM LEenM B Ipolecce o0ydyeHUs HEeOOXOIUMO PpEeLIUTh
CIIEAYIOIINE 3a/1a4HU:

1.1. Tlonyuuts TEOpeTHYEeCKHE CBEIACHHUS O CBOMCTBAX, CBApMBAEMOCTH M 00JACTAX
PalMOHATILHOTO IPUMEHEHUS CTaJIeH Pa3IMYHBIX KJIACCOB, [IBETHBIX METAJIJIOB U UX CILIABOB.

1.2. Ilony4uTts TEOpeTUYECKHUE CBEIACHUS U MIPAKTUYECKHE HABBIKU IpU BbIOOpE criocoba
CBapK{, CBApOYHBIX MAaTE€pPUaJIOB M TEXHUKE BBITIOJHEHHS CBApKU YKa3aHHBIX METAaUIOB B
3aBHCUMOCTH OT TpPeOOBaHMA, MPEIbABISEMBIX K CBapHBIM COCIUHEHUSM U CBapHUBACMOMY
U3JIEITHIO.

1.3. TlomyuuTh TEOpETUYECKHE CBEIEHHS O MEpPONPUATHIX, MPOBOAUMBIX C IIEJIbIO
MOBBILLIEHUS KaUeCTBA CBAPHBIX COEIUHEHHUM U3 YKa3aHHBIX MaTepHaJIOB JI0 CBapKH, B IIPOLIECCE
€€ BBIIIOJIHEHUSI ¥ II0CJIE OKOHYAHMSL.

2 MecTo TUCHMILIHHBI (MOIYJIs1) B CTPYKTYpPe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucturummna CBapka CrenuaabHBIX CTajed W CIUIaBOB BXOJIUT B BApUATHBHYIO YacCTh
y4eOHOro I1aHa 00pa3oBaTeIbHON IPOTrpamMMBbl.

Jns  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHUSA),
cthOpMUPOBAHHEIE B PE3YIbTATE U3YUEHUS TUCITUILINH/ PAKTHK:

be3onacHoCTh JKU3HENEATEIbHOCTH

MaremaTtuka

®dusuka

Xumus

ConpoTuBieHe MaTepUaIOB

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

Mertpounorusi, cTanapTu3anus, cepTudukanus

MertainnoBeneHE B CBapKe

CBapoYHbIC U HAIUIABOYHBIC MATSPHAIIBI

["azoTepmuueckas 00paboTKa

OCHOBBI CBapOYHOT'O POU3BOJICTBA

3Hanus (yMEeHUS, BIaJIeHUs), MOJyYEHHbIE IPU U3YyYEHUH AAHHON AMCLMUILUIMHBI OyyT
HEOOXOUMBI JIJISl U3YUYESHUS JUCIUILIAH/TIPAKTHK:

TexHOoJIOTHYECKHE OCHOBBI CBAPKH IIABJICHUEM U JABJICHHEM

KoHTpospk kauecTBa CBapHBIX COCAMHEHHI

[TpousBoaCTBEHHAS — PEIAUILIOMHAS TPAKTHKA

3 KomnereHniuu ody4aromierocsi, popMmupyemMbie B pe3yabTaTe 0CBOEHHUSA

AUCHHUILUIMHBI (MOLYJ151) U INIAHUPYEMbIe Pe3yIbTAThl 00y4eHust

B pesynbrare ocBOEHUs IUCHUIUIMHBI (Momyisi) «CBapka CHEUHATbHBIX CTalled U
CIUIaBOB» 00y4YaroImuiics 10JKeH 001a1aTh CleyOIMMU KOMITETEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaTbl 00yUEHHs
JJIEMEHT
KOMITETEHLIUU




[TK-14 cnocoOGHOCTBIO y4acTBOBATh B pabOTax MO IOBOAKE U OCBOCHHIO TEXHOJIOTUYECKUX
MPOIIECCOB B XOJI€ MOJArOTOBKH IIPOU3BOACTBA HOBOM MPOAYKIIMH, IPOBEPSATH KAUECTBO
MOHTAaXXa U HAJIAAKHW ITPHU UCIIBITAHUAX U CAa4Y€ B OKCIIJIyaTalluiO HOBBIX O6pa3IIOB HBHGHHﬁ,
y3JIOB M JIETAJIEH BBIITYCKAaeMOW MPOTyKIIUU

3HaThb

- METOJUYECKHE, HOPMATUBHBIC U PYKOBOISIIINE MAaTEPUAIIbI, KaCAIOIHUECs
BBIOOPA U IPUMEHEHHUS CIIOCOO0B CBAPKU CIEIMATIBHBIX CTAJICH U CIIJIaBOB;
- IPUHIUTIBI PA0OTHI, TEXHUYECKHUE XapaKTePUCTUKH, OCOOEHHOCTH
000pyI0BaHUs ISl CBAPKHU CHEIMATBHBIX CTAJIEH U CIIABOB;

- METO/Ibl HCCTIEIOBAaHU M, PAaBUJIA U YCIOBUS BBITIOJHEHHS paboT 1Mo
CBapKe CIELUATIbHBIX CTaJel U CIJIaBOB;

- OCHOBHBIE TEXHOC(EPHBIC OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH,
XapakTep BO3/eUCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB Ha YeJIOBeKa U
MPUPOJHYIO CPEy, METOJIBI 3AIIUTHI OT HUX MPH BBIMOJTHEHUH PabOT MO
CBapKe CIEUANbHBIX CTaJel U CIIJIaBOB

Ymets

- BBIMOJIHATH Pa0OTHI B 00JIACTH HAYYHO-TEXHUYECKOM eI TeIbHOCTH O
MPOEKTHUPOBAHNIO, THPOPMALMOHHOMY OOCTYKHBAHHUIO, OPTaHU3AIIUH
MIPOU3BO/ICTBA, TPYAA U YIPABICHUS, METPOJIOIMUECKOI0 00ecreueHus,
TEXHUYECKOT0 KOHTPOJIS IIPU BBIIIOJHEHUH PA0OT MO CBapKe ClIeUaTIbHBIX
CTaJIeii U CILIABOB;

- UJICHTU(PUIIUPOBATH OCHOBHBIE OTMIACHOCTH CpeJibl OOMTAHUS YEIIOBEK,
OLIEHUBATh PUCK UX peaTu3aliu, BBIOMpPaTh METO/IbI 3aIlIUTHI OT
OTIaCHOCTEW MPHU BBIMOJIHEHUH PadoT MO CBapKe CIEeNHUAIbHbBIX CTalel U
CILUIaBOB U CIOCOOBI KOM(OPTHBIX YCIOBUHN KU3HEAESTEIbHOCTH

Braanern

- METOJIaMHU TIPOBEJICHUS KOMILIEKCHOTO TEXHUKO-DKOHOMUYECKOTO
aHaJM3a JUIs 000CHOBAHHOTO TIPUHSTHS PEIICHUI BEIOOPA U TIPUMEHEHUS
CIIOCOOOB CBApKH CIEIHATBHBIX CTAJICH U CIJIABOB, U3bICKAHUE
BO3MOYXHOCTH COKpAIIEHHUs [IUKJIA padoOT MO CBapKe CHEIHAIbHBIX CTallel U
CIUTaBOB, COJICHCTBUS TIOJTOTOBKE MPOIIECcca UX pealhu3aliy 00eCIICYCHHEM
HEOOXOIMMBIX TEXHUYECKHUX JTAHHBIX MTPH CBAPKE CIECIHATIBHBIX CTaJICH U
CILIaBOB;

- 3aKOHOJIATEITFHBIMU U TIPABOBBIMH aKTaMH B 00JIACTH 0€30MacCHOCTH U
OXPaHBI OKPYKAIOMIEH cpeibl, TPeOOBAHUSIMH K 0€30TIaCHOCTH
TEXHUYECKUX PETIAMEHTOB B Chepe MPUMEHEHHS CITIOCOO0B CBapKU
CHEIMALHBIX CTaJIeH U CIIaBOB, CIIOCO0AMH M TEXHOJIOTUSMU 3aIUTHI B
Ype3BBIYANHBIX CUTYAIIHSIX;

- MOHSTUHHO-TEPMHUHOJIOTMYECKUM aIapaToM B 001acT 0€30MacHOCTH;

- HaBBIKAMU PAMOHATHU3AINH MPOPECCUOHATBHOMN JIEATEIBHOCTH C HETbIO
o0ecrieueHus1 6€30MMACHOCTH U 3aLIUTHI OKPY KAIOIIEH CpeJibl




4. CTpyKTYypa, 00bEM U coieprKaHue TUCIHIINHBI (MOIYJIA)
OO0mmas Tpy10eMKOCTh JAUCUHUILINHBI COCTaBiseT S5 3aueTHbIX eaunuil 180 akan. 4acoB, B TOM

HUCJIIC:

— KOHTaKTHas padorta — 17,2 akay. 4acos:
— ayautopHas — 14 akaj. 4acos;

— BHeayIUTOpHas — 3,2 akaJl. 4acoB;

— camocTosTenpHas padora — 154,1 akan. yacos;

— B (hopMe npakTuiyeckor moarotToBku — 0 akaj. yac;

— MMOJrOTOBKA K DK3aMeHy — 8,7 akaj. Jac

d)opMa aTTCCTalluH - OK3aMCH

Paznen/ tema
JUCIMILIMHBI

Kypc

AynuTtopHas
KOHTaKTHas paboTa
(B akan. yacax)

1a0.
3aH.

Jlek.
3aH.

MIPaKT.

CamocrosTenpHast
pabora cTyaeHTa

Bun
CaMOCTOSTEIIBHOM
paboThI

dopma TEKYILEro
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEKYTOYHOU
aTTecTaluu

Kon
KOMITETEHIIMU

1

1.1 Beenenme. OcHOBHBIE
CBEIICHUSI O CIICLMAIBHBIX
CTalsIX W HUX IIOBCIACHHC
npu CBapke. Caapka
HU3KOYTIICPOUCTHIX u
HHU3KOJIETHPOBAHHBIX
KOHCTPYKIMOHHBIX CTaJIeH.
Caapka YIJIEPOJHUCTHIX,
HH3KO- u cpen-
HEJIETUPOBAHHBIX
3aKaJHMBAIOIUXCS  CTaleH,
OCHOBBI TIO/IX0/Ia K BBEIOOPY
TEXHHKH ¥  TEXHOJIOTHU
CBapKd B 3aBUCHMOCTH OT
Ha3HAYEHUs KOHCTPYKLUU.
CBapka BBICOKOXPOMHUCTBIX
MapTEeHCHTHBIX,
MapTEeHCHTHO-()EPPUTHBIX
U (EppUTHBIX  CTaJICH.
Caapka
BBICOKOJICTHPOBAHHBIX
ayCTCHUTHBIX  CTaled U
CILUIaBOB. Caapka
CHelHANbHBIX CcTanedl u
HHUKEJEeBBIX  CIUIABOB B
SHEPreTHIECKOM
MalmHocTpoeHuu. Cpap-ka
CHeIHMANbHBIX  CTajell B
KPHOTEHHOM
MamuHOCTpoeHnn. CBapka
CHEeUMalbHbIX CTaled B
XHUMHYECKOM u
HEPTEXMMUICCKOM

3/11

24

CaMocrosiTenbHOE
u3yueHue y4eOHoi
1 Hay4- HOH
JIUTEPa-Typbl

Hannaue
KOHCIIEKTOB
JICKLIMH, caada
TPaKTUIECKUX
pabot

[1K-14




1.2 TexHoOIOTHSA CBapKu
qyTyHa. TexHoI0rust
CBapKH IIBETHBIX METaJIOB
W CIUIABOB Ha HMX OCHOBE.
OOmiass  XapakTepUCTHKa,
knaccupukanys, o0aacTi
npumeneHust. OCOOEHHOCTH
TEXHOJIOTHH ¥  TEXHHUKHU
cBapku. CBapka Memu u

CIUIABOB HAa €€ OCHOBE.
CBapka  aTOMUHUS u
CIUIaBOB HA €ro OCHOBE.
Hanuuue
CBapka MarHusi ¥ CIUIaBOB CamocTosTensHOe
o KOHCIICKTOB
Ha ero ocHoBe. CBapka 31U o4 |MBYuCHHE y‘{e6vHOI/I Nk, craua TK-14
HUKEJs U CIUIABOB HA €ro Y Hay4- HOM
MIPAKTHYECKUX
ocHoBe. CBapka THTaHa H JIATEpa-TypbI pabot
CIUIABOB HA €ro OCHOBE.
CBapka TYTOIUIaBKHX |
XUMHNYCCKHU AKTHUBHBIX
KOHCTPYKIIMOHHBIX
METaIoB (umpkoHus,
HHIOOWS, TaHTaja,
MOIHOIeHa, radHus,
BaHaIN, XpoMa,
Bosib(pama). TexHoyorus
CBapKHu Pa3HOPOIHBIX
METAIOB U CIUIABOB,
cBapka OnMerasa
Hroro no paszaeiny 6/211 48
2.
Odopmienne 3ammuTa
2.1 Crapka afoMUHHS 6/1,21 | 53 nabopatopHO# nabopatopHOi [K-14
paboThI paboThI
OdopmieHne 3amura
2.2 Capka Menu 2 53,1 | nabGoparopHoii nabopatopHOi [K-14
paboThI paboThI
Uroro no pasaeny 8/1,211106,1
3.
3.1 DK3aMeH o TToaroroBka k Tpome-xyTou-Heri
KOH-TPOJIb [IK-14
JACIHTLIAHE 9K3aMEHY
(’K3aMeH
Hrtoro no pazgeny
Hroro 3a cemectp 6/21 8/1,21 | 154,1 SK3aMEH
Hroro no aucuuiuinge 6/21 8/1,21 | 154,1 SK3aMEH T1IK-14




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B npouecce m3yuenus kypca CBAPKA CIIEIIMAJIBHBIX CTAJIEU U CIUIABOB
MIPUMEHSIFOTCS CIIEIYFOIINE 00pa3oBaTeIbHbIe H HHPOPMAITMOHHBIE TEXHOJIOTHH:

5.1. Ucnionb3yroTcs HarlsgHble IocoOus, HaTypHbIe 00pa3Iibl U3 ClIelUaIbHBIX CTa-Jel U
CIUTaBOB, BBIIIOJIHEHHBIC CBAPKOW, TEXHHUECKHE CPEACTBA 00yUEHUSI.

5.2. Ucnonp3yeTcsi cBapO4YHOE OO0OpYIOBaHHUE JUIS MPOBEACHHUS ILHMKJIA MPAKTHYCCKUX
3aHSTHINA: CBAPOYHOM MOCT, UCTOYHUKH MUTAHUS, 3aIIUTHBIE MACKHU, JIEP>KATENH JJIS SJICKTPOIOB.

5.3. HHdopMalMoOHHbIE TEXHOJOTHH — OOy4YeHHE B JJIEKTPOHHON 00pa3oBaTeNbHOM
Cpelie C LEeJbI0 PACIIUPEHUS JJOCTYIa K 00pa30BaTeIbHBIM pecypcam, Ui Yero Py MPOBEICHUN
OTJENIbHBIX 3aHATUNH M OpraHU3allii CaMOCTOSITEJIbHOM pabOThl CTYAEHTOB HCHOJIb3YIOT-CS
AIEKTPOHHBIE BEPCUU Kypca JICKIHIA U pacueTHOU pabOTHI.

5.4. PaboTa B KOMaH]Ie — COBMECTHAasI JICATEIILHOCTh CTYJCHTOB B TPYIINE MPU pacye-Tax
Ha MPaKTUYECKUX 3aHATUSAX, HANpaBIIEHHAs Ha pelieHue oOIIel 3afauu IyTeM CIOXKEHUS
pe3yIbTaTOB MHANBUAYATbHON paOOThI YJICHOB I'PYTIIHI.

5.5. Case-study - anamu3 peaJbHBIX NPOOJEMHBIX CHTyallUid, HWMEBIIUX MECTO B
COOTBETCTBYIOIICH 00JacTH MPO(ECCHOHATBHON NEATEIPHOCTH, M TIOMCK BAPUAHTOB JIYUIIUX
pelICHU.

5.6. MexIucuMIUIMHApHOS 00yYEeHHE — MCIOJIb30BaHME 3HAHUI M3 Pa3HBIX oOJiacTed u
WX TPYNIHPOBKA B KOHTEKCTE PEIIaeMOM 3a/1auH.

6 YueOHo-MeTOIMYeCKOe 00ecnieyeHre CaMOCTOSTeIbHOI PadoThl 00y4aroIHXCS
[Ipencrasneno B mpuioxeHuu 1.

7 OuneHoYHbIe cpecTBA JIs IPOBeJeHUsI IPOMEKYTOYHOM aTTecTAlHH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAHYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHue JUCIUTIMHBI (MOTYJIs)

a) OcHOBHas JIUTEpaTypa:

1 Muxaiimieia, C. B. CBapka crienuaibHBIX CTaled U CIUaBoB : yueOHoe mocooue / C.
B. Muxaiinunpia, M. A. [llekmees, A. U. bensies; MI'TY. - Marautoropck: MI'TVY, 2015. - 203
C.: M., qUarp., Tadir. —

URL:https://magtu.informsystema.ru/uploader/fileUpload?name=1138.
pdf&show=dcatalogues/1/1120707/1138.pdf&view=true (mara oOpamenus: 04.10.2019). -
Maxkpoo06bekT. - Tekcr: anekrponnsiit. - ISBN 978-5-9967-0607-5. - imeeTcs nedaTHbIN aHATIOT.

2 Muxaiinunbia, C. B. OCHOBBI ¢BapO4YHOTO IpOM3BOJCTBA: yuebHoe mocobue / C. B.
Mu-xaitnuieia, M. A. [lekmees, A. B. SIpocnasies; MI'TVY. - Marautoropck: [MI'TVY], 2017. -
243 c.: uin., Tabi., cxemsbl, rpad., SCKU3BL. —

URL.:https://magtu.informsystema.ru/uploader/fileUpload?name=3270.
pdf&show=dcatalogues/1/1137326/3270.pdf&view=true (mara oOpamenus: 04.10.2019). -
Maxkpoo6bekT. - Tekct: anekrponnsiit. - ISBN 978-5-9967-0946-5. - imeeTcs nedaTHbIi aHATIOT.

0) JlomostHMTEIbHAS JIUTEPATYpA:

1 Muxainmuneis, C. B. CBapouHble U HalTABOYHbIC MaTepUalIbl | KOHCIEKT Jekiuit / C.
B. Muxaiinuneia, A. U. benses; MI'TY, xad. [MuTO/1]. - Marautoropck, 2012. - 199 c.: nin.,
CX€eMBI, Ta0JI. —

URL.:https://magtu.informsystema.ru/uploader/fileUpload?name=547.
pdf&show=dcatalogues/1/1096819/547.pdf&view=true (mara oOpamenus: 04.10.2019). -
MakpooObeKT. - TeKCT: AIeKTPOHHBIN. - IMeeTCs mevaTHbIi aHaJor.



2 KouTposs KayecTBa CBapHBIX M MasHBIX COCAUHCHUM: yueOHoe mocooue / C. B. MuxaimuipH,
M. A. lllekmiees, J1. B. Tepentbes, E. H. [llupsieBa; MI'TY. - Maraurtoropck: MI'TY, 2018. - 113
C.: ML, TAOJI., CXeMBIL. —

URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3624.
pdf&show=dcatalogues/1/1524690/3624.pdf&view=true (mara o6pamenus: 04.10.2019). -
Makpoo0ObeKT. - Tekcr: anekTpoHHbIi. - ISBN 978-5-9967-0627-3. - ImeeTcs reyaTHBIN aHAJIOT.

3 exmee, M. A. CTpykTypa CBapHBIX COCAMHCHHI. MeTOBI ONMCAaHUS M aHAIN3a:
naboparopusiii mpaktukyMm / M. A. llekmees, A. b. Cerukos, C. B. Muxaitnuipia ; MI'TY. -
Marnutoropck: MI'TVY, 2016. - 1 sanextpoH. onT. auck (CD-ROM). - 3aru. ¢ Tutyi. 3kpaHa. —

URL.:https://magtu.informsystema.ru/uploader/fileUpload?name=2776.
pdf&show=dcatalogues/1/1132914/2776.pdf&view=true (mara oO6pamenus: 04.10.2019). -
Maxkpoo0ObekT. - Tekct: anekrponHbIit. - CBenenus noctynusl Takke Ha CD-ROM.

4 CmupnoB U.B. Cpapka crienuaiabHBIX CTaJICH U CIIaBOB [ DJIEKTPOHHBIN pecypc]. — M.:
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M0 TIOATOTOBKE WHXEHepoB Mo crnenuanbHoctd 150202 «OOopynoBaHue W TEXHOJOTHS
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IIpodeccnonajibHbie 0a3bl JAHHBIX U HH(OPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hazpanue xypca Ccblika

MexayHnapoaHas pedeparuBHas u
MOJIHOTEKCTOBAs _ CIpaBoYHasi _0a3a JIaHHBIX
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MesxyHapoaHas HayKOMeTpHYecKast
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HayuHbix n3naaui «Web of sciencey
DneKkTpoHHBIE pecypchl Onommorexku MI'TY um.
['.1. HocoBa
Nudopmanmonnas cucrtema - EnuHoe OKHO
JI0CTYTa K UHQOPMALIMOHHBIM pecypcam
ITouckonas cucrema Axaaemust Google (Google
Scholar)
Hanmonanehas uH(GOPMAIMOHHO-
aHanuTHYecKkas cucrema — Poccuiickuii uaaekc|URL: https://elibrary.ru/project_risc.asp
HayuHoro nuruposanus (PUHIL)

9 MaTepHajJLHO-TEXHHYECKOE o0ecneuyeHne TUCIUILINHBI (MOYJIs)
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http://link.springer.com/

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

URL.: http://window.edu.ru/

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

MatepuanbHO-TEXHUYECKOE 00eCTieueHUe TUCITUIUINHBI BKIIIOYAET:

YueOHast ayauTopus Ui IPOBEACHUS J1a0OPATOPHBIX padOT: J1abOpaTOPHBIA KOPIYC C
nabopaTtopuei cBapku u aboparopueit pesanus - KOMIUIEKT meyaTHBIX U AJIEKTPOHHBIX BEPCUI
METOIMYECKUX PEKOMEHJIAIni, yaeOHoe mocobue, miakatel o Temam «BOCCTAHOBJIEHUE
1 VIIPOYHEHUE JE-TAJIEL MAIIMH». Csapounsle ammapatel. OGOpyIOBaHHE IS
M3TOTOBJICHUS HAIIABOYHOM MOPOITKOBOM MPOBOIOKH. OOpa3iibl HAIJIABOYHBIX MATEPHAJIOB;

VYueOHast ayautopus i MPOBEACHUS J1a0OpaTOPHBIX paboT Mo HariaBke - Kommiekt
METOJMYCCKUX PEKOMEHIaluii, yueOHoe nmocodue, miakatel mo tTemam «BOCCTAHOBJIEHUE
U YIIPOUYHEHUE JIETAJIEM MAILIUH»;

VYyeOHas ayAUTOpHUS AJIsl IPOBEICHUS MEXaHUUYECKUX UCTIBITAaHHH -

1. MamwuHbl yHUBEpCAITbHBIC UCTIBITATENLHBIC HA PACTSHKEHUE, CKAaTHE, CKPYUHNBaHHUE.

2. MepuTenbHbIN HHCTPYMEHT.

3. IIpubopsl 11 n3MepeHust TBepAOCTH o MeToam bpunernns u Poksena.

4. MukpoTBepaoMep.

5. Ileun Tepmuueckue.

VYueOHast ayauTopust JUIsi TPOBENEHUS MeTalorpauuecKkux HCClIeloBaHUN -
Mukpockorst MUM-6, MUM-7,

Y4eOHble ayIuTOPUU JUISl TIPOBEICHUS TMPAKTHYCCKUX 3aHATHH, TPYNIOBBIX U
WHIUBUIYaTbHBIX KOHCYJbTA[MH, TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOH arrecTauuu - Jlocka,
MYJIBTUMEIUUHBIN TPOEKTOP, IKPaH;

Y4eOHble ayAUTOPHUH JUTSI BBITOJIHEHUS KYPCOBOTO MPOCKTUPOBAHMS, TMOMEIICHUS IS
CaMOCTOSITENILHON paboThI 0OyJaronuxcs - [lepconanbHbie KoMIbIOTEPH ¢ makeToM MS Office u
BBIXO/IOM B MIHTEpHET U C IOCTYIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CpEdy
YHUBEPCUTETA;

[Tomemienue nias XpaHeHUS M NPOPHIAKTUYECKOTO OOCIyXMBaHHUS y4yeOHOTO
obopynoBanus - Cteniaxu, ce bl 1719 XpaHeHHs yueOHOT0 000pyT0BaHUS

WHCTpyMEHTHI TSl peMOHTA J1ab0paTOpHOTO 000PYIOBAHHS



[Tpunoxenue 1
Y4eOHO-MeTOoqUYEeCKOE 00ecTIeYeHre CAMOCTOSITE/IbHOM padoThI CTYAeHTOB
3a7aHus 0 CaMOCTOSITENIbHON paboTe

1. IByunThb CyIIHOCTH CBapKa alIOMUHUS W COCTaBUTH OTUET (TI0 3a/TaHUIO TIPETIOIaBATEIs );
2. ByuuTh CyIIHOCTh CBapKa MEAM W COCTaBUTH OTYET (IO 3aJJaHUIO MPEIOAaBaTENs );

3. ByuuTh CyIIHOCTB 3JEKTPOYTOBOM CBApKA YyT'YHA W COCTABUTH OTUET (MO 3a/1aHUIO0
MPEeno1aBaTes);

4. I3y4nTh CTPYKTypa METAJIa B OKOJIOIIIOBHBIX 30HAX PA3JIMUHBIX CTPYKTYPHBIX KJIIACCOB H
COCTaBUTH OTUET (10 3aJaHUIO MIPENOIaBaTEeNsA);

Bormpockl caMOKOHTpOJIS 11 CTYIEHTOB

CocraB 1 CBOWCTBA YIJIEPOJAUCTHIX U HU3KOJETHPOBAHHBIX CTaJICH.

OO6pa3zoBaHue 1IBa U OKOJIOMIOBHOM 30HBL. CTPYKTYypa U CBOKCTBA.

TexHMKa U TEXHOJIOTUS CBAPKH YTIEPOAUCTHIX HU3KOJIETUPOBAHHBIX CTaJIe pa3InyHbIMU
CIOCO0aMH.

B kakux ciydasx He0OX0IUM MPEABAPUTEIBHBIN MTOAOTPEB?

Brnusiaue nocnenytorieit 00pabOTKH Ha CBOWMCTBA CBAPHBIX COSAMHEHUN U3 YITIEPOIUCTHIX U
HU3KOJIETUPOBAHHBIX CTaJICH.

OTau4rie CBOMCTB OJIHO- M1 MHOTOMPOXO/IHBIX IITBOB.

Yem oTiIMYaeTCsl XMMUYECKHUM COCTAaB METajula 1IBa OT XUMUYECKOTI'O COCTaBa OCHOBHOT'O
MeTasia.

Kaxkue cTanu mo 9yBCTBUTEIBHOCTH K TEPMOAE(HOPMAITMOHHOMY IIUKITY CBAPKH OTHOCSITCS K
HU3KO- U CPEIHEIETUPOBAHHBIM 3aKAJIMBAKOLIUMCS CTaIsAM?

Kaxkoit kpuTepuii HCMIONB3YIOT AJIsl IPEABAPUTEILHON OIIEHKU TEMIIepaTyphl MOJIOTPEBA MPU
cBapke?

[Iepeuncnrure OCHOBHBIE TEXHOJIOTMYECKUE TPUEMBI, IPUMEHSIEMBIE TSI IPEIOTBPALLICHUS
00pa30BaHMsI XOJIOAHBIX TPEUIUH MPU CBAPKE 3aKATHBAIOIINXCS CTANICH.

Kakue cBapouHble MaTepuaibl HCIOIB3YIOT Ui CBAPKU 3aKAJIMBAIOLIUXCSl CTaNen?

Kaxkne nmpoueccbl MOTYT BbI3BaTh CHMPKEHUE MPOYHOCTH U INTACTUYHOCTH METAJIa B CBAPHOM
COEIMHEHUH MPU SKCIUTyaTaluU U3/IETUN U3 )KapOIPOUHbIX MEPIUTHBIX CTaNeH?

Kaxk u3mensiercst CTpykTypa BBICOKOXPOMUCTBIX CTaJICH B 3aBUCUMOCTH OT KOHLIEHTPAIUU XpOMa
u yriepoja’?

Kakoii coctaB nprcagouHoro MeTauia UCIOIb3YIOT JIJIsl CBAPKU XPOMUCTBIX CTAJIEH € LEIbIO
YMEHBIIIEHUS BEPOSATHOCTH 00pa30BaHUS XOJIOAHBIX TPEIIUH?

Kaxkue BubI moiorpeBa v B KakoM JHana3oHe TeMIEpaTyp UCIOJIB3YIOT IPH CBAPKE XPOMHUCTHIX
cTaseit A7s mpeoTBpalleHust 00pa30BaHUs XOJIOAHBIX TPEIIUH?

Kakwue Bumb1 TepMO0OOpaOOTKH UCIIONB3YIOT JUIS MOBHIICHUS TIACTUYHOCTH CBAPHBIX
COCIMHEHHUI XPOMUCTBIX CTaJIeh?

CocraB 1 cBOKCTBA BBICOKOJIETMPOBAHHBIX CTAJIEH U CIUIABOB.

CBapuBaeMOoCTb BBICOKOJIETHPOBAHHBIX CTAJIECH.

Oco0EHHOCTH TEXHUKH U TEXHOJIOTUH CBAPKH BBICOKOJIETUPOBAHHBIX CTAICH pa3InuyHbIMHU
Croco6aMu.

Mepbl, MO3BOJSIONINE YMEHBIIUTH BEPOSITHOCTH 00pa30BaHUS TOPSYUX M XOJIOJHBIX TPEUTUH
IIPU CBapKe BBICOKOJIETHPOBAHHBIX CTaJIEH.

CyTb cTaOMIM3UPYIOUIETO OTKHUTa U ayCTCHU3AIUH.

OT 4ero 3aBHCHT TOJIIIMHA KPUCTAITU3AIMOHHBIX U JU(PPY3HOHHBIX TPOCIOEK CBAPHBIX
COEMHEHMI pa3HOpOoAHbIX cTanei? [lo kakoMy MpU3HAKy MOXKHO UX OOHAPYKUTh?



Kak Bnusier TonmuHa npocaoek Ha IPOYHOCTh U MJIACTUYHOCTh CBAPHBIX COCAMHEHHM
Pa3HOPOMHBIX CTallel MPU BHICOKUX M HU3KUX TeMIieparypax?

I'ie pacnionaraercst KpucTaUIM3alMOHHAs U U GYy3HOHHAs! TPOCIIOIKa 110 OTHOIIEHUIO
reOMETPUYECKON JIMHUY CIUIaBJICHUS pa3HOPOAHBIX cTanei? M3 kakux 30H COCTOUT
muddy3norHas IpocIoika?

Kak BIusIOT erupyromme 31eMEHThI IEPIIUTHON U ayCTEHUTHOW CTAJIM Ha TOJIIIHUHY

T Gy3nOHHON IPOCIONKY IPU UX cBapke?

B 1uém npeuMy1iecTBa CBapKH pa3HOPOIHBIX CTAJIEH C MpeIBapUTEIbHON HarlaBkoi? B uém
COCTOUT crielu(uKa IMOJTy4eHUs HAIUIABOK U3 Pa3HOPOJIHBIX cTaei?

Korna HexxenaTenbHa nmociecBapovHasi TepMooOpad0TKa COCTMHEHH I U3 PA3HOPOIHBIX CTaICH?
[Touemy TepmooOpabOTKa COCTMHEHN HE YCTPAHSIET OCTATOUYHBIX HAMMPSIKCHUA?

Kakoii anemenT 061a1aeT HanOOIBIINM I'PpaUTHIUPYIOIIUM JASHCTBHEM IIPU CBapKe uyryHa?
Kak Bnusier ckopocTh OXJIaX/A€HUS Ha CTPYKTYpY UyTyHa Ipu cBapke?

Hawubonee rpdextrBHOE CpeCTBO MPEOTBPAIICHUS OTOSIMBAHUS METaJllIa CBApHOTO ITBA U
OKOJIOIIOBHOM 30HBI UyTyHA.

Kakwue cpeactsa Bo3ieiicTBIS Ha METaLI IIBA C L[EIbI0 NOBBILIEHUS Ka4e€CTBA CBAPHbIX
COEAMHEHMI UCIIOIB3YIOT ITPH XOJOJHOM CBApKHU YyryHa? Y CIIOBUS MOIYyYEHHUS] TPOUYHOCTH
cBapHoro coequHeHus? CrnocoObl NOTyYeHHUs IBOB C BHICOKOM MIAaCTUYHOCTBIO.
[IpyMeHeHre NBETHBIX METAJUIOB U CIJIABOB B CBAPHBIX KOHCTPYKUMSIX. CBONCTBA LIBETHBIX
METAJIJIOB U CIUIABOB, UCIOJIb3YEMBIX B CBAPHBIX KOHCTPYKLHUSAX.

OcoGenHocty (hOPMUPOBAHMSI CBAPHBIX COSAMHEHUI W3 IIBETHBIX METAJIOB U CIIJIAaBOB (MarHus,
M€, HUKENs, TATaHa, TYTOIIaBKUX METAILJIOB).

OcHoBHbIE CIOCOOBI CBAPKU LIBETHBIX METAJUIOB U CILIABOB.

TexHuKa U TEXHOJIOTHSI CBAPKHU I[BETHBIX METAJUIOB U CIUIABOB PA3IMUHBIMU CIIOCOOAMH.

Temvl KonmpoavHbIX padom:

No

Tema
/i

OCHOBHBIE CBEIEHNUS O CIIELUAIBHBIX CTAISIX U X NOBeeHueE npu cBapke. CocTosiHuE 1
IIEPCIEKTUBBI UCIIOIb30BAHMS JIESTUPOBAHHBIX TEIUIOYCTOWYUBBIX, )KaPOIPOYHBIX,

1 XKAPOCTOMKHX, XJIAJHOCTOMKHNX, KOPPO3HOHOCTOMKHX CTAJIEH U KaPOIPOUYHBIX
HUKEJIEBBIX CTalel B SHEPreTHUECKOM, KPUOT€HHOM, XUMUYECKOM, HEPTEXUMHUECKOM U
JPYTUX OTPaCiIsIX MAIMHOCTPOEHUS JUIsl IPOU3BOJICTBA CBAPHBIX KOHCTPYKIIUI

XapaKkTepuCTUKU pabOTOCIIOCOOHOCTH CBAPHBIX COSTMHEHHI KapOIPOYHBIX,
2 | ’KapOCTOMKHUX, XJIATHOCTOMKUX U KOPPO3UOHOCTOMKUX CTaslell. BiusHue nerupyrommx
J100aBOK B CTAJISIX HA MPUHAUICKHOCTh UX K Pa3IMYHBbIM CTPYKTYpPHBIM KJaccam

IToBenenue npu cBapke cTajgei NepauTHOr0, MApTEHCUTHOTO, (EPPUTHOTO,
ayCTEHUTHOT'O KJIACCOB U CIIJIABOB HAa HUKEJIEBOW OCHOBE. I3MeHeHne CBONCTB cTajnei B
OKOJIOIIIOBHOM 30HE B pPe3yJIbTAaTe CTPYKTYPHBIX IIPEBPALICHUN IO JEIMCTBUEM
TepMO,1e()OPMALIMOHHOT' O IIUKJIA CBAPKU

TexHoaoruueckast MpOYHOCTh CBAPHBIX coeAMHEHUI. CKIIOHHOCTb IIBOB K 00pa30BaHUIO
ra3oBbIX BKIOYEHHH. MeTammypruueckas XapakTepUCTUKA CIOCOO0B CBApKU

4 | mIaBJIEHUEM U CBAPOYHBIX MAaTEPUAIIOB, UCIIOIb3YEMBIX IIPU IPOU3BOICTBE
KOHCTPYKLUH U3 CTIEUANIbHBIX cTaslel U CIu1aBoB. Buasl Tepmuueckoit 00paboTku
CBapHbIX COEJIMHEHUI, €€ HA3HAYEHHUE U CIIOCOObI OCYIECTBICHUS

CBapka HU3KOYTJIEPOJAUCTBIX U HU3KOJIETUPOBAHHBIX KOHCTPYKIIMOHHBIX CTaJIEH.
Cocras, cBolicTBa 1 06nacTu npuMeHeHus. OOpa3oBaHUE 1B U OKOJIOLMIOBHON 30HBI,
5 OCHOBHBIE CBEJICHUS O CBapuBaeMOCTH. OCHOBHAs LI€Tb TEXHUKU U TEXHOJOTHH UX
cBapku. OCOOCHHOCTH TEXHUKH M TEXHOJIOTUU CBAPKU PA3TUYHBIMU CITIOCOOAMH.
CBolicTBa CBapHBIX COCTMHEHUM

6 CBapka yriepoJIMCThIX, HU3KO- U CPETHEICTHPOBAHHBIX 3aKATHBAIOIINXCS CTAJICH.




CocTaB KOHCTPYKIITMOHHBIX U TEIJIOYCTOMYMBBIX CTajleH, MX CBOMCTBA U 00JIaCTh
npuMeHeHus. OCHOBHBIE CBECHUS O cBapruBaeMocT. OCHOBBI IOJIX0/Ia K BBIOOPY
TCXHUKH U TCXHOJIOTMH CBAPKU B 3aBUCHUMOCTH OT HA3HAYCHHUA KOHCTPYKIIUHU.
Oco0eHHOCTH TEXHUKH U TEXHOJIOTHH CBAPKU PA3JIMYHBIMU CIIOCOOaMHU, CBOICTBA
CBapHBIX COETMHEHUI

CBapka BRICOKOXPOMHUCTBIX MapTEHCUTHBIX, MAPTEHCUTHO-(EPPUTHBIX U (DEPPUTHBIX
craneit. Kiaccudukanmst craneir, o0CHOBHbIE CBOMCTBA U 00J1acTh TpuMeHeHus. O0rue
PEKOMEH/IallUH 110 BBIOOPY CI1OCO0a CBApKU M CBAPOUYHBIX MaTepHalloB. TeXHUKA U
TexHosorusi. CBapka MapTeHCUTHBIX U MapTEeHCUTHO-(DEepPUTHBIX cTajel. TexHuka u
TEXHOJIOTUS CBapKH peppUTHbIX cTasield. CBONCTBA CBApPHBIX COETMHEHUN

CBapka BBICOKOJIETMPOBAHHBIX ayCTEHUTHBIX CTAJIEH U CIJIaBOB.

Krnaccudukarus craneit mo Ha3HaYCHHIO, COCTaB, OCHOBHBIC CBOMCTBa. CBapUBAEMOCTb,
0COOCHHOCTH TE€XHUKH M TEXHOJIOTHUH, 0OYCIIOBJIICHHBIE COCTABOM CTaJU U Ha3HAYCHHUEM
CBapHOU KOHCTpYKIMHU. CBOKCTBA CBApPHBIX COETUHEHUN

CBapka CrielMalIbHbIX CTAJICH M HUKEJICBBIX CIIJIABOB B SHEPTCTUYCCKOM
MAIIMHOCTPOCHHUH. TpyTHOCTH, BO3HUKAIOIIKME MTPU CBAPKE TEIJIOYCTONYMBBIX CTajeh
MEPIUTHOTO U MAPTEHCUTHOTO KinaccoB Tuma I5X2HM®A, npenna3sHaueHHBIX 1715
H3TOTOBJICHUS] 000PYTIOBAaHUS TEIIOBBIX U ATOMHBIX AJICKTPOCTAHIIHNMA, pabOTaOIIEro
npu Temrneparypax 400-600°C. IToxxo K BEIGOPY CBAPOUYHBIX MATEPHUATIOB IS TYTOBOK
U DJIEKTPOIITAKOBON CBAPKH, PEXKUMOB CBAPKH, TEMIIEpATyp MOJOTPEeBa CBAPUBAEMBIX
U3JIeHIA U TEPMUYECKOM 00paOOTKU CBAPHBIX COCAMHEHH, 00€CTICUNBAIOIINX MX
CTOMKOCTH IMPOTHB 00Pa30BaHUS XOJIOIHBIX TPEIIMH, BRICOKYIO KapOIPOIHOCTh U
pavalliOHHYIO0 CTOMKOCTh

10

CBapka crenuagbHBIX CTajle B KpHOTeHHOM MAaIllMHOCTPOSHUH.  TpyAHOCTH,
BO3HUKAIOIINE TIPU CBapKE XJIaTHOCTOWKUX CTaJIell MAPTEHOMTHOTO U ayCTEHUTHOTO
kiaccos Tuna OH6, OH9, 08X 18HI0, npennazHaueHHBIX U1 TOTYYEHUS U XPAHEHUS
CKIKEHHBIX Ta30B Ipu Temrepatypax ot 80 10 250°C. Tloaxos k BEIOOPY CBApOUHBIX
MaTepHajIOB U PEKUMOB JyTOBOW CBapKH, 00ECIICUNBAIOIINX HEOOXOTUMYIO
TEXHOJIOTHYECKYIO POYHOCTh U XJIaJAHOCTOMKOCTh CBAPHBIX COCMHEHUMN

11

CBapka crieniaibHbIX CTalIel B XUMUYECKOM U He()TEXUMIYECKOM MAITHHOCTPOCHHUH.
TpynHocTH, BOBHUKAIOIIME MTPU CBapKE KOPPO3UOHOCTOMKUX CTaJ€ MapTEHCUTHOTO,
beppuTtHOro U aycteHuTHOTrO KinaccoB Tuma 15X6M, 08XI13, 08XISHICT, 10XI4T'14H4T,
06X23H28M3 /13T, paboTaromux B KOHTAKTE C arpecCUBHBIME cpeaami. [loaxon k
BBEIOOPY CBapOYHBIX MAaTEPHAJIOB, TAPAMETPOB JIyTOBOH CBAPKH U PEKUMOB
TEPMUYECKOH 00pabOTKH CBapHBIX COCAMHEHHH, 00CCTICUMBAIOIINX UX
TEXHOJOTHYECKYIO TPOYHOCTh U KOPPO3HUOHHYIO CTOHKOCTb

12

Texnonorus ceapku yyryHa. Coctas, CBONCTBa U Kiaccu(UKALMSI YyTyHOB.
Oco6eHHOCTH TEXHOIOTUU U TEXHUKU CBapKU. TeXHMKA U TEXHOJIOIHUs yTOBOi
ropsiueii, momyropsiueit 1 XoJa0aHOM cBapku. ['a3oBas cBapka. Ilaiika-cBapka. OcoObie
BH/JIbI CBAPKHU

13

TexHoIIorus CBapKU IIBETHBIX METAIUIOB U CIVIABOB HA MX OCHOBE.
OOm1as xapakTepucTuka, Kinaccupukaiys, oonactu npumenenusi. OcoOeHHOCTH
TEXHOJIOTHU M TEXHUKHU CBAPKU

14

CBapka MeM U CIIIaBOB Ha ee ocHoBe. CocTaB, CBOMCTBA, OOIINE CBEIEHUS O
CBapUBAaEeMOCTHU. TeXHMKa U TEXHOJIOIUS Fa30BOM CBApPKHU, JYTOBOM CBAPKU YTrOJIbHBIM
3JIEKTPOJIOM, MTOKPBITBIMU 3JIEKTPOAAMH O (DIIFOCOM, B 3aIIUTHBIX ra3ax. CBapka
AJIEKTPOHHBIM JIy4OM, JIEKTPOILJIAKOBAsi CBAPKa CBAPHBIX COCIMHEHUN

15

CBapka aIFOMHHHS | CIIJIABOB Ha ero ocHoBe. CocTaB, CBOICTBA, 00IIUE CBEICHUS O
CBapuBaeMOCTH. TexXHHKa M TEXHOJIOTUS Ta30BOM CBAPKH, AYTOBOM CBAPKU yTOJIBHBIM
AIEKTPOJIOM, TOKPBITBIMH SJIEKTPOAAMHU, TIO 00 (pitoca, B 3alIUTHBIX ra3zax. CBapka
AJICKTPOHHBIM JIYIOM, JIEKTpoIiakoBasi. CBOHCTBA CBAPHBIX COCTMHEHUN

16

Capka Marausi M CIUIaBoB Ha ero ocHoBe. CocTaBbl, CBOMCTBA, O0OITHE CBEACHUS O




cBapuBaeMocCTH. [[prYrHBI OrpaHUYEHHOTO MPUMEHEHUS Ta30BOM CBAPKHU M AYTOBOM
YTOJIbHBIM U MOKPBITHIM 3JIEKTPOIOM. TeXHHKA U TEXHOJIOTHSI 1yTrOBOM CBapKH B
3aIMTHBIX ra3ax v 3JIEKTPOHHOIYYEBOM CBAPKHU

17

Capka HUKEJS ¥ CIUTABOB Ha ero ocHoBe. CocTaB, CBOMCTBA, OOIIME CBEICHUS O
CBapuBaeMOCTH. TexXHUKa U TEXHOJIOTUS Ta30BOM CBApPKHU, JYTOBOI CBAPKU YTOJIbHBIM
QJICKTPOAOM, HOKPBITBIMU 3JICKTPOAAMHU, I1O/ (1)JHOCOM, B 3allIUTHBIX I'a3ax. CBapKa
3JIEKTPOHHBIM JIYYOM, 3JIeKTponuiakoBas. CBOKWCTBA CBAPHBIX COEAMHEHHI

18

CBapka TUTaHa U CIUIaBOB Ha ero ocHoBe. CocTaB, CBOMCTBA, OOIIIHE CBEICHUS O
CBapuBaeMOCTH. TeXHHKa U TEXHOJIOTHSI JyTOBOM CBApKH MO (HIFOCOM B 3aIIUTHBIX
rasax, 3JIEKTPOHHOJY4YE€BOH, AJIEKTPOILIAKOBOM cBapku. CBOMCTBA CBApPHBIX
COEMHEHUI

19

CBapka TYroriaBKuX U XUMUYECKH aKTHBHBIX KOHCTPYKITMOHHBIX METAIIIIOB (ITUPKOHHSI,
HUOOMS, TaHTaNIa, MOJIO/IcHa, radHKs, BaHAAM, XpoMa, BoJibppama). Cocras,
CBOICTBa, 0OIIIE CBEICHUS O CBAPMBAEMOCTH. TEeXHUKA U TEXHOJIOTHSI TyTOBOM CBApKU
B 3alIMTHBIX I'a3aX, YJICKTPOHHOJYUYEBON CBAPKH

20

TexHo0rus CBapKi pa3HOPOJHBIX METAUIOB U CIUIaBOB. [IpuHIMITEI 00pa3oBaHus
cBapHoro nBa. KoHCTpyKius cBapHBIX coeTuHeHni. Bri6op crioco0a cBapku u
CBapOYHbIX MaTepUasaoB. TeXHUKA U TEXHOJIOTUS CBAPKH CTaIM C IBETHBIMU METAJIJIaMU
U CIIJJaBaMU Ha UX OCHOBE, pa3HOPOJHBIX METAJUIOB M cIu1aBoB. CBapka OuMeTaia




[Mpuioxenne 2

O].[eHO‘lele CpeacrBa AJd NPpOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallun

IIpomesxyTouHas aTTecTalus UMEET LIEIbI0 ONPEEIUTh CTENEHb JOCTHKEHUS
3aITaHUPOBAHHBIX Pe3yIbTaToB 00yueHus no aucuumianae CBAPKA CIIEL[HAJIBHBIX
CTAJIEH U CII/TABOB v npoBouTcs B hopMe dK3aMeHa U B (GOpMe BBINOTHEHHS U 3alIUThI
71a00paTOpHBIX pabOT Ha IATOM Kypce.

a) [Inanupyemsbie pe3yiabTaThl 00yUEHHUS U OIIEHOYHBIE CPEJICTBA JIJISl IPOBEICHUS
MPOMEKYTOYHOM aTTECTAllUH:

CtpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Inanupyemsble
pe3yabTaThl 00yUeHUS

OneHouHbIE CPEACTBA

[1K-14 - criocoOHOCTHIO Y4aCTBOBATh B pa0OTax MO JIOBOJKE U OCBOCHHUIO TEXHOJIOTHYECKIX
MPOLIECCOB B XOJ€ MOJArOTOBKH IIPOU3BOACTBA HOBOM MPOAYKIIMH, IPOBEPATH KAUECTBO
MOHTaKa ¥ HAJIQJIKH MPU UCTIBITAHUSIX U CAAUYE B IKCIUTyaTAIIHMIO HOBBIX 00pa3IlOB U3/IEINNT,
Y3JI0B ¥ AETAJIEH BBITYCKAEMOMN POLYKIHUH

3HaThb

MeTtoaudeckue,
HOPMAaTHUBHBIC U
PYKOBOJISIIIINE
MaTepHaIbl,
Kacaroluecsi BbIOopa
Y IPUMCHCHUS
CIIOCOOOB CBapKHu
CIICLMAIbHBIX CTaJICH
Y CIUTaBOB; TPUHIIHITHI
paboThI, TEXHUYECKHE
XapaKTEePUCTUKH,
0COOCHHOCTH
000pyIOBaHUS TSI
CBapKH CIeHATbHBIX
CTaJICii U CIIaBOB;
METOBI
HCCJICIOBAaHUH,
MpaBUJia U yCIOBUS
BBITIOJTHEHHS padOT
10 CBapKe
CIICLIMAJIbHBIX CTaJek
U CIJIABOB; OCHOBHEBIE
TeXHOC(EPHBIC
OIIACHOCTH, UX
CBOICTBa U
XapaKTEPUCTUKH,
Xapakrep
BO3ACHUCTBUS
BpPEIHBIX U OTMACHBIX
(baxTOpoB Ha
YeJI0BEKA U
MIPUPOJIHYIO CPEny,
METO/IbI 3aIUTHI OT

JlaiiTe KpaTKUil OTBET Ha BOMPOC:

CocraB 1 CBOMCTBA YIJIEPOJAUCTBIX U
HHU3KOJIETUPOBAHHBIX CTAJICH.

OO6pa3oBaHue MIBa U OKOJIOIIOBHOM 30HBI.
Crpykrypa 1 cBOICTBa.

TexHuKa U TEXHOJIOTUS CBAPKU YIJIEPOIUCTBIX
HHM3KOJIETUPOBAHHBIX CTAJICH Pa3IMYHBIMHU
crocodamu.

B kakux ciaydasx He0OXOMM IpeIBapUTEIbHBIN
MoJI0rpeB?

Brnusinue nocnenytorieit 00paboTKy Ha CBOWCTBA
CBAPHBIX COEAMHEHUN U3 YIJIEPOJUCTBIX U
HHU3KOJIETUPOBAHHBIX CTAJICH.

OTnnurie CBOMCTB OJTHO- U MHOTOIPOXO/HBIX IIBOB.
YeM oTIMYACTCA XMMHYSCKHUI COCTAaB METajlja IBa
OT OCHOBHOI'O METaJlIa.

Kaxkue cTanu no 4yBCTBUTEIBHOCTH K
TepMoaePOpPMAITMOHHOMY IIUKITy CBAPKHA OTHOCSTCS
K HU3KO- ¥ CPEIHEIETHPOBAaHHBIM
3aKaJIMBAIOIIIMCS CTAIISIM?

Kakoli kputepuii HCIIOAB3YIOT AJIs
MPEBAPUTEIIBHOMN OILIEHKH TEMITEPATyPhI MOI0TPEBa
MIpY CBapKe.

[Tepeuncnure OCHOBHBIE TEXHOJIOTMYECKUE TPUEMBI,
MIpUMEHSEMBbIE TS PEOTBPAILEHUS 00pa30BaHUs
XOJIOJTHBIX TPEIIMH MPHU CBAPKE 3aKATMBAIOIIUXCS
CTayen.

Kakwne cBapounble MaTepuaibl UCIOJIb3YIOT IS
CBAPKH 3aKaJIUBAIOLINUXCS CTAJICH.

Kaxkue nmpoiieccbl MOTYT BbI3BaTh CHU)KEHHUE
MPOYHOCTH U IJIACTUYHOCTH METAJIA B CBAPHOM
COCAMHEHUH TIPU IKCIUTYaTaI[uy U3ACIIHI U3
YKapOIPOUHBIX MEPIUTHBIX CTAJICH?




HUX IPU BBIITOJHEHUN
paboT 1o cBapke
CHELMAIbHBIX CTaJIEH
U CIIJIAaBOB

Kak u3mensercs cTpyKTypa BBICOKOXPOMHUCTBIX
CTaJiell B 3aBUCHUMOCTH OT KOHLIEHTPALMK XpoMa U
yriepona?

Kakoli coctaB nmpucaouHOro MeTamia UCIoJb3YI0T
IUIL CBapKU XPOMHUCTBIX CTaJIEH C LIEIIBIO
YMEHBUICHUS BEPOSTHOCTH 00Pa30BaHUS XOJIOIHBIX
TpemuH?

Kakue Buzpl mogorpesa u B KakoM JHMana3oHe
TEMIIEPATYP UCHOJIB3YIOT IIPU CBAPKE XPOMUCTHIX
CTaJIeH JIsl IPEeIOTBpAIIeHUsT 00pa30BaHM
XOJIOJHBIX TPEIINH

Kakue Buibl TepMOOOPAOOTKH HCTIONB3YIOT JUIS
MOBBIILIEHUS TUIACTUYHOCTH CBAPHBIX COEIUHEHUM
XPOMUCTBIX CTaJICH?

CocTaB 1 cBOMCTBA BBICOKOJIETUPOBAHHBIX CTAJIEH U
CILIaBOB.

CBapuBaeMOCTh BBICOKOJIETUPOBAHHBIX CTAJICH.
OCOoOEHHOCTH TEXHUKH U TEXHOJIOTHH CBAPKH
BBICOKOJIETUPOBAHHBIX CTAJIEN PA3IMYHBIMU
CIOCO0aMHu.

Mepbl, 103BOJIAIOUINE YMEHBIIUTH BEPOSITHOCTD
00pa3zoBaHMsI TOPSYUX U XOJIOAHBIX TPELIUH MPH
CBapKe BBICOKOJIETUPOBAHHBIX CTaJeH.

CyTb cTaOWIIN3HUPYIOLIETO OT/KUTA U ayCTEHU3ALUH.
OT 4ero 3aBMCUT TOJIIIMHA KPUCTAJIIIM3ALMOHHBIX U
¢ Gy3UOHHBIX TPOCTIOEK CBAPHBIX COSAMHEHUN
pasHopoaHbIX cTanei? I1o kakoMy npu3HaKy
MOKHO UX OOHApPYKUTh?

Kak Biuser TonmuHa npocioek Ha IPOYHOCTh U
IJIACTUYHOCTB CBAPHBIX COCIMHEHUN Pa3HOPOJHBIX
CTaJiell U BBICOKUX M HU3KUX TeMIieparypax?
I'ne pacnonaraercs KpucTaJUIM3al{MOHHAS U
1(Py3roHHAs IPOCIONKA IO OTHOILIEHUIO
TE€OMETPUUYECKON JIMHUY CIUIABIEHUS Pa3HOPOJHBIX
crazneii? M3 kakux 30H COCTOUT qu(Py3nOHHAS
npocnoiika?

Kak BIUAIOT Nerupyromme 31eMEHThI IEPIUTHON 1
ayCTCHUTHOMW CTaJH Ha TOMIUHY Auddy3noHHas
MPOCJIOMKa MpU UX CBapke?

B uéM nmpeumyinecTBa CBapKu pa3HOPOIHBIX CTaICH
C IpeBapuTeIbHOM HarutaBkoi? B uém coctout
crnienn(puKa MOoTy4eHUs HaIlJIaBOK U3 Pa3sHOPOAHBIX
cranein?

Korna HexxenarenpHa nociaecBapovHas
TepM0o0OpaboTKa COETUHEHUI U3 pa3HOPOIHBIX
ctraneit? [louemy TepmooOpaboTKa coeTUHEHUI He
YCTpaHSIET OCTATOYHBIX HANPSHKEHUM?

Kakoii anemenT o0naaer HanOOIbIINM
rpadUTU3UPYIOILUM JIeHICTBUEM IPU CBapKe
yyryHa?

Kak Biusier cKkopocTh 0XJIaXk/I€HUS Ha CTPYKTYPY
4yr'yHa IpH cBapke?




Haubonee rapdextuBHOE CpencTBO
MIPeIOTBPALICHHUS OTOSTUBAHUS METallJla CBAPHOTO
IIIBa M OKOJIOIIIOBHOM 30HBI.

Kaxkue cpenctBa Bo37€CTBHS Ha METAJLT IIBA C
LIETIBIO TTOBBIIIEHUSI KAUE€CTBA CBAPHBIX COEMHEHUIM
HCIIONB3YIOT MPHU XOJOIHON CBAPKU YyryHa?
VYcnoBus mosrydeHus: MPOYHOCTH CBAPHOTO
coequHeHus? CrocoObl MOTy4YeHUs IIBOB C
BBICOKOM MJIaCTUYHOCTBIO.

[IpuMeHeHre IBETHBIX METAJIJIOB U CIUIABOB B
CBAPHBIX KOHCTPYKIUAX. CBOMCTBA IIBETHBIX
METaJJIOB U CILJIABOB, UCIIOJIb3YEMBIX B CBAPHBIX
KOHCTPYKITHSX.

Ocobennoctu (hopMuUpOBaHUS CBAPHBIX
COCIMHCHHUI U3 I[BETHBIX METAJJIOB U CIIJIaBOB
(Maruawusi, Meid, HUKEJIs, THTaHa, TYTOTUIABKUX
METaJlIOB).

OcHoBHBIE CIOCOOBI CBAPKHU I[BETHBIX METAIIOB U
CIIaBOB.

TexHuKa 1 TEXHOJIOTHS CBAPKU IIBETHBIX METAJIJIOB
Y CILJIAaBOB Pa3JIUYHBIMH CIIOCOOAMH.

Ymers

BbInonHATe paboThl B
00J1aCcTH HAy4HO-
TEXHUYSCKOU
JIEATEIBHOCTH 110
MIPOCKTUPOBAHMUIO,
nH(OPMAIMOHHOMY
00CITy>KUBAHHIO,
OpTraHu3aIuu
MIPOM3BOJICTBA, TPy
U yTIpaBJICHHSI,
METPOJIOTHIECKOTO
obecrieyeHus,
TEXHHYECKOTO
KOHTPOJIS TTPU
BBITIOJTHCHUH pabOT
0 CBapKe
CIICIIMATbHEIX CTaleh
1 CILIaBOB;
UICHTUPHUIPOBATH
OCHOBHBIE OITACHOCTH
Cpelibl OOUTaHUS
YeJIOBEK, OLICHUBATH
PHUCK UX pealTu3allnH,
BBIOMPATHh METOBI
3aIUThI OT
OIIaCHOCTEH IpU
BBITIOJTHEHUH padOT
0 CBapKe
CIICLIMATIbHBIX CTaleH
M CIJIABOB U CIIOCOOBI
KOM(OPTHBIX

[IpakTrnueckue 3anaHus:

1. Conepsxanue yriiepoaa B HU3KO-, CpeJIHE- U
BBICOKOYTJIEPOAUCTON CTaNIH.

2. . Conepxkanue xpoma B (peppuTHOH,
MapTEHCUTHOW ¥ MapTEHCUTHO-()EPPUTHON CTaIIH.
3. . ConeprkaHue XpoMa U HUKEIS B
BBICOKOJIETUPOBAHHOM ayCTEHUTHOU CTaJIH.

4. CxeMaTH4ECKH U300pa3UTh CTPOEHUE 30HBI
IIJIABJICHUS CTAJIN.

5. 'padmdeckn u300pa3uTh ITMHHBIE M KOPOTKHE
[IAKH.

6. Hanucatb popMyibl pacKucieHus MeTaia.

7. HanucaTs popmMyiy onpeseneHus napamerpa o
OLIEHKE CKJIOHHOCTH CBapHOTO I1IBa K TOPSAYUM
TPEIUHAM.

8. Hamucarpb hopmyn pacuéra SKBUBaJICHTa
yriepoza Juis 3aKaluBaroIINXCs CTajei.

9. PaciindpoBath ycinoBHOE 0003HAUCHHE
AJEKTPOJA.

10. CxemaTnyHO M300pa3UTh MONEPEUHOE CEUECHUE
JNEKTPOJA.

11. Cxematn4HO M300pa3UTh MOMEPEUHOE CEUECHUE
IIOPOILIKOBOM ITPOBOJIOKH.

12. CxeMaTnyHO M300pa3UTh pa3ieKy KPOMOK IIPH
CTBIKOBOW CBapkKe.

13. Hammucatp ¢opmyiy pacuéra npeiBapuTeIbHOTO
MO/IOTpeBa MPU CBApPKE BHICOKOMPOYHBIX CTAJIEH.
14. 3006pa3uth CTPyKTYPHYIO CXEMY HHBEPTOPHOI'O
HCTOYHUKA IUTAHUSI.

15. Onpenenuts JJIMHY JIEKTPOIA.

16. OnpenenuTh pa3HOCTh TOJIUIMHBI IOKPBITHS




YCJIOBUM
JKU3HEACSATEIIbHOCTU

JIEKTPOA.

IIpakTnyeckas padora Ne 1

PYUYHAA OJIEKTPOAYI'OBAS CBAPKA
N3yunthb pexuMbl cBapku U KO3 GHUIIUEHTHI
pacIUIaBiIeHNUs], HAMJIABKU U TIOTEPb AIIEKTPOJHOTO
MaTepHaia JIEKTPOIOB C Pa3IMYHbIM BUJIOM
TIOKPBITHSI.

Be1Opath 31€KTpobl U1 CBApKU YTIEPOAUCTBIX
cTajei.

CdopmynupoBaTh BEIBOJbI IO paboTe.
CocraBUTh OTYET.

Braanets

MeTtomamu
MIPOBEICHUS
KOMIIJIEKCHOTO
TEXHHKO-DKOHOMH-
YeCKOI'0 aHaIn3a s
000CHOBAHHOTO
IIPUHATHS PELICHUN
BbIOOpA U
MIPUMEHEHUS
CIIOCOOOB CBapKu
cHeUalbHBIX CTaJIeH
U CIJIaBOB,
M3BICKAHUE
BO3MOXKHOCTH
COKpAIIICHHUS ITHKJIa
paboT 1o cBapke
CHeIUalbHBIX CTaJICH
U CIJIaBOB,
COJZICMCTBHUS
MOATOTOBKE Tpoliecca
WX peau3ainu
obecrieyeHneEM
HEOOXOIUMBIX
TEXHUYECKAX JTaHHBIX
MIPU CBapKe
cHeanbHBIX CTaleH
U CIIaBOB

[lepeuens mabopaTopHBIX paboT:

1. Cpapka atoMHHHSL.

2. Capka Meju.

IIpakTnueckas padora Ne 2

CBAPOYHBIE MATEPHAJIbBI

Lleny pabompi: I3yunTh OCHOBHBIE BH/IbI CBAPOUHBIX
MaTepuaoB, UX Ha3HAYEHHE U 00JIaCTh MPUMEHEHHS.
CpaBHHUTB TEXHOJIOTUYECKHE CBOMCTBA MAaTEPUAIIOB
Ka4eCTBO MOTy4aeMbIX CBapHBIX IIIBOB.

V3y4uTh IITYYHBIE TIABSIIMECS IIEKTPOIbI ITPU
PY4YHOM AYrOBOM CBAapKe, dJIEKTPOIAHBIE IIPOBOJIOKH
CIUIOILIHBIE U TOPOUIKOBBIE ITPU MEXAaHU3UPOBAHHOM
JyTrOBOM CBAapKe B 3aILUTHOM rase, 1o (pJIrocoM u
TIPH AJIEKTPOIIJIAKOBOK CBAPKE; B HECKOIBKO
MEHBIIIEH CTENeHN Y4acTBYIOT B (JOPMUPOBAHUU
cocTaBa IIBOB (DJIFOCHI M aKTHBHBIE 3AILIUTHBIE I'a3bl.
[IpousBectu 3amep KodhPUIIEHTa TOKPHITUS
AIIEKTPOIOB C OCHOBHBIM BHJIOM TTIOKPBITHSL.
VYka3arb IOCTOMHCTBA M HEJIOCTATKU 3JIEKTPOIOB
IIPU CBapKe YTIIEPOAUCTHIX CTaJeH.
CdopmynupoBaTh BEIBOJBI IO paboTe.

CocTaBUTb OTYET.

6) ITopsiiok npoBeaeHNs TPOMEKYTOUHON aTTECTAIMH, TOKA3aTeIN U KPUTEPUN OLIEHUBAHMS:

[IpomexxyTounas arrectanus no nucuuiinae « CBAPKA CITELJUAJIBHbBIX CT. AJIEU U
CIIJIABOB) BKIIOYAET TEOPETUUYECKUE BOMPOCHI, IO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHHUS
00yJaronMMuUCs 3HaHUH, U MPAKTHYECKHE 3aaHusl, BBISBISIONINE CTETIEHh CPOPMUPOBAHHOCTH
yYMEHHH U BIIAJICHUN, TPOBOAUTCSA B (hopme 3a4€Ta ¢ OIIEHKOM U B (hOpME BHIITIOTHEHUS U 3alIUTHI
1a00paTOpPHBIX B (hOpME BBITOTHEHHSI U 3aIIUTHI KOHTPOJIHHOU PabOTHI.

Kpurepun orieHku (B COOTBETCTBHH C (POPMUPYEMBIMH KOMITETCHITUSMH H
MJIAHUPYEMBIMHU PE3yJIbTaTaMHu O0yYeHHS ).

— Ha OIEHKY «OTIUYHO» — 00yUaIOLTUICS MOKa3bIBAET BHICOKUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIICTECHITHIA;

— Ha OLEHKY «XOpOLIO» — 00y4Jaroluiicsl TOKa3bIBAE€T CPeTHUN YPOBEHb CPOPMUPOBAHHOCTHU
KOMIICTECHIIUIA;



— Ha OLIEHKY «YJOBJIETBOPUTEIBHO» — 00yUarOIIUNACS OKa3bIBAET IIOPOrOBBIM yPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIIUH;
— Ha OLIEHKY «HEYJOBJIETBOPUTEILHO» — PE3YJIbTAaT 00y4YEeHUS HE JOCTUTHYT.

Oo0pa3en 3x3aMeHAMOHHOTO OnJIeTa

MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit @enepannu
OI'BOY BO «MI'TY um. I''1.Hocosa»

YTBEPXIAIO
3aB. kadenpoit MuTOIuM,
I.T.H., Ipod.

C.N.IlnaroB

SK3AMEHAILIMOHHBIN BUJIET Ne 1

Hanpasnenue noarorosku 15.03.01 - MAIIIHHOCTPOEHHE
Ipopuias noarorosku (cneunanuszauus): ObOPY/[OBAHHUE H TEXHOJIOTI'HA
CBAPOYHOI O ITPOU3BO/ICTBA

Kadenpa MuTOluM
Juctunmuna 51.B.10 CBAPKA CHELMAJIBHBIX CTAJIEH U CIIJIABOB

Yacos no ®I'OC 180 ygac.
DK3aMeHaTop: AOLEHT, K.T.H. Muxaitnuiisiz C.B.

1. CocraB u cBOICTBa YyIIEPOAUCTHIX M HU3KOJIETUPOBAHHBIX CTaJIEH.
2. OCOOEHHOCTH TEXHUKHU U TEXHOJOTHUH CBAPKH BBICOKOJIETMPOBAHHBIX CTasel
Ppa3IMYHBIMU
CIOCO0aMH.
3. IIpaktuyeckoe 3a1aHue.




