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

b1.B./JIB.11.01

PABOYAS ITPOI'PAMMA TUCIUAIIJINHBI

CBapRa IJIaCTMAaCC U CKJICMBAHUEC MaTEpUaAJIOB

(HaumeHo8aHUe OUCYUNTUHDBL)

10 HAIPABJICHUIO ITOJITOTOBKU
15.03.01 MamuHocTpoeHue

HaIpaBICHHOCTH (TIPodHIIb)
CoBpeMeHHbIE TEXHOJIOTUYECKUE MPOIIECCHl M3TOTOBJICHUS JIeTalell B MAIIMHOCTPOCHHN

®opma 00ydeHUs: 3a09HAs
I'ox mabopa: 2020

O6mas Tpynoemkoctb: 4 3E

Pacnpeue.nenne aCoB JUCIHMIUIMHBI IO CEMECTPpamM

Cemectp 7

dopmMa KOHTPOJIA | 3a4eT Hroro
Bun 3ansTuit
Jlextum 8 8
JlaGopaTopHble 4 4
IIpakTrHueckue
PykoBoJICTBO: KypcoBble padotsI (mipoektsi) / PI'P
[TpomMexxyTouHast aTTecTanus 0,25 0,25
KonrakTtHas pabora 12,25 12,25
CamocrosTenbHas paboTta 128 128
KoHTpons 3,75 3,75
Hroro 144 144




Pabouyto mporpaMmy cocTaBuiI:
JIOLEeHT, KauJ. TexH. Hayk [llamkun Oner BaneHTnHOBUY

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboyeii mporpaMMbl TUCHUTUIHHBIL:

e OtcyTcTBYET

Penienzent

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

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

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

YTBEPXIEHO

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

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



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llenp — obecneunTh OynymieMy CHENHAINCTY YPOBEHb KOMIICTEHIMH ISl PElIeHUs
npodecCHOHATBHBIX 33Jad MO0 OOOCHOBAaHHOMY BbIOOpY Hamboisiee 3(pPEeKTHBHBIX HHIKEHEPHBIX
peuieHuii B 00NacTH CBapKu IUIACTMAcC M CKJICHBAaHHMS MAaTE€pHUAlOB IIyTEM 3HAKOMCTBA C
TCXHOJIOTHYCCKUMH BO3MOXHOCTAMU PACCMATPHUBACMBIX CHOCO6OB, HU3Yy4YCHHA NPUPOJALI U TCXHUKH
HOJTYYeHHS COCAMHEHHUH, (OPMUPOBAHUS Y HUX NPEICTABICHUS O 1IEIeCO00Pa3HOCTH TEXHUIECKUX
CPE/CTB, IPUEMOB U CIIOCOOOB, 0OECIIEUNBAIOIINX CO3/IaHUE YCIOBUI JUIS IPOTEKAHUS MIPOLIECCOB
CBapKH IJIACTMACC U CKJICUBAHUSI MAaTEPHAJIOB.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA:
«Duzukay, «Xumusn», «Marepuanosenenue 1 TKM».

JIMCIUTITMHBI U TIPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOW JNUCIMIUIMHBI HEOOXOIMMO Kak
npenmectyromee:  «IIpou3BOACTBO  CBAPHBIX KOHCTPYKUHI», MNPEAAUIUIOMHAs IPAKTHKA,
MIPOM3BOJICTBEHHAs MPAKTHKa (HAy4HO-UCCIIeqoBaTeNbCcKas paboTa), MOJATOTOBKA K CAaue U caada

roCyJapCTBEHHOT'O IK3aMEHa, IIOArOTOBKA K IPOLEAYPE 3alUThI U Ipoueaypa 3amurtsl BKP.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

®opmupyemble U
KOHTPOJINpYyeMble
KOMIleTeHIHH (KO

Y HAaUMEHOBAHUE)

HNuaukaropsl
JMOCTHKeHHUS
KOMIIeTeHINIi

ILnanupyembie pe3yJbTaThbl 00yUeHHSs

IK-12 -

3HaTh:

CHOCO6HOCTI)IO - OCHOBHBIC aCIICKTBhI MaTCPHUATIOBCACHUA IMOJIUMCPHBIX
pa3pabaThIBaTh MaTepHuayoB, COCTaB, CTPOCHUE U TEXHOJOTUYECKHE CBOMCTBA
TEXHOJOTHYECKYIO IJ1aCTMAcC;

u - OCHOBHBIE CTIOCOOBI CBAPKH MOJIMMEPHBIX MaTEPHAIIOB,
MMPONU3BOJACTBCHHYIO B 00J1aCTH UX IMPUMCHCHUA, TCXHOJIOT'MYCCKUEC ITapaMETPhbl U
JOKYMEHTALHUIO C npUMeHsieMoe 000pyI0BaHHE;

HUCIIO0JIBb30BaHHUEM - TUIMMOBBIC TCXHOJIOTHYCCKHUEC MPOLCCCHI CKIICHUBAHUA
COBPEMEHHBIX MaTepuasoB, KIaCCU(PUKAIIUIO KJIeeB, 0COOCHHOCTH
MHCTPYMEHTAIbHBIX OTBEPKIEHHUS KIIEEBOIO COEUHEHMUS;

CpeJlICTB YMerTs:

- Ha3Ha4YaTb TEXHOJOTUYCCKUEC PCIKUMBI U ITapaMETPhI
U3y4aeMbIX CIOCOOOB CO3aHUsl HEPa3bEMHBIX COENHEHHH,
nooupaTh Heo0XouMoe 000pyI0BaHNE U MaTEpUAIIbI;

- BBISIBJIATH /1€(DEeKThI COETUHEHUH, TOJTyYEHHBIX CBApPKON HIIN
CKIICMBAHUEM, U NIpCJiaraTb pCKOMCHAAIUHU 110 UX
IPEJOTBPALCHHIO;

Bnanets:
- HaBbIKaMU MTPOEKTUPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB
CBapKM IJIACTMACC U CKIICMBAHUSI MATEPHAJIOB

[1K-17 - ymenuem

3HaTh:

BBIOMPATH - OCHOBHBIE CTIOCOOBI TTepepaboTKH MIacTMACC;

OCHOBHBIE U - KJTaCCU()MKALIMIO CIIOCOOOB U TEXHOJIOTMYECKHE
BCIIOMOTaTeIbHbIE — BO3MO>KHOCTH pacCMaTpHUBAEMbIX METOJIOB CBapKH IJIaCTMAcC
MaTepuaibl U U CKJIEMBaHMs MaTE€pPHAJIOB;

CIocoObI - OCHOBHBIE CBOMCTBA COETMHEHMM, OJTyYEHHBIX

peanzanuu paccMaTpuBaEMbIMH METOIAMH.




®opmupyemsbie 1 | MHAUKaTOPBI
KOHTPOJIMPYeMble | JOCTUKEHHU S
. IInanupyemsle pe3yJbTaThl 00y4eHHUS

KOMIIETeHIUH (KOJ | KoMIeTeHmii

Y HAHMEHOBAHHE)
OCHOBHBIX YMers:
TEXHOJIOTUYECKHUX - HA OCHOBAaHUM UCXOIHBIX JAHHBIX BBIOMPATh ONTUMAJIbHBIN
IIPOLIECCOB U BAPUAHT IIOJIy4CHUS HEPAZBEMHOIO COCTMHEHUS U
IIPUMEHSTD - 000CHOBBIBaTh CBOI BBIOOD;
[IPOrPECCUBHBIE - I10JIb30BATHCS CIELUATM3UPOBAHHON CBApOYHOU
METO/IBI JIUTEPATyPOH.
JKCIUTyaTaluu Bnaners:
TE€XHOJIOTHYECKOIO - HaBBbIKaMU IIPUMEHEHUS NIOJyYEHHBIX 3HAaHUHN NIpU
00opyoBaHus Ipu NPOBE/ICHUS] HAYYHBIX MCCIIEOBAaHUH B 00JIACTH TOJTYYECHUS
U3TOTOBJICHUU HEepa3beMHbIX COEJMHEHUH, a TaKKe IpueMamMu o0paboTKU
151631 (15071 a IIOJIyYEHHBIX PE3YJIbTATOB;
MAaIIMHOCTPOCHUS - HaBBIKAMH IIOMCKA U UCIOJIb30BaHUS COBPEMEHHBIX CIIOCOOOB

M IIOAXO0O0B B CBAPKC IJIACTMACC U CKIICMBAHUU MAaTCPUAJIOB B
pa3pa6aTLIBaeMLIX TCXHOJIOTHYCCKUX IIPOLECCCaX.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbl TEKYLEro

Bu . KOHTPOJIA
Monayan o HanmenoBanue TeM 3aHATHIA Oobem, HNHTepakTHB, P
yueOHO . Cemectp banbl (HaMmMeHOBaHUe
(paznen) (yueoHoli paGoThI) q, q,
padoThI OLIEHOYHOI'0
cpeacrsa)
ek 1.1. Knaccudukaius u cpaBHEHHE OCHOBHBIX 7 05 3 [IpoMexyTOUHBII
" |CBOMCTB KOHCTPYKIIMOHHBIX MaT€pUaJIOB ' TecT Nel
1.2. Knaccudukanus BUI0B Hepa3beMHBIX
Monynsb 1. Beenenue ek coenuHeHui. CriocoObl MX CO3AaHHUS. 7 10 3 IIpomexyTOUHBIN
" (IIpeumy1iecTBa 1 HEJOCTATKU Pa3HBIX CIIOCOOOB ' TecT No2
COEJTMHEHMUSI.
Cp. |CamocrosiTenpHOE U3yUYE€HHE MaTepuaia 7 25 — — —
2.1. Onpenenenue, crocoObl MOTy4eHUs, .
[TpoMexxkyTOUHBII
Monyib 2. OcHOBHBIC Jlek. |kmaccudukanus u GU3NISCKUE COCTOSHHUS 7 0,5 3 — Tect No3
CBEICHHUS O TOJIMMEpPax MIO0JIMNMEPOB. B
U IUTACTUYECKUX Maccax 2.2. Onpenenenue, COCTaB, Kiaccupukanus, TpOMEKYTOUHAL
CBeleHUs 0 mojauMepax | JIek. |OCHOBHBbIE CBOMCTBA U MPUMEHEHHUE TEOPMOILJIACTOB 7 0,5 3 — p TeCTyNo 4
U TUTACTUYECKUX Maccax Y PEaKTOIIACTOB. B
Cp. |CamocTosITenpHOE H3yYEHHE MaTepHuaa 7 25 — — —
ek 3.1. CymHoCTh ¥ OCHOBHBIE PAa3HOBHUJIHOCTH CBAPKU 7 05 3 [TpomexyTouHbIi
" |miactMacc ' TecT Ne5
Monyis 3.
3.2. CymHocTh, KpUTEpUHU CBApUBAEMOCTH, .
CBapuBaeMoCTh [TpomexyTouHbIi
Jlex. |kyaccudukanus cnoco6oB AU Py3noHHO- 7 0,5 3 —
IJ1acTMacc . TecT Ne6
pEOJIOTUYECKON CBAPKHU.
Cp. |CamocTosiTenpHOE H3yUEHHE MaTepHuaa 7 25 — — —
Monyins 4. TexHomoruu
1 Py3noHHO-
PEOJOrUYECKON CBapKHU ek Tewma 4.1. Capka HarpeTsiM razom. CBapka 7 05 3 [TpoMexxyToUHBII
TEPMOIIAJICTOB U " |3KCTPYOUpPYEMOM IIPUCAAKOM. ’ TecT Ne7

XUMHUYECKON CBAPKH
MIOJIMMEPOB.




®opMbl TEKYyLIEr0

Bu . KOHTPOJIfA
Monyas o HaumeHoBaHue TeM 3aHIATHH Oo6bem, HNHuTepakTuB, P
yueOHO¥ . Cemectp banbl (HaMmMeHOBaHUe
(pasnen) (yueoHoli paGoThI) q, q,
padoThI OLIEHOYHOI'0
cpeacrsa)
[TpoBepsiemoe 3ananue 1. U3yunth 0cOOEHHOCTH
CBapKH TCPMOTIACTUYHBIX MTOJIMMEPOB HATPETHIM
JIa0. P p p P 7 1,0 4 - Oruet o JIP Nel
ra3om, pa3zpaboTaTh TEXHOJIOTHIO CBAPKHU U
no100paTh 000pyIOBaHHE.
Tlex 4.2. KoHTaKTHO-TEIJIOBasl CBapKa TEPMOILIACTOB 7 10 3 [IpomexxyTouHbIN
" |omiaBI€HHEM U MPOTIABICHUEM. ’ tecT Ne§
[Tposepsiemoe 3ananue 2. M3ydutb 0COOEHHOCTH
CBapKH CTHIKOBOM CBapKH TEPMOILIACTUYHBIX
JIa0. P P P 7 1,0 5 - Oruer o JIP Ne2
MOJIMMEPOB HATPEThIM HHCTPYMEHTOM, pa3padboTaTh
Mopyns 4. TexHnonorun
TEXHOJIOTHIO CBAPKU U MOA00paTh 000pyAOBaHHE.
mQPy3noHHO-
. [TpoBepsiemoe 3ananue 3. M3yuntb 0cOOEHHOCTH
PCOJIOTHHCCKOM CRAPKH CBapKH TCPMOTUIACTUYHBIX ITOJIUMEPOB
TEPMOIIAJICTOB H JIab. P P P 7 1,0 5 - Ortuer o JIP Ne3
. 3aKJIaJHBIMU HarpeBaTeNsIMU, Pa3padoTaTh
XUMHYECKON CBapKH
HOIIMEDOE TEXHOJIOTHIO CBApPKH M 110100paTh 000pyI0BaHUE.
pOB. 4.3. CBapka TpeHueM, KoieOaHusIMU .
. IIpomekyTOUHBIN
Jlek. |yapTpa3ByKOBOW YacCTOTHI, B AJIEKTPUUYECKOM T10JIE 7 0,5 3 — Tect N9
BBICOKOM YaCTOTBHI. )
4.4. Capka TepMOILIACTOB U3JIy4eHHEM (CBETOBBIM .
[TpomMexxyTOUHBII
Jlex. |my4om, HH(paKpaCHBIM H3ITydeHUEM, JIa3epHas 7 0,5 3 -
tect NelO
CBapka)
[TpomMexxyTOUHBII
Jlex. |4.5. Xumuueckas cBapKa IOJUMEPOB. 7 0,5 3 — p yr
tect Nell
Cp. |CamocTosTenbHOE U3yYEeHHE MaTepuana 7 25 - — —
Tex 5.1. CyIIHOCTb ¥ CTa U CKJICUBAHUS, TPHUUHBI 7 05 3 [TpomexyTodHbII
" |agre3mwm Kjest K cyocTpaTam. ’ tecT Nol2
Monayns 5. CkiienBanue
5.2. OcHOBHBIE TPYMITHl KOHCTPYKITMOHHBIX .
MaTepuasoB . [TpomexyTouHbII
JIex. |CMOJISTHBIX KJIEEB, HX CBOMCTBA U O0JIACTH 7 0,5 3 - reer Nel3

IMPUMCHCHU .




®opMbl TEKYyLIEr0
Moayab B . HaumeHoBaHue TeM 3aHATHI Oobem, HNurepakrus, KOHTPOIA
(pasnex) yueOHO¥ (yueGHoii paGoTni) Cemectp .. banbl u. (HaMmMeHOBaHUe
padoThI OLIEHOYHOI'0
cpeacrsa)
Tek. 5.3. Oco0eHHOCTH KOHCTPYUPOBAHUS COSAMHEHUIN 7 05 3 3 [IpoMexyTOUHBII
Y OCHOBHBIE OIE€pALMU TEXHOJIOTUU CKJIEMBAHMUSL. ’ tect Nel4
Monyinb 5. CkiienBanue [IpoBepsemoe 3ananue 4. OnpeaeneHue npeaena
MaTepuasioB JIa6. |MPOYHOCTH KJIEEBBIX COCMHEHUH Ha Cpe3 IpU 7 1,0 4 Ortuer no JIP Ne4
CKJICHMBAaHUM AJIFIOMUHUEBOTO cruiaBa kieeM DJII1
Cp. |CamocrosiTerpHOE U3yUE€HHE MaTepuasa 7 28 — — —
ITA  |IIpomexxyTouHas aTTecTanus 7 0,25 40 — WroroBserii Tecr,
K KoHTtpoiib 7 3,75 — BOIIPOCHI K 3a4ETY
Hroro:| 144 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

HpI/I pcajii3daiun JAUCHHUITIIMHBI HCIIOJIB3YIOTCA JUCTAaHIIMOHHBIC O6paSOBaTeJ'IBHI)Ie
TCXHOJIOTHH.

6. MeToauuyecKue YKa3aHUusA 110 0CBOCHUIO TUCIHTUIIJINHBI

[Tpu ocBOeHHH BCEX pa3esiOB AUCHUILUIMHBI HEOOXOAUMO coueTaHue BceX GopM ydeOHOMH
JIeATEIIFHOCTH: W3y4YCHHE JIEKIMOHHOTO MaTepuaja, BBITOJHEHHE 3aJaHMi Ha J1abopaTOpHBIX
3aHATHAX KakK C HUCIOJIB30BAHHUEM KOMIIbIOTEpA, Tak M 0€3 HEero, caMocCTOsITelbHas paboTa c
PEKOMEHIYeMOH JUTepaTypodl M WCIOJB30BAHHE METOJMYECKUX YKa3aHWH, KOHCYJIbTAIlN
npernoAaBaTeledl IpU  BBIIOJIHEHHMM CAMOCTOATENBHBIX paboT. Ocoboe MecTo 3aHMMAaeT
MHTEPAKTHUBHAS METOAMKA BBIIOJHEHUS U MPEACTABICHHS CTYJICHTOM IEpe/ IPYNIION pe3yIbTaToB
CBOUX JTAaOOPaTOPHBIX PadOT (MPE3EeHTALNH TOKIAJIOB).



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
Tecmosvie 3a0anus Nel-121
7 [1K-12 Bonpocwt k 3auemy Nel-17
Jlabopamopnas pabomwvr Nol,2
Tecmosvie 3a0anus Nel22-216
7 [TK-17 Bonpocuwl k 3auemy Nel8-34
Jlabopamopnas pabomuol Ne3,4

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. OT4et no JiaboparopHoii padore

JlaboparopHasi padora Nel «CBapka nmjiacTMacce HArpeTbIM ra3oM ¢ IpUMeHEeHHeM

NMpUCATOYHOI'0 MaTepuaJjaa».

Dopma omuema no n1adopamopnoii pavome Nel (codeprcanue):

1. TUTyJIBHBIN JUCT.
2. Lleas paboThI
3. CyIIHOCTb CBapKH HAarpeThIM ra3oM (KpaTkue TEOpETUUECKUE CBECHUS)
4. Kapra TexHonmoruyeckoro npoiiecca cOOpKH 1 CBapKu 00pa3IoB:
Copepxanue
P ObopynoBanue,
nepexoja u BcnomoratenbHble
Onepanus Ocku3 MPUCTIOCOOICHHUS,
PEKUMBI HHCTDVMOHTLL MaTepuabl
00paboTKH pyM
5. Pe3ynbTaThl MEXaHUYECKHX UCTIBITAHUN 00pa3IoB:
Pazmeps! 06pasios ITpenen OTHOCHTEIBHAS
wiomans | Paspymaromee P P MPOHHOCTL
Ne | Tommuna, | mmpuHa, yi PaCTsKCHIH, o
CBapHOTO yeunue, P, H P B .100 %
M M 2 mwos __ MII oCH : 70
IBa, M o, = S’ a o
6. AHanu3 pe3ynbTaToB padOTHI.

7. BriBon1

JladopaTopnasi padora Ne2 «CBapka njacTmMacc HarpeTbiIM HHCTPYMEHTOM»
Dopma omuema no nadopamopnoit padome N2 (cooepirrcanue):

KpaTkue Teopetnueckue cBeeHHs 0 crioco0e CBapKH IIACTMACC HArPEeThIM HHCTPYMEHTOM.

Ob6opynoBanue,
MPUCTIOCOOIICHHUS,

1. TUTyIBHBIN JTUCT.
2. [{enb paboTHLI.
3.
4. Kapra TexHoJI0rnuecKoro npoiecca noAroTOBKM M CBapKH 00pasIioB.
Conepxxanne
Onepanus fepexoaa Ocku3
PEKUMBI

00paboTKn

WHCTPYMEHTHI

BcenomorarenbHbie
MaTepuabl




5. Pe3ynbTaThl HCTIBITAHUM.
6. AHanu3 pe3ynbTaToB padoThI.
7. Br1Bo1BI 110 paboTe.

JlaGopatopnasi paGora Ned «M3ydyeHue mpoluecca CBAPKH MNOJMMEPOB 3aKJIAJHbIMU
HarpeBaTeJsiMID)

Dopma omuema no 1adopamopnoii pabome Ne3 (cooeprcanue):
1. TUTYNbHBIN JHCT.
2. Illenb paboTHI.
3. Kpatkue Tteopernyeckue CBEICHHS O CHOCOOE CBapKH MOJHUIIPONUICHOBBIX TPYyO HArpeThiM
MHCTPYMEHTOM (3aKJIaJIHBIMH HarpeBaTesiMu).
4. [TpumeHsieMble HHCTPYMEHTHI, IPUCIIOCOOJICHHUS U MaTEPHAIIBI C YKa3aHUEM MX XapaKTEPUCTHK U
CBOMCTB.
5. Kapra TeXHOJIOru4ecKoro npouecca noAroToOBKM M CBapKH 00pa3ioB (Tabiuia).

ObopynoBanue,
Copep:xanue nepexo/a BcenomoratenbHbie
Onepanus OcKku3 MPUCTIOCOOICHUS,
U peXHUMbI 00pabOTKH MaTepuabl
WHCTPYMCHTHI
6. Pesynprarel ucnbiTanuii (Tabnmia).
[Ipenen npounoctu
Paspymaromiee TIpn paCTsLKCHAM, Xapakrep
Ne 00p. Dcku3
ycwue, P, H o pa3pyLICHUs

Og

., P
=—,Mlla
S

7. BI)IBO[[LI 10 pa60Te (BI)IBOI[ AOJDKCH COACPIKATh aHAJIN3 MMOJTYUYCHHBIX PE3yJIbTaTOB, JOCTOMHCTBA
U HEJIOCTATKU TEXHOJOTMU CBApKH IMOJIMIIPOIMIICHA HArPEThIM HHCTPYMEHTOM, PEKOMEHIAIUU TI0
HCIIOJIb30BAHHUIO IAHHOTO CITOCO0a CBAPKH).

JlabopaTopnasi pabora Ned4 «OnpeneseHue npejesia NpOYHOCTH KileeBbIX COeIMHEHUH Ha cpe3
NPH CKJCHMBAaHNHU ATIOMHHHEBOrO cruiasa kieem JJ1I1»
Dopma omuema no nadbopamopnoit pabome Ned (cooeprcanue):

1. TUTYyNbHBIN JIHCT.
2. [lens paboTHI.
3. Onucanue xo/a paboThl M BBISIBIEHHBIX TEXHOJIOTHYECKUX OCOOCHHOCTEH CKIICHBAHMS
METAaJUIOB SMOKCHIHBIM KJIEEM.
4. Kapra TexHosornueckoro mpoiecca cOOpKr ¥ CBapKu 00pasloB:
Copepxanue
P O6opynoBanue,
nepexoaa u BcnomorarenbHble
Onepanus Ockus npucnocoOIeHus,
PEKUMBI HHCTDYMOHTLL MaTepHuabl
00paboTKH PyM
S. Pe3ynpTaThl MEXaHUYECKHX MCTIBITAHUHN CKJICCHHBIX aJIFOMUHHEBBIX 00pa3IIoB.
Pa3mepsl ckieiiku Cp. 3HaueHue
Ne Pazpymatomiee [Tpenen npeena
- HIMpUHA JUTMHA II011aab, ycuiue P, MPOYHOCTH Tep,
n/n N IIPOYHOCTH,
HaxXJ.,M | HaxlL, M M H MIla
MIIa
6. AHanu3 pe3ynbTaToB padoThI.

7. BriBosiwI 110 paborTe.




Tpebosanus Kk oghopmnenuro nadbopamopuvix pavom:

Otuer (MM IPOTOKOI) 1O JIabopaTopHOU pabore odopmiseTcss B 3JIeKTPOHHOM BHe. [lons
JIOJDKHBI OBITH HE MeHee 25 MM cieBa U 15 MM cmpaBa, CBepXy W CHU3Y. JIMCTBI, HAUMHASI CO
BTOPOTO, IOJDKHBI OBITh IPOHYMepoBaHbl. [1epBbiM odopmitsercss TUTYAbHBIN JIUCT. Ha cnenyromeit
cTpanule (OopMyIUpYIOTCS 1Ielib paboOThl U OMHUCHIBAE€TCSA XOJ paldOThl, MPUBOIATCS (eciau
TpeOyeTcs) GOpPMYIIbl, paCUeTHBIE COOTHOIICHHS U PE3YJIbTAThl PACUeTOB (IKCIIEPUMEHTOB) B BUJIE
Ta0JIML, PUCYHKOB U rpadukoB. B coOTBeTCTBUU € OMYy4YEHHBIMU PE3yJIbTaTaMH JIEIAI0TCS BBIBOBI
00 BBIMOTHEHNH 3a7aHus. Hymepanus myHKTOB, TaOJIUI], CXeM, pUCYHKOB M rpa)uKOB CKBO3HAS.

Ilpouyedypa oyenusanusn nadbopamopHnoii padomel.

[Ipu npueme mabopaTopHOl pPaOOTHI OIEHUBACTCSA: TIOJHOTA BBIOJHEHUS OIBITOB H
OKCIIEPUMEHTOB, IOJHOTa OQOPMIJICHHS OTYeTa M JOCTOBEPHOCTHh IIOJIYYCHHBIX PE3yIbTaTOB,
CHOCOOHOCTh CTY/ICHTA TMPOBOIMTH aHAIIU3 MOJYYCHHBIX PE3yJIbTaTOB M JIEJATh BHIBOJBI, CTCIICHb
MOHWMAHUS U BIIAJICHUS MaTEPUATIOM.

Kpumepuu oyenku:
JlabopaTtopnast pabora 1,4 — 4 Gaymia MakCUMyM
JlaboparopHnas pabota 2,3 — 5 6a/m10B MaKCUMyM

7.2.1. TecrupoBaHue

KommiiekT TecToB js1 UTOrOBOro TeCTUPOBaHMs HpuBeleH Ha ruiatdopme Poc/lucranT B
Kypce «CBapka IIIacCTMacC U CKICUBAHNUE MATEPUATIOBY.

Kpurepun onenkmu:

[Tpomexxyrounsle TectupoBanus 1-14 — 3a kaxgoe MakcumyMm 3 Oata. bamsl
HAYUCIISIOTCSA IPONOPLUUOHATIBHO MTPaBUIIBHBIM OTBETAM.

MakcumanabHOe KOJIMYecTBO 0ayuIoB 3a UTOroBoe tectupoBanue — 40. bamibl HauncnsoTes
IPONOPLUOHAIBHO MPABUIbHBIM OTBETAM.

7.3. OneHo4Hble cpeacrea A HpOMe)l(yTO‘lHOﬁ aTTeCTallu| 10 UTOoraMm OCBOCHHUSA
AUCHUIIJIMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTalnu

Cemectp:_7

Bonpocsl k 3auery

1 |Ilousarue 00 OHEPTHUU MCKATOMHOI'O B3aHMOﬂeﬁCTBHH, €€ CBS3b CO CBOMCTBAMHM TBCPABIX TCIJI.

ArperaTHble COCTOSIHUS BemiecTBa. [IpUyMHBI pa3nuyusi CBONCTB BELIECTB B TBEPAOM,
YKUJIKOM U Ta3000pa3HOM COCTOSIHHH.

®da3oBas auarpamma BemiecTBa. CBsS3b MEXIy TemIepaTypamMH KPUTHUUYECKOH, KHUICHHS,
TJTABJICHUS U DKCITyaTaluy (77151 METAJIOB).

ITonsTue o KPpUCTAJNIMYCCKUX U aMOp(bHBIX BCIICCTBAXx.

[Tpu4urHBI NOIMMEPHU3ALUN OPTaHUYECKHUX MOHOMEPOB.

oo W

K.]'IaCCI/I(bI/IKaI_[I/Iﬂ KOHCTPYKIIMOHHBIX MAaTCPUAJIOB. IloHsaTHE 0 KOMIO3UIIMOHHBIX MaTcpuaiax.

Knaccudukanust BUAOB CcoenMHEHWH neTaneii B KOHCTpYKHHsAX. CmocoObl co3maHus
7 |Hepa3zbeMHBIX coequHeHH. [IpenmyiecTBa cioco60B COETMHEHHUS C TOMOIIBIO CUTT (PU3UKO-
XUMHYECKOTO CIIEIICHHUS.

OOmass xapakTepUCTHKA TEXHOJOTHMH CBAapKH MeETauIoB W HemeTauioB. OCHOBHBIC
Pa3HOBUAHOCTHU. JIOCTOMHCTBA M HEJJOCTATKHU.

9 |OOmias xapaKTepUCTHKA TEXHOJIOTHH CKJICHBAHUS MAaTepHAIOB. JIOCTOMHCTBA M HEJOCTATKH.




n/n

Bomnpocsl k 3a4ety

IIpuMepsl IPUMEHEHHUS.

10 |ITonsarue o momumepax. Kimaccudukamus noamMepos.

11 duznyeckue COCTOSIHUS TOJIMEPOB. XapakTepHbIE y4acTKU M TeMIIEpaTypHbIE NEPEXOIbI
TEPMOMEXaHUYECKOH KPUBOH MOIHUMEPA.

12 |Ompenenenue, cocTaB M KilacCH(PUKANNS IJIACTMACC.

13 | Tepmomactbl. IX OCHOBHBIE CBOMCTBA KAK KOHCTPYKIIMOHHBIX MAaTepUAJIOB.

14 Henonsipusle Tepmorutactel. OcHOBHBIE TnpeicTraBuTenu. VX cBoiicTBa M obiactu
IPUMEHEHHUS.

15 [Tonspuble TepmoruiacTsl. OCHOBHBIE IpeICTaBUTENN. VX OCHOBHBIE CBOWCTBA M 00JacTH
IPUMEHEHHUS.

16 Peakromnactel. Knaccubukauua no Buay HamonHurtens. OcHOBHble cBoicTBa. OOnactu
IPUMEHEHHUS.

17 OcobeHHOCTH  IIacTMacc Kak  KOHCTPYKLMOHHBIX ~ MaTepUaoB.  DKOHOMHYECKas
3¢ PEKTUBHOCTh MPHUMEHEHHSI IJIacTMAcC.

18 Caapka miactMacc. [loctouncTBa U HeocTaTki. OCHOBHBIE IPOLIECCHI ITpU cBapke. JlBa Tumna
CBapKH.

19 |IlonsTue o xXMMHUYECKOH cBapke miuacTMacc. O6JacTb IPUMEHEHHUSL.
20 |Csapka TepMOIIacTOB pacTBopHTeaeM. JJocTOMHCTBA M HeAOCTaTKH. [IpuMephl mpuMeHeHHsL.
21 Mexanusm 1u¢hHy3HOHHO-PEOIOTHIECKOI TEIUIOBOW CBAapKH TEPMOILIACTOB B BSI3KOTEKY4eM
cocrosHuu. Kputepun u knaccudukanus ceapuBaeMoctu. OCHOBHbIE TAPAMETPbI CBAPKHU.
29 Knaccugukarus cnioco60B n1udGy3noHHO-PEOTOTHIECKON TEIUIOBOW CBAPKH TEPMOIUIACTOB B
BA3KOTEKy4YeM cocTosiHMM. O6JacT NPUMEHEHHUs B 3aBUCUMOCTH OT (hOPMBI U BHJIA M3AEITHH.

23 CBapka TEpMOIUIACTOB Ta30BBIM TeIUIOHOCUTeNeM. OCOOCHHOCTH TEXHOJOTHH W TEXHUKH
cBapku. Ilpumepsl mpuMeHeHusl.

24 KoHTakTHO-TEII0Bass cBapka TEpPMOILJIACTOB IpoIuiaBieHueM. Pa3sHoBHIHOCTH crioco0a.
[TpuMepbl IpUMEHEHMsL.

25 |KoHTaKTHO-TeII0Bas CBapKa TEPMOILJIACTOB OIUIaBIeHHEM. [IpuMepsl NpUMEHEHUSI.

26 |Cpapka TepMOILIACTOB 3KCTPYAHpPyeMoi mpucaakoi. Ilpumepsl npuMeHeHHUs.

27 Capka TepMOIUIACTOB B HJEKTpUYeckoM mojie Bbicokod dwacTtoThl (TBY). OcHoBHBIE
napamerpsl. CBapuBaeMoCTh TePMOILIACTOB. [IpuMepsl NpUMeHEHu .

28 CBapka TepMOIIaCTOB YNbTpa3ByKOM. (OCHOBHas cXeMma CBapOYHOro OOOpYJOBaHUS.
OcHoBHble TapaMeTpbl. [IpuMepsl IpUMEHEHUs.

29 CBapka TepMOmIacToOB TpeHHEM. OCHOBHBIE pa3HOBUAHOCTU. (OCHOBHBIE I1ApaMETPHI.
IIpuMepsl IPUMEHEHHS.

30 CymHocTh mnporecca CKICHBaHUS. QCO6€HHOCTI/I, JOCTOMHCTBA W Hexocratku. Orinuune
npolecca CKJIEMBAaHUs OT CBAPKU U MailKu.

31 |Knaccudukanus kieeB. MIX 10CTOMHCTBA M HEAOCTATKH.

30 Onokcuanslie kien. CocrtaB. OcoOeHHOCTH OTBepXkAeHUS. CBONCTBA KJIEEBBIX COEIUHEHUH.
Ob6nacTu NpUMEHEHHUSI.

33 TunoBoi TexHOJIOTrMYECKU nporiecc ckienBanus. OCOOEHHOCTH KOHCTPYMPOBaHUS KJIEEBBIX
COCIMHEHUI.

34 | OcobeHHOCTH KOHCTPYHPOBAHHUS NAasTHBIX COSAMHEHU.




7.3.2. Kputepuu u HOPpMbI OLlEHKH

®opma nposeeHUA

Cemectp NMPOMEKYTOYHOM Kpurepuu u HopMbI OLIEHKH
aTTecTaluu
3ader (110 HAaKOMUTEILHOMY Crynent Habpan ot 40 mo 100 GamioB 1o
7 PEUTHHTY) (GATTEHOY HAKOIIMUTEJIbHOMY PEUTUHIY
«HE Crynent HaOpan 39 u MeHee OauioB MO
3a4TEHOY» |HAKOMHUTEIBHOMY PEUTHHTY




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoanuecTBO B
HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
P s 9BC
JlaGopaTopHbIii Perosuropuii
1 | Ilepesesenues b.H. TexHonorus u 060pyI0BaHUE IS TAHKH parop 2017 Ty
MPaKTUKYM
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
KosmuecTBo B
Tun (yueOHHMK, ydeOHOE o
HAYYHOI
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) T'ox m3panua ouoamorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
P > AP 3BC
1 | ®posos B.A. CrennanbHble METObI CBAPKU M MAMKHU Y4eOHuK 2013 10
TexHonorus KOHCT MOHHBIX JlaGopaTopHbIii
2 | Crpenkuna T. I1. PYKI patop 2014 3BC "IPRbooks"

MaTcpHraIOB

IPaKTUKYM




1.

8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

WebofScience[ DnekTpoHHBIM

pecypc|:MyIbTUIUCIUTLIMHAPHAS

pedepaTtuBHas  0Oa3za

nannbix. — Philadelphia: ClarivateAnalitics, 2016—. — Pexxum noctyna: apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — f3. pyc., aHrJL.
Scopus[DnexkTponHslii pecypc]: pedeparuBHas 60a3za nanubix. — Netherlands: Elsevier, 2004—
. — Pexxum nocrtyna: scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHr1.

Elibrary[DnexTpoHHslii pecypc]: HaydHas 3JeKTpoHHas Oubmmoreka. — Mocksa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ akpana. — SI3. pyc., aHrJ.

2.

3.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosamme IO PexkBU3UTHI )IOFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHcTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIeUCTBHSI — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpok
AcademicEdition JEHCTBUSA — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
3 Mirapolis Human Capital Management JMIEH3UOHHBIH qoroBop Ne 42/02/22-K ot

02.02.2022, cpok nercTBUs — 10
31.08.2022

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpPoOLECcCca MO0 AUCHUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Kka0uHeToB, 1a0opaTopuii, MACTEPCKHUX U AP.

Ne 00BEeKTOB ISl NPOBEACHUSA NPAKTHYCCKUX H
N . ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
n/n J'laﬁOpaT()prIX 3aHATHU, MIOMCIICHUH NJIfA
CaMOCTOSITEIbHOM PadoThI 00y4aroIuXCs
(Homep ayauTOopuM)
Aynutopus BeO-kKoHGpepeHIMHA. YueOHas ayauTopus I | DKpaH TEJIEBU3MOHHBIN, IIMPMa, MPOXKEKTOp Ha
IPOBEJICHUS]  3aHATHH JICKIMOHHOTO THUMA. Y4eOHas | IITaTHBE. CTOJN  IPENOJaBaTeNbCKHH, CTYI
ayIUTOpHs UL MPOBEACHUS 3aHATUH CEMHMHAPCKOrO THUIA. | IPEHNOJAaBAaTeNbCKUM, TpaHCIApaHT-NEPETsKKA,
1 VYueOHast ayaMTOpUst OIS KypcOBOTO IIPOEKTHUPOBAHUS | CHCTEMHBIH OJIOK .
(BBITIOJTHEHUSI KYPCOBBIX PadoT). YueOHas ayaMTOpHs ISt
MIPOBEICHUS TPYIIIOBBIX U WHIUBHIYAIBHBIX KOHCYJIbTALIMN
VuebHast ayauTopus Ul NPOBEICHHS 3aHATUH TEKyIIEero
KOHTpOJIs M IpoMexkyTo4Hoi aTrectauuu (YJIK-807).
Aynuropus BeOkoH(pepeHIUH. YueOHas aymuropuss A | OKpaH TeIEBU3HOHHBIN, IIMPMa, IPOXKEKTOp Ha
IOpOBEIEHUs]  3aHATUH  JIEKIMOHHOIO TUNA. YueOHas | INTaTHBE. CTOJ  IPENoJaBaTeNbCKUM, CTyI
2 ayAUTOPHUS JUIS TIPOBEACHMS 3aHATHUH CEMHHApCKOTO THIIA. | NMPENOAaBaTEIbCKUH, TpaHCIApaHT-TIePEeTsKKa,

YuebHas ayauTOpHsl sl KypCOBOTO MPOEKTHPOBAHUS
(BBIIOTTHEHHUSI KYpPCOBBIX paboT). YdueOHas aymuTopus Ui

CHCTEMHBIH OJIOK .




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

Ne 00bEKTOB AJIS IPOBEACHUSA NMPAKTHYCCKUX U
N . IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n JIa00PATOPHBIX 3aAHATHIA, IOMEIEHU I 1151
CaMOCTOSITeIbHOM PadoThI 00y4arouXcs
(HOMep ayIUTOPHH)
MIPOBEJCHNUS TPYMIIOBBIX U MHINBHIYAJIBHBIX KOHCYIbTAIIMH
VYueOHast ayquTopus A NPOBENCHUS 3aHSATHH TEKyLIEero
KOHTpOJIS M mpoMesxyTouHO# artectamu. (YJIK-810)
Jlaboparopust "IIpoexTHpoBaHHME M KOHTPOJIb CBapHBIX M | CTONBI MOHOOJOKH JIByXMECTHBIE JIaBKa-CTYJ),
MastHBIX KOHCTPYKUMH".YueOHast ayIuTopust Uil 3aHSATHH | CTyJbsi., pabO4Mii CTOJN € NpHOOpamH, J0cKa
JIEKIIMOHHOTO THIIA. ayautopHas  (MenoBasi), Maker  CBapHOTO
VYueOnast ~ ayauropus  JAJsL  NPOBEJNCHUS  3aHATHH | TOPU3OHTAIBLHOTO UJIMHAPHYECKOTO
CEeMHMHapCKOT0 THIIA. pesepByapa., CrteHn ¢ o0pasnamu CBapku
VYueOHast ayauTopust Ui KypCOBOTO TIPOEKTHPOBAHMS | BCTBIK., MOMKa METaJUIMYECKas, YCTAaHOBKA JUIA
(BBIIOJTHEHUS KYPCOBBIX paboT). OTIpeIeIeHUs OCTaTOYHOTO JTaBIICHIS,
YueOHas aymouTopms [UIS TPOBENEHHUs TPymmoBbIX U | MydempHas meus MII-2YM |, VcraHoBka ms
WHIVBHUIYaJIbHBIX KOHCYJIbTALUH OTIPEACTICHNs HAaNpsDKCHHUS B CBAapHBIX IIBaX,
VY4ueOHas aymuTopus A TpoBelneHHs 3aHATHH Tekymero | Tsepmomep TK-14, MaruutHbli nedekTocKon
3 KOHTPOJISL M TIPOMEKYTOUYHOM arrectaruu. (A — 402) IIAM-70, Cronsl ¢  oOpasmamu A7
ornpezaeneHus Ae(eKTOB CB.IIBOB, YCTaHOBKa
JUIL  OLIGHKM  paclpesielieHHs  CBapHBIX
Hampsbkenuit, Cremtax ¢ 00OpynOBaHUEM,
VYcraHoBKka Ui ONpENeNieHusT  KOPPO3HH,
VYcranoBka — peHrreHoBckas,  Jledexrockon
MUPA-2]], CreHn pEeHTIE€HOBCKUX IUIEHOK
CBApHBIX IIBOB, YCTAaHOBKAa pEHTI€HOBCKAs
PVII-150, Maker CBapKH.CTOMKH, Maker
yCTaHOBKH U m3Mmeperns m3noca CHBIII-1,
MaxeT cBapHOi1 Oasku.
4 [Tomemenne a1 caMOCTOSITENBHOM paboThl oOydarommxcst | CTOIBI, CTYbs, KOMITBIOTEPHI
(T'-401)
INomemenne a1 caMOCTOSITENEHOM paboThl oOywatommxces | Jlocka — aymuTtopHas — (MenoBas),  CTOJBI
5 (C-508) YUCHUYECKHE, ) NpernoiaBaTeIbCKU,

CTYJIbsI, CTEH/IbI, IIKa(BbI.




