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y4eOHOM ToJTy Ha 3acefaHuu Kageapsl MaliHbl U TEXHOJIOTUH 00pabOTKHU JaBJICHUEM U
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[Iporokonm ot 20 . Ne
3aB. kadenpoii C.U. [InatoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enu 1OMKHBI COOTBETCTBOBATH KOMITETEHIUSAM, (POPMUPYEMBIM B PE3YJIbTATE
OCBOCHMS JTUCITUTUIMHBI (MOTYJIST).

Lensmu ocBoeHust aucruiinael (Moayisi) BOCCTAHOBJIEHUE U
VIIPOYHEHME JIETAJIEM MAILMH siBisercst: 5Q(eKTUBHOE HCIIOIb30BAHIE METOI0B
CBapKH, HAIJIaBKU U JIeTaJieil MallluH U arperaToB, BEIOOP MaTepuaaoB, 000PYAOBaHUS U
ONTUMAJILHBIX TEXHOJOTUH IJISl peajn3aluy 3TUX MIPOIIECCOB; OBJIAJICHUE TOCTATOUHBIM
ypoBHEM 001IenpodecCHOHATBHBIX U MPO(eCcCHOHATBHBIX KOMIETEHIINNA B COOTBETCTBUH C
tpedoBanussmMu PI'OC BO mno HanpaBieHHIO MOAroToBKH (crenuanbHoctr) 15.04.01 -
MAIINHOCTPOEHHE.

2 MecTO AUCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

JucuumimHa BoccraHOBIEHHE U yIPOYHEHHE JI€TaJIel MAIllMH BXOJIUT B
00s13aTeNIbHYIO YacTh y4eOHOro I1aHa 00pa30BaTeIbHON MPOrPAMMBI.

JUis n3yyeHus JUCUUIUIMHBI HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHUs),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUCHHS TUCIUILTHH/ TPAKTUK:

VY4yeOHast - HaydHO-UCCIIeA0OBATENbCKas padboTa

MatemaTuueckue METObl B NHKEHEPUU

Teopust 1 TEXHOJIOTMYECKHE OCHOBBI CBAPOYHBIX IPOLIECCOB

D¢ dexTrBHBIE METOBI BBISBICHUS U aHAIN3a CTPYKTYPbI U CBOMCTB METAJJIOB U
CILUIaBOB

WnxeHepHble UCCIIEeI0BaHUS U IPOEKTUPOBAHUE B METAITYPrUU

3HaHus (yMEHUs, BIIAICHUs ), OJTyYeHHbIE IPU U3yYEHUH JAHHOM JTUCHUIUIMHBIL
OyayT He0OXOAUMBI JUI U3YUEHHSI JUCIUIUIMH/TIPAKTUK:

[Tpon3BoaCTBEHHAS - HAYYHO-UCCIIEI0BATENIbCKAs IPAKTUKA

[TonroroBka u caada rocyJapCTBEHHOTO 3K3aMEHa

[TonroroBka K mpoueaype 3alMThl U 3allUTa BBITYCKHON KBATU(PUKAITMOHHON
paboThl

[Tpou3BoacTBEHHAs - PEAIUIUIOMHAs MPaKTUKa

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUIUHBI (MOAYJISI) M IUIAHMPYEMbIe Pe3yJIbTAThI 00y4YeHHs

B pe3ynbrate ocBOeHUs TUCHMITIMHBI (Moayisl) «BoccTaHoBieHue U ypoYHEeHUe
JeTanel MalluHy o0yJaroIuics T0JKeH 001aaTh CIeAYOIMMU KOMIIETCHIIUAMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHIKEHUS KOMIICTCHIIN

OIIK-8 Cnocoben MMOATOTABJIUBATH OT3bIBbI U 3aKJIFOYCHUA Ha IIPOCKTHI CTAHAAapPTOB,
PallMOHAJIN3ATOPCKUC NPCIAIIOKCHUA N I/I306pCTCHI/I$I B 00acTu MallIMHOCTPOCHU I ;

OIlK-8.1 [ToaroTaBIUBaET OT3BIBBI U 3aKJIIOUEHUS HA MPOEKTHI CTAaHIAPTOB,
parroHaIN3aTOPCKUE PEUIOKEHHS U U300peTeHus B 001acTH
MaIIMHOCTPOCHUS

OIlK-8.2 Pemaer 3amaun, cBsi3aHHBIC C UCTIOJI30BAHUEM PE3YIIHTATOB

WHTEJUIEKTYAJIbHON JESATENbHOCTH U CPEACTB UHANBUYAITN3AUN IS
CO3J1aHUs] NHHOBAIIMOHHOMN NPOJAYKIMHU U YCIYT, B TOM YHCIIE
OPUEHTHUPOBAHHBIX Ha 3apyOeKHbIE PHIHKU




4. CTpykTypa, 00b€M U copepkaHue TUCHUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 33,9 akaz. 4acos:

— aynuTopHas — 32 akaj. 4acos;

— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenbHas pabora — 74,1 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTecTanuu - 3a4eT, Kypconas padora

Paznen/ rema
JUCIUATIIUHEI

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

11ab.

3aH. 3aH.

IPaKT.

CamMmocrogreapHas
paboTta cTyneHTa

Bun
CaMOCTOSTEIIFHON
padoThI

dopma TeKyILEero
KOHTPOJIA
yCIIEBAEMOCTH U
MPOMEKYTOTHOU
aTTecTallu

Kon
KOMIICTCHIIHH

1.1 Henu u 3a1aun
n3ydaeMoro kypca. Mcropust
Pa3BUTHS TEOPHU H
MIPaKTHKA BOCCTAHOBJICHUSI
W YIPOUHEHHUS
OBICTPOU3HAIINBAIOIINXCS
neraieid 000pyaoBaHuUS.
Ycnoust paboThl U
XapakTep H3HOca JeTaen
000pyIOBaHHS H TEXHO-
JIOTUYECKOTO HHCTPYMEHTA.
Buapl n3HammBaHus.
Knaccudukanms u
CYLIHOCTB CIIOCO0O0B
BOCCTAHOBJICHHS U
YIPOYHEHUs Pabounx
roBepxHocTeil. Beibop
COCTaBa U CBOICTB
YIPOYHSIOIMX TTOKPBITHH.
Oo6mnacTu npUMEeHEHHS

CamocrosTenpHOE
n3ydeHue
y4eOHO 1 Hayd-
HOH JITEepa-TyphI

Hanunuane
KOHCIIEKTOB JICKI[U

OIIK-8.1,
OIIK-8.2

1.2 CoBpemeHHbIE
HarutaBOUYHbIC MaTCpHaJIbl.
Marepuans! 115
BOCCTaHOBUTENIBHON 1
HU3HOCOCTOMKON HaIUIaBKU.
KopposuonHocroiikue
HaIUIaBOYHbIE MaTe-pHUaIbl.
XapaKTepucTHKa, CBOMCTBA
1 00J1aCTH IPUMEHEHHUS.
TeopeTnueckne OCHOBBI
HariaBku. OCHOBHOM
Metai1. CBapuBaeMoCTb
OCHOBHOTO MeTaJuIa.
Iloronnast sHeprus u

54

CamocrosTenbHOe
u3ydyeHue
yueOHOIl U Hay4-
HOU JUTEepa-Typhl

Hanuuane
KOHCIICKTOB JICKITUI

OIIK-8.1,
OIIK-8.2




CKOPOCTh OXJIXKIACHUSL.
Pexxumel HatutaBku. Jlomns
OCHOBHOTI'O METaJlla B
MeTaJlle HaIUIaBKH.
TepmooOpaboTka mocie
HaIlJIaBKU

1.3 OOmmas xapakTepucTuKa
TEXHOJIOTHH HAITBLICHUSL.
Crnoco0bl HaNbUIEHHS, HX
cymHocTb. Hambuisiemsie
Matepuaisl. [[poaHocts
CIICTUICHUS TOKPBITHS C
OCHOBHBIM MaTEpHaJIOM U
Mexay coboii. IlnoTHOCTH
nokpbitus. TepmooOpaboTka
I0CJIe HAHECEHUSI TOKPBITHSL.
Texnonorus
BOCCTaHOBJICHHS H
YIPOYHEHUS HA-TJIABKOM U
HalbUICHUEM JIeTallel
METaJUTyPTHYECKOTO U TOPHO
-pyAHOTro 000pyI0BaHUS

CamocTosTenbHoe
u3ydeHue
y4eOHOIl u Hay4-
HOU JIUTEpa-Typbl

Hannuwne
KOHCIIEKTOB JICKIIUI

OIIK-8.1,
OIIK-8.2

1.4 YupouHenue nerasnei
MaIllMH OBEPXHOCTHBIM
TUIACTHYECKUM

e OpMUPOBaHHEM.
dopmupoBaHue
YIIPOYHEHHOT'O CIIO0s
neraneit merogom IITJ1.
OcTtarouHble HANPSHKEHUS U
CBSI3b COCTOSTHHS
MIOBEPXHOCTH C
9KCIUTyaTallMOHHBIMU
CBOMCTBaMH JeTalIeil.
O6opynoBanue u
TexHoJorust ayst [T
(OGkaTbIBaHME,
BBITJIAKMBaHKE, ¥Y3-
00paboTKa, YeKaHKa,
YIPOYHEHHUE MTPOBOJIOYHBIM
HWHCTPYMEHTOM, 00-paboTka
IpoObto 1 1p.). HedekTs
HAIUIaBOK U HAITBIJICHUS.
IIpuunnbl oO6pa3oBaHus U
METO/BI UX O0HAPYKECHUS

CamocrosrenbHoe
u3y4yeHue
y4eOHOil U1 Hay4-
HOU JIUTEpa-Typbl

Hanmnuane
KOHCIICKTOB JICKIIUI

OIIK-8.1,
OIIK-8.2

15

IToaroroBka
MPaKTHYECKUX
pabot

3amura
MPaKTHYECKUX
pabot

Wroro no pazneny

16

23,4

2.

2.1 Bribop cocraBa
HAILIaBJICHHOI'O METajlia B
3aBUCHMOCTH OT BUOB
WM3HAIIUBAHUS JAeTaJIeH

12

Odopmienue
nabopaTtopHoOn
paboThI

3amura
nabopaTtopHoOn
padoThI

OIIK-8.1,
OIIK-8.2

2.2 TexHoyoruyeckue
0COOEHHOCTH HAIUTaBKU
MeTajia pa3InyHOro
cocTaBa

12

Odopmienue
nabopaTtopHoOn
paboThI

3amura
nabopaTtopHoOn
padoThI

OIIK-8.1,
OIIK-8.2

2.3 Hanecenue
METAJUINYECKUX MOKPBITUH

18

Odopmienue
1a60paTOpHOI

3amuTa
1a60paTOpHOI

OIIK-8.1,
OIIK-8.2




METOI0M JpOoOHOTO

IUIAKMPOBAHUS TUOKUM paboThI paboThI

UHCTPYMEHTOM

Hroro no paszneny 16 42

3. Bemonnenne KP

3.1 IIpomexxyTouHast Ioaroroska Tpomexcyroumpii OIIK-8.1,
KOHTPOJIb

aTrectanus (9K3aMeH) 9K3aMeHY (oK3aMCH) OIIK-8.2

HWroro no pazaeny 8,7

HWroro 3a cemectp 16 16 65,4 3a4€T,Kp

Hroro no aucumruinye 16 16 74,1 3aHCT, Kypcosai

pabora




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
o0pa3oBaTenbHBIX TexHoNMorui B npenoaasanun qucuuiuimibel BOCCTAHOBJIEHUE U
VIIPOYHEHME JETAJIEM MAIIUH npuMeHsioTcs CIeayoliie 06pa3oBaTeibHbIe U
MH(POPMAIIMOHHBIE TEXHOJIOTUH:

5.1. Mcrionb3yroTcs HarsiAHbIE TOCOOHSI, HATYpHBIC HAIJIaBIEHHBIE 00pa3Lbl IS
MEXaHUYECKUX UCIBITAHUH HAIIAaBJIEHHOTO METaJlIa, TEXHUYECKHE CPECTBA O0yUCHHUS.

5.2. Ucnonb3yercst 000pynoBaHue sl IPOBEIACHUS IUKIJIA 1a00paTOPHBIX PadoT:
HaIUIaBOYHOE 000PYJ0BaHUE, CTAHOYHOE 000pYIOBaHKE JJISl U3TOTOBJICHHUS 00Pa3LIOB IS
MEXaHUYECKUX U CIEKTPAIbHBIX UCIBITAHUH HAIIABIEHHOTO METaJlIa, 000pyA0BaHHE IS
XMMHAYECKOTO aHAJIM3bl HAIJIABIIEHHOTO METalIa.

5.3. Ucnonb3yeTcst 000py10BaHKE SIEKTPOIHOTO LieXa Il IPOU3BOJICTBA
HAIUIABOYHBIX 3JIEKTPOJOB U TIOPOIIKOBBIX TPOBOJIOK.

5.4. IlupopManmOHHBIE TEXHOJIOTHH — 00YYE€HHUE B AJIEKTPOHHON 00pa30BaTeIbHON
Cpelie ¢ Leblo PacUIMpPeHus JOCTYyIa K 00pa3oBaTeIbHBIM pecypcam, [ 4ero mpu
MIPOBEJICHUH OTAENbHBIX 3aHATUN 1 OPraHU3allii CAaMOCTOSITEIbHOM paboThl CTYIEHTOB
UCIOJIb3YIOT-CS JIEKTPOHHBIE BEPCUU Kypca JIEKIMA U TPAKTHUECKOH paboThI.

5.5. PaGorta B kOMaH/ie — COBMECTHas ACSITEIbHOCTh CTYIEHTOB B IPYIIIE MpU
pacuerax Ha MPaKTHYECKHUX 3aHATHUSAX, HAlIPaBJICHHAs HA pelIeHre 001el 3a1auu myTeM
CIIOKEHHUSI PE3YJIbTaTOB MHIMBUIyaIbHOU PaOOThI YWICHOB IPYIIIHL.

5.6. Case-study - aHaii3 peaabHbBIX MPOOJEMHBIX CUTYAIlUi, HMEBIIHX MECTO B
COOTBETCTBYIOIIEH 001acTu MpodeccnoHaNbHOM IS TENbHOCTH, U TOMCK BapUAHTOB JTYUIIIHX
pelIeHHUIA.

5.7. MexaucuuIinHapHOe 00y4eHHEe — HCTIOIb30BaHe 3HAHUM U3 pa3HbIX o0jacTen
U UX TPYNIHPOBKA B KOHTEKCTE pelIaeMoil 3a1auu.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OueHo4Hble CpeACcTBA 1JIsl IPOBeAeHUs IPOMEKYTOUHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCITUIITTUHBI

a) OcHoBHas JIuTepaTrypa:

1 I'a3oTepmuueckas 06paboTka Marepuaios : yueOHoe nocodue / C. B.
Muxaiinuiesig, 1. B. Tepentses, A. b. CerukoB u z1p. ; MI'TY. - Maraurtoropck : MI'TY,
2016. - 1 snextpoH. ont. muck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20451 (nara obpareHus:
13.07.2023). - MakpooOBbeKT. - TekcT : aeKTpoHHBIN. - CBeleHHs oCcTymHbI Takke Ha CD-
ROM.

2 Muxainuusis, C. B. CBapka ¢ HCHOIb30BaHUEM BBICOKOMHTEHCHUBHBIX
MCTOYHHKOB 3HEpru : yuebHnoe nocodue / C. B. Muxaitnunsia, M. A. Hlexmees ; MI'TY. -
Marnutoropck : MI'TV, 2018. - 1 anektpos. onrt. quck (CD-ROM). - 3ari. ¢ Tutyi. sKpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2177 (nata obparieHus:
30.08.2023). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeneHus AocTynHbI Takke Ha CD-
ROM.

0) JJonosiHuTeIbHAS JUTEpATYpA:

1 Muxaitmuieis, C. B. PazpaboTka cBapo4HbIX MaTepuasosB : yueOHoe ocodue /
C. B. Muxaiinuueia, M. A. lllekmees ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1
anekTpoH. ont. auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:



https://host.megaprolib.net/MP0109/Download/MObject/1616 (nara obparieHus:
30.08.2023). - MakpooObeKT. - TekcT : aeKkTpoHHbIN. - CBeeHus AoCcTynHbI Takke Ha CD-
ROM.

2 lllexmees, M. A. CTpykTypa cBapHbIX COeIUHEHUI. MeTo1bl onucaHus U
aHanm3za : JaboparopHslii mpaktukym / M. A. Illekmees, A. b. Cerukos, C. B.
Muxaiinuneis ; MI'TY. - Marautoropek : MI'TY, 2016. - 1 anekrpoHn. onT. auck (CD-
ROM). - 3arn. ¢ Tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1573 (nata obOparueHus:
18.10.2023). - MakpooObeKT. - Teker : a5eKTpoHHbId. - CBeleHHs JoCcTyIHbI Takke Ha CD-
ROM.

3 TexHONOTHs KOHCTPYKIIMOHHBIX MaT€PHAIOB B MAIIMHOCTPOCHUH : TIPAKTHKYM
[t By30B] / C. U. [Tnaros, JI. B. Tepentses, P. H. Amupos, E. H. llupsiesa ;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. M. HocoBa. - Marnuroropck : MI'TY um. T
W. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyi. 3xpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2923 (nara obparieHus:
04.10.2023). - MakpooOBeKT. - TekcT : aneKkTpoHHbId. - CBeeHus 0CTyHbI Takke Ha CD-
ROM.

B) MeToanuyeckue yKasaHus:

1 C.B. Muxaiinuneiz, [Inactuyeckoe aeopmupoBanue, IMIIaKUPOBaHHUE U
HaIlJIaBKa JiJIs BOCCTAHOBJICHUS U YIIPOUHEHUS JAeTalleld MalluH U MEXaHU3MOB:
MeTtoaudeckue yka3aHus 10 BBIOJTHEHUIO TabopaTopHbIX paboT. Maranuroropcek: M3a-Bo
Marnutoropck. roc. Texs. yH-ta. 2020. — 61 c.

2 3anunos, P. B. [IporpamMmma npakTruueckoil MOArOTOBKH CTYAEHTOB : METOJIMYECKHE
ykazanus / P. B. 3anunos, . B. benesckas, O. B. 3ununa ; MI'TY. - Marautoropck :
MI'TY, 2012. - 1 anekrpos. ont. auck (CD-ROM). - 3aru. ¢ Tutyn. sxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/349 (nata obpamienus: 12.07.2023).
- MakpooOBbeKT. - TeKCT : aneKTpoHHBIN. - CBeneHus qocTynHbl Takke Ha CD-ROM.,

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe obecnieuenue

HanmenoBanue

1o Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH

MS Office 2007

Professional Ne 135 ot 17.09.2007 0eccpovHO

7Zip cB0OOHO pactpocTpansemoe [10 6eccpouHO

FAR Manager cB00OOIHO pacmpocTpansemoe [10 O6eccpouHo

ONEKTPOHHBIE
IUTIAKaTHI 10 KypCy
"Ob6opynoBaHue,
TEXHHUKA U K-227-12 ot 11.09.2012 O6eccpouHo
TEXHOJIOTHUS
CBapKH U PE3KH
MeTamioB"




DIJIEKTPOHHBIE
IUTaKaThl IO Kypey
"TexHOoJIOTHS 1 K-227-12 o1 11.09.2012 0OecCpovHO
obopynoBaHue
cBapku"

HpO(l)CCCHOHaJILHBIe 0a3bl JaAaHHbIX U nmbopMaunonﬂue CIIPaBOYHBIC CUCTEMBI

Hazsanwme kypca CchlIKa
DnekrponHbie pecypcebl oudmmorexk MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web
HannonansHas nH)OpMamoHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00eCcTIeYeHNE TUCIUIUIMHBI BKIIOYAET:

VYuebHas ayuTopus AJ1s MpoBeIeHHsI Ja00paTOPHBIX PabOT: 1abOPATOPHBIN KOPIYC C
nabopaTtopueli cBapku U jabopaTopueld pe3anus - KOMIUIEKT eyaTHBIX U 3JEKTPOHHBIX
BepcUil METOIMYECKUX PEKOMEH AN, yueOHOoe TocoOue, IUIaKkaThl 0 TeMaM
«BOCCTAHOBIJIEHME U YIIPOUHEHME JIE-TAJIEW MAILINH». CBapoutble
anmnapatbsl. O60pyn0BaHME 11 U3TOTOBJICHUS HAIJIABOYHON MOPOLIKOBOM POBOJIOKH.
OO0pa31bl HalJIaBOYHBIX MaTEPHAJIOB;

YuebHas ayuTOpHUs AJIs IPOBEACHUS 1a00paTOPHBIX paboT 1o HaraBke - KommiekT
METOAMYECKUX PEKOMEHIAIM, yueOHoe mocodue, MiaaKaThl 1o TeMam
«BOCCTAHOBIJIEHUE U YIIPOYHEHUE JETAJIEM MAIIIH»;

VYyeOHast ayTuTOpHs U1 IPOBEIECHUS MEXaHUYECKUX UCTIBITAHUH -

1. MammnHbI yHUBEpCAIbHBIE HCIIBITATENbHBIE HA PACTSDKEHUE, CIKATUE, CKPYYHBAHHUE.

2. MepuTenbHbIA HHCTPYMEHT.

3. Ilpubopsl 11 n3MepeHus TBepAOCTH o MeToaaM bpunemns u Poksema.

4. MukpoTBepaOMeEp.

5. Ileun Tepmuueckue.

VYueOHast ayTuTOpHs U1 IPOBEIEHHUs METAIUIOrpaMuecKuX UCCIe0BaHUM -
Muxkpockonst MUM-6, MUM-7,

VY4eOHble ayAUTOPUH [T IPOBEIEHUS MPAKTHUECKUX 3aHATHHA, TPYIIIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOJIS U POMEKYTOYHON aTTECTAllUN -
Jlocka, MyJIbTUMEIUUHBINA ITPOEKTOP, IKPaH;

VY4eOHble ayAUTOPUH JUIS BBIOJIHEHHS KYpCOBOT'O IPOSKTHUPOBAHUS, IOMELICHUS IS
caMOCTOSITeNTbHON paboThl o0yyaromuxcs - [lepcoHanbHbIe KOMIBIOTEPHI ¢ TakeToM MS
Office u BeixogoM B IHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA,

[Tomemenue 1151 XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
o0opynoBanus - CTemnaxu, celdnl 11 XpaHeHus: y4eOHOro o0opy1oBaHus

HHCTpyMEHTHI AJ11 peMOHTA J1JabopaTOpHOro 000py10BaHuUs



Hpuioxenne 1
3aaHus Mo caMOCTOATEILHOI padoTe

1. BeibpaTh cocTaB HaruiaBIeHHOTO MeTalljia P MEXaHUYECKOM U3HOCE;
2. BeIOpaTh COCTaB HAIUIABJICHHOTO METAJlJIa IIPH SPO3UH;
3. BeiOpaTh cocTaB HamiaBIeHHOrO0 MeTaljia Py MOJIEKYJISIPHO-MEXaHUYECKOM U3HOCE;
4. BpiOpatb cocTaB HAIUIABIEHHOT'O METAJIa MPH KOPPO3UOHHO-MEXaHUYECKOM U3HOCE;
5. BeiOpaTh cocTaB HamiaBIeHHOr0 MeTajia Ipy KaBUTALIUU;
6. Pa3zpaboTaTh TEXHOJOTHIO HATUIABKUA METaJUIa Pa3IMYHOTO COCTaBa (110 3aJIaHUI0
MIPETno/1aBaTes);
7. Pa3paboTaTh TEXHOJOTUIO HAHECEHUS IIOKPBITUS METOIOM IIJIAKUPOBAHUS TMOKUM
MHCTPYMEHTOM (110 3aJJaHUIO0 TPEIo1aBaTess).

BOl'lpOCbI CAMOKOHTPOJA 1JIsl CTYAECHTOB

1. Uctopus pa3BUTHS TEOPUH U MIPAKTUKNA BOCCTAHOBJIEHUS U YIIPOUHEHUS
OBICTPOM3HALIMBAIOIIUXCS JI€TAICH 000PYIOBaHMUSL.

2. Knaccudukanus u CyuiHocTb CHocO00B BOCCTAHOBJICHHS M YIIPOUHEHUS Pabounx
MOBEPXHOCTEN JieTaneil 000pya0BaHHUS.

3. Bunbl uzHamvBanus.

4. Knaccuukanus u CyIHOCTh CIIOCOOOB BOCCTAHOBJICHUS M YIIPOUHEHHS PabOUYnX
MMOBEPXHOCTEH.

5. Beibop cocTaBa ¥ CBOMCTB YIPOUYHSIOUIUX MOKPBITHH.

6. Martepuainsl 1Uisi BOCCTAHOBUTEIIBHON U U3HOCOCTOMKOM HAIUIABKH.

7. Koppo3noHHO-CTONKNE HAIlJIaBOYHbIE MATEPUAIIbI.

8. BeiOop cocTaBa HaIIaBIEHHOTO METaJlIa B 3aBUCHMOCTH OT BUJa U3HAIIMBAHUS JeTaleit
000pyT0BaHUs.

9. CnocoObl HaTUIaBKU U3HOLICHHBIX TOBEPXHOCTEH.

10. CBapuBaeMOCTbh OCHOBHOT'O METaJLIaA.

11. IToroHHas 3HEprHsi U CKOPOCTh OXJIAXKACHUS NPH HAIJIaBKE.

12. PerynupoBaHue JOJIM OCHOBHOTO METalljla B METAJUIE HAIUIABKU U OINPENIEICHUE TOJILIUHBI
HaIlJIaBJIEHHOTO CJIOA.

13. HannaBouHble MOPOIIKOBBIE IPOBOJIOKU U JIEHTHI.

14. TexHonOrMs HAIUIaBKK YIIIEPOAMCTHIX CTAJIEH.

15. TexHOIOTNs HAILTABKU BBICOKOJIETUPOBAHHBIX CTaJEH.

16. TexHonorNs HaIIaBKU YyT'yHOB.

17. TexHOIOTHSA HAIJIABKH MEIHN U aTFOMHUHHUS.

18. DneKTpoabl Ui HAIIaBKU TOBEPXHOCTHBIX CJIOEB C 0COOBIMH CBOMCTBaMHU.

19. TexHrKa HAIMIABKY AE€TAJICH TUIA TEJ BPALICHHUS.

20. ITonsATHE O peKUMax PIEKTPOLYTrOBON HAIUIABKH.

21. Hanpsbxerus u neopMaiuy npy HariaBKe.

22. JleexThl B HAIUTABJICHHOM METAJIJIe U CIIOCOOBI UX YCTPaHEHHUS.

23. [loaroToBKa K HarUIaBKE W MOCIEAYIOIIas TepMHuIeckas o0paboTka.

24. Hanpuisiemble MaTepUabI.

25. 'a3omutaMeHHOE HaIbUICHUE.

26. JleToHAIIMOHHOE HAIIBLJICHHE.

27. IIna3MeHHOE HaIlbUICHHE.

28. DneKkTpoAyroBasi MEeTaUIM3alUs.

29. Cnioco0OsI 1 TeMIiepaTypa HalbUIIEMOT0 MaTepuara.

30. IIpouHOCTH CLEIIEHNS TOKPBITUS C OCHOBHBIM MaTEpUAJIOM.

31. TepmooOpaboTKa MOCIIe HAHECEHUS TIOKPBITHS.

32. Crioco0Obl MOBBIIECHNUS TPOYHOCTH CLETUICHUS U ITIOTHOCTH HABLISIEMOTO TIOKPBITHSL.



33. JledeKThl B HAMBUIEHHOM METAaJUIe U CIIOCOOBI MX YCTPAHECHHUS.

34. YopouHeHue paboyux MOBEPXHOCTEH JIeTalIeii METOI0M TTOBEPXHOCTHOTO TUIACTHYECKOTO
ne(GpOopMHUpPOBAHUSL.

35. OcraTouHble HAMPSKEHUS CBA3b COCTOSIHUSI TIOBEPXHOCTHU € IKCIUTYaTallMOHHBIMU
CBOMCTBAaMH JI€TajCH.

36. O6opynoBanue u Texnosorus [1I1/] meTomom oOkaThIBaHUSI.

37. O6opynoBanue u Texnosorus [1I1/] meToiom BeIraxuBaHus.

38. O6opynoBanue u Texnosorus [T/ meTomom yasTpa3BykoBoOi 00pabOTKH.

39. O6opynoanue u Texnonorus [1I1/] meTonom yexkanku.

40. O6opynoBanue u Texnojorus [1I1J] MeTogoM ynpoyHeHUs TPOBOJIOYHBIM HHCTPYMEHTOM.
41. O6opynosanue u texnonorus I1I1/] metonom 06paboTku ApoOkIO.

42. HaneceHne MOKPHITUH METOJIOM IIJIAKUPOBAHUS THOKUM HHCTPYMEHTOM.

TeMbl KOHTPOJIBHBIX padoT

Pa3pa0oTaTh TEXHOIOIHYECKHUIA TPOLIECC BOCCTAHOBJICHUS WIIM YIIPOYHEHUS HAILJIaBKOU
(HampUIEHWEM) CIEAYIOLIUX JIeTaJIeH:

. KoHyCOB 3achINHBIX anmnapaToB JOMEHHBIX II€YEH;

. Hamr 3achIITHBIX anmnapaTroB JOMEHHBIX II€YEH;

. JINCTOBBIX NPOKATHBIX CTAHOB rOPsTYEH MIPOKATKHU;

. ONOpHBIX BaJIKOB;

. Pomukos MHJI3;

. BankoB 00KMMHBIX TPOKATHBIX CTAHOB;

. BankoB 3aroTOBOYHBIX IPOKATHBIX CTaHOB;

. BankoB cOpTOBBIX MPOKATHBIX CTAHOB;

. Hoxxelt 1u1s pe3ku ropsiuero MeTaiia;

10. Hoskeit iy1st pe3Ku XOJIOAHOTO METAILNIA;

11. IIITaMnoBOro HHCTPYMEHTA;

12. TIpeccoBOro HHCTPYMEHTA;

13. KpaHoBbIx KoJéc.

14. PouKoB posIbraHroOB MPOKATHBIX CTAHOB;

15. [leraneii o6oraTuTeNbHOr0 000PY/I0BaHHUS;

16. Jleraneii armomMepaliuoOHHOr0 000py10BaHUS;

17. leraneii 3eMIIepOIHBIX MaIlIUH;

18. Jleraneit ApoOUIBEHO-TIOMOJIBLHOTO 000PYA0BAHHSI KOKCOXMMHUYECKOTO TPOU3BO/ICTBA;
19. Jleraneit nonaun abpa3suBHBIX CHITYYUX MATEPHAIIOB;

20. JleTaneil BOJIOYMILHBIX CTAHOB;

21. [leranei kene3HOA0POKHOTO TPAHCTIOPTA;

22. Jleranei ruipaBiIMueCKUX IIPECCOB;

23. Jleraneir MapTE€HOBCKOTO IMTPOU3BOCTBA;

24. Jleraneii KOHBEPTOPHOI'O ITPOU3BOJICTBA;

25. Jletasield 1 TEXHOJIOTHYECKOW OCHACTKH IPOKATHBIX CTAHOB;
26. MeTtajuiopeKyIero HHCTPYMEHTA;

27. Jlerasieli SHEPreTUYECKOW apMaTyphl.

O 01N DN K~ W~



IIpunioxenne 2

OueHouHbIe CpeACTBA J1JIsl MPOBEIEHUs MPOMEKYTOUHOM aTTecTAlMU

[TpomesxyTouHas
3aMJIaHUPOBAHHBIX  PE3yJIbTaTOB

oOy4eHus

aTTeCTallds MMEET IEJbI0 ONpPeIeIuTh
0 JUCLHUILIAHE

CTCNIEHb JIOCTHKEHUS
BOCCTAHOBJIEHUE H

VIIPOYHEHHUE JIETAJIEF MAIIIMH v ipoBoautcs B hopMe dK3aMeHa, B GOpMe BHITOTHEHUS U
3alUTHI 1a00PAaTOPHBIX pabOT U KOHTPOJIbHOM pabOThl HA YETBEPTOM KypCe.

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeACTBA /1JIsl IPOBeAeHH
MPOMEKYTOYHOM aTTEeCTALMHU:

CtpyKTypHBIT
JJIEMEHT

KOMIICTCHIIN

[Tnaampyemblie pe3ynbTaThl
00y4eHus

OneHouyHbIE CPEACTBA

ITK-1 CniocoGeH paccuuThIBaTh U OTPadaThIBaTh TEXHOJIOTUYECKHE PEKUMBI U TapaMETPhl

CBApKH KOHCTPYKIUHU (M3ACIIUMA, TPOIYKIIUH) TF000H CII0KHOCTH

IK-1.1

Omnpenensier HEOOXOIUMBIN COCTaB
Y KOJIMYECTBO CBAPOYHOTO U
BCIIOMOTaTeIbHOTO 000PYA0BaHMUSI,
CBapOYHBIX MaTEPHAJIOB,
TEXHOJIOTUYECKOI OCHACTKH,
NPUCIIOCOOTIEHUI U UHCTPYMEHTA
JUIs1 IPOU3BOACTBA (M3TOTOBIICHMS,
MOHTa)ka, PEMOHTA,
PEKOHCTPYKIIMH ) CBAPHOI
KOHCTPYKLUU (U3ETHH,
MIPOIYKIIUH ) JTFOOOU CIIOKHOCTH

JaiiTe KpaTKMii 0TBET HA BONPOC:

1. Knaccudukanus u CynmHocTb crnoco0oB
BOCCTAHOBJICHHSI M YIPOYHEHHUS pabodmux
MMOBEPXHOCTEN JIeTael 000pyI0BaHMUsI.

2. Bunbl u3HamMBaHuA.

3. YcnoBus paboThI neTanei
METaJUTypruyeckoro  o0OpyloBaHUS U
XapakTep UX U3HOCA.

4. W3Hoc TEXHOJIOTMYECKOI0
UHCTpYMEHTa  Jisi  JeopMHUpPOBaHUS
ropsiyero MeTauia.

5. Marepuansl s M3HOCOCTOMKOM
HATUTaBKHU.

6. Koppo3noHHO-CTOWKHE HAIJIABOYHBIC
MaTepuabl.

7. Bblbop cocraBa  HaIaBJIEHHOIO

MeTalllla B 3aBUCHMOCTH OT BHJA
W3HANTUBAHUS JIeTaje 000PyI0BaHHUS.

8. CmocoOpl HaILUTaBKU HW3HOIIEHHBIX
ITOBEPXHOCTEH.

9. PerynupoBaHue JOAM  OCHOBHOTO
MeTayla B  MeTa/ule HalUIaBKH U
ompesieieHue TOJIIMHBI HAIUIaBIEHHOTO
CII0A.

10. ITopomiKkoBbIE MPOBOIOKHU U JICHTHI.
11. TexHoyOTHS HAIJIABKHU YTJIEPOIUCTHIX
CTajeH.

12. TexHonorus
BBICOKOJICTUPOBAHHBIX CTaJICH.
13. TexHoyOrHMs HAIUIABKH YyT'YHOB.

14. Texnomorust HaIUIaBKH MeOu U
AJFOMUHUS.

HaIriaBKu




15. DnexTpob hilag: | HAIUIaBKA
MOBEPXHOCTHBIX ~ CJIIOEB C  OCOOBIMH
CBOWCTBaMH.

16. TexHuka HAIUIAaBKY IeTaJIEW THUIIA TE
BpallleHUs. PexxuMBbI.

17. TloHsaTHe 0 pexxuMax IEKTPOAYTOBOM
HAIUTaBKH.

18. Hanpsokenust u  nedopmanuu  1pu
HaIUTaBKe.

19. JledexTsl B HATUIABJICHHOM METAJLIC U
CHOCOOBI UX YCTPAHEHHUS.

20. IMoxaroroska K HaILIaBKe u
MoCIeAYIoIas TepMUIecKas o0padoTka.
21. Hanmpuisemble MaTEpHAIIbI.

22. T'a3omiaMeHHOE HaIbUICHUE.

23. JIuCTaHIIMOHHOC HAIbUICHUE.

24. TIna3MeHHOE HaIbLUICHUE.

25. DneKTpoIyroBasi MeTaTH3aIusl.

26. Crioco0b1 u TeMIeparypa
HaINbUIIEMOT0 MaTepHala.

27. IIpoYHOCTh CIEIUICHUS MOKPBITUS C
OCHOBHBIM MaTEPUAJIOM.

28. TepmooOpaboTka TMOCiIe HAHECCHUS
MOKPBITHSL.

29. CriocoObl  TOBBIMIEHHUSI  TIPOYHOCTH
CIEIUICHUS U TUIOTHOCTH HAIbUIIEMOTO

TTOKPBITHS.
30. Mertomsl MIOBEPXHOCTHOTO
TUTACTHYECKOTO nehOpMUPOBAHUS

pabouux MOBEpXHOCTEH JleTalei.

31. HaneceHne  MOKPBITHIA  METOAOM
IUTAKMPOBAHUS THOKUM HHCTPYMEHTOM.
IIpakTrueckue 3agaHus:

1. BeIOpaTh NpOBOJIOKHU CIIOIIHOTO
CEYeHUs Ul HaIlUIaBKU IIPU a0pa3uBHOM
H3HOCE.

2. BeiOpaTk NpOBOJIOKH CILIOIIHOTO
CEYEeHUS JJI HAIUTAaBKU
KOPPO3MOHHO-CTOMKOTO TIOKPBITHS.

3. BriOpath mpoOBOIOKH CIUIONTHOTO
CEYEHHUs Ul HaIUIaBKU IPU HHTEHCUBHOM
M3HOCE.

4. Be1OpaTh 3JI€KTPOABI JJ1s1 HATUTABKH IIPU
aObpa3MBHOM H3HOCE.

5. Bo1Opatb 37€eKTpo/ibl 17151 HATUIaBKU PH
abpa3vBHOM H3HOCE MPHU OOJIBIINX
YAEIbHBIX JAABJICHUSAX U yIapHBIX
Harpyskax.

6. BeIOpaTh 37€KTpoIbl U1 HATIaBKU
MeTaJlJla ¢ ayCTEHUTHON CTPYKTYpPOU.

7. Bb1OpaTh MOPOIIKOBBIC JICHTHI JJISI
HAIUIaBKU IIPU UHTCHCUBHOM H3HOCE C
yZIapHBIMU Harpy3kaMy P BBICOKUX
TEMIIEPATYPAX B arpPECCUBHBIX CPEAaXx.




8. Hammucarsb hopmyny onpenenenus
HKBUBAJIEHTA yIJIepoja i YIIepoauCTON
CTaJIu.

9. Hanucatp ypaBHEHHE CKJIOHHOCTH IIPU
HAIUIaBKE K TOPSIYUM TPELIMHAM.

10. Onpenenutsb CTPYKTYpyY
HAIUIaBJIEHHOT'0 METaJIAIlo Juarpamme
[lleddnepa B 3aBUCUMOCTH OT
COJIep’KaHUsl HUKEIIS U XpoMa .

11. Hantucatp ypaBHeHUE 1151
OIpezesieHUs] IOTOHHOM 3HEPTUU IIPU
HaIlIaBKe.

12. HapucoBatb cxemy HaIUIaBKU
ra30BbIM IUIAMEHEM C IIepeMeleHUEM
TOPEJIKU yrilaM BIEPEN.

13. HapucoBatb cxemy ra3onjiaMeHHOro
HaIbLICHUS.

14. HapucoBatb cxemy AyroBoit
MeTaJlJIN3aLUH.

15. HapucoBatb cxeMy IUIaKMPOBAHUS
rMOKMM UHCTPYMEHTOM.

16. HapucoBaTb cxemy yInpoOYHEHHUs
YEKaHKOM.

[TpakTuueckas paborta Ne 1
OIPEAEJEHUE TBEPIOCTU
HAITJIABJIEHHOT'O METAJIJTA
N3y4unTh METO/IbI OIIPEICICHHUS
TBEPAOCTH METaJUIa IO METOAAM
Buxkkupca, Poksemna, Bpunems.
BeiOpate MeToa AJist onpeaesieHust
TBEPAOCTH HAIJIABJICHHOI'O MeTalljia pu
aOpa3MBHOM M3HOCE JleTalleil MallMH.
CdopmynrpoBaTh BEIBOBI IO padoTe.
CocTaBUTh OTYET.

0) Ilopsiok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH
OLlCHUBAHUSA:

[Tpomexyrounas arrectauud no nucuuruinae «BOCCTAHOBJIEHUE U
VIIPOYHEHHUE JIETAJIEH MAIIIHH> BKIIF0OYaeT TEOPETHIECKHE BOMPOCHI, TO3BOJISIONINE
OLIEHUTH YPOBEHb YCBOCHHsI 0OYUAIOIIMMUCS 3HAHUM, | MPaKTHYECKUE 3aJaHHs, BBIABISIONINE
CTeneHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJIEHUH, TPOBOIUTCS B (hopMe dK3aMeHa U B (hopme
BBITOJIHEHUS U 3aIIUTHl KOHTPOJIBHBIX PA0OT.

Kputepuu omieHk# (B COOTBETCTBUU C POPMUPYEMBIMUA KOMIIETEHIIMSIMH U TJIAHUPYEMBIMU
pe3ynbTaTaMu 00y4YeHus):

— Ha OIICHKY «OTJIHYHO0» — 00YJaIONTUICS IMOKA3bIBACT BHICOKUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIICTECHITHIA;

— Ha OIICHKY «XOPOII0» — 00yJaroIIuiics MOKa3bIBaCT CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIICTCHIIN;




— Ha OLIEHKY «y/JI0BJeTBOPHUTEIbHO» — 00y4YalOUIUIiCcs MOKa3bIBAE€T OPOTOBBINA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHIHII;

— Ha OLICHKY «HE€YAOBJECTBOPUTEJIbHO» — PC3YyJIbTAT 06yquH;1 HC JOCTUTHYT.

O0pas3elr PSK3aMEHAIIMOHHOTO OMIeTa

MuHHCTEpCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun

OI'bBOY BO «MI'TY um. I''1.Hocosa»

YTBEPXIAIO
3aB. kadenpoit MuTOAuM, a.1.H., npod.

C.N.IlnatoB

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Hamnpasnenue noarororku 15.03.01 - MAIITHHOCTPOEHUE

Ipoduab noaroroBku (cnenuanusauus): ObOPY/[OBAHHE H
TEXHOJIOTHA CBAPOYHOI' O
ITPOU3BO/ICTBA

Kadenpa MuTOHuM

Jucuunmuna 51.BBOCCTAHOBJIEHUE U YIIPOYHEHUE JAETAJTEU MALLIMH

Yacos o PI'OC 276 uac.

DOk3ameHaTop: doyenm, k.m.n. Muxatinuyvin C.B.

1. Ucropusi pa3BUTHUSI TeOPHMH M NPAKTHKH BOCCTAHOBJIECHHMS M YNPOYHEHMA
OBICTPOM3HALIMBAIOIIKXCH JIeTasieil 000pyaoBaHus.

2. JledeKThl B HAILUIABJIEHHOM MeTaJllie U COCOObI MX YCTPaAHEHMSI.
3. IIpaxkTuueckoe 3axanue.

DK3amMeHaTop (C.B.Muxaiauiibiz)




