MUHHUCTEPCTBO HAYKH Y BBICILIEIO OBPA30BAHUS
POCCUHUCKON ®EJIEPALIMKA

dejlepanbHOE rOCYAapCTBCHHOE DI0KETHOE 00Pa3oBaTe/IbHOE YIPEKICHHE
BhICHIErO 00pa3oBanis
«MarnuTOropeKuil rocynapeTreRHEI Texunyeckuii yanusepenter uM. I'M. Hocoean
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PABOUYAS TIPOTPAMMA JHCIHHTIJIHHBI (MO/TYJIS)

BOCCTAHOBJIEHHE H YITPOYHEHWE JAETAJTEH MAILIHH

HanpasieHue NOATOTOBKH (CreuHaibHOCTh)
15.03.02 TEXHOJIOTMYECKHUE MAILWHBI 1 OBOPYJIOBAHME

HanpasacHHoeTs (Mpohuib/crennansaiis ) nporpaMMel
Meramtypriugeckne MatiHKb # 000pyI0Banne

Y poBeHb BeicTero obpazosanus - Gakarasprar
[Iporpanmma noAroToOBKH - aKaneMuyeckuii dakanaspuar

@opma o0yHeHH#
3a04Has

WserutyT/ dakynerer  MHCTHTYT METQILIYPIHH, MAITHHOCTPOCHHA H MaTepHanoodpadoTKH

Kadenpa [poeKTHPOBAHNA | IKCIUTYATAUMH METAILTYPrHUCCKAX MAITHH 1
obopynoBaHus

Kype 4

MarauToropek
2021 ron



Patouas nporpamma cocrtasiiena Ha ocHoe ®I'OC BO 110 HampasicHAIO MOATOTOBKH
15.03.02 TEXHOJIOTUYECKHUE MAILIUHBI U OBOPYJIOBAHUE (yposens Oakanasprara)
(npukaz Muno6puayku Pocenn ot 20.10.2015 r. Ne 1170)

PaBouas iporpaMma paceMoTpeHa i oobpena na sacenannn kadeapsi [Ipoektuposanus
M IKCTUTYATALMM METANTY PrHHCCKHX MAlIHH 1 000py10BaH#Ms

11.02.2021, nportokon Ne 9 W
3as. kapeapoit AT, Kopuysos

PaGouas nporpamma oo0pera Metoarueckoit kommeengif UMMuM

03.03.2021 r. npoToxon Ne 4 =
Tpencenarens - ~A.C.CasuHoB
PaBouas nporpaMma COCTaRjIeHaA:
npoteccop kapeapsr [TnIMMnO,
JI-p TeXH. HAYK 7 JL.C. benencknii
PeriensenT:

1. mexauuk OO0 "HITLL "Tanssa”,
KaHI. TEXH. HAayK B.A. Pycanos



JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpoeKTUpOBaHUS M SKCILTyaTalluyd METAILTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. E)p‘lyHOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallMU METAJLTYPrUYECKUX

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.T'. KopuyHoB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpPOBAaHMUS U SKCILTyaTAIlMUd METaLTyprHYSCKIX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.I'. KopuyHoB

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roly Ha 3aceaHuu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘IYHOB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallud METALTYPTHUSCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. E()p‘{yHOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

LenssMu OcBOCHMS TUCHMIUIMHBI (MOIyJsi) «BoccTaHOBICHHE W YIPOYHEHHUE JeTalei
MAIIUH SBJISIOTCS:

— MPUOOPETEeHUE CTYACHTAMU 3HAHWHA M MPAKTHYECKUX HABBIKOB IO TEOPETHYCCKUM U
TEXHOJOTMYECKUM OCHOBAM YIPOYHEHMSI U BOCCTAHOBJICHHS JeTajedl MalluH U MEXaHU3MOB,
HEOOXOIMMBIX JJISl PACKPBITUS CYITHOCTH MPO(PECCHOHATBHOMN JAEATEIbHOCTH MPUMEHUTEIBHO K
HAIPaBJICHUIO TOJATOTOBKM TexHoJlornyeckue MamMHbl M 00opydoBaHue (mpoduiib
«MeTtamutyprudeckue MaliiHbl 1 000pYJOBaHUEY) ;

- OBJIaJICHUE CTYJIEHTAaMH HEOOXOJIMMBIM U JIOCTAaTOUHBIM YPOBHEM NMPO(ECCHOHATBHBIX
KOMIIeTeHIIniH B cooTBeTcTBUU ¢ TpeboBanusamu PI'OC BO mo HampaBiIeHHIO MOATOTOBKH
15.03.02 «TexHonmoruueckwe MamMHBI W 00OpyIOBaHHE», MNPOPWIH  MOATOTOBKHU
«MeTtamtyprudeckue MavHbl 1 000PY0BaHUEY.

2 MecTo quCcHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucuummHa BoccraHoBIEHNE M YIIPOYHEHHE JETAIEH MAIUH BXOAUT B BAPUATHBHYIO
4acTh y4eOHOTO I1aHa 00pa30BaTEIbHON MTPOTPAMMBI.

Jnis  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCITUTUTUH/ IPAKTUK:

Maremaruka

HNudopmatuka

TexHOI0rnsa KOHCTPYKIIMOHHBIX MATEPUAJIOB

®dusuka

3HaHus (YMEHMs, BIaJleHHs ), IOIYUYEHHbIE NIPU U3YYEHUU AAHHOW TUCLHUIUIMHBEI OyIyT
HEOOXOIUMBI JUISl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

OCHOBBI TUAaTHOCTHKY U HAJIEKHOCTH JIeTalIel MallluH

ITpon3BosCcTBEHHAs - MPAKTUKA M0 MOJYYEHHUIO MPO(PECCHOHATIBHBIX YMEHHH M OIbITa
poeCCUOHAIBHON eI TETLHOCTH

[ToaroroBka K 3aIyTe U 3alUTA BBITYCKHOM KBaJIM(DUKAIIMOHHOW pabOThI

IIponsBoacTBEHHAs — IPEIIUIUIOMHAS TPAKTUKA

JlnHaMMKa 1 IPOYHOCTh TEXHOJOTUYECKUX MAIlIUH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbTare ocBOeHHMs IUCHMIUIMHBI (Moayys) «BoccTaHoBieHHe M yHmpodHEHHe
JieTanel MalIuH» o0yJarouuiics JoKeH 001aaaTh CIeyOIMMI KOMIETEHIIUSIMU:

CrpykTypHBIH [Inanupyemble pe3ynbTaThl 00yueHus
JJIEMEHT
KOMIIETCHIIMHU

IIK-15 YMCHUECM BLI6I/IpaTL OCHOBHBIC U BCIIOMOTI'aTCJIbHBIC MaTCPpUaAJIbI, CIIOCOOBI pcaj3annun
TEXHOJIOTHYCCKUX MPOUCCCOB, MPUMEHATH NMPOTrPECCUBHBIC METO/bI OKCILTyaTallun
TCXHOJIOTHYCCKOT'O O60py,Z[OBaHI/I$I IpH U3rOTOBJICHUH TCXHOJOTHYCCKUX MAIlITNH

3HaTh - OCHOBHBIE METO/Ibl BEIOOpA KOHCTPYKLIMOHHBIX MaTEPUAJIOB,;

- METOJIMKH BbIOOpA PAa3JIMYHBIX THUIIOB BOCCTAHOBJICHUS U YIPOUHEHHUS
JeTajedl MallluH  JJIs OBBILIEHHS] U3HOCOCTOMKOCTH U JOJTOBEYHOCTH;

- METOJIOJIOTHIO BBIOOpa BOCCTAHOBJICHMS U YIPOUYHEHHUS JeTajiell MallluH
JUISL TOBBIILIEHUS] N3HOCOCTOMKOCTH U JIOJITOBEYHOCTH.




YMmern

- IPUMCHATH OCHOBHBIC MCTO/IbI BOCCTAHOBJICHUS U YIIPOUYHCHUSA I[GTaHQfI
MalllMH JJIA IIOBBIICHU A H3HOCOCTONMKOCTH U JOJIOBECYHOCTH,

- IPUMCHATH MCTOJUKHU BBI60pa PAa3JIMYHBIX TUIIOB BOCCTAHOBJICHHA U
YIOPOYHCHUSA ,I[eTaJ'IefI MallluH AJIA IIOBBIIICHUS W3HOCOCTOMKOCTH U
JOJIOBCYHOCTH,

- IPUMEHATH METOJ0JIOT'HMIO BBI60pa BOCCTAHOBJICHHUA U YIIPOUYHCHUA
I[GTaJICI\/JI MalIuH OJI IIOBBIIICHUA H3HOCOCTONKOCTH U JOJITOBCYHOCTH.

Bnanets

- HaBBIKaMU MTPUMEHEHHUSI OCHOBHBIX METOJIOB BRIOOpa BOCCTAaHOBJICHHS U
YHOPOUHCHHUA I[eTaHeﬁ MalllnH JIA IIOBBIILICHUA U3HOCOCTOMKOCTH U
JIOJITOBEYHOCTH;

- HaBbIKaMU ITPUMCHCHUA MCTOIUKHU BLI60pa Pa3JIMIHBIX TUIIOB
BOCCTAHOBJICHUS U YIPOYHEHUS JCTAICH MAIIMH JJISl TIOBBIIICHUS
HM3HOCOCTOHUKOCTH U IOJITOBEUYHOCTH;

- HaBbIKAaMH TPUMEHEHHS METOJIOJIOTHU BEIOOpAa BOCCTAHOBJICHHS U
YHOPOUHCHHUA I[GT&JIGI\/JI MAalllnH JIA IIOBBIIIICHUA U3HOCOCTOMKOCTH U
JIOJITOBEYHOCTH.

ITK-13 ymeHueM npoBepsATh TEXHUYECKOE COCTOSIHUE U OCTATOYHBINA PECYPC TEXHOIOIMUECKOTO
000py10BaHUs, OPraHU30BbIBATh NPOMMIAKTUYECKUNA OCMOTP U TEKYLIHH PEMOHT
TEXHOJOTMYECKHUX MAIllMH U 000py10BaHUS

3HaTh

- OCHOBHBIE OIIPEJICIICHUS U IOHATHS;

- OCHOBHbIE TPEOOBaHMS U MPaBUIIA IPOBEPKU TEXHUUECKOTO COCTOSIHUSA;
- METO/Ibl BOCCTAHOBJICHHUS JI€TAJIEH U Y3JI0B METAJULyPIrM4E€CKUX MAILIVH;
- METO/Ibl TEXHHUUECKOT0 00CITy>KMBaHUs, BOCCTAHOBJIEHUSI U PEMOHTA
JIeTaJIe U y3JI0B METAJUIyPrHYECKUX MaIlluH

YMmern

- KOPPEKTHO BBIpa)kaTh U apryMEHTHPOBAHO OOOCHOBBIBATH MOJI0KEHUS
MpeAMETHOM 00JIaCTH 3HAHUS;

- 00cy)kaaTh croco0bl 3PPEKTUBHOTO PEHICHUS 110 TEKYIIEMY PEMOHTY
MaIlliH, BOCCTAHOBIICHUIO JIETAJICH U y3JI0B METAILUTYPTUIECKUX MAIIHH
pacrio3HaBaTh 3((eKTUBHOE pelieHne oT Hea((PEeKTUBHOTO;

- pacnio3HaBaTh 3(hPEeKTUBHOE pelIeHue OT HedPPEKTUBHOTO.

Bnanets

- Ipo(heCCHOHATIBHBIM S3bIKOM MPEAMETHON 00JIaCTH 3HAHUS;

- croco0amu IEMOHCTpAlMU YMEHUS aHAJIU3UPOBATh CUTYAIIHIO;

- crnoco0amMy OIIEHUBAHUS 3HAUUMOCTH M IPAKTUYECKON MPUTOTHOCTH
IIOJIyYEHHBIX PE-3yJIbTATOB.




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mast TpyI0eMKOCTh JUCIHILIUHBI COCTaBiseT 5 3aueTHbIX eauHuin 180 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 13 akas. 4acos:
— aynuTopHas — 12 akaj. 4acos;

— BHeayauTopHasi — 1 akaj. 4acos;

— camocTosTenpHas padota — 163,1 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akas. 4yac;

— MOJTOTOBKA K 3auéTy — 3,9 aKkaj. yac
dopma arTecTaluy - 3a4eT

AynutopHas 3 e
KOHTaKTHas paboTa E = Dopma TeKyIIEero
Pazpen/ Tema 2 (B axaz. qacax) E E‘ Brx . KOHTpOJIA Kox
[ — = g © | camocToATeNbHOM | yerieBaeMOCTH H KOMITETEHIIHH
g & padoThI MIPOMEKYTOUHOM
Tlex. mab. | mpakT. z'9 aTTeCTaluu
3aH. | 3aH. | QO &

1. 1. Pa3nen. BoccranoBieHue u
YIIPOYHEHHE JeTaeld MaliuH
11 Hemm wu  3amaum
u3yyaemoro kypca. Vcropus
pa3BUTHSA TEOpUH u 3akperuieHne Beimosaenne
MPAKTUKH BOCCTAaHOBIIEHUS U 0,5 19,1 MIPONHAEHHOTO koHTponbHOW  |TTK-13, TIK-15
YIPOYHEHUS Marepuana paboThI
OBICTPOU3HAIINBAIOIINXCS
Jetanei 000pynoBaHUs
1.2 N3noc neranei
00opynoBaHusI. VYenoBus
paboThl M XapakTep HM3HOCA 3akpericHue BeinonHenue
nerajgeid  00OpyNOBaHUS W 0,5 18 PO ICHHOTO KOHTPOJIBHOM TIK-13, TIK-15
TEXHOJIOTHYECKOTO Mmarepuana paboThl
MHCTPYMEHTA. Buner
W3HAIIVBAHUS
1.3 Knaccudukarus u
CYLIHOCTb croco0oB
BOCCTaHOBJICHUS u
YIPOYHEHUS pabounx 4 3akpernieHue Brinonnenue
MMOBEPXHOCTEH. Hx 0,5 18 | npoiigenHoro ma- KOHTPOJIHHON TIK-13, TIK-15
Ha3HaueHue ¥  objacTu TepHuaia paboTHI
MPUMEHEHHUSL. Br16op
cOCTaBa u CBOICTB
YIPOYHSIONUX MOKPBITHI
14 CoBpemMeHHbIE
HAIUIAaBOYHBIC ~ MAaTEpUAJIbL.
M3HococTolKEe MaTepuasbl.
Bri6op CILIaBOB Ui
BOCCTaHOBJICHUS u 3akperuieHne
YIPOYHEHHUSI. MaTepnuanm NPOHIEHHOTO BhIHOMHEHIE
AUISL BOCCTAHOBHTEILHOM 1 1 2 18 Marepuana. KoHTpONBHOH | TTK-13, TTK-15
W3HOCOCTOMKON  HAIlTaBKH. Brinonnenue
Kopposuonnocroiikue MIPAKTHYECKOMN padote!
HAIUTaBOYHBIE ~ MAaTepHAbL. paboTHI.
XapakTepucTUKa, CBOWCTBa
u  00nacTH NPUMEHEHHS.
Pacuer COCTaBOB
MOPOIIKOBBIX TPOBOJIOK.




1.5 Teoperuueckue OCHOBBI
HAaIlJIaBKH. OcHoBHOH
MeTa. CBaprBaeMoCTb
OCHOBHOTO MeTalia.
[Toronnas SHEPTHUs u
CKOpOCTh OXJIXKICHHSI.
Pexxumer  HammaBku.  [{ons
OCHOBHOTO  MeTaula B
MeTaie HAaIUTaBKH.
TepmooOpaboTka nocie
HaIUTaBKU

0,5

2/1,41

18

3akperieHue
TIPOUIEHHOTO
MaTepHaa.
Brimonnenue
MIPAKTHYECKOMN
paboTHI.

Brinonnenue
KOHTPOJIBHOI
paboThI

I1K-13, TIK-15

1.6 OOmas xapakTepHCcTHKa
TEXHOJIOTHU HaIBUICHHUS.
CrnocoObl  HambUIEHHs, HX
CYILIHOCTb. Hamnbuisemble
MaTepHabl. [Ipounocts
CICTUICHHSI  MOKPBITHUS €
OCHOBHBIM MaTepuajoM H
Mexay coboit. IlnoTHOCTh
nokpeiTUst. TepmooOpaboTka
MOCJIC HAHECCHUSI TOKPBITUS

0,5

18

3akpermieHue
TIPOUIEHHOTO
Marepuaia.

Brimonnenne
KOHTPOJIBHON
paboThI

IK-13, TIK-15

1.7 TexHonorus
BOCCTaHOBJICHUS u
YIIPOUYHEHHUS neranei
METaJUTyPrU4eCcKOro
00opynoBaHUs HAILIABKOW U
HaIlbUICHHEM

0,5

18

3akperieHue
TIPOWIEHHOTO
Marepuara.

Brinonnenune
KOHTPOJIBHON
paboThI

IK-13, TIK-15

1.8 VYmnpounenue neraneit
MaIluH ITIOBEPXHOCTHBIM
IUIACTHYECKUM
nedopMHupoBaHUEM.
O6paboTka
MMOBEPXHOCTEH
HOBEPXHOCTHOTO
IJIACTHYECKOTO
nedopmMupoBaHUsL.
dopmupoBaHue
YIPOUYHEHHOT'O CJI0sl IeTanen
METOZOM  IOBEPXHOCTHOT'O
IUIACTHYECKOTO
nepopmupoBanus  (ITIT]T).
OcTarouHble HaNpsLKEHUA U
CBS3b COCTOSIHUS
MOBEPXHOCTH c
9KCIUTyaTallMOHHBIMU
cBoOiicTBaMu neraneit

pabounx
MeToaMu

2/11

18

3akperieHue
PO IEHHOTO
MaTepHaa.
Brinmonnenue
MPAKTUYECKON
paboTHI.

Brinonnenune
KOHTPOJIbHOU
paboTHI

IK-13, TIK-15

1.9 TexHonoruM,
o0opyoBaHHe u
npumenenue [/, dpyrue
METOJIBI " CIOCOOBI
ITOBBIILICHUS CTOMKOCTH
JleTaIl " 1704
BOCCTaHOBJICHUS
(oOxkarbIBaHueE,
BBITJI&)KHBaHUE,
V3-06pabotka, YeKaHKa,
YIOPOYHEHHE TPOBOJOYHBIM
UHCTPYMEHTOM, 00paboTka
npobeto u ap.). Hedexrs
HAaIUTaBOK ¥ HAalbUICHUS.
Ilpuunnbl  oOpazoBaHust
METOJIbl NX 0OHAPYKEHUS

18

3akpernseHue
NIPOUJEHHOTO
Mmarepuaia.

Brinmonuenne
KOHTPOJIBHON
paboTHI

IK-13, TIK-15

Uroro mo pazneny

6/2,41

163,1

Hroro 3a cemectp

6/2,41

163,1

3a4éT




HTtoro no aucuMiuinHe

6/2,41

163,1

3a4€T

IK-13,I1K-15




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3alid  NPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa30BaTeNIbHBIX TEXHOJIOIMH B IpenoJaBaHUU JUCLMIUIMHBI «BoccTaHOBIEHNE U YIIPOUHEHHE
BAJKOB JIeTAJel MAIIMH» MCIONb3YIOTCS TPAJAULMOHHAS U MOJYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

B mpouecce u3yueHHs AWCHUILIUHBI HCHOJB3YIOTCA HWH(OPMAIIMOHHBIE TEXHOJOTHH,
KOTOpble (OPMHUPYIOT M DPa3BUBAIOT NPO(ECCHOHANBHBIE HABBIKA. YUYEOHBIM IUIAHOM JUIS
OCBOCHMS TUCHMIUIMHBI TPEIyCMOTPEHO 2 Yaca WHTEPAKTUBHBIX 3aHATHUH, MPOBOIMMEBIC B
KOMIIBIOTEPHOM KJ1acce.

[lepeqaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
IIPEJICTaB-JICHUN 10 Kypcy «BoccTaHOBIEHHME M YNPOYHEHHE JETAIed MAIlWH» IMPOUCXOIUT C
UCTOJIb30-BaHUEM MYJIBTUMEAUUHOTO 00OpyaoBaHus. JIeKIMM NPOXOIAT B TPAJUIIMOHHOM
dopme, B popme JeKIMH-KOHCYIbTalMi U MpoOiIeMHBIX JieKiuil. TeopeTnueckuil Mmarepuai Ha
npoOJeM-HBIX JIEKIUSAX SBISIETCS  pPE3yJbTAaTOM YCBOCHHS IMOJNYYEHHOH wH(OpMarum
IOCPEJCTBOM IIOCTAaHOBKM IPOOJIEMHOrO BONpoca M MOMCKa IyTed ero pemieHus. Ha
JEKUUAX-KOHCYJIbTAMAX H3JI0)KEHHE HOBOI'O MaTepuajla COIpPOBOXKIAETCS IOCTAaHOBKOM
BOIIPOCOB U JMCKYCCHEH B IIOMCKaX OTBETOB Ha 3TH Bompockl. [Ipu nposeneHuu ekuuii ocodboe
BHUMaHUE YJENSIeTCd B3aMMOCBSA3M pPacCMaTpUBAaEMbIX TEM M BOIPOCOB C JCHCTBYIOIMMU
roctamu. IloiaHoe oBiageHre TpeOOBaHUSAMH JaHHBIX TOCTOB HEOOXOIMMO OYAET CTYAEHTaM MpH
UX JaJbHEHIIed caMOCTOSATENbHON IMPaKTUYECKOM NEATENIbHOCTH Ha CaMblX Pa3HOOOpa3HbIX
IPEIIPUATHIX MAIIMHOCTPO-UTEIBHON M METaulyprudeckoi orpaciu. Ilpu paccMorpenun tem
JAHHOW JUCLUMIUIMHBI HE00-XOAMMO NPOBOAMUTH JOCTATOYHOE KOJUYECTBO IPUMEPOB U3
IIPAKTUYECKON JEATEIIBHOCTH BEAYIIMX IPENNpHUITHH ropoaa, pernoHa u Poccum, a Taxke
MCII0JIb30BAaTh OIBIT U3BECTHBIX MUPOBBIX JUIEPOB B 00JaCTH MAILIMHOCTPOEHHUS U METAJLITypIHH.
Jlsis 5TOro HeOOXOIUMO pac-CMOTPEHHE MaTepualloB OOHOBJIEHHOM MevyaTH, MH()OPMaIMOHHBIX
MUCEM MPENNPUATHH, a Takke nHpopManuu Meaua n3gaHui.

B pamkax oOydenuss mnpumensitorcs |T-merompl  (MCIONIB30BAaHUME — CETEBBIX
MYJbTUMEIUMHBIX YYEeOHUKOB pa3pabOTYMKOB IPOIPAaMMHOI0 OOECIEUYEeHHUs, 3IIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB MO JAaHHOU JUCIUIUINHE, B ToM yucie u DOP kadenpsr); coBMecTHas
paboTa B MaibIX rpymmax (2-3 ctyaeHTa), HHIUBHAyaIbHOE 00yUIeHHE.

CamocrosiTenbHast paboTa CTUMYJIMPYET CTYJEHTOB B MPOIECCEe MOATOTOBKU JOMAITHUX
3a/laHuii, NpPU pEUICHMM 3aJad Ha IPAaKTUYECKUX 3aHATHAX, INPU IOATOTOBKE MTOTOBOU
aTTEeCTallUU.

6 YueOHO-MeTOAMUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHH s POMEKYTOUHOI aTTeCTaluN
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Muxaitmuueia, C. B. BoccranoBneHne u ynpoyHeHue Jerajeidl MaluH : ydeOHoe
nocobue / C. B. Muxaimuipia, M. A. llekmees, A. B. SIpocnasies ; MI'TY. - Maruutoropck :
[MI'TY], 2017. - 179 c. : wun., Tabm., cxeMmbl, auarp., rpad., scku3bl, 4epT. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3284.pdf&show=dcatalogues/1/1137
415/3284.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - Tekcr
anexkTpoHHBIN. - ISBN 978-5-9967-0932-8. - imeeTcs mevyaTHbBIN aHAJIOT.

2. Muxaiinuueig, C. B. [Tnactuueckoe nedopmMupoBaHue, HallaBKa, HalbIJICHUE U



IUTAKUPOBAHHUE JJIS1 BOCCTAHOBIICHUS M YIIPOUYHEHUs JeTayieii MammH | ydyeoHoe mocobue / C. B.
Muxaitnuieia, A. U. benses ; MI'TY. - Marautoropck, 2013. - 179 c. : ui., cxemsl, Tadm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=640.pdf&show=dcatalogues/1/11094
92/640.pdf&view=true (nara oopamenwus: 25.09.2020). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0386-9. - ImeeTcst ne4aTHbI aHAJIOT.

3. Muxaitmuueis, C. B. CBapouHble U HAaIUTABOYHBIE MAaTEPUANIBI | KOHCIIEKT JICKLIUH / C.
B. Muxaitnuupid, A. U. benses ; MI'TY, kad. [MuTO/]. - MaFHI/ITOFOpCK 2012.-199c.:
CXEMBI, TaoII. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=547. pdf&show dcatalogues/1/10968
19/547 .pdf&view=true (nara oopamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
HMeercs neyaTHbIN aHAJIOT.

0) JlonmosiHuTeAbHAS JTUTEPATYpA:

1. XKupkun, FO. B. OcHOBBI TeOpuM TpeHUS U U3HAIIMBAHUS (OCHOBBI TPUOOTEXHUKH) :
yuebnoe mocodue / 0. B. XKupkun. - 2-¢ uza., noarot. no mned. u3a. 2007 r. - MarHutoropcek :
MI'TY, 2011. - 1 osnektpon. onrt. auck (CD-ROM). - 3arm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=985.pdf&show=dcatalogues/1/11191
19/985.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooOBEKT. - TEKCT : 3JEKTPOHHBIH. -
Ceenenus noctymnHsl Takke Ha CD-ROM.

2. Matepuainbl Ui CBapKH, HAaIIaBKH, MalKU U HambLIeHUs | ydeOHoe mocobue / C. B.
MuxananieH, M. A. Ilexmees, A. B. HpocnaBueB K. I'. ITamenko ; MI'TY. - MarauToropck :
MI'TY, 2016. - 207 c. W, TabII., CXEM. - URL.:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 2268. pdf&show—dcatalogues/1/1129
774/2268.pdf&view=true (mata oOpamenus: 25.09.2020). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

3. OCHOBBI CBApOYHOTO MPOM3BOJCTBA. JITaDOpaTOPHBIi MPaKTUKYM : yueOHOe mocobue /
C. B. Muxaiimusia, B. W. benses, A. B. SpocnaBues, M. A. llekmees ; MITY. -
MarsnuToropck, 2013. - 56 c. : WL, CXEMBI, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=639.pdf&show=dcatalogues/1/11094
89/639.pdf&view=true (gara oopamerus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0388-3. - ImeeTcst meyaTHBIN aHAJIOT.

4. Ceapka crHenuajibHbIX CIIaBOB . ydeOHoe mocobwe / C. B. Muxaitmuipsm, C. U.
[TnaroB, A. H. Ementomun, M. A. Illekmees ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
sanektpoH. onrt. guck (CD-ROM). -  3Barm. ¢ Turym.  okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2329.pdf&show=dcatalogues/1/1129
964/2329.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpoobdbekT. - Tekcr
ANIEKTPOHHBIN. - CBefieHus noctynHel Takke Ha CD-ROM.

B) MeToan4yeckue ykazaHusi:

1. XXupkun, 0. B. OcuoBbl Tpubosoruu : npaktukym / H0. B. XKupkun ; MI'TV. -
Maruutoropck : MI'TY, 2018. - 51 c. : un., Tabmn., cxemsl. - ISBN 978-5-9967-1164-2. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3642.pdf&show=dcatalogues/1/1524
717/3642.pdf&view=true (mata ooOpamenus: 25.09.2020). - MaxkpooObekT. - Tekcr
ANEKTPOHHBIN. - UMeeTCsl meyaTHbIN aHaJor.

2. lllexmeeB, M. A. CTpyKkTypa CBapHBIX COeIMHEHUN. MeTobl ONMCaHUs U aHAIu3a :
naboparopublii mpaktukym / M. A. Illekmiees, A. b. Cerukos, C. B. Muxaitmunpia ; MI'TY. -
Marnutoropck : MI'TY, 2016. - 1 snektpos. onTt. auck (CD-ROM). - 3ari. ¢ tutys. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132
914/2776.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpoobdbekT. - Tekcr
ANIEKTPOHHBIN. - CBeIeHUS



noctymHbl Takxke Ha CD-ROM.

r) [IporpammHoe o6ecneuenue u UnTepHer-pecypceni:

http://www.opengost.ru 1. TOCTet ECK]] [DnekrpoHHblii pecypc]: moprait
HOPMATHUBHBIX JOKYMEHTOB. -Pexxum goctyna: http://www.opengost.ru

http://www.standartgost.ru 2. TOCTst ECK/I [DnekTpoHHbIii pecypc]: OTKpbITas 0a3a
['OCTog. - Pesxum nocty-na: http://www.standartgost.ru

http://www.libgost.ru. 3. TOCTst ECK/]I [Onektponnsiii pecypc]: bubnuoreka 'OCTos
1 HOPMATHBHBIX JOKYMEHTOB. - PeskuMm moctyma: http://www.libgost.ru.

IIporpammHoe o0ecnieuenmne

HanmenoBanne o
0o Ne norosopa CpoK IeHCTBHS JTUIICH3UH

MS Windows 7
Professional(mns  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpovHO
Professional
7Zip CBOOOJIHO PaCIPOCTPAHSIEMOE 0eccpoyHO
MS Windows XP
Professional(mms |[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 10
Professional (s |[1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
£ RO ROMIAS 196117 o7 16.03.2017 Gecepoumo
FAR Manager CBOOOTHO PACTIPOCTPAHIEMOE 0eCcCpoOYHO

HpO(l)eCCI/IOHaJH)HbIe 0a3bl JAHHbIX I/Il-[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBbI
HazBanue Kypca Cchlika

HamnmonansHas
undopmanMonHo-ananutuueckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAy4YHOI'0 IIMTHPOBAHUS
[Touckosas cuctema Akanemust Google (Google

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

Scholar)

JmeKTpoHHbIE pecypet Gubmmorekn MITY uu. http://magtu.ru:8085/marcweb2/Default.asp
.. HocoBa

MexnyHaponHas HayKOMeTpHYECKas

pedeparuBHas W MoJHOTEKCTOBas Oa3za manubix|http://webofscience.com
HayuyHbIx u3ganui «Web of sciencey
MexnyHaponHas pedepatruBHas u
MOJIHOTEKCTOBAsl _ ClipaBOYHasi _0a3a  JIaHHBIX
MexayHapoaHas Oa3za TTOJTHOTEKCTOBBIX
KypHasoB Springer Journals

9 MaTepHaJIbHO-TeXHHUYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIs1)

http://scopus.com

http://link.springer.com/

MaTCpI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



1. Ayautopus IS JCKIMOHHBIX 3aHATHH: MynbTUMEAWITHBIE CpPEICTBA XPaHCHHUS,
nepeaayn u npeaocTaBieHus nHpopmannu. Buaeoponuku.

2. YueOHbIC ayJUTOPUU JUISI TPOBEACHUS TPAKTHUCCKUX 3aHSATHHA, TPYIIOBBIX H
WHVBUAYAIBHBIX KOHCYJBTAlUH, TEKYNIErOo KOHTPOJIS M IMPOMEKYTOYHOW aTTeCTAlUU: a)
Harmsiiabie MaTepualtbl U yaeOHbIE MOJICITH JUTsl BRITIOJTHEHUS TPAKTHYECKUX padoT:

0) [Tepconanbubie koMibioTephl ¢ makerom MS Office, KOMITAC 3D V16, ¢ BbIX00M B
WHTepHeT ®M ¢ JIOCTyIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTebHYIO Cpeay
YHUBEPCUTETA.

3. JTaboparopus kadenpsl: MakeTbl METAJLTyprHY€CKOTO 000PYT0BAHHMS.

4. JTaGopaTopusi CBapKH:

a) O0opyI0BaHuUE IS BHITIOJHEHUS HATUTABKH IO (PIIFOCOM:

6) OGopyaoBaHue AJIs BBIMIOJIHEHUS PYYHOI JyTOBOW HAIUIABKH;

B) O0OpyOBaHKE /1715l U3TOTOBIICHHS HAIJIABOYHOM MOPOIITKOBOM MTPOBOJIOKH;

r) O6opyaoBaHue 115l ra30BOM HAIJIABKU

5. Tlomemienus sl caMoOCTOSTENbHOW paboThl oOyuatommxcs: IlepcoHanbHbIC
kommbioTepsl ¢ maketom MS Office, KOMITAC 3D V16, Bbixogom B IHTEpHET U C TOCTYIIOM B
AJIEKTPOHHYIO MH(POPMAITMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCHTETA.

6. Ilomemenune pans XpaHeHHs W NPOQUIAKTUYECKOTO OOCITYKHUBaHHS y4eOHOTO
00opy10BaHHUS:

a) Cremnaxu Ui XpaHeHHs yueOHOro 000py10BaHUSl.

0) Ikadbsl I XpaHeHHs y4YeOHO-METOIUYECKOW JIOKYMCHTAIMH, Y4eOHOTO
000pyI0BaHUS ¥ y4eOHO-HATIISITHBIX TIOCOOHH.



[Tpunoxenue 1

6 YueOHO-MeTO H1YeCKOE 0OOecnedeHHe CAMOCTOATEIbLHOH padoThl 00y4Yaommuxcst

B Tedenue cemectpa nperycMOTPEHO BBIITOJHEHHE YCTHBIX U MUCBMEHHBIX padoT Mo
JTUCIUILIMHE (110 MHAWBUIyaJIbHBIM BapuaHTaM), IpoBepKa padoT.

OcHOBHAs 4acCThb 3aﬂaHI/II\/JI BBIITOJIHACTCA HAa MPAKTUYCCKUX 3aHATUAX. CamocTosgrennrHas
paboTa npeaycMaTpuBaeT:

- IOATOTOBKY K NPAKTHUYCCKUM 3aHATHAM, HU3YYCHHC HGOGXOI[I/IMBIX pa3aciioB B
KOHCIICKTax, yLIe6HI)IX IOCOOUSIX U MCTOINYCCKUX YKA3aHUAX,

- paboTa co cCripaBOYHOH JINTEPATYPOH;
- HCTIPABJICHHE OIIMOOK, 3aMevYaHuii, opopmiieHue padoT.

CamocrosiTeJIbHAS paGOTa B X01¢ ayAMTOPHBIX 3aHATHH npeamnojaaracT: U3y4eHue u
MMOBTOPCHUC TCOPCTUICCKOI'O MaTCpHraja 110 TCMaM J'ICKI_II/Iﬁ (I'IO KOHCIICKTaM U y‘Ie6H0ﬁ
JIATCPATYpPEC, MCTOAUYICCKUM YK8.38.HI/I$IM), pelmCHUC 3a1a4, BbIIIOJIHCHUC NHAWUBUAYAJIbHBIX pa60T.

CamocrosiTe1bHasi paGoTa MO KOHTPOJIEM NpernofaBaTeIs IpeoaraeT noAroToBKy
KOHCIIEKTOB U BBINOJIHEHHE HEOOXOAUMBIX pAacCueTOB [0  pa3JieiaM AUCLUIUINHBI, PElIeHUe U
IpoBepKa IpernojiaBareneM padoT, paboTa ¢ METOANYECKON JINTEPaTyPOH.

BueaynnTopHasi camocTosiTeIbHAasA padoTa CTYAEHTOB IPEIOIaraeT IOArOTOBKY K
NPAaKTUYECKUM 3aHATHAM, U3yuyeHHEe HEOOXOAUMBIX pa3/esoB B KOHCIEKTAX, yUeOHbBIX TOCOOUSX
U METOJIMYECKUX YKa3aHUsIX; paboTa co CIpaBOYHOM JUTepaTypoil, HCIpaBiIeHNE OIMOOK,
3aMeyaHuil; paboTy ¢ KOMIIBIOTEPHBIMU MMAKETaMH U 3JIEKTPOHHBIMU YYE€OHUKaMH pa3pabOoTUNKOB
IPOrpPaMMHOTr0 0OecTeueHus Mo AUCLIUILIINHE.

Ilo nanHOii TMCUHUNJIMHE MPEAYCMOTPEHbI PA3JIMYHbIE BUABI KOHTPOJS Pe3yJbTAaTOB
00yuYeHUs1: meKywull KOHTPOJIb (MPOBEPKa BHITIOJIHEHUS 3aJaHUN U paOOThI ¢ yueOHOI
JTUTEPATYPOI ), nepuooudeckuti KOHTPOIb (KOHTPOJIbHBIE pa0OTHI) IO KaXKI0M TeMe TUCIUTIITUHEI,
NPaKTUIECKHE PAOOTHI, UMO206bili KOHTPOJIb B BUJIE 3a4eTa.

®opma TeKyuero

Bun KOHTPOJIAA
Paznes/ Tema . KoJa-Bo P
CaMOCTOAITEILHOM ycneBaeMoCTH 1
AUCHUILIMHBI 4acoB .
padoTsbl NPOMEKYTOYHOM
aTTrecTanuu

1. Pa3znen. BoccraHoB/ieHHE M YIIPOUHEHHE JAeTajled MallluH

1. Henau u 3a1a4u U3y4aeMoOro Pabora ¢ Jexk1imoHHBIM
Kypca. VicTtopust pa3BUTHS TCOPHH MaTepHUaIOM 19,1 VO
Y TIPAaKTHKH BOCCTAHOBJICHUS U
YIPOYHEHUS




Paszgen/ tema
JACHUANINHBI

Bun
CaMOCTOAITEJIbLHOH
padoThI

KoJu-Bo
4acoB

®opma TeKylero
KOHTPOJIA
yCIeBaeMoCTH U
NPOMEKYTOYHOMI
aTTecTAanuu

OBICTPOM3HAIITUBAIOIINXCS JeTalIeh
00opyIoBaHUs

2. 3Hoc neraJieii 000py/10BaHuUs.
YcnoBus paboThl U XapakTep
M3HOCA JieTanei 000pya0BaHus U
TEXHOJIOTMYECKOT0 MHCTPYMEHTA.
Bunbl nu3HamBanus

Pabora ¢ 1eKIIMOHHBIM
MaTepuaioM

18

YO

3. Knaccudguxanus 4 CyliHOCTh
Croco00B BOCCTAHOBJICHHUS U
YIPOYHEHUs1 padouux
nmoBepxHocrei. 1ix HazHaueHue u
oOmactu npumeneHus. Beibop
COCTaBa ¥ CBOMCTB YIPOYHSIOIINX
ITOKPBITHI

PaGora ¢ j1eKinoOHHBIM
MaTepHaioM

18

YO

4. CoBpeMeHHbIE HANJIABOYHbIE
MarepuaJibl. FI3HOCOCTONKNE
MaTepuaibl. BeiOop crimaBoB it
BOCCTAaHOBJICHUS U YIIPOUHEHUSI.
Marepuainst s
BOCCTAHOBUTEIIFHOU U
W3HOCOCTONKOM HaIlIaBKH.
Koppo3znonHo-croiikue
HaIlJIABOYHBIC MAaTEPHAITHI.
XapakTepucTUKa, CBOMCTBA U
obnactu mpuMmeHenus. Pacder
COCTaBOB MOPOIIKOBBIX MTPOBOJIOK.

Pabota ¢ 1eKIMOHHBIM
MaTepHaIoM

18

YO, npaktuueckas
pabora

5. Teopernueckune OCHOBBI
HanaBku. OCHOBHOM MeTas.
CBapuBaeMOCTh OCHOBHOTO
Metasuia. [loronnas sueprus u
CKOpPOCTh OXJaXAeHUs. PexxuMbl
HariaBKu. J{oJ1s OCHOBHOTO
MeTajula B METaJlJIe HAaTUTaBKH.
TepmooOpaboTKa Mocie HaMIaBKH

Pabota ¢ 1eKIIMOHHBIM
MaTepHalIoM

18

VYO, npaktuueckas
pabora

6. O0mas xapakTepucTUKA
TeXHOJIOTUM HANbLIEHHUS.
CrniocoObl HalbUIEHUS, UX

Pabora ¢ Jexk1moHHbIM
MaTepHuaIoM

18

YO




Paznen/ Tema
JUCIUILINHDI

Bun
CaMOCTOAITEJIbLHOH
padoThI

KoJu-Bo
4acoB

®opma TeKylero
KOHTPOJIA
yCIeBaeMoCTH U
NPOMEKYTOYHOMI
aTTecTAanuu

CcyumHoCTh. Hanbuissembie
Martepuaisl. [[pouHOCTb cuenieHus
MTOKPBITHS C OCHOBHBIM
MaTepuaIoM U MEXIy COOOH.
[110THOCTH MOKPHITHS.
TepmooOpaboTka mocie HaHECEHHUs
MTOKPBITHS

7. TexHoJ10TUsA BOCCTAHOBJICHUS
U YIIPOYHEHUH JAeTaJiei
MeTAJLIypPru4ecKoro
000py/10BaHN S HAIJIABKOW 1
HanblJIeHHEeM

PaGora ¢ j1eK1noHHBIM
MaTepHaioM

18

YO

8. YnpouHeHue nerajieil MalIuH
MOBEPXHOCTHBIM IJIACTHYECKHM
nepopmupoBanueM. O6padoTka
pabouyux MOBEPXHOCTEH METOIaMH
MOBEPXHOCTHOTO MIACTUYECKOTO
nepopmupoBanusi. DopmupoBaHue
YIIPOYHEHHOTO CJI0s eTanei
METO/IOM ITOBEPXHOCTHOTO
TUTACTHYECKOTO Ae(OpMUPOBAHUS
(TITLT). OcraTouHble HAPSKEHUS
U CBSI3b COCTOSTHUS IOBEPXHOCTH C
HKCIUTyaTallMOHHBIMU CBOMCTBAMHU
Jeranei

Pabora ¢ JeKInoHHBIM
MaTepHUaIoM

18

VYO, npaktuueckas
pabora

9. TexHos0oruu, 000pya0BaHue U
npumenenue IILI. [{pyrue
METOJIbI ¥ CLIOCOOBI TTOBBIIICHUS
CTOMKOCTH JIETAIIN U UX
BoccTaHoBjIeHUs (OOKaThIBaHUE,
BRITJI&XKMBaHME, Y 3-00paboTKa,
YeKaHKa, yIIPOUYHEHUE
MIPOBOJIOYHBIM HHCTPYMEHTOM,
o0paboTka ApoObIo U Ip.).
JledexThl HAMJTIaBOK M HAMIBUICHUS.
[TpuunHbI 00pa30BaHUs U METOBI
uX OOHaApyKEeHUS

PabGora ¢ JeKInoHHbIM
MaTepHUaIoM

18

YO




®opma TeKylero
Bun KOHTPOJIAA

Pasznen/ Tema . Koa-Bo P
CaMOCTOATEJIbLHOM ycneBaeMoCTH 1
JUCIUILINHDI JacoB .
padoTbI NMPOMEKYTOYHOM

aTTecTaluu
HToro nmo 1ucuuIinHe 163,1 3auer

[To nucuurmue «BOCCTaHOBIEHUE U YIIPOUHEHUE IETAJIEN MALLIMHY [TPEyCMOTPEHA ay IUTOPHAS
Y BHEAYIUTOpHAs CaMOCTOsITeNbHAs paboTa 00ydaroImuxcs. AyAUTOpHAs: CAaMOCTOSITENIbHAS
paboTa CTyZ€HTOB MPE/IoIaraeT PeieHre KOHTPOIbHBIX 33/1a4 Ha MPAKTHUYECKUX 3aHATUSIX.

Ilpumepnuie ayoumopnuvie konmpoavhote pavomot (AKP):
Ipumep 4. [IpaBka

Bautel, ocu, METaITIOKOHCTPYKITHH, UMEIONTUE TehopMaluy U3ruda, moIBepraroTcs
IIPaBKe Ha Ipeccax, YEKaHKOM, HarpeBOM.

Bautbl, ocu quamerpom 10 50 MM nipaBsT yekaHkoi. OIuH KOHEI] Bajia 3aKPEIUISIETCS, a O]
MECTO U3ruda yCTaHABIIMBACTCS MEIHAS MOICTaBKA. 3aTEM [0 MECTY BBIITYKJIOCTH HAHOCSTCS
yAapbl IO CXEME pHC.

Puc. Cxema uexanuxu sana

HarpeBoM Bo3MO’KHa IIpaBKa BajIOB O0JBIIOro Auamerpa. B aTom ciaydae Ban
OOKITafpIBaeTCsl MOKPBIMH JIICTAaMH acOecTa ciIeBa M CIpaBa OT MecTa n3ru0a v MpOn3BOIUTCS
HarpeB BBIMYKJIOTO y4acTka o Temmeparypsl 500-600 ° C B Teuenue 3-5 mun. OCThIBasI, B
BBINPSIMIISETCSL.

B HEKOTOpBIX cydasx AeTaiu ¢ OOJbITUM OTHOIIEHHUEM JUTMHBI K TUaMeTpy (Hampumep,
mTanra OOJIBIIOTO KOHYCa) MOTYT MPaBUTHCS Ha TOKAPHBIX CTaHKAX MPUCIIOCOOJICHUEM,
3aKpPEIUIEHHBIM B CYIIIIOPTE.

IMpumep 5. CluuBanue




[Tox 5TUM TepMHUHOM OHUMAETCS COEIMHEHHUE YacTe! AeTaly Pa3INYHbIMU 3JIEMEHTaMH.
OTHUM c110coOOM BOCCTAHABIIMBAIOTCS IPOYHOCTHBIE CBOMCTBA KOPIIYCHBIX J€Tallel, B KOTOPBIX
Pa3BUIIUCh TPEIIUHBI.

Cyl1ecTByeT HECKOJIBKO peau3aluii JAHHOTO CI1oco0a.

Opun U3 HUX — coenuHeHue mankamu (puc. 1). [To o6e cTopoHBI OT TPEIIUHBI
IIPOCBEPJIMBAIOTCS] OTBEPCTUS HA PACCTOSIHUM “a”, B KOTOPbIE BCTABJISIIOTCS IITUMTHI.

{
=) -
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Puc. I — Boccmanoeénenue npounocmu Kopnyca

M3rotaBnuBaeTcs IJIaHKa C OTBEPCTUAMHM Ha pacCTOsSTHUM D<a U Mpou3BOAMTCS €€ HArpeB
JI0 TEMIIepaTyphl, IPH KOTOPOH PACCTOSHUS @ M D MeX Ty OTBEpCTUSIMHU CTAHOBSITCS PABHBIMH.
[Tnanka yctaHaBnMBaeTCa Ha ITUMTHI U IPH €€ OCTHIBAHUY MPOMCXOAUT CTSITUBAHUE TPEIUHBI.
st Toro, yToOBI TpEIIMHA HE Pa3BUBAIACH JIAJIbIIE, HEOOXOIMMO 3aCBEPIUBATH €€ KOHIIBI.

Hpyroii cnocob — coeaunenue rped€ukamu. I1o 06e CTOPOHBI OT TPELIHHbI
BBICBEpIIUBaETCA psil oTBepeTuit 1 (puc. 2).

),
N @7

Puc. 2 — Cuueanue mpewun

B ati oTBepcTHs 3a0uBaeTcs rpeOEHKA U3 XPOMOHHMKEIEBOM cTayin. J1J1st TOBBITIICHUS
MIPOYHOCTH COSMHEHUS CTIPaBa U clieBa OT IPeOEHKH 1O TPEITMHE BRICBEPINBAIOTCS OTBEPCTHUS, B
KOTOpBIE 3a0MBal0TCA KOHUYeckue ITUGTHL. J[J1s repMeTH3auu TpEInHA 3a1eIbIBACTCS
TePMETUKOM.



IIpumep 6. Banbl u ocu

B nporiecce kcrtyaTanuy BO3MOXHO TOSBICHHAE CIEAYIOMNX TEPEKTOB:
- UI3MEHEHHE JUaMETPOB U (DOPMBI IIEEK;
- TPEUIMHBI, 33 TUPHI,
- U3ru0 ¥ CKPyYUBAHHE;
- CMSITHE U BBIKpAIIMBaHHE PA0OYUX MOBEPXHOCTEH MIMTOHOYHBIX KAHABOK U IIUIUIICB;
- pa3pyuieHue pe3b0;
- U3JIOM.
Bri6op cnocoba BOCCTAaHOBICHHMS WM 3aMEHA MOBPEXKICHHOH JETalld OIpeNeseTcs
SKOHOMHUYECKON A(h(PEKTUBHOCTHIO MIIM HEOOXOAMMOM 11eJIeCO00Pa3HOCTHIO.
Jlnisi BOCCTaHOBIICHHSI TIOBEPXHOCTEH, KOHTAKTHPYIOIUX C MOAIIUITHUKOM CKOJIBKEHUS,
UCTIONB3YIOT CIICAYIONINE CIIOCOOBI:
- 00paboTKa 70 CIEAYIONIET0 PEMOHTHOTO pa3Mepa;
- HAHECCHUE IOBEPXHOCTHOTO CIJIOS METaUla OJHUM M3 CIIOCOOOB, ¥ IOCIEAYIOIIas
00paboTKa 10 HOMUHAIBHOTO pa3Mepa.
[ToBpexxIEHHBIEC IMOHOYHBIC KAHABKH 3aILIABJISIOT M TIOCIICYIOMUM (hpe3epOBaHUEM 10T
yraom 90° unu 135° BBIOJHSIOT HOBBIE.
H3HoCc 3yObEB HUIMIIEBOIO COCAMHEHHUS BOCCTAHABIMBAIOT CIIOCOOOM, 3aBHCSAIIMM OT
BEJIMYMHBI H3HOCA.
[Tpu w3Hoce mummna mo tonmpee A0 0,5 MM IPOU3BOAAT pasgady 3y0a HUTHUIICBOTO
COCIMHEHUSI XOJOJHBIM IUIACTHYECKUM Je(POPMHPOBAHMEM HA THIPABIMYECKOM IIpecce ¢
MIOMOIIIBIO IITUIICHAKATHOW TOJIOBKH (pHC. 1,a) .

6

Puc 1 — Boccmanoenenue usnoueHHbix uiiuyes
ITpu uznoce 0,5-1,2 MM 10 Hapy’>KHOMY JAMaMETPy Ha TOJIOBKY LIUIMIA HATUIABIISIOT BAJIUK
Mertaia (puc.l, 6) ¥ OCaXMBAIOT Ha THUAPABIMYECKOM TIPECCE C MOMOIIBIO NITUIEHAKATHOU
T'OJIOBKH.
IIpu u3Hoce Goisee 1,2 MM OOKOBbIE MOBEPXHOCTH IIJIUIIOB HAIJIABJISIIOT M MOJABEPraroT
MEXaHHYECKOI 00paboTKe.

Ilpumepnvie unousudyanvnvie oomawnue 3aoanusn (U/]3):

IIpumep 1. I'taBHBbIC HUJINHAPBI

B skcrnutyaranuy HaX0AUTCS 3HAYUTENIBHOE YUCIIO HUIMHAPOB, UMEIOIINUX B CTEHKE
KOHCTPYKTUBHBIM KOHLIEHTPATOP B BUJI€ OTBEPCTHS JIJIs TOJBO/Ia pabouei )KUIKOCTH.
Bo3HUKHOBEHME TPEIUH YCTAIOCTH HAYMHACTCS HA KOHTYPax 3TUX OTBEPCTHIA.

Ha puc. 1 nmokazan nutoit nunuuap npecca yeunuem 18 MH nipu naBnenun paboueit
xuakoctu 24 Mlla. [lunuaap pa3pylieH TPEIMHON 10 OTBEPCTHIO B CTEHKE Toce 1,5 MITH.
LMKJIOB HAarpy>KE€HUM. PacyeTsl okasany, 4TO HaIpPsHKEHUs Ha KOHTYPE OTBEPCTUS MIPEBBIIIAIN
npezen BbiHocauBocTH Matepuana (Ct35J1).



Puc.1 — Hunmunap npecca cunoit 18 MH, naBnenue padoueit sxuaxoctu 24 Mlla. Tpeniuasl B 30He
OTBEPCTHS JJIS MOJBOIA paboueit KUIKOCTH

B psine cnyyaeB paspylieHHe HUIMHAPOB CBA3aHO ¢ BOSHUKHOBEHHEM U pPa3BUTHEM
YCTAJIOCTHBIX TPELUH B TalTeNu AHUILIA. B kauecTBe mpumepa Ha puc. 2 IpeCTaBlIeHa CXeMa
npouszomenmiero B 1994 r. paspymenus ceapHokoBanoro u3 cranu Ct 35 nunuHapa cumoir 50
MH. Ananornynas tpemuHa O0b1a o0HapysxeHa B 2004 r. B nunusape cuioi 35 MH,
M3TOTOBJICHHOM M3 TOM ke CTAIN. PaspyleHus 1o Takoi ke cxeMe IPOUCXOAWIN paHee B
LWIMH]pAX, U3TOTOBJIEHHBIX U3 cTayn 25 I'C. OTMedYeHHbIE BBILIE pa3pyLIECHUs JHUILL
IIPOUCXOJWIN B IWIMHIPAX MPECCOB, YCTAHOBJIECHHBIX B IMHUAX ITPOU3BOJICTBA
HKEJIE3HOJOPOKHBIX KOJIEC.
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Puc. 2 — Tpemuna B 1HMILE CBAPHOKOBAHOTO LUIMHApa cuitoit 50 MH

Pesynbrathl uccienoBanuii Mateprana IUIMHAPOB TTOKA3aJId, YTO MIPEACI BHIHOCIUBOCTH
MaTtepuaia B 30He nHuIa He mipeBbimaet 160 MIla, B To Bpems kak aist ctaneit Ct 35 u 25 I'C
Mpe/iesl BHIHOCIUBOCTH MPU MYJIbCUPYIOLIEM HArpyKEHUU JOJKEH COCTABIIATh HE MeHee 275
MIIa. 3HaunTeNbHOE CHUKEHUE TTPeieia BEIHOCIUBOCTHA MaTepuaia Mpor30LUIO 3a CYET
CUCTEMATUYECKUX METAJUTyPTUYeCKUX Je(PEKTOB M TEXHOJOTUIECKUX OIMIMOOK, YTO U SIBUIOCH
MPUYNHON BOSHUKHOBEHHMSI TPELIUH B 30HE JHUIIIA.

B PaCCMOTPCHHBIX BBIIIC MIPUMEPAX MPUYNHY OTKa3a OMPCACIIATIN KOHCTPYKIHUA U
TEXHOJIOTHS U3TOTOBJICHHUS COOCTBEHHO qujiInHApa. B pAAC CiIydacB MMIpUYIMHA OTKA30B CBA3aHa C
YCIIOBUSAMU COBMECTHOM pa60TBI HUJIMHAPA U TONICPCUYNHLBI, B KOTOPYIO OH YCTAaHOBJICH.

Uepes kaxaple JBa ToOJa dKCIUTyaTaluu (OKOJIO 1 MITH. IIMKJIOB HATPYKEHHI ) B TaITEINAX
¢1aHIIeB IUTUHAPOB BOSHUKAIH TPEIIMHBI OOJBIION MPOTHKEHHOCTH, PACIIOIOKEHHBIE B 30HAX
MPOAOJIBHOM ocH npecca. Ha MOMEHT Havaiia dKCIuTyaTallui MaKCUMaJIbHbIE PACTATMBAOLINE
HanpsHKEHUs B 3TUX 30HaX He npeBbimanu 88 Mlla, 4to He MOTJI0 BhI3BaTh BO3SHUKHOBEHHE

TPEIIUH yCTaIOCTH.

PesynbraThsl HiccaenoBaHU TIOKA3aJIH, YTO pa3pyIICHUs IIPOUCXOIMIIH 33 CUET
3HAYUTEIBHON U HEPAaBHOMEPHOI BBIPAOOTKH KOHTAKTHOH MMOBEPXHOCTH apXHUTPABOB, IPHYEM
MUHHUMAJIbHBIC TITyOMHBI BEIPAOOTKH (OMOPHBIE CTYNIEHBKN) PACTIONArajiuch B 30HaX MPOJI0IBHON



ocH Tpecca Ha o0enx cTopoHax muinHapa. CyMMapHas IJIomaab KOHTakTa GiaHIa U apXuTpaBa
BCIIEACTBUE 00pa30BaHUS 3TUX CTYNIEHEK COCTaBJIsIa MEHEE MOJIOBUHBI IIEPBOHAYATIBHOMN
TUTONIA/IM KOHTAKTa. 3HAYUTEIHHOE YBEIMUCHHE KOHTAKTHBIX JaBIICHUH Ha (DraHer mpuBeio K
BO3PACTaHUIO HAMPSHKCHUI B TalITeNH (DraHIla 10 BEIMYUH MPEBHIIAIONIUX MIPEeIe
BBIHOCJIMBOCTH MaTepuaa.

IIpumep 2

JIis Ipe iy nperACHHUs OTKA30B IIUIHH/IPOB JCHCTBYIOMINX MPECCOB OBLIN BBHITOJHEHBI
pacueThl ¢ YCTaHOBJICHHEM MAaKCHMAJIbHBIX HAMPSKCHUH B 30HAX KOHIICHTPALHMH (TaITelb
¢dnaHIa, OTBEPCTHE B CTEHKE, TaiTeNb AHUIIA). J{JIs 30H ¢ HEJJOMYCTUMO BHICOKUMHU BETMYUHAMU
JEHCTBYIOIMX HANPSKEHUH OblIM  pa3paboTaHbl KOHCTPYKTUBHO-TEXHOJIOIMUECKHUE PELLICHUS,
obecreunBarone He00X0IUMOE YBEIMUYCHHUE 3a11aCOB IPOYHOCTH.

JInst OEHKU M3MEHEHHMS YCIIOBUI KOHTAKTHOTO B3AUMOJECHCTBHS B y3JIaX
UWIMHAP-apXUTPaB YCTAHOBIICHBI 3aBUCHUMOCTH, CBA3BIBAIOIINE TEOMETPHUIO ApXUTPaBa U
HUAJIUHAPA ¢ B3AUMHBIMU CMEIICHUSIMHU U BBIPA0OTKON WX KOHTAKTHBIX MOBEepXHOCcTel. Ha
OCHOBAHUU ITHX 3aBUCUMOCTEHN pa3paboTaHbl KOHCTPYKTHUBHBIC PEIICHUS, TTO3BOJISIONINE
3HAYUTENIbHO YMEHBIIUTH BEIPA0OTKY COMPSIKEHHBIX TTOBEPXHOCTEH apXuTpaBa v LUIUHAPOB U
MPEAOTBPATUTh Pa3pylICHUE KaK BHOBb IPOEKTUPYEMBIX, TAK U ACHCTBYIOUIUX KOHCTPYKLIMMA.

K uucny meponpusatuii, npeaynpexJaonuxX 0TKa3bl HUIUHAPOB, CIEAYET OTHECTH
MOJIEPHU3ALMIO WIMHIPOB, U3rOTaBIMBAEMBIX JIJIS 3aMEHBI pa3pylIcHHbIX. B kauecTBe
npuMepa Ha puc. | nmokasas mumHAp cuinor 300 MH.

MoaepHu3anys BbI3BaHa TEM, YTO LUIMHIP NEPBOHAYAIBHON KOHCTPYKLUH Pa3pyLLINAIICS
nocisie 55 000 UMKIOB HArpy>KeHU. AHaIU3 MOJIOMKH IIOKa3all, 4TO pa3pyllIEeHne Hayanoch ¢
YCTaJIOCTHOM TpEIIMHBI B 30He BHYTpeHHe rantenu (Touka A). [To pesynpTaTam ucciaenoBaHuit
MaKCcUMaJlbHbI€ HalnpsiKeHus B 3ToM Mecte aocturanu 420 MITa. [IpumepHo Takas e BeIUYMHA
HANpPSsDKEHUH TOTy4YeHa U I BHEIIHeH ranTtenu muimHapa (Touka B). [Toatomy it yBennueHus
JIOJITOBEYHOCTH HOBOTO IIMJIMHJIPA HEOOXOIMMO CHU3UTh HAIPSKEHUsI, KaK BO BHYTPEHHEH, TaK U
BO BHENTHEH TaJITSIIIX.
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Puc. 1 — Moaepuuzanus nuunusapa cunoit 300 MH: a — 1o mogepuusanuu. MakcumalibHble
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HanpspkeHus omax = 420 MIla B Toukax A u B, 3anac no ycranoctu n< 1; 6 — nmoce



MojepHu3anuu. B Touke A MakcUMallbHbIE HANIPSKEHUS Gmax = 220 MIla, B Touke B
MaKCHUMaJIbHbIE HAMPSDKEHUS Omax = 330 MIla, 3amac mo ycramoctu n = 1,2.

[IpopaboTka BapraHTOB KOHCTPYKIMU [HJIMHAPA IT0Ka3aia, YTo, K3MEHUB KOHCTPYKIUIO
TUTYH)Kepa U YMEeHbIIHB ero Xo7 ¢ 350 1o 300 MM, MOYKHO YBEIMUUTh 0a3y BHYTPEHHEH
rantenu ¢ 80 1o 300 mm (puc. 11,6). DTO cHMKAET HANIPSHKEHUS B 2 pa3a M CYIIECTBEHHO
YBEJIMUYUBAET JI0JITOBEYHOCTh MAaTepHalla B 30HE 3TOM rantenau. BeIOJIHUTE TAKUM K€ pailnyCcoM
BHEIIIHIOIO TAITENb HEJb35, TAK KaK JUIs 3TOT0 MPHUIIIOCH OBl IIepeieNnbIBaTh CTAaHUHY npecca. s
CHIDKEHHSI HAIIPSKCHUI BHEILTHSS TAJITENb BBIMOJIHEHA 110 (popMe ONTUMaIbHON KPUBOH €
NOJHYTPEHUEM CTeHKH (puc. 11,0), 4T0 yMEHBIINIO MaKCUMAaIbHBIE HANIPsDKEHUs B 1,26 pasza u
obecrne4nsio 3amac MpoYHOCTH 1o ycranoctu N=1,2.

IIpumep 3

BoccranoBnenue HWIMHAPOB, pa3pyLIEHHBIX 10 OTBEPCTHUIO /IS 110/ABOAA paboyei
AKUAKOCTHU (puc. 1), oCylIeCTBISIETCS ¢ TOMOIIbIO CHIIOBBIX OaH1a)el, yCTaHOBJIEHHBIX C
HaTSATOM BBIILIE U HUYKE OTBEPCTHS.

Puc.1 — Hummunp npecca cunoit 18 MH, naBnenne padoueit xxuakoctu 24 MIla. TpemuHbl B 30He
OTBEPCTHS JIJIS TTOIBOIA paboUeit KUIKOCTH

B xauecTtBe npuMepa Ha puc. 2 nokasad uuauHap Ha ycwine 10 MH npu naBnenun 26
Mlla. ITocne 6 net sKkcrTyaTaiy UIMHAP ObUT pa3pyIlIeH TPelMHaAMU MPOTKEHHOCTHIO 10 400
MM, PacIoI0KEHHBIMH 110 00pa3yrollei BhIIIe U HUXKE OTBepCTHs. PacueTsl mokasanu, 4To
HanpsDKEHUs OT pabodel Harpy3KHu Ha KOHType oTBepcTus, aocturaromue 250 Mlla,
MPEBBIIIAIOT Mpeze BeiHoCauBocTy MaTtepuana (Ct. 35JI), 9To mpUBOIUT K BOSHUKHOBEHHIO
YCTaAJIOCTHBIX TPEUIMH U HEM30S)KHOMY Pa3pyLICHUIO LUINHIPOB MOC]IE HECKOJIBKUX JIET paOOTHI.

bangaxu ycTaHaBIMBarOT Ha MecTe 0e3 JeMOHTaxa rpecca. baHgaxu co3aroT B 30HE
OTBEPCTHUS OKPY>KHBIE CKUMAIOIIINE HAMIPSDKEHUS, KOTOPBIE MPEBBIIIAIOT PACTITUBAOIIIEC
HAINPSDKCHUST OT BHYTPEHHETO JIaBJICHUS paboyel sxuakoctu. [locie 3aBapku TpeluH U
YCTaHOBKHM OaHjaxel mumHap padotaet ¢ 1993 1. mo Hactosimee Bpems (2007 1.).



JHedexrockonus, mpoBeIeHHAs METOAAMHU Hepa3pyIIAIoNIero KOHTPOJIS, IIOKa3aia, 9To B 30HE
OTBCPCTHUA TPCUIUH HCT.

BoccTanoBnenue nMIMHAPOB C TPEIIMHAMU B TajTeNu AHUIIA (PUC. 3) OCYILIECTBIIAETCS
CBapKOW B IIEXOBBIX YCIOBUAX 0€3 MPEABAPUTEIHHOTO TIOIOTPEBA U MOCIIEAYIOIIEH
TEPMOOOPAOOTKH C TPUMEHEHUEM CIICIIHATBHBIX 3JIEKTPOJIOB M TEXHOJIOTHH. B UIMHAPE CHITOi
35 MH. pacnonoxeHnue TperumHbl IPUMEPHO COOTBETCTBOBAJIO PACIIONIOKEHUIO TPEUIUHBI,
MOKA3aHHOW Ha puc. 9, HO 0e3 BBIX0/a Ha BHEIIHIOI MOBEPXHOCTH IMIIMHAPA. [IpOTSHKEHHOCTH
TPEIIMHBI B OKPY>KHOM HampaBJIeHUH cocTapisiia okoso 180°, MakcuManbHasi riTyOrHa IocTUrana
180 MM. 3aBapka TpelIMHBI BpYUHYIO B CTECHEHHOM MPOCTPAHCTBE, OTPAaHUYEHHOM
MPEABAPUTENIBHO NO0rpeThiMU 10 250°C cTeHKaMu HWIMHAPA HEBBIOIHUMA. CHUXKEHUE
TEMIEPaTyphl MPEABAPUTEIHLHOTO MOA0TPEBa A0 MPEEIIOB, JONYCKAIOIINX PYYHYIO CBAPKY,
MPUBOJUT MOCIE OXJIAXKICHUS AETaIN K BOSHUKHOBEHHIO TPEIINH 110 TPAaHUIIe HAIIJIABICHHOTO U
OCHOBHOTO MeTaJl1a. B CBsI3U ¢ 3TUM J14 3aBapKU TPEIIMHBI OB TPUMEHEHBI CBAPOYHBIC
MaTepHuasibl Ha OCHOBE HUKEJISl, KOTOPBIE TTO3BOJISIFOT BHITIOJIHATH CBApOYHBIE PaOOTHI Ha
KpYNHOTrabapUTHBIX JeTalsAX 0€3 MpeABapuTENIbHOIO OI0TPEBA U MOCIIEAYOIIEN
TEPMOOOPaOOTKH.
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Puc. 2 — BoccranoBieHre WIMHAPA € TPEIIMHAMU C TOMOIIbIO OaH1a)kel, yCTAaHOBJICHHBIX C
HATSTOM BBIIIIE U HI)KE OTBEPCTHUS JUIS 110/IBO/Ia paboveid KHUIKOCTH

Boccranosnenue nununapa cunoit 35 MH cBapkoii 6e3 mpeBapuTesIbHOTO MOJ0rpeBa u
MOCJIETYIOMIEH TEPMOOOPAOOTKH U €0 YCTAaHOBKA HA MPECC OBLITN OCYIIECTBICHBI BO BpeMs
MJIAHOBOT'O KanmuTajabHOro peMoHTa B anpene 2004 r. CBapka mpoBoAMIach HEMPEPHIBHO B
TedeHue 7 cytok. Humuuap orpaboTai 3amgaHUpOBaHHBIN TOJ 10 KAUTAILHOTO PEMOHTA B
anpene 2005 r., npoiing 750 000 nukiI0B Harpy>KEHUH MOJIHBIM YCHIIUEM.
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Puc.3 — Tpemuna B AHMIIE CBapHOKOBAHOTO IMInHIpa cuiion 50 MH



[Mpuioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘IEHI/Iﬂ U OICHOYHBIC CPpEeACTBA IJIA IPOBCACHUA l'[pOMC)KyTO‘lHOﬁ arrecranmum:

CtpyKTYypHBI
JJIEMEHT
KOMIIETEeHIIUU

[Inanupyembie pe3ybTaThl 00ydeHUS

OneHouHbIE CpECTBA

IIK-13 YMeHnneM npoBepsiTh TEXHUYECKOE COCTOSIHME U OCTATOYHBIH Pecypc TeXHOJIOrH4eCcKOro 000py10BaHNsl, OPraHU30BbIBATh NPOPHIAKTHYECKHI

OCMOTP U TeKYUIUil PEMOHT TE€XHOJOTHYeCKUX MAIIIUH H 000PYy/A0BAHUSA

3HaTh

- OCHOBHBIC OIIPCACIICHUA U TTIOHATUA,

- OCHOBHBIC Tpe60BaHI/IH U IpaBHJia IIPOBECPKU

TEXHUYCCKOI'O COCTOSAHMA,

- METOIbl BOCCTAaHOBJICHHUS ASTAICH U Y3JI0B
MCTAJUTYPIUYCCKUX MAIIWH;

- ME€TOblI TCXHHUYCCKOI'O O6CJ'Iy)KI/IBaHI/I$I,
BOCCTAHOBJICHUA U PEMOHTA J:[eTaneﬁ )51
Y3JI0B MECTAJLNTYPIru4CCKUX MallllnH

YMmeTh

- KOPPEKTHO BBIPaXKaTh U apryMEHTHPOBAHO
00OCHOBBIBATH MOJIOKEHUS TIPEIMETHON
00J1aCTH 3HAHUS,

- 00cy)1aTh cr1oco0b! 3PHEeKTUBHOTO
pELIeHHS 1T TEKYIIEMY PEMOHTY MalllHH,
BOCCTAHOBJICHHUIO JIETaJIeH U y3JI0B

IIepeuenb TeM Ha 3a4eT:

1. UcTopus pa3BUTHS TEOPUH U IPAKTHUKU BOCCTAHOBJIEHUSI U YIIPOUHEHUS
OBICTPOM3HAIIMBAIOIINXCS eTanell 060pyaoBaHust OObEKThI MPodhecCHOHATEHON
NeSITeIbHOCTH B PAMKax BHIOPAaHHOH CIIEUAIbHOCTH.

2. V3noc peraneit 060pyoBaHus. Y CJI0BUSI pabOTHI U XapakTep U3HOCA JeTajaeit 000py10BaHUs
Y TEXHOJIOTMYECKOTO MHCTPYMEHTa. Bupl n3HammBanus B3auMocBs3b  H3ydaeMbIX

JUCIUIIINH C 3aJadyaMu HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH.

3. Knaccuguxkanus u cyuHocTh CH0COO0B BOCCTAHOBJICHHS U YIIPOUHEHUS pPabounx
nosepxHocTeil. X Ha3HaueHue u 001acTu npuMeHeHus. Beioop cocraBa 1 cBOMCTB
YIPOUHSIOIINX MOKPBITUHA OCHOBHBIE TEXHOJIIOTHUECKUE TIEPEEIIBI YEPHON METAJUTYPIHUH.

4. CoBpeMeHHbIE HaIUIaBOYHbIE MaTepuaibl. MI3HococTolikie MaTepuansl. Bbibop criaBoB Juist
BOCCTaHOBJICHUS U YIPOYHEHUA. MaTepuaiibl i1 BOCCTAHOBUTEIBHOM U U3HOCOCTONKOU
Haru1aBKu. Koppo3MOHHO-CTOMKNE HAINIABOYHBIE MaTepHalIbl. XapaKTEpPUCTUKA, CBOMCTBA U




CTpyKTYypHBI

AJIIEMEHT [Tmanupyemble pe3yabTaThl 00ydIeHUS O1eHOYHBIE CPE/ICTBA
KOMITCTECHITHH

METaJUTyprHYECKUX MAIllUH PacIiO3HABATh o0yacT MpuMeHeHus. PacdeT cocTaBoB MOPOMIKOBEIX MPOBOJIOK. KpUTHYecKkre TeXHOJIOTHH.

s dexTuBHOE pemeHne ot HedhPEeKTUBHOTO;
5. Teopetuueckue ocHOBBI HarIaBku. OcHOBHOM MeTalu1. CBapuBaeMOCTh OCHOBHOT'O METaJlIa.

- pacno3HaBaTh Y3PPEKTUBHOE PEIICHUE OT [ToroHHast 3HEPrUsl ¥ CKOPOCTh OXJIaxIeHUs. Pexxrumbl HartaBku. Jl0s1si OCHOBHOTO METajlia B

Hea(pheKTHBHOTO . MeTaJule HariaBku. TepMooOpaboTKa mociie HariaBKu. TeXHOIOTHYeCKHEe MAIuHbI |
000pyI0BaHNE METAJLTYPTUYECKOTO IPOU3BOICTBA.

Brnanets - TpO(ECCHOHATBHBIM SI3BIKOM TPEIMETHOM

001aCTH 3HAHHUS;

- cmocobaMH  JIEMOHCTpaIuu
AHATM3UPOBATH CUTYAIHIO;

- crmoco0aMy OIICHUBAHUS 3HAYMMOCTH U
HpaKTHq€CKOﬁ HpI/IFO)IHOCTI/I HOJ'IyT-IeHHI)IX
pe3yJIbTaTOB.

YMEHUS

6. O01mas xapakTepucTUKa TeXHOJIOTuU HanbuieHus. CriocoObl HalbUICHUS, UX CYITHOCTb.
Hanbuisiembie MaTepuansl. [IpogHOCTE ClieIeHUs! HOKPBITHS C OCHOBHBIM MaTE€pHAlIOM U
Mexay coboit. [TnotHocTh MOKpbITHS. TepMooOpaboTKa Mmociie HaHEeCEHUs TOKPBITHSI.

7. TexH0Ja0THs BOCCTAaHOBJICHUS U YHOPOUHCHUA JeTanen MCTAJUTYPIrUICCKOTro O60py,Z[OBaHI/I$I
HaIjaaBKOM U HaNbLJICHUEM OpFaHI/ISaHI/IH HayLIHOI\/‘I pa6OTBI CTYACHTOB.

8. YrpouHeHue AeTaneil MaliuH MOBEPXHOCTHBIM TUIACTUYECKUM J1e(hOPMHUPOBAHHUEM.
O06paboTka pabounx MOBEPXHOCTEN METOAMU MOBEPXHOCTHOTO TJIACTUYECKOTO
nedopmupoBanusa. opMUpoOBaHUE YIIPOUYHEHHOTO CJIOS JAe€Tajeil METO10M TTOBEPXHOCTHOTO
mwactuyeckoro nedopmuponanus (II1/1). OctaTounble HAaNPSHKEHUS U CBS3b COCTOSTHUS
MTOBEPXHOCTHU C IKCIUTyaTAI[AOHHBIMA CBOMCTBAMHU JICTAJICH.

9. Texnonoruu, o6opyaosanue u npumenenue [1I1/]. JIpyrue MeToab! 1 ciocoObl MOBBIIEHUS
CTOMKOCTH JIeTaIu U uX BoccTaHoBleHUs (OOKaThIBaHUE, BRITTIAXKHBaHUE, Y 3-00paboTKa,
YeKaHKa, YIIPOYHEHHE MPOBOJIOYHBIM HHCTPYMEHTOM, 00paboTKa Ipo0kto 1 1p.). edekTs
HaIJIaBOK U HambUIeHUs. [I[pruunHbl 00pa30BaHMs K METOIBI X OOHAPYKCHHUS.

IlepeyeHb TeM NPaKTHYECKUX 3aHATHIA:
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CTpyKTYypHBI
JJIEMEHT IInanupyemsle pe3yabTaThl 00y4eHUs OneHouHble CpeCTBA

KOMIICTCHIIM U

1. BBI60p COoCTaBa HaIlJIaBJICHHOI'O ME€TaJlJla B 3aBUCUMOCTH OT BUJOB U3HAIIMBaHUA

neTaneit 00opymoBaHUS.
Lens paboTel: M3yyeHne MPUHIMITOB BEIOOPA THIIA HAIUIABICHHOTO METaJlIa i pabounx

HOBerHOCTCﬁ ,Z[eTaJ'Ieﬁ O60py,Z[OBaHI/I$I B 3aBUCHMMOCTH OT YCHOBI/Iﬁ pa6OTBI U BHJA
HW3HalllMBaHUWs.

2. DAeKTpoJbl Ui Py4YHOU HAIJIABKU IOBEPXHOCTHBIX CJI0EB C OCOOBIMH CBOIICTBaMHU.
Henb padoTel: O3HAKOMHUTHCS ¢ MapKaMH, TUIIAMU, XapaKTEPUCTUKON U Ha3HAYEHUEM

QJICKTPOAOB, NPCAHASHAUYCHHBIX JJIA py‘-IHOﬁ HaIlJIaBKU MMOBEPXHOCTHBIX CJIOCB C 0COOBIMH

CBOMCTBaMHU.

3. IIpoucxoxnenue neeKTOB B HATUIABJICHHOM METAJUIE U CIIOCOOBI MX YCTPaHEHHS.
enb paboTsl: U3yunTh MporcxoxkaeHue 1e(eKToB (TpelirH, Hop) B HallJIaBI€HHOM MeTalljie

1 Mepbl 00pbOBI C HUMHU.

ITK-15 Ymennem BbIOMPATh OCHOBHBIC H BCIIOMOTaTe/IbHbIC MATEPHAJIbI, CIIOCO0BI PeaJM3alui TEXHOJIOTHYECKHUX NPOLECCOB, IPUMEHATH
NporpeccuBHbIE METObI IKCIIYaTAIlUM TEXHOJIOTHYeCKOro 000py10BaHusl IPH U3rOTOBJIEHHE TEXHOJIOTHYEeCKMX MAIIMH

3HaTh - OCHOBHBIE METO/IbI BBIOOpA
KOHCTPYKITMOHHBIX MaTEPHAJIOB;

IlepeueHb TeM Ha 3a4eT:

1. UcTopus pa3BUTHS TEOPUH U TPAKTUKU BOCCTAHOBJICHUS U YIIPOYHEHUS
ObICTpOM3HALINBAIOUINXCS AeTaneil o6opyaoBanuss OOBEKTHI MPoPecCUOHATBHOMN
NeSITeIbHOCTH B paMKax BBIOPaHHOI crienaibHOCTH.

- METOOAUKHU BI)I60pa Pa3JINYHBIX TUIIOB
BOCCTAaHOBJICHUS U YIIPOUHEHUS JeTAJICH
MallluH JJIA ITIOBBIIICHUS N3HOCOCTONKOCTH U
JOJITOBCYHOCTH, 2. U3Hoc aertaneit o6opynoBanus. Y cinoBus paboThl M XapakTep U3HOca JieTalieid 000pyA0BaHus
" TEXHOJIOTHUYCCKOI'0O MHCTPYMCHTA. BI/IJII)I n3HamuBaHusg B3anMocBs3b HN3y4aeMbIX

- METOJOJIOTHIO BLI60pa BOCCTAaHOBJICHHA U
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CTpyKTYypHBI

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yUeHUs OueHouHbIE CpeACTBa
KOMIIETEHIIUH
YIPOUYHEHHUs JIeTajlell MallluH IS JUCHUIUIMH ~ C 3aJadyaMu  Ipo¢eCCHOHATbHOU e TeIbHOCTH.
MOBBIIIEHHS] U3HOCOCTOMKOCTH U
3. Knaccudukanuys u cyuiHocTb CHOCOO0B BOCCTAHOBJICHHSI U YIIPOUYHEHHUS Pabounx
JIOJITOBEYHOCTH. 3 N
noBepxHocTed. VX HazHayeHue u o0aactu npuMeHeHus. BerOop coctaBa v CBOHCTB
YMeTb - IPUMEHSATH OCHOBHBIE METO/IBI YIOPOUYHSIOIKX NOKPBITUA OCHOBHbBIE TEXHOJOTUUYECKUE MEPEEIIbl YEPHOM METaIypPruu.
BOCCTAHOBJICHUS U YIIPOUHECHUS JeTalIeh .
. 4. CoBpeMeHHbBIE HAIUIaBOYHbIE MaTepuaibl. MI3HococTolikie MaTepuansl. Beibop criaBoB Jist
MAIITUH JJI OBBIIIICHUS U3HOCOCTOMKOCTH U . ..
BOCCTaHOBJICHUS U yIPOYHEHUs1. MaTepualibl 111 BOCCTAHOBUTEIbHON M M3HOCOCTOMKOM
JIOJITOBEYHOCTH; . .
’ HaraBku. Koppo3nOHHO-CTONKHME HAIUIABOYHBIE MaTepUalibl. XapaKTEepUCTHUKA, CBOICTBA U
- IPUMEHSATH METOJIMKHM BEIOOpa Pa3IMuHBIX | 00JIacTH NpuMeHeHus. Pacdyer coCTaBoB MOPOMIKOBBIX MPOBOJIOK. KpUTHYECKHE TEXHONOTHH.
TUTIOB BOCCTAHOBJICHUS U YIIPOUHEHUS .
. 5. Teopernueckne OCHOBBI Haru1aBku. OcHOBHOM MeTail. CBapuBa€MOCTh OCHOBHOI'O METajuia.
JeTaje MallluH 1715 TIOBBIIICHUS
N [ToroHnHast 3Heprusi ¥ CKOPOCTh OXJIAXAeHUs. PexuMbl HarutaBku. [0 OCHOBHOTO MeTalia B
M3HOCOCTOMKOCTH U JI0JITOBEYHOCTH;
MeTaiie HariaBku. TepmMooOpaboTka nocie HamaaBku TeXHOIOTHYeCKHEe MAITUHBI U
- IPUMEHATh METOI0JIOTHIO BH60pa 060p}’I[OBaHI/I€ MCTAJUTYPIUICCKOr0 NpOU3BOJACTBA.
BOCCTAHOBJICHUS U YIIPOYHEHUS JeTalIeh
. 6. O01mas xapakTepuCcTHKa TEXHOJIOTUU HamblIeHHs. CiocoObl HAMBUICHUS, UX CYIIHOCTD.
MalIuH JUIsl OBBILIEHUS U3HOCOCTOMKOCTH U
Hanbuisiembie matepuansl. [[pouHOCTH CLETIEHUs TOKPBITHS C OCHOBHBIM MaTEpPHAJIOM U
JIOJITOBEYHOCTH. .
Mexay coboit. [ImoTHOCTh MOKpEITHS. TepMooOpaboTKa MOCIIe HAHECEHUSI TIOKPHITHS.
Bnaners - HaBbIKAaMU TPUMEHEHUS OCHOBHBIX METO/IOB

BBIOOpPAa BOCCTAHOBIIEHUS M YIIPOUHCHHUS
)leTaneﬁ MalllnuH JId IMOBBILLICHUS
W3HOCOCTOMKOCTH U JIOJTOBEYHOCTH;

- HaBbIKaMU ITPUMCHCHUA MCTOAUKU BBI60pa
Pa3IUYHBIX TUIIOB BOCCTAHOBJICHHA U

7. TexHoJa0r1s BOCCTAaHOBJICHUS U YHOPOUHCHHUA JeTanei MCTAJUTYPIrUYCCKOT 0 O60py,Z[OBaHI/I${
HaIjaaBKOM U HaNBIJICHUEM OpF aHu3anus HaquOﬁ pa6OTLI CTYACHTOB.

8. YrpouHeHue AeTaneil MaliiH MOBEPXHOCTHBIM TUIACTUYECKUM J1e(hOPMUPOBAHHUEM.
O06paboTka pabourx MOBEPXHOCTEH METOaAMH MTOBEPXHOCTHOTO TIACTUYECKOTO
nedhopmupoBanus. DopmupoBaHue YIPOYHEHHOTO CJIOSI IeTalleii METOI0M IMTOBEPXHOCTHOTO
mactudeckoro aedopmupoanus (I1I1]]). OcTaTouHble HAMPSKEHHS M CBSA3b COCTOSTHUS
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CTpyKTYypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

YIOPOUYHCHUA I[GTaJ'IGfI MalllMH JJIA
MMOBBIIICHHS H3HOCOCTONKOCTH U
JOJITOBCYHOCTH,

- HaBbIKaMH IIPHUMCHCHUA MCTO10JIOI'MHU
BLI60pa BOCCTAHOBJICHHA U YIIPOUYHCHUA
JeTane MallluH 1S TOBBILICHUS
M3HOCOCTONKOCTH U JIOJITOBEYHOCTH.

IIOBEPXHOCTH C SKCILTyaTallUOHHBIMU CBOMCTBaMH I[eTa.]'IGfI.

9. Texnonoruu, o6opyaosanue u npumenenue [I1/]. JIpyrue Metoas! 1 cnocoObl MOBBIICHUS
CTOMKOCTH JIeTalu U ux BocctaHoBneHus (OOkaTbIBaHUE, BhITTIAXHBaHHE, Y 3-00paboTKa,
YeKaHKa, YIIPOYHEHHUE MPOBOJIOYHBIM HHCTPYMEHTOM, 00padoTKa IpoOkto U Ap.). dedeKTs
HaIUIaBOK U HambUieHUS. [IpuunHb 00pa3oBaHUs U METOIBI UX OOHAPYKEHUS.

IlepeyeHb TeM NPaAKTUYECKUX 3AHATHIA:

4. Bp10op cocTaBa HaIIaBICHHOTO METaJJIa B 3aBUCHMOCTH OT BHIOB M3HAIIIMBAHUS
netaneit 000pyn0BaHUsI.
Lens paboTel: M3ydyeHne npuHIMIIOB BHIOOPA THIIA HAILJIABJIEHHOTO METalIa JUisl pabodnx

HOBCpXHOCTGfI JeTajaei O60py,Z[OBaHI/I$[ B 3aBUCUMOCTH OT YCHOBI/Iﬁ pa6OTBI n BUJa
HU3HalllMBaHUAI.

5. DneKTpoabl A PyYHON HAIJIAaBKH MOBEPXHOCTHBIX CJIOEB C OCOOBIMHU CBONCTBAMHU.
Lenb paboTel: O3HAKOMHUTHCS ¢ MapKaMH, TUTIAMH, XapaKTePUCTUKON 1 Ha3HAYCHUEM

SHGKTpOILOB, npenHasHaqume JJI py‘IHOI\/'I HaIlJIaBKHN HOBerHOCTHHX CJIOCB C OCO6I>IMI/I
CBOMCTBaMHU.

6. Ilpoucxoxnenue 1eeKTOB B HAIJIABJICHHOM METaJlIe U CIIOCOOBI UX YCTPAaHEHHUS.
Henb paboTel: M3yunTh npoucxoxaeHue 1eeKToB (TperH, Iop) B HAIJIaBICHHOM METajule U

Mepbl O0PHOBI C HUMHU.
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0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[IpomexxyTouHast aTTecTauus N0 AUCHUIUIMHE «BOCCTaHOBIIEHNE U YIIPOUHEHUE ACTAICH MAIIH
BKJIIOYACT TCOPCTUUCCKHEC BOIIPOCHI, ITIO3BOJIAIOIINEC OLICHUTh YPOBCHL YCBOCHH A 06y‘IaIOH_[I/IMI/IC$I
3HAHUH U IPAKTUYECKUE 33aHNs, BBIBISIOIINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUH U
BJIJICHHI, IPOBOJAMUTCS B (pOopMe 3aueTa U B (POpME BBIMOIHEHUSI KOHTPOJIBHOM padoThl. 3a4eT 1o
JAHHOW JUCIMILTUHE MPOBOIUTCS B YCTHOM (hopMe 1O BOIIpOCcaM.

Hokazamenu u Kpumepuu ouenueéanus sauema:

- «32YTEHO0» - 00yYarOIIHii MOKa3bIBAET CPEAHHI YpOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMH. 3HaeT OCHOBHBIEC ONIPE/IECTICHUS U MTOHATHUSA, YMEET KOPPEKTHO BBIPAXKATh U
apryMEeHTUPOBAHO OOOCHOBBIBATH MOJIOXKEHUS MPEAMETHON 00IacTH 3HAHUS, BIACET
poeCCHOHATILHBIM SI3BIKOM MPEIMETHON 00JIaCTH 3HAHUS, 3HAET OCHOBHBIE METO/IbI BEIOOpA
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, YMEET IPUMEHATh OCHOBHBIE METO/Ibl BOCCTAHOBJICHUS U
YOPOYHEHHUS JeTajlel MallliH JJIs NOBBILIEHUS] U3HOCOCTOMKOCTH U JJOJTOBEYHOCTH, BIIAJEET
HaBbIKaMU MPUMEHEHUS! OCHOBHBIX METOJOB BHIOOpa BOCCTAaHOBJICHUS U YIIPOUHEHHUS JIeTanen
MalIuH JUIsl HOBBILIEHUSI U3HOCOCTOMKOCTH U 10JATOBEYHOCTH.

- «HEe 3aYTeHO0» - pe3yJbTaT 00y4YeHHUs HE JOCTUTHYT, CTYJIEHT HE MOXKET [T0Ka3aTh 3HAHUS
Ha YPOBHE BOCIIPOM3BE/ICHNUS U O0BSICHEHUSI UH(OPMALIUK, HE MOXKET 10Ka3aTh
MHTEJUIEKTyalIbHbIE HABBIKM PEIICHUS 33/1a4 U NOCTPOESHUS N300pasKeHHH.
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