MUHHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHUS
POCCHUIMCKON ®EJIEPALIMA

v DenepanbHOS FOCYAAPCTBEHHOE BIO/UKeTHOE 00pa30BATE/IbHOE YUPEKICHHE
BRICIIETD 00pA30BaAHNS
«MarsuToropekuii rocyrapeTaenHbIi Texuntecknii ynusepenter um. L. Hocosan
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PABOYAS [IPOIPAMMA JHCHHUIIIHHBI (MOYJI5)
BOCCTAHOBJIEHHE H YITPOYHEHHE BAJIKOB H IETA/IEH
ITPOKATHbIX CTAHOB

HanpasieHue noAroToskH (CneuHaIbHOCTh)
15.03.02 TEXHOJIOTMYECKHE MALIIWMHBI M OBOPY IOBAHUE

HanpagneaHocts (npodmib/CrienmHaim3anms ) 1porpaMmel
MeTauyprisiecKie MaimmHel 1 000pyaoBaHHe

Vposens swiciuero ofpazosanns - DakanasprHar
[MporpaMaa NOATOTOBKH - AKAICMUHECKHI Gaxataspuar

Dopma odyueHNs
3a0uHas

Wucruryt/ akynerer  MHCTHTYT METAILIYPIHH, MAUTHHOCTPOCHHAS B MaTepranoodpatoTkm

Kadenpa [TpoeKTHPOBAHHS H IKCIIYATAIIWH METALTYPIr HHECKIX MAUIHH 1
oGopyaosaHus
Kype 4
MarHHTOropeK

2021 ron



Patouast nporpamma cocrasiena Ha ocHoe ®I'OC BO 110 HanmpasicHAIO MOATOTOBKH
15.03.02 TEXHOJIOTMYECKHE MAILIMHbBI U OBOPYJIOBAHHUE (yposeus Oakanaspuara)
(npukaz Munobpuayku Pocenu ot 20.10.2015 r. Ne 1170)

PaBouas nporpaMma paceMoTpeHa i oobpena na sacenanny kadeapsi [Ipoektuposanus
M IKCTUTYATAIMM METANTY PrHHECKHX MalIHH 1 000py10BaHus

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

PaGouas nporpamma ooGpera Metoarueckoit komueengif UMMuM

03.03.2021 r. npoToxon Ne 4 =
Tpencenarens - - A.C. CasuHOB
PaBouas nporpaMma COCTaBjIeHaA:
npoteccop kadeaps [TnIMMnO,
JI-p TeXH. HAYK 7 JI.C. Benenckui
PeniensenT:

ri1. mexanuk Q00 "HITL "Tanesa”, 4
KaH. TEXH. HayK B.A. Pycanos



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanuzamnuu B 2022 - 2023
y4aeOHOM roly Ha 3aceaHuu Kadeapsl [IpoeKTUpOBaHUS M SKCILTyaTalluid METALTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. E)p‘lyHOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpoeKTUpOBaHUS M SKCILTyaTalluyd METAILTYPTHUECKUX

[IpoTrokonm oT 20 . Ne

3aB. kadenpoii AT. EopquOB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl [IpoeKTHpPOBaHUS M FKCIUTyaTallMU METAJLTYPrUYECKUX

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
yueOHOM roy Ha 3acenaHuu kageapsl [IpOEKTUPOBAHUS U SKCIUTyaTAIl[Md METAILTYPIHIECKUX

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.Il'. KopuyHos

Pabouas nporpamma nepecmotpeHa, o0cysxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl [IpoeKTHpOBaHUS M SKCIUTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. E()p‘{yHOB




1 Iles1u ocBOEHUS TN CUMILTUHBI (MOAYJI51)

HensiMu OCBOCHMSI TUCHUILUIMHBI (MOIyIis) «BoccTaHOBIIEHHE M YIPOYHEHUE BAJIKOB U
JIeTaeH MPOKATHBIX CTAHOBY SBJISIOTCS:

— MPUOOPETEHHUE CTYJICHTaMHU 3HAHUM M MPAKTUYECKUX HABBIKOB IO TEOPETHUUYECKUM U
TEXHOJIOTHYECKUM OCHOBAM YMPOYHEHHUS W BOCCTAHOBJICHHS JCTAJICHW MAIlMH U MEXaHHU3MOB,
HEOOXOUMBIX ISl PACKPBITHS CYITHOCTH MPO(EeCCHOHAIBHON NesATeIbHOCTH MPUMEHUTEIIBHO K
HaITpaBJICHUIO TIOITOTOBKH;

— OBJIAJICHUE CTYJICHTAMH HEOOXOAMMBIM U JIOCTATOYHBIM YPOBHEM IPO(ECCHOHATBHBIX
KOMITETCHIIMK B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC BO mo HampaBICeHHIO MOIATOTOBKH
15.03.02 «TexHonoruyeckue MamMHBI W 000pyAOBaHHE», MNPOQWIb  MOATOTOBKU
«MeTamypru-4ecKue MaliuHbl 1 000PYI0BaHUE.

2 MecTo TUCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/ibHOIi MporpaMMal

JucuumimHa BoccTaHOBIEHHE M yIPOYHEHHE BAIKOB M JI€TAlEd IPOKATHBIX CTaHOB
BXOJIUT B BApUATHUBHYIO YaCTh y4eOHOT0 IJIaHa 00pa30BaTeIbHON IPOTrPaMMBI.

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

MaremMaruka

WNudopmaruka

®dusuka

TexHos10THs KOHCTPYKIIMOHHBIX MaTepUaioB

Teopust MalIMH U MEXaHU3MOB

3HaHus (YMEHHUs, BIaJleHHs ), IOIYUYEeHHbIE NIPU U3YYEHUU AAHHOW TUCLHMIUIMHBI OyIyT
HEOOXOIUMBI JUISl U3yYCHHS U CIUTLTIH/TIPAKTHK:

OCHOBBI TUAarHOCTUKU U HAJIEXKHOCTH JIeTaJIel MallluH

[Ipon3BoaCTBEHHAsA - MPAKTUKA 10 MOJYUYEHHUIO NPOPECCHOHATIbHBIX YMEHHH U OIbITa
poeCCUOHAIBHON eI TETbHOCTH

JlnHaMMKa 1 IPOYHOCTh TEXHOJOTUYECKUX MAIlIUH

IIponsBoacTBEHHAs — IPEIIUIUIOMHAS TPAKTUKA

[ToaroroBka K 3aIMTe U 3alIUTa BBITYCKHOM KBaJIM(UKAIIMOHHONW pabOThI

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4eHH s

B pesynbTare ocBOeHHMs IUCHMIUIMHBI (Moayys) «BoccTaHoBieHHMe M yHmpodHEHHE
BAJIKOB W JIeTallell IMPOKaTHBIX CTaHOB» OOYyYarOMMHCA AOJDKEH 001agaTh CleLyOLUMU
KOMIIETCHIMSIMU:

CTpyKTypHBII [Inanupyemble pe3ysbTaThl 00yueHus
JJIEMEHT
KOMIIETCHIINHU

[TK-15 ymeHnuemM BbIOMpaTh OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUabl, CIIOCOObI pealln3aluu
TEXHOJIOTMYECKUX IPOLECCOB, IPUMEHATH IIPOrPECCUBHBIE METObI DKCIUTYaTalluH
TEXHOJOTMYECKOro 000pyA0BaHUS MTPU U3TOTOBIEHUU TEXHOJOTHYECKUX MAIINH

3HaTh - OCHOBHBIE METO/Ibl BEIOOpA KOHCTPYKLIMOHHBIX MaTEePUAJIOB;

- METOJIMKH BbIOOpA PAa3JIMYHBIX THUIIOB BOCCTAHOBJICHUS U YIPOUHEHUS
JeTajedl MallluH  JJIs MOBBILIEHHSI U3HOCOCTOMKOCTH U JOJTOBEYHOCTH;

- METOJIOJIOTHIO BBIOOpAa BOCCTAHOBJICHMS U YIPOUYHEHUS JeTaliell MallluH
JUISL TOBBIILIEHUS] U3HOCOCTOMKOCTH U JIOJITOBEYHOCTH.




VYmMmern

- IPUMCHATH OCHOBHBIC MCTO/IbI BOCCTAHOBJICHUSA U YIIPOUYHCHUSA ﬂeTaﬂeﬁ
MalIuH AJIA ITOBBIIICHU S H3HOCOCTOHKOCTH U JOJIOBECYHOCTH,

- IPUMCHATH MCTOJUKHU BI:IGOpa PAa3JIMYHBIX TUIIOB BOCCTAHOBJICHHUA U
YIOPOUYHCHUSA ,I[eTaJ'IefI MallluH AJIA IIOBBIIICHUSA W3HOCOCTOMKOCTH U
JOJIrOBCYHOCTH,

- IPUMEHATH METOJ0JIOT'HIO BBI60pa BOCCTAaHOBJICHHA U YIIPOUYHCHUA
;[eTaneﬁ MalIuH OJI IIOBBIIICHUA H3HOCOCTONKOCTH U JOJITOBCYHOCTH.

Bnanets

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

- HaBbIKaMU ITPUMCHCHUA MCTOIUKHU BLI60pa Pa3JINIHBIX TUIIOB
BOCCTAHOBJICHUS U YIPOYHEHUS JACTAICH MAIIMH JJISl TIOBBIIICHUS
HM3HOCOCTOHUKOCTH U IOJITOBEYHOCTH;

- HaBBIKAaMH TPUMEHEHHS METOJIOJIOTHU BEIOOpAa BOCCTAaHOBJICHHS U
YHOPOUHCHHUA I[eTaHeﬁ MalllnH JIA IIOBBIIIICHUA U3HOCOCTOMKOCTH U
JIOJITOBEYHOCTH.

ITK-13 ymeHueM npoBepsATh TEXHUYECKOE COCTOSIHUE U OCTATOYHBINA PECYPC TEXHOIOTMUECKOTO
000py10BaHUs1, OPraHU30BbIBATh NPOMMIAKTUYECKUNA OCMOTP U TEKYLIHH PEMOHT
TEXHOJIOTMYECKHUX MAIllMH U 000py10BaHUS

3HaTh

- OCHOBHBIE OIPEJICIICHUS U IOHATHS;

- OCHOBHbIE TPEOOBaHMS U MPaBUIIA IPOBEPKU TEXHUUECKOTO COCTOSIHUSA;
- METO/Ibl BOCCTAHOBJICHHUS JI€TAJIEH U Y3JI0B METAJULypPIrM4E€CKUX MAILINH;
- METO/Ibl TEXHUUECKOTO 00CITy>KMBaHUs1, BOCCTAHOBJIEHUSI © PEMOHTA
JIeTaJIe U y3JI0B METaJUIyPrHYECKUX MalluH

YmeTh

- KOPPEKTHO BBIpa)KaTh U apryMEHTHUPOBAHO OOOCHOBBIBATH MOJI0KEHUS
MPeAMETHOM 00JIaCTH 3HAHUS;

- 00cy)kaaTh crioco0bl 3PPEKTUBHOTO PEHICHUS 110 TEKYIIEMY PEMOHTY
MaIlliH, BOCCTAHOBIICHUIO JIETAJICH U y3JI0B METAILTYPTUIECKUX MAIIHH
pacrio3HaBaTh 3((eKTUBHOE pelieHne oT Hea((PEeKTUBHOTO;

- pacnio3HaBaTh 3(hPEeKTUBHOE pelIeHue OT HeAPPEKTUBHOTO.

Bnanets

- Ipo(heCCHOHATIBHBIM S3bIKOM MPEAMETHON 00JIaCTH 3HAHUS;

- croco0amu IEMOHCTpAllMU YMEHUS aHAJIU3UPOBATh CUTYAIIHIO;

- crioco0amMy OIIEHUBAHUS 3HAUUMOCTH M IPAKTUYECKON MPUTOTHOCTH
IIOJTyYEH-HBIX PE3YJIbTATOB.




4. CTpykTypa, 00b€éM N coaep:kaHue TUCHUIINHBI (MOAYJIsA)
OO0mmast TpyI0eMKOCTh TUCIHILTUHBI COCTaBiseT 5 3aueTHbIX eauHui 180 akan. gacoB, B TOM

qHUCIIe:

— KOHTaKTHas pabota — 13 akas. 4acos:

— aynuTopHas — 12 akaj. 4acos;

— BHeayauTopHasi — 1 akaj. 4acos;

— camocTosTenpHas padbota — 163,1 akan. yacos;

— B (hopMe npakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3auéTy — 3,9 akaj. yac
dopma arTecTaluum - 3a4eT

AypauropHas 3 s
KOHTAaKTHAs paboTa E z ®opma TeKyIero
Pasyen/ Tema g (B akaj. yacax) E EE Bun 5 KOHTPOJISI Kon
N — > & © | caMOCTOATENLHOM | yoHEBAEMOCTHH |\ oo
g £ paboTsl TIPOMEKYTOYHOH
Tex. 7a0. | mpakT. R aTTecTALH
3aH. | 3aH. | O &
1. 1. Pa3nen. BoccranoBieHue u
YIPOYHEHHE BAJKOB M JeTajeil
MPOKATHBIX CTAHOB
11 Hemm wu  3amaum
u3ydaeMoro kypca. Mcropus
pa3BHTHSA Teopuu u 3akperieHue Brimmonmnenune
MPAKTUKH BOCCTAHOBIJICHUS U 0,5 19,1 MIPONAEHHOTO koHTposdbHOM  |ITK-13, T1K-15
YIPOYHEHUS Marepuana padoTHI
OBICTPOU3HAIINBAIOIINXCS
Jeranei 000pynoBaHUsA
1.2 H3zHoc neranei
000pyIOBaHMsL. YcnoBus
paboTBl W XapakTep HM3HOCA 3akperuieHne BeimonaeHne
Jgetaniel  00OpyIOBaHUS U 0,5 18 HNpPONHAEHHOTO koutponbHoi | I1K-13, TIK-15
TEXHOJIOTHIECKOTO Marepuana paboTHI
MHCTPYMEHTA. Bunst
W3HAIINBaHUS
1.3 Knaccudukarus u
CYLIHOCTb croco0oB
BOCCTaHOBJICHHS u
YIPOUHEHHUS pabounx 4 3akperuieHue Boimonnenue
MTOBEPXHOCTEH. Hx 0,5 18 | npoiigenHoro ma- KOHTPOJIBHOH I1K-13, TIK-15
Ha3HaueHue ¥  oOjacTu TepHuaia paboThI
MPUMEHEHHUSL. Bri6op
cocTaBa 51 CBOICTB
YIPOYHSIONHUX MOKPBITHI
14 CoBpemeHHbIE
HAIUTaBOYHBIE ~ MaTepHaIbL.
M3HOCoCTOlKHE MaTepHabl.
Bri6op CILIaBOB JUTSt
BOCCTaHOBJIEHUS u 3akpernieHue
ynpouHeHus.  MarepHaisl IPOHIEHHOTO
JUISI BOCCTAaHOBUTENIHOW U Marepuana. BHHOHHeHHS
N 1 2 18 koHTponbHoi | I1K-13, TIK-15
W3HOCOCTOWKOW  HAIUTaBKH. BeimosHeHEe
Koppo3uonnocroiikue MIPaKTUUECKOU padoI
HAIUTaBOYHBIE ~ MaTepHaIbL. paboTHI.
XapakTepucTuka, CBOWCTBa
M 00JacTH TPUMCHCHHUSL.
Pacuer COCTaBOB
MOPOIIKOBBIX MMPOBOJIOK.




1.5 Teoperuueckre OCHOBBI
HaIlJIaBKU. OcHoBHO#
MeTa. CBapuBaeMoCTh
OCHOBHOTO MeTaJuia.
[Toronnast SHEPTHUs u
CKOpOCTh OXJIXKICHHSI.
Pexxumer  HammaBku.  [ons
OCHOBHOTO  MeTaula B
MeTaie HAaIlTaBKH.
TepmooOpaboTka nocJie
HaIUTaBKU

0,5

2/1,41

18

3akperieHue
TIPOUIEHHOTO
MaTepHaa.
Brimonnenue
MIPAKTHYECKOM
paboTHI.

Brimonnenue
KOHTPOJIBHOMN
padoThI

ITK-13, TIK-15

1.6 OOmias xapakTephCTHKa
TEXHOJIOTHU HATBUICHUSL.
CrnocoObl  HambUIEHHs, HUX
CYILIHOCTb. Hampuisemble
MaTepHabl. [Ipounocts
CICTUICHUSI ~ MOKPBITHUS  C
OCHOBHBIM MaTepuajoM H
Mexay coboit. IlnoTHOCTH
nokpeiTUst. TepmooOpaboTka
MOCJIC HAHECCHUSI TOKPBITUS

0,5

18

3akperieHue
TIPOUIEHHOTO
MaTepHaa.

Brinonnenue
KOHTPOJIBHOH
paboThI

IK-13, TIK-15

1.7 TexHomorHs
BOCCTaHOBJICHUS u
YIPOYHEHUS neranei
METaJUTyPrU4ecKOro
00opynoBaHUS HAIUTABKOW M
HaIbUICHHEM

0,5

18

3akperieHue
TIPOWIEHHOTO
Marepuara.

Brimonnenue
KOHTPOJIBHOH
paboThI

IK-13, TIK-15

1.8 VYmnpounenue neraneit
MaIluH ITIOBEPXHOCTHBIM
IUIACTHYECKUM

e OpMUPOBaAHHUEM.
O6paboTka
MMOBEPXHOCTEH
HOBEPXHOCTHOTO
IJIACTHYECKOTO
nedopmMupoBaHUsL.
dopmupoBaHue
YIPOUYHEHHOT'O CJIOsl IeTanen
METOZOM  IOBEPXHOCTHOTO
IUIACTUYE-CKOTO
nepopmupoBanus  (ITTLJT).
OcTarouHble HaNpsLKeHUA U
CBS3b COCTOSIHUS
HOBEPXHOCTH c
9KCIUTyaTallMOHHBIMU
cBoiicTBaMu neraneit

paboumx
METOIaMHU

2/11

18

3akpericHue
MPOIACHHOTO
Martepuaa.
Brimonnenune
MpaKTHIECKOH
paboTHI.

Brimonnenue
KOHTPOJIbHOM
paboTh

IK-13, TIK-15

1.9 TexHooruu,
o0opyoBaHHe "
npumenenue [T, pyrue
METObI u croco0bl
ITOBBIILICHUS CTOMKOCTH
JieTain u ux
BOCCTaHOBJICHUS
(oOkarbIBaHue,
BBITJIa)KUBaHHE,
V3-06paboTka, YyeKaHKa,
YHOPOYHEHHE MPOBOJIOYHBIM
MHCTPYMEHTOM, 00paboTKa
npooeto u ap.). Hedexrs
HAIJIABOK W HAIbUICHHS.
Ilpuunsbl  oOpa3zoBaHus U
METOJIbl NX 0OHAPYKEHUS

18

3akpernseHue
NIPOUJEHHOTO
Marepuaia.

Brimonnenue
KOHTPOJIBHON
paboThI

IIK-13, TIK-15

Uroro mo pazneny

6/2,41

163,1

Uroro 3a cemectp

6/2,41

163,1

3a4€T

Hroro no JAUCHUIIIINHE

6/2,41

163,1

3a4€T

ITK-13,IIK-15

7




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jis  peanm3anmu  MPEIyCMOTPEHHBIX  BUJOB yueOHOW paboOThl B KadecTBe
00pa30oBaTeNbHbIX TEXHOJOTUH B MPENnolaBaHuu JUCIUILINHBI «BoccTaHOBIIEHHE U YIIPOYHEHHE
BaJIKOB M  JIeTajled  MpOKAaTHbIX  CTAHOB»  HUCHOJB3YIOTCA  TPAaJULUUOHHAas U
MOJAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTMH.

B mpouecce u3yueHHs MUCIMILIMHBI WCTOIB3YIOTCS WH(GOPMAIMOHHBIE TEXHOJIOTHH,
KOTOpbhle (OPMUPYIOT M Pa3BUBAIOT NPO(GECCHOHATIbHbIE HABBIKK. YUEOHBIM IUIAHOM IS
OCBOCHMS TUCHMIUIMHBI TPEIyCMOTPEHO 2 Yaca WHTEPAKTUBHBIX 3aHATHUH, MPOBOIMMEBIC B
KOMITBIOTEPHOM KJIacce.

[lepeqaua HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
MpEACTABICHU N0 Kypcy «BoccraHoBieHne M yNpo4yHEHHE BajJKOB M JAETAJIEd IMPOKATHBIX
CTaHOBY MPOUCXOANT C UCIIOIB30BAaHUEM MYJIbTUMEIUITHOTO 000py10BaHHUS.

Jlexumu TIpOXOAAT B TpaaUIMOHHOW (opme, B ¢opMe JIEKIUA-KOHCYIbTAIUH |
npobnemMHbIX Jekiui. Teopernueckwit Marepuaq Ha TPOOJEMHBIX JICKIHUSAX —SBIISCTCS
pe3yNbTaTOM YCBOEHHUS MOJIYYEHHOW HH(POpPMAIMHU IMOCPEIACTBOM MOCTAHOBKU MPOOIEMHOTO
BOIIpOCa M TOMCKa IyTed ero pemeHus. Ha JeKuMsIX-KOHCYJIbTalMSIX H3JI0)KEHUE HOBOI'O
MaTepuaia COIMpPOBOKIAETCSA MOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEH B MOMCKax OTBETOB Ha 3TH
Bonpockl. Ilpu mpoBeneHun Jekuud  0cobOe  BHHUMaHUE  yIEISETCs  B3aUMOCBSI3U
paccMaTpuBaeMbIX TEM M BOMNPOCOB C JAeWCTByWOIIMMH roctamu. llonHoe oBnaageHue
TpeOOBAaHUSIMU JIaHHBIX TOCTOB HEO0-XOAMMO OyJeT CTyJeHTaM Mpu UX JajibHEHIIen
CaMOCTOSITENIbHOM TMPAKTUYECKOW JEesATeNbHOCTH Ha CaMbIX PAa3sHOOOPA3HBIX MPENNPHUITHIX
MAIIMHOCTPOUTEIBHOM W METAJUTypPru4ecKord otpacinu. [Ipm paccMOTpeHHMM TeM JTaHHOU
JTUCIUIIMHB HEOOXOAUMO MPOBOJUTH AOCTATOYHOE KOJMYECTBO MPUMEPOB U3 MPAKTUUYECKOM
JeSTEIbHOCTH BEAYIUX NPEAIpUITUNA ropoja, pernoHa u Poccuu, a Takke UCIONIb30BaTh OIBIT
U3BECTHBIX MHPOBBIX JHACPOB B 00JacTH MAIIMHOCTPOCHHS W MeTautypruu. [lns storo
HEOOXOJUMO pPacCMOTPEHHUE MaTepuanoB OOHOBJIEHHOM MedyaTH, HWH(OPMALMOHHBIX IHCEM
NpeNNpHUATHIA, a Takke nHbopMaruu Mearnan31anui.

B pamkxax oOydenuss mnpumensitorcs |T-meroapl  (MCHONIb30BAaHUME — CETEBBIX
MYJIbTUMEAUHHBIX Y4EeOHHKOB pa3pabOTYMKOB MPOTPAMMHOIO OOecreyeHus, 3JIEeKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB MO JAaHHOU AUCIUIUTMHE, B ToM drciie 1 DOP kadenpsr); coBMmecTHas
paboTa B MaibIX rpymmax (2-3 ctyaeHTa), HHIUBHAyaIbHOE 00yUYeHHE.

CamocrosiTenbHast paboTa CTUMYJIMPYET CTYJEHTOB B MPOIECCEe MOJATOTOBKU JOMAITHUX
3a/IaHUI, TpU PEIIeHUH 33Jad Ha NPAKTUYECKUX 3aHATUSAX, MPU MOATOTOBKE HTOTOBOM
aTTEeCTallUU.

6 Y4eOHO-MeTOAMUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommxcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHH s IPOMEKYTOUYHOI aTTecTAluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Muxaitmuneia, C. B. BoccraHoBiieHHe W YNPOYHEHHE JeTale MalluH . yuyeOHOe
nocobue / C. B. Muxaiumipia, M. A. llekmees, A. B. SIpocnasues ; MI'TY. - MarHuToropck :
[MI'TY], 2017. - 179 c. : wn., Ta0im., cxeMel, guarp., rpad., dckm3bl, uepT. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3284.pdf&show=dcatalogues/1/1137
415/3284.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpoodsekT. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0932-8. - imeeTcs neyatHsblif aHasor.

2. Muxaitmmneis, C. B. ITtactudeckoe neopmMupoBaHue, HaruIaBka, HalbIJICHAE U



IUTAKUPOBAHUE IS BOCCTAHOBJICHUS U YIPOUHEHHUsI JeTajel MamuH © yueoHoe mocoodue / C. B.
Muxainunsis, A. . benses ; MI'TY. - Maraurtoropcek, 2013. - 179 c. : un., cxemsl, Tadn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=640.pdf&show=dcatalogues/1/11094
92/640.pdf&view=true (mara obpamenus: 25.09.2020). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIIA.
- ISBN 978-5-9967-0386-9. - Mimeercs meuaTHBIN aHATIOT.

3. Muxaitnmunpid, C. B. CBapouHble U HAIUTABOYHBIE MAaTEPHANIBI . KOHCIICKT JICKITHHA / C.
B. Muxaitmunein, A. U. benses ; MI'TY, kad. [MuTO/]. - MaFHI/ITOFOpCK 2012.-199c¢c.:
CXEMBI, TaoJI. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=547. pdf&show dcatalogues/1/10968
19/547 .pdf&view=true (mara oopamenwus: 25.09.2020). - MakpooOBEKT. - TEKCT : 3JIeKTPOHHBII.
- UmeeTcst neyaTHbBIN aHaJIor.

0) lonoJiHMTE IbLHASA JIATEpaTypa:

1. XKupxkun, FO. B. OcHOBBI Teopuu TpeHHUS W M3HAIIMBAHUSA (OCHOBBI TPHOOTEXHHKH) :
yuebnoe mocodue / 0. B. XKupkun. - 2-¢ uza., noarot. mo med. u3a. 2007 r. - MarHuToropck :
MI'TY, 2011. - 1 »snmektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=985.pdf&show=dcatalogues/1/11191
19/985.pdf&view=true (nara obpamenus: 25.09.2020). - MakpooOBEKT. - TEKCT : AIEKTPOHHBIH.
- CBenenus noctynHbl Takke Ha CD-ROM.

2. Marepuaibl JUlsl CBapKH, HAIUIABKH, MAWKK W HamblUIcHHUs . yueOHoe mocobue / C. B.
Muxanauneia, M. A. llekmees, A. B. HpocnaBueB K. I'. ITamenko ; MI'TY. - MarHuToropcek :
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 ooOpamenus: 25.09.2020). - Makpooobekr. - Tekcr
3IEKTPOHHBIN. - FIMeeTcs meyaTHbIN aHaJIor.

3. OCHOBBI CBaApOYHOTO MPOHU3BO/CTBA. JIJaOOpaTOPHBIi MPaKTUKYM : yueOHOe rocobue /
C. B. Muxaimuea, B. W. bense, A. B. fpocmaBueB, M. A. Illexmees ; MITY. -
MarsnuToropck, 2013. - 56 c. : WL, CXEMBI, TaoJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=639.pdf&show=dcatalogues/1/11094
89/639.pdf&view=true (nata oopamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIH.
- ISBN 978-5-9967-0388-3. - FImeetcs meuaTHBIN aHATIOT.

4. Ceapka crHenuajgbHbIX CIIaBOB . yueOHoe mocobue / C. B. Muxaitmumpin, C. .
[TnaroB, A. H. Ementomun, M. A. Illekmees ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
sanmektpoH. 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). - MakpooobekT. - Tekcr
ANIEKTPOHHBIN. - CBefieHus foctynHel Takke Ha CD-ROM.

B) MeToan4yeckue ykazaHusi:

1. XKupkun, 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 (mara oOpamenus: 25.09.2020). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

2. lllexmeeB, M. A. CTpyKkTypa CBapHBIX COeIMHEHUN. MeToIbl ONMMCaHUs U aHAu3a :
naboparopublid mpaktukyM / M. A. Illekmiees, A. b. Cerukos, C. B. Muxaiinuneie ; MI'TY. -
Marnutoropck : MI'TY, 2016. - 1 snektposn. 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). - MakpooobekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynuel Takke Ha CD-ROM.



r) [IporpammHoe obecneuenue u UHTepHeT-pecypcebi:

1. TOCTr1 ECK]] [DnekTpoHHBIN pecypc]: mopTal HOpMaTUBHBIX TOKYMEHTOB. -Pexum
noctyma: http://www.opengost.ru

2. 'OCTw1 ECK]I [DnexTponHHBIH pecypc]: oTkpeiTas 6aza 'OCTos. - Pexxum gocry-na:
http://www.standartgost.ru

3. TOCTs ECKJ [Onextponnsiii pecypc]: bubmnoreka 'OCToB u HOpMaTUBHBIX
JOKYMEHTOB. - PeskuM goctyma: http://www.libgost.ru.

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne norosopa Cpox neicTBus JIMLIEH3UU

MS Windows 7
Professional(us  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mus |1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
7Zip CBOOOJIHO PAaCIIPOCTPAHIEMOE 0eccpoyHO
?gﬁ?? Komnac 111 56117 or 16.03.2017 GeccpOTHO
FAR Manager CBOOOJIHO PAaCIIPOCTPAHIEMOE 0eccpoyHO
MS Office 2007 |, 135 1 17.09.2007 GecCpOTHO
Professional
MS Windows XP
Professional(msa [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2003 Ne 135 o1 17.09.2007 0eccpovHO
Professional

IIpodeccnonanbHbie 0a3bl JAHHBIX M MH(POPMAIIHOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika

HammonansHas
nHdopmMarMonHo-ananuthHueckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOI'O ITUTHPOBAHMS
[Touckosas cuctema Akanemust Google (Google
Scholar)

Nudpopmanmonnass cucrema - EnuHoe OKHO
J0cTyna K THGOPMAIIMOHHBIM pecypcaM
OneKkTpoHHbIe pecypchl oubnmoreku MI'TY um.

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

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

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

I'.1. HocoBa

Poccuiickas  T'ocynapcTennas  OWONMOTEKA. e v rsl.ru/ru/dreaders/catalogues/
Karanoru

denepanibHOE  TOCYIAPCTBEHHOE — OFODKETHOE

yUpeXKICHHUE «DenepanbHblit unctutyt|URL: http://www1.fips.ru/
IPOMBIIIIEHHONW COOCTBEHHOCTHY

MesktyHapoHas HAayKOMETPUYECKAs

pedepaTuBHas U MOIHOTEKCTOBas Oaza manubix|http://webofscience.com
Hay4HbIX m3aanuii «\Web of sciencey»
MexnyHaponHas pedepatuBHas u
MOJTHOTEKCTOBAsl _ CIpaBoYHas _0asa  JTaHHBIX
MeskayHapoaHas 6aza MOJTHOTEKCTOBBIX
YKypHaAJI0B Springer Journals

http://scopus.com

http://link.springer.com/
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9 MaTepua/ibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuaabHO-TEXHHUECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYAET:

1. Aynurtopus s JEKIMOHHBIX 3aHATHI: MyIbTUMEIUIHBIE CPEICTBA XpaHCHWS,
nepesavy u rpenocTabiieHus nHpopmaiuu. Bugeopoauku.

2. Yd4eOHBIC ayIUTOPUU I TPOBEIACHHS TMPAKTUYCCKUX 3aHATUN, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJbTAlUH, TEKYLIEro KOHTPOJIS M IMPOMEKYTOYHOW aTTecTalluu: a)
Harnsgaeie Mmatepualibl v ydeOHbBIC MOJICIH AJIS BBITOJIHEHUS PAKTUIECKUX PaOoT:

0) Ilepconansusie kommboTepsl ¢ makerom MS Office, KOMITAC 3D V16, ¢ BEIX0A0M B
WMHTepHeT M C JIOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeNbHYI0 Cpeay
YHUBEPCUTETA.

3. JlabopaTopus kadeaps: MakeTsl METaJLTYypPrU4ecKoro 000py/10BaHusl.

4. JlabopaTopus CBapKHU:

a) O6opynoBaHHE /sl BHITIOJHEHUS HAIIABKY MO (DITFOCOM:

6) O0opyaoBaHue JJ1s BEIOJTHEHUS PYYHOU 1yTOBOM HAIUIaBKU;

B) O0opynoBaHue Jyisi U3roTOBJIEHUS HAINIABOYHOM ITOPOIIKOBOM POBOJIOKH;

r) O6opyaoBaHue 1715 ra30BOI HAIIABKH

5. llomemenust Uit camocCTOSTENbHOM paboThl oOyuwarouuxcs: IlepconanbHbie
kommbroTepsl ¢ makerom MS Office, KOMITAC 3D V16, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIOHHO-00pa30BaTENIbHYIO CPETy YHUBEPCHUTETA.

6. Ilomemenue s XpaHeHUS W NPOPUIAKTHUECKOTO OOCIYyXHBaHHUS Y4eOHOTO
000pyI0BaHUS:

a) Cremnaxxu JU1sl XpaHeHH y4eOHOTro 000py10BaHUS.

0) Ilkader pmns  XpaHeHUs Yy4eOHO-METOIWYCCKOW JIOKYMEHTAIMH, YYeOHOTO
000py10BaHUS ¥ YYeOHO-HATJISAIHBIX TTOCOOHUH.
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Mpunokenune 1
6 YuebHO-MeTouuecKoe 00ecreueHre CaMOCTOSATENbHOM paboThl 00y4atoIINXCs

B Teuenue cemecTpa NpeayCMOTPEHO BBINOJHEHUE YCTHBIX M MUCHBMEHHBIX pPabOT MO
JTUCIUILIMHE (110 MHAWBUIyaJIbHBIM BapuaHTaM), IpoBepKa padoT.

OcHoBHasi 4acTh 3aJaHUIl BBINOJIHSIETCS Ha MPAKTUYECKUX 3aHATUSIX. CaMOCTOsTeNbHAS
paboTa npeaycMaTpuUBaeT:

- IOATOTOBKY K IPAaKTHYCCKHM 3aHATHIAM, HN3YUYCHUC HGO6XO,I[I/IMBIX pas3aciioB B
KOHCIICKTAax, y‘le6HI)IX MOCOOHSX U MCTOINYCCKUX YKAa3aHUAX;

- paboTa co CrpaBOYHOH JINTEPATYPOH;
- HCIIpaBJICHUE OIMUOOK, 3aMeUYaHui, 0oopMiIcHHE PabOT.

CamocrtosiTeibHAasA paboTa B X0Je ayIMTOPHBIX 3aHATHI IpeaIojiaracT: U3yuyeHue u
MOBTOPEHHE TEOPETHUYECKOI0 Marepuajia MO TeMaM JIeKIUH (10 KOHCHIEeKTaM U Y4eOHOH
JUTEpaType, METOINYECKUM YKa3aHHIM), pELICHHUE 3a/]a4, BbIIIOJIHEHUE NHANBU Iy aJIbHbIX pa0oT.

CamocrosiTe/IbHAas padoTa M0 KOHTPOJIEM NPenoaaBaTelisi IPEANoiaracT Mo roToBKy
KOHCIICKTOB W BBIIIOJIHCHUC HCO6XOI[I/IMI)IX pacucToB MO pasacjiaM JUCHUILIMHBI, PCIICHUC U
IpOBEpKa MpernojaBaresieM padoT, paboTa ¢ METOAMYECKOM JTUTEPATYPOI.

BHeaynuTopHasi caMocTosiTeIbHAsI padoTa CTYAEHTOB IPEIIONaracT IOATOTOBKY K
MPAKTUYCCKUM 3aHSATHSAM, H3ydeHUE HEOOXOAMMBIX Pa3/IeiOB B KOHCIIEKTAX, YUCOHBIX MOCOOUSIX
U METOJHMYECKUX YyKa3aHUAX; paboTa CO CHPaBOYHOW JIMTEPATYypOH, MCIPABIICHUE OIIMOOK,
3aMeuyaHuil; paboTy ¢ KOMIIBIOTEPHBIMU MTAKETaAMH U SJIEKTPOHHBIMH yUYeOHHKAMU pa3paboTYNKOB
MPOrPaMMHOTO 0OecTIeueHus IO JUCIUILTHHE.

ITo nanHoOli AMcUMN/IMHE NPEeIyCMOTPEHbI PAa3JIMYHble BUbl KOHTPOJISI pPe3yJIbTaTOB
o0y4eHMsI: meKkywuli KOHTPOJb (TpOBEpKa BBIMOJHEHMS 3aJaHUid M paboThl ¢ YydeOHOMU
JUTEPATypoOit), nepuoouteckuti KOHTPOJIb (KOHTPOJIbHBIE paOOTHI) O KAXKJI0W TeMe TUCIUIIIUHBI,
NpPaKTUYECKHE PAOOTHI, UMO206bili KOHTPOJIb B BUJIE 3a4eTa.

dopma
TeKylero
Buna Koua y
Pa3nes/ Tema . KOHTPOJIA
CaMOCTOSITEIbHOM -BO
AUCHHUILINHBI yCIeBaeMOCTH M
padoThI 4acoB .
NPOMEKYTOYHOM
aTrecTauuu
1. Hean " 3aaa4u Pabota c
uzyyaemoro Kkypca. lcTtopus | IeKIHMOHHBIM
pa3BUTHS TEOPUM U MPAKTUKU | MaTEPUATIOM 191 vO
BOCCTAHOBJIEHHSI M  YNPOUYHEHUS ’
OBICTPOM3HAIIUBAIOLINXCS JIeTallel
00opyaoBaHUS
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dopma

TeKyliero
Bun Koua Y
Pa3nen/ Tema . KOHTPOJIS
CaMOCTOSITeIbHOM -BO
AUCHHUILIMHBI ycleBaeMoCTH M
padoThI JacoB .
NPOMEKYTOUHOI
aTrecTauuu
2. H3sHoc aeTaJen
o0opyaoBanus. YcioBus pabOTHI
Py P 5 Pabora
U XapakTe uM3HOCca  jeraneit
P p JIEKIIUOHHBIM 18 YO
00opyIoBaHUs u
MaTepUaIoM
TEXHOJOTMYECKOI'O0 HHCTPYMEHTA.
Buasl uznamuBanus
3.  Kaaccupukanuss u
CYIIHOCTh crnoco0oB
BOCCTAHOBJICHUS] M YNPOYHEHHS Pabora
padouux moBepxHocTeil. VX | JEKIUMOHHBIM 18 YO
Ha3HaYCHHE u obnacTu | MaTepuaioMm
npuMeHeHus. Bpibop cocrtaBa u
CBOMCTB yIPOYHSIOMINX MOKPBITHIA
4. CoBpemMeHHbIE
HAILUIAaBOYHbIE MaTepuabl.
N3HOCOCTOKNE MaTepHaIbl.
Br16op CILUIaBOB JUIS
BOCCTAHOBJIEHMSI U YHPOYHEHUS.
Marepuarnsl TUISE Pa6ora YO,
BOCCTaHOBUTEIbHON U | JTEKIIMOHHBIM 18 npaKkTUYecKas
M3HOCOCTOMKOM HaIUUIaBKH. | MAaTEpPUATIOM paboTta
Koppo3nonHo-cTolikue
HAIUTaBOYHbBIE MaTepHaIbl.
XapakTepucTuka, CBOWCTBA U
obnacT mpUMEHEHUS. Pacuer
COCTaBOB MOPOIIKOBBIX ITPOBOJIOK.
5. Teoperuyeckue OCHOBBI
HamaBku. OCHOBHOW  MeETaJll.
CBapuBaeMoCTh OCHOBHOT'O
P Pabora YO,
Merauia. lloronnas osHeprus wu
JIEKITMOHHBIM 18 MpaKTHIecKas
CKOPOCTh OXJIAKJICHUS. PexuMbl
MarepuaioM paborta
HATUTaBKH. Hons OCHOBHOT'O
MeTalljla B MeTallJie HaIlJIaBKU.
TepmooOpaboTKa Mocye HaMIaBKH
6. O0mas xapaKTepHCTHKA PaGora
TeXHOJOTUH HANBUIEHHS. | ek HOHHBIM 18 VO
Cnoco0Osl HaIlbUICHNUS, X | MaTepraoM
CYIIIHOCTb. Hansinsembie
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Pa3nen/ Tema
JUCHUILIHHBI

Bun
CaMOCTOATEJILHOM
padoThI

Koa

qyacoB

dopma
TeKyliero
KOHTPOJIs
yCIeBaeMOCTH U
MPOMEKYTOYHOM
aTTrecTanuu

Matepuaibl. [[podHOCTD CleTICHUS
MTOKPBITHS c
MaTepuaJioM H  MEXIy
IInoTHOCTH

OCHOBHBIM
CcOo0OH.
HOKPBITHSI.
TepmooOpaboTKa Mociae HaHeCEHUs
TIOKPBITHUS

7. Texnonorus
BOCCTAaHOBJICHUS W  yNPOYHECHHUS
Jeraneu METaJULypru4ecKoro
0o00OpyllOBaHUsSI ~ HAIUIaBKOW U

HaIblJICHUCM

Pabora
JICKIITMOHHBIM
MaTepHaioM

18

YO

8. VYmnpounenue paertasieii

MAaIIUH MOBEPXHOCTHBIM
TJIACTHYECKHM

nepopmupoBanuem. OOpaboTka
pabouux MOBEpPXHOCTEH MeToamu
MOBEPXHOCTHOTO  TUIACTHYECKOTO
nedopmupoBanusa. PopMupoBaHue
CIIOSI

YIPOYHEHHOI'O JeTaneu

METOJIOM MTOBEPXHOCTHOTO
MJIACTUYECKOTO  AePOPMHUPOBAHUS
(IITLT). OcratouyHble HAMPSHKECHUS
U CBSI3b COCTOSIHUS MMOBEPXHOCTHU C
AKCIUTYaTallMOHHBIMH CBOWCTBAMU

neTranen

Pabora
JICKONOHHBIM
MaTepHaIOM

18

YO,
MPAKTHIeCKast
paborta

9. TexHogorum,
o0opyioBaHNe MW TNPHUMEHEHHe
IIIA. [pyrue MeToasl U crocoObl
MOBBIIICHUS] CTOMKOCTH JETald U
ux BOCCTAaHOBJICHUS
(OOkaTpiBaHmE, BBITJIa)KMBAHHE,
V3-06paboTka,

YHOPOUYHCHUC

YeKaHKa,
MPOBOJIOYHBIM
MHCTPYMEHTOM, o0paboTka
apobsto u  ap.).  Jedexts
HAIUIAaBOK W HaNbUICHHUS. [IpUanHBI
oOpazoBaHusi W  METOABI  HX
0OHapyKeHUs

Pabora
JIEKLIUOHHBIM
MaTepHuaIoM

18

YO
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dopma

TEeKyHIero
Bun Koa ym

Pa3nen/ Tema . KOHTPOJIS
CaMOCTOATEILHOI -BO
JUCHUILIHHBI ycrneBaeMoCcTH U
padoThI JacoB .
NMPOMEKYTOYHO

aTTeCTALNH

163, 3ayer
HToro mo nucuuniainze

[To mucummnHe «BOCCTaHOBIEHWE W YIPOUYHEHUE JETajed MAIIMH» IPEeIyCMOTpPEHA
ayIMTOpHAsT W BHEAayJAMTOpHas CaMOCTOsATelIbHas paboTra oOydwarommxcs. AyJIuTopHas
camocTrosiTellbHas paboTa CTYJIEHTOB MpENNoyiaraeT pelIeHHe KOHTPOJbHBIX 3aJad Ha
MPAKTUYECKUX 3aHATHUSAX.

Ilpumepnuie ayoumopnuvie konmpoavhoie pavomot (AKP):

IIpumep 1

Pabotbl Mo mporHo3y M 0OECHEeueHUI0 MPOYHOCTHOM HAJEKHOCTH METAJLITYyPrHYECKUX
MAIIHMH [IPOBOJSATCS MO CIEAYIOIIUM HAaIIPABJICHUAM:

e a — 3KCIIEPTHU3a COCTOSIHUS, MIPOTHO3 HAJICKHOCTH U 0OOOCHOBAHUE BO3MOXKHOCTHU
0e30TKa3HOM paboThl 0a30BBIX JACTAJICH MPU NaTbHEUIIEH JJIUTETLHON KCIUTyaTalluH.

e0 — pa3paboTka KOHCTPYKTHBHBIX U TEXHOJOTHYECKHX pEHICHHH s
MpEeAYNPEKACHUS OTKA30B ACHCTBYIONIUX MAIIUH U UX MOJIEPHU3AIINS, 00CCTICUNBAIOIIAs
TAIbHEUIYIO TUTETHHYI0 0€30TKa3HYyI0 padoTy.

e B — IIPpHU CYHICCTBYIOIIUX PCKUMAX DKCILTyaTalluu.
e I' — I[IPU 3HAYUTCIIBHOM YBCINYCHUU ITPOU3BOAUTCIIBHOCTU U pa60‘{I/IX YCHHHﬁ.

o1 — pa3pa60TI<a U YCTAaHOBKa CHUCTEM NOHUATrHOCTUKU JUIA  YIIPABJICHUA
MPOYHOCTHBIMU U TCXHOJIOTMYCCKUMU IMapaMETpaMu MCTAJUTYPTUYCCKUX MAIllWH.

ec¢ — pa3paboOTKa TEXHOJOTMH, NHOAOOP M U3TOTOBICHHE OOOPYIOBaHUA, U
BBIIIOJIHEHHE Ha MecTe pPabOT IO BOCCTAHOBJIEHUIO IIOBPEXKIECHHBIX B IpOLECCe
AKCIUTyaTallul KPYITHOTabapUTHBIX 0a30BBIX JIeTaleH.

eX — COCTaBJIEHHME MaCIOPTOB HAJEKHOCTH METAJUIypPIrMUYEeCKUX MAaIlUuH C
000CHOBaHHMEM 3aIlacoB IMPOYHOCTH M JOJTOBEYHOCTH MPHU CYHIECTBYIOIIUX PEKUMAX
AKCIUTyaTaly U MOCIE€ MOJEPHU3ALNH.

OcHOBHBIE pe3yNIbTaThl pabOT MO0 OTMEUEHHBIM BhIIIIE HAITPABICHUAM MOKaXEM Ha IpUMepe
MOIIIHBIX THAPABINYECKUX MTpeccoB. ba3oBble AeTanyu mpeccoB UMEIOT BECbMa BHICOKUI YPOBEHB
KaKk aOCONIOTHBIX, TaK M YJENbHBIX HArpy3oK, MO3TOMY JJsi HUX HEJIOCTaTOYHBIN YpPOBEHb
HAJIe’)KHOCTH MPOSIBISAETCS B MAKCUMAJIBHOM cTeneHu. Tak Toyibko 1o ganHbM [10O "Ypanmam" u
Konomenckoro CIIO B nepuoz ¢ 1970 r. mo 1979 r. s 3ameHsl pa3pylIeHHbIX U3roTOBIEHO 149
kooHH, 105 numuaapos, 149 momepeunH oOmieit maccoit 8500 T. Bomnbimas yacTh 3amacHBIX
JeTanel peaHasHaydasach Juist mpeccoB, n3rotosiaeHHbIX 110 "Ypanmam" u Konomenckum CIIO,
T.€. MaIIMHOCTPOUTENIbHBIC 3aBOJBI JENadd B OOJBIIOM KOJMYECTBE 3alacHble ACTaIH JUIs

15




mpeccoB COOCTBEHHOT0 U3TOTOBJICHMS. B MOCJICAYIOIUC T'OJAbl ITOTOK OTKA30B HC YMCHBIIUJICA,
TaK KaK YBCIUYUINCH CPOKHU IKCIUTyaTallul U KOJIUYCCTBO MTPCCCOB.

Pacnonoxenre u OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTHI 0a30BbIX JeTalel WILTIOCTPUPYET
MaTeMaTHYeCKast MOJIENb THIPABIMYECKOTO npecca KoHCTpyKiuu Y3TM cuioit 300 MH (puc. 1).
Cuiy mpecca co3atoT pabouue MIUIMHAPHI 1, pacoioKeHHbIe B apXuTpaBax 3. B nmmmHapax mox
JeicTBUEM JaBlieHHs paboyel )KUIKOCTH MEePEMENIAlOTCs IYHXEPHI 2, MepeJaroline Harpy3Ky
Ha TIOJBMKHYIO nornepeuuny 3. Uepes miInThl BEpXHEro MTaMIIOBOT0 Habopa 5, nedhopmupyemoe
Teno (Ha puc. | He MOKa3aHO) U TUIMTHI HUKHETO HITAMIIOBOTO Habopa 6 Harpy3Ka rnepeaaercs Ha
OCHOBAaHHME 7, KOTOPOE ONMUPAETCS HA YEThIpe HIKHHUE momnepedurHbl 8. KoinoHHbI 9 nepenarot
Harpy3Ky OT HIDKHUX MOIMEPEYrH K apXuTpaBaM. 3aTsKKa KOJIOHH B IIONIEpeUrnHAX MPOU3BOIAUTCS
TEPMUYECKUM IyTeM. HarpeB KOJOHH TPOM3BOIUTCS  TEIUIOAIEKTPOHArPBATEIbHBIMH
anementamu (TOHamu), pa3MerieHHBIMU B [IEHTPAJIbHBIX OTBEPCTUSAX KOJIOHH.

Puc. 1. I'mgpaBnnueckuit npecc koHcTpykiuun Y3TM cunoii 300 MH

1. KoJsionHBI

1.1. Cpenn 06a3oBBIX JeTalield Mmpecca KOJOHHA SBJISETCS HamOoJjiee MPOCTOM IO
TeOMETPUYECKOi (popMe, pacueTy HampsHKEHHOTO COCTOSHHSI M IPOYHOCTH KOJIOHH TIOCBSIIICHO
3HAUUTENBHOE YHUCIO paboT, TeM HE MEHee, pa3pyIICHHs KOJIOHH COCTAaBISIIOT Hawmbouee
MHOTOUYHCJICHHYIO TPYMITy OTKa30B 0a30BbIX jaeraneil. [lpakThuecku BO Bcex ciydasx Oblia
paspylieHHuEM WK TOBpEeXkIeHa pe3b0a KOJOHH (puc. 2).
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Puc. 2. IloBepxHOCTH WH3JIOMa pa3pylICHHbIX KOJOHH mpecca cuiod 70 MH mus
W3TOTOBJICHHMS /11 KoJiec. J{lnamerp koioHH 600 MM

[IpoexTHBIM pexUMOM pabOThl KOJOHH IpelyCMaTpUBAETCS YCHJIUE IpeIBapUTEIbHOM
3aTSKKU KOJIOHH B IONEepeunHax, peBbllIaiolee ycuiue oT padboueit Harpy3ku. BoInoHeHHbIH
HaMM aHAJIM3 OTKa30B KOJIOHH I10Ka3aJl, 4YTO BCE OTKA3bl BbI3BAHBI OCIA0JIEHUEM WIIK OTCYTCTBHEM
npeaBapuTeNbHON  3aTsKKU. OTCYTCTBHE 3aTSDKKM  BBI3bIBAET 3HAYMTENBHOE YBEIUYECHHE
aMIUTUTYbl HANPSOKCHUH B BHUTKAaX BHEIIHEH pe3bObl M PACKPBITHE CTHIKOB MEXIY TalKaMu
KOJIOHH ¥ TONEPEYHMHAMH. YBEIMYCHHUE aMIUIUTYIbl NMPHUBOJUT K BO3HUKHOBEHHIO TPEIINH
YCTaJOCTH M Pa3pyLICHUIO KOJIOHH 10 BUTKaM pe3bObl. PaboTa KOJIOHH ¢ PacKpPBITHIMU CTHIKAMU
CO3J1aeT yCJIOBHUS /11l BOSHUKHOBEHHS JUHAMHYECKUX HArpy30K M IPOHUKHOBEHHS arpecCUBHON
cpeabl. IloaToMy 10 BO3HUKHOBEHHS TpPEUIMH YCTAJIOCTH 3a CYET COBMECTHOIO JeHcTBUSA
KOPPO3MH, YJapHBIX Harpy30K U (peTTHHI-M3HOCA pe3bda KOJIOHH MOXKET ObITh YaCTHMYHO
paspyieHa (puc. 3) UM MOJHOCTBIO YHUUTOXKEHA (pUc. 4).

AL AL AL

Puc. 4. OOwmmiA BUI TOIHOCTHIO

Puc. 3. Paspymenue BHEIHEH Pe3BOBl haspymennoil BHYTpeHHEH Pe3bObl KONOHHDI
KOJIOHHBI 10JI OCHOBaHHUEM Ipecca cuioit 100 M0J apXUTpaBoM Tpecca cuitoif 100 MH s

MH nuist wsrorosnenms /1 xonec. JMaMeTp  oGyemuoii mramnosku. Juamerp koMoHHE! 800
KOJIOHH 830 MM MM

HenocraTtouHasi BeWYMHA WM TOJHOE OTCYTCTBUE YCHJIMS 3aTSDKKH KOJIOHH BBI3BAaHBI
ommOkamu [locTaBimuka, B pe3ynbTaTe KOTOPBIX IEpPBOHAYANIbHAS 3aTsHKKA TIPU MOHTaKE Tpecca
He 00eCTeunBaeT JITMTEIHHOM PaOOTHI KOJIOHH B MMPOEKTHBIX YCIOBHX (0€3 PACKPBITHS CTHIKOB).
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OT0 CBA3aHO C TEM, UTO MHCTpyKLMHU [locTaBiyka 1o 3aTsyKKe KOJIOHH JaroT NapaMeTphl 3aTSHKKU
0e3 yueTa TepMUYECKUX yJUTMHEHUH, CBI3aHHBIX C KOHCTPYKTUBHBIMU OCOOCHHOCTSIMU JIeTaseit
y3lla KOJOHHA-raKU-TIoNepeYrnHa M OTKJIOHEHHUSAMH B IpefAesiax JOIyCKOB pa3MeEpOB
KpyNHOrabapUTHBIX JeTajJlel OT HOMHUHAIbHBIX pa3MepoB. Kpome Toro, B MHCTPYKLUSX IO
MOHTa)Xy U 9KCIUTyaTallui HET YKa3aHUH 0 HEOOXOJUMOCTH OlpeesieH s (aKTUUYECKOT0 yCUIHs
B3aMMOJCHCTBYS KOJIOHHBI M KOJIOHHOTO CTaKaHa, KOTOPOE BO3HHUKACT IIOCIIE IPOBEICHUS
3aTSHKKU KOJIOHH.

Ipumep 2

1.2. Jns npeaynpexIeHHs OTKAa30B KOJOHH JEMCTBYIOLIUX IPECCOB pa3pabOTaHbl U
BHEJIPEHBI CIEAYIOUINE TEXHUUYECKHUE PEILICHUSI.

1.2.1. TexHosmorussi ¥ TMEPEHOCHBIE PACTOYHO-HAIJIABOYHBIE  KOMIUICKCHI A
BOCCTAHOBJICHHUS HA MECTE MOBPEKICHHBIX TTOBEPXHOCTEH IMOMEPEYHH B 30HE KOHTAKTA C TAKaMu
KOJIOHH.

1.2.2. Texnomorus CO3aHusA YyCUIINA 3aTAKKH, IMO3BOJIAIOMIAA 00ecIeuYnThb HCO6XO,I[I/IM06
YCUIIUEC 3aTsKKKM KOJIOHH B IMONCPCHYHMHAX Ha MPOTAKCHHU 3aJJaHHOI'O CPOKa SKCILTyaTalluu.
DTa TEXHOJIOTrHUs JOJIKHA OBITH HCHOJIb30BAaHA KaK AJi1 BHOBb MOHTUPYCEMBIX 0a30BEIX z[eTaneﬁ,
TaK 1 JJIs ZIeTaJIef/'I, KOHTAKTHBIC ITOBECPXHOCTHU KOTOPBIX BOCCTAHOBJICHEI ITIOCJIC pCMOHTA.

1.2.3. JleexTOCKONHUS KOJIOHH JJIsl paHHETO 0OHApy>KEHUSI BOBMOXKHBIX TPEHIMH B BUTKAX
pe3pObl. s nedekTockonuu  pe3bOOBBIX yYacTKOB KOJIOHH HCIONB3YIOTCS CIHEHHAIBHO
oTpaboTaHHble MeTOAbl  yibTpa3BykoBoro koHTpois (Y3K). Tpemmssl HeGoabpIION
HPOTSDKEHHOCTH MOT'YT OBITh yCTpaHeHbl 0e3 yiiepOa Juis IPOYHOCTH U JOJITOBEYHOCTH KOJIOHHBI.

1.2.4. MCTOI[I/IKa, ClICHUAJIBHBIC JATYUKH U HNPOrpaMMHOC obecrnieueHue AJIsL  KOHTPOJIA
yCuiusa 3aTdKKH MCKIAY raiikoili KOJOHHBI H nor[epqu/IHoﬁ B IIpoHecce OSKCILTyaTalluu.
HpeI[YCMOTpCHBI BO3MOKHOCTH OIPCACIICHUA HAI'PY3KH 110 KOJIOHHEC, ITPU KOTOpOfI PACKpPBIBACTCA
CTBIK, 1 OIIPCACIICHUS 3aI1aca 110 YCHUIINIO 3aTsKKHU.

Pe3ynbTaThl KOHTpOJS PAaCKpBITUS CThIKa B Ipolecce pabouero Harpy>kKeHHs, KOTOpbIe
BBIBOJSATCS Ha DKPaH, MMOKa3aHbl Ha puc. 1, a. Eciu CThIK He pacKpbIBaeTCs, 1aTYUK PETUCTPUPYET
TOJIBKO JIaBJIEHUE (], XapaKTEpU3YIOLIee PEKUM HarpyeHus npecca. Eciiu cThIK pacKkpbIBaeTcs,
TO Ha JKpaHE MOSBISAETCS TOPU3OHTAIbHAS MpsAMas ( pc., ONpeAeNstonias AaBjieHue J p.c., Ipu
KOTOPOM HAaYMHAETCs PACKPBITUE CTHIKA.

PesynbraTel ompeneneHus 3amaca IO YCWIMIO 3aTsDKKM IIOKa3aHbl Ha puc.l, 0.
Hanpspkenue 63at oT ycuius 3aTsDKKH B KOJJOHHOM CTakaHE MMEET OTpHUIaTeNbHOE 3HAUYEHUE,
HarnpspKeHUe oT paboyeil Harpy3Ku cpad UMeeT MOJI0KUTENbHOE 3HAUeHHE, HO Ul HaTJIsAIHOCTH
00e KpHBbIC TOKa3aHbI BhIIIe OCH adciucc. OTHOIMEHUE N= Gsar/ Gpag JACT 3arac Mo YCHIIHIO
3aTskKU. Eciin N < Npacy HEOOXOAMMO BOCCTAHOBUTH MPOEKTHOE YCHUITHE 3aTSKKH.
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L (3

Puc. 1, a. Kontpons ycumus 3aTsKku Puc. 1, 6. KoHTponb ycuius 3aTskKKu
KOJIOHH B IIOIIEPEYMHAX: 8 — COCTOSHHUSA CThIKA KOJIOHH B MOIEpPEeYnHax: 0 — KOHTPOJb 3armaca
MEKy TalKOM U IOIEPEUYNHON: ( — AABICHUE B 110 YCHJIHIO 3aTSIKKU: Gsar — HANPSHKCHUS B
IIABHBIX LWIMHAPAX; (| pc. — JABJIEHHE, IPH  KOJOHHOM CTAaKaHE MOMEPEYMHBI OT YCHIIHA
KOTOPOM PacKpbIBAETCS CTBIK 3aTSIKKH; Opas.max — MAKCUMAJIbHOE HATIPSKCHHE

B KOJIOHHOM CTakKaHe OT paboyeil Harpy3ku; N =
Osar/ Opa6.max — 3aI1aC 10 YCHIIUIO 3aTSHKKH

Ilpumepnvie unousudyanvhuvie oomauwinue 3aoanusn (U/13):

ITpumep 1

B nmanHOM npuMepe pacCMOTpPEHA TCXHOJIOTHA HU3IOTOBJICHHUA BCCIO OIHON JeTand —
6aHz[a>Ka COCTaBHOI'O ITPOKATHOI'O BAJIKaA. OTta mpocras 1o (bopMe JI€Tallb B BUAE TOJICTOCTEHHOM
TPY6LI, HO AJIsd €€ U3rOTOBJICHUA Tpe6y1-0TC$I Ppa3JINUHbIC CICHHUAIIMCTBI: CTAJICBAPLI, HHTeﬁMHKH,
KY3HCILIbI, TCPMUCTHBI, TOKApH, H_IJ'II/I(l)OBaJ'ILH_[I/IKI/I.

Macca onopHuix 6ankoe kiemetl K8apmo WUPOKONOJIOCHbIX CMano8 docmuzaem 45-50 m,
OnuHa 8ankos 6onee namu mempos. Ha moncmonucmosvix cmaunax 3KCniyamupyiomcs 6aaiKu
maccou 0o 200 m u Onunou 0o 12 m. Banku makux pazmepos 00opocu u mpyooemKu 8
useomosenenuu. Ilocne uznoca 604Ku 00 0ONyCMUMbIX NPeodesos 8alOK CRUCHIBAEMC s 8 CKPan.
Tonwyuna usnawusaemoeo pabouezo clos cocmasisem 6ce20 5-7% om Nep8oOHAUANLHO2O0
ouamempa 6ouku, a macca 13-14% om maccol eanka. dmu yugpol OMHOCAMCA K CHUCAHUIO HO
ecmecmeeHHoMy usHocy. OOHAKO HeMANO BANKO8 NPEeHCOE8PEMEHHO BbIXOOUM U3 CIMPOs U3-3d
8bIKPOULEK, OMCIOeHHUL, CKON08, MpeujuH, 0e)ekmos MemaiypeuiecKko20 npPOUCXOHCOeHUs U
opyeux npuuut. Ilonvlmxu 80ccmaHOBIeHUs USHOWEHHOU UTU NOBPEHCOCHHOU OOUKU KPYNHBIX
8ANIKO8 NymeM HANIA6KU, 3aeapueanusi oOepexmos u mM.n. OObIYHO  OKA3bIGAIOMCS
Heaghpexmusnvimu. Pecypc éanka no ycmanocmuou npoYHocmu 0aleKo He UCHepnaH, Welky 6
HOTHOM HOpsIOKe, HO, meM He MeHee, OH OMNpasiiemcs Ha nepeniagky. Ilpu smom, kak npasuio,
APOUCX00UM HeB038PAMUMAs NOMEPSL JeSUPYIOWUX DIIeMEHMO08, COOEePHCAUWUXCA 8 Mamepude
8asIKa.

Ewe 6 nauane npowinozo éexa 6wl npeodioxcen Memoo no8MmopHO20 UCNOIb308AHUSA BAIKOS
nymem Oanoaxcuposanus. M3HouweHHblll 8alOK Npomauusaics no 00yke 00 HeoOXOOUMbBIX
PAazmepos U Ha NOJNYYEHHYIO 0Cb NO NOCAOKe C HAMA2OM 00€8d/ICs NPeo8apumenbHo Hacpemblil
banoadic (puc.).

M., — banoadic
- 1 2 O 19
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Puc. Cocmasnoii npoxamuuwiii 6anok

IIpumep 2. Bribop Mmartepuana ansg OaHAakeld COCTaBHBIX BAJKOB JIMCTOBBIX CTAaHOB U
TEXHOJIOTHS UX U3TOTOBJICHUS

. OHOpHBIe BaJIKU HIKWPOKOITIOJIOCHBIX CTAHOB FOpH‘ICﬁ IIPOKAaTKH

BankoBble  cramum  AOMKHBI  00ManaTh  BBICOKOW — TBEPAOCTHIO,  IPOYHOCTHIO,
M3HOCOCTOMKOCTbIO M JAPYTMMHU CBOMCTBAMM, HEOOXOAMMBIMU MJii OOpaOOTKH METaIoB
naBiaeHueM. [ MPOKaTHBIX BAJIIKOB OOJIBIION MAcChl, pabOTaIONMINX ¢ OOJIBIIMMH 00KATHUSMU, B
TOHKOJIUCTOBBIX HIMPOKOMOJOCHBIX CTaHaxX JOCTATOYHO YacTO MPHUMEHSIIOT 3a3BTEKTOUIHbBIC
cranu, KoTopsie conepxkart 0,8-2,0% yriepona.

XUMUYECKUH COCTaB HEKOTOPBIX MAPOK 3a9BTEKTOMIHBIX CTalel yKa3aH B TaOIuIE.

N3HOCOCTOMKOCTh BAJIKOBOM CTAIM OMPEACISIETCS METAUIMYECKOW OCHOBOW, COCTaBOM
KapOHI0B M 3BTEKTHK. V3 JaHHBIX TaOIUIIBI CJIEYET, YTO B KAUYECTBE MAaTEPUAIIOB JIUTHIX BaJIKOB
MPUMEHSIOT CTaji, HU3KOJIETUPOBAHHBIE XPOMOM C J00aBJICHUEM, B pslie CIy4aeB, HUKENS, U
BbIcOKOXpomucThie 4-18% Cr ¢ nmoGaBneHuem Bosibppama, MonuOAEHA, BaHAOUS U JPYTHX
aneMeHToB. B cramsax 1, 2, 7 croiiKOCTh NMPOTUB HMCTUPAHUSA B MOBEPXHOCTHBIX CIOAX OOYKHU
obOecrnieunBaeTcs 3a cueT kapouaos. [Ipu oxnaxaeHnn 604ek BaJKOB BECbMa KPYIHBIX pa3MepOB
MOJKET 00Pa30BBIBATHCS XPOMUCTASI SBTCKTHKA.

B Bankax crameit 3, 4, 6 B MOBEPXHOCTHBIX CJIOSAX OOYKM B CTPYKType oOpa3zyercs
XpOMHCTasi, BOJb(PpaMoOBasi, BaHAJAMEBasi HBTEKTHUKU. BBICOKOXpPOMHUCTBIE CTAJd C BBICOKHM
collepkaHueM Bolib()pama, BaHaIus, MONHUOJEHA OTHOCATCS K JIOPOTOCTOSIIUM MaTepUaliaM.
Bricokoe conepkanue yriepona (ctraim Ne 1, 2, 4, 6, 7) Oyaer cmocoOCTBOBATh CTAPEHUIO
MeTasula B MPOLECCE IKCIUTYaTalluU, IO3TOMY JOJKHBI NEPUOINYECKH TPOBOJUTHCS ONIEpALIUU MO
yAAJEHUIO HaKJIEMaHHOTo cJos (MepenuingoBKa) U BbUIEKUBAHNE BalKa (OTABIX).

Cramu 1, 2, 7 npumensitorcs B Poccum u1st M3roToBIEHUS! JIUTHIX OMOPHBIX BAIKOB ropsye
npokatku ¢ auamerpoM a0 900 mm. Cranu 2, 3, 4, 6, 7 — HHCTpYMEHTAIbHBIC TIPUMEHSIOTCS JIJISI
W3TOTOBIICHHSI TUTHIX pabounX M OMOPHBIX BaikoB. Hambombliee pacrnpocTpaHeHHE STH CTaId
umeroT B CIIA, xuMuyeckuii cocTaB ux OBLT YaIle COMPSKEeH ¢ MeUIIMTHOCTHIO JIETUPYIOLIIX
AIIEMEHTOB M 3KOHOMHYECKOM IenecooOpasHocThio. Tak, B 30 rogsl mpomwioro Beka B CIIA
MOJYYHITU pacpocTpaHeHue BolibhpamoBbie cTanu. B 40-e roabl B MHCTpYMEHTATBbHBIX Mapkax W
YaCTUYHO 3aMeHsIcs Ha Mo u3-3a nedunura Bonb@pama. B 90-e rojpl HHCTpyMEHTaIbHBIE MAapKH
ctasii B EBpore Hauanu NMpUMEHSTHCS B Ka4eCTBE BAJKOBBIX MarepHasioB. OJTHUM U3 OCHOBHBIX
JIOCTOMHCTB MHCTPYMEHTAJIbHBIX MapOK CTaJIe! SIBISETCS KPACHOCTOMKOCTb.

Tabmuna
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IIpumep 3. TexHONIOrUs M3rOTOBJIEHUSI COCTABHOTO OIOPHOTO BAJIKa C JIUTHIM CTAJIbHBIM

XuMadecKHil COCTAE BAIKOELIX MaTepHa. 0B, OPEMeHAEMBIX I.IH JJHTEIX EA.TKOE IDpH"IEﬁ ONpoKaATEH

MNew'm|Haseamme Xrnmaecsrd cocTas, o JmTepatyp-
cram C S Mn Cr N Mo W=2Mo |V.ILNd,Ia |S.F  |Hbii HCTOMHEE

1 |Azarmm, |13-17 |0305 |1.013 |1.0-13 | 03135 |0303 N } 0,04 [[133]
therrEC

T |Azmom 12017 5 5 1417 - : 0.10.8 : 004 1]

3 Bricoro-  |2.5-2.8 5 5 16-18 5 : 23 <04 [
KPOMEICTAA

T |[Spomc 1320 5 5 1012 5 : 78 <04 [
TaA

5 |SermHSS |0,6-1.0 n N 63583 » 710 | 013 0

6 HS5 gma
e |12-18 4.6 8-12 3.6 [1]

T |[Cram  |14-1,6 |0.2505 |0508 |09-1,23 | 0,81,2 |0,1003 | - - 0,04 OCT
15XHMIT 24.013.04-83

§  [Crams  |18-19 [0.506 [04208 |0,85-1,0 |I08-1.18 | - 0.67-0.8 |0,18-026 VepHIEher
18CXHST

OaHIaXOM

CxeMa M3TrOTOBJICHHS COCTAaBHOI'O BAaJIKA MOKa3aHa Ha puc.

CTHAr OTNHBKH
Acn so j l

WIraTOBNEHUE OCH ;
n3 UTDE&O'I‘EHHO!’D Banka

’ Mex.obpabiorka
ofl [ R
™ N . %
P YL & L
- I b v ' f
b W . .
£y B
5 ’ ATOPHYHARA
i [ L ‘J, TepMooGpateTka
T : g - Bangaxa
iR s B
I | 4 % ", Pd
[ ! ol At ot
| | AR | s [f_’l RS
I_ _t o v e e

! nefpen Ganama Mex.oBpatoTra
NOA HASAKY Ha Ot Ganpawa
NOf HACAAKY HA OCk

."‘: e

oxnaxnerne COCTanHOIT Banka -
Ha BOJRYXE

P

T

— s e
777 7]

. ..vacanka BaHoawa HA Otb

Puc. Cxema U3roToBieHus JIUTOro 0aHAa)KHPOBAHHOTO BajlKa

Texnonozus évinnasku

BrimnaBka skunkoi cramu ans O6anpaxa Ha OO0 «tOxypanMaii3aBom TPOBOAWIACH B
CTaJICTUIABMIIBHOM AJICKTPOTICUH.
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B kauecTBe IIMXTHI HCIIOJIB30BAJICS YYLIKOBBIN ITpeenbHbIN uyryH B kKonnuecTe 40-50% u
MeTaandeckui oM B KkoimmuecTtBe 50-60%. B KkadecTBe JIOMa HCIIONB30BAIMCH OTXOIBI
COOCTBEHHOTO TPOM3BOACTBA, COAEpXKAIIME HUKENb. [Ipy TNpUMEHEHUH CMEIIaHHOTO JIoMa
0oTOMpau CpeIHIo Po0y Ha cepy u Gocdop.

CranpHOW JIOM HMMEJ OINpeAeNiCeHHYIO CTeNeHb 4HUCTOTh.. He gomyckasncs paBblii u
MPOTOPEBIINM, IIMXTA, MPOEACHHAs KHUCJIOTaMU M IWIeJIoYaMH, 3aMyCOpPEHHass M 3acCOpeHHas
MECKOM, LIEMEHTOM, 3eMJieil cBbilie 1% 1o Becy. B 1oMe He nomyckanuch IBETHbIE METAJLIbI, T.K.
OHH 00pa3yIOT B CTAJIM JICTKOIUIABKUE IBTEKTUKU. OTXO/IbI TUTEHHOTO MPOU3BOICTBA OUUIIAIINCH
OT TE€CKa U TJIUHBI.

[lepenenvublii 4yyryH wucnoisib3oBaiica wapok 11, I12, TIBKI. Yyryn B 3aBanky
UCIIOJIB30BAJICA JABYX MapOK, 4T0OBI 00eCIeYnTh MUHUMAJIbHOE COAep KaHue cepbl u hochopa.

[IuxTOBKA MJIABKK MPOU3BOAMUIACH M3 pacyeTa IMOJIyYeHUS COJAEp)KaHUSA YTiepoAa B
MeTaJlIe rnocie pacmiiasiaeHus Ha 0,6% BbllIe cpelHero npeaena mno yriepoay.

Jlis nerupoBaHus U PacKUCIIEHUsI UCHOIB30BANIKCh (heppociuiaBbl: dpeppomapranen; ®Mu
75, cumukomapranery CMu26, deppoxpom DX100, deppocumummii DC45, deppomonudacH
®Mo58, deppoBananuii ®B/I35C, amromunuiit ABI1.
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[Mpuioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeJIeHH S POMEKYTOYHOM aTTeCTAIMHU

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

CTpyKTypHBII
JIIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3yIbTaThl 00ydeHUs

OneHouHbIe CpeCTBA

IIK-13 YmeHueMm npoBepsiTh TEXHHYECKOE COCTOSIHHE M OCTATOUYHBIN Pecypc TeXHOJOTH4eCKOro 000py/0BaHusi, OPraHM30BbIBATh NPOPMIAKTHYECCKUH

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

3HaTh

- OCHOBHBIC OIIPCACIICHUA U ITIOHATUS

- OCHOBHBIC Tpe6OBaHI/I5{ U IIpaBujia NMpPpOBECPKU
TEXHUYCCKOI'O COCTOSAHMA,

- METOAbl BOCCTAHOBJICHHUS ACTaleH M Yy3JIOB
MCTAJUTYPIUYCCKUX MAIIWH;

-  METOABI TEXHHYECCKOI'O 06CJ'IY)KI/IBaHI/I$I,

BOCCTAHOBJICHHUA H PEMOHTA JeTajel u

Y3JI0B MECTAJLNTYPIru4CCKUX MallllnH

YMmeTh

- KOPPEKTHO BBIpaXXaTh U apryMEHTHPOBAHO

O00OCHOBBIBAaTh  TIOJIOKEHUSI  MPEIMETHOMN
00J1aCTH 3HAHUS,
- oOcyxnath  crnocoObl 3¢ (EKTUBHOTO

pEelIeHUsT 10 TEKYyIIEMy pEMOHTY MalluH,

BOCCTaHOBJICHHIO JeTajen n Y3JI0B

Ilepeyenb TeM NMPAKTHYECKHUX 3aHATHH:

1. Boibop cocTaBa HamIaBIEHHOTO METajula B 3aBUCHUMOCTH OT BHUOB W3HAIIMBAHUS
JeTanei o0opyaoBaHusl.
Lens pabGoTsl: M3ydeHune NMpUHIMIOB BhIOOpa THIA HAIUIABIEHHOTO MeTalja Uid padouux

IOBEPXHOCTEN
W3HAILLMBaHUA.

JeTanaen O60p}/')10BaHI/I$I B 3aBUCHUMOCTH OT YCJ'IOBI/Iﬁ pa6OTBI n BHAA

2. DNeKTpoAbl Ul PyYHOI HaIUIaBKH MOBEPXHOCTHBIX CJIOEB C OCOOBIMU CBOHCTBAMHU.
Henp pabGotbl: O3HAKOMHUTHCS € MapKaMu, TUIIAMH, XapaKTEPUCTUKOW M Ha3HAuYE€HUEM

3J'I€KTpO)IOB, npenHasHaquHHx JJIA py‘-IHOfI HaIlJIaBKH1 HOBerHOCTHI)IX CJIOEB C OCO6I)IMI/I
CBOWMCTBaAMHU.

3. TlpoucxoxaeHue neheKTOB B HAIUTABIICHHOM METaJlIe ¥ CIIOCOOBI HX YCTPAHCHHS.
Lenb pabotel: U3yunts mpoucxoxaeHue 1eeKToB (TpellH, Mop) B HAIUIABIEHHOM MeTajlie U

Mepbl O0PHOBI C HUMHU.




CrpyKTypHBII

DJICMCHT HnaHpreMHe PE3YIbTATHI 06y‘leHI/I$I O1eHOYHEIE cpeacrBa
KOMIICTCHII U
MCTAJLTYPTUYCCKUX MalInuH paciio3HaBaThb Hepeqeﬂb TEM Ha 3a4erT.
s dexTuBHOE pemeHne ot HedhPEeKTUBHOTO;
1. I/ICTOpI/I}I pa3BUTHUA TECOpHUHU u IMPAKTUKH BOCCTaHOBJICHHUA u YIIPOYHCHUA
- pacio3HaBaTb 3(1)(1)6KTI/IBHO€ pE€IICHUE OT 6BICTpOI/13HaI_HI/IBaIOH_[I/IXC$I neraei O60py,ZLOBaHI/I§I OOBEKTHI HpO(i)eCCI/IOHaJIbHOfl
HeB(b(i)eKTI/IBHOFO . ACATCIIBHOCTH B paMKax BLI6paHHOI71 CIICOUaJIbHOCTH.
BJ'IaI[CTB - HpO(l)eCCI/IOHaJ'IbeIM SI3BIKOM Hpe,[[MeTHOI‘/‘I 2. N3HoC ,I[eTaJ'IefI O60py,I[OBaHI/I$I. YcnoBus pa60TbI " XapaKTCp U3HOCa z[eTaneﬁ 060py,Z[OBaHI/I$I

001aCTH 3HAHHUS;

- cmocobaMH  JIEMOHCTpaIuu
AHATM3UPOBATH CUTYAIHIO;

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

YMEHUS

U TCXHOJIOTMYCCKOTO HHCTPYMCHTA. Buapl wu3nammBanus B3aumocBs3b

JUCHUITIIINH C 3aJadyamMu HpO(i)CCCI/IOHaJIBHOI;'I JACATCIIbHOCTH.

HU3YyYaCMbIX

3. Knaccmpm(aum{ U CYIIHOCTb CIIOCOOOB BOCCTAHOBJICHUS U YHOPOUHCHUA paGOqu
HOBCpXHOCTGfI. MNx Ha3HaueHwe U 00JacTH MMPUMCHCHUS. BLI60p COCTaBa M CBOMCTB
YHOPOUHAOMIUX HOKpBITI/Iﬁ OCHOBHBIC TEXHOJIOTHYSCKHUE MNepeaciibl I‘IepHOI\/'I MCTAJUTYPIUH.

4, COBpeMeHHLIC HAIlJIaBOYHBIC MaTCpUAJIbI. H3H0COCTOMKHE MaTcepHraJibl. BBI60p CIIJIaBOB J1JIsA
BOCCTAHOBJICHUA W YHPOYHCHHA. MaTepI/IaJ'ILI JIJIsI BOCCTAHOBHUTEIIPHOM M HM3HOCOCTOHKOM
HaIlJlaBKH. KOppO3HOHHO'CTOﬁKHe HAIlJIaBOYHBIC MaTCpUAJIbI. XapaKTepI/ICTI/IKa, CBONCTBa H
obmactu IIPpUMCHCHUA. Pacder cocTapoB MMOPOIIKOBBIX HpOBOHOK.KpI/ITI/I‘leCKI/Ie TCXHOJIOTHH.

5. TCOpCTI/I‘-ICCKI/IC OCHOBHI HamaBKku. OCHOBHOM METaIL. CBapI/IBaeMOCTL OCHOBHOTI'O MCTaJljIa.
Iloronnas SHEPTHUA U CKOPOCTH OXJIAKACHUS. PexxuMbl HaIIaBKH. I[OJBI OCHOBHOT'O M€TaJllla B
METAJIC HaIllJIaBKH. TepMoo6pa60TKa IMOCJI€ HaIUIaBKU TeXHOJIOrHYeCKHue MAaIIWHBL U

000py10BaHNE METAJUTYPrUYeCcKOro Mpou3BOJICTBA.

6. 06111351 XapaKTCPUCTHKA TCXHOJIOTMHU HAIIBUJICHUA. CnocoObl HalbUICHUA, UX CYHMIHOCTD.
Hamwinstemble MaTcpHralibl. HpO'—IHOCTB CHCIICHUA IIOKPBITHA C OCHOBHBIM MAaTCpHAIIOM H
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CrpyKTypHBII
JJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yUeHUS

O1neHOYHBIC CPEICTBA

Mexay coboi. [TnotHocTh mokpsITHS. TepMooOpaboTKa mociie HaHECEHUs MOKPBITHSI.

7. TexHomorus BOCCTAHOBIICHHUS U YHOPOUHCHUA ,Z[eTaJ'IefI MCTAJUIYPIru4CCKOro O60py,HOBaHI/IH
HaIjaaBKOMW U HaNbLJICHUEM OpFaHI/I?»aI_II/IH Haquoﬁ pa6OTbI CTYACHTOB.

8. VYmpouHeHue peranell MamlMH TOBEPXHOCTHBIM IUIACTHYECKUM J1e(OPMHUPOBAHUEM.

O6pa60TKa pa60LII/IX MCTOdaMH IMOBCPXHOCTHOI'O IJIaCTHYCCKOI'O

I[e(i)OpMI/IPOBaHI/IH. CDOpMPIpOBaHI/IC YOPOUYHCHHOI'O CJIOA ,I[eTaJ'Ieﬁ MCTOJOM ITOBCPXHOCTHOI'O

MOBEPXHOCTEH

mwiactuyeckoro aedopmupoBanus (II1J]). OcTtarounble HampspDKEHUS M CBA3b COCTOSTHUS
MOBEPXHOCTHU C IKCIUTyaTallMOHHBIMU CBOMCTBaMHU JI€TaJICH.

9. Texnonoruu, obopynosanue u npumenenue [1I1/1. J[pyrue meToas! U cnocoObl OBBIIICHUS
CTOMKOCTH JleTalnu U UX BoccTaHoBleHUs (OOkaThiBaHHe, BBHITTaKHWBaHUE, Y3-00paboTka,
YeKaHKa, YIPOYHEHHE MPOBOJIOUYHBIM HMHCTPYMEHTOM, 00paboTka npoOwio u Ap.). JedexTs
HaIJIaBOK U HarbuieHUs. [I[puunHbl 00pa3oBaHus U METOIBI X OOHAPYKCHHSI.

IIK-15 VYmMeHuem Bl)lﬁl/lpaTb OCHOBHBIC H BCIIOMOraTe¢/JIbHbI€ MaTepHUalibl, CIocoobI peaimdanui TEXHOJOTHYECCKHUX IMpoueccoB, MNPUMCHATDL

MPOrpeCCUBHLIC METOAbI IKCILIYaTAllMH TEXHOJIOTIHYE€CKOT0 060py)1013amm IPH U3roTOBJICHUEC TEXHOJOIMYECCKUX MAIlIMH

3HaTh

- OCHOBHBIC METOBI BBI60pa

KOHCTPYKIMOHHBIX MaTE€pPHAJIOB;

-  MCETOIUKH BBI60pa Pa3jIM4HbIX THIIOB

BOCCTAHOBJICHUS M YIPOYHEHUs JeTallel
MalluH JUIsl TOBBIIIEHNUS U3HOCOCTOMKOCTH H

JOJIT'OBECYHOCTH,;

Ilepeyenb TeM NPAKTHYECKHUX 3aHATHH:

1. BeIiOOp cocTaBa HAIUIaBJICHHOTO MeTasia B 3aBUCUMOCTH OT BUIOB H3HAIIMBAHUS
JeTanei o0opyaoBaHusI.
Lenp pabGoTel: M3ydeHue MpUHIMIOB BHIOOpA THIMA HAIUIABIEHHOTO MeTaljia Ui padounx

MOBEPXHOCTEN
W3HAILLMBaHUA.

JeTajei 060pyz[013aH1/151 B 3aBUCHUMOCTH OT YC.IIOBI/Iﬁ pa60TBI n BHAA
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CrpyKTypHBII
JJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yUeHUS

O1neHOYHBIC CPEICTBA

- MCETOJOJIOTHIO BBI60pa BOCCTAaHOBJICHHUA U
YIOPOUYHCHUA ,Z[eTaJ'IefI MalIuH AJI ITOBBINICHUS
W3HOCOCTOMKOCTH U JOJIT'OBCYHOCTH.

YMmers

- IMPHUMCHATH OCHOBHBIC METOAbI

BOCCTAHOBJICHUS M  YIPOYHEHHUs JCTaleH
MalluH JUIs IOBBIIIEHUS M3HOCOCTOMKOCTH H

JOJIT'OBECYHOCTH,

- IPUMEHATh METOJUKU BBIOOpA pa3IMYHBIX

THUIIOB BOCCTAHOBJICHUA MW  YIOPOYHCHUA

I[eTaJ'IGI\/JI MalinH JJIsL ITOBBIIIICHUA

H3HOCOCTOMKOCTH U JOJITOBECYHOCTH,

- TOpUMEHATh  METOJOJIOTHI0  BbIOOpa

BOCCTAHOBJICHUSI M  YIPOYHEHHUs JeTalled
MallluH JUIs TOBBILIEHUS U3HOCOCTOMKOCTH U

JOJITOBCYHOCTH.

Bnanets

- HaBbIKaMU MPUMCHCHUA OCHOBHBIX MCTOIOB

BLI60pa BOCCTAHOBJICHHUA W YIPOYHCHUA

)leTaneﬁ MalinH JJIsL IIOBBIIIICHUA

W3HOCOCTOMKOCTH U JIOJTOBEYHOCTH;

- HaBbIKaMU HNPUMCHCHUA MCTOAUKHU BLI60pa

Pa3IUYHBIX  TUIIOB BOCCTAHOBJICHUS U

2. DIeKTpoAbl Ul Py4YHOI HaIUIaBKU TOBEPXHOCTHBIX CJIOEB C OCOOBIMU CBOMCTBAMHU.
Henp pabGorbl: O3HAKOMHUTBCS C MapKaMu, THUIIAMM, XapaKTEpUCTUKON U Ha3HAUYECHUEM

BHGKTpOILOB, HpeI[Ha3Ha'~I€HHI>IX JUIA py‘lHOfI HaIllJIaBKH1 HOBerHOCTHI)IX CJIOECB C OCO6BIMPI
CBOMCTBaMHU.

3. Tpoucxoxnenue neeKTOB B HAIUIABJICHHOM METAJIJIE U CIIOCOOBI MX YCTPaHEHHS.
Llens paboter: M3yunth mpoucxoxaeHue 1eeKToB (TpelnH, Iop) B HAIUIABJIEHHOM MeTaJlie u

Mepbl 00PHOBI C HUMHU.
Ilepevyens Tem Ha 3a4eT:

1. Hcrtopus pa3BuUTHs TEOpUHM M  TPAKTUKA  BOCCTAHOBJIEHMS U  yNPOYHEHUS

ObICTpOM3HALIMBAOIUXCA  Jeraned  obopynoBaHus  OOBEKTHI

ACATCIIbBHOCTH B paMKax BLI6paHHOfI CIICIHUAaJIbHOCTH.

npodeccuoHaNbHOM

2. V3noc peraneit 060py1oBaHus. Y CJI0OBHUSI pabOThI U XapakTep U3HOCA JIeTajaeit 000py10BaHUs
U TEXHOJOTHYECKOrO0 HHCTpYMeHTa. Bunubl wu3HammuBaHusi B3aumocBs3b
JUCHUIUIMH ~ C 3aJadyaMu  Tpo¢deCCHOHATBHON JeSTeIbHOCTH.

HN3YyYaCMbIX

3. Knaccudukamuss u CymHOCTb CHOCOOOB BOCCTAaHOBJIEHUS U YHOPOYHEHHS] pabouux
noBepxHocTedl. WX HazHaueHme M oOsacTH mNpUMeHeHHs. BpiOop cocraBa M CBOWCTB
YIPOUHSIOIINX MOKPBITUH OCHOBHBIE TEXHOJIIOTHUECKUE TIEPEEIIBI YEPHON METAJUTYPTHUH.

4, COBpCMCHHLIC HAaIllJIaBOYHBIC MaTCPpUAJIbI. H3H0COCTOMKHE MaTCpHraJibl. BBIGOp CIINIaBOB OJIA
BOCCTAHOBJICHUA W YHIPOUYHCHHA. MaTepI/IaJ'ILI JIJIsI BOCCTAHOBHUTEIIPHOM M HM3HOCOCTOMKOM
HaIlJlaBKH. KOppOBHOHHO-CTOﬁKHC HAIllJIaBOYHBIC MATCPUAJIBI. XapaKTCpI/ICTI/IKa, CBOMCTBaA U
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CrpyKTypHBII
JJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yUeHUS

O1neHOYHBIC CPEICTBA

aeTalie IUIA
U3HOCOCTOMKOCTH u

YOPOYHEHHUS
MOBBILICHUS

MalluH

JOJITOBCYHOCTH,

- HaBBIKaMH NPUMEHEHHUST METOJIOJIOTHH
BBIOOpA

aeTranen

BOCCTAHOBJICHHUA W YHIPOYHCHUSA

MalllnuH JJIA ITOBBIIICHU A

W3HOCOCTOMKOCTH U JIOJITOBEYHOCTH.

obnactu IIPpUMCHCHUA. Pacuer cocTaBoB IMOPOIIKOBBIX HpOBOJ’IOK.KpI/ITI/I‘leCKI/Ie TE€XHOJIOTHH.

5. TeOpeTI/I‘IeCKI/Ie OCHOBBI HamiaBku. OCHOBHOM MeTal. CBapI/IBaeMOCTL OCHOBHOI'O ME€TaJlj1a.
IToronnas OHEPIUA U CKOPOCTh OXJIAXKIACHUA. PexxyuMbl HamiaaBKH. IIOJ'IH OCHOBHOI'O M€TaJljila B
TepMoo6pa60TKa rnocjie HarmiaBKU TeXHOJOTHUECKHE MaIlUHBI U

O6OPYI[OB8.HI/IG MCTAJUTYPIruiICCKOro Npou3BoACTBA.

MCTAJJIC HaAIlJIaBKHU.

6. OOmas xapakTepUCTHKa TEXHOJIOTUM HambUieHHs. CrnocoObl HamNbUICHUS, WX CYIIHOCTb.
Hanbuisiembie matepuansl. [IpoyHOCTh clETICHUS MOKPBITHS C OCHOBHBIM MaTepHAlOM U
Mexay coboit. [TnotHocTh MOKpbITHS. TepMooOpaboTKa Mmociie HaHEeCEHUs TOKPBITHSI.

7. TexHoa0rus BOCCTAaHOBJICHHUS U YHOPOUHCHUA JeTajen MCTAJUTYPIrU4CCKOTro O60py,HOBaHI/IH
HaIjaaBKOM U HaNbLJICHUEM OpFaHI/I?»aI_II/I}I Hay‘lHOﬁ pa6OTI>I CTYACHTOB.

8. VYmpouHenuwe [eTanell MalIMH TIOBEPXHOCTHBIM TUIACTHYECKUM J1e(hOpMHUpPOBAHHEM.
OOpaboTka  pabounMx  MOBEPXHOCTEH  METOJAAMH  TOBEPXHOCTHOTO  IUIACTUYECKOTO
nedopmupoBanusa. GopMHUPOBaHKHE YIPOYHEHHOTO CIIOS JeTalieil METOIOM IMOBEPXHOCTHOTO
miactuueckoro aedopmupoBanus (III1J]). OcrtatouyHble HampsHKEHHS U CBA3b COCTOSHUS
MTOBEPXHOCTHU C IKCIUTyaTAI[AOHHBIMA CBOMCTBAMHU JICTAJICH.

9. Texnonoruu, obopynosanue u npumenenue [1I1/1. J[pyrue MeTonbl U cmocoObl OBBIIICHUS
CTOMKOCTH JleTalu U WX BoccTaHoBleHUs (OOKkaThiBaHHeE, BBITTaXKHWBaHHE, Y 3-00paboTka,
YeKaHKa, YIPOYHEHHE TPOBOJIOYHBIM HHCTPYMEHTOM, 0o0OpaboTka IpoObio u ap.). JedekTs
HaIJIaBOK U HambUIeHUs. [I[pruunHbl 00pa30BaHMs K METOIBI X OOHAPYKCHHUS.
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0) Ilopsimnoxk mnpoBedeHUS TNPOMEKYTOYHON AaTTecTallUU, IMOKA3aTeJM M KPHUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTouHast aTrTecTalus MO AUCHUIUIMHE «BOCCTaHOBIIEHHE M YIPOYHEHHE BAJIKOB U
MPOKATHBIX CTAHOB» BKJIOYAET TEOPETUYECKUE BOMPOCHI, IO3BOJISIONIME OLIEHUTHh YPOBEHb
YCBOCHHS OOYyYAIOIIMMHUCS 3HAHWW W TPAKTHYECKUE 3aJaHUs, BBISBISIONIUE CTCICHb
c(hOpMUPOBAHHOCTH YMECHHIA U BIIaJICHUH, TPOBOAUTCS B (hopMe 3auera U B (hOpME BBHITTOIHEHUS
KOHTPOJIBHON paboThI. 3a4eT 1Mo TaHHOW JUCIHUILINHE TIPOBOJIUTCS B YCTHOH (hopMe 1O BOIIpOCaM.

Hokazamenu u Kpumepuu ouenueéanus sauema:

- «3a4TeHo» - OOyyalouIMil TMOKa3bIBaeT CpEeIHUN YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM. 3HAe€T OCHOBHBIE ONpPEAENICHUS M IOHATHUS, YMEET KOPPEKTHO BBIpaXKaTb U
apryMEHTUPOBAaHO OOOCHOBBIBATH TIOJIOKEHUSI MPEAMETHON oOjacTu 3HAHUS, BIAJEeT
npoeCCHOHATIBHBIM S3BIKOM MPEIMETHOW OOJACTH 3HAHUS, 3HAET OCHOBHBIE METOIBI BBHIOOpA
KOHCTPYKLMOHHBIX MaTEpUalOB, YMEET NPHUMEHATb OCHOBHBIE METO/bl BOCCTAHOBJIECHUS U
YOPOUYHEHHUs JeTaled MallluH JUIs MOBBIIIEHUS HU3HOCOCTOMKOCTH W JOJTOBEYHOCTH, BIIAJIEET
HaBbIKaMU IPUMEHEHUSI OCHOBHBIX METOJOB BbIOOpAa BOCCTAHOBJICHUS U YIPOUYHEHMS JeTajnen
MalIuH JUIsl HOBBILIEHUSI U3HOCOCTOMKOCTH U 10JATOBEYHOCTH.

- «He 32aYTeHO0» - Pe3yJbTaT 00yUeHUs HE JOCTUTHYT, CTYJEHT HE MOXKET I10Ka3aTh 3HAHUS
Ha YpPOBHE BOCIpOU3BEIEHHUS U OOBSACHEHHS MHQOpMAIMM, HE MOXET IoKa3aTh
UHTEJUIEKTyaJIbHbIE HaBBIKU PEIIEHUs 3a/1a4 U OCTPOCHUS N300paKECHUH.
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