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1.  Hexau, 3a7a4u ¥ IJIaHUPYyeMble Pe3yJbTaThl 00y4YeHHs N0 AUCHUILIHHE

Henstmu ocBoeHus aucuurinibl «llomydenne u 06paboTKa MOPOIIKOBBIX U
KOMIO3UIIMOHHBIX MAaTepUaioB» sBIAETCA (OPMUPOBAHHWE CHCTEMbI 3HAHHM,
YMEHHM M HaBBIKOB B 00JacTd OOpadOTKH [JaBJIEHHEM C HCIOIb30BAaHHEM
MaTepUajoB  pPa3lUYHBIX  CBOMCTB, TMPUMEHSEMBIX Ui  TNPOU3BOJCTBA
BBICOKOKQUECTBEHHBIX H3JCNIUI pa3jiMyHOrO Ha3HAuYeHUs: B METAJUIypruu,
MAIIMHOCTPOCHUH, TPUOOPOCTPOCHUHM U DIEKTPOHHKE, IOBETUPHOM U
MEIUIUHCKOM MPOU3BOJCTBAX, a TaKKe IPU MOCTPOSHHMH KOMOMHHPOBAHHBIX
npoiieccoB 00pabOTKH B UHAMBHIyaJIbHOM NPOU3BOCTBE M POU3BOJICTBE MAJIBIMU
CepusIMHU.

N3yuenue Kypca CHOCOOCTBYET paCIIMPEHUIO HAy4HOTO Kpyrosopa B
00J1acTH TEXHOJOTMUYECKUX HAYK, JA€T TOT MUHUMYM (DyHIaMEHTaIbHBIX 3HAHHM,
Ha 0a3e KOTOPBIX Oy YU CTIEHHUAINCT CMOXKET CAaMOCTOSATEIHHO OBJIAIeBaTh BCEM
HOBBIM, C Y€M €My IIPHUJIETCS CTOJIKHYTHCS B MPO(ECCUOHAIBHOMN NeATeIbHOCTH.

Obyuenne mno aucuuruinHe «llomydyenne um 00pabOTKa MOPOLIKOBBIX U

KOMITO3UIIMOHHBIX MaTePUaIOB)» HAMPABICHO Ha (POPMUPOBAHUE y 00YUYAIOIIUXCS
CJIEYIOIIUX KOMIETEHIUHI:

Kon n NuaukaTopsbl 10CTHKEHUS] KOMIIETEHIMU
HAHMEHOBaHUe
KOMIIeTeHI M
OIIK-9. Cniocob6en | MOITK-9.1. JleMoHCTpupyeT 3HAHUE OCHOBHBIX
BHCAPATDH U XapaKTepUCTUK  MAIIUHOCTPOUTEIHLHOTO  MPOU3BOACTBA,
OCBaMBATb HOBOC | rexppueckmx XapaKTEPHCTUK TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKOE
o0opynoBaHus, 3HAET npaBuia AKCILTyaTaluu
o0opynoBaHuE
TEXHOJIOTHYECKOT0 000pYA0BaHUS
NOIIK-9.2. YMeeT pazpabaTbiBaTh TEXHOJIOTHYECKUE CXEMBI
TEXHOJIOTHUECKUX TPOLECCOB, cOOMoAaTh TPeOOBAHMS IO
pPa3MEILEHUIO  MAIIMHOCTPOUTEIHLHOTO  00OpYyAOBaHMS,
CPEJICTB TEXHOJOTUYECKOTO OCHALIEHUS U TEXHOJIOTHYECKOTO
COMPOBOXKICHHUSI
OIIK-10. NOIIK-10.1. JIeMOHCTpUpYET 3HAHUE PA3TUYHBIX METOJIOB
Criocoben 3alIUThl TEPCOHANAa OT OMAcCHBIX M BPEIHBIX (PAKTOPOB
KOHTPOJIMPOBATE M | 1nop3pocTBEHHOM Cpeibl U B OBITY; OCHOB 3KOJOTHYECKOTO
o0ecrnieunBaTh . .
npaBa, TpeOOBaHUN U HOPM IO OXPAHE OKPYKAIOIIEH Cpe/ibl
IPOU3BOJICTBEHHY
01 HNOIIK-10.2. Brageer HaBBIKAMH CHUCTEMHOI'O IIOAXO0JIa K
YKOJIOTHYECKYIO opraHuzanuu  Oe3aBapuiiHONW  paboOThI,  COOIIOJCHUS
0e30IIacHOCTD Ha Tpe60BaHI/If/i DKOJIOTUYECKOM 0€30I1aCHOCTH B
pabouux mMecTax MPOU3BOJICTBEHHOMN JEATEIbHOCTH
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IIK — 1 Cnocoben | MITK-1.1. PaccuuthiBaeT 1 0TpabaThIBa€T TEXHOJOTHUYECKUE

TCXHUYICCKHU IIPOLIECCHI KY3HEYHO-IITAMIIOBOYHOTO IIPOU3BOCTBA

MOATrOTaBJIUBATH .

KYSHHC‘IHO UIIK-1.2. OnpenensieT HEOOXOIUMBIN COCTaB U KOJIUYECTBO

ITAMIIOBOYHOE o0opynoBaHUsS M HHCTPYMEHTA JUISl  OCYIICCTBIICHHUS

IIPOM3BOACTBO, ero | TEXHOJIOTHYECKHX Onepauid

obecrnieueHue u UIIK-1.3. ®opmymupyer TpebOBaHHSI K  MeToAaM

HOPMHPOBAHKE MIJITAHUPOBAHUS TEXHUYECKOU u TEXHOJIOTUYECKOMN
MOATOTOBKM MPOU3BOJCTBA U  BBINOJHEHUS KYy3HEUHO-
IITAMIIOBOYHBIX padoT

2. MecTo TUCUMILVIMHBI B CTPYKTYpPe 00pa30oBaTeIbHOM MPOrpamMMbl

Juctummaa otHocuTcss K 4dactu (b.1.2.10), dopmupyemoit ydacTHUKaMu
oOpa3oBaTenbHbIX OTHOmIeHUM Onoka bl «Yacte ¢dopmupyemas ydacTHUKaMU
00pa30BaTeIbHBIMU OTHOILIEHUSIMU.

Hucuunnuna «[lonydyenne u 06paboTKa MOPOUIKOBBIX U KOMIO3UIIMOHHBIX

MaTepHaioB» B3aHMMOCBS3aHA JIOTUYECKM M COAEPKATEIBbHO-METOJUYECKUA CO
caenyrommmu guciummHamu OOIT:

1. Teopust 00pabOTKu MaTEpPUATIOB JaBICHUEM;

2.  TI'mpponHeBMOaBTOMAaTHKA W THIPONPHUBOL;

3. OcHoOBBI poOOTH3ALIMH U ABTOMATU3AIMHU MPOLECCOB 00PAOOTKH J1aBIICHUEM;

4. TexHomoruvyeckne MaIuHbI 1 000PYI0BAHUE;

5. TexHONMOTHMYECKUH WHXUHUPUHT TPOIECCOB 0OpabOTKM JaBlIEHUEM C
npumeHenueM CAE-cucrew;

6. Brenenue B npodeccuto.

3. CTpyKTypa U cofep:KaHHue QU CHUNINHBI

OO6mr1ast TpyI0€MKOCTh TUCIUTIINHBI cocTaBisieT 3,0 3aueTHbIX(€) equHnTI(bl)
(108 gacos).

3.1 Buabl yueOHOM pad0TbI M TPYA0EMKOCTD

3.1.1.04nas popma oOyueHus

" KonunyectBo
o/ Bup yueOHoii padoTbl 4ACOB Cemectpsl
AyIMTOpPHBIE 3AHATHUS 108 7
B Tom uucne:
Jlexun 36 7
CemuHapcKue/mpakTHIECKUE 3aHATHS 18 7
JlaGopaTopHble 3aHATUS HeT -
CamocrosiTesbHasi padora 54 7
IIpome:kyTOouHAas aTTeCTANMS
3auert/nud.3auer/7K3aMeH 3AUYET 7
Hroro 7




3.2 Temaruuyecknil IJIaH U3yYeHUs] TUCIUTIITAHBI
(o ¢popmam oOydeHUs)
3.2.2. Ounas hopma 0OyueHuUs.

Pa3genanl/TeMbl TpynoeMKoCTh, 4ac
JTUCHHUILINHEI

AyautopHasi paéora

Bceero
CemuHapckue/
MPAKTUICCKHE
BaHATHS
JlaGopaTopHbie
BaHATHS
[IpakTHueckas
MOJITOTOBKA
padora

oo |CaMocTOoATEIbHAA

o | Jlexunu

—

1 Tema 1. TexHosiornyeckmne mpouecchbl
OM/I nJ1st moJtyueHust u3eJui u3
KOMIIO3UIIMOHHBIX MAaTEePHAJIOB.

2 | Tema 2. TexHoJioruueckue npouecchbl 16 8
OM/I noist mostyuyeHusl U31eJ il U3
MOPOIIKOBBIX MATEPUATIOB

3 Tema 3. CoBpeMeHHbI€ TEXHOJIOTHH 4 6
OM/I u o6opynoBanue.
IIpakTnyeckoe 3ansaTne Nel. 6
HN3y4eHnue cocraBiieHUsI

4 | TEXHOJOTHYECKOro Ipouecca
U3rOTOBJICHUS eTajlell U3 MOPOIIKOB
H KOMIIO3HIIHOHHBIX MATEPHAJIOB.
IIpakTuyeckoe 3ansitue N2, 6
Hccaenosanue npouecca

5 | koMHmakTHPOBaHHS OPOIIKOB
METOAOM MOPOIIKOBOI MeTAJLIyPruH
IIpakTuyeckoe 3ansiTue Ne3. 6
6 KounTtpoas usnennii MOJIy{eHHBIX
MeTO0/10M MOPOILIKOBOIl MeTAJLIypPIruu

36 |18 54

3.3 Conep:xanmne IMCHUTIIAHBI

Tema 1. Bseoenue

CriocoObI 00paboTKK MaTepuayioB AaBiieHHeM. COBPEMEHHOE COCTOSHUE U
OCHOBHBIC HAIIPABJICHHUS PAa3BUTHS KY3HEYHO-IITAMIIOBOYHOI'O TPOM3BOJICTBA.
XapakTepucTUKa TEXHOJOrn4Yeckux mporeccoB OMJl mpu pa3inuyHbIX BUAAX
NPUMEHSIEMBIX MaTepuajoB. Llenn ocyliecTBIeHUST TEXHOJOTHYECKUX TPOIECCOB
npu 00paboTke MaTepuanioB napieHueM. OOIIHMEe KpUTEPUU TNpU pa3paboTKe
TEXHOJIOTHYECKHX  IPOIECCOB- CKOPOCTeH jaedopmariiu, TeMIepaTypHOTro
WHTEpBaJla, OTPAHWYCHHUM, CBSI3aHHBIX C MPOYHOCTHIO OOOpPYMOBaHUS U

MPUMEHSEMBIM MaTEPHAIOM, OCHOBBI TEOPUH Pa3pyIIeHUs MPU 00paboTKe.
Tewma 2: Cneyuanvnovie OMJ] u o6opyoosanue.
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Boibop BapumanTta TexHosiorumueckoro mporecca OMJI. OcHOBHbBIE 3Tambl
pa3pabOTK TEXHOJOTMYECKOrOo Mpolecca B  3aBUCUMOCTH  OT  €AMHHULIBI
npousBojcTBa. Creuumanshble npoueccbl OM/L (ropsuast JuCTOBasi IITAMIIOBKA,
BaKyyMHasi ()OpMOBKa, IUTaMIIOBKa C KpydeHHEM, c(hepoJBHIKHAs IITAMIIOBKA,
pOTaLlMOHHAsE ~ BBITSDKKA, IITaMIOBKa  ((popMOBKa) 3JIACTUYHOM  Cpenow,
COBMEILIEHHBIE [TPOLIECCHI TUThS-IUITAMIIOBKH).

Tema 3: cospemennvie npoyeccor OM/].

Oco0eHHOCTH M30TEPMHUYECKOM INTAMIOBKM U INTAMIOBKA METaUIOB B
COCTOSTHUM CBEPXIUJIACTUYHOCTH, 3JCKTPO-UMITYJIbCHASl, MarHUTO-UMITYJIbCHAs
mraMrnoBka (popmMoBKa), IITaMroBKa B3peiBOM. OOopymoBaHne u HX

KJ1accu(uKaIus 1 yCTPOHUCTBO.
Tema 4: Texnonoecuueckue npouyeccot OMJ] Ons  noayuenus uzoenuti u3
KOMNO3UYUOHHBIX MAMEPUATLO8.

Kowmmosunmonnsie matepuanbl. Kmaccudukanus. TexXHOIOTHH HU3TOTOBICHUS

uzaenuit Merogom OM/I. [IpeccoBanue. Bubsl 1 MeTO b1 TpeccoBaHus (BaKyyMHOE,
IEHTPOOEKHOE, pyuHOe, pa3ayBHoe). OOopyaoBaHUE.
Tema 5: Cospemennvie memoovl nonyueHuss u30enuti U3 KOMHOSUYUOHHBIX
mMamepuanos
Meroabl-Texnonoruss SMC (aBToMaTH4ecKOe MOJTyYEeHUE KOMIO3UIIMOHHBIX
matepuainos), Meron RTM (ResinTransferMoulding)-ocHoBbIBaeTCs Ha MPOIMUTKE
U (HOpPMOBAaHUHU KOMIMO3HUTOB 10 naBieHueM. [lomumepsl. MeToapl mpeccoBaHus.

OKCTpy3Hsl. METO/IbI TOTy4YeHUs u3aenuid. TexHonornueckue napaMmeTpsl mporecca.

Tema 6: Texnonocuueckue npoyeccot OMJ] 015 nonyuenus uzoenuti U3 NOPOUIKOBbIX
Mamepuaos.
TexHOIOrnYecknu NpoLecc NPOU3BOACTBA IMOPOIIKOBBIX W3AEIUNM METOJ0M

OMJ] u obnactu ux mnpumeHeHus. CBONCTBA U XapaKTEPUCTUKU TMOPOILIKOB
MIPUMEHSIEMBIE TTPU IPECCOBAHUH.
Tewma 7: Ilopowxkosas memannypaus.

[TopomkoBasg MeTamnyprusd. Buabl HOpOIIKOB W HMX CBOWCTBA. MeTobl
MOJYYEHHS] TMOPOIIKOB. METO/Ibl KOHTPOJISI MOPOLIKOB W M3JEIUN IOJTyYCHHbBIE
NOpOIIKOBOM MeTaiutyprueit. O0opyaoBanue npuMmensemoe npu [IM.

Tema 8 Ilpoyecc ¢popmosanus uzdenutl uz KOMRNOSUYUOHHBIX U NOPOUKOBHIX
mMamepuanos

Bunbl ¢dopmoBanusi (BUOpo-, MMITyJIbCHOE, B3PBIBOM, MpPOKATKa, Topsyee
npeccoBanue). O6opynoBanue. OO0IME 3aKOHOMEPHOCTH MPOIIECCOB (POPMOBAHUS
nopouikoB.Onepanuu ~ MOATOTOBKA — MOPOIIKOB K (opMoBaHui.  OOmmue
3aKOHOMEPHOCTH IpoiieccoB (GOPMOBAHMS MOPOIIKOB (TpEeHUE MPHU MPECCOBAHUH,
JIaBJICHUE BBITAJIKUBAHUS, YIIPYroe MOCIEACHCTBHE, MPOYHOCTh MPECCOBOK, Opak
IIPU IPECCOBAHNN)

Tema 9: Ilpoyecc cnexanus uzoenuti U3 KOMHOZUYUOHHLIX U NOPOUIKOBBIX
mMamepuanos
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Bunapl cnekanus TOpOMIKOBBIX MatepuaioB (TBepaodazHoe, xkuarodasHoe).
Bnusinue texnonoruueckux (paxkTopoB Ha npouecce crnekanus. Kontponb uzaenuii B
mpoliecce  crnekaHusa. BeisiBaeHue  Opaka mocie  cnekaHus.  BnusHue
TEXHOJIOTUYECKUX (aKTOPOB Ha Mpolecc crnekaHus. KOHTposib TOTOBBIX
usnenuii(onpeaenenre (PpU3NIECKUX, MEXaHUUECKHX CBOMCTB). OxpaHa Tpyaa u
OKpYXKalomie cpeapl npu  O0O0pabOTKM KOMITO3UITMOHHBIX ¥ TTOPOIIKOBBIX
MaTepUasoB.

3.4 Temaruka cCeMUHAPCKUX/MPAKTHYECKUX U JTA00PATOPHBIX
3aHATHH
3.4.1.CemuHapckue/mpakTHYeCcKue 3aHATUSA

l. N3y4yeHue coCTaBiICHUS TEXHOJIOTMUYECKOIO IPOLEcca M3rOTOBICHUSA
JeTajer U3 MOPOUIKOB U KOMITO3UIIMOHHBIX MATEPHUAIIOB.

2. HccenenoBanne mnporecca KOMIIAKTHUPOBAHMS MOPOIIKOB METOJOM
IIOPOILIKOBOW METAJUTYypPIUH1

3. KoHTponp n3nennii noay4eHHbIX METOAOM OPOIIKOBON METAJLIIYPTUAN

3.4.2.JI1abopaTopHble 3aHATHS
JlaHHOM TUCUHUIIITMHON 1a00paTOpHbIE 3aHITHS HE MPEyCMOTPEHBI.

3.5 Temaruka KypcoOBBIX IPOEKTOB (KYPCOBBIX padoT)
JIaHHOW AUCUMIUIMHOM HE MPEAYCMATPUBACTCS.

4.  Y4yeOHO-MeTOAMYECKOe U MHPOPMALIMOHHOE o0ecneyeHne
4.1 Hopmarusnsbie n1okymMmeHTbI 1 OCTbI
['OCT 18970-84 O6paboTka MeTaioB napieHueM. Onepaliysi KOBKUA U
ITAMIOBKU. TE€pMHUHBI U ONPEECICHUS;
I'OCT 15830-84 O6paboTka meTauioB aapieHueM. [ltammnel. TepMmuHbl 1
OTpeIeTICHUS;
['OCT P 56813-2015 KoMno3uTsl NOJIMMEPHBIE;
I'OCT 32794-2014 Komno3uTsl mouMepHbie. TepMUHBI U ONIpeAeIIeHHS;
['OCT 17359-82 IlopouikoBast MeTauTyprusi. T€pMUHBI U ONPEAEIICHHUS.

4.2 OcHoBHas JuTEpaTypa
1. KoBka u ropsiuasi mramioBka :yue0. 1js By30B. -CemenoB E.M. M.: M1V,
201 1r.Ipudp YMO
2. KoBka u mtamnoBka: B 4 T. : nox pen. E.H. Cemenona - M.
Mammunoctpoenue, 2010
3. ltamnoBka Mmetayuinueckux nopomkos. / benkos E.I'., bBynatsu I'.B.,
Boponnos A.JI. u np.; nox pen. E.H. Cemenona - M.: Mammnoctpoenue, 2010
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4. MarepuaioBeIcHUE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepHUAJIOB.
VYuebnuk ais BIIO/ nox penakiueit Ap3amacosa B.b., Uepenaxuna A.A./
Ap3samacos B.b., Uepenaxun A.A., Ky3nenos B.A., [llnsikoBa A.B. u 1p., M.,
n3nareabcTBO Akanemus, 2007, 447 c.

0) {ononnumenvuas numepamypa

1. TlpakTUueckoe NPUMEHEHHE BUHTOBBIX ITPECCOB U TUAPABINYECKUX
MOJIOTOB B Tiporieccax ropsiaeit mrammoBku. [lerpos I1.A., [lepdunos B.1.,
[TerpoB A.H., [TetpoB M.A.-M.MI'MY «MAMN»2014r.

2. Herpanunuonnsie metoasl 00padoTku mMaTepuanos.-Kosmos A.H., Hazapos
10.®.-M.: U3n-B0 MI'OVY, Mocksa 2003r.

3. ObpaboTtka metamoB B3peiBoM . Kpynun A.B., ConosbeB B.41., [loros
I'.C.-M:Metamuyprust 1991r.

4. Cnenuanu3upoBaHHOE Ky3HEUHO-TIpeccoBoe o0opyaoBanue. CteneHoB b.A.
-M.: MT'1Y. 20051

5. llITamnoBka kpyuenuem. Cyouu B.H.,IllectakoB H.A.,BnacoB A.,-
M:MI'1Y. 2009r

6. 3orepmuueckoe 1epopMUpOBaHUE BEICOKOPOYHBIX aHU30TPOITHBIX
metaioB / C.I1. Slkoenes, B.H. Uynun, C.C. fkornes, J.A. Cobones. - M:
Mamunoctpoenue-1, U3n-so Tynl'y, 2004.

7. PoTalinoHHas BBITSKKA C YTOHEHUEM CTEHKU OCECHMMMETPUYHBIX JeTajeH u3
AHU3O0TPOITHBIX TPYOHBIX 3aTOTOBOK Ha CIEIUATU3UPOBAHHOM 000pYA0BaHUH /
C.C. Sxosnes, B.1. Tpery6os, C.I1. AxoBnes. M. M3naTenscTBO
«MammHocTpoenuey, 2009r

8. TexHomorus KOHCTPYKUMOHHBIX MaTepuanoB: yueouuk/ O.C. Komapos,
B.H. Kosanegrckuii, A.C. Yayc u ap.; noxa o6mieit pegakuueit O.C. Komapoga.

- MH.: HoBoe 3nanue, 2005.

9. ITopoikoBast METAILTyprusi B MaIMHOCTPOEHUU. PakoBckuit
B.C.,Caknunckuii B.B. Mammnoctpoenue; M. 1983

10. TexHOJOTUSI KOHCTPYKIMOHHBIX MaTtepuanos: yueonuk/ O.C. Komapos,
B.H. Kosanegrckuii, A.C. Yayc u np.; noxa obuieit pegakmueit O.C. Komaposga. -
MH.: HoBoe 3nanue, 2005

11. CrokomnoB B.E., Ycemmkun I'.C., Mexanuk B.I1. «9nekTpoobopynoBanme
KY3HEYHO-NPECCOBBIX MamnH» CrnpaBoyHuk. M., MamuHocTpoeHue, 2 u3laHue,
1981 (He mepensnaBaioch).

12. Ynmuxua M.T., Cangiep A.C. «O0muii Kypc 3JIeKTponpuBoaa» M.,
OHeprouznar, 6-e uznanue, 1981 (He nepensaaBanocs)

13. Crnenuanu3upoBaHHOE Ky3HEYHO-TIpeccoBoe 00opynoBanue. CTEIeHOB
B.A. -M.: MI'I1Y. 2005t

4.3 DJjekTpoHHbIE 00pa3oBaTebHbIE PECypPChl
[IporpammHoe obOecrieueHHe BKIIIOYAET Yy4eOHO-METOAMYECKHUE MaTepuasbl B

ANIEKTPOHHOM  BHJIE.  DJEKTPOHHO-OMOJMOTEYHBIE  CHUCTEMBbl  OHMOIMOTEKU
YHuBepcHUTETa MATUHOCTPOCHUS U OTKPBITHIC PECYPChl CETH MHTEPHET
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e DOBC «JIAHb». Komnekuus «THXEHEpHO-TEXHUYECKUE HAYKI)
(http://e.lanbook.com);

e bJI[ momubix TekcToB HanmoHanbHBIX cTanaapToB ('OCT, CHull, PI, PIC u
ap.) «Texakcnept» (http://www.kodeks.ru);

e HayuHas snekTpoHHas oubnunorexka eLIBRARY.RU (http://elibrary.ru);

e pedepaTrBHAS HAYKOMETPHUECKAs JICKTPOHHAs 0aza Scopus KOMIaHUU
Elsevier (http://www.scopus.com);

e pedepartuBHas HayKoMeTpUuecKas 3JeKTpoHHas 6aza WOS kommnanuu
THOMSON REUTERS SCIENTIFIC LLC Apxus WOS (riny6una apxuBa 5 et —
¢ 2008 mo 2012 rr., http://apps.webotknowlege.com);

® KHWIY U NIEPUOIUIYCCKUC W3MAHMsI U3aTeIbCTBA Springer
(http://link.springer.com);

e y4yeOHbIE BUICO(DUIBMBI MO 3IEKTPONPUBOAAM COBPEMEHHBIX KY3HEUHO-
mramMnoBoyHeix MamuH (http:// www.rutube.ru u http://www.youtube.com/,
kioueBble cinoBa:KIIO, snexTponpuBoa, 3EKTPOMOTOPHI);

4.4 JluleH3HOHHOEe H CBOOOJHO pacCHpOCTpPaHsieMOe IPOrpaMMHOe
obecneueHune
[TporpamMMHoOe oOecrieueHre BKIIOYAET Yy4EOHO-METOAMYECKHE MaTepuaibl B

AIIGKTPOHHOM BHUJE, JHUIEH3UOHHOE TMporpaMMmHoe obecneuenue mnsa CAD-
MOJEIUPOBAHUS.

5. MarepuajibHO-TeXHHYECKOE O0ecIeYeHue

Aynutopun u nabopatopun kadpeapsr «OMJIuAT» AB2508, AB2509, a
Takke nabopatopus «OMJ» AB2102 u A-OMJI. Ayautopuu OCHAIICHBI,
KOMITBFOTEPHOU U MPOECKIIMOHHON TEXHUKOM.

OobopynoBanme u anmaparypa:

JUISL IPOBEJIEHUS IPAKTUUECKUX 3aHATUI OCHAIIEHbI Ky3HEUHO-ILITaMIOBOYHBIM
obopynoBanueM (Kpusommmnusiit npecc Kb-23222 KJ1 2126, K/12128;
I'uapasnuueckue npecca b 2432 A, JIO 63A, [IBE-250, I10-54), u Bceit

HEOOXOMMON JTOKyMEHTAITUEH.

6. MerToauyeckue peKOMeHIALUT

6.1 Meroaguueckre peKOMEHIAUM JIJIA NPenoaaBaresis 1mo
OpraHu3anuu 00y4eHust

Mertonuka mipenogaBanus aucuMIuinHbl  «llonydenue wu  0O6paboTka

IMOPOUIKOBBIX 141 KOMIIO3MIIMOHHBIX MaTcpuaIoB» )41 peain3anusa
KOMIICTCHTHOCTHOI'O IIOJAXOJAa B HM3JIOKCHHUHW W BOCIPUATHH IMMPCAYyCMATPHUBACT
HCIIOJIB30BAHUC CICAYIONIMX AKTUBHBIX W HWHTCPAKTHBHBIX Cl)OpM IMPOBCACHUA
T'PYIIIOBBIX, HHIWBUYAJIbHBIX, AYJUTOPHBIX 3aHATUMN B COUYCTaHUHU C
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BHEAYAUTOPHOU pabOTOH C 1eNbi0 (popMUpOBaHUS U pa3BUTHS MPO(HECCHOHATHLHBIX
HABBIKOB 00yYarOIINXCS.

OcHOBHOE BHUMaHHE MPH U3ydeHUH TUCIUIUTNHEL «llomyuenune u oOpaboTka
MOPOIIKOBBIX M KOMIIO3UIIMOHHBIX MAaTepHalOBY» CIIEyeT YACNsATh BHHUMAHHE
W3YYEHUIO OCHOBHBIX MOHATHI B 00JIaCTH MOPOILIKOBOM METaJLTypriH.

[Tpu uzyuennn pasznena «lIporeccsr» HEOOX0IUMO MO3HAKOMHUTD yUYaIIUXCS
C IIPOLIECCaMU KOTOPBIE 3AJI0KEHBI B OCHOBE yCTpoucTBa IMpuBoa0B KIIM.

[Tpu uzyuenun pasnena «TexHOIOrHH» OCHOBHOE BHHMaHHE HEOOXOIUMO
yIEATh CYIIECTBYIONIMM TEXHOJIOTHSIM, 00OpYyIOBAaHUIO, MaTepualiaM, KOTOphIC
ucnoJib3yrorcs npu OM/I.

TeopeTnueckoe w3ydyeHUE OCHOBHBIX BOIMPOCOB PA3ACIIOB JAUCIUTLINHBI
JOJKHO 3aBEPIIATHCA MPAKTUUECKON pabOTOM.

JInsg  akTUBM3alMKM y4yeOHOro IMpolecca MNpU HU3YYEHUU JAUCLIUILIMHBI
3p(GEeKTUBHO TNPUMEHEHHE NPE3eHTAUUNd 10 pa3IUYHbIM TeMaM JIeKUUH U
1abopaTopHBIX paboT.

Jis  mpoBeneHHs 3aHATHA 10 JUCIHUIUIMHE HCIONB3YIOTCS CpEICTBa
00yueHus:

- yueOHUKH, HHPOPMAITMOHHBIE pecypchl UHTepHeTa;

- CIIpaBOYHBIE MaTEPHUAIbl U HOPMATUBHO-TEXHUUYECKAsl JJOKYMEHTAIHS;

- METOIMYECKUE YKa3aHUs AJIs BBIMOJIHEHHS TaOOpaTOpHBIX padoT.

[Ipu mpoBeneHuun 3aHATUN MO AUCUUILINHE mpumeHsietcs cucrema CJO -
Ims.mospolytech.ru. Ha mnardopme CJIO no nucummmivae MOTYT OBITh pa3MEIICHBI
yueOHbIe, METOJUYECKHE M WHBIE MaTepuaibl CIOCOOCTBYIOIIME OCBOCHUIO
TUCIUTUIMHBI CTYICHTOM.

[Tpu mpoBeacHNN 3aHATHI TakXKe MOTYT OBITh peaan30BaHbl TaKhe (POPMBI
kak BeOuHaps! (Ha mwiarpopme ZOOM, Webinar, TOJIK), onnaitn TecTupoBaHue,
IPOMEXKYTOUHAs aTTECTALUs C IPUMEHEHUEM DJIEKTPOHHBIX CPEJICTB.

6.2 MeToaguyeckne yKazaHHuA 1JIA 00y4AIOMIUXCS 110 OCBOCHUIO
AUCHHUILIMHBI

CamocTosTenbHast paboTa SBISAETCS OAHUM U3 BUIOB YUEOHBIX 3aHATHI. [lenp
CaMOCTOSITENILHOW pPabOThl — MPAKTHYECKOE YCBOCHHE CTYJIEHTAaMH BOIIPOCOB
aJTATAUBHOTO  TPOWM3BOJCTBA, pPACCMATPUBAEMBIX B  TPOIECCE HM3yUEHUS
JTUCIATUTAHBIL.

AynutopHas caMOCTOsTEIbHasE paboTa MO TUCIUIUIMHE BBIMOJIHSIETCS Ha
y4eOHBIX 3aHATUAX O]l HEMOCPEICTBEHHBIM PYKOBOACTBOM IMPENOAABaTENs U IO
ero 3aJlaHuIo.

BueayauropHas camoctosiTenbHas paboTa BBIMOJHAETCS CTYJEHTOM IO
3aJJaHMIO MPETIOIaBaTelNs, HO 6€3 ero HeMmOCPEICTBEHHOTO YUacCTHsI
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3amavyu caMOCTOATEIbHOM PA0OTHI CTYAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yUeOHON pabOTHI;

- OCBOEHUE COJIepKaHUA AUCLUIUINHBL

- yriayOsieHue coep KaHusi U OCO3HAHNE OCHOBHBIX NOHATUN JUCLMILIUHBL,

- HCIOJNb30BaHHE Marepuana, CcOOpPaHHOIO U TMOJYYEHHOTO B XOJe
CaMOCTOSITEJIbHBIX 3aHATUI TUISI s dhexTuBHON MOATOTOBKHU K
nuddepeHIIMPOBAHHOMY 3a4€Ty MM IK3aMEHY.

Buabl BHeayIMTOPHOM CaMOCTOATEJIbHON PadoOThI:

- CAMOCTOSITEIIbHOE U3yUEHUE OTAEIBHBIX TEM JUCLUIIINHBL,

- IOArOTOBKA K JICKIIMOHHBIM 3aHATHUSM;

- IOATOTOBKA K JIaOOpaTOpHBIM paboTam;

- BBIIIOJIHEHUE 33JJaHUI IO PELIEHUIO TUITMYHBIX 33]1a4 U YIIPaKHEHU;

JIyist BBITIOJIHEHHsI JTIOOOTO BHIa CAMOCTOSTEIBHON pabdOThl HEOOXOIUMO
IIPOUTH CIEAYIOIIUE ITAIIBIL:

- OTIpe/ICTICHHE TIeJTN CAMOCTOSITEIILHOU pa0OThI;

- KOHKpEeTHU3allis T03HABATEILHOM 3a/1a4H;

- BBIOOP aJIEKBaTHOTO CII0c00a EHCTBUS, BEAYIIETO K PEIICHUIO 3a/1a4H;

- IUTAaHUPOBaHHME PabOThl  (CAaMOCTOSITENILHOM WJIM C  TOMONIBIO
NpenoaaBatesis) HaJl 3aIaHUEM;

- OCYIIECTBJIICHHE B TMPOIECCE BBITIOJHEHUS CAMOCTOSTEILHOW pPabOThI
CaMOKOHTpOJISl  (MPOMEXYTOYHOTO W KOHEYHOTO) pe3ylbTaToB pabOThl |
KOPPEKTUPOBKA BBIIOJIHCHUS PaOOTHI;

- Ipe3eHTaIUs pabOTHI.

B3aumoneiicTBue mnpemnonaBareisi CO CTYAEHTaMH MOXKHO pa3feiNuTh Ha
HECKOJIBKO COCTAaBJISIONINX — JICKIIMOHHBIE, TIPAKTUYECKHE U JIAOOPATOPHBIE 3aHATHUS
U KOHCynbTHpoBaHue. [IpemomaBarenb JOMKEH MOCIEAOBATENIBHO BBIYUTATH
CTy[I€HTaM sl JEKIUH, B XOA€ KOTOPBIX CIENYyeT COCPEIOTOYUTh BHUMAHHE Ha
KJIIOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETUYECKOro Marepuaia, a TaKxke
OpraHM30BaTh MPOBEACHHE TMPAKTUYECKUX 3aHATHI TakuM o0pa3oM, 4YTOOBI
AKTUBU3UPOBATh MBIIUICHHE CTYJIEHTOB, CTUMYJIMPOBATh CaMOCTOSITEILHOE
U3BJICUCHHE UMM HEOOXOAMMOW uHGpOpMAMM U3 PA3TUYHBIX HCTOYHHKOB,
CPaBHUTENIbHBIA aHAIM3 METOJOB PpEIICHUH, COIMOCTABICHHE IOJy4YEHHBIX
pe3ynbTaToB, GOPMYIUPOBKY M apTryMEHTALMI0 COOCTBEHHBIX B3IVISI0B HA MHOTHUE
CIIOPHBIE TTPOOJIEMBI.

[lepen HauamoM mpenogaBaHus MPENoaaBaTea0 HEOOXOANUMO:

- U3YYHUTH pab0ovyI0 MporpamMmy, eju U 3a7a4n AUCIUILITUHBL

- YEeTKO NpEeJICTaBlIATh ceOe, Kakue 3HaHUS, YMEHHMS U HaBbIKH JOJHKEH
NPUOOPECTH CTYICHT;
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- MO3HAKOMUTCS C BUJIaMU y4eOHOU paOoThI;
- U3YYHUTH COZCPIKAHUE PA3JIEIIOB TUCIUITIIHBI.

6.3. MeToanueckue peKOMEHIAIMH IJIs PenoaaBaTeJis

B XO04€ JCKIUOHHOTI'O 3aHATHUSA ITPCIIOAaBaTCIIb JOJIKCH HA3BATh TCMY, y‘IC6HLIC
BOIIPOCBHI, O3HAKOMHUTHL CTYACHTOB C IICPCUHHCM OCHOBHOH U I[OHOJIHHT@JIBHOﬁ
JUTEPATYPHBI IO TEMC 3aHATHUSA.

Bo BcTynuTenbHOM 4acTH JeKUUHU 000CHOBATH MECTO U POJIb U3y4aeMOM TEMbI
B Y4eOHOW JAMCLMIUIUHE, PACKPBITh €€ MpakTHueckoe 3HaueHue. Ecnu ynraercs He
nepBasi JIEKIHs, TO HEOOXOAMMO YBS3aTh €€ TeMy C TPEAbIAYIIeH, HE Hapylas
JIOTUKH W3JI0KEHUs ydeOHOro Marepuana. JISKIUIo clieqyeT HadyuHaTh, TOJBKO
4ETKO 0003HAUMB €€ XapaKTep, TEMY 1 KPYT TeX BOIIPOCOB, KOTOPHIE B €€ X0/1€ Oy IyT
PacCMOTpPEHBI.

B OCHOBHOM wYacTu JEKIMH CIEIYyEeT pPACKphIBaTh COJAEpXKaHUE YUEOHBIX
BOIIPOCOB, AKLEHTUPOBaTh BHHUMAaHUE CTYJIECHTOB HAa OCHOBHBIX KaTEroOpHsX,
SBJICHUSIX U TPOIECCaX, OCOOCHHOCTAX MX MPOTEKaHHs. PacKpbIBaTh CYIIHOCTb U
CoJiepKaHUe PA3IMYHbIX TOUEK 3PEHUS U HAYUHBIX TOJXO0JI0OB K OOBSICHEHUIO TE€X
WM WHBIX SBIIGHUA U mporeccoB. CleqyeTr apryMEeHTHUPOBAHO OOOCHOBATH
COOCTBEHHYIO TMO3WIIMIO IO CIIOPHBIM TEOPETUYECKHM Bompocam. [IpuBoauTh
npuMephl. 3aaBaTh MO XOAY M3JIOKEHHUS JIEKIIMOHHOTO MaTepualia pUTOPHUUECKUE
BOIIPOCHI M CaMOMY JaBaTh Ha HUX OTBET. JTO CHOCOOCTBYET AaKTHBH3AIIUU
MBICIIUTENIBHOM AEATEIIbHOCTU CTYAECHTOB, MOBBIIEHUIO UX BHUMAHHS U UHTEpeca K
Marepually JIEKIMHM, €€ coaepkanuto. [IpemonmaBartens AOMKEH pPyKOBOIUTH
paboToil  CTyACHTOB 10 KOHCIEKTUPOBAHUIO JICKIIMOHHOTO  Marepuala,
NOJIYEPKUBATh HEOOXOAUMOCTh OTPAXKEHHUSI B KOHCIEKTAaX OCHOBHBIX MOJIOKEHUN
M3y4aeMoOi TeMbI, 0CO00 BBIZIEISS KATETOPUMHBIN anmapar.

B 3axmrounTenbHONW 4YacTH JIEKIUM HE0OXO0AMMO CPOpMYIHpOBATH OOIIHE
BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COJACP)KAHUE BCEX BOIPOCOB, IMOCTABJICHHBIX B
aekiuu. OOBSBHUTH IJIaH OYEPETHOTO CEMHHAPCKOTO WJIH JIAOOPATOPHOTO 3aHATHS,
JIaTh KpaTKWE PEKOMEHIAIMK I10 TOJTOTOBKE CTYACHTOB K CEMHUHApy WIH
nabopaTopHoii pabore. OnpeneanuTh MECTO W BpPEMS KOHCYJIbTAIlUU CTYACHTaM,
TIO’KEJIaBIIIMM BBICTYITHTH HA CEMHHApPE C JOKJIaaMH U pedepaTaMu 110 aKTyaTbHBIM
BOIIPOCAaM 0OCYKIAEMOM TEMBI.

[locne KaxAgoro JEKUMOHHOTO M IPAKTUYECKOTO 3aHATHUS  CHENaTh
COOTBETCTBYIOIIYIK) 3alMCh B JKypHaJaxX YydyeTa TMOCEIIAEMOCTH 3aHATUN
CTYJEHTaMH, BBISICHUTD Y CTAPOCT YU€OHBIX TPy MPUUUHBI OTCYTCTBUS CTYJACHTOB
Ha 3aHATUAX. [IpOBOIUTE rpyNIIOBBIE U MHAUBUYAJIbHBIE KOHCYJIbTAIL[UU CTYI€HTOB
10 BOIIPOCAaM, BO3HUKAIOUIUM Y CTYAEHTOB B XOJ€ MX MOJArOTOBKHM K TEKYLIEH U
IPOMEXKYTOUHOM aTTeCTaIllH M0 Y4eOHON AUCUUIIMHE, PEKOMEHI0BaTh B IIOMOIIIb
y4eOHbIE U IpyTrue MaTepuabl, a TAKKe CIIPABOUYHYIO JIUTEPATYPY.
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DK3aMeH 10 JUCIUIUIMHE TPOBOAUTCS B (opMe yCTHOroO AOKIama C
nocJeAyIIeH HHANBUIyaIbHON Oeceol CO CTYJAEHTOM Ha OCHOBE KOHTPOJIbHBIX
BOIPOCcOB. OlIEHKa BBICTABIISETCS MPEIOJaBaTeieM U OOBSIBISETCS MOCIIe OTBETA.
[IpenogaBarens NPUHUMAIOIMIMK DK3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a
MPAaBUJIBHOCTH BBICTABIICHHS OLICHKH.

7. DoHJ OLICHOYHBIX CPEICTB

7.1 OueHo4HbIE CpeACTBA

Haumenosanue [IpencraBnenue
Ne OLICHOUHOTO Kparkas xapaktepucTrKa OlleHOYHOTO OLICHOUHOTO
OoC cpencTBa CpeacTBa cpencrea B ®OC
OCBOCHHE MPUEMOB PaOOTHI C OIIEHKOM
COCTOSTHUSI 000pYyIOBaHUS, U3YICHHE CXEM,
BLIMOIHEHHE MPOBEACHUE SKCIIEPUMEHTOB U OMBITOB Ha Tems! pabor.
1 |[OpakTHYECKUX 000OpyIOBaHUH, CTEH]aX, OCBOSHUE TTPUEMOB Oruer
pabot paboTHI C TEXHUYECKOU JTOKYMEHTAIUEH BBITIOJTHEHHBIX PaboT
00opynoBaHUs, OTIaIKa 000PYAOBaHUS (3alTUTa
MPaKTHYECKUX padoT);
CobecenoBanue 1O 3aIUTE MPAKTUIECKUX paboT.
CobGecenoBaHus TPOBOIATCS WHIUBHIYATBHO C
Ka)KJIbIM CTYJIEHTOM Ha OCHOBE IOJTOTOBJIECHHOTO
OTYEeTa MO BBHIMOJHEHHBIM paboTaMm. Oruer
CoGecenoBanue |Cobece0BaHUS IPOBOASATCA HHINBUIYAIBHO C BLITOMHCHTBIX
2 A POBOZL AUBHLY pabot. Boripocs o
(YO) Ka)KJIbIM CTYJIEHTOM Ha OCHOBE U3yUYE€HHOI'O W3ydEHHOMY
Marepuana. KoMrereHuu cuuTaroTcst } MaTeprany
OCBOCHHBIMH, €CJIU CTYJEHT JaJl MOTHBIN
Pa3BEPHYTHIN OTBET HA 3aJJaHHBIC EMY BOIPOCHI.
CpenctBo NpoOBEPKH 3HAHUM, YMEHUH, KonTposibHbIE
3  BAYET HaBBIKOB. MOKET BKJIIOYATh KOMIUIEKC BOIIPOCHI.
(yCTHBII71 OHPOC) TEOPETUUYCCKHUX BOIPOCOB, 3aJ1a4, IIPAKTHICCKUX [ITkana onleHUBaHUS
BagaHuM. M opoueaypa

7.2. Onucanue OLEHOYHBIX CPeICTB

Kpumepuu oyenku npakmuueckux paoom:
CTyneHTaMu COCTABIISIETCS OTUET M0 BBIMOJIHEHHBIM Ja00PAaTOPHBIM paboTam
B KOTOPOM JIOJI’KHBI OBITh OTPasKEHBI:

1. TuTynbHBI TUCT
2. Uenu u 3a1a4n npakTUYECKO/1ab0paTOpHON pabOThHI
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3. TexHonorust mpoBeneHus padOTHI.

4. Pacuer m mocTpoeHHWE HEOOXOMUMBIX TIpadUKOB I10 IIPOBEICHHBIM
paboTtam

5. BriBojg paboThl

(3a4TeHO0): BBINIOJIHCHBI BCE 3aJIaHUS TPaKTHUECKOW (1abopaTopHOW)

paboThI, CTYACHT YeTKO M 0e3 OImMOOK OTBETHJI Ha BCE BOIMPOCHI JIAOOPATOPHBIX
pabor.

(He 3aUYTEeHO0): CTYJICHT HE BBITOJIHIII WM BBHITOJHUAI HEMPABHIILHO 3aaHUS
PAKTHYECKOH (JTaOOpaTOpHOI) pabOThI; CTYICHT HE OTBETHJI Ha BOIIPOCHI.

Kpumepuii oyenku coauu pegpepama:

- OIICHKA «3a4T€HO0» BBICTABISCTCS CTYIEHTY, €CJIM: pacKpbiTa TeMa
pedepata, CTYyACHT YE€TKO U 03 OMMOOK OTBETHII HA BCE BOTIPOCHI TEMBI.

- OIICHKAa «He 3a4YTeH0» CTYACHT HE pacKpbll TeMbl pedepara, He
OpPUEHTHUPYETCS B TEMaTUKe pedepara, CTYJACHT He OTBETHJI Ha BOIIPOCHI.

7.3. lllkana ouenueanusn:

JIns IpOBEPKU TEOPETUUECKUX 3HAHUU U YMEHUN PEKOMEHIYETCS TPOBOAUTD
9K3aMEH B YCTHOM (hopMe C HCTIOIb30BAHHEM UTOTOBBIX BOIPOCOB.

®opma npoMexkyTouHoi arrectanun: 3SAUET

[TpoMexyTouHas arrecTanys o0yyaroumxcs B popme 3K3aMeHa IPOBOAUTCS
[0 pe3yJIbTaTaM BBINOJHEHMS] BCEX BHMJIOB YyUeOHON palbOThl, IMpPeayCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW IHCUUIUIMHE, TP 3TOM YUHUTBHIBAIOTCS PE3YJIbTAThl
TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH B TeueHHe ceMecTtpa. OLIEHKa CTENeHH
JOCTHKEHHUS]  OOy4YalOUMMUCS  IUIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHUs 1O
JUCLUAIUIMHE TNPOBOJAWTCS IPENOJABATENIEM, BEAYIIUM 3aHATUS  METOAOM
DKCIIEPTHOU OLICHKH.

IIo wmroraMm NpPOMEKYTOYHOM aTTECTAalMy 10 JUCLUIUIMHE BBICTABIISCTCS
ornenka: SAUTEHO/ HE 3AUYTEHO

HIxana
Onucanue
OLICHUBAaHUSA

BremmonmHeHnsl Bce BUABI Yy4eOHOUM padOThI, MPEayCMOTpPEHHBIE padoueit
nporpaMMoil muctuIuiHbl. CTyIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHHIA,
YMEHHI, HABBIKOB MPHUBEJACHHBIM B TaOlWIaX I[OKa3aTesei, OomepupyeT
3auTeno NpUOOPETEHHBIMU 3HAHUSMHM, YMEHHUSMH, HaBbIKAaMH, MPHUMEHSET WX B
CUTYallHsIX TOBBIIICHHOW CIIOKHOCTH. [IpW 3TOM MOTYT OBITH JOIYIICHBI
HE3HAYMTENIbHBIC OINMMOKHM, HETOYHOCTH, 3aTPyTHEHHS INPH aHATUTHYCCKHX
oTepanusix, NepeHoce 3HaHU| ¥ YMEHUH Ha HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.
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He BeimonHeH onuH uiam 6osiee BUIOB Y4eOHOU pabOThI, TPEAYCMOTPEHHBIX
paboueii mporpammoit gucruiuinabl UJIN cTyaeHT 1eMOHCTpUpPYET HETOTHOE
COOTBETCTBUE 3HAHWI, YMEHUH, HABBIKOB TMPHUBEACHHBIM B TaOIUIAX
He 3auTeHo | mokasarenei, JOMYCKAIOTCS 3HAUUTENIbHBIE OIIUOKH, MTPOSBISIETCS OTCYTCTBUE
3HAaHUM, YMEHUH, HABBIKOB II0 psANY IIOKA3aTENCi, CTYIEHT HCIBITHIBACT
3HAUYMTEIIbHBIC 3aTPYIHEHUS TIPU ONEPUPOBAHUM 3HAHUAMHU U YMEHUSIMH MPU
UX IepeHoce Ha HOBbIE CUTYAaIlHH.

Bonpocwt 015 noozomoeku k ammecmauuu.

Bomnpoc k 3x3ameny

ATMOC(EepHOE CTIeKaHHEe MOPOIIKOBBIX MATEPHAIIOB.

Criekanue IMOPOMKOBLEIX MAaTCPHUAJIOB IO JABJICHUCM.

BoccranoBurenu u 3aIIUTHBIC CPCALI IIPU CIICKAHWH ITIOPOIIKOBBIX HBHCHHﬁ.

Knaccudukanus metonoB ¢popmMoBaHus OponikoB. OOIIME 3aKOHOMEPHOCTH
porieccoB (POPMOBaHUS MTOPOIITKOB

IIponecc criexkanus U3aenui U3 NOPOIIKOB. Buael ciekanus.

Meramueckue criaBbl — ornpeesieHue, kiaccuduxanus u chepbl IPUMEHEHUS
B OTPACISAX MPOMBIIIJIEHHOCTH.

TexHonOrMYeCcKne npeaeiibl, IPUMEHsEMbIE JUIsl U3rOTOBJIEHUS U3 NTOJIMMEPOB
W3EMU MAaIUHOCTPOCHMUS.

TCpMOHJ’IaCTI/I‘-IHBIe IMMOJIUMEPBI U TCXHOJIOTMHU U3TrOTOBJICHHA I/ISILCJ'II/Iﬁ N3 HHUX.

TCpMOpCaKTI/IBHBIC IMOJIMMCPEI U TCXHOJOI'MKU U3TrOTOBJICHUA I/IBILCJ'II/Iﬁ N3 HHUX.

[Tony4yeHue nzaennii METOJOM MPOKATKU MOPOIIKOB.BUIbI, MapaMeTpsl MPOKaTKU

OrnpeneneHre CBOMCTB MOPOIIKOBBIX U3Aenil. KoHTpoJib Pu3nuecKux u
MEXAHUUYECKUX CBOMCTB.

H3roToBieHue I/IBILCJ'II/Iﬁ N3 TUCIICPCHO-YITPOYHCHHBIX KOMITO3UIIMOHHBIX
MAaTCpraJIOB IopsAIrMM IPECCOBAHUCM U TOPAIUM U30CTATHICCKHUM ITPECCOBAHUCM.

HOI[I‘OTOBK& IMOPOMKOBEIX MAaTCPUAJIOB AJIs1 CIICKAHMA.

MCTOI[LI MMOJIYUYCHHA METAINIMYECKHUX BOJIOKOH.

[Tpenmet u metosibl OM/] 1 TEXHOJIOTUY MAaTEPUATIOB.

Knaccudukanus cBoiCTB MaTepHaioB.

[TonrmepHbie MaTEpHAIIBI — ONPEIETIEHUE, 0COOEHHOCTU CTPYKTYPhI U CBOMCTB.

OU3NKO-XUMUIECKUE METOIBI TIOTyYEHUS TIOPOIITKOB. TexHOIOTHH,
obopymoBaHue.

Knaccudukanus MeTo10B NOTyYEHHUS TOPOLIKOB.

HOpOIHKOBaH MCTAJLTyprusi: ONpCACICHUC, OTIIMYNUTCIIbHBIC XapaKTCPHUCTUKU.
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3amuTHas cpefa NpuMeHsieMasi B MOPOLIKOBON METaTypTryuu IIPH MPOIECCe
CIIEKAHMUS.

Cospemennsbie npoueccbl OM/I B 0651acT MOPOIIKOBOM METaLUTyprHUU.

[IpeccoBanue u3aenuit METOOM 3IacTUYHON cpenoil. O6opynoBaHue,
UHCTPYMEHT.

[Tommumepsl. MeTo1bl MpeCCOBaHUA.

MexaHn4eCKHEe METOIbI IMMOJYYCHHUA ITIOPOIIKOB. TCXHOJIOI‘I/II/I, O60py,Z[OBaHI/IC.

MeToabl OJIy4eHHs TOPOILKOB JIJIsl UCIIOJIb30BAHUS B TOPOUITKOBOM
METaJULypPIHH.

Brnusinue TexHonorndeckux (pakTopoB Ha MPOLIECC CIIEKAHUS
OJIHOKOMITOHEHTHBIX cucTeM. CrieKaHue MHOTOKOMITOHEHTHBIX CUCTEM.

OCHOBHBIE TEXHOJIOTUH CIIEKAHUS IMOPOMKOBEIX MAaTCpUaJIOB C IPUMCHCHUEM
QJICKTPHUYCCKOI'O TOKA.

3HCKTpOI/IMHy.HBCHOC CIICKaHHMC IMMOPOIMMKOBBLIX MATCPHUAJTIOB U I/IBI[CJ'II/Iﬁ U3 HHUX.

Kunkodaznoe cnexanue. BoisBiienne Opaka Bo Bpemsi CIICKaHHUS.

TemnepatypHbliil pexum criekanusi. DakTopbl BIMSIONUME HA TPOLECC CIIEKAHMS.

O6HII/IC 3aKOHOMECPHOCTH IMPOLICCCOB IIPONU3BOACTBA ITOPOIIKOB 3JICKTPOJIIN30M

MeTtoap! onpeiesieHns: pa3MEPOB YACTULl U TPAHYJIOMETPUUYECKOTO COCTaBa
MOPOLIKA

Mexanu3mbl MaccorepeHoca pu TBepaodaznom cnekanuu. Knaccupukanus

I'azoBbIC 3alIUTHBIC CPEAbl U BOCCTAHOBHUTCIIN.




