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1.  Hexau, 327241 ¥ IJIaHUPYeMbIe Pe3yJbTaThl 00y4eHHS 10 AUCHUIIHHE

Hensimu ocBoeHust quctuiuinibl «llomydyenre u 06paboTka MOPOLIKOBBIX U
KOMITO3UIIMOHHBIX MAaTepHaioB» sBIsETCS (OPMUPOBAHUE CHUCTEMbl 3HAHUM,
YyMEHUH M HaBBIKOB B 001acT 0OpaOOTKH JaBJIEHUEM C HCIOJIb30BaHUEM
MaTepuajioB  pa3jIMYHbIX  CBOWCTB, NPUMEHAEMBIX Uil  [POU3BOACTBA
BBICOKOKAQUECTBEHHBIX M3JCIUN Pa3IMYHOIO HA3HAYECHUS: B METAJUIypruu,
MaIllIMHOCTPOEHUH, NPUOOPOCTPOCHUM U DJICKTPOHUKE, IOBEJIMPHOM U
MEJIMIIMHCKOM MPOU3BOJACTBAX, a TAKXE MPU MOCTPOCHUH KOMOWHHUPOBAHHBIX
MPOIIECCOB OOPA0OTKU B MHAMBHIYaIbHOM ITPOU3BO/ICTBE U ITPOU3BOICTBE MAJIBIMU
CEPUSIMH.

N3yueHne Kypca CHOCOOCTBYET pACHIMPEHHIO HAy4YHOTO Kpyroszopa B
00JIaCTH TEXHOJIOTMYECKUX HAyK, JAeT TOT MUHUMYM (yHIAMEHTAIbHBIX 3HAHUH,
Ha 0a3e KOTOPBIX OyAyHIUi CIIEIIHAIUCT CMOKET CAMOCTOATENILHO OBJIAJIEBATh BCEM
HOBBIM, C YEM €MY MPUJETCS CTOJKHYTHCS B MPO(HECCUOHATBHOMN 1eITeIbHOCTH.

O6yuenue no aucuuruinHe «llomydyenne u 00pabOTKa MOPOIIKOBBIX H

KOMITO3UIIMOHHBIX MaTepUajioB) HANpPaBJICHO Ha (POPMUPOBAHHUE Y OOyUAIOIIUXCS
CHEQYIOMMNX KOMIIETEHIINH:

Kon n NuankaTopbl J0CTHKEHUSI KOMIIETEHIMU
HAMMEHOBaHUeE
KOMIIeTeH Uil
OIIK-9. Cnocoben | UOIIK-9.1. JleMoHCTpUpy€eT 3HaHUE OCHOBHBIX
BHENIPATL 1 XapPaKTEPUCTUK  MAIIMHOCTPOUTEIILHOIO  IPOU3BOJCTBA,
OCBanBaTh HOBOC | rexpyyeckux XapaKTEPUCTUK TEXHOJIOTHYECKOTO
TE€XHOJIOTUYECKOE
o0opyI0BaHus, 3HAET npaBuiia AKCILTyaTaluu
obopyoBaHue
TEXHOJIOTUYECKOT0 000PYI0BaHUS
HNOIIK-9.2. YMeeT pazpabaTbiBaTh TEXHOJIOTHYECKUE CXEMBbI
TEXHOJIOTUYECKUX TMPOIECCOB, COOI0/IaTh TPEOOBAHUS TIO
pa3MENIEHUI0  MalIMHOCTPOUTENBHOTO  000pyaOBaHUS,
CPEACTB TEXHOJOTHUUECKOTO OCHAIIICHUS U TEXHOJIOTMYECKOTO
CONIPOBOKJICHUSI
OIIK-10. NOIIK-10.1. JlemoHCTpUpyeT 3HAHHE PA3TUYHBIX METOIOB
Criocoben 3alUTH TIEpCOHAja OT OMACHBIX W BPEIHBIX (HAKTOPOB
KOHTPOJIMPOBATE M | 1nop3pocTBEHHOM Cpeibl U B OBITY; OCHOB 9KOJIOTMYECKOTO
oOecrieunBaTh . .
npaBa, TpeOOBAHUM U HOPM IO OXPaHe OKPYKAIOIIEeH Cpeibl
MIPOU3BO/ICTBEHHY
0 I HNOIIK-10.2. Bmageer HaBBIKAMH CHUCTEMHOI'O IIOAXOIa K
YKOJIOTHYECKYHO opraHMsanuu  Oe3aBapuiiHONW  paOOTBL,  COOIIONEHHSA
0e30MacHOCTh Ha | TpeOOBaHMIA JKOJIOTHUYECKOM 0e30macHOCTH B
pabounx MecTax MPOU3BOJICTBEHHOM JESATEILHOCTH
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[IK — 1 Cnoco6en | UTIK-1.1. PaccuutsiBaeT u oTpadaThIBAET TEXHOJIOTUYECKUE

TEXHUICCKHU IIPOLIECCHI Ky3HEYHO-IIITAMIIOBOYHOIO IIPOU3BOICTBA

MOATrOTaBINBATH .

KYSI[HGLIHO NIIK-1.2. Onpenenser HEOOXOAUMBIN COCTaB U KOJIMYECTBO

ITAMIOBOYHOE® 0o00OpyOBaHUSI W HMHCTPYMEHTa Ui  OCYLIECTBJICHUS

oOecrieyeHue u UIIK-1.3. ®opmynupyer TpebOBaHUA K  MeETOAaM

HOPMHUPOBaHUE IUIAHUPOBAHUA ~ TEXHUYECKOM M TEXHOJOIMYECKOM
NOATOTOBKM IPOU3BOJACTBA W  BBINOJHEHUS KYy3HEYHO-
IITAMIIOBOYHBIX padoT

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

Huctunnaa otHocutes K vactu (b.1.2.10), ¢popmupyemoii yyacTHUKaMH
oOpa3oBarenbHbIX OTHOWIEHUM Osoka bl «Yacte ¢dopmupyemas ydacTHHUKaMU
0o0pa30BaTeIbHBIMU OTHOLICHUSIMID.

Hucuunnuna «Iloxydenne u o6paboTKa MOPOUIKOBBIX U KOMIO3UIIMOHHBIX

MaTepuajioB» B3aUMOCBS3aHA JIOTMUYECKM M COJIEPKATEIbHO-METOJIUYECKH CO
cnenyrommmu quciurmaamu OOIT:

1. Teopust 00pabOTKH MaTEPUATIOB TABICHUEM;

2. I'maponmHEeBMOABTOMAaTHKA U TUIPONPHUBOI;

3. OcHOBBI pOOOTH3aLIMK U ABTOMATU3ALMH MPOIIECCOB 0OPaOOTKH JaBJICHUEM;

4. TexHOJOTHYECKHE MAITUHBI U 000PYI0BAHNUE;

5. TexHonorudeckuii HMHXUHUPUHT TPOIECCOB OOpPabOTKH JaBIECHUEM C
npuMmenenneM CAE-cucrewm;

6. Bgenenue B npodeccuto.

3. CTpyKkTypa U cofepkaHue TUCHUIIMHBI

OO0mas Tpy10€MKOCTh JUCHUIUIUHBI cOcTaBisgeT 3,0 3aueTHbIX(€) e AMHUTI(BI)
(108 gacoB).
3.1 Buabl yueOHO# pad0Thl U TPYA0EMKOCTD

3.1.1.0yHas hopma oOyueHus

Bup yueOHoit padoTbl Koamecrso Cemectpsl
n/n 4acoB

AyIMTOPHBbIC 3AaHATHS 108 7
B Tom guce:

Jlexun 36 7
CeMuHapcKue/mpakTHYeCKHe 3aHATHS 18 7

JIaGopaTopHbIe 3aHATUS HeT -

CamocrosiTesbHast padora 54 7

IIpome:xxyTouHast aTTecTanus

3auet/nud.3auer/3K3aMeH 3AYET 7

HUroro 7




3.2 TeMaTu4ecKuil IJIaH U3y4YeHUS JUCHUILTUHBI
(o hopmam oOydeHws)
3.2.2. Ounas ¢hopma oOy4eHHS.

Pa3jnennbi/TemMbl TpynoemkocTsb, yac
AUCHUILIUHBI

AyautopHas pabora

CemuHapckue/
MPAKTUYECKUE

Bceero

BaHATHUS
JlaGoparopHbIe
BaHATHUS
[IpakTrueckas
ITOJArOTOBKA
pabota

o | Jleknuun
oo (CamMmocTOoAATeIbHAA

—_

1 Tema 1. TexHosornyeckue Npouecchl
OM/I ni1st moJry4eHus1 u3eJInid u3
KOMIIO3UIIMOHHBIX MATEPHAJIOB.

2 Tema 2. TexHosiornueckne mMpouecchbl 16 8
OM/I nuist mosty4yeHus u3aeIui u3
NMOPOILIKOBBIX MATEPHAJIOB

3 Tema 3. CoBpeMeHHbIE TEXHOJIOTHHI 4 6
OM/I u o6opynoBaHue.
IIpakTuyeckoe 3ansaTue Nel. 6
HN3yuenue cocraB/ieHUs

4 | TEXHOJIOTHYECKOro Ipomecca
HU3rOTOBJICHHUS eTajlell U3 MOPOILIKOB
H KOMIIO3MIIHOHHBIX MATEPHAJIOB.
IIpakTnyeckoe 3ansaTue Ne2. 6
HccaenoBanue npouecca

5 | KOMIAKTHPOBAHHS MOPOIIKOB
METOI0M MOPOLIKOBOI METALJIYPIrHH
IIpakTnueckoe 3ansaTue Ne3. 6
6 KonTtpous u3enuii mory4eHHbIX
MeTO/0M MOPOIIKOBOI MeTAJIyprun

36 |18 54

3.3 Copep:xanne IMCHUTIIAHBI

Tewma 1. Beeoenue

Cnoco0b1 00paboTku MaTepuanoB JaBjieHueM. COBPEMEHHOE COCTOSIHUE U
OCHOBHbBIC HAIpaBJICHUS PA3BUTUS KY3HEYHO-ILITAMIIOBOYHOI'O IPOU3BOJICTBA.
XapakTepucTUKa TEXHOJOTHYECKMX mnpoueccoB OMJl mpu pa3nuyHbIX BHAAX
INPUMEHSAEMBIX MaTepuaioB. L[ean ocylecTBIEHHS TEXHOJOTHYECKHX IMPOLIECCOB
npu 00paboTke MatepuanoB naBieHueM. OOmue KpUTEpUH MPHU pa3padOTKe
TEXHOJIOTMYECKUX  IPOLIECCOB- CKOPOCTEH  Aedopmai, TeMIepaTypHOTro
UHTEpBajla, OrPAHUYEHHUM, CBS3aHHBIX C TPOYHOCTHIO OOOpPYJOBaHUS U

IPUMEHSAEMBIM MaTEPHAIIOM, OCHOBBI TCOPUU Pa3pyLICHUS IIPH 00paboTKe.
Tema 2: Cneyuanvuvie OMJ[ u obopyoosanue.
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Boibop BapuanTta TtexHosoruueckoro mporecca OMJl. OcHoBHbIE >Tambl
pa3pabOTKH  TEXHOJOTMYECKOro TMpolecca B 3aBUCHUMOCTH OT  €IUHUIIBI
npou3BojicTBa. CrienuanbHbie Tporiecckl OMJI (ropsiuas aucTOBasi MITAMIIOBKA,
BaKyyMHass ()OpPMOBKa, IITAMIIOBKA C Kpy4eHHEM, C(hEepOaBIIKHAS IITaMIIOBKA,
pOTallMOHHAs  BBITSDKKA, IITaMmoBKa  ((hOpMOBKAa) SIACTHYHOM  Cpemoi,
COBMEUICHHBIE MTPOLIECCHI JTUThS-IITAMIIOBKH).

Tema 3: cospemennwvie npoyeccor OM/].

Oco0OeHHOCTH HM30TEPMHUUYECKOM INTAMIIOBKM M IITAMIOBKM METANIOB B
COCTOSIHUM CBEPXIUIACTUYHOCTH, DIIEKTPO-UMITYJIbCHAS, MarHUTO-UMITYJIbCHAs
mramnoBka (¢popMmoBKa), TaMIOBKa B3pblIBOM. (OOopymoBaHue U HX

KJ1IacCuUKaIMsI U YCTPONCTBO.
Tema 4: Texnonoeuuweckue npoyeccot OM]] 0nsa noayuenus uzoenuti us3
KOMHNO3UYUOHHBIX MAMEPUATO8.

Kommnozunmonnsie matepuansl. Kiaccudukanusa. TeXHOIOTUHM W3TOTOBIICHUS
uzaemuit merogom OM/I. [IpeccoBanue. Buasl 1 MeTobI peccoBaHus (BaKyyMHOE,
IIEHTPOOCKHOE, pyduHOe, pa3ayBHoe). O00pyI0BaHHE.

Tema 5: Cospemennvie memoowvl nonyuenus Uz0enuti U3 KOMHOZUYUOHHbLLX
mMamepuanos

Mertonpl-Texnonoruss SMC (aBToMaTHuecKoe MOJYyYEHHE KOMITIO3MIIMOHHBIX
matepuanoB), Metogq RTM (ResinTransferMoulding)-ocHoBbIBaeTCs Ha MPOMUTKE
1 (OpMOBaHMHU KOMITO3UTOB 10] AaBieHueM. [lomumepsl. MeTosbl mpeccoBaHusl.

3KCpr31/IH. MCTOBI ITOJTYUCHUA H3I[€JIHﬁ. TexHonoru4yeckue [mapaMCTpkI IIponIccca.

Tema 6: Texnonoeuuweckue npoyeccot OMJ] Ons nonyuenus uzoeauti u3 NOPOUKOBbLX
mamepuanos.

TexXHOJOrMYECKUN MPOLECC MPOU3BOACTBA MOPOILIKOBBIX HU3ACIUNA METOJIOM
OMJl u obnactu ux mnpumeHeHus. CBONCTBa M XapaKTEPUCTHKU TOPOIIKOB
MPUMEHSIEMbIE TIPU PECCOBAHUMU.

Tema 7: Ilopowrxosas memannypaus.

[TopomikoBasg wmetamyprusi. Buabl NOpOMIKOB M HMX CBOWCTBA. MeTOAbI
MOJIyYeHHUs] TOPOIIKOB. MeTOoAbl KOHTPOJISi MOPOIIKOB M M3JEIUM MOJy4YEHHBIE
MOPOIIKOBOM MeTaiutyprueit. O6opynoBanue npumensiemoe npu [TM.

Tema 8 Ilpoyecc ¢popmosanus usoenuui u3 KOMNOSUYUOHHBIX U NOPOULKOBLIX
mamepuanos

Bunbl dopmoBanusi (BUOpO-, MMITyJIbCHOE, B3pPBIBOM, MpPOKATKa, Tropsyee
npeccoBanue). O6opynoBanue. OOIIME 3aKOHOMEPHOCTH MPOIECCOB (POPMOBAHUS
nopoikoB.Onepau ~ MOATOTOBKM — MOPOIIKOB K  ¢dopmoBanut.  OOmue
3aKOHOMEPHOCTH IPOLIeCCOB (POPMOBAHUS MOPOIIKOB (TPEHUE MPHU MPECCOBAHUM,
JIABJICHUE BBITAIIKMBAHUSA, YIIPYToe MOCIEACHCTBIE, MPOYHOCTh MPECCOBOK, Opak
MPU IIPECCOBAHNH )

Tema 9: Ilpoyecc cnexanus usoenuti u3 KOMNOZUYUOHHBIX U NOPOUIKOBHIX
mamepuanos
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Buapl criekanus TOpPOIIKOBBIX MaTepuaioB (TBepaodazHoe, xuakodasHoe).
Bnusinue texHonoruueckux (akTopoB Ha npoiiecc cnekanus. Kontpons u3genuii B
mporecce  crnekaHus.  BwigBinenune  Opaka mocne  criekaHud.  BrusHue
TEXHOJOTHUECKUX (HaKTOpOB Ha mporecc crekanus. KOHTpoIb TOTOBBIX
uznienuii(onpeaenenre GU3NIECKUX, MEXaHUYECKUX CBOMCTB). OxpaHa Tpyla U
OKpyXarolme cpeabl Mpu 00pabOTKM KOMITO3UIIMOHHBIX W MOPOIIKOBBIX
MaTepHuaoB.

3.4 Temaruka CeMMHAPCKUX/MIPAKTHYECKUX U JIA0OOPaTOPHBIX
3aHATUHI
3.4.1.CemuHapckue/mpaKkTH4ecKHe 3aHATHS

l. N3yueHue cocTaBieHHUs TEXHOJOTMYECKOrO MpOLEcca HU3TOTOBICHUS
JieTanel u3 NOPOUIKOB U KOMITO3UIIMOHHBIX MAaTEPUAJIOB.

2. HccnenoBanne mnpolecca KOMIIAKTUPOBAHUS TMOPOIIKOB METOJIOM
MOPOILIKOBOW METaJUTypruu

3. KoHTpoib u3ienuii moy4YeHHbIX METOIO0M MOPOIIKOBON METaJUTypruu

3.4.2.J1abopaTopHbIe 3aHATUA
JlaHHOM TUCUHUITMHON J1aOOpaTOpHbBIE 3aAHATHS HE MPETYCMOTPEHBI.

3.5 TeMmaTuka KypCOBBIX POEKTOB (KYPCOBBIX padoT)
JlaHHOW TUCUMIITIMHON HE MPEIyCMaTPUBACTCA.

4. YuebHO-MeTOoANYecKOe U MHPOPMALIHOHHOE o0ecriedeHue
4.1 HopmaruBHbie 10KyMeHTBI 1 'OCTbI
['OCT 18970-84 O6pabdoTka MeTayuioB faBieHueM. Oneparius KOBKH U
MITAaMIOBKU. TEepMHUHBI U OTIPEICTICHHUS;
['OCT 15830-84 O6padoTka MetamioB gasieHueM. [llltammnbl. TepMunbl u
OTpPEJIETICHHUS;
['OCT P 56813-2015 KoMno3uThI NOJIMMEPHBIE;
['OCT 32794-2014 KoMno3uTsl noJiuMepHbIe. T€PMUHBI U ONIPEACIICHUS;
['OCT 17359-82 TlopomikoBast MeTautyprusi. TepMUHBI U ONIPEICIICHHUS.

4.2 OcHoBHas JuTEpPaTypa
1. KoBka u ropsiuasi mraMioBka :yue0. 11 By30B. -CemenoB E.M. M.: MY,
2011r.I'pudp YMO
2. KoBka u mtamnoBka: B 4 T. : nox pea. E.H. Cemenona - M.
Mammnoctpoenue, 2010
3. llltamnoBka MeTamnyeckux nopomkos. / benakos E.I'., bynatsu I'.B.,
Boponuos A.JI. u ap.; nox pen. E.H. Cemenosa - M.: Mammnoctpoenue, 2010
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4. MarepuanoBe/IeHUE U TEXHOJOTUS KOHCTPYKIIMOHHBIX MaTEPUAJIOB.
VYueonuk mis BI1IO/ mox penakuueir Ap3amacosa B.b., Uepenaxuna A.A./
Apzamacos B.b., Uepenaxun A.A., Ky3uenos B.A., lllnsikoBa A.B. u n1p., M.,
n3narenbcTBO Akanemus, 2007, 447 c.

0) [ononrnumenvnas raumepamypa

1. IIpakTrueckoe NPUMEHEHUE BUHTOBBIX MPECCOB U THIPABIMYECKUX
MOJIOTOB B Tpolieccax ropsiueit mrammnoBku. [lerpos I1.A., Ilepdunos B.I.,
[TerpoB A.H., I[TetpoB M.A.-M.MI'MY «MAMN»2014r.

2. Herpagummonnsie MeToabl 00paboTku maTepuanoB.-Kosmos A.H., Hazapos
1O.®.-M.: U31-Bo MI'OVY, Mocksa 2003r.

3. O6pabotka metamioB B3psiBoM . Kpynun A.B., ConosbeB B.41., [Tonos
['.C.-M:Metamnyprus 1991r.

4. Crnenann3upoBaHHOE Ky3HEUHO-TIpeccoBoe obopyaoBanue. CteneHoB b.A.
-M.: MI'I1Y. 2005t

5. llItamnoBka kpyuennem. Cyouu B.H.,IllecrakoB H.A.,Bnacos A.,-
M:MI'MY. 2009r

6. N3oTepmuueckoe eopMupoBaHrE BEICOKOIIPOYHBIX aHU30TPOITHBIX
metaioB / C.I1. Skosnes, B.H. Uynun, C.C. fxosnes, S.A. Cobones. - M:
Mammmnoctpoenue-1, M3n-so Tynl'Y, 2004.

7. PoTaninoHHas BBITSKKA C YTOHEHUEM CTEHKU OCECUMMETPHUYHBIX JAETaNeH U3
aHU3O0TPOITHBIX TPYOHBIX 3aTOTOBOK Ha CHEIUATU3UPOBAHHOM 000pYAOBaHUH /
C.C. dxosnes, B.1. Tpery6os, C.I1. fAkosnes. M. M3narenscTBoO
«MammnocTtpoenue», 2009t

8. TexHOJOTHs KOHCTPYKITMOHHBIX MaTepuasioB: yueOnuk/ O.C. Komapos,
B.H. Kosanesckuii, A.C. Yayc u ap.; noxa o6mieit penakuueit O.C. Komapoga.

- MH.: HoBoe 3nanue, 2005.

9. [TopomkoBast METAaUTYprusi B MAallIMHOCTPOEHUH. PakoBCKuii
B.C.,Caknunckuii B.B. Mammnoctpoenue; M. 1983

10. TexHoMOTHSI KOHCTPYKIMOHHBIX MaTepuaioB: yueonuk/ O.C. Komapos,
B.H. Kosanesckuii, A.C. Yayc u ap.; noxa oomieit peaakuueit O.C. Komapoga. -
MH.: HoBoe 3nanue, 2005

11. CrokomnoB B.E., Yceimkun I'.C., Mexanuk B.I1. «9nexkrpoobopynoBanue
KY3HEYHO-IPECCOBBIX MamnH» CrpaBoyHuK. M., MammHocTpoeHue, 2 u3aHue,
1981 (He nepenznaBajiocs).

12. Yumukua M.T'., Canmiiep A.C. «O0muii Kypc 35eKTponpuBoia» M.,
OHeprousnar, 6-e uznanue, 1981 (He nepensnaBaioch)

13. Crnenuann3upoBaHHOE Ky3HEUHO-TIpeccoBoe 00opynoBanre. CTEeHOB
B.A.-M.: MI'I1V. 2005t

4.3 DJeKTPOHHBbIE 00pa3oBaTeJbHbIE PECYPChI
[IporpammHoe oOecrieueHHe BKIIOYAET Yy4eOHO-METOJIUYECKHE MaTepHuaibl B

AJIEKTPOHHOM  BHJE.  DJEKTPOHHO-OMOIMOTEYHBIE  CHUCTEMBbl  OHMOIMOTEKHU
YHuUBepcUTEeTa MAIIMHOCTPOEHUSI K OTKPBITHIE PECYPCHI CETU UHTEPHET
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e OBC «JIAHb». Komnekuus «THXEHEPHO-TEXHUUECKUE HAYKN
(http://e.lanbook.com);

e bJ[ momHbIX TekcToB HaoHAIBbHBIX cTaHaapToB (I'OCT, CHull, P/I, PJIC u
np.) «Texakenept» (http://www.kodeks.ru);

e HayuyHas snekTponHas oubnuoreka eLIBRARY.RU (http://elibrary.ru);

e pedepatuBHasT HAYKOMETpUUYECKas dJIEKTPOHHAs 6a3za Scopus KOMIaHUU
Elsevier (http://www.scopus.com);

e pedepaTtuBHas HayKoMeTpUuecKkas 3NiekTpoHHas 6aza WOS komnanuu
THOMSON REUTERS SCIENTIFIC LLC Apxus WOS (rimybuna apxuBa 5 JeT —
¢ 2008 mo 2012 rr., http://apps.webofknowlege.com);

® KHUTHU U NIEPUOUYECKUE U3JIaHUS U3/1aTeNIbCTBA Springer
(http://link.springer.com);

e y4yeOHBIC BUICO(DUIBEMEI TI0 3JICKTPOIPHUBOAM COBPEMEHHBIX Ky3HEUHO-
mramMrnoBoyHbIX MamuH (http:// www.rutube.ru u http://www.youtube.com/,
kimoueBble cioBa:KIIO, anekTponpuBoa, 31€KTPOMOTOPHI);

4.4 JluneH3noHHOe W CBOOOJHO PpACHPOCTPaHsieMOe NPOrPaMMHOE
o0ecrieuenmne
[IporpammHoe obecrieueHre BKIIIOYAET Y4EOHO-METOAMYECKHUE MaTepuaibl B

AJIIEKTPOHHOM BHUJE, JMIUEH3MOHHOE mporpaMMHoe obecneuenue ansi CAD-
MOJIETTUPOBAHUSI.

5. MarepuajibHO-TeXHHYECKOE O0ecleYeHue

Ayautopun u naboparopun kadeapsr «OMJIuAT» AB2508, AB2509, a
takke mnabopatopus «OMJl» AB2102 u A-OMJI. AyauTtopuu OCHAIEHBI,
KOMIIBIOTEPHOU U MPOEKITUOHHON TEXHUKOMU.

OobOopynoBanue u anmaparypa:

JUJISL TPOBEJICHUS MPAKTUYECKUX 3aHATUM OCHAIICHBI KY3HEUHO-IIITaMIIOBOYHBIM
obopynoBanueM (Kpusommmnasiii mpecc Kb-23222 KJ1 2126, K/12128;
I'uapaBnuaeckue npecca JIb 2432 A, J10 63A, IIBE-250, I10-54), u Bceit
HEOOXOIMMON IOKYMCHTAITHEH.

6. MeToanuyeckue peKoMeHIaluu

6.1 MeToauuecKkne peKOMeEHIAIMH JJIsl MPENoAaBaTeJIsl 1Mo
OpraHu3anuu 00y4eHust

Meronuka mpenogaBanus aucuuiuinHbl  «llonyyenue u  0OpaboTka

IMOPOMIKOBBIX )51 KOMIIO3UIITMOHHBIX MaTcpruaIoB» u peain3anus
KOMIICTCHTHOCTHOI'O ITIOAXOJa B M3JIOKCHHUHW W BOCHPUATHUH IIPCAYyCMATPHUBACT
HCIIOJIB30BAHUC CIACAYIOIINX AKTHUBHBIX H HHTCPAKTUBHBIX (bOpM IMPOBCACHUA
I'pyHIioBbIX, HHIWBUYAJIbHbIX, AYJIUTOPHBIX 3aHATUMN B COYCTaHUH C


http://e.lanbook.com/#_blank
http://e.lanbook.com/#_blank
http://www.kodeks.ru/#_blank
http://elibrary.ru/#_blank
http://www.scopus.com/#_blank
http://apps.webofknowlege.com/#_blank
http://apps.webofknowlege.com/#_blank
http://link.springer.com/#_blank
http://www.rutube.ru/
http://www.youtube.com/
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BHEAYIUTOPHOU pabOTOM C L1EIbI0 (POPMUPOBAHUS U Pa3BUTHS PO(HECCHOHAIBHBIX
HABBIKOB 00YYaIOIINXCS.

OcHOBHOE BHUMaHUE NpU U3ydeHU aucuuiuivibl «[lomydenne n oopadboTka
MOPOIIKOBBIX M KOMIIO3HIIMOHHBIX MAaTEpHaJIOB» CIIEAYEeT YAENsATh BHUMAaHHE
U3Y4YEHUIO OCHOBHBIX ITOHATHI B 00JIACTH MOPOLUIKOBOM METaJLTyprHH.

[Tpu u3zyuennu pasnena «lIponeccbn» HEOOXOAMMO MO3HAKOMUTD YUAIIUXCS
C MpolieccaMy KOTOpBIE 3aJI05KEHBI B OCHOBE yCTpoiicTBa npuBoaoB KIIM.

[Tpu n3yuenun paznena «TexHOIOrMM» OCHOBHOE BHUMaHHE HEOOXOIUMO
YAETSATh CYIIECTBYIOIINM TEXHOJIOTHSIM, 00OpYIOBAaHUIO, MaTepualiaM, KOTOpHIC
ucnosb3yrorcs npu OMJI.

Teopernyeckoe HU3y4eHHE OCHOBHBIX BOINPOCOB PAa3/ACIIOB JUCUUILIMHBI
JOJKHO 3aBEpIIAThCA MPAKTUYECKON pabOTOM.

JUis akTUBM3allMM y4eOHOro Ipolecca MpU HM3YyYEHUU JHUCLUIUIMHBI
3(p(EeKTUBHO TNPUMEHEHHE TPE3CHTAlUN [0 pa3jIMYHbIM TeMmaM JEeKUUl u
71ab0paTOpHBIX PaboT.

JInss mpoBeneHHs 3aHATHM 10 JUCIHUIUIMHE MCIOJB3YIOTCS  CpPEelICTBA
o0yueHus:

- yueOHUKHU, HH(pOpMaIIMOHHbIE pecypchl MHTEepHETa;

- CIIpaBOYHBIE MaTE€pPHUAJIbl U HOPMATUBHO-TEXHUUECKAsl TOKYMEHTALU;

- METO/IMYECKUE YKa3aHUs AJIs1 BBIMOJIHEHUS TaOOpaTOPHBIX padoT.

IIpy npoBeneHUN 3aHATHN MO AUCUHUIUIMHE npuMensercs cucrema CIO -
Ims.mospolytech.ru. Ha mnatdopme CJ1O 1o AUCIUIIIINHE MOTYT OBITh pa3MeIeHbI
y4eOHbIE, METOJWYECKHE W WHBbIE MaTepHalibl CIHOCOOCTBYIOIIME OCBOEHUIO
JTUCUUIUIMHBI CTYIEHTOM.

[Ipu mpoBeaeHUM 3aHATHIA TakXke MOTYT ObITh peaiu30BaHbl TaKkue (POPMBI
kak BeOuHapsl (Ha uargopme ZOOM, Webinar, TOJIK), onnaiin TectupoBaHue,
IIPOMEKYTOUYHAs aTTECTAlUs C IPUMEHEHUEM IEKTPOHHBIX CPEACTB.

6.2 MerToguueckue yKazaHus JJ1s1 00y4AKOIIMXCS 110 OCBOCHUIO
AUCHMILTAHBI

CaMocTosTenbHast paboTa SBJISE€TCS OAHUM U3 BUIOB YUEOHBIX 3aHATHH. Llenb
CaMOCTOATENbHON pabdoThl — MPAKTUYECKOE YCBOCHHE CTYACHTaMH BOIPOCOB
aAAUTUBHOTO  IIPOM3BOJICTBA, PACCMAaTpUBAEMBIX B  TNPOLECCE  H3YyUYECHUS
JVCHUTUIAHBI.

AynuTopHasi caMoOCTOsITeNIbHasg paboTa MO AMCLUMILIMHE BBIIOJHAETCS Ha
y4eOHBIX 3aHATUSAX O]l HEMOCPEACTBEHHBIM PYKOBOACTBOM IPEMOJaBaTENs U 1O
€ro 3aJaHuI0.

BueayautopHas camocTosiTesibHass paOOTa BBIIOJHSETCS CTYACHTOM I10
3aJIaHUI0 MperoAaBaTesi, HO 0€3 ero HeMmOCPEeICTBEHHOTO YYacTHs


http://pandia.ru/text/category/laboratornie_raboti/
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3agaum caMoCTOATEIBLHOM PA0OTHI CTY/I€HTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON padoTHI;

- OCBOEHHUE COJICpKAHUS JUCIUIUIHHBL

- yrinyOJieHHue coJiepKaHus U OCO3HAHUE OCHOBHBIX MOHSTUI AUCIUTIIIUHBI;

- WCIOJIb30BaHUE Marepuana, COOpPaHHOTO M TOJYYEeHHOr0 B XOJIe
CaMOCTOSATENbHBIX 3aHATUN LIS b dexTuBHON MOJITOTOBKHU K
nudpepeHInpOBaHHOMY 3a4€Ty WM 9K3aMEHY.

Buabl BHEAYyIMTOPHOI CaMOCTOSITEJILHOM PadoThI:

- CAaMOCTOSITEIbHOE U3YUYEHUE OTAEIBHBIX TEM JNUCIUTLIUHEI;

- MOJITOTOBKA K JICKIIMOHHBIM 3aHATHSIM;

- MOJITOTOBKA K JJaOOPaTOPHBIM paboTaM;

- BBITIOJTHEHUE 33JJaHUH 10 PEIICHUIO TUTUYHBIX 33]1a4 U YIIPAKHEHUIH;

JUis BBINOJNHEHUS JIIOOOTO BHUJA CaMOCTOSITENBHON paboThl HEOOXOAUMO
IIPOWTH CIEAYIOIINE ITAIBL:

- OIpEeJIEICHHE LEIHU CAMOCTOSTENBHON padoThI;

- KOHKpETHU3alKs M03HABATEIbHOW 3a/1a4u;

- BBIOOp aJIEKBaTHOI'O CIIOC00a AEHCTBHS, BELYIIErO K PEMICHUIO 33/1a4H;

- IJJaHUpOBaHWE pabOThl  (CAaMOCTOSITENIBHOM WJIM C  [OMOUIBIO
IperoaaBaTesis) HaJl 3aJJaHUEM;

- OCYILIECTBJICHHE B IIPOLIECCE BBIMOJIHEHUS CaMOCTOSTENBHON pabOThI
CAMOKOHTpPOJS  (IPOMEKYTOYHOIO M  KOHEYHOIO) pEe3yJbTaToB paboThl U
KOPPEKTHUPOBKA BBINOJIHEHUSI PaOOTHI;

- Ipe3eHTalus padoThl.

B3aumopeiictBue mnpenogaBaTtenss €O CTYIEHTaMHd MOXKHO Ppa3leiIuTh Ha
HECKOJIbKO COCTaBJISIOUINX — JICKLIMOHHbBIE, TPAKTHUECKHE U JIA0OPATOPHbIE 3aHATUS
U KOHCynbTHpoBaHue. IlpemomaBarenp JOKEH TOCIEAOBATENIbHO BBIYUTATH
CTyIEHTaM psJ JIEKIHH, B X0/€ KOTOPBIX CIEAYET COCPEAOTOYMTh BHUMAaHHME Ha
KJIIOYEBBIX MOMEHTAaX KOHKPETHOTO TEOpPETHYECKOI0 MaTepuana, a Takke
OpPraHM30BaTh NPOBEACHHUE MPAKTUUECKUX 3aHATHH TakuUM 00pa3oM, YTOOBI
aKTUBU3UPOBATh MBINUICHHE CTYACHTOB, CTHUMYJIUPOBAaTh CaMOCTOSTEIBHOE
U3BJICUEHHE WMH HEOOXOAMMON WHQOpPMAIMM W3 PA3TUYHBIX HCTOYHUKOB,
CpPaBHHUTEJHHBIA aHaIN3 METONOB pEIICHWH, COMOCTaBICHUE TOTYYEHHBIX
pe3yaBTaTOB, (POPMYITUPOBKY M apTyMEHTAILINIO COOCTBEHHBIX B3TIIA0B HA MHOTHE
CIIOPHBIE MPOOIEMBI.

[lepen HavamoM mpenogaBaHus MPENo1aBaTeN0 HEOOX0AUMO:

- U3YYHUTh pab0OvyI0 MPOTrpaMMy, LIETU U 3a/1a4 TUCHUIUINHBI;

- YeTKO MpPEeICTaBIATh cebe, Kakue 3HAHUS, YMEHUS W HAaBBIKH JOJIKECH
IpUOOPECTH CTYIEHT;
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- IO3HAKOMUTCS C BUJaMU y4eOHOI paboThI;
- U3YYUTh COAEPKAHUE PA3AEIOB AUCIUILIUHBI.

6.3. MeToanyeckue peKOMEHIALMHU IS IPenoAaBaTe/Id

B XO0AC JICKOMOHHOT'O 3aHATHSA IIPCIIOAaBaTCIIb JOJI’KCH HAa3BATh TEMY, y‘le6HBIe
BOIIPOCBI, O3HAKOMUTL CTYACHTOB C IICPCUHCM OCHOBHOHM H I[OHOJ'IHHTGJ'ILHOﬁ
JIMTCPATYPLI 11O TCMC 3aHATHUA.

Bo BcTynuTenbHON 4acTH JEKUMHA 00OCHOBATh MECTO U POJIb U3YyYaEMOM TEMBbI
B YUEOHOW JTHUCLMIUIMHE, PACKPBITh €€ MPaKTHYeCKoe 3HaueHue. Ecinu unraercs He
nepBasi JIEKIHs, TO HEOOXOIMMO YBsI3aThb €€ TeMy C NpeAblaylleil, He Hapylias
JIOTUKU M3JI0KEHUsl y4eOHOro marepuana. JIeKuuio ciieyeT HauuHaTh, TOJBKO
4ETKO 0003HAUUB €€ XapaKTep, TEMY U KpPYT T€X BOIPOCOB, KOTOPHIE B €€ X01€ Oy IyT
PacCMOTPEHBI.

B OCHOBHOM 4YacTu JEKUHMH CIEAYEeT PACKPBIBATH COJIEPKAHHE YUEOHBIX
BOIIPOCOB, AKIEHTUPOBaTh BHHMAaHUE CTYJACHTOB HA OCHOBHBIX KaTEropusx,
ABJICHHUSIX U TpOIEccax, OCOOCHHOCTAX UX MPOTEKaHMs. PacKpbIBaTh CYyIIHOCTh U
COJIEp>KaHUE PA3NMYHBIX TOYEK 3PEHHSI M HAYUYHBIX MOAXOJ0B K OOBSCHEHUIO TEX
WIM MHBIX SBJIEHUM U mpoueccoB. CreayeT apryMEeHTHPOBAaHO OOOCHOBATh
COOCTBEHHYIO MO3MIMIO IO CIHOPHBIM TeOpeThdeckuM BompocaMm. IIpuBoguTsh
IpUMEPBL. 3a1aBaTh N0 X014y M3JI0KEHUs JEKIUOHHOIO MaTepraga pUTOPHUYECKUE
BOIPOCHl M CaMOMy JaBaTh Ha HHMX OTBET. JTO CHOCOOCTBYET aKTUBU3ALUU
MBICJIUTEJIHOM IEATEIbHOCTH CTYACHTOB, OBBIIICHNIO NX BHUMAaHUS U HHTEpeca K
Marepualy JEeKUUH, ee€ conaepxkaHuto. IIpenomaBarens IOKEH pPYKOBOIUTH
paboTOl  CTYAEHTOB IO KOHCHEKTUPOBAHUIO  JIEKIIMOHHOTO  MaTepuana,
NOJIYEPKUBATh HEOOXOAUMOCTh OTPAYKEHUSI B KOHCIIEKTAaX OCHOBHBIX IMOJOXKEHUMN
U3y4aeMoil TeMbl, 0CO00 BBIJENSS KaTErOPUMHBIN anmnapar.

B 3akmrounTenbHOM YacTH JIEKIIMH HEOOXOauMO chOopMyIupoBaTh OOIIHE
BBIBOJIBI 110 TEME, PACKPHIBAIOIINE COJIEP)KAHUE BCEX BOMPOCOB, MOCTABJICHHBIX B
nexuuu. OOBSBUTH TUIAH OYEPETHOTO CEMUHAPCKOTO WM JTA0OPATOPHOTO 3aHSTHS,
JaTh KpaTKue PEKOMEHJAIMM I10 TIOJTOTOBKE CTYJACHTOB K CEMHHApPY WIH
nabopaTopHoil pabore. OnpenenuTh MECTO U BpeMsi KOHCYJIBTAIIMHM CTYJICHTaM,
MO’KEJIABIIIUM BBICTYIIUTh HA CEMUHAPE C JOKJIaIaMU B pedepaTaMu 10 aKTyaTbHBIM
BOIIpOCaM 00CYIKJ1aeMOM TEMBI.

[Tocne Kaxaoro JEKIMOHHOTO ¢ MPaKTUYECKOrOo 3aHATHUSA  CieiaTh
COOTBETCTBYIOIYIO 3alUCh B JKypHaJax YyuyeTa [OCEIAaeMOCTH 3aHSATUH
CTYJICHTaMH, BBISICHUTH y CTAPOCT YUCOHBIX TPy MPUIHHBI OTCYTCTBUS CTYACHTOB
Ha 3aHATHUSIX. [[pOBOIUTH IPyIIIOBBIE K MHAUBHIYaJIbHbIE KOHCYJIBTAIIMU CTYICHTOB
M0 BOMPOCaM, BOZHUKAIOUIUM Yy CTYAEHTOB B XOJ€ HUX MOJATOTOBKH K TEKYIIEH U
MIPOMEKYTOUYHOM aTTECTAINH 10 y4eOHOM NUCIUILINHE, PEKOMEHI0BATh B TIOMOIITh
y4eOHbIE U IPyTrie MaTepHalibl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.
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OK3aMeH MO0 JUCHMIUIMHE HpOBOAUTCA B (OpMe YCTHOrO JOKJIaja cC
NOCIEAYIOEH NHANBUAYATbHON OeceoN CO CTyIEHTOM Ha OCHOBE KOHTPOJBHBIX
BONPOCOB. OLIEHKA BBICTABIISIETCS MPENOAABATENIEM U OOBSBIISIETCS MIOCIIE OTBETA.
[IpenonaBaresb NPUHUMAIOIIMNA HK3aMEH JIMYHO HECET OTBETCTBEHHOCTh 32
NPaBUIBHOCTD BBICTABIICHHS OLIEHKH.

7. DoH/1 OLICHOYHBIX CPEACTB

7.1 OueHoYHbIE CPeCTBA

HaumenoBanue [IpencraBnenue
Ne OLICHOYHOTO KpaTkas xapakrepucTuka OleHOYHOTO OI[CHOYHOTO
0oC cpescTBa CpeacTsa cpencra B @OC
OCBOEHUE MPUEMOB pabOTHI C OIICHKOM
COCTOSTHUSI 000pYTOBaHUS, H3YUYCHHUE CXEM,
BEIOOIHCHNE [POBEJICHUE KCTICPUMEHTOB U OIBITOB HA Tems! paGoT.
1 |mpakTHYEeCKHX 00OpyI0BaHWH, CTCH]IaX, OCBOCHUE TIPUEMOB Otuer
pabot pPabOThI C TEXHUYECKON JOKyMEHTAIMEen BBINOJIHEHHBIX paboT
000pyI0BaHuUs, OTJIaJIKa 000pyAOBaHUs (3anuTa
MPaKTHYECKUX padoT);
CobecenoBaHue 110 3aIUTE TPAKTUIYECKUX Pa0OT.
CobeceioBaHMsI MPOBOJSATCS MHANBUIYAJIBHO C
Ka>KJIbIM CTYJIEHTOM Ha OCHOBE MOJATOTOBIEHHOTO
0TUYETa MO BHIMOJHEHHBIM paboTaMm. Oruer
BBITIOJTHEHHBIX
) CobecenoBanne |CobecenoBaHus IPOBOAATCS HHANBHIYAIBHO C pa6or. Bompock! 110
(YO) Ka>KJIbIM CTYJICHTOM Ha OCHOBE U3y4YE€HHOTO H3yHEHHOMY
Mareprana. KoMmrnereHuun cuurarorcst } MaTepuany
OCBOEHHBIMH, €CJIA CTYJICHT J1ajl MOJTHBIN
pa3BEepPHYTHIM OTBET HA 3aJIAHHBIC MY BOITPOCHI.
CpencTBo npoBepKHU 3HaHUH, YMEHUH, KonTpoabHbIe
3 BAYET HAaBBIKOB. MOKET BKJIFOYATh KOMILICKC BOIPOCHI.
(YCTHBIA OIIPOC)  [TeOpETHYECKMX BOIPOCOB, 3a1a4, MpakThieckux |[IIkana oneHuBaHus
BaJaHu. M [IpouEeaypa

7.2. Onucanne OLEHOYHBIX CPEICTB

Kpumepuu oyenku npakmuyeckux paoom:
CryaeHTamMu COCTaBJISIETCS] OTYET MO BHIMOJIHEHHBIM J1a00PaTOPHBIM paboTam
B KOTOPOM JIOJIKHBI OBITh OTPa’KCHBI:

1. TuTynpHBII JUCT
2. llenu u 3a1aum IPaKTUIECKOI/1abopaTOpHOM pabOThHI
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3. TexHomnorus mpoBeAeHUs PadOTHI.

4. Pacuer u mocTpoeHne HEOOXOAMMBIX TpadUKOB MO MPOBEIECHHBIM
pabotam

5. BoiBoa paboThl

(3a4TeHo0): BBHITIOJHEHBI BCE 3aJaHUS MPAKTHUYECKON (J1abOpaTopHOiA)

paboThI, CTYICHT YETKO M 0e3 OmMOOK OTBETHJI HAa BCE BOMPOCHI JabOPaTOPHBIX
pabor.

(He 3a4YTEeHO): CTYJICHT HE BBIMOJIHII WM BBITTOJHUJ HEPABUIHHO 3a/1aHUS
MPAKTHYECKOH (JTaOopaTopHO#) pabOThI;, CTYACHT HE OTBETHII Ha BOTIPOCHI.

Kpumepuii oyenku coauu pegpepama:

- OICHKAa <«3a4YTE€HO0» BBLICTABJIICTCA CTYACHTY, CCJIIM: pPaCKpbITa TCMa
pe(bepaTa, CTYACHT 4YCTKO U 0e3 oImMOOK OTBETHII Ha BCE BOIIPOCHI TCMEI.

- OICHKa «HE€ 3a4YTE€HO0» CTYyACHT HC paCKpbLl TCMBI peq)epaTa, HC
OPUCHTHUPYCTCA B TCMATHKC pe(bepaTa, CTYACHT HC OTBCTHUJ HAa BOIIPOCHI.

7.3. Illkana ouenusanusn:

J171s1 IpOBEPKU TEOPETUUECKUX 3HAHUM U YMEHUN PEKOMEHYETCs IPOBOAUTD
9K3aMEH B YCTHOM (pOpMe C MCTI0Ib30BAHUEM UTOTOBBIX BOIIPOCOB.

®opma npomexyTouHou arrecranuu: 3AYET sauira

[IpomexxyTouHast arrectanus oOydaromuxcsa B GopMe 3K3aMEHA POBOJAUTCS
N0 pe3yJibTaTaM BBIIIOJHEHHS] BCEX BUIOB y4eOHOM paldOThl, MPEAYCMOTPEHHBIX
y4eOHBIM IJIAHOM MO AAaHHOW JAMCLMIUIMHE, NMPU 3TOM YUYHUTHIBAIOTCS PE3yIbTaThl
TEKYILEro KOHTPOJS YCIIEBAEMOCTH B TeueHHE ceMmecTpa. OLEHKa CTElneHH
JOCTHKEHUS]  OOYYalOUMMUCS  IUIAHUPYEMBIX pe3yJIbTaTOB  OOy4YeHUs IO
JUCLMIUIMHE TMPOBOAUTCA IPENOAABATENIEM, BEAYIIUM 3aHATHS  METOJIOM
AKCIIEPTHOM OLICHKHU.

[Io utoraMm npOMEXKYTOYHOM AaTTECTAUMU MO IJUCLUIUIMHE BBICTABIISIETCS

ouenka: SAYTEHO/ HE 3AUYTEHO

HIkanaa
Onucanue
OLICHUBAHUSA

BrimonHensr Bce BHABI Y4eOHOW palOThI, MPETyCMOTPEHHBIE padoueit
IporpamMmMon TUCUMIUIAHBL. CTyJEeHT JTEMOHCTPUPYET COOTBETCTBHE 3HAHUU,
YMEHHH, HaBBIKOB IMPHUBEACHHBIM B TabMUIaX IOKa3aTelel, Olnepupyer
3auTeHo npuoOpeTeHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBBIKAMU, NpPUMEHSET UX B
CUTyalMsIX TOBBIIICHHOW CIOXXHOCTH. Ilpn 3TOM MOTyT OBITH JOMYIIEHBI
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHHUS IPH aHATMTUYECKUX
olepanusx, IEPEHOCe 3HAHUM U YMEHUI Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUH.



зачёта
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He BemonHen onuH uiam 6osiee BUIOB yUeOHOM pabOThI, TPEAYyCMOTPEHHBIX
paboueit mporpammoit aucuuruimabl MJIW cTyneHT JeMOHCTpUpPYeT HEMOJIHOe
COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB MPHUBEICHHBIM B TaOIHMIIAX
He 3auTeHo | mokasarenei, JOMYCKAIOTCS 3HAUNTENIbHBIC OIIMOKH, IPOSIBIISIETCS] OTCYTCTBUE
3HAHUM, YMEHUM, HABBIKOB II0 psLy IIOKa3aTeJIeW, CTYIEHT MCIBITHIBACT
3HAUUTENbHBIE 3aTPYAHECHUS [IPU ONEPUPOBAHUU 3HAHUSMU U YMEHUSMU IPU
UX [epeHOoce Ha HOBbIE CUTYAIIUH.

Bonpocwt 015 noozomoeku k ammecmayuu.

Bormpoc k 3x3ameny

ATMochepHOoe crieKaHne TOPOIIKOBBIX MaTEPUATIOB.

Cnekanue IMOPOMKOBLIX MATCPUAJIOB IO AABJICHUCM.

BoccranoBurenu u 3aIIUTHBIC CPCABI IIPU CIICKAHHUU ITOPOIIKOBBIX PI3I[€HPII>1.

Knaccuduxanus MmetonoB ¢popMoBaHus MOpomkoB. O01me 3aKkOHOMEPHOCTH
nporieccoB (hOpMOBaHUS TTOPOIIKOB

HpOHCCC CHECKaHMS U3JICIUMN U3 IIOPOLIKOB. Buapl criekanusi.

Meramueckue CIiaBbl — OnpeaesieHre, kKiaccudukanus u chepbl IPUMEHEHUS
B OTPACIIAX IPOMBIIUIEHHOCTH.

TexHomorudyeckue MMpCaACibl, IPUMCHACMBIC JIJIA NU3TOTOBJICHUS U3 ITIOJIMMCPOB
I/IBI[CJII/Iﬁ MAaITMHOCTPOCHU .

TCpMOHJ’IaCTI/I‘-IHI)Ie IMOJIMMCPBI U TCXHOJIOTHH U3I'OTOBJICHUA HBILGJ'IHﬁ N3 HHUX.

TepMOpeaKTI/IBHBIC IMOJIMMCPHBI U TCXHOJIOTMHU U3TOTOBJICHUSA I/ISI[GJ'H/Iﬁ U3 HUX.

[Tonydenue uzaenuii METOAOM ITPOKATKU NOPOIIKOB. BUbI, mapamMeTpsl MPOKATKA

Omnpenenenre CBOMCTB MOPOUIKOBBIX U3aenuid. KoHTpob pu3nueckux u
MEXaHUYECKUX CBOMCTB.

H3rorosneHue I/IBI[eJ'II/Iﬁ N3 JUCIICPCHO-YIIPOUYHCHHBIX KOMIIO3MIIMOHHBIX
MaTCpUAJIOB IropA4rUM IIPECCOBAHUCM U I'OPAYNM HU30CTATHYCCKUM ITPCCCOBAHHCM.

HOI[FOTOBK& IMOPOIKOBLIX MAaTCPUAJIOB IAJIA CIICKAHHA.

MeTO)II::I MOJYYCHUA METAJNIMICCKHUX BOJIOKOH.

IIpenmet 1 meToasl OM/I ¥ TEXHOJIOTUN MaTEPHUAJIOB.

Knaccudukanus cBocTB MaTepuaios.

[TonmumepHbie MaTepualbl — onpeseeHne, 0COOCHHOCTH CTPYKTYPhI M CBOMCTB.

OU3NKO-XUMUYECKHIE METO/IbI TIOJTyYCHHSI TIOPOIIKOB. TEeXHOJIOTHH,
000pyI0BaHUE.

KJ’IaCCI/I(l)I/II(aI_II/ISI MCTOZ OB IOJIYUCHHA ITOPOMIIKOB.

HOpOIHKOBaH MCTAJLTyprusi: OIpCACICHUC, OTIIMIUTCIIBHBIC XapaKTCPUCTUKU.
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3amuTHasA cpeaa NpuMeHsiemMasl B TOPOLIKOBOM METAJLTypriuu MpH MPOLEcce
CIICKaHUS.

Cospemennsbie nporeccbl OM/] B 001acTH MOPOIIKOBON METAILTYPIHUU.

[IpeccoBanue u3nenuii METOI0M dJacTUYHOM cpenoit. O0opyoBaHue,
UHCTPYMEHT.

[Tonmumepsl. MeTonbl IpeccoBaHus.

MexaHu4ecKkrue METO/1bl OJTy4YEeHHsI MOPOIIKOB. TEeXHOJIOTHH, 000PYI0BaHHUE.

MeTo/bI NOJTy4YeHUs TOPOILKOB JJIsl UCIIOJIB30BAHUS B TOPOIIKOBOM
METaJTypruu.

BiusHue TEXHOIOTMYECKUX q)aKTOpOB Ha IIponecCC CIICKaHUA
OJHOKOMITOHCHTHBIX CHUCTCM. CnexkaHre MHOTOKOMITIOHECHTHBIX CHCTEM.

OCHOBHBIC TEXHOJIOTUH CIICKaHHUSI IMOPOMKOBLIX MAaTCpHUAJIOB C IPUMCHCHUCM
QJICKTPHUYCCKOI'O TOKA.

3JIGKTpOPIMHYJIBCHO€ CIICKAHHC ITOPOIIKOBBIX MATCPHUAJIOB U H3I[€JIHﬁ N3 HHUX.

>KI/II[KO(1)33HOC cnekaHue. BrisaBieHue 6pa1<a BO BpCM: CIICKAHUA.

TemnepaTypHbIi pexuM crieKaHusi. @aKTOPbI BIUSIONIME HA IPOLIECC CIIEKAHUA.

OO1m1re 3aKOHOMEPHOCTH MTPOIECCOB MPOU3BOJICTBA MMOPOIIKOB ICKTPOIU30M

Mertoabl onpeaeneHus pa3sMepoB YaCTULl U IPaHyJIOMETPHUECKOTO COCTaBa
OpOILIKa

MexaHu3MbI MacCCOIICpCHOCA IIPpH TBepI[O(baSHOM CIICKaHHH. KHaCCI/I(bI/IKaI_II/IH

I'azoBhBIC 3aIIUTHBIC CPCJAbl 1 BOCCTAHOBUTCIIN.






