[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OWO: Makcnmos Anekceit bopMMIHCTEPCTBO HAYKM M BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EJEPALINA

LlomkHocTb: AMpekggp MeBARTRRYE 1P AP BB IO ICAE 1 OMHOE OBPA3OBATEJILHOE YUPEXK/EHUE BBICIIETO OBPA3OBAHHS
[ata nognucanus: 14.08.2026 15:15:17

Vinkansibii nporpavminii nios:  «MIOCKOBCKHUH NOJIMTEXHUYECKUI1 YHUBEPCUTET»
8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHU MOJIUATEX)

[lepenoBasi MHKEHEPHAS IIKOJA TEXHOJOTHYECKOTO JIMJICPCTBA «FDRy

YTBEPXIAIO

llnp
§ /f/«///g /TL.Wryppanze /

«26» Qeaga;m 2026r.

>~

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

OCHOBBI TEXHOJIOTUH 00PA0OTKH aBJIEeHHEM JIJIsl H3TOTOBJIEHUS
U3/1eJIMi U3 MeTAJLJIOB, KOMIIO3UIIMOHHBIX M MOPOIIKOBBIX
MaTepuaJoB

Hanpagnenue noarotoBku
27.03.05 UuHoBaTHUKA

po UL TOATOTOBKH
ATUTUBHBIE TEXHOJIOTHH

KBanudukanus (cTenenp) BEITYCKHUKA
bakanasp
®opma 00yueHus
oYHAas

Mocksa, 2026 .



Pazpa6orunk(u):

Houent xkadenper «OMIuAT» K.T.H. ;1:,% /I1.A. 'neBarien/
i’y

CorsnacoBaHo:

Otzaen opraHu3anyy U ynpaBiIeHUs

Y4eOHBIM MPOLIECCOM /1.T. Xammnamosa/

PykoBonuTenb 06pazoBaTenbHON IPOrpaMMBbI ;/
L

K.T.H, JTOLIEHT /J1.A. I'neBareB/



No O~ WNE

Conep:xkanue

Lenu, 3a1a4n U MJIAHUPYEMBIE PE3yJbTaThl 00yUEHHUS 110 AUCHUILIUHE ........... 4
MecTo TUCHUIUTMHBI B CTPYKTYPE 00pa30BaTEIbHOU IPOTPAMMEBI ........cevveenne.. 5
CTpyKTypa U CONEPIKAHUE AUCIIUTIITITHBL ....vcevveerteesieessreenraeneesieessnesnneeseenneesneenes 6
Y4ebHO-MeTOAMIeCKOe U HHHOPMAITUOHHOE OOCCTICUCHUEC ... .vvevveeevveeeveenenes 9
MaTepranbHO-TEXHUUYECKOE OOCCHIEUCHHME ........vverreeernreesnreessreesneeessneesnneenneens 11
METOIUUECKIE PEKOMEHIALIMM. ... veenveeseeessressseasseesseessnesnsesnneesseessesssesssneenseenes 12

DOH/T OLICHOUHBIX CPEIICTB +vveuvvvressrreessssresssssenssssseessssseesssssssssnssessssessssssesssnssees 15



4

1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThI 00yUeHUsl 10 JUCHUIIIHHE

[ensimu ocBOeHUS AMCUUIIIMHBI «OCHOBBI TEXHOJIOIMH OOpaOOTKH /1aBICHUEM
JUISL U3TOTOBJICHUS U3JIEJUN U3 METAJUIOB, KOMIIO3UIIMOHHBIX U IOPOIIKOBBIX MaTEPH-
aJIOB» SIBJISIETCSI (POPMUPOBAHUE CUCTEMBI 3HAHUN, YMEHUI U HaBBIKOB B 00J1acTH 00-
pabOTKHU AABJIEHUEM C UCIOJB30BAaHUEM MAaTEPUAIIOB PAa3JIMYHBIX CBOMCTB, IPUMEHSsIE-
MBIX JUJISl IPOU3BOJCTBA BBICOKOKAYECTBEHHBIX M3/JEIUI PA3JIMYHOIO HA3HAYCHUS: B
METaJUTypruy, MallMHOCTPOEHUH, TPUOOPOCTPOCHUH U JIEKTPOHUKE, FOBEIUPHOM U
MEIUIMHCKOM MPOU3BOJICTBAX, & TAKXKE IPU IOCTPOCHUH KOMOMHUPOBAHHBIX MTPOLIEC-
COB 00pa0OTKHM B MHAUBUYAIbBHOM MPOU3BOJICTBE U MPOU3BOICTBE MAJIBIMU CEPUSAMH.
W3ydeHne Kypca CoCOOCTBYET PACIIMPEHUI0 HAYYHOIO Kpyrosopa B 00JacTH
TEXHOJOTHYECKHUX HayK, AaeT TOT MUHUMYM (yHIaMEHTAIbHBIX 3HAHUH, Ha 0a3e Ko-
TOPBIX OyIyIIMH CIEHUATUCT CMOXKET CAMOCTOSITENIbHO OBJIAJEBaTh BCEM HOBBIM, C
YeM eMy NMPUJETCS CTOJKHYThCA B MPO(ECCUOHANBHON AeATEIbHOCTH.
OOyuenue no aucuuIuiMHE «OCHOBBI TEXHOJIOTUN OOpPaOOTKHU JaBIICHUEM IS

HN3TOTOBJICHUA PI3II€JIHﬁ N3 MCTAJJIOB, KOMITIO3UITHOHHBIX U IIOPOIIKOBBIX MaTCPHAJIOB)
HaIIpaBJICHO HaA ¢)OpMI/IpOBaHI/I€ y 06yqa101u14xc;1 CIcaAyromux KOMHGTCHHHﬁ:

Ko u HaumeHnoBanue komne- | UHAUKATOPBI TOCTHKEHUSI KOMIIETEH MU
TeHUM
OIIK-6. CiocobeH 000CHOBBI- HOIIK-6.1 Crioco6eH npeaniaratb TEXHHUECKHUE PEIICHUS

BaTh IIPUHATHC TCXHHUYCCKOI'O [IPY CO3/1aHUM MHHOBALMOHHOM U HAYKOEMKOM MPOAYKLIUHU C
pelieHus npu pa3paboTke UHHO-

BallMOHHOI'O IIPOCKTA, BBI6I/IpaTL
TCXHUYCCKHUEC CPCACTBA U TCXHO-

JIOTUH, B TOM YHCJIE C yYETOM
skonormyecknx nociencrenii ux | VIOIIK-6.2 Beibupaer TexHHYECKHE CPEACTBA M TEXHOJIOTHH

IPUMEHEHHS Ipu pa3paboTKe MHHOBALIMOHHOTO MPOEKTA P CO3/1aHUU
HayKOEMKOH ITPOTYKLIHH;
NOIIK-6.3 CriocoGeH NpuHATh TEXHUYECKOE PELIEHUE Ha

Y4ETOM TpeOOBaHMIA Ka4eCcTBa, CTOMMOCTH, CPOKOB HCIIOJI-
HEHMSI, KOHKYPEHTOCIIOCOOHOCTH, a TAKXKE IKOJIOTUICCKOM
0e301IacHOCTH;

OCHOBC KOMIIJICKCHOT'O MUCCJICAOBAHWA MHHOBAIITMOHHOI'O
IMMPOCKTa WJIN UACHU, B TOM HYUCIIC C IPUMCHCHHUEM UHCTPY-
MCHTOB U ME€TOOB TCOPHUU PCHICHUS I/I306pCTaTeJ'ILCKI/IX 3a-
Jad.

[TK-2. Cnocoben k mpoektupo- | UIIK-2.1 3HaeT 0cOOGEHHOCTH alTUTUBHBIX TEXHOJIOTUH TIO
BaHUIO MOJIENU HECIIOKHOTO M3- | CPAaBHEHHIO C TPAJAUIIMOHHBIMU METOaMH opMOooOpa3oBa-
JCIHs, U3rOTaBIUBAEMOr0 METO- | HUSI HECJIOXKHBIX M3IETHi

JIaMH JUTITHBHBIX TEXHOIOTHH | UTTK-2.2 CriocoOeH MCIoNb30BaTh CUCTEMBI aBTOMATU3HPO-
BaHHOTO JIJISl IOJTOTOBKH MPOU3BOICTBA HECIOKHBIX U3/1€-
JUI METOaMHU aJINTUBHOTO MPOU3BOCTBA.

NIIK-2.3 CriocoGeH BrIOUpATh METAIITHYECKHE, KepaMuye-
CKHE U MOJMMEPHBIE MAaTEPUAIbI ISl U3TOTOBJIEHUS HECTI0XK-
HBIX U3/EJIMA METOAaMu aJIIUTUBHBIX TPOU3BOJICTB.
NIIK-2.4 CriocoOeH UCToNbh30BaTh CUCTEMBI aBTOMATH3UPO-
BAHHOI'O pacyeTa U KOMIbIOTEPHOTO MOACIUPOBAHUS JIJIsI
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OITMCaHUs (1)I/IBI/I‘I€CKI/IX ﬂBHeHHﬁ, IMPOUCXOAAINNX B TEXHOJIO-
THYCCKUX IMpPOonecCax U3roToBJICHUA HCCIOXKHBIX I/IB,Z[G.HI/Iﬁ
MCTOAaMHU aAAUTUBHOI'O IMTPOU3BOJACTBA.

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIl IPOrpaMMbl

Jucnuruimaa otHocuTes K aucnuiumae (b1.2.8), dopmupyeMoit yqacTHUKaMu
oOpa3zoBaTenpHbIX OTHOIIEHUH O5oka b1.2 «/luctummmnel (Mmoxynu) Yacts, popmu-
pyemasi yHaCTHUKaMH 00pa30BaTEIbHbIX OTHOLIECHUI

Huctumiraa «OCHOBBI TEXHOJIOTMM 00pa0OTKU JAaBJIEHUEM ISl U3TOTOBJICHUS
U3JIEIUI U3 METAJUIOB, KOMIIO3UIIMOHHBIX U IOPOIIKOBBIX MATEPUAJIOB» B3aHUMOCBSI-
3aHA JIOTMYECKU M COJEP>KATEIBHO-METOAMYECKH CO CIEAYIOIMMH AUCLUIUIMHAMU
OOII:

B obsazamenvhou uacmu:

— OCHOBBI MaTE€pUAIIOBEICHUS METAJUIOB, TUIACTMACC U KOMITO3ULIMOHHBIX MaTe-
pHanoBs;
— OCHOBBI MaTe€pUaIOBEICHNA MOPOLIKOBBIX MATEPUAJIOB,;
— OCHOBBI IPOEKTUPOBAHUS (PYHKIIMOHATIBHBIX MAaTEPUAJIOB B aJJUTUBHOM IPO-
U3BO/JICTBE;
— Texnonorus nepepabOTKU ¥ PELUKIMHIA TOJIMMEPHBIX MATEPUAIIOB.
Yacmw, hopmupyemasn yuacmuukamu oopazo8amenbHbix OMHOUEHUL.

— OO6opynoBanue il aJIUTUBHOTO MPOU3BOJICTBA, PEMOHT M TEXHHUYECKOE 00-
CITy)KHBaHUE;
— OCHOBBI TEXHOJIOTHH CBAPKH U3JICIIUNA M3 METAIVIOB ¥ KOMIIO3UIIMOHHBIX MaTe-
pHUaoB;
— OCHOBBI TEXHOJIOTHH JIUThS ISl U3TOTOBIICHUS U3STIUN U3 METAIJIOB M KOMIIO-
3WIIMOHHBIX MAaTEpPUaJIOB.
B anexmusnwvie oucyuniunax:

— OCHOBBI KOMITBIOTEPHOTO MapaMeTpudeckoro nHxuHupunra (2D/3D)/ OcHoBbl
KOMITbIOTEpHOTO MozieninpoBanus (2D/3D)

— 3D-MopenupoBaHue M3IEIHN W OCHOBBI MMOATOTOBKU JaHHBIX A 3D-meuatwn/
OcnoBbI ToaroToBKH 3D-Monenent mia 3D-neuartu.

3. CTpykTypa U cofep:KaHue IUCUUIIIMHBI

OO6mast Tpy10eMKOCTh AUCHUIUIMHBI cocTaBisger 3,0 3aueTHbIx(€) eauHUI(bl)
(108 vacos).

3.1 Buabl y4eOHOI padoThl U TPYA0EMKOCTH

3.1.1.0unas popma oOyueHus



. KonunuyectBo
u/n Buj yuyeoHoii padoThl 4aCOB CemecTpbl

AyIUTOpPHBIE 3aHSATHUS 108 7

B Tom uucre: -

Jlexuu 36 7

CeMmuHapcKue/IPaKTUYECKUE 3aHATHS HeT -

JlaGopaTopHbIe 3aHATUS 18 7

CamocrosiTenbHast padoTa o4 7

KypcoBoii npoext HeT -
IIpoMeskyTOYHAS aTTECTALIUS

3avet/aud.3a4eT/FK3aMEH IK3aMeH 7

Hroro 7

3.2 TemaTu4yecKUil MJIaH U3yYeHUS TUCHUNINHBI
(o popmam oOydeHUs)
3.2.2. Ounas ¢opma 0Oy4deHusI.

Pa3geanl/TeMbl
JTACHUILINHBI

TpyroeMkocTsb, yac

AynuTopHas padora

Bcero
Jlexnuu

CemuHapckue/
MPAKTUYECKUE

BaHSATHS
[IpakTrueckas

JlaboparopHbie
[OJIrOTOBKA

BaHATUA

pa6ora

Tema 1. BBenenune. OcHoBbI 00padoTKN
AaBJIEHHEM

oo |(CaMocToATeIbHAS

Tema 2. TepMoMexaHUYECKHH PeKUM
IJIACTHYECKOl 00padoTKH MeTAJLJIOB

(e}

Tema 3. TexHo10rn4ecKue Npouecchl
OM/I noist mostyyeHus1 U3AeJ M u3
METAJIJIOB H CILJIABOB.

oo

Tema 4. CnenuaJjibHbIe POLECCHI
OM/.

Tema 5. TexHosiornueckne Npouecchbl
OM/I nst moJry4eHus1 U31eJIni u3
KOMIIO3MIIMOHHBIX MATEPHAJIOB.

Tema 6. TexHo0rn4ecKue NpoUecchl
OM/I st mostyyeHUst U3AeJMi u3
NOPOIIKOBBIX MATEPHAJIOB

Tema 7. CoBpeMeHHbI€ TEXHOJIOTHMH
OM/I u o6opynoBaHue.

JlaGopatopHoe 3ansaTHe Nel.
H3y4yenue Ky3He4HO-

IITAMIIOBOYHOT0 000PY/10BAHUS.




9 | JIabopaTopHoe 3ansaTHE Ne2. 6
Hccaenosanue ¢popMon3MeHeHH
00pa31oB NpPHU 0CAJKe HA
THAPABJIHYECKUX Npeccax.

10 | JlabopaTopHoe 3ansitue Ne3. 6
HccaenoBanme npouecca
KOMNAKTHPOBAHUS MOPOIIKOB
METO/IOM NMOPONIKOBOI MeTAJLTypIrum.

36 18 54

3.3 Coaep:kaHue IMCUUNIMHBI

JlucuumuiHa BKITIFOYAET B c€0s1 CIEYyIOUIUE pa3eIibl.

Tema 1. Bgeoenue

Cnioco6s1 00paboTKH METaITOB aBiieHneM. KoMIieke onepanuii, BIMOTHAEMBIX
B 3arOTOBUTENIBHBIX, OCHOBHBIX W OTJIEJIOUHBIX 1I€XaX MPU U3TOTOBJICHUU JETaJNCH U
MOKOBOK. KpaTkue cBeleHMs W3 HMCTOPUM PA3BUTHS Ky3HEUHO-IITAMIIOBOYHOTO
npou3BojicTBa. COBpPEMEHHOE COCTOSHHUE M OCHOBHBIE HAIIPABIICHHS PAa3BUTHS
KY3HEYHO-IIITAMIIOBOYHOTO ITPOU3BOJICTBA. 3a/1a4 MMOBBIIIEHHUS] TOYHOCTH 3arOTOBOK.
XapakTepucTuKka TEXHOJOoruYeckux mnporeccoB OMJ] mpu pa3iuyHbIX BHUIAX
MpUMEHsIEMbIX MaTepuanoB. Llenu ocymiecTBIeHN TEXHOIOTMYECKUX MTPOLIECCOB MIPHU
oOpaboTke MeTayuioB  AaBieHueM. OOmme  Kpurepun nOpu  pa3paboTke
TEXHOJIOTUYECKHUX MPOIIECCOB- CKOPOCTEH epopMalinu, TeMIIepaTypHOro HHTEpBaa,
OTPAaHUYCHHUM, CBSI3aHHBIX C TIPOYHOCTHIO OOOPYJIOBAHUS M MPUMEHSIEMbBIM
MaTepuasioM, OCHOBBI TEOPUHU pa3pylICHUs IpU 00padboTKe.
Tema 2: Tepmomexanuueckuii pexcum niacmuieckou 06pabomku Memaios.

TepMoMexaHWYECKH  PEKUM  TUIACTUYECKOW  OOpaOOTKM  METalJIOB.
[lnacTUYHOCT, MaTepUaloB KaK COCTOSHHE, 3aBHCSIIEe OT YCIOBUM 00pabOTKU
TEeMIIepaTypbl, CKOPOCTH U CXEMBbI HAIIPSKEHHOTO U J1€POPMUPOBAHHOTO COCTOSIHHI.
Texnonornueckas  AehOpMHPYEMOCTh  METaUIOB.  3MeHeHHe  CTPYKTYpHI,
bU3MYEeCKUX U MEXaHMYECKUX CBOWCTB Marepuasa Mpu IUIaCTUYECKOn AedopMaIini.
Kpurepuun ontumanbHbIx creneHed naedopmaruu  npu oOpabOTKe  CcTajei.
TepmomexaHnyeckuii pexxuM 00paboTKu cTaseil u craBoB. Tepmuueckas oOpaboTka
3arOTOBOK B TPOIECCe KOBKM IITAMIIOBKU (MPOMEXKYTOUYHBIC OXJIAXKJICHMUS,
MPOMEXKYTOUHBIE OTXKUTU) U TIOCJIE TJIACTUYECKOW 00paboTku. BiusHue KOBKU U
IITAMIIOBKM Ha Makpo- U MHUKPOCTPYKTYpPy MeTajla, MEXaHWYeCKHUEe CBOWCTBA
mraMinyeMblx  u3Aenuii.  OcoOeHHOCTH moJiyropsueid  oOpabOTKH  METaJlJIOB
nasienreM. O6macTs mpuMeneHusi. O0opy0BaHueE.
Tema 3: Texnonocuuecxue npoyeccot OM]] Ona nonyuenus uzoenut u3z Memaiios u

CN1a808.

Buner metammoB u crutaBoB. Kiaccudukanmsi. 3aroTOBUTEILHOE MPOU3BOJICTBO

nepea ocHoBHBIME onieparsiMu OM/1. OcnoBnbie Bunbsl OM/J] 1 o60opynoBanue.
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OcHoBHbI€ onepanuu KoBkH. CriocoObl ropsiueit 00beMHOil mtaMnoBKu. OTKpbITas
U 3aKkppITas mramnoska. [IpoekTupoBanue nokoBku. CriocoObl nosy4eHus (pacoHHON
3arotoBkH. OO6Opy0BaHME Il TOpsYel 0ObEMHOM IITaAMIIOBKH.

XononHasg oO0beMHas wmTamnoBka. OCHOBHBIE oOmepaluu- OTOOPTOBKA, pasjaya,
o0xuM. ['nbka. O0opynoBaHue.

JIucToBas mITaMIIOBKAa: OCHOBHBIE ONIEpaliviu U 000pyAoBaHue. Pa3nenurensHele u
(dopMousMeHstole onepanuu. Pacuer ycunus Ha pas3ieIUTENbHBIX ONEpALUAX:
BBIpYyOKa, pe3Ka Ha THJIbOTHHHBIX HOXKHULIAX.

[IpeccoBanue. Buasl mnpeccoBanusi. llpeccoBanwe ¢ mpsMbiIM U OOpaTHBIM
UCTEYEHUEM, C TIOJYYEHHEM CIUIONIHBIX M TOJIBIX 3aroToBOK. COBMENIEHHOE
npeccoBanue. O0OpyaOBaHUE.

Tema 4: Cneyuanvusie npoyeccor OMJ].

Bri6op BapmanTa TexHosormueckoro mporecca OMJI. OcHOBHBIE ATambl
pa3pabOTKH TEXHOJIOTMYECKOr0 MPOIECCa B 3aBUCUMOCTHU OT €AMHUIBI TPOU3BOCTBA.
Cneunanbnbie mpoueccsl OMJ] (ropsyas JucTOBas IITaMIIOBKA, BaKyyMHas
¢opMOBKa, IITAMIOBKa C KpydeHHEM, c(epolIBHKHAs IUTAMIIOBKAa, POTAlMOHHAs
BBITSDKKA, IITAMIIOBKA Ha OBICTPOXOJHBIX MOJIOTAaX, IITammnoBka ((opMOBKa)
3JIACTUYHOM Cpesiod, COBMEUICHHBIE MPOLIECCH] JIUThsI-IITaMIOBKH).O00pyi0BaHuE U

WX KJ1acCU(pUKAIUs U YCTPOUCTBO.
Tema 5: Texuonocuueckue npoyeccot OMJ 0na noayuenus uzoeauil U3
KOMHNO3UYUOHHBIX MAMEPUATIOB.

Komnosumnmonnsie Martepuansl. Knaccudukanus. TexHOTOTMHM HM3rOTOBIECHUS
n3aenuit Mmetogqom OMJI.

[TpeccoBanue. Bunpl m Metoabl mnpeccoBaHMs. (BaKyyMHOE, LEHTPOOEKHOE,
pydHoe, pasnyBHoe). O6opynoBanue. CoBpeMeHHbIC MeTOJbI-TexHomorus SMC
(aBTOMaTHUYECKOE TOJIyYeHHE KOMIO3UITMOHHBIX MatepuaioB), Merton RTM (Resin
Transfer Moulding)-ocHoBEIBaeTCs Ha MPONMUTKE ¥ (OPMOBAHUM KOMIIO3UTOB I0]T
nasienreM. [lomumepsl. Meroasl mpeccoBaHus. ODKCTpy3us. MeTObl MOITy4YEHHS

m3aenui. TeXHOIOornyecKue nmapamMeTpsl rmpouecca.
Tema 6: Texuonocuueckue npoyeccot OMJ[ Ons nonyuerus uzoenuti u3 NOPOULKOBbIX
Mamepuaos.

Buasl nopomkoB u ux cBorcta. [lopomkosas metamryprus. TeXHOIOrMYECKHI
MPOIECC TPOU3BOJICTBA MOPOIIKOBBIX u3zenuid metonoM OMJI u oGnactu ux
npumeHenusi. OOopyaoBanue npumensemoe npu IIM. CnocoObsl moydeHHs
MOPOIIKOB.

Tema 7: Cospemennvie mexnonocuu OMJ[ u obopyodosanue.

Oco0eHHOCTH U30TEPMUYECKOM IITAMIIOBKH U IITAMIIOBKH METAJJIOB B COCTOSTHUU
CBEPXIUIACTUYHOCTH, 3JEKTPO-UMITYJIbCHAsI, MAarHUTO-UMITyJIbCHAsl IITaMIIOBKa
(¢popmoBka), mrammoBka B3psiBOM. O0OpyIOBaHHE.

Texnonoruu g 00pabOTKU rpaHyIUPOBAHHBIX U MOPOLIKOBBIX MaTepHaIOB.

Hamucanue 3CCE (pedepart). Pedeparsl BRITIONHSIOTCS CTYJEHTaMU 1O TeMa-

THUKaM MPEJOCTABICHHBIM MPEToaBaTesieM, I0MyCKaeTCs BEIOOP TeMbl pedepara 1o
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teme Oynymeit BKP mo cornmacoBanuto ¢ mpemnojaBaTeieM YUTAIOMUM JTaHHYIO JTUC-
nUIUIMHy. Pedepat BbINOIHIETCS OJJHUM CTYJIEHTOM WJIM KOJJIEKTUBOM aBTOPOB (CTY-
JICHTOB), SIBJISIOLIMXCS yYaCTHUKAMU OJIHOM MPOoeKTHOM komaH/bl. [1o pedepaty cry-
JeHT (Tpymmna CTYJEHTOB) MOJIrOTABIMBAIOT MIPE3EHTAIINIO U JOKJIAJl, KOTOPHIN 3aciy-
IIMBAETCS CTyJACHTAaMU PYIIbI, U OTBEUAIOT HA BOZHUKIIIKE BOIPOCHI.
3.4 TemaTuka ceMHUHAPCKUX/TIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHH
3.4.1.CemuHapckue/mpakTu4ecKue 3aHsITUS
JIaHHOW TUCHUIUIMHON NMPAKTUYECKHUE 3aHATUS HE ITPENYCMOTPEHBI.
3.4.2.J1abopaTopHble 3aHATHS
Jlabopamopnoe 3anamue Nel. VI3yueHne Ky3HEUHO-IIITAMIIOBOYHOTO 000pY10Ba-
Hus. (IIpunnun gefictBus u cTpykTypHas cxema npecca KJ12328). (Koncrpykuus u
KMHEMAaTHKa KPUBOIIMITHO-KOJIEHHOTO yekaHo4uHoro npecca K8336) (Ilpunmun aei-
CTBHUSI TUIpaBiInueckux npeccon 250-2000tc).
Jlabopamopnoe 3anamue No2. ViccnenoBanve (GOpMOU3MEHEHUs 00pa3loB MpHU
OCaJIKe Ha TUAPABINYECKHX ITpeccax.
Jlabopamopnoe 3anamue Ne3. ViccnenoBanue npouecca KOMIIAKTUPOBAHUSA MO-
POIIIKOB METOJIOM MOPOIIKOBOW METaLTypIrUu.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KypPCOBBIX padoT)
JlaHHOM TUCHIUIUTUHON KypCOBOM MPOEKT (paboTa) HE MPETyCMOTPEHBI.

4, YuebHO-MeTOAMYECKOEe U HHPOPMALIHOHHOE o0ecriedeHue
4.1 HopmaruBHble 10KyMeHTHI U 'OCThbI
['OCT 18970-84 O6paboTka MeTa/oB faBieHrueM. Onepanusi KOBKU U IITAMIIOBKH.

TepMuHBI 1 OnIpeACIICHUS;

I'OCT 15830-84 O6paboTka meTtamioB aapienueM. [lItammnel. TepMunsl u onpenene-
HUS,

['OCT P 56813-2015 KoMmo3uThl OJIMMEPHBIE;

['OCT 32794-2014 Komno3uTsl mouMepHbie. TepMUHBI U OTIpeieIICHNS],

I'OCT 17359-82 TlopomikoBast MeTautyprusi. TepMUHBI U OIIPEICIICHHUS.

4.2 OcHoBHas JuTepaTypa

1. KoBka u ropsiuas mrammnoBka :yue0. 11 By30B. -CemenoB E.1. M.: MT'IY,
201 1r.I'pudp YMO

2. KoBka u mrtammnoBka: B 4 1. : nox pea. E.H. Cemenona - M.:
Mammnoctpoenue, 2010

3. llITamnoBka Meramnueckux nopowkos. / benkos E.I'., Bynatsan I'.B.,
Boponuos A.JI. u ap.; nox pexa. E.H. Cemenosa - M.: Mammnoctpoenue, 2010

4. MaTepuasoBe/IeHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepraioB. Y YeOHUK
s BITIO/ mon penaknueit Ap3amacosa B.b., Uepenaxuna A.A./ Ap3amacos B.b.,
Uepenaxun A.A., Ky3nenos B.A., [IlnsikoBa A.B. u ap., M., u3narenbcTBo
Axanemus, 2007, 2010 r.r., 447 c.
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0) lononnumenvnas rumepamypa

1. IIpakTH4YeCKOE MPUMEHEHUE BUHTOBBIX MIPECCOB U TUAPABINYECKUX MOJIOTOB B
nporieccax ropsiueit mrammnoBku. Ilerpos I1.A., [lepdunos B.U., Ilerpos A.H.,
[TerpoB M. A.-M.MI'MY «MAMI»2014r.

2. Herpaagunmonnsie meToibl 00paboTku Matepuainos.-Kosmos A.H., Hazapos
10.®.-M.: U3n-Bo MI'OVY, Mocksa 2003r.

3. O6paboTtka metamioB B3peiBoM . Kpynun A.B., Conosbes B.41., [Tonos I'.C.-
M:Meramnyprus 1991r.

4. Cnenuann3upoBaHHOE Ky3HEYHO-TIpeccoBoe o0opymnoBanne. CteneHoB b.A. -
M.: MT'I1Y. 20051

5. ltamnoska kpyuenuem. Cyouu B.H.,lllectakoB H.A.,Bnacos A.,-M:MI'Y.
2009r

6. 3orepmuueckoe AepopMUPOBAHUE BEICOKOTIPOUHBIX aHU30TPOITHBIX
metaoB / C.I1. Skoenes, B.H. Uynun, C.C. fxosnes, A.A. Coboes. - M:
Mammnoctpoenue-1, M3n-so Tynl'Y, 2004.

7. PoTtanimoHHas BBITSKKA C YTOHEHUEM CTEHKU OCECUMMETPHUYHBIX JAETaNeH U3
AHU30TPOITHBIX TPYOHBIX 3aTOTOBOK Ha crienuain3upoBanHoMm obopynosanuu / C.C.
SAxosnes, B.U. Tpery6os, C.I1. SIkoBneB. M. U3aaTenbcTBO « MamHOCTPOCHUEY,
2009r

8. TexHon0THsI KOHCTPYKIIMOHHBIX MaTepuaioB: yueOnuk/ O.C. Komapos, B.H.
Koanesckuii, A.C. Yayc u nip.; noxa obuieit pegakmueit O.C. Komapona. - MH.:
Hosoe 3nanue, 2005.

9. I[TopomikoBas Metaiutyprusi B MaminHoctpoeHuu. Pakockuit B.C.,CaknuHckuii
B.B. Mammunoctpoenune; M. 1983

10. TexHonorust KOHCTPYKITMOHHBIX MaTepuanoB: yueonuk/ O.C. Komapos, B.H.
Kosanesckuii, A.C. Hayc u np.; nox obmeit penaxiueit O.C. Komaposa. - MH.:
HoBoe 3nanue, 2005

4.3 DJeKTpoOHHBbIe 00pa3oBaTebHbIE PeCYpPChI
DneKTpOHHBIN 00pa30BaTeNbHBIN pecypc co3/1aH B MOCKOBCKOM YHUBEPCUTETE
https://online.mospolytech.ru/course/view.php?id=1803

4.4  JluneH3uoHHOE M CBOOOJHO pPacIpoCTpaHsieMoe NMPorpaMMHoe obec-
nevyeHue
[IporpammHuoe oOecrieueHre BKI0YaeT yueOHO-METOINYECKUE MAaTEPUAIIBI B DJICK-
TPOHHOM BH/I€, JIMIICH3MOHHOE MporpamMHoe ooecrieuenue 11 CAD-MoaenupoBaHus
U ynpasieHus 3J[-Moenbio pu MOATOTOBKE MPAKTUUECKOTO 3a1aHUsI.
4.5 CoBpeMeHHbIe podeccHOHANbHBIE 0a3bl JAHHBIX U HH(POPMALIMOH-

HbIE CHpaBO‘IHLIe CUCTEMBI
http://www.rp-lab.ru/



https://online.mospolytech.ru/course/view.php?id=1803
http://www.rp-lab.ru/
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http://www.rp-center.com/
http://3dtoday.ru/wiki/
http://vk.com/club87329516
http://3d-expo.ru
http://www.metal-am.com/

NuTepHeT-pecypchl BKIIOYAIOT Y4EOHO-METOAMUYECKUE MAaTEPUANIbl B DJIEKTPOHHOM
BHJIE, IPEJCTABICHHBIC HA caiiTe MocnonTexa B paszaene:
- «bubnmoTeka. IIEKTPOHHBIE PECYPCHD)
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
- «bubnmoTexa. DIeKTPOHHO-OUOIMOTEUHBIE CUCTEMBD)
http://lib.mospolytech.ru/lib/ebs
- ObC «JTAHDb». Komnekmus «H)XEHEPHO-TEXHUUECKUE HaYKN»
(http://e.lanbook.com);
- B/ monHbIX TekcToB HanuoHaNbHBIX cTanaapToB (I'OCT, CHull, P, PIIC u np.)
«Texakcnepr» (http://www.kodeks.ru);
- Hay4Has nekTponHas ouoimoreka eLIBRARY.RU (http://elibrary.ru);
- OBC «YHuBepcuTeTckas oubnmuoreka onnaita (Www.biblioclub.ru);
- OBC «ZNANIUM.COM» (www.znanium.com);
- OBC «IOPAUT» (www.biblio-online.ru).

5. MarepunanbHO-TeXHHYECKOe o0ecrieyeHue

Aynuropust u naboparopuu Ilepe1oBoil UHKEHEPHON IKOJIbI TEXHOJIOTHYECKOTO
munepctBa «FDR», maGoparopuss OOpaboTku MaTepuaioB AaBICHUEM, OCHAIICHbI
IITAaMIOBOYHBIM, 3aTrOTOBUTEIBLHBIM U UCIBITATEIbHBIM 000pyAOBaHUEM, Ja0OpaTOp-
HOM M SKCHEPUMEHTAIBHOW OCHACTKOM, KOHTPOJIbHO-U3MEPUTEIbHBIMUA NPUOOPAMH,
KOMITHIOTEPHON U MPOEKTOPHON TEXHUKOM, COBPEMEHHBIM MPOTPAMMHBIM obecreye-
HUEM, CTEHJIaMU U HaIVISAHBIMU MTocoOusiMu. VX mprMeHeHune mo3BoJIsieT BECTH MOJ-
HOLIGHHBIM y4eOHbII mpouecc, IpOBOIUTH J1a0OpaTOPHbIE 3aHATHSA, a TAKXKE 3aHU-
MaTbCsl C yYaCTHEM CTYJEHTOB KOMIBIOTEPHBIM MOJIEIMPOBAHUEM MPOIIECCOB 0OBEM-
HOU IITaMIOBKH, ONBITHO-KOHCTPYKTOPCKUMH pabOTaMH, MPUBHUBAS OO0YYaIOIIUMCS
HAaBBIKM K CaMOCTOATEJIBHOW HAYyYHO-HUCCIIEAOBATENBCKON NESITENBHOCTU. BhImosmHe-
HUE€ MPAKTUYECKUX 3aHATHN MPEAINOJaracT UCIOIb30BaTh CIEHHAIIM3UPOBAHHBIEC Ja-
Ooparopuu NpeanpUsITUA U OpraHu3aluil, UMEIOILUEe COBPEMEHHOE 000pYyJ0BaHHE U
OIIBIT IPOBEICHUS UCTIBITAHUM.

6. MeTtoanueckue peKOMeHIANNHU
6.1 Meroauyeckue peKOMeHIANUHN VISl MPENoaABATEIsl 10 OPraHu3a-
MU 00y4YeHus
Metoauka mnpenojaBaHus IUCHMIUIMHBI M peaau3aiis KOMIIETEHTHOCTHOTO

noaxoaa B U3JIOKCHUU U BOCIIPUATHHA IIPEAYCMATPUBACT UCIIOJIB30BAHUE CICAYIOMIUX


http://www.rp-center.com/
http://3dtoday.ru/wiki/
http://vk.com/club87329516
http://3d-expo.ru/
http://www.metal-am.com/
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://lib.mospolytech.ru/lib/ebs
http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
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AKTUBHBIX U HIHTEPAKTUBHBIX (DOPM MPOBEACHUSI TPYNIIOBIX, UHANBUAYAIbHbIX, Ay A1~
TOPHBIX 3aHIATUNA B COUYETAaHUM C BHEAYJUTOPHOU pabOTOH C 1enbio (OPMUPOBAHUS U
pa3BUTHA NTPO(HECCUOHATBHBIX HABBIKOB 00YYAIOIIHUXCSI.

OCHOBHOE BHHUMAaHME IIPU U3YYECHUH AUCLUIUIMHBI CIEAYET YACISITh BHUMAHUE
W3YYEHUIO OCHOBHBIX MTOHATUH B 00J1acTH 00pa0OTKH MAaTepUasoB JaBJICHUEM IIPU UC-
M0JIb30BAaHUU PA3IMYHBIX MATEPUATIOB.

B3anmoneiictBue mpenoaaBareniss CO CTYJCHTAMH MOKHO pPa3leiauTh Ha He-
CKOJIBKO COCTaBJISIOIIUX — JIEKIMOHHBIEC, MPAKTUYECKUE 3aHATUS U KOHCYJIbTUPOBA-
Hue. [Ipenonasarens TOHKEH NOCIEAOBATEIBHO BBIYNTATh CTYACHTAM Psijl JICKIUH, B
X0/1€ KOTOPBIX CIEAYET COCPENOTOYUTh BHUMAHUE HA KIIFOUEBBIX MOMEHTaX KOHKPET-
HOT'O TEOPETUYECKOI0 MaTeprasa, a TakKe OpraHu30BaTh IPOBEICHNE MPAKTHYECKUX
3aHATHI TaKUM 00pa30M, YTOOBI aKTUBU3UPOBATH MBILIJIEHUE CTYACHTOB, CTUMYJIUPO-
BaTh CAMOCTOSITEIbBHOE U3BJIEYEHUE UMU HEOOXOIMMON MH(POPMALIMK U3 Pa3InYHBIX
VMCTOYHHUKOB, CPABHUTEIBHBIA aHAIN3 METOAOB PEIICHUN, COMOCTABICHUE MOIYy4YEH-
HBIX PE3yJIbTaTOB, (POPMYIUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISIIOB HA MHO-
T'H€ CIIOPHBIE POOIEMBI.

[lepen HavanoM mpenojaBaHUs NPENOIaBaTEN0 HEOOX0AUMO:

- U3Y4UTh paboUyI0 POrpaMMy, LEIN U 3a/1a4M TUCIUIUINHBI,

- YETKO MPEACTABIIATH ce0e, KaKue 3HaHUs, YMEHHS U HaBBIKU JIOJDKEH MPHOO-
PECTH CTYIEHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOU paboThI;

- U3YYUTh COJICPKAHUE PA3AEIOB JUCHUIUINHBIL.

B xoJ1e NTeKIIMOHHOT0 3aHATHS MPEIoiaBaTeib 10JKEH Ha3BaTh TEMY, yueOHbIE
BOIIPOCHI, 03HAKOMUTB CTYJIEHTOB C IIEPEYHEM OCHOBHOMW U JOTIOJHUTEIBHON JIMTEpa-
TYpBbI IO TEME 3aHATHS.

Bo BcTynuTensHOM 4acTH JEKIIMKA 000CHOBATh MECTO M POJIb U3Yy4aeMOM TEMbI
B y4e€OHOW TUCUUIUIMHE, PACKPBITh €€ MpaKTH4eckoe 3HaueHue. Eciu yuraercs He
nepBas JICKIUs1, TO HEOOXOIMMO YBSA3aTh €€ TEMY C MPEAbIAYILIEH, HE HapyIlIasi JOTUKH
U3JI0KEHHS y4eOHOro Martepuana. JIEeKIHIo cienyeT HauMHaTh, TOJIbKO YETKO 0003Ha-
4UB €€ XapakTep, TEMY U KPYT T€X BOIIPOCOB, KOTOPHIE B €€ X0€ OYIyT paCCMOTPEHBI.

B ocHOBHO YacTu JEKIIUU CIEIYeT pacKpbIBaTh CO/EpKaHNEe yUeOHBIX BOIPO-
COB, aKLIEHTUPOBATh BHUMAHUE CTYJIEHTOB Ha OCHOBHBIX KaTErOPUSX, IBJICHUAX U ITPO-
1eccax, 0COOEHHOCTSIX UX MPOTEeKaHMsl. PacKpbIBaTh CYIIHOCTh U COACPKAHHE Pa3Iny-
HBIX TOYEK 3PEHHS U HAYYHBIX MOAXOAOB K OOBSICHEHUIO TE€X WM WHBIX SBJICHUU U
npotieccoB. Cienyer apryMeHTUPOBaHO 000CHOBATH COOCTBEHHYIO MO3ZUIIUIO 110 CTIOP-
HBIM T€OpEeTHYECKUM BonpocaM. [IpuBoauTe npumepsl. 3aaBaTh MO X0y U3JI0KEHUS
JIEKIIMOHHOTO MaTepuaia pUTOPUUYECKUE BOITPOCH K CAMOMY JJaBaTh HA HUX OTBET. JTO
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CHOCOOCTBYET aKTUBU3ALMU MBICIUTEIBHON NEATEIbHOCTH CTYACHTOB, MOBBIIICHUIO
YX BHUMAaHMS U MHTEpECa K MaTepHally JeKIUHU, ee cojiepkanuto. [Ipenonasarens 10:1-
KEH PYKOBOAUTH PaOOTOMN CTYACHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepH-
aya, moAYepKUBaTh HEOOXOJUMOCTh OTPAKEHHS B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUHN
U3y4aeMoil TeMbI, 0CO00 BBIIENSAS KATETOPHUU.

B 3axmounTtenbHON 4acTu JIEKIMH HE00X0IuMO cHOpMyIUpOBaTh OOIIME BbI-
BOJbI [10 TEME, PACKPBIBAIOILIKE COAEPKaHNE BCEX BOIPOCOB, IOCTABICHHBIX B JIEKIIMH.
OOBSIBUTH TIJIaH OYEPETHOTO CEMUHAPCKOTO MJIH JTA0OPATOPHOTO 3aHATHUS, 1aTh KpaT-
KHE PEKOMEHAAIMH MO MOATOTOBKE CTYJEHTOB K CEMUHApy WM JabopaTopHOM pa-
oore. OnpenenuTs MECTO U BpeMsI KOHCYJIbTAIIMK CTYJEHTaM, MOKEJIaBIIUM BBICTY-
MUTh HA CEMUHApE ¢ JOKJIaJIaMU U pedepaTaMu Mo aKTyaIbHbIM BOITPOCaM 00Cyxaae-
MOU TEMBI.

Llenp nmpakTHYECKHUX 3aHATUN - 00ECIIEYUTh KOHTPOJIb YCBOEHHUS y4eOHOr0 Ma-
Tepuaya CTyJEHTaMH, PacIIUPEHUE U YIIIyOJIeHHE 3HAaHUM, TOJIyYeHHbIX MU HA JIEK-
IUSX U B XOJI€ CaMOCTOSITENbHOW padoThl. [loBbiieHne 3 PEKTUBHOCTH MpaKTUYE-
CKUX 3aHATUN IOCTUTaeTCs MOCPEACTBOM CO3/IaHUSI TBOPUECKONM 0OCTaHOBKH, pacIo-
Jararouei CTy/IeHTOB K BbICKa3bIBAaHUIO COOCTBEHHBIX B3IVISIOB U CYXACHUM MO 00-
CYX/a€MbIM BOIIPOCAM, JKEJIaHHUIO Y CTYI€HTOB OPa00TaTh y JOCKU IPU PELICHUH 3a-
nad.

[Tocne kaxa0ro JEKIMOHHOTO, MPAKTUYECKOT0 3aHATUS CIENIaTh COOTBETCTBRY-
IOLIYIO 3aIMCh B )KypHAJIAX y4yeTa IMOCEUIaeMOCTH 3aHITHI CTyI€HTaMH, BBISICHUTD Yy
CTapOCT YUYEOHBIX TPYII MPUYUHBI OTCYTCTBUS CTYJICGHTOB Ha 3aHATHUsIX. [IpoBOIUTH
IPYIIOBBIE U UHAUBUIYaIbHbIE KOHCYJIBTALMUA CTYJACHTOB MO BOIPOCAaM, BOZHUKAIO-
IIUM Yy CTYJICHTOB B XOJI€ MX TOATOTOBKH K TEKYILIEW U MPOMEKYTOUHOU aTTEeCTalNU
1o y4eOHOM TUCHUIUIMHE, PEKOMEHI0BaTh B IOMOIb Y4€OHbIE U JPYTUe MaTepHUabl,
a TAK)Ke CIPABOYHYIO JINTEPATYPY.

DK3aMeH WM 3a4€T MO0 AUCIUIUIMHE MPOBOJIUTCA B (POPME YCTHOIO JOKIAJIa C
NOCJIEYIONIEN MHIUBUAYaTbHOU Oeceol CO CTyIEHTOM Ha OCHOBE KOHTPOJIbHBIX BO-
npocoB. O1leHKa BBICTABIIAETCS MpEnoiaBaTesieM U 00bsBsieTcs nocie orseta. [pe-
1oAaBaTellb MPUHUMAIOIINI 3a4€T WM YK3aMEH JINYHO HECET OTBETCTBEHHOCTH 3a Ipa-
BWJIBHOCTH BBICTaBJICHUSI OLICHKHU.

[Ipy npoBeneHUM 3aHATHI MO JUCHMIUIMHE NpuMeHsierca cuctema CJO -
Ims.mospolytech.ru. Ha mmarpopme CJIO mo guctumniamHe MOTYT OBITh pa3MeIieHbI
y4eOHbIE, METOJUYECKNE U MHBIE MaTepuaibl CIOCOOCTBYIOLIME OCBOCHHUIO AMCIIH-
TUTMHBI CTYI€HTOM.
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[Ipu mpoBeeHNM 3aHATHI TaKKE€ MOTYT OBITh PeaIM30BaHbI TaKue (POPMBI Kak
BeOuHaps! (Ha atdopme ZOOM, Webinar, TOJIK), onnaitn TectupoBanue, mpome-
KYTOYHAs aTTECTAIHUS C TPUMEHEHHUEM DIIEKTPOHHBIX CPEJICTB.

6.2 Meroauveckue yKkazaHus AJisi 00y4alIuXcsi 10 OCBOEHUIO U CIU-
IIMHBI

CamocTtosaTenbHast paboTa SBISETCS OAHUM U3 BUAOB yueOHBIX 3aHATU. [lenb
CaMOCTOSITENIbHOM pabOThI — MPAKTUYECKOE YCBOCHHUE CTYACHTAMU BOIIPOCOB aJINTHB-
HOTO MPOU3BOJICTBA, PACCMATPUBAEMBIX B IIPOLIECCE U3YyUCHUS AUCIIUTIIINHBIL.

AyauTopHas caMOCTOsATEIbHAs paboTa Mo AUCHUILUIMHE BBITOJHACTCS Ha yueo-
HBIX 3aHATHUSAX 0] HEMOCPEICTBEHHBIM PYKOBOJICTBOM IIpeNoiaBaTelisi U 1O ero 3aja-
HUIO.

BueayauropHas camocTosiTenbHasi paboTa BBIIOJHSAETCS CTYJIEHTOM IO 3aja-
HUIO MpenojaBaresi, Ho 6e3 ero HemoCPECTBEHHOTO Y4acTHs

3aga4yu caMOCTOATEIbHOM Pa0OTHI CTYACHTA!

- Pa3BUTHE HABBIKOB CAMOCTOATENIbHON y4eOHOM padOThI;

- OCBOEHUE COJIEP>KaHUS TUCLMIINHBI;

- yri1yOJieHHne CoJlepKaHus U OCO3HAHUE OCHOBHBIX MOHATUHN AUCLHUILINHBI;

- UCNOJb30BaHUE MaTepuaia, COOPaHHOTO U MOJTYYEHHOI'O B XOJ€ CaMOCTOS-
TENbHBIX 3aHATUN U1 3 (HEKTUBHON MOArOTOBKU K AUPPEPEHINPOBAHHOMY 3a4YETY
VI 3K3aMEHY.

Buabl BHeayITMTOPHOM CaMOCTOSATEIbHOM padoThI:

- CaMOCTOSITENIbHOE M3YYEHUE OTJEIbHBIX TEM JUCIUIUINHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K JJA0OpAaTOPHBIM paboTam;

- BBINIOJTHEHHE 3a/1aHUH TI0 PELICHUIO TUIMYHBIX 33]a4 U yIIPaKHEHUH;

J171s1 BBITOJTHEHUS JTF000T0 BHJIa CAMOCTOSITEIIFHON pab0Thl HECOOXOAMMO ITPONTH
CIICAYIOIINE ATAIbI:

- OTIpeIeNICHUE T[N CaMOCTOSATEILHON padOTHI;

- KOHKPETH3aIl1s TO3HABATEIIbHON 3a/1a4H;

- BBIOOp aJICKBAaTHOTO CITOco0a JIEHCTBUS, BEIYIIETO K PEIICHUIO 3aa4H,

- IJTAaHUPOBAHKE PA0OTHI (CAMOCTOSTEILHON MJIM C IIOMOIIBIO MPEIIOaBaTEeIIs )
HaJ 3aJjaHHEM;

- OCYIIIECTBJIEHNE B TPOIIECCE BBITIOJHEHUS CaMOCTOSITEIHHOU PaboOThI caMo-
KOHTPOJIsI (MPOMEXYTOYHOTO M KOHEUHOTO) PE3yIhTaTOB PaOdOThI U KOPPEKTUPOBKA
BBITIOJIHEHUS Pa0OThI;

- Ipe3eHTalNsl padOTHI.
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1. DoH/1 OLICHOYHBIX CPeICTB
7.1 OueHouHbIe CpeACTBA
B nporiecce 00ydeHus UCTIOIB3YIOTCS CISAYIOIIUE OIIEHOYHBIE (POPMBI CAMOCTO-

ATENbHON PabOThl CTYJEHTOB, OLICHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS yCIeBaeMo-
CTH Y IPOMEKYTOUYHBIX aTTECTAIIMIA:

— N0020MO6KA U 8bINOJHEHUE TAOOPAMOPHBIX pabom, Ux 3aujuma.

— Tecmuposanue 6 cucmeme JIMC

—  Dx3ameH.
OLieHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJISI YCIEBAEMOCTH BKJIIOUAIOT KOHTPOJIb-

Hbie Bonpocsl U TECTUPOBAHUE.
[IpomexxyTouHas aTTecTanus (3K3aMeH) NPOBOAMUTCS B CPOKH, YCTAHOBIICHHbIE
YTBEPKJICHHBIM PACIHCAHUEM 3a4ETHO-3K3aMEHALIMOHHOM CECCHH.
J1o naThl IpOBEIEHUS TPOMEKYTOUHOM aTTECTAIIMHU CTYACHT JOJIKEH BBIIOJIHUTh
BCE pabOThI, IPEAYCMOTPEHHBIE HACTOALIEH pabodell MporpaMMoi TUCHUILIMHBI.
[lepeuens 00sA3aTeNbHBIX PA0OT U (pOpMa OTYETHOCTH O HUM IIPEJICTABICHbI B

Tabnuie
No Bunpsi pa-
oC GOTEL @®opMa OTYETHOCTH U TEKYLIETO KOHTPOJIS
TlaGonato OrneHka ciocoOHOCTU CTyAeHTa TPUMEHHUTH TTOJIyYeHHbBIE pa-
1 | Here 2605; HEE 3HAHMS JIJIsl POBEICHUS aHAJIN3a, OIbITA, SKCIIEPUMEHTA
(IEIP) Y BBIMIOJIHEHHUS TOCHEAYIOIIUX PACUYETOB, & TAKXKE COCTaBIIEC-
HUSI BHIBOJIOB
[IpoyKT caMmoCTOATENBHOM PabOTHI CTYAEHTA, IPEACTABIISIO-
5 TECT Uil co00i KpaTKUil OMPOC TMOJYyYEHHBIX PE3YJIbTaTOB U3Y-
YEHHOI'0 Marepuala Mo JUCUUILUIMHE. TecT mMpoXOAuT B CH-
creme JIMC, coctout n3 20 BOpocoB.
OK3AMEH |CpenctBo npoBepKH 3HaHHI, YMEHUH, HABBIKOB. MOKET BKIIIO-
3 (ycTHbIi 4aTh KOMILIEKC TEOPETUUECKUX BOIIPOCOB, 33/1a4, TPaKTH4e-
ompoc) CKHX 3aJaHuM.

*Ecnu He BBINOJIHEH OJUH WK 00Jiee BUI0B yUeOHOH paOOThl, yKa3aHHBIX B
Tabulile, MPenoiaBaTellb UMEET MPABO BbICTABUThH HEYIOBIETBOPUTEIIbHYIO OIICHKY
WM HE IOMYCTUTh K MPOMEXYTOYHOM aTTeCTallUU.

7.2. Kpumepuu ouyenku nabopamopHulx paoom:
CryneHTaMu COCTaBJISIETCSI OTYET MO BBIMOJHEHHBIM paboTaM B KOTOPOM
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JOJIXKHBI OBITH OTPAKCHBI:

1. TUuTynBHBIN JUCT
2. llenu u 3amaun 1a60paTOPHOM pabOTHI
3. Metoauka mpoBeIcHUS pacyeTOB U IKCIIEPUMEHTA,;
4, PacueT W TIOCTpOEHHE HEOOXOIUMBIX TpapuKOB IO MPOBEACHHBIM
IKCIIEPUMEHTaM
5. BriBoa paboTsl
(3a4TeHO0): BBIMIOJIHEHBI BCE 3aJaHUS MPAKTUUIECKO (11abopaTopHOil) paboThl,

CTYACHT YETKO U 0€3 OIMOO0K OTBETHII Ha BCE BOMPOCHI JIAOOPATOPHBIX PadoT.
(He 3a4TEeHO0): CTYACHT HE BBINOJHWI WM BBIMNOJHUI HEMPABWIBHO 3a/IaHUS

MpaKkTUYECKOH (J1abopaTopHO) pabOThI; CTYICHT HE OTBETUJI HA BOTIPOCHI.

Jlabopamopnoe 3anamue Nel. VI3yueHne Ky3HEUHO-IIITAMIIOBOYHOTO 000pY/10Ba-
Hus. (I[Ipunmun peiictBust u ctpykrypHas cxema npecca KJ12328). (Konctpykuus u
KMHEMaTHKa KPUBOIIUITHO-KOJIEHHOTO YyekaHouHoro npecca K8336) (I[Ipunnun aeii-
CTBUS ruapaBiInyeckux npeccos 250-2000tc).

Jlabopamopnoe 3anamue No2. ViccnenoBanve (GopMOU3MEHEHUsI 00pa3loB MpHU
OCaJIKe Ha TUAPABINYECKHX ITpeccax.

Jlabopamopnoe 3anamue Ne3. ViccnenoBanue npouecca KOMIIAKTUPOBAHUSA MO-
POIIKOB METOJIOM MOPOIIKOBON METAJUTYypPIrUH.

®opMa MPOMEKYTOYHOM ATTECTANUM: IK3AMEH.

[IpomexxyTouHas arTecTanus oOydaromuxcsa B GopMe sK3aMeHa MPOBOAUTCS 110
pe3yabTaTaM BBITIOJTHEHUS BCEX BUAOB yUeOHOM pabOThI, MPEAyCMOTPEHHBIX YUEOHBIM
IJIAaHOM 1O IaHHOW JUCHUILIMHE (MOMYIIO), IPH 3TOM YUUTHIBAIOTCS PE3yJIbTaThl Te-
KYIIEro KOHTPOJIsl yCIIEBAEMOCTH B TeueHue cemectpa. O1eHKa CTENEeHN JOCTHKEHUS
OOYYaIOIIMMUCS TIJIAHUPYEMBIX PE3yJbTaTOB OOyUYEHHUS MO JUCIUIUIMHE (MOIYJIIO)
MPOBOAUTCS MPENOIaBaTeeM, BEAYIUM 3aHATUA IO JUCUUILUIUHE (MOIYJIII0) METOJOM
AKCHEPTHOM OLEHKHU. [To uToram nmpoMeKyTO4HOM arTecTaluu Mo AUCHUIUIMHE (MO-
JyJII0) BBICTABIISIETCA OLEHKA «OTIUYHOY», «XOPOLIOY», «YAOBIETBOPUTEIBHO» WIH
«HEYIOBJIETBOPUTEIBHOY.

K mpomexxyTouHol arTecTauu J0myCKarTCsA TOJBKO CTYACHTBI, BHITTOJIHUBIITUE
BCE€ BUbI yU€OHO pabOThI, MPEyCMOTPEHHBIE padodei mporpaMmMoii o AUCLUILINHE
(IpOLLIU MPOMEKYTOUHBI KOHTPOJIb (BBIITOJIHEHUE MPAKTUYECKOTO 3a1aHus ), BHIIOJ-
HUJIM ¥ 3alUTHIN JTJaOOpaTOpHbIC paOOThHI).
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[Ixaga oneHNBAHUA

Onucanune

OTJIu4HO

BrlnonHeHsl Bce BUIbI yueOHOM paboOThI, MPEayCMOTPEH-
Hble y4eOHBIM T1aHOM. CTYJIEHT I€MOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHH, OTlepupyeT NMPUOOPETEHHBIMU 3HA-
HUSMH, YMCHUSIMHU, HABBIKAMU, IPUMEHSET X B CUTYaIHIX
MOBBIIIIEHHON CJIOKHOCTHU, HE HCIBITHIBACT 3aTPYIHECHUI
MPU aHAJTUTUYECKUX OMNEpalnusax, IEPEHOCE 3HAHUI U yMe-
HUN HA HOBBIE, HECTAHJAPTHHIC CUTYAIINH.

Xopomo

BrimmotHeHB! BCce BUIBI y4eOHOUM pabOTHI, MPEeTyCMOTPEH-
Hble y4eOHBIM T1aHOM. CTYJEHT JIE€MOHCTPUPYET YacTUY-
HOE COOTBETCTBHE 3HAHWM, YMEHUM, ONEPUPYET MpHOOpe-
TEHHBIMU 3HAHUSIMU, YMEHUSIMU, HABBIKAMHU, IIPUMEHSIET UX
B CUTYAaIMsAX IOBBILICHHON CIOXHOCTHU. [Ipu 3TOM MOTYT
OBITH JOMYIICHbl HE3HAUYUTEIbHBIE ONUIMOKH, HETOUYHOCTH,
3aTPYIHEHUS] NIPU AHAUIUTHYECKUX ONEpalMsiX, NEPEHOCE
3HAHWM U YMEHHUI HA HOBBIC, HECTAHAAPTHBIE CUTYAIUU.

VY noBieTBOpU-
TEIBHO

BrimonHeHsl Bce BHIBI yueOHOM pabOTHI, MpeayCMOTPEH-
HbIE Y4eOHBIM M1aHOM. CTYAEHT IEMOHCTPUPYET HETIOJIHOE
COOTBETCTBHE 3HAHMI, YMEHUH, OMYCKAIOTCS 3HAYUTEIb-
HbIE OIIUOKH, MPOSBIISIETCS OTCYTCTBUE 3HAHUMW, YMEHUH,
HABBIKOB T10 sy MOKA3aTeIen, CTYJCHT UCIIBITHIBACT 3HA-
YUTEJIbHBIC 3aTPYAHCHUS MTPU ONEPUPOBAHUMN 3HAHUSIMU U
YMEHHUSAMHU ITPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH.

Heynosnersopu-
TEIBHO

He BoimosnHeH oguH win Oosiee BUAOB y4eOHOW paboTHI,
MIPEAYCMOTPEHHBIX y4eOHBIM TuTaHOM. CTYACHT JEeMOH-
CTPUPYET MOJIHOE OTCYTCTBUE UJIU HEIOCTATOUYHOE COOTBET-
CTBUME 3HAHWUM, YMEHHWM, JOMYCKAKOTCS 3HAYUTEIIbHBIE
OIIMOKH, TIPOSIBISETCS] OTCYTCTBUE 3HAHUM, YMEHUHN, HABbI-
KOB I10 PsiAy MTOKa3aTesel, CTyICHT HE MOXKET ONepUPOBaTh
3HAHUSMH U YMEHUSIMU NIPU UX MEPEHOCE Ha HOBBIE CUTYa-
LU H.
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IlepeyeHb KOHTPOJIBHBIX BONIPOCOB K IK3aAMEHY

BONPOCHI

Paznenka ucxonHpIX MaTepuasioB U IpUMEHsseMoe 000py10BaHuUE.

OcCHOBHBIE TEXHOJIOTUH (HUUKO-XUMHUYECKON 00paboTKu MaTepuaiioB. [Ipe-
UMYIIIECTBA U HEJIOCTATKHU.

OCHOBHBIC TEXHOJIOTHH CIICKaHMS ITOPOUIKOBBIX MATCPHAJIOB C IIPUMCHC-
HHCM JJICKTPUICCKOT'O TOKA.

Knaccudukanus cBOMCTB MaTepHaioB.

CrpykTypa U CBOMCTBAa METAJUIOB U METAJUIMYECKHUX CILJIABOB.

Cranu 1j1d 00bEMHOM HITAMIIOBKH.

L[BGTHI)IC MCTAJJIbI U CIIJIaBBI AJIA 00BEMHOM IITAMIIOBKH.

[IITamMnoBka Ha TOPSTYEIITAMIOBOYHBIX aBTOMATax.

©| X N o g &

MeTtaninueckue CIUIaBbl - ONpeeeHue, Kiiaccupukanus u cepbl npume-
HEHHUA B OTPACIIAX IPOMBIIIEHHOCTH.

-HOJ'II/IMCpHBIe MaTcpualibl - OIIPCACICHHUC, 0COOECHHOCTH CTPYKTYPBI H

CBOWCTB.

11.

TepMOpeaKTI/IBHBIe IMOJIMMCPBI U TCXHOJIOTMHM HM3TOTOBJICHUA I/ISI[CJ'II/Iﬁ u3
HHX.

12.

CtpyKTypa OTJIMBKU U3 METAJUIMYECKOTO CIJIaBa.

13.

OCHOBHBIC TEXHOJIOTHH 06pa6OTKI/I MAaTCpUuaJIOB JABJICHHUCM.

14.

HOpOHIKOBaH MCTAJLUTyprusia: OIIPCACICHUC, OTIUYHUTCIBHBIC XapaKTCPH-
CTHKHU.

15.

N3rorosnenue nznenui metonamu 3D nedatu u3 qucnepcHO-yIpOYHEHHBIX
KOMIIO3ULIMOHHBIX MaTE€pUAJIOB.

16.

MexaHnuecKUe UCIBITaHUS HCXOAHbIX MCTAJIJIOB.

17.

OHCHKa Ka4CCTBA UCXOOHBIX 3arOTOBOK I10J IITAMIIOBKY.

18.

CrocoObl yMeHblIeHNs Ae(pOPMUPYIOLIEH CUITIbI B Pa3eUTENbHbBIX ONepa-
LHUSIX.

19.

OHpeIIGJ'IeHI/Ie OIITUMAJIBHOI'O PACKPOA HCXOAHOI'O MaTCpHrala.

20.

Hanpsixenno-neopMupoBaHHOE COCTOSIHUE B OTIEPAIUAX BbIIaBIMBUHHUS.

21.

BrITsbKKA CIUTONMIHBIX MAJIHHIAPUYECKUX JETAICH.

22.

BrITsKKa MOJIBIX AeTalieH.

23.

PackaTtka moKOBOK.

24,

Pa3zgaua, 00KHUM.

25.

HpOI[OJ'II)HaSI BaJIbIIOBKAa HCXOOHBIX 3arOTOBOK.

26.

HOHCpG‘IHO-KJ’II/IHOBaH BaJIbIIOBKA HCXOOHBIX 3arOTOBOK.

27.

N3roroBneHue WeCTePEH C 3yObsIMHU.



http://examen.od.ua/strateg/page54.html
http://examen.od.ua/strateg/page42.html
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28.

[IpaBka u kanOpoBKa.

29.

[IITamMIioBKa MOKOBOK KJIAIIaHOB.

30.

N3oTepmMuueckas TaMIoBKa.

31.

ATMoOC(epHOe CcTieKaHHEe MOPOIIKOBBIX MaTEPHAIIOB.

32.

Criexanme IMOPOMKOBLIX MATCPHUAJIOB IO 1aBJICHUCM.

33.

Haunecenue q)YHKIII/IOHaJ'IBHI)IX HOKpI)ITI/Iﬁ XUMHUYCCKHUM OCaAXKIACHUCM
(CVD).

34.

[ToaroroBka MOPOIIKOBBIX MaTEPUAJIOB JJIsl MU3TOTOBJICHUS U3JIECIIUA METO-
namu 3D neuatn.

35.

W3roroBieHne W3AEIUN W3 THUCIEPCHO-YIPOYHEHHBIX KOMIIO3UIIMOHHBIX
MaTepUaJIOB TOPAYUM IIPECCOBAHUEM U TOPSAYUM U30CTATHUYECKUM IIPECCO-
BaHUEM.

36.

BHGKTPOHMHYHBCHOG CIICKaHHC ITOPOMIKOBBIX MATCPHUAJIOB U I/I3IICJII/II71 u3
HUX.

37.

[Tpenmet n metonsl OM/] 1 TEXHOJIOTUY MATEPUATIOB.

38.

DU3UKO-MEXaHUIECKUE MCTOObI HCCJICIOBAHMS CBOICTB MaTCpUAIOB.

39.

OHGpaI_[I/IH KOBKH- OCaJiKa, BbICAaJKa, IIPOIIUBKaA OTBCpCTHﬁ.

40.

Oco0OEHHOCTH IITaMIIOBKH ITOKOBOK B OTKPBITBIX U 3aKPbITHIX IITAMIIAX.

41.

DJeMeHTapHas pacueTHas 3ar0TOBKA.

42.

CioxkHast pacueTHasi 3aroToBKa.

43.

TexHomoru4yeckue mpcaciibl, IPUMCHACMBIC OJIA U3TOTOBJICHUA U3 IIOJIMMC-
POB HSILGJ'II/Iﬁ MAaIlMHOCTPOCHUA.

44,

TepMOHHaCTI/ILIHBIG IMOJIUMCPBI U TCXHOJIOTHHU H3T'OTOBJICHUA I/ISI[GJ'II/Iﬁ u3
HHX.

45.

CrpykTypa aedhopMHUPOBAHHOMN 3arOTOBKH U3 METAJUIMYECKOIO CILJIaBa.

46.

Hedopmarius maTepuanioB. Ympyras u miactudeckas neopmanus. dedop-
MaIlliy ¥ MEXaHUYECKUE HATIPSHKCHHUS.

47.

AJITMTUBHBIC TEXHOJIOTUU: OMpeelieHne, Kiaaccupukarus, chepsl Ipume-
HEHUS.

48.

Hanecenue (hyHKIIMOHAIBHBIX TOKPBITHH Qu3nueckum ocaxkacauem (PVD).

49,

OTIMuUTEILHBIE OCOOEHHOCTH.

50.

HOI[FOTOBKa IMOPOHIKOBBIX MATCPHUAJIOB I CIICKAHMA.
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O06pa3serr ouiera:

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUVICKOI ®EJIEPALIA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE
BBICIHIET'O OBPA3OBAHMA

«MOCKOBCKHI TTOJIMTEXHAYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

@akynbrer IlepenoBas MHKEHEpPHas LIKOJIA TEXHOJIOrHYeCKoro uaepcrsa « FDRy
Huciunnuaa «Ocuossl TexHonorunn OMJI 171 H3rOTOBIEHUS M3AEINI M3 METALIOB, KOMIIO3UIIH-
OHHBIX U MIOPOIIKOBBIX MaTEPUATIOBY
Hanpasnenue (cneunansHocts) 27.03.05 «HHOBaTHKa»
Kypc 3, rpynna , bopma oOyueHuss ouHas

BUJIET Ne

1. O0wee npeacTaBaeHue 0 Mpouecce NPOTOTUNNPOBAHUSA. JTaNbI NPO-
necca U3roToBJIeHUs MPOTOTHUIIA.

2. [Ipouecc cBapKu Kak MeTo/ MPOTOTUNHPOBaHusi. CBapKa Jia3epHbIM
aydom (LBW — LaserBeamWelding).

3aB. kadeapoii / /




