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o0pa3zoBaTenpHBIM CTaHIapTOM BhIcIIero oopasoBanus (PI'OC BO 3++)

10 HampaBJieHUIO moAroToBku  22.04.02 «Mertaiumyprus»,

yrBepxkaéHHbM pukazom MMHOBPHAYKIM POCCHUU ot 24.04.2018 r. Ne 308

Ha OCHOBaHUM y4eOHOTO TutaHa, nmpuHsatoro YMC HI'TY

IIPOTOKOJI OT 17.12.2024 1. Ne 6

Pabouas mporpamma ogo0Opena Ha 3aceganuu kadeapsr mporokos or - 09.01.2025 1. Ne 6

3aB. kadenpoid  I.T.H., mpodeccop Jleymmn 1.O.
(yu€Hasi cTeneHb, y4EHOE 3BaHHC) (moarmucs) (®NO)

[TporpamMma pekoMeH I0BaHa K YTBEPXKICHUIO Y UeOHO-METOIMYECKUM COBETOM MHCTHUTYTA NOXTuM

IIPOTOKOJT OT 20.01.2025 1. Ne 5

PaGouas mporpamma 3apeructpupoBana B YMYVY, peructpaiimonnbrii No 22.04.02-u-21
Havansauk MO CesprokoBa E.I'.
(ToamucK)
3aBenyromias orneraom komiuiekroBanus HTh Kab6anuna H.U.
(moamnuch)



COJEPKAHUE

1. Lenb 1 321241 OCBOCHUSI TUCIIUTIIMHBL. .....eeuveeeuieeuteeteesieeeeeesaeeenseesasesseesaeeenseesneesnseas
2. MecTo TUCHUIUIMHBI B CTPYKTYPE 00Pa30BaATEIBHOM MPOTPAMMBL......cc.veeeerveenrenneenses
3. Kommnerenuuu o0yvaromerocs, GopMupyemble B pe3yIbTaTe OCBOCHUS

JIVICTIMITIITITHBL. ...t eueette ettt et et et et sat e eht e e st e bt st eeebe e e et e bt e et e e saeeesbeenbeesateenaeeenneenares
4. CTpYKTYpa U COJCPIKAHUE TUCIIUTITHHDL. ....ceeueveenereresireesnteeesseeessseeessseesssnessssseessssessnneess
5. Tekyuuit KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOUHASI aTTECTALIUS [10 UTOT'aM
OCBOCHUS JICIIUIIITHIHBL. ... .tteuttentteeuteesteenseeneeesaseensneesseeasseeasesasneesseeasseenseeanneennnesnneenseeanneens
6. Y4eOHO-METOINYECKOE 00ECTICUCHUE TUCIIUTIIIMHBL. .....eeuveeetreanreesireanreesseesseesneesseesneens
7. UndopMalilnoHHOE 00ECTICUEHUE AUCTIUIIITHHBL. ...c..veeuirieteesireesieessreesseesnneesseessneessnesnneens
8. ObpazoBarenbHbIe pecypchl A HHBATHIOB 1 i ¢ OB3............oo,
9. MarepuanbHO-TEXHUYECKOE 0OecrieueHne, He0OX0AUMOE ISl OCYIIECTBICHHS
00pa30BaTEIBLHOTO MPOIECCA TTO TUCIIHIIIIHHE . . ..« ... et eveeiresieeteeseesseeseennesseesnesnnesneennens
10. Meronuyeckue peKOMEHIAINH 00YIArOIIUMCS TT0 OCBOCHHIO TUCIUTUIHHEL. ............
11.0ueHouHbIE CpeCTBA sl KOHTPOJISE OCBOCHUS JUCHUIUIAHBL. . ..o vneeiiieiiiiiisieenas
a5 5 )7 OO



1. HEJIX U 3AJAYHN OCBOEHUA JUCIIUITJIMHBbI

1.1. Hesblo ocBOCHUS TUCHMILIMHBI sIBJIsieTcsl (OpMUPOBAHKE U Pa3BUTHE KOMIIETCHIUH,
MIO3BOJISIOIIMX ~ PEIIaTh BONPOCHI BHEIPEHHS aNJUTUBHBIX TEXHOJOTMH M  OpPraHHU3alUH
aJTUTUBHOTO MTPOM3BOICTBA HA MPEANPHUATHIX METALTYPTUYECKOTO MPO(uIIs.

1.2. 3agaum ocBOeHMS IMCUMIUVIMHBI J(UCIMIUIMHA «AJJAUTHBHBIE TEXHOJOTHUU U
MIPOM3BOJICTBA» TOTOBUT K PpEUICHUIO 3adady NpodecCHOHAIbHOW JAESTeIbHOCTH HAy4dHO-
HCCJIEIOBATENBCKOIO U TEXHOJIOTUYECKOTO THUIIOB!

- OCYLIECTBJIATH cOOp, aHalIM3 HAyYHO-TEXHUYECKONM HH(OpMAalMU, OTEYECTBEHHOTO U
3apy0EKHOTO OIBITA IO TEMATHUKE MCCIIEIOBAHNUS;

- OCYILIECTBJISTH IJIAHUPOBAaHUE, TTOCTAHOBKY UM MPOBEACHHUE SKCIIEPUMEHTOB B 00JIACTAX U
cdepax npodecCHOHATBHON ACSITEbHOCTH;

- MPOBOAUTH aHAJIHM3 PE3YJIbTATOB 3KCIEPUMEHTOB, OCYUIECTBIIATH BHIOOP ONTHUMAaJbHBIX
pEIIeHUH, TIOTOTaBIMBATh U COCTABIISATH 0030PbI, OTYETHI U HAyYHBIC MTyOIUKAIINN;

- MPOBOJUTH Pa3pabOTKy, KPUTUUYECKUI aHATU3 METAITyPIHYECKUX IMPOILIECCOB M OLEHKY
paboTHI TEXHOJIOTUYECKOTO 000PYAOBAHUS I UX PEaTH3allHH;

- YOPaBISATh TEXHOJIOTMYECKUM 00ECIIEUeHNEM 3ar0TOBUTEIBHOTO TIPOU3BOICTBA;

- PYKOBOJHTH TEXHOJIOTUYECKUM TMOPA3ACICHUEM MPETPUSATHS,

- BbIOMpaTh M MPUMEHATH METOAbl MOJICTHPOBAHUS METAJUIYPTHYECKUX IPOLIECCOB;
pa3pabaThiBaTh U PEATM30BBIBATH TEXHOJIOTUICCKUE IMTPOIIECCHI 3aTOTOBUTEILHOTO MPOU3BOJICTBA;

- pa3pabarbIBaTh MPOEKTHl PEKOHCTPYKIIUHU JACUCTBYIOIIMX U CTPOUTEIHCTBA HOBBIX IIEXOB,
MIPOMBIIIIJICHHBIX arperaToB U 000pyI0BaHUS.

2. MECTO JJUCIHUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYuebHas JUCUMIUIMHA «AJIUTUBHBIE TEXHOJOTUH U MIPOU3BOACTBA» BKIIOUYEHA B IIEpEUYEHb
IMCLUUIUIMH 10 BBIOOpY B pamkax BapuaTHBHOH 4actu bioka 1, ycranosiennoro @I'OC BO mo
HaIpaBJIEHUIO OAroToBKH 22.04.02 «MeTamutyprus».

I[I/ICI_II/IHJ'II/IHS. 6a3preTc;I Ha JUCHUIINIMHAX KypcCa 6aKanaBpI/IaTa.

Pe3ynbpTarl 00ydeHUs, IMOJy4yeHHblE MpPU OCBOCHMM JMCLUUIUIMHBI, HEOOXOJUMBI MpHU
n3ydeHnn guctmiuinH: b1.B.OJI.1 «/HHOBanMOHHBIE TUTEHHO-METAIUTYPTUYECKHUE TEXHOJIOTUN,
b1.B.Ol.4 «Teopus u mnpakTHKa IOMCKAa HOBBIX TEXHUYECKUX pEIICHHUI», a Takke IpH
BBINOJIHEHUH BBITYCKHOW KBaTM(PUKALIMOHHOMN paboThI.

Pabouass mporpamma JIHUCHUIUIMHBI «AJJAWTUBHBIE TEXHOJOTUUM M TPOU3BOJACTBA» JUIS
MHBAJINIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI pa3pabaThIBaeTCsl MHIUBUAYAIBHO
C y4yeToM OcOOeHHOCTEeH MCUXO(U3NUECKOrO0 pa3BUTHUS, WHAMBUAYAJIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37I0POBbSl TAKUX 00YYaOLIUXCS.



3. KOMIIETEHIIUU OBYYAIOLIEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JTUCHUIIJIMHBI (MOAYJIs)

[Iponecc n3yueHust TUCIUIUIMHBI HAIIPABJICH Ha!

- (popMHpOBaHUE 3JIEMEHTOB CIEAYIOIUX NPO(PECCHOHAIBHBIX KOMIIETEHIIMH B COOTBETCTBUU
¢ ®I'OC BO u OII BO no nanpasienuto noarotosku: 22.04.02 «Metamryprusi»: [1K-5, I1K-15;
I1K-16.

Tabnuna 1- opMupoBaHre KOMIETEHIIMHM TUCIUILIMHOM

Haumenosanue Cemecmpol hopmuposanust

OUCYUNTUH, POPMUPYIOWUX KOMAnemeHyull OUCYUNTUHOU

KOMNemeHyuo
COBMECHO

Koo kxomnemenyuu ITK-5

b1.B.0/1.2 OcHOBBI OM3HECA B METAJUIYPTHH +

b1.B.O/1.3 Merannypruyeckue MeTOIbl NepepadOTKH NPOMBINUICHHBIX M OBITOBBIX |  +
OTXOJIOB

b1.B./IB.1.1 TlpoekTupoBaHue 1 MPOU3BOJICTBO OCHACTKHU +

b1.B.JIB.1.2 TexHonoruueckas MOArOTOBKA JINTEHO-METaJLIIyprudeCcKux +
IIPOU3BOJICTB

b1.B./1B.2.1 AiiuTHBHBIE TEXHOJOTHH M TPOU3BOICTBA +

b1.B.JIB.2.2 ABroMaTu3aIys IpOU3BOJICTBA B METAJUTYPI U +

b1.B.JIB.3.1 OcHOBBI KOMMepIHaIN3aIM1 TEXHOJIOT I

b1.B.JIB.3.2 DkcnepTr3a HHHOBAIIMOHHO-MHBECTHIIMOHHBIX PEIICHUH B METAJUTypTrUu

b1.B.JIB.4.1 CucremHbIi aHAJIN3 B METAJUTyPTUU

+ 4|+ |+

b1.B./IB.4.2 TlpennpuHuMaTenbcKas AeITeIbHOCTh B METALITYPTUU

b1.B.JIB.5.1 MonepHu3amnys MeTaJulyprudecKux POU3BOACTB + +

b1.B.JIB.5.2 TexHuueckuéi Ham30p M DIKOJOTMYECKass OKCHepTH3a OOBEKTOB + +
METATYPrux

OT/I.1 ba3zoBble TEXHOJIOTHH TPOU3BOACTBA METAJNINYECKUX 3aTOTOBOK +

OT/I.2 TexHonoruueckasi NOAroTOBKA MPOU3BOJICTBA OTIUBOK +

®T/.3 CnenuanbHble CIIOCOOBI TUThS +

Bb2.I1.4 [IpeanuioMHas npakTUKa +

B3.J1.1 IloaroToBKa K mpoleaype 3alluThl U 3alliTa BBITYCKHON KBATH()UKAITMOHHON +
paboTHI

Koo kxomnemenyuu ITK-15

b1.B.0O/I.1 HHOBaMOHHBIE IUTEHHO-METAJUTYPrU4€CKIE TEXHOJIOTUU +

b1.B.0/1.2 OcHOBHI OW3HECA B METAJUTypPTHA +

b1.B.O/1.3 Meraurypruueckue METOIbI IMepepaboTKH MPOMBIIUICHHBIX H OBITOBBIX +
OTXOJIOB

b1.B.0O/1.6 MonenupoBaHue ¥ ONTUMHU3ALMSI IPOLIECCOB METAJUTYPrun +

b1.B./IB.1.1 IlpoekTupoBaHue U NPOU3BOJICTBO OCHACTKU +

b1.B./IB.1.2 TexHonoruyeckas MOATrOTOBKA JINTEHHO-METAITypruyeCcKux +
IIPOM3BOJICTB

b1.B./1B.2.1 AnauTUBHbBIE TEXHOJIOTHH M IPOU3BOACTBA +

b1.B./IB.2.2 ABTOMaTu3anys Npou3BOJCTBA B METAJUIYPTUU +

b1.B./IB.3.1 OcHOBBI KOMMEpUHAIN3ALUH TEXHOJIOT UM

b1.B.JIB.3.2 DkcnepTr3a HHHOBAIIMOHHO-MHBECTHIIMOHHBIX PEIICHUH B METAJUTyprun

b1.B.JIB.4.1 CucremHblil aHaJIU3 B METAJITypruu

+ 4|+ |+

b1.B.JIB.4.2 TIpennpuHiMarenbcKas AeATeNbHOCTh B METAILITYPruu

b1.B.JIB.5.1 MoaepHu3anys MeTaulyprudecKix NpoU3BOACTB + +

b1.B.IB.5.2 Texanueckuil Hag30p U SKOJOTHYECKas IKCIEPTH3a OOBEKTOB + +
METaJULypriH

OT/I.1 ba3zoBble TEXHOJOTUH TPOU3BOACTBA METANIMYECKUX 3arOTOBOK +

OT/I.3 CenpaabHble CIOCOOBI JIUThS +

Koo komnemenyuu ITK-16

b1.B.0/1.6 MonenipoBaHne ¥ ONITHMHU3ANHS TPOIIECCOB METAJUTYPTrUH +

b1.B.JIB.2.1 AxauTHBHbBIE TEXHOJOTHH H MPOU3BOACTBA +

b1.B.JIB.2.2 ABToMaTH3anys OpOU3BOJACTBA B METAJUIyprUU +

B1.11.4 TlpenpuiuioMHas NpaKTHKa +




B3./1.1 TlogroroBka K nporeaype 3amyThl U 3alIUTa BBITYCKHON KBaJIM()UKALIMOHHON +
paboTHI

N3ydyenue naHHON y4eOHOM MUCHMILIMHBI HapaBieHO Ha (GopmupoBaHue y 00ydaromIUXCs
KOMIIETEHIMH, IPEACTAaBICHHBIX B Ta0IUIE 2.



IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuma 2 - [lepeuenp IaHUPYEMbIX PE3yJIbTATOB 00YUEHHUS 10 IUCHUIUIMHE, COOTHECEHHBIX C TUIAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHHS

KO}I 1 HAMMCHOBAHHC

KO}I 1 HAUMCHOBAaHUC

IInanupyemsie pe3yJbTAThl 00y4eHHUs MO JUCHUTNIIMHE

Tpynosas GpyHKIHA

OueHo4HBIE CPEeACTBA

KOMIIeTCeHIM U HHAUKATOpA Texkymero | IIpome:xyro
AOCTUHKEHUS KOHTPOJIs YHOMH
KOMIeTeHIIUU aTTecTalluu
[IK-5. Criocoben HIIK-5.1. IIpoBogutr | 3HATH: YMmers: Baaners: I1C 40.011 «Cnemmanuct bank Bomnpocsr k
MPOBOAUTH KPUTHUYECKHUH aHATN3 | - aJUTUBHbIC - IPUMEHSATH - HaBBIKAMH 10 Hay4YHO- BOINIPOCOB | 3a4EeTy C
paSpa60TKy, MCTAJLUTYPIrU4CCKUX TEXHOJIOTUH U aKTyaJIbHYIO paSpa60TKI/I HUCCICA0OBATCIBCKHUM U OHGHKOﬁ
KPUTHUYECKHI aHAIIN3 MPOLIECCOB. IIPOM3BOJCTBA B HOPMATHBHYIO IUIAaHOB U OTIBITHO-KOHCTPYKTOPCKUM
METaJLTypruyecKux HUIIK-5.2. IIpoBoaut MeTallTypruH. JOKYMEHTALHIO TIPH METOINYECKUX pa3paboTkam»
MPOIIECCOB U OLICHKY OIICHKY paOOThI N — HpOrpamMMm Td C/01.6
paboThI TEXHOJIOTHYECKOTO MOeTHPORAHHH MPOBECHHS Ocy1ecTBiaeHe HAYIHOTO
TEXHOJIOTHYECKOTO 000pyIOBaHUS IS UX AJUIHTHBHEIX HCCIICIOBaHUN U | PYKOBOJCTBA
000pyIOBaHUS JUIL UX | peanu3aluu. . pa3paboTOK Mpu | MPOBEJECHHEM
peanu3anuu TCXHOJIOTHH. MOUCKE U HUCCJIEAOBAHUM IO
MOJICIIMPOBAHUK | OTAENBHBIM 3aJa4aM
A TUTUBHBIX
TEXHOJIOT Uil
TIK-15. Ciocoben HIIK-15.1. 3HaTh: YMern: Baapern: I1C 40.082 «Crerpanuct Bank Bomnpock! u
YIpaBISTh IporieccoM | PaspabatbiBaer - CTaH/AAPTHI, - INITAHUPOBATh - HaBBIKAMHU 10 BHEAPEHUIO HOBOI BOMPOCOB | 33Ja4H K
OCBOGHHS MHHOBAIlMH | mpoliecc pa3pabOTKH | TeXHHYECKHE 9KCIIEPUMEHTAIIbHbIE | OLEHKH TEXHUKH ¥ TEXHOJIOTHH B 3a4eTy C
B METaJUTypTUYECKOM WHHOBAIIMH B YCIIOBUS U IpyTHE paboThl, 0POPMIIATE | PE3yIbTATOB JUTEHHOM TIPOU3BOJICTBE OLICHKOH
MIPOU3BOJCTBE U METaJITypruyecKoM HOPMAaTUBHBIE U TEXHUYECKYIO skcnepumentan | T® D/01.7 AHanu3 HOBBIX
MPOTHO3UPOBATH €T0 MPOU3BOJICTBE. pyKOBOAAIINE JIOKyMEHTAIHIO 1 BHBIX pador, TEXHOJIOTHYECKHUX
pe3ybTaThI. WIIK-15.2. Marepuasbl 1o OTYETHI ITPU COCTaBJIEHUE MIPOIIECCOB U a/lanTalus
Ymupasmuser odopmiieHnIo MOJICTUPOBAaHUH U oT4eTa 1o MepeOBOTO OIbITA
MIPOIIECCOM OCBOCHHSA | KOHCTPYKTOPCKOM ONTUMH3AINN pe3yiapTaTamMm JUTEHHOT0 IPOU3BOCTBA
WHHOBAINH B JOKYMEHTAIIH IpU MIPOIIECCOB 9KCHEPUMEHTANI | B JINTEHHOM LieXe
METaJUTyprHIECKOM MOJICITHPOBAHUH U MeTaJUTypIrHH. pHBIX pabdot pu | T® D/08.7 Orpabotka
MIPOM3BOJICTBE. ONITUMH3AIAN MOJICIUPOBAHNH | TEXHOJOTHH M3TOTOBICHHUS
WIIK-15.3. MIPOLIECCOB U ONTHMHU3ALUN | OTJIMBOK, MOAJEKAIIUX
IIporuosupyer MeETaJUTyprHH. HPOLIECCOB OCBOEHHMIO B JIMUTEITHOM
pe3yJIbTaThI METaJLTyprHu. MIPOMU3BOJICTBE
WHHOBAINH B
METaJLTyprHiecKOM
POU3BOJICTBE.




TIK-16. Cnocoben UIIK-16.2. 3HaTh: YMerh: Baanern: Bank
OCBaWBaTh U IIpumensieT - IOCTAHOBKY - paboTtaTh Ha - HaBBIKAMU BOTIPOCOB
MPUMEHSTh TUQPPOBBIE | IH(POBEIC mpobieM COBPEMEHHOM CaMOCTOSITENTEH
TEXHOJIOTHH IS TEXHOJIOTHH B MaTeMaTHIeCKOTO U AIIEKTPOHHO- 0if paboTHI B
00BEKTOB npodecCnOHaNBHON WHPOPMALMOHHOTO BBIYUCITUTEIFHON nmabopaTopuu Ha
npodecCHOHATBHON JIeSITETTPHOCTH. MOJICTAPOBAHHSA TEXHHUKH C COBpPEMEHHOM
JeSITeTHbHOCTH. CIIO’KHBIX CHCTEM B 00BeKTaMHU BBIYUCIUTEIFHO
poheCCHOHATBHOM npo¢heCCUOHANTBHOM 1 TEXHUKE MpU
JEATELHOCTH MIPH JIESITEIIbHOCTH TIPH MPOBEJICHUH
MIPOBEJCHUH MPOBEJICHUH A TUTUBHBIX
AITUTUBHBIX AITUTUBHBIX TEXHOJIOTHI Ha
TEXHOJIOTUH Ha TEXHOJIOTUI Ha NIPOU3BOJICTBE
MIPOM3BOJICTBE MPOM3BOJICTBE

Bomnpocer n
3a/a9u K
3a4eTy ¢
OLIEHKO

Tpyoosas ¢pynuxyus I[1C 40.011: OcymecTBIeHHE HAYYHOTO PYKOBOJICTBA IMIPOBEICHIEM UCCIIEIOBAaHHIA MO OTJEIIEHBIM 3a7a4aM.
KBanudukanuonnsie TpedboBanus k TO:

TpynoBble neiicTBus:

- pa3paboTKa IJIAHOB U METOJIMYECKUX ITPOrpaMM MPOBEJCHUS UCCIIE0BAaHUM 1 pa3pabOTOK IO ONpee/IeHHON TeMaTHKE;
- opranuzanus cOopa v U3y4eHHsI HAyYHO-TEXHUYECKOW WH(POPMAIIUH TI0 TEME.

TpynoBbie ymeHus:

- IPUMEHSATh aKTyaJIbHYIO HOPMATUBHYIO JOKYMEHTAIIUIO B COOTBETCTBYIOLIEH 0071aCTH 3HAHUH.

TpynoBble 3HaHuA:

- aKTyalbHas HOPMAaTUBHAs JOKyMEHTAllMsl B COOTBETCTBYIOLIEH 001aCTH 3HAHU;

- CpPe/ICTBA U MPAKTHKA IJIAHUPOBAHUS, OPTaHU3ALIUY, TIPOBEACHUS U BHEJPEHNS HAyYHBIX UCCIEAOBAHUN U pa3pabOTOK.
Tpyoosas ¢pynxyus I[1C 40.082: CniennanucT 1o BHEJPEHUIO HOBOM TEXHUKU M TEXHOJIOTUI B TUTEHHOM IIPOU3BOJICTBE.
KBanuduxanmonnsie TpedoBanus k TO D/01.7:

Tpynossble 1elCTBHSA:

- AHAJIN3 JAHHBIX O IEPECAOBBIX TCXHOJIOTUAX U TEXHUKE, TPUMCHACMBIX Ha OTCUCCTBCHHBLIX 1 Sap}I6e)KHI)IX JINTEHHBIX MMPONU3BOACTBAX,

BBISABJICHUC XAPAKTCPHBIX 0COOEHHOCTEH HOBBIX TEXHOJIOTUH U TCXHUKHU, UX HCAOCTATKOB U JOCTOHUHCTB,
- BBIABJICHHE HanboJiee NEPCICKTUBHBIX IJIA adalTaluy B )IefICTByIOHIeM JINTEHTHOM nexe TEXHOJIOTHI 1 TEXHUKH,

- pa3pa60TKa pa6oqer0 IMPOCKTA NICPCBOOPYKCHUA ITPOU3BOACTBA JIMTEMHOrO 1iexa Ipu 1nepexone co CT&pOﬁ TCXHOJIOIT'MH UJIN TCXHUKH Ha

HOBYIO.

TpynoBble ymMeHus:
- BBIABJIATH OPraHM3allMOHHBIC U TCXHOJIOTMYCCKHE HpO6J’IeMBI B pa60Te JINTEHHOTO nexa 1 onpeaCIATE X HPUIHUHBI;
- OTIPENIENATh BO3MOXKHOCTH MOJIEPHU3ALIMU 000PYI0BaHHS JIUTEHHOTO 11eXa U OLIEHUBATh €€ 11eJIeCO00Pa3HOCTb;

- ONIPEIENATh BOBMOKHOCTH JIJISl YIYUIICHHS SKOJIOTHUECKON CUTYaIMH, T0KapHOH 0€30IMacHOCTH U 0€30IaCHOCTH TPYZa B JIUTEHHOM LIEX€;




- QHAJIM3MPOBATh TEXHOJIOTUYECKYIO JIOKYMEHTAIIHIO;
- pa3zpabaThIBaTh TEXHOJOTHYECKYIO JJOKYMEHTAIUIO.
TpynoBbie 3HaHuUS:
- IOKAa3aTeIl TEXHUYECKOro ypoBHs U 3()()EeKTUBHOCTH MPOU3BO/ICTBA;
- IEPCIEKTUBHBIE TEXHOJIOTUU M BEICOKOA(PPEKTHBHOE 000pYI0BaHKE JINTESHHOTO IPOU3BOICTBA;
- OCHOBBI OpPTaHU3allMK U TUIAHUPOBAHUSI TUTEHHOTO MPOU3BOICTBA;
- TpeOOBaHUS OXpaHbl TPY/a, TOKAPHOU, TPOMBIIIJICHHON U KOJOTHYeCKON 0€30MacHOCTH.
Keanmudukanuonnsie TpedoBanus k TO D/08.7:
Tpyaosble 1elCTBHS:
- KOHTPOJIb COOJIIO/IEHUSI TEXHOJIOTUHU, PEKUMA IKCILTyaTallud HOBOW TEXHUKH B TUTCHHOM II€X€;
- KOPPEKTHPOBKA TEXHOJIOTUIECKUX W OPraHN3aIMOHHO-TUIAHUPOBOYHBIX PEIICHUN B JINTCHHOM IIE€XE;
- pa3paboTKa METOJMK U MPOrpaMM KOHTPOJIS Ka4yeCTBa Ha KaXKJOM U3 STAallOB U3TOTOBIICHUS OTIMBOK.
TpynoBbie yMeHus:
- HCIIOJIb30BaTh MPHUKIIATHBIE KOMIIBIOTEPHBIE MPOTPAMMBI I pacueTa TEXHOJIOTUYECKUX PEKUMOB PabOThHI JINTEHHOTO 000PYIOBaHMUS,
- KOHTPOJIUPOBATH COOJIIO/ICHIE TEXHOIOTHUECKOW U TPYJOBOI TUCIUILTUHBI B TUTEHHOM I€X€, KOHTPOJIMPOBATH MPABHIBHOCTH SKCILTyaTalluu
TEXHOJIOTHYECKOT0 000py10BaHUS;
- OPraHNU30BBIBATH M KOHTPOJIUPOBATH BHITYCK MPOOHOW MAPTHH OTIUBOK B JUTCHHOM IIeXe.
TpynoBbie 3HaAHUSA:
- CUCTEeMa YIpaBlIeHUS 00BEKTaMH JIUTEHHOTO TIPOU3BO/ICTBA;
- BUJIbI TUTHSI, UX TPEUMYIIECTBA H HEJJOCTATKH;
- METOBI OpPTraHU3AINH U ITIAHUPOBAHUS JIMTEHHOTO MTPOU3BO/ICTBA;
- PEXKUMBI pabOThI TUTEHHBIX 1IEXOB.



4. CTPYKTYPA U COAEP KXAHUE NUCIHUIIJINHBbI
4.1. PacnpenejieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaAM PadoT

10 ceMecTpam

OO0mast TpyAo€MKOCTh TUCIHILIMHBI cocTaBisieT 5 3ad.en., 180 wacos, pacmpeneneHue
4acoB 1O BUAaM paboT (1Mo cemecTpam) MpeAcTaBiIeHo B Tabaule 3.

Tabmuua 3
PacnpenesieHue Tpy10éMKOCTH THCHUILUINHBI 10 BHIaM PadoT Mo ceMecTpam

TpynoémkocTh B yac
Bup yueoHoii pa6oThI Bcero BB
yac. ceMecTpam
2 ceMecTp
®opMaT U3yyeHHs TUCIUNIHHBI C UCMOJIb30BAaHUEM 3JIEMEHTOB
AJIEKTPOHHOT0 00y4eHUs
OO0mast TpyA0€MKOCTb JUCIUIUIMHBI TT0 YYCOHOMY TUTAHY 180 180
1. KontakTHas padora: 89 89
1.1.AynuTopHasi paGoTa, B TOM 4HcJie: 85 85
3aHATHUS JeKIMOHHOTO THHa (J]) 34 34
3aHsTHUs ceMuHapckoro tuna (I13-cemunapspl, IpakT. 3aHITHS U Ap.) 51 51
naboparopusie padboTs (JIP) - -
1.2.BHeayaiuTopHas, B TOM YHcJe 4 4
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3ammura) - -
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 3,65 3,65
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 0,35 0,35
2. CamocrosiTenbHas padora (CPC) 91 91
pedepar/scce (MOATOTOBKA) - -
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska) - -
KOHTpOJIbHAs paboTa - -
kypcoBas pabota/mpoekt (KP/KII) (moaroroska) - -
CaMOCTOATCIIbHOC U3YYCHUC Pa3aCIOB, CAMOIIOATOTOBKA (npopa60TKa n
MOBTOpPEHHE JIEKIIMOHHOTO MaTepralla ¥ MaTeprana y4eOHUKOB U Y4eOHBIX 91 01
mocoOuii, MOroTOBKa K 1a00PaTOPHBIM M MPAKTUUECKUM 3aHSATHSIM,
KOJUIOKBUYM U T.I[.)
ITonroroBka K sk3aMeHy (KOHTPOJIb) - -
[ToaroToBka K 3au€ty/ 3a4€Ty ¢ OLEHKO# (KOHTPOJIb) - -

JlMcuuIUIMHA peain3yeTcs IMOCPEICTBOM IPOBEJCHHUS KOHTAKTHOH paboThl C 00yYaromuMHCs
(BKJTIOYAsl MPOBE/ICHNE TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH ), CAMOCTOSATEIbHON paboThl 00y4arOIUXCsl
U IPOMEXYTOYHOH aTTeCTaIUH.
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4.2. Conepxanue TMCHUIIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM
4.2 ConepxxaHue IMCUUILTHHBI

Tabnuna 4 - CoaepkaHue IUCHUIUIIMHBL, CTPYKTYPHUPOBAHHOE MO TEMaM

IInannpyemsie Bunnl yue6Hoi padoThI
(KOHTpoOJHpYyeMBbIe) KonrakTHas
PE3yIbTaTHL pabora z 8 HaumenoBanue Pea.mais
g = = B paMKax
UEBOCHIE © @ 258 HCII0JIb3yeMbIX .
kox YK; OIIK; ITIK HaumeHoBaHue pa3aesioB, TeM § 2 § g § E Eﬁ : Bux CPC HHTEPaKTHEHBIX NPaKTUYECKOH
W HHAMKATOPBI = §- 3 20| E° E T MOArOTOBKH
OCHMERCHIH S |8 s = E § 5L TEXHOJIOTHi (TpyRoemkocTs B
KOMIIeTeHIU E § % E- = 8 ‘g yacax)
= = °
2 cemecTp
TIK-5: Pazgen 1 OOmas XapaKTepHCTHKa AIIATUBHBIX TEXHOJOTUN U
WUIIK-5.1; TIPOM3BOJICTB
WIIK-5.2. Tema 1.1. Knaccnduxanust aaIuTHBHBIX 1 2 IToAroToBKa K JEKIUAM
K-15: TEXHOJIOT U [2]
WTIK-15.1: Tema 1.2 [Ipeanocsuiku 1 TpoOIeMBbl 1 5 [ToaroToBKa K JIEKLUHAM
" MIPUMEHEHHUSI aITUTUBHBIX TEXHOJOTUN [2]
HIIK-15.2; Tema 1.3. IlepcrieKTHBHBIC HaNIPABICHUS 5 IToaroTOBKA K JIEKLIHAM
WIIK-15.3. pa3BUTUSL aJJAUTHUBHBIX TEXHOJIOTUH U 2 [2
[K-16: MIPOM3BOJICTB
UIIK-16.1; IIpakTHyeckoe 3aHATHE 4 3 IMoaroroBka K Kpyrusiii cron 4
WUIK-16.2. [IpoekTrpoBaHKE TEXHOJIOTHUECKOTO MIPAaKTHCCKOMY
MpOoIIecca U3TOTOBIICHUS U3JIENUS C sansTHio [2]
MTOMOIIBIO aJI/TATUBHBIX TEXHOJIOTHI
PaGora no ocBoennto 1 pasnea: 4 4 15 4
pedepar, 3cce (Tema)
pacuérHo-rpadguyeckas padora (PT'P)
KOHTpOJbHasi padoTa
Hroro no 1 pazneay 4 4 15 4

Pa3nen 2 [TonroroBka udpoBoi MOJENN ISl IPUMEHEHUS B

AAJIUTUBHOM ITPOU3BOACTBE
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IInannpyemsie
(KOHTpoOJHpYyeMBbIe)
pe3yJabTaThl

OCBOCHUSI:
koa YK; OIIK; IIK
U HHIAMKATOPBI
JAOCTHKeHHUS
KOMIIeTeHIU A

Bunnl yue6Holi padoThI

KonrakTHas o
eaJin3anus
paGora s 8 HaumenoBanue
= E B paMKax
© © 238 HCI0JIb3YeMBbIX .
- 29| =8 S X 5 NPaKTHYECKOI
HaumeHoBaHuUe pa3aenos, TeM s £ S| 25 o> . Bug CPC MHTEPAKTHBHBIX
Tl 85| 850 NOAr0TOBKH
= | S = F& [~ 00pa3oBaTeIbHBIX
= |§2| EE| 280 N (TpyA0eMKOCTh B
5 |as| B & S o= TEXHOJIOT I
£ 18| 22| 2% qacax)
= ® o &S O =
= =
Tema 2.1. Texnuueckoe u 3 5 TToAroTOBKA K JICKIUSIM
IpOrpaMMHOE obecHeueHne s [2.,5]
noaroroBku CAD-mozaenu
1 6 ToAroToBKa K JEKIUSIM
Tema 2.2. 3D-ckaHupOBaHUE 2 g] 1
IIpakTnueckoe 3ansTHE 12 IMoaroroska k 12
IMoarotoBuTh NUGPOBYIO MO IS NIPAKTHIECKOMY
HM3TOTOBJIEHUS U3IEITHS METOIAMH saHsTHIO [2,4]
AJTATHUBHBIX TEXHOJIOTUI
Tema 2.3. [ToaroroBka nugpoBoii 1 8 IToaroToBKa K NeKUUAM | MUHU-IEKIHSL
MOJIEITH METOJIOM 06PATHOTO [2
WH)KHHUPUHTA
IIpakTHYeckoe 3aHATHE 4 IMoaroToBka K 4
Cosaanne nuhpoBbIX MOCTCH TPaKTHIECKOMY
TpEXMEPHBIX 00BEKTOB ¢ oMoIIbo 3D- sansTHiO [2]
CKaHepa JUIst 00paTHOTO WHKWHUPUHTA
PaGoTa mo ocBoeHHIO 2 pa3esia: 5 16 19 16
pedepart, 3cce (Tema)
pacuérHo-rpaduueckasi padora (PI'P)
KOHTPOJIbHAasI padoTa
Hroro no 2 pasnpeny 5 16 19 16
Pa3nen 3 AxuTuBHBIE TEXHOJIOTHH IIPOU3BOJCTBA U3EIUN
1 4 [ToaroToBka K JEKIUAM
Tema 3.1. BeicTpoe MpOTOTUIIMPOBAHHUE [ él] H
Tema 3.2. AnUTUBHBIE TEXHOJIOTUN 6 12 IoaroToBka Kk NeKIUAM
IPOM3BOJICTBA M3ACTHI U3 [2
HEMETAJIHYECKUX MaTEPHaJIOB
Tema 3.3. AIIUTHBHBIC TEXHOJIOTHU 6 12 IMoaroroska K JeKUUIM
[2]
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IInannpyemsie
(KOHTpoOJHpYyeMBbIe)
pe3yJabTaThl

OCBOCHUSI:
koa YK; OIIK; IIK
U HHIAMKATOPBI
JAOCTHKeHHUS
KOMIIeTeHIU A

HaumeHoBaHuUe pa3aenos, TeM

Bunnl yue6Holi padoThI

KonrakTHas

padora

pa6oThl, 4yac

Jleknum, yac
JlabopaTopHbie

IpakTnyeckune
3aHATHSA, YaC

CaMocTosiTeIbHAS

paboTa CTyJeHTOB

(CPC), yac

Bug CPC

HaunmenoBanme
HCIO0JIb3yeMbIX
MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEeXHOJIOTHii

Peanuzanus
B pamMKax
NPaKTHYeCKOH
NOAT0TOBKH
(Tpy10eMKOCTh B
yacax)

MIPOU3BOJICTBA U3/ICIIUNA U3
MCTAJUIMYCCKUX MATCPUAJIOB

IIpakTnyeckoe 3aHsTHE
HzroroBaenue aeraneit merogom FDM-
neyaT Ha 3D-npunTEpe

IToaroroBka x
MIPAKTUIECKOMY
3ansTHIO [2]

MonenupoBanue
IIPOU3BOJICTBEHHBIX
IIPOLIECCOB M CUTYyaLUi

12

PaGoTa o ocBoeHu1o 3 pa3iena:

13

12

34

12

pedepart, dcce (Tema)

pacuérHo-rpadpuueckas padora (PI'P)

KOHTPOJIbHAasA padoTa

Hroro no 3 pazneny

13

12

34

12

Pa3znen 4 AnauTHBHBIE TEXHOJIOTHH B JIMTEHHOM

MPOHU3BOJICTBE

Tema 4.1. U3roToBieHue MojielieH,
MPOMOJIENIEN U 3JIEMEHTOB
TEXHOJIOTHYECKON OCHACTKHU

IToaroroBka K JEKITUSIM

[

IIpakTHYeckoe 3aHATHE
MoenupoBaHue MPoIECcCoB
BBIPAIIUBAHUS dJIEMEHTOB
TEXHOJIOTMYECKON OCHACTKH C ITOMOIIIBIO
MPOTPaMMHBIX IPOIYKTOB,
MOJITOTABIMBAIOIIMX HU(PPOBYIO MOJIEITH
i 3D-neyaTtv METOAOM IIABJICHUS HUTH

IToaroroska K
MIPAKTUIECKOMY
3aHsTHIO [2]

MopnenupoBanue
MPOU3BOJCTBEHHBIX
MPOIECCOB M CUTYaIUH

Tema 4.2 N3rorosieHue JIUTEHHBIX
dhopm u cTepkHEH

TloaroroBka K JIEKIUSAM

[2]

Tema 4.3. «3aneynBa"uey JIUTCHHBIX
JeeKToB

TloaroroBka K JIEKIUSAM

[2]

Pa6ora nmo ocBoeHnmio 4 pa3aesa:

13

pedepar, 3cce (Tema)

pacuérHo-rpadguyeckas padora (PT'P)
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IInannpyemsie
(KOHTpoOJHpYyeMBbIe)
pe3yJabTaThl

OCBOCHUSI:
koa YK; OIIK; IIK
U HHIAMKATOPBI
JAOCTHKeHHUS
KOMIIeTeHIU A

Bunnl yue6Holi padoThI

KonrakTHas o
eaJu3anus
paGora s 8 HaumenoBanue
= = B pamMKax
© © 238 HCI0JIb3YeMBbIX .
- 29| =8 S X 5 NPaKTHYECKOI
HaumeHoBaHuUe pa3aenos, TeM s = o> . Bug CPC MHTEPAKTHBHBIX
T et 87| 850 HOArOTOBKH
S |8 % FE| E RS 00pazoBaTebHBIX
= |E2| E5E| 2EC . (TPYI0EMKOCTH B
¥ |2e| EE| S o2 TEXHOJIOT M
£ | &% Z= § ‘S yacax)
® o &S O =
= = = ®
KOHTpOJbHasi padora
Hroro no 4 pazgeny 6 8 13 8
Pa3znen 5 Opranuzanyst aATUTHBHOTO MPOHU3BOJICTBA
Tema 5.1. I[Ipou3BoaCTBEHHBIE 1 2 IToaroToBKa K JIEKLHAM
TI0/Ipa3/ie/IecHHs ¥ TOMEIIEHHUS [2]
Tema 5.2 O0bEMHO-TIIIAHUPOBOYHBIE 5 2 IToaroToBKa K JIEKLHSAM
penieHust [2]
IIpakTnueckoe 3ansTHE 11 IToaroroska K Kpyrunsriii cron 11
IIpoexTrpoBaHue yyacTka aJqUTUBHBIX NpaKTHICCKOMY
TEeXHONOrui saHsTHIO [2]
4 IToaroroBka K JEKIUAM
Tema 5.3. O0opymoBaHUEe U MaTepPHAIIBI 2 [Z]H t
Tema 5.4. KorTpons kagecTBa 2 [ToaroToBKa K JIEKLUHAM
HPOAYKIMH U COOIIOAEHHS 1 [2
TEXHOJIOTHYECKOH IUCIUIIINHBI
PaGora mo ocBoeHHI0 5 pazgesna: 6 11 10 10
pedepar, 3cce (Tema)
pacuérHo-rpaduueckasi padora (PI'P)
KOHTpOJbHas padora
Hroro no 5 pazgeny 6 11 10 11
HUTOI'O 3A CEMECTP 34 51 91 51
HUTOI'O no qucuumianne | 34 51 91 51
(B ToM uncie He meHee 50% ¢
UCNO0JIb30BAHHEM MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHIA)
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH W IIPOMEKYTOYHAS ATTECTALIASA IO UTOT'AM OCBOEHMSI
JTACIHATIIAHBI.

5.1. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJIbI, HCOGXOI[I/IMLIC AJI OHCHKHU 3HaHHﬁ, yMeHHﬁ U HABBIKOB U (I/I.]'II/I) onbITa
ACATEJIBbHOCTH

1) TunoBbie BOIPOCHI IS MIOATOTOBKU K KOHTPOJIBHBIM MEPOIPUATHSAM (TEKYIIIUHA KOHTPOJIb)

1. Tlouemy nuTelHOE MPOM3BOJCTBO OIICHUBACTCS CHEIUATUCTAMU KaK IEPCHEKTUBHAs OOJacTh MPAKTUYECKOTO IMPUMEHEHUS aIUTHBHBIX
TEXHOJIOTHI?

2. Kakme HampaBieHUs TPUMEHEHHUS aJUTHUBHBIX TEXHOJOTMH B JIMTEHHOM TPOM3BOJICTBE B HACTOAIIEE BpeMsi W Ha Onwxkaiiee Oymyiiee
IIPE/ICTaBIISIOTCS Haubosiee NepCreKTUBHBIMU ?

3. OcHOBHBIE TPYAHOCTH NMPAKTUYECKOTO UCIIOJIb30BaHUA MTpobieMoit SLM-TexHomorum npon3BoAcTBa METANTUYECKUX U3/ICTHI.

4. MoOXHO 1M paccMaTpuBaTh AJJUTHUBHBIE TEXHOJOTMM W TPOU3BOACTBA B KA4e€CTBE DPEAIbHOW albTEPHATUBHI TPATULIHUOHHOMY JUTEHHOMY
MIPOU3BOJICTBY?

2) TumoBblie BOMPOCHI, BBIHOCHMbIC Ha MPOMEKYTOYHYIO aTTECTAIUIO (3a4€eT)

B uém 3akmiouaercs NpUHIMIHAIBEHOE OTINYHE a/INTUBHBIX TEXHOJIOTHI OT CyOTPaKTUBHBIX?

UTto Takoe «aJIuTUBHBIA TEXHOJIOTHUYECKUHN TIPOLIEecC»?

Urto Takoe «aJTUTUBHOE MTPOU3BOJICTBOY, «IIU(POBOE IPOU3BOJCTBO?

UTo Takoe «TeXHOJOTHUU OBICTPOTO MPOTOTHUITUPOBAHUSIY?

[TpuHIMIIUATBHBIE PA3NUYUS TPAAUIMOHHOTO MPOU3BOJCTBA, MPOM3BOJCTBA C HMCMIOJIH30BAaHUEM HU(POBOrO MPOEKTUPOBAHUA U HHU(PPOBBIX
IIPOTOTUIIOB (OBICTPOrO MPOTOTUIUPOBAHUS) U LU(POBOIO MPOU3BOJICTBA.

Krnaccudukarus agmutuBHbeix TexHonoruit: Bed Deposition u Direct Deposition; cemb kaTeropuil aJIWTHBHBIX TEXHOJOTHH COTJIACHO
knaccudukanuu ASTM; pasnenenne aJIuTUBHBIX TEXHOJIOTHIA 1O THTIaM Tiporiecca coriaacHo [OCT P 57558-2017.

7. Ilnrocel 1 MUHYCHI U OOJIACTH MPUMEHEHUS aITUTUBHBIX TEXHOJIOTHH.

9. [IlepcrekTHBHBIC HATIPABIICHUS PA3BUTHS ATUTHBHBIX TEXHOJIOTHUI U MIPOU3BOJICTB.

10. ApnuTuBHOE MPOU3BOJCTBO B Poccuu: Tekyiee COCTOSIHUE U MEPCTIEKTHBHI.

agrwdE

S
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5.2. Onucanue nMoka3zaresieil U KpUTEPHEB KOHTPOJISA YCIIeBA€MOCTH, ONUCAHNE IKAJ OIleHUBAHUS

I[JISI OLCHKHU 3H21HHI>1, yMeHI/If/'I, HaBBIKOB U (bOpMI/IpOBaHI/ISI KOMIICTCHIHU IO JUCHUIINIMHC NPHUMCHACTCA TpaAWULUOHHAA CHUCTCMA KOHTPOJA U
OIICHKH YCIIEBACMOCTH CTYACHTOB. KpI/ITepI/II/I BBICTABJICHUS OLICHOK II0 TpaﬂHHHOHHOﬁ quBIpeX6aHHBHOﬁ CHUCTEMCE IIPEACTABIICHEI B Ta6J'II/IH€ 6.
TaGJmua 6 - KpnTeplm OLICHUBAHUS pPE3yJbTaTa Oﬁy‘leHHﬂ o JTUCHUIIJIMHE U IIKAJIa OIICHUBAHUA

Koa u Koa u HaumeHoBaHMU| Kpurepun oueHuBaHusi pe3yabTaTOB 00yUeHUs
HaMMEHOBaHHUC UHAUKATOpA OrneHka OreHka Onenka OrneHka
KOMHIETECHIIHU AOCTHREHU «HEY/IOBJIETBOPUTEIBHO» | «Y/OBJIETBOPHTEIBLHO» «xopomo» / «OTJIHYHO» /
KOMIeTCHIIMH / «HE 3a4TEHO «3aUTEHO» «3aUTEHO» «3aUTEHO»
0-59% 60-74% 75-89% 90-100%
OT max pPEeUTUHTOBOU OT max peUTUHTOBOMI OT max peUTUHTOBOMI OT max peUTUHTOBOU
OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJIS

TIK-5. Ciocoben UIIK-5.1. 3amada perieHa MEHee 9eM 3amada perreHa Oonee yem | 3amada peieHa Ooiee YeM Ha 3amaua pemeHa Ooiee 4YeM Ha
MIPOBOJUTH [IpoBoaut Ha 50% Ha 50%. 75%. CrynmeHT criocobeH 90%.
pa3paboTky, KpUTUYECKUH aHaIu3 CryneHt He crmocobeH [IponeMoHCTpUPOBAHBI 00paboTaTh, aHATM3UPOBATH U CryneHT cBOOOJZHO M YBEPECHHO
KpPUTHUYECKUI METAJULypru4ecKux 3¢ GEKTHBHO IPUMEHUTH 3HAaHUSA OCHOBHBIX CUHTE3UPOBATh MPEIIIOKEHHYIO OoIepupyeT MPEeOCTABICHHOU
aHanu3 IIPOLIECCOB. 3HaHUSA OCHOBHBIX MOJIOXKEHUH yueOHOM nHdopmanuto, BEIOpaTh METO] uHdopMaleld, OTIIMYHO BIajeeT
METAJIIIYPru4eCcKux UIIK-5.2. TMOJIOKEHUH yueOHOU JUCLUIUIMHEI TOJIBKO B pemieHus mpoobaeMbl U PEIIUTh €e. | HaBBIKAMU €€ aHaJlu3a U CHHTe3a,
HpOL[eCCOB u HpOBO[[I/IT OLICHKy JUCILIUIIJIIMHBI TOJBKO B peH_ICHI/II/I HaI/IGOJ'Iee qacTo I[OHyCKaeT CANHUYHBIC OLHI/I6KI/I B 3HACT BCC OCHOBHBEIC METOAbI
OLIEHKY paboThI paboThI peleHnr Hanboiee 4acTo BCTpevarolyecs npodiaeM | peleHuy NpodieM, HCTIBITHIBACT peuieHus npobieM,
TEXHOJIOTUYECKOI0 | TEXHOJIOIMYECKOIO BCTpeUarolyecs npodjieM B | B KOHKPETHOI obnacTw, CJI0KHOCTH B PEJKO IIPEelyCMOTPEHHBIE y4eOHOi
O60pyZ[OBaHI/IH JJIsL O60pyI[OBaHI/IiI I UX KOHerTHOﬁ 06J'IaCTI/I. YMEHUA peliaTh BCTPCHAIOIIHNXCS WU CIIOKHBIX r[porpaMMoﬁ, 3HAC€T THUIINYHBIC
HX peajr3alun peajm3anuu. CTyHeHT CHOCO6€H K KOHKPETHBIC ClIy4dasx peluCeHUA l'IpO6J'I€M. OH.II/I6KI/I u BO3MOKHBIC

PEHICHUTIO HEKOTOPBIX MNPAaKTUYCCKUC 3a/1a4u 13 CHOCO6€H CaMOCTOSATEIBHO CJIOKHOCTHU npu peuicHun 158

MPAaKTHYECKUX 3a/1a4 U3
YHCIIA TIPEyCMOTPEHHBIX
paboueit mporpamMmoi, HO
c11ab0 3HAKOM C
PEKOMEH/I0BAHHOU
CIIPABOYHOMU JIUTEPATYPOH.

4ycla NpelyCMOTPEHHBIX
paboueii mporpamMmot,
CTYAEHT 3HAKOM C
PEKOMEH/1I0BaHHOU
CIIPABOYHOM JINTEPATYPOHU.

pelaTh KOHKPETHbIE
MPaKTUYECKHE 3a7a4H,
Mpe1yCMOTPEeHHBIE paboueit
IIPOrpaMMOM, OPUEHTUPOBATHCA B
PEKOMEH/I0BAHHOU CIIPABOYHOM
JIUTEPAType, yMEET IPABUIILHO
OIICHUTH MOJIYUYCHHBIC PE3YJIbTAThI
pPacdyeToB WIH HKCIEPUMEHTA.

criocoOeH BBIOpaTh U 3((HEeKTUBHO
NPUMEHNTD aJICKBATHBIH METOA
pelLIeHus] KOHKPETHON MpoOIieMBbl.
YBepeHHO pelaeT KOHKPETHBIE

MPAKTUIECKHE 3a1a4u
TIOBBIIICHHOM CJIO)KHOCTH,
CBOOOTHO HCTIOJB3yeT

CIIPAaBOYHYIO JINTEpaTypy, AeaeT
000CHOBaHHBIC BBIBOJIBI u3
pe3ynbTaToB pacueToB WIH
SKCIIEPUMEHTOB.
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TIK-15. HIIK-15.1. 3amaya perieHa MeHee YeM 3amaya perena 6onee yeM | 3amada pemieHa Ooliee 4eM Ha 3amaua pemena Oojee YeM Ha
Crnocoben PazpabarsiBaet Ha 50% Ha 50%. 75%. 90%.
YOPaBIATH mporiecc pa3paboTKH CryneHt He crocobeH [TpomeMoHCTpHUPOBAHBI Crynent criocobeH oopaboTaTs, CryneHT cBOOOJZHO M YBEPECHHO
IIpoIIeccoM WHHOBAIINA B 3¢ PEKTHBHO IPUMEHUTD 3HAHUS OCHOBHBIX aHATM3UPOBATh U CHHTE3UPOBATh orepupyeT MIPEeJOCTABICHHOM
OCBOCHHUS METaJUTyprHIeCKOM 3HAHUS OCHOBHBIX TIOJIOXKCHUH YaeOHOH TIPEUIOKEHHYIO HH(OpMAIHIO, nHpOpManreH, OTINYHO BIaaeeT
WHHOBALIUi B TIPOM3BOJICTBE. TIOJIO)KEHUH yueOHOU JUCLUILIMHBI TOJIBKO B BBIOpaTh METO/| PELICHUS HaBBIKAMH €€ aHalM3a U CHHTE3a,
METaTypru4ecKoM WIIK-15.2. JMCIUIUIMHBI TOJIBKO B penieHur HanboJiee 4acTo | MpoOJIeMBbl M PELIUTH €e. 3HAeT BCE OCHOBHBIE METOJIBI
MIPOM3BOJICTBE U VYrpaBisier nporeccoM | peleHny HauboJjee yacTo BCTpevaronuecs npodiem | JlomyckaeT eAMHUYHbBIE OMIMOKK B | PELICHUS npooiiem,
MIPOTHO3UPOBATH OCBOCHUSI MHHOBALMI | BCTpedarolyecst NpoOyieM B | B KOHKPETHOW 00J1acT, penieHu: nNpooieM, HCIIBITHIBAET MIPeAyCMOTPEHHBIE y4eOHO
€ro pe3yJbTaThl. B METAJUTyPTU4YECKOM | KOHKPETHOi obnactu. yYMEHHUS peraTh CJIOKHOCTH B PEIKO MporpamMMoif, 3HaeT TUIHYHBIC
TIPOM3BOJICTBE. CryzneHT ciocobeH Kk KOHKpETHBIC BCTPEYAOIMXCS UITU CII0KHBIX OLINOKH u BO3MOXKHBIE
HIIK-15.3. PEIIeHII0 HEKOTOPBIX MPaKTUYEeCKHE 3a0a4l U3 CIIydasix pemeHus mpooiIeM. CIIO)KHOCTH TIpH  peIICHHH W
[poruosupyer MIPAaKTUIECKUX 3a/1a9 U3 gucia nperycMoTpeHHbX | CrocoOeH caMOCTOsTEeIhHO crocoOeH BBIOpaTh U 3 (HEeKTUBHO
Ppe3yIBTATHI Yrcia MpeIyCMOTPEHHBIX paboueii mporpamMmot, pemaTh KOHKPETHBIE MPUMEHUTH aJleKBaTHBIH METOx
WHHOBAIIHA B paboueit mporpaMMoi, HO CTYICHT 3HAKOM C MPaKTUYEeCKHE 3a0a4H, pelIeHusT KOHKPETHOH MPOOIEMBI.
METaJUTyPrHIeCKOM c11a00 3HAKOM C PEKOMEHIOBaHHO MIPeayCMOTPEHHBIE pabodeit VYBepeHHO pemraeT KOHKpETHEIC
TIPOU3BOJICTBE. PEeKOMEHAOBaHHOI CIpaBOYHOU JINTEPATYpOil. | MPOTPaMMO, OPHCHTHPOBATECA B | MPAKTHUECKUE 3a1a4n
CIIPAaBOYHOM JIUTEPATYpPOH. PEKOMEH/I0BAHHOU CIIPAaBOYHOMN MOBBIILIEHHOU CII0KHOCTH,
JUTEpaType, yMeeT IPaBHIbHO CBOOO/IHO UCIIOJIB3YeT
OLICHUTb IMOJTY4YEHHBIC CIIPaBOYHYIO JIUTEpATypy, JejaeT
pe3yJbTaThl pacyeToB WU 000CHOBaHHBIE BBIBOJIBI u3
9KCIIEPUMEHTA. pe3y/bTaToB  pacueToB W
SKCIICPUMEHTOB.
T1K-16. NIIK-16.2. 3amaya perieHa MeHee YeM 3anmaya periena 6onee yeM | 3ajgada pemieHa 0ojiee ueM Ha 3amaua perieHa 0Oosee 4YeM Ha
Criocoben Ipumensiet udpossie | Ha 50% Ha 50%. 75%. 90%.
OCBauBaTh U TEXHOJIOTUH B CryzeHT He crocoOeH [IpoaeMoHCTpUPOBAHBI CryneHt criocobeH 00padoTaTh, CrtyneHT cBOOOJIHO W YBEPEHHO
NIPUMEHATH npodeccHoHaIbLHON 3¢ PEKTUBHO TPUMEHUTD 3HAaHHUS OCHOBHBIX aHAJIM3UPOBATL U CHHTE3UPOBATH OIIEpUPYET IIPEIOCTABICHHOMN
u(ppoBbIe JIeSITEIIbHOCTH. 3HAHUSI OCHOBHBIX MOJIOKEHU N yueOHOH MpeaoKEeHHYI0 HHpOpMaIHIo, uHpOpMAIIUEH, OTIUYHO BIIAJCET
TEXHOJIOTUU JIA MOJ0KEHUH y‘le6HOﬁ JUCHHUIUINHBI TOJIBKO B BI)I6paTI) METO pCHICHUA HaBbIKaMU €€ aHaJlu3a W CHUHTC3a,
00BEKTOB JUCHUTUIAHBI TOIBKO B pelIeHnn HanboJee YacTo | MPOOJIEMBI H PEIIHTE ee. 3HaeT BCE OCHOBHBIC METOJBI
po¢eCCHOHATBHOM penreHnn Hanboee 4acTo BCTpevaromuecs nmpodiaem | JlomyckaeT eAMHUYHBIC OMIMOKA B | pEIICHUS npobiem,
JIESITETHHOCTH. BCTpeYaronecs mpodaeM B | B KOHKPETHOH 00JIacTH, peneHnH IpoOIeM, UCIIBITHIBACT MIPeyCMOTPECHHBIC yaeOHOI
KOHKPETHOH O0JIaCTH. YMEHHS perraTh CJIO)KHOCTH B PEIKO MpOrpaMMOl, 3HACT THIIUNYHEIC
CryneHt ciocoOeH K KOHKpPETHBIE BCTPEYAFOIIIXCS FITH CIIOKHBIX OIMOKH u BO3MOJKHEIE
PELIEHUIO HEKOTOPBIX NpaKTHYECKUE 3aa4u 13 Cily4asix peneHus mpooiem. CIIOKHOCTH TIIPU  pEIIeHHH U

MPAKTUYIECKUX 3a/1a9 U3
YKCIIa MPEIyCMOTPEHHBIX
paboueit mporpamMmoi, HO
cj1ab0 3HAKOM C

YHCIIa MPEYCMOTPEHHBIX
paboueii mporpamMmot,
CTYZICHT 3HAKOM C
PEKOMEHI0BaHHOM

CriocobeH caMOCTOSITELHO
pemaTb KOHerTHBIe
MPAKTUYECKHE 3a0a4H,
MIpeTyCMOTPEHHBIE paboueit

criocoOeH BrIOpaTh U 3((HEeKTUBHO
TIPUMEHUTDH a}leKBaTHBIﬁ METOL
peLIeHHUsT KOHKPETHOH MpOoOIeMBbl.
YBEpEeHHO pemaeT KOHKPETHBIE

17




PEKOMEH/I0BaHHOU
CIIPAaBOYHOMU JIUTEPATYPOH.

CIIPAaBOYHOM JTUTEPATypPOH.

MPOrpaMMOM, OPHEHTUPOBATHCA B
PEKOMEHIOBAaHHOM CIIPaBOYHOM
JIUTEpaType, yMEET IPaBHIBHO
OLICHUTb MOTYICHHBIC
pe3yNbTaThl PacyeTOB MU
JKCIEPUMEHTA.

TIpaKTHIECKUE 3aa41
TMOBBIICHHOK CIIOKHOCTH,
CBOOOTHO HCTIOJB3yeT

CTPaBOYHYIO JHUTEpaTypy, HAeTacT
000CHOBaHHBIE BBIBOJIBI u3
pe3yapTaToB  pacueToB MU
SKCHEPUMEHTOB.
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Onenka

Kputepun onenuBanus

Bricokuii ypoBeHb
«S5»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIy’)KUBAET CTY/ICHT, OCBOMBIINII 3HAHNS,
YMEHUS, KOMIETECHIIUN U TEOPETUUECKUI MaTepuan 6e3 mpoOesios;
BBINIOJIHUBIIHI BCE 3aJaHUsL, IPEYCMOTPEHHBIC y4eOHBIM IJIAHOM Ha
BBICOKOM KaY€CTBEHHOM YPOBHE; IPAKTUUECKHE HABBIKH
po(heCCHOHATIBHOIO MPUMEHEHHUS] OCBOCHHBIX 3HAHUH C(HOPMUPOBAHBI.

Cpennuii ypoBeHb
«4»

OIICHKY «XOpPOI1I0» 3aCIYKUBACT CTYACHT, IPAKTUYCCKHU ITOJTHOCTBIO
OCBOMBIITHH 3HaHHus, YMCHUA, KOMIICTCHIIUU 1 TeOpeTI/I‘IeCKI/Iﬁ

(xopor1o) MaTepuai, yieOHbIC 3a/JaHUs HE OIEHEHBI MAKCUMATbHBIM YHCIIOM
0aJI0B, B OCHOBHOM C(HhOPMHUPOBAIT MPAKTHICCKUEC HABBIKH.
[Toporosrii OIICHKY «Y/I0BJIETBOPUTEIbHO» 3aCITYKUBAET CTYICHT, YACTUIHO C
YPOBEHB «3» po0elaMy OCBOMBIIUH 3HAHUS, YMCHHS, KOMITIETCHITUU U
(YIOBIETBOPUTENH | TEOPETUUYCCKUI MaTepuall, MHOTHE ydeOHbIC 3a1aHus 100 HE
HO) BBIIOJIHUJI, 1100 OHM OLIEHEHBI YHCIIOM 0ajII0B OJIM3KHUM K
MUHUMAITHHOMY, HEKOTOPBIC TPAKTUIECKIE HABBIKU HE COPMUPOBAHBI.
MuHUMANBHBIN | OLIEHKY «HEYIOBJICTBOPUTEIBHO» 3aCITY)KMBACT CTY/ICHT, HE OCBOMBIIHI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIICTCHIIMH ¥ TECOPETUYCCKUN MaTepua, y4eOHbIe
(HEeyIOBJIETBOPUTE | 3aJaHUS HE BHITIOIHIII, TPAKTUYECKUE HABBIKK HE C(HOPMUPOBAHEI.
JIbHO)

6. YHEBHO-METOJNMYECKOE OBECIIEYEHUE JUCIUIIJINHbI
6.1. YueOnas 1utepaTypa, neyaTHble H31aHus 0M0IMoTe4HOr0 POoHIA

Y4eOHo-MeToInYeCKOe oOecrnieueHue JUCIUIUIAHBI peanuzyeTcs B pamKax
(bYHKIIMOHHUPYIOIIEH B By3€ 3JIEKTPOHHOW MH(OpMamOHHO-00pa3oBaTenbHOI cpenbl. B momonnenne
K 9TOMY B 00pa30BaTeIbHOM MPOIIECCE HCIIONB3YeTCss OMOIMOTEYHBIN (OH/T IEYATHBIX W3TaHHMA.

Ne ni/m KoanuecTBo
HaumenoBanme uznanus B
0udaHoTEKE
1 A.C. Pomanos, M.A. I'eiixo, B.A. Pemero, H.®. UyBarun Wudopmannonssie
TEXHOJIOTMM B MeTaurypruu: yue6. mocodme / A.C. PomanoB [u 1p.]; 11
Hwuxeropon. roc. texs. ya-T uM. P.E. Anexceesa. — Huwxuuit Hosropon, 2021. —
178 c.
2 M.A. T'eiiko, A.C.PomanoB, O.U.Yebepsx, T.J. Kypummna ULudposse
TEXHOJIOTHH TIPOU3BOJCTBA IUThS. ydeb. mocobme / M.A. Teiixko [ gap.]; 12
Hwuxeropon. roc. texs. ya-T uM. P.E. Anexceesa. — Huwxuuit Hosropon, 2025. —
81c.
3 M.A. Teiiko, N.0O. Jleymun, A.B. Humenkos, B.A. Pemero, A.C. PomanoB
OcHOBBI AJIZIUTUBHBIX TEXHOJIOTHH M MPOU3BOJCTB: yueOHOe mocobue / M.A. 12
I'eitko, 1.0. Jleymmn, A.B. Humenkos, B.A. Pemeros, A.C. Pomanos; HI'TY
nM. P.E. AnekceeBa — H. Hosropog , 2020, — 213c. (I'pud)
6.2. CnpaBo4YHO-0uOHOrpaduyeckas Jureparypa
Ne n/m KoanyectBo
HaumenoBanme nznanns B
OudaHoTEKE
4 KaGangun O.I'. HayuHsle OCHOBBI ympaBieHHs MUKPO- ¥ MaKpOCTPYKTYpHOM 2
MeTaJljJa  3arOTOBOK, TOJyYEHHBIX AJAMTUBHBIM  BBIPAIIMBAHUEM, IYTEM
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/instit_fakul_kaf_shkoly/ifhtim/kaf_mto/up/43.pdf

MOCIIOWHOTO HAaHO- W JWCIEPCHOTO MOJUMUIMPOBAHUS JJI TTOBBIIICHUS
MEXaHMYeCKUX XapakTepucTuk wm3aenudt / O, Kabanmmua ; HITY
uM.P .E.AnekceeBa. - H.Hosropon : [U3n-Bo HI'TVY], 2024. - 192 c. : un. -
bubauorp.:c.178-192. - ISBN 978-5-502-01766-4 : 500-00.

5 WckyccTBeHHBIN WHTEIDIEKT W KuOep-pmsmueckne mexaHooOpabaThiBaroIIne
cucreMbl B mudpoBoM mpomsBoactBe / FO.I'. Kabammua [ ap.] ; HITY
uM.P.E.Anekceesa; [Ton pen.lO.I'.Kabannuna. - H.Hoeropon : [M3a1-80 HI'TVY],
2018. - 270 c. : un. - bubaumorp.:c.261-270. - ISBN 978-5-502-01029-0 : 190-00.

6.3 MeToanueckne yKazaHusi, peKOMeHIALUM U IPyrue MaTepuajbl K 3aHATHAM

Ne ni/m KoanyectBo
HaumenoBaHue u3iaHus B
0ndanoTexe
6 udpoBbie TEXHOIOTHH TPOU3BOJCTBA JUTHI : YUeOHO-METOM.pa3padoTka K
MPaKT.3aHATHAM JUIA CTyJ.HampasieHus noaror.22.03.02 "Merannyprus", Bcex
¢bopm obyuenus / HITY wum.P.E.AnekceeBa, OOpa3oBareibHO-HAYY.UH-T 7

(hM3UKO-XMM.TEXHON.M MaTepuanoBenenus, Kad."Meramryprudeckue TeXHOI.H
o0opyn."; Coct.:M.A.TI'eiiko, A.C.Pomanos. - H.Hosropog : [M3a-8o HI'TY],
2023. - 48 c. : un. - bubnuorp.:c.48. - 0-00.

7 Jleymma, W.O. [lonroroBka u 3amuTa BEITYCKHON KBAIM(UKAIMOHHON pabOTHI
MarucTpa: y4eOHO-METOIMYECKOe IocoOMe Uil CTYJEHTOB-MaruCTPaHTOB
HanpasieHust nmoarotoBku 22.04.02 «Mertamnyprusi» Bcex (opm oOydeHus / 10
HI'TY; coct: U.0. Jleymun, B.H. I'ymun, B.A. Koposun, JI.W. Jleymuna, E.A.
UYepubimos, Huxuuiit Hosropon, 2020. —43 c.

Kypnanbr:  «JIuteitHoe  mpousBoAcTBO»,  «Jlureimuk  Poccum»,  «HxkeHepHOe
oOpa3oBaHme», «3arOTOBUTEIILHBIC TIPOU3BOCTBA B MAIIMHOCTPOSHUMN», «3BecTus By30oB. UepHas
MeTtamutyprusi», «M3sectus By30B. L[BeTHast MeTaiutyprus», «HepHble METalIb».

7. HNH®OPMAIMNOHHOE OBECHHEYEHHUE JUCHHUIIJIIMHbI

YueOHBII TpoliecC 1O  JUCHUIUIMHE  00ECTeuYeH  HEeOOXOAUMBIM  KOMILIEKTOM
JUIEH3MOHHOTO M CBOOOJHO PacCIpOCTPAHSIEMOTo MPOTPAMMHOIO OOECHEYeHHUs, B TOM YHUCIE
OTEUECTBEHHOTO0 TPOMU3BOACTBA (COCTaB MO JUCHUILIMHE ompeneneH B Hacrosmed PIIJ] u
MO/JICKUT OOHOBJIEHUIO NTPU HEOOXOAUMOCTH).
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7.1. Ilepeuennb pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTH
«HTEepHET», HEOOXOAMMBIX JISI 0CBOEHHS AUCUUIJIMHBI (MOIYJIs1)
[lepedyens nporpaMMHBIX MPOJIYKTOB, UCIIOIB3YEMbIX IIPU MPOBEACHUH PA3INYHBIX BUIOB 3aHATHIA
10 TUCHMIUIMHE (OTKPBITHIN JOCTY):

1. Hayunas  onextponHas  OuOmuoreka  E-LIBRARY.ru. -  Pexum  gocryna:
http://elibrary.ru/defaultx.asp

2. DnexrponHas oubimoreunas cucreMa [10BOJDKCKOTO TOCYIApCTBEHHOIO YHHUBEPCUTETA CEPBUCA
[DnexTponHsIi pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

3. DnexTpoHHO-OMOIMOTeYHass cucTtemMa Znanium.com [DJEKTPOHHBIA pecypc]. - Pexum
noctyna:http://znanium.com/. — 3ari. ¢ sxpaHa.

4. OtkpeiTOoe 0Opa3oBanue [DneKTpoHHBIN pecypc]. - Pexum mocrymna: https://openedu.ru/. - 3ari ¢
JKpaHa.

5. ba3sl mannubIx Bcepoccuiickoro MHCTUTYTa Hay4HOH M TexHu4eckoit mHpopmanuu (BUHUTU
PAH) mo ecrecTBEHHBIM, TOYHBIM M TEXHUYECKMM HayKaM OJEKTPOHHBIA pecypc]. - Pexum
nocryma: http://www.viniti.ru. — 3arm. ¢ skpaHa.

6. YHuBepcuteTckas HH(pOpManMoHHas cucrema Poccus [DaexkTpoHHBI pecype]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7. ®enepanbubiii moptan. Poccuiickoe obpazoBanue [DnekTpoHHBIA pecype]. - Pexxum moctyma:
http://www.edu.ru/ — 3ari. ¢ 3xpaHa.

8. Poccuiickuii o0pa3oBarenbHBId TOpTan [DnekTpoHHBIH pecypc]. - Pexum poctyna:
http://www.school.edu.ru/default.asp — 3aru. ¢ sxkpana.

9. «MHxuHUPUHD [ DIEKTPOHHBIH pecypc]. - Pexum nocrymna:_http://www.enginrussia.ru — 3ari. ¢
JKpaHa.

10. VYHuBepcuTeTckMe€ CeTM 3HAaHUW [DNEKTpOHHBIM pecypc]. - Pexum pocryna:
http://www.unicor.ru — 3ari. ¢ sKpaHa.

11. denepanbHbIii 00pa3zoBaTenbHbIN mopTan. MmkenepHoe oOpa3oBanue [ DIEKTPOHHBIN pecypc]. -
Pexxum nocryna:_http://www.techno.edu.ru — 3aru. ¢ skpaHa.

12. TlopTan g cTyIeHTOB JIJIsl TOWCKa WH(OPMALIUY TTO0 U3yYaeMbIM AUCHUILTUHAM [ DJIEKTPOHHBIN
pecypc]. - Pexxum mocryma:_http://www.twirpx.com — 3ari. ¢ skpaHa.

13. Tlopran «Metamtypr» [DnekTpoHHbIN pecype]. - Pexxum nocryma: www.bestmetallurg.narod.ru
— 3ari. ¢ sKpaHa.

14. Tlopran Poccuiickoit Accomnuanuu JIuTedmukoB [DaeKTpoHHBINA pecype]. - Pexum mocryna:
WWW.ruscastings.ru _— 3arJ. ¢ akpasa.

7.2. IlepeyeHb NPOrpaMMHOIo odecrneyeHnsi 1 HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Tabauna 7 - [lepeueHb 31€KTPOHHBIX OMOIMOTEUHBIX CUCTEM

Ne HaunmenoBanue DbC Ccblika, 10 KOTOPOil 0CYHIeCTBJIAETCSH
aoctyn Kk 9bC

1 2 3

1 KoHCynbTaHT cTyieHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 HOpaiirt https://biblio-online.ru/

4 TNT-ebook https://www.tnt-ebook.ru/

B Ta6JII/II_IC 8 YKazaH 1CpCUYCHb JIMOCH3MOHHOI'0O U CB060,I[HO paciapocTpaHndaeMoro
ImporpaMMHOIO O6€CH€‘—I€HI/I${, B TOM YHUCJIC OTCUCCTBCHHOI'O IIPOMU3BOJCTBA.

Tabnuma 8§ - [lepeyeHb MPOrpaMMHOro odecneyeHust

IIporpammHoe o0ecrieyeHue, MCNOJIb3yeMoe B ’ IIporpammHoe oGecnieueHue ’
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.edu.ru/
http://www.school.edu.ru/default.asp
http://www.unicor.ru/
http://www.techno.edu.ru/
http://www.twirpx.com/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.tnt-ebook.ru/

YHUBEPCUTETE HA TOTOBOPHOI OCHOBE

CBOOO/THOTO pacHpoOCTPaHEHHS

1

2

Microsoft Ofice 2007 Russian Academic OPEN No
Level; nomep muuensum 44804588; nara Bwigaun
15.11.2008; aBTOpHM3AIMOHHBIA HOMEpP JIUIICH3HATa
64795440Z7ZE1011

PDM STEP Suite 5.405 free license

Kowmmac 3D v21. Jluuensnonnoe coriairenne Ne Hi-
24-00076 ot 28.06.24

LVMFlow 4.5r5, nunensus Ne8200.G54
(cnenuanbHOE MPOrpaMMHOE 00ecIeueHue)

B Tabmuue 9 ykazaH nepeyeHb NPOECCHOHATIBHBIX 0a3 JaHHBIX M MH(POPMALMOHHBIX
CIIPAaBOYHBIX CHUCTEM, K KOTOpBIM obOecnedeH nocTyn (yaajaeHHbI noctyn). JlaHHBIA nepeyeHb
MOJUIEKHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusmMu OI'OC BO.

Tabmuua 9 - [lepeyeHb cOBpeMeHHBIX NPO(PecCHOHAIBHBIX 023 JaHHBIX M MHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

Ne | HanmenoBanue npoecCHOHAJIBLHOM 0a3bl JAHHBIX, HocTyn K pecypcey (yaaJieHHbII
HH(OPMALMOHHO-CIIPABOYHOI CHCTEMbI JAOCTYI € YKa3aHHeM
CCBLIKH/A0CTYI M3 JIOKAJIbHOM CeTH
YHHBEPCHTETA)

1 2 3

1 basa  pgaHHBIX  CTaH#ZapTOB U PErJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT [[home/standarts

5 ba3pl nanHbpIX HanmoHaAMBHOrO coBETa MO OLEHOYHOU hitp://WwWw.neva.ru
JEeSITEIbHOCTH

3 | CuopaBounas npasoBast cucreMa «Koncynprantl limrocy JIOCTYII U3 JIOKAJIbHOM CETH

4 | UndpopmanmoHHo-cipaBoyHas cuctema «Texakenepr» JIOCTYI U3 JIOKAJIbHOU CETH

8. OBPA3OBATEJIBHBIE PECYPCBbI J1J1s1 UTHBAJINJOB U JINI C OB3

B rtabmume 10 yka3aH mnepedyeHb 0Opa30BATENBHBIX PECYpCOB, HMMEIOUIMX (HOPMBL,
aJlanTUPOBAHHBIE K OrpAaHUYEHHMSIM HX 370POBbs, a TAK)KE CBEJCHHMS O HAJIWYMU CIIEHUAIBHBIX

TEXHUYCCKUX CPEACTB 06y‘~ICHI/I$[ KOJUICKTUBHOTO W MWHAWBUAYAJIBHOTO ITIOJB30BaHUA.

[Tpu

3alOTHEHUN TaONHIBI MOXKET OBITh HCIONb30BaHA HHQOpMAIUs, pa3MellleHHas B MOJApa3Jele
«ocTtynHas cpena» cnenuanuzupoBanHoro pazzena caiita HI'TY «CBenennst 00 06pa3oBaTebHON

opraam3aum»https://www.nntu.ru/sveden/accenv/

Tabmuua 10 - OGpa3zoBaTenbHbIe pecypchl JUlsi HHBaIUI0B 1 jini ¢ OB3

Ne Ilepeyenb oOpa3oBaTeIbLHBIX PECYPCOB,
NMPUCIOCOOJIEHHBIX U1 MCIOJIb30BAHUS
uHBaJguaamMu u gunamu ¢ OB3

CaeeHus 0 HAJIMYHMH CHEHMATBHBIX
TeXHHYECKHX CPeACTB 00y4eHHs
KOJIJIEKTUBHOTO ¥ HHAMBHUAYAJbHOIO

M0JIb30BAHUS
1 2 3
1 OBbC «KOoHCYJIBTaHT CTYJEHTA» 03BYYKa KHUT U YBEJIMYEHHE MIpHPTa

9BC «Jlaup»

ClicnuaJIbHOC MOOUJIBLHOE IMPUITOKCHUC -

2 CHUHTE3aTOp peYH, KOTOPBI BOCIIPOU3BOIUT
TEKCTHI KHUT ¥ MEHIO HaBUT Al
3 OBC «tOpaiit» BEpCHS JIs CIIA00BUISTITAX
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOANMOE JIJIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VuebOHbie AyauTOopuun JId IpOBCACHUS 3aHATHH 110 JUCHUINIMHE OCHAIICHBI O60py,[[0BaHI/ICM n
TCXHUYCCKUMU CpCACTBAMU O6y‘1€HI/IH, COCTaB KOTOPBIX OHNPCACICH B JaHHOM pas3aciie (Ta6n1/1ua

11).

Tabmuma 11 - OcHaIIEHHOCTh AyTUTOPHI M MIOMEIIEHHI ISl CAMOCTOSTEILHON PaboThI
CTYJICHTOB IT0 JIMCI[UTLIHHE

Ne HaumeHoBaHue OcHaleHHOCTh Ay M TOPHUii IlepeyeHb JMIIEH3UOHHOTO
ayAMTOPHUIl U MOMeIleHU U OMelleHu il NMPOrpamMMHOro odecrevyeHus.
NMOMelIeHH i I IJISE CAMOCTOSITeJILHOM PexBH3MTHI OATBEPKAAIONIETO
CaMOCTOSITEJIbHOM padoTbI JOKYMEHTa
padoThI
1 1 2 3

1 3306a 1. Tocka MapkepHasi; Microsoft Ofice 2007 Russian Academic
MynbTrMe IUHAS 2. Jlocka MHTEpaKTHUBHAs; OPEN No Level; HoMmMep mHIeH3UH
ayIUTOPUS (mns | 3. Mynerumenwniiabiii npoektop | 44804588;  mara  Beimaum  15.11.2008;
HPOBEACHUS sansaTuii | (Canon); ABTOPU3ALMOHHBIA ~ HOMEp  JIMIIEH3HAaTa
JIEKITHOHHOT'O u | 4. Kommosiotepsr PC Intel Core | 64795440ZZE1011.
CEMHHAPCKOTO tuma, | 13/16 Gb RAM/NVIDIA | LVMFlow 4.5r5, munensus Ne8200.G54
TPYIIOBBIX u | GeForce GTX | [IpenocraBnssemoe OY Ha 0e3BO3ME3HOM
WHIUBUIYaITbHBIX 1050Ti/RX550/HDD 500/1000 | ocHOBE B y4eOHBIX IEIISX:
KOHCYJIbTAIINH, Gb (8 mryk) Kommac 3D v21. JIunieH3u0HHOE
Tekymero Kourpons u | 5. MOY HP113 cornamenue Ne Hin-24-00076 ot
IPOMEXYTOYHOM 6. PaGouee MeCTo | 28.06.24;
artecraunn)  (kadenpa | mpenozasaresns PDM STEP Suite 5.405 free license:
«Meranmyprudeckue 7. Pabodee mecTo cryneHTa - 24 http://pss.cals.ru;
oGopyrosanner), | CAE  Fidesys  7.1.  https:/cae-

YIIOBaHUE»), :

603155, fidesys.com.
Hwuxeroponckas
obmactb, r. HuxHwuit
Hogsropon, yn. MuHuHa,
oM 28a, Kopit. 3

10. METOAUMYECKHUE PEKOMEHJALIMU OBYYARKOIIIUMCSA

1O OCBOEHHMIO JTUCIUITJIMHbI

10.1. O0mme MeToAHYECKHE PEKOMEHAAIUM A 00y4alOIMXCSl M0 OCBOCHUIO AW CHMILIMHBI,
o0pa3oBaTe/IbHbIC TEXHOJIOTHHU

JucuumnimHa — peanu3yercs  MOCPEJACTBOM  IPOBEIEHUsT  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKIIIOYas MPOBEAECHUE TEKYIIEro KOHTPOJS YCHEeBAEMOCTH), CaMOCTOSTEIbHOMN
paboThl 00yUJaIOIIMXCS ¥ TPOMEXYTOUHOM aTTecTaluu.

KonrtakTHas pabota MOXXeT OBITh ayJUTOPHOH, BHEAYAUTOPHOW, a TAaKKe NMPOBOAMUTHCSA B
AIEKTPOHHOU MH(GOPMAIIMOHHO-00pa3oBaTeNlbHON cpeie yHuBepceutera (nanee - DMOC). B ciyqae
MIPOBE/ICHUS YaCTH KOHTAKTHOU pa®oThl o aucuuruinHe B SMOC (B COOTBETCTBUU C pacIUCAHUEM
y4eOHBIX 3aHATHUH), TPYJOEMKOCTh KOHTakTHON pabora B DUMOC sKkBUBaNeHTHA ayIuTOPHOM
pa0ore.

[lpenoaBanre  TUCIUILIIMHBI
00pa3zoBaTeNbHBIX TEXHOIOTHI:

- UHTEPAKTUBHBIE TEXHOJIOTUH;

- Pa3HOYPOBHEBBIE 33JJaHUS;

BEACTCA C IMPUMEHCHUEM CICOYIOIUX BHUI0B
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- cobeceloBaHUeE.

JUis OLleHKM 3HaHWM, YMEHH, HaBBIKOB M YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUH I10
IMCLUUIUIMHE TIPENoJaBaTeilb MOXKET NPUMEHATh OaUIbHO-PEHUTHHTOBYIOCUCTEMY KOHTPOJISA U
OLICHKY yCIIEBAEMOCTH CTYJIEHTOB.

[To utoram TekyIied ycreBaeMOCTH CTYICHTY MOKET OBITh BBICTABJICHA OIEHKA I10
IIPOMEKYTOUHOM aTTeCTalluid B COOTBETCTBUHU 3a HaOpaHHBIMU 3a cemecTp Oautamu. CTyneHTam,
HaOpaBIIUM B XOJI¢ TEKYLIET0 KOHTPOJS yCHEBAEMOCTH MO Jucuuiuimae oT 61 mo 100 6amnnoB u
BBIIIOJIHUBUIMM BCE€ 00s3aTelbHblEe BUIbl 3aIVIAHUPOBAHHBIX YYEOHBIX 3aHATHH, 10 PELICHUIO
npernojaBaTenss 0e3 MPOXOXKIEHHs IPOMEXKYTOUHOM aTTecTallid BBICTABISIETCS OLIEHKA B
COOTBETCTBHUHM CO IIKAJION OLEHKU PE3YIbTATOB OCBOCHHUS JUCLIUILINHEL.

PesynbraTr 00ydeHusi cuuraercss cOpMHPOBAHHBIM HA NOBBIINIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJEpKaHUE Kypca OCBOEHO IOJIHOCTBIO. [Ipu yCTHBIX coOeceaoBaHUSX CTYICHT
MCYUEPIIBIBAIOINE, MOCIEI0BATEIBHO, YETKO U JIOTHUECKH M3JaraeT y4eOHbIH MaTepua; CBOOOIHO
CIPaBIIETCS C 3aJadaMH, BOIIPOCAMM M JPYIMMHM BHMJAMM 3aJ@aHUM, HCIOJIB3YeT B OTBETE
JONIOJTHUTENIBHBIN Matepuai. Bce mpermycMoTpeHHble paboueil ydeOHOM mHporpaMMoi 3amgaHus
BBIIOJIHEHBl B COOTBETCTBUUM C YCTAQHOBJIEHHBIMH TpPEOOBaHMSMHM, CTYIEHT CHocoOeH
AQHAIIM3UPOBATh IIOJYYECHHBIC pE3YyJbTaThbl, IPOSBISAET CAMOCTOSATEIBHOCTh IIPHU BBIIIOJHEHUH
3aaHUH.

PesyibraT 00ydeHusi cuutaerci c(pOpMHPOBAHHBIM HAa NOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOEe COJEpKaHUE Kypca OCBOEHO INMOJIHOCThIO. [Ipu yCTHBIX coOecenoBaHUSX CTYICHT
MOCJIEIOBATENBHO, YETKO W JIOTUYECKH CTPOMHO H3iIaraeT y4eOHBI MaTepuall; CIpPaBISIETCS C
3aJjayaMM, BONPOCAMU W JAPYTUMHM BHJAMH 3aJaHui, TpeOyloluX NpUMEHEHHs 3HaHUN; Bce
MpeAyCMOTPEHHBIE paboueld y4eOHOW MporpaMMoOil 3aJaHus BBINOJIHEHBI B COOTBETCTBHH C
YCTQHOBJICHHBIMH TpPEeOOBaHUSIMH, CTYAEHT CIIOCOOEH aHaJIM3UpPOBAaTh IOJIYYEHHBIE PE3yJIbTaThl;
IIPOSIBIISIET CAMOCTOSATEIIBHOCTD IIPHU BBINIOJIHEHUH 33 JaHUN

PesynbTaT 00yueHHns cuuTaercs Hec(pOPMHUPOBAHHBIM, €CIIU CTYJAEHT IPU BBIIIOJIHEHUH
3aJJaHUil HE JIEMOHCTPUPYET 3HAHWK Yy4eOHOTrO MaTepHuala, JONMYCKaeT OIIHMOKH, HEYBEPEHHO, C
OOJNBIIMMM 3aTPYAHEHUSMH BBIIIOJIHSCT 3aJaHMsl, HE JAEMOHCTPUpPYET HEOOXOIUMBIX YMEHHH,
KAaueCTBO BBINOJIHEHHBIX 33/J1aHUN HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, Kaue€CTBO UX
BBINTOJIHEHUS] OLIEHEHO YHUCIOM OajuIOB HIDKE TPEX IO OLIEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyecKkue yKa3aHus AJs 3aHATHH JEeKIMOHHOTO THNIA

JIeKIIMOHHBIN KypC MpeAroyaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTUYECKOro IUIaHa. B XoJie JIEKIIMOHHBIX 3aHATUH pacKpbIBarOTCs 0a30BbIE BOIPOCHI B paMKax
Kaxaoi tembl jguctuiuiHbl (Tabmuna 4) . O003HauYalOTCs KIHOYEBBIE aCIEKThl TEM, a TaKke
JIeNaloTCsid aKUEHThl Ha HauOoyiee CIOKHBIE M Ba)KHBIE IOJOXKEHUS H3y4aeMoro marepuala.
Marepuainsl JeKIHUHA SBISIOTCS ONOPHON OCHOBOM JJISl OJATOTOBKH 00OYUaIOIIMXCS K MPAaKTHYECKUM
3aHATUSAM / 1a00OpaTOPHBIM paboTaM ¥ BHITIOJIHEHUSI 3aJIaHU CaMOCTOSATEILHON paboThI, a TAKXKE K
MEpPONPUATHIAM TEKYILEro KOHTPOJS YCIIEBa€MOCTH M TPOMEXYTOUHOW aTTecTaluu IO
TVCIUTUIAHE.

B Xozme NeKUMOHHBIX 3aHATUH  PEKOMEHAYETCs BECTH KOHCIEKTUPOBaHHE Y4eOHOIO

MaTepuaa.

10.3. Meroauyeckue YKa3aHUsI MO OCBOCHHIO [MCHUIUIMHBI HAa MNPAKTHYECKUX
3aHATHAX

[TpakTyeckue 3aHATHS TMPEACTABISIIOT COOON JETaM3aLUI0 JIEKIIHOHHOTO TEOPETUYECKOTO
MaTepuaia, MPOBOJATCS B LENIX 3aKpeIUIeHHs] Kypca M OXBaTbhIBalOT BCE OCHOBHBIE pa3Jieibl.
OcHoBHOW (popMOIl TpOBEeNEHUS] CEMMHApPOB U TNPAKTUUYECKUX 3aHATHH SIBISETCS OOCYXKIEHHUE
HauboJsee MPOOJEMHBIX U CIIOKHBIX BOIPOCOB IO OTIENbHBIM TE€MaM, a TakKe pellleHue 3a1ad u
pa3bop MpUMEPOB M CUTYAIUI B ayJTUTOPHBIX YCIOBUSX.

[TpakTrueckue 3aHITHS 00Y4aIOIIUXCSl 00ECIIeUnBaIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUH, TOJyYCHHBIX Ha JICKIUIX;
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- TIONlyYeHUE YMEHHI W HaBBIKOB COCTABIICHUS JIOKJIAIOB M COOOIIEHUH, 0OCYXKIEHUS
BOITPOCOB I10 y4eOHOMY MaTepHaly JUCIUTIINHEI,

- NOJIBEJICHUE UTOTOB 3aHATHUI COTJIACHO TEXHOJIOTMYECKOW KapTe TUCLIUIUIMHBI.

Meronudeckue yka3aHus K TPAKTHUECKUM 3aHATUSM MPEICTABICHBI B yUeOHBIX MOCOOUSX:

1. M.A. Teiiko, N.O. Jleymmn, A.B. HumenkoB, B.A. PemeroB, A.C. PomanoB OcHOBBHI
AJZIUTUBHBIX TEXHOJIOTUH U MPOU3BOACTB: yueOHoe mocooue / M.A. I'etiko, 1.0O. Jleymun, A.B. HumeHkos,
B.A. Pemeros, A.C. Pomanos; HI'TY um. P.E. AnekceeBa — H. Hosropon , 2020, — 213c. (I'pud).

10.4. MeToanyeckue yKa3aHHus M0 CAMOCTOSITeIbHOM padoTe 00y4aromuxcs

CamocrosrtensbHas pabora obecneunmBaeT MOATOTOBKY OOYYalOIIErocss K ayAWTOPHBIM
3aHATUSAM M MEPOIPHUATHAM TEKYILEro KOHTPOJS M NMPOMEXKYTOYHOH aTTecTaluu MO U3ydyaeMou
aucUuIuIHE. Pe3ynbTarel 3TOH MOATOTOBKHM MPOSBISIOTCS B aKTHMBHOCTH OOydaromerocs Ha
3aHATUSAX M B KauecTBE BBIIOJHEHHBIX MPAKTHUECKUX 3aJaHUN U Jpyrux (opM TEKyLIEero
KOHTPOJISL.

[Tpy BbIMONIHEHUM 3aJaHUM Ul CaMOCTOATENBHOM paboThl peKOMeHIyeTcsl MpopadoTka
MaTepUaoB JIEKIUH 110 KaKIOM NPONMICHHOM TeMe, a TaKke HU3Yy4eHHE pPEKOMEHIyeMOU
JUTEpaTyphl, IpeacTaBieHHoi B Paznene 6.

B mporecce camocTosATeNbHOM pabOThl MPH HM3YYEHWH AWCHUILIUHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CHEIHMAIM3UPOBAHHBIX AYIUTOPHIX ISl CaMOCTOSATENIHOW pabOThI
(ykazano B Tabmuune 11). B ayauropusx uMeeTcss JOCTyn dYepe3 HH(pOpMarmoHHO-
TEJIEKOMMYHUKAIIMOHHYIO0 ceThb «VHTepHEeT» K 3JIEeKTPOHHOW HH(OPMAIMOHHO-00pa30BaTeIbHOM
cpene yauepcutera (QMOC) u snexrporHoit 6mbnuoreynoi cucteme (3bC), rie B 2JIeKTPOHHOM
BUJIE DPACIOJAraloTcsl ydeOHble U Yy4eOHO-METOJMUYECKHE MaTepualibl, KOTOpble MOTYT OBITh
MCTIOJIB30BAHBI [Tl CAMOCTOSITENIbHOW PaOOThI PU U3YYCHUH AUCUUTUINHBL.

Js oOywaromuxcs 1o 3a04yHOM (opme oOydeHMs caMOCTOsTeNbHas paboTa SBIsSIETCS
OCHOBHBIM BHJIOM Y4€OHOI 1€ TEINbHOCTH.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJIA
OCBOEHMA JUCIIAITJIMHbI

TunoBble KOHTPOJIbHBIE 32JaHNUSI WJIH MHbIE MATEPUAJIbI, HE00X0IUMBbIE JIf OLeHKH 3HAHMI,
YMeHM, HABBIKOB M (MJIH) ONBITA B X0/le TEKYLIero KOHTPOJIS yCIeBaeMOCTH

11.1.1. TunoBblie 3a1aHUS K MPAKTHYECKUM 3aHATUAM

1. CopoekTupoBaTh y4acTOK aiTUTUBHBIX TEXHOJIOTUH (110 3aJaHHIO MPENO1aBaTENs).
2. TlogrotoButh NH(POBYIO MOJENb I W3TOTOBICHHUS W3JSIHS METOJAMH aJTUTHBHBIX
TEXHOJIOTHUH (0 33JaHUIO TIPETIOIABATENS).

11.1.2.TunoBple Bonpocskl (3aJaHus) A1 YCTHOro (IMCbMEHHOI0) ONpoca

1. IlpuHnMNUaNbHBIE Pa3Indyusl TPAIUIMOHHOTO MPOU3BOJCTBA, MPOU3BOJCTBA C UCIOJIb30BAaHUEM
M(pPOBOro MPOEKTUPOBAHHUS M LUPPOBBIX HPOTOTUIIOB (OBICTPOTO NPOTOTUIIMPOBAHUSA) U
1 POBOro MPOU3BOJICTBA.

2. Knaccudukanus ammutuBHbix TexHonoruii: Bed Deposition u Direct Deposition; cemb
KaTeropuil ajIMTUBHBIX TEXHOJOTHH corjacHo kiaccudukamuun ASTM; pasnenenue ajaIuTHBHBIX
TEXHOJIOTHH 1Mo Trmam mporecca cornacHo [OCT P 57558-2017.

3. Ilimtockl 1 MUHYCHI M 001aCTH IPUMEHEHUS aJIIUTUBHBIX TEXHOJIOTHH.

4. [TepcnieKTHBHBIE HATIPABIICHHUS PA3BUTHS aTATHBHBIX TEXHOJIOTHIA U TIPOU3BOJICTB.

5. AnnuTUBHOE MTPOU3BOACTBO B Poccuu: Tekylee COCTOSHUE U EPCIEKTHBHI.
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/instit_fakul_kaf_shkoly/ifhtim/kaf_mto/up/43.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/instit_fakul_kaf_shkoly/ifhtim/kaf_mto/up/43.pdf

11.2. TunoBble KOHTPOJbHBIE 3a/IaHUSI WM HHbIE MATEPHAJIbI, HeOOXOIAMMBbIe IJs
OLEHKH 3HAHWH, YMeHHH, HABBIKOB U (WJIM) ONbITA B XO/J€ NMPOMEKYTOYHOI aTTrecTaluu 1o
AUCHMILINHE

dopma MpoBeNeHHUs MPOMEKYTOUHON AaTTECTAIMU IO TUCHUILIMHE: 3a4€T C OICHKOH B
YCTHO-TIMICBMEHHOU (hopMe.

IlepeyeHb BONPOCOB U 3a/IaHMIA /ISl MOATOTOBKH K 3a4eTy
1. B uém 3akirodaeTcsi IpUHUMINAIBHOE OTIIMYKME A JUTUBHBIX TEXHOJIOIHH OT CyOTPaKTUBHBIX?
2. UTo Takoe «aJIUTUBHBIM TEXHOJIOTHYECKUHN TTPOLIECCH?
3. YTo Takoe «aAUTUBHOE POU3BOICTBO», KIHU(PPOBOE IPOU3BOJICTBO»?
4. YTto TaKkoe «TE€XHOJIOTUHU OBICTPOTO MPOTOTUITUPOBAHUSIN?
5. IlpuHnunuanbHble pasinuyus TPaJULMOHHOIO MPOU3BOJCTBA, IPOM3BOJACTBA C UCIIOJIb30BAHUEM
U(ppPOBOrO0 MPOSKTUPOBAHUS U IHM(PPOBBIX MPOTOTHIOB (OBICTPOr0 NPOTOTHIIMPOBAHMS) U
1(GPOBOro MPOU3BOICTBA.
6. IloaroroBeTe 3cce Ha TeMy «IcTOpUS MOSBICHUS al/TATUBHBIX TEXHOIOTHIi».
7. Knaccudukanus agmutuBHbIX TexHonoruii: Bed Deposition u Direct Deposition; cemb
KaTeropuil aJIMTUBHBIX TEXHOJOTHU corjacHo kiaccubpukamun ASTM; pasneneHue aaguTHBHBIX
TEeXHOJIOTHH 1o TuraMm mnporecca corsiacio 'OCT P 57558-2017.
7. Ilmockl 1 MEHYCHI B 00J1aCTH IPUMEHEHUS aINTUBHBIX TEXHOJIOTHH.
8. IlepcieKTHBHbIE HANIPABJICHUS PA3BUTUS a/TUTUBHBIX TEXHOJIOTUI U IPOU3BO/ICTB.
9. AnnuTHBHOE TPOU3BOACTBO B Poccuu: Tekyliee COCTOSHUE U IEPCIICKTHBHI.
10. Cnoco6s! nosmyyenus 3D-mMonenu 11t U3TOTOBJIEHUS 1O HEll M3/1eHsl C TOMOIIBIO aIMTUBHBIX
TEXHOJIOTUH.
11. OcHoBHBIC (haKTOPHI, BIUSIOIMINE HA €€ TEXHOJOTUYHOCTh 3 D-Momenm.
12. Ocobennoctu nocrpoenust 3D-monenu mist 3D-newatn 8 CAD-cucreme.
13. OcHOBHBIC OITMOKHU MTOCTPOEHUS MPU MOAeIMpoBaHuU i 3D-meyaTn.
14. TToHsATHE TOBEPXHOCTHOM U TBEPOTEIBHON MOJIENIN PUMEHHUTENBHO K 3D-mevarn.
15. Ilepexon ot 3D-ckanupoBanus k npoektupoanuto B CAD.
16. Texuuueckoe obecnieuenue st moaroroBku CAD-monenn.
17. Knaccudukanus 3D-ckaHepoB A aJIMTUBHOTO MPOU3BOACTBA.
18. IIporpammuoe obecnieuenne st moaroroBku CAD-monmenn.
19. IToaroroska CAM-monenu k 3D-mreyatn.
20. IIporpammHoOe obecnieueHue Ui peJakTHpoBanus STL-Monenn u moAroToBKe €€ K mevaTH.
21. Ilporpammsl Juist ynpasieHus ¢pyHkuusamu 3D-npunTepa.
22. KakoB o0mmii MpUHIHIT TOCTPOSHHUS MOJIENIA 00BEKTa METOIaMH a/ITUTHBHBIX TEXHOJIOTHIA?
23. KakoB nporiecc pa3BUTHS TEXHOJIOTUU cTepeonuTorpaduu?
24. KakoBa cytb SLA-TexHOMOTHN?
25. KakoB mporiecc pa3BUTHS TEXHOJIOTMH MacO4HOI ctepeonuTorpapum?
26. Kakosa cyts SGC-TexHomornn?
27. Kakosa cytb MIM-Texnonoruu?
28. KakoB mporiecc pa3BUTHS TEXHOJIOTHU CTPYHHOM TPEXMEPHOH mevyaTn’?
29. Kakosa cyts 3DP-TexHonoruun?
30. KakoB mporiecc pa3BUTHSI TEXHOJIOTHH MOCIOHHOTO HAIJIaBICHUS?
31. KakoBa cyts FDM-TexHonorun?
32. Kakosa cyts DLP-TexHOMOTHI?
33. Kakosa cyrs CJP-Texnonoruu?
34. SLS-iporiecc CeNeKTHBHOTO JIA3EPHOTO CIIEKaHUS
35. SLM-tiporiecc CeIeKTUBHOTO Ja3epHOT0 TUIaBJICHUS
36. DMLS-mporiecc mpsiMOTO JIa3epHOTO CIICKaHHS
37. EBM-mporiecc 351eKTpOHHO-TY4€BO MIaBKU
38. 3DP-niporiecc cTpyiHOM TPEXMEPHOU TIeUaTH
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39. SHS-mpouecc CeneKTUBHOTO TEIUIOBOTO CTICKAHUS

40. LOM-niponiecc 1aMUHUPOBAHUS

41. DMD-nporecc npsiMoro HaHeceHus1 MeTalia

42. NuHoBanmoHHbIe Tiporiecchl 3D-meuatn metamioMm

43. Tlouemy nUTEHHOE MPOU3BOJCTBO OIICHUBACTCS CIIEHUAINCTAMU KaK MEPCIEeKTUBHAs 001acTh
MPAKTUYECKOT0 MPUMEHEHHUS aJINTUBHBIX TEXHOIOTHii?

44. Kakue HampaBlIeHHs TPUMEHEHUS aJINTUBHBIX TEXHOJOTHH B JHUTEHHOM NPOU3BOJICTBE B
HacTosIlee BpeMs U Ha Oipkaiiiee Oynyliee IpeIcTaBisioTcs Hanbosee nepcrneKTUBHBIMU?

45. Kakue anauTHBHBIE TEXHOJOTMH MCIONB3YIOTCA ISl MPOM3BOJCTBA JUTEUHBIX MOJENIeH
OJIHOKPATHOT'O IPUMEHEHUs?

46. OcobenHocTy MpuMeHeHus: SLS-TeXHONIoTnu Npu MPOU3BOJCTBE PA30BBIX JUTEHHBIX MOJEIEH
U3 MOJIUCTUPOJIA U TOJTUAMUJIA.

47. Ucnonw3oBanue SLA-TexHosoruu ais u3rotosienus: Quick-Cast-mozerneit 1 mpomoieriei.

48. Kakumu mpodeccnoHanbHBIMM 3HAHUSIMH W HaBBIKAMHU JOJDKEH O0Ja/aTh CHEHUAIUCT I10
aITATUBHBIM TEXHOJIOTHSIM?

49. B uém 3akirovaercss TEXHUYECKasi OJrOTOBKA aITUTUBHOTO MMPOU3BOICTBA?

50. B uém 3akimoyaercss HHPOPMAITMOHHOE COITPOBOKIACHUE aIINTUBHOTO MTPOU3BOICTBA?

51. TlepeuncauTh COCTAaB OCHOBHOTO TEXHOJIOTHYECKOTO 000PYAOBaHUS.

52. [lepeyncnuTh COCTAaB M Ha3HAYEHUE BCTIOMOTaTEIBHOTO 000PYIOBAHHMS.

53. Onucarh TEXHOIOTHYECKHE TIPOIECCHl TOTOTOBKYA MaTEpUAJIOB.

54. Onucath TEXHOJIOTMUECKHUE MPOIECCHl PEIUKIMHTa MaTEPUATIOB.

Urto Takoe KOHTPOJIb KaueCcTBa U3/ENIUN aAIUTUBHOTO MPOU3BOCTBA U B UYEM OH 3aKJIH0YaeTCs?
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PELIEH3US
Ha pado4y10 NporpaMMy AMCUMILIMHBI «AJIMTHBHbIE TEXHOJIOTMH U NPOU3BOACTBA»
OII BO no nanpasienuio 22.04.02 «Memannypeusy,
nporpamma «IHHOBaTHKA M NIPEANPUHAMATENbCTBO B METAJLJIYPTHH»
(kBasmM(puKanus BbINYCKHUKA — MarucTp)

BonogunsiM AHatonuem BsuecnaBoBuuem, renepanbHbiM aupektopoMm ITAO «Hopmanb»
(manmee MO TEKCTY pELEH3EHT), MPOBEACHA peleH3usl pabouyell mporpaMmbl JAUCHUILIUHBI
«ANIMTHBHBIE TexHoJoruu W mpomsBoacrBay OIl BO mno wHampasnenuto 22.04.02
«Memannypeua», npocpamma «HHHO8amMuUKa U NPEONPUHUMAMENLCMEO 6 MeMAyPeUuLy
(maructparypa) pazpadorannoit B ®I'bOY BO «Huxeropockuiit rocyjapcTBEHHbIN TEXHHUUECKUI
yuuBepcuter umenu P.E. AnekceeBa», Ha kadenpe «MeTammypruueckue TEXHOJIOTHH U
obopynoBanue» (pa3padoruuk — ['eiiko M.A., IOIIEHT, K.T.H.)

PaccmoTtpeB mpencTaBieHHbIE Ha PELEH3UI0 MaTEpHUalibl, PELICH3EHT MPHILET K CIETYIOIUM
BBIBOJIAM:

[Iporpamma coomsemcmeyem tpeboBanusim DPI'OC BO mno wnHanpaenenunio 22.04.02
«Memannypeus». llporpamma codepoicum Bce OCHOBHBIE pa3Jielibl, coomeemcmeayem TpeOOBaHUAM
K HOPMAaTHBHO-METOJMYECKUM JoKyMeHTaM. lIpexncraBnennas B Ilporpamme akmyansnocms
yueOHol aucuuruinabl B pamkax peanuzanuu OIIOII BO ue nodnesxcum comuenuio — NUCUUTUIMHA
OTHOCHUTCS K BADHATHBHOM YacTH y4eOHOro mukia — b1.

[Ipencrasnennsie B [Iporpamme yeru nucuurinabl coomsemcemeayiom tpedoBanusm GI'OCBO
Hanpasienus 22.04.02 «Memannypeusy.

B cootBerctBuu ¢ [IporpamMmoii 3a TUCHUIUIMHON « AAUTUBHBIE TEXHOJIOTHH U POU3BOJICTBAY»
3akperuieHsl komnemenyuu ITK-5, IIK-15, ITK-16. [luciunnuaa u npencrtasineHHas [Iporpamma
CNnOCcoOHbL peanuz06ams UX B O0BSIBICHHBIX TPEOOBAHUX.

Pezynomamut 06yuenus, npeacraBiceHubie B [IporpaMMe B KaTeropusix 3HaTh, YMETh, BIAJCTh
coomeemcmayom crenupuKke U COJIEPKaHUI0 AUCHUIIIMHBL U JeMOHCHMPUPVION 803MOICHOCHIb
MOJTyYCHHUS 3asBJICHHBIX PE3YJIbTaTOB.

O6mass TpynOEMKOCTh JUCHUIUIMHBL «AJAUTHBHbIE TEXHOJOTMH U TMPOU3BOACTBA»
cocrapisier 5 3auétHbix eaunu (180 vacor). Mudopmaims 0 B3aMMOCBSA3M U3y4aeMbIX JUCHIUILTHH
M BOIpPOCAM HCKIIOUEHHUs JOyONUpOBaHWS B COACPKAHUM JUCHUUIUIMH  COoOmeemcmeyem
JNCHUCTBUTENHHOCTH. JIMCIUITINHA «ATATHBHBIE TEXHOJOTMU ¥ MPOU3BOACTBA) B3aWUMOCBs3aHA
¢ apyrumu gucturmuinHamMu  OIIOII BO u VYueGHoro mana mno HampaBieHuto 22.04.02
«Memannypeus» v BOSMOXHOCTH TyOJIMPOBaHUS B COJIEP)KAaHUH OTCYTCTBYET.

[IpencraBnennas [IporpamMmMa mpesmnonaraeT MCIOJNb30BAaHHE COBPEMEHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH, HWCIIOJIb3yeMbIe TPH peAM3allid PA3IMYHBIX BHUJIOB y4eOHOW paboThl. DopMbI
00pa3oBaTeNbHBIX TEXHOIOTUN coomeemcmayom crienuduKe TUCIUTLINHEIL.

[IporpamMMa IUCHUTUTHHBI «AJUITATHBHBbIE TEXHOJOTHM W MPOU3BOACTBA) IPEANOaracT He
MeHee 50% 3aHsATUI B MHTEPaKTUBHOM opme.

Bunpl, conepxanne U TpyA0EMKOCTh CAMOCTOATEBHON padOTHI CTYICHTOB, IPECTABICHHBIC B
[Iporpamme, coomeemcmsyrom TpeOOBaHHUSIM K TOATOTOBKE BBIMYCKHHUKOB, COAEPXKAIIUMCS BO
®I'OC BO nanpasnenust 22.04.02 «Memannypeusi».

[IpencraBnennsie U onucanHeie B [Iporpamme Gopmbl mexyuyeii OLIEHKU 3HAHUM (YCTHBIA U
MMUCBMEHHBIN OTIPOC), coomseemcmayion CieupUKe TUCIUILTAHBI U TPEOOBAHHUSIM K BBITYCKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJS 3HAHHWHA CTyAEHTOB, MpemycMmorpeHHas [Iporpammoit, —
3a4eT C OIEHKOW, YTO coomeemcmeyen CTaTyCy AUCIUIUIMHBI, KaK JAUCIUTUIAHBI BapUATHBHOM
gactu yueOHoro nukia — b1 ®I'OC BO nanpasnenust 22.04.02 «Memannypeusy.

Hopwmbl oneHKn 3HaHWH, NpencrtaBieHHble B Ilporpamme, coomeemcmeyrom — cruenupuke
JTUCIUILTAHBI U TPeOOBAHUSIM K BBITYCKHUKAM.

Y4eOHO-MeToIn4YecKoe o0ecrieueHne TUCIUIUTNHBI IPECTaBICHO: OCHOBHOM JINTEpaTypoil — 2
ucTouyHuka (0a3oBble y4eOHUKH), MJOMOJHUTENHHOW JHUTEpaTypoii — 4 HauMEHOBaHWS,
MEPHONICCKIMH U3JJaHUSAMHU — 7, ICTOYHUKOB CO CCBUIKOW Ha AJICKTPOHHBIC pecypchl, MIHTepHET-
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pecypcel — 14 u  coomgemcmeyvem TpeboBanusim DPIOCBO wanpasnenuss 22.04.02
«Memannypeus».

MartepuaabHO-TEXHUYECKOE  OOeCTieueHrue  JUCIUIUIMHBI  COOTBETCTBYET  crielu(duke
JTUCHUIUIMHBL «AJJIUTHBHbIE TEXHOJIOTHM W TPOU3BOJACTBA» U 00ECIIEUMBACT HCIIOIH30BAHHE
COBPEMEHHBIX 00Pa30BATEIbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOJIOB OOYUCHHSI.

MeTtoauyeckie peKOMEHIAIMN CTYyJeHTaM U METOJIMYECKHE PEKOMEHJAIUHU MPENo1aBaTeNsIM
[0 OpraHu3aluu OOy4YeHHS IO JUCHUIUIMHE MAr0T MPEACTaBICHUE O crenuduke OOydYeHHS I10
TUCHUILTNHE «AJJMTHUBHbIE TEXHOJIOTHH U MPOU3BOJACTBAY.

OBIIUE BbIBO/IbI
Ha ocHoBaHWU POBEIEHHON PELIEH3UH MOXKHO CAETaTh 3aKII0OUEHHE, YTO XapaKTep, CTPYKTypa
U coJiepkaHue pabodeit mporpaMMbl JUCIUIUIMHBI «ATUTHBHbIE TEXHOJOTHMH H MPOU3BOICTBAY
OIIOII BO mno wnampasienuto 22.04.02 «Memannypeusy, npoepamma «HHHosamuka u

NPeonpUHUMAmMensCmeo 6 Memallypeuuy (kéanughuxayus BbINYCKHUKA — MA2Uucmp),
paspabotannas ['eiiko MuxaunoMm AJekceeBUYEM, [OICHTOM, K.T.H., JOIEHTOM, COOTBETCTBYET
tpedboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM SKOHOMHUKH, PhIHKA TPY/la ¥ IMO3BOJIUT TIPH
e€ peanu3aly yCIenHo 00ecnednTh (OPMHUPOBAHUE 3asIBICHHBIX KOMIICTECHITUH.

Peuensenr:

Bonoaun A.B., renepanbnbiii nupextop ITAO «Hopmaib»

20.01.2025 1.
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