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AJITUTUBHBLIE TEXHOJIOTNH
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Yacos 110 yueOHOMY IIaHy 144 @opMbI KOHTPOJISL B CEMECTpaXx:
B TOM YHUCIIE: 9K3aMeH 2
ayJUTOPHBIE 3aHATHSA 72
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Pacnpene.ﬂenne YacCoB JUCHHUIVIMHBI ITO0 CEMECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 2(1.2)

Kypee>) Uroro

Henens 18

Bun 3anaruii vII PIT yII PII

Jlexuun 36 36 36 36
ITpakTuueckue 36 36 36 36
Uroro ayx. 72 72 72 72
KonrakrHas pabora 72 72 72 72
Cam. pabora 45 45 45 45
Yacel Ha KOHTPOJIb 27 27 27 27
Hrtoro 144 144 144 144




IIporpammy coctaBui(u):

Kmu, cmapwuil npenodasamens, Ilayepa Eszcenuii Heanosuu

Pabouas mporpamma
AINTHBHBIE TEXHOJOTHHU

Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOoCTOSTeNFHO yCTaHABIMBASMBIH 00pa30BaTENIbHBIN CTAaHAAPT BBICIIEro 00pa3oBaHus - MarucTpatypa denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30oBaTelbHOE YUpexkIeHHE BhICIIero oOpa3oBanust « HalmoHanbHBIN HCCIe0BATENbCKUN
texHojorudeckuii yausepcurer «MUCHCy no nanpasnenuto noarorosku 22.04.02 METAJIJIYPI'UA (mpukas ot 05.03.2020 r. Ne
95 0.8.)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 ImIaHa:

22.04.02 Metaynyprus, 22.04.02-MMT-23-16.plx HoBsle MmaTepuaisl. [IopomKkoBbIe U aINTUBHBIC TEXHOJIOTHH, YTBEPKICHHOTO
VYuensim coBerom HUTY MUCHC B cocrase cootBercTByromei OIIOIT BO 22.06.2023, mpoTokon Ne 5-23

VYrBepxaena B cocrase OIIOII BO:

22.04.02 Metamnyprust, Hobie Mmatepuassl. [IopouikoBbie U aATUTUBHBIE TEXHOIOTUH, YTBEPKACHHONH YueHbM coBeroM HUTY
MUCHC 22.06.2023, npoTtoxost Ne 5-23

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Kadeapa nopoumkoBoii MeTaurypruu u GyHKIIHOHATBbHBIX MOKPBITHH

[Tporokon ot 03.04.2023 r., Nel 1

PyxoBonutens noapasznenenus Jlepamos E.A.



1. HEJIX OCBOEHUA

1.1 | Llenn ocBOGHMS TUCIUILIMHEL: HayunTs 0OCHOBaM KOMIUIEKCHOTO Hay9HOTO IOIX0/a I (JOpMHUPOBAHNUS y CTYAEHTOB
HaBBIKOB B 00JIACTH TEOPETUIECKUX OCHOB aJIUTUBHBIX TEXHOJOI Ui, cieruduKy 1 obnacTeil UX NpUMeHeHUs, 00yUUTh
BBIOOPY 000pYyIOBaHUS JUIS aIUTUBHBIX TEXHOJIOTHYECKUX MPOIECCOB, CIOCO0aM MOIyUeHHUs HCXOJHBIX OPOIIKOB
Pa3INYHOTO COCTaBa M Ha3HAUYEHHMS, 0COOCHHOCTSIM METOJIOB KOHTPOJISI CBOHCTB M CTPYKTYPBI KAK HCXOIHBIX IIOPOIIKOB,
TaK ¥ KOHEUHBIX U3/IE/IUil, YIIPABIATh TEXHOJIOTMYECKUMU IIPOLECCAMH U3TOTOBICHUS U3AEIUN, YMEHUIO
SKCILTyaTHpPOBaTh 000PyJOBaHHE.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBbHOM NPOT'PAMMBI

Bbnoxk OI1: b1.0

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 |BBezneHue B UQPpOBOE MPOU3BOJICTBO

2.1.2 | 3aKOHOMEPHOCTH, MEXaHU3MBbI U METO/IbI JUATHOCTHKHU TIporieccoB ropenus B CBC-cucremax

2.1.3 | TeXxHONIOTHH MMOJIYYEHHS ITOPOLIIKOOOPA3HBIX MaTEPUAIIOB

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeaIecTByomIee:

221 3anmra UHTEIIEKTyalIbHON COOCTBEHHOCTH

2.2.2 |MarepuanoBeneHue B aJIUTUBHBIX TEXHOIOTHUSIX

2.2.3 | TexHOIOTMM HAHOMATEPHATIOB U THOPUIHBIX HAHOMATEPHUAJIOB

2.2.4 | TexHONOTHS MOMYYEHH KOMIIO3HLIMOHHBIX MATEPHUANIOB IJIs1 aBHAKOCMHUYIECKOH MPOMBIIITIEHHOCTH

2.2.5 DU3UKO-XUMHUECKHE OCHOBBI U TEXHOJIOIMH TEIUIOBBIIEISIOMIMX U MTOTJIOMAIOLINX MaTEepUaoB

2.2.6 |IloaroroBka K mpomeaype 3aIlIUTHI U 3aIUTa BHITyCKHON KBaTH()UKAIIOHHONH pabOTEI

2.2.7 |IIpepnumuoMHas paKTUKa

3. PE3YJIbTATBI OBYYEHMUA 1O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSAMMUA

OIIK-4: CriocodeH HAXOAUTH U NepepadaThIBaTh HHYPOPMAINIO, TPEOYEMYIO /15l IPUHSITHS PellleHHii B HAYYHbIX
HCCIeJOBAHUSIX H B MPAKTHYECKOI TeXHUYECKOI 1esITeIbHOCTH, OCYIIECTBJISTH MOJASJIMPOBAHNUE, AHAJIN3 U IKCIIEPUMEHThI
B 1eJIIX MPOBEIEHMUS IeTAJbHOT0 HCCIeTOBAHUS ISl pellleHus CJI0KHBIX 3a/1a4 B mpodeccnoHalbHOI 00J1acTH

3HarTb:

OIIK-4-32 OcoOeHHOCTH TEXHOJIIOTHYECKOT0 000PYIOBaHH IS peaTH3auyl PA3IMIHbBIX TUIIOB aITITHBHBIX TEXHOJIOT U

OIIK-4-32 OcoOeHHOCTH TEXHOJIIOTHYECKOTO 000PYA0BAHH AT pealu3aluil PA3IHYHbIX TUIIOB aJITUTUBHBIX TEXHOIOTUIl

OIIK-4-31 [TpuHIUIBI TEOPETHIECKOTO M MPAKTUIECKOTO MOJICITUPOBAHHS IIPOIECCa NOCTPOCHUS M3 ICTHS

OIIK-4-31 IIpuHIUNIBI TEOPETUYECKOIO U MPAKTUUECKOTO MOJISIUPOBAHNUS IIPOLIECCA IOCTPOCHUS U3AENHUS

IIK-2: Cnioco0eH NMpoBOAUTH AHAJIU3 U TEOPeTHYECKH 000011ATH HAYYHbIE JaHHbIE B COOTBETCTBHU € 33/1a4aMu
HCCJIEOBAHNS, U3y9aTh HAYYHO-TeXHNYECKYI0 HHPOpManuio, GpopMHPOBATH MPOrpaMMBI HCCIeT0BAHMI

3HaTh:

TIK-2-32 KpuTepuu pannoHaIbHOTO HCIOIb30BaHUs OTIEpaLUii 0 MOCT-00pab0TKe U3AETHA, TTOTyYEHHBIX METOIaMH aJIUTUBHBIX
TEXHOJIOTUM

ITK-2-32 KpuTepru panmoHaAIEHOTO UCTIOb30BaHMS OMEPAIlii MO MOCT-00paboTKe U3ACIHM, TOJYYSHHBIX METOJAMH A TUTHBHBIX
TEXHOJIOTHH

[1K-2-31 O6nacTn IpUMEHEHNS W TCHACHINH PA3BUTHS aINTHBHBIX TEXHOJIOTHH.

TIK-2-31 Obnacti MpUMEHEHUS U TCHICHIIMM Pa3BUTHUS aITATUBHBIX TEXHOJOTHH.

OIIK-1: CriocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA 0OCHOBE (pyHIaMeHTAJBHBIX 3HAHMI,
3HAHMIT B MEKIMCUUILIUHAPHBIX 00/1aCTAX B 00J1aCTH METAJLIYPrum

3HaTh:

OIIK-1-31 TepMUHOIOTHIO, KIacCU(DUKALIUIO 1 OOIIHE XapaKTEePUCTUKH TN THBHBIX TEXHOJIOTHH.

OIIK-1-31 TepMHHOIOTHIO, KITACCU(PHUKALINIO U OOIIHNE XapaKTePUCTHKU aIIUTHBHBIX TEXHOJIOTHIL.

OIIK-1-32 ocHOBHBIE TPeOOBaHUS K MTOPOIIKAM IJISl aJAUTUBHBIX TEXHOJIOTHIA U METOJIbI X MOITyYEHHS

OIIK-1-32 ocHOBHBIE TPeOOBAHUS K IIOPOIIKAM JJIsl [IATUBHBIX TEXHOJOTHIA U METOJIBI MIX TIOTYUCHHS




OIIK-4: CnocodeH HAX0AUTh U NepepadaTbiBaTh HHpOPMaNHIO, TPeOyeMYI0 ISl IPHHATHSA PellIecHU B HAYYHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYEeCKOi AesiTeIbHOCTH, OCYILECTBISTh MOIeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTBI
B LleJIAIX IPOBeIeHNs 1eTAILHOI0 HCCAeJ0BAHMA ISl PellieHAs CI0XKHBIX 3224 B IPo¢)ecCHOHAIBHOI 00/1acTH

YMmerb:

OIIK-4-Y1 IIpoBoauTh TUTEPATypHBIA U MATEHTHBIN MOKCK B 00JACTH alITUTUBHBIX TEXHOJIOTHIA

OIIK-1: CriocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 32124, HA 0OCHOBE (pyHAaMEeHTAJIbHBIX 3HAHMIA,
3HAHUIH B MEKAUCHUINIMHAPHBIX 00J1ACTAX B 00J1aCTH METAJIypruH

YMmerh:

OIIK-1-Y1 dpopMymupoBaTh 1eTU U 33724l UCCIICIOBAHNN, BHIONPATh METOIbI HCCIICTOBAHUI

OIIK-4: Cnioco0eH HAXOAUTH U NepepadaThIBaAThL HHPOPMAINIO, TPEOYEMYIO /15l IPUHATHS pellleHHii B HAyYHbIX
HCCJICIOBAHUAX U B npaKanecxoﬁ TeXHUYECKOM ACeATEJIbHOCTH, OCYHIECTBJIATH MOICJIMPOBaHNEe, AaHAJIU3 U IKCIIEPUMEHTbI
B IleJISIX MPOBeIeHHsI IETAJILHOI0 UCCAETOBAHMS JIUIsI PelleHHs CI0KHBIX 32124 B PO ecCHOHAIBHOI 00/1acTH

YMmerb:

OIIK-4-Y1 IIpoBoanTH THTEPaTypPHBIA M MATEHTHBIH ITONUCK B 00TACTH aJANTHBHBIX TEXHOJIOTHH

IIK-2: Cnioco0eH NMpoBOAUTH AHAJIU3 U TEOPeTHYECKH 000011ATH HAYYHbIE JaHHbIE B COOTBETCTBHU € 33/1a4aMu
HCCJIeIOBAHNS, U3y9aTh HAYYHO-TeXHNYECKYI0 HHPOpMauio, GpopMHPOBATH MPOrPpaMMBI HCCIeT0BAHMI

YMmerb:

[IK-2-Y1 Ananu3upoBaTh BO3MOXHOCTHU aIANTUBHBIX TEXHOJOTHUYECKUX MPOIIECCOB MPH M3TOTOBIECHUH PA3IUUHBIX BUIOB
(OYHKIIMOHATBHBIX U3EITUH.

OIIK-1: Cnoco6eH pelmiaTh MPOU3BOACTBEHHbIE N (HJIH) HCCIEA0BATEIBLCKAE 3212491, HA OCHOBe (pyHIaMEHTAILHBIX 3HAHMIA,
3HAHMI B MEKIMCIUILTHHAPHBIX 00J1aCTAX B 00J1aCTH METAJLJIYPTrUuM

YMmerb:

OIIK-1-Y1 popmynupoBath LeIu U 33a4H UCCIIEIOBaHUMN, BEIOUPATh METO/IBI UCCIIEIOBAHUI

IIK-2: Cnioco6eH NpoBOAUTH AHAJIN3 U TEOPETHYECKH 00001IaTh HAY4YHbIE IaHHbIE B COOTBETCTBHUH C 32/ 1a4aMH
HCCIeJ0BAHUS, U3y4aTh HAYYHO-TEXHHYECKYI0 MH(POPMaLUI0, (POPMUPOBATH NPOIPAMMBI HCCJICI0BAHMI

Ymern:

ITK-2-VY2 Hcnons30BaTh U MPUMEHITH TPHOOPETEHHBIC 3HAHUS JUTS SKCTICPUMEHTAIBHBIX UCCIICIOBAHUN B 00JACTH al/IATUBHBIX
TEXHOJIOTHH.

ITK-2-¥2 HMcnons30BaTh U MPUMEHSTH IPHOOPETEHHBIE 3HAHUS IS OKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN B 00JIACTH alITATUBHBIX
TEXHOJIOTHH.

[IK-2-Y1 AHanu3upoBaTh BO3MOXKHOCTH aJIUTHBHBIX TEXHOIOTMYESCKAX MPOLIECCOB IPH U3TOTOBICHUH PA3IMYHBIX BUIOB
(YHKINOHATBHBIX H3ICITHH.

OIIK-1: CriocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA 0OCHOBE (pyHIaMeHTAJBHBIX 3HAHMI,
3HAHMI B MEKIMCIHUILTUHAPHBIX 00/1aCTAX B 00J1aCTH METAJLIIYPruM

YMeTh:

OIIK-1-Y2 onTuMU3UpOBaTh TEXHOJIOTHYECKUH UK MMOJYYESHUS U3EINH

OIIK-1-Y2 onTuMu3upoBaTh TEXHOJIOIMUECKUI LUK IOTy4YEHHs U3EeIUi

IIK-2: Cnioco0eH NMpoBOAUTH AHAJIU3 U TEOPeTHYECKH 000011ATH HAYYHbIE JaHHbIE B COOTBETCTBHU € 33/1a4aMu
HCCJIEIOBAHNS, U3Y9aTh HAYYHO-TeXHNYECKYI0 HH(pOpManuio, GpopMHPOBATH MPOrPpaMMBI HCCIeI0BAHMI

Baagern:

IIK-2-B1 HaBbikamu ncciieioBanus, IJIAHUPOBAHKS U IPOBEACHUS HEOOXOAUMBIX SKCTIEPUMEHTOB MOIYUYSHHIO U3IEITIHA METOIaMHU
aITATUBHBIX TEXHOJIOTHH

[IK-2-B1 HaBbikamu HCCJICAO0BaHMs, INITAaHUPOBAHUA U IPOBCACHUSA H€06XOZ[I/IMBIX OKCIICPUMCHTOB ITOJYYCHUIO HU3JEIUN METOIaMH
aJITATUBHBIX TEXHOJIOTHHA

OIIK-1: Crioco0eH pemiaTh NPOU3BOACTBEHHbBIE U (MJIM) HCCIEI0BaTEIbCKHE 321241, HA 0CHOBE (pyHIaMeHTAJbHBIX 3HAHMIA,
3HAHUH B MEKIUCHUILINHAPHBIX 00/1aCTAX B 00/1aCTH MeTAJLIyPruu

Baanernb:

OIIK-1-B2 MeTonaMu KOHTPOJISI KAYECTBA UCXOJHBIX MIOPOIIKOB U KOHEYHBIX U3EINN

OIIK-1-B3 merogaMu aHanM3a TEXHOJIOTMYECKUX IPOIECCOB MOTYICHHS U3ACIUH

OIIK-1-B1 MeTomamu co3gaHus MOJEIEH IS aJIMTUBHBIX TEXHOIOIUH

OIIK-1-B2 meTonaMu KOHTPOJISI KAUECTBA UCXOHBIX IOPOUIKOB U KOHEUHBIX U3EIHUI




OIIK-4: CnocodeH HAX0AUTh U NepepadaTbiBaTh HHpOPMaNHIO, TPeOyeMYI0 ISl IPHHATHSA PellIecHU B HAYYHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYEeCKOi AesiTeIbHOCTH, OCYILECTBISTh MOIeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTBI
B LleJIAIX IPOBeIeHNs 1eTAILHOI0 HCCAeJ0BAHMA ISl PellieHAs CI0XKHBIX 3224 B IPo¢)ecCHOHAIBHOI 00/1acTH

Baagern:

OIIK-4-B1 HaBblkaMu caMOCTOSITENBHOM paboThI ¢ TUTEPATYpOi 10 aJINTUBHBIM TEXHOJIOTHSIM

OIIK-4-B1 HaBelkaMu caMOCTOSITENBHOH pabOTHI C INTEPaTypOil IO aANTHBHEIM TEXHOJIOTHSM

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 321241, HA 0OCHOBE (pyHAaMeHTAJbLHBIX 3HAHMIA,
3HAHMII B MeKAMCHUIIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIruu

Baanernb:

OIIK-1-B3 MeTronaMu aHanu3a TEXHOIOTMYECKUX IIPOLIECCOB MOJIyYEHUS U3EIHH

OIIK-1-B1 MeTomamu co3gaHust MOJEIIEH IS aJIMTUBHBIX TEXHOIOIUH

4. CTPYKTYPA U COJEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kype HHIMKATOPHI H 1. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pasnen 1. Beenenue B
aJ/INTHBHbIE TEXHOJIOTHH

1.1 TepmuHosorus u 2 2 OIIK-1-31 JI1.1 J11.4
KI1accu(pHUKanus J1.5
COBPEMEHHBIX aJITUTHBHBIX D1 52
TEXHOJIOTUH;

/JTex/

1.2 HcTopus BO3HUKHOBEHUS U 2 2 OIIK-1-31 J1.1
Pa3BUTHS AATUTHBHBIX D152
TexHonoruit /JIex/

1.3 Pa3HOBHIHOCTH aAIUTHBHBIX 2 2 OIIK-1-31 JI1.1 P1
TEXHOJIOTUH, OCHOBaHHBIC Ha 21022
WCTIOJIb30BaHUH MOJTMMEPHBIX
Matepuaios /T1p/

1.4 [ToaroroBka K MpakTUYECKUM 2 5 OIIK-1-31 JI1.1J11.4
3aHATHUSIM, KOHTPOJIbHOU OIIK-4-Y1 2102
pabote Nel. /Cp/ OIIK-4-B1

1.5 Oco0eHHOCTH CIIEKaHUs 2 2 OIIK-1-31 JI.1
MOJINMEPOB B a/IJIMTUBHBIX OIIK-1-V1
texHonorusx. /IIp/

Pasnea 2. MatepuaJsl aJs
a/UINTHBHBIX TEXHOJIOTHIA

2.1 OcHoBHBIE TpeOOBaHUS K 2 2 OIIK-1-32 J1.1
Marepuasam st OIIK-1-V1 2132
aJTATUBHBIX TEXHOJIOTHH.

Knaccugukanus MeTo10B ux
nosy4yenus /JIex/

2.2 Knaccuueckue TexHOI0THI 2 2 OIIK-1-32 JI1.4
Moy4YeHus chepuaeckux OIIK-4-32 TIK- 21022
IIOPOUIKOB METOJAMHU 2-V1
JIUCTIEPTUPOBAHUS
pacmnasa /JIex/

2.3 AnbTepHATUBHBIC 2 2 OIIK-1-32 JI1.2 J11.4
TEXHOJIOTUH MOTYYECHUS OIIK-4-32 2122
chepuvecKux MOpoIIKOB Ha
OCHOBE
BBICOKOTEMITEPATYPHBIX
METAJLTUYECKUX
MaTepuaiios /Jlex/

2.4 TexHonorNK NMOTy4eHUs 2 2 OIIK-1-32 JI1.3 J11.6
MTOPOIIIKOB HA OCHOBE 21032
KepaMHUYECKUX U
KOMITO3UIIHOHHBIX
Marepuaios /JIex/




2.5 PazHoBHIHOCTH NEQEKTOB U OIIK-1-32 JI1.1 KM1
METO/JIbI KOHTPOJISI Ka4eCTBa OIIK-1-V1 21 52
MAaTepUajoB I aJJUTUBHBIX OIIK-1-B2
texHojoruil. KontposiasHas
pabota Nel /Jlex/
2.6 [IpoBeneHre cpaBHUTEIBHBIX OIIK-1-32 JI1.4 P4
HCCIIEIOBAaHNI OCHOBHBIX OIIK-1-B2 D1 52
XapaKTePUCTUK MTOPOITKOBBIX
MaTepHajoB, MOJTy4YEeHHbIX 0
Pa3ITUYHBIM
texHonorusm /Ip/
2.7 IIpoBeneHye cpaBHUTENBHBIX OIIK-1-32 J1.4 P6
HCCIIeIOBAaHNH OCHOBHBIX OIIK-1-B2 21022
XapaKTEPUCTUK MOPOIIKOBBIX
MaTepHaJioB, TOJYYECHHBIX TI0
Pa3MUYHBIM TEXHOJIOTHSIM
pacmbutenus /TIp/
2.8 Bri6op MeTona nonyueHus OIIK-1-32 JI1.4 P3
MTOPOILIKA B 3aBUCUMOCTH OT OIIK-4-32 21022
MaTepHasa | THIa OIIK-4-Y1
aJAIUTUBHOTO Iporecca /I1p/
2.9 Pa3znoBunHOCTH NedekToB OIIK-1-32 JI1.1 P5
MTOPOIIIKOBBIX MATEPHAIIOB U OIIK-1-B2 2132
MeToABI ux KoHTposs /TTp/
2.10 |IloaroroBka K MpakTHUYECKUM OIIK-1-32 JIT.1 JI1.3
3aHATHUSIM U KOHTPOJIBHOM JI1.4 JI1.6
pabote Nel. /Cp/ 21022
Pazaen 3. OcnoBnl 3D-
MO/IeJIMPOBAHNS
3.1 Cosganue 3d-monenu OIIK-1-B1 J1.1
U3JENHs ¢ Y4ETOM OI1K-4-31 D152
TEXHOJIOTHYECKUX
0CO0EHHOCTEN aIIUTUBHOTO
nporecca /Jlex/
3.2 BosmosxkHOCTH OIIK-1-B1 JI1.1
TOMOJIOTHYECKOM OIIK-4-31 21092
onTuMuzanuu. buonnueckuit
nu3aitd /JIex/
33 IMporpammMHOe obecrieueHue OIIK-1-Y2 JI1.1J11.4 P7
1g co3ganus 3D-Moenei, OIIK-1-B1 21 52
OCHOBHBIE (hopMaThl OIIK-1-B3
tatinos /Tp/ OIIK-4-31
34 IIpakTuueckue OIIK-1-B1 JI1.1J11.4 P8
PEKOMEHAAINHU TI0 OIIK-4-31 IIK- 2152
PaCIONIOKEHHIO JIeTalel Ha 2-Bl
TUTATE TIOCTPOSHHUS,
MOJIETUPOBaHNE
MO/IJIEPIKUBAIOIIIIX
koHCTpyKuuu /IIp/
3.5 Ontumuzarus 3D-moneneit OIIK-1-¥2 JI1.1J11.4 P9
W3JIeNUHA 1T0JT KOHKPETHbIE OIIK-1-B1 2122
BUJIBI aIITUTUBHBIX OIIK-4-31
texHoorui /T1p/ OIIK-4-32
3.6 [ToaroroBka K MpakTUYECKUM OIIK-1-Y2 JI1.1J11.4
3aHATHUSIM U KOHTPOJIbHOU OIIK-1-Bl1 2122
pabote Ne2. /Cp/
Paznen 4. OCHOBHbBIE THIIBI
aJ/INTHBHBIX MPOIECCOB
4.1 [Tocemenne OIIK-1-B1 P10
MIPOU3BOJCTBEHHBIX YYaCTKOB OIIK-1-B3
Y 03HAKOMJICHHE C OIIK-4-31
pa3IMYHBIMU THUIIAMH OIIK-4-32

AJUINTHBHBIX
TEXHOJIOTHYECKHUX
nporieccos /TIp/




4.2 OCHOBHBIE dTaIbl OIIK-1-B3 JI.1 P11
aJUIUTUBHOTO MPOU3BOJICTBA. OI1K-4-32 IIK- 21 52
[Ipakruueckue 2-V1 IIK-2-Bl
PEKOMEHIAINH IO BEIOOPY
THNa 000pyIOBaHUS IS
AITUTUBHOTO
npousBoscTea /IIp/

43 Br160op MeTona nomydeHus OIIK-1-Y2 Jd1.1 P12
HU3JENIUS B 3aBUCUMOCTH OT OIIK-1-B3 D152
€ro XapaKTepUCTHK U OIIK-4-31
ycnoBwii dkcturyaranuu /IIp/ OIIK-4-32 TIK-

2-V1

4.4 AIUTHBHBIE TEXHOJIOTHH, OIIK-1-Y2 JI1.1J11.4
OCHOBaHHbIE Ha TIPSIMOM OIIK-1-B3 2132
TOJTBOJIC SHEPTUU H
Marepuana /Jlex/

4.5 AITUTUBHBIE TEXHOJIOTUU OIIK-1-B3 J1.1
THIA «CHUHTE3 Ha 21022
noJuToKKey /JIex/

4.6 I'uGpumHbIe U OIIK-1-V2 JI1.1 JI1.5
KOMOMHHUPOBaHHEIE OIIK-1-B3 2122
aITUTUBHBIC
TexHonoruu /JIex/

4.7 TexHonoruueckue OIIK-1-Y2 JI1.1
OCOOCHHOCTH aJITATUBHOTO OIIK-1-B3 JI1.5J12.1
MIPOU3BOJICTBA U3JETHUH U3 J12.2 J12.3
KEPaMUYECKUX U 2132
KOMITO3UIIMOHHBIX
Matepuainos /JIex/

4.8 [ToaroroBka K MpakTHYECKUM OIIK-1-Y2 JI1.1J11.4
3aHATHUSIM, JTA0OPaTOPHBIM OIIK-1-B3 JI1.5J12.1
paboTaM U KOHTPOJIBHOM JI2.2 J12.3
pabote Ne2. /Cp/ 2122
Pa3nen S. IocT-00padoTka
H KOHTPOJBb KadyecTBa
H3aeanii

5.1 Tepmunonorus u OIIK-1-31 JI1.1 JI1.5
K1accuuKanus 1eQeKToB B 3132
W3JENHUX, TOTYICHHBIX
METOJaMH aJZIATHBHBIX
TexHonorui /JIex/

5.2 PaznoBugHOCTH TIOCT- OIIK-1-Y2 IIK JI1.1
00paboTKH U3ETHH, -2-32 2132
MOJYYCHHBIX METOJAMU
A TATUBHBIX
TexHonoruii /Jlex/

53 KoHTpons kauecTBa U3aenuid, OIIK-1-B2 JI1.5
MOJIYYEHHBIX METOJAMH 2132
aJTATUBHBIX
TexHonoruii /Jlex/

54 PasznoBumHOCTH nedekToB OIIK-1-31 JI1.5 P13
aJUIMTUBHBIX U3JIEIUN U OIIK-1-B2 2132
MeToAbI uX KoHTposs /TIp/

5.5 Br160p onTUManbHOTO OIIK-1-¥Y2 IIK JI1.1 JI1.5 P14
KOMILJIEKCa onepaiuii no -2-32 TIK-2-B1 2122
ocT-00paboTKe U3/ICIHIA B
3aBHCUMOCTH OT €ro
XapaKTepPUCTUK U YCIOBUH
skcrutyatauuu /I1p/

5.6 IToaroToBka K NpakTUYECKUM OIIK-1-B2 JI1.1 J11.5
3aHATHUSIM U KOHTPOJILHOU 2132

pabote Ne2. /Cp/

Pasgen 6. TenaeHuuu
Pa3BUTHA aJTUTHBHBIX
TEXHOJOTrui




6.1 O06nacTu IpUMEHEHHS U 2 4 OIIK-4-31 J1.1
TEHJICHIIMH Pa3BUTHUS OI1K-4-32 IIK- 21 52
QITUTUBHBIX TEXHOJIOTHH. 2-31 IIK-2-V1
Hcnonp30BaHue aaJuTHBHBIX
TEXHOJIOTHI B MEIUIIMHE.

Konrpombhas pabota
No2 /Jlex/

6.2 Jloknmaapl CTYJEeHTOB Ha TEMY 2 6 OIIK-4-Y1 J.1
MEPCHIEKTUBHBIX OIIK-4-B1 IIK- 2122
HaIpaBJIEHUI pa3BUTHSA 2-31 IIK-2-B1
aJTUTUBHBIX
texnomnoruii /TIp/

6.3 IMoaroroBka pedepara Ha 2 10 OIIK-4-Y1 Jd1.1
TEMY MEPCIEKTUBHBIX OIIK-4-B1 IIK- 2132
HaIpaBJIEHUI UCIIOJIb30BaHUS 2-31 TIK-2-Y2
aJIINTUBHBIX TEXHOJIOTHH, T1IK-2-B1
MIO/ATOTOBKA K KOHTPOJIBHOM
pabote Ne2. /Cp/

5. ®OHJI OIEHOYHbIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEJILHOI MOATOTOBKH
Kon KonTponsHoe rI{IFI){O];ef;ZMHe B
KM MepoTIpusTHE it pBI OTPOCHI JIJIs1 TIOJATOTOBKH

KOMITETEHITUHA




KM1

Konrponsnas
pabota Nel

OIIK-4-32;0I1K-1-
31;0I1K-4-B1;0IIK-
4-V1;0IIK-1-32

Jlate onpeneneHust OCHOBHBIM TepMuHaM B cooTBercTBuu ¢ TOCT P
57558-2017.

ITpoBecTn cpaBHEHNE KIACCHIECKUX M JIUTUBHBIX TEXHOJIOTHH.
IIpuBecty KIaccu(UKAIMIO 0 MIPUHINILY peaTn3aliy IpoIecca
MIOCTPOEHUI U ONUCATh KaXKIbII U3 HUX.

KiroueBble 1aThl B HICTOPHU a[IUTUBHBIX TEXHOJIOTUI.
TTonmumepHsbie MaTepuansl, ucrnoib3yembie B AT, B 3aBUCUMOCTH OT THIIA
AT.

Merannnyeckie MaTeprasl, ucroibsyembie B AT 1 TpeOoBaHMS K HUM.
ITnactuxu ABS, PLA u HIPS: ocHOBHBIE XapaKTepUCTUKU U B UM
OTJINYHS.

IInactuku PA, PC: ocHOBHBIE XapaKTepUCTUKU U B YeM OTJIHUUHSA.
TexHomoruu ra3oBoi aToMU3aNuy (paclblIeHHE PacIlIaBa ra3oM).
[IpuHIMD paboTHI, PA3HOBHAHOCTH, TUTFOCHI 1 MUHYCHI METO/A.
TexHOIOTHS paclblIeHHs paciiaBa Bogol. [IpuHnun paboTsl,
Pa3sHOBHIHOCTH, IITIOCHI U MUHYCBI METO/IA.

TexHoNOrNN NeHTPOOSKHOH aTomMu3aruy. [IpuHIHT paboTH,
Pa3sHOBHIHOCTH, IUTIOCHI 1 MUHYCHI METO/IA.

Ilony4yeHne NOpOIIKOB METOIOM B3PbIBAIOLIEHCS TPOBOJIOKH.
JlucneprupoBaHus paciiaBa pacTBOPEHHBIM razoM. OnucaHue
METOJIOB.

IIpouecc nmmasmMeHHOH 00pabOTKH METAINYIECKUX TOPOLIKOB. UTO
TaKoe Ij1a3Ma, ee CBOMCTBa.

IMpouecc ma3epHO# 00paOOTKI METATMIECKAX HOPOIIKOB. UTO Takoe
na3ep, Kakue OBIBAIOT J1a3ephl ¥ CII0C00a MX HAKAYKH .

Crpeit mupoau3 Huzkoro aasienusi (LPSP). Dnexkrpospoznonnoe
Jqucnepruposanue. OnucaHue METOJIOB.

Mexannueckas 00paboTka B MenpHUIE. [Tomydenne kapOOHIIBHBIX
nopomrkoB. Onucanue METOJ0B U UX HEIOCTAaTKIH.

OCHOBHBIE KepaMUYECKUE MOPOLIKU HcHonb3yemsble B AT, ux cBoiicTBa
1 XapaKTePHCTHUKH.

OCHOBHBIE CITOCOOBI ITOTYYEHHS KePAMUIECKUX MOPOIIKOB st AT.
IIpoOnemMsl U3rOTOBNIEHHSI MOHOMUTHBIX KEPAMUUECKIX M3 C
BBICOKOH IJIOTHOCTBIO C MTOMOIIBIO JAIUTUBHBIX

[IpranHBI BO3HUKHOBEHUS Ne(eKkToB B MaTepranax ot AT.
Knaccudukanus nedexro HOPOILIKOB U IIPOBOIOK

Jedekrsl hopMbl, ONPEAENICHUs] U UX OIMCaHUE.

JletheKTsI TOBEpXHOCTH, ONIPEIEICHHS M UX OIHCaHHE.

ITops! 1 TBepBIC BKIIOUCHHUS, ONIPEIEICHHS 1 UX OMHICaHHE.
IIpoune nedexTsl, onpeneneHus U UX ONUCaHHUe.

OcCHOBHBIE KOHTPOJIMPYEMBIE ITaPaMETPhI U CIIOCOOBI X KOHTPOJIS.




KM2

Konrponsnas
pabota Ne2

OIIK-4-31;011K-1-
V1;0I1K-1-Y2;0ITK
-1-B1;0I1K-1-
B2;0I1K-1-B3;ITK-2
31;TTK-2-32;11K-2-
V1

IIporpammsl 115 3D MozenupoBaHus

OT 4ero 3aBUCHUT NMOCTPOEHUE AeTany. [[pUHIMITBI pa3MelleHNs AeTalH.
IMTocTpoeHne moaep >KUBArONIUX CTPYKTYP. [IpHHIMITE TPHMEHEHHUS.
Jis yero Hy>kxHO MojenupoBanue 3D-neyaTu Ha OCHOBE CEJIEKTUBHOIO
JIa3epHOTO MJIaBICHHUS METAIINYECKUX TTOPOILIKOB?

Yto Takoe cnafcephl U Ui YETO OHHM HYKHBI?

IInrocsl 1 MUHYCBI pa3IMUYHBIX CIaCEPOB.

UYro Takoe TONoJorudIecKkast ONTUMH3AINS, €€ IPUHIIUIIBI U IIEMH.
TexXHUKU TOMOJNIOTHYECKOI ONTHMU3AINU

Yro Takoe OMOHWYECKHH TU3aiiH, ee IPHHIUITEL U LIeITH.
IIporpammuOe obecrieueHne 11t OHOHHIECKOTO MPOSKTUPOBAHHS
TexHOIOrUs CEeNeKTUBHOTO J1a3ePHOT0 CIUIaBICHUS.

TexHOIOrUs CENEKTUBHOTO AIIEKTPOHHO-Ty4EBOTO CILUIABICHHUS
Bnnsnne MOIIHOCTH J1a3epa Ha MPOLECC CIIABICHHS

CrpaTerus CKaHUPOBaHUS

AITUTUBHBIE TEXHOJIOTHU, OCHOBAHHBIE HA MIPSIMOM I0JIBOJIE SHEPTUH U
Mmarepuana

Buzsr MaTepraioB UCIOIB3YEMBIX JUIS TOCTPOCHHS M3ICIHH,
OCHOBaHHBIE Ha MPSIMOM IIOJIBOJIE PHEPTUHU U MaTepHana

Kowmmnanust POM n xomnanus Sciaky, BbllTyckaeMble MU A JUTHBHBIC
YCTaHOBKU.

Cpasuenue CJIC, COJIC, ITJIHM u XT'H

KoM6uHupoBaHHbIE aJIUTHBHBIE TEXHOJIOTHU

AIUTNTHBHBIE TEXHOJIOTHHU B JINTEHHOM ITPOM3BOJICTBE

TeXHOIOTHH JIUTHS METAJIIOB C UCTIOIB30BaHUEM CHHTE3-MOeNei n
CUHTE3-(hOpM

CuHTE3-MO/IENH U3 MOPOLIKOBBIX MOJTUMEPOB

CHHTE3-MOZIENN U3 CBETOOTBEPKJAEMBIX CMOJI

TexXHOIOTUHU U MAaIINHBI IS CUHTE3a NIeCYaHbIX TUTEHHBIX (OpM
Busibpl necuaHbIX MaTeEpHAanoB, UCIOAb3YEMBIE B 4l IUTUBHBIX
TEXHOJIOTUSIX.

OcHaleHne TUTeHHOTo yJacTKa I 3 GEKTHBHOTO HCIIOIB30BAHHS
aJTUTUBHBIX TEXHOIOTUH

[TpuHIMIBI HOCTpOEHKE TNTEHHON (GOpPMBI

Knaccudukanus nedexroB B H3AEIHAX, TTOITYyICHHBIX METOAAMH
aJTUTUBHBIX TEXHOIOTHH

Pa3HoBHIHOCTH OCT-00paOOTKH U3JENHNH, OTYUYCHHBIX METOAAMHU
ATATUBHBIX TEXHOIOTHH

KonTposs kauecTBa H31eHi, MOTYIEHHBIX METOJaMH aJANTHBHBIX
TEXHOJIOT Ui




KM3

DK3ameH

OIIK-4-31;011K-4-
32;011K-4-Y 1;0T1K-
1-31;01TK-4-
B1;0I1K-1-32;0T1K-
1-Y1;Ol1K-1-
V2;0I1K-1-B1;0IK
-1-B2;0I1K-1-
B3:[TK-2-31;TTK-2-
32:TIK-2-V 1;[IK-2-
V2

Jlate onpeneneHust OCHOBHBIM TepMuHaM B cooTBercTBuu ¢ TOCT P
57558-2017.

ITprauHEI BOSHUKHOBEHHSA Ae(eKTOB B MaTepuanax it AT.
Knaccudukanus nedexroB HOPOIIKOB U IIPOBOIOK

OT 4ero 3aBUCHUT NMOCTPOEHUE AeTany. [IpUHIMITBI pa3MelleHNs AeTalH.
ITpoBecTu cpaBHEHHE KIACCHUECKUX M JMTUBHBIX TEXHOIOTHH.
s yero Hy>xHO MozenupoBaHue 3D-neyaTu Ha OCHOBE CEJIEKTUBHOIO
JIa3epHOTO IJIABICHHUS METAINIECKUX TOPOIIKOB?

[TpUHIUIIBI TOCTPOEHKE JIUTSHHOM (HOPMBI

IMTpuBecTH KIacCH(pHUKAINIO IT0 MPUHIUITY pean3aiy IMporecca
MIOCTPOCHUHN U ONUCATh KAXKIBIA U3 HUX.

Iops! 1 TBepabIe BKIIOUEHHUS, ONIPEIEIeHNs i UX OMHCaHHE.
Cpasuenue CJIC, COJIC, IIJIHM u XI'H

[onmy4eHne MOPOIIKOB METOIOM B3PHIBAIOIIEHCS IIPOBOIOKH.
JlucneprupoBaHus paciiaBa pacCTBOPEHHBIM razoM. OmnucaHue
METOJIOB.

[TprauHEI BOSHUKHOBEHHSA Ae(eKTOB B MaTepuanax it AT.
Knaccudukanus nedexroB HOPOIIKOB U IPOBOIOK

TexHOIOrUs CeNeKTUBHOTO AIIEKTPOHHO-TTy4EeBOTO CILIABICHUS
TexHonornu neHTpodexxHol aromuzauuy. [IpuHIun padoTsl,
Pa3sHOBHIHOCTH, IUTIOCHI 1 MUHYCHI METO/IA.

OcCHOBHBIE KepaMUYeCKUe MOPOLIKU HcHonb3yemble B AT, ux cBoiicTBa
U XapaKTepUCTHKU

TeXHOIOTHS CENEeKTUBHOTO JIa3ePHOTO CIUIABIICHHUS.

TexHOIOTHSA pacibUIeHHs paciuiaBa Bogol. [IpuHImD paboTs!,
Pa3sHOBHUIHOCTH, ILTIOCHI U MUHYCBI METO/IA.

Jedekrsl hopMbl, ONPENENICHUs] U UX OIMCaHUE.

Crparerus CKaHUpOBAaHUS

TexHOIOrUH ra30Boif aTOMU3aNUH (paclblICHHE paciliaBa ra3oMm).
[TpuHuMI paboThl, Pa3HOBUIHOCTH, IUTIOCHI 1 MHHYCBI METO/IA.
Mexanmdeckas o0paboTka B MenpHHIE. [loydenne kKapOOHIITBHBIX
nopomkoB. OnrcaHue METOJOB M MX HETOCTaTKI

Pa3zHoBUAHOCTH MOCT-00pabOTKH U3AENHUH, TTOTyYEeHHBIX METOAAMH
aJJUTUBHBIX TEXHOIOTUH

Meramdeckne MaTepralsl, HCIoIb3yeMble B AT 1 TpeOOBaHMS K HAM.
JletheKTs! MOBEpXHOCTH, ONIPEAEIEHHS H UX OIHCaHNe
KomM6uHupoBaHHbIE aJIUTHBHBIE TEXHOJIOTHU

IMpomecc maa3MeHHON 00pabOTKA METAIUTMIECKUX ITOPOIIIKOB.

[Tops! 1 TBep/BIe BRIIOUCHNUS, OTIPEACIICHNS U UX OIIMCaHNE
TeXHOIOrUHU JTUThS METAJIIOB C UCTIOIb30BaHUEM CHHTE3-Mozeneil u
cuHTe3-hopM

IIporecc nazepHOt 00PaOOTKI METAIUIMIECKHIX TTOPOIIKOB.
OCHOBHBIE KOHTPOIHPYEMBIE TapaMeTPhl MAaTEPHAIOB U CIIOCOOBI X
KOHTPOJIS.

UYro Takoe ciaiicepbl U AJIS UEr0 OHU HYXKHbI?

OeKTpo’po3noHHOE AucIeprupoBanne. Onmcanue MeToma.
IocTpoenne noaaepKUBAOIIHUX CTPYKTYp. [IpHHIUITBI TPUMEHEHHUS.
Yto Takoe OMOHMYECKUH An3aiiH, €€ MPUHIHUIIBI U LeIH.

OCHOBHBIE CITOCOOBI ITOTYYEHHS KePAMHIECKUX MOPOIIKOB st AT.
IIpoOneMsl H3rOTOBIEHHSI MOHOMUTHBIX KePAMUUECKIX M3 C
BBICOKOH MJIOTHOCTBIO C TIOMOIIBIO I JUTUBHBIX TEXHOIOTUH
CrpaTerus CKaHHPOBaHUS

TeXHOIOTHS CENEeKTUBHOTO AIIEKTPOHHO-ITyIEeBOT0 CIUTABICHHS
IocTpoenne noaaepKUBAOIIUX CTPYKTYp. [I[pHHIUITBI TPHMEHEHHUS.
Knaccudukanus n1edeKroB B M3IENUSIX, TOIYYEHHBIX METOJaMH
ATATUBHBIX TEXHOIOTHH

OCHOBHBIE CIIOCOOBI ITOTY4EHHSI KePaMUIECKUX MOPOLIKOB st AT.
Merannudeckue MaTepuansl, Ucroiab3yeMble B AT U TpeOoBaHUS K HUM.
KoHTpons KauecTBa W3IENHH, HOTyYSCHHBIX METOaMH aTUTHBHBIX
TEXHOJIOT Ui

5.2. Ilepeyenn padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanne
paboThI

IIpoBepsiembie
WHIUKATOPbI
KOMITETEHIIUH

Coneprxanue paboThI




P1

IIpakruueckoe
3aHATHE
"Pa3HOBUIHOCTH
aJqUTUBHBIX
TEXHOJIOTHUH,
OCHOBaHHBIC Ha
HCITIOJIb30BaHUHT
MOJTMMEPHBIX
MarepuanoB"

OIIK-1-31

I/I3yqu1/1e OCHOBHBIX BHJIOB aJANTHUBHBIX TGXHOHOFHﬁ, CBA3aHHBIX C
HCIIOJIB30BAHHUEM IMOJIUMEPHBIX MAaTCPpHUAJIOB IJIs1 U3TOTOBJICHHUA
Pa3JINIHBIX CJ'[O)KHOI'[pO(i)I/IJ'[I)HBIX MOI[CJ'IGﬁ.

P2

[Ipakruyeckoe
3aHSATHE
"OcobeHHoCcTU
CIICKaHUS
MOJIUMEPOB B
aIUTUBHBIX
TEXHOJIOTUAX"

OIIK-1-Y1;0IIK-1-
31

W3yuenue BUIOB [TOJUMEPOB HCIIOIb3YEMBIX B aJINTUBHBIX
TEXHOJIOTHSX, CIIOCOOBI MCITOIB30BAHMUS aTUTHBHBIX TEXHOJIOTHAX U
BIIMSTHHS COCTaBa MOJIMMEPOB Ha TeMIIepaTypy HOJA0TpeBa U
TeMIeparypy dKCTPYIUPOBAHUS

P3

[Ipakruueckoe
3aHsaTHe "BBI0OD
METO/1a MOTyICHHS
MOPOIIKa B
3aBUCHMOCTH OT
Marepuana U THIa
AJITATHBHOTO
mporecca”

OIIK-4-Y1;0I1K-4-
32;0I1K-1-32

W3yuenue BIUsAHUA METO/A [IOJyYEHHUS IIOPOILKA HAa CBOMCTBA
Marepralla ¥ BBIOOp criocoda IoCTPOSHUS! U3/IeIHH 110 8 IUTUBHON
TEXHOJIOTUH

P4

[Ipakruueckoe
3aHATHE
"IIpoBeneHue
CPaBHUTEIBHBIX
HCCIEIOBAHUI
OCHOBHBIX
XapaKTEePUCTHK
MTOPOIIKOBBIX
MaTepHasosB,
MIOJIyYE€HHBIX 110
Pa3NUYHbIM
TEXHOJIOTUAM"

OIIK-1-32;0I1K-1-
B2

V3y4enue pa3nu4HbIX TEXHOJIOTHH MOTYYCHHS CPEepPUIECKUX TTOPOLIKOB
Y MX TEXHOJIOTUIECKUX CBOMCTB.

P5

[Ipakruueckoe
3aHATHE
"Pa3HOBUIHOCTHU
ne(eKToB
MTOPOIITKOBBIX
MaTepHaloB U
METOJIBI HX
KOHTPOJIS

OIIK-1-31;0I1K-1-
B2

I/IzyquI/Ie BHUJI0B Z[e(l)eKTOB MaTepruaJIoB UCIOJIb3YEMbIX B aIAIUTUBHBIX
TCXHOJIOTUAX

P6

IIpakTnueckoe
3aHATHE
"IIpoBenenue
CPaBHHUTENBHBIX
HCCIIEI0BAaHUI
OCHOBHBIX
XapaKTepPUCTHK
TTOPOIIIKOBBIX
MaTepuaos,
MOTy4eHHBIX MO
pas3INYHBIM
TEXHOJIOTHSIM
pacmbuieHus"

OIIK-1-32;0I1K-1-
B2

W3yuenue pa3nuuHbIX TEXHOJIOTUH PAaCIbUIEHHUS] MATEpUAIOB IS
MOYy4YeHUs C(hepUIECKUX MOPOIIKOB U UX TEXHOJIOTHYECKIX CBOHCTB.

P7

[Ipakruueckoe
3aHATHE
"IIporpammHOe
obecrieueHue s
co3manug 3D-
MOJIeJICH, OCHOBHBIEC
¢dopmartsl daiinos"”

OIIK-4-31;0I1K-1-
B3

N3yuenne MHOrooOpasus NporpaMMHOTO 00ecTieueHHs ISl CO3aHus
3D-mopeneii, X NpeuMyIecTBa 1 0COOEHHOCTH




P8

IIpakruueckoe
3aHATHE
"IIpaxkrudeckue
PEKOMEHAALUY 110
PACIHONOKEHUIO
JieTaneil Ha IInTe
HIOCTPOCHUS,
MOJIEJIUPOBAHUE
HOJIEP>KUBAIOLINX
KOHCTpyKUuu"

OIIK-4-31;I1IK-2-B1

I/I3yqu1/1e METOJ0B PACHOJIOKEHU JieTalie Ha TIJIUTE TMOCTpOCHUS,
MOACIUPOBAHNUEC MOAACPKUBAOIIUX KOHCTPYKIHUH

P9

ITpakTuueckoe
3aHATHE
"Onrumusarug 3D-
MoJeNIeN U3IeNui
T0JT KOHKPETHBIE
BMJIBI QJIATUBHBIX
TEXHOJIOTUI"

OIIK-4-32;0I1K-4-
31;0I1K-1-B1

NzyueHne 0ocoOEHHOCTEH Ka)IOTO U3 BUJIOB aJIMTUBHBIX TEXHOIOTUH
Y CTIOCOO0OB ONTUMHU3ALUHI MOJIENH ATl TOTyYeHUsT HAUTy YILero
pe3yibTara

P10

[Ipakruueckoe
3aHATHEC
"Tlocemenue
MPOU3BOICTBEHHBIX
YYacTKOB U
03HAKOMIICHUE C
Ppas3iMIHbIMHA
THTIAMH A TATHBHBIX
TEXHOJIOTUYCCKUX
nporeccos"”

OIIK-4-31;I1K-2-
31;0IIK-1-B3

O3HaKOMIIEHHE € TPAKTHYECKUM NIPHUMEHEHUEM AU TUBHBIX
TEXHOJIOTHI Ha IpUMepe AECHCTBYIOIIEr0 IPOU3BOACTBA

P11

[Ipakruueckoe
3aHaTue "OCHOBHBIE
JTaIlbl aAJUTHBHOTO
MIPOU3BOJICTBA.
[Ipakruueckue
PEKOMEHIAINH IO
BBIOOpY THIIA
00opyaoBaHUs IS
aJIITAITHBHOTO
pou3Bo/CTBA"

IK-2-B1;I1K-2-
V1;0I1K-4-32

N3ydenue 3TanoB aaIuTUBHOTO IPOU3BOJICTBA U BBIOODP TUIA
000py10BaHUs UCXOAS U3 YCIOBUM IPOU3BOJCTBA.

P12

IIpakTuueckoe
3ansitue "Brioop
METO/a NOTYUEHUS
W3Ienns B
3aBHCHMOCTH OT €T0
XapaKTEepPUCTHK U
YCIIOBUH
JKCIUTyatauun"

OIIK-4-32;0IIK-4-
31;0IIK-1-Y2;IIK-2
-Vl

N3yuenne MeTO0B NONIyUeHUS U3AEAUN C HCIIOIb30BAHUEM
aJTUTUBHBIX MAIIMH B 3aBUCHMOCTH OT XapaKTE€PUCTHK U3JIETUS U
YCIIOBHH €T0 3KCIIITyaTaliH.

P13

IIpakTuueckoe
3aHsTHE
"PasnoBunHOCTH
neeKToB

Al TATUBHBIX
W3ENUI U METOMBI
uxX KoHTpous"

OIIK-1-B2;0IIK-1-
31

W3yuenne pa3HOBUAHOCTEH Ne)eKTOB, IPHIMHEI BOSHUKHOBCHUS U
METOABbI KOHTPOJIS IIPU aAJUTUBHOM IIPOU3BOJCTBE.

P14

IIpakTuueckoe
3ausTHe "Be1O0p
ONTHUMANBHOTO
KOMIIIIEKCa
oreparuii 1o nocr -
00paboTKe n3aenuit
B 3aBUCHMOCTH OT
€ro XapaKTepHUCTHK U
YCIIOBUH
JKCILTyaTauuu"

IK-2-BL;IIK-2-32

N3zyuenne crmoco60B mocT-00pabOTKH U MX BIUSHIE HA CBOWCTBA H
CTPYKTYPY BBIPAIIICHHBIX 00Pa3I[OB.




P15

IIpakruueckoe
3ansaTue "Jloxkiaapl
CTYJICHTOB Ha TEMY
MePCIEKTUBHBIX
HaIlpaBJIEHUI
Pa3BUTHS
aJTATUBHBIX
TexHonoruit" (6
4acoB)

OIIK-4-Y 1;0I1K-4-
BIL;IIK-2-31

Tembl 10KIa10B:

MonenupoBaHre METOIOM OCaXKIeHUs paciuiaBieHHol HutH (FDM-
TEXHOJIOTHS): CXeMa IIPoIecca, TEXHOIOTHYECKIEe 0COOCHHOCTH,
MPUMEPHI UCTIONB30BAaHHS TEXHOJIOTHU.

FDM-rexHonorust: pa3HOBUAHOCTH IPUHTEPOB U MAaTEPUAJIOB.
Ocob6enHocTy nasepHoii crepuosntorpaduu (SLA — TeXHOIOoTHS).
CernexruBHOE J1a3epHOe criekanue (SLS — texHomorms).

NsroroBneHne TpexMepHBIX 00BEKTOB METOIOM JIAMUHHPOBAHUS
(LOM — texHomorus).

TexHomorus HaHeceHus cBs3ytoniero Binder Jetting.

Texnonorust MHOTOCTpYItHOrO MozaenupoBanus (MJM — TexHOIOTHS).
Ocob6ennoctu Texnonoruu PolyJet.

Crpyiinas texnonorus 3D-neuatu (3DP — TexHonorus).
Oco6ennoctu texnonorun CLIP (continuous liquid interface
production).

TexHonI0ruu 1 MpUMepsl H3rOTOBJICHHUS OJTUMEPHBIX MacTep- MOJIeIe
U IUTEHHBIX (HOpPM.

TexHOIOTUN 1 TPUMEPHI N3TOTOBIICHHUS TIECYAHBIX TUTEHHBIX (opM
METOJOM IIOCIIOMHOH IIeYaTH.

ITpuMeps! nCNONb30BaHMS OJMMEPHBIX aJAMTUBHBIX TEXHOJIOTUH B
MEeTHIIHE.

IIpumMepbl HCNOIB30BAHUS HEMETATHUECKUX aIIMTUBHBIX TEXHOIOTUI
B CTPOUTEIILCTBE.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble 1S IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

O06pa3serl PK3aMEHAIIMOHHOTO OWJIeTa MO JUCIUILTHHE " AIJTUTUBHBIC TEXHOIOTHH"

HarmonaneHblit HccneaoBaTeNbCKUN TexHONornueckuit yuusepeuretr "MUCHUC"
WNHCTUTYT TeXHOMOTHi
Kacgenpa mopomxoBoii MeTauryprus 1 (pyHKIIMOHANBHBIX TIOKPBITHI
Hanpasnenue noarorosku "Metamtyprus", 22.04.02
AITUTHBHBIE TEXHOJIOTHU
SK3AMEHALIMOHHBIN BUJIET Ne4

L. INonydeHre MOPOIIKOB METOIOM B3phIBAIOLICHCS MPOBOJIOKH. [IMCHEeprupoBaHus paciuiaBa PaCTBOPEHHBIM Ta30M.
OmnwcaHne METO/IOB.

2. [puunabl Bo3HuKHOBEHUS nedekroB B MaTepuanax st AT. Knaccuduxanus ne)eKToB MOPOIIKOB M MPOBOJIOK
3. TexXHOIOTHsl CEeNEeKTUBHOTO JJIEKTPOHHO-TY4YE€BOTO CILIABICHHUS

" " 20 T

3aB. xadenpoit, mpod., I.T.H.

E.A. JleBamoB

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HAP)

MeToauKa OLEHKH 00y4aroIIerocst Ha 3K3aMeHe
O1eHKa «OTINYHOY» - 00yJarOUIUIACS JEMOHCTPUPYET TITyOOKHe 3HAHUS [0 IPOrpaMMe JUCIUILINHBI, MOXKET YCTaHOBHTh
JIOTUUYECKUE CBA3U MEX]y CBOHCTBAMH UCXOIHBIX MaTE€pHAIIOB, TEXHOJIOTHUECKUMH NTapaMeTpaMH M CBOWCTBAMHU 'OTOBBIX M3/1EIHI
(MaTepmanoB), rpaMOTHO M3JIaraeT MaTepual IIpH OTBETE.
O1eHKa «XOPOIIO» - 00YHYAIOIIUICS TOKA3BIBACT JOCTATOYHO MOJIHbIEC 3HAHUS [0 IIPOrpaMMe AUCIUILINHEL, JOITyCKaeT
He3HaYMTEIbHbIC OIIMOKM ITPU OCBELIEHNH 33/IaHHBIX BOIIPOCOB, YETKO M3JIaraeT MaTepuai 0e3 CyleCTBeHHbIX IIPOTHBOPEUNii B

WHPOPMAITUH.

Or1eHKa «yJOBJICTBOPUTENEHOY - 00yHalOMHNiiCsS OKa3bIBAeT HAJIIYIE 3HAHUS M0 IIPOTpaMMe AUCIUILUIHHEL, ICIPABIISLET CICIaHHBIC
OILIMOKY TOCTe YTOYHSIOIIUX BOIPOCOB MPENoaBaTes.
O1neHKa «HEYJOBIETBOPUTEIILHOY» - 00YYarOLIHiics IOIyCcKaeT rpyOble OIINOKH B OTBETE, HE 3HAET OCHOBHBIC TEOPETHUECKUE
TIOJIO’KEHHUS 110 TIPOorpaMMe THUCIUIUIMHEI, He MOKET JaTh OTBET Ha OCHOBHOW HI/MIJIM TOTIOJTHUTEIBHBIN BOTIPOC .

OreHKa «He SBKay — 00yJarOIUics Ha SK3aMEH He SBHUIICS.

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

Bubnuoreka WznaTenscTBO, TOI




ABTOpBI, COCTaBUTENN

3arnaBue

Bubanorexa

W3naTenbcTBO, TOI

JI1.1 [Kawmenes C. B., TexHonoruu aJaUuTUBHOIO OnexrpoHHas 6HOIMOTEKA Openbypr: OperOyprexuii
Pomanenxko K. C. MPOU3BOJICTBA: YueOHOE rOCYAapCTBCHHBII
rnocooue yHuBepcurer, 2017
JI1.2 [JImGencounI'. A., ObopynoBaHue IIEX0B Bbubnmmorexa MUCuC M.: Meramnyprus, 1983
IManos B. C. MOPOUIKOBOM METaJLILyPrUH:
yueb. mocobue st
MAaIIHHOCTPOUT. TEXHHKYMOB
no cueu. 'Tlopomkosas
METaJUTYPIUs U IP-BO TBEPABIX
CIUIaBOB'
JI1.3 | JleBamoB EBrenuit IepcnekTUBHBIC MaTepHaIbl U | DJIEKTPOHHAS OMOTHOTEKA M.: U3a-Bo MUCuC, 2011
AnexkcaHpoBuy, TEXHOJIOTUU
Poraues Anexcanap CaMOpPacCIIPOCTPAHSAIOIIETOCS
Cepreepu, BBICOKOTEMIIEPATyPHOTO
Kypbatkuna CHHTe3a: y4el. mocodue st
Buxropust CTY[. By30B, 00y4. IO HAIp.
BnaagumuposHa, np. 150100 - Metamtyprust
JI1.4 | JInGencouT. A., T.1: TIpousBoacTBO DNeKTpoHHAsE OHOJIMOTEKa ,2001
Jlonarux B. 10, METAJUINYECKUX ITOPOLIKOB
Komapaunxuii I'. B.
JI1.5 |JIuGencouT. A, T.2: ®opmoBaHue U CrIeKaHUE DneKTpoHHAass OHOJIMOTEKa , 2002
Jlonarun B. 10.,
Komapaunxuii I'. B.
JI1.6 | JleBamoB EBrenuit TexHomnorus u cBoiictBa CBC- | DnekTpoHHas OMOIHOTEKA M.: Yueba, 2007
AJeKcaHIpOBHY, MOPOIIKOB, MAaTEPHAIIOB U
Hosuxos A. B., u3genuii: 1ab. IpaKTUKyM
KypOarkuna
Buxropus
BnagumuposHa
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTODBI, COCTaBUTENN 3arnaBue bubimorteka WsnarenscTBO, rox
JI2.1 |Bomouko A. T., OrHeynopHsbI€ U TYTOIUIABKHE DneKTpoHHAass OHOJIMOTEKa Mumnck: benopycckas Hayka,
Mon6omnotos K. B., KepaMUYEeCKUE MaTepHabl: 2013
Harnosa E. M. MoHoTrpadus
JI2.2 |Hudramues C. 1., TexHOIOTHsI KEpaMUKHU: DneKTpoHHAass OMOJIMOTEKa Boponex: Boponexckuit
Kysneroga U. B. yaebHOe rmocodne TOCYAapCTBEHHBIH
YHHUBEPCUTET UHKEHEPHBIX
TexHoorui, 2014
JI2.3 | CanaxoB A. M., Kepamuka: uccienoBanue DneKTpoHHas OHOIMoTEKa Kazanb: Kazanckuit
Canaxosa P. A. CBIpbS, CTPYKTYpa, CBOMCTBA: HallMOHAJLHBIN
y4ebHoe mocobue HCCIIEI0BATENbCKHUIMA
TEXHOJIOTUYCCKUI
yausepcuret (KHUTY), 2013
6.2. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D1 | YuebHo-MeTomuuecKas JITepaTypa AJisl CTyICHTOB https://www.studmed.ru/
T'ocynapcTBeHHas mMyOIMYHAS HAYYHO-TEXHHUYCCKAS http://www.gpntb.ru/
2 6nbmmorexa Poccrn
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
1.1 | KOMIIAC-3D v17
1.2 |Autodesk AutoCAD
I1.3 | Microsoft Office

6.4. Hepe!{eﬂb I/IH(l)OpMaIII/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHaJ'lebIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue

OcHarnieHnne




JIro6oit Kopryc | YueOHass ayauTopus UL IIPOBEICHUS
MynpTumenuitnas 3aHATUH JIEKIIMOHHOTO THIIA W/WIW IS
MIPOBEIEHUS PAKTHYECKUX 3aHSATHIA:

KOMIUIEKT y4eOHoH Mebenmu 1o 36 MecT Uil 00ydJaroImuxcs,
MyJIbTUMEIUIHHOE  00OpyHOBaHHE, MArHUTHO-MapKepHas
JIocka, pabouee mecto mpenonasarens, I[IKc mocrynmom k
UTC «Unatepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmiarpopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

K-107 JlabopaTopus

JIEMOCTpAIMOHHOE 000pyZOBaHHWE, B TOM YHCIE JOCKA

yueOHas MYJIbTHUMEAUNHBIN IIPOEKTOP, JKpaH
TIPOEKIIMOHHBIH, TUAPABINYECKUN npecc PYYHOM’,
THIpAaBIMYECKUH  Tpecc €  DIEKTPOIPUBOJOM,  JIBa
ONTUYECKUX MUKpOCKOIIA, TEXHUYECKHUE BECHI,

aHaMUTHYEeCKue Becbl, TBepAoMepsl (mo bpunemno u
Bukkepcy, naBe MydesnpHble mneud, mkad BHITSOKHON (2
CeKIIMU), OOOpYIOBaHWE [UIS OMpeAeieHus (QU3HIecKux
TEXHOJIOTMYECKUX CBOMCTB TIOPOIIIKOB

YnransHeli 3a1 Ne3 (b)

KOMIUISKT ~ y4eOHONH Mmebemm Ha 44  Mecrta UId
obyuatomuxcsi, MOV Xerox VersaLink B7025 ¢ ¢ynkuumei
MacIITabMpoBaHMsl TEKCTOB W u3o0paxkeHuid, 8 IIK ¢
poctynom k UTC «Murepuer», OMOC yHuBepcurera
yepe3 IWYHBIA KabmHer Ha mmaardpopme LMS Canvas,
nmuueH3uonHsle nporpamMmel MS Office, MS Teams, ESET
Antivirus.

UYuraneHeiii 321 No4 (B)

KOMIUIEKT yuyeOHoii mebenun Ha 20 paboumx MecT,
KOMITBIOTEpBl C MOAKIIOUEHHEM K cetd «MHTepHeT» U
JOCTYIIOM B AIIEKTPOHHYIO nH(pOpPMaHOHHO-
00pa3oBaTEIbHYIO Cpely YHUBEPCUTETA

YuTaabHbIH 3aI1
9JIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHOH MeOenmn Ha 55 MecT i 00ydJaromuxcs,
50 IIK c¢ pmoctynom x WTC «Muteprer», 2MOC
YHUBEPCHUTETa Yepe3 JIMUHBIH KaOuHeT Ha matdopme LMS
Canvas, mmieH3noHHBle mnporpamMMmel MS Office, MS
Teams, ESET Antivirus.

K-107 JlabopaTopus

ACMOCTPAITUOHHOC 060pyJIOBaHI/IC, B TOM 4YHCJIC OOCKa

yueOHas MYJIbTUMEAUNHBIN IIPOEKTOP, JKpaH
TIPOEKIINOHHBIH, TUAPABINYECKUN npecc pY4HOH,
THIpAaBIMUYECKUN  Tpecc  C  DJIEKTPOIPUBOJOM,  JIBA
ONTUYECKUX MUKPOCKOIIA, TEXHUYECKHE BECHI,

AHAIMTHYECKHE BEChl, TBepAoMepsl (0 bBpuHemwto u
Bukkepcy, maBe MydenbHble mneud, mkad BHITSOKHON (2
CeKIIMHU), OOOpyJOBaHWE JUIS ONpeAeieHus (QU3MIecKux
TEXHOJIOTHYCCKIX CBOWCTB MOPOIIKOB

8. METOAUWYECKHUE YKA3ZAHUA VIS OBYYAIOIUXCA

.HeKHI/II/I 1 DPAKTUICCKUEC 3aHATUSA IPOBOAATCA B ayJUTOPUH, OCHaHleHHOfI MyHLTHMeﬂHﬁHBIM 060pyz[0BaH1/1eM, C UCIIOJIb30BAaHUCM

naxera Microsoft Office.




