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1. IMesn ocBOEHUA TUCHUTLIHHBI.

HenssmMu ocBOeHUS TUCHUAIUINHBI « MH)XKUHUPHUHT U PEVHKUHUPHUHT SBIISIETCS :

- MIOATOTOBKA CTYJIEHTOB K JI€ATEIbHOCTH B COOTBETCTBHM C KBaTU(UKAIIMOHHOU
XapaKTepUCTUKON OakasiaBpa 1o HaIpaBJICHUIO;

- (QopMupoBaHuEe OOIIECUHXEHEPHBIX 3HAHUH U yMEHUH 1O JAHHOMY
HaIIPaBJICHHUIO;

-  U3yYEHHE COBPEMEHHBIM CIoco0aM HHXMHUPUHTA UM PEBEPCUBHOIO
WHXWHUPUHTA JUIS 33/1a4 MAIIMHOCTPOEHUS;

- TOJYyYEHHE HABBIKOB CO3/IaHUS DJIEKTPOHHBIX TPEXMEPHBIX MOJENEH
dopMooOpa3yrolux MOBEPXHOCTEH METOJaMH  OLM(PPOBKHM OyMaKHBIX WIIHU
AJNIEKTPOHHBIX HOCUTENEH U PU3NYECKUX 0OBEKTOB;

- aHaJU3 JAHHBIX OLIM(PPOBKHU MOJYUCHHBIX MOJIEIIEH;

- U3y4YEHUE COBPEMEHHOT0 00OPYI0BaHUS /IJIsl BHITIOJHEHHUS 3a/1a4 MHKUHUPHUHTA.

Crnenyer OTMETHTBb, 4YTO H3ydYeHUE Kypca <«VHXEHUPUHT W PEUHKECHUPHUHI»
CIIOCOOCTBYET pACUIMPEHHI0 HAyYHOrO Kpyro3opa M JaeT TOT MHHUMYM
(dyHIaMeHTaIbHbIX 3HAHUH, Ha 0a3e KOTOPhIX CPOPMUPYETCA YETKOE MPECTaBICHUE
COBPEMEHHBIM TEXHOJIOTUSAM aJJAUTUBHOTO IPOU3BO/ICTBA.

2. Mecto mucuumiinnbl B cTpykrype OOII 6akanaBpuara.

HNuctiumiaa «VHKWHUPUHT W PEUHXKUHHPUHTY»  OTHOCHUTCS K  UYHCITY
npodeccHoHaIbHBIX YUeOHBIX JUCITUIIINH M BXOJIUT B 00pa30BaTEIbHYIO TPOTPaMMYy
MOJATOTOBKM OakanaBpa mo HamparieHuto nmoaroroBku 27.03.01 «Cranmgaptuzanus u
METPOJIOTHS» U Ipodrutio «MeTposiorudeckoe ooecredeHrne MpoOnu3BOJICTB Y.

3. IlepeyeHb MJIAaHMPYEMbIX Pe3yJbTATOB O00y4YeHHUS MO AUCHHUIVIMHE (MOIYJII0),
COOTHECEHHbIE € IUIAHUPYEMbIMHU pe3yJbTATAMH OCBOEHHSI 00pa3oBaTeIbHOM
NporpaMmabl.

B pesynbrare OCBOGHHMS ~JUCHMIUIMHBI (MOAYJS) Yy  OOYYarOMIMXCS
(bOpMUPYIOTCS CIIETYIONINE KOMIIETCHIIMHA U JIOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIIHNE
pe3ynbTaThl 00y4YeHHs Kak 3Tarn (GOPMUPOBAHHS COOTBETCTBYIONIUX KOMIICTEHITHI:

B pesyabTare

OCBOCHHA
Kon o0pa3oBaTeIbHOM Ilepeyenb mIaHUpyeMbIX pe3y/1bTaTOB
KOMIIEeTCHIIUH NPOrpaMMblI 00y4eHHs O TUCHHUILINHE

00yYarOIUiicsl 0JIKEH
o0saxaTh




OIIK-6

CIIOCOOHOCTBIO
IPOBOIUTH U3YUCHHUE U
aHaJIn3 HeOOX0IUMMOM
uHpOpManuy,
TEXHUYECKUX JTAHHBIX,
moKasarenei u
pe3ynbTaToB pabOThI, UX
00001IeHNE U
CHCTEMATHU3AIHIO,
MIPOBOJIUTH
HE0OX0IMMBbIE pacyeThl
C MCIIOJIb30BAHUEM
COBPEMEHHBIX
TEXHUYECKUX CPEJICTB

3Hamp: - METOIbI 00ECIICYCHUS
TCXHOJIOTNYHOCTHU I/IBI[GJII/Iﬁ )41 HpOI_[eCCOB ux
N3TOTOBJICHU.

ymemsp: - o0ecneUMBaTh TEXHOJIOTUYHOCTD
U3JICITAIA U TIPOIECCOB UX M3TOTOBJICHUSI.
én1adems: -  METOJAaMH  OOeCTeUeHHS

TCXHOJIOTMYHOCTHU I/ISIIGJII/II\/JI " IMpouecCaMm Uux
HN3TOTOBJICHUA.

3Hamp:
- METOJIbI TIPOCKTUPOBAHUS TEXHUIECKOTO
OCHAIIIEHUS pa00YUX MECT C pa3MeIICHHEM
TEXHOJIOTUIECKOTO 000PY/I0BAHHUS;
- METOJIBI OCBOEHUS BBOIUMOTO 000y IOBaHHUS.
ymembw:
- MPOCKTHPOBATh TEXHUYECKOE OCHAICHHE
paboumnx MeCT ¢ pa3MelIeHUEM
TEXHOJIOTUIECKOTO 000PY/I0BAHHS;
- OCBaWBaTh MPUMEHSIEMOE TEXHOJOTHIECKOE
000pyI0BaHKE.
enaoemp:
- METOAaMHU MTPOEKTUPOBAHUS TEXHUUECKOTO
OCHAIL[EHUS] pab0YUX MECT C pa3MelIeHHEM
TEXHOJOTHYECKOr0 000PyI0BaHNUS;
- MeTomaMH Hu crocodamMu
MPUMEHSIEMOT0 TEXHOJIOTMYECKOTO

OCBOCHHA

3. CTpykKTypa M cojep:kaHue AUCIUILIUHBI.

OO6mass TpyAOEMKOCTh AUCIUILIMHBI COCTaBIsAeT S 3adeTHbIX eauHuir (180
aKaJeMUyecKkux 4acoB; u3 HUX — 90 4acoB ayJUTOPHBIX 3aHIATHH, B TOM uucie: 54
Jaca JeKiui, 18 yacoB 1abopaTtopHbIX paboT u 18 4acoB ceMUHAPOB).

B mepBom cectpe: 18 nekmuit  u 18 maGopatopHbix padoT. Bo BTOpOM
ceMectpe: 36 nekuuii U 18 cemuHapos.

CtpykTypa U coiep)aHUue TUCHUTUINHBI «HXUHUPUHT U PEUHXHHUPUHTY T10
CpOKaM | BHIaM paboThl oTpaxkeHsl B [Ipunoxxennn 1.

Conep:xanue IMCIUINIUHBI

OcHOBHbIE AT TIPU NPUMEHEHUHU AJITUTUBHBIX TEXHOJIOTUNA, B TOM YUCIIE
TE€XHOJIOTUH OBICTPOTrO MPOTOTUIUPOBAHUS.

Bocewms maros B AgautuBubix npousBojctsa. [llar 1 Konuenrt u TpexmepHas
Mopens(CAD)

[ar 2: ITepeBoa moxaenu B *.stl popmar

[ar 3: 3arpy3ka mozaenu B ycraHoBKy All u padora ¢ *.stl dpaitnamu

[IIar 4: Hactpoiiku ¥YcranoBok All



[Iar 5: IToctpoenue

[IIar 6: N3Bneuenune u Ouncrka

[ar 7: ITocT-tipouiece

[ar 8: IIpumenenue

UTto Takoe aJIUTUBHBIE TPOU3BOICTBO. UTO HEOOXOIUMO JIJIsl A TUTUBHbBIC
MPOU3BOACTBA. ba3zoBble MPOILIECCH AAUTUBHOTO TPOU3BOACTBA. [louemy
KCMOJIB3YIOT TEPMUH aAAUTUBHOE TPOU3BOACTBO. [IpenmymiecTBO aAAUTUBHOTO
MIPOU3BOJCTBA.

IIpoueccel

OCHOBHBIE  TIPOILIECCHI,  MPUMEHSIEMbIE B  TEXHOJOTHUAX  OBICTPOTO
nporoTunupoBanusi. OCHOBHOW MPHUHIUI TOCTPOCHUS (UBUYECKOTO OO0BEKTa
METOJOM OBICTPOrO0 MPOTOTUMHUPOBAHUS M AJJUTUBHOTO Mpou3BojacTBa. ObnacTu
pUMEHEHUs TPOTOTUTIOB. BBeeHne u 6a30BbIe MPUHITUTIBI.

dusnyeckue MPOLECChl, JIeKalue B OCHOBE TEXHOJOTHM OBICTPOTO
nporoTunupoBanusi. OCOOEHHOCTH TEXHOJOTHUM, NPEUMYIIeCTBA U HEAOCTATKU
TEXHOJOTHH. MaTtepuanbl U UX XapaKTePUCTUKH.

[TopnepxxuBatomue cTpykTypbl. OcHoBHOM mnpuHimun 3D mneuatu. O6nactu
npumenenus 3D neyaTu.

TexHonoruun

[Ipouecc doronomumepuzanuu. HMcropus. OO630p XUMHUECKOTO COCTaBa
¢dotomnonumepoB. OcHOBHBIE cTOCOOBI doToNnoNMMepU3auu. MacouyHoe U3IydeHue.
DLP texnonoruu. LED uznydenue.

Texnonoruu IPOTOTUITHPOBAHUS OCHOBaHHbIE Ha nporiecce
dotomumepuzanuu. TexHomoruss SLA. Texunonorus SGC, FTI, DLP. Texnonorus
MIM. Texunonorus PolylJet.

Crepeonutorpadusi  mpuMmep  MOCTPOCHUSA.  MUKpOCTEpHOIHUTOrpadUH.
[Ipouecc porononumepesanun yepe3 MPOCKIMOHHYIO MacKy.,

[Iponiecc Okctpy3un. TexXHOJOrMU MPOTOTUINUPOBAHUS OCHOBAHHBIE Ha
npouecce 3kctpy3un Texnomorus FDM u FFF.

KonTposs nepememienue. Pacuer tpaekropun. Martepuaisl.

TexHomoruu NPOTOTUIIUPOBAHMS, OCHOBAHHBIE HA CIEKAaHUU U IUIABICHUU
mopoIkooOpa3Hex MmaTtepuanoB. Texaomorus SLS. Texnonorus SLM/EBM/DMD.

Mexann3m cnekanus Tnopomka. Ilepepaborka mopomkoB Ilogxomsr K
M3TOTOBJICHUIO METAJUIMYECKUX W  KEpPaMUYECKHX MPOTOTUIOB. BapuaHThI
CEJIEKTUBHOTO CIIEKaHUs MOPOIIKOB Marepual u NpuMEeHEHHE.

HcxoaHble JaHHDBIE

Nudopmarus o noaroroBku mozenu (stl, pacmonoxenue n 1.1.)STL daiin —
dbopmar (aiina 11t XpaHSHHS TaHHBIX O TPEXMEPHOW MOJIEIH

[Iporpammuoe obecrmieuenune s moarotroBku STL daiin ans 3J] medatw.
Omunbku 1 uctpasieHue TpexmepHoit mojenu. [logaepxxkuBaroiiyne CTpyKTYyphbl

5. O0pa3oBaTe/ibHbIE TEXHOJIOTMH.



Meroavka mnpernogaBaHus AUCUUIUIMHBL «MHXXEHUPUHT U PEUHKEHUPUHT» U
peanu3anus KOMIIETEHTHOCTHOI'O IMOJAXO0Ja B M3JIOKEHUM W BOCHPUATHU MaTepuania
npeaycMaTpUBaeT MCIOJIb30BaHUE CICAYIONIUX aKTUBHBIX U MHTEPAKTUBHBIX (PopM
MPOBEACHUSL TPYNIIOBBIX, WHIAWBUIYAJIbHBIX, ayAUTOPHBIX MW BHEAYIUTOPHBIX
3aHSTUH:

— UYTEHUE JIEKIMA U TPOBEJCHUE CEMUHAPCKUX 3aHATUM COIPOBOXKIAETCS
MOKa30M MYJIbTUMEIUNHBIX MAaTEPUAJIOB C MOMOIIBKD KOMIBIOTEPHOU U
MPOCKTOPHOM  TEXHUKH, WUIIOCTPUPYETCS HATJAAHBIMH  TOCOOMSIMU |
puMepaMy MPUMEHEHHUSI COBPEMEHHBIX TE€XHOJOTUM UGPOBOTO MPOU3BOJICTBA,;

— U3YYEHHE Ha CEMUHAPCKUX 3aHATUSIX OCHOBBI 00OPaTHOTO MHKUHUPUHTA

— TIOJATOTOBKA K BBHITIOJTHEHUIO JIAOOPATOPHBIX pabOT B 1a0OpaTOPHUSIX BY3a;

6. OuneHouyHble CpeACTBA VI TeKYIIero KOHTPOJISI YCIeBaeMOCTH,
NPOMEKYTOYHOH ATTeCTAMM IO WTOraM OCBOEHHS JUCHUIVIMHBI M Y4eOHO-
MeToAuYecKoe o0ecrnedeHne CaMoCTOSITeJIbHON padoThl CTY/A€HTOB.

B npomecce 00y4yeHUS HCHONB3YIOTCS CIEIYIONIME OIICHOYHBIE (OPMBI
CaMOCTOSITEJIbHONH pPabOThl CTYJIEHTOB, OIIEHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJIsS
YCIIEBAEMOCTH M TIPOMEKYTOYHBIX aTTECTAITUN:

— TIOJITOTOBKA M BBITIOJIHEHHUE J1a00OPATOPHBIX PA0OT U MX 3allHTA.
— HMHAMBHUAYAIBHBIM OMPOC MO TEME MPAKTUUECKUX 3aHATUN
— 3K3aMeH

OneHouHbIE CpENCTBA TEKYIIEro KOHTPOJIA  YCIEBAEMOCTH  BKIIOYAIOT
KOHTPOJIbHBIE BOMPOCH M 3ajaHusi. KOHTpOJIbHBIE BOIMPOCH U 3aJaHUS IS
NPOBEJICHUSI TEKYIIET0 KOHTPOJS, SK3aMEHAllMOHHBIX OWJIETOB, NPHUBEACHBI B
PUIOKECHHH.

6.1 ®oH OLEHOYHBIX CPEICTB /IS MPOBeJAEHHsSI MPOMEKYTOYHOH aTTecTaAlMU
00y4aImnXxcs Mo TUCUUILINHE (MOIYJIIO0).

6.1.1. IlepeyeHp KOMMIETEHIMH C YyKa3aHWEM OTamoB WX (OPMHPOBAHUSA B
mpoliecce OCBOCHMS 00pa30BaTEILHON MPOTPAMMBI.

B pesynbrate OCBOeHUS AMCIHUILUIMHBI (MOAYJsl) (DOPMUPYIOTCS CIETyIOIINE
KOMIIETEHIUU

Kon B pesyabTaTe ocBOeHHs1 00pa30BaTEJILHON NPOrPaAaMMBbI 00y4AKOIINICS
KOMIIeTCHIIUH J0JIKeH 00J1a1aTh
TK-17 CIOCOOHOCTBIO ~ MPOBOJAUTH  HU3YyYEHHE U aHaIW3  HEoOXOIUMOM

I/IH(l)OpMaI_[I/II/I, TCEXHUYCCKHUX HTaHHBIX, roka3aTelei u PE3YyJIbTATOB pa6OTBI,
nux 0606H_ICHI/IC U CUCTCMATHU3allUI0, IPOBOJUTH HCO6XOZ[I/IMLIC PpacCUYCThI C
HCIIOJIb30BAHUEM COBPCMCHHBIX TEXHUYCCKUX CPCACTB




B nponecce ocBoeHust 00pa3oBaTebHONM NPOrpaMMbl JTaHHbIE KOMIIETEHLIUH, B
TOM YHCJI€ UX OTIEJIbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS MOITANHO B XOJ€ OCBOEHUS
oOy4YaromMUMHCS AUCHUIUIMH (MOAYJEH), MPaKTUK B COOTBETCTBUH C Y4EOHBIM
MJIAHOM U KaJICHIapHBIM rpaduKoM yuyeOHOTO Mpoliecca.

6.1.2. Onucanue moka3arejied M KPUTEPHEB OLCHMBAHHMS KOMIIETEHIU,
(¢opMupyeMBbIX 10 MTOraM OCBOEHUS] JUCHUILIMHBI (MOAYJIf1), ONMCAHUE LIKAJ
OlleHMBAHMSI.

Iloka3arenem

OLICHHUBAHUA

KOMHGTGHL[I/Iﬁ Ha  Pa3/IMYHbIX

oTalmax HX

(dbopMHUpOBaHUS SIBISICTCS JTIOCTHHKCHHE O0YYaIONUMUCS TUTAHHPYEMBIX Pe3yJbTaTOB
00y4eHUs MO JUCHUIUIUHE (MOJYIIIO).

MK-17 ciocoOHOCTHIO MPOBOANUTh U3YYEHUE U aHATU3 HEOOXOAUMON MHPOPMAIIUH, TEXHUYECKUX JAaHHBIX,

MoKa3aresei U pe3yabTaToB paboThl, UX 00001EHNE U CUCTEMATH3AIUI0, IPOBOIUTh HEOOXOAUMBIE PACUETHI C

HCITIOJIB30BAHUEM COBPEMCHHBIX TEXHUYCCKUX CPEACTB

Kputepuu ouennBanus

IHoka3zarenn
2 3 4 5
3HATh: OO0yuaromuiics OO0yuaromuiics OOGyuaromuiics OOyuaromuiics
Meronpt JEMOHCTPHUPYET MOTHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
obecrieueHust OTCYTCTBHE WIIH HEIOJIHOE COOTBETCTBUE | YACTMYHOE COOTBETCTBUE | MOJTHOE
TEXHOJIOTUYHOC | HEJOCTATOYHOE CIIETYIONNX 3HAHUMN: CIIeTYIONIUX 3HAHWNA: COOTBETCTBHE
TU U3JIENTUHN H COOTBETCTBHE CIIEAYIOIINX OcHOBHBIX TPUHIUTIOB | OCHOBHBIX MPHHIIAIIOB CIIeYTOIINX
mporeccoB ux | 3HaHui: OCHOBHBIX MONYYEHUS U3MIENUs C MONYYEHUS U3MIENUs C 3HAHUU:
W3TOTOBIIEHUS! | TPUHITUIIOB TTOMYYSHUS HCIION30BaHIE WCIIOJIh30BaHHE OCHOBHBIX
W3MIENUs C MCIIOIb30BaHNe AIIMTUBHBIX AIMTUBHBIX MIPUHIIATIOB
ATMTUBHBIX TEXHOJIOT U TEXHOJIOTHUH. TEXHOJOTHH, HO MOJIy4ECHHUS
JomyckaroTcs JIOTTYCKAIOTCSI W3IENHS C
3HAYUTENBHBIC OMMOKY, | He3HAYUTEIhHBIC WCIIOJIb30BaHHE
IIPOSIBIISIETCS OIMOKH, HETOYHOCTH, ANATUBHBIX
HEIOCTaTOYHOCTh 3aTpyTHEHUS TIPU TEXHOJIOTHH,
3HAHHMH, IO Py OIMMCaHWUU OCHOB paboThl | CBOOOMHO
MoKa3aTeseH, pa3IUyYHbIX AIJTUTUBHBIX | OIEPUPYET
o0yJarommics TEXHOJIOTUH npuobpe-
HCIBITHIBAET TEHHBIMHA
3HAYUTENHHBIC 3HAHUSMHU.

3aTpyAHEHUs IpU
OIlEpUPOBaHUH
3HaHUSIMH IIPU UX
HepeHoce Ha HOBBIE
CUTYyallUH.




YMeThb: OOyuaromuiicss He yMeeT OO0yuaromutics OO0yuarommutics OO0yuaromuiics
OOecrieunBaTh | WU B HEAOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
TEXHOJIOTUYHOC | CTCIICHU YMEET BHIOpaTh HEMOJIHOE COOTBETCTBUE | YACTMYHOE COOTBETCTBUE | MOJHOE
Th U3NIENTUN U TEXHOJIOTUIO ATUTUBHOTO CJICYIOINX YMECHUH: CJICYIOIUX YMECHUM: COOTBETCTBHE
IIpoICCCOB UX MpOU3BOACTBA JJIA BI)I6paTI> TEXHOJIOI'UIO BI)I6paTI) TEXHOJIOT'UIO CICAYIOIIUX
M3rOTOBJICHUS TIOJIYYEHUS U3IEIUS AIATHBHOrO AJIATHBHOrO YMEHHUI:
MPOU3BOJCTBA JUIs MPOU3BOJCTBA JJIS BBIOpaTh
IMMOJIYUCHH A U3OCITNA IMMOJIYUCHU A U3ACITNA TEXHOJIOTHUIO
Honyckarorcs ‘YMeHust 0OCBOEHBI, HO AZITUTHBHOTO
3HAYUTEIbHBIC OIIMOKU, | JIOMYCKAOTCSI MPOU3BOJICTBA
IIPOABJIIACTCA HE3HAUYUTCIIBbHBIC JJI TOJIYYCHUA
HEAOCTAaTOYHOCTH OHII/I6KI/I, HCTOYHOCTH, U3aCIus.
YMEHUH, TI0 PSLILy pu nepeHoce ymenui Ha | CBOOOHO
nokasaTeJiei, HOBBIE, HECTaHIAPTHBIC OIepupyer
oOyJarommiics CUTYyallUHU. MPpUOOPETEHHBIM
UCIIBITHIBACT 1 YMCHUSMU,
3HAYUTCIIbHBIC IIPUMCHSACT UX B
3aTPYAHEHHUS TIPU CUTYaIUsIX
ONEPUPOBAHNH TOBBILIEHHOMN
YMEHHUMU IIPU UX CIIO’)KHOCTH.
MepeHoce Ha HOBbIE
CUTYaIIUH.
BJIAJIETh: OO6yuJaromuiics He BIajeeT OO6yuarontuiics Bnageer | OOywarommiics gactnuno | OOydaromuics
Meronamu WIH B HEIOCTATOYHOU METOJIaMH ONTUMHU3AINN | BIAJIEET METOJaMHU B TIOJTHOM
obecrieueHus CTETICHH BIIaJICCT METOJJAMH | TEOMETPHU U 1MOI00pa ONITUMH3ALIUU TEOMETPUN | 00BeMe BiIajieer
TEXHOJOTMYHOC | ONTUMH3AIMY TEOMETPHHA U | TEXHOJIOTHH Y TI0/100pa TEXHOJIOTHH METO/IaMHu
TH U3JICUH 1 noadopa TEeXHOJIOTHH aJTATHBHOT'O aJUTATHBHOTO ONITUMH3AIUU
MPOIIeCCaMt UX | aJTATHBHOTO TIPOU3BOJICTBA | MPOU3BOJICTBA JJIS MPOHU3BOICTBA JIJISI TEOMETPHU U
W3TOTOBJICHUS. | JJISl BHITIOJTHEHHUS 3a]1auu. BBITTOJTHEHUS 3a/1a4H, BBIMTOJTHEHUS 3a/1a4H, noabopa
JIOMYCKaIOTCS HaBBIKA OCBOCHBI, HO TEXHOJIOTUU
3HAYUTENbHBIC OIMOKH, | JOMYCKAIOTCS aJUTATHBHOTO
MIPOSIBJISICTCS HE3HAYUTENNbHBIC MPOM3BOICTBA
HEIOCTATOYHOCTh OIIMOKH, HETOYHOCTH, TUTSt
BJIaJICHUS HABBIKAMU 110 | 3aTPyTHEHUS PU BBIMTOTHEHUS
psy Tokasarernei, AHATUTHYECKUX 3aja4H,
OO0y4aromuiics oreparusx, IepeHoce cBOOOHO
HCTIBITHIBACT YMEHHI Ha HOBBIE, MPUMEHSIET
3HAYUTENBHBIC HECTaHIapTHBIC MOJTy4YCHHBIC
3aTpyAHEHUS TIPU CUTYaIIUH. HaBBIKU B
NPUMEHEHUH HABBIKOB B CUTYyaIHIX
HOBBIX CHTYaI[HIX. MOBBIIICHHON
CJIOKHOCTH.

MK-17 crnocoGHOCTHIO MPOBOJAUTH U3YUYCHUE U aHAIIN3 HEOOX0AMMOM HHPOpPMAIINH, TEXHUIECKIX JaHHBIX,
nokasaresieil U pe3yabTaToB paboThl, MX 0000IIEHHE U CHCTEMATH3AIUIO, IIPOBOIUTH HEOOXOAUMBIE PACUETHI C
HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB




3HATH: 3HATH: 3HATh: 3HATh: 3HATH:
METO/IBI METO/IbI METO/IbI IPOCKTUPOBAHHSI METO/IbI POCKTUPOBAHMS | METOJIbI
MPOCKTHPOBAH | MPOCKTUPOBAHHS TEXHUYECKOTr'0 OCHAILICHUS TEXHUYECKOI'0 OCHAILICHUS | TPOEKTUPOBAHU
usi TEXHUYECKOT0 pabounx MecT ¢ pabounx MecT ¢ S TEXHUYECKOTO
TEXHUYECKOTO | OCHAIIEHHS paboumnx pasMmenieHueM pasmenieHueM OCHAIIICHUSI
OCHAILICHHS MECT C pa3MelleHuEeM TEXHOJOTUIECKOrO TEXHOJOTUYECKOr0 pabounx MecT ¢
paboumnx MeCT | TEXHOJIOTUYECKOTO o0opynoBaHus; 00opyAOBaHMs; pasmenieHueM

C 000pyI0BaHNS; METObI OCBOCHUS METOJbI OCBOCHUS TEXHOJOTUYECKO
pasMCIICHUEM | METOAbI OCBOCHUA BBOJMMOTO BBOJMMOTO ro
TEXHOJIOI'MYECK BBOJIUMOTO 06OPYI[OBaHI/Iﬂ. 060py,[[0BaHI/I$[. O60p}/I[OBaHI/I51;
oro 000pyIOBaHUSI. METOABI
000opyoBaHus; OCBOEHUS
METO/IbI BBOJUMOTIO
OCBOCHUA 000pyI0BaHUS.
BBOJMMOTIO

o6opynoBaHu

s1.

yMeThb: yMeThb: yMeThb: yMeThb: YMeETb:
IIPOCKTUPOBATH IIPOCKTUPOBATH ITPOCKTUPOBATH TEXHNYCCKOC IIPOCKTUPOBATH IIPOCKTUPOBATH
TEXHUYECKOE TEXHUYECKOE OCHaIlleHHEe padounX MECT C | TEXHUYECKOE OCHAIICHUE | TEXHUYECKOE
OCHAIIICHHE OCHaIIeHne pabodnx pa3MenieHneM pabounx MecT ¢ OCHAII[CHUE
pabounx MECT | MECT ¢ pa3MeIleHnEM TEXHOJIOTHIECKOT0 pa3MerneHneM pabounx MecT ¢
c TEXHOJIOTUIECKOT0 000pyIOBaHHUS; TEXHOJIOTHYECKOTO pa3MereHneM
pa3MerieHneM | 00opyaoBaHuUS; - OCBaMBAaTh IIPUMEHSIEMOE 000py1OBaHHUS; TEXHOJIOTHYECKO
TEXHOJIOTHYECK | - OCBaUBaTh TEXHOJIOTHIECKOE - OCBaMBaTh ro

oro TIPUMEHSIEMOE o0opynoBaHHe. MIPUMEHSIEMOE 000pyI0BaHUS;
000pyIOBaHMUS; | TEXHOIOTHIECKOE TEXHOJIOTHYIECKOE - OCBaMBaTh

- OCBaWBaTh o0opyaoBaHHe. 00opyoBaHUe. MIPUMEHSIEMOE
pUMEHsIeMoe TEXHOJIOTHIECKO
TEXHOJIOTHYECK e

oe o0opyoBaHUE.
00opyI0OBaHHE.

BJIAJ€Th: BJIAJ€Th: BJIAJI€Th: BJIAJIETh: BJIAJ€Th:
MeToJaMu MeToaMu METOJaMH MPOSKTUPOBAHUS | METOJIaMHU METOJJaMU
NPOEKTHPOBAH | MPOCKTUPOBAHHS TEXHUYECKOT'0 OCHAIICHUS HPOEKTHPOBAHUS POEKTHPOBAHU
ust TEXHUIECKOT O pabounx MecT C TEXHUYECKOT'0 OCHAIICHUS | ST TEXHUYECKOTO
TEXHUYECKOTO | OCHAIIEHMs pabounx pa3MenieHneM pabounXx MecT ¢ OCHAIICHHS
OCHAIICHHS MECT C pa3MelIeHHEM TEXHOJIOTUYECKOT0 pa3MernieHneM pabodnx MecT ¢
paboumx MECT | TEXHOJIOTHYECKOro 000pyI0BaHHS; TEXHOJIOTHYECKOT0 pa3MeIeHneM

c 000pyI0BaHHS; - METOJIAMH H CIIOCO0aMHU 000pyIOBaHHS; TEXHOJIOTHYECKO
pa3MeleHneM | - MeToaMH 1 OCBOGHHS TIPUMEHSIEMOT0 - METOZIaMH U CIIOCO0aMHU | TO
TEXHOJIOTHYECK | CITOCOOaMHU OCBOCHHS TEXHOJIOTHYECKOT0 OCBOCGHHS IPUMEHSEMOr0 | 000pYyI0BAHHUS;
oro MIPUMEHSIEMOT0 000pyIOBaHHUSL.. TEXHOJIOTUYECKOT0 - METOAaMH U
000pyIOBaHUS; | TEXHOIOIHYECKOTO 000pyAOBaHHSL.. criocobaMu

- METOZaMU U | 00OPYIOBAHHSL.. OCBOCHUS
criocobamu MPUMEHSIEMOT O
OCBOCHUS TEXHOJOTUYECKO




MPUMEHSIEMOT0
TEXHOJOTHYECK
oro

000pyI0BaHMSI.

ro
00opyIoBaHUSL..

[IIxkanbl OLEHMBAHUA pPE3YyJbTATOB IPOMEXKYTOYHOW aTTeCTallMd U HX
OIMCaHUE:

DopMa NPOMEKYTOYHOM ATTECTALMU: IK3AMEH U 3a4eT

IIpomexyrounas artrecrauus oOydaromuxcsa B (opme dSk3aMeHa U 3adera
OPOBOAUTCS IO pe3ysbTaTaM BBINOJHEHUS BCEX BUIOB y4eOHOU paboThl,
PEyCMOTPEHHBIX YYEOHBIM IUIAHOM M0 JaHHOW JUCHUIUIMHE (MOIYJI0), IPU 3TOM
YUYUTBIBAKOTCS PE3YJIbTATHI TEKYLIET0 KOHTPOJI YCIIEBAEMOCTH B TEYEHHUE CEMECTpA.
OneHka CTENeHH JOCTHKEHHS OOYyYaroUIMMUCS IUJIAHUPYEMBIX  pPe3yJbTaToOB
oOydeHHs] TO JUCHUIUIMHE (MOJIYJII0) MPOBOAUTCS TMpEnojaaBaTesieM, BeAYLIUM
3aHATHS O JAMCHMIUIMHE (MOAYJII0) METOJAOM 3KCHepTHOM orneHku. [lo uToram
OPOMEXYTOUHONW aTTeCTalluu MO0 JAUCUUIUIMHE (MOJYJI0) BBICTaBISIETCS OLIEHKA
«OTIUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» WIHA «HEYIOBICTBOPUTEIBHOY,
«3a4YTEHOY», «HE 3a4TECHO».

K mpomexyToyHoM — arrectaliMd  JOIYCKAIOTCA  TOJIBKO  CTYIEHTBHI,
BBITOJIHUBILIME BCE BUbI yueOHON paboThl, IPeyCMOTPEHHBIE pabodeil mporpaMMon
no JaucuuIuinHe «MeTposiorus, craHfapTuzauus M cepTudukanus» (IpolLIn
OPOMEXYTOUHBIH KOHTPOJIb, BBINOJHWIA U 3alllUTIIIM JlabopaTopHblE paboTHl,
BBITOJIHWIIN U 3aILUTHIIM KYPCOBYIO paloTy).

Ixajaa oueHNBAHUA Onucanune

Breimonnensl Bce  BHBI yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIC
y‘Ie6HLIM IIJIaHOM. CTy,HeHT ACMOHCTPUPYCT COOTBCTCTBHUC 3HaHHfI,
YMCHHﬁ, HAaBbIKOB IIPUBCACHHBIM B Ta6nnuax HOKaSaTeHeﬁ,
onepupyer HpI/IO6peTCHHbIMI/I SHAHWAMHU, YMCHUAMMU, HABBIKAMU,
IIPUMCHACT HX B CUTyallUsiaX MOBBIIICHHO M CJIO’KHOCTH, HEC
HCIIBITBIBACT Sany,Z[HeHI/Iﬁ IIpu AHAJIIUTUYCCKUX  OIICpalHsiaX,
IEpEHOCE 3HAaHUM U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAl[UH.

OTINYHO
3a4TE€HO

BeimonHensl Bce BHABI y4eOHONH palOThI, MNpenycMOTPEHHbIE
yuyeOHbIM  TaHOM.  CTyOeHT  JI€MOHCTPUPYET  YacTHYHOE
COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB ITPUBEJICHHBIM B TAaOIMIIAX
Xopomo nokasaresei, onepupyer NpUOOPETeHHBIMHM 3HAHUSIMH, YMEHUSIMH,
3a4YTEHO HaBbIKAMHU, IPUMEHSET MX B CUTyallUsIX NOBBILIEHHON CII0KHOCTH.
IIpu sTOoM MOryT OBITH JOMYIIEHbl HE3HAYUTEIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS IpU AHAINTUYECKUX  OIepalusix,
NIEPEHOCE 3HAaHUN U YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYaLIUH.




BeimonHensl Bce BHABI y4eOHOW palOTHI, MPenycMOTPEHHbBIE
yuyeOubiM  1aHoM.  CTygeHT — JIEeMOHCTPUPYET  HEIOJIHOE
COOTBETCTBUE 3HAHHH, YMEHUH, HABBIKOB MIPUBEJICHHBIM B TaOIHIIaX
VY 10BIETBOPUTENIFHO | TIOKA3aTelel, JOIMYCKAIOTCS 3HAYUTEIbHBIC ONIMOKH, MPOSIBISETCS

3a4TEHO OTCYTCTBHE 3HAHUM, yMEHMM, HABBIKOB II0 psAy IIOKa3aTeleu,
CTyIE€HT  WCIBITBIBACT  3HAYUTENbHBIC  3aTPyJHEHUS  IIpU
ONIEPUPOBAHHUM 3HAHUSMHU U YMEHUSMM IIPH UX IIEPEHOCE HAa HOBBIC
CUTYyaLlH.

He BbimosHeH oauH wuaum  Oojee BUAOB yueOHOM  paboOTHI,
MPETyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYIEHT JeMOHCTPUPYET
MIOJIHOE OTCYTCTBUE WM HEJOCTATOYHOE COOTBETCTBHE 3HAHWUM,
HeynoBnerBoputenbHO | yMEHUIN, HABBIKOB NPUBEICHHBIM B TaOiuLax IOKa3aTelew,

HE 3a4TCHO JIOTIYCKAIOTCSl 3HAUUTENIbHbIE OIIMOKHU, MPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHHI, HABBIKOB I10 PsAy IOKA3aTeNIeH, CTYAEHT HE MOXKET
ONIEPUPOBATh 3HAHUSMHM M YMEHUSMH IPU HX NEPEHOCE HA HOBBIE
CUTYALVH.

DoHIBI OLICHOYHBIX CPEACTB npeacTasiaeHbl B [Ipuiiokennu 2 k padouei
nporpamme.

7. YueOHO-MeTOANYECKOe U HH(POPMAIIHOHHOE o0ecTiedeHHue TUCUMIIINHBI.

@) OCHOBHas Tumepamypa.:
1. Cycnos, A.I'. HaykoeMKHe TEXHOJIOTUU B MAIIMHOCTPOCHUHU. [DJICKTPOHHBIN
pecype] / A.I'. CycnoB, b.M. ba3pos, B.®. be3bs3prunsiii, 10.C. ABpaamoB. —
OnekTpoH. naH. — M. : MammHoctpoenue, 2012. — 528 c.

6) OonoanumenvHas aumepamypa:
1. 4. T'ubcomn, M. Pozen, b. Crakep. TexHonorun AIIUTHBHOTO MPOU3BOACTBA, M.:
Texnocdepa, 2016. — 646 c.
2. B.H. Anmudepona. IlopomkoBas TEXHOJOTHS CaMOPACTIPOCTPAHSIIOIIETOCS
BBICOKOTEMIIEPATYPHOTO CUHTE3a MaTepualoB - M. Mammunoctpoenue 2007 - 567c.

B) MPOrpaMMHoOe o0ecrneYyeHne H HHTEPHEeT-Pecypchl

NHTepHET-pecypchl  BKJIIOYAIOT  y4eOHO-METOAMYECKHE  MaTepualibl B
3JIEKTPOHHOM BHJIE, MIPEJCTaBlIeHHbIe HAa caiTe MockoBckoro [lonurexa B paszmene
«bubamoTeka. DIEKTPOHHBIC PECYPCHI»

http://lib.mami.ru/lib/content/elektronnyy-katalog

Ucnonezyercss  mHbOpManmonHas  cucrema  Koncopmumyma — «Komekcy,
BKJIIOUAIOMIass B  ce0sS  DJICKTPOHHYK  CHCTEMY  HOPMaTHBHO-TCXHHYCCKOM

uHpopmarmn «TexdkcnepT: MammHOCTPOCHHEY.

Hcnonp3yemoe nmporpaMmMHoOe 00ecriedeHue
[IporpammHoe oOecrieueHre BKIIOYAET Yy4yeOHO-METOAMYECKHE MaTephayibl B
AJNIEKTPOHHOM BHUJE, JHICH3MOHHOE mporpamMMmHoe obecmneuenne s CAD-


http://lib.mami.ru/lib/content/elektronnyy-katalog

MOJEIUPOBaHUSA W ynpasiaeHus 3J[-Monenpro NMpu NOATOTOBKE 3amaHus mnsa 3/1-
II€YaTH U MPOTOTUITUPOBAHUSI.

8. MarepuajibHO-TeXHHYECKOe OOecneyeHne JUCUUIINHBI.
Aynutopun u nabopatopuu kadenper «OMIAuAT» AB2508, AB2509, a Taxxke
nabopatopusi  AQOUTUBHBIX — TexHosoruii  AB1707 Ayautopuu  OCHAILEHBI,
KOMIIBIOTEPHOU U POECKLIMOHHON TEXHUKOM.

OO0opynoBanue U annaparypa:

- OGopynoBanue aist AgauTuBHOro npoussojcTea 3J[ npunTeps! fabbster

- O6opynoBaHue 111 AITUTUBHOTO MPOU3BoicTBa 3 /1 mpuHTEPHI Picaso;

- O6opynoBanue 111 AnauTUBHOTO npou3BojcTBa 31 npunatepsr V-Flash;

- O6opynoBanue AJisi TOCTOOPaOOTKU TPOTOTUIIOB

- pacxoJHble MaTepHaIbl;

- MPOEKTOP C KOMITBIOTEPOM U MOAOOPKON MaTEepHaNIOB JJIs JEKIUNA U JaO0paTOPHBIX
pabor;

JlaGopaTopHble MaTepuaJsbl:

- HpI/IMepBI 00BEKTOB IMOJIYYCHHBIX MCTOdaMU A,ZI,III/ITI/IBHOFO IMpONU3BOJACTBA II0
Ppa3IMYHbIM TCXHOJIOTHUAM,

Brinonnenue Ha60paT0pHLIX U IPAKTHYCCKHX 3aHATUMN npearoiaracTt
HCIIOJIB30BATH CIICHUAJIU3UPOBAHHBIC J'Ia60paTOpI/II/I HpG,I[HpI/I}ITI/Iﬁ )41 opraHmauHﬁ,
HMCHOIINEC COBPCMCHHOC 060py,I[OBaHI/I€ " OIIBIT IMTPOBCACHUA HCIIbITAHUI.

BreimonHenne 1abopaTOpHBIX M MPAKTHUECKUX 3aHATHA  TMpeArojaraet

UCIIOJIb30BaTh CHEIHMAIM3UPOBAHHBIC JAOOpAaTOpUU TMPEANPUATHI U OpTaHHU3aIluH,
UMEIOIIME COBPEMEHHOE 000PY/I0BAaHKE U OTBIT IPOBEICHUS UCTTBITAHUN.

9. MeToauyeckue PpeKOMEHJAUMH /JI CAMOCTOSITEJbHOH PadoThI
CTY/J€HTOB

CamocrosiTenbHas paboTa SBISIETCS OJHUM M3 BUAOB yueOHBIX 3aHsATHH. Llenb

CaMOCTOSITEIbHOM pabOThl — TMPAKTUYECKOE YCBOEHHUE CTYAEHTAMH BOIIPOCOB
AJTUTUBHOTO  MPOW3BOJCTBA paccMaTpuBaeMbIX B  IPOLECCE  U3YYCHUS
JTUCLUIUINHBI.

AyauTopHas caMOCTOsITeIbHas paboTa 10 JUCHHUIUIMHE BBITIOJHICTCS Ha
Y4eOHBIX 3aHSATHIX 0/ HEMTOCPEACTBEHHBIM PYKOBOJICTBOM IPEIOAABATENIS U IO €T0
3aJIaHHIO.

BraeaynutopHas camocTosATeNnbHas paldoTa BBIMOJHACTCS CTYJACHTOM IO
3aJJaHUIO TIPeTo/iaBaTesis, Ho 0€3 ero HeMmoCPeICTBEHHOTO y4acTHs.

3agayu cCaMOCTOSITEIbHOU PA0OTHI CTYAEHTA:
- Pa3BUTHE HABBIKOB CAMOCTOATEIbHOU Y4eOHOU paboThI;



- OCBOEHHE COJIEP KAHMSI TUCLMIUINHBI;

- yrayOJaeHue coiepKaHusl 1 OCO3HAHUE OCHOBHBIX MOHATUHN AUCIUILIMHBI;

- HUCHOJb30BaHME MaTepuanga, COOpaHHOIO M IIOJYYEHHOIO B  XOH€
CaMOCTOSATEIbHBIX 3aHIATHH JUTSE ¢ pexTuBHON NOJITOTOBKHU K
b depeHIrpPOBAaHHOMY 3a4€Ty WM SK3aMEHY.

Buabl BHEayAUTOPHOI caMOCTOATEILHON PadOThI:

- CaMOCTOSITEJIbHOE U3YUYEHHE OTACIbHBIX TEM JUCLMILINHBI;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHITHIM;

- IOAIOTOBKA K JJaOOPAaTOPHBIM padboTam;

MeToauveckue PEKOMEHIANUH IJIA IPEIoaaBaTe]isd

[lpu w3yuenun pazgena «OCHOBBI AITUTUBHOTO TPOU3BOACTBAY»  CIEIYET
yIeAsATh BHHMAaHHWEC W3yYCHHUIO OCHOBHBIX TIOHATHH B 00JacTH  OBICTPOTO
NPOTOTHITMPOBAHHS, OCHOBHOT'O TIPUHIIMITA ¥ IPUMUHEHUS TEXHOJIOTHIA

[Tpu uzydyennn pazmena «IIporecce» HEOOXOAMMO TMO3HAKOMHTH YUAIIMXCS C
IpOIIeCCaMU KOTOPBIC 3aJI0’)KCHBI B OCHOBE TEXHOJIOTHI aJITUTUBHOTO TIPOU3BOJICTBA

[lpu wusydyenun pazgena «TeXHOIOTHH» OCHOBHOE BHHUMaHUE HEOOXOIUMO
YICISITh CYHISCTBYIOIIUM TEXHOJOTHSIM, OOOpYIOBaHHUIO, MaTepuaiaM KOTOPHIS
UCTIOB3YIOTCS TIPU a/ITMTUBHBIX TPON3BOICTBAX

Teopernueckoe n3ydeHrne OCHOBHBIX BOTIPOCOB Pa3/IeNiOB AUCIUILINHBI TOJKHO
3aBepIIATHCS MTPAKTHUECKON pabOTOM.

JUiss  akTUBU3alMKd  y4eOHOTO TMpolecca TpU HM3YyUYEHUH  TUCITUTUIAHEI
9¢(HEeKTUBHO TIPUMEHEHUE TIPE3CHTAlMii 10 pa3IUYHbBIM TEeMaM JIEKIUHA |
71a00paTOPHBIX PadOT.

JUJIst TpOBEICHUS 3aHATHH 110 TUCIUTUTHHE UCTIONB3YIOTCS CPEJCTBA O0yUCHHS:

- yueOHUKH, HHPOPMAIMOHHBIE pecypchl IHTepHeTa;

- CIIpaBOYHBIC MaTepUAIbl 1 HOPMATUBHO-TEXHUYECCKAs JOKYMEHTAIIHS;

- METOJIMYECKHE YKa3aHHS JIsI BHITTOJTHEHUS 1a00paTOPHBIX padoT;



Crpykrypa u conepxanue nucuuumnbl «AHKUHUPUHT U PpEMHKUHUPUHIT

27.03.01 «CtanapapTu3anusi ¥ METPOJIOT UsI»

110 HallpaBJICHUIO ITOATOTOBKHU

[Ipoduns: «KMeTposoruyeckoe odecneyeHne NpPonu3BoACTB»

(baxamaBp)

[Tpunoxxenue 1

n/n

Pa3pen

Cemectp

Heneas
cemecTpa

Buasbi yueOHoii padorsl,

BRJKOYasl CAMOCTOATEC/IILHYIO

padoTy CTY/1eHTOB,
U TPY0€MKOCTh B Yacax

Buabl camocTosiTeIbHOM padoThI

CTY/J€HTOB

®opmbl
arrecrauu
u

JI

II/C | Jlad C

CP | KC

P

K.P.

K.II.

PI'P | Pegepar

K/p

11

OCHOBBI aTATUBHOTO ITPOW3BOJICTBA.
OcCHOBHBIE IIaTH  TIPH TPUMEHEHUHT
AAIUTUBHBIX TeXHOJ’IOI‘HfI, B TOM YHCJIIC
TEXHOJIOTUH OBICTPOTO MPOTOTUITHPOBAHUSI.
Bocewmp maroB B AnieTHBHBIX TPOM3BOICTBA.
IIar 1 Kornent u Tpexmepras Moaens(CAD)
Iar 2: ITepeBon moaenu B *.stl hopmat

IIIar 3: 3arpy3ka monenu B yctaHoBKY All u
pabora ¢ *.stl patimamu

IIar 4: Hactpoiiku Y cranoBok All

IIar 5: IToctpoeHue

Lar 6: N3Bneuenne n O4uncTka

Iar 7: Ioct-mipoiiecc

ITar 8: ITlpumeneHue

1-6

1.2

OCHOBHBIC IponecChl, IPHUMCHSICMBIC B
TCXHOJIOT'HMAX 6I>ICTpOFO
MMPpOTOTUIIMPOBAHUS. OcHoBHOH IMPUHIUIT
MMOCTPOCHUMA (I)I/IBI/I‘-IGCKOFO 00BeKTa
METOAOM GBICTpOFO MPOTOTUIIUPOBAHUA U
AJIJUTUBHOI'O IMPON3BOACTBA. O6nactu

7-12




MPUMEHEHHUS IPOTOTUIIOB
Beenenne wu 0a3oBbie TPUHIUNBL YTO
TaKko€ AaJJINTUBHBIE MPOU3BOACTBO. YTO

HEOOXO0 MO JUISt aIINTUBHEIE
MIPOU3BOJICTBA. Baszossie IPOIIECCHI
aJJIMTUBHOTO  MpOW3BOJACTBa.  [louemy
HCIOJB3YIOT TEPMUH aJIATUBHOE
MPOU3BOJCTBO. [IpenmymecTBo

aJUIMTUBHOTO MPOU3BOJICTBA.

dusnyeckue MMponecChI, Je)Kamme B

OCHOBE TEXHOJIOTHH OBICTpOTO
MPOTOTUIIMPOBAHHSL. OcoOenHoctu
TEXHOJIOTUH, MPEUMYILECTBAa 1 HEAOCTAaTKU 13-
1.3 | TexHONOTHil. Marepuainbl u ux 18
XapaKTEPUCTHUKH.
[TonnepxuBatomue cTpykKTypbl. OCHOBHOU
MIPUHITATI 3D reyaTH. O6mactu
npumMeHnenust 3D neuatu.
OcHOBHbIE TOHATHS M KJIacCU(UKALUA
TEXHOJIOTUH OBICTPOTO MPOTOTUIIUPOBAHUS
u aJTUTUBHOTO MIPOM3BO/ICTBA.
Haznauenue u o6mactb
14 | Tpu ocHoBHBIX mporecca. IIpormecc 1-3
doTonoJIMMEPH3ALINH. [Iponecc
Okcrpy3un. [Ipomeccsl  UCHONB3yOMIKE
MOPOIIKOBBIE MaTEPUAIIBI.
IIponiecc ®otononmumepuszanuu. Mctopus.
0630p XUMHYECKOTO cocTaBa
1.5 | dpotomonmmepoB.  OCHOBHBIE  CHOCOOBI 4-6
¢doTononuMepu3anuu. MacouHoe

m3nyuyenue. DLP  texwomormu. LED




U3Iy4YEHUE.

Texuosornu POTOTHITUPOBAHUS
OCHOBaHHBIC Ha mporecce
dotomumepmszanmu.  TexHomorust  SLA.
Texnonorus SGC, FTI, DLP. Texnonorus
MJM. Texnonorus PolyJet.

Crepeonutorpadus npumep MNOCTPOECHHUS.

16 MuxkpoctepruoauTorpaduu.. ITpouecc 7.9
(dboTononuMepe3auu yepes
MIPOCKIIMOHHYIO MACKYy.

[Tpouecc DKCTPY3UH. Texnonoruu
MPOTOTHITMPOBAHKUS ~ OCHOBAaHHBIE  Ha
npouecce 3kctpy3un Texnosorus FDM u

10-

1.7 | FFF. 19
KonTpoiib NepeMelieHuE. Pacuer
TpaekTopuu. Marepuarsl.
Texnonoruu MPOTOTUIIMPOBAHHUS,
OCHOBAaHHBIE Ha CIEKAaHUU M IUIABJICHUU
MOPOIIKOOOPa3HBIX MaTepHasoB.
TexHnonorus SLS. Texnosorus
SLM/EBM/DMD.

18 MexaHusm CIICKaHUS MOPOIIIKA. 13-

' ITepepabotka mopomkoB Ilogxoapl Kk 15

W3TOTOBJIICHUIO METaITUYECKUX u
KepaMU4eCKHX MPOTOTHUIOB. BapuaHTb
CEJIEKTUBHOTO CHEKaHUs MOPOIIIKOB

Marepuan u npuMeHeHHe




Nudopmanust o moaroroBku mojnenu (stl,
pacnionoxxenue u T.1.)STL ¢aitn —popmar
daimta I XpaHEHWS ~ JaHHBIX O
TPEXMEPHOU MOJAEIIN

1.9 | [IporpammuOe obecrieueHme TUTST 1168_ 6 3
noarotoBku STL daiina nns 3/ nedaru.
OmmbOkr ¥ WCHpPABICHUE TPEXMEPHOM
Mozenu. [loiepKkuBaroIfe CTPYKTYPhI
HWroro: 54 18 18




IIpunoxenue 2

MHUHUCTEPCTBO HAYKH U BBICIHEI'O OBPA3OBAHUA

POCCHMCKOM ®EJEPAIIUU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE YUPEXJIEHUE

BBICIIET'O OBPA3OBAHUA

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

Hanpasnenune noarorosku: 27.03.01 CranaapTu3zanus 1 METPOJIOTUS
OII (mmpodmib): «MeTposoruueckoe 00ecrieueHne MPONU3BOJICTB»

®dopma 00ydeHus: ouHas

Bun npodeccuonanbHoM nesTeNbHOCTH:
B cooTBeTcTBHH ¢ OII

Kadenpa: Crannapruszanus, MeTpoJiorus U cepTudukanus

®OH/I OIEHOYHBIX CPEJICTB
MO TUCIHUATIIINHE

WHXUHUPUHT U PEUHKUHUPHUHT
Cocrag: 1. [Tacriopt poHIa OIICHOYHBIX CPE/ICTB
2. OnucaHue OIEHOYHBIX CPECTB:

BapUAHT 9K3aMCHAIITUOHHOT'O ounera
IIEPECUCHb BOIIPOCOB HA 3K3aMCH

nepeyeHb MPaKTUYECKUX paboT

CocTaBureJib:

K.1.1., monenr baseikun O.b.

Mocksa, 2021 rog



NHKUHUPUHT M PEHH:KMHUPUHT

®I'OC BO 27.03.01 CrangapTu3auusi 1 MeTpOJIOTHsI

B mporiecce ocBOeHUs JaHHOM TUCIUILIMHBI CTYICHT (OPMHUPYET U IEMOHCTPHUPYET CIACAYIOLIHE
npogdeccuoHalIbHbIe KOMIIETCHUMH:

KOMNETEHIUU ®opma
Texnouorus omenouio | CTEMEHH ypoBHeii
Ilepeuensn ¢opmupoBanu 0CBOEHMUS
WHJE | ®OPMYJIMPO KOMITOHEHTOB a2 ro
KC BKA KOMIEeTeHIHii cPeiiTBa KOMIIeTeHIUi
K-17 CIIOCOOHOCTBIO 3HaATh: JIEKIIUS, D, Ba3oBbIii
IPOBOIUTh * METO/bI CaMOCTOSTCITb I13. YPOBEHb:
W3yueHMe - obecrieueHus Has padora, BOCITPOM3BOJICT
TEXHOJIOTUYHOCTH BO MOIy1ECHHBIX
aHaJIn3 } M3 meuil - 3HAHUM B XOJ€
HeoOxo Mo IpOIECCoR X TEKYILETO
uHbopManuy, M3rOTOBJICHUS c KOHTPOJISL;
TEXHUYIECKUX HCIIOb30BAHNEM YMEITHE pettiath
THIIOBBIE
JAHHBIX, AJIJII/ITHBHI:IX 3aau,
nokasareneii u | TEXHOIOTHH. PHHUMATE
DPE3YIIBTATOB . npodeccroHab
paboTsl, ux |, Ymere: HbIe 1
obecrieunBaTh YIIpaBJICHYECKH
O0OOLICHHE M | TexHONOrMYHOCTD € peleHus 1o
cucTeMaTu3anu H3JeNIN U W3BECTHBIM
[0, NpOBOAUTH | TPOUECCOB HX aNTOpUTMAaM,
H3TOTOBJICHUS C MpaBUiIaM 1
HE00X0IUMBIE
HCTOE30BAaHHEM METOIUKAM
pacyeThl C | AQIUTHBHBIX
HCIIOJIb30BAHUC TEXHOJIOTHI IToBbIIeHHBIH
M COBPEMEHHBIX YPOBEHb:
TeXHIYCCKIX MPAaKTUIECKOE
Baaners: [IPUMEHEHHE
CpCACTB *  MeTOZaMH TIOJTy4EHHBIX
obecriedeHms 3HAHUU U
TEXHOJOI'MYHOCTHU TOTOBHOCTH
U3JICTIVIA u pemarh
TporeccaMmu ux MIPAKTHYECKUE
H3TOTOBJICHUS c 3ama4n
HCTOb30BAaHUEM [OBBIIICHHOM
AHHI/ITI/IBHI:IX CIIOKHOCTH,
TEXHOJOI'nn HETUIIOBHIE
3aJ1avy,
MPUHUMATH
npodecCHOHATBH
bIC U
yIpaBJICHUECKHE
peliieHus B
YCIOBHUSAX
HEMOJHOMI
OIPE/IETICHHOCTH,




npu

HEIOCTATOYHOM
JIOKYMEHTAJILHOM
, HOpMaTUBHOM U
METOIUYECKOM
obecrieueHuu
IIK-17 | cnocoOHOCTRIO | 3HATH: JEKIHS, D, Ba3oBblii
HpOBOHI/ITI) L = MCTOILI)I Ha606paTOpHI)I HP ypOBEHb:
€ Pa0OTHhI
M3yUCHHE 1 IIPOEKTUPOBAHUS p BOCIIPOM3BOJICT
AHATI TEXHUYECKOT O BO IOJIYYCHHBIX
. OcHaIlleHHsI paboumx SHaHUH B XONC
HCO6XOHI/IMOI/I TEKYIIEro
MECT C pa3MeIICHUEM )
nHpopmanuy, KOHTPOJLS;
o TEXHOJIOTHYEC
MCHU 11aTh
TEXHUYECKUX yMCHHE peita
KOTr'o 060py)10BaHI/I§I; THUIIOBbLIE
JTAHHBIX, o METOJIBI 3aJlauu,
ITOKa3aTeJICH 1 OCBOEHHS BBOIHMMOIO IpUHAMATh
bTAaTOB npogeCCHOHAb
pesyIbTaTo o0opynoBaHusI. HBLC 1
a0O0TBI, X
P ’ yIPaBJIEHYECKH
00o0meHne u € pEUIeHUs 10
cucreMaTtmui3amnn YMeTh: N3BECCTHBIM
10, IPOBOJUTE * IIPOEKTUPOBATH AJITOpUTMaM,
IIpaBuJiaM 1
HE00X0IUMBbIE TEXHUYECKOE p
6 MECTOAUKAM
pacquBI C OCHAIlICHUE paoodIux
ucnons3oBanue | MECT ¢ OB LI eHHLIH
a3MeIeHneM
M COBPEMEHHBIX p 1 YPOBEHb:
TEXHOJOTUIECKOTO
TEeXHIUYECKIUX MPaKTUIECKOE
CDOICTE o0opynoBaHuS; MIPUMEHEHHE
pel * - OCBanBaTh MOy YEHHBIX
MIPUMEHSIEMOE 3HAHHUH B
TEXHOJIOTUIECKOEe mponecce
o0opyaoBaHwHe BBITIOTTHEHUS
abopaTOPHBIX
pabor u;
Baanern: TOTOBHOCTH
*  MeToJaMu pemaTs
HPOEKTUPOBAHUS IpaKTUICCKIE
3aJlaun
TEXHUYECKOTO .
5 TOBBIIICHHON
OCHAIllEHHUsS PadoUYnX CHOKHOCTH,
MECT C pa3MeIlleHreM HETHIIOBBIC
TEXHOJOTUIECKOTO 3a/1a9u,
000opyIOBaHuS, MPUHUMATh
« - MeTOmaMHu H npodecCHOHANTBH
CIoCco0aMu OCBOCHUS bIC 1
YIPaBJICHUECKHE
MPUMEHSIEMOT0
pelieHus B
TEXHOJOTUIECKOTO VCITOBHSX
000pyIOBaHMSI. HETONHOM
OTIPE/IEIICHHOCTH,
npu
HEIOCTaTOYHOM
JIOKYMEHTAILHOM

, HOpMaTUBHOM U
METOAUYECKOM




| o6ecreyenu




HepequL OICHOYHBIX CPEACTB M0 ITNCHUIIINHE

CKUHKUHUPHHT U PEHMHKEHUPUHT»

HaumenoBanue [IpencraBnenue
No OIIEHOYHOTO Kpartkas xapakTepucTuka OeHOYHOTO OIIEHOYHOTO
0C CcpezcTBa cpeacTaa cpencrea B POC
I[I/IaJIOF npenoaaBateiisi CO CTYACHTOM, LCIb
VYCTHBIN OIIPOC | KOTOPOrO — CUCTEMATU3allds M YTOYHEHHE
1 (D —9K3ameH, 3 - |UMEOIINXCS Y CTyICHTa 3HaHUi, mpoBepka ero | Komrurekt OmeTos
3aqu) WHJIUBUJYAJIbHBIX BO3MOXKHOCTEH YCBOEHHUS
Marepuaa
OrneHka CHoOCOOHOCTH CTy/AEHTa NPUMEHUTD TepeueHs
Ha60paT0pHLIe IMOJIYUYCHHBIC pPAaHEC 3HAHUA I HNPOBEIACHUA J'Ia60paT0pHI)IX
2 aHaJin3a, ONbITa, SKCIIEPUMEHTA U BBIOJTHEHUSA
pabor (JIP) HOCIIEAYIONIUX PACUETOB, @ TAKIKE COCTABJICHUSI paboT 1 ux
BBIBOIOB OCHaIIeHUE
[Tpoaykt CaMOCTOSTENbHON paboThI
CTYJICHTA, MIPEACTABIISIFOIITU I cobou
KpaTKOe W3JIO)KCHHE B TIHMCHbMECHHOM BHJIC
[IpakTyeckoe  |MOJIy4YEHHBIX PE3YJNbTaTOB TEOPETHUUECKOTO
3 3a/1aHne aHajM3a omnpeaesieHHON HaydyHoU (yueOHo- |BapuaHT 3amanus
(T13) HCCIIEI0BATEIICKON) TEMBI, TA€ aBTOP

PacKpbIBaeT CyTh UCCIEAyeMOI PpoOIeMBbl,
MPUBOJUT pa3iHyHble TOYKH 3pEHHud, a
TaK)Ke COOCTBEHHbIE B3TJISAbI HA HEe




IlepeyeHb BONPOCOB HA IK3aMeH M 3a4eT

Kon
Bonpocel k 3k3aMeny
KOMIIETCHIIN U
1. Knaccudukanus OCHOBHBIX CUCTEM AJJUTUBHOIO IPOU3BOJCTBA nK-17
2. CucreMbl HalpaBJIeHHbIE Ha UCIIOIb30BAHNE OPOLIKOBBIX THUIIOB nK-17
PAacXOIHBIX MaTEpPHUAJIOB
3. Cucrembl HalpaBJIEHHBIC Ha UCIIOIb30BAHUE KHUIKHX THUIIOB nK-17
PAaCcXOIHBIX MaTEpPHUAJIOB
4. Cuctembl HalpaBJICHHBIC HA TBEPIOr0 TUIA PACXOIAHBIX MAaTEPUAIOB nK-17
5. O6opynoBaHue JIsl MACO4HAast CTEPHOIUTOrpadus nK-17
6. YcrpoiictBo mpoekionnoi cucremsl (Texunomorus DLP) MnK-17
7. Crepuonutorpadsl. OCHOBHBIE 3JIEMEHTHI 000PYI0BAHUS, IPUHIIUIT HX nK-17
B3aUMOJCUCTBUS
8. Marepuaibl IPUMEHSEMBIC IS «OKHIKOCHBIX» CHCTEM TIIK-17
9. Cuctembl UCIIONB3YIOIIHME BIPLICK MaTepuana. OcoOeHHOCTH NnK-17
10. BuonpunTepsI nK-17
11. OGopynoBaHue JJisi IKCTPY3UOHHBIX CUCTEM nK-17
12. Tlepconanbublie 3/ mpuHTEpHl. MaTepuasl MnK-17
13. CucreMsbl crieKaHHs TOPOIIIKOB MNK-17
14. CucreMsl CKIeMBaHNS TIOPOLIKOB MK-17
15. Cucremsl HalIaBKU nK-17
16. OO6opynoBanue 11 MOCTOOPAOOTKN NnK-17
17. Bs16op Trma 060py0oBaHHS nK-17
18. IlpaBuia TeXHUKH OE30MACHOCTH, IPON3BOJICTBEHHON CAHUTapHUH, NnK-17
TTO’KapHOI 0€30ITaCHOCTH.
19. B 4eMm oTiinuMs, a B YEM CXOKECTh CHCTEM HAIUIABKH IIK-17
9KCTPY3UOHHBIX CHCTEM
20. Ilouemy cucTeMBI 11l HAIUIABKH MOIAXOMIAT JUIS PEMOHTA NnK-17
21. Vcnonp3ys mapamerpbl ycraHOBKH SLS Ha ocHOBe hopMyibl MK-17
OIpeieTICHNE SHEPTUU CIENAaTh BHIBOJ KaK N3MEHHUThH IapaMeTphbl YTOOBI
YBEJIMUUTh CKOPOCTh MOCTPOEHUS 00BEKTa
22. YcTpolicTBo neyaTaromei ronoski. Kontpons nepemenieHns MnK-17
23. AnuTuBHOE NPOU3BOACTBO. I'71e BOCTpeOOBaHO, KaK IIPaBHIBHO MnK-17
MPUMEHSITh TEXHOJIOTHH OBICTPOTrO MPOTOTHUIIMPOBAHUS
24. Pasnuuue MeXAy aJUTHBHBIM IIPOM3BOJACTBOM M 00pabOTKON Ha MnK-17
cra"kax ¢ YITY TexHomoruu npoToTUIINPOBaHNUs, OCHOBaHHBIE HA
¢oTonoaMepHu3aLry.
25. IlocroOpaboTka. Y naneHue noyiepKUBaroIiero MaTepuaa. NnK-17
CkJerBaHue JHCTOBBIX MaTEpHAIIOB, CYTh IIpoLiecca, 0COOEHHOCTH,
MaTepHabl
26. Pa3nmuuus TEXHOJOTHH aJIUTHBHOIO IIPOU3BOJICTBA. MnK-17
27. MonenupoBaHue npouecca GoTo-IOTUMEPU3aLnH. MnK-17
28. Marepuansl, o0opynoBanue. [lapaMeTpsl TEXHOIOTHIECKOTO NnK-17
npolecca U MOJISTMPOBAaHHE IIJIABJICHUE IOPOLIKOB.
29. Marepuaisl, paboTa ¢ MOPOLIKAMH. NnK-17




30. Crpyiinas mevats. nK-17
31. Marepuanbl JUisi paciibUICHHs METOIOM CTPYHHOM medaT. MaTepualist nK-17
MPUMEHSIEMbIC B TEXHOJIOTUSIX OBICTPOTO MPOTOTUIIPOBAHHMS

32. DKCTpY3UOHHBIE CHCTEMBI. NnK-17
33. Orpannuenns FDM. Matepuainsl, 060pygoBaHue. nK-17
34. TlpeumymecTBa O KEeTHBIX cucTeM Al nK-17
35. IIporpammHoOe obecrieueHHEe, TPUMEHSIEMOE B a/UIUTHBHOM nK-17

npou3BoscTBe TpH OCHOBHBIX Ipoliecca

36

. Nuctpymentsl CAIIP mig aqiquTHBHOTO MMPOU3BOACTBA IMK-17

Ilepeuens Tem IlpakTuyeckux 3agaHuii
1. ABTONpPOM3BOAMTEND BBIYCKAET YEThIpE MOJENu aBTomMoOmiei B roa B ooveme 10000
aBToMoOmiel B ro7. O0beM MpOM3BOJCTBA Kaxa0u Moenu konebnercs ot 200 go 4500
mTyk. Kaxkmas MammHa WMeeT BBICOKYIO CTEMeHb WHIWBUIyalbHOCTH. Hamummre
pedepar Ha 0,5 crpanunel 0 Bo3MokHocTH TipumeHeHus [ILIT B ero mpousBojicTBe.
Crnenyet aklleHTUPOBATh BHUMaHHE HAa 3KCTEPhEP U UHTEPbEP aBTOMOOMIIS.

2. Hamumute pedepar Ha 0,5 cTpaHUIBI O BO3MOXXHOCTH HpHUMEHEHHUs TeXHOJOrHi u

MaTCcprajioB A}IHI/ITI/IBHOFO MMPOU3BOJACTBA I PA3JIMYHbIX 3aaa4 MAaIIWMHOCTPOCHHA. Kax
KaKu€ TCXHOJIOTMH U MATCPpHAJIbl MOT'YT OBITh UCHOJIb30BAHbI npu COBPEMCHHOM IIOAXOAC
IIpyu IMMPOU3BOJACTBC PA3JIMYHBIX )IeTaneﬁ 11 OTpacCii MAIIMHOCTPOCHU .



Ne [lepeuenn nabopatopubix padot | KonmnuectBo | Mcnonb3yemoe

IL11. 4acoB o0opy1I0BaHNE

1 [Tewats TpexmepHoOil MOAENH 4 -3/ nmpuHTEp
[pocroit popmbl Ha Fabbster/Picaso
NEPCOHAIBHOM MPUHTEPE -HoyTtOyk Lenovo
(ITonyuyeHnne HaBBIKOB MeYaTH -I1K
Ha KCTPY3MOHHOM MPUHTEPE)
JlaGoparopHasi# 1 #2

2 [ToaroroBka k 3/[ neyatu u 4 -3 /1 nmpunHTEp
[Teuats TpexmepHO MOICIH Fabbster/Picaso
neranu «Kpsiiika» Ha -Hoyr6yk Lenovo
MEPCOHAIBHOM MPHHTEPE -netfabb
JlaGoparopHasi#3 -T11IK

3 [ToaroToBKa MONMUTrOHAIBHON 5 HoyTt6yx Lenovo
Mozenu K 3J1 meuaru -netfabb
JlaGoparopHasi#3

4 [TpuHuunm paGoTel 1 ycTpoiicTBa | 5

000pyTOBaHUS UCTIOIB3YIOIIEe
nporecc GoTonoaumMepu3auu
JlaboparopHas#S

-Kommnekryromue 3 /]

npuntepa V-flash
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