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®OHJ] OLIEHOYHLIX CPE/ICTB

1 PE3YJIBTATBI OCBOEHUsA AUCIUIIJIMHBI, IIEPEYEHb OIEHOYHBIX
CPEJACTB U KPUTEPUU OLNEHUBAHMUSA

11

Pe3y1'IBTaT]':>I OCBOCHU JHUCHHUITINHBI

Tabmuma 1 — Ilnanupyemble pe3yabTaThl OOy4YEHHS MO AMCLMILIAHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH KOMIICTCHIUAMU

Konx n HamMeHoBaHHE KOMIIe-
TEHIIUHU

Jucuunnuxaa

Pe3ynbraTel 00yuenus (Brnaje-
HUsI, yMCHUS U 3HAHMSI), COOTHE-
CEHHBIC C KOMIIETCHITUSIMU

I[IK-1 Cnoocoben
MIPEITIOKEHUS 110 COBEPIIICHCTBOBA-

pa3pabaTbIBaTh

HHUIO TCXHOJIOTMYECKHUX IIPOLECCOB
" IPOU3BOJACTB, B TOM YHCJIC Malll-
HOCTPOUTCIIbHBIX

A UTHBHBIE TEXHOJIO-
TMA U TPOMBILLICHHBIN
U3alH

3HATh:

- IPEUMYLIECTBA U HEJOCTATKHU al-
JUTUBHBIX TEXHOJIOTMM U YCIOBHS
UX peau3aluu,

YMETB:

- OCYILECTBIIATh aHAJIN3 TEXHOJIOTH-
YECKHUX MPOLIECCOB IPOU3BOJICTBA, B
TOM YHUCJI€ MAIIMHOCTPOUTEIIbHBIX,
Ha MpPEIMET BHEAPEHUS AaIJIUTHB-
HBIX TEXHOJIOTHIA;

BJIAJICTh:

- HaBbIKaMU (POPMHUPOBAHUS TPE/I-
JIOKEHUW 110 BHEJIPEHUIO aJJIUTHB-
HBIX TEXHOJIOTUM B IPOU3BOJACTBO, B
TOM YHCJIE MALIUHOCTPOUTEIIBHOE

1.2 K o11eHOYHBIM Cpe/ICTBaM TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH OTHOCSTCS:

- TCCTOBBIC 3aJITaHUS OTKPBITOTO U 3aKPBITOT'O THUIIOB,

HpOMC)KYTO‘-IHaH aTTeCTanusa B (bopMe 3a49€Ta MPOXOAUT I10 pE3YyJIbTaTaM MPOXOKACHUS BCCX

BHUJI0B TCKYIICTO KOHTPOJIA YCIIEBACMOCTH. B OTACJIBHBIX ClIydasaXx (HpI/I HC IMPOXOKACHHUU BCCX BUAOB

TCKYLIETO KOHTpOJ'ISI) 3a4€T MOXKET OBITh IMMPOBECACH B BUJIC TCCTUPOBAHUSA.

13 KpI/ITepI/II/I OLICHKHU PE3YJIbTATOB OCBOCHH A NUCTTUIUINHBI

yHI/IBepC&]’ILHaﬂ CUCTCMAa OLICHUBAHUA PC3YJILTATOB 06y‘{CHI/I$I BKJIIOUAET B ce0s CHUCTEMBI

OLICHOK: 1) «OTJIMYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHO», KHEYTOBIETBOPUTEILHOY; 2) «3aUTEHOY,

«HE 3a4TeHOY; 3) 100 — OaTEHYIO/TIPOIIEHTHYIO CHCTEMY U IMPABUJIIO IMEPEBO/Ia OIEHOK B MATHOAITh-

HYIO cucteMy (Tabum. 2).

Ta6Jmua 2 — Cucrema OLCHOK U KPUTCPHU BBICTABJIICHUS OLICHKU
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Cucrema 2 3 4 5
OIIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEeYyJ0BJIETBOPH- «y/IOBJIETBOPH- «XOPOILIOY «OTJIMYHO»
TEJIBLHO» TEJBLHO»
Kputepunii «He 32a4YTEeHO0» «3aYTEHO»

1 CucreMHOCTD Ob6nagaer yactuu- | O6nagaetr  muHH- | Obmamaer HaOo- | OOmamaer  IMOJHO-
M IOJIHOTA 3HA- HBIMH W Pa3po3HCH- | MAJTbHBIM HA0OPOM | pOM 3HAaHWH, JO- | TOW 3HAHUW WU CH-
HHUil B OTHOLIIE- HBIMH 3HAHUSMH, KO- | 3HAHUH, HEOOXOJU- | CTAaTOYHBEIM ISl | CTEMHBIM B3TJISIOM
HHUM M3yYaeMbIX | TOpbIE HE MOXET | MBIM JIi CHUCTEM- | CHCTEMHOTO Ha U3y4aeMbIl 00b-

00bEKTOB

HAYYHO-KOPPEKTHO

CBSI3BIBATH MEKY CO-
0ol (TOJIBKO HEKOTO-
phle U3 KOTOPBIX MO-
KET CBSI3BIBATh

MEXTY CO00¥t)

HOTO B3IJIIa Ha
M3ydaeMblii 00BEKT

B3IJIsAJIa HA U3y4Ya-
€MBIA 00BEKT

CKT

2 Pa6oTa c uH-
dopmanmei

He B
HAXOAWUTh HEOOXOIU-

COCTOSITHUH

Myl HWH(OpPMAIHIO,
b0 B COCTOSIHUU
HaxXoJuThb OTACJIbHBIC
uHpOop-
Maluu B paMKax I10-

(hparMeHTHI

CTaBJICHHOH 3aJauu

MosxeT HaWTH He-
00X0AUMYyI0  WH-
¢dbopMmaruio B pam-
Kax IOCTaBIICHHOMN

3aJa4du

Mosxet HaWTH,
UHTEPIIPETUPO-

BaTb U CHCTEMa-
THU3UPOBATh HEOO-
XOAUMYIO WHGOP-
MalMi0 B paMKax
IIOCTABJIICHHOM 3a-

Jadn

MoskeT HaWTH, CH-
CTEeMaTHU3NPOBATh
HEOOXOJNMYIO WH-
(dhopmarmro, a
TaKXC BbISIBUTH HO-
BbI€, JIOTIOJIHUTENb-
HbIC UICTOYHUKHU UH-
¢dbopmaruu B pam-
KaxX MOCTaBJIECHHOMI
3a]auu

3 HayuHnoe
OCMBbICJIEHHE
H3y4aeMoro siB-
JIeHUs1, TIPO-
mecca, 00beKTa

He
HAYyYHO KOPPEKTHBIX

MOXCT JO€J1aTh

BBIBOJIOB U3 HMEIO-
LIUXCSl Y HEro CBeJe-
HUH, B COCTOSTHUM
MPOAHATIM3UPOBATh

TOJBKO  HEKOTOpbIE
U3 HUMEIOLIUXCA Yy

HETO CBEIECHUIM

B cocrossHun ocy-
IIECTBIIATh HAYYHO
KOPPEKTHBIM  aHa-
T3 TPEIOCTaBIICH-

Hol nH(OopMaIH

B cocrosinuu ocy-
IIECTBISATh CUCTE-
MaTUYECKUN 51
HAyYHO KOPPEKT-
HBIN aHanu3
MIPEJOCTaBICHHOM
nH(popMaIum, Bo-
BJIEKAeT B HCCIe-
JOBaHUE  HOBBIE
peNeBaHTHBIE 3a-

Ja4dy€ JaHHBIC

B cocrosHumn ocy-
HIECTBIIATh CHCTe-
MaTHYECKHUM 51
HAy4YHO-KOPPEKT-

HbI{ aHaju3 MpeJo-
CTaBJICHHOMN HH-
¢dbopmaruu, BOBIIE-
KaeT B HCCIeI0Ba-
HUE HOBBIE peJe-
BaHTHBIE  TIOCTaB-
JICHHOM 3a/1aye AaH-
Hble, Tpeanaraer
HOBBIE PaKypPCHI 10~

CTaBJICHHOM 3aJa4u

4 OcBoeHne
CTAaHAAPTHBIX
aJITOPUTMOB pe-
LIeHus1 npogec-
CHOHAJILHBIX 3a-
aau

B cocTosiHMM pemaTth
TOJIBKO  (hparMeHTHI
MOCTAaBIEHHOM  3a-
JlaYd B COOTBETCTBUHU
C 3aJIaHHBIM aJITOPUT-
MOM, HE  OCBOMWI
MPEJJIOKEHHBIN  ajl-
TOPUTM, JIOIyCKaeT

OILINOKHU

B cocrosiHum pe-
maTh  IMOCTaBJICH-
HBIE 33/1a4U B COOT-
BETCTBHH C 3ajaH-

HBIM AJITOPUTMOM

B cocrosinuu pe-
aTh ITOCTABJICH-
HBIE 3a/la4d B CO-
OTBETCTBUHU C 3a-
JAHHBIM aJTOPUT-
MOM, TOHHMAET
OCHOBBI  TIPEIIO-
KEHHOTO  aJIro-

pUTMa

He Tonpko Biameer
QIrOPUTMOM U IIO-
HUMaeT €ro oc-
HOBBI, HO U IIpeIa-
racT HOBBIE pellle-
HUS B paMKax IIO-

CTaBJICHHOU 3aJa4u
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2 OIEHOYHBIE CPEJACTBA JJisI TEKYIIEM W TPOMEXYTOYHOH
ATTECTAIIUA

Komnerenmus [1K-1: Criocoben pa3zpadaTbhiBaTh NPeIOAKEHHS 110 COBEPILICHCTBOBAHUIO TEX-
HOJIOTUYECKUX MPOLIECCOB U MMPOU3BOJICTB, B TOM YHCJIE MAITUHOCTPOUTEIHHBIX.

TecToBbIE 3aJaHUA OTKPBLITOI0 THIIA

1. Meron nosy4eHus: reoMeTpruecKoi GopMbl 00BEKTA, TPU KOTOPOM JIJIsl MPUAAHUS GOPMBI MaTe-
pHaTy Ha HErO HaKJIAABIBAIOTCS AeopMuUpyonre CHiibl 0e3 yianeHus Win 100aBIeHus MaTepHraa,

Ha3bIBACTCA

OTBeT: KOHCEPBATHBHBIM.

2. Meton mosrydeHus: TeoMeTprudeckoir popmbl 00BEKTa, TP KOTOPOM IIPEAIIoIaracTcs yaaleHue
JUIIHAX CETMEHTOB C UCXOIHOTO 0JIOKa MaTepraia Ha3bIBAeTCs

OtBeT: CyOTPaKTHBHBIM.

3. Metoa monydyeHusi TeOMETpUUYECKO (GopMbI 00BEKTa, MIPU KOTOPOM MPEJIoiaraeTcs Co3JaHue
00BbEKTa MyTeM MOCTENEHHOTO J00aBICHUs MaTepraa, Ha3bIBACTCs

OTBeT: aJyINTHBHBIM.

4. Metop aAUTUBHBIX TEXHOJOTHH, OCHOBAaHHBIM Ha oOmydueHuu Y D-uznydyeHUEM, Ha3bIBACTCS

OrtBet: (poTONMOIUMEPHU3AIIMS.
5. Coueranue TONOIHUTEILHOM paCKaTKH HAIUIABJICHHBIX CIIOEB OCYLIECTBISIETCS C IIENIBIO OBBIIIIE-

HUA

OTBeT: JIOTHOCTH.

6. (SLA) - agnuTHBHAs TEXHOJIOTHUS, OCHOBAHHAS HA MMOCJIONHOM OTBEPXKICHUHU YIIbTpa-
(MOJETOBBIM JIa3€POM CBETOUYBCTBUTEIBHON CMOJIBI

OrtBer: (;1a3zepHasn) crepeouTorpadus.

7. UnTepoeiic aBisieTcd crienudukaiuei popmara ¢aitnos 1 B3aumoaenctsust CAD — mo-
JIeTN ¢ 000PYIOBAHHUEM TSI OBICTPOTO TPOTOTUITUPOBAHUSI.

OtBer: STL.

8. AOGpeBuarypa SLS o603HauaeT

OTBeT: celeKTHBHOE J1a3epHOe CIIeKaHue.

9. [MocnoiiHOE M3rOTOBICHHE OOBEKTOB C HCITOJIB30BAaHUEM JJAMHHAPOBAaHUS 0003HavaeTCst aO0peBH-
aTypou

OtBer: LOM.

10. TexHon0ruM, NpU MOMOIIX KOTOPBIX CO3/1AIOTCS (PU3NYECKHUE MPOTOTUIIBI HEMOCPEICTBEHHO Ha
OCHOBE MU(POBBIX JAHHBIX, — 3TO TEXHOJIOTHH (RP)

OTBeT: OLICTPOrO MPOTOTHITUPOBAHMS.
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11. IloaroroBka mporpaMMHOI MOJAENH, IOJHOCTBIO ONHKCHIBAIOIIEH BHEUIHIOIO T'€OMETPUIO U3JiE-

JIUsl, Ha3bIBACTCS - MOJICTTUPOBAHUEM
OtBet: CAD.
12. (matp aGOpeBHUATYPY) — aIUTUBHAS TEXHOJIOTHSA, B KOTOPOH TBEPOTEIIbHAS ACTANIb TeHE-

pupyercs MyTeM MOCTEIIEHHOM 3aMOPO3KH UCXOTHOTO KHIKOTO MaTepHala.
OtBer: RFP (Texnosorust 61cTpOii 3aMOpPO3KH).
13. PacnbuieHue cTpyu paciuiaBieHHOTO MaTepHalia, BRITAIKUBaeMasl U3 CIIeUalIbHOTO COIIa, IPU

TEXHOJIOTHH 0aTIUCTHYECKOTO OCAXACHUA YaCTULl, MOXET OBITh

OTBeT: 103MPOBAHHBIM HJIH HellPePbIBHbIM.

14. AnnuTuBHAs TEXHOJIOTHS, PEACTABISAIOMAas cO00 BRIJABIMBAHUE B BHJIE TUIACTHYHOW HHUTH
TEPMOILIACTOB JJIs1 ((OPMHUPOBAHHMSI CJIOCB U3JICTIHS, HA3BIBACTCS METOIOM (FDM)

OtBer: HaMJIABJICHHS.

15. TexHOJIOTUS CEIEKTUBHOTO JIA3EPHOI0 OCAXIEHUS MPEJCTABISET COO0H JTOKaIM30BaHHBIN MPO-
LIECC XMMUYECKOT0 OCaXKJIEHUS TBEPJIOT0 MaTepralia u3 ¢assr

Otser: razosoit

16. IIpouecc TpexmMepHON NeyaTH UCHOJIb3YET CTaHAAPTHYI TEXHOJOTHIO nevaT JUist
HOCJIOMHOIO CO3/IaHMs eTajel MyTeM HaHECEHHUs )KUKOTO CBA3YIOIIEr0 Ha TOHKUE CJIOH IOPOILKA
OtBer: CTpYHHOM.

17. AnnuTrBHAs TEXHOJIOTHS TPOU3BOJICTBA TBEPAOTENbHBIX U3/IETIHM, TPU KOTOPOH AeTaib GopMu-
pyeTcs yTeM BO3JIeHCTBUS JIEKTPOHHOTIO JIyya Ha MeTaNIMYEeCKUN TOPOIIOK B BAKYYMHOM KaMepe,

HOCUT Ha3BaHUE (EBM)

OTBeT:(TeXHO0/10THS) 3JIEKTPOHHO-IY4€eBOi NJIABKH
18. PolyJet — TexHOJIOTHs, KOTOpAst MO3BOJISIET HAPAIIUBATE OOBEKTHI MyTEM MOCIOHHOTO HAHECCHUSI

CMOJIbI, TrA€ CMOJIa OAHOBPEMCHHO OTBCPKAACTCA IIOCJIC HAHCCCHHA, C

UCIIOJIb30BaHUEM YIIBTPA(HUOIETOBOTO U3ITyUSHUS
Oteer: ¢poTonoIMMEpHOIt

19. OcHOBHBIEM TOPOIIKOBBIM MaTEPHAIOM, UCTIONB3yeMbIM it 3D mevaru, sBisieTcsl MOpPOIIOK

OT1BeT: MoJIMaMHIA

20. - HayKa O TPHUCIOCOOJICHHH TPEIMETOB M OOBEKTOB TpyAa Ijsi Haubosee
O6e3zonmacHOrO W A()PEKTUBHOTO MCHOJB30BAHUS, HCXOMIS W3 (U3HYECKHUX H TICUXHYECKHUX
0COOCHHOCTEH UeI0BEYECKOTO OpraHu3Ma

OTBeT: 3proHoMuxa.

21. Dpronomuyeckas mpopadboTka (HOpPMBI TPOSKTUPYEMOTO OOBEKTAa OCYIIIECTBISETCS METOJIOM
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OTtBeT: MakeTHPOBaHUS (WU MPEAMETHOI0O MOJAEJTMPOBAHUA)

22. BapuaTuBHOE TIPOEKTUPOBAHUE KOHCTPYKIIMN 00BEKTa HA OCHOBE €T0 TBEPJOTEIHHOW MOJIEIH,
BBIMIOJTHEHHON B TPEXMEPHOI MporpaMme, Ha3bIBaeTCsl KOHCTPYHPOBaHUEM

OTBeT: aHAJINTHYECKUM

23. - o0acTh mu3aiiHa, 1eNNbI0 KOTOPOi siBisieTcst popmMooOpazoBaHue

MPOMBIIIJICHHO MTPOU3BOIUMBIX U3JEIUI C YUETOM HX CTPYKTYPHBIX U (DYHKIIMOHAJIBHBIX XapaKTe-
PUCTUK

OTBeT: NPOMBINIEHHbIH TU3aMH.

TecToBbIE 32IaHNA 3aAKPbLITOr0 THIIA

1. IIpn nmomaye MaTepuasa npu peanuzanuu merona nocnoitHoi Hamiasku HE nomkna periarscs
3a1aya:

a) HAaHECEHUS CII0EB MaTepralia MUHUMAJIbHOW TOJIIUHBI

0) HaHeceHHs CJI0eB MaTepuasa ¢ yJOBIETBOPUTEIBHOMN CTPYKTYpOi

B) MUHUMAaJIbHOTO 00pa30BaHUs OTXO0/I0B MaTepuaa

I) 3aIIUThI MATEPHAJIa B X0J0JHOM COCTOSTHUM OT BO3/JelCTBUIl OKpYKaKouIei cpeabl

2. Bei6op ajymutuBHbIX TexHOIOTHH HE OCYIIeCTBISIOT HCXO/I U3 OIICHKH KPUTEPHS:

a) CTOUMOCTb IPUOOPETEHUS

0) MPOU3BOIUTENLHOCTD

B) CTAaOMJIBHOCTh MOJICIFHOTO MaTepuasa

I) BJ2:KHOCTH M TeMIIEPATyPhl OKPYKAKOIIE cpeabl

3. IIpaktnueckoe npumenenne STL uHTepdelica cBA3aHO ¢ MOTEHIMAIBHBIMU MpoOIeMaMu (BO3-
MOYKHO HECKOJIbKO BapMAaHTOB OTBETA):

a) TONMOJIOTHYeCKHe MPodJIeMbl

0) U30BITOYHOCTH JAHHBIX

B) poOJieMbl KOHBepTaluK (aiina

I) reoMeTpH4ecKHe NMpodJieMbl

4. CooTHeCcHTE Ha3BaHUE TEXHOJOTHH U MaTcpHalia, UCIIOJIb3YyEMOT'O B HEIi:

a) SLA 1. monuMepHast HUTh
6) FDM 2. IOJMMEPHBIE TPAHYIIBI
B) SLS 3. xuakuii poromoaumep

OtBer: a)-3; 6)—1;B) -2
5. CooTtHecuTe abOpeBHATYPY TEXHOJOTHH U CIIOCOO BO3JCUCTBHUS Ha MCIOJIb3yeMbI B HEW Mare-

puan:
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a) FDM 1. snexTpoHHBIH Ty4
6) EBM 2. 3aMOpO3Ka
B) RFP 3. HarpeB HaKOHEYHHUKA TOJIOBKH

OtBeT: 2)-3;0)—1;B) - 2

6. [ludpoBoe MPOU3BOACTBO — ITO:

a) MOJICJIMPOBAaHHUE PEaIbHOTO MpoIIecca MPOU3BOICTBA

0) MPOU3BOJICTBO ITU(DPOBBIX YCTPOHCTB U TaPKETOB

B) MPOU3BOACTBO, B KOTOPOM UCHOJB3YIOTCS IIU(PPOBBIE YCTPOICTBA

I) MCIO0JIb30BAHHUE TEXHOJIOTHII HM(PPOBOro MoAeJMPOBAHUS M NMPOCKTUPOBAHUS KAK CAMHUX
NMPOAYKTOB M M3/1eJIHii, TAK U MPOU3BOJACTBEHHBIX MPOLECCOB HA BCEM MPOTSKEHUH KU3HEH-
HOI'0 HMKJIA

7. lns 3D-nieyatu HEAOCTYIEH MaTepua:

a) TUTaH

0) mokoan

B) ABS-mnactuk

r) ApeBecUHa

3 TUITOBBIE 3AJJAHUS HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO PABOTY/
KYPCOBOM MMPOEKT, PACYETHO-TPA®UYECKYIO PABOTY

Z[aHHLIfI BUJ KOHTPOJIA IO AUCHUIUIMHE HE MMPEAYCMOTPCH y‘Ie6HBIM IIJIaHOM.
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4 CBEAEHUS O ®OHJE OHEHOYHbBIX CPEACTB U EI'O COTJIACOBAHUUN

@DOH/T OIICHOYHBIX CPEJCTB JUIS aTTECTAlMU MO JUCHUIUIHHE «AJIUTUBHBIC TEXHOJIOTUU U
MPOMBIIIICHHBIH TU3aliH» MPECTaBIseT cO00M KOMIIOHEHT OCHOBHOM MpodeccroHalIbHOM 00pa30-
BaTEJILHOM MPOTPaMMbI MarucTpaTyphl 1o HarnpasiaeHuto moarotTosku 15.04.04 ABromaTuzamus Tex-
HOJIOTUYECKHUX MPOIIECCOB M MMPOU3BOJICTB.

[IpenogaBaTenb-pa3paboOTUMK — K.T.H., Jo1eHT B.W. YcTuu.

@DoH/1 OLIEHOYHBIX CPEICTB PACCMOTPEH U 0J00peH Ha Kadenpe MudpOBBIX CHCTEM U aBTO-

MAaTHUKH.

H.o. 3aBenyromiero kadeapoii 7 B.1. Ycruu

@DOoH/T OLIEHOYHBIX CPEJICTB PACCMOTPEH U OA00PEH METOANYECKON KOMUCCHEH HHCTUTYTA U (-

poBbIX TexHoJoruil (mporokois Ne5 ot 29.08.2024 r).

[Ipencenarens MeToqU4YECKOM KOMUCCUU O.C. Butpenko
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