defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kadheapa maTepranoBefeHs B MaLLHOCTPOEHUM

“YTBEPXXJOAIO”
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OOKYMEHT MOAMVCAH MPOCTOW HEKBA/TU®ULIMPOBAHHOW
3NEKTPOHHOWM MNOAMCHIO
31.08.2022
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Agpec xpaHeHUs 3N1eKTPOHHOr0 AOKYMeHTa:
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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI

ANAUTHBHBIEC TEXHOJIOTHH

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 3, cemectp : 6
MexaHUKO-TeXHOMOMMYeCKUiA (haky/bTeT,

CemecTtp

No

Bup gesitenbHOCTU

6

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

40

Jlekymu, yac.

MpakTnyeckune 3aHATAA, Yac.

36

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

104

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecCTO ACUMNANHBI B CTPYKTYpe y4e6HOro nnaHa: 6ok 1, hopmmpyemas y4acTHMKaMm 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpotheccroHanbHble MK-1.B/HA Cnocob6eH 0ocyLIecTBAATL COOP AaHHbIX, M3y4vaTb, aHaIM3MPOBaTh 1 0606LLaTb
KOMMeTeHLN Hay4YHO-TEXHNYECKYIO MHAOPMaLMIO Mo TeMaTyKe UccefoBaHUs, pa3paboTke 1

MCMO/b30BaHNI0 TEXHNYECKOV AOKYMEHTALNN

CBOMCTBaMU

MK-1.B/HA. 2 ¥YMeeT cobupaTb AaHHble 1 NPOBOAWTL CPABHUTE/bHBI aHaN3 AaHHbIX O
CYLLIECTBYHOLLMX TWMAxX N MapKax MaTepuanoB, UX CTPYKTYpe 1 CBOICTBAX, crnocobax
pa3paboTKn MaTepuanoB C 3aAaHHbIMI TEXHOMOTMYECKUMUI 1 (PYHKLMOHAbHbIMA

2. TpeboBaHnsa HITTY K nnaHMpyembIM pesy/ibTaTam 06yyeHnsi, COOTHECEHHbIM C
NHAMKaTopPaMu AOCTUXKEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHAMKaTOpbl AOCTVKEHUS] KOMMETEHLIMIA

PesynbTaTbl 00y4eHNs

dopMbI opraHmnzaumnm
3aHATUN

IIK-1.B/HA. 2 YMmeeT co0HpaTh IaHHBIE H NPOBOTUTH CPABHUTEIbHBINH
aHAJIN3 JaHHBIX 0 CYIIeCTBYIONINX THIIAX U MapKaX MaTepHAIOB, HX
CTPYKTYpe H CBOHCTBAX, ciocofax pa3padoTKH MAaTEPHAJIOB ¢ 32 JaHHBIMHA
TEXHOJIOrHYeCKUMH U (PYHKIHOHAIBLHBIMYA CBOiCTBaMH

3HaeT OCHOBHbIE 3Tarbl CO34aHUs TPEXMEPHBIX 06BEKTOB METOAAMM afAUTUBHOIO
MPOU3BO/ICTBA, CNOCO6bI NPeABapPUTENbHO ONTUMU3ALMN TPEXMEPHBIX 06BEKTOB,
OCHOBHbIe OLIMGKM, BO3HUKALLME B XO/€E NOATOTOBKM TPEXMEPHOI Moaenu, a
TaKKe METO/bI UX YCTPAHEHUS!, CYLLECTBYIOLLME aNrOPUTMbI MOCTPOEHNS
0GbEKTOB, OCHOBHbIE TEXHOOTN TPEXMEPHOI NeyaTn 1 IM3nYecKre NPUHLMMLI,
NeXallme B X OCHOBE.

MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

3. CofepykaHue 1 CTPYKTypa ANCUUN/NHBI

Tabnuua 3.1
TemMbl NPaKTUYECKNX VsHIXB | A\ ryghple | /HAMKATODDI
Y Hack! |dopme mpakT. | o e, | AocTwenna | YyeGHas ieATeNIbHOCT
saHAT Moar., Hac. "7 | KoMneTeHUwit
CemecTp: 6

Jnpaktndeckaa egmHuLa: |/|H)KI/IHI/IpI/IHF N PENHXUHUPWHT C/TOXXHbIX I/I3,CI|EI'II/II7I C ucnosb3oBaHuem 3D

CKaHMpoBaHWA

1. OcBoeHMe paboThl Ha 3D

OcBouWTb HaiicTpoiiky 3D
ckaHepa REXCAN CS+.

ckaHepe REXCAN CS+. MK-1.B/HA.
6 2 4 3anuncb CKaHMPOBaHHOKO
MoAroToBKa AaHHbIX ANs 2
nepenagy B 3D MPUHTED 06beKTa B pas/IMyHbIX
' thopmaTax
2. Mpo6nembl 06paboTKM
o O3HaKoM/1eHKE C IKCMOPTOM
CKaHOB M3Me/NiA. (aiinos nocre
OcobeHHOCTY (hopmaToB MK-1.B/HA.

(haiinoB, NONYYEHHbIX B 2
pe3ynbtare 3D cKaHMpPOBaHMA,
0cobeHHocTM hopmaTa STL.

CKaHMpOBaHUs B
aBTOMaTV3MPOBaHHbIe
cucTema NpoeKTUPOBaHKS.

AnpakTudeckas eauHnLa: TeXHOMOrMM NPOTOTUNPOBAHNS

M3rotosneHve npototumna

3. OcBoeHue 3D neyaTun Ha
npuHTepe ZBuilder Ultra

4

4

MK-1.B/HA.
2

CKaHMpOBaHHOI MOAenu Ha
3D npuHTepe




4. MorpeLluHocTn opMbl U

OueHKa norpeLuHocTy
(hopMbl, pa3mepoB 1
MUKpPOreoMeTpum
MOBEPXHOCTEN NPOTOTUNA,
nony4yeHHoro 3D

a3MepoB NPOTOTUMOB, MK-1.B/HA.

p poB np 2 2 4 CKaHuposaHuem n 3D

nonyyeHHbIX 3D 2 HeYaThIO. C

CKaHMpOBaHMEM '
MCMONb30BaHEM
NHCTPYMEHTa/IbHOTO
MUKPOCKONa 1
MVKPOVHTepepoMeTpa.

AnpakTuueckas eauHuLa: MaTepuanoBeayeckme NpobiemMbl

agaNTUBHBbIX TEeXHONOrni

5. N3yyeHune CTPYKTypbI U

MpUroToBUTH MUKPOLLANG
W N3y4mnTb MOPUCTOCTb

CBOICTB NpoTOTUNA ©3 4 2 4 MK-1.B/HA. |maTepnana npotoTuna.

NO/IMMEPHOrO CreYyeHHOro 2 OnpegennTb TBEPLOCTL U

marepuana npesen NpoYHoOCTU
marepuana npoToTuna.
MpUroToBUTL MUKPOLLING

6. N3ydeHune CTPYKTYpbI 1 N U3yU4nTb MOPUCTOCTb

CBOWCTB NpOTOTUNA 2 2 4 MK-1.B/HA. |maTepurana npotoTuna.

CNeyeHHOro NOPOLLKOBOro 2 OnpefgennTb TBEPAOCTb U

MeTa/1lIMYeCcKoro marepuana npesen npoYHoOCTU
marepuasa npoToTmna.
Pa3paboTaTtb MapLLpYTHYHO

7. Pa3paboTka TeEXHO/I0rMK Ka FT) VI3F0TOBJ'IepHI/IFF)Iy y

N3rOTOB/IEHNS IMTENHOW MK-1.B/HA., |KaPTy 13ro

6 2 4 NATERNHON hOPMbI /1S
OCHAaCTKM O/19 U3roTOB/IEHNA 2
< N3rOTOB/IEHUSA

BbIN/aBNAEMbIX MOZENen o
BbIN/IaBNAEMbIX MOJENEN
PasopaboTaTb
nocnefoBarTesibHOCTb
ornepaumin 4oNONHUTENbHON
TepMOMEXaHNYeCKOM
06paboTKmM 0bpasua u3
MEeTa/1INYeCKoro
npoToTuna.

8. Pa3paboTka TexHOM0rmMm
MpoBecTu ropsuee

NOBbILLEHNS NPOYHOCTHbIX MK-1.B/HA.

o 8 2 2 n3ocTaTn4eckoe

CBOWCTB MeTa/lINYECKUX 2
rnpeccosaHune obpasua 13

NPOTOTMMOB.
CMeyeHHOro npoToTuna.
MpUroToBUTH MUKPOLLAND,
OLIeHWUTb CTPYKTYpY U
N3MepUTL MUKPOTBEPLOCTb
06pa3LoB Lo 1 rnoce
[ONONHUTENbHON
06paboTKu.

N3 HuX B NHankaTopbl
Tembl Ans Yack! |dopwe npakr. | AMTYBHEE | oereins | YyeGHas AesTeNbHOCTD
CalVIOCTOFITefIbHOFO Vl3yl‘|eHV|ﬂ nOAr_' yac. (bOprL vac. KOMHETEHL‘MV]

CemecTp: 6

AnpakTuueckas eauHunua: O6Lye NOHATUSA U NpeacTaBeHus!

1. BeegeHue. Victopus
BO3HWKHOBEHMWA afANTUBHBIX
TEXHONOT WA, COCTOSIHME,
npo6/eMbl ¥ NEPCNEKTUBBI

MK-1.B/HA.
2

O3HaKoM/1eHKe C
NCTOPMYECKMMI acneKTamm
pa3paboTKy afANTUBHbIX
TEXHOMOrni




AvpakTrnyeckas eanHmua: KoHuenTyasnbHble NPo6ieMbl afAuTUBHBLIX TEXHOIOMUIA

2. ®dur3nYecKme NpoLeccesl, Ha
KOTOpPbIX OCHOBaHbI 13ydeHve MHH(opMaLuu o
TEXHO/IOMMMN MOCNONHOTO AK-1.B/HA (hm3myecKux npoteccax,
N3rOTOB/IEHNS U3LENNIA. 4 0 0 2 " |nexallmx B OCHoBe
Martepwvanbl U3aenuii, CO34aHus afaNUTUBHbIX
NpUMeHsieMble B a4AUTUBHBIX TEXHO/IOTMNA
TEXHONOrMAX
3. CocTaB 1 HasHayeHue
OCHOBHbIX MOZYNEN 1 cUCTeM, AK-1.B/HA MocTpoeHme 0606LLEeHHO
MCMO/b3yeMbIX B TeXHONOrmax | 2 0 0 2 " |pyHKLMOHaNbHOW Mozenn
NOCNONHOro hopMUPOBaHMS 3D npuHTepa
n3gennii
M3yunTb OCHOBBI

4, ALANTUBHbIE TEXHO/OTN
(DY NDOTOTANVDOBAHNN U B TEXHO/IOTMN U3rOTOB/IEHUA

PV MpoTOTANVIP MK-1.B/HA. |n3genuii CnoXxHol opmbl
MeJIKOCEPUINHOM 2 0 0

o 2 13 pa3NIMYHbIX MaTepuasos ¢
N3roTOBMIEHUW U3LeNnin
o NPUMEHeHWEM afLNTUBHBIX
BbICOKOI CNOXHOCTK o
TEXHOJIOTUN

AnpakTtudeckasa egnHuua: VIHXXnHMp

CKaHMpoBaHWA

VHT N PENHXUHUPUHT C

JNOXKHbIX I/I3AEJ'II/IVI C ucnonb3oBaHuem 3D

5. MeToab! OLEeHKU
MOrpeLLIHOCTN (OPMbI 1

O3HaKOMUTbLCA C MeToaMu
OLIEHKM NOrpeLLIHOCTE

a3MepoB NPOTOTUIMOB, MNK-1.B/HA. -
P P P 2 0 0 nogarotosku 3D mogenen,
nonyyeHHoIx 3D 2 .
MOMYyYEHHbIX TEXHO/OTMEN
cKaHupoBaHvem u 3D
PEVNHXXMHUPUHTA.
neyarblo.
Y3HaTb O NOrpeLLHOCTAX
6. MorpewHoCTN PopMbI 1 (hopmbI, pa3MepoB K
a3MepoB NPOTOTMNOB, MUKPOreomeTpumn
PASMEPOB Np MK-1.B/HA. | M1KP P
nonyyeHHoix 3D 4 0 0 5 MOBEPXHOCTEWN CNOXKHbIX
cKaHuposaHuem u 3D N30eNniA NoyYeHHbIX
neyarblo. aaaNTUBHBLIMM
TEXHO/IOTMAMU
AvpakTudeckas eguHuua: TexHoa0rum NnpoToTUNMPOBaHns
O3HakomMuUTbCA C
KOHCTPYKUMAMMN Y
TEXHWNYECKMM
7. Osakomierive ¢ xapakTtepuctukamu 3D
KOHCTPYKLMAMN 1~ MK-1.B/HA. [*8P P
6 0 0 NPUHTEPOB, MMEIOLLNXCH B
BO3MOXHoOCTAMKU 3D neyatu u3 2
pacrnopsXXeHUn PUpMbI
pasfiMyyHbLIX MaTepuasnos
Prototypster (
HoBocnbupckuii
TEXHOMAPK)
8. 3D neyatb B TEXHONOTNAX O3HaKoMUTLCA C OMbITOM
N3roTOB/IEHNS OCHACTKM Npu MK-1.B/HA. [1CNO/b30BaHMS 3D neyvatu
peanusauun 4 0 0 2 " |MPWY N3rOTOBIEHUN
MaLLMHOCTPOUTE/IbHbIX MaLLUMHOCTPOUTENTbHON
TEXHOJIOT WA, OCHaCTKU
O3HakomMuUTbCA €
9. A4AVTUBHbIE TEXHONOTNN B TEXHO/IOrMAMU
HeMaLLUNHOCTPOUTENbHbIX 2 0 0 MK-1.B/HA. |ucnonb30BaHns NOCMONHOMO
oTpacnax, LOCTVXKEeHUS U 2 (hopMMpOBaHMA 0OBEKTOB B
nepcrneKT1BbI 3/1EKTPOHWKE, MeaULMHE 1

ouonoruy.




AvpakTrnyeckas eauHmua: MaTepuanoBegyeckue Npo6ieMbl afAUTUBHBIX TEXHOMOMUIA

O3Hakom/eHue ¢
10. Matepunanosefgyeckme AK-1.B/HA npobnemamun Ka4yecTea
npo6nembl afANTUBHBIX 4 0 0 2 " [MaTepuanoB nsgenwi,
TEXHO/I0TMI MONYYEHHbIX aaAUTUBHBLIMU
MeTofamu
O3HakoMUTLCA €
11. CTpyKTypa 1 CBOICTBA MK-1.B/HA. | MaTepnanoBeaUeckvmm
MaTeprasioB BOCKOBbIX U 4 0 0 2 " |acrneKTamun 13roToBs/eHNA
(hOTONONMMMEPHBIX MPOTOTUMOB NMPOTOTUMNOB U3 Pa3INYHbIX
maTepunasion
O3HakoMuUTbLCA €
12. CTpyKTypa 1 CBOIACTBa MK-1.B/HA. | MaTepuanosea-eckimy
MaTepuanoB NOJIMMEPHbIX 2 0 0 2 " |acneKTamun 1U3roToBs/eHNA
CMeYeHHbIX NPOTOTUMOB MPOTOTUMNOB U3 Pa3NYHbIX
MaTepuasnoB
O3HakoMUTbLCA €
13. MNepcneKTuBbl pasBUTUA 4 0 0 MK-1.B/HA. |HanpaBneHnsmm
afNTUBHbIX TEXHONOI WA 2 nccnefoBaHuiA B 06/1acCTy
afANTUBHBIX TEXHONOTUIA

3.1 lNpakTn4yeckas NoaroToBKa

Tabnuua 3.2
No TeMb! 3aHS TV Popmbl OpraHusaumm CopgepXaHve NpaKTNYecKol NOAroTOBKM
3aHATUIA (BMAbl paboT)

1 OcBoeHme paboThbl Ha 3D ckaHepe REXCAN ([[Mp BbINonHseT cneaytoLme BUbl paboT:
CS+. MofroToBka faHHbIX 415 Nepegayn B 0CBOWTb HaicTpoliky 3D ckaHepa
3D npuHTep. REXCAN CS+. 3anucb ckaHMpOBaHHOKO

06beKTa B pasMuHbIX hopmaTax

2 Mpo6nemMbl 06paboTKM CKaHOB M3AENWIA. Mp BbINonHseT cneaytoLme BUbl paboT:
OcobeHHOCTU (hopMaToB (haiAnos, 03HaKOM/IEHME C 3KCMOPTOM (haiinos
nonyyeHHbIX B pesynbTate 3D cKaHMpoBaHMS, nocrne CKaHMPOBaHWS B
0cobeHHocTH hopmata STL. aBTOMAaTM3MPOBaHHbIe cucTemMa

3 OcBoeHme 3D nevatu Ha npuHTepe ZBuilder [Mp BbINonHseT cneaytoLme BUbl paboT:
Ultra M3roTOB/IEHME NPOTOTUMA CKAHNPOBAHHOA

mMogenn Ha 3D npuHTepe

4 MorpeLHoCTM hopMbl U pa3mMepoB Mp BbINonHseT cneaytoLme BUbl paboT:
NPOTOTWNOB, NOMTyYeHHbIX 3D OLLEHKa MOrpeLLIHOCcTM (hopMbl, pa3MepoB U
CKaHVpPOBaHVEM MWUKPOreOMETPMM NOBEPXHOCTEN

npoToTuna, nosyyeHHoro 3D
CKaHupoBsaHuem 1 3D neyarbto, ¢
MCMNO/b30BAHNEM UHCTPYMEHTa/IbHOTO
MWKPOCKOMa ¥ MUKPOUHTEP(epOMeTpa.

5 V3yueHune CTPYKTypbl 1 CBOICTB NpoToTuna | Mp BbINONHAET cnepytowme Buabl pabot:

13 MO/IMMEPHOrO CNEeYeHHOro MaTepuana NPUroTOBUTb MUKPOLLANG U N3Y4nTb
MOPUCTOCTb MaTepuana npoToTuna.
OnpefennTb TBEPAOCTL W Npesen
NPOYHOCTN MaTepuasa NpoToTuna.

6 V3yyeHmne CTPYKTypbl 1 CBOIACTB NpoToTuna |Mp BbINONHAET cnepytowme Buabl paboT:
CMEYEHHOr0 NMOPOLLKOBOI0 MET/IINYECKOrO MPUroTOBMTL MUKPOLLANG U N3y4nTb
matepvana MOPUCTOCTb MaTepuana npoToTuna.

OnpefennTb TBEPAOCTL W Npesen
NPOYHOCTN MaTeprasa NpoToTuna.
7 Pa3paboTka TEXHONOrMU U3roTOB/EHMS Mp BbINonHAeT cnepytome Buibl pabot:

NNTEAHO OCHACTKW A1 U3rOTOBNEHNS
BbIMNaBNSEMbIX MOAENeN

pa3paboTaTb MapLIPYTHYH KapTy
N3rOTOB/MEHNS NNTENNHON hopMbl ANs
13rOTOB/EHNS BbIM/IaBASEMbIX MOAENEN




8 PaspaboTKa TeXHOMOrMN NOBbILLEHNS Mp BbInonHseT crefytoLime Buabl paboT:
MPOYHOCTHBIX CBOWCTB METINYECKUX pasopaboTaTb NoC/e40BaTelbHOCTb
NpoTOTMMNOB. onepauuii AONONHUTENLHO
TepMOMeXaHMYeckoii 06paboTkM obpasLa
3 MeTaNIMYeCcKoro npototuna. MposecTu
ropsivee M30CTaTNUYECKOE NPecCcoBaHMe
o6pasua 13 crneyYeHHOro NpoToTMNa.
MpUroToBMTb MUKPOLLANG), OLEHUTb
CTPYKTYPY ¥ U3MEPUTb MUKPOTBEPAOCTb
06pasLLoB 40 1 nocne fONOMHUTENbHOM
06paboTKMU.

3.2 CamocToATeNbHast paboTa 0by4yaroLlerocs

Tabnuua 3.3
o ViHAnKaTopb! Yacbl Ha Uacbl Ha
No Buabl camocTosATeNbHOM paboThbl POCTWKEHNS | - e lkoHeY b TALIMN
KOMMeTeHL WA Y 4
CemecTp: 6
1 |Prapegepar INK-LBHA2 |2 1

M3roToBnieHne MakeTa Xy[0XeCTBEHHOI0 U3enns U3 NnacTuanHa, 3D CKaHMpOoBaHVe n3aenus, paspaboTka
3D mojenu n3genns B 04HOM M3 nporpaMMHbIX naketos (Komnac, Solid Wors, NX, Power Shape nnu gp.)
1 NOAroTOBKA MOAENM K NOCTPOeHUo npoToTuna Ha 3D npuHTepe ZBuilder Ultra). 3rotoBneHme
npoToTMNa. M3yyeHne CTPYKTYpbl 1 CBOMCTB NPOTOTMMNA M3 NO/IMMEPHOIO

CcrevyeHHOro mMatepmana: OpraHu3aums caMocTosTeIbHOM paboThbl CTyLeHTOB HOBOCUBUPCKOro
rocyAapCTBEHHOI0 TEXHWYECKOr0 YHMBEPCUTETA : METOAMYECKOE PyKOBOACTBO / HOBOCKG. roC. TEXH. YH-T ;
[cocT.: KO. B. HukuTuH, T. FKO. CypHuHa]. - Hosocubupck, 2016. - 19, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

2 |I'Io,u,r0TOBKaK3aHﬂTMﬂM |I'IK-1.B/HA.2 |34 0

W3yyeHne nHdopmaLmn B Hay4HO-TEXHUYECKO uTepaType O TEXHOOMMAX NPOTOTUNUPOBAHUA U
MOC/IONHOIO N3rOTOB/IEHNS KOHCTPYKTUBHO CNOXHBIX U3AENNIA N OCHACTKM U3X Pa3INyHbIX MaTepuasios:
OpraHusaups camocTonaTeNbHOM paboTbl CTYAeHTOB HOBOCHOGMPCKOro rocy4apCTBEHHOr0 TEXHNYECKOro
YHVBepCHTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKO. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa]. - HoBocnbupcek, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

3 |Flo,u,r0TOBKaKaTTeCTau,|/|M MK-1.B/HA.2 |26 |O

CuctemaTu3aumsa 3HaHWIA, NOMYYeHHbIX B MpoLecce U3yveHns Kypca: OpraHmsaums caMoCTOATe IbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOI0 TEXHUYECKOrO YHMBEPCUTETA : METOAMNYECKOE
pykoBoacTBo / HoBocK6. roc. TexH. yH-T ; [cocT.: KO. B. HuknTuH, T. KO. CypHuHa]. - HoBocnbupck, 2016.
-19, [1] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

4 CamMocCToATe/IbHOE M3YYeHWe TEOPETUYECKOTO MK-1.B/HA2 |43 1
Martepmania

CTy[eHT n3yyaeT TeMbl, NpuBeAeHHbIe B Tabnmue 3.2 : OpraHusauus camocToATeIbHOW paboThbl CTYAEHTOB
HoBOCMGMPCKOTO rocyfapCTBEHHOrO TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - HoBocnbunpck, 2016. - 19, [1] c. :
Tabs.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

3.3 TexHonorusa oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00y4YaroLMXCS, a TaKKe NPOBeAeHNSs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4

[eaTensHOCTb IH(hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHO/IOM K

HthopmmpoBaHue e-mail:v.burov@corp.nstu.ru; 96C




4. MpaBuna aTTecTaummn 06ydatoLLMXCcs No AUCLUMNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yetcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. .
OueHnBaeMble BUAbI AeSATENBHOCTM 06yyatoLmMXCcs 6 MakcrManbHbIin 6ann
CemecTp: 6
IIpakxmuueckue 3anamus: 10 20
PI3/Pegpepam: 30 60
3auem: 10 20

B Tabnuue 4.2 npecTaBieHo COOTBETCTBYE POPM KOHTPO/IS 3asB/IsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnmua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMMETEH MHaMKaTopbl JOCTUXEHUSA KOMMNETEHLNI
Ly SaumTal 5o er
PIr3/pP
MK-1.B/ MK-1.B/HA 2. ¥YMeeT cobupaTb aHHble 1 NPOBOANTL CPaBHUTENbHBI aHa/In3 faHHbIX O
H A CYLLIECTBYHOLLMX TWMaxX U MapKax MaTepuasnoB, NX CTPYKTYpE 1 CBOICTBAX, cnocobax + +
pa3paboTKu MaTepunanos C 3aAaHHbIMI TEXHOMOTMYECKMU 1 (PYHKLMOHANIbHBIMI CBOCTBaMM

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyei
rnporpavme.

5. Jlutepatypa

OcHoBHas nuTepaTypa

1. lopynoB, A. . AxmuTuBHEIE TEXHOJIOTHU U MaTepuasl : yaeOHoe mocodue / A. U. I'opyHoB. —
Kazans : KHUTY-KAH, 2019. — 56 ¢. — ISBN 978-5-7579-2360-4. — TekcT : 3AeKTPOHHBIH //
Jlans : anextpoHHO-OnOmMoTeunas cuctema. — URL: https://e.lanbook.com/book/144008 (maTta
obpamenus: 15.03.2023). — Pexum goctyma: 1uisi aBTOPH3. TOJIB30BATENEH.
2. Gibson I. Additive Manufacturing Technologies [electronic resource] : : Rapid Prototyping to
Direct Digital Manufacturing / / by lan Gibson, David W. Rosen, Brent Stucker. - Boston, MA :,
2010. : v.: digital // Springer eBooks. - Pexxum moctymna:
http://dx.do1.org/10.1007/978-1-4419-1120-9

[lononHuTenbHaa nanTepaTypa
1. Hamblen J. O. Rapid Prototyping of Digital Systems [electronic resource] / / by James O.
Hamblen, Tyson S. Hall, Michael D. Furman. - Boston, MA :, 2008. : v.: digital // Springer
e-books. - Pexxum mocryma: http://dx.doi.org/10.1007/978-0-387-72671-7
2. Kamrani A. Rapid Prototyping [electronic resource] : : Theory and Practice / / edited by Ali
Kamrani, Emad Abouel Nasr. - Boston, MA :, 2006. : v.: digital // Springer e-books. - Pexum
nmocryra: http://dx.doi.org/10.1007/b101140
3. Abel D. Rapid Control Prototyping [electronic resource] : : Methoden und Anwendungen / / by
Dirk Abel, Alexander Bollig. - Berlin, Heidelberg :, 2006. : v.: digital / Springer e-books. - Pexum
nmoctyma: http://dx.doi.org/10.1007/3-540-29525-9

VIHTepHeT-pecypcehbl



1. l'ocynapcrBenHsiil HayuHbil LeHTp Poccuiickoit @enepanuu OI'YII «HAMMW» [DnekTpoHHBIH
pecypc] : caiit. - Pesxum moctyna: http://nami.ru/. - 3ari. ¢ sxpaHa.

2. Bcepoccuiickuii HAayqYHO-UCCIeI0BATENCKII MHCTUTYT aBUALIMOHHBIX MAaTePHAJIOB
[DnexTponHsIit pecypc] : cait ['ocymapcTBeHHoro HayuHoro neHrpa Poccuiickoit @enepamum. —
Pexxum moctyma: http://viam.ru/. — 3ari. ¢ sxpaHa.

6. MeToan4yecKoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALNOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. Ayaxunra M. I1. Opranuzamnus caMocToATeaIbHON paboThl cTyaeHToB HoBOCHOMpPCKOTO
rOCY/IapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynkwuna, 0. B. Hukutus ; HoBocu®6. roc. TexH. yH-T.- HoBocuOupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpeACTBeHHEII.- PesknM gocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022

2. OpraHuzanus caMOCTOATEIBHON paboThl cTyneHToB HOBOCMOMPCKOro rocy1apcTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETA : METOANYECKOE pykoBoACTBO / HoBocuO. roc. TexH. yH-T ; [coct.: FO.
B. Huxurtun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Cucrema tpexmepnoro moaenupoBanus SolidWorks, Waltham, Massachusetts, USA SolidWorks
2 Tpexmepuoe moaenupoBanue 00bekToB ACKOH Komrmac 3D
3 Cucrema aBTOMaTU3upoBaHHOTO poektrpoBanus Siemens PLM Software SolidEdge

4 [TporpaMMHBII1 KOMILUIEKC ISl IPOSKTUPOBAHUS U3, UMEIOLINX CI0KHYIO0 T'€OMETPHIO
MOBEPXHOCTEH, a TaK jKe U3Je/INii, N3rOTAaBIMBAEMBbIX HA CTAHKAX C YHUCIOBBIM MPOTPAMMHBIM
yrnpasinenuem DELCAM Power Shape, Power Mill, Art CAM

6.3 NHhopMaLmoHHble TEXHONOrnK

Mpw ocyuwlecTBeHUM 06pa3oBaTe/IbHOrO NPoOLecca Mo AMCLMNINHE NPUMEHAIOTCA 3N1EMEHTI
AVCTaHLMOHHbIX 06pa3oBaTe/lbHbIX TEXHOOTUIA, & TakKXKe CUHXPOHHOIO U aCUHXPOHHOTO
B3aMMO/EeCTBIS B 3NEKTPOHHOI MH(OPMaLMOHHO-06pa3oBaTenbHOM cpeabl HITTY.

7. MaTepuranibHO-TeXHMYECKOE 0becneyeHmne

CneupnansHoe 060pyfoBaHue

Ne HavmeHoBaHMe HasHaueHne
1 |M3mepuTensHblil Mukpockon Nikon MuKpOCKON No3BONAET NPOBOAUTL
MM-400/LMT BbICOKOTOUHbIE U3MepeHus. Ocob6eHHO

yA06eH npv NpoBeLeHNN Z-0CeBbIX
M3MepeHNi 1 paboTbl C 60bLLNMM

o6pasuamu
2 |Komnnekc obopygoBaHue Asist U3yyeHus KOHTPO/Ib NPOCTPaHCTBEHHOTO MOMOXEHNS
Tonorpagun NOBEPXHOCTM 06beKTa, NapameTpoB MUKPOpenbLeda 1

CTPYKTYPbI CIOUCTbIX 0ObEKTOB
TEXHWUYECKOr0 1 GMONOrMYECKOro
MPOUCXOXAEHWS, a TaKKe NapameTpoB
BMOpaLMii 06BLEKTOB C FNaAKON 1
LLIEPOXOBATOM MOBEPXHOCTbHO




3D npuHTep ZBuilder Ultra YcTaHoBKa ObICTPOro NPoTOTUNMPOBAHUS,
npefHa3HauyeHHas 4n1s U3roToB/EHUSA
TBEPAOTE/IbHbIX MOAeNe N3aenui,
CMOAENNPOBAaHHBIX C MOMOLLbO
KOMMbKTEPHON NPOrpaMmb

LinchpoBoii KOMMNeKcans UccnefoBaHuii AHa/In3 CTPYKTYpbl MaTepnasionB
MEeTa/IoB W CN/aBOB
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1. OO6006meHHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB JUCIHIIMHBI

O06o0menHas cTpykTypa (HoHJa OLIEHOYHBIX CPEJICTB MO0 AUCHHUIIHMHE AJIUTUBHBIC TEXHOJIOTHH
npencrarieHa B Tabmuiie. COBOKYITHOCTb Pe3yIbTaTOB OOYUYCHHSI IO JUCIUILINHE COOTHECEHA C YPOBHSIMU
c(hOpMUPOBAHHOCTH KOMIIETEHIIUHA U COOTHECEHHBIMHU C HUMU MHAMKATOpaMu. MHAMKATOPHI JOCTHKEHHS
KOMITETEHIIMI U3MEPSIEMBI C TOMOIIBIO CPEJICTB TEKYIIEH U MPOMEKYTOYHOM aTTeCTallly MO JMCUMILINHE
AJIUTHBHBIE TEXHOIOTHH.

Tabmumna

JTanbl OLEHKH Pe3yJIbTATOB 00y4eHus U
COOTHECEHHBIX C HUMH UHIMKATOPOB
JOCTHIKEHHUS KOMIIeTeHIIU

Meponpusitust
dopmupyemble HNuaukatopsbl
. Tembl TEeKyIero KOHTPoJist
KOMIIETeHIM U KOMIeTeH it IIpome:xxkyToUHAS
(koHTpOJIbHAS
. aTTecTaAlUs
padora, KypcoBoi
(3Kx3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
TIK-1.B/HA 2. YMeer cobupare |AmmuTuBHbIe — TexHoysiormn — B|PI'P 3auer, Bompockr 1-40
Criocoben JTAaHHBIC ¥ MPOBOJIUTH | HEMAITHHOCTPOHUTEIHHBIX
OCYIIIECTBIIAAITH COOP |CpaBHUTEIHHBIH oTpacisix, JIOCTHIKEHUS u
JIaHHEIX, U3y4aTh, |aHAJIH3 JaHHBIX O MEPCIICKTHUBBI AJIATUBHEBIE
aHATM3UPOBATh 1| CYIIECTBYIOIINX TEXHOJIOIHMH npu
0000ImaTh  Hay4YHO- |THIAX U MapKax MIPOTOTHUIIMPOBAHUH u B
TEXHUYECKYIO MaTepHaoB, UX MEJIKOCEPUIHOM  HM3TOTOBJICHHH
HHPOPMAITHIO IO | CTPYKTYpE U M3IEIUA  BBICOKOH  CJIOKHOCTH
TEMAaTUKe CBoOIicTBax, criocobax |Beenenue. Hcrtopus
HCCIIEIOBAHUS, pa3paboTKu BO3HMKHOBEHHS aJTATUBHBIX
pa3paboTke 1 |MaTepHaIIoB C TEXHOJIOTHH, COCTOSIHHE,
HCIIOJIB30BAHUIO 3aJaHHBIMHU TPOOIEMBI H TIEPCIICKTUBBI
TEXHUYECKOMN TEXHOJIOTHYECKUMHU U |VI3ydeHne CTPYKTYpBl W CBOMCTB
JIOKYMEHTAI[HH (YHKIIMOHATBHBIME | [TPOTOTHIIA U3 MOJUMEPHOIo
CBOMCTBAMU CIIEYEHHOT'O MaTepHuaia

MartepuanaoBequeckue MpoOIeMBbl
aJIJUTUBHBIX TEXHOJIOTUH MeTo bl
OLIEHKH TOTPEUTHOCTH (GOPMBI U
pasmepoB MIPOTOTHIIOB,
mony4yeHHBIX 3D ckaHmpoBaHEEM
u 3D neuarpro. O3HaKOMIIEHHE C

KOHCTPYKIUSIMU u
Bo3MOXkHOCTSIMH 3D mewartn wu3
Pa3IUYYHBIX MaTepHUalloB
[epcnexTuss pa3BUTHS
A TUTHBHBIX TEXHOJIOTHH
[MorpemuocTr GOpMBI B pa3MepoB
MIPOTOTHIIOB, TOIy4eHHBIX 3D
ckaHupoaHueM  Ilorpemnoctu

($hopMBI ¥ pa3sMepoB MPOTOTHUIIOB,
nony4deHHbIXx 3D ckaHMpoBaHHEM
n 3D meuatsio. [TpoGnemsl
00pabOTKH  CKAaHOB  W3JICIHU.
Ocobennoctu opmaToB (aitsos,
MOJyYeHHBIX B pesynbrate 3D

CKaHUPOBAHUS, 0CcO0EeHHOCTH
¢opmara STL. CocraB wu
HAa3HAYCHUC OCHOBHBIX MO)IyJ'[eI\/’I u
CHUCTEM, HCIIOJIB3YEMBIX B
TEXHOJIOTUAX IIOCJIOIHOTO
(hopmupoBaHHs M3 eI
CtpykTypa u CBOMCTBa
MaTepHUAaiOB BOCKOBBIX u
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(bOTOHOHI/IMepHLIX OPOTOTUIIOB

CrpykTrypa u CBOMCTBa
MaTepHagoB MIOJIUMEPHBIX
CIICYEHHBIX MIPOTOTHUIIOB
duznyeckue MPOLIECCHI, Ha
KOTOPBIX OCHOBaHBI TEXHOJIOTHH
MIOCJIONHOTO W3TOTOBJIEHUS

m3aenu. Matepuaibl  U3AeNni,
TMPUMEHSIEMBIE B QJIMTHBHBIX
Texgosorugsx 3D meuars B
TEXHOJIOTHIX HW3TrOTOBJICHHS
OCHACTKH npu peanuzanuu
MaIIMHOCTPOUTENBHBIX
TEXHOJIOTUH.

2. MeToauKka OlleHKH 3TAIlOB (l)OpMHpOBaHI/Iﬂ KOMIIeTeHIIMIi 10 AMCUUILIHHE

PesynbraTel 00ydYeHHs 1O JUCHUIUIMHE, COOTHECCHHBIC C YCTAHOBJICHHBIMH B TIpOTpamMme
WHAUKATOpaMH JOCTH)KEHUS KOMIIETCHLMH TMPOBEPSIOTCA IMPU IMPOBEICHUU MEPOIPHUITHI TEKyIIeH
aTTecTanuy (KOHTPOJIS) B TIPOIIECCe M3YUCHHSI TUCITUTUIMHBI, YKa3aHHBIX B TabmuIe paznena 1.

B 6 cemecTpe 00s13aTeTbHBIM 3TAIOM TEKYIIEH aTTECTAlUH SABISIETCA pacueTHO-Tpaduueckas padora
(PT'P). TpeboBanus k BeimonHenuio PI'P, coctaB u mpaBuia oneHkd chopMyInpoBansl B macmopre PI'P.

[TpoMexxyTodHast aTTecTalys Mo AUCHUILIMHE TIPOBOIUTCS B 6 ceMecTpe - B popMe 3a4eTa, KOTOPHIH
HaIpaBlieH Ha OIEHKY CPOPMHUPOBAHHOCTH PE3YyIbTATOB OOYYEHHS MO NUCHUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMH B TIPOTPaMMe HHIUKAaTopaMu AocTrkeHus kommereHnwid [1K-1.B/HA u cooTHeceHHBIX
C HUMH HHIUKATOPOB. (cM. Tabiuiy pasmaena 1).

3a4yet mpOBOIUTCS B MUCBMEHHOM (opme, 1o OuieTam.

OOure npaBuiIa BBICTABIEHUS OLICHOK TEKYIIEH M MPOMEXYTOYHOM aTTecTallH MO JAUCHUILIUHE
ONpeAeNsAoTCs 0aIIbHO-PEUTUHIOBON CUCTEMOM, IPUBEIEHHON B pabouell mporpaMMe AUCIUILIUHBL.

Ha ocHoBaHuU KpUTepUEB, NPUBEACHHBIX B M. 3, OCYIIECTBISETCS OLICHKAa YPOBHEH JOCTUTHYTBIX
pe3yabTaTOB 00YUYEHUS 10 JUCIUTUIIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMU B IPOTpaMMe WHIUKATOpaMu
noctkeHus komnerenuuu [1K-1.B/HA, 3akpenieHHbIX 32 AUCIUTLTHHOM.

3. OO0mas xapakTepucTHKA YPOBHeH pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHIUKATOPaAMH
AOCTHKEHHMS] KOMIIeTeHIIUil

IIponBunyTHIii. TeopeTHueckoe coiepkaHnue Kypca OCBOCHO MOJHOCTBIO. CTyI€HT IeMOHCTPUPYET
cucTeMaThyeckoe M ry0OKoe MOHMMaHME yuyeOHOro Marepuana M CIOCOOHOCTh K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO M OOHOBJIEHMIO 3HAHMH B XOJ€ JalibHelled ydeOHOW paboTel M mpodeccuoHaIbHOM
nesrenbHOCTH. ChopMHpOBaHBI HEOOXOJMMBIE HABBIKM NMPAaKTUYECKOH paboThl. Bee yueOHble 3amaHus,
MPEelyCMOTPEHHbIE MpOrpaMMol OOydeHHs, BBIIIOJIHEHbl KaueCTBEHHO, Oe3 3amedaHuid. Pe3ynbrarhl
00yuyeHHs 0 JUCLHUIUIMHE (MOMAYII0), COOTHECEHHBIE C YCTAHOBJICHHBIMU B IPOTrpaMMe WHAMKATOPaMH
JOCTHKEHUS] KOMIIETEHLIMH, OLIEHEHBI YUCIIOM OaJlJIOB, BXOASIIUM B IMANa30H MPOABUHYTOTO YPOBHSI.

Ba3zosiii. TeopeTnueckoe coepxaHne Kypca 0CBOEHO B 00beMe, HE00X0IMMOM TS TalbHEN el
yueObl ¥ TpodeccuoHanbHOM AestenbHocTH. HaBbiku mpakTHyeckoil paboTsl chopmMupoBaHbl Ha 6a30BOM
ypoBHe. Bce nmpeagycMoTpeHHbIe porpaMMoi 00y4deHusl yueOHbIe 3aaHusl BBITOJHEHB! C HEOOIbIIUMHU
norpemHocTsIMu. Pe3ynpraTsl 00y4eHHs MO JUCHUILIMHE (MOIYJII0), COOTHECEHHbBIE C YCTaHOBICHHBIMU
B [IpOrpaMMe HHJIMKAaTOPaMHU IOCTUKEHUSI KOMIIETEHIMH, OLIeHEHBI YMCIIOM OaJIJIOB B Iipezenax 0a30Boro
YPOBHS.

IloporoBelii. TeopeTuueckoe coaepKaHUE Kypca OCBOCHO B 00beMe, HEOOXOAMMOM JUIs
JTanbHEHIel yueonl 1 MpodeCcCHOHATBHOU AesATeNhHOCTH. HeKoTophie MpakTHYeCKHe HAaBBIKU PaOOTHI C
chopMupoBaHbl ¢ TmpobOenamu. YueOHble 3aqaHMs, NPEAYCMOTPEHHBIE IporpaMMol 0O0y4eHus,

BBITMOJIHSUIUCH C OIIMOKaMu, UCTIPaBICHHBIMU 101 pyKOBOJICTBOM IpenoaBaTesis. Pe3ynbraTel o0yueHus
3



M0 JUCUHUIUINHE (MOAYJIIO), COOTHECEHHBIE C YCTAaHOBJICHHBIMU B IPOTrPaMM€e HHIUKATOPAMHU TOCTHKEHUS
KOMTIETSHIIH, OIICHEHBI YUCJIOM 0aJUIOB B IIPE/ieiax OPOTOBOTO YPOBHS.

Hu:xe moporosoro. Teopernueckoe cojepkaHue Kypca ocBoeHo (parmeHTapHo. HeoOxonumebie
HaBBIKM MPAKTUYECKOH paboOThl C(HOPMHPOBAHBI MHUHMMAIBHO. BONBIIMHCTBO YYEeOHBIX 3aJaHMIA,
MPEelyCMOTPEHHBIX NpOrpaMMoil OOy4YeHHs, HE BBINOJIHEHBbI. Pe3ynbTartel OOyueHUs MO JUCIUILIUHE
(MOAYJI0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IIPOrpaMMe MHJMKATOPAMU JOCTH)KEHHSI KOMIIETEHIIHH,
OLICHEHBI YHCJIOM 0aJUIOB, BXOSIIMX B AMANA30H HUKE MOPOTOBOTO YPOBHSL.



DenepanbHOE FOCYAaPCTBEHHOE OI0/PKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeeHusi B MAITHHOCTPOCHUN

ITacnopr 3a4era

IO AUCHUIIIIMHE <<AI[III/ITI/IBHBI€ TCXHOJIOTHHN, 6 CCMECTP

1. Meroauka oLeHKHA

3adeT MpPOBOIUTCS B MUCBMEHHOW (opme, 1Mo Omieram. bumer cocrowt w3 2 BOMPOCOB U
(bOpMHUpYETCSI TIO CIIETYIONIEMY MTPABIITY:
— TIEPBBII BONPOC BEIOUPAETCS M3 TMara3oHa Bonpocos 1-21;
—  BTOPOM BOIPOC M3 JHaIia3oHa Borpocos 22-40;
Takum 00pa3om, IPOBEPSIOTCS Pe3yJIbTAThl OOYYEHUS M0 JUCHUILUIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B TIPOTPaMME HHJIMKATOPAMHU JOCTHUKCHHSI KOMITCTSHITUH .

Ha 3adere mpemomaBaTenb BIpaBe 3a1aBaTh CTYJCHTY YTOYHSIONIME M OMOJHUTEIbHbIC
BOIIPOCHI U3 001IIero rnepedss (11. 4).

dDopmMma Guiera 1yis 3aueTa

HOBOCHBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®akynperer MTO

Buier Ne
K 3a4eTy MO0 JUCHUIIINHE «AIJIUTUBHBIE TEXHOJIOTUM

1. VcTopust BOSHUKHOBEHUS aITUTUBHBIX TEXHOJIOTUH, COCTOSIHHE
2. IlpumeHeHne aJANTUBHBIX TEXHOJIOTUH /ISl U3TOTOBJIEHUS TUTEHHOW OCHACTKU

VYTBepxaio: 3aB. kKapenpoi nokHocTs, DO
(oamnucs)

(mara)

2. Kpurtepumn ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OtBer Ha Oujer [y 3a4yeTa 3aCUMTHIBAECTCS Ha NMPOABHHYTOM YpPOBHE, €CIIM CTYAEHT
IPOBOJUT CPAaBHUTEIbHBIM KOMIJICKCHBIM aHAIM3 MaTepuaia, BhIABISET NpoOIeMbl, Ipeaiaract
MEXaHU3Mbl MX PEIICHUs, IPEICTaBIsAET KOJIMYECTBEHHBIE XapaKTEPUCTHKU OIpPEAEIICHHBIX
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NPOIIECCOB, TPUBOIUT KOHKpETHhIC mpuMepbl. COBOKYMHOCTh pE3yJIbTATOB OOyYEHUS TIO
JTUCITUTIIMHE U COOTHECEHHBIX C HUMU MHJUKATOPOB JOCTHIKEHUS KOMIIETCHIIMA HE COJEPIKUT
npo0esioB. YCTaHOBJICHHBIE B NMPOrpaMMe KOMIICTEHIMH C(HOPMHUPOBAHBI B MOJHOM OOBEME.
Onenka cocrasisiet om 18 oo 20 6annos.

OtBet Ha OWJIeT /IS 3a4eTa 3aCUMTHIBACTCS HA H230BOM YPOBHE, €CJIM CTYICHT IPU OTBETE
Ha BOMNPOCH (POPMYIHPYET OCHOBHBIE TMOHSATHS, NAET XapaKTCPUCTHUKY IMPOIECCOB, SIBICHUU,
NPOBOJUT aHAIIU3 MPUYWH, YCIOBUHN, CIIOCOOEH MPEICTABUTh KOJMYECTBCHHBIC M KaYeCTBEHHbBIE
XapaKTepUCTHKU TMporeccoB. COBOKYMHOCTh pPE3yJIbTaTOB OOYYEeHHS 1O IUCHUIUIMHE W
COOTHECEHHBIX C HUMHU WHIMKATOPOB TOCTH)KCHUS KOMIIETCHIIMH COJIEP)KUT HECYIICCTBEHHbBIE
npoOeIbl. Y CTaHOBJICHHBIE B MPOrpaMMe KOMITETEHIIMU C(HOpMHUPOBAHBI HAa 0a30BOM YPOBHE.
Ouenka cocrasiisieT om 14 0o 17 6annos.

OTBer Ha OWJIeT 17151 32a4eTa 3aCUUTHIBACTCS HAa IOPOTOBOM YPOBHE, €CITU CTYICHT IIPH OTBETE
Ha BOIPOCHI JIaeT OINPECIICHHE OCHOBHBIX MOHSITHH, MOXKET T0Ka3aTh MPUIHMHHO-CJICICTBCHHBIC
cBsi3M siBiieHUH. COBOKYITHOCTH PE3yJIbTaTOB O0yUEHUS 10 JUCIUILTUHE ¥ COOTHECEHHBIX C HUMH
WH/INKATOPOB JTOCTH)KCHUSI KOMITETCHIIUH COJCPKHUT MpoOeibl. Y CTAaHOBJICHHBIE B MPOTpaMMe
KOMIIETEHIIMH C(OPMHUPOBAHBI HAa TOPOroBoM ypoBHe. Ouenka cocrasisieT om 11 do 13 bannos.

OtBer Ha OWJET Ui 3aYeTa CYMTACTCS HEYHAOBJIETBOPUTEIbHBIM (HUXKE IMOPOrOBOIO
YPOBHSI), €CJIM CTYJIEHT NPU OTBETEC HA BOIIPOCHI HE JIACT OINPEICIICHUN OCHOBHBIX TOHSTHH, HE
CIOCOOCH TI0Ka3aTh MPHYUHHO-CIIEJACTBEHHBIC CBS3U siBIeHHNA. COBOKYITHOCTh PE3yJIbTAaTOB
00y4YeHHUs 1O TUCIUIUIMHE W COOTHECCHHBIX ¢ HUMH WHIMKATOPOB JOCTH)KCHUS KOMIICTCHIIUN
COJICPXKHUT CYIIECTBCHHbIC TMPOOENbl. YCTAaHOBJICHHBIE B IpOrpaMMe KOMIICTCHIIMH HE
chopmupoBanbl. OLieHKa cocTaBIsieT menee 10 6annos.

3. IIkana oueHkKHU

3a4er cunTaeTcs CIAHHBIM, €CITH CyMMa 0aJlIoB IO BCEM 3a/IaHusIM Omiera coctaBiisier ot 10
1o 20 6amwtoB BkIrounTenbHO. Cymma MeHee 10 OamioB mpu3HAETCS HEYAOBJICTBOPUTEIBHBIM
Pe3ybTaTOM MPOMEKYTOUYHON aTTECTALUU MO TUCIIUILINHE.

B oO0meli omneHke Mo MUCIHUIUIMHE Oauibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBHH C
IpaBuJIaMu OAJIbHO-PEUTUHIOBOM CHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bomnpocsl K 3a4eTy N0 AUCHUIINHE «AJTUTUBHBIC TEXHOJIOTHID)

1. Mctopust BOBHUKHOBEHUS aJIMTUBHBIX TEXHOJIOTHM, COCTOSIHUE.

2. Hay4yHo-TexHUYeCKHE TPOOJIEMbI M MEPCIEKTUBBI PA3BUTHS I JUTUBHBIX TEXHOJIOTHH.
3. O6nacTi npuMEHEeHUs aTATUBHBIX TEXHOJOTUHN B IPOU3BOCTBE CIOKHBIX U3/EIINM.
4. dusnueckue NpoLecchl, Ha KOTOPBIX OCHOBAHbI TEXHOJIOTUH MTOCIOMHOIO U3TOTOBICHUS
1563 (05078

5. Marepuainsl, NpuMEHSAEMBIE B a1IUTUBHBIX TEXHOIOTHSIX.

6. Pa3paborka kinaccu@uKanuy aJJUTUBHBIX TEXHOJOTHI MO MaTepuajaM U METOoAaM
(bopMHpOBaHUs U3TETUI.

7. Knaccudukanusi ajIuTUBHBIX TEXHOJOTUM U 0030p IOCTHKEHHUH B 00JaCTH WX
IIPOMBIIIIIEHHOTO IPUMEHEHUSI.

8. Knaccuduxanus aiTuTUBHBIX TEXHOJIOTUHN MO TPUMEHSIEMbIM MaTepHaIaM.

9. Knnaccugukanus ajiuTUBHBIX TEXHOJIOTHH 110 MPUMEHAEMBIM METO0J1aM TOCIOIHHOTO
(bopMUpOBaHUS U3JIETHH.

10. CpoiicTBa MaTepHaliOB U3/IEIHH, MOITYYEHHBIX aJIMTUBHBIMHU CIIOCOOAMHU.

11. ®wusnueckue npoLecchl, HA KOTOPBIX OCHOBAaHbl TEXHOJOTHMU IOCIOHHOTO
W3TOTOBJICHUSI U3/1E€THI.

12. Marepuaiibl u31eauil, IPUMEHSIEMBIE B aITUTUBHBIX TEXHOJIOTHSX.

13. Knaccudukanuu aiiuTHBHBIX TEXHOJIOTHH.

14. AnauTHBHOE U3TrOTOBIICHNE U3/ICITUN U3 TIOJTUMEPOB.
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15. AnIuTUBHOE U3TOTOBIICHUE U3/ICIIUIN U3 KEPAMUKHU.

18. O606menHas pyHkIMoOHaNbHas (yHUBEpCadbHast) cxema 3D nmpuHTEpOB.

19. Mecto aaaUTUBHBIX TEXHOJIOTHH B COBPEMEHHOM IPOMBIIIJIEHHOM IPOU3BOJICTBE,
HEPCIEKTHUBBI.

20. AnTuTUBHBIE TEXHOJIOTHH B POU3BOJICTBE XYA0KECTBEHHBIX U3/ICTUH.

21. OOopynoBaHue, Ha3HAYEHHE W TIOCIEJOBATEIBHOCTh PEHHKHHUPHHTA CIOXKHBIX
U3JEINI.

22. [IpyHIMIIBI TPEXMEPHOTO CKAHUPOBAHUS OOBEKTOB.

23. AJITOPUTM MOCTPOEHUS TPEXMEPHBIX MOJEJICH TPU PEUHKUHUPEHTE.

24. ®opmatbl CKaHUPOBAaHHBIX (DAIIOB M CITOCOOBI UX JanbHEel 00paboTKH.

25. IlorpemHocTH GOPMBI M pa3MEPOB M3rOTABINBAEMBIX 00BEKTOB 1pu 3D mevaru.

26. IMorpemHocTH (GOPMBI U pa3MEpPOB MPOSKTHPYEMBIX 0OBEKTOB MPH PEHHKUHUPUHTE.
27. Tunel 3D ckaHepoB 1 00J1aCTH WX TIPUMECHECHHUS.

28. Texnomnorus 3D ckaHMpOBaHUS.

29. Ilpeumy1iecTBa peUHKUHUPUHTA U €r0 IPUMEHEHHUE IPU CO3aHUU XY0KECTBEHHBIX
153 (05078

30. Kakme omepanuu HEOOXOIWMO BBINOIHUTH Ui TodydeHuss 3D momenu
CKaHHPOBAHHOI'O O0OBEKTA?

31. ®@akTopsl, BIUSIONINE HA BEJIMYMHY OTKJIOHEHHH (opmbl U pazmepoB 3D monenu ot
(GopMBbI U pa3MEPOB CKAaHHPOBAHHOI'O O0BEKTA-OpUTHHAIA.

32. AITOpUTM MOJATOTOBKH TPEXMEPHOH rpaduuecKOi MOJICIH K TIeYaT NpoToTuna Ha 3D
IPUHTEPE.

33. Hepa3zbemHbIe OIBXKHBIE U HEMOJIBUYKHBIE COeTUHEHUS, Torydaemble 3D nedarsio.
34. VI3roToBiieHUU IPOTOTUIIOB U3 KOMIIO3ULIMIA MaTEpHajoB.

35. IlpumeHeHNe afAUTUBHBIX TEXHOJIOTUH /711 U3TOTOBJICHUS JTUTEHHON OCHACTKHU.

36. [lpuMeHeHne aJAUTUBHBIX TEXHOJIOTUI B PEMOHTHOM IPOU3BOJACTBE U PECTaBpalUU
XYJI0’K€CTBEHHBIX U3/IEIIUN.

37. Meramibl, NpUMEHSIEMblE IPU AJJAUTUBHBIX TEXHOJOTHUSX H3TOTOBJICHUS JeTanen
MAaIIMH U MEXaHHU3MOB.

38. IlpeumymiectBa M Henoctatku 3D mpUHTEPOB, B KOTOPBIX MCIHOJB3YIOTCS KHUIKUE
(doTononumepsl.

39. TpeboBaHMsI TPEIBABISIOTCS K KaUECTBY HCXO/IHBIX MaT€pHaJIOB, UCIIOJIb3YyeMBIX B 3D
neyaT.

40. Orpanuvenus ucnoyib3oBanus 3D nevyaTn METaUTHYECKUX U3ICITHMA.



®denepalibHOE TOCYNIAPCTBEHHOE OIOPKETHOE 00pa30BaTEbHOE YUPEKICHUS
BEICIIIEr0 00pa30BaHuUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHUYECKIH YHHBEPCUTET»

Kadenpa marepuanoBeeHusi B MAIIHHOCTPOCHUU

IMacnopr
pacyeTHO-rpagu4ecKkoi padoThl

IO AUCHUIIIIMHE <<AI[III/ITI/IBHBIG TCXHOJIOTHHN), 6 CCMECTP

1. MerToanka oeHKH

Brimonnenue pacuerno-rpadudeckoit padbotsl (nasee - PI'P) sBisercst hopmoii Tekytei
aTTecTanuu (KOHTPOJIS) MO JUCHHUILIUHE, TPEIYCMOTPEHHON yUeOHBIM TUIAHOM.

ens PI'P: cTymeHTHl IOJDKHBI HAydyuThes paspabaTeiBath 3D Moaenu wusnemnus,
MOATOTaBIMBATh MOJEJIM K TOCTPOCHHIO TpoToTuna Ha 3D mpuHTEepe, WU3roTaBiIMBaTh CaMu
MOJEIIU.

B pamkax pacderHO-TpadudecKoro pabOoTHI MO JUCIHUIUIMHE CTYJICHTHI pa3padaThiBalOT
Mmaket uzaenus «Cysenup HI'TY» u BemonHstoT ero u3 miaactuinHa. C nomomsto 3D ckanepa
pa3pabaThIBAIOT BUPTYAIBHYIO MOJIEIh, TPOTOTHUI KOTOPOM HEOOXOIMMO U3TOTOBUTH U3 IJIACTUKA
Ha 3D mpunrtepe. Ha ocHOBaHWU BBIOpAaHHBIX PEXKHMOB JJISl CO3JaHHS MaKeTa WU3JETUs TakkKe
MOITOTABIIUBACTCS 00pa3el] I U3yYeHHUS CTPYKTYpPhl M MEXaHUYCCKUX CBOWCTB, B TOM YHCIIC
UCIBITAHUE Ha CTaTHYeCKoe pacTshkeHwe. Ha ocHOBaHMM MpoJeTaHHON paboOThl CTYIEHT
0(OpMIISIET OACHUTENbHYIO 3aIIUCKY C U3JI0)KEHUEM TEXHOJIOTUHU N3TOTOBJICHUS pa3pabOTaHHOT O
W3/IeNUs B CEpUMHOM IIPOU3BOJICTBE.

Ob6s3arenbHBIM d51eMeHTOM PI'P SBNSIIOTCS M3ydeHne CTPYKTYPhI U CBOMCTB MIPOTOTHIIA U3
MOJIMMEPHOIO CIIEYEHHOT0 MaTepHaa.

PT"3P BeImosHAE€TCS HHAUBUAYATBHO.

[lepen BbIOJIHEHMEM 3aJaHUSl CTYAEHT JOJDKEH O3HAKOMUTHCA C TEOPETHUYECKUM
MaTepuaoM, a TaKKe TEXHUKOHW 6e3omacHOCTH npu padote ¢ 3D mpuHTepoMm.

[IpenonaBaTenb OCYHIECTBISIET PYKOBOJACTBO IO BBINOJIHEHUIO 3a/IaHHsI, OKAa3bIBAeT
KOHCYJIbTAlIMOHHYIO IOMOUIb U TpUHUMAET oTyeT no PI'P.

1o pe3ynbpraTam BeinonaHeHus: PI'P BBITTONHSETCS 0TYET, KOTOPBIM COCTOUT U3 CIEAYIOIINX
q4acTe:
Turynbnblil muct (cM. [Ipunoxenue)
3ananue 1 (cMm. 1. 4)
3amganue 2 (cM. 1. 4)
3ananue 3 (cMm. 1. 4)
3ananue 4 (cMm. 1. 4)
3ananue 5(cMm. 1. 4)
Cnucok nuTepatypsl 1 HCTOYHUKOB

Nogk~kownE

Tpebosarnus k oghopmaeHuro:

O6bem PT'P 1o 10-20 crpanui MammHomicHOTo TekcTa popmata A4. Illpudrt Times New
Roman, 14. ®opmynsl HabupatoTcst B penakrope Math Type. Pasmernenne ckaHMpOBaHHBIX
dopmyn He momyckaercs. Hymepanusi cTpaHuIl CKBO3HAsi, B HW)KHEH YacTH JIMCTa 10 ICHTPY
apabckumu nudpamu. Pabora nomkHa ObITE OTpEIaKTHPOBAHA, HE COJIEpkKaTh Op(orpapuueckux,
CHHTAaKCHYECKHUX M CTHJIEBBIX OIINOOK.

OTt4der B yCTaHOBJIGHHBIE CPOKM cjaercsi Ha kadeapy g nposepku. [Ipemogasarens
OIICHMBAET Ka4eCTBO PalOTHI, OTMEUYAET MOJIOKUTEIbHBIE CTOPOHBI U HENOCTATKU PaOOTHI U



oTpezenseT, NoMycKaeTcs Ju oHa K 3amure. [Ipu HeoOxoauMocTH mpenogaBaTess BO3BpallaeT
PTP crynenty nansi mopaOOTKM M YCTaHABIMBACT CPOKH IMOBTOPHOTO MPEIOCTABICHUS IS
npoBepKku. 1o 3ammThl paboThI CTYIEHTOM JIOJKHBI OBITH CAEaHbl HEOOXOAUMBIE UCIIPABIICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHMsIM IIPENOo1aBaTeNs.

[Ipu nonoxuresnbHOM pe3yibrare orieHuBanus PI'P cTtyneHT e€ pacrieuaTsiBaeT, nepegaer
Ha KadeIpy U 3alUIIacT 0 CECCUU B HA3HAYCHHOE IIPET0IaBaTesIeM BpeMsl.

3amura PI'P coctouT B UMHAMBHIyalbHOM YCTHOM CcOOECEIOBaHUU CTYACHTa C
npenogasareneM. B mporecce 3amuThl BBISBISIETCS YPOBEHb 3HAHUN CTY/IEHTA, CTEIEHb €r0
CaMOCTOSITENIbHOCTH MPY BBIIOTHEHUH pa0boThI. [1o pe3ynbratam 3aliuThl CTYACHTY BBICTABIISAETCS
OLICHKa B COOTBETCTBHUHU C KPUTEPUSIMHU, IIPUBEICHHBIMU B II. 2 HacTosuero lacnopra.

2. Kpurepuu oueHKH pe3y/jbTATOB 00y4YeHHSsI, COOTHECEHHbIX C YPOBHSIMHM OCBOEHUSI
HHIUKATOPOB JI0CTUKEHUSI KOMIIeTeHIIUIi

OOure mpaBuiia BBHICTABICHHUS OLEHOK TEKYIIEH aTTecTallMl ONpPEeAesSIoTCs OalibHO-
PEUTHHTOBOM CUCTEMOM, YCTAHOBJICHHOM JIOKabHbIM akToM HI'TY.

PI'P cuuraercsi BBIOJHEHHOM Ha NPOABMHYTOM YpPOBHE, €CIM BCE HEOOXOAMMBIE
pacyeThl IPOU3BEIEHBI CAMOCTOATEILHO U 0€3 OINO0K; Bce pa3zaeisl PI'P BeinonHeHbI IpaBUIIBHO
U B [1I0JIHOM 00beMe; paboTta ohopMiieHa B COOTBETCTBUHU ¢ TPEOOBAHUSAMHU; C/1aHa IPEIO1aBaTEII0
B YKa3aHHBIE CPOKH U HE BO3BpaIIajiach JJs JopabOTKH; JaHbI MTOJHBIC U Pa3BEPHYTHIC BBIBOJIBI U
PEKOMEHIAlMK; Ha 3alllUuTe CTYJEHTOM JlaHbl YBEPEHHBIE M APTYMEHTUPOBAHHBIE OTBETHI.
COBOKYIHOCTh 3aIlJITAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C HHUMHM HHIUKATOPOB
JOCTMDKEHUSI KOMIETEHLUI He colepKuT IpobenoB. 3akpemsieHHble 3a PI'P kommereniuu
chopMHUPOBaHKI Ha MPOJIBUHYTOM ypoBHE. Otenka cocrasisietr om 50 do 60 6anros.

PI'P cumraercsi BBIOJHEHHON Ha 0a30BOM YPOBHE, €CJIM BCE HEOOXOIUMBIE PacyueThl
MIPOU3BEICHBI CAMOCTOSTEIFHO U 0€3 CYIIeCTBEHHBIX OMMOOK; Bce pasnenbl PI'P BeIOTHEHBI
IPaBUJIbHO, HO €CTh 3aMEUYaHUs K IOJIHOTE MpelocTaBiIeHus nHpopmanuu; pabora ohopmieHa B
COOTBETCTBUU C TpPeOOBAHMSIMM; CllaHA IPENOAABATEN0 B YKa3aHHbIE CPOKU U OJHOKPATHO
BO3Bpallajiach CTYJEHTY A HE3HAYMTEIbHOH N0opabOTKH; B 3aKIIOYEHMM IaHbl BBIBOJBI U
PEKOMEHIALINHY; Ha 3alUTe CTYACHTOM JIONMYIEHbl HENPUHIIUITUATbHBIE OITNOKU. COBOKYITHOCTh
3alVIAaHUPOBAHHBIX pE3yJNbTaTOB M COOTHECEHHBIX C HHUMH MHJIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH COJIEPKUT HECYyIleCTBEHHble MpobOenbl. 3akpereHHble 3a PI'P xommerenuun
chopMupoBaHbl Ha 6a30BoM ypoBHe. OnieHka coctaisieT om 40 do 49 6annos.

PT'P cunTaercs BBIIIOJIHEHHON HA MOPOrOBOM YPOBHE, €CIIM BCE HEOOXOIMMBbIE PAaCUEThI
IPOM3BEACHBI CAMOCTOSITENIFHO, HO C OIIMOKaMH, YacTb U3 KOTOPBIX HOCHUT NMPUHLUUIHAIBHBIN
XapakTep; €CTh 3aMEYaHMs K IOJHOTE MpenocTaBieHus uHbopmaiuu; padora odopmiieHa B
COOTBETCTBUM C TpPeOOBaHUAMM; CllaHa NPENoJaBaTeiio, HO HEOJHOKPAaTHO BO3Bpalllanach
CTYJEHTY ISl A0paOOTKHW; B 3aKJIOYEHUM JaHbl KpaTKue BbIBOAbI; 3amuTa PI'P BbI3bIBaer y
CTyJ€HTa cepbe3Hble 3aTpyAHEeHHs. (COBOKYNHOCTh 3alVIAaHUPOBAaHHBIX pE3yNbTaTOB U
COOTHECEHHbIX C HUMH HHIUKATOPOB JOCTM)KEHHSI KOMIIETEHLUH COAEPKUT CYIIECTBEHHbIE
npo6ensl. 3akperieHHble 3a PI'P komnereHunu chopMupoBaHbl Ha HOPOroBoM ypoBHe. OleHka
coctasisietr om 30 0o 39 6annos.

PI'P cuuraercs He BBINOJHEHHON (HMXXE IIOPOTOBOIO YpOBHS), €CIM PacyeThl
MIPOU3BENEHbl C CEpPbe3HBIMH OIMIMOKAMHU; €CTh 3aMe4aHMsl K TOJHOTE TNPeJOCTaBICHUS
uHpopmauun u odopmienuto; PI'P Obma crmana mnpemnogaBarento, HO HEOJHOKPATHO
BO3BpaIajgach CTyACHTY IS JOPAOOTKH, YTO HE MPHUBEIO K YIy4lIeHHI0 ee kadecTtBa, PI'P ne
JIOTIyIIEHA 10 3alUTHI, YTO CBUJETEIIBCTBYET O HEYAOBIETBOPUTEIBHOM YPOBHE JOCTUTHYTBIX
CTYyZIEHTOM pe3ynbTaToB. COBOKYIHOCTh 3aIUIAHUPOBAHHBIX PE3YJbTaTOB U COOTHECEHHBIX C
HUMHU WHJUKATOPOB JOCTH)KEHHS KOMIETEHIIMH COJEPKUT MHOKECTBEHHBIE CYILECTBEHHBIE
npobenbl. 3akperieHHble 32 PI'P xomnerenunu He copmupoBanbl. OieHKa COCTaBIsIET MEHEe
30 Gannos.



3. IIkaJua oueHkn

B oOmeli onenke mo mgucrurimHe Oamibl 3a PI'P yuuThiBaroTcss B COOTBETCTBHHM C
npaBWiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEACHHBIMH B pabodell mporpamme
JMCITUTLUINHEL.

PI'P kak dopma Tekymiei arrectaiuu (KOHTPOJIS) MO TUCUUILTMHE CUUTACTCS YCIIEIIHO
BBITIOJITHCHHOM, €CJIM CyMMa TIOJTYYeHHBIX Oa/UIOB 1O BCEM ero 3amaHusM coctariser oT 30 mo 60
0aJJIOB BKJIIOYUTEILHO.

4. TlpumepHas cTpykrypa PI'P
PacuerHo-Tpaduueckas paboTa BKIItOYaeT B ceOsl MATh 3aJaHUM:

1. Bemonnuth pucyHok uznenus «CyBenup HI'TY» ¥ BBINMOTHUTH €ro U3 IIaCTUINHA.

2. 3D ckaHupoBaHHME MaKeTa M pa3paboTKa BUPTyanbHOU 3D Mojenu usnenus B OAHOM U3
nporpammubix mmakeToB (Kommac, SolidWorks, NX, Power Shape ninu ap.).

3. TloxmroroBka MOJenu K M3rOTOBICHHUIO MPOTOTHIA U3 IIacTuka Ha 3D mpunTepe ZBuilder
Ultra, uzrotoButs nporotun Ha 3D npuntepe ZBuilder Ultra (unu gpyrom npunrepe)

4. W3zydeHue CTpyKTypbl 00pa3iia, BHIIIOJHEHHOTO 110 PEXKUMaM CO3/IaHUS MaKeTa M3/IeHs,
ompejieiecHue BHYTPEHHUX U BHEIIHUX Je(EeKTOB, HX ONHUCAaHWE U TMPUYUHBI
BO3HUKHOBEHUS. VIcIibITaHHE MOJIENIN HA CTATHYECKOE PACTSKEHHE.

5. Hamnucare nosicuurensHyto 3anucky PI'P ¢ u3nokeHneM TEXHOJOTHH H3TOTOBJICHUS
pa3paboTaHHOTO U3AETHSI B CEpUITHOM IIPOU3BOJICTBE.



IMTPUJIOXXEHUE
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