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1. OBILIUE CBEJAEHUSA
VyeOHasT AWUCUMIUIMHA «AJIATHBHBIE W CYOTPAKTHBHBIE TEXHOJIOTHH B IOBEJIHPHOM
HCKYcCTBe» n3yyaercs B 4, 5, 6, 7 cemecTpax 1o o4Hoii hopme 00ydeHusl.

1.1. KypcoBas pabota/KypcoBoii mpoeKT — He TIPeyCMOTPEH.

1.2. ®opma npoMexyTOYHOH aTTECTALUU:
YETBEPTHIM CEMECTP - 3a4eT

IATBIA CEMECTP - 3a4eT
LIECTOM ceMecTp - 3a4eT
CebMOM CEMECTp - DK3aMEH

1.3. Mecro yueOHOI quctumuinHbl B cTpyktype OITOIT

VYuebHasg JAUCHUIUIMHA «AJJIMTHBHBIE M CYOTpPaKTHBHbIE TEXHOJOIHH B IOBEJMPHOM
HCKYCCTBE» OTHOCHUTCSI K 00513aTeIbHON 4aCTH IPOrPaMMBl.

W3yueHne AMCUUIUIMHBI ONUPAETCSl Ha pPe3ylbTaTbl OCBOCHUS 0OO0pa30oBaTeIbHON IMPOrpamMMbl
IIPEABIIYILErO YPOBHS.

Pe3ynpTarhl 00ydeHuss mo y4eOHOW AMCLUMIUIMHE, WCHOJBb3YIOTCS NPU HM3YYEHHUU CIIEAYIOIIUX
JUCLIUIUIAH U MIPOXO0KJIEHUS IPAKTUK:

- Xyl0’)KECTBEHHOE NPOEKTUPOBAHUE IOBEIUPHBIX U IEKOPAaTUBHBIX U3CIUN;

- BrinosiHeHne NpoeKTa IOBEIUPHBIX U3CIUN B MaTepUae;

- [IpoexTupoBaHue aBTOPCKUX KOJUIEKIIMM FOBEIMPHBIX U31EIUI

— [IpousBoacTBeHHas npakTuka. [Ipeaaumiomyas nmpakTuka.

PesynbraTel OcBOeHHMsS y4eOHOW JAMCHUIUIMHBI B JaJbHEHIIEM OyayT WCHOJIB30BaHBI MpU
BBINOJIHEHUH BBITYCKHON KBaTM(PUKALIMOHHOM paboTHI.

2. HEJA U INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 1O JUCHHUIIJIMHE
[lensiMu OCBOEHUS AMCUMILTUHBI «AAMTHBHbIE H CYOTPAKTHMBHbIE TEXHOJIOTMU B I0BEJIHPHOM
HCKYCCTBE) SBIIIOTCA:

— dbopmupoBanre  NMpodeCCHOHANBHBIX  KOMIIETEHIIMM B o0sactu  pa3paboTKH,
IIPOCKTUPOBAHUS W U3IOTOBJICHHS HOBEIUPHBIX HU3IEIUN C UCIOJIB30BAHUEM aNJAUTUBHBIX H
CyOTpaKTHUBHBIX TEXHOJIOTUI

— U3yueHHe TEXHOJIOTUH, aKTyaJIbHBIX B 00JAaCTH IOBEJIMPHOTO Jeja U MOJHBIX aKCeccyapoB
KOCTIOMA, U3yY€HUE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS /ISl BBIOJIHEHUS TAKUX padoT;

- (opMHpOBaHHE HABBIKOB BBIMOJIHEHUS TEXHOJOIMUECKUX IPHEMOB IpPHU H3TOTOBICHUHU
Pa3IMYHBIX ACCOPTHUMEHTHBIX BUJIOB IOBEJIMPHBIX YKPAIICHHUI U aKCECCYapOB KOCTIOMA;

- (dbopMHpOBaHNE HABBIKOB 0OBEMHO-TIPOCTPAHCTBEHHOTO PEILICHUS FOBEIMPHBIX YKpaIIeHUH
Y aKCecCyapoB KOCTIOMA;

- NPUMEHEHHE IIOJIXOJ0B K peIIeHUI0 3ajady Mpo(eCcCHOHATbHON HANpaBIEHHOCTH U
MPAKTUYECKOT0 UX UCIOJIb30BaHUA B JaJIbHEN e MpodeccruoHaIbHOM e TeNbHOCTH;

- ¢dopmupoBaHue y OOy4alOIIMXCSl KOMIIETEHLIMH, YCTAaHOBJIEHHBIX 00pa3oBaTeIbHOMN
nporpammoit B cootBercTBUU ¢ ®I'OC BO 1o 1aHHON AMCHUTUIAHE.

Pesynbrarom oOydeHus 1O JUCHMIUIMHE SBISETCS OBJZeHHEe OOYy4YaloUMMUCS 3HaHUSMU,
YMEHUSMH, HaBbIKaMM W (MJIM) ONBITOM JIEATEIBHOCTH, XapaKTEePU3YIOIIMMHU MpPOIecc
dbopMUPOBaHUS KOMIIETEHIIMI M 00ECTeYMBAIOUIMMH JIOCTH)KEHHE IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHUS AUCLUIUIVHBI.

2.1. ®opmupyemble KOMIIETCHIINH, HHIUKATOPHI TOCTUKECHUS KOMIIETEHIINNA, COOTHECEHHBIE C
IUIAHUPYEMBIMH pPe3yJIbTaTaMHi 00y4EHUs 110 TUCIUILINHE:

Koa n nHaumeHoBanue Koa m HammeHOBaHue HHAUKATOpa H.ﬂa}mpyeMLIe pe3yabTaThbl oﬁyqemm
KOMIECTCHIIMHA JAOCTHIKCHHUS KOMIIETCHIIMU o JTUCHHUIIJINHE




Koa m HanMeHOBaHHE
KOMIIETeHIINH

Koa m HammeHOBaHTE HHAUKATOpa
JAOCTHIKCHHUS KOMIIETCHIIMHN

IInanupyembie pe3yJbTaThl 00y4eHHUsI
10 AMCIHMILINHE

TIK-3

Criocob€eH co31aBarh
KOHIETITYaIbHYIO
XYI0KECTBEHHO-
rpadudeckyio paboTy B
IKCIEPUMEHTAITBHBIX

WI-TTK-3.1

PaspaboTka KOHIETITYya bHOI HaeH
AKCIEPUMEHTAIEHOTO TBOPUECKOTO
MIPOEKTa; CO3IaHNE KPEaTHBHOTO
o0pasa 1 CTHIA B IKCIIEPIMEHTAIEHOM
TBOPYECKOM TPOEKTE

BBIOOP XyIOKECTBEHHBIX MaTEPUAIOB
Y TEXHOJIOTHH JJIS1 N3TOTOBJICHHS
ABTOPCKHUX FOBEIMPHBIX KOIICKINI
co3zaeT 00pasupl yKpameHuit mo
ABTOPCKOMY MPOEKTY U3 Pa3INIHBIX
MaTepHaoB C IPUMEHEHHEM

TBOPYECCKUX MMPOCKTAX

NA-TIK-3.3

Co3znanue 3CKU30B CUCTEM U3JIEIHiA
(KOMILIEKTOB, aHCaMOJIeH, KOJUICKITHIT)
C BBICTpaUBaHUEM B3aUMOCBSI3EH
MEX1y U3AEIUIMU CUCTEM, B
pa3IMYHbIX TPaPUUCCKIX TEXHHUKAX,
OTBEYAIOIIUX HA aBTOPCKYIO
KOHIICTIITUIO

TPaJULIMOHHBIX U COBPEMEHHBIX
TEXHOJIOT UM

COCTaBJISIET TEXHOJIOTUUECKYIO KapTy
U3JICNUS ¢ TIOJPOOHBIM Pa3bICHCHUEM
KOHCTPYKILIMH U3JENHs], POLECCA Er0
HW3COTOBJICHMS, ITOCICA0BATEILHOCTH
TEXHOJIOTUYECKUX IPOLECCOB NPU
H3rOTOBJICHHUU.

NJ-TIK-3.5

IMowuck u cunTe3 rpadudeckoit momadm,
OTBEYAIOIIEH Ha aBTOPCKYIO
KOHLIETILIHIO, OCYIIECTBIISIEMOH B Cpelie
KOMITBIOTEPHBIX Ipa(uiaecKkux
pEIaKTOpOB

N-TIK-3.6

Co3pnaHue TCHACHIUI B IU3alHE
MOCPEICTBOM 3KCIICPUMEHTA HaJl
KOHCTpYKLUEH, popmoit u

TEXHOJIOTHeH
[1K-4 NJI-T1K-4.3
CriocobeH oCyIIecTBIATh Ocy1iecTBIeHNEe KOHCTPYKTOPCKO-
KOHCTPYKTOPCKO- TEXHOJIOTHUECKOH pa3paboTKu
TEXHHYECKYIO pa3paboTKy TBOPUYECKOH UEH IyTeM IIPUMEHEHHS
9KCIIEPUMEHTAIILHBIX KOMITBIOTEPHBIX Iporpamm 3D-

TBOPYCCKUX IPOCKTOB

MOJCIUPOBAHUA U TEXHOJIOTHH
AJIUTHBHOI'O U Cy6TpaKTI/IBHOFO
MNPOTOTUIIMPOBAHUSL

[K-5

CnocobeH paboTath ¢
pa3IMYHBIMK MaTepuaiaMu,
TEXHOJIOTHYECKHUMHU
npreMaMu paboThl C HUMH, a
TaK)Ke X KOMOMHUPOBAHUS B
ABTOPCKHUX apT-00BEKTAX U
TBOPYECKHX MPOEKTAX

NA-TIK-5.4

[Touck opurnHanbHBIX
TEXHOJIOTMYECKU PEIIEHUN HAa OCHOBE
TPaJUIIMOHHBIX 1 MHHOBAlIMOHHBIX
TEXHUK, UX COUETaHUM, COBPEMEHHOMN
WHTEpIpEeTAlUU TPAIULIUOHHBIX
PEMECIIEHHBIX TEXHUK

[1K-6

CnocobGeH co3iaBatb
KOJUICKLIUH FOBETUPHBIX
YKpaleHui u/unm
aKceccyapoB KOCTIOMa B
ABTOPCKOM CTHIIE

NI-TTK-6.1
TexHosornyeckoe 000py10BaHHUE JIIS
CO3/JIaHUS! IOBEJIMPHBIX U3AETHH

3.

CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI

O6m1ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI 0 y4eOHOMY IIJIaHY COCTaBJISET:

10 0YHOU (opMe 0OyUeHHS —

12

3.€. 432 yac.

3.1.  Crpykrypa yaeOHOI TUCIUTIUIMHBI ISl O0YYArOIIMXCs IO BUIaM 3aHsATUH (o4Has popma
00yJeHUs)
CTpyKTypa 4 00beM JUCHUTIMHBI
Oo0bem Z2E2 U CamMocTrosTe1bHas1 padoTa
S ¥ E HZ . KonrakrHasi padora, yac P
aucHMIIMHbL | = 5 2 x 53 oS ¢ 06y4aronerocs, 4ac
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3.2.  Crpykrypa yueOHOW NUCHMIUIMHBI )11 00y4YaIOMUXCs M0 pa3jiesiaM U TeMaM JUCIUIUIMHBL: (04Has popMa 00ydeHUs)
Buabl yueonoii padoTsl S
KonTakTHasi pa6ora 5
ILnanupyemsle g
8. Buasl 1 GopMbl KOHTPOJIBHBIX
(KOHTpoOJINpYyeMBbIe) o
® ] MepOoNpHATHIi, 00ecTieYNBAIOLIHE 10
pe3yJIbTaThl 0CBOEHH: = o | & .
. HanmenoBanue pasieioB, Tem; ® @ = = & = COBOKYIHOCTH TeKYIIHii KOHTPOJIb
Ko(bI) (hopMuPYeMOFi(bIX) . = o] 3 ] 7 =
. (hopma(bl) MPOMEKYTOUHON ATTECTALUH ) g = E e 2 | 3 ycneBaeMoCTH;
KOMIeTeHuun(it) u < g g 2 &5 o 8 =
5 o e > Qo = = (hopMBI TPOMEKYTOYHOT0 KOHTPOJISI
HHANKATOPOB J0CTHKEHHS o g = s X £ 2| o
- = = 2 ® F = = =2 = ycneBaeMocTH
KOMIIeTeH I § EE SE 2 c g S =
Z == | 8E&| =5 = .
= = Eas=ss3] EE|OF
IK-3 YeTBepThlii ceMecTp DOpMBI TEKYIIETO KOHTPOJIS 110 pa3ieiy:
WJ-TIK-3.1 Pasnen 1. Beegenue B ajyIiTHBHbIE TEXHOJIOTHH 30 30 48 | — VYcTHBIH onpoc;
NA-TIK-3.3 Tema 1.1 5 5 8 - 3amuTa 1a00paTOPHBIX
I/II['HK‘BS I/ICTopI/IquKI/Ie MPEAIIOCHIIKY NOSABJICHUS TBOPYECKUX U UCCICAOBATCIHLCKUX pa60T
NJI-TIK-3.6 aJIUTUBHBIX TeXHONOTH. Tepmunonorus. O6iee TI0 33/IaHASM TIPETIONABATENS (OYHO U B
MpeAcTaBiIeHUE polecca aJJUTUBHOTO (opme npesenrauym)
IK-4 MIPOU3BOJICTBA. - Pegepar
NJ-TIK-4.3 Tema 1.2 5 5 8
OCHOBHBIE TEPMUHBI, KJIacCU(UKAIHS U TPHUHITHITBI
IK-5 ycTpoiicts 1ist 3D-neyaru.
WJI-TIK-5.4 Tema 1.3 5 5 8
Krnaccudukarus MeTo10B aJINTHBHBIX TEXHOJIOTHI
EK_?[K 6.1 Paznen 2. Ilpoueccsl aJANTHBHOIO MPOU3BOCTBA
JATIK-G. Tema 2.1. 5 5 8
ITocnemoBaTenbHOCTH IpoOLIECCa aIUTHBHOTO
MPOU3BOJICTBA.
Tema 2.2. ObmacTi TPUMEHEHUS, HE BKIIIOYAIOIINE 5 5 8
TpaaulMoHHOEe MoJenupoBanue B cpene CAIIP
Tema 2.3 [InaBieHune NOPOMIKOB B chOPMUPOBAHHOM 5 5 8
clioe.
3ager 3a4er 1o COBOKYITHOCTH PE3YJIbTaTOB
TEKYIIIEro KOHTPOJISl YCIIEBaEMOCTH 1
OLICHKH UTOTOBOH PabOTEHI
HToro 3a 4 cemectp 30 30 48
IIaThIii cemecTp DopMbI TEKYILIETO KOHTPOJIS 110 pa3iety:
Paznen 3. Ilpoueccsl agANTUBHOIO MPOU3BOCTBA - YcTHbll omnpoc;
He B cpeae CAITP - 3amuTa 1ab0paTOPHBIX
Tema 3.1. 2 5 9 TBOPUYECKUX M UCCIIEIOBATEIILCKUX padoT
OKCTPY3HOHHBIE CUCTEMBI 10 3aJaHMsM TIpernofaBarens (OYHO U B




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl 0CBOCHHS:
Ko/(b1) hopMupyeMoii(bIX)
KoOMIeTeHunu(if) u
HHIHKATOPOB 0CTHKECHUS
KOMIIeTeHIM I

Buael yueoHoii padoThl

KonTrakTHas padora

<
&
S
= Buabl 1 GopMbl KOHTPOJIBHBIX
9 = MeponpuATHii, 00ecneYnBaloLe 110
HMEHOBaHHI J1€eJI0B, TeM; " @ s | = COBOKYIHOCTH TeKYL[Hii KOHTPOJIb
HaumenoBanue pasjaejioB, TeM; ) = % S =
¢opma(bl) NPOMEKYTOUHON ATTeCTALUH D) Z g E =g P I~ ycIeBaeMocTH;
= § o) 5 % 0 § ﬁ E ¢opMBbI MIPOMEKYTOUHOT0 KOHTPOJIS
- 5 S G
= =E| s238| E2| 5 ycIieBaeMocTH
= )
S| £E| 8858 i:c| ¢
o = =S 2= 2as| =8
=| =8| S8E88| =8 |3 F
(<) [a0)
Tema 3.2. 3 6 10 | dopme npeseHTaIHHN)
Pacnbuienue Marepuaia METOIOM CTPYHHOM NTe4aTH - Pedepar
Tema 3.3 2 6 9
IIporieccrl TaMUHUPOBAHUS JIUCTOBBIX (CIOMCTHIX)
MaTepuagoB
Tema 3.4. 3 5 10
TexHonoruu npsiMoi 3arucu
Tema 3.5. 3 6 10
[Ipouecce! HanpaBieHHOTO 3HEeproBkiana. Directed
energy deposition
Tema 3.6 3 6 10
Oco0eHHOCTH TPUMEHEHHS aJIUTHBHBIX TEXHOJIOTHH
B Pa3JIMYHBIX OTPACIAX
3auer 3aueT Mo COBOKYITHOCTH PE3yNbTaTOB
TCKYIIETO0 KOHTPOJIA YCIICBACMOCTU U
OIIEHKH UTOTOBOH paboTHI
HToro 3a 5 cemectp 16 34 58
IllecToii cemecTp DopMBbI TEKYIIETO KOHTPOJIS 110 pa3ieiy:
Pa3nen 4. Oco0eHHOCTH MPUMEHEHHUS - YcTHBIH onpoc;
a/IMTUBHBIX TEXHOJIOTHii B Pa3JIMYHBIX OTPACJIsIX - 3amura 1abopaToOpHBIX
Tema 4.1 2 2 7 TBOPUYECKUX M UCCIIEIOBATENILCKUX padOT
TO4HOCTH M KaYECTBO MOBEPXHOCTH HPH T10 33/IaHUSIM TIperoiaBaTess (OYHO U B
BBIPALIMBAHUN M3/ISIHI (hopme npe3eHTaLNH)
Tema 4.2 2 2 7 - Pedepar
Cnoco0sI co3ianns nndposoit 3D-Moxenn
Tema 4.3 2 2 7
Metozs! 3D -ckaHUpOBaHUS




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl 0CBOCHHS:
Ko/(b1) hopMupyeMoii(bIX)
KoOMIeTeHunu(if) u
HHIHKATOPOB 0CTHKECHUS
KOMIIeTeHIM I

Buael yueoHoii padoThl

KonTrakTHas padora

<
&
(=4
©
= Buabl 1 GopMbl KOHTPOJIBHBIX
9 = MeponpuATHii, 00ecneYnBaloLe 110
HaumeHnoBaHue pa3ae/ioB, TeM; v @ = = § = COBOKYIIHOCTH TeKYIIUi KOHTPOJIb
¢opma(bl) NPOMEKYTOUHON ATTeCTALUH D) ) E =g P I~ ycIeBaeMocTH;
(5] (5]
= < o) 5 % 0 = 5 E ¢opMBbI MIPOMEKYTOUHOT0 KOHTPOJIS
- 5 S G
= =E| s238| E2| 5 ycIieBaeMocTH
= )
S| £E| 8858 i:c| ¢
5 s = = S = = a = = 2
= S E = S <
= =] S a=E 8 = = (ON-5
Tema 4.4 2 2 7
[TporpammHOe oOecriedeHue, HCIoJIb3yeMoe B
AAJUTHUBHBIX TEXHOJIOTHUAX
Tema 4.5 3 3 8
Marepuansl juist 3D-nieyatu
Tema 4.6 3 3 8
Bp100p TexHOIOTHH 17151 KOHKPETHOTO M3JIEIIHS
3ager 3ader 1o COBOKYITHOCTH PE3YIIbTaTOB
TEKYIIIEro KOHTPOJISl YCIIEBaEMOCTH 1
OLICHKH UTOTOBOH PabOTEHI
HToro 3a 6 cemecTp 14 14 44
Cenbmoii cemectp DOpMBI TEKYLIETO KOHTPOJIS 110 pa3feny:
Pasnea 5. CmeskHble pouecchbl - VYcTHbll ompoc;
Tema 5.1 2 5 9 - 3amuTa 1ab0paTOPHBIX
[TocTobpaboTka TBOPYECKHX U MCCIIEIOBATENLCKUX PaboT
Tema 5.2 3 6 10 | 1o 3ajJaHusIM IpernojaBareis (O4HO U B
ITpoGaembl (dhopme mpeseHTaIIN)
Tema 5.3 2 6 9 |- Pedepar
CyOTpaKkTUBHbIE TEXHOJOTHUH aITUTHBHOTO
MPOU3BOJICTBA
Tema 5.4 3 5 10
OCHOBBI TEHEPATUBHOTO IW3aliHA
Tema 5.5 3 6 10
BosmoxknocTH 1t 6u3Heca u Oyayiiee aaIuTHBHOTO
1 CyOTpPaKTHBHOTO MIPOM3BOJICTB B FOBETTMPHON
OTpaciy.
Tema 5.6 3 6 10




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl 0CBOCHHS:
Ko/(b1) hopMupyeMoii(bIX)
KoOMIeTeHunu(if) u
HHIHKATOPOB 0CTHKECHUS
KOMIIeTeHIM I

Buael yueoHoii padoThl

KonTrakTHas padora

<
&
(=4
©
= Buabl 1 GopMbl KOHTPOJIBHBIX
9 = MeponpuATHii, 00ecneYnBaloLe 110
23 v
HaunmenoBanue pa3aesioB, TeM; © ® oz % £ K COBOKYIHOCTH TEKYLIH KOHTPOJIb
¢opma(bl) NPOMEKYTOUHON ATTeCTALUH D) Z g E =g P I~ ycIeBaeMocTH;
(5] (5]
= < o) 5 % 0 = ﬁ E ¢opMBbI MIPOMEKYTOUHOT0 KOHTPOJIS
- > S G
= = = sz22E| E2| 5 ycHeBaeMoCTH
= )
S| £E| 8858 i:c| ¢
> 2 = =S 2= g a | 82
= S = = S <
= =] S a=E 8 = = (ON-5
HpeI/IMyIlIeCTBa CUCTEM aJJIUTUBHOI'O NIPONU3BOJACTBA
OK3aMeH 36 | OKx3aMeH IO COBOKYITHOCTH pe3yIbTaToOB
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH 1
OILIGHKU MUTOTOBOH paboThI
Hroro 3a 7 cemectp 16 34 58
MUTOI'O 3a Bech nepnon 50 50 94
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Kpartkoe coneprxanne yaeOHON TUCITUTIITMHBI

Ne

HaumeHnoBanue pa3aeaa
M TEMbI TUCHHUIIJIMHBI

Conep:xanue pasaesia (TeMbl)

Pazpnen 1.

BBeneHue B aJIUTUBHbIE T

C€XHOJIOTHHA

Tema 1.1

Hcropuueckue
MPENOCHUIKH MOSBICHUS
aJTUTUBHBIX TEXHOJIOTUH.
Tepmunonorus. Oomee
MpeICTaBICHUE TPOLECCA
aJIUTHBHOTO
MPOU3BOJCTBA.

Hcroprueckre MpeAnoChUIKY MOSBICHUS aIJTATUBHBIX TEXHOJIOTHH,
TEPMHUHOJIOT s

Hcroprueckue 3Tarnsl pa3BUTHS aJANTHBHBIX TEXHOJIOTHH. OCHOBBI
TEXHOJIOTHH a/I/ITATHBHOTO IPOM3BOJICTBA. BBenenue n onucanne
OCHOBHBIX IpHHIMNOB. OO0IIee MpeACTaBICHHE IPOLecca aJIUTUBHOTO
NPOU3BOACTBA. Pasniune Mexx 1y aJIUTHBHBIM POU3BOACTBOM H
00paboTkoii Ha ctankax ¢ UITY. [Togxoas! mudpoBOTO MPOSKTUPOBAHUS 1
HPOU3BOACTBA. J{pyrie poacTBeHHBIE TEXHOJIOTUH. MeKITyHapoaHOe
pacnpocTpaHeHHe aIJUTHBHOTO IPOU3BOACTBA. [lepcreKTHBEL
aJTUTHBHOTO MIPOU3BOICTBA. TpaHchopManus OICTPOTO
MPOTOTUIIMPOBAHUS B IPsIMOE LU(PPOBOE TPONU3BOJICTBO.

Tema 1.2

OCHOBHbIE TEPMUHBI,
KiIaccuUKaIus u
IIPUHLIMIIBL YCTPOUCTB AJIS
3D-neuatw.

OCHOBHBIC TEPMUHBI, KJIacCU(UKAIMS U TPUHIIHAITEL yCTPOUCTB it 3D-
neyaTy.

Oransl 3D-nevaru. [IpenMyiecTBa 1 HeTOCTATKH aJAUTUBHBIX
TEXHOJIOTHH 10 CPABHEHHMIO C TPAAUIMOHHBIMH — CyOTPaKTHBHBIMH.
XapakTepuCTUKa PhIHKA aJAUTUBHBIX TEXHONOIMH. IlepcnexTuBsl
IIPUMEHEHHUS U 3a7ja4i KpuBO# ['apTHepa [uisl alAUTUBHBIX TEXHOJIOIUH.
PasBurne

TEXHOJIOTUH aAIUTHBHOTO KOMITBIOTEPHOIO MOJEITUPOBAHUS U
MPOEKTUPOBAHUS.

CucTeMbl ¢ HCIIOIb30BaHHEM METAIOB. [ MOpHTHBIE CHCTEMBI.

Tema 1.3

Knaccudukarus Mmetoqo
aJTATUBHBIX TEXHOJIOTHHA

Kraccudukanms MeTon0B aJINTUBHBIX TEXHOJIOTHH

Kraccudukanus mo Merony GopMHpOBaHUS CIIOSI, IO METOAY (PUKCAUH
CJIOsL, TIO TUITY MaTE€PHAJIOB, TI0 KIII0UYEBOH TexHooruu. [Ipumepst
npuMmeHeHus. Knaccudukanys moponikoB 1 APYruX MaTepraos.
TexHOIOTMYECKHE TapaMeTpsl IPOLECCOB aIIUTHBHOTO MPONU3BOICTBRA
Du3HUecKre OCHOBBI M TEXHOJIOTHYECKHE MPOLIECCHl TPEXMEPHOH MeyaTH.
CuHTe3 Ha IOUIOKKE U IIPSIMOE HAaHECEHUE MeTala, Kak ABa OCHOBHBIX
npuHiuna 3D-nevatn. CoBpeMeHHbIE IPOMBIIIJICHHBIE a1 TUTUBHbIE
TEXHOJIOTHH: CEIEKTUBHOE JIa3epHOE CIIABICHHE, CEIEKTUBHOE
3NIEKTPOHHO-JIyYeBOE CIUIaBJIECHHE, CTPYHHOE HAHECEHHE CBA3YIOIETO U
npsiMast iedats. OU3NYeCKne OCHOBBI CEJICKTHBHOTO JIA3€PHOTO CHIEKAHUS
(CJIC)

Paznen 2.

IIpouecchl aTUTHBHOTO MPOU3BOACTBA

Tema 2.1

ITocnenoBareabHOCTH
mpolecca aTATHBHOTO
MIPOM3BOJICTBA.

ITocnenoBarenbHOCTH MpoLiecca aIIUTHBHOTO TPOU3BOJICTRA.
Bocewms sTanoB agauTuBHOTO Npon3BoacTBa: 1) Konnenrtyanmszanus
u3genus u ero npoekruposanue B cpene CAIIP; 2) IIpeoOpasoBanue
nanubix CAIIP B STL/AMF ¢opmarsr; 3) Iepenaua STL/AMF ¢aiinos na
MaIIMHbI JIINTHBHOTO IPOU3BOJICTBA U MX 00paboTka; 4) HacTtpoiika
Mauusbl; 5) [loctpoenue uzaenus;

6) W3Bneuenne u ounctka m3nenus; 7) [loctoopadoTka nzgenus; §)
[Ipumenenue.

Paznuauns TexHOMOTHI aIANTUBHOTO MPOM3BOACTBA. CHCTEMEI C
HCTIOJIb30BaHHUEM METaJUIOB.

Texanueckoe o0cmykuBanue 000opyaoBanus. Bonpocsl 06paboTky 1
XpaHEHHS MaTepPHaJOB.

ITpoexTrpoBaHNe aJAUTHBHOTO IIPOU3BOACTBA.

Tema 2.2

Ob6nacTv IpUMEHEHUS, HE
BKJIIOYAIOLIHE
TPaaAUIIOHHOE
MOJIETIMPOBAHHUE B Cpejie
CAIIP

OO6utacTi IpUMEHEHUS!, HE BKJIFOYAIOIIUE TPATUIIMOHHOE MOISTUPOBaHUE
B cpene CAIIP.

[ponecc poromonmumepusanyu B BaHHe. MaTeprasl i
(dotononumeprsanuu B BanHe. CKOpOCTh peaknuu. doromonmmepusaus
B BaHHE C JIa3epHBIM CKaHHpOBaHHeM. MoJienupoBaHue mnpouecca
(dhotononumepusanuu. BekropHoe ckaHHpOBaHUE.
MuxkpodoTromnonumepusaius B BAHHE C BEKTOPHBIM CKAHUPOBAHUEM.
TexHOIOTHU U MPOIECCHI MPOSKIIMOHHON (POTOMOIUMEPU3AIIH B BAHHE C
WCIIOJIb30BaHNEM Macok. JIByx(hoToHHas (HOTOMOIUMEPH3AIIHS B BAHHE.
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[penMyiiecTBa U HEAOCTATKH TpOLEcca.

Tema 2.3 [InaBieHne NOPOIIKOB B [TraBneHne MOPOMKOB B c(pOPMHUPOBAHHOM CIIOC.

c(OpPMUPOBAHHOM CIIOE. Marepuainsl: IIOITUMEpPHI, METAIUTEI U KepaMuKa. MeXaHU3MBbI CIICKaHUs
MOPOIIKOB. [TapaMeTpsl TEXHOIOTHUECKOTO MPOIIEcca M MOJCIHPOBaHHE.
Pa6ora ¢ mopomkamu. Bapuantst nporieccoB PBF IlpenvymmecTtsa u
HEIOCTaTKHU MpoLecca.

Paspnea 3. IIpoueccrl axIMTHBHOTO NPOoU3BoAcTBa He B cpeae CAITP

Tema 3.1. OKCTPY3HOHHBIE CHCTEMBl | DKCTPY3HOHHBIE CHICTEMBI.

OCHOBHBIE IPUHIIMITE TOCTPOCHUS U TpaeKTOpuH NBIkeHns1. FDM
mpoiiecc, pa3paboTaHHbIM KoMITaHueH Stratasys. Marepuaisl.
Orpanndenus FDM. buoskctpysus. Jlpyrue cucTeMsl.

Tema 3.2. Pacnbuienue matepuana PacnbuieHne maTepuana METOIOM CTPYHHOM eyaTH.

METOJOM CTpyHHOI Pa3Burne nevaru kak npouecca aaIuTUBHOTO IPOU3BOICTBA. MaTepuaisl

nevaTu JUISL pacIIblIICHUsI METOJIOM CTPYHHOU 1evaTH (ToJIMMEphI, KepaMHuKa,
MeTauibl U 11p.). OcHOBBEI 00paboTKN MaTepuaioB. MojaeanpoBaHue
npolecca pacnbsiieHust MatepruaiioB. O00pynoBaHue Al paCIbUICHHS
Marepuanos. PacnbuieHue cBA3yOLIEro 1 CTPYHHOH IeYaTH.
Marepuaisl. Bapuantel nponecca. O60pyaoBaHue A paClbUICHUS
cesizytomtero. IlpenMymecTBa 1 HEZOCTATKH IpoLiecca.

Tema 3.3 ITpoueccsl IIporecchl TaMUHUPOBAHHUS JIUCTOBBIX (CIOUCTHIX) MaTEPHAIIOB.
JAMUHHMPOBAHUS JUCTOBBIX | Matepuansl. OCHOBBI 00pabOTKH MaTepHaANIOB. Y IHTPa3BYKOBOE
(cTIOMCTBIX) MaTepHAIOB aJJUTIBHOE NPOU3BOJICTBO.

Tema 3.4. TexHonoruu npsiMoin TexHOoNnoruu npsIMou 3amucu.
3arcu Hcropus pa3BUTHS TEXHOJIOTHHU NMPSIMOH 3amucH. [Ipsimast 3ammch ¢

WCTIONIb30BaHUEM YepHMIL. [IpsiMast 3ammmch METOIOM JIa3epHOTO MEpeHoca.
[Mpsimast 3anMch TepMUYECKUM HanbuleHHEM. [Ipsmast 3ammch MOTOKOM
yactun. [IpsMoe ocasknenne u3 xuakoi ¢asel. I[TyakoBbie METOIBI
KOPPEKTHPOBKH JUIS aIUTHBHBIX CyOTPaKTHBHBIX OAXOAO0B IIPIMON
3anucu. [ mépuaHbie TeXHOIOTHH. VcTionp30BaHNE METOIOB MPSIMOI
3aIKCH.

Tema 3.5. Iporeccer HanpaBienHoro | IIporeccsl HampaBieHHOTO 3HEproBriiaaa. Directed energy deposition
sHeproBiiaja. Directed Ob1ee onucaHue Mporiecca HallpaBIeHHOTo YHeproBkiIaga. [lomaua
energy deposition marepuana. CHCTEMbI HAPABICHHOTO YHeproBkiaana. [lapamerpsr

npouecca. TUnM4HbIe MaTepuaisl 1 MUKPOCTPYKTypa. B3auMocssi3b
00paboTKH, CTPYKTYpHI U CBOUCTB. [IpenmymiectBa u Hepoctatku DED.

Tema 3.6 OcobeHHocTi Oco06eHHOCTH TPUMEHEHHS A INTUBHBIX TEXHOJIOTHH B Pa3IHYHBIX
MPUMEHCHUA aIAUTUBHBIX OoTpaciiax
TEXHOJIOTHH B pa3IMuHbIX | XapaKTepHCTHKa PbIHKA. MeTOIbl KOHTPOJIS KaYeCTBA B aJINTHBHBIX
0TpacsX TEXHOJIOTHSIX.

Pazgen 4. | Oco0eHHOCTH NPUMEHEHHUS aJAUTHBHBIX TEXHOJOTHI B Pa3JIMYHBIX 0TPACIAX

Tema 4.1 TOUYHOCTB U Ka4eCTBO TO4YHOCTH U Ka4eCTBO NOBEPXHOCTHU IIPU BbIPAUTUBAHUU U3/IEIUI.
TMMOBEPXHOCTHU ITPHU qDaKTOpBI, BJIMAIOMINE HA TOYHOCTH U KAYECTBO IMOBEPXHOCTH.
BBIpAIIMBAHUY U3JENUil

Tema 4.2 CriocoOs1 co3manmst CriocoOb1 cozmanus udposoit 3D-monenn
mudpooit 3D-moxenun Paznnunbie MeTOABI co3aanusa 3D-Monenu. AQAUTHBHBIC TEXHOJIOTHH K

OpIcTpoe npoToTHUNUpOBaHuE. [10ATOTOBKA HIIEKTPOHHON MOJIENH U3AEIHI
K BIpamuBaHuio. [1oaroroBka ormopHo# CTpyKTYpHI (TIOIEPIKKH).
Co3znaHue TpexMEepHOH MOJIENH 10 uepTexy AeTanu;3D moaenupoBaHue B
Kowmmnac 3D; ITocrpoenue coopok B Komnac 3D; [Ipoektuposanue
mureinbX popm B Komnac 3D [Ipakriueckue 3agauun 3D moaennpoBaHus
B Kommac 3D. Coznanue TpexXxMepHBIX Moieneit

Tema 4.3 Meronsr 3D - Mertonbt 3D -ckaHUpOBaHUS.

CKaHUPOBaHUA KoHnrtakTHBIE CKaHCPHbI. beckoHTaKTHBIC aKTUBHBIC CKaHCPbI. Onruyeckue

ckaHepbl. beckOHTaKTHBIE TaCCUBHBIE CKaHEpHI. M3yueHue ycTpoiicTsa,
npuHIANa padbotel 3D ckaHepoB: MOATOTOBKA CKaHepa, KaTuOpOBKa
MPOBEpKa Ha TOYHOCTB; MMOATOTOBKA JETAIH K CKAHUPOBAHUIO;
BBITIOJTHEHHE PaOOTHI TT0 OIU(POBKE M3AeIHs; 00paboTKa pe3yIbTaToB
CKaHUPOBAHWS; CITUBKA CKAHOB ¥ CO3/IaHue Stl Momenn; uctpasieHne u
Jopab0TKa OTCKaHUPOBAHHKIX Mojielneil. HaznaueHue u mpoBepka
CTpaTeruyl CKAHUPOBAHMUS JJIS CIIOCB.
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Tema 4.4 IIporpammuOe [TporpammHOE 0becniedeHHE, HCIONB3YEMOE B aJANTHBHBIX TEXHOJIOTHAX.
obecrieueHue,
UCTIONIB3YEMOe B
AJIJTMTUBHBIX TEXHOJIOTHSIX

Tema 4.5 Martepuanst ans 3D- Marepuans! s 3D-nedatu
nevyaru Kitaccudukanms KOHCTpYKIIMOHHBIX U CHIPHEBBIX MAaTEPHAIIOB,

MPUMEHSIEMBIX B aJAUTUBHOM IIPOU3BOJCTBE. MaTepuansl is
AJJTMTUBHBIX MAIUH JJIs1 U3TOTOBJICHUS JIeTajel u3 Metaa. Obnactu
MIPUMEHEHHUs TIOPOIIKOBBIX MaTepranoB. MeToabl MOTyueHUs
METANTHIECKUX TIOPOIIKOB, TEXHOJIOTHS MOIY4YEHHS 3aT0OTOBOK H3
KOHCTPYKIMOHHBIX M CIIEIHATBHBIX CIJIABOB PACIIbIICHUEM
(aromm3anueit) meTamia. MamuHB ¥ 000pyAOBaHUE IJIs1 BBIPAIIMBAHUS
MeTaJunaeckux m3aenuit. [IpuHnmn neiicTBrs 1 0COOCHHOCTH
SKCITyaTaluy 000pyJOBaHMS IS U3TOTOBIICHUS N3N METOZIOM
MOCIIOWHOTO CHHTE3a U MPSIMOTO HaHeceHust Metaia. Binder jetting
TexHojoruu. Vcnosp30BaHue aIuTUBHBIX TEXHOIOTUM B TUTCHHOM
MIPOU3BOJICTBE.

Tema 4.6 Bribop TexHonoruu s BbI60p TexHOIOr MM I KOHKPETHOTO n3zenus. [IpuHiune! BeIoopa
KOHKPETHOTO M3/eTIHs MaTepHaJioB U OTJIAAKH TeXHOJIOTuU 3D-1eyaTt KOHKPETHOTO U3JIeIH.

Koneuno-anemenTHoe MonenupoBanue. [IpoektupoBanue netanei ams
aJTUTUBHBIX TexHoJorui. Tomosornyeckas oNnTUMHU3ALUS

Pazgen S. | CmexxHbIe mponecchl

Tema 5.1 [TocToOpaboTka [MocToOpaboTka. Bumsl TepMOMEXaHHYECKOH U ANEKTPOXHUMHUYECKOM

00paboTOK M3eNHi IS 0BEUPHOI oTpaciy. OLeHKa U yCTpaHEHHe
BHYTPEHHUX HaIPsDKEHUU. ['opsiuee N30CTaTUYECKOE IPECCOBAHMUE.
I'ubpuiHbIE TEXHOJIOTHH.

Tema 5.2 ITpo6nemst [TpoGnemb! TpermnHOOOpa30BaHUsI P BBIPALIMBAHUN H3JICIHH.

Tema 5.3 CyOTpaKkTuBHBIC CyOTpaKTUBHBIC TEXHOJIOTHHU aIITATHBHOTO IIPOU3BOJCTBA. bricTpas
TEXHOJIOTHH aAUTHBHOTO | MHCTpyMeHTOBKa. OCHOBBI 0OPAaTHOTO MPOESKTUPOBAHUS U
MIPOM3BOJICTBA KoHCTpyupoBaHHus. [IporpamMmmHoe obecnieuenue. PactipocTpaHneHHbIE

TEXHOJIOTHH CyOTpaKTUBHOI'O MPOM3BOACTBA. TexHOIOrHN
CyOTpaKTUBHOTO IIPOU3BOCTBA B OTPACIIAX MPOU3BOCTBA.
PacnipoctpaHeHHbIe CyOTpaKTUBHBIC IIPOIIECCHI: (hpe3epHas 00paboTKa;
00paboTka pe3aHueM, TOKapHas 00padOoTKa; JIa3epHast Pe3Ka;
ruIpoadpa3uBHAs pe3Ka; CBEpPIICHHE; SIEKTPOIPO3HOHHA 00pabdoTKa;
mmgosanue. O6opynosanue. [IporpaMmmuoe obecrieyeHue.

Tema 5.4 OCHOBBI T€HEPATUBHOTO OCHOBHI T€HEPATUBHOTO AH3aifHa. [IpoekTHpOBaHHE C YUeTOM TpeOOBaHHN
JM3aiiHa MPOM3BOJICTBA M COOPKHU. YHUKAIbHBIE BO3MOXKHOCTH aIINTHBHOTO

MPOM3BOJICTBA (CIIOKHBIE (POPMBI, HEPAPXUsL, MATECPHAIIBI, & TAKXKE
(hyHKIIMOHAIBHAS CII0KHOCTD). [IpuHIMIBI 1 enu 6a30BOT0
MPOEKTUPOBAHMS ISl AAJUTUBHOTO PON3BOJICTBA. VcciienoBanue
cB000 B! ipoekTupoBanus. Muctpymentsr CAIIP mis anautuBHOTO U
CyOTpPaKTUBHOTO MPOM3BOACTBA. METO b CHHTE3A.

Tema 5.5 BosmoxHocTH 115 BosmoxxnocTH 1 6u3Heca u OyyIiee aaIuTHBHOTO U CyOTPaKTHBHOTO
OusHeca u Oyayiee MIPOM3BOJICTB B IOBEJMPHOM OTpACIH.

AJTUTHBHOTO U
CyOTpPaKTUBHOTO
MIPOM3BOJICTB B
IOBEJIMPHOM OTPacCIIH.

Tema 5.6 IIpeumymiectBa cucrem [IpeumymiecTBa cucteM aJIUTUBHOTO NMPOU3BO/IcTBa Bo3MoxkHOCTH 17151
aJTUTHBHOTO 6m3Heca u OyyIiee aiJUTHBHOTO U CyOTPaKTHBHOTO MIPOU3BOJICTB B
MPOU3BOJICTBA I0BeJIMPHOH oTpacin. Hosble Buabl npoaykuun. Hosble THITEI

opranuzanuii. HoBeie Tumel 3ansroctu. Lugpposoe
HpeANpUHUMATENbCTBO. VIHTEeKTyanpHas coocTBeHHOCTh. [IpopriBHas
MHHOBaIW. J[BikeHne HOBaTOpPOB. MeTo/ 16! BEIOOpa AJIs N3EIH.
IInanupoBaHue ¥ KOHTPOJb POU3BOACTBA

3.4.  Opranuzanus caMOCTOATEIbHOM paboThI 00YyUaIOIINXCS

CamocTosTenbHass paboTa CTylaeHTa —
HampaBlieHHas  Ha

pa3BuUTHE

oOsi3aTenbHAs 4acTh 00pa30BaTENLHOTO IpoIlecca,
T'OTOBHOCTHU K HpO(l)CCCI/IOHaHLHOMy )41 JIMYHOCTHOMY
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caMo00pa30BaHUIO, Ha IPOEKTUPOBAaHHE JajbHEHIIEro o0pa3oBaTeIbHOIO Mapuipyra u
npodeCcCHOHATBLHON Kapbephl.

CamocrosrenbHas pabora 00ydaroMXCs IO AUCHUIUIMHE OPraHHW30BaHAa KaK COBOKYITHOCTb
AyJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHH M paboT, 00eCHeuMBaIOMIMX YCHEIIHOE OCBOCHHE
JUCLUIUIAHBI.

AyIuTOpHAs caMOCTOATENbHAsE padoTa 00yJaroImuXcs M0 JTUCHUIIMHE BBITIOIHIETCS Ha Y4eOHBIX
3aHATHAX 0] PYKOBOJCTBOM IIPEINOJABATENd U II0 €ro 3aJaHui0. AyIUTOPHAs CaMOCTOSTENIbHAs
pabora oOyyarommxcsi BXOAUT B oOmMHA 00BEM BpPEMEHM, OTBEJCHHOTO Yy4eOHBIM IUIAHOM Ha
ayJUTOPHYIO padoTy, U PErJIAMEHTUPYETCs pacliucaHueM y4eOHBIX 3aHITUH.

BueaynutopHass camocrosiTelbHas paboTa oOyyaromuxcss — IUIaHUpyeMas ydeOHas, HaydHO-
UCClIeIoBaTeNbCKasl, IMpakTUyeckass paboTra oOydaroIluxcs, BBIIIOJHSAEMAas BO BHEAyIUTOPHOE
BpeMs 10 33aJaHUI0 M TIPA METOAMYECKOM pPYKOBOJCTBE INpenojaBareisi, HO 0e3 ero
HEMOCPEJCTBEHHOIO YYacTHsl, PACHUCAHNUEM YYeOHBIX 3aHATUI HE perjaMeHTUpyeTcs.

Bunel u copepkaHue 3anaHui Ui BHEAyIUTOPHOM CaMOCTOSATENbHOW pPabOTBI MOTYT HMETh
BapUaTUBHBIH M AupdepeHInpoBaHHBI XapakTep, YYHUTHIBATh OCOOCHHOCTH HAalpaBJICHUS
MOJTOTOBKU U JJAHHOM y4eOHOM TMCUUIUIMHBI, a TAKKE UHIMBUyaJIbHbIE OCOOEHHOCTH CTY/IECHTA.
BhueaynuropHas camocrosiTenbHast paboTa o0ydaromuxcs BKIOYAET B ceOsl:

— MIOJIFOTOBKY K JIEKIUSM M IPAKTUYECKUM 3aHATHUSM, 3a4€Ty C OLICHKOM, IK3aMEHY;

- M3YYCHHE YUCOHBIX TTOCOOUI;

- U3yuyeHHe pa3fiesioB/TeM, HE BBIHOCHUMBIX Ha JIEKUMHM M TPaKTHUYECKUE 3aHITUA
CaMOCTOSITEIILHO;

— IIPOBE/ICHUE UCCIIE0BATENIBCKUX padoT;

- U3Y4EHHE TEOPETUYECKOr0 U MPAKTUYECKOro MaTepuaiga 10 PEKOMEHJI0OBaHHBIM
UCTOYHUKAM;

- BBITIOJTHEHUE IOMAILIHUX 3a/laHul;

- BBITNIOJTHEHUE UHIUBUAYaIbHBIX 3a/1aHNN;

- MIOATOTOBKA K IPOMEKYTOYHOM aTTECTALMU B TEUEHUE CEMECTPA;

- CO3/IaHME NPE3EHTALNN N0 U3y4aeMbIM TEMaM U Jp.

CamocrosrenbHas paboTa o0yyaromuxcs ¢ yyacTHeM IpernojaBareis B GopMe MHOM KOHTAaKTHOU
paboThl MpenycMaTpuBaeT TPYIIOBYI0 U (WIM) MHIMBUIYalIbHYIO paboTy ¢ 00y4aromuMuCs U
BKIIIOUAET B ceOsi:

- MPOBEJCHUE  WHAUBUAYAJbHBIX M  TPYNNOBBIX  KOHCYJIbTAlMH 1O  OTAEIbHBIM
TeMam/pasjiesiaM TUCIUTIIUHBI;

- MIPOBE/ICHUE KOHCYIbTALUI Tepel 3a4€TOM C OLEHKOM MO0 HE0OX0IMMOCTH;

- KOHCYJIbTAIlMM IO OpraHU3allud CaMOCTOSITEIbHOIO M3YYEHHUS OTIENbHBIX pa3ieioB/TEM,
0a30BbIX MOHATHH Y4YeOHBIX AUCHUIUIMH MPO(UIBHOTO/POJICTBEHHOrO OakanaBpuara, KOTOpBIE
dbopmuposanu OIIK u I1K, B niensx oGecredeHus: MpeeMCTBEHHOCTH 00pa30BaHMS.

HepequL paS,He.HOB/TeM/, IMOJIHOCTBIO WJIM YaCTUYHO OTHCCCHHBIX Ha CAMOCTOATCIBHOC N3YUCHUEC C
MOCJICAYIOIIUM KOHTPOJICM:

Buawbi u gopmbi
HaunmenoBanue pa3aeiia A (bhop )
KOHTPOJbHBIX =
/TeMbl AUCHHUILINHBI, . N Q
3aganus 1Jis1 CAMOCTOATEILHOM MepOonpUsITUl ]
Ne BBIHOCHMMbIE HA =
padoThI (YYMTBIBAIOTCS NIPU =
CaMOCTOAITEJIbHOE S
MPOBEAEHUH TEKYIIEro =
H3ydyeHHe >
KOHTPOJISA) S
= =
Paznen 1. BBeneHne B aIUTUBHbIE TEXHOJIOT UM
Tema 1.1 Hcropuueckue npeanocsiiku | McTtopuyeckue npeanochuiku DopMBI TEKYIIETO 8
TTOSIBIICHUSI QTN THBHBIX TOSIBIICHUS A TUTHBHBIX KOHTPOJIS 110 pa3feiy:
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TexHoyorui. TepmMuHoIOTHs.
OOb1ee mpeacTaBiIeHUE
mpolecca aJIuTUBHOTO
MIPOU3BOJICTBA.

TEXHOJIOTUH, TEPMUHOJIOTHSI
Hcroprueckne 3Tarsl pa3BUTHSA
AIJTUTUBHBIX TEXHOJIOTHH.
OCHOBBI TEXHOJIOTUH
AJIJTATUBHOTO IIPOU3BOJICTBA.
BBezneHnue u onucanue OCHOBHBIX
npuHnumnos. Obmiee
Npe/ICTaBICHUE MpoLecca
aJJUTUBHOTO IIPON3BOJICTBA.
Paznuane Mexay agAnTHBHBIM
TIPOM3BOJICTBOM B 00pabOTKOI Ha
crankax ¢ YITY. IToaxoasl

1 (pOBOTO MPOSKTUPOBAHHUS U
npousBoJcTBa. [pyrue
POACTBECHHBIC TEXHOJIOTHH.
MexnynapoagHoe
pacnpocTpaHeHHe aJluTHBHOTO
mpou3BoAcTBa. [lepcrnekTuBbl
aIIUTUBHOI'O IIPOU3BOJICTBA.
Tpaucdopmanus ObICTPOTO
MPOTOTUIMPOBAHUS B IPSIMOE

1 ()pOBOE IPOU3BOACTBO.

Tema 1.2

OCHOBHBIE TEPMUHBI,
KIacCU(pUKAIMS U IPUHINIIBI
ycTpoicTB ans 3D-nevaru.

OCHOBHBIC TCPMUHEI,
KIaccu(UKAIs U TPUHIHAITEL
ycTpoiictB 1 3D-nedaru.
Oranel 3D-nieuaTu.
[IpeumymiecTBa 1 HEAOCTATKH
aJTUTUBHBIX TEXHOJIOTHH 11O
CPaBHEHHIO C TPAAUIIMOHHBIMU —
CyOTpaKTUBHBIMH.
XapakTepuCTUKA PhIHKA
AJTUTUBHBIX TEXHOJIOTHH.
[lepcniekTuBEI

MPUMEHCHHUS U 3a]Ia9H KPHBOI
lapTHEepa s aIUTUBHBIX
TexHojoruil. Passutue
TEXHOJIOTHH aJTUTHBHOTO
KOMIIBIOTEPHOTO MOJICITHPOBAHUS
U TIPOEKTUPOBAHMUSL.

CHCTEeMBI ¢ UCTIONIB30BaHIEM
MeTa/UTOB. [ MOPUIHBIC CHCTEMBI.

Tema 1.3

Knaccudukaiius MeTo 108
QJUIMTHBHBIX TEXHOJIOTH

Krnaccudukanus meTo0B
aJ/TUTUBHBIX TEXHOJIOTHA
Knaccudukanus no Mmerony
hopmupoBaHUS CIIOSI, IO METOAY
(huKcaIyH CIost, o THITY
MaTepHasoB, MO KIIIOUEBOH
texHojoruu. [Ipumepst
npumeHenuns. Kiaccudukanms
MOPOIIKOB U APYTUX MaTepUAIIOB.
TexHonornyeckrue napaMmeTpbl
MIPOLIECCOB AITUTHBHOTO
npousBojcTBa Ousnueckue
OCHOBBI ¥ TEXHOJIOTHUECKHE
MPOIIECCHI TPEXMEPHOM MEYaTH.
CuHTe3 Ha TIOJIJIOKKE U TPSIMOe
HaHEeCeHHe MeTaJlla, KaK J1Ba
OCHOBHBIX MpuHLHMMNA 3D-neyaTu.
CoBpeMeHHbIE TPOMBIILIEHHbIE
aJIUTUBHbIE TEXHOJIOTUU:
CEJICKTUBHOE JIa3epHOE

— YcrHbiit onpoc;
— 3ammra
71ab0paTOPHBIX
TBOPYECKHX U
HCCIIeIOBATEIBCKHX
paboT 1o 3a7aHuAM
npenoaaBatesst (O4HO U
B (hopMe Mpe3eHTAIMH)
- Ped
epar




13

CIIaBJICHHE, CEJIEKTHBHOE
3NIEKTPOHHO-TTYYeBOEC
CIIaBJICHUE, CTPYHHOE
HAaHECEHUE CBS3YIOLIEro U
npsiMas neyats. Gusnyeckne
OCHOBBI CEJIEKTUBHOT'O JIa3€PHOTO
cnekanus (CJIC)

Paznen 2.

Hpoueccm AJAUTUBHOI0 MPOU3BO/ICTBA

Tema 2.1

IlocnenoBaTenbHOCTD
mnmponecca afAuTUBHOTO
IpoOU3BOACTBA.

[TocnenoBarenbHOCTH MpoLiEcca
AJIJTATUBHOTO TIPOU3BOJICTBA.
Bocemb 3TanoB aninTHBHOTO
MPOU3BOJCTBA: 1)
Konnenryanusanus usaenus u
€ro MPOECKTUPOBAHKE B CPETIC
CAIIP; 2) IIpeobpazoBanue
nmauaeix CAIIP B STL/AMF
dopmartsr; 3) [lepemada
STL/AMF ¢aiioB Ha MaIIHHBI
aJITATUBHOTO MPOU3BOJICTBA U UX
00pabotka; 4) Hactpoiika
MamuHsl; 5) [TocTpoenue
n3/1enusi;

6) N3BneueHne u 04nuCTKa
uznenus; 7) [locrobpaboTtka
uzgenus; 8) [IpuMeneHme.
Paznuuus TexHosoruit
aJJITATUBHOTO IIPON3BOJICTBA.
CucteMsl ¢ UCIIOIb30BaHHEM
METaIIOB.

Texanyeckoe 00CITyKUBaHHUE
obopymnoBanus. Bonpocsl
00paboTKU U XpaHEHHS
MaTepuasoB.

[TpoekTupoBaHue aJINTUBHOIO
MPOM3BOJICTBA.

Tema 2.2

Obnactu npUMEHEHHsI, He
BKJIFOUAIOII[ME TPAIUIIMOHHOE
MOJICITUPOBAHHUE B Cpeie
CAIIP

Ob6nacTv IpUMEHEHUs, HE
BKJTIOYAIOIIHE TPATUIINOHHOE
MoaenupoBanue B cpene CAIIP.
ITpouecc porononnmepusanuy B
BaHHE. Marepuans! uis
(oTomonMmMepu3auy B BaHHE.
CKOpPOCTb peaknuu.
doromonuMepHu3anys B BaHHE C
JIa3epHBIM CKaHUPOBAaHUEM.
MopgenupoBaHue npouecca
(hotononmmmepnzanuu. BekropHoe
CKaHUPOBAHNE.
MuxkpodoTromnonumMepr3amus B
BaHHE C BEKTOPHBIM
CKaHMpoBaHUEM. TeXHOIOTuH U
MPOLECCHl MPOEKIIMOHHOM
(oTononumMepu3ann B BaHHE C
UCTIOJIb30BaHUEM MACOK.
JByxdoroHHas
(hoTononMMepr3anus B BaHHE.
[IpenmymiecTBa U HEJOCTATKH
npouecca.

Tema 2.3

IInaBneHue MOpouKoB B
chopmupoBaHHOM CITO€.

[InaBneHue nMopoKkoBs B
c(hopMHPOBAHHOM CJIOE.
Marepuansl: moJuMepHI,
METaJUTBl ¥ KepaMHKa.

DOpMBI TEKYLIETO
KOHTPOJIS 10 pazeny:

- YceTHbll 01poc;
- 3amura
mabopaTOPHBIX
TBOPYECKHX U
HCCIIE0BATEIbCKUX
paboT 1o 3agaHusIM
npenoaaBaTens (O4HO U
B (hopMe Tpe3eHTAIIH)
- Ped

epar
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MexaHu3MBbl CIIEKaHUSA
nopo1koB. [Tapamerpsl
TEXHOJIOTHUECKOT0 Mpoliecca U
MojenupoBanue. Pabora ¢
nopoukamu. BapuaHTsl
npoueccos PBF IIpeumymiectsa u
HEIOCTaTKU MpoLecca.

Paspen 3.

IIpoueccrl aIINTHBHOrO NPOoU3BoAcTBA He B cpeae CAITP

Tema 3.1.

DKCTPY3UOHHBIE CUCTEMBI

OKCTPY3UOHHBIE CHCTEMBI.
OCHOBHBIE IPHHITUIIBI
MOCTPOCHUS U TPAEKTOPUU
nemxenus. FDM mpouecc,
pa3paboTaHHBIN KOMIIaHUEH
Stratasys. MaTepuasl.
Orpannuenust FDM.
buoskcerpysus. Jlpyrue cucTeMsl.

Tema 3.2.

Pacneinenne marepuana
METOJIOM CTPYHHOH neyaTu

Pacnbienne mateprana METOA0M
CTpYHHOM MevarH.

Pa3BuTHe mevaTu Kak mporecca
aJTUTUBHOTO NIPOU3BO/ICTBA.
Marepuasis! 171 paclblIeHUS
METOJIOM CTPYHHOI neuatu
(monumepsl, KepaMHKa, METaIbI
u 11p.). OcHOBBI 00pabOTKH
Marepuanos. MoneiaupoBaHue
IpoLecca pacIbUICHHS
marepuanoB. O60pynoBaHHE AT
pacIbUIeHUS MaTepHaoB.
Pacnbuienune cBsi3yromero Juis
CcTpyHHOMI nevyatu. Matepuansl.
Bapwuantsr nponecca.
O6opynoBaHue sl paCIbIICHUS
ceszytouero. [Ipenmymiectsa u
HEIOCTaTKHU Mpolecca.

Tema 3.3

IIpouecchl 1TaMUHUPOBAHUS
JIUCTOBBIX (CIIOMCTHIX)
MaTepuaioB

IIpoueccel TaMUHUPOBaHMS
JINCTOBBIX (CIIOUCTHIX)
Marepuanos. MaTtepuaisl.
OcHOBBI 00pa0OTKH MaTEPHAJIOB.
YbTpa3ByKoBO€ aIIUTUBHOE
TIPOM3BOJICTBO.

Tema 3.4.

TexHon0ruu NpsIMOH 3anucu

TexHONoruu NpsIMON 3amucu.
HcTopus pa3BUTUS TEXHOJIOTUU
npsamMoii 3anucu. Ipsimas 3anuce c
UCTIONIb30BaHUEM YEPHUIL.
IIpsiMast 3anck METOAOM
nasepHoro nepeHoca. [Ipsmas
3aM1Ch TEPMUIECKUM
HanbuteHHeM. [Ipsmas 3anmcek
notokoM vactuil. [Ipsmoe
OCaXJICHUE U3 KHUIKOH (hazbl.
IlyukoBble METOBI
KOPPEKTUPOBKH IS & TUTHBHBIX
CyOTpaKTHUBHBIX IT0JIX0JIOB
npsiMoit 3anucu. ['uOpuHbIe
TexHosoruu. Mcnons3oBanue
METOJOB NPsMON 3aIHCH.

Tema 3.5.

Hpoueccm HanpaBJICHHOT'O
sHeproBkiana. Directed
energy deposition

[Tpouecchl HarpaBIEHHOTO
sHeproekiana. Directed energy
deposition

OO01ee onucanue npouecca
HaIpaBJICHHOT'O YHEProBKIaza.

DOpMBI TEKYLIETO
KOHTPOJIS 10 pazeny:

- YceTHbll 01poc;
- 3amura
mabopaTOPHBIX
TBOPYECKHX U
HCCIIE0BATEIbCKUX
paboT 1o 3agaHusIM
npenoaaBaTens (O4HO U
B (hopMe Mpe3eHTAINH)
- Ped

epar

10

10

10
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[Tomaua marepuana. Cuctemsl
HaIpaBJICHHOT'O SHEPTrOBKJIAAA.
[Tapametps! npouecca. TunuyHbie
MaTepHaibl U MUKPOCTPYKTYpa.
B3anmocssi3p 00paboTky,
CTPYKTYpBI I CBOHCTB.
[IpenmyiecTBa U HEAOCTATKU
DED.

Tema 3.6

OcoOeHHOCTH ITPUMEHEHHS
aqIUTHBHBIX TEXHOJIOTHI B
Pa3IUYHBIX OTPACIIAX

OcoOeHHOCTH MTPUMEHEHHUS

A IUTUBHBIX TEXHOJIOTHH B
Pas3IUYHBIX OTPACIIX
XapakrepucTuka pelHKa. MeToabl
KOHTPOJISI Ka4eCTBA B
AJJUTHBHBIX TEXHOJIOTHIX.

10

Paznen 4.

Oco0eHHOCTH NPUMEHEHUs a/]

JUTHBHBIX TEXHOJIOTHIi B PA3/IMYHBIX OTPaCJaAX

Tema 4.1

TOYHOCTH ¥ Ka4eCTBO
MTOBEPXHOCTH TIPH
BEIpAIIBAHUY U3CITUI

TOYHOCTH M KaYECTBO
MTOBEPXHOCTH TIPH BEIPAIIIMBAHUT
H3JICITHH.

®DaxTOPEI, BIUSIONINE HA
TOYHOCTH U KaUeCTBO
MTOBEPXHOCTH.

Tema 4.2

Cnoco0bI co3nanus TUpoBoii
3D-monenu

Crioco0bI co3nanust uppoBoit
3D-monenun

Paznuynbie MeTOBI CO31aHUs
3D-moaenu. AQTUTHBHEIC
TEXHOJIOTHH U OBICTpOE
npororunuposanue. Iloaroroska
3JIEKTPOHHOM MOJENH U3AETUH K
BEIpamuBaHuio. [lonroroska
OTIOPHOW CTPYKTYPHI
(momnepxku). Co3manue
TPEXMEPHOU MOJIEIH IO YePTEKY
neranu;3D MoaenupoBaHue B
Kowmmnac 3D; [Toctpoenue cO60pok
B Kommnac 3D; IlpoexktupoBanue
nuteitHbIX hopMm B Kommnac 3D
ITpaxTuueckue 3amgaun 3D
MozenupoBanug B Kommac 3D.
Co3aHne TpeXMEPHBIX MOJIeTIeH

Tema 4.3

Mertoas! 3D -ckaHUpOBaHUS

Metonast 3D -ckaHMpOBaHMSI.
KoHTakTHBIE CKaHEePHI.
beckoHTaKTHBIE aKTHBHBIE
ckaHepbl. OnTHYECKHE CKaHEPHI.
beckoHTaKTHBIE TaCCUBHBIE
ckaHepsl. 3yyeHne ycTpoicTBa,
npuHOUna padbotsl 3D ckanepos:
MOJITOTOBKA CKaHepa, KaJimOpoBKa
1 TIPOBEPKA Ha TOYHOCTB;
MOJTOTOBKA JICTAIN K
CKaHHPOBAHMIO; BHIITOTHEHNE
paboThI 1O OIUGPOBKE U3AEITUS;
00paboTka pe3yabTaToB
CKaHMPOBAHUSI; CIINBKa CKaHOB U
coznanue stl Mmogenu;
UCIIpaBJIeHUE U JOpadOTKa
OTCKaHHWPOBAHHBIX MOJEICH.
Haznauenue u nposepka
CTpaTeru CKaHUPOBAHUS JUIsl
CJIOEB.

Tema 4.4

[IporpammHOe oOecrieucHue,
HCITIONIB3YEMOE B 8JITATHBHBIX

[TporpammHoOe obecnieuenue,
HCIIOJIb3yEMOC B aTHTHBHBIX

DopMBI TEKYLIETO
KOHTPOJIS TIO Pa3ieny:

— YeTHbll onpoc;
- 3amura
71ab0paTOPHBIX
TBOPYECKHX U
HCCIIeJ0BATEIbCKUX
paboT 1o 3a7aHugM
mpernoaBaTesns (04HO U
B (hopMe Mpe3eHTAINH)
- Ped
epar
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TCXHOJIOTHUAX

TCXHOJIOTHAX.

Tema 4.5

Marepuanst 1ia 3D-neuat

Martepuanst ains 3D-niegatn
Knaccngpukarms
KOHCTPYKIIMOHHBIX U CHIPHEBBIX
MaTepHUaJIOB, IPUMCHSIEMBIX B
aJTATHBHOM MPOU3BOJICTRBE.
Marepwuaibl sl aIIATHBHBIX
MAaIIKH IS K3TOTOBJICHHS
neraneit u3 Mmeraiia. O6mactu
MPUMEHECHHUS TOPOIIKOBBIX
MaTepHajoB. MeToIbI MOTYICHHUS
METaJUIMIECKUX ITOPOIIKOB,
TEXHOJIOTHS TTOITyYSHHUS
3ar0TOBOK U3 KOHCTPYKIIMOHHBIX
U CIIENMAJILHBIX CINIABOB
pacmbUieHHeM (aTOMH3anueit)
MeTalia. MalimHbel 1
0o0opynoBaHue AJIs BIpAIIMBaHU
METAJNIMYCCKUX U3ICTUMA.
[IpuHuun nerctBus u
0COOCHHOCTH DKCILTyaTaluu
000pyIOBaHUS ISt U3TOTOBIICHUS
HU3EJINI METOLOM ITOCIIOMHOTO
CHHTE3a U MPSIMOTO HAHECCHUS
MmeTaiuia. Binder jetting
TexHoJioruu. Mcnonp3oBanue
aINTUBHBIX TEXHOJIOTHHA B
JIMTCTHOM IIPOU3BOJICTBE.

Tema 4.6

Br1bop TexHOMOTHA IS
KOHKPETHOTO W3JIEIHsI

Br16op TexHONMOTHA IS
KOHKPETHOTO U3JIEIHSI.
ITpuniumne! BeIOOpa MaTepHaIoB
M OTJIAAKHU TeXHOouoruu 3D-
MeYaTh KOHKPETHOTO U3/IENHS.
Koneuno-snemeHTHOE
MOJIETUPOBAHUE.
[IpoexrupoBanue netaneu ans
aJINTUBHBIX TEXHOJIOTHI.
Tomosoruyeckast ONTUMHU3ALHS

Paspnen 5.

CMexHbIe NpoLecchl

Tema 5.1

[ocrobpaboTka

[MocrobpadoTka. Bumsr
TEPMOMEXaHUIECKOU U
JNEKTPOXUMHUUECKOH 00paboToK
u3Jenuil 11 I0BEIUPHON
orpacyu. OueHka U ycTpaHeHHe
BHYTPEHHHUX HaIPSOKEHHUH.
I'opsiuee nzocratnueckoe
npeccoBanue. [ nOpuanbIe
TCXHOJIOTHH.

Tema 5.2

ITpobaembl

[TpoGneMs! TpermmHO0Opa30BaAHHMS
IIPY BBIPALMBAHUU U3EIINN.

Tema 5.3

CyOTpakTHBHBIE TEXHOJIOTHH
aJIMTUBHOTO MPOU3BOJICTBA

CyOTpakTUBHBIE TEXHOJIOTHH
aJIJIATUBHOTO TIPOU3BOJICTBA.
BeIcTpas HHCTPYMEHTOBKA.
OcHOBBI 00paTHOTO
MPOCKTHPOBAHUS H
KOHCTpyupoBanust. [IporpaMMmHoe
obecrieueHue.
PacnpocTpaneHHbIE TEXHOJIOTHU
CyOTpPaKTUBHOTO MPOU3BOJICTBA.
TexHosiorun cyOTpaKTHBHOTO
MIPOM3BOJICTBA B OTPACIIAX

DopMBI TEKYLIETO
KOHTPOJIS TTO Pasfeny:

- VYeTHslil onpoc;
- 3amura
71ab0paTOPHBIX
TBOPYECKHX U
HCCIIEAOBATEIBCKUX
paboT 1o 3aJaHUsIM
mpernoaBaTens (09HO U
B (hopme mpe3eHTarmm)
- Ped
epar

10




17

IIPOU3BOJICTBA.
Pacnpoctpanennsie
CyOTpaKTUBHBIE IPOLIECCHI:
(dhpesepHas 00padoTKa;
00paboTka pe3aHneM, ToKapHast
00paboTka; a3epHas pe3ka;
ruapoadbpasuBHAas pe3Ka;
CBEpJICHHE; SJIEKTPOIPO3UOHHAS
00paboTka; numdoBaHue.
Ob6opynoBanue. [IporpammHoe

obecrieueHue.
Tema 5.4 OCHOBBI TE€HEPAaTUBHOTO OCHOBBI TeHEPATUBHOTO AM3aiHA. 10
Iu3aiiHa [IpoexTupoBanue ¢ yueTom

TpeOOBaHMI IPON3BOICTBA H
cOOpKH. YHUKaJIBHbIC
BO3MOXHOCTHU aAJUTUBHOTI'O
MPOU3BOJICTBA (CII0XKHBIE (HYOPMBI,
uepapxusi, MaTepuabl, a TakxKe
(hyHKIIOHAJIBHAS CII0KHOCTB).
[MpuHnune! 1 e 6a30BOTO
MIPOEKTUPOBAHUS JUIs1
aJJITATUBHOTO IIPON3BOJICTBA.
HccnenoBanne cBoOOIbI
MPOEKTUPOBaHUS. IHCTPYMEHTHI
CAIIP gna agaiuTUBHOTO U
CyOTpPaKTHBHOTO MPOU3BOJICTBA.
Merto bl cHHTE3A.

Tema 5.5 BosMoxxaoctr s ousHeca | BosmoskHOCTH [T OM3HEca U 10
Oyayiee aJIuTUBHOTO U OymyIiee aIiqUTUBHOTO U
CyOTpaKTUBHOTO IIPOU3BOJICTB | CYOTPaKTHBHOTO MPOU3BOJICTB B
B IOBEJIMPHON OTpacCiIu. IOBEJIMPHOM OTPACIIH.

Tema 5.6 [IpenmymecTBa cucteM [IpeumytmecTBa cucteM 10
QITATUBHOTO MIPOU3BOICTBA aJTATHBHOTO ITPOU3BOJICTBA

BosmoskHOCTH 1151 OM3HEca U
Oynyiee aaTuTUBHOTO U
CyOTpaKTUBHOTO MIPOU3BOJCTB B
1oBeNMpHoi orpaciu. HoBbie
BUABI TPOAyKIKU. HOBBIE THITEI
opranusauuil. HoBeie Tumsl
3aHsToCcTH. Llndposoe
MPEIIPUHIMATEIBCTBO.
WuTenmrexryanpHas
coOcTtBeHHOCTH. [IpophIBHAS
WHHOBalus. JBmxeHue
HOBaTOPOB. MeTo b BEIOOpA [T
n3nenuil. [Tnanuposanue u
KOHTPOJIb MPOM3BOJICTBA

3.5. IIpumMeHeHHE IIEKTPOHHOTO O0YYCHHUS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA
Peanuzanus mporpamMmbl y4eOHON AMCUMIUIMHBI C MPUMEHEHHMEM OHIIEKTPOHHOTO OOy4YeHHsS U
JVICTaHIIMOHHBIX 00pa30BaTENBHBIX TEXHOJOTHIA PETIIAMEHTHPYETCS NEHCTBYIONIMMHA JIOKaThHBIMH
aKTaMM YHUBEPCHUTETA.

DJIeKTPOHHBIE 00pa30BaTENbHBIC TEXHOJOTUU OOECIIEYMBAIOT B COOTBETCTBHUH C IPOTPaMMOMN
JUCLUATUTMHBL:

- OPraHM3aLHIO CAMOCTOSTEIBHOW pPabOTHl OOydaromerocs, BKJIIOYas KOHTPOJb 3HAHUH
obyyaromerocs (TEKyIuid KOHTPOJIb U TPOMEKYTOUHYIO aTTECTAITUIO),

- METOAMYECKOE COIMPOBOXKICHHE W JOMOJHHUTEIbHYI0 HH()OPMALMOHHYIO TOAJICPKKY
AIIEKTPOHHOTO  OOyueHHsl  (JOMOJIHUTENbHBIE y4deOHble U HMH(OPMAIMOHHO-CIPAaBOYHBIC
MaTepHuabl).




18

Tekymas 1 NpoMEXyTOUHAs aTTECTAllMM MPOBOIATCS B COOTBETCTBUHU C rpaduxom y4deOHOTO
Ipolecca U pacliCaHuEM.
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4. PE3YJbTATbI ObYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLLEHKH YPOBHS COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA ONEHUBAHUSA

4.1. CooTHECEHHE IUIAHUPYEMBIX PE3YJbTaTOB 00YUYEHHUS C YPOBHIMH CHOPMHUPOBAHHOCTH KOMITCTCHITMH(H).
= =
g = S Iloxa3arenu ypoBHs cOpPMHPOBAHHOCTH
= 5 S =F = =
. ’E 52 = g2 YHHMBepPCaJIbHOM(-bIX) 001enpodeccHOHAJBHBIX npodeccHoHaIbLHOM
= E 2 E Z = E z KoMmeTeHuu(-ii) KOMIeTeHIHii KOMIIeTeHIIHH
g 2228 g5 TIK-3: WJI-T1K-3.1; WJI-TIK-3.3; WJI-TIK-3.5;
=25 e HITIK36
s B S8 & E " &5 IIK-4: NJI-1TK-4.3
gz i—g=E ze2=E : '
LB 2w =2 3 = 5= TK-5; UJI-TTK-5.4
= EE s 5 Z3c €255 TK-6: WJI-TIK-6.1
g2 = S=gZg Cosi
S 2 =888% o8&
BBICOKHI OTIMYHO/ OOy4aroHiics, Ha BEBICOKOM XYI0)KECTBCHHOM

3a4TeHO (OTIMYHO)/
3a4TCHO

YpOBHE:

— co3maeT 00pasImbl YKPAIIeHH TI0 aBTOPCKOMY
MIPOEKTY U3 Pa3IMIHBIX MAaTCPHAJIOB C
MPUMEHECHHEM TPATUIIOHHBIX U COBPEMEHHBIX
TEXHOJIOTHH

— COCTaBIISIET TEXHOJIOTUYECKYIO KapTy U3JENHs
€ IOJIPOOHBIM Pa3bSICHEHHEM KOHCTPYKIIUU
W3JIETIVsI, IPOIIeCCa €r0 U3TOTOBJICHUS,
IOCJIEI0BATEILHOCTH TEXHOJIOTHYECKUX
MIPOIIECCOB MPHU MU3TOTOBJICHUHU.

MHOBBIIIIEHHBIN

xopouio/
3a4TEeHO (XOpOIIo)/
3aUTEHO

OOGyuarouuiicst:

— co3aaet 00pasibl YKpalieHul mo
aBTOPCKOMY MPOEKTY U3 Pa3InuHbIX
MaTEepHUAJIOB C IPUMECHEHUECM TPATUIIHOHHBIX 1
COBPEMCHHBIX TEXHOJIOTHH

— COCTaBIISICT TEXHOJIOTHYCCKYIO KapTy
U3JICNUS ¢ TOJPOOHBIM Pa3bsICHCHHEM
KOHCTPYKIIUHU H3JICNIHs, IPOLECCa ero
M3rOTOBIICHHUS, [TOCIIEA0BATENLHOCTH
TEXHOJIOTMYECKUX MPOLECCCOB IPpHU
HU3TOTOBJICHHUH.

0a30BBII

YAOBIETBOPUTEIHHO/
3a4TEHO

OO0y4aronuiicss UCTIBITHIBAET CEPhE3HBIC
3aTpyJHEHUsI B:
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- CO3JJaHUH 00Pa3I0B YKPALIEHUH IO
aBTOPCKOMY MPOEKTY U3 Pa3InuHbIX
MaTepualioB C MPUMEHEHHEM TPAIULIUOHHBIX 1
COBPEMEHHBIX TEXHOJIOTHIA

- COCTaBJIEHHH TEXHOJIOTHYECKOH KapThl
U37eJHs C MOAPOOHBIM pa3bsICHEHUEM
KOHCTPYKILIMH U3JEIHs, IPOIIecca ero
M3TOTOBIICHHUS, [TOCIIEAOBATEIEHOCTH
TEXHOJIOTHYECKHX MIPOIECCOB MPH
W3TOTOBJICHUH.

HU3KHUH

HeynoBIeTBOpUTENbHO/ | OOydaromuiics:
HE 3a4TCHO

— JIEMOHCTpHpPYeT (hparMeHTapHbIC 3HAHHUS TEOPETUUECKOTO M MPAKTUIECKOT0 MAaTepHal, A0MyCKaeT
rpyObie OMIMOKH MTPU €r0 M3II0KESHUH Ha 3aHITHSAX M B XOJIE TPOMEKYTOUHOMN aTTECTAIUH;

—  HCIBITHIBACT CEPHE3HBIC 3aTPYAHCHHUS B MPUMEHECHHH TCOPETUUCCKUX MTOJOKCHHUN TIPH PEIICHUH
MPAaKTUYIECKUX XY/I0KECTBEHHBIX 3aj1a4 MPo(heCcCHOHATLHON HANPABICHHOCTH CTAHJAPTHOTO YPOBHS
CJIO)KHOCTH, HE BJIAZICET HEOOXOIMMBIMHU JJIsl 3TOTO HABBIKAMH M IPUEMAMH;

— HE CIOCOOCH MPOaHATM3UPOBATh IPUIUHHO-CIICICTBEHHBIC CBSI3H;

—  BBINOJHSIET TEMaTHUCCKHUE 3aJaHusl, 0€3 MPOSBICHUS TBOPUYCCKON HHUIIUATHBEI,

— OTBET OTPa)kaeT OTCYTCTBHE 3HAHHI HAa 0A30BOM YPOBHE TEOPETHYCCKOTO M MPAKTUUIESCKOTO MaTepualia B
o0BeMe, HeOOXOIMMOM JUTS JaTbHEHIIeH yIeOBl.

5. OIIEHOYHBIE CPEJICTBA JJI51 TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U MPOMEXXYTOYHOM ATTECTAIIMH,
BKJIIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYUHAIOLIINXCA

ITpu npoBeeHUH KOHTPOJIS CaMOCTOSITEIbHON pabOThl 00yJaroImuXcs, TEKYIEro KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu 1o y4eOHOM AUCIUIITUHE
MIpOBEpSIETCS] YPOBEHb COPMUPOBAHHOCTH Y OOyUaOIIUXCSl KOMIETEHIMN U 3allJIAaHUPOBAHHBIX PE3yJIbTaTOB OO0Y4YEHMs MO TUCHUIUIMHE (MOIYJIIO),

yKa3aHHbIX B pa3jiesie 2 HaCTOsIIEeH MPOrpaMMBl.

5.1.  ®opmbl TEKyLIEro KOHTPOJIS YCIEBAEMOCTH, IPUMEPHI TUIOBBIX 3a/IaHUN!

Ne

(I)OpM])I TEeKylIero KOHTpoJis

IIpumepbl TUIIOBBIX 3aJaAHUMH

1

3amuTa 1ab0paTOPHBIX TBOPUECKUX U
HCCIIEIOBATEIbCKUX paboT 1Mo 3aJaHUAM
npernoaasareis (09HO U B hopme
MIPE3CHTAINN);

YCTHBIH OIIPOC;

pedepar o pasneny/Teme

Ilepeyens TUNOBBIX 3aaHui Mo pazgenam 1-5:
1.
2.
3.
4.
MeTajuia.
5.
6.
7.

ITpunmume! pabots Texnosmoruu SLS (Selective Laser Sintering) nnm «cexeKTUBHOE JTa3epHOE CIIEKaHUE.
[Mpunanmme! padotel TexHomorun SLA (StereoLithography Apparatus) — mazepHast ctepeosarorpadus.
[Mpunmmet padotsr Texnomorun SLM (Selectiv Laser Melting) — cenekTuBHOE Ja3epHOE TUIaBICHHUE.
[Mpunanunel pabotel TexHoaorun DMLS — (Direct metal laser sintering) — npsiMoe nazepHoe criekanue

[MpuHimnel pabotsl TexHonornd EBM — (Electron Beam Melting) — anexTporHO-ITy4eBas 1iaBka
[Mpunimnel padots! TexHosoruu SPLS — (Solid Phase Laser Sintering) — tBepnodasHoe na3epHoe criekaHue
[Mpunimnel padotsl TexHonorud DMD — (Direct Metal Deposition) — npsiMmoe HaHeceHHe MeTaluia
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Ne DopMbI TEKYIIEr0 KOHTPOJIsI

c(hOPMHUPOBAHHOM CIIOCY

HEMOCPCACTBCHHO B MECTO IMTOCTPOCHUA»
UT. 1.

IIpuMepbl THNIOBBIX 33IaHUI
8. IMpusatmner paboTtst TexHoorun LENS — (Laser Engineered Net Shape) — iazepHoe moektipoBaHiie
ceT4aToi (HopMbl
9. [Mpunnunel pabotel TexHoaoruun DM — (Direct Manufacturing) — npsimoe npousBozcTBo.
10. [Mpunimnel padots! TexHomoruud MJS — (Multiphase Jet Solidification) - MmaorogasHoro oteepkaeHuUs
cTpyH
11. Kareropus agnutiBHO# TexHonoruu - Material Extrusion — «BeinaBnuBanme Matepuasay
12. Kareropus agnutiBHO# TexHonorun - Material Jetting — «pa36pbsi3ruBanie MaTepuanay, «CTpyHHbIC
TEXHOJIOTUI»
13. Kareropus annutuBHO#M TexHooTUH - Binder Jetting — «pa30pbi3ruBanue CBs3yOLICT0»
14. Kareropus agnutiBHOM TexHOJIOTHHK - Sheet Lamination — «coeTMHeHNE JTUCTOBBIX MAaTEPHAIIOB)
15. Kareropus annutuBHO#M TexHonorun - Vat Photopolymerization — «doTomnonumepusaius B BAaHHE»
16. Kareropus agnurusHO# TexHonoruu - Powder Bed Fusion — «pacraBnenue MaTepuana B 3apaHee

17. Kareropus agnutiBHO# Texnonoruu - Directed energy deposition — «mpsimoit moaBoz sHepruu

5.2. KpI/ITepI/II/I, HIKaJIbl OOCHHUBAHUS TCKYIICTO KOHTPOJIA YCIICBACMOCTHU !

HaumeHoBaHHe I xanabl OLeHUBAHUSA
OLICHOYHOT0 CPEACTBA
(KOHTPOJIBHO- Kpurepnu onennBanns 100-6anapHas I[aTubanabHas
OLIEHOYHOT 0 cucremMa cucTemMa
MeponpuUsTH)
3amura 1a00paTOPHBIX Pabora BBIOAHEHA NOMHOCTHIO. OdopmileHa KAa4YeCTBCHHO, MPE3CHTA0EIbHO, aKKypaTHO, C 85-100 5
TBOPYECKHX U y4eTOM BCeX pEKOMEHAaluil mnpenoaasateis. Her omMOOK B JIOTHUECKHX PpacCyKACHHSX.
UCCIIeI0OBaTENbCKUX padoT | Bo3aMOXHO HamM4Ke OJHOM HETOYHOCTH WM OIIMCKH, HE SBJISIFOLIMECS CIIEACTBHEM HE3HAHUS HIIH
110 3a/laHUsIM HETMIOHUMaHus ydeOHoro Matepuana. OOydaronmiicss OKa3ajl IMOJHBIH 00beM 3HaHUM, YMEHHUH B
npenoyaBarens (O4HO U B | OCBOSHWH, IPONICHHBIX TEM U NPHUMEHEHHE UX Ha MPAaKTHKE.
(dhopme mpeseHTaIIN) Pabota BBIMOJIHEHA MOJHOCTHIO, HO OOOCHOBAaHWH IIaroB PEmIeHUS HEeIOCTaTo4dHo. JlomyiieHa 65 -84 4
0JIHa OIIMOKA WJIM J1BA-TPH HeJl0YEeTa.
Jonyuiens! 6osiee 0,1HOM omOKH WK OoJiee AByX-TpeX HeJI0OYETOB. 41-64 3
PaboTa He BBIOJIHEHA WM BBIIOJIHEHA HE MOJHOCTHIO. JlomynieHb! rpyOble OITHOKH. 0-40 2
YcrTHbIH onpoc Jlanbl TIONHBIE, pa3BEpPHYTHIE OTBETHl HA IIOCTABJICHHBIE BOINPOCHI, IOKa3aHa COBOKYITHOCTH 85-100 5

OCO3HAHHBIX 3HAHUK II0 JUCHUIINIMHE WU BbI6paHHOﬁ TEME, NPOABIIAOIIA]ACA B CBO60,HHOM
OIICPUPOBAHUU NOHATUAMHU, YMCHHUU BBIACINTH CYHICCTBCHHBIC W HECYIICCTBCHHbLIC IMPUYMHHO-
CJIICACTBCHHBIC CBA3HU. O6yanOHII/II\/’ICH JACMOHCTPUPYECT I"J'Iy6OKI/I€ " MPOYHBbIC 3HAHHA MaTcpuaia
110 3aJaHHBIM BOIIPOCAM, MCUCPIBIBAIOIIC U IMOCICAOBATCIIBHO, TPAMOTHO U JIOTUYCCKU CTpOﬁHO
€Iro u3jaracrt.
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HaumenoBanue
OLICHOYHOI0 CPe/ICTBA
(KOHTPOJIBHO-
OLICHOYHOI 0
MepOonpusITH)

KpunTtepuu onenuBanus

Il xajabl oeHUBAHUS

100-0aj1bHAR IIaTnéananHas
cucTeMa cucremMa

JlaHbl TONHBIE, pa3BepHYThle OTBETHl HA IIOCTABIECHHBIE BONPOCHI, TOKa3aHa COBOKYIHOCTb
OCO3HAHHBIX 3HAaHMM MO MJUCHUIUIMHE, MJO0KA3aTEIbHO PACKPBITEI OCHOBHBIE ITOJIOKEHUS
JUCLUIUINHBL; B OTBETE MPOCIIEKMUBAETCS 4eTKas CTPYKTypa, JOTWdecKas IOCIeA0BaTeIbHOCTD,
OTpakarolias CYIIHOCTh PAacKpbIBaEMBIX IOHATHI, Teopwuil, sBieHHi. OOydwarommuiicss TBEpaO
3HAeT MaTepuall MO 3aJaHHBIM BOIPOCAM, I'PaMOTHO W TOCIEIOBATEIbHO €r0 H3JIaraer, HO
JIOIYCKaeT HEeCYIIECTBEHHbIE HETOYHOCTH B OTBETAX.

65-84 4

JlaH HEeIOCTATOYHO IMOJNHBIE W HEXOCTATOYHO pPa3BEPHYTHIC OTBETHI Ha BOMpPOCHL. JIoTWMKa
MOCIIEIOBATEIFHOCTD HM3JIOKEHUS HWMEIOT HapylleHus. JIOMyIIeHbl OIMMOKH B PaCKPBITHH
MOHATHH, yrnoTpebiaeHun TepMuHOB. OOydarommuiics He CHOCOOEH CaMOCTOSTEIBHO BBIIETHTH
CYIIECTBECHHBIC 1 HECYIICCTBCHHBIC MPU3HAKU U IPUIYNHHO-CJICACTBECHHBIC CBA3U. O6yqa}om1/1171051
Croco0CH KOHKPETU3UPOBATh OOOOIICHHBIC 3HAHHUS TOJNBKO C MOMOIIBIO MPEMoIaBaTels.
OOyuaronumiicss o0mamaer (parMeHTapHBIMM 3HAHMAAMH II0 JUCHUIUIMHE, C¢Ia00 BiaaeeT
MOHATHHHBIM amnapaToM, HapYIIAET MOCIEI0BATEIBHOCTh B H3JI0KEHUH MaTepHaa.

41-64 3

JlaH HETOJHBINA OTBET, MPEACTABISIOIINI cO00# pa3pOo3HEHHBIC 3HAHUS [T0 TEME BOIIPOCa C
CYyIIIECTBEHHBIMH OINOKaMHU B omnpeiesieHusX. He momydeHs! 0TBeTHI 0 6a30BBIM BOIIPOCaM
JUCHUIUINHEL [IpHCYTCTBYIOT (pparMeHTapHOCTh, HEIOTHYHOCTH H3JI0keHHsI. OOydatommuiics He
OCO3HAET CBSI3b MOHATHH, TEOPHH, SBICHHUH C IPYrUMHU 00BEKTaMH AUCIUIUTUHEL. OTCYTCTBYIOT
BBIBO/IbI, KOHKPETH3AIMS U JOKa3aTeIbHOCTh N3JI0KEHHS. JIONOHUTENBHBIE U YTOUHSIOIINE
BOIIPOCHI MTPENOAABATENSI HE MPUBOJST K KOPPEKINHU OTBETa 00YYaIOIIErocs He TOJIBKO Ha
TIOCTABJICHHBII BONIPOC, HO M HA APYTUE BOIIPOCHI TEMBI.

Pedepar

OGyuaroniuiics, B IpoLecce pacKphITHs BOpoca pedepara mpoeMOHCTPUPOBAI IITyOOKHE
3HAHWSI AUCUUILIMHBL, CYITHOCTH MPOOIIEMBI, OBUTH IaHbI JOTUYECKH MOCIIeI0BATEIIbHBIC,
coziepKaTeNbHbIe, IOJTHBIE, IPABUIIbHBIC 1 KOHKPETHBIC OTBETHI Ha BCE BONIPOCHI pedepaTa, B TOM
YHUCJIC U OOITOJTHUTCIIBHBIC.

Pedepar ohopmireH o BceM mpaBuiIaM.

OO0yyJarommmiics, B POIECCe PACKPBITHS BOTIpoca pedepara MpoJeMOHCTPHPOBAIT B IIEIIOM
XOpOIIYe 3HAHWSA AUCIUILINHEI, IOHMMaHKUe CYITHOCTH BoIipoca pedepaTa, ObUTH JaHbI
JIOTHYCCKHU MTOCJIEA0BATEIBHBIC, COACPKATCIIbHBIC, ITOJIHBIC, IIPABUJIBHBIC U KOHKPETHBIC OTBETHI
Ha BOIIPOCHI peq)epaTa C HEBHAYUTCIBbHBIMU HETOYHOCTSMU.

Pedepar odopmiten ¢ momapkamu.

OOyyvaromuiicst py HaNMCaHUU pedepara ciado OPUEHTHPYETCS B MaTepralle, B pacCy>KACHUAX
HE JIEMOHCTPHPYET JIOTUKY OTBETA, IUIOXO BiaaeeT MpodecCHOHAILHON TEepMUHOJIOTHE, He
pacKpbIBaeT CyTh NPOOJIEMBI M HE ITpeAsIaraeT KOHKPETHOTO €€ PEIICHHSI.
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HaumenoBanue IIIkaJbl OLICHHBAHUSA
OLICHOYHOI0 CPe/ICTBA
(KOHTPOJIBHO- Kpurepnu onennBanns 100-6anabHas IIaTubanabHas
OLICHOYHOI 0 cucreMa cucreMa
MepOonpusITH)
Pedepar oopmiieH HeaKKypaTHO
Pedepar He HamcaHn 2

5.3. IIpomexxyTouHasi aTTecTanus:

®dopMa NPOMeKyTOYHOM
aTTecTaluu

TumnoBbie KOHTPOJIbHbIE 32IaHUS U HHBbIE MATEPHAJIBI
JJISl IPOBEAeHNs MPOMEKYTOUHOM aTTeCTAalHM:

3ager 3aueT 1o COBOKYIMHOCTH PE3yJIbTaTOB TEKYIIEro KOHTPOJIs yCIIeBaeMOCTH U OLIEHKH UTOTOBBIX PadoT.

5.4. Kpurepuu, mkaabl OLIECHUBAHUSI IPOMEXKYTOUHOMN aTTecTalluy y4eOHON NUCHUIUIMHBL

®DopmMa NPOMEKYTOYHOH aTTeCTAllUN

HaumeHoBaHMe OLIEHOYHOTO CPEACTBA

Kpurepnu onenuBanus

IIxaabl oneHUBAHUS

100-0anapHas
cucremMa

IIaTnéanabHas
cucreMa

3ayer 110 COBOKYITHOCTH PE3YyJIbTATOB
TCKYLICTO0 KOHTPOJIA yCIICBACMOCTH U
OIICHKH UTOI'OBBIX pa60T

OOyuaronmiics:

— MCYEPIIBIBAIOIIE M JIOTHYECKH CTPOMHO aHAINM3UPYET, CHCTEMAaTH3UpyeT u
M3J1araeT u3y4eHHBIH MaTepHall, yMEET CBA3BIBATh TEOPHUIO C IPAKTHKOIM;

— CHpaBisieTcss € pelleHneM 3a7ad  Mpo]ecCHOHAIPHON  HamnpaBIeHHOCTH
BBICOKOTO YPOBHS CJIOKHOCTH;

— JIOTHYECKU 0OOCHOBBIBAET NPUHSTHIC PELICHMUS;

— MOKa3bIBACT YETKUC CUCTEMHBIC 3HAHUA U NIPEACTABJICHUA MO JUCHUIITINHE,

— Ja€T PpasBCPHYTHIC, IMOJHBIC W BEPHBLIC OTBETHI HA BOIIPOCBI, B TOM YMHCIEC,
JOIIOJTHUTCIIbHBIC,

— OTJINYHO OPHEHTHPYETCs B yIeOHOH 1 IpodecCHOHATBHON IUTEpaType;

OTBET OTpakaeT NOJIHOE 3HAaHWE Marepuaja, ¢ HEe3HAYMTENILHBIMH Ipolesiamy,
JIOIYCKaeT eIMHUYHbIE HerpyOble OMMOKH.

85-100

5

OO0yJaronuiics:

— JIOCTATOYHO TMOAPOOHO M, MO CYIIECTBY, AHAIU3UPYET, CHUCTEMATH3UPYET U
U3JIaraeT U3y4YeHHBI MaTepHal, YMEET CBA3bIBATH TEOPHUIO C MPAKTHKOIA;

— CHOpAaBISIETCS ¢ PElICHHEM 3a/1au MPO(ECCUOHATBHOM HANPABICHHOCTH Pa3HOTO
YPOBHSI CJIOKHOCTH;

— JIOTHYECKH 000CHOBBIBAET IPUHSTHIE PELIEHUS;

65 -84
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DopMa IPOMEKYTOYHOH ATTeCTALUMN

HaumeHoBaHHe OLIEHOYHOI0 cpeacrea

Kpurepnu ouennBanus

IIxajbl oneHUBAHUA

100-6ans1pHast IIaTnéananHas
cucremMa cucremMa

— TIOKa3bIBaeT CUCTEMHBIC 3HAHUS U NPEICTABICHUS MO UCHUILINHE;
— JlaeT pa3BepHYyThIC, IOJHBIC U BEPHBIE OTBETHI HA BOIPOCHI, B TOM UHUCIIE,
JIOTIOJTHUTENbHEIE;

— JIOITyCKaeT eJUHUYHbIC HErpyOble OLINOKH;

— JIOCTaTOYHO XOpOLIO OPHEHTHPYEeTCsT B Yy4eOHOH W MpodecCHOHAITBHON
JUTEPaTypE;

— OTBET OTpaKaeT 3HAHHE TEOPETHUECKOTO M IMPAKTUYECKOro Marepuana, He
JIOIyCKasl CYIIECTBEHHbBIX HETOYHOCTEH M IPYyObIX OMHOOK.

OO0yJatommiics:

— HCIBITBIBACT 3aTPYIHCHUS IIPH aHAIW3e, CHCTEMAaTH3alMH W H3JIOKECHHU
U3Yy4YCHHOTO MaTepHaa, C TPYJOM CBSI3bIBAET TEOPHIO C MPAKTUKOM;

— BiajeeT 0a30BBIMH HEOOXOJMMBIMH HAaBBIKAMH W TPUEMAMH Uil PEILCHUS
MPaKTHYECKUX 3a]a4 Npo(ecCHOHAIBHOIM HanpaBIEHHOCTH CTAHAAPTHOTO YPOBHS
CJIOYKHOCTH;

— JIOTM4eCKH 000CHOBBIBACT IPUHSTHIE PELICHUS;

JEMOHCTPHUPYET (pparMeHTapHbIe 3HaHHS U NIPEACTABICHHUS 110 TUCHHUILIUHE,;

— J1aeT OTBETHI HA BOIIPOCHI, B TOM YHCJIE, IONOIHUTEIIBHEIE;

— JIOITyCKaeT HerpyOble OIIHOKH;

— ¢ TPYOM OpPHEHTHPYETCsl B yueOHOH 1 pohecCHOHABHON TUTepaType;

OTBET OTpakaeT 3HAHM Ha 6a30BOM YPOBHE TEOPETHYECKOTO U MPAKTHIECKOTO
Marepuana B 00beMe, HeOOXOAUMOM IS NalibHeHIeit y4eObl 1 npencTosmei
paboThI 10 MPOGUITI0 00yUCHHUSL.

41 -64 3

OO0yyvarommiics:

— JeMOHCTpHpYyeT ()parMCHTapHbIC 3HAHUS TEOPETHYCCKOIO W IMPAKTUIECKOTO
MaTepuall, J0MyCKaeT rpyObie OIIMOKH MPH €ro U3JI0KEHUH Ha 3aHATHSIX H B XOJC
MIPOMEKYTOYHOM aTTECTAINH;

— HCHBITHIBACT CEPHE3HBIC 3aTPYJHEHHS B [PUMEHCHHH TCOPETHUYECKUX
MOJIOKCHUA  TPU  PENICHHHM  NPAKTUYECKUX  3amad  NpoeCCHOHATBHOMN
HATIPABJICHHOCTH CTaHIAPTHOTO YPOBHS CIIOKHOCTH, HE BJaJeeT HEOOXOIUMBIMHU
JUISL 3TOTO HABBIKAMH U MPUEMaMU;

—  BBINOJIHACT 3aJJaHus TOJIBKO M0 00pa3ily U MOJ PyKOBOJCTBOM IPENOIaBaTENs,
— OTBET OTPakaeT OTCYTCTBHE 3HAHWW Ha 0a30BOM YPOBHE TEOPETUYECKOTO U
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DopMa IPOMEKYTOYHOH ATTeCTALUMN

HaumeHoBaHHe OLIEHOYHOI0 cpeacrea

Kpurepnu ouennBanus

IIxajbl oneHUBAHUA

100-6ans1pHast IIaTnéananHas
cucremMa cucremMa

MPaKTUICCKOro Marepuajia B 06’beMe, HCO6XOZ[I/IMOM JUJIS JajdbHEeHIei yqe6L1.

5.5.  IIpumepHbie TEMBI KypCOBOI pabOTHI/KypCOBOTO MPOEKTA!

KypcoBas pabota He mperycMOTpeHa

5.6.  Kpurepumu, mkanabl OLIECHUBAHUS KypCOBOM pabOTHI/KypCOBOTO MPOEKTA!

Kypcosas pabora He npeaycMoTpeHa
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5.7.  Cucrema oLleHUBaHMsI PE3YIbTaTOB TEKYIETO KOHTPOJIS U MPOMEXYTOYHOH aTTeCTalluH.
OneHka 1O IUCHMIUIMHE BBICTABISIETCA OOydYaromeMycsi ¢ y4€TOM pe3yiabTaTOB TEKyLIeH H
IPOMEKYTOUHONW aTTeCTallMM. 3aueT C OLEHKOW BBICTABISIETCS IO COBOKYMHOCTH pE3yJbTaTOB
TEKYIETO KOHTPOJS yCIEBAEMOCTH, PE3yJIbTaTOB OLIEHKH KYpPCOBOW pabOTHl M KOMIBIOTEPHOIO
TECTUPOBAHUS - BEIUUCIIACTCS CPEHS apuMeTndecKas OLeHKa.

®opMa KOHTPOJIS 100-6anapHas cucremMa I[aTubanabHas cucremMa

Texkymuii KOHTPOJIb:

ITucbMeHHBIH OTYeT-IPe3eHTaLH C 0-100 6amtoB 2-5 WM 3a4TEHO/HE 3aYTEHO
pe3yJbTaTaMH BEINIOJTHEHHBIX MPAaKTHYCCKHX

3aJaHuN

YcrHBIH ompoc 0-100 6amroB 2-5 W 3a9TeHO/HE 3a4TCHO

IIpomexyTounas arrecTaums:

3a4eT 1Mo COBOKYIMHOCTHU PE3yJILTATOB 0-100 6amtoB 3a4TE€HO (OTIIMYIHO)

TEKYIET0 KOHTPOJIS YyCIIEeBAEMOCTH 3a4YTEHO (XOPOILO)

Hroro 3a cemecTp (IUCUUILUIUHY) 0-100 GamutoB 3a4TEHO (yJOBJIECTBOPUTEIIBHO)
9K3aMeH HE 3a4TEHO (HEYyOBJICTBOPHTEIBHO)

[Tony4deHHBIH COBOKYIHBIA pPE3YyJIbTaT KOHBEPTHPYETCS B MATHOAUIBHYIO CHCTEMY OIICHOK B
COOTBETCTBUU C TAOJIULIEN:

100-0a1s1bHAs cHCTEMA nATHOAILHAS CHCTEMA
3a4eT ¢ OLEHKOI/IK3aMeH 3a4er

OTJIIMYHO

85-100 6amioB
3a4TeHO (OTINYHO)

XOpOIIO
65-84 6amtoB p 3a4TEHO
3a4TeHO (XOPOII0)
OBJIETBOPHUTENTLHO
41-64 Gannos e P
3a4TeHO (yI0BJIETBOPHUTEILHO)
0-40 6amnos HEY/IOBJICTBOPUTEIIHLHO HE 3aYTCHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

Peanuzanus mporpaMMmbl MpeaycMaTpuBaeT HCIOJIb30BaHUE B IMpoliecce OOy4eHHs CIeIyOIINX
00pa30BaTeNbHbBIX TEXHOJIOTHIA:

- MIPOEKTHAS JIEATETbHOCTH;

- MIPOBE/ICHUE MHTEPAKTUBHBIX JICKITHIA;

- MOKCK M 00paboTka nH(OPMAIIUHY C UCTIOIh30BaHHEM ceTu MHTepHeT;

— JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIE TEXHOJIOTHH,

— MCIOJIb30BaHNE Ha JIEKIIMOHHBIX 3aHATHSIX BUICOMATEPHATIOB M HATJISTHBIX TTOCOOMIA,

- caMoCTosITeNIbHAsl paboTa B CUCTEME KOMITBIOTEPHOTO TECTUPOBAHHSI.

7. IMPAKTUUYECKAS MIOAI'OTOBKA

[TpakTHdeckas MOATOTOBKA B paMKaX y4yeOHOW MUCHUIUIMHBI peanu3yeTcs MpU TPOBEIACHHH
MNPaKTHYICCKUX 3aHITHU U CaMOCTOATCIIBHBIX pa60T, nopeayCMaTpuBaromiux y4dacCcTHue
00yJaromuxcsi B BBIOJHEHUU OTIEIBHBIX JJIEMEHTOB paloT, CBSA3aHHBIX C Oyaymiei
po¢eCCHOHATFHOHN eI TeTbHOCTHIO.

[TpoBoasITCST OTHENBHBIE 3aHATHS JICKIIMOHHOTO THIA, KOTOPHIE MPEeayCMaTpUBAIOT Tepenady
yueOHON wuwHpopMaruu OOyYaromMMCs, KOTOpas HeoO0xoauma Uil  TOCJIEIYIOIIETO
BBITIOJTHEHUSI TPAKTUYECKON PabOTHI.
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8. OPIAHU3AIIUSA OBPA3OBATEJIBHOI'O ITPOLUECCA JJIA JIML C
OI'PAHUYEHHBIMUA BO3MOKHOCTSMU 310POBbS

[Tpu oOyueHMM JHII C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JIOPOBbSI U WHBAIUIOB HCIOJIB3YIOTCS
MOJXOJIbI, CHOCOOCTBYIOIIME CO3JaHHI0 Oe30apbepHOl 00pa30BaTENbHON CpeNbl: TEXHOJIOTHUHU
T epeHIManud 1 UHIUBUIYAIbHOTO OOYUYCHHsI, TPUMEHEHHE COOTBETCTBYIOIIUX METOIUK IO
paboTe C WHBAJIMIAMH, WCIOJIb30BAHME CPEICTB JUCTAHIIMOHHOTO OOUICHUS, IPOBE/ICHHE
JIOTIOJTHUTEIIbHBIX WHAMBHUYATbHBIX KOHCYJIBTAIMA 10 M3y4aeMbIM TEOPETHYECKHM BOIPOCAM M
NPAKTHYECKUM 3aHSITUSIM, OKa3aHUE IOMOILIH P IMOATOTOBKE K IPOMEKYTOYHOM aTTeCTALIUH.

[lpu HeoOXomumocTH pabodas NTporpaMMa JAWCHUIUIMHBI MOXET OBITh aJanTHpOBaHA IS
obecrieueHns 00pa30BaTEIBHOTO MPOIIECCa JIUIAM C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS, B
TOM YHCJIC JUIS AUCTAHIIMOHHOTO O0YYCHUSI.

VY4eOHbIe U KOHTPOJIbHO-U3MEPUTEIIbHBIC MAaTepHAJIbl IPEACTABISIOTCS B (hopMax, JOCTYIHBIX IS
U3YUYCHHSI CTYICHTAMH ¢ 0COOBIMU 00pa30BaTEIbHBIMH MTOTPEOHOCTSIMU C YYETOM HO30JOTHYECKUX
Py UHBAIUIOB:

Jlis  TOATOTOBKM K OTBETY Ha MPAKTHYECKOM 3aHITHUH, CTYIEHTaM C OrpPaHWYCHHBIMU
BO3MOXKHOCTSIMU 3/I0POBBSI CPEJTHEE BPEMs YBEIIMYMBACTCS 110 CPABHEHUIO CO CPEIHHM BPEMCHEM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.

Jlnsi CTyIEHTOB C HMHBAIMAHOCTBIO WJIM C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbsi (hopma
NPOBEICHUSI TEKyIIeW H  IPOMEXKYTOYHOH  aTTECTAllMM  YCTAHABJIMBACTCS C  y4ETOM
WHIMBHIYyJIbHBIX ICUXO()U3NIECKUX 0COOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITBIOTEpE, B OpME TECTUPOBAHUS H T. I1.).

[IpoMesxyTouHasi aTTecTanus M0 JAUCIHMIUIMHE MOXKET MPOBOIAMTHCS B HECKOJBKO 3TArloB B (opme
PYOC)KHOTO KOHTPOJISL TI0 3aBEPIICHHIO WM3YYCHUS OTICNBHBIX TEeM JUCHUIUIMHBL [Ipu
HEOOXOMMOCTH CTYIICHTY TPEIOCTABIISACTCS JIOTOJHUTEILHOE BPEeMs Ul MOJATOTOBKM OTBETAa Ha
3a4eTe WK IK3aMeHe.

JInst  OCYIIECTBJICHUS TMPOIEAYp TEKYIIEro KOHTPOJS YCIHEBAEMOCTH U MPOMEKYTOUHOU
aTTecTaly, OOYYaIOMIUXCS CO3JAIOTCS, NPH HEOOXOIUMOCTH, (OHIBI OLEHOYHBIX CPEJCTB,
alalITUPOBAHHBIC IS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0OPOBBS M TTO3BOJISIFOIIME OIICHUTh
JOCTHKCHUE WMH 3allITaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTENBHON IMpOrpaMMme pe3yibTaToB
00y4eHUs] ¥ YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIICTEHIIMH, 3asBJICHHBIX B 00pa30BaTEIbHOM
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYUEHUE JUCIUIIJINHbI
XapakTepucTUKa MaTePUAIbHO-TEXHUYECKOTO OOECIICUeHHs JUCIHUIUIAHBI  COCTAaBJISCTCS B
cootBeTcTBUH ¢ TpeboBanusimMu OI'OC BO.

MaTepHaHBHO-TeXHquCKOG obecneyeHne JAUCOUIINIMHBI  IIpU O6y’~IeHI/II/I C HCIIOJIB30BaHHUEM
TPAAUIIUOHHBIX TEXHOJIOTUH O6y‘ICHI/I${.

HanMeHoBaHMe Y4eOHBIX ayTUTOPHI, JJabopaTopuid, OcHaleHHOCTb YU4eOHbIX ay/TUTOPHid, JJa0opaTopuii,
MAacTepCKUX, 0M0JIMOTEK, CIOPT3aJ10B, IOMeLIeHMit MAaCTepPCKHUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
JJISl XpaHeHus ¥ NPo¢uIaKTHYECKOro ToMeLleHMil 1J1sl XpaHeHUs U NPOPUIAKTHYECKOro
00cayKUBaHUSA Y4eOHOro 000pPYyAOBAaHMS M T.II. 00CTy:KMBAHUS Y4eOHOT0 000PYAOBAHUS U T.II.

119071, 2. Mockea, Manwtit Kanysycckuit nepeynox, 0om 2, cmpoenue 6

AynuTtopuu AJs IPOBEJEHUS 3aHATUH JEKIIMOHHOTO KomrutexT yueOHO# Mebenn,
TUNA TEXHUYECKUE CpeacTBa 00yUIeHUsI, CITyXKalne JUIs
Aynutopus 1224, 1223, 1225 Ipe/IcTaBIeHUs yueOHOH HHpOpMaIu 00IbIIO0N
ayIUTOPHUU:
- HOYTOYK;
- JKpaH;

- MOJIKJIFOUYEHHE K HHTEPHETY;
- JOCTYII K 3JICKTPOHHOH MH(POpMALIMOHHO-
00pa3oBaTeNbHOM Cpe/ie YHUBEPCUTETA.

Ayautopu 1T TPOBEJICHUS 3aHATHH 10 nipakTHdeckoil | KomruiekT yaeOHo#t mebenw,
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HanMeHoBaHMe YUeOHBIX ayTUTOPHI, JJabopaTopuid,
MacTepPCKuX, 0U0JIMO0TEK, CIOPT3aJ10B, IOMeLeHU I
JJIS1 XpPaHeHHUsI U MPOPUIAKTHYECKOT0
00cayKUBAHUS YUeOHOT0 000PYAOBAHMS U T.II.

OcHaIleHHOCTDb YUeOHbIX ayTUTOPHid, JJa0opaTopHii,
MAacCTepPCKHUX, 0U0JIMOTEK, CHOPTUBHBIX 327108,
TIOMeIleHH i 1J1sl XpaHEeHHs U NPOPUIAKTUYECKOT O
00CJIyKUBAHMS Y4eOHOr0 000py10BaHUS U T.II.

MOJArOTOBKE, TPYINIIOBLIX U UHIAUBULYaIbHBIX
KOHCYJIbTal[Ui

Aynutopus 1630, 1631, 1632

TEXHHYECKUE CpeACTBa 00yUEHUs, CITyXKallHe JUIs
Ipe/ICTaBICHUs yueOHOH nHpOpMamu 00IbIION
ayJUTOPHH:

- HOYTOYK;

- 9KpaH;

- MOAKIIIOYEHHE K HHTEPHETY;

- JOCTYH K 3JIEKTPOHHOI HH(POPMAITHOHHO-
00pa3oBaTeNbHON cpe/ic YHUBEPCUTETA.

AynuTOpHH IS CaMOCTOSITEBHOM PabOTH CTYICHTOB.
YuranpHbIe 3a1b61: Y9eOHOI; HAyIHON JINTEpaTypHhI.

Aynutopuu 1154, 1155, 1156

Kommnexr yue6HO# Mebeny,

TEXHHYECKUE CPEACTBA 00yICHUS, CITyXKAIIHE IS
npe/IcTaBiIeHUs yueOHOH nHpOopMaIu 60IbIION
ayJIUTOPHUU:

- 24 xoMIpIOTEpA;

- HOJKITIOUEHHE K HHTEPHETY;

- JOCTYII K 3JIECKTPOHHOH MH(OPMALIMOHHO-
00pa3oBaTeNbHON Cpesie YHUBEPCUTETA;

- JOCTYIIOM K 3JIEKTPOHHOW OMOJIMOTEYHON cucTeMe

YHuBepcUTETA.

MaTepI/IaJ'ILHO-TeXHI/IquKOC obecreyeHne

y4eOHOW  OUCHUIUIMHBI NpU  OOyYeHUU C

HCIT0JIb30BAHHUEM BJICKTPOHHOI'O O6y‘-ICHI/IH N JUCTAaHIIMOHHBIX 06pa3OBaT€JIBHI)IX TEXHOJIOTHIA.

Heo0xoxumoe o0opyaroBanue IMapameTpsl

Texnuueckune TpedOBaHUA

IepcoHanbHbIH KOMIBIOTEP/ Beb6-0paysep

Bepcus nporpaMMHOro o0ecrieueHns He HUKe:

HOYTOYK/TUTaHIIIeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Annexc.bpayszep 19.3
MHUKPO(OH, OmnepanuoHHas cucTeMa Bepcus nporpaMMHOro o0ecrieueHns: He HUKe:
JIMHAMUKU, Windows 7, macOS 10.12 «Sierra», Linux
noctyn B ceTh MHTepHeT Beb6-kamepa 640x480, 15 kagpos/c

MuxpodoH m000i

JluHaMuKy (KOJIOHKH VA TMOOBIe

HAYITHUKH)

CeTtb (MHTEpHET)

[ocrostHHas ckopocTh He MeHee 192 xbut/c

TexHonornueckoe obOecreucHue pcajm3anmn

nporpaMMbl  OCYHICCTBIISICTCSA € HCIIOJIB30BAHUCM

3JIEMEHTOB 2JIEKTPOHHOM NH(OPMALIMOHHO-00pa30BaTEIbHOMN Cpelbl YHUBEPCUTETA.
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YUYEBHO-METOJINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YUYEFHOU JJUCIUILIAHBI

Nudopmannonnoe obecrneyenue aucuuiuimabl B pazzaenax 10.1 u 10.2 ¢opmupyercss Ha OCHOBaHMHU TMEYATHBIX M3AAHUH, UMEIOMUXCA B (QOHIE
OMOJIMOTEKH, U DIIEKTPOHHBIX PECYPCOB, K KOTOPBIM mMeeT mocTyn YuuBepcureT. Caiit omubmumorexku http://biblio.kosygin-rgu.ru (cm. pasmenst
«DJIEKTPOHHBIN KATAIOr» U «DIEKTPOHHBIC PECYPCHI»).

Anpec caiita 9bC

KoauyectBo
Bun m3nanns Tox WJIH JJIEKTPOHHOT0 T T
Ne ni/m ABTOpP(BI) HaunmenoBanue u3ganusi | (yueonuk, YII, MII | HU3nareancTBO pecypca (3anoJiHsieTcs 1Jist
H31aHUA o onodIMoTeKe
| p.) H3IaHUM B 3JIEKTPOHHOM e
BHJIE)
10.1 OcHOBHas IUTEPATYpa, B TOM YHCIE SJIEKTPOHHBIEC U3/IaHUsT DJIEKTPOHHBIN KATaJOT MO CChUIKE
1 [Ipeobpaxenckas E. B., TexHONMOTHH, MaTEepHAIHI I yaeOHoe mocodue Mocksa: 2021 JlaHb: NIEKTPOHHO
3yes B. B., 000pyIOBaHNE aJIUTUBHBIX PTY MUPDA OnOIIMoTEYHAs CUCTEMA. -
Mpimreuknd A. A. TIPOU3BOJICTB URL:
https://e.lanbook.com/book/1
82474 (nata obparmieHus:
01.12.2021). - Pexum
JOCTYyIa: JUIsl aBTOPU3.
10JIb30BaTENIEH.
2 I'opyHos, A. 1. AZNIUTUBHBIE TEXHOJIOTHU U | YueOHoe rnocobue Kazanb: 2019 JlaHb: SNEKTPOHHO
MaTepHuabl KHUTY-KAU 6ubnnorevHas cucrema. -
URL:
https://e.lanbook.com/book/1
44008 (mata oOpareHHs:
01.12.2021). - Pexxum
JOCTYTIA: JIJISI aBTOPH3.
T0JIb30BaTeNei.
3 Baneros B. A. ATMTHBHBIE TEXHOJIOTHH yueOHOe ocobue YHuBepcureT 2015 http://www.iprbookshop.ru/6
(cocTostHHE W TIEPCIIEKTHUBHI) HUTMO, CII6 5766.html (3nexTpoHHOE
W3JIaHUE)
4 Awnronosa, B. C. AJIUTUBHBIE TEXHOJIOTHU yuebHOe mocobue YT u [, 2017 http://www.iprbookshop.ru/1
CIIo 02502.html (Onexkrpornoe
W3JIaHUE)
10.2 TononHUTENbHASA IUTEPATYPA, B TOM UUCIIE STIEKTPOHHBIEC U3AaHUSL
1 Kpasuenko E. T, AITMTHBHBIE TEXHOJIOTHH B | ydeOHOEe ocobue Mockga: Aii [Tu | 2021 Hudposoii

Bepemaruna A. C.,
Bepemarun B. 10.

MalnHOCTPOCHUN

Ap Menua

00pa3oBaTebHBIN pecypc
IPR SMART : [caiiT]. -



http://biblio.kosygin-rgu.ru/
http://biblio.kosygin-rgu.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108
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URL:
https://www.iprbookshop.ru/
105704.html, mo maposiro.

2 ITomosuu A. A., Marepuansl ¥ alAMTHBHBIE | ydeOHOeE mocodue CaHKT- 2021 Hudposoii
Cydwuspos B. I11., texHosorun. CoBpeMeHHEIE [etepOyprexwmii 00pa3oBaTeNBHBIN pecype
PazymoB H. I. u mp. MaTepHabl IS TTOJIUTEXHUIECK IPR SMART: [caiiT]. - URL:
QJUINTHBHBIX TEXHOJIOTHIA Wi YHUBEPCUTET https://www.iprbookshop.ru/
[etpa 116134.html, mo maposro.
Benukoro
3 Hosukos A. H., ®upcos CoBpeMeHHBIE TEXHOJIOTHH | y4eOHOe oco0me M., ®I'bOY BO 2016
A. B., bop3ynos I''1. u 3D-nieuaTtu ¥ IPHEMBI MITY 30

Ap.

noarotosku 3D-Monene

10.3 Meronndeckne MaTepraisl (yKa3aHHs, pEKOMEHAANH II0 OCBOCHHUIO TUCIHIUIHHEI (MoayIst) aBTopoB PI'Y nm. A. H. Koceirnna)
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NHOOPMAIMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

11.1. Pecypchl 21eKTpOHHON OMOINOTEKH, HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMBI U
npodecCuoHAIbHBIC Oa3bl TAHHBIX !
WNudopmanus 06 HCHOIB3yEeMBIX pecypcax COCTaBISETCS B COOTBETCTBHM ¢ [IpumioskeHnem 3 K

OIIOII BO.

Ne DJIeKTPOHHBIE YUeOHbIE H3IaAHNS, JJIEKTPOHHbIE 00pa30BaTeJbHbIE PeCypPChI

1. 3BC «Jlanb» http://www.e.lanbook.com/

2. Onextponnbie uznanus «PI'Y um. A.H. Koceiruna» Ha mardopme IBC «Znanium.comy
http://znanium.com/

3. Oo6pasoBarenbHas miathopma «tOpaitm» https://urait.ru

4, Pecypcer m3natenbctBa «SpringerNaturey http://www.springernature.com/gp/librarians

5. Iarentnas 6a3a nanaeix kKommanud «QUESTEL—ORBIT» https://www37.orbit.com/

IpodeccuonaabHbIe 62351 TAHHBIX, HHPOPMANMOHHbBIE CIIPABOYHbBIE CHCTEMBbI

1. Web of Science http://webofknowledge.com/ (obrmmpras MexmayHapoaHas yHHBepcalibHas pedepaTHBHAS
6a3a JaHHBIX)

2. Scopus  https://www.scopus.com (MexayHapoqHasi yHHBepcanbHas pedeparuBHas 0aza JaHHBIX,
uHIeKcHpyomas 6osee 21 ThiC. HAMMEHOBAHUM HAyYHO-TEXHHUYECKHX, T'YMAHUTAPHBIX W METUIMHCKHX
JKYPHAJIOB, MaTepHajioB KoHdpepeHmid npuMepHo 5000 MexTyHapOIHBIX H3/IaTEIbCTB)

3. Hayunast onextponnas Oubnmoreka eLIBRARY.RU https://elibrary.ru (kpynmeiimmii - poccuiickuit

MH(OPMALMOHHBIH TOpTal B 001aCTH HAYKH, TEXHOJIOTHH, MEULIMHEI 1 00pa30BaHus)

11.2. TlepedeHb mpOrpaMMHOTO OOECTICYCHHUS
[lepeyeHpr UCHONB3YEMOTO MPOTPAMMHOIO OOECIEeYeHUs] C PEKBU3UTAMHU MOJTBEPKIAIOLINX
JIOKYMEHTOB cocTaBJsieTcsi B coorBercTBuu ¢ [lpunoskenunem Ne 2 x OITOIT BO.

PexkBHU3HTHI MOATBEPKIAAIOIIECTO I[OKyMeHTa/

Neni/m | IIporpamMMHoOe o0ecniedeHue

CB000/1HO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone koHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray nns 3Ds Max KoHTpakT Ne 18-3A-44-19 ot 20.05.2019
4,
5.



http://www.e.lanbook.com/
http://znanium.com/
https://urait.ru/
http://www.springernature.com/gp/librarians
https://www37.orbit.com/
https://www.scopus.com/

JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOI'PAMMbBI YYEEHOI

JUCHHUIIJINHBI
B paGouyto mporpammy y4eOHON TUCHUIUIMHBI BHECEHBI M3MEHEHUS/OOHOBICHUS U YTBEPKICHbI

Ha 3aceaHuu Kadeapsl:
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Ne i roa XapakTep U3MeHeHHUii/00HOBIeHUIt HOMep MPOTOKO0JAa H
00HOBJIEHUSI ¢ yKazaHHeM pa3zesia JaTa 3aceJaHust
PILA Kadeapbl
1 2024 Koppektupoku B cootBeTcTBUM ¢ YII




