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1. OBILIUE CBEJAEHUSA
VyeOHasi AUCUUILTHHA AJIUTHBHbIE TEXHOJIOTMH NMOCIOHHBIM HaNJIaBJIeHHeM H3ydaercs B 4, 5,
6, 7 cemecTpax 1o o4HOM hopme 0O0ydeHusl.

1.1. KypcoBas pabota/KypcoBoii mpoeKT — He TIPeyCMOTPEH.

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

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

1.3. Mecro yueOHO# quctumuinHbl B cTpykrype OITOIT

VYuebHasg NUCHMIIMHA AJJIMTHBHBbIE TeXHOJOTHMHM MOCJIOHHBIM HAIJIABJEHHEM OTHOCUTCS K
00s3aTeNIbHON YaCTH MPOrPAMMBI.

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

Pe3ynpTarhl 00ydeHus Mo y4yeOHOM IUCLHMIUIMHE, WUCHOJB3YIOTCA IpPU HU3YYEHHM CIEIYIOLINX
JUCLIUIUIAH U MIPOXO0KJIEHUS IPAKTUK:

- XyI0KECTBEHHOE IPOEKTUPOBAHNE U3/1EIIHIA;

- Beinonnenue npoekra B MaTepuaile,

- [IpoexTupoBaHue aBTOPCKUX KOJIEKIIMH

— [IpousBonacTBeHHas npaktuka. [IpeaunioMHas npakTUka.

PesynbTarel ocBOeHMsSI yuyeOHOW JAMCLUMIUIMHBI B JajibHEHIIeM OyIyT MCIOJIb30BaHbl MpU
BBINOJIHEHUH BBITYCKHON KBaTM(PUKALIMOHHOM paboTHI.

2. HEJA U INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 1O JUCHHUIIJIMHE
[lensMr OCBOEHMS IUCHUILIMHBI AJJAUTHBHbIE TEXHOJOIMH MOCIOMHBIM HAIIABJIECHHEM
SBJISIFOTCS:

- dhopmupoBanue npohecCHOHATHHBIX KOMITETEHIIUN B 00J1aCTH pa3pabOTKH, MPOSKTUPOBAHUS
Y U3TOTOBJICHUS U3JIEIHH C UCTIOTB30BAaHUEM aITUTUBHBIX U CYOTPAKTUBHBIX TEXHOJIOTHI

— M3Y4YEHHE TEXHOJIOTUH, aKTyaJbHBIX B 00JacTH MOJHBIX aKCECCyapoB KOCTIOMA, M3Y4YEHHE
COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JJIs1 BBITIOTHEHHSI TaKUX PadoT;

— (opMHpOBaHME HABBIKOB BBIIOJIHEHNS TEXHOJOTHYECKHX IMPUEMOB IPH H3TOTOBICHHUH
Pa3JIMYHBIX ACCOPTUMEHTHBIX BUIOB aKCECCYapOB KOCTIOMA;

— (hopMHpOBaHNE HABBIKOB 00BEMHO-TIPOCTPAHCTBEHHOTO PELICHUSI aKCeccyapoB KOCTIOMA,

- NPUMEHEHHE IIOJXO0J0B K peIIeHUI0 3ajad MNpo(eCcCHOHATbHON HANpaBIEHHOCTH U
MPAKTUYECKOT0 UX UCIOJIb30BaHUA B JaJIbHEN e MpodeccnoHaIbHOM e TeNbHOCTH;

- ¢dopmupoBaHue y OOy4yarOmMXCsl KOMIIETEHLMH, YCTAHOBIIEHHBIX 00pa3oBaTeIbHOMN
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o 1aHHON AUMCUUTUIAHE.

Pesynbrarom oOydeHus 1O JUCHMIUIMHE SBISETCS OBJIZileHHEe OOYy4YaloUMMUCS 3HaHUSAMU,
YMEHUSIMH, HaBbIKaMM W (MJIM) ONBITOM JIEATEIBHOCTH, XapaKTEePU3YIOIIMMHU MpPOIEecC
dbopMUpOBaHUS KOMIIETEHIIMII M OOECHeunBalOIIMMU JOCTHKEHHE IIJIAHUPYEMBIX pEe3YJIbTaToOB
OCBOCHUS AUCLUIUIVHBI.

2.1. ®opmupyemble KOMIIETEHIIUN, HHAUKATOPHI JOCTHKEHUSI KOMIIETSHIIHI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yibTaTaMyu 00y4eHHUs M0 TUCHUIUINHE:

Koa m HammeHOBaHuEe Koa m HammMeHoBaHMe HHAUKATOpa Hﬂaﬂl/lpyeMLle pe3yJibTaThbl oﬁy'{elmn
KOMIICTCHIIMHU JAOCTHIKCHHUS KOMIICTCHIINHU o TUCHUIIJINHE

TIK-3 WJI-TIK-3.1




Koa m HamMeHoBaHHe
KOMIIETEH I

Ko m HammeHoOBaHHIE HHAUKATOpa
JAOCTHMIKCHHUS KOMIICT CHIINH

IInannpyemMsie pe3yJbTaThbl 00y9eHUSs

o TUCHHUIIJINHE

Crioco0eH co31aBath
KOHIIENTYaJbHYIO U
XY/I0’)KECTBEHHO-
rpadudeckyro padboTy B
IKCIIEPUMEHTAIBHBIX
TBOPYECKHUX MMPOCKTAX

Pa3paboTka KOHIENITYyaNbHOW HAEH
9KCTIEPUMEHTAIBHOTO TBOPYECKOTO
MIPOEKTA; CO3/IaHNE KPEAaTUBHOTO
00pa3za 1 CTHIIS B HKCTIEPUMEHTAIIBHOM
TBOPYECKOM NIPOCKTE

WJI-TTK-3.3

Co31anne 3CKM30B CUCTEM M3IEIHIA
(KOMIUTEKTOB, aHCAMOJICH, KOJUICKITHIA)
C BBICTpanBaHUEM B3aUMOCBsI3eH
MEXAY U3JENUIMU CUCTEM, B
PA3JIMYHBIX TPAPUUCCKUX TEXHHUKAX,
OTBEUAIOIUX HA aBTOPCKYIO
KOHIIEITLHIO

NA-TIK-3.5

INonck n cunTe3 rpadudeckoil moxayy,
OTBEUAIONIEH Ha aBTOPCKYIO
KOHIIETIINIO, OCYIIECTBIIIEMOH B cpefie
KOMITBIOTEPHBIX I'paUIeCKuX
pEIaKTOpOB

NJI-TIK-3.6

Co3znaHue TCHACHIMN B TU3aliHe
MOCPEICTBOM 3KCIICPUMEHTA HaJl
KOHCTpYKIUUeH, popMoii u

TBOPYCCKUX IIPOCKTOB

TEXHOJIOTHEH
TIK-4 W-TIK-4.3
Crioco0OeH OCYIIEeCTBIATh Ocy1ecTBIeHHe KOHCTPYKTOPCKO-
KOHCTPYKTOPCKO- TEXHOJIOTHUECKOM Pa3paboTKu
TEXHUYECKYIO pa3paboTKy TBOPUYECKOH HJIeN IIyTEeM INPUMEHEHUS
SKCIIEPUMEHTAIBHBIX KOMITBIOTEPHBIX porpamm 3D-

MOACIMPOBAHUA U TEXHOJIOTUH
AJAUTUBHOI'O U Cy6TpaKTI/IBHOI'O
IIPOTOTUITMPOBAHUS

IK-5

CmocobeH paboTats ¢
Pa3IMYHBIMHU MaTepHalaMu,
TEXHOJIOTHYECKUMHU
mpueMamu paboThl C HUMH, a
TakXXe UX KOMOMHUPOBAHUS B
ABTOPCKHX apT-00BEKTAX U
TBOPYECKHX ITPOEKTAX

UA-TIK-5.4

[Touck opurnHanbHBIX
TEXHOJIOIMYECKUH PEIIEHUI Ha OCHOBE
TPaJMLIUOHHBIX U HHHOBALIMOHHBIX
TEXHUK, UX COUETaHUM, COBPEMEHHOMN
UHTEPIPETALMUU TPAJULUOHHBIX
PEMECIIEHHBIX TEXHUK

I1K-6

CnocobeH co3aBath
KOJUICKLIMH FOBEIUPHBIX
yKpameHni n/uim
aKceccyapoB KOCTIOMa B
ABTOPCKOM CTHJIE

NJ-TIK-6.1
TexHosornyeckoe 000py0BaHHUE /IS
CO3/IaHUSI IOBEJIMPHBIX U3/EINH

—  BBIOOp XYAOKECTBEHHBIX MaTEPHAIIOB

M TEXHOJIOTHH JJI1 H3rOTOBJICHHUS
ABTOPCKMX FOBEIMPHBIX KOJIEKLUN
— cozmaet o0pa3Ibl YKpaIeHHH 1mo
ABTOPCKOMY NIPOEKTY U3 PA3NUUYHBIX
MaTepHaIoB ¢ IPUMEHEHUEM
TPAJULUOHHBIX U COBPEMEHHBIX
TEXHOJIOTUH

— COCTaBJIACT TEXHOJOTUYCCKYIO KapTy

n3acnA C HOZ[pOGHLIM Pa3bACHCHUCEM
KOHCTPYKIIUHM U3A€CJIMs, Iponecca €ro
HU3roTOBJICHU, ITOCIICA0BATCIIBHOCTH
TEXHOJIOTUHYIECKUX ITPOLECCOB IIPU
HU3roTOBJICHUHU.

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI
O61mas TpyA0EMKOCTh Y4eOHON AUCHUIIIIMHBI IO YUeOHOMY IJIaHY COCTaBJISIET:

0 OYHOU (popMe 00yUCHHS —

12

3.€.

432 yac.

3.1.
o0OyueHus)

Crpykrypa yueOHOM TUCIUIUIMHBI 1151 00yJaromuxcs Mo BUiaM 3aHaTui (ouHas popma

CTpyKTypa 4 00beM ANCHUILIMHBI

¢op
Ma
npoM
€KYT
BCer
0’

KonTakTHas pa6ora, yac

CamocrosTeabHas padoTa
o0yuaromerocs, 4ac
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3.2.  Crpykrypa yueOHOW NUCHMIUIMHBI )11 00y4YaIOMKXCs M0 pa3jiesiaM U TeMaM JUCIUIUIMHBL: (09Has popMa 00ydeHUs)
Buabl yueOHoii padoThI 5
KonrakTHas paGora s
ILnanupyemsie <
Y Buasl v ¢gopmMbl KOHTPOJIBHBIX
(KOHTpoOJIMpYyeMBbIe) .
@ w MeponpusITHii, 00ecieYnBaOLINeE M0
Pe3yJIbTaThI OCBOEHHS: = ) g N
. HanmenoBanue pasiesos, TeM; ® o = = = COBOKYITHOCTH TEKYIIHIi KOHTPOJIb
Ko(bI) (hopMuPYeMOFi(bIX) . = o 2 ] 5 =
. (opMma(bl) MPOMEKYTOUYHOM aTTECTAUH ) g = E e 2 o 5 ycneBaeMoCTH;
KOMIeTeHuun(it) u & o S 2 e 8 oS =
5 o F 5 S = S = (opMBI MPOMEKYTOUHOTO KOHTPOJISA
HHANKATOPOB J0CTHKEHHS o g = B X g 2 S
- = = 2 ® F = = = 2 = ycneBaeMoCTH
KOMIIeTCeHIM I = EE Sk 2 E g o &
( s = e 8 =5 & s 5 Z o
= = Eas=ss| BEg |[OF
IK-3 YerBepThlii cemecTp ®DOopMBI TEKYIETO KOHTPOIIS TI0 pa3ely:
WJ-TIK-3.1 Pasneu 1. BBegenue B aIATUBHBIE TEXHOJIOTHH 30 30 48 | - VYerHblif onpoc;
WA-TIK-3.3 Tema 1.1 5 5 8 - 3ammTa 1ab0paTOPHBIX
I/II['HK‘BS HCTOqueCKI/Ie NPEANOCHIIKY TOSBIICHUS TBOPYECKUX U UCCICAOBATCIbCKUX pa60T
NJI-TIK-3.6 aJTUTUBHBIX TexHonoruil. Tepmunosorus. Odriee IO 33/IaHUSAM TIPENOABATENs (04HO U B
NpeCTaBJIEHUE Mpoliecca aIIUTUBHOTO opme npesenTauum)
IK-4 MIPOU3BOJICTBA. - Pedepar
NJ-TIK-4.3 Tema 1.2 5 5 8
OCHOBHBIE TEPMHHBI, KIACCUDUKAIHS U TPUHIIATIBI
IK-5 ycTpoicTB ans 3D-nevaru.
WJI-TIK-5.4 Tema 1.3 5 5 8
Knaccndukarms MeToJ0B aJTMTHBHBIX TEXHOJIOTHH
EK_?[K 6.1 Pasnean 2. [Ipoueccsl aIMTHBHOIO NPOU3BO/ICTBA
JATIK-G. Tema 2.1. 5 5 8
[TocnenoBaTenbHOCTD HpoOIIECCa aJAUTUBHOTO
MIPOM3BOJICTBA.
Tema 2.2. O6macTu NpUMEHEHUs!, He BKIIIOYAIOIHE 5 5 8
TpaguLIMOHHOE MojenupoBaHue B cpeae CAIIP
Tema 2.3 [InaBneHue NOpPOIIKOB B ChOpMUPOBAHHOM 5 5 8
croe.
3auer 3a4er 10 COBOKYIMHOCTH PE3YJIbTaToB
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH 1
OLIEHKH UTOTOBOM pabOTHI
Hroro 3a 4 cemectp 30 30 48
IIsaTsIii cemecTp DopMBbI TEKYIIETO KOHTPOJIS 10 pa3aeny:
Pasnen 3. IIpouecchl aIMTHBHOIO MPOU3BO/ICTBA - YeTHblii onpoc;
He B cpene CAIIP - 3amuTa 1abopaToOpHBIX
Tema 3.1. 2 5 9 TBOPUYECKHUX M MCCIIEIOBATENbCKUX PabOT
OKCTPY3HOHHBIE CUCTEMBbI




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yIbTaThl OCBOCHHS
Ko/(b1) hopMupyeMoii(bIX)
KoOMIeTeHunu(if) u
HHIHKATOPOB J0CTHKECHUS
KOMIIETeHIM I

Bujbl yue6Holi padoThI

KonTakTHas pa6ora

g
S
e Buasbl u gopmMbl KOHTPOJIBHBIX
© = MeponpusTHii, 00ecrnieynBaoLIue M0
HaumeHnoBaHnue pa3aesioB, Tem; © @ = = § E COBOKYIIHOCTH TeKYIIHil KOHTPOJIb
(dopMa(bl) IPOMEAKYTOUHON ATTECTALUH D) Z g E E g .| 3 yCIeBaeMocCTH;
= § 7 s 5 & § E & ¢opMBbI TPOMEKYTOUYHOTO KOHTPOJISA
=} = = g 3 E[ £ E8 é ycneBaeMocTH
5| Z5 |S8=&8| &8 | ¢
= | 25 |=5E5| EE|GF
Tema 3.2. 3 6 10 | no 3amaHMsAM mpenogasaTesst (OYHO U B
PacnbuieHue mMaTepuana METOI0M CTPYHHOH NeYaTH (opme Ipe3eHTaLH)
Tema 3.3 2 6 9 - Pedepar
IIporecchbl JaMUHUPOBAHHUS JIUCTOBBIX (CIOUCTHIX)
MaTepHaJIoB
Tema 3.4. 3 5 10
TexHOJIO0rHH NPsIMOH 3aIucu
Tema 3.5. 3 6 10
ITpouecce! HanpaBieHHOTO SHEpropkiaga. Directed
energy deposition
Tema 3.6 3 6 10
OcoOeHHOCTH TPUMEHEHHNS aJANTUBHBIX TEXHOJIOTHH
B pas3IMYHBIX OTPACIAX
3auer 3a4eT 1Mo COBOKYIHOCTH Pe3yJIbTaTOB
TEKYIIETO KOHTPOJIA YCIIEBACMOCTU U
OIIEHKH UTOTOBOH pabOTHI
Hroro 3a 5 cemecTp 16 34 58
IlecToii cemecTp DopmBbl TEKYIET0 KOHTPOJIS IO pa3ieny:
Pa3nen 4. OcobeHHOCTH IPUMeEHEHUS - VYcTHsIi onpoc;
aJIMTUBHBIX TEXHOJIOTHii B Pa3JIMYHBIX OTPACIISIX - 3amuTa 1abopaTOPHBIX
Tema 4.1 2 2 7 TBOPYECKHUX M UCCIIEIOBATEIbCKIX paboT
TOYHOCTh U KaYeCTBO MOBEPXHOCTH MPHU TI0 33/IaHMSM ITpenoaaBaTesst (OYHO U B
BbIpalMBaHUU H3JIENUi (opme Tpe3eHTaLH)
Tema 4.2 2 2 7 - Pedepar
Cnoco06sbI co3nanus nudpooit 3D-moxenn
Tema 4.3 2 2 7
Mertoas! 3D -ckaHHpOBaHUS




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yIbTaThl OCBOCHHS
Ko/(b1) hopMupyeMoii(bIX)
KoOMIeTeHunu(if) u
HHIHKATOPOB J0CTHKECHUS
KOMIIETeHIM I

Bujbl yue6Holi padoThI

KonTakTHas pa6ora

g
S
e Buasbl u gopmMbl KOHTPOJIBHBIX
© = MeponpusTHii, 00ecrnieynBaoLIue M0
HaumeHnoBanue pa3gesios, TeM; © @ = = § E COBOKYIIHOCTH TeKYIIHil KOHTPOJIb
(dopMa(bl) IPOMEAKYTOUHON ATTECTALUH D) Z g E E g .| 3 yCIeBaeMocCTH;
= § 7 s 5 & § E & ¢opMBbI TPOMEKYTOUYHOTO KOHTPOJISA
=} = = g 3 E[ £ E8 £ ycIeBaeMoCTH
S| $E | SgEE| £5 | S
> 2z =S = = g = s 9
= =] B a = = = O ¥
Tema 4.4 2 2 7
[IporpammHOe oOecnieyeHue, HCIONIb3YEMOe B
AU TUBHBIX TCXHOJIOTUAX
Tema 4.5 3 3 8
Martepuans! 11 3D-neyat
Tema 4.6 3 3 8
Bp100p TeXHOJIOIMH JUIsE KOHKPETHOTO W3IEIHs
3auer 3a4er 1o COBOKYIHOCTH PE3YJIbTaToB
TEKYIIEro KOHTPOJISl YCIIEBAeMOCTH 1
OILIEHKH UTOTOBOH pabOTHI
Hroro 3a 6 cemecTp 14 14 44
Cenbmoii cemecTp DOpMBI TEKYILETO KOHTPOJIS IO pa3jely:
Pasnen 5. CmexkHbIe pouecchl - YeTHbli onpoc;
Tema 5.1 2 5 9 - 3amiura J1a00paTOPHBIX
[TocToOpaboTka TBOPUYECKHX U HCCIIE0BATENLCKIX paboT
Tema 5.2 3 6 10 110 3aJaHUSM IIpenoJaBaTeisd (quo UB
ITpo6aeMsl (dhopme mpe3eHTanNN)
Tewma 5.3 2 6 9 |- Pedepar
CyOTpakTHBHBIE TEXHOJOTHH aITATHBHOTO
MIPOM3BOJICTBA
Tema 5.4 3 5 10
OCHOBBI TEHEPATHBHOTO JU3aiiHa
Tema 5.5 3 6 10
Bo3morkHOCTH 17151 OM3HEca 1 Oyyliee aJTATHBHOTO
1 CyOTPaKTHBHOTO MTPOU3BOJICTB
Tema 5.6 3 6 10
[TpenmymecTBa cCUCTEM A JUTUBHOTO NPOU3BOJICTBA




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yIbTaThl OCBOCHHS
Ko/(b1) hopMupyeMoii(bIX)
KoOMIeTeHunu(if) u
HHIHKATOPOB J0CTHKECHUS
KOMIIETeHIM I

Bujbl yue6Holi padoThI

KonTakTHas pa6ora

<
=
=3
©
e Buasbl u gopmMbl KOHTPOJIBHBIX
© g MeponpHATHIi, 00ecrieYnBaIOLIHeE 1O
9 o
HaumeHnoBanue pa3iesioB, TeM; 2 ® I = 3 K COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(dopMa(bl) IPOMEAKYTOUHON ATTECTALUH D) ) E E g 5|3 yCIeBaeMocCTH;
= § o) 5 % 0 § E E ¢opMBbI TPOMEKYTOUYHOTO KOHTPOJISA
- > S G
= = E gi = > = 8 5 yCIeBaeMocTH
= S
| £ |SgEE| £:2 |3
s = = S = = a = = 2
= | =3 |S3E88| =8 |JF
(<) [a0]
OK3aMeH 36 | DK3aMeH O COBOKYITHOCTH Pe3yIbTaTOB
TCKYILIETO KOHTPOJA YCIIEBACMOCTHU U
OLIEHKH UTOTOBO# pabOThHI
Hroro 3a 7 cemecTp 16 34 58
HUTOI'O 3a Bech mepuoj 50 50 94
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Kpartkoe coneprxanne yaeOHON TUCITUTIITMHBI

Ne i

HaumeHnoBanue pa3aeaa
M TEMbI TUCHHUIIJIMHBI

Coaep:xanue pazaesa (TeMbl)

Paszgen 1.

BBeneHue B aJIUTUBHbIE T

C€XHOJIOTHHA

Tema 1.1

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

Hcropuueckue npeaochbUIKy MOSBICHUS a1 JUTUBHBIX TEXHOJIOT U,
TEPMHHOJIOTUS

Hcropuueckue 3tarnbl pa3BUTHA aIUTHBHBIX TeXHOJIOTHI. OCHOBEI
TEXHOJIOTHH aJIINTHBHOTO TIPON3BOJICTBA. BBeieHue u onncanue
OCHOBHBIX IPHHIHUIIOB. O0LIee MpeACTaBIeHHE IPOLecca aIIUTHBHOTO
MPOU3BOACTBA. Pasiiune Mex 1y aqIUTHBHBIM ITPOU3BOJCTBOM U
o0paboTkoii Ha ctankax ¢ UITY. [Togxoas! udpoBOTro MpoeKTUPOBaHAST U
NPOU3BOACTBA. [{pyrie poacTBeHHBIC TEXHOIOTUH. MexXIyHapoIHoe
pacnpocTpaHeHHe aIJUTHBHOTO MPOU3BOACTBA. [lepceKTHBEI
aJITUTHBHOTO TIPOM3BOJCTBA. TpaHChOopMaIus OBICTPOTO
MIPOTOTUIIMPOBAHUS B PSIMOE LU(PPOBOE NPOU3BOJICTBO.

Tema 1.2

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

OCHOBHBIE TEPMHHBI, KIaCCUPUKAIHS U IPUHIIHAIIB yCTpoicTB At 3D-
TevaTy.

Oransl 3D-nevatu. [IpeuMyniecTBa u HEAOCTATKH A IUTHBHBIX
TEXHOJIOTHH 110 CPABHEHHIO C TPAAUIMOHHBIMH — CyOTPaKTHBHBIMH.
XapaKTepUCTUKA PBIHKA aJAUTUBHBIX TEXHONOIUH. IlepcnekTuBbI
NIPUMEHEHHUS U 3aJja4l KpuBOH ['apTHepa [uisl aJAUTUBHBIX TEXHOJIOTUH.
PasBurue

TEXHOJIOTHH aAJUTUBHOTO KOMIIBIOTEPHOTO MOAECIUPOBAHUS 1
MIPOEKTHPOBAHUSI.

CucTeMBI ¢ HCIONb30BaHNEM METAIUIOB. [ MOpHIHbIE CHCTEMBI.

Tema 1.3

Knaccudukarus MmeToqoB
aJTATUBHBIX TEXHOJIOTHHA

Knaccudukanms MeTo0B aqINTHBHBIX TEXHOJIOTHH

Knaccudukanms no merony hopMupoBaHus ci10s1, O METOAY prukcannu
CJIOS, TIO THITY MaTepHaJIoB, 110 KIIFOUEBOH TeXHOoIoTHuH. IIpuMepst
npumeneHns1. Knaccudukanys nopomkoB 1 APYruX MaTepralos.
TexHoNOrMYeCKUe MapaMeTphl MPOIECCOB aTUTHBHOTO MPOU3BOICTBA
du3nyecKre OCHOBBI M TEXHOJIOTHUECKUE MPOIECCHI TPEXMEPHON TeYaTH.
CuHTe3 Ha OAJIOKKE U MIPSIMOE HaHECEHHe MeTallla, KaK 1Ba OCHOBHBIX
npunImna 3D-neyatn. CoBpeMeHHBIE IPOMBIIIICHHBIE aITUTHBHBIE
TEXHOJIOTHH: CENEKTUBHOE JIa3ePHOE CIUIABIICHHUE, CEJIEKTUBHOE
3JIEKTPOHHO-JIy4eBOE CIUIABICHUE, CTPYHHOE HAaHECEHUE CBA3YIOIIETO U
npsiMast nedats. GU3MUecKre OCHOBBI CEJIEKTHBHOTO JIA36PHOTO CIIEKaHUs
(CJIC)

Paznen 2.

IIpouecchl aTUTHBHOTO MPOU3BOACTBA

Tema 2.1

ITocnenoBareabHOCTH
mpolecca aTuTHBHOTO
MIPOM3BOJICTBA.

INocnenoBatesbHOCTD TpoLECCa AITUTUBHOTO IPOU3BOJICTBA.
Bocewms 3TanoB agauTuBHOTO npon3BoacTsa: 1) Konnenryanusanus
u3zenus u ero npoekrtuposanue B cpene CAIIP; 2) [IpeoOpasoBanue
nanHbIx CATIP B STL/AMF dopmarsr; 3) [lepenaua STL/AMF odaiinos Ha
MaIlMHBI 3/TATUBHOTO IPON3BOJICTBA U MX 00paboTka; 4) HacTtpoiika
MammHsl; 5) [Toctpoenue usnenus;

6) N3Bneuenune n ouncrka mznenus; 7) Ilocrobpadborka uznenus; 8)
IIpumenenue.

Paznuuns TexHONOrni aqANTUBHOTO IPON3BOACTBA. CHCTEMBI C
HCTIONIb30BaHHEM METAIIOB.

Texuudgeckoe obOcmyxuBanue obopyaosanus. Bompocs! 06paboTku u
XpaHEHHS MaTepPHaJIOB.

ITpoekTHpoBaHNe aJAUTHBHOTO IPOU3BOJCTBRA.

Tema 2.2

Ob6nacTv IpUMEHEHUS, HE
BKJIIOYAIOLIHE
TPaaAUIIOHHOE
MOJIETIMPOBAHHUE B Cpejie
CAIIP

OO6sacTi MpUMEHEHUS, He BKITIOYAIOIINE TPATUIIMOHHOE MOIECTUPOBaHUE
B cpene CAIIP.

[ponece ¢poromonumepusalyy B BaHHe. MaTeprabl s
(dorononumepuzauu B BanHe. CKOpocTh peakuuu. OoTomoruMepu3alus
B BaHHE C JIa3epHBIM CKaHUpOBaHHeM. MoieanpoBaHue mpoiecca
¢dorononumepusanuu. BekropHoe ckaHHpPOBaHUE.
MukpodoTornonumMepu3aiys B BAHHE C BEKTOPHBIM CKAHUPOBAHHEM.

TexHomoruu u ITPOLECChI HpOGKIIPIOHHOﬁ (bOTOHOJ'II/IMepI/I?)aHI/II/I B BAHHC C
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HCTIOBb30BaHUEeM Macok. J[Byx($oToHHas (oTomonnMepr3aIis B BaHHE.
[IpenmymecTBa M HEAOCTATKH MpoIiecca.

Tema 2.3 [InaBieHne NOPOILIKOB B [T:1aBneHre TOPOIIKOB B CPOPMHUPOBAHHOM CIIOE.

c(OpPMUPOBAHHOM CIIOE. Martepuansl: HONHMEPBI, METAJUIBI K KepaMuKa. MeXaHU3MBbl CIIEKaHHUs
nopoukos. [TapamMeTps! TEXHOIOTUYECKOTO NpolLiecca U MOAETUPOBaHUE.
Pabota ¢ nopomkamu. Bapuanter npoueccos PBF Ilpenmymiectsa u
HEJOCTaTKHU Ipolecca.

Pa3zgen 3. | IIpoumeccsl axAMTHBHOTO Mpou3BoAcTBa He B cpene CAIIP

Tema 3.1. OKCTPY3HOHHBIE CHCTEMBI | DKCTPY3MOHHBIE CHCTEMBI.

OcCHOBHBIE IPUHLUIIBI HOCTPOECHUS U TpaeKTopuH ABmxeHus. FDM
mporiecc, pa3paboTaHHbI KoMIaHuei Stratasys. Marepuaibl.
Orpannyenus FDM. buoskctpysus. Jlpyrue cuCTeMsl.

Tema 3.2. Pacnbuienue matepuana PacnbuieHue matepuana METOIOM CTPYHHOM MeYaTH.

METOJOM CTpyHHOI Pa3Burtue nevyaru xak npouecca aJiuTUBHOTO IPOU3BOACTBA. MaTepHasl

neyaTu JUIS pacIbUICHUS METOJIOM CTPYHHOM neuaTH (I0JIMMephl, KepaMuKa,
MeTa/uibl U Jp.). OCHOBBI 00pabOTKH MaTepuanoB. MoaeaupoBaHUe
Ipoliecca pacnbuleHus: MaTepuanoB. O60pynoBaHME AT paCIbUICHHUS
MaTepuanoB. PacnbuieHne CBA3YIOIIEro Al CTPYHHOM MevaTy.
Marepuansl. BapuanTts! nporecca. OdopynoBaHne 1uist pacIiblICHUS
cssyoero. [IperMyinecTsa 1 HEAOCTATKH NPOIIECCa.

Tema 3.3 IIpouecchr [Ipornecchl TaMHHUPOBAHUS JTUCTOBBIX (CJIOUCTHIX) MATEPHAIOB.
JaMUHHUPOBAHUS TUCTOBBIX | Marepuansl. OCHOBBI 00paOOTKH MaTepraoB. Y IbTPa3ByKOBOE
(cTIOMCTBIX) MaTepHAIOB aJJUTHBHOE MPOU3BOJICTBO.

Tema 3.4. TexHonoruu npsiMoin TexHONI0ruM NPsIMON 3aIUCH.
3aMucu HcTopus pa3BUTHS TEXHONOTHU NpsAMOH 3anucH. [Ipsmast 3anucs ¢

HCTONb30BaHueM 4epHUII. [IpsMas 3amuchk METOAOM JIa3€pPHOro MEPEHoca.
[Ipsimas 3amuch TepMUUECKUM HamblieHHeM. [Ipsimas 3amich MoTOKOM
gactull. [Ipsmoe ocaxkaenue u3 xunkoi ¢aspl. [TyakoBsie MeTOIBI
KOPPEKTUPOBKH IJIS aIIUTUBHBIX CyOTPAKTUBHBIX MOAXO0B IPAMON
3anucH. [ népuaHble TeXHOJIOTHHU. VIcIIoIp30BaHNE METOIOB MPSIMOIL
3aIuCH.

Tema 3.5. Iporeccer HanpaBienHoro | [Iporieccsl HampaBieHHOTO 3HEeproBriiana. Directed energy deposition
sHeproBiiaja. Directed Oobuiee onrcaHue Npolecca HalpaBISHHOTo YHeproBKiIana. [lomaua
energy deposition marepuana. CHCTEMbI HAMPABICHHOTO YHEProBKiIaa. [lapamerpsr

npouecca. TUNMYHBIE MaTEpHANbl U MUKPOCTPYKTypa. Bzaumocss3b
00pabOTKH, CTPYKTYpHI 1 cBOMCTB. [IpenmymiectBa n Hemoctatku DED.

Tema 3.6 OcobeHHoCTH OcoOeHHOCTH IPUMEHEHHS aIINTHBHBIX TEXHOIOTHH B pa3THIHBIX
MPUMEHEHUS aJUTUBHBIX | OTPACIIX
TEXHOJIOTH B Pa3IMUHBIX | XapaKTepPHUCTHKA PhIHKA. METObI KOHTPOJIS Ka4eCTBa B aJJINTUBHBIX
oTpacisix TEXHOJIOTHSIX.

Paznen 4. Oco0eHHOCTH IPMMEHEHUs AJJIUTUBHBIX TEXHOJIOTHIl B Pa3IMYHBIX OTPACIAX

Tema 4.1 TOYHOCTB U KaueCTBO To4HOCTb U KaYeCTBO MOBEPXHOCTU NPU BbIPALTUBAHUU U3/1ETUH.
MOBEPXHOCTH NIPH @DaKTOpBl, BAUAIOLINE HA TOUHOCTh U KAYECTBO MTOBEPXHOCTHU.
BBIpAIIMBAHUY U3JENUil

Tema 4.2 CriocoObI co3nanus Crioco0sb1 co3nanus nuposoit 3D-monenun
mdposoit 3D-moaenn Pa3znuunsle MeTonsl co3nanus 3D-mMonenu. AIIUTUBHBIE TEXHOJIOTHU U

ObIcTpoe npoToTHIMpoBaHKe. [10AroTOBKA IIEKTPOHHOI MOJIETH U3/1EINi
K BeIpaliMBaHMIO. [10/IroToBKa OMOPHOI CTPYKTYpPHI (TOANEPKKH).
Co3paHue TpexMepHOH MOJIENH N0 uepTexy AeTanu;3D MoaenupoBaHue B
Kommnac 3D; IToctpoenne coopok B Kommac 3D; [IpoextupoBanue
muterHsIx hopMm B Kommac 3D [Ipaxtndeckue 3agaun 3D MomennpoBaHus
B Kommac 3D. Co3nanue TpexMepHBIX MOJeNeH

Tema 4.3 Metoms! 3D - Metonp! 3D -ckaHUPOBaHHS.

CKaHUPOBAHHUS KonTtakTHBIE CKaHEpHI. beCKOHTaKTHBIE aKTUBHBIE CKaHEPHl. ONTHYECKUE

CKaHepbl. beCKOHTaKTHbIE TACCUBHBIE CKaHEephl. V3ydeHue ycTpoiicTsa,
npuHIHma padoTsl 3D ckaHepoB: MOATOTOBKA CKaHepa, KaTuOpoBKa 1
MPOBEPKa HA TOYHOCTh; MOATOTOBKA JICTAN K CKAHUPOBAHHUIO;
BBITIOJIHEHHE PA0OTHI IO onu(pOBKE U3ACIHs; 00paboTKa pe3yIbTaTOB
CKaHMPOBAHUS; CITUBKA CKAHOB M co3/iaHue stl Monienu; ucnpasicHue U
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JopaboTKa OTCKaHMPOBAHHBIX Mojienel. HazHaueHne 1 mpoBepka
CTpaTEeTHH CKAHNPOBAHMUS IS CJIOEB.

Tema 4.4 IIporpammuOE ITporpammHOE 0OecnieueHNE, NCMOIb3YEMOE B aINTHBHBIX TEXHOJIOTHSIX.
obecrieueHue,
UCTIONIb3YEMOe B
AJIJTMTUBHBIX TEXHOJIOTHSIX

Tema 4.5 Marepuanst qis 3D- Martepuanst 11a 3D-nieuat
nevyaru Knaccudukanms KOHCTPYKIMOHHBIX U CHIPHEBBIX MAaTEPHANIOB,

MIPUMEHSEMBIX B aJlTUTUBHOM MIPOU3BOJCTBE. MaTepuasl 1is
QUIMTHBHBIX MAILMH JJIsl U3TOTOBJICHUS JieTajiell u3 metamia. Obnactu
MIPUMEHEHHUS IOPOIIKOBEIX MaTepUanoB. MeTo bl MOTydeHus
METATMYECKNX OPOIIKOB, TEXHOJIOTHS MOIYIECHHUSI 3aTOTOBOK U3
KOHCTPYKIMOHHBIX U CIELUATIBHBIX CIUIABOB PaCTIbIIICHUEM
(aromm3anmeit) Mmetaymia. MammHb! 1 000pyIOBaHNE IS BRIPAIIIMBAHUS
MeTaIMYecKuX u3aenuil. IIpuanun nefcTBus 1 0COOCHHOCTH
9KCIITyaTay 000pyI0BaHHS I U3TOTOBICHUS U3EITHHA METOJOM
MOCJIOWHOTO CHHTE3a M MPSIMOTO HaHeceHus Metaa. Binder jetting
TeXHOJ0ruu. Vcrosnp30BaHue aiIUTUBHBIX TEXHOIOIUM B TUTCHHOM
IIPOU3BOJICTBE.

Tema 4.6 Bribop TexHonoruu s BpI100p TeXHOIOTHH /17151 KOHKPETHOTO M3emus. [[puHIUIEL BRIOOpa
KOHKPETHOTO M3/eTIHs MaTepHaioB U OTJIAIKU TeXHOIOTHH 3D-neyaTu KOHKPETHOTO U3/eNHs.

KoneuHo-anemeHTHOE MozenupoBanue. [IpoextiupoBanue netaneit mis
aJTUTUBHBIX TeXHONOTui. Tonosornueckas ONTHMH3ALUS

Pa3znen 5. | CMexkHbIe nPolecchl

Tema 5.1 [TocToOpaboTka [MocToOpaboTka. Bumbel TepMOMEXaHUUECKOH U AIEKTPOXHUMHUYECKON

00pabOTOK U3eNNii [T FOBETUPHOM oTpaciu. OLeHKa ¥ yCTpaHCHHE
BHYTPEHHUX HaIlpsDKeHUM. ['opsiuee H30cTaTndeckoe pecCOBaHUE.
['nOpuTHBIE TEXHOJIOTHH.

Tema 5.2 ITpobnemst [TpoGnembl TpemrHOOOpa30BaHKsI P BBIPALIMBAHUH H3/ENHIL.

Tema 5.3 CyOTpaKkTuBHBIC CyOTpaKTHBHBIC TEXHOJIOTHH aIIUTUBHOTO IIPOU3BOCTBA. brIcTpas
TEXHOJIOTHH aAIUTUBHOTO | HHCTpYMEHTOBKA. OCHOBHI OOPAaTHOTO MPOEKTUPOBAHUS U
MIPOM3BOJICTBA KOHCTpyHupoBaHus. [IporpammHoe obGecnieuenue. PacpocTpaHneHHbIE

TEXHOJIOTHH CyOTPaKTUBHOTO MPOU3BOJCTBRA. TexHoIornn
CyOTpaKTHBHOTO IPOM3BOACTBA B OTPACIAX MPOU3BO/ICTRA.
PacnpocTpaneHHbIe CyOTpaKTHBHBIE MPOILECCH: ppe3epHas oOpaboTka;
00paboTKa pezaHueM, TOKapHas 00padOTKa; Ta3epHas pe3Ka;
ruapoabpa3uBHas pe3Ka; CBEpPIICHHE; JIEKTPOIPO3NOHHAS 00paboTKa;
numdosanue. O6opynosanue. [IporpaMmuoe obecrieuenue.

Tema 5.4 OCHOBBI T€HEPATUBHOTO OCHOBBI TeHEpaTUBHOTO An3aiiHa. [IpoekTipoBaHue ¢ yueToM TpeOoBaHHN
JM3aiiHa MIPOM3BO/ICTBA M COOPKU. YHHUKAIbHBIC BO3MOXKHOCTH a/ITATUBHOTO

TIPOMU3BOJICTBA (CIOXKHBIE (DOPMBI, HEpapXusl, MaTepHabl, a TAKXKe
(dyHKIMOHANbHAs! CII0KHOCTE). [IpuHIMNIET 1 nesnn 6a30Boro
MIPOEKTUPOBAHUS Il aAUTUBHOTO NMpou3BoAcTBa. Mccnenopanue
cBoOosI poexTupoBanust. Uactpymentsl CAIIP s angutuBHOTO M
CyOTPaKTUBHOTO NMPOU3BOJICTBA. METO bl CHHTE3A.

Tema 5.5 Bo3smoxHocTH 115 BosmosxkHOCTH [T OM3HECa B OyfyIiee afJuTHBHOTO U CYOTPaKTHBHOTO
O6uzHeca u Oyayiee TIPOU3BO/ICTB.

AJTUTHBHOTO U
CyOTpPaKTUBHOTO
MIPOM3BOJICTB.

Tema 5.6 IIpeumymiectBa cucrem IIpeumyiiecTBa cucTeM alTMTUBHOrO MPOU3BOICTBa Bo3MoxkHOCTH /1151
aJTUTHBHOTO O6u3Heca u OyayIee alJUTHBHOTO U CYOTPaKTHBHOTO MIPOM3BOJICTB B
MPOU3BOJICTBA 10BeJIMPHOH oTpaciu. HoBble Bubl npoaykin. HoBble THITBI

opranusanuii. HoBeie Tumel 3ansroctu. L{upposoe
MPeIPUHIMATEILCTBO. MIHTe ek TyalbHast COOCTBEHHOCTH. [IpophiBHAS
WHHOBaIWsl. J[BIKeHHEe HOBATOPOB. MeTOo/ b BBIOOpA [T U3ACIIHIA.
[InanupoBaHue ¥ KOHTPOJIb MPOU3BOJICTBA
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3.4.  Opranuzanus caMOCTOATEIBHOW pabOThl 00yUaIOIINXCS

CamocrositenpHas paboTa CTyAeHTa — oOs3aTenbHas YacThb 0O0pa30BaTENBHOIO IpoIlecca,
HarpaBJIeHHAs Ha Pa3BUTHE TOTOBHOCTU K MPO(PECCHOHATHLHOMY U INYHOCTHOMY CaM000pa30BaHUIo,
Ha IPOEKTHPOBAHUE JAbHEHUIIEro 00pa3oBaTeIbHOr0 MapIIpyTa u NpoQecCHOHATBLHOI Kapbepsbl.
CamocrosTenbHas pabora OO0yYalOUMXCsS 1O AUCHUIUIMHE OpPraHM30BaHa KaK COBOKYITHOCTb
aAyAUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH M paboT, O00ECHEeUMBAIONIMX YCIEHNIHOE OCBOCHHE
JVCLIUATUTAHBL.

AynuropHas caMoCTosTeNlbHasE paboTa 00ydJaromuXcsl MO AUCIUIUIMHE BBIMOIHACTCS HAa y4eOHBIX
3aHATUSAX TOJ PYKOBOACTBOM MPEIMOJABATENS U IO €ro 3aJaHui0. AYIUTOpHAs CaMOCTOSTEIbHAs
pabora 0oO0ydarImMXcs BXOIUT B OOmMKA 00OBEM BpPEMEHH, OTBEJIECHHOTO YYEOHBIM IUIAaHOM Ha
ayJUTOPHYIO paboTy, U PErJIAMEHTUPYETCSI pacliicaHreM y4eOHBIX 3aHITHH.

BHueaynutopHas camocrosATenpHas paboTra oOydaromuxcsi — IUIaHupyeMas ydeOHas, Hay4HO-
HCCIIEIOBATEIIbCKAs, TPAKTHUYECKasi paboTa 00y4yaromuXcs, BBIOJIHAEMAasi BO BHEAYAUTOPHOE BPEMS
10 33JaHUI0 M IIPU METOJIUYECKOM PYKOBOJCTBE IPENoJaBaTelisi, HO 0€3 ero HemocpeICTBEHHOTO
y4acTHs, PaCIMCaHNEM YUSOHBIX 3aHATUI HE PETJIAMEHTUPYETCS.

Bunbl m conmepkanue 3amaHuil Uil BHEAYAMTOPHOH CaMOCTOSITENBbHOW pabOThl MOTYT HMETh
BapuaTUBHBIK © auddepeHInpoBaHHBI XapakTep, YYHUTHIBATH OCOOCHHOCTH HAalpaBJICHUS
HOATOTOBKH U JAHHOW y4eOHOM JUCUUILIMHEL, a TAK)Ke MHAWBUAYaJIbHbIE OCOOCHHOCTH CTY/ICHTA.
Bueayauropnas camocrosiTenbHast padoTa 00y4aronuxcsi BKJIIOYAeT B ce0sl:

- MOJITOTOBKY K JICKIIHSAM M MIPAKTUYECKUM 3aHSATHSM, 3a4€Ty C OIIEHKOM, 3K3aMeHY;,

— M3Yy4YEeHHE YU4eOHBIX MOCOOUI;

- W3yueHHE pa3lelioB/TeM, HE BBHIHOCHMBIX Ha JIEKIUHM H MPAKTUYECKHE 3aHATHUSL
CaMOCTOSITENILHO;

- IIPOBE/IEHUE UCCIIEI0BATENIbCKUX paboT;

- M3y4eHHEe TEOPETHUECKOT0 U MPAKTHUECKOro MaTepraa 1o peKOMEeH/I0BaHHbIM HCTOYHHUKAM;
- BBINOJIHEHUE TOMAIIHUX 3aJlaHHH;

- BBINOJIHEHUE WHAWBUYaIbHbIX 3aJaHUH;

- MOJIFOTOBKA K IPOMEKYTOUHOM aTTeCTallMi B TEUCHHE CEMECTPA;

- CO3JIaHME MTPE3CHTAINH 10 N3ydaeMbIM TeMaM H JIp.

CamocrosrenbHas paboTa o0yyaromuxcs ¢ yyacTHeM HpernojaBareis B GopMe MHOM KOHTAaKTHOU
paboThl MpenycMaTpuBaeT TPYIIOBYI0 U (WJIM) MHIMBUIYalIbHYIO paboTy ¢ 00y4aromuMmucs u
BKJIIOYAET B ceO0sl:

— MPOBEICHUE HHINBUAYAIbHBIX U TPYIIOBBIX KOHCYJIBTAIIUH 110 OT/IE€IbHBIM TEMaM/pa3iesiam
JUCIUIINHBI,

- MIPOBE/ICHUE KOHCYIbTALUI Mepe]l 3a4€TOM C OLEHKOM M0 HE0OX0IMMOCTH;

- KOHCYJIbTAIlMM IO OpraHU3allMd CaMOCTOSITEIbHOIO M3YYEHHUS OTIENbHBIX pa3ieioB/TeM,
0a30BbIX MOHATHH y4YeOHBIX AUCIUIUIMH MPOQHIBHOTO/POJICTBEHHOrO OakanaBpuara, KOTOpHIE
dbopmuposanu OIIK u T1K, B niensx oGecredeHuss MpeeMCTBEHHOCTH 00pa30BaHMS.

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

Buanl n popMbI
HaunmenoBanmue pasaesna : hop 'y
KOHTPOJbHBIX =
/TeMBbI TUCITHILTHHDI, . - 9
3aganusa 1Isl CaMOCTOATEILHOM MepONnpUSITUHI e
Ne BBIHOCHMbIE Ha =
padoThI (Y4YMTBHIBAKOTCS NIPH =
CaMOCTOSITEJIbHOE =
IPOBEACHNH TEKYIIEro =
H3ydeHue >
KOHTPOJIs1) [
==
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Pa3pen 1.

BBeneHue B alIUTUBHBbIE TEXHOJIOTUH

Tema 1.1

Hcropuueckue mpenocbuIKn
TIOSIBJICHUS alJTUTUBHBIX
TexHojoruil. TepMuHOIOrus.
OO01ee mpeacTaBICHHE
mpoliecca aJAUTUBHOTO
MPON3BOJICTBA.

Hcropuueckue npeanocbuIKn
TIOSAABJICHUSI aIJUTHBHBIX
TEXHOJIOTHH, TEPMUHOJIOTHS
Hcropuueckue starnsl pa3BUTHS
AJUIUTUBHBIX TEXHOJIOTH.
OCHOBBI TEXHOJIOTHH
AJUIMTHBHOTO TIPOU3BOJICTBA.
BBenenue u onucaHue OCHOBHBIX
npuHounoB. Ob6uiee
MIPEACTaBICHUE MTPOIIECcCa
aJIMTHBHOTO TIPON3BO/ICTBA.
Paznnane Mexay aniuTHBHBIM
MIPOU3BOJICTBOM M 00pabOTKOI Ha
crankax ¢ YITVY. Iloaxomasl

M pOBOro MPOESKTUPOBAHHUS
npou3BoACTBa. pyrue
POJICTBEHHBIE TEXHOJIOTHU.
MexayHapoaHoe
pacnpocTpaHeHHe aAJUTHBHOTO
Ipou3BoACTBA. [lepcrneKkTuBbl
aJIUTHBHOTO TIPON3BOJICTBA.
Tpaucdopmarus OBICTPOTO
MIPOTOTUIIMPOBAHMS B IIPIMOE
11(ppoBOE TPOU3BOJCTBO.

Tema 1.2

OCHOBHBIE TEPMUHBI,
KIacCH(UKAMs ¥ MPUHINIIBI
ycTpoiictB s 3D-nedarn.

OCHOBHBIE TEPMUHBI,
KIaccu(UKAIUSA ¥ PUHITHAIIEI
ycTpoiictB st 3D-nevatu.
Oranel 3D-neyaTu.
IIpeumyniecTBa v HEJOCTATKU
aJIMTUBHBIX TEXHOJIOTHIA O
CPaBHEHHMIO C TPAJAUIIHOHHBIMH —
CyOTpaKTUBHBIMH.
XapaKTepUCTHUKA PhIHKA
aJITATUBHBIX TEXHOJIOTHMA.
[lepcnexTuBbI

MPUMEHEHHUS U 3a]Ja4l KpUBOI
lapTHepa U1 agANTUBHBIX
TexHonoruil. Pa3surue
TEXHOJOTHH aJAUTUBHOTO
KOMITBIOTEPHOTO MOJICTTUPOBAHUS
Y IPOEKTUPOBAHUS.

CHCTeMBI ¢ UCTIONIF30BaHIEM
MeTauoB. [ MOpUIHBIE CHCTEMEI.

Tema 1.3

Kinaccudukanus MmetonoB
AIMTUBHBIX TEXHOJIOTUNA

Knaccudukarms metooB
aJIATUBHBIX TEXHOJIOTUH
Knaccudukarus mo merory
(hopMHUpPOBAHHUS CIIOS, TIO METOLY
(buKcaIyu Ciosi, o THITY
MaTepHaJIoB, MO KIIOUEeBON
texHosioruu. [Ipumepst
npuMeHeHus. Kiaccudukanms
MOPOLIKOB U APYTUX MaTepHAIIOB.
TexHonornyeckue napaMeTpbl
MIPOIIECCOB aJAUTUBHOTO
npou3sBojictBa Puznveckue
OCHOBBI M TEXHOJIOTHUECKHUE
TPOLECCHI TPEXMEPHOM MEeUaTH.
CuHTEe3 Ha IOAJIOKKE U PAMOE
HaHECEHUE MeTallla, KaK J1Ba
OCHOBHBIX IpuHLHKIa 3D-nevaTu.

DOpMBI TEKYILETO
KOHTPOJIA 110 Pa3zely:

- YeTHBIi onpoc;
- 3amura
J1a00PaTOPHBIX
TBOPYECKHX U
UCCIIEI0BATEIbCKUX
paboT 1o 3aJaHusIM
npenoyaBarens (04HO U
B (hopMe Tpe3eHTAIIH)
- Ped
epar
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CoBpeMeHHBIE ITPOMBIIIICHHEIE
aJITUTHBHBIC TEXHOJIOTHU:
CEJIEKTUBHOE JIa3€pHOE
CIUTaBIIEHUE, CENIEKTUBHOE
3JIEKTPOHHO-TY4EeBOE
CILIaBJICHUE, CTPYHHOE
HaHECEHHUE CBA3YIOIIETO U
npsimas neyath. Ouznueckue
OCHOBBI CEJICKTHBHOTO JIa3epHOTO
cnekanus (CJIC)

Pasgen 2.

IIpoueccryl aIIUTHBHOTO MPOH

3BOJCTBA

Tema 2.1

IlocnenoBaTeIbHOCTh
mpo1iecca aJIuTHBHOTO
TIPOM3BOJICTBA.

[NocnenoBaTenbHOCTH TpoIIEcca
AJITUTHBHOTO TIPOM3BOJICTBA.
Bocewms 3TamnoB aqauTHBHOTO
MPOU3BOJCTBA: 1)
Konnenryanmsanus u3genus u
€ro MPOEKTUPOBAHUE B CPEIIe
CAIIP; 2) IIpeobpa3oBanne
nanaeix CAIIP B STL/AMF
¢dbopmartsr; 3) [epenaua
STL/AMF ¢aiinoB Ha MaIIuHbI
aJITUTUBHOTO MPOU3BOJICTBA U UX
obpabotka; 4) Hactpoiika
MammmHsL 5) [TocTpoerne
MRS

6) 3BiieucHre U OYNCTKA
mpenus; 7) [ToctobpadboTka
mgenus; 8) [IpuMenenwe.
Paznuuus rexnonoruit
AITUTUBHOTO MIPOU3BOJICTBA.
CHCTEMBI ¢ UCTIOJIb30BAaHHEM
METaJIJIOB.

TexHHUeCKOE 00CTYKUBAHKE
obopynoBanus. Bonpocsl
00pabOTKN M XpaHEHHUS
MaTepHAaJIOB.

[IpoekTHpoBaHue aJAUTUBHOTO
MIPOU3BOJICTBA.

Tema 2.2

O6nacTu npUMEHeHus, He
BKJIIOYAOIIHE TPaJUIINOHHOE
MOJIETIMPOBaHUE B Cpeie
CAIIP

OObnactu MpUMEHEHUS, HE
BKITIOYAFOIIUE TPATUIIHOHHOE
mozenupoBanue B cpene CAIIP.
[Ipouecc ¢porononanmepusannu B
BaHHE. Matepuaibl s
(oTomonumMepu3aIy B BaHHE.
CKOpOCTh peaKITum.
doTomoauMepu3anys B BaHHE C
Ja3epHBIM CKAaHHPOBAHHUEM.
MopaenupoBaHue nporecca
¢dorononnmepuzanum. BekropHoe
CKaHHPOBAHUE.
MuxkpogoTornoaumepu3anys B
BAaHHE C BEKTOPHBIM
CKaHMpOBaHUEM. TEXHOJIOTUU U
MIPOLIECCHI TPOEKIIHOHHON
(oTomonumepr3auy B BaHHE €
HCTIOTb30BaHUEM MACOK.
JByxdoToHHAs
(oTomonnmepr3aIus B BaHHE.
[IpenmymiecTBa M HEIOCTATKH

nporiecca.

DOopMBI TEKYILETO
KOHTPOJIS TI0 pa3emy:

- VYceTHbll onpoc;
- 3amura
nabopaTOPHBIX
TBOPUYECKHX U
HCCIIEI0BATEIbCKUX
paboT 1o 3aJaHKusIM
npernoaBaTens (0O4HO U
B (hopMe MPE3CHTAIINN)
- Ped
epar
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Tema 2.3

IInaBienre mMOpoOIIKOB B
c(hOPMHUPOBAHHOM CIIO€.

IInaBienue MOPOIIKOB B
c(OPMHUPOBAHHOM CIIOE.
Martepuansl: HOTUMEPEI,
MeTaJUIbl U KepaMUKa.
MexaHU3MBI CIEKaHUs
nopoukos. [TapameTpsl
TEXHOJIOTHUYECKOT0 Ipolecca U
MojenupoBanue. Padora ¢
nopoukamu. BapuaHTsl
npoueccoB PBF [Ipeumymiectsa u
HEJIOCTATKHU NPOIIECcCa.

Paspgen 3.

HpOlIECCI)I AJIUTHBHOTO PO

3BojcTBa He B cpeae CAIIP

Tema 3.1.

OKCTPY3HOHHBIE CHCTEMBI

OKCTPY3MOHHBIE CHCTEMBI.
OCHOBHBIE IPUHIIHITBI
MOCTPOEHHS] U TPAEKTOPHU
neumxenus. FDM mpouecc,
pa3paboTaHHBII KOMIaHHEH
Stratasys. Marepuansl.
Orpannuenus FDM.
buoskcrpysust. lpyrue CucTeMsl.

Tema 3.2.

Pacnsinenue marepuana
METOJIOM CTPYHHOH IeyaTn

PacnpuieHne Mareprana METOA0M
CTpYWHOU IeyaTu.

PazButHe neuatu kak npoiecca
aJIMTUBHOI'O IIPOU3BOACTBA.
MaTepI/Ianm JUTA paclblJICHU S
METO/IOM CTPYWHOH neyaTu
(monumepsI, KepaMuKa, METaIIbl
u 71p.). OcHOBHI 00pabOTKH
MarepuanoB. MoaenupoBaHue
MpolLecca pacibUIEHUS
MatepuanoB. O0opynoBaHUE IS
pacTbUICHHSI MaTepHAIIOB.
Pacnbuienue cBs3yroiero s
CTpyHHOM neyatu. Marepuasl.
BapuanTs! nmpouecca.
O6opyaoBaHue IS pacTbIICHHS
ces3ytouero. [IpeumyniecTsa u
HEJ0CTAaTKH IpoLecca.

Tema 3.3

IIpoueccel 1TaMUHUPOBaHUS
JIUCTOBBIX (CIIOUCTHIX)
MaTepuanoB

IIpouecchl 1TaMUHUPOBaHUS
JIUCTOBBIX (CIIOUCTHIX)
MaTepHanoB. MatepHaisl.
OcHOBBI 00pabOTKH MaTepHaJIOB.
VYiIpTpa3sByKOBOE I TUTHBHOE
IIPOM3BOJICTBO.

Tema 3.4.

TexHonoruu npsiMou 3arucu

TexHonoruu npsiMon 3arucu.
Hcropus pa3BUTHS TEXHOJIOTUU
npsmoi 3anucu. Ipsamas 3anuce ¢
HCTIOJIb30BaHNEM YEPHUIL.
IIpsmas 3anuch METOJIOM
JazepHoro nepeHoca. [Ipsmas
3aMHUCh TEPMUUECKUM
HambpuieHueM. [IpsimMast 3amuch
noTokoM vactul. [Ipsmoe
OCaXXJICHHUE U3 KHUIKOH (ha3bl.
ITyukoBbie MeTOABI
KOPPEKTUPOBKH AJIS1 aAIMTUBHBIX
CyOTpaKTHUBHBIX MOJXO/I0B
npsiMol 3anucu. ['ubpuansie
TexHozioruu. Mcnosp3oBanue

METOJIOB IPSIMOI1 3aITHCH.

DOpMBI TEKYILETO
KOHTPOJIS TI0 pa3Jemy:

- VYcTHbIl ompoc;
- 3amura
nabopaTOPHBIX
TBOPUYECKHX U
UCCIIEIOBATEIbCKUX
pabot no 3amaHusM
npernogaBaTens (04HO U
B (hopMe MPE3CHTAIINN)
- Ped
epat

10

10
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Tema 3.5.

IIpouiecchbr HanpaBIEHHOTO
sHeproBkianaa. Directed
energy deposition

IIpouecchl HanpaBIEHHOTO
sHeproBkiana. Directed energy
deposition

OOmee onncanue mpouecca
HaIpaBJIEHHOTO YHEPTOBKIAA.
ITonaua marepuana. CucreMsl
HaIpaBJICHHOTO YHEPTOBKIAA.
ITapametpsl npouecca. Tunuynsie
MaTepHalbl 1 MUKPOCTPYKTYpa.
B3anmocBs3s 00paboTKH,
CTPYKTYpBI U CBOMCTB.
IIpenmymiecTBa 1 HEAOCTATKH
DED.

Tema 3.6

Oco0eHHOCTH IPUMEHEHHS
ATUTUBHBIX TEXHOJIOTHH B
Ppas3IMYHbIX OTpaCIgX

Oco0eHHOCTH TIPUMEHEHHS
aJIUTUBHBIX TEXHOJIOTUH B
Pa3IMYHBIX OTPACIAX
XapaxkTepucTKa pblHKa. MeTo bl
KOHTPOJISI KauecTBa B
aJTUTUBHBIX TEXHOJIOTHUSX.

10

10

Paznen 4.

OcobdeHHoCTH NPUMEHECHUSA aJAUTUBHBIX TEeXHOJIOTuid B PAa3/IMYHBIX O0TPACIAX

Tema 4.1

TouyHOCTH ¥ KAYECTBO
MMOBEPXHOCTHU MPU
BbIpAIIMBAaHUU U3IETUN

TOYHOCTH M Ka4ECTBO
MMOBEPXHOCTHU MPH BbIpAIIMBAHUU
U3ICIIH.

®DakTopsl, BIUAIOLINE HA
TOYHOCTH M KQUeCTBO
TOBEPXHOCTH.

Tema 4.2

Cnoco0bI co3anus nuppoBoit
3D-momenn

Cnoco0bI co3nanus nupoBoit
3D-momenn

PasznmuuHBIe METOIBI CO3TAHYS
3D-momenn. AniuTUBHBIE
TEXHOJIOTHH U OBICTpOE
mpoToTUIHpoBaHue. [loaroroska
3JIEKTPOHHOW MOJIETH U3AETUH K
BeIpanuBanuto. Ilogroroska
OIIOPHOM CTPYKTYpBI
(mopnepxkn). Co3nanue
TPEXMEPHON MOJIEIH 10 YEPTEKY
nerann;3D MozmenupoBaHue B
Kowmmac 3D; [Toctpoenne coopok
B Komnac 3D; IIpoextupoBanue
nuteitHbIX popMm B Kommac 3D
IIpaktuueckue 3anayu 3D
mozenupoBanust B Komnac 3D.
Co3gaHue TpexXMEepHbIX Mojenen

Tema 4.3

Mertons! 3D -ckaHupoOBaHUS

Metoas! 3D -ckaHUpOBaHUS.
KoHTakTHBIE CKaHEepHI.
beckoHTaKTHBIE aKTUBHBIE
CKaHCPHbI. Onruyeckue CKaHCPHI.
BbeckonTakTHBIC ITACCHBHBIE
CKaHepbl. M3yueHue ycTpoicTsa,
npuHIUna padotsl 3D ckaHepoB:
MTOJITOTOBKA CKaHepa, KaJnOpoBKa
Y TIpOBEepKa Ha TOYHOCTH;
IO/JITOTOBKA JICTAIH K
CKaHNPOBAHUIO; BHITTOJIHEHHE
paboThI 10 OLM(PPOBKE U3AEIHS;
00paboTKa pe3yIbTaToB
CKaHWPOBAHUSI; CIIMBKA CKaHOB U
co3manue stl Mmomenu;
HCIIpaBJICHNE U T0paboTKa
OTCKaHMNPOBAHHBIX MOJEINEH.

DOpMBI TEKYILETO
KOHTPOJIS 110 pa3ziely:

- YcTHbll 01poc;
- 3ammra
J1a00PaTOPHBIX
TBOPUYECKHX U
HCCIIEI0BATEIbCKUX
paboT 1o 3agaHusIM
npenoaasaTenst (O4HO U
B (hopMe Tpe3eHTAIIH)
- Ped
epar
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Hasznauenue u mpoBepka
CTpaTEeTHH CKaHUPOBAHUS IS
CJIOEB.

Tema 4.4

IIporpammuoe obecneueHue,
UCIIOJIb3yEMOE B aIIUTUBHBIX
TEXHOJIOTHSIX

[Iporpammuoe obecnieueHwe,
UCIIOJIb3yEeMOE B I JUTUBHBIX
TEXHOJIOTHSIX.

Tema 4.5

Marepuanst qyist 3D-nieuatu

Martepuanst 1ia 3D-neuat
Knaccudukarus
KOHCTPYKIIMOHHBIX U CHIPHEBBIX
MaTepHaaoB, IPUMEHIEMBIX B
aJIUTUBHOM TPOU3BOJICTBE.
Martepuaisl A1 aJIATHBHBIX
MaIIUH JJIs1 N3TOTOBJIEHUS
nerangei u3 meramwia. Oonmactu
MIPUMEHECHHUS TIOPOIIKOBBIX
MaTepranoB. MeTOIbI TOTYICHHUS
METAJUTMICCKUX TTOPOIIKOB,
TEXHOJIOTHS OITYYESHHS
3ar0TOBOK U3 KOHCTPYKIIMOHHBIX
U CIIEI[UAJIbHBIX CIJIABOB
pacnbuieHHeM (aTomMu3anueil)
MeTalia. MaluHbel 1
000pyI0BaHUE IS BhIpAI[HBAHHUS
METAUTHYECKUX U3IEJIHH.
IIpuHnun neicTBus u
0COOCHHOCTH HKCILTYaTaIIH
000pyIOBaHUS I U3TOTOBJICHUS
HU3AEINIA METOLOM ITOCIOMHOTO
CHHTE3a U MPSIMOTO HAHECEHHUS
merasna. Binder jetting
TexHoJoruu. Mcnonp30Banue
aJIUTUBHBIX TEXHOJIOTHH B
JIUTEHHOM IIPOU3BOACTBE.

Tema 4.6

Br16op TexHOIOTHM AT
KOHKPETHOTO H3/ETHS

Bpi6op TexHOIOTHH J1Is
KOHKPETHOTO WU3JIENHSL.
[TpuHuMIB! BEIOOpa MaTepuanoB
U OTJIaAKH TexHonoruu 3D-
Ie9aTH KOHKPETHOTO U3ICITHS.
Koneuno-snemenTHoe
MOJICTHPOBaHUE.
[IpoexTupoBanue neranen s
aJJINTUBHBIX TEXHOJIOTHM.
Tormoaoruueckast ONTUMH3ALIMS

Pazpgen 5.

CMeskHbIe MpoLecchl

Tema 5.1

ITocroOpaboTka

[MocrobpaboTka. Bumsr
TEepMOMEXaHUYECKOH 1
3IEKTPOXUMHUIECKOil 06paboToK
WU3ACINUM JIJIS1 FOBEJIMPHOM
otpaciu. OTieHKa U YCTpaHEeHUE
BHYTPEHHUX HAIIPSIKEHUM.
T'opsiuee nzocraTuueckoe
npeccoBanue. [ mOpuaHBIE
TEXHOJIOTHH.

Tema 5.2

TTpoGaembl

ITpoGaemsl TpenmmHO0Opa30BaHUS
MIPY BHIPAIIUBAHUH W3ICIIHH.

Tema 5.3

CyOTpakTUBHBIE TEXHOJIOTHH
aJTATHBHOTO ITPOU3BOJICTBA

CyOTpakTHBHBIC TEXHOJOTHU
aJUIMTHBHOTO TIPOU3BOJICTBA.
BricTpas ”HCTpyMEHTOBKA.
OcHOBBI 00paTHOTO
MIPOCKTUPOBAHUS U
KoHCTpyHpoBaHus. I[IporpammHoe

@DOopMBI TEKYILETO
KOHTPOJIS 110 pa3/eny:

- YcTHbll o1poc;
- 3amura
71a00paTOPHBIX
TBOPYECKHX U
UCCIIeI0BATEbCKUX
paboT Mo 3a7aHusIM
npenoaasaTenst (O4HO U
B (hopMe mpe3cHTAIIH)
- Ped
epar

10
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obecricueHue.
PacripocTpaHeHHbBIE TEXHOJIOTHI
CyOTpaKkTUBHOT'O POU3BOJICTBA.
TexHonorun cyOTpaKTHBHOTO
MIPOMU3BOJICTBA B OTPACIISIX
TIPOM3BO/ICTBA.
Pacnpoctpanennsie
CyOTpaKTHUBHBIE TIPOLIECCHI:
¢dpesepHast 0O6paboTKa;
00paboTka pezaHueM, TOKapHas
00paboTKa; Ta3epHas peska;
runpoabpasnuBHAs pe3Ka;
CBEpJICHHE; JICKTPOIPO3HOHHAS
00paboTka; nutndoBaHue.
O6opynoBanue. [Iporpammuoe
obecrieueHue.

Tema 5.4

OCHOBBI T€HEPATUBHOTO
nu3aiHa

OCHOBBI T€HEPATUBHOTO ANU3alHa.

IIpoexTupoBaHue ¢ yueTOM
TpeGOBaHU MPOU3BOJICTBA U
cOOpKHU. YHUKAJIbHBIE
BO3MOKHOCTH aJIMTHBHOTO
TIPOU3BOJICTBA (CIIOKHBIC (POPMEI,
nepapxusi, MaTepHaJIbl, a TAKKE
(yHKIMOHATIBHAS CIIOKHOCTB ).
[TprHOMDE! 1 1IeTH 6230BOTO
MIPOCKTUPOBAHUS IJIS
aJIUTHBHOTO TIPON3BO/ICTBA.
HccnenoBanue cBoOOIbI
NPOEKTHPOBaHMs. IHCTPYMEHTHI
CAIIP st aniuTHBHOTO U
CyOTpaKkTUBHOT'O POU3BOJICTBA.
MeTo/1bl CHHTE3A.

Tema 5.5

Bo3moxkuocTu st OuszHeca u
Oynyiee aiTuTUBHOTO U
CyOTpPaKTUBHOTO
MPOU3BOJICTB.

BosmosknocTu jy1s1 Ou3Heca u
Oynyiiee alJuTUBHOTO U
CyOTPaKTHBHOTO IIPOU3BO/ICTB.

10

Tema 5.6

[IpenmymecTBa cucreMm
aZITATUBHOTO IIPON3BOJICTBA

[IpeumymiectBa cucrem
aJIMTUBHOT'O MPOU3BOJICTBA
BosmosxHOCTH [T OHM3HECA H
OyayIiee aIauTUBHOTO U
CyOTpaKTHBHOTO IIPOU3BOCTB B
1oBespHOU otpaciu. Hosble
BHJIBI TPOTYKITUH. HOBBIE THITBI
opranuzaiuii. HoBbie Tumbl
3ansroct. ludposoe
MPEANPUHUMATETHCTRO.
HurennekryanpHas
cobctBeHHOCT. [IpopeIBHAs
UHHOBaLMs. [[BrxeHue
HOBaTOpPOB. MeTOIbI BEIOOpA JIIS
uznenuil. [InanupoBanue u
KOHTPOJIb MPOU3BOJICTBA

10

10

3.5. HpI/IMCHCHHC QJICKTPOHHOT'O O6y‘~ICHI/I$I, JUCTaHIIMOHHBIX 06pa3OBaTCJIBHBIX TEXHOJIOTUH

Peanuzamus nporpaMMmbl y4eOHON AMCUMIUIMHBI C NPUMEHEHHEM D3JIEKTPOHHOTO OOyueHus u
JUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHH PETIaMEHTHPYETCs NEHCTBYIOUIMMHU JOKAJIbHBIMH
aKTaMH YHUBEPCUTETA.
DJeKTpOHHbIE 00pa3oBaTeIbHbIE TEXHOJOTUU OOECIEYMBAIOT B COOTBETCTBHHM C IPOrpaMMOMN

IUCLIUILINHEL:
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- OpPraHu3aIfi0 CaMOCTOSITEIIbHONH pabOThl O0YyYaroIIerocsi, BKIJItOYash KOHTPOJIb 3HaHHIA
oOyyaromierocs (TeKyIuid KOHTPOJIb U MTPOMEKYTOUHYIO aTTECTalUIO),

- METOJMYECKOE COMPOBOXKICHHE W JONOJHHUTEIbHYI0 HWH(POPMAIMOHHYIO TOAJICPKKY
AJIEKTPOHHOTO 00YYEHUs (IOTOTHUTEIbHBIC yu4eOHbIC B HHPOPMAITMOHHO-CITPABOYHBIC MATEPHUAIIBI).
Texymas ¥ NPOMEXKYTOYHAs aTTECTallMd HPOBOJATCS B COOTBETCTBHUHM C TpauKoM yueOHOTO
nporiecca 1 paciyicaHheM.
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4. PE3YJbTATbI ObYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLLEHKH YPOBHS COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA ONEHUBAHUSA

4.1. CooTHECEHHE IUIAHUPYEMBIX PE3YJbTaTOB 00YUYEHUS C YPOBHIMH CHOPMHUPOBAHHOCTH KOMITCTCHITMH(H).
0= =
=} =]
= & 5 s E IToxa3arenu ypoBHsl chOpPMHPOBAHHOCTH
. ’E 53 = g9 YHHBEPCAJILHOH(-BIX) o01enpogeccunoHAIbHBIX npodeccHoHaIbLHOM
z g 2 E Z = E Z KoMIeTeHIuu(-ii) KOMIETeH Ui KOMIETEHIHI
S cs58¢ g5 TIK-3: WJI-TIK-3.1; WJI-TIK-3.3; W/I-TIK-3.5;
E:: =S 53 ES S W-TTIK-3.6
S & =" 0
- £Sois £ o ;= TTK-4: WJI-TK-4.3
= % E g I~ E,E g : E,E g I1K-5: I/II[-HK-SA
=35 gg8z:s¢ £ 255 TK-6: U/I-TIK-6.1
8 & EEEF 20 558
22 = 209 ¥R = Q9 ¥ =
=] S S O = Q0 =
> o SEY 8 -« Cs =
BBICOKUU OTJINYHO/ OOy4aroHiics, Ha BBICOKOM XYI0)KECTBCHHOM

3a4TeHO (OTIMYHO)/
3a4TEHO

YpOBHE:
— co3maeT 00pasImbl YKPAIIeHNH TI0 aBTOPCKOMY
MIPOEKTY U3 Pa3IMIHBIX MATEPHAJIOB C
MPUMEHECHHEM TPATUIIOHHBIX U COBPEMEHHBIX
TEXHOJIOTHH

— COCTaBIISIET TEXHOJIOTUYECKYIO KapTy U3JeNHs
€ IOJIPOOHBIM Pa3bSICHEHHEM KOHCTPYKIIUU
W3JIETIHsI, IPOIIeCCa €r0 U3TOTOBJICHUS,
IOCJIEI0BATEILHOCTH TEXHOJIOTHYECKUX
MIPOIIECCOB MPHU MU3TOTOBIICHUH.

MOBBIIICHHBIH

xopomo/
3a4TeHo (XopoIo)/
3a4TEHO

OOGyuarouruiicst:

— co3aaet 00pasibl YKpalieHul mo
ABTOPCKOMY MPOEKTY U3 Pa3InuHbIX
MaTEepHUAJIOB C IPUMECHEHUECM TPATUIIHOHHBIX 1
COBpPEMCHHBIX TEXHOJIOTHH

— COCTaBIISICT TEXHOJIOTHICCKYIO KapTy
U3JIENUS ¢ TTOJPOOHBIM Pa3bsICHCHHEM
KOHCTPYKIIUHU H3JICNIHs, POLECCa ero
M3rOTOBIICHHUS, [TOCIIEA0BATENLHOCTH
TEXHOJIOTMYECKUX MPOLCCCOB IpHU
HU3TOTOBJICHHUHU.

0a30BLIit

YIOBIETBOPUTEIHLHO/
3a4TEHO

OO0y4aronuiicss UCTIBITHIBAET CEPhE3HBIC
3aTpyJHEHUsI B:
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- CO3JaHUH 00Pa3IOB YKPALIEHUH IO
aBTOPCKOMY MPOEKTY U3 Pa3IMuHbIX
MaTepualioB C MPUMEHEHHEM TPAJULIUOHHBIX 1
COBPEMEHHBIX TEXHOJIOTHIA

- COCTaBJIEHHH TEXHOJIOTHYECKOH KapThl
W37eJHs C MOAPOOHBIM pa3bsICHEHUEM
KOHCTPYKIIMH U3JEIHs, TPOIIecca ero
M3TOTOBIICHHMS, [TOCIIEAOBATEIEHOCTH
TEXHOJIOTHYECKHX MIPOIECCOB MPH
W3TOTOBJICHUH.

HHU3KHI

HeyznoBieTBopuTenbHO/ | OOyuaromuiics:
HE 324TEHO

— JeMOHCTpHpPYeT (hparMeHTapHbIC 3HAHHS TEOPETUIECKOT0 U MPAKTHIECKOTO MaTepHUal, H0MyCcKaeT
rpyOblie OMIMOKY MPU €r0 M3JI0KECHUH Ha 3aHITHSIX U B XOJI€ TPOMEXKYTOUHOM aTTeCTAIIH;

— HCIBITBIBACT CEPHE3HBIC 3aTPYAHCHUS B IPUMCHCHHH TCOPETUUCCKUX MOJOKCHUN TPU PEIICHUH
MPAKTUYCCKHUX XYOKECTBEHHBIX 3a/1a4 MPO(PECCHOHATBHOM HAPABICHHOCTH CTAHIAPTHOTO YPOBHS
CJIOKHOCTH, HE BJIQJICET HEOOXOAMMBIMH JIJISl 3TOTO HABBIKAMH U IPUEMAMU;

— HE CMOCOOCH MPOaHaIM3UPOBATH PUUNHHO-CIICACTBEHHBIC CBSI3H;

—  BBINOJIHSACT TEMaTHUYCCKUE 3aaHus, 0€3 MPOSBICHUS TBOPYCCKON MHUIHATHBHI,

— OTBET OTPaXKAaeT OTCYTCTBHE 3HAHMI Ha 0A30BOM YPOBHE TEOPETUUECKOTO M IMPAKTUUCCKOTO MaTepuasa B
o0BeMe, He0OOXOAMMOM TS TajbHEHTIeH yIeOBl.

5. OIIEHOYHBIE CPEJICTBA JJI51 TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U TIPOMEKYTOYHOM ATTECTAIIUMA,
BKJIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOLIIUXCA

ITpu npoBeeHUH KOHTPOJIS CaMOCTOSITEIbHON pabOThl 00yJaroImuXcs, TEKYIEro KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu 1o y4eOHOM AUCIUIITUHE
MIpOBEPsSIETCS] YPOBEHb COPMUPOBAHHOCTH Y OOyUaIOIIUXCSl KOMIETEHIMN U 3allJIaHUPOBAaHHBIX PE3yJIbTaTOB OOYYEHMs MO TUCHUIUIMHE (MOJIYIIIO),

yKa3aHHbIX B pa3jiesie 2 HaCTOsIIEeH MPOrpaMMBl.

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

Ne nn

(I)Oprl TEKYILIEro KOHTpoJist

IIpumepbl THIIOBBIX 3aJaHUI

1

3amura 1ab0paTOPHBIX TBOPUECKUX U
HCCIIEIOBATEIBCKUX PabOT 110 3a1aHISIM
mpernoaBaTens (04HO U B (hopme
MIPE3CHTAINN);

YCTHBIH OIIPOC;

pedepar o paszneny/Teme

Ilepeyens TUNOBBIX 3aJaHuii Mo pa3genam 1-5:
1.
2.
3.
4.
MeTajlIa.
5.
6.
7.

[puniune pabote! Texnonoruu SLS (Selective Laser Sintering) miin «celeKTHBHOE JIa3epHOE CIICKAHHE».
ITpunanmme! pabotel TexHomoruu SLA (StereoLithography Apparatus) — ma3epHasi cTepeonuTorpadusi.
[puniune: pabote Texnonorun SLM (Selectiv Laser Melting) — cenekTHBHOE J1a3epHOE IUIaBICHHUE.
Ipunnune! padote! Texnojaorud DMLS — (Direct metal laser sintering) — npsimoe j1azepHoe criekaHue

[punnumns: padoter TexHonorun EBM — (Electron Beam Melting) — anextpoHHo-1y4eBas miaBka
[punnuns: padoter TexHonoruu SPLS — (Solid Phase Laser Sintering) — tBeprogasHoe la3epHoe crieKaHue
[punnmnsl padotel TexHonorun DMD — (Direct Metal Deposition) — npsiMoe HaHeceHHe MeTaia
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Ne DopMbl TEKYLIET0 KOHTPOJIS IlpuMepbl THOBBIX 3aaHUI
8. IMpuntmmne: padotsr TexHonmorun LENS — (Laser Engineered Net Shape) — mazepHoe moektupoBanue
ceryaTo popmbl
9. IMpunnune: pabotsl Texnogoruu DM — (Direct Manufacturing) — mpsimoe npou3sBocTBoO.
10. [punnumne: padotsr TexHonmorud MJS — (Multiphase Jet Solidification) - MmaorogasHnoro oTepxacHMs
CTpyH
11. Kareropus agmutuBHO#i TexHomoruu - Material Extrusion — «BsinaBnuBanie MaTepuaiay
12. Kareropus agmutiBHO# TexHonoruu - Material Jetting — «pas36psi3ruBanie MaTepuanay, «CTpyHHbIe
TEXHOJIOTHH
13. Kareropus agnutuBHO#N TexHogoruu - Binder Jetting — «pa30pbI3ruBanue CBA3YOLIET0
14. Karteropus annutiBHOHN TexHONOTHH - Sheet Lamination — «coeiMHeHHe JUCTOBBIX MaTePHAIIOB)
15. Kareropus angnutuBHO# Texnonoruu - Vat Photopolymerization — «doTononnmepusaius B BaHHE»
16. Kareropus angnutuBHo# TexHoioruu - Powder Bed Fusion — «pacruiaBieHne Matepuaia B 3apaHee
c(hOPMHUPOBAHHOM CJIOCH
17. Kareropus agmurueHO# Texuomoruu - Directed energy deposition — «mpsimoit moaBo sHEpruu
HEMOCPEICTBEHHO B MECTO MOCTPOCHHS»
UT. I
5.2. KpI/ITCpI/II/I, HIKaJIbl OOCHHUBAHUS TCKYIICTO KOHTPOJIA YCIICBACMOCTHU!
HaumeHoBaHHe IIxajael oeHUBAHUA
OLIEHOYHOT0 CPeICcTBa
(KOHTPOJIBHO- Kpurtepuu oneHuBanns 100-6anapHast IIaTubasibHas
OLIEHOYHOT0 cucreMa cucremMa
MeponpuUsTH)
3amuTa 1a60paTOPHBIX PaboTa BeimosiHeHa MOMHOCTHIO. OopMIIeHa KaueCTBEHHO, MPE3EHTA0ETbHO, aKKYPaTHO, C YI€TOM 85-100 5
TBOPYECKHX U BCEX pEKOMEeHJalMi mnpenoaasaTeis. Her ommOOK B JIOrMYECKMX pacCykIeHusX. Bo3mMoxkHO
HCCIIEIOBATEIbCKUX pabOT | HAJMYME OJHOW HETOYHOCTH WIJIM OIUCKM, HE SIBISIIOIIMECS CIIEJACTBHEM HE3HaHWs WIN
110 3a/laHUsIM HETOHNMaHus y4eOHoro MaTtepuana. OOydaromuiics Moxas3aj MOJIHBIM 00beM 3HaHWH, yMEHHUH B
npenoyaBarens (O4HO U B | OCBOCHHUH, IIPOM/ICHHBIX TEM U MIPUMEHEHHE MX Ha IPAKTHUKE.
(hopme mpe3eHTaIN) PabGoTa BBIMONIHEHA MOJHOCTHIO, HO OOOCHOBAHWH IIaroB pEUIeHHs] HeIOCTaTodHo. JlomyiieHa 65 — 84 4
0JIHa OMIMOKA WJIM JIBa-TPH HEJI0UETa.
Jonymensl 6onee o1HOM omnOKM HiK 0oJiee ABYX-TPEX HEIOUETOB. 41 -64 3
PaboTa He BBIIIOJIHEHA WJIH BBIIIOJIHEHA HE MOJTHOCTHIO. JlommyeHbl rpyOble OITHOKH. 0-40 2
YcrTHbI#H onpoc JlaHbl TIONHBIE, pa3BEpHYTHIE OTBETHI Ha IIOCTAaBJICHHBIC BOINPOCHI, MOKa3aHa COBOKYITHOCTB 85-100 5
OCO3HAHHBIX 3HAHWHM 10 JUCHUIUIMHE M BHIOPAHHOW TeMe, NPOSBISIOMASACS B CBOOOJHOM
ONIEPUPOBAHNH TOHATHAMH, YMEHUH BBIJICIUTH CYIIECTBEHHBIC M HECYIIECTBEHHbIE MPUYUHHO-
cyie/icTBeHHbIE CBsI3U. OOyJalomuics TeMOHCTPUPYET IITyOOKHE M POYHbIE 3HAHUS MaTepuala 1o
3aJ]aHHBIM BOIIPOCAaM, HCUEPIIBIBAIONIE U IT0CIIEI0BATEIbHO, TPAMOTHO M JIOTMYECKH CTPOHHO €ero
u3Jaraer.
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HaumenoBanue
OLICHOYHOI0 CPe/ICTBA
(KOHTPOJIBHO-
OLICHOYHOI 0
MepOonpusITH)

Kpurepun onenuBanusi

IIxajasl oneHUBAHUA

100-6anypHast
cucremMa

IIaTnoannLHas
cucTreMa

JlaHbl TOJHBIC, pa3BEpHYThlE OTBETHl HAa IIOCTABJICHHBIE BOIPOCHI, IIOKAa3aHA COBOKYIHOCTb
OCO3HAHHBIX 3HAaHMH 10 MAMCUUIUIMHE, JAOKAa3aTeIbHO PACKPBITBI OCHOBHBIE MOJIOXKEHUS
JUCLUIUIMHBL, B OTBETE NPOCIEKHUBAETCS YEeTKas CTPYKTypa, JOrMdeckas IOC/Ie0BaTeIbHOCTb,
OTpa’karomas CyIIHOCTh PACKPHIBACMBIX ITOHITHH, TeOpHUi, sBIeHHNA. OOyJaronHiics TBEpI0 3HACT
Marepual 110 3aJaHHBIM BOIIPOCaM, IPaMOTHO M TIOCJIEOBATENbHO €r0 M3JaraeT, HO JIOIyCKaeT
HECYIIECTBEHHBIC HETOYHOCTH B OTBETAX.

65— 84

4

JlaH HeIOCTATOYHO MOJHBIE M HEIOCTATOYHO pPa3BEPHYTHIE OTBETHI Ha BOMPOCHL. Jlorwka u
TIOCIIEZI0BATENBHOCTD U3JIOKEHHS UMEIOT HapyIeHuUs. JIOTyIeHbl OIMHOKH B PACKPBITHH ITOHSATHIA,
yrmotpeGieHnn  TepMUHOB.  OOyYaroIuiicss He CIOoCO0EH  CaMOCTOSTENBHO — BBIICIHTH
CYIIECTBECHHBIC U HCCYIICCTBCHHBIC MPU3HAKHA U IPUYUHHO-CJIICACTBCHHLIC CBA3U. OGyHanmHﬁca
Cmoco0eH KOHKPETH3UPOBAaTh OOOOIICHHBIC 3HAHUS TOJIBKO C TIOMOIIBIO IPEMOaBaTes.
OOyuaromquiicss 00JamaeT (QparMeHTapHBIMH 3HAHWAMH MO TUCIMIUIMHE, CJIa00 BiIajeeT
MOHSTUHHBIM arniapaToM, HapyIlaeT MOoCIeI0BATEIbHOCTh B H3JI0KEHUH MaTepHaa.

4164

JlaH HETOJHBIH OTBET, MPEICTABIIONINN CO00I pa3pO3HEHHBIC 3HAHUS 10 TEME BOIPOCa C
CYIIECTBEHHBIMU OLINOKaMH B OIIPEAC/ICHUAX. He IMOJIYY€HBI OTBECTHI I10 0a30BBLIM BOIpocamMm
JUCUUILIHHBL. [IpUCYTCTBYIOT ()parMeHTapHOCTh, HEJIOTHYHOCTh H3J0keHus. OOyJaromuiics He
OCO3HAET CBS3b MOHATHIA, TEOPUH, IBIICHHN C IPYTUMH 00BEKTaAMH JUCIUILTHHEL. OTCYTCTBYIOT
BBIBO/Ibl, KOHKPETH3aLMs U 10KA3aTeIbHOCTh U3JI0KEHUS. JJONOIHUTENbHBIE U YTOUHSIOLINE
BOIIPOCHI TIPEIoIaBaTessl He MPUBOIAT K KOPPEKIIMH OTBETa 00YYaIOIIEerocss He TOJIBKO Ha
MOCTaBJIEHHBIA BONPOC, HO ¥ Ha APYTHUE BONPOCHI TEMBI.

Pedepar

OO0yuaromuiics, B IpoLiecce pacKphITHs BOIpoca pedepaTa NpoIeMOHCTPUPOBAI IIIyOOKHe
3HAHUS JUCLHUIUIAHEL, CYIIHOCTH MPOOJIeMbI, ObUTH AaHbI JJIOTHYECKH MOCIIeI0BATEIIbHBIE,
COZIepIKATENbHbIE, IOJHbIE, TPABHIIbHBIC U KOHKPETHBIC OTBETHI Ha BCE BONPOCH! pedepara, B TOM
YHUCJIC U JONOJHUTCIBHBIC.

Pedepar odopmier no Bcem mpaBuiIaM.

OO0yyaronuiics, B MpOIIECCe PaCKPBITHS BOIpoca pedepaTa MpoJeMOHCTPUPOBA B LIEIOM
XOpOIIHE 3HAHWA AUCIUILINHBI, TOHUMaHHUE CYITHOCTH BOIpoca pedepaTa, ObUTH TaHBI
JIOTHYCCKU TTOCIIEA0BATEIIBHBIC, COACPIKATCIBHBIC, ITOJTHBIC, IPABUJIBHBIC U KOHKPETHBIC OTBETHI
Ha BOIIPOCHI pe(bepaTa C HE3HAYUTCJIbHBIMU HECTOYHOCTAMMU.

Pedepar odopmien ¢ momapkamu.

OOyyaronuiicst Tpy HaNMCaHUU pedepara c1abo OPUEHTHPYETCS B MaTepHalle, B PACCYKAECHHIX
HE JIEMOHCTPHPYET JIOTUKY OTBETA, IUIOXO BJIajieeT NpodeccCHOHAILHOIM TepMHHOJIOTHEH, He
pacKphIBaeT CyTh MPOOIEMBI M HE ITpeAJIaraeT KOHKPETHOTO €€ PEelICHHS.
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HaumeHoBaHHe IIxajasl oneHUBAHUA
OLICHOYHOI0 CPe/ICTBA
(KOHTPOJIBHO- Kpurepnn onennBanus 100-6anabHast IIaTubanabHas
OLICHOYHOI 0 cucreMa cucreMa
MepOonpusITH)
Pedepar odopmileH HeakKypaTHO
Pedepar He HamicaH 2

5.3. IIpomexxyTouHasi aTTecTanus:

®dopMa NPOMeKYTOUHOM
aTTecTaluu

TunoBbIe KOHTPOJIbHbIE 32/IaHUS U HHBbIE MATEPHAJIBI
IJ15l TPOBEIeHNs] MPOMEKYTOUHOM aTTecTaluM:

3auer

3a4eT 1Mo COBOKYIMHOCTHU PE3YJILTATOB TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U OIICHKH UTOT'OBBIX padoT.

5.4. Kpurepuu, mkaabl OLIECHUBAHUSI IPOMEKYTOUHOMN aTTecTalluy y4eOHON NUCHUIUIMHBL

dopMa NPOMeEKYTOUHOM aTTecTAlNU

HaumeHoBaHMe OIIEHOYHOTO CPECTBA

Kpurepuu onenuBanus

I kanbl oeHHBAHUA

100-0anpHaR
cucremMa

IIsTudéannbHasn
cucTeMa

3ayer 110 COBOKYITHOCTH PE3YyJIbTATOB
TCKYLICTIO0 KOHTPOJIA yCIICBACMOCTH U
OIICHKH UTOI'OBBIX pa60T

OOyuaronmiics:

— MCYEPIIBIBAIOIIE M JIOTHYECKH CTPOMHO aHAINM3UPYET, CHCTEMAaTH3UpyeT u
n3JIaraeT W3y4eHHBIH MaTepHal, yMEET CBA3bIBATh TEOPHIO C MPAKTHKOM;

— CHpaBISETCS C PEIICHNEeM 33/1a4 po(ecCHOHAIbHOM HANpaBIeHHOCTH BHICOKOTO
YPOBHS CII0KHOCTH;

— JIOTHYECKH 0OOCHOBBIBAET NPUHSTHIEC PELICHHUS;

— NOKa3bIBACT YETKUC CUCTEMHBIC 3HAHUA U NIPEACTABJICHUA MO JUCHUIITINHE,

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

— OTJINYHO OPHEHTHPYETCs B YIeOHOH 1 IpodecCHOHATBHON IUTEpaType;

OTBET OTpakaeT IIOJIHOE 3HaHWE MaTrephaja, ¢ HE3HAYMTEeIbHBIMU HpoOenaMu,
JIOIYCKaeT eIMHUYHbIE HerpyOble OMMOKH.

85-100

5

OO0yJaronuiics:

— JIOCTATOYHO TMOAPOOHO U, MO CYIIECTBY, AHAIU3UPYET, CHUCTEMATH3UPYET U
M3JIaraeT U3y4YeHHBI MaTepPHal, YMEET CBA3bIBATH TEOPHUIO C MPAKTHKOIA;

— CHOpAaBISETCS ¢ PElICHHEM 3a/1au MPO(ECCUOHATBHON HANPABICHHOCTH Pa3HOTO
YPOBHSI CJIOKHOCTH;

— JIOTHYECKH 000CHOBBIBAET IPUHSTHIE PELIEHUS;

65-84
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®dopMa NpPOMe:KYTOUHOI aTTeCTAlHH

HaumeHOBaHME OIIEHOYHOTO CPENCTBA

Kpurtepuu onennBanus

IIIxanabl oeHUBAHUA

100-0aj1bHAR IIaTudaibHan
cucremMa cucremMa

— TOKa3bIBaeT CUCTEMHBIC 3HAHUS U NPEICTABICHUS MO AUCLUILINHE;
— JlaeT pa3BepHYyTHIC, IOJHBIC U BEPHBIE OTBETHI HA BOIPOCHI, B TOM UHUCIIE,
JIOTIOJTHUTENBHBIE;

— JIOITyCKaeT eJUHUYHbIC HErpyOble OIINOKH;

— JIOCTaTOYHO XOpOLIO OPHEHTHpYeTCss B Yy4eOHOH M mNpodecCHOHATbHON
JUTEPaTypE;

— OTBET OTPaXKaeT 3HAHHE TEOPETHUECKOTO M TMPAKTUYECKOro MaTepuana, He
JIOIyCKasl CYIIECTBEHHbBIX HETOYHOCTEH M IPYObIX OMHOOK.

OO0yJatommiics:

— HCIBITBHIBACT 3aTPYIHCHUS IIPH aHAIW3e, CHUCTEMAaTH3alMH W H3JIOKCHHU
U3Yy4YCHHOTO MaTepHaa, C TPYJOM CBS3bIBAET TEOPHIO C MPAKTUKOM;

— BiajeeT 0a30BBIMH HEOOXOJMMBIMH HAaBBIKAMH W TPUEMAMH Uil PEILCHUS
MPaKTHYECKUX 3a]a4 NpOo(eCCHOHABHOI HaNpaBICHHOCTH CTAHJIAPTHOTO YPOBHS
CJIOYKHOCTH;

— JIOTM4eCKH 000CHOBBIBACT IPUHSTHIE PELICHUS;

JEMOHCTPHUPYET (GpparMeHTapHbIe 3HAHHS U NPEACTABICHHUS 110 TUCLHHUILIUHE;

— J1aeT OTBETHI HA BOIIPOCH, B TOM YHCJIE, IONOIHUTEIBHEIE;

— JIOITyCKaeT HerpyOble OIIHOKH;

— C TPYIOM OpPHEHTHPYETCs B y4eOHOH U po(heCcCHOHAIBHON JIUTEpaType;

OTBET OTpakKaeT 3HAHM Ha 6a30BOM YPOBHE TEOPETUUECKOIO M MPAKTHYECKOTO
Marepuana B 00beMe, HeOOXOAUMOM IS NallbHeHIei y4eObl U npencTosmei
paboThI 10 MPOGUITI0 00yUCHHUSL.

41-64 3

OO0yyarommiics:

— JIeMOHCTpHpyeT ()parMCHTapHBIC 3HAHUSA TEOPETUYECKOTO M IMPAKTHYECKOTO
MaTepHall, JOMyCKaeT rpyObie OIIMOKH MPH €ro U3JI0KCHUU Ha 3aHITHAX M B XOJE
MIPOMEKYTOYHOM aTTECTAINH;

— HUCHBITHIBACT CEPHE3HBIC 3aTPYJHEHHS B [PUMEHCHHH TCOPETHUYECKUX
MOJIOKCHUHA  TpPU  PENICHHHM  NPAKTUYECKUX  3amad  NnpoeCCHOHATBHOMN
HATIPABJICHHOCTH CTaHIAPTHOTO YPOBHS CIIOKHOCTH, HE BJaJeeT HEOOXOIUMBIMHU
JUISL 3TOTO HABBIKAMH U MPUEMaMU;

—  BBINOJIHACT 3aJIJaHMs TOJIBKO M0 00pa3ily H OJ pPyKOBOJCTBOM IPENOIaBaTENs,
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®opMa NPOMeKYTOYHOM aTTecTaluu I xaJjbl oleHUBAHUS

Kpurepnu ouennBanus
100-0aj1bHAR IIaTnoannLHasn

cucremMa cucremMa

HaumeHoBaHHE OLIEHOYHOIO cpeacrea

— OTBET OTPAXKACT OTCYTCTBUC 3HaHUi Ha 0a30BOM YPOBHE TCOPETHUUCCKOTO U
MPAKTUICCKOIo MaTepurajia B 06’beMe, HCO6XOZ[I/IMOM JJIS JajdbHEeHIe yqe61>1.

5.5.  IIpumepHbIie TEMBI KypCOBOI pabOTHI/KypCOBOTO MPOEKTA:
KypcoBas pabota He mperycMOTpeHa

5.6.  Kpurepumu, mkanabl OLIECHUBaHUS KypCOBOM pabOTHI/KypCOBOTO MPOEKTA!
KypcoBas pabota He mperycMOTpeHa
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5.7.  Cucrema oLleHUBaHMs Pe3yIbTaTOB TEKYILEro KOHTPOJIS U IPOMEXYTOYHON aTTECTALUH.
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.

®DopMa KOHTPOJIS 100-6a1bHas cucTeMa I[aTudanabHas cucremMa

Texymuii KOHTPOJIb:

ITucbMeHHBIN OTYET-TIPe3eHTaLus C 0-100 Gaynos 2-5 WM 3a4TEHO/HE 3aYTEHO
pe3ynbTaTaMy BHIIOTHEHHBIX IPAKTHYECKUX

3aaHuI

YcTHBI ompoc 0-100 GammoB 2-5 W 3a9TeHO/HE 3a4TCHO

IIpomeskyTouHas aTrecTanms:

3ader Mo COBOKYIMHOCTH PE3yJIbTATOB 0-100 6amnoB 3auTeHO (OTIUYHO)

TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH 3aYTEHO (XOPOILO)

Hroro 3a cemecTp (AUCIUILINHY) 0-100 Gaynos 3a4TEHO (yJOBJICTBOPUTEIIBHO)
9K3aMEH HE 3a4TEHO (HEYIOBIETBOPHUTEIHHO)

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

100-6a1s1bHAs cHCTEMA NATHOAILHAS CHCTEMA
3a4eT ¢ OEeHKOoI/AK3aMeH 3a4er

OTJIMYHO

85-100 6amnoB
324TEHO (OTIMYHO)

XOPOIIIO
65-84 Gamnor P 3a4TEHO
3a4TEHO (XOPOIIIO)
OBJIETBOPHUTEIILHO
41-64 Gamnos I p
3a4TeHO (YI0BJIETBOPHUTEILHO)
0-40 6amioB HEY/IOBJICTBOPUTEIHHO HE 3aYTCHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

Peanuzanus mporpaMMmbl MpeaycMaTpuBaeT HMCIOJIb30BaHUE B IMpoliecce OOYy4EeHHs CIeIyHOLINX
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. MNPAKTHUYECKAS ITIOJATI'OTOBKA

[TpakTHdeckas MOATOTOBKA B paMKaX y4yeOHOW MUCHUIUIMHBI peanu3yeTcs MpU TPOBEIACHHH
NMPAKTUYECKUX 3aHITHA HM CaMOCTOSTEIBHBIX pPadoT, MPeayCMaTPUBAIONIMX YydYacTHE
00yJaromuxcsi B BBIOJHEHUU OTIEIBHBIX JJIEMEHTOB paloT, CBSA3aHHBIX C Oyaymiei
poheCCUOHATBHOM AeATEIIHHOCTHIO.

[TpoBoasITCST OTHENBHBIE 3aHATHS JICKIIMOHHOTO THIA, KOTOPHIE MPEeayCMaTpUBAIOT Tepenady
yueOHO# nHpOpMaIK 00yJaroIUMCs, KOTOpasi HE00X0IUuMa JJIst ITOCJIETYIOIIETO BBITTOTHECHUS
MPaKTHYECKON pabOTHI.
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8. OPI'AHU3AIIUA OBPA3OBATEJIBHOI'O ITPOLECCA JJIA JIML C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 3/10POBbS

[Tpu oOyueHMM JMIl ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3]I0POBbS U MHBAJIUAOB HCIHOJb3YIOTCA
MOJXOJIbI, CHOCOOCTBYIOIIME CO3JaHHI0 Oe30apbepHOl 00pa30BaTENbHON CpeNbl: TEXHOJIOTHUHU
T depeHatul 1 UHAUBUAYAIbHOIO OOyUYEHMsI, IPUMEHEHHE COOTBETCTBYIOIUX METOJUK IO
paboTe ¢ WHBAIWAAMHU, HCIHOJIB30BAHUE CPEIACTB IMCTAHIIMOHHOTO OOILICHHS, IPOBEICHHE
JIOTIOJIHUTEIbHBIX WHAMBUIYAIbHBIX KOHCYJIBTALMM 110 M3y4aeMbIM TEOPETUYECKHM BOIPOCAM M
NPAaKTUYECKUM 3aHATHIM, OKa3aHHE TIOMOIIY IPH MOATOTOBKE K MPOMEKYTOYHOH aTTECTallUH.

IIpu HeoOxomumocTu pabodas nOporpaMMa AMCLUUIUIMHBL MOXET ObITh aJanTHpOBaHA MJIs
obecrieyeHns 00pa3z0BaTEIBHOTO MPOIIECCca JIULAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBS, B
TOM 4MCJI€ JUI AMCTAaHIIMOHHOIO O0Y4eHUsI.

Y4eOHbIe U KOHTPOJIBHO-U3MEPHUTEIbHBIE MaTepPHAaJIbl MPEICTABIAIOTCS B (hopMax, JOCTYIMHBIX IS
U3y4EHHsI CTYIEHTaMH ¢ 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU C YYETOM HO30J0IMYECKUX
TPy HHBAJIUIOB!

JUis DOArOTOBKM K OTBETY Ha MPaKTUYECKOM 3aHITHUH, CTyAEHTaM C OrpaHWYEHHBIMU
BO3MOXKHOCTSIMHU 3[I0pOBBSI CpPEIHEE BPEMsI YBEJIMUMBAETCS 110 CPABHEHMIO CO CPEIHHUM BPEMEHEM
HOJArOTOBKHM OOBIYHOI'O CTY/IEHTA.

JUis CTyNeHTOB ¢ WHBAIMAHOCTHIO HJIM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370pOBbs (hopma
IPOBE/ICHUS TEKYILEH U MPOMEXYTOYHOM aTTeCTAllui YCTaHABJIMBACTCS C yU€TOM MHAUBUYAIbHBIX
ncX0(PU3MUECKUX O0COOCHHOCTEH (YCTHO, MUCHBMEHHO Ha OyMmare, MUCbMEHHO Ha KOMIIBIOTEpE, B
(Gopme TecTHpPOBAHUSI U T. I1.).

[TpomexyTouHas aTrTecTalys M0 JUCLUIUIMHE MOKET MPOBOAMTHCS B HECKOJIBKO 3TAalloB B (hopme
pYOEKHOIO KOHTPOJS IO 3aBEPLICHUIO M3Y4YEHUS OTIENbHBIX TeM JUCUMIUIMHBL [lpu
HEOOXOUMOCTH CTYACHTY IPEAOCTaBISIETCS JAOMOJIHUTENbHOE BpeMs Ui MOJArOTOBKM OTBETa Ha
3ayeTe WK IK3aMeHe.

Jls ocymiecTBiieHUs: MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTeCTalluH,
00y4aroImuxcst CO3/1at0TCsl, MPU HEOOXO0AUMOCTH, (POH/IBI OLIEHOUHBIX CPEJICTB, Al TUPOBAHHBIE JIs
JWII C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M TTO3BOJISIIOLINE OICHUTH JOCTIKEHHE HMHU
3aMJIaHUPOBAaHHBIX B OCHOBHOI 00pa30BaTEeNIbHONW MporpaMMe pe3yilbTaToB OOY4YEHHUS M YPOBEHb
c(OpMUPOBAHHOCTH BCEX KOMIETEHIIMH, 3asBIIEHHBIX B 00pa30BaTebHOM MTpOrpaMMme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JJUCIUIIJINHBI
XapakTepucTuKa MaTepuaibHO-TEXHUYECKOTr0 00ecredyeHHsl AUCHMILUIMHBI COCTaBJsIeTCS B
cootBeTcTBUM ¢ TpeboBanusimu ®I'OC BO.

MaTepI/IaJILHO'TeXHI/I‘lCCKOC obecrneucHue AUCHUIINIMHBI  TIpU O6y‘lCHI/II/I C HCIIOJIb30BAHHECM
TPAAUIIUOHHBIX TEXHOJIOTHI o6yquH51.

HaumeHoBaHue y4eOHBIX AyANTOPHI,
Jaboparopmii, MacTepCcKHX, 0N0INOTEK,
CIIOPT32710B, IOMeIeHN I ISl XPAHCHUS U
NPOPHIAKTHYECKOr0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUsI U T.II.

OcHaleHHOCTh Y4eOHBIX ayAUTOPHIi, JadopaTopui,
MacTepCKHX, 0M0JIMO0TeK, CHOPTHBHBIX 32J10B,
NOMeLIeHMH JJIsl XpaHeHUsl 1 NPO(GHIAKTHIECKOro
o0canykuBaHus y4eOHOr0 000pyAOBaHHS H T.II.

119071, e. Mockea, Manwtii Kanyscckuii nepeynok, oom 2, cmpoenue 6

Aynutopuu 1Jis IPOBEACHUS 3aHATUH JIEKIIMOHHOTO KommnexT yue6HO# Mebenn,
THIIA TEXHHYECKUE CPEACTBA 00YUICHUs, CITyXKallIne JUIs
Aynutopus 1224, 1223, 1225 IpeacTaBiIeHNs yaeOHOH HH(OpMaIK OOIBIION
ayIUTOPUU:
- HOYTOYK;
- JKpaH;

- MOJKIIOUEHUE K HUHTEPHETY;
- JOCTYII K 3JIEKTPOHHOH MH(OpMaLmOHHO-
00pa3oBaTeNIbHOM Cpe/ie YHUBEPCUTETA.
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HaunmeHoBaHNe y4eOHBIX ayIUTOPHIA,
JabopaTropuii, MacTepcKHX, 0N0INOTeK,
CIIOPT3aJ10B, NOMeIeHU i ISl XpAHEHUs U
NPOPHIAKTHYECKOr0 00CIy:KMBAHUSA Y4eOHOT 0
000py10BaHUSI U T.II.

OcHaleHHOCTh Y4eOHBIX ayAUTOPHIi, JadopaTopui,
MAaCTEpPCKUX, 0M0JINOTEK, CIOPTUBHLIX 327108,
NOMeLIeHMH JJIsl XpaHeHus ¥ NPOo(GHIaAKTHIeCKOro
o0caykuBaHus y4eOHOr0 060pyAOBaHHS M T.II.

AyIUTOpUU IS IPOBEACHUS 3aHITHH 110 KomrmiekT yue6HO# Mebeny,
MPAKTUIECCKOM MOATOTOBKE, TPYIIOBBIX U TEXHUYECKUE CPEICTBA OOYUCHUS, CITYKaIIHUe IS
WHIMBUIYATBHBIX KOHCYJIbTAUN MpeJCcTaBICHUs yueOHON HH(DOpMAIH OOTBIION
ayJIUTOPHU:
Aynutopus 1630, 1631, 1632 — HOYTOYK;
- JKpaH;

- MOJKITIOYCHHE K HHTCPHETY;

- ZOCTYII K 3JIEKTPOHHOM HH()OPMALIHOHHO-
00pa3oBaTenbHOI Cpesic YHHBEPCUTETA.
AyIMTOpHH JUISL CAMOCTOSITEIbHON paboThl cTyneHToB. | KoMruiekT yueOHO# Mebenu,

UuTanbHble 3216l Y4eOHOI; HAYUHOH JIUTEPATYPHI. TEXHUYECKUE CpeacTBa 00yUYeHUs, CITyKalne JUIs
npe/IcTaBIeHUs yueOHOH nHpOopMaIu 60IbIION
Aynutopun 1154, 1155, 1156 ayIUTOPUH:

- 24 xoMIpIOTEpA;

- MIOJKJIIOYEHHE K HHTCPHETY;

- JOCTYII K 3JIEKTPOHHOH MH(OPMALIMOHHO-
00pa3oBaTeNbHON Cpe/ie YHUBEPCUTETA;

- JOCTYIIOM K 3JICKTPOHHOW OMOIMOTEeYHON
cucreMe YHUBEPCHTETA.

MaTCpI/IaJILHO-TeXHI/I‘leCKOC obOecrieueHue y‘Ie6H0ﬁ JUCHHUIIIMHEBI ITPpH O6y‘ICHI/II/I C UCIIOJIb30BaHHCM
9JICKTPOHHOI'O O6y116HI/I$I N AUCTAaHIIMOHHBIX O6pa30BaTeJII>HI>IX TEXHOJIOTHIi.

Heo0xoaumoe odopyaoBanue [Mapamerpsi Texnuuyeckune TpedOBaAHUA
[NepcoHanbHbIN KOMIBIOTED/ Be6-0paysep Bepcust mporpaMMHOTo obecrieueHHus He HUXKe:
HOYTOYK/IUIaHIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Supexc.bpayzep 19.3
MHUKpO(dOH, OmnepaloHHas cucrema Bepcus nporpamMmmHOro odecniedeHus He HUXKE:
IUHAMHUKY, Windows 7, macOS 10.12 «Sierray», Linux
noctyn B ceth MuTepHET Beb6-kamepa 640x480, 15 kagpos/c

Muxkpodon 000

JlnHaMuKHA (KOJIOHKU WA JO0BIe

HAYIITHUKH)

CeTb (HHTEpHET) [ocrostrHAs cKOpocTh He MeHee 192 xbut/c

TexHonornueckoe oOecleyeHne pealn3aluu MPOrpaMMbl OCYLIECTBISETCS C MCIOJIb30BaHHEM
3JIEMEHTOB 2JIEKTPOHHOM NH(OPMALIMOHHO-00pa30BaTEIbHON 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

«IJICKTPOHHBIH KaTaJor» U «JIEKTPOHHBIE PECYPCHI»).

Anpec caiita 9BC

Bepemaruna A. C.,
Bepemarun B. 10.

MAalIMHOCTPOCHNHU

Ap Menua

00pazoBaTenbHBINA pecypc
IPR SMART : [caiiT]. -

Koanuectso
Bupa m3nanus Ton WJIH 3JIEKTPOHHOTO TR
Ne ni/m ABTOp(BI) HaunmenoBanue m3ganus | (yueonuk, YII, MII | U3nareiancTBO pecypca (3anoJHsieTcs 1J1s1
H31aHUA o ouoImoTeKe
H ap.) H3IaHUH B JIEKTPOHHOM e —
BHJIE)
10.1 OcHoBHas IUTEPATypa, B TOM YHCIE SJIEKTPOHHBIEC U3IaHUs DJIEKTPOHHBIN KATaJIOT MO CChUIKE
1 IIpeobpaxenckas E. B., TexHonoruu, MaTepransl 1 | ydeOHOE mocoOue Mocksa: 2021 Jlanb: 3IIeKTPOHHO
3yes B. B, 000pyIOBaHUE aqIUTHBHBIX PTY MUPDA OnOIIMOTEUHAs CUCTEMA. -
Mermreukns A. A. TIPOM3BOJICTB URL:
https://e.lanbook.com/book/1
82474 (nata oOpamieHus:
01.12.2021). - Pexum
JIOCTyHa: JJIsl aBTOPHU3.
10JIb30BATEIEH.
2 T'opyHoB, A. 1. AJUTUBHBIE TEXHOJIOTHU U | YueOHoe rocodue Kazanb: 2019 JlaHb: 2EKTPOHHO
MaTepuabl KHUTY-KAU 6ubnuoTeyHas cucrema. -
URL:
https://e.lanbook.com/book/1
44008 (marta obpareHus:
01.12.2021). - Pexxum
JIOCTYTIA: JIJIsl aBTOPU3.
I10JIb30BaTENeH.
3 Baneros B. A. ANTUTUBHBIE TEXHOJIOTHU yueOHOe rocobue YHuBepcureT 2015 http://www.iprbookshop.ru/6
(cocTostHHE 1 TIEPCTIEKTHBHI) HUTMO, CII6 5766.html (OnexTpoHHOE
M3JIaHUE)
4 AmnToHOBa, B. C. AIIUTHBHBIC TEXHOJOTHH yuebHOe mocodue I'YITu 1, 2017 http://www.iprbookshop.ru/l
CII6 02502.html (DnexTporHOE
M3JIaHUE)
10.2 TononHUTENbHASA IUTEPATYPA, B TOM UUCIIE STIEKTPOHHBIE U3AaHUSL
1 KpaBuenko E. T, ANIMTHBHBIE TEXHOJOTHH B | yueOHOe mocoOue Mockga: Ait [Tu | 2021 Hudposoit



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, o maporo.

2 ITomoBuu A. A., Martepuansl 1 aIUTHBHbIE yueOHOe rmocobue CaHkr- 2021 Ludposoii
Cydwuspos B. 111, TexHosorun. COBpeMEeHHEIE [eTepOyprexmii 00pa3oBaTeNBHBIN pecypc
Pasymos H. . u np. MaTepHAaIIbI IS TTOJTUTEXHIYIECK IPR SMART: [caiiT]. - URL:
AJIIMTHBHBIX TEXHOJIOTHIA Wil yHUBEPCHUTET https://www.iprbookshop.ru/
[etpa 116134.html, o maporo.
Bennkoro
3 Hoguxos A. H., ®upcos CoBpeMeHHbIE TEXHOJOTHH | ydeOHOe mocoOue M., ®I'bOY BO 2016
A. B., bop3synoB I'.I1. u 3D-neuaTr ¥ MPUEMBL MITY 30
Tp. noarotoBku 3D-momeneit

10.3 Meronndeckne MaTepraisl (yKa3aHHs, pEKOMEHAANH II0 OCBOCHHUIO TUCIHIUIHHEI (MoayIrst) aBTopoB PI'Y nm. A. H. Koceirnna)
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NH®OPMAIIMOHHOE OBECIIEYHEHUE YYEBHOI'O TPOLECCA
Pecypchl 31ekTpoHHOM OMOIHMOTEKH, HH(POPMAIIMOHHO-CITPABOYHBIC CUCTEMBI U

npodecCuoHAIbHBIC Oa3bl TAHHBIX !
HNudopmariis 00 MCHOIB3YEMBIX pecypcax COCTaBIsieTCs B cooTBeTcTBUM C [lpuimokenuem 3 x

OIIOII BO.

Ne i DJIeKTPOHHBIE YYeOHbIE U3AaHNU, JIEKTPOHHBIE 00pa30BaTelIbHbIE PECyPChI

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

2. Onextponnsie n3nanus «PI'Y um. A .H. Kocbirina» Ha miardopme DBC «Znanium.comy
http://znanium.com/

3. O6pasoBarenbHast miathopma «HOpaiit» https://urait.ru

4, Pecypcrl uznarenscta «SpringerNature» http://www.springernature.com/gp/librarians

5. INaTentHas 6asa manHbix Kommnanun «QUESTEL-ORBIT» https://www37.orbit.com/

IpodeccuonanbHbIe 6a3bl JaHHBIX, MHGOPMANHOHHbIE CIIPABOYHBIE CHCTEMBbI

1. Web of Science http://webofknowledge.com/ (obmmpras MexayHapoaHas yHUBepcanbHas pedepaTHBHASL
0aza JaHHBIX)

2. Scopus  https://www.scopus.com (MexayHapoqHasi yHHBepcaibHas pedepatuBHas 0a3a JIAHHBIX,
HHICKCUpytomas Gosnee 21 Thic. HANMEHOBAHHN HAYYHO-TCXHHYCCKUX, TYMAHHUTAPHBIX U MEIUIMHCKUX
JKYPHAJIOB, MaTepuaioB KoHpepeHimii mpuMepro 5000 MeXTyHAPOIHBIX H3IATCIBCTB)

3. Hayunas oanextponnas Oubmuoreka eLIBRARY.RU https://elibrary.ru (kpymueitnmii - poccuiickuii
HH(MOPMAIMOHHBIN MOPTa B 00JaCTH HAYKH, TEXHOJIOTHH, MEAUIIMHBI U 00pa30BaH¥s)

11.2. TlepedeHb mpOrpaMMHOTO OOECTICYCHHUS

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

PexkBU3UTHI MOATBEPKAAIOIIET0 )IOKyMeHTa/

Nen/m | IlporpaMmHoe oGecnieyeHue

CB0001HO 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 mis 3Ds Max koHTpakT Ne 18-DA-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/
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JUCT YYETA OGHOBJIEHUI PABOYEN ITIPOT'PAMMBI YUEBHOM
JUCHHUIIJINHBI

B pabouyro nporpamMmy y4eOHON AUCIUILTUHBI BHECEHBI M3MEHEHHSI/OOHOBIICHUS U YTBEP)KACHBI HA
3aceqaHuu Kadeaper:

Ne i rojg XapakTep U3MeHeHUi/00HOBIeHu HOMep MPOTOKOJIA U 1aTa 3aceJaHus
O0HOBJIEHHUS ¢ YKa3aHueM pasjesia Kadeapbl
PII

MPOTOKOJI 3acenanus kadeapsr Ne9 ot

1 2024 KoppektupoBku B cootBeTcTBHM ¢ Y] 24.04.2024 r.




