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1. OBIIME CBEJEHUA
VYuebHas AMCHUIUIMHA «AJIMTHBHbIE M CYOTPAKTHBHbIE TEXHOJIOTHM B IOBEJIHMPHOM
HCKYcCTBe» n3yyaercs B 4, 5, 6, 7 cemecTpax 1o ouHoi popme 0O0ydeHusl.

1.1.  Kypconas pabota/KypcoBoii mpoeKT — He IpeayCMOTpPEH.

1.2. ®opma npoMeKyTOYHON aTTeCTaLUU:

IIATBIA CEMECTP - DK3aMEH
LIECTON CEMECTP - 3a4er
CeIbMOM CEMECTD - DK3aMEH

1.3, Mecro yueOHOI auctummiuHbl B cTpykrype OITOIT

VYuebHas AUCHUIUIMHA «AJIMTHBHbIE M CYOTPAKTHBHbIE TEXHOJOTHM B IOBEJIHMPHOM
HCKYCCTBE» OTHOCUTCS K 0053aTeIbHOM YacTH MPOTrPaMMBI.

M3ydenue AMCUUIUIMHBI OMUPACTCS Ha pPe3yJbTaThl OCBOCHHUSA OOpPa30BATEIBHON IMPOrpaMMbl
MIPEABIIYILETO YPOBHSI.

PesynbraTel 00ydeHHss 1O Y4yeOHOW IUCHUIUIMHE, WCHOJB3YIOTCA NpPU HU3YyUYEHHH CIETYIOLINX
JUCLUIIINH U IPOXOKACHUS MTPAKTHK:

- XyIn0KEeCTBEHHOE IIPOCKTUPOBAHUE IOBEIIMPHBIX U IEKOPATUBHBIX U3ICIINN;

- BelnonHeHNE NpOeKTa IOBEIUPHBIX U3EIUN B MaTepHUalIe;

- IIpoexTupoBaHuE aBTOPCKUX KOJIICKIIMM FOBEITUPHBIX U31EIUI

- IIpousBoacTBeHHas npakTuka. IIpenaumiomuas npakTuka.

PesynbraThl OCBOEHHMs Yy4yeOHOW MUCHMIUIMHBI B JalbHEHIIeM OyIyT MWCIOJIb30BaHbl MpHU
BBITTOJIHEHUH BBITYCKHOW KBaJTU(PHUKAIIMOHHON paboTHI.

2. HEJIN U IVIAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCLHUIIJIMHE
LenssMu OCBOEHHSI TUCIMILIMHBI «AJJIMTHBHbIE H CyOTPAKTHBHBIE TEXHOJIOTHH B IOBEJIHPHOM
HUCKYCCTBE» SIBISIOTCS:

— dopmupoBaHne  npodeCCHOHATBHBIX  KOMIETEHUMH B oOjactu  pa3paboTKw,
NPOCKTHUPOBAHUS M W3TOTOBJICHUS IOBENUPHBIX M3JEIUHA C HCHOJIB30BAHUEM AJIUTUBHBIX U
CyOTpaKTHUBHBIX TEXHOJIOTUI

— U3yueHHE TEXHOJIOTUH, aKTyaJbHBIX B 00JAaCTH IOBEJIMPHOTO Jejla U MOJHBIX aKCecCyapoB
KOCTIOMA, M3yYeHHE COOTBETCTBYIOIIETO MHCTPYMEHTApPHUs JJIS BHIIIOJHEHUS TAKUX padoT;

— (opMHpOBaHHE HABBIKOB BBITIOJIHEHHUS TEXHOJOTHUYECKUX INPHUEMOB MpPHU H3TOTOBICHUHU
Pa3IUYHBIX ACCOPTUMEHTHBIX BUIOB IOBEJIMPHBIX YKpAIICHUH U aKCecCyapoB KOCTIOMA;

— (opMHpOBaHHE HABBIKOB OOBEMHO-IIPOCTPAHCTBEHHOTO PELICHUS IOBEIUPHBIX YKpaIIeHUH
U aKceccyapoB KOCTIOMa,

— NpUMEHEHHE TMOJIXOA0B K pEIIeHUI0 3a7ad NpoeCCHOHATBHON HANpaBICHHOCTH U
MPAKTUYECKOTO MX MCIIOJIb30BAaHM B JalIbHEHIIEH MpodhecCHOHaIbHON AeITEeIbHOCTH;

— dbopMupoBanue y oOydalomUXcsi KOMIIETCHIIMH, YCTAaHOBJICHHBIX 00pa3oBaTeIbHON
nporpammoii B coorBerctBuu ¢ ®I'OC BO 1o gaHHON TUCHUTIIIUHE.

Pesynbratom oOyuyeHHMs 1O JAUCHUIUIMHE SBISETCS OBJAJCHHE OOYYaIOUIMMUCSA 3HAHUSIMH,
YMEHMSIMHM, HaBbIKAMH M (WIM) ONBITOM JAEATEIbHOCTH, XapaKTEPU3YIOIIMMH IPOLECC
dbopMHpOBaHUS KOMIIETEHIIMA W 00ECTIeYMBAIOIIUMH JOCTH)KEHUE IIJIAHUPYEMBIX pE3yJbTaToB
OCBOCHMS NUCLUIUIMHBIL.

2.1. ®opmupyemble KOMIETEHIIMH, UHANKATOPBI JOCTUKEHHSI KOMIIETEHIIUI, COOTHECEHHBIE C
IUIAHUPYEMBIMH pe3yJIbTaTaMi 00y4eHHs 10 TUCIUIINHE:

Kon u HanmeHoBaHue Kox 1 HanMeHoOBaHHe HHAMKATOPA ILitannpyemblie pe3yJabTaThl 00y4eHHUsI
KOMIIETEeHIIHH JOCTHKEHUS] KOMIIETCHIINH 10 JMCIMILIMHE

IK-3 NA-TK-3.1 — _ BBIOOD XY/I0’)KECTBEHHBIX MaTEpPHUAJIOB




Koa m HauMeHOBaHHeE
KOMIIETEHIIMH

Koa n HamumeHoOBaHHEe HHAUKATOpa
JOCTHIKCHU A KOMIICTCHIINHN

Ilitanupyemblie pe3yJbTaThl 00y4eHHUsI
10 JMCIMILIMHE

CriocobeH co31aBaTh
KOHLIENTYaJIbHYIO U
XY/I0’KECTBEHHO-
rpadudeckyo paboTy B
9KCTIEPUMEHTAIIBHBIX

Pa3paboTka KOHIETITYyanbHON Hen
JKCHEPUMEHTAIBHOIO TBOPYECKOTO
IIPOEKTA; CO3AaHUE KPEATHBHOI'O
o0paza 1 CTWIS B 9KCIEPHUMEHTAIEHOM
TBOPYECKOM MPOEKTE

U TEXHOJOTUI 711 U3TOTOBJICHUS
ABTOPCKUX IOBEITUPHBIX KOJUICKIIMH
co3JaeT 00pasibl yKpameHuit o
aBTOPCKOMY MPOEKTY U3 PA3IUYHBIX
MaTepHUAIOB ¢ IPUMEHEHUEM

TBOPYCCKHUX IMPOCKTAX

WNI-TIK-3.3

Co3zanne 3CKU30B CHUCTEM H3ICITHN
(KOMIUTEKTOB, aHCAMOJIEeH, KOJUTCKITHI )
C BBICTPaWBaHUEM B3aUMOCBS3CH
MEXITy U3JICITUSIME CUCTEM, B
Pa3THYHBIX TPAPUIECKUX TEXHUKAX,
OTBEUAIOIINX HA aBTOPCKYIO
KOHIIETITHIO

TPaAULIMOHHBIX U COBPEMEHHBIX
TEXHOJIOTHI

COCTAaBJIIET TEXHOJIOTHUYECKYIO KapTy
U3JIENAS C TTOIPOOHEBIM Pa3bsICHEHHEM
KOHCTPYKLMH U3JIENHs], TPOoLecca ero
HM3TrOTOBJICHHS, IIOCJICAOBATCIEHOCTH
TEXHOJIOTUYECKUX MTPOLECCOB MPU
H3TrOTOBJICHUU.

NA-TIK-3.5

INounck u cunTe3 rpaduyeckor mogauy,
OTBEYAIOILEH Ha aBTOPCKYIO
KOHLIEMIHNIO, OCYIIECTBIIEMOI B Cpelie
KOMITBIOTEPHBIX rpaduecKrx
pENaKToOpoB

NA-TIK-3.6

Co3nmanue TeHACHIINNA B Ju3aiiHe
[IOCPEJCTBOM SKCIIEPUMEHTA HAJ
KOHCTpYKIHWEH, GopMoii 1

TEXHOJIOTUEH
[1K-4 NA-TIK-4.3
Crioco0eH oCyIIecTBISTh Ocy1ecTBIeHHE KOHCTPYKTOPCKO-
KOHCTPYKTOPCKO- TEXHOJIOTUYECKON pa3paboTku
TEXHHUYECKYIO pa3paboTKy TBOPYECKOH HJEH ITyTeM ITPUMEHEHHS
9KCTIEPUMEHTAIIBHBIX KOMITBIOTEPHBIX Iporpamm 3D-

TBOPYCCKHUX IIPOCKTOB

MOACINPOBAHUS U TEXHOJIOTHIA
AIJUTHUBHOI'O U Cy6TpaKTI/IBHOFO
MMPOTOTUITUPOBAHUS

IK-5

Crioco6eH paboTath ¢
Pa3IUYHBIME MaTepUaiaMu,
TEXHOJIOTUIECKUMU
pueMamMu paboThI C HUMH, a
TaKXKe MX KOMOUHUPOBAHUS B
ABTOPCKUX apT-00bEKTAX U
TBOPUYECKHX MPOCKTAX

WJI-TIK-5.4

HOI/ICK OpUTHMHAJIbHBIX
TeXHOJ’IOFH‘IeCKI/Iﬁ peHIGHI/Iﬁ Ha OCHOBC
TPAAUIIMOHHBIX 1 MTHHOBAIMOHHBIX
TCXHHUK, UX CO‘IGTaHHﬁ, COBpeMeHHOfI
HUHTCPpIPETAUU TPAAUITHOHHBIX
PEMCCIICHHBIX TCXHUK

I1K-6

CriocobeH co31aBaTh
KOJUICKLIUH FOBEIHPHBIX
YKpalIeHui u/nnm
aKceccyapoB KOCTIOMa B
aBTOPCKOM CTHJIE

NA-TIK-6.1
Texnosornueckoe 000pyAOBaHUE IS
CO3JIaHMs! FOBEIMPHBIX M3EeITHH

3.

CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

O6mas Tpya0€MKOCTh Y4eOHOHN NUCIUIUIHHBI IO Y4eOHOMY IUIAHY COCTABIISCT:

o OYHOU (hopMe 00yUCHHS —

10

3.¢C. 320 Jac.

3.1.  Crpykrypa y4eOHOW JUCIHUILTUHBI U1 00YYarOIIUXCs IO BUAM 3aHATHH (o4Has (hopma
oOydeHus)
CTpyKTypa H 00BEeM AUCHUATLIHHBI
O6nem 262 ds amocTosTeaLHAast paGoTa
SXE HZ . KonrakTnan padora, 4ac Camocrosire pado
JUCHHMIUIMHBI | = 5 3= o@ & 3§ o0y4aromerocs, 4ac
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CtpyKTypa y4eOHOM TUCIUIUIMHBI Isl 00YYarOMIMXCs 10 pa3jesiaM U TeMaM TUCIUIUIMHEL: (ouHas (opma oOydeHus)

Buasb! yuedHoii padoThI

KonTakTHas pabora

<
=
il S
JIaHHpYyeMble
py e Buanbl 1 gopMBI KOHTPOJIBHBIX
(KOHTpOJIMPYyEMBIe) o
© ® MeponpusTHii, 00ecrneYnBaoIne 10
Pe3yJabTaThl OCBOECHMS: o 13 s M
o HaumeHnoBaHue pa3aenos, Tem; @ @ = = S = COBOKYITHOCTH TeKYIIIMii KOHTPOJIb
Ko (b1) (hopMupyeMOH(bIX) . = = = o = =
. ¢opMma(bl) IPOMEKYTOUHOM ATTECTALUH 3 2 9 = E e 2 | 3 yCIeBaeMOCTH;
KoMIleTeHuMu(id) u < 3 8 2 ¢ 5 @
- 9 5 > o X ® (opMBI IPOMEKYTOYHOTO0 KOHTPOJISA
HHIMKATOPOB J0CTUKEHUS = B o Es & ol 3
- = = 2 s 3 5 = = £ 54 ycneBaemMocTH
KOMIIeTEeHIIHIi = ¥ B =T = £ o =
= == S S =E & ==
< 8 = e S = =z 8= Z o
2 < S e = < =) S
= = 3 S asE® == O F
[IK-3 IsaTsIii cemecTp @DOpMBbI TEKYIIETO KOHTPOJIS 10 pa3aemy:
NA-TIK-3.1 Pa3nen 1. BBenenue B aiiUTHBHBIC TEXHOJIOTHH 3 12 6 - VYerHbli onpoc;
NA-TIK-3.3 Tema 1.1 1 4 2 — 3amuTa J1abopaToOpHBIX
I/IH-HK-35 I/ICTOpI/I‘leCKI/IC HpeI[HOCLIJ'IKI/I IIOSIBJICHUS TBOpquKI/IX " UCCJIEA0BATCIIBCKUX pa6OT
NA-TIK-3.6 AJITUTHBHEIX TexHooruid. TepmuHonorus. Obmiee 110 33/IaHKSIM TIPETOABATENIS (OUHO U B
IpEICTaBICHUE IIPOLEcca AJAUTUBHOTO (opme npesenTanym)
1K-4 IIPOU3BOJICTBA. - Pegepar
WA-1IK-4.3 Tema 1.2 1 4 2
OCHOBHBIC TEPMUHBI, KITACCH(DHUKAIINS ¥ TPUHITUATIHI
TK-5 ycTpoucTB anst 3D-nevaru.
WI-TIK-5.4 Tema 1.3 1 4 2
Krnaccudukarus MeTo10B aIIMTHBHBIX TEXHOJIOTHI
EK-?IK 6.1 Pa3pen 2. Ilpoueccsl aiIuTHBHOTO NPOM3BOACTBA 3 12 6
JLTIK-6. Tema 2.1, 1 4 2
INocnenoBarensHOCTH NpoLEcca aJAUTUBHOTO
IIPOU3BOJICTBA.
Tema 2.2. O6macT IPUMEHEHUS, HEe BKITFOYAIOIIHEC 1 4 2
TpaJuLMOHHOEe Moaenuposanue B cpeae CATIP
Tema 2.3 [lnaBienue NOpomKkoB B chopMHUPOBAHHOM 1 4 2
croe.
Paznen 3. Ilpoueccsl aAIuTHBHOTO IPOU3BOACTBA 10 26 18
He B cpene CAIIP
Tema 3.1. 1 4 3
OKCTPY3HOHHBIE CUCTEMBI
Tema 3.2. 1 4 3
PacnblieHne MaTepuaia METOI0M CTPYHHOM evaTu
Tema 3.3 2 4 3
[Tpouecchl TaMUHUPOBAHNUS JICTOBBIX (CIIOUCTHIX )
MaTepHaoB




IInannpyemsie
(KOHTpOJIMPYyEMBIe)
pe3yJIbTAThI OCBOCHHS
Ko (b1) (hopMupyemMo(bIX)
KoMIleTeHuMu(id) u
HHIUKATOPOB /I0CTHKECHHS
KOMIIeTeH Ui

Buab! yuedHoii padoThI

KonTakTHas pabora

g
S
a8 Buanbl 1 ¢gopMBI KOHTPOJIBHBIX
@ g MeponpuUsiTHii, 00ecneYnBaone Mo
HaumeHnoBaHue pa3aesioB, TeM; o ) 2 = § = COBOKYIHOCTH TeKYIIUH KOHTPOJIb
(Gopma(bl) IPOMEKYTOIHOM aTTECTAMA g g g = 28 g 5| 3 yCIeBaeMocCTH;
= 4= E‘ % 7 Z E (opMBI IPOMEKYTOYHOTO KOHTPOJIS
= = E s 2= E =2 | 5 ycneBaeMocTH
g 8| S85&| £ | ¢
> = = S S = ga | §2
= = 3 Ea=sas == O F
Tema 3.4. 2 4 3
TexHoIOrNM NpsMou 3arucu
Tema 3.5. 2 4 3
Ipouecce! HanpaBneHHoOro SHeproskiaaa. Directed
energy deposition
Tema 3.6 2 6 3
OcobeHHOCTH IPUMEHEHUST 3/I/ITATUBHBIX TEXHOJIOTUI
B Pa3IMYHBIX OTPACIAX
OKk3aMeH 32 OK3aMeH MO0 COBOKYIHOCTHU PE3yJIbTaTOB
TEKYILEro KOHTPOJISL yCIEBAEMOCTU U
OILICHKH UTOTOBOH pabOTHI
Hroro 3a 5 cemectp 16 50 30
Ilecroii cemecTp @DOpMBI TEKYILEr0 KOHTPOJIS O pa3fely:
Pa3nen 4. Oco0eHHOCTH TPUMEHEHUS - VYerHsblil onpoc;
AIIUTHBHBIX TEXHOJIOTHii B PAa3JIMYHBIX OTPACJISIX - 3amuTa 1a00paTOPHBIX
Tema 4.1 4 2 3 TBOPYECKHX U HCCIIEOBATEILCKUX padoT
To4HOCTB 1 KauecTBO OBEPXHOCTH IIPU 110 33/IaHMSIM TIpeTioaBaTessi (OYHO U B
BBIpaIMBaHUH U3/ICIHI (opme npe3eHTannm)
Tema 4.2 4 2 3 - Pedepar
Crioco0b1 co3nanus nudpooit 3D-momenu
Tema 4.3 5 2 4
Metoas! 3D -ckaHHMpOBaHUS
Tema 4.4 5 2 4
[IporpammHoe obecnieyeHne, UCIIOIb3yEMOE B
QJUINTHBHBIX TEXHOJIOTHSIX
Tema 4.5 5 3 4
Martepuanst ans 3D-nevatu




IInannpyemsie
(KOHTpOJIMPYyEMBIe)
pe3yJIbTAThI OCBOCHHS
Ko (b1) (hopMupyemMo(bIX)
KoMIleTeHuMu(id) u
HHIUKATOPOB /I0CTHKECHHS
KOMIIeTeH Ui

Buab! yuedHoii padoThI

KonTakTHas pabora

g
S
a8 Buanbl 1 ¢gopMBI KOHTPOJIBHBIX
@ g MeponpuUsiTHii, 00ecneYnBaone Mo
HaumeHnoBaHue pa3aesioB, TeM; o ) 2 = 2 = COBOKYIHOCTH TeKYIIUH KOHTPOJIb
(Gopma(bl) IPOMEKYTOIHOM aTTECTAMA g g g = 28 g :» 5 yCIeBaeMocCTH;
= 4= E‘ % 7 Z E (opMBI IPOMEKYTOYHOTO KOHTPOJIS
= = E gé = E = E 5 ycneBaeMocTH
5| ZE|S23:| £%| g
=| =8| s8E88) =2E|O0F
Tema 4.6 5 3 4
Bb100p TeXHOJIOTHH /17151 KOHKPETHOTO M3/IeITHSI
3auer 3a4er 1o COBOKYITHOCTH Pe3yJIbTaTOB
TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
OILICHKH UTOTOBOH pabOTHI
Hroro 3a 6 cemecTp 28 14 22
Ceapmoii cemecTp @DopMBI TEKyIEro KOHTPOJIS IO pa3aeity:
Pa3nen S. Cme:xxHBIEe IPOLECCHI - VYerHsblil onpoc;
Tema 5.1 2 8 5 - 3amuTa 1a00paTOPHBIX
[MocToOpaboTka TBOPYCCKUX M UCCIICAOBATEIBCKUX PadoOT
Tema 5.2 3 8 5 10 3aJJaHUAM IPENoaaBaTeII (quo UB
[Ipobiembl (hopmMe Tpe3eHTAITI)
Tema 5.3 2 8 5 - Pedepar
CyOTpaKkTUBHBIE TEXHOJIOTHH aIUTHBHOTO
TIPOMU3BOJICTBA
Tema 5.4 3 8 5
OCHOBBI TeHEpPaTHBHOTO IW3aiiHa
Tema 5.5 3 9 5
BosmoxxnocTu aist Ou3Heca U Oyayiiee aJJuTHBHOTO
1 cyOTpaKTHBHOTO MPOU3BOCTB B I0BEINPHON
OTpaciu.
Tema 5.6 3 9 5
[IpenMymiecTBa CUCTEM aJTITUBHOTO ITPOU3BOICTBA
OK3aMeH 32 OK3aMeH 0 COBOKYIHOCTHU PE3yJIbTaTOB
TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
OILICHKH UTOTOBOH pabOTHI
Hroro 3a 7 cemectp 16 50 30
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KpaTkoe copepxanue y4eOHOM TUCITUTLINHBI

Ne

HaunmeHoBaHnue pa3jeiia
M TeMbl JUCHUIIHHBI

Coaep:xanue pasaesia (TeMbl)

Pazgen 1.

BBeueHne B AAAUTHBHBIC T

€XHOJIOI'MH

Tema 1.1

HUctopuueckue
TIPEATIOCHIIKH MOSBICHHS
AJTUTUBHBIX TEXHOJIOTHH.
Tepmunonorus. Obmee
IIpeCTaBICHUE MTPOIIecca
A TUTUBHOTO
TIPOM3BO/ICTBA.

HcTopuueckue NpeanoChIKU MOSBICHUS aJAUTUBHBIX TEXHOJIOTHH,
TEPMUHOJIOTHS

HcTtopuueckue 3Tamnsl pa3sBUTHA aAJUTHBHBIX TEXHOJIOTUN. OCHOBBI
TEXHOJIOTUH aJAUTUBHOIO IPOU3BOACTBA. BBeieHue u onucanue
OCHOBHBIX IIpUHIUTIOB. O01Iee MpeICTaBIeHHEe Ipoliecca aIMTHBHOTO
MIPOU3BOACTBA. Paznuuue Mex 1y agiuTHBHBIM IPOU3BOACTBOM U
o0paboTkoit Ha ctankax ¢ UITY. IToxxoxas! iudpoBOro NpoeKTHPOBaHUS U
IIPOU3BOACTBA. JIpyrue poACTBEHHBIE TEXHOIOTUU. MexXIyHapoaHOe
pacnpocTpaHeHHe aAiJUTUBHOIO IPOU3BOACTBA. IlepcrekTBbI
aIUTUBHOTO NIpon3BoaCcTBa. TpaHcdopmanus ObICTpOro
IIPOTOTUIMPOBAHMUS B IIPIMOE IH(POBOE MTPOU3BOICTBO.

Tema 1.2

OCHOBHBIC TCPMUHEI,
KImaccuukanus u
TIPUHITUTIBI YCTPOUCTB JIIst
3D-neuary.

OCHOBHBIE TEPMUHBI, KJIACCU(PUKAIMS U TPUHINIIBI YCTPOHCTB 11st 3D-
IeYaTH.

Oranel 3D-nevaru. [IpenmyiiecTBa U HENOCTATKY AJAUTUBHBIX
TEXHOJIOTHH 110 CPABHEHUIO C TPATUIIMOHHBEIMA — CyOTPaKTUBHBIMHU.
XapakTepuCTHKa pPbIHKA aJJUTUBHBIX TEXHOJOTUM. [lepcrnekTuBb
NPUMEHEHHUSI U 3aJ]a4u KpUBOM ["apTHepa nisl aiIuTUBHBIX TEXHOJIOTUH.
PasButne

TEXHOJIOTUH aiIUTUBHOTO KOMITBIOTEPHOTO MOAEIMPOBAHUS U
MIPOEKTUPOBAHUSL.

CHCTEMBI ¢ UCTIOIh30BaHUEM METAIUTOB. [ HOpHTHBIC CHCTEMEL.

Tema 1.3

Knaccudukanus metono
aJIUTUBHBIX TEXHOJIOTHUI

Knaccudukanus MeTo10B aIMTUBHBIX TEXHOJIOTHHA

Knaccudukanus no merony GpopmMupoBaHus cios, 10 METOLY (HUKCALN
C10s, 110 TUILy MaTepHaJIOB, 10 KIFOUEBOHW TeXHOIOTHH. [Ipumepsl
npuMeHeHns. Kiaccudukaryst HOpomKoB U JPYTHX MaTEpPHANIOB.
TexHomOrMuecKkue napaMeTpsl MPOLECCOB aJAUTUBHOIO IPOU3BOACTBA
DU3NUECKUE OCHOBBI U TEXHOJIIOTUYECKUE IPOLECCH TPEXMEPHOU NEYaTH.
CuHHTE3 Ha NOJUIOKKE U MIPSIMOE HAHECECHHE MeTalla, KaK 1Ba OCHOBHBIX
npuHnuna 3D-neqatn. CoBpeMeHHBIE TPOMBIIUICHHbIE aIINTHBHBIC
TEXHOJIOTUU: CEIEKTUBHOE J1a3epHOE CIIIABICHHE, CEIEKTHBHOE
2JIEKTPOHHO-JIyY€BOE CILIABIEHUE, CTPYHHOE HAHECEHUE CBA3YIOIIErO U
npsiMas nedaTsb. OU3HMUECKUE OCHOBBI CEJIEKTUBHOIO JIA3EPHOTO CHIEKAHUS
(CJIC)

Pazgen 2.

l'[poueccm AJAUTUBHOI'O IIPOU3BOACTBA

Tema 2.1

HOCHGHOB&TGJ’ILHOCTL
mnmponecca ailiInTUBHOTO
MMPpOU3BOACTBA.

[MocnenoBarebHOCTD TpoOLIECcCa aIUTHBHOTO TPOM3BOACTBA.
Bocewms sTamnos agaurusHOro nponssoscTaa: 1) Konnenryannzamus
n3zenys u ero npoexkrtuposanue B cpene CAIIP; 2) [IpeobpazoBanue
nannsix CAIIP B STL/AMF dopmartsr; 3) [lepenaua STL/AMF ¢aitnos Ha
MaIMHbI 3JITATUBHOTO IPON3BOJICTBA U MX 00paboTKa; 4) HacTpoiika
Mammeel; 5) [Toctpoenune n3nenus;

6) N3Bneuenne n ouncrka uzzaenus; 7) [locrobpadboTka n3nenms; 8)
IIpumenenue.

Paznnuns TeXHOJIOTHH aIUTHBHOTO ITpon3BoAcTBa. CHCTEMBI C
HCIIOJIb30BaHNEM METaJIOB.

Texundeckoe oOcmyxnuBanne odopynosanus. Bonpocs 06paboTku n
XpaHeHHs MaTepuasoB.

[TpoekTupoBaHue aJIUTHBHOTO IIPOU3BOJICTBA.

Tema 2.2

Ob6nacTi npUMeHeHus, He
BKJIIOYAIOIUE
TpaJULMOHHOE
MOJICJINPOBAHUE B CPEAEC
CAIIP

OO6nacTi NPUMEHEHHNs, HE BKIIIOYAIOIINE TPAAUIOHHOE MO/ICIINPOBAHUE
B cpene CAIIP.

[pouecc ¢oromoaumepusanyy B BaHHE. Matepuas JIs
¢orononnmepuzannu B BanHe. CKOpocTh peakiuy. PoTornoanMepu3anys
B BaHHE C JIA3€PHBIM CKaHHPOBaHKWEM. MoelmpoBaHue nporecca
¢orononnmepusanuy. BekTopHoe ckaHMpOBaHHME.
MuxkpodoTrornonrMepu3anys B BAHHE C BEKTOPHBIM CKAHUPOBAaHHUEM.
TexHoJIOTHH ¥ IPOLIECCH MPOEKIIMOHHOH (HOTOMMOIMMEPH3aliy B BAHHE C

HCII0JIb30BaHUCM MaCOK. I[ByX(l)OTOHHaH (I)OTOHOHI/IMepI/ISaIII/IH B BAHHC.




HpeI/IMyHIeCTBa 1 HEOCTATKHU IIponecca.

Tema 2.3 [1naBieHune MOPOLIKOB B [T1aBneHrEe TOPOIIKOB B CPOPMHUPOBAHHOM CIIOC.

c(hOpMHUPOBAHHOM CJIO€. Martepuansl: IOIUMEPBI, METAJUIBI X KEpaMUKa. MexaHU3MBbl CLIEKaHUS
nopomkoB. [TapameTps! TEXHOIOIHYECKOTO MPOLECCa U MOAEIHUPOBAHUE.
Pabota ¢ nopomkamu. Bapuantst npoueccos PBF Ilpenmymiectsa u
HEJOCTATKH IpolLiecca.

Pa3znen 3. | IIponecchl agiuTHBHOIO NPON3BoAcTBA He B cpege CAITP

Tema 3.1. OKCTPY3HOHHBIE CUCTEMBI | DKCTPY3HOHHBIE CUCTEMBI.

OCHOBHBIE IPUHIUIBI IOCTPOEHUSI U TPAEKTOPUHU ABHkeHHA. FDM
poriecc, pa3paboTaHHbIN KoMIaHueH Stratasys. MaTepuabl.
Orpannuenus FDM. buoskctpysus. JIpyrue CUCTEMBL.

Tema 3.2. Pacnbinenue marepuana Pacnbinenne Marepuana METOAOM CTPYHHOI MevaTu.

METOJIOM CTPYHHOI Pa3Burtue neyatu kak npouecca aJAuTUBHOTO IPOU3BOACTBA. MaTepralibl

ne4aTu JUISL pacTIbJICHUS] METO/IOM CTPYHHOM neyaty (IoJIuMepsl, KepaMuKa,
MeTaisl ¥ 1p.). OCHOBBI 00pabOTKH MaTepuanoB. MoaenpoBaHue
Tporecca pacnbliieHus: MarepranoB. O00pynoBaHUE ATl paCHIBUICHHS
MaTepuaioB. PacrbuieHHe CBA3YIOIIEro Al CTPYHHOM Mevary.
Marepuainsl. Bapuantsr nporiecca. O6opyaoBaHue JUisl pacblICHUS
cBasyromiero. IlpenMyInecTsa ¥ HeIOCTaTKHU MPOLECCa.

Tema 3.3 IIponeccer ITpouecchl TaMUHUPOBAHMUS JIMCTOBBIX (CIOMCTHIX) MaTEpHAJIOB.
JIAMUHUPOBAHMS JIMCTOBBIX | Matepuanbl. OcHOBBI 00paboTKN MaTepHajoB. YIIbTPa3BYKOBOE
(cTI0MCTBIX) MaTepHAIOB AJIUTHBHOE NIPOU3BOJACTBO.

Tema 3.4. TexHomOrNy MpIMoi TexHoMOrNY MPSIMOi1 3aMuCH.
3aMucu HcTopus pa3BUTHS TEXHOJIOIMU IpsaMoi 3anucH. IIpsmas 3anuce ¢

HCIOJb30BaHuEM YepHIII. [Ipsmas 3amuch METOJOM JIA3€PHOTO MEPEHOCA.
Ipsimas 3anuch TepMUYECKUM HanbuieHHeM. [Ipsmas 3anuce NoToKoM
yactull. [Ipsmoe ocaxknenne u3 xuakoi ¢aspl. [TydkoBsie MeTOIBI
KOPPEKTHUPOBKH JUIS aTUTUBHBIX CyOTPaKTHBHBIX TOAXOAO0B IIPIMON
3ancu. ['mOpumHbIe TexHoMmoruy. cnonp30BaHnne METOI0B PSIMO
3aIUCH.

Tema 3.5. IIpouecce! nanpasnennoro | IIponeccs! HanpasneHHOTrO 3HeproBiiana. Directed energy deposition
sHeproBkiaa. Directed Obmiee onvcanue mporiecca HarpasieHHOTro SHeprosiiaaa. [logaya
energy deposition MaTepuana. CHCTEMBI HAIIPABICHHOT O dHEProBkiaaa. [Tapamerpsl

npouecca. TUIIMYHBIE MaTEPUANBl I MUKPOCTPYKTypa. B3anMocBs3b
00paboTKH, CTPYKTYpHI M CBOKCTB. [IpenmymiectBa 1 Heocratku DED.

Tema 3.6 Ocobennoctu Oco0eHHOCTH IPUMEHEHUSI QI/TATUBHBIX TEXHOJIOTUH B Pa3IMYHbIX
MIPUMEHEHHS aiJUTHBHBIX | OTpacisixX
TEXHOJIOTUH B pa3IM4HbIX | XapaKTepUCTUKA pbIHKA. MeTOIbl KOHTPOIS KaueCTBa B aAJUTHBHBIX
oTpacisix TEXHOJIOTUSIX.

Paznen 4. | OcoGeHHOCTH NPUMEHEHHS AJVIMTHBHBIX TEXHOJIOTHIH B PA3INYHBIX 0TPACJISX

Tema 4.1 To4YHOCTB U Ka4eCTBO ToYHOCTB M Ka4eCTBO MOBEPXHOCTH MPH BBIPAILIMBAHUY U3EJINN.
MIOBEPXHOCTH MPHU @DaKTOpBI, BAUAIOMUE HA TOYHOCTb U KAUYECTBO MMOBEPXHOCTH.
BBIPAIIMBAHUY U3JIEIUN

Tema 4.2 Crioco0blI co3panus Crioco6s! co3nanus udposoit 3D-monenn
udposoi 3D-monenu Pa3znmuunsle MeToasl co3nanus 3D-mMoneny. AIIUTUBHBIE TEXHOJIOTHU U

ObIcTpoe IpOoTOTHUNHpPOBaHHUE. [I0ATOTOBKA IEKTPOHHON MOJIENN U3CTHH
K BeIpaiuBaHuIo. [ToroToBKa ormopHoii CTpYKTYpHI (MOIJICPKKH).
Co3zganue TpeXMEpHOU MOJENN 10 uepTexy Aetanu;3D MogenupoBaHue B
Kommac 3D; IToctpoenne coopox B Komnac 3D; [IpoextupoBanue
mreitabix Gopm B Komnac 3D Ilpakrudeckue 3anaun 3D MonenupoBaHus
B Kommnac 3D. Co3naHue TpexMepHbIX MoJeneil

Tema 4.3 Mertons! 3D - Mertoas! 3D -ckaHUpPOBaHHS.

CKaHUPOBAaHHUS KonTakTHBIE CkaHEpPBL. beCKOHTaKTHBIE AKTUBHBIE CKaHEphL. OnTHdecKkue

ckaHepbl. beckoHTakTHBIE TacCUBHBIE CKaHephl. M3ydueHue yCTpoicTBa,
npuHOMna padoTsl 3D ckaHepoB: MOAr0TOBKA CKaHEepa, KaTMOPOBKa 1
IIPOBEPKA HAa TOUHOCTH; MIOATOTOBKA JETANHN K CKAHUPOBAHHUIO;
BBINOJIHEHNE PAaOOTHI 10 OLM(POBKE U3eNHs; 00paboTKa Pe3yIbTaTOB
CKaHMPOBAHMS; CIIMBKA CKAaHOB M cO3/1aHMe stl MoJieny; ncrpasieHue u
JI0paboTKa OTCKaHWPOBaHHBIX Mozeiel. Haznauenue n nposepka
CTpaTeruu CKAaHUPOBAHMUS VIS CIIOEB.
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Tema 4.4 IIporpammuoe [IporpammHOe obecnieueHne, UCTIONb3YEMOE B aIINTHBHBIX TEXHOIOTHX.
obecrieucHue,
HCIOJIb3yEMOE B
AJTUTUBHBIX TEXHOJIOTHSIX

Tema 4.5 Marepuans ans 3D- Martepuanst ans 3D-nevatn
reyaTu Knaccudukanus KOHCTPYKIMOHHBIX U CHIPBEBBIX MAaTEpHAJIOB,

MIPUMEHSEMBIX B alTUTUBHOM IIPOU3BOJCTBE. MaTepuans! 1is
aJIUTUBHBIX MAIIMH JUI U3TOTOBJICHUS JeTaneil n3 merayuia. Odnactu
MIPUMEHEHHS NOPOLIKOBBIX MaTepHaioB. MeTo bl IOTy4EeHUsS
METAJUIMYECKUX ITOPOIIKOB, TEXHOJIOTHUS MOJTy4EHHs] 3arOTOBOK U3
KOHCTPYKLMOHHBIX Y CHELMANBHBIX CIJIABOB PACHBIICHUEM
(aromuzanueit) merayuia. MammHbl 1 000pyIOBaHUE AJIsl BEIPAITUBAHHS
MeTayecknux u3aenuii. [IpuHumn nedcTBrs 1 0COOEHHOCTH
SKCIUTyaTalli 000pyI0BaHHS JJIsl N3TOTOBIICHUS M3JIEITUI METOJIOM
TIOCIIOMHOT0 CHHTE3a M NPSIMOT0 HaHeceHus1 MeTasuia. Binder jetting
TexHosoruu. Micnonp3oBanue afiuTUBHBIX TEXHOJIOTHI B INTEMHOM
IIPOU3BOJICTBE.

Tema 4.6 Br16op TexHOnoOrNM At Br100p TexHOMOTrMH 7151 KOHKpETHOTO M3eiust. [IpuHIumb: BEIOopa
KOHKPETHOTO U3JEeNUs MaTepUAaJIOB U OTJIAJKU TEXHOIOTHU 3D-1neyat KOHKPETHOTO U3ENHS.

Koneuno-anementHoe MogenupoBanue. [IpoektupoBanue aeranei s
aJIUTUBHBIX TexHoNorui. Tomosornyeckas ONTUMH3ALAS

Pazpen 5. CMe:xkHbIe Tpouecchl

Tema 5.1 IocTobpaboTka [MocTobpaboTka. Buibsl TepMoMexaHHUECKOH 1 3IEKTPOXUMUIECKON

00paboTOK M3enuii 7St 10BeMpHON oTpacin. OLEeHKa U yCTpaHeHUE
BHYTPEHHUX HaNpsDKEHUN. ['opsuee H30cTaTHYeCKOe IPECCOBAHHUE.
I'nOpuTHBIE TEXHOJIOTHH.

Tema 5.2 [TpoGnemsl [TpoGnemsl TpenHOOOPa30BaHUs IPU BBIPAIIUBAHUY U3ICTHH.

Tema 5.3 CyOTpakTHBHBIE CyOTpakTHBHBIE TEXHOJIOTUH aAJUTUBHOTO POU3BOACTBA. bricTpas
TEXHOJIOTUH JUTUBHOTO | MHCTPyMEeHTOBKa. OCHOBBI OOPAaTHOTO ITPOEKTUPOBAHUS U
IIPOU3BOACTBA KoHcTpynpoBanus. [Iporpammuoe obecnieuenue. PactipoctpaneHHbIC

TEXHOJIOTHUH CYOTPaKTUBHOTO MIPOU3BOACTBA. TEXHOIOTUI
CyOTpPaKTHBHOT'O ITPOM3BOCTBA B OTPACIISIX IIPOU3BOJICTBA.
PacnipoctpaneHHbIe CyOTpaKTHBHBIE IPOLIECCH: Ppe3epHast 00padoTKa;
00paboTka pezaHueM, TOKapHas 00paboTKa; a3epHast pe3Ka;
ruapoadpasuBHAs pe3Ka; CBEpIICHHE; 3JIEKTPOIPO3HOHHAsI 00paboTKa;
nungosanue. O6opynosanue. IIporpaMmHoe obecrieueHue.

Tema 5.4 OCHOBBI F€HEPATUBHOTO OCHOBBI reHepaTHBHOTO Au3aitHa. [IpoekTupoBanue ¢ yuerom TpeOoBaHUHA
JIu3aiiHa MIPOM3BO/ICTBA U COOPKU. YHUKAIbHBIE BO3MOXXHOCTH a1 JUTHBHOTO

IIPOM3BO/ICTBA (CIOXKHBIE (POPMBI, HepapXusi, MaTEpUaIIBI, a TAKXKE
(yHKIIMOHAIBHAS CII0KHOCTD). [TpuHImme! 1 nenn 6a30Boro
IIPOEKTUPOBAHNUS AN aJINTUBHOTO IpOoU3BoOACTBa. MccnenoBanue
cBoOoBI ipoekTHpoBanus. MHcTpyMeHTsI CAIIP 11 aqIuTHBHOTO H
CyOTpPaKTHBHOT'O ITPOU3BOACTBA. METO/IbI CHHTE3A.

Tema 5.5 BozMoxkHOCTH 14 BosmoxxnocTr aist Ou3Heca u Oyayluee aaIuTHBHOTO U CyOTPaKTHBHOTO
OuzHeca u Oyaymiee IIPOU3BOJICTB B FOBEITUPHON OTPACIH.
aJTUTUBHOTO U
CyOTpaKTUBHOTO
IIPOU3BOJICTB B
FOBEITMPHON OTPACIH.

Tema 5.6 IIpenmymecTBa cucteM [IpenmyimecTBa cucTeM aJAUTUBHOIO POU3BOACTBAa Bo3moxHOCTH ISt
aJIUTHBHOTO OuzHeca u Oyayiiee alIUTUBHOTO M CyOTPaKTUBHOTO ITPOU3BO/ICTB B
IIPOU3BOACTBA 10BenupHoU orpaciau. Hosele Buabsl npoaykunu. HoBble THITEL

opranmzanuii. HoBeie Tumsl 3ansrocta. [{udposoe
TIpeANPUHIMATENbCTBO. MHTEIeKTyanbpHast coOCcTBeHHOCTH. [IpopsiBHAs
nHHOBausl. J[BrokeHre HOBaTOpoB. MeTo bl BBIOOpaA JUISl M3ISITHH.
[11aHMpoBaHKE U KOHTPOJIb IPOU3BOACTBA

3.4. Opranuzanus caMOCTOSATEIbHOM pabOThl 00yUYaIOIINXCS

CamocrosarenbHass paboTa cTylneHTa — oOs3arenbHas YacTh 00pa30BaTENbHOrO Ipolecca,

HaIlpaBJICHHAA Ha

pasBuUTHE

TOTOBHOCTH K Hpoq)eCCI/IOHaHBHOMy n JIMYHOCTHOMY
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caMo00pa30BaHUIO, Ha MPOEKTUPOBAHME JalbHEHIIEro o0pa3oBaTENbHOIO Mapuipyra u
npo¢eCCUOHATLHON Kapbephl.

CamocrosarenbHass pabora OO0yYaroIUXCs MO AWCHUIUIMHE OpPraHW30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00eCreurBaIOUINX YCIEHNIHOE OCBOCHHE
JTUCLUUTUIAHBL.

AynuTopHas caMocCTosTeNbHas paboTa 00y4yaromuXCsl M0 JAUCHUILIMHE BBITOIHACTCS Ha Y4eOHBIX
3aHATHUSX 1O/ PYKOBOACTBOM MpEINOJABATENs U MO €ro 3aJaHuio. AYIUTOpHAs CaMOCTOATENIbHAs
pabota 0OydaromMXcsi BXOAUT B OOUIMI 00BEM BPEMEHH, OTBEIEHHOTO y4YeOHBIM IJIAHOM Ha
ayJUTOPHYIO paboTy, U perlaMeHTUPYETCS paclucaHieM Y4eOHBIX 3aHITHH.

BueaynutopHass camocrosiTelIbHas paboTa oOydalolmMXcsi — IUIaHUpyeMas ydeOHas, Hay4HO-
UCCIIeIOBATENbCKAs, IMpaKTHYecKass paboTa oOydaloONIMXCs, BBIMOJNHAEMAas BO BHEAYIUTOPHOE
BpeMs 10 3aJaHMI0 M TIpU METOJMYECKOM PpYKOBOJACTBE IIperojaBatelisi, HO 0e3 ero
HETOCPEJICTBEHHOT'O yUacTHs, PACIMCAHUEM YUEOHBIX 3aHATHI HE periaMeHTUPYETCH.

Bunsl u coxmepkaHue 3aJaHuWil Ui BHEAYAMTOPHOW CaMOCTOSTENbHOW pPabOTBI MOTYT HMEThb
BapuaTUBHBIH M au(pdepeHurpoBaHHBI XapakTep, YYHUTHIBAaTb OCOOEHHOCTH HaIpaBJICHUS
MOJTOTOBKH U IaHHON y4eOHOW AMCUUIUIMHBI, a TAKXKE WHAWBUYalTbHbIE OCOOCHHOCTH CTY/ICHTA.
BreaynutopHast camocTosiTenbHasi paboTa 00yyarommxcs BKJIIoYaeT B ceOst:

- MOJTOTOBKY K JIGKLIUSM M MIPAKTUYECKUM 3aHSATHAM, 3a4ETy C OLIEHKOM, SK3aMeHY;

— U3y4YCHHE YYeOHBIX TOCOOUIL;

- U3yuyeHHE pa3lesioB/TeM, HE BBIHOCHMBIX Ha JIEKIUM M MPAKTUYECKHE 3aHATHS
CaMOCTOSITENIEHO;

- IPOBE/ICHUE UCCIIE0BATENLCKUX PaldoT;

- U3yuyeHHE TEOPETHUECKOr0 M TPAKTUUYECKOr0 Marepuaja IO PEKOMEHJIOBAaHHBIM
MCTOYHUKAM;

- BBITOJIHEHHUE JIOMAIIIHUX 33JaHH;

- BBINOJIHEHNE WHAWBUYATbHBIX 331aHUH;

- MOJATrOTOBKA K MIPOMEKYTOUYHOM aTTECTAIlK B TEUECHHE CEMECTPa;

- CO3JIaHHE MTPE3CHTAINH 10 N3y4aeMbIM TeMaM H JIp.

CamocrosrenbHas paboTa 00ydyaromuXcs ¢ y4acTHEM IperojaBaTess B (hopMe MHON KOHTAKTHOU
paboThl MpeaycMaTpUBaeT TPYNIOBYI0 W (WJIM) MHIAMBHIYaJbHYIO pabOTy C OOydalOUIMMHUCS H
BKJIIOYAET B ceOsi:

- NPOBEJICHUE  HMHAUBUAYATbHBIX M TPYNNOBBIX  KOHCYJNbTAllMd MO  OTAEIHHBIM
TeMam/pazesiaM TUCIHUILINHE;

- NPOBE/ICHUE KOHCYIIBTALUH Tepe]l 3a4€TOM C OLIEHKOM M0 HE0OX0AUMOCTH;

- KOHCYJIbTAI[MM TIO0 OpraHU3allMd CaMOCTOSTEIBHOIO M3YYEHHUS OTAEIBbHBIX pa3JesioB/TEM,
0a30BbIX MOHATHHA Y4YEOHBIX IUCIMIUIMH MPOQUILHOTO/POJCTBEHHOr0 OakalaBpHara, KOTOpbIE
dopmuposanu OIIK u I1K, B niensax obecrnieueHus: IpeeMCTBEHHOCTH 00pa30BaHUsI.

Hepequb paBI[eHOB/TeM/, MOJIHOCTBHIO WK YaCTUYHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC U3YUCHUC C
MoCJICAYIOIIUM KOHTPOJICM!

Buasbl u popmbl
HaumenoBanme pa3aena A (bop A
KOHTPOJIbHBIX =
/TeMbl TUCHUTIJINHBI, . o Q
3agaHus 1J1s CAMOCTOSITETbHOM MeponpHusITHI ]
Ne BBIHOCHMBIEC HA Z
padoThI (YYMTBIBAIOTCS IIPH =
CaMOCTOAITEJIbHOE g
NPOBeJIeHUH TeKyIero =
H3y4eHHne >
KOHTPO0JIsT) a2
=5
Pazpen 1. Brenenne B ajiNTHBHBIC TEXHOJIOTHH
Tema 1.1 Hctopuueckue npeanocsiky | Mcropuueckue npeanocbuiku @DOpMBI TEKYILErO 2
TIOSIBJICHUSI QI TUTUBHBIX TIOSIBJICHYSI I TUTHBHBIX KOHTPOJIS 10 pa3feny:
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TexHoJioruil. TepmuHoOrus.
O01mee mpencTaBIcHIE
rpolecca aJIuTUBHOTO
[IPOU3BOJICTBA.

TEXHOJIOTHH, TEPMUHOJIOTHS
Hcropuueckue 3Tarnbl pa3BUTHS
aJTUTUBHBIX TEXHOJIOTHH.
OCHOBBI TEXHOJIOTUH
aJTUTUBHOTO ITPOM3BOICTBA.
BBenenue u onrcanne OCHOBHBIX
npuHnunos. Obmiee
IIpeICTaBICHUE MTPOIIecca
aJTUTUBHOTO ITPOM3BOICTBA.
Paznnune Mexay aJInTUBHBIM
MIPOM3BOICTBOM U 00pabOTKON Ha
ctankax ¢ YITVY. IToxxons!
U(POBOTO MPOSKTUPOBAHHUS U
npou3BoAcTBa. Jpyrue
POJICTBEHHBIE TEXHOJIOTHH.
MexnyHapoaHoe
pacrpocTpaHeHue aaJUTHBHOTO
Ipou3BOACTBA. [lepcreKTuBbI
aJTUTUBHOTO ITPOM3BOCTBA.
Tpanchopmariust 6picTporo
MIPOTOTUIIMPOBAHMUS B IIPSIMOE
1 POBOE IPONU3BOJICTBO.

Tema 1.2

OCHOBHBIE TEPMHUHBI,
KJIacCU(DUKAIIUS ¥ TIPUHITUTIBI
ycTporcTB ast 3D-nevaru.

OCHOBHBIE TEPMHUHBI,
KIacCU(UKAIIUS ¥ TIPUHITUTIBI
ycTporcTB ast 3D-nevaru.
Oramnel 3D-nevaru.
[IpeumyiecTBa U HEAOCTATKU
aIINTUBHBIX TEXHOJIOTUH 110
CpPaBHEHUIO C TPAAULIMOHHBIMU —
CyOTpaKTUBHBIMHU.
XapakTepuCcTHKa phIHKa
aIINTUBHBIX TEXHOJOTUH.
[lepcnexTuBsbl

MIPUMEHEHHUS U 33J]a4l KPUBOI
lapTHEpa I aATUTUBHBIX
TexHoyorui. Pa3surne
TEXHOJIOTHH aJIUTUBHOTO
KOMITBIOTEPHOTO MOJAEIUPOBAHUS
Y IPOEKTUPOBAHHUS.

CHCTEMEI C UCIIOJIB30BaHUEM
MeTayuioB. [ mOpHIHBIE CHCTEMEI.

Tema 1.3

Knaccudukanus merono
aJIUTUBHBIX TEXHOJIOTHI

Krnaccudukarus MmeTo10B
AIJUTHBHBIX TEXHOJIOTHI
Krnaccudukanus mo meromy
(hOpMHUPOBAHUS CITOSL, TIO METOLY
(uKcaIyu CIrosi, o THITY
MaTepHalioB, MO KIIOYEeBOU
TexHosoruu. [Ipumepst
npumeHeHns. Kitaccudukanms
MOPOLIKOB U APYTUX MAaTepUAIIOB.
TexHoI0rnuecKue napamMmeTpsl
MIPOLIECCOB aTUTUBHOTO
rpou3BoJicTBa OU3nUECKUe
OCHOBBI M TEXHOJIOTHYECKHE
MIPOLIECCHl TPEXMEPHOU NIEYATH.
CHHTE3 Ha MOAJIOKKE U IPSIMOe
HaHECEeHHE MeTallIa, Kak JIBa
OCHOBHBIX IpUHIMNA 3D-neyaTu.
CoBpeMeHHbIE TPOMBIILIIEHHbIE
aIJUTHBHBIC TEXHOJIOTHU:
CEJIEKTUBHOE JIa3€PHOE

- VYerHbli onpoc;
- 3amura
71a00paTOPHBIX
TBOPYECKUX U
HCCIIEIOBATENBCKUX
paboT 1o 3aJaHusIM
npernoaBaTens (04HO U
B (hopMe Mpe3eHTAIIH)
- Ped
epar
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CILIaBJIEHUE, CEJIEKTUBHOE
3IIEKTPOHHO-Iy4eBOE
CILIaBJIEHUE, CTPyHHOE
HaHECEHHE CBA3YIOILETO U
npsiMast nevars. Gusnueckue
OCHOBBI CEIIEKTUBHOI'O J1a3€PHOI0
crnekanus (CJIC)

Paznen 2.

l'[poueccm AJAUTUBHOI'O NIPOU3BOACTBA

Tema 2.1

HOCHGHOB&TGJ’ILHOCTL
mnmponecca ailiInTUBHOTO
MMpOU3BOACTBA.

[NocnenoBarebHOCTH TIpoLIECCa
aJTUTUBHOTO ITPOM3BOCTBA.
Bocewmb 3Ta1oB aiauTHBHOTO
npousBojacTBa: 1)
Konnenryanuzamus n3genus u
€ro NPOEKTUPOBAHKE B CpPElC
CAIIP; 2) IIpeobpazoBanne
nmanubix CAIIP B STL/AMF
¢dopmartsr; 3) Ilepenaua
STL/AMF ¢aiinoB Ha MamIiHbI
aJTUTUBHOTO MIPOU3BOJICTBA M UX
obpabotka; 4) Hactpoiika
MammHsl; 5) [Toctpoenue
W3JIETHs;

6) V3BneucHHE 1 OYUCTKA
nznenwust; 7) [octobpaboTka
m3nenus; 8) [Ipumenenwe.
Pa3nmuuus TexHonoruit
aJTUTUBHOTO ITPOM3BOCTBA.
CucTeMsl ¢ UCTIONB30BAaHHEM
METaJIoB.

Texundeckoe obcTyXxuBaHne
obopynoBanus. Borpocsr
00paboTKH M XpaHEHUS
MaTepHaJIoB.

[IpoexTupoBanue aAUTHBHOTO
IIPOM3BOJICTBA.

Tema 2.2

ObnacTi npUMeHeHus, He
BKJTIOYAIOIUE TPATULMOHHOE
MOJICJINPOBAHUE B CPEAEC
CAIIP

ObnacTi npUMeHeHus, He
BKJIIOYAIOIIUE TPAJAUIMOHHOE
MozenupoBanue B cpene CAIIP.
[Mpouecc ¢oronoanmepuzanny B
BaHHE. Marepuaisl st
(oTonoIMMepHU3anH B BaHHE.
CKOpOCTb pEAKIIHH.
dotononmuMepr3alys B BAHHE C
JIa3epHBIM CKaHUPOBAHUEM.
MopaenupoBaHue nporecca
¢doronornmepuzannu. BexropHoe
CKaHMpOBaHUE.
MuxkpodorornonumMepu3anys B
BaHHE C BEKTOPHBIM
CKaHMpOBaHHEeM. TeXHOJIOrnH 1
MPOLIECCHI MPOECKIIMOHHOM
(oTonoIMMepu3anny B BaHHE C
UCIIOJIb30BaHIEM MaCOK.
JByxdoronnas
(oTononnMepu3anys B BaHHE.
[MpenmymiecTBa 1 HENOCTATKH
npolecca.

Tema 2.3

[TnaBneHue NOpomIKOB B
c(hOpMHUPOBAHHOM CJIO€.

[TnaBneHre NOpoNIKOB B
c(hOpMHUPOBAHHOM CJIO€.
Marepuaisl: IOJIMMEpBI,
METaJlJIbl ¥ KepaMHUKa.

@DOpMBI TEKYILErO
KOHTPOJIS 110 pa3eny:

- VYerHbli onpoc;
- 3amura
71a00paTOPHBIX
TBOPYECKHX H
HCCIIEJ0BATENbCKUX
paboT 1o 3aJaHusIM
npenoaasaTesst (O4HO U
B (hopMe Mpe3eHTAIIH)
- Ped
epar
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MexaHu3MBI CIIEKaHUS
nopomkoBs. [Tapamerpst
TEXHOJIOTUYECKOr0 IpoLecca u
MojenupoBanue. Pabora c
nopomkamu. BapuanTst
npoueccos PBF IIpenmyiectsa n
HEJOCTATKH IpoLiecca.

Pazgen 3.

IIpoueccbl aIIUTUBHOTO NPOU3BOACcTBA He B cpeae CAIIP

Tema 3.1.

DKCTPY3UOHHBIE CUCTEMBI

OKCTPY3HOHHBIE CUCTEMBI.
OCHOBHBIE IPUHIIUIIB
MOCTPOECHHUS U TPACKTOPUU
newkenusi. FDM npouecc,
pa3paboTaHHBII KOMITaHHEH
Stratasys. MaTepuaisl.
Orpannuenus FDM.
buoskcrpysus. JIpyrue cuCTEMBL.

Tema 3.2.

Pacnbinenue marepuana
METOJIOM CTPYHHOM IevaTH

Pacnbinenue marepuana METOAOM
CTpYHHOM meyaTu.

Pa3Butue neyatu xak npouecca
aJIUTUBHOIO IPOU3BOCTBA.
Martepuaisl a1 pacIbLICHUS
METOJIOM CTPYHHOM IeuaTH
(ToMMepEI, KepaMuKa, METaJIIBI
u 71p.). OcHOBBI 00PabOTKH
MaTepuanos. MonenupoBaHnue
Ipouecca pacibUICHUS
MarepuasioB. OGopynoBanue s
pacnbUIeHHs] MaTEPUAIIOB.
Pacnbinenue cBs3yroniero mis
CcTpyHHOI neyatu. MaTtepuassbl.
BapuanTsl npouecca.
O6opynoBaHue JUT PacIIbUICHUS
cBsizytouero. [Ipenmyniectsa u
HEJOCTATKH IpoLiecca.

Tema 3.3

[Tpouecchl TaMUHUPOBaHUS
JIMCTOBBIX (CIIONUCTHIX )
MaTepHaioB

[Tpouecchl TaMUHUPOBaHUS
JIMCTOBBIX (CIIONUCTHIX )
MaTeprasioB. MaTepHasl.
OcCHOBBI 00pa0OTKH MaTEepHaIOB.
VYiIpTpa3sByKOBOE aJIMTHBHOE
IPOU3BOACTBO.

Tema 3.4.

TexHonoruu npsiMoit 3anucu

TexHoMOrNM MpSIMOi 3aMuCu.
HcTopus pa3BUTHS TEXHOIOTHU
npsiMoil 3anucu. Ipsmas 3anuce ¢
HCIOJIb30BAHUEM YEPHUIL
Ipsimas 3anmuce METOAOM
nasepHoro nepenoca. [Ipsmas
3aIUCh TEPMUYECKHM
HanbuieHueM. [IpsmMast 3anuce
notokoM vactutl. [Tpamoe
OCa)KJICHUE U3 )KUJIKOH (a3bl.
ITyukoBBIE METOIBI
KOPPEKTUPOBKH U1 aAJUTUBHBIX
CyOTpaKTHUBHBIX ITO/IX0/I0B
npsiMoii 3armcu. [ ubpunHbie
TexHosoruu. Mcnons3oBanue
METOJ0B IPSMOM 3aIUCH.

Tema 3.5.

Ipotiecchl HAMPABICHHOTO
sHeproBkiaa. Directed
energy deposition

[Tpoueccr! HanpaBIeHHOTO
sHeproBkiana. Directed energy
deposition

OO1wee omucanue mnpouecca
HalpaBJIeHHOTO SHEPTOBKJIA/IA.

@DOpMBI TEKYILErO
KOHTPOJIS 110 pa3eny:

- VYerHbli onpoc;
- 3amura
71a00paTOPHBIX
TBOPYECKHX H
HCCIIEJ0BATENbCKUX
paboT 1o 3aJaHusIM
npenoaasaTesst (O4HO U
B (hopMe Mpe3eHTAIIH)
- Ped
epar
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INonaua marepuana. Cucremsl
HAIPaBJIEHHOIO YHEPTOBKIAIA.
ITapameTps! nponecca. Tunuuxbe
MaTepHualibl U MUKPOCTPYKTYpa.
B3anmocBs3s 00paboTKH,
CTPYKTYpPBI Y CBOMCTB.
IIpenMyiecTBa U HEJOCTATKH
DED.

Tema 3.6

Oco0eHHOCTH IPUMEHEHUS
aJIZIMTHBHBIX TEXHOJIOTHIl B
Pa3IMYHBIX OTPACIIX

Oco0eHHOCTH TPUMEHEHUS
aJTUTUBHBIX TEXHOJIOTHH B
Pa3IMYHBIX OTPACIIAX
XapakTepHcTUKa pbIHKA. MeTobl
KOHTpOJISl KauecTBa B
ATUTUBHBIX TEXHOJIOTHSIX.

Paznen 4.

Oco0eHHOCTH TPUMEHEHUS A/l

JUTHBHBIX TEXHOJIOTrui B Pa3IMYHBIX O0TPACIAX

Tema 4.1

TodHOCTE M Ka4eCTBO
MOBCPXHOCTHU IIPpHU
BbIpalliluBaHUUN I/ISILCHI/Iﬁ

TouHOCTH M KAYECTBO
[IOBEPXHOCTHU MPU BbIPALLIMBAHUU
H3JICITHH.

@®akTophbl, BIUSAIOUINE HA
TOYHOCTH ¥ KAYECTBO
[IOBEPXHOCTH.

Tema 4.2

Crioco06s! co3nanus udpoBoi
3D-mopemu

Crioco06s! co3nanus udpoBoi
3D-momenu

PasnmuanbIe METOABI CO3MaHMS
3D-momenn. AIIUTHBHBIC
TEXHOJIOTHH U OBICTPOE
nporotunupoBanue. [loaroroka
3JIEKTPOHHOW MOJIENHU U3ACIUH K
BEIpamuBanuto. [lonxroroBka
OMOPHOU CTPYKTYPBI
(momnepxxku). Co3manue
TPEXMEPHOU MOJIEIH 110 YEPTEKY
neranu;3D MonenupoBaHue B
Kommnac 3D; [Toctpoerne cOopox
B Kommnac 3D; IIpoektupoBanue
sreitabix Gopm B Komnac 3D
[Ipaktuueckue 3agauu 3D
mozenupoBanus B Komnac 3D.
Co3/1aHue TPEXMEPHBIX MOJIeTel

Tema 4.3

Mertoas! 3D -ckaHHMpOBaHUS

Mertonbl 3D -ckaHupoOBaHUS.
KoHTakTHBIE CKaHEPHI.
BeckoHTaKkTHBIC aKTHBHEIE
ckaHepbl. ONTHYECKHE CKaHEePHI.
BeckoHTakTHBIE TaCCHBHBIE
ckaHepsl. M3yueHne ycTpoiicTsa,
npuHOMna padots! 3D ckaHepos:
MIOJITOTOBKA CKaHepa, KaTMOpOBKa
U TIPOBEpKa Ha TOYHOCTB;
MIOJITOTOBKA JICTAIIH K
CKaHMPOBAHMIO; BBHITIOJIHEHNE
paboTh!I 1o oIM(POBKE U3IETHS;
00paboTKa pe3yIbTaToB
CKaHMPOBAHMS; CIIMBKA CKAHOB U
co3nanue stl Mmoaenu;
HCTIpaBJIeHUE U 1opadoTKa
OTCKaHMPOBAHHBIX MOJICTICH.
Hasznauenue n npoBepka
CTpaTeruy CKaHMPOBAHMS JIJIS
CJIOEB.

Tema 4.4

[IporpammHoe oOecnicueHMe,
HCIIOJIb3YEMOE B &JI/ITUTUBHBIX

[IporpammHoOe oOecnicueHHe,
HCIIOJIL3YEMOE B &JI/ITATUBHBIX

@DOpMBI TEKYILErO
KOHTPOJIS 110 pa3eny:

- VYerHblil onpoc;
- 3amura
71a00paTOPHBIX
TBOPYECKHX H
HCCIIEJ0BATENbCKUX
paboT 1o 3aJaHusIM
npenoaasaTesst (O4HO U
B (hopMe Mpe3CHTAITIH)
- Ped
epar
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TCXHOJIOTHAX

TCXHOJIOI'HUAX.

Tema 4.5

Marepuanst 11 3D-nieuatu

Marepuanst 11 3D-nieuatu
Krnaccudukarus
KOHCTPYKIIHOHHBIX ¥ CHIPHEBBIX
MaTepHUAaIIOB, TPUMEHICMEIX B
aJIMTHBHOM IPOU3BOJICTBE.
Martepuais A aJIATUBHBIX
MAIIKH JJIs U3TOTOBJICHUS
neraneit u3 metayuia. O6mactu
MIPUMEHCHHS TTOPOIIKOBBIX
MaTepuanoB. MeToIbl MOTyYeHUS
METAIUTHYCCKIX TTIOPOIIKOB,
TEXHOJIOTHS TIOTYICHUS
3arOTOBOK U3 KOHCTPYKITHOHHBIX
U CIIELMAJILHBIX CILUIABOB
pacIbuIeHHEM (aTOMH3aIeN)
MeTraia. MalvHel 1
000pymoBaHUE JUISI BEIPAIIIBAHUS
METAIINYCCKHUX U3EIIUM.
[IpuHuun nefcTBus u
0COOCHHOCTH KCILTyaTallnu
000pyTOBaHUS IS H3TOTOBJICHUS
HU3JCIIUA METOAOM IIOCIOMHOTO
CHHTE3a U IPSMOT0 HAHECCHHUS
Metaa. Binder jetting
TexHoioruu. Mcrons3oBanue
aJTUTUBHBIX TEXHOJIOTUI B
JIMTEHHOM IPOU3BOJICTBE.

Tema 4.6

Br16op TexHONMOTHH 1S
KOHKPETHOTO U3JIEIHS

Br16op TexHONMOTHH A1
KOHKPETHOTO W3JIEIHSL.
[puHIUTBEI BBIOOpA MaTEPHAIOB
H OTJIAJIKU TeXHOoJI0ruu 3D-
re4yaTh KOHKPETHOTO U3IEIHSL.
Koneuno-anemenTHoe
MOJEJIMPOBAHUE.
[IpoexTupoBanue neranen 1is
aIINTUBHBIX TEXHOJIOTHH.
Tomogorndyeckas ONTHMHU3AIIS

Pazpgen 5.

CMexHbIe IPOLecChI

Tema 5.1

[ocTobpaboTka

[MoctrobpaboTka. Bumer
TEPMOMEXaHUIECKON 1
IIEKTPOXUMHUUECKOI 00paboTOK
M3JENUN ISl FOBETTUPHOU
otpaciu. OIeHKa U yCTpaHEHHE
BHYTPEHHUX HaINpsHKCHUH.
I'opsiuee nzocraruueckoe
npeccoBanue. I nOpuaHbIe
TEXHOJIOTHH.

Tema 5.2

[Ipob6membl

[Ipob6nemsl TpemuHO0Opa30BaHUS
TIPY BHIPAIIUBAHIH U3CITHIA.

Tema 5.3

CyOTpaKTHBHEIC TEXHOJIOTHH
aJIMTUBHOTO IIPOU3BOJICTBA

CyOTpaKTHBHBIC TEXHOJIOTUU
aJTATUBHOTO [TPOM3BOJICTRA.
BricTpas HHCTPYMEHTOBKA.
OCHOBBI 00paTHOTO
MIPOEKTUPOBAHUSI U
KOHCTpyupoBanusi. [IporpammHuoe
obecrieucHHeE.
PacnipocTpaHeHHbIE TEXHOIOTHH
CyOTpPaKTUBHOIO ITPOU3BOICTRA.
TexHoOrNK CyOTPAaKTHBHOTO
MIPOM3BOJICTBA B OTPACIISIX

@DOpMBI TEKYILErO
KOHTPOJIS 110 pa3eny:

- VYerHbli onpoc;
- 3amura
71a00paTOPHBIX
TBOPYECKHX H
HCCIIEJ0BATENbCKUX
paboT 1o 3aJaHusIM
npenoaasaTesst (O4HO U
B (hopMe Mpe3eHTAIIH)
- Ped
epar
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MPOU3BOICTBA.
PacnipocTpaHeHHbBIC
CyOTpaKTHUBHBIE MPOLIECCHI:
(dpe3epHast 00paboTKa;
00paboTKa pe3aHneM, TOKapHas
00paboTKa; 1azepHast pe3Ka;
ruApoadpasuBHas pe3Ka;
CBEpIICHUE; JIEKTPOIPO3UOHHAS
00paboTka; numdoBaHue.
Ob6opynosanue. [Iporpammuoe

obecreyeHue.
Tema 5.4 OCHOBBI F€HEPATUBHOTO OCHOBBI F€HEpPaTUBHOTO AU3alHA. 5
nu3aiiHa IIpoexTupoBanue ¢ yueToM

TpeOOBaHUI POU3BOACTBA U
cOOpKHu. YHHUKaIbHBIE
BO3MOKHOCTH aJ{TUTHBHOIO
MIPOM3BO/ICTBA (CI0XKHBIE (POPMBI,
Hepapxus, MaTePHAITBL, a TAKXKE
(yHKIIMOHATBHAS CIIOKHOCTB ).
[puHIUTEBL 1 e 6a30BOTO
MIPOSKTUPOBAHUS JIJIS
aJIMTHBHOTO TIPOU3BOICTBA.
HccnemoBanue cBOOOIBI
MIPOEKTUPOBaHUS. IHCTPYMEHTHI
CAIIP mig agquTHBHOTO H
CyOTpaKTHBHOTO TIPOU3BOJICTBA.
MeTonap! cuHTE3a.

Tema 5.5 Bo3MoxxnocTu s 6uzHeca | Bo3MoxkHOCTH [1j1s1 OM3HECA U 5
OyayIiee aJIUNTUBHOTO 1 OyayIiee aJINTUBHOTO U
CyOTpaKTUBHOTO TIPOU3BOJICTB | CYOTPaKTHBHOTO ITPOU3BOJICTB B
B IOBEJIMPHOW OTPACIIH. IOBEJIMPHOW OTPACIIH.

Tema 5.6 IIpenmymecTBa cucteM IIpenmymecTBa cucteM 5
aJIMTUBHOTO IIPOU3BOJICTBA aJIMTUBHOTO IIPOU3BOJICTBA

Bo3MoxxnocTH 1151 Ou3Heca 1
OyayIiee aJIuTUBHOTO U
CyOTpaKTUBHOT'O TIPOHU3BOICTB B
1oBesupHOr otpaciu. HoBble
BHJBI IPOTYKIMH. HOBBIE THITEI
opranuzauuii. HoBble TUIbI
3ansToct. L{udposoe
MIPEITPUHIMATEIBCTBO.
NuTennekryansHas
coOcTBeHHOCTE. [IpopriBHAS
HWHHOBAIWs. J[BrKeHHE
HOBaTOpPOB. MeTOBI BEIOOpA JIIS
m3penuil. [InanupoBanue u
KOHTPOJIb MPOU3BOICTBA

3.5. IIpumeHeHHE 3IEKTPOHHOIO OOYUYEHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHMA
Peanuzanus mporpamMMbl y4eOHOW AMCUMIUIMHBI C TPUMEHEHHEM OJJIEKTPOHHOTO OOYy4YeHHS U
JMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN PErJIaMEHTHUPYETCS NEHCTBYIOIIMMH JIOKAIbHBIMU
aKTaMM YHUBEPCHUTETA.

DJNeKTpOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUU OOECIIEYMBAIOT B COOTBETCTBHHM C IPOrpaMMON
JUCUUTUIAHBL:

- OpPraHu3aIlMI0 CAMOCTOSITENBHONH paboThl 00y4aromerocsi, BKJIIOYash KOHTPOJIb 3HAHUH
o0yyarorerocs (TeKyIuii KOHTPOJIb U MPOMEXYTOUHYIO aTTECTALHUIO),

- METOAMYECKOE COMPOBOXKICHUE W JOMOJHHUTEIbHYI0 HWH(POPMALMOHHYIO TMOIJIEPKKY
AJIEKTPOHHOTO  OOydeHUs  (JOTMOJHUTENbHBIE yueOHble M MH()OPMAIMOHHO-CIPABOYHBIC
MaTepuasbl).
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Texymas u mpoMexyTo4yHas aTTECTallMd HPOBOISATCS B COOTBETCTBUU C TpaduKOM y4eOHOro
IpoLecca U pacluCaHUEM.
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4. PE3YJbTATBI OBYUYEHMS IO JUCHUIIIMHE, KPUTEPUN OIEHKA YPOBHS COOPMHUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA ONEHNBAHUA

4.1.

c(hopMHPOBAHHOCTH
KOMIIeTeHI M

'YpoBHH

MTOroBoe KOJIUYECTBO

0a10B B 100-0a,1,1bHOM
CHCTeMe MO pe3yJbTaTamM

TeKyllel U MPOMeKYTOYHOM

aTTecTanuu

TeKyllel U MPOMeKYTOYHOM

OneHka B NATHOALILHOM
aTTecTALUU

CHCTEME I10 Pe3yabTaTamM

CooTHeceHue MIIaHUPYEMBIX Pe3yJIbTaTOB 00YUEHUS C YPOBHIMH C(OPMUPOBAHHOCTH KOMIETCHIMHU(H1).
bl bl

IMoxa3arenu ypoBHsl chOPMHPOBAHHOCTH

YHHUBEPCAJIbHOM (-bIX)
KoOMIeTeHunu(-it)

o0menpogeccunoHaAIbHBIX
KOMIIETeHIM I

npodgeccuoHaTbHON
KOMIIETCHIINU

TIK-3: UJI-TIK-3.1; U-TIK-3.3; UJI-TIK-3.5;
WJI-TIK-3.6

TIK-4: WJI-TIK-4.3

TIK-5: WJI-TIK-5.4

TIK-6: WJI-TIK-6.1

BBICOKUH

OTIINYHO/
3a4TeHO (OTINYHO)/
3a4TEHO

OO0yyJaroruiics, Ha BEICOKOM XYI0KECTBEHHOM
YPOBHE:

— co3zaeT 00pa3Ibl YKpaeHHH 10 aBTOPCKOMY
MIPOEKTY U3 PA3IMYHBIX MAaTEPUAJIOB C
MIPUMEHEHUEM TPAJIULMOHHBIX U COBPEMEHHBIX
TEXHOJIOTHI

— COCTAaBJISIET TEXHOJIOTMUYECKYIO KapTy U3JIEIHs
€ TOAPOOHBIM Pa3bICHEHUEM KOHCTPYKIIUU
U3JIENHs, IPOLIECCa €r0 U3TOTOBIICHUS,
MOCIEIOBATEIILbHOCTH TEXHOJIOTHUECKUX
MIPOLIECCOB MPU U3TOTOBJICHHUHU.

MOBBIIICHHBIA

xopomo/
3a4TeHO (X0po1o)/
3a4TCHO

OO0yyvaromuiics:

- co3zaet 00pasiibl yKpaIeHuit no
aBTOPCKOMY MPOEKTY U3 Pa3InUHBIX
MaTepUAIOB C MPUMEHEHHEM TPAUIIUOHHBIX U
COBPEMEHHBIX TEXHOJIOTHI

- COCTaBJISIET TEXHOJOTUYECKYIO KapTy
U3JICTHS C OJPOOHBIM Pa3bsICHEHUEM
KOHCTPYKIIMH U3JISIIHS, TIPOIECcCca ero
M3rOTOBJICHHS, TOCIIE0BATEIBHOCTH
TEXHOJOTUYECKHUX MPOIIECCOB MPH
H3rOTOBJICHHH.

0a30BbIid

Y/I0BIIETBOPUTEINEHO/
3a4TEHO

OOyuaromuiicst HICIIBITHIBAET CEPbE3HBIC
3aTpyAHEHUS B:
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- CO3J1aHuH 00Pa3IOB YKpalIeHUH 10
aBTOPCKOMY MPOEKTY U3 PA3IUYHBIX
MaTepHaIOB C IPUMEHEHHEM TPAJUIIUOHHBIX 1
COBPEMEHHBIX TEXHOJIOTHI

- COCTaBJICHUH TEXHOJIOTUYECKON KapThl
W3JIETHS C IOJPOOHBIM Pa3bsICHEHUEM
KOHCTPYKIIMHU U3/EIHs, IPOLecca ero
M3TOTOBIIEHHUS], TIOCIEJ0BATEIEHOCTH
TEXHOJIOTUYECKUX MPOLECCOB MPH
H3TOTOBJICHUU.

HHU3KUH

HeyznoBieTBopuTeIbHO/ | OOydarommuiics:
HE 3a4TEHO

— JIeMOHCTpHpYeT hparMeHTapHbIC 3HAHUS TEOPETHYCSCKOTO U MPAKTUIECKOTr0 MaTepuall, JOMyCKaeT
rpyObie OIMOKH TIPH €T0 M3JI0KCHUH Ha 3aHATUSX U B X0JIe IPOMEKYTOYHOM aTTEeCTallNH;

— HCHBITBIBACT CEPhE3HBIC 3aTPYAHCHUS B IPUMEHEHHN TEOPETUYCCKUX TTOJIOKEHU PH PEILICHUH
MPaKTHYECKUX XYI0KECTBEHHBIX 33/1a4 MPO(ECCHOHATBHOM HAIIPaBICHHOCTH CTAHIAPTHOTO YPOBHS
CJIOXHOCTH, HE BJIAJICET HEOOXOIMMBIMH JUTS 3TOr0 HABBIKAMHU H IIPHEMAaMH;

— He crocoOeH POaHATM3UPOBATh IPHYUHHO-CIICICTBECHHBIC CBSI3H;

—  BBINOJHACT TEMATHYCCKHE 3a1aHusl, O3 MPOSIBICHUS TBOPYCSCKON HHUIIMATUBBI;

— OTBET OTpaXkaeT OTCYTCTBUE 3HAHUI Ha 6a30BOM yPOBHE TEOPETUYECKOrO M MPAKTHYECKOTO MaTepHraa B
o0beMe, HeoOX0IMMOM ISl TaJIbHEHIeH yueOBl.

S. OIIEHOYHBIE CPEJICTBA JJI TEKYIIETO KOHTPO.JISA YCIIEBAEMOCTH U TIPOMEXYTOYHOM ATTECTAIIUMA,
BKJUIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Tpu mpoBeaeHUN KOHTPOJISI CaMOCTOSITEIBbHON PabOThl 00YYaIOIUXCsl, TEKYIIET0 KOHTPOJIS U MIPOMEKYTOUHOM aTTEeCTalluu MO Y4eOHOW TUCIMITIIMHE
MIPOBEPSAETCS YPOBEHb CPOPMHUPOBAHHOCTH Y OOYUAIOMIMXCSI KOMIIETCHIMH M 3aIlJIAHMPOBAHHBIX PE3yJIbTaTOB OOYUEHUs MO JAUCHUILIUHE (MOJIYIIIO),

YKa3aHHBIX B pa3zeiie 2 HaCTOAILIEH NPOrpaMMBbl.

5.1.  ®opmbl TEKYLIEr0 KOHTPOJISI yCIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3a/laHUN!

Ne

DopMBbI TEKYIIEr0 KOHTPOJIsI

1

3amura 1a00paToOpPHBIX TBOPUCCKUX H
HCCIIEI0BATENbCKUX PAabOT 10 3aJaHUsIM
npenoaasaTenst (04HO U B hopme
TIpe3eHTaINN);

YCTHBIH 0Ipoc;

pedepart 1o pazueny/Teme

IIpuMeps] THNOBBIX 3aAaHHI
Ilepeyens THNOBBIX 3a1aHUii 0 pa3genam 1-5:
L. [Mpuanuns! padots! Texnonoruu SLS (Selective Laser Sintering) nim «ceIeKTUBHOE Ja3epHOE CIIEKAHHE).
2. [Mpuanuns! padotst Texnonoruu SLA (StereoLithography Apparatus) — azepHast cTepeosuTorpadus.
3. [Mpuanmns! padots! Texnonornu SLM (Selectiv Laser Melting) — cenekTHBHOE J1a3epHOE IJIaBIICHHUE.
4. [Mpuanuns! padotst Texnonornn DMLS — (Direct metal laser sintering) — npsimoe j1a3epHoe CrieKaHHue
MeTaia.
5. [Mpuanuns! padots! Texnonornn EBM — (Electron Beam Melting) — anekTpoHHO-TyueBast I1aBKa
6. [Mpuanuns! padots! Texnonorun SPLS — (Solid Phase Laser Sintering) — TBeprodasnoe naszepHoe criekanue
7. [Mpuanuns! padots! TexHonoruu DMD — (Direct Metal Deposition) — npsiMoe HaHECEHHE MeTaJlIa
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Ne DopMBbI TEKYIEr0 KOHTPOJIsI

c(hopMHUPOBAHHOM CIIOCH

HCMOCPCACTBCHHO B MECTO MMOCTPOCHUSD»
UT. O

IIpuMeps] THNOBBIX 3aAaHHI
8. [Mpuannns: padotst Texnonoruu LENS — (Laser Engineered Net Shape) — na3zepHoe moektupoBaHue
ceT4aTor GOpMBI
9. [Mpuanuns! padots! Texnonornn DM — (Direct Manufacturing) — npsiMoe Ipon3BOCTBO.
10. [Mpuanuns! padots! Texnonorun MJS — (Multiphase Jet Solidification) - MHOTOga3HOTO OTBEpXKICHUS
CTpyH
11. Kareropus anaurusHOU TexHOIOorHy - Material Extrusion — «BBIIaBIMBaHHE MaTEpHAIIaY
12. Kateropus annutuBHON TexHogoTHM - Material Jetting — «pa30OpbI3ruBanne MaTepruaay, «CTpyHHbIC
TEXHOJIOTUN
13. Kareropus annutuBHON TexHoioruu - Binder Jetting — «pa30OpbI3ruBanne CBA3YIOLMIETO»
14. Kareropus anmutuBHO# TexHoioruu - Sheet Lamination — «coeTMHEHNE JIMCTOBBIX MaTEPHAIOB)
15. Kateropus angnutuBHOH TexHonoruu - Vat Photopolymerization — «poTtononmmepusanus B BaHHE)
16. Kareropus annutuBHOl TexHonoruu - Powder Bed Fusion — «pacruiaBienne matepruana B 3apaHee

17. Kareropus agnutuBHOH TexHonornu - Directed energy deposition — «mpsiMoi OABO SHEPTHN

5.2.  Kpurepumu, lKajabl OLICHUBAHMSI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH:

OCO3HAHHBIX 3HAaHWH 10 IUCHUIUIMHE M BHIOPAaHHOM Teme, MPOSBIAIONIASACS B CBOOOJHOM
ONEPUPOBAHNU MOHATUSAMHU, YMEHUM BBLIEINUTh CYIIECTBEHHBIC M HECYILECTBEHHbIE MPUYUHHO-
ciencTBeHHBIE CBs3M. OOydJaronmiics: 1eMOHCTPUPYET TIIyOOKHE M NPOYHBIC 3HAHUS Marepuaia
10 33JaHHBIM BOIIPOCAM, HCUEPIBIBAIOILE M MOCIEI0BATENBHO, TPAMOTHO M JOTMYECKH CTPOMHO
€ro M3J1araer.

HanmenoBanue IIIxaapl OeHNBAHHUS
OLICHOYHOI0 CPEeICTBA
(KOHTPOJIBHO- Kpurtepnun onennBanus 100-6anabHas IaTubanabHas
OLICHOYHOI' 0 cucTeMa cucTreMa
MepONpUATHS)
3ammra 1a00paTOPHBIX PaGora BbImonHeHa mnonHOCTHIO. OdopMileHa KadeCTBEHHO, MPE3EHTA0ENbHO, AKKypaTHO, C 85-100 5
TBOPYECKHUX U YY4ETOM BCEX pEKOMEHJauuil mnperofgasarens. Her ommOOK B JIOTMYECKHX PACCYKICHUSX.
HCCIIeI0BAaTENbCKUX PaboT | Bo3MOXXHO HamM4uMe 0JJHOM HETOYHOCTH WJIH OITMCKH, HE SIBIISIOIINECS CIEICTBUEM HE3HAHUS W
0 3aJaHUsAM HETIOHNMaHus yueOHoro marepuana. OOydaromuiicst ToKa3all MoJIHBIN 00beM 3HaHWH, yMEHHH B
npenoaaBaTeis (O4HO M B | OCBOCHUH, IPOHICHHBIX TEM U IPUMEHEHHE MX Ha IPAKTHUKE.
(hopMe mpe3eHTAITIH) PaboTa BBITOTHEHA TOTHOCTHIO, HO OOOCHOBAaHUWII IIArOB pPEIICHHS HEIOCTATOYHO. JlomymieHa 65 — 84 4
0JIHa oIMOKa WJIM JIBA-TPHU HeJl0YeTa.
JlonyeHs! 6osee oxHoN OIMOKY MK OoJiee IBYX-TPEX HET0UETOB. 41 - 64 3
Pabota He BBIIOJIHEHA WM BHIIIOJIHEHA HE MOJTHOCTHI0. JlomynieHb! rpyOble OmmoKy. 0-40 2
YcrHslii onpoc JlaHbl TOJIHBIE, pa3BEpHYTHIE OTBETHl HA IOCTABJICHHBIE BOIPOCHI, MOKA3aHA COBOKYIHOCTh 85-100 5
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HaumeHoBaHue
OLICHOYHOI0 CPEe/ICTBA
(KOHTPOJIBHO-
OLICHOYHOI' 0
MepONpUATHS)

Kpurtepnun onennBanus

IIIxaabl OeHNBAHNUS

100-0a1s1bHAR IIsaTréaIILHARA
cHCTEMA CHCTEMA

JlaHbl TMOJIHBIE, pa3BEpHYTHIE OTBETHl HA IIOCTABJICHHBIE BOIPOCHI, MOKA3aHA COBOKYIHOCTh
OCO3HAHHBIX 3HAHUM MO JUCLUIUIMHE, JOKA3aTENbHO PACKPBITEI OCHOBHBIC IOJIOXKEHUS
JUCLIMILIMHBL, B OTBETE MPOCIEKUBACTCSA UETKAsl CTPYKTYpa, JIOTHUECKasl MOCIENI0BATEIBHOCTb,
OTpaXkarollasi CYIIHOCTh DPAacKphIBa€MBIX MOHATHH, Teopui, sBieHuH. OOydarommiics TBepHo
3HAaeT MaTepHal IO 3aJaHHBIM BOINPOCaM, IPAMOTHO M TOCJIEIOBAaTEBHO €r0 H3JIaraer, HO
JIONYCKAET HECYIIECTBEHHBIE HETOYHOCTH B OTBETAX.

65 -84 4

I[aH HEAOCTATOYHO IIOJIHBIC W HCEAOCTATOYHO PA3BCPHYTHIC OTBCTHI HA BONPOCHI. Jloruka u
NOoCICA0BATCIIbHOCTE U3JIOKCHUSA HMCHOT HApYILICHUS. I[Ol'[yHICHI)I OMIMOKU B PACKPBITUU
HOHHTI/II\/’I, yHOTpe6J'I€HI/II/I TCPMHUHOB. O6y‘IaIOHIPII7105[ HE CIIOCOOEH CaMOCTOSITCILHO BBIICIUTH
CYHIECTBCHHBIC 1 HECYIICCTBCHHLIC ITPU3HAKU U TPUIHNHHO-CJICACTBCHHDBIC CBA3U. O6yqa10m1/1171c51
CITOCOOCH KOHKPETHU3HUPOBATh 0606HI€HHI>IC 3HaHUA TOJIBKO C€ IOMOILIBIO IIpCTIoAaBaTCIIA.
O6y‘lalOHIHI>iCH 06naz[aeT (bpaFMeHTapHI)IMI/I 3HAaHUSAMU 110 JUCHHMIIIIMHC, cnabo BJIaACCT
MIOHSITHHHBIM armaparoM, HAPYHIACT MOCJICA0BATCIIbBHOCTD B U3JI0KCHUU MATCpUaJia.

41 - 64 3

JlaH HEMOHBINA OTBET, MPEJCTABIISIOMNI CO00I pa3po3HEHHBIE 3HAHUS 10 TEME BOIIPOCa C
CYILIECTBEHHBIMH OLIMOKaMH B orpesesieHnsX. He moiy4ens! oTBeTHI 10 0a30BBIM BOIPOCaM
JUCLUITIMHEL [IpuCyTCTBYIOT (hparMeHTapHOCTb, HEIIOTUYHOCTD M3JI0KeHus1. OOyJaronuiics He
OCO3HAET CBSI3b IOHATHH, TEOPHH, SBICHUH C JPYTUMHU 00BEKTaMH AUCHMILINHBL. OTCYyTCTBYIOT
BBIBOJIbI, KOHKPETH3ALUA U JOKA3aTE€NbHOCTD U3J10KEHUS. [IOMOTHUTENbHbIE U YTOUHSIOIINE
BOIIPOCHI NTPEToaBaTellsl He MPUBOJIAT K KOPPEKIMH OTBETa 00yJarOmerocs: He TOJIbKO Ha
IIOCTaBJICHHBII BOIIPOC, HO U HA APYTUE BOIPOCHI TEMBL.

Pedepar

OO0yyJaromuiics, B IIPOIIECCEe PaCKPBITUS BOIpoca pedepara mpoaeMOHCTPHUPOBAIT TITyOOKHe
3HAHUS TUCIUIDINHEL, CYITHOCTH MPOOIeMbI, OBUTH JTaHBI JIOTHICCKH MOCIIEI0BATEIEHBIC,
coJlepKaTebHEIC, TIOTHBIC, IPABIIBHEIC 1 KOHKPETHEIC OTBETHI HA BCE BOIIPOCH pedepara, B TOM
YHCIIC U JIOTIOTHUTEIFHBIC.

Pedepar odhopmiieH o BceM IpaBrIaM.

OO0yuaromuiicsi, B Ipoliecce packpbITHS BOIIpoca pedepara MpoaeMOHCTPUPOBAT B LIETIOM
XOpOIIKE 3HaHUS JUCIUILIMHBL, TOHUMaHUE CYIIIHOCTH BoIpoca pedepara, ObUTH JaHbl
JIOTHYECKH T10CIIeJOBATEIbHBIC, COJCPKaTeIbHbIC, OHBIC, TPABMIIbHBIE 1 KOHKPETHBIE OTBETHI
Ha BOIIPOCHI pedpeparta ¢ He3HAUUTEIEHBIMA HETOUHOCTSIMH.

Pedepar oopmiieH ¢ moMapkamH.

OOyuaromuiicst mpu HarMcanuu pedepara crabo OPUEHTUPYETCS B MaTepualle, B pacCy KACHUIX
HE IEMOHCTPHUPYET JOTUKY OTBETa, IUIOXO BiIafeeT MpodecCHOHaNbHON TEPMUHOJIOTHEH, He
PacKpbIBacT CyTh MPOOJIEMbI U HE NPeUIaraeT KOHKPETHOTO €€ PelIeHUsL.
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HanmenoBanue IIIxaabl OeHNBAHNUS
OLICHOYHOI0 CPEe/ICTBA
(KOHTPOJIBHO- Kpurtepnun onennBanus 100-6anabHas IarunbanabHas
OLICHOYHOI' 0 cucreMa cucTreMa
MepONpUATHS)
Pedepar ohopmiieH HeakKypaTHO
Pedepar ne Hammcan 2

5.3. IlpomexyTouHasi aTTeCTallusl:

®DopMa IPOMEKYTOYHOM
arTTecTaluu

TunoBble KOHTPOJIbHBIE 3a1aHUS M HHbIE MATEPHAJIbI
JUJIsl IPOBEAeHUs IPOMEXKYTOYHOM aTTecTaluu:

3auer 3ader 1o COBOKYHHOCTH PE3YyJIbTATOB TCKYHICTO KOHTPOJIA YCIICBACMOCTU U OHCHKU UTOTOBBIX pa60T.

5.4. Kpurepuu, Kajabl OLIEGHUBAHHS IPOMEKYTOUHOM aTTeCTAIlMK YUeOHON TUCIUIUIMHBL:

®DopMa NPOMEKYTOYHOM ATTECTAIUM

HaumveHOBaHME OIIEHOYHOTO CPEACTBA

Kpurtepuun onennBanns

IIIxajabl OeHUBAHHS

100-0anabHast
cucTeMa

IIsaTnéanILHARA
cCHCTEMA

3aueT Mo COBOKYIHOCTH PE3yJIbTaTOB
TEKYILEro KOHTPOJISL yCIEBAEMOCTH U
OLIEHKH UTOTOBBIX paboT

OO0yyvaronuiics:

— MCYEPIBIBAIOIIE W JIOTUYECKH CTPOMHO aHAIU3UPYeT, CHCTEMaTH3UPYET U
M3J1araeT U3y4eHHBIA MaTepHal, YMEET CBSA3bIBATH TEOPHUIO C PAKTHKOIL;

— COpaBIIETCA C pelieHHeM 3aaa4  Npo(eCcCHOHANBLHON  HANpaBICHHOCTU
BBICOKOT'O YPOBHSI CJIO)KHOCTH;

— JIOTHYeCKU 00OCHOBBIBAET MPUHSTHIC PEIICHUS;

— MOKA3bIBAET YETKUE CUCTEMHBIC 3HAHUS U NPE/ICTABICHUS 10 AUCIUIUINHE;

— JlaeT pa3BepHYThIC, IMOJHBIC M BEPHBIC OTBETHI HA BONPOCHI, B TOM YHUCIIE,
JIOTIOJTHUTEIBHBIE,

— OTJIMYHO OPUCHTUPYETCS B YUeOHOM U MPOPECCHOHATBHON JIUTEPATYPE;

OTBET OTPAXaeT IOJHOE 3HAHHE MaTepHaya, C HE3HAYUTEIbHBIMH MpoOeTamMu,
JIONYCKAET eIMHUYHBIC HErPyObIe OMINOKH.

85-100

5

OO0y4aromnuiics:

— JIOCTATOYHO TMOAPOOHO M, MO CYIIECTBY, AHAIU3UPYET, CUCTEMATH3UPYET U
M3J1araeT U3y4eHHBIA MaTepHal, YMEET CBA3bIBATH TEOPHUIO C PAKTHKOIL;

— CHpaBIIETCS C PEHICHHEM 3a/1a4 Ipo(eCCHOHAILHON HAPABICHHOCTH PA3HOTO
YPOBHSI CJIOXKHOCTH;

— JIOTHYECKU 00O0CHOBBIBAET MPUHSTHIC PEIICHUS;

65 -84
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®DopMa NPOMEKYTOYHOM ATTECTAIUM

HaumveHOBaHME OIIEHOYHOTO CPEACTBA

Kpurepuun onennBanns

IIIxajabl OeHUBAHHS

100-0anabHast IIsaTréaIILHARA
cucTeMa CHCTEMA

— TOKa3bIBa€T CUCTEMHBIE 3HAHUS U MIPEJCTABICHHS 0 AUCHUILINHE;
— JlaeT pa3BEpHYTHIE, IOJIHBIE U BEPHBIE OTBETHI HA BOIIPOCHI, B TOM YHCIIE,
JIOTIOJIHUTEIIBHBIE;

— JIOIyCKaeT eANHUYHbIC HerpyOble OmMOKY;

— JIOCTaTOYHO XOpOLIO OpHEHTHpYeTCs B Yy4eOHOW W IpodecCHOHATBHON
JIUTEpaType;

— OTBET OTPAXKACT 3HAHHME TEOPETHUYECKOrO0 M IPAKTHUECKOrOo MaTepuana, He
JIOITYCKAsl CYIIIECTBEHHBIX HETOUYHOCTEH U rpyOBIX OMIMOOK.

OO0y4aronuiics:

— WCHBITHIBACT 3aTPYJHEHHMS TPH aHAIN3E, CHCTEMAaTH3alMd W H3JI0KEHUH
N3y4YeHHOTO MaTepHaia, ¢ TPYAOM CBSI3bIBACT TEOPHIO C MIPAKTHUKON;

— BiaaeeT 0a30BBIMH HEOOXOOMMBIMH HAaBBIKAMH W NPUEMaMH JUIS PEIICHHS
MIPAaKTHYECKHX 3a]ad Npo(decCHOHAIFHON HANpaBICHHOCTH CTAaHIAPTHOTO YPOBHS
CIIO’KHOCTH;

— JIOrH4ecKy 0OOCHOBBIBACT MPUHSTHIC PEILICHNUS;

JIEMOHCTPHUPYET (pparMeHTapHbIEC 3HAHUS 1 IIPEICTABICHHS IO TUCLIUIUINHE;

— J1aeT OTBETHI Ha BONIPOCHI, B TOM YHCIIE, IOIIOIHUTEIIBHBIE,

— JIOIyCKaeT HerpyOble OMINOKH;

— C TPYZOM OpHEHTHpYeTCs B yueOHOH 1 pohecCHOHANIBHOI JIUTeparype;

OTBET OTpaXKaeT 3HaHWS Ha 6a30BOM YPOBHE TEOPETHYECKOTO U MTPAKTHUECKOTO
Marepuaia B 00beMe, He0OX0MMOM IS TAJTbHEHIIeH yueObl ¥ mpeICTOsIIeH
paboThI o podHITF0 00YICHUS.

41 - 64 3

OO0yyvaronuiics:

— JIeMOHCTpUpyeT (h)parMEeHTApHBbIC 3HAHUS TEOPETUYECKOr0 U MPAKTUIECKOTO
Marepuall, J0MyCcKaeT rpyObie OMIMOKK MPH €ro M3JI0XKEHHH HA 3aHATHAX U B XOJI¢
MIPOMEXKYTOUHOMN aTTECTAIUH;

— HCIBITHIBAET CEPbE3HBIC 3aATPYAHCHUS B NPUMEHEHHH TEOPETUUYECKUX
MOJIOKEHUH ~ MPH  pPEIICHHHM  MPAKTHYECKUX  337a4  [POQEeCCHOHATBHOU
HAMpPaBJICHHOCTH CTAHIAPTHOTO YPOBHS CIIOXKHOCTH, HE BIIAJEET HEOOXOIUMBIMU
JUISL 3TOTO HABBIKAMH U MPUEMAMU;

—  BBINOJIHACT 33/IaHKs TOJIBKO MO 00pas3ily U MO/ PYKOBOJICTBOM IPEIOIaBATENIS;
— OTBET OTpaXkaeT OTCYTCTBUE 3HAHMI Ha 0a30BOM YPOBHE TEOPETHYECKOrO U
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®DopMa NPOMEKYTOYHOM ATTECTAIUM

HaumveHOBaHME OIIEHOYHOTO CPEACTBA

Kpurepuun onennBanns

IIIxajabl OeHUBAHHS

100-0anabHast IIsaTréaIILHARA
cucTeMa CHCTEMA

MMPAKTUYCCKOro MmaTrepurajia B O6T>GM€, H€06XOHI/IMOM JUJIsA ,HaﬂbHeﬁIHeﬁ yqe6},1.

5.5.  IIpumepHbie TeMBI KypcOBOil pabOTHI/KypCOBOTO MPOEKTA!

KypcoBas pabota He nperycMoTpeHa

5.6.  Kpurepuu, mKaabl OLlEHUBaHHUS KypCOBON pabOThI/KypCOBOTO POCKTa:

KypcoBas pabota He nperycMOoTpeHa
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5.7.  Cucrema OLEHUBaHUS PE3yIbTaTOB TEKYILIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTECTallUH.
OneHka MO JOUCHMIUIMHE BBICTABISETCAS OOydYalomeMycss ¢ Y4E€TOM pe3ysbTaTOB TEKylled u
IIPOMEXYTOYHON aTTecTalluu. 3a4eT C OLIEHKOW BBICTABIISIETCS MO COBOKYIHOCTH pE3YJIbTaTOB
TEKYILEro KOHTPOJS YCIIEBAEMOCTH, PE3yJIbTaTOB OIIEHKH KYPCOBOH pabOThl U KOMIIBIOTEPHOTO
TECTUPOBAHUS - BEIYUCIICTCS CpeHs apupMeTrdecKast OIlCHKA.

®DopmMa KOHTPOJIS 100-6a;u1bHAsE cUcTeMA aTudanabHas cucrema

Texyluii KOHTPOJIb:

IIucbMeEHHBINH OTYET-IIPE3EHTALNUS C 0-100 6asutoB 2—5 WM 3a4TEeHO/HE 3a4TCHO
pe3yJIbTaTaMy BBIIOIHEHHBIX IPAKTHYECKUX

3aJaHUH

VYcTHslii onpoc 0-100 6asyutoB 2—5 WM 3a4TEeHO/HE 3a4TCHO

IIpomMeskyTo4yHasi aTTeCTALUSA:

3ader o COBOKYMHOCTH PE3YJITaTOB 0-100 6amroB 3a4TeHO (OTIMYHO)

TEKYILEro KOHTPOJISL yCIEBAEMOCTH 3a4TeHO (XOpo1IOo)

Hroro 3a cemecTp (IMCIUILTHHY) 0-100 6ayutoB 3a4TeHO (yI0BJIETBOPHUTEIHHO)
9K3aMeH HE 3a4TEHO (HEeYIOBIETBOPUTEIEHO)

[Tony4yeHHBI COBOKYIIHBIA pPE3yJbTAaT KOHBEPTUPYETCS B HHTI/I6aJIHLHyIO CHUCTEMY OILICHOK B
COOTBETCTBUHU C TAOIULIEH:

100-6an1bHAsA CHCTEMA NATHOAILHAS CHCTEMA
324€T C OIEHKOI/IK3aMeH 3a4eT

OTJIUYHO

85-100 Gamnos
3a4TeHO (OTIIMYHO)

XOpOIIO

65-84 6amtoB
3a4TeHo (X0opo1Io)

3a4TCHO

YAOBJICTBOPUTCIIBHO

41-64 GamioB
3a4TeHO (yI0BIETBOPHUTEIHHO)

0-40 cay1oB HEYJOBJIETBOPUTEIIBHO HE 3a4TEeHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Peanuzanust mporpaMMbl IpeaycMaTpUBaeT HCIOJIb30BAHUE B Ipolecce OOyUYEHHS CIETYIOLINX
00pa3oBaTeNbHBIX TEXHOJIOTHH:

- NPOEKTHAS JeSITeIbHOCTD;

- NPOBE/ICHUE UHTEPAKTUBHBIX JICKIIHIA;

- MOUCK U 00paboTKa MH(OPMAINH ¢ HCTIOJIb30BaHHEM ceTH VIHTepHeT;

- JTUCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTUY;

- UCTIOJIb30BaHUE HA JIGKIIMOHHBIX 3aHATHAX BHICOMATEPUAIOB M HATJISAHBIX TTOCOOUIA;

- CaMOCTOsTeNIbHAs paboTa B CUCTEME KOMITBIOTEPHOTO TECTUPOBAHUS.

7. MNPAKTUYECKAS NIOAI'OTOBKA

[IpakTuyeckass TOArOTOBKA B paMKax Yy4eOHOM IUCHMIUIMHBI pealu3yeTcss HpU TMPOBEICHUU
MPAaKTUYECKUX 3aHSATUH W CaMOCTOATENBbHBIX pPaboT, TMpeaycMaTPUBAIOIIMX Yy4acThe
oOyyaromuxcsi B BBINOJHEHUM OTIEIBHBIX JJIEMEHTOB paloOT, CBSA3aHHBIX C Oynymiei
npo¢eCCUOHATIBHON eATEIbHOCTHIO.

[TpoBonsATCS OTHENBHBIC 3aHATUSA JICKIIMOHHOTO THUIIA, KOTOpBIE MPEAyCMaTpHUBAIOT Iepeaady
yueOHO wuHpoOpManMu O0ydaroumMcs, KOTopas HeoOXoauma Uil  IMOCJEAYIOIIETrO
BBITIOJTHEHUS MPAKTUYECKOU pabOTHI.
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8. OPI'AHU3AIIMA OBPA3OBATEJIBHOI'O ITPOLECCA JUJIA JIML C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS

[Tpu oOyueHHM JHIl ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3JI0OPOBbSI U WHBAJIUIOB HCIOJIb3YIOTCS
MOAXOJIbI, CHOCOOCTBYIONIUE CO3JaHUI0 Oe30aphepHOil 00pa30BaTENbHONW CpEIbl: TEXHOJOTHH
muddepeHIMauN 1 UHAUBHIYaIbHOTO OOY4YCHHS, NTPUMEHEHHE COOTBETCTBYIOIIUX METOIUK IO
paboTe ¢ UWHBAJIWAAMH, HCIOJIB30BAHUE CPEJICTB JUCTAHIIMOHHOTO OOIIEHHs, MpPOBEICHHE
JOTIOJTHUTEIBHBIX WHAWBUIYAIbHBIX KOHCYJBTAIMA MO0 M3y4aeMbIM TEOPETHYECKHMM BOIpPOCAM U
MPAaKTUYECKUM 3aHATHAM, OKa3aHHE MOMOIIH IPH IMOATOTOBKE K MPOMEXYTOYHON aTTeCTalllu.

IIpu HeoOXxomumocTu pabovas mporpaMma JUCHUIUIMHBI MOXKET OBITh aJanTHpOBaHa IS
obecrieyeHns 06pa3z0BaTEIbHOTO MPOIIECCca JIULAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBS, B
TOM YHCJI€ I JUCTAaHIIMOHHOTO O0YYEeHHUS.

VY4eOHbIe U KOHTPOJIbHO-U3MEPUTENIbHBIE MaTEePUaIbl MPEICTABIAIOTCS B (JOpMax, JOCTYIHBIX IS
U3yYEHUs CTYACHTAaMH C 0COOBIMH 00pa30BaTEIbHBIMU NOTPEOHOCTSIMH C YYETOM HO30JOIMYECKUX
IPYII WHBAJIUJIOB:

JUisi TOATOTOBKM K OTBETY Ha TMPAKTHUYECKOM 3aHATUH, CTyJEHTaM C OrPaHWYCHHBIMU
BO3MOKHOCTSIMH 3/I0pPOBBSI CpeZIHEE BpPEMsl YBEJINYHMBAETCS TI0 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJATOTOBKH OOBIYHOTO CTY/ICHTA.

JUisi CTYJEHTOB € WHBAJIMAHOCTHIO WM C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 370pOBbs (popma
NPOBEACHUS  TEKyIIEH M  NPOMEXKYTOYHOH  aTTECTAllMM  YCTAHABIMBACTCS C  yYETOM
WH/IMBUYATbHBIX ICUXO(PHU3HMUECKUX 0COOCHHOCTEH (YCTHO, MMCBbMEHHO Ha OymMare, MUCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUSA U T. II.).

[TpomesxyTouHasi aTTecTalys Mo JUCIHILIMHE MOKET MPOBOAMTHCS B HECKOJBKO 3TAloB B (opme
pYOEKHOTO KOHTPOJII 1O 3aBEpIICHUIO M3YYCHHMS OTHENbHBIX TeM JUCHMIUIMHBL [lpu
HEOOXOIMMOCTH CTYJCHTY IMPEIOCTABISAETCS NOMOJHUTEIBLHOE BpEMsl Ui MOATOTOBKM OTBETA Ha
3a4yeTe WK dK3aMEHE.

JUisi  OCyIIECTBIEHHsST MPOLEAYyp TEeKYLIero KOHTPOJS YCHEBAaeMOCTH U IPOMEXYTOYHOU
aTTeCTallud, OOYyYaroIlUXcs CO3MAI0TCsA, NPU HEOOXOAMMOCTH, (OHIBI OLIEHOYHBIX CPEJICTB,
aJlalTUPOBAHHBIE JUIS JIUI] C OTPAaHMYEHHBIMH BO3MO>KHOCTSIMU 3/I0POBbSI M TTO3BOJISIOLINE OLICHUTh
JOCTIDKEHHE HMMHU 3alUIAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTelbHOM MporpaMme pe3ysbTaToB
o0y4YeHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIETEHIMH, 3asBIEHHBIX B 00pa30BaTEeIbHOU
porpamMme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECINEYHEHHUE JUCHUIIJINHBbI
XapaKkTepucTUKa MaTepUAIbHO-TEXHUYECKOTO OOECIeYeHHs JUCHUIUIMHBI COCTaBIIAETCS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC BO.

MartepuaabHO-TEXHUYECKOEe OOecledeHne IUCIHHUIUIMHBI TpH OOYYeHHH C HCIIOJIb30BAHHEM
TPAAULIMOHHBIX TEXHOJOTUI 00yUeHUS.

HaumeHoBaHue y4eOHBIX Ay UTOPHUIA, 1a00paTOpHi, OcHaIeHHOCTh YYeOHBIX ayTUTOPHIA, TabopaTopmii,
MAacTepCKuX, 0u0JIMO0TEK, CIOPT3aJI0B, IOMELEeHUH MacTepPCKHX, 0M0JIMO0TeK, CHOPTUBHBIX 32J10B,
AJISl XpaHeHUs U NPOQUIAKTHYECKOro MOMeELIeHHH JJI5l XpaHeHUsI U NPOQUIAKTHYIECKOro
00cIy;KMBaHUsl Y1e0HOT0 000PY/A0BAHHUS H T.II. 00CJIy’)KMBaHHsI Y1e0HOr0 000PYAOBAHHUS M T.II.
119071, 2. Mockea, Manwii Kanyscckuii nepeynok, 0om 2, cmpoenue 6
Aynuropuu Uil IPOBEICHUS 3aHATHH JTEKIIMOHHOTO Komrmuiekr yaebnoit mebenw,
THTIA TEXHUYECKHE CPEJCTBA OOYUCHHS, CITy>Kallue s
Aynuropus 1224, 1223, 1225 npeacTaBieHus yaeOHoi nHpopMaryy 0obIIoi
ayTUTOPHHU:
- HOYTOYK;
- JKpaH;

- HMOJKIIOUYEHUE K HHTEPHETY;
- JIOCTYI K 3JICKTPOHHOM HHPOPMaMOHHO-
00pazoBaTesbHOM cpeie YHUBEPCUTETA.

Ayntopus Al IPOBEACHUS 3aHATHH 10 rpakTtiudeckoil | Komrurekt yuebnoit mebenn,
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HaumeHoBaHue y4eOHBIX Ay UTOPHUIA, 1a00paTOPHi,
MacTepCKuX, 0u0JIMOTEK, CIOPT3aJI0B, IOMELEeHUH
AJIS XpaHeHHUsI M NPOGUIAKTHIECKOT0
00CIy;KMBAHUS Y1e0HOT0 000PY/A0BAHHUS M T.II.

OcHaIeHHOCTh Y4YeOHBIX Ay TUTOPHIA, TabopaTopmii,
MacTepCKHX, Ou0JIMO0TeK, CHOPTUBHBIX 32J10B,
MOMeELIeHHH /ISl XpaHeHUsI U NPOQUIAKTHYIECKOro
00CJIy:KMBaHHsl Y1e0HOT0 000pYA0OBAHHUS M T.II.

[OATOTOBKE, IPYNIOBBIX U UHAUBUIYaAJIbHBIX
KOHCYJIbTalui

Aynuropus 1630, 1631, 1632

TEXHUYECKHE CPEJCTBA OOYUCHHS, CITy>KallUe s
npeacTaBieHus yaeOHoi nHpopMarmy 0obIIoi
ayJUTOPHU:

- HOYTOYK;

- 9KpaH;

- MOJKIIIOYEHHE K HHTEPHETY;

- JIOCTYI K 3JIEKTPOHHOM HHPOpPMaMOHHO-
00pazoBaTesbHOM cpeie YHUBEPCUTETA.

Aynutopun U CaMOCTOSTEITFHON paOOTHI CTYICHTOB.
UwuranbHbIC 3aJbl: YIeOHOH; HAYIHOU JTUTEPATYPHI.

Aynuropuu 1154, 1155, 1156

Komrmuiekr yaebnolt mebenw,

TEXHUYECKHE CPECTBA OOYUCHHUS, CITy>Kallue s
npeacTaBieHus yaeOHoi nHpopMarmy 0obIIoi
ayJUTOPHU:

- 24 xoMIIBIOTEDPA;

- MOJKIIIOYEHHE K HHTEPHETY;

- JIOCTYI K 3JIEKTPOHHOM HHPOPMaMOHHO-
00pazoBaTeNbHOI Cpeie YHUBEPCUTETA,;

- JIOCTYTIOM K 3JICKTPOHHOI OMOIMOTEYHO crcTeMe

YHuBepcurera.

MarepuanbHO-TEXHHUUYECKOE  oOecredeHne

y4eOHOH  OUCHMIUIMHBI — TpU  OOy4YeHMH C

HCIOJIb30BAHHUCM BJICKTPOHHOT'O O6y‘-ICHI/ISI U JUCTAaHIITMOHHBIX O6pa3OBaT€J'H>HLIX TEXHOJIOTHIA.

Heo0xoanmoe o0opyaoBaHue IMapameTpsbI

Texnuueckue TpedOBaHUS

[epconanbHBII KOMIBIOTEP/ Be6-6paysep

BepCI/IH mporpaMMHOTr0 o0ecrieUeHHUS HE HIDKE:

HOYTOYK/TUTaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAnpexc.bpaysep 19.3
MUKPO(OH, OmnepaloHHas CHCTeMa Bepcus mporpaMMHOTO 00€CTICUCHHS HE HIKE:
JUHAMMKU, Windows 7, macOS 10.12 «Sierra», Linux
Joctyn B cetb HTEpHET Beb6-kamepa 640x480, 15 xagpos/c

Mukpodon o000

JuHaMuky (KOJIOHKH WA To0bIe

HAYITHUKH)

Certb (MHTEpHET)

[ocrostaHas ckopocTh HEe MeHee 192 xbut/c

TexHonornueckoe obecredeHne pean3aluu

nporpamMmbl OCYHICCTBJIACTCA C HCIIOJIb30BAHHUECM

3JIEMEHTOB 3JICKTPOHHOM HH(OPMAIIMOHHO-00pa30BaTeIbHOM Cpe/ibl YHUBEPCHUTETA.
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YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OGECHEYEHUE YYEBHOM JUCIIUILINHBI

WNudopmannonnoe obecriedenrne AucuuIuiHbl B paznenax 10.1 m 10.2 ¢opmupyercss Ha OCHOBAaHMHM TEYATHBIX HM3/AaHUM, MMeEoUMXcs B (oHzae
OUOJIMOTEKH, U BIIEKTPOHHBIX PECYPCOB, K KOTOPBIM UMeeT JocTyn YHuBepcuter. Cait O6ubnuorexku http://biblio.kosygin-rgu.ru (cm. pasgens
«DNEKTPOHHBIN KATAJIOr» U « DJIEKTPOHHBIE PECYPCHI»).

Anpec caiita ObC

KosmnuectBo
Bun uznanns Tox HWJIHA 3JICKTPOHHOI 0 .
Ne n/m ABTOP(BI) HaunmenoBanue uznanusi | (yueonmk, YII, MII | M3parenncTBo pecypca (3anoHseTcs AJs
N3IaHUs o oMo0JIMoTEKE
H 1p.) H3AAHUI B 3JIEKTPOHHOM Ve
BHJIE)
10.1 OcHoBHas IUTEpaTypa, B TOM YUCIIE AJIEKTPOHHBIE U3AaHMsI DJIIEKTPOHHbBIN KATaJIOT MO CChUIKE
1 [Mpeobpaxenckas E. B., TexHonoruu, MaTepuansl 1 yuebHoe ocodue Mocksa: 2021 JlaHb: 2M€KTPOHHO
3yes B. B,, 000pyIOBaHUE aIIUTUBHBIX PTY MUPDA OuONMMOTEYHAS CHCTEMA. -
MpeimeukuH A. A. IIPOU3BOJCTB URL:
https://e.lanbook.com/book/1
82474 (mara oOparmicHus:
01.12.2021). - Pexum
JIOCTyHA: JUIsl aBTOPH3.
10JIb30BAaTENEH.
2 I'opynos, A. H. AMTHBHBIC TEXHOIOTHH U | Y4uebHoe mocodue Kaszansb: 2019 JlaHb: 2nM€KTPOHHO
MaTepHUalbl KHUTY-KAU O6ubnoTeYHas cucrema. -
URL:
https://e.lanbook.com/book/1
44008 (mata oOpareHus:
01.12.2021). - Pexum
JIOCTyHA: JUIsl aBTOPH3.
10JIb30BAaTENEH.
3 Baneros B. A. ATUTUBHBIC TEXHOJIOTHU y4aeOHOe mocodue YHuBepcurer 2015 http://www.iprbookshop.ru/6
(cocTostHUE U TIEPCTICKTUBEI) HUTMO, CII6 5766.html (OnekrpoHHOE
H3JIaHnE)
4 AmnToHOBa, B. C. ATUTUBHBIC TEXHOJIOTHU y4aeOHOe mocodue I'YITu [, 2017 http://www.iprbookshop.ru/1
CIIo 02502.html (DmexTponHOE
W3JIaHnE)
10.2 TononHUTENIbHAS TUTEPATypPa, B TOM YHUCIE IEKTPOHHBIE U31aHUS
1 Kpapuenko E. T'., ATTUBHBIC TEXHOJIOTHH B | y4eOHOE mocodue Mocksa: Aii IIn | 2021 Hudposoii

Bepemaruna A. C.,
Bepemarun B. 1O.

MAalnuHOCTPOCHUU

Ap Meaua

00pa3oBaTeNBLHBIN pecypc
IPR SMART : [caiiT]. -
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URL:
https://www.iprbookshop.ru/
105704.html, o maposro.

2 Ionosuu A. A., Martepuansl 1 aJIUTUBHBIE yaebHoe ocodue CaHKT- 2021 udposoii
Cydusipos B. 111., TexHosoruu. CoBpeMeHHbIE [erepOyprekuit 00pazoBaTeNbHBIA pecype
Pazymos H. I'. u nip. MaTepHallbl JUIs MIOJINTEXHUYECK IPR SMART: [caiit]. - URL:
aJTUTHBHBIX TEXHOJIOTHH Wi YHUBCPCUTET https://www.iprbookshop.ru/
Ietpa 116134.html, o napomto.
Bennkoro
3 Hosuxos A. H., ®upcos CoBpeMEHHBIE TEXHOJIOTUI yuebHoe ocodue M., ®I'bOY BO 2016
A.B., bop3ynos I'11. u 3D-neuaTy ¥ IpUEMBL MI'TY 30

Ap.

noaroToBku 3D-Monenei

10.3 Meronuueckue MaTtepraibl (YKa3aHHs, PEKOMEHJalUH [0 OCBOSHHIO AUCIMILIMHEI (Moxyiisi) aBTopoB PI'Y nm. A. H. Kockirnna)
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NHPOPMAIIMOHHOE OBECIIEYHEHUE YYEBHOI'O ITPOLECCA
Pecypchl 371eKTpoHHOM OMOIHOTEKH, HHPOPMALIMOHHO-CIIPABOYHbIE CUCTEMBI U

npodeccuoHaabHbIe 0a3bl JaHHBIX:
WNudopmanus 06 HCHOIB3yEeMbIX pecypcax COCTaBIseTcs B COOTBETCTBHM ¢ [IpumoxkeHuem 3 K
OIIOII BO.

Ne

DJIEeKTPOHHBIE yYeOHbIE H3aHUsI, JIEKTPOHHBIE 00Pa30BaTe/IbHBIE PECYPCHI

1.

9OBC «Jlaub» http://www.e.lanbook.com/

2.

Onexrponnsie m3nanus «PI'Y nm. A.H. Koceiruna» na miatdopme 9bC «Znanium.com»
http://znanium.com/

3.

O6pazoBarenpHast iatdopma «tOpait» https://urait.ru

Pecypcol m3narenbeTBa «SpringerNature» http://www.springernature.com/gp/librarians

ITarenTHas 0a3a manabix kommannn «QUESTEL-ORBIT» https://www37.orbit.com/

IIpodeccuonanbHbie 0a3bl JAHHBIX, HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

Web of Science http://webofknowledge.com/ (oOmmpHas MexmyHaponHas yHHBepcalbHas pedepaTHBHAS
0a3a JTaHHBIX)

Scopus https://www.scopus.com  (MeXIyHapoaHas yHHBepcalbHas pedepaTuBHas 0aza JIaHHBIX,
uHIeKcupyltomas 6osiee 21 ThIc. HAaMMEHOBaHWI HAayYHO-TEXHHYECKHX, TYMAaHMTapHBIX W MEAWIMHCKUX
KYpHAJIOB, MaTepHaoB KoH(epeHiwii npuMepHo 5000 MekayHapOIHBIX U3/1ATEIbCTB)

Hayunast onexkrponnas Ounbnmmoreka eLIBRARY.RU https:/elibrary.ru (kpynHeimmii poccuiicknit
MH(OPMaMOHHBII OPTaAJI B 00JIaCTH HAYKH, TEXHOJIOTHH, MEIMIIMHBI M 00pa30BaHMsl)

11.2. TlepeyeHp mporpaMMHOro obecreueHus
[lepeyeHbp HUCHONB3YyEMOrO MPOTPAMMHOTO OOECIEUYEHUSI C PEKBU3UTAMH IOJTBEPKAAIOLINX
JOKYMEHTOB cocTaBisieTcst B coorBeTcTBUU ¢ Ilpunoxenuem Ne 2 k OITIOII BO.

PexkBH3HTHI NOATBEPKAAIOLIET0 TOKYMEHTa/

Nen/m | IIporpammHoe o0ecriedeHne

CB0001HO pacnpocTpaHseMoe
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 ansg 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4.
5.
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JIUCT YUETA OBHOBJIEHUU PABOYEN [TIPOTPAMMBbI YYEBHOM
JTUCHUIIINHBI

B pabouyio nporpammy y4eOHOW TUCIMIIMHBI BHECEHBI M3MEHEHHS/OOHOBIICHUS U YTBEPIKIICHBI
Ha 3aceaHnH KaQeaphl:

Ne roj XapaKTep U3MeHeHHui1/00HOBIeH It HOMeEp MPOTOKOJIA U JaTa 3aCeJaHus
O00HOBJICHUSA € YKa3aHueM pasjeJia Kadeapsl
PILJ

IpoTOKOI 3aceqanus kadeapst Ne5 ot 10
Maprta 20251

1 2025 Koppektuposku B coorBeTcTBUU ¢ YII




