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1. Ilepeyenpb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCHUIINHE, COOTHECEHHBIX C IIJIAHMPYEMBbIMHU pe3y/ibTaTaMHu
O0CBOCHUSI 00pa30BaTe/IbHOI MPOrPaMMBbI.

B pesynbrare ocBoeHus 00pa3zoBaTeIbHOM MPOrpaMMbl OakanaBpuaTa 00yJarOUUiics JOKEH OBIAAETh CICAYIOIUMHU pe3yIbTaTaMi 00ydeHHs 1O

MUACIUIUINHE:

Ko 1 nHaumenoBanue
KOMIIETEHIIUU

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIKCHU A KOMIICTCHIIUN

[Tnaaupyemblie pe3yinbTaThl O0ydeHUS
(ZeckpunTOopsl)

OIIK-2

CriocobeH ToHUMATh TPUHITHITBI
paboThl COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH U
IPOrpaMMHEBIX CPEJICTB, B TOM YHUCIIE
OTEYECTBEHHOTO ITPOM3BOJICTBA, U
HCII0JIB30BAaTh UX IMPU PCIHICHUH 3aaa4

OIIK-2.2

Hcnonp30BaHue mporpaMMHO-arnapaTHbIX
CPEACTB AJIsl YIPABICHUS AU TUBHBIMU
TEXHOJIOTHSIMH B ITU(PPOBOM IPOHU3BOJICTBE

3HaTh. CYHIECTBYIOIIME W  TIEPCICKTUBHBIE  METOJIBI
ynpaBneHHs{ AIOIUTUBHBIMAU TCXHOJIOTUAMHU B III/I(l)pOBOM
MIPOU3BOICTBE

Ymers: faBaTh  KOJMYECTBEHHYIO  OLICHKY  KaudeCTBY
OpPOAYKIIMM, B TOM UHCIE U HAa OCHOBE KOCBEHHBIX
Tmokazarejei

Baanerb. HaBbIKAMH  WCIIOJIB30BAaHHMS TPU  PEIICHHH
IIOCTaBJICHHBIX 33/1a4 IPOrpaMMHBIX NakeToB st DBM.




2. MecTo AuCUMILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl.

JlMcuuIuinHa OTHOCUTCS K JUcHUIUIMHAM o0s3arenbHoi yactu (b1.0.26) u u3ydaercs Ha 3
Kypce B 6 cemectpe.

B MeroguueckoM IUIaHe  AMCLUMIUIMHA — ONUPAETCs HA  DJIEMEHTHl  KOMIETEHIUH,
chopmupoBaHHble Tpu u3ydeHuu nuciuiuinH «Mudopmaruka». [lonydeHHele B mpoiiecce
U3ydeHHs]  JUCHUIUIMHBL  «[IporpaMMHO-TEXHMYECKHE  KOMIUIEKCHI  JJIsl  YIpaBJICHUS
aJJIMTUBHBIMU TEXHOJOTHSAMH B IU(POBOM MPOHU3BOACTBE» 3HAHUS, YMEHHUS U HABBIKU MOTYT
OBITh ~ HMCIOJIb30BAaHBl NpPU  W3YYEHUM  JUCHUIUIMH  «MHCTpyMeHTalbHBIE  CPEICTBa
MH(OPMALIMOHHBIX CHUCTEM», IIPU MPOXOKJIEHUU MPOU3BOJCTBEHHONW MPAKTUKU, a TAKXKE IMPU
BBITOJIHEHUH BBITYCKHOW KBaTH(PHUKAIIMOHHOM paboThl OakanaBpa.

3. O0beM IUCIHMIIINHBI.

Bun yueOHOI paOOTHI Beero,

ya p 3E/akazn. gacoB

OO0mas Tpy10eMKOCTh THCIUIITHHBI 3/108

(3a4ETHBIX €AUHUIY aKaJIEMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 56
3aHATHSA JIEKIIMOHHOT'O THUIIA 20
3aHSTHUS CEMUHAPCKOTO THUIIA, B T.4. 30

CEeMHHApBbI, MPAKTHYECKUE 3aHATHUS 30

nabopaTopHble paboThI —

kypcoBoe npoexktupoBanue (KP wmum KIT) —

KCP 6

JpyTUe BUJIbI KOHTAKTHOM paboThI —

CamocrosiTesibHas padora 52

®opma Tekyuiero kourpoJus (Kp, pedepar, PI'P, acce) -

®opma npomexyTouHoii arrectauuu (KP, KII, 3auer, sx3amen) 3a4eT




4. Conepxanue TUCHUIINHBI.

4.1. Pazoenvt oucyuniunvl u U0blL 3aHAMULL.

3ansaTus
. CEMHMHAPCKOT0
s o = 3
= THUIIA, s = 2
c akam. 4acel |3 z =
= g 3 <
Sz | = | z |z = g =
¥a)
Q S Qo =
Ne HanmeHoBaHue 5§ |s & g T 8 S =
(o]
/i paszena qUCIUILIAHBI = = \E Z s S = 2 =
SE (50| g |&E 5 5
5 < S o) o« >
>
= Q= jor) = o c.
= S8 & |8 g S
E = 2 = = a8,
= £ s = e 2
= Z E Q. < <)
< 8 2 o @) =) S
o s S
o, <
=] =
O030p aIIUTUBHBIX TEXHOJOTHH | 5 11 - 13 | OIIK-2 | OIIK-2.2
MIPUMEHSIEMBIX B U(PpPOBOM
MIPOU3BOJICTBE
Texuuueckoe obecriedeHue | 5 6 - 13 OIIK-2 | OIIK-2.2
aJITUTUBHBIX TEXHOJIOTHIA
[IporpammHuoe obOecrieueHue | 6 8 - 13 OIIK-2 | OIIK-2.2
QITUTUBHBIX TEXHOJIOTHIA
[IporpaMMHO-TeXHUYECKHE 4 S - 13 OIIK-2 | OIIK-2.2
KOMIUTEKCBI  JUISL  yIpaBJICHHUS
aJTUTUBHBIMA ~ TEXHOJIOTHUSIMH B
11 (POBOM IIPOU3BOJICTBE.




4.2. 3anamus 1eKkyuoHHo20 mund.

Ne
pasnena
JUCIUTUIAHE

HanmMmenoBanue TeMbl
U KpaTKOEe COJepKaHUE 3aHATUS

O0be

aKasi.
yackr

HMuHoBaiuon
Has ¢popma

1

Hud¢poBoe npou3sBoOACTBO: METOAbl, IKOCHCTEMbI, TEXHOJOTHH.
Kpatkuit HUCTOPUYECKUI O4epK pa3BUTHS nudposBoro
pou3BoJIcTBA. KiTroueBble KOMIIOHEHTHI IIM(POBOTO MPOU3BOCTBA.
MecTo aAIMTUBHBIX TEXHOJIOTH B HU(DPOBOM ITPOU3BOJICTBE.

I'pynnosas
JUCKYCCHS

AnnuTuBHbIe  TexHoJoruu. Krnaccudukamus — aJAUTHBHBIX
TexHoJoruil. Onrucanue OCHOBHBIX aITUTUBHBIX TEXHOJIOTHUH.
FDM-texnonorus 3D-nieyaTH, €€ BO3MOKHOCTH U OTPaHUYCHHUSI.
Texnonoruu 3D-neuvatu: SLA, SLM, LOM u np. X otiimuus apyr
OT JIpyra, UX BO3MOXHOCTU U OTPAHUYCHUSI.

Marepuansl Uil aiIMTUBHBIX TeXHOJIOrUM. CTpyKTypa U CBOMCTBA
METaJUIMYECKMX U TIOJMMEPHBIX MarepuaioB. Bo3moxxHoCTH
CO3aHMSI KOMITO3UIIMOHHBIX MaTepUalOB METOAaMH aIJAUTHBHBIX
TEXHOJIOTHI BbIOOpa. CBsA3b AJIMTUBHBIX TEXHOJOTUU C JPYTUMHU
TEXHOJIOTUSIMHU.

O6opynoBanue aJIUTHBHBLIX TeXHOJOTUil. Ycrpoiicteo 3D
INPUHTEPOB I AAJAUTHBHBIX TEXHOJOTMH. OJtanbel 3D-medaru.
[TpunTtepnl, peanmsytomue FDM-texnonoruio 3D-meuatn, wux
BO3MOXXHOCTH M orpanndeHus. OcobenHoctu 3D-mewyatu Kak
«paccilamBaHUE» W «ycaJKa», HEOOXOAUMOCTh  (DYHKIIMH
«roanepkkm». OCOOCHHOCTH TMeYaTH JIa3epoM U DAJIEKTPOHHBIM
JTyYOM.

Iporpammel 3D moaenupoBanus. [Iporpammer cozmanust 3D
mozeneii: Kommnac-3D, ZBrush, Blender,3D Design, LibreCAD,
Design Spark Mechanical. SketchUp — nporpamma co3manust 3D-
MOJIENIN /1711 TIeYaT, COBEpILIeHHas 0 KOMOMHAIMU POCTOTHI U
(YHKIIMOHAIBHOCTH, C IPYKECTBEHHBIM UHTEP(HEHCOM.

IIporpammsl noaroroBka 3D moaedeii k 3D neuaru.
ITonroroska 3D moneneii k 3D neuarn. Iloaroroska k mmevyaru ¢
noMortiko porpammel 3ds Max. Meshmixer — nporpamma 3D-
NeYaTH IS TPOCMOTPA, IIPOBEPKH, PEIAKTUPOBAHUS U
pemonTupoBanus STL-daiinos. MeshLab — STL-penakrop. 3D-
Tool Free Viewer — mporpaMma mo3BoJIsItoIIast IpOBEPSTh
CTPYKTYPHYIO IIEIOCTHOCTh U neyataeMocTh STL daiina.

Caaiicepsbl. Cnaiicep Cura— 370 cTangapTHas porpaMmmMa-ciaicep
st 6onbmacTBa 3D ipunTepoB (Ultimaker), Simplify3D —
crarcep, TpOBEPSAIONIMN MOJENb NTEPE] HAPE3KOM Ha HAJTMYNE
npobiieM ¢ ux ucnpasnenuem. Hacrpoiiku cnaiicepa ans SBS
KanuOpoBka, opueHTanus, ynpomeHHue CeTKH.

Slic3r — cnaiicep peanu3yroIHii TPEXMEPHOE COTOBOE 3aMOJIHEHHE
C Ia0JIOHOM, KOTOPBIM MOXKET PACIPOCTPAHITHCS HAa HECKOJIBKO
CJIOEB, a HE TIOBTOPATHCS, KaK IITAMII, YTO CYIIECTBEHHO MOBBIIIACT
MPOYHOCTh BHYTPEHHETO 3amojIHEHUs MoJenu U (UHAIbHOU
pacreyarkH.




O0ne

o
paSJZ-en a HanmenoBanue TeMbl M, WunoBanmuon
MICITHTITHHEL U KpaTKOE COJCpKaHUE 3aHATUS axan. | Hag popma
UaACEl
4 |YnpaBieHue aJJITHTHUBHBIX TeXHOJOruii. MeTo b1 u3MepeHus 4 JI

AKCIUTyaTaI[MOHHBIX CBOMCTB MaTEPHAJIOB ISl aIIUTUBHBIX
TEXHOJIOTHI M HaleyaTaHHbIX u3aenuil. CTpykTypa, CBOMCTBA U
CrocoObl U3MEHEHHMS CBOMCTBA U3/IENI MOJYUYEHHBIX C ITOMOIIIbIO
aJIMTUBHBIX TEXHOJIOTHHA. AHAINU3 U cUCTeMaTH3aus 1e(eKTOB
3d-meyatu. Amphyon - MoayJIbHOE TPOrPAMMHOE PEIICHHE,
npelHa3HauYeHHOE JJIs IPETPOLIECCUHTa U PACIIUPEHUS
BO3MO>KHOCTEH aHaIM3a Mpolecca MOCI0MHOIO BhIPALIUBAHUS.
OrneHka BepOATHOCTH U yPOBHS KOpoOieHus npu nedatu. OreHka
KauecTBa moBepxHocTH. Kitaccupukanmst 1e(h)eKToB 10 HCTOYHUKY

BO3HHMKHOBCHUA. ABTOMaTI/ISaI_[I/IH IIOUCKa pCIICHHUSA 110 YCTPAHCHUIO

nedeKToB aeranei, GOPMHPYEMBIX ¢ UCTIOIb30BaHuEM 3D-nievary.
CuTryallMOHHOE yIpaBIEHUE - KaK BO3MOKHOE MEHIO IIOMCKOBBIX
npennucanuil napametpos nedatu 3D npunTepa. Haxoxaenus
peleHus mpobaeMbl Ha OCHOBE BUPTYAJIbHOTO CTPOKOBOTO
IPOCTPAHCTBA TEXHOJIOIMUYECKUX JIaHHBIX.




4.3. 3anamus cemuHapcko2o munda.

4.3.1. CeMuHapbl, NpaKTUYECKHE 3aHATHUS.

Ne HaumeHnoBanue Tembl O6bem, |MuHoOBarmonHas
pasjera U KPaTKOE COJICPKAHUE 3aAHIATUS aKaJl. 4achl dopma
JUCLUTIIUHBI

1 AnnutuBHbele TexHonorud. Texnonoruu 3D- 1 I'pynnoBas
neyatu. Metoq neyatu: DKCTPYy3UOHHAs [1€4aTh. JUCKYCCUs
[Ipon3BOACTBO METOIOM MTOCIOMHOTO HAIIABIEHUS
(FDM wunu FFF). Onucanue. Mcrionb3yembie
Martepuanbl: Tepmoractuku, moawiaktu (PLA),
akpuJoHUTpUIIOyTanuenctupost (ABS) u np.

1 Meton neuatu: [TopoiikoBas meyars. 1 I'pynnosas
[Tpon3BOACTBO METOIOM TIPSIMOTO JIA3EPHOTO JUCKYCCHUS
cnekanus metaiioB (DMLS). Onucanue.

Hcnonb3yembie Matepuaisl: [Ipaktndeckn aro0bie
METaJUIMYECKHUE CILIABBI.

1 Meton neuatu: [TopoiikoBas meyars. 1 I'pynnosas
[1pou3BOACTBO METOIOM JIEKTPOHHO-TYYEBOI JTUCKYCCHUS
wiaBku (EBM). Onucanue. Mcnons3yembie
MaTtepuaibl: TUTAaHOBBIEC CILIABHI.

1 Merton nevaru: [TopomikoBas neyars. 1 I'pynnoBas
[Tpon3BOACTBO METOI0M BHIOOPOUHOI J1a3epHOI JUCKYCCUs
maBku (SLM). Onucanue. Ucnonszyemblie
MaTtepuanbl: TUTaHOBBIE CILIABHI,

KOOaJIbTOXPOMOBBIE CIIJIaBbI, HEPKABEIOIIAs CTalb,
AJFTOMUHUU.

1 Merton neuatu: [lopoikoBas nedats. 1 I'pynnosas
[Tpon3BOACTBO METOIOM BEIOOPOUYHOTO TEIIIOBOTO JTUCKYCCHS
crniekanus (SHS). Omucanue. Mcmonb3yemble
Matepuaibl: [[oponkoBbie TEPMOIITIACTUKH.

1 Meron neuaru: [lopoiikoBas nedars. 1 I'pynnoBas
[Tpon3BOACTBO METOIOM BEIOOPOUHOTO Ja3€PHOTO JTUCKYCCHS
cnekanus (SLS). Onucanue. Mcnonb3yembie
MaTepuaibl: TepMOIIaCTUKH, METALTHYECKUAE
MOPOUIKH, KEPAMUUECKHE MOPOIIKH.

1 Meron nevatu: JlamuHupoBaHue 1 I'pynnoBas
[TpousBoacTBO MeTo10M TamuHupoBanus (LOM). JTUCKYCCHUs
Ornncanne. Mcnions3zyemele Marepuansl: bymara,

MeTalnaeckast posbra, IIacTUKOBas MIICHKA.

1 Meron nevaru: [Honumepusanus 1 I'pynnoBas

[Tpon3BOACTBO METO/IOM «CTEPEOTUTOTpAdUs» JUCKYCCHUS

(SLA wnu SL).Onucanue. Ucnonszyemblie
Marepuasibl: DOTOMOIUMEPHI.




No

pasjena HanmenoBanme TeMbI O0peMm, |MHHOBanuMoHHas
U KpaTKO€ COJIEP)KaHNE 3aHATUSA aKaj. yachl dopma
JUCIUILTAHBI

1 Meron neuatu: [lonumepuzamms 1 ['pyninoBas
[TpoM3BOJCTBO METOJIOM «CTEPEOTUTOTPAdHS» JTUCKYCCHUS
(SLA wm SL).Onucanue. Ucnonbzyemblie
Marepuansl: POTONOIUMEDBI.

1 Meron nevaru: [IpoBonounslii. [IponsBoacTso 1 I'pynmnosas
anekTpoHHO-TydeBoi miaBkoi (EBF3).Onucanmue. JIUCKYyCCUs
Hcnonb3yemsbie matepuaisl: [Ipaktndyecku aro0bie
METAJJIMYECKHE CIUIABBIL.

1 Meton nevatu: Ctpyiinsiil. [IpousBoactso 1 I'pynnosas
cTpyitHas TpexmepHas nedats (3DP).Onucanue. JUCKYCCUs
Hcnons3yembie MaTepuansl: [ MIic, TU1acTuKH,

METAIIJTMYECKHUE MOPOIIKH, TIECYAHbIE CMECH.

2 Knaccudukanus 3d npunrepos. [IpunaTepsl, 2 I'pynmosas
peanmu3syronue FDM-texnonoruto 3D-neyaru, ux JUCKYCCHUS
BO3MO>KHOCTH M OTPaHUYCHUS.

2 [Tpodeccuonanbasie FDM 3D—mipuHTEpHI, X 1 I'pynnosas
BO3MOXKHOCTH ¥ orpanndeHus. OCHOBHBIC JTUCKYCCHS
XapaKTEPUCTUKU U PACXOHBIC MaTepUaIbl.

2 SLA 3D-mnpunTepsl Ha 6a3e cTepeosmTorpaduu, ux 1 ['pynmoBas
BO3MOXXHOCTH ¥ orpanndeHus. OCHOBHbBIE JUCKYCCHS
XapaKTEPUCTUKU U PACXOIHBIC MaTCPHAITHI.

2 [TopomikoBbie 3D mpUHTEPHI, UX BOZMOKHOCTH H 2 I'pynmosas
orpaanueHusi. OCHOBHBIC XapaKTEPUCTUKU U JTUCKYCCHS
pacxXo/HbIE MaTEPHAIIBI.

3 [Tporpammel 3D monenupoBanus. [Iporpammsl 4
cozmanus 3D mopneneii: Kommnac-3D. Co3nanue 3D
MOJIETH.

3 Craiicepsl. Cnaiicep Cura. Onucanue. Co3nanue 4 I'pynnosas
G-Code. JIMCKYCCHSI

4 [Tpo6nems! kauecTBa 3D-neuatu. OnpenencHue 3 I'pynmosas
CpeIHEero AMaMeTpa YacTHI] OPOLIKa st JTUCKYCCHS
aJIMTUBHBIX TeXHONOTHA. OnpenencHme
MOPUCTOCTH U3JICIIUIA NU3TOTOBJICHHBIX METOIaMHU
aJJIMTUBHBIX TeXHONOTH. CIocOObI MOATOTOBKH U
UCCJIEIOBaHMSI MUKPOCTPYKTYpHL. VccnenoBanue
MaKpOCTPYKTYPHI U3TTIOMOB 00pa3IIoB.

4 Hcnons3oBanue nporpammsl Cura st 2

CHUTYaIIMOHHOTO ynpasjeHus 3D meyarsio METOI0M
nocsorHoro HarwiasieHuss (FDM wnu FFF).

4.3.2. J/labopaTOpHbIe 3aHATHS.
Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHBI.

10




4.4. Camocmosmenvuas paboma 00y4aOUWUXCAL.

Ne
pasnena
JUCIIUITIIINHBI

IIepeyens BOIpOCOB [UIst
CaMOCTOSITEJIBHOTO U3y4EHUS

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

1

OcobenHoctu METAJUINYECKUX
Hcnonb3yembie MOJIUMEPHBIE MaTepHabl u
MaTepI/IaJIBI JUIA apMI/IpOBaHI/ISI . KOMHO?)I/IL[I/IOHHLIG

Marepuabl, COCTaB, CTPYKTypa U CBOMCTBA.

MIOPOILIKOB.

13

VYeTHbII onpoc

Hasnauenne u oOnacTb NpUMEHEHHUS COBPEMEHHBIX
CrocoOOB  MPOW3BOJCTBA U3JeNHid  MeroaoM  3]]
nevatu. [IpenmymiecTBa, HeJOCTaTKU U OCOOEHHOCTHU
neyaTtu JeTajiedl J1a3epoM M 3JIEKTPOHHO-TYyYEBBIM
cnocobom. Ileyarb mONMMEpPHBIMH MaTepHaAlaMU
9KCTPY3UEH U JIa3epHBIM CIUIaBjieHHEM. Bo3MokHOCTH

13

VYcrHblit onpoc

CoBpeMeHHoOe porpaMmmHoe obecnieuenue ajs 3D-
MPHUHTEPA: MOJICITUPOBAHKE, ClIaiicephl, 1eYaTh.
Yrunutel kanuoposku 3D npunTepa — Repetier-Host.
Amnamu3 STL — Netfabb. 3D Slash — nporpamma
MO/JICIIMPOBAHMS, B KOTOPOI MOJIETH MOKHO COOMpPATh
0 MPpUHIMIY 6J104HOT0 KOHCTpyKTOpa. FreeCAD —

MHOTO()YHKIITHOHAJIEHOE TIPOTPaMMHOE 00ecTIieueHIe
CAD

13

VYeTHBII onpoc

CrocoObl M3yueHUs] CBOMCTB KaK HMCXOJHOTO CHIPbS
JUIST aIMTUBHBIX TEXHOJIOTHM, TaK W HalledaTaHHBIX
n3genui. [IpoyHOCTHBIE M IUIACTUYECKHE CBOWCTBA.
MeTtop! A3MEPEHUS MEXaHUYECKUX CBOMCTB.
CTpykTypa U CBOWMCTBa MaTepuajoB ISl alTUTUBHBIX
TexHoJoruil. OCOOEHHOCTH MOPOILIKOBBIX MaTEpPHAJIOB,
IapaMeTpsl MOPOLIKOB ISl AJJIUTUBHBIX TEXHOJIOTHH.
Merajuinuyeckue U HEMETAIUIMYECKUE MATepHaNIbl IS
QIAUTUBHBIX TEXHOJOTHM. MeToabl HCCIeIOBaHUS
CTPYKTYPBI MOPOIIKOBBIX MaTepHUaJIOB u
HalleyaTaHHBIX U3CIHM.

13

YeTHBI onpoc,

5. [lepeyeHb y4eOHO-METOAMYECKOT0 O0ecTIeYeHHs IJIsl CAMOCTOSTEILHOM
padoTHI 00Yy4aOUIUXCSH MO JMCIUIIMHE.

Mertoauueckue YKa3aHus OJid 06yqa}0m1/1X05{ 10 OpraHu3alnnu CaMOCTOSTEIbHOM

paboThI MO TUCHUIUIMHE, BKJIIOYAasl IEpeUYeHb TEM CAMOCTOATEIbHONU paboThl, GOPMBI
TEKYILEr0 KOHTPOJIS IO AUCHUIIMHE U TPEOOBAHMS K UX BBITIOJIHEHHUIO Pa3MEIIECHBI B

ANEKTPOHHOU MH(pOpMaImoHHo-00pazoBaTenbHOU cpeae CIIGI TU(TY) na caiire:

http://media.technolog.edu.ru.
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6. @OoHJ OLIEHOYHBIX CPEACTB AJs NPOBeIeHUsI IPOMEKYTOUYHOI aTTecCTALMU.

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOLIMMCS MEPOIPUITUH  TEKYLIEro KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIMH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIUH MPEBBIIEH (JOCTUTHYT) OPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTarme.

ITpomerxyTouHas arrecTanus N0 AUCUUILUIMHE IPOBOIUTCS B (hopMe 3ayerTa.

K cpmadge 3ayera m0omycKaroOTCs CTYIEHTHI, BBIIOJIHHMBIIMNE Bce (OPMBI TEKYIIEro
KOHTPOJIS.

3aueT MpeaycMaTpUBAIOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUS MPEIyCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHIIUH.

IIpu cnade 3adera, CTYAEHT IOJIy4aeT TPU BOIPOCAa U3 IEPEYHs BOIPOCOB, BpEMs
HOJrOTOBKU CTYACHTA K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe:

buner Nel
1. OcHoOBHBIE dTAIIBI Pa3BUTHA aJJUTUBHOI'O IIPOMU3BOJICTBA.
2. Texnonorus SLA (Laser Stereo lithography)
3. Crangaprel cepur LCO 9000:2000

PesynbraTel OCBOEHUA OUCLHUIUIMHBI CUMTAKOTCSA JOCTUTHYTBIMHU, €CIM I  BCEX
AJIEMEHTOB KOMIIETEHIIMA JOCTUTHYT MOPOTOBBI YPOBEHb OCBOCHMS KOMIIETECHIMM HA JTAHHOM
JTaIe — OLEHKA «3aU4TECHO».

@OH/1 OLICHOYHBIX CPEJCTB 110 IUCUMIUIMHE NpeacTaieH B [Ipunoxenun Ne 1.
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7. IlepeyeHb y4eOHBIX U3TaAHNH, HEOOXOAUMBIX /IJI51 OCBOCHUS TUCUHUIIHHBI.

a) meyaTHbIe U3TAHMSI:

1. Hopenkos, U. II. ABromaru3upoBaHHbie WH()OPMAIIMOHHBIE CHCTEMEI : y4e0. mocooue /
W. I1. Hopenkos. — M.: U3n-Bo MI'TY um. H.O. baymana, 2011. — 342 c.

2. Coseros, b. {. [Ipencrasnenne 3HaHUN B UHOOPMAIIMOHHBIX CHCTEMaxX : y4eOl. Ui By30B
/' b. S. CoseroB, B. B. Ilexanosckuii, B. JI. UepToBckmii. — M. : Akagemus, 2011. —
143 c.

3. T'yces, A. U. «<Hanomarepuaibl, HAHOCTPYKTYpbI, HaHOTeXHONIOTHNY / A. U. ['yceB. — M.:
OU3MATIIAT, 2007. — 416 c.

4. AnautuBHBIE TexHOJIOTHH: ydeOHOoe mocobue / M. M. CerueB [u np.] ; CIIGI' TU(TY).
Kag. reopet. ocHoB marepuanoseaenus. - CII6. : [6. u.], 2018. - 36 c.

0) 2J1eKTPOHHbIE YueOHble U3IAHMS:
5. CoseroB, b.fl. MHpOpManmMOHHBIC TEXHOJIOTHU: TEOPETHUYECKAE OCHOBBI: YUeOHOE

noco6ue / b.5. CoseroB, B.B. IlexanoBckuif. — 2-e u3g., crep. — Cankrt-IlerepOypr:
Jlanp, 2017. — 444 c¢. — ISBN 978-5-8114-1912-8. — Tekcr: 3eKTpoHHBIA //
DNeKTPOHHO-ONOINOTeYHAs cucreMa «JIanp»: [caiiT]. — URL:

https://e.lanbook.com/book/93007 (mara obpamenus: 10.11.2019). — Pexum mocryna:
JUISL aBTOPH3. MOJIb30BATEIICH.

6. AnauTHBHBIC TEXHOJIOTMH: ydueOHOe mocooue / M.B. Tepexos, JI.b. ®unumnmosa, A.A.
Maptsienko [u ap.]. — Mocksa: ®JIMHTA, 2018. — 74 ¢. — ISBN 978-5-9765-4021-
7. — Texkcr: snekTpoHHbld // JlaHb : 3JIeKTpOHHO-OMONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/113475 (nara oOpamenus: 15.12.2019). — Pexum nocryna:
JUJISL aBTOPU3. TTOJIb30BATENECH.

7. Mysunos, X.H. IIporpaMmmMHO-TeXHHYECKHE KOMIUIEKChl aBTOMATH3WPOBAHHBIX CHCTEM
yrnpasienus : yueoHoe mocoodue / X.H. My3unoB. — Cankr-IlerepOypr: Jlans, 2018. —
164 c. — ISBN 978-5-8114-3133-5. — TekcT: anektpoHHbIi// JlaHb: 3MEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/ book/108458 (nata oOparieHwust:
15.12.2019). — Pesxum q0CTyIa: s aBTOPH3. TOJIb30BaTENEH.
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8. IlepeyeHb 31eKTPOHHBIX 00Pa30BaTeIbHBIX PECYpPCOB, HEOOXOAMMBIX /IS

O0CBOCHUA ITUCHUIIJIMHBI.

PaGouwnii y4eOHBIN TUIaH MOJATOTOBKH OakallaBpOB 10 HAINPABICHHOCTH « »
Hanpasienus: noarotoBku 09.03.02 «MHpopMauuoHHbIe CHCTEMbI H TEXHOJOTMU», paboyas
nporpaMMa JTUCIHILIMHBI U Y4eOHO-METOUYECKAE MaTepUalbl 10 JUCIHUILIMHE pa3MEIICHbI B
ANIEKTPOHHON HH(pOopMannoHHO-00pa3oBaTenbHoil cpeae CIIGITU(TY) na caiite Menua mo
azapecy: http://media.technolog.edu.ru.

JU1s HOATOTOBKM K MPAKTUYECKUM 3aHSATHIM U BBIIIOJHEHUS CAMOCTOSTEILHONW PabOThI
CTYAICHTBI MOTYT MCIIOJIb30BaTh clenyromue MHTepHeT-pecypeh:

innovation.gov.ru (caiiT 06 nnHOBanusAX B Poccun);

inftech.webservis.ru, citforum.ru (caiiTel ”HGOPMAITMOHHBIX TEXHOJIOTHH);

www.novtex.ru/IT (Be6-cTpanuna xxypraana «MHOOpMaIIMOHHBIC TEXHOJIOTHH);
www.exponenta.ru (00pa3oBaTeIbHBIN MAaTEMATUICCKHIA CANT);

model.exponenta.ru (CaiiT 0 MOJICTMPOBAHUH U UCCIICIOBAHUH CUCTEM, OOBEKTOB,
TEXHOJIOTUYECKUX MPOIECCOB M (PU3MUECKHX SBICHUH);

prodav.exponenta.ru, sernam.ru (caiiTsl o uudpoBoit 00pabOTKE CUTHAIOB);
www.gosthelp.ru/text/GOSTR507794096Statistiche,
www.statsoft.ru/home/textbook/modules/stquacon (BeO-cTpaHHIIBI, TOCBAIICHHBIC METOIAM H
CpeZIcTBaM MOHUTOPHHTA U KOHTPOJISI KAUeCTBA);

www.blackboard.com, bb.vpgroup.ru, moodle.org,

websoft.ru/db/wb/root_id/webtutor, websoft.ru/db/wb/root_id/courselab (pecypcsr,
HOCBSIIIEHHBIC CPE/IaM JIEKTPOHHOTO 00yJIeHUsI);

edu.ru (penepanpHbiii mopTan «Poccuiickoe 00pa3zoBaHUE);

www.openet.ru (pocCUHCKHUI OpTal OTKPBITOr0 00pa30BaHus);

elibrary.ru (nH(bOpMaIMOHHO-aHATUTHYECKUI TopTan «HayuHas anekTpoHHast ONOIHOTEKaY);
webotknowledge.com, scopus.com (MexayHapOAHBIE MYJIBTUIUCIUIUIMHAPHBIE aHATUTHYECKUE
pedepatrBHbIe Oa3bl JAHHBIX HAyYHBIX MyOIUKALIUN).

DIEeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI:

«DNeKTPOHHBIH YnTaIbHbIH 3a1 — brubnuoTex» (pexxum goctyma: http://bibl.ltigti.
ru/servicel.html, Bxox 1o JIOTHHY ¥ TTApOJTIO);

«Jlanby» (pexxum nocrymna: http://e.lanbook.com/books, cBoG01HBIN BX0A € TH060T0
3apETUCTPUPOBAHHOTO KOMITBIOTEPA HHCTUTYTA).

Fkhkhkkkkkkhkhkhkikikikx

9. MeToauueckue YKazaHus AJisd oﬁyqamumxca 0 OCBOCHHIO JUCIHHUITJIMHBI.

Bee Buapl 3aHsaTHii 1o jgucnuiuinHe «lIporpaMMHO-TEXHHYECKHE KOMILIEKCHI ISt
yIpaBJICHUS AIUTHBHBIMH TEXHOJOTHSIMA B IIM(QPOBOM MPOU3BOJICTBE» TPOBOASTCS B
cooTtBeTcTBUU ¢ TpeboBanusamu cienywmux CTII (CTO):

CTIT CIIGI'TU 040-02 KC VYKIB. Buabl yueOHbix 3aHsatuii. Jlexknms. OOmme
TpeGoBaHuS;

CTO CIIoI'TU 018-2014 KC VYKJB. Bunel yueOHbix 3aHsTHil. CemMuHapbl u
npakTudeckue 3aHaTus. Ooue TpeOoBaHus K OpraHU3aly U MPOBEICHHUIO;

CTII CIIOI'TH 048-2009 KC VK/IB. Bunel yueOnbix 3ansTtuil. CamocTrosiTenbHas
1aHupyemasi pabora ctyeHToB. O0mue TpeboBaHMs K OpraHU3alyu U MPOBEACHUIO.

[TmanupoBaHre BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE NAaHHOW JUCIUTUIMHBI, JIydlle
BCET0 OCYILECTBIISITh Ha BECh CEMECTp, NMPeIycMaTpUBas NMPH ATOM DPETYISIPHOE MOBTOPEHHUE
MPONJEHHOI0 MaTepuana.

OCHOBHBIMHU YCIIOBUSIMH TPABHWJIBHOW OpraHM3aluu y4eOHOTro Iporecca Ui CTYACHTOB
ABIISICTCS:

IUTAHOBOCTh B OpraHU3aluH Y4eOHOH paboThI;

CEphE3HOE OTHOIIEHHE K U3YUYEHHUIO MaTeprana;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsTHA CTYAEHT NOJIKEH NPUXOJUTh, UMEsl 3HAHUS 110 YK€ U3yUYEHHOMY MaTepHaiy.
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10. ITepevyens MHGOPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMbIX IIPH
OCyLIeCTBJICHUH 00pa30BaTEJIbHOI0 NIPOLecca M0 JUCHHUIINHE.

10.1. UngpopmayuorHvle mexHonro2uu.

B yuebHOM mporecce o JaHHOHM JUCHUIUIMHE MPETyCMOTPEHO UCTIONIb30BaHUE
MH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JICKUUN C UCIOJIb30BAHUEM CIIAMI-ITPE3EHTALIHII;

B3aUMO/IEHCTBHE C 00Y4aIOLMMUCS OCPEICTBOM IEKTPOHHON MH()OPMAIMOHHO-
00pa30BaTeNbHOM Cpebl.

IIpakTHyeckue 3aHATUS IMPOBOAATCS B KOMIIBIOTEPHOM KJacce€ C HCIHOJIb30BaHUEM
JIOCTyTa K ceTH Internet 1 COOTBETCTBYIOIIETO MTPOrPAMMHOI0 OOecIiedeHus A7l paboThI.
CamocrosTenbHas paboTa CTyI€HTOB OCYILECTBISAETCS B KOMIIBIOTEPHOM KJIacce, a TAKXKE B
bynnamenTanpHON OnbOMoTeKe. B dyHIaMeHTanbHOM OHOIHOTEKE ISl CTYACHTOB OTKPBIT
JOCTYM K 3JIEKTPOHHO-OMOIMoTeunbIM cucteMam: http://www.knigafund.ru u «bBUBJIMOTEX»
(r. Mockaa) http://bibliotech.ru.

10.2. IIpoepammnoe obecneuenue.

B yuebHOM mpomecce HCHONB3yeTCs] JHUICH3MOHHOE CHCTEMHOE M IPUKIIAJIHOE
mporpaMMHoOe obecrieueHue, MpUBeAeHHOE B Tadnuie 1.
Tabmuna 1 — JIneH3snoHHoe MPOrpaMMHOE 0OECTICUCHUE

HaumeHnoBanue IIPpOrpaMMHOTO IIPOAYKTa .HI/II_IGHBI/I}I
Microsoft Windows 10
Microsoft Visual Studio 2012 Junensus no gorosopy ¢ CIIGITH(TY)
Microsoft Excel 2016 DreamSpark 700552810
Microsoft Word 2016
LibreOffice, Apache OpenOffice.org BecrniaTHas AULEH3US

10.3. ba3zvl danHbix u uHopmMayuoHHble CNPABOYHBLE CUCTNEMDI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy.
ITpodeccuonanbHble 0a3bl JaHHBIX, HWH(OPMAIMOHHBIE CIIPABOYHbIE M ITOMCKOBBIE
CHCTEMBI:
1. inftech.webservis.ru, citforum.ru (caiiTbl HHGOPMAITMOHHBIX TEXHOJIOTHIA);
2. www.novtex.ru/IT (cait xxyprana « HPpOpMaIIMOHHBIC TEXHOJIOTHIY);
3. www.exponenta.ru (o6pa3oBarenbHbIif MATEMaTHUYECKUIA CAT);
4. www.msdn.microsoft.com/ru-ru  (Matepuansl 1o  pa3pabOTKe NPUIOKEHHH  Ha
iatdopme Microsoft);
edu.ru (penepanpHbIil mopTan «Poccuiickoe 00pa3zoBaHUE»);
6. www.openet.ru (poccuiiCKuil mopTan OTKPEITOro 00pa3oBaHus);
7. elibrary.ru  (uHbOpManmoHHO-aHANUTHYEeCKUl  mopran  «HayuHas  3nexkTpoHHas
oubnmoreka);
8. webofknowledge.com, scopus.com  (MEeXIyHapoIHBIE  MYJIbTHIUCIHMILTHHAPHBIC
aHAJTUTHUYECKUE pedepaTUBHbIC 0a3bl JAHHBIX HAYUHBIX ITYOJIHKAIIHA);
www.yandex.ru, www.google.ru, xrambler.ru (uapopManOHHO-TOUCKOBBIE CHCTEMBI ).

o
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11. MaTepI/IaJILHO-TeXHI/l‘IeCKOC ob0ecreueHue OCBOEHHUS AUCHUIIJINHBI B X0/1¢
peanau3danumn OﬁpaSOBaTeJIbHOﬁ nporpamMmmabl.

VYuyebHuble Kiacchl Kadeapbl CHCTEM aBTOMAaTU3MPOBAHHOIO IPOEKTUPOBAHHUA U
yIpaBJIEHUS] MHTETPUPOBAHBl B JIOKAJHHYIO BBIUMCIUTENBHYIO ceTh. CeThb oObemunsier 60
aBTOMAaTU3UPOBaHHbIX pabounx MecT (APM) cTyaeHTOB B yueOHBIX Kiaccax, 6 cepBepoB
pPa3IMYHOTO HA3HAYCHHS, B TOM UHUCIE CEpBEPHl UCTAHLIMOHHOW CHUCTEMBbI OOyuYeHHsS W
UCCIICOBAHMsI, 2 KOHTpOJuIepa JOMEHA, CEpBEp KIIOYEH JUICH3UOHHOIO IPOrPaMMHOIO
oOecnieueHus. CeTb OpraHu30BaHa IO TOIOJOTUH «3BE3/1a» CO CKOPOCThIO Nepenaun JaHHbIX 100
Mo6ut/c nis kIMeHTCKuX kKommbioTepoB u 1000 MOut/c mist cepBepoB. MHbopmanmoHHbIS
peCypehl CETH HCIOIB3YIOT CTYIEHTBI, ACHMPAHTHI, NpenoaasBaresd. Kaxaplil 1oiab3oBareisb
HOJIy4aeT NePCOHAIbHYIO0 PETUCTPALUIO U JOCTYI K MH(OPMALMOHHBIM pecypcaM U cepBepam B
COOTBETCTBUH C NPUHATON TOJUTUKON WHQPOpMauMoHHONW Oe3omacHocTH. st XpaHeHHs
HEepCOHANbHON MH(pOpPMALMKU HCIOJNB3YIOTCS JUYHBIE KaTaJoTd I0JIb30BaTeNei, AOCTyn K
KOTOPBIM MOXET OBITh OCYIIIECTBIICH MOJIB30BATENIEM C JIFOOOTO KOMIBIOTEPA, MOAKIIOUYEHHOTO K
JIOKQJIbHOM BblYMCIUTENBbHON cetu. Jloctym k cetu HMHrepHer unmeercs co Bcex 60
KOMIIBIOTEPOB, HCIIOJIb3yeMbIX B KauecTBe APM cTyaeHTOB Ha ydeOHBIX 3aHATHUAX. Kaxabii
CTYAEHT BO BpeMsl CaMOCTOSITEJIbHOM MOATOTOBKM 0O€creueH aBTOMAaTHU3MPOBAaHHBIM pabouum
MecToM. CTyAeHTbl U3 Uucia JIML € OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3JJ0POBbS
o0ecrneunBarOTCs NEYaTHBIMU U 3JEKTPOHHBIMH 00pa30BaTEelIbHBIMU pecypcaMu B (opmax,
aJalTUPOBAHHBIX K OTPAHUYEHHUSM UX 310POBbSL.

XapakTepucTUKa MaTepUaIbHO-TEXHUUECKON 0a3bl IpUBeieHa B Tabaule 2.
Tabmuna 2 — XapakTepuCcTHKa MaTePHATbHO-TEXHIUYECKON 0a3bl

HaumeHoBaHue Kiacca O6opynoBanue
Knacc 6a3oBbix uH(pOpManmoHHBIX | [lepcoHanbHble KoMIblOTEpbl (9 1UT.): MOHOOJIOK
MIPOIIECCOB M TEXHOJIOTHIT Lenovo C360 c 19,5-110iMOBBIM JTHUCIIIIEEM; TTPOIIECCOP

Intel Core i3-4130T (2,9TT1); O3V 4 I'c; HXKM/I 1000
I'6; Bcrpoennsie DVD-RW, Bugeokapra Intel HD
Graphics 4400, 3BykoBas 1 ceTeBast KapThl.

Kitace MH(OPMaLMOHHBIX u | [lepconanbHele KOMITBIOTEPBI (20 IIT.):
MHTEJUIEKTYAJIbHBIX CUCTEM ueThIpexsiiepHblii mporeccop Intel Core i7-920 (2666
MI), O3V 6 I'6; HXKM/L 250 T'6; CD/DVD npuson,
DVD-RW; Buneokapta NVIDIA GeForce GT 220 (1024
MO06); 3BykoBas U ceTeBas KapThl, BCTPOEHHBIE B
MaTEpPUHCKYIO IIaTYy.

JlexuroHHas ayAuTOpUs Mynerumenniineiii  poektop NEC NP41. HoyrOyx
Asus a6j na 6aze mpomueccopa Intel Core Duo T2000.
MynbTHMeauiiHAs HHTEpAaKTHBHAs Jocka ScreenMedia.

CepsepHas Cepgep (6 mr.): mpoueccop Intel Core i7 920 2.6GHz,
12I'6 O3y, HXXM/ 230I'6, HXXM/T 1T6, HXM/J] 1T6;
npoueccop Intel Pentium Dual Core (2,4 I'T1), O3V 4
o, HXMJ 230 I'6, HXXMJ] 1T6, HXMI 1To;
npoueccop Intel Pentium Il (451 MTI'm), O3V 512 M6,
HXM/ 20 I'6; nponeccop Intel Xeon E5-2407 2,21 T,
O3V 16 I'c, HXKM/I 250 I'6, HXKM/] 250 I'6, HXKM/]
300 T'6, HXKMJI 300 I'6; mporeccop Intel(R) Xeon(R)
CPU ES5345 (2.33GHz); O3V 16I'6, HXKM/I 300 I'6,
HXM/ 300 I'6, HXXMJ] 250 I'6, HXMJ] 250 I'6;
nporeccop Intel Xeon E5410 @ (2,33 I'T'm), O3V 8 I'6,
HXXM/I 600 I'6
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12. Oco0eHHOCTH OCBOCHHUS TUCIMIIINHBI HHBAJIUIAMHA H JHUIIAMH C
OrpaHNYEHHBIMHU BO3MOKHOCTAMM 3/10POBbSI.

JUis WHBaNMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTAMU Yy4YeOHBIE MpOLIecC
OCYILECTBIISICTCS B COOTBETCTBHH C [loyioskeHHMeM 00 opraHM3aluy y4eOHOro Iporecca s
00y4YeHUs] MHBAJIUIOB W JIMIl C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3a0poBbs CIIOI TU(TY),

yTBEPXAECHHBIM pekTopoM 28.08.2014.
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[Tpunoxenue Ne 1 @oHA OIEHOYHBIX CPEJICTB VISl IPOBEICHUSI IIPOMEXKYTOUHOM aTTeCTAIINH

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs IPOMEKYTOUYHOI aTTecTaluu 1o
aucuuminae «[IporpaMMHo-TeXHHYeCKHE KOMILIEKCHI /ISl YIIPABJIEHUS a/INTUBHBIMHA
TeXHOJIOTUSIMU B HH(POBOM NPOU3BOACTBE»

1. [lepeyeHb KOMIETEHIIMIi U 3TANOB UX (POPMHUPOBAHUS.

Wnnexc
Copepxanue Ortan GopmupoBaHus
KOMITCTCHIINH
OIIK-2 CriocobeH TOHMMAaTh TNPUHIUIIEI PabOTHl COBPEMEHHBIX | IPOMEKYTOUHBIN

MH(OPMALIMOHHBIX TEXHOJIOTUN U MPOTPAMMHBIX CPEICTB,
B TOM UHCIE€ OTEYECTBEHHOTO IPOU3BOJICTBA, W
MCIOJIb30BATh UX MPH PEIICHUH 3aa4
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2. Iloka3aTesiM M KPpUTEPUH OLIEHMBAHUA KOMIETEHIMII HA Pa3JIMYHBIX 3TaNaxX UX (POPMHPOBAHNS, IIKAJIA OLEHUBAHUS

Konu VpoBHH cHOPMHUPOBAHHOCTH
HAaNMEHOBAaHHE N (omucaHue BBIPAXKEHHOCTHU AECKPUIITOPOB)
HHMKaTOpa [Nokazarenu chopMHUpOBaHHOCTH Kputepuit
NOCTIDKCHHAS (HeCKpI/IHTOPH) OLICHUBAHUA «yIOBJIIETBOPUTEIILHO» «XOpOLLO» «OTIIMYHO»
KOMIIETEHIHH (TIOpOTOBBIiA) (cpenHmit) (BBICOKHIA)
OIlK-2.2 3HaeT COBpeMEHHBIE aJTUTHBHBIC TeXHOJOTHH | [IpaBmibHEIE Ipu ommcannm  agmautuBHBIX | [IpakTmdeckn 6e3 ommbok | IIpaBubHO OOBACHSAET paboOTy
Hcnonp3oBaHue | mporpaMMHbIE M amlapaTHbIe  CPEJICTBA | OTBETEHI Ha | TeXHOJIOTui JIOTIyCKaeT | U3j1araeT CyLUIHOCTb OCHOBHBIX | aJAMTUBHBIX TEXHOJIOT 1.
POTPaMMHO- UCTIONb3yEMble ISl YIPaBJICHHUS aJIUTHBHBIMHU | Bompochkl Nel- | Hetounoctn. OmmbaeTcs TpH | aauTUBHBIX TexHoJorud. B | YBepeHHo OIHCBIBAET
anmnapaTHbIX TexHONMorusiM B mudposom npoussoactse. (3H-1) | 73 k 3auery 00BSICHEHUSIX paboThl | OCHOBHOM NIPaBUJIBHO | ammapaTHble U IPOTrpaMMHBIE
CPEICTB Ui anmapaTHbIX ¥ INPOrpaMMHBIX | OMMCHIBAE€T  amlMapaTHble U | CpeAcTBa IS YIPaBICHUS
yIpaBIeHUs CpencTB IS yIOpaBJIeHUs | MpOrpaMMHBIE CPeACTBA UL | aJAUTHBHBIMH TEXHOJIOTHUSMH B
aATUTUBHBIMU AQATUTUBHBIMM  TEXHOJIOTHUSAMH. | yIpaBICHUSL AJIMTUBHBIMU | HU(POBOM IIPOHU3BOJICTBE.
TEXHOJIOTHSIMH B Tpedytorcs MOACKA3KH | TEXHOJOTUAMH B HH(PPOBOM
mdpoBoM npenojgaBaTenst MIPOU3BOJICTBE.
IPOU3BOJICTBE YMeeT mpaBWIbHO BEIOMpaTh mporpamMMHbie u | [IpaBuibHbIC Jonyckaer oumbOku npu Beidoope | [IpakTudeckn npaBuibHO | CriocoOeH HOJIHOCTBIO
anmapaTHbIE  CpeacTBa IS O(QQEKTHBHOTO | OTBETHI Ha | IPOTPaMMHBIX W  allapaTHBIX | BBIOMpAeT MPOrpaMMHBIE U | CAMOCTOSITENIBHO BBIOpaThH
YOPAaBJICHUSA  AAMUTHBHBIMH TCXHOJOTUAMHU B | pompockl No74- | cpenctB it 3(QQEKTHBHOTO | ammapaTHBIE CpEACTBAa U | ONTUMANBHBIC MPOTPAMMHEIC H
un¢posom npoussozctse. (V-1). 111 x 3agery YIpaBJICHUS aJIUTUBHBIMU | YIIpaBJICHUSA aIJUTUBHBIMY | alllapaTHbIE  CPEICTBA  IUIA
TEXHOJIOTHSIMA B LIU(QPOBOM | TEXHOJIOTHSAMH B IH(poBoM | 3¢h(hexTHBHOTO yIpaBJICHUS
MPOU3BOJICTBE, YCTPAHAEMBIE IIPH | MIPOU3BOJCTBE, UCTIONB3Ysl | aAJUTUBHBIMH TEXHOJOTHSMH B
HaBOJSAILEH MOACKA3Ke. HeOombIIe MOJICKa3KK | U(POBOM NPOU3BOACTBE
npernogaBaTens
Bnaneer HaBBbIKaAMU ucnonb3oBanus | [IpaBuiibHbIE Tpebyetcsa nomotpb cnenuanucta | McopiTeiBaeTr TpyaHocTH mpu | Jlerko pewaer 3a1a4uy
IIPOTpaMMHO-aIIapaTHBIX CPEICTB JUI | OTBETHI Ha | IpU pealn3aluil IPOTPAMMHO- | peann3aruu MIPOTPAaMMHO- | MCIIOJIB30BAaHUS ~ NPOrPaMMHO-
yOpaBJieHUs aJAUTUBHBIMH TEXHOJOTHSIMU B | BOIPOCHI amnmapaTHbIX CPEICTB JUIA | ammapaTHBIX — CPEACTB  JJIS | ammapaTHBIX — CPEeACTB  JUIf
udposom npoussocree (H-1) Nell2-144 K | ympaBIICHUS mpejyiaraeMoi | yrmpaBJeHUs — Tpe[siaraeMod | yIpaBICHHS peIaraeMon
3a4eTy aAJUTUBHON  TEXHOJNOTUM B | aAJAWTHBHON TEXHOJOTMM B | aAJUTUBHOM  TEXHOJOTHU B

1 (POBOM ITPOU3BOJCTBE.

r(ppoBOM IPON3BOJICTBE.

M poBOM IPON3BOJICTBE.
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3. TunoBble KOHTPOJIbHBIC 32IaHNUS JIS1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTAllUH
a) Bompockl nis OuLeHKHM 3HAaHWK, YMEHUH W HABBIKOB, C(HOPMUPOBAHHBIX Yy CTYJCHTa II0

koMnerennuu OIIK-2 :

Hcnonb3oBaHue NPOrpaMMHO-ANNIAPATHBIX CPEACTB ISl YIIPABJICHUS A IMTUBHBIMH

TEeXHOJIOTUSIMH B IU(POBOM NIPOU3BO/ICTBE.

Merton npou3BoacTBa: Binder jetting.

Meron npousBoacTsa: Direct energy deposition.

Meton mpousBojcTBa: Direct energy deposition.

Merton mpou3BoAcTBa: Material extrusion.

Merton nmpousBoacTBa: Power Bed Fusion

Merton npousBozicTBa: Sheet lamination

Merton mpou3BoacTBa: Sheet lamination

Meton mpoussozactsa: Vat photopolymerisation

Fused Filament Fabrication (FFF): mpou3BoacTBO METOIOM HAIUIABICHHUS HUTH.

0. Electron beam additive manufacturing (EBAM): 2/1eKTpOHHO-Ty4€BOE aJIUTUBHOEC

MPOU3BOICTBO.

11. Electron beam freeform fabrication: mpon3BoacTBO 37€KTPOHHO-TYYEBOM MIaBKOM.

12. Laminated Object Manufacturing (LOM): mpou3BOACTBO U3AEINI METOIOM JIJAMHUHHUPOBAHHS.

13. Lithography—Based Ceramic Manufacturing (LCM): mpou3BOJACTBO KEpaMHUYECKHX H3ICIHUIA
MeToa0M (hoToIUTOTrpadru.

14. Direct metal laser sintering (DMLS): mpsiMoe j1a3epHO€e CIIEKaHHE METAJLIOB.

15. Direct metal printing (DMP): mpsimast iedaTh MeTaJIAMEL.

16. AMF (Additive Manufacturing File Format).

17. Electron Beam Melting (EBM): anexTpoHHO-Ty4eBas IiaBKa.

18. High—-Temperature Laser Sintering (HTLS): BeIcoKOTEMITEpaTypHOE JTa3epHOE CIIEKAHHE.

19. Drop on Demand (DOD): noziaya o Tpe6OBaHHIO.

20. Film Transfer Imaging.

21. Fused Deposition Modeling MoieupoBaHie METOIOM HaIIABJICHHUSI HUTH.

22. Gel Dispensing 3D Printing (GDP): 3D-neuats remem.

23. Laser CUSING.

24. Laser metal deposition (LMD): ocaxeHHe METAIIOB JIA3€PHBIM JIYIOM.

25. Laser metal fusion (LMF): raBieHne METaIIOB JIa3€PHBIM JIYHIOM.

26. Laser sintering (LS): criekanue Ja3epHbIM JIyYOM.

27. Material extrusion: skcTpy3ust MaTepuana.

28. Material jetting: cTpyiiHoe HaHEeCeHUE MaTepHUaa.

29. MovingLight.

30. Multi Jet Fusion.

31. MultiJet Printing (MJP).

32. Photopolymer jetting: ctpyiiHoe HaneceHue (HOTONOIUMEPOB.

33. Photopolymerisation: ¢orononumepusanusi.

34. Photo-solidification.

35. Plaster-based 3D printing: 3D-meuaTs TUICOM.

36. Rapid manufacturing: 6sicTpoe MpOU3BOACTBO.

37. Reverse engineering: obpaTtrHas pa3paboTka.

38. Selective Deposition Lamination: mamMmuHIpOBaHKE METOOM BEIOOPOYHOTO OCAKIECHHUS.

39. Selective laser melting (SLM): BeiOopouHast 1a3epHast IiaBKa.

40. Selective laser sintering (SLS): BeibopouHOe Ta3epHOE CIICKaHHE.

41. Selective heat sintering (SHS): BEIOOpOYHOE TETLTOBOE CIIEKAHME.

42. Sheet lamination (SL): nmuctroBoe JaMUHUPOBAHHE.

43. SLM (Selective Laser Melting) — cenexTuBHOE (BBIOOPOYHOE) JTa3€PHOE TUIABICHUE.

44. Solid ground curing.

45. Solid Ground Curing (Solid Base Curing): macounas ctepeonurorpagus.

46. Stereolithography (SLA): (1a3epnas) crepeonurtorpadusi.

47. Texnonorusi ynywmenus paspematomieid crnocoOHoctn (Pixel Resolution Enhancement
Technology).

ROoo~NoOa~®ONE
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48.

49.
50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.

67.
68.

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.
93.

94,
95.

AJITNTUBHOE TPOM3BOJACTBO MeTomoM aTomHoi audpdysun (Atomic Diffusion Additive
Manufacturing).

Y®-otBepxkaenns — npouecc All

ANIUTHBHBIN TTPOIIECC TTOCIIOWHOTO CO3AaHUs MO/ICIH.

l'azomopomkoBas HammaBka ¢ TPSMBIM TOABOAOM dSHepruum u marepmana (Direct Energy
Deposition, DED).

Jlamunuposanue — mpouecc All

[IpoTtoTunupoBanue. DTaIbl U IPUMEHEHHE.

Pa3HOBHIHOCTH POTOTHITOB.

CnnaBnenus matepuanon — nporecc All

Oxcrpysus — npouece All

DnexrponHo-mydesas miaBka (Electron Beam Melting, EBM).

OnextponHonyyeBoe cruainenue (Electron Beam Melting, EBM).

TexHOIOrMU UCTIONB3YIOIINE B KAUECTBE MaTepralia MEeTaLTAYECKUE TOPOIIKH.
MeTanonopomKoBEle TEXHOJOTHH, KaK CeleKTHBHOe a3epHoe cruiaBienne (Laser Beam
Melting, LBM).

Merton neuaru Film Transfer Imaging.

OCHOBHbIE HANIPABJICHUS PA3BUTHUS aJIZIATUBHBIX CPEJCTB CO3/IAHUST HOBBIX MPOJTYKTOB.
OCHOBHbIE TEXHOJIOTHH a/IZTATUBHOTO TIPOU3BOJICTRA.

OCHOBHBIE 3TaIlbl PA3BUTHUS A TUTUBHOTO POU3BO/ICTBA.

CrpyiiHoe HamblieHue — rmporecc Al

CeNneKTUBHOE JIa3€pHOE IUIABJICHHE METAUIMYECKOro mnopomka no maremarudeckum CAD-
MoOZeJSIM Tpu momoiu urTepoueBoro nazepa — SLM/DMP (Selective Laser Melting / Direct
Metal Printing).

[MpeumyriiecTBa U HEJOCTATKY TEXHOJIOTHI UPPOBOTO MPOU3BOJICTBA.

MHOrosTanHplii  Mpolece ¢ KCIOJIb30BAHUEM  yIbTpadUOIeTOBOro Jaszepa u  (pesepHOi
o0pabotku kaxoro ciost SGC (Solid Ground Curing).

TexHOoI0ruH, UCTIONB3YIOIIIE B KAYECTBE MaTeprasa BOCK.

TeXHONIOruH, UCTIONB3YIOIINE B KAYECTBE MaTepralia TUIICOBBIN MOPOIIOK.

TexHOIOruM, MCHONB3YOIINE B KAYECTBE MaTepHaa KUIKUe (HOTOMOTUMEPHI.

TexHOIO0TrHH, UCTIONB3YIOIME B KAYECTBE MaTeprasa MOJIUCTUPOIL.

TeXHONIOruH, UCTIONB3YIOIIME B KAYECTBE MaTepralia pa3HOro pojia MOJTHaMU/IbI.

Hacronbabie 3D-nipuHTEpHI.

[IpuHTEepHI, UCTIONB3YIOIINE HAHECCHUE CBsi3aHHBIX MeTayuoB (Bound Metal Deposition).
[TpuHTEpBI, KCHIONB3YIONIKE MPSIMOU 1T01BO SHeprin 1 Matepuaia (Directed energy deposition).
[TpuHTEpHI, HCIOJIB3YIOIINE CTPYIHHOE HaHeceHHe cBasyromero (Binder jetting).

ITpuHTEPHI, HCIOIB3YIONIHE TEXHOIOTHIO (oTomoauMeproi 3D-meuatn (Daylight Polymer
Printing).

[IpuHTEpHI, KCITOMBL3YIOIIME TEXHOIOTHIO IH(POoBOi 00padoTku cBeta (Digital light processing).
ITpuHTEepHI, KCTIONB3YIOIINE BETHYIO ainTHBHYIO e4aTh (Color Jet Printing).

3D npuHTEpH! HCmoIB3yoe TexHomoruo Laminated object manufacturing (LOM).

3D npuHTEpHI HCcTIONB3YIOMKe TexHoorho PolyJet.

3D npuHTepHI HCmob3yolIHe TexHonoruo Big Data.

3D npunTeps! ucmoas3yrone TexHonoruto CJP (Color Jet printing).

3D npunTeps! ncnonb3ytomue texHonoruto FDM (Fused deposition modeling).

3D npunTeps! ucnosb3yromre TexHonoruto MJIM (MultiJet Modeling).

3D npunTeps! ucnonb3yromue texHomoruo SLA (Laser Stereo lithography).

3D npuHTEpH! UCTONb3YoIIKe TexHoaoruo SLA-DLP.

3D npunTeps! Hcnob3yromire TexHonoruto SLS (Selective Laser Sintering)..

3D npuHTepH! UCHONB3YOIINe TexXHOoIoru UV-001yueHue.

3D mpuHTEpBI UCHONB3YIONIME TEXHOJOTHIO MYTEM CKICHBAHUS CIICIUAIBLHOTO TOPOIIKa Ha
ocnoge turica CJP (Color Jet Printing).

[MpunTepsl, ucnons3yromme TexHonoruro Vat photo—polymerization (poronmommmepusamms B
BaHHE).

VYerpoiictBo 3D ckaHepa, ocHOBHBIE 3JieMeHTHI. [Tapamerpsl 3D ckaHUpOBaHUSL.

YerpolictBo u a5eMenTsl 3D npuntepa.

Y CTpoHCTBO U 3JIEMEHTHI Jla3epHOro pe3aka. [TapameTpbl 1 HACTPONKH NpHU JIA3EPHON pe3Ke.

21


https://blog.iqb.ru/slm-technology

96. 3D npuHTEpHI HCIOJIB3YIONIHe TexHonoruo 3D-nevyaru Plastic Jet Printing.

97. STL-daiin.

98. G-kon.

99. MHorocTpyliHO€ MOAEIHPOBAaHME C IMOMOIIBI0 QoTonoauMepa win Bocka MIJP (Multi Jet
Printing).

100. IIporpammuoe obecnieduenue s 3D MogennpoBaHus.

101. TIporpammuoe obecnieuenue s 3D-meuaru - MeshLab.

102. TIporpammuoe obecnedenne s 3D-megatu - Meshmixer.

103. TIporpammuoe obecredenne mis 3D-meuaru - Simplify3D.

104. TIporpammHoe obecnieuenue s 3D-neyaru — cnaiicep Slic3r.

105. IIporpammsr ajist 00pabOTKH MOJieNeH (cnalicuHra).

106. Cmnaiicep Cura

107. 3ds Max.

108. TpexmepHasi BU3yanu3aIusi.

109. Blender.

110. ®opwmar daiinos DXF.

111. Bupsl mokasarenei KauyecTna.

112. VismepeHue u olleHKa IMoKa3aTeliell KauecTsa.

113. KauecTBO MaTepualbHO-TEXHUYECKOTO CHAOKEHHUSI.

114. KagecTBO mpu pa3paboTKe IPOaYKIHH.

115. Marepuans! g 3D niedat, OCHOBHBIE CBOMCTBA M OTJIHYHSL.

116. MexmayHapoaHas opranm3amus no crangaprusamnuu MCO.

117. MexnayHapoaHas dJeKTpoTexHuueckas komuccus MOK.

118. Metponornyeckoe o0ecrieueHre KauecTBa MPOIYKIIHH.

119. Hacrpoiiku 3D nedaTd ¥ mapaMeTpsl MOACIH.

120. HaruoHasbHbIE CTAaHAAPTHI, COJICPIKAHUE, CTATYC.

121. HomeHkiaTypa rokasaresiel KauyecTBa MpOyKIIHH.

122. ObecrieyeHre Ka4yecTBa MOCIIE TPOU3BOJICTBA ITPOTYKITHH.

123. OGecrieuenue kayecTBa MNP MPOU3BOACTBE MPOTYKIIUH.

124. OcHOBHBIEC KaTETOPHUH U MOHSATHSI YIIPABICHHS KAYECTBOM.

125. Tletns kauecTna.

126. MeTozpl n3MepeHHs SKCILTyaTAIIHOHHBIX CBOWCTB MaTEPUAIIOB JUIS aJIATUBHBIX TEXHOJIOTHUH H
HaleYaTaHHBIX U3JICITHA.

127. CrpykTypa, CBOWCTBA W CIIOCOOBI M3MEHEHHS CBOWCTBA W3JICIUI MOJYYCHHBIX C MOMOIIBIO
aJITATUBHBIX TEXHOJIOTH.

128. Amamu3 u cucremarusanus aedexTo 3d-meyary.

129. Amphyon - MoaybHOE IPOrpaMMHOE PELICHHE.

130. Ananm3 mporiecca MOCIOWHOTO BhIPAIIUBAHUS.

131. OreHka BEpOSITHOCTH U YPOBHS KOPOOJICHUS TIPH TICUATH.

132. OrmeHka KauecTBa MOBEPXHOCTH.

133. Knaccudukanus geeKToB N0 UCTOUHUKY BOSHUKHOBEHUSI.

134. ABToMaTH3amus IOMCKA PEIICHUS IO YCTpaHEeHHWIO Ne(deKTOB JneTaned, (OpMUPYEMBIX C
MCcnoap30BaHNeM 3D-mevary.

135. CuTyalluOHHOE YIMpaBJICHHWE - KaK BO3MOXKHOE MEHIO TOMCKOBBIX IMPEINUCAHUN MapaMeTpOB
neyatu 3D mpunTepa.

136. HaxoxaeHusi pelieHuss NpoOJieMbl Ha OCHOBE BHUPTYaJIbHOTO CTPOKOBOTO IIPOCTPAHCTBA
TEXHOJIOTHYECKUX JaHHBIX.

137. CIM-monens. O0o0meHHass HHGOPMAIIMOHHAS MOECITb.

138. IlmaHnpoBaHUE Ka4eCTBa.

139. CopepskaHue pabOT 10 YIPABICHUIO KAYECTBOM IIPOIYKIIHH.

140. CpeacrBa YUCICHHOTO MOJCITUPOBAHUSI.

141. Cranpgaptsl cepuu LCO 9000:2000.

142. TeXHUYECKHE PETIaMEHTBI, BUIBI.

143. YnpasieHue KU3HSHHBIM HUKIOM u3aenus (PLM).

144, DBonrouus MBIIIICHUS B 00J1aCTH YIPaBIEHHUs KAYECTBOM.
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[Tpu cnave 3aueTa CTYACHT MOJIydaeT TPU BOIPOCA U3 TIEPEUHs], IPUBEACHHOTO BBIIIIE.

Bpemst moIr0TOBKY CTyIeHTa K yCTHOMY OTBETY Ha BOMPOCHl — 110 30 MUH.

5. MeToanuyeckne MaTepuabl JJIsl ONpeaeieHUs] MPOIeIypP OLEHHBAHUS 3HAHMIA,
YMeHHIl 1 HABBIKOB, XapAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHIIH.

[IpomexyTouHass arTecTalus 1O TUCHUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusmu CTO CIIGI' TU(TY) 016-2015 KC YK/IB. Ilopsmok opranu3anuu ¥ IpOBEICHUS
3a4E€TOB M SK3aMEHOB.

[Ikana onleHUBaHKsI HA 3a4eTe IBYXOAJUTbHAS («3a4eTy», «HE3a4eTy).
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