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YTBepiKkieHa Ha 3aceiannu yuénoro cosera ®I'BOY BO «BI'CITY»
«37» _ @5 20139 r., npotokon Ne 70

OTMETKH 0 BHECEHHH M3MEHEHU B POrpammy:

JIuct usmenenuit No

(noamnuce) (pyxoBoautens OITOIT) (nara)
Jluct usmenenuit Ne

(moarwck) (pyxoBouutesns OITOIT) (nara)
JInct n3menenunit No

(moxruce) (pyxoBoautess OITOIT) (mara)

Paszpaborunkmu:
Tarpsinny Enena BanenTtuHOBHa, crapiumii npernonasareis kageapbl HHOOPMAaTHKHA W METOIHKH
npenonasanust uHGopmatuku ®I'BOY BO «BI'CITY ».

[Iporpamma jucimmHEL «3D-MoIeHpOBaHKe U I€YaTh) COOTBETCTBYET Tpebosanusm OI'OC
BO no nanpasiennio nogrorosku 09.03.03 «IIpuxiagaas uH(GOpMAaTHKay (YTBEPXKIEH IIPHKA30M
Munncrepersa o6pasosanus u Hayku Poccuiickoit @enepanuu ot 19 cenrsbps 2017 r. Ne 922) n
GasoBomy yuebHOMY IUTaHy Mo HanpasiaeHH:o noarotoskyu 09.03.03 «IIpukiagHas nHGOPMATHKAY
(mpodme «Ilpuknansas nHGOpPMaTHKaY), yTBEpXKAEHHOMY YuéHbmM coBetom ®I'BOY BO
«BI'CITY» (ot 31 mast 2019 r., mpoToxon Ne 10).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

CdopmupoBaTh KOMIETEHIMIO OakanaBpa NPHUKIATHON MH(POPMAaTHKU B 00JacTH OCHOB
noctpoenus 3D-mozneneit aig 3D-nieyaTy U NMPaKTUKU MCIOJIB30BAaHUS TEXHOJIOTUU TPEXMEPHOMN
neyatd FDM i pereHust mpopeCCHOHAIBHBIX 3a7a4.

2. Mecto nucuuiuiaiabl B ctpykrype OINOIT

HI/ICHI/IHHI/IHa ((3D-MOI[CJ'II/IpOBaHI/Ie " 11€4aTh)»» OTHOCHUTCA K BapHaTHBHOﬁ yacTH OJI0Ka
JUCLMIIINH U ABJISACTCA ,Z[HCL[I/IHJIHHOﬁ 1o BBI60py.

JJiss OCBOCHUS JUCIUILTUHBI «3D-MoIerpoBaHue U Me4aTh» 00ydaronuecs UCIIOIb3yIOT
3HAHUS, YMEHHUS, CIIOCOOBI IeATEIbHOCTH U YCTAaHOBKH, C(hOPMHUPOBAHHBIE B X0 U3YUCHUS
JUCHUILINHBI «Beb-nn3aiiH u pa3paboTka UHTEPHET-TIPUIIOKEHUI», TPOXOKIAECHUSI IPAKTUKH
«YuebHast MpaKTUKay.

OcBoeHure JaHHOM NUCIMIUIMHBI SBIISIETCS HEOOXOAMMOM OCHOBOM ISl MTOCIIEAYIOIIETO
U3YYEeHUS TUCHUIUINHBI « IHCTpyMeHTaIbHbIE CPEICTBA Pa3padOTKH KOMITBIOTEPHBIX CUCTEM U
KOMIUICKCOBY, TIPOXOKICHUS TPaKTHKU «HaydHO-HMccnenoBarenbpckas padboray.

3. Ilmanupyemble pe3y/bTaThbl 00y4eHUs

B PE3YIbTATC OCBOCHUA NUCHUIIIIMHBI BBIITYCKHHUK OOJIKCH O6HaIlaTI) CJICAYyIOIUMHU
KOMIICTCHIIUAMMU

— CHOCO6HOCTB p83p36aTBIBaTB " aJalITUPOBATh NPHUKIIAAHOC IIPOTPAMMHOC O6CCH€‘ICHI/IC
(TIKP-2).

B pe3yJbTaTe H3YYCHUHA TUCIHUIIJINHBI Oﬁy‘lﬁlﬂmﬂﬁCﬂ HOJIZKECH:

3HAMmMb

— OCHOBHBIC ITOHATHA 3D'MOI[€J'II/IpOBaHI/I$I;

— 3TaIlbl CO3JJaHUA TpCXMCpHOfI MOJCIHN OJIA II€YaTH,

— OCHOBHBIC MPUHIUIIBI pEAJIN3alUU TEXHOJIOTHI TpeXMCpHOﬁ rncyaTu,

ymemp
— NPOBOAUTE NEPBUYHYIO ITOATOTOBKY MOACIIHU K II€YATH,
— OpPTaHU30BBIBATh MPOIECCH OKOHYATENFHOM MOATOTOBKH K MOJIENH TIeYaTH, TIeYaTu 1
MOCTOOPaOOTKH pacrieuyaTaHHbIX JIeTajeH;

énademsp

— HaBBIKaMH paboOTHI B cpenax coznanus 3D-momeneii;
— OTIBITOM JKCILTyaTaruu u 0a3oBoro oocyxuBanuss FDM-nipunTepa.

4. O0BbEM ANMCUMIIUHBI U BU/ABI y4e0HOI padoThI

. Bcero CemecTpsl
Bun yueGHOM paboTh YACOB 5
AyauTopHbIe 3aHATHS (BCEro) 44 44
B ToMm unce:
Jlexumnu (JI) 18 18
[Tpaktuueckue 3ausarus (113) - -




JIaGoparopusie padotsl (JIP) 26 26
CamocrosiTejibHas padoTa 64 64
KoHuTpoJb - -
Bun npomexyTouHOM arTecTanuu 340
OO01mmas Tpya0eMKOCTh 4achl 108 108
3a4€THBIC €AMHUILIBI 3 3

5. Coepikanue TUCHUNITHHBI

5.1. Conep:xanue pa3iejioB IUCUUNINHBI

/o

HanmenoBanmne pasaciia
JUCIHMITIIMHBI

Coneprxanue pasjesna TUCIUIUTAHBI

OCHOBBI TPEXMEPHOTO
MozenupoBanus s 3D-
[e4YaTu

[ToHsATHE O TEXHOIOTUAX TPEXMEPHOIO MOJCIUPOBAHUS U
TpeXMEpHOU neyaTu. FIX MecTo B COBpEMEHHOM MUDE.
Bunst 3D-MoaenupoBaHys: OJUTOHAIIBHOE, CIIAiHOBOE
u NURBS mopnenuposanue. Cpenbl co31aHus TPEXMEPHBIX
Mozenei. CAIIP. ITakeT TpeXxMepHOTro MOAEITUPOBAHUS
Blender: unTepdeiic, pabora ¢ Memamu, moapasaeicHmue
rpaHei, co3laHle HOBBIX I'paHel, OyJIeBbl onepaluy,
mMoudukaTopsl 3epkano, Crnaxxusanue u Sudivide
Subsurf, ”HCTpYMEHTBI CKYJIBITUHIA, MATEPUAIIBI U
TEKCTYpBbI, CO3JJaHUE 0OBEKTOB 10 TOYHBIM pa3Mepam.
[TakeT TpexMepHOro NapaMeTpUIECKOro
monenupoBbiBanus FreeCad: marepderic, npUMHUTHUBEL,
BbIJIaBIIMBAaHUE, CEUEHUS, ONlepaliii MOIUpUKAIIH,
JBOMYHBIE ONIEpallii, HHCTPYMEHThI TECTUPOBAHUS U

Bocta”oBieHus. [IonsaTue o cnaiicepax. [Ipuunnel

HErOoTOBHOCTHU MOJCJIN K II€YaTHU " CII0COOBI BX

YCTpaHEHHUSI.

3D-neuars

0630p Texnomnoruit 3D-neuaru, TexHonorust FDM,
ycrporictBo FDM-npunrtepos, marepuainsl i FDM-
nevatu. Texnuka 6ezonacHoct npu FDM-neuatn.
Hacrtpoiika npuHTepa. AQre3us u cpeicTaa ee
oOecrnieyeHus. 3HAKOMCTBO co ciaiicepamu. CpeacTsa

oOecrieyeHHs revaTH Moiesel CI0XXKHOU (HOpMBI:

MOJIOKKH, TTOAIeP K. OCHOBHBIE OITUOKHU TeYaTH U UX
mukBujaius. [locrobpaboTka. OnTuMu3anys meyaT.

5.2. Kosim4ecTBO 4acoB M BHABI Y4eOHBIX 3aHATHH 110 pa3fesiaM AU CUHUIIIMHBI

HaumeHnoBanue pasaciia
JUCITUITIINHBI

Jlexu.

[Ipaxr.
3aH.

JIa0.
3aH.

CPC

Bcero

OCHOBBI TPEXMEPHOTO
MoaenupoBanus g 3D-nevaru

12

18

36

66

3D-neuars

8

28

42

6. ITepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBHOM YU4eOHOM JTUTEPATyPHI

6.1. OcHoBHas tUTEpaTypa

1. I'puboBckuii, A. A. 'eomeTpuueckoe MOACIMPOBAHUE B aITATUBHOM TTPOU3BOICTBE :
yueOHnoe mocobue / A. A. I'puboBckuit. — CII6. : Yauepcurer U'TMO, 2015. — 49 ¢. — ISBN

4




2227-8397. — TekcT : a51eKTpOoHHBIH // DnekTpoHHo-0nbamoreunas cucrema IPR BOOKS : [caiir].
— URL: http://lwww.iprbookshop.ru/66429.html (nara obparienus: 26.11.2019). — Pexum
JOCTyTa: 1711 aBTOPU3UP. MOJIb30BaTENCH.

2. Kamenes, C. B. TexHonornu aJIuTUBHOTO MPOU3BOACTBA : yaeOHoe mocodue / C. B.
Kamenes, K. C. Pomanenko. — OpeHnOypr : OpeHOyprckuii rocy1apcTBeHHbIN YHUBepeuteT, DbC
ACB, 2017. — 145 c. — ISBN 978-5-7410-1696-1. — TeKcT : 31eKTpOHHBIN // DIEKTPOHHO-
oubnmmoreunas cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/71339.html
(mara obOpamenus: 28.11.2019). — Pexxum goctyna: 1uis aBTOPU3UP. TTOJIb30BaTENEH.

6.2. lonotHUTEIBHAS JIUTEPATypPa

1. A66acos, . b. OcHoBbI TpexmepHoro MmoaenrpoBanus B 3ds Max 2018 : yueOHoe
nocobue / . b. A66acoB. — 2-e uzn. — Caparos : [IpodobpazoBanue, 2019. — 186 c. — ISBN
978-5-4488-0041-2. — TekKcT : 2MeKTpOHHBIN // DnekTpoHHO-0nbimmoreynas cucrema IPR BOOKS
: [caiit]. — URL: http://www.iprbookshop.ru/88001.html (nata obpamenus: 26.11.2019). —
Pexxum nocTyma: 1isi aBTOpU3HP. OIB30BATEICH.

2. Baneros, B. A. A1IuTUBHBIC TEXHOJIOTUU (COCTOSIHUE U MEPCIICKTUBBI) : y4eOHOE
noco6ue / B. A. Baneros. — CII6. : YuuBepcurer UTMO, 2015. — 58 ¢. — ISBN 2227-8397. —
TekcT : aneKkTpoHHbIH // DnekTpoHHO-O0ubmuoTteunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65766.html (1ara o6pamenus: 29.11.2019). — Pexxum gocryma: s
ABTOPH3UP. MOJIb30BATEIICH.

3. BupryansHoe MOAETUpOBaHHE, IPOTOTHITMPOBAHKUE U TIPOMBINUICHHBIN TU3alH :
MaTepuaibl MEXIyHApOAHON HaydyHO-TIpakTHUeckoi KoHdepenuuu / A. Balasso, A. Borisenko, S.
Gorlatch [u ap.] ; mox penakuumeit B. A. HemtunoB. — Tam60B : TamMOOBCKHI TOCYAapCTBEHHBIN
texHnyeckuit yausepcuter, 9bC ACB, 2015. — 375 ¢. — ISBN 978-5-8265-1379-8. — TekcrT :
AIEKTPOHHBIHN // DnekTpoHHO-O0ubanoreunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/63844.html (nata oOpamenus: 26.11.2019). — Pexxum goctyna: s
aBTOPU3HUP. MOJIB30BATEIICH.

7. Pecypcobl UHTEpHETA

[Mepeuens pecypcoB MHTepHETa, HEOOXOAMMBIX ISl OCBOCHHS JUCIUILTHHBI:
1. DnextponHas 6ubnuoreynas cucrema [PRbooks. URL: http://www.iprbookshop.ru/.
2. llopran 3D-neuatu u conytcrBytonux texnonoruii. URL: https://3dtoday.ru/.

8. UndopmanuoHHbIe TEXHOJOTHH M IPOrPpaMMHoOe obecrieyeHue

[lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHM, HCIOJIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILIMHE, BKII0Yas IepedyeHb MPOrpaMMHOI0 00eCTIeYeHUs U
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM (IIpU HEOOXOUMOCTH):

1. Blender.

2. Ultimaker Cura.

3. FreeCad.

4. KoMIiekT oprcCHOTro mporpaMMHOro ooecredeHusl.

9. MarepuabHO-TeXHUYeCKas 0a3a

Jliig mpoBeieHUs! yueOHBIX 3aHITUH MO TucHUILIMHE «3D-MoaenupoBaHue U ev4aTby»
HE00X0IMMO ClIeyIolee MaTeprallbHO-TEXHUYECKOe 0OecrieueHHe:

1. YueOHbIi KOMIBIOTEPHBIN KJIacC IJIs TPOBEACHUS JTA00OPATOPHBIX 3aHATHH.

2. Aynutopus Ui IPOBEJICHHs] CAMOCTOATENBbHOM pabOThI CTYIEHTOB C JOCTYIIOM K CETH



Nurtepner.
3. 3D-npunTeEp.

10. MeToauueckue YKa3aHus Jsd oﬁyqammnxcsl 0 OCBOCHHIO JUCHMILIIMHBI

Jucnummuaa «3D-MoaenupoBaHne U TiedaTh)» OTHOCUTCS K BAPHATUBHOW 4acTH OJI0Ka
JUCIUILINH U SIBJISIETCS JUCHUILTUHON 1Mo BBIOOPY. [IporpaMMoil TucHUIUIMHBI TPeyCMOTPEHO
YTEeHHUE JICKIUI 1 TPOBeJIeHHE 1a00paTopHbIX padboT. [IpomexyTouHas arTecTanus IpOBOJUTCS B
dbopMe aTTecTanuu ¢ OLEHKOM.

JIeKIIMOHHBIE 3aHATHUS HAINlpaBJIeHbl Ha (HOPMUPOBAHHE TTTyOOKHX, CHCTEMAaTU3UPOBAHHBIX
3HaHWH MO pa3jenam IUCUUILUIMHBL. B Xo/1e 1eKuuii npenoaaBaTeslb pacKpbIBa€T OCHOBHBIE,
HauOoJee CI0XKHBIE NOHITHSI TUCUUIUIMHBI, 8 TAKXKE CBSI3aHHBIE C HUIMH TEOPETUUYECKUE U
MPAKTHYECKHE MPOOIIeMBbI, TaET PEKOMEHAAINH 10 MPAKTUYECKOMY OCBOEHUIO N3Y4aeMOIo
MaTepuaia. B 1ensx kauecTBEHHOro OCBOEHHMs JIEKLIMOHHOI'O MaTeprasa 00yJyaroumMes
PEKOMEHIyEeTCsl COCTABIISITh KOHCIIEKTHI JICKUUIA, UCIIOJIB30BAaTh 3TH KOHCIEKTHI IIPU IMMOJATOTOBKE K
IPAKTUYECKUM 3aHATHUSIM, IPOMEKYTOUYHON U UTOTOBOM aTTeCTalUH.

JlaboparopHas paboTa mpeacTaBisieT co60i 0coObIi BU MHIUBUIYATbHBIX MPAKTUYECKUX
3aHATHI 00YYarOIIKXCs, B X0J1€ KOTOPBIX UCIIOJIb3YIOTCS TEOPETUUECKHE 3HAHUSI Ha ITPAKTHKE,
MPUMEHSIOTCS CIIelMaIbHbIe TEXHUYECKHE CPEICTBA, PA3IMYHBIE HHCTPYMEHTHI U 000pYyI0BaHUE.
Taxue paOOTHI IPU3BaHBI YIITyOUTH MPO(hecCHOHATBLHBIC 3HAHHS 00y4JaIOIMXCsl, CHOPMHUPOBATH
YMEHHS ¥ HaBBIKU IPAKTHUECKON pabOThl B COOTBETCTBYIOLIEH OTpaciau HayK. B mporecce
n1abopaTopHOil paboThl 00YYAIOLINIICS N3yYaeT MPAKTHUYECKYIO PEATH3AIHMIO TEX WA MHBIX
MIPOLIECCOB, CONIOCTABIISIET MOJYUYECHHBIE PE3YJIBTATHI C MOJOKEHUSMU TEOPUU, OCYILIECTBIISET
MHTEPIIPETALNIO PE3yJIbTaTOB paOdOThI, OLIEHUBAET BOZMOKHOCTh IIPUMEHEHUS TOJIYyUEHHBIX 3HAHUM
Ha IIPaKTHUKe.

[Ipu noaroToBke K J1abopaTOpHBIM padOTaM ciIelyeT BHUMATEIbHO 03HAKOMUTHCS C
TEOPETUYECKUM MaTepHalioM IO n3ydyaeMbIM TeMaM. HeoOXoAMMbIM yCIIOBHEM J0MYCKa K
1ab0paTOpHBIM paboTaM, MPEANoaraloluM UCIOIb30BaHUEM CIIELIUAILHOIO 000pyAOBaHUS U
MaTepHaJIoB, IBJISIETCS OCBOCHUE MPaBUII O€301aCHOT0 MOBEACHUS IPU MPOBEICHUN
COOTBETCTBYIOIIUX paboT. B xone camoil paboThl HEOOXOIMMO CTPOTO MPHUAEPKUBATHCS IJIaHa
paboThI, MPEUIOKEHHOT0 MpenojaBareieM, GUKCUPOBATh IPOMEKYTOUHBIE PE3yIbTaThl PaOOTHI
JUIs1 OTYeTa 0 JTabopaTOpHOU pabdoTe.

KoHTpomsb 3a kauecTBOM 00Y4YEHHUs U XOJIOM OCBOCHMSI JUCLUIUIMHBI OCYIECTBIIACTCS Ha
OCHOBE PEUTHHIOBON CUCTEMBI TEKYIIIETO KOHTPOJISL yCIIEBAEMOCTH U IPOMEXYTOUYHOM aTTecTaluu
cTyAeHTOoB. PeliTuHrosas cucrema npenmnosnaraetr 100-0anabHyI0 OLIEHKY YCIIEBAEMOCTH CTYy/I€HTa
1o y4eOHOM TUCIUIUIMHE B TeueHUe ceMecTpa, 60 u3 KOTOPhIX OTBOJUTCS HA TEKYIIUH KOHTPOJIb, a
40 — Ha MPOMEKYTOUHYIO aTTECTALMIO 0 AuciumInHe. KpurepuanbHas 6a3a peiTHHTOBOM
OLICHKH, TUIIOBbIE KOHTPOJIbHBIE 331aHUS, a TAK)KE METOIMYECKUE MATEPHAIIbI 110 UX TPUMEHEHUIO
OMNHKCaHbI B POHE OLIEHOYHBIX CPEJCTB M0 TUCIHILIMHE, SBISIOLEMCS IPUIOKEHUEM K TaHHOU
porpamme.

11. YueOHO-MeTOAMYECKOE O0ecTieueHne CAMOCTOSITeIbHOIH PadoThI

CamocrosTenbHas padoTa 00yJarONIIXCS SIBISIETCS HEOTHEMIIEMON YaCThIO TpoIiecca
oOyuenus B By3e. [IpaBuibHast opraHu3anusi CaMOCTOSTEILHON pabOThI MO3BOJIAET O0YUAIOIUMCS
pa3BUBATh YMEHUS U HaBBIKM B YCBOSHUH U CHCTEMATH3AINN TIPHOOPETAaeMbIX 3HAHHH,
o0ecreunBaeT BHICOKUI YPOBEHb YCIIEBAEMOCTH B IEPHO 00yUeHHsI, CHOCOOCTBYET
(OpMHUPOBAHNIO HABBIKOB COBEPIICHCTBOBAHHS MPOGECCHOHATFHOTO MacTEPCTBA.

CamocrosTenbHas paboTa 00y4aroUIXcsl BO BHEAYIUTOPHOE BpeMs BKIIIOYAET B ce0sl
MOJTOTOBKY K ayJMTOPHBIM 3aHATHSIM, a TAK)KE M3YYCHUE OTACIBHBIX TEM, PACIIAPSIONINX U
YIITyOJISIOUINX MPEACTaBICHUS 00YYaIOMXCs 110 pa3esiaM u3ydaeMoi JUcUUIUMHEL. Takas
paboTa MOXKET MPEIoIaraT MPopadboTKy TEOPETHIECKOTO MaTepraia, paboTy ¢ Hay4YHOMH



JUTEPaTypO, BHIIOJTHEHHE MPAKTUYECKUX 33aJaHUil, TOATOTOBKY KO BCEM BHAaM KOHTPOJIbHBIX
UCIIBITAHUH, BBIITOJIHEHUE TBOPUYECKHUX PaOOT.

Y4eOHo-MeTonn4YecKoe obecreyeHue sl CaMOCTOATEIbHOM paboThl 00y4JaroIuxcs 1o
JTUCITUTIMHE TIPEJICTaBICHO B paboYeil mporpaMMe 1 BKIIOUYAET B ceOsi:

— PEKOMEHAYEMYI0 OCHOBHYIO U JIOTIOJTHUTEIBHYIO JTUTEPATypy;

— MH(POPMAITMOHHO-CIIPABOYHBIC U 00pa3oBaTeNbHbIe pecypchl HTepHeTa;

— OLIGHOYHbBIE CPE/ICTBA JJI IIPOBEICHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM
aTTECTAllMU MO IUCLUILIMHE.

KonkpeTrHble peKOMeHJaIi| 110 TIaHUPOBAHUIO U IPOBEACHHUIO CAaMOCTOSITENIbHOM paboThI
o AucuUIUInHE «3D-MoIeIMpoBaHKe U MeYaThy» MPEICTABICHBI B METOIMUECKUX YKA3aHUAX JJIs
00ydaroIuxcs, a Tak’kKe B METOAMYECKUX MaTepuaiax (JOHI0B OLIEHOUYHBIX CPEJCTB.

12. ®oH OLIEHOYHBIX CPEICTB

CDOH,I[ OLOCHOYHBIX CPEACTB, BKHIO‘IaIOHlI/II;’I MEpCUCHb KOMHCTCHL{I/Iﬁ C YKa3aHUCM DOTAIlOB UX
q)OpMI/II)OBaHI/Iﬂ, OIIMCaHHE MOKa3aTeleh u KPHUTCPUCB OLICHUBAHUA KOMHGTGHLII/Iﬁ Ha pas3sjiIn4HbIX
JTallax ux (bOpMI/IpOBaHI/ISI, OIMHMCAHUC MIKaJl OLCHHUBAHNWA, TUIIOBBIC KOHTPOJIBHBIC 3aJIaHUA U
MCTOANYCCKUEC MAaTCPHUAJIBI ABJIACTCS NPUIIOKCHHUEM K ITPpOTrpaMMeE yqe6H0171 JUCLHUITIIINHBI.



