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OGcyxnena Ha 3acenaniy Kadeapbl HHPOPMATHKH K METOAUKH MPENoaBaHus HHYOPMATHKA
« 24 » despans 2021 r., mpotokon Ne 7

3aBeayromumi Ka(benpom/ [Tonomapesa 10.C. « 24 » despans 2021 r.
(MOJATICE) (3aB. kadenpoi) (naTa)

PacemoTpena u o100peHa Ha 3acelaHui yu€HOTro coBeTta (aKkyibTeTa MaTeMaTUKH, HHYOPMATUKH U
¢busnku « 18 » mapra 2021 r. , nmpotokon Ne 6

[Ipencenarens yuénoro coeta CmpikoBekas T.K. « 18 » mapra 2021 r.
(nata)

VreepxkaeHa Ha 3acenanun yuénoro copera ®I'5OY BO «BI'CITY»
« 29 » mapra 2021 r. , mporokon Ne 6

OTMeTKH 0 BHECEHUH U3MEHEHUI B nporpammy:

Jluct namenennit Ne

(noanuce) (pykoBozaurens OITOIT) (nara)
JIuct u3meneHuit No

(noanuce) (pyxoBoautens OITOIT) (nara)
JIuct u3meneHuit No

(nmoanuce) (pyxoBomutens OITOIT) (mara)

Paspaborunkm:
Tatbssuuu Enena BaneHTrHOBHA, cTapuinii npernojaBarenb kageapbl HHOOPMATHKH H METOAMKH
npenoaasanus uHGopmatuku I'BOY BO «BI'CITY».

[Iporpamma aucuuIuHbl «3D-MoIeMpoBaHue U revarhb» cooTBeTcTByeT TpeboBanusm PI'OC
BO no nanpasienuto noarotosku 09.03.03 «IIpuknaanas undopmaTkay (yTBEPXKIEH TPUKA3OM
MunucreperBa obpasosanus 1 Haykn Poceuniickoit @enepanun ot 19 centsabps 2017 r. Ne 922) u
6azoBomMy yueOHOMY IUtaHy 1o HarpasieHno nojaroroku 09.03.03 «IIpuknaanas nadopmaTrkay
(mpodms «IIpukiannas undopmaruka»), yreepxaéaHomy Yuéneim coBetom @I'BOY BO
«BI'CITY» (ot 29 mapra 2021 r., mpotokos Ne 6).



1. Ilean ocBOEHHN TUCHUILIHHBI

CdhopmupoBaTh KOMIETEHIIMIO OakajaBpa MPHUKIAIHON HHPOPMATHKU B 00JIACTH OCHOB
noctpoenus 3D-moneneit misgt 3D-meyaTd M MPAKTUKU UCIOJIB30BAHUSI TEXHOJIOTUH TPEXMEPHOMU
neuat FDM nist pemenus npoeccuoHanbHbIX 3a/1a4.

2. Mecto qucuuminnel B ctpykrype OITOII

Jucnunnuna «3D-MoaenupoBaHue U neyaThy» OTHOCUTCS K BAPUATUBHON YacTH OJI0Ka
JTUCIUILINH U SIBJISIETCSA JUCLUILTUHON MO BBIOOPY.

Jlnis ocBoeHus AucHUIUInHBL «3D-MoenupoBanue U nevaThy 00ydyaroImuecs: UCIOoIb3yI0T
3HAHUS, YMEHUS, CIIOCOOBI IEATEILHOCTH M YCTAaHOBKH, COPMHUPOBAHHBIC B XO1€ U3YUCHHS
JUCUUIUTMHBL «Be0-n1u3aiiH 1 pa3paboTka HHTEPHET-TIPUIIOKEHUIT, TPOXOKIAECHUS TPAKTUKU
«YueOHas IPaKTUKAY.

OcBoeHne JaHHOHM TUCHMIUIMHBEI ABJISIETCA HEOOX0MMOW OCHOBOM /IJIs TOCIIEAYIOIIErO
U3YYEHHUS JUCHUILIMHBI «IHCTpyMEHTaIbHbIE CPECTBA pa3pad0TKU KOMIIBIOTEPHBIX CUCTEM U
KOMILJIEKCOBY, TPOX0XKAeHUS NpakTHKN «HayduHo-uccnenoBarenbekas paboTay.

3. Ilmanupyemble pe3ybTaThbl 00y4eHUsI

B PE3YyJIbTaTC OCBOCHU AUCHUIIIIMHBI BBIITYCKHUK TOJIKCH O6J'IaI[aTb CJICAYHOIIUMHA
KOMIICTCHI UMM :

— c10cOOHOCTH pa3padaThIBaTh U aJalTUPOBATh MPUKJIAJAHOE IPOrpaMMHOE 00ecrieueHne
(IIKP-2).

B pe3yabTare uzyueHus IMCUMIIMHBI 00yYAIOLIUIICHA JOJI/KEH:

3Hamb

— OCHOBHBIE TTOHATUA 3D-MonenupoBaHus;

— 3Tarbl CO3/IaHUs TPEXMEPHOU MOJEIHU ISl I€YaTH;

— OCHOBHBIE TTPUHITUIIBI peaTU3alMK TEXHOJIOTHI TPEXMEPHOM MeuaTu;

ymembo
— IPOBOJUTH NEPBUYHYIO OJATOTOBKY MOJIENH K NE€YaTH;
— OpPraHU30BbBIBATH MPOIECCHl OKOHYATEIIHLHON MOATOTOBKH K MOJIETH TIEYaTH, ITeYaTH U
nocToOpabOTKH pacreyaTaHHBIX JIeTaleH;

e1a0emsp

— HaBbIKaMM paboTHI B cpenax coznanus 3D-monenei;
— OIBITOM JKCIUTyaTauu u 6azoBoro oocnyxkuBanus FDM-nipuntepa.

4. O0bémM UCHMILVINHBI U BUbI y4eOHOH padoThl

. Bcero CemecTpsbl
Bunx yuebnoit paboThl 4ACOB 6
AyIMTOpHBIE 3aHATHS (BCEro) 44 44
B Tom uncre:
Jlexrum (JI) 18 18
ITpaktnueckue 3anstus (I13) — _




JlabopaTtopHsbie padoTsl (JIP) 26 26
CamocTosiTe1bHAs1 padoTa 64 64
KonTposnb — —
Bu npomexyTouHOM aTTecTanuu 340
OO6mast Tpy10€MKOCTh 4achl 108 108
3a4ETHBIC €UHUIIBI 3 3

5. Conep:xkaHue TUCHUTLIMHBI
5.1. Conep:xanue pa3ie0B IMCUUILIUHBI

Ne HaumenoBanue paznena
n/n JUCHHUTIIUHBI

Coneprkanue pasjiena TUCIUILUIUHbBI

1 | OcHOBBI TpEXMEPHOTO
MojenupoBanus g 3D-
e4yaT

yCTpaHEHHUSI.

[ToHsITHE O TEXHOJIOTUAX TPEXMEPHOTO MOAEIUPOBAHUS U
TpeXMepHOU neyaT. FIX MecTo B COBpEMEHHOM MUDE.
Bunel 3D-mMoaenupoBanys: IOJIMTOHAIBHOE, CIUIAHHOBOE
u NURBS moaenupoanue. Cpenibl CO34aHUS TPEXMEPHBIX
mozneneil. CAIIP. [TakeT TpexmMepHOro MOAEIUPOBAHUS
Blender: untepdetic, paboTa ¢ Memamu, moApa3aciicHue
rpaHel, co3JaHue HOBbIX I'paHeil, OyJeBbl ONEpalny,
monupuxatopsl 3epkano, Crinaxxusanue u Sudivide
Subsurf, ”HCTpYMEHTHI CKYJIBIITHHTA, MATEPUAIIBI U
TEKCTYpBbI, CO37]aHie 0OBEKTOB MO TOYHBIM pa3Mepam.
[TakeT TpexMepHOro napaMeTpuyecKoro
monenupoBeiBanus FreeCad: untepdeiic, npuMUTHUBEI,
BBIJIABIMBAHUE, CEUCHUS, OTIepAIITA MOTU(DUKAIIH,
JIBOMYHBIE ONlEepalii, THCTPYMEHThI TECTUPOBAHUS U
BocTaHoBJIeHUs. [lonsaTue o cnaicepax. [Ipuunnel
HErOTOBHOCTHU MOJIENH K IeYaTH U CIIOCOOBI UX

2 3D-neuars

00630p Texnonoruit 3D-neuatu, TexHoaorus FDM,

ycrporictBo FDM-npunTtepos, marepuansl s FDM-
neuyaTH. TexHuka 0ezonacHoctu npu FDM-neuaTu.
Hacrpoiika npunTepa. Anresus u CpeicTna ee
oOecnieyeHns. 3HaAKOMCTBO co ciaiicepamu. CpeacTaa
oOecrnieyeHus reyaTu Mojiesieil ClokHOM popMBI:
MOJUI0KKH, TOJ1epKKU. OCHOBHBIE OIIMOKY MeYaT U UX
mukBuanus. [locroOpaboTka. OnTuMu3anys neyaT.

5.2. Koan4uecTBO 4aCOB U BUABI

yqeﬁnux 3aHATHH 1O pasaejiaM JTHCHUIIIMHBI

No HaunmenoBanue pasnena Jlek. [Tpakr. Jlab. CPC Bcero
n/m JUCHUTUTMHBI 3aH. 3aH.
1 | OcHOBBI TPEXMEPHOTO 12 - 18 36 66
MozenupoBanus Juis 3D-neuatu
2 | 3D-meyath 6 — 8 28 42

6. IlepeyeHb OCHOBHOM M 10NOJTHMTEIbHOM Y4eOHOM JTUTEPATYPBI

6.1. OcHoBHas quTEpaTypa

1. I'puboBckwmii, A. A. I'eoMeTprueckoe MOJEIUPOBAHKE B aJIUTUBHOM TIPOU3BOJICTBE :
yueOHoe ocooue / A. A. I'puborckuii. — CII6. : Yausepcurer U'TMO, 2015. — 49 c. — ISBN

4




2227-8397. — TekcT : 3neKTpoHHbIH // DnexkTpoHHo-O0nbauoreunas cucrema [IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/66429.html (nata o6pamenus: 26.11.2019). — Pexxum
J0cTymna: Jiisl aBTOPU3UP. M0JIb30BATEIEH.

2. Kamenes, C. B. TexHonoruu aaiuTHBHOTO MPOU3BOJICTBA : yueOHOe mocodue / C. B.
Kamenes, K. C. Pomanenko. — OpenOypr : OpenOyprckuii rocygapcTBeHHbIN yHuBepcutet, 9bC
ACB, 2017. — 145 c. — ISBN 978-5-7410-1696-1. — TekcT : 2JIeKTpOHHBIH // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/71339.html
(mara obpamenus: 28.11.2019). — Pexxum goctyma: jis aBTOpU3UP. MOTH30BaTEICH.

6.2. lonoTHUTEIbHAS JIUTEPaTypa

1. A66acos, 1. b. OcHoBBI TpexmepHOTo MoenupoBanus B 3ds Max 2018 : yueOHoe
nocobue / U. b. A66acoB. — 2-e uzn. — Caparos : [Ipodobpazosanue, 2019. — 186 c. — ISBN
978-5-4488-0041-2. — TekcT : 3MeKTPOHHBIH // DneKTpoHHO-0MOmoTeuHas cuctema IPR BOOKS
: [caiit]. — URL: http://www.iprbookshop.ru/88001.html (nata oopamenus: 26.11.2019). —
Pesxum pocTyna: uist aBTOpU3UP. T0Ib30BATENICH.

2. Baneros, B. A. A1uTUBHBIE TEXHOJIOTHH (COCTOSIHUE U NIEPCIEKTUBBI) : yueOHOE
nocob6ue / B. A. BaneroB. — CII6. : YuuBepcurer UTMO, 2015. — 58 ¢. — ISBN 2227-8397. —
TexcT : aneKkTpoHHBIH // DnekTpoHHO-O0nbmmoTednas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65766.html (nara o6pamenus: 29.11.2019). — Pexum noctyna: ans
ABTOPU3HUP. MOJIB30BATEIICH.

3. BupryanbHOoe MOAETHpPOBaHKE, IIPOTOTUITMPOBAHKUE U MIPOMBIIUICHHBIN JIU3alH :
MaTepHalbl MEXyHApOIHON HayqHO-TIpaKTH4ecKoi koHpepenun / A. Balasso, A. Borisenko, S.
Gorlatch [u np.] ; mox penakiueit B. A. HemtunoB. — Tam00B : TamO0BCKHIA TOCyIapCTBEHHBIN
texunueckud yausepeuter, O6C ACB, 2015. — 375 ¢. — ISBN 978-5-8265-1379-8. — TekcrT :
ANEKTPOHHBIN // DnekTpoHHOo-0ubnuoreunas cucrema [IPR BOOKS : [caiitr]. — URL:
http://www.iprbookshop.ru/63844.html (mara o6pamenus: 26.11.2019). — Pexum moctyna: s
ABTOPH3UP. MOJIb30BATEIICH.

7. Pecypcnsl UnTepHeTa

Ilepeuens pecypcoB HTepHETa, HEOOXOIUMBIX JUIl OCBOCHUS JUCLUIUINHBL
1. Dnexrponnas oubnumoreunas cucrema IPRbooks. URL: http://www.iprbookshop.ru/.
2. [Topran 3D-newatu u conmytcTBytomux texHonoruit. URL: https://3dtoday.ru/.

8. Un¢dopmanuoHHbIe TEXHOJOTHH M IPOrpaMMHOe 0O0ecredeHue

Hepequb HH(bOpMaHHOHHLIX T eXHOHOFHﬁ, HCIOJIb3YCMbIX ITPU OCYIICCTBIICHUU
06pa3OBaT€J'II>HOFO mpounecca nmo JUCHUIIIMHE, BKIIOYad IEPCUCHb IPOTrpaMMHOI0 06€CHeq€HHH 158
MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HEOOXOAUMOCTH):

1. Blender.

2. Ultimaker Cura.

3. FreeCad.

4. KommiekT 0(puCHOTO MPOrpaMMHOT0 00ECTIEYEeHHUS.

9. MarepuajbHO-TeXHU4YeCKas 0a3a

Jlnst mpoBeieHusl yueOHBIX 3aHATHI 1o qucuuiuinHe «3D-MonenupoBanme u neyaTb»
HE00XO0IUMO ClIeyIoliee MaTepHaIbHO-TEXHUYECKOE 00eCIeueHHE:

1. YueOHbIi KOMIBIOTEPHBIN KJIacC JUIs TPOBEACHHUS Ta00OPATOPHBIX 3aHATHHA.

2. Aynuropus JUisl POBEIEHUSI CAMOCTOSITENIbHOM pabOThI CTY/IEHTOB C JOCTYIIOM K CETH



NurtepHer.
3. 3D-nipuHTED.

10. MeToaguuyeckue yKazaHus JJisl 00y4alOIIMXCS 110 OCBOCHUIO THCUUIIMHBI

Hucuuruimza «3D-MonenupoBaHye U eyaTb» OTHOCUTCSA K BApUAaTUBHON 4acTH 0J1oKa
JUCLUTUIMH U SBIISICTCS JUCUUIUIMHON 10 BBIOOpPY. IIporpaMmMoii AMCHUTUIMHBL TPEAYCMOTPEHO
YTeHue JIEeKIUi U npoBeieHue J1adopaTopHbIX padoT. [IpoMexxyTouHas aTrecTanus IpoBOIUTCS B
dbopMe aTTecTaluu ¢ OIEeHKOM.

JIeKIMOHHBIE 3aHATHUS HallpaBiieHbl Ha HOPMUPOBAHHE INTyOOKHX, CHCTEMAaTU3UPOBAHHBIX
3HaHMM 10 pasjenaM JUCLUILIMHBL. B Xoae nekuuii mpenojaBaTeb pacKpbIBa€T OCHOBHBIE,
Hau0oJiee CI0XKHbIE MOHITUS AUCUUIUIMHBI, a TAK)KE CBA3aHHBIE C HUMHU TEOPETHUUYECKUE U
NpaKkTUYeCKHe IpobIeMbl, JaéT pEeKOMEHJAIMH 10 TPAKTUYECKOMY OCBOCHHIO H3Y4aeMOT0
MmarepHaia. B 1ensx kauecTBEHHOro OCBOEHUs JIEKIIMOHHOIO MaTepHaja 00yJarouMes
PEKOMEHIYETCSI COCTABJIATh KOHCIEKTHI JIEKLIUI, UCIIOIb30BaTh 3TU KOHCIIEKTHI IIPU MTOATOTOBKE K
NPAaKTUYECKUM 3aHATHIM, IPOMEXYTOUYHON M UTOTOBOM aTTeCTalUHU.

JIaGoparopHas paboTa mpeacTaBisieT co00i 0COOBIN BUI MHIUBUAYAIBHBIX MPAKTHYECKUX
3aHATUH 00yUaloIIMXCsl, B X01€ KOTOPBIX UCIIOJIb3YIOTCSI TEOPETUYECKUE 3HAHUS HA IPAKTUKE,
IPUMEHSIIOTCS CTIeMaIbHbIE TEXHUYECKUE CPEICTBA, PA3IIMYHBIE HHCTPYMEHTHI U 000pYyJOBaHUE.
Taxue paGoThl IpU3BaHbl YIITyOUTh MPO(hecCHOHAIbHBIE 3HaHUS 00ydJarouuxcs, chopMupoBaTh
YMCHHSI U HaBBIKM TTPAKTHYECKON pabOTHI B COOTBETCTBYIOIICH OTpaciu HayK. B mporecce
nabopaTopHOil paboThI 00yUarOLIMiicA U3ydaeT MPAKTUYECKYIO PEATU3ALIMI0 TeX HIIM UHBIX
IIPOLIECCOB, COMOCTABIISIET [TOJIyYE€HHBIE PE3YJIbTAThI C IOJOKEHUSIMU TEOPUH, OCYLLECTBIISIET
UHTEPIPETALUIO PE3YIbTaTOB PA0OThI, OLIEHUBAET BO3MOXKHOCTh PUMEHEHHS ITOJIyYEeHHbBIX 3HAHUH
HAa MPaKTUKE.

IIpu noaroToBke K 1a00paTopHbIM paboTaM cielyeT BHUMATEIbHO 03HAKOMUTHCS C
TEOPETUUECKUM MaTEpHaJIOM 110 U3ydyaeMbIM TeMaM. HeoOXouMBbIM yCI0BHEM JIOITYyCKa K
1abopaTOpHBIM paboTam, MpeAIoJaraloIiM UCIO0Ib30BAHUEM CIIELIMATILHOIO 000PYAOBaHUS U
MaTepuasoB, IBISETCS OCBOCHHE MPaBuil 0€301aCHOIO MOBEIECHUS MIPH NIPOBEICHUU
COOTBETCTBYIOLIUX paboT. B xone camoii paboThl HEOOXOAUMO CTPOTO MPHUIEPKUBATHCA TIaHA
paboThL, IPETIOKEHHOTO MIpenoaBaTesneM, PUKCHPOBATh TPOMEKYTOUHBIE PE3YIbTaThl PaOOTHI
JUTSL OTYeTa 1o JabopaTopHOi padoTe.

KoHnTpo:b 3a kauecTBOM 00y4ueHUs M XO/10M OCBOEHUS TUCLHUILIMHBI OCYILIECTBIISIETCS Ha
OCHOBE PEUTHHIOBON CUCTEMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOUYHOHN aTTecTalluu
cTyneHToB. PeliTunrosas cuctema npeanonaraetr 100-6amibHyI0 OIIEHKY YCIIEBA€MOCTH CTYACHTA
1o y4yeOHOM JUCHHUIUIMHE B TeUeHue cemecTpa, 60 U3 KOTOPhIX OTBOJUTCS Ha TEKYILIUH KOHTPOIb, a
40 — Ha MPOMEKYTOUHYIO aTTECTALMIO N0 AuciuIunHe. KpurepuanbHas 6a3a peMTHHIOBOM
OLICHKH, TUIIOBBIE KOHTPOJIBHBIE 331aHUS, & TAK)KE METOINYECKUE MATEPHAJIBI 110 UX TPUMEHEHHUIO
ONMCAHbI B JOH/IE OLIEHOYHBIX CPEJCTB MO AUCLUILIMHE, SABIISIOMIEMCS PUI0KEHUEM K JTaHHON
IIporpamMme.

11. YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITeIbHON PadoThl

CamocrodTenbHas paboTa 00yJaronIuXcs sBISIETCS HEOThEMIIEMON YacThIO Mpoliecca
oOyudeHus B By3e. [IpaBuipHas opraHu3anusi CaMoOCTOATEIbHON pabOThI MO3BOJISET 00YUYarOIIMMCS
pa3BUBATh YMEHUS M HaBbIKU B YCBOGHUH U CHCTEMATHU3allUU MPHOOpETaeMbIX 3HAHHH,
oOecrieunBaeT BHICOKHI YpOBEHb yCIIEBAEMOCTH B TIEpHO/1 00YUEHHUs, CIOCOOCTBYET
(bopMHPOBAaHNIO HABBIKOB COBEPLICHCTBOBaHUS MPOGECCHOHATLHOIO MacTEePCTBA.

CamocrosTenbHas paboTa 00yJarouxcs BO BHEAYAUTOPHOE BpeMsl BKIIOYAET B ceOst
MOJTOTOBKY K ayIUTOPHBIM 3aHATHUSAM, a TAKXKe N3y4YE€HHE OTIENbHBIX TEM, PACIIUPSIOMINX U
YrayOISIFOIIMX IPEICTaBIeHNs 00ydatoIuX s 1Mo pa3jiesam u3ydyaeMon JUCHUILTMHEL. Takas
paboTa MOXeT Ipernonararb IpopadoTKy TEOPETUYECKOT0 MaTepraia, paboTy ¢ Hay4HOM



JHUTEPATYPOM, BHITIOIIHEHHE MIPAKTHYECKUX 33/IaHUi, TIOATOTOBKY KO BCEM BHaM KOHTPOJIBHBIX
UCTIBITAHWH, BHITIOJTHEHHUE TBOPUYECKHX PadoT.

Y4eOHO-METOAUYECKOE 00ECTICYCHHE TSl CAMOCTOSATEIHHOU PaboThl 00yUJaIONTUXCS 110
JMCIATUTMHE TIPEJICTABICHO B paboYei mporpaMMe U BKITFOYAET B ceOs:

— PEKOMEH/IyeMYIO OCHOBHYIO U JIOTIOJIHUTEIIBHYIO JIUTEPATYPY;

— nH(OpMaIMOHHO-CIIpaBOYHbBIE B 00pa3oBaTellbHbIC pecypchl HTEepHeTa;

— OLIGHOYHBIC CPEJICTBA IS IIPOBEACHHSI TEKYIIEro KOHTPOJISI U IIPOMEKYTOYHOM
aTTECTAIMU 10 JUCIUTUINHE.

KoHKpeTHbIe peKOMEH ALY 110 IJIAHUPOBAHUIO U TIPOBEACHUIO CAMOCTOSTEIBHOM PabOThI
no aucuuiuimHe «3D-MoaenupoBaHue U eYaThy MPeICTaBICHBI B METOAMYECKUX YKA3aHUSX IS
00yYaromuxcs, a TAKKE B METOJUUECKUX MaTepuanax (JOHIOB OLICHOUHBIX CPEJICTB.

12. ®oHx OLEHOYHBIX CPECTB

@OHJ OLIEHOYHBIX CPEJCTB, BKIIFOYAIOIIWN EPEUCHb KOMIIETEHIIMM C YKa3aHUEM ATAIOB UX
(dhopMHUpOBaHHMS, ONTMCAHUE MTOKA3aTENCH M KPUTEPUEB OLICHUBAHUS KOMITCTCHIIMA HAa Pa3IMYHBIX
sTamax ux (GOPMHUPOBAHWSI, OTIMCAHHUE IITKAT OI[CHUBAHWS, TUTIOBBIC KOHTPOJIbHBIC 33 TaHUS U
METOJUYECKIE MaTepPHAIIbI SIBISETCS MPUIOKEHUEM K ITporpaMMe yueOHON AUCIUTIINHBIL.



