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PaGoyas  mporpamMma  gUCHMIUTUHBL  «KoMIbIOTepHBbIH  MHXKHHHPHHI M
NpPOoeKTHPOBAHMe» I OOydJarommxcs 1o HarpapyieHuio nojarotosku 27.03.05 MuuoBaTmKa
(Ilpodune: VYupaBneHue mnpoekTamMH LHA(GPOBOH 53KOHOMHKH) COCTaBJIEHa Ha OCHOBAHHMHM
demepabHOIO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa BBICIIETO O0Opa3oBaHUSA —
OakagaBpuar 10 HarpaBJieHHIO moaroToBku 27.03.05 MHHOBaTHKa, yTBEP)KIEHHOTO IPUKA30M
MuHHCTEpCTBa HAYKH U BBICIIEro oopazoBanus Poccuiickoit @enepanuu ot «31» urons 2020 r.
Ne 870 (¢ wm3m. um jom.), [lopsaka opraHW3amuy ¥ OCYIIECTBIEHUS 00pa3oBaTelIbHOM
JIEATEIPHOCTH 10 00pa3oBaTelIbHBIM IIpOrpaMMaM BBICHIETO OOpa3oBaHMs — IIporpammam
OakajaBpwaTa, IMporpaMMaM CIEIHAINTeTa, IpOorpaMMaM MarucTpaTypbl, YTBEPXKIEHHOTO
nprKa3oM MUHHCTEpCTBA HAayKH W BbIcIIero oOpasoBaHus Poccuiickoit @enepauuu ot 06
arnpenst 2021 . Ne 245 (¢ u3M. U J0I1.), B COOTBETCTBUM C Y4EOHBIM IUIAHOM, YTBEP:KICHHBIM
Vyensm coBeToM @T'BOY BO «Jloul'V» ms nadopa 2024 roxa.

Pazpaboruuk:

3aB. Kadeapoit OusHec-uHPOPMATUKH,

JIOKT. 9KOH. HayK, podeccop / T.O. 3aropuas
Pabovast mporpamMma o106peHa Ha 3acelaHiH Kadeapsl Ou3Hec-uH(POPMaTUKH.
[Tporoxoin oT 26.03.2024 r. No8

3aBenyromuit kadenpoi ; T.0. 3aropnas
COI'JTACOBAHO:

Jlexan yueTHO-(puHAHCOBOTO (haKyIbTeTa ' H. B. Anexceenko
28.03.2024 r.

V4eOHO-MeTOqHYECKasi KOMHCCHS y9eTHO-()HHAHCOBOTO (haKyJIbTETA.
[Iporoxon ot 27.03.2024 r. Ne 7.
[Ipencenarens A. A. biiaxeBuu

PykoBoauTens 0CHOBHOM npodeccuoHaIbHOM
0o0pazoBaTeIbHOMN IIPOIPAMMEI,
II-p DKOH. HayK, Ipod. ~ T.O. 3aropnas

26.03.2024 r.
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1. MECTO JUCHOUILJIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM
IMPOI'PAMMBbI

1.1. TpeGoBanus K npeaBapuTelbHON MOAr0TOBKE o0yyaromuxcs,
NpeJecTBYIOIHe U CONMYTCTBYIOIIME JUCIUIIINHBI, HA KOTOPBIX OCHOBBIBAETCS
U3y4YeHHe TaHHOM:
«[IpoMbINIUTEHHBIE TEXHOJIOTHH M MHHOBaMn», «HaHoMaTepuaisl 1 HAHOTEXHOJIOTUN.
«Metposorusi, craHmaptuzanus u ceprudpukamms», «Digital-rexHomornn B HWHHOBaTHKE,
«ABTOMaTHU3alMs CKBO3HBIX [IPOLIECCOB HA MPEANPUITUI», «CHCTEMHast HHKEHEPUS.

1.2 IucuMmiMHbl, KypcoBble padoThl U MPAKTHKH, A1 KOTOPbIX OCBOEHHE AAHHOI
AUCHUILIMHBI HE00X0UMO KaK IpeAllecTBYoLIee:

«CHCTeMBbl ~ UCKYCCTBEHHOTO  HHTeJieKTa», «Ympasinenue UT-npoextamum u
npoueccammu», «Opranuzanus OusHeca B chepe BBICOKMX TEXHOJOTUI», «[{nppoBoit MapKeTHHT
U COLIMAJIbHBIE CETU.

KypcoBast paboTta 1o ynpaBieHUIO NMPOEKTaMM, BeinyckHas kBanudukalnnoHHas padoTa
(mumuiomHas paborta).

2. OIMMCAHME JMCHUIIJIMHBI

2.1.00mas xapaKTepucTuKa

HanmenoBanue nokazarens 3HaueHue nokasaresns
Hazpanue o6pazoBaTenbHOIN MporpaMmbl 27.03.05 MuHoBatuka (yrpaBieHue
POEKTAMH ITUPPOBOI IKOHOMHUKH)
[udp 1 Ha3BaHNE B COOTBETCTBUU C b1.B./1B.5.2 KoMnblOTepHBI HHKUHUPUHT U
y4eOHBIM IJIAHOM IPOEKTUPOBAHHE
YacTs 00pa3oBaTenbHOIN IPOTPaMMBbl b1.B.JIB JlucuuminHbl 1o BEIOOPY
KonuuecTBo 3a4eTHBIX erHULL / BCErO 4acoB 3/108
2.2.Pacnpenesienue 4acoB 1o ¢popMam U nepuoaam o0ydeHust
OO111ee KOJIMYECTBO YacoOB
dopma 9 g ; caMoCTos- o
oGyaeHus > = Jekuu- | Jabopa- | IpakTU- | TeIbHOU Beero opma
8 | OHHBIX | TOPHBIX | YeckuX | paboThI + KOHTPOJIS
KOHTPOJIb
Ounas 3 5 34 17 - 57 108 3a4er
oo 36| 6 6 : 96 108 | saver

3. LEJM JUCLUUIIAHBI

Kypc «KoMmnbloTepHbIi HHXUHUPHHT U IPOEKTUPOBAHUE) OXBATHIBAET MIMPOKHUNA CIIEKTP
COBPEMEHHBIX MeTOJ0B 3D-nedatu. 3D-niedars — 3TO MOIHBIM MHCTPYMEHT, KOTOPBIM IIUPOKO
IpUMEHSETCS B COBpEMEHHOW (u3uke u TexHuke. HaumHas ¢ m3ydeHus 0a30BOI KOHIENIUU
ycrpoiictBa 3D-mewatu, mnpeaMeT Kypca MEpPEeXOAUT K  BBIYMCIMTEIbHBIM  METOJaM,
MOJEIMPOBAHUIO U MOJEJIMPOBAHMIO, & 3aTEM K CIOKHOMY OIMCAaHUIO OTIENBbHBIX METOJIOB
nedaty. B BBIUMCINTENBHON YacTH Kypca 0OCYXKAAaeTcsi OCHOBHOE MPOrpaMMHOE oOecredeHne
st 3D-nieyaT ¥ IPUBOJIATCS IPUMEPHI MOJeTupoBaHus 3D0oOBEKTOB.

CTyneHThl 3HAKOMATCS C MEXaHU3MOM CO3JaHus, 00paboTKu U co3aaHusi 3D-00bEeKTOB.
B kaxnaoit TeMme, TNOCBAIIEHHOW ouepeaHoMy Merody 3D-medatm ykasaHel Haubolee
pacrpocTpaHeHHble O0JaCTH TNPUMEHEHHs, IUTIOCHI M MHHYCBI, IE€pPEYUCIeHbl JOCTYIHbIE
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MaTepHalibl, a TaKKe O0OCYXKMAIOTCS OCOOCHHOCTU TMPOEKTUPOBAHMS, MPUCYIIHE BHIOPAHHOMY

METOJY.

enp xypca «KOMIBIOTEpHBI HHXWHUPUHI M IPOCKTUPOBAHME» - HaTb CTYIEHTY
IIPEJICTaBICHUE O COBPEMEHHBIX MeTojax 3D-medaru, MX INpEeuMYIIEeCTBaX M HENOCTaTKax, a
TaKke 00 OCHOBHBIX 00JIACTSX NMPUMEHEHUs. 3HaHUuEe OCHOB 3D-TmedaT 1aeT CTyIeHTY ICHHBIH
UHCTPYMEHT B HCCIEN0BATEIbCKONW Kapbepe A YCKOPEHHs CYILECTBYIOIIUX IPOLIECCOB U
pellIeHns paHee Hepa3peluMBbIX 3a1ay.

4. KOMIIETEHIIMU OBYYAIOLEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHH S KOMIIOHEHTA OBPA30OBATEJIBLHOM ITPOI'PAMMBI, X
NHIAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

Ob6menpodeccuonaabHbIe

KOMIICTCHIIUHN

HNupukatopsl

PesynbTarsl 00yueHus

I1K -4 CriocoGHOCTH
aHaJM3UpPOBaTh U
UCIIOJIb30BaTh JIaHHbIE
uudpoBoro ciena B
yIpaBJICHUH TPOCKTaMHU
nHpOpMAaTU3ALNHN U
CO3JIaHUS AIEKTPOHHBIX
NpeanpUsATHI

IIK 4.4. Criocoben
pa3pabaThIBaTh MPOEKTHI

peanu3anuy UHHOBAIMH C

WCTIOJIb30BAHUEM TEOPUHU
PEIICHN A HHXKXCHCPHBIX
3a7a4 U APYruXx TEOpUil
MIOMCKa HECTAHIAPTHBIX,
KpEaTUBHBIX PEUICHUI

I1K-4.4.1 3HaTL MeTO b
MPOCKTHPOBAHUS TEXHUYECKOTO
OocCHamIeHus1 pabovrx MeCT ¢
pa3MeNICHHEM TEXHOJIOTHIECKOTO
000pyI0BaHUS

[1K-4.4.2 ncrnosib30BaTh
WH(GOPMAITMOHHBIE TEXHOJIOTUN U
WHCTPYMEHTAIILHBIC CPEACTBA MTPU
pa3paboTKe MPOEKTOB MUGPOBU3ALUN

I1K-4.4.3 pa3pabaTbiBaTh
KOMIBIOTEPHBIE MOJICTTH UCCIICAYEMbIX
IPOIIECCOB M CUCTEM

[1K-4.5. Cnocoben
dhopmyaupoBaTh
TEXHUYECKOE 3aJIaHKe,
UCIIOJIb30BaTh CPEJICTBA
aBTOMATH3AIMU TIPU
POEKTUPOBAHUU U

IMOJATrOTOBKE ITPOU3BOACTBA

U (GPOBBIX HHHOBAIIHI B
IPOEKTax

[1K-4.5.1 35aTe MeTOIBI 00ECIIEUEHNS
TEXHOJOTUYHOCTH M3JCTUH U MPOIIECCOB
X U3TOTOBJIEHUSA

[1K-4.5.2 mpuMeHsATh HaBBIKK
KOHCTPYKTUBHOTO MBIIUICHUS, METOTbI
aHaJIM3a BapUaHTOB MPOCKTHBIX,
KOHCTPYKTOPCKUX U TEXHOJIOTHYECKHX
pelIeHHi I BBIOOpa ONTHUMAaIbHOTO

[1K-4.6 Ymenuem
BBIOMpATh OCHOBHBIC U
BCIIOMOT'aTeIIbHbIC
MaTepualibl U CIOCOOBI
peanu3an OCHOBHBIX
TEXHOJIOTUYECKUX
IPOLIECCOB M IPUMEHSTh
IPOTPECCUBHBIE METO/IbI
OKCILTyaTalH
TEXHOJIOTUYECKOTO
o0opynoBaHus IpU
MIPOM3BOICTBE U3/ICITHI

[1K-4.6.1 ymets oOecrieunBaTh
TEXHOJIOTUYHOCTH M3JICNIUI U TIPOIIECCOB
UX M3TOTOBJICHUS; TIPOSKTHPOBATH
TEXHHYECKOE OCHAIIEHHE Pad04YnX MECT
C pa3MEeLICHUEM TEXHOJIOTHYECKOTO
000pyIOBaHUS

I1K-4.6.2 BnageTs MeTO1aAMHA
oOecreyeHHs] TEXHOJIOTHYHOCTH
U3JIENHNA U IPOIIECCAMH UX
U3TOTOBJICHHUS; TPOTPECCUBHBIMU
METOJIaMH U CIIOCOOaMU OCBOCHUS
MPUMEHSIEMOT0 TEXHOJIOTHYECKOTO
000pynoBaHUS
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5. ITPOI'PAMMA JJUCHUIIJINHBI

IHopsaaxkoBbIi HOMEP U
TEeMa

Kp aTKo¢€ CoACPKaHUE TEMbI

Cooeporcamenvrulii MoOyns [

Tema 1. BBenenue u
OCHOBHBI€ IMPUHIIUIIBI

Hcropudeckue stansl pa3BUTHS aAIUTUBHBIX TEXHOJIOTUH.
[Moxxomp! GPOBOTO MPOESKTUPOBAHUS U TIPOU3BOICTBA.
OCHOBHBIEC TEPMUHBI, KJIACCH(PUKALIMS ¥ TIPHHIIUAIIB YCTPOICTB
g 3D-nievatu. [IpeumyiiecTBa aJIuTHBHBIX TEXHOJIOTUH 110
CPaBHEHMIO C TPAJIULIMOHHBIMU — CYOTPAKTHUBHBIMHU.

Tema 2. PerHOK
AU TUBHBIX TEXHOJIOTUNA

XapakTeprucTUKa pbIHKA aJUIUTUBHBIX TEXHOJIOTHI.
[lepcniekTBBI IpUMEHEHUS U 3aa4n. KpuBoil ['apTHepa g AT.
CuHTe3 Ha NOJUI0KKE U MPSAMOE HAaHECEHHE MeTallla, Kak /1Ba
OCHOBHbIX puHIHKIa 3D-neyatu. CoBpeMeHHbIE
IPOMBILIEHHbIE a/TUTUBHBIE TEXHOJIOTHUHU: CEIEKTUBHOE
Ja3epPHOE CIUIABIEHUE, CEICKTUBHOE MIEKTPOHHO-IY4E€BOE
CIUIAaBJICHUE, CTPYWHOE HAHECEHUE CBA3YIOIIETO U IpsiMasi
reyarhb.

Tema 3. Peanuzanms u
aHaJin3 MPOEKTHBIX
pEeLIeHU METOJIOM
aJJINTUBHOTO
MIPOU3BOJICTBA

AnropuT™ BbIOOpa TIpoIiecca aJIMTHBHOTO TIPOU3BOICTBA IS
onpeneneHHo 3anaun. OleHKa CTOMMOCTH MPSMOTO0 I (POBOTO
npou3BoicTBa. OCOOEHHOCTH KOHCTPYUPOBAHMUS JIeTallel s
IIPOM3BO/JICTBA ITyTeM J1oOaBneHus: matepuaia. Coznanue,
peIaKTHPOBaHUE U TTO3UIIMOHUPOBAHUE B paboydeii 30He ¢aitioB
STL.

Cooeporcamenvhulii MOOYib 2

Tema 4. [Ipsmoe
undpoBoe MPOU3BOJCTBO.

Kommanuu Align Technology, Siemens u Phonak.
WuauBuyansHOE U3TOTOBICHHE OOYBH U APYTHE TPUMEPHI
IpSIMOTO IU(POBOTO MPOU3BOICTBA. J[BHKYIIIUE CHUITBI IPSIMOTO
UPPOBOTO MPou3BOACTBA. [IpOM3BOICTBO IPOTHB
npoToTunupoBanus. OLEHKH 3aTpar. YUeT 3aTpar B X0/
YKU3HEHHOTO MHUKJIA m3enus. [lepcreKTHBbI mpsiMoro
IU(PPOBOTO MPOU3BOJICTBA.

Tema 5. I[IpoekTupoBanue
JUI aJINTUBHOTO
MIPOU3BO/ICTBA.

[IpoekTrpoBaHUE C y4eTOM TPEeOOBAHHI TPOU3BOJICTBA U
cOOpKH. YHHKAIbHBIC BO3MOKHOCTH a/ITATUBHOTO
IIPOM3BOJICTBA (CJIOKHBIC (POPMBI, HEpapXHUsl, MAaTePHAIbI,
TakKe QYHKIIMOHAJIbHAS CIIOKHOCTD).

Tema 6. IHCTpyMEHTHI
nugpoBoro
IIPOEKTUPOBAHMSI B
YCIOBUSX aJINTUBHOTO
IIPOU3BOJCTBA

[TpuHIMIE! ¥ 11eMH 6230BOTO MPOSKTUPOBAHUS SISl aTATUBHOTO
npou3BoACTBa. MccnenoBanue cBoOOAbI TPOCKTUPOBAHHMS.
Nucrpymentst CAIIP mist anauTHBHOTO MPOU3BOACTBA. METOIbI
CHHTE3A.

Cooeporcamenvhuiii MoOyns 3

Tema 7. OOmas
MMOCJIEA0BATENLHOCTD
mpolecca aJuTUBHOTO
MIPOU3BOJICTBA

Paznuuus TexHONIOTUN aATUTUBHOTO MPOU3BOACTBA. CUCTEMBI C
UCIIOJIb30BaHUEM METaJUIOB. TexHuueckoe o0CIyKuBaHUE
obopynoBanus. Borpocsl 06paboTKu U XpaHEHUs MaTEPUaJIOB.
[IpoexTrpoBanue sl aIAUTUBHOTO MPou3BoAcTBa. O0macTu
MPUMEHEHHUS, HE BKIIIOYAIOIINE TPAIUIIMOHHOE MOJICTUPOBAHHE
B cpeae CAIIP.

Tema 8. 3amaun
MPOrPaMMHOTO
obecrieueHus B

[Moaroroska moxeneit CAIIP: gaiin STL. IIpoGnems! ¢ daiinamu
STL. Manunynsuuu ¢ STL-daitnom. Pabora 3a npenenamu
¢aiina STL. JlonmosHUTENBHOE IPOrpaMMHOE 00eclieueHUE B
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AJUTUBHOM
ITPOU3BOJCTBC.

MIOMOIIIb aIATUBHOMY MPOU3BOACTBY. Dopmar aitna
aJIUTUBHOTO MTPOU3BOJICTBA.

Tema 9. Ilpumenenus
aJZTATUBHOTO
IIPOU3BOCTBA.

BaxHocts Guznueckux mojeneil. @yHKIHOHAIbHbIE
ucnbITanus. [lpuMeHenne aJIuTHBHOTO IPOU3BOJICTBA B cepe
3/IpaBOOXPAHEHHUs: XUPYPIrUUECKUE U AUATHOCTUYECKUE
CpeACTBa; pa3paboTKa NPOTE30B; TKAHEBAs NHKEHEPUS U
TpeXMepHas 1edatb opralon. I[IporpammHas noaaepxka
aJJIMTUBHOTO IIPOM3BOJCTBA B c(hepe 3ApaBOOXPAHEHUS.
OrpannueHHs aJIMTHBHOTO MPOU3BOJICTBA B chepe
31paBooXpaHeHus. [lanpHeniee pa3BuTue aJiuTUBHOTO
IPOU3BOJACTBA B cdepe 31paBooxpaHeHus. [Ipumenenue
TEXHOJIOTMH aJTUTUBHOTO IPOU3BOJICTBA B a3POKOCMHUYECKOMN
IIPOMBINUIEHHOCTH. [IprMeHeHne TEXHOIOTHI alTUTUBHOTIO
IIPOU3BOJICTBA B @BTOMOOMIIBHOW MPOMBIIIIJIEHHOCTH.
[IprMeHeHne TEXHONIOTMH aIIMTUBHOIO IIPOU3BO/ICTBA B
Pa3JIMYHBIX OTPACIAX IKOHOMUKH.

6. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHbBI

6.1.®@opma o0yueHus — o4Has, Kypc — 3, cemectp — 5

HaumeHnoBanus pa3aeinoB U TeM

KomnnyectBo yacos

Jlexu. | Jlabop. | Ilpakt. | CPC+K | Bcero

Tema 1. BBenenne 1 OCHOBHBIC IPUHITUTIBI 4 2 6 12
Tema 2. PEIHOK aqiUTUBHBIX TEXHOJIOT U 4 2 6 12
Tema 3. Peanin3zanus u aHamu3 NpOEKTHBIX
perieHuit MEeToI0M aANTHBHOTO 4 2 6 12
MIPOU3BOJICTBA
Tewma 4. IIpsmoe ndpoBoe MPOU3BOICTBO. 4 2 6 12
Tema 5. [IpoekTupoBanue st 4 2 6 12
aJTUTUBHOTO MPOU3BOJICTBA.
Tema 6. UHCTpyMEHTHI IU(PPOBOTO
MIPOCKTUPOBAHUS B YCIOBUSIX aJIATUBHOTO 4 2 6 12
MIPOU3BOJICTBA
Tema 7. O0O1mast HociieI0BaTEIHLHOCTD 4 2 6 12
mporecca aJJUTHBHOTO MPOU3BOJICTBA
Tewma 8. 3agaun nporpaMMHOIO
obecrieueHus B alIUTUBHOM 2 1 6 9
MIPOU3BOJICTBE.
Tema 9. [IpumeHeHust aAAUTUBHOTO 4 2 9 15
MIPOU3BOJICTBA.
NTOI'O ITO KOMITOHEHTY OITOIT 34 17 57 108

6.2.®opma o0yueHHs — 04YHO-3204HAsA, Kypc — 3, cemecTp — 6

HaumenoBanus pasaenos u Tem Konmectso Hacos

Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bcero

Tema 1. BBeneHne 1 OCHOBHbIE IPUHIUIIBI 1 10 11
Tema 2. PEIHOK agAUTUBHBIX TEXHOJIOTHIA 1 1 10 12
Tema 3. Peanuzanus v aHalIN3 MPOESKTHBIX
pelieHuit METo10M aJAMTUBHOTO 1 1 10 11

ITPpOU3BOJACTBA




KosmmuecTBo yacos
Jlexu. | Jlabop. | Tlpakr. | CPC+K | Bcero

HaumeHnoBanus pa3aeinoB U TeM

Tewma 4. IIpsmoe mudpoBoe MPOU3BOJICTBO. 1 10 11

Tewma 5. IIpoextupoBanue s 1 10 11
AOAJUTUBHOI'O MPOMU3BOACTBA.

Tema 6. MacTpyMeHTHI U(POBOTO

[IPOEKTUPOBAHMSI B YCIIOBUSAX aIIUTUBHOTO 1 1 10 12
MIPOU3BOJICTBA
Tema 7. ST BAaTEIIBHOCTH

ema 7. O011as nocien0BaTelIbHOC 1 1 10 12

nporiecca aJINTUBHOTO MTPOU3BOJICTBA
Tewma 8. 3agaun mporpaMMHOTO

oOecrieueHns B aIIUTHBHOM 1 13 14
MIPOM3BO/ICTBE.
Tewma 9. IlpumeHenust aiTUTUBHOTO 13 13
MIPOM3BO/ICTBA.
HUTOI'O ITO KOMITIOHEHTY OIIOII 6 6 96 108

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) JJISA TEKYIIET'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEXYTOYHOMN ATTECTAIIUA

7.1. KoHTpOJIbHBIE BONPOCHI

1. Uto Takoe ObICTpOE MPOTOTUITUPOBAHKE, TPUBEIUTE TPUMEPHI TTPOIIECCOB?

2. Y10 Takoe aJIUTUBHbBIEC TEXHOJOTHUH, PUBEIUTE TPUMEPHI TPOLECCOB?

3. Texuomoruss 3D-meyaTu: NPUHIUN peATH3ALUH, PA3HOBUIHOCTh MPUMEHIEMBIX
MaTepuasios.

4. Texnonoruss FDM: npuHIum aeiicTBUsI 1 0COOCHHOCTH TIEYaTH.

5. Texnonorust FDM: pa3HOBUAHOCThH MaIlIHH.

6. Texnonorus FDM: pa3HOBUIHOCTh NPUMEHSAEMBIX MAaTEPUAIIOB.

7. OnTryeckoe CKaHMPOBAHKE: Pa3HOBUIHOCTH 3D-CKaHEepOB.

8. Onruyeckoe CKaHUPOBAHUE: AITOPUTM IMOCTPOCHUS TBEPAOTENIbHOM 3D-moxaenu 1o
pe3ynbTaTaM CKaHHUPOBAHMUSL.

9. Obmas xmaccudukanus CAIIP.

10. Yrto Takoe mapamMeTpUYECKOE€ IPOECKTUPOBAHHME, MPUBEAUTE  IPUMEpPHI
rnapameTpu3anum?

11. TToctpoenne 3D-moneneii: ocHoBHBIE 3D-oneparumu.

12. Tloctpoenme 3D-mopneneit: anroput™ (METOIMKA) IOCTPOCHHS IPOU3BOJIBHOM
3Dmopenu o 4epTexy AeTalld.

13. OnummuTe noapoOHbIN anroputM nedatu 3D-moaeny.

14. Yto Ttakoe mnocr-oOpaboTka M JuUisi 4yero oHa HyxHa? Ha3oBuTe OCHOBHBIE
MHCTPYMEHTHI JUIsl €€ NpoBeaeHuUs?

15. OcobeHHOCTH, KOTOpbIE HEOOXOIUMO YYUTHIBATh HpPHU TMOJArOTOBKE MOJeNed K
3Dneuaru.

16. HazoBHUTE OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI SKCTPYACPa U UX HA3HAUEHUE.

17. Y3 Kakux y3710B M arperaToB COCTOUT IPUHTED, MedaTarouil o TexHosornu FDM?

18. 13 kakux y370B ¥ arperaToB COCTOUT IPUHTED, NeYaTaromuil o TexHonoruu SLA?

19. HazoBuTe OCHOBHBIC HANPABICHUS Pa3BUTH aJJIUTUBHBIX TEXHOJIOTHH U OOBSICHUTE
novemy?

20.Co3nanue 3D-cO0pok: aaropuT™ (METOJMKa) MOCTPOCHUS MPOoU3BOJIbHONH 3DcOopku
0 YepTekKy COOPKHU.

21. HazoBuTe pa3HOBUIHOCTH IU(GPOBHIX MPOU3ZBOJCTB MO BO3MOXXHOMY MECTy HX
PacroJIOKEHUSI.

22. VI3 KakuX y4acCTKOB COCTOUT LU(POBOE MPOU3BOJACTBO?
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23. BupryasibHas U JONOJHEHHAs peallbHOCTh: Ha3HAYCHUE, Pa3indus, 000pyL0BaHUE U
I10.

24. CriocoOsI mocTpoeHust 3D-Moienei.

25. OneHka TOYHOCTH MOJMIOHANBHBIX 3D-Mozeneil, MOJydeHHBIX MpPU IOMOIIU
3DckanupoBanus. 26.YUto Takoe TpUAHTYJIALUS U JUCKpeTU3anus?

27. Kakue cucteMbl KOHTpOJIs pazMepoB Bam u3BecTHbI?

28. Cucrembl 3D-ckaHUpPOBaHUS: J1a3€PHBIE U ONITUYECKUE.

29. Cucremsl 3D-ckanupoBaHusi: craruueckue M auHamuueckue. 30.IIpoBoaHble u
OecrpoBOIHBIC CHIOCOOBI Tepenaun WHGopManuu Ha MUGPOBBIX Mpou3BoAcTBax. 31.Metos
yrnpaBieHus: pazpabotkamu (kan6as, lean, MDD u npyrue) 32.MeToibl KOHTPOJISI KauyecTBa Ha
aBTOMAaTU3UPOBAHHOM IIPOU3BO/ICTBE.

33.I'panynoMeTpruyeCcKUii aHAJIM3 MOPOIIKOBOTo Matepuana s All

34.000pynoBaHue JJis HETPEPHIBHOTO KOHTPOJISI H3TOTOBIEHHOM MPOIYKITHH.

35.AnropuT™MBl pacrio3HaBaHUs U300paKeHUsI.

36.ANropuTMBl  CHHXPOHHU3ALIMM  [apaMeTpoB  OOOpYyJIOBaHUS HA  aJJIMTUBHOM
MIPOU3BO/ICTBE.

37.Cucremsl okymeHToo00poTa PDM.

38.CucreMbl o0OecIieueHns )KU3HEHHOT0 uKiIa n3aennii PLM.

39.I1poekTupoBaHuEe y4acTKOB IM(GPOBOTO MPOU3BOACTBA B JUCKPETHO-COOBITHMIHBIX
nporpammax (DES).

40.Pa3HOBHIHOCTH TEPCOHATBHON W KOMaHAHOUM paboThl HaJ MPOEKTOM Ha LU(POBOM
MIPOU3BO/ICTBE.

8. PACIHIPEJAEJIEHUE BAJIJIOB, KOTOPBIE IOJIYYAIOT OBYYAIOIIIUECSA

OO6mrast oleHKa 3HAaHWK OOYYarONIUXCS MO JUCHMILIMHE TpoBoauTces 1o 100-6ammsHOM
IITIKAJIe UCXOJI U3 MAaKCUMyMa, IPUBEACHHOTO B TaOJIUIIC HIDKE.

MaxkcumanbHOe KOJIMYECTBO OaljIoB
dopma KOHTPOJIA
3a oy padboTty Bcero
Tekymuii KOHTPOJIb:
nabopaTopHbie paboTh (Tema 1-5) 5 30
nabopaTopHbie paboTh (Tema 6-11) 5 30
[IpomexxyTouHas aTTecTarus 3a4er 40
Hroro 3a cemectp 100

OpraHI/ISaHI/IOHHO-yqe6Ha${ pa60Ta B ayAUTOpPUHU OLCHUBACTCA HA OCHOBC TaKHUX
KpUTCPUCB KaK IOCCIIaCMOCTb 3aH$ITI/II71, CBOCBPCMCHHOC M Ka4YCCTBCHHOC BbIIIOJIHCHUC
JOMAITHUX 38.,[[8.HPII>1, AKTUBHOCTb BO BPEM: IMPOBCACHUA JICKIUOHHBIX U IIPAKTHYCCKUX 3aHATUHI
(y‘IaCTI/Ie B O6Cy>KI[CHI/II/I TCKYLICTO U HpOﬁHCHHOFO MaTcpHraiia, pCIICHUC 3aaa4 U T.H.).

CoaepikaTejbHbIe
aep Bup padorsl Bbaniabl
MOy IH
Opranu3annoHHo-yuyeOHass  pabota  oOydaromierocss B 5
ConepxxarenbHblii  |ayIUTOPUU
MOZyJb 1 CamocrosrTenbHas paborta 5
Hroro 10
_ |Opranmsanuonno-ydeOHas  paboTa  oOywaromierocs B 5
ConepxaTenbHbIil Ay HTOPHHI
MOAYJIb 2
CamocrostenbHas pabora 5
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MoaynbHast KOHTpOJIbHAs padoTa 30
Hroro 40
OpranusannoHHO-y4eOHass  pabora  oOydJarmerocs B 5
ConepxatenbHbId  |ayTUTOPUHI
MOLyIb 3 CamocTrosrenpHas paboTa 5
Hroro 10
3ayer 40
OO0mmii utor 100

CooTBeTcTBUE OAIOB OLICHKE

KoMMIecTEO GaLIoR O1eHKa 110 TATHOAIUILHOM IIKaIe
s 100 ECTS | Dx3ameH, nuddepeHIInpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIOBJICTBOPUTEIIHHO 3aUTCHO
60-69 E 3a4TEHO
35-59 FX HEYJIOBJICTBOPUTEIHLHO HC 3a9TCHO
0-34 F HE 3aYTEHO

9. OBECIHHIEYEHME OBPA30BATEJIBHOI'O ITIPOLECCA JJIA JIML C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31OPOBbA 1 UHBAJIMOB

B xone peanuzanuu AUCIUTUIMHBI UCTIOJIB3YIOTCS CISAYIONINAE JTOTIOTHUTEIBHBIC METOIbI
00yYeHHMS, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaliud 0OyJaroninuxcs B
3aBUCHMOCTH OT UX UHIUBUIYaTbHBIX 0COOCHHOCTEH:

1) IUTSL CHIENBIX U CIIA00BUIAIINX:

- ek  OQOPMIISIIOTCS B BHJEC OJCKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C
MTOMOTIIBIO0 KOMITBIOTEPA CO CIEIUATU3UPOBAHHBIM MPOrPAMMHBIM 00CCIICUCHHEM;

- JUIsL  BBINIOJIHEHHsI  3aJaHUsl  TpH  HEOOXOIMMOCTH  IPEIOCTaBIIACTCS
YBEITUYHMBAIOIIEE YCTPOUCTBO; BOBMOYKHO TaK)KE UCITOJIb30BAHNE COOCTBEHHBIX YBEITHMYUBAIOITUX
YCTPOMCTB;

- MMCbMEHHBIC 3a1aHUs O(POPMIISIOTCS YBEITHUYCHHBIM MIPUGPTOM.

2) JUIS TIIyXUX U cIa00CHbIIIaluX:

- JeKIUU 0(POPMIIAIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMCbMEHHBIC 3a/IaHUSI BBITTOJHAIOTCS Ha KOMITBIOTEPE B MUCBMEHHOM (hopMme;

- 9K3aMEH TIPOBOJUTCA B IHCBbMEHHOW (OpME Ha KOMIBIOTEPE; BO3MOXKHO
poBeAcHUE B (POPME TECTHPOBAHHUS.

3) JUISL JIUI] C HapYIIEHUSAMH OMOPHO-/IBUTATENILHOTO arlapara:

- JeKIUU OGOPMISIOTCS B BHUJIE SJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CTIEMATH3UPOBAHHBIM MTPOTrPAMMHBIM 00ECTICUeHUEM;

- MUChbMEHHBIE 3aJJaHUS BBIMOIHAIOTCS Ha KOMIIBIOTEPE;

- 9K3aMEH U 3aueT MPOBOJSATCS B YCTHOUW (hOpMe HITU BBITIONHSAIOTCS B MMCHMEHHOM
(dhopMe Ha KOMIIBIOTEDE.

[Ipn HEOOXOAMMOCTH TMpEeayCMaTPUBACTCS YBEIUYEHHWE BPEMEHH Ui MOATOTOBKU
OTBETA.

[Ipouenypa  mpoBeAeHHs  MPOMEXKYTOYHOW  arTecTaliuu AN O0yJarommxcs
YCTaHABIUBAETCS C YYETOM WX HHAUBUAYAIbHBIX TCHXO(PHU3NYECKUX OCOOCHHOCTEH.
[TpomexyTouHast aTTecTalus MOXKET IMIPOBOAUTHCS B HECKOJIBKO JTATOB.
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[IpoBenenue mpouenypbl OLEHHBAHUSA PE3YJIbTAaTOB OOy4YeHHS JOIMYCKAETCS C
WCTIOJIb30BAHNEM JTUCTAHIHMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

ObecnieunBaercs AOCTYN K WH(POPMAIMOHHBIM U OMOIHOTrpaduuecKuM pecypcam B CETH
WuTepHer mist kaxkzaoro oOydaromierocs B (opmax, aZalnTHPOBAHHBIX K OTPAHUYEHUSM HUX
3JI0POBBS U BOCTIPHUSTHUS HHPOPMAITUH:

1) JUTSL CJICTIBIX U CITA0O0BUIAIINX:

— B IIEYaTHON (JOpMe yBEIHMUEHHBIM mpudTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TITYXUX U CI1a00CIBIIIAIINX

— B [IEYaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YJarOIIUXCsl C HAPYIIEHUSIMHU ONIOPHO-ABUTATEIBHOTO armapara:

— B MevaTtHoi Gopme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPHAJILHO-TEXHNYECKOE OBECIIEYEHUE YYEBEHOT'O
MPOLIECCA

VYyebnsie 3ansaTust npoBosaTcs B ['maBuoM kopmyce Houl'VY (r. Honernk, mp. I'yposa, 6).
Jlyis ipoBeieHUs TAOOPATOPHBIX 3aHITHIA TpeOyeTcs ayauTOpHsi, 000pyJOBaHHAS MEJIOBOW HIIH
MapKepHOH JOCKOH, MyJIbTUMEIUITHBINA TPOEKTOP U IKPaH, HOYTOYK, KOMILJIEKT y4eOHOM Mebenun
JUIsl CTYACHTOB, pabouee MecTo TmpemnojaBatens. Boixom B HMHTEpHET NpPOBOJAHONW WM C
ucrnoap3oBannemM Wi-Fi.

Jlis caMOCTOSITENbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYpPCHI
Haydnoii OMOMMOTEKH YHHUBEPCHUTETa W JPYrUX JJICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOMYECKOE OOCCIICUeHHEe, IPEICTABICHHOE B YYEOHO-METOJIUYECKOM KaOMHETE
I'maBHOTO KOpITyCa (aym.405).

OOyyaromuecss HMMEIOT BO3MOXHOCTh  HCIIOJIb30BaTh  ydeOHbIE MaTepuaibl IO
TUCITUIIINHE, pa3MenieHHble Ha Tuiatrgopme Moodle IlenTpa mucraHmmoHHOro 0Opa3oBaHMs
OI'BOY BO «Jlonl'Y». Ilpu u3ydeHH# AUCIUIUIMHBI MPUMEHSIOTCS 3JIEKTPOHHOE OOydeHUe W
JMCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  wucnonb3oBaHHEM  pecypcoB  MIATGOPMBI  IUCTAHIMOHHOTO  00pa3oBaHUs
OCYILIECTBIISICTCSl TEKYIIMM KOHTPOJb 3HAHUN OOyYarolMXCS Ha OCHOBE TECTUPOBAaHUSA U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSATEIBHON PaOOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

Ocnosnasn
1. Tapacosa, T. B. AnautuBHoe mpou3BoAcTBO: yueOHOe mocobue / T.B. TapacoBa. —
MockBa: HWH®PA-M, 2020. — 196 c¢. — (Bwicmee o6pa3oBanue). — DOI
10.12737/textbook 5c¢25¢2b3a03f99.16774025. — 3BC  ZNANIUM.com. - URL:

https://new.znanium.com/catalog/product/1046704

2. Tubcon SI. TexHonoruu agIUTHUBHOTO MpPOU3BOJCTBA : mep. ¢ anra. / S. I'mOcon, /I
Pozen, b. Crakep. - Mocksa: Texnocepa, 2016.

3. 3neaxko M.A., IlonmoBumu A.A., MyreimuHa W.H., AnautuBHBIE TEXHOJOTHH B
MAIIMHOCTPOEHUH, y4. mnocobue, M3aarenbcTBO MOMMTEXHUYECKOTO yHUBepcuTera, CaHKT-
[TetepOypr, 2013, c. 221

4. AntoHoBa, B. C.; AjyiuTuBHBIE TEXHOJOTHH : yueOHOe nocobue.; Cankr-IleTepOyprekuii
rOCYJapCTBEHHBIM YHUBEPCUTET MPOMBIIUICHHBIX TEXHOJOTUN W au3aiina, Cankt-IlerepOypr;
2017; http://www.iprbookshop.ru/102502.html

5. BaneroB B. A.; AnjuTUBHBIE TEXHOJOTHUU (COCTOSIHME M TEPCHEKTHBBI) : ydyeOHOe
nocoowue.; YHuBepcurer UTMO, Cankr-IlerepOypr; 2015;
http://www.iprbookshop.ru/65766.html
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Jlononnumenvnasn

6. Axynosud, JI. M.; OCHOBBI aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTHUECKUX
MPOLIECCOB B MAIIMHOCTPOCHUU : y4eO. MocoOHe is CTYISHTOB BY30B 10 MAIIMHOCTPOWUT.
crenuanpHocTIM.; MTHDOPA-M : Hosoe 3uanune, Mocksa ; Munck; 2012

7. KpaBueHko, , E. I'.; A1TuTUBHBIC TEXHOJIOTHH B MAIIMHOCTPOCHHH : Y4eOHOE MMOocoOue.;
KoMcomonbckuiiHa-AMype rocyaapcTBeHHbIH yHuBepcuTeT, Komcomonbck-Ha-Amype; 2018;
http://www.iprbookshop.ru/102082.html

8. CyxoueB, , [. A.; TexHOJOTHS MAIIUHOCTPOCHUSA. AJIUTUBHBIC TEXHOJOTHHA B
MOJTOTOBKE TMPOW3BOJACTBA HAYKOEMKHX H3AENUil : ydeOHOoe mocobue.; Boponexckuit
rocylapcTBeHHbIH  TexHuueckuil  yHusepcuter, OBC  ACB, Boponex;  2020;
http://www.iprbookshop.ru/108200.html

12. ”AHOOPMALIMOHHBIE PECYPCbI

1. Hayunas nsnextpoHHass Oubnmoreka elibrary.ru : wndopm.-anamur. mopran / OOO
Hayunas snekrponHas oubmmoTeka. — Mocksa : OOO Hayu. snektpoH. 6-ka, cop. 2000-2022. —
URL: https://elibrary.ru (mata o6pamenus: 01.01.2023). — Pexxum mocrtyma: JUisi 3aperucTpup.
M0JIb30BaTeNeH. — TEKCT : AIEKTPOHHBIN.

2. OnekTpoHHBIM  Karajor HayuHoit OuOmmorekn JIOHEKOro TOCYAapCTBEHHOTO
yauBepcutera. — Jlonenk : Hb Jlonl'V, 1999— . — URL: http://catalog.donnu.education (mgara
obpamenus: 01.01.2023). — TekcT : 37IEKTPOHHBIN;

3. YueOHuku " Ipyrue KHUTH 1o MaTeMaTHKe URL:
http://eqworld.ipmnet.ru/ru/library/mathematics.htm (mara o6pamenus: 31.03.2023). — Pexum
JOCTyMa: CBOOOAHBINA. — TEKCT : 3JIeKTPOHHBII

4. NutepHer-oubnmuoreka Buranmus  Apmomsaa  URL:  http://ilib.mccme.ru/  (mara
obpamenus: 31.03.2023). — Pexxum moctyna: cBOOOAHBIA. — TEKCT : AIEKTPOHHBIN;

5. Texunueckas oubmmoreka URL: http://techlibrary.ru/ (mata o6pamenus: 31.03.2023). —
Pexxum moctymna: cBoOoaHbIN. — TEKCT : AIEeKTPOHHBIN;

6. Hayunsie xypranst ®T'BOY BO «Jlonl'¥Y» URL: http://donnu.ru/science/journals (mata
obpamenus: 31.03.2023). — Pexxum moctyna: cBOOOAHBIN. — TEKCT : AIEKTPOHHBIH.

13. MIPOTPAMMHOE OBECIIEYHEHHUE

1. Windows 7 PRO (koprniopatusnas suitensus JJoul'Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas nmuuensus JJoul'Y Ne 46472919)

3. Microsoft Visual Studio (muiensust mporpammbl Dream Spark mist BeICIIHX yu4eOHBIX
3aBEJICHUN)

4. AntuBupyc Kacmepckoro, Adobe Acrobat Reader, XxPDF (muuensuun GPL, Apache,
BSD 1151 cB0G0THOTO IPOrpaMMHOTO OOECTIEYEeHHUS ).
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