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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA

1.1. lean 1 3aaa4u JTUCHUILIHHBI

Heabio TMCHUIIMHBI ABJIETCS U3YYEHHUE CTYACHTAMU YCTAHOBOK ISl aIMTUBHOIO IIPOM3BO/ICTBA,
CII0CO00B MPOTOTUIHPOBAHUS U OCOOCHHOCTEH 000pYIOBAaHUS U €0 BO3MOXHOTO HCIIOIb30BAHMS B
00pa30BaTeNbHOM EATEIbHOCTH IIKOJIbHUKOB.

3apaum IUCHUILIHHBI:

- (hpopmupoBaHme y CTYACHTOB 3HaHUH 0 TexHojiorusax 3D neyarty;

- pa3BUTHE TBOPUECKHUX CIIOCOOHOCTEN CTYIEHTOB;

- (hopmupoBaHuEe y CTYACHTOB 3HAHUMN MO YCTPOMCTBY YCTAaHOBOK aITUTUBHOTO ITPOU3BOJICTBA.

1.2. [Inanupyemble pe3yJabTaThbl 00yYeHHsI

B pesynprare OCBOCHHS [AaHHOW IUCHUIUIMHBI Yy OOyYarommxcsi (OPMUPYIOTCS CIEAYIONIUE
KOMIICTCHIINU ;

[MK-1. CrocobeH ocBaMBaTh W UCIOJIB30BaTh TCOPCTHUECKUE 3HAHUS U MPAKTUYCCKHEC YMEHHUS U
HaBBIKHM B IPEIMETHON 00JIACTH IIPH pelIeHUH PO eCCHOHANIBHBIX 3a1a4.

[IK-3. Cnocoben QopmupoBaTh pa3BUBAMINYI0 O0pPa30BATEIBHYIO CpeAy IS JOCTHKEHUS
JUYHOCTHBIX, TPEAMETHBIX M  METAlpeJMETHBIX  pe3yJbTaTOB  OOy4YeHHUs  CpeACTBAMHU
MIPENO0/IaBaeMbIX yUE€OHBIX MPEIMETOB.

CIIK-1. CoocobeH  opraHu30BBIBaTH  OOPa30BATEIbHYIO  JAEATEIBHOCTH  OOyYaromuxcs,
HalpaBJIEHHYI0 Ha MOJEIUPOBAHUE, TMPOTOTUIIMPOBAHUE, MAKETHPOBAHUE U HW3TOTOBJICHUE
JUYHOCTHO- UM COLMAIbHO-3HAYUMBIX OOBEKTOB Tpyla C KOHCTPYKTOPCKO-TEXHOJIOTHMYECKOM,
XYI0KECTBEHHOW JOKYMEHTAlUEN B paMKaX MPOECKTHON AEATEIbHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

JlucuuiuinHa BXOAUT B 4acTb, (hOpMUPYEMYIO0 yYaCTHUKaMHU 0Opa30BaTENIbHBIX OTHOLIEHUMN
brnoka 1 «/luctmmauas! (MOTyIIH )» U SBISIETCS 0053aTEIbHON IS H3yUCHUS.

JUia  ocBoenuss aucuuiuiuHbel  «lIpoTroTMnupoBaHME M = MAaKETUPOBAaHUE»  CTYIEHTHI
UCIOJIb3YIOT 3HAHMS, YMEHHUS U BUIbI JEATEIBHOCTH, CPOPMHUPOBAHHBIE B IPOIECCE H3YyUEHUs
mucuuiuinH  «Yepuenue», «OOpabOTKa KOHCTPYKIMOHHBIX MarepuanoB», «OxpaHa Tpyaa u
310poBbecOeperaroye Texnonorun», «Muxenepnas rpapuka (OcHossl CAIIP)».

OcBoenne TUCHMIUIMHBI «[IpoTOTUIIMPOBAaHME U MAaKETHPOBAaHUE» SIBIIAETCS HEOOXOIUMOM
OCHOBOM Ui TOJATOTOBKM BBIMYCKHOM KBaJM(UKALMOHHOW paboThl W Ul JaJbHEWIIeH
npo¢eCCHOHATILHOM IeATELHOCTH B CUCTEME 00pa30BaHMUsL.

3. OBbEM 1 COIEPXAHHUE JUCHUIIINHBI
3.1. O0beM TUCHMILTIUHDI

IToxazarenb 00beMa AUCHUILIHHBI ®opma
o0yuyeHust
OuHas
OOBeM TUCHMITIMHBI B 3a4€THBIX €IMHHUIIAX 7
OOBeM TUCHMITIIMHBI B Yacax 252
KonraktHas pabora: 74,6
Jlexuun 18
[IpakTuueckue 3aHATHS 54
KoHTakTHBIE Yackl HAa MPOMEKYTOUHYIO aTTECTAIIHIO: 2,6
Kypcosas pabota 0,3
[Tpendk3amMeHaMOHHAs KOHCYIbTALUS 2
DK3aMeH 0,3
CamocrosiTenbHas padboTa 150




KonTposn 27,4

dopma MPOMEKYTOUHON aTTeCTallMU — dK3aMeH U KypcoBas paboTa B 8 cemecTpe.

3.2. ConepxxaHue QMCUMILITAHBI

HaumeHnoBaHue pa3aesioB (TeM) KoauyecTBo yacos
JIMCHMILIMHBI ¢ KPATKUM COep KaHueM Jlekuun | IIpakTnyeckue
3aHATHA
Tema 1. BBeienne B Kypec. 2
Tema 2. IIpaBuia 0esonacHoii padorsl ¢ YITY obopynoBanuem s 2 4
3D nevaru.
Tema 3. OcHoBbl mnpororunupoBanus. OOmue TEPMUHBL; 2 6

[TpeumymiectBa U npoOsieMbl peanu3aluy aJJUTUBHBIX TEXHOJOTHIA;
Knaccugpukamuss MeTomoB, CHCTEM M  YCTaHOBOK  aJIUTUBHBIX
TEXHOJIOTUH

Tema 4. Texnosormu 3D mnedarn. POTONOIMMEPHBIE ANJIUTUBHBIC 2 6
YCTaHOBKH; Y CTAHOBKH JIa3€PHOI0 CIIEKAaHUs IMOPOILIKOBOrO0 MaTepuaa,
YCTaHOBKHM CENEKTUBHOIO JIa3epHOTO CrekaHus; MeToJ Jia3epHOoro
HaIUIaBJICHUSI.

Tema S. Bb100p TeXHOJIOTHI aJIMTHUBHOIO NMPOU3BOJACTBA HA OCHOBE 2 8
TeXHH4Yeckoro 3amanus. OCHOBaHHMS IS BBIOOpPa KOHKPETHBIX
aJJIMTUBHBIX TEXHOJOTHH; XapaKTepUCTHKHU BEIIECTBA, UCIOIB3YEMOTO
U1l co3gaHust mojeneit; Pasmepsr paboueit 30HBI Jisi YCTaHOBJICHHS
rabaputoB GopMupyeMoro oobekta; BbiOop aaIuTUBHON yCTaHOBKHU C
y4€TOM 00JIaCTH MCIIOJIH30BaAHUS OYIYIIMX MOJEJICH

Tema 6. Texnosgorus 3D mneyaru MeTOAOM IOCJIOHOIO 2 8
HamjaaBjaenusa (FDM). Ilonaua nnactuka B skcTpynep; PacruiaBienue
miacTuka B 9KcTpydepe; llocnoiiHoe HaHeceHHE pacIUIaBIEHHOTO
IIJ1aCTHUKA, I[OCTOI/IHCTB& 1 HEAOCTATKU HpHMCHfIGMOﬁ TEXHOJIOTUU

Tema 7. Jxcnnyatanusa 3D npunrepa FDM-tumna. Ilpumenenue B 2 10
MAallIMHOCTPOUTECIIBHOM ITPOMU3BOJACTBE; Texanueckne XapaKTCPUCTHUKHU,
TexHonmornueckue OCOOCHHOCTHM TeyaTH; BeIoiHeHHe mnedaTH
peaTbHbIX OOBEKTOB U JIETAJICH MaIIHH.

Tema 8. Ucnoas3oBanue FDM 3D neuaTu Ha ypokax TeXHOJIOTHH B 2 6
00pa3oBaTe/bHBIX OPraHU3ALUAX CPeAHero 00uero 00pa3oBaHus.
Tema 9. ®unnmnas obOpadorka wu3geauit FDM  neuarn. 2 6

TexHuueckue  mapameTpbl,  XapaKTepUCTUKM U OCOOEHHOCTH
COBPEMEHHBIX CIOCOO0B NOCTOOPAOOTKH.

Uroro: 18 54




4. YYEBHO-METOJMYECKOE OBECHEYEHHUE CAMOCTOSTEJBHOM PABOTHI

OBYYARKOILIUXCHA
Tembl nu1st N3yuaembie Koua DopmMbI Metoanuyeckoe | Dopmbl
CaMOCTOSITEJILHOTO BOMPOCHI HYec | caMOCTOSITE odecneuyeHue OTYETHOC
H3yUYeHust TBO JBbHOH TH
4aco padoThI
B
Tema 1. OcHOBBI OO01ue TepMUHBI; 18 | IloaroroBka | YueOHO- CoolmieH
NMPOTOTUIIMPOBAHH [IpeumymiecTBa u COO0OIIeHUS METOIUYECKOE ue
s, pOoOIIeMBI obecrnieueHue
peanu3anuu JHCIHATIIHHBI
AU THBHBIX
TEXHOJIOTHIA;
Knaccudukanus
METOJ0B, CHCTEM U
YCTaHOBOK
aIIUTUBHBIX
TEXHOJIOTHI
Tema 2. Texnosorun doTOnOJIMMEPHBIE 24 | IlogroroBka | YueGHO- Coo0ureH
3D meuarn. aJITUTHBHBIC COOOIICHUS METOINYICCKOC ne
YCTaHOBKH, obecneyeHne
YcraHoBku JUACIIUIIIHHBI
JIA3ePHOTO CIICKaHUs
MTOPOIIKOBOTO
Marepuana,
YcranoBku
CEJICKTUBHOTO
Ja3epPHOTO
criekanus; Meton
Ja3epPHOTO
HAILTaBJICHUS.
Tema 3. Boioop OcHoBaHus mwist | 28 | [logroroBka | YueGHO- Coo0uren
TEXHOJIOT Ui BBIOOpAa KOHKPETHBIX COO0OIIeHHUS METOIUYECKOE ue
AAANTHBHOIO A IUTUBHBIX oOecrieueHne
NMPOM3BO/CTBA HA TEXHOJIOTHIA; JHACIHATIIHHBI
OCHOBe XapakTepuCTUKU
TEXHUYECKOI 0 BEIIIECTBA,
3aIaHusl. WCIIOJIE3YEeMOTO  JIJIst

CO3JaHUsS MOJIEIIEH;

Pasmepsr  paboueit
30HBI JUIst
YCTaHOBIICHHSI
rabapuToB
(dhopmupyemoro
00BEKTa; Bri6op
aqIUTUBHOU

YCTaHOBKU C YYETOM
obnactu
WCIIOIb30BAHUS
OyIymmx MofeIen




Tema 4. [Togada macTuka B 40 | IloxroroBka | YueOHO- CooOrien
Texuosorust 3D BKCTPYIEP; COOOIIEHUS METOINYECKOE ue
neyaTu MeToI0M PacnnaBnenue obecrieueHue
MOCJIOITHOTO IJIACTUKA B JACIIUTITUHBI
HaIJIaBJIeHUA 3KCTPYIEPE;
(FDM). [Mocnotinoe

HaHECEHUE

pacIUIaBIC€HHOTO

IJIaCTHKA,

JlocTonHCTBA U

HEJIOCTAaTKU

MIPUMEHSIEMOM

TEXHOJIOTHH
Tema 5. [Ipumenenue B 40 | IlogroroBka | YueOHO- Coo0ureH
Ikcnayaranus 3D MaIlIMHOCTPOUTEIbH COOOIICHUS METOINYECKOE ue
npunrepa FDM- OM IIPOU3BOJICTBE; obecrneucHue
THIA. TexHauueckue JACTTUTLTAHBI

XapaKTEPUCTUKH;

TexHoJiornuecKkue

0COOCHHOCTHU

TeYaTy;

Brinonnenue nevatu

peanbHBIX 00OBEKTOB

U [eTajei MalluH.
Hroro: 150




5. ®OHJ OUEHOYHBIX CPEJACTB [UIsl TPOBEJAEHUS TEKVIUEA W
IMPOMEKYTOYHOM ATTECTALIAY T10 JJMCHUATIJINHE

5.1. IlepeyeHb KOMIETEHUHH ¢ YKa3aHHEM ITaNoOB UX (POPMHUPOBAHUS B NMpoIecce OCBOEHUS
o0pa3oBaTeJbHOI MporpaMMbl

Kon u HaumeHnoBanue Oranbl ®opmbl yueOHOH paboTHI O (HOPMUPOBAHHIO
KOMIIETEHIINH (dhopMupoBaHUs KOMIIETEHIIUH B MPOLIECCE OCBOCHHUS
KOMIIETEHIIMH 00pa3oBaTeNbHON IPOTPAMMEBI
Koruutunslii 1. PaboTa Ha y4eOHBIX 3aHITHIX
[IK-1. Crnocoben ocpampath 2. CamocrosTenbHas pabora
u UCIIOJIb30BaTh
TEOPETUYECKHE 3HAHUA U = 1. Pa6 6
HpAKTHUECKHE  YMCHHA 1 OnepannoHHbIN 2. Ca 0Ta Ha YYEOHBIX 3aHATUSIX
. . CamocTtosTenbHas paboTa
HaBbIKK B  TNPEIMETHOMN
objacTu  OpU  pELICHUU
PO eCcCHOHATBHBIX 3a/1a4. HestenpHocTHbIN | 1. PaboTa Ha y4eOHBIX 3aHATUSIX
2. CamocTrosiTenpHas paboTta
IK-3. Cnocoben | KorHutusHbIN 1. PaGota Ha y4eOHBIX 3aHATUSIX
dbopMupoBath 2. CamocTosiTenbHast paboTa
Pa3BUBAOILYIO Onepaunonnsiii | 1. Pabora Ha y4eOHBIX 3aHATUSIX
o0pa3oBaTeNbHyI0  Cpely 2. CamocrosTensHas paboTta
JUIst JOCTUKEHUS
JUYHOCTHBIX, MPEIMETHBIX
u MeTanpeIMETHBIX
PE3yIIbTAToR obyuemma HestensHocTHbii | 1. PaboTa Ha y4eOHBIX 3aHATUIX
CPeICTBAMH 2. CamocTrosiTenpHas pabota
p
MPernoAaBaeMbIX  y4eOHBIX
IPEIMETOB.
CIIK-1. Cnocoben | KorHuTtusHBIN 1. PabGota Ha y4eOHBIX 3aHATUAX
OpraHU30BBIBATH 2. CamocrosTenbHas pabora
00pa3oBaTeNIbHYIO
JESATENBHOCTD
0GyqatoIuXCs, Omnepaunonnsiii | 1. Pabora Ha y4yeOHBIX 3aHATHUAX
HATIPABJICHHYIO Ha 2. CamocrosiTenpHas paboTta
MOJIEJIMPOBaHHUE,
POTOTUIIHPOBAHHUE,
MaKETUPOBAaHUE "
U3TOTOBJICHUC JIMYHOCTHO- | JleaTenbHOCTHBIN | 1. PaboTa Ha yueOHBIX 3aHATHAX
u COIHAIbHO-3HAYUMBIX 2. CamocTrosiTenpHas paboTa
00BEKTOB Tpyaa c
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOM,
XyJ05KECTBEHHOU

JOKYMEHTAlluel B paMKax
MIPOEKTHOM JIESITETbHOCTH.




5.2. Onucanue nmoxazarejied U KpUTepHeB OLleHMBaHMsI KOMIIETEHIUI HA pa3jJIMYHbIX JTanax
ux GopMHUPOBAHUSA, ONTUCAHHE IIKAJ OLlEHUBAHUS

IIK-1. Criocoben ocBauMBaTh M HCIOJIB30BATh TEOPETUUYECKUE 3HAHUS M MPAKTUYECKHE YMEHUS U
HaBBIKM B IPEMETHOM 001aCTH NPH pelieHNH TPpodecCHOHAIBHBIX 3a/1a4.

Otanel | YpOBH
bopmu u
pPOBaHU | OCBOE
o HUS
KOMIIET | COCTaB Onucanue [xana
. Kpurepuu onieHuBanus
SHIUU | JISIOL nokasareneu OLICHUBAHHUS
e
KOMIIE
TEHIH
u
Koraur Oo0iee MpE/ICTABIICHUE ")
HWBHBIN [Tonnmanue TEOPETUUECKHX OCHOBAax
TEOPETUYECKUX HIPOTOTHIIMPOBAHUS "
opor
opeii | OCHOB MaKETHPOBAHUS as 41-60
NPOTOTHITMPOBAHU | IPUMEHEHHUS B  NPEAMETHOMN
b u | obnactu npu pelieHnn
MaKeTHPOBAHUSA npo¢ecCHOHATIBHBIX 331a4
JUIs IPUMEHEHUA B | UeTkoe M IOJIHOE IOHUMaHHE
pEeIMETHOM TEOPETUUECKHIX OCHOB
npoaB | obmactu IPU | TPOTOTUITHPOBAHUS "
UHYTHI | PELIEHUU MaKeTUPOBAHUS TUIS 81 - 100
i npo(ECCUOHANBHBI | MPUMEHEHHS B MPEAMETHON
X 3a/1a4 o0nactu npu peleHnu
podecCHOHANIBHBIX 3aau
Onepan Henonnoe U ciabo
HOHHBI Ymenue 3aKPEIUICHHOE YMEHHE
i OCBanBaTh W | OCBaUBaTb U  MCIIOJIb30BaTh
TOpOT | MCTIOMB30BATH TEXHOJIOTUU TPOTOTUITHPOBAHUS 41-60
OBBII | TEXHOJIOTUU U MaKeTHPOBAaHUS e
NPOTOTHITMPOBAHU | MPUMEHEHHS B  MPEAMETHON
b u | obsacTtu npu peleHnu
MaKeTHPOBAHUS npodecCHOHANIBHBIX 3aj1au
JUI puMeHeHus B | OCO3HaHHOE YMEHHME OCBauBaTh
PEIMETHOM M WCIIOJNB30BaTh TEXHOJIOTHU
nponB | obmactu IPH | IPOTOTUIHPOBAHUS U
UHYTHI | PEIICHUN MaKETHPOBAHUS TUTst 81 - 100
u npodeccUOHaNbHbI | MPUMEHEHUSI B MPEAMETHOM
X 3a7a4 obnactu npu pelieHnn
npodecCHOHATILHBIX 3aa4




Hesten
BHOCTH
BIN

nopor
OBBIN

MpoJB
WUHYTHI

Bnanenue
HaBBIKAMH
HCITOJIb30BaHUS
TEXHOJIOTUH
MPOTOTUITUPOBAHU
i Hu
MaKETHPOBAHUS
JUIsl IPUMEHEHHUS B
MpEIMETHOU
obnactu npu
peueHumn
po¢eCCHOHATbHBI
X 3a7a4

BHa,Z[eHI/Ie NCPBUYHBIMU
HaBBIKaMH UCIIOJIb30BaAHUS
TEXHOJIOTMI NPOTOTUIIMPOBAHUS
u MaKeTHPOBaHUS i
MMPUMCHCHUA B np CHMeTHOﬁ
obnactu npu pelieHun
npodeCCHOHATBHBIX 3a1a4

41-60

Oco3HaHHOE BIIaZICHUE
HaBbIKaMH HUCIIO0JIb30BaHUA
TEXHOJIOTUH MPOTOTUITUPOBAHUS
u MaKCTHUPOBAHUA JJIsL
OpUMEHEHHS B  IPEAMETHOU
obnactu npu peleHun
npodeccHOHANBHBIX 33124

81 -100

IIK-3. CnocobeHn ¢opmupoBaTh pa3BHBAMIIYI0 00pPa30BATEIBHYIO CpEAy IS JTOCTHKEHUS

JUYHOCTHBIX, TPEAMETHBIX M  METANpeAMETHBIX  pPe3ylbTaTOB  OOY4YeHHs]  CpeICTBaMU
MIPENO0/IaBAEMbIX YUE€OHBIX NMPEIMETOB.
Otansl | YpoBH
bopmu "
pPOBaHU | OCBOE
o HUS
KOMIIET | COCTaB Onucanue [Mkana
o Kpurepun onienuBanus
SHIUU | JISIOLL roKasarenen OIICHUBAHUS
en
KOMITE
TEHIIH
"
Koruur [Tonumanue Oob1ee mpeacraBieHue o padbore
WUBHBII MIPUHITAIIOB C aJ/INTUBHBIMU yCTAaHOBKaMHU U
IOpOT .
OB paboThl YyCTaHOBOK | OpraHU3aIlly  00pa3oBaTeNbHOM 41-60
JUIS  aJJIATUBHOTO | CPEJIbI
MpPOU3BOJACTBA U
OpraHU3aIIIo Yerkoe M IOJIHOE 3HAaHUE O
oOpasoBarenbHO# | paboTe c aJIMTUBHBIMH
IpoIB Cpelibl JUIs | YCTAHOBKAaMU M OpraHu3aluu
HHYTHI JOCTH>KEHUSI o0pa3oBaTenbHON cpebl 81— 100
4 JUYHOCTHBIX,
MPEAMETHBIX u
MeTarnpeaMETHBIX
pE3yNbTATOB.
Omneparg Vmenue pabGotsr | Hemomnoe u citabo
HOHHBI Ha yCTaHOBKax i | 3aKPCINICHHOC YMCHHC pa6OTLI C
i fiopor ATATUBHOTO aJIATUBHBIMU YCTAaHOBKAMH U 41-60
OBbIH IPOM3BOJCTBA U | UCIOJIL30BAHUE B OPraHM3alluu
OpraHu3aIu 00pa3oBaTeNIbHOM cpebl

10




obOpa3oBatenbHOil | Oco3HaHHOE yMEHHE PabOTHI C
Cpelibl JUISL | aiTUTUBHBIMU YCTAHOBKAaMHU U
MPOJIB | JOCTHKECHUS UCIIOJIb30BaHHWE B OpTraHHU3allud
UHYTHI | JINYHOCTHBIX, 00pa3zoBaTebHON CpeIbl 81100
u MPEIMETHBIX "
MeTanpeIMETHBIX
pE3YJIbTATOB.
Hesiten OO01ee MpEeJCTaBICHUE 0
BHOCTH Brasenue PYKOBOJACTBE 00pa30BaTEIIbHON
BIif HABBIKAMU paboTh | ACATCIBHOCTH 00YYaromerocs ¢
HA YCTAHOBKAx Juis | IPUMCHCHHEM YCTAaHOBOK /Ul
fiopor AJUIATUBHOTO aJIMTUBHOI'O IIPOM3BOCTBA. 41-60
OBBIM MIPOU3BOJICTBA U
OpraHu3au
o0pa3oBaTeNbHOM
Cpebl ISt
[ — Oco3HaHHOE BIaJICHHE HaBBIKOM
pyKOBOJACTBa 00pa30BaTEIbHON
JTUYHOCTHBIX, GYHaIOMIErocs: ¢
IIPOJB MPEIMETHBIX H JICATCIILHOCTH 0DYH
MHYTHI | MetanpemerHbIx MPUMEHEHUEM YCTAaHOBOK JUIS 81— 100
% aJIMTUBHOTO TTPOU3BOJICTBA.
pe3yJIbTaToB.
CIIK-1. CoocobGeH  OpraHu3oBBIBaTH  OOpa30BaTENbHYIO  JIEATENBHOCTh  OOYyYaroIIUXCH,
HalpaBJIEHHYI0 Ha MOJEIUPOBAHUE, TMPOTOTUIIMPOBAHUE, MAKETHPOBAHUE W HW3TOTOBJICHUE

JUYHOCTHO- M COLMAJIbHO-3HAUYUMBIX OOBEKTOB TpyZla C KOHCTPYKTOPCKO-TEXHOJOTHYECKOMH,
XYJI0’)KECTBEHHOM JTOKYMEHTALMEN B paMKaxX MPOEKTHOM AESITEIbHOCTH.

OTansl
dbopmu
pOBaHU
i
KOMIICT
EHINN

YpoBH
u
0CBOE
HUA
COCTaB
JISTFOTIY
en
KOMIIC
TEHIIH
u

Omnucanue
IoKa3aTeliel

Kpurepun onienuBanus

[Ixama
OLIEHMBaHUA
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Koruur Oomee Mpe/ICTaBICHUE 0
VBHBIN OPUHIUIAX  MOJEIUPOBAHMA,
IPOTOTHITMPOBAHUS,
[Tonumanue P P
MaKeTHUPOBAHUS U U3TOTOBJIECHUS
NPUHIUIIOB
JUYHOCTHO- W COLMAIBHO-
MOJICJINPOBAHMS,
3HAYMMBbIX OOBEKTOB TpyAa C
HOpOr | MPOTOTHUITMPOBAHU
. KOHCTPYKTOPCKO- 41-60
OBBIIl | I, MaKeTHPOBaHUS .
TEXHOJIOTUYECKOMH,
U U3TOTOBJICHUA o
XY/10’KECTBEHHOH
JIAHOCTHO” " JOKyMEHTaluei B paMmkax
COLIMANIBHO- .
NPOCKTHOM JIEATENbHOCTU IS
3HAYMMBIX .
opraHuzanuy o0pa3oBaTeIbHON
00BEKTOB Tpynaa ¢
JeSITETIbHOCTH 00YUaIOIIMXCsl
KOHCTPYKTOPCKO-
. | UeTkoe M TNOJHOE IOHUMAaHHE
TEXHOJIOTUYECKOMH,
.’ | IPUHIMIOB  MOJETUPOBAHHUA,
XYA0KECTBEHHON
. IPOTOTHUIIMPOBAHUS,
JNOKYMEHTaIue B
MaKETHPOBAHUS W M3TOTOBJICHUS
paMkax
. JUYHOCTHO- U COLMAJIBHO-
MPOEKTHOMN
pOAB 3HAYUMBIX OOBEKTOB TpyAa C
NEeSITebHOCTH  JUIS
UHYTHI KOHCTPYKTOPCKO- 81 - 100
2 OpraHu3aIH .
i . | TEXHOJIOTHYECKOH,
oOpa3oBaTenbHOU o
XY/10°KECTBEHHOMH
JeSITeTbHOCTH VMR TALeH MK
KyMEHTalei B MKax
oOy4aromuxcs AOKYM UH p
IPOEKTHOM JIEATEJIbHOCTU IS
OpraHu3anuy 00pa3oBaTEIbLHON
JeSITeIbHOCTH 00YUYaIOIINXCsl
Oneparn Henonnoe u cinabo
VOHHBI 3aKperieHHOe yMeHue
i MOJIEITUPOBATh CO3/1aBaTh
Ymenune P ’
HIPOTOTHIIHI, MaKeTbl U
MOJICITNPOBATh,
JUYHOCTHO- W COLHMAIBHO-
CO3/1aBaTh
3HaYMMble OOBEKTHl Tpyla C
HOpOT | IPOTOTHITHI,
. KOHCTPYKTOPCKO- 41-60
OBBII | MakeThI U .
TEXHOJIOTUYECKOMH,
JMYHOCTHO- u o
XYyH0KECTBEHHON
COLIMAJIbHO- .
JOKYMEHTaluei B paMmkax
3HAYNMEbIe .
MPOEKTHON JICATEIILHOCTH ISt
00BEKTHl Tpyla C .
OpraHu3aiuy o0pazoBaTeIbHON
KOHCTPYKTOPCKO-
. | AeSITeIbHOCTH 00YyYaloIIUXCsl
TEXHOJIOTUYECKOMH,
.~ | OcozHanHOE YMEHHE
XYH0KECTBEHHON
. MOJICITNPOBATh, CO3/1aBaTh
JOKYMEHTaluei B
MPOTOTHIIHI, MaKeThl u
paMKkax
. JUYHOCTHO- W COIMAIBHO-
POEKTHOMN
3HaYMMble OOBEKTHl Tpyla C
MPOJAB | NEATEITBHOCTH ISt
KOHCTPYKTOPCKO-
WHYTHI | OpraHU3aluu . 81 - 100
2 . | TEXHOJOTMYECKOH,
i o0Opa3oBarenbHON .
XYyH0KECTBEHHON
ASHTCILHOCTH JOKYMEHTaluel B amKax
o0ydJaronmxcs y P

MIPOEKTHON JAESITEeTbHOCTU IS
OpraHu3aiuy o0pazoBaTeIbHON
JIeSITEJIbHOCTH 00YyJaromuxcst

12




Hesren Bianenue [IEpPBUYHBIMU

BHOCTH HaBBIKaMU MOACIINPOBAHUA,

bIN IIPOTOTUIIUPOBAHMSI,
Bnanenune
MaKETHPOBAHUS U U3TOTOBJICHUS
HaBbIKaMU
JUYHOCTHO- U COLMAJIbHO-
MOJIeJIUPOBaHUS,
3HAYUMBIX OOBEKTOB Tpyda C
IPOTOTUIIHPOBAHU
opor KOHCTPYKTOPCKO-
. | 1, MakeTHpPOBaHMs .
OBBIN TEXHOJIOTHYECKOH,
U U3TOTOBJIICHUS o
XYI0KECTBEHHOU
MIAHOCTIO= " JOKyMEHTaluel B pamKax
COLIMAIIBHO- o
IIPOEKTHON JAEATEIBbHOCTU JUIS
3HAYUMBIX o
opraHuzanuu o0pa3oBaTeIbHOM
00BEKTOB Tpynaa ¢
JeSITETIbHOCTH 00YUaIOMIMXCsl

41-60

KOHCTPYKTOPCKO-
PYKTOP . | Oco3HanHOE BIIAJICHUE
TEXHOJIOTHYECKOI,
N MOJICTTPOBAHUS,
XYI0KECTBEHHON
o MIPOTOTUITMUPOBAHUS,
JOKyMEHTAaIuel B
MaKETUPOBAHUS Y U3TOTOBJICHHS
pamKax
. JUYHOCTHO- H  COLHAILHO-
MIPOSKTHOMN
IPOJB 3HAYUMBIX OOBEKTOB Tpyda C
aryTer | O L CAPHOCTH UL | e rhykTOpCKo
XT OpTraHu3aIuu PYKTOP .
. | TEXHOIOTHMYECKOIA,
o0pa3oBaTelIbHON N
XY/I0)KECTBEHHON
JIEATENEHOCTH VMR TALeH MK
KyMEHTalued B MKaxX
oOy4aromuxcs AOKYM UH p
MPOCKTHON JEATeIbHOCTH IS
OpraHmu3anuu 00pa3oBaTEILHON

JACATCIIbHOCTHU 06yqafoumxca

81 - 100

IxaJjia oueHMBAHUS NPAKTHYCCKUX 3aAAHUH

Kpurepuu onieHuBaHUs

bansr

HpaKTI/I‘IGCKI/IC 3aJaHusA BBITTOJIHCHBI IIOJIHOCTBIO. 3a):[aq1/1,
IIOCTABJIEHHBIE B NPAKTUYECKUX 3aJaHMsX, penieHsl. [lokazaHo
BJIQJICHUE MaTepuajoM, BiaJeHue TexHukod paboter c¢ I1O.
ITpakTuyeckue 3aanus opopMIIeHbI B COOTBETCTBUU C TPEOOBAHUSIMH.

25 6amioB

bonpnras 4acte MPAKTUYCCKUX Sa)IaHI/Iﬁ BeirmosiHeHa. OCHOBHEBIE
3a/1a4yM, TIOCTaBJICHHbBIE B PAKTUYECKUX 3aJaHUsX, perieHsl. [lokazano
3HaHue Mmartepuana, ymeHnue paborats ¢ [1O. IlpakTuyeckue 3amanus
Oo(pOpMIIEHBI B COOTBETCTBHM C TpeOOBaHUSMU. B BBIMOITHEHHBIX
MPAKTUYCCKUX 3aJaHHuAgX TPUCYTCTBYIOT HeOOJIBIINE HEOAOYECThl U
OIINOKHU

16 6amIoB

[Ipaktrueckue 3amaHusi BbIMogHEeHB Ha 50%. Yacte 3amay,
IIOCTaBJIEHHBIX B NMPAKTUYECKUX 3aJaHUAX, HE peunieHa. HeyBepeHHoe
3HaHWE MaTepuaiia W ymeHue pabdortath ¢ [10. B mpakrmueckux
paboTax MPHUCYTCTBYIOT rpyOble OIHMOKH

8 OaiuIoB

[IpakTnueckue 3agaHuss He BbITONHEHBL. [loka3aHo He3HaHHE
Mmarepuaia u ymenue pabotats c I10.

0 0amIoB
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[IxaJia oneHUBAHKUSA COOOICHUS

Kpurepuu onieHuBaHus bael
€CIIU MPE/ICTaBIEHHOE COOOLIEHNE CBUIETENBCTBYET O IPOBEICHHOM
CaMOCTOSTEIIBHOM HUCCIEA0BAHUU C IIPUBJICUEHUEM Pa3JINYHbIX
UCTOYHUKOB MH()OPMAINK; JOTMYHO, CBSI3HO U MOJIHO PACKPBHIBAETCS 15-20 GasoB
TEMa; 3aKJIIOUCHUE COACPIKUT JIOTUYHO BBITEKAOLIUE U3 COACPKAHUS
BBIBOJIBI.
€CIIH IPEACTaBICHHOE COOOIIEHHE CBUETENBCTBYET O IPOBEJCHHOM
CaMOCTOSITEJIBHOM MCCIIE0OBAaHUN C IIPUBJICYECHUEM ABYX-TPEX

UCTOYHUKOB HH(DOPMAIUH; JOTHYHO, CBSI3HO U MOJIHO PACKPHIBAETCS 6-14 GayoB
TeMa; 3aKJIFOYCHHE COJICPIKHUT JIOTUYHO BBITEKAIOIINE U3 COACPIKAHUS

BBIBOJIBI.

€CITU TPEJICTABICEHHOE COOOIICHNE CBHICTEILCTBYET O MPOBEICHHOM

WCCJICIOBAHHUH C TIPUBJICYCHUEM OJTHOTO UCTOYHHKA WHPOPMAITUH; TEMA 2-5 GamtoB
pacKphITa HE MOJHOCTHIO; OTCYTCTBYIOT BBIBOJIBI.

€CJIM COOOIIEHNE OTCYTCTBYET 0 - 16ayn

Ixkana oueHUBAHUA TECTA
Hanwncanue tecra ouenuBaercs 1o mkaie or 0 mo 25 6aiuioB. OCBOEHME KOMIIETEHIIUNA 3aBUCUT OT
pe3yJibTaTa HallMCAHUS TECTA:

Kputepuu onieHuBaHus bambt

KOMIIETEHIIMM CYMTAIOTCA OCBOEHHBIMH Ha | 15-25 Gamnos (80-100% mpaBHIBbHBIX OTBETOB)
BBICOKOM YpPOBHE (OIICHKA OTJIMYHO)

KOMIIETEHIIMM CYMTAIOTCA OCBOeHHbIMU Ha | 9-14 6amioB (70-75 % npaBUIbHBIX OTBETOB)
0a30BOM ypOBHE (OLIEHKA XOpOIIIO);

KOMIIETEHIIMM  CYMTAIOTCA OCBOEHHbIMU Ha | 1-8 Gammos (50-65 % nmpaBHIBHBIX OTBETOB)
YIOBJIETBOPUTEIHLHOM YpOBHE (otienka
YIIOBJIETBOPUTEIBHO);

KOMIIETEHIIMM  CUMTalOTCd He ocBoeHHbIMH | 0 6amioB (MeHee 50 % mnpaBUIIbHBIX OTBETOB)
(ol1eHKa HEeYJJOBJIETBOPUTEINBHO).

5.3. TunoBble KOHTPOJIbHBbIC 3aJaHMS WJIM HWHbIE MaTEePHAJbl, HEOOXOAUMBbIC 1JIs1 OLCHKH
3HAHMH, YMEHHUiIl, HABBIKOB M (WJIH) ONBITA [JeATEJbHOCTH, XAPAKTEPU3YIOLIUX 3TAIbI
(opMHupoOBaHUSI KOMIIETCHIIHIT B IpoLecce OCBOCHHUsI 00pPa30BaTeIbHON NMPOrPaMMbl

IIpuMepHBbIi TeCcT

Bapuanr 1.

1. 3D Builder — mporpamma jijist GbICTPOTO CO3/IaHHS U PEIAaKTHPOBaHUS TPEXMEpHOH rpaduku. B
KaKkoM (opmare COXpaHsoTcs Bee (Qaiibl:

a) *.obj +

0) *.jpg

B) *.bmp

- 2. Yem Texnonoruss FDM otnmuaercs ot FFF:

a) B 3aBHUCUMOCTH OT nuameTpa uuth (1,75 — FDM, 2,85 mm — FFF)

0) OHO M TO K€, JIEJIO B IMaTeHTax +

B) FDM — 3710 aG0peBuaTypa a1 nepcoHaIbHBIX TPUHTEPOB, a FFF — mpombIniieHHBIX ManmH
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- 3. Pe3unoBas neTckasi UrpyIika:
a) 3HAKOBasi MOJIEITh

0) BepOapHas MOJICITb

B) MaTepuaibHasi MOAEIb +

- 4. Kakoii MaTtepuai U3 NepEeUrCICHHBIX elle He AocTyneH as 3D-nevaru:
a) IpeBecuHa +

0) ABC-mactuk

B) TUTaH

- 5. Kakas u3 Mozesieil He SIBIseTCS 3HaKOBOIA:
a) rpaduk

0) pucyHOK

B) My3bIKaJIbHast TeMa +

- 6. Jlaiite onpenenenue 3D- MoIeIUPOBAHUIO:

a) O0iacTh ACSITEILHOCTH, B KOTOPOU KOMITBIOTEPHBIC TEXHOJIOTUN UCTIONB3YIOTCS JIJISl CO3/IaHuUs
n300pakeHUH.

0) [Ipouecc cozmanus TpEXMEpHOI Mojen 00beKTa. +

B) [TocTpoeHnu NMpoeKIIMK B COOTBETCTBUHU C BEIOPAHHON (DU3UUYECKON MOJICIIBIO.

- 7. MonenupoBaHue, IPU KOTOPOM PeaTbHOMY 0OBEKTY IPOTHBOTIOCTABIISICTCS €TI0
yBEJIMYCHHAs] UJTM YMEHBIIICHHAsI KOTIUS, HA3bIBACTCS:

a) (hopMaTbHBIM

0) MaTeMaTHYEeCKUM

B) MaTepUaJbHbIM +

- 8. Uro Takoe Penaepunr:

a) MOCTPOCHHE MPOEKIINH B COOTBETCTBUU C BBIOPAHHOUN (PU3NYECKOM MOJETBIO +
0) mopaboTKa N300pasKeHUsI

B) IIpUJaHUE IBIKEHUS 00bEKTaM

- 9. Uto siBiIsIeTCS OCHOBHBIMU NTapameTpamu B 3D-MonenpoBaHuu:
a) JJIMHa, TTyOuHa 1 BBICOTA

0) 00BeM purypsnl

B) ITyOMHA, BHICOTA U MIMPHHA +

- 10. BazossIii Bua 3D-MoaeupoBaHHus:
a) [ToBepXHOCTHOE MOJICTUPOBAHHE

6) [TonuronanabHOE MOJIETMPOBAHUE +

B) TBepAOTENBbHOE MOJIETUPOBAHUE

- 11. MonenupoBaHue, OCHOBAaHHOE Ha MBICIICHHOW aHAJIOTHH, Ha3bIBACTCS:
a) UJIeaJTbHbBIM +

0) MBICJICHHBIM

B) 3HAKOBBIM
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- 12. ABTOMaTHuYeCKuii pacy€T B3aMMOICHCTBHSI YaCTHUII, TBEPIBIX/MITKUX TEJ C
MOJICIMPYEMBIMH CHJIAMH TPaBUTAIIUN, BETPA, BHITATKMBAHUSA, & TAKXKE JPYT C IPYTrOM, Ha3bIBAETCS:
a) AHuManus

0) [lunamMuueckast CUMYJISIHS +

B) TekcTypupoBanue

- 13. Yto saBisiercss MOAEIBI0 0O0BEKTA SI0JIOKO:
a) MyJIsDK +

0) BapeHbe

B) KOMIIOT

- 14. CKOJBKO OCHOBHBIX 3TANOB CO3JaHUS TPEXMEPHOTO U300PAKEHUSI:
a) 4

0)5

B) 6 +

- 15. Mogens:

a) YIPOIIECHHOE TPE/ICTABICHUE O PEaTbHOM 00BEKTE, MPOLIECCe MU SBICHUU +
0) MaTepuaIbHBIA OOBEKT

B) BU3YQJIbHBIN OOBEKT

Bapuanr 2.

- 1. KTo co3znan 3D-moaenupoBaHue:
a) Yak Xamn

0) Aiisen Casepienn +

B) Asiad ThrOpUHT

- 2. Yto u3 3TOro HE sSIBiIseTCsa TpeOOBaHUEM K KyIbTypHOMY JIaHIIIaTYy:
a) HaJM4Me OXPaHbl TEPPUTOPUU

0) OTCYTCTBHE OJTHOOOpA3HS

B) OTCYTCTBHE OJIaroycTpoiicTa +

- 3. [IporpamMHoOe obecrieueHune, MO3BOJISIONIEE CO3/IaTh TPEXMEPHYIO TpaduKy:
a) Cycles

6) Unreal Engine +

B) Dolby 3D

- 4. Yto U3 nepevyrcieHHOro He SBJsSeTCs MpOorpaMMHBIM o0ecrieueHueM i co3ganus 3D-
MOJIETIEH:

a) Autodesk 3Ds Max

0) Agisoft PhotoScan

B) Microsoft Office PowerPoint +

- 5. Korna co3panu 3D-monenupoBaHue:
a) 1973 rox

0) 1963 rox +

B) 1953 ron
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- 6. K xakomy BUy KyJIbTypHOTO JaHamadTa OTHOCATCS (paOpUKH, TOPOTH, 3aBOIBI:
a) MPOMBIIIIJICHHBIH +

0) ropojackoit

B) arpapHbIi

- 7. Iepast mporpamma yist 3D-moaenupoBanws:
a) Houdin

0) SketchUp +

B) Blender

- 8. K Bugam KynsTypHOTO JaHAmadTa He OTHOCUTCS:
a) JIeCHOM

0) ropoackoit

B) TOPHBIN +

- 9. I'ne wame npumensiercst 3D-mMoaenupoBanue:
a) B KuHemarorpade

0) B COBpPEeMEHHBIX KOMIIBIOTEPHBIX Urpax +

B) B IIEYaTHOM NMPOYKIUU

- 10. KakoBa TouyHOCTB BOocco3aanus 3D-moeneit apredakToB:
a) HU3Kas

0) cpenHss

B) BbICOKas +

- 11. 3D-monenupoBaHue UCHOIB3YIOT B!
a) Meaunune

0) Unxenepuu

B) 00a BapHaHTa BEpHBI +

') HET BEPHOI'O OTBETA

- 12. HTepec K MOAETMPOBAHUIO MOSIBUIICS Onarogapsi KpyImHEHIIUM HHIYCTPUSM
pa3BIICYEHU, KAKUM:

a) KMHO, BUJIEO UT'PHI +

0) BUpTyaJIbHas! PEATbHOCTh

B) 00a BapHaHTa BEpHBI

- 13. 3D-monenupoBaH#e UCTIONB3YIOT B!
a) ApxeoJoruu

0) Huzaitne

B) 00a BapHaHTa BepHBI +

') HET BEPHOI'O OTBETA

- 14. TlepBbIM 3Tanom npu onu(poBKe UCTOYHUKA U co31aHuu 3D-Moemnu sIBisieTcs:
a) MOJIeTUpOBaHue +

0) aHuMarus

B) TEKCTYPUPOBAHUE
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- 15. B xakoM HampaBieHUU UCTIO0JIb3yeTCs 3D-Mo1eIMpoBaHNE B MEIUIIUHE:
a) TOYCYHAsl 1 KOMIUIEKCHAsl ToMorpadus

0) co3maHue U KOHCTPYHPOBAHHUE IMPOTE30B

B) 00a BapuaHTa BEpHBI +

I') HET BEPHOI'O OTBETA

IIpuMepHbIe NPAKTHYECKHE 3aJaHUS
3aganue Nel

3ajanue: 1o npeioxKeHHOMy o0pasily paspaboTaiiTe TEeXHUUECKHH PUCYHOK H3/1eius,
cozjaiite 3D-Moz1eib U3/eus B CHCTEME aBTOMAaTH3HPOBAHHOIO POSKTHPOBAHHUSI
(CAIIP), mnoaroroBbTe NpOEKT Uil NedyaTd nporotuna Ha 3D-npunTepe,
pacnieyataiite npotoTull Ha 3D-npuHTEpe, BBINOIHUTE YSPTEKH U3/1CIIHSL.

O6pa3zeu: Mojiens junamudeckoi urpymku «lltuma»

\_\: —
Puc.2 —Mogens urpyuiku Puc.3 — Bapuanr setanu
«[Truna» «[Truua» ¢ KyJIaukoBbIM «TYJIOBHILIE» C OCBIO

MEXaHH3MOM

JluHaMu4eckue UrpyliKy — UHTEpecHeHIMe U OYeHb BaKHbIC pa3BUBAIOIIIHE CpPeJICTBa,
ocobeHHO s jleteil. OHM JalOT BO3MOMKHOCTH MIPAIOLIEMYy [104YBCTBOBATh
COOCTBEHHOE [IBHJKEHHE W ero pesyibTaT, IONYTHO Y3HaBas (u3nyecKkue
3aKOHOMEPHOCTU OKpYKarollero npeaMerHoro mupa. IlpeanaraemM BBINOJIHUTH
MO/ieJIb JIMHAMHUYECKOH UIPYLIKH 10 MOTHBaM oOpa3a NTULbl — CHMBOJIA CBOOO/IbI
U cyacTbsi B pycckoM (osibkiiope. A JBHKeHHE €€ KpbUIbeB B JaHHOH MoJesu
JIEMOHCTPUPYET NPUHIMIT pabOThl KyJIaYKOBOIO MEXaHU3Ma.

I'abdapuTHble pa3mepsl u3eaus (B coOpanHoM coctostHum): He Gostee 100x60%80 MM,
He MeHee 60%40%50 mm.
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3amanue Ne2

3ajanue: 1o npeIoKeHHOMY o0Opasiy paspaboraiiTe TEXHUYECKUH PUCYHOK W3/eiIus,
cozjaiite 3D-Mozeb U3/1eHsl B CUCTEME aBTOMAaTH3HMPOBAHHOI'O IIPOSKTHPOBAHUS
(CAIIP), mnoaroroBbTe mNpoeKT Juls IedaTH Mportotuna Ha 3D-npunrepe,
pacrieqaraiite npototun Ha 3D-npuHTepe, BBINOJIHUTE YEPTEXKU U3/CIHSL.

O6pazeu: Mojiens qtuHaMu4eckoi Urpymku «JIucuiay

Puc.1 —O6pasen urpyuikn «[1&c» Puc.2 —Mopens urpyuku «JIucuiay Puc.3 —[Ipumep
obpa3a J1Hchl

JluHaMu4eckue UrpylIKy — UHTEpEeCHEHNIlINe U OYeHb BajkKHble pa3BHBAIOIIUE CPEJ/ICTBA,
ocobeHHO i jeredl. OHM Jar0T BO3MOMKHOCTb HIPAOLIEMY IOYYBCTBOBATh
coOCTBEHHOE JIBUXKEHHE M €ro pesyjbTar, MONYTHO Yy3HaBas (u3HUYecKue
3aKOHOMEPHOCTH OKpY’Kalollero rnpejamerHoro mupa. [lpejiaraeM BbIIOJIHUTH
MOJIe/Ib JIMHAMUYECKON UIPYIIKHU ¢ 00pa3oM JIMCHUIbI — OJJHOI'O U3 U3BECTHEHIINX
0o0pa3oB B UIpax M MPOU3BEJCHUSX pyccKoro ¢osbkiiopa. A JBUKeHUe e an
JIEMOHCTPUPYET NPUHLUI paboThl KPUBOILMUITHO-IIATYHHOI'O MEXaHU3Ma.

I'abaputHble pa3mepsl u3aeans (B cobpanHoM cocrosiHun): He Oosee 120%60%20 mm,
He meHee 80%40%9 mm.

IIpuMepHasi TeMaTHKa KypPCOBBIX PadoT

. Co3nanue TpexMepHbIX 00beKTOB B TBeproTeabHbIX CAD-penakTopax.

. Ocuogsl BeimoHeHUs pacyetoB MIIX B cuctemax CAE.

. ITonroroBka mozenu k npousBoacTBy Ha ctankax ¢ YITY 8 CAD/CAM u CAD-cucremax.

. Bexropnas rpaduka B CAIIP a1 miocKoCTHOTO MOJIETUPOBAHHS.

. OCOOGeHHOCTH MaIIMHOCTPOUTENBHOTO KOHCTpynpoBaHus B CAIIP.

. UcnionwszoBanue nporpamm CAIIP B npombimnennoctu Poccuiickoit denepamm.

. OcHoBHbIe Ppopmartsl, ucrnonbs3zyembie B CAD/CAM-cucTemax.

. Ucnonb30BaHue aJIuTUBHBIX TEXHOJOTHI B MpOoMBbIIUIEHHOCTH Poccuiickoin denepanuu.

. Pennepunr tpexmepHbix 006ekTOB B CAD-cricTemax.

10. Co3ganme TpexMepHBIX 00beKTOB B TouroHanbHbBIX CAD-penakTopax.

11. CocraBiieHre KOHCTPYKTOPCKOM TokymeHTanuu Ha 6a3e CAIIP.

12. KommetorepHast 3D-rpaduka u crermuduka ee MpuMEHEHHUS B JHU3alHE MPOJYKIIUH HUTPOBOM
UH/YCTPHH.

13. BrIcokomoNMroHanbHble W HHU3KOIMOJUTOHAIBHBICE MOJEIH, HUX OCOOEHHOCTH U cdepa
IPUMEHEHHUS.

14. VickycCTBEHHBINM UHTEIUICKT U TPOMBITIUICHHBIN JU3aliH: HOBBIE BO3MOXHOCTH.

15. 3D-neuaTs 1 ee BAMSHUE HA TPOMBIIIIJICHHBIN THU3aiH.
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16. [IpoekTupoBaHue NPOIYKTA OT UJIEH 10 TPOTOTHUIA.

17. IIpoekTupoBaHue YIIaKOBKUA: MHOTOpa30Bas yIaKOBKA U €€ MPEUMYILEeCTBa.

18. Buapl MmaTepuaioB U UX UCIOJIb30BAHKUE B IPOMBIILICHHOM JIU3aiHE.

19. Posb 11B€Ta B IPOMBIIIVICHHOM JU3alHE.

20. aTeprepsl 1 MeOeNb: TEHACHIIMN M HOBAIIMH B TIPOMBIIIJICHHOM JU3aiHE.

21. Jlu3aiiH TpaHcropTa: OT aBTOMOOMIIEN 1O CaMOJIETOB.

22. DproHOMHKA B IPOMBIIIUICHHOM JU3aiHE: CO3/IaHKE MPOAYKTOB JIJIsi KOM(POPTHOM pabOTHI.
23. Vctopust 1 3BOJIIOLMS IPOMBIIIJIEHHOTO JU3aiiHa.

1.
2.

IIpumepHasi TeMaTHKa COO0IEH Ui

Haznauenwue, npuMmenenre u ocooeHHocTr BekTopHo# rpaduku B CAIIP
TexHomorun yBeNWUYEHUs aJF€3MOHHON CIMOCOOHOCTHM MaTepuajaoB Tpu padore Ha

agmuTuBHEIX UITY

©CoNo oMW

SLS
11.
FDM
12.
13.
14.
SLA

CoNoOrWNE

PRRPRERPRRRERE
O Nk~ WwWNEO

OmudpoBKa peanbHBIX 00BEKTOB MyTEM CKaHUPOBAHHUS

Hcnonb30BaHre aAIMTUBHBIX TEXHOJIOTUN B 3apy0EKHON MPOMBIIUIEHHOCTH

[Tpumensiembie MmaTtepuansl B FDM 3] nmeyatn ux cBOMCTBAa 1 0COOEHHOCTH

Wcnons3oBanue nporpamm CAIIP B 3apyOexHON TPOMBIIITIEHHOCTH

Hcnonbs3oBanue aJIMTUBHBIX TEXHOJIOTUH B MUILIEBON IPOMBIIIEHHOCTH

[Toctpoenue npocrpancTBenHoil reomerpuu B CAITP

Hcnonbs3oBanue aJIMTUBHBIX TEXHOJIOTUI B CTPOUTEIBCTBE

YCTpoHCTBO MAalllMH M IPUHLMIIBI UX pabOThl C UCIIOJIB30BAHUEM aJAMTUBHON TEXHOJIOTMU

yCTpOﬁCTBO MallliH W IPUHOUIT UX pa6OTBI C HCIIOJIB30BAHUECM aﬂHHTHBHOﬁ TCXHOJIOI'MHN

Vcnonb3oBaHue aJAUTUBHBIX TEXHOJIOTUH B chepe MeIUIIUHBI
Ocnosubie kKoH(puUrypanuun FDM 3 /] npuHTEpOB, NX YCTPOMCTBO U MEXaHUKA
VYcTpolicTBO MalllMH M NMPUHLIMI UX PabOTHI C MCIOJIb30BAaHHEM aJUTHBHON TEXHOJIOTUU

IIpuMepHBIe BONPOCHI K IK3aMEHY

Ocobennoctu pabotsl obopyaosanusi: FDM npuntep.

Ocob6enHoctu paboTsl 060pyaoBanus: SLS npunTep.

Ocobennoctu padboTel o0opynoBanusi: SLA npuHTep.

[TpuHIMnI paboThl TEXHOJIOTUH CTEPEOTUTOTpadUIECKON NeUaTH.

Texnuka 6e3omacHocty npu padore ¢ FDM 3D npunTepom.

[IpoBenenue muanosoro oocimyxxkuBanus FDM 3D npunrepa.

ITponecc kanub6posku FDM 3D mpunrepa.

[Toarororka k padore FDM 3D npunrepa.

3aBUCHUMOCTb KauecTBa nevatu oT BeICOTHI ciiosi FDM 3D npunTtepa.
3aBUCUMOCTb KayecTBa I1eyaT oT auamerpa sxkcrpyaepa FDM 3D npunrepa.
3aBHCUMOCTbH Ka4eCTBa MeYaTH OT TemiepaTypsl 3kcTtpynepa FDM 3D npunrtepa
3aBUCHMOCTh KauecTBa rnevatu ot ckopoctu nedaru FDM 3D npuntepa.
3aBUCHMOCTH KadecTBa redatu oT o0aysa FDM 3D npunTepa.

3aBHCHMOCTh KauyecTBa IevyaTu ot 3arpyxaemoro oobsekra FDM 3D npunTepa.
Ocobennoctu paboThHI ¢ Matepuanom mis agauTuBHON FDM ycranosku: PLA.
Ocobennoctu paboTHI ¢ MaTepuanom s agauTuBHON FDM ycranosku: ABS.
Ocobennoctu paboThl ¢ MaTepuasiom uid aaguTusHoi FDM ycranoBku: PETG.
Ocobennoctu paboThHI ¢ MaTepuaiom s anauTuBHoi FDM ycranosku: TPU.
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19. Xumudeckas TocToopaboTka roTOBOM MOJICIIH.

20. Mexanunyeckas moctoopaboTKa TOTOBOI MOJICTIH.

21. Kontposns rorossix uznenuit FDM 3D npunrepa.

22. IToaroroska 3 /] 0ObeKTa K ITEUATH.

23. Brirpyska ¢aiinos B STL.

24, Pa3necenre KOMIOHEHTOB.

25. Pacrnionoxxenne o0bekToB Ha ctosie FDM 3D npuntepa.

26. DKCTpyJiep U €ro yCTpoHucTBO.

217. Hcnonb30BaHne pyqyHOro U3MEPUTEIILHOTO HHCTPYMEHTA 71l KOHTPOJIS KauecTBa U3eIus.
28. [Tpumenenue cucreM OECKOHTAKTHOM OLM(POBKH 11 KOHTPOJISI KAUeCTBA U3EIHSI.
29. [IpunenbHble OTKIOHEHHUS 110 CTaHIaPTaM TEXHUYECKOM TOKyMEHTalUU.

30. TouyHOCTH M3MEPEHMS], TOTPEILIHOCTD.

31. [Tposepka moxaenu B [1O Ha Hamnuue nedeKToB.

32. [Tpumenenne FDM 3D npunTepa B IPOMBIILIEHHOM MPOU3BOJICTBE.

33. [Ipumenenne FDM 3D npunrtepa B ObITY.

34. [TIpumenenue FDM 3D npunTepa B MajaoM MPOU3BOJICTBE.

35. [Ipumenenne FDM 3D npunTtepa ais Ipou3BOACTBA JeTallel MalllkH.

36. [Tpumenenne FDM 3D npunTepa aiisi IpOU3BOICTBA XY105KECTBEHHBIX 00BEKTOB.
37. BeimonHeHne paboT 1o JOBOKE U3/ICITHN.

38. TexHuuyeckue mapaMeTpbl U XapaKTEPUCTHUKU COBPEMEHHBIX aITUTHBHBIX YCTAHOBOK.
39. [Ipumeps! UCIIONIB30BaHKS COBPEMEHHBIX aJ/INTUBHBIX YCTaHOBOK.

40. Hcnonp30BaHne KOOPIMHATHO-PACYETHBIX CTAHKOB JUIS LeJIel (PMHHUITHON 00paboTKH.

5.4. MeToanueckne MaTepuaJibl, onpeaeJsOlIne MPoueIypbl OLeHUBAHUS 3HAHMH, YMEHUIA,
HABBIKOB H (WJIH) ONbITA AeTEeJbHOCTH, XAPAKTEPHU3YIOINMX JTanbl (POpMHPOBAHMS
KOMIIeTeHIIMH

TpebdoBanus k Tecty

[Ipennaraembie TECTOBBbIE 3a/aHMs MPEAHA3HAYEHBI JUIsl MMOBTOPEHUS IMPOMJAEHHOrO Marepuana u
3aKpeIUIeHUs] 3HAHWM, TJIaBHAs IIeJIb TECTOB - CHUCTEMAaTU3WPOBATh 3HAHUS CTYACHTOB. Bo Bcex
TECTOBBIX 3a/IaHUSAX HEOOXOAWMO BBIOPATh MPABUIBHBIA M3 TpEIaraéMblX OTBETOB, 3aBEPIIUTH
ornpejeseHue MO0 BCTaBUTh HEAOCTAIOUIMI TepMHMH. TeKylmuil KOHTpOJb 3HaHWM B BUJE
TECTUPOBAHUSA, TPOBOJIUTCS B paMKaxX MPAKTUUECKOTO 3aHSATHUS.
Hanncanue tecra oneHuBaercs no mxiaie oT 0 1o 25 0amutos. OcBoeHNE KOMIIETEHIINI 3aBUCUT OT
pe3yibTaTa HalMCaHus TECTa.

IMpakTHyeckue 3aJaHuA

CT}U]CHT&M npeajaractca MpoACMOHCTPHUPOBATE 3HAHHA, IMOJIYYCHHBIC B IIPOLECCE OCBOCHUA
JAUCIUITIIINHBI. Ha ocnose MOJIYYCHHBIX TCOPCTUICCKHUX 3HaHUI Ka)K)IBIfI CTYACHT 00s13aH BBIITOJIHUTE
MPAKTUYCCKUC 3aJJaHUA 110 HSanGMOﬁ TEME.

TpeboBaHusi K COOOIIEHNIO
CooOuieHre — MNpoayKT CaMOCTOSITETbHOM paboThl CTYyAECHTa, MPEICTaBISIONINI co00H MmyOInyHoe
BBICTYIIJICHHE I10 TPEJICTABICHUIO MOJYYEHHBIX PE3yJIbTATOB PELICHUS OIpeNeIeHHOW Y4eOHO-
MPaKTUYECKOU, yueOHO-MCCIIeIOBATEIHCKON NI HAYYHOUW TEMBI.
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TpeodoBanusi 1o 0pOpMIIEHHIO COOOIIICHUS

IMocaenoBaTe ILHOCTEL MOATOTOBKH COOOIICHUS:

1. [TonGepuTe M U3ydUTE TUTEPATYPY 10 TEME.

2. CocraBbTe IUIaH COOOIIEHHUS.

3. BeiienuTe OCHOBHBIE TIOHSATHS.

4. BBeaute B TEKCT IONOJIHUTENbHbIE JAHHBIC, XapaKTePU3YyIOIIe O0BEKT
U3YYCHHUS.

5. OopmuTe TEKCT MUCHBMEHHO.

6. [TonroToBRTE YCTHOE BHICTYIUICHHE C COOOIIEHUEM HA YIeOHOM 3aHSITHH
Camo BBICTYIUICHHE JTIOJDKHO COCTOATH M3 Tpex dyactei — BeryruieHus (10-15%
obrrero BpeMeHu), ocHoBHO# yactu (60-70%) u 3akmtouenus (20-25%).

TpeGoBanns k 0pOpMIICHUIO TEKCTA

OO6mwmit 00beM He JOHKEH MPEeBBIaTh 5 cTpanull popmata A 4, ab3all J0JDKeH
paBusThCs 1,25 cm.

[Tosst ctpanunbl: geBoe - 3 cM., mpaBoe - 1,0 cM., HIKHEee 2 CM., BepxHee - 2

cM. Teker neuaraercs uepes 1,5 unrepBana. Ecinu TekcT HabUpaeTcst B TEKCTOBOM
penaktope Microsoft Word, pekoMenayercst uconab3oBath mpudTh: Times New
Roman, pazmep mpudra - 14 nr.

[Tocne 3aronoBka, pacrojaraéMoro nocpeanHe CTPOKHU, He CTaBUTCS Touka. He
JIOITyCKAeTCs MOAYEPKUBAHNE 3aT0JIOBKA M IEPEHOCHI B CIIOBAX 3arojIOBKa.
Ctpanuiisl HyMepyroTcs B HapacTaroleM nopsiake. Homepa ctpanuil craBiaTcs BHU3Y
JIHMCTA TI0 IIEHTPY, pa3mep mpudra - 12 ot

TUTYIbHBIN JTUCT BKIIIOYAETCS B OOIIYIO HyMepaluio, HO

HOMEp CTPAHUIIBI HA HEM HE MTPOCTABIISAETCS (3TO HE OTHOCHUTCS K COICPKAHUIO
COOOIIICHUS ).

TpeGoBanust k Ik3amMeHy
[IpomexyTouHas arrecTanus Mo AUCHUIIMHE ONpPENENSeT CTENeHb YCBOEHUS 3HAHUM, YMEHUH U
HaBBIKOB CTY/IEHTOB I10 yUeOHOMY MaTepHaly CeMeCTpa, IPOBOAUTCS B BUJIE IK3aMEHa.
K »sKx3ameHy momyckaroTcsi CTYAEHTHI, YCHEIIHO BBIIOJHUBIINE BCE 3aJaHUS Ha MPAKTUYECKUX
3aHATHUAX U 110 CAMOCTOSITENILHOM paboTe.
OK3aMeH 10 JTUCIUIUIMHE NpPOBOAMTCA B KOHIIE 8 ceMecTpa, W BKJIIOYaeT B ce0sl OT4eT M0
BBINOJIHEHUIO BCEX MPAKTMUYECKUX 3aJaHUN MO TeMaM M 3aJaHMi MO CaMOCTOSATENbHOW paboTe B
BUJE COOOIIEHUH, coAepXkallluX OIpeAeTeHHbIe NPAKTUUYECKUM 3aJlaHueM OOBEKThl W/MIU
BBINOJIHEHHBIE C HCIOJIb30BAaHMEM H3y4aeMbIX TEXHOJOTHH, CaMOCTOSATEIBHO pa3padoTaHHbBIN
yueOHBbIi caiiT. Ha sk3aMeHe 1o IUCUUIUIMHE CTYACHT JI0JKEH OTBETUTh Ha TEOPETUYECKUIN BOIIPOC
U BBIMOJHUTH IPAKTHYECKOE 3aJlaHhe s JAEMOHCTpalud c(OpMUPOBAHHBIX 3HAHUH, yMEHU,
HAaBbIKOB ¥ KOMIIETEHIIUH.
Bribop ¢dopmbl M MOpSAIOK MPOBEACHUS 3K3aMEeHa OcyIlecTBiseTcs: kadenpoi. OneHka 3HaHUN
CTYZICHTA B IIPOLIECCE DK3aMEHA OCYILECTBISETCS UCXOAS U3 CIEAYIOIINX KPUTEPUEB:
a) yMeHue CcQOpPMYIMPOBATH OIPEJEIEHUs] MOHSATHHA, MAAHHBIX B BOIIPOCE, C HCIOJIb30BAHUEM
CHelHabHON TEPMUHOJIOTHH, T0Ka3aTh CBA3H MEXKIY NOHITHUSIMH;
0) crmocoOHOCTh JaTh pa3BEPHYTHIM OTBET Ha IOCTABJICHHBIM BOIPOC C COOJIOJCHHUEM JIOTMKH
U3JIOKEHUSl MaTepuana; IMpOoaHAIM3UPOBAaTh M CONOCTAaBUTh pA3JIMYHBbIE TOYKM 3PEHHS] Ha
MOCTaBJIEHHYIO MTPOOIIEMY;
B) YMEHUE apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHUSI.
IIpu onieHKe CTyeHTa Ha YK3aMEHE MTPENOaBaTeNlb PYKOBOICTBYETCS CAEAYIOIMMU KPUTEPUIMU:
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[IIxaja oneHUBAHNUS DK3aMeHa

30-25 GawtoB - IJIAHOBBIE MPAKTHYECKUE 3aJaHUsl BBHITIOJHEHBI B IOJHOM OOBEME; MPUBEICH
MOJIHBIA, HMCUYEPHBIBAIONIE MPABUJIBHBIA OTBET W JIaHbI MCYEPIIBIBAIOIINE BEPHBIC PACCYXKIACHUS;
YCTHBIM OTBET HAa BONPOCHI KOHCTAaTHUPYET MPOYHOE YCBOCHHUE 3HAHWUW M yMeHHH. JleMOHCTpupyet
OCO3HAHHBI HABBIK 1O KOHCTPYHPOBAHHIO M MPOTPAMMHUPOBAHHIO POOOTOTEXHHUYECKUX
KOHCTPYKTOPOB.

24-18 OaisoB - MJIAHOBBIC NMPAKTHYECKUE 33JaHUS BHIMOJIHEHBI B TIOJHOM O00BEME; IMOCTABICHHBIC
3a/1auyd penieHbl NMPABUIBHO, OJTHAKO PACCYKICHHS, MPHUBOJISIINE K OTBETY, NPEACTABICHBI HE B
MOJIHOM O00BeMe, WM B HHUX COJICpPXKATCS JIOTUYECKHE HEIO0YETHI; YCTHBIH OTBET Ha BOIPOCHI
COJICPKUT HETOYHOCTH, HE3HAUMTEIbHBIC IMOTPEUTHOCTH B HW3JIOKEHUH TeopuH. JlemMoHcTpupyer
MOHMMAHUE  QJITOPUTMA  KOHCTPYUPOBAHUS U  MPOTPAMMHPOBAHUS  POOOTOTEXHHUYECKUX
KOHCTPYKTOPOB.

17-9 GannoB - MjIaHOBBIE MPAKTUYECKUE 3aJaHUSI BBIMOJIHEHBI, JaHbl MPABWIbHBIE OTBETHI, HO B
HEKOTOPBIX M3 HUX JIONYIICHBl OIIMOKH;, YCTHBIH OTBET Ha BOIPOCHI IOKa3bIBACT OTCIIHHBIC
npobensl B 3HaHMAX cryneHTa. CTyneHT TmokaspiBaeT cinabo  3aKpelIeHHOE  yMEHHUE
KOHCTPYHPOBAHUS U MPOrPAMMHUPOBAHUS pOOOTOTEXHHUUECKUX KOHCTPYKTOPOB.

8-5 Gayna - mIaHOBBIE MPAKTUYCCKUE 3aJIaHUS BBHITIOJIHEHBI HE B TIOJTHOM 00BEME; YCTHBIM OTBET Ha
BOIPOCHI COJECPKUT TpyOble OMMUOKU B M3JI0KEHUU TEOPHUU, KOTOPHIE MOKA3bIBAIOT 3HAUUTEIbHbBIE
mpoOeNibl B 3HAHUSAX CTYJEHTA; OOJiee IMOJIOBUHBI BOIPOCOB OKAa3ajdWCh 0€3 OTBETOB; 3HAHUS U
YMEHHUS HE COOTBETCTBYIOT TPEOOBAHUSAM IIPOrPAMMBI.

4-0 OamIoB — HE BBHINOJHEHBl IUIAHOBBIE TMPAKTHUYECKUE 3aJaHHs, CTYACHT OOBABISET O
HETIOHUMAaHUM MaTepuayia AWCIUIUIMHBI, O TIOJJHOM HE3HAaHWM OTBETa Ha IIOCTABJICHHBIC
TEOPETHYECKUE BOIPOCH], HEMOHMMAHUU BOIPOCOB OCHOB POOOTOTEXHHUKH U aBTOMATH3AIUU
MTPOM3BO/ICTBA.

IIkana oueHUBaHUS KypPCOBOM padoThI

banner Kpurepun onienuBanus

BicTaBiseTcss IpH TOJHOM COOJIFOIEHNH BCEX TPEOOBAHMM, TIPEIBABIAEMBIX
K KypcOBOW paboTe, yBEPEHHOH 3alUTe PE3YNBTATOB MPOBEIEHHOTO
81-100 6ann0B  |;ccnenoparms, yOeAHTENLHOM apPryMEHTHPOBAHUH CBOMX CysKIEHHUI.

BricraBisercs, eciM NpU HAJIMYMHU BBINOJHEHHOM HAa BBICOKOM YpPOBHE
61-80 6 pedepaTUBHONM YacTH HCCIEAOBATENIbCKAs YacTh M BBIBOJBI HEJOCTATOYHO

- aJUI0B
yOeIUTeNbHBI, XOTS aBTOpP JOCTaTOYHO YETKO W3JIaraeT Marepuan u

[PE3YNBTAThI CBOEH PaOOTHI.

BricTaBisieTcs Mpu YaCTUYHOM COOJIIOJIGHUU TPeOOBaHU, MPEAbIBIIEMbIX K
41-60 6autoB  [KypcoBoi pabote. [Ipm 5TOM aBTOp HEMOJTHO PACKPBIBAET CYTh MPOOJIEMEI,
HICCIIeIOBATEIIbCKAs YacTh BBIMOJHEHA HEAOCTATOYHO TIHIATESIHHO

BrictaBnsercs, ecaum He COOJIOJIEHBI BCE OCHOBHBIE  TpeOOBaHWS,
0-40 Gautop  [IPEIbsIBIsIEMble K pabOTe, aBTOp HE MOXKET 3alllUTUTb U apryMEHTUPOBAHO
OTBETUTH HA BOTIPOCHI.
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Pacnpenesienue 0a,1J10B 110 BUJaM padoT

Bup pa6orsl KoJ1-Bo 0aJ1710B
(MakcUMaJIbHOE 3HAYeHHE)

Coo0urienune 110 20 damwoB

Tecr 1o 25 6aios
[IpakTyeckoe 3a1aHue 10 25 Ganos
OK3aMeH 1o 30 oamwoB

Hrorosas mkaja OneHUBaHUsA M0 JAUCHUILINHE
[Ipu BICTABICHUM MTOTOBOM OLIEHKH IpETojaBaTelieM yYUThIBaeTCS paboTa CTYyACHTA B
TEYCHHE BCEr0 CPOKAa OCBOCHHUS TUCIMIUIMHBI, a TaKKe Oalljibl, MOJyYeHHbIE Ha MPOMEKYTOUHON
aTTeCTaln

Hudposoe | Beipaxkenne | CrnoBecHOE BBIpaXeHUE OnucaHue OLEHKU B TPEOOBAHUSX K YPOBHIO U

BbIpa)KE€HHUE | B Oayuiax 00beMy KOMIETEHLUH
BPC

5 81-100 OTJIMYHO OCBOGH  NIpPOABUHYTHII  ypOBEHb  BCEX
cocrapmarommx kKommerenmmii I1K-1, TIK-3,
CIIK-1

4 61-80 XOpOIIO OcBoeH  TOBBINICHHBIH  YpPOBEHb  BCEX
cocraparomux kKommerenumi IIK-1, TIK-3,
CIIK-1

3 41-60 YIIOBJIETBOPUTEIBHO OcBoeH 0a30BbIil yPOBEHb BCEX COCTABIISIOIINX

xomnerenrui 11K-1, TTIK-3, CIIK-1

2 10 40 HeynoBieTBopureabHo | He  ocBoeH  0a30BBIi  ypOBEHb  BcexX

CIIK-1

6. YYUEBHO-METOANYECKOE U PECYPCHOE OBECHNEYEHUE JUCHHUITJIMHbBI

6.1. OcHoBHasi JUTepaTypa

1. Wwnxenepnas 3D-kommnbroTepHas rpaguka B 2 T. Tom | : yueOHUK U MPAKTUKYM JJISl CPEAHETO
npodeccuoHambHoro  obpazoBanus /  A.JL. Xelden, A.H.Jlorunosckuii, W. B. byropusna,

B. H. BacwibeBa ; mon penakinumeir A. JI. Xelidpema. — 3-¢ wmznm., mepepab. m jgom. — Mocksa :
WznarensctBo HOpaiit, 2023. — 328 c. — (IIpodeccnonansnoe obpazoBanue). — ISBN 978-5-534-
07976-0. — Tekcr : onektpoHHbld // OOpa3oBarenpHas Mmnatdopma HOpalT [calT]. —

URL: https://urait.ru/bcode/516876

2. AnIUTHBHBIE TEXHOJIOTHHM B TIPOM3BOJCTBE: ydeOHOe mocobue st By30B / A. JI. ['anuHOBCKUH,
E. C. TonyGes, H. B. Kob6epHuk, A. C. OUIUMOHOB ; noJt o0reit penakiuei
A. JI. TanuHOBCKOTO. — 2-¢ W31., mepepabd. u gom. — Mocksa : M3garenscTBo FOpaiit, 2023. —
145 c. — (Bricmiee oOpaszoBanme). — ISBN 978-5-534-16005-5. — TekcT : »MeKTpOHHBIN //
OopasoBarenbHas mwiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/523614

3. baunos, B. . Tlenaroruka 2. 0. Opranuzanusi yueOHOU AeAaTeIbHOCTU: ydeOHOe mocooue s
By30B / B. W. baunos, E. 0. Ecenuna, U. C. Ceprees. — Mocksa : U3gatensctBo FOpaiit, 2023. —
222 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-14773-5. — TekcT : SJ€KTpOHHBIA //
OopasosarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520289
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https://urait.ru/bcode/516876
https://urait.ru/bcode/523614
https://urait.ru/bcode/520289

6.2. JlonoaHUTEILHASI JIUTEPATYpa

1. Becenosa, FO. B. IlpombinuieHHBI AM3aiiH ¥ TpOMBINUICHHas rpaduka. MeToabl co3naHus
MIPOTOTHUIIOB M Mojieliel : yueoHoe nocodue / FO. B. Becenosa, A. A. Jlocunckas, E. A. Jloxxkuna. -
Hoocubupck : HITY, 2019. - 144 c. - Texcr : oanekrponsbii. - URL
:https://www.studentlibrary.ru/book/ISBN9785778240773.html

2. KommbrorepHas rpaduka U reoMeTpu4ecKoe MOJICIMPOBAaHUE ;| YIeOHO-METOAnYecKoe nocooue /
E. B. Konomankuii, A. . bymara, O. C. BoponoBa, A. A. Kpeicbkko. — MakeeBka : Jlonbacckas
HaIMOHAJIbHAS aKaJIeMUsI CTPOUTENILCTBA M apXUTEKTYphl, 2021. — 241 €. — TeKcT : 31eKTPOHHBIH.
— URL: https://www.iprbookshop.ru/120025.html

3. Kynpsasues, E. M. KomnbeloTepHOe MOACIMPOBAaHUE, IPOCKTUPOBAHUE U PACUET 3JIEMEHTOB
MallliH U MEXaHWU3MOB : yde0.mocobue st By30B. - MockBa : ACB, 2018. - 328 ¢. - Tekcr :
anekTponHsbiid. - URL :https://www.studentlibrary.ru/book/ISBN9785432302564.html

4. Hauepratenbnas reomerpusa. MHxeHnepHass u KommbioTepHas rpaduka (MpUHIUNIHAIBHBIE
cxemsl B cpee KOMITAC-3D V16) : yuebro-metoauueckoe nocodue / coct. H. M. Tletposckas, M.
H. Kysnenosa. - Kpacnosipck :Cu6. denep. ya-t, 2020. - 184 c. - Tekct : snmekrponnsiii. - URL:
https://znanium.com/catalog/product/1818974

5. Oranogsckas, E. FO. Po6oroTexnuka, 3D-monenupoBanye u NpOTOTUITUPOBAHUE HA YPOKAX H
BO BHEYPOUHOU AesTenbHOCTH . - Cankt-tierepoypr : KAPO, 2017. - 256 c. - TekcT : 3JIeKTPOHHBIH .
- URL : https://www.studentlibrary.ru/book/ISBN9785992512557.html

6. Tpy6oukuna, H. K. MonemupoBanne 3D HaHOCXEMOTEXHHKH. - 3-¢ W31. - Mocksa :
Jlabopatopuss  3Hanmii, 2020. - 526 c¢. - Teker : oamektponneii. -  URL
:https://www.studentlibrary.ru/book/ISBN9785001018551.html

7. Yuaes, II. H. KomnbprorepHas rpaduka B mammHocTpoeHuu : yuyeOHuk / I1. H. Yuaes, K. II.
VuaeBa. - Mocksa ; Bonorna : Undpa-Umxenepus, 2021. - 272 c. - Tekcr : sanexrponnsiid. - URL:
https://znanium.com/catalog/product/1833116

6.3. Pecypchl HH(p)OPMAIIHOHHO-TEJIEKOMMYHHUKALMOHHOI ceTu « AHTepHET»

1 http://mon.gov.ru - MunaucTepcTBO 00pa3oBanus u Hayku PD;

2 http://www.fasi.gov.ru - dexepanbHOE areHTCTBO 10 HayKe U 00Pa30BaHHUIO;
3 http://www.edu.ru - ®enepanbHbiii mopran «Poccuiickoe 00pa3oBaHUey;

4. http://www.garant.ru - uapopmanroHHO-IPaBoBO# moptat «I apaHT»

5. http://www.school.edu.ru - Poccuiickuii 001ieo0pa3oBaTenbHbIi HOpTA;
6

7

0

8

9

http://www.openet.edu.ru - Poccuiickuii mopTan OTKPBITOrO 00pa30BaHMS;

: http://www.ict.edu.ru - mopran mo uHGOPMALMOHHO-KOMMYHHKAI[HOHHBIM TEXHOJIOTHSIM B
OpazoBaHUU;

. http://pedagogic.ru - nmemarornueckas OMOINOTEKA;

: http://www.pedpro.ru - sxypuan «Ilegarorukay;

10. http://www.informika.ru/about/informatization_pub/about/276 - Hay4yHO-METOAMYCCKHIMA
xypHan «HpopmaTuzanus oOpa3oBaHus U HAYKHY;

11. http://www.hetoday.org - sxypuan «Briciiee 00pa3oBaHHe CETOTHS.

12. http://www.znanie.org/ - O6miectBo «3HaHue» Poccuu

13. http://www.gpntb.ru - CocynapcTBeHHas MyOIMYHAsS HAYYHO-TEXHUYECKast OMOInOTeKA.

14. http//www.rsl.ru - Poccuiickas HalioHaIbHast OMOIHMOTEKA.

15. http//www.gpntb.ru - ITyOnuunas snekTpoHHas OnOIHOTEKA.

16. http://www.znanium.com/ - 1eKTpoHHO-OMOIHOTEe Has cUcTeMa

17. http://www.biblioclub.ru/ - YauBepcurerckas 6ubinoreka oHIaiH

18. http://www.elibrary.ru — HayuHnast sniekTpoHHas OHOnnoTeka
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7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUIIJINHBI

1. MeTtoauiecknue peKOMEHIAITUH TI0 MOATOTOBKE K MIPAKTUICCKUM 3aHSATHSIM.
2. MeTtonudeckue peKOMEHIAINH IO OPraHU3allii CaMOCTOSITEIILHOW PaOOTHI MO TUCITUTUIMHAM.
3. Meroanveckue peKOMEHIAINH TI0 BHIITOTHEHUIO KYPCOBOM pabOTHI.

8. NHO®OPMALIMOHHBIE TEXHOJIOI'MHA JJIA OCYHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

JIMeH3HOHHOEe MPOrpaMMHoe odecrneyeHme:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuoHHbie cipaBoOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «Koncynprantlitoc»

IIpodeccnonanbubie 6a3bl JAHHBIX

fgosvo.ru — IMopran ®enepanbHBIX TOCYIAPCTBCHHBIX 00Pa30BaTEIILHBIX CTAH/IAPTOB BBICIIIETO
oOpa3oBaHUs

pravo.gov.ru - OdunmanbHbeIii MHTEPHET-MOPTal NPaBOBOW WHGOpMaLIUU

www.edu.ru — ®eaepanbHbiii mopTan Poccuiickoe oOpazoBaHue

CB000IHO pacnmpocTpaHsieMoe NPOrpaMMHoOe o0ecrneyeHHe, B TOM YHCJI€ OTeYeCTBEHHOI0
NPoOMU3BOACTBA

OMC IlIneep (st BOCIIpOU3BEACHUS DIEKTPOHHBIX YUeOHBIX Moysieil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JJUCHUIIVINHBI

MaTtepuranbHO-TEXHUYECKOE 00eCTIeUeHHE TUCIIUIINHBI BKIIOYAET B ce0s:

- y4eOHbIe ayIUTOPUM IJIsi MPOBEACHUS YUEOHBIX 3aHSATHUM, OCHAIlEHHbIE 00OpPYJOBaHUEM U
TEXHUYECKUMH CPEJICTBAMHU OOyUYCHHUS: ydaeOHOM MeOenblo, OCKOH, JAEMOHCTPAllMOHHBIM
000pyZI0BaHUEM, IEPCOHATBHBIMH KOMIIBIOTEPAMH, IPOEKTOPOM;

- TOMEIIEHUsl Al CaMOCTOSITENIbHOM pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOW C
BO3MOKHOCTBIO TMOAKIIOYEHHEM K ceTu «VHTepHeT» U obecredeHueM JOoCTyNa K 3JIEKTPOHHOM
nH(popMalOHHO-00pa30BaTeNbHON cpesie.
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