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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

1.1. lean u 32124y JUCHUILIHHBI

Heabio 1MCUMNIMHBI SBJISIETCS U3YUYCHHE CTYIEHTAMHU YCTAaHOBOK JIJIsl alTUTUBHOTO IMPOU3BOJICTBA,
CIIOCO0OOB MPOTOTUITUPOBAHUS U OCOOCHHOCTE 00OPYAOBAHUS M €T0 BOZMOXKHOTO HCIIOJIB30BAHMUS B
00pa30BaTeNbHOM EATEIbHOCTH IIKOJIbHUKOB.

3agauu AUCHUILINHBI:

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

- pa3BUTHE TBOPUECKHUX CIIOCOOHOCTEN CTYIEHTOB;

- (hopmupoBaHMe y CTYACHTOB 3HaHUMN IO YCTPOMCTBY YCTAHOBOK aIUTUBHOIO MTPOU3BOJICTBA.

1.2. Ilnanupyemble pe3yabTaTbl 00y4eHHs

B pesynbrare ocBoeHUs JaHHOW MUCHUIUIMHBI Yy oOOydaromuxcsi (OpMHUPYIOTCS CIEAYIOLIUE
KOMITETCHITHH

YK-2. CriocobeH onpeaensaTh Kpyr 3a7a4 B paMKax IMOCTaBJICHHOM IEJIM U BBHIOMPATh ONTHMAJIbHBIE
CTIOCOOBI UX PEUICHHUS, HCXO/S U3 ICHCTBYIOIIUX MTPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYCHUHN

JIIK-7. Cnocoben pa3pabaTbiBaTh U pPeaIN30BBIBATH 00pa30BaTENIbHBIE MPOTPaMMbl, y4eOHbIE

IIpEeIMETBL, KypChl, TUCIUIUIMHBI (MOYJIN) MH)KEHEPHON HAIPaBJIEHHOCTU

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI
JucuuruimHa BXOAUT B MOy «Moyib HH)KEHEPHOU Tpaduki», B 00s13aTenbHyro 4acTh biioka 1
«lucuuIuuHbl (MOZYIN)» U SIBJISAETCS 003aTeIbHOM ISl U3Y4EHHUS. .

Jnst ocBoeHMsT IUCHMIUIMHBL «[IpOTOTMIMPOBAHME W MAaKETUPOBAHUE» CTYAECHTBI HCIIOIB3YIOT
3HaHUS, YMEHUS W BHJbl JAEATEIBHOCTH, C(HOPMUPOBAHHBIE B IPOLIECCE H3YyUEHHs IAUCLUIUINH
«Yepuenue», «KommprorepHas rpadukay, « mxenepnas rpaduka», «OcHoBb 3D-MonennpoBanus»
OcBoenne aucuuiuinHbl «IIpoToTUNHpOBaHNE U MAaKETUPOBAHUE) SIBJIAETCS HEOOXOAUMOW OCHOBOI
Ui M3ydeHus qucuuiuivi bioka 1, aucuunmun — «Jletanu mammn», « ABToMaTu3anus npoueccoB
IIPOU3BOJICTBAY, «METpoJorus, CTaHJapTU3alMs U CepTUPHUKALMD»; A MOATOTOBKU BBITYCKHON
KBaJTM(UKAIIMOHHON PabOTHl W ISl AajbHEeWIed npodecCHOHAIBHOW NEesTETbHOCTH B CHCTEME
o0Opa3oBaHHUsI.

3. OFbEM U COJAEPXAHHUE JUCHUITJIMHBI
3.1. O0BbeM TUCHMILIUHBI

IMoka3aTeab 00beMa AUCHUTIIHHBI ®opma
o0y4eHus
Ounas

O0BeEM AUCHUILUINHEI B 3aUE€THBIX €IUHUIIAX 4
O0beM TUCIUIUTMHBI B Yacax 144
KonTtakTHas pabora: 112,5
Jlexumm 22
[IpakTnueckue 3aHATHSA 88

U3 HUX B JOpME MPAKTUYECKON MOATOTOBKU 88




KoHTakTHBIE Yachl HA MPOMEXYTOUYHYIO aTTECTALUIO: 0,2
[Tpendk3aMeHaMOHHasE KOHCYITbTaIHs 2
DK3aMeH 0,3

CamocTosTenpHas pabora 18

KoHnTtposb 13,5

®dopma MPOMEKYTOUHON aTTeCTalluu sByseTcs 3k3ameH u PI'P B 5 cemectpe.

3.2. Conepxkanue TMCUUNINHbBI

Kox-Bo yacos
HanmeHoBaHue pa3iesioB (TeM) Jlexn
JAMCUMINIMHBI ¢ KPATKUM COAEpP:KaHUEeM HH IpakTHyeck
ue padoTsbl
Oom | U3
ee HHX
KOJI- | B
BO ¢dop
yaco | Me
B npak
THYe
CKOH
noar
0TOB
KH
Tema 1. BBegenue B Kypc. 2 8
Tema 2. IIpaBuia 6e3onacHoii padorsl ¢ UITY obopynoBanuem nis 3D 2 8
neyaTH.
Tema 3. OcHoBbl npororunupoBanus. OOmMe  TEPMUHBL 2 8
[IpeumymiectBa W mpoOIEMBI pealu3allMyd  AJJIUTUBHBIX TEXHOJIOTUH;
Knaccugukarus MeTo10B, CHCTEM M YCTaHOBOK aJJTATHBHBIX TEXHOJIOTHIMA
Tema 4. Texnosormu 3D mneuyaru. PoTomoauMepHble aJJIUTHBHBIC 2 8 17
YCTQHOBKH; YCTAHOBKH JIa3€pHOTI0 CIIEKaHUS MOPOIIKOBOIO MaTepHana;
YCTaHOBKM CENEeKTUBHOIO JIa3epHOTO CIeKaHus; MeToa Ja3epHOro




HarJ1aBJICHUA.

Tema 5. Bbi00Op TeXHOJIOTHMH aJIMTHBHOIO NMPOM3BOJCTBA HA OCHOBE
TexHn4yeckoro 3aganusa. OCHOBaHUS Ui BBIOOpAa KOHKPETHBIX
aJJIMTUBHBIX TEXHOJOTWH; XapaKTepUCTUKH BEIIECTBA, HCIIOJIB3yEeMOTO
JUIsE co3naHust Mopeneit; Pasmepsr paboueil 30HBI ISl YCTAaHOBIICHUS
rabaputoB ¢opmupyemoro o0bekTa; BpIOOp aIaIuTHBHOW YCTAaHOBKH C
Y4eTOM 00JIACTH MCTIOIH30BaHUS OYAYIINX MOJIEICH

17

Tema 6. Texnosoruss 3D nmeyaT MeTOAOM IHOCJOHHOI0 HAIJIABJIECHUSA
(FDM). Tlomaya mnactuka B SKCTpynep; PacruiaBiieHue IUTacTHKa B
skctpyaepe; I[lociioliHOe  HaHECceHHWe  pACIUIaBJICHHOrO  IUIACTHKA;
JlocToMHCTBA U HEAOCTATKU IPUMEHSAEMOI TEXHOJIOTUU

18

Tema 7. Jxcmuyaranusi 3D npuntepa FDM-tuna. Ilpumenenue B
MAaIIMHOCTPOUTEIIBHOM IIPOU3BOJACTBE; TEXHHUYECKHE XapaKTEPUCTHKHU;
TexHonornyeckue 0COOEHHOCTH TevaTu; BhInoiHeHNe nevaTu peaabHbIX
00BEKTOB U JleTalleil MalIKH.

10

18

Tema 8. UcnoabzoBanue FDM 3D neuyaTtn Ha ypokax TeXHOJIOTHH B
00pa3oBaTeJbHbIX OPraHU3aNMsIX CPeHero 001ero ooOpa3oBaHus.

10

Tema 9. @unumnasa oopadorka usneauii FDM neuaru. TexHuueckue
napaMeTphl, XapaKTEPUCTUKA U OCOOCHHOCTH COBPEMEHHBIX CIIOCOOOB
MOCTOOPabOTKH.

10

18

Tema 10. ConeprkaHue H CTPYKTYPa AUCHHUIINHBI

IIpakTuyeckne 3aHATHA. AHAIU3 CTPYKTYpPhl M COJCpIKaHHS
TUCIUIUIMHBL.  Pa3zpaboTka Momymsi/paziena/dactd  o0pa3oBaTeIbHON
NpOrpaMMBbl/TUCIUIUIMHBI/Kypca WH)KEHEPHOH  HAampaBIEHHOCTH IS
BOCIIPOM3BEJICHHS U PEATN3alliH B TPO(HECCHOHATBHON JEATEIbHOCTH.

10

Uroro:

12

88

88

INPAKTHUYECKASA ITIOAI'OTOBKA

Tema 3aganue Ha MPAKTUHIECKYIO KoauuecTBO 4acoB

NOAr0TOBKY

Texnosornu 3D neyaru.. Co3znaiite ipoctyto 3D Mozaenb

(HampuMep,  KJIIOYHMIY) C
IIOMOIIBIO MTporpaMMsel Juist 3D
MOJIETTUPOBAHUs, COXPAHUTE €€
B ¢popmare STL u moarotoBsTe
K IIe4aTH, UCIOJb3Yys craicep.
3aTeM HamedaTalWTe MOJEIh Ha
3D npuHTEpe, BBINOJIHUTE
MOCTOOpabOTKY M HANUIINTE
KpaTKui OTY4eT O Ipolecce U

17

6




pe3yibTaTax.

Bri6op TeXHOJIOTHH
aJYIUTHBHOI0 TPOM3BOACTBA
HA OCHOBe TEeXHHUYECKOIo
3aJaHuA.

Bri6epute OJIHY u3
CIIEIYIOLIUX TEXHOJIOTHI
aJJIUTUBHOTO  NPOU3BOJICTBA:
FDM (Fused Deposition
Modeling), SLA
(Stereolithography), SLS
(Selective Laser Sintering) wim
DLP (Digital Light
Processing). Ha OCHOBE
MPEAO0CTABICHHOTO
TEXHUYECKOTO 3a/1aHusl,
OILICHUTE, KaKas M3 TEXHOJOTHH
Hambojee  MOAXOAUT  JJIs
MIPOU3BOICTBA JETAIN

17

TexHoJiorus 3D nedyaTu
METOA0M IOCJIOHOIO
Hamiasjenusi (FDM).

Co3zpnaiite 3D-monens
MPOCTOTO npeaMera
(manpumep, Opernka TUTST
KIIOYEeH WM TOJCTaBKH IS
TenedoHa) ¢ HCIOJIb30BaHUEM
MPOrpaMMHOTO  OOeCTICUeHHUSI
TUTSt 3D-MoenpoBaHus.
3areM TOJArOTOBBTE MOJICNb
TUTSI neyvar, YCTaHOBUB
HEO0XO/IUMBIC napameTphl,
Takhue KakK TOJIIUHA CJIOf,
CKOPOCTh nevaTH u
s3anonHenue. Ilocime  atoro
BBITOJIHUTE T€YaTh MOJCIH Ha
3D-mpunTepe merogom FDM u
OLICHUTE KauecTBO
MTOJIYYEHHOTO M3CITHSI.

18

Okcnayaranusi 3D npunTepa
FDM-tuna.

Coznaiite u Hamevaraiite 3D-
MOJIeNIb  MIPOCTOr0  OOBEKTa,
HarpuMmep, Openka JUTSt
KIJIIOYEH, UCIIONb3Ys 3D-
npunTep FDM-THna.

18

@OuHUITHAS 0o0padoTka
u3geaunii FDM neuatu.

Coznaiite u Hamnedaraite 3D-
MOJIeTIb  TIPOCTOTO  OOBEKTa,

18

7




HarpuMmep,
KJTFOUEH,

Openka
UCIIOJIB3YsI
npuntep FDM-tuna.

JUTSt
3D-

4. YYEBHO-METOJIWYECKOE OBECIEYEHHUE CAMOCTOSTEJBbHOM PABOTHI

OBYYAIOIUXCHA
Tembl nu1st N3yuaembie Koun ®opmbl Meroanueckoe @opmbl
CaMOCTOATEILHOTO BOIIPOCHI YecT | cCaMOCTOSITENI | obecreyeHHne orHeTHOCTH
H3Y4YeHUs BO bHOI
4aco padoThI
B
OcHoBBI OO0111e TepMUHBIL; 2 Pabota B VYuebHo- TECT,
NMPOTOTUIIMPOBAHHU [IpeumymiectBa u O6ubIMOTEKE | METOIUYECKOE cooOIieHue,
fl. POOIEMBI uc obecrnievueHne MPAKTHIECK
peanuzanuu WuTepHer- JUCIUTLIAHBI ue 3a7aHusl,
aJITATUBHBIX UCTOYHUKAMU MPAKTHIECK
TEXHOJIOTHI; ast
Knaccudukanus MOJITOTOBKA
METOJIOB, CUCTEM U
YCTaHOBOK
aITMTUBHBIX
TEXHOJIOTHI
Texnosaornu 3D ®doTornonMMepHbIC 4 Pabota B VYuebHo- TECT,
nevyaTu. aJIUTUBHBIC OMONIMOTEKE | METOAUYCCKOE cooOIeHue,
YCTaHOBKH, uc obecrievueHne MIPAKTHIECK
YcTaHOBKH WuTepHer- JUCITUTIAHBI ue 3a7aHusl,
JIa3epHOTO UCTOYHUKAMU MIPAKTHIECK
CTIIeKaHUs ast
MTOPOIIIKOBOTO MOJITOTOBKA
MaTepuana,
YcranoBku
CEJIEKTUBHOTO
JIa3epHOTO
cniekanusi; Metoz
JIa3epHOTO
HarUTaBJICHUS.
Bs10op OcHoBaHus JUISL 4 Pa6ora B VYuebHo- TECT,
TEXHOJIOT U BBIOOpA OMOIMOTEKE | METOIUYECKOE cooOIeHue,
aJVyINTHBHOTO KOHKPETHBIX uc obecrnieueHue MPAKTHIECK
NMPOU3BOJCTBA HA aJUTATUBHBIX WuTepHer- JTACITUTUTHHBI ve 3aJaHusl,
OCHOBe TEXHOJIOTHU; HUCTOYHUKAMU MPAKTHIECK
TEXHUYECKOro XapakTepucTUKU ast
3a/laHusl. BEIIIECTBA, MOJITOTOBKA
UCTIOIB3yeMOTO ISt




CO3/TaHUS MOJCIICH;

Pa3zmepsr  paboueii
30HBI VIS
YCTaHOBJICHUS
rabapuToB
hopmupyeMoro
o0bekTa;  Bribop
aJIUTUBHOU
YCTaHOBKH C
Y4ETOM obnactu
WCIIOJIb30BAHUS

OyIyImux MOAeIIeH

Texnosorus 3D ITogaua miacTuka B 4 PabGora B VYuebHo- TECT,
neyaTu MeToaoM BKCTPYIEP; OMONMMOTEeKEe | METOAUYCCKOE coo01IeHue,
MOCJI0IHOTO Pacnnasnenue nc obecrnieucHue MPaKTUYECK
HAILIABJICHUA IUIACTUKA B HNHuTepHeT- JUCLHIUIMHBI M€ 3aJaHus,
(FDM). IKCTPYIEPE; MCTOYHUKAMU PaKTUYECK
ITocnoiinoe as
HaHECCHUE IIOJITOTOBKA
pacIuIaBJICHHOTO
IUIACTHUKA;
JIoCTOMHCTBA U
HEIOCTAaTKU
MIPUMEHSIEMOM
TEXHOJIOTHH
Ikcenayaranus 3D [Ipumenenue B 4 Pa6ora B VY4eOHo- TECT,
npuntepa FDM- MaITuHOCTPOUTEh OMONIMOTEKE | METOAUYCCKOE coo0011IeHHE,
THIA. HOM TIPOU3BO/ICTBE; HC obecrieucHue MPaKTUYECK
Texuuueckue WuTepHer- JACITUTIINHBI ve 3aJaHus,
XapaKTePUCTHKH; HUCTOYHHUKAMH MIPAKTHIECK
TexHonornueckue ast
0COOEHHOCTH MOATOTOBKA
IEeYaTH;
Brimonaenue
MevyaTu pearbHbIX
00BEKTOB B
JieTane MalliuH.
Hroro: 18

5. ®OHJ OHLEHOYHBIX CPEIACTB JJs1 MPOBEJIEHHSA TEKYIIEA H
MHNPOMEXYTOYHOU ATTECTALIMH 11O JUCIHUITJIMHE

5.1. IlepeyeHb KOMIIETEHIUI C YKAa3aHMEM JITANOB UX (POPMUPOBAHHUS B MpPOLECCe OCBOCHUSA
o0pa3oBaTeIbHON NPOTrPaMMBbI




WHKEHEPHOW HAIIPaBICHHOCTH

Kon u naumeHnoBanue Oranbl ®dopmbl yueOHOU PabOTHI TIO
KOMIIETEHIIUH (bopmHupoBaHus (OpMHUPOBAHUIO KOMIIETEHIINH B
KOMIIETEHIIUH Iporecce 0OCBOCHUs 00pa30BaTeIbHON
IIPOTrPaMMBI
Kornurusnsii PaboTa Ha y4eOHBIX 3aHATUAX
YK-2. CocobGen onpenensrs CamocrosTenbHas paboTa
KpYT 3aJ1a4 B paMKax
TIOCTABJICHHOM L€/ U BHIOUPATH OmnepanyoHHbII Pabota Ha y4eOHBIX 3aHATUAX
ONTUMAJIbHBIE CIIOCOOBI MX CamocTosTenbHas paboTa
pelIeHHs, UCXOIs U3
ACHCTBYIOILHX MPAaBOBBIX HOPM, HestensHocTHBIH | PaboTa Ha y4eOHBIX 3aHITHIX
MMCIOLIHUXCA pecypeos 1 CamocrosrenbHas pabora
OrpaHUYEHUHN
KornutusnsIi Pabota Ha y4eOHBIX 3aHITUIX
CamocrosrenbHas pabora
JIIK-7. Cnocoben
pa3pabaTbiBaTh U pEaIU30BbIBATDH OnepannoHHbIN PaGota Ha y4eOHBIX 3aHITHUIX
oOpa3oBaTelbHblE  IPOTrPAMMBI, CamocrosTenbHas paboTa
ydeOHbIE  TIpeAMETBI,  KYpCHI,
AUCITHUIIINHBL (Momymn) | JlestenpHocTHBIA | PaGota Ha y4€OHBIX 3aHATUSIX

CamocrosTenbHas pa60Ta

5.2. Onucanue nokasaresieid 1 KpUTepueB OLEHUBAHUS KOMIICTEHIMHA HA Pa3JIMYHBIX 3Tanax
uX (popMupoBaHus, ONKCAHNE KA OLlEHUBAHUS
VYK-2. CnocobeH onpenensats Kpyr 3a7ad B paMKaX IMOCTaBJICHHOM 1I€JM U BEIOUPATh ONTUMANIbHbBIE
CIOCOOBI X peLIeHUs, UCXO0/Is U3 JEHCTBYIOLIMX MTPaBOBBIX HOPM, HMEIOLIUXCSI PECYPCOB U

OrpaHUYECHUN
Oransl | YpoBH [Ixana
dopmu | u OLIEHUBAHU
pOBaHU | OCBOE '
i HUS
KOMIIET | COCTaB Onucanue
8 Kputepuu onieHnBanus
€HIMU | JISIOLL] oKasaTelien Bhipaskenne
cu B Oayuax
KOMIIE BPC
TEHITH
u

10




Kornaur 3HaHue 3HaHME OCHOB OIIPENENIEHUs Kpyra 3aj1ad B
UBHBIN Croco0oB paMKax IOCTaBIEHHOW LeIM M BBIOMpATh
HOpOT | OTpe/eIeHUs ONTUMAJIBHBIE ~ CIIOCOOBI MX  PEIICHHS, 41-60
OBBII | Kpyra 3agay B UCXO0/A U3 JEUCTBYIOIUX IIPABOBBIX HOPM,
paMkax UMEIOIUXCS PECYPCOB U OTpaHUYCHHI
IIOCTaBJICHHOU
IeJIM ¥ BEIOUPATh
ONTHMAILHEIE [lonumaer W  OOBSCHSIET  CYIIHOCTB
CIIOCOBEI X omnpeseNieHuss Kpyra 3ajJad B paMKax
PELLeHNs, HCXOMS IIOCTABJICHHON LEeIn u BEIOHpATH
npoge | 13 ACHCTEYIOIUIX El;’l(‘l(/)IMaJ'IBHBIeU croco0bl MX  pelleHus,
iryrer | IPABOBBIX HODM, As 13 ZICHCTBYIOLIMX NPABOBLIX HOPM, 81 - 100
) MMEIOIIIXCS UMEIOIUXCS PECYPCOB U OIpaHUYEHUI
B pecypcoB U
OrpaHUYECHUN
Onepan Ymenue VY 10BIE€TBOPUTENBHBIH YPOBEHb OCBOEHHUS
MOHHBI OTIPENIeNIATh KPYT | YMEHUS ONpPENesaTh KPYr 3a7ad B pamKax
i Hopor 3aa1 B pamKax [IOCTaBJIEHHOW  LeIM U BbIOMpaTh
OBLLIL [IOCTaBJICHHOU ONTUMAJIBHBIE CHOCOOBI HMX  pelleHus, 41-60
LIeJIN ¥ BBIOUpATh | UCXOMs U3 JIEHCTBYIOIIMX MPABOBBIX HOPM,
ONITUMAJIbHBIC UMEIOIUXCS PECYPCOB U OTpaHUYCHHI
crocoOBbl ux
pEIIeHHsI, UCXOs
W3 JeficTByfomux | BPICOKHI  ypoOBEHb c(OpPMHPOBAHHOCTH
[PABOBBIX HOpM, | YMCHHS ONPEIENATh KPYr 3ajad B pamKax
MMEIOIIHXCS [IOCTaBJIEHHOW  Le1M W BbIOWpaTh
pOJIB PECYpCOB 1 ONTUMAIIBHBIE ~ CIIOCOOBI  HMX  PEIICHHS,
MHYTHI orpaHuUeHHUit UCXO0/ U3 JIEUCTBYIONIUX MPABOBBIX HOpM, 81 -100
7 UMEIOIINXCS PECYPCOB U OTpaHUYCHHI
Hesren @dparMeHTapHOE BIaJIeHHE CHOCOOHOCTBIO
BHOCTH Bnanenue ompenensaTb Kpyr 3ajad B paMmKax
BIN Hopor CIOCOOHOCTBIO [IOCTaBJIEHHOW  LeIM W BbIOWpaTh
oppgi | CTIPSACTATE KPYT | ONTHMANBHBIE CrocoObl WX  pelleHus, 41-60

3a7a4 B pamKax
OCTaBJIEHHOU
1[eJTH U BBIOUPATh

HCXO0 U3 JEHCTBYIOUIUX MPABOBBIX HOPM,
MMEIOIINXCS PECYPCOB U OTPaHUUYEHUN
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poaB
WHYTBI

OINTHUMAaJIbHEIE
CII0COOBI BX
perieHust, uCXos
U3 JEHUCTBYIOIIUX
MIPaBOBBIX HOPM,
HMEIOIINX CS
pEeCypcoB 1
OTpaHUYCHUHN

Brnagenne ciocoOHOCTBIO ONPENENATh KPYT
3aJad B paMKax IIOCTaBJICHHOM LETH H
BEIOMpATh ONTHMAJLHBIE CIOCOOBI  UX
pelieHus, MCXOAs U3  JIEHCTBYIOIIUX
MPaBOBBIX HOPM, UMEIOIIUXCA PECYpCOB U
OrpaHUYECHUI

81 -100

HIIK-7. CnocobeH pa3pabaTbiBaTh U peaTM30BbIBATH 0Opa30BaTENIbHBIC MPOTPAMMBI, y4eOHBIC

IIPEIMETBI, KypChl, TUCUUIUIMHBI (MOAYJIN) MHXEHEPHOW HAIIPABJIEHHOCTH.

Otanbl | YpoBH [[Ikana
dopmu | 1 OIICHUBAHUS
pOBaHU | OCBOE
s HUS
KOMIIET | COCTaB Onucanue KpuTepuH oleHuBaHMs
EHIIUM | JISOLL nokasaresei Boipaxenne
eit B Oayax
KOMIIE bPC
TEHIH
"
Koruur 3HaHue 3HaHME OCHOB pa3pabOTKU U pean3aluu
VBHBIN Hopor OCHOB pa3pa0OTKU | 00pa30BaTEeNbHBIX  MPOrpamm, yqe6HL£X
OBLII U peanu3anuu MIPEeIMETOB, KYpCOB, TUCHUIUINH (MOIYIEH) 41-60
00pa3oBaTeNbHBIX | MHXEHEPHOM HANpaBICHHOCTH.
pOTpaMM,
y4eOHBIX
MpE/IMETOB, [ToHnmMaer ®  OOBACHSET  CYIIHOCTh
pos KYPCOB, pgspa60TKH u peanmgunn
yTES JMCIUIUTNH 00pasoBaTENbHEIX  MPOTPaMM,  yqeOHBIX 81 - 100
5 (Moyneit) NPEAIMETOB, KyPCOB, AUCLHILIHH (Momyneit)
HKEHEPHOH WH)XEHEPHOU HAPaBJICHHOCTH.
HaMpaBJIEHHOCTH.
Onepart YMeHue VY 10BIETBOPUTEIBHBI YPOBEHb OCBOCHUS
HOHHI Hopor pa3pabaTbiBaTh U | yMEHUs  pa3pabOTKM M pealu3alnuu
i OB peain30BbIBaTh | 00pa3oBaTeNbHBIX  IPOrpaMM,  y4eOHBIX 41-60
oOpa3oBaTeNnbHbIE | IPEAMETOB, KypCOB, TUCIHUILINH (MOIYIIEH)
MIPOTpaMMBEl, WH)XCHEPHOW HAIPaBICHHOCTH
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yueOHbIe Beicokuii  ypoBeHb  CPOPMHUPOBAHHOCTH
MpeIMEThL, KypChl, | yMeHHsI  pa3paboTKM M pealu3aluu
poAaB JUCLIUIIAHBI 00pa3oBaTeNbHBIX MPOTPaMM,  y4eOHBIX
HWHYTHI (Momynn) MPEAMETOB, KYPCOB, TUCHIUIUIAH (MOJIYJICH) 81-100
51 WHKEHEPHOU VMHKEHEPHOU HAIPABICHHOCTH
HaIpaBJIECHHOCTH.
Hesren @parMeHTapHOE BIAaJCHHUE CIHOCOOHOCTHIO
BHOCTH Bnanenue pa3pabaTbIBaTh U peain30BbIBaTh
bIN nopovr CIIOCOOHOCTBIO oOpasoBareybHbIE MPOTPAMMBbI, y4eOHBIE 41-60
OBbIH pa3palaTeIBaTh U | IPEIMETHI, KypChbl, TUCLUIUIMHBI (MOAYJIN)
pEeanu30BbIBaTh | MH)KEHEPHOM HAIPABICHHOCTH.
o0Opa3oBareibHbIC
IPOrpaMMBlI, Brnanenue cnocoOHOCTBIO pa3pabaTbiBaTh U
yueOHbIe peajin30BbIBaTh oOpa3oBaTenbHbIC
npoas MpPEIMETEL, KYpCHI, IIporpamMMmuhbl, y‘I66HBIe IpeaAMEThI, KYPCHI,
HWHYTbI JTACITATITAHBI TUCHUIUIUHBL  (MOAYJIH)  WHXKCHEPHOMU 81-100
" (MOI[y.]'II/I) HaIpaBJICHHOCTH.
VHKEHEPHOMN
HaIlpaBJIEHHOCTH.

Onucanue MKAaJI OI¢CHUBaAHUA

Illkana OUCHUBAHUA 6bINOJIHEHUA RPAKMUUYECKUX 3a0anuil

[IpakTrueckue 3agaHUsi BBIMOJHEHBI IMOJHOCTHIO.
3ajaun, MOCTABJIEHHBIE B MPAKTHUUYECKUX 3aJaHUsX,
pewenbl.  [loka3aHo  BIIAJICHME  MAaTepHAIIOM,
BHajieHne TexHukoi pabotel c¢ I10O. Ilpaktuueckue
3ajaHuss  0oQpOpMJIIEHBI B COOTBETCTBUU  C
TpeOOBaHUSMHU.

15 GaiuioB

bospiiast yacTh NMPaKTUYECKUX 3aJaHUI BBIIOJHEHA.
OcHOBHBIE 337]a4M, MTOCTaBJICHHBIE B MPAKTHUYECKUX
3a7aHuAX, pemieHbl. [loka3aHO 3HaHHWE Marepuana,
ymenue pabotare ¢ [1O. IlpakTuueckue 3amaHus
oopMIIeHBI B COOTBETCTBUU C TpeOoBaHusAMH. B
BBIIOJTHEHHBIX MPaKTUYECKUX 3aJJaHUAX
MPUCYTCTBYIOT HEOOJIBIINE HEJOUETHI U OLTUOKHU

8 daiuioB

[TpakTrueckue 3aganus BoinonHeHbl Ha 50%. Yacth
3aJ]1a4, IOCTaBJICHHBIX B IPAKTHYECKUX 3aJJaHUSX, HE
peuieHa. HeyBepeHHoe 3HaHue MaTepuana U yMEHUE
paborate ¢ IIO. B mnpaktuueckux paboTax
MPUCYTCTBYIOT IpyOble OIIUOKN

5 0amoB

HpaKTI/I‘-ICCKI/Ie 3aJlaHUs HE BHINOJHEHBI. IlokazaHo

0 oasutoB
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HEe3HaHMEe MaTepHaia u ymeHnue padorars c [10.

IIIxaa oneHNBAHHUSA COOOIEHUS

Kpurepuu onenuBanus baer

CCJIU MMPECACTABJICHHOC COO6H_[€HI/I€ CBUACTCIILCTBYCT O NPOBCACHHOM
CaMOCTOATCIbHOM HUCCIICAOBAHUHA C IIPUBJICYCHUEM PA3JIMYHBIX HCTOYHUKOB

15-20 OastoB
nH(OpPMAIIUY; TOTHYHO, CBSI3HO U TIOJTHO PACKPBIBAETCS TEMa; 3aKITFOUCHUE
COJICPI)KUT JIOTHYHO BBITCKAIOLIUE M3 COJCPIKAHUS BHIBO/IBI.
€CJIN TIPEJICTABICHHOE COOOIIEHUE CBUICTEIHCTBYET O MTPOBEICHHOM
CaMOCTOSITEJILHOM HUCCIIENOBAHUM C IPUBJICYEHUEM JBYX-TPEX UCTOUYHUKOB
A P JBYX-TP 6-14 GamtoB

I/IH(i)OpMaI_[I/II/I; JIOTUYHO, CBA3HO U IMOJIHO PACKPBIBACTCA TEMA,; 3aKJIFOYCHUC
COACPIKUT JIOTMYHO BBITCKAIOIIUEC U3 COACPKaHMI BbIBOABI.

€CJIM MIPEJICTABICHHOE COOOIIEHUE CBUIETEIbCTBYET O MTPOBEICHHOM
WCCJIEIOBAHUY C MPUBJICUEHUEM OJHOTO UCTOYHUKA HHPOPMALIUN; TEMA 2-5 bamioB
PAacCKpbITa HE MOJIHOCTBIO; OTCYTCTBYIOT BBIBOJIBI.

€CJIM COOOIICHNUE OTCYTCTBYET 0 - 1 6amn

IIkaja oueHMBAHUS NPAKTHYECKOH MOATOTOBKH

Kpurepun ouennBanus Bbanabl

Bricokast akTHBHOCTb Ha TPAKTUYECKON 6-10 6a10B
MOATOTOBKE, BBIIIOJIHEHBI BCE 3a/1aHMS,
MPEyCMOTPEHHBIE TPAKTUYECKOU MOITOTOBKOM

CpenHsis akTUBHOCTh Ha MPAKTUYECKOM 1-5 6amnoB
MMOATOTOBKE, BRIIIOJIHEHEI OT 1 10 5 3agaHuii,
MPEYyCMOTPEHHBIX IPAKTUYECKON
MMOATOTOBKOM

Huzkast akTHBHOCTB Ha PAKTUYECKON 0 day10B
MOATOTOBKE, HE BBIIIOJIHEHBI 3a/1aHNUS,
IIPEYyCMOTPEHHBIE MPAKTUYECKON MOATOTOBKON

IIkana OUyeHUueanusa mecma
Hanucanue Tecta olieHMBaeTCs II0 ILKAJIE OT 0 a0 25 0amnoB. OcBoeHue KOMIIETEHITUN 3aBHCUT OT
pe3yjibTaTa HAIIMCAHUS TCCTA.

KOMIETEHIIMM CUMUTAIOTCA OCBOEHHBIMH Ha | 15-25 6ainos (80-100% mpaBUIBHBIX OTBETOB)
BBICOKOM YpOBHE (OILIEHKA OTJIMYHO)

KOMIIETEHIIMH ~ CYUTAIOTCS  OCBOeHHBbIMH Ha | 9-14 6amioB (70-75 % mpaBHIBHBIX OTBETOB)
0a30BOM ypOBHE (OIIEHKa XOPOIIIO);
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KOMIIETCHIIMH CYMUTAIOTCS OCBOEHHBIMH Ha | 1-8 6amioB (50-65 % mpaBUIBHBIX OTBETOB)
YIOBJIETBOPUTEIHHOM YpOBHE (oueHka
YZIOBJIETBOPUTEIIBHO);

KOMIIETEHIIMM CcuMuTalTca He ocBoeHHbIMH | 0 6amioB (Menee 50 % mpaBHIIBHBIX OTBETOB)
(olLIeHKa HEYIOBJIETBOPUTEIHHO).

5.3. TunoBble KOHTPOJIbHbIEC 33JaHMSl WM HHbIe MAaTepHAJbl, HeOOXOAUMBbIE IJIsi OUEHKU
3HAHM, yYMEHHUii, HABBHIKOB U (WJIH) ONBITA [1eATEJbHOCTH, XAPAKTEPU3YIOUIUX 3TANbI
¢GopMupoBaHus KOMIIETEeHIM B Mpolecce 0CBOCHUS 00pa30BaTeIbLHOI MPOrPaMMbl

IIpumep TecTUpOBaHMS

Bapuanr 1.

1. 3D Builder — mporpamma jij1st ObICTPOT0 CO3/IaHMS U pEAKTUPOBaHUS TPEXMEpHOU rpaduku. B
KaKoM (opmare COXpaHsrTCs Bee (Qaibl:

a) *.obj +

0) *.jpg

B) *.bmp

- 2. Yem Texnonoruss FDM otnuuaercs ot FFF:

a) B 3aBUCUMOCTH OT auamerpa uutu (1,75 — FDM, 2,85 mm — FFF)

0) OJTHO U TO K€, JICJIO B IMaTeHTax +

B) FDM — 3710 ab0peBuatypa [uist NepcoHaibHbIX NPUHTEPOB, a FFF — mpoMBIIIIIEHHBIX MallluH

- 3. Pe3uHoBas IeTCKasi UTPYILKA:
a) 3HAKOBasi MOJIE/Tb

0) BepOanbHast MOJICIb

B) MaTepuaibHas MOJCIb +

- 4. Kakoif MaTepuan U3 NepeyrclIeHHBIX €lle He N0CTyIeH s 3D-neyaru:
a) IpeBecuHa +

0) ABC-mactuk

B) TUTaH

- 5. Kakas u3 Mozgenen e sBiseTcsl 3HaKOBOU:
a) rpadux

0) puCyHOK

B) My3bIKaJIbHas TeMa +

- 6. Jlaitte onpenenenue 3D- MoIeTUPOBAHUIO:

a) O6nacTh AESITENbHOCTH, B KOTOPOU KOMIIBIOTEPHBIE TEXHOJIOTUN UCTIOIB3YIOTCS AJIsi CO3aHUS
M300paskeHHH.

0) [Ipouecc coznanus TpéxmepHoil Mojenn o0beKkTa. +

B) [locTpoenuu npoekinu B COOTBETCTBUH C BEIOpAaHHON (pU3HUECKON MOJIENbIO.

- 7. MopenupoBaHue, TP KOTOPOM PeaTbHOMY 00BEKTY MIPOTUBOIIOCTABIISIETCS €T0
yBEJIMUEHHAs WM YMEHbILIEHHAs! KOMHSI, Ha3bIBAETCA:
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a) (hopMaTbHBIM
0) MaTeMaTH4YeCKUM
B) MaTepUaIbHBIM +

- 8. Urto takoe Pennepunr:

a) IOCTPOCHHE TIPOCKIMH B COOTBETCTBUH C BRIOPaHHOW (PU3NYECKON MOJIEIbIO +
0) nopaboTka n300pakeHUs

B) IpUJaHUE IBIKEHUSI O0BEKTaM

- 9. Uto siBiIsIeTCS OCHOBHBIMU NTapameTpamu B 3D-MoienMpoBaHuu:
a) IMHa, TIIyOWHA U BBICOTA

0) o0beM Gurypsl

B) TITyOWHA, BRICOTA U IIMPUHA +

- 10. bazoBslii Bux 3D-MoaenupoBaHus:
a) [ToBepxHOCTHOE MOJICIMPOBAHHE

0) [lonuronanbHOE MOIETMPOBAHUE +

B) TBepaoTenbHOE MOIETUPOBAHUE

- 11. MogenupoBaHue, OCHOBAaHHOE Ha MBICJIEHHON aHAJIOTUH, HAa3bIBAETCS:
a) MJIeaIbHbBIM +

0) MBICIICHHBIM

B) 3HAKOBBIM

- 12. ABTOMaTHYECKUN pacy€T B3aUMOCHCTBUS YaCTHUII, TBEPABIX/MATKHUX TEI C
MOJICJIUPYEMBIMH CHJIAMH TPaBUTAIIMN, BETPA, BRITAIKMBAHUSA, & TAKXKE JPYT C IPYTrOM, Ha3bIBACTCS:
a) AHUMaIus

0) Jluramuueckas CUMYJsus +

B) TekcTypupoBanue

- 13. Yro siBnsieTcss MOJIENIbIO 00BEKTA SI0JIOKO:
a) MyJIsDK +

0) BapeHbe

B) KOMIIOT

- 14. CxoJIbKO OCHOBHBIX 3TAIOB CO3/IaHUs TPEXMEPHOTO N300paKeHHUSI:
a)4

0)5

B) 6 +

- 15. Monenn:

a) YIPOIIEHHOE MPECTAaBICHUE O PeaTbHOM 00BEKTE, MPOLIECCe WK SBICHUU +
0) MaTepuaIbHBIN O0BEKT

B) BU3YQJIbHBIN OOBEKT

Bapuanr 2.
- 1. Kto coznan 3D-moaenupoBanue:
a) Yak Xamn
16



0) Atisen Caseprienn +
B) Anan ThropUHT

- 2. YTo U3 3TOTO HE ABJISIETCS TpEOOBAHHEM K KYJIbTYPHOMY JIaHIIAQTY:
a) HaJIM4YMe OXPAHbBI TEPPUTOPUU

0) OTCYTCTBHE OJTHOOOpa3Hs

B) OTCYTCTBHE OJIaroycTporcraa +

- 3. IlporpaMMHoOe oOecTieueHre, MTO3BOJISIONIEE CO31aTh TPEXMEPHYIO rpaduKy:
a) Cycles

0) Unreal Engine +

B) Dolby 3D

- 4. Yto U3 nepevyrciIeHHOro He SBISETCs MPOorpaMMHBIM oOecrieueHneM i co3ganus 3D-
MOJIETIEH:

a) Autodesk 3Ds Max

0) Agisoft PhotoScan

B) Microsoft Office PowerPoint +

- 5. Korpga coznanu 3D-monenupoBanue:
a) 1973 ron

0) 1963 rog +

B) 1953 rox

- 6. K kakomy BuAy KyIbTypHOTO JaHamadTa oTHOCATCS GaOpuKu, JOPOTH, 3aBOJIBI:
a) MPOMBIIILJICHHBIH +

0) ropoackomn

B) arpapHbIi

- 7. IlepBast nporpamma uist 3D-monenupoBanust:
a) Houdin

0) SketchUp +

B) Blender

- 8. K Bumam xynbpTypHOTO NaHmadTa He OTHOCHTCS:
a) JIECHOM

0) ropoackoit

B) FTOpHBIH +

- 9. I'ne wame npumensiercst 3D-mMoenupoBanue:
a) B KUHemarorpadge

0) B COBpEeMEHHBIX KOMITBIOTEPHBIX Urpax +

B) B N1€YaTHOW MPOAYKIMH

- 10. KakoBa TouHOCTh Bocco3nanus 3D-mopeneit apredakTos:
a) HA3Kas
0) cpenusis
B) BbICOKas +
17



- 11. 3D-monenupoBaHe UCHOIB3YIOT B!
a) Menununae

0) Umxenepuu

B) 00a BapuaHTa BEPHBI +

') HET BEPHOT'O OTBETA

- 12. nTepec K MOAETMPOBAHUIO MOSIBUIICS Onarogapsi KpymHEHITNM WHAYCTPUSIM
pa3BlCUYCHUN, KAKUM:

a) KMHO, BUJIE0 UTPHI +

0) BUpTyaJIbHas PEaIbHOCTh

B) 00a BapuaHTa BEPHBI

- 13. 3D-MoaenupoBaHNUe UCTIOIB3YIOT B:
a) ApxeoJioruu

0) Hduzaitne

B) 00a BapUaHTa BEPHBI +

') HET BEPHOI'O OTBETA

- 14. IlepBbIM 3Tanom npu oun(ppoBKe UCTOYHHUKA U co3aaHUM 3D-Moenu sBIiseTcs:
a) MoJieJIupoBaHue +

0) aHuMaIs

B) TEKCTYPUPOBaHUE

- 15. B xakoM HamnpaBiieHUH Hcnoib3yercs 3D-MoaennpoBaHue B MEAUIIMHE:
a) TOYeyHasi U KOMIUIEKCHasi ToMorpadus

0) cozaHue U KOHCTPYHPOBAHUE TIPOTE30B

B) 00a BapuaHTa BEPHBI +

I') HET BEPHOTO OTBETa
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IIpumepHbIe NpaKTHYECKHE 32 TaHUS
3amanue Nel

3ajanue: 1o npeioxKeHHOMy o0pasiy paspaboTaiiTe TEXHUYECKUH PUCYHOK H3/eius,
cozjaiite 3D-Moz1eib U3/eNus B CHCTEMe aBTOMAaTH3HPOBAHHOIO POSKTHPOBAHHUSI
(CAIIP), mnoaroroBbTe NpOEKT Uil HedyaTd nporotuna Ha 3D-npunTepe,
pacriedaraiite npototurl Ha 3D-npuHTEpe, BHINOIHUTE YEPTEXKH U3/,

O6paseu: Mojens quHamuydeckoii urpymky «IItunay»

Puc.2 —Mogens urpymku Puc.3 —Bapuant neranu
«[Truua» «[Trnua» ¢ Ky1auKkoBbIM «TYJIOBHILE» C OCBIO
MEXaHU3MOM

JluHamMH4ecKHue UIPYLIKH — MHTepecHeHIIne U OYeHb BakKHblE pa3BHBAIOLIME CPEJICTBA,
ocobeHHO st jeredl. OHM JalOT BO3MOXHOCTb MIpAlOIEMy I[1OYYBCTBOBATh
COOCTBEHHOE JIBHJKEHHE M ero pesy/bTaT, IONYTHO Y3HaBas (u3nueckue
3aKOHOMEPHOCTH OKpYy’Karollero npejametHoro mupa. [IpeaiaraeM BbINOIHUTD
MojieJIb IMHaMH4eCKOl UIPYILKH 110 MOTHBaM o0pasa ITHIbI — CHMBOJIa CBOOO/IbI
M c4acTbsl B pycckoM ¢osibkiiope. A JBHKeHHE €€ KpbUIbEB B JaHHON MOJeIIH
JIEMOHCTPUPYET MPHHLMI paboThl KyJ1a4KOBOIO MEXaHU3Ma.

I'abaputHble pa3mepsl u3jienans (B coOpaHHoM coctostHuu): He Gostee 100x60%80 mm,
He MeHee 60x40%x50 mm.
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3aganue No2

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 COOOIIEHUIA.

1. Haznauenue, npumeHenne u ocobeHHOCTH BekTopHOU rpaduku B CAIIP

2. TexHomoruu yBenMYeHUs aAATE€3MOHHOM CIIOCOOHOCTH MaTepualioB Npu paboTre Ha
agauTuBHEIX UITY

3. OmudpoBka peanbHbIX 00bEKTOB MyTEM CKaHUPOBAHUS

4. Hcnonp30Banne aiIMTUBHBIX TEXHOJIOTUN B 3apy0€KHON MPOMBIIUIEHHOCTH

5. ITpumensiembie Mmatepuansl B FDM 31 neyatu ux cBoiCTBa U 0COOEHHOCTH

6. Wcnonbs3oBanue nporpamm CAIIP B 3apyOexHON MPOMBIIITIEHHOCTH

7. Hcnonp30BaHne aAIMTUBHBIX TEXHOJIOTUI B NIUIIIEBOM IPOMBIIUIEHHOCTH

8. [TocTpoenue npoctpancteeHHoi reomerpun B CAITP

9. Hcnonp30BaHne aiIMTUBHBIX TEXHOJIOTUI B CTPOUTEIBCTBE

10. VYCTpolcTBO MalllMH U MPUHIUIBI UX PabOTHI C MCIOJIb30BAaHUEM aJJUTHUBHON TEXHOJIOTMU
SLS

11. VYCTpolicTBO MallMH M MPUHLIMI UX PabOThHl ¢ MCIOJIB30BAaHUEM AJJIUTHUBHOM TEXHOJIOTUU
FDM

12. Hcnonb30BaHue aJAUTUBHBIX TEXHOJIOTUH B chepe MeIULIUHBI

13. OcnoBuble KoH(purypaunun FDM 3] npuHTEepoB, UX yCTPOMCTBO U MEXaHUKA
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14. YCTPOﬁCTBO MallvH W MPUHIUIT UX paﬁoTBI C HCHOJb30BAaHHEM aIJUTHUBHON TEXHOJOTHHU
SLA

IIpumepHoe 3aganue Ha PI'P

B kauecTse 3ajanus /U8 NPaKTHYECKOI YacTi npe/ularaercs cosaats 3D-moxens «Cydmapunn.

Pucynok | ~ Opurunansnas mMojens n3genus «Cyomapunan

DopmyIHPOBKA 3a1aHHS

Ha ocHoBe npeacramnenHoro BapuaHTa H3jleqHs cosjgaitte 3D-mozens m3menus B cucTeMme
asToMaTHzHpoBannoro npoextuposanus (CAIIP), noaroroBeTe npoekr i nevats npororuna ma 3D-
NPHHTEPE, BLITIONIHATE YePTEXK HIICHA.

Texnnueckoe IagaHHe

l. Tabapurnie pazsepil Mmogenn: He Gonee 1301 00x50 ma.
2. Hanenme cocTonT W3 Amyx getaneii: «Kopnyes, «Jloboroe cTexmon:
—  OpeIycMOTpeTE Kpennenne fetand «/lobopoe crexnos na aetany «Kopmycs na mmHTes;
— BHEHIHHE NOBEPXHOCTH JeTaneil Jomsnkl OwTE LenbHEIMH, Oe3 OTBEpCTHH W IHIIHER
TeOMETPHH;
—  Ha geramu «Kopnycs npeaycMoTpeTh Bo3Iyxosabope:
—  OpeIycMOTPETE Boe HeotXoIHMELE 3a30phl, HeobxoauMule ana 3D-newatn.
3. Hcnoneayitre smunnMys 2 nBeTa I8 MOJENH, OTIHYHLIX 0T 0a30BOTO.
4. PazpaboraiiTe BHHTEL, paiMECTHE Ha TPeX JBHIATENNX.
5. Vupackre nerant «Kopnyes noroTHnos, nonydeHHEIM METOI0M MPABHPORKH.

6. OcTphle KpOMER HeoOXOIHMO CKPYTIHTL.

7. Tlo oxonuanmn pabor neoGxoIHMO claThk: 3ckn3 Ha Oymare, 3D-monenn Beex meraneii, cOopodunym
EAMHHILY, YepTed HIAenMA, CHHMOK 3kpada ® daiin npoekta w3 nporpamsei-cnaficepa. Bee
HeodXOTHMBIE 118 NPe1ocTaBIenus popmatel daiinos vieazans B Tadanume 1.
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Hopazok Benoamenns padoTs

|. Ha mmcre ueprémmnod nmnn nucueil Gymarn paipaGoTaiiTe 3cKM3I (MIH TeXHHMYECKHH PHCYHOR)
NPOTOTHIA 18 NOCIeIYIoUero MoJeIHpOBAHHA ¢ YKalaHHeM raGapHTHLIX PaIMEPOE, NOJMHIINTE
MHET CBOHM MEPCOHATEHEM HOMEPOM YMACTHHES OJHMITHAIEL

CoanaiiTe THUHYVEO MANKY B YEA3AHHOM OPraHH3aTOPaMH MecTe (Ha paboues cTOIE KOMIEWOTEPA HIH
CETEROM JIHCKE).

(]

3. Bunomuute anekTponnyio 3D-Monens H3NenHi ¢ Henonsiosanies nporpasyel CATIP, manpasmep,
Komnac 3D, Autodesk Inventor, Autodesk Fusion 360, Tinkercad, SketchUp, Blender u T. n. (ecan
H3ZenHe B ANEHHH MHOTOJETANEHOE, CHelyeT CO3MATE OTASNRHLIE MOJENH Ko JeTanH M
chopry — B 0TIeNLHLIX daiimax).

4. CoxpanHTe B THUNYIO nanky daiin npoexra B ropuate cpensl paipabotkn v B fopuate STEP

5. Ecnm wagennwe mmorogeraneHoe (ecnu TpefyeTcd mo 3agaHuio), B Haeanng  gaiinoR cnemyer
O00aRNATE HaiBanHe fetann. B waieamme daiina cOOpEM ClHelyeT BHECTH COOTBETCTEYIOIIEE
VEAJaHHE.

6. DxcnoprapyiiTe anekTponnkie 3D-Monenn wigenns B opmar stl TakKe B THYHYI NANKY.

7. TloaroroesTe Mogens and mevatd nporotina #a 3D-npuatepe B nporpamse-cnadicepe (CURA,
Polygon man waoil), BEICTABHE HeoOXOIHMEIE HACTPONKH NEYaTH B COOTEETCTEHH ¢ ApaMeTpaMH
NeYaTH Mo YMOTUAHHED WM 0Co00 YKATAHHEIMH OPTAHWIATOPAMM; HeoGXOOHMOCTE NOJIepEeK H
KOHTYPOR NPHIHIIAHHE ONpPeIeiHTe CaMOCTORTENLHO.

8. BrmommuTe CKpHHIIOT NPOEKTa B chaficepe. NEMOHCTPHPYIOUIHI BepHLIE HacTpoiKH NeuaTw,
COXPaHHTE ero TAKKE B THYHYIO MANKY.

9. Coxpannte (haiin npoexTa I8 NeYatH B opMaTe NporpaMssl-claicepa.

10. B nporpamme CATIP nnn Bpyunyio Ha IHCTE 4epTERHONH HIH MHe4el OyMard odopMHTE YepTem
wigenns, cobmopgas tpebosamna [OCT ECK]], B seofxognmom KONHYECTBE BIaHMOCESAHHEIX
NpoeKLHi, ¢ NPOCTARISHHEM pa3Mepos, opopMISHHEM PAMKH H OCHOBHON HAJANHCH H T. I. (ecnH
BEIMOIHASTE YePTEX HA KOMNEKTEPE, COXPAHHTE €M0 B THUHYIO NANKY B (opMaTe NporpaMMel H B
tpopmare PDF ¢ cooTReTCTRYIOMIMM HMEHEM ).

HpnMepHMe 3aIaHUA HA MPAKTUYCCKYI0O IIOATOTOBKY

1. Cozpaiite npoctyto 3D mozens (Hampumep, KIOYHHILY) ¢ IOMOIIbIO mporpammsl ais 3D
MoJienupoBanus, coxpanutre e€ B ¢opmare STL m moaroroBbTe K IeuyaTH, MCIOJB3Ys claiicep.
3areM HamedaraiTe mojenb Ha 3D mpuHTepe, BBIIOJHUTE MOCTOOPaOOTKY M HANHUIIUTE KPaTKUil
OTYET O MPOLIECCE U PE3yJIbTaTaXx.

2. Bribepute ofHy U3 cienyrolMX TEXHOJNOrMH ajgauTuBHOro mnpousBozacrsa: FDM (Fused
Deposition Modeling), SLA (Stereolithography), SLS (Selective Laser Sintering) mnu DLP (Digital
Light Processing). Ha ocHOoBe mnpeaocTaBI€HHOIO TEXHUYECKOIO 3aJaHUs, OLIEHUTE, Kakas W3
TEXHOJIOTUH Hanbosee NOAXOAUT JUIs TPOU3BO/ICTBA JIeTalll

3. Coznaiite 3D-mMozens TpoCcTOro mpeaMera (HarpuMep, Opeska i KII04ed WK TOICTaBKU
s TenedoHa) ¢ UCHOIb30BaHMEM IporpaMMHoro obecneueHus st 3D-moxenupoBaHus. 3aTeM
MIOArOTOBBTE MOJENb ISl [I€4aTH, YCTAHOBUB HEOOXOIUMBIE MTapaMeTPhl, TAaKUe KaK TOJIIUHA CJIOs,
CKOpOCTb TmedaTd M 3anojHeHue. [locie sToro BelmosHMTE nedats Moaenu Ha 3D-npuntepe
MetosioM FDM u onieHnTe Ka4yecTBO MOJTYYEHHOTO U3IETHA.

4. Co3paiite n Hanedataiite 3D-Mozenp IpPOCcTOro 00bEKTa, HANpUMep, Opesika sl KIIHYeH,
ucnonbdys 3D-npuntep FDM-tuna. Co3paiite u Hanedaraiite 3D-monenb MpocToro oObEKTa,
Hanpumep, Opernka ajs Kitodye, ucrnonbdys 3D-npuntep FDM-Tumna.
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IIpumepHBIE BOMPOCHI K IK3aMEHY:

RBOOoO~NOR~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Ocobennoctu padbotsl o6opyaosanusi: FDM npunTep.

OcobenHoctu pabotel obopymoBanus: SLS mpunTep.

Ocobennoctu padboTel obopynoBanust: SLA npuHTep.

[Tpunun paboThl TEXHOJIIOTUU CTEPEOIUTOrpaUIECKOM MevaTu.

Texnuka 6e3onacHocT npu padore ¢ FDM 3D npuHTEpOM.

[IpoBenenue muanoBoro odciyxuanuss FDM 3D npuntepa.

[Ipornecc kanubpoku FDM 3D npunrepa.

[ToaroroBka k padore FDM 3D npunrepa.

3aBHCUMOCTb KayecTBa 1nevyaTu oT BeICOTHI ¢iiosi FDM 3D nipunrepa.

3aBUCHMOCTD KauecTBa MeyaTu oT auaMmerpa sxerpynepa FDM 3D npunrepa.
3aBHCUMOCTb Ka4eCTBa Me4aTH OT Temieparypsl d3kctpyaepa FDM 3D npuntepa
3aBUCHMOCTH KauecTBa reyatu ot ckopoctu neyaru FDM 3D npunrepa.
3aBHUCHMOCTB KadecTBa redatu oT o0ayBa FDM 3D npunTepa.

3aBHCHMOCTB Ka4uecTBa IevyaTu ot 3arpyxaemoro oosekra FDM 3D npunTtepa.
Ocobennoctu paboOTHI ¢ MaTepuaioM s agauTuBHON FDM ycranoku: PLA.
OcobenHoctr paboTHl ¢ MaTepuaiioM Jutst agauTuBHOM FDM ycranoku: ABS.
OcoGenHoctu paboThl ¢ Matepuanom s anauTuBHoii FDM ycranoBku: PETG.
OcobenHoctr paboThl ¢ MatepuaiioM Jutst anautuBHOM FDM ycranosku: TPU.
Xumugeckasi ToctoOpaboTKa TOTOBOM MOJIEIH.

Mexanuyeckas moctoopaboTKa TOTOBOM MOJIETH.

KonTposb rotoBeix uznenuii FDM 3D nipunrepa.

IToaroroska 31 00bEKTa K IEUATH.

Brirpyska ¢aiinos B STL.

Pasnecenne KOMIIOHEHTOB.

Pacnonoxxenne 00bpexToB Ha cTojie FDM 3D npunTepa.

DKCTPYIEP U €ro YCTPOUCTBO.

Hcnonbs30BaHKre pydHOro U3MEPUTENIBHOIO HHCTPYMEHTA /1711 KOHTPOJIA KauecTBa U3/EIHS.
[Tpumenenne cucteM OECKOHTAKTHOM ONM(POBKH 111 KOHTPOJISI KAUeCTBA U3IEIHSI.
[IpunenbHbIE OTKIOHEHUS IO CTaHIapTaM TEXHUYECKOU TOKYMEHTALlUH.

TouHOCTH M3MEPEHMS, TOTPEIIHOCTD.

ITpoBepka monenu B [1O Ha Hanuuue nedexToB.

[Ipumenenne FDM 3D npunTepa B IpOMBIIUIEHHOM IPOU3BO/ICTBE.

[Tpumenenne FDM 3D npunrepa B ObITY.

[Ipumenenne FDM 3D npunTepa B MajioM IPOU3BOJICTBE.

IIpumenenne FDM 3D npunTepa A npou3BOACTBA JETaJIeld MaIIMH.
[Ipumenenne FDM 3D npunTepa ais IpoUu3BOICTBA XY105KECTBEHHBIX 00BEKTOB.
Beinonnenue paboT 1o JOBOJAKE U3IENINH.

TexHu4eckue mapameTpbl U XapaKTEePUCTUKH COBPEMEHHBIX aJINTUBHBIX YCTAHOBOK.
[IpuMeps! UCTIOIB30BAHMS COBPEMEHHBIX aJINTUBHBIX YCTAHOBOK.

Hcnonb30BaHne KOOPAMHATHO-PACUETHBIX CTAHKOB /IS 1iesiel (MHUIIHON 00pabOTKH.

5.4. Meroanueckue MaTepHMalibl, ONpeJeJsilOIIMe NPOUEAYPbl OLEHUBAHUS 3HAHUM,
YMeHMii, HABBIKOB M (WJIM) ONBITA JAeSITeIbHOCTH, XapaKTePHU3YIOLIUX 3Tanbl (POPMHPOBAHUSA

KOMIIeTeH I[N

HpezmaraeMLIe TCCTOBBIC 3adaHUWs NPCAHAZHAYUCHBI Ui IMOBTOPCHUA HpOﬁI[GHHOFO Marcpuajia u
3aKpCIIJICHUA 3HaHI/II>'I, ri1aBHasA MEJIIb TECTOB - CUCTEMATHU3UPOBATH 3HAHHUA CTYIACHTOB. Bo Bcex
TCCTOBBIX 3aJaHUAX HCO6XO,[[I/IMO BLIGpaTB HpaBHJ’ILHLIfI H3 npcajraracMbiX OTBCTOB, 3aBCPIIUTH

TpeOoBaHusI K TECTHPOBAHMIO
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orpenesieHue JMOO BCTaBUTh HEJOCTAIOMMI TepMUH. TeKymuid KOHTpOJIb 3HAaHUH B BUAE
TECTUPOBAHUS, IIPOBOJUTCS B PAMKAX IIPAKTUYECKOTO 3aHATHUS.
Hanwucanue tecta onennBaercs mo mkaie ot 0 1o 25 6aioB. OcBoeHHE KOMIETEHINA 3aBUCUT OT
pe3yJibTaTa HalMCaHUs TECTA.

Ilpakmuueckue 3a0anus

CrygenTaM mpemjiaraeTcsi MpOJIEMOHCTPUPOBATH 3HAHUA, IOJYYCHHBIE B MPOIECCE OCBOCHUS
IUCHUILTMHBL. Ha OCHOBE MOTy4eHHBIX TEOPETUUYECKUX 3HAHUM KaXKJIbI CTYIEHT 0053aH BBIIIOJIHUTH
MPAKTUYECKUE 3aIaHUS 110 U3y4aeMOU TEME.

TpedoBaHus K COO0IIEHUIO
Coo01enne — IpoOAYKT CaMOCTOSITETIbHON PabOThl CTYJEHTA, MPEACTABISIOMUN CO00H MyOIu4HOe
BBICTYIJICHHE 110 IPEJICTABJICHHUIO IOJYYEHHBIX PE3yJIbTATOB PELICHUS OIPENEIEHHOW Yy4eOHO-
MPAKTUYECKOH, YUeOHO-HCCIe0BATENbCKON HITH HAYYHON TEMBI.

TpeodoBanusi 1o 0popMJIEHHIO COOOIIEHUS
IMocnenoBaTeIbHOCTH MOATOTOBKH COOOIIEHNS:
1. [TonGepute 1 U3yyuTe TUTEPATYPY 10 TEME.
2. CocTaBbTe IJIaH COOOIIEHUS.
3. BeinenuTe OCHOBHbBIE TTOHATHS.
4. BBeguTe B TEKCT JOMOTHUTEIBHBIE TAHHBIC, XapaKTEePU3YIOIINE 0OBEKT
U3YYCHHUS.
5. OopmuTe TEKCT MUCHMEHHO.
6. [TonroToBsTE YCTHOE BHICTYIUIEHHE C COOOLIEHUEM HA YUeOHOM 3aHSITUU
Camo BBICTYIIICHHE JOJDKHO COCTOATH U3 Tpex yacTei — BerymieHus (10-15%
0011ero BpeMeHu), ocHoBHO#M yacTu (60-70%) u 3akmouenHwus (20-25%).

TpedoBanns k 0pOPMIICHHIO TEKCTA

OO61muii 00beM He JOJIKEH NMpeBbIaTh 5 cTpaHull popmata A 4, ab3all JOJKeH
paBHAThCA 1,25 cm.

[Tosst cTpanwmibr: JieBoe - 3 cM., mpaBoe - 1,0 cM., HmxkHee 2 M., BepXHee - 2

cM. Tekct nevaraercs yepes 1,5 nntepBana. Ecinu TekcT HabupaeTcs: B TEKCTOBOM
penaktope Microsoft Word, pekomenyeTcst ucrosibzoBath mpudtsi: Times New
Roman, pazmep mpudra - 14 nt.

[Tocne 3aronoBka, pacmoiaraeMoro HocpeIuHe CTPOKH, He CTaBUTCS Touka. He
JIOITyCKAeTCsl MOAYEPKUBAHNE 3aT0JIOBKA M IIEPEHOCHI B CIIOBAX 3arojloBKa.
CrpaHuUIBI HYMEPYIOTCS B HapacTaroleM rnopsake. Homepa crpaHuil cTaBsTcs BHU3Y
JMCTA 10 LEHTPY, pa3mep mpudra - 12 ot

TuTyIbHBIN JTUCT BKIIOYAETCS B OOIIYIO HyMEpaIluio, HO

HOMEp CTPaHUIIBl HA HEM HE MPOCTABIISIETCS (3TO HE OTHOCUTCS K COJIEPIKAHUIO
COO0IIICHUS).
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TpeOGoBanus k pacyeTHO-rpaduyecKoii padore:

PaGoTta BBITIONHSETCS 1O WHIWBUIYyAJIBHOW (OpME OpraHu3alud, KaXAbIA CTYIACHT HWMeEeT
WHJIMBUIyAJIbHOE 3a/IaH1E, COOTBETCTBYIOIIEE €r0 BAPUAHTY.
[lepen BbIMOTHEHWEM pacueTHO-rpauuecKux padoT CleAyeT U3YYUTh TEOPETHUYCCKHA MaTepHal.
Pacuetno-rpaduueckue paboTsl 0GOPMIIIIOTCS B COOTBETCTBHH CO CIASAYIOIICH CTPYKTYpPOM:
- HAMMEHOBaHUE, HOMEP PadOThI;
- TeMa;
- 1ICTIb;
- YCJIOBHS 3aJIaHUS,
- pacyeTHasi 4acTh C MOSCHEHUEM PEIICHUS;
- BBIBOJI IO paboTe.
[Ipu BBIMOMHEHMH pPabOTHI HEOOXOJUMO COOJIOIAaTh EIUHCTBO TEPMHHOJOTUH, OOO3HAYCHHM,
eIMHUILl U3MepeHus B cooTBeTCTBUH ¢ neicTByromumMu CHullamu u 'OCTawmu.

[Ipu omeHke oTBETa CTyACHTA Ha pacyeTHO-rpadUUYECKO MPENoaaBaTellb PyKOBOJACTBYETCS
CJIEIYIOIIUMU KPUTEPUSIMH:

Onenka Kpurepuu onienku

OTinyHO PI'P BhITOSTHEHA TTOJTHOCTHIO, 06€3 OMUOOK (BO3MOXHA OJIHA HETOYHOCTb,
OTMHMCKa, HE SBISIONIA’ICA CIEACTBUEM HENMOHMMAHUs MaTepuaa).
Copepxanrie pabOThI MOJHOCTHIO COOTBETCTBYET 3agaHuio. CTpykTypa
paboTHl JIOTHYECKH W METOAMYECKH BblaepxkaHa. OdopmiieHne padoThl
OTBEYACT TNPEAbABISIEMbIM TpeOoBanusM. Ilpu 3ammre pPabOTHI

(81-100 6amoB)

oOyyaroluiicss MNpPaBUIBHO U YBEPEHHO OTBEYAaeT Ha BOMIPOCHI
npenojaBaTeis, JIEMOHCTPUPYET TIJIyOOKO€ 3HAHHE TEOPETUUYECKOrO
MaTepHuaia, CocoOeH apryMEHTHPOBAaTh COOCTBEHHBIC YTBEPKACHUS U
BBIBOJIBI.

Xopomro PI'P BblnoNHEHa NOJHOCTHIO, HO OOOCHOBAHMSI IIArOB PELICHUS
HEJOCTAaTOYHBI, JONylIeHa OJHAa HerpyOas omuOKka WM [ABa-TpU
(61-80 Gaos) HEJO0YeTa, HE BIMAIOIMX HAa MPAaBWIBHYI I0OCJIEI0BAaTEIBHOCTD
paccyxxnenuil. ConepxkaHue pabOThl  MOJHOCTBIO  COOTBETCTBYET
3agauio. CTpykTypa paboOThl JOTHUECKHM M METOJWYECKH BBIAEp)KaHa.
Odopmiienre paboThl B LIE€JIOM OTBEYAET NPEAbABIAEMbIM TPEOOBAHUIM.
[Tpu 3amure paboThl 0OyUarOMics TPaBUIBHO M YBEPEHHO OTBEYAET Ha
OOJIBIIMHCTBO BOIPOCOB IPENOJaBaTeNs, IEMOHCTPUPYET XOpollee
3HaHUE TEOPETUYECKOro Marepuajga, HO HE BCerja CrocoOeH
apryMEeHTHPOBAaTh COOCTBEHHbIE YTBEpXKJIEHUS U BbIBOABL. llpu

HaBOAAIIUX BOIIPpOCaxX NpEnoJgaBaTeiid UCIIPABIIACT OIINOKH B OTBETE.

Y 10BNIETBOPUTENHHO B PI'P nonymieHo Oosiee ogHoN rpyOoi ommOku win Oojiee ABYX-TPex
(41-60 6amm0B) HeoYeTa, HO OOydYaroIIMiics BlajeeT 00sM3aTeTbHBIMH YMEHHUSIMHU I10
npoBepseMoii Teme. ConepkaHue padOThl YACTUYHO HE COOTBETCTBYET
3aganno. OdopmieHne paboThl B IEJIIOM OTBEYAET MNPEIbSIBISIEMbIM
tpeboBanusaM. Ilpu 3ammre paboTsl 00yyaromMHcs JOMycKaeT OIMOKH
IpU OTBETaX Ha BOIMPOCHI IperojaBaTelis, JAEMOHCTpUpYET ciaboe

3HAaHHUC TCEOPECTUYCCKOTO Marcpuaia, B OOJILIITNHCTBE CJIydacB HE
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CHOCOOCH YBEpEHHO apryMEHTHUPOBATH COOCTBEHHBIC YTBEPKICHHS U
BBIBOJIBI.

HeynosnerBopurensn | B PI'P nomymieno 6onblnoe KOJMYECTBO CYIIECTBEHHBIX OMIMOOK IO
0 cytu pabotel. CopepxaHue pabOTBI HE COOTBETCTBYET 3aJaHHUIO.
Odopmiienne paboThl He OTBEYACT MpeAbABIsieMbIM TpeboBanusm. NN
(21-40 Gannos) PacuerHo-Tpaduueckas pabora He MpeACTaBlIeHA MpenoAasarento. [Ipu
3amure PI'P  oOywarommiics aeMOHCTpUpyeT cllaboe TMOHMMaHHE

IporpaMMHOI'0O MaTcpHraja.

TpeGoBanust k IK3aMeHy

[IpomexxyTouHast aTTecTalus MO JAMCLMIUIMHE ONpPENENsieT CTENEeHb YCBOCHHUs 3HAHUW, YMEHUH U
HaBBIKOB CTYZEHTOB M0 Y4€OHOMY MaTepuay CeMECTpa, IPOBOIUTCS B BUC IK3aMEHA.

DK3aMeH MPOBOJUTCS B YCTHOU opme, Tlie CTyleHTaM HEeoOXOIUMO OTBETUTh HAa TEOPETUUYECKUE
BOITPOCHI.

IIIxana oneHNBaHUA DK3aMeHa

30-25 OamioB - TUIAHOBBIC TMPAKTHUYECKWE 3aJaHUS BBHITIOJHEHBI B IOJIHOM O0BEeMe; TpPHUBEICH
MOJIHBIMA, HWCYEPHBIBAIOUIE IMPABUJIBHBI OTBET M JAHbl MCYEPIIBIBAIOIINE BEPHBIE PACCYXKIACHUS;
YCTHBIM OTBET HA BOIIPOCHI KOHCTaTUPYET IIPOYHOE YCBOCHHUE 3HAHUM U YMEHUI.

24-18 06amioB - IJIAHOBBIC MPAKTUYECKHE 3aJIaHUS BBITIOJIHEHBI B MOJIHOM OOBEME; MOCTaBIICHHBIC
3a/1auyd pelieHbl MPABUIBHO, OJIHAKO PACCYXKIICHHs, MPUBOMISIINE K OTBETY, NPEACTABICHBI HE B
MOJIHOM 00BbeMe, WM B HHUX COJEpXKaTcs JOTHYEeCKHE HEIO0YeThl; YCTHBIH OTBET Ha BOMPOCHI
COJICPKUT HETOUYHOCTH, HE3HAYUTEJIHHBIC TTOTPEUTHOCTH B U3JI0’KEHUU TEOPUH.

17-9 GamnoB - 1MIaHOBBIC MPAKTUYCCKUE 3aJaHUS BBIOJTHEHBI, JIaHBI NMPABUJIbHBIE OTBETHI, HO B
HEKOTOPBIX M3 HUX JIOMYIIECHbI OIIMOKH; YCTHBI OTBET Ha BOIPOCHI TMOKAa3bIBACT OTACIIbHBIC
MpoOEIbl B 3HAHUSX CTYIEHTA.

8-5 Oaya - mIaHOBBIE MPAKTUYCCKUE 3aJIaHUS BBITIOJIHEHBI HE B TIOJTHOM 00BEME; YCTHBIM OTBET Ha
BOMIPOCHI COJEPKUT TPyOble OMMUOKHU B M3II0KEHUU TEOPHUU, KOTOPHIE MOKA3bIBAIOT 3HAUUTEIbHbBIE
npoOenbl B 3HAHMSX CTYACHTA; OOJiee TMOJIOBUHBI BOIPOCOB OKa3alMCh 0€3 OTBETOB; 3HAHUSI M
YMEHHUS He COOTBETCTBYIOT TPEOOBAHUSAM IPOTPAMMBI.

4-0 OamaoB — HE BBHINOJHEHBI IUIAHOBBIE TMPAKTHUYECKUE 3aJaHHsl, CTYIEHT OOBSBISIET O
HEMIOHMMAaHUM MaTepualia AUCHUIUIMHBL, O TIOJJHOM HE3HAaHWHW OTBETa Ha IIOCTABJICHHbBIE
TEOPETHYECKUE BOTIPOCHI
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HToroBbie MIKAJIbI OLIEHUBAHUS MO TUCHUILIHHE
[Ipu BbICTaBICHUH UTOTOBOM OIIEHKH MPEINo/IaBaTeIeM YUUThIBaeTCs paboTa CTyIeHTa B
TEYCHHE BCETO CPOKA OCBOCHHMSI TUCIIUTUIMHEI, & TAKXKe OaJUTBI, TOJyYEHHBIC HA TIPOMEKYTOUHOM
aTTecTaluu

udposoe | Beipaxenue | CroBecHOE BbIpaKeHHE Ornucanue o1eHKU B TpeOOBAHUSIX K YPOBHIO

BEIp@XEHHE | B Oayuiax 1 00BEMY KOMIICTCHITHIA
bPC
5 81-100 OTnu4HO (3a4TEHO) OcBoeH NPOJIBUHYTHIN YPOBEHB BCEX

cocraBistromux kommnerennuii YK-2, JIITK-7

4 61-80 Xopo1o (3a4TeHO) OcBoOEH NOBBIIICHHBI YPOBEHb BCEX
coctapsitoux kommnerenuud YK-2, JATTK-7

3 41-60 Y 10BIETBOPUTEIEHO OcBoeH 0a30BBIl YPOBEHB BCEX
(3auTeHO) cocraBisromux komnerennuii YK-2, JIITK-7
2 0-40 HeynosnerBopurensno | He ocBoeH 6a30BbIil ypoBEHB Bcex
(HE 3a4TEHO) cocraBisromux komnerennuii YK-2, JITK-7

6. YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIVINHbI
YYEBHO-METOJAUNYECKOE U PECYPCHOE OBECIIEYEHUME JUCHUIIJINHBI

6.1. OcHoBHas JUTepaTypa
1. MWumxenepnas 3D-kommnbroTepHas rpaduka B 2 T. Tom 1 : yueOHUK M MPAKTHKYM UISL CPEIHETO
npodeccuonamsHoro  obpaszoBanus /  A.JI. Xeiiden, A. H. JlorunoBckuii, U. B. Byropuna,

B. H. BacunbeBa ; nmon penmakiueinn A. JI. Xetiderna. — 3-¢ u3m., nepepad. m gorn. — Mocksa .
WznarensctBo HOpaiit, 2023. — 328 ¢. — (IIpodeccuonansuoe oopazosanne). — ISBN 978-5-534-
07976-0. — Tekcr : oanekrtpoHHbli // OOpa3zoBatenbHass Iuiatdopma IOpailt [calT]. —

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

2. AnIUTUBHBIE TEXHOJIOTUM B MPOU3BOACTBE: yueOHOe mocobue s By30B / A. JI. 'annHOBCKUIA,
E. C.T'onyGes, H. B. Kobephuk, A. C. DUIUMOHOB ; moJ, oOmeit penakuuei
A.JI. TanuHOBCKOTrO. — 2-€ M31., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. —
145 c. — (Bricmiee o6paszoBanme). — ISBN 978-5-534-16005-5. — TekcTt : 2JIeKTpOHHBIN //
Oo0pazoBarenbHas miatdopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/523614

3. baunos, B. U. Tlenaroruka 2. 0. Opranu3anusi yaeOHOU JEATEIHHOCTH: y4eOHOE TIocoOme st
By30B / B. U. biiunos, E. 0. Ecennna, . C. CepreeB. — Mocksa : U3narensctBo FOpaiit, 2023. —
222 c.— (Bricmee oGpaszoBanue). — ISBN 978-5-534-14773-5. — Tekct : 3J€KTpOHHBIA //
O6pazoBarenbHast iatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/520289

6.2. JlonosiHuTEIbHAS JIUTEPATypa

1. bonnaperko A.M. MaketupoBanue B Ju3aifHe HHTEphepa : yueOHoe mocodue / bormapenko
AM.. — Cankr-Ilerep6ypr : Cankr-IletepOyprckuii  rocyqapCcTBEHHBI — YHHBEPCHTET
MIPOMBIIIJICHHBIX TEXHOJOTUHN U au3aitHa, 2023. — 61 ¢. — ISBN 978-5-7937-2394-7. — Tekcr :
anekTpoHHblt // LludpoBoit obOpazoBarenbubiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/140138.html

2. MopenupoBaHie W TPOTOTUIIMPOBaHHE : y4deOHoe mmocobue ais mKoipHUKOB / B. B.
Kmumos, I'. K. bapsime, FO. O. XykoBckuii [u 1p.]. — MockBa : HanuoHanbHbIi
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HCCIeI0OBaTEeNbCKU siaepHblil yHuBepeuteT «MUDU», 2023. — 164 ¢. — ISBN 978-5-7262-3009-
2. — Texcrt : anextponHsiit // Ludposoit oopazosarensHblii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/141183.html

6.3 Pecypcbl UHPOPMALMOHHO-TENEKOMMYHMUKALMOHHOMN ceTn « MHTEepHeT»

1 http://mon.gov.ru - MunucrepcTBo 00pa3zoBanus u Hayku PO;

2 http://www.fasi.gov.ru - deaepanbHOE areHTCTBO 110 HAyKe ¥ 00Pa30BaHUIO;
3 http://www.edu.ru - denepanbublii nopran «Poccuiickoe 00paszoBaHuey;

4. http://www.garant.ru - uadopmanroOHHO-IPaBoBO# moptai «I'apaHT»

5. http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTebHbIil MOPTAT;
6

7

0

8

http://www.openet.edu.ru - Poccuiickuii TOpTaja OTKPHITOr0 0Opa3oBaHMUS;
http://www.ict.edu.ru - mopran mo MHGOPMAHMOHHO-KOMMYHHUKAIIMOHHBIM TEXHOJIOTHSM B

Opa3oBaHUU;
. http://pedagogic.ru - negarorudeckas OuOIMOTEKA;
0. http://www.pedpro.ru - xypuan «Ilemaroruka;
10.  http://www.informika.ru/about/informatization_pub/about/276 - HAYYHO-METOJUYCCKUIM

xypHan «adopmaTuzaius 00pa3oBaHUsA U HAYKN,

11. http://www.hetoday.org - sxypran «Beicuiee 00pa3oBaHUe CErOIHS.

12. http://www.znanie.org/ - O6wectBo «3Hanue» Poccun

13. http://www.gpntb.ru - CocynapcTBeHHas MyOJIMYHAs HAYYHO-TEXHUYECKast OMOIMOTEeKA.
14. http//www.rsl.ru - Poccuiickast HalfoHaIbHAs OUOIHOTEKA.

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

16. http://www.znanium.com/ - D1eKTpoHHO-0KOIMOTeYHAast CHCTEMA

17. http://www.biblioclub.ru/ - Yausepcurerckass 6MOIMOTEKA OHIIANH

18. http://www.elibrary.ru — Hayunas snekrponHas 6u0morexa

TMETOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JTUCHUITJIMHBI

1.Metoauyeckne pEKOMEHAAIIMU IO OPTaHU3AIMH W BBIMIOJHEHUIO CAaMOCTOSITEIBHOM paboThI
CTYJICHTOB

8. NHO®OPMANMOHHBIE TEXHOJIOTHMHA JJIA OCYIMECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

JInueH3noHHOE MporpaMMHoe o0ecnieyeHue:
3apyo6exnoe: Microsoft Windows, Microsoft Office
OrteuectBenHoe: Kaspersky Endpoint Security

CB0001HO pacnpocTpaHsieMoe POrpaMMHoOe odecrevyeHne:
3apyoexnoe: Google Chrome, 7-zip
OteuectBennoe: OMC Ilneep (1 BocniponsBeieHUs] DIEKTPOHHBIX YueOHbIX Moyreit)

HNHpopmManoHHBIEe CIPABOYHbIEC CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»
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IIpodeccnonanbHbie 0a3bl JAHHBIX:

fgosvo.ru — IMopran DenepanbHbIX rOCYIAPCTBEHHBIX 00Pa30BATE/ILHBIX CTAHJIAPTOB BBICIIECTO
o0Opa3oBaHus

pravo.gov.ru - OdunuanbHbli HHTEPHET-IOPTAJ IIPABOBOM HHGOPMALIMU

www.edu.ru — ®enepanbHblii mopran Poccuiickoe 06pa3oBaHue

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

MarepuanbHO-TeXHHYECKOe 00ecrieueHre AUCUUILUINHBI BKIIOYAeT B ceO0sl:

- yueOHbIC ayIUTOPHH VIS IPOBEACHUS 3aHATHI JICKIIMOHHOTO M JIAOOPAaTOPHOTO THIIA, KypCOBOTO
MPOEKTHUPOBAHUS (BBIIIOJHEHUSI KYPCOBBIX padoT), IPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTALUH,
TEKYIIET0 KOHTPOJS W IMPOMEXKYTOYHOH aTTeCTallld, YKOMIUIEKTOBaHHbBIC Y4eOHOW MeOelblo,
JOCKO, 1a00paTopHbIM 000pYIOBAHUEM.

- 1aboparopusi ”HPOPMAIIMOHHBIX TEXHOJIOTHIA, OCHAIIICHHAS JTa00PaTOPHBIM 000y I0BaHUEM:
KOMIUIEKT y4eOHOW MeOenH, NmepCcoHaIbHbIe KOMIBIOTEPHI ¢ MOIKIIOYEHHEM K cetd MHTepHeT u
O0ECIeYeHUEM JIOCTyNa K OJIIEKTPOHHBIM OHOJIMOTEKaM W B 3JICKTPOHHYH HWH(POPMAIIMOHHO-
obpazoBarensuyro cpeny ['YII, ycranoBiieHHBIM nporpaMMmHbIM obecnieaenrneM KOMITAC-3D;

- TNOMEUICHHS Ui CaMOCTOSTENIbHOW palbOThl, YKOMIUICKTOBaHHbIE Yy4eOHOW MeOebio,
MEPCOHAIBHBIMI KOMITBIOTEPAMHU C MOJKIIOYEHUEM K ceTH VMHTepHeT u oOecreuyeHreM J0CTyIa K
AJIEKTPOHHBIM OMOJIMOTEKaM U B AJIEKTPOHHYIO HHPOPMAIMOHHO-00pa3oBarenbHyto cpeny UEG;

- TIOMEIIEHUS Ui XpaHEeHUs W NPO(UIAKTUYECKOTO OOCTYXHBAaHUS Y4eOHOTO 00OpYHOBaHMUS,
YKOMILIEKTOBAaHHBIE MeOenbio (IKadbl/cTeniaxu), HabopaMu JEMOHCTPAIIMOHHOTO 000pYIOBaHUS
1 y4eOHO-HArJISIIHBIMU TIOCOOUSIMH.
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