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1. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHMUSA

1.1. lean 1 3aaa4y JUCHUILIHHBI

Leabio TMCHMMIMHBI SBJISIETCS U3YUYEHHE CTYIEHTaMU YCTaHOBOK ISl lTUTUBHOTO MPOU3BO/ICTBA,
CIOCOOOB MPOTOTUITUPOBAHUS U OCOOCHHOCTEI 000PYAOBAaHUS M €r0 BOZMOXKHOTO UCIIOJIB30BAHMUS B
00pa30BaTeNbHOM IEATEIBHOCTH IIKOJIbHUKOB.

3agaym AUCHMIIMHBI:

- (hopmupoBaHue y CTYJEHTOB 3HaHUN 0 TexHoJorusax 3D neuyaTu;

- pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH CTYIEHTOB;

- (hopmupoBaHue y CTYJEHTOB 3HAHUN MO YCTPOICTBY YCTAaHOBOK aITUTUBHOTO ITPOU3BOJICTBA.

1.2. Ilnanupyemblie pe3yJbTaThbl 00yUeHUsI

B pesynbrare ocBoeHHs OaHHOW IUCHUIUIMHBI Yy oOOydaromuxcsi (OpMUPYIOTCS CIEAYOIue
KOMIIETEHIIUH

IIK-3. Cnocoben QopMupoBaTh pPa3BUBAIOIIYI0 OOPAa30BATEIbHYIO CpeAy [UIsl JOCTHXKEHUs
JMYHOCTHBIX, IPEAMETHBIX U METAPEAMETHBIX PEe3yIbTaTOB 00yUEHHS CPEICTBAMU MPENOAaBAEMbIX
y4eOHBIX IPEIMETOB.

CIIK-2. CriocobeH opranu30BbIBaTh 00Pa30BATEIbHYIO AEATEIBHOCTh O0YYAIOUINXCS HAITPABICHHYIO
Ha MOJEIMPOBaHKE, IPOTOTUIHPOBAHIE, MAKETUPOBAHUE U N3TOTOBJICHNE TUYHOCTHO- U COLIMATILHO-
3HAYUMBIX OOBEKTOB TPY/Ia.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI
JucuumnirHa BXOIUT B 00s3aTenbHYI0 4acTh bioka 1 «JlucuumiuuHsl (MOIYJIM)» U SIBISETCS
00s13aTeNIbHON IS H3YUCHUSI.

Jis ocBoeHus: AucUUIUIMHBL «IIpoTOTMNMpOBaHUME M MaKETHPOBAHUE» CTYAEHTBI HCIOJIB3YIOT
3HAaHUS, YMEHUS W BHJIBI JCATEIHHOCTH, CHOPMHUPOBAHHBIE B MPOLECCE HM3YYCHHS JAUCIUTUINH
«Uepuenue», «MaremaTtnka», «O0paboTKa KOHCTPYKLMOHHBIX MarepuanoBy», «OxpaHa Tpyaa H
TEXHUYECKHEe  M3MepeHHs»,  «TexHudyeckoe  KOHCTPYUPOBAaHME W MOJCIHPOBAHUEY,
«H(popMaIIMOHHBIE TEXHOJOIMH B TEXHUYECKOM MpOeKTHpoBaHuu. 3D-monenupoBanue», « Teopus
MeXaHU3MOB U MamuHy», « Mmkenepuas rpaduka (OcuoBsr CAIIP)».

OcBoenne aucuuiuinHel «IIpoToTHNUpOBaHNE U MaKETUPOBAHUE) SBIISIETCS HEOOXOAUMOM OCHOBOM
i w3ydeHuss guctuminH  broka 1, mumcmumimH  —  «TexHMYeckoe KOHCTPYHUpPOBaHHE U
MoJieIupoBaHue», «VIHHOBAaIlMOHHBIE TEXHOJOTHUH B XYA0KECTBEHHOH 00pabOTKE MaTrepHhaoBy,
«Teopust 1 mMeronuka oOydeHus 3D-MOOENMMPOBAHUIO W TPOTOTHITMPOBAHHIO»; JJISI MOATOTOBKH
BBIITYCKHOW KBaJIM(UKAMOHHONW pabOThl U Ui JalbHeimeill npodeccnoHaabHOM AeSITeNbHOCTH B
cucteMe o0pa3oBaHMs.

3. OFbEM U COAEP) KAHUE JUCIHHUIIJINHBbI
3.1. O0BneM TMCHMILITHHBI

IToxazarens 00beMa AMCHUILIHHBI ®opma
o0yueHnust
OuHnas
OOBeM TUCHMITIIMHBI B 3a4€THBIX €TUHHUIIAX 2
OOBeM TUCHMITIMHBI B Hacax 72
KonrakrHas pabora: 42,4
Jlexuun 14
[IpakTrueckue 3aHATHS 28
KoHTakTHBIE Yachl HAa MPOMEXYTOUHYIO aTTECTALIUIO: 0,4
3auer 0,2
PacuetHo-Tpaduueckas paborta 0,2
CamocrosrenbHas pabora 18
Kontposnb 11,6




dopma IpoOMEXyTOUHON aTTECTALMU SIBJISIETCS 3a4eT U pacueTHO-Tpaduueckas padbora B 7 ceMecTpe.

3.2. ConepxxaHue QM CHUILTHHBI

Kos-Bo uacos

Jlexn | IIpak
HaumenoBanme pa3aesioB (Tem) HH THYEC
JMCUUIINHBI ¢ KPATKUM COAep:KaHueM KHe
3aHAT
ust
Tema 1. BBenenne B Kypec. 2
Tema 2. IlpaBuna OezonacHoii padorsl ¢ UIIY oOopynosanuem pas 3D 2
neYyaTu.
Tema 3. OcHoBbl nporoTunupoBanusi. OOmue tepmunsl; [IpeuMyiecTsa u 2 2

HpO6JI€MBI peaiu3anunu aJaIuTUBHBIX TGXHOHOFHﬁ; Knaccmbnxauml MCTOAOB,
CUCTCM M YCTAHOBOK aAIMTUBHBIX TEXHOJIOT Ui

Tema 4. Texnonoruu 3D neuaru. PoTononMMepHbIe aAIUTUBHBIE YCTaHOBKHY; 2
VYCTaHOBKM J1a3€pHOrO CIIEKAHUS IIOPOIIKOBOIO Marepuana; Y CTaHOBKH
CEJIEKTUBHOI'O JIa3epHOI0 ClIeKaHus; MeTo 1 J1a3epHOro HaIlIaBJICHMSL.

Tema 5. BpiOop TexHoJOrMi aJIUTHBHOIO INPOM3BOACTBA HA OCHOBeE 2 4
TexHu4eckoro 3aganusi. OCHOBaHMS s BbIOOpa KOHKPETHBIX aJJUTHUBHBIX
TEXHOJOrMi; XapakTepUCTUKH BEIECTBA, MCIIOJIb3YEMOIO JJIs CO3/aHus
Mojieneit; Pazmepsl paboueii 30HbI Ml yCTAHOBJICHHS TrabapuToB (HOPMUPYEMOTO
00bekTa; BpIOOp amauTUBHOW YCTAaHOBKM C Y4Y€TOM OOJIACTH HCIIOIb30BAHUS
Oy Iymux MoJeIeH

Tema 6. Texnosorusi 3D neyatu meroaom nocaoiiHoro Hamjasjaenus (FDM). 2 4
[logaua mmactuka B OKCTpyaep; PacmiaBineHue 1iacTika B OKCTPYIEPE;
[TocnoliHoe HaHeceHWe pacIUIaBICHHOTO TUTACTHKA; JIOCTOMHCTBA M HETOCTATKH
HpI/IMCHSICMOP'I TCXHOJIOTUAN

Tema 7. OJxcnayaranms 3D mnpunrepa FDM-tuna. Ilpumenenune B 2 6
MAIIMHOCTPOUTEIPHOM  TIPOM3BOJCTBE;  TeXHHYECKHE  XapaKTEPUCTUKH;
TexHonornueckue OCOOEHHOCTH TieyaTH; BbINOJIHEHHWE meyaTu peanbHbIX
00BEKTOB M JleTajiel MallIHH.

Tema 8. MHcnonbzoBanue FDM 3D medyarm Ha ypoKax TEXHOJIOTMH B 2 4
00pa3oBaTeIbHBIX OPraHU3AIUsIX CPEIHEro 001ero 00pa3oBaHms.

Tema 9. ®Ounumnasa oOpadorka wu3genuit FDM mneuarn. TexHuueckue 2 4
nmapaMeTphl, XapaKTEePUCTHUKH W OCOOCHHOCTH COBPEMEHHBIX CIIOCOOOB
OoCTOOPaOOTKH.

Uroro: 14 28

4. YYEBHO-METOJWYECKOE OBECINEYEHHUE CAMOCTOSTEJBbHOM PABOTHI
OBYYAIOIIUXCA



Tembl nu1st HN3yyaemblie Koua DopMbI MeTtoaunueckoe DopmbI
CaMOCTOAITETLHOTO BOMPOCHI uvec | camocrosite | ofecmeyenme | OTIETHOCTH
U3y4YeHUs TBO JIbHOM
4aco padoThI
B
OcHoBBI OO0111e TepMUHBIL; 4 | PabotaB Y4eOHo- Koncrekr,
NPOTOTHIMPOBAHH [IpeumymectBa u 6uGIMoTeKEe | MeTomuueckoe | coodumienne
s, POOIeMBI uc obecrnieueHue E:aKTH%CK
peanu3anum WuTepHer- JVCIIATUTHHBI OM 3aHATHH,
aJITATUBHBIX HUCTOYHUKAMU KOHTPOJBHO
TEXHOJIOTHIA; € 3aJaHue
Knaccudpukanus
METOIOB, CHCTEM U
YCTaHOBOK
aJITUTHBHBIX
TE€XHOJIOTHI
Texnosioruu 3D doTononumMepHbIe 3 | PaGoraB VYyebHo- Komncnexr,
nevyarTm. aJlZIATUBHBIC OuOMHOTeKe | MeTozuuecKoe | CooOumeHue
YCTaHOBKH; uc obecrieueHne E;aKmquK
YcTanoBKU HurepHer- JUCLUTITUHBI OM 3aHSTHH,
JIA3EPHOTO CIICKAHMSI UCTOYHUKAMHU KOHTPOJILHO
IIOPOIIKOBOTO € 3a1aHne
Marepuaa,
YcraHOBKH
CEJIEKTUBHOTO
JIa3epHOTO
crniekanus; Meton
JIa3epHOTO
HaIUIABJICHUSI.
Bui6op OcHoBaHus st | 3 | PaboraB Y4ebHo- Koncrekr,
TeXHOJIOT Hif BbIOOpa KOHKPETHBIX GuGIMOTeKEe | Metomuueckoe | coodumierne
aJ/IMTHBHOTO QUM THBHBIX uc obecrieyeHne E;aKTH%CK
NMPOU3BOJICTBA HA TEXHOJIOTUH; WuTepHeT- JTVCIIATUTHHBI OM 3AEATHH,
OCHOBE€ XapaKTepI/ICTI/IKI/I HCTOYHHWKaMH KOHTPOJIbHO
TeXHHYECKOT0 BEILIECTBA, e 3a/1aHme
3alaHuA. UCIIOJIB3yEeMOT0  JIJIsI

CO3/IaHUS MOJgCIIEH;

Pasmepsr  paboueit
30HBI ISt
YCTaHOBIICHHSI
rabapuToB
(dbopmMupyemoro
00BEKTa; Br16op
AU TUBHOMN

YCTaHOBKH C YYE€TOM
o0nacTu
HCITOJIb30BAHHUS

Oy Iymmx MofeIeH




Texnosorust 3D ITogaya macTrka B 4 | PaboraB VYyebHo- Koncnexr,
ne4yaTH MeTOI0M IKCTPYIEP; 6uGIMOTeKEe | MeTommdueckoe | Cooduernue
MOCJOHHOIr0O PacninaBnenue uc obecrieueHue Ha
IPaKTUICCK
HaILTaBJEHHUS IJJACTUKA B WuTepHer- JUCITUATLINHBI OM 3AHSTHH,
(FDM). IKCTPYIEPE; HUCTOYHHKAMHU KOHTPOIILHO
[TocnoiHoe ¢ 3aJaHue
HAHECCHHE
pacIIaBIeHHOTO
IJIaCTHKA,
JloctouHcTBa 1
HEJ0CTATKH
IIPUMEHSAEMON
TEXHOJIOTHH
Ixkcminyaranus 3D [Ipumenenue B 4 | PabotaB Y4eOHo- Koncriekr,
npunrepa FDM- MAaIIMHOCTPOUTEIIbH OMOIMOTEKE | METOIUYECKOE coobenne
THIA. OM TIPOU3BOJICTBE; uc obecrieueHue Egammec}(
Texnuyeckue WuTepHer- JUCLUILIAHBI OM 3aHATHH,
XapaKTePUCTHKHY; HCTOYHUKAMH KOHTPOIBHO
TexHomornyeckue ¢ 3aj1aHue
0COOCHHOCTH
reyaru,
BrinonHenue nevyatu
pealIbHBIX 00BEKTOB
U JeTajeil MallIuH.
Hroro: 18

S. ®OHJ OHLEHOYHBIX CPEACTB JJs1 MNPOBEJIEHHSA TEKYIIEA H
MNPOMEXYTOYHOU ATTECTALUU 110 JUCHUIIJINHE

5.1. IlepeyeHb KOMIETEHUHH ¢ YKa3aHHEM ITaNoOB UX (P)OPMHUPOBAHUS B NMpoIecce OCBOEHUS
o0pa3oBaTeJbHOIl MPOrpaMMbl




Kon n nanmeHnoBanue Drarnbl ®dopmbl yueOHOM pabOTHI 1O
KOMIIETEHIINH ¢dbopmupoBaHus (bopMHPOBAHNIO KOMIIETEHIIHI B
KOMIIETEHIINH MpoLIecce OCBOCHHS 00pa3oBaTeIbHON
IPOrPaMMBbI
[1K-3. Cniocoben GpopMupOBaThH Koruutusnbiii PaboTa Ha yueOHBIX 3aHITHSIX
Pa3BHUBAIOIIYI0 00pa30BaTEIHHYIO CamocrosTenbHas pabora
cpeny I JAOCTHKEHUSA OnepannoHHbIN PaboTa Ha y4eOHBIX 3aHATUAX
JUYHOCTHBIX, TPEAMETHBIX H CamocrosiTenbHas pabota
METaNpeIMETHBIX  Pe3yJbTaToOB —
06yUeHHs cpesicTBaMu HesarenbHocTHBIM | PaboTa Ha y4eOHBIX 3aHATUAX
HPETOIABACMBIX yaeBHBIX CamocrosiTenbHas pabota
MPEIMETOB.
CIIK-2. Cnocoben KoruutuBHbIi PaboTa Ha yueOHBIX 3aHITHIX
OpPTraHU30BBIBATH CamocrosrenbHas paboTta
00pa3oBaTeNbHyI0 JIEATEIbHOCTh =
OnepannoHHbIN Pabota Ha y4eOHBIX 3aHATUAX
o0yyJaroImuxcs HalpaBICHHYIO Ha
MOZICHPOBAHHC, CamocrosiTenbHas pabota
MPOTOTUIINPOBAHUE, HestensHocTHBI | PaboTa Ha y4eOHBIX 3aHATHSX
MaKeTUPOBAHUE W W3TOTOBIICHUE CamocrosiTenbHas pabota
JMYHOCTHO- " COLIMAIIBHO-

3HAYNMBIX 00BEKTOB Tpyada.

5.2. Onucanue nokasareJsieil ¥ KpUTEpHeB OLIEHUBAHUA KOMIIETEHIIHIT HA PA3JIMYHBIX ITANAX HX
(¢opMupoBaHusi, ONUCAHHE KA OLlEHUBAHUSA

[TK-3. CnocobeH (hopMUpOBaTh Pa3BUBAOIIYI0 00pa30BaTENbHYIO CPEy Ui JOCTUKEHUS
JUYHOCTHBIX, MPEIMETHBIX U METAIPEAMETHBIX PE3YJIbTATOB O0YUEHHUS CPEACTBAMU

IIpCrioaaBacMbIX y‘le6HBIX MpeaAMCTOB.




Ortanel | YpOBH [lIxana
dbopmu u OIICHUBaHMUSI
pOBaHU | OCBOE
s HUS
KOMIIET | COCTaB Onucanue
. Kpurepuu onieHnBanus
CHIIMU | JISIOL MoKasaresie Bripaxxenue B
e 6amnax bPC
KOMITe
TEHIIH
u
Koruur Obmee mpexncraBieHue o pabore ¢
. [Tonumanue Hl pea P
WBHBIN aITATUBHBIMH YCTaHOBKAMH u
0a30B | MPUHIIUIIOB N
N OpraHu3aIyy 00pa3oBaTEIHLHON CPEIbI 41-60
Blli | pabOTHI YCTaHOBOK
Ui QAIUTUBHOTO
MPOU3BOJICTBA |
3Hanne o0 paboTre ¢  aJIUTUBHBIMU
HOBEI | OpPTaHHU3AIHIO
. | ycTaHOBKaMu " OpraHu3aIu
mregy | 0OpasoBarenbHOM . 61 - 80
00pa3oBaTeNbHON CPebl
wlii | Cpensl TUTSE
JOCTYOKECHUS
JUYHOCTHBIX, YeTkoe W MOJNHOE 3HaHHE O paboTe C
HPOAB | ypeMeTHBIX U | QIINTUBHBIMH yCTaHOBKAMHM u
UHYTBL | NeTanmpeIMETHBIX | OpraHU3aIK 0OPa30BaTEIbHON CPE/IbI 81-100
1 PE3yIBTATOB.
Omneparg Hemnonnoe u cmabo 3akperieHHoe YMEHUE
HOHHEI | paboThl C aJIMTUBHBIMU YCTAaHOBKAMH U
. a3oB
U N VMenue paboTel Ha | UCTIOJIb30BAHUC B opraHusanuu 41-60
BI .
ycraHoBKax  ursi | ©0Pa30BaTEIbHOM Cpesibl
aJITATUBHOTO
IPOMU3BOACTBA U | YBEpEeHHOE YMEHHE paboThI c
[IOBBI | OpraHU3aluu aJITUTHBHBIMU yCTaHOBKaMHU u
IIEHH | 00pa30BATEIBHOM | MCIIONB30BAHKE B OpTraHHU3aIIH 61 -80
BIH | CpeJibl IS | 00pa30BaTEIbHOM Cpebl
JOCTHKCHUS
JINYHOCTHBIX, Oco3HaHHOE yMEHUE paboThI C
OpEAMETHBIX U | aJIMTUBHBIMU yCTaHOBKaMu Hu
pPOB
poa MCTAIIPCIMCTHBIX | HCIOJL30BAHUE B OpraHu3alu
MHYTEL | pesynpratos. 00pa30BaTeILHOM CpeIbI 81 -100
i
Hesten Brajenue OOwee mpeacTaBiIeHUE O PYKOBOJCTBE
BHOCTH HABBIKAMI PAGOTHE o0pa3zoBaTeNTbHON JeSITeTbHOCTH
BIiA Ha yCTAHOBKAX JUIA oOyuJaroterocs c MIPUMEHEHHEM
Eson AIUTATHBHOLO YCTaHOBOK TUTST aJJITNTUBHOTO 4160
g npomssocTa i | IPOH3BOACTBA.
OpTaHHU3aIuU
o0Opa3oBaTenbHOI
Cpembl ISt




MOBEI
IIIEHH
BIN

IIPOJIB
HHYTBI
17}

JOCTHKEHUS
JTUYHOCTHBIX,
MPEeIMETHBIX U
MeTanpeIMETHBIX
pe3yJIbTaTOB.

Bnanenne HaBBIKOM PYKOBOJICTBA

o0Opa3oBaTenbHOI JIESATENbHOCTH
oOyyaromerocs c MIPUMEHEHHUEM
YCTaHOBOK JJISL AJJUTUBHOI'O
HPOM3BOJICTBA. 61-80
Oco3HaHHOE BJIAJICHHC HaBBIKOM
PYKOBOJICTBA o0pa3zoBaTenbHON
JeSITeTbHOCTH 00y4YaroIerocst C
NPUMEHEHHEM YCTaHOBOK v} 81 - 100

AJJAUTUBHOI'O IIPOHU3BOACTBA.

CIIK-2. Cnocoben opraHM30BBIBaTh 00Pa30BATEIbHYIO ACSITENFHOCTh 00YUaIOIINXCS
HaIpaBJIEHHYIO Ha MOJICIIUPOBAHUE, TPOTOTUITUPOBAHUE, MAKETUPOBAHUE U U3TOTOBIICHUE
JUYHOCTHO- ¥ COIUAIbHO-3HAYUMBIX 00BEKTOB TPY/a.

10




Ortanel | YpOoBH [lIxana
dopmu | u OIICHUBaHMUSI
POBaHMU | OCBOE
i HUSA
KOMIIET | COCTaB Omnucanue
. Kpurepuu onieHuBanus
CHIIMHU | JISIOIII MoKa3aTeiei Bripaxxenue B
en 6amnax BPC
KOMIIC
TEHIA
Hu
Koraut OOmiee mpencTaBieHWE O MPUHIMIAX
HWBHBIN WCMOJIb30BAaHUSI  MPOTOTUIUPOBAHUS U
6339B ToHMMAmE MAaKETUPOBAHUS npu W3rOTOBJICHUHU 41-60
BIN [PUHIHMTIOR 00BEKTOB AIUTHBHOTO TIPOU3BOICTBA nnil
B —— OpraHu3aluu o0OpazoBarenbHON
[POTOTHIMPOBAHH JESTEIIbHOCTH 00YJarOIIUXCsl
g " 3HaHue MPUHIIMIIOB HCITOJIb30BaHHUS
oL | MakeTHpoBamus MPOTOTUIIMPOBAHUS U MAKETUPOBAHUS TIPU
menn | TP H3rOTOBTEHMH H3rOTOBJIEHUA OOBEKTOB  aIJUTHBHOIO 61 - 80
- 0O EKTOR MPOU3BOACTBA . ISt OpraHu3alu
AIUIATHBHOLO o0OpasoBarenbHON eI TEILHOCTH
MPOU3BOJCTBA JJIsI oby1aromuxcs
OpraHu3aIH UeTkoe W TOJHOE 3HAHWE MPUHIIMIIOB
oGpasoBarenbHoii | UCHONB30BAHUA  NPOTOTHIMPOBAHUA U
HpOAB | reqrenpHOCTH MaKETHPOBAHMUS pu U3TOTOBJICHUU
HHYTEL | o Gyaarommxcs 00BEKTOB aJIMTUBHOIO IPOU3BOJICTBA JIJIs 81-100
u OpraHu3aluu oOpasoBarenbHON
JESITeTbHOCTH 00yUYaIOMIUXCS
Onepaig Henonnoe u cnabo 3akperjeHHOe yMEHHE
HOHHBI HCIIOJIb30BaTh NPOTOTUIIMPOBAHUE U
n MAaKeTUPOBaHUE npu HW3TrOTOBJICHUH
6a3?B 00BEKTOB aIUTUBHOTO MPOU3BOJICTBA JIJIS 41-60
b VMenue OpraHu3aluu o0pa3oBaTenbHOM
HCIIONB30BaTh JESTETbHOCTH O0yYarOIINXCS
MPOTOTUIIUPOBAHU
e U | YBEpEeHHOE YMEHHE HCIOJIb30BaTh
MaKeTHUpOBaHHUE MPOTOTUIIUPOBAHUE U MAKETUPOBAHUE MPU
MOBEI | IPH U3TOTOBJICHUH | U3TOTOBIECHUH OOBEKTOB  aqAUTHBHOI'O
meHH | OOBEKTOB MPOU3BOJICTBA TS OpraHu3alku 61 -80
BII aJJIUTHUBHOTO o0OpazoBarenbHON NEITEILHOCTU
IPOMU3BOACTBA Ul | 00y4aromUXCs
OpraHu3aLu
00pa3oBaTeNnbHON | Oco3HAHHOE yYMEHHE HCITOJIb30BaTh
ACATCIPHOCTU MPOTOTUIIMPOBAHUE U MAaKECTUPOBAHUE MPHU
opoaB o0yuarommxcs H3TOTOBJIIEHUA OOBEKTOB  aAJUTHBHOIO
WHYTHI MIPOU3BOJICTBA IS OpTaHu3aIuH 81 - 100
171 o0pa3oBaTenbHOI JIEATENBHOCTH
o0ydJaronmxcst
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Hesren Bnanenune HavyaJbHbIMU HaBbIKAMH
bHOCTH Bnanenue WCIIONB30BAHUSI  MPOTOTUIUPOBAHUA U
BIii 6a3oB HABBIKAMUI MaKeTHPOBAHUS npu W3TOTOBJICHUU 41-60
13174 HCIONB30Banusi | OOPEKTOB aJIMTUBHOIO NMPOU3BOACTBA IS
IPOTOTHIMPOBaHy | OPTaHN3aIIH o0pa3oBaTenbHOM
au JESTEIIbHOCTH 00YJarOIIUXCSI
MaKETUPOBAHUS BHaﬂeHHe HaBbIKaMH HUCIIOJIB30BAHUA
HOBEI npu MPOTOTUIIUPOBAHUS U MAKETUPOBAHUS NPU
U3TOTOBJICHUU HN3TrOTOBJICHNUN 00BEKTOB aIIUTUBHOI'O
LHCHH OGLEKTOR HPOM3BOJICTBA s OpraHU3al}u 61 - 80
b aIJUTUBHOTO O6pa30BaTeHBHOﬁ ACATCIIBHOCTHU
MPOU3BOACTBA JJIS 00yvaronXCsl
OpraHu3aIHH Oco3HaHHOE BJIaJICHUE HaBBIKAMH
00pa30BaTeNbHON | UCIIOJIB30BAHUS  NPOTOTUIMPOBAHUS U
Ipoxs JeSATeTLHOCTH MaKETUPOBAHUS npu W3TOTOBJICHUH
HHYTBI oOyyaromuxcss | 0ObEKTOB aJTUTHBHOTO MTPOU3BOJICTBA IS 81 -100
= OpraHu3aIu o0pa3oBaTenbHOM
JeSITeIbHOCTH 00yUaIOMIUXCS
Onucanue MKaJg OLeHUBAHUSA
Illkana oyenusanus 6viNOJIHEHUA NPAKMUYECKUX 3A0AHUTL
[IpakTnueckue 3a/1aHus BBITIOJTHEHbI 25 Gannos
MOJIHOCTBIO.  3aJauM, T[OCTaBJICHHBIE B
MPaKTUYECKHUX 3a/IaHUsIX, pelIeHBI.
[TokxazaHo BiajieHNEe MaTepHalioM, BIIaJICHHE
texHuko pabotsl ¢ I1O. IIpakTuueckue
3agaHusi O(OpMIIEHBI B COOTBETCTBUU C
TpeOOBAHUSIMHU.
bonbmias 4vacte mNpakTHUECKHX 3aJaHHA
BEINIOJIHEHA. OcHOBHEIE 3a/1a4H,
MOCTaBJIEHHBbIE B MPAKTUYECKUX 3a/IaHUSX,
pemensl. [lokazaHo 3HaHume Marepuana,
ymenue paborate c¢ [1O. Ilpaktuueckue 16 6amnoB
3aaHus OOpMIIEHBI B COOTBETCTBHH C
TpeOOBaHUSIMHU. B BBITIOJTHEHHBIX
MPaKTUYECKUX 3aJaHUSAX TPUCYTCTBYIOT
HeOOJIbIIINE HEAOYETHI M OIIHOKH
[IpakTuueckue 3amaHusi BBITIOJHEHB Ha 8 6ayoB
50%. YacTte 3a7a4, MNOCTaBICHHBLIX B
MpaKTUYECKUX 3aJaHUsX, HE pelleHa.
HeyBepenHoe 3HaHue marepuana U yMEHHUE
paborars ¢ I1O. B mpaktudeckux padoTax
IPUCYTCTBYIOT I'pyOble OIHMOKH
[IpakTHueckue 3aiaHusi HE BBIIOIHEHBI. 0 6annoB
[Toxa3ano He3HaHWE MaTepuaga U yMEHUE
paborars c I10.

IIIxana oneHNBAHHUSA COOOIEHUS
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Kputepuu onennBanus babt
€CITU TPEICTaBIEHHOE COOOIICHNE CBUIETENLCTBYET O
MIPOBEJICHHOM CaMOCTOSITEIbBHOM HCCIIE0BAHUU C
NPUBJICUYCHUEM PA3TUYHBIX HCTOYHUKOB HH(OpPMAIINH;
JIOTUYHO, CBSI3HO U MOJIHO PAaCKPHIBAETCs TEMa,
3aKJIFOYEHHE COJIEPIKUT JIOTUYHO BBITEKAIOLIUE U3
COJIep>KaHus BBIBOJIBL.
€CITU TIPE/ICTaBICHHOE COOOIICHNE CBUICTENBCTBYET O
MIPOBEJICHHOM CaMOCTOSITEIbHOM HCCIIE0BAHUU C
NPUBJICUYCHUEM JBYX-TPEX HCTOUHUKOB HH(OPMAIINH;
JIOTUYHO, CBSI3HO U MOJIHO PAaCKPHIBAETCS TEMA,
3aKJIFOYEHNE COJIEPIKUT JIOTUYHO BBITEKAIOLIUE U3
COJIepKaHus BBIBOJIBL.
€CITU TIPE/ICTaBIEHHOE COOOIICHNE CBUICTENBCTBYET O
MPOBEJICHHOM HCCIIEJOBAaHUH C IPUBJICYCHHUEM OJHOTO
UCTOYHUKA MHPOPMAITUH; TEMA PACKPHITA HE
MOJIHOCTHIO; OTCYTCTBYIOT BBIBO/IBI.
€CJIM COOOIIEHNE OTCYTCTBYET 0 - 16amn

15-20 OammoB

6-14 6auioB

2-5 6autoB

IlIkana ouenueanus mecma
Hanwncanue tecra ouenuBaercs mo mkaie or 0 mo 25 6auioB. OCBoeHUE KOMIIETEHLIMNA 3aBUCUT OT
pe3yJbTaTa HalMCaHus TECTa:

KOMIIETEHIIMM CYMTAIOTCI OCBOEHHBIMH Ha | 15-25 Gamnos (80-100% mpaBHIBLHBIX OTBETOB)
BBICOKOM YPOBHE (OIICHKA OTJIMYHO)

KOMITCTCHIIMM  CYHMTAIOTCSI OCBOSHHBIMH Ha | 9-14 6amioB (70-75 % npaBUIBHBIX OTBETOB)
0a30BOM ypoBHE (OIICHKA XOPOIIIO);

KOMIIETEHIIUM CYMTAIOTCd OCBOEHHbIMU Ha | 1-8 6aioB (50-65 % npaBUIIbHBIX OTBETOB)
yIIOBJIETBOPUTEITHHOM ypOBHE (omenka
YJI0BJIETBOPUTEIIBHO);

KOMIIETEHIIMM  CUYMTalOTCa He ocBoeHHbIMU | 0 6amioB (MeHee 50 % mpaBUIIBHBIX OTBETOB)
(OlLIeHKa HEYJIOBJIETBOPHUTEIBHO).

5.3. TunoBbie KOHTPOJIbHbIC 33IaHUS WJIM HHbIE MaTEePHAJIbl, HEOOXOAMMBbIC IS OLEHKH
3HAHMH, YMEHHUiIl, HABBIKOB U (WJIH) ONBITA [IEeATEJbHOCTH, XAPAKTEPU3YIOUIUX ITAIbI
(opMupOBaHUSsI KOMIIETEHIIHII B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON MPOIrPaMMbl

IIpumep TecTUpoOBaHMS

Bapuanr 1.

1. 3D Builder — nporpamma jijist ObICTPOTO CO3/IaHHS U PEIAaKTHPOBaHHS TPEXMEpHOH rpaduku. B
KakoM (hopmate COXpaHSIOTCS Bce (Pailiibl:

a) *.obj +

0) *.jpg

B) *.bmp

- 2. Yem texnonorusg FDM ornuyaercs ot FFF:

a) B 3aBHcUMOCTH OT nuametpa Huth (1,75 — FDM, 2,85 mm — FFF)

0) OZHO M TO K€, JIEJIO B IMaTeHTax +

B) FDM — 3710 a60peBuaTypa A1 mepcoHaNbHBIX TPUHTEPOB, a FFF — mpoMbInuieHHBIX MarmmH
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- 3. Pe3uHoBas gerckas Urpyuka:
a) 3HAKOBasi MOJIEITh

0) BepOanpHas MOJIEIb

B) MaTepuaibHas MOJIEIb +

- 4. Kakoi Marepuall U3 NEPEYUCIICHHbIX €Il HE AOCTyNeH s 3D-neyaTu:
a) IpeBecuHa +

0) ABC-mmactuk

B) TUTaH

- 5. Kakas u3 Mozenel He SBisIeTCsl 3HaKOBOU::
a) rpadux

0) pUCyHOK

B) My3bIKaJIbHas TemMa +

- 6. Jlaiite onpenenenue 3D- MoIeIUPOBAHUIO:

a) O6iacTh ACSITENLHOCTH, B KOTOPOW KOMITBIOTEPHBIC TEXHOJIOTHH UCTIONB3YIOTCS JJIsI CO3TAHHUS
n300pakeHUH.

0) [Ipouecc cozmanus TpEXMEPHOI Moze 00BeKTa. +

B) [locTpoenuu npoeKkiuu B COOTBETCTBUH C BHIOpAaHHOM (pU3MUECKON MOJIENbIO.

- 7. MoaenupoBaHue, Ipu KOTOPOM peabHOMY O0BEKTY IIPOTHUBOIIOCTABIISIETCS €r0
yBEJIIMYEHHAs] UJIM YMEHBIICHHAs KON, HA3bIBACTCS:

a) (hopMaTbHBIM

0) MaTeMaTH4YeCKUM

B) MaTepUalbHbIM +

- 8. Uto takoe Pennepunr:

a) MOCTPOCHHE MPOCKIIMK B COOTBETCTBUH C BBIOPAHHOM (PU3NYCCKOM MOJIEIIBIO +
0) nopaboTka n300pakeHUS

B) IpUJAaHUE IBUKEHUS 00BEKTaM

- 9. Uto siBIIsIETCS OCHOBHBIMH TTapameTpamu B 3D-MonenpoBaHuu:
a) JJIMHa, TTyOMHa U BhICOTA

0) 00BeM purypsl

B) NIyOMHA, BHICOTA U HIMPHHA +

- 10. bazogsrit Bua 3D-MoaenupoBanus:
a) [ToBepxHOCTHOE MOJIETUPOBAHHE

0) [TonuronanabHOE MOJIEMpPOBAHUE +

B) TBepaoTenpbHOE MOIETUPOBAHUE

- 11. MonenupoBaHue, OCHOBAHHOE Ha MBICIICHHOW aHAJIOTUH, HAa3bIBAETCS:
a) MJIeaJIbHbBIM +

0) MBICTICHHBIM

B) 3HAKOBBIM

- 12. ABTOMaTHUYeCKHi pacy€T B3aMMOJICHCTBHSI YaCTHUII, TBEPIBIX/MITKUX TEJI C
MOJIETIMPYEMBIMU CUJIAMU TPABUTALIMM, BETPA, BBITAIKUBAHUS, a TAKXKE IPYT C APYTrOM, Ha3bIBACTCS:
a) AHUMaIus
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0) Jluramuueckas CUMYJISIUs +
B) TexctypupoBanue

- 13. Yto saBisteTcst MOAEIBI0 O0OBEKTA SI0OJIOKO:
a) MyJIsDK +

0) BapeHbe

B) KOMIIOT

- 14. CKOJBKO OCHOBHBIX 3TANOB CO3[aHUS TPEXMEPHOTO U300PaKEHUSI:
a) 4

0)5

B) 6 +

- 15. Monenn:

a) YIPOILIEHHOE MPEACTABIECHUE O PEAIbHOM 00BEKTE, IPOLIECCE UIIU SIBJICHUHU +
0) MaTepuaIbHbIN O0BEKT

B) BU3YaAJIbHBIN OOBEKT

Bapuanr 2.

- 1. Kto coznan 3D-monenupoBanue:
a) Yak Xamn

0) Atisen Casepnenn +

B) AnaH TwropuHr

- 2. YTo H3 3TOT0 HE ABISETCS TPeOOBAaHHEM K KyJIBTYPHOMY JaHIIadTy:
a) HaJIM4ue OXPAaHbI TEPPUTOPUU

0) OTCYTCTBHE OJTHOOOpA3HS

B) OTCYTCTBHE OyiaroycTpoiicTsa +

- 3. IIporpamMmMHOe obecrnieyeHre, MO3BOIISIONIEE CO3/1aTh TPEXMEPHYIO IrpaduKy:
a) Cycles

6) Unreal Engine +

B) Dolby 3D

- 4. Yto u3 mepedyrcIeHHOro He SBISETCS MpOorpaMMHBIM obecrieueHneM i co3aanus 3D-
MOJIEIICH:

a) Autodesk 3Ds Max

0) Agisoft PhotoScan

B) Microsoft Office PowerPoint +

- 5. Korpaa coznanu 3D-monenupoBaHue:
a) 1973 rox

0) 1963 rox +

B) 1953 ron

- 6. K kakomy BUy KyJbTYpHOrO JaHamadTa OTHOCATCS GaOpUKH, JOPOTH, 3aBOJIbI:
a) IPOMBIIIJICHHBIN +

0) ropoacKoi

B) arpapHsbIii
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- 7. IlepBast nporpamma uist 3D-moaenupoBaHust:
a) Houdin

0) SketchUp +

B) Blender

- 8. K Bumam kynbTypHOro nasamadTa He OTHOCUTCS:
a) JIeCHOM

0) ropoacKoi

B) TOPHBII +

- 9. I'ne wamie npumensiercsa 3D-MoaenupoBaHue:
a) B KuHemarorpade

0) B COBPEMEHHBIX KOMIIBIOTEPHBIX UTpax +

B) B [I€YaTHOM MPOAYKIIUU

- 10. KakoBa TouHOCTB Bocco3aanusi 3D-moeneit apredakToB:
a) HU3Kast

0) cpenHss

B) BbICOKas +

- 11. 3D-monenupoBaHKe UCTIONB3YIOT B:
a) Menuunne

0) Nmxenepun

B) 00a BapuaHTa BEPHBI +

') HET BEPHOI'O OTBETA

- 12. aTepec K MOICITMPOBAHUIO TIOSIBUJICS OJIarofapsi KpyIMHEUIIIMM UHTY CTPHSIM
pa3BIICYEHUI, KAKUM:

a) KMHO, BUJICO UT'PHI +

0) BUpTyasbHas pEaTbHOCTh

B) 00a BapHaHTa BEpHBI

- 13. 3D-monenupoBaHue UCTIOIB3YIOT B:
a) Apxeosnoruu

0) Huzaitne

B) 00a BapHaHTa BEpHBI +

') HET BEPHOI'O OTBETA

- 14. TlepBbIM 3Tanom npu onu(ppoBKe UCTOYHUKA U co3aHuU 3D-Moiemnu siBisieTcs:
a) MOJIeTMPOBaHKE +

0) aHUMaIus

B) TEKCTYPHUpPOBaHUE

15. B xakoM HanpasJIeHUH UCNONb3yeTca 3D-MoaennpoBaHue B MEAULIVHE:
a)TouyeyHasi 1 KOMILIEKCHasi ToMorpadus

6)co3iaHue ¥ KOHCTPYUPOBaHHE IPOTE30B

B)o0Oa BapHaHTa BEPHBI +

') HET BEPHOT'O OTBETA

- I[IpumepHbIe NpaKkTHYECKHUE 32IaHUS



3aganue 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
MeXaHH3MOM

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 cyuacTbsi B pPycCKOM ¢osibkiiope. A JBHXkKEHHE €€ KpbUIbeB B JaHHOH MojeH
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

3anaunue: 1o npeoxkeHHOMy obpasily paspaboraiiTe TEeXHHYECKUH PHCYHOK H3J1e/IHs,
coszaiite 3D-Mo/1ei1b U3/1€1s B CHCTEME aBTOMAaTU3HPOBAHHOIO [IPOEKTUPOBAHUS
(CAIIP), mnoaroroBbTe TMpoeKkT Ui nedaTtu Ipororuna Ha 3D-npunrepe,
pacnieyataiite npoToTun Ha 3D-npuHTEpe, BHIIOIHUTE YEPTEKH U3/1e/HUs.

O6paseu: Mojiens quHaMu4eckoit Urpymku «JIucuiay

Puc.1 — 06pa3eu UIPYLIKH «[léc» Puc.2 _Monenb UI'PYLIKH «JIucuna» Puc.3 — anMCp
o0pa3za JIuChl

JluHaMu4ecKue UrpylIKH — UHTEpPECHEHIINEe U OYeHb BajkHble pa3BHBAIOILUE CPEJICTBA,
ocobeHHo it jieted. OHM Jal0T BO3MOXKHOCTb HIpAIOLEMy IOYYBCTBOBAaTh
coOCTBEHHOE JIBUXKEHHE M €ero pe3yJjbTar, IONYTHO Yy3HaBas (Qu3HYecKue
3aKOHOMEPHOCTH OKpY3Karollero mnpejamerHoro mupa. I[lpejaraeM BBINOJIHUTB
MOJIe/Ib JIMHAMUYECKON UIPYIIKHU ¢ 00pa3oM JIMCHIbI — OJJHOTI'O U3 U3BECTHEHIIMX
00pa3oB B Mrpax M NPOU3BECHHUIX pyccKoro ¢olbkiopa. A JIBUKeHHe e€ Jiall
JIEMOHCTPUPYET NPUHIUI paboThl KPUBOILIUITHO-IIATYHHOIO MEXaHU3Ma.

I'abaputHble pa3mepsl u3aenus (B cobpanHoM coctosiHum): He 6osiee 120x60%20 mm,
He Metee 80%40%9 mm.

IIpuMepHbBIil BApUAHT pacyeTHO-TPaduuecKoii padoThl

3ananue: no nNpeUIoKCHHOMY 00pasuy pazpaboTaiiTe 3¢Kn3 (HIH TEXHHUCCKHIT PHCYHOK) H3/Ie/uns,
cozfqaiite 3D-mojens M3enHs B CHCTEME ABTOMATH3HPOBAHHOIO MPOCKTHPOBAHHSA
(CAIIP), noaroToBsTe MPOEKT Mg nevaru npororuna Ha 3D-npunrepe, pacnevaraiite
npototun Ha 3D- npuHTEpE, BHIMONHUTE YCPTEKH H3CTHA.

Obdpazeu: «[Ipyxuna»

Puc.1.06pasen # moaens usaenus «[Ipyxuna»
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Iabapurnbie pazmeps n3genns: He Gonee 50 =135 MM, He Menee 35 = § am.
Juzaiin:

v’ Hemomb3yiiTe U4 Mofieneil NPOH3BONBHEIE LBETA, OTIHYHEIE 0T GA30BOTOCEPOTD;

v [ONYCTHMO HENONB30BATE KOHCTPYKTHEHBIE SMEMEHTE, YMEHBIIAIOIIHE MACCYH3IETHA NpH
COXpAHEHHH OCHOBHEIX 0Uep TAHMIT,

v NPHEETCTEYETCA TBOPHECKHI MOJX0 K dopMe HIH YKPAaNICHHIO WIICIHA, HeBeIYIHii k
CYUIECTBEHHOMY YIPOILECHHIO 3a/IaHIA.

Pexomenaaunn:

» llpu paspaborke MOJelTH cleyeT y4ecTh NOTPEIHOCTE MedaTH (IPH KOHCTPYHPOBAHHH
OTBEPCTHI, Na30E H BRICTYIIOE), He CTOHT [JEIATh 3eMEHTEl CTHIIKOM METKHMH.

¥ [ponymaiite cnocol pasMelleHHs Moleld B nporpamme-ciaficepe u duperTHBHOCTE
Nofgepier # cloés npuiHnadnd, 4Todsl 3D-nevaTeyIoKHIaCch B 0TBEIEHHOS BPEMS.

# Ecin fenaete HaMepeHHBIE KOHCTPYKTHBHBIC VIYYIICHHS HIH YKPAlleHHs — ONHIINTE HX Ha
uepTeRe HIICIHA.

» OnruManbHoe BpeMs paspaGoTKH MOJENHM — NONOBHHA BCEro OTBEAEHHOrO HA MPaKTHKY
BpeMeHH, He 3a0yakTe npo Hroroesle depremn Hifemua! He cnemmwre, Ho nomuuTe, uro
BepHEIH pactér BpeMeHH NOOLpAeTCA.

Mopanok BeinoaHeHns PadoOThL:
1} Ha nuere wepréwunoii wan nueueil Gymard paspaGoraite Sckus (WIH TEXHHMECKHH pHCYHOK)
H3enns (MK Jetancii no oTASNBHOCTH) A8 NOCHSIYIOWETo MOISTHPOBAHHA ¢ YRazaHHeM

rafapHTHLIX pasMepoB, NOANHIIHTE JHCT CBOHM [MEPCOHATBHEIM HOMEPOM  YMacTHHEA
OTHMIHAIEL;
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2)

3)

4}

5)

)

7

8)

4
10

11}

Cowaalite Teamne DNanky & VEDGHOM OPTOEMOTopOMH WecTe (Mo paloues crone
KOMITLR TR WM COTERoM Howe) ¢ HElRsaed Do nadinory:

L1 enfiomcn TNpimscp

Zadanic_WoMep yyarmedsa_rosolimp Zadanie_v12.345.67E_rosolimp

Bupomnre wiektpomiwe SD-dogenn demanell mmoems © HCNoORMORIEHES  TPOrPasidd
CATP, numommme sogem. chopin:

Coxpasnme & Ay nanky Safa mpecsTa B dopuate cpeyld panpade T (HAOpHSCR, R
Kosmac 20 wro dopuar m3d) n & popsiare STEF. B sporogeTaikios HACIHE B HIIRSIHE

dhafnon-deTaned W Safina-ohopin caeyer JoSanETh COUTRETCTRYRMIESE HENRHISE

Wlataoa' Npsmsep
detalN_sormep detall_wl2. 345 67B_rosolimp.m3d
YuSCTHMMKA_rosolimp.run detal?_wl2. 345 67B_rosolimp.m3d
detall_wl2.345 678_rosolimp.step
detal?_wl2.345 678_rosolimp.step
shorka |_W1I.345. E-]'E._I"I:Iﬂ:ﬂ imp.a3d

Frcnopngpiime weekTpoiikee 2-woaemn mgene & popsar STL macee & mmunye namy,
caegys Tosy e malinony e (npusep: detall_v12.345.678_rosolinp.stl);

MNogroToasre Moaenk 479 medard npotomena Ha SD-npusmepe & nporpassie- caaficepe
(CURA, Polygon e snod). mucTames Heolxoanse HEcTPpofiKi NEsaTi B CoOTRETCTRHE ©
B RSOEROCTAME BCnethiyesoro Jlinpmimeps’ wan ocoflo VES ERNELIMN OO ORsE;
HEsloJHNOCT N0 ISR B KOHTYPORIPGLTHIE RS EREIETHTES CAMOCTOSTATRID;

Bumominre capiminoms getaiell npockta B caaficspe,  ASSOHCTRPHpYRGNNE  Repillc
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IIpumepHas TeMaTHKA COOOIEHUIA.

1. Haznauenue, npuMenenne u ocobeHHocTr BekTopHO# rpaduku B CAIIP

2. TexHomorun yBENUYCHHUS aJI€3UOHHON CIMOCOOHOCTHM MaTepuaaoB Tpu pabore Ha
agauTuBHEIX UITY

3. OmudpoBKa peaTbHBIX 00bEKTOB MyTEM CKAHUPOBAHHUS

4. Hcnonb30BaHne aiIMTUBHBIX TEXHOJIOTUN B 3apyO0€KHON MPOMBIIUIEHHOCTH

S. [Tpumensiemble matepuansl B FDM 31 neuatu ux cBOCTBa U OCOOEHHOCTH

6. Hcnons3zoBanue nporpamm CAIIP B 3apyOeXxHOM MPOMBIIIIICHHOCTH

7. Hcnosp30Banne ajAMTUBHBIX TEXHOJIOTUNA B MTUIIEBOM MPOMBINUIEHHOCTH

8. [Toctpoenue npoctpanctBeHHoi reomerpun B CAITP

9. Hcnonb30BaHne aiIMTUBHBIX TEXHOJIOTUN B CTPOUTENILCTBE

10. YCTpoHCTBO MAalllMH M MPUHILMUIBI UX PaOOThl ¢ UCIIOJIIB30BAHUEM aJJAUTUBHON TEXHOJIOTHH
SLS

11. YCTpolCcTBO MalIMH M MPUHIUI UX PaOOThl C HCIOIb30BAaHUEM aJAUTHUBHOW TEXHOJIOTHH
FDM

12. Hcnonb3oBaHue aiIMTUBHBIX TEXHOJIOTUN B chepe MEIUIIHBI

13. Ocnosubie koH(purypanuun FDM 3 /] npuHTEpOB, NX YCTPOMCTBO U MEXaHUKA

14. Y CTpOoNCTBO MAIlIMH U MPUHIUI UX PaOOTHI C HCTIONb30BAHUEM a1 TMTUBHOM TexHomoruu SLA
I[IpumepHbIe BONPOCHI K 3a4eTy:

1. Ocobennoctu padboTsl o6opynoBanusi: FDM npunTep.

2. OcoGenHoctu padotsl o0opynoBanusi: SLS npuntep.

3. Ocobennoctr paboTel obopymoBanus: SLA mpuHTEp.

4. [TpunHIMnI paboThl TEXHOJIOTHH CTEPEOTUTOTpaAdUIECKON MTEUaTH.

S. Texnuka 6e3omacHocTH pu padore ¢ FDM 3D npunTepom.

6. [IpoBenenue mnanoBoro oocnyxkuBanus FDM 3D npunrepa.

7. [Tponecc kamubpoBku FDM 3D mpuntepa.

8. [Toaroroska k pabore FDM 3D npunrepa.

9. 3aBHUCHMOCTh KauecTBa revaty oT BBICOTHI ciiosi FDM 3D npunTtepa.

10. 3aBUCHUMOCTh KayecTBa revyaT oT auaMmerpa sketpyaepa FDM 3D npuntepa.

11. 3aBUCHMOCTh KauecTBa MevaTy OT TeMneparypsl skctpyaepa FDM 3D npuntepa

12. 3aBUCHMOCTh KauecTBa nevatu oT ckopoctu nedatu FDM 3D npunrepa.

13. 3aBHUCHUMOCTH KauecTBa redatu oT o0ayBa FDM 3D npunrepa.

14. 3aBUCUMOCTh KadecTBa MevyaTH OT 3arpyxkaemoro oobekta FDM 3D npunTtepa.

15. Ocobennoctu paboThI ¢ MaTepuainom s anauTuBHoi FDM ycranoBku: PLA.

16. OcobeHHocTu paboThl ¢ MaTepuasioM Juid aaauTuBHoit FDM ycranoBku: ABS.

17. OcobenHoctu padoTsl ¢ Matepuanom Juist agautuBHoi FDM ycranosku: PETG.

18. OcobenHoctu paboThl ¢ MaTepuasioM Juid aaauTuBHoit FDM ycranoBku: TPU.

19. Xumuueckasi ToctoopaboTka roTOBOM MOJCIIH.

20. MexaHunueckas mocToopaboTka roTOBON MOJIEIH.

21. Kontposs rorossix uznenuit FDM 3D npunrepa.

22. IToaroroska 3 /] 0ObeKTa K ITEUATH.

23. Brirpyska ¢aiinos B STL.

24. Pa3necenne KOMIIOHEHTOB.

25. Pacnonoxxenne o6bpexToB Ha ctone FDM 3D npunTepa.

26. DKCTpyziep U €ro yCTpoucCTBO.

27. Hcnonb30BaHre pydyHOro U3MEPUTEIBHOTO MHCTPYMEHTA J1JIsl KOHTPOJIS KauecTBa U3AeIusl.
28. [TpumeHeHue cucteM OECKOHTAKTHOM OLM(POBKH U1l KOHTPOJIS KauecTBa U3JIEINHI.

29. [IpunenbHble OTKIOHEHUS 110 CTaHIaPTaM TEXHUYECKOHN TOKyMEHTAalUH.

30. TouHOCTh M3MEpEHUs, TOTPELUTHOCTD.
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31. ITpoBepka monenu B I1O Ha Hammuue 1eeKToB.

32. [Tpumenenne FDM 3D npunTepa B IPOMBIIIIIEGHHOM ITPOU3BOICTRBE.

33. [Tpumenernne FDM 3D npunrepa B ObITY.

34. [Tpumenenne FDM 3D npunTepa B MajioM MPOU3BOICTBE.

35. IIpumenenne FDM 3D npunTepa ais npou3BOACTBA JeTaleH MalllKH.

36. [Tpumenenne FDM 3D npunTepa 115 Ipou3BOACTBA XYA0KECTBEHHBIX O0BEKTOB.

37. Brimonnenue paboT 1o JOBOAKE U3JIEIUH.

38. TexHnuyeckue mapamMeTpbl U XapaKTEPUCTUKU COBPEMEHHBIX aITUTUBHBIX YCTAHOBOK.
39. [Tpumepbl UCTIONB30BaHMS COBPEMEHHBIX aIIUTUBHBIX YCTAHOBOK.

40. Hcnonps3oBanre KOOPAMHATHO-PACYETHBIX CTAHKOB TSI 1iesiel (pUHUIITHONW 00paboTKH.

5.4. Mertoauueckne MaTepHuajibl, ONpee/silOIINe MPOoUeAYPbl ONEHHUBAHHUS 3HAHMIH,
YMeHHIi, HABBIKOB M (MJIH) ONbITA JIEATEIbHOCTH, XapaKTEePU3yIIMX 3Tanbl (GopMUpPOBaHMS
KOMIIeTeHI Ui

TpeOoBaHMsI K TECTUPOBAHUIO

[Ipennaraembie TECTOBBIC 3aJaHMs MPEAHA3HAYEHBI JUIsl MMOBTOPEHHS IMPOMJACHHOTO Marepuaia u
3aKpeIUIeHUs] 3HAHWM, TJIaBHAs I1IeJIb TECTOB - CHCTEMATU3WPOBATh 3HAHUS CTYIEHTOB. Bo Bcex
TECTOBBIX 3a/IaHMSAX HEOOXOAMMO BBHIOpPATh MPABHIIBHBIA W3 IPEIJaracMbIX OTBETOB, 3aBEPIIHTH
orpeieieHue MO0 BCTaBUTh HEJOCTAIOMIMN TepMUH. TeKymmid KOHTPOJIb 3HAaHUW B BHUC
TECTUPOBAHUS, POBOJIUTCS B paMKaX MPAKTUUECKOTO 3aHSATHS.
Hammcanwme Tecra onenunBaercs 1o mkaje ot 0 go 25 6amioB. OcBOCHNE KOMIIETCHIINI 3aBUCUT OT
pe3yJsibTaTa HalMCcaHus TeCTa.

Ilpakmuueckue 3a0anusn

CTYIIGHTaM npeajaracrcsa MnpoACMOHCTPUPOBATE 3HAHHA, IMOJIYYCHHBIC B IIPOLECCE OCBOCHUA
AUCHUITIIMHBI. Ha ocHoBe IMNOJIYUYCHHBIX TCOPCTUICCKUX 3HAHUH Ka)K,I[Hﬁ CTYACHT 00513aH BBIIIOJHUTE
IMPAKTUYCCKUC 3aJ]aHUA 110 I/I3y‘~Ia€MOI\/JI TEME.

TpedoBaHusi K cOO0IIEHUIO

CooOuieHne — MpoayKT CaMOCTOSITEIbHOM pabdoThl CTYyAEHTa, MPEACTaBISIONINI co00l MmyOaInyHOoe
BBICTYIUICHHE IO MPEJICTABICHUIO IMOJYYEHHBIX PE3yJbTaTOB pPEIIEHHs OIpe/eleHHOW y4eOHO-
MPaKTUYECKOH, yueOHO-HCCIIe10BaTENbCKON NI HAyYHOMH TEMBI.

TpeboBanust Mo 0(hOPMJIEHUIO COOOIIEHUSA

ITocaenoBaTeIbHOCTH NOATOTOBKH COOOIICHHS:

1. [TonOepute ¥ U3yUUTE TUTEPATYPY MO TEME.

2. CocTtaBbTe MIaH COOOIIEHHUS.

3. BeiienuTe OCHOBHbBIE TTOHATHUS.

4. BBeguTe B TEKCT JIOMOJHUTEIbHbBIE JaHHbIE, XapaKTePU3YIOIUE 0OBEKT
U3YYEHHUS.

5. Odgopmute TEKCT TUCbMEHHO.

6. [ToaroToBeTE YCTHOE BBHICTYIUICHHE C COOOIIEHNEM Ha y4eOHOM 3aHITHU
Camo BbICTYyIIICHHE JOJKHO COCTOATh U3 Tpex 4acTteil — BeryruieHus (10-15%
o01ero BpeMeHu), ocHoBHO# yacTu (60-70%) u 3akmouenus (20-25%).

TpedoBaHus K 0(p)OPMIICHUIO TEKCTA

OO0umii 06beM He T0JDKEeH MpEeBbIaTh 5 cTpanull popmara A 4, ab3a1] 10KEeH
paBHsATBCS 1,25 cM.

[Tons crpanuist: neBoe - 3 cMm., mpaBoe - 1,0 cMm., HuxKHEe 2 cM., BepXHee - 2
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cM. Tekct nevaraercs yepes 1,5 untepBana. Eciu TekcT HabupaeTcs B TEKCTOBOM
penakrope Microsoft Word, pekoMmenmyeTcst ucrosib3oBath mpudThl: Times New
Roman, pa3zmep mpudra - 14 ot.

[Tocne 3aronoBka, pacnojgaraeMoro ocpearHe CTPOKH, He cTaBUTCs Touka. He
JIOTTYCKaeTCs IOJYEPKUBAHHE 3ar0JI0BKA U IIEPEHOCHI B CJIOBAX 3aroJoBKa.
CrpaHuisl HyMepyroTCs B HapacTaroleM nopsaake. Homepa crpanull craBarcs BHU3Y
JHCTA TI0 IEHTPY, pasmep mpudra - 12 ot

TuTyJBbHBIN TUCT BKIIOYAETCS B OOILYI0 HyMEpalHio, HO

HOMEp CTPAHUIbl HA HEM HE IIPOCTABIISAETCS (3TO HE OTHOCUTCS K COACPKAHUIO
COOOITICHUS).

TpebdoBanus Kk pacueTHo-rpaduyeckoii padore:

PaGora BbITIONHSETCS MO WHAWBHIYATbHOW (OpME OpraHM3aliy, KaKIbld CTYJACHT WMEET
WHJMBHIyaIbHOE 33/1aHUE, COOTBETCTBYIOIIEE €r0 BAPUAHTY.

[Tepen BBIOTHEHWEM pacdeTHO-TpauUecKuX padoT CleIyeT M3YyYUTh TEOPETUUYCCKUN MaTepuall.
PacuetrHo-rpaduueckre paboTsl 0OPMIISIIOTCS B COOTBETCTBHH CO CIEAYIOLIEH CTPYKTYPOIA:

- HAMMEHOBaHKe, HOMep PabOThI;

- TEMA;

- LIETIb;

- YCJIOBMS 3aJJaHus;

- pacyeTHas 4acTh C MOCHEHUEM PELLIECHUS;

- BBIBOJI 10 padore.

[Tpu BeIMOIHEHUH PAOOTH HEOOXOIUMO COOTIOAATh EAMHCTBO TEPMUHOJIOTHH, 0003HAYCHUA, €TUHUI]
n3Mepenus B cootBercTBuU ¢ aerctpytomumu CHullamu u 'OCTamu.

[Ipn omenke oTBeTa CTyIEHTa Ha pacdyeTHO-TpadUUecKod NpernoaaBaTeib PYKOBOJCTBYETCS
CJIEIYIOILIUMH KPUTEPUSIMHU:

Orenka

Kpurepuu onenku

3aureHo

(81-100 6amoB)

PI'P BeIIOSTHEHA TOJTHOCTHIO, 06€3 OMMOOK (BO3MOYKHA OJIHA HETOYHOCT,
OMHCKa, HE SBJSAIONIAsCS CIEACTBUEM HEMOHMMAaHHUs MaTepuaia).
Copepxanrie pabOThI MOJHOCTHIO COOTBETCTBYET 3ajaHuio. CTpyKTypa
paboThl JTOTMYECKH U METOAuYeckH BbiAepxkaHa. OdopmiieHne paboThb
OTBEUaeT TNpeabsIBiIsieMbM TpeOoBaHusiM. [lpu 3ammre paboThI
oOyyJaronuiics TpPaBUIBHO W YBEPEHHO OTBEYACT Ha BOIMPOCHI
npenojaBaTesis, JEMOHCTPUPYET TIJIyOOKOe 3HaHHME TEOPETUYECKOro
Marepuaia, ClocoOeH apryMEHTHPOBATh COOCTBEHHBIC YTBEP)KICHHS U
BBIBOJBI.

3auTreHo

(61-80 GamoB)

PI'P BbImONHEHa TMOJHOCTBIO, HO OOOCHOBAHMS IIArOB PELICHHS
HEJOCTAaTOYHBI, JONyIlIeHa OJHa Herpybas omuOKka WM ABa-TpU
HEJI04YeTa, HE BIMAIOMMX HAa IPABWIBHYIO IOCJIEI0BATEIBbHOCTD
paccyxxnenuil. ConepxkaHue pabOThl  MOJHOCTBIO  COOTBETCTBYET
3agannio. CTpykTypa paboThl JIOTHUECKH W METOAMYECKH BBIJEpiKaHA.
Odopmiienre paboThI B LIEJIOM OTBEYAET NPEAbABISAEMbIM TPEOOBAHUSIM.
[Tpu 3amure paboThl 00yyarOIMIics TPaBUIBHO M YBEPEHHO OTBEYAET HA
OOJIBIIMHCTBO BOINPOCOB IPENOJaBaTeNs, IEMOHCTPUPYET XOpollee
3HaHUE TEOPEeTUYECKOro Marepuaiga, HO HE Bcerga CcrnocoOeH

23




apryMEHTHPOBaTh COOCTBEHHbIE YyTBEpXkKACHUA U BbIBOABL. [lpu
HaBOJSILIMX BOIPOCAX MPENo/iaBaTesi UCIPABIISIET OMUOKH B OTBETE.

3auTeHo
0aJlIOB)

(41-60

B PI'P nmonymeno Gosiee ogHO# rpy0oil ommOKu i Oojiee IBYX-Tpex
HejlodeTa, HO OOYyYaroIIMiCs BiajeeT 00s3aTeIbHBIMH YMEHHSIMH 10
npoBepsieMoii Teme. ConepkaHue padOThl YaCTUYHO HE COOTBETCTBYET
3aganno. OdopmiieHHe paboThl B IEIIOM OTBEYAET MPEABSIBISICMbIM
tpeboBanusm. [Ipu 3ammuTe paboThl 0O0YYArOIIMICS JOMYCKAeT ONTUOKU
MIpU OTBETAX Ha BOIPOCHI IPENogaBaTes, IEMOHCTPUPYET Ci1adoe 3HaHNE
TEOPETUYECKOT0 MaTepuasia, B OOJBIIMHCTBE CIy4yaeB HE CIOCOOCH
YBEPEHHO apryMEHTHUPOBATH COOCTBEHHBIC YTBEPKACHUS U BHIBOJIBI.

He 3aureno

(21-40 GamnnoB)

B PI'P nonyieHo 607bII0€ KOTUYECTBO CYIIECTBEHHBIX OIUOOK 10 CYTH
pabotbl. Comeprkanue paboThl HE COOTBETCTBYET 3ananuo. Odopmienue
paboThl HE OTBEYaeT MpeabsBisieMbiM TpeboBanusMm. WJIM PacuerHo-
rpadudeckas paboTa He mpejcTaBieHa npenoaasatento. [Ipu 3ammre PI'P
oOyJaromuiicss JIeMOHCTpUpYET claboe MOHMMaHUE MPOTPAMMHOIO

MaTtcpHraia.

TpeOoBaHus K 3a4eTy
IIpoMexxkyTouHass arrecTtauusl MO AUCUUILUIMHE ONPENEINISIET CTEIEHb YCBOCHMS 3HAHWUW, YMEHUN U
HABBIKOB CTYACHTOB 0 Y4eOHOMY MaTepualy CeMecTpa, IPOBOJUTCS B BUJE 3aUeTa C OI[CHKOM.
K 3auery nomyckaroTcs CTYJEHTHI, yCIIEITHO BBIIOJIHUBIINE BCE 3aJJaHHs HA TPAKTUUYECKUX 3aHATUIX
1 TI0 CAaMOCTOSTEIILHOM paboTe.
3ader 1Mo JUCUUILIMHE MPOBOJAMUTCS B KOHIIE 7 CEMECTPa, U BKIIFOUAET B CEOS1 OTYET MO BBHINOIHEHUIO
BCEX MPAKTUUECKUX 3aJaHUM 110 TEMaM U 3aJaHUil IO CaMOCTOSATEIbHON paboTe B BUAE COOOIICHHIH,
coJepKallluX OIPEACIICHHBIC MPAKTHYECKUM 3aJaHMEM OOBEKThl W/WIM  BBHINOJHEHHBIE C
KCIMOJIb30BAHUEM M3y4aeMbIX TEXHOJOTHI. Ha 3aueTe mo AMCUUILUIMHE CTYAEHT JOJKEH OTBETUTH Ha
TEOPETUYECKHI1 BOMPOC U BBHIMIOIHUTH MPAKTHUECKOE 3aJaHue TSl AEMOHCTpaluu c(hOpMUPOBAHHBIX
3HAHW, YMEHUI, HABBIKOB U KOMIIETEHIIH.
Bri6op ¢opmbl 1 TOpAIOK MPOBEACHUS dK3aMeHa OcyllecTBiusercs kadenpoil. OreHka 3HaHUN
CTYJ€HTa B MPOLIECCE 3a4€Ta OCYIIECTBIIAETCS UCXOS U3 CIEAYIOIUX KPUTEPUEB:
a) yMeHue chOpMyIHUpOBATh OMpPENeTeHUs] TMOHATUH, JaHHBIX B BOIPOCE, C HUCIHOIB30BAHUEM
CIIEIMAIbHON TEPMUHOJIOTHH, MOKA3aTh CBSI3H MEXAY IMOHITUSIMU;
0) cmocoOHOCTh JaTh pa3BEpPHYTHI OTBET Ha TMOCTABJICHHBIA BOMPOC C COOMIOJEHHEM JIOTMKH
W3JI0KEHUSI MaTepHuaia; NpOaHAJIU3UPOBaTh W COIMOCTABUTh pPA3JIMYHBIE TOYKM 3pEHHUS Ha
MOCTaBIEHHYIO MPOOIEMY;
B) YMEHHE BBIMIOIHUTD MPAKTUUECKOE 3a/IaHHE.
IIpu oIleHKE CTyAeHTa Ha 3a4e€Te C OIEHKOW MpernojaBaTellb PYKOBOACTBYETCS CHSAYIOIIUMU

KPpUTCPUAMMU:

IIIkana oneHMBaHHUS 3a4eTa

20-15 6anoB - TUTAHOBBIC IPAKTHYECKHE 33JaHHSI BHITIOJTHEHBI B TIOJTHOM 00hEMe; TTPUBEICH ITOTHBIH,
MCUYEPIBIBAIOIIE TPABUIBHBIN OTBET U JaHbl MCUEPIIBIBAIOIINE BEPHBIE PACCYKJICHUS; YCTHBIA OTBET
Ha BOINPOCHI KOHCTATUPYET MPOYHOE YCBOEHHWE 3HAHUW M yMEHHU. J|eMOHCTpUpYET OCO3HAHHBIN
HABBIK TI0 KOHCTPYUPOBAHHUIO U IPOTPAMMHUPOBAHUIO POOOTOTEXHUIECKUX KOHCTPYKTOPOB.

14-10 GamioB - MIAaHOBBIC MPAKTUYCCKUE 3aJIaHUS BBITIOJHEHBI B MOJIHOM 00BEME; MOCTABIICHHBIC
3a/1auyd peuieHbl MPAaBUIBHO, OJIHAKO PACCYKACHMs, MPUBOMASIINE K OTBETY, MPEACTABICHBI HE B
MTOJTHOM 00BEME, UJTH B HUX COJIEPIKATCS JIOTHIECKHE HEIOUETHI; YCTHBIN OTBET Ha BOIPOCHI COJIEPIKUT
HETOYHOCTH, HE3HAYUTENbHBIE MOTPEIIHOCTH B M3JIOKEHUU TEOpUHU. JleMOHCTpUpYyeT MOHUMaHuE
aNropuTMa KOHCTPYHUPOBAHUS U IPOTPAMMHUPOBAHKS POOOTOTEXHUYECKUX KOHCTPYKTOPOB.
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9-6 OamIoB - MIAHOBBIC MPAKTUYECKUE 3aJaHUS BHITIOJHEHBI, JaHBI MPABWIBHBIE OTBETHI, HO B
HEKOTOPBIX U3 HUX JOMYIIECHBI ONTUOKH; YCTHBINA OTBET HA BOIPOCHI TIOKA3bIBACT OTCIIBHBIC TPOOCITBI
B 3HaHUSAX CTyJeHTa. CTYIEHT MOKa3bIBaeT ClIa00 3aKpPEIUICHHOE yMEHHE KOHCTPYHPOBAHHS M
MPOrPaMMHUPOBAHUS POOOTOTEXHUYECKUX KOHCTPYKTOPOB.

5-2 fanna - MIaHOBBIE MPAKTUYECKUE 3a/IaHUS BBHITIOIHEHBI HE B TIOTHOM 00BEME; YCTHBIN OTBET Ha
BOIIPOCHI COJCPIKUT IPyOble OIMMOKH B M3JIOKCHUU TEOPHH, KOTOPHIC MOKA3bIBAIOT 3HAYMUTEIbHBIC
pOoOEITBI B 3HAHUSX CTYACHTA; 00JIee TTOJIOBUHBI BOIIPOCOB OKA3aIMCh O€3 OTBETOB; 3HAHUS U YMCHHUS
HE COOTBETCTBYIOT TPEOOBAHHUSIM IPOTIPAMMBI.

1-0 6annoB — HE BBIMOJHEHBI IJIAHOBHIE MMPAKTUYECKHUE 3a/1aHUs, CTYICHT OOBSIBIISET O HETOHUMAHUH
MaTepuaja JUCHUIUIMHBI, O TTOJHOM HE3HAHWHM OTBETAa HA IOCTABJICHHBIC TEOPETUYCCKUE BOIPOCHI,
HEMOHUMAaHUU BOTIPOCOB OCHOB POOOTOTEXHUKH U aBTOMATHU3AIINH ITPOU3BOJICTRA.

HTroropas mkaja oueHUBAHMS IO JUCHUILIMHE
HpI/I BBICTABJICHUH UTOTOBOM OLICHKHU IIPEIoJaBaTCIEM YUNTBIBACTCA pa60Ta CTyACHTA B
TCYCHHUC BCCI'O CpOKa OCBOCHUA JUCHUIIIIMHBI, 4 TAKKC 6am11;1, IMMOJIYYCHHBIC Ha HpOMe)i(YTOqHOﬁ
aTTcCTallun

[Mudposoe | Beipaxenue | CioBecHOE BbIpaKEHUE Onucanue OIIEHKU B TPEOOBAHUAX K YPOBHIO
BbIpaXKEHHE | B Oayax 1 00bEMY KOMIIETEHIIUN
BPC
5 81-100 OTnuuHO (3a4TEHO) OcBoeH IPOJBUHYTHII YPOBEHb BCEX
coctaisronux komnerennuii I1K-3, CITK-2
4 61-80 Xopo1io (3a4TeHo) OcBO€H NOBBILIEHHBIN YPOBEHb BCEX
coctaBistronux komnerenmuii I1K-3, CITK-2
3 41-60 Y 10BIETBOPUTENBEHO OcBoeH 6a30BbIi yPOBEHB BCEX
(3auTeHO) cocrapisitonux kommerenimii [1K-3, CITK-2
2 1o 40 Heynosnersoputensno | He ocBoeH 0a30BbIil ypOBEHb BCeX
(He 3auteno) cocrapisitonux kommerenmii [1K-3, CITK-2

6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIVINHbI
YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUME JUCHUIIJIMHBI

6.1. OcHoBHasi IuTepaTypa
1. HWmxenepnas 3D-kommbroTepHas rpaduka B 2 T. Tom | : y4eOHUK U MPAKTUKYM JAJISI CPETHETO
npodeccuonanibHoro  obpazoanusa /  A. JI. Xeitgen, A. H. Jlorunosckuii, W. B. Byropuna,

B. H. BacunbeBa ; mon pemakumeit A. JI. Xeidena. — 3-e u3n., nepepadb. u gon. — Mocksa !
NznarensctBo HOpaiit, 2023. — 328 ¢. — ([Ipodeccnonansrnoe oopazosanne). — ISBN 978-5-534-
07976-0. — Tekcr : oanekrtpoHHbli // OOpa3zoBatenbHass Iuiatgopma IOpailt [calT]. —

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

2. AJIUTUBHBIE TEXHOJIOTUU B MPOU3BOACTBE: yueOHOe mocobue i By30B / A. JI. 'annHOBCKUIA,
E. C.T'ony0Ges, H. B. Ko6epuuk, A. C. ®unumMoHoB ; o obmieit pegakuueit A. JI. ['anuHoBckoro. —
2-¢ u3A., nepepab. u jom. — MockBa : M3parensctBo IOpaiit, 2023. — 145c. — (Bricmee
obpazoBanme). — ISBN 978-5-534-16005-5. — Tekcr : osmekrpoHHbI // OOpa3oBaTenbHas
uatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/523614

3. baunos, B. Y. Tlenaroruka 2. 0. Opranu3anus y4eOHOW JNeATeIbHOCTH: yaeOHOe TTocoome s
By30B / B. U. biinnos, E. 0. Ecennna, 1. C. CepreeB. — Mocksa : U3narensctBo FOpaiit, 2023. —
222 c.— (Bricmee oGpaszoBanmue). — ISBN 978-5-534-14773-5. — Tekct : 3JeKTpOHHBIA //
O6pazoBarenbHas miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/520289

6.2. lonoiHUTE/IbHAS JIUTEPATyPa
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1. Becenosa, FO. B. IlpoMbinuieHHBIH AM3aiiH ¥ TNpOMBINUICHHas rpaduka. Metoabl co3naHus
MIPOTOTUIIOB U Mojelnel : yaeOHoe nocodue / FO. B. BecenoBa, A. A. Jlocunckas, E. A. JloxkuHa. -
HoBocubupck : HITY, 2019. - 144 c¢. - Texcr : oanekrponssii. - URL
:https://www.studentlibrary.ru/book/ISBN9785778240773.html

2. KommbiorepHas rpaduka ¥ reoMeTpuuecKoe MOJSIMPOBAaHHE : YUeOHO-MEeToAnYecKoe nocooue /
E. B. Konomankuii, A. . bymara, O. C. BoponoBa, A. A. Kpeickko. — MakeeBka : Jlonbacckas
HAIMOHAJIbHAS aKaJIeMUsI CTPOUTENBCTBA M apXUTEKTypshl, 2021. — 241 €. — TeKcT : 31eKTPOHHBIH.
— URL: https://www.iprbookshop.ru/120025.html

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

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

5. Oranogsckas, E. FO. Po6oroTexnuka, 3D-monenupoBanye U NpOTOTUIIUPOBAHUE HA YPOKaX U
BO BHEYPOUHOM JesITenbHOCTH . - CaHkT-nieTepOypr : KAPO, 2017. - 256 c. - TeKCT : 371€KTPOHHBIH .
- URL : https://www.studentlibrary.ru/book/ISBN9785992512557.html

6. Tpy6ouknna, H. K. MonemupoBanne 3D HaHOCXEMOTEXHHMKH. - 3-¢ W31. - Mocksa :
Jlabopatopuss  3Hammir, 2020. - 526 c¢. - Teker : oamektponneii. - URL
:https://www.studentlibrary.ru/book/ISBN9785001018551.html

7. Yaaes, I1. H. KomnbrotepHas rpaduka B MammHocTpoeHus : yueonuk / I1. H. Yuaes, K. I1. Yyaena.
- Mocksa ; Bomornma : Uudpa-Unxenepusi, 2021. - 272 c¢. - Tekct : snexkrponHbii. - URL:
https://znanium.com/catalog/product/1833116

6.3.Pecypcbl HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET»

1 http://mon.gov.ru - MunucrepcTBo 00pa3oBanus u Hayku PO;

2 http://www.fasi.gov.ru - dexepanbHOE areHTCTBO IO HAyKe U 0OPa30BaHHMIO;
3 http://www.edu.ru - ®eaepanbhbiii moptan «Poccuiickoe 00pa3oBaHHEY;

4. http://www.garant.ru - napopManuoHHO-PaBOBO# moptan «["apaHT»

5. http://www.school.edu.ru - Poccuiickuii 00111e00pa3oBaTeIbHbIH MOPTAIT;
6
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http://www.openet.edu.ru - Poccuiickuii moptai OTKpHITOro 00pa3oBaHus;
http://www.ict.edu.ru - mopras mo MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIM TEXHOJIOTHSIM B

OpazoBaHuU;

. http://pedagogic.ru - negaroruueckas OuOIMOTEKA;

9. http://www.pedpro.ru - xypHan «Ilemarorukay;

10.  http://www.informika.ru/about/informatization_pub/about/276 - HAYYHO-METOJUYCCKUM

xypHan «MHpopMaTH3ais 00pa3oBaHUs U HAYKHY;

11. http://www.hetoday.org - sxypuan «Beiciiee 00pa3oBaHHe CETOIHS.

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

13. http://www.gpntb.ru - l'ocyapcTBeHHas MyONIUYHAS HAYYHO-TEXHUYECKass OMOInOTeKa.
14, http//www.rsl.ru - Poccuiickas HalimoHaIbHas ONOIHOTEKA.

15. http//www.gpntb.ru - ITyOnuuHas 3neKTpoHHas ONOIHOTEKA.

16. http://www.znanium.com/ - 1eKTpoHHO-0NOIMOTE Has cUcTeMa

17. http://www.biblioclub.ru/ - YauBepcuterckas OuOnIuoTeKa OHIaNH

18. http://www.elibrary.ru — Hayunas snekTpoHHas OuOiaroTeKa

TMETOAUYECKHE YKA3AHUSA 10O OCBOEHUIO JUCIIUIIJIMHBI
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1.Metoanyeckre peKOMEHIJAMM [0 OPraHM3alMU W BBIIOJIHEHUIO CaMOCTOATENBbHON pPaboOTHI
CTYJIEHTOB

8. NHOOPMANMOHHBIE TEXHOJIOI'MHA JISA OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

JIuueH3noHHOe MPOrpaMMHoe odecreuyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmannonHbie CipaBoOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Iiroc»

[IpodeccrnonanbHbie 0a3bl JaHHBIX

fgosvo.ru — IMopran ®enepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEILHBIX CTAH/IAPTOB BBICIIIETO
o0Opa3oBaHus

pravo.gov.ru - OdunuanbHbIN HHTEPHET-MOPTal NPaBOBOM WH(OpManuu

www.edu.ru — ®enepanbHblii moprai Poccuiickoe o0pa3zoBaHue

CB0OOHO pacmpocTpaHsieMoe TpPOrpaMMHOE OOecliedeHne, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st BoCIIpou3BeACHHS DIIEKTPOHHBIX Y4eOHBIX Moryieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MartepuanbHO-TeXHHUUECKOE 0OecTieueHNe TMCIUIUIMHBI BKIOYaeT B ce0sl:

- ydyeOHBIE AyIUTOPUMU JUId TPOBENCHMS YUEeOHBIX 3aHSATHH, OCHAIEHHblE 000OpYyJOBaHHEM H
TEXHUYECKMMH CpEICTBaMU OOYyUEHHUS: y4ueOHOM MeOenblo, JIOCKOM, JeMOHCTpallMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMU KOMIIBIOTEPAMH, IPOEKTOPOM;

- TIOMEIIEHHs JUIsl CaMOCTOSITEIbHOM paboThl, OCHAIllEHHbIE KOMIIBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TMOJAKIIIOYEHHEM K ceTH «lHTepHeT» M obecreyeHueM JOCTyIa K 3JIEKTPOHHOMH
nH(pOopMalMOHHO-00pa30BaTeNbHOM cpese.
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