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IMosicHuTEILHAS 3aIIMCKA

Cepbe3Hoil po0IeMoii COBPEMEHHOTO POCCHUICKOTO 00pa3oBaHUs SBISETCS CYNIECTBEHHOE OclabiieHue
€CTeCTBEHHOHAYYHOM M TEXHHUYECKOH COCTABISIONICH IIKOJBHOTO oOpazoBaHus. B  coBpeMeHHBIX
YCIOBUSIX pean30BaTh 3ajady (OPMHUPOBaHMS Yy JE€Ted HABBIKOB TEXHHUYECKOIO TBOPUYECTBA KpaiiHe
3arpyaHuTenbHo. Heo0XoammMo co3maBaTh HOBBIE YCIOBHS B CETH 0OOpa3oBATENbHBIX YUPEKIACHUH
cyobekToB Poccuiickoil @enepaniuu, KOTOpbIE MO3BOJIAT BHEAPATh HOBbIE 00pa30BaTEIbHbBIE TEXHOJIOTHH.
OpHMM M3 TaKMX NEPCIEKTUBHBIX HAIIpaBJIeHUH sBisieTcst 3D MoaenupoBaHue.

Pabora ¢ 3D rpadukoii — oIHO W3 CaMBIX MOMYJSAPHBIX HANPABICHUN HCIOIB30BAHUS MEPCOHAIBHOTO
KOMIIBIOTEpa, IMPHYEM 3aHUMAIOTCA 3TOW paboTOll HE TONBKO MNPO(EeCcCHOHATBHBIE XYIOKHHUKH H
nu3aiiHepbl. be3 KoMmbploTepHOW rpaduku He 0OXOOUTCA HM OAHA COBPEMEHHAas MYJIbTUMEIUHHast
IIporpaMMa.

IIporpamma pa3paboTaHa B COOTBETCTBHUH:

®denepanpHoro 3akoHa oT 29.12.2012 roma Ne 273-®3 «O6 obpazoBanuu B Poccmiickoit denepanuny,
[Ipuka3za MunucrepcTBa oopazoBanus U Hayku Poccutickoit deneparuu ot 29 aBrycra 2013 r. Ne 1008
«O0 yTBEpXKIEHUHM TMOpSAIKAa OPraHu3alldd M OCYIIECTBICHHS 00pa30oBaTeNbHON JEeATENbHOCTU IO
JIOTIOJIHUTENBHBIM  00111€00pazoBaTeNbHbIM Nporpammam», [Iucema ot 09 ampens 2014 roga Ne 19-
1932/14-0-0 «O cobaroneHnn 3akoHomarenbcTBa Poccuiickoit dexepanuu B chepe oOpa3oBaHUs MPU
peanu3aluu JIOMOJHUTEIBHBIX O00IIepa3BuBaOmuX mporpamm», [lucemo MwunoOpHaykun Poccum ot
18.11.2015 Ne 09-3242 «MeToanveckue pPEKOMEHAAIMU 10 MPOCKTUPOBAHUIO JOMOJIHUTEIbHBIX
o0IIepa3BUBAIONIMX IMPOTrpaMM (BKJIIOYAsl PA3HOYPOBHEBBIE TIPOTPaMMBI)», YcCTaBa YUpEKICHUS,
CaHUTAPHO-3MUAEMHOJIOTHUECKUX TpeOOBaHMM K YUPEXKICHUSM JOMOIHUTEIHLHOTO 00pazoBaHusl AeTel
(CaulluH 2.4.4.3172-14).

HanpasiaenHocTs nporpammbl cOrjlacHO Ipukaza MuHucrepctBa oOpa3oBaHus M Hayku PO ot
29.08.2013 Ne 1008 «OO0 yTBepkaeHHWU TOPsIKA OPTaHHM3alMA U OCYIIECTBJICHHUS 00pa3oBaTeIbHON
JESTeIbHOCTH 10 JOTOJIHUTEIbHBIM 0011e00pa30oBaTeIbHbIM IPOrpaMMaMy, HallpaBJIeHHAs Ha pa3BUTHE
uHTEpeca JAeTel K  HMH)XEHEPHO-TEXHWYECKUM M HMH(OPMALMOHHBIM  TEXHOJIOTUAM, HAy4dHO-
TEXHUYECKOH M KOHCTPYKTOPCKOM JesTeIbHOCTH, CHOCOOCTBYIOIIAS MOBBIIMIEHUIO TEXHOJIOIMYECKOM
IPaMOTHOCTH B 00JIaCTH MHYKEHEPHBIX Mpodeccuii, alaTupOBaHHas K COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U TEXHUKHU: — TEXHUYECKAs.

AKTYaJIbHOCTh TIPOrpaMMbl OCHOBBIBAETCS Ha

-HEO0OXOAMMOCTH peau3allud JAHHOM MpOorpaMMbl C TOYKHM 3pPEHUS COBPEMEHHOCTHH COIMAIbHOM
3HaYMMOCTH U COCTOMT B TOM, 4YTOOBl OTBE4YaTh MOTPEOHOCTSIM COBPEMEHHBIX JeTe M uX
ponuTenel, ObITb OPUEHTUPOBAHHOM Ha H>(PQPEKTUBHOE pEIIEHUE aKTyalbHBIX Ipo0ieM peOeHKa,
COOTBETCTBOBATh TOCYIAPCTBEHHOM IMOJUTHKE B 00JACTH JIOMOJHUTENBHOrO 00pa3oBaHUS U
COLIMAJIbHOMY 3aKa3y OOIIecTBa;

Bo-BTOophIX, peanusanus nporpammsl «3J[ MopenupoBaHue» 00YCIOBIEHA MPAKTUYECKH MOBCEMECTHBIM
HCIOJIb30BAHUEM TPEXMEPHOI TpauKH B Pa3IMUHBIX OTpacisax U chepax AeaTeIbHOCTH, 3HAaHUE KOTOPOM
CTaHOBUTCS Bce Oosiee He0OXOIMMBIM ISl TOJTHOLIEHHOT'O Pa3BUTUS JIMYHOCTH.

Pa3BuTHe TeXHONOrMI MPOTOTUIIMPOBAHMS IPUBEJIO K IOSBICHHUIO HA PHIHKE MHOXECTBA CPABHUTEIBHO
HEJIOPOTHX YCTPOWCTB sl mnedatrd 3D-moxeneil, 4YTO MO3BOJWIO BKIHOYUTH 3D-mipuHTEp B
00pa3oBaTeNbHBIH MPoILIecC.

AKTyalmbHOCTh Oa3upyercs Ha:

1 cOBpeMEeHHBIX TpeOOBAHUAX MOJIEPHU3ALUU CUCTEMbI 00pa30BaHuUs;

Tl mHTEerpanuu OOLIEero M JONOJHUTENIbHOTO oOpa3oBaHMs B ychoBusx peanusauuu OI'OC;

M BO3MOXHOCTH TOJUIEPKKH JeTel ¢ 0coOBIMU 00pa3oBaTeIbHBIMH MOTPEOHOCTIMHU (omapeHHbIE,
C OTpaHUYEHHBIMU BO3MOXHOCTSIMH 3]I0POBbSL. )

[ aHaJIM3€ JYYIIMX NEeAarorn4ecKuX MpaKTHK;

[IpakTnueckue 3anaHusi, MpeasiaraéMble B 3TOM Kypce, MHTEPECHbl U YacTO HENPOCThl B PELICHUH, YTO
MO3BOJISIET TOBBICUTh Y4YEOHYI0 MOTHBAIMIO YYAIIMXCS M Pa3BUTHE TBOPYECKUX CHOCOOHOCTEH.
MO/JIeIMPOBAaHUE

OcHOBOI TPOBEIEHUS 3aHATUH CITyKaT IPOEKTHO-UCCIIEI0BATEIbCKUE TEXHOIOTHH.



Takum oOpa3oM, JIaHHBIH Kypc CIOCOOCTBYET pa3BUTHIO IO3HABATEIBHOM AKTUBHOCTH Y4YalMXCH;
TBOPYECKOT'O U OINEPAIMOHHOTO MBIIUICHHS; MOBBIIICHUIO UHTEpeca K MHPOpPMATHKE, a caMoe TJIaBHOE,
npoopHeHTAIIH B MUpE Mpodeccuil, CBA3aHHBIX C UCTIOIb30BAHUEM 3HAHUHN 3TUX HaYK.

HoBu3na 3akmioyaercss B OOIIEH KOHIENIMU pPa3BUTHS y YYalIUXCs OOBEMHO-TIPOCTPAHCTBEHHOTO
TBOPYECKOI'0 MBIIIJICHUs, OCBOCHHS HaBbIKA MEpeXoja OT N300pakeHHs Uleu Ha Oymare K BOIUIOILIEHUIO
uaen B oObeMe mpu momoum penakropa tpexmepHoil rpaduku KOMITAC-3D u FreeCAD u mocne
Bocco3fanusa Mojenu Ha 3D npunrtepe. OOydaronyecs MNOCTUTaOT (PU3HKY MPOLIECCOB MPOUCXOIAIINX B
3D npunTepe BO BpeMs €ro paboThl, BKJIIOYAs MPOTPEB IKCTPyAepa, paboTa JBUTATENs, MEpeMeIleHue
SKCTpyJepa Mo 3 ocsM.

OTIMYMTeIbHOH 0CO0EHHOCTBIO JAHHOM NpOrpaMMbl SBISETCS €€ HAIPAaBJIEHHOCTb Ha BBIPAOOTKY Yy
JIETE HABBIKOB KOMAaHJHOTO DPELIEHUS IOCTaBICHHBIX M BO3HMKAIOUIMX 3aJad, CO3JaHHUsS NpPaBUIbHOU
MOTHUBAIMH K JOCTHXEHHUIO 1ienieil. Takke BaKHONW OTIIMYUTENBHON 0coOeHHOCThIO [IporpamMmel sBIsieTCS
CTPYKTYpa U3JI0KEHUS 3aHATUH, oApa3yMeBaroliast co0oi JeeHue Ha KOMIIETCHIIMN U HAaBbIKH.
Azxpecatom mporpamMmsl sBisieTcs ydamuiics otr 10 go 15 ner moboro mnona, skenarolMi OBJIALETH
HaBblkaMu 3D-MozenupoBaHMsl, a TAaKK€ PACKPbITh CBOM TBOPYECKHE CIHOCOOHOCTU. DTO TBOPUYECKHIA
peOCHOK, MIOOSIIMIA MOJICTUPOBATh U KOHCTPYHUPOBATH, KEIAIOMUN BIOCICICTBUN BBIOPATH MPOQECCHUIO
apXUTEKTOpa, WH)KEHEepa, KOHCTPYKTOpa, Au3aiiHepa, MyJbTUIUIMKaTopa W apyrue. Heobxomumoctsb
IIpeIBAPUTENILHON MOATOTOBKH HE MpeaycMaTpUBaeTCs, HO BakHa oOLIas HalpaBieHHAas MOTHBALUs Ha
oBJajieHue npeameroM. [InaHupyemslii OXBaT yyaliuxcs B rpymiax cocTapiser 12 yenoBex.

O0beM M CpoKH peain3auuu NPOrpaMmbl.

Cpok peajn3auuu NporpamMmel: 2 rojga oOydeHusl.

®opma 00y4yeHHns1 — OUHasl.

®opMbI OPraHM3aUM 3aHATHIL: ayTUTOPHASL.

Bo3pact ooyuarommuxcsi: 10-15 ner

Cpok peanu3zanuu: 2 roga

Buabl 1 (popMBI ¥ peKUM 3aHATHIA:
- 10 0OCOOCHHOCTSIM KOMMYHHUKAaTHBHOTO B3aMMOJEHCTBHS IeJarora M 0OyJarouuxcs: JeKIHs, 3aHATHE-
urpa, MacTepckasi, KOHKypC, MPaKTHKYM H T.J.;
- 10 JAWJAKTUYECKOW IIeJIM: BBOJAHOE 3aHATHE, NPAKTUYECKOE 3aHATHE, 3aHATHE MO CHUCTeMaTH3allud U
0000I1IeHUI0 3HAaHUH, 10 KOHTPOJIIO 3HaHUI, KOMOMHUPOBaHHbIE (POPMBI 3aHATHUI.
Henu:
® pa3BUTHE WHAMBUIYAITBHBIX CIIOCOOHOCTEH, CaMOpean3anys JMYHOCTH y4Jalllerocsi Ha OCHOBE
(dbopMHpOBaHUS MHTEpECAa K TEXHUYECKOMY IPOCKTHPOBAHUIO B TIPOIIECCE 3aHATHH;
e (opMHUPOBAHHE W PA3BUTHE TBOPUYECKHUX CIOCOOHOCTEH ydaluxcs B OOJIACTH MOCTPOCHUS U
MOJICIMPOBAHUS TPEX MEPHBIX OOBEKTOB;
® [I03HAKOMHUTH ¢ MpuHUUNamMu pabotsl 3D rpaduueckoro pegakropa KOMITIAC-3D u FreeCAD,
KOTOPBIH SIBJII€TCSI CBOOOIHO pacIpoCTpaHsAeMOi POTrpaMMOii;
® pa3BUTHE WH)XEHEPHOTO MBIIUICHHS, KOHCTPYKTOPCKUAX U M300pETaTeIhCKIX CIIOCOOHOCTEH
pebeHKa ¢ TOMOIIBIO TIO3HAHUS OCHOB MHpA JJIEKTPOHUKH, KOMITBIOTEPHBIX TEXHOJIOTUI
3aoauu:
Oobyuarwwue:
e JlaTh MpPEJCTaBICHHE 00 OCHOBHBIX BO3MOYKHOCTSIX CO3JIaHMsI U 00pabOTKU M300pakeHUs B
nporpamme KOMITAC-3D;
® Hay4yuTh CO3/1aBaTh TPEXMEPHbIE KAPTUHKH, UCIIOJIb3Ys] HAOOP UHCTPYMEHTOB, UMEIOIUXCS B
M3y4aeMOM NPUII0KEHUH;
03HAKOMUTH C OCHOBHBIMU oneparusimu B 3D - cpere;
CIOCOOCTBOBATh PA3BUTHUIO AITOPUTMHUYECKOTO MBIIIICHHUS;
(bopMHpOBaHKE HABBIKOB pAOOTHI B IPOEKTHBIX TEXHOJIOTHUSAX;
MPOJOJDKUTH (hOpMHUPOBaHNE MH(POPMAIIMOHHON KYJIBTYphl YUaIIUXCS;
poOpUEHTAIS YUAIITHXCSL.



Pazeusarowue:
® DPa3BUTh TBOPUYECKOE MBIIIJIEHUE, JIOTUYECKOE U MPOCTPAHCTBEHHOE MBIIINICHHE, CTATUYECKUX,
JTUHAMUYECKUX MPOCTPAHCTBEHHBIX MPEIACTABICHUMN;
e (GopMUPOBATH YMEHUE BHITIONHATH YEPTEKU PYIHBIM U MAITUHHBIM CITIOCOOaMH, B YCBOCHUU
IIPaBUJI YTCHUSI YEPTEXKEM;
e (hopMHUPOBATh dJIEMEHTAPHBIC KOHCTPYKTOPCKHE YMEHHUS MPeoOpa3oBbIBaTh (POpMYy MPEeIMETOB B
COOTBETCTBHUH C MPEIbABIICMBIMUA TPEOOBAHHUAMU;
Bocnumamenvnuie:
® HaIpaBUTb UHTEPEC HA MO3HAHUE MUPA C TOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTUH.
e (dopMHUpOBaTh KPUTHYECKOE M TBOPYECKOE MBIIIICHUS  YYallUXCs, YMEHHUE  YBHJIECTb,
chOpMyIUPOBATH U PEIIUTH MPOOIEMY.
¢ (opMHUPOBATh YCTOWYMBBIN MHTEPEC YUAIIUXCS K TEXHUYECKOMY TBOPYECTBY.
¢ (opmupoBaTh 00IIYIO0 HHGOPMAITMOHHYIO KYJIbTYPHI Y yUaAIIHXCS.
e DopMUPOBATH 30HBI JTUYHBIX HAYYHBIX U TBOPUECKUX HHTEPECOB YUAIITUXCSI.

YcaoBus peaju3aliu NporpaMmbl.

[Tpu ¢opMynaupoBaHMM YCIIOBHH pealu3allMy IPOrpaMMBbl CIIMCOYHBIA COCTaB Tpynn (opmupyercs B
COOTBETCTBHH C TEXHOJOTMYECKHM PETJIAMEHTOM M C YY4€TOM BHJA JEATEIBHOCTH, CAaHUTAPHBIX HOPM,
0COOCHHOCTEH pean3aliy POrPaMMBbI WITU 110 HOPME HAITOJIHIEMOCTH:

Ha 1-m roay oOy4yenus — He MeHee 15 yenoBek; Ha 2-M roy o0yueHusi — He MeHee 12 yenoBex.

Bo3pact obyuarommxesi: 11 -15ner.

PexxuM 3aHATHI, MEePHOIHYHOCTH H NMPOAO/LKUTEIBHOCTH 3aHsaTHii. Kaxnoe 3aHATHE COCTOHT M3
TEOPETHYECKON M MPAKTHYECKOM YacTH.

Meprox Kos-Bo yacos B Kox-Bo 3ansTuii IpoxonxureabHoCT
P HeJeJI10 B HeJleJ10 b 3aHATHSA

1-i1 rox oOyueHHs

(«cTapToBBIit 2 Jaca 1 3aHsaTHS 1o 2 Jaca

YPOBEHBY)

2-i1 ront 00yueHHs

(«6azoBbIit 2 9acoB 2 3aHATHUS o 2 yaca

YPOBEHB)

Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl HeHTpa «To4ka pocTay, HCIOIb3YyeMOro JIs
nposeaeHus 3aHATHH o npeaMery «MHpopmaTrka»

Ob6opynoBanue neHTpa «Touka pocTa», HCHONb3yeMOe [UIs TNPOBENEHUS 3aHATHH 1O MpeaMeTy
«TexHomorusi», pacroyaraercsi B 00pa3oBaTeIbHONM OpraHMU3allMd B TOMEIIEHHX, BKIIOYAIOIIUX
clleAyIoIKe (YHKIIMOHATIBHBIE 30HBL:

* yueOHbII kaOuHeT 1o npeaMeTHoM obnactu «TexHonorus;

* OTKPBITOE IPOCTPAHCTBO (IOMEILEHHUE) JUIsl IPOEKTHOM e TETbHOCTH

MarepuanbHO-TeXHHUYECKas: 0a3a TEXHOJIOTMYECKOM HalpaBIEHHOCTH B IeHTpe «Touka pocTay BKIHOYAET
CTaHJIaPTHBIN U MPOPUIbHBIN KOMIIEKT 000py10BaHUS

CraHgapTHBIM KOMIUJIEKT COCTOMT U3 00pa30BaTENIbHOIO KOHCTPYKTOpa JJIsi MPAKTHKHA OJOYHOTrO
IPOrpaMMUPOBAHUS C KOMIUIEKTOM JaTYMKOB M 00pa30BaTeNbHOIO HAbOpa M0 MEXaHUKE, MEXaTPOHUKE U
pobotoTexHuke Kpome Toro, B cTaHIapTHBIN KOMIUJIEKT BXOAUT KOMIIBIOTEPHOE 000PYJOBaHNE: HOYTOYK U
M®YV (nmpunTep, ckaHep, KOIHp)

B npoduibHbIi KOMIUIEKT 000pyIOBaHUS BXOAUT 0azoBoe (00s3aTenbHAas 4acTh) M JIONOJHUTENBHOE
obopynoBanue ba3oBas uacTh BKIIIOYAaeT KOMIBIOTEpHOE oOOOpyaoBaHue: HOYTOyk u MOV, a
JONOJTHUTEIBHOE O0OPYAOBAaHME TEXHOJIOIMYECKOM HAMNpaBIEHHOCTH COCTOMT M3 00pa30BaTEIbHOIO
KOHCTPYKTOpA Il MPAKTHUKU OJIOYHOTO MPOrpPaMMHPOBAHHUS ¢ KOMIUIEKTOM JAaTYMKOB; 00pa30BaTebHOTO
Habopa M0 MEXaHUKE, MEXaTPOHHUKE U POOOTOTEXHHKE; YETBIPEXOCEBOT0 y4eOHOro poOOTa-MaHUITYJISATOPA €
MOJIyJbHBIMH CMEHHBIMH HacaJkamH; 00pa30BaTeNbHOTO Habopa s M3y4YeHHs MHOTOKOMIOHEHTHBIX
POOOTOTEXHUYECKUX CUCTEM M MAHUIYJISALUOHHBIX pOOOTOB



PaccMoTpuM npuMepHBI KOMIUIEKT OOOpYIOBaHUS, KOTOPBIH MOXET COCTaBISATh MaTepUalIbHO-
TEXHUYECKYI0 0a3y TEXHOJIOTMYECKOI HampaBIEHHOCTH B IIeHTpax «Touka pocTa» M UCIOJIb30BaTHCS NpPHU
IIPOBE/IEHUH YPOKOB U JJaOOPAaTOPHBIX pabOT, MPEUIOKEHHBIX B JAHHOM METOJUYECKOM [T0COOUN

M®Y (npunTep, ckaHep, KONUP)

MoxeT uCHoabp30BaThcsi Ha JabOpaTOpHBIX 3aHATHAX 1o Teme «KommbloTepHas rTpadukay aus
CKaHMPOBAHUS 3CKHU30B, OTPUCOBAHHBIX Ha Oymare, W JUIsl pacledyaTblBaHUS BEKTOPHBIX M300pakeHUN —
3aroTOBOK ISl IGKOPUPOBAHUS OOBEKTOB

Taxxke MOXKeT NPUMEHSTbCA Ul ME€4aTH W KOIMPOBAHUSA Pa3fAaTOYHOrO JUAAKTUYECKOro Marepuaja Ha
TMOOBIX YIEOHBIX 3aHSITHSIX

Kpamxue npumepHvle mexnuueckue xapakmepucmuku:

Tun ycrpoiictBa: MDY (byHKIIMM TTeYaTH, KOMMMPOBAHUS, CKAHUPOBAHUS )

dopmar Oymaru: He MeHee A4

I[BeTHOCTB: YepHO-0€eblii; TEXHOJIOI M [1e4aTH: JIa3epHas

MakcumanbHoe paspenieHue nedaru: He MmeHee 1200x1200 Touek

Unrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB

3D-o0opynoBanue (yuedHasi MOIYJIbHAasl CTAHIUS CO CMEHHBIMHM rojioBkamu uist 3D-nevyaru,
Jia3epHOM rpaBupoBKHU U pe3ku ¢ UIIY)

Monynb 3D-nieyatu MOKeT OBITh MCIIOIB30BaH Ha JIA0OPATOPHBIX 3aHATUAX IO TeMaM «3D-moaenupoBanue
U NPOTOTUNMpPOBaHUE», «VH)XEeHepHBbIM au3aiiH» A TpéXMepHOW mneuaTw paspaboTaHHbIX 3D-mozeneit
Kpowme toro, 3D-000pynoBanre MOKET IPUMEHATHCS AJI U3TOTOBJIECHUS HAIJIAIHBIX YY4EOHBIX OCOOUH MpH
M3YyYEHHUH JHOObIX TEM U IUCLUIUIMH HE TOJIBKO IMyTEM [I€4aTH, HO TaKXKe PE3KU U IPAaBUPOBKU

Kpamxue npumepnvle mexnuyeckue xapaxmepucmuxu mooyns 3D-nevamu:

Tun npunrepa: FDM, FFF, marepuan (ocuoBHo#): PLA KonudecTtBo meuaTtaromux rosioBok: 1, padouwii
cToi: ¢ mojmorpeBoM Pabouas o6macte (XYZ): or 180x180x180 Mmm MakcumaiibHasi CKOPOCTh N€YaTH: HE
menee 150 mm/cex MakcumanpHas TONIUHA ciiost: He Oonee 20 MkM 3akpbIThii Kopiyc OXJIaKaeHne 30HbI
neyaTu

IaacTuk nasi 3D-npuHTEPOB

Moxet ObITh UCHOJIB30BAH B KauecTBe mMarepuana Juist 3Do0opynoBaHus i peleHUs YKa3aHHBIX BBILIE
o0pa3oBaTeNbHbIX 3a1a4

Kpamkue npumepHuvle mexnuueckue xapakmepucmurku:

Marepuan: PLA

CootserctBre 3D-060pyA0BaHHIO, OTIMCAHHOMY BBIIIE

HaGop 151 KOHCTPYHPOBaHUS NPOTPAMMHUPYEMBbIX Mo/leJIell HHAKEHEPHBIX CHCTeM

[IpennasHaueH A1 U3y4EeHUS OCHOB POOOTOTEXHMKH, JA€Talled, y3JI0B U MEXaHW3MOB, HEOOXOAUMBIX IS
CO3JIaHHsI POOOTOTEXHUYECKUX YCTPOUCTB

HabGop mnpencraBnser coOOH KOMIUIEKT CTPYKTYPHBIX 3JE€MEHTOB, COCIMHUTEIbHBIX 3JEMEHTOB MU
ANEKTPOTEXHUYECKUX KoMIoHeHTOoB HaOop mo3Boisier cobuparh (M MpPOrpaMMUpOBaTh) U3 AJIEMEHTOB,
BXO/ISIIIUX B €r0 COCTaB, MOJAEIN MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOMCTB C aBTOMAaTH3UPOBAHHBIM
yIpaBlI€HUEM, B TOM YHCII€ Ha KOJECHOM XOAY, a TaKXKe€ KOHCTPYKLIHMH, OCHOBaHHBIX Ha HCIOJIb30BAaHUHU
nepeaay v pblyaroB

Ha 06a3e nHa®opa MOXHO oOpraHu3oBaThb H3ydeHHE HauOoyiee paclpoCTpaHEHHON JIIEMEHTHOU 0a3bl,
MPUMEHSEMOH JUIsl MH)KEHEPHO-TEXHUYECKOTO TBOPYECTBA 00YYAIOLIUXCS U Pa3pabOTKH yueOHbIX Mozeneil
poOOTOB, OCBOEHUE OCHOBHBIX TEXHOJOTUN MPOEKTUPOBAHUS POOOTOTEXHUUECKMX KOMILIEKCOB

Habop moxeT ucnonbp3oBaThCsl Ha 3aHATHAX 10 TeMe «PoOOTOTeXHHMKa» JUIsl U3y4eHHUs Cpelbl pa3paboTKu
ApIyMHO, TOJKIIOYEHUS MUKPOKOHTPOJUIEPHOM IJIaThl K KOMIBIOTEPY, MOJAKIIOYEHUS IH(PPOBBIX U
aHAJIOTOBBIX JATYUKOB K APAYyHHO

Kpamxue npumepnvle mexnuueckue xapakmepucmuku:

CocraB komruiekta: Ilporpammupyemsiii koHTposuiep CepBonpuBosa Oonbiioit CepBonpuBoa Majblid
[TpuBox

noctosiHHOro Toka KommuiekT konéc ¢ pesmHoBbIM 000a0M IllaroBeiii aBurarens ¢ ApaiiBepom MakeTHas
wiata U Habop mnepemblyek HabGop ceroamonoB HaGop pesuctopoB IIbesogumnamuk doTtopesucrop
Nunukarop 7-cermentHbiit Jucmiein Tepmonapa [atuuk Y 3-gansHomep

Hatrank MK Kronka I[Torermuomerp [TporpamMmmupyemsiii koHTposutep: Mukpokontpoiuiep: ATmega2560
SAnpo: 8-6utHeiift AVR TakroBas wacrora: 16 MI'y Hanpsikenne nutanus: 6-20 B Flash-namsts: 256 KO
IMonnepxka Ethernet, WiFi, kapt mamsati microSD: ects Bepcus Bluetooth: 4 2

IInannpyemsble pe3yibTaThbl 0CBOCHHUS POTPAMMBI:



Ilpeomemmnoie pezyromamol:

3HaTh TpadUUeCKUil S3bIK OOIICHUs, Mepeiadyl U XpaHeHus WHPOpMAIH O MPEAMETHOM MHUPE C
MTOMOIIBIO PA3IMYHBIX IpaUUecKUX METOA0B, CIOCOOOB U MPaBUJI OTOOPaKEHUS €€ Ha TIOCKOCTH,
a TaKKe MPUEMOB CUMTHIBAHUS;

OBJIAJICTh CIOCO0AM CO3JIaHUsl TPEXMEPHBIX MoJesied U COOPOYHBIX €AMHHUIl MAallUHHBIMU
METOJIaMHU. O3HAKOMSITCSI C OCHOBAMU TEXHUYECKOTO YepUeHUs U paboThl B CUCTEMAaX TPEXMEPHOTO
mozenupoBanus KOMITAC-3D u FreeCAD.

MOJTy4aT HABBIKH PabOTBI C TEXHUYECKOW JOKYMEHTAIMEW, a TakKe Pa30BBIOT HABBIKU TIOWCKA,
00paboTKHu M aHaM3a HHGOPMAITUH;

Pa30BBIOT HABBIKKM O0OBEMHOT0, IPOCTPAHCTBEHHOTO, JIOTHYECKOTO MBIIIUICHUS U KOHCTPYKTOPCKHE
CIIOCOOHOCTH;

o3HakomsTes ¢ 3D mpunTepoMm;

Hay4yaTcsl IPUMEHSATh U3yYeHHbIE HHCTPYMEHTHI P BBIMOJIHEHUH HAYYHO-TEXHUYECKUX MPOEKTOB;
M0JIy4aT He0OXOJUMbIE HABBIKU JIJISl OpraHU3aIlMU CAMOCTOSITENIbHOM PadoThI;

MOBBICST CBOIO HH(POPMALIMOHHYIO KYJIbTYpPY.

Memanpeomemmnule pe3yiomamot.

HMCTb TBOPYCCKOC MBIIUICHHUEC, JIOTUYCCKOC U MPOCTPAHCTBCHHOC MBIINIJICHUEC, CTATUYCCKUX,
JUHAMHWYCCKUX IMPOCTPAaHCTBCHHLIX Hpe,I[CTaBJIeHI/Iﬁ;
OCBOAT pa3HbIC CITOCOOBI peicHuA HpO6JI€M TBOPYECKOI'O U TCXHUYCCKOT'O XapaKTepa.

Pa30BBIOT YMEHHE CTAaBUTh IIC]IU - CO3/IaBaTh TBOPUYECKUE PaOOTHI, INIAHUPOBAThH JOCTH)KEHUE ITOM
I[eJTH, KOHTPOJIMPOBATh BPEMEHHBIC M TPYIOBBIC 3aTpaThl, CO3/IaBaTh HATJISAHBIC JWHAMHUYCCKUC
rpadguveckrue 0ObEKTHI B IMPOIECCEe padOTHI;

MOJy4aT BO3MOXKHOCTh OIICHHTH IIOJIYYCHHBIH pE3yJIbTaT U COOTHECTH €ro ¢ HW3Ha4YaJbHBIM
3aMbICJIOM, BBITIOJTHUTB 10 HEOOXOAUMOCTH KOPPEKIIUIO JINOO pe3ysibTaTa, MO0 3aMbICia.

yMeTh (OpPMHUPOBATh DIIEMEHTAPHBIC KOHCTPYKTOPCKHE YMEHHsI TpeoOpa3oBbIBaTh (HopMy
MIPEIMETOB B COOTBETCTBHH C TIPEIBSABISICMBIMU TPEOOBAHUSIMH,

Ju UHOCHIHblE pée3)/ibmambl:

MMETh UHTEPEC HA MO3HAHUE MUPA C TOMOILbI0 KOMIIBIOTEPHBIX TEXHOIOTHM.

yMeTh (OPMHUPOBATH KPUTHUECKOE W TBOPUECKOE MBIIUICHUS YYalllUXCs, YMEHUE YBHJIETD,
chopMyTUpOBaTh U PEUIUTH MPOOIEMY

y 00y4arouuxcst BO3pacTeT FTOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO;

MOSIBUTCSI M OKPETTHET MOTUBAIUS TBOPUECKON JACIATEITLHOCTH;

MOBBICUTCS CAMOOIIEHKA Ha OCHOBE KPUTEPHUEB YCIIEIITHOCTH TOM JIeATEITHHOCTH;

MOSIBSITCSL HABBIKM COTPYIHUYECTBA B Pa3HBIX CHUTYyaIMSX, YMEHHUE HE CO3/1aBaTh KOH(IHUKTHI U
HaxOJIUTh BBIXOJIbI U3 CIIOPHBIX CUTYalUN;

BOCTIMTAIOTCS 9TUYECKUE YyBCTBA, MPEXK/IE BCETO T0OPOKETATENEHOCTh U AMOLIMOHAIBHO-
HPaBCTBEHHAs! OT3bIBYMBOCTb.

YueOHO-TeMaTHUYECKHIi IJIaH

No Kon-Bo yacos OGopynosatine
Ha3Banue paszzgena, TeMbl Bcero
/I Teop Hp-Ka DopMBI KOHTPOIIS
1 rom oOyueHus 72 gaca
1. Bgenenue 2 2 ?pf;m““ oHpoc o
2 N3yuenne ocHOB 1 3 4 |Kpariionpoc o
TEXHHUYECKOI0 YCPUCHUS feme
3 3HaKOMCTBO C 2 2 4 gpgm“ecm paora 3D mpunTep-1 mt
. o abmoneHne
nporpaMmoii«K OMITAC-3D» Tecr Onpoc HoytOyk- 5 mt
4 I[OKYMCHT - IIepTexc. 2D- 1 3 4 Epgkmqecxaﬂ pabora HpOCKTOp -1 mT
' MOJIETUPOBAHHUE e [nacrux s 3D-
i p Tect Onpoc 1
I[OKYMCHT - I[eTaHL.3D- ITpakTnueckas padota HpHHT:’ep a- 1 T
5. 2 6 8 Habmozenue PYYHOM HHCTPYMEHT,
MOJIETUPOBAHUE Tect Onpoc




3HAKOMCTBO C IIPOrpPaMMOil IIpaxiraeckas pabora KIIeH
6. p rp 2 6 8 Habmoaenue >
«FreeCAD». Bepcrak «Part» Tecr Onpoc aKpHIIOBBIC KPACKH
[TocTpoenue TpexMepHOr Mpaxrieckas paGora
7. MOJIENTH C UCIOJIB30BaHHEM 4 6 10  |Ha6monerue
HaHeJIH PHMHTHBOB. Tect Onpoc
3D-neyars TpeXMEPHBIX IIpaxruraeckas pabora
8, MO,I[?J'IG?I p 4 8 12 Habmonenue
Tect Onpoc

9 Co3aaHue UHIUBUAYATbHBIX 2 12 14 |Pecenas

) TBOpquKI/IX HpOCKTOB ICOaroru4yeCckoc Ha6J'IIOI[eHI/Ie
10 PaboTa Ha MIaHOBBIX 1 3 4 INenarornueckoe HaOMOEHHUE;

) MEPOTPHUATHIX Ppe3yJIbTaThl COPEBHOBAHUI

ITenarornyeckoe HaOJIIOAEHNE
11. Urorosoe 3ausrue 1 1 2
HUroro 3a roa: 22 50 72
2 ron o0yuenus 144 qaca
Brenenne. MHCTpyKTaX 11O Kpartkuit orpoc 1o
12 2 2 TE
T.b. .B.
Kpartkwuii onpoc noreme; 3D mpuaTep-1 mIT

13 [Iporpamma «FreeCAD»y. 4 8 12 HATOrHICCKOe HAGTIONCHHE Y Y




Bepcraku «Part», « Part HoytOyxk- 5 mt

Design», «Shipy, «Draft». IIpoektop -1 mr
[TocTpoeHue TPEXMEPHOM [nacruk nus 3D-
14 MOJIEJIU C UCIIOJIE30BaHUEM 20 o4 Kparkuii onpoc noTeme; HPHHTVePa' 1 mr
WHCTPYMEHTOB Pa3IuYHbIX 4 TeJIaroruueckoe HaboieHne py‘{f'{OI/I HUHCTPYMCHT,
BEPCTAKOB. KJeH,
15 HPI/IGMBI COCINHCHUA 2 18 20 KpaTkuii onpoc noreme; APHIORIC Kpacid
OTAEJIbHBIX HeTaJIeﬁ [1€1arOrnYecKoe HaOIr0IeHUE
[Tpuemsr 1OpabOTKU U
16 00pabOTKH MOBEPXHOCTH 2 18 20 neiﬁ‘; f;';':ﬁc‘l’g‘;‘:fagﬁﬁ‘gim
JeTanei
Brimonnenue
17 WHAMBUYaTbHBIX U 6 50 56 | Tenarormieckoe nabmonenue
KOJUIEKTUBHBIX IPOEKTOB
18 Pabora Ha m1aHOBBIX 1 4 5 ITemarornueckoe Ha6J'IIOI[€iHI/IC;
MEPOIPHUATHIX pe3yJbTaThl COPEBHOBAHUM
19 I/ITOFOBoe 3AHSTHE 1 4 5 He[IaFOFI/I‘ISCKOB Ha6H}OI[eHI/I€
HUroro 3a rox: 22 122 144
HUTOI'O: 44 172 216

Coaeprxanue nporpaMmmsl.
1 roa o0yuenus.
1. Beenenue
Teopusi: bBecena mo mpaBuiam moBeaeHus: oOydarommxcsi B KiyOe. MHCTpyKTaxk MO TEXHUKE
0e30macHOCTH PabOThl C KOMIBIOTEpHOW TeXHUKOW. Opranuzanus paboTbl B KOMIIBIOTEPHOM
kiacce. [IpaBuna nepeceueHnst aBTOMOOMIIBHBIX U KEJIE3HBIX JOPOT.
Teopusi: PazButue HOBBIX TEXHONOTUN. 3a1a4K U IPOOIEMbI pa3BUTHUS TEXHOJIOIUN B COBPEMEHHOM
KHU3HU.
2. V3yyeHne OCHOB TEXHUYECKOI'O YepUEHHS
Teopusi: Bunbl u3nenuii 1 KOHCTPYKTOPCKUX JOKYMEHTOB. OO111e onpeieneHusl.
Teopust: [lpaBuna opopmiieHHs YepTEXKeH: MTPUXOBKA B pa3pe3ax U CEUCHHUSX, JTUHUU 4YepTekKa U HX
o0BoJIKa, MWIPU(DTHI, pa3Mepbl, OYKBEeHHbIEe 0003HAYEHMs Ha 4YepTexax, MaclITalbl, popMaThl depTexei,
CTaHJapTHlI.
Teopusi: IlpoekuMoHHOE YepueHue: MPsIMOYrojbHbIE NMPOEKLUH, PACIONOKEHHE BUIOB (MPOEKUUi) Ha
YyepTekax, IOCTPOEHUE MPOEKIIUN T€OMETPUUECKUX TEJ, Pa3pe3bl U CEUEHUSI.
[Ipaktuka: TectoBoe 3ananue - Yeprexk OoT pyku
3. 3nakomctBO ¢ nporpammoit «KOMITAC-3D LT»
Teopusa: Tuner gokymentoB Kommac 3D. Tuner ¢aiinoB. OCHOBHbIE KOMITOHEHTHI
nporpammsl. THTepdeiic.
KoHTekcTHbIE MEHIO. | TaBHOE MEHIO U ITAHETTN HUHCTPYMEHTOB
Teopusi: O61mue npuems! padotsl. KomnaktHas nanens. [lanenas cBOHCTB.
Teopus: IHCTpyMeHTaNbHAasI TAHETD.
IIpakTuka: TecroBoe 3aganue —2D3cku3
4. NlokymeHT - Yeptex. 2D-MonenupoBaHue
4.1. Teopusi: OpopmiieHHEe yepTexa
Teopus: [TapameTpsl TEKYIIETO YepTEKA
Teopusi:Ucnonb3oBanue Bu10B. [lomyuenue n3o0paxeHus B pa3HbIX MacuITadax
4.4 . Teopust: bubmmorexun
4.5. Ilpaktuka. TecroBoe 3aanue - 2D-yepTex no Moenu
5. HoxymeHnT - Jletans.3D-moaenupoBanme
Teopust: Pabouee mpoctpancTBo. [epeBo moaenu. Komnaktrast nanens. [Tanens CBOMCTB. DCKu3.
Teopusi: BciomorarenbHasi reOMETpus.
Teopus: Co3ganue MozieNiu ¢ TOMOIIIbIO oniepalui BeigaBiuBanue 1 Belpe3aTh BeiiaBauBaHueM.
Teopus: JlonOJHUTENBHBIE YIEMEHTHI: (PACKH, CKPYTICHHUS.

[Tpaktuka: TectoBoe 3aganue - 3D-00BEKT 110 MOAEIH.
6. 3nakomcTBO c iporpammoit FreeCAD




Teopusi: Untepdeiic. OcHOBHBIE KOMIIOHEHTHITPOrpaMMbI. BUbI JOKyMEHTOB.
Teopusi: O6mmue npuemsl padboTsl. Bepcraku. Komannusie manenu. [Tanenu nHCTpyMEHTOB.
Teopus: lepeBo npoekta. Pemaktop cBoiicts. @aitnet STL, BREP, FCSTD u ux koHBepTHpOBaHUE.
4. Teopus: Bepcrak «Part»
5. Ilpakrtuka: TecToBoe 3aganue —puemsl padboTsl B mporpamme FreeCAD
7. IlocTpoeHue TpeXMEpHON MOJIEININ C UCIIOIb30BAaHUEM I1aHEIN IPUMHUTHBOB.
Teopus: UncTpymMeHTanbHAs NaHEIb IPUMUTHUBOB
Teopusi: Busibl npuMUTHBOB
Teopus: ByneBbie onepanuun
[Tpaktuka: Iloctpoenne 3D-00bexTa o 0Opasiy.
8. 3D- neuaTh TpeXMEpHBIX MOAETIEH

Teopus: 3D-npuntep. [Ipumenenue 3D-tipuHTEpOB B Pa3IMYHBIX
chepax yeJoBeYecKoiaeaTenbHoCcTU. Texauka 6e3onacHocTH mpu padore ¢ 3D-

MIPUHTEPAMHU.

Teopusi: 3HakomMcTBO ¢ Mozenbio 3D-nipunTepa «Picasoy. IIporpammuoe obecnieuenue «Poligon

2,0». 8.3.Ilpaktuka: Ileuats mepBoit 3D-monmenu C HMCIIOJIb30BAaHUEM paHee CO3/IaHHOTO

B IIpOrpaMMme
«FreeCAD» 3D-00bekTa
8.4 Ilpaktuka:[locrpoenue 3 D-monenu, mo coOCTBEHHOMY 3aMBICITY

9. Co3nanue MHIMBUIYaIbHBIX TBOPUECKUX TPOEKTOB
9.1 Teopwusi: Beibop npoekra. COop nH(pOpMAIHHK 10 TEMaM IPOEKTOB.
9.2I1paktuka: M3rorosienue neraneit mpoekra Ha 3D mpunTepe.
9.3IIpakTrka: COOpKa KOHCTPYKIHHA JUISHHIUBUYaTbHBIX TBOPUYECKUX MTPOCKTOB.
9.4IIpaktuka: [ToaroroBka 1OKyMEeHTalUK IO UHIUBUIYaTIbHBIM TBOPUECKHM MIPOCKTAM.
10. PaGota Ha MIaHOBBIX MEPONIPUATHUSIX KiIyDa
10.1TTpakTuka: [loaroroBka K BbICTABKaM Pa3IMYHOTO YPOBHSI.
10.2TIpaktuka: IlogroToBka k COpeBHOBaHUSAM JIMYHOTO YPOBHSI.
10.3IIpakrtuka: IloaroroBka K 3alIiTe HHAWBUYaTbHBIX TBOPUECKUX MTPOSKTOB.
11. Hrorosoe 3ausatue
Teopus: 3aMTanHIMBUIyAIbHBIX TBOPUYECKUX ITPOEKTOB.
Teopus: [loaBenenne nToroB paboThl TBOPUECKOT0 0ObEIMHEHHMS 32 TO/I.

2 roj 00y4yeHHsl.

12. Beenenune. Unctpykrax o T.b.
Teopusi: becena no npaBuiaM noBeAeHUs ydanmxcs. MHCTpyKTaxK 0 TeXHUKE 0€30MacHOCTH
paboThl ¢ KOMIIBIOTEPHOM TeXHUKON. Opranusaiysi paboThl B KOMIIBIOTEPHOM KJIacce.
Teopusi: [IpaBuna nepeceyeHns aBTOMOOMIIBHBIX U JKEJIE€3HBIX JIOPOT.
Teopusi: [1nan 3ansaTuil Ha yueOHsbIi rof. [TocraHoBKa 3aauu MO MpeABAPUTEILHOMY BBIOOPY
TEMUI NHIUBUAYAIbHBIX U KOJUIEKTUBHBIX IIPOEKTOB.
13. IIpoextupoBanue B mporpamme «FreeCAD»
Teopusi: Bepcrak «PartDesign»
Teopus: ®opmoobdpasyromue oneparuu. Oneparus BbIaBIMBaHUE.
Teopus: Komanna «Kapman»
Teopus: [IpuBsi3ku 1 OrpaHUYECHUS
13.4. Ilpakruxka: [Toctpoenue 3D-00bekTa o oOpasity.

14. [locTpoeHne TpexXMEpHOW MOJENIN C HCIOJb30BAaHMEM  HMHCTPYMEHTOB  Pa3IMUYHBIX
BEPCTAKOB.

Teopust: MeTo 161 TOCTPOEHUS TBEPIOTENBHBIXMOIETEH.
Teopust: OnepalMu«BBITATUBAHUEY U «BPALLCHUE.
Teopusi: [TocTpoenue Mmoaeseii: 06010uka,hacka u CKpyriaeHue.
Teopus: CioxHble onepanuy MOCTPOEHUS MOJENIEH AeTaei.
[Tpaktuka: [Toctpoenne 3D-00bekTa 1o 00pasiry.

15. [Tpuemsbl coeqMHEHNs OTIETBbHBIX JAETANEH



Teopusi: Paznuynblie BUBI COCIMHEHUH AeTaIeH
IIpakTuka: Ckielika pa3JIM4HbIX MaTEPHUATIOB.
IIpakTrka: BUHTOBBIE COCIMHEHUSI.

15.2 Tlpakrtuka: [ToaBrKHBIE COSTMHEHUS
[Tpuemsbr 1opaboTku 1 0OpabOTKH MOBEPXHOCTH JeTaICH

16.

Teopusi: Heo6xoaumMocTs 1 BUABI JOpaOOTKH B 00paObOTKH MOBEPXHOCTH JIeTajlel
ITpakTuka: ¥ naneHue noaiep>KUBaroIIX JIEMEHTOB, BHIPABHUBAHHUE «CTYIIEHEK» HAITOBEPXHOCTUETANIEH.
16.2 ITpaktuka:O6paboTKa 1 MOArOTOBKA K IOKpackeneTaneil. TUIbl Kpacok U METObl UX HAHECEHHUSL.

17.

Brmonnenue HHIUWBUIYAJIbHBIX U KOJUICKTUBHBIX ITIPOCKTOB

Teopusi: Be160p TeMbI TpOEKTa: CTPOUTEIBHBINA MAKeT, MOJIENIb KOPAOJIsi, MOICThbaBTOMOOWIIS 1 T.I1.
[IpakTuka: M3rorosnenue yeprexeit. [loaroroBka 1oKkyMeHTaIMu.

[TpakTuka: M3roToBieHuE 2JIeMEHTOB KOHCTPYKIHi Ha 3D-npunTepe.

[Tpaktuka: CO0pKa MaKeTOB U KOHCTPYKIIUM.
IIpakTuka: Oxpacka 1 OKOHYATEIbHas OT/IENKA.

18.

PaGota Ha MIIaHOBBIX MEPONPUITUIX KiTyOa

HpaKTI/IKaZ HOI[FOTOBKa K BbICTABKaM pa3JIM4YHOT'O YPOBHA.

[IpakTuka: [TogroroBka Kk COpeBHOBaHUSM JIUYHOTO ypoBHA. 18.11IpakTuka:

IToaroroBka k 3amure WHIANBUAYAJIIbHBIX TBOPUYCCKUX ITPOCKTOB.

19.

Htorosoe 3anstue.

[IpakTuka:3amuTauHIMBUAYaIbHBIX TBOPYECKUX IPOEKTOB.
[lonBeneHne UTOroB paboThl TBOPUECKOTO OOBEIUHEHNUS

MeTtoanyeckoe odecrnevyenne MporpaMmmbl

MeTtoapl U
TIPUEMBI Ny ®opMmbl
Tema dopma p Hunaxtnueckuii | Texandeckoe p
No . OpraHu3aIyu HO/IBEICHUS
pOrpamMMBbl 3aHITUH MaTepHan OCHAIlleHHUEe
00pa3zoBaTeIbH UTOTOB
0l mporpamMmsl
1 rox oOy4enus
I1K, .
WucTpykTax Kpatkuit
1 VYcrHoe HNucrpykuun MIPOEKTOP,
1o I'pynnosas HTOKCHIUE — OIIPOC II0
T.B. T.b.
Msvaerie YcTHOE
v H3JI0KCHHE; O06pa3sipr; IIK, Kpatkuit
2 OCHOB I'pynmosas
OOBSICHEHHE;, |MHTEPHET TIPOEKTOD, OTIpOC TIO
TEXHHYECKOTO
pabota o 9KpaH TEME
YepueHUs
o0pasiry
. Kpatkuit
YcTHOE O06pa3sipr;
i orpoc
3 3HaKOMCTBO C W3JI0KEHUE; WUHTEPHET; IK, HoTeMe:
CUCTEMOH I'pynmosas OOBsSICHEHHUE;  [’KypHaJbI, MIPOEKTOP, nez[aror’nquK
KOMIIAC-3D pabota 1o KHUTH 9KpaH o6
obpa3
pastly HaOmoieHue
. Kpatkuit
YcTHOE O0pa3sipr;
JoxymeHT - . onpoc
M3JI0KEHUE; WUHTEPHET; IIK,
4 Yeprex. 2D- ; IIOTEME;
I'pynnosas OObscHeHne; |KypHAJIbI, IIPOEKTOP,
MOZEIUPOBAHU MeJIarornyeck
o Pa6ora o KHUTH 9KpaH o6
obpa3
pastly Ha0mo/IeHue
YcrHOE O6pasier; Kparkwuit
JloxyMeHT - i
5 Terans.3D H3JI0)KCHHC; HHTCPHET, I1K, onpoc
) I'pynnosas 0oOBsICHEHHE;  |KypHAJIBI, IIPOEKTOP, MOTEME;
MOJIETUPOBAHU
o pabota o KHUTH 9KpaH Nelaroruyeck
o0pasiry oe




HaOII0IEHNE

Kpatkwuit
YerHOE O6pa3ipL; p
3HAKOMCTBO C . o1poc
o H3JI0KCHUE, HHTCPHET, IIK,
6 CHCTEMOH I'pymmoBas O0BSCHEHHE, |)KypHAIIBL; MPOEKTO TTOTEME;
FreeCAD. Py ’ ’ P P: MeAaroruaeck
pabota 1o KHUTH 9KpaH
Bepcrak «Part» o6pastry oe
HaOITr0IeHUE
IToctpoenue Kpatkwuit
P . YcTHOE O0pa3sipr; p
TPEXMEPHOH orpoc
H3JI0KEHUE; WHTEPHET; IK,
7 MOJIEJIH C I'pynmoBas ’ moTeme;
OOBSICHEHHE;  |KypHAJIBL; MIPOEKTOD,
UCTIOJIb30BaHUE MeIarOrM4YeCK
CaMOCTOSITEIIbH |KHUIH JKpaH
M TIaHEeu a5t paboTa oe
IIPUMHUTHBOB. p HaOJII0ICHUE
Kpatkwuit
VcrHOE O06pa3sipr; p
1K, onpoc
3D-mnevath ['pymmosas; H3IIOKCHHE, WHTEPHET;
8 ’ IIPOCKTOP, MOTEME;
TPEXMEPHBIX  |[TBOpYECKAs OOBSCHEHHE, |)KypHAIIBI;
- dKpaH MeIarOrM4ecK
Mojenei MacTepcKas CaMOCTOSITEIIbH |KHHUIH
ast paGoTa 3DmpurTep. oe
p HaOITI0IeHUE
1K,
YcrHOE OOpa3stpbl; 3DmpunTe
Coznanue p g PHHTCP, Becena;
I'pynmogas; H3JI0KEHUE; UHTEPHET; Py4HOI
9 WHIUBUIYAIbH ; MearOru4ecK
TBOpUECKast OOBSCHEHHE;, |)KypHAIIBL; HWHCTPYMEHT,
BIX TBOPYCCKHUX . 0oc
MacTepckast CaMOCTOSITEIIbH |KHUIH KJICH,
MPOEKTOB Ha0moeHue
ast pabota AKpUJIOBEIC
KpacKu
YcrHoe Ilemaroruueck
Pabora Ha I'pymnmosas; . IIK,
H3II0JKEHHE; OO6pa3sipr; oe
TUTAHOBBIX TBOpYECKast ) MPOEKTOP,
10 OOBSICHEHHE; |MHTEPHET; HaOJIIOIEHHE;
MEpOTIPUSITUSX |MAacTepCKasi; JKpaH
CaMOCTOSITEIIbH pe3ysbTaThl
KityOa COPECBHOBaHHUE 3DmpunTep N
ast pabota COpEBHOBaHUI
I'pynnosas; Yeruoe TIK Ilegaroruueck
Py ’ M3II0KEHUE; O06pa3sipr; ’
Hrororoe TBOpYECKast TPOEKTOP, oe
11 Oecena; VUHTEPHET;
3aHATHE MacTepcKas; 9KpaH HabroIeHNe
CaMOCTOSITEIIbH
COpeBHOBAHHE | pabota 3Dnpunrep
2 roz1 0Oy4YeHUs
Bsenenue. TIK Kpatkuii
YcTHOE WucTpykuun ’ b
12 Wuctpykraxk  (['pynmoBas TIPOEKTOD, OTIpOC TIO
M3JI0KECHUE
no T.b. SKpaH T.b.
IIporpamma
Kpatkwuit
«FreeCAD». YcrHOE O06pa3sipr; orI[) oc
Bepcraku U3JI0KEHUE, WHTEPHET; IK, noIT) e
13 «Part», « Part  |['pynmnosas 00BsCHEHNE,  |KYPHAJIBL; MIPOEKTOP, Hez[aror’ymeCK
Designy, pabora o KHUTH 9KpaH o6
«Ship», o0pasiy
HaOIrOICHNE
«Drafty. A
IToctpoenne
eXMEPHOU Kpatkwuit
P b YcrHOE O06pa3sipr; b
MOJIENH C IIK, OIpoc
W3JI0KCHUE; WHTEPHET;
UCTIOJIb30BaHUE ; MIPOCKTOP, noreme;
14 I'pynnoBas 0OBsICHEHHE;  |[)KYpHAIBI,
M 9KpaH Me1arOru4eck
pabora mo KHUTH
WHCTPYMEHTOB o6pasLs 3Dnpunrep. oe
Pa3INIHBIX pastly HaOIrOIeHNE
BEPCTAKOB.
[puemsr YcrHOE O6pasuer; K, Kpatkwuii
15 coequHenus | 'pynmoBast W3JI0KEHUE; WHTEPHET; 3DnpunTep, orpoc
OTJEITEHBIX OOBSICHEHHE;  |KypHAJIBI; PYUHOI noreme;




Jeranen pabota o KHUTH WHCTPYMEHT,  |TIearoru4ecK
obpasity KIIeH, oe
aKpUJIOBBIC Ha0ITr0IeHNE
Kpacku
K, Kpatkuit
[Ipuemsl VcrHoe Ob6pasupr; 3Dnpuntep, orI[) o0
JIOpabOTKU U U3JI0KEHUE, WHTEPHET; py4HOH P
’ IIOTEME;
16 00paboTKU I'pymmosas 00bsICHEHHE,  |)KYpHAJIbI; HHCTPYMEHT ’
’ MeIaroru4eck
MOBEPXHOCTH pabota o KHUTH KJICH, o6
JieTanei obpas aKpHUIIOBBIE
pasiy P HaOITr0IeHUE
KpacKu
IK
VYcrHOE . ’
BeimonHenue O06paswer; 3DnpunTep
HU3JI0KEHHUE; N >
uHIUBHAYabH |[pymmosas; Gecena: WHTEPHET; py4HOR [Nenaroruyeck
17 BIX U TBOpYECKas o 6’I)SICH’CHI/IC‘ JKypHAJIbI; WHCTPYMEHT, oe
KOJUIEKTHBHBIX |[MacTepcKas CaMOCTOHTeJ"H)H KHUTH KIIEH, HaOIOICHUE
IIPOCKTOB as pabota aKPUJIOBEIC
KpacKu
K,
Pabora i Tpymmosas: VYcrtHoe O6pasuer; 3DnpunTep, Ilenarormueck
’ U3JI05KEHUE; VHTEPHET; py4HOI oe
IUTAHOBBIX TBOpUECKast ;
18 00BsCHEHNE,  |KYPHAJIBL, HWHCTPYMEHT, HaOITI0ICHHE;
MEPOIPUSITUAX [MaCTEPCKas; .
CaMOCTOSITEIIbH |KHUTH KJIei, Ppe3yNbTaThI
KiTy0a COPEBHOBAHHUE .
ast pabora aKPUJIOBBIC COPEBHOBaHUH
Kpacku
I'pynmoBas; verHoe [Tenarornyeck
pyn ’ mnoxenne;  |OOpasupl; IK,
Hrorosoe TBOpYECKAs oe
19 Oecena; HuTepHer. HPOEKTOP,
3aHATHE MacTepcKas; HaOJI0ICHUE
CaMOCTOSITE/IbH 9KpaH
COPEBHOBAHHUE
as pabora

® KaueCcTBE TEXHHUYECKUX CPEJCTB OOYUYCHHS BBICTYMAIOT KOMITBIOTEPHBIH KJIaCC M MYJIbTHUMEIMIHBINA
IIPOEKTOP.
[IporpammHBIE  CpeAcCTBa,
rpadM4ecKUMU BO3MOXKHOCTSIMH, IMOHATHBIM HHTepdercoM. DTH MporpamMMmbl pyCHUGUIIMPOBAHBI, YTO
MIO3BOJISIET JIETKO U OBICTPO UX OCBOUTD.

Ilnanupyembie pe3yabTaThl

IIporpamma

o0ecreunBacT

NpeJIMeTHBIX Pe3yJIbTaTOB.
JInyHOCTHBIE PE3YIBTATHl 00YUESHHSI IO TIPOTPAMME:
- MOTHUBAIUS K TEXHUYECKOMY TBOPUYECTBY, M300pETATENLCTBY U CO3JAHHIO COOCTBEHHBIX MOJENEH
TPEXMEPHBIX CUCTEM;
- pa3BUTHE CAMOCTOSITENIbHOCTH;
- mpuoOpeTeHne TBOPYECKUX HABHIKOB M YMEHH, OCO3HAHWE MX Ba)XHOCTU B HACTOSIIEM BPEMEHH U
OymylieH Ku3Hu,
- JINYHAsl OTBETCTBEHHOCTH 32 CBOM MTOCTYIKU Ha OCHOBE MPE/ICTABIEHUI O HPAaBCTBEHHBIX HOPMAX;
- popMupOBaHUE YCTAHOBKHU Ha 0€30ITaCHBIN M 3I0POBBIN 00pa3 )KU3HU.

MertanpeamMeTHble pe3ybTaTaMi 00y4YEHUS:

Pezynamusnvie YVJ/I:
- CAaMOCTOSITENIbHO (DOPMYIMPOBATH LEJIH 3aHATHS MOCIIE TPEIBAPUTENHLHOTO 00CYKIACHNUS;
- YMETh COBMECTHO C M€JJarOroM BBISIBIISITh U (JOPMYITHPOBATH TBOPUECKYIO MIPOOIIEMY;

- C IOMOIIBIO TIe/Iarora aHaJIu3upPOBATh 3aJaHKe, OTAEIATh U3BECTHOE OT HEU3BECTHOIO;

- INTAaHUPOBATh CBOU )IefICTBHSI B COOTBETCTBHH C IIOCTABICHHOU 33}13‘161\/11;

JOCTHIKCHUC

0o0y4aromuMucs

UCIOJIb3yeMble B y4yeOHOM MporpaMmme,

JIMYHOCTHBIX,

o0nanaoT pazHOOOpa3HBIMU

METaANpPEAMETHBIX Hu

- OCYIIECTBJIEHHE IMOIIAaroBOr0 M UTOIOBOIO KOHTPOJIS MO PE3yJbTaTy, HEOOXOAUMble KOHCTPYKTHBHBIE

nopaboOTKH;

- BBIITIOJTHCHHUE 3aJaHH 110 COCTABJICHHOMY IO KOHTPOJIEM IT€aarora 1jaHy,

- YMCTh B JHAJIOTC C IIEAAaroromM OIPEACIIAThE CTCIICHDb YCIICUIHOCTU BBITIOJIHCHUS CBOEH pa6OTBI.




Tosunasamenvuvie YV/I:

- YMeTb UCKaTh U OTOMpPATh HEOOXOUMbIE AJIs PELIEHUs] TBOPUECKON 3a/1a4l HCTOUHUKH HUH(OpMaLuy B
SHUMKIIONEIUSX, )KypHaJlax, ClipaBOYHUKax, IHTepHeTe;

- yMeTh 100BIBaTh HOBbIE 3HAHUS B Mpoliecce HaOIIOACHUH, 00CYXIEHHUH, pacCyKIEeHUH, BHITOIHECHHS
MMOMCKOBBIX 3aJJaHHUH;

- yMeTh nepepadaThiBaTh MOJYUYCHHYI0 WH(POPMAIMIO: CPAaBHUBATh U KJIACCH(PHUIUPOBATH (HAKTHI U
SIBIICHUS;

- JIeJIaTh BBIBOJIbI HA OCHOBE NOJIYYEHHBIX 3HAHUM;

- IpeoOpa3oBbIBaTh MHPOPMALIHIO: IPEACTABIATH HH(OPMALIUIO B BUJIE TEKCTa, TAOIUIIBI.
Kommynuxamuenwvie YVJI:

- YMeHHE paboTaTh B KOJJICKTHBE, YMEHUE BECTH TUAJIOT, YMEHHE JOrOBapUBATHCS;

- BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS U MBITAThCS €€ 000CHOBATH, IPUBO/IS ApPTYMEHTHI;

- CIyllaTh JIPYTHX, MbITATHCS MOHUMATh APYTYIO0 TOYKY 3pEHUS, ObITh TOTOBBIM U3MEHUTH CBOIO TOUYKY
3peHust;

- YMETb COTPYAHHUYATh, BBINOJHSAS Pa3HbIE POJIM B IPYIIIE, OKa3blBaTh B3aWMOIIOMOIb B COBMECTHOM
pelIeHnr TPOOIIEMBI.

IIpeameTHbIe pe3ybTaThl 00y4eHU - POPMHUPOBAHUE 3HAHUHN 1 YMEHHIA.

OO0yuaromuecsi, 0cBOMBIIKE TPporpaMmy 1-ro roga ody4uenus,
OyAyT 3HATH:
® OCHOBbl TEXHMKH O€30MIaCHOCTM TpH pPaboTe C pPaJUOdIEKTPOHHBIMM  HpubOpamMu U
UHCTPYMEHTaMU;
® IPUHLUIBI pabOThI MPOCTEHIINX MEXaHU3MOB;
® 3JIEMEHTAapHbIE OCHOBBI IOCTPOECHUS TPEXMEPHBIX OOBEKTOB;
® OCHOBBI MOJICIUPOBAHUS;

OyayT ymMeTh:
® CaMOCTOSITEIIbHO U3TOTaBIIMBATh IMPOCTHIC TPEXMEPHBIC MOICIIH;
OyayT 00,1a1aTh:
® HHTEPECOM K  CO3JIaHUIO0 MOJEJEH pa3iNyYHbIX YCTPOWCTB C HMCIOJBH30BAHHEM IMPOTrPAMMHOIO
o0ecIieueHus;

® TPYHOTIO0HEM.

O0yuarommecsi, 0CBOMBIINE POrpaMMy 2-ro rojia o0y4eHnmus,
OyayT 3HATB:
® TEXHMKY 0€30IIaCHOCTH MpH paboTe C paarol’IeKTPOHHBIMU TPHOOPAMH U HHCTPYMEHTaMU;
® OCHOBBI KOHCTPYKTOPCKOM TOKYMEHTALINN;
® OCHOBBI MOJICTTUPOBAHMUS,
® OCHOBBI Xali-TeK TEXHOJIOTUH B mocTpoeHuu 3-D mozenei;
OyayT ymeThb:
® TI0JIb30BATHCS U3MEPUTENIBHBIMU PUOOPaMU;
® [IOHMMATh KHNHEMAaTHUECKUE U CTATHYECKHUE CXEMBI;
® CaMOCTOSITETIbHO KOHCTPYHPOBaTh OOBEMHBIE YCTPOICTBA;
JAOJIKHBI 00J121aTh:
® [103HABATEJIbHON CAMOCTOSATEIBHOCTBIO U II€JI€YCTPEMIIEHHOCTBIO;
® AKKypaTHOCTHIO M OTBETCTBEHHOCTBIO B padore.

Kanennapubiii yueOHbIi rpaguk
peajin3anuy A0NOJHUTEIbHON 001e00pa3oBaTe/IbHOI 001Iepa3BuBalOLIeH
nporpammsl «3-D MmoaeupoBanue»
Ha 2022-2023 yueoHblii roa

Hara Komunuects | Komuuects | Konuuects
Jara Pexxum
Ton OKOHYAHUS 0 0 0 y4eOHBIX o
6 Hadaia 5 6 N 3aHITAN
o0OyueHus . eOHBIX €OHBIX JTHEH
i 3aHATHAN . yi yi
3aHATUN Hesemb JacoB




1 rox 07.09.2022 | 31.05.2023 34 72 1pass 110 2 uaca
HCOCIIIO

2 roxn 01.09 2022 | 31.05.2023 34 144 2pasas 110 2 waca
HCOCITIO

3aHATHSA B 00bEIMHEHNH TTPOBOJISATCS B COOTBETCTBUH C PACIIMCAHUEM 3aHSITHUH.
[IponoKUTENBHOCTS OAHOTO 3aHATUS — 45 MUHYT.
[TepepsiB Mex 1y 3aHATHSIMEU cocTaBiisgseT 10 MUHYT.

@DopMbl U IOPSIIOK NMPOBEAeHH s aTTeCTAIUsI

OneHka yCBOGHHS TIPOTpaMMBbl TPOW3BOAMTCS HA OCHOBE HAOMIOMEHUN 3a Tekymiedl paboToi
oOyuatomuxcs. [lo uToram pe3ynbTaToOB OMpPOCa, OCYIIECTBISEMOrO B YCTHOM, MUCBMEHHOW TECTOBOM
dbopMme, pe3ynbTaTOB MPOBEPKU 00s3aTeNbHBIX Tpadudeckux padot. UTorom ycBoeHUs MporpaMMbl MOTYT
OBITH yyacTHe OOYYaIOIUXCS B PAlOHHBIX M OOJACTHBIX KOHKypCax M OJIMMIHMAIAX MO KOMITBIOTEPHOM
rpaduke U YepPUCHUIO.

Havanpubliii — npoBoautcs B Havajie ydyeOHOro roja. Ero menb — mepBoHayalibHas OLEHKA 3HAHUN U
YMEHHUI 00y4aroIIuXCsl.

Texymuii — B Teuenue yueOHoro roga. Ero menbp — ompeaenuTh CTENEHb YCBOEHHUS OOydaromUMUCS
yueOHOro Matepuana, noadop Haubosnee 3((HEeKTUBHBIX METOI0B O0OyUCHUSI.

[IpmexxyTouHbIE — B KOHIE yueOHOro roaa. Ero memnp — omnpeneianTb W3MEHEHHE YpPOBHS Pa3BUTUA
CIIOCOOHOCTEH 00yJaroImuXcs, MOJy4YeHHE CBEICHHH JJIsi COBEPIIEHCTBOBAHUS MPOTPaMMBI U METOJIOB
O0y4YeHHUS..

Htorom peanu3anuu JOMOTHHUTEIBHON 00ImeoOpa3oBaTenbHON  (00IIEpa3BUBAIOIICH) MPOTPAMMBI
SIBJISIETCSl KOHTPOJIbHBIM ypoK. Ha KOHTpPOJIBHOM ypOKe NpOBEpsETCA TEOPETHYECKas W IMpaKTHUYecKas
IIOATOTOBKA YYAIIUXCA. Y POBHU OCBOCHMS IIPOIPAMMBbI — BBICOKUH, CPEIHUAN, HU3KUA. MeTOI0M NPOBEPKU
TEOPETUYECKUX 3HAHUH SIBIISIETCA YCTHBIM OIpOC.

OuneHoYHBIEe MaTepHAJIbI

[Iporpamma npeanosiaraeT OUEHKY HE TOJIBKO TBOPYECKOTO, HO U JIMYHOCTHOTO XapakTepa.

Ha xaxqoM 3aHATHHM BeleTcs HAOJIOJCHHWE 3a BBIMOJHEHHEM YINPaKHEHHWH, WHAWBUAyallbHAs paboTa c
00yUarOIIUMHUCH.

Kpome Bcero mpoBepsieTcsi TeopeTndeckas MOAroTOBKa oOydaromuxcs (TecTUpoBaHUE, onpoc). B koHIe
KaKJOr0 IMOJYrOAusl IPOBOAUTCA KOHTPOJBHOE 3aHATHE, IIE€ NMPOBEPSETCS YPOBEHb 3HAHWM M YMEHUU
oOyuaroluxcsi, pa3BUTHE TBOPUECKUX CIIOCOOHOCTEHN U JIMUHBIN pOCT.

Kpurtepnu oueHky ypoBHS TeOpeTHYeCKON MOATOTOBKH:

- BBICOKMH ypOBeHb — OOyYaroIIMHCS OCBOWJ NPAaKTUYeCKH Becb o00beM 3HaHuii 100-80%,
MPEIYCMOTPEHHBIX TPOTPaMMON 332 KOHKPETHBIH TIEpHOJ; CIEUabHbIE TEPMHHBI  YHOTpeOser
OCO3HAHHO U B TIOJJTHOM COOTBETCTBUU C UX COJIEPIKAHHEM;

- cpeqHMH ypoBeHb — y oOywaromerocsi o0bEM YCBOEHHBIX 3HaHMU coctaBisier 70-50%; coueraer
CIELUAIbHYIO TEPMUHOJIOTHIO C OBITOBOM;

- HM3KHM YpOBEHb — oOOydaromuiics omiaaen MeHee dem 50% oObema 3HAHUN, TPETYCMOTPEHHBIX
pOrpamMMoii; Kak MmpaBHIIO, U30€eraeT ynoTpedsaTh ClielHalbHble TEPMUHBI.

Kpurepun oneHk# ypoBHS NPAKTHYECKOIN MOATOTOBKH:

- BBICOKHI ypoBeHb — oOyuatomuiics oBnaaen Ha 100-80% ymMeHUSIMU U HaBBIKAMH, IPETYyCMOTPEHHBIMU
porpaMMoil 3a KOHKPETHBIM Mepuoj; paboTaer ¢ 00OpYAOBAaHHEM CaMOCTOSATENbHO, HE HCIBITHIBAET
0COOBIX TPYJHOCTEM; BBITIOTHSAET MPAKTUYECKUE 3aJaHUS C DJIEMEHTaMH TBOPYECTBA;

- CcpenHUil ypoBeHb — y oOydaromierocs oOBbEM YCBOCHHBIX YMEHUH M HaBBIKOB cocTaBisieT 70-50%;
paboTtaeT ¢ 000pyI0OBaHHEM C TOMOIIBIO MIEIarora; B OCHOBHOM, BBITIOJIHSET 33/1aHUsI HA OCHOBE 00pa3lia;

- HU3KHMH ypoBeHb - oOyuwarommiics oBnaaen meHee yeM 50% mnpeayCMOTPEHHBIX YMEHHH M HaBBIKOB,
UCTIBITHIBAET CEPhE3HBIC 3aTPyTHEHHS TPU paboTe ¢ 00OpyHOBaHHEM; B COCTOSSHUW BBITIONHSTH JIUIIb
NpoCTeNIINe NPaKTHYEeCKUE 3a/1aHus TIearora.

MCTOZIBI OTCJICKUBAHUSA pe3yJII)TaTI/IBHOCTI/I:
- IeJarorunyeckoe HabJIIoACHHE;



- I€JarOTMYECKUN MOHUTOPUHT;
- HavaJIbHasl IMarHOCTHKA;

- TeKyIlasi AMarHOCTHUKa,

- IPOMEKYTOYHAs TUarHOCTHKA,
- UTOrOBas IMarHOCTHKA;
®opMBbI OTC/IEKUBAHUSA Pe3yIbTATHBHOCTH:

- OTIpOC;

- TECTUPOBAHUE;
- HaOIIOIEHHE;

- AaHKETHPOBAHMUE;
- CaMOCTOsITeNIbHAS IPpaKTU4YeCcKas paboTa;
- BBICTABKU paboT 00y4aroluxcs;
- COPEBHOBAHUS PaIMOYIPABIISIEMBIX MOJEIIEH.
MexaHu3M OLleHUBAHUS 00Pa30BaTE/IbHBIX Pe3yJIbTATOB

1. mmactuxossiit ABS npyrok mis 3D-npunTepa (tuamerpom 3mm win 1.75MM, B 3aBUCUMOCTH OT THIIA

Huzkni

Cpennuii

Bricokuii

YpoBeHb TeopeTuyecKUX 3HAHUIM

OOyJatoniuiicsi 3HACT
(parmeHTapHO
U3y4YEHHBIN
MaTepuai.
W3znoxenue
Marepuraia
COMBYMBOE,
Tpelyrolee
KOPPEKTUPOBKU
HABOIAIIMMU
BOTIPOCaMHU.

OO0yJatomnimiicst 3HaeT
M3Y4EHHBIN MaTepual,
HO IS IIOJIHOTO
PaCKpPBITHS TEMBI
Tpedyercs
JIOTIOJIHUTEILHBIE
BOIPOCHI.

OO0yuarommiics 3HaeT
HM3Yy4YEHHBIA MaTepHuall.
Moxer nathb
JIOTHYECKHU
BbIIEpKaHHbBIN OTBET,
JIEMOHCTPUPYIOIIUI
MOJIHOE BIIaJICHHUE
MaTepUaIoM.

YpoBeHb IPAKTHYECKUX HABBIKOB M YMEHMIt

Tpebyetcs Tpebyetcs
Pa6ora c N

TTOCTOSTHHBIH MIEPUONICCKOE YeTko u 6e30macHO
00opy/10BaHHEeM
TeXHHKA KOHTPOJIb II€JIarora 3a | HaIlOMHUHAHHE O TOM, pa60TaeT Y

BBITOJTHEHHEM Kak 000pyIOBaHUEM.
0e30macHOCTH

MPaBUJI IO TEXHHUKE paboTarts c

Oe3omacHoOCTH. 000pyIOBaHUEM.
CnocooHocTh

He moxer MoeT u3roToBUThH Cl0COBEH H3rOTOBUT
H3TOTOBJIEHUS HU3rOTOBUTH MOJIECITb MOJIeTb TI0 00pa3Iry

Mo/1eJIH 10 06pa3my

o oOpasiy 6e3

TPH TIO/ICKa3Ke

MOJIEeTIb TI0 00pasILy.

TTOMOIIIY TIe/Iarora. Trejarora.

TpeGyercs Hyxnaercs B
CreneHn HOCTOSHHLIC. HOSICHEHUH CamocrosTensno
CaMoOCTOATEJIbHOCTH TTosiCHE NS rIearora MOCJIEN0BATEIILHOCTH BBITOJIHACT ONCpalvn
HU3TrOTOBJICHUS MM H3TOTOBICHHE paboTHI, HO CTIOCOOEH NpH U3rOTOBJICHUU
MOeJu rocje 00ObsICHEHHS K MOJCIIH.

MOICIIN.

CaMOCTOSITEJIbHBIM
JEWCTBUSIM.

KauecTBO

BbINIOJIHCHUSA paﬁOTl)l

Moies1b B LIETIOM
MOJIy4I€Ha, HO
TpeOyeT cephe3HO
JopabOTKH.

Monens Tpebyet
HE3HAYHUTEIHHOM
KOPPEKTHPOBKU

Mopnenb He TpeOyeT

HCIPABJICHUI.

MaTepI/laﬂbHO-TeXHl/l‘leCKoe OCHAIICHUE IMPOorpamMmal.

NpUHTEpa) — 3-5KT, *KeNaTeIbHO HECKOJIbKUX PAa3HbIX I[BETOB;
2. Oymara ans npuntepa popmara A4 (1 mauka - 500 nucros);
3. KapaHIallv YepTeXHbIe, 3-4 YIaKOBKH;




4. xaptpupk Uit npuaTepa (1 mT.);
5 PabGouee MecTo )1 KaXKI0TO YUEHHKA JIOJKHO OBITh 000PYA0BAaHO B COOTBETCTBHH C €TI0 POCTOM U
umeTh [1K, MOHUTOP, KJIaBHATYpPY U KOMITBIOTEPHYIO MBIIIH (MJIM HOYTOYK).
OobopynoBanue u MebeJIb:
IIK (u3 pacuera 1 1K Ha 1 obyuaromerocs + 1 miis nemarora);
OC: Windows XP u Beie,Linux.
[Tporpammer: «KKOMITAC-3D LTV12», «FreeCAD»,«Poligon», «Open Office».
JlomoJTHUTEThHBIE TPOTPAMMBI:
1. AdobeReader 11.0
2. mp3 Player
Brixon B cetb HTEpHET.
Menua npoekTop, IKpaH.
Y4eOHbIC 1 KOMIBIOTEPHBIE CTOJIBI U CTYJIbSI B COOTBETCTBHH C POCTOM JICTEH.
VY4eOHbIH (KOMIIBIOTEPHBII ) CTOJI M CTYJI JJIS IIeAarora
Aynno KOJOHKH WM HAYIIHUKH (13 pacuera 1 miT. Ha 1 y4eHUKOB).
0. Kraccnas nocka (kmaccuueckas WIM HHTEPAaKTUBHAS).
1. [Hkads! 17151 XpaHEeHUS MaTEPUATIOB, THCTPYMEHTOB U KOHCTPYKTOPOB
Matepuanbl 4 HHCTPYMEHTBI:

el N S

RR©© N O

1. PyuHoif UHCTpYMEHT
2. Anporpad ¢ KoMIIpeccopom
3. AKpHUIIOBBIC KPacKu
4. Kneu: IIBA,Tutan, u ap.
Kaxnomy o0y4aromemycst HeOOXOMMO UMETh:
1 terpans wiu anbOOM IS 3apHCOBOK;
2 YepTeXHbII KapaHJall U CTUPATEIbHYIO PE3UHKY;
3 (>kenaTenpHO) AIEKTPOHHBIA HOCUTENb HH(POpMaUU («PIIBIIKY»).

Cnmcok JuTeparypsbl.
s memarora:

1. TIporpamma o61Ie00pa3oBarenbHbIX yupexacuuii. Yepuenwue. / [Tox pea. B.B. CrenakoBoii. — M.
[Ipocsemenue, 2000.

2. Ilporpamma o6mieo0pa3oBaTenbHbIX yupexkaeHuil. Uepuenue. YepueHue ¢ 3JeMEeHTaMH
komrbioTepHO# rpaduku. 10-11 kmaccel. / [oa pen. B.B. CrenakoBoii. — M.: IIpocsemnienue, 2005.

3. Crenakosa B.B. Meronuueckoe nocodue o uepueHuro rpapudeckue padboTsl. — M.:
[Ipocsemenue, 2001.

4. Crenaxosa B.B., Auucumona JI.H., Kypuaesa JI.B., IllepmieBckas A.W. Yepuenue. YueOHUK 115
ydamumxcs oomeoopazoBaTenbHbIX yupexaenuil. / [lox pen. B.B. CrenakoBoii. — M.
[Ipocsemenue. 2003.

5. borBunnukoB A./l., Bunorpanos B./l., Beimmaenonsckuit M.C. Yepuenue. YueOuuk amns 7-8
KJIacCOB 00111€00pazoBaTeNbHBIX yupexaenuil. — M. Actpens. ACT. 2003.

6. I'opneenko H.A., CrenakoBa B.B. YueOnuk 1i1st 9 kitaccoB 0011e00pa3oBaTeIbHBIX YIPEKICHHM.
M. ACT. Actpens. 2003.

7. CremnaxoBa B.B. MaTepuais! a5t MOATOTOBKH U MTPOBEICHUS SK3aMeHa dyepueHus. 9 kinace. — M.:
IIpoceemenue. 2002
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