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IosicHuTeaLHAA 3aIUCKA

AKTYaJIbHOCTD M MeJarornyeckas 1nejiecoo0pasHocTh NPpOrpaMMbl

B nmepuonm mepexoma COBpPEMEHHOIo0 OOILIECTBA OT HWHAYCTPUAIBHOM K
UHGOPMAIIMOHHONW YKOHOMHUKE, OT TPATUIIMOHHOM TEXHOJOTHMM K THOKHM HAyKOEMKHUM
MIPOM3BOICTBEHHBIM KOMITJIEKCAM UCKITFOUUTEIHHO BHICOKUE TEMIThI PA3BUTHS HAOTIOIAIOTCS
B cepe mporoTUrMpoBaHMs ¢ MpuMeHeHHeM 3D-redarn. Dmoxa MoTpeOIeHHsT TOTOBBIX
TOBAapOB CMEHSETCS HOBOM JMOXOM — 3MOXOM CaMOCTOATEIBHOTO HW3TOTOBJICHUS
HEOOXO/IMMBIX TPEAMETOB B ObITOBBIX ycioBUsiX. ComtacHo uccnenoBanuto [1] k 2030 rogy
10% TOBapoB B MHPOBOM SKOHOMHUKE OYAyT NPOHM3BOIUTHCA METOAAMHU AJIUTHBHBIX
texHonoruit (3D-newaru), npu 3tom Oonee 50% TOBapoB OT 3TOr0 OOBEMa OyIyT
MPOM3BOIUTRCS B JIOMAITHUX YCIoBUsX. Ha Qone 3Toro pacrer morpeOHOCTh Ha PHIHKE
TpyJa ¥ B OBITY CHEIMATIMCTOB, CIIOCOOHBIX CAMOCTOSTENILHO (POPMYIUPOBATh TPEOOBAHMS
K M3TOTOBJICHUIO HOBBIX BEIICH MO WHIWBUIYAIBHBIM TOTPEOHOCTSIM, CO37IaBaTh MOJIEIN
ATUX Bellel B noaxoasimux 3D-peaakTopax U NpOU3BOAUTH UX MOCPEACTBOM TEXHOJIOTHH
3D-nevaru.

Texnomornveckoe 0Opa3OBaHME SBISETCS OMHMM W3 BKHEHIINX KOMIIOHEHTOB
MOATOTOBKM TIOJIPACTAOLIETO IMOKOJIEHUS] K CaMOCTOSITENIBHOM KU3HU. [leATenbHOCTHBIM
XapakTep  TEXHOJOIMYECKOro  oOpa3oBaHMs, HANPABICHHOCTh  COACpPXKAHWSA @A
dbopmupoBaHUe YYE€OHBIX YMEHWM U HaABBIKOB, OOOOIIEHHBIX CIIOCOOOB YYEOHOM,
[I03HABATEIIbHOM, KOMMYHUKATUBHOW, IPAKTUYECKOW, TBOPYECKOM JEATEIBLHOCTH
MO3BOJISIET (POPMHUPOBATH Y MIKOJIBHUKOB CIIOCOOHOCTH OPUEHTHPOBATHCS B OKPYKAFOIIEM
MHUpPE U TOATOTOBUTh MX K MPOJODKEHUIO 00pa30oBaHMs B YU4E€OHBIX 3aBEICHUSX JIFOOOTO
THUIIA.

AKTyanbHOCTh W MOTHUBAIlMIO JUIS BBIOOpa TOAPOCTKAMM JIaHHOTO BHUA
JEATEILHOCTU TMOKA3bIBACT MPAKTHYECKAs HAMPABICHHOCTh MPOrPaMMbl, BO3MOKHOCTh B
XO07I€ M3y4YEHHUS TIPOrPaMMBbI CO3/1aBaTh U MPUMEHSITh B OBITY MPEIMETHI, N3TOTOBJICHHBIC TIO]T
COOCTBEHHbIE HYX bl W moTpeOHOCcTH. PaGora ¢ mnporpamMmamui MOAEIMPOBAHUS U
MOJITOTOBKU Mojzenied K 3D-revary, a Takke W3rOTOBJICHHE BEleW ¢ nmpuMeHeHueM 3D-
MPUHTEPOB MO3BOJISIET MIKOIbHUKAM B (DOpMeE M03HABATENILHON UTPBI Y3HATH MHOTHE BAYKHBIC
UJeH W Pa3BUTh HEOOXOAUMBIC B JaJbHEUINEH >KM3HU HABBIKU. 3aHSITUS IO Tporpamme
«OCHOBBI TIPOTOTUIIMPOBAHUS» (POPMHUPYIOT CIEIUATBHBIE TEXHUYECKUE YMEHHUS,
Pa3BUBAIOT AKKYPATHOCTh, YCUAYUBOCTh, OPTaHU30BAHHOCTb, HALIEJICHHOCTh HA PE3YJIbTaT.

[IpoBeneHne MacCOBBIX MEPONPHUATHN HAYYHO-TEXHUYECKOW HAIpaBJICHHOCTH
rOpoOACKOro, KpaeBoro u  Poccuiickoro ypoBHEW TIOKa3bIBa€T BCE  OOIBIIYIO
IIPEJCTABICHHOCTh IETCKUX MPOEKTOB MO Temaruke «IIporoTunupoBanue.

Hens mnporpamMmbl: pa3BUTHE HAYYHO-TEXHUYECKOIO W TBOPUECKOTO MOTEHIMANa
JMYHOCTA peOeHKa IyTeM OpraHu3allii €ro JESTENbHOCTH B MPOIECCe WHTErpaluu
HAUaJIbHOTO HMH)KEHEPHO-TEXHUYECKOTO KOHCTpyupoBaHusi 3D-mopenupoBanues u 3D-
TMIEYaTH.

3agaum nporpamMmbI:

o NOTYYEHHE OCHOBHBIX 3HAHMHU 110 3TanaM pa3padOTKU KOHLEMIUY TOTOBOTO U3AEIUs
(Ha3Ha4YeHUe, pa3Mepbl, XapaKTEPUCTUKN);
° NOJTy4YeHHE OCHOBHBIX 3HAaHMM MO JTamamM WHXeHepHo rpaduku, 3D-

MonenupoBanus, 3D-nevaru;



° MOJTYYEHHE OCHOBHBIX 3HAHMM IO PA3JIUYHBIM THIIAM MaTepHajioB, IPUMEHSIEMBIX B
3D-neyaTy ¥ MX CBOMCTBAM;

. MOJy4Y€HHE OCHOBHBIX 3HAHUM MO TEXHWYECKOMY 3CKU3MPOBAHMIO M WH)KEHEPHOMH
rpaduke;

. o3HaKoMiIeHHe ¢ ocHoBaMHu 3D-monenupoBanus B CAD «Kommac 3Dy;

. O3HAKOMJICHHE C OCHOBaMH 3D-MOJenupoBaHUs B TOJUTOHAIBHOM PpENaKTOpe
«Blender 3Dy;

o O3HAKOMJIEHHE C OCHOBAaMH TIOATOTOBKY MOJIEINIEH K MeYaTu B MporpaMMe-ciaiicepe;
o O3HAaKOMJICHHE C OCHOBaMH pa0OThl MHUKPOKOHTPOJJIEPOB, Ha IpUMEpe
MUKpOKOHTposuiepa Arduino;

o O3HAaKOMJICHME C OCHOBaMH MPOTPAaMMHUPOBAHUS  MHKPOKOHTPOIIJIEPOB  C
npumenenueM cpenabl Arduino IDE;

o O3HAaKOMJIEHHE ¢ OCHOBaMHU 3D-medatu ¢ MpUMEHEHUEM TEXHOJIOTMU HAaIlIaBJIeHUS
Hutu (FDM-TexHonorun);

o pa3BUTHE YMEHUS TBOPUECKH MOIXOAUTH K PEIICHUIO 3a/1a4H;

. pa3BUTHE YMEHUS JOBECTH pEIlICHHE 3a/1a4H JI0 TOTOBOTO U3/IEIIHUS;

o pa3sBUTHE YMEHUS W3Jararb MbICIM B YETKOM JIOIMYECKOW MOCIEA0BaTEIbHOCTH,

OTCTaMBaTh CBOIO TOYKY 3PEHMSI, aHAIM3UPOBATh CUTYAITIO M CAMOCTOSTEIILHO HAXOIWTh
OTBETHI Ha BOIPOCHI ITyTEM JIOTHUIECKHX PACCYKICHHIA,

o pa3BUTHE YMEHUS IPE3CHTOBATh PE3YIBTaThl CBOCH JEATEIBHOCTH B YCTHOH W
MMCbMEHHOM (popme.

O1inyuTebHbIE 0COOCHHOCTH NMPOTrPaAMMBI

Peanmzamuss mporpaMMbl  OCYIIIECTBIISIETCSI C HCIIOIB30BAHUEM 00pPa30BaTeIbHBIX
BepcHil mporpaMMHOro oobecrniedenus st 3D-moxenupoBanuss Kommac 3D, OecriiaTHbIX
nporpamm 3D-mozpenupoBaHust U OATOTOBKH 3D-moneneit K mpoueccy nedatu u 3D-
MPUHTEPOB, PAOOTAIOIIMX 10 TEXHOJIOrHK HarutaBneHus Hutu (FDM-texHonorun), a Takxe
o0Opa3oBareabHbIX KOMIUIEKTOB Arduino u cpeasl nporpammupoBanust Arduino IDE.

[IpocTtora B MOCTpOEHWM MONEIH B COYETAHWU C OOJBIIMMHU KOHCTPYKTUBHBIMHU
BO3MOXKHOCTSIMU TIporpaMMHOro obecneuenusi Kommac 3D mo3BossIIOT JI€TSIM B KOHIIE
yYpOKa YBHUIETh CIECIAaHHYIO B MPOrpaMMe MOJEIb, TaK, KaK OHa OyJIeT BBINIJIETh MOCIE
neyaru. A TMOJlydYeHHOE TOCIe MeYaTd rOTOBOE U3zienue OyJIeT BBIIONHATh NOCTaBICHHYIO
UMHU K€ CAMHUMHU 3a/1a4y. J{1s1 pa3BUTHSL SCTETUYECKUX KAYECTB HA BTOPOM rojly oOy4YeHus
ocyuiecTBisiercss o0ydenue 3D-monenupoBaHuio B MOIUIOHAIBLHOM penaktope «Blender
3D», mno3BOJSIOIIEMY MPOpadaThIBaTh XyJOKECTBEHHYIO COCTABJISIONIYIO H3JIEITHMA.
Hcnonb3oBaHuE MUKPOKOHTPOIJIEPOB U PabOTAOIIUX C HUIMU UCTIOTHUTENBHBIX YCTPOICTB
MO3BOJISIET OOYYAIOIIUMCSl «OXKUBUTHY TOJTYYEHHOE H3JENUe M MpHUIaTh €My HOBBIN
MHTEPaKTUBHBIN (PyHKIIMOHAI. A HEOOXOIMMOCTb IPOTrPAMMHUPOBAHUSI MUKPOKOHTPOJLIEPA
Ha BBIIIOJHEHUE 3aJaHHbIX JEHUCTBUWM PA30BbET HABBIKM ITporpamMmupoBanus. llpu
MOCTPOECHUHU MOJIENIN 3aTParuBaeTcs MHOXKECTBO MPOOIeM U3 pa3HbIX 00s1acTel 3HaHUS — OT
TEOPUHU MEXAHUKH JI0 TICUXOJIOTHH.

Kypc npenrmonaraer ucnonb30BaHHE KOMIIBIOTEPOB C YCTAHOBICHHBIM MPOTPAMMHBIM
o0ecriedeHreM i1 MOJEIMPOBAaHUs, MOATOTOBKUA MOJIENIEd U yripaBieHus 3 D-nipuHTepom,
a TaKXke MPOrPaMMHPOBAHUS MHUKPOKOHTPOJUIEPOB. BaXKHO OTMETHUTH, UYTO KOMIIBIOTED
UCIIOJNb3yeTCd KaK CpPEICTBO CO3JAaHUS MOJAEIM M TOATOTOBKM €€ K IIe4aTH; €ro
WCMOJIb30BAaHUE HANpAaBICHO HA pAa3BUTHE MPOCTPAHCTBEHHOIO MBIIUIEHUS pPEOCHKA.
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OOGyuaromyecst MOMy4aroT MpPEACTaBlieHHe 00 0COOEHHOCTSX paboOThl C TPEXMEPHOU
rpadukol, ¢opmarax xpaHeHHs MHGOpPMAIMM HA PAa3HBIX ATanax CO3[AaHUS MoeNed U
MOJITOTOBKM MX K IEYaTH W 3aBUCUMOCTH CBOWCTB TOTOBOM MOJEIH OT IapaMeTpoOB,
yCTaHABJIMBAEMBIX IS ee Tiedatu. Ha BropoM romy oOydeHus: KOMIBbIOTEP UCTIONB3YETCs B
Ka4eCTBE YCTPOMCTBA JUIsl MPOTrPaMMHPOBAHUS MHUKPOKOHTPOJUIEPOB, YTO IO3BOJUT
NpUaTh TOTOBOM MOJIETN HOBBIE CBOMCTBA U JI00aBUTh MHTEPAKTHUBHOCTH. Ha 3TOM sTarme
MCIOJIb30BaHUE KOMITHIOTEpA HANpaBICHO HAa Pa3BUTHE TEXHUYECKUX HABHIKOB pPeOCHKA.
Metoanueckre OCOOCHHOCTH pealu3alii MPOrpaMMbl  IMPEAINONAratoT COYETaHUE
BO3MO)KHOCTH PA3BUTHUSI WHAUBUIYAJIBHBIX TBOPYECKUX CIIOCOOHOCTEN M (hOPMHUPOBAHUE
YMEHHM B3aUMOJICICTBOBATh B KOJJIEKTUBE, paboTarh B rpymme. [Iporpamma nmpeanonaraer
BO3MOXXHOCTb Y4YacCTHsl JETEH OAHOW BO3PACTHOM Ipymnbl. Bemyiue TUIIBI AeSTENBHOCTH
JIETEN CpEeIHero IIKOJILHOTO BO3pacTa OOYCIaBIMBAIOT BKIIOYEHUE UX B KOJUIEKTHBHYIO
TBOPUECKYIO JI€ATEIIbHOCTh, HCIIOJIb30BAHUE TAaKUX NENATOTMYECKUX TEXHOJIOIMM Kak
00y4eHHE B COTPYAHUYECTBE, IPOEKTHBIE METO/bI 00YUYCHHUSI, TEXHOJIOTHIO UCTIOIb30BAHUS
B OOyYeHHH WrPOBBIX METOAOB, WH(POPMAIMOHHO-KOMMYHUKAITHOHHBIC TEXHOJIOTHH.
BreimonHenue mpakTHYecKuX padOoT W TMOATOTOBKA K COPEBHOBAHUSAM  Pa3IMYHON
HaMpaBJIeHHOCTH (pa3paboTKa KOHIEHIIMN TOTOBOIO U3/ENHSI, BBITIOTHEHUE TEXHUYECKOTO
ACKU3a, CO3TaHNE PA3IMYHBIX YacTel M3NETHs M ero cOOpKa B MPOTpaMMe TPEXMEPHOTO
MOJICJIMPOBaHMsI, TOATOTOBKA MOJEIM K TeyaTd, Iedarb W Mociemyromas oopaboTka
rOTOBOTO u3/eNusi) TpeOyeT KOHCYJIBTUPOBAHUS MENarora, TIIATeIbHOW TOATOTOBKU U
COOJTFONICHUS TTPABHIJT TEXHUKHU 0€30TTaCHOCTH.

Bo3pacr gereii, y4acTBYIOIIMX B peaju3aliy NPOrpaMMbl
[Iporpamma nipegycmarpuBaet 3aHstus ¢ odydaromuxcs 6-11 kimacco. Coneprxanue
MIPOrpaMMBbI TIPETONIAraeT, YTO JIETH Y>K€ 3HAKOMBI C TAKUMH MOHATUSIMH KaK: MPOCTHIC
MEXaHU3MBbI, Y HUX PA3BUTO 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIILIEHUE, OHU TTOHUMAIOT
MIPUHIIAITBI pa0OTHl MHOTHUX MEXaHHU3MOB.

Cpoku peanu3aiiuu NPOrpaMMbl, PeKAM 3aHATHH

[Iporpamma paccuntana Ha 2 rona oOy4yeHus. [00Bas Harpys3ka Ha 0Oy4aromerocs
cocranisieT 144 yaca. Pexxum 3ausTHil cooTBeTCTBYeT HOpMaM U TpeboBanusm CAH TTuH:
JIBa pa3a B HEAEIIO TI0 JBa aKaJIEMUYCCKUX Yaca C JIECATH MUHYTHBIM TICPEPBIBOM.

Jlyia oOydaronuxcsi TaKke MpenycMOTpeHa BapHaTHUBHAsI 4acTh — OT 1 70 2 4JacoB
B Hememo (36-72 wyac.B TOm), Mpeamnoiararonias MOATOTOBKY K COpPEBHOBAaHUSIM,
TPEHUPOBOYHBIC COPEBHOBaHMS (B MajbIX TpyIIax, CO CMEHHBIM COCTaBOM,
WHIMBUyaJbHasg padoTa, padoTa B mapax), yuacTHe B KOHKypcax U (peCTHBaISX.

[IpemycmarpuBaeTcs paboTa B MajbIX TPYIIaxX MPHU MOJATOTOBKE K COPEBHOBAHUSIM.
Jlomryckaercst paboTa B pa3HOBO3PACTHBIX TPYIIaX, KOTOPHIE MOTYT OBITh C(HOPMHUPOBAHBI
B 3aBHCUMOCTH OT CHOCOOHOCTeH oOywaromuxcs. OnTuMaibHas HamoIHAEMOCTh B
o0bearHeHnH — 10 yenoBex.

DopMbl 3aHATHH

[Tpu ipoBeIeHNY 3aHIATUI UCTIONB3YIOTCS CISTYIOImue (OPMBI paOOTHI:

*  JIEKIIMOHHAA (TOyYEeHUE YHYATUMHICS HOBOTO MaTepraa);

*  camocTosTeNbHas (YUYCHUKH BBITIOTHIIOT HHIUBUIYAILHBIC 3aIJaHHS B TCUCHUE YaCTH
3aHSATHUS UM OJTHOTO-/IBYX 3aHSITHIA);



*  TIPOCKTHas JIEATENbHOCTH (MOJlyueHHME HOBBIX 3HAHMM, peanu3alus JUYHBIX
MIPOEKTOR);

*  COpeBHOBaHUs (NPAKTUYECKOE yYacTHE JETel B Pa3HOOOPA3HBIX MEPOIPHUATHSIX IO
MPOTOTUITUPOBAHHUIO);

e  paboTa B MJIbIX TPyMIaXx;

*  TOTPYKEHHUE.

O:xugaemble PE€3yJIbTAaTbl U CIocoobI onpeacjiceHus pe3yJabTaTHBHOCTH
I1o oxoHuaHnuM IMporpaMMabl yanIHﬁCH JOJIKCH:

. 3HaTh OCHOBBI TEXHUUECKOTO PUCYHKA U 3CKU3a;
. YMETBh CTPOUTH ICKU3BI BELIEH B TPEX IUIOCKOCTAX U B AaKCOHOMETPHUH C YKA3aHUEM
0a30BbIX Pa3MEPOB;

. 3HATh OCHOBBI KHHEMAaTHYeCKUX cxeMm 3D-npunrepa;

. 3HaTh 0A30BbIE CBOMCTBA IJIACTUKOB JIJISl TIEYaTH U BHIOMPATh HEOOXOAUMBIH IJIACTUK
B 3aBUCUMOCTH OT TPeOyEeMbIX CBOWCTB M3/ICIIN;

. yMeTh MozienupoBarh B CAD U NONMUrOHaIBHBIX peAaKTOpax;

. YMETh TEPEBOIUTH CO3/aHHBIE B TPEXMEPHBIX pelakropax Moaelu B ¢opmar,
HEOOXOIUMBIN J1st paOOThI IPOrPaMMBbI OATOTOBKH MEYaTH;

. YMETh NOATOTABIMBATh MOZEININ ISl TI€YaTH B CIIEHHUAIU3UPOBAHHON MPOrPAMME C
Y4E€TOM CBOMCTB UCHOIb3yEMBIX IIIIACTHKOB;

. yMETh Iedararb MoAeau Ha 3D-puHTepe W NPOBOAUTH HMX MOCIEAYIOUIYIO
00paboTKy;

. YMETh TPUAABaTh HWHTEPAKTUBHOCTH CO3JAAHHBIM MOJEISIM C NPUMEHEHUEM
MUKPOKOHTPOJJIEPOB U UCTIOJTHUTENIbHBIX MEXaHU3MOB;

. YMETh CO3J1aBaTh COOCTBEHHBIE IPOEKTHI U 3aAILHUIIATh UX;

. YMETh OIMCHIBATh MPOICTIAHHYIO pabOTy B BUJIE CTATEH.

IIpeabsiBiasieMbIM pe3yJibTaTOM OylIeT:

*  Coznanue He MeHee 3-X MOJIeTIe B IOl 1O 33JaHHBIM 00pa3iam 1o MOJTHOMY LIUKITY,

BKJIFOUAsl CHATHUE PAa3MEPOB U CO3/1aHUE ICKU30B;

» Co3naHue He MEHEE ABYX UHIMBUYAJIbHBIX IIPOEKTOB;

e YyacTue B COPEBHOBAaHUAX U MEPOIIPUATHUAX PA3IIMYHOIO YPOBHS.

Bujabl 1 popmMbl KOHTPOJIA

*UHIUBUAYAJIbHBIE 3a]IaHNS;

*KOHTPOJIbHBIE 3a/1aHNs;

*JINYHBIC TIPOEKTHI;

*y4acCTHE B COPEBHOBAHUAX U MEPOIIPUATHUAX PAIIMYHOIO YPOBHS.

Texkymui KOHTPOJIb MPOXOJUT B BUIE COCTSA3aHUM, KOHKYpCa CTAaT€l WM BBICTABKU
IIPOEKTOB, OLIEHUBAEMBIX I10 TEXHOJIOTUYECKUM KapTaM.

WTOroBelii KOHTPOJIb II0 TEMaM MNPOXOAUT B BUIE COCTA3AHUM HA €KEKBAPTAJIbHBIX
MeponpusaTusX. COpeBHOBaHMS BKIIIOYAIOT B c€0s MPOEKTUPOBAHHUE, MOJAEIHPOBAHUE U
CO3J1aHME IIPOTOTHUIIA U3ZEIINS, COOTBETCTBYIOILETO ITOCTABICHHBIM YCIOBUAM. Pe3ynbsrarel
KOHTpOJI (PUKCUPYIOTCS B IPOTOKOJIAxX cocTsizaHuid. 1o kaxxnoMy napameTpy pazpadoTaHbl
KPUTEPHH.

ba3oBblii ypoBeHb TNpe/roNaraeT yCBOGHME OCHOBHBIX T€M MPOrpaMMbl, paboTy Ha
PENPOAYKTUBHOM YPOBHE.

IloBbIIEHHBIH YPOBEHb IIPEAIOIAracT YCBOCHUE OCHOBHBIX TEM IIPOTPaMMBI,
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CaMOCTOATEIBHOCTh B BBIOOpE WHCTPYMEHTApHs, CIIOCOOOB pabOThI TMPU BHITIOTHEHUU
3aJJaHMS.

TBopyeckuil ypoBeHb NPEIIOIAracT BO3HMKHOBEHHE CAMOCTOSITENBHBIX HJIEU Y
OOyYarOIIMXCS W PeaM3allii0 UX 4Yepe3 ydyacThe B Pa3jIMyHBbIX MPOEKTaX, KOHKypcax,
(dbecTuBansX U T.IN.

YUYEBHO-TEMATUYECKUH IVIAH

IlepBblii rox 00y4uenust

HaumeHoBaHue pa3iesioB Koua-Bo yacos
HanMeHOBaHHE TEM Teopus | Ilpaxtuka | Bcero
BBenenue B nporonMpoBaHue 2 - 2

1.1 | Breaenue B nporotTunupoBanve. MTHCTpyKTax 1Mo TEXHUKE | 2 - 2
0€30I1aCHOCTH.

2 O030p rpaduxu 6 4 10

2.1 | Bunsl rpaduku (n300pa3utenbHas rpaguka, MHXKeHepHas | 2 - 2
rpaduka, KOMIObIOTEpHast rpaduka).

2.2 | Brenenue B koMIibloTepHYIO rpaduky. Pactposas u 2 4 6
BEKTOpHas rpadrka. 3HAKOMCTBO C PEIAKTOPaMU
HN300paKCHH.

2.3 | [lepexon OT MIOCKOM KOMITLIOTEPHOM rpaduku K 2 - 2

oobemHoM 3D-rpaduxu. Orobpaxenue 3D-rpaduke Ha
KoMmmbloTepe. Pennepunr

3 OCHOBBI TEXHHYECKOI'0 PUCYHKA 6 8 14
3.1 | BBenenue B 3CKU3UPOBAHUE, AKCOHOMETPUSL. 2 4 6
3.2 | Pabora ¢ mpoeKIusMu. 2 2 4
3.3 | IlpencraBnenue netany B NpOEKIUAX, PA3pe3bl. 2 2 4
4 Pa3mepsnl 4 4 8
4.1 | Uctopusi BOSHUKHOBEHUS pa3MepOB. THUIBI pa3MepoB. 2 - 2
EnrHuipl pazmepos.
4.2 | Hanecenue pa3mMepoB Ha 3CKU3BL. 2 4 6
5 OcHoBbl 3 D mojie1upoBaHust 4 2 6
5.1 | Tunst 3D-penakropoB. TBepAOTENbHBIE, CIUIAKHOBBIE U 2 - 2
MOJIMTOHAJIbHBIE PEAAKTOPHBL. Pasnnuns u o0nacth
MIPUMEHEHHUSI.
5.2 | OcHOBBI pabOTHI C TBEPOTEIBHBIM PEIAKTOPOM Ha 2 2 4
npumepe «ThinkerCADy.
6 Texnosiorusi 3 D Mmojie1upoBaHus 20 28 48
6.1 | Beenenue B untepderic CAD «Kommac 3D» 2 - 2
6.2 | Pabota c 3cKM3aMu, TUIIbI JIMHUM, TUITBI IPUMUTHUBOB. 2 2 4
6.3 | BecriomorarenbHas reometpusi. BecnomorarenbHbie npsMele. | 4 4 8

BcnomorareabHbIe TIJI0CKOCTH.

S}
N
o))

6.4 | Pabora ¢ pazmepamu. HaneceHnue pazMepoB U NpUBS30K

S}
N

6.5 | IloctpoeHne 00bEMHBIX OOBEKTOB 13 ICKH30B. 2
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6.6 | Coznanue oObeKTa 1o 00pasiy. 2 6 8
6.7 | Kunemarnueckue oneparmu. 2 4 6
6.8 | KomupoBanue 00beKkTOB. MacCHUBBI 2 4 6
6.9 | Pabora ¢ MmonenrpoBaHUEM TIOCKOCTSIMH. 2 2 4
7 3 D neuarb 12 16 28
7.1 | Beenenue B 3D-1nieuars METOIOM HAILIABIICHUS HUTH. 2 - 2
YerpoiictBo 3D-npUHTEPA, TUIIBI KCIIOIB3YEMOM
KUHEMAaTHKH.
7.2 | Tunsl mmactukoB. O0IaCTH TPUMEHEHUS. 2 - 2
7.3 | OcOOEHHOCTH MeYaTH pa3HbIMU TUIIAMH IIJIACTUKOB. 2 - 2
TunoBkle mapaMeTpbl MeYaTH JJIsl pa3JINYHbBIX TUIIOB
TJIACTUKOB.
7.4 | IlogroroBka Mojenu K neyaru. Craiicepsl. 2 4 6
7.5 | KanubpoBKka 1 HaCTpOWKa MpUHTEPA. 2 4 6
7.6 | Iledyars Mmonenen 2 8 10
8 IIpoexkTHast padoTa, MOATOTOBKA K COPEBHOBAHMSIM, 8 20 28
COPEBHOBAHUSA
Hroro vacos: 62 82 144

Bropoii rox o0yuenus

HauMeHoBaHue pa3aeioB

KoJ1-Bo yacoB

HanMeHOBaHHE TEM Teopus | Ilpaktuka | Bcero
1 BBeneHue B IPOTOTHIIMPOBAHHE 2 - 2
1.1 Beenenune B nporotunupoBadue. Th 2 2
2 Texnousiorust 3 D moneimpoBanust 22 50 72
2.1 OCHOBBI ITOCTPOSHMST TEXHUYSCKOT'O PUCYHKA. 2 - 2
2.2 [Tpuanunel MoaeaupoBanusg B CAD. 2 2 4
2.3 [ToaroroBka MOIENH K II€YaTH, KAJIMOPOBKA IIPUHTEDPA. - 4 4
2.4 PabGota ¢ 5cKn3aMHu, TUIBI JIMHWHI, TUIIBI IPUMUATUBOB. 2 6 8
2.5 BcnomorarensHas reomerpus. BcnoMmorarenbHbIe 4 6 10
2.6 Pa6ota ¢ pasmepamu. HaHecenune pasMepoB U IIPUBSI30K 2 6 8
2.7 [TocTpoenne 00bEMHBIX OOBEKTOB U3 DCKHU30B. 2 4 6
2.8 Cosnanne o0beKTa 110 00pasiry. 2 6 8
2.9 Kunemarnueckue oneparym. 2 6 8
2.10 | KonupoBanne 00beKTOB. MacCHUBEL 2 6 8
2.11 | PabGora ¢ MOIEIMPOBAHUEM ILIOCKOCTSIMU. 2 4 6
3 BBenenne B mouroHaJabny1o 3D-rpaguxky 18 24 42
3.1 [Ipencrapinenre Mozeau B BUIE TTOJIMTOHOB. MeI U ero 2 2 4

COCTARITIENIITIIAA
3.2 | OcnoBsl unTepdeiica 3D-penakropa Blender. Pexxumbl 2 4

pabotsl. [lepekitioueHre MeKIy pexxuMami.
3.3 | beictpele knaBuiun. Padora c stl paiimamu. 2 4 6

MacmrrabupoBanue, TyOIMpoBaHUE U TIEPEMEITICHIE

OOBEKTOB.
3.4 | Coznanue 00beKTOB. MOMH(PHUKATOPBHI. 2 4 6
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3.5 PabGota B pexxume penaktuposanys. [IpaBka Mema. 4 6 10

3.6 Pabora B pe)xrMe CKYJILOTHHTA. 4 4 8

3.7 [TpoBepka 1eTOCTHOCTH MeEIIA IEPE IIeUaThIO. 2 2 4

4 OCHOBBI JJIEKTPOHUKH M THAPABIMKH 10 8 18

4.1 (OCHOBEBI DJIEKTPOHUKH. 3aKOH OMaA. 4 - 4

4.2 [TpuHIIMD paboTHl PAJHOKOMIIOHEHTOB. 2 4 6

4.3 | OcHOBBI paboThl THApaBIUKU. [IpeoOpazoBanue 4 4 8
JBIDKEHUSI B JJaBJIEHWE U HA00OPOT. DJIEMEHTHI
TUJPABINYECKUX LIETIEH.

5 3nakomMcTBO ¢ argopmoii «Arduinoy 6 10 16

5.1 YCTpoCTBO M MIPUHIIMIT PAOOTHI MUKPOKOHTPOJLIEPA. 2 2 4

5.2 TuIbl JaTYNKOB M UCTIOJIHUTEIIBHBIX MEXaHU3MOB. 2 4 6
[onkroueHue K MUKpOKOHTPOJLIEPY.

5.3 [Inardopma «Arduinoy. IInaasl. 2 4 6

6 OcHOBBI s13b1Ka pOrpaMmMupoBanus «Cy» st 14 18 32
NMPOTOTUITHPOBAHUSA

6.1 [TpuHIUIEL IporpaMMupoBanus «Arduinoy. 2 4 6

6.2 OcHoBbl s1361Ka «C» 111 «Arduinoy. Tumner 4 6 10
MIPE/ICTABJICHHUSI JAHHBIX

6.3 Pabora ¢ naTunkamm. 4 4 8

6.4 PaboTa ¢ HCIONIHUTEILHBIMHA MEXaHU3MAaMHU. 4 4 8

7 IIpoexTHas pabora, (MOAr0OTOBKA K COPEBHOBAHUSM, | 8 26 34
COPEBHOBAHUA)

Htoro gacos: 80 136 216

COAEPXAHMUE ITPOI'PAMMBI
IlepBblii rox 00yyeHus

Tema 1. Beenenue B npororunuposanue. Th

UYro takoe npororunupoBanue? Uro takoe 3D-Mmonennposanue u 3D-nevars. [l yero
HyxHa 3D-nedars. Kakue Ob1BatoT npuHTEpbl. COBPEMEHHBIE TEHICHIIUH
nporoTunupoBanus U 3D-neyary. 3apyOeKHbIE U OTEUECTBEHHBIE pa3padOTKU.
IIpe3eHTanus nporpaMMel.

Tema 2. O630p rpaduku

Buner rpaduku (n300pasutensHas rpaduka, nHKeHepHas rpaduka, KOMITbIOTEpHAS
rpaduka). BBenenue B komnbloTepHyto rpaduky. PactpoBas u BekTopHas rpaduka.
3HAKOMCTBO € peAaKTopaMu n300paxeHui. [lepexon oT mI0CKoi KOMITbIOTEPHOM rpaduku
K 00bemHoi 3D-rpaduku. Otobpakenue 3D-rpaduke Ha koMIbIoTEpEe. PeHnepuHT.

JIaGoparopubie paboThl: «PaboTa ¢ pacTpoBBIM pelakTOpom», «PaboTa ¢ BEKTOpPHBIM
pPEIAKTOPOM

Kontponbhoe 3anstue «I1mockuii pucyHOK Ha KOMITBIOTEPEY.



Tema 3. OCHOBBI TEXHUYECKOTO PUCYHKA

BBenenue B acku3upoBaHue, akcOHOMETpust. Turnbl TuHUN. CrcTeMbl KOOPAWHAT.
PaGora ¢ npoekuusmu. [IpencraBnenue Aetany B IPOEKIUAX, pa3pe3bl.

JIaGoparopusbie paboThl: «Co3nanue 3CKu3a B akCOHOMETpUn», «Co3aHne ICK13a B
TpeX IJIOCKOCTX», «Co31aHie ICKU3a C Pa3pe3aMm»

Tema 4. Pazmepsl

Hcropust BO3HUKHOBEHMS pa3mMepoB. Tunsl pazmepoB. Exunaniisl pazmepoB. Beenenne
B OproHoMHKy. HaHnecenue pazMepoB Ha 3CKHU3bI.

JIaboparopHsie padoTsl: «HaHeceHne pazMepoB Ha ICKU3 B AKCOHOMETPUY,
«HaneceHnne pazMepoB Ha 3CKU3 C ITIOCKOCTSIMMI.

KontponbHoe 3anstue «Co3nanue 3cku3a o0paslia ¢ pasMmepaminy

Tema 5. OcHoBbl 3 D MozieupoBaHus

Tunbr 3D-penakropoB. TBepaoTenbHbIE, CIUIAMHOBBIE U IIOJIUTOHAIIBHBIE PENAKTOPHI.
Paznuuns u obnacts npuMeHeHusi. OCHOBBI pabOTHI C TBEPAOTEIbHBIM PEAAKTOPOM Ha
npumepe « ThinkerCAD».

JIaboparopHas padora: «Co3nanue Mozaenu 1o 3cku3y B penakrope « ThinkerCAD»

Tema 6. Texnonorus 3 D monennpoBaHus

[Tpuniun pabots! B mporpammax «Kommac 3Dy, «bimauaepy. IckuzupoBaHue,
CO3JIaHUE TEXHUYECKOTO PUCYHKA. THUIBI JIMHUN B TPOrpaMMax, BO3SMOKHOCTH UX
WCIIOJIb30BaHMs. Vcnonp30BaHre BCIOMOTaTelIbHbIX JIMHAW U TUIOCKOCTEH.
PaznoBunHOCTH pa3mMepoB (rabapuTHBIE, BHYTPEHHHE U T.11.), IPaBUIILHOE HAHECEHHE
pa3MepoB Ha u3zienue U Ha yepTexk. CriocoObl BEIUMCICHUS Pa3MEPOB T€OMETPUUECKUM
nmyteM. MojienupoBaHre 00beMHBIX OOBEKTOB I10 3a/IaHHBIM YEpPTEXaM U ICKH3aM,
nponopuur. Co3znanue 00BEKTOB MO 00Pa3ILy: CHOCOOHOCTh MPaBUIIBHOTO U3MEPEHUS
JI€TaJIel, HABBIKH MOJIb30BAHUS U3MEPUTEIIbHBIMU HHCTpYMEeHTaMu. [Iprmepbl
TMOJIb30BAHUSI KUHETUYECKUMU OIepaIsiMu B iporpamme. MojieimpoBaHUe ¢ TTIOMOIIbIO
IUIOCKOCTEN

Tema 7. 3 D neuars

Pa6ora ¢ 3D mpunrtepamu. Bunst 3D nevarn, Buapl rwiactrka. KannOpoBka npuHTepa
U1 HacTpoiku neyaru. Pabota co cnaiicepamu. OcoOEHHOCTH Mpoliecca neyary Ha
IIPUHTEPE.

Tema 8. IIpoekTHast paboTa, MOArOTOBKA K COpeBHOBaHUSAM. COPEBHOBAHMUSL.
(WorldSkillsJunior, FOuuopllpodwu, Bamymaii, [lepcnexruBa 3D)

Bropoii rox o0y4eHus

Tema 1. Beenenue B nporotunvpoBanue. Th

Uro Takoe npototunupoBanue? Yto takoe 3D-monenupoBanue u 3D-niedars. {1s yero
Hy)kHa  3D-mewars. Kakwe  ObBator  mnpuHTepbl. CoOBpeMEHHBIC  TEHIACHIIMU
npototunupoBanusi U 3D-neuatu. 3apyOekHbIEC U OTEUECTBEHHBIE pa3paboTKy.



Tema 2. Texnomnorus 3 D MoaenupoBaHus

[Tpunuun padotsl B nporpammax «Kommac 3Dy, «bimauaepy. Icku3upoBaHue,
CO3IaHUE TEXHUYECKOTO PUCYHKA. THITBI IMHUI B IpOrpaMMax, BOSMOKHOCTH HX
ucnosb30Banus. Vcnoiap3o0BaHre BCIIOMOTaTelbHbBIX JIMHUHN U TUIOCKOCTEH.
Pa3zHoBUIHOCTH pa3mMepoB (rabapuTHBIE, BHYTPEHHUE U T.11.), IPABUJILHOE HAHECEHHE
pa3MepoB Ha u3zenue U Ha yeprex. CriocoObl BEIUMCICHUS pa3MEPOB F€OMETPUIECKUM
nyTeM. MonenupoBanue 00beMHBIX 00BEKTOB TI0 33/IaHHBIM YepPTEkKaM U ICKU3aM,
nponoprrn. Co3nanue 00BEKTOB TI0 00PA3ITy: CIIOCOOHOCTH MPABUIIHHOTO U3MEPEHUS
JieTalei, HaBbIKK MOJIb30BaHUSI U3MEPUTENILHBIMUA MHCTpYMeHTaMu. [Ipumepnt
MOJTb30BaHUS KWHETUYECKUMU OTepalysIMi B iporpaMme. MoienmpoBaHre ¢ IOMOIIIBIO
IUIOCKOCTEN

Tema 3. Beenenue B moJMroHaabHy0 3D-rpadpuxy
IHonsiTue nosmmrona. Cnnocoonl padoThl.

Tema 4. OCHOBBI WICKTPOHUKH M TMIAPABJIMKH
[Tpuntw paboThI AIEKTPUYECKON THAPABIMUYECKON CXeM

Tema 5. 3nakomMcTBO ¢ mIargopmoii «Arduino»
OcHOBBI 271eKTpOHUKH. PaboTa ¢ KOHCTPYKTOpOM «ApIyHWHO». MakeTHble IUIaThl.
YCTaHOBKA B MAKeT.

Tema 6. OCHOBBI AI3bIKA POrpaMMHUpoBaHus «C» 11 IPOTOTUIIMPOBAHUS
3nakomcTBO ¢ [10 Arduino IDE. briok cxema nporpaMmel, jioruka. bazoBbie mpoeKTsI OT
Arduino «Marperikay.

Tema 7. IlpoexkTHasi paGora, MOArOTOBKa K copeBHOBaHHSIM. CopeBHOBaHUSI.
(WorldSkillsJunior, ¥OuuoplIpodu, Banymaii, Ilepcnexrusa 3D)

YeiioBus peasiu3anum JAHHOM MPOTrPaAMMBbI:
J1J1s1 ipoBeieHrs1 3aHATUI HEOOXOAMMO MCTIONIB30BaTh 00Pa30BaTeIbHbIE KOHCTPYKTOPbI
Arduino, 3 D npunTep, KOMIbIOTEPHI (HOyTOYKU/HETOYKH).
[IpennouruTenbHas KOHPUTYpaIUs TEXHUIECKUX U TIPOTPAMMHBIX CPEICTB BKITIOYALT:

o yueOHbIi kitacc (8-10 pabouux mecr);

. 3 D npunTep;

. Ha0OPBI KOHCTPYKTOPOB Arduino, nmasiyibHbIC CTAHIINY;

. xoMmribtorepel OC Windows XP, W7 ¢ ycranoBnenno# nporpammoit Kommac 3D,

Blender, Arduino ID, Polygon, GIMP, Inscape.

Cnmcok Jureparypsbl:
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