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Pazgea Ne 1 «KoMiuieke 0CHOBHBIX XapaKTEPUCTHK MPOrPaAMMbDy
MNOACHUTEJIBHAS 3AIINCKA

JlonmonHuTenpHas o0I1Ieo0pa3oBaTenbHas obOmiepa3BuBaromias nporpamma «3D I'paduka.
ba3oBbIil ypoBeHbY» sBisieTca MOIU(DUIIMPOBAHHOM, pa3paboTaHa Ha OCHOBE pyKoBojcTBa mo 3D
MoJierpoBaHuio U neyatu Ha 3D npunrtepax aBropa Imutpus ['oppkoBa, ¢ yuetom denepanbHOro
3akona P® ot 29.12.2012r. Ne273 «O06 o6OpazoBanuu B Poccuiickoit denepamun», Ilpukaza
Munnpocsemenuss Poccun ot 09.11.2018. Ne 196 «O06 yTBep)KACHUU TOpsAKa OpraHU3alMd U
OCYILECTBIICHUSI 00pa30BaTEIbHON JEATETLHOCTH IO JOMOJHUTEIBHBIM 0011e00pa30BaTeIbHBIM
IIporpaMMam».

HanpasJiienHocts nporpammsel. Hacrosmuil Kypc mOMOraer ydauuMmcsl MOJIYYUTh OIBIT
paboTBl C  KOMIIBIOTEPOM,  HCIIOJIB3YS onnaitH-penaktop  «TinkerCAD»  (Autodesk),
KOHCTPYHUPOBAHUIO, MOJICTMPOBAHUIO M KOMIIBIOTEPHOMY YIPABICHUIO MOJENH, YTO MO3BOJISET
OTHECTHU IIPOrpaMMy K TeXHHYECKO HANIPaBJIeHHOCTH.

YpoBeHb CJ105KHOCTH NporpamMmbl. IIporpamma mnpennonaraer u3ydeHue yriryOJeHHbBIX
MmetonoB 3D-monenupoBanus ¢ momouibio mporpammbl « TinkerCAD», 4To 103BOJISIET OTHECTH €€ K
0a3oBomy (Yriy0J1eHHOMY) YPOBHIO CJI0KHOCTH.

AKTyaJbHOCTh HporpaMmbl. B Hacrosiiee Bpems WUPOKO ucnoasdyercs 3D-
MojenupoBaHue. Bcé Oospliee 3HaueHME B YCBOGHMM 3HAHUM INpHOOpeTaeT TakoW aHaIu3
U3y4aeMbIX SBJIEHUH M OOBEKTOB, KOTOPBIA MO3BOJSIET HA OCHOBE MCIOJb30BaHMS TPEXMEPHBIX
MoJeNiell BBIABUTH CBOMCTBA W TNPU3HAKU OOBEKTOB, SKCIIEPUMEHTAIBHO HE HaOII0JaeMBbIX.
[IpencraBnenus, ¢opmupyembie Ha ocHOBe 3D-mopmeneil, UMEIOT APYTYIO IICHXOJIOTHYECKYIO
OpUPOIY, YeM Te, KOTOpbIe CO3JAl0TCS Ha OCHOBE BOCIPHUATHS HATJIATHBIX H300paKeHUH
KOHKpETHBIX IpenMeToB. O0pasbl, BOSHUKAIOLIME B IPOLECCE MAaHUIYJIUPOBAaHUS I'paduuecKUMHU
MOJIETSIMH, TI0-CBOEMY  COJEpXKaHUIO0 HOpuOmmkaoTcs K  NoHATHSAM. [IpocTpaHcTBeHHOE
BOOOpakeHHe HEOoOXOAMMO, KOrja M3 IUIOCKMX  HpoeKkiui  Tpebyercss  BOOOpa3HUTh
IPOCTPAHCTBEHHOE TEJI0 CO BCEMHU OCOOEHHOCTSAMHU €ro ycrpoiictBa u ¢opmbl. Kak u mrobas
CHOCOOHOCTh, MPOCTPAHCTBEHHOE BOOOPAKEHNE MOXKET OBITh YJIYYIIEHO YEJIOBEKOM IMPH MOMOIIU
IpakTH4ecKuX 3aHATHH. OcBoeHue 3D-MonenupoBaHMs B HAYaJIbHOM W CpedHEW WIKOJIE
CIOCOOCTBYET MPHOOPETEHHIO COOTBETCTBYIOIMX HAaBBIKOB. B OCHOBE mporpamMmbl JIEKUT
CHUCTEMHO-/ICSTENbHBIA TIOAXO0J, KOTOPBIA CO31a€T OCHOBY MJI CaMOCTOSITEIBHOTO YCIEHIHOTO
YCBOGHHS OOYy4YaloOIMMUCS HOBBIX 3HAaHUN, YMEHMH, KOMIETEHLUUH, BHJOB U CIOCOOOB
nesTenibHOCTH. 3aHatus no nporpamme «3D 'PADUKA. ba3oBblii ypoBEHb)» MOMOTalOT pa3BUTHIO
IPOCTPAHCTBEHHOTO  MBINUIEHUS, HEOOXOAMMOIO IPH OCBOEHHMHM B IIIKOJE TI'€OMETPUH,
UHPOPMATUKH, TEXHOJOIMH, (QU3UKH, YepueHHs. TpexMepHOoe MOAETUPOBAHUE CIIY>)KUT OCHOBOH
JUISL U3YYEHUS CUCTEM BUPTYaIbHON PEAIBHOCTH.

OT1anvuTebHble 0COOEHHOCTH nporpaMmmal. B ocHoBe nporpamMmsal  JICKUT LIEJIOCTHBIN
06pa3 OKpYKarouero mupa, KOTOpBIﬁ MMPEIOMIIACTCA 4Y€peC3 PE3YJIbTAT ACATCIBHOCTHU YUYallIUXCs.
KOHCprI/IpOBaHI/Ie U MOICIUPOBAHHUEC KakK y‘-Ie6HBIﬁ npeaAMET ABJIICTCA KOMIUICKCHBIM U
HHTCTPUPOBAHHBIM 110 CBOEH CyYTH, OH IMpcAnojJaract pCajbHBLIC B3aUMOCBA3U IMPAKTHYCCKU CO
BCEMU NIPpCIMECTaAMU Ha4aJbHOM IIIKOJIBI.

HporpaMMa HOCHUT I/IHTCJ'IJICKTyaJ'IBHO-HOSHaBaTeJ'ILHLIfI XapakTep U MO3BOJIACT PACHIUPUTDH
COACPIKaHUC TPOTrPaAMMBIL OGH.ICI‘O O6p8.30BaHI/I$I JIETeH B IIIKOJIE.



OCOOEHHOCTAMHU aHHOW IPOTrPaMMBI SIBIISIETCA TO, YTO HA 3aHATHUAX OOydaroluecs 3HAKOMSTCS C
OCHOBAaMM KOHCTPYUpPOBaHMSA, TIpaduku, 0OBEMHO-IPOCTPAHCTBEHHOW KOMIIO3UIMH, KOTOpHIC
HaNpaBJIeHbl HAa PAa3BUTHE JIOIMYECKOT'O MBIIUICHUS W (OPMHPYET HABBIKH, CIIOCOOCTBYIOIINE
MHOTOCTOPOHHEMY Pa3BUTHIO JINYHOCTH PEOCHKA.

B OCHOBY IPOIrpaMMEI ITOJIOKCHBI CJICAYIONNE NPUHIUIIBI:

® TIPHUHIUI Pa3BUBAIOIIETO OOYUCHUS;

® UHAMBUIyaIu3aiusa u auddepeHuanys 00yueHus, HarJISTHOCTb;

® JIOCTYIHOCTH MOAaud WHGOPMAIMK, TPHUHIUI IOCIEAOBATEILHOCTH — OT TPOCTOTO K
CJII0’KHOMY;

® BBCJICHHE UTPOBOTO U COPEBHOBATEIILHOTO 3JIEMEHTA B Mporiecce 00ydeHusI.

Anpecat nporpamMmbl. JlaHHas mporpaMma paccurMTaHa Ha 0OydYaroIIUXCs, KOTOPBIM HHTEPECHO
MOJIYYHTh TIEPBBIC HHKCHEPHBIC HABBIKHU, a TaK e MOJAOUICT Il 00yUeHHUs JICTEH, KOTOPhIC JIIO0AT
danTazupoBarth, H300peTaTh W OCBaMBaTh HOBBIC MHTEPAKTHUBHBIC IpOrpaMMmbl. Bospact
oOyuaromuxcs 8-12 net. KonnyectBo aereii B rpynne 10-12 yenosexk.

O0bem HM cpok ocBoeHusi mporpammbl. lIporpamma paccuuTaHa Ha OJMH roj OO0y4YeHUS,
Bcero 168 gyacos.

Pexxum 3ansiTHii. 3aHATUS TPOBOJATCS OJUH pa3 B HEJEIIO 10 2 yaca, BCEro akajeMuyeckas
Harpyska Ha y4JaIerocs 2 4aca B HEJIeINIO.

®opma 00yueHHsI — OUHasl.

Oco0ennocTn opranumsanum 06p330BaTeJ'[bHOF0 nmpouecca. 3aHaTHS IMOCTPOCHBI C YUYCTOM
BO3PACTHBIX HCI/IXO(l)I/ISI/IOJIOFI/I‘-ICCKI/Ie 0COOCHHOCTU IIGTCI\/JI, C Yy4€TOM HX HWHIWBUAYAJIbHOCTH,
YPOBHIO IOATOTOBKU U APYTHUM UHIANWBUAYAJIbHBIM OCOOEHHOCTSIM.

@ponmanvuaa - nofaya yaeOHOro Marepuasa BCeMY KOJUIEKTHBY YUEHUKOB.

Hnousuoyanvnaa - camoctosiTeTbHas paboTa OOYYaIOIIMXCS C OKa3aHWEM IIPerojaBareieM
MOMOIIMA YYalIuMCsl MPU BO3HUKHOBEHUM 3aTPYJHEHUs, HE yMEHbIIas aKTUBHOCTH YYEHHKOB U
COJICHCTBYsI BIPAOOTKM HaBBIKOB CAMOCTOSITEIbHON paboThl. PaboTa 3a nmepconanbabiM [1K
I'pynnogas - xorja y4amuMmcs MpeJoCTABISIETCS BO3MOXHOCTh CAMOCTOSITENIbHO TTOCTPOUTH CBOIO
JIeATETbHOCTh HAa OCHOBE INPHUHIMIA B3aMMO3aMEHSEMOCTH, OUIyTHTh MOMOIIb CO CTOPOHBI APYT
Apyra, yd€CTb BO3MOKHOCTHU KAXXAO0TO HA KOHKPETHOM 3TallC ACATCIBHOCTH.

IIpumensieMble 3JIeMeHTbI 310POBbe cOeperalmmux TeXHOJI0rHii.
310poBbe cOeperarolue TEXHOJIOTUN MPEIoaraloT Takoe 00y4eHue, Npyu KOTOPOM ydaliuecs He
yCTaIOT, a IPOAYKTUBHOCTh MX JIEATEIIbHOCTH BO3pPACTaET.
1. VYcaoBusi CHATHSA HATPY3KH M YTOMJISIEMOCTH:
® CHUCTEeMAaTUYEeCKH TMPOBOJUTH TMMHACTUKY JJIs TJIa3, YHOPaXHEHUS s YIy4dlIeHHUs
MO3roBOro KpOBOO6paH_[eHI/I$I, CHATHUA YTOMJICHUA C IIJICYCBOTO IMOsACAa U PYK, C TYJIOBHUIIA U
HOT, a TaKke (PU3KYJIbTMUHYTKU OOIIEro Ha3HAYCHMUS.
e uepeloBaTh pa3jIMyYHble BUAbI paboT, T.K. CMEHa BHJOB JEATEIBHOCTH (B TOM YHUCIE
pazHooOpa3Hbie (GOpMBI PabOTHI «3a KOMIBIOTEPOM» H «3a TEOPETUUYECKHM CTOJIOM)
ABIISIETCS KpaifHe HE0OXOIMMBIM YCIOBUEM 3/10pPOBbE COEPEKEHUSI.



2. YcjaoBusl CHATHSI TCHXHYECKOW HArpy3km M cTpecca NpH MoTepe HH(OpMAUMU.
[lcuxuyeckyro Harpy3kKy MOXHO YMEHBIIUTH (B paloTe ciemyer paenarb IepephIBHI,
HEOOXOMMO CJIEIUTh 3a COJEPXKATEIbHOM CTOPOHOH paboThl 3a KoMIbloTepoM). Eciu
KOMIIbIOTED "3aBHCAET", B pe3ysbTaTe ACHCTBHS BUPYCOB WM MTOJIOMKH HOCHUTENEH, U cOOsIX
IpoTrpaMM TEpsieTCsl BaKHAs M IOJIe3HAs WH(GOpPMAILKs, TO 3TO MOXKET BbI3BaTh HEPBO3HOCTH,
HOBBIILIEHUE JABJICHUS, yXyALleHHEe cHa... Henb3s cToiab OOJE3HEHHO OTHOCHUTBHCS K TAKUM
HPOSIBIECHUSAM (KOMITBIOTEp —BCEro JIMIIb <OKEJIe3Ka»), Hy>)KHO CO3/1aBaTh PE3E€pPBHBIC KOIHMH
¢aiinos, cogepxKalx BaxXHY0 HH(OpMaIHIo.

MeTtoabl 00y4eHus :

Cnogecnoe  nosachenue — Tepefada  HMHGOpPMAIMUM ~ TEOPETUUECKOM  YacTH  ypoKa.
Iloxa3  npunyuna  ucnonHenusa  —  TI0Ka3  TEXHOJIOTMM  MCHOJHEHHS  palOTHI
Memoo camokoumpona — BBIIOJIHEHUE CaMOCTOSTENIBHOM 4YacTH IPAKTHYECKOTO YpOKa

Memoo npobnemnozo o00y4yeHusa— METON, KOTJa IPOLECC pELICHUS 3aJaud YYEHHKOM, CO
CBOCBPEMEHHOI W JIOCTaTOYHOH MOMOUIbIO MpernojaBaTelisa, MNPUOIMKAETCI K TBOPUYECKOMY
poreccy.

DJépucmuueckuit — BbIpabOTKA JOTUYECKOTO U AITOPUTMHYECKOTO MBILIUICHHUS.

OcHOBHBIE COCTABJISAIONINE 3AHATHI:

o opranusanus padbouero Mmecra

o MIOBTOPEHHE MPONUIEHHOI0 MaTepuasa

o [IOCTAaHOBKA LIEJIH U 33J]a4U 3aHSTUS

o M3yYeHHUE HOBBIX MMOHATUI U METOA0B pabOThI

o IJIaH WJIM CX€Ma BBINOJIHEHUS 3a/laHus. DTOT 3Tal NPEeANoiaraeT 1eMOHCTPALUIO TEXHUKH U
METO/1a UCTIOIHEHUS paOOTHI 1€JarOroM.

. (U3KYJIBTMUHYTKA

o OCHOBHBIE NTPUEMBI pabOThI

Teopernueckas W NPOEKTHAs 4YacTh HU3y4aeTcs NapajuleIbHO, YTOOBI Cpa3zy K€ 3aKperisiTh
TEOPETUYECKHE BONPOCHl Ha NpakTHke. [lepeuncieHHble 3JeMEHThl He 00s13aTeNIbHO HCII0JIb30BAaTh
Ha KaX/J0M 3aHATHM. JlOMONHHTEeNbHOE O00pa3oBaHME IO3BOJIAET IPerojaBaTeNto ObITh Oolsee
CBOOOJHBIM B BbIOOpE CpeAcTB OOydeHHs, MMIIPOBU3UPYS IO CBOEMY YycMOTpeHHio. ['naBHOE,
4TOOBI 00yUeHHUE JOCTABIISIIO UM YAOBOJIBCTBHE U MOPAJIbHOE YAOBIETBOPEHHE.

HEJIb U 3ATAYMH nporpammsl

He.]'ll) NmporpaMmal - IO3HAKOMUTDH yHalllUXCA C COBPECMCHHBIMU IIPUHIUIIAMHA 1 METOAaMU
CO3JaHusA 3D-MOI[CJ'ICI>1, OCHOBAHHBIX HAa UCIIOJIb30BaHNU BCKTOpHOﬁ Fpa(I)I/IKI/I; Ppa3BUBATH
TBOPYCCKHUC U ﬂH3aﬁHepCKHC CIIOCOOHOCTH ydamuxcs.

3agaum nporpamMmsI:
obpazoeamenvHbie:

® JIO3BHAKOMHTH C OCHOBaMH 3D-MOIICJ'II/Ip0BaHI/I$I n C(I)OpMHpOBaTL ITOJIOXKHUTCIIBHOC
OTHOILICHHUC K aJITOPUTMAM TPECXMEPHOT'0O MOJACIUPOBAHUA,



chopMupoBaTh MPEACTaBICHHE 00 OCHOBHBIX MHCTPYMEHTAaX MPOrPaMMHOTO 00eCTeueHus
st 3D-MoenupoBaHus;

OPUCHTHUPOBATHCS B TPEXMEPHOM IPOCTPAHCTBE CLICHBL;

3¢ (EKTUBHO UCTIONB30BaTh 0A30BbIC HHCTPYMEHTHI CO3/1aHUSI OOBEKTOB;

MO[[I/I(I)I/II_[I/IpOBaTb, HU3MCHATH U PCAAKTUPOBATH 00BEKTHI UIIA UX OTACIBHBIC 3JICMCHTHI,
00BEIUHATH CO3IaHHBIC 00BEKTHI B (DYHKIIMOHAILHBIC TPYIIIIBL;

CO3/1aBaTh CJIOXHBIE TPEXMEPHBIC MOJICITU

paseusarwoniue:

pa3BuBaTb YMCHHS H3J1aratTb MbICIIU B YEeTKOH JIOTHYECKOU IIOCJICA0OBATCIBbHOCTH,
OTCTanBaTb CBOIO TOYKY 3pPCHHA, AHAJIU3HUPOBATH CUTYyaIUIO H CAMOCTOATCIBHO HAXOJAUTb
OTBCThHI HAa BOIIPOCHI ITYTEM JIOTHYECKHUX paCCY)KI[eHI/Iﬁ

pa3BuUBATh YMCHUA TBOPUCCKHU NOAXOAUTDh K PCIICHUIO 3aa1H;

pa3BUBATh O6p33H0€, TCXHUYCCKOC MBIIIJICHUC U YMCHUC BBIPA3UTH CBOM 3aMBbICEN

eocnumblearwouiue:

BBIPA0OTaTh OCHOBBI OEPEKHOTO OTHOLICHUS K OOOPYNOBAHUIO, YCBOUTH TEXHHKY
6e3onacHocTH 1o padore ¢ [IK

BLIpa6OTaTb HaBBbIKHU pa6OTBI B MUKPO I'pyIiliax U B KOJUICKTUBC.

COJEPKAHUE ITPOI'PAMMBbI

YyeOHbIii JIaH

KoumnuecTBo yacos
Ne Hassanmue pa3sjaeia, TeMbl. Tpaxtn ®opma KOHTPOJIA
Bcero Teopus a
1 BBeaenmne. 6 2 4 Onpoc.
1.1 | Texunka  Oe30MacHOCTH B
KOMITbIOTepHOM Kjacce. 3D - ) 1 1
MozennpoBanue.  [Iporpammsl
st 3D texHoMOTHIA.
1.2 | IloBTOpEHNE OCHOB MPOTPAMMBI.
IToBTOpeHue panee 4 1 3
MIOJIyYEeHHOT0 MaTepuana 1o
Kypcy «HavyanbHblil ypOBEHB
2. | O0y4eHnune mporpamme
«TinkerCAD». Ba3oBblii 36 8 28 TpesenTanns NpoexTa.
YPOBEHb. Onpoc
IIpakTHYeCcKHH KypC.
3.1 | Co3nauune MOJENA o
MPEUIOKEHHOW ~ CXeMe  WIH 28 8 20
TEXHOJOTHYECKON KapTe.
3.2 | Co3nmauune CII0KHOM MOJEIN HA 8 8
OCHOBE 33JITaHHBIX WJIH




OrpaHUYCHHBIX ITaPaMCTPOB.

3. | 3D pyuka. MoaeaupoBanue 18 5 13 gﬁzﬁznqecxaa pabora.
3.1 3D pyuKa. Texnuka

O0e3onacHocTH Tpu padote. Eé 2 1 1

YCTPOWCTBO W MPUHIIMIT PAOOTHI.
3.2 | Ilpocteie MOJIeJn JUTSt

MOCTPOCHHS. [Tpocteie 8 2 6

reomerpuueckue purypst 2D

3.3 | [locTpoeHne CIOXKHBIX MOJENEH

3D pyuxoit

HUTOTI'O: 60 15 45

Coaep:xanue y4eOHOro 1njiaHa.

1. BBeaenue
1.1. Texnuka 6€30MACHOCTH B KOMIIbIOTEPHOM KJlacce.
Teopemuueckue céedenus: [IpaBuia moBeneHus U oXpaHa Tpyaa B kabunere. KinaBuarypa.
[IpaBuia Ge30macHOCTH 10 HAavaIa paboThl ¢ 000PYIOBAHNEM H BO BpeMs pabOTHI.

3D - monenupoBanue. IlporpaMmmbl, ¢ NOMOIIBIO KOTOPHIX MOKHO MO/1€JIMPOBATD.

Teopemuueckue ceedenus: Kakue cymecTByroT nporpamMmsl no 3D monenupoBanuto. Mx
oTnuus U cxoncrsa. CoBpeMeHHbIe TeXHOIOruu pa3Butus 3D mMonenuposanus. O6aactb
npuMeHeHus. Bupeo o0030pbl. Poccuiickuif um 3apyOexkHbIH ONBIT B pa3HbIX cdepax
JeSITEIbHOCTH YeJIOBEKa.

1.2. TloBTopenue ocHOB mporpammbl. [loBTOpeHne paHee MOJYy4eHHOI0 MaTepuajia Mo
kypcy «HavyajabHbIi ypOBeHb)

Teopemuueckue ceedenus: OCHOBHbIE MOHATUS U MpPUMEHEHHE UX B 3D-monenupoBaHuu.
OcCHOBHBIE 3aKOHOMEPHOCTM M CpEeACTBa TrapMOHU3alMKM KoMmnosuuuu. [Ipomopiuw,
CUMMETpPHUS/aCUMMETPHS], CTATUKA/ TUHAMUKA U T.11.

Ilpakmuueckas paboma: Ha OCHOBE paHee MOIy4YEeHHBIX 3HAaHUH B IpOrpaMMe, o0ydarolye
BCIIOMMHAIOT NPOrpaMMy, HHCTPYMEHTbl M [JEUCTBUSA. BBOAHBIN Kypc I03BOJISET
OTIpeNIeIUTh OCTATOYHbIE 3HaHUs MO Mporpamme «HauaibHOTo ypoBHS», BBISBUTH MTPOOEIIHI
B 3HAHUSX, BCIOMHMTH TpOIAEHHBI Martepuan. OOyuwarommecss JUisl BbBIIOJHEHUS
MPAKTUYECKON pabOThl MOTYT CAaMOCTOSITENIHO ONPENEIUTh TEMY JUIsl IIOCTPOESHHUS.

2. H3zyuenme nporpammsl TinkerCAD. Ba3oBblii ypoBeHb.

IMpakTnyeckmii Kypc.

BA’KHO: Bba3oBblii ypoBeHb O00y4YeHHMsl INpeanoJaraer, 4ro o0y4armuecsi BJIAJCIOT

HAYAJIbHBIMH HABBIKAMH INPOrpaMMbl. 3aKpelvieHHe NPOHICHHOI0 MaTepuHaja 110

«HAYaJIbHOMY YPOBHI0», OOy4YeHHe HOBBIM TeXHHKaM IIOCTPOCHHUsI B MporpaMmme

NMPOMCXOJIUT HA MPAKTHYECKHUX 3aHATUAX. CaMOCTOsITeIbHbIE NTPOEKTHI WIH NMPOEKTHI MO

3a/1aHMIO MeIArora Mo3B0JIAI0T 0CBOMThL IPOrpaMMy Ha 0oJj1ee BLICOKOM YPOBHe.

2.1. Co3nanue Mo1eJIM MO MPeT0KEeHHOMH cXeMe HJIU TeXHOJIOTHYecKoii Kapre.
Teopemuueckue ceedenus. YUEHUKY JIEMOHCTPUPYETCSl TOTOBas MOJENIb OOBEKTa.
CoBMECTHO € MeJaroroM M IpyrMMH YYEHMKaMH JaHHas MOJENb YCTHO pacKiaJblBaeTcs
Ha mpocTble reomerpuueckue (opmel Ilpu 3ToM 00CYX HalOTCS MPHEMBbl MOCTPOCHUS



2.2.

MojieH, (PYHKITUH, KOTOPhIE HEOOXOAMMO MPUMEHUTH MIPH TOCTPOCHUH, IIBET U (opma. B
KauyecTBE€ MOJIEIH MOXKET OBITH B3ST JIIOOOH OOBEKT: MOIEIb >KMUBOTHOI'O, TEXHHUYECKAS
JeTallb, MPEMET UHTEPhepa WM IKCTEPhepa H T.11.

Ipaxmuueckas paboma.: HeEOOXOIUMO BBITIOJHUTH MOJEIH 1O 00pa3iy, MPEACTaBICHHBIM
MearoroM, MakCUMaabHO TOYHO IMOBTOPUTH MO (popMe, Kak OTICIBbHBIN JJIEMEHT, TaK U
KOMITO3HUITUIO B LIEJIOM. YUYCHHUK MPOpadaThIBaeT reOMETPHIO Mozeln. KOoMITIeKC MpruemMoB
BKJIFOYAET pacyeT pa3MepoB W IOCTpoeHHe (OpM, a TaKKe TEXHUKH BpallcHUs,
BBIIaBJIMBAHNS, HApAIMBAHUS, MIOJIMTOHAILHOTO MOJICIMPOBaHus. Tak ke Mmeaaror MoxeT
MPEJICTABUTD JIMIIb MPOCKIIUK MOJACIH (BHJ CBEPXY, CHEPEIH, CHU3Y), IIPH STOM yUCHUKY
HEOOXOUMO «CcOOpaTh» MOJENb, WCIOJB3ys TOJNBKO Mpoeknuu. Pabora Moxker
BBITIONTHATHCS, KAaK WHAUBHIYAIBHO KXKIBIM YIYCHHKOM, TaK U B Mape.

Co3naHue CJIOKHOM MO/IeJIH HA OCHOBE 33JaHHBIX HUJIH OTPAHUYEHHBIX MapaMeTPoB.
Teopemuueckue ceéedenusi: IENAror pa3faaeT 3aaHUE KAXKIOMY YUCHHKY, IPU ITOM 3a7aeT
OIpejieJicHHBbIC IapaMeTphbl, HAIPUMEp, OTrpaHHuYeHUs 1Mo ¢GopMe, LBETy U TEMaTHKE
MOJIETIH.

Ilpakxmuueckass paboma: nNaHHBIA BHI PaOOTHI  BBIMOJIHACTCS HMHIUBHIYaJbHO,
CaMOCTOSITENIbHO, KaK UTOrOBasi paboTa ¢ MPUMEHEHUEM IMOYYCHHBIX 3HAHUN M YMCHHI.
Y4eHHK, MpoWIs Kypc MO MporpamMme, Ha JAaHHOM 3Tare oO0ydeHHUs CBOOOJHO MOXKET
BJIQJICTh BCeMU (DYHKIMSIMH MPOTPAMMEI M MOXKET CAMOCTOSITEIILHO M B CPOK BBHITIOJTHHTH
3aJaHue rejarora.

3. 3D pyuka u Mo/ieJIHpOBaHUE.

3.1.

3.2.

3.3.

3D pyuxa. E€ ycTpoiicTBO 1 npyuHIMI PadoThI.

Teopemuueckue ceedenus: llpesentauus texHomoruu pabotel 3D-pyuxoii. Buasr 3D-
pydek. Marepuan asis neyaT.

Ipaxmuueckas paboma: Bunsl pydyek. Hactpolika, 3anpaBka, U3BlIe4eHHE IJIACTHKA.
IIpoctbie Momean aasi moctpoeHus. IIpocrbie reomerpuyeckue ¢urypsr 2D
Teopemuueckue ceedenus: COCOOBI CO3JaHUS MPOCTEHUIITUX MOJENEH. DTanbl padoThl OT
IPOCTOTO K CIIOKHOMY.

Ilpakmuueckaa paboma: 1eneco00pa3HO MOTPEHUPOBATHCS B CO3AAHUU OJHOMEPHBIX
PUCYHKOB HAa TOPHU3OHTAJIBHOW IUIOCKOCTH. [lnst 3TOro cieayeT MOJIOKHUTH Ha
TOPU30HTAIBHYIO TIOBEPXHOCTh CTOJIA JIUCT BaTMaHa, MPOAyMaTh CHOKET PUCYHKa (MOYKHO
JUISE TIEPBOTO OMNBITAa HAHECTH HA BAaTMaH KapaHJAIIHBI KOHTYpP) U BOIUIOTUTH €ro B
pEeaNbHOCTb.

ITocTpoenne cioxHbIX MoaeJeil 3D pyukoii

Teopemuueckue ceedenus. Ilonarue crepeomerpuueckux ¢uryp.Korga pyka yxe HaOura
Ha OJHOMEPHBIX OOBEKTaX, MOXKHO MONMPOOOBaTh HW3TOTOBUTH CTEPEOMETPUUECKYIO
burypy, HarpuMep, KOHTYPHYIO 00BEMHYIO IPU3MY HIIA THAPAMUJTY.

Ilpakmuueckaa paboma: VIcrionb3ysl TOJNy4YEHHbIE HAaBBIKH, PUCYET PaBHOCTOPOHHUM
TPEYTOJbHUK, OT BEPIIUH KOTOPOTO IIACTUKOBBIMUA HUTSIMH (POPMHUPYIOTCS BEPTUKAILHBIC
WIM HakIOHHbIe pebpa. Tpu HaAKIOHHBIX peOpa, COEIUHEHHBIE B BEpXHEH TOUKE
BEPTHKAIBHON OCH, O0pa3yroT TeNO Mupamuiabl. (s MPU3MBI PUCYIOTCS BEPTHKAIbHBIE
pebpa, KOTOphIE COCTUHSIOTCSA Ha TOplle U 00pa3yroT BEPXHIOIO IpaHb B (OpME TaKOTO Ke
PaBHOCTOPOHHETO TPEYTOJIbHUKA, KAK B OCHOBaHHH.



Ilnanupyemble pe3yJbTaThl
IIpenmeTtHbIe.

[To okoHyanuu oOy4eHus Mo nporpamMme odydaromuecs OyayT:

1. 3Hath cpeny koHcTpyrpoBaHus « TINkerCAD»y Ha GoJiee BRICOKOM M YIITyOJIEHHOM YPOBHE.,
2. 3HaTh npaBuia 6€30MacHOi paboThl C KOMIIBIOTEPOM;

3. YMeTb KOHCTpYUpPOBaTh paznuunbie Mojienu 3D Gonee cinoxkubie o popme, 00beMy U
IBETY.

4, Haywuarcs pa6otats 3D pyukoii u co3naBaTh MOJICIH.

MeTanpeameTHble.

Pecynamuenvie ynueepcanvnwie yueonvle 0elicmeus:

1. ®opmMHUpoBaTh YMEHHUS CTABUTh 1I€JIb — CO3[JaHUE TBOPUECKON pabOThI, JIAHUPOBATh
JOCTIDKCHHE dTOH 1IeHH,

2. OcCyIIecTBIATh UTOTOBBIN U MOLIATOBBIN KOHTPOJIb IO PE3YJIbTATY;

3. OneHuBaTh NOTYYAIONIMKCA TBOPUYECKUN IPOAYKT U COOTHOCUTH €0 C U3HAYATbHBIM
3aMBICIIOM.

Ilo3nasamenwvhoie YHUeepcaibHble yqeﬁnbte oeiicmeus:

4. Ocy1iecTBIATh TOUCK HHPOPMALIMU B HHIUBHIYy aJIbHBIX WH(POPMAIIMOHHBIX apXHBaX
yuaierocsi, “H(popMalOHHON cpeie 00pa30BaTEIbLHOTO YUPEKACHUS;

S. CuHTe3upoBaTh, COCTABIIATH LEJNOE U3 YACTEH, B TOM YHCIIE CAaMOCTOSATEIbHOE
JIOCTpPavBaHUE C BOCIIOJHEHUEM HEJOCTAIOIUX KOMIIOHEHTOB.

Kommynukamuensle ynusepcanpnpie yueoHsle 0eiicmeus:

6. BricnymmBath cobeceTHUKA U BECTH TUAJIOT;

7. [Ipr3HaBaTh BO3MOXKHOCTB CYLIECTBOBAHUS PA3JIMYHBIX TOYEK 3PEHUS U MPABA KAXKIOTO
HMETh CBOIO;

8. OcCyIecTBIATh MOCTAHOBKY BOMPOCOB — MHUIIMATUBHOE COTPYJHUYECTBO B MIOMCKE U cOOpe
uH(pOpMaLIUH.

JIMYHOCTHBIE.

1. TloHmMaTh MOTHBBI CBOMX JEHCTBHI MPHU BBHIMOJIHEHUH 3aaHHI;

2. Pa3BuBath 110003HATEIHHOCTH, COOOPA3UTEIHHOCTh MPHU BHIMOJIHEHUH PA3HOOOPa3HBIX
3a/laHuil IPOOIEMHOTO XapaKTepa;

3. Pa3BuBaTh cCaMOCTOSTENLHOCTD CYKICHHH.



Ycii0BUS peau3aluu NPOrpaMMmabl.

Mamepuaﬂbno-mexHuquKoe obecneuenue
° KOMHBIOTepHBIﬁ KJj1accC

[IporpamMmHOe 00eCICUCHHE:

e onepanuoHHas cucrema: Windows 7, 10
e mporpamma (omnaiiH-penakrop) « TinkerCAD», kotopas siBasiercs 6ecrutatasiM I10.

AnmnaparHoe o0OeclieyeHue:

e [IK no onHOMY Ha Kax10e pabouee MeCTo, OCHAILIEHHOE BbIX010M B MIHTEpHET;
e [IPUHTEp AJIA MeYaTH pa3laTOYHOIo MaTrepuana (TEXHOJIOIMUECKUX CXEM);
e  MyJBTUMEIUNHBINA IIPOEKTOP C HIKPAHOM.

e 3D-pyuka

BcnomorarenpHbIie MaTcpHalibl.

e bywmara, [[BeTHbIc KapaHgamm, OromacTepsl (MHANBUAYATBHBIC Y KXKIOTO YUCHUKA)
e Habops1 Jlero
o [lmactuk mns 3D pyuku

HUnghopmayuonnoe obecneuenue
e TexHonoruveckre cxembl (MOMIArOBas WHCTPYKIHS IS YYCHUKOB I pa3pabOTKu
mojeneii). PaspabareiBatoTcss Ha Kaxaoe 3aHATHE JUIS TBOPYECKMX MPOCKTOB Ha
YCMOTpEHHE Tenarora. TEeXHOJIOTHYECKas cXeMma IMO3BOJSCT YYCHHKY HE PacTepsAThCs
npu noctpoeHnu 3D MojeNn 1 3aKpenuTh MOTYyYSHHBIA MaTepral.
e Buneo- u GoTo mpe3eHTaIuu o mNocTpoeHu o mpumepoB 3D Mopeneid.



DopMbI KOHTPOJIS.

®opma
Bpems npoBenenust Buabl oieHOYHBIX MAaTEPUAJIOB
KOHTPOJIsA
B npouecce nzyuenus IIpakTruueckue ITonoxeHue ¢ KpUTEPUAMU OLICHUBAHUS
TEMBI paboTHI npaktudeckux padot (ITpunoxenneNel)
B xonue n3ydenus remsl | Onpoc [Tpunoxenue No3.
[IpakTueckuii Kypc [IpezenTanus [TonoxxeHue ¢ KpUTEPUSAMU OLICHUBAHUS

pabor

npaktuueckoro kypca (ITpunoxenneNe2)




OueHoYHbIe MATEPHUAIBI

Hpunioxenne Nel

Kpurepum oueHkn npakTu4ecKoi padoTbl

Yposennb Kpurepun

YCBOCHHS

Bricoknit 3aI[aHI/Ie BBITNIOJTHEHO MaKCHUMAJIbHO TOYHO B COOTBETCTBHHU C aHAJIOI'OM,
IIPEJICTaBICHHBIM I1€1arOrOM. YUEHHUK CaMOCTOSTENbHO IIPEICTaBUI MOJIEb,
JIOTIOJIHUII €€ JIEMEHTaMHU (Ha CBO€ YCMOTPEHUE), KOTOPbIE ITO3BOJIAIOT OoJiee
JIeTaJIbHO PACKPBITh 00BEM U OOIIMIA BUI MOJIEIH.

Cpennuii Moj/iernb BBINOJIHEHA HE B IIOJIHOM 00BbEMe: YUeHUK HE CMOT OTOOPa3UTh MOJETH B
HY>KHBIX ITPONOPIMAX U HY>)KHOM I1BeTe. He noenansl 3J1IeMEeHThI, T03BOJISIOIINE
OLIEHUTb MOJIENb B €€ MOJIHOM 00BbeMe.

Huzkuit He noctpoena Mozienb B COOTBETCTBUU € 00pa3oM. YUEHUK HE IPUMEHUIT

HOJTy4EHHbIC 3HAHUS ISl TOCTPOCHUS MoJieNi ¥ KoMno3uuuu 3D. Yuenunk
CaMOCTOSTENIFHO HE CIIPaBHJIICS C pabOTOMN, TEXHOJIOTHYECKast
HOCJICI0BATEIEHOCTD HAPYLICHA, TPU BHIIIOJHEHHH OTICPAIMi TOITyICHBI
OoJbIIINEe OTKIIOHEHUS, H3/1ene 0(hopMIIeHO HEOPE)KHO U UMEET He3aBEPIICHHBIN
BU]I.

Ipunoxenne Ne2.

KPUTEPUU OHEHUBAHUA IIPAKTHUYECKOI'O KYPCA

II.II.

Kpurepuii ouenku bannsr:

0 — HU3KHHA
YPOBEHb,

1 — cpennutd,

2 — BBICOKHIA.

OObeM ¥ riyOrHa 3HaHUW | 3HAHHE MPOTPaMMbl U HHCTPYMEHTOB, 2
o Teme (TIpeamMeTy) HCTIONB30BaHHBIX B paboTe
OTBETHI Ha JIOMOJIHUTENBHBIE BOIIPOCHI 110 TEMe 2
MIPOEKTa
[IpakTdeckas 9acThb TEeXHUYeCKas (JleTaabHast) IpOyMaHHOCTh MMPOEKTa 2
M3aiH 2
JInuHbIe KauecTBa CaMOCTOSTENIFHOCTh B CO3aHUH MPOEKTa, KyIbTypa 2
JOKJIaT9MKa pedn, KOMMYHHKa0eIbHOCTD (YMEHHE

apTyMEHTHPOBAHHO U SICHO OTBEUYATh HA BOIMIPOCHI),
JI0OPOKENATETHHOCTD, ONIPSTHBIA BHEIITHUNA BH/T




Bcero:

10

Cpennnii yposeHns - 60- 89% Oanos.

Hu3kmnii yposens - 1o 60% 6amnos.

Bricokmii yposens - 90%- 100% 6amnos.

IIpunioxenne Ne3.

Onpoc (ycTHBIN) MmocjIe MPOXO0KIAeHNsI TeMbl U JIS 3aKpeNnJieHus MPOiHIeHHOT0 MaTepuaJa.

IIpoBepka MOTYYEHHBIX 3HAHUN:

-Uto 03HaYaeT JaHHAs MUKTOTpamMmMa (10 BEIOOPY Iearora) B mporpaMmsbr?

-Kak u3menuts pasmep oObexra?

-Kak nonuaTh (OmycTUTh) 00BHEKT?

-Kakum o0pa3zom MOKHO BbIpe3aTh (hparMeHt u3 Gurypsi?

-Kak crpynnupoBath 00beKThI?

-Kak BcTaBUTH O0BEKT B pabouyro 00J1acTh?

-Kak nepemectuth 00BEKT?

-Kakum oOpa3om Bam yno0Hee MOBOpaYHBaTh CLIEHY?

- Crmoco0b1 PCAaKTUPOBAHUA O0OBEKTOB. ..

U r.o.

Metoauyeckoe odecrnedeHne 00pa3oBaTeJbHOM IPOrPaAMMBI

Ipuémbl 1 MeTOABI

OpraHu3anmuu . Texnnueckoe DopmblI
Paznen nim tema . JAunakTuyeckui
[ ®opMbl 3aHATHIH y4yeOHo- OCHAaIlleHHe NoJBe/IeHU
MPOrpaMMbl MaTepHaJ .
BOCIIMTATEIbHOIO 3aHATHI HUTOIrOB
npouecca
Beenenue [KomOuHMpOBaHHBIC OOBsCHUTENEHO- NucTpykuuu o Th, KomnbrorepHeiid  [Onpoc
BaHATHS, MPAKTHYECKHE  [MIUTIOCTPATUBHBIN caiiTel IHTEpHETA, [kiacc,
BaHATHS [IpUMEpHI B ITeKIIMOHHBIT
HIIEKTPOHHOM BHJIE |[k1acc, mpoekTop,
MHTEPHET,
[koHCTpYKTOP
Ulero
3ydenue KomOnHMpOBaHHbIE OOBSICHUTEIILHO- [IpaxTuueckue 3ananus [Komnberorepusiil [[IpakTudeckas
[IporpamMmBbl 3aHATHS, MPAKTHYECKHE  [MIUTIOCTPATUBHBIN, C OIIMCaHUEM. |knacce, pabora. Onpoc
TinkerCAD. 3aHATH nesITeNbHBI, [IpuMeps! B porpamma
OOyuenue [penpOTyKTUBHBIN HIIeKTPOHHOM BHJE, Ha [Tinker CAD,
TeXHOJIOTHYECKUX MHTEpaKTHBHAS
cxemax nocka




[IpakTHueckuii [KoMOuHMpOBaHHBIE OOBSICHUTENHHO- [TpakTrueckue 3ananus [Komnbrotepusiii [[Ipesentanms
[kypc 3aHATHS, MPAKTHUECKHE  [MIUTIOCTPATUBHBIN, C OTIMCaHUEM. [kacc, paboT
3aHATHS, 3aIIUTHI e TebHBIN, [Tpumeps! B rporpamMma
[IPOEKTOB. pETIPOTYKTHBHBII, biiekTpoHHOM BHE, HA [TinkerCAD,
HnuBUyaIbHBIE WIIM  [TBOPYECKUH MOMCK  [TEXHOJOTHYECKHX MHTEpaKTHBHAs
CpYIIIOBBIC 3aHATHS cxemax mocka
3D pyuxa [KomOnHMpOBaHHEIE OOBSCHUTENBHO- MucTpykunu o padote [Kommproreprsnii  |[IpakTudeckas
BaHATHSA, IPAKTUYECKUE  [WILTIOCTPATHUBHBIH, c 3D-pyukoi, caliTel  |KIacc, paboTta. Ompoc
BaHATHS e TENBHBIM, HTepHETA. mporpamMma
pETIPOTYKTHBHBIH TinkerCAD,
MHTEPAaKTUBHAS
Inocka, 3D pyuka

JIuTeparypa M 3JIeKTPOHHBIE PeCypPChI

1. Dnextponnsiii pecypc TinkerCAD —seb-nipunoskerue st 3D-npoexktupoBanust u 3D-
nedatu. @opma nocryna: https://www.tinkercad.com

2. DueKTpOHHBIH pecypc (HadambHOe nmpoektupoBanue B TiNkerCAD
https://3dtoday.ru/blogs/daymon/tinkercad-for-dummies-part-1/

3. DnexTtpoHHBIH pecypce «HxenepHas rpadukay. ®opma nocryma:
http://www.informika.ru.
4. Slkumanckas U. C. Pa3BuTHe npocTpaHCTBEHHOT'O MBILUICHUS IKOJIBHUKOB. -
M.:Ilegaroruka, 1980 — 239 c.
5. Jmutpuii ['opskos “TinkerCAD mis naunnaronmx’ (2015 roxm) (moapobHoe pyKOBOACTBO

1o Havaixy pabotsl) - 125 c.

6. Casaxara Jleca. 'apmonus nera. CripaBounuk. COOpHUK YIIPKHEHHUH 110 CO3/IaHUIO

1BETOBBIX KoMOMHaImit. — M.: Actpens: ACT, 2003. — 184 c.;



https://www.tinkercad.com/
https://3dtoday.ru/blogs/daymon/tinkercad-for-dummies-part-1/
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