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[NOACHUTEJIBHAA 3AIINCKA

JlononmHuTenbHAs OOIIEpa3BUBAMOIIAS TPOrpaMMa TEXHUYCCKOW HAIPaBICHHOCTH
«IIyremectBue B 3D» pa3paborana Ha OCHOBE:

— ®enepanbHbM 3aK0HOM OT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit
denepaununy;

— Ilpuxaza MunucrepctBa npocsemenust PO or 22.03.2021 Ne 115 «O6 yTBepkaeHUH
[lopsinka opraHu3anMy M OCYILIECTBICHHUS 00pa30BaTEIbHON JAEATEIBHOCTH 1O OCHOBHBIM
o011e00pa3oBaTebHBIM MIpOrpaMMaM — 00pa3oBaTeNbHBIM MPOrpaMMaM HayalbHOTO OOIIETO,
OCHOBHOTO OOIIIETO ¥ CPEIHETO OOIIETO 00pa30BAHUS;

— IIpuxazom Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBepKIeHUN U BBEACHUU
B JieiicTBUE (eiepaIbHOro rocyapCTBEHHOTO 00pa30BaTebHOIO CTaHIapTa OCHOBHOI'O OOIIETO
o0Opa3zoBaHus» (C UBMEHEHUSIMU U JOTIOJTHEHUSIMU );

— IlIpuxaza Muno6pnayku Poccun ot 31.05.2021 Ne 287 «O06 yTBepKI€HUU U BBEJICHUH B
neiicTBue (heaepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO OOLIETO
o0pa3oBaHU;

— lloctaHoBneHus ['maBHOro rocynapcTBEHHOro caHuTapHoro Bpada P® ot 28.09.2020
Ne28 «OO6  yrBepknmenuu  canutapubix mnpaBwin  CII 2.4.3648-20  «CanurtapHo-
SMHUJIEMHUOJIOTMYECKHE TPeOOBAaHUS K OpPraHM3alUsAM BOCHHMTAHUS M OOYYEHHUs, OTAbIXa H
03JIOPOBJIEHUSA JIETEN U MOJIOJCKI»Y,

- Ilpukaza MunucrepctBa IlpocBemenuss Poccum ot 9.11.2018 roma Nel96 «O6
yrBepxaeHuu Ilopsaka opraHuzanvu U OCYUIECTBIIEHUS OOpa3oBaTENbHOM AESTENBHOCTU IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTEIbHBIM IPOrpaMMam».

JononuurensHast oOuieoOpa3oBareibHast oOlIepa3BUBAlOLIas IMporpaMMa

«[lyremectBue B 3D» (manee — [Iporpamma) mo3BojsieT OCBOUTH MPOCTEHIINE METObI
3D-monmenupoBaHusi CpeACTBaMHU peaakropa TpexmepHoi rpaduku Tinkercad, pa3BuBaeT
KOHCTPYKTOPCKHE CIIOCOOHOCTH U TEXHMYECKOE MbIIUICHHE, (DOPMHUpPYET MOTHUBALUIO K
3aHATHUSIM TEXHUUYECKUM TBOPUECTBOM M UHTEPEC K TEXHHKE.

«HpopMalMOHHBIN B3PBIBY» W CTPEeMHTENbHBIE HW3MEHEHHS B OOIIECTBE, HOBBIN
TEXHOJIOTMYECKUH YpPOBEHb MHUPOBOM U OTEUECTBEHHOW HKOHOMUKM U MEPMaHEHTHOE
oOHOBJIEHHE TeXHOC(hEphl MPEIBIBISIIOT BCe Oojiee BHICOKHE TPEOOBaHUS K HHXKEHEPHOMY
00pa3oBaHuIO U K MPOoeCcCur HHKEHEPA.

OpHolt U3 caMbIX XapaKTEPHBIX YEPT COBPEMEHHOrO INepHoja SBISETCS BeIyllas poJib
IIPOEKTUPOBAHMSI ~ BCEX  CTOPOH  4YEJIIOBEYECKOM  AESITENBHOCTM  —  COLMAJIbHOMH,
OpraHHU3aIMOHHOM, TEXHHUECKOH, 00pa30BaTeIbHON, PEKPEealluOHHON U T.11.

LlenTpasibHOM (GUTYPO B MPOEKTHOM IEATEIBHOCTH SIBISACTCS WH)KCHED, TJIaBHOM
3aayeil KOTOpOro SIBISIETCS CO3JAaHUE HOBBIX CHCTEM, YCTPOMCTB, OpraHU3allMOHHBIX
peleHn Ha OCHOBE HOBEMIIMX TEXHOJIOTHH.

Baxueiimee 3HayeHne B paboTe MHXECHEPA-KOHCTPYKTOpAa WM  HHXKEHepa-
MPOEKTUPOBIIMKA  HUMEET  CIIOCOOHOCTh K  MPOCTPAHCTBEHHOMY  BOOOPAKEHMIO.
[IpocTpancTBeHHOE BOOOpaXeHHE — MBICICHHBIA MPOIECC CO3/AaHUS O0pa30B TEXHUYECKUX
U3JIeTNH, TEXHOJOTMYECKUX TIPOILIECCOB MyTeM KOMOMHHUPOBAHUS HMEIOLIUXCS y ueloBeKa
npenctasneHuid. [IpocTpaHcTBeHHOE BOOOpa)KEHHE TO3BOJIIET MPEACTABUTH PE3yJbTaT TpyAa
no ero Havana. OHO coO37a€T MOJENb NPOMEXYTOYHOTO M KOHEYHOTO IPOJYKTOB
NESITENBHOCTH, YTO 00€CIeYrBaeT MJIAHOMEPHOCTh U PE3YIbTaTUBHOCTD.

AkTtyajasHocTh Ilporpammbl  00ycioBiIeHa TeM, 4YTO HAa CETOAHSAIIHUK JCHBb
KOMIIBIOTEPbl U KOMIIBIOTEPHBIE TEXHOJOIMM IPOYHO BOILIM B JKU3Hb COBPEMEHHOTO



yenoBeka. 3D-MoJenupoBaHUE CTAJO HEOTHEMJIEMOW 4YacThIO HAIlIeW >KU3HU, TPEXMEpHas
rpajguka TIOBCEMECTHO HCIIOJIB3YeTCS B PA3IMYHBIX OTpacisXx H chepax IesTeITbHOCTH
qelloBeka (Am3aitH, KuHeMmarorpad, apXWTEeKTypa, CTPOUTEIbCTBO W T.a.). CeromHs mis
MPOU3BOJICTBA  JIFOOOTO W3AENUsT WHXKEHEPHl W TEXHOJOTH BCET0 MHpAa H3HAYAIBHO
paspabatbiBaroT 3D- Momens u3enMs, 3aTeM medaTaroT oOpaser; Ha 3D-mpuHTEpe, a YK
MOCJIC 3aIyCKAIOT €ro B MACCOBOE MTPOU3BOJICTBO.

B mpomnecce peanuzanuu [IporpaMMbl TPOUCXOAUT OPUEHTAIMS 00YJIAIONTUXCSI HA BEIOOP
npodeccuii, BOCTPeOOBAHHBIX COBPEMECHHBIM OOIIECTBOM, CBSI3AHHBIX C KOMITBIOTEPHBIM
MOJCINPOBAHUCM.

HoBu3na IIporpammspl 3akitoyaeTcss B OCBOCHHM OOYYalOMIMMHU IPOrPAMMHOIO
oOecriedeHHus Ui TPEXMEPHOTO MOJICIIUPOBAHUS TEXHUYECKUX OOBEKTOB B IMPOrpaMMe
Tinkercad.

Ilenaroruveckas mesecoodpasnocts IlporpamMmsbl 3akiaouaeTcs B TOM, UTO 3aHSITHE
MPOrpaMMHUPOBAHUEM, HaET HEOOBIYANHO CWIIBHBIM TONYOK JUIsI Pa3BUTHS HHTEIUICKTA
oOyuaromuxcsi, GOpMUPYET MX MPOCTPAHCTBEHHOE BOOOpa)KeHHE, JOTUYECKOE MBIILICHUE,
BbIpa0aThIBAET MPUBBIUKY K aKKYPAaTHOM U cUcTeMaTH4ecKoi padoTe.

OtanuyurenbHasi ocodeHHOCTH IIporpaMMbl COCTOMT B TOM, 4YTO OHAa SIBJISAETCS
MOIITHBIM 00Pa30BaTEIbHBIM WHCTPYMEHTOM, MO3BOJISIIOIMM HAYYUTh IIKOJIBHUKOB CO3/1aBaTh
HOBOE, BOIUIONIATh CBOM KOHCTPYKTOPCKHME U Ju3aifHepcKue HJeH. BakHbIM acreKkToM
[IporpammMsbl sBIsieTCSI MCHOJIB30BaHUE B Ipolecce 00yyeHHs OeclIaTHOrO MPOrpaMMHOIO
oOecrnieuenus ais pabotsl ¢ 3D- rpadukoii Tinkercad. Ilocne peructpanuu yueTHOM 3amnucu B
Tinkercad, nmonp3oBarenp mosyyaeT AOCTYIl K CChUIKaM Ha KoJulekuuio ypokoB Tinkercad
101 Ha3BaHUEM OG6yuenne/Learn u

pexomenaauusiMm IlpenonaBanue/Teach, mo3BossAOIIMM  03HAKOMHUTCA  C
BO3MOKHOCTSAMHU HcIoib3oBanus Tinkercad B mkosax.

Hannas Ilporpamma pa3pabotana Ha ocHoBe mnporpammsel «llyremectBue B 3D»
(pa3paborunk PoxkoB Anmpeit JImutpueBud, npenogaBarens uHpopmatuku U UKT 'KOY
HIkona «TexHonoruu oOyuenus», r. Mocksa, 2018r.).

Peanuzanus IIporpaMMel, OCHOBaHa Ha MPAKTHYECKOW EATEIILHOCTH, CIOCOOCTBYIONIEH
Pa3BUTHIO TBOPYECTBA M JOCTHIKEHHIO BBICOKMX PE3YJIbTATOB B OOJIACTH MH(POPMALHUOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

Heas IIporpaMMbl — O03HAKOMHTH OOYYAIONUXCS C BO3MOXHOCTSMH PEIaKTOpa
TpexmepHoi rpaduku Tinkercad.

Peanmsanus nocTaBieHHON LEIU IPELyCMAaTPUBACT PELICHUE Psia 3a1a4.
3agauu IIporpammel

Obyuarowue:

° dbopmMupoBath MpeACTaBICHUS 00 ocHoBax 3D-monenupoBaHus, €TO
Ha3HAYEHUH, IEPCTIIEKTUBAX Pa3BUTHUS;

] o0y4yath 3¢ dEeKTUBHON paboTe B pemakTope  TPEeXMEPHOM
rpaduku

Tinkercad;

° (bopMHpOBATH MPENICTABICHUSI 00 OCHOBHBIX MHCTPYMEHTAX M ONEPALIUSX IS



paboTsl B on-line-cpenax 3D-monenupoBanus;
° o0ydyaTb  OCHOBHBIM  IPHUHIMIIAM CO3JaHMUS  TPEXMEPHBIX
Mo/JIeNIeil,00bEKTOB, AeTanel 1 COOPOUHBIX KOHCTPYKIIUI.
Pazsusarowue:

® pa3BUBAaTb HHKCHCPHOC MBIIIJICHUEC, HABBIKH
KOHCpr’PIpOBaHI/I}I,B(I)(bCKTI/IBHOFO HCIIOJIb30BAHUA KOMIIBIOTCPHBIX CUCTCM;,

L4 Pa3BUBATH MBICJIUTCIBHBIC, TBOPUCCKHUC, KOMMYHUKATHBHEBIC CIIOCOOHOCTH
o0ydJaronmxcs;

° pa3BUBaThH MIPOCTPAHCTBEHHOE MBIIICHUE 32 cyer  pabOTHI

L4 Pa3BUBATb UHTCIIJICKTYAJIbHBIC U ITPAKTUYCCKUC YMCHUA, CAMOCTOATCIIBHO

MIPUOOPETATh U IPUMEHATH HAa IPAKTUKE MOTYyYEHHbIE 3HAHUS;

Bocnumamenvnuie:
° COJIECTBOBATh BOCIIUTAHUIO MHPOPMAIIMOHHON KYJIbTYPBI;
. ¢dbopMupoBaTh MOTPEOHOCTh B TBOPUYECKOH NEATEIBHOCTH, CTPEMIIEHHE K

CaAMOBBIPAXXCHUIO YCPE3 TEXHUYCCKOC TBOPUCCTBO,

o COHCﬁCTBOBaTb BOCIIMTAaHHUIO HHTCpPECa HpO(beCCI/IHM, CBA3aHHBIM ¢ 3D-
MOACIIMPOBAHUCM;

° BOCIIMTHIBATh YCTOMUUBBIN MHTEpPEC K TPEXMEPHOMY MOJECIMPOBAHHUIO U
KOHCTPYMPOBAHHUIO.

Kareropus o0yuarwumuxcs

O6yuyenne mno Ilporpamme BemeTcss B Pa3HOBO3PACTHBIX TPYIIAX, KOTOPbIE
KOMIUIEKTYIOTCSI U3 oOydarontuxcsi 14-18 jeT, MMeEronmx HadajdbHbIE YMEHHUS U HaBBIKH
paboThl B O(UCHBIX MPUIOKEHHUAX, B TEKCTOBBIX penakropax, B Skype u Google, 3HaKOMBI ¢
OCHOBHBIMH 3JIEMEHTaMM UX UHTepdeiica.

Pexomenryemoe Kom4ecTBO 00ydJaronmxcs B rpymie — 1015 yenoBek.
Cpoku peanu3zanuu

[Tporpamma paccuntana Ha ojauH roj oOydenus. OOmiee KoauuecTBo 68
9acoB.

DopMbI U PEKUM 3aHATHH
[Iporpamma peanusyetcst 2 pasa B Heaento no 1 uacy. Ilporpamma Bkirodaer B ceOs
TEOPETUYECKHUE U NTPAKTUUECKUE 3aHITHSL.

Peanuzanus IIporpaMmMel BO3MOXKHA Yepe3 OYHOE MIIM Yepe3 IUCTAHIIMOHHOCOOyueHHe ¢
UCTIOJIb30BAHNEM BUIE0 3aHSATHH.

Inanupyemsie pe3ybTaTbl ocBoeHus IIporpammbl

o utoram ocBoenus [Iporpammel, oOyyatomuecs: OynyT Hamb:

o TEXHUKY O€30MacCHOCTH M TPeOOBaHUS, MPEIBSIBIIEMbIE K OpraHU3aIuu
pabouero mMecTa;

o TCPMHUHOJIOTHUIO 3D—MO,Z[CJ'II/IpOBaHI/I$[;

o OCHOBHBIC 3JICMCHTBI, HHCTPYMCHTBI U OIICpalluu IJIA pa6OTBI B on—line—cpez[ax

CIPOCT



3D-monenupoBaHus;

3D-penakrtop Tinkercad, HazHaueHue, 0COOEHHOCTH, JIOCTOUHCTBA
CUCTEMY KOOPAMHAT, FTeOMeTprudecKue (PUrypbl, BUAbI IPOCKIUH;

CrocoObl MOCTPOEHUSI 00BEMHBIX (PUTYpP U3 IIIOCKUX PA3BEPTOK.

TexHosoruto 3D-nmpoenrpoBanus;
CTPYKTYpY Pyl U KOMIOHEHTOB 3D-MoaenupoBaHus;

TEXHOJIOTHI0 MAcIITaOMpPOBaHUS OOBEKTOB.

ITo utoram ocBoenus IIporpamMmel, o0ydaromuecst OyayT puenb:

co3zaBaTh BUpTyanbHble 3D-00bekThl B mporpamme Tinkercad,

3(1)(1)6KTI/IBHO HCIIOJIB30BATh HHCTPYMCHTDI
IMPOIrpaMMBILITI0JIL30BATLCA I'OPAYNMHA KIIaBUIIIAMM

noAOupaTh TEKCTYPY U IBET MAaTEPHAJIOB,;

BBITIOJTHATH U3MEPUTEIIbHBIC ONepalny;

BBITIOJTHATH Pa3METOYHbIE M PACKPOHHBIE Pa0OTHI 110 TOTOBBIM LIA0JIOHAM;
YUTATh U BBIIOJIHATH SCKU3bI, YEPTEKH, CXEMBI;

HCIOJIb30BaTh KOHCTPYKTHUBHYIO U TCXHOJOTHUCCKYIO JOKYMCHTAIUIO,
OCYILIECTBIISATH KOHTPOJIb Pa3MEPOB U (hOPMBI I€TAIN WU U3JIEITHS;
OTpEEIIATh KAUeCTBO OTAENIKH (00pabOTKN) U3AEus;

MMPUMCHATH MMOJTYYCHHBIC 3HAHUA WU YMCHUSA AJIA IMMOCTPOCHUA

MOJEIICH 10 COOCTBEHHBIM ACKH3aM.

HHECI0C



COAEPXXAHUE ITPOI'PAMMBbI

VY4eOHblii (TEeMaTUYECKUI) M1aH

Ne Ha3sBanus pasaesa/Tembl KonnyecrBo yacos DopmbI
Bcero | Teopus | IIpakr aTTecTaluu
HKAa KOHTPOJIA
1. Beenenne. OcHOBHBIE 12 4 8
MOHSITHS KOMIIbIOTEPHOI
rpagpuku
1.1. | Uctopust pa3BuTusi U 001acTH 2 1 1 [Tepuunas
pPUMEHEHHUS KOMIIBIOTEPHOMI JMarHOCTHKA.
rpaduku. Mertoabl Tect
npecTaBieHus rpaduaeckon
uHpOpMaLUn
1.2. | TpexmepHoe IIPOCTPAHCTBO 2 1 1
IIPOEKTa-CLIEHBI
1.3. | 3D-penaktop Tinkercad. 4 1 3
DneMeHTHI uHTepgeiica.
HNHCTpyMEHTHI pUCOBaHUS
1.4. | Kamepsl. HaBuramuss B clieHe. 4 1 3 Texymun
OpToroHanbHbIe MIPOEKLINN KOHTPOJIb.
(BuIBI) [IpakTuueckoe
3a/laHue
2. HNHCcTpyMeHTHI H ONUHMH 10 2 7
MoaupuKanumn
2.1. | @urypsl. Penaktop duryp. 2 0,5 1,5
2.2. | [lanens ¢uryp. HNHCTpYMEHTHI 2 0,5 1,5
JUISL CO3/1aHUS U3aiiHa
2.3. | Ilepemerienue ¢buryp Ha 2 1 1
paboueli TI0CKOCTH
2.4. | KonupoBanue, TpynmnmupoBKa | 4 1 3 [TpomexxyToUHbBIM
COXpaHEHHE  MHOTOLIBETHOCTH KOHTPOJIb.
buryp [IpakTnueckoe
3a/laHue
3. KoncTpykuunonHbie 16 6 10
HHCTPYMEHTBI
3.1. | Uactpyment Pabouas 3 1 2
miockocTs/ Workplane
3.2. | Uuctpyment JIunetika/Ruler 2 1 1
3.3. | IHCTpyMEHT BbIpaBHUBAHUS — 2 1 1
BripoBusats/Align
3.4. | UactpymMeHT BpallleCHUsT  — 2 1 1
Ortpaszuts/Flip
3.5. | Pexxumsr: [Ipoekt/Design, 2 1 1




bnoxu/Blocks u
Kupnnun/Bricks
3.6. | CoxpaHeHue, SKCIOPT U MIPPUHT 5 1 4 Texymmit
KOHTPOJIb.
[IpakTuuecko
e
3a/1laHue
4. TBopUYecKue NPoeKThI 24 3 21
4.1. | Ilpaktuueckas pabora «PUrypsl 8 1 7 Texymun
crepeomeTpuu. Tena BpaleHus» KOHTPOJIb.
[Ipaxtrueckoe
3a/laHue
4.2. | IIpaktuyeckas padora «Moaenu 8 1 7 Texymui
3/TaHUN» KOHTPOJIb.
[IpakTuecko
e
3a/laHue
4.3. | Ilpaktrueckas padora «Ilanma 8 1 7 Texymuit
Ha OaMOyKe» KOHTPOJIb.
[IpaxTnueckoe
3a/1aHue
5. Hroru odyuenus 6 1 5
5.1. | IlogroroBKka CaMOCTOSATEILHOIO 4 - 4 Htorosrrit
MPOEKTA B 3D-penaktope KOHTPOJIb.
Tinkercad. 3aueTHas pabota
5.2. | IlogBeneHue UTOroB 0Oy4eHUS 2 1 1
UTOro 68 16 51

Conepxanue y4e0HOTro (TEMaTHYECKOr0) MJIaHa

Pa3nen 1. BBenenne. OcHOBHbIE MOHSITUSI KOMIIBIOTEPHOI rpauKu

Tema 1.1. Hcmopua pazeumusn u o0aacmu npumMeHeHUs KOMRbIOMEPHOU Zpaguku.
Memoowt npedcmasnenus zpaghpuyueckon ungopmayuu.

Teopusa. Onpenenenue koMminbloTepHoii rpaduxu. E€ 3anaun. Mctopusipazsutusa u 061actu
MPUMEHEHHUsST KOMIbIOTepHOM rpaduku. DyHKIMU rpaduyeckoil cHCTEMbl KOMIIBIOTEpA.
HucTpyKTax nmo TexHuke 0e30macHOCTH Ipu paboTe Ha KoMmIbioTepe. MeTobl MpeacTaBIeHus
rpapuueckoit napopmanuu. Popmatsl rpaduueckux (aiinos. LiBeToBsie Monenu. JleneHue mo
cnoco0y ¢opmupoBanuss u3zoOpakeHuii. PactpoBas rpaduka. [nmybuna Oydepa kaapa.
Pazpemenne wuzobOpakenusi. Bekropnas rpaduxa. BektopHoe wuzobpaxenue. dpakrambHas
rpaduka. @pakran. @opmatel ¢ainos rpaduku. Bektopusie: cdr, pct, ai, wmf. Pactpossie:
jpeg, ipg, gif, png, bmp, tiff. [[BeroBrie Mmogenmu: RGB, CMYK, HSB.

Ipakmuka. [lepBruunas JTMarHoCTHKA. TectupoBanue. Brinmonnenne



MPAKTHUYECKHX 3aJaHHii, HAPaBICHHBIX HA 3aKPEIJICHUE TEMBI.
Tema 1.2. Tpexmepnoe npocmpancmeo npoeKma-cyeHsl

Teopusa. TpexmepHas rpaduka. 3D-penakTop, TpeXMEpHOE ITPOCTPAHCTBO U 3D-00BEKTHI.
CnenmanpHple WHCTpYMEHTHl 3D-pemakropa, 3acTaBisiionme OOBEKTHI CaMOCTOSATEIBLHO
neuratbesa. Anumanusa. OkHo 3D-pemakTopa — OKHO B BUPTYaJIbHBIM MHp, Balla CheMOYHAas
wiomaaka. TpexMepHsbiil poeKT — ciieHa. O0s3aTenbHbIe U MOCIeA0BaTEIbHBIE ATAIBI MpoIlecca
CO3JaHUS TPEXMEPHOTO MPOEKTA.

Ilpakmuxka. BeinonHeHre TPaKTUUECKUX 3aJIJaHUI, HAllPaBJICHHBIX HAa 3aKPEIJICHUE TEMBI.

Tema 1.3. 3D-peoakmop Tinkercad. Dnemenmovt unmepdgpeiica.
Hucmpymenmot pucosanus

Teopusa. Tinkercad — oquH U3 caMbIX yIOOHBIX OHJIAMH CEpBUCOB 10 3D- MomenTupoBaHuIO
st HaunHamux. OkHO monb3oBarens. ['anepes/Gallery — BO3MOXXHOCTh YBHJIETh M CKayaTh
pabotel apyrux nomnb3oBateneil. brnor/Blog. OOyuenue/LLearn — 0a3a 3HaHWI W KOJUIEKITUS
ypokoB Tinkercad. IlpenonaBanue/Teach — 3HaKOMCTBO C BO3MOHOCTSIMH HCIIOJIb30BAHHUS
Tinkercad B mkonax. OcHoBHbIe QyHKIIMU U MeHIO Tinkercad. HaBuranus. CriocoOsl co3maHust
mu3aiiHoB B Tinkercad. Co3ganue mnpoexkrta ¢ Hynas. KomupoBanue Au3allHOB Apyrux
noas3oBarenei Tinkercad. Co3znanue 3D-Mozeneit U3 CKeTUEH.

Ilpakmuka. Peructpanus ydetHod 3anucu B Tinkercad. BelnosHeHHE NpakTHYECKHX
3a/laHul, HaIllPaBJICHHBIX HA 3aKPEIUICHHUE TEMBI.

Tema 1.4. Kamepol. Hasuzayusa é cyene. Opmozonanvtsle npoekuyuu (6uovl)

Teopusa. Pabouas tuiockocts/Workplane. Hapuramus. CoueTanwsi KIaBUII IS
MepeMeIeHnsT  KaMmepbl:  BpallleHWe, TOPU3OHTaJbHAs  NPOKPYTKAa,  3YMMHPOBAHUE.
OpToroHanbHbII B MOJIETH — OTKIIOUEHHUE NCKAKEHUS TIEPCIICKTHUBBI.

Ilpakmuxka. BoinomHeHNe MPaKTUUECKUX 3aJaHU, HAPABICHHBIX HA 3aKPEIJICHUE TEMBbI.
CamocrosatenpHas pabora mo Teme <«3D-pemakrop Tinkercad. Dnementsl wuHTEpdeiica.
HNHCTpyMEHTBI pUCOBAHUS.

Pa3nen 2. UHCTpyMeHTHI M ONIMU MOAUpUKATMHT

Tema 2.1. @uzypot. Peoakmop ¢huzyp

Teopua. OObemuble ¢urypsl. OtpunarensHbie npoctpanctBa — Otsepctusi/Holes.
Penakrop duryp. @ynkuus moaudukanuu uryp. Msmenenne napametpoB ¢uryp. Mamenenue
nserta — Teno/Solid. M3menenue oxpyrimoctu yrimoB — Paaumyc/Radius. M3menenue 1ara
nenenusi ctopod — lllaru/Steps. 3menenne nnunel — [nuna/Length. VM3menenue muvpuHbsl —
Mupuna/Width. M3menenue BweicoTl — Boicota/Height. ®ynknus 3amutel  Guryp ot
JNEUCTBUN



penakropa — 3anpetuth penaktupoBanue/Lock editing. Cnenats ¢purypy HeBuaumoit — CKpbITh
BbiOpanHOe/Hide selected.

IlIpakmuka. BbINIOJIHEHHE NTPAKTUYECKUX 3aJaHUM, HAIIPABJICHHBIX HAa 3aKPEIUICHUE TEMBI.

Tema 2.2. Ilanens puzyp. Hucmpymenmaol 01 co30anus Ou3aina

Teopusa. 5 rpynn ¢uryp packpsiBaromierocsi merto. ['pynima TINKERCAD — coaepxur
MHO>KECTBO 3aroTOBOK JUJISl CO3/aHUs CIOXHBIX 3D-nu3aitHoB. WHCTpyMEHTHI Ui co3qaHUs
muzaitna. 'pynma SHAPE GENERATORS — conepxur eme Oosnblie ¢uryp, HEKOTOpble U3
KOTOpbIX co3nanbl noib3oBareiasiMu Tinkercad. I'pynnma CIRCUITS — conepXuT 31eMeHThl A7
co3nanusdekTpoHHbIX cxeM. ['pynna PRINTABLE KITS — coaepXut nanku ¢ netaisiMu JJis
3D-meuati u cOopku pasHbix 00BekToB. B rpymme YOU comepxkarcs: W30Gpanubie
¢urypsl/Favorites, Komnekiuun neraneii/Prat Collection, Bknaaka I'enepatopsr popm/Your
shape generator. li3menenue mara neneaust cropoH uryp — Illaru/Steps. Otsepctusi/Holes —
(GyHKIMS, TO3BOJISIONIAs 00paTUTh (GUTYPY B OTPHUIIATEILHOE MPOCTPAHCTBO M OTHUMATh YacTH
1o ¢hopMe 3TOTrO MPOCTPAHCTBA OT APYTUX (DUTYP.

Ilpakmuxka. BeinionHeHre TPAKTUUECKUX 3aJJaHUI, HAalIpaBJICHHBIX Ha 3aKPEIJICHUE TEMBI.

Tema 2.3. Ilepemewyenue ¢huzyp na paboueit niockocmu

Teopua. Bwibop wu ynanenme ¢uryp. Ilepememenune ¢uryp. Bpamenue duryp.
MacmrabupoBanue Guryp.

Ilpakmuxka. BeilionHeHNEe TPAKTUUECKUX 3aJJaHUI, HAallpaBJICHHbBIX HA 3aKPEIJICHUE TEMBI.

Tema 2.4. Konupoeanue, cpynnuposéKka u coxpanenue MHO20U8emHocmu puzyp

Teopusa. Heckonbko crnoco0oB KonmupoBaHus ¢uryp. ['pynnupoBka HECKOIbKUX (QUTYp B
onuH o00bekT. ['pynnupoBats/Group u PasrpynnupoBats/Ungroup. Ilamutpa 1nsetoB —
Teno/Solid. Pexxum Pazunonsernsiit/Multicolor wm [po3paunsrii/Transperent.

Ilpakmuka. BplllOTHEHUE IPAKTUYECKUX 3aJaHUM, HAIIPABICHHBIX HA 3aKPEIUICHUE TEMBI.
KonTponbhas pabota o Temam pasaena « IHCTpyMeHTHI 1 0NN MOAU(PUKALIAN.

Pa3nen 3. KoHCTpyKIIHOHHBbIE HHCTPYMEHTBI

Tema 3.1. Hucmpymenm Pabdouasn naockocmv/Workplane

Teopusa. Co3nanue HOBBIX pabOYMX IIIOCKOCTEH Ha MOBEPXHOCTAX (PHUTYp CIIOMOIIBIO
uHcTpymeHnTta Pabouas miockocts/Workplane.

Ilpakmuxka. Beinmonuenue MPAKTUYECKUX 3aJJaHuN, HAIPaBJICHHBIX Ha
3aKpEeTIEHUE TEMBI.

Tema 3.2. Hnempymenm Jluneiika/Ruler

Teopua. Unctpyment Jluneiika/Ruler cocTouT w3 AByX MEpHEHIUKYISPHBIX JIY4eH CO
mKkanoi nenenus. [lo3BoisieT TOYHO pacmonaratb (UIypsl OTHOCHUTENBHO JpYyr Apyra,
MOKa3bIBaTh BHICOTY, IIMPUHY U JUTMHY (PUTYp B YHCTIaX.

Ilpakmuxka. BeilonHeHNEe TPAKTHUECKUX 3aJJaHUI, HAlIPaBJICHHBIX HA 3aKPEIJICHHE TEMBI.

Tema 3.3. Hucmpymenm evipasnueanus — Boiposnamu/Align

Teopua. Wuctpyment BreipoBaaTe/Align cimyxutr ans  BbIpaBHUBaHUS — QUTYP
OTHOCHUTEIIBHO APYT Apyra. OQHOBPEMEHHO MOKHO BbIpaBHHUBATh 2 U Oojee (uryp.

Ilpakmuka. BeinonHeHre TPAKTUUECKUX 3a/IJaHUi, HAlIPaBJICHHBIX HA 3aKPEIJICHUE TEMBI.

Tema 3.4. Uncmpymenm epauienusn — Ompazumas/Flip

Teopua. Nnctpyment Otpasuts/Flip ciy>xut ans toro, 4rodbl nepeBepHyTh GUIYpy IO
ocimMm X, Y, Z.

Ilpakmuxka. BeilionHeHre TPAKTUUECKUX 3aJIJaHUI, HAallpaBJICHHBIX Ha 3aKPEIJICHUE TEMBI.

Tema 3.5. Pesrcumot: Ilpoexm/Design, broku/Blocks u Kupnuuu/Bricks Teopusa. Tpu

pexxuMa npocMoTpa auzaiiHoB. Pexxum Ilpoext/Design — s



co3manusi cBoux am3aiiHOB. Pexxum broku/Blocks — ympomaer wmomenu. Tpu  ypoBHS
neranuzanuu pexkuma. Pexxum Kupnuuwn/Bricks — mpeobpasyer ¢urypbl B MHOTOYPOBHEBBIE
JIEr0-MOJIENH.

Ilpakmuka. BeinoHEHHE MPAKTUUECKUX 3aJJaHUM, HANIPABJICHHBIX HA 3aKPETJICHUE TEMBI.

Tema 3.6. Coxpanenue, IKCnOpm u WIPUH2

Teopusa. ABTOMAaTHYECKOE COXPAHEHHE BCEX M3MEHEHHM MOCEe KaXIOro ACUCTBUS U MPHU
BBIXOJIE M3 OKHAa MojenupoBaHusi. Pabora ¢ HOBeIM nu3aiiHoM — Mowu npoektel/My Designs u
N3menuts/Tinker this. Dxcnopra @aiinoB — Oxcnopt/Export. DxcnopTupoBaHuEe 4YacTu
mozaenu. Send to — moxenuthes padotoii. HoBoct cepBuca — HoBeie Bo3moxkHOCTH/What’s
New.

Ilpakmuka. BrinojiHeHNE MPAKTUYECKUX 3aaHUM, HATIPABJICHHBIX HA 3aKPEIUICHUE TEMBI.
CamocTrodrenpHass paboTa MO TeMaM paszzela
«KOHCTpYKIIMOHHBIE HHCTPYMEHTBI».

Pasnen 4. TBopueckue NpoeKThI

Tema 4.1. Ilpakmuueckasn paooma «@uzypvt cmepeomempuu. Tena spawienusy

Teopua. PazpaboTka anropuTMa JEHCTBUHM TIO0 peanm3anud mpoekTta «Durypsl
crepeomeTpuu. Tema BpameHus.

Ilpakmuka. CamocTosTebHAS paboTa MO peanu3auy npoekTa «OUTryphICTepeOMETPHUH.
Tena BpaleHus».

Tema 4.2. Ilpakmuueckan paboma «Mooenu 30anuiiy

Teopus. Pa3zpabotka ajnropuTrMma JIEVCTBUI o  peanu3auuu MPOEKTA
«Co3manue MoJesei 3aHuiiy.

Ilpakmuka. CamoctosiTenbHas paborta 1o peanusanuu npoekta «Co3maHuemoeneit
31aHUI.

Tema 4.3. Ilpakmuueckan paboma «llanoa na 6amoyke»

Teopusa. Pa3paboTka ajropuT™Ma AEUCTBHI 10 peann3ainuu npoekra «llanmana 6amOykey.

Ilpakmuka. CamocTtosiTenbHas paboTta mo peanusanuu npoekra «[langa mHabaMOyke».

Paznen S. Utorn o0yvenust

Tema 5.1. Hmozoeaa camocmoamenvhnas paboma

Ilpakmuka. 1logroroBka camocrosTenbHOro npoekra B 3D-penakrope Tinkercad.
Tema 5.2. Iloosedenue umozoe 00yuenus

Teopua. (OO030p TPOUAEHHOTO  MaTepHaa.

Ilpakmuka. AHanu3 pe3yabTaToB pabOTHI.

O®OPMbI KOHTPOJIA U OLHEHOYHBIE MATEPUAJIBI

PesynbraTuBHOCTE 00yYeHUS] 00ECIIeYMBACTCS TPUMEHEHHEM Pa3IIUYHBIX (OPM, METOIOB
Y TIPUEMOB, KOTOPBIE TECHO CBS3aHBI MEXAY COOOM U JOMONHSIOT APYr Apyra. bombias yacte
[Iporpammsbl - 3T0 mpakTHuyeckass pabota. ConepkaHue M 00beM MaTepuana, MOAJEKAIIEro
npoBepke, onpenensercs IIporpammoii. [Ipu mpoBepke yCBOEHUsI MaTepualia, BBISBISIETCA
YMCHHUC IMIPUMCHATH €T0 Ha IMPAKTUKE.

Tekymmii KOHTPOJb YPOBHS YCBOCHHSI MaTepuajia OCYIIECTBISETCS MO OKOHYaHHH
M3YUYEHHs KaKIOW TeMbI MOCPEJCTBOM BBIMOJHEHMS MPAKTUYECKUX 3aJaHui. [IpoMexyTouHbIi
KOHTPOJIb IPOXOJIUT B cepeiuHe Y4eOHOTO roia BPOpME BBITOIHEHUS IPAKTHUECKOTO 3aaHUsl.

HToroBslif KOHTPOJIb TPOXOJUT B KOHIIE y4eOHOro roga — B ¢opMe 3auera, Ha KOTOPOM
o0yyJaromuecs: IpeACTaBISIOT CBOM MPOEKTH U 00CYX)/1alT ux. Bece paboThl pazmemaroTcs Ha

caifte o0pa3oBaTeNIbHONM OpraHW3allMd B BHJE BBICTAaBKU paboT oOydarommmxcs. Ilo mrtoram
10



ocBoeHnus [Iporpammel y kaxaoro odyuatomierocst Gopmupyercs noptdoino ero padbor.
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Dopmol nPOGEIeHUA aMmMecnmaunuu:

® TECTHPOBAHUE;
® [pakTHyecKas paboTa;
® [IPOEKT;

® 3ayeTHas pabora.

OPI'AHM3ALITMOHHO-TITEJAT'OI'MYECKUE YCIIOBUA
PEAJIM3ALINN [TPOI'PAMMBI

Peanuzanus IlporpaMMbl cTpouTcs Ha NPHUHLUIE: «OT MIPOCTOrO K clOXKHOMY». Ha
MEPBBIX 3aHATUSAX MCIOJB3YIOTCS BCE BUIBI OOBACHUTENBHO- HIUTFOCTPATUBHBIX METOJIOB
(oOBsicHEHHE, JEMOHCTpALUS HATJIIHBIX TTocoOuii). Ha aTom stame oOydaroriuecs: BHIMOTHSIIOT
3a7aHusl TOYHO o oOpasny. B Teuenue nanpHeimero oO0y4eHMs, MOCTEHNEHHO YCIIOXKHSISA
TEXHUYECKUN MaTepua, MOJKIIOYAIOTCS METOBI MPOJYKTUBHOTO O0yUYeHHs, TaKHEe, KaK METO]
PpOOJIEMHOT0 M3JI0KEHUS, YaCTUYHO-TIOMCKOBBIN METOJ, METO/ MPOEKTOB. B Xoze peanuszamuu
[IporpaMMbl  OCyIIEeCTBIsIETCSl BapUaTUBHBIM MOAX0A K pabore. TBopueckd aKTHBHBIM
oOyyaromumMcsl TpejiaraloTcss JOIMOJHUTENbHbIE WM allbTepHATUBHbBIE 3aJaHus, i Oolee
CJIa0BIX MOPSAIOK BBHITOJIHEHUS pabOTHI pa3padaThIBaeTCs MO/ PyKOBOACTBOM I€Aarora.

KomOuHupoBaHHOEe 3aHATHE, COCTOSILEE W3 TEOPETUYECKOH M IMPAaKTUYECKOW YacTei,
ABIAETCA OCHOBHOM (opmoii o0ydenus. Ha mnpakTuueckyro 4YacTh 3aHATHA OTBOJUTCS
3HAYUTENIBHO OO0JIbIIee KOJMYECTBO BPEMEHH.

[Ipu npoBeneHNM 3aHATHI TPAJUIIMOHHO UCIIOIB3YIOTCS TPH (POPMBI pabOTHI:

® OJeMOHCMpayuoHHAsl, KOTJa oOydarouipecs CIyHIalT OOBSICHEHWS Iegarora W
HAOJIFO/IAI0T 3a JCMOHCTPAIIMOHHBIM JKPAaHOM WIIM JKpaHAMHU KOMIIBIOTEPOB Ha YUEHUYECCKUX
pabounx MecTax;

®  (¢poumanvuas, xorga oOyyarolIecss CHUHXPOHHO paboTaloT IMOJA YIpaBleHUEM
nejarora;

® camocmosmenvHas, Korna oO0ydJaronyecs: BHIONHAIOT WHANBHUIYaJIbHbIC 3a1aHUS B
TEYCHHUE OJTHOTO WIIN HECKOJIBKHUX 3aHSATHI.

Peanmuzanus [IporpaMmbl MOXKET CTPOUTHCS, KaK Ha OYHBIX, TaK M Ha JMCTAHIMOHHBIX
dhopmax o0ydeHus (BUIECOYPOKH).

[Tpu puctaHIMOHHON GopMe 0O0ydeHUs YIPABICHUE XOJOM ACSATEITbHOCTHOCYIIECTBIISICTCS
MTOCPEJICTBOM MEPEKPECTHBIX THIIEPCCHIIOK, B3aUMOJICHCTBUE — Yepe3 mporpammy Skype.

Kanennapusiii yaeOHbI# rpaduk pa3meniex B [Ipunosxenun.
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MarepunanbHO-TeXHU4YeCKHe yc10Bus peanun3anuu [Iporpammbl

[IpoayKTHBHOCTH paOOTHI BO MHOTOM 3aBHUCUT OT KayecTBa MaTEpUAIbHO- TEXHUYECKOTO
OCHAIIIEHUs Tpolecca, MHPPACTPYKTYpbl OpraHM3allud W MHBIX ycioBui. Ilpu peanuzamuu
IIporpamMMbl UCHOJB3YIOTCA METOAMUYECKUE MOCOOMS, NUIAKTUYECKHE MaTepHasbl, MaTepUaIbl
Ha 3JIEKTPOHHBIX HOCUTEISX.

JUis ycHemHoro mpoBeIeHUs] 3aHATUH W BBINOJAHEHUs lIporpaMMbl B MONTHOM 0OOBeMe
HEOOXOIUMBI:

UH AcCmpyKmypa opzanuzauuu.;

®  yueOHBI KaOWHET;
mexHuuecKue cpedcmea 00yyenusa:
® HoytOyku — 11 mT. (onepauunonHas cuctemaWindows: 7, Vista, 8, 10 (32-OutHas, 64-

OuTHas); poreccop ¢ TakToBoi yactotor 2200 MHz u 6onee; O3Y nemenee 2 I'b; Buacokapta
¢ BUCOIIaMAThLI0O 00bEMOM He MeHee 256 MO;

e JIO — Tinkercad (cxkaunBaeTcst OECIUIATHO);
®  MYJIbTUMEIUNHBINA npoekTop — 1 mT.;

®  YHTEPAKTUBHAs 10CKa — | mT.;
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11. Ypoku no Tinkercad onlain. 2. OcHoBHblE QyHKIMU: [DIEKTPOHHBINA pecypc] //caifT
YouTube. URL: https://www.youtube.com/watch?v=tiaBzBOTb- Y &feature=emb title .

12. Ypoku no Tinkercad onlain. 5. Mozxenuposanue crona: [DIeKTpOHHbIN pecypc] //caiit
YouTube. URL.: https://www.youtube.com/watch?v=_7ZX4md0STcQ .

13. Ypoku mo Tinkercad onlain. 7. I'pynnupoBka 06bekTOB. MOJEIMPOBAHKE YALIKHU:
[DneKTpOHHBIH pecypc] /[caiit YouTube. URL:
https://yandex.ru/video/preview/H1lmlId=2119173875772579425 &text=%D0%B2
%D0%B8%1D0%B4%D0%B5%D0%BE+%D1%83%D1%80%D0%BE%D0%BA
9%D0%B8+tinkercad+%D1%81%D0%BA%D0%B0%D1%87%D0%B0%D1%82
%D1%8C+%D0%B1%D0%B5%D1%81%D0%BF%D0%BB%D0%B0%D1%82
9%0D0%BD%D0%BE&path=wizard&parent-reqid=1586353583948588-
644257279565493955702636-prestable-app-host-sas-web-yp-
170&redircnt=1586358459.1

14. Ypoku mo 3D-momenupoBanuio. VYummcs paGotath ¢ Tekctom B Tinkercad:
[DneKTpOHHBII pecypc] //caitt YouTube. URL:
https://yandex.ru/video/preview/ilmId=9281786926584377651 &text=%D0%B2
%D0%B8%D0%B4%D0%BS5%D0%BE%20%D1%83%D1%80%D0%BE%D0%
BA%D0%B8%?20tinkercad%20%D1%81%D0%BA%D0%B0%D1%87%D0%B0
%D1%82%D1%8C%20%D0%B1%D0%B5%D1%81%D0%BEF%D0%BB%D0%
B0%D1%82%D0%BD%D0%BE&path=wizard&parent- reqid=1586353583948588-
644257279565493955702636-prestable-app-host-sas- web-yp-170&redircnt=1586358300.1 .
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[Ipunoxenue

Paznesn 2. Kommiekce opraHM3anMoOHHO-TIeJaroru4ecKux ycJaoBui

2.1. KanennapHubiii yueOHblil rpaguk

No Tema ypoka Conepxanue Marepuan Kon-Bo YY1
4acoB
= g
4 = =
() = )
3] o =]
M ﬁ o
=
Ponukwn, 2 1 1 PeryasiTuBHBI€: KOHTPOJIb, OIICHKA,
Yro Takoe KoMIbloTepHas | pororpaduu u LeJIeTIONaraHue.
rpaduxa? MyJIbTUMEIHUA. KoMMyHHUKATHBHBIE
Vcropus  passutus U | Ognacru IPUMEHEHHUS] [InanupoBanue y4e6HOro
obmacTn _ MPUMCHCHA | yomniproTepHOIt rpadukmu. COTpYJHHYECTBA C  yduTeleM H
1-2 | xommbloTepHOH  TpaduKy. Meto bt IpEICTABICHHS CBEPCTHUKAMH,
Metozet MPEACTABICHUA | rna huueckoii nndopmanmu II0CTAaHOBKA BOIIPOCOB
rpadueckoii nHpopmamn Io3HaBaTe/bHbIE: pabora c
uHpopmaruen
3HAKOMCTBO C TpexMmepHbIM | 3D-penaxTop 2 1 1 PeryasiTuBHbIe: IUIAHUPOBAHMUE,
MIPOCTPAHCTBOM npoekra- | Tinkercad. KOHTPOJIb, KOPPEKIIHSI.
34 TpexmepHOE NPOCTPAHCTBO | CIICHEI KoMMmyHuKaTuBHBIE:
MIPOEKTa-CIIEHBI MOCTaHOBKA BOIPOCOB
Ilo3naBartenbHbIE: JOTHYECKHUE
NEerCcTBHsI, paboTa ¢ MHPOPMAIIUCH.
3HakoMcTBO ¢ 3D- IIpesenranus, 4 1 3 PeryasiTuBHbIe: IIJIAaHUPOBAHMUE,
. penaktopom Tinkercad. 3D-penakrop KOHTPOJIb, KOPPEKIIMS.
3D-penakrop Tinkercad. . .
. DOneMeHTBl  WHTEpdeiica. Tinkercad. KommyHukaTuBHbIe:
5-8 DOneMeHThl  uHTepdeiica.
a HNHCTpyMEHTHI prCOBaHUS MIOCTaHOBKA BOIPOCOB
HCTPYMEHTBI PUCOBaHUS
cTpyme paco Ilo3HaBaTenbHBIE: JOTHYECKHUE
nencTBus, paboTta ¢ uHpOpMaLHeH.




9-12

Kamepsl.  HaBuramuss B
CLICHE. OproronanbHble
MPOCKINHU(BH/IBI)

Hactpoiika KaMepBl.
Haguramus B CLICHE.
3HAKOMCTBO C OPTOTOHAJIBHOM
MpoeKuein (BUIbl)

3D-penakrtop
Tinkercad.

PeryasituBHblie:
KOHTPOJIb
KoMMyHuKaTHUBHBIE:
IOCTaHOBKA BOIIPOCOB
Ilo3HaBaTeabHBIE:
yMmeHue paboTate ¢
CTPYKTYPHUPOBATH 3HAHUS

IIJITaHUPOBAHUC,

uHpopmanuei,

13-14

@urypsl. Penakrop duryp.

Pa36op u npumenenue duryp
B 3D-penaxrope Tinkercad.

3D-penaktop
Tinkercad

0,5

1,5

PeryasiTuBHble:
KOHTPOJIb
KoMMyHUKaTHBHbIE:
MOCTaHOBKA BOTIPOCOB
Ilo3naBaTesbHbIE:
pabora ¢ nHpOpMaIHE

IIJIaHUPOBAHUCE,

15-16

[Tanens Quryp.
HNuctpyMeHTsI
JUIsl CO3IjaHus Tn3aiiHa

3HAaKOMCTBO C
HHCTPYMEHTaMU
IS CO30aHud IU3aiiga

[IpezenTtanus,
3D-penakrop
Tinkercad

0,5

1,5

PeryasiTuBHblIe: IUTAHUPOBAHUE,
KOHTPOJIb, KOPPEKLIUS, OLIEHKA.
KoMMyHuKaTHUBHbBIE:

IIOCTaHOBKAa BOIIPOCOB
Ilo3HaBaTenbHBIE: JIOTHYECKHe
neicTBus, padboTa ¢ HHpOpMaIue

17-18

[lepemenienune buryp
Ha pabouell TIOCKOCTH

[lepemenienune
paboueli TI0CKOCTH

¢buryp Ha

3D-penaktop
Tinkercad

PeryasitTuBHbie:

CaMOCTOSITEJIBHO KOHTPOJIUPOBATH CBOE
BpeMst

ITo3HaBaTe/IbHBIC:
NEUCTBUS  MOCTAHOBKU H
npobiem:

(hopMynupoBaHue MpooIeMbI;
CaMOCTOSITENIbHOE CO3/JaHUE CIIOCO00B
pelieHuss MpoOieM TBOPYECKOTO U
MOMCKOBOTO XapaKkTepa
KoMMyHuKaTUBHbIE

[InanupoBanue yueOHOro
COTPYOHUYECTBA,  BBIpAXaTb  CBOHU
MBICJIM B COOTBETCTBUH C 3aJa4ei

pEeUICHUA




Hcnonb3oBanne 3D-penakrop PeryasituBHbIe:
KonupoBaHus, rpynnupoBku u | Tinkercad CaMOCTOSITEJIBHO KOHTPOJIMPOBATH CBOE
COXPAaHEHHsT MHOTI'OLIBETHOCTH BpEMs
buryp Ilo3naBarenbHbI€:
JEUCTBUSL IIOCTAHOBKM M PEIICHUS
npobuem:
Komnuposanue,
(hopmynupoBaHue TPOOIEMBI,
19-22 | rpynnupoBKa U COXpaHEHHE
CaMOCTOSITENIFHOE CO3JIaHHE CITOCOO0B
MHOT'OLIBETHOCTU  (PUryp
pemieHust nmpoOsieM  TBOPYECKOTO U
IIOMCKOBOI'O XapakTepa
KomMyHuKkaTuBHbBIE
[TnanupoBanue yueOHOTO
COTPYOHHUYECTBA,  BBIpPAXKaTb  CBOHU
MBICJIM B COOTBETCTBHH C 3aJa4eu
Ucnonp3oBanne uHCTpymMeHTa | MynpTUMenua, PeryasitTuBHble: TUTAHUPOBAHUE,
Pabouas 3D-penakrop KOHTPOJIb, KOPPEKLIUS, OLICHKA.
iockocts/ Workplane Tinkercad KomMmyHuKaTHBHbBIE:
Huctpyment Pabouast
23-25 yMeHHe paboTaTh B KOMaH/e
wiockocts/Workplane
Ilo3naBaTenbHbIE: JIOTUYECKHE
neictBus, pabota ¢ uHbOpMaLMEH,
¢dhopmupoBarne UKT — KOMITETEHTHOCTH
Hcnonb3oBanne MHCTpyMeHTa | MynbTMenua, PeryasiTuBHbIE:
Jluneiika/Ruler 3D-penakrop CaMOCTOSTENBHO KOHTPOJUPOBATH CBOE
Tinkercad BpeMs
ITo3HaBaTenbHBIE:
NEUCTBUSL TOCTAHOBKU M PELICHUS
npobiuem:
2607 WNuctpyment (hopMynrpoBaHue MpoOIEMBI;
JIuneiika/Ruler CaMOCTOSTEJIBHOE CO3/IaHUE CIIOCOO0B

pemieHus 1npoOJeM  TBOPYECKOIO U
MMOMCKOBOI'O Xapakrepa

KoMMyHHKaTHBHBIE
[TnanupoBanue yueOHOTo
COTPYIHMYECTBA,  BBIpaXKaTh  CBOU

MBICJIM B COOTBETCTBHHU C 3aﬂaqeﬁ




[IpumeHeHne HHCTpYMEHTA 3D-penakrop PeryasiTuBHble: TUTAHUPOBAHHUE,
BBIDABHUBAHUS — Tinkercad KOHTPOJIb, KOPPEKIIHSL, OLICHKA.
HNuctpymeHT BeipoBHsaTe/Align KommyHukaTuBHbIe:
28-29 BbIDAaBHUBAHUSA — yMeHue paboTaTb B KOMaH/Ie
BeipoBusTe/Align Ilo3naBaTebHbBIE: JIOTUYECKHE
neiictBus, pabora ¢ uHpOpMaLMeEH,
dhopmupoBanne KT — komneTeHTHOCTH
HNHcTpyMeHT BpaleHus — N3yuenne nHCTpyMeEHTA 3D-penakrop PeryasituBHbIE:
Otpasurs/Flip BpALLICHUS — Tinkercad CaMOCTOSITENILHO KOHTPOJUPOBATH CBOE
Otpasuts/Flip BpeMs
ITosHaBaTenbHBIE:
NEeHCTBUS  TOCTAaHOBKM U PELICHMS
npobuem:
3031 hopmynupoBaHue IPOOIEMBI,
CaMOCTOSITENIBHOE CO3JJaHUE CIIOCO00B
peueHuss MpobjeM  TBOPYECKOIO U
MOMCKOBOT'O XapakTepa
KoMMyHuKaTUBHbIE
[InanupoBanue yueOHOro
COTPYZHHUYECTBA,  BBIpaXXaTb  CBOU
MBICJI B COOTBETCTBHH C 3a/1a4€l
Pexxumer: [Ipoext/Design, | [IpumeHeHne pexumMoB: 3D-penakrop PeryasiTuBHbIe: IJIAHUPOBAHUE,
bnoxu/Blocks u [Tpoext/Design, Tinkercad KOHTPOJIb, KOPPEKIIUS, OLICHKA.
Kupnuun/Bricks bnoxu/Blocks u KoMMyHHKaTUBHBIE:
32-33 Kuprnun/Bricks yMeHue paboTaTh B KOMaH/Ie
Ilo3naBaTtenbHbIE: JIOTHYECKHUE

neiictBus, pabora ¢ uHpoOpManueH,
dbopmupoBanmne UKT — komneTeHTHOCTH




Coxpanenue, s3kcnopt  u | 3D-pemaxtop PeryasituBHbIe:
LIDPUHT Tinkercad CaMOCTOSITENIBHO KOHTPOJHUPOBATH CBOE
BpeMs
ITosnaBaTenbHbBIE:
JICUCTBUSI  TIOCTAHOBKM W  pEILICHUs
npobuem:
3433 CoxpaHeHue, OKCIOPT U (hopmynupoBaHue TPOOIEMBI,
UI3PUHT CaMOCTOSITEJIBHOE CO3JJaHUE CIIOCOO0B
pemieHus 1npoOJeM  TBOPYECKOTO U
IIOMCKOBOI'O XapakTepa
KomMyHuKkaTuBHbBIE
[TnanupoBanue yueOHOTO
COTPpYAHHMYECTBA,  BbIpaXaTb  CBOM
MBICJIM B COOTBETCTBHH C 3aJa4eu
Pa3zpaboTtka «®Duryp | 3D-penaxrop PeryasitTuBHble: TUTAHUPOBAHUE,
CTEPEOMETPHH. Tena | Tinkercad KOHTPOJIb, KOPPEKIIMS, OIICHKA.
[IpakTueckas paboTa | BpaleHUs» KoMMyHuKaTHBHBIE:
39-46 | «PUryppl  CTEPEOMETPHUH. yMeHHe paboTaTh B KOMaH/e
Tena BpammeHus» ITo3HaBaTenbHBIE: JIOTHUYECKHE
neictBus, pabota ¢ uHbOpMaLMEH,
¢dhopmupoBarne UKT — KOMITETEHTHOCTH
Cosznanue «Mogenu 3qanuit» | 3D-penakTop PeryasituBHbie:
Tinkercad CaMOCTOSITEIBHO KOHTPOJIUPOBATH CBOE
BpeMsl
ITo3HaBaTebHbIC:
NEUCTBUSL TOCTAHOBKU M PELICHUS
npobiuem:
47-54 [IpaxTrueckas paboTta (hopMynrpoBaHue MpoOIEMBI;

«Mogenu 3aaHU»

CaMOCTOSTEJIBHOE CO3/IaHUE CIIOCOO0B
pemieHus 1npoOJeM  TBOPYECKOIO U
MMOMCKOBOI'O Xapakrepa

KoMMyHHKaTHBHBIE
[TnanupoBanue yueOHOTo
COTPYIHMYECTBA,  BBIpaXKaTh  CBOU

MBICJIM B COOTBETCTBHHU C 3aﬂaqeﬁ




Coznanue npoekra «Ilanna wa | 3D-pengaxtop PeryasituBHble:
6aMOyKe» Tinkercad CaMOCTOSITEJIBHO KOHTPOJIMPOBATH CBOE
BpeMsl
55.62 IIpakTrueckas pabota ITosnaBaTenbHbBIE:
«ITanma Ha GaMOyKe» BBIJICJICHHE u dhopmynupoBaHue
MO3HAaBATEIbHOM 1IE/IH;
MOMCK M  BBIJEICHHE HEOOXOIUMOM
UHPOpPMALIUU
MonennpoBanue cBoero | 3D-penakrop PeryasituBHblIe: IJIaHUPOBAaHUE,
mpoekta B 3D-pemaktope | Tinkercad KOHTPOJIb, KOPPEKIIMS, OIICHKA.
n Tinkercad. KoMMyHuKaTHBHBIE:
OJIFOTOBKA
yMeHue paboTaTh B KOMaHIe
63-66 | CaMOCTOSITENILHOTO ITPOEKTa )
5 3D-peaxropeTinkercad. H0u3HaBaTe.111>H1)1e. JIOTHYECKHe
nercTBus, pabora C  HHPOpPMAIHEH,
(dhopmupoBanue KT -
KOMIETEHTHOCTH.
PeryasiTuBHBIE: KOHTPOJIb, KOPPEKIIUS,
OIICHKA.
KoMmyHuKaTUBHBIE
67-63 [lonBenenue UTOTOB BBIpa)KaTh CBOM MBICIM B COOTBETCTBUU
i o0yueHus c 3aauaMu U YCIOBHUSIMHU
KOMMYHHKAIIVH;

BJIQJICHHE MOHOJIOTMYECKOW U JHalio-
rudeckom hopmMamMu peun




