MUHHUCTEPCTBO INIPOCBEIEHUS POCCUMCKOMN ®EIEPALIANA
Munucreperso obpazosanus Ilppmopckore Kpas

Aamunncrpanus Crniacckoro MyHHIHNAALHOTO palioHa

MBOY «COII Ne 8» ¢. Cnacckoe Cnacckoro paiiona

PACCMOTPEHO COI'JIACOBAHO . YTBEPXJEHO

QoM SN

P renb [IIMO
yKOBoL&en}.

Ilenenxo I1.B.

potokos Ne 1 ot «28»
asrycrta 2024 r.

\ ‘
aBrycra 20231 St S

PABOYASI IPOTPAMMA

ITo snexTuBHOMY Kypcy: «OCHOBBI pOGOTOTEXHUKI
TS ygarmuxcs 7, 8 ximaccos

CocTaBHTEND:

IMectpsixopa ["anuna Hukonaesna
¥

YUYHUTEIIb TEXHOJIOTHH

c. Cnacckoe 2024 o



1.IlosicHUTEILHAS 3aIHCKA

Pabouas mporpamma no 3;1eKTUBHOMY Kypcy: «OCHOBBI pOOOTOTEXHUKH

JUIsl ydamuxcs 7, 8 KiaccoB pazpadoTaHa Ha OCHOBE:

- ®epepanbHoro 3aK0oHA Ne 273-D3 ot 01.09.2013 «O6 ob6pazoanuu B Poccuiickoit Deaepanumn» (¢
W3MEHEHUSMH U JIOTIOJIHCHUSMH);

- JOTIOJIHUTEIIbHOU oO1epa3BuBaroLeit [IPOTPaMMBI TEXHUYECKOU HaIIPaBJICHHOCTH
«[IporpammupoBanue u PObbOToTexnuka» st pereit u noapoctko, OO0 «POBBO Kiy6» Cankr-
[TeTepOypr.

CoBpemeHHbIE TpeOOBaHUS MOJEPHU3ALMN CUCTEMBbl 00pa30BaHUsS KacaloTCs, MPEXKIe BCEro,
JOCTYITHOCTH U KauyecTBa OOIEro U JOTOJHUTEIbHOTO0 00pa30BaHMs TEXHUYECKOW HalpaBICHHOCTH AJIs
MIOCTPOCHUSI MHAWBUIYaIbHOM 00pa30BaTE€IbHONW TPAEKTOPUU MOJPOCTKA, B TOM YHCIE C OCOOBIMH
00pa3oBaTeIbHBIMH OTPEOHOCTAMHU.

Octpyt0  TOTpeOHOCTh  HWCIHBITBIBAET  COBPEMEHHOE  POCCHUMCKOE  OOIECTBO B
BBICOKOKBATM(UITMPOBAHHBIX WHXEHEPHBIX KaJpaxX, 0 4eM cka3aHo B BeicTyuieHun B.B. Ilytuna Ha
3acemannn CoBera mo Hayke U oOpazoBaHuio P®: «KayecTBO HMHKEHEpHBIX KaapoOB BIMSIET Ha
KOHKYPEHTOCHOCOOHOCTh TOCYAApCTBA M SIBJISIETCS OCHOBOM JJIsl TEXHOJIOTMYECKON M SKOHOMHYECKOM
HE3aBHCUMOCTH.

[ToarotoBky HWH)KEHEPOB HEOOXOJWMO HauyWHATH B OCHOBHOW 1mKkosie. bombmmmu
BO3MOXHOCTSIMU B 3TOM 00JIafjaeT ONOJHHUTEIbHOE OOpa3oBaHHME TEXHUYECKOW HAalpaBICHHOCTH,
MO3BOJISIIOIIEE YCHIINTh MNPUKIAAHONW acleKT WH)XEHEPHO-TEeXHUUYECKUX AUCLHMIUIMH, U B YaCTHOCTH
AJIEKTPOHUKU B IIKOJBHBIX MporpamMMax (U3UKM M MaTeMaTHKH, [POTrpaMMHpOBAHHS B Kypce
unpopmaruku, 3D mMoaenupoBaHus, ne4aTu, pOOOTOTEXHUKH B KypCe TEXHOJIOTHH.

[IporpaMmma HampaBiieHa Ha pPa3BUTHE MHHOBALMOHHOTO HH)KEHEPHOTO M TEXHOJIOTMYECKOTO
MBIIIJIEHUST ~ moapocTka.  Ilporpamma  co3maer — OnarompusiTHblE  YCIIOBUA — JUISL  Pa3BUTHS
podecCuoHAILHOTO CaMOOTIPEIEICHUS IIKOJILHUKOB.

Peanu3anus nporpaMMsl pearnoiaraeTcst B Te4eHue 2 jer.

[Iporpammoii mpemxycMoTpeHo: B 7-biX 1 4. B Hexmento, 34 4. Broa; B 8-bIX Kiaccax | 4. B Henento, 34 .

B TOJL.

HEJIb U 3AJAYH ITPOI'PAMMBI

Lean nporpaMmmbl

[lenbto mporpammsl SIBISETCS CO3/aHUE YCIOBUM JUIsl PAa3BUTHS TBOPUYECKOTO IOTEHIIMAJA
yJamuxcs U UX paHHeil npodopueHTanum yepe3 GOopMHpPOBaHUE TEXHUUECKUX KOMIETEHLIUH, HAydHOTO

noaxoJa Ha MpuMepe nNporpaMMupoOBaHusd, pOGOTOTCXHI/IKI/I u 3D MOACIIMPOBAHUA U IICUATH.



3agaum nporpamMmsl

JloCTIDKEHHE LIeNN OCYIIECTBISIETCS Yepe3 pelIeHne CISAYIOIUX 3a1au:
o0pa3oBaTe/bHbIE:

- oBiageHue 0a30BBIMH TEOPETUYECKMMH U TEXHHYECKMMHU 3HAHUSAMH B  00JacTu
POrpaMMHPOBAHUS, pOOOTOTEXHUKH U 3D MOIenMpoBaHus U TIEYaTH;

- 3HAKOMCTBO C pa3IMYHBIMH BUAAMHU aJTOPUTMOB, MEXaHU3MOB, OJJIEKTPOHHBIX «YMHBIX»
YCTPOWCTB M UX MPUMEHEHHEM;

- ¢dopMupoBaHrEe OOIIEro MpeACTaBICHUS O poOOTax, PoOOTU3MPOBAHHBIX YCTpoicTBax, 3D-
NPUHTEPAX, WX HAa3HAYEHWH W BO3MOXKHOCTSAX WCIOJB30BaHUS B OBITY W Ha TPOHU3BOJICTBE;
NPUHIMTIHATIBHBIX CXeMaX M MPOIEIEBTUICCKUX OCHOBAX TEOPUH aBTOMAaTH4ecKoro ynpasienus (TAY);
M(POBBIX «Opra”ax 4yBcTB» (1u(poBas 1adoparopusi) U UX Ha3HAYEHUH,

- OBJIaJICHHE TIPUEMaMH TPOTOTHITHPOBAHUS, H300pPETATEILCTBA, TIPOTPAMMHUPOBAHHSL.

- opmupoBanme nOMPOheCCHOHATFHBIX YMEHUH W HABBIKOB TEXHHUYECKOTO KOHCTPYHPOBAHHS,

- OBJIaJICHHUE TIpUEMaMH COOPKH U TIPOTPAMMHUPOBAHHS POOOTOTEXHUIECKUX YCTPOUCTB;

- (opmupoBanre OOIICHAYYHBIX W TEXHOJOTHMYECKHX HABBHIKOB KOHCTPYMPOBAaHUS W
MIPOEKTUPOBAHUS aBTOMAaTU3UPOBAHHBIX U POOOTU3UPOBAHHBIX CUCTEM;

- O3HAKOMJIEHHUE C TIPaBHIIaMH 0€30MMacHON PabOTHI C IEKTPOTPUOOpPAMH.
pa3BuBaloLIue:

- YCTHOW peyH, B TOM YHCJIE YMEHUU BBIPAXKAaTh CBOU MBICIHU, IOTPEOHOCTH, CTPOUTH JIOTHUYECKH

B3aMMOCBSI3aHHBIE MPEIUIOKEHUS B CUTYallUSX OOIIEHUs, apryMEHTHPOBAaTh U OOOCHOBBIBATH

CBOIO TIO3UIIHIO;

- MBIIUICHUS, OTIEPATUBHON aMSATH, BHUMAHUS U BOOOPAXKEHUS;

- KOMMYHUKaTUBHBIX YMEHU, HEOOXOMMbIE JJIs1 B3aUMOJICHCTBUS B MOJAPOCTBKOBOM KOJIJIEKTHBE;

- BOJIM M YMEHUH MPEO0JICHHs COOCTBEHHBIX JKEJIaHUI B CUTYallUAX, T/Ieé HEOOX0AUMO PUHUMATh
YCIIOBUSI COBMECTHOM /I€ATEIHHOCTH U COBMECTHO IPUHSATHIX HOPM MOBEJICHUS;

- mo0O03HATEIBHOCTH;

- MEpPBUYHBIX OIICHOYHBIX YMEHUH (CaMOOIEHKU Pe3yJbTaTOB JTUYHOI MPOEKTHOH AEATeIbHOCTU U

HKCIEPTHON OIIEHKHU pe3yJbTaTOB IMPOEKTHOM JEATENbHOCTH CBOMX CBEPCTHHUKOB B OOJIACTH

OCHOB pOOOTOTEXHUKH);

- pa3BUTHE TBOPUYECKON MHUIMATHUBBI U CAMOCTOSATEILHOCTD;
- pa3BUTHE TCHXO(U3MOJIOTUYECKUX KAueCTB YUYEHUKOB: MaMATh, BHHMMaHHE, CIIOCOOHOCTb

JIOTUYECKU MBICIIUTh, aHAIN3UPOBATh, KOHIIEHTPUPOBATH BHUMAHUE HA TJIAaBHOM;

- pa3BUTHE YMEHHUS H3J1araTb MBICIM B UYETKOW JIOTUYECKOH IOCIIE€A0BATEIHOCTH, OTCTAaUBATh

CBOIO TOYKY 3pEHHs, aHAIU3UPOBaTh CHUTYAaLMI0O M CAMOCTOSITENBHO HAaXOJWTh OTBETHl Ha

BOITPOCHI MYTEM JIOTHICCKUX paCCY)KﬂGHHﬁ;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS W OCO3HAHHOW MOTHBAllMM K CaMOPa3BUTHIO U

TBOPYECKOM ACSATEIBHOCTH.

BOCIIUTATC/JIbHBIC:

JUYHOM OTBETCTBEHHOCTH 3a pE3YyIbTAaThl CBOEH JEATEIbHOCTU Ha IpUMEpPE pa3pabdOTKu
CO6CTB€HHI)IX U COBMCCTHBIX ITPOCKTOB,

YBAXKXUTCIIbHOTO OTHOIICHUA K CAMOMY ce6e, B3POCJIbIM U CBEPCTHUKAM

YMEHUM COBMECTHOW pabOThl B KOMAaHJE, [OTOBAPUBATHCS, BBICIYIIWBATh W IMPUHUMATH
AIBTCPHATUBHYIO TOYKY 3PCHUS, YUYUTBIBATH MHTCPEChI U YYBCTBA CBCPCTHUKOB, COINCPCIKHUBATDH
HUX HECyJa4YaM U paaoBaTbCA yCII€XaM, aACKBATHO BbIPpaKaTb CBOU YYBCTBA,

OCHOB 0€301TaCHON TEXHOJOTHUECKON JAEATEITbHOCTH.

(dhopMHpOBaHHE HHTEPECA K NHKEHEPHO-TEXHUUECKUM MPOQeccusM;

(hopMHpOBaHKE TBOPUYECKOTO OTHOIIEHUS K BBIMOJIHsIEMON pabdoTe;

(dhopMupoBaHNE KOPPEKTHOTO TIOBEJCHHUS B KOJUIGKTHBE, YMEHHUs padoTaTh B KOMaHJE,
3¢ exTUBHO pacnpenensiTh 00sI3aHHOCTH;

(hopmMupoBaHUE 0CO3HAHHONW MOTHUBAIIUM K CAMOPA3BUTHIO M TBOPUYECKOH JCITEIHHOCTH.



OTanuuTeIbHbIE 0COOEHHOCTH NnporpaMmmal

910 [IPAaKTUKO-OPUEHTUPOBAHHAs IporpamMma, HMeEIoulas IpUKIaJHOM Xapakrtep U
HaIpaBJIEHHAs HA PAaHHIOI MPOQOPHUEHTALNIO N0 CIELHUATBHOCTIM TEXHUYECKOM HANpaBIEHHOCTH, TaK
KaK OHa BKJIOYaeT B ce0s BCE paszieibl IO M3YYEHHUIO AJIEKTPOHHBIX CHCTEM, HauuWHas C OCHOB
AJIEKTPOHUKH, NporpaMmMmupoBanueM, 3D MozaenupoBaHueM M rnedarbio. Bech MOHSATHHHBIN anmapar u
3aJlaHUsl OPUEHTUPOBAHBI HA BO3PACT y4alllUXCs U MMOHATHBI UM B 0cBOeHMHU. [Iporpamma HampaBiieHa He
TOJIBKO Ha CO3/IaHWE YYalIUMUCS UMHUTAIIMOHHBIX WIP, MPOEKTOB M MOJEJNEH, a Takke Ha MOJydeHUe
CHUCTeMbl 3HAaHMM B 00JacTH DJIEKTPOHUKH, TMporpamMmupoBaHusi, 3D MojaenupoBaHus U HX
MpaKTH4ecKoro mnpumeHeHus. Tem cambiM jaHHas [IporpamMma HampaBieHa Ha  pa3BUTHE
METanpeIMETHBIX YHUBEPCAJIbHBIX Y4eOHBIX AelcTBUIl. MeTanpeaMeTHble YHUBEpCAJIbHbIE IEHCTBUS
JOCTUTAIOTCS YYAIIUMUCS MIPH BHINIOJHEHUH MPOEKTHBIX 33JaHUM, JJIS 4ero Tpedyercsi cucteMa 3HaHUM
B 00JIaCTH HECKOJBKUX JUCHUUIUIMH. JINUHOCTHBIE YHUBEpCajabHbIe yueOHbIE AEUCTBHS pa3BUBAIOTCS Ha
MPOTSHKEHUH BCEX 3aHATUHN B Ipoliecce padOThl yUalIuxcsi B TBOPUECKOM KOJIJIEKTHBE.

HoBu3na ganHoi 00pa3oBaTeIbHON TPOrPaMMbI 3aKJIFOYAETCS B 0030pPHOM OXBaTe PAa3TMYHBIX
HaINpaBJICHUH TEXHUYECKOTO TBOPYECTBA B BHICOKOTEXHOJIOIMYHOM CETMEHTE MPOM3BOACTBA HU(PPOBOIA
9KOHOMHUKE. B paMKkax mporpaMMsl ydaniuecsi BUAST BECh IPOU3BOICTBEHHBIN LMK TOTO, KAK «IEJIAF0T
poGoToB. VY yuamuxcs BO3HHUKAeT TIJIyOOKO€ TIMOHMMAaHUE B3aMMOCBS3M Ppa3HBIX —ClIaraeMbIX
POOOTOTEXHUKH: MEXAHHUKH, JJIEKTPOHHUKHU, OJJIEKTPUKU, MPOrpaMMHUpPOBAHUS, MOHTaxka, -COOpKH,
HaJaJKu, MOKPACKU, U TECTUPOBAHUS «YMHBIX» yCTPOUCTB. Kaxkaplii MOysb TPOrpaMMBbl 3aBEPIIACTCS
npodecCHoHANBHOM TpoOoH Mo ciexyromuM  npodeccusm B pamkax pbiHkoB HTU: 1. Omepatop
po6otoB. 2. IIporpammuct po6oToB. 3. CepBUCHBIM HHXeHEp pPoOoTOB. 4. HMHXeHep-uHHOBATOD,
pazpabatsiBatomuii pobotoB Oyaymiero. 5. UT-pa3paboruuk. [IporpamMma nokaspiBaeT poOOTOTEXHUKY,
KaK YHHMBEpCaJIbHBIA MPOU3BOACTBEHHBIN IMPOLIECC, B paMKaX KOTOPOTO TaKXKe JeJIaroT aBTOMOOWIIH,
CaMoJIeThl U KOCMHYECKHUE KOopabiu.

Bo Bpemsa 3aHATHIl ydalmuMmMcs HEOOXOAMMBI 3HaHHUSA, MOJIYYEHHbIE HMH Ha IIKOJBHBIX
npenMerax: ¢puszMKa, MaTeMaTHKa, MHPOpMATUKa, TEXHOJIOTHS U pAI IPYTUX MpeaMeToB. Takxke B Xoje
peanu3anuy JaHHOUM MporpaMMbl MPOBOJUTCS UHTETpAIUs C IPYrUMU IporpaMmaMu JONOJTHUTEIBHOTO
obpazoBanus: «3D monenupoBanue», «OCHOBBI MPOrPaMMHUPOBAHUS) H Ap. Takoil MOAX0J HE TOJIBKO
CIOCOOCTBYET MOBBIIICHUIO MHTEpEca K MIKOJBHBIM MpPEAMETaM, HO U OObEIUHSAET U CUCTEMATU3UPYET
3HaHUsA ydamuxcs. MHaTerpanus ¢ JaHHBIMUA TPOrpaMMaMu MO3BOJISIET IPUMEHSTh NOJyY€HHbBIE HAaBBIKU

W 3HaHUS I pCHICHUA MMPAKTUYCCKUX 3ada4 U peajin3alilii TBOPUCCKUX IMTPOCKTOB.



Coaepikanue yueOHOro Kypca

«OCHOBBI pOﬁOTOTeXHHKI/I»

[Iporpamma COCTOMT U3 YETHIPEX MOIYIICH.

1 momynes «IIporpaMMupoBaHHe» BKJIIOYAaeT He TpeOyeT HCIIOIb30BAaHUS JIOTIOHUTEIHLHOTO
00OpYyZIOBaHUSI MU OCHOBAaH Ha WCIOJB30BAHUU s3bIKA MporpammupoBanus CkpaTd. B 3T1OT e Momynb
BXOJST BBOJHBIM YPOK M TEXHHKa O€30MaCHOCTH B KOMITBIOTEpPHOM Kiacce (3 ak.daca). 3aBepiiaercs
MOAYJb MpodeccroHanbHOl npoooit « M T-paspaboTanky.

2 monyne «POBBO JlaGoparopusi» u3yudaercs Ha ocHoBe obGopynoBanus POBBO POBBO
JlabopaTopun. VYwuaimuecs CO3al0T MPOEKTHI «YMHBIA JAOM», «YMHasl TEIUIMIIA» HAa OCHOBE s3bIKa
Ckperu. 3aBepiraercsi MOIyJb MpodeccuoHaIbHON nMpoooit «Oneparop poOOTOBY.

3 monyns «POBBO Ilnardpopma» uzydaercs Ha ocHoBe obopynoBanust POBBO Ilnardopmsr.
Monynbs 3HaKOMHUT TOAPOCTKOB C OCHOBAMHU MOOWJIBHOM pPOOOTOTEXHUKM (JAaTYMKAMM M HUX
UCIIOJIb30BAHUE B TPOEKTAxX). 3aBepuiaeTcss MOIyib MpodecCHoHANbHON Tmpoboit «IIporpammucT
po6OTOBY.

4 momynb «3D monenupoBanue» u3ydaercsi Ha ocHoBe obopynoBanuss POBBO 3D npuntep
MUHH. Moaynb HampaBlieH Ha H3y4YeHHE DPACHIMPEHHBIX BO3MOXHOCTEH TrpaHuuecKkoro pemakTopa
FreeCad u cosmanme xiemun wmanumyiastopa mist POBBO Ilnardopmbl. 3aBepinaercs MOIy/Ib
npodeccuoHanbHOU Mpoooi «MHXeHep-UHHOBATOP, pa3padaThIBAIOIMIUNA POOOTOB OYAYIIIETOY.

B koHI1I€ Kypca Asis ydauxcs 1o KeTaHuI0 MPOBOIUTCS IEMOHCTPALMOHHBIN YpPOK-3a4eT.

Ha npotskennn Bcex MoAynel Benyliei sBsieTcsl MPOEKTHASI IS TEIbHOCTb.

B ocBoeHunm mnporpamMmbl HCIOJIB3YETCSl TOJBKO OTKPBITOE MPOrpaMMHOE U alllapaTHOe
obecrnieueHue, pacrnpocTpaHsieMoe o1 CBOOOIHBIMH JIUIEH3UAMU.

Bonpiias dacte yueOHBIX 4acoB mpeicTaBieHHOW [Iporpammbl OTBOAMTCS HA MPAKTUYECKUE
3aHSTHSL, KOTOPBIE ABISAIOTCA Hanbosee 3¢ dekTuBHON hopMoit 00ydeHus.

B xonme ocBoeHMS [aHHOW MpOrpaMMbl, 3HAHWS W HAaBBIKM, IOJy4YaeMble YdalluMUCH,
MO3BOJISIIOT MM TPUHUMATh y4acTUs B Pa3IMYHBIX KOHKypcax MO  poOOTOTEXHHKe. Yuyaluecs
MPUHUMAIOT y4YacTHe B KOHKypCcax pa3IU4YHOIO YPOBHSA, OT MYHHUIIMNAIBHBIX 1O BCEPOCCHUHCKHX.
Copnepxanue HporpaMMbl MO3BOJISIET y4yallUMCSl Ha JIOCTATOYHO BBICOKOM YPOBHE IOKa3blBaTh CBOM
HAaBBIKM U 3HAHMUS B TaKWX KOHKypcax kak MexayHaponHas Ckperd Onummuana, MexayHapoIHBIN

POBBO ¢ectusans, Becepoccuiickast Po6otorexnnueckas Onumnuana, Pobodecr.

@®opmbl oprann3anuyu 06pa3oBaTeILHOTO MPoLecca



[IporpamMmoii IpeyCMOTPEHO MPOBEJICHNE KOMOMHHPOBAHHBIX 3aHSATUUN: 3aHSATHUS COCTOST U3
TEOPETUYECKOM W MPAKTUYECKOM dYacTeil, mpuuéMm 2/3 KoludyecTBa BPEMEHH 3aHMMAET MpaKTHUECKas
4acTb.

[Tpu mpoBeeHNN 3aHATUN TPATUITHOHHO UCIIOJIB3YIOTCS TpH (HOpMBI pabOTHI:

- IGMOHCTpAIlMOHHAs, KOT/1a O0ydJaroluecs CIyIIaloT OOBSICHEHHS Tejarora M HaOII0JaoT 3a
JEMOHCTPAIIMOHHBIM SKPAaHOM WJIH 9KpaHAMH KOMITBIOTEPOB HA YYCHUUYECKUX pab0OUYNX MECTaX;

- (hpoHTaANBHAs, KOT/1a O0YJaONINeCss CHHXPOHHO PabdOTAIOT IOJT YIPABICHUEM Ie1arora;

- CaMOCTOATENIbHAs, KOorja oOydarolIuecsl BBINOJHSIOT WHIMBUIYyalbHbIE 33/laHUS B TEUYEHHE
YaCTH 3aHSTHS WK HECKOJIBKUX 3aHSATUH.

[TpoAomKUTENBHOCTD 3aHATHH — 45 MUH, NIPU 3TOM CMEHA BHUJIOB JACSATEIHHOCTU (IMHCHMO,
TOBOpPEHME, CIiyllaHue, uTeHue, padora 3a IIK wu T1.1.) mnpoucxomut kaxapie 15-20 MuHyT.
[Ipo1oMKUTENBHOCTh HEMPEPHIBHOM pabOThl 32 KOMIIBIOTEPOM (HamucaHUe TEKCTa MPOTrpaMMBbl,
pazpaboTtka 3D-moxenu) He mpeBbimmaer 30 mMuHyT. s oOecmiedeHHs] pa3BUTHUS KakAOTOo peOeHKa

3aHSTHS IPOBOJATCS B MHAMBUYaIbHOU, TPYIIIOBOM U (poHTANBHON (hopMax.
AnnapartHsle CpeACTBa

1. IlepcoHanbHBIA KOMITBIOTEP/HOYTOYK MPETIO1aBaTesl.

2. 15 y4eOHBIX MECT, BKIIOYAIONIMX KIABUATYPYy W MBI, JHOO TOJBKO MBIIIb, B CIy4ae
WCTIOJIH30BaHUS HOYTOYKOB.

3. IlpoekTop W 2KpaH s MPOEKTOpa sl BEACHHS MPE3CHTAlMH M TI0Ka3a pa3InYHbIX
MaTepHUAaJIOB.

4. MoOuibpHas MarHuTHas JOCKa JJ1s y9eOHOH ayIuTOPHH;

5. ®aumyapr;

6. Habop u3 Tpex Tpacc [yis UCTIBITAHUN U COPEBHOBAHUM;

7. 15 ocnoBHbIX U pecypcHbIx Ha00poB POBBO Ilnardhopm, POBBO POBBO Jlabopatopuii;

8. Ogun 3D npuHTEp MHUHU;

9. JlokanbHas ceTh JJ1si OOMEHA JaHHBIMHU.

10. Beixon B rno6anbsHyto cetb IHTEpHeT.

IIporpammueblie cpeacrsa

1. OnepanuonHas cucrema Linux.
2. ®DailstoBbI MEHEIKED (B COCTaBE ONEPALIMOHHON CUCTEMBI WIIH Ip.).
3. WuTerpupoBanHoe O¢pHUCHOE NPUIOKEHUE, BKIIOYAIOIIEe TEKCTOBBIK  pelakTop,

pacTpoBbIil M BEKTOPHBIA Ipaduyeckue pelakTOphl, dJIEKTPOHHBIE TAOJIHUIBI M CPEACTBA pa3paboTKU

MIPE3EHTALIUMN.



4. [Mporpammuoe obecnieuenre RobboScratch, Arduino IDE, FreeCad, RepetierHost.

[Iponiecc 0OydeHusI 1 BOCITUTAHUSI OCHOBBIBAETCS HA MPUHIUIAX JTHYHOCTHO-OPUEHTUPOBAHHOTO
o0y4eHus JETAM C YUETOM UX BO3PACTHBIX OCOOCHHOCTEH.

Opraam3anys MeJarorndeckoro Iporecca MpeArnoiaraeT Co3JaHue sl OOydJaromUXcs TaKou
cpeabl, B KOTOPOW OHM TOJHEE pPACKPBIBAIOT CBOM TBOPYECKHE CIIOCOOHOCTH W UYYBCTBYIOT CeOs
KOoM(OpPTHO U CBOOOHO. ITOMY CIIOCOOCTBYIOT KOMIUIEKC METOJIOB, (POpPM | CpeACcTB 00pa30BaTEIHLHOTO
npotrecca.

@opMBl TIPOBEACHUS 3aHATHA Pa3HOOOpA3HBL: JIEKIUS, ¥ OOBSICHEHHE Marepuaiga C
MpHUBJICYEHUEM OOYJarOIUXCs, U CaMOCTOSITeTIbHAs TPEHUPOBOYHAsl paboTa, W IBpUCTHYECKas Oecena,
MpaKkTUYecKoe yaeOHOe 3aHsITHE, CAMOCTOsITeNTbHAs padoTa, MPOEKTHAs, HTPOBast IESTETLHOCTD.

Ha 3ansrusx npenycMmarpuBaroTcsl cienyromue (opMbl OpraHu3aluy y4eOHOM JesITebHOCTH:
MHAUBUAYyalbHAs (oOydaromemycsi Ta€Tcsi caMOCTOSTENbHOE 3aJlaHuE C Y4ETOM €ro BO3MOXHOCTEH),
(dbponTanpHas (paboTa co BceMH OJHOBPEMEHHO, HAllpuMep, MPU OOBSICHEHWH HOBOTO MaTepuaia WiIu
OTpaboOTKE OMNpene’NEHHOr0 TEXHOJOTHYECKOro Mpuéma), IpymnmoBas (pasaelieHne oO0ydaroluxcsi Ha
TPYIIIbI AJIs1 BBIIOJIHEHUS ONpeieIEHHON paboThI).

Kakx mnpaBwmiio, 1/3 3aHATHS OTBOAWUTCS Ha U3JIOKEHHE TEAAaroroM TEOPETUYSCKUX OCHOB
M3y4aeMON TEMBbI, OCTalbHBIC 2/3 TMOCBSIIEHBI MPAaKTHYECKUM paboTaMm. B xojae mpakrtmueckux padboT
MpelycMaTpUBAETCsl aHaJIN3 IeHCTBUI oOydaronuxcs, o0CyKI1eHue ONTUMAalbHOM MOCIe0BaTeIbHOCTH
BBITIOJTHEHUS 33JIaHW, TIOMCK HanboJsiee 23((HEKTUBHBIX CIIOCOOO0B PEIICHUS TOCTABICHHBIX 3a/1a4.

Copepxanue y4eOHBIX OJIOKOB oOecrieunBaeT WHGOPMAIMOHHO-TIO3HABATENIbHbBIN YPOBEHb U
HampaBJICHO HAa MPHOOPETEHHE TMPAKTUYECKUX HABBIKOB pabOThl C KOMIIBIOTEPHOW TEXHUKOM,

JOITOJIHUTCIIBHBIX 3HaHI/II\/'I, SICHOMY ITIOHHUMAaHHUTIO ueneﬁ M CII0co00B pe€IiacMbIX 3a7a4.

II. COAEPKAHUE ITPOI'PAMMBI

TemaTn4yeckoe IUIAHUPOBAHUE

KonnuecTBo yacos OCHOBHbIe
HanpasneHus
Ne n/m Tema .
Bceero Teopus IIpakTuka | BOCNUTaTeNbHOMN
AeATeNIbHOCTH
| IepBblii rox o6yuenus (7 kiaacc) 34 9,5 24,5
11 BBenenne B po00TOTEXHHKY 3 15 15 1,3.5
Texnuka Oe3omacHocTu. [loHATHE O POOOTOTEXHUKE. 1 0,5 0,5
Opranusanus padboyero Mecra
IIpocmotp u obcyxnenne ponmukoB «Tom 12 KpyTseIx 1 0,5 0,5
pobotoBy, «Pobor demop»
Bepcun  xommnektoB  POBBO.  Kpatkmii  0630p 1 0,5 0,5
COAEPKMMOTr0 POOOTOTEXHUIECKOI'0 KOMIUIEKTA.




1.2. IIporpammupoBaHue 20 5 15 1,4,8
Jluneiinstit Anroputwm; naTepgeiic Scratch; 1 0,5 0,5
Broku JIBmxenne u Baemuocts. [Ipocras annMarus 2 0,5 15
I'paduka, 6ok ITepo 2 0,5 1,5
Koopnunater cnpaiita. CMmeHa (ona 2 0,5 1,5
biiok 3Byku 2 0,5 1,5
Imxibr 1 0,5 0,5
BeTBienus; 10oruueckue 3J1eMEHTEI 1 0,5 0,5
[lepenaya cooOmeHUH. 2 0,5 15
CrnyyaitHble yncna 1 0,5 0,5
CozlaHue 1 UCTOIb30BaHUE TIEPEMEHHBIX 2 0,5 15
OTtnaaxa U npe3eHTaluus UICTOPUM, MYTIbTHKA 4 0 4

1.3 MoOunbHas po00TOTEXHUKA 5 2 3 3,6,8
3unakomctBo ¢ POBBO Ilnardopmoii 1 0,5 0,5
Hacrpoiika MoTOpOB poOOTOB 1 0,5 0,5
CaMocTosATEIbHOE IBIKEHHE POOOTa 1 0,5 0,5
JlaTuuku, TaTYUK CBETA, TATYMK KacaHUs 1 0,5 0,5
CaMocCTOATENNbHBIN IPOEKT 1 1

1,4 POBBO Jla6opatopusi 6 2 4 3,6,8
3unakomcTBo ¢ POBBO JlabopaTopueii 1 0,5 0,5
JlaTunku 1 0,5 0,5
Prraaskox 1 0,5 0,5
Jartuuk cBera, 3ByKa 1 0,5 0,5
CaMOoCTOSATENBHBIH TPOEKT 2 0 2

Bropoii rox o6yuenus (8 Kiaacc) 34 8 26

2,1 IporpamMmmupoBanue 15 3 12 1,4,58
[oBropsiem Scratch, amroputm. OyHKIUMM pexuMa 2 0,5 1,5
«bnokn»
Bbrok mepo. CozmaHue KOCTIOMOB. AHUMAIIHSA 2 0,5 15
[epemenHsie. 1 0,5 0,5
Co31aHHE CIIMCKOB 2 0,5 1,5
Junamnor ¢ monb3oBaTenem 2 0,5 15
[IporpaMmmupoBaHUe UCKYCCTBEHHOTO HHTEJICKTA 2 0,5 1,5
Co3gaHne caMOCTOSATEIIEHOIO MIPOEKTa 4 4

2,2 POBBO JladopaTopus 5 15 35 13,56,8
[ToBTOpsieM paboTy HATYMKOB JIAOOPATOPHU 1 0,5 0,5
OxpaHHasi CUTHATA3AIHSI 1 0,5 0,5
Jat4uk TeMneparypsl 1 0,5 0,5
CaMOCTOSATENbHBIH TPOEKT C UCIIOIh30BAHUEM 2 0 2
pobonaboparopun

2,3 Moo6uabHasi po0OTOTEXHUKA 6 1,5 4,5 3,6,8

VYnpasneHne IBWKeHHEM podoTa 1 1
Hacrpoiika moTopoB pobora 1 0,5 0,5




ITocTostHHOE ABMKEHHE 1 0,5 0,5
CBeTor00UBEIi POOOT 1 0,5 0,5
CaMoCTOATENBHBIN IPOEKT 2 0 2
2,4 3D MojaeaupoBanue 8 2 6 34,8
l'eomerpuss  mpocTpaHCTBa,  OCHOBHBIE  IOHSTHUSA 2 1 1
TeOMETPHUH, CHCTEMa KOOPAUHAT
3D-  MozenupoBaHue (co3manme  TpeXMEepHBIX 4 1 3
reoMerpuueckux ¢uryp) PabGora B porpaMme
Tinkercad
TBopueckuii poexT. 2 2
WUroro scero: 68
TemaTuuyeckoe MJIAHNPOBAHUE
KJ1ace
Ne ni/m Tema
8
1. BBenenue B po00OTOTEXHUKY -
2. Iporpammuposanue B cpeae POBBO Scratch 20 15
3. POBBO Jla6opaTopus 6 5
4. MooOuibHast poOOTOTEXHHKA 5 6
5. 3D MoaeaunpoBaHue 8
Hroro 34 34
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Coaepikanue nporpaMmsl

S‘gn Oran Conepxanue Yyammecst 10JI2KHbI 3HATH Yuammecsi 101KHbI YMeTh
| IlepBrlii rog 06yyenns (34 gac.)
1.1 | BBenenune B |1. Texnuka 6e30macHOCTH, 1. IIpaBuna noBeneHus Ha 1. OpranusoBatb pabodee MeCTO
POGOTOTEXHUKY MOHATHE O pOOOTOTEXHHUKE, 3aHITHH 2. BeimosHATh TpeOOBaHUS MpaBMII 0€30MaCHOCTH
opranm3aius padodero mecta | 2. Bumasl poboToB B
2. Bepcun kommiiexkroB POBBO IIPOMBILIUIEHHOCTH
Kparkwuii 0630p conepxkumoro | 3. Bugst po6otoB POBEO.
POOOTOTEXHUUECKOTO
KOMIIJICKTa
1.2. | IporpammupoBanue | 1. 3HaKOMCTBO ¢ IPOrpaMMOii [Tonsarus: 1. CocraBnsTh alnropuTmM
«Scratch» 1. UcnooaHuTEDD 2. CoCTaBJISATh MPOCTEHIIIAE CKPUTITHI IS
2. brioxu mporpamMmbl 2. CrpaifT YIIPABJIEHUS CIIpaTamMu
JBmxenre n BHEMIHOCTH 3. Komanma 3. PucoBaTh u pelakTUpOBaTh CIIpalT
3. I'paduueckuii pexakTop 4. Anroput™ 4. Mensarp GpoH
Scratch 5. CxpunT 5. YcraHnaBmuBaTh CIPAMT B ONIPEACIEHHYIO
4. Biox Ilepo 6. JIMHEHHBIH anropuT™ TOUKY
5. Ilpocras anumarnus 7. T'padudeckuii penakTop 6. MeHATh 3ByKH
6. Cucrema KOOpaAUHAT Scratch 7. Co3gaBaTh aIrOpPUTMbI, BOCITPOU3BOISIINE
7. 3BYKI/I 8. PaCTp()Ba;{ 1A BEKTOpHAas IIPOCTBIC MY3bIKAJIbHBIC (bparMeHTI—:I
8. Ilukibl rpaduka 8. Co3pnaBaTh IUKINYECKHUE aJITOPUTMBI TPEX
9. BetBnenue 9. Cucrema KOOpIHHAT (OCHOBHBIX) THITOB
10. Jlorudeckue 3J€MEHThI 10. 3Byx 9. 3anmuchIBaTh MUKIWYECKHE AJITOPUTMBI TPEX
11. Ilepenaya cooOmieHui 11. Huxmsl (OCHOBHBIX) THUIIOB Ha s13bIKE Scratch
MCKAY CHpaﬁTaMH 12. ]_[I/IKH C 3aJlaHHBbIM YHCJIOM 10. 3amuceiBaTh My3BIKaJ'IBHLH‘/‘I (l)parMeHT
12. Cnyuaiinbie yucia TIOBTOPEHUH 11. OnuceIBaTh NPOIIECCHI, UCIIONIB3Ysl BETBICHUE

13. biok Jlanusie.

14. Co3naHue nepeMeHHBIX

15. HTepakTUBHBINA JUAIOT C
KOMITBIOTEPOM

16. TIporpamMmmupoBaHue
UCKYCCTBEHHOTO WHTEIIJICKTA.

13. becKOHEUHBIN LUK

14. ITukn ¢ npoBepKoit

15. BetBnenue (moiaHoe U
HETIOJIHOE)

16. YcnoBHbli oniepaTop

17. Jlornueckue anemeHTsI (M.

12. Vcnionb30BaTh B IPOrpaMMe yCIOBHBIN

oneparop

13. HpI/IMeH}ITB U MPAaBUJIBHO OIMUCBIBATH ITPOCTOC

H CJIOKHOC YCIIOBHC

14. TlepenaBathb - IPUHUMATH COOOIIIEHUS
15. Mensts don
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17. TectupoBaHue u OTiIaIKa
UTPBI

18. IIpe3enTanus GpUHATBHBIX
IIPOCKTOB

NJIN, HE)

18. Ycnosue mpocroe

19. YcnoBue cnoxnoe

20. CooOmienne

21. Ilepenaua-mnoydeHue
coo01eHui

22. CmeHa ¢oHa

23. I'eneparop ciryqaifHbIX YMCEl

24. TlepemeHHbBIE

25. Criucku

26. ms mepeMeHHOM(CITICKA)

27. 3HaueHHe IepeMEHHOM
(3meMeHTa cIucKa)

28. Hnekc 3i1eMeHTa CIIMCcKa

29. IHTepakTUBHBIN THATIOT

30. ITepemeHnHbIC

31. Crucku

32. ms mepeMeHHOM(CITCKA)

33. 3HayeHNe NepPEeMEHHOM
(371eMeHTa CIHCKA)

34. anekc djieMeHTa CIIMcKa

35. Taiimep

36. TectupoBanue

37. OTnanka

38. [IpesenTanus npoayKTa(Urpsbl)

39. [Inan goximana(cooOmieHus)

40. [1yOnuuHOE BBICTYILIICHUE

41. OuenuBanue NpoaykTa (Urpbl)

16. I'enepupoBath ciydaiiHble YrCIa

17. 3ajaBarh UMs U 3HaYEHUE IEPEMEHHOM,
MHJIEKCa, CITUCKA

18. CoznaBath nepeMeHHbIE, CITICKH

19. CpaBHHBATH MIEPEMEHHBIE, HHJICKCHI H
AIIEMEHTHI CITUCKOB

20. Co3maBaTh HHTEPAKTUBHBINA TUAIOT C
KOMIBIOTEPOM KaK MPUMEP HCKYCCTBEHHOTO
MHTEIJIEKTa

21. CpaBHUBATH NIEpEMEHHbBIE, HHACKCHI H
AIIEMEHTHI CIIMCKOB TS TPOTPAMMHUPOBAHUS
WHTEPAKTHBHOTO JIMAJIOTa

22. TecTHpOBATH M OTIAKUBATH MPOTPAMMY

23. TlpencraBiiATh Ha MyOJIMKE CBOIO U OIICHUBATH

Yy)KYIO IPOTPAMMY

Bropoii rox o0yuenus (34 yac)

2.1

IIporpammupoBanue

1. Tlosropenue Scratch,
JITOPUTM, KOOPIUHATHI
2. Cnucku, HOBBIE OJIOKHU
3. Huka ¢ uaaekcaMu
4. ®ynkumu pexxuma «biokny

[loagaTug:
1. Anroputm u nepeMeHHas
2. COUCKY U U 4eEro OHU

HYXKHBI
3. 1IUKIBI ¢ HHAEKCAMH

1. OpuentupoBaThbcs B UHTEpdeEiice IporpaMMel
RobboScratch;

2. CaMOCTO}ITeJIBHO COCTaBUTH AJITOPUTMBI U
OTIIAIUTh UX paboTy

3. Ucnonn3oBaTh TNCPCMCHHBIC B ITPOCKTC
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5.  «Yacs, Taitmep 4. OCHOBHBIE DJIEMEHTEI 4. Tlonp30BaThCsi KOMaHAMU YKa3aHUs
untepdeiica App Inventor KOOPJAMHAT CIIpanTa
5. OcHoBHBbIE CBOMCTBa 5. Co3spaBath criucky, 100aBIATh U YIAIAThH U3
KOMIIOHEHTOB HUX HOBBIC 3JICMEHTHI, 00paIarbes K
Kommnonent «Hacen» pa3JIUYHBIM DJIEMEHTAM CIIMCKOB
6. PucoBanue B App Inventor 6. CaMOCTOATENBHO NCIOIB30BATh HOBBIE OJIOKH
B IpOTrpaMMme
7. Wcnonp30BaTh UK C UHJIEKCAMH B TIPOEKTE
8. ITlepekioyaThCsl MEXy PSKHUMAMH, TOHAMATh
WX B3aHMOCBSI3b
9. CamocTosATeIBHO CO3/1aBaTh MPOLECTYPHI U
BBI3BIBATH MX
10.YcraHaBnuBaTh HHTEPBAI TailiMepa
00pabaTbeIBaTh COOBITHE CpaOATHIBAHUS
Taiimepa
11. CamocTOosATEIBHO CO3aBaTh AHUMALIIO)
12. JloGaBnsATh OJIOKH, OTBEUAIOIINE 32 PUCOBAHUE
2.2. | POBBO 1. 3nakomcrBO ¢ POBBO 1. Ha3nauenue u HazBaHHS 1. Tloaxmouars POBBO JlabopaTtoputo k
JIaGopaTopus JlabGopaTtopueii O0CHOBHEBIX 31eMeHToB POBBO KOMITBIOTEPY
1. JIaTuyuKku ¥ KHOTIKA JlaGoparopun. 2. TIpoBepsTh pabOTOCIIOCOOHOCTD
2. Ppruaxok 2. Cnoco6 nonkmouenuss POBBO |3. CozpaBaTh mporpamMMbl yIpaBieHUS
3. Mlatuuk cBera JlabopaTtopuu K KOMIIBIOTEPY CBETOJMOAMH U IMHAMUKOM
4. JlaTyuk 3ByKa U 3BYKOBBIC 3. Haznauenue matumka 4. Tlepeuncnarb ocHOBHBIE d5ieMeHThl POBBO
BOJIHBI 4. TlogpoOHOCTH MpOEKTa JlabopaTropuu 1 OMUCHIBAIOT UX HA3HAYCHHE.
5. OxpaHHas cUrHaIU3aIUs «YMHas Teruia» 5. Omnpenensarts Auana3oH 3HAYEHUH 1aTYMKOB
6. IloaroroBka HTOTOBOTO 5. Bo3moxHocTu ynpasnenusi ¢ (6. CocTaBiATh U TECTUPOBATH MPOTPAMMY-ITYJIbT
IIpoeKTa «Y MHBIM 10M» nomo1bio peryaxkka PObBO YIPABJICHUS CIIPANTOM.
7. llpencraBieHre UTOTOBOTO Jlaboparopuu 7. CocTaBisTh U TECTUPOBATH MIPOrpaMMy
MPOEKTa «YMHBIA JJOM» 6. IlpuMeHeHue naTYMKa CBETA B YIPABJIEHUS] CBETOM B IOME
YMHOM JIOM€, O JaTuuke cBeta |8. Omnpenenars quana3zoH 3HAYCHUH,
POBBO Jlabopatopuu repenaBacMbIX Perdaxxkom.
7. O mpuMeHEeHUH 3BYKOBBIX 9. CocTaBusTh U TECTUPOBATH MPOTPAMMBI

BOJIH, J1aTYMKE 3BYyKa, O
3ByKOBOM gatunke POBBO

YIIPABJICHUS ABUKEHUEM U CMEHON KOCTIOMOB
CIIPATOB
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Jlaboparopuu.

8. O mpuMeHeHHH JaTyiKa 3ByKa

10.

Ornpenenars 3Ha4eHUsl OCBEIIEHHOCTH MpU
Pa3HBIX YCIOBUSIX.

B YMHOM JioMe Ais xjonkoBoro (11. CocTaBisTh U TECTUPOBATH IPOTPaMMy,
BBIKITIOYATEIIS MO/IECTIUPYIOIIYIO YIIPABIEHUE OCBELIEHUEM C
9. O mpuMeHeHHH SHEpruu BeTpa MCITIOJIb30BAHUEM JIaTUMKA CBETA.
B )KM3HH 4eJIOBeKa U B YMHOM |12. Ompenensts ypoBEeHb 3ByKa B pa3HBIX
JI0OMe CUTYaIIHsX.
13. CocTaBnsiTh ¥ IPOTECTUPOBATH TPOTPAMMBEI C
UCTIOJIb30BAHUEM JIATUYMKA 3BYKA.
14. CocraBasiTh ¥ TECTUPOBATH IPOTpPaMMy
PaboOTHI XJIOTKOBOTO BBIKJIFOUATEIIS
15. CocraBasiTh ¥ TECTUPOBATH IPOTpPaMMy
CUTHAJIM3AIIAH C UCTIOJH30BAHUEM JTATIMKA
3BYyKa
16. CocTaBnsiTh ¥ TECTUPOBATH MTPOTPAMMY
YIIPaBJICHUS TIOJI0)KEHNUEM JIEMEHTOB Y MHOTO
JIOMa C UCHOJIb30BAHUEM JIaTUMKA 3ByKa
17. CocraBnsaTh maH paboThl YMHOTO JIoMa,
OTIPE/ENSATh AITOPUTMbI B3aUMOIEHCTBHS
anemeHToB POBBO JlabopaTopuu, co3gaBath u
TECTUPOBATh PabOUYIO BEPCHUIO MPOEKTA
YMHOro noma
18. IloaroraBiuBaTh, TECTUPOBATH U IIPEACTABIATD
B I'pYIIE NPOEKT YMHOTIO JI0Ma
3.3. | POBBO Inardopma |1. 3uakomctBo ¢ POBBO 1. O6 ycrpoiicTBe 1 1. TlepeuncnsaTh Ha3BaHUS OCHOBHBIX 3JIEMEHTOB
[Tnardopmoii BO3MOkHOCTsIX POBBO POBBO IInardopmsl 1 UX Ha3HAUYECHHUE.
2. YnpapieHUE IBHKEHUEM [Tnardopmsl, mopsaoK 2. Bemonuats nogximouenne POBBO
pobota HOJIKJIFOUEHUS U IPOBEPKHU [TnaTtdopMbl K KOMIBIOTEDY.
3. Hacrpoiika MOTOpOB poboTa paboTococoOHOCTH 3. Co3pmaBatk npocreiiine nporpamMmmsl o
4. CamocrosrenbHoe nBuxeHue | 2. O KoyecHbIX poboTax, 00 o0pa3siy Ui MpOBEPKU paboTOCTIOCOOHOCTH
poboTa YTIpaBJIEHUU JIBUKECHUEM 4. Ha3biBaTh OJ0KU yIpaBiIeHUs JBHKEHUEM
5. IlocTosiHHOE IBUYKEHHE POBBO Ilnardopmer POBBO IInardopmsrl.
6. CamocTOATENbHBIN MPOEKT 3. OO0 aBTOHOMHOM JIBM)KEHUH 5. Co3pmaBatrh ¥ TECTHUPOBATH MPOTPAMMY-TTYJIbT
7. JlaTuuku poboTa ynpasnenusi POBBO Ilnardopmoii.
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8. Mlarumk cBera

9. CeeronroOuBbIii poOOT

10. [laTunku KacaHUs

11. JlaTuuk nuHUA

12. Onpenenenue Kpas

13. JIBWKEeHHE 110 JTUHUU

14. JlaTuuk paccTosiHUS

15. CoBmectHas padota PoboTa
u POBBO JlabopaTopuu

16. TTonBeeHME UTOTOB TIO
POBBO ITnardpopme

O noHATUHM JaTuuKa Kak
oprasa «4yBCTB» po0oTa,
UCTOYHMKA HHPOPMALIUHU 00
OKpYKaIoIIeM MUpe
OcHOBBI pabOTHI TaTYMKA
CBETa

OcHOBBI pabOTHI TaTYMKA
KacaHMs, CMEICT OJIoKa
BETBJICHUS

OcHOBBI PaOOTHI JaTYNKA
JTUHUT

. AJIFOpI/ITM JABUMXXCHUA I10

YEPHOU JINHUH,
HEO00XOIMMOCTb
WCII0JTb30BaHUS JABYX JTATYNKOB
OcHoBBbI paboTHI
OECKOHTAKTHOTO JaTynhKa
paccTosiHUS, CMBICT OJI0Ka
BETBJICHUS

10. Bo3moxxuocTn

B3aumoaercteusa POBBO
[TnaTdopmer u POBBO
JlaGopaTopun

6. M3yuars BIMsHUE BpeMeHH pabOThl MOTOpA Ha

paccTosiHUE NEPEIBUKECHUS

Co3naBath BUPTYaJIbHBII MYJIBT YIIPABICHUS

8. IlpoBoauth HacTpoiiky MoTopoB POBBO
[Tnardopmsl, onpeaensiTh NpUMEpHbIE
pe3ynbTaThl paboThI

9. JlenaTh BBIBOJIBI O BIMSHUH NTApaMETPOB Ha
yIpaBJjieHUE IBUKEHUEM

10. CoznaBath U OTJIXKHUBATH TPOTPAMMY IS
JIBUXKEHUS poOOTa 10 33aHHON TPAaeKTOPUU

11. CraBuTh 3a1auy ABMKEHHS poOOTa U
cO3/1aBaTh MPOTrpaMMy B COOTBETCTBHUH C
3agaden

12. Ycranasnusars gatunku Ha POBBO
[TnaTdopmy, onpenensiT MECTO YCTAaHOBKH
JaTYMKa, 3HAUYEHUS MOJydaeMbIX JTaHHBIX

13. OnpenensaTh 3HAUYCHHUS, TIEpeIaBacMbIe
JATYNKOM CBETa, COCTABJISATh MPOTrPAMMY
newxkenns POBBO ITnatdopmel B
3aBUCHUMOCTH OT OCBEILIEHHOCTHU

14. OnpenensaTh 3HAUYCHMS, TIEpEIaBacMbIe
JTATYNKOM KacaHUsl, COCTaBJISATh POTrpaMMy
omnpeneseHus u 00be3aa NPensTCTBUS,
UCI0JIb30BaTh 050K «M»

15. OnpenensaTh 3HA4YCHMS, IEpeIaBacMbIe
JaTYNKaMU JTUHUH, COCTABIIATH AITOPUTM
pabotsl POBBO Ilnardopmsl, peann3oBbiBaTh
€ro B Iporpamme, BHOCUTh HUCTIPABICHHS

16. OnpenensiTe 3HaYCHMUS], TIEpeIaBaeMbIe TBYMS
JaTYNKAMU JTUHUU B PA3HBIX YCIOBUSX,
OTIMCHIBATH AITOPUTM M COCTABIISIT
nporpammy JBuxeHus POBBO ITnargopmsl,
BHOCHUTD UCIIPABIICHUS

17. OnpenensaTs 3HaUCHMS], IepeiaBaeMble
JTATYMKOM PacCTOSIHUS, COCTABIIATh 10 00pasIly

~
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nporpammy nemwxkeHuss PObBO Ilnatdopmsr,

BHOCHTD HUCITPABJICHUA

18. CocTaBisTh CAaMOCTOSITENILHO H IO 00pasiry

nporpammy nerkerus POBBO [Tnatdopmsr
nox ynpasieanem POBBO Jlaboparopum,
UCTIOJIb30BaTh HY)KHbIE OJIOKH, BHOCHTD
UCTIPABJICHNUs, TECTUPOBATH IPOTPAMMY

19. IIpuMeHSTH MOTyd4eHHBIE 3HAHUS B €IMHOM

MIPOEKTE, UCIIOJIb30BaTh Pa3HbIC TaTYMKHU B
KOMIIJIEKCE, COCTaBIISATh U TECTUPOBATH
nporpammy nerkerus POBBO [Tnatdopmsr

23

3D
MO/1eJIMPOBaHNe

8. T'eomerpuueckue GUTypHI,
TIOHSATHE ICKHU3a, TOPSINE
KJIaBHIIIH, 3HAKOMCTBO C
nHTEpPeicoM THHKEPKA

2. Bpaiienue, ucnosb30BaHue

qucen JJs 3aJaHus pa3Mepa,

BbIpaBHHUBaHUE, MTyCThIE (PUTYPBI,

CUMMETPUSL.

3. AMIopT, 3KCHOPT, PYyJIETKA,

COEJIMHUTENH, HA4aJIO THIKBBI.

3ananue 1Mo uHTEepdency.

4. [IpencraBiieHME UTOTOBOM

MIPaKTUYECKON pabOThI

IlonsTus:

1. ba3oBbIe OCHOBBI T€OMETPUH U

HekapToBoii cucreme

KOOPJAWHAT

JIvuaus yepTexa.

3. HUurepdeiic mporpamMmpl
TUHKEpKa

4. MonennpoBaH#e 00BEKTOB

o

2
3.
4
5

ba3oBbie mocTpoeHHs IO TOUKaM B
KOMIIBIOTEPE

. CTpouTh COOCTBEHHBIE IETAIN
Ucnonws3oBarh naTEpdEiic THHKEPKA
. [ToHumats yepTexu.

TUHKEPKaJ]

. COS,Z[aBaTB HECCJIIOXKHBIC MOACIIHU B IIpOorpamMme
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2. TPEBOBAHUS K PE3YJBbTATAM OCBOEHUS TPOT'PAMMBbI
2.1. Ilnanupyembie pe3yabTaThl OCBOCHHUS IPOrPaAMMBbI

JInyHOCTHBIC pe3yabTaTbl B COOTBETCTBMHU ¢ padoyeil mporpaMMoi BOCIIUTAHHS
MBOY «COIINe8» c¢. Cnacckoe

1. I'paxxaaHckoe BOCIUTAHUE BKIIOYAET:
- (opMupoBaHHE AKTUBHOM Tpa)KJaHCKOW MO3UIMHU, TPAKIAHCKONW OTBETCTBEHHOCTH,
OCHOBaHHOW Ha TPAJAUIIMOHHBIX KYJIbTYPHBIX, JTYXOBHBIX U HPABCTBEHHBIX I[EHHOCTSX
pOCCHIICKOro O0IIECTBa;
- BOCMHUTAHUE YBAXKUTEJIBHOT'O OTHOIIEHUS K HAIIMOHAJIBLHOMY JOCTOUHCTBY JIIOAEH, WX
YyBCTBaM, PEIIUTHO3ZHBIM YOCKICHUSIM;
- pa3BUTHE B JETCKOM CpeJe OTBETCTBEHHOCTH, NPUHIIMIIOB KOJUICKTUBH3MA U
COLIMAJILHOM COJIMIAPHOCTH.
3. lyXOBHO-HPABCTBEHHOE BOCIIMTAHUE OCYIIECTBIISIETCS 32 CUET:
- (opmupoBaHHs BBIPAXEHHOW B TOBEICHUH HPABCTBEHHOW IO3MIIMH, B TOM YHUCIE
CIOCOOHOCTH K CO3HATEIILHOMY BBIOOPY 100pa;
- cofieicTBUS (HOPMHUPOBAHUIO Y JETEH MO3UTUBHBIX KU3HEHHBIX OPUEHTUPOB U IJIAHOB.
4. JcTeTHYecKoe BOCIIMTAHME TIPENOJIAracT:
- MPHUOOIIEHUE K YHUKAIBHOMY POCCHUHUCKOMY KYyJbTYPHOMY HACJEIHIO, B TOM YHCIIE
JUTEPATyPHOMY, MY3bIKQIIbHOMY, XYyJI0’KECTBEHHOMY, T€aTpaIbHOMY u
KHHEMAaTorpauaecKkomy;
- MOMYJISIPU3aLMs POCCUMCKUX KYJIbTYPHBIX, HDABCTBEHHBIX U CEMEHUHBIX IIEHHOCTEH;
- COXpaHEHHE, MOAJCPKKU U Pa3BUTUE ITHUYECKUX KYJIbTYPHBIX TPAAULUNA U HAPOJIHOTO
TBOPYECTBA.
5. ®usuyeckoe BocnuTaHue, (GOpMHPOBAHMEe  KYJbTYPbl 310POBb U
3MOIMOHATBHOTO 0JIarONMOJIy4YHsl BKIIOYAECT:
- (opMHUpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO W TOTPEOHOCTH B
310pOBOM 00pase KU3HH.
6. TpyaoBoe BOCIIMTAHUE PEATU3YETCS IOCPEACTBOM:

- BOCIIUTAHUS YBAXEHHUS K TPYAY U JIOISIM TPYAA, TPYIOBBIM JOCTHKECHUSIM;
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- (opMUpoBaHUS YMEHHI M HaBBIKOB CaMOOOCIYXUBaHUS, MOTPEOHOCTU TPYIUTHCH,
TOOPOCOBECTHOTO, OTBETCTBEHHOIO M TBOPUYECKOTO OTHOIICHUS K pa3HbIM BHUJAM
TPYJIOBOM JEATEILHOCTH, BKJIIOUasi OOy4YeHUE U BHITIOJIHEHUE JOMAIHUX 00s13aHHOCTEH;
- pa3BUTUS HABBIKOB COBMECTHOM pabOThl, yMEHUs paboTaTh CaMOCTOSITEIBHO,
MOOUIN3YSl HEOOXOIUMbBIE PECYPChI, MPABUIBLHO OIICHUBAsI CMBICI U MOCJEACTBUS CBOUX
JICUCTBUU;
- COJIEUCTBUS MNPO(HECCHOHATHLHOMY CaMOOMPEICICHUI0, MPUOOIIEHUS K COIUATILHO
3HAYMMOM ESATEIHLHOCTH JJIsl OCMBICIIEGHHOT'O BBIOOpa mpodeccu.
7. IKOJIOrH4ecKoe BOCIIUTAHNE BKIIIOYACT:
- pa3BUTHE DHKOJOTUYECKOW KYJIbTYpbl, OEPEKHOrO0 OTHOIICHUS K POJHON 3emie,
pUpPOIHBIM OorarcTBaM Poccun u mupa.
8. lleHHOCTH HAYYHOT 0 MO3HAHUS TI0JIPA3yMEBACT:
- COJIEHICTBHE TIOBBIMICHUIO MPUBIICKATEILHOCTA HAYKH JIJIS MOJPACTAIONIETO TTOKOJICHUS,
NOJAJIEPKKY HAYYHO-TEXHUYECKOTO TBOPUYECTBA JIETEM;
- CO3JIaHUE YCIIOBUU MJIsl MOJIyYeHHs JIE€TbMH JIOCTOBEPHON HH(pOpMalUU O MEepPeOBhIX
NOCTH)KEHUSIX M OTKPBITHSIX MHPOBOM M OTEUECTBEHHON HAyKH, IOBBIIICHUS
3aMHTEPECOBAHHOCTH IMOAPACTAIONIETO TOKOJICHHS B HAYUHBIX MTO3HAHUAX 00 YCTpOHCTBE
MHpa U 00IIIeCTRa.
VYyanuecs, 0CBOMBILIKE NPOrPaAMMY, 3HAIOT

° ITousiTust mNpoOorpaMMUpPOBAHUS: WCIIOJIHUATENb, CIPAUT, KOMAaHJa,
NTOPUTM, CKPUNT, TUHEHHBIA aITOpPUTM, rpaduueckuil penaktop scratch, pactpoBas u
BEKTOpHasi Tpaduka, cucTeMa KOOPAMHAT, 3BYK, IUKIbI, IHUKJI C 3aJaHHBIM YHUCIIOM
MMOBTOPEHUM, OECKOHEUHBIN LIMKJ, UK C MPOBEPKOW, BETBIEHUE (IIOJTHOE U HEIMOIHOE),
YCJIOBHBIM OmepaTop, JIOTUYECKUE JJIEMEHTHI (U. WJIU, HE), YCIOBHUE IPOCTOE, YCIOBUE
CIIOKHOE, COOOIIeHHe, Iepeaada-moaydeHrue CooOMmEeHuH, cMeHa (oHA, TeHepaTop
CIIy4yalHBIX 4YHUCEJ, [EePEMEHHbIC, CIUCKH, HUMs TEPEMEHHOMN(CMUCKA), 3HA4YCHUE
MEpEMEHHON (3JIEeMEHTa CMNHCKA), UHIEKC 3JIEMEHTa CIMCKAa, UHTEPAKTUBHBIA JHAJIOT,
MepEMEHHbIC, CIUCKH, UMS TMEPEeMEHHOW (CMHCKa), 3HAYEHUE MEPEeMEHHOM (dJeMeHTa
CIIMCKA), WHAEKC >JIEMEHTa CIHUCKa, TaillMep, TECTUPOBAHHE, OTJaJKa, aIrOpuT™M U

MNEPEeMCHHAA, CIIMCKU U JJIs1 4Cr0 OHU HYXKXKHBI, HUKJIBI C MTHACKCAMM.
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° IHousituss 0 podororusupoBanHbiX ycrpoiictBax POBBO JlaGopaTtopus
u POBBO Ilaargopma: Ha3HaueHUE U Ha3BaHUS OCHOBHBIX 3JIEMEHTOB JIAOOPATOPHH.
Croco0 MOJKIIOYEHUs Ta00PATOPUN K KOMIBIOTEPY, HA3HAUEHUE AaTuuKa, MOAPOOHOCTH
MPOEKTa «yMHas TEIUIMIa», BO3MOXKHOCTH YIPAaBIEHUS C MOMOILIBIO pbhIYaKKa
nabopaTopuu, MNpPUMEHEHUWE JaTYMKa CBETa B YMHOM JOME€, O JaT4yuKe CBETa
nabopaTopuu, O NPUMEHEHHHM 3BYKOBBIX BOJIH, JAaT4YMKE 3BYyKa, O 3BYKOBOM JaTuUMKe
nabopaTopuu, O NPUMEHEHUM JaT4YMKa 3ByKa B YMHOM JIOME€ JJisi XJIONKOBOTO
BBIKJTIOYATENIS, O MPUMEHEHUN TEeMIIEPAaTypHOro JaTYhKa B YMHOM JIOME U O KaJIHOPOBKE
JATYUKOB, O TMCUXPOMETPE U MPHUHIMIAX €ro paboThl, O MPUMEHEHUU DHEPIUU BETpa B
KU3HU YeJIOBEKa U B YMHOM JioM€, 00 yCTpPOMCTBE M BO3MOKHOCTSIX poOOIIaTgopmsl,
NOPSAIOK TOJKIIOUEHHS] M TMPOBEPKH pabOTOCIOCOOHOCTH, O KOJIECHBIX pobOoTax, 00
ynpasinennu asuxeHneM POBBO Ilnardopme, 060 aBTOHOMHOM ABMXEHUH pPOOOTa, O
NOHSATHM JaTuyhKa KaKk oOpraHa <«4yBCTB» po0OoTa, HCTOYHMKA HH(OpManuu 00
OKpPYXaIOIleM MUPE, OCHOBBI pabOTHI JaTUYMKa CBETA, OCHOBBI PaOOThI JaTUMKA KacaHUA,
CMBICIT OJIOKa BETBJIEHHUS, OCHOBBI paOOThl NaTyMKa JMHUU, aJTOPUTM JBUKEHUS T10
YepHOW JMHUHU, HEOOXOIUMOCTh HCIOJIb30BAaHUS JABYX JIaTYMKOB, OCHOBBI PaOOTHI
OECKOHTAKTHOTO JaTYMKa pPACCTOSHUSA, CMBICI OJIOKa BETBJICHHUS,  BO3MOXKHOCTHU
B3aumozeicteus POBBO Ilnargopme u mabopaTopuu, MOCIEIOBATECIbHBIA MTOPT, OJOKU
«eCcIu, TO», «eCcld, TO MHaue», padoTa C IWHAMHUKOM, CIPUHIIMII JEUCTBUS PEICHHOTO
peryisTopa, mocieoBaTeNIbHbIA HHTEpdEic nepeaadn JaHHBIX.

o IonsTus 3D moneaupoBanus: 6a30BbIe OCHOBBI €BKJIMI0BON T€OMETPUU U
JIEKapTOBOM CHUCTeME KOOpIWHAT, JIMHUS depTexa, uHTepdeiic mporpammbl Freecad,
MOJICIUPOBaHNE OOBEKTOB OCHOBBHI 3D MojenmupoBaHusi B POOOTOTEXHUKE, CIIOCOOBI
paboTel ¢ mHTEepdeiicom Freecad, ¢puzmdecKuii CMBICI MEPEIATOYHOTO YHCIIA, CIIOCOOBI
co3nanus 3D mMozenu ¢ UCMONIb30BaHUEM MPUMUTHUBHBIX QUTYpP, QYHKIIUH « T€OMETPHUS
ACKU3a», «OTpaHMUEHUS ICKU3a» B penakrope freecad, cmocoObl paboTHI ¢ BepcTakoM part
design, mpuHIMNBI PabOTHl C MAPAMETPU3HPOBAHHBIMU TEOMETPHUESCKHUMH OOBEKTAMH,
MPUHIHUIIBI pabOThl C MAacCMBaMHU OOBEKTOB, UCMOJIB3YA (QYHKIMHM BepcTaka part design,
INPUHLMUIBL WCIOJIB30BAHUS YTWINT <OGKCTPYAUPOBAHMS» U <«JI0(pTa» NPU CO3AaHUU

IrCOMCTPHUICCKUX TCII,
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VYuamuecs, 0CBOMBIIME MPOrPaMMy, YMEIOT:

° B o0sacTu nporpaMMHMpoOBaHMs: COCTAaBIISATh AITOPUTM, HPOCTEHIINE
CKPUIITHI JJIsl YIIPABJICHUS CIIpaiiTaMu, PUCOBATh U PEAAKTUPOBATH CHPAUT, MEHIThH (OH,
YCTaHABJIMBATh CIPAUT B ONMPEACIEHHYIO TOUKY, MEHSTh 3BYKH, CO37aBaTh aJTOPUTMBI,
BOCIIPOM3BOJISIINIIME TPOCThIE MY3bIKaJIbHbIE (parMeHThl, CO37aBaTh ITUKINYECKHE
QIrOpUTMBI TpeX (OCHOBHBIX) THUIIOB, 3alUCHIBATh ILHUKIUYECKUE aJITOPUTMBI TpeEX
(OCHOBHBIX) THUIIOB Ha sI3bIKe scratch, 3amuchIBaTh My3bIKQIbHBIN (DparMeHT, ONMKUCHIBATH
MPOIECCHI, MCIOJIb3ysl BETBICHHUE, HMCIOJIb30BaTh B MPOrpaMMme YCJIOBHBIM OmNEeparop,
NPUMEHSATh M TPABUIBHO OINKCHIBATH MPOCTOE M CIOXKHOE YCIOBHE, IepeaaBaTh -
IPUHUMATh COOOIICHUS, MEHATh ()OH, TEHEPUPOBATh CIyYalHbIC YMCIIa, 3a/1aBaTh UMS U
3HAYEHUE MEPEMEHHOM, WHJIEKCA, CMHUCKA, CO37aBaTh MEPEMEHHBIE, CIIUCKU, CPABHUBATh
NEepEMEHHbIEC, MHAEKChl M 3JEMEHTHl CIIMCKOB, CO37aBaTh WHTEPAKTHUBHBIA THAJIOT C
KOMIBIOTEPOM KaK TMPUMEP HCKYCCTBEHHOT'O HWHTEIUICKTa, CPAaBHUBATH MEPEMEHHBIE,
UHJEKChl W DIJIEMEHTBHl CIHCKOB MJIsI MPOTPAaMMHUPOBAHUS WHTEPAKTHUBHOIO JUAjora,
TECTUPOBAaTh W OTJIAXHUBaThb IPOrpaMMy,  HCMOJb30BaTh IEPEMEHHBIE B IPOEKTE,
MOJIb30BaThCsl KOMaHJaMU YKa3aHHUs KOOpJIMHAT CIIpaiiTa, co3/1aBaTh CIUCKHU, JOOABIATDH
U yIaJusiTh U3 HUX HOBBIE DJIEMEHTHI, OOpamiaTbCcsi K Pa3IMYHBIM AJIEMEHTaM CITUCKOB,
CaMOCTOSITEJIbHO HCIOJIb30BaTh HOBBIE OJIOKM B MporpaMMe, HCIOJIb30BaTh IHKI C
UHJEKCAaMU B MPOEKTE, CAMOCTOSTENIbHO CO3/1aBaTh aHUMAIIHUIO, UCIIOIb3Ys KOMIIOHEHTHI
«n300pakeHue Crpaita», HaCTpauBaTh CBOMCTBA KOMIIOHEHTOB «H300paKeHHE CIIpaiTa,
n00aBIATh OJOKH, OTBEYAIOIIME 3a PUCOBAHWE, YKa3bIBaTh MPABUIBHBIC MapaMeTPhI
0JIOKY pUCOBaHHUS KpyTa.

° B o0aactm ynpaBiieHus POOOTOTU3UPOBAHHBIMM  YCTPOiiCTBAMH
POBBO Jladopatopus u POBBO Ilaardopma: moakmodars J1abopaTopuio K
KOMITBIOTEPY, MPOBEPSITh pPabOTOCTIOCOOHOCTh, CO3/MaBaTh MPOTPAMMBI  YIIPABICHUS
CBETOMMOJAMU W JWHAMUKOM, TIEPEUUCIISTh OCHOBHBIE JJIEMEHTHI Ja00OpaTopuu |
ONMCBHIBAIOT UX HAa3HAYEHHE, OIPEICIATh AUANA30H 3HAYCHUN JaT4YUKOB, COCTAaBIATH U
TECTUPOBATh MPOTPAMMY-ITYJbT YIPABICHUS CIPAUTOM, YIPABICHUS CBETOM B JOME,
ONpeAEsATh AUana3oH 3HAYEHUM, MePeIaBaeMbIX PhIUaXKKOM, COCTaBJISATHh U TECTUPOBATH

NporpaMMbl yNpaBJICHUS JBWKEHUEM W CMEHOHW KOCTIOMOB CIIPAMTOB, OIPEICIAThH
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3HAYEHHUSI OCBEIIEHHOCTH MIPHU PA3HBIX YCIOBUAX, COCTaBIISITh U TECTUPOBAThH MPOrPaMMYy,
MOJEIUPYIOIIYIO YIPABICHHE OCBEIICHUEM C HCIOJIb30BAHMEM JaTYMKa CBETA,
ONpeAcsiTh YPOBEHb 3BYKa B pAa3HbIX CHUTyalUsX, COCTaBISATh W MPOTECTUPOBATH
MporpaMMbl C HCHOJB30BaHUEM JaTYMKa 3BYKa, PaOOTHI XJIOMKOBOTO BBHIKIIOYATEINS
CUTHAJIU3ALMU C WCMOJIb30BAHMEM JIaTUMKA 3BYKa, MOAKIIOYATh JATYUK TEMIIEPATYpHI,
MPOBOJUTh KaTUOPOBKY JlaT4yMKa, COCTAaBISATh U TECTHUPOBATh MpoOrpaMMmy ¢
UCIIOJIb30BAHUEM JaTYMKA TEMIEPATyphl, CO3/1aBaTh NPOrpaMMy «MOJEIb MCUXOMETPA»,
ONpPEAEsATh OTHOCUTEIBbHYIO BIAXHOCTh BO3/yXa, COCTABIISITh U TECTUPOBATh IPOTpamMMy
YIPaBJICHUSI TTOJ0KEHUEM 3JIEMEHTOB YMHOTO JOMa C MCIOJb30BAaHUEM JaTYMKa 3BYKa,
COCTaBJIATh IUIaH palbOThl yYMHOTO JOMa, ONPEACNSITh aJrOPUTMblI B3aUMOJICUCTBUS
AJIIEMEHTOB J1ab0paTopuu, CO3/1aBaTh U TECTUPOBATh PA0OUYYI0 BEPCHIO MPOEKTa YMHOIO
JI0Ma, TMOATOTaBJIMBATh, TECTUPOBATh M MPEACTABIATH B TPYIIE MPOEKT YMHOIO J0Ma,
BeIOJIHATEH ToAkItoueHrne POBBO Ilnatdhopme k KoMIbproTepy, CO37aBaTh MPOCTEHIIINE
OporpaMMbl MO 00pa3ily Juisi TPOBEpKH pabOTOCTIOCOOHOCTH, Ha3bIBaTh OJIOKU
ynpasnenus nswxkenneM POBBO Ilnardopme, co3pgaBaTh M TeCTUpPOBATh MPOTPAMMY-
nynbT ynpasierauss POBBO Ilnardopmoii, n3yuars BIusSHUE BpeMEHU pabOThl MOTOpa Ha
pacCTOsIHME IIEPEIBUKEHUS, CO3[aBaTh BUPTYAJIbHBIN MYJbT YIPABICHUS, NPOBOJUTH
HacTpoiiky MmoTopoB POBBO Ilnatdhopme, onpeaensTts IpuMepHbIe pe3yabTaThl padoTHI
JeJ1aTh BBIBOJBI O BIIMSHUM I1APAMETPOB Ha YIIPABICHUE JBUKECHUEM, CO31aBaTb WU
OTJIAXXUBATh MPOrpaMMy sl JABMKEHUS poOOTa MO 3aJaHHOW TPACKTOPUHU, CTABUTH
3aJad4y JABWKEHHUS po0oTa M CO3[aBaThb NpOrpaMMy B COOTBETCTBUM C 3a/ayeu,
yctaHaBiuBaTh natynku Ha POBBO Ilnardopme, onpenensiTe MECTO YCTAHOBKHU JATUYHKA,
3HAYEHHUSI TIOJIyYaeMbIX JTAHHBIX, ONPEACNATh 3HAUCHHUS, IIepelaBacMble TaTYMKOM CBETA,
coctaBnaATh mnporpammy aBwkeHus POBBO Ilmardopme B 3aBUCHUMOCTH  OT
OCBEILIEHHOCTH, ONPEAENATh 3HAYEHHUsI, MEPEIaBaeMble ITATYMKOM KAaCaHHWs, COCTAaBIATH
MPOrpaMMy OTPECIICHHS U 00be3/1a MPETATCTBUS, UCIIOIB30BATh OJIOK «H» , ONIPENIETSATh
3HAUYEHMS, Mepe/laBaeMble aT4YMKaMU JIMHUHU, COCTaBISITH alroputMm padotsl POBBO
[natdopme, peanu3oBBIBaTH €ro B IpOrpaMMe, BHOCUTH HCHPABJICHUSA, OINPEICATh
3HAYEHHUs], TEepelaBacMble ABYMs JAaTYMKAMH JMHUHM B PAa3HbIX YCJIOBHSX, ONUCHIBATH

aIropuT™M M coctaBisaTh nporpammy aBuwxeHus POBBO Ilnardopmbl, BHOCUTH
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UCIIPaBJICHMS, ONIPEACIIATh 3HAUCHMUs, MIepejaBaeMble JaTUUKOM PACCTOSHUS, COCTABIATh
no oOpasny mnporpammy aBwxkeHus POBBO I[lnatdopmbl, BHOCUTH HCHpaBICHUS,
COCTaBJIAATh CAaMOCTOSITENBHO M 10 oOpa3iy nporpammy JaBwxkeHus POBBO Ilnatdopmer
MO/ YIpaBJjeHUEM JaOOpaTOpPUH, UCIIOIb30BAaTh HYXHbIE OJIOKH, BHOCUTHh MCIPABIICHHUS,
TECTUPOBATh NPOrpaMMy, MPUMEHSTh IOJYYEHHbIE 3HAHUS B E€IUHOM [POEKTE,
UCIIOJIb30BaTh pa3Hble JAaTYMKU B KOMIUIEKCE, COCTaBIIATb M TECTHUPOBATH IMPOrpamMmy
neuxenuss PObBBO Ilnatdopmsl.

° B obGaactu 3D monpeaupoBanHusi: 0a30Bble IMOCTPOEHUS IO TOYKaM B
KOMITBIOTEpE, CTPOUTh COOCTBEHHBIC JI€TaJIM, HCIONB30BaTh uHTepdeiic Freecad,
TUHKEPKAaJl, TOHUMATh YEPTEkKH, MOCTPOUTh MOJIEIb FOJIOBOJIOMKA MakapoBa Kak MOYKHO
MEHbIIIe 00paliasch K y4uTeNIo 3a MOMOIIbI0, paboTaThk ¢ BepctakoM sketcher, co3naBarhb
pasjMyHbIe IIIECTEPEHKH B penaktope Freecad, yBepenHo paborath ¢ part design B
penakrope Freecad, co3maBarTh pa3iuyHble MOJEIM IO CBOMM 3CKH3aM B PEIaKTOpe
Freecad, co3gaBate 3D Mojenu ¢  UCHONB30BaHUEM  MapaMETPU3UPOBAHHBIX
reOMETPHUECKUX OOBEKTOB, BBIOMpaTh HambOonee ymoOHBIM Bepcrak Freecad s
OTIpEeJIeICHHBIX 3a/ay, co3naBath 3D Monenu ¢ ucnonb3oBaHueM (QYHKIUH «MAaCCHBBI
00BEKTa», UCIOIb30BATh YTUIIUTHI <«AKCTPYAUPOBAHUA» U «WlodTay mpu cozaanuu 3D
monenel, cozmator 3D monmens aepkarens s KICIMIHM MAHMITYJSITOpA, COOMpAaroT
KJICHTHIO MaHHUIYJIATOpa, pa3padoTaTh M CO3/1aTh COOCTBeHHYIO 3D Momenb sl ydacTus

B po6OodecTuBae.

o Kpome oBianeHusi omnpeaejieHHbIM 00beMOM 3HaHWiIl, YMEHHH WM
HABBIKOB Pe3yJIbTATOM O0y4YeHHsl M0 MporpamMMe SIBJSIIOTCHA: Pa3BUTUE TBOPYECKOU
WHUIMATABBI M CAMOCTOSITEIBHOCTH, TCHUXO(PU3NOJIOTHYECKUX KadyecTB (MaMsTH,
BHHMAaHUsA, CIOCOOHOCTH JIOTMUYECKHM MBICIUTh, AaHAJIU3UPOBATh, KOHUEHTPUPOBATH
BHMMAaHUE Ha TJIABHOM); JIOTUYECKOTO MBIIUIEHUS! M KOMMYHUKATHUBHBIX HAaBBIKOB;
dbopMupoBaHNE OCO3HAHHONW MOTHBAIMK K TBOPYECTBY M CAMOPA3BUTHIO; TOBBIIICHUE
MOTHBAallMM K MW3YyYEHUIO MIKOJBbHBIX JUCUUIUIMH €CTECTBEHHOHAYYHOTO IMKJIA;
MOBBIIIEHUE HHTEpeca K  HMHXKEHEPHO-TEXHUYECKUM  mpodeccusiM ¢ paHHsA

npopopueHTanus;,  ylaydllleHWEe  [OKa3aTeled  ajanTanqud B OOIIECTBE U
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KOMMYHUKATUBHBIX HABBIKOB, HpCBGHTa6€HBHBI€ pe3yJbTaThbl. YYaCTHC B KOHKYpPCaX,

COPCBHOBAHUAX, OJIMMITIHAAAX.

JInyHOCTHBIE pe3yJbTaThbl B COOTBETCTBHM ¢ padoveil nmporpammoii Bocnutanuss MBOY
«COIINe8» c. Cnacckoe
1. I'pazknaHckoe BOCIIMTAHME BKIIIOYAECT:
- popMUpPOBaHUE AKTUBHOU I'PAXKTAHCKON TTO3UITUH, TPAXTAHCKOW OTBETCTBEHHOCTH, OCHOBAHHOU Ha
TPaIUIIMOHHBIX KYJIBTYPHBIX, JYXOBHBIX U HPaBCTBEHHBIX I[EHHOCTSIX POCCUHCKOTO OOIIECTBA;
- BOCIIUTAHUE YBAXKUTEJIHHOTO OTHOLLIEHUS K HAIJMOHAJIbHOMY JOCTOUHCTBY JIIO/IEH, UX UyBCTBaM,
PEIUTHO3HBIM YOSXKIEHUSM;
- pa3BUTHE B JETCKOM cpeJie OTBETCTBEHHOCTH, IPUHILIUIIOB KOJIJIEKTUBU3MA U COLIMATbHON
COJIUJJAPHOCTH.
3. lyX0BHO-HPAaBCTBEHHOE BOCIIMTAHNE OCYILECTBIISETCS 3 CUET:
- (QopmHpoBaHUS BbIPA)KEHHOH B MOBEICHUHN HPABCTBEHHOW MO3UIMH, B TOM YUCIIE CIOCOOHOCTH K
CO3HATENHLHOMY BBIOOPY 100pa;
- cofeiicTBUSI QOPMHUPOBAHUIO Y A€Tel MO3UTUBHBIX KM3HEHHBIX OPUEHTUPOB U IIJIAHOB.
4. JcreTnyecKoe BOCIIMTAHUE IIPEIIO0JIAraeT:
- MpUOOIIEHNE K YHUKAIbHOMY POCCHUICKOMY KYJIbTYPHOMY Hacl€[HIO, B TOM YHCIIE JINTEPATypHOMY,
MY3BIKQJIbBHOMY, XYJ0KECTBEHHOMY, T€aTpaJlbHOMY U KHHEMaTorpapuyeckomy;
- MIOMYJISIPU3AIIS POCCUMCKUX KYJIbTYPHBIX, HDABCTBEHHBIX U CEMEIHBIX LIEHHOCTEH;
- COXpaHeHHeE, NOJICPKKU U Pa3BUTHE STHUUECKUX KYJIbTYPHBIX TPaJULIMN U HAPOJIHOTO TBOPUECTBA.
5. ®uznveckoe BocnuTaHue, (GOPpMUPOBAHUE KYJIbTYPHI 310POBbSI M IMOIUOHAJILHOTO
0J1aronmoJIy4msi BKJIIOYACT:
- hopMHpOBaHNE OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JIOPOBBIO U MTOTPEOHOCTH B 3J0POBOM 00paze
KU3HU.
6. TpynoBoe BocmuTaHMe pEATU3yeTCsl TOCPEACTBOM:
- BOCIIMTaHUS YBAKECHUS K TPYAY U JIIOJSIM TPy, TPYAOBBIM JOCTHUKEHUSIM;
- popMUpPOBaHUSI YMEHUI U HABBIKOB CAMOOOCITY>KUBAHUS, TOTPEOHOCTH TPYIUTHCS, TOOPOCOBECTHOTO,
OTBETCTBEHHOI'O U TBOPYECKOTO OTHOIIEHUS K Pa3HbIM BUJIAM TPYJIOBOM JAESATENbHOCTH, BKIFOYAS
oOyueHue 1 BBIIIOJIHEHUE IOMAIIHUX 0053aHHOCTEH;
- pa3BUTHA HABBIKOB COBMECTHOU paboThl, yMeHUsl paboTaTh CaMOCTOSATEIbHO, MOOMIIN3YS
HE0OXO0IMMBbIE PECYpPChI, MPABUIBLHO OIICHUBAs CMBICII U TIOCJIEICTBUS CBOMX JCHCTBHIA;
- coeiicTBUS MPO(ecCHOHATBHOMY CaMOOIPEIEICHHIO, TPUOOIICHHS K COITUAIBHO 3HAYUMOMN
NesITeNIbHOCTH ISl OCMBICIIEHHOTO BBIOOPa mpodeccuu.
7. JKoJI0rMYeCcKOoe BOCIIMTAHUE BKIIFOUAET:
- pa3BHUTHE HKOJIOTHUUECKOM KYIbTYPbl, OEPEKHOTO OTHOIICHUS K POTHOM 3eMJie, PUPOIHBIM
6orarctBam Poccum u mupa.
8. IlleHHOCTH HAYYHOI'0 NO3HAHUA T10/IPa3yMEBAET:
- COJICHCTBHE MOBBIIIEHUIO MPUBJIEKATEIbHOCTH HAYKH JIJISl OAPACTAOIIETO OKOJIEHHUS, TOIEPKKY
Hay4YHO-TEXHUYECKOTO TBOPUYECTBA JIETEH;
- CO3/IaHUE YCIIOBUI JUIS NOJIY4YEHUs AEThbMH JIOCTOBEpHON MH(POPMAIIUH O MEPEIOBBIX JOCTHKEHUAX U
OTKPBITHSIX MUPOBOM M OTEUECTBEHHOM HAayKH, ITOBBIIIECHUS 3aMHTEPECOBAHHOCTH TI0IPACTAOIIETO
MOKOJICHUS B HAYYHBIX MMO3HAHUAX 00 yCTpoiicTBE MHpa U OOIIeCTBa.
°

2.2. Crioco0bI 4 (popMbI IPOBEPKHU Pe3yJIbTATOB OCBOCHHS IIPOrPaAaMMbI

2.2.1. Buabl KOHTpOJIsI

® BBOJHBIN, KOTOPBIM MPOBOAUTCS MEPE] HadajaoM paOOThl U MIpeIHAa3HAYCH IS
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3aKpeIUICHUs 3HaHUM, YMEHUHN U HABBIKOB I10 IIPOMAECHHBIM TEMaM;
® TEKYIIHHA, MPOBOJAUMBINA B X0OA€ Y4€OHOTO 3aHATHS W 3aKPEIUISIIONINI 3HAHUS

0 JaHHOU TEME.

2.2.2. ®opMBbI NIPOBEPKH Pe3yJbTATOB

e HalJII0/IeHHE 3a IETbMHU B MpoLiecce padoThl;

® COpPEBHOBAHUS;

® peduekcus;

® TPOCKTHAS JIEATEIBHOCTH (TPYIIa U3 ABYX YEIOBEK);

e npodeccroHagbHas mpooda.

2.2.3. ®opMbI OABEACHUA UTOTOB

® TEXHUYECKOE 33/1aHuE;

® pediekcus;

® KOHTPOJIbHBIE 3aHSTHS,

® 3aIUTa IPOCKTA;

® EMOHCTpAIMOHHBIN 3a4yeT ¢ audepeHMPOBaHHON OIEHKOH (10 BBIOOPY

YYEHUKOB)
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CIIMCOK UCHOJIb3YEMOM JINTEPATYPBI

OcHoBHas quTEpPaTYpa I Neaarora

1. Bunnuukuii FO.A. Konctpyupyem po6otoB Ha ScratchDuino. IlepBbie maru /
0. A.Bunnunkuii, K.}O.IlTonsxoB. — M.: POBBO JlabopaTopus 3uanumii, 2016. — 116 c.
(PoGodurikn).

2. AbnynranmumoB I'. JI. OcHOBBI 00Opa3zoBaTeabHON POOOTOTEXHUKHU (HA MpUMEPE
Apnyuno) [Tekct] / A6aynranumoB I'. JI, Kocuno O. A, Cy6ouea M. JI. - Mocksa :
ITepo, 2018. - 148 c.

3. TomukoB JI. B. Scratch nmns roneix mporpammmuctoB [Tekcr] : [mans aereit
MJIQJIIIET0 U CPeAHero mikoybHOro Bospacra] / Jlenuc I'omukos. - Cankt-IlerepOypr :

BXB-IletepOypr, 2017. - 192 c.

JlonoiHNTEIbHAS JUTEPATYypa AJis Neaarora

1. BoctpukoBa E.A.  ScratchDuino.POBBO  JlabopaTopusi:  pyKOBOACTBO
nonbs3oBarens / E.A.Boctpukosa, JI.C.3axapoB, E.A.JIbBoBa. — CI16: MHOXHUTENbHBIN
ueHtp 3A0 «TwipHeT», 2015. — 53 c.

2. BoctpukoBa  E.A.  ScratchDuino.POBBO  Ilmardopma:  pyKoOBOICTBO
nonbs3oBarens / E.A.Boctpuxona, JI.C.3axapos, E.A JIsBoBa. — CII16: MHOXHUTENbHBIN
uentp 3A0 «Twipuer», 2015. — 70 c.

3. 3axapoB JI.C. Manunynstop st pobora Arduino + FreeCad, wacte 4
(OnexTpoHHBII TEKCT). Pexum JNOCTyIa:
wiki.robbo.ru/wiki/Manunynarop misi_po6ora Arduino %2B FreeCad, wacts 4
(ITocnennee odpamenue: 28.08.2017)

4. 3axapos JI.C. Momudukaruu ScratchDuino.POBBO ITnatdopmel MmoaenupyeM u
negataem B 3D : yueOHO-Metoamueckoe mocobme / JI.C.3axapos, E.A.Boctpukona,
N.b.T'orckass. — Cankr-IletepOypr: Muoxutensusbiii ieHTp 3AO «ThipHET», 2015. —
107 c.
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5. 3axapoB JI.C. OcnoBbl pabotsl B 3D penakrope FreeCad. Hacte (DneKTpOHHBIN
TEKCT). Pexxum JIOCTyma:
wiki.robbo.ru/wiki/OcuoBbl_padotel B 3D penaktope FreeCad. Yacte 1 (ITocnemnee
obpamenue: 28.08.2017)

6. 3axapoB JI.C. OcnoBbl pabotsl B 3D penakrope FreeCad. Yacte 2
(OnexTpOoHHBII TEKCT). Pexum JOCTYyIIA:
wiki.robbo.ru/wiki/OcnoBel_pa6otel B 3D penakrope FreeCad. Yacte 2  (Ilocnmenuee
obpamenue: 28.08.2017)

7.3axapoB JI.C. OcHoBbl pabotei B 3D penakrope FreeCad. Yacte 3
(OneKTpOHHBII TEKCT). Pexum JOCTyIa:
wiki.robbo.ru/wiki/OcHoBel_pabotel B 3D penakrope FreeCad. Yacte 3 (Ilocnmenuee
oOpamienue: 28.08.2017)

8. Kypc po6ororexnuku: [lep. ¢ auri. — M.: Mup, 1990. — 527 ¢, umn.

9. OcHoBsl podoroTexuuku / B.JI. Kontox. - Poctos H//]: ®enukc, 2008. - 281 c. -
(Briciiee obpazoBaHue).

10. TIporpammupoBaHue aJis aeter Ha s3bike Scratch [Tekcrt] : [nns mumaamero u
CpeIHero IKOJIbHOro Bo3pacrta : mepeon : 0+] / [mep. A. bankpamkoBa]. - Mocksa :

ACT, ABaHra, cop. 2017. — 94 c.

OcHoBHas TUTEpPaTYpa VIS yYeHUKA

1. Bunaunkuii FO.A. Konctpyupyem po6otoB Ha ScratchDuino. IlepBbie maru /
10.A.Bunnauikuii, K.}O.ITonsskoB. — M.: POBBO JlabopaTopus 3unanmii, 2016. — 116 c.
(PoGodurikn).

JlonoiHUTEIbHAS JUTEPATYypa Il y4YeHUKA

1. CaeBckuii, A. ®@. 3anumarenbHoe mporpaMmupoBanue. Scratch + maremartuka
st Mammux kiaccoB [Teker] : [yueonoe mocodue] / A. ®@. Caeckuii ; Har. OTKpBITBIN

Yu-r "UHTYUT". - Mocksa : Han. Otkpsitenii YH-T "UHTYUT", 2016. - 119 c.
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2. [IporpammupoBanue s aereid [Tekcrt] : [MUIroCTpUpOBaHHOE PYKOBOACTBO IO
si3pikaM Scratch u Python] / [Kapon Bopaepman, [Ixon Bynkok, Illon Makmanyc u ap.] ;
nepeBo] ¢ anrnuiickoro CranucnaBa Jlomakuna. - 3-e u3a. - MockBa : ManH, IBaHOB u
®depbep, 2017.

3. 3opuna E. M. IlyremectBue B cTpaHy Anropurmuio ¢ koTreHKoM Ckperuem
[Texct] / 3opuna Enena MuxaiinoBHa. - Mocksa : JIMK Ilpecc, 2016. - 133 c.

4. bokcemn, Jlxon. Mzywsaem Arduino [Tekct] : 65 mpoekToB CBOMMH pykamu /

Jlxon bokcenn ; [mep. ¢ anra. A. Kucenes]. - Cankr-Iletepoypr [u np.] : [Tutep, 2017.

KanenpapHo-temaTnueckoe NJIaHUPOBaHHE «POOOTOTEXHUKA» 7 KJI.

HaumenoBanue pazaena u tembl (0Omiee KOJIMYECTBO YaCOB)
Ne Tema ypoka JlaTa
ypora IJ1aH paxr
1 BBenenue B po00TOTEXHUKY 34.
1 Texuuka 6e3omacHocTH. [ToHATHE O POOOTOTEXHUKE. 05.09
Opranu3zanus pabouero Mecra
2 [TpocmoTp 1 06¢cyxnenne ponukoB «Tor 12 KpyThIx 12.09
po6oToBy», «PoboT demop»
3 Bepcun xommiexktoB POBBO Kparkuii 0630p 19.09
COJICPKMUMOTO pOOOTOTEXHHUYECKOTO KOMILIEKTA
2 IIporpammupoBanue 204.
4 Jlunerinbiii Anroputm; uaTepdeiic Scratch 26.09
5 bnoxu /Imwkenue u BaemHocTs 03.10
6 [TpocTas anumanus 10.10
7-8 I'paduxa, 650k Ilepo, 17.10
24.10
9-10 Koopaunate! crpaiita, GoHBI 07.11
14.11
11-12 | bnok 3Byku 21.11
28.12
13 Hukibr 05.12
14 BeTrBneHus; 10ruuecKue 3IeMEHTEI 12.12
15 ITepenada cooOIeHMIA. 19.12
16-17 | Cayuaiinble yncia 26.12
16.01
18-19 Co3naHue U UCIoIb30BaHNUE TEPEMEHHBIX 23.01
30.01
20-21- | OTtnagka v Mpe3eHTalysl UTOTOBOM UCTOPUH, MYJIbTHKA 06.02
22-23 13.02
27.02
06.03
3 MoOnjbHasi poOOTOTEeXHHKA S 4.
24 3nakomctBO ¢ POBBO ITnatdopmoii
25 Hactpoiika MOTOpoB poOOTOB
26 CaMocTosTenpHOE JBUKEHUE POOOoTa
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27 JlaTuuKy, TaTYNK CBETa, IaTYNK KaCaHHs
28 CaMOCTOSITeIbHBIN TPOEKT
4 POBBO JlabopaTopusi 6 4.
29 3nakomctBo ¢ POBBO Jlaboparopueii
30 Jatuuku
31 Prruaskox
32 JlaTumk cBera, 3ByKa
33-34 | CaMOCTOSITENTbHBIN POEKT
Hroro : 34 yaca
KanenpapHo-temaTnyeckoe NJIaHUPOBaHHE «POOOTOTEXHUKA» 8 KJI.
HaumenoBanue pa3nena u tembl (001ee KOJIMYECTBO YACOB)
Ne ypoxa Tema ypoka Hara
(nenenu)
IJ1aH paxr
1. IIporpammupoBanmue 15 4.
1-2 [ToBTopsiem Scratch, anroputM. @yHKIINU pekrMa 03.09
«bmoxm» 10.09
3-4 Bbiox nepo. Co3manne KOCTIOMOB. AHUMAITHS 17.09
24.09
5 [TepemeHnnsbIe. 01.10
6-7 Co3naHue cruckoB 08.10
15.10
8-9 Jlnamor ¢ moyp3oBareemM 22.10
05.11
10-11 [IporpamMmMupoBaHre HCKYCCTBEHHOTO MHTEIIJIEKTA 12.11
19.11
12-13-14-15 | Co3gaHue caMOCTOATEILHOTO ITPOCKTa 26.11
03.12
10.12
17.12
2. POBBO JlaGopaTopus Su.
16 [ToBTOpsieM paboOTy NaTYUKOB JIaOOpaTOPUU 24.12
17 OxpaHHas cUTHaJIU3aIus 14.01
18 JlaTuuk TeMIeparypsl 21.01
19-20 CaMOCTOATENIbHBIN MPOEKT C UCIIOIH30BaHUEM 28.01
pobonabopaTopuu 04.02
3. MoOuabHasi po0OTOTeXHHKA 6 4
21 VYnpasieHue ABUKEHHEM poOoTa
22 Hacrpoiika MoTopoB poboTta
23 [TocTrosiHHOE BM>KEHME
24 CaeTon06uBBIi poOOT
25-26 CaMocCTOATENBHBIN IPOEKT
4. 3D MopesupoBaHue 84.
27-28 I'eomeTpus npocTpaHCTBa, OCHOBHBIE OHATHS
TeOMETPUH, CUCTEMAa KOOPIMHAT
29-30- 3D- monenupoBaHue (co3qaHue TPEXMEPHBIX
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31-32

reomerpuueckux ¢puryp) Pabora B mporpamme
Tinkercad

33-34

CaMocCTOATENbHBIN TPOEKT.

UTOIO: 34
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