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1. IOACHUTEJIbBHAS 3AIINCKA
JlononHutenbHas 001eoOpa3oBarenbHas 00IIepa3BUBalOLIas IporpaMma
(manee JJOOII) «AnAUTHBHBIE TEXHOJIOTUU M MPOTOTUIUPOBAaHHE» pa3zpaboTaHa B
cooTBeTcTBHH ¢ DenepasibHbIM 3aKOHOM 0T 29 nekadps 2012 roga Ne 273 — @3 «O06
oOpazoBanuu B Poccuiickoii deneparum».

1.1HanpaBJjieHHOCTH IPOTPaAMMBl.

JOOII «AngAuTUBHBIE TEXHOJOTMM W NPOTOTUIIHPOBAHUE)»  SABISETCS
OporpaMMoOM  TEXHMYECKOM  HampaBieHHOCTH. ConepkaHUE  MPOrpaMMBbI
OPHUEHTHPOBAHO MPEUMYIIECTBEHHO HA OPraHU3alMI0 MPOEKTHOW JEATEIbHOCTH
yuamuxcs. Takas HampaBiIE€HHOCTb OOycClOBJI€Ha TpeboBaHusIMU DenepanbHbIX
roCyJ1apCTBEHHbBIX 00pa30BaTENIbHBIX CTAHIAPTOB OCHOBHOT'O OOIIET0 00pa30BaHus
K pe3yibTaTaM OCBOCHMSI OCHOBHBIX OOpa3oBaTeJbHBIX MPOTrpaMM, B TOM YHCIIE

u3ydeHus npeamerHoit oonactu « Mudopmartukay.

1.2 AKTyaJIbHOCTD.

OcHoBannem s paspabotku  JIOOIl  «AnauTUBHBIE TEXHOJOTHH U
OPOTOTUIIMPOBAHKUE)» CIYXKAT CIEAYIOIIHNE HOPMATHUBHBIE NIPAaBOBBIE AaKThl U
IPaBOBBIE JOKYMEHTHI:

1. ®enepanbhblii 3aK0H OT 29.12.2012 Ne 273-®K (B pea. ot 24.03.2021)
«O06 obpazoBannu B Poccuiickoit deneparumy.

2. ®denepanbHBIi  TOCYJAPCTBEHHBIM  00pa3oBaTeIbHBIM  CTaHAAPT
OCHOBHOTO oOmiero oOpa3oBanusi (yTBEpKIEH TpUKa3oM MuUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepamuu ot 17 nexadbps 2010 r. Ne 1897) (B
pen. ot 21.12.2020)

3. [Tacmopt HauuoHanbHOro mnpoekTa «OOpazoBaHue» (yTBEpkKAEH
npesuguymoMm Coseta mnpu lIpesunente PO mo crparerndyeckoMy pa3BUTHIO U
HallMOHAJIbHBIM MPOEKTaM, TPOTOKOJI OoT 24.12.2018 Ne 16)

4. l'ocynapcrBennass mnporpamma Poccuiickont ®epepaunn «Pa3zButue
obpazoBanus» (yrBepxkiaeHa IlocranoBnenuem IlpaButensctBa P® ot 26.12.2017
Ne 1642 (B pen. ot 22.02.2021) «O6 yTBEepkIAEHUU TOCYIAPCTBEHHON MPOTPAMMBI

Poccuiickoit @enepanuu «Pa3Butre oOpa3oBaHUs»



5. [IpodeccuonanbHblii CTaHJIapT «ITemaror (nemaroruueckas
NEATeNIbHOCTh B JIOIIKOJILHOM, HayajdbHOM OOIIEM, OCHOBHOM OOIIEM, CPEIHEM
oOmemM 00pa3zoBaHuM) (BOocHUTATENh, YUUTENb)» (B ped. ot 16.06.2019). Ilpukas
MunuctepcTBa Tpyaa U counanbHoi 3amuThl PO ot 18 okta0ps 2013 1. Ne 544H, ¢
U3MEHEHUAMU, BHECEHHBIMU ITpHKa3oM MuHucrepcrsa Tpyaa U couzamutsl PO ot
25 nexaOps 2014 r. Ne 11151 1 ot 5 aBrycta 2016 1. Ne 4221

6. IIpodeccuonanpubIit CTaHAApT «Ilemaror JOTIOJTHUTEIBHOT O
oOpa3oBaHus AeTeil U B3pociubix». Ilpuka3 MuHuctepcTBa Tpylda M COLUUATBHOU
3amutel PO ot 5 mas 2018 r. Ne 298H «OO0 yTBepxkaeHuu mnpodhecCuOHaTbHOTO
cranaapra «llenaror JOMOIHUTENBHOIO 0Opa30BaHUs AETEH U B3POCIBIX»

7. [TocTtaHoBneHue [JIABHOTO TOCYIAapCTBEHHOTO CAHUTAPHOTO Bpada
Poccuiickoit ®@eneparn ot 28.09.2020 Ne 28 «O06 yTBepKIE€HHUU CAHUTAPHBIX
npaBun CII 2.4, 3648-20 «CaHHTapHO-MIUIEMHOJIIOTHYSCKUE TPEOOBAHUS K
OpraHu3alusM BOCIHUTAaHUS M OOy4YeHHUs, OTAbIXa M O3JOPOBICHUS JETeH U
MOJIOZIEKI.

8. Pacnopsbxenne Munnpocsemienust Poccun ot 01.03.2019 Ne P-20 «O6
YTBEPKACHUN METOJMYECKUX PEKOMEHAALMKA MO CO3aHHI0 MECT, B TOM 4YHUCIE
pEKOMEHJAIMu K OOHOBIIGHUIO MAaTepUaIbHO-TEXHUYECKON 0asbl, C IIeNbIO
peanu3ald  OCHOBHBIX M JIOMOJHHUTEIBHBIX O0Opa30BaTENbHBIX MPOrPaMM
1M (GpPOBOro, €CTECTBEHHO-HAYYHOT'0, TEXHUYECKOTO U TYMaHUTApHOTO Mpoduieit B
o0pa3oBaTeIbHBIX OPraHU3AIMSIX, PACTIONOKEHHBIX B CEILCKOM MECTHOCTH U MaJIbIX
ropoJaxy».

9. Ilucemo Munobpuayku Poccum ot 29.03.2016 Ne BK-641/09 «O
HalpaBJICHUM METOAUYECKUX peKoMeHaanui» (BMecte ¢ «MeToanuecKuMu
pEKOMEHAAIMsMA 10  peaju3aluyd  aJalTUPOBAHHBIX  JOMOJHUTEIbHBIX
001eo0pa3oBaTeIbHBIX poTrpamm, CITOCOOCTBYIOITHX COIMAJILHO-
MICUXOJIOTMYECKOI peabuauTanuu, npoPecCHOHaATbHOMY CaMOOIPEIEICHUIO IeTei
C OrpaHUYEHHBIMM BO3MOXHOCTSIMH 3/I0POBbS, BKIIIOYasl [IE€TEH-UHBAIUJIOB, C
Y4ETOM UX 0COOBIX 00pa30BaTEIbHBIX NOTPEOHOCTE);

10. Ilpukaz MunucrepctBa oOiiero u npodhecCUHOHAIBHOTO 00pa3oBaHUs

CepanioBckoit oonactu ot 30.03.2018 r. Ne 162-J1 «O6 yrBepxknennu Konuenmuu



pa3BuTus oOpazoBaHus Ha TeppuTopun CBepasioBckoil obsiactu Ha nepuoy 10 2035
rojiay.

[Iporpamma HampaBjieHa Ha TO, YTOOBI yBJ€Yb PEOAT, OTKPHITH UM MU
pelieHrs TBOPUYECKUX 3ajJad, NPOCKTUPOBAHUS MOJENEH, Kak OJIHOTO U3
YBJIEKATEIbHEHIIINX TEXHUYECKUX BUJIOB MOJCIUPOBAHUS, KOHCTPYUPOBAHUS U
acTeTHYecKoro opopmieHus uzaenuit. Kpome toro, nporpamma qaét BO3MOXKHOCTb
MPOCJICIUTh TUHAMUKY TBOPYECKOI'O POCTa, MOAACPIKUBAS MBITIUBOE CTPEMIICHHE
pebeHka y3HaTh OOJBIIE O TEXHUKE BO BCeX €€ TMPOSBICHUSX, DPa3BUBAET
MOMCKOBYIO JICSITEIBHOCTh. B mpoiiecce pabOThl JAETH TMOJYy4arOT HaBBIKH
KOHCTPYUPOBAHUS M, y4arcsl  TMOJb30BaThCA  PA3JIUYHBIM  MPOTPAMMHBIM
UHCTPYMEHTOM, PEIIaTh KOMIIO3UITMOHHBIC 3a]1a4H.

AKTyaJIbHOCTh JJAHHOW MIPOrpaMMBbI 3aKJIFOYAETCS B TOM, YTO OHA MOJHOCTHIO
COOTBETCTBYET BHIOOPY KITIOUEBBIX MMPUOPUTETOB MOJEPHUBAIIUU TEXHOJIOTHIECKOTO
pPa3BUTHSA HAIlEH CTpaHbl, @ UMEHHO — BbIX0J1a Poccuu Ha HOBBIN TEXHOJIOTHUECKU
ypOBEHb, OOECIeYEeHUs] JUIAEPCKUX TMO3UIMA B MHUPE B OOJacCTH BHEAPEHUs
HOBEHMIINX TEXHOJIOTHH. DTO, HECOMHEHHO, KacaeTcsa U HEOOXOAMMOCTU Pa3BUTHUSA
CAD cucrtem, mnporpaMMUpOBaHHUS pa3JIMUHBIX MAHUIYJIATOPOB, W BBITYCKa
CHEIUANKNCTOB, YMEIOUIUX paboTaTh B 3TUX CUCTEMaX.

1.30Tanuyurte/ibHbIE 0COOEHHOCTH MPOTrPAMMBI

JOOII «AaauTUBHBIE TEXHOJOTUM U MPOTOTUIIUPOBAHKE» OTIMYACTCS TEM,
YTO COCTOMT W3 JIBYX MOJYJEH, BKItOUaromux B cedst oo0yuenune CAD cucreme moa
HazBanneM «KOMPAS rpapuxk 3D», a Takxke ymopaBieHue poOOTOM -
manumnynstopom DOBOT magician.

1.4 Anpecat nporpammabl

IIporpamma paccuutana Ha nereit 13-17 ner. Vuamuecs ¢opmMupyrorcs B
IPYINIy € Yy4YeTOM HWHIAUMBHAYalbHbIX oOcoOeHHocTei. KonumuecTBeHHbI COCTaB
TPyNI y4Yanuxcs B MOMEIIEHWH KaOuHeTa ucxos u3 pacuetoB cornacHo CanlluH
2.4.4.3172-14 coctasnsiet He Ooiiee 11 yenosexk.

[Iporpamma pa3paboTaHa Cc y4eTOM BO3PACTHBIX OCOOEHHOCTEH JeTeit

CPCAHCTO U CTAPpIICIO HIKOJBHOI'O BO3pacCTa.



B naHHBII BO3pacTHOM mepHoJ B Y4YeOHOW JE€ATEIBbHOCTH HOJIPOCTKA
Pa3BUBAIOTCS BHUMAaHHE, NaMATh, MBIILICHUE, 3aKaJSIOTCS BOJISI U XapakTep,
MPOSIBISIOTCSL  criocoOHOCTU. OJHAKO HE YYE€HHE BOOOIE HU3MEHSET JMYHOCTD
MOApPOCTKa, a crnenuduueckue, OCOOCHHBIE, XapaKTEpHbIE CHOCOOBI YCBOCHHS
pasHoro Mo cojiepxkaHuto u ¢opme ydyeObHoro (M He Yy4yeOHOTO) Marepuana.
XapakTepHOW YEpPTOM 3TOr0 BO3pacTa SBJIIETCSA IBITIMBOCTb yMa, CTPEMIICHHE K
MMO3HAHUIO, TOJPOCTOK JKAJHO CTPEMHTCS OBJAJETh KAaK MOXHO OOJIBIIUM
KOJMYECTBOM 3HAaHMM, TPU OTOM, HE oOOpaiias JOJDKHOTO BHUMAHUSI Ha HX
CUCTEMAaTHUYHOCTb.

[TogpocTku HampaBISIOT YMCTBEHHYIO JEATEIBHOCTh Ha Ty cdepy, KoTopas
Oosbllie Bcero ux yBiiekaeT. B aTom Bo3pacte y oOyuwaromuxcs (HOpMUPYIOTCS
3a1aTKU Oyaymux NnpodeCCHOHABHBIX HAaBBIKOB. [109TOMYy HEMalOBa)XHO B ATOT
NepuoJi TOMOYbh PEOCHKY HANpaBUTh CBOM YMCTBEHHBIE MOTPEOHOCTH B HYKHOM
HarmpaBiieHu”. [logpOCTKM WEHST MpernojaBaTesiel 3HAIIMX U CTPOTHX, HO
CIIPaBEJIMBBIX, TOOPOXKENATEIbHBIX U TAKTUYHBIX, KOTOPHIE YMEIOT MHTEPECHO U
MOHSITHO OOBSICHATH MaTepual, B TEMIIE OPraHu30BaTh pabOTy Ha ypoKe, BOBIEYH B
Hee 00yYaloIIUXCs U CAENaTh €€ MaKCUMaIbHO TPOYKTUBHOM JJI BCEX U KaXKIOTO.

1.5Pexum 3aHsaTH.

[TpoaoXUTEIBHOCTH OTHOTO aKageMudeckoro yaca — 40 MUHyT.

[TepepniB Mexk 1y YyueOHBIMU 3aHATUSAMHU — 10 MUHYT.

OO011ee KOJIM4eCcTBO 4acoB B Heero — 10 yacos.

3aHATUSA POBOAATCA S5 pa3 B HEAEIIO MO 2 yaca.

1.6 O6bem mporpammbl — 340 uvacos. [Iporpamma paccuutana Ha 1 roa
o0yJeHHUSI.

1.7 OcoGeHHOCTH OpraHU3anUy 00Pa30BaTEJILHOIO MPoLecca.

3aHsTUA TpoBOASATCA S5 pa3 B Hememwo no 2 yaca. M3 Hux 2 yaca
MPEeAYyCMOTPEHBI JIsl UHAWBUIYaJbHbBIX 3aHSATUH.

1.8 ®opma oOyueHus

®opmbl o0yuenuss 1o JIOOII  «ApauTuBHBIE  TEXHOJOTUM WU
MPOTOTUIIMPOBAHUEY»:  WHIMUBUAYyaJlbHAsi, TPYINOBas, C  HCHOJIb30BAHUEM

MUCTAaHIUOHHBIX TEXHOJIOTHH.



1.9 Buabl 3aHATHIA.

OO6pazoBarenbHbId  TPOILIECC BKJIOYAET B Ce0S KaK TEOPETHUYECKUE
(uHCTpyKTaX, Oecela, HM3yd4eHHE MPOTPAMMBI), TaK U TMPAKTUYECKUE 3aHSATHUS
(pabota ¢ poOOTOM-MaHUITYJISATOPOM, pa3padboTKa MPOrpaMm).

1.10 dopmbl UTOrOBOI aTTECTALMU

I[To okonuannu JIOOIl npousBoauTCs NyOMWYHAsA 3alUTa MPOEKTA
(uccnenoBatenbckas padbora).

2. TIEJb U 3AJJAYH JONOJHUTEJbHOM
OBIIEOBPA3OBATEJbHOM OBIIEPA3BUBAIOIIEN ITPOT'PAMMBI

2.1 Ileab nporpamMmsbi.

OCHOBHOM  1€JIBI0  Kypca  SIBISIETCS. WM3YyYUTh OCHOBHBIC  TOHATHS,
UHCTPYMEHTBI H TpUEMBI  pabOTBl B  pPa3HBIX CHUCTEMax TPEXMEPHOTO
MOJICIMPOBAHMS, IPOTPAMMHUPOBAHUS, 4 TAKXKE CUCTEMBbI CJIaliCUHTa U KOJUPOBKH B
gcode. Kypc mo3BoJIUT yuyeHUKAM MOJTYyUYUTh MPOYHBIE HABBIKK PaOOTHI B Pa3IMYHBIX
porpaMmax, Hay4uThCS UCTIOIb30BaTh UX OCHOBHBIE BO3MOKHOCTH.

2.2 3agaum.

1. OGyuarormiue:

— TMPaBWIBHO CO37aBaTh MapaMETPUYECKUE OCKU3BI [JIS  IOCIEAYIOIIETO
CO3/IaHUsI Ha UX OCHOBE TPEXMEPHBIX 3JIEMECHTOB;

— co3maBaTh TpPEXMEpPHBIC JeTaad U COOpPKH, MaKCHUMaJbHO HCHOJB3Ys
Bo3MOkHOCTH CAD cucTeMmsl;

— TOJTy4aTh HAa OCHOBE CHPOCKTHUPOBAHHBIX TPEXMEPHBIX MOJICIICH CBS3aHHBIC
KOMIUICKTBI KOHCTPYKTOPCKUX JOKYMEHTOB;

— Cco3/1aBaTh B AaBTOMATHYECKOM pEXKHME 4YEpPTSHKH JeTalleh U COOpOK,
MPOCTABIATh Pa3Mephl, TEXHOJIOTHYSCKUE 0003HAYCHUS, OQOPMIISTh TEXHUYCCKHE
TpeOOBaHUS U OCHOBHYIO HA/IMHCH;

— MPOBEPATH COOPKY, PEIAKTUPOBATH COOPKY M €€ KOMITOHCHTHI.

- TIEPEBOJUTH CO3JIAHHYIO MOJCIb, B BEKTOPHBIC (POPMATHI C MOCISTYIOITUM
nponuckiBaHueM gcode.

2. BocrniurateapbHBIE:



- HAy4UTh pabOTaTh B KOJJIEKTUBE, SOPEKTUBHO pacHpeiesiaTh 00sI3aHHOCTH;

- BOCIIUTATh YMEHHUE KYJIbTYPHOTO U BEKJIMBOTO OOIICHUS C OKPYKAIOIIUMH;

- HAy4YUTh TPUMEHATH 3HAHUS, TMOJYUYECHHBIE B XOJI€ pealu3alluy JaHHOU
MIpOrpaMMBbl B IPYTUX 00JIACTSIX 3HAHUI;

3. Pa3BuBaromue:

- pa3BUTh TBOPUYECKYIO MHUIIMATUBY U CAMOCTOSITEIILHOCTD;

- HAYYUTh MPUMEHSTH 3HAHUS, YMEHUS U HABBIKH, TIOJYYCHHBIE TTPU U3YUCHUU
JIPYTUX NPEIMETOB: MaTeMaTHKU, PU3UKH, UHPOPMATUKU, TEXHOJIOTUU;

- pa3BUTh YMEHHUE COOUPATh, AHAIM3UPOBATH U CUCTEMATU3UPOBATh WH(OPMAIIHIO;

- pa3BUTh MOTHUBAIIMIO U 3aWHTEPECOBAHHOCTh K €CTECTBEHHBIM HayKaM,
Pa3BUBATHCS B PA3JIMUHBIX HAMIPABJICHUSIX 3HAHUM;

- pa3BUTh MCUXOPUZNOTOTHUECCKHE KaUeCTBA: TaMATh, BHUMaHUE, CIIOCOOHOCTh
JIOTUYECKU MBICIUTh, AHAJIU3UPOBATh, KOHIEHTPUPOBATh BHUMAaHUE Ha TJIaBHOU
3ajaye;

- pa3BUTh YMEHHE OTBETCTBEHHO OTHOCHUTBHCS K TpoOiieMam oOOIIecTBa,
OKa3bIBaTh B3aUMOIIOMOIIb B PA3JIMYHBIX CUTYAIUX;

- Pa3BUTh YMEHHE KYJIbTYPHOTO U BEKJIMBOTO OOIIEHUS C OKPY>KAIOIIUM.

3. COIEPKAHME JIONIOJTHUTEJIBHOM OBIIIEOBPA3OBATEJIBHOM
OBIIEPA3BUBAIOIIEN ITPOT' PAMMBI
Bunsl 3anstuii, peanmusyembix B pamkax JJOOII: mpaktuyeckoe 3aHsiTHE,
TEOPETUYECKOE 3aHATHE, JIEKIMS CaMOCTOsATEIbHasi paboTa, OMpOC, TECTUPOBAHHE,
YPOK IPOBEPKH M KOPPEKIIMHA 3HAHUN U YMEHHM.

3.1 YueOHblii (TeMaTHUYeCKHil) IIaH

Ne Ha3Banmue Kosan4yecTBo 4acoB dopma
n/n Moy is/pa3jena Bcero Teopus IIpakTuka | aTTecTanMu/KOHTPOJIA
Mopyas 1
3D moaeaupoBaHue U NPOTOTHIIHPOBAHHE
Bsoanoe 3ansTue. Texymmui
Nucrpykrax no Th. 2 2 - KOHTPOJIB/OIIPOC,
HaOro/1eHNe
O6mue ceaenus o CAD Texymmii
u CAM cucremax 10 4 6 KOHTPOJIB/OTIPOC,
(KOMIIAC-3D, Fusion HaOII0AeHUE
360).




TBepaorensHOE Texymun
MO/ICTUPOBAHHUE. 10 6 KOHTPOJIB/OIPOC,
HaOIr0/IeHNE
Co3nanue paboyero Texymmii
yepTexa. 10 6 KOHTPOJIB/OIPOC,
HaOroIeHNe
Texymmit
Co3nanne KOMIIOHEHTA B ym
10 6 KOHTPOJIB/OIPOC,
KOHTEKCTE COOPKH.
Ha0JII0ICHUE
Texymmit
JHoGaBienue ym
. 10 6 KOHTPOJIB/OIPOC,
CTaHJIAPTHBIX WU3JICITHA.
HaOJII0ICHHE
Coznanue cOOpoYHOTO Texymuii
yepTexa cOOpouHOI 10 6 KOHTPOJIB/OIpOC,
€MHUIIBI. HaOJI0ICHNE
Texymmit
[lepeBon nzo6paxeHus U3 v
10 6 KOHTPOJIB/OTIPOC,
pacTpoBOTO B BEKTOPHOE.
HaOJII0ICHHE
N3ydenune nmporpamm Texymmit
cnaiicepos (Cura, 10 6 KOHTPOJIB/OTIPOC,
XYZprintng, Slic3r) HaOJI0ICHHEe
Pasmemenne n Texymmui
MacITabupoBaHue 10 6 KOHTPOJIB/OIIPOC,
00BEKTa Ha CTOJIE HaOIIOAEHUE
craiicepa.
Texymmuit
PenaktupoBanue oObekTa ym
. 10 6 KOHTPOJIB/OTIPOC,
B craiicepe.
HaOJIFOIEHIE
[TepeBoa moaenu u3 Texymmit
BEKTOPHOH (hOPMBI B 6 4 KOHTPOJIB/OTIPOC,
gcode. HaOJIFOIEHE
Texymmuit
00630p BuA0B 1 TUIIOB 3D ym
10 6 KOHTPOJIB/OTIPOC,
MIPUHTEPOB.
HaOJIFOIEHIE
O0630p BUIOB U THIIOB Texymumit
IJIACTUKOB U CMOJI IS 10 6 KOHTPOJIB/OIIPOC,
3D neyatu. HaOJI0ICHIE
Texymumit
[ToaroToka 3D npunTepa yi
10 6 KOHTPOJIB/OTIPOC,
MeYyaTu.
HaOJIFOIEHE
Texymumit
[Teuars geranu Ha 3D ym
10 9 KOHTPOJIB/OIpOC,
MIpUHTEpE.
HaOII0ICHIE
®dunuiHasg o0paboTKa Texymnii
neranu (MOKpacka, 10 9 KOHTPOJIB/OTIPOC,
JAKUPOBKA, CKIICHKA). HaOJIr0/IeHNe
Texymunit
KonnexkrusHas pabota i
10 10 KOHTPOJIB/OMpOC,
HaJ IETANbIO.
HaOII0ICHIE
Texymmit
3aKIIIOYUTENBHOE ’ ) KOHTPOJIB/OIpOC,
3aHSTHE. HaAOII0ICHNE, 3aIlUTa

IIPOEKTa




HUroro:

170 58 112
Mopyas 2
Maruueckasi pyka
(ynpasJyenue po6orom manunyasitopom DOBOT magician)
Bsoanoe 3anstue. Texymun
Wucrpykrax mo Th. 2 2 - KOHTPOJIB/OIIPOC,
HaOJII0ICHUE
Kto Takoi naxenep u Texymun
YeM OH 3aHUMAETCA. 10 4 6 KOHTPOJIB/OIPOC,
Ha0JII0ICHHUE
Kak craTp nHX)eHepoM. Texymmun
Kakumu xauectBamu 10 4 6 KOHTPOJIB/OTIPOC,
JOJIKEeH 00J1a/1aTh HaOJI0ICHIE
XOPOIIHH CIIEIUAIIHCT.

Onucanue Texymuii
MUKPOKOHTPOJIJIEPHOI 10 4 6 KOHTPOJIB/0OIpOC,
miaTsl ¥ Habopa 1o HaOJI0ICHHE

pOOOTOTEXHHUKE.

Tloaxmrouenne Texymmit
MUKPOKOHTPOJUIEPHON KOHTPOJIB/OIpOC,
TIJIATHI K KOMITBIOTEPY. 10 4 6 HaOJIOICHHE

Cpena pa3paboTku
ApnayuHo.
3HAKOMCTBO C pOOOTOM Texymuit
Manumyisitopom Dobot 10 4 6 KOHTPOJIB/OTIPOC,
Magician. HaOJIFOIEHIE
Texymmit
HyzeT ynpasnenus u 10 4 6 KOHTPOJIB/OTIPOC,
pexXUM 00yICHHS.
HaOJIFOIEHIE
[TuceMo u pucoBanue. Texyuuui
T'padneckuii pexiM, 10 4 6 KOHTPOJIB/OTIPOC,
HaOJIFOIEHIE
Texymmit
3D nevars. 10 4 6 KOHTPOJIB/OTIPOC,
HaOJIFOIEHE
3HAKOMCTBO C Texymmuit
rpaduyeckoii cpenoi 10 4 6 KOHTPOJIB/OIpPOC,
MIPOrPaMMUPOBAHHUS HaOIIOICHIE

Dobot Blockly.

Texymmuit
JloMuHoO. 10 4 6 KOHTPOJIB/OTIPOC,
HaOJIro/1eHNe
IIporpamma c Texymui
OTJIO’)KEHHBIM CTAPTOM. 6 2 4 KOHTPOIIL/OTIPOC,
HaOJIr0/IeHNe
Texymmui
My3bIKa. 10 4 6 KOHTPOJIB/OMpOC,
HaOJIro/1eHNe
ITonxmrouenue Texymui
CBETOJHOJIOB. 10 4 6 KOHTPOJIB/OMPOC,
HabIro/1eHNe
IloakaroueHue gaTyuka 10 4 6 Texymmit
cBeTa KOHTPOJIB/OMPOC,




HaOJII0IeHNE
Tekymunit
IIITamIioBKa IIeyaTu Ha
conBeliene 10 4 6 KOHTPOJIB/OIIPOC,
pe. HaOII0AcHUE
Tekymunit
Vknamka mpeaMeToB ¢
iOHBSﬁg . 10 4 6 KOHTPOJIB/OIIPOC,
pa. HaOIr0ACHUE
Texymmit
CopeBHOBaHUSI. 10 - 10 KOHTPOJIB/OIIPOC,
HaOII0ACHUE
Texymmit
3aKIIOUYUTEILHOE ) ) KOHTPOJIB/OIPOC,
3aHsATHE. HaOII0AeHHUE, 3aI[ATa
MIPOEKTA
Hroro: 170 64 106
Beero: | 34 122 218

3.2 Conep:xkanue yueOHOro (TeMaTu4ecKoro) njiaHa
Moayas 1. 3D MoaesmpoBaHue ¥ NPOTOTUNIHPOBAHHUE

1. BBogHOE 3aHsTHE.

Teopernueckass 4yacTh: 3HAKOMCTBO ¢ ydamumucs. O 3D mMopenupoBaHum.
Lens u mopsimok paboThl Kpyxkka. [IpaBuna Oe3omacHoi paboTel. [emoHCTpanus
3D moxuenen.

2. O6mume ceenenus o CAD u CAM cucremax (KOMITAC-3D, Fusion 360).

Teopetnueckass 4YacTb: Ha  COOCTBEHHOM TpUMEpe, IOKa3bIBaHUE
MPOXOAUMBIX OTIEPALINH.

[Ipaktuueckas paboTta: OCHOBHBIE KOMMOHEHTHL. KoiexkTtuBHas paborta.
OcHoBHBIE 31eMeHThI nHTEpdetica. OCHOBHBIE TEPMUHBI TPEXMEPHOU MOJIEIH.

3. TBepaOTENBHOE MOICIIUPOBAHHUE.

TeopeTndeckass dYacTh: Ha COOCTBEHHOM TWIpHMeEpEe, IOKA3bIBaHUE
MIPOXOIMMBIX ONEPALUN.

[IpakTuueckast paboTa: mpeaBapuTeNbHAsi HACTpPOWKA CHCTEMBbl. AHalu3 U
mwianupoBanne neranu. Co3ganume Qaima nerann. Pabota B pexume dcKu3a.
[lapamerpusanus B 3ckuzax. I[IpocraHoBka pasmepoB B 3ckuzax. Onepanus
BBIJIABIIMBAHUA. YIIpaBJI€HUE OpHUEHTaluen wMojnenu. IloctpoeHne OTBEpCTHH.
Co3nanne 3epkanbHOTO MaccuBa. OTMeHa ©W TOBTOp JeWcTBui. JloOaBneHue

CKpyrieHuil. Pac4ér MaccoBO-IIEHTPOBOUHBIX XAPAKTEPHUCTUK JeTanu. PacceueHue




Mozenu IIockocTaMH. IIpocTaHoBka pa3MepoB M O0O3HAYEHU B TPEXMEPHOU
mozenu. Cioun. Texuuueckue TpeOOBaHUS B MOJEIH.

4. Co3nanue paboyero yeprexa.

TeopeTnueckass 4YacTb: Ha COOCTBEHHOM NpUMEpPE, IOKa3bIBaHUE
IIPOXOAMMBIX OIIEPaLUN.

[IpakTtuueckas pabora: BIOOp OpHEHTAaLMM JJIs TiIaBHOro Buja. Co3nanue u
HacTpoilka ueprexa. Co3gaHue CTaHIAPTHBIX BUAOB. KOMIIOHOBKa 4YepTexa.
[Ipoexkuonnsie cBsizu. Co3manue paszpe3a. Co3maaHue BBIHOCHOTO JJIEMEHTA.
TexctoBeie ccbuiku. IIpocraHoBka pa3zmepoB. [IpocTaHoBKa TEXHOJOTHMYECKHX
o6o3HaueHu. OdopmiieHHE TEXHUUECKUX TpeOoBaHMM. 3amoJIHEHHE OCHOBHOM
Hajnucu. BeIBOJI TOKyMEHTa Ha MeYarh.

5. Co3naHue KOMIIOHEHTa B KOHTEKCTE COOPKHU

TeopeTnueckass dYacTb: Ha COOCTBEHHOM IIpUMEpPE, IMOKa3bIBAHUE
IPOXOAUMBIX OTEpaIiuii.

[Ipaktuueckas paboTra: OMOJHUTENBHBIN crnocod paboTel «Co3maHue
reOMETPUU B KOHTEKCTE COOpKW». BBIOOp MIOCKOCTH AJiA CO3[aHUsI KOMITOHEHTA.
Conpsokennie  «Conanenue». I[lpoenupoBanue o0ObekToB. BoimaBnuBanue 6e3
sckuza. Coznanue pebpa xkeéctkocTH. lIpuBsizka K MPOEKIUSIM OOBEKTOB MOJEIH.
PenaktupoBanne koMmoHeHTa Ha MecTte W B OkHe. [locTpoeHme oTBepcTHd C
noMolplo 6nbanoreku «CrangaptHeie u3aenus». Co3aHue MaccuBa o0 CETKE

6. lobGaBieHne cTaHIapTHBIX U3ETUI

Teopetndeckass dYacTh: Ha COOCTBEHHOM TMIpUMEpPE, IMOKa3bIBAHUE
MIPOXOIMMBIX OIEPALUM.

[Ipaktuueckas paboTa: oOmme cBemeHus o Oubnuorexe «CTaHgapTHBIC
uznenus». JlobaBneHne B cOOpKy KpeméxHbIX anemMeHToB. Co3paHue MaccuBa IO
obpasiy. Ciou B Mmojensax coopok. CeueHHsI MOICIH. 30HBI.

7. Co3nanue cOOPOYHOTO YepTeka COOPOTHOM € TMHUITBI.

TeopeTndeckass dYacTh: Ha COOCTBEHHOM TWIpUMeEpe, TOKA3bIBaHUE
MPOXOIMMBIX ONEPALUM.
[IpakTrueckast paboTa: yJgajieHue U noramieHue Bujaa. Pa3pbiB IpOEKIMOHHBIX

cBsa3eld Mexnay Bujgamu. [IpocTaHoBKa pa3smMepoB ¢ mocajkaMu, 0003HAYEHUSIMU



KBUINTETOB WM TIPENEIbHBIX OTKIOHEHMH. Mcnonmb3oBanue CrpaBOYHUKA KOJOB H
HAaUMEHOBAaHUU JJOKYMEHTOB.
8. IlepeBo n300pa)keHUs U3 PaCTPOBOTO B BEKTOPHOE
TeopeTndeckass dYacTh: Ha COOCTBEHHOM TIpHMeEpe, TTOKA3hbIBAaHUE
IIPOXOAMMBIX OIlEPaLUN.

[IpakTuyeckast padbota: mpocMOTp Bcelt aetanu (cOopku). Uepe3 coxpaHeHHe
nepeBoJ] U300pakeHUsT B BEKTOpHBIN (Gopmat (.stl, .obj). [IpocmoTp momyueHHOro
M300paKeHUs, TMpU HAIW4YUU JedeKkTa, TOBTOP OIepaluu TepeBoja ¢opmara ¢
JIPYTHEMH ITapaMeTpamMHu.

9. Co3nanue cnenupuKaiui.

TeopeTudeckass 4YacTh: Ha COOCTBEHHOM TIpHUMEpPE, ITOKa3bIBAHHUE
TIPOXOIUMBIX OTICPAIIHIA.

[TpakTrueckas paboTa: OTKPBITh BCE pa3HbBIC ClIAMCEepbl, M U3YYUTh CXOJICTBA
U pa3audusi: 0003HaYEHUN, KOMaH/, TapaMeTPOB.

10. Pa3memienre u MaciurabupoBanue 00beKTa Ha CTOJIe cliaicepa.

TeopeTndeckass 4YacThb: Ha COOCTBEHHOM TMIpUMEpE, IIOKa3bIBaAHHE
POXOUMBIX ONIEPALIHiA.

[IpakTuueckas paboTa: BCTaBUTh MOJIENb U3 3apaHee COXpaHEHHOTO (aiina, B
pabouee mone cnaiicepa. C TOMOIIBIO CITY)KEOHBIX KOMaH/ PACIIOJI0XKHUTh TaK, 4TOO
JIeTallb TIOJIHOCTHIO TIOMEIajach B IMOJe medatd. Ecnu nerans He BNHMCHIBAECTCS B
noJjie TeYaTH WM CIUIIKOM Maja, C MOMOINbI0 MacIiTaOupOBaHUS, YMEHBIIUTh
(YBEJIMYHTH) I€TAIIb 110 OCSIM.

11. PenaktupoBanue o0ObeKTa B claiicepe.

TeopeTndeckass dYacTh: Ha COOCTBEHHOM TIpUMeEpe, IOKa3bIBaHUE
MIPOXOJIMMBIX ONEPALUM.

[Ipaktnueckas paboTa: HACTpawWBaHWE TONIIWHBI ITUTACTUKA, BBICOTHI
MevyaTaemMoro Cjos, CKOPOCTH TIedaTd, 3allOJIHCHHs JeTald, BUJA 3aMOJHEHUS
JeTaIu, IPOCTABIICHHUE TAICPKEK (TIPpH HEOOXOIMMOCTH).

12. TlepeBoa Moaenu u3 BEKTOpHOU Gopmbl B gcode.

TeopeTndeckass dYacTh: Ha COOCTBEHHOM TIpHMeEpEe, TTOKA3hIBaHUE

MPOXOAUMBIX ONEPaLHil.



[IpakTtuueckas paboTta: mocie MPOCTAHOBKH BCEX MapaMeTpPOB, COXpPaHEHHUE
netanu B popmate gcode. [IpocMOTp moaydeHHOM MOAEIH, €CIU BCE YCTPAUBAET TO
OCTaBJIIEM KaK €CTb, €CJIM MMEETCA HM3bsiH, TO MEHSEM NapameTpbl U MOBTOPSEM
COXpaHEHHUE U MPOCMOTP, NIOKA MOJyYEHHAs! MOJIeIb HE OyJIeT HAC yCTpauBaTh.

13. O630p BUAOB U TUNIOB 3D NpuHTEPOB.

TeopeTnueckass 4YacTb: Ha COOCTBEHHOM NIpUMeEpEe, IOKa3bIBaHUE
MIPUHTEPOB.

[Ipaktuueckas pabora: usyuenue pazuuubl Mmexay FDM u SLA neuatsmu.

14. OG30p BUIOB U TUIIOB IIACTUKOB U cMoJ Jyuist 3D neyaTw.

TeopeTnueckass 4YacTb: Ha COOCTBEHHOM NIpUMepe, IOKa3bIBaHUE
IUIACTUKOB M CMOIJL.

[Ipaktuueckas pabora: uzyuenue paszuuubl mexay PLA, ABS, PETG, PCL
IUTACTUKaMHU, a Takke 4k u 2k YD cMmonamu.

15. IloaroroBka 3D npuHTEpa NEYaTH.

TeopeTnueckass dYacThb: Ha COOCTBEHHOM TIIpUMeEpe, IOKa3bIBaHUE
NOATOTOBKY MPUHTEPA K MEYATH.

[IpakTrueckas pabora: BU3YaJIbHOE OCMaTpUBaHUE, MIpOBEPKA
IUIOCKOCTHOCTH CTOJIa 1O OTHOIIEHHIO K coruty (Y® skpany npunrtepa). [IpoBepka
JIBUKEHHUS TIO OCSIM 10 CTOIl CUTHAJIA.

16. IleyaTtp neranu Ha 3D npuHTEpE.

Teopetnueckass dYacThb: Ha COOCTBEHHOM TWIpHMeEpe, IOKa3bIBaHUE
MIPOXOJIMMBIX OIEPALUN.

[IpakTnueckass pabota: noakiatoueHue npuHrepa no COM mpoBony u
oTmpaBKa paHee coxpaH€HHOro gcode Ha medarb. Wnm medars uyepe3 flash
HAKOMUTENb, paHee coXpaHEHHOTO gcode.

17. ®unuiinas oOpaboTka neranu (moKpacka, JJaKUpOBKa, CKICHKA).

Teopernueckass dYacTh: Ha COOCTBEHHOM TMpUMEpEe, TOKa3bIBaHUE
MPOXOIMMBIX ONEPALUN.

[IpakTuueckass pabora: 00pabOTKa MMOTYYEHHOTO W3ACNHS, aKPUJIOBBIMU

IPYHTOBKaMHU, JIAKaMH, KpacKaMu, CTIpesiMU Wiu kuctoukaMu. CKiIeMBaHUE JeTalei

MpU HEOOXOJUMOCTH.



18. KomnektuBHas padota Haa cOOPKOIA.

TeopeTnueckass 4YacTb: Ha COOCTBEHHOM NIpUMEpPE, IOKa3bIBaHUE
IIPOXOAMMBIX OIIEPALUN.

[Ipaktuueckas pabora: co3zganue KommnoHoBowyHoOU reomerpuu. CoznaHue
JIOKAJNbHBIX CHCTEM KOOPJAMHAT JABWXKYIIUXCS KOMIOHEHTOB. OKOHYaTelbHas
npoBepka KommnoHoBouHOM reomerpuu. lIpoBepka KoMIIOHOBOYHOI reomeTpuu.
Onpenenenue crpykrypel wuzgenus. Coznanume kosuiekuuil. Coznanue (aitna
¢unanbHOM cOopku. JloOaBnenne KommoHoBouHOM reomerpuun. Pasmemienue
Mojzienell KOMIOHeHTOB B cOopke. Pacnpenenenue pabor. Co3znanue M HacTpoiika
Tunos 3arpy3ku. I[lpoextupoBanue kommnoHeHTOB. IleuaTe uznenusa. dunuinHas
obOpaboTtka neranu (coopku). KoHTpOIb pe3yabTaToB pa3padoOTKH.

19. 3akntounTeNnbHOE 3aHATHE.

[lonBenenne  WTOrOB,  BBISIBICGHHWE  JIYUIIUX  MOJENEH,  TIOOIIPEHUE
1ooe IuTeNEN.

Monyas 2. Marudeckasi pyka (ynmpapjieHHe POOOTOM MAHHUITYJIATOPOM
DOBOT magician)

20. BBogHoe 3ausaTue.

TeopeTnueckass yacTh: 3HAKOMCTBO ¢ ywanumucs. Llens u nmopsgok paboTsl
kpyxka. [IpaBuiia 6e3omacHoit pabotsl. JlemoncTparus Dobot Magician.

21. KTo Takoil MH)KEHEP ¥ YEM OH 3aHUMAETCS.

Teoperndeckass dYacTh: 4YTO O3HayaeT OBITH HWHXKEHEpOM. BBeneHue B
CHEIUANTBHOCTh WHXKEHEpa. Buabl nH)EHEPHBIX POdECCHid.

[IpakTrueckas paboTa: KOJJIEKTUBHAS paboTa. 3HAKOMCTBO C MCTIOIB3YEMbIM
obopynoBanuemM. OCHOBHBIE TEPMHUHBI UCIIOIb3yEMbI IIPU O0YUEHUU.

23. Kak cratp umkeHepoM. Kakumu kadecTBaMH JOJKEH 001a1aTh XOPOITHT
CHELUAIIHCT.

Teopernueckass 4acTh: MEpPBbIE IIard B HHXXEHEPHOM Jienie (ImyTH
3HaKOMCTBAa M TIOJlyueHHE o0O0pa3oBaHus). XapaKTepUCTHKa MpodeccHoHaTbHO
BAKHBIX KaueCTB, HEOOXOAUMBIX JIJISl 10 CTPOCHUS YCIEITHOM Kapbephl.

[IpakTuueckast padbora: padbora ¢ uHpopMmaimeii, ycTpoicTBa BBO/A BHIBOJA,

3HAKOMCTBO C Pa3JIMYHBIMH CpEeJaMU MPOrpaMMUPOBAHHS.



24. Onucanue MUKPOKOHTPOJUIEPHOM IJIAThl U HA00pa Mo po OOTOTEXHUKE.
TeopeTnueckass 4acTh: MUKPOKOHTPOJIIEP. AHAJOroBble U IU(PPOBBIE
noptsl. [Inata ApayuHo .

[Ipaktuueckas padora: cOOp AATYMKOB M KOMIUIEKTYIOIIMX ISl pa3pabOTKu
Mojienet pOOOTOTEXHUKH.

25. lloakno4yeHne MHUKPOKOHTPOJUIEPHOM IUIaThl K KomImbloTepy. Cpena
pa3paboTku ApIyHHO.

TeopeTnueckass 4yacTh: paccka3 4YTO Takoe ApPAYUHO M JJI YEro 3TO
HY’KHO.

[Ipaktuyeckas paboTa: MOJKIIOYEHUE TIUIATBI K KOMIIBIOTEPY 4Yepe3
pasnuuHble nopThl. [IporpamMmmupoBanue Ha si3bike ApayrnHO. CBETOIMOBI.

26. 3nakoMcTBO ¢ poOoTOM ManumyiasiTopoM Dobot Magician.

Teopetnueckass 4YacTh: O3HaKOMIJIGHHE C UHTepdeiicoM U QYHKUUAMH
nporpamMMmHoro ooecneuenus «DobotStudioy.

[IpakTrueckas paboTa: MOAKIIOYEHUE POOOTA-MAHUIYJIATOPA K KOMITBIOTEPY.
N3yuyenue npuéMoB 3axBaTa.

27. IlynbT ynpaBlieHUs U PEXUM O0yUEHHUS.

TeopeTnyeckass 4acTh: Ha COOCTBEHHOM IpUMEpE, TMOAKIIOYEHUE U
JIEMOHCTpals MyJbTa yrpaBieHus. HaznaueHne KHOMOK Ha MyJIbTe YIPABICHHUS.

[IpakTtuueckas paboTta: nmepeMelieHne KyOMKOB U3 OJHOM 30HBI B APYTYIO, B
OTpeIeIEHHON TTOCIIEIOBATEILHOCTH, C TTIOMOIIBIO MYJIbTa YIIPaBICHUS.

28. ITucemo u pucoBanue. ['paduueckuii pexum.

Teopernueckass 4YacTh: Ha COOCTBEHHOM MpUMEpE, IOKa3bIBaHUE
yIpaBJIEHHE POOOTOM-MAHUITYJIATOPOM B PEXKUME PUCOBAHUS.

[IpakTuueckas pabora: HacTpoilka M KaJuOpOBKa BBICOTHI HWHCTPYMEHTA.
Hamucate cBOE uMst 1 caenath HEOOIBIIONW PUCYHOK U3 BCTPOCHHON OMOTMOTEKH C
MTOMOIITI0 poOOTa-MaHUTTYJIATOPA.

29. 3D — Ileuars.

TeopeTnueckass 4YacTb: Ha COOCTBEHHOM IIpUMEpPE, IOKa3bIBaHUE

paboTsl poboTa- MaHumyssATopa B pexume 3D neuatu



[IpakTtuueckas paborta: mpuaymaTh, pa3padOTaTb UM HM3TOTOBUTH JAETANb C
rabapuTHeIMH pazmepamu 60x30x2.

30. 3HakoMCTBO ¢ rpaduueckoil cpeaoi nporpammupoBanus Dobot Blockly.

TeopeTnueckass 4acTb: O3HAKOMJIEHUE C HHTep(eiicoM rpaduueckon
cpenbl «Dobot Blockly», n3yuenne oCHOBHBIX JIOTHUECKUX (PYHKITUI U OJIOKOB.

[Ipaktuueckass pabora: pa3paboTaTh aNroOpuTM U €ro  OJOK-CXeMy
nepeMenieHus KyOuka ¢ MoMOILbI0 MEXaHUYecKoro 3axpaTa. CoCTaBUTh MHOKECTBO
HEOONBIIMX TMporpamMM JUisl JajbHEHIIero uxX OoO0beAMHEHHS B  OOJBIIYIO,
BBIMOJHSIOILYIO0 HEOOXOAUMYIO OTEpaIHIo.

31. JlomuHo.

TeopeTnueckass yacTh: MOKa3aTh pabOTy POOOTO-MaHUMYNIATOpa JIs
CO37aHUsl  TPOCTBIX  KOHCTPYKUHMH,  HCHONB3Ys  TpadUyecKyro  cpeiy
IPOrpaMMHUPOBAHHS.

[IpakTtuueckass paboTa: COCTaBUTh M OTJIAJAWTHh MPOTrpaMMy MO 3aJaHHOMY
npuMepy. IlonbITarbes yCnoXXHUTh IPOrpaMMy.

32. IIporpaMma ¢ OTIIOKEHHBIM CTAPTOM.

Teopernueckass wacTb: U3y4uTh OJOK JOCTyNna TMpPOrpaMMbl K
CUCTEMHOMY BPEMEHU KOMIIBIOTEPA U LIUKJII C MIPEl- U MOCTYCIOBUEM, BBIBOJ TEKCTA
Ha 3KpaH.

[IpakTnueckas paboTa: COCTaBUTh M OTIAAUTh HPOrpamMMmy IO 3aJaHHOMY
npuMepy. IlonbITarbes yCnoXXHUTD IPOrpaMMy.

33. My3bIka.

Teopetnueckass 4acTh: MOBTOPUTH THUIBI (PYHKIHMOHAIBHBIX OJIOKOB U
UX OCHOBHBIE BO3MO>KHOCTH.

[IpakTnueckas paboTa: B3ATh JIOOYI0 TOTOBYIO MEJOJUI0 M3 HHTEpHETA,
NEPEeBECTH HOTHI C KIABUATyphl B MPOTPaMMHBIA BHUJ, HACTPOUTH JJIUTEIHLHOCTDH
3BYYaHHS HOT U May3bl MEXKAY TAKTaMH.

34. I[lopkno4eHne CBETOANOIOB.

Teopernueckass 4acTh: WM3YYUTh OCHOBBI DJEKTPOTEXHUKH, BHEIIHHE

uHtepdeiicsl podoTa MAaHUTYJISITOPA U MOJKIIOUEHUE K HUM BHEIIHUX YCTPOUCTB.



[IpakTuyeckast paboTa: MOAKIIOUUTH CBETOAUOJBI K POOOTY-MaHUIYISATODY.
CocTaBUTh TPOrpaMMy U PEAM30BAThH HA MOOYEPENHOE UX MUTAHUE.

35. IlogkmroueHue JaTyrMKa CBETA.

Teoperuueckas 4acTh: MOBTOPUTh OCHOBBI JIEKTPOTEXHUKU, BHEIIIHUE
uHTepdeics podoTa MAHUTTYJISITOPA U MOJKIIOUEHUE K HUM BHEITHUX YCTPOUCTB.

[IpakTudeckass paboTa: co3jgaTh HporpaMMmy Ha MOOYEPEAHOE BKIIOUCHUE
CBETOIMO/IOB MPU U3MEHEHUU OCBEIIEHHOCTH B MOMEIICHUU U UX OTKJIIOUCHUE TIPU
JIOCTaTOYHOM OCBEILIEHHOCTH.

36. llltamMnoBKka nmevyaTn Ha KOHBeMepe.

Teoperuueckass 4acTh: M3y4YUTh BO3MOXKHOCTH MPUMEHEHHS pPoOOTa-
MaHUIYJISITOPa B COYETAHUU C KOHBEHEPOM, €ro MOJKIIOYEHUE U YIIPABICHUE.

[IpakTudeckass paboTa: ONPEACIUTh CKOPOCTh JBHXEHUS JICHTHI TIPU
3aJJaHHOW CKOPOCTH BpaIllEHUS MOTOpA.

37. Yknaaka npeMeTOB C KOHBEWEpa.

TeopeTnueckas 4YacTb: NOBTOPUTH JIOTMYECKHME W MaTEMaTHYECKHUE
(GbyHKIIMOHAIBHBIC OJIOKH.

[IpakTudeckass pabora: OmnpeaeauTh CKOPOCTh JBMIKEHUS JICHTBHI, KaK Ha
npouioM 3aHsaTuu. [logo0paTh ONTUMAIBHYIO CKOPOCThH JABMKCHHS KOHBEHEPHOM
JICHTBI.

38. CopeBHOBaHUS.

TeopeTnueckas 4YacTb: TMOBTOPUTh MaTepualibl, W3yYEHHbIC Ha
MPOTSKEHUHU BCEro Kypca.

[IpakTrueckas paboTa: mepeMerieHue KyOuKOB, CIy4ailHO pacmloJIOKEHHBIX,
B OIpEENEHHON MOCIEA0BAaTEIbHOCTH, ITOCPEACTBOM INyJbTa JUCTAHIIMOHHOTO
yIIpaBJICHUS.

OCHOBBIBasICh Ha TOKAa3aHUSX JaTyWKa IIBETa, OTCOPTUPOBATH KYOHKH IO
LIBETY M YJIOKUTH B OTNPEICTIEHHBIC 30HBI XPAHCHUS.

39. 3aKII0YUTEIRHOE 3aHATHE.

[TonBeneHre UTOTOB, MOOIIPEHUE TTOOETUTEIICH.

4.IINTAHUPYEMBIE PE3YJIBTATDBI



B crpykrype nnanupyemsix pe3ynbTaToB ocBoeHus JJOOIl «AnautuBHbIE

TCXHOJIOTHHU u IMPOTOTHUIIMPOBAHUC BBIACIIAOTCSA ciaeayromue I'pYIIIbI

pE3yJIbTaTOB:
1.  JIu4HOCTHBIE pe3yJabTaThl OCBOEHUS TPOrPAMMBI.
2. MeranpeameTHbIe PE3yIbTATHI.
3. [IpeameTHbIE pE3yNbTATHI.

1. JInuHOCTHBIE PE3YABTATHI.

- YMETh KYJIBTYPHO U BEXKIIUBO OOIIATHCS C OKPYKAIOIINMU;

- YMETb JIOTUYECKUA MBICIIUTh, aHAJIM3UPOBATh, KOHIIEHTPUPOBATH BHUMAHUE
Ha IJIaBHOM 3aj1auc;

- YMETh OTBETCTBEHHO OTHOCUTHCS K TpoOjieMaMm OOIIecTBa, OKa3bIBaTh
B3aMMOIOMOIIb B PA3JIUYHBIX CUTYaLIUSX.

2. MeranpeameTHble  pe3ysbTaThl  OTpaXarwT  CPOPMHUPOBAHHOCTH
PETYISTUBHBIX, MO3HABATEIBHBIX U KOMMYHUKATUBHBIX YHUBEPCAJIbHBIX yUEeOHBIX
JIEHCTBUI.

Perynstuubie YV /I.

- YMETbh NPOSABISATH TBOPUECKYIO HHULIUATUBY M CAMOCTOSITENIbHOCTD;

- YMETh NIPUMEHATH 3HAHUS, YMEHUS U HaBBIKH, MOJYYEHHBIE MIPU W3YUYEHHUH
JIPYTUX MPEAMETOB: MaTeMaTHKHU, (GU3UKU, UHHOPMATHKHU, TEXHOJIOTUH;

- pa3BUTh yMEHHE COOUpaTh, AaHAIM3UPOBATH M CHUCTEMATU3UPOBATH
uH)OpMaIHIO.

ITo3naBarenbHbie YV /1.

- YMETh NPUMEHSTh 3HAHUS, YMEHUS U HABBIKH, MOJYYCHHBIE IIPU U3YUECHUU
JIPYTUX MPEIMETOB: MATEMAaTHKH, (U3UKH, UHOOPMATHUKU, TEXHOJIOTHUH; PA3BUTh;

- yMeHue coOupaTh, aHAIM3UPOBATh U CUCTEMATU3UPOBATh HH(OpMAIIHIO;

- YMETh MNPUMEHATH 3HAHUWA, MOJIYYCHHBIE B XOJE pealu3alvd JTaHHON
MIpOrpaMMBbl B IPYTUX 00JIACTSIX 3HAHUI;

- MMETh 3aMHTEPECOBAHHOCTh K €CTECTBCHHBIM HAayKaM, pPa3BHUBAThCSA B
Pa3IMYHBIX HATPABIICHUSAX 3HAHUM.

KommyHnukatuBasie YV /1.

- YMeTb paboTaTh B KOJUIEKTUBE, 3P(HEKTUBHO paclpeaeisTh 00s13aHHOCTH;



- YMETh KyJIBTYPHOTO U BEXKIIMBOTO OOIICHUS C OKPYKAIOIIHMH.

3. [IpenMeTHbIE pE3yabTaTHI.

- pemarb TEXHHMYECKHE 3aJauyd B TMPOILECCe KOHCTPYUPOBAHHUS W
W3TOTOBJICHUSA PA3NMUYHBIX MOJENEH, MOATOTaBIMBATh MOJEIH MJiA y4acTHS B
BBICTaBKaX, COPEBHOBAHUSIX.

- B coBepireHcTBe Bianeth Kompas rpadux 3D. CnocoOwl omnpeneneHus
pe3yIbTaTUBHOCTHU: yUaCTHE B COPEBHOBAHMSIX, KOHKYpCaX, BHICTABKaX.

5. OPTAHU3AIIMOHHO-ITEJAT OT'MYECKHUE YCJIOBUS
5.1. KanengapHublii yueOHblii rpaguk Ha 2023-2024 rr.

Ne i/ OcHoBHbIE XapaKTePUCTUKHU 00pa30BaTeIbHOIO
npouecca
1 KonnuecTBo yueOHBIX HEIETb 34
2 KonunuecTBo yueOHBIX AHEN 204
3 KonnaecTBo 4acoB B HEAEIIO 10
4 KonuuecTBo yacos 340
5 Henens B | momyroaun 16
6 Henens Bo 1l momyronuu 18
7 Hauano 3ansaruii 1 cenTsi0pn
8 Kanukymbt ¢ 28 okTs0ps 1o S HosIOPsI
2023 r (9 nueid)
¢ 31 nexadps 2023 no 8
ssuBaps 2024 roxa (9 nueil)
¢ 24 mapra no 31 mapra
2024 roaa (8 aHeii)
¢ 25 mas mo 31 aBrycra 2024
rojga
9 BrixomaHsie gHH 31 nexkaOpsi — 8 suBaps
10 OkoHyaHue y4eOHOro roja 25 mas
5.2 YciaoBus peajau3auuy NporpamMmmabl.
MarepuajibHO-TeXHUYECKOE 00ecrevyeHne.
3aHsaTHs IIPOBOJATCS B KOMITBIOTEPHOM KJ1acce, OCHAIICHHOM

000pyI0BaHHEM.
[lepedenn 06opymOBaHUS:
1. [TocagouHbie MECTa MO KOTHYECTBY OOydaroruxcs - 12 mr.
2. KiimmaTtnueckas cucrema — 2 mT.
3. IlepcoHanpHBIA KOMITBIOTEDP C BBIXOJIOM B c€Th IHTEpHET — 6 1IT.
4. 3D-npunTep — 6 WT.
5. Pacxongubie Marepuansl st 3D-npuHTepa (miactuk) — 12 karymek (1o

lxr) nuametp 1.75mMm




6. Pacxonnbie matepuansl s 3D-npunTepa (kiei-kapanaam) -6 mir.

7. Pabouee MecTo npenogaBarens - 1 miT.

8. MynbTUMEIUIHBIN TPOEKTOP - 1 mT.

9. Pobor-manunynsatop «DOBOT magician »

WNudopmarmonnoe oOecrieueHue:

UH(OPMAIIMOHHO-WILTIOCTPATUBHBIN

MaTrcpuall, BucoMaTrcpurail Ha TEMY «3D-MOI[€J'II/IPOB3_HI/IC " IPOTOTUITUPOBAHHUCH.

5.3 Kagposoe obecnieuenmne

I[OHOJ'IHI/ITeJIBHaH O6Hl€06p330BaTCJ'IBHa$I O6H_Iep33BI/IBaIOHla$I nmporpamMma

((AIIIII/ITI/IBHBIC TCXHOJIOTUN W TPOTOTHUIIHUPOBAHUC

MOXCT PCaIN30BbIBATHCA

neagaroraMm JOIOJIHUTCIIBHOI'O 06p330BaHI/I$I, neaaroraMm TCXHOJIOI'MH.

5.4 MeToau4ecKue MaTepuaabl

Ne HasBanmue pasgena MarepuanbHo- DopMbl, ®opmbl
w/n TEeXHHYECKOe MeTO/bl, Y4eOHOro
OCHAIlleHH e, npueMbl 3aHATHS
IUIAKTHKO- o0y4eHmusl.
meroaudeckuii | Ilemarormueckue
MaTepHuaJl TEXHOJIOTHH
1. 3D MoaenupoBaHKe U HoytOyx, Harnsaaueii, becena, marep-
MIPOTOTUITHPOBAHUE. IPOrpaMMHOE CJIOBECHBI, KJI1acce,
obecrieuenue, 3D | mpakTHYECKUI MPAKTUYECKOE
IIPUHTED METO/IbI 3aHATHE, UTPa,
00y4eHus COPEBHOBAHUS
2. Maruueckas pyka HoyrOyx, Harnsaaubii, becena, marep-
(ympaBiienue po6oTom IIPOrpaMMHOE CJIOBECHBI, KJI1acce,
Manunyistopom DOBOT obecrieueHue, MPaAKTUYECKUI MPAKTUYECKOE
magician). po6oT- METOIbI 3aHATHE, UTPA,
MaHHUITYJISITOP o0yueHus COPEBHOBAHUS

5.5 ®opMbI aTTeCTAMU/KOHTPOJIS U OIICHOYHBIC MaTePHAIIHI.

Buabl KoHTpOJIS

Tekymnii KOHTPOJIb — C LENBIO ONPEICIICHUS CTEIICHU YCBOSCHHUS

oOydJaromumMucs yaeOHOro MaTepuaia.

[IpomexyTOUHBIN KOHTPOJIb — C LEJIbI0 OMPEACICHUS PE3YIbTATOB 00YUEHUS.

HTOroBsIii KOHTPOJIb — C LEJIBIO ONPEACICHUS U3MEHEHNS YPOBHS Pa3BUTUS

JeTel, UX TBOPUYCCKUX CIIOCOOHOCTEH.

DopMbl KOHTPOJISA

Tekymuii KOHTPOJIb — MeJarornueckoe HabIIAeHUE, OPOC, CAMOCTOSTEIbHAS

pabota




IIpoMeXyTOUHBIM KOHTPOJIb - BEICTABKA, KOHKYPC, COPEBHOBAaHUE, 3aIlIUTa
TBOPYECKOTO MPOEKTA, TECTUPOBAHHUE.
WTOroBb1ii KOHTPOJIL - CODEBHOBAHUE, TECTUPOBAHUE
OcHoBHOI (opmoil paboThl memarora MO MPEACTABICHHON Mporpamme
ABJIAIOTCS 3aHATHUS, OOBEIUHSIOIIME TEOPETUUYECKOE M MpaKTUYeCKoe OOydeHHeE.
[IpakTuyeckuM 3aHSATHSIM OTBOAMTCS OOJIbIlIAasg YacThb BPEMEHU: HA ATUX 3aHITHIX
pebsiTa 1moj; pyKoBOJICTBOM IMeaarora paboTaroT HajJ CBOUMU MOJICISIMH.
OpnHako HemManoe 3HaU€HHUE UMEIOT 3aHATUS TEOPETUYECKHE, KOTOPbIE TPEOYIOT
OT MeJarora TBOPYECKON MHUIIMATUBBI U BBITYMKH.
Jist Toro 4toObl 3aHATHS HE OBUIM YTOMUTENBHBIMU M CKYYHBIMH, HX
OCTPOCHHE JIOJKHO YJIOBJIETBOPATH CIEAYIOIIUM TPEOOBAHUSIM:
a) TeMa 3aHATUS JOJKHA UMETh KUHTPUTYIOIIEE» Ha3BaHHUE;
0) 3aHATHE TOHKHO COJIepKATh MAKCUMYM HOBOM ISl peOAT HHPOpMaLIUU;
B) JKeJIaTEIBbHO MPOBOJIUTH €ro B popMe «CBOOOHOT0Y» IUAJOra;
') HEOOXOAMMO K IMAJIOTy TPUBJIEYb BECh KOJIJIEKTUB T'PYIIIIHI;
B kadecTBe OLIEHOYHOI0 MaTepuasa UCIOIb3YeTCsl TUarHOCTUYEeCKast
METOJIMKa, pa3paboTaHHAasi aBTOPOM JIaHHOMU MPOTPaMMBI.
Meronuka omnupaeTcsi Ha KayeCTBEHHBIE KPUTEPUU YPOBHS OCBOCHHS
IPOrPaMMBbl.
Cpenu KpuTeprueB MOXHO MEPEUUCITUTD:
1. OcBoeHue OCHOB 3KCIUTYaTalu 3D-MPUHTEPOB U COOTBETCTBYIOIIETO
IPOrPaMMHOI0 00ECIIEUEHHS;
2. [IpnoOpeTeHne TEOPETUIECKUX U MPAKTUUECKUX 3HaHUH B o0nactu 3D
MOJIEJIMPOBAHMS U IPOTOTUITMPOBAHUS;
3. IlpuoOpeTeHrie HaBBIKOB CO3/1aHUs TPOEKTOB;
4. CnocobHOCTh paboTaTh B KOMaH/IE;
5. CnnocoOHOCTh CTaBUTH U pelIaTh 33a/1a4H;
6. OcBOECHHE Pa3NUYHBIX BUIOB IPOrPAMMHOT0 00ECTIeUEHUSI.
[IpunsTa cnenyronias CuCTeEMa ypOBHSI OCBOEHUS IPOIPaMMBbl: HU3KHUH,
CpEIIHUM, BEICOKHUU.

Jnarnoctudeckas Kapta JOCTHXKEHHUM y4alllerocs



Kpurepnii ypoBHSI OCBOEHHS TPOTPaMMBIL:

1 — YpoBeHb 0CBOEHHMS IPOrpaMMBbI

2 — KauecTBO BBITIOJIHEHUSI TBOPUECKOTO 3a1aHUS
3 — KauecTBO BBINOJIHEHHS TPAKTUYECKOTO 33 JaHUS

4 — CreneHb BOBJIIEYEHHOCTH B YYEOHBIN MPOILIECC

5 — CreneHb BOBJICYEHHOCTH B 00CYKIEHUE

YPOBHU OCBOEHHUS IPOrPAMMBI IO MPEICTABIEHHBIM KPUTEPUAM: HU3KHAN

CpEIHUH, BBICOKHUH.

Cokparenus:
H. — Hu3kun
C. — cpennuit

B. — BeICOKUI

b

®UO yuamerocs

Tema

Kpurepuii ypoBHst
YCBOCHHS IPOTrPaMMBbI

YpoBeHb yCBOCHUA
NMPOrpaMMbl

BBoanoe 3ansTue.
Hctopus pa3Burus
3DTexHoJI0THIA.
TexHuka
0e30macHOCTH

Ipuxaagnoe
3DmonenupoBaHue.
CpencrBa u
0COOEHHOCTH
3D-Mo1eTMPOBAHUSA

3HAKOMCTBO C
NPorpaMMHBIM
o0ecreyeHueM I
3Dmoxe1MpoBaHus

3HAKOMCTBO C
3DnpuHTEpPOM

JJieMeHTapHbIe
reoMeTpuyecKmne

¢urypsi

IIpeodpa3oBanue
00bEeKTOB

IIpoBepounas padora
«MopnenupoBaHue u
ne4yarb MPOCTEHIIUX
¢uryp no odpasuy»

Oco0eHHOCTH
KPHBBIX

Bujanl 1 Ha3HaYeHHe
MOAU(PHUKATOPOB




IIpoBepounas padora
«IIpumenenne
Moan(puKaTOPOB NpH
CO3JAHMH CJI0KHBIX
00bEeKTOB»

IleuaTs Moaenen,
MOJIy4YeHHBIX B X0/1€
NMPOBEPOYHOIH PadoThI

Pexum
«CKyJIbIOTHHD?

TexcToBBIC
HHCTPYMEHTBI

IIpoBepounas padora
«CamocTosaTeIbHOE
KOpPpPeKTHPOBaHUE U

neyaTb roToBoOM
MO eI

Hacrpoiika mupa,
BU3YaJIN3alUsA

Pa3padorka
HTOTOBOI'0
NMPOEKTA

6. CIIMCOK JIMTEPATYPbI
HopMaTuBHBIE TOKYMEHTBI

1. ®enepanbHblil 3akoH OT 29.12.2012 Ne 273-OK (B pen. ot 24.03.2021)
«O06 obpazoBannu B Poccuiickoit deneparumy.

2. denepanbHBIA  TOCYJAPCTBEHHBIM  00pa3oBaTeIbHBIN  CTaHAAPT
OCHOBHOTO 00miero oOpa3oBanusi (yTBEepKIEH TpUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 nekadbps 2010 r. Ne 1897) (B
pexn. ot 21.12.2020)

3. [Macmopt HammoHanmbHOTO TmpoekTa «OOpazoBaHue» (YTBEPKIAEH
npesuaguymoM Coseta npu lIpesunente PO mo crparerndyeckoMy pa3BUTHIO U
HallMOHAJIbHBIM MPOEKTaM, IPOTOKOJ OT 24.12.2018 Ne 16)

4. l'ocynapctBennass mnporpamma Poccuiickonn ®enepaunn «Pa3zButue
obpazoBanus» (yrBepkacHa IloctanoBnenuem IlpaBurenbctBa PO ot 26.12.2017
Ne 1642 (B pen. ot 22.02.2021) «O06 yTBepKI€HUU TOCYJAPCTBEHHON MPOTPaMMBbI
Poccuiickoit @eaeparuu «Pa3zButue oOpa3oBaHuUs»

5. [Tpodeccuonanbublii CTaHJIaApT «ITemaror (nepgarormyeckas

JeSATeIPHOCTh B JIOIIKOJBHOM, HA4dajdbHOM OOIIEM, OCHOBHOM OOINEM, CpeIHEM




oOiieM 00pa3zoBaHuM) (BOocHUTATENh, YUUTENb)» (B ped. ot 16.06.2019). Ilpukas
MunuctepcTBa Tpyaa U counanbHoi 3amuThl PO ot 18 okTs0psa 2013 r. Ne 544H, ¢
U3MEHEHUAMU, BHECEHHBIMU ITpHUKa3oM MuHucTeperBa Tpyaa u couzamursl PO or
25 nexaOps 2014 r. Ne 11151 1 ot 5 aBrycta 2016 1. Ne 4221

6. IIpodeccuonanpubIit CTaHAApT «Ilemaror JOTIOJIHUTEIBHOTO
oOpa3zoBaHus AeTeil U B3pocubix». IIpuka3 MuHucTepcTBa Tpyna UM COLUAIBHOM
3amutel PO ot 5 mas 2018 r. Ne 2981 «O06 yTBepkJIeHUU MPOPECCHOHAIBHOIO
ctanaapra «llenaror JOMOIHUTENBHOIO 00pa30BaHUs AETEH U B3POCIBIX»

7. ITocranoBnenue [7aBHOrO TroCyaapCTBEHHOIO CaHUTAPHOIO Bpaya
Poccuiickoit ®@eneparu ot 28.09.2020 Ne 28 «OO0 yTBepKIEHHHM CaHUTAPHBIX
npaBun CII 2.4, 3648-20 «CaHUTapHO-IMUIEMHOJIIOTMYECKUE TpPeOOBaHUS K
OpraHu3alusM BOCIHUTAaHUS M OOy4YeHHUs, OTAbIXa M O3JOPOBICHUS JETeH U
MOJIOJIEKU.

8. Pacnopsiokenne Munnpocsemenust Poccun ot 01.03.2019 Ne P-20 «O6
YTBEPKACHUN METOJMYECKHX PEKOMEHAAUMWA MO CO3IaHUI0 MECT, B TOM 4YHUCIE
pEeKOMEHJAIMl K OOHOBIIEHHIO MAaTEepPUATbHO-TEXHUYECKON 0asbl, C IIeNbIO
peanu3alMd  OCHOBHBIX M JIOMIOJHUTEIBHBIX  0Opa30BaTENIbHBIX MPOrpPaMM
1M (pPOBOro, €CTECTBEHHO-HAYYHOT'0, TEXHUYECKOTO U TYMaHUTapHOTO Ipoduieit B
o0pa3oBaTeIbHBIX OPraHU3AIMIX, PACTIONOKEHHBIX B CEILCKOM MECTHOCTH U MaJIbIX
ropoaax».

9. Ilucemo Munobpuayku Poccum ot 29.03.2016 Ne BK-641/09 «O
HaIlpaBJICHUM METOJMYECKUX pPEKOMEHmauui» (BMecte ¢ «MeTtoguyecKkumMu
pEeKOMEHAAIMsMA 10  peaju3aluyd  aJalTUPOBAHHBIX  JOMOJHHUTEIbHBIX
001eo0pa3oBaTeIbHBIX poTrpamm, CITIOCOOCTBYIOITHX COIMAJIBHO-
MICUXOJIOTMYECKOI peabuiauTanuu, npopecCHOHaIbHOMY CaMOOIPEIEICHUIO JeTei
C OrpaHMYEHHBIMH BO3MOXXHOCTSMH 3/I0pPOBbs, BKJIIOYas JAETEH-HMHBAIUIOB, C
Y4eTOM UX 0COOBIX 00pa30BaTENBHBIX OTPEOHOCTE);

10. Tlpukaz MwunuctepcTBa 00MIETO0 M MPOPECCHOHATBHOTO 00pa30BaHMS
CsepanioBckoit o6mactu ot 30.03.2018 r. Ne 162-J1 «O6 yrBepxknenun Konuenmuu
pa3BuTusa oOpa3oBaHus Ha TeppuTopun CBepasioBckoil obsactu Ha nepuoj 10 2035

roga».



Cnmcok JauTepaTyphbl, HCIIOJIb30BAHHOI MPHU COCTABJIEHUM NMPOrPaAMMBbI

I1. bompmakoB B. II., Tosux B. T., Uarunma A. B. HuxenepHas u
KoMIibtoTepHas rpaguka. - BXB-IletepOypr, 2012. — 288 c.

12. T'annn H. b. Tpexmepnoe npoextupoBanne B KOMIIAC-3D. - JIMK-
IIpecc, 2012. — 784 c.

13. I'epacumoB A. A. Camoyuutens KOMITAC-3D v19. - BXB-IletepOypr,
2012. — 624 c.

14. Huxonos B. B. KOMIIAC-3D: co3manue moxeined u 3D-meuarh. —
[Tutep, 2020. — 208 c.

15. Yaruna A. B., bonpmakoB B. II. 3D-monenupoBanne B KOMIIAC-3D
Bepcuii v17 u Beie. — [utep, 2021. — 256 c.

Crucok uTepaTypsl 11 ydaiuxcst (poIuTeneil)

16. Blender Basics,— yue6Hoe ocobue, 4-¢ uznanue, 2016;

17. Blender 2.6, Aunpeii [Ipaxos 2013.

18. Blender for 3D Printing — ydeOHOe mocoOHe IO HCIOIb30BAHUIO
nporpammbl Blender B 3D-neuaru.

19. A.C.Makapeunko. [lenarornyeckas nosma / A.C. Makapenko. — Mockaa:
Mann, MBanoB u ®epbep, 2016. —720 c.

20. A.C.Makapenko. Kaura mmsa pomuteneit / A.C.Makapenko. —Mocksa:

NTPK, 2014. 208 ¢
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