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1. IlosscHuTEIRHAS 3aIIMCKA

Hanpasnennocts TexHuueckas

IPOrpaMMBbl

Ocobennoctu MoynpHBINA, pa3HOBO3PACTHOW, PA3HOYPOBHEBBIN TPUHIHUII

o0yueHus MIPE/ICTAaBIICHUS COACPKAHUS U MTOCTPOCHNE YUeOHBIX IJIAaHOB.
Juddepennumaiins 1o ypoBHIO CIOXKHOCTHU (CTApTOBBIN, 0a30BBIH,
OCHOBBI TPOEKTHOU J€ATEIBHOCTH) MTO3BOJISIET OPraHU30BaTh
o0pa3oBaTeIbHbIN NPOLECC, YYUTHIBAS HHTEPECHI U CIOCOOHOCTH
00yyJarommxcs.

OcoGenHoctu OOyueHne MpoUCXOIUT B OYHOHN opme

opraHu3aluu

oOpazoBaTeabHON

NEeATEIbHOCTH

[lenn u 3amaum
nporpammsl Ha 2022-

2023 y4eOHbIi TOJ

[lenbro mporpaMmsl SIBJISIETCS pa3BUTHE HABBIKOB PaOOTHI HA
BBICOKOTEXHOJIOTUIHOM O0OpYI0BAaHUHU, TIO3HAKOMSATCS C TEOpUEH
pereHus n300peTaTenbCKuX 3a1a4, OCHOBAMHU WHKEHEPHUH, BBITIOJTHST
paboOTHI C ANEKTPOHHBIMU KOMITOHCHTAMH, TIOUMYT OCOOCHHOCTH 1

BO3MOKHOCTH BBICOKOTCXHOJOTIHYCCKOT'O O60py2_IOBaHI/I$I 1 CIIOCOOKI €T0




MPAKTHIECKOTO PUMEHCHHUS
3anayu:
OO0pazoBaTenbHbIE:

o Pa3BUTHUC B006pa>KCHI/I5[, IMPOCTPAHCTBCHHOI'O  MBIIIJICHUA,

BOCIIUTAHUS UHTEPECA K TEXHUKE U TEXHOJIOT UM,
@ 3HakoMcTBO ¢ ocHoBaMu TPU3 u unxenepuu;

@ oOyuenue npoektupoBaHuto B CAIIP u cozmanue 2D u 3D

MOJICIICH;

@ QopmupoBaHuE HABBIKOB PaOOTHI HA JIA3€PHOM U AJAUTUBHOM

000py10BaHUY;
@ (dopmupoBanHye HABBIKOB paOOTHI C PYYHBIM HHCTPYMEHTOM;

@ QpopvmupoBaHHME TEXHHYECKOM TPAaMOTHOCTH H  HaBBIKOB

BJIQJICHUS] TEXHUYECKOU TEPMHUHOJIOTHUEH;
PazBuBaronue:

@® dopmupoBaHwe TpPYIOBBIX YMEHUM U HABBIKOB, YMEHHE
IUTAHUPOBATh PpabOTy MO peaju3allid 3aMbIcia, NPEBUIIEThH
pe3ysbTaT U JOCTUTaTh €ro, Mpu HEOOXOJUMOCTH BHOCUTH

KOPPEKTHUBBI B IIEPBOHAYAILHBIN 3aMBICEIT;

@ pasBuTHE |y J€Ted  BOOOPaKEHHUS, MPOCTPAHCTBEHHOTO

MBIIIJICHUA, BOCITUTAHUA NHTCPCCA K TCXHUKC U TCXHOJIOTHUSAM,

@ pa3BuTHE YMEHUs I[UIAHUPOBATH CBOU JIEUCTBHUS C YYETOM

¢dakTOpa BpeMeHH, B 00CTAaHOBKE C 3JIEMEHTaMU KOHKYPEHIIUY;

@ pa3BUTHE YMEHHUS BU3YAIbHOTO MpEJCTaBICHUS UHGOPMAIUU U

COOCTBEHHBIX MPOEKTOB;

@ cozjaHue YCIOBUM JUIsi pa3BUTHUSI TBOPYECKHUX CIIOCOOHOCTEH
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oOy4Jaronmxcss € MCHOJIb30BAHMEM MEXKIIPEAMETHBIX CBS3EH
(uH(popMaTrKa, TEXHOJOTHUS, OKPYKAIOIMIMK MUpP, MaTeMaTHKa,

buzuka);
BocrnrarenpHbBIE:
@ BOCIUTAHUE dTUKU TPYIIIOBON PabOTHI;

@ Bocnuranue OTHOIIICHUN JIEIIOBOT'O COTPYIHUYECTBA,

B3aMMOYBAKCHU S,

@ pa3BUTHE OCHOB KOMMYHUKATHUBHBIX OTHOLICHHW BHYTPH

ITPOCKTHLBIX I'PYIIIT U B KOJUICKTUBEC B LICJIIOM;

@ BOCHHTAHME IEHHOCTHOI'O OTHOIICHMS K CBOCMY 3J10POBEI1O.

Pexum 3aHsTHI B 3aHsATUA POBOJATCS 2 pa3a B HEAEINIO M0 2 aKaJeMUUECKUX Yaca

2022-2023 yuebHOM

roay

DopMBbI 3aHATHI [IpakTHdeckoe 3aHsATHE, MacTep-KiIacc, COpeBHOBaHHUE, Oecena,
TUCKyCCHsl, 00CYXKeHHe, 3allliTa IIPOCKTa, PEIICHUE Keiica,

[Inanupyemeble Oobpa3oBaresibHbIE Pe3yJIbTAThI:

€3yJIbTaThl PaOOTHI
pesy P @ yMeHue co3naBarh U npoektuposath 2D monenu B CAIIP;

U CIIOCOOBI UX

MEHHE padoTaTh C YHUBEPCAIBHBIMUA CTAHKAMU,
OLICHKH ®y p y p i
@ ymeHue paboTaTh C PyYHBIM HHCTPYMEHTOM;YMEHHE padoTaTh C

Ja3epHBIM TPABEPOM;
@ ymeHue paboTaTh C MasuIbHBIM 000PY/I0BaHUEM;
@ yMeHHe POrpaMMUPOBAaTh MUKPOKOHTpOJUIephl Arduino;

. YMCHHC HaCTPOUTH 151 OKCILIYaTUpPOBATH CTaHOYHOC

060py,Z[OBaHI/IC, COINIaCHO TCXHUKC 6630HaCHOCTI/I;

@ ymeHue paboTaTh Ha JIA3€pHOM U aJJIMTUBHOM OOOpPYIOBaHUH,
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crankax ¢ YIIY (dpesepHble cTraHku), a Takxke Oe30MacHO

paboTaTh ¢ pyYHbIM HHCTPYMEHTOM;
JIMYHOCTHBIE pe3yabTaThI:

@ (dopmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K  YYCHHIO,
TOTOBHOCTH M CIOCOOHOCTH, 00YyYarouXcsi K CaMOPa3BUTHIO U

CaMOO6p330BaHI/IIO;

@® ¢dopmMupoBanue IIEJIOCTHOTO MHUPOBO33pPEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U

OOIIIECTBEHHOMN TTPAKTUKH;

@® dopmmpoBaHUe OCO3HAHHOTO, YBAKHUTEIIBHOTO u
T00pOXKEIATEILHOTO OTHOIICHUS K JIPYTOMY YeEJIOBEKY, €ro
MHEHHIO, TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C JAPYTUMU

JIOAbMHU U AOCTUTAaTh B HEM B3aMMOIIOHHMMAaHU:I,

@® dopmupoBaHwe  KOMMYHUKATHBHOM  KOMIIETCHTHOCTH B
OOILIIEHUH U COTPYJAHHYECTBE CO CBEPCTHUKAMH, JIE€TbMHU

CTapmero m miaaamero BO3pacCTa, B3pPOCIbBIMU B IIPOHCCCC

00pa3oBaTeIbHOM, 0OIIECTBEHHO MOJIE3HOM,  y4ueOHO-
MCCIIEI0BATENBCKOM, TBOPUYECKOU U JApYyrux BUJI0B
NEeSTENbHOCTH;

@ QopMmupoBaHHE IIEHHOCTH 3J0POBOTO W 0Oe30IMacHoro oodpasa
KU3HU, YCBOCHHUE TPABWJI WHIAUBUIYATHLHOTO U KOJIJICKTUBHOTO
0e30macHOr0  TOBEJCHUS B  YPE3BBIYAMHBIX  CUTYyAIUsX,
YTPOXKAIOIIMX JKU3HH M 37OPOBBIO JIFOACH, MPABWII MOBEICHUS

Ha TPAHCIIOPTE U Ha JOpOrax;

@® dopmupoanue OCHOB DKOJIOTUYECKOMN KYJBbTYpBI,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOIO

MBIINIJICHHUA, Pa3BUTHUC OIIbITA 3KOJOTHYCCKHU OpHCHTHpOBaHHOﬁ




pe(IeKCUBHO-OIIEHOYHON H TMPAKTUYECKOW JEATCIbHOCTH B

JKNU3HCHHBIX CUTYyallUsX;

@ QopMupoBaHHE YHUBEPCAIBHBIX CIIOCOOOB MBICIUTEIHLHOMN
NeATeIbHOCTH (a0CTPaKTHO-JIOTMYECKOTO MBIIIICHHS, TaMSTH,
BHUMAaHUs, TBOPYECKOTO BOOOPAKEHUS, YMEHHUSI MPOU3BOJIUTH

JIOTUYECKUE OTIEPALIH).
MeTtanpeameTHble pe3yJibTaThI:
PeryasiTuBHbIe YHUBEpPCaJIbHbIe y4eOHbIe 1eiicTBUA:
@ yMeHUe IPUHUMATh U COXPaHATh yUeOHYIO 3a/1ady;

‘ YMCHHUC IINIAHUPOBATH IIOCIICAOBATCIBHOCTL HIAroB aJrrOpuTMa

JUISL JOCTHM KEHUS 11EJIH;

@ yMeHue CTaBuUTh 1esib  (CO3JaHUE TBOPYECKOM paboThi),

IINIAHUPOBATb JOCTUKCHHUC 3TOM Ociiu,

@ yMCEHHME OCYLIECTBISATh UTOTOBBIM M IOLIATOBBIM KOHTPOJb IO

pe3ynbTary;

@ Cr10cOOHOCTh a/IEKBAaTHO BOCIPHHHMMATh OLIEHKY HAaCTaBHHKA U

JIPYTUX 00yYaromuxcs;
@ yMeHue pa3nuydarh Crocol U pe3ysibTat JeHCTBUS;

@ yMcHUE BHOCHTh KOPPEKTHBBI B JIEUCTBUS B  CJydae
pacXOoXKJIEHUsSl pe3ysibTaTa pEIICHUs 3a/Jlaud Ha OCHOBE €€

OIICHKH U YuéTa XapaKkTepa CJIeJaHHbIX OIIUOOK;
@ yMeHuE B COTPYAHUYECTBE CTABUTh HOBBIE yUeOHBIE 3a/1a4H;

@ Cr0COOHOCTh TPOSIBISITH TO3HABATEIbHYI0 HWHULIMATUBY B

y4eOHOM COTPYIHUYECTBE;

@ yMeHue OcBauBaTh CIOCOOBI pElIeHHs MPOOJEM TBOPUYECKOrO
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XapaKTepa B J)KUBHCHHBIX CUTYAllHAX;

@ yMeHHE OLECHUBATH IMOJIYYAOUIMKUCS TBOPYECKUM HIPOAYKT U
COOTHOCUTH €ro ¢ H3HAYAJIBHBIM 3aMBICIIOM, BBIIIOJHATHL I10

HEO0OXOIMMOCTH KOPPEKITUH JIMOO MPOAYKTa, TUOO 3aMBbICTIa.
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE TeliCTBUS:

@ yMeHUue OCYIIECTBIATh MOUCK MH(OPMAIMU B UHANBUY ATbHBIX
UH(OPMAIIMOHHBIX apXuBax oOydaromnierocsi, MHGOpMaIMOHHON
cpeae  00pa3oBaTENbHOTO  YUPEXKICHUS,  (peaepabHbIX

XpaHWIuIax nHPopMaIMOHHBIX 00pa30BaTEIBHBIX PECYPCOB;

@ yMeHUE  WCIOIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEeXHOJIOTHUH TSt pelieHus

KOMMYHHUKATUBHBIX, ITIO3HABATCIIbHBIX U TBOPYCCKUX 3a1a4;

@ yMcEHUE OPUEHTUPOBATHCS B pa3HOOOpa3uu CHOCOOOB PEILICHUS

3a/1adq;

o YMCHUEC OCYIICCTBIIATH aAHAJINM3 OOBEKTOB C BBIACIICHUECM

CYHICCTBCHHLIX U HCCYIICCTBCHHLIX ITPU3HAKOB,

@ yMcHHE MPOBOAUTH CpaBHEHHE, KIACCU(PUKAIMIO TI0 3aJIaHHBIM

KPUTEPHSIM;

@ yMcHUE CTPOWUTH JIOTHUECKHE pacCyKJIeHuss B (GopMme CBS3H

MPOCTHIX CYXKIACHHUM 00 00BEKTE;

o YMCHUC YCTAHABJIIMBATb aAHAJIOTHMH, IMIPUYUHHO-CICICTBCHHBIC

CBSI3H;

@ yMeHue  MOJENMpOoBaTh, MPeoOpa3oBbIBATH  OOBEKT U3
YyBCTBEHHOUW ()OpMBI B MOJI€Nb, TJI€ BBIJCICHBI CYIIECTBEHHbIC

XapaKTEPUCTUKU 00beKTa (IPOCTPaHCTBEHHO-TpadUyecKasi WK




3HaKOBO-CUMBOJIMUECKAs);

o YMCHUEC CHHTC3HUPOBATL, COCTABJIATH LCJI0C U3 qaCTeﬁ, B TOM
quciac CaMOCTOATCIIbHO A0CTpPanBaThb C BOCITIOJIHCHUEM

HEJIOCTAIOIIUX KOMIIOHEHTOB.
KoMMmyHukaTHBHBbIE YHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

@ yMeHue apryMeHTHPOBAaTh CBOIO TOYKY 3pEHHS Ha BBIOOD
OCHOBAHUW MW KPUTEPUEB NPU  BBIACICHUU IIPU3HAKOB,

CpPaBHEHUU U KJjaccupUKaIMU O0BEKTOB;
@ yMeHue BBICIYLIIMBATh COOECETHUKA U BECTH IHAJIOT;

o CITOCOOHOCTh IIpU3HaBaTb BO3MOXHOCTb CymcCTBOBaHUA

PAa3INYIHBIX TOYCK 3PCHUA U IIPABO KAXKAOT'0 UMCTh CBOIO;

@ yMeHUE IJIaHUPOBaTh y4eOHOE COTPYAHUYECTBO C HACTABHUKOM
U JIpyTUMU OOYyYaIOIIMMHUCS: OMNpPEeAeNiaTh Ienu, GyHKIUU

YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;

. YMCHUE OCYHICCTBIIATL IMOCTAHOBKY BOIIPOCOB: MHHUIIMATHBHOC

COTPYJAHHMYECTBO B ITOUCKE U cOOpe nH(popmaluy;

@ yMeHue pa3pemarh KOH(DJIUKTBI: BBISIBICHUEC, WACHTH(MUKAIIHS
npoOieMbl, TIOMCK H OIICHKAa aJIbTEPHATUBHBIX CIIOCOOOB

paspernieHus: KOH(MIUKTA, TPUHATHE PEIICHUS U €r0 pean3aIus;

o YMCHHUC C ,Z[OCTaTO‘IHOﬁ MOJTHOTOM ¥ TOYHOCTBIO BBIPAKAaTb CBOU
MBICJIN B COOTBCTCTBHUHU C 3aJadyaMiu u YCIOBUAMHA

KOMMYHUKAIINH,

@ BJIaJICHUE MOHOJOTMYECKON U JUAIOTMYECKON (popmMamMu peuu.

Dopmbl TPOBEICHUS

[Tenarornueckoe HaOIIO/IEHNE, BBITIOJHEHNE MTPAKTUYECKON pabOThI,




MIPOMEKYTOUHOU IIPE3CHTAIUS UTOIOBOTO IIPOIYKTA.

aTTeCTalluu
2.Y4eOHBIH IJIaH
KoanuecTBo yacosB
Ne dopma arrecTanuu/
Ha3Banmue 0J10ka, TeMbl/Kelica Teopu | Mpak
n/n Bcero KOHTPOJIA
A1 THKA
1. CraproBblii 72 15 57
Camoorienka,
1.1 BBoanoe 3ansTue 2 1 1 TPYIIIOBast OLEHKA
paboThI
12 2D monenupoBanue. OCHOBBI ) 1 | Cpe3oBble 3a/1aHus
" | HAaUepTaTeNBHON reOMETPUHN
13 2D mMopenupoBaHue. 3HAKOMCTBO ) 1 1 Camoonenka
" | ¢ CAIIP
14 2D monenupoBanue. OCHOBBI ) 5 Cpe3oBbie 3a/1aHus
" | AutoCAD/Kommac
ITepenaua
2D monenupoBanue. OCHOBBI oOyyJaromemycs pou
1.5. 2 - 2
AutoCAD/Kommnac nenarora. Cpe3oBbie
3aJlaHusd
16 2D monenupoBanue. OCHOBBI ) 5 Cpe3oBble 3a1aHUs
7| AutoCAD/Kommac
17 JlazepHble TexHonoruu. Yto takoe ) | | CamoorieHka
© | masep
18 JlazepHbie TexHOI0THH. OCHOBBI ) 1 1 Cpe3oBbie 3a/1aHus
" | Core]DRAW
19 Jlazepubie TexHosoruu. Co3zpanue ) | | CpesoBbie 3a1aHUs
| yOpaBISIFOIIUX MIPOrpamMm




KoandyecTBO 4acoB

Ne ®opma arrecrauum/
Ha3Banmue 0J10ka, TeMbl/Kelca Teopu | Mpak
n/n Bcero KOHTPOJIA
1 THKA
110 JlazepHble TexHosoruu. M3yuenue ) ) CpesoBbie 3a1aHUs
" | pexxuMOB pabOThI CTaHKA
111 JlazepHbie TexHOOTUU. PaboTHhI C ) 5 Keiic-meTon
"7 | Ja3epHBIM CTAHKOM
L12 JlazepHble TexHOOTuU. PaboThI C ) 5 Keitic-meTon
© 77 | ma3epHBIM CTAaHKOM
3D monenmupoBanue. Buaer 3D CamoorneHnka
moaenupoBaHusi. OCHOBEI
1,13, | Moremp 2 | |
MIOCTPOEHUE TPEXMEPHBIX
00BEKTOB
3D moaenupoBanue. OCHOBBI CpesoBbie 3a/1aHus
1.14. ) 2 - 2
SolidWorks
3D monenupoBanue. OCHOBBI Cpe3oBbie 3a/1aHus
1.15. ) 2 - 2
SolidWorks
3D moaenupoBanune. OCHOBBI CpesoBbie 3a/1aHus
1.16. ) 2 - 2
SolidWorks
117 3D monenupoBanue. OCHOBBI ) 5 Keitic-meTon
" | SolidWorks
118 3D monenupoBanue. OCHOBBI ) 5 Ketic-meTon
7 | SolidWorks
119 AuTuBHBIE TEXHOJIOTUU. UTO ) | | CamoorieHka
" | rakoe 3D mpuHTEp
AJTUTUBHBIE TEXHOJIOTHH. Cpe3oBbie 3a/1aHus
OcuoBbl Cura Ultimaker u
1.20. 2 1 1
CO3/IaHUU YIIPABJISIOIIUX
porpamMm
1.21. | AxnutuBHble TexHonornu. Padora | 2 - 2 Ketic-meTon
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KoandyecTBO 4acoB

Ne ®opma arrecrauum/
Ha3Banmue 0J10ka, TeMbl/Kelca Teopu | Mpak
n/n Bcero KOHTPOJIA
| THKA
¢ 3D npuHTEpOM
122 AnuTHBHBIE TeXHOJIornH. PaboTa ) ) Ketic-meton
" | ¢ 3D npunTepom
MuUKpO3IEKTPOHHUKA. CamooI11eHKa, Cpe30BbIe
1.23. | DnekTpu4ecKkrue cXeMbl 1 OCHOBBI | 2 1 1 3aJaHus
MafKu
104 Apnyuno. [lepBble maru, ) 1 1 Camoo1eHKa, cpe30BbIe
" | HacTpoliKa, MOAKIIOUYECHNE 3aJIaHus
CaMooIIeHKa, CPE30BBIC
1.25. | Apayuno. PabGota ¢ nukiamu 2 - 2 H p
3aJaHMs
126 Apnyuno. [loaknrouenue ) 5 Camoo1neHKa, cpe30BbIe
7" | cepBonpuBOa 3aJaHus
127 Apnyuno. BeiBog nndopmanuu ) 5 Camoo1eHKa, Cpe30BbIe
" | ma COM -moprt 3a1aHKs
I'pynmoBas onenka
1.28. | TPU3. KpeatuBHOE MBIIILICHHE 2 1 1 pabot. JlenoBbIie UTPHI.
CobecenoBanue
I'pynmoBas onenka
1.29. | TPU3. ®yHkIMM 00BHEKTOB 2 1 1 pabot. JlenoBbIie UTPHI.
CobecenoBanue
I'pynnoBas onieHka
1.30. | TPU3. IIponykT u unes 2 1 1 pabot. JlesoBbie UrpPHI.
CobecenoBanre
1.31. | Keiic (TecToBBII1) 12 1 11
['pynimoBas oreHka
1.31. .
| 3ansatue 1 2 1 1 pab6ort. Kefic-mero.
' JlenmoBbIC UTPHI
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KoandyecTBO 4acoB

Ne ®opma arrecrauun/
- Ha3Banmue 0J10ka, TeMbl/Kelca
. s Beero Teopu | IIpak KOHTPOJIA
A THKA
131 NHnuBuayanbHbIC
2' " | 3ansaTue 2 2 - 2 KapTOYKH C 3aJaHUSIMU
' pa3IMYHOTO THIIA.
31. IT %
; 31 Sanstie 3 ) ] 5 peasamura Kerca
31. IT
1.31 SamsTie 4 ) ] 5 egarorunueckas
4. JIMAarHOCTHKA.
31. IT
1.31 Janstie 5 ) ] 5 eJarornyeckas
3. JIMarHOCTHKA.
2.3 1. SansTie 6 ) ) 5 3amuTa Keiica
2 KeiicoBblii 0,10k 72 35 37
2.1 HNuaunuanun3anus Keica 4 3 1
2.1.1. | OCHOBBI NPOEKTHOM 2 1 1 I'pynnoBast orieHka
NEeSATEeTbHOCTH paboT.
2.1.2. | KomannoobpaszoBanue 2 2 - I'pynnoBas onieHka
pabot
Pab6oTa Hajg kelicom 68 5 63
2.2
2.2.1. | Pabora Hajx Kelicom 20 - 20 CaMooIieHKa
2.2.2. | Ilpenzamura 2 - 2 I'pynnoBast onieHka
paoboT.
2.2.3. | Pabota Hajx KelicoM 20 - 20 CamoorieHka
2.2.4. | Ilpenzammra 2 - 2 I'pynnoBas onieHka

pabor.
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KoanuecTBo yacosB
Ne ®opma arrecrauum/
w/n Ha3Banmue 0J10ka, TeMbl/Kelca B Teopu | Mpak
cero KOHTPOJIst
1 THKA
2.2.5. | HopaboTka ketica 8 - 8 CaMoo1ieHKa
2.2.6. | IIpoBeneHue uCIbITAHUN 4 - 2 Camool1ieHKa
(TecTupoBaHUE MPOTOTHUIIA)
2.2.77. | duHanbHBIE U3MEHEHUS B Keiice 2 - 2 CaMoolieHKa
2.2.8. | [logroroBka K 3aniure 6 3 3 I'pynnoBast onieHka
paboT.
2.2.9. | du”anpHag 3ammra 2 - 2 I'pynnoBast onieHka
pabor.
2.2.1 | Pednexcus 2 2 - CaMoo1rieHKa
0.
HUTOIO: 144 55 89
3. YueOHO-TEMaTHUYECKHUH JIaH
Ne | HazBanue moayJst KoJysn4yecTBO 4acoB
n/n
Bceero | Teopu | IIpakTuka CamocrosiTesibHasI
b padora
1. CraproBblii 72 15 57
2. KeiicoBblii 72 35 37
4. Coneprxkanue y4e0HOro mjiaHa

Ne Ha3sBanmue 0J10Ka, Conep:kanue
n/n TeMbl/Kelca Teopus MpakTnka
1. CrapTroBblii
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Ne Ha3ssanmue 0J10Ka, Conepixanne
n/m | TeMbl/Kelca Teopus MpakTuka
3HAKOMCTBO C [TpoBenenwns urper «CioH» 11s
CYIIECTBYIOLIUMHU 3HAKOMCTBA U
1.1 BBoanoe 3ansaTue .
TEXHOJIOTUAMH Xal-TeK | KOMaHJI000pa3oBaHuUs
exe oOyyJarommxcst
OCHOBBI HH)KEHEPHOU
2D MonenupoBaHue. P Pabora ¢ nuHusaMHU, MaciTaboMm,
. aduku u .
1.2. | OcHOBBI HauepTATEIHLHOMN P . pasmepamu, IPOCKIIMOHHON
HadyepTaTeIbLHOM
TreOMETPUHU CBSI3BIO
TEOMETpUHU
O030p CYIIECTBYIOIINX .
2D MopaenupoBaHueE. Py Y 3HaKOMCTBO ¢ HHTepdericoM
1.3. CAIIP u ux
3nakomcTBO ¢ CAIIP . AutoCAD/Kommnac
BO3MOXKHOCTEM
Pabora ¢ uHCTpyMEeHTaMu
2D monenupoBaHuUe.
MOCTPOEHUS ICKU30B (pa3Mephl,
1.4. | OcHOBBI -
JUHUH, KPYTH
AutoCAD/Kommnac > KPYTH,
MHOT'OYTOJIbHUKH)
Pabota ¢ uncTpymeHTamu
2D MopaenupoBaHueE. MIOCTPOEHUS 3CKU30B (MACCUBHI,
1.5. | OcHoBBI - 3epKallo,
AutoCAD/Komnac yAaJleHUe/pOoA0HKEHUE
00BEKTOB, (DACKHU, CKPYTJICHHS)
2D MopaenupoBaHueE.
Coznanue yepTexka peaibHOTo
1.6. | OcHoOBBI - 5
o0beKTa
AutoCAD/Kommac
BBenenue B o0nacThb
17 JlazepHbie TEXHOJIIOTUH. | JIA3EPHBIX TEXHOJIOTHH, | 3HAKOMCTBO C JIA3€PHBIM
" | YUro Takoe nazep MIPUMEHEHHUE U CTaHKOM, TEXHHKa 0€30MacHOCTH
TIEPCTICKTUBEI.
1.8. | JIa3epHbIE TEXHOJOTUU. | 3HAKOMCTBO C N3yuenne nactpymentoB Corel,

OcHoBsl Corel DRAW

uHTepdeiicom

pa60Ta C JIHHUAIMHU U IBCTaMU
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Ne Ha3ssanmue 0J10Ka, Conepixanne
n/m | TeMbl/Kelca Teopus MpakTuka
CoreDRAW
3HaKOMCTBO ¢ UHTepdeiicom
JlazepHble TEXHOJIOTHH.
JobControl, kanub6poBka
1.9. | Co3nanue ynpaBisiiomux | -
Ja3epHOro CTaHKa, CO3/JaHue
porpamMm .
yIPaBJISIONICH MPOTrPaMMBbl
DKCIIEpUMEHT C JIa3€pPHOU
JlazepHbIE TEXHOJIOTHUHN. PE3KOM M IPaBUPOBKOMU
1.10. | U3yueHue pexxumoB - Pa3IMYHBIX MaTEPUAJIOB,
paboThI CTaHKa COCTAaBJICHHE TAOIHIIbI PEXKHUMOB
paboTHI CTaHKa
Jla3epHble TEXHOJIOTHH. Keiic 1. OTKpBITHII KEHC 11O
1.11. | PaGoTsI ¢ na3epHbIM - W3TOTOBJICHUIO Pa3JIMYHBIX
CTaHKOM 00BEKTOB C MOMOIIIBIO JIazepa
JlazepHbIe TEXHOIOTUH. Keiic 1. OTKpBITBIN KEUC 11O
1.12. | PaboThI ¢ na3epHbIM - U3TOTOBJICHUIO Pa3JIMYHBIX
CTaHKOM 00BEKTOB C MOMOIIBIO Ja3epa
3HaKOMCTBO ¢ UHTepdeiicom
Komnac/SolidWorks/ Inventor
3D MoaenupoBaHue. Bunael TpexmepHOro
METOJIMKU CO3AaHUS
1.13. | Buast 3D MO/JIEIIUPOBAHU, .
TPEXMEPHOI MOJIEH, pabOTHI C
MOJICTTUPOBAHUS Bo3MmoskHoctu CAIIP
JIepeBOM KOHCTPYHPOBaHHUS,
JeTaJIb U COOpOYHAS CIMHMIIA.
Pabora ¢ uHCTpyMEeHTaMu
14 3D moaenupoBaHueE. Kommac/SolidWorks/ Inventor
" | OcHoBsl SolidWorks (3cKHU3, pa3Mepsl, B3aUMOCBSI3H,
BBITSTHBAHUE W BPAIICHUC)
PaGota ¢ unctpymenTamu
3D moaenupoBaHUE. )
1.15. P - Kommnac/SolidWorks/ Inventor
Ocnogsl SolidWorks
(BpIpE3aHue, BbIPE3 IOBOPOTOM)
1.16. | 3D monennpoBanue. - Pabota ¢ uncTpymeHTamu

OcHuoBsl SolidWorks

Kommac/SolidWorks/ Inventor
(co3manue cOOPOYHOMN €TUHUIIBI)
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Ne Ha3ssanmue 0J10Ka, Conepixanne
n/m | TeMbl/Kelca Teopus MpakTuka
117 3D MoaenupoBaHue. Keiic 2. Coznanue 3D Mmonenu
""" | OcHossl SolidWorks 10 BBIJITAHHBIM YEePTEKaAM
118 3D moaenupoBaHUeE. Keic 2. Cozmanne 3D monenn
" | OcuoBsl SolidWorks T10 BBIJJAHHBIM YepPTeKaM
BBenenne B 001acTh
AIIUTUBHBIE aJ]IUTUBHBIX
. 3HakoMcTBO ¢ 3D npunTEpamuy,
1.19. | rexHonoruu. Uto Takoe | TEXHOJIOTHUH,
TEXHUKA 0€30MaCHOCTH
3D npunTEp BO3MOKHOCTH U
MEPCIEKTUBbI
AnuTUBHBIE
Pa6ota ¢ popmaTom N3yueHue nHCTPYMEHTOB
TexHonoruu. OCHOBBI :
: STL, 3HAaKOMCTBO C Ultimaker Cura, kanuOpoBka 3D
1.20. | Ultimaker Cura u N
uHTepdencom MIPUHTEPA, CO3/ITaHHE
CO3JaHUM YIIPABJISIOLINX : .
Ultimaker Cura YIPABIISIONIEH MPOrpaMMBbl
porpaMm
PaboTsI ¢ paznuyHbIMU
marepuanamu (PLA, ABS,
AIIUTUBHBIE NYLON, Flex) Ketic 3.
1.21. | rexnonoruu. Pabora ¢ - OTKpBITHIN KEWC MO
3D npuHTEPOM M3TOTOBJIEHUIO PA3JIAYHBIX
00BEKTOB € nmomo1iso 3D
pUHTEpa
Keiic 3. OTKpBITBIN KEUC 11O
AnuTUBHBIE
M3TOTOBJICHUIO Pa3JIMYHBIX
1.22. | rexnonoruu. Pabota ¢ -
00BEKTOB ¢ nomortibio 3D
3D npuHTEpOM
puHTEpa
MuKpo3JIeKTpOHUKA. N3yuyenue ocHoB naiiku | TexHuka 6e30macHOCTH, paboTa
1.23. | DnexkTpuyeckue CXeMbl U | MUKPOAJIEKTPOHHBIX C NAsJIbHOW CTaHIIUEMN, OCHOBBI
OCHOBBI HalKu KOMIIOHEHTOB ANEKTPOTEXHUKH
IHoakmroueHue
Apnywuno. IlepBeie maru, | 3yuyeHne OCHOB
. MUKPOKOHTpOJIIIEpa K
1.24. | HacTpoiika, paboThI C apAyHHO, :
KOMITbIOTEPY, paboTa B Arduino
MOJKITIOUECHUE CTPYKTYypa cKeTya

IDE
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Ne Ha3ssanmue 0J10Ka, Conepixanne
n/m | TeMbl/Kelca Teopus MpakTuka
[TopkmnroueHue cBETOANOA0B K
125 Apnayuno. Pabora ¢ apJlyuHO Yepe3 MaKETHYIO
77 | nukIaMu wiaty. YrpaBJieHue ux padoTon
9gepe3 IUKITbI
196 Apnyuno. [lonknroueHue [TopkmnroueHue cepBoONpUBOIA U
"7 | cepBonpuBOIa oubimorek B cpene Arduino IDE
Apnyuno. BeiBog BriBox 1 cunThIBaHUE
1.27. | mapopmanuu Ha COM - | - nHpopmaruu yepez COM-mopT.
nopT [ToaxnroyeHne AaTYNKOB
Yrto Takoe TPU3,
HOBBIN YKJIaJ
TPU3. KpeartuBHoe 4 JlenoBas urpa o MeToxy
1.28. MIPOMBIIIJIEHHOCTH, KaK
MBIIIJICHUE (hOKATBHBIX 0OBEKTOB
pa3BHBaTh KPEaTUBHOE
MBIIIIJICHUE
Bunbr hyHkys €JI0Basi UTPHI MO CO3/ITAHUIO
TPU3. OyHkuu by ’ A p
1.29. GbyHKIHOHATBHOE HOBBIX 0OBEKTOB Uepe3 3aMeHy
00BEKTOB .
MBIIILJICHUE byHKIMMA
JlenoBbie UTPHI 110 paboTe C
METOJIOM JAEKOMITO3UIUH,
Yto Takoe npoayKT, . .
JIN3aiiH MBIIUIEHHE, KapTOu
NOTPeOUTENb U €T0 OE3OBATETLCKOLO OMLITA
MOJIB30BATEIHCKOTO OTIBIT
1.30. | TPU3. IIpoayKT v uaest | MOTPEOHOCTH, ’
METOJ0M Ipo0 1 OIIHNOOK,
WCTOYHUKH TIOSIBIICHUS
. METOI0M KOMOWHUPOBAHUS,
1791 (37
MO3TOBBIM HITYPMOM METOJIOM
dopcaiita.
1.31. | TecroBsrit Keiic
. JlemoBas urpa 1mo 0CHoBam
OCHOBBI POEKTHOMN .
paboTHI ¢ KelicaMu, BBEJICHUE B
NEeSITeTbHOCTH,
1.3.1. | 3ansTue 1 poOJIeMHYI0 00JaCTh B BUJE
MOTHBAIIMA Ha
(M3UKO-MHKEHEPHBIX
KOMaHAHYI0 paboTy .
OTpaHUYCHHMA
1.31. | 3ansTue 2 - AHanu3 npoOIeMHOM CUTYalnu,
2. re’Hepanus 1 00CyKJaeHue
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n/n

Ha3Banue 0J10ka,
TeMbl/Keiica

Conep:xxanue

Teopus

IIpakTuka

METOJIOB €€ PELICHUS U
BO3MOKHOCTH JIOCTHXKECHHS
UJ1eaTbHOI0 KOHEYHOTO
pe3yibrara

1.31.

3aagarue 3

MonenupoBaH#e KOPITYCHBIX
AJIEMEHTOB M OCHOBHBIX
MEXaHU3MOB C Y4E€TOM
BHYTPEHHUX AJIEKTPOHHBIX
KOMIIOHEHTOB ¥ CO3/JaHHE
MOJIeJIi COOPKH C YUETOM
OTpaHUYECHHUIN 000PYIOBaHHUS

1.31.

3angarue 4

Br16op Marepuanos s
U3TOTOBJICHUS KOPITYCHBIX
2JIEMEHTOB, ITOJATOTOBKA SCKH30B
U MOJEJIEH I CO3IaHUs
YIIPABJISAIONIUX TPOTPAMM JIJIsI
3D npuHTEpa/Ia3epHOro CTaHKa,
U3TrOTOBJICHUE JeTajIe! C
MIOMOIIBI0 000PYIOBAHUS

1.31.

3auarue 5

H3rorosnenue neranei ¢
MTOMOII[BI0 000PYI0OBaHUS,
(uHuIIHAs 00paboTKa nerane

1.31.

3aagarue 6

N3rorosnenune neranen ¢
MTOMOIIIbI0 000PYAOBaHMS,
(dbuHMIIHAS 00pabOTKA JIeTaJeH,
cOOpKa yCTpoHCTBa, MOJIBEACHUE
UTOTOB, pedIeKcust

KeiicoBbIii 0J10K

HNuaunuann3zanua keica

OCHOBBI IPOEKTHOM
JesITeIbHOCTU

Ilenenonaranue,
MOCTaHOBKA 3a7a4

AHanu3 npoOJeMHON CUTYalHH,
reHepanus 1 00CyKJIeHue
METOJIOB €€ PELICHUs U
BO3MO>KHOCTH JTOCTHXKEHUS
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n/n

Ha3Banue 0J10ka,
TeMbl/Keiica

Conep:xxanue

Teopus

IIpakTuka

UJCATbHOTO KOHEYHOTO
pe3ynbTaTa

2.1.2.

Komanngoo6pa3zoBanue

pacnpeesieHrue poJiei,
CO3JJaHUE YaTOB U
paboueit cpenbl

2.2

Pabdora Hax keiicom

2.2.1.

PaGora Hajg keiicom

MopaenupoBaHue KOpITyCHBIX
3JIEMEHTOB U OCHOBHBIX
MEXaHHU3MOB C yYETOM
BHYTPEHHUX AJIEKTPOHHBIX
KOMIIOHEHTOB M CO3/IaHHe
MOJIENT COOPKHU C y4E€TOM
OTpaHUYCHHUH 000PYTOBAHHSI

2.2.2.

[Ipenzamura

JlokanpHas, aHanu3
MpoJIeIaHHOW padoThI,
BBISIBJICHHE CIa0bIX MECT

2.2.3.

PabGora Hajg keiicom

Bri6op maTepuanoB ais
M3TOTOBJICHUS KOPIYCHBIX
3JIEMEHTOB, ITOJATOTOBKA SCKU30B
Y MOJIEJIEN ISl CO3TaHUs
YIPaBISIONIUX IPOrpamMM JjIst
3D npuHTepa/na3zepHOro cTaHka,
U3TOTOBJICHUE JIETAJICH C
MIOMOIIIBIO0 000PYIOBAHUS

2.2.4.

[Ipenzamura

JlokanbHas1, aHaJIu3
MpoJIeIaHHOM paboThI,
BBISIBJICHUE CJIA0BIX MECT

2.2.5.

JlopaboTka ketica

H3rorosnenue neranei ¢
MOMOILBIO 000PYAOBAHMS,
¢bunumHas 06paboTKa Aeraneit

2.2.6.

[IpoBenenue ucnbiTaHUM
(TectupoBaHue

COopka mpoToTHIA U €T0
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Ne Ha3ssanmue 0J10Ka, Conepixanne
n/m | TeMbl/Keiica Teopus MpakTuka
IPOTOTHIIA) UCIIBITAHUE
2.2.77. | DuHanbpHBIC U3MECHECHUSI
N JlopaboTka npoToTHna
B Kelce
2.2.8. | [logroroBka K 3aniuTe MPE3EHTALMU, IOHUMAaHUE
pa3Huibl npe3eHranuu B PDF u
PptX pETNeTHIMS BHICTYILICHUE,
yMeHue paboTaTh C KIUKEPOM.
2.2.9. | ®dunanpHas 3ammUTa JleMOHCTpalysi U”TOrOBOTO
KeKnca, IeMOHCTpaLs
COOCTBEHHBIX JOCTHKECHUU
2.2.1 | Pednexcus [TonBenenue UToros, 0630p
0. MIPOJICIAHHOM paboThI, COOP
oOpaTHOM CBSI3U
5. Kanennapuplii yueOHbIH rpaguk
Koa
Ne dopMma
0 -BO
Mecsn Yuciao dopma 3aHATHS ac Tema 3aHATHSA KOHTPO
q
n/n Jaq
OB
3HAKOMCTBO C Ilengaro
CYIIECTBYIOIIUMH TUYECKO
I'pynmosas/Gecena 1 Y Y .
TEXHOJIOTHUSIMU Xal- e
TEK LIEXE HaOJIIO
1 CeHts0pb eHue,
IIpoBenenust urpsl Qs
WuauBuayanbHas / p P AEMOHC
3HaKOMCTBA U
NpaKTU4ecKast 1 Tpanno
KOMaH/1000pa30BaHUs HHAS
pabota 5
00yyarommnxcs bopma
2 Cents0pb OcHoBbl uH)keHepHou | Ilemaro
rpaduKu U THYECKO
I'pynmosas/Gecena 1 pag .
HayepTaTeIbHON e
TeOMETpUH HAO0JTIONT
eHHE
NuanuBunyanpHas / 1 | Pabora ¢ nuHHUAMH, ’
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MacimTadbom,

IPaKTUIECKas pasMepamu,
pabora MPOCKIMOHHON JNIEMOHC
0630p HHas
CYIIECTBYIOIINX
['pynmosas/6Gecena CyAHP 4 Ilenaro
1 nx THYECKO
CeHTSIOpb BO3MOXHOCTEHN e
WuauBuyaabpHas / 3HAKOMCTBO C HaOIIO
IpaKTHYECKast uHTEpdHEHcOoM CHHC
pabora AutoCAD/Komnac
PaGora ¢
WHCTPYMEHTaMU [Ty6muu
NnauBuayanbHas / Py Y
MMOCTPOEHUS ICKU30B HOE
CeHts0pb paKkTHYecKas
(pa3mepsl, IMHUH, BBICTYII
pabota
KpYTH, JICHHE
MHOTOYTOJIbHUKH)
Pa6ota ¢
UHCTPYMEHTAMH [Temaro
NunuBumyanbHas / MIOCTPOCHUS ICKU30B | THYECKO
CeHts0pn IPaKTUIECKas (MaccHBBI, 3epKao, e
pabora yIaJIeHNEe/TIPOIOIDKEH | HAOIIO
ne 00bEeKTOB, (hacku, €HHE
CKpYTJIEHUS)
ITenaro
NunuBumyanbras / TUYECKO
Co3nanue yeprexa
OxT1s0pb paKkTHYecKas e
peasbHOro 00BEeKTa
pabota HaOJTI01
eHue
OxT1s0pb Beenenue B o0macTh [Tenaro
JTa3epHBIX THYECKO
I'pynnoBas/6ecena TEXHOJIOT U, e
PUMEHEHUE U HaOII0]
MIEPCTICKTUBBI. eHue,
JEMOHC
NunuBunyanspHas / 3HAKOMCTBO C
Tparmo
TIpaKTHYCCKas Ja3epHBIM CTAHKOM, pall
HHAas
paboTta TEXHHKA
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0€30MacHOCTH

dhopma
3HAKOMCTBO C Ilenaro
I'pynmoas/6ecena uHTEpdEericom TUYeCcKO
Core]DRAW e
OKTA0pb Habmon
8 q / N3yuenne CHHC,
HIVBUy aJIbHAS
Y uactpymentos Corel, | ACMOHC
IpaKTUYEeCKas
P paboTa ¢ TUHUSIMH U Tpanuo
pabota HHAs
IIBETaMH
dbopma
3HAKOMCTBO C
MHTEp(PECOM
Po Ilenaro
JobControl,
NunuBumyanbHas / THYECKO
KaTuOpoOBKa
9 OxTs0pb paKTUYeCKas e
Ja3epHOr0 CTaHKa,
pabora HaO0JI0T
CO3/IaHuE
. eHue
YIPABJISIOIICH
IPOTPAMMBI
DKCIIEPUMEHT C
JIa3€PHOU PE3KOU U
P P . ITenaro
I'PaBUPOBKOM
NunuBumyanbras / TUYECKO
Pa3TUIHBIX
10 OxT1s0pb paKkTHYecKas e
MaTepHaIoB,
pabota HaOJTI01
COCTAaBJICHUE TAOIUIIbI
eHue
PEXKUMOB pabOTHI
CTaHKa
Ketic 1. OTkpbITHII Ilenaro
NunuBunyanbHas / Kelc 110 THYECKO
11 OxTg0pb IIpaKTUYeCKas H3TOTOBJICHUIO e
pabota pa3INyYHbBIX OOBEKTOB | HAOIO
C TIOMOIIBIO Jla3epa eHue
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12

OKT0pb

NunuBunyanpHas /
TIpaKTHICCKas
pabota

Keiic 1. OTkppITHIN
KEWC 10
U3TOTOBJICHUIO
pa3IMUHBIX OOBEKTOB
C IOMOLIBIO Jla3epa

Ilenaro
TAYECKO
e
HaOII0 1
CHHE

13

OxT1s0pn

CamocrogTeapHas
pabota

Buner TpexmepHoro
MOJEIUPOBaHU,
Bo3MoxHOCcTH CAIIP

3HAaKOMCTBO C
uHTEpPEeiicom
Kommnac/SolidWorks/
Inventor MmeToauKuU

CO3/1aHUs TPEXMEPHOMN

MOJIENH, pabOTHI C
JepeBOM
KOHCTPYHUPOBAHUS,
JeTanb U cOOpoYHast
CAVHMIIA.

CamoKko
HTPOJIb

14

Hos6pb

CamocTrodaTebHas
pabota

Pabora ¢
UHCTPYMEHTaMH
Kommac/SolidWorks/
Inventor (3ckus3,
pa3Mepsl,
B3aUMOCBSI3H,
BBITATUBAHUE U
BpalleHue)

CaMoKko
HTPOJIb

15

Hos6pb

CamocTosiTenpHas
pabota

Pabora c
UHCTPYMEHTaMU
Kommac/SolidWorks/
Inventor (Beipe3aHue,
BBIPE3 TIOBOPOTOM)

CaMoKo
HTPOJIb

16

Hos6pb

NunuBunyanbHas /
IpaKTHYCCKas

Pabora ¢
UHCTPYMEHTAMH

Ilenaro
THYECKO
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Kommnac/SolidWorks/ e
pabora Inventor (co3manme HAO0JTIOT
COOPOYHON EAMHUITBI) eHue
ITenaro
NunuBunyanbHas / Keiic 2. Co3nanue 3D | ruuecko
17 Hos0pb MPAKTUYECKAs MO/IEJIH T10 BBIAAHHBIM e
pabota gepTeKam HaOJIFO 1
eHue
[Tenaro
WuauBuayanbHas / Keiic 2. Coznanue 3D | rudyecko
18 MPAKTHUYECKas MO/IEJIH TI0 BBIJAHHBIM e
pabota yepTexam HaOII0]T
eHue
Brenenue B o0nactb [Tenaro
aJTATUBHBIX THYECKO
TEXHOJIOTHUM, e
19 BO3MOKHOCTH U HaOII0]T
Hos6pb I'pynnoBas/6ecena IIEPCIIEKTUBBI €HUE;
JIEMOHC
3HakoMcTBO ¢ 3D TPaImo
NIPUHTEPAMH, TEXHUKA | pag
0e30macHOCTH bopma
Pa6ora ¢ hopmarom
T'pyrmosas/Gecena STL, 3H8{<0MCTBO c Tenaro
uHTEppericoM IrMYECKO
Ultimaker Cura e
N3yucHne HaOmO1
20 Hosbps HUHCTPYMEHTOB CHHC,
WuauBuayaipHas / Ultimaker Cura, ACMOHC
MpaKTHYECKast kannoposka 3D Tpatnuno
pabota NPUHTEPA, CO3TAHHE HHas
YIIPABJIAIOLIEH dopma
IIPOTPAMMBI
21 Hos6pn NunuBunyanbHas / PaGoTsl ¢ [Tenaro
IpaKTU4YecKas Pa3ITUYHBIMU THYECKO
pabota matepuanamu (PLA, e
ABS, NYLON, Flex) | maOmroxg
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OTKpBITHIN KEWC MO
U3TOTOBJICHHUIO

Pa3TUYHBIX OOBEKTOB €HUE;
¢ rioMmoIbso 3D
IpUHTEpa
Keiic 3. OTkppITHIi
. Ilenaro
KEHC 110
NuauBuayanpHas / THYECKO
U3TOTOBJICHUIO
22 Hos6pb IpaKTHYECKas e
pa3IMYHBIX 0OBEKTOB
pabora Ha0JII01
¢ nomomibio 3D
eHue
pUHTEpa
N3yyeHnne ocHOB lenaro
Ak
I'pynnosas/6ecena TIHECKO
MUKPOAJICKTPOHHBIX e
7 KOMITOHEHTOB HAGIIO
Hexabpb TexHuKa eHue;
WupusuayaibpHas / Oe3omacHocTH, pabora | ACMOHC
MpaKTHYECKast C MasUIbHOM cTaHmuei, | TPAIHO
pabora OCHOBBI HHas
DIIEKTPOTEXHUKHU (hopma
N3yuyeHnne ocHOB [Tenaro
I'pynmoas/6ecena paboThI C apIyHHO, TUYEeCKO
CTPYKTypa CKeT4a e
Ha0II01
Jlexabpn [Moaxmoyenue CHHC,
24 NuanuBunyanpHas / EMOHC
MHKPOKOHTpOJuIepa K | A
IpaKTHYECKast THAIIO
BoTa KOMITBIOTEPY, paboTta pan
T .
P B Arduino IDE HHas
dbopma
[Tonxmouenue
CBETO/IMOJIOB K
Ilenaro
aplyMHO
NunuBumyanbras / PAY THYECKO
gepe3 MaKeTHYIO
25 JlexaOpb npakTHUyecKas e
miary.
pabora Y Ha0JI01
YnpasieHue ux
. eHHE
paboToii

4yepes UKIIbI
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Ilenaro

IHoaxmroueHue
NunuBumyanbras / TUYECKO
26 Jexabpb paKkTHYecKas CePROTPHBOAA 1 e
OMOJIMOTEK B cpefie
pabora Arduino IDE Habmon
eHue
NunuBunyanbHas / BriBog n cunteiBanue | Ilemaro
IPaKTUIECKas uH(bOpMAaIIH Yepes THYECKO
27 JHexabpb pabora COM-niopr. e
[Moaxnrouenue HaOJI01
JTaTINKOB eHue
Yro Takoe TPU3, Tenaro
HOBBIH YKJIa]] [I9ECKO
I'pynmosas/Gecera IPOMBITIUICHHOCTH, e
78 KaK pa3BUBAThH HAGIIO
JlexaOpb KpeaTUBHOC CHHE;
MBIIIIJICHUE JEMOHC
WNuauBuayanbHas / JlenoBast urpa 1o Tpanuno
NpaKTUIeCKast METOY (POKATLHBIX HHas
pabora 00BEKTOB (bopma
I'pynnoBas/Gecena Buasr pynkuus, Ilemaro
(yHKUIHOHAIBHOE TUYECKO
MBIIIIJICHUE e
HaOITI01
29 eKaopb CHHC,
8 P NunuBunyanbHas / f:;iﬁ:}:g:;?; ACMOHC
IpaKTHYECKast OBBEKTOB Hepes Tpanno
pabota 5 HHasl
3aMeHy (pyHKIUI bopma
e
JlexaOpn Yrto Takoe MpoIyKT, [Tenaro
30 NOTPEOUTENb U €T0 TUYECKO
I'pynmosas/Gecena noTpeOHOCTH, e
WCTOYHUKH MOSIBJICHUS | HAOIOI
uaeun CHHE;
NunuBunyanbHas / JlesioBeIE UTpHI 11O FICMOHE
npaKkTUuecKas paboTe ¢ MEeToI0M Thato
pabota JICKOMITO3UIINH, HHas
dbopma
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JIN3aiiH MBIIIJICHUE,
KapTou
I10JIb30BaTEILCKOTO
OTIBITA, METOJIOM TIPOO
1 OIIIMOOK, METOJIOM

e
KOMOWHHPOBaHUA,
MO3TOBBIM LITYPMOM
MeToz10M (opcaiiTa.
OCHOBBI TPOEKTHOM
r . | | AesTenbHoCTH, Tenaro
pynmnosas/oecena MOTHBAIIHA Ha FHYECKO
KOMaHHYI0 paboTy ©
Ha0II01
JlenoBas urpa no eHE;
a1 AuBapb OCHOBaM pPabOTHI ¢ TEMOHC
NunuBunyanspHas / KelicamMu, BBEJICHUC B Tpaumo
paKkTUYecKas 1| mpobsemMHyr0 001aCTh | pyag
pabora B BUJIE (PU3UKO- bopma
MH)KEHEPHBIX R
OTpaHUYECHUM
Amnamus npobnemuoit | [lemaro
NunuBunyanbHas / CUTYAIlNH, TEHEPAIUs | THYECKO
32 SuBapp IIpaKTUYECKas 2 | m oOcyxaeHue e
pabora METOJ/IOB €€ pEelIeHUs] | Ha0JIroA
Y BO3MOXHOCTH €HHUE;
33 SIHBapp NnauBuayanbHas / 2 | MogenupoBaHue Ilenaro
paKTHYecKas KOPITYCHBIX TMYECKO
pabora AJIEMEHTOB U e
OCHOBHBIX HaOJIIO
MEXaHU3MOB C YYETOM | €HHUE
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BHYTPECHHHUX
AIEKTPOHHBIX
KOMITOHEHTOB H
CO3/IaHHE MOJICTIH
COOpKHU C y4eTOM
OTpaHUYECHUN
000pyIoBaHUs

Br16op mMarepuanon
JUTSL K3TOTOBJICHUS

KOPITYCHBIX
AJIEMEHTOB,
NOATrOTOBKA 3CKHU30B U | llenaro
NunuBunyanbHas / MOJIeJIEN IJIs TU4ECKO
34 SIHBapp IIpaKTUYeCKas CO3/1aHus e
pabota YIPABJISTFOIITUX HaOJIFO T
nporpamm st 3D €HHUE
IPUHTEPA/Ta3ePHOTO
CTaHKa, U3rOTOBJICHUE
JeTalIe C TOMOUIBIO
06opyoBaHUs
Nsrorosnenue
NnauBuayanbHas / JEeTaJIel ¢ TOMOILBIO
Camoxo
35 SluBapp IIpaKTUYECKas o0opynoBaHus,
HTPOJIb
pabora ¢buHuIHAsS 00paboTKa P
Jeranen
Nsrorosnenue
JeTajiel ¢ MOMOIIBIO
000pyI0BaHUS
WuauBuayaipHas / Py ’
¢uHuIHas 00paboTKa
36 SuBapb npakThUYecKas . 3amuTa
netainem, coopka
pabora .
YCTPOMCTBA,
MOJABEJCHNE UTOIOB,
pedrexcus
ITenaro
NunuBunyanbHas / TUYECKO
[lenenonaranue,
37 deBpanb IIpaKTUYeCKas e
MOCTaHOBKA 3a/1a4
pabota HaO0II0T
€HHue
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AHanu3 nmpoOJIeMHOM
CUTYaINH, TEHEPAITIs
U 00CYyXJIeHUE
METOJIOB €€ PEIICHUS
Y BO3MOXHOCTH
JOCTIKCHUS
UJICaTbHOTO
KOHEYHOTO pe3yibTara

Ilenaro
Pacnpenenenne
NunuBumyanbHas / . TUYEeCKO
pouieit, co3nanue
38 ®deBpaiib IIpaKTUYECKas . e
4aToB U paboueit
pabora Ha0JTI01
cpeabl
eHue
MonaenupoBanue
KOPITYCHBIX
3JIEMEHTOB U
OCHOBHBIX
ITenaro
MEXaHU3MOB C YYETOM
NunuBumyanbras / TUYECKO
BHYTPEHHHX
39 deBpaiib IIpaKTUYECKas e
AIIEKTPOHHBIX
pabota HaOJI01
KOMITOHEHTOB H
eHue
CO3/IaHHE MOJIENIU
cOOpKHU C y4eToM
OrpaHUYECHUMN
00opynoBaHUs
MopaenupoBanue
KOPITYCHBIX
AJIEMEHTOB U
OCHOBHBIX
ITenaro
MEXaHU3MOB C YYETOM
NunuBunyanbHas / TUYECKO
BHYTPEHHHX
40 ®deBpalib MpaKTUYecKas e
AIEKTPOHHBIX
pabota HaOJII0 1
KOMITOHEHTOB H
eHue
CO3/IJaHHUE MOJIETN
cOOpKHU C y4eTOM
OrpaHUYCHUMN
00opyoBaHuUs
41 Deppans WunuBuayansHas / MonenupoBanue ITenaro
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KOPITyCHBIX
JJIEMEHTOB H

OCHOBHBIX
MEXaHHU3MOB C YYETOM
IPAKTUYECKAs BHYTPEHHIX THHCCKO
e
padora 3IICKTPOHHBIX
Ha0JI01
KOMIIOHEHTOB U
I'pynnoBas/6ecena CHHUE
CO3JIJaHHE MOJIENN
COOpKHU C y4eTOM
OTpaHUYECHUN
00opyoBaHUs
MonaenupoBanue
KOPITYCHBIX
AJIEMEHTOB U
OCHOBHBIX
Ilenaro
MEXaHU3MOB C YYETOM
NunuBunyanbHas / TUYEeCKO
BHYTPEHHUX
42 deBpanb IIpaKTUYeCKas e
AIEKTPOHHBIX
pabora HAO0JIOT
KOMIIOHEHTOB U
€HUue
CO3/IJaHUE MOJIENN
cOOpKHU C y4eTOM
OTpaHUYEHUI
o0opymoBaHUs
MonenupoBanue
KOPITYCHBIX
3JIEMEHTOB U
OCHOBHBIX
ITenaro
MEXaHU3MOB C YYETOM
NunuBunyanbuas / TUYECKO
BHYTPEHHUX
43 ®eBpaiib IIpaKTUYeCKas e
AIEKTPOHHBIX
pabora HaAOJTIOT
KOMIIOHEHTOB U
€Hue
CO3/IaHUE MOJICIIU
COOpKHU C y4eTOM
OrpaHUYCHUMN
06opyoBaHUs
44 Mapt NunuBunyanbHas / MonenupoBanue Ilenaro
npaKkTUyecKas KOPITYCHBIX TUYEeCKO
pabota AJIEMEHTOB U e
OCHOBHBIX HaOJIIO T
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MEXaHU3MOB C yUETOM
BHYTPEHHHX
AIIEKTPOHHBIX
KOMITOHEHTOB H
CO3/IaHHE MOJICIH
cOOpKH C y4eToM
OTpaHUYECHUN
o0opyoBaHUs

CHUC

45

Mapt

NunuBunyanbHas /
IpaKTHYeCKas
pabota

MonenupoBanue
KOPITYCHBIX
3JIEMEHTOB U
OCHOBHBIX
MEXaHU3MOB C YYETOM
BHYTPEHHUX
3JIEKTPOHHBIX
KOMIIOHEHTOB U
CO3JIaHUE MOJICIIH
COOpKHU C y4eTOM
OTpaHUYECHUN
06opyoBaHUs

Ilenaro
THYECKO
e
HaOII0 1
E€HHE

46

Mapt

NunuBunyanbHas /
IPaKTUIECKas
pabora

MoaenupoBanue
KOPITYCHBIX
3JIEMEHTOB U
OCHOBHBIX
MEXaHU3MOB C yYETOM
BHYTPEHHUX
AIEKTPOHHBIX
KOMITOHEHTOB U
CO37]aHuE MOJIETN
cOOpKH C y4eToM
OTpaHUYECHUN
o0opyoBaHuUs

Ilenaro
THYECKO
e
HaOII0
eHHEe

47

Maprt

NunuBunyanbHas /
IPaKTUIECKas
pabora

MonenupoBanue
KOPITY CHBIX
DJIEMEHTOB U
OCHOBHBIX
MEXAaHU3MOB C YUYETOM
BHYTPEHHUX
3JICKTPOHHBIX

Ilenaro
THYECKO
e
HaOITI01
E€HHE
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KOMIIOHEHTOB U
CO3JIaHNE MOJICIH
cOOpKHU C y4eToM

OrpaHUYCHUMN
o0opynoBaHUs
MoaenupoBanue
KOPITYCHBIX
3JIEMEHTOB H
OCHOBHBIX
Ilenaro
MEXaHU3MOB C YYETOM
NunuBunyanbuas / TUYEeCKO
BHYTPEHHHX
48 Maprt MpaKTU4YecKas e
AIEKTPOHHBIX
pabota HaOJII0 1
KOMITOHEHTOB U
eHue
CO37aHuE MOJIETU
cOOpKH C y4eToM
OTpaHUYECHUN
obopyoBaHuUs
Ilenaro
TUYECKO
e
JlokanpHas1, aHaim3 HaO0II01
49 POJICTAHHON paboThI, | €HUE;
Mapt I'pynmoBas/6ecena
BBISIBJICHUE CITA0bIX JIEMOHC
MecCT Tpamuo
HHas
dbopma
e
50 Mapt NunuBunyanpHas / Bri6op maTepuanon ITenaro
paKkTUYecKas JUTSl UBTOTOBJICHUS TUYEeCKO
pabora KOPIYCHBIX e
3JIEMEHTOB, HaOJII0 1
MOJrOTOBKA 3CKU30B U | E€HUE

MOJeJIEN OIS
CO3/IaHUs
yIPaBJISIOMINX
nporpamm st 3D
IPUHTEPA/Ta3ePHOTO
CTaHKa, U3rOTOBJICHUE
JeTajiel ¢ MOMOIIBIO
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o0opynoBaHus

Br160op MaTepuanos
JUTSL U3TOTOBJICHUS

KOPITYCHBIX
3JIEMEHTOB,
MOATrOTOBKA 3CKU30B U | Ilenaro
NunuBumyanbuaas / Moenen ais TMYECKO
51 Mapt IIpaKTUYECKas CO3JaHus e
pabota YIPaBJISIOIINX HaOII0]T
nporpamm st 3D €HHUE
IPUHTEPA/TA3ePHOTO
CTaHKa, U3rOTOBJICHUE
JieTajiel ¢ MOMOIIBIO
000opynoBaHUs
Br160op mMarepuanon
JUTSl U3TOTOBJICHUS
KOPITYCHBIX
AJIEMEHTOB,
NOATrOTOBKA 3CKHU30B U | llenaro
NunuBunyanbHas / Mojenen ais TMYECKO
52 Mapsp IIpaKTUYeCKas CO3/1aHus e
pabota YIPABJISTFOIITUX HaOJIIO 1
nporpamm st 3D €HHUE
IPUHTEPA/TAa3ePHOTO
CTaHKa, U3rOTOBJICHUE
JIeTalIe C TOMOUIBIO
06opyoBaHUs
53 Anpenb NunuBunyanpHas / Bri6op maTepuanon ITenaro
paKkTUYecKas JUTSl UBTOTOBJICHUS TUYEeCKO
pabora KOPIYCHBIX e
3JIEMEHTOB, HaOJII0 1
NOATOTOBKA 3CKU30B U | E€HHUE;
MOJeJIEN OIS JIEMOHC
CO3/1aHUsA Tpauuo
yIPaBJISIOMINX HHas
nporpamm st 3D dbopma
MpPUHTEPa/Ta3ePHOTO e

CTaHKa, M3TOTOBJICHUE
JeTajiel ¢ MOMOIIBIO
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o0opynoBaHus

Br160op MaTepuanos
JUTSL U3TOTOBJICHUS

KOPITYCHBIX
AJIEMEHTOB, Tlemaro
MOJrOTOBKA 3CKU30B ¥ | [pgecko
NunuBumyanbuaas / Moenen ais e
54 Anpenb paKkTHYecKas CO3/IaHUs HAGIION
pabota YIPaBJISIOIINX -
nporpamm st 3D
IPUHTEPA/TA3ePHOTO
CTaHKa, U3rOTOBJICHUE
JieTajiel ¢ MOMOIIBIO
000opynoBaHUs
Br160op mMarepuanon
JUTSl U3TOTOBJICHUS
KOPITYCHBIX
AJIEMEHTOB,
NOATrOTOBKA 3CKHU30B U | llenaro
NunuBunyanbHas / Mojenen ais TMYECKO
55 Anpenb IIpaKTUYeCKas CO3/1aHus e
pabota YIPABJISTFOIITUX HaOJIIO 1
nporpamm st 3D €HHUE
IPUHTEPA/TAa3ePHOTO
CTaHKa, U3rOTOBJICHUE
JIeTalIe C TOMOUIBIO
06opyoBaHUs
56 Anpenb NunuBunyanpHas / Bri6op maTepuanon ITenaro
paKkTUYecKas JUTSl UBTOTOBJICHUS TUYEeCKO
pabora KOPIYCHBIX e
3JIEMEHTOB, HaOJII0 1
NOATOTOBKA 3CKU30B U | €HUE

MOJeJIEN OIS
CO3/IaHUs
yIPaBJISIOMINX
nporpamm st 3D
IPUHTEPA/Ta3ePHOTO
CTaHKa, U3rOTOBJICHUE
JeTajiel ¢ MOMOIIBIO
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o0opynoBaHus

Br160op MaTepuanos
JUTSL U3TOTOBJICHUS

KOPITYCHBIX
3JIEMEHTOB,
MOATrOTOBKA 3CKU30B U | Ilenaro
NunuBumyanbuaas / Moenen ais TMYECKO
57 Anpenb IIpaKTUYECKas CO3JaHus e
pabota YIPaBJISIOIINX HaOII0]T
nporpamm st 3D €HHUE
IPUHTEPA/TA3ePHOTO
CTaHKa, U3rOTOBJICHUE
JieTajiel ¢ MOMOIIBIO
000opynoBaHUs
Br160op mMarepuanon
JUISl U3TOTOBJICHUS
KOPITYCHBIX
3JIEMEHTOB,
NOATrOTOBKA 3CKHU30B U | llenaro
NunuBunyanbHas / Mojenen ais TMYECKO
58 Anpenb IIpaKTUYeCKas CO3/1aHus e
pabota YIPABJISTFOIITUX HaOJIIO 1
nporpamm st 3D €HHUE
IPUHTEPA/TAa3ePHOTO
CTaHKa, U3rOTOBJICHUE
JIeTalIe C TOMOUIBIO
06opyoBaHUs
59 Anpenb NunuBunyanpHas / Bri6op maTepuanon ITenaro
paKkTUYecKas JUTSl UBTOTOBJICHUS TUYECKO
pabora KOPIYCHBIX e
3JIEMEHTOB, HaOJII0 1
NOATOTOBKA 3CKU30B U | €HUE

MOJeJIEN OIS
CO3/IaHUs
yIPaBJISIOMINX
nporpamm st 3D
IPUHTEPA/Ta3ePHOTO
CTaHKa, U3rOTOBJICHUE
JeTajiel ¢ MOMOIIBIO
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o0opynoBaHus

ITenaro
JlokanbHas, aHaIu3
. TUYECKO
pojAeIaHHON padOThI
60 Anpenb I'pymnmoBasi/Oecena P P ’ e
BBISIBJICHHE CIa0BIX
HaOII0]T
MECT
eHHe
H3rorosnenne ITenaro
NunuBunyanbHas / JieTajiel ¢ MOMOILBIO TMYECKO
61 Anpenb IIpaKTUYeCKas o0opyoBaHus, e
pabota dbuHuIHAS 00paboTKa | HaOIIOa
JeTajen CHHE
H3rorosnenue Ilenaro
NunuBunyanbHas / JieTajiel ¢ MOMOILBIO TMYECKO
62 Mait npakTUYecKas o0opynoBaHus, e
pabora ¢dbunuTHAS 00paboTKa | HAOIIO
neTrajgen eHue
Nsrorosnenue [Tenaro
NuanuBunayansHas / JeTajiel ¢ MOMOIIBIO TMYECKO
63 Mait MpaKTUYecKas 0o0opymoBaHUs, e
pabota dbunuiHas oopaboTka | HabIIO
JeTanen €HHUE
NsrorosneHue ITenaro
NunuBunayanpHas / JeTajiel ¢ MOMOIILBIO TMYECKO
64 Mait MpaKTUyecKas o6opynoBaHus, e
pabota dbunuiHas oopaboTka | HabIIO1
neTajieu eHue
Ilenaro
NunuBunyanbHas / THYECKO
. COopka npoToTuna u
65 Maii IIpaKTUYeCcKas e
€ro UCIIbITAaHNE
pabora HaO0JI0T
€HUe
Ilenaro
NunuBunyanbHas / THYECKO
. COopka mpoToTHna u
66 Mait IIpaKTUYECKas e
€ro UCIbITAHUE
pabora Ha0JI01
eHHUE
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Ilenaro

NunuBumyanbras / TUYECKO
67 Mait IIpaKTUYECKas JlopaboTka npoToTHmna e
pabota HaOJTI01
€HUE
pPE3CHTAIINU
P ’ [Temaro
MOHUMAaHHE Pa3HULIbI
NunuBunyanbuas / TUYECKO
N npe3eHTauuu B PDF u
68 Maii IIpaKTUYEeCKast e
pptx peneTunus
pabora Ha0JII01
BBICTYIUUICHUE, YMEHUE
€HHUE
paboTaTh ¢ KIIMKEPOM.
MIPE3CHTAIINU
P ’ ITenaro
MOHUMAHHE Pa3HULIbI
NunuBunyanbHas / TUYECKO
. npe3eHTauuu B PDF u
69 Maii IIpaKTUYeCcKas e
pptx peneTuuus
pabora HaO0JI0T
BBICTYIUUICHUE, YMEHUE
€HHue
padboTaTh ¢ KIIMKEPOM.
70 WIOHb MIpE3eHTALNN,
MOHUMAaHHE Pa3HULIbI
npe3eHTauuu B PDF u | Ilemaro
NunuBunyanbHas / pptx peneTurus TUYEeCKO
npakTUYecKas BBICTYIUICHUE, YMEHUE e
pabora paborats ¢ HAO0JIOT
KJINKEPOM.OIPEIEIEH €HUue
ue TePCIEeKTUB
MPOEKTa, pedaeKcus.
JlemoHcTpanus Ilenaro
NunuBunyanbHas / HUTOTrOBOTIO Kelica, TMYECKO
71 UIOHb IIpaKTUYeCKas JEMOHCTpaLus e
pabora COOCTBEHHBIX HAO0JIOT
TOCTHKEHUN €HUue
Ilenaro
IlonBeneHue UTOroB,
5 . TUYEeCKO
0030p IpoAEIaHHOU
72 Uronn I'pynmoBas/6ecena P 1Ip e
paboTsI, cOOp
N HaOII0
0o0paTHOM CBSI3U
€HHue

37




6. YueOHO-MeTOAMYEeCKHEe MAaTePHUAJIbI
. A. H. JIeontbeB JlestenbHocTh. Co3Hanue. JInunoctb. M.: [lonutuzaar, 1975r.
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18.
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pasButHs odpazoBanus, 2017 —128 c.
Colin E. Webb, Julian D.C. Jones. Handbook Of Laser Technology And
Applications (CripaBOYHUK 1O J1a3€pHBIM TEXHOJOTUSM U HX MPUMEHEHHIO)
book 1.-2 — IOP.
Printing for Science, Education and Sustainable Development 3. Kanecc, K.
®donnaa, M. /Izennapo, CC AttributionNonCommercial-ShareAlike, 2013
Steen Wlliam M. Laser Material Processing. — 2nd edition. — Great Britain:
Springer-Verlag.
Wohlers T., Wohlers report 2014: Additivemanufacturingand 3D-
printingstateoftheindustry: Annualworldwideprogressreport, Wohlers
Associates, 2014

Kurt Hanks, Larry Belliston «Rapid Viz: A New Method for the Rapid

Visualization of Ideas»

Rob Thompson «Product and Furniture Design (The Manufacturing Guides)»
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26. Rob Thompson «Prototyping and Low-Volume Production (The
Manufacturing Guides)»
27. Rob Thompson, Martin Thompson « Sustainable Materials, Processes and

Production (The Manufacturing Guides)»
7. O6opynoBanue
3D ckanep Shining EinScan SE;
3D npuntep HERCULES (2018);
3D npuntep ¢orononmumepnsiit UniZ Slash+;
3D npunTep ¢ nByMs 3kctpyaepamu Raise Pro 2 Plus;

[lepcoHanbHblE KOMIBIOTEPHI A1 paboThl ¢ 3] MoaemssMu C

PEyCTAaHOBJIEHHOW ONEPAIMOHHONW CUCTEMOW U crielain3upoBaHHbiM [10;

3D-npuHTEp C NPUHAJIEKHOCTIMU

Opeitzep yueOHBIN ¢ MPUHAITICKHOCTIMH

JlazepHpblii rpaBep y4eOHBIN ¢ paMOi Ha KoJiecax

ITasgnpHas craHIUsA

Py4dHOl HHCTpYMEHT

[Iporpammuoe obecneuenrie CAIIP ns npoeKTHpoBaHus NMEYaTHBIX IJ1aT

[1O nnst cranka

ITO 3]1 moaenupoBaHUIO

[Ipe3eHTaninoHHOE 000OpPYAOBAHUE

NHTEpaKTUBHBIN KOMILIEKT

NudopmanuonHoe odbecneyenmne
- Tematnueckue Bugeo YouTube;
- [Ipe3eHTanyu no reme 3aHATUSA;

-IHTEepHET CCBUIKMU:
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https://www.altshuller.ru/triz/;

https://4brain.ru/triz/.
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OLIeHOYHBIE JIUCTHI JJ1s1 TPOBEICHUS
MPOMEKYTOUYHOU U UTOTOBOM aTTeCTallUuN
Monynbe «Hi-Tech mex»
KBanropuywm 1.0

Kpurepum onenuBanus

Onenka ot 0
o3

J1a3epHLIe TEXHOJIOI'HHA

3HaHME OCHOBHBIX NOHATUN B 00JaCTH JIa3€PHBIX TEXHOIOTHM 3
CooTBeTCTBHE COepKaHUsI PaOOTHI TEME Kelca 3
ITonumanue kak padoraer CorelDraw(OcHOBHbBIE KOMaH/1bl, Oa30BbIe 3
AJIEMEHTBI, TOPSYNE KIIABUIIIH.)

[TonGop pexuMoB pe3anus (Ja3epHbIC TEXHOJIOTHH ) 3
KauecTBO nosyueHHOro U3aenus 3
3D MopenupoBaHue

3HaHUE OCHOBHBIX MIOHATHI B 001acT yepdyeHus u 3D mMoaenupoBanus 3
CooTBeTCTBHE COepKaHUsI PaOOTHI TEME Kelca 3
CobmroeHne pa3MepoB 0 YEePTEKY B MOACIH 3
Hann4ne HeoOX0IMMBIX OTpaHUYCHUI B COOpKE MOJIEITH 3
KauectBo Beinmoanenust 3D Monenu 3
AJIMTHUBHbIE TEXHOJIOTHH

3HaHUE OCHOBHBIX MOHATUN B 00JaCTH aINTUBHBIX TEXHOIOTHIA 3
CooTBeTcTBHE COZIEpKaHUs PaOOTHI TeMe Kelica 3
Bnanenue naBeikamu padotsl SolidWorks/Kommnac (OcHOBHBIE KOMaH/IBI, 3
0a30BbIe 2IIEMEHTBI, TOPSUNE KIABUIIIN)

KauectBo BhInosinenust 3D-mozaenu 3
[TonGop pexxumoB neyaTH (aAAUTUBHbBIE TEXHOJIOTHH) 3
KauecTBO nmosyyeHHOro uzaenus 3
MamuHka ABHAKYI[HECS 110 TUHUH

CooTBeTcTBHUE COJIEp)KaHUs PaOOTHI TeMe Kelica 3
[Ipopabotka cxemsl B TinkerCAD 3
KauectBo BeimonHenus 3D-monenu 3
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KauecTBO BBHITTIOTHEHHS n3aciausa 3

OreHka KOMaHAHOW PaOOTHI (BBIMOTHEHUE 3a]1a4, TIOCTABIICHHBIX B KOMaHe) | 3

HTorospli Keiic

[TpopaboTka KoHLEeNIMH (1IeTIeToNaranue, 3a1a4u, IpoOaeMaTH3aIms) 3

ITpopaboTka npoekra (3D monens, [IpuHumnuansHas cxema, JnekTpuyeckas | 3
cxema)

@OyHKIIMOHAIBHOCTH IPOTOTHIIA 3

OreHka KOMaHAHOU pabOTHI (BBIMOJHEHUE 33]1a4, TOCTABIICHHBIX B KOMaHe) | 3

Hrtoro 75

[Ixasa oneHKH

0 6amjoB - 3HaHWE W/WIW YMEHHE aOCOIIOTHO HE MPOsBiIeHO. OTCYTCTBYIOT
MPaKTUYECKUEe YMEHUS W HaBBIKM, CBS3aHHBIE C JIaHHBIM Ka4eCTBOM;
KauyeCTBO/3HAHHE/HABBIK HYK/IA€TCS B Pa3BUTHH.

1 6ann - IloBepxHOCTHOE (parMEeHTapHOE MPEICTaBICHWE O JAaHHOW 00JIacTh
3HaHui. OIIEHKa CBUICTEIBCTBYET O HAIMYAHA COOTBETCTBYIOIIMX JaHHOU
JEATEIHPHOCTH YMEHHH W HABBIKOB, MPOSIBIISIONIUXCS HE CUCTEMAaTHYECKH W HE B
MIOJIHOU MeEpe.

2 ©0amaa - basoBele mpeiacraBiieHHs B 00o3HadeHHOW oOmacth. OIleHKa
CBUJETEIBCTBYET O CpeIHEW pa3BUTOCTH  KauyecTBa/3HAHUSA/HABBIKA, 00
yIOBIETBOPUTEILHO PA3BUTHIX VIS IESITEILHOCTH YMEHUSIX U HaBbIKaX.

3 0ana - YBepeHHble 3HaHUS B 00o3HadeHHOU oOnactu. ChopMupoBaBIIHIiCS,
YBEPEHHBIM HaBBIK, B TOM UYHCJIE TIO3BOJISIET pa3peliaTh CIOKHbIE HECTaHAAPTHBIC
cutyarmr. OIneHKa  COOTBETCTBYET  BBICOKOW  CTEMEHW  BBIPAXKEHHOCTH
KaueCTBa/3HAHUS/HABBIKA.
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