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I. ITosicHuTe/IbHASA 3aMIUCKA

MoaudunupoBannas nporpamma «IIpomauzaiin» pa3zpaboraHa Ha OCHOBE
aBropckoir nporpammel M.FO.PeixoBa u C.I'.CaaksiHa «[IpoMBIIUICHHBIA THU3alH.
[IpoekTrpoBaHNE MaTEPUATILHON CPEIBIN.

HoBu3sua.

HoBoe HampaBiieHHE BBI3BIBAET Yy YYaIllUXCAd €CTECTBEHHBIW, BIIOJHE
000OCHOBaHHBIM HHTEpPEC M IKEJaHHWE AaKTUBHO YYacTBOBAaTh B TBOPYECKOM
MpoIleCCe CO3MaHMS COOCTBEHHBIX HOBBIX TIPOAYKTOB, JUIS TIPHUBJICUYCHUS
BHUMaHUSI JI€Te€ K Pa3BUTUIO HAYKH U TEXHUKH, YTO CIOCOOCTBYET WX
CaMOBBIPAKEHHIO U CAaMOPEAIN3aLIH.

AKTYaJIbHOCTh: JTU3alH SBJISICTCS OJHOW M3 OCHOBHBIX C(pep TBOPUECKOM
NEATEIbHOCTH 4YEJOBEKa, HANpPaBICHHOM Ha MPOEKTHPOBAHWE MaTEepHAIbHOU
cpenbl. B coBpemeHHOM Mupe au3aiiH OXBAaThIBAET MPAKTHUUECKH BcCe Chepsl
Ku3HU. B cBi3m ¢ a3TUM  BCcE OoJbliie  BO3pacTaeT IMOTPEOHOCTH B
BBICOKOKBAJIM(DUIIMPOBAHHBIX TPYAOBBIX pecypcax B 00JIACTH MPOMBIILIEHHOTO
(MHIYCTPHAIBHOTO) AU3aliHa.

[Iporpamma  yuyebnoro  kypca  «lIpommuzaitn»  HampaBieHa  Ha
MEKIUCIUTUTMHAPHYIO MPOEKTHO-XY10)KECTBEHHYIO NEATEIbHOCTD C
MHTETPUPOBAHUEM €CTECTBEHHOHAYYHBIX, TEXHUYECKUX, TYMAHUTAPHBIX 3HAHUIL, a
TaK)k€ Ha  pa3BUTHE MHXKEHEPHOTO W  XYJOKECTBEHHOTO  MBIIUICHUS
o0yyJaroierocs.

VYueonsii kypc «lIpomauzaitn»  ¢Qoxycupyercs Ha NOpUOOPETEHHH
oOyJaromuMuCsd  MPaKTHUYECKUX  HABBIKOB B OOJACTU  ONPEACIICHUS
NOTPEOUTENBCKONM HUIIM TOBAapPOB, MPOTHO3UPOBAHUS 3AMPOCOB IMOTPEOUTENEH,
CO3/IaHUSI WHHOBAIMOHHOW MPOAYKIMH, MPOCKTUPOBAHUA TEXHOJOTHYHOTO
U3JICIIUSL.

B mporpammy ydeOHOTO Kypca 3alokeHa paboTa HaJl TPOEKTaMH, T
oOydJaromnifecss CMOTYT TMONpoOoBaTh cebsi B POJIM KOHIENTYalHuCTa, CTUIUCTA,
KOHCTpYKTOpa, JAu3ailH-MeHemkepa. B mpomecce  pa3paboTku  mpoekTta
oOy4aronifecs: KOJUIEKTUBHO OOCYXKIAIOT UJCH PEIICHUs MOCTaBIEHHON 3a/ayw,
Janee  OCYHIIECTBJSIOT  KOHIENTYaJdbHYIO  MPOPabOTKy,  ACKU3HPOBAHUE,
MaKeTUpPOBaHUE, TPEXMEPHOE MOJICTUPOBAHKE, BU3YyaIU3al1i0, KOHCTPYHUPOBAaHUE,
MPOTOTUITUPOBAHUE, UCIIBITAHUE MOJTy4YE€HHOU MOJIEIH, OLICHKY
paboTOCIOCOOHOCTH CO3/IaHHOM Mojenu. B mporecce 0OydeHHs TPOU3BOIUTCS
aKIICHT Ha COCTaBJICHME TEXHUYECKMX TEKCTOB, a TaKKe Ha HABBIKM YCTHOM U
MUChbMEHHON KOMMYHHMKAIIMM U KOMaHIHOW paOOTHI.

[Ipeanonaraercs, 4To OOy4arolMecs OBJIAJNCIOT HABBIKAMH B 001acTH
J3aiH-ICKU3UPOBaHUS, TPEXMEPHOTO KOMITBIOTEPHOTO MOJICITUPOBAHUS.

OTauvuTebHbIE 0COO0EHHOCTH NMPOTrPAMMBI.

OTIMYUTETEHBIMU OCOOCHHOCTSIMH MIPOTPAMMBI SIBIISTFOTCSI:

— OPUEHTUPOBAHHOCTh  HAa  Pa3BUTUE  JIMYHOCTHBIX  KAauyecCTB,
KOMMYHUKATUBHBIX HAaBBIKOB, COLMAIBHYIO aJalTalyi0 B OKPY>KAIOIIEM MHUpPE
NyTEM MNEAArOTMYECKOW MOANEPKKU B IMPOLECCE CIEUUAIBHO OPraHW30BAaHHOU
IPAKTUYECKON AEATEIbHOCTH;


https://docs.google.com/document/d/10yv22jp5qi92WN-DFJclun8pxinPrbzuJz8JS-g7OnM/edit#heading=h.1fob9te

— non0op  coiepXaHWs ~ MpPOrpaMMbl  OCHOBAaH Ha  CHUCTEMHO-
JEeSTEILHOCTHOM TMOJXOJIE - yYalllhuecs MOJy4aroT TEOPETUYECKUe 3HaHUS Yepes
IPAKTUYECKYIO JAESTENHHOCTD;

— B MPAKTUYECKYIO JEATEIbHOCTh BKIIIOUEHBI MHTEPAKTUBHBIE (HOPMBI
00yueHus.

AJpecaT nporpaMmsl.

BospacT yuammxcs, y4acTBYIOIIUMX B peajn3allid JaHHOW paboueil mporpammel,
ot 11 no 14 ner.

['pynmbl ygamumxcs ogHoBo3pactHsle. Hanmomusgemocts rpyni — 15 genosek.
®opMmbl  00yueHust oyHasi. DoOpMbl OpraHuzanuu JACSITEIbHOCTU: B Iapax, B
rpynmnax.

PexuM 3aHATHI.

1 pa3 B Henemo 1o 2 yueOHBIX yaca, BCero 68 4acoB B roj.

Oco0eHHOCTH OpraHu3alKi 00pa30BaTEIHLHOTO MpoIlEcca.

CocTtaB rpynnsl NOCTOSIHHBIN. B mporpamme ucnonb3yrorcs cienyromue GopMsl
IIPOBEICHUS 3aHATUI: POJIEBAs], IPOEKThI, MACTEP-KIIACC, IPAKTUUECKOE 3aHATHE.

Hear mporpammbl: ocBoeHue oOywarommmucs crnekrpa Hard- u Soft-
KOMIETEHIIMIA Ha MPEIMETE MPOMBIIIIJIEHHOTO JIU3aiiHa Yyepe3 Kehc-TeXHOIOTUH.
3axayu nporpamMmbi:
ObpazosamenvHuvle (npedmemubie) 3a0a4u.
® O0OBSICHUTH 0a30Bble TMOHATHUS CGepbl MPOMBIIUICHHOIO JH3aiiHa,
KJIFOUEBbIE OCOOCHHOCTH METOJOB JU3AWH-TIPOCKTUPOBAHUS, THU3aAIH-
AHATUTUKH, TEHEPALIUU UIEH;
e chopmupoBarh 0a30BbIe HABBIKM PYYHOTO MAaKETUPOBAHUS M
MPOTOTUITUPOBAHHSI,
e chopmupoBarh 0a30Bble HaBBIKM PabOThl B MpOrpaMmax TPEXMEPHOTO
MOJICJTUPOBAHMUS;
e cdopmupoBaTh Oa30BBIC HABBIKK CO3JIaHMS TIPE3CHTAIIHIA;
® T[IPUBUTH HABBIKH MPOEKTHOM JESITEIBHOCTH, B TOM YHCIIE UCTIOJIB30BAHHE
WHCTPYMEHTOB IIJIAHUPOBAHMUS.
Jluunocmmuule 3a0auu:
e BrxirouuTs B 00IIeHHE U B3aMMOJCHCTBUE CO CBEPCTHUKAMU Ha MPUHITUTIAX
YBaXEHUS U JOOPOKETATEIIBHOCTH, B3AMMOIIOMOIIA U COTIEPEKUBAHUS;
® Croco0CTBOBAaTh (HOPMHUPOBAHUIO TTOJIOKUTEIHHOM MOTHBAIIMU K TPYIOBOM
NEeSATEeTLHOCTH;
® Croco0CTBOBAaTh (POPMUPOBAHUIO OIBITA COBMECTHOTO M MHAWBUIYATHLHOTO
TBOPYECTBA IMPHY BBITIOJITHEHUHA KOMAH IHBIX 3a/IaHHH;
® BOCHUTHLIBATH TPYAOJIIO0UE, YBAKECHHUE K TPYY;
e (opmMUPOBATH UYBCTBO KOJUICKTUBHU3MA M B3aUMOITOMOIIIH;
® BOCIIUTHIBATH YYBCTBO MAaTPUOTHU3MA, TPAKIAHCTBEHHOCTH, TOPAOCTH 3a
OTEUYECTBEHHBIC JOCTUKEHHUS B IPOMBIIIJICHHOM JU3aiHE.
e OpueHTUpOBaTh Ha CTAHOBJIEHWE T'YMaHUCTUYECKUX LIEHHOCTEH.



e dopMHpOBaTH CONMAIBHO-OPUEHTUPOBAHHBIN B3I HA MUP.

Memanpeomemmuule:

® BOCIIUTHIBATh aKKypPaTHOCTh W TUCIUIUIMHUPOBAHHOCTH TPU BBIOJHEHUHU
paboTHI;

e (opmupoBath 4K-koMreTeHIMH (KPUTHYECCKOE MBINUICHHE, KPEaTHBHOE
MBIIIICHHE, KOMMYHHKAITHS, KOOTICpaIs);

® CI0COOCTBOBATH PACIIUPEHUIO CIOBAPHOTO 3araca;

® CI0COOCTBOBATh PA3BUTHUIO IMAMSTH, BHUMAHHS, TEXHUYCCKOTO MBIIIUICHUS,
MU300PEeTaTeIbHOCTH;

® BBICTYINATh MyOJUYHO C JTOKJIAIaMH, PE3CHTAIIUSAMH U T. 11

® CrocoOCTBOBATh POPMHUPOBAHUIO HHTEPECA K 3HAHUSM;

® CrocoOCTBOBaTh (OPMHUPOBAHUIO YMEHHS TPAKTHUYECKOTO TPUMEHEHUS
MOJTyYEHHBIX 3HAHUH;

e chopmupoBaTh yMeHHE (OPMYJIUPOBATH, APTYMEHTUPOBATh M OTCTAUBATh
CBOE MHEHHUE.

Conep:kanue mporpaMmmbl

[Iporpamma mipeamnosiaraeT MNOCTENEHHOE pacCIIUPEHUE 3HAHUH U HX
yriyoJieHue, a Takke NpUOoOpeTeHHEe YMEHUM B 00JacTH MNPOEKTUPOBAHUS,
KOHCTPYUPOBAHUS U U3TOTOBJICHUS TPOTOTHUIIA MPOYKTA.

3aHsATUS NPEANOoaraT pa3BUTUE JIUYHOCTH:

*pa3BUTHE MHTEIUICKTYJIBHOTO TOTEHIMAada olydaromerocs (aHaaus,
CUHTE3, CPABHEHUE);

*pa3BUTHE TPAKTUUECKUX YMEHUM U HaABBIKOB (dCKuU3upoBaHue, 3D-
MOJEIUPOBAHUE, KOHCTPYUPOBAHUE, MAKETUPOBAHWE, MPOTOTUIIHPOBAHUE,
MIPE3EHTAINSA).

Y4eOHO-BOCTIMTATEIBHBIM MPOIIECC HANpaBJeH Ha (QOpMUpPOBAHUE U
pa3BUTHE y OOYYaIOIIUXCS TaKUX BAXKHBIX COIMATIBLHO 3HAYMMBIX KAdyecTB, Kak
TOTOBHOCTh K HPABCTBEHHOMY CaMOOTNPEICIICHUIO, CTPEMIICHUE K COXPAHEHUIO U
MPUYMHOKEHUIO TEXHUYECKUX, KYJIbTYPHBIX M HCTOPUYECKUX I[IEHHOCTEH.
CraHOBNIEHUE JIMYHOCTH Y€PE3 TBOPUECKOE CAMOBBIPAKEHHE.

Coaepixkanue TeM NpPOrpaMmbl

TeMaTnuyeckoe NIAaHMPOBAHUE

Ne HasBanmue pa3snesna, TeMbl KosmuecTBo yacos ®opmbI
n/n Bcero Teopus IIpaxkTuka arrecranuu/
KOHTPOJIs
12 4 8 [IpesenTanus
1 Keiic «O0beKT 13 0yaymero» pe3yJIbTaToOB
1.1 | Beenenue. MeTouku 4 1 3
hopMupoOBaHUS HICH
1.2 | Ypoxk pucoBanus (mepcrneKkTrBa, 2 1 1
JIMHUS, IITPUXOBKA)
1.3 | Cozpanue npoToTHa 00bEKTa 4 1 3
MPOMBIIIUIEHHOTO TU3aliHA




1.4 | Ypox pucoBaHus (CIocOOBI 2 1
nepenayn 00bEMa, CBETOTEHbB)
12 11 [IpezenTanus
2 Keiic «Ilenamn» pe3yJIbTaTOB
2.1 | Ananmu3 popmooOpazoBaHus 2 2
MTPOMBIIIIJICHHOTO U3JIEIHS
2.2 | HatypHbie 3apHCOBKH 2 2
MTPOMBIIIIJICHHOTO U3JIEIHS
2.3 | I'enepupoBaHue UaCH 1Mo 2 2
YIYYIICHUIO TTPOMBIIUICHHOTO
W3J1eIHs
2.4 | Co3manue mpoToTHIA 4 3
MIPOMBIIIJICHHOTO U3JIEIHS U3
Oymaru u KapToHa
2.5 | UcnopiTanue mpoTOTHIIA. 2 2
[Ipe3enTarnus npoexTa nepen
ayJIuTOpHUEN
12 10 [Ipe3enTtanus
3 Keiic «Kocmuyeckas crTaHumus» pe3yabTaToOB
3.1 | Co3pganue 3cku3za 00ObEMHO- 2 2
MIPOCTPAHCTBEHHOIN KOMITO3UIINN
3.2 | Ypok 3D-monenupoBanus (Fusion | 4 3
360)
3.3 | Co3pganue 00bEMHO- 4 4
MIPOCTPAHCTBEHHON KOMITO3HIIUY B
nporpamme Fusion 360
3.4 | OcHOBBI BU3yaJH3allH B 2 1
nporpamme Fusion 360
12 10 [IpezenTanus
4 Keiic «Kak 310 ycTpoeHo?» pEe3ynbTaTOB
4.1 | 3y4yeHue GpyHKUUH, GOPMBI, 2 1
PrOHOMUKH MTPOMBIIIIIICHHOTO
W3JIeTHs
4.2 | VI3yyeHue ycTpoiicTBa M MpUHIHMIA | 2 1
(GYHKITMOHUPOBAHUS
TTPOMBIIIIJICHHOTO U3JIEITHS
4.3 | ®orodukcanus 3TEMEHTOB 2 2
TTPOMBIIIIJICHHOTO U3JIEITHS
4.4 | [logroroBKa MaTepHaIoB AJs 2 2
MIPE3EHTAINH ITPOCKTA
4.5 | Co3naHue mpe3eHTaluu 4 4
5 Keiic «Mexannueckoe 20 18 [IpesenTanus
. pe3yabTaToOB
YCTPOHCTBO»
5.1 | BBenenue: feMOHCTpalus 2
MEXaHH3MOB, JTHAJIOT
5.2 | Cbopka MmexaHU3MOB U3 Habopa 2 2
LEGO Education «Texnonorus u
¢buzukay
5.3 | JlemoHcTpaIus MEXaHHU3MOB, 2 2

CCCCH BOITPOCOB-OTBCTOB




5.4 | Mo3sroBoii mTypM 2 2

5.5 | Beibop uaeii. DcKku3upoBaHue 2 2

5.6 | 3D-mMonenupoBaHue 2 2

5.7 | 3D-monenupoBanue, cOOp 2 2
MaTEepPHAIIOB JUIsl TPE3CHTAIHH

5.8 | Pennepunr 2 2

5.9 | Co3nanue nmpe3eHTanu, 2 2
MIOJITOTOBKA 3aIITUTHI

5.10 | 3amuTa MPOEKTOB 2 2

Bcero yacoB: 68

1. Keiic «O0beKT U3 Oyaymero»

3HaKOMCTBO € METOJMKOW TEHEPUPOBAHMS HJEH C IOMOIIBIO KapTHI
acconmanmii.  IlpumeHeHne  MeTOAMKM HAa  IpakTUKe. ['eHepupoBaHue
OPUTMHAJIBHOW HUJIEH MPOEKTA.

1.1 ®opmupoBanue KoMaH. [locTpoenne KapThl accoranyii HA OCHOBE
COLIMAJIBHOTO M TEXHOJIOTMYECKOr0 MPOrHO30B Oynymiero. @opMupoBaHue UAeH
Ha 0aze MHOTOYpPOBHEBBIX acconuanuii. [IpoBepka uaeil ¢ MoMONIbI0 ClieHaApUEB
pa3BUTUS U «JIUH3»  (IKOHOMUYECKOW, TEXHOJOTHYECKOW,  COLHaIbHO-
MOJMTUYECKON U dKoJorrueckoi). [Ipe3enranus uaen npoaykra rpymnmnoil.

1.2 N3yyeHne OCHOB CKETUMHIA: MHCTPYMEHTapHil, MOCTaHOBKAa PYKH,
NIOHATHE TMEPCIEKTUBBI, IIOCTPOCHHUE IPOCTBIX IeoMeTpHYecKkux Ten. Pukcanus
UJIEU TIPOEKTA B TEXHUKE CKeTUMHra. [Ipe3enTanus naen npoaykra rpynmnou.

1.3 Co3nanue makera u3 Oymaru, KapToHa M HEHYXKHBIX MPEIMETOB.
VYnakoBka 0OBEKTa, HUMHUTAIMS TOTOBOrO K THpoaaxke ToBapa. llpeseHranus
IIPOEKTOB MO IPyIIIaM.

1.4 M3yyeHne OCHOB CKETYMHIA: IOHATHE CBETA W TEHM; TEXHHUKA
nepenaun o0béMa. CozmaHue mNOAPOOHOrO ACKM3a MPOEKTHOM pa3pabOTKu B
TEXHUKE CKETUHHTA.

Ilpumeuanue: npu nanuuuu 000py006AHUA MOICHO U3YUAMb MEXHUKY
MapKepHo20 uinu yugpposeozo ckemua.

2. Keiic «Ilenan»

[loHsiTHE (QYHKIMOHAIBHOIO HAa3HAYEHUs MPOMBIIUIEHHBIX u3aenuil. CBs3b
byHKUMKA U (POPMBI B MPOMBIIIJIEHHOM Au3aiiHe. AHanu3 (GopmMooOpa3oBaHus (Ha
IIPUMEPE IIKOJBHOIO IEHaNa). Pa3BUTHE KPUTHYECKOIO MBINUICHHMS, BBISBICHUE
HEY00CTB B TMOJb30BAaHUM MPOMBIIIJICHHBIMU H3AenusMU. ['eHepupoBanue uiaei
[0 YJIYYIICHHIO MPOMBIIIJIEHHOrO H3aenus. M3yueHrne OCHOB MAaKETUPOBAHMS W3
Oymaru u kapToHa. [IpeacraBienue uien npoekTa B 3CKM3axX U MaKeTax.

2.1 dopMupoBaHUE KOMaH/I. Ananus dbopmoobpazoBaHus
IPOMBIIUIEHHOI'O W3JIE€JUsl Ha NPUMEPE IIKOJIBHOro mneHana. CpaBHEHHE pa3HBIX
TUTOB TICHAJIOB (VIS CpPaBHEHHWS HCIOJB3YIOTCA TCHAJIBl O0YYaroIInuXxcs),
BBISIBJICHUE CBS3U (YHKUUU U (DOPMBI.

2.2 BrlnonHeHre HaTypHBIX 3apUCOBOK NEHANa B TEXHUKE CKETYMHTA.




2.3 BrisBienne HEyn00CTB B MOJB30BaHWM TeHANIOM. ['eHepupoBaHue
UCH 1o yimydmeHuto oobekta. Oukcanyst uaei B 3CKU3ax U MIOCKUX MaKeTax.

2.4 Coznanue neiCTBYIONIETO MPOTOTUIIA TIeHaIa U3 OyMaru u KapToHa,
MMEIOIIETO MPUHIUIUATIBHBIE OTINYHS OT CYIIECTBYIOIIETO aHAJIOTa.
2.5 Wcnbitanue  mpototumna. BHeceHue  u3MEHEHMH B Maker.

[Ipe3eHTanus npoeKkTa nepea ayaAuTopuei.

3. Keiic «KocMuuyeckasi CTAaHIMSA»

3HaAKOMCTBO C 00BEMHO-IIPOCTPAHCTBEHHOM KOMIIO3UIMEN HA IPUMEPE
CO3JIaHUsI TPEXMEPHOM MOJEIN KOCMUYECKON CTAHLIUH.

3.1 [TonsiTie 06bEMHO-IPOCTPAHCTBEHHON KOMIIO3HIINU B
IIPOMBILIJICHHOM JIM3aiHE HA IPUMEPE KOCMUYECKOU CTaHIuu. M3yuenne
MOJAYJIBHOTO YCTPOMCTBA KOCMHYECKOMN CTAHIMH, (PYHKIIMOHAJIBHOTO Ha3HAYCHHUS
MOJTyJIEH.

3.2 OcHoBbl  3D-monenupoBaHusi: 3HAKOMCTBO €  HMHTepdericoM
nporpammsel Fusion 360, ocBoeHHEe MpOEKIU U BUIOB, U3ydyeHUE Habopa KOMaH]
Y UHCTPYMEHTOB.

3.3 Coznanue TpEXMEepHON MOIENIM KOCMUYECKOM CTaHIIMU B MPOTpaMMe
Fusion 360.
3.4 N3yuenne ocHOB Busyanusauuu B nporpamme Fusion 360,

HACTPOWKH MapaMeTpOB CLEHBI. Bu3yanuzanus TpEXMEPHON MOJEIA KOCMUYECKOM
CTaHIIUU.

4. Keiic «Kak 310 ycTpoeHo?»

Nzyuyenune pyHKmnn, GOPMBI, SPrOHOMHUKH, MaTEpHaia, TEXHOJIOTUN
W3TOTOBJICHHUSI, TPUHITUTIA (DYHKITMOHUPOBAHUS TIPOMBITIUICHHOTO WU3ICITH.

4.1 dopmMupoBaHue KoMaH. BbIOOP MPOMBIIITIEHHOTO U3IETHS 115
JnanbpHeero u3ydenus. AHanus (GpopmooOpa3zoBaHus U SPrOHOMHUKHU
MPOMBITIUICHHOTO U3/ICITH.

4.2 N3yuenune npuHIMna GyHKIIMOHUPOBAHKS MPOMBIIILIIEHHOTO
uznienusi. Pa300p MpoMBIIIIIEHHOTO U3/ENHS Ha OTACIbHBIC JETAIU U COCTaBHBIE
3JEMEHTHI. M3yueHne BHyTpEHHEr0 yCTPOMCTBA.

4.3 [ToxpoOHas dhoTodukcalys aeTajaek 1 3JIEMESHTOB IMPOMBIIIIICHHOTO
U3 JICTIHSI.

4.4 IToaroroBka MatepualioB Jijis Ipe3eHTaIMU npoekTa (Ppoto- u
BUJICOMATEPUAIIBI).

4.5 Coznanue nipeseHTaruu. [Ipe3eHTanus pe3yabTaToB UCCIIeI0BaHUs

nepes ayauTOpPUEH.

5. Keiic «KMexaHu4eckoe ycTpoicTBO»

W3yyeHune Ha PaKTUKE U CPaBHUTEIbHAS aHATUTHKA MEXaHU3MOB Habopa
LEGO Education «Texnonorus u ¢pusuka». [IpoektupoBanue 00beKTa,
pelaoIero HaCcyuiHyo nmpooieMy, Ha OCHOBE OJIHOTO HJIM HECKOJIbKHX
U3YYE€HHBIX MEXaHU3MOB.



5.1 BBenenue: 1eMOHCTpalKs U IUAJIOT Ha TEMY YCTPOIMCTBA pa3Iu4HbIX
MEXaHHU3MOB U UX MMPUMECHECHHUS B KU3HECATCIEHOCTH YEJIOBEKA.

5.2 COopka BEIOpaHHOTO Ha MPOIIOM 3aHSITHH MEXaHHU3Ma C
UCTIOJIb30BaHUEM MHCTPYKITUHU 13 HaOopa 1 IpU MUHUMAIBHON TIOMOIIH
HACTaBHUKA.

5.3 JleMoHcTparust paboThl COOpaHHBIX MEXaHU3MOB U KOMMEHTapUH
npuHIMna ux padbotel. Ceccusi BOMPOCOB-OTBETOB, KOMMEHTAPUU HACTaBHUKA.

5.4 Brenenue B MmeToa Mo3roBoro mrypMa. Ceccrs MO3roBOro mTypMa ¢
reHepalyen uien yCTporuCTB, PEIAoIIMX HACYIIHYIO TPo0OJeMy, B OCHOBE
KOTOPBIX JICKUT MPUHITAIT PAOOTHI BELIOPAHHOTO MEXaHU3MA.

5.5 OTtOupaem ujeu, PUKCUPYEM B PYUHBIX ICKU3AX.

5.6 3D-monenmpoBanue o6bexTa Bo Fusion 360.

5.7 3D-monenmmpoBanue oobekTa Bo Fusion 360, cOopka MaTepHaioB s
IPE3CHTALINH.

5.8 Br16op u npucBoenue Mmojenu MatepuanoB. Hactpoiika clieHsl.
PennepuHr.

5.9 CoOopxka npezenTanuu B Readymag, moiroroBka 3aniuThl.

5.10 3anyra KOMaHaaMU MPOEKTOB.

IInanupyembie pe3yJIbTaThbl 0CBOCHHUS Y4e0OHOI0 Kypca
IIpeaMeTHBbIe pe3yabTaThl

B pesynbrate 0cBOEHUS MPOTpaMMbl 00yJarOIIUECs TOTKHBI
3Hamy:

— nmnpaBuiia 0€30MaCHOCTH U OXPaHbl TpyJa MpU padoTe ¢ yueOHbIM U J1a00paTOPHBIM
000pyI0BaHUEM.

Memy:

— TMPUMEHATh HA IPAKTHUKE METOJWKM TE€HEPUPOBAHUS WJAEH; METOABl IU3aiH-
aHaIM3a U AU3aiH-UCCIIEI0BAHNS,

— aHAJIM3UPOBATh GOPMOOOPa30BaHNE MPOMBILUICHHBIX U3IEIHH;

— CTPOUTH N300paKEeHUs MTPEIMETOB 110 IPaBUIIaM JIMHEHHOU MEePCIEKTUBBI,

— IMepenaBaTh C IOMOIIBIO CBETA XapaKTep (POPMBI;

— pa3nyaTh M XapaKTepHU30BaThb IOHATHUS: IPOCTPAHCTBO, PAaKypC, BO3LYIIHAS
NEPCIEKTHBA;

— TMOJy4yaTh MPEACTABJICHMS O BIMSHMM IIBETa Ha BOCHpUSTHE (POPMBI OOBEKTOB
JIM3aliHa;

— TMPUMEHSATh HaBBIKM (OPMOOOpPa30BaHUs, HMCIOJIb30BaHUS OOBEMOB B JHU3aiiHE
(MakeThl U3 OyMaru, KapToHa);

— paborarsb ¢ nporpammamu TpéxmepHoii rpaduku (Fusion 360);

— OIKMCHIBaTh TEXHOJOTMYECKOE PEIIeHHEe C [OMOIIbI0 TEKCTa, PHUCYHKOB,
rpaduaeckoro n300paxeHus;

— QAHAJIW3UPOBATH BO3MOXXHBIE TEXHOJIOTMYECKUE PEIICHMS, OINPEAENsITh HUX
JIOCTOMHCTBA U HEJOCTATKU B KOHTEKCTE 33JJaHHOW CUTYyaluu;

— OLEHUBAaTh YCIOBUS IPUMEHHMOCTH TEXHOJIOTMH, B TOM WYHCIE C IO3HLIHM
HKOJIOTUYECKOH 3alUIIIEHHOCTH;



BBIIBJISITH W (OPMYJHpPOBaTh MmpoOjeMy, TpeOYIOUIyI0 TEXHOJIOTHYECKOIro
peIICHUS;

MOAU(PUITUPOBATH MMEIOIIHECS TIPOYKTHI B COOTBETCTBUH c
CUTYyalre/3aka30M/moTpeOHOCThIO/3a/1auei 1eSITEIbHOCTH;

OIICHMBATh KOMMEPYECKUI MTOTCHIIMAIT ITPOTYKTa /U TEXHOJIOTHH;

TIPOBOJIUTH OIICHKY M HCTIBITAHNE TTOJIYYCHHOTO MPOAYKTa,

IIPE/ICTABIIATh CBOM MPOCKT.

gradems.
HAyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU TOHATHSMHU, METOAAMH U TpUEMaMU
MIPOCKTUPOBAHMSI, KOHCTPYHPOBAHUS, MOJICIIUPOBAHUS, MaKEeTHUPOBaHUS,

IPOTOTUIUPOBAHMS B 00JACTH HPOMBIILIEHHOTO (MHAYCTPHAIIBHOIO) AU3aliHa.

JInuHOCTHBIE pPe3yJIbTaThI:

KPUTHUYECKOE OTHOIIECHUE K HHMOPMAIIUU U N30UPATEIIbHOCT €€ BOCIIPUSTHS;
OCMBICJICHUE MOTUBOB CBOMX JICHCTBUM MIPH BBHIMOJIHEHUH 3a]JaHUM;

pa3BuTHE  JIOOO3HATEIBHOCTH,  COOOPA3UTEIBHOCTH  TPU  BBHINIOJHEHUU
Pa3HOOOpa3HBIX 3aJJaHU IPOOJIEMHOTO U SBPUCTUUYECKOTO XapaKTepa;

pa3BUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, IEJICYCTPEMIIEHHOCTH, YMEHHS
MIPE0J10JIeBATh TPYAHOCTH;

Pa3BUTHE CAMOCTOSITEIBHOCTH CYKJICHHM, HE3aBUCUMOCTH M HECTaHJAPTHOCTU
MBIIIICHUS;

OCBOCHHE COITMAIBHBIX HOPM, TPABHWIJI TMOBEACHUS, poied U (HOpPM COIHATBLHOM
JKW3HU B IpyMNnax U COOOIIECTBAX;

dbopMHpOBaHHE  KOMMYHHKATHUBHOW  KOMIIETEHTHOCTH B OOIICHWUM U
COTPYIHHYECTBE C IPYTUMHU O0YIAFOIITIMUCS.

MeTtanpeameTHble pe3yJbTaThl:

yMEHUE IPUHUMATh U COXPaHATh YUeOHYIO 3a1a4y;

yMEHUE IUIAHUPOBATh IMOCJIEN0BATEILHOCTh IIATOB AJITOPUTMA IS JOCTHKEHUS
1eJH;

yMEHUE CTaBUThH LIEeIh (CO3/IaHNE TBOPUYECKON pabOThl), MIAHUPOBATH JOCTUKEHUE
ATOM LIEIIH;

YMEHHUE OCYIIECTBIISTH UTOTOBBIH U MOMIArOBBIN KOHTPOJb IO PE3YIbTATY;
CIIOCOOHOCTh  aJICKBAaTHO BOCIIPMHMMATH OIIGHKY HaCTaBHHKAa W  JIPYTUX
oOyyJarommxcs;

YMEHUE Pa3IndaTh Crioco0 1 pe3ysbTaT JCHCTBHUS,

YMEHUE BHOCHUTH KOPPEKTUBHI B JCHCTBUS B Cllydae PacXOXXICHHUS pe3yJibTara
peIIeHUs 3a]1a4i Ha OCHOBE €€ OIICHKHU M yuéTa XapaKTepa CIACIaHHBIX OIMTHOOK;
YMEHHUE B COTPYAHUYECTBE CTABUTh HOBBIC YUCOHBIC 3a/1a4H;

CIIOCOOHOCTh ~ TPOSABJISATH  TMO3HABATENBHYI0  HHUIIMATHBY B y4eOHOM
COTPYIHUYECTBE;

YyMEHUE OCBaMBaTh CHOCOOBI pENMICHHs] MPOOJIEeM TBOPUYECKOTO XapakTepa B
KU3HCHHBIX CUTYaIIHSX;



YMEHHE OIICHMBATh MOJIyYAIOUIUHCS TBOPYECKHI MPOIYKT U COOTHOCUTH €ro ¢
W3HAYAJBHBIM 3aMBICIIOM, BBINOJHATH IO HEOOXOJUMOCTH KOPPEKIHUH OO0
MPOJYKTa, JIMOO 3aMbICIIa.

YyMEHUE  OCYHIECTBISATH  MOUCK  HUHPOpManuu B  HMHAMBUAYAJIbHBIX
WHQOPMAIIMOHHBIX ~ apXWBax  oOydarwmierocsi, HMH(pOpMaMOHHOW  cpene
00pa30BaTENbLHOTO YUPEKICHUS, (eAepalbHbIX XpaHUIUIIaX WHGOPMAIIMOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB;

YMEHHUE WCIOJb30BaTh CPEACTBA HH(POPMAINMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA IS PEIICHUS KOMMYHHKATHBHBIX, MMO3HABATCIBHBIX U TBOPUYECKHUX
3aj1ay;

YMEHHE OPUEHTUPOBATHCS B Pa3HOOOpa3uu cocoOOB pelIeHus 3aay;

YMEHUE OCYLIECTBIISTh AHAIN3 OOBEKTOB C BBIACICHUEM CYLIECTBEHHBIX U
HECYIIECTBEHHBIX NIPU3HAKOB,

yMEHUE TPOBOJUTH CPABHEHUE, KIACCU(DUKAIIUIO TIO 3aJJaHHBIM KPUTEPHUSIM;
yYMEHUE CTPOUTD JIOTUUECKHUE PACCYKACHUS B (DOpME CBSI3U MPOCTHIX CYXKIEHUM 00
00BEKTE;

yYMEHUE YCTaHABIMBATh aHAJIOTHH, IPUYNHHO-CIIC/ICTBEHHBIE CBSI3H;

yMEHUE MOJIEIMPOBaTh, MPEeOOpPa3OBbHIBATh OOBEKT U3 UYYBCTBEHHOW (HOpMBI B
MOJ€NIb,  TJI€  BBIJCJICHBl  CYIIECTBEHHBIC  XApaKTEPUCTUKH  OOBEKTa
(mpocTpaHcTBEeHHO-TpaduvecKas Uil 3HaAKOBO-CUMBOJINYECKAs);

YMEHUE CHUHTE3HpPOBaTh, COCTABJATh IL€JI0O€ W3 YacTeid, B TOM YHCIIE
CaMOCTOATENLHO I0CTPAUBAThH C BOCIIOJHEHUEM HEAOCTAIOMINX KOMIIOHEHTOB.
yMEHHUE apryMEHTHPOBATh CBOIO TOUKY 3PCHHS Ha BHIOOP OCHOBAHHH M KPUTCPHUCB
TIPY BBIJICTICHUY NIPU3HAKOB, CPAaBHEHUH 1 Kilaccu(uKaIuu 00bEeKTOB;

YMEHHE BBICITYIINBATh COOECETHUKA U BECTH TUAJIOT;

CTIOCOOHOCTH MPU3HABATH BOZMOYKHOCTh CYIIIECTBOBAHUS PA3IMUHBIX TOUEK 3PEHUS
U TIPaBO KaKJI0T0 UMETh CBOIO;

yMEHUE TUIAaHUPOBATh Y4eOHOE COTPYAHUYECTBO C HACTABHUKOM U JIPYTUMU
OOyYaIOIIMMUCS:  ONpEeNesaTh  Iedd, (QYHKIUUM  YYaCTHUKOB,  CIIOCOOBI
B3aUMOCUCTBUS;

YMEHHUE OCYIIECTBISATh MOCTAHOBKY BOMPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B
MoKCKe U coope nHbopMaIny;

yMEHUE pa3peniatb KOHQIUKTHI: BBISIBIICHUE, UACHTU(DUKAIIHS TIPOOIEMbI, TOUCK U
OIICHKAa aJbTCPHATUBHBIX CIIOCOOOB pa3pelIcHus] KOH(MINKTA, TPUHATHE PEIICHUS
U €ro peayin3alus;

YMEHHE C JOCTaTOYHON MOJHOTOW ¥ TOYHOCTBIO BBIPaKaTh CBOW MBICIH B
COOTBETCTBHH C 3a/1a4aMH U YCIIOBUSIMH KOMMYHHUKAIIAH;

BJIaJICHUE MOHOJIOTUYECKON U TUATIOTUYECKON (hopMaMu peymu.

Kaapossble yci10Bus peajin3anum NporpaMmmbl
TpeboBaHuUs K KaJ]pOBBIM pPeCypcam:



® YKOMILUIEKTOBAaHHOCTh 00pPa30BATEIbHOTO YUYPEKICHHUS MEAarornyecKuMH,
PYKOBOJSIIIIUMH U UHBIMU PAaOOTHUKAMH;

® YpOBEHb KBAIU(PUKAIMK TENArOTUYECKUX, PYKOBOMSIIUX U  HHBIX
PabOTHUKOB 00Pa30BATEIBHOTO YUPEIKICHUS;

® HENPEPHIBHOCTh  MPOQPECCHOHAIBHOIO  Pa3BUTHS  NEAaroruuyeckux U
PYKOBOSIIUX PAOOTHUKOB 00pa30BATEIbHOTO YUYPEKIEHHUS, PpPEeaTUu3yIOLEro
OCHOBHYIO 00pa30BaTeNIbHYIO IPOTPaAMMY.

KomnereHnu rmegarorndeckoro pabOTHHKA, pPEaTU3yIOIIEro OCHOBHYIO
o0pa3oBaTeIbHYIO IPOrpamMmy:

® HaBBIK 00CCIICUYMBATDH YCJIIOBHUS JUIS YCIEIIHON JEATEIHbHOCTH, MTO3UTHBHOM
MOTHBAIIHH, a TAK)KE CAMOMOTUBHUPOBAHUS 00YJarOIINXCS;

® HaBBIK OCYIICCTBIIATH CAMOCTOSTEIBHBIA MOWCK M aHaW3 MH(OpMamuu ¢
TIOMOIIIHI0 COBPEMEHHBIX HHPOPMAIIMOHHO-TIOMCKOBBIX TEXHOJIOTHH;

® BJIaJICHUE WHCTPYMECHTAMH MTPOSKTHOH EATEIHHOCTH;

® YMCHHE OPraHU30BBIBATh M COIPOBOXKIATh Y4eOHO-HCCIIEIOBATEIBCKYIO H
IIPOEKTHYIO IeITeITLHOCTh 00yYatoIInXCs;

® YMCHHE WHTEPIIPETHPOBATH PE3YNIBTATHI TOCTHKEHUI 00yJarOINXCs;

e (a30BBIC HABBIKH PAOOTHI B MPOTPAMMAX ISl TPEXMEPHOTO MOJICITHPOBAHHS
(Fusion 360, SolidWorks u ap.);

® (a30BbIC HABBIKU 3CKU3UPOBAHMS, MAKETUPOBAHUS U MPOTOTUITUPOBAHUSI.

MaTepuajbHO-TeXHHYECKHE YCJIOBHUS peau3aniu NporpaMmbl

AnmapaTtHoe ¥ TEXHHYECKoe o0ecrneyeHue:

— Pabouee MecTo 0OyuaroIierocs:

HOYTOYK: TPOM3BOJUTENBHOCTh Mpoleccopa (mo Ttecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 eauHuIl; 00BEM
orepaTtuBHOM namsTu: He MeHee 4 ['0; 00sEm HakonuTens SSD/eMMC: ne menee
128 I'6 (111 COOTBETCTBYIOUIUH MO XapaKTEPUCTUKAM MEPCOHAIBHBIA KOMITBIOTEP
C MOHUTOPOM, KJIABHATYPOU U KOJIOHKAMHU );

MBIIIIb.

— Pabouee MecTo HaCTaBHUKA:

HoyTOYK: mporeccop Intel Core 15-4590/AMD FX 8350 — anaiorn4nas win
OoJiee HOBast Mojeib, rpaduueckuii nporeccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananoruynas wim 0ojiee HOBas MOJEIb, 00bEM OTEPATHBHOM
namsTu: He MeHee 4 1'0, BuneoBsixoaq HDMI 1.4, DisplayPort 1.2 unu 6osiee HoBast
MOJIeJTh (MM COOTBETCTBYIOIINHN MO XapaKTEPUCTUKAM TIEPCOHATBHBIN KOMITBIOTEP
C MOHUTOPOM, KJIABUATYPOH U KOJOHKAMH);

NPE3CHTAIMOHHOEe O0OpYyIOBAaHME C BO3MOXKHOCTBHIO TMOAKIIOUEHHUS K
KOMITBIOTEPY — | KOMILUIEKT;

(GnumyapT ¢ KOMIUIEKTOM JIUCTOB/MapKepHasi JOCKa, COOTBETCTBYIOLIUI HAOOP
MUCHMEHHBIX MPUHAJUIC)KHOCTEH — 1 1mIT.;

enuHas cetb Wi-Fi.

IIporpammHoe oGecnieyeHue:



— o¢ucHOe mporpaMMHOE 00ECTICUSHHE;

— MporpaMMHOe obecrmedeHue s TpéxMepHoro mojaenupoBanus (Autodesk

Fusion 360);
— rpaduuecKuil peaaKkTop.

Pacxoanbie MmaTepuaJibl:
Oymara A4 nist pucoBaHUS U pacleyaTKy;
Oymara A3 nmist pucOBaHUS;
HAOOp MPOCTHIX KapaHAAIIeH — MO KOJIUYECTBY 00yUarOIINXCsl;

Ha0Op YEPHBIX MIAPUKOBBIX PyUYEK — IO KOJUYECTBY O0YUaAOIINUXCS;

kaeu I[IBA — 2 mt.;

KJIeH-KapaHJall — IO KOJUYECTBY 00yUaroIuXcs;
CKOTY MPO3pavYHbI/MATOBBIA — 2 IIT.;
CKOTY JIBYyCTOPOHHHUW — 2 IIT.;

KapToH/TodpokapToH /i1t MakeTupoBanust — 1200*800 MM, IO OJJTHOMY JTUCTY

Ha JIBYX 00y4Yaromuxcs;
HO>X MaKETHBIM — I10 KOJIMYECTBY 00yJarOInXCs;
JIE3BUS JIJIS1 HOKA CMEHHBIC 18 MM — 2 mmIT.;
HOXXHHIIBI — I10 KOJUYECTBY 00YUaIOIINXCS;
KOBPHUK ISl pe3KH KapTOHA — I10 KOJUYECTBY 00YUaAIOIINXCS;
PLA-mmnactuk 1,75 REC HecKONIbKHX IIBETOB.
VII. IlpumepHblil KajieHAAPHbIH y4eOHbIH rpadguk

Kosau4yecTBo yueOHbIX Hegeab — 34,
KoanuecTBo yacoB — 68.

PexxuMm npoBeneHus 3aHATH: | pa3 B Hexento o 2 Jaca.

Ne
n/n

Mecsing dopma

3aHATHSA

KoJ-Bo
JacoB

Tema 3ausaTusa

dopmMa KOHTPOJIA

JI/TTP

Bgenenue B
00pa3oBaTeNbHYIO
porpaMMy, TEXHHKa
0€30IMacHOCTH

TectupoBanue

JI/ITP

MeTtoanku
dbopMupoBaHus uaei

becena

JI/ITP

Ypok pucoBaHus
(mepcrieKkTuBa, JTUHUS,
HITPUXOBKA)

becena

JI/ITP

Co3nanue npoToTrmna
00BeKTa
MIPOMBITIUIEHHOTO
au3apHa

becena




JI/TIP

Ypoxk pucoBaHus
(crtocoObI epenaun
00bEMa, CBETOTEHB)

JleMoHCTpanus penieHuii
Kenca

JUTIP

Ananuz
dbopmooOpazoBaHuUs
MPOMBIIIJICHHOTO
U3IeIUS

becena

JUTIP

Harypnble 3apucoBku
MIPOMBILIUIEHHOTO
153 (SUN5E:

becena

JU/IIP

['enepupoBanue uaeu
0 YJIYYILEHHUIO
MIPOMBIIIJICHHOTO
U3JIEIHs

becena

JU/TIP

Co3nanue nporoTumna
IIPOMBIIIJIEHHOT'O
uzgenus u3 Oymaru u
KapTOHa

becena

10

JU/IIP

HcneiTanue IMpOTOTHUIIA

becena

11

JUTIP

IIpe3eHTanus npoekra
nepes ayquTopuen

JleMoHCTpanus pemeHui
Keiica

12

JUTIP

Cosznanue 3cku3a
00BEMHO-
MPOCTPAaHCTBEHHOMN
KOMIIO3UIIMH

becena

13

JI/TTP

Ypoxk 3D-
MOZACIINPOBAHUA
(Fusion 360)

becena

14

JU/TIP

Coznanue 00bEMHO-
MPOCTPAHCTBEHHOM
KOMITO3HUITUH B
nporpamme Fusion 360

becena

15

JU/TIP

OCHOBBI BU3Yyalin3allun

B niporpamme Fusion
360

JleMoHCTpanys pelmeHui
Kelca

16

JI/ITP

Nzyuenue ¢pyHKIUY,
(bopMBI, SPrOHOMHUKH
MPOMBIIIJIEHHOTO
U3JIEIHs

becena

17

JU/TIP

N3yuyenue ycTponcrTaa
Y TIpUHLHUIIA
(bYHKIIHOHUPOBAHUS
MIPOMBIIIJIEHHOTO
U3JIEIHs

becena




18 JUTIP 2 dortoduxcarus Becena
3JICMEHTOB
MPOMBIIIJICHHOTO
U31CIUS

19 JU/TIP 2 IToxaroroska Becena
MaTepUaoB JIs
MPE3CHTAIIMH ITPOCKTA

20 JUTIP 4 Co3nanue JleMOHCTpanus pereHuit
Ipe3CHTAIINN Kelica
21 JU/TIP 2 BBenenue: becena
JIEMOHCTpALIHS
MEXaHU3MOB, JUAJIOT
22 JI/TTP 2 Cbopka MexaHHU3MOB becena
u3 Habopa LEGO
Education
«TexHonorusa u
buzuka»
23 JI/TIP 2 JemoHcTpanms becena

MEXaHHU3MOB, CECCHS
BOIIPOCOB-OTBETOB

24 JUTIP 2 Mo3roBoii mtypm Becena
25 J/TIP 2 Br16op unei. becena
OCKU3UPOBaHUE
26 JI/TIP 2 3D-MonmenupoBaHue, becena
cbop MaTepHuanoB s
[Ipe3eHTalUU
27 JI/TIP 2 Pennepunr TectupoBane
28 JU/TIP 2 Coznanue becena
MIPE3CHTAIINH,
HOATOTOBKA 3aIUTHI
29 JUTIP 2 3ammTa IpoeKTOB JleMOHCTpanus pereHni
Kenca
Hroro 68
VIIIl. Cnincok JinTeparypbl 1 MeTOANYECKOT0 MAaTepHAJIa
1. Anpuan llloneccu. Kak crath nu3aiiHepoM, HE TTPOJIAB AYIIY AbSBOJY /
[Turep.
2. ®dun Knusep. Yemy Bac He HayuaT B au3aiiH-mkose / Punon Knaccuxk.
3. Maiikn [Ixxanna. Coxru cBo€ nmoptdonmo! To, uemy He yuyaT B
nu3aitHepckux mkojax / [urep.
4, Kanna JIuarka, Tum Orunsu. Jymaii kak nu3zaiinep. JluzailH-MbllILIeHHE

111 MeHeKkepoB / ManH, MBanoB u depbOep.
5. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product
Designers / Hardcover, 2009.
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Design) / Paperback, 2012.

7. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design
(Portfolio Skills) / Paperback, 2012.

8. Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid
Visualization of Ideas.

Q. Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

10. Rob Thompson. Prototyping and Low-Volume Production (The
Manufacturing Guides).

11. Rob Thompson. Product and Furniture Design (The Manufacturing Guides).
12. Rob Thompson, Martin Thompson. Sustainable Materials, Processes and
Production (The Manufacturing Guides).

13.  Susan Weinschenk. 100 Things Every Designer Needs to Know About
People (Voices That Matter).

14.  Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to
Manufacture.

15.  http://designet.ru/.

16.  http://www.cardesign.ru/.
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