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[NOACHUTEJIBHAA 3ATIMCKA

JononuurensHas  obmieoOpa3oBarenbHas rnporpamma  «OOmee  pa3BUTHE  MHXKEHEPHOTO
MBIIIICHUS (anee mo Tekcty — Pabouast mporpamMma) 1mo coepKaHuio ¥ TeMaTHIeCKOW HAIpPaBICHHOCTH
ABIISICTCA TEXHUUECKOW, MO (PYyHKIIMOHAIBHOMY MpeIHA3HAYCHUIO — MPHUKIATHOMN, 10 (opMe OpraHU3aIUH
— KPY>KKOBOM, TI0 BpEMEHH PEaTU3alUH — OJHOTOANYHOM, 110 TUITY — MOAN(UIIMPOBAHHOM.

Hoeu3na janHoil mporpaMMbl B TOM, UYTO OHAa HaIlpaBleHa HA pa3BUTHE MPEINOCHUIIOK

WHXEHEPHOT'O MBILUIEHUS B CUCTEME, B COBOKYITHOCTU TaKUX BHUJIOB JESATEIILHOCTH KaK KOHCTPYUPOBAHHUE,
MOJICTIUPOBAHUE M3 PA3IUYHBIX COBPEMEHHBIX KOHCTPYKTOPOB, MporpaMMHUpoBaHue, (GpopMUpoOBaHUE
AJIEMEHTAPHBIX MAaTEMaTUUYECKUX IIPECTABICHUI.
YHUKaabHOCTh  00pa3oBaTeNIbHOM  NpOrpaMMbl  3aKJIOYaeTcs B BO3MOXKHOCTH — OOBEAMHUTH
KOHCTPYUPOBAaHHE U MPOrpaMMHpPOBaHHE B OJHOM Kypce, YTO CHOCOOCTBYET HMHTEIPHPOBAHHUIO
npenojaBaHuss MHGOPMATHUKU, MaTEMaTUKH, (PU3UKHU, YEpUYCHMs, €CTECTBEHHBIX HAayK C pa3BUTHEM
MHXEHEPHOIO MBIIUIEHUSI 4YEpe3 TEXHUYECKOE TBOPUYECTBO. TEXHHYECKOE TBOPYECTBO - MOIIHBIN
MHCTPYMEHT CHUHTE3a 3HaHUM, 3aKJIaJbIBAIOUINI IMPOYHBIE OCHOBHI CHUCTEMHOI'O MBILIUICHUSA. Takum
o0pa3oM, HMHXEHEPHOE TBOPUYECTBO M JIAOOpAaTOpHBIE HCCIECIOBAHHUSA - MHOTOTPaHHAS JeSTEIbHOCTD,
KOTOpasi JOJKHA CTaTh COCTABHOW YacThIO MOBCEIHEBHON MKU3HU KaXI0r0 00y4aroerocs.

AKmyanbHocms npozpammol.

CoBpeMEHHOE COLMAIBHO — 3KOHOMHYECKOE pa3BUTHE OOLIECTBa HANpPaBICHHO Ha IEPEXOAd K
HOBOMY TEXHOJIOTHUECKOMY Ykiany. Bc€ Oomnbiie u 0oJblle TOBOPUTCS O Mepexoie K «Oe3II0IHOMY»
POOOTHU3NPOBAHHOMY TPOU3BOACTBY B AKOHOMHKE M TPOMBIIUIEHHOCTH, 4TO TpeOyeT (opMHpOBaHUE
JUYHOCTH TOTOBOM KHUTh U TPYIUTHCS B KQUECTBEHHO HOBBIX YCJIOBUSX, KOTOPBIE HE CBOJATCS K YMEHUIO
OCBAaMBAaTb W OKCILUIYaTHPOBATH IMOCTOAHHO COBCPHICHCTBYIOIIYIOCA TCXHHUKY M TCXHOJIOTHMH, a Tpe6yeT
CHOCOOHOCTEH CHpaBIATBCA C KOMIUIEKCOM HOBBIX IPOU3BOJCTBEHHBIX 3a/lad — MPOEKTHBIX,
KOHCTPYKTOPCKHX, TEXHOJIOTHUECKUX, YIpaBlIeHYeCKuX...To ecTh o0003HauMiIach HEOOXOAMMOCTH B
BBICOKOKBTU(DUIIMPOBAHHBIX HHKEHEPHBIX KaJpax, B JIOJAX C PA3BUTHIM UHKEHEPHBIM MBIIILICHUEM.

@®paHIly3CKOe CII0BO «MHXKEHEP» O3HayaeT «u300perarb». HkeHep — 3To TBOpell, u300peTaTelib
MHOTMX TIOJIE3HBIX Benlel. Kak BaXXHO HauyumHaTh «TBOPUTH» C CaMOIr0 JETCTBA, KOrJa MPUXOIUT
MHOXECTBO HJIEM MU XOpOIIO PAa3BUTO BOOOpa)KEHUE, KOTJIa HET KOMIUJIEKCOB, OBITOBBIX M KHUTEHCKUX
mpo0JieM, KOTla BEPHUILb, UTO Y TeOs1 0043aTeNFHO YTO-TO MOJTYUHUTCH. . .

WNHxeHepHOe MBINIJIEHUE — 3TO CUCTEMHOE TBOPYECKOE TEXHUYECKOE MBIILICHUE, TO3BOJISIONIEE
BUJIETH MTPOOJIEMY IIEIUKOM C Pa3HBIX CTOPOH, BUAETh CBSI3M MEXKIY €€ dyacTsAIMU. VHKeHepHOe MBIIIICHUE
MO3BOJIACT BUACTh OJHOBPEMCHHO CUCTEMY, HAJICUCTEMY, IIOACUCTEMY, CBA3U MCKAY HUMU U BHYTPU HUX.

Pa3BuTHe WHXEHEpHOTO Jena SBIAETCS BaXKHBIM Kak s oOIIecTBa, Tak W JAns cTpaHbl. [lns
OTJIENIBHOTO YeJIOBEKa MO3HAHUSI MHKEHEPHUH CITOCOOCTBYET caMOpealln3alii U CaMOCOBEPILIEHCTBOBAHMUIO,
JaeT BO3MOXKHOCTh TOJYYUTh HOBBIE 3HAHHS U OIBIT, YTO, O€3YCIOBHO, SIBISETCS BaXXHBIM OCOOCHHO ISt
MOJIOABIX J'IIO)IGI\/'I, a TaKXXC BO3MOXKXHOCTb NMPHUMCHUTHL HA IMPAKTHUKE CBOU 3HAHUWA, IMOJYUYUTH 66CH€HHBII>1
onbIT. [louyBcTBOBaTh cebs co3marenem U TBopuoM. Co3laTh TO, YTO MOXKET H3MEHUTh MuUp. PanHee
NpHOOIIEHNE JIeTell K HCCIEeN0BAaTeNbCKOM JIeATENIbHOCTH IO3BOJISIET C YCIIEXOM pellaTh MHOTHE
oOpa3oBaTenpHble MPOOIEMBI, HAMpHUMeEp, CBS3aHHBIE C WHIWBUIYATbHBIM IOIXOJOM, YpPOBHEBOM
muddepeHnmaneii, ¢ CO3MaHUEM TOJIOKHUTEIHPHOW ydeOHONW MOTHBaIMH, Oojiee TIyOOKHUM U
He(OopMaTbHBIM YCBOCHHUEM MPOTPaMMBI, ¢ IPO(ECCHOHATLHOM OpUEHTAIHEH.

Hayunas u meopemuueckan 3Ha4umocms npozpammol:

— CIOCOOCTBOBaHHE PAa3BUTHIO MHKEHEPHO-TEXHMUYECKOTO KOHCTPYUPOBAHHSI U OCHOB POOOTOTEXHMKH.
— OIIpEJIEICHUE TBOPYECKUX OCHOB M HAIPABJICHUN ITIOATOTOBKH YYalluXCs;

— pa3paboTka OCHOB (POPMUPOBAHUS HCCIEA0BATEILCKOM NEATEILHOCTH Ha Pa3IMYHbIX 00pa30BaTEeIbHBIX
YPOBHSIX;

— CHOCOOCTBOBAHME pPA3BUTHIO TBOPYECKOW AaKTUBHOCTH M HAMpaBICHHOCTH B 00pa3oBaTeNbHOM
NEATEIbHOCTH.

Ilpakmuueckaa 3Ha4UMOCmMb NPOPAMMDbL:
— pa3paboTKa U pacnpoCTpaHEHHE PEKOMEHJIAIMI M0 METOAMYECKOMY M IPAaKTUYECKOMY OOECIEYEHHUIO
MCCIIEIOBATENBCKON U 00pa30BaTeIbHOMN IEATEIIbHOCTH;



— (popMupOBaHUE MPAKTUYECKUX HABBIKOB U MPOGOPHEHTALIHS.

JlanHas nmporpamma paspaboTtaHa A GOpMUPOBaHUS MPEANOCHIIOK WHKEHEPHOTO MBIIIICHUS Y
JeTel MIIAJIIIEero UIKOJILHOTO BO3pacTa.

Wnes chenaTth HayyHO-TEXHMUYECKYIO JAEATEIBHOCTb IPOLECCOM HANpaBiIsIEMbIM, PaCIIUPUTh
cojiep>KaHnue KOHCTPYKTOPCKOHN NESATeNbHOCTH 00yUaroMMXCs, 32 CYET BHEAPEHHUS KOHCTPYKTOPOB HOBOTO
MOKOJIEHHUS, a TaKXKe NPHBIJICYb BHUMAHKUE POAUTEICH K COBPEMEHHOMY TEXHUYECKOMY TBOPYECTBY JI€TJia B
OCHOBY Halllel IPOrPaMMBl.

Ileoazocuueckana yenecoodpaznocmsy TPOTrPaMMBbl 3aKIHOYAETCS B TOM, YTO JA€T BO3MOMKHOCTh
JETSIM HAy4YUTbCA MPAKTUYECKHMM IpUEMAM HCCIEAOBATEIbCKOM EATENbHOCTH, IPOBENCHUIO U
o(opMIIEHHIO TTPOEKTOB, a TaKXke (POPMUPYET OCHOBBI €CTECTBEHHO-HAYYHOTO BOCTIPUSTHS MUPA.

B Hacrosiiee BpeMsl II1aBHOM 3aadyeil sBIIAETCA CO3JaHUE OPraHU3alMOHHBIX M COAEPIKATEIbHBIX
YCIIOBHI, OOECIEYMBAIOIINX pPAa3BUTHE Y JIETEH MEepBOHAYAIBHBIX TEXHMYECKHMX HAaBBIKOB Yepes
KOHCTPYUPOBAaHHUE.

bazoit s opMupoBaHHMS WHXEHEPHOTO MBILIUICHUS  SIBISCTCS  Pa3BUTHE  HArJSIIHO-
CXEMaTUYEeCKOI'0 MBIIUICHUs, Korja peOeHOK HaYMHAET ONepUpoBaTh 0OpazaMH HE CaMMX IIPEIMETOB, a
JIOTUYECKUX CBA3EH M OTHOLIECHUN MEXJYy HMMH, BbIpaXkas 3TH OTHOLUEHUS B BUJE HAIVIAHBIX CXEM,
mojened. s (pyHKUMOHMPOBAHUS HAIJISAHO-CXEMAaTHYECKOTO MBILIUIEHUS PEOEHOK TOJDKEH OBIAJETh
JNEUCTBUSAMM HAIVISIAHOIO MOJEIMPOBAHUSA, KOHCTPYUPOBAHMUS YCBOEHHE KOTOPBIX, BEAECT K PA3BUTHIO
o0IIMX IO3HABATENbHBIX CIIOCOOHOCTEH oOywaromierocss M sBJseTCs YyciaoBueM (opMHupoBaHuUs
BHYTPEHHET 0, UJCAIBHOTO IVIAHA MBICIIUTEIILHON e TENbHOCTH.

B pesynbrare pa3BuTHs Takoil 00JacTH MHTEUIEKTa, KaK HH)KEHEPHOE MBILIUIEHHE Yy JAeTei
(bopMHPYIOTCS TPAKTHYECKHME HABBIKM KOHCTPYHPOBAHHS M MOJCITUPOBAHMA: 1O 00pasiyy, CXeme,
YCIIOBHIO, IO COOCTBEHHOMY 3aMBbICITy.

B npouecce KOHCTpyHpOBaHUsl pa3BUBACTCA MENIKas MOTOPHUKA PYK, TAKTHIIBHBIC OIIYLIEHUS, YTO
CIIOCOOCTBYET MX PEYeBOMY M yMCTBEHHOMY pa3zButuio. 1 cinosa B. A. CyXOMIMHCKOrO HOATBEPKIAIOT
a10: «MCcTOoKNM criocoOHOCTEN U TapOBaHUM J1eTel HaXOATCs Ha KOHYMKaxX naiplieB. OT nanblies, 00pa3HO
rOBOPsl, UAYT TOHYANIINE PYYEUKH, KOTOPBIE IUTAIOT HCTOUYHUK TBOPUYECKOM MBICIINY.

B mpouiecce pa3BUTHSI MHKEHEPHOTO MBIIUICHUS Yy JeTel GOpMHUPYIOTCS NMPEANOChUIKH yueOHOU
NEATEIbHOCTH: YMEHUE U KEJIAHWE TPYAUTHCS, BBINOJIHATH 3aJaHUs B COOTBETCTBUM C UHCTPYKLUHUEU H
MIOCTaBJIEHHOW I1I€JIbI0, IOBOAMTH HAYaTOE JEJI0 JO KOHIA, INIaHUPOBaTh Oynyuryro padory. MMeHHO 3TOT
THUI MBICJIIUTEJILHON EATETbHOCTH U SIBJISIETCSI OCHOBHOM ()OPMOI 4eI0BeYeCKOl MONBITKY NPpeodpa3oBaTh
OKpY KaroIui MUp, Mpecieays cOOCTBEHHbIE HHTEPECHI.

KonctpyupoBanue Oombllle, 4eM Jpyrue BUABI JAEATENbHOCTH, MOJATOTABIMBAET IOYBY IS
Pa3BUTHS TEXHUUYECKUX CIIOCOOHOCTEN JAeTel U MHKEHEPHOI'O MBIIIIEHHUS.

HenocraTtouHo 3HaHUI, KOTOpbIE MOXKHO MOJIyYUTh HAa ypoKax B Ikosie. HxkeHepHoe 0Opa3oBaHUe
HAYMHAETCs Ha IIKOJBHOM CKaMbe, IMPOJOJDKAETCS B BYy3€, 3aT€M Ha IPEANPUATHHM, U, HUKOIZA HE
3akaH4yMBaeTcs. IMEHHO MO3TOMY BaXKHO M aKTyaJIbHO Pa3BUBATh MHXKEHEPHbIE HABBIKM M CLIOCOOHOCTH B
HIKOJIBHOM BO3pacTe, KOrja AeTy Hanbosee CrlocOOHBI K yCBOCHUIO 3HAHUIA.

He.]'lb NnporpamMmal: pa3BUTUC MMPECANIOCHIIIOK HHKCHCPHOTO MBIINIJIICHHUA Y )IGTGI\/'I MMyTEM OpraHu3anuu €ro
ACATCIIbBHOCTU B MPOLECCEC UHTCIPALIMHA HAYAJIBHOT'O MHKCHCPHO-TCXHUYCCKOTIO KOHCTPYUPOBAHUA U OCHOB
pO6OTOTeXHI/IKI/I, 3D MOACIIUPOBAaHUA, PCHICHUA Pa3JIMYHbIX MHXCHCPHBIX 3aaa4, a TaKKE, IMIOATOTOBKU U
y4acCTHus B pa3JIMUHBIX TEXHUYCCKUX COPCBHOBAHUAX.

3apaum:
Obpazosamenvhoie:

1. CnocobcTBoBaTh yrayONeHHIO M PACHIUPEHUI0 HMMEKOIIUXCS Yy YdYalluxcsl 3HaHUH O
€CTECTBEHHBIX HayKaX B II€JIOM U TIPUOOPETCHHUIO WHKEHEPHBIX HABBIKOB;

2. PackphITh 3HaU€HHE €CTECTBEHHBIX HAYK B O0IIeM 00pa30BaHUU yUalllerocs,

3. ChopmupoBaTh MpeCTaBICHUS O HAYYHON KapTHHE MUpPA B 1IETIOM, M HH)KCHEPHOM TTOAXOC JIJIst
pelIeHrs pa3Ho00pa3HOTO Kpyra peanbHbIX 3a/1a4;

4. Co3maTh yCNOBHUS IS TPUOOpPETEHUs CHENUaIbHBIX 3HAHWM W yMEHUH B 00JacTH HAyYHOU
NESATEIbHOCTH: OBJIAJICHUS HaBbIKAMU UCCIIEI0BAHUM, HAYYUTh HAYYHOMY METOY.



Memanpeomemmubvie:

1. Pa3BuBarh KadecTBa, HEOOXOAUMBIC [JII TIPOAYKTUBHON Yy4eOHO- HCCIEI0BATEIbCKOM
NeSITeIbHOCTH: HAONIOAAaTeNbHOCTh, AaHAllU3 W CHUHTE3 CHUTyalluii, KOMMYHUKATHUBHBIE KauecTBa,
KPUTHYECKOE OTHOIIEHUE K MTOJIYYECHHBIM pE3yJIbTaTaM.

2. ®opmupoBaHUE Y OOYYAIOMIMXCS TCUXOJIOTUYECKOH TOTOBHOCTH K BOCIPHATHIO MPOOJIEMHOMN
CUTYallUM KaK 3aJ1aud JIeATeIbHOCTH;

3. Pa3BuBaTh MOTHBAIIMIO THYHOCTH PEOCHKA K CAMOPA3BUTHIO M CAMOPEATU3AIINH.

Jluunocmmuwie:

1. Pa3BuBaTh pa3yMHOE OTHOUIEHHE K OKpYXKalolleMy MHUPY uYepe3 JIOTUYECKOe Hay4dHOe
BOCIIPUSITHUE;

2. ®opMUpOBaTh OTBETCTBEHHOE OTHONICHUS K pa0doOTe B TPYMIE, BEACHUIO HCCICIOBATEIbCKON U
MPOEKTHOM ESATEIbHOCTH;

3. Bociutath KOMMYHHUKATHBHBIC HABBIKU, YMEHUS aJICKBATHO BECTH c€0sl B CTPECCOBOM CUTYAIIHH.

4. ChopmupoBaTh yMeHHE pabOTaTh, IMOJydYas IOJOKUTEIBHBIE AMOIMH OT CaMOTO Ipoliecca
Cco3UAaTeIIbHOM AeITSIbHOCTH.

OCHOBHBIMU IPUHIUNIAMH 00y4eHUsI SABIISIOTCS:

1. HayyHocTb. DTOT HpPUHLMI MNpeAoNnpeaesser cooOleHne 00y4aeMbIM TOJIBKO JOCTOBEPHBIX,
IIPOBEPEHHBIX IPAKTUKOW CBEJIEHUH, IPU 0TOOPE KOTOPHIX YUUTHIBAIOTCA HOBEHIINE TOCTUKEHUS HAYKU U
TEXHUKHU.

2. JocrymHocts. [IpemycmarpuBaer cooTBETCTBHE OOBbeMa M TIyOMHBI y4eOHOTO MarepHaja ypPOBHIO
o0Ilero pa3BUTUS Y4YalIMXCs B JaHHbBIM mnepuon, Onarojgaps 4YeMmy, 3HAHMS W HABBIKM MOTYT OBITh
CO3HATEJIBHO U IIPOYHO YCBOEHBI.

3. Cssa3b Teopuu ¢ npakTukoi. OOs13bIBaeT BeCTH 00yUeHHE TaK, YTOObI 00yyaeMble MOIJIM CO3HATEIbHO
IIPUMEHSTh IPUOOPETEHHBIE MU 3HAHUS Ha MPAKTUKE.

4. BocnutarenbHblii xapakTep oOyueHus. Ilponecc oOydyeHus sIBIseTCS BOCIUTBHIBAIOLINM, YYCHHK HE
TOJILKO TPHOOpPETaeT 3HAHUS U HapabaThIBaE€T HABBIKH, HO M PAa3BUBAET CBOM CIIOCOOHOCTH, YMCTBEHHBIC U
MOpaJbHbIE Ka4eCTBA.

5. Co3HaTeNbHOCT W AaKTUBHOCTh 00y4eHus. B mpouecce o0ydeHHs Bce JEHCTBUS, KOTOpBIE
oTpalaTbIBaeT YydYaluiics, JODKHbI ObITh OOOCHOBaHbl. AKTHBHOCTb B OOyYE€HUHM NpEANosaraer
CaMOCTOATENIBHOCTh, KOTOpasi JIOCTUIAETCS XOPOUIEH TEOPETMYECKOM M NMPAKTUYECKOM IOATOTOBKOMW, W
pabotoii nenarora.

6. Harmsgaoctb. OOBsICHEHHE TEXHUKU COOPKH pPOOOTOTEXHHUYECKUX CPEJICTB Ha KOHKPETHBIX M3IEIIHSIX
U NPOTrpaMMHBIX MPOAYKTA. [l HarIAIHOCTH NPUMEHSIOTCS CYLIECTBYIOIINE BUIEO MAaTEPHUAIIBI, a TAKKE
MaTepuajbl CBOEr0 U3rOTOBJICHUS.

7. CHucTeMaTHUYHOCTb U MOCJEI0BATENbHOCTb. Y UeOHbIM MaTepuall JaeTcs 1o ONpeesIeHHON CUCTEME U B
JIOTMUYECKOW IOCIEN0BATEIbHOCTH C LEIbI0 JIydlIero ero ocBoeHus. Kak mpaBuio, 3TOT NpPUHIMII
IpeaycMaTpuBaeT U3ydeHHUe MpeIMeTa OT MPOCTOro K CI0XKHOMY, OT YaCTHOT'O K 00IIeMy.

8. HWuamBumyansHBIN moaxo B o0yueHnH. B mporiecce 00ydeHus meaaror HCXOAUT U3 WHANBHTY aTbHBIX
ocoOeHHOCTeH ydaluiics (ypaBHOBELICHHBIH, HEypaBHOBEUICHHBIH, ¢ XOpOLIeH MaMAThIO WX HE OYEHb, C
YCTOWYMBBIM BHUMAHHUEM WJIM PACCESIHHBIN, C XOpOILEH WM 3aMEeJUIEeHHON peaklMel, U T.11.) U ONHpasch
Ha CUJIbHBIE CTOPOHBI, JOBOJUT €r0 MOJATOTOBJIEHHOCTH /10 YPOBHS OOLIUX TPEOOBAHHIA.

OcHoBHBIC MeTObI PA0OTHI:

e TIO3HABATENFHBIA (BOCIIPHSTHE, OCMBICJICHHE W 3allOMHHAHHE HOBOTO MaTepHaia C TNPUBICYCHHEM
HAOJIOACHUST TOTOBBIX MPUMEPOB, MOAETUPOBAHMSA, M3YyUEHHs WJUIIOCTPALUM, BOCHPUSITHS, aHaJIH3a U
00001IEeHHUS IEMOHCTPUPYEMBIX MaTepUaoB);

e TpoOIeMHBIH METOA (OUCK MyTell pemeHus mpodaemsl);

e METOJI TPOEKTOB (TIpM YCBOSGHHUH M TBOPYECKOM NPUMEHEHWH HABBIKOB M YMEHHH B Tpolecce
pa3paboTKH Kak COOCTBEHHBIX MOJIENEH, TaK 1 COBMECTHO C POJTUTEISIMH )

e CHCTEMaTHU3MpYIOUIHii (Oecena no Teme, COCTaBIEHNUE CXEM U T.1I.)

e KOHTPOJBHBIM METO[ (IIPH BHISIBICHUH KauecTBa YCBOSHHS 3HAHWUMN, HABBIKOB U YMEHUH M UX KOPPEKIUS
B TIPOIIECCE BBHITIOTHEHUS PAKTUICCKHUX 3a/IaHUH ).



3aHsTHS MpeayCMaTpUBAIOT KOJUIEKTUBHYIO, IpYIIIOBYIO, HHIUBUAYAIbHYIO,
CaMOCTOATENIbHYIO OPMBI PadOTHI.

1. @poHTanbHas — ydueOHO-TIO3HABaTeJIbHAs YacTh (MIPE3CHTAIlMsl HOBOTO MaTepualia, MOCTaHOBKA
y4eOHOI 3a1a4uM, 00CyXKIeHUE U aHATIN3, pe(IIeKCUs MOIy4EHHOTO Pe3yibTaTa);
2. I'pynnoBasg — mnpakTuyeckass 4acTh (BBIIOJHEHUE IIOCTaBICHHON 3ajayd, aHalIu3 IOJIYYEHHOI'O

pe3yJsibTara, MOMCK M MCIPAaBICHHE OIMUOOK, pedieKkcrus — 3CTETUYHO M B COOTBETCTBHHM JIM BBINOJTHEHA
MOCTaBJICHHAS 3a71a4a);

3. NunuBuayanbHas - MpakTUUYECKasi 4acTh (MIOMCK U UCIpaBJICHUE OMIMOOK, pedIeKCcusi — KaK MBI 3TO
CIeam);
4, CamocrosiTenbHas — MpakTHYeCKas 4acTh (CO3JaHUE MOJICIH MO 3aMbICTy, OOCYXICHUE W aHAJU3

MOJIyYEHHOTO pe3yJbTara, peqIIeKCus MOITy4eHHOTO PEe3yIbTaTa).
OcHoBHBIE TPUEMBI PA0OTHI:

- Oecena,

- posieBas urpa,

- MO3HABAaTeNbHAs UTPa,

- JJIOTHYECKUE U MAaTEeMaTHUECKUE UTPBI,

- 3a/1aHre 10 00pa3ily (C UCIOIb30BaHUEM UHCTPYKIUH),

- TBOPYECKHE 3a/1a4¥, BOIIPOCHI U CUTYAIlHH,

- paboTta co cxemamu,

- COpeBHOBaHUS (IIPAKTHYECKOE Y4YacTUE JIETeH B Pa3sHOOOPA3HBIX MEPONPHUATHIX IO TEXHHYECKOMY

KOHCTPYUPOBAHHUIO).

Cooepircanue npozpammel HALEICHO Ha CO3JIaHUE YCIIOBUHM JUIsl caMOpead3allM JIMYHOCTU peOEHKa,
BBISIBJICHHSI M Pa3BUTHs TBOPUYECKHUX CHOCOOHOCTEH. BaxkHast posib 0TBOAUTCS (hOPMUPOBAHHIO KYJIBTYPbI
TpyJa: COACpk aHUIO B IOpsIKE pabodyero Mecrta, IKOHOMHUU MaTepUaloB M BpPEMEHH, IIJIaHUPOBAHUIO
paboThl, IPaBUILHOMY O0pAIIEHUIO C MHCTPYMEHTAaMU, COOJIIOICHUIO MTPaBUil 0€30IacHON paboTHI.

OCco0eHHOCTH MOCTPOCHHUS KYPCA M €r0 COAePKAHMS.

MeTo1010ru4ecKoil  OCHOBOM TMPOTPAMMBI  SIBJIIETCS CUCTEMHOJAESITEIbHOCTHBIA TMOJIXO0MA, KOTOPBIN
obecrieynBaer:

— (opmupoBaHNEe TOTOBHOCTH 00YYAIOIINUXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY 00pa30BaHUIO;

— MPOEKTHPOBaHHE W KOHCTPYMPOBAHHE pa3BUBAIOIIEH 0O0pa3oBaTeNbHONW Cpeasl 00pa3oBaTENbHOTO
YUPEKICHUS,

— AaKTUBHYIO Y4€OHO-TI03HABATEIbHYIO JIEATEIHOCTh 00YJaroIInXCs;

— TMOCTpPOEHHE 00pa30BaTEIHHOIO Mpoliecca ¢ yUETOM UHANBHUIYAIbHBIX, BO3PACTHBIX, ICUXOIOTUYECKHUX,
(hbU3HOIOTHYECKUX OCOOCHHOCTEN U 3JI0POBBSI O0YUAFOIIINXCS.

Kypc mnpeamonaraeT uCHONIb30BaHHE KOMIIBIOTEPOB, CHEMU(PUIECKOTO HAYYHO-TEXHUYECKOTO
0o00OpyIOBaHUsA, a TaKXKe pPa3TUYHBIX POOOTOTEXHUUYECKUX KOHCTPYKTOPOB, HAOOPOB W JPYyroro
COBPEMEHHOTO 000PYI0BaHHUS.

Metoanueckue 0COOEHHOCTH peanu3aiiy MpOrpaMMBbl:

- COYETaHHE BO3MOXXHOCTH Pa3BUTUS WHIUBUIYalIbHBIX TBOPYECKHUX CHOCOOHOCTEW u (opMuUpOBaHUE
YMEHUM B3aUMOJICHCTBOBAThH B KOJUICKTHUBE, padOTaTh B TPYIIIE,

- COYETaHHE IHUKIMYHOCTH TEOPETHUUYECKOTO MaTepuala ¢ pacliupeHrueM o0bema MHGOpMAIUU B paMKax
MOATOTOBKH K COPEBHOBAHMSIM,

- OH-7aifH B3aUMO/JIEHCTBHE Meaarora U 00y4aromuxcs mocpecTBOM ceTu HTepHeT.

[Iporpamma cocTaBiieHa € Y4Y4€TOM COBPEMEHHOTO COCTOSIHHUSI HAyKH H  COJEPIKaHHS
JIOTIOTHUTENBHOTO 0Opa3zoBaHus. OHa MpelCcTaBiIsieT coO00H 00YyYarolIyl0 CHUCTEMY, B KOTOPOW peOeHOK
CaMOCTOATENIbHO TMPUOOpETaeT 3HaHUsS, a TMeaaror OCYIIECTBIISIET MOTHBHPOBAHHOE YIPaBIEHUE €O
o0OydeHneM (OpraHu30BBIBACT, KOOPIUHUPYET, KOHCYILTUPYET, KOHTPOIUPYET).

B pesynbTaTe peanuzamnuu mporpaMMbl OYIyT CO3/IaHbI YCIOBUS JJISI PA3BUTHS JIMYHOCTH peOeHKa
MyTEM OpPraHU3allUUd €ro JEATEIbHOCTH B MPOIECCE MHTETpallui HA4YaJbHOI'O WHKEHEPHO-TEXHUYECKOIO
KOHCTPYHPOBAaHHUSI U OCHOB pOOOTOTeXHUKH, 3D MomenupoBaHUs, PEHICHHUS Pa3IMYHBIX HH)KCHEPHBIX
3a/1a4, a TaKXkKe, MOJATOTOBKHU U YYaCTHUs B PA3JIMYHBIX TEXHUYECKUX COPEBHOBAHMSIX.



[Tporpamma ciocoOCTBYeT:
1. ®opmupoBaHui0O HHTEpeca K YYEOHO-HCCIEAOBATEIBCKOM JCSITCIIBHOCTH, KakK HEOOXOIUMOMN
cocTaBIIsifoLIel 00yUeHHsI ¥ IEpBOHAYAIbHBIX YMEHUN M HABBIKOB ITPOBEACHUS UCCIICIOBAHU;
2. Peanuzanuu MexaHu3Ma BKIIIOUEHUS YUAIIUXCS B HAYYHO-TEXHUYECKOE TBOPUECTBO;
3. ObecnieueHHIO IUPOKON BO3MOXKHOCTH ISl «TPAHCIISLUNY THYHOCTHBIX, TBOPUECKUX KAueCTB;
4. ®opMHpPOBaHUIO HOBOrO croco0a JEHCTBUM, C YCBOGHHBIM CTAaphlM HHAMBHUAYAIbHBIM OIBITOM, C
HOBBIMU Tpe6OBaHI/ISIMI/I €T0 MPUMCHCHMU,
5. ®OopMHUPOBAHUIO IIEJIOCTHOM KapTUHBI MHUpa HAa OCHOBE IEHHOCTEH Ppa3NUYHBIX €CTECTBEHHBIX HAayK,
KYJIbTYpBI, HETIOCPEICTBEHHOTO TIO3HAHMS IEHCTBUTEIBHOCTU U CE0sL.

O:xuaaeMblii pe3yJibTar.
Obpa3zoeamenvhvie pe3yibmamoi.
1. YrayOnenne u pacumpeHre MMEIOUIMXCS Y YYallUXCsl 3HAHWKA O eCTECTBEHHBIX HayKaxX B ILIEJIOM U
PUOOPETEHUIO NHKEHEPHBIX HABBIKOB;
2. IlonsiTHe 0 3HAYCHUH €CTECTBEHHBIX HAyK B 00IIEeM 00pa30BaHUU ydallerocs,
3. meroT mpencraBieHus O HayyHOW KapTHHE MMpa B LIE€JIOM, U MH)XXEHEPHOM IOJIXOAE Ul PELIeHUs
pa3Ho00pa3HOro Kpyra peaibHbIX 3ajad;
4. CoznaHbl ycioBUs Ui MPUOOPETEHUs CHELMaNbHBIX 3HAHUM M yMEHMH B 00JacTH Hay4HOU
JeSITEIbHOCTH: OBJIa/IEHUs] HaBbIKaMH MCCIIEI0BaHUN, OCBOEHUE HAYYHOI'O METO/Ia.
Memanpeomemnmvie pe3yiomamuvl.
1. [IpunoGpereHne KauecTB, HEOOXOTUMBIX IS IPOAYKTHBHON y4eOHO-HCCIICIOBATEIILCKON JISATEIIBHOCTH:
HaOJII0AaTeNbHOCTD, aHATU3 U CUHTE3 CUTYallui, KOMMYHUKAaTUBHbIE KaUeCTBA, KPUTHUECKOE OTHOLLICHHE K
MIOJTyYSHHBIM Pe3yJIbTaTaM.
2. Tlcuxonoruyeckas TOTOBHOCTb OOYYalOLIUXCS K BOCIPHUATHIO HPOOJIEMHOHM CHUTyallMM Kak 3a/ladu
NeSITENIbHOCTH;
3. Beicokast MoTHBaLKs peOeHKa K CAaMOPa3BUTHIO U CAMOPEAJIN3aLIUH.
Jluunocmuvie pezynrbmamoi:
1. PasymHOe oTHOILIEHHE 00YUaIOIIUXCS K OKPYKAIOLIEMY MUPY Yepe3 JIOTHYECKOe Hay4YHOE BOCIIPUATHE;
2. OTBETCTBEHHOE OTHOIICHUSI K pabdoTe B TpyMIE, BEICHHUIO HCCIEIOBATEIbCKOW M TPOEKTHOU
NesTeNbHOCTH;
3. KoMMyHHKaTHBHBIE HABBIKH, YMEHHSI aJICKBATHO BECTH CE0sl B CTPECCOBOM CUTYAIIHH.
4. Ymenue paloraTh, MOJy4ass MOJOXKHUTEIbHbIE HMOIMH OT CaMOro IMpolecca CO3UAATEIbHOM
NeSITEIbHOCTH.

Pesynomamoi 06yyenus.

C nuenbto ycTaHOBIEHUS (PAKTHUYECKOIO YPOBHS TEOPETUYECKMX 3HAHUN MO pasjenam
JONOJTHUTEIBHOI 00111e00pa30oBaTeIbHOM MPOrpaMMBbl, UX MPAKTUYECKUX YMEHHUI U HAaBBIKOB MPOBOJUTCS
TEKYLIHI KOHTPOJIb 00yyaromuxcs B (OpMe yCTHOTO OIpoca, MPaKTUUECKOH paboThI.

C uenplo oOmpeneneHuss CTENEHH OCBOEHUS OO0YyYalolUMHCS COJIEpKaHMs Bcero o0bema
JIOTIOJIHUTENBHONU  00I1e00pa3oBaTenbHOM  IpPOrpaMMbl  IPOBOAMTCS IMPOMEXKYTOUHas  aTTecTalus
oOyyaromuxcs B (popMe BBICTABKH -  JIEMOHCTPAIIMM TBOPUYECKUX paObOT 00ydarOLINXCs

Anpecar mnporpammbl. JlomoiaHuTensHas oOmieoOpazoBarenbHas mnporpamma «OOiiee pa3BUTHE
WHXCHEPHOTO MBIIIUICHU» TipeqHazHadena Juis gereid 7-10 ser. [penmonaraemslii coctaB rpymisl - 15-20
YEIJIOBEK.

Cpoku peanuzanuu nporpammel: 1 rog o0yuenus (168 gacos).

(I)opMa OﬁyquI/Iﬂ: O4Hasd C 3JICEMCHTaAMH JUCTAHIIMOHHOI'O 06y‘-IeHI/I$I.

Pexxum 3aHsITHIL: TPOrpaMMON MPETyCMOTPEHO CIICIYIOIee KOJIMYECTBO YaCOB HA OCBOCHHE MPOTPaMMBbI
BCEro 00pa3oBaTeIbHOrO IMMKIIA - 3 pa3a B Hezeso 1o 2 yaca (168 gacos B roxn).



Y4yeOHO-TeEMATHYECCKNH JIAH

Ne  |HanmenoBanue tem Kommectso Hacon
Obmee Teopus [IpakTuka

1 |BBoaHoe 3aHATHE. 2 2 -
Paznen 1. Bosmmeonsie 3D pyuku (92 yaca)
2 |OcHoBbl paboTsl ¢ 3D pyukoi 2 1 1
3  |[IpocToe MoaenupoBaHue 42 2 40
4  |Cospanue ciioxHbx 3D Monenei 48 2 46
Pazjen 2. DieKTpoHHBII 00pa3oBaTe/IbHbII KOHCTPYKTOP «3HATOK»
5 |[lonsaTue 006 3MEKTPUKE U STEKTPOHUKE. 2 1 1
6 |WcrouyHuk cBeTa 2 1 1
7 |llonsatue o 3Byke. 3ByKOBBIE BOJIHBI. 4 2 2
8  |My3bIKaJIbHBIN ABEPHOM 3BOHOK 2 1 1
9 |becnpoBoaHas mepeaada CUTHAIOB 8 1 7
10 |YcrpoiicTBO paauonpueMHHIKA 8 1 7
11 }(]?CxTeplxg;I z:é)s;ﬁeHHﬂ ABTOMATUYECKUMU 8 1 7
12 |Cucrema ynpaBieHus: «Y MHBIH TOM» 1 7
Paznen 3. KoncrpynpoBanue u nporpamvupoBanue Ha ocHoBe LEGO koHcTpykTOpa
13 OCHOBBI MPOTPaMMHPOBAHUSI B PA3TUUHBIX 2 9 i

cpemax
14 |OcHoOBHBIE MEXaHU3MBI 12 2 10
15 |OcHOBBI pOOOTOTEXHUKH 16 14
16 |UToroBoe 3ansitue 2 - 2
BCETO: 168 22 146

ConepxaHue nporpamMMmsbl
1. BBogHoe 3ansTHe. (2 yaca).
O3HakOMJICHHE C TEMAaTHYECKUMH pa3jiejaMi IPOrpaMMBbI U TUTAHOM PabOThl 00BETUHEHHSI Ha TO/I.
Opranu3anyuoHHbIC BOPOCHI.
[TpaBuia paboThI B JabopaTOpUK U OpraHu3aius pabodero Mmecta. MHCTPYKTaX 10 TEXHHUKE
0€30IaCHOCTH.

Pa3znen 1. Bommmeonsie 3D pyukn. (92 yaca)

2. OcHoBbI pa6oThI ¢ 3D pyukoii — (2 yaca)

Teopus.

Hcropus coszpanus 3D pyuku. KoHCTpyKIus, OCHOBHBIE 2JIEMEHTHI yCTpoicTBa 3D pyukn. Buasl
IUTaCTHKA. 3amnpaBKa M 3aMeHa Iiactuka. JlemoHncrpanus Bo3moxHocteld 3D pyuku. TexHuka
6e3onacHoctu mpu padore ¢ 3D pyukoii. (1 gac)

IIpakmuyeckas paboma.

Dcku3Has rpaduka u madnonsl npu padore ¢ 3D pyukoii. OOmue MOHATHS U peacTaBieHus o Gopme. (1
Jac)

3. IIpocToe moneaupoBanue - (42 yaca).

Teopus.

Dcku3Has rpaduka u madionsl npu padore ¢ 3D pyukoil. 3HaueHue yepTexa. Beibop Tpadapetos. (2
Jaca)




IIpakmuyeckas paboma:

Ot1paboTKa TEXHUKH PHCOBAHUS Ha TIOCKOCTH. BhIMOMHEHUE JTMHUI pa3HbIX BUIOB. (4 yaca)
CriocoOblI 3aroHeHus] MeXKITMHEHHOT0 MTPOCTPAaHCTBA. (4 Jaca)

TpeHupoBKa pUCOBaHUS HA TUIACTUKE WM CTekKe. (4 yaca)

Co3znanue miockoii ¢purypsl o tpagapery. (12 gacon)

Co3nanne 00bEMHOM (DUTYPBI, COCTOAIICH U3 TUIOCKUX Aeranei. (16 gacoB)

4. Coznanue cioxubix 3D monedeii - (48 yacos).

Teopus.

OOmue noHaTus U npeacTasieHus o popme. ['eomerprueckas 0CHOBA CTPOSHUST (OPMBI IIPEIMETOB.
Co3manue TpéXMEpHBIX 00bEKTOB. (2 yaca)

IIpakmuyeckas paboma:

Co3anue TpeXMepHOTO 00BhEKTa «AXKYPHBIA 30HTUK - 2 yaca.

Cosganne TpexmMepHoro oonexra «Kapanmanauma» — 2 gaca

Cosnanue TpexmepHoro oonsekra «KonperHuia — 6 yacos

Co3nanue TpexMepHoro oobekra «JloMukm» - 6 4acos.

Co3zmaHne TpexXMepHOTo 00beKTa «Diidenera OamrHsD» - 6 9acoB.

Co3nanue TpexmepHoro oonvekra «KykonbHas MeOesb» - 6 4acoB.

Co3pmanne 00BbEMHOM UTPYILIKH, COCTOSIIEH U3 pa3BepTKH — 8 4acos.

PucoBanme TpexmepHOro 00beKTa Ha CBOOOIHYIO TeMy 0 BbIOOpY oOydvaromerocs: — 10 gacos.

Pa3pnen 2. DiieKTPOHHBII 00pa3oBaTe/IbHbII KOHCTPYKTOP «3HATOK» (42 yaca)

5.IToHsiTHE 00 JIeKTPOHUKE H JIeKTPOTeXHUKe. (2 yaca)

Teopus

DNEKTPOHHBINM 00pa30BaTEIIbHBIN KOHCTPYKTOP: Ha3HAUCHUE, KOMIUICKTAIUS, IIPaBUjIa paOOThI U TEXHUKH
oe3onacHocTH. (1 Jac)

[Ipupona aMeKTpUIEeCcKOro ToKa. IIEKTPUUSCKUN TOK: M0JIh3a U OMACHOCTD JIJIsl YeTIOBEKA.
IIpakxmuueckas paboma.

Co6opka anextpuyeckux cxem. (1 yac)

6. UcTounukm cBera. (2 yaca)

Teopus

Oobuee npeacrasinenue o cBere. Mcrounnku cBeta. Tumnbl ocBenieHus. Mictopusi BOSHUKHOBEHHS
AJIEKTPOJIaMITBI. BBITOBBIE AIEKTPOOCBETUTENBHBIE TPUOOPHI. COBpEMEHHbBIE HICTOYHUKHU OCBEIIICHMUS.
CBeTonobl. DIEKTPOOCBETUTEIHHBIE CXEMBI: YCIIOBHBIE 0003HAYEHUS, TTOCIIEIOBATEIHFHOE U
napajuiensHoe coenrHenune enu. COopka 3JIeKTpOcXeM: MpaBuiia, OCIeI0BATENbHOCTh BBITOTHEHHUS
NeNCTBUM, TeXHUKA Oe3omacHocTH. (1 gac)

IIpaxmuueckas paboma.

COopka anextpuyeckux cxem. (1 yac)

7. llonsiTHe 0 3ByKe. 3BYyKOBBI€ BOJIHBI. (4 yaca)

Teopus

OO011iee MoHATHE O 3BYKE. 3BYKOBBIE BOJIHBI: YACTOTHI, BOCIIPHUITHE YeIOBEKOM. MICTOUHUKH 3BYKa.
YcrpoiicTBa, epeaarolne 3ByKH: TMHAMUKH, 3BYKOBBIC I1J1aThl, CATHAIbHAS HHTErpasibHas cxema. (2 Jaca)
IIpaxmuueckas paboma

COopKa 3JIeKTPUIECKOi CXeMbI BOCIIPOU3BEICHHS 3BYKOB. (2 yaca)

8. My3bIkaJibHbIN IBEPHON 3BOHOK (2 4aca)

Teopus

Wcropus nosiBieHUs: ABEPHBIX 3BOHKOB. BUIbI COBpEMEHHBIX JBEPHBIX 3BOHKOB. Y CTPOMCTBO 3BOHKA.
My3bikanbHas HHTErpanbHas cxema. (1 gac)

IIpakmuyeckas paboma

COopka cxembl 1BepHOTO 3BOHKA. (1 vac)

9. becnpoBoaHasi mepeaavya cUrHajoB. (8 yacos)

Teopus

[lepenaya curHana Ha pacCTOSHUU. BUIBI CUTHANIOB: TaTYMKHU 3ByKa (PaIuOCUTHAIIBI), JTATYUKH JTBUKCHHSI,
JATYNKNA OCBEIICHHOCTH, TATYMKU TeMIiepaTypsl. (1 gac)

Ipaxmuyeckas paboma:

COopka AJIeKTPOLIETIH ¢ Pa3TUIHBIMU JATIYMKAMHU T10 33/IaHHON cxeme. (7 9acoB)




10. YcerpoiicTBo paanonpueMuuka. (8 4acon)

Teopus

YerpoiictBo paguonpueMHuka. IIpuem curnana. JlerekropHas cxema. IHTerpanbHbIe CXEMBI pa3IM4HbIX
paauoaunana3oHoB. BeicokoyacToTHast UHTErpajibHas cxema PM-nunanazona. Y cuianTens MOITHOCTH 3BYKa.
PerynupoBka rpoMkocT 1 TeMOpa 3ByKa. (1 yac)

Ipakmuueckas paboma:

Coopka cxembl «PaguonpueMHUK ¢ aBTOMAaTHYECKON HACTPOUKOM YaCTOTHOTO JIMAaIa3oHa ¢
PEryJIupyeMbIMU TPOMKOCTBIO U TEMOPOM 3BYKa». (7 4acoB)

11. CxeMbI ynpaBJieHHsI aBTOMAaTHYeCKHMU ycTpoiicTBamu (8 4acoB)

Teopus

Bunbl aBTomaTueckux ycrpoicTB. CriocoObl ynpaBieHUsl aBTOMAaTHYECKMMH YCTPONCTBAMU: aBTOHOMHOE
yIpaBlieHUE, paJAMOCUTHAJ, YCTAaHOBKA TaliMepa, HCIOJIb30BaHUE KOMIBIOTEPHBIX MporpamM. (1 vac)
IIpakmuyeckas paboma

COopka cxembl «ABTOMaTHYECKHI Mask» (C pa3TUYHBIMU CIIOCOOAMU YTIPaBJICHUS).

[IpesenTtanus TOTOBBIX pabOT U OLIEHKA KaueCTBA BBITOJIHEHUS TPAKTUYECKUX PaboT. (7 yacoB)

12. Cuctema ynpaJieHus1 «YMHBIii 1omM» (8 yacoB)

Teopus

CoBpeMeHHbIE METO/Ibl O0ecTieueHns: Oe30MaCHOCTH KUJbsl. ABTOMAaTHYECKOE YIIPaBICHUE CUCTEMAMHU
AKHU3HEeoOecIeueHNs KUINIIA (OCBEIIEHNE, BOJOCHA0KEHNE, OTOINIEHUE). Y 1aJIEHHOE yIpaBICHHUE
OBITOBBIMHU ITPHUOOpPAMU C TIOMOIIBIO MPOTPAMMHOI0 00ECTICUeHHsSI MOOMJILHBIX YCTPOKCTB. (1 Jac)
IIpakmuueckas paboma

Pa3paboTka TBOPUECKOTO MPOEKTA KYMHBINA JOM».

[Ipe3enTanus 1 KOUIEKTUBHOE OOCYKIEHIE TBOPUECKUX IIPOEKTOB «YMHBINA JOM». (7 4acoB)

Paznen 3. Koncrpyupoanue n nporpammupoBanue Ha ocHoBe LEGO koHcTpykTopa (42 yaca)

13. OcHOBBI NPOrpaMMHPOBaHMS B Pa3IMYHBIX cpeaax (2 yaca)

Teopus

3HAKOMCTBO C OCHOBaMU MporpaMMupoBaHus. O030p pa3nUIHBIX S3BIKOB

MPOTPaMMHUPOBAHHUS JIsI Pa3IMYHBIX 3a/a4. O3HAKOMIICHHE C KOHCTPYKTOPOM. TexHUKa 0€30MacHOCTH U MpaBuiia
pabotsl. (2 yaca)

14. OcHoBHbIe MexaHU3MBbI (12 yacoB)

Teopus

3HAKOMCTBO C OCHOBHBIMH MEXaHU3MaMH U cIIoco0aMu repeaadn MeXaHudecKoi sHepruu. (2 Jaca)
Ipaxmuueckas yacmo

H3sroroBnenne pa3InyHBIX THIIOB MEXaHU3MOB C IIOMOIIBI0 poOoTeXHUYEeCKOro KoHCcTpyKTopa Jlero. (10 wacos)
15. OcHoBbI podoToTexnuku (16 yacos)

Teopus

3HaKOMCTBO ¢ TeopHeil podororexHuku. [IporpaMmupoBanue, MexaHuka poooTa. J[aT4nku 1 UCTIONHUTENBHEIE
MEXaHU3MBI. (2 gaca)

Ipakmuueckas uacmo

Hsrorosnenne poboTa ¢ MOMOIIBIO pOOOTEXHIUECKOT0 KOHCTpYKTOpa Jlero. (14 yacon)

16. U torosoe 3ansitue (2 yaca)
[NonBenenue uroros. [IpoMexxyTouHas aTTecTanus yqanuxcs.

MeTtoanueckoe odecnevyeHne MPpOrpaMmbl
Metoandeckoe oOecriedyeHne peau3alii MporpaMMbl HalpaBJIeHO Ha OOECIeYeHHEe MIMPOKOTO,
MOCTOSIHHOTO M YCTOWYMBOIO JOCTyHa JIsi BCEX YYAaCTHHUKOB 0OpazoBaTelIbHOIo IMpolecca K JIoOon
nHpopManuy, CBSA3aHHOW C peanu3anuei  o0meoOpa3oBaTeIbHOW  Pa3BUBAIOIIEH  MPOTPAMMBI,
TUIAHUPYEMBIMH ~ pPe3yJIbTaTaMH, OpraHu3alell 00pa3oBaTeNbHOTO MpOIecCa U YCIOBUSMH  €ro
OCYTIECTBIICHHS.

IIpuembl 1 MeTOAbI OPraHu3anus 00pa3oBaTeILHOIO MpoIecca:
WHCTPYKTaXH, Oece/Ibl, pa3bsICHEHUS;
HarBsIHBIN (hOoTO U BHAeoMaTepHrabl o 3D-MoaenupoBaHuio);



npakTuyueckas padora 3D-pyukoii;

WHHOBAIIMOHHBIE METO/IbI (IOMCKOBO-UCCIEA0BATEIIbCKUN, IPOECKTHBIN, UTPOBO);

MO3HABaTENIbHBIE 3a7]a41, TUCKYCCHH, CO3JJaHUE CUTYallMd HOBU3HBI, CUTYallMH TApaHTUPOBAHHOTO ycrexa
U T.J.;

METO/]I CTUMYJIMPOBaHUS (y4acTue B KOHKypcax, MOOLIPEeHre, BBICTaBKa padboT).

OcHOBHO#1 (popMOii 3aHSITHS ABJISICTCS YUCOHO-TIPAKTHYCCKAsS ICATSIBHOCTh. A TaKKe CICTYIOIINE
(hopMBI pabOTHI ¢ 00YYAIOTIIUMUCS:
3aHATHS, TBOPYECKAsi MacTepcKasi, COOeCeI0BaHus, KOHCYJIBTAIIUU, 00CYKICHHS, CAMOCTOSATENIbHAsE padoTa
HA 3aHATHSX;
BBICTaBKH Pa0bOT, KOHKYPChI KaK MECTHBIC, TAK U BBIC3/IHBIC;
MacTep-KJIacChl.

JlocTikeHre TMOCTaBJICHHBIX IeJIed M 3aJad  [porpamMMbl  OCYIIECTBIISIETCS B IpoOIecce
COTpYJIHHUYECTBA O0yvaroumxcsa 1 neaarora. Ha pa3nuynbIx cTaauax oOy4eHUs BEAYUIMMH CTAHOBSTCS Te
WU WHBbIE U3 HUX. TpaguiimoHHBIE METOJbI OpraHU3alMK y4eOHOTO MPOoIecca MOXKHO MOJIpa3/IeIuTh Ha:
CJIOBECHBIC, HATJISIAHBIC (JIEMOHCTPAIIMOHHBIC), MPAKTUUECKHUE, PETNPOAYKTHUBHBIE, YACTUUYHO-TTOMCKOBEIE,
pOoOJIEMHBIE, UCCIIEeI0OBATEIbCKHE.

ConuanbHO-NICHX0JI0THYECKHEe YCI0BHS pealn3anuu 0o0pa3oBaTeIbHOM MPOrpaMMbl 00€CTIEYUBAIOT:

— ydeT cnenu(uKyd BO3PACTHOTO NCUXO(PU3NYECKOTO PA3BUTUS 00YJaIOIIUXCS;

— BapUATHBHOCTH HAIPaBJICHUI COMPOBOXKIACHHUS yYaCTHUKOB 00pa30BATEIBLHOIO IMpoiiecca (COXpaHeHUE
U YKpEIUIeHHE IICHMXOJIOTUYECKOTO 3J0pOBbs oOydaromuxcs, (OpMUpPOBaHHME IIEHHOCTH 3J0POBbS U
Oe3omacHoro oOpa3a o ku3HU; AuQPEepeHnuanus W WHIANBUAyaTH3alus OOydYeHUs; MOHHTOPHHT
BO3MOXXHOCTEH M CIOCOOHOCTEH 00y4YaromIuXcsi, BBISBICHUE U TMOJAJEPKKA OJApEHHBIX JETeH, JeTei C
OTpaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI);

— (opmupoBaHNE KOMMYHUKATHBHBIX HABBIKOB B PA3HOBO3PACTHOM CpEJIe U CPEeJie CBEPCTHHUKOB.

MeToauueckue PEKOMEHAAUH

JononuurenpHas o0IIepa3BUBaOIias MporpaMMa MOXET ObITh BapuMaTHUBHOM, Tak Kak Mearor
MOJKET CaM MEHATh COOTHOLIEHUE MPONOPLUI pa3/ienoB KakK Ul BCErO KOJJIEKTUBA, TaK W I KaKJ0To
oOyuJarolerocsi, yduTbiBasi HMX BO3pacT, pa3BUTHE, HABBIKM, 3HAHMs, UHTEpeca K KOHKPETHOMY pazJieny
3aHATHH, CTETIEHH €r0 YCBOEHHUSI.

B nporpamme pexkomeHayeTcsi KOJUIEKTHBHAsl AESITENbHOCTh KaK IPOAYKTHBHOE OOIEHUE, B
KOTOPOM OCYIIECTBIISIOTCS CIeAyIoNHe QyHKIUH:
nHpopMalMOHHas — 00OMEH YyBCTBEHHOH M MO3HaBaTENbHOIN HH(pOpMaIHei;

KOHTaKTHasi — TOTOBHOCTh K MPHUEMY M Iepejaue HHpopmaium;
KOOpJMHAIIMOHHAs — COTJIaCOBAHNE ACUCTBUM U OpraHU3alisl B3aUMOIEHCTBUS;
NIEPCENTUBHAS — BOCIIPUATHE U TIOHUMAHUE APYT APYyTa;

pa3BUBarOIIas — U3MEHEHHE TUYHOCTHBIX KAYE€CTB YUaCTHUKOB JESTEIbHOCTH.

YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBbI

Mamepuanvhno-mexnuueckoe odecneuenue

Heobxooumvie pecypcul o1 npogeoenus 3aHamutl PA3IUYHO20 muna:
KomnsrorepHslii KJ1acc c JIOKaJIbHOMN CEThIO, COOTBETCTBYIOIIUI
CaHUTAPHBIM HOpMaM (CanlluH 2.4.4.1251-03) c WHIMBU1yaJIbHBIMU pabounmu

MecTaMd i1 Oo0ydJalmmxcs W OTAEAbHBIM  paboyuM  CTOJIOM Il Tlefjarora, €
MOCTOSIHHBIM JTOCTYNIOM B MHTepHET, a Tak e, YyKOMIUIEKTOBaHHbIE MecTa, O0OpyJOBaHHBIE IS
COBPEMEHHOTO TEXHUYECKOTO TBOPYECTBA, CTEIUIAXKHU TS 00opyI0BaHUS.

Ilepeuenv o60pyoosanusn, UHCMPYMEHMOE U MAMEPUATI08, HEODX0OUMBIX OJ1A Peanu3ayuu
npozpammol:



— Jlocka yueHndeckas MarHUTHO-MapKepHas.

— Hoyt0Oyk.

- MOYV.

— Buneokamepa.

— @otoanmnapar.

— Habops! KOHCTPYKTOP ISl HAYaIBHOTO MPOTPAMMHUPOBAHUS.

— Pacmmpennbsie HAOOPBI KOHCTPYKTOPOB JJIsi HAYAJILHOTO MOJICIIMPOBAHMUSL.
— 3D pyuku.

— PLA mnactuk ns 3D pydexk.

— Kanuenspckue npuHaIIeKHOCTH B aCCOPTUMEHTE U JIp.

Nudopmaunnonnoe odecnevyenmne

CnHcok pekoMeHIyeMoil 1 HCII0JIb3yeMOi JINTepaTypsl VIS IeJarora

INopckmii B. «Texunueckoe koHcTpyupoBanuey. M3narensctBo Jpoda, 2010 rog.

HayrtoBa, Banpmuna, MBamenknna « CoBpeMeHHbIE NTejarornueckue rexHoaorun». Mangarensctso Kapo,
2017 ron.

Bopucos B. I'. Kpykok panunomtoOuTenbckoro KoHCTpyupoBanus: [locodue st pyKOBOAUTENEH KPYKKOB.
— M., «IIpocBemienue», 1986.

Copenb P. A. Dnekrponuka mar 3a marom: IIpakTuueckas 3HUMKIIONENNS OHOTO PAIUOIIOOUTENs. —
N3n. 4-e, nononH. U ucnipan. — M., «l opsiaast TuHAS— Tenexom», 2001.

baxmenTheB A. A. DNeKTPOHHBII KOHCTPYKTOP

«3HATOK». Kauru 1, 2. — M.

[Tnar Y. Dnexrponuka g HaunHatomux: Ilep. ¢ anrn. — CII0., «kbXB- [letepOypr», 2012.

WucTpykuus k urpe «ANeKTpOHHBIA KOHCTPYKTOp «3HaToK. Urpaem u yuumcs» (320 cxem)».

WHucTpykuus k urpe « A1eKTpOHHBINA KOHCTPYKTOP «3HATOK. AJIbTEpPHATUBHBIE HCTOYHUKU SHEPTUI.
bypnuna T. FO., EpemeeBa E. A., Autponosa T. C., Mapkuna H. 1. Texnonorudyeckoe obpazoBaHue
JeTen.

HNHuTepHeT pecypcsl AJs nexarora

https://www.youtube.com/watch?v=0K1QUnj86Sc

https://www.youtube.com/watch?v=0RTrmDoenKM

http://make-3d.ru/articles/chto-takoe-3d-ruchka

http://www.losprinters.ru/articles/trafarety-dlya-3d-ruchek

https://selfienation.ru/trafarety-dlya-3d-ruchki/

Cnucok JiuTepatypsl VIl 00y4aI0IINXCH

MenbnaukoBa O.B. «Jlero-koncTpyupoBanuey, U3narensctso Yunrens, 2019 rox.

Kunura norpscaromux uneir, LEGO .M3narenscrso 9KCMO,2019 roa.

bazoseiit kype ansa 3D pyuku. U3natensctBo Pagyxku, 2015 roa.

HNuTepHeT pecypcebl 1J1si 00y4al0IMXCst
www.losprinters.ru/articles/instruktsiya-dlya-3d-ruchki-myriwell-rp-400a
http://lib.chipdip.ru/170/DOC001170798.pdf

https://www.youtube.com/watch?v=dMCyqctPFX0

https://www.youtube.com/watch?v=0K1QUnj86Sc

https://www.youtube.com/watch?v=0RTrmDoenKM (pomarika)
http://make-3d.ru/articles/chto-takoe-3d-ruchka/

http://www.losprinters.ru/articles/trafarety-dlya-3d-ruchek (tpadapersr)
https://selfienation.ru/trafarety-dlya-3d-ruchki/

Cnmcok Jureparypsl VI poauTesiei

1.Kaiie B.A. «KoHcTpynpoBaHue 1 sKcriepuMeHTHpOBaHuE ¢ 1eTbMm». M3narenscrBo COEPA, 2018 roa.
2.bazoBslit kypc mis 3D pyukn. U3narensctBo Pagyxku, 2015 roxa.



https://infourok.ru/go.html?href=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DoK1QUnj86Sc
https://infourok.ru/go.html?href=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DoRTrmDoenKM
http://make-3d.ru/articles/chto-takoe-3d-ruchka
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.losprinters.ru%2Farticles%2Ftrafarety-dlya-3d-ruchek
https://infourok.ru/go.html?href=https%3A%2F%2Fselfienation.ru%2Ftrafarety-dlya-3d-ruchki%2F
https://infourok.ru/go.html?href=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DoK1QUnj86Sc
https://infourok.ru/go.html?href=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DoRTrmDoenKM
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.losprinters.ru%2Farticles%2Ftrafarety-dlya-3d-ruchek
https://infourok.ru/go.html?href=https%3A%2F%2Fselfienation.ru%2Ftrafarety-dlya-3d-ruchki%2F

IIpunoxenne

Kniouesvie nonamus

3D pyuka — 3TO UHCTPYMEHT, CIIOCOOHBIN pricOBaTh B Bo3myxe. Ha ceromHsmHauil AeHb pa3anyaioT 2 Buaa
pydek: XoyonHele U ropsume. llepBble medararoT OBICTPO  3aTBEPIACBAIOIIMMH  CMOJIAMH  —
dotononumepamu. «I'opsure» pydkd HCIONb3YIOT pa3iMyHbIe MMOJMMEPHBIE CIUIaBbI B (pOpMe KaTyIIeK C
[JIACTUKOBOW HUTBIO.

Moodens — 3T0 1eseBOM 00pa3 00bEeKTa OpUrMHalla, OTpakarolui Hauboyiee BaKHbIE CBOWCTBA IUIA
TOCTHOKEHHSI TIOCTABJICHHOM LEJIH.

Mooenuposanue — uccienoBaHie 0ObEKTOB MO3HAHUS HA UX MOJENSX; MOCTPOCHUE U M3yUYeHUEe MoJenen
peasbHO CYIIECTBYIOIIUX OOBEKTOB, MPOLECCOB HJIM SBICHHHA C LENbIO MOJYYCHUS OOBSACHEHHH ITHUX
SBJIGHUH, a TaK)Ke JJIs IPeCKa3aHus IBJICHUHN, HHTEPECYIOLUX uccienonatens. (Bukuneaus).

Ilone3nwvte coeemot 011 pucosanusn 3D pyukoi

3D pyuka — 3T0 KOMHAKTHBIA U MHOTO()YHKIMOHATBHBIM HHCTPYMEHT, KOTOPBIM OTKPHIBAET HOBBIE TPaHU
BOOOpaXCHHUS, MEUTAHUH, TBOPYECKMX HABBIKOB, a TAKXKE OTIIMYHOE TOACIOPhE JJsI TPEXMEPHOTO
MIPOEKTUPOBAHHSI.

Ha 4TO oOpamaror BHUMaHue? Bcé POCTO 6 BOIIPOCOB u OTBETOB!
1). 910 mpocto?

Ja! Wpes mo co31aHUIO0 TPEXMEPHBIX OOBEKTOB CBOMMH pyKaMmH, MPH MOMOIIM MPOCTOH PydYKH WIH
MIOPTaTHBHOTO NIPHOOpa, ellle «BUepay Ka3zajgach HecObITOUHOM MeuToi. U BoT ee caenamum (3D pyuky), 3To
OKa3aJlaCh HAaCTOJIBKO MPOCTO M MPAKTUYHO, YTO MCIOIB30BaTh 3D pydyKy MOXKET KTO YTOJHO, OT Maja JI0
BEJIUKA.

ABS 1 PLA nnacruku — 2 Matepuana, KoTopeiMH pucyeT 3D pyuka, mpexacraBiseT co0Oil HHUTH,
nuametrpom 1,75 mm. HuTh 3ampaBiisieM B pydKy, HOKHMMaeM Ha KHONKY M 4yJ0 HayuHaeTcs. Pazorpersiii
TUTACTHK BBUIMBAETCS, CIEIYET M MOBTOPSIET ABIKCHHUE BAIIUX PYK U CO3JIAeT TO, 4TO BBl X0THTE

2). 910 ynoono?

Koneuno! Jlerkocte M yaoOCTBO HCHOJB30BAHUS AETAIOT 3TOT MPHOOP TMOXOXKHM Ha OOBIKHOBEHHYIO
mapukoByto pyuky. Hyxxno umers kommbtotep? Her! HyxHo o6nagaTh 3HaHUAMU Trpa@UuecKux
nporpamm? Her! DOtomy HyxHO pomro yuuthess? Her! Jlns tBOpuectBa ¢ 3D pyukoii HYXHO:
’KeJlaHHue, PeIIMMOCTb, CBOOOHOE BpEeMs M XOPOIIMH 3a1ac Pacxo/IHbIX MAaTepUalOB KOHEYHO XKe.
HanoaroroBky 3D  pyuyku HyXKHO OyKBaJbHO HECKOJIBKO MTIHOBEHMH, acaMO  CO3/aHue
u3zenus poxkaaercs Ha Bammx rinaszax. Bel caMu pykoBoanTe MpOIECCOM, cpas3y ke MOXKHO HCIOIb30BaTh
HApUCOBAHHBINA 3JIEMEHT TBOPYECTBA - MOAAPHUTH, PA3MECTUTh HA BUAHOE MECTO, HYy WJIHM Tepeienarh To,
YTO HE MOJIYYHIIOCH C IIEPBOTO paza).

3). 910 nHTEpEcHO?

EcrectBenHo! Bam HE IIOMEIIAET Jlaxe Bailla (banTazus. He BaxHo,
yMeeTe WM mpocTo Jodute Bel pucoBats, wim 310 Bam mnepBeiii ombIT. MoskeTre B3STh 32 OCHOBY
Tpadapersl, a MOXeETe cO3/1aBaTh Bam PUCYHOK IPSIMO «B BO3/yX€» U3 I'OJIOBBI.
KoneuHo, umest HaBBIK pUCOBaHUS, peE3yJbTaThl OyIyT KpacuBee U uHTepecHed. Ecimu Her —
3D pyuka Bac nayuur.

4). 3T0 PyHKIHOHAILHO?

Pazymeercs! Ilpu uMeromuMcst TalaHTe UK €T0 Pa3BUTUH, UMes XYI0KECTBEHHYIO HATYPY U MPAKTUKY, Y
Bac ectp Bo3MokHOCTH mTipu momormu 3D pyuku 3apaGaTeiBaTh JeHBIH. PUCYHTEe SKCKIIO3UBHBIE W
OpPUTHHAIIbHBIC TTOJICTIKK, (UTYpPBI, TOYHBIE W3ACTHUS, MOJAPKH, aKceccyapbl — B OOIIEM, pa3IudyHbIe
IIOJIEJIKH, 3a KOTOpPbIE 01 TOTOBBI OoyayT IJIATUT.
N emg, 3D pyuka cTaHeT HYXHBIM HMHCTPYMEHTOM JJIsi PEMOHTa WM YCOBEPIICHCTBOBAHHS IPYTHX
O00BEKTOB, HAaNpUMep CAENaHHBIX U3 IUIACTUKA W JAPYyTUX MarepuaynoB. PyuyHas pabora mno3BosisieT
UCIPABUTh UMEIOIINECS HEAOCTATKH, T00ABUTH CIIOKHBIE U BaYKHBIC AJIEMEHTHI K U3JIEIHUI0, PAa3HOOOPA3UTh
€ro Mu3aiiH U J0OABHUTH 3JIEMEHTHI KOTOPBIE IO/ CHITY TOJIBKO YEIIOBEUECKOH pYKe.

5). 9To OTJIAMYHBIIT MOAaAPOK?

Emé Ob1! [TogapuTe Urpymniky, Koropast MOXKeT HE TOJIbKO YMHUTh UTPYILIKH, HO M CO3JaBaTh UX — 3TO K€
MedTa JeTCTBa sl pedeHKa u He Toybko. 3D pyuky Ha3BaTh UTPYHIKOW CIIOKHO, HO MOKHO. BO-TIepBhIX,
TeXHNKa O0OBEMHOI Ie4yaTu He Takas .]'Iél"KaSI, KaK MOXET ITOKa3aTbCsa Ha HepBBIfI B3IJIA 4, BO-BTOPBIX, HJIA
AKCIUTyaTalluy HY>KHO: BpeMsl, TIIATEIbHOCTh, aKKYypPaTHOCTh U MHOTO yCUTYMBOCTU. Tonk oT 3D pydku
st peOeHka (M HE TOJBKO): >KEJaHWE TBOPHUTh, OEPEKHOE OTHOIIECHHE K CBOEMY TpPYIYy, Pa3BUTHE
BOOOpaKeHUs, 3D MBIIIICHUS u MHOI'0€ Ipyroe.


https://3dpen-art.ru/3dpen_myriwell/
https://3dpen-art.ru/Nabor-plastika-dlya-3D-Ruchki/

Jlerckoe yAMBIIEHWE W BOCTOPT BBHI3BIBAIOT KPACKW, PA3HOILIBETHHIC KapaHJIAIlW, ryamb. A Temnepb
MPEJCTaBbTe, HA TO, YTO «HAPHCOBAHHOE» TEIePh MOXKHO B3ATh B PYKY, MOMTPATh C TEM, YTO HAPUCOBAJ,
WM CO3[IaTh CBOIO KOJUICKIIMIO TIOJIENOK (TeM Oojiee IBETOB IJIACTHKA BEIMKOE MHOMXECTBO M JIaXKe
CBeTAIIMiicS B TeMHOTE). M1 ocHOBHOE ycioBue 3D pyukoi MOKET pUCOBaTh U PEOEHOK OT § JIeT.

6). 910 HemeBo?

[IpaBna. 3D pyuka oboiinércs Ha mopsgok (B 10 pa3) nmemesie camoro poctymHoro 3D mpuHTEpa.
Brl cranere obnanarenem Munuatiopaoro 3D-ycTpoiicTBa, koTopoe Oyaet Bac pagoBarh 10oiroe Bpems.
Yro kacaercs miactuka (pacXoIHON MaTepHuall), — €ro IeHa BIoJiHe mpuemieMa. Llena 1-ro kumorpamma
ABS-mmactuka B cpegnem coctaBimsier 1200 - 2000 pyOneli uero xBartaer JUisl YKpalleHHS CBOCH

KBapTHPBI WK YKpaIIeHUs] KAOWHETa COTHSIMH MUHUATIOPHBIX 1 HEMHUHUATIOPHBIX H3ICIIHA.
Cpasnenue ceoiicme ABS u PLA nnacmuku

Ilhacmuk

ABS

PLA

U3 uezo uzzomoenen:

Ha ocHoBe HedTn

Ha ocHoBe pacrurenbHOro
marepuaia (KyKypy3HBIX
XJIONIBEB, COM U JIPYT'HX)

Pacnpocmpaneunocmb:

ITonynsipHblii TJIACTHK,
IIOATOMY €r0 JIETKO MOXHO
npuodpecTu

He TakK CHJIBHO,
pacmpocTpaHeH, HO  Cpeau
IJJACTUKOB Ha OMOJOTHYECKOM
OCHOBE SIBJISIETCS CaMbIM
pacpocTpaHEeHHBIM 51
MTONYJISPHBIM

3anax:

Hexoropsie CTaTbU
COOOIIAIOT, O HENPUATHOM
3anaxe or ABS mnactuka (Ho
3TO HE COBCEM BEpHOE
yTBepKaeHue, T.K. naxe 3D
MPUHTEPBI, MEHEee BpEIHBI,
YeM TIEpMaHEHTHBIN MapKep)

PLA mnacTuk mMeeT XOpOIIyio
pemyTanmuioo, a ero  3amax
HAIIOMHUHAET 3arax Mmon-KopHa

Ilpounocmu:

TBepablld, yIapoONpOYHBIA H
JKECTKHH, Takke o0Jamaer
XOpoIIel THOKOCTBIO

'BepabIii, HO OoJee XPYIKHUM 10
cpaBHeHHIO ¢ ABS miactukom.
Bonsnie MOOXOIUT s
PHCOBAaHHUS 3aBUTYLIEK,
CIIMpAJIEH U T.II.

Tepmocmaounuzayusn:

225-250C 3aBUCHUT OT TUIMA

90-240C 3aBUCHUT OT THIIA

Yazeumocme:

IToxgBep:keHsl nerpananuu, oT
ITOBBIIICHHOW BJIATU, MPSIMBIX
COJIHEYHBIX JIy4YeH, a TaK e
neperpesa BO BpeMs
pUCOBaHUA IIPU OTOM OTOT
IJIACTUK YCTOWYNB K
BO3JICUCTBUSAM XUMUKATOB

lonBepKeHbI nerpamaliu, OT
MOBBIIIEHHON BJIarv, MPSMBIX
COJTHEUHBIX JIyued, a TaK ke
neperpena BO BpeMs
pucoBanus, PLA  mmactuk
Oosiee CKJIOHEH K TIEperpeBy,
KOTOpPOE MOXET TIPUBECTH K
Jerpaiaiu u noTepu
repPMETUYHOCTH

Tunkocmo:

VY 5HaHHOro IUIacTHKAa HU3Kas
JUIKOCTh, A3TUM IUIACTUKOM
MOXHO paboTaTh C TaKuUM
MaTepuaaoM Kak Oymara, mpu
9TOM OH MOXET HHOT/a
OTXOAUTH  C  KyCOYKaMu
Oymaru

boJIee JIMITOK, 10 CPaBHEHUIO C
ABS mmactuxom, PLA mnactuk
MEHBIIIEC TIOJIXOTUT I PaOOTHI
¢ Oymaroif, T.K. OH K He#H
XOpOIIIO MIPHUCTAET, 3a
UCKITIOYECHHEM  MOXKET  OBITh
TOJIbKO MOJTyTJIsIHIIeBasi Oymara

Buewnuii ¢uo:

[Tocne pucoBanus OOBEKTHI
BBITJIAOAT TJITHIIEBBIMU

W3nenust w3 3TOro IUIaCTHUKA
MOTYT OBITH,

MOJIYTIPO3PAYHBIMHU u




JJIOMHUHCECHHCHTHBIMHA

T.x. PLA IUIACTHK,
IIPOU3BOIUTCS u3
OMOJIOTMYECKUX  MaTepualioB
(cos, KyKypy3a U T.JA.), €r0 HE
HAaJ0 yTUIN3UPOBATh, IIPU 3TOM
JIAaHHBIN IJIACTUK pu
COCIMHEHUSIX  C  JPYTUMHU
MaTepuagamMH pa3iaraercs 4yyThb
JIOJIBIIIE.

Y a3TOro miuacTthka Kjacc
nepepabotku  Ne7, a 93T0
Okpyxcarowan cpeda u|03HAYAET, YTO OH MOXKET OBITH
nepepadomka: nepepaboTan B apyrue
IJIACTMACCOBBIC
MUJIOMaTepHUAaIIbI

Cogem 0na cmapma: Ha Ha4aJIbHOM dTane Ucnoib3oBaHus 3D pyuku jiydiie ucnonap3oBats ABS mnactuk,
a TpW JaJbHEHWIIEM YCIOKHEHHHM PHUCOBaHUM (UTYp W HAKOIJICHHOM OIBITE MOXXHO HAYWHATH
HCI0Ib30BaTh PLA ImIacTuk.

Oobuwee 3axkntouenue: nydilne UCIOIL30BaTh ABA BApUAHTA, T.K. KK/ U3 HUX UMEET CBOU OCOOCHHOCTH,
onucaHHeie Bbiie, mpu nmoMmom ABS u PLA mninacTukoB, MOXKHO J€NaTh YJIHMBHUTEIIbHBIC TOJIEIKU, a B
Oynymiem cdepa npumeHeHus 3D pydKd yBETUYUTCS, 32 CUET MOSBIICHUS HOBBIX HAIPaBJICHUN PUCOBAHUS
B MPOCTPAHCTBE.

3adaua /[na kakux yeneii uCno1b3yemcs ABS [PLA
PucoBath ocTpble yIiibl, Kpas s pucoBanus yrios <90 +
PucoBath BepTukansHO BBepx | st pucoBaHus B BO3MyXe MPSMO JTHOO +
CIUPATBLHO
CoznaBaTh KOHCTPYKIIUU Jis prcoBaHMA OT PYKH, COCIMHCHMSA| +
YyacTel IUIACTHKA JIPYT C IPYyTOM
Co3znaBaTh rulkue
Jliist mpuianust THOKOCTH PUCYHKY +
KOHCTPYKIIHA

PucoBarr Ha Oymare, a 3arem

Jns  co3manms  BenawKoJemHBIX 3D
JIETKO OTKPENHTh

PHUCYHKOB IO MIA0JI0HY

PucoBate Ha Oymare, utoObl| [lns mnpuxieuBanus 3D pucyHka x

2 +

BbIIIIE] OOBbEMHBII PUCYHOK Oymare

Jns pUCOBaHUS CTCKJISTHHBIX,
PucoBath B pa3HbIX

METAITNYECKHUX, KEPAMUUECKUX U IPYTUX +
MTOBEPXHOCTSX

MTOBEPXHOCTSAX
Co3naBath npo3paunblie| s co3ganust mpocBeunBarommx 3D + +
KOHCTPYKIIUU PUCYHKOB
Obuwee 3aKkniouenue:

ABS nnacmuxom MOXHO pUCOBaTh BEPTUKAJIbHBIE JIMHUU, OH HUJEAIBHO MOJIXOJUT AJS PUCOBAaHUS IO
Tpadaperam u co3aaHus THOKUX KOHCTPYKLIUH.

PLA nnacmuk tpeOyer Oousbllle BpeMEHHM MJis 3aTBEpJEBaHUS, BBHUJy YEro pHUCOBaHHE B BO3JyXe
3aTpyaHUTENBbHO. PLA X0po1o noaAXoauT A AEKOPUPOBAHNUS, PUCOBAHUS HA Pa3IMYHBIX IOBEPXHOCTAX



