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INOSICHUTEJILHAS 3ATIMCKA

Jlononuurenshas obmeobpasoBaresnbhas o6mepa3BUBAIOMAs nporpaMm «3D MonemupoBanue u
npoekThpoBanue» (nanee IlporpamMma) MMeeT TEXHHYECKYIO HANpPABICHHOCTH M NpeaHa3sHaYeHa s
H3YICHHS OCHOBHBIX TEOPETHYECKHX U PAKTUYECKHX acleKToB 3D MoenupoBanus.

AKTyaJIbHOCTH IPOrPaMMbI

B nacrosmee Bpems B Mupe maGupaer momyiaspHOCTh KoHuermus T.H. FABLAB (fabrication
laboratory) maGoparopuii. Takoro poxa nabopaTopuy (MM MacTepckue) oGopyHOBaHbI Habopom
YUIPaBIIEMOTO € NMOMOIIBIO KOMIIBIOTEPA pasHOOOPA3HOro 060pPyNOBaHHs, KOTOPOE MO3BOJISET CO3/aBATh
Mar€puajpHyl0 MOJIEIb Ha OCHOBE HMeIOIIeHcs BHPTyaubHOH Moaenu. Konmenmus FABLARB
TpENOCTABIIACT BO3MOXKHOCT OLCHUTH IPABUIIBHOCTH HOBOM TEXHUYECKOM HIIEH, HOMPOGOBAThH CBOM CHIIBI
B KOHCTpYMPOBAaHHH IPAKTHYECKH JIOOOMY, HauMHAas OT IIKONBHMKA M 3aKAHYMBas HHXEHEpPOM-
IpOeKTHPOBIIMKOM. Kpome sToro, kak npasmiio, HaGop 060pynoBaHus FABLAB-na6oparopuii mo3sossier
PEIM30BBIBATE GBICTPOE NIPOTOTHIHPOBAHHE U TEXHOJIOTHIO OGPATHOI paspabotku. Bupryansnas Mmoaens
00BEKTa MOXET OBITH MOJyYeHa C MOMOIIBIO CICHHATM3UPOBAHHOIO HporpaMmuoro obecnieyerus (I10)
KaK B TPEXMEPHOM (TpeXMepHas MOJENb), TaK H B JBYXMEPHOM (ueprexx) Buzme. Bee Gonee u Gosee
PACHPOCTPAHEHHBIM CTAHOBUTCS HMCIOJB30BAHHE HMEHHO TPEXMEPHOM MOJENH 06BeKTa. AKTYalbHOCT
JIAHHOH TIPOrPAaMMBI COCTOMT B OJHOBPDEMEHHOM H3YYEHHH KaK OCHOBHBIX TEOPETHYECKUX, TaK H
TIPaKTHICCKHX aCIEeKTOB 3D MOACIMPOBaHMs, YTO OOECHEYMBAET ITyGOKOE MOHHMAHHE HH)KEHEPHO-
IPOM3BOJACTBEHHOT'O MPOIECCA B IEJIOM.

YpoBenr ocBoenmst - oGmIEKyIbTYpHBIL. B paMKax OCBO€HMs IPOTPAMMBI pPe3yJbTaT
TPEACTABILIETCA B BUIE NMPCACTABNCHUS H IEMOHCTPALMK YCTPOHCTBA 110 COGCTBEHHOMY MPOEKTY cpenu
yJaluxcs 1abopaTopiu Ha HTONOBOM 3aHSITHH.

OTimuuTebHBIE 0COGEHHOCTH MPOrPAMMBI

OCHOBHOH OTIMYHTENBHON OCOOEHHOCTHIO JAHHOM IPOrpaMMBbI  SIBJISIETCS. €€ IpaKTUYecKas
HANPpaBJICHHOCTh, CBS3aHHAS C IOJyYCHHEM HaBHIKOB PAabOTBI ¢ COBPEMEHHBIM BBICOKOTEXHOIOTHIHBIM
obopyznosanueM. B xoe 06yuenus peGeHOK 110y4aeT OCHOBHBIE CBEZICHHUS 00 ycTpoiicTBe 000pymOBaHHS,
NPUHIUNAX ero paboTel. B meisx pasBUTHS caMOCTOSTENHHOCTH HA 3aHSTHSIX IpeJUIaraeTcs pemarhb
3a/1a4M pa3IMYHOM CJIOKHOCTH, CBSI3aHHBIE CO CHOCOOAMH M3IOTOBJICHHS M cOOpKH Mozenel ¢ ydeTom
OTPAaHUYCHMM TOM MJIM UHOM TEXHOJOTHH.

CreunanbHo Juisi IpakTHYeckol pabGoThl 0/100paH psZT MOJENeH, KOTOPBIE IO3BOJIST peGeHky
TIOHATD, TPaHMIBI NMPUMEHUMOCTH TOH WM MHOH TEXHOJOTHH, IOHATh CBOWCTBA TOTO WM HHOIO
marepuana. B koHIE mporpaMMbl Kakmli ydamuiics H3rOTaBIHBAECT MOJZIeNIb, YTO CIIOCOOCTBYET
(hopmupoBanmIO GONIBIIEH 3aMHTEPECOBAHHOCTH B NabHEHIIEH pabore.

Anpecat nporpammer: ITporpamma aZpecoBaHa yvamiumcsi B Bospacte 14-16 ner, umerommm
3HaHMsA B 00JIACTH DNIEKTPOTEXHUKH, dIEKTPOHHKH LU(POBOH TEXHHUKH, a TAKXKE OIBIT B W3rOTOBJICHUH
PaOIOOUTENBCKHX KOHCTPYKITHIA.

Henn

DOopMHUPOBAHHE U PA3BUTHE y YUAITHXCA KOMIIETEHIHIA B chepe coBpeMeHHBIX HHPOPMAIMOHHBIX
TEXHOJIOTHH Yepe3 MOJIEIMPOBAHHE KOHCTPYKTOPCKUX U3IEIHH ¢ IIPOCKTHPOBAHUEM M U3TOTOBJICHHEM
Aeraneit Ha 3D npunTepe.

3apaun:
Obyyaiowue:
- M3YHHTb NPHHIMIIBI PabOTBI U YCTPOUCTBO 0GOPYHOBAHHS pasnuyHbIX THIOB (3D mpunTtepos, 3D
ckanepos, 3D ¢pesepa, UITY nazeproro rpasepa, YIIY pexymero miorrepa);

- OCBOHUTE IPAKTHYECKYIO paboTy Ha 060pynoBaHuM TabopaTOpHH (3D npunTep, 3D ckaHep) BBITOJIHSS
IPOEKTEI.

Pazesusarowyue:
" PAa3BHTb 3JIEMEHTBI TEXHHYECKOro, OOBEMHOIO, MPOCTPAHCTBEHHOTO, JIOTMYECKOrO M KpEaTUBHOI'O




MBIILICHUS;
- C(hopMHUPOBATH ONBIT POSKTHOMN AESATENHLHOCTH Yepe3 Pealu3auio CoGCTBEHHOrO IIPOEKTA;

Bocnumamenvnuie:

- Pa3BUTh YCTOWYHBBIA HHTEPEC K BBIOPAHHOMY TPOQHITIO JIeSATEIbHOCTH;

- chOpMHPOBATH HABBIKH COTPYJHHMYECTBA B MEXKIMYHOCTHBIX OTHOLICHHSIX CO CBEPCTHHKAMH M C
IeJIaroroMm.

YcaoBusi peaizanuu nporpaMMei

Peannsauus mporpaMMsl BO3MOXKHA KaK B OYHOM, Tak M B JHCTAHIHOHHOM dopmare ¢ uCHoONL30BAHHEM
AMCTAHIHOHHBIX TEXHOJIOTHIH M 3JIEKTPOHHOTO 00yYEHHsI.

YcnoBusi mabopa B xosrektus: ['pynma dopmupyercs us YYalUXCsl, HE HMEIOIIMX CIIEeNHAIbHOM
IIOATOTOBKH.

O6nbem u cpok peanusanun [1po10IKUTEIBHOCTE OCBOCHHS IporpaMmel coctasiisieT 1 rox, 144 yaca.
Kosmuecro yuamuxcs B rpynne Crucounsiii cocTap (opmupyercs B cOOTBETCTBUHM ¢ JEHCTBYIOMAMH
Ha MOMCHT peaIM3alMHi IIPOrPaMMbl HOPMATUBHBIMU aKTaMH M HOPMaMH.

OcobennocTn opranuzanun 06pa3oBaTeILHOr0 Mponecea:

[IporpamMma mpeamonaraer mocrerneHHoe pacmmpeHue u yriyOienue 3HaHUM B 00nacTd m3ydenus 3D
MO/ZICIMPOBAHHA U TIPEAIIOIaraeT IPUMEHEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOIHH: TeXHOIOIH
Pa3BHBAIOIIETO OOYYeHMS] — MHPH HU3ydeHMH oGopymoBanus u 110 naboparopun; HH(POPMAIMOHHO-
KOMMyHHKaTHBHBIE TeXHONOrHH (MKT)- Ha mpoTsokeHun kypca oGydeHHS; TeXHOMOTHS IIPOEKTHOTO
00y4eHHs — IpH pa3paGOTKE U BBHIIOIHEHUH MOJIETICH.

*B ciyyae BBIHYXKIEHHOrO mepexoja B AMCTAHIMOHHBLN ¢opmar oGydenus, mporpaMmma MOXeT GBITH
peali30Bala B COOTBETCTBHU C HOPMATHBHBIMU aKTAMH YUPEX/ICHHUS ¢ HCIIOIb30BAHHEM JMCTAHIIHOHHEIX
TEXHOJIOTHH M 3JIeKTPOHHOro o0ydeHus (3mech W naiee, * - YCIIOBHUS pealld3aliii IpOrpaMMbl B
JUCTAaHIIMOHHOM (hopmare).

DopmbI NpoBegeHHsI 3aHATHIT

o Jleknus;

e TecrupoBanue;

¢ [IpakTHyeckoe 3ansTHe (Co3MaHMeE MOJEIIN).
* Oecena, IeMOHCTpAIMs, OOBICHEHHE,

®

caMoCTosITeNIbHAs paboTa Ha 3aHSATHUSX.
@opMbI OPrauu3aNMH JeSITebHOCTH

e O®poHTaNBHAS,
e ['pymnmosas;
e Uunusupyanpnas.

MaTepl/laJIbHO-TeXHl/l‘leCKOC OCHaAIEeHue

Jlaboparopust umxenepHoro 3D MonempoBanust  oraena TtexHuku Caukr-Iletep6yprekoro
ropojckoro  Jlopuma  TBopuecTBa  IOHBIX  06GNAmaeT HabopoM  00OpYNOBaHUS,  MOJHOCTHIO
ynoBiersopsromum Konuenuuu FABLAB, a umenno:

- 3D npunTep (texnonorus FDM, IIJIACTHK)
- 3D ckanep (CTpyKTYypHpOBaHHBII IIOJICBET)
- 3D ¢pesep (c moBopoTHOI# 0CKIO)

- UITY nazepusiii rpasep (50Bt, CO, naszep)

- UITY pexyrmii morrep

- Habop xommbroTepos mis ympasnenus obopynoBanuem u crermaibroe 110 u JIOCTYII B CETh
Wurtepuer



Pacxoonvie mamepuanst u mexnuueckue cpeocmea

- (hanepa Heokpamennas 3 u 4mm

- 6110ku MonenbHbIe 11 YITY ¢pesepa

- mnactuk PLA nuis 3D npunrepa (katymku, Huts 1,75 MM)

- IUICHKA LIBETHAsI CAMOKJIESIIIAsICA.

B cayuae nepexooa na oucmanyuonnoe o0yuenue o6y aomuMca noHadobumeca:

. KOMIIBIOTEP ¢ 10CTynoM B UHTepHerT;

. onepanuonHas cucremaWindows wim Linux;

. QJIEKTPOHHAS 110YTa;

. crpanuiia BKonrtakre (o BosmosxzOCTH);

. TIporpamma Jijist OpraHu3alMy BUACOKOH(DEPEHIHI.

Tpebosanun mexnuxu 6ezonacnocmu obopyoosanuio nabopamopuu

O6opynoBanue nabopaTopuu 10KHO YIOBJIETBOPSATE TPEOOBAHUAM TEXHHKHU 6E30I1aCHOCTH Tpyaa.
Bee skemmyatnpyemoe oGopynosanme nomkHO HaXOMUTBCA B IIOJIHOM MCHpaBHOCTH. PaGora Ha
HCUCTIPABHOM  000pY/IOBAHUM ~ KATErOPHYECKH 3anmpemaercs. Bce mocTymmele s mpukocHOBeHmMS
TOKOBEAYIIUEC YaCTH JJICKTPOOOOPYIOBAHUS JOJDKHBI OBITH orpaxxieHbl. OmacHble YacTH M MecTa Bcex
arperaroB JOJDKHbI OBITh HAJIEKHO OrPasK/ICHEL.

Ilnannpyemeie pesyabraTni:
Ipeomemnuie:

- OBJIAZICIOT 3HAHMSMH OCHOB HHXXEHepHOro 3D MOJICIMPOBAHHS M NPHHIMI paboOTBl U yCTPOHCTBO
000py/IOBaHHS PA3IMYHBIX TUIIOB (3D mpunTepos, 3D ckanepos, 3D ¢pesepa, YITY nazeproro rpasepa,
YITY pexymero miorrepa),

- chopMHpYIOT HaBBIKM PaGOTHI HA obopynosanuu naboparopuu (3D npunTep, 3D ckaHep) u orpaboraior
MX Ha JJabopaToOpHOM 0GOPYIOBAHHH.

Memanpeomemnuvie:

- PA30BBIOT SIEMEHTHI TEXHHYECKOr0, 0OBEMHOIO, MPOCTPAHCTBEHHOI'O, JIOTHYECKOTO M KPEaTHBHOI'O
MBIIIUICHHSI;

- ChOpMHPYIOT ONBIT IPOEKTHOMH, KOHCTPYKTOPCKOH M TEXHOJIOIHYECKON TBOPYECKOH JEATETbHOCTH;

Jluunocmmuwie:
- Pa30BLIOT YCTOMYMBEIIT HHTEpEC K BBIOpaHHOMY npoduiro JIeATEILHOCTH
- chopMuUpYIOT HABBIKH COTPYAHHYECTBA B MEXKITMYHOCTHBIX OTHOIIEHUSX CO CBEPCTHHUKAMH, II€/JaroraMu;




«3D Monenupopanwue u IIPOEKTHUPOBAHHE)

YYEBHBIN ILJIAH
K JIOIIOJTHUTEIbHOU 0011e00pa3oBaTebHOM ob1epasBuBaromeii IIporpamMme

Tema

KomnuectBo yacos

Bcero

Teopus

IIpakTuka

DOpMEI KOHTPOJIS j

BBoHoe 3austue.

Becena. Tect B LMS
Moodle

* Dnextponnoe 3axanue ¢
UCIIOJIb30BaHUEM
001Ee10CTy THBIX
OHJIaHH-TIIaT(hopm,
AnyDesk

OO61mue cBenenus 06
YCTPOHCTBE 060pyHOBaHUS
1abopaTOPUN MHKEHEPHOTO
3D MozmenupoBanus

10

10

I[lenaroruyeckoe
HaboieH e, onpoc.
Tecr B LMS Moodle

* DnekTpoHHOE 3a1aHuKe ¢
MCII0JIb30BAHUEM
00LIe0CTy MHBIX
OHJIalH-IIaThopM,

AnyDesk

OO6mmue cBenenus 06
UCIOJIb3YEMBIX TEXHOJIOTUSIX
U3TOTOBJIEHUS] MATEPUATHEHBIX
Mozeneu

ITenarorunueckoe
Habonenue, onpoc.
Tecrbl Ha natdopmax
Stepik.org u LMS Moodle
* DnekTponHoe 3aanue ¢
MCII0JIb30BAHHUEM
00LIeI0CTY MHBIX
OHJIaMH-TIaThopm,
AnyDesk

OcHoBeI pa6oTei ¢ 3D
npunTepom u I10 ns
IOJITOTOBKHU MOJEIIei

28

24

ITenaroruyeckoe

HabJoenue, omnpoc.
Tector na mnardopmax
Stepik.org u LMS Moodle

* Dnekrponnoe 3ananue ¢
MCII0JIb30BaHHEM
00Len0CTy MHBIX
OHJIalH-TIaT(hOpM,
AnyDesk

OcHoBsI pa6oTer ¢ YITY
Ja3epHbIM rpaBepoM u [10
JUI IOArOTOBKH MOJeieit

16

12

Tecr, TexHonornueckuii
KOHTpOJib. TecTrl Ha
ninardopmax Stepik.org u
LMS Moodle

* DnektponHoe 3a1anue ¢
HCIIOJIb30BaHUEM
061en0CTY MHBIX
OHJIalH-TINaThopm,
AnyDesk

OcHoBsI pa6oTer ¢ UITY
miotrepoM u 10 s
IIOATOTOBKH MOIeeit

16

12

Tect, Texnonoruueckuii
KOHTpoJib. TecTel Ha
nnarpopmax Stepik.org u
LMS Moodle

* Dnekrponnoe 3ananue ¢




MCII0JIb30BaHHEM
001eI0CTYHBIX
OHJTalH-TIaThopM,
AnyDesk

OcHoBEI paboTsl ¢ 3D
¢bpesepom u 1O s
IIOJITOTOBKHU MOJIEIEH

28

24

Tect, TexHonornyeckuii
KOHTpPOJIb. Tectol Ha
nnatdopmax Stepik.org u
LMS Moodle

* DnekTpoHHOE 3a1aHue C
UCII0JIb30BAHHUEM
00LIEOCTYMHBIX
OHJTalH-TIaThopm,
AnyDesk

OcHoBBI paboTsl ¢ 3D
ckanepom u [10 s
ITOJArOTOBKH MOJIeJIeH

38

10

28

Tecr, TexHonornueckwmii
KOHTpoJb. TecTrl Ha
nnardopmax Stepik.org u
LMS Moodle

* DnekTpoHHoe 3anaHKe ¢
MCII0JIb30BAaHHEM
0011IeI0CTYITHBIX
OHJIalH-TIaThopM,
AnyDesk

Hrorosoe 3ansitue

[IpesenTauus monenmu.
OunaitH-koH(pepenuus Ha
nnarpopmax Stepik.org u
LMS Moodle, onnaiin-
KOMMEHTapHH K
BBITNIOJIHEHHBIM 3a/JaHUSAM
H NIPE3EHTYEMbIM
MOJIEJISIM.

* DnekTpoHHOE 3anaHKe ¢
MCII0JIb30BaAHHEM
o6LIEen0CTYMHBIX
OHJaiH-raThopm,
AnyDesk

HTOI'O:

144

44

100
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