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1. losicaurennHas 3anucKa

HanpasiaeHHOCT,  JONOJHHTENBHOH  06meobpazoBaTensHoil o0mepa3BUBarO e
nporpammsbl «ONTHKA 1a3€pOB)» — TEXHHYECKAS.

YpoBeHE: 0a30BEIi.

AKTya/IbHOCTb: Ja3epPHBIE TEXHOJOTHH SRJSIOTCS ONHAM W3 Hambomee NEPCIEeKTHBHEIX H
AUHAMIYHO PA3BUBAIOIIMXCA HANPABICHHH HayYHO-TEXHHYECKOro nporpecca. [To temnam pocta
MHPOBOH PBIHOK JIA3¢PHOH TEXHHKM M TEXHONIOIHH YCTYNaeT TOMBKO HH(DOPMAIHOHHEM
TeXHOJOIuAM. JlasepHble TEXHOIOTHMH — 3TO COBpEeMEHHas POOOTOTEXHHKA M aBTOMATHKA,
onTHKa H (H3uKa, HHQOPMANHOHHBIE TEXHOJIOTHH, KOHCTPYHPOBAHHC M HHM3AlH, 3TO
IEPCNeKTUBHA M BOCTpeOOBaHHAL NPOYECCHs, BOIMOKHOCTE CAMOPEANM3AIAA B PATHYHBIX
00MacTsIX: OPraHU3aUUOHHO-YIPABICHYeCKas, HEKEHepHad, HayyHas. JIasepHble TEXHONOrHA —
9TO MHTEPECHAS U yBIEKaTenbHas paboTa B 001ACTH BBICOKMX TEXHOJIOTHI, Ha MPENIPHATHX U
B HCCICJOBATCIbCKHX LEHTPAX, B3aHHAMAIIMXCS —pa3paboTKOH HOBEIX  TEXHOIOTHI,
000py0BaHHs M MAaTepPUAIIOB IS aBHa-, CYI0- n'aBTOMo’GHJIeCTpoeHﬁH, PAKETHO-KOCMIYECKOR
OTpacii, B MCTALIYPruH, B XHMHYECKOH U He(Terazofo6HBAIONIEH IIPOMBIIUIEHHOCTH He
Toneko B Pocemm, HO m 3a pybesom. Takoe NpHMCHEHWE W OXBAT PasJMUHEIX 06JIACTEH
CBHIETETBCTBYET 06 AKTYaJIbHOCTH JAHHOTO HANpPAaBIECHHUS, OJHAKO BBHIY €ro BHICOKHX
KBaMA(QUKAMOHHEIX  TpeGoBaHMi K  paGOTHHKAM  BO3HMKAET  HEOOXOJMMOCTH B
PO ECCHOHANBHO-OPUEHTAIHOHHON PaGoTe U B KOMIUTEKCHOH. TIOATOTOBKE: KaJIpOB €INe Ha
paHHEX OTamax oOpasoBanms. Hactosmas mporpamma OPHEHTHPOBAHA Ha IIPEOJOICHHE
HaMETHBINETOCS. PaspbiBa MexKAy OOMIMMH H BBICITHME y4eOHBIMH. 3aBCICHHSIME, a TakoKe
MeXTy chepoif obpasopamusa ¥ cepoll BEHICOKOTEXHOTOTHUHOrO IPOH3BOICTEA, II03TOMY
TEMAaTH9ECKOe HAMONHEHHE 00miero odpazoBanusi M0 (H3AKE JONONHSIETC TEOPETHUECKAM H
NPaKTHYCCKAM MATEPHAIOM, IIPOJMKTOBAHHBIM TPEGOBAHMAMH COBPEMEHHOIO MPOH3BOJICTRA,
HTO M COCTABIACT IIE/IArOTHIECKYIO LeIeco00pasHoCcTh ¥ HOBH3HY HACTOsINEH mporpammel. Ee
OTJIMYHTENEHAS OCOOCHHOCTH 00YCIOB/IEHa PO(ECCHOHATEHO-0PHEHTAIMOHHEIM XaPAKTEPOM
Marepuaia, YKIOHOM B NMPaKTHYECKOE NPUMEHEHHE IOJNYYEHHBIX 3HAHMH M KOMIICTEHIMH Ha
0a3e BBHICOKOTEXHONOTHYHOrO 00OPYAOBAHMS, IPHMEHSIEMOTO B COBPEMEHHOM IIPOHU3BOJICTRE, 4
TAKKE PAHHEH NPOEKTHOM JEATENBHOCTBIO, KOTOPAd MOCTYIKUT Ma/IbHEHIIM 00pa30BaTeMbHEIM
H 11po¢eCCHOHATBHBIM KaUTATIOM [Tt OYAYIIEro CIEHaTNCTa.

®opma peasuzanuM NpPOrpaMMBI; CereBas. B CprKTypy cem Bxogatr: CIIGIMTY,
o6meo6pasoBaTenbHbIe OpraHH3AAH, HHAYCTPHATBHbIC IAPTHEPEL

AnpecaTt nporpammel: yuamuecs 15-17 ner.

1

IICJ]]:: JaTh 061].'[66 OPENCTABNECHHE O CYTH JIa3epHBIX TEXHOJIOI"I/IfI, NEPCICKTHBAaX, MECTE

NIA3E€PHBIX TEXHONOTHH B HayKe H NPOM3BOJICTRE, 3a/1a9ax JIa3epHbIX TEXHOJIOTHI U Coco6ax ux
pEIIeHHS.

3agaum:

® [I03HAKOMHTEL OOYYAIONMXCS C HCTOPHEit BOSHHUKHOBEHHS Ja3ePHON TEXHHKH, JIa3ePHBIX
TEXHOIOTHH, a Takxke ¢ WX chepamMu NPUMEHEHHS U HAyYHBIMH obmacTaMu, rae OHH
HEIIOCPENCTBEHHO 3a1eiCTBOBAHEI; ‘



® JaTh NpeiACTaBICHHE 00 yCTpOMCTBE Nasepa W (UIMYECKHX SBICHHSX, JIEHKAIIHX B
OCHOBE €ero paboTL;

® [03HAKOMHTE OOY4arOIMXCA CO CTPOGHHEM H CBOMCTBAMH MATEpPHAIOB, a TAKKE C
NPHHIATIAMA MX B3aUMOJCHCTBHA C JA3€pOM;

® [aTh IIPENCTABICHHUE O COCTABE M MpPHHIMIE paboTHl Na3epHOH TEXHONOrHYECKOH
YCTaHOBKH, & TaK)Ke 0 BUAAX U crocodax na3epHoii 00paboTku;

® TIO3HAKOMHTE OOYYaromMXcs ¢ OCHOBHBIMH IIOHATHAMH A[IHTHBHBIX TEXHONOTHH M
OPHHINIAMH YIIPABICHUS TEXHOJIOIMUECKHM MPOLECCOM;
00y4muTh ocHoBaM moaroTokd 2D 1 3D uudpossix Momeneit u3nenmii;
AaTh NPENCTABIIEHHEe O TeXHUKE 0€30MacHOCTH IpH paboTe Ha Na3epHEIX YCTAHOBKAX H
ycrpoiictBax 3D-meqarn;

® 00ecHeINTs CONPOBOXKICHUE NPAKTHYECKUX 3aHATHH I CAMOCTOSTENBHOM MPOEKTHOL
JESTENBHOCTH.

YemoBus peanuzanuu nporpammst. (Ycnosus Habopa JeTeH, PeKIM 3aHATHI 1
HaIOJIHAEMOCTh IPYIIN)

Yenosus nabopa: npuHAMAarOTCs Bee xenaromye (15-17 er) Ha 0cHOBe 3asBIeHus
ponuTenei.

Hanoaxnsiemocrs rpymnei:10-15 genogek.

Pexxum 3ausiTuii: 1 pas B nenemo 1o 1 wacy. Cpokn peayMsamus: OporpaMma
paccunrTaHa Ha 2 roa o0yueHHs..

IpopomxnrensHocTs 06y4enns: 34 gaca B rox (68 yaca 3a 2 roma obyuenus). B ceazu
C OTCYTCTBHEM 00OPYIOBAHHS B NEPBEIA ro 00yIeHNs H3ydaeTcs Teopus B oGseme 17 9acos.

Kagposoe obecrieuenue: nemaror uMeer HeoGX0aUMELH YPOBEHB 00pa30BaHus COTIACHO
TpeOOBaHHAM 3aKOHOIATEILCTRA.

®opMa 00yueHus: TPYIIIOBAS.

(I)opMa OpraHu3anyu JedTeJILHOCTH YHamuxcs Ha 3aHATHH,

® (ppoHTANLHAL, !
® TIpYNIoBasd;
® KOJUICKTHBHAS.

3aHATHS MOT'YT IPOBOIUTHCSL:

® CO BCEM COCTaBOM YYaIlHXCS;
® B MaBIX IPyIIIax;
® HHIUBH/IYAIHHO.



DopMEI IPOReIeHUA 3AHSITHIL.

Jnst poBeneHus 3aHATHI Yale BCEro HCTOMb3yeTes KOMOHHIPOBAHHAS (bopma, cocrosmas u3
TEOPETHYECKOU M IPAKTHYECKOH gacTei.

VY4ebHoe 3aHsTHE.

Obobmaromee 3ausTHE.

OKcKypeus (BHPTyalbHas SKCKYPCHS).
Jlexms.

[IpaxTryeckas paborta.
CamocrostensHas pabora.

o M od= o 09

MarepuanbHo-TexuudecKkoe oGecrniedeHne NPorpaMmMbi:

nazepHo-TexHonoruyeckuit creny Nel «Jlasepuas metamnoo6paGorkay;
TIa3ePHO-TEXHONOTHYeCKHA  cTenn Ne2  «Jlazepnas o6paborka HeMeTAIHYECKHX
KOHCTPYKIMOHHBIX MATEPHAIIOR Y,

Texnomorudeckui creny «3D PRINTING»;
HCCIEN0BATeIbCKUH POOOTOTEXHUYECKHH CTEH]I,
BBITSKHAS CHCTEMA,

HOYTOYK JUIsl y4YaIlerocs;

KOMIIBIOTED JUISI IPETIOAaBaTes;

ynpasistongae [1K;

IIBETHOE MHOIO(yHKIMOHANILHOE YeTpoiicTBo (MDY);
HHTEPAKTHBHAA JOCKA;

[IACBMEHHBIE CTOJIEI;

1abopaTOpHBIE CTOIIBL,

Kadpl 19 XPAaHSHUS. MATEPHAJIOB;

00pasIel (AIOMUHMM, CTaNb, NATYHb, (anepa, akpui).

OcobeHHOCTH OpPraHu3auy 06pPaz0BATENLHOr0 nporecea: He3aBHCHMO OT (HOPMET
00yICHHS 3aHATHS HOCAT KOMIUIEKCHBIH XapakTep. BKirouaror B cefs: HHTETPHPOBAHHEIE
3aHATHA, IPAKTUKYMEL, paboTy B Ipynmax, 5KCKYPCHH, IPOEKTHYIO ESTEIEHOCTS.

ILnannpyemsbie pesyabTaThl.
JImanocTHbIE:

® TIPUMCHSTEL HABBIKH OGIIICHHH B KOMaH/e,
® TIpOSBITE HHTECpEC K BBICOKOTCXHOHOFH‘IHOMY o60pyz[0BaHmo.

MeranpeameTHEIe:

® YMEHHE [I0JIb30BAThCS BEICOKOTEXHOIOTHUHELIM OGOPY,I[OBB.HHCM'

-]

® CI0cOOHOCTH K CAMOCTOSTEIEHOM IIPOEKTHOM AeATEIHLHOCTH!
® 3HAHWC TCXHHMKH 6€30MacHOCTH IPH paGoTe ¢ 060pyI0BaHIEM.



IIpenmeTHBIE:

® IIOHMMaHUE NPUHIHUIIOB PabOTHI Nasepa;
® 3HaTh OCHOBBI IIOATOTOBKH 3HATh 2D u 3D nudpossix Moeei;
® 3SHATb OCHOBHBIC TOHATHA A[JUTUBHBIX TEXHONOIMH W IPUHIHUIAMH YIpPABICHHS
TEXHOJIOTMYECKUM IIPOIIECCOM
®opMbI PUKCANMH Pe3yIBTATOB: IIPOEKT.

©opMBI N0/IBECHHS HTOrOB PeajlH3alMU 00PazoBATEILHO MPOrpaMMbl: yIacTHe B
HayTHO-HCCIEN0BATEILCKHUE BRICTABKAX M KOHKYPCaX PasHBIX MAacIITa0oB.

2. YaeOHbIi mian

KonuuecTso yacon ®opma
Ne | Hazsanme paznena,
i g " arrecranau/
I ) AMOCTOATELHAN
Beero | JI* | TI3* | O*
paﬁo]‘a KOHTPOJIA
1. | Beenenue 4 s - 1 1 ompoc
2. | Coznanne u 6 2 1 2 1 ompoc
Pa3BUTHE Na3epHO
TEXHHKH
3. | Bsaumopeiicteue 7 4 1 - 2 omIpoc
Ja3epPHOro
H3TYUCHHS C
BEIIECTBOM
4. | JIazepurre 10 4 2 i Z OIIpoC
TEXHOJIOTHH
obpaboTku
5. | Jlazepusie 10 -k 2 2 2 oIpoc
TEXHOJIOTHYECKHE
KOMILIEKCEHI
6. | OCHOBEI ITOArOTOBKH 10 4 4 - 2 o1Ipoc
2D u 3D mudpoBeIx
MoOzeeit uanenuit TPaKTHICCKOS
3a/1aHue
TIPOEKT




7. | Peammzauus 15 2 8 - 5 ompoc
U POBEIX IPOEKTOR
Ha y9eOHEIX MIpaKTHYECKOE
TEXHOJNIOTHIECKHX 3amaHne
YCTaHOBKAX A
ATTecTanus 2 - - - - [IPOEKT
Bceero 68 26 | 18 7 15

*pumeyanue: JI — nexyuu, 113 — npaxmuveckue 3anamus, 3 — KCKYpCUlL.




3.Conepxanne yae6HOro niana

Ha3zsanmue paznena,
TeMbI

Copep:xanne pasgeson (Tem)

Brenenue

Hcropus BO3HHKHOBEHHS J1a3ePHOM TEXHHKH M Ja3¢PHBIX
TEXHONOTHH. O6IacTH HayKH, CBA3AHHBIE C Ia3ePHEIMH
TexHONOTHsAMHE. ObnacTH mpuMeHeHus.

Co3znianue u paspuTHE
JIa3epPHOM TEXHUKH

Cser u ero cBoiicTa. OU3HYECKHE ABICHHS, JICKAIIUE B OCHORE
AeHcTBHA Nasepa. OCHOBHEIE COCTABHEIC YACTH JIA3epa H UX
HasHaeHue. Knaccupukanus nasepor. PaGora TBEepIOTENBHEIX U
TA30BBIX JTA3CPOB B COCTABE TEXHOJIOTHYECKHX YCTAHOBOK IPABHPOBKH
1 PE3KH.

BzamMmoneticteue
Ta3epHOTO H3IYICHHI ¢
BEIIECTBOM

Crpoenne u croiictBa Matepuanos. CTpyKTypa M CBOHCTEA
KPHCTAILIOB. Pa3sHOBHAHOCTH KpHUCTAIIOB, MeTasIb ¥ CIUTABEL
Kunxne xpuctamisl. CTpyKTypa MONTMMEPOB, CTEKTA H KePAMHKH.
Iornomenue, orpaxenue, npenomienue ceeta. [epenaua suepri.
Harpee TBepIbIX TeT ¥ xKuaKocTeH. MexaHH3MBI IUIABICHHS |
paspymiesus MaTepHaoB 10 IeHCTBUEM JTa3epHOT0 U3/ IydeHHs.

JlazepHbIe TEXHONIOTHY
0bpaboTku

Buner u crioco6n1 naszeproii 06pabotku. CBapka, pe3Ka, HAIUIABKA,
TPaBHpOBKa 1 Mapkuposka. CocTas ¥ IPHHIAI PabOTHI JTa3epHO
TEXHOJIOIHYecKOH ycranoBkH. Crenuuka IpUMeHeHUs TeXHOIOI Wi
AT pasHBIX BHIOB MaTepHAIOB. ¥ CTPONHCTBO JIa3€PHBIX
TeXHOJIOrHIecKHX yeranoBok FMark Education u yerarHoBOK
Ta3epPHOM PE3KM M MapKUPOBKH MOpPTaILHOTO THna. PaGoTa
YCTaHOBOK.

Jlazepubie
TEXHOJIOTHYECKHE
KOMILIIEKCHI

OcHOBHBIE MOHATHS a/UTHTHBHON TEXHOIOTHH, IPHHIAIIEI
(opmuposanms usnennii. JlazepHble TeXHOTOTHE B aITATHEHOM
NpPOU3BOJCTBE, [IpHHITHITET yIIpaBIeHHS TEXHONOTHIECKUM
IPOLECCOM. ABTOMAaTH3UPOBAHHEIE KOMILTEKCEL. POGOTHI B JasepHoit
obpabotke. YerpolicTo 1 pabora 3D-npunTepa.

OcnoBeI TOnroTOoRKH 2D
1 3D uudpoBex
MoJeNneHd u3nennii

I'paduueckmii peakTop B Iponecce mOAroToBKEH 2D U (POBBIX
MOJIeNe H3eNHii 11 a3epHoit yeranoska FMark Education i
YCTaHOBOK IUTAHIIETHOrO TUna. OCHOBBI POPMHPOBAHUS 1IM(BPOBBIX
Mozenel st 3D-npunHTepoB. TeXHOIOrHIECKHE BO3MOKHOCTH
ynpasisromtero 110 u unrepdeiica yeranoskn FMark Education.
IIporiece noaroToBKY MUPPOBOIH MOEIH H3NEITHS 1 e6 peanuzanus Ha
ycranoBke FMark Education. Ynpasnsomee ITO u uHTepdeiic




YCTaHOBOK IUIaHIIECTHOTO THIa. [ludposas Moxens u3nemms u ee
peauzaiiis Ha yCTaHOBKAX IUIAHIIETHOTO THITA. TeXHomorndecKue
BO3MOXXHOCTH ynpasisotnero ITO u unTepdeiica 3D-npunTepa.
Iudposas 3D-mMonens n3menms. Iponecc nevaru u3nenus va
MIPUHTEDE.

Peanuszaiyis mudpoBbx
OPOEKTOB Ha YUeOHBIX
TEXHOJIOTHIECKUX
YCTaHOBKaX

Texuuka 6e3omacHocTH IpH paboTe HA NTA3EPHBIX YCTAHOBKAX H
ycerpoicTtBax 3D-newaru. besnonactusie npreMsl paGoTEL
IlpoexTHEIH 0OMHK H31enHst ¥ (hOpMHpPOBaHUe NHPPOBOH MOIEIH
Hu3nenus.

4. Kanennapnelii yueOnbiii rpadgux na 2023-2024 yu. ron

Tonx JaTa magana Mara Bcero Koam4yecteo | Pe:xum zanaruin
o0y4ueHHsn o0yueHns OKOHYAHUSH y4eOHBIX
o0yueHwst yaelukx 4acoB
1o IMporpamMme Heelb
mno
nporpaMme
1 ron 01.09.2023 25.05.2024 34 34 1 pa3 B HEZEMIO

no | gacy




