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HHOACHUTEJBbHASA 3AIIUCKA

B COBPpCMCHHOM MHUPEC TOABUIJIIOCH HCBCPOATHO OOJIBIIIOE KOJIHUYECTBO YAUBUTCIIbHBIX
BO3MOJKHOCTEH, KOTOpBIC MOMOTal0T HaM CO3JaBaTh OYCHb KOM(OPTHBIC YCIOBHS IS IKU3HH.
TexHonornueckuii Mup pa3BuBaeTcsd OrpoMHbIMU Temnamu. CoOBpeMEHHas JJIEKTPOTEXHUKA
ABIISIETCS OUY€Hb AP PEKTUBHOM B cBoeM npuMeHeHnn. O0yueHne B «XalTeK-1Iexe» M03BOJISET y3HATh
U [OHSATh, KaK CO3/IAI0TCS U QYHKIUOHHUPYIOT T€ BELIH, KOTOPBIE HAC OKPYKAFOT.

AKTyanbHOCTH JAaHHOH IporpamMMbl 00yciioBiieHa Bee 0ojiee BOCTpeOOBaHHBIMU TPOQecCusiMu
TEeXHUYECKOro mnpodwmis. Pa3BuTHE NPOM3BOMUTENBHBIX CHII HEBO3MOXKHO 0€3 TEXHHUYECKOTO
oOpa3oBaHus. B CBSI3U C 3THM MOBBIACTCS POJb TEXHHUYECKOrO TBOpPYECTBA B (hOPMHPOBAHUU
JIMYHOCTH, CIIOCOOHOMH B 6YIIYIIIGM K aKTUBHOMY Y4YaCTHIO B Pa3BUTUHN CONUAIbBHO-3KOHOMHWYCCKOI'O

noteHimaina Poccun.

HEJb
Lenpto 00Opa3oBaTeNbHON TPAEGKTOPUU SABISETCS COJICHCTBUE YCKOPEHHOMY DPAa3BUTHUIO
WHXEHEPHBIX, UCCIICI0BATELCKIUX HABBIKOB M M300pETAaTEIHLCKOT0 MBIIIUICHHS ACTEH U peaanu3aiuu
HayYHO-TEXHUYECKOTO MOTEHIINAIa POCCHICKON MOJIOJICXkH, ¢ BHEIPeHHEM d(h(DEKTUBHBIX MOJIEICH

o0Opa3oBaHUsl.

3AIAYHN

Obpazosamenvhvie:

- pasBHUTHE Yy JeTeil BOOOpaKeHUsl, TPOCTPAHCTBEHHOTO MBIIIJICHHSI, BOCIIUTAHUS HHTEpPECa
K TEXHHUKE W TEXHOJIOTHSIM;

- 3HAKOMCTBO C OCHOBaMH TCOPHH PEIICHUS N300pEeTaTeIhCKUX 3a/1a4 U HHKCHEPUH;

- o0yuenue npoektupoBanuio B CAIIP u coznanuto 2D u 3D mopeneii;

- ¢opMHpOBaHKE HABBIKOB pa0OTHI HA JTA3€PHOM U ATTATUBHOM 000PYTI0OBAaHUM, CTAHKAX C
YHCIOBBIM MporpamMmHbIM yripaBieHueM (YITY) ¢pesepHbie CTaHKH, a TakKe PyYHBIM
UHCTPYMEHTOM;

- (opMHUpOBaHUE HABBIKOB PA0OTHI C AIEKTPOHHBIMA KOMIIOHCHTAMU;

- (¢dopMuUpOBaHHE HABBIKOB HEOOXOIUMBIX JJIsl IPOSKTHOU JEATEIbHOCTH.

- C(I)OpMI/IpOBaTB YMCHUC MPOCKTUPOBATH U p8.3pa6aTBIBaTB COOCTBEHHBIC IMPOCKTHI.

Bocnumamenwvnwie:
- ITIOBBIIIICHUEC MOTHUBAaIlUNU y‘-IaH_[I/IXCH K H306pCTaTCHLCTBy U CO3JaHUIO CO6CTB€HHLIX
IH3alH-00bEKTOB;
- QopmupoBaHUE Yy yJalIUXCS CTPEMIICHUS K IMOJYYCHHUIO KaueCTBEHHOTO 3aKOHUYEHHOTO

Marepuaa,



- (popMupoBaHUE HABBIKOB MPOEKTHOT'O MBIIIJICHUS, pAaOOTHI B KOMaHIE.

Paszsusarowue:

- pa3BUTHE AaHATUTHUYECKUX CIIOCOOHOCTEM U TBOPUYECKOIO MBIIIJICHHUS;

- (opMupoBaHHE TPYJOBBIX YMEHMH M HABBIKOB, YMEHME IIAaHMPOBATh padoTy IO
peanu3aluy 3aMblcia, IPEABUAETh pPe3yabTaT U AOCTUraTh €ro, Npu HeoOXOAUMOCTH
BHOCHUTBH KOPPEKTUBBI B IEPBOHAYAILHBIN 3aMBICEIT;

- pa3BUTHE yMEHHUS IUIAaHMPOBATH CBOU JACUCTBUS C Y4€TOM (aKkTOopa BpPEMEHH, B
00CTaHOBKE C 3JIEMEHTaMU KOHKYPEHLIUU.

- pa3BUTHE YMEHHs BM3YaJIbHOIO IpEACTaBICHUA HHGOPMALMM U COOCTBEHHBIX
IPOEKTOB;

- pa3BUTHE KOMMYHHKATHBHBIX YMEHHH: H3JaraTb MBICIH B YETKOW JIOTHUECKOU
HOCJIEI0BATEIbHOCTH, OTCTAaUBaTh CBOIO TOUKY 3PEHMS, aHAIU3UPOBATH CUTYAIMIO U
CaMOCTOSITEJIbHO HaXO/AUTh OTBETHI Ha BOIPOCHI ITyTEM JIOTHYECKUX PACCYKICHUA;

- CO3/IaHUE YCJOBUU [UIS PA3BUTHUS TBOPYECKHX CHOCOOHOCTEH oOyJaromuxcs c
UCIIOJIb30BAaHUEM MEXIIPEIMETHBIX CBsi3eH (MH(POPMATHKA, TEXHOJIOTUS, OKPY>KAIOLIHH

MHp, MaTeMaTHKa, (PU3UKA).

YCJIOBUS PEAJIMBALIMU ITPOT'PAMMBbI

Jlannast nporpamma paccuuTana Ha oOyyatonuxcs oT 11 no 17 ner, Habop B rpynmsl nerei
JUIS 3aHATUH B 00beMHEHUE CBOOOTHBIH, T10 YKEJIAHUIO; IPYIITBl KOMIUIEKTYIOTCS Pa3HOBO3PACTHBIE,
YUUTBIBAs MHIUBUAYaJIbHbIE OCOOCHHOCTHU AeTel. I'pynmbl MOTYT OBbITh CMEIIAHHBIMU 110 BO3PACTY.

3ansTusa npoBoaarcs 1Mo 10 yenoBek B KaXJou IpyIre, ¢ 00s3aTebHBIM MIEPEPHIBOM Uepe3
KaxkJible 45 MUHYT paboTHhI.

Jlnst yenemHoi paboTsl 00beIMHEHUS MMEETCs: 00O0pYHOBaHHbBIM KaOWHET, OTBEYaroIMui
CaHUTAapPHO-TUTUEHUYECKUM  TpeOOBaHUSAM,  HEOOXOIUMBbIE  MaTepHalibl,  MHCTPYMEHTHI,
obopynoBaHue.

O¢dPexTUBHOCTh peanu3aluy MporpaMMbl 3aBUCUT OT MHOTHUX (PAKTOpPOB: BO3PACTHOIO
cocTaBa TIpYIIbl, HA4YaJbHOIO YypPOBHS IOATOTOBKHM, 3aWHTEPECOBAHHOCTU  YYaCTHHUKOB
00pa30BaTeIbHOrO MPOLIEcca, HATMYUS Y 00YJaroIIMUXCsl TAKMX Ka4eCTB KaK TEPIeHUE, YCUAUYNBOCTD,
aKKypaTHOCTb, CTpEMJIEHHE K JOCTHIKEHHUIO JYYIIMX Pe3yJbTaTOB JAEATeNbHOCTH. BakHeHmm
YCIOBUEM YCHEIIHOM pealu3aluy MporpamMmbl SIBISETCS JUYHOCTh I€arora, €ro npakTHYEeCKUM

OTIBIT, yMEHHE YBJICUb PEOAT.
®OPMBbI 1 METOJIbI OPTAHU3AIIMY YUEBHBIX 3AHATHN

Jlnst ycrneurHoi peanu3aldi MporpaMMbl MEIaroroM HCHOIb3YIOTCS Ccleayromue (opMbl

paboThl: PpOHTANBHBIE, TPYIIOBBIE U UHAWBUIYaJIbHBIE.



®ponTanbHas ¢GopMa HCIOAb3YeTCs IS HM3YYeHHs HOBOTO Marepuaya, HHPOpMAIus
M0JIa€TCsI BCE TPYIIIIE.

WNuauBuayanbHas Gopma HCIIOIB3YEeTCs IPU CAMOCTOSATEIBHOM paboTe yJanuxcs, BO Bpemst
KOTOPOI TeJJaror HaIpaBiIsieT MPOLECC B HY)KHYIO CTOPOHY.

I'pynmoBast ¢popMa MOMOTaeT IMeAarory CIJIOTHTh IPYIIY, 3aHSITh PeOAT OOIIUM JIEJIOM,
CIOCOOCTBYET KAa4eCTBCHHOMY BBINOJHCHUIO 3a/IaHKsl, AKTHBHO HCIIOJNB3YETCSI B IMPOCKTHOM
ACATCIIBHOCTH.

OOyueHue IPOBOJUTCS C MCIIOJIb30BAHUE PA3IMUHBIX (JOPM OpraHU3aIUH 3aHATHIA: JICKIIUS,
JMCKYCCHSI, KpPYIJIbI CTOJ, MO3roBoi mTypM, DataScouting, memoHCTpaiusi, KOHCYJIbTAIWs,
COPEBHOBaHKE, IKCIIEPUMEHT, POJICBBIC, JEIO0BbIe, KOMaHI000pa3yIoIIue Urpbl, MPaKTHUYECKas W
camocTosITelIbHas paboTa.

[ToMrMO OCHOBHBIX 3aHATHH, MpOrpaMMa BKJIIOYAET B ce0sl M KYJIbTYpHO-MAacCOBBIC

MCPOIIPUATHS, TAKHUEC KAK: KOHKYPCbI, BEICTABKH, COPECBHOBAHUS, SKCKYPCHUHU U T.A.

OKUNIJAEMBIE PE3YJIBTATBHI U CIIOCOBBI UX ITPOBEPKH

B pesynbrare ocBoeHUs MporpamMmbl 00Y4arOIIUNACS JOJIKEH MPUOOPECTH CIEAYIOLUE
KOMIIETEHIINH:
3HAMDb!
- ocHoBsl TPU3 n unxenepuu;
- NPUHLIUI paboThI C HIEKTPOHHBIMH KOMIIOHEHTAMU;
- OCHOBHBIE€ METOJIMKU IPEANPOEKTHBIX UCCIIEJOBAHUM;
- METOJbI BU3yaJM3aliH UICH;
- aKTyaJibHBbIC HalpaBJICHHUS HAYYHBIX MCCIIEIOBAaHUN B OOIIEMHUPOBOI MTPAKTUKE;
- mpaBuiia 6e30macHoi paboTHl;
ymembn:
- npoektupoBatb B CAIIP u co3nanuto 2D u 3D monenei;
- CaMOCTOSITENTLHO paboTaTh ¢ 3D-puHTEpOM;
- paboTaTh Ha Ja3epHOM U aZTATUBHOM 000OpPYIOBaHUM, CTAHKAX C YHCIOBBIM
nporpaMMHbIM yrpasienueM (UI1Y) dpesepHbie cTaHKH, a TaK)Ke pPyYHBIM HHCTPYMEHTOM;
- (opmymupoBaTh 3aa9y Ha MPOSKTUPOBAHUE UCXOIS U3 BBISIBJICHHOM MTPOOIIEMBI;
- BBISIBJIATE U (DPUKCUPOBATh MPOOIEMHBIE CTOPOHBI CYIIECTBOBAaHMS YeJIOBEKa B
MPEIMETHOU CpeJie;
- IUTAHUPOBATH CO3/IaHKE MPOIYKTA OT CTaIUHU UACH JI0 ICHCTBYIOLIETO MPOTOTHIIA UITH
MakKeTa;
- nepepadaTbiBaTh IOJIYYEHHYIO HH(POPMALMIO: JleaTh BBIBOJBl B pE3yJbTaTe

COBMECTHOI paboThl IPYIIIbl, CPABHUBATH U TPYNIHPOBATH MPEAMETHI U UX 00pas3bl.



- paboTaTh Mo NpeAIoKEHHBIM HHCTPYKLUSAM U CAMOCTOSITENIBHO;
- YMETb PacCKa3bIBaTh O IIPOEKTE;

- paboTaTp HaJl MPOEKTOM B KOMaH/Ie, 3PPEKTHBHO paclperensaTh 00sS3aHHOCTH.

- MPOEKTUPOBATH CO37]aBaTh COOCTBEHHBIX MPOECKTOB CTAHAAPTHBIX U
HECTAHJIApPTHHIX 3ajad.

0C60UNb HABBLIKU.

HCCIIEI0BATEIbCKOM, MPOSKTHON U COIIMATBHON 1S TEIBHOCTH;

- JIOTHYECKOTO MBILICHHUS;

- MepPHUOANYECKOHN OLEHKH PE3yIbTaTOB COOCTBEHHOH paboThI;

- TPOEKTHUPOBAaHUA, Pa3pabOTKH, TOKYMEHTHPOBAHUS M TPEICTABICHUS COOCTBEHHBIX

IIPOEKTOB B COCTaBe KOMaHIbI;

- NPUHATHAS WHXCHEPHBIX PEIICHWH, MOWCKa HEoO0X0oAWMoW WH(GOpMAIMH B Pa3IMYHBIX
HCTOYHHKAX.

OCHOBHBIM KPHTEPUEM OCBOCHUS TMPOTPAMMBI SIBJISIETCSI aKTUBHOE YYacTHE B MPOEKTHOU M
UCCIIEI0BATENIbCKON esTenbHOCTU. [IporpaMMa cuMTaeTcs YCHEIIHO OCBOCHHOW ITOCJE 3aIUThI

UTOTOBBIX MPOEKTOB KaXIbIM 00y4aromuMcs JU00 IPyIoil BOCIUTaHHUKOB.
BUJIbI OLIEHKH PE3YJIbTATUBHOCTH YUYEBHBIX 3AHATHI

JInarsocTrka IpOrHO3UPYEMOI0 pe3ysbpTaTa IPOBOJUTCSA €KErOJHO B TPH dTalla: BBOJHAS,
IIPOMEKYTOUHAsE U UTOTOBask aTTECTALMA C IMTOMOILBIO OLIEHKU KOHTPOJIBHBIX 3aJaHUM, IPOBEACHUS
YCTHBIX OINPOCOB, a TAK)K€ 3alUTHl 00pa30BaTeNIbHBIX MPOoeKTOB. Kpome Toro, aHanu3upyoorcs u
00001Ia0TCS  pe3yNbTaThl MPOBOJUMBIX BBICTABOK M COPEBHOBAHUN, B KOTOPBIX Y4aCTBOBAIH
BocnUTaHHUKU. COPEBHOBAHUS U BBICTaBKHU MPOBOJATCS HA YPOBHE OpraHu3anuu, kpas u Poccuu. B

KpacBbIX M HAIIMOHAJIBHBIX COPCBHOBAHHUAX IMPUHHUMANOT Y4aCTUC pe6${Ta, JOCTUI'TIHUE BBICOKHX

pE3yNbTaTOB.
l'on Harpyska Koin-Bo Bo3spact Bcero N3 Hux
oOyueHus (dac. B oOyJaromuxcs oOy4aromu 4acoB

HEJIEITIO0) xcs
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YYEBHO-TEMATUYECKHH IUIAH

KoaunuyecTBO 4acoB

Ne Paznen Bcero
T P
BBoaubIit MOYJIb
1. BBoanoe zansarue 2 - 2
2. | BBegenne B BLICOKHE TEXHOJIOTHH. 3aIHTA 4 4 8
NMPOEKTA
2.1. |OcHOBBI U300peTaTEeNHCTBA U UHKEHEPUU 1 1 2
2.2. |M300perarenbCcKoe U HHKEHEPHOE MBIIIICHHUE 1 1 2
2.3. |OCHOBBI ITPOCKTHOM JESITEILHOCTH 1 1 2
2.4. |OcHossl TPU3 1 1 2
3. AJIMTUBHBbIE TEXHOJOTHH. 3aIUTA NMPOEKTA 8 13 22
3.1. |CAIIP. [IsyxmepHoe yepueHue 1 1 2
3.2. |Iloctpoenue 3D-monenu 1 1 2
3.3. |IIpumeHeHue aaIMTUBHBIX TEXHOJIOTHI 1 1 2
3.4. |IIporpammHuoe obecrieuenue it 3D-puHTEPOB 1 1 2
3.5. |Ilewars 3D-monenu 1 1 2
3.6. |erans. Onepaiusi BbIIaBIMBaHUE 1 1 2
3.7. |Coopka. Onepanust BpaieHue 1 1 2
3.8. | derans. Bripesanue 1 1 2
4. |lIpakTHYeckoe 3aHATHE KABTOMATHYECKHE 1 2 3
JKAJTI03W». 3alIUTA IPOEKTa

4.1. |O6cyxnenue 3amadn 1 - 1
4.2. |T'eneparus unei - 1 1
4.3. |IlIpesenTarus uuen - 1 1
5. |J/lazepHble TEXHOJOrMHU. 3aLUTA IPOEKTA 5 9 14
5.1. |TexHuka 6€30MaCHOCTH MpHU paboOTe C J1a3epoM 1 1 2
5.2. |BektopHas rpaduka 1 1 2
5.3. |2D-mopenupoBanue 1 1 2
5.4. |BBenenue B MaTepuaiOBEeICHUE 1 1 2




5.5. |Jlazep mpotuB maTepuana 1 1 2
6. |IIpaKkTHYecKoe 3aHATHE KABTOMATHYECKHI 1 2 3
CBEeTHJIbHHK». 3alIMTa MPOEKTAa
6.1. |OGcyxneHue 3agaun 1 - 1
6.1. |Tenepauus unei - 1 1
6.2. |JlopaboTka u npe3eHTaus HaeH - 1 1
7. | IIpakTuyeckoe 3ansitue «Ilimara u kopmyc st 1 2 3
IUIAThI».3alUTA MPOEKTA
7.1. |O6cyxaeHue 3agaun 1 - 1
7.2. |I'enepamus unei - 1 1
7.3. |llpe3enTanus uaei - 1 1
8. |IasabHoe o0opyaoBaHue. 3a1UTA MPOEKTA 6 2 8
8 1. | Texnuka 6e30macHOCTH pH PabOTE C MASITBHBIM 2 - 2
o0opynoBaHrEM
8.2. | OcHOBHI TaliKN 1 1 2
8.3. |Ilaiika anmekTpoHHOM cOOpKH 1 1 2
8.4. |Pacnaiika 3J€KTpOHHOM COOPKHU 2 - 2
9. |3akawunTenbHbIii 0,10k MOaYJIs. 3a1IUTA - 4 4
NMpoeKTa
9.1. |KoHTposibpHOE 3aHsATHE - 2 2
9.2. |IlomBeneHue UTOTOB MOTYIIs - 2 2
HToro 3a BBOAHBIIN MOIYJIb: 25 38 67
Yray0JeHHblii MOAYIb
10. |Mexanuka. 3amma npoekTa 2 6 8
10.1. |M3yueHue MOHATUS MEXaHUKU 1 1 2
10.2. |[IpuMeHeHne MEXaHUKH B TOBCETHEBHON KU3HU 1 1 2
10.3. |Co3nganue MO/IeTH MIECTEPHU - 2 2




10.4. | Co3gaHnne MEXaHUUYECKOr0 YCTPOMUCTBA - 2 2
11. |MexkBaHTYMHBIH Keiic «/lom Oyaymiero». - 36 36
3ammTa npoexkra
11.1. |Yro takoe mom Oymymero? Kakum Oyner nom - 2 2
Oynyuiero?
1.2 [TpoGnemaruzanusi. ) 2 2
11.3. | DopmupoBaHre KOMaH/IbI. - 2 2
11.4 |Tlouck ontumanibHOTO penieHus. [lonck aHamoros. - 4 4
11.5 |IlnanupoBanue pabOTHI. - 2 2
11.6. | Pa3pabotka T3 oObekTa. - 2 2
11.7 |Pacnpenenenue pojiei u 3a1ad. - 2 2
11.8. | PaboTa Hax peanu3anuei keica. - 12 12
11.9. | TectupoBanue 0ObEKTA. - 2 2
11.10 | Pednexcus u nopabotka o0beKTa - 3 3
11.11 |TIpe3enTanus - 1 1
12. |IlonBeaeHHe UTOTOB Kypca. - - 2
Hroro 3a yriy0/eHHbI MOAYJIb: 2 42 46
Hroro: 27 80 107

COJEPKAHUE ITPOI'PAMMBI




Tema 1. BBoaHoe 3aHsATHE

Bcezo uacos — 2, uz nux: meopemuueckux — 2, npakmuueckux — 0.

Kparkoe conep:xanue

Llenn u 3amauu oOyueHMs, O3HAKOMJIEHHE C IUIAHOM palOoThl HA IOIYrojaue, paclucaHue
3aHATHUH, paBuiia NOBeJEHU Ha 3aHATHAX B Hi-tech nexe. Pemenne opraHn3aimoHHBIX BOIIPOCOB.

[IpaBuiia 6e3omacHocTu Tpyaa

Tema 2. BBeeHne B BbICOKHE TEXHOJIOTHH
Bcezo uacos — 8, uz nux: meopemuueckux — 4, npakmuueckux — 4.
Kparkoe cogepxanue

[Tonstne 00 M300peTeHMH, WHXKEHEPHOE AEJIO0 M €ro 3HAYeHHe JUIsl YIy4IIEeHUS >KU3HHU,
nepcrneKkTuBel HUHXkeHepun OOCyKIeHHE CcaMblX M3BECTHBIX HW300pETEHMI, ONIpe/esieHne
OCHOBHBIX NPOOJEM COBPEMEHHOH »U3HU, KOTOPHIE MOYKHO PELINTh C IOMOIIbI HMHKEHEPHBIX
M300peTeHUH.

[Icuxonorusi TEXHUYECKOTO TBOPYECTBA, METOJbl pEIHIEHHUs] H300peTaTesbCKUX 3ajad,
JITOPUTM pEILICHUS U300peTaTeIbCKUX 3a1a4 VYiopakHeHusT Ha IPUMEHEHUE «MO3TOBOTO
HITYypMay» U MeToJa (poKaibHbIX 00BEKTOB.

[Tonsitus «mpoekt» u «kericy. Texnonoruss EQUSCRUM kak oauH U3 METOA0B pabOTHI HaJl
npoektoM Pemenne keiica «lloactaBka amsd MapKepoB» € HCIOJNb30BAaHUEM TEXHOJIOTMH
EduSCRUM.

OO01iee NOHATHE O TEOPUU pELIEHUS H300pEeTaTEeNbCKUX 3a4ay (TOHATUS «TBOPYECKOE
MBIIIJIEHUE), «KPEATUBHOCTbY, «MHHOBALIUMNY, «UCAIbHBIN KOHEUHBIH pe3yabTaTy», «TE€XHUYECKOE
potuBopeuney). Pemenue 3anau ¢ ucnonb3zoBanuem TPU3.

Tema 3. A1AMTUBHBIE TEXHOJOTUH

Bceeo uacos — 22, uz nux: meopemuuecxkux — 9, npakmuyeckux — 13.

Kparkoe conepxanue

CucreMbl aBTOMaTU3UPOBAHHOTO MTPOEKTUPOBAHMS M UX Ha3HaueHue. [oHsaTus «ueprex» u
«MIPOMBIIIJIEHHOE KOHCTPYUpPOBaHHE». YTpaKHEHHE Ha CO3JaHHe JBYXMEPHBIX uepTexeil.
OcHOBBI CcO37aHMsI TPEXMEPHBIX Mozenel. OCHOBHBIE OTJIMYMS TPEXMEPHBIX MOJENIEH OT
nByxMmepHbIX. Mcnonb3oBanue 3D-moneneit B coBpeMeHHO KU3HU Co3nanune  3D-monenu
kapanjama B nporpamme SketchUp. Tlonsite 00 agiUTUBHBIX TEXHOJOTHSIX, BUIBI aJJIUTUBHBIX
TEXHOJOIMM, MX NPHUMEHEHUE Ha COBPEMEHHOM JTal€ pa3BUTHS MPOMBIIUIEHHOCTH, TEXHHMKA
6e3onacHocTH TipHu padote ¢ 3D-npunTepom. [IpobHas nedars Ha 3D-TIpUHTEpPE C UCTIOJIB30BAHUEM
MOATOTOBJIEHHBIX 1M1a0JI0HOB. OCHOBHBIE BHJIbI KOMIBIOTEPHBIX MPOTPAMM, HCIOJb3YEMBbIE IS
pabotel Ha 3D-npuHTEpaXx, pa3nuuus MEXIy HUMH, OCOOCHHOCTH paboTHI, (hOpMaThI AJII CO3TaHUS
3D-mozeneit CpaBHUTEIBHBIN aHAIN3 CYIIECTBYIOIIUX MporpamMM sl paboTel Ha 3D-mpuHTEpax
(cocraBnenue cpaBHUTENBbHOW Tabmuibl). Cozmanue 3D-Monenu ¢ MCHOJIB30BAHUEM HPOTPAMMBI
SketchUp, uHCcTpymMeHTapuii, MpUMEHEHHE CTaHAAPTHBIX IIA0JOHOB M TEOMETPUYECKUX (Uryp.
Co3nanue 3D-mozenu moacTaBky 1Mo coToBbIi Tenedon B mporpamme SketchUp u ee neyarts Ha 3D-
npuntepe. Exununsl m3mepenus. MaccuBbl. OcHOBHble KOMaHzbl. CTaHAapTHbIE HPUMHUTHBBI.
BeinaBiauBanue, Gpacku, 1o¢pTrHr. OTpadoTKa NPOIEMOHCTPUPOBAHHBIX KOMAH/ - CO3/laHUE IPOCTHIX
00BEKTOB, IPUBSI3KA K CETKe, padoTa cO CTaHJAPTHBIMU NMPUMUTHBaMU. KOHCTPYKIIUH, pEHAECPHHT.
Mopaudukaropel. CrutaiiHbl, Tena BpamieHus. OTpaOoTka TPOAEMOHCTPUPOBAHHBIX KOMAaHI -



CO3/IaHHe KOHCTPYKIIMH U3 MPUMHUTHBOB. byneBa omeparust Beruntanus. Co3gaHue CUCTEMBI CTCH.
Cnaticunar. OTtpaboTka TpPOAEMOHCTPUPOBAHHBIX KOMaHA - co3aanue 3D momenu mecTepeHkw.
Anroput™m pabotsl Han keiicom. Ilenenonaranue. [Ipeacrapnenre mpoOIEMHON CUTyallMu B BUJE
(U3HKO-WHKCHEPHOTO OTpaHWYCHHUs (OTKIMK HA CYMECTBYIOIIYIO TOTPEOHOCTh). AHAIu3
MpPOOJIEMHON CUTyalluu, TeHepalus U OOCYKIEHHUE METOJOB €€ PEeIIEHUS W BO3MOXXHOCTH
JOCTHXKEHHS UACATbHOTO KOHEYHOTO pe3ynbraTta. Paspaborka u co3manue 3D moxenu. BreisiBienue
TEXHOJOTHYECKUX OTPaHUYCHUN OOOpYyMOBaHUS IS IMONy4YeHHE Oosiee pe3yIbTaTHBHOIO HUTOTra,
Mpe3eHTalMsl pe3ysibTaTa
Tema 4. IlpakTHyeckoe 3aHsATHE KABTOMATHYECKHUE JKATIO3H».

Bcezo uacos — 3, us nux: meopemuuecxkux — 1, npakmuueckux — 2.

Kpartkoe cogep:xanue.

B xone BBINIOJIHEHWS JAHHOTO Kelca, oOydaromuecs MO3HAKOMATCS C OCHOBamMHu 3D-
MO/JICJIMPOBAHUs, HAy4aTcs MOJIb30BaThCSI HEOOXOAUMBIM 000PYJOBaHUEM, a TaKXke co3aaBaTh 3D-

MOJEIH.

Tema 5. JlazepHble TEXHOJIOTHHI
Bcezo wacos — 14, uz nux: meopemuueckux — 5, npakmuueckux — 9.

KpaTKOC CoACpKaAHUEC

OsnakomiieHne ¢ obopymoBaHueM. TexHHKa 0e30MacHOCTH MpH padoTe C Ja3epHBIM
rpaBepoM. [loHsATHE a3epHBIX TEXHOJIOTMM U UX IPUMEHEHNE. [[ByXMepHOe MOAEINPOBAHNUE.
BekropHas u pactpoBas rpaduka — pa3indus Mexxay HuMH. I'paguueckue perakTopsl 171 paboThl ¢
BEKTOpHOH Tpadukoi. Hcmonp3oBaHMe BEKTOPHOW TpauKM B Pa3IMYHBIX  OTpACIAX
Hacrtpoiika pabGouero crona B mporpamme «Aptonazepy». IlocTpoeHne mnpocTemmx
AJIEMEHTOB: OTPE3KOB, OKPYXHOCTEH, Iyr M OJIUIMICOB. BekTopHbIl rpaduyeckuil pegakTop
«ABtonazep». OCHOBHbIE BO3MOXHOCTH Mporpammbl. MHCTpyMeHThl mnpeoOpa3oBaHus U
nepemMenieHus: 00bEKTOB OtpaboTka KOMaHJ U3 MaHeau WHCTpyMEeHTOB «lIpeoOpazoBanue» u
«IIepememienne». Bunipl maTepuaioB. Merasuisl, CIuIaBbl M X CBOMCTBA. [loimMepHbIEe MaTepHalIbl.
HpeBecHble Matepuansl. Komnosunmonusie Mmarepuaibl. Hanomarepuansl. OcodeHHOCTH 00paboTKH
pa3NUYHBIX BHUJOB MaTEepHAJIOB NPH TOMOIIM Ja3epaBripe3aHue 3aroTOBIEHHBIX IIAOJIOHOB M3
BOCKa, JepeBa, IulacTuka. IlpeacraBienue npoOieMHONW CHUTyallMd B BHUJE (U3UKO-WHKEHEPHOTO
OrpaHUYEHUs. AHAIN3 MPOOJIEMHON CUTYalluu, FeHepalus U 00CYKIeHHE METO/I0B €€ PELIeHUs U
BO3MOKHOCTH JIOCTIHDKCHHSI HJI€aTbHOTO KOHEYHOTO pe3ynbTata. Pa3paborka u cosmanue 2]]
Mozenu. [Ipeacrasnenne pa3paboTaHHBIX MOJCIICH.

Tema 6. IlpakTHYeCcKOe 3aHATHE KABTOMATHYECKHI CBETHILHUK.

Bceeo uacos — 3, uz nux: meopemuueckux — 1, npaxmuueckux — 2.

Kparkoe conepxanue.

B xozne BeITIOJIHEHHsI JTaHHOTO Kelica, 00yJaromuecs MO3HAKOMATCS C METOJaMH JTa3epHOU
pe3KHu U J1a3epHoii TpaBupoBkH. HayuaTcs 06bequusaTh 2D MoaenupoBaHue 1 Jia3epHble TEXHOJIOTHH.

VYBUAAT Kak jazep Ben&T cedst ¢ pasHbIMU MaTepHaiaMu (MATKHE METAJUIbI U JEPEBO)



Kparkoe cogepxxanue.

Texnuka Oe3omacHOCTH Tpu paboTe Ha (pe3epHBIX CTaHKax. [IpoTuBOMOKapHBIE
meponpustus. [IpaBuna moxxkapHoil U 371eKTpoOe30MacHOCTU MpU paboTe Ha (Ppe3epHBbIX CTaHKaxX

Urpa «Oxkazanue qoBpaueOHOM MOMOIIM MPH pa3inyHbIX TpaBMax». CylHOCTh 00paboTKu
pe3anueM. [loBepxHocTu 00pabotku. dpesepHas 00padboTka MaTepuaIoB, Gpe3bl U UX HA3HAUCHHUS.
YCTpoicTBO (Dpe3bl: YIIIbI 3aTOYKU M OJIEMEHTBI.  YTNPAXHCHHWST HAa YCTAaHOBKY JeTalled B
CHEIUANIBHBIX MPUCTIOCcOONeHusIX. PaboTa B BEKTOPHOM TpaduyecKOM penakTope «ABToJIa3ep.
Coznanue 2D moneneil kopmyca sl HACTEHHBIX yacoB. [loHsATHE «rpaBUpoBKa». Ope3epHas
00paboTKa METOOM I'PaBUPOBKU. Pe:XUMBI TpaBUPOBKU Pa3IMUHBIX MaTepUaIOB. Y CTaHOBKA
JeTaJIe! 17151 TPAaBUPOBKH, 3aJJaHUE TapAMETPOB IPABUPOBKU B IPOrpaMme «ABTOIAa3€p», FPaBUPOBKA
neyatHod Tuiatel. [IpeacraBneHue mnpPoOOJEMHOW CHUTyallii B BUAC (PU3UKO-HHKEHEPHOTO
orpaHuyeHusl. AHaNU3 NMPoOIeMHON cuTyarnuu. ['eHepamnust U 00CyKJICHUE METO/IOB €€ PEIICHUS U
BO3MO>KHOCTH JOCTHKEHHUS UJI€aTbHOTO KOHEYHOTO pe3ysbTata.  Pa3paboTka cBoel KOHIICTIIMH
nucka kosieca. Co3gaHue IpoTOTUIIA U ITPOBEpKaA runoTe3bl. [Ipe3enTanus pezynprara.

Tema?. llpaktudeckoe 3ansaTue «Iliara u kopnyc s mJIaTbh»

Bcezo uacos — 3, uz nux: meopemuueckux — 1, npakmuueckux — 2

B xo0/1€ BBITIOTHEHNUS TAHHOTO Kelica, 00yJaroImuecs MO3HaAKOMATCS ¢ METo/IaMH (hpEe3epOBKH,
Bugamu (pes. Hayuarcs oovenunsats 3D Monenuposanue u ¢ppesepHsie TexHoaoruu. [loimyt, kak

(dpesa paboTaeT ¢ pa3HbBIMU MaTepHaaMH (MATKHE METANIbI U JICPEBO)

Tema 8. TlasiibHOE 000pPy10BaHHE

Bcezco uacos — 8, U3 HUxX. meopemudecKux — 6, npakmu4yecKux — 2.

KpaTKOC coacpkaHue.

[TastmeHOE 00OpyIOBaHUE, MTpaBUiIa 0€30MACHOCTH NP paboTe ¢ MAILHUKOM, 0€30MaCHOCTh
TpyZa Ipu maike. MaTepuaibl MU HWHCTPYMEHTBI, HCIIOIb3YEMBIE NIPU NAHKe, pydHas Maika,
MOArOTOBKA JeTael M ux cmaiika IIpakthueckas orpaboTka mpolecca MOATOTOBKH JeTalleH,
naiika npoBoJIoB. PaznuuHble BUIBI NMAaeK 3JIEKTPOHHBIX COOPOK (KOHCTPYKLIMOHHAs Maiika, maiika
BOJTHOM TPHUIIOS U T.J1.). TEXHOJIOTHYECKHE OCOOCHHOCTH AKX TIEYaTHBIX I1J1aT, MPOMBIBKA. MOHTaX
9JIEMEHTOB TEYaTHOW IUIAThl (PE3UCTOp, KOHAEHCATOp, TPa3HUCTOP, CBETOJHOIbI, MUKPOCXEMBI,
NepeMbIYKH), 00pe3Ka BBIBOJIOB, Maiika, MPOMBIBKA IUIaThl. TepMUH «pacnaiika». Mcnonb3oBaHue
pacraiiku pu paboTe ¢ AIEKTPOOOOPYA0BAHUEM.

Tema 9. 3akTI0YUTETbHBIH OJ0K MOTYJIsI
Bcezo uacos — 4, uz nux: meopemuuecxkux —0, npaxmuueckux — 4.

Kpartkoe copep:xkanue.

HO)IFOTOBKa HUTOTOBBIX pa60T " IPOCKTOB, UX NIPE3CHTALNA U 3allInTa.
Pednexcus. O6cyxaenre morydeHHbIX 3HAHUN U YMEHUN

Tema 10. Mexauuka

Bcezo uacos — 8, U3 HUxX. meopemudeckKkux — 2, npakmu4yecKux — 6.

Kparkoe conepxanue.



.HeKI_[I/IH O MCXAaHHKCE, 06 OCHOBHBIX IIOHATHAX, HGOGXOZ[I/IMLIX JUIA eé HNCITIOJIb30BAHMS. .HGKI_[I/ISI
0 MEXaHUKe, O NMPUMEHEHUE B IOBCEIHEBHOW KW3HU. MopenupoBaHue mectepHu. Co3naHue

yCTpOMCTBa U3 3X IIECTEPHEH.

Tema 11. Me:KKBaHTYMHBII Keiic «Y MHBIH 10M»

Bcezo uacos — 36, uz nux: meopemuueckux — 0, npakmuueckux — 36.

Kpartkoe conep:xkanue.

Uro takoe ymubIid goM? Kakum Oynet qom Oynymiero? IIpob6nemaruzarnus. @opmupoBaHue
koMauzbl. [Touck ontumansHoro pemenus. [louck ananoros. [InanupoBanue pabotel. Papaborka

T3 oOnbekra. Pacnpenenenue ponedt w 3amad. Pabora Han peanmsanuei keiica. TectupoBanwme

oOwekTa. Peduiekcus u nopabotka oowekra. [Ipe3eHranus.

Tema 12. TlonBeaenne NTOroB Kypca

KpaTKOC coacpkaHue.

Peq}HCKCI/IH Kypca. OI_IGHKa PE3YIBbTATUBHOCTU U YCIICIIIHOCTU 06yqa101uﬂxc>1. HCpCHeKTI/IBH

MOCJIeIYIOIEro 00y4YeHus 10 JaHHOMY HarpaBiieHuto. [Ipeanonaraembie BBIXOIHBIE KOMIIETEHITUH.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMbI

Jlazepubie TexHooruu ( bazoBblii KOMILIEKT)

1. JlazepHsrii rpaBep yueOHsbii Trotec, Speedy-100 C60

2. IIK ¢ MOHHTOPOM K JTa3KPHOMY I'paBepy

3. UBIT APC Back-UPS ES 700VA BE700G-RS

AJTUTUBHBbIE TEXHOJIOIUH (0a30BBIH KOMILJIEKT)

4. 3D-npuntep yuebusiii da Vinci 1.0 AiOc ¢ 1omonHATeIbHBIM HA0OPOM PACXOAHOIO MaTepraa
5. T1O s ucronp30Ba”ue CO CTAHKOM

6. Jlep>xatens TpeThs pyka c aymoi x2.5, LED nmoxacBerka Jlyna mns maiiku 2,5x d=110 mm, 7,5x
d=34 mMm, 10x d=34, ¢ noxcBeTKOI

7. JJmuHHOTYOIBI-KYCAaYKU MTOTYKPYTIIbie 125MM

8. Emxocth nns tpasienus miat ET20, EMkocTs nns tpaBienus miat (Komruiekr)

9. UnnykumonHas nasuibHas cuctema [lasmpHas crannus uaaykunonHas A-BF 203H

10. KneeBoii mucTosneT ¢ HAOOPOM CTEPIKHEH

11. JIaGopaTopHBIif ICTOYHHUK MUTaHUs Tporpamupyemslii 1 kan,no 30 B, 1o 5 A

12. Ucrounuku nutanust APS-7303L

13. MynsTuMeTp Myastumerp Fluke 106

14. MMasutbHas cranius i Toueuroi ceapku SUNKKO 709a 1.9kw Toueunas masibHas CTaHIIAS
®Dpe3epHbIe TEXHOJIOTUH

15. ®dpesepubiii cranok ¢ UITY yueOHbIii ¢ npuHamiexuoctsamu, Roland MDX-40A

16. TIK ¢ MmoruTOpOM 17151 (PPE3EPHOTO CTAHKA

17. UBIT APC Back-UPS ES 700VA BE700G-RS

18. dpeiizep yueonsiit Roland monoFab SRM-20 1 ¢peiizep Ha 2-X y4EHHKOB

KoMmnblorepnoe odopyoBanne

19. TIK ¢ MmoHMTOpOM

20. UBIT APC Back-UPS ES 700VA BE700G-RS

21. MOV A4 u\6 M®VY Epson WorkForce Pro WF-M5690DWF ¢ moBBIIIEHHBIM PECYPCOM TTeYaTh
22. Y nmnauTens 3M 6 po3etok 15A ¢ aBromMarom 3amuThl oT neperpysku Pilot ZIS 039

23. OducHoe nporpammHoe obecrieueHne (00pa3oBaTenbHas JIUIIECH3NS)

24. T10 3]1 MoieTupoBaHUIO

Mebeab 1 ocHalleHHe oOMeleHUus (0a30BbIii KOMILIEKT)
25. Ouk¥ 3alUTHBIC

26. Anreuka

27. 3amuTHas oaekaa (XajaT) aHTUCTAaTHISCKUAN

28. Habop nepuarok x/6 ¢ [IBX, 6 map B yrnakoBke

29. 3amuTHas ojexaa (Xanar)

30. Konteitnep mis mycopa 120 nutpoB

Pacxoaublie MaTepuaJibl

IIpe3enTanuoHHOE 00OPYI0BaHHE

33. HTepakTuBHAs JOCKa

34. IIpoexTop

35. ®numyapT MarHUTHO-MapKEPHBIN Ha TPEHOTe
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6. Bsemenune B ma3epHble TexHonorumu:  https://ru.coursera.org/learn/vveedenie-v-lasernie-

tehnologii/lecture/CDO8P/vviedieniie-v-laziernyie-tiekhnologhii

1. JIA3CPHBIC TCXHOJIOTUH B IIPOMBIIIJICHHOCTH !

https://www.youtube.com/watch?v=ulKrig-Eds8

8. ammutuBHEIE TexHONMOTMA: https://www.youtube.com/watch?v=jTd3JGenCco

9. Ilpomprnennsie 3D-nipunTEepbI. JIa3epsl B alTATUBHBIX TEXHOIOTHSIX.

https://www.youtube.com/watch?v=vAH Dhv3I170
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