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|. ITosicHUTEJIBbHASA 3AIUCKA

Kypc «TexHonoruu COBPEMEHHOTO MPOU3BOJCTBA» SIBIAETCS YaCThIO
o0pa30oBaTeIbLHON MPOTrpaMMBbl JJISI WHKEHEPHBIX KIIACCOB. DJIEMEHTHI OO0yUCHHUS
MIPOU3BOICTBEHHBIM TEXHOJIOTHUSM, WHKCHEPHOMY TU3aiHYy, KOHCTPYUPOBAHHUIO U
POrPaMMHUPOBAHUIO, TMPOTOTUIIUPOBAHUIO, YIPABICHUIO XU3HEHHBIM IUKIOM
U3JIeTUsl BBOJSATCS C TOCTETICHHBIM YCIOKHEHUEM COJICPKAHUS.

[Iporpamma Kkypca oTpaxkaeT crnocoObl (HOpMUPOBaHUS YHUBEPCAIbHBIX
y4eOHBbIX  JIEWCTBHMM, COCTaBISIOMIMX OCHOBY Uil  Npo(decCHOHAIBLHOTO
CaMOOTIPEICIICHNSI, CaMOPAa3BUTHUS W HEMPEPBHIBHOTO 00pa3oBaHMsI, BBHIPAOOTKH
KOMMYHUKATHBHBIX KadeCTB, IIEIOCTHOCTH OOIICKYJIBTYPHOTO, JUYHOCTHOTO H
MO3HABATEJILHOTO Pa3BUTHS YUAIIUXCS.

CopepkaHue Kypca TO3BOJISIET YACJIUTh BHUMAaHUE WHAUBUAYaTbHBIM
WHTEepecaMm o0ydaromerocsi, copMUpOBaTh HABBIKM BBIMIOJHEHUS W O(QopMIIeHUS
MPAKTUIECKUX U UCCIICIOBATEIBCKUX PabOT.

HoBuzHa yyeOHOro Kypca 3aKiro4aeTcsl B U3BMEHEHHUH MOIX0/1a K COJIEPKAHUIO
U MeToJiaM 00yueHus1 ydanmxcs. B kypce 3anoxeHsl pa3iuyHbie GopMbl paboTHI,
HaIlpaBJICHHBIC HA JOTIOJHEHWE W yriayOJeHWEe IIKOJBHBIX 3HAHWHA, C OMOpOH Ha
MPAKTUIECKYIO JEATEeIbHOCTh, C YYeTOM MNpOGOPUCHTAIMA B BBIOPAHHOM
npodeccun.

[Ipu peanuzanmm coaepkaHus y9eOHOTO Kypca MCHOIB3YeTCs 000pyI0BaHNe
7a00paTOPHOTO KOMILIEKCAa HWH)KCHEPHOTO Kiacca, 4TO B 3HAYMTEILHONH Mepe
noBhITIaeT 3(PGEKTUBHOCTh CAMOCTOSITEILHON padOThl 00YYaIOIIMXCS B IIpoIIecce
y4e0HO-MCCIIeI0BATEIBCKON ACSTEIHHOCTH.

JlaHHBI KypC BaXK€H Ui IPEIBApPUTEIBbHOW OpPHEHTALMM IIKOJBHUKOB B
obnmactu  wH(MOpPMAIMOHHBIX  TexHojorui. [IporpamMmma  mpemycmaTpuBacT
BBITIOJTHCHHUE YICHUKAMH Psi/ia MPAKTHIECKUX pabOT, TOMOTAIONTUX OCBOUTH OCHOBBI
aBTOMATUKA M aBTOMATHYECKOro ympanieHus. Kypc Tak xe JaeT BO3MOXKHOCTh
U3YYUTh OCHOBBI TOCTPOCHHUSI ABTOHOMHBIX YCTPOWCTB, VIpPABJICHHUS U
nporpamMmmupoBaHust crankamu ¢ YUIIY. Yyammecss BOCIPUHUMAIOT TEXHUUYECKHE
JTUCITUTIIMHBI KaK MPUKIATHBIC, Ha MPAKTHKE CTAHOBUTCS BO3MOXKHO TPHUMEHSTH
TEOpETUYECKHE 3HaHUS M0 MareMmaruke, ¢usznke, HHPOpMATUKE s OoJee
r71yOOKOTO U3yUYeHUsl.

I1. Ilnanupyemblie pe3yabTaThbl 0CBOEHHUS Y4eOHOT0 Kypca

JINYHOCTHBIE:
- (opMHUpPOBaHKNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU;



- (opMHUpPOBAHHE OCHOB CaMOPA3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBHUH C
YPOBHEM Pa3BUTHS O0IIECTBA;

- TOTOBHOCTh M CIHOCOOHOCTP K  CaMOCTOATEIbHOW, TBOPYECKOH U
OTBETCTBEHHOU J1€ATEbHOCTH;

- pa3BUTHUE HABBIKOB COTPYJIHUYECTBA CO CBEPCTHUKAMHU, B3POCIBIMU B
o0pazoBaTenbHOM, 0O0I1IIECTBEHHO-TI0JIE3HOM, y4e0HO-HUCCIIeI0BATEIbCKOMH,
POEKTHOM U JPYTUX BUJIAX ACSITEIbHOCTH;

- OCO3HaHHBIA BBIOOP Oymymied mpodeccuu W BO3MOXKHOCTEH peaTu3aiiu
COOCTBEHHBIX )KHU3HEHHBIX TIJIAHOB.

MeTtanpeameTrHbie:

- CaMOCTOSITENIFHO OIpPENeysATh I JCSITeIbHOCTH U COCTABIATH IIJIaHBI
JIESITEIIbHOCTH;

- CAMOCTOSITEJIbHO ~ OCYILECTBJIATh, KOHTPOJUPOBaTb U KOPPEKTHUPOBAThH
JeSITEbHOCTD;

- HCHOJb30BaTh BCE BO3MOXKHBIE PECYpPCHI AJIs TOCTHKEHUS MOCTaBICHHBIX
1eJIeH U peaan3aluy MIAHOB JIeATETbHOCTH;

- BBIOMPATH YCICIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIIHIX;

- TPUMEHSATH HABBIKM  MO3HABATEIbHON, Y4eOHO-MCCIIEAOBATENLCKON |
IPOEKTHOM eATENbHOCTH B IOBCEAHEBHON KU3HU;

- HCHOJb30BaTh CPeACTBa MH(POPMALIMOHHBIX u KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH MPUKIIATHBIX 3a/1a4.

IIpeamerHble:

- KOHCTPYUPOBATh U IPOTPaMMHUPOBATH POOOTOTEXHUYECKNUE CUCTEMBI;

- KICTIONB30BATh Pa3InvHble MaTepualibl B 3D-nieuaru;

- 00CITy’KMBaTh, HACTPaMBaTh U 3amyckaTh 3D-npunTep;

- CO3/1aBaTh MPOTOTHUIIHI M TOTOBYIO MPOIYKIIHIO;

- OCYIIECTBJISITH 00pa0OTKY JieTaNeil Ha CTaHKaX;

- BBITIOJIHATH HAJIQAKY OT/IEIBHBIX Y3JI0B U MEXaHW3MOB B MpoIiecce padoThI,

- OCYILIECTBIISITh TEXHUUECKOE 00CITy’)KUBaHHE CTaHKOB C  YHCJIOBBIM
MPOrPaMMHBIM YIIPaBIICHUEM;

- OJITOTABIIMBATh YEPTEK JACTAIIN JJI OTIEPallUU TPOTrPaMMUPOBAHHS;

- COCTaBJISITh IPOCTHIE YIPABJISIOLIUE TPOrPaMMBI 1J11 TOKapHBIX U (ppe3epHbIX
crankoB ¢ UIIY.

I1l. Conep:xanue yueGHOT0 Kypca

TexHo10rUM NPON3BOICTBA B COBPEMEHHOM MHPE.
[ToHSATHS «TEXHOJIOTHS» U «TEXHOJOTUYECKAs] KyJIbTypa». TeXHOJIOTHS Kak



001acTh 3HAHUS U MPAKTUYECKas ACITEIbHOCTD YesoBeka. OCHOBHBIE TEXHUYECKUE
JOCTUKEHHSI B  COBPEMEHHOM  IPOM3BOJCTBE. TEXHOJOrHs Kak  4acTb
OOIIIEYeIOBEYECKON KYJbTYpbhl, OKAa3bIBaIOIlas BJIMSHUE HAa pPAa3BUTHE HAYKH,
TEXHHUKH, KyJIbTypbl. XapakTepHble 0COOCHHOCTH TEXHOJIOTHNA Pa3INIHBIX OTpaCiIen
MIPOM3BOCTBEHHON M HEMTPOU3BOJCTBEHHON Cepbl. AJIUTUBHBIC TEXHOJIOTHH U X
BO3MOXXHOCTH: TIOHSTHSA, TEXHOJIOTMU, METOAbl W MATEpHUANIbl, KOTOpbIE
NpUMEHSIOTCS B 3Toi oOnactu. CyOTpaKkTUBHBIE TEXHOJOTUM U UX BO3MOXKHOCTH:
MOHATHUS, TEXHOJIOTMH, METOJbl M MaTepuajbl, KOTOpPbIE NPHUMEHSIOTCA B 3TOU
o0nacTu.

IIpoMbInIeHHAs POOOTOTEXHUKA.

[loHsiTHE «TIPOMBILIIIEHHAS POOOTOTEXHHKA» M «IIPOMBIIUIEHHBI pPOOOT.
PoGot kak camocTosiTesIbHAsE MOJENIb Ha COBPEMEHHOM IIPOM3BOJICTBE. Bujbl
KOHCTPYKIIMH U oOecrieyeHue UX (QYHKIUOHATHHOCTA. (OCHOBHBIE Y3JIbI
poOoToTexHnYeCKUX KoMIUIeKcoB. KoHcTpynpoBanue. O0ecrieueHue KECTKOCTH U
INPOYHOCTH CO3/IaBAEMbIX KOHCTPYKIUMH. Mexanu3mbl. OCHOBHOW IPUHIIUIL
mexaHuku. [IporpammupoBanHue pabouux JBUIKEHUN MPOMBIIUICHHBIX POOOTOB.
OnTuMu3anust TpaeKTOpHUil ABMKEHUSI poOOTOB B MPOCTPAHCTBE. J[MCTaHIIMOHHOE
ynpasiienre podborom. Cucrema B3auMOJCHCTBUS TPYIIT pOOOTOB HA COBPEMEHHOM
npousBojactBe.  [logroroBka  mpoektoB  «PoGOTBI  Ha  MPOU3BOICTBEY,
«P0oOOTCOPTUPOBILIUK.

TexHO0JI0rMY NOCJTIOHHOT0 HAPAINMBAHUSA M CHHTE3a 00bEKTOB.

MopaenupoBanue kak crnoco0 co3naHuss 3D-00BEKTOB I MOCIEAYHOLIEH
neyatu. ['eomerpuueckue mnpumuTuBbl. DopmooOpazyroume onepauud B
3DmopaenupoBaHuu. DKCIOPT MOJAEIU JJisi Me4YaTh, TUM U paciiupeHue daiina.
TexHonmorun TpEXMEPHOU MeyaTd. Y CTPOMCTBO M MPHUHIUI PabOThl TPEXMEPHOTO
INPUHTEPA, [I€YATAIOIIEr0 METOJOM  IIOCJIOMHOIO  HarulaBieHHs. TexHHKa
oe3onacHocTH npu padore ¢ 3D-npuHTEepoM. XapakTEPUCTHUKUA M BO3MOKHOCTHU
3Dnpunrepa. [Iporpammuoe odecnieuenue 1uist 3D-nipuHTEpa. AJTOPUTM HACTPOUKHU
3D-nmpuntepa. KammbpoBka mnpunrtepa. OOcmyxuBanue 3D-npunTepa: cmeHa
dbunamenTa, sKkcTpyaep. MexaHudeckass 4acTh mpuHTepa: (hopm-QakrrTop,

Kopnyc, miardopma, SKCTpyaep, MOTOp. DnekTponuka. [loakimroueHue miaTel U
maroBbix Jpurareneil. [lonkirodyeHune MOMOJHUTENHLHOTO 0OopymoBanus. O030p
HEOOXOJMMBIX HMHCTPYMEHTOB. Marepuanbl s nedatd. [lepuoauyHOCTh
TEXHUYECKOTO 00CITyKUBaHUSI.

[Tporpammbl st Hape3ku 3D-moneneit (cnaiicepsl). OnTuMu3zanus Moaenei
st 3D-newarn. [lapamerper 3D-meuatu. [logbop onTuMandbHBIX TapaMeTpoB
neuatu. G-code. 3amyck 3D-neuatu. Aaresus. [loctoOpaboTka meyaTHbIX AeTajieit
XUMUYECKUM U (pusmdeckuM criocodamu. OkpaimmBanue. CKIeMBaHuE.



CyOTpaKkTHBHBbIE TEXHOJIOTHH.

TexHomornn  0OpaOOTKM  MarepuasoB, TEPMHUHBI U OIpPEIEICHMUS.
Teopernyeckne OCHOBBI MO BBEIOOPY 00paboTKM Marepuana. O3HaAKOMJICHHE C
TEXHUYECKOM M TEXHOJOTMYECKOM JOOKymMeHTauued. TexHuka Oe30MacHOCTH |
npaBuiia paboOThl C BJIEKTPOUHCTPYMEHTOM M ocHacTkoi. IloaroroBka pabouero
MeCTa U UHCTPYMEHTOB, HEOOXOUMBIX I BBIMOJHEHUS onepanuu. TexHuueckue
XapaKTePUCTHUKU U BO3MOXXHOCTH 3JICKTPOMHCTPYMEHTA. DCKU3HUPOBAHUE JICTAIIH.
Bribop Mmarepuana mius o0paboTku. BwiGop o0opymoBaHust i TPOBEACHUS
TEXHOJIOTMYECKON  OIeparui. Pa3smerka, wu3MepeHue,  3aKpeIuIeHUe
oOpabaTeiBaeMOM 3aroToBkH. PaboTa ¢ 3aroToBKO M IpHJIaHUE HYKHOU (OPMBI.
Pyunas mocrobpaboTka geTanu.

Cranok ¢ UIIY, oOpabarbiBaromuii LEHTP, HaYaa0 KoopanHat. KoHCTpyKius
CTaHKa. AJITOPUTM HACTPOWKH cTaHka. OOCiy)KMBaHHE CTAaHKAa: CMEHAa MHCTPYMEHTA
U YCTaHOBKa OCHACTKU. IHCTpYMEHTBI U IPUCIIOCOOIEHUS ISl paOOThI Ha CTAHKaX.
[Togbop onTUManbHBIX MapamMeTpoB 00paboTku. Pexumbl pabOTHl CTaHKA.
VYrpasisromas nporpaMMa. Y CTpOMCTBAa YHMCIOBOTO MPOTPAMMHOTO YIIPABICHUS
crankamu. OntuMmuzanus Mojaenell s o0paboTKM. OKCIOpPT MOAENH s
00paboTKH.

Pacuér pexumoB pesanus. Pa3paboTka ympapisiomeid nporpaMMbl st
00paboTKK MIOCKOpebepHOM 3aroToBKH. PazpaboTka ympaBisiomeid mporpaMmmel
JUIsL M3TOTOBJIEHUS O0BEMHOMN 3aroToBKH. Pa3zpaboTka ympapiisiomield nporpamMmmbl
JIJIs1 U3TOTOBJICHHUS 3arOTOBKH 10 BhIOOpY. OOpaboTKa AeTaneil Ha CTaHKe.

IV. TemaTnueckoe NJIaHMPOBaHHE

KosmmuectBo
Ne Monyab
4acoB

1 | TexHoJ10rUM MPOU3BOJACTBA B COBPEMEHHOM MUpe 4

2 | [IpomblilLIeHHAS POOOTOTEXHUKA 22

3 | TexHO0JIOrMHU NOCJOHHOT0 HAPAIMBAHUS U CUHTE3a 26

00beKTOB

3.1 3D-monenupoBanue 10
3.2 3D-neuath 8
3.3 3D-npunTep 8

4 | CyO0TpakTHBHbIE TEXHOJIOTHH 16




4.1 TexHosorust 00paboTKH MaTEpUAIOB 8

4.2 ®pe3epuslii ctaHok ¢ YITY 8

HrToro yacos 68

IlepeyeHnb HCNOJIB3yeMOro 000py10BaHUs:
- Pacmmpenssiit po60oTOTEXHUYECKUIT HAOOD;
- KonctpykTop /1151 00ydeHus ¥ IPOBENEHUSI COPEBHOBAHHUM POOOTOB;
- Kowmmuiekr nosneit 17151 poOOTOTEXHUYECKUX COPEBHOBAHUM;
- 3D-mpuntep FDM,;
- Cranok c UITY;
- JlazepHbIH pe3UnK/TPaBUPOBIIIHK;
- Kommnekc 3D moxenupoBanus;
- @pe3epHO-TPaBUPOBAIBHBIA CTAHOK;
- Kommiekt Mmexannyeckoit 00pabOTKH 3arOTOBOK U3 Pa3JIMYHBIX MAaTEPUAIIOB;
- Halop KOMIJIEKTOB pOOOTOTEXHUKY;
- VHTEepakTUBHBIN CTOJI-KYJIbMaH.

[lepeuenb 000pyI0BaHUSI MOKET OBITh PACIIUPEH U JOMOJIHEH 00pa30BaTEIbHOM
OpraHu3aluei.




TemaTuueckoe miaHnpoBanue ¢ ykazanuem JOP

Tema 3angarTus

OoOpa3oBaresibHbIE Pe3yJbTaThl

Mudposbie 00paszoBaTebHbIe MATEPHAJIBI

TexHo10rMU NPOU3BOACTBA B COBPEMEHHOM MHUpe

Texunyeckne

JIOCTHKCHHS B
COBPEMEHHOM
IIPOU3BOJCTBE

Paznuuath coBpeMeHHbIE TEXHOJIOTUN TPOU3BOICTB.
3HaTh 0COOCHHOCTH TEXHOJIOTHH Pa3IMYHBIX OTPACIICH.
Bmagets moHATHSIMU

«TEXHOJIOTUI» U

«TeXHOoJoru4eckas KynbTypa» Pa3nuuyaTs afiuTUBHbIE U
CyOTpaKkTHBHAsI TEXHOJIOTUU

AIUTHBHAA TEXHOJIOTUSI
https://uchebnik.mos.ru/material_view/atomic_objects/10740399?
menuReferrer=cat alogue

AI[,Z[I/ITI/IBHBIC TCXHOJOI'M U X BO3SMOXHOCTH
https://uchebnik.mos.ru/material_view/atomic_objects/10278565?
menuReferrer=cat alogue

Texnonorus. TexHomoruueckas KyiabTypa
https://uchebnik.mos.ru/material _view/atomic_objects/10699774?
menuReferrer=cat alogue

CyOtpakTuBHbIe TeXHOJIOTHH. CriocoObl 00pabOTKH MaTepuaioB
https://uchebnik.mos.ru/material_view/atomic_objects/11029261?
menuReferrer=cat alogue

CybtpaktuBHble TexHojoruu. Cranok ¢ UITY
https://uchebnik.mos.ru/material_view/atomic_objects/11033065?
menuReferrer=cat alogue

IIpomblinieHHass pOOOTOTEXHHKA

Po6oT Ha mpousBoaCTBE

3HAaTh BUJIbI KOHCTPYKIMHA MPOMBIIIJIEHHBIX POOOTOB.
YMeTh OpTraHnu30BaThb ABUKCHUA pO60TOB B
npocTpaHcTBe. J[MCTaHIIMOHHO YIIPABIATH POOOTOM.
Paznuuate MoHATHA «KECTKOCTB» U «IIPOYHOCTH
KOHCTPYKIWU U IPUMEHSATH Ha ITPAKTHUKE
KoHncTpynpoBaTh IpOTOTUITBI U POOOTOTEXHUYECKHE
YCTpOMCTBA.

HpOMBIIJ_UIeHHaH p06OTOTeXHI/IKa
https://uchebnik.mos.ru/material_view/atomic_objects/11407608?
menuReferrer=cat alogue

BI/IIILI KOHCTpYKL[I/Iﬁ u OGCCHC‘-ICHI/IC nux (IJYHKI_II/IOHaHBHOCTI/I
https://uchebnik.mos.ru/material _view/atomic_objects/11557144?
menuReferrer=cat alogue

Cucremsl ynpaBiieHust poOoTamMu
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https://uchebnik.mos.ru/material_view/atomic_objects/11029261?menuReferrer=catalogue
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3HaTh MEXaHU3MbI MAIINH. 3HaTh OCHOBHBIE Y3JIbI
poboToTexHUYeCKHX KoMmIuieKkcoB. [IporpammupoBath
pabouue IBUKEHUS TPOMBIIIICHHBIX pOOOTOB.
BoinonHuTh npoekT «PoOOT Ha IPOU3BOJICTBE

https://uchebnik.mos.ru/material_view/atomic_objects/10994484?
menuReferrer=cat alogue

ObecnievyeHre MPOYHOCTH U KECTKOCTH KOHCTPYKITUIN
https://uchebnik.mos.ru/material_view/atomic_objects/11665010?
menuReferrer=cat alogue

OCHOBHBIE Y3JIbl pO6OTOTeXHI/I‘IeCKI/IX KOMIIJICKCOB
https://uchebnik.mos.ru/material_view/atomic_objects/11557172?
menuReferrer=cat alogue

TexHO0JI0ruM MOCJI0MHOr0 HapalmBaHUA U CUHTE3a 00bLEKTOB

3D-MonenupoBaHue

3HaTh T COMCTPHUYCCKHUC IIPUMUTHBBI.

MopenupoBaTth 3D-00beKTHI. 3HATH U YMETh IPUMEHSTD
(dhopMooOpasyromue oneparnuu B 3D-MoaemupoBaHuH.

OCHOBBI CKYJIBIITUHTA B TPEXMEPHOM MOJEIUPOBAHUU
https://uchebnik.mos.ru/material_view/atomic_objects/11305266?
menuReferrer=cat alogue

dopmoobdpasyromiue onepanuu B 3D-MonenupoBanun
https://uchebnik.mos.ru/material_view/atomic_objects/10982644?
menuReferrer=cat alogue

3Harh MaTepuaisl s 3D-TiedaTu u UCIOIB30BaTh HX
110 HA3HAYEHUIO.

Opomonus 3D-tevyatn
https://uchebnik.mos.ru/material view/atomic objects/10712543?
menuReferrer=cat alogue

3D-neyars 3Hatb napamerpsl 3D-nieyat 3HaTh BUABI U
Ha3HAuYEHHE CTPYKTYP NOIAEPKKU B 3Dneyaru. Marepuansl s 3D-neuaru o _ )
OGpaGaTHIBATS MIEUATHBIE IETATH https://uchebnik.mos.ru/material_view/atomic_objects/10931970?

' menuReferrer=cat alogue

3HaTh U YyMETb IPUMEHATh HHCTPYMEHTHI JUIsSl PabOTHI € 3D-npuuTep. yCTPOﬁCTBO 1 IIPUHIIAIT Pa60_TH )
3DnprHTEPOM. https://uchebnik.mos.ru/material_view/atomic_objects/10946999?
HactpauBate u kanu6poBats 3DnpunTep. menuReferrer=cat alogue

3D-npunTep WuctpymenTs! 11t paboThl ¢ 3D-nipuHTepOoM

3HaTh Ha3HAUeHHE U QYHKUUU IIaThl ynpasienus 3D-
npuHTepa. 3HaTh MporpaMmHoe obecrnieuenue Juist 3D-
MIpUHTEPA.

https://uchebnik.mos.ru/material view/atomic objects/10950324?
menuReferrer=cat alogue
3D-npunTep. Hactpoiika 1 kanuOpoBKa
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3HaTh YCTPOMCTBO U NPUHLHUI pabOTHI TPEXMEPHOTO
IIpUHTEpA. 3HATh XapaKTEPUCTUKU U BO3MOXKHOCTU 3D-
NpUHTEpa. 3HaTh HA3HAUYEHUE U TMPUHIIHI PAOOTHI
L1aroBOro ABUraresl. 3HaTh Ha3HAYEHUE, YCTPONCTBO U
KOMINIEKTALUIO dKCTPYyAepa.

https://uchebnik.mos.ru/material_view/atomic_objects/10835036?
menuReferrer=cat alogue

3D-npunTep. Ilnara ynpapieHus U MIaroBbIid IBUTaTEIh
https://uchebnik.mos.ru/material_view/atomic_objects/10835039?
menuReferrer=cat alogue

3D-npuntep. JlonmonHuTensHOE 000pYA0BaHUE U TIPOTPAMMHOE
obecrieuenne
https://uchebnik.mos.ru/material_view/atomic_objects/10968137?
menuReferrer=cat alogue

3D-TITPUHTEP. Texau4eckue XapaKTEPUCTHKH
https://uchebnik.mos.ru/material_view/atomic_objects/11029160?
menuReferrer=cat alogue

3D-npunTep. [1nara ynpaBieHus U MIArOBBIN ABUTATENb
https://uchebnik.mos.ru/material_view/atomic_objects/10835039?
menuReferrer=cat alogue

3D-mpunTEp. DKCTPYACP
https://uchebnik.mos.ru/material_view/atomic_objects/10835055?
menuReferrer=cat alogue

[Tonumepusie u
KOMIIO3UTHBIE
MaTepHralbl

3HaATh METO/IbI CHHTE3a MTPOCTEUIITNX MTOJTUMEPOB.
3HaTh CTPOEHHUE MPOCTEUIIINX TTOJIUMEPOB U
KOMITO3UTHBIX MaT€PUAJIOB.

3HaTh PU3NUECKHe U XUMUYECKUE

CBOMCTBA IMPOCTEUIINX [OJIUMEPOB

ITonmmmepsl
https://uchebnik.mos.ru/material_view/atomic_objects/8679728?
menuReferrer=cata logue

ITonumepsl
https://uchebnik.mos.ru/material_view/atomic_objects/7529773?
menuReferrer=cata logue
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CyO0TpaKkTHBHBbIE TEXHOJIOTHHI

TexHonorus 06paboTku
MaTepuaoB

3HAaTh U pa3INyaTh [0 HA3HAUYCHUIO MaTePUAIIBI TS
o0OpaboTku. [TapameTpsl pexuma pezanus

3HaTh nporpaMmMHoe obecnieuenue s cranka ¢ UITY
[TpoexTrpoBath (hpe3epHbIC ONEPAIUH.

PaGorats ¢ 3aroToBKamMu ¥ MpHU1aBaTh U3AETIHIO HYKHYIO
bopmy.

PaccuutbiBath pexxuMoB  pe3anHus. CocCTaBisATh H
pPEAaKTHPOBATh YIPABISAIONIUE MPOrpaMMbl 3HATh, UTO
TaKoe «4EepPHOBBIC MEPEXOIbl» U YMETh MPABHIBHO HX
BBIOMpATh npu (ppe3epHoit 00pabOTKE OCHOBHBIX
MMOBEPXHOCTEN

Cranok ¢ UITY
https://uchebnik.mos.ru/material_view/atomic_objects/11067868
?menuReferrer=cat alogue

3uakomcTBO ¢ Tinkercad.
https://uchebnik.mos.ru/material_view/atomic_objects/11391761
?menuReferrer=cat alogue

YerpoiicTBo v ipuHIHI PaboThl cTankoB ¢ YITY
https://uchebnik.mos.ru/material_view/atomic_objects/11530394
?menuReferrer=cat alogue

®pe3epHbIl CTAHOK C
qIry

Opranu3zoBbiBaTh paboyee MECTO U MHCTPYMEHTHI B
COOTBETCTBHUH C MPABUIAMHU TEXHUKH O€30MaCHOCTH.
Ocy1iecTBIATh 3aMEHY HHCTPYMEHTA U yCTaHABIUBATh
OCHACTKY.

PazniuaTh MOHATHS «HYJIEBask TOUKA» M «HCXOTHAS
TOYKa» CTaHKA.

OOpabatbIBaTh I€TaIHN HA CTaHKE.

3HaTh napaMeTpbl 00pabOTKU. YMETh IPOBOANUTH
ocToOpabOTKY FOTOBBIX JIETAJICH.

XapakTepru3oBaTh 0COOEHHOCTH PEKUMOB paOOTHI
CTaHKa

XapakTepHu30BaTh TEXHOJIOTHYECKUE OTepanni. 3HATh U
OOBSICHATH YCTPOMCTBO U MPUHIUI PaOOThI
ANIEKTPOUHCTPYMEHTA

®peseprHas oOpaboTka Ha crankax ¢ UITY
https://uchebnik.mos.ru/material_view/lesson templates/2594529
?menuReferrer=ca talogue

VYerpoiicTBo u nmpuHIUI paboTel cTrankoB ¢ UITY
https://uchebnik.mos.ru/material_view/atomic_objects/11530394
?menuReferrer=cat alogue
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