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1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI
1.1. TIOSACHUTEJIbHAS 3AIINCKA

AKTYyaJIbHOCTh IIPOrPaMMBbI

Baskueriiieii 11eJib1o COBpeMEHHOr0 0Opa30BaHMs M OTHOM U3 IPMOPUTETHBIX 3a1a4 OOIIIEeCTBa U FOC-
yIapcTBa SIBJISIETCS BOCIUTaHME HPABCTBEHHOTO, OTBETCTBEHHOI'O, MHUIMATUBHOIO M KOMIIETEHTHOIO
rpakmanuHa Poccun. B HoBom @epepasibHOM rocyapCcTBEHHOM 06pa30BaTeIbHOM CTaHAApTe OOIIEro 06-
pa3oBaHMs MMpolecC 0O0pa3oBaHMs IOHMMAETCS He TOJbKO KaK ITPOLIeCC YCBOEHMSI CUCTEMbI 3HaHUM U Gop-
MMPOBaHME KOMITETEHIINI, COCTABJISIONIMX MHCTPYMEHTAIbHYIO OCHOBY YYEOHOU AEsITeIbHOCTM yualle-
rocsl, HO ¥ KakK IMPOLIeCC Pa3BUTUS JIMUHOCTH, IPUHSITHS JyXOBHO-HPABCTBEHHBIX, COIMAIbHBIX, CEMEHBIX
¥ IPYTUX LIeHHOCTeN. B Toke BpeMst OCBOeHMe MHKEHEPHBIX TEXHOJIOT I MTOApa3yMeBaeT MoyueHne psiaa
6a30BbIX KOMIIETEHIIN, BjaZeHI e KOTOPbIMM KPUTUUECKM HEOOXOIMMO [IJI pa3BUTHS M300peTaTe/IbCTBa,
VMHXXEHEPUM Y MOJIOAEKHOTO TEXHOJIOTMUECKOTO MPeAIIpUHMMATEbCTBA, YTO HEOOXOIMMO JII0O0OMY CITe-
IIMAJTMCTY Ha KOHKYPeHTHOM pbiHKe Tpyna B STEAM-nipodeccussx. OCHOBBI M300peTaTeIbCTBA U MHKEHE-
pUM, C KOTOPHIMY TIO3HAKOMSITCSI O0YUaIOIIMXCSI paMKaxX OCBOEHMSI ITPOrpaMMbl, CHOOPMIUPYIOT HavyaIbHbIe
3HAHMS ¥ HaBbIKM HEOOXOIMMbIE [IJI pa3/IMUHbIX MHKEHEPHBIX pa3pabOTOK ¥ BOIUIOIIEHNSI CBOMX UIEH U
MIPOEKTOB B JXM3Hb C BO3MOXKHOCTBIO MOC/IEIYIONIEN X KOMMepLaIU3alyin.

OT/IMunTe/IbHbIE 0COOEHHOCTH IIPOTrPaMMBbI:

IIporpamMma MmocTpoeHa Ha OCHOBE aHa/IM3a 00I11e06pa3oBaTe/IbHbIX MIPOrpaMM B IIPeAMETHOM 006J1a-
CTU «TEXHOJIOTMSI» [IJIsT OGy4YaroImXcst 5-7 KiaaccoB 06111e06pa3oBaTe/bHbIX 1IKOJI. Hapsioy ¢ obimmn uie-
SIMU: pa3BUTHE OOIIEN CITOCOOHOCTM K TBOPUECTBY, YMEHME HATI CBOE MECTO B JKM3HM, ITPOrpaMma Ipezy-
CMaTpUBAET PasBUTHE Yy OOYUAIOIIMXCS MHKEHEPHOTO MbIIIJIEHNS, KYJIbTYPhl TPOEKTHON IeATeTbHOCTH,
HECTaHAAPTHOTO MbIIIIEHNS, TBOPUECKON MHAMBUAYaTbHOCTM. OHA OPMEHTUPYET IIKOJbHMKOB Ha CaMO-
CTOSITEJIbHOCTh B MOMCKaX peIIeHNI MPOEKTHBIX 3a/lau C MCIOJb30BAHMEM COBPEMEHHBIX TEXHOJIOTUI U
060pyIOBaHMS.

[Tporpamma peasmsyeTcst B ceTeBOM ¢Gopme U MpearioaaraeT MHTErparyio KaJapoBbiX M MaTepUab-
HBIX pecypcoB 00I1eo6pa3oBaTeIbHOM OpPraHM3allMyM M OPraHU3alUy JOIMOJTHUTETbHOTO 0OpPa3sOBaHMS —
AHO 10 «[lerckuit TexHonapk «KBaHTOpmym».

1.2. HOPMATHUBHO-IIPABOBOE OBECIIEYEHHUE ITPOI'PAMMDbI

1. ®enepanbubiit 3akoH Ne 273-D3 ot 29.12.2012 «O6 obpasoBanuu B Poccuiickon Deneparimm».

2. Vkas IIpesunenra Poccuiickoit egeparym Ne 204 ot 07.05.2018 «O HaLmMOHAIbHBIX LIEISIX U CTpa-
Ternveckux 3amavax passutust Poccuiickoin @emeparnyu Ha epuop mo 2024 roma».

3. Ilpukas Munucrepcrba npocserienns: Poccuiickoin @egepanyu ot 10.06.2019 Ne 286 «O BHeceHUn
musMeHeHun B [Topsimok opraHmsanmum 1 oCylilecTBIeHMs: 00pa3oBaTeIbHOM eSITeTbHOCTH 110 OCHOB-
HbIM O0I11e06pa30BaTe/IbHBIM MTPOrpaMMaM- 00pa3oBaTeSbHbIM ITporpaMMaM HauyaJbHOT'O OOIIIEro,
OCHOBHOT'O OOIIIEro U CpefHero o6IIero 06pa3oBaHmsI».

4. Tlpuka3 MunucrepctBa obpaszoBanusi u Hayku Poccuitckon @engepanyy ot 17.12.2010 Ne 1897 «O6
yTBepkaeHny OenepasbHOrO rocy1apCTBEHHOIO CTaHAAapTa OCHOBHOT'O OOIIEro 06pa3oBaHusI».

5. IMucbmo MunncrepcrBa npocseitenns Poccuiickon ®@eneparyu Ne MP-81/028H ot 28.06.2019 «Me-
TOAVYECKMe peKoMeHAaImu nJis cyobekToB Poccuiickon Demepaiiny 1Mo BOMpOcaM peayin3alyy oc-
HOBHBIX U JOIOJHATEJIbHBIX 00IIe00pa30oBaTeIbHbIX IPOrpaMM B CETEBOM (popme».

6. CAHIIVH 2.4.2.2821-10
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7. MeTopuueckue peKOMeHAaLMu [jIs NefaroroB M HaCTaBHMKOB JETCKUX TexHomapkoB «KBaHTo-

puym» (Xanrtek Tyakut. Tumup6aes dennc @apumosud. — M.: @oH HOBBIX Gopm pasBUTHS 0Opa-
3oBanus, 2017 -128 c),

1.3. OIIMCAHMUE ITPOI'PAMMDbBI

Ilenu u 3agaum 06pasoBaTeIbHON IIPOrPaMMBbl.
Hensb:
dopmupoBaHNe YHUKaJIbHBIX KOMIIETEHLIMI M300peTaTebCTBa M MHKEHepuM, UX MpUMeHeHle B
MIPaKTUYECKOI paboTe U B IMPOEKTaX C MCII0JIb30BaHMEM BbICOKOTEXHOJIOTMYHOTO 0O0PYIOBaHMS.
3agaumn:
® pa3BMBATb MHTEPEC U JIFOOOBb K TEXHUUECKOMY TBOPUECTBY U M300PETaTEIbCTBRY;
® pa3BMBATh TPYAOJIIOOME, 11€JIeYCTPEMIEHHOCTD, YCUIUMBOCTD ¥ aKKYyPaTHOCTbD.
® CTUMYJIMPOBATH JeTel K JaJbHelIlIeMy caMooOpa3oBaHMIO ¥ CaMOCOBEPIIIeHCTBOBAHMIO;
® Dpa3BMBaTb YMEHMS KOHTaKTMPOBATb CO CBE€PCTHMKaMM, B TBOpquKOﬁ OesITeJIbHOCTU,

® pPAa3BMBATb CTpEMJIEHUE K TBOp‘-IeCKOI‘/JI camMopea/m3alumnn.

Cpoxu peasM3anyy MporpaMmbl, pe>KuM U (POPMbI 3aHSTHUM!.

ITporpamma paccunrtana Ha 108 yueb6HbIX 4acoB (3 yueOHbBIX roaa).

3aHATUSI TPOXOIAT YUeOHBIMY MOAYJIIMM MPOIOJIKUTETbHOCTBIO 2 YUeOHbIX Hefenu Kaxkabii. Ko-
JIMYECTBO MOJYJIEN B TeueHue yuyeOHOro roja - 3. Peskum 3aHATHI B TTepUOIbI TPOBEAEHNST YUeOHbIX MO-
IyJiei 2 pasa B HeIesIo 0 2 yueOHBIX Yaca BO BHEYpOUHOe BpeMs. B mepuoabl Mexxay y4eOHbIMY MO -
JIIMM TIpOrpamMma IMpeayCcMaTpUBaeT BBIMOTHEHME CAMOCTOSITETbHBIX 3aJJaHMii TP OVICTAHI[MOHHOM IO/ -
Jep>KKe Tearoros.

OcHOBHBIM (hopMaTOM 06Pa30BATETBHON IESITEIbHOCTY SIBJIIETCS IIPOEKTHAS IeATEeIbHOCTD B IPYII-
nax gereir. ONTMMaJbHOE KOJIMYECTBO JIeTel B I'PYIIIE JJIs1 YCIEITHOTO OCBOEHMSI TPOrpaMMbl 12 yesioBek.

IInanupyembie pe3yabTaThbl:
IanHast mporpamMmma Croco6cTByeT GOPMUPOBAHUIO CAEAYIOMIMX JUYHOCTHBIX M MeTalpeaMeTHbIX
YHUBEPCATbHBIX YUEOHBIX JECTBUIM:
1. JIM4HOCTHBIE YHUBEPCA/IbHbIE YUeOHbIE IeCTBUSI:
® OCO3HaHMeE CBOMX TBOPUYECKMX BO3MOKHOCTEN;
® TIpOsIBJIEHNE TO3HABaTeIbHbIX MOTVBOB,;
® Da3BUTHE MHKEHEPHOTO MBIIIUIEHHUS.
2. PerynsiTuBHBbIE YHUBEPCA/IbHbIE YUeOHbIE AeICTBUS:
® TUIAaHMPOBATb COBMECTHO C IeJarOroM CBOM JEVCTBUS B COOTBETCTBUY C ITOCTABJIEHHO 3a/a-
yeit;
® TIPUHMMATD U COXPAHATh YUEOHYIO UM MPOEKTHYIO 3a[aUY;
® OCYIIIECTBJISITH UTOTOBBIN U MOIIArOBbIVi KOHTPOJIb 10 Pe3ysIbTaTy;
® pas3MyaTh CIIOCOO U PesyybTaT AeMCTBUS;
® a/IeKBAaTHO BOCIIPMHMMATH CJIOBECHYIO OIIEHKY TeJjarora;
® B COTPYAHMYECTBE C MEAAroroM M APYTMMM OOYYAIOIIMMUCS CTAaBUTh HOBbIE YUeOHbIE U TPO-
eKTHbIe 3a/1aul.
3. Ilo3HaBaTe/IbHbIE YHUBEPCAIbHbIE YUeOHbIE AeICTBUS:
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OCYIIECTBJISITh TIOUCK U BBIIENATh KOHKPETHYIO MHGMOPMAIINIO;
CTPOUTDb peUyeBble BhICKA3bIBaHMSI B YCTHOM (HOPME;

0hOpPMJISITh CBOIO MBICJTb B YCTHOM (hOpMe IO TUITY PACCYKIEHMST;

3
&

BKJTIOYAThCSI B TBOPUECKYIO JIeSITEIbHOCTD IO, PYKOBOACTBOM I1e/iarora.
4. KoMMyHMKaTUBHbIE YHMBEPCAJIbHbIe yUeOHbIe NeICTBUS:

e (dopmympoBaTh CO6CTBEHHOE MHEHME U TTO3UIINIO;

® 33/1aBaTh BOMIPOCHI;

® OMYyCKaTh BO3MOKHOCTh CYIIIECTBOBAHMS Y JIIOJIEH Pa3IMUHbIX TOUEK 3pEHNSI, B TOM UMCIe He

COBMAJAIOIINX C €r0 COOCTBEHHOI;

® IOrOBapMBATbCSI ¥ MPUXOIUTh K OOIIEMY PEIIeHMI0 B COBMECTHOV TPYIOOBOM, TBOPUYECKOM

IesITeTbHOCTM.

XapaKTepucTHKa 0XXUJaeMbIX IIPeIMeTHbIX Pe3yIbTaTOB.

e 3HaHME OCHOB M NPUHLMUIIOB TEOPUM PEeIleHMs M300peTaTe/bCKUX 3aJad, OBJIafieHre HavyaIbHbIMMU
6a30BbIMM HaBbIKAMM MHKEHEepUI;

e 3HaHMe ¥ MOHMMaHMe MPUHUUIIOB MpoekTupoBaHus B CAITP, oCHOB co3maHMs ¥ IIPOEKTUPOBAHMS
2D u 3D mogeinei;

e 3HaHME OCHOB ¥ OBJIaZieHNe MPaKTUIYeCKMMM 6a3sMCHbIMM 3HAHMSIMM B paboTe Ha Jla3epHOM 060pyIo-
BaHUU;

e 3HaHME OCHOB M OBJIaJIeHMEe IIPAKTUUECKMMM Ga3sUCHBIMM 3HAaHMSIMM B paboTe Ha afJaUTUBHOM 000-
PYIOBaHUMA;

® 3HaHMe OCHOB I OBJIaJeHMe ITPaKTUYeCKNMN 68.3]/ICHbIMI/I 3HAaHUSIMU B pa60Te Ha CTaHKaX C YMCJIOBbIM
MIPOrpaMMHBIM yIIpaBJieHueM ((ppesepHbie CTaHKN);

e 3HaHME OCHOB U OBJIaJieHle ITPAKTUUECKMMM 6a3VCHBIMM 3HAHUSIMM B pabOTe C pYYHBIM MHCTPYMEH-
TOM;

e 3HaHMe OCHOBaMM U OBJIaJIeHMe MMPaKTUUeCKMMM 6a3MCHbIM 3HAHMSIM B paboTe C 3JIEKTPOHHBIMY KOM-
[TIOHEHTaMM.

e yMeHMe aKTUBMPOBATh MPUJIOKEHNMS BUPTYaIbHONM peaabHOCTH, YCTAHABIMBATD UX HA YCTPOICTBO U
TeCTUPOBATh;

e 3HaHME U TOHMMAaHMe OCHOBHBIX TeXHOJIOT U, MCITO/Ib3YEMBIX B XalTeKke, MX OT/IMUMe, OCOOEHHOCTHU
¥ TIPAKTUKY TIPUMEHEHMs IIpyu pa3paboTKe IMPOTOTUIIOB;

® 3HaHMe MO0JIb30BaTeIbCKOTro MHTEpdeiica mpoduabHoro 10, 6a30BbIX 06BEKTOB MHCTPYMEHTAPUSI.

dopma noagBeAEHNSI UTOTOB peaiM3anyy IPOrpaMMbl:
OTueTHast ceccust O UTOTaM peayn3aluy yUeOHbIX TPOEKTOB.
2. 3ammTa U peaamsanysi COGCTBEHHbBIX ITPOEKTHBIX U/IEN TEXHUUYECKONM HAIPaBIeHHOCTM.
3. YuacTue B KOHKYpCax, BbICTaBKax ¥ COPEBHOBAHMSIX MYHUILIMITAIILHOTO, PETMOHAIbHOTO YPOBHS U
(denepasbHOrO YpOBHEIA.

®opmbI ¥ MeTOABI PAGOTHI
[Tpu peanmsaiuy mporpaMMbl UCIIOIb3YIOTCS Takyue GOPMbI M METOIbI KaK KeliC-MeTOf,, TPOeKTHasI
JeATeIbHOCTD, NaTaCKayTUHT.
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Buabl yueGHOM esITeTBHOCTHA
® IPOCMOTP U 0OCYKIeHe YIeOHbIX (GYIIBMOB, ITpe3eHTalNil, POJIVKOB,;
e O00ObBSICHEHVE U MHTEPIpeTalys HabII0JaeMbIX SBJICHNI,
® aHaau3 MPOOJIEMHBIX YUEOHBIX CUTYaLINIL;
® [IOCTPOEHMeE IUIIOTe3bl HA OCHOBE aHa/IN3a UMEIOIIMXCS JaHHbIX;
® [IPOBEEHME VICCIIENOBATEIbCKOTO IKCIIEPUMEHTA.

® [IOMCK HeoOXoaUMon MHopMayy B y4eOHOM M CITPAaBOYHON JIUTEpaType

1.4. COJEP>XAHMUE ITPOI'PAMMDbI

1.4.1. YueOHBIN IJIAaH IPOrPaMMbI

5 knacc (1 rox o6yuenms)

1 OcHoBbl  M300peTa- 4 1 3 0
TebCTBA U MH)KEHe-
pun

2 | ADOuTUBHBIE TeXHO- 32 8 12 12 Keric «Koneco-
JIOTUM M3TOTOBJIEHNE

HIMHBI».
6 Kkacc (2 rox 00y4YeHMsI)
3 | JlazepHble  TEXHOJIO- 36 9 15 12 Keric «Karmcyna
T'mn JKU3HU».
7 xnacc (3 rog 00yueHms)
4 | Crauku c UITY 24 4 10 10 Keiic «Koseco-
M3TOTOBJIEHNE
IMCKa».

3 | TexHosorust paboTsl C 12 4 6 2 OruerHas Tipe-
9JIEKTPOHHbBIMIM  KOM- 3eHTalusd.
IIOHEHTaMMu.

Hroro 108 26 46 36

1.4.2. Cogep>kaHue porpaMmbl

5 knacc (1 rog o6yuenmns)

Paspen 1: OcHOBBI M300peTaTeIbCTBA Y MHKEHEPUN.

1 OcHoBbI uU3ob6perarenb- | Izobperatenbckoe u | TexHomormuyeckas
CTBa U VIH>K€HEepUN. MHKEHepHOe MBbIIIIe- | pasMMUHKA.
HUe.

Paspgen 2: AxfuTUBHBIE TEXHOJIOTUN
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PabOTKM U3TeINI

MaTepuayioB, ¢pesbl U
X HA3HAYEHM .

HOr'o CTaHKa.

UAbAHOBCK
2 OcHOBBI uepueHus. OcHoBbl uepuenus: 2-X | Boimosnnenne uepreska | CamocTosTenbHas
MepHoe yepueHue. | 3aJaHHOTO0 OObeKTa. pabora.
CAIIP.
3 3D- wmogmemu. [etansb. | [Toctpoenue 3D- mo- | [TocTpoenue u nmevats | CaMoOCTOSTE/bHAS
Onepauus BbigaBauBa- | gemu. Heranb. Omnepa- | 3D mopeneit Ha npuH- | pabora.
HIe. LM BbIIaBJIMBaHMeE. Tepe.
4 Cospanne 3D moperneit, | Cosmaumne 3D mope- | Cosganne 3D mope- | CamocTosiTe/bHas
rmevyaTb Ha IIPUHTEpe. | Jiell, 1evaTh Ha IPUH- | JIel, IevaTh Ha IpuH- | paboTa.
Co6opka. Onepaiys Bpa- | Tepe. Coopka. Omnepa- | Tepe.
LIIeHMe. LM BpallieHue.
5 Cospanne 3D moperneit, | Cosmaumne 3D mope- | Cosganne 3D mope- | CamocTosiTe/bHas
rmevaTb Ha IIPUHTEpe. | Jiell, 1evaThb Ha IPUH- | JIel, IevaTh Ha IpuH- | paborTa.
Heranb. Boipesanue. tepe. Jleranb. Boipesa- | Tepe.
HHe.
6 Keiic «Koneco - msro- | UccnegoBanme cymie- | Paspaborka u cosma- | OTueTHass mpe3eH-
TOBJIEHME LIVHBI». CTBYIOIIMX  MOJeJeii | Hie COOCTBEHHOrO I0- | TallMsg [0 UTOraM
YCTpOMCTBAa KoJjieca M | KPbITUS IIJIS KoJieca C | peajM3aliyy Keica.
€ro COCTaBHOI YacCTU — | 3aJJaHHBIMM TIapaMeT-
IIMHbI, BbISIBJIEHME | pamMy, IedyaTb Ha 3D
KJIIOUEBbIX  I1apaMeT- | IPMHTepe U TeCTUPO-
POB. BaHue CaMOCTOSI-
TeJbHO pa3paboTaH-
HOTO  mpucrocobie-
HUSL.
6 xacc (2 rox o0yueHus)
Pa3pen 3 «JIazepHbIe TEXHOIOTMM»
7 BekTopnas rpaduka BektopHas rpaduka u | Cosmanme 2D moge- | CaMocTosITe/TbHAS
2D mopenupoBaHue. JIell C TIOMOIIIbIO BeK- | pabora.
TOPHO IpadUKu.
8 Jlasepubie TexHojioruu | JlazepHbie TexHojoruu | Jlazep mpotuB Mare- | [IpakTuueckas pa-
U BBeJeHMe B MarTepua- | M BBeIeHMe B Marepua- | puasa. 60Ta
JIOBefieHue. JIOBe[IeHHe.
9 Yuebnnin Kkeiic «Kam- | MHskeHepHOe Mbliie- | BemmonHenne 3agannst | OTuerHas IpeseH-
CyJ1a SKU3HU» HUe, MOAeIMpOBaHue | Keiica. Tamys.
MPOLIECCOB, JIa3epHbIE
TEXHOJIOTUM.
7 ximacc (3 rog 00y4yeHms)
Pasnen 4: Ctauku ¢ YITY
10 | OcHoBbl (ppesepHoit 06- | DpesepHass 0b6paboTKa | YCTpOMCTBO dpesep-
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11 | Texnonorus rpaBu- | TexHonorus rpaBu- | @pesepHas obpaboTka | CamocTosiTebHAS
POBKM Ha ITpUMepe U3ro- | pPOBKM Ha MpUMeEpe U3- | METOAOM I'DaBMPOBKU. | paboTa
TOBJIEHUS MeYaTHOM | TOTOBJIEHMSI TI€YaTHOM
TIJIAThI TIJIAThI

12 | Keiic «Komeco- wusro- | [loctaHoBka umkeHep- | Boimonnenne 3aganus | OTueTHas IpeseH-
TOBJIEHME JICKa» HOV 3a7jauM. Kerca. Tamyusl IO MTOram

peanusanuu Keica.
Pasgen 5: «TexHosornu pa6oThl C 3JIEKTPOHHBIMY KOMIIOHEHTaAMM».

13 | Texuuka 6e3omacHocT. | TexHosorust  py4Hou | Pyunas maiika CamocrosTenbHas
OCHOBBI TTalKMA. MalKN. paborta

14 | ITayika anekTpoHHoM | [Tarika  snektponHou | [Taiika asekTpoHHOM | CaMocCTOsITe/IbHAs
c6bopKu cOOpKU COOPKIU. pabora

15 | Pacmaiika ssmektponHoi | Pacmaiika  a/ekTpoH- | Pacmaiika anekTpoH- | CaMmocTosiTesbHast
CcOOpKMI. HOJ COOPKMU. HO COOPKN. pabora

2. PABOYUE ITPOTPAMMBbBI MO VJIEN ITPOTPAMMBbI

2.1.

2.1.1. KasrengapHo-TeMaTUUeCKUIA IVIaH

PABOYAS ITPOTPAMMA MOAYV/JIS OJIs1 5 KTIACCA

Mogayas 1
(12 yueOHBIX YaCOB)
1 OcHoBbI 1300peTaTesbCTBA U UHYKEHe- 1 3 4
pun.
2 2-x mepHoe yepueHue. CATIIP, ocHOBbI 4 2 6
yepueHus.
3 JucraHomonHo: BrinonHeHue 3amaHus 0 2 2
CaMOCTOSITeJIbHOM pabOThI
Mogyns 2
(12 yuyeOHBIX YacoB)
4 OcnoBbl  3D-mopenmupoBanust  eranb. 1 2 3
Omepaiiyist BbIIaBIMBaHME.
5 Cospanne 3D mopesneit, meyarb Ha IPUH- 1 2 3
tepe. Coopka. Omneparius BpaieHue.
6 Cospmanne 3D Mopeneit, rmevyatb Ha IIPUH- 1 2 3
tepe. Iletanb. Boipe3anue.
7 JucrannymonHo: BrinmosHeHue 3amaHuUs 0 3 3
CaMOCTOSITeJIbHOM PabOThI
Mopaynas 3
(12 yueOHBIX YaCOB)
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Keiic «KoJsieco —-uM3rorossieHue MINHbI»

[ToctaHOBKa MpPOGJIEMHOV CUTYyalluu U 1 1
MTOMCK TyTeN pelleHmsl.

[TpencraBiieHe mpo6IeMHON CUTYaI B
BUlle (PU3MKO-MHKEHEpPHOro OrpaHuye-
HUSL.

AHanm3 nmpo6eMHOV CUTyalluu, reHepa-
1Msl ¥ OOCY’KIeHMe METOJOB ee pelleHusT
1 BO3MOKHOCTH JOCTVKEeHMSI UIeaIbHOTO
KOHEUHOTO pe3yJIbTaTa.
OTpabarbiBaemble KommereHumu: [lo-
MICK ¥ aHa/IU3 MH(pOpMAaI, KpUTUIECKoe
MBbIIIIJIEHMe, TeHepUpOBaHMue UOei, KO-
MaHIHas pabora.

[TpoekTupoBaHMe MOJEN U3AENS: 0 2
Paspabotka u co3manne 3D mopenu mo-
BEPXHOCTM KoJjieca Ijisi 6ojiee yIydIleH-
HOTO CLIeIJIEHMS C [IOBEPXHOCThIO
OTpabarbiBaeMbie KOMIIeTEeHIIVMN:
Vmenne coszasarb 3D monmenu

10

TexHosornyeckast MOAroTOBKa MOLEJIN: 0 2
BrhIsiB/IeH € TEXHOJIOTMYECKUX OrpaHuye-
HUI 060pYIOBaHMS IJ1s1 IIOJTyYeHMe H6oJiee
pe3yJIbTaTMBHOT'O UTOTA.

OTpabaTbiBaeMble KOMIETEHIIMA: 3Ha-
HJe OCHOB MaTepuayioBeIeHNsI, aAaNTUB-

HBIX TeXHOJIOTUA.

11

IlogroroBka 3agaHusl Oj1 MedyaTu U Iie- 0 2
YaTh U3NEIus:

Nmnopt 3D mopenu 1 BbIOOp MaTepuaia.
Pacmonioxkenne 3D mopenu Ha pabouem
CTOJIe TIPUHTEPA, CO3aHue U MmoaudpuKa-
1M MoAaepsKek, 3amyck 3D mpuHTepa.
OTpabaTbiBaeMbleé KOMIETEHIIMM: 3Ha-
HMe OCHOB MaTepuaioBefeHusI, aauTIB-

HBIX TeXHOJIOTUIA.

12

JMCTaHIIMOHHO: 0 4
BbINOJIHUTD TIOATOTOBKY K ITYOJIMYHOM
JEeMOHCTpalMM ¥ 3aluTe pe3yIbTaTOB
Kerca: [TogroroBka BBICTYIUIEHUS U TIpe-
3eHTalyM M0 UTOTaM paboThI Haf, KEMICOM.

Cosnmanne npesenraunn. Pedaekcust.
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OTpabarbiBaeMble KoMmneTeHumu: Bia-
JeH1€ HaBbIKaM BbICTYIIJICHNSI. HaBbiku

paboThl B TEKCTOBOM peIaKTOpe U Ipo-

rpaMme 151 CO3IaHMS ITPe3eHTalNiA.

2.2. PABOYASA ITPOI'PAMMA MOAVJIA OJIs1 6 KJIACCA

2.2.1. KasrengapHo-TeMaTHYeCKUI IJIaH

Mogpayas 1
(12 yueOHBIX 4YaCOB)
BexkTopnas rpaduka 2 0 2
2 BekTopnas rpaduka 0 4 4
JlazepHble TEXHOJIOTUM U BBEJIEHNE B Ma- 2 0 2
TepuajoBeeHNe.
4 JlazepHble TEXHOJIOTUM U BBEJEHNE B Ma- 0 4 4
TepuaJoBeeHNe.
Mogpaynab 2

(12 yueOHBIX YaCOB)
Vue6nsbIi Keiic «Karmcyia >Xusam»

6 [TocTaHoBKa Mpo6JIeMHOM CUTyalUU TO- 1 1 2
VICK TTYTel peleHmus:

[TpencraBiieHne Mpo6JIEeMHONM CUTYyalIM B
BUZEe (QU3MKO-MHXEHEPHOTO OrpaHuye-
HUSI.

AHanm3 mpo6JieMHON CUTyaluu, reHepa-
sl U 06CYKIEHNEe METOJIOB €€ pellleHMs
Y BO3MOSKHOCTHU IOCTVKEHMSI UIeaTbHOTO
KOHEYHOTO pe3y/ibTaTa.
OrpabaTbIiBaeMbie KOMIIETEHIIUN:
YMeHMe reHepupoBaTh UIEN YKa3aHHbIMU
MeTOAAMM, CJIYIIATh U CJIbIIIATh cobeces-
HMKA, apryMEHTMPOBAaHHO OTCTaMBaTh
CBOIO TOYKY 3peHMs, UCKaTb MHGPOpMa-
M0 B CBOOOJHBIX MCTOYHUKAX U CTPYK-
TYpPUPOBATh ee. Y MeHre KOMOVHMPOBATb,
BUJIOM3MEHSITh U YJIyYIIaTh UOEN.

7 [TpoekTupoBaHye MOIEIN U3IENS: 0 2 2
paspaboTka u cosmanue 2] momenu gucka
C yayullleHHbIMU cBovicTBamu, CosmaHue
Tesia gucka. CosgaHue CImil JucKa
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OTpabarbiBaemble KoMmIeTeHuum: 2]1
MOJIeJIMpPOBaHMe

TexHosornueckast IOArOTOBKA MOOEIN: 0 2
BrisB/ieHMe TEXHOIOTUMYECKUX OrpaHuye-
HUIT 060PYIOBaHMS IJIs TTOTydYeHne 6osee
pe3yJabTaTUBHOIO UTOTA.
IToaroroBka 3aroTOBKMU.
OTpabaTrbiBaeMble KOMIIETEHIIUM: Jia-

3€pHbI€ TEXHOJIOIMN

WsrorossieHne 3aroToBOK Ha cTaHke: M3- 0 2
TOTOBJIEHME pa3pabOTaHHBIX 3JIEMEHTOB
MU3Ienus U3 JMCTOBOIO MaTepuasia Ha Jia-
3€pHOM CTaHKe

OTpabarbiBaeMble KoMmmneTeHmum: Jla-

3€pHbIe€ TEXHOJIOIMN

10

JIMCTaHIIMIOHHO: 0 4
BbImosHNTE TOATOTOBKY K ITYOJIMYHOM
JEMOHCTPALIY U 3a-

HIUTe pe3yJIbTaTOB Kelica:

Co3nmaHne TpOMEKYTOUHOM MTPe3eHTaLMN.
Peduiekcusi. O6cyskmeHne MPOMEKYTOY-
HBIX Pe3y/IbTaTOB Kelca.
OTpabaTbIiBaeMble KOMIIETEHIIVN:
OcHOBBI paboOThI B TEKCTOBOM DPEIAKTOPE

¥ TIpOrpaMMe JIJIsl CO3/TaHusI TIPe3eHTaIVIA.

Mopaynsb 3
(12 yueOHBIX YacoB)
Vueonsii Keiic «Karmcysia XusHm»

11

Coopka koHcTpykumm: OcyllecTsBiieHne 0 2
CcOOpKM pa3pabOTaHHOTO M3MAENUS U3 U3-
TOTOBJIEHHBIX 3JIEMEHTOB
OTpabaTbiBaeMble KOMIIETeHIMK: Pyu-
Hasl cOOpKa U3Heni

12

IIpenBapuTesbHbie TECTOBbIE UCITLITAHMS: 1 1
ITonroroBka M OCYILECTBJIEHME MCIIbITA-
HMUI 10 IaJIeHUIO Ha ITIOBEPXHOCTD, CITYCKY
10 HAKJIOHHOM ITOBEPXHOCTU M BO3MIEN-
CTBMIO Ha U3Je/Ivie MacCOM.
OTpabaTbiBaemble KoMmmeTreHnuu: [Ipo-
BeJleH}ie TeCTOBbIX VICITLITaHMIA.

13

Mopudukanus paspaborku: Kcrpasiie- 0 4
HMe M MoJepHM3auMsi pa3pabOTKU st

11
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yAy4llleHus] TIoKasaTesiei, MpOoBeJeHHbIX
TpeaBapUTEIbHbIX UCITBITAHUN

OTpabaTbiBaemMble KoMmIleTeHIuMu: Jla-
3epHbIe TeXHoJIoruu, 2/1 MogenpoBaHue

14 JducraanmonHo: BpIMOJHUTL MOATO- 0 4 4
TOBKY K ITyOJIMYHONM JEeMOHCTpaLMK U 3a-
IUTe pe3y/IbTaTOB Kelica IPOoBeeHN e T10-
Ka3aTeJIbHbIX KOHTPOJIbHbBIX MCITbITAHUIA:
[ToaroTroBka peur BBICTYIUIEHMSI U TIpe-
3eHTaLNM 10 UTOraM

pabothl Hag KeiicoM. Co3maHue mpe3eHTa-
uun. Pedekcus. O6cyskaeHne pesyibTa-
TOB Ke¥ca.

OTpabaTbiBaeMble KoMIeTeHuum: I1po-
BeJleHMe TeCTOBBIX MCIbITaHMi. OCHOBBI
OpaTopcKkoro mckyccrBa. OmbIT my6/IMMY-
HbIX BbICTyIUIeHMI. OCHOBBI pPabOThI B
TEKCTOBOM DPeIaKTOpe ¥ Iporpamme mjist

CO3[aHMS TTPEe3eHTaLNIA.

2.3. PABOYAM ITPOI'PAMMA MOAVJIA OJIs1 7 KIIACCA

2.3.1. KasengapHo-TeMaTUUeCKUIA IVIaH

Mogyns 1

(12 yuyeOHBIX YacoB)
Paspgen : ®pesepHbIe TEXHOJIOTUMN.

OcHoBBI (ppe3epHOI 06PabOTKYM U3IEIINIA. 2 0 2

2 TexHonOTMS TPAaBUPOBKY HA MIPUMEpPE U3- 2 2 4
TOTOBJIEHMS TI€YaTHOM TIaThI

3 BBenenne B mpobieMaTuKy yueOHOro 2 0 2
Keiica. [TocraHOBKaA MPOEKTHON 3aaun.

5 JIMcTaHIOHHO: 0 2 4
[IpencraBienye mpobIeMHOM CUTYallUN B
BUse (GU3MKO-MHKEHEePHOr0 OrpaHuye-
HYs (OTKJIMK Ha CYIIECTBYIOLLYIO TOTPed-
HOCTb). AHa/IM3 MPOGIEMHOM CUTYaLUH,
reHepauysi METOJIOB ee pellleHMs] U BO3-
MOXXHOCTU JOCTVOKEHMSI UJIeaJbHOTO KO-

HEYHOro pe3yJibTaTa.

Mogyns 2

(12 yuyeOHBIX YacoB)

12
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Vueo6HbIi Keiic «Koeco-co3ganue gucka»

OO6cyxkaeHne TMpeaoKEHHbBIX MEeTOAO0B
pelleHns IIPOEKTHOM 3a[auy ¥ BO3MOXK-
HOCTM IOCTVDKEHMSI MOealbHOr0 KOHeu-
HOTO pesyJibTaTa Ipy BbIOOpPE OJHOTO M3
HUX. BBIOOp ONTMMAJBbHOTO METOJa pe-
menns kevica. CocraBjieHue IjiaHa pa-
GOTHI.

OTpabaTrbiBaeMble KOMIIETEHIIVN:
YMeHMe reHepupoBaTh UAEU YKa3aHHbIMU
MeTOaMM, CJYIIIaTh M CJIBIIIATH cobecen-
HMKA, AapryMEHTMPOBAHHO OTCTaMBaTh
CBOIO TOYKY 3peHus, MCKaThb MHGPOpMa-
1[I0 B CBOOOMHBIX MCTOUHMKAX U CTPYK-
TYpUpOBaTh ee. YMeHMe KOMOMHIPOBATh,

BUOOU3MEHATDL U YJIyUlllaTb UJEU.

2

0

IIpoexkTupoBanme mopenu usmenus: Pas-
paboTrka u cosmanue 3D mMomenu OucKa C
yAydIlIeHHbIMM cBoyicTBamy, Co3sgaHue
Tesa ayucka. CosgaHue cruil JucKa
Kommnerenmunu: 3/1 monenpoBaHue

TexHosorMyeckast MOATOTOBKA MOZIENN:
BbrlsiBiIeHME TEXHOJOTUYECKMX OrpaHuye-
HUI 060pYIOBaHMS [JIs TIOJTyUYeHMe b6osiee
pe3ynbTaTuBHOrO UTora. CosmaHmue Jiniie-
Boy yacty aucka. CosmaHye 3aHel 4acT
IACKa

OTpabaTbIiBaeMble KOMITETEeHIINN:

dpesepHble TEXHOJIOTHUN.

[ToaroroBka mporpamm Jjist ctaHka: Pac-
ToJIokeHe Mogesei B 3arotoBke. Co3pa-
HUe yIpasssiiommx nporpamm. CoxpaHe-
HUS YIIPABJISIONIMX TPOrPaMM

OTpabaTbIiBaeMble KOMIIETEeHIIUN:

®pesepHble TEXHOJIOTUN.

10

JuCcTaHIMOHHO:

Bomonaute 00006IIeHNe MHPOaeIaHHOM
pabOThI B BUIE TPE3EHTALIVN.
OTpabarbiBaembie KoMmmeTeHmumu: Oc-
HOBBI paboOThl B TEKCTOBOM pemaKkTope U
IporpaMme [AjIsl CO3TaHMsI IIPe3eHTaLV,

peduiekcus, olieHKa.

Mopaynsb 3

13
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(12 yueOHBIX YaCoOB)

VueoHbIi Kelic «Koeco-co3gaHue aucka»

11 O6paboTKa ABYX HAeTajel ¢ BHyTpPeHHe 1 1 2
CTOPOHBI.
OrpabaTbiBaeMble KomrieTeHnyu: Dpe-
3epHbIe TEXHOJIOTUN
12 UsrorosiieHne KOHIYKTOpPa 1 1 2
OrpabarbiBaemble kKomneTeHiuu: Dpe-
3epHbIe TEXHOJIOTUN
13 O6paboTka mertaseii B KOHIyKTOpe. KoH- 1 1 2
TPOJIb TIOJTyYeHHOTO pesysbTarta. IlocTo-
6paboTKa M3Heaus
OrpabarbiBaemble KommeTeHimu: Dpe-
3epHbIe TEXHOJIOTUY
14 JycTaHIMOHHO: 0 2 2
BbInosHNUTE MOATOTOBKY K ITyOJIMYHOM
JEMOHCTpAlMM ¥ 3aluTe pPe3yJIbTaTOB
Kelica.
[TonroroBka peum BBICTYIUIEHUSI U TIpe-
3eHTalMM IO UTOraM pPabOThl HAl Keu-
coMm. Cospmanne mnpesenrauun. Pediex-
CusL.
Komrmerennyn: OCHOBBI OpaTOPCKOTO MC-
KycctBa. OmbIT MyOJMYHBIX BBICTYILIE-
Huii. OCHOBBI pabOThI B TEKCTOBOM pe-
JaKTOpE U IMporpaMMe JIJIst CO3IaHusI Ipe-
3eHTalu.
15 OCHOBBI TTAVIKMN. 0 1 1
16 [Taika 371€KTPOHHOM COOPKU 0 1 1
17 Pacmaiika 371eKTpOHHOM COOPKU. 0 1 1
18 BrimonHeHnne caMoCToSITe/IbHOM pabOThI. 0 1 1

2.3.2. MaTepua/IbHO-TEXHUUECKOE 00ecIieYeHne mporpaMmbl

KomnbioTepHoe o60pyapoBaHme

[TepcoHasbHBIE KOMITIBIOTEPBI IJIsT paboThI ¢ 3]1 MOIENsIMM C MPemyCTaHOBJIEHHONM OMepaIiOHHON

cUCcTeMOM U crielyausupoBadHbim [10- 10 miT.

. MouwuTopsr - 10 wIT.
. Knasunarypa USB - 10 mir.
. Mpib USB - 1 1.

IIpodunbHOe 000pygOBaHMe:

. 3D-nipunHTEp YUEOHBIN C TPUHAIJIESKHOCTSIMU - 3 IIIT.
. ®pesep yueOHBIN C TPUHAAJIEKHOCTSIMMA -1 IIIT.
. JlasepHbIit rpaBep yueOHbIN C paMOii Ha Kojiecax-1 1T

14
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8. INaspbHas cTaHIUA - 3 ILT
9. Pyunoiu nHcTpymeHT- 10 KOMIT
IIporpaMmmHoe oGecrieueHue:
10. ITporpammuoe ob6ecrnieuerme CAIIP mjist mpoekTMpoBaHMSI TTeUaTHBIX TIJIaT
11. TI1O obyuaroriiee st CTaHKa
12. T1O 3]1 mogenupoBaHUIO
IIpe3eHTalMOHHOE 000PYyIOBAHME
13. VHTepaKTMBHbBII KOMILIEKT
14. JlomomHuTeibHOE 060PYyIOBaHME:
15. BoITsDKHAs cucTema 1Sl JIa3epHOro CTaHKa (QMIbTPYOIast
16. Cucrema xpaHeHMsI MaTepuasa

2.3.3. CIIMCOK MCIO0JIb3yeMOM JIUTEPATYPbI

JJ1s1 mepgarora:

1. Asnprmrysiep I'. C. Haittu unero. BBemenne B Teopuio peliieHust m3obpeTaTe/bckux 3agady. — Ho-
Bocubmpck: Hayka, 1986

2. UBanos I'. V1. ®opmyJibl TBOpUECTBa, WIM KaK HayInThcs n3o06perath: Ka. s yuammxcs cr. Knac-
coB. — M.: IlpocBenienne, 1994.

3. OuxcoH k. [IpoekTupoBaHMe cucteM: M300peTaTesibCTBO, aHAIM3 U MpUHSITHE peleHumit: [lep. ¢

aHrJ.- M.: Mup, 1969. John R.

Dixon. Design Engineering: Inventiveness, Analysis and Decision

Making. McGraw-Hill Book Company. New York. St. Louis. San

Francisco. Toronto. London. Sydney. 1966.

N o e

Anprirynnep I'. C., Beptkun W. M. Kak craTth rennem: JKnusH. cTpaterust TBOpY. JIMYHOCTU. — MH:

Bbenopyce, 1994.

8. Anprmrysutep I'.C. Anroputm nsobperenus. - M: MockoBckuit pabounii, 1969.

9. Heromaes U. A. ®wiocodus TexHuku: yuebH. mocobue. — Pocros-Ha-Hony: Hentp AI'TY, 1997

10. 3D mopemupoBanue u CAIIP

11. B.H. Bunorpanos, A.[l. borBunnnkos, .C. Buiinenonbckuit — «Yepuenne. YueOHUK 11 0O11Ie-
006pa3oBaTeNIbHbIX yupexkaeHuii»,r.Mocka, «Actpenb», 2009.

12. U.A. Poirtman, S.B. Bnagumupos — «Yepuenne. YuebHoe nmocobue mIs yuammxcs 9 kiacca o6-
111e06pa3oBaTe/ibHbIX yupeskaeHuin»,r.CmomneHck, 2000.

13. I'epacumoB A. A. Camoyunurtenib KOMITAC-3D V9. TpexmepHoe npoektupoBanve — CTpaHmIl:

400;
14. TIpaxoB A.A. Camoyuntenb Blender 2.7. - CIT16.: BXB-Iletep6ypr,2016.- 400 c.
15. KommbioTepHblii MHKUHUPUHT: yueb. mocobue / A. V. BoposkoB [uap.]. — CII16.: 13n-so [Mommu-

TexH. yH-Ta, 2012. — 93 c.

st o0yJarommxcs:

16. ApputuBHbIe TexHoMOrUM YUK, Y. O6paboTka MeTa/sioB 6e3 cHATUS CTPYRKM /U. YUk, —M.:

17. Wsn-Bo «Mup», 1965. -549 ¢

18. WohlersT. Wohlers report 2014: Additivemanufacturingand 3D-printingstateoftheindustry: Annu-
alworld-wideprogressreport, Wohlers Associates, 2014
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19. Printing for Science, Education and Sustainable Development 3.Ksnecc, K. ®onga, M. [I3eHHapo,
CC Attribution-NonCommercial-ShareAlike, 2013
20. https://solidoodletips.wordpress.com/2012/12/07/slicer
21. Bes custtust crpyskku /Y. Yuk.-M.:U3a-Bo «Mup», 1965.-549 ¢
22. WohlersT. Wohlers report 2014: Additivemanufacturingand3D-printingstateoftheindustry: Annual-
world-wideprogressreport, Wohlers Associates, 2014
23. Printing for Science, Education and Sustainable Development 3.Ksnecc, K. ®onnma, M. [I3enHapo,
CC Attribution-NonCommercial-ShareAlike, 2013
24. https://habrahabr.ru/post/196182/ - kopoTKast 1 3aHMMAaTeJIbHasI CTaThsl C Xabpaxabp O TOM, Kak
HY>KHO ITOATOTaB/IMBaTh MOJIEJIb.
25. https://solidoodletips.wordpress.com/2012/12/07/slicer shootout-t-4/ cpaBHeHyue pPaGOThI PasHbIX
CJIaliCePOB.
26. Jlazepubie Texnonorun C. A. Acramuuk, B. C. 'ony6es, A. I'. MakiakoB. JIasepHble TEXHOJOTUN
B MAIlIMHOCTPOEHUN U MeTa/sIoob6paboTke. — benopycckas HayKa.
27. Colin E. Webb, Julian D.C. Jones. Handbook of Laser TechnologyAnd Applications (CripaBouyHMK
IO JIa3ePHbBIM TEXHOJIOTUSIM U UX NpuMeHeHnto) book 1.-2 — IOP.
28. Steen Wlliam M. Laser Material Processing. — 2nd edition. — Great Britain: Springer-Verlag.
29. Beiiko B.IL., ITetpos A
30. Jlasepusnie TexHosorun». Pasmen: Beemenne B nasepHbie TexHonaoruu. —CI16: CIT6I'Y U'TMO, 2009
- 143 ¢
31. Beiiko B.II., JIu6encon M.H., Yepssikos I'.I'., SIkossieB E.b. B3aumopeiicTBue 1a3epHOro nsiyyve-
HUS ¢ BelecTBoM. — M.: @usmatiant,2008
32. ®pe3sepubie TexHosoruu Ps6os C.A. (2006)
33. CoBpemeHHbIe (hpe3epHble CTAHKM U X OCHACTKa: YuebHoe rmocobme Kopbrtabiit [I.M. (1963)
34. ®pe3br.CoBpeMeHHbIE TEHIEHIIMM PAa3BUTHSI M OCHOBBI 3(p(hEKTMBHON SKCILTyaTaluy oopabaThiBa-
fommx crankos ¢ UITY YysakoB A.b. Hmkumit Hosropoa, HI'TVY 2013
35. Tlaiika 1 paboTa C 3J1eKTPOHHbIMM KOMIIOHeHTamMy Makcumuxiuta M. A. TTajika MeTa/lsioB B Ipu6o-
poctpoennn. JI.:llentpanbHoe 610po TexHMueckoi nudopmanym, 1959
36. Ilerpyuun U. E. ®usuko-MopenupoBaHye
37. Tpu ocHOBHBIX ypoka o Kommacy:
e https://youtu.be/dkwNj8Wa3YU
e https://youtu.be/KbSuL._rbEsI
e https://youtu.be/241IDY5p3WA
38. ITaika http://electrik.info/main/master/90-pajka-prostye-sovety.html

DJIeKTPOHHbIE MH(OPMaALMOHHBIE PeCcypChl:
PenosuTtopuit 3D monenein

39. https://3ddd.ru

40. https://www.turbosquid.com

41. https://free3d.com

42. http://www.3dmodels.ru

43. https://www.archive3d.net
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2.4. TIPUJIOXXEHUE 1. OTIMCAHUE YUYEBHBIX KEHCOB, BKJIFOUEHHBIX
B ITPOI'PAMMY.

2.4.1. Keuc 1.«<Kojeco — n3rorosjieHyue HIMHbI»

Omnucanye npobJeMHON CUTYaALIUU

Koneco - camoe mpocToe 13 MHXKEHEPHBIX pellieHnii yesoBevyecTBa. ClieruieHne ¢ 3eMJIEN MPOUCXO-
IUT TOJIBKO TIO TIOJIOIIBE KOJIEC, OHM BBITIOJIHSIIOT POJIb MO KUBAIOIIEN CUCTEMBI AJISI TPAHCIIOPTHOTO
cpenctBa. [1pu nCmosb30BaHMM KOJIEC [IJIST Pa3/IMUHBIX TPAHCIIOPTHBIX CPEACTB HEOOXOAMMO 06eCIieunBaTh
Heo6XOAMMOe CIIeIJIEHMEe UX C 3eMJIEN, YTO MOXKET ObITh JOCTUTHYTO MPUMEHEHMEM CIelaIi3upoOBaH-
HOT'O MOKPBITHS KoJiéc. Kak 6bI BbI peliu 3Ty rmpobiaemy? Bo3MoskHO i pa3paboTaTh Y/IydIlleHHbIe Ta-
paMeTphbl 1JI KaKIOTO TUIA TOBEPXHOCTU?

Kareropus keyica: BBOOHbIN

MecTo Ke¥ica B CTpYKTYpe IPorpaMMbl: 6a30Bbli, MOTMBALIMOHHBIN KeC

KonmyecTBO yUe6HBIX YaCOB: KeycC paccunTaH Ha 12 4/6 3aHATHIA.

3agaum Keica:
1. HccnemoBaTh CylleCTBYIOLLIME MOIE/IM YCTPOICTBA KOJIeca ¥ ero COCTaBHOM YaCTy — IIMHBI.

2. BpIIBUTH KiTIOUEBbIE ImapaMeTpbI M BBIIIOJTHUTD ITPOEKTHYIO 3a4a4y — CKOHCTPYMPOBATDH ITOBEPXHOCTb
OJIs1 KOoJieCa C pa3jiMYHbIMM XdPAaKTEPMCTUKA M MO, pa3/IMYHbIE€ IIOBEPXHOCTN.
OskupaeMble pesyJ/bTaThl PAGOTHI.

ety cmoryT cobpath pa3paboTaTh U CO31aTb COOCTBEHHOE MOKPbITHME JJI KOJieca C 3aJaHHbIMU T1a-
pameTpamu, pacrevyaTtaB Ha3D mpuHTepe HY>KHbIV KOHCTPYKTUB, U MTPOTECTUPOBATH CAMOCTOSITEIbHO pPa3-
paboTaHHOE MPUCIIOCOOIEHNE.
B xope peliiennst mpo6JieMbl Kelica IeTY BBITTOJIHSIOT CJIeAyIOoNe paboThl:
e AHaymM3 pa3/IMYHbIX TUITOB TOBEPXHOCTEN U CIIOCOOOB YJTYUIIIEHNUS CLIETIEHNS C IITMHOIA.
e PaspaboTka cBoel KOHLIENIINY ITOBEPXHOCTH CLIEIJICHMS.
e Co3spmaHye MPOTOTHUIIA U POBEPKA I'UIIOTESI.
e AHaju3 MOTyYEHHbIX TaHHBIX.
e MopepHusaiys MpoTOTHUIIA.
e OO6GcCyKIeHMe U BbISBJIEHME JTYUIIIETO PeIlIeHMs.

e JloaroTroBKka OTUETHOM Mpe3eHTalUM 10 UTOraM pellleHus 3agaHus Keiica.

2.4.2. Keic 2 «Kancyna >xusam»

Onucadne npobJeMHOM CUTYaALIUU

CucreMa ecaHTHPOBaHMsI SKMITaska BHYTPM GOEBOI MaIllMHbI TeCcaHTa Ha peakTUBHO-TIapallliOTHOM
Tsare «PeakTaBp» mosryumia cBoe Ha3BaHME OT CJIOB «peakTuBHbIN KenTaBp». «KeHTaBpOoM» MMeHOBaIach
CUCTeMa CHUKEHMS TIOCPEICTBOM MapalllioTHO-IeCAHTHOM TIaTGOPMbI. OKUIIAK BHYTPU GOEBOM MalllVHbI
BO BpeMSI JeCaHTVPOBAHMS HAaXOAWICS B CHEIMATbHBIX KOCMUYECKUX Kpecax. DKCIIepUMEHT ITPOBOAVIIN
Ha mapatnrorogpome Tyabckoro yue6Horo eHtpa 106-i1 TBapaeiicKoii BO3MYIIHO-I€CAaHTHON IVUBU3NMA.
HukTo n HMKorma rmpeskae He BbIOpAChIBaj C caMoJieTa GOEBYIO TEXHMKY BMECTE C JIMYHBIM COCTaBOM
BHYTpu. Ha TOoT MomeHT TexHuka BIIB mocraBisiach Ha 3eMJII0 ABYMSI Clloco6aMu: ITOCPEICTBOM Iapa-
IIIIOTHO-IECAHTHbIX IJIaTHOPM U MMapalllioTHO-PeakTUBHBIX cucTeM. [locaenHue mpy mpuseM/IeHni 3a JOJIn
CEKYHIbI TaCHJIX CKOPOCTh CHVKEHMS TSKEJIbIX IPY30B M aBTOMATUUYECKM OCBOOOKIAIN UX OT IOJIBECHBIX

-
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ctpor. JINYHBIN COCTaB 3Ke OIyCKaJICs Ha MapainroTax otae/bHo. Ho myis Toro, 4ToObl 3aHSTh CBOM MeCTa
B 60€BBIX MalllMHAX, B peaJlbHOM OO0 SKUIaskaM MHOTIa TPeOYIOTCSI MMHYThI, KOTOPBIX Bpar MOSKET U He
npegocTaBuTh. Kak BeMrpaTh BpeMsi? BbIBOA, MPOCT: IMYHBIN COCTAB HAIO AECAHTUPOBATh B CAMON TeX-
Huke! Havaynach pa3paboTKa mapaiitoTHO-PeakKTUBHOM CUCTeMbl. PaboTa, MpomoJisKaBIIasICs He OAVH O/,
yBeHYa/IaCh yCIIEXOM — Takasl cuctemMa Obiia cosmaHa! Tak TexHMKa, B KOTOPOM TpYU TeCAHTVMPOBAHUM
ObIIO 3aIpelleHO HaXOAUTCST M3-32 OTPOMHBIX IEPEerpy30K, HECOBMECTUMBIX C JXKM3HbBIO, ITPeBpaTUIach B
«KarCyJIbl JKM3HU» COXPaHSIOIIMe HalllMX I'BapAeilleB-AeCaHTHUKOB.
Kareropus xevica: BBOOHbIN

MecTo Kejica B CTPYKTYPE IPOrpamMMbl: 6a30BbIi, MOTMBAILIMOHHBIN

KonnuecTBo yuebHBIX 4YaCOB, Ha KOTOPBIE paccumTaH Kenc: 16 u/8 sauatuin

3agaua Kerica:
[TpensiaraeTcsi CaMOCTOSITEJIBHO CIIPOEKTMPOBATh MPOTOTUII MCC/IeIOBATETbCKOTO MOIYJIS IJIsT BbI-

TIOJIHEHMS pa3BeAbIBaTEe/IbHbIX 3a7ay Ha HEM3BEHAHHBIX TEPPUTOPUSIX, KOTOPBIN COMEPSKUT <«KamCyJy
SKUSHUY».
OsxypmaemMble pes3yabTaThbl:

OGyuyaroliyecs: CMOT'YT 3aKPEeUTb 3HAHMS O JIa3ePHBIX TEXHOJIOTUSX M PEIIUTD MPOEKTHYIO 3a/1a9y -
M3TOTOBJIEHNE B YCJIOBUSIX OI'PAHNMYEHHBIX PECYPCOB: MaTepUaIOB, BpDEMEHM U UCIIOJIb3YEMbIX TEXHOJIOTUIA,
KarcyJsry 6e30MmacHOCTH, CIOCOOHYIO BBITIOJHSTD DS,

B kadecTBe BXOAHBIX JAHHBIX JIJISI TPOEKTVMPOBAHMS IpejiaraioTcs:

1. MakcuMaJbHO BO3MOXKHAs COXPaHHOCTDb «KallCyJIbl JKM3HM» IIPU BBIIIOJITHEHMM BCEX TECTOBLIX 3a/1a-
HUIL;

2. reoMeTpuUecKie pasMepbl (JJIMHa-IIMPMHA-BhICOTa) 0OBEKTa «KaIlCyJia Ku3Hm» He 6osee 55-55-60
MM;

3. ucnosb3zoBaHue He 6osee 4 aucroB (600-300mm) daneps 4vm;

4. CrIoco6GHOCTD MPOEKTUPYEMOTO MOMYJISI BbIIEPKMBATD TaJleHNe Ha TBEPAYIO TOBEPXHOCTb C BHICOTHI
ne menee 0,5 m;

5. CITyCK M0 HaKJIOHHO¥ MMOBEPXHOCTM TPaMILJIMHHOTO 6JI0Ka;

6. MexaHMUecKoe BosmelicTBye He meHee 10 Kr;

7. T1a3bl B 371eMeHTax M3OeJusl JOJIKHBI OBITh BBIITOJHEHBI C IOMOIIBIO JIa3epHOI pe3Ku, 06 paboTKa
(M3roTOBJIEHNME) [TA30B APYTUMM CItocobamy (J1063MK, HAMMIBHUK U T.I1.) HE TOITyCKaeTcs.

8. He momyckaetcs ucrosb30BaHme 151 COEAVHEHNS 3JIEMEHTOB U3IesINs KJIesl.

B xope peliieHnst mpo6ieMbl Keiica IeTH BBITIOIHSIIOT CJIEAYIOINIe PaboThl:
e [IpoexTupoBaHme 1 U3rOTOBJIEHME MIPOTOTUIIA U3AEJINS, UCIIOb3Ys JIa3epHbIN IpaBep [Jis U3TOTOB-
JIEHMSI BCEX 3JIEMEHTOB U JieTaJiell pa3paboTaHHOIO MOIYJIS.

L4 C6op1<a pa3pa60TaHHoro nsnejansd. OCymeCTBJ/ISAeTCS Ha pa60t1eM CTO/JIE.

2.4.3. Keiic 3 «Kosieco- usrorossienue auckKa»

Omnucadne 1pobJIeMHON CUTYaLUU

Korseco - camoe mpocToe 13 MHKeHepHbIX pellieHnit yesioBeyecTBa. Kosieco cumraeTcst mpocTeiiimm
MEXaHM3MOM, KOT[Ja OHO HacaskeHO Ha 3a(PMKCUPOBAHHYIO MJIM BPAIAIOIIYIOCS OCh, KOTOpPas IMPOXOIUT
yepes ero meHTp. YacTo Koieco yCTaHaB/IMBAETCS C LIeIbI0 00eCIIeUNTh IepeMelleHe, B 9TOM CIyuae OHO
SIBJISIETCS YACThIO TPAHCIIOPTHOI'O CPeCTBA, obeceunBas IBVsKeHre ¢ 60bIoi 3hPekTUBHOCTbIO. Ecu

-
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OCb COeIMHEeHa C ABYMS KOJIECaMy, TO BpallleHye KOJEC IPOUCXOOUT TaK, KakK ecyiv Obl OHM ObLIM OTHUM
tesioM. Kosi€écHast OCb SIBJIIETCSI OMHMM M3 IIECTY MPOCTEMIINX MeXaHu3MoOB. OHa MO3BOJIIET MOTYUUTD
MexaHnJecKoe npeumyinecTBo (aHri1. Mechanical advantage), myTém yBeMueHNs IPUIOKEHHOM CUJTBI 3a
CYET KPYTSIIIero MmomeHra. [ lepegaya 3Toro MomeHTa OCYIIeCTBISIETCS AMCKOM Kosteca. HackobKo mpocTo
M3TOTOBUTH AaHHOE u3neye? Bo3MOKHO M 06beIMHUTD HECKOJIBKO (GYHKIMI B OTHOM u3menun? Bos-
MO>KHO JI pa3pabOoTaTh YTyUIlIeHNs MY HOBbIe CBOVICTBA, KOTOPBIE IPUBEIYT Y CYIIECTBEHHBIM YJTyYIlle-
HMSIM MJTU UCITOJTb30BAaTh U3V B HOBBIX YCTPOICTBAX?

Kareropus xevica: BBOOHbIN

MecTo Kejica B CTPYKTYpPE IPOrpaMumbl: 6a30BbIi, MOTMBALIMOHHBIN

KonnuecTBo yuebHBIX YaCOB/3aHATUI, Ha KOTOPbIe paccunTaH Kenc: 12 yacos/6 saHATUM

3amava Keiica: pa3paboTaTh OMCK KoJjieca ¥ OTpaboTaTh HaBbIKM PabOThI Ha hpe3epHOM 0O60pyAOBa-
HUN.
B xope pelieHus mpo6ieMbl Kelica JETY BBIMOIHSIOT CJIeAYIOLIe paboThI:
e AHayM3 Pa3IMYHbBIX TUIIOB KOJIEC ¥ CITOCOOOB KPEIJIEHUS C OChIO.
e PaspaboTka CcBOei KOHIEMIMN aArcKa Kojieca. Co3maHme MpoTOTUIIA U TPOBEPKa IUIIOTE3bI.
o AHaJI]/IB IMOJIYY€HHbIX JaHHbIX.
e MopgepHusalys IpoTOTHIIA.

L4 O6CY)K,E[€‘HI/I9 U BbISIBJIEHME JIYUILLIETO pelIeHM .
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2.5. TIPUJIOXKEHUE 2. 3ATAHUS OJISI CAMOCTOSTEJIbHOM PABOTHI

3amaHust I CAaMOCTOSITE/IbHOM PabOThI, BBIMOJHSIIOTCS O0YYaIOIIMMUCS B MePUOIbI MEXIY yueb-
HBIMU MOJYJISIMU.

Llenb: 3akperuieHne 3HaHUHM ¥ HABBIKOB B paMKaX M3y4eHHOT'O MaTepuasa.

®dopma mpeacTaBiIeHsT pe3yabTaTOB CaMOCTOSITETbHOV PabOThI: BBITIOJIHEHHOE 3aHVe HarpaBJIsi-
eTCsl Ieflarory 1o 3JIeKTPOHHOM NoUTe 40 Havasa CJIeyIoIero MOayJIsl PorpaMMmBbl.

5 knacc (1 rog o6yueHms)

Paspnen 2: AZMTHUBHBIE TeXHOJIOTUU

1 OcHOBBI yepueHUs: 2-X | BeImoaHUTE yepTesk meraim
MepHOe yepueHue.
CAIIP.

2 Cosgaune 3D mopeneit, | Boimonuuts 3D-Mofenb geTanu

nevyaTh Ha IIPUHTEpE
Hertanb. Beipesanue.

6 kacc (2 ros o0yueHus)

Paspgen 3 «JIa3zepHbie TEXHOIOTUM»

3 Bektopnas rpaduka BoinosHuUTh YepTesku Moaenu IJ1sl Ja3epHOM pe3Ku

4 HaBeprIe TEeXHOJIOI'MN HO,ELI‘OTOBI/ITI) npe3eHTaluuio Ha TeMY <<COBp€MeHHbIe Jla3epHbIe TeX-
U BBeJEHNME B MaTepua- | HOJIOTUM U UX IIPUMEHEHNMEe»

JIOBEZIEHMeE.
7 xmacc (3 rog 00yyeHms)
Pasnen 4: @pe3epHble CTAHKU

5 OcHoBbI (pesepHoit 06- | [IpesenTarusa Ha Temy «Buabl dhpes u ux mpumeHeHMue».

PaboOTKM U3EeIni «G-Code. OcHoBHble KOMaHAbl. Hammcanme mporpamm» HarmcaTb

MIPOCTENIIIYIO TPOrpaMMYy [IJIsT CTaHKa.

6 Texuosorns rpaBu- | Cosmaune 3D-momenu u YII nyig craHka.

POBKU.

Paspen 5«TexHomorumn paGOTbI C 3JIEKTPOHHBIMM KOMIIOHEHTaAMM».

7 Texuuka 6e3omacHocTu. | [IpesenTarusa Ha Temy «Ilaiika maTepuasoB. TexHOIOrMM U UX Orpa-
OCHOBBI MANKN. HUYEHUS»
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