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Anpec: Kanyra, yn. J[3epxxunckoro 1.49

Ten. 57-72-46

No5y

Buna nporpamMmmbl

— TI0 CTETNIEHU aBTOPCTBA MOOUPUYUPOBAHHASA
— TI0 YPOBHIO OCBOCHUS — 6A308blil

HanpaBJieHHOCTDH Texnuueckas
Cpoxk peanunzanuu 1 200, 36 uacos
NPOrpaMMblI

Bo3pacr gereit

Ot 12 no 17 ner

dopma peasiMzanuu epynnosasi
NMPOrpaMMbl

dopma OpPraHU3alMu | CMyous
oOpa3oBaTeILHOM

eI TeJIbHOCTH

Ha3zBanue o0be1nHeHUA

«OCHOBBI XaUTEK»

IMexaroru, peajusyoime
Nnporpammy

[TapamonoB Anapei CepreeBuy

1.1. TIlosicHUTEJLHAA 3aMMUCKA

JlanHast ~ mporpamMma  SIBISIeTCS  JOTNOJHUTENBbHOM  0011e00pa3oBaTeabHOM

oOmepa3BUBaOIICl TEXHUYECKOH HANPABJEHHOCTH, O4YHON (opmbl OOydeHus, s
odyuaromuxcst 12 — 17 net, cpokom peanuzamnuu 1 roja, 6a3oBOro ypoBHSI OCBOCHHS
COJICPIKAHMSI.

AKTYaJIbHOCTb M NeJaroruvyeckas mnejaecoo0pasHocTb nporpaMmmbl «OCHOBBI
XalTeKk» 3aKJII0YAeTCsl B BBINOJHCHUHM COLMAIBLHOIO 3aKa3a OOINeCTBA B CHCTEME
JIOTIOJTHUTEIILHOTO 00pa30BaHMs, KOTOPBIH OMPECIIICTCS HAIMOHAIBHBIMH LEISIMH U
CTpaTeTMYECKMMH 3ajJadaMH  pa3BuUTHS Poccuiickoit  ®Pepepainuu, KOHICTIIHSIMHU
COLMATbHO-9KOHOMHYECKOT0 pa3Butusi Poccun m Kamykckoit 007acTH, CO3MaHHS U
(GyHKIMOHUpPOBaHMS. MOJCpHU3AIUS HMHXKCHEPHOrO O0pa3oBaHUS M KavecTBa
MOJITOTOBKM TEXHUYECKHX CICIUAIMCTOB SBJSCTCS OJHOM W3 3HAYMMBIX IMPOOIIEeM,
PEILIEHUIO0 KOTOPOH yaeasieTcs 0co00e BHUMAaHUE MPEACTABUTEIIMHU POMBIIICHHOCTH,
npeaNpUHUMATEIbLCTBA, CHCTEMBbI 00pa3oBaHHMs Ha pa3HbIX €€ ypoBHSX. PasBurthe
TEXHUYECKOT'O0 TBOPUYECTBA MOJIPACTAIONIETO MOKOJICHHUS CTAHOBUTCS OJHUM M3 BaXKHBIX
(GakTOpoB B TPO(PECCHOHATBHOM CaMOOINpEACIeHUuH, (HOPMUPOBAHMM HWHTEpeca K
OCBOCHHIO COBPEMEHHBIX TEXHOJIOTUH ¥ JOCTHKCHUI HH)KEHEPHH.



OTiinunTe/IbHbIE 0COOCHHOCTH 3aK/JIIYAKTCA B TOM, YTO JaHHAas Iporpamma
HalpaBJICHa Ha CTAaHOBJICHHE IPOECKTHOW JEATENbHOCTH oOOydarommxcs B o0yacTu
COBPEMEHHBIX MH)XKEHEPHBIX TEXHOJIOTUNA. B X0/ npakTHyecKux 3aHsATHI IO IporpaMMe
oOydaromuecs MOJIy4aT HaBBIKM paOOThI HA BBICOKOTEXHOJIOTHYHOM OOOpPYAOBAHUH,
MO3HAKOMSITCS C OCHOBAaMH TEOPHM pEIIEHUs HM300peTaTeNbCKUX 3adad, WHKEHEPUH,
BBINIOJHAT pabOThl C AJIEKTPOHHBIMM KOMIIOHEHTAMH, IONMYT OCOOEHHOCTH U
BO3MOYXHOCTH BBICOKOTEXHOJIOTHYHOTO OOOPYJOBaHUS U CIOCOOBI €ro MpaKkTUYECKOTO
OpPUMEHEHHs, a TaKXke OIpeAeNsaT Haubojiee UWHTEPECHbIE HaIpaBiICHHs s
JAIbHEUIIEro MPaKTUYECKOT0 U3yUEHUSI.

Opranuzanys MeJarorn4eckoro Ipouecca MpearnoiaraeT co3gaHue s
oOydaromuxcss KoM(OpPTHOH cpeabl, B KOTOPOH OHHM pPACKpPOIOT CBOM TBOPYECKUE
CIIOCOOHOCTU. JTOMY CHOCOOCTBYIOT KOMIUIEKC METOJ0B, (opM U  CpencTB
oOpa3oBaTenbHOro mponecca. Peamuzanmuss MeToaa KeHCOB IMO3BOJMT  CHAENIATh
MOCTABIICHHYIO 3a/1auy Oojiee HarJIAJHOM UM MOTHBUPYET HCIIOJIB30BaTh MOJy4aeMble
3HAHUSI B peajJbHOM JKM3HU. brarogaps MEXIUCHUIUIMHAPHOCTH  IPOEKTHOM
NEeSATENbHOCTH, oOOydarmuecs OyayT TModydaTb HaBBIKM pabOThl B KOMaHJE,
pacrpeieieHuy poJIe MpPU BHITIOTHEHUU 3aJaHUid, TPeOYIOMMX 3HAHUNW U yYMEHHH B
Pa3JIMYHBIX 00JIACTAX HAYKHU U TEXHHUKHU.

OcHOBBI  M300peTaTeNbcTBA M HMHXKEHEPUH, C KOTOPBIMU IO3HAKOMATCS
oOydaromuecs B paMKaxX IpPOrpaMMbl, JTOJDKHBI C(OPMUPOBATh HayallbHbIE 3HAHUS U
HABBIKU JIJISl PA3IMYHBIX Pa3pabOTOK W BOIUIOMICHHSI CBOUX HACH M MPOEKTOB >KU3HB C
BO3MOXXHOCTBIO IOCJIENYIOLIE MX KomMmepuuanu3anuu. (OcBOeHHME HMH)KEHEPHBIX
TEXHOJIOTUH TOJIpa3yMeBaeT, YTo O0yyaroluecs Mmoyydar psja 0a30BbIX KOMIIETECHIIMM,
BJIQ/JICHUE KOTOPHIMU KPUTHYECKM HEOOXOAMMO [UIsl DPAa3BUTUA HM300pETaTENbCTBA,
MHXEHEPUU U MOJIOJEKHOTO TEXHOJIOTHUYECKOTO MPEANPUHUMATENBCTBA.

JonosiHuTeIbHAA 001e00pa3oBaTe/ibHasi 00LIepPa3BMBAOLIAs NPOrpamMMa
«OcHoBBI xaliTek» - MoaupuuupoBanHas. [Iporpamma cocTaBieHa Ha OCHOBE
XalTek-TyJnKkuTa (METOAMYECKNE MAaTepUalibl HAlpaBleHUs XaWTeK IJi1 MCHOJb30BaHUs
HAaCTaBHUKAMM CETU JETCKUX TEXHOMAapKoB «KBaHTOpMyM» B XOJE€ NEPBOro roja
oOyuenus peredd, aBtop - Tumupbae J[.d.), pexomMeHIOBaHHOIrO (enepanbHbIM
OIepaToOPOM CETH JETCKUX TeXHONapkoB «KBaHTOpHyMm».

AzpecaTt nporpamMmbl
O6yuaronuecs: 00pazoBarenbHBIX opranuzanuii Kamyxckoi o6nactu B Bo3pacte 12-17
net (5- 11 kimaccer).

O0beM nporpaMMbl U peKUM 3aHATHI - 36 aKaIeMHUUYECKUX YaCOB.
3aHsATUA NPOBOAATCS - | pa3 B HeAeNo.

YpoBeHb 0CBOEHUSI co/lepKaHusi — 0a30BbBIN.

®opma 00yueHHs1 — OUHAS.

®opMbl Opranu3annu 00pa3oBaTeIbHOIO NMpoiecca
B ocHoBe 00pa3oBaTenbHOrO mpoiecca JICKHUT MPOCKTHBI METOJl, HHCTPYMEHTAIbHYIO
0a3y KOTOpPOTO COCTaBIJISIET pellieHUE KeilcoB. B Xozie BbIMOTHEHUS Keilca M3ydaroTcs
u30paHHBIE BOMPOCHI OTIENBHBIX TEM, MMEIOIUX AaKTyaJbHOE MPHUKIATHOE WIN
TEOPETHUYECKOE 3HA4YeHHE. Y O0ydarommxcs (GOPMHUPYIOTCS HABBIKM CaMOCTOSITEIBHOTO
noucka M aHalu3a HHQPOpMalUK, MOCTAHOBKH, MPOBEACHMS, OOpabOTKM W aHaiu3a
pesynbratoB  mpoekTta.  OOydaromuecs — MOJAY4YarOT  OMBIT  CaMOCTOSITENBbHBIX
AKCIEPUMEHTAIIBHBIX, TEOPETUUECKUX U MPAKTUYECKUX U3bICKAaHUM.

B cBsi3u ¢ 3THM mpeobaaaoT rpynmnoBsie GOpMbl 00yUSHHS, MOTYT OBITh peau30BaHbI
U MHAMBUAYaAJIbHbBIE, U PpOHTANbHBIE (POPMBI O0yUEHUSI.



Buawbl 3anarui
Onpenenstorcss UEISIMH W COJIEPKAHUEM JEATEIbHOCTH COOTBETCTBYIOIIEIO JTama
BBITIOJIHEHUSI TIPOEKTa U MOTYT MpeaycMaTpPUBaTh MPOOJIEMHBIE JIEKIIUU, MUHU-JICKIIUH,
JEKIIMOHHO-TIPAKTUYECKUE  3aHATHS, OBPUCTHYECKHE Oecelbl, KPYIJble CTOJBI,
JIUCKYCCUU, JEJOBBIE M POJIEBBIC UIPbI, MPE3CHTAIIUM, BBINOJHEHUE CAaMOCTOATEIIbHOMN
paboThI, SKCKYPCUH, KOHKYPCHI, BBICTABKU U IPYTUe€ BUABI YUEOHBIX 3aHITUN U yU4EOHBIX
pabor.

1.2. Ileapb ¥ 3aga4M NPOrpaMMbl

Hear mnporpammbl. (GopMHUpOBaHHWE MEPBUYHBIX KOMIETEHIIMHA TO paboTe ¢
BBICOKOTEXHOJIOTHYHBIM ~ 00Opy/JOBaHMEM, 3HAaHMK OCHOB H300peTaTelhCcTBA U
WH)XXCHepUH, 0a30BBIX YMECHHUA M HABHIKOB MX NMPUMCHECHHS B TIPAKTHYECKOW paboTe U B
MIPOCKTHOM JESITEIHHOCTH.

3agaum:

Oopa3oBaresibHBIEC

— MO3HAKOMHUTh C OCHOBAaMHU TEOPUU PEIICHUS H300pETaTeNbCKUX 3a7a4y
(TPU3) u unxxenepuu;

— HAay4YuTh paboTe B CHCTEME aBTOMATH3HPOBAHHOTO TMPOSKTHUPOBAHUS
(CAIIP) u co3manuio 2D u 3D monernei;

— HAy4YHUTh IPUHITUIIAM PaOOTHI Ha JJa3epHOM 000PYyI0BaHHH;

— HAYYHUTh MPAKTHIECKONU paboTe Ha alTUTUBHOM O0OpPYIOBaHUU;

— HAy4YUTh TMPUHIUIAM pabOThl Ha MEXaHM3UPOBAHHOM O0OpYyIOBaHUU (B
TOM 4nciie crankax ¢ UITY);

— HAYYHUTh MPAKTHYECKOU paboTe ¢ PyUHBIM HHCTPYMEHTOM;

— HAYYUTh MPAKTUIECKOU paboTe C 3MEKTPOHHBIMU KOMIIOHEHTAMH.

Pa3BuBamwiue
— Pa3BUThH HABBIKU, HEOOXOAUMBIE JUI TPOEKTHOM JeSITEbHOCTH;
— Pa3BUTh KPEATUBHOE U MPOEKTHOE MBIIICHHUE;
— pa3BUTh HaBbIKK (P PEKTUBHON MpPE3EHTALNH.

BocnurarteabHbIe
- MOBBICUTH YPOBEHb MOTHBAIIUH 00YUYaAIOIIMXCS K U300PETaTEIBCTRY;
- COJICHCTBOBATH npodeccCuoHaTBLHOMY CaMOOIPEIETICHUIO
00yJaromuxcs;

— COJZICMCTBOBATh 3CTETHUECKOMY BOCIIUTAHUIO O0YUaIOIINXCS;

— BOCIIMTATh YCHIYMBOCTh, YMEHHE TMPEOJ0JeBaTh TPYAHOCTH,
AKKypaTHOCTb TIPH BBHITIOJTHCHUH 3a[aHH;

— BOCIIMTATh 9KOJOTHYECKOE MBIIIJICHUE;

— copMHUpPOBaTH HABBIKK PAOOTHI B KOMAH/IE.

1.3. Copepxxanue nporpaMmmbl



YuebHO-TeMaTHYEeCKUH MJIaH

KoanuecTBo yacoB

Ne | HasBanue pa3zgena (ketica),
n/m TEMBI Teopusi| Ilpaktuka | Bcero Dopma
ATTEeCTAlUU/KOHTPOJIS
OCHOBBI TeOpHH pelIeHus!
n300peTaTesIbCKUX  3a1a4
1 (TPU3). OcHOBBI 2D 6,5 9
MO/1eJIMPOBAHMS,
BEKTOPHON  rpadukd ©
JIA3ePHOM Pe3KH.
Beenenune B tematuky TPU3. Orpoc 00yJaromuxcs
11 [locTaHOBKa npo0IeMHON 05 1 0 TEME, Pa3JIUYHbIC
CUTYyaIUH. BIaHUS HAa
npumeHenue TPI3
Ornpoc 00y4aromuxcs
1.2 1 2 10 TeMe
JlazepHble TEXHOIOTHH.
OcHoBBI 2D-moaenupoBaHus, Pacora B CorelDraw
BEKTOPHOU TpauKu. u Komnac 3D, neuats
1.3 [IpoekTupoBanme 7 2 3 W3/ICTIMN Ha JIA3EPHOM
M3TOTOBJICHUE W3JCNUS Ha CTaHKe
ITa3epHOM CTaHKE.
Co6opxka KOHCTPYKILIUH [Tonnoe CO3/J1aHUE
W3 JIETHS. TecToBbIE M3/IeNusl, ero cOOpKy
1.4 |mcoertanus u MoaMdUKAIHS 2 2 U [IOATOHKH
pa3paboTKu.
(OCHOBBI MPOEKTHOTO Co3nanue
1.5 |moxymMeHTHpOBaHUSI. 1 1 Mpe3eHTALNT Ha
[loaroroBka npe3eHTaIUU. MPOEKT
OcHoBBI 3D-
2. |momeaupoBanuss u 3D - 15 18
ne4yaTu
OCHOBBI TPEXMEPHOTO Urenue  geprexe,
2.1. mpencraBneHus OOBEKTOB ¥ 1 2 |IPCACTABICHHUE HX B
3D-MoIeMpOBaHuUs 3X MEPHOM BHJIE
29 OcHOBBI JCKU3HOI'O 9 3 HOCTpOGUHI/Ie
MPOCKTUPOBAHUS. gepTEexKEH
23 [pakTukym 1o 3D- 8 8 HOCTpOfHHe 31
MOJIETHPOBAHHIO. MOJIeJiel MPOEKTOB
Ileyatp Mogmeneli u
2.4. 4 5 BanuTa MpoeKTa
3D-neyats.




3. OCHOBBI TEXHOJIOTUM MAHKH 7 7
OcBOEHHE UHCTPYMEHTapHs IIpakTyka 110 nanke
3.1 |nnst maiikw. 1 1
[IpoexTupoBaHue
3.2. [IpoexTrpoBaHuE U3ENHUS. 2 2 PIICKTPOHHOTO
YCTpOMCTBA
33 [Msrorouenue U3JICITHS 2 2 Vsrotosnenue
METOIOM TIAKH. M3 1CTTHA
McnpITaHue HU3ACIUMN,
MCITpaBJICHUE
3.4. [TecroBble UCIIBITAHUS, 2 2 OIIMOOK M CO3JaHHE
Monudukanus — pa3paboTKu, MPE3CHTALINT
MOATOTOBKA MPE3EHTAIUH. MPOJIYKTa
3ammura y4eOHo-
4 Hrorosas aTrecramus 2 2 WHKCHEPHOT0  IIPO-
eKTa (Ha BHIOOP)
HTtoro 5,5 30,5 36

1.4. Copepxanue yueOHOI0 nJjiaHa

1. OcHoBBbI Teopuu peuieHusi udodperareabckux 3agad (TPU3). OcuoBbl 2D
MO/ eJIMPOBaHNS, BEKTOPHOI rpaguKH U JIa3epHOH pe3KH.

1.1. Bseaenue B tematuky TPU3. IloctanoBKa nNpo0/1eMHOMH CUTyaluH.

Teopusi. IlonsATHe mnpoekTHBIX oOrpaHnyeHU. OCHOBBI TEOPUU PELICHUS
M300peTaTeNbCKUX 3aaad (MO3rOBOM MITYpM, METOA (DOKaTbHBIX OOBEKTOB), APYTHX
metonoB TPU3 ® MeTogoB mMOMCKAa TEXHUYECKUX pPEIICHHH, H300peTaTeabCcKoi
pa3muHku. [IoHATHE NPOAYKTUBHOTO MBIIIJIEHUS, WH)KEHEPHBIX OrPAHUYECHUH.

Mpakruka. Keiic 1 «Kamncyna xusan» (AHanu3 mpoOJIEMHON CHUTYyaIlHH,
NPEJCTaBICHHON B BU/I€ (PM3UKO-MHKEHEPHOTO OTpaHUYEHUs, TeHepalus U 00CyKIeHne
METOJIOB €€ PEIICHUS U BO3MOXXHOCTH JIOCTHIKCHUS HICATbHOIO KOHEYHOTO PE3yJIbTaTa).

1.2. JlazepHble TeXHOJIOTHH.

Teopusi. 3HaKOMCTBO € J1a3€pHBIM IpaBepoM. TexHHKa 0€301aCHOCTH.

Mpakruka. Keiic 1 «Kamncyna xw3Hm» (BbIABICHHE TEXHOIOTHYECKHX
OrpaHUuYEHUN O00OpyHOBaHUS [IJIs TMOJIydeHHs] Oosee pe3yJbTaTUBHOTO HUTOTa.
[ToaroroBka 3aroTOBKH).

1.3.  OcHoBbl 2D-MonenupoBanus, BekTopHoii rpa¢uku. IlpoexTupoBanue
U M3rOTOBJICHUE M3eJIUs HA JIa3ePHOM CTaHKe.

Teopusi. OcHoBbI 2D-MoaenupoBaHusl, BEKTOPHOU rpapuKu.

IMpakruka. Keiic 1 «Kancyma sxm3am» (M3rotoBnenne pa3paboTaHHBIX
DIIEMEHTOB W3JICNUS U3 JMCTOBOTO MaTepralla Ha JIa3ePHOM CTaHKe).

1.4. CoOopka KOHCTPpyKHMM wu3AeiausA. TecroBble HCHBITAHMA H
MoaupuKaAusA pa3padoTKH.



Ipakruka. Keiic 1 «Kancyna sxusun» (OcyinectBienne cOOpKU pa3paboTaHHOTO
U3JIeNMs U3 M3TOTOBJICHHBIX 3JIEMEHTOB. [IpoBeneHHe MOATOTOBKHM U OCYIECTBIICHHS
UCIIBITAHUN 10 TAJCHUI0O Ha TOBEPXHOCTb, CIIYCKY IO HAKJIOHHOW IMOBEPXHOCTH U
BO3EHCTBUIO Ha M3/IEIHUE MAaCCOM).

1.5. OcHOBBI NPOEKTHOTO0 J0KYMeHTHPOBaHus. [logroroBka npe3eHraumnu.

Ipakruka. Keiic 1 «Kancyma sxu3an» (IIpoBeneHHe TECTOBBIX HCIIBITAHUI.
OcHOBBI OpaTOPCKOro McKyccTBa. ONBIT MyONIUYHBIX BBICTYIUIEHUH. OCHOBBI paboOThl B
TEKCTOBOM PEJaKTOpPE U MPOrpamMMe JIJIsl CO3aHuUs MPE3CHTAIHIA).

2. OcHoBbl 3D - mogesupoBanusi u 3D - neyaTn

2.1. OcHOBBI TpPEXMepHOro mpeacTrabjieHuss 00bekTOB M 3D-moaenupoBa-
HUS

Teopusi. TpéxmepHoe mpexacraBieHue o00bekTOoB. (CHcTeMa KOOPAMHAT.
[Tnockocte W mpsimasi B mpoctpaHcTBe. OO0BEMHBIE Trpaduueckue NpuMUTUBHL. 3D-
MOJIETI B BUPTYaJIbHOM MHpeE, co3nanue TpéxMepHbix 00bekToB. OcHOBBI CAIIP, cpenbl
3D-monenuposanus CorelDraw nu Kompas 3D, unTepdeiich u maHem HHCTPYMEHTOB.

Ipakruka. Keiic 2 «Koneco - msroromnenue mumHbly (M3ydenue cpempr 3D-
MOJICJIMPOBAHMUS, MIOATAINHOE CO3/IaHUE MPOCTHIX MOJENEHN I U3y4YeHHs] BO3ZMOXKHOCTEMN
CAIIP (CorelDraw u Kompas 3D).

2.2.  OCHOBBI 3CKHU3HOT0 MPOEKTHPOBAHUSA (KOT PYKH»)

Teopusi. DCKU3HOE MNPOEKTUPOBAHUE W SCKU3HBIA MPOEKT. ITambl 3CKU3HOTO
npoekTupoBaHus. [IpoekTHbIE OTpaHUYEHNS IPU KOHCTPYUPOBAHUU U3EIIHSL.

IMpakruka. Keiic 2 «Kosneco - msrorominenue mmHbly (OnpeaencHue MOICTH
Oyayuiero usaenusi, nata-ckaytuar. Co3znaHue 3ckuza Oynylied Mojaenu «Ha Oymarey
(pucoBaHME OT PYKH).

2.3. Tlpaktuxkym no 3D-moneanpoBanuio

IMpakruka. Keiic 2 «Koneco - nsroropnenue mmHb (PadboTa ¢ M13MepUTEIbHBIMU
UHCTPYMEHTaMH, oHATHE MaciiTaba. [IpoekTupoBanue Mojenu BEIOPAaHHOTO U3JEHS B
CorelDraw u Kompas 3D, pa3pabotka u coznanue 3D-Monmenu o creHepupoBaHHOMY
paHee 3CKu3y).

24. 3D-nmeuatsn

Teopus. [Ipouecc 3D-neuaru, xknaccudukanus 3D-npuntepoB. OCOOEHHOCTH H
WH)KEHEPHbIC OrpaHUYEHUs aJJUTUBHBIX TexHojoruil. Ilpouecc mnoxaroroBku 3D-
mozeneit k neyatu. [Ilpumenenue 3D-nieyaTu B TOBCETHEBHON KU3HHU.

IMpakruka. Keiic 2 «Koneco - w3rotoBneHwe mmuHb (TexHOMOrMYeCKas
noaroroBka 3D-Momenn K medatm ¢ y4eTOM TEXHOJOTMYECKUX OrpaHUYEHUN
o0opyIoBaHMS).

3. OCHOBBI TEXHOJIOTHH TAHKH

3.1. OcBoeHHe MHCTPYMEHTAPHUs AJs NAHKHU

IpakTnka. O3HaKOMJIEHHE C TEXHOJIOTHEH MalKu Mpu padoTe ¢ MUKPOCXEMaMH,
IIPOBOJIAMH U MPOBOJIOKOM. [IpakTuKyM 110 malike MUKPOCXEM, IIPOBOJIOB U ITPOBOJIOKH.

3.2. IlpoekTHpoBaHHe U3IeTUSA

IIpakTnka. Pa3zpaboTka OpUruHaIbHOTO U3/ENHUs, CO3/IaHUE €ro ICKU3a, YepTexka.

3.3. M3roroBJieHMe U3/1eJ1UsI METOAOM NAKHU

IMpaxkTuka. M3rorosiieHue n3gaenus METOIOM ManlKH.

3.4. TecroBble uUCHbITAHUA, MoAUUKANUA Pa3padOTKH, TMOATOTOBKA
Npe3eHTAlHN



IIpakTuka. [loaroroBka W MpOBEICHHUE HCIBITAHUN M3ACIHUS Ha BBIMOJHEHUE
MOCTaBJIEHHBIX 3a7a4. [lo uToraM HCHbITAHUM BBISIBICHUWE HEIOCTATKOB KOHCTPYKIIUH,
BHECEHHE [IOMPaBOK, HCHOpaBiIeHUE U MojepHM3anus pa3padborku. Iloaroroska
MIPE3CHTAINH CO3aHHOTO U3JICTIHS.

4. Hrorosas arrecranus.
IMpakTnka. 3anmra y4eOHO-MHXCHEPHOTO MPOCKTA.

1.5. TIlnanupyemble pe3yJabTaThl

Kpurepusimu u noxazatensiMu 3((EKTUBHOCTH OCBOEHHSI IPOrpaMMbl SBISETCS
BJIaJICHHE OOYy4aroIUMHUCA NPOPECCUOHATBHBIMU, NPEIMETHBIMU W YHUBEPCAIbHBIMU
KOMIIETEHIIUSIMH, a TAKXKE IOIYYEHUE TOTOBOIO ITPOEKTa B KAYECTBE pe3yJsIbTaTa.

IIpenmeTHbIe pe3yJibTaThI:

—  3HaHUE OCHOB M NPHUHLUIIOB TEOPHH DPELICHHUS H300peTaTerbCKuX 3ajad
(TPU3), oBnageHne HavyaIbHBIMU OA30BBIMU HAaBBIKAMU WHKEHEPUU;

— 3HAaHME W IIOHMMaHWe NpuHIUINOB mpoektupoBanus B CAIIP, ocHOB
co3nanus U npoexkruposanus 2D u 3D moneneii;

—  3HaHUE OCHOB U OBJIQJICHHE TMPAKTUUYECKUMU Oa3uCHBIMU 3HAaHUSMU B
paboTe Ha aJJUTUBHOM O00OPYI0BaHUY;

—  3HaHHWE OCHOB M MPUHLHUIIOB PadOTHI HA JIa3epHOM 000pPYAOBAHUH;

—  3HaHME OCHOB M OBJIaJIEHUE MPAKTUYECKUMU Oa3MCHBIMU 3HAHUSIMHU B
pa0doTe Ha CTaHKaX C YUCIOBBIM MIPOrPaMMHBIM yIIpaBiIeHUEM (KOHCTPYKTOP MOAYJIbHBIX
cTaHKoB, 3D-nipunTep);

—  3HaHWE OCHOB M OBJIaJICHUE MPAKTUYECKUMU Oa3MCHBIMU 3HAHUSIMHU B
paboTe ¢ py4YHBIM HHCTPYMEHTOM;

—  3HaHUE OCHOB M OBJIAJICHHE MPAKTHUECKUMHU OA3UCHBIM 3HAHUSIM B paboTe ¢
AJIEKTPOHHBIMU KOMIIOHEHTaMU;

—  3HAaHME U NOHUMAHHE OCHOBHBIX TEXHOJIOTH, UCIIOIb3YEMBIX B XaUTEK, UX
OTJIMYKE, OCOOEHHOCTH U MPAKTUKU MPUMEHEHUS TIPU pa3paboTKe MPOTOTHUIIOB;

—  3HaHWe TMoib30BaTeNbckoro wuHrepgeirica mnpodunsHoro 1O, 6Gazo0BbIX
00BEKTOB HHCTPYMEHTAPHSI.

MeranpeaMeTHbIE Pe3yJabTATHI:

—  yMmeHue paboTarb B KoMaHje: pabora B oOuieM putme, 3¢p(eKTHBHOE
pacnpenesnenue 3a1ad 1 Jip.;

—  yYMEHHE  OpUEHTHpPOBaTbcs B  HH(GOPMAIMOHHOM  IPOCTPAHCTBE,
MPOJYKTUBHO UCTIOIB30BaTh TEXHUUYECKYIO JTUTEPATYPY AJIsl TOUCKA CIOKHBIX PEIICHUM;

—  HaJu4Me KPUTUYECKOTO MBILUICHHUS;

—  MPOSIBJICHHE TEXHUUYECKOrO MBIIIJIEHUS, MO3HABATEIbHON JAESITeIbHOCTH,
TBOPUYECKON MHUIIMATUBBI, CAMOCTOATEIbHOCTH;

—  TOTOBHOCTb M CIIOCOOHOCTh TPHUMEHEHHUS TEOPETUYECKHX 3HAHUM IO
buzuke, uHPOpPMATHKE ISl pEIICHUS 33/1a4 B pealIbHOM MUDE;

—  cmocoOHOCTh MPAaBUIBHO OPraHU30BBIBATH pabouee MECTO U BpeMs IS
JOCTUKEHUS TOCTABJICHHBIX LIEJIEH.

JInuHOCTHBIE pe3yJIbTaThI:

—  cHnocoOHOCTh TBOPYECKH peIIaTh TEXHUUECKHE 3a/1auH;



—  HaJM4Me BBICOKOTO MO3HABATEIILHOTO MHTEPECca 00yJaroluXCs;
—  yMEHHUE CTaBUTh BOMPOCHI, CBSI3aHHBIE C TEMOW MpPOEKTa, BEIOOP Hambosee
3¢ (PEeKTUBHBIX pPElICHUH 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

Paznen 2. KoMieKe OpraHn3anioOHHO-NIeAArOTM4eCKUX YCJI0BUM

2.1. KanennapHblii yueOHbI rpaguk

Ne yueOHoii Hegeu Jara Tema Yacsl
Beenenue B remaruky TPU3.
1 07.09.2023 ITocTanoBKa MpooIeMHOM 1
CUTYAIIHH.
2,3 ;igggggg JlazepHbIe TEXHOJOTHH. 2
28.09.2023 OCHOBEI 2D-M§)I[GJII/IpOBaHI/Iil,
4156 05.10.2023 BEKTOPHOM IpauKH. 3
” [IpoexTrpoBaHue U U3rOTOBIICHUE
12.10.2023 HU3JICJINS Ha JIJa3€pHOM CTaHKE.
COopKa KOHCTPYKIIUU U3ICTTHSI.
78 19.10.2023 TecTOBbIE UCIIBITAHNS U 5
’ 26.10.2023 MoauduKkanus pazpaboTKH.
9 09.11.2023 OCHOBBI ITPOEKTHOTO 1
nokymeHtupoBanus. [Toqroroska
MIPE3CHTAIHH.
10,11 16.11.2023 OCHOBBI TPEXMEPHOTO 2
23.11.2023 | npexacrasienus 0obekToB 1 3D-
MOJETUPOBAHHUS
12,13,14 30.11.2023 OCHOBBI 3CKU3HOTO 3
07.12.2023 MPOCKTUPOBAHMS.
14.12.2023
15-22 21.12.2023 IIpaktukym no 3D- 8
28.12.2023 MOJEJIMPOBAHHUIO.
11.01.2024
18.01.2024
25.01.2024
01.02.2024
08.02.2024
15.02.2024
23-25 22.02.2024 3D-neyarts. 3
29.02.2024
07.03.2024
26 14.03.2024 | OcBoenue MHCTpYMEHTApUS IS 1
MaKu.
27,28 21.03.2024 [IpoexTupoBanue u3aenus. 2
04.04.2024




29,30

11.04.2024
18.04.2024

HsroroBienne n3aenus
METOJIOM ITalKH.

31,32

25.04.2024
02.05.2024

TecToBbIC HCIIBITAHUS,
Mo uUKaIHs pa3padoTKy,
MIOJITOTOBKA MTPE3ECHTALIH.

33,34

16.05.2024
23.05.2024

HroroBas arrecranusa

Ne i/

2.2. YcJoBHS peajin3anuy NporpaMmmbl

MaTepHaJIbHO-TeXHH‘{eCKHe YciaoBus peajin3allum IporpaMmmabli:

HaunmMmenoBanue

KpaTkue TexHuYecKHe XapaKTePUCTUKH

En.
H3M.

Koa-
BO

IIpoduansHoe odopynoBanme

3 D-nipunTep yueOHBIi

- Tun nmpunrepa: FDM, FFF,

- Mmatepuan (ocHOBHOMH): PLA,

- KOJIMYECTBO MeYaTalonX roJI0BOK: 1,

- pabouHii CTOII: C TOOTPEBOM,

- pabouas 00mactb (XYZ): ot 180x180x180 mwm,

- MaKCUMaJbHasi CKOPOCTh Neyatu: He MeHee 150
MM/CEK,

- MHHUMAaJIbHAS TOJIIMHA CJI0sT: He Oosee 20 MKM,
- 3aKPBITHIN KOPITYC: HAIMYHE,

- OXJI&XKJICHHE 30HBI MIeYaTH: HATNIHE

1.2

3 D-mipuHTEp C ABYMS
AKCTpyJAepaMu

- Tun npunrepa: FDM, FFF,

- Mmatepuan (ocHOBHOM): PLA,

- KOJIMYECTBO TMEYATAIONINX TOJIOBOK: HE MEHee 2,
- paboyYHii CTOJI: C MTOIOTPEBOM,

- pabouast 001acTh (XYZ): ot 180x180x180

MM,

- MaKCUMaJbHasi CKOPOCTh Neyatu: He Menee 150
MM/CEK,

- MUHUMAJTbHAS TOJIIMHA cIosi: He O6onee 20 MKM,
- 3aKPBITHIN KOPITYC: HAINYHE,

- OXJIKJICHUE 30HBI MIEYATH: HAJTUINC

IT.

1.3

JlazepHblii rpasep

- Tun cranka: ManorabapuTHBIH,

- pa3mep paboueii oomactu: He MeHee 600*300 mm,

- MaKCUMaJbHasi MOIIHOCTh: HE MeHee 50 Barr,

- IOCTYIHBIE MaTepPHAaJIbl IS JTa3epHON Pe3KH
rpaBUPOBKH: (haHepa, TUIACTHK, aKPHJI, Pe3HHA, KOXKa
u IIp.

MomrocTs m3nydatens 30BT

Twun m3nyuatens Ornasanasiii CO2 nazep

Tun oxnaxaenus uznyyaresns BozgymHoe
[TpousBoautens nznydatens Synrad 48series Synrad
FireStar

Cpoxk ciryx0b1 uziyuarens 40 000 gyacos
BosmoxHOCTh nepe3anpaBki EcTb

Kitacc 6e3omacuoctu Class | Laser Product
Compliant with EN60825

Class Il Laser Product Compliant with CDRH
Pabouas obmacts 458 x 305mMMm

mT.




MaxkcuMasbHBINA pa3Mep 3arpykaeMoro Marepuana
503 x 310 x 155mMm

I'aGaputsr ctanka (6e3 ymakoBku) 740 x 780 x
410MM

Bec cranka (6e3 ymakoBku) 75Kr

Makc. CKopoCTh ABUTaTenei 1M/c
[MpousBoautensHOCTh 1137 cM2/4

Tun npuBona CepBoasuratens (Hansen, CILIA)
ITepememnienue o ocu Z ABTOMaTHYECKOE
Cucrema QOKyCHPOBKH
ABTOMaTHYECKasl/TOTIOTHUTENBHO PYYHOH IIYTI B
KOMILIEKTE

ABgapuiinoe BbikiroueHue EcThb

Paspemenue 125, 250, 300, 380, 500, 600, 750, 1000
DPI

Ocgemenne padouero momst Smart light
Wnrepdeiic LPT, USB

O6wem Oydepa namsaru 32 Mb (pacmupseMslii 10
64Mb monynsmu SIMM)

Hucrneit 4-X cTpodHBIN rpadudecKuil quctuieit
0TOOpakaeT uMs TeKyIiero (daiina,

BpEMs BBITIOTHEHSI, MOIITHOCTh, CKOPOCTD, (ailiIbl,
3arpyxeHHble B Oydep mamsT, MEHIO HaCTPONKU U
JUAarHOCTHUKU.

Onexrporuranue 220V / 0,75-3 kW / 10-15A / 50Hz,
3a3eMIJICHHE 00513aTeNIbHO

1.5

COTOBBIH CTOJI I
JIa3epHOTO TpaBepa

CoBMeCTHMOCTH ¢ mmo3uimei 1.7.3

mT.

1.6

CrnemmanusupoBansbiii [1IK
JUIA CTaHKa C
MaHUITYJISTOPOM THIIA MBIIIIb

- IIpomeccop: He meHee 4 snep,

- IPOM3BOAUTENHLHOCTE TpoIIeccopa (1o TeCcTy
PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He menee 5000
€IUHUII,

- TAKTOBas yacToTa: He Hke 1,6 I'T,

- 00’beM OIEepPaTUBHOM MaMATH: HEe MeHee 4 [0,

- 00beM kecTKoro aucka: He meree 500 I'0 (umu
TBEPJIOTEILHOTO HaKonuTeNs: He MeHee 128 1'0)

JonosHuTtenbHOe 000py10BaHUE

2.1

ITasimpHas cTaHus

JomnonuaurensHoe obopynosanue L40

2.2

OII0BOOTCOC HIIH OITIETKA

HaznavyeHne uHCTpyMeHTa: yAalleHHEe OCTaTKOB
TIPHIIOS

2.3

Tpetbs pyka

- Hanuuue 3a:xuMoB: HE MeHee 2 MITYK,
- TyTia: HATNIue

2.4

Ha6op nHcTpy™MeHTa

2.5

KineeBoii mucroner

- lnaMeTp KJIEEBOTO CTEPKH:A: HE MeHee 11 MM,
- IUTaHue oT wekTpocetu 220 B: nannyue,

- HOJKKa-TIOJICTaBKa: HAJINYHE,

- (PyHKUUS PEryJIMPOBKH TEMIIEPATyPHI:
PEKOMEHy€eTCsl

2.6

[TnockoryOst

- Pyunoit MHOro()yHKIIMOHAIBHBIM HHCTPYMEHT LIS
3a)KMMa M 3axBara JieTalieil pa3Hoit Gopmbl,

- pexyIas KpoMKa Juid Iepepe3aHus MaTepuaa:
HaJIn4ue

2.7

Bokopesst

Py4Hoii pexxyiniit ”HCTpYMEHT [ epepe3aHus
MaTepuaa, -MaTepuai-MeTaul, -MaTepran pydeK-
PE3MHA/TUIACTHK/KOMOMHUPOBAHHBIC




2.8

Hab6op nunIieTos

ObecneueHne 3axBaTta U yACpP>KaHUSI MEJIKHX
IPEIMETOB: MaTepHaJ: METAJLT; KOJTHMIECTBO: HE
MeHee 4 MTyK

2.9

KoBpuk ans naiiku

TepMOCTONKMI KOBPUK JJI MANKH U 3aLUThI CTOJIA
OT BBICOKOW TEMIIEPATYPHI NasIbHUKA, IPUIIOS,
(roca

2.10

[Iyponogept

- Hucno akKyMynIATOpOB B KOMILIEKTE: HE MEHEE 2,
- peBepc: HaIU4He,

- HaJIM4Ke IByX ckopocteit Keiic/yemonan: B
HaJIN4YUHU

2.11

YHUBepcaabHBIH HA00p
OTBEPTOK

- JIyis MOHTaXa M JEMOHTa)Ka KPETIEIKHBIX
COCIUHCHUH,

- OTBEPTKHU IUTUIEBBIC U KPECTOBBIC: HATMIHE,
- IeprKaTellb AJ1s1 OUT: HAJIM4He,

- KoJan4ecTBo — He MeHee 40 mmT.

- Habop OUT: Hanu4Ke

Pacxoanble maTepuasbl

[Tnactuk nns 3 -npunTtepa

TonmuHa MIacTUKOBOW HUTH: COOTBETCTBUE 311-
npunrepy (mmn.7.1-7.2)

Marepuan: PLA

Bec katymku: He menee 750 rp.

Uepnsblii: He MeHee 10 wT;

KpacHsbIii: He meHee 10 mT;

Oeblii: He MeHee 10 miT;

opaHkeBbIi: HEe MeHee 10 wT;

Oupro30BbIi: He MeHee 10 1T,

KOMII
JICKT

3.2

AOpa3uBHas ryOKa

Ha3Hnadenwue: 11 3a4MCTKY MOBEPXHOCTEH W/MIM UX
nundoBanust;, 3epauctocts: P180; Pasmep, MM: He
MeHee 100x68.5x27

mT.

10

3.3

AJIOMHHHUEBBIA YTOIOK

Tun: ['-00pa3HebIii aroMUHEEBBIH poduTh; Pazmep:
10x10 mm; Tommmaa: He 60iee 2 MM

10

3.30

W3onenTa

Ha3uauenwue: kieiikas JIeHTa I
ANIEKTPOMOHTAKHBIX ¥ PEMOHTHBIX paboT; [[nmnHa: He
MeHee 20 M;

Cunss: He menee 10 i,

JKeaTo-3eyeHas: He MeHee 10 mT,

Oenas: He menee 10 T,

KpacHas: He MeHee 10 mT.

KOMII
JICKT

3.31

Cymnep-knei

Jnst coenuueHus (CKIEUBAHNA) Pa3TUIHbBIX
MarepuanoB. Bec: He MeHee 5 rp.

IT.

50

3.32

Kueii ynuBepcanbHbiil THIA
MomeHT

Jlnis coenuHeHus (CKICHBAHUS) PA3THUHBIX
MaTepuaioB

15

3.33

KoBpuk yHuBEpCcaIbHBIN B
pyJiione 50*150cm

s 321U Thl TOBEPXHOCTEN OT NOBPEKIACHUI

mT.

3.34

MuHHn-Kycauku

Pexxymuiit ”HCTpYMEHT AJIs Iepepe3aHus MaTepuana;
Marepuan: Metai; nuaroHans: 130 MM; Marepuan
pydeK: IUIaCTHK/pe3nHa/KOMOUHUPOBAHHBIE

mT.

10

3.35

MoHTaXHBIN TPOBOJ

HaGop mpoBOIOB 17151 QIIEKTPUKH, SIICKTPOHUKH,
npubopoB u T.1. Mzomsanus uz [1BX: nanuuue; XKuna
MHOT'OIIPOBOJIOYHAs MeHas: Hanuuue; Jnuna: 30 m

mT.

3.36

Hab6op xapanmareit
IIJIOTHUKA

Hepensiaabie kapannamui. Komnaectro: He Meree 10
IITYK

Ha00

3.37

HaGop kucTeit 1151 BOIHBIX
Kpacok

KommuecTBo kucteil B Habope: He MeHee 3 MTYK

Ha00

10

IIpe3enTannonHoe 06opya0BaHHE




6.1 IIpoekrop Tum: nopraTuBHBIHA mHpokopopMaTHbI, Pa3pemnienue: He IIT. 1
MOPTaTHUBHBIN menee 1920x1080 (Full HD)
6.2 OKkpaH - Tun sKpaHa: CTalrOHAPHBIN IIT. 1

2.3. @opMBbI aATTECTAIUN/KOHTPOJISI

BxoaHoii KOHTPOJBL. VMeeT OUarHOCTHMYECKHE 3aJayd U OCYIIECTBIACTCS B
Hayajie OOydYeHHs C IeNbl0 ONpEACNICHHs] HA4YaJlbHOTO YPOBHS  MOJTOTOBKHU
00y4Jaromuxcs, UMEIOIINXCSI 3HAHWM, YMEHUI U HABBIKOB, CBS3aHHBIX C IMPECTOSIICH
JeATeNbHOCThIO. McXoas W3 aHanu3a pe3ysibTaTOB JIMArHOCTHUKH, OCYIECTBIISETCS
TG depeHIMPOBaHHbBIN TOAX0] K 00y4aroIIHMCS.

IIpoMe:KyTOYHBII KOHTPOJIb HANPABJIECH HAa ONPEACICHUE YPOBHS OCBOCHHS
COJEp)KaHUsS pa3lieJIoB JAaHHOW TIporpaMMbl M TIPOBOJUTCS B (opMe 3amuThl
00yJaromuMHCs y4eOHO-UHKEHEPHOTO TIPOSKTa.

HUToroBbiii KOHTPOJIb/aTTECTAllU COCTOUT B IMPOBEICHUU KOHTPOJBHBIX
MOKa3aTeIbHBIX HCMBITAHUA M B MYOJUYHOW JEMOHCTpAIUU PE3YJIHTATOB IMPOCKTHOM
JEeATEIBHOCTHU TEepPe]l YKCIEPTHON KOMHCCHUEW C OTBETaMHU Ha BOMPOCHI MO COJIEP>KAHUIO
MPOEKTa, METOAAM  PEHIEHUS H  MOJYYEHHBIM  HHKECHEPHO-TEXHUYECKUM H
M300pEeTaTENILCKUM PE3yIbTaTaM.

Htoru ocBoeHMS JOMOTHUTEIHHOW OOIEPa3BUBAIOIICH MPOTPAMMBI MTOABOASATCS
MyTEM aHajlnu3a PE3YJbTaTOB MPOMEXKYTOUYHOTO, MTOTOBOIO KOHTPOJIS, JIaHHBIX
MOHHUTOPHUHIA O TOCEHIaEMOCTH 3aHATHUH, AaKTUBHOCTH YYacTHs B KOHKYPCHBIX
MEPOTPUSITUSIX U IPYTUX MEPONPHUSATHUAX, HAMPABICHHBIX HA pa3BUTHE OOIIEKYIbTYPHBIX
KOMITCTCHITUH, JUCIUIUTMHUPOBAHHOCTH (COONIOJIEeHHE TEXHUKH Oe3omacHocTH). [lpu
MOJBEJACHUN WTOTOB CTABUTCS I1I€JIb BBIIBUTH YPOBEHb YCBOCHUSI OOYy4YaIOIIMMUCS
MPOTPAMMHOTI0 Marepuaia, COOTBETCTBHE MIPOTHO3UPYEMBIM pe3yJiibTaTaM
JIOTIOJTHUTENILHOM ~ 0OIIepa3BUBAIOIICH  IPOrpaMMBbI,  ONPEASIUTh  00YyJaIOIINUXCs,
KOTOPBIM MOYKET OBITh PEKOMEHIOBAHO OCBOCHHE YTIIYOJICHHOTO MOIYJISl ITPOTrpaMMBI.

2.4. MeToanuyeckue MaTepuasibl

OcBoeHne colepKaHHMsl KaXIOro paszjesia IMporpamMmbl  O0y4YaroIUMHCS
OCYILECTBIISIETCS B X0OJI€ PELICHUS KEICOB.

B nepBom paznene «OcHOBBI TeOpuU perieHus uzooperarenbckux 3amad (TPU3).
OcHoBbI 2D-MopenupoBanusi, BEKTOPHON rpadUKu U JIa3epHOU pPe3Ku» O0ydaroniuecs
3HAKOMATCSI C OCHOBAaMU WHXKCHEPUM, TEOPUU pEIICHUS H300peTaTenbCKUuX 3ajad,
MOJIy4alOT 3HAHUS O Ja3epHBIX TEXHOJOTHSIX W pEIIaloT MPOEKTHYI 3ajady —
U3rOTOBJICHUE B YCIOBHUSX OIPAHUYEHHBIX PECYpCOB (MaTepHalioB, BpPEMEHU U
UCIIOIB3YEMbIX TEXHOJIOTHH) Karcyibl O€30MacHOCTH, CIOCOOHOW BBIMOMHATH P
TECTOBBIX 3aJaHUH.

3agaueit BToporo pazaena «OcHoBbl 3D - MozenupoBanuss u 3D - mewartu»
aBisgeTca pa3paboTka M u3roronieHue 3D-monenu OAHOTO W3 W3AETUM: MIMHA AJIs
KoJieca, MOCT, TIaHep, GUTYPHI JJIT HACTOJIBLHON UTPHI, U JIP.

N3roroBieHne MNpoOBOJOYHON TOJOBOJIOMKHA WM KOHCTPYKIIMH «poOOT U3
PAaIMOKOMIIOHEHTOB»  OCYIIECTBISIETCSI B YETBEPTOM  pasjiesie, IMOCBSIIEHHOM
TEXHOJIOTUSIM MaWKH.




Keiic npencraBmsier coboif MHXKEHEPHYIO pa3pabOTKy YCTPONCTBA ISl PEIICHHS
PAKTUKO-OPUEHTUPOBAHHON 3a7aun (aKTyaJbHOW NpoOJeMHON cuTyanuu). B cBs3u ¢
ATUM CIIEHAapUH Keiica BKIIIOYAET B ceOsl:

— Benenue B pobiiemy:

3HAKOMCTBO C TIPOOJEMON MPOMCXOIUT IMOCPEACTBOM IPOBEACHUS Oeceapl ¢
IpYIINoNH 00YyYarolUXCs: MPUBEACHUE KOHKPETHBIX >KU3HEHHBIX NMPUMEPOB, B KOTOPHIX
npoOJeMHasi CUTYyallsi PacKpbIBAeTCs; MPHUBEICHHUE HEOCIOPUMBIX (PAKTOB TOrO, UTO
perieHre mpoOJeMHON CUTYaIlH HEe MOXKET OBITh OTJIOXKEHO Ha HEOIPEACIEHHBIN CPOK.

- [Torpyxenue B mpodiemMy:

[Torpyxenue B mpoOjeMy MPOUCXOIUT Yepe3 TPYHIOBOE OOCYXKICHHE; aHAIN3
MaTepHUaIoB, BHISIBICHHE CYIIECTBYIOIIUX TOTOBBIX TEXHHUYECKUX PEIICHUMN ISl JaHHOMN
WIN TIOXOXXHX TMPOOJIEMHBIX CHUTYallMi; BBISIBICHUE JOCTOMHCTB M HEIOCTAaTKOB
HAUJCHHBIX PEIICHUM.

- [TorCK TEXHUYECKOTO PEIICHUS:

B 3aBucuMOCTH OT BO3pacTHOTO COCTaBa YYaCTHHUKOB TPYMIIBI M YPOBHS HX
MOJATOTOBKH PEKOMEHIYETCSl UCIIOJIb30BaTh: MO3TOBOM IITYPM; METO/Ibl TEOPUU PEIICHUS
M300peTaTeIbCKUX 3a7ady M METOAbl TOUCKA TEXHUYECKUX PEHICHUH; METO.
U300peTaTeIbCKOM  Pa3MUHKH, TOHSITHE  MPOAYKTUBHOTO  MBIIUJICHUS,  METOJ
WH)XEHEPHBIX OrpaHUYCHUI.

- Texuudeckoe 3aJaHue:

CocraBrnieHne  MHHUMAJIBHOTO  TEXHHMYECKOTO  3aJaHusl Ha  pa3paboTKy
TEXHUYECKOTO PEIICHUS C YKa3aHUEM MPOO0JKUTEIIBHOCTU BBITIOJIHEHUS KaX0T0 dTara
TEXHUYCSCKOTO 3aJIaHUS.

- Co3nanue u3aeus:

HemocpeACTBEHHO BBIMOJHEHUE DJTAlOB TEXHUYECKOTO 3aJaHUS U CO3JaHUE
W3ICTIUS.

- TecToBbIC UCTIBITAHUS:

[IpoBeneHue TECTOBBIX MCHBITAHUM [JI1 TMOATBEPKACHUS PEIIEHHUM, MOUCK U
yCTpaHeHue He104eTOB B padoTe.

— HopaboTka uzaenus:

Hroropas nopaboTka HU3aeiHs, 3aBepIIcHUE Pa3padOTKH IPOTOTHIIA.

[Ipesenranus:

[ToaroroBka BBICTYIUICHHS] M TIPEJICTABICHHE UTOTOB PabOTHI HaJ KEWCOM B BUE
MPE3CHTAINH C IEMOHCTpALUE pabOThl MPOTOTHUIIA.

— Pednexcus:

B 3aBepmienue npoBOAUTCS TOABEICHUE WTOTOB U TPYIIOBas pediexcus.
Bomnpocsl pedaekcun 10KHBI OBITH HAMpaBiICHbl Ha MOHUMAHUE, KaK OBLI JOCTUTHYT
pe3yNbTar, 4To HE MOJYYHJIOCh, YTO MOXHO YIY4YIIUTh, HACKOJBKO 3(PPeKTUBHO
paboTana KOMaHjaa.
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Hpuiaoxenue 1
BapuaHTbI KelicoB, pa3padOTaHHBIX /ISl 0CBOCHUS MPOTPaMMBbI

Pazgen 1. «OcHOBBI TeopuHu pemeHus n3ooperarenabckux 3aaad (TPU3).
OcHoBbI 2D-MonesimpoBaHusi, BEeKTOPHOI rpaduKu U J1a3epHOH Pe3KM».

Keiic 1 «KancyJa xu3nm»

Onucanue npod/JeMHOI CUTyallMU

CucremMa JecaHTHpPOBAaHUSI OHKUIIAXKa BHYTpM OOEBOM MaIIMHBI JEcaHTa Ha
PEaKTUBHO-NAPAIIIOTHON TAre «PeakraBp» modydnmia CBOE€ Ha3BaHUE OT CJIIOB
«peakTuBHbI KeHTaBpy». «KeHTaBpoM» MMEHOBaJIACh CUCTEMA CHUKEHUS IOCPEICTBOM
NapallOTHO-I€CAHTHON IIAaTGOpMbl. ODKHMAa)X BHYTpU OO€BOW MalIMHBI BO BpeMs
JIECAHTUPOBAHUS HAXOJWICA B CHEHUAIBHBIX KOCMHYECKHX KpeciaxX. OJKCIHEPUMEHT
OpOBOIMIM Ha mapamnorogpome Tynbckoro ydedHoro nentpa 106-it rBapaeiickoit
BO3/yILIHO-/I€CAHTHOM INBU3UU.

Hukro 1 HUKOTa pesk/e He BhIOpachIBaj ¢ caMoieTa 00EBYIO0 TEXHUKY BMECTE C
JUYHBIM cOCTaBOM BHYTpu. Ha TOoT MOoMeHT TexHmka B/IB nmocraBmsmace Ha 3emitro
JIBYMs CIOCOOaMH: MOCPEACTBOM MNapalllOTHO-AECAaHTHBIX IUIaTGOpM M MapallroTHO-
peakTUBHBIX cucTeM. [locnennue npu NpuU3eMIICHHH 3a TOJIM CEKYHBI TACHIIA CKOPOCTh
CHW)KEHMSI TSKEJBIX IPY30B M aBTOMAaTHYECKH OCBOOOXIAIM MX OT IMOJBECHBIX CTpOIL.
JIM4HBIA cOCTaB ke OMYyCKaJICs Ha MapaultoTax OTAENIBHO.

Ho nns toro, 4toObl 3aHATH CBOM MecTa B OOEBBIX MallMHAX, B pealbHOM 0010
AKUIIAXKaM MHOTrJa TpeOyHOTCS MUHYTHI, KOTOPBIX Bpar MOXET U He IMpenocTaBuTh. Kak
BBIMIPATh BpeMs? BBIBOJ ITPOCT: JINYHBIN COCTaB HAJO0 IECAHTUPOBATH B CAMOM TEXHUKE!

Hauanace paspaboTka MapalrOTHO-PEAKTUBHOMN CHUCTEMBI. Pabora,
NPOJOJKABIIAsICS HE OJIMH T'OJ, yBEHYaJach YCIIEXOM - Takas cucrteMa Obuia co3jaHal
Tak TexHHMKa, B KOTOpPOM, MpH JAECAHTUPOBAHUH, ObUIO 3alpeIleHO HaXOAMUTCS H3-3a
OTPOMHBIX IIEPErPY30K, HECOBMECTUMBIX C KU3HBIO, IIPEBPATUIIACH B «KAIICYJIbI )KU3HM»
COXpaHAIOLINE HAIUX I'BAPACULIEB-1€CAHTHUKOB.

3agaua

[Ipemmaraercss caMOCTOATENBHO CIIPOSKTUPOBATH MPOTOTHIT MCCIEAOBATEIBCKOTO
MOJyJIsl JUIsl BBIMOJHEHHUS pa3Be/bIBATEIbHBIX 3aJad Ha HEU3BEIAHHBIX TEPPUTOPHUSX,
KOTOPBI CONEPKUT «KAamlCydy »JKH3HM». B KadecTBe BXOAHBIX JAaHHBIX JUIS
MIPOSKTUPOBAHMS MPEAIATratoTCs:

*  MAaKCHMaJIbHO BO3MO’KHAsi COXPAHHOCTh «KaIlCyJIbl KU3HI» MPU BBITOJIHEHUH
BCEX TECTOBBIX 3aJaHUM;

* TEOMETpPHYECKHE pa3Mephl (ITMHA-IIUPUHA-BBICOTa) OOBEKTA «Karcysa
KH3HN» He 0ojiee 55-55-60 mm;

* wucnosb3oBanue He 6oree 4 nmuctoB (600-300Mm) daHeps! 4mMMm;

*  CIOCOOHOCTH MPOEKTUPYEMOTO MOJYJISI BBIACPKUBATH MaJCHNUE
Ha TBEP/YIO IOBEPXHOCTH C BBICOTHI HE MeHee 0,5 M;

*  CIIYCK IO HAaKJIOHHOW MOBEPXHOCTH TPAMILTUHHOTO OJIOKa;

*  MexaHH4YecKoe Bo3jeiicTBue He MeHee 10 Kr.

[To 3aBepmieHNM TPOCKTHUPOBAHHS OOydYAIONIMMCS HEOOXOAWMO HW3TOTOBHUTH
TPOTOTHUN M3ACITUS, UCIONB3Ys Ja3epHbIA rpaBep Ui U3TOTOBJICHHUS BCEX DIIEMEHTOB H
neraneit pazpaborannoro moxyns. COopka pazpaboTaHHOTO U3/EHsI OCYIIECTBIISETCS Ha



pabouem crome. [1a3pl B aeMeHTaxX W3JENHs TOJKHBI OBITh BBIIOJHEHBI C ITOMOIIBIO
Ja3epHOM pe3kH, 00paboTka (M3rOTOBJICHHUE) MA30B JAPYTMMH crocobamu (J1003UK,
HAWIBHKUK W T.I.) HE JOIycKaeTcs. He momyckaercs MCIONB30BaHHE JISI COCTUHEHUS
DIIEMEHTOB U3JICNUS KIIesl.

Karteropus keiica: BBOJHBI.
MecTo Keiica B CTPYKType MOAYJIsi: 0a30BbIi, MOTHBAILIMOHHBIN KEWHC.

IlepeueHb M copepkaHue 3aHATHIA:

3ansaTue 1 3ansaTue 2, 3ansatue 3 3ansTue 4

Henb: mpomsBect moctaHoBKY | Lleab: mpoextupoBanmne moxaenu | Lleab: cOopka KOHCTPYKIMA
npoOJIEeMHOM CHUTYaIll! U | u3genus u M3rOTOBJICHUE

OCYWIECTBUTh  MOHMCK  MyTell | W3Jenus Ha JIa3ePHOM CTaHKE

peleHus

Yro nenaem: | Komnerenuuu: | Yrto nenaem: Kommnerenuun | Uro pnenaem: | KomnereHuu
[pencraBnen | YMenue Paspabotka u | M- OCYIIECTBIACM | H. pyaHaid
ue TeHEepUpPOBaTh coznanne 2D- | 2D- cbopxy c60p1<av
npobneMHoll | umen MOJIENH Mosienmposay | Pa3pabOTatHO | m3nemmii
CUTyalluu B | YKa3aHHBIMHA n3acius, HUC JIa3€pHBIX ro M3ACIA 13

BUJEe (DU3MKO- | METOJIaMH, BBISIBJICHHE TEXHOJIOTUI U3TOTOBJICHHbI
MHDKEHEPHOTO | CITyIIaTh M | TEXHONOTHYECK X SJIEMCHTOB

OTpaHUYCHUS. | CIBINIATh ux

Amnanus co0eceHHKa, OrpaHUYeHUN

MPOOJIEMHOM | apryMEHTUPOBAH | JJIS TOJYYCHHS

CUTYaIlUH, HO  oTcTauBath | Oonee

reHepauys MU | CBOIO TOYKY | pe3yJIbTaTUBHOT

oOcyXJeHne | 3peHus, HCKaTh | O UTOTA.

MeTofioB  ee | uHdopmarmio B | [Toaroroska

pelieHuss M | CBOOOHBIX 3ar0TOBKH,

BO3MOXXKHOCTU | HICTOYHHMKAaX M | pe3ka

JIOCTIDKEHHS | CTPYKTYpUPOBATh | 3arOTOBKH

U/ICTBHOTO ee. YMeHue | nasepom.

KOHEYHOTO KOMOWHHPOBATH,

pe3ynbTara. BUJOU3MEHATh U

yIy4IIaTh UJCH.

3ansitue 5 3aunsitue 6
Hean: ean:

TecToBBIe HCIIBITAHUS U

MoUdUKanus pa3paboTKH

IOATOTOBKA K HYGHI/IIIHOfl JACMOHCTpAaIy U 3a1lUTE PE3yJIbTaTOB

Keﬁca, IMPOBCACHUEC MMOKA3aTCIIbHBIX KOHTPOJIbHBIX HUCIBITAaHUI

Yro genaem:
[IpoBoanm
TIOATOTOBKY U
OCYLIECTBJICHUE
HCIBITaHU, 110
HUTOTaM
HCIIBITaHUI
TIPOBOIUM
opaboTKy
MOJICIIN

Komnerennumu:
IIpoBenenue
TECTOBBIX HC-
MTBITAHUH,
Jla3epHbIE TeX-
HoJoruw, 2D-
MOJCIUPOBAHUE

Yro nenaem:

[IpoBenenne KOHTPOJIBHBIX MO-
KazaTeJbHbBIX ucneiTanuii [1og-
FOTOBKA PEYU BBICTYIUICHUS U
MIPE3EHTAINH 110 UTOTaM PabOTHI
Hax kericom. Co3ganue
npesentauuu. Pepnekcus. O6-
CYXKJICHHE PE3yJIbTaTOB Kekca.

KoMmnerenmum:

IIpoBeneHne TECTOBBIX
ucnbeITaguii. OCHOBEI OPaTOPCKOTO
uckycctBa. ONbBIT TyOINYHBIX
BBICTYIUIEHUH. OCHOBBI paOOTHI B
TEKCTOBOM PEJIaKToOpe U
MporpaMme JiIsl CO3JaHMms
MIpE3eHTaL .




Mertoa paGoThl ¢ KeilcOM: KOHCTPYHPOBaHHMe, MeTOJ NMPOEKTOB, 3JeMEeHTHI
TPU3. MuHUMAJIBbHO HEOOXOAMMBIN YPOBEHb BXOHbIX KOMIIETEHIIM.

TpeboBaHUs K MUHUMAJIbHOMY YPOBHIO BXOJIHBIX KOMIETEHIUI OTCYTCTBYIOT, 3a
HCKIIFOUEHUEM 3HAHUS MIEPCOHATBHOTO KOMIIBIOTEPA HA YPOBHE I0JIb30BATEN S, OCHOBHBIX
dbusznueckux TMOHATUNH MaTepuadbHOro Mupa. llpeanonaraembie oOpa3oBaTEIbHbBIC
pe3ynbraTel oOyuarommxcs (apredakrtel, pemreHus), Gopmupyembie HaBbiku (SOft u
Hard Skills).

B pesynbpTaTe MpoxokJeHus TaHHOTO 00pa30BaTEIBLHOTO MOAYISI 00yJaronuiics
JOJDKEH 3HAaTh CIEAYIOIIME KIIOYEBBIE IIOHATHS: PAaCKpOM JIMCTOBOTO MaTepuala,
JIMCTOBOM KOMIIO3UTHBIM MaTepHall, TPEHHUE, YIPYrOCThb, NABJICHHE, IAJEHUE Teia C
HAKJIOHHOW TTOBEPXHOCTH, CBOOOTHOE IMaJIeHUE, BPAIATEIbHOE JTBUKEHUE.

[IpoxoxxaeHue NaHHOTO 00pPa30BATENBHOTO MOIYJS JOKHO CPOPMHUPOBATH Y
00ydJaromuxcs CACAYIONINE KOMIIETCHIINH

*  yMEHHUE F€HEepPUPOBATh UAEH YKa3aHHBIMU METOJIaMH;

*  YMEHHE CIyIIaTh U CIBIIIATh COOECETHUKA;

*  yMEHHE apIryMEHTHPOBAHHO OTCTAaUBATh CBOI TOUKY 3PECHUS;

* YMEHHE HCKaThb MH(POPMAIUIO B CBOOOJHBIX UCTOYHHUKAX U CTPYKTYPUPOBATH
ee;

* yMEHHE KOMOMHUPOBATH, BUJIOM3MEHSTh U yIy4dIlIaTh UJICH;

* HaBBIKM KOMaHAHOW pabOThI;

* KPUTHYECKOE MBIIIICHUE U YMEHUE OOBbEKTHBHO OLIEHWBATH PE3yIbTaThl CBOECH
paboTHI;

* OCHOBBI OPAaTOPCKOTO UCKYCCTBA;

* IPOBEICHUE TECTOBBIX UCIBITAHUM;

* OCHOBHI paboOTHI B IporpaMmax 1o 2D-moenupoBaHuio;

* OCHOBBI pabOTHI Ha TA3€PHOM 00OPYIOBAHUY;

* OCHOBaM CO3/IaHHSI NTH)XEHEPHBIX CUCTEM C 3a/IaHHBIMHM CBOMCTBAMHU;

* OCHOBaM MaTE€pUAJIOBEICHUS.

IIpouenypst 1 popMbl BhIsIBJIEHUS 00Pa30BaTeJIbHOIO pe3yJbTaTa

[IpomexyTouHbIi KOHTPOJIb pesyibTara IIPOEKTHOM NEeATEIIbHOCTH
OCYILECTBIIIETCS. IO UTOTaM BBINOJHEHHs TPYNIOBBIX M MHAMBUAYAIbHBIX 3a/JaHUM, a
TaKkKe€ TI0 HWTOTaM CaMOCTOSTEIbHOW paboThl oOywaromuxcs. WTOTOBBII KOHTPOIb
COCTOUT B TPOBEACHUU KOHTPOJBHBIX I10KA3aTENIbHBIX HCHBITAHUN U B MyOIMYHOU
JIEMOHCTpAalMU PE3YIbTATOB MIPOEKTHOM JEATEIBHOCTD IEpe]] IKCIIEPTHON KOMHMCCHUEN C
OTBETaMH Ha BOIPOCHI 10 CONEPKAHUIO IIPOCKTA, METOJAM DPEIICHUS U IOJIYYEHHBIM
UH)KEHEPHO-TEXHUUECKUM U U300peTaTeNIbCKUM PE3yIbTaTaM.

Heo0xoaumeble pacxogHbie MaTepuajibl 1 000py10BaHHe

JlJis ycnenrHoro BBITIOJIHEHUS Keiica moTpelyercs cleayroiiee 000pyaoBaHUE,
MaTepHalibl, MPOrpaMMHOE 00ECIIeYeHHE U YCIOBHUS (KOJIMYECTBO €UHHII 000PYIOBAHUS
U MaTepHaJioB MPHUBEACH U3 pacdyeTa KOJUYECTBEHHOI'O0 COCTaBa IPYMIbI 00yUYarOIIUXCs
(15 uenoBek):

— paboTa Haj KeHCOM JOJDKHA NPOU3BOJUTHCA B XOPOIIO OCBEUIEHHOM,
IPOCTOPHOM, NMPOBETPUBAEMOM IMOMEIICHUH, YCTAaHOBKA JIa3epHOM pe3KH 00O0pyroBaHa
00s3aTeNIbHBIM BBITSKHBIM 000pY/I0BaHUEM;

— KOMIIBIOTEP C MOHHUTOPOM, KJIABUATypOM M MBIIIKOM, HAa KOTOPBIA
YCTAaHOBJICHO CIENYIOIIME NporpamMMHoOe obOecneyeHue: mnporpamma st 2D-



MOJIETTUPOBAHUS W CHElUalIU3Upyemass mporpamMma Juiss paboThl € J1a3epHbIM
obopynoBanuem - 15 mr.;

— Ja3epHBINA CTAHOK C MPUHAJUICKHOCTSIMHU -1 1IT;

— MUHUMAaJIbHBIA PYYHOU UHCTPYMEHT MOCTOOPAOOTKH -5 KOM.

— KOMIUIEKT PacXOIHbIX MAaTEPHUATIOB JJIs JTa3€PHBIX pa0OT -5 KOMILI.

— KOMIIBIOTEPHI TOJDKHBI OBITH ¢ JOCTYNIOM B MIHTEpHET;

— npe3eHTallMOHHOe 000pyaoBaHue (MPOEKTOP C IKPAHOM/TEIEBU30P C
OOJBIITUM DKPAHOM) C BO3MOXKHOCTBIO TMOAKIIOUEHUS] K KOMIBIOTEPY (HOYTOyKy) - 1
KOMILICKT;

— ¢GaumyapT ¢ KOMIUIEKTOM JIMCTOB/MAapKepHas JJ0CKa, COOTBETCTBYIOLIUI
HAa0Op MUCHbMEHHBIX MPUHAJJICKHOCTEH - 1 mIT.;

— KaXIBIA CTOJ JUJIs1 pabOThl HAJl KeWCOM JOJIKEH MO3BOJIATh PA3MECTHUThH 3a
OJTHUM KOMITBIOTEPOM OJHOTO OOYYaroMIeToCs W MPEIOCTaBIATh TOCTATOYHO MECTa IS
paboThl ¢ KOMITIOHEHTAMH CO3/1aBa€MOT'0 YCTPOICTBA;

— 000pya0BaHHAs TUTOIIAJIKA SISl TECTOBBIX UCIIBITAHUIA, COTJIACHO 3a/IaHUSM;

B xome paboTel mpemmaraercs cleayioliee pachpesesieHue OoOydarouuxcs B
rpynme:

— obOyuJaromuyecss paboTalOT BCE BMECTE B X0JI€ OOCYXICHHS IPOOJIEeMHOMN
CUTyaluu, peQIeKCUH 1 MOATOTOBKH K 3aIUTE TPOEKTA;

— oOyuaromuecst pabortaror B KoMmMaHgax (2-3 dyemoBeka) B XOle
MPOSKTUPOBAHUS, Pa3pabOTKU U PE3KU dIeMeHTOB u3nenus. Kaxapidi oOyuaromuiics
BBIOMpAET OJTHY UM HECKOJIBKO POJIeH B KOMaH/IE: JIHJIEP, MPOSKTUPOBIIUK, pa3paboTInK
NPE3CHTAINH, TECTHPOBIIUK U T.II.

IMenarornyeckuii cueHapuii (PyKoBOACTBO /1JIsI TIeAarora)

Keiic nmpeacrapnser co00ii MHXXEHEPHYIO pa3pabOTKy YCTpOWCTBA JUIsl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHOM 3a7aun (aKTyalbHOW MpoOJeMHON cuTyamnuu). B cBsizu ¢
ATUM CIIEHApHUii Ke¥ca BKIIFOYaeT B ceOs:

BBenenue B npodiemy

[TpoucxoauT mnocpenctBoM Oecedbl ¢ Tpynmnod oOyyaromuxcs (IpUBEACHUE
KOHKPETHBIX XU3HEHHBIX MPUMEPOB, B KOTOPBIX MPOOIEMHAsl CUTYyallsl PaCKphIBACTCS;
NpPUBEJCHHE HEOCIOPUMBIX (PAKTOB TOTO, YTO pELICHHE MPOOJIEMHOM CUTyalluud He
MOKET OBITh OTJIO)KEHO Ha HEOIPEACTIEHHBIN CPOK).

JlaTta cKayTHHT

['pynmoBoe oOcyxaeHNe; aHalu3 MaTepUuanioB B CBOOOTHOM JOCTYIIE, BBISBICHUE
CYLIECTBYIOUIMX TOTOBBIX TEXHUYECKUX PEIIEHUH Ui JaHHOM WM TOXOXKHUX
NpOOJIEMHBIX CUTYaI[Mii; BBISIBJICHHE TOCTOMHCTB U HEJOCTATKOB HANCHHBIX PEIICHU.

TexHu4eckoe pelieHue

JUis moucKa TEXHUYECKOTO peIIeHUs MpOoOJeMHON CHUTYallil pPEKOMEHIYETCS
UCIOJIb30BAaTh: MO3TOBOM IITypM; METOJ (OKalIbHBIX OOBEKTOB; METOJbl TEOPUU
pemeHusl 300peTaTeNbCKUX 3a/a4 U METOJbI MOMCKAa TEXHUYECKUX PEIICHUH; METO.
U300peTaTenbckod  pa3MUHKM, TOHATHE  MPOAYKTHBHOTO  MBIIUICHUS;  METOJ
WHKEHEPHBIX OTPaHUYCHHI.

TexHuyeckoe 3aganue

CocraBneHrne MHMHHUMAJIbHOTO  TEXHHYECKOTO  33JaHus Ha  pa3paboTKy
TEXHUYECKOI'0 PELIEHUS C yKa3aHUEM MPOJOKUTEIbHOCTH BBIMOIHEHUS KaXKI0T0 3Tana
TEXHUUYECKOI'0 3a/IaHus.



Co3nanne KOHCTPYKIUH

HenocpencTBeHHO BBINOJHEHUE ATAllOB TEXHUYECKOTO 3aJaHus M CO3JaHHE
U3JIETHS.

TecrupoBanue

[IpoBeneHrne TECTOBBIX HCHBITAHUHM [ MOATBEPXKACHUS pPEIIEHUM, MOUCK U
yCTpaHEHUE HEJ0YETOB B padoTe.

JopadoTka

Htoroas nopa®oTka U3AeIus, 3aBeplLIeHne pa3padOTKU IPOTOTHUIIA.

IIpe3enTanus

[loaroroBka BBICTYIUIEHHS U MPEACTABIEHUE UTOTOB pabOTHI HaJa KECOM B BHJIE
IpEe3eHTalUH C JJeMOHCTpalueil paboThl IPOTOTHUIIA.

IloaBenenue uToros, rpynnosasi peduieKkcus.

Paspnen 2. «OcHoBbl 3D - MogesupoBanust u 3D - meyaTu».

Keiic 2 «KoJieco - n3roroBjienue mMuHbI»

Onucanue npod/IeMHOI CUTyalMU

Koneco - camoe npocToe U3 MHKEHEPHBIX pelleHul uenoBeuecTBa. CLemieHue ¢
3eMJIEH  IPOHUCXOIUT TOJBKO IO MOAOWIBE KOJEC, OHM  BBIIOJHAOT  POJb
MO/ICPKUBAIOIIEH CUCTEMBI JUUISl TPAHCIIOPTHOTO cpeacTsa. [Ipu menonp30BaHUM KOJEC
JUIS Pa3IMYHBIX TPAHCHOPTHBIX CPEICTB HEOOXOOUMO oOecreuynBaTh HEOOXOIUMOE
CUeIJIeHhe HX C 3eMJIEd, YTO MOXET OBbITh JIOCTUTHYTO INPUMEHEHHEM
CHEUAIN3UPOBAHHOTO MOKPBITUS KoJEc. Kak OblI BbI peuriiu 3Ty npodiaemy? BozmoxxHo

7Y pa3paboTaTh yIaydlIeHHbIE TapaMeTPhl IS KaXK0TO TUTIA TOBEPXHOCTH?

Karteropus keiica: BBOJIHbBII
MecTo Keiica B CTPYKType MOaYJisi: 0a30BbIi, MOTUBAIIMOHHBIN KeiiC

IlepeueHb U cofepkaHue 3aHATHIA:

ZausaTue 1 3ausartue 2, 3ausaTue 3 3austue 4
Hens: mpomsBectn mocTaHoBKy | Lleas: mpoextupoBanue moxpenu | Llesn: TEXHOJIOTHYecKas
POOJIEMHOM CUTyaluu U | U31enus NOJATr0OTOBKA MOJICIH
OCYIICCTBUTH ITOMCK HYTeﬁ PEHICHUA
Yro penaem: | KomnereHumu: UYro penaem: | Komnerenunu: | Uro nenaem: | KommereHu
IIpencraBnenn | YMeHue Pazpabotka u | YMmenue HH:
. Brisinenue

¢ mnpoOJIEeMHOH | reHepUPOBATh coznanue 3D- | cozmaBate 3D-

TexHoJornuec | 3HaHHUE
CUTYaIluu B | HJeW YyKa3aHHBIMHU | MOJEIH MOJIeTTH

KHX OCHOB
BUJEe (DU3UKO- | METO/IaMH, ITOBEPXHOCTH .

OTpaHHYCHHUH | MaTepuaioBe
WH)KCHEPHOI'0 | CIyIIaTh U | Kojleca IS

00opyIOBaHUS | ICHHUS,
OTpaHWYEHHS. | CIIBIIIATH Ooee

, JUTSL | aJIUNTUBHBIX
AHnanu3 co0ece/THUKa, YITy4IIEHHOTO .

. MIOJTyYeHUS TEXHOJIOTHIA

MPOOIIEMHOM apryMEeHTHUPOBAaHH | CLEIUIEHUA C Sonce
CUTyaluu, 0 OTCTauBaTh CBOIO | ITIOBEPXHOCTH

pe3yJIbTaTUBH
reHeparusi ¥ | TOYKY 3peHus, | 1

Oro WTora
o0cyxeHne WCKaTh
METO/JIOB ee | madopmarro B
pelieHus " | CBOOOJIHBIX
BO3MOXXHOCTH | HCTOYHUKAX u
JIOCTHKEHUS CTPYKTYpHUpOBAThH
WJIealIbHOTO ee. YmMmeHue




KOHEYHOTO KOMOWHHPOBATB,
pe3ynbTaTa. BHIIOM3MCHITh |
YIIy4IIaTh UJIeu
3ansitue 5 3ansTue 6 3ansTue 7
Hean: momroroButs 3amanue i | Lledb: medath w3aenus Hean: BBITIOJTHATH
rnevyaTtu MMOATOTOBKY K  MyONMMYHOU
JEMOHCTpallUM W 3allluTe

PE3yNbTATOB Keca

Yro jgexaem:
umnoptr  3D-
MOJIEIN u
BEIOOD
MaTepuaia.
Pacnonoxenne
3D-monenu Ha
pabouemM croJie
IIPUHTEpA,
CO3IaHHE 5
Moau(UKAITHAS
MO IICPAKEK,
3aITyCK 3D-
npuHTEepa

Komnerenuumn:
3Hanue OCHOB
MaTepHaNIOBEICHN
s, aIMTUBHBIX
TEXHOJIOTHI

Yro nenxaem:

ITeuats
H3Jeusl.
KonTpons
MIOJTy4E€HHOT0
pe3yibrara.
[ToctobpaboT
Ka U3JIeNHs.

Komvmnerenuumu:
BlaJICHHAE

AU THBHBIMU
TEXHOJIOTUSIMH

Yr1o nemaem:
MOJITOTOBKA
peun
BBICTYIUICHUS
u

TIpe3eHTaNN
o HATOraM
paboTel  Haj
KEHCOM.
Coznanne
MIpEe3eHTAIINN.
Pednekcus.
O6cyxnenune
pe3yIbTaToB
Keica

KomnereHnig
un:

BIIaJICHHE
HaBBIKAMH
BBICTYIUICHU
s. HaBpIkn
paboTsI B
TEKCTOBOM
penakrtope u
porpaMMe
JUTSt
CO3JTaHUS
MIpe3eHTANNN

MeToa padoThl ¢ KeiCOM: MeTO/I IPOEKTOB, padoTa B MOArpynmax

MuHMMAJIBLHO HEOOXOAUMBbIH YPOBEHb BXOJIHbIX KOMIIeTEHIUI
TpeGoBanus K MUHUMAJILHOMY YPOBHIO BXOJHBIX KOMIIETEHIIUNA OTCYTCTBYIOT, 32
MCKJIIOUCHUEM 3HAHMS MTEPCOHATIBHOTO KOMITBIOTEPA HA YPOBHE MOJIb30BATEIISI, OCHOBHBIX
(bU3UYECKUX TTOHATHI MaTepruaIbHOTO MUPA.

I[IpeamoJsiaraemelie
(apredakTsbl, pemienus), popmupyembie HaBbikH (Soft u Hard Skills)
B pesynbpTaTe mpoxokaeHusl TaHHOTO 00pa30BaTEILHOTO MOMYIISI O0YHArOIIHIACS

JOJDKEH 3HATh CIEAYIOIIHE KIKYECBBIE IOHATHA:
MIOBEPXHOCTh CONPSDKEHUS JIBYX Tedl,

oOpa3oBaTe/ibHbIE

IUIOIAb

yIPYTOCTh, 00BEM T€OMETPUUECKON (DUTYPBI, TaBICHHE.

pe3yabTaThl

KOJIECO,
IIOBEPXHOCTH,

00y

0Chb, TEJO

YaluxcHd

BpalleHue,

IIEpPOXOBATOCTb,

[IpoxoxxaeHue JaHHOTO 00pa30BATENBHOTO MOJYJS JOJKHO cOpMUPOBATH Yy
00y4JaoImuXcsl CIEAYIOIIMEe KOMIETEHIMH, KOTOpble MOTYT OBbITh MPUMEHEHBI B XOJe
pean3aiuu Mociae1yoIux 00pa3oBaTeIbHbIX MOTYJIEH:
YMEHHE F€HEPUPOBaTh UJEH;
yYMEHHE CIYIIATh U CIbIIIATh COOECeTHUKA;
YMEHHE apr'yMEHTUPOBAHHO OTCTaNBaTh CBOIO TOUYKY 3pEHUS;

YyMEHHE  HCKaTh

CTPYKTYPHPOBATH €€;
yMEHHE KOMOWHUPOBATh, BUIOM3MEHSTh U yIyUIlIaTh U/ICH;
HaBBIKM KOMaH/IHOM paboThI;
YMEHHE TPaMOTHO MMCbMEHHO (OPMYITUPOBATH CBOU MBICIIH;
KPUTHYECKOE MBIIUICHHE W yMEHHUE OOBEKTUBHO OIICHWBATH PE3YJIbTATHI
CBOEH paboTHI;

uHpOpMAIIO B

CBOOOTHBIX

HCTOYHHKAX n




. HaBBIKM ITyOJIMYHBIX BBICTYIICHUI;

. OCHOBBI pabOTHI B IporpaMmax o 3D-mMo1enpoBaHuIo;

. OCHOBBI pa0OTHI HA 00OPYIOBaHUHU AJIUTUBHBIX TEXHOJIOTUI;

. OCHOBaM CJIAiCHHra JUIsl CO3JaHUs IOAJEPKEK M  ONTHUMM3ALUU
pa3MelieHus Mojenel Ha pabo4MX MOBEPXHOCTAX YCTPOICTB;

. OCHOBaM MAaTepHAJIOBEIEHUS U OCOOCHHOCTEN PA3INYHBIX TOBEPXHOCTEH.

IIpouenyps! u ¢popmMbl BbIABJIeHHA 00pa30BaTeJLHOI0 pe3yJibTaTa

IIpomMeXyTOYHBIMI ~ KOHTPOJb  pe3ysbTara  INPOEKTHOM  ACATEIbHOCTH
OCYILECTBIIIETCS 110 UTOTaM BBINOJHEHHs TPYNIOBBIX M WHAMBUIAYAIBHBIX 3aJaHUM, a
TaKXe [10 UTOTaM CaMOCTOSATEIbHON pabOThl 00yJarOIUXCS.

WTOroBbIlii KOHTPOJIB COCTOMT B NYOIMYHOW JIEMOHCTpALUU pPE3yJbTaTOB
IIPOEKTHON IEATEIBHOCTD IEpel dKCIEPTHOM KOMHUCCHEHW C OTBETAaMH HAa BOIPOCHI IO
COZIEP’)KAHMIO NIPOEKTAa, METOJIaM PELIEHUS M IOJyYEHHBIM HH)KEHEPHO-TEXHUYECKUM U
n300peTarenbcKUM pesyibraTaM. /i olleHUBaHUs MPOAYKTa MPOEKTHOW JesITebHOCTH
HE00X0IMMO pa3pabdoTaTh KPUTEPUH OLIEHUBAHUA.

Heo0xoanmble pacxoaHbie MaTepUaJIbl M 000py10BaHue

JIJis yCHemHoro BBHITIOJHEHUsI Keiica moTpedyeTcs o0opyaoBaHue, MaTepHUalbl,
nporpaMMHoe oOecriedyeHue © - yciaoBus. KoinyecTBO enuHull 000pyIOBaHUS U
MaTEpUaOB MPUBEIEHO M3 pacyeTa KOJIWYECTBEHHOTO COCTaBa TPYMIbl 00YYarOIIMXCS
(15 yenoBek):

. pabota Haj KeWCcOM JOJKHA MPOU3BOJUTHCS B XOPOIIO OCBEUICHHOM,
IPOCTOPHOM, ITPOBETPHUBAEMOM TTOMEIICHUH;

. KOMIBIOTED C MOHHUTOPOM, KJIAaBUATypOH ¥ MBIIIKOW, Ha KOTOPBIH
YCTAHOBJIGHO CJENyIOIIMEe NporpaMMHOe of0ecrmeueHue: mporpamma s 3D-
MOJIETTUPOBAaHUS U cClielHalu3upyemas mnporpamma Juisi padbotel ¢ 3D-mpunrepom- 15
IIT.;

. 3D-npunTEp YU4EOHBIN ¢ MPUHAMICHKHOCTIMH -3 IIIT.;

. PY4YHOI MHCTPYMEHT MOCTOOPabOTKU -5 KOMILJIEKTOB;

. KOMIUIEKT pacXoAHbIX MarepuasnioB nans 3D-mpuntepa ¢ u3MeHsemoin
YIPYrOCThI0-6 KOMILJIEKTOB;

. KOMITBIOTEPHI JOJDKHBI OBITH € 10cTynoM B IHTEpHET;

. MPE3CHTAIIMOHHOE 000pya0BaHUE (MPOEKTOp C HKPAHOM/TEIEBU30P C
OOJBIIUM PKPAHOM) C BO3MOKHOCTBIO TOJIKIIIOUEHHUS K KOMIbIOTEpy (HOYTOyKy) - 1
KOMILJICKT;

. baumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIMIA
Ha0Op MUCHMEHHBIX IPUHAIICKHOCTEH - | mT.;

. KaX/IbIil cTOJI JuIg paboThl HaJ KeHCOM JOJKEH MO3BOJSATh Pa3MECTUTH 3a
OJTHUM KOMITBIOTEPOM OJHOTO OOYYaroIIerocs U MPelOCTaBIATh JTOCTATOYHO MECTa s
paboThl ¢ KOMIIOHEHTaMH CO3/1aBa€MOI'0 YCTPOMCTBA.

B xome pabGoTsl mpennaraeTcsl Cieyloliee pacrpeneieHne O0y4arolmxcsl B
rpymnre:

. obOyuyaromuecss paboTalOT BCE BMECTE B X0J€ OOCYXICHHS TPOOJIEeMHOMN
CUTYyaIiu, peIeKCuu 1 MOATOTOBKHU K 3allIUTE MIPOCKTA;

. oOydaromuecss paboraror B KoMmMaHaax (2-3 denoBeka) B XOJe
NPOCKTUPOBAHM, pa3paboTku U medyatn uzgenus. Kaxaelii oOydaromuiicss BeIOMpaeT



OJHY HWJIN HCCKOJIBKO poneﬁ B KOMAHAC: JIMACP, IMIPOCKTHPOBIIHK, pa3pa60T111/11<
Mnpe3cHTaln, TCCTUPOBIIUK U T.J.

IMexaroruveckuii cueHapuii (pyKoBOACTBO AJI MeAarora)

Keiic npeacraBiser coO0l MHKEHEPHYIO pa3padOTKy YCTPONCTBA AJI PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHOM 3a7aun (aKTyalbHOM MpoOiieMHON cuTyauuu). B cBsi3u ¢
ATHM CIIEHapu# Kelica BKIIIOYaeT B ceOsl:

BBenenue B npodiaemy

3HaKOMCTBO € MpOOJIEMOl MPOUCXOAUT MOCPEACTBOM NPOBEAECHUS Oecenbl ¢
rpynnoi oOy4aromMXcs: MPUBEACHHE KOHKPETHBIX XU3HEHHBIX MPUMEPOB, B KOTOPBIX
npoOJieMHasi CUTyallusi PacKpbIBaeTCs; MPUBEJIEHUE HEOCIOPUMBIX (DaKTOB TOTO, 4TO
pelIeHre MPOOIEMHON CUTYAlMA HE MOKET OBITh OTJIOKEHO Ha HEOIIPEEIIEHHBII CPOK.

IHorpyxenue B mpodjemMy

[Torpyxenue B mpobiieMy MPOUCXOAMUT 4Yepe3 TPYIIOBOE OOCYKICHHUE; aHAIIN3
MaTepHUaIoB, BHISIBICHHE CYIIECTBYIOIIUX TOTOBBIX TEXHUYECKUX PEIICHUN NI TaHHOU
WIM TOXO0XKHX NPOOJIEMHBIX CHUTYallUid; BBISBIEHUE JIOCTOMHCTB U HEJOCTaTKOB
HAUJCHHBIX PEIICHUM.

Ilouck TeXHNYECKOTO0 peleHust

PekoMeHyeTcst MCIONIb30BaTh: MO3TOBOM IITYPM; METOJ (POKAIBbHBIX OOBEKTOB;
METOJIbI TEOPHH PELICHUs M300peTaTeNbCKUX 3aJad U METOAbl MOMCKA TEXHUYECKHUX
pEIIeHU; METOJ] M300peTaTeIbCKON Pa3MHUHKH, MOHITHE MPOIYKTUBHOTO MBIILICHUS;
METOJ MHKCHEPHBIX OTPAaHUYCHUH.

Texunueckoe 3agaHue

CocraBieHre MHUHUMAIBHOTO TEXHUYECKOTO 3aJlaHus Ha  pa3paboTKy
TEXHUYECKOT'0 PEIICHUS C YKa3aHUEM IPOJOJIKUTEIIBHOCTH BBIIIOJIHEHUS KaXA0ro dTara
TEXHUUYECKOI'0 3a/IaHusl.

Coznanme usgenus

HenocpencTBeHHO BBIMOJHEHUE ATAOB TEXHUYECKOTO 3aJaHus M CO3JAHME
U3JIEIHS.

TecToBBIC HCTIBITAHUSA

[IpoBeneHue TECTOBBIX MCIBITAHWM Ui MOATBEPKJICHUS PEIICHUN, NMOUCK U
yCTpaHeHUe HeI0YeTOB B padoTe.

JopadoTka usneaus

Hroroas nopa®oTka U3Aeus, 3aBeplIeHne pa3padOTKU IPOTOTHUIIA.

IIpe3enranus

[ToaroroBka BBICTYIJICHUS U MPEACTABIEHUE UTOTOB pabOThI Hajl KEHCOM B BHJIE
npe3eHTalH ¢ IeMOHCTpaluel paboTsl MPOTOTHIIA.

Peduaexcus

B 3aBepmieHue mMpoOBOAMTCSA TMOABEACHHWE MTOTOB W TPYIIOBas pedIieKcus.
Bonpockl pedrexcun A0MKHBI ObITh HampaBieHbl HA MOHMMaHUE, KaK ObLI JTOCTUTHYT
pe3ysbTar, 4TO HE MOJYYHJIOCh, YTO MOXHO YIY4YIIUTh, HACKOJBKO 3(PPeKTUBHO
paboTana KOMaHjaa.

HUrorosas arrecranus.
3amura yueOHO-UHKEHEPHOTO MTPOCKTA.



