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1.1. TlosicHUTeJIbHAA 3AMMUCKA

ﬂaHHaﬂ ImporpamMmma ABIIACTCA JIONOJIHUTEIIbHOM o6meo6pa3OBaTenLH0171

oOImiepa3BUBaOIIel TeXHUYECKON HANPABJIEHHOCTH, OYHOW (GOpMbI OOydeHHs, s
ooyuarommuxest 12 — 17 ner, cpokom peanusaruu 1 roj, 6a30BOro ypoBHsSI OCBOCHHUS
COJICpKAHUA.

AKTYaJIbHOCTh M MeJarorunyeckas mneaecood0pasHocTb nporpamMmmbl «OCHOBBI
XaliTek» 3aKJIK4YaeTcsl B BBINIOJHEHWH COIMAIBHOTO 3aKaza o0IllecTBa B CHUCTEME
JONIOJTHUTENLHOTO 00pa30oBaHMsI, KOTOPBIM OIpenesseTcss HAMOHAIbHBIMHU IENIsIMU U
CTpAaTernyecKuMu 3ajadyamu  pa3Butus Poccuiickon ®Deaepannu, KOHUCHIUASIMU
COLIMANILHO-9KOHOMHUYECKoro pa3BuTus Poccum u Kamyxckoit o6nactu, co3mgaHus U
¢yHKIMOHUpOBaHUs. MojepHuzanusi HMHXXEHepHOro oOpa3oBaHHMS M KayecTBa
MOJITOTOBKM TEXHUYECKHX CIIEHUAINCTOB SIBIISETCS OJHOM W3 3HAYUMBIX MpoOiieM,
PELICHUIO KOTOPO#l ynensieTcss 0co00€ BHUMAHUE IMPEACTABUTENSIMU IPOMBIIUIEHHOCTH,
PEeaNpPUHUMATENBCTBA, CHUCTEMbl O0pa3oBaHMS Ha pasHbIX €€ ypoBHsX. PasBurue
TEXHUYECKOI0 TBOPYECTBA IIOAPACTAOLIETO MOKOJIEHUS CTAHOBUTCS OJHUM M3 Ba)KHBIX
(dakTopoB B TPOPECCHOHAIBHOM CaMOONpEAeiIeHnH, (POPMHUPOBAHUM HMHTEpeca K
OCBOCHUIO COBPEMEHHBIX TEXHOJIOTMHN U JOCTHKEHUM WH)KCHEPHH.



OT1auuyuTebHbIe 0COOCHHOCTH 3aKJIIYAKTCH B TOM, YTO JaHHAas IporpaMmma
HalpaBliecHa Ha CTAHOBJIEHHWE TMPOEKTHOW JEATENbHOCTU OOydYaromuxcsi B 00JacTu
COBPEMEHHBIX MHKEHEPHBIX TEXHOJIOTHN. B X0€ MpakTUYECKUX 3aHITUN MO MPOrpamMmMme
oOyyaromuecss MOJydaT HaBbIKK Pa0OThHl HAa BBICOKOTEXHOJIOTMYHOM OOOpYIOBaHUU,
MMO3HAKOMSTCA C OCHOBAMH TEOPHH PELICHUS H300peTaTeNbCKUX 3a7a4, WHKEHEPUH,
BBITIOJTHAT PabOThl C JJIGKTPOHHBIMU KOMIIOHEHTaMH, TMOUMYT OCOOEHHOCTH U
BO3MOKHOCTH BBICOKOTEXHOJOTUYHOTO OOOPYIOBAaHUSA U CIOCOOBI €ro MpaKkTUYECKOTro
MPUMEHEHMs, a TakkKe ONpeaeNsiaT Haubojiee WHTEPECHbIE HAMpaBJCHUS IS
JATbHEUIIETO MPAKTUYECKOTO H3YUECHUS.

Oprasmzanpss EeJaroruyeckoro Iporecca MpeanoiaraeT  Co3gaHue s
oOyyJaroruxcsi KoM(GOPTHOM Cpenbl, B KOTOPOH OHU pACKPOIOT CBOM TBOPYECKHE
CIIOCOOHOCTH. JTOMY CHOCOOCTBYIOT KOMIUIEKC METOJ0B, (opM u  cpelncTs
oOpa3oBaTesbHOrO Mmporecca. Peanmuzanuss MeToAa KeHWCOB IO3BOJUT  CHeNaTh
MOCTABJICHHYIO 3a/auy 0oJiee HarJSIIHOW UM MOTHBUPYET HCIIOJIB30BATh MOJIy4acMbIe
3HaHUST B  peajbHOM JKU3HU. buarogaps MEXAUCUUIUIMHAPHOCTH  MPOEKTHOMN
NEeSTeLHOCTH, oOOywaromuecs OyayT moJiydaTh HaBBIKM pabOThl B KOMaHJE,
pacrpeicicHu poJjieil TIPHU BBITOJHEHUM 3aJaHHi, TpeOyIONUX 3HAHWK M YMEHHH B
Pa3IUYHBIX 00JIACTSIX HAYKU U TEXHUKH.

OcHOBBl M300peTaTenbCTBA U HMHXXCHEPUHM, C KOTOPBIMH  TO3HAKOMSTCS
oOyyJaroruecs B paMKax MpOrpaMMbl, JOIKHBI COPMHPOBATH HaYaJIbHbIC 3HAHUS U
HaBBIKU NIl PA3IMYHBIX Pa3paOOTOK M BOIUIOMICHUS CBOUX HJIEH U TMPOEKTOB XKU3HB C
BO3MOKHOCTBIO TOCIENyIomed HuX KoMmMmepruanuzauud. OCBOEHUE HHIKEHEPHBIX
TEXHOJIOTUHN TOJpa3yMeBaeT, uTo oOydaroluecs Moixydar psj 0a30BbIX KOMIIETEHIIHM,
BJIQJICHUE KOTOPBIMH KPUTHUYECKM HEOOXOAUMO IJisi pa3BUTHUS H300peTaTesIbCTBA,
VHXEHEPUU U MOJIOJENKHOTO TEXHOJIOTHYECKOT 0 MPEANPUHUMATENBCTBA.

JomosiauTesibHASE 001Ie00pa3oBaTe/ibHAsA 00IepPa3BUBAIONIAS TPOrpaMmMa
«OcHOBBI xaliTexk» - moauuuupoBanHas. [Iporpamma cocraBieHa Ha OCHOBE XalTeK-
TyJKUTa (METOIMYECKHME MaTepuaibl HampaBieHUs XaWTeK Uis HUCIHOJb30BaHUS
HAaCTaBHUKAMHM CETH JETCKUX TexHomapkoB «KBaHTOpuym» B XOJe NEpBOro rojaa
oOydyeHust ngereit, aBtop - Tumupbaes J[[.dD.), pexomeHIOBaHHOTO (eaepabHBIM
OMEPATOPOM CETH AETCKUX TEXHOMAPKOB «KBaHTOpHyMmM».

AJpecaTt nNporpamMmabl
OO6yuaromuecs: oOpa3zoBaTeNbHBIX opranu3anuii Kamysxckoi obmactu B Bo3pacte 12 - 17
aet (5- 11 kmacchr).

O0beM nporpaMmMbl U pesKUM 3aHATHH - 36 aKaJIeMUYECKUX YaCOB.
3ansaTus npoBoAdTcs - 1 pa3 B HeIedto.

YpoBeHb OCBOEHUSI COAeP:KAHUS — 0A30BBIi.

®opMa o0yueHHs — OUHasl.

®DopmMbl OPraHu3anum 00pa3oBaTeIbLHOIO Mpoiecca
B ocHoBe 00pazoBareinbHOrO Mpoiiecca JICKUT MPOSKTHBIM METO/, WHCTPYMEHTAIbHYIO
0a3y KOTOpPOTO COCTaBJISICT pelleHHe KelcoB. B XoJe BBIMOJHEHUS Kelca H3ydaroTcs
n30paHHbIE BOMPOCHI OTHAEIBHBIX TEM, HMEIOIIUX AaKTyallbHOE TPUKIATHOE WIIH
TEOpEeTUYECKOE 3HaueHHe. Y oOydarommxcs (pOopMHUpPYIOTCS HABBIKM CaMOCTOSITEIHHOTO
MOWCKAa W aHanmu3a WHGOpMAIlUU, IMOCTAHOBKH, MPOBEIEHHUs, 0OpabOTKM W aHalu3a
pesynbraroB  mpoekta.  OOydammuecs  MOJTY4YalOT  OMBIT  CaMOCTOSTEIhHBIX
SKCIEPUMEHTAIBHBIX, TEOPETUYECKUX U MPAKTUYECKUX U3BICKAHUM.

B cBs3u ¢ aTUM npeobnaaroT rpymnmnoBbie Gopmbl 00ydeHHUs, MOTYT OBITh peaTn30BaHBI
Y MHIMBUyalIbHbIC, U (PPOHTAIBHBIE (POPMBI 00yUECHHUS.



Buapwl 3anatuii
OnpenenstoTcss UEASIMU W COJACPKAHUEM JIEATENIbHOCTA COOTBETCTBYIOIIETO 3Tara
BBITIOJTHEHUSI TTPOEKTa U MOTYT IpeayCMaTpuBaTh MPOOJIEMHBIC JICKIIUH, MUHU-JICKIINH,
JIEKIIMOHHO-TIPAKTUUECKUE  3aHATHSA, DJBPUCTHYECKHME Oecelbl, KpYyTible  CTOJIbI,
JTUCKYCCUH, AEJIOBBIE M POJIEBBIE UIPbI, MPE3CHTALUH, BBINOJHEHUE CAMOCTOATEIBHON
paboThI, SKCKYPCHH, KOHKYPCHI, BBICTABKH U JIPYTHE BUbI YU€OHBIX 3aHITHI U YU4eOHBIX
pabor.

1.2. Ileab u 32724 NPOrpaMMbl

Leapr mporpammbl: (GopMHpOBaHUE MEPBUYHBIX KOMIIETEHIMH MO paboTe ¢
BBICOKOTEXHOJIOTUYHBIM ~ 000pYyJOBaHHEM, 3HaHUl OCHOB M300peTarenbcTBa U
WH)XEHEepHUH, 0a30BbIX YMEHHUI U HABBIKOB WX MPUMEHEHUS B MPAKTUUYECKOW paboTe U B
ITPOEKTHOM JEATEIbHOCTH.

3apaum:

Oopa3zoBaresibHbIE

— MO3HAKOMUTh C OCHOBaMHU TEOPUM PEIHICHHS] M300peTaTeNbCKUX 3ajad
(TPU3) u unxxenepuu;

— Hay4yuTh paboTe B CHUCTEME AaBTOMATHU3MPOBAHHOIO MPOEKTUPOBAHUS
(CAIIP) u cozmganuto 2D u 3D mopeneii;

— HAY4YUTh MPUHIMIAM pabOThl HA Ja3epHOM 000pYA10BaHUU;

— HAY4YUTh IPAKTHUECKOU paboTe Ha aAIMTUBHOM 00OpY/I0BaHUU;

— HAY4YUTh MPUHIUIIAM padOThl HA MEXaHU3UPOBAHHOM O0OpYAOBaHUU (B
ToM yHcie crankax ¢ UITY);

— HAYYUTh IPAKTUYECKOU paboTe ¢ pyYHbIM HHCTPYMEHTOM;

— HAYYUTh IPAKTUYECKON paboTe ¢ ANEKTPOHHBIMU KOMIIOHEHTAMH.

Pa3BuBarwinue
- Pa3BUTh HaBBIKH, HEOOXOIUMBIE JJI MPOCKTHOU JEATETLHOCTH;
- Pa3BUTh KPEATUBHOE U MPOCKTHOE MBIILICHUE;
- pPa3BUTh HAaBBIKU d(P(HEKTUBHON TIPE3CHTALINH.

BocnurarteabHbIe
— MOBBICUTH YPOBEHb MOTHUBALIMK O0YYAIOIIUXCS K H300pETaTEIbCTRY,
— COIENCTBOBATH podecCHOHAIIBHOMY CaMOOIIPEICTICHHIO
00yJaronumxcs;

- COJICHCTBOBAThH ACTETUYECKOMY BOCITUTAHUIO O0YYArOIINXCS;

- BOCIIMUTATh YCHUIYMBOCTh, YMCHHE TMPEOJOJICBaTh TPYAHOCTH,
aKKypaTHOCTb TIPH BBITIOJTHCHUH 3aJ[aHUN;

- BOCITUTATh SKOJOTHYECKOE MBIIIJICHHE,

— chopMHUPOBaATh HABBIKK pabOTHI B KOMaH/IE.

1.3. Copaep:xanue nporpaMmmbl



Yu4yeOHO-TEeMaTHYECKHI IJIAaH

KonnuecTBo yacoB

Ne | Ha3Banue pa3nena (keiica),
n/m TEMBI Teopust| Ilpakruka | Bcero Dopma
aTTeCTALlMH/KOHTPOJIS
OCHOBBI TEOPUH pelIeHUst
W300peTaTeIbCKUX  3aj4ay
1 (TPU3). OcHOBBI 2D 25 6,5 9
MO/IeJTMPOBaHUS,
BEKTOPHO  rpaguku W
JIa3ePHOM pe3Ku.
Beenenue B Tematuky TPU3| Onpoc oOyuarouuxcs
11 [locTaHOBKA npoGsIeMHOM 0.5 0.5 1 [0 TEME, pa3JINYHbIC
CUTYaI1H. BIAHS Ha
npumeHenune TPI3
Onpoc o0ydaronuxcs
1.2 1 1 2 0 TEME
JlazepHbIe TEXHOIOTUM.
OcHoBbl 2D-MoaennpoBanus, Pacora B CorelDraw
BEKTOPHOM TpauKH. u Kommnac 3D, neuath
1.3 [[IpoexTuposanue n 1 2 3  |M3menwii Ha Ja3epHOM
W3rOTOBJICHUE W3JENHs Ha CTaHKe
JTa3epHOM CTaHKE.
COopka KOHCTPYKIIUU [TonHOE CO3/1aHUE
W3JICIHS. TecToBbIg M3JIeNHsl, ero cOOpKy|
1.4 |ucnbitanus W MoaMQHKAIKS 2 2 Y TIOJITOHKH
pa3paboTKH.
OcHOBBI IIPOEKTHOTO Co3nanue
1.5 |moxymenTHpoBaHus. 1 1 MpE3CHTAIINU HA
[ToaroTroBka rpe3eHTanuu. MPOEKT
OcHoBBI 3D-
2. |momeaupoBamusi u 3D -4 3 15 18
ne4yaTu
OcHOBBI TPEXMEPHOTO Hrenne  uepreskei,
2.1. |npencraBnenus 06bEKTOB M 1 1 2 [IPENCTaBICHHE HX B
3D-monenupoBaHus 3X MCpHOM BUJIE
29 OcHOBBI CKM3HOTO| ¢ 2 3 HOCTpOG?I/Ie
MPOEKTUPOBAHMUSI. qepTeRen
2 3 |[IpakTukym o 3D- 8 8 HOCTPOfHHe 30
MOZEIIMPOBAHHIO. MoJIesIel TIPOEKTOB
Ileyats Mogmeneir u
2.4. 1 4 5 3aIlUTA MPOEKTA

3D-neyars.




3. OCHOBBI TEXHOJIOTUH MAHKH ! !
OcBoeHnEe HMHCTpyMEHTapuUs IIpakTrka 1o naike
3.1. TUTS TTAKH. 1 1
[IpoekTupoBanue
3.2 [IpoekTupoBaHue U3aEIHs. 2 2 PJICKTPOHHOI'O
yCTpOWCTBA
33 |HsrotoBnenue W31EINS 2 2 3roTosienne
METOIIOM TaKH. U3CIAA
VcnpiTaHue W3ICIUH,
MCIIpaBIICHHE
3.4. [TecroBble WCIBITaHHUS, 2 2 OITMOOK M CO3JIaHUE
Moaudukanus  pa3paboTKw, MIPE3CHTALIUN
MOATOTOBKA MPE3CHTAIINH. MPOIyKTa
3amura y4eOHo-
4 Hrorosas aTTecTanusa 2 2 UHKCHCPHOTO  TIPO-
exTa (Ha BbIOOP)
HUroro 5,5 30,5 36

1.4. Copep:xkanue yueOHOro mjiaHa

1. OcHoBbI Teopuu peineHusi uzooperarebekux 3agau (TPU3). OcHoBbl 2D
MO/IeJIMPOBAHUSA, BEKTOPHOI rpaduKu U JIa3epHOU Pe3KH.

1.1. Bseaenne B TemaTuky TPU3. [locTaHoBKa MPo61eMHOI CHTYyalllH.

Teopusi. IloHATHE TPOEKTHBIX oOrpaHu4yeHuil. OCHOBBI TEOPUHM PELICHUS
M300peTaTeNIbCKUX 3ajad (MO3TOBOM ITYpM, METOJ (OKaIbHBIX OOBEKTOB), APYTHX
meronoB TPU3 u MeTogoB moMcKa TEXHUYECKUX PEIICHHH, H300peTaTeabCKOn
pa3MuHku. [IoHATHE TPOIYKTUBHOTO MBIILICHUS, HH)KEHEPHBIX OTPaHUYECHUM.

Ipaktuka. Keiic 1 «Kamcyna xus3an» (AHanu3 mpoOJEeMHON CHTYaIHH,
MIpPeICTaBICHHON B BUEC (PM3UKO-UHKEHEPHOT'O OTpaHUYCHUS, TeHepalus U 00CyXIeHne
METOJIOB €€ PELICHUS U BO3MOXKHOCTU JTOCTUKEHUS UJI€aTbHOTO KOHEUYHOTO PE3yiIbTaTa).

1.2. JlazepHble TEXHOJIOTHH.

Teopusi. 3HaKOMCTBO ¢ J1a3epHBIM TpaBepoM. TexHHKa 6e30MacCHOCTH.

Ipakruka. Keiic 1 «Kancyna xu3Hu» (BbIsiBIeHHE TEXHOJOTHMYECKHUX
orpaHWueHui 00OpyJOBaHMS JJIsi TOJMy4YeHUs Oojiee pe3yJbTaTUBHOTO  HTOTA.
[ToaroroBka 3aroToBKH).

1.3. OcHoBbl 2D-mMoaeupoBanusi, BeKTopHoi rpaguku. [lpoexTupoBanue
U M3rOTOBJICHUE U3/1e/IMS HA JIA3ePHOM CTaHKe.

Teopusi. OcHoBbI 2D-MoenpoBaHus, BEKTOPHOU rpaduKu.

Ipakruka. Keiic 1 «Kancyna xuszHn» (M3rotoBneHne pa3zpaOoTaHHBIX
AJIEMEHTOB W3/IeNUs U3 JIUCTOBOrO MaTepHaia Ha JIa3epPHOM CTAHKE).

1.4. CoOopka KoHCTpykuuMm wu3geausi. TecroBble HMCOBITAHUSA U
Moaupukanusi pa3spadoTku.



Mpakruka. Keiic 1 «Kancyna sxuznn» (OcyniecTBieHne cOopku pazpaboOTaHHOTO
W3JIeNHsl U3 M3TFOTOBJIEHHBIX 3JIeMEHTOB. lIpoBeneHne MOArOTOBKM M OCYIIECTBICHHUS
UCIBITAHUA MO MAJEHUI0 Ha IOBEPXHOCTb, CIYCKYy MO HAKJIOHHOW IOBEPXHOCTH H
BO3JICHCTBHUIO HA U3JCITHE MAaCCOM).

1.5.  OcHoBbI NpoekTHOro AokyMeHTHpOBaHusA. [loaroropka mpeseHranmuu.

Hpakruka. Keiic 1 «Kancyna xusan» (IlpoBeaeHne TeCTOBBIX HCHBITAHUM.
OcHOBBI OpaTOpPCKOro UcKyccTBa. ONBIT MyOJIUYHBIX BBICTYIUIEHUH. OCHOBBI pabOThl B
TEKCTOBOM PEIAKTOPE U MPOTrpaMMe JUIsl CO3/IaHUs TPE3ECHTALUH ).

2. OcnoBbl 3D - moneanpoBanus u 3D - meyaTu

2.1.  OcHOBBI TPéXMepHOro mnpejacTaBjieHuss 00beKTOB M 3D-moneamnpoBa-
HUA

Teopusi. TpéxmepHoe mpexacraBieHue o00bekToB. (CHcTeMa  KOOPAMHAT.
[Inockocte M mpsiMas B mpocTpaHcTBe. OObEMHBIE Trpaduueckue NTPUMHUTHBBL 3D-
MOJIETI B BUPTYaJIbHOM MUpE, co3aHue TpéxmMepHbIXx 00bekToB. OcHOBBI CAIIP, cpeast
3D-monenuposanus CorelDraw u Kompas 3D, unTepdeiichl 1 maHe I HHCTPYMEHTOB.

IIpakruka. Keiic 2 «Komeco - umsrotonenue muHb (M3yuenue cpemst 3D-
MOJIETTUPOBAHUS, MOATAMHOE CO3AaHUE MPOCTHIX MOJENEH Ui U3yUeHHUs BO3MOXKHOCTEH
CAITIP (CorelDraw u Kompas 3D).

2.2.  OCHOBBI 3CKM3HOI'0 IPOEKTUPOBAHUSA (OT PYKH»)

Teopusi. DcKku3HOE NPOEKTUPOBAHUE M SCKHU3HBIA MPOEKT. IDTambl 3CKU3HOTO
npoeKkTupoBaHus. IIpoekTHbIE OrpaHUYeHUs IPU KOHCTPYUPOBAHUU U3JIENIHSL.

IIpakruka. Keiic 2 «Koneco - uszroroBienue muHb (OnpeaeneHue MOAEIH
Oyayiero msnenus, aara-ckayTulr. CosnaHue 3cku3a Oynyiied mMozaenu «Ha Oymare»
(pucoBaHuE OT PyKH).

2.3. IIpaktuxym no 3D-Moe/lMpOBaHHIO

IIpakruka. Keiic 2 «Koineco - nzrorosnenue muHel» (Padora ¢ n3mepurenbHbIMu
MHCTpYMEHTaMH, NoHaTue macuraba. [IpoektupoBanue Mozenu BEIOPAHHOTO MU3JENHs B
CorelDraw u Kompas 3D, pa3pabotka u co3nanue 3D-MoAenu Mo CreHepupOBAHHOMY
paHee 3CKU3y).

24. 3D-nmeuatn

Teopusi. [Iponecc 3D-nevyatn, kinaccudukanus 3D-nmpuntepoB. OCOOCHHOCTH U
WH)KEHEPHbIE OrpaHUWYEHHUs aJAUTUBHBIX TexHosoruid. Ilpomecc mnoaroroku 3D-
Mmojeneit k nedatu. [Ipumenenne 3D-neyatu B oBceTHEBHON KU3HH.

Ipaktuka. Keiic 2 «Komeco - wusrorosnenue muHb» (TexHonornyeckas
noaroroBka 3D-Mozenu K medaTH € y4eTOM TEXHOJOTMYECKHMX OrpaHMYEHUN
00opyI0BaHMUS ).

3. OCHOBBI TEXHOJIOTHH NANKHU

3.1.  OcBoeHHe HHCTPYMEHTAPUS Il NaliKn

IpakTnka. O3HaKOMJICHHE C TEXHOJIOTHEH Maiiku Mpu padoTe ¢ MHUKPOCXEMaMH,
MIPOBOJIAMH U TIPOBOJIOKOM. [IpakTUKyM MO Mailke MUKPOCXEM, IIPOBOJIOB U MPOBOJIOKH.

3.2. IIpoexkTupoBaHue U3/1eTUA

IIpakTuka. Pa3paboTka OpUrHHAIILHOTO U3JIEIIHS, CO3/IaHUE €T0 ICKU3a, YepPTexKa.

3.3. H3roroBiieHUe U3/1eTUsI METOIOM MaiKn

IMpakTuka. 3rorosiieHUE U3AeIusi METOAOM NAKKHU.

3.4. TecroBble HCHbITAHUA, MoAUUKANUA Pa3padoOTKH, MOATOTOBKA
npe3eHTaAlun



IMpakruka. [loarotoBka W MPOBEICHUE HCHBITAHUN W3ACIHS Ha BBINOJHEHUE
MOCTABJIEHHBIX 3a7ad. [lo UTOoram MCHBITaHWN BBISIBJIEHHUE HEJOCTATKOB KOHCTPYKIIUH,
BHECEHUE TMIONPABOK, HCIpaBIeHUEe U MoJepHu3auus pas3padotku. Iloaroroska
MPE3EHTALMU CO3IAHHOTO U3EIHSL.

4. Hrorosas arrecranus.
IpakTnka. 3amura yueOHO-MH)XEHEPHOTO MPOEKTA.

1.5. Ilnanupyemble pe3yJibTAaThl

Kpurepusimu u mokazatemsiMu  3()(HEKTUBHOCTH OCBOCHHS IMPOTPAMMBI  SIBJISETCS
BIIaZIcHHE OOydJaromuMUC TPOo(heCCHOHATBHBIMU, MPEAMETHBIMA M YHHBEPCATbHBIMH
KOMITIETEHITUSAMH, a TAKXKE IMOTYYCHHE TOTOBOT'O IMTPOSKTA B KAYECTBE pe3yibTaTa.

IIpenmeTHbIe pe3yabTaThl:

—  3HAHUC OCHOB WM TPHUHIIMIIOB TEOPUU PEIICHUS H300pETaTeIbCKUX 3aad
(TPU3), oBiaicHue HavYaIbHBIMKA 0A30BBIMH HaBBIKAMU UH)KCHEPUH;

—  3HAaHWUC W TIOHMMaHWE NPUHOUIOB mpoekTupoBanus B CAIIP, ocHoB
co3nanus u npoektupoBanus 2D u 3D moneneii;

—  3HAHUC OCHOB W OBJIQJICHUC MPAKTHUYCCKUMH Oa3UCHBIMH 3HAHUSIMHU B
paboTe Ha aJTATUBHOM 00O0pYI0BAHUU;

—  3HaHHE OCHOB M MPHUHIIMIIOB pabOThI HA Ja3epHOM 000PYA0BAHUU;

—  3HaHUE OCHOB M OBJAJICHUE MPAKTUYECKUMH Oa3UCHBIMH 3HAHUSMU B
paboTe Ha CTaHKax C YHCIOBBIM MPOTPAMMHBIM yIpaBlIeHUEM (KOHCTPYKTOP MOJYJIbHBIX
cTaHkoB, 3D-nipunTep);

—  3HaHUE OCHOB M OBJAJICHWE MPAKTUYECKUMH Oa3UCHBIMH 3HAHUSMU B
paboTe ¢ py4HBIM HHCTPYMEHTOM;

—  3HAHHWE OCHOB U OBJIAJIEHUE MPAKTUUYECKUMH O0a3UCHBIM 3HAHUSIM B paboTe ¢
ANEKTPOHHBIMU KOMIIOHEHTAMU;

—  3HAHHWE U MOHMMAaHHE OCHOBHBIX TEXHOJOTUH, UCTIONB3YEMbIX B XalTek, ux
OTIINYHE, OCOOEHHOCTH U MPAKTUKU MTPUMEHEHHSI IPU pa3pabOTKe MPOTOTHUIIOB;

—  3HAHWE TOJb30BaTeJIbCKOro wuHTepdeiica mnpodunbHoro I10, 6a3oBBIX
00BEKTOB MHCTPYMEHTAPHSI.

MeTtanpeaMeTHbIe pe3yJIbTaThI:

—  yMmeHHe paborarh B KomaHje: paborta B oOiieM putMme, 3ppekTuBHOE
pacnpesenenue 3auad u Jip.;

—  yMEHHE  OpHEHTHpPOBaTbcs B  HMHPOPMAIMOHHOM  IIPOCTPAHCTBE,
MPOYKTUBHO MCTIOIH30BATh TEXHUUYECKYIO JIUTEPATYPY JUISI IOUCKA CIIOKHBIX PEIICHHI;

—  HaJu4HMe KPUTUYECKOTO MBIILICHUS;

—  MPOSIBJICHHE TEXHUYECKOTO MBIIUICHUS, TO3HABATEILHON JIEATEIHHOCTH,
TBOPYECKOW MHUIIMATUBBI, CAMOCTOSITEILHOCTH;

—  TOTOBHOCTh M CIIOCOOHOCTh TPUMEHEHUS TEOPETUUYECKUX 3HAHMM 1O
¢busuke, HHPOpPMATUKE TSI PEIICHHS 3a7]a4 B pEaIbHOM MUE;

—  CcrmOcOOHOCTH MPABUIIBHO OPTraHU30BEIBATH pabodee MECTO U BpeMsl sl
JOCTHKEHUS TIOCTABJICHHBIX IIETICH.

JInyHOCTHBIE pPe3yabTAThI:

—  CIOCOOHOCTH TBOPYECKH pelIaTh TEXHUYCCKUE 3a]a4H;



—  HaJWYHE BBICOKOTO MMO3HABATEILHOTO HHTEPECa 00YUarOImNXCs;
—  YMEHHUE CTaBUTh BOIPOCHI, CBSI3aHHBIE C TEMOW MPOEKTa, BHIOOp HamboIee
3¢ GEKTUBHBIX PEUICHHI 33/]a9 B 3aBUCUMOCTH OT KOHKPETHBIX yCIIOBHIA;

Pa3nen 2. Kommiekc opraHu3anMOHHO-TIEJArorn4ecKux ycJa0Bui

2.1. KanennapHusiii yueOHbIi rpaguk

Ne n/m

Jlara

Tema

KonnuecTBo
4acoB

®opma 3aHATHI

BBenenue B rematuky TPU3.
[TocTanoBka npoOiemMHON
CUTYaIUH.

1

Jlexusa

JlazepHbie TEXHOJIOTHUH.

Jlexusa

w

JlazepHbie TEXHOJIOTHUH.

[EEN

IIpakTHKyMm

OcHoBBI 2D-Mo1enMpoBaHys,
BEKTOPHOM TpaduKu.
[IpoextnpoBanue u
M3TOTOBICHUEU3 NS Ha
Ja3€PHOM CTaHKE.

Jlexusa

[IpoextnpoBanue u
M3TOTOBJICHUECU3ICINS Ha
Ja3€PHOM CTaHKE.

[IpakTukym

[IpoekTupoBanue 1
W3TOTOBJICHUEU3ENHUs Ha
Ja3€pPHOM CTaHKe.

[IpakTukym

COopka KOHCTPYKIIH
U3JICTIHSL.
TecToBble HCIIBITAHUS H
MoauUKAIKSA pa3pabOTKH.

[IpakTukym

TecToBbIe HCIIBITAHUS H
MoauUKAIKs pa3pabOTKH.

[IpakTukym

OCHOBBI MPOEKTHOTO
JOKYMEHTUPOBAHUSI.
IlonroroBka
Mpe3CHTAIIUH.

[IpakTukym

10.

OCHOBBI TPEXMEPHOTO
MpeJICTaBICHHUsI 00bEKTOB U
3D-
MOJEJIIMPOBAHUS

Jlexnus

11.

OCHOBBI TPEXMEPHOTO
npeCcTaBiIeHNs OObEKTOB U
3D-
MOJEIUPOBaHUS

[IpakTukym

12.

OCHOBBI 3CKA3HOT'O
POEKTUPOBAHMSI.

Jlexnus

13.

OCHOBBI 3CKA3HOT'O
MPOCKTUPOBAHMSI.

[IpakTukym

14.

OCHOBBI 3CKA3HOT'O
MPOEKTUPOBAHMSI.

[IpakTukym

15.

[Ipaktukym o 3D-
MOJICIMPOBAHHIO.

[IpakTukym

16.

[Ipaktukym o 3D-

IIpakTukym




MOJCIIMPOBAHUIO.

17. [Ipaktukym o 3D- 1 ITpakTkym
MOJICIIMPOBAHHIO.
18. [Ipaktukym o 3D- 1 ITpakTukym
MOJICIIMPOBAHHIO.
19. [Ipaktukym o 3D- 1 [TpakTukym
MOJICIIMPOBAHHMIO.
20. [Ipaktukym o 3D- 1 [TpakTukym
MOJICIIMPOBAHHMIO.
21. [Ipaktukym o 3D- 1 [TpakTukym
MOJICIIMPOBAHHIO.
22. [Ipaktukym o 3D- 1 [TpakTkym
MO JICIMPOBAHHIO.
23. 3D-neuatsp. 1 Jlexuus
24, 3D-neuats. 1 [TpakTukym
25. 3D-neuatsp. 1 [TpakTuKym
26. 3D-neuats. 1 [TpakTukym
217. 3D-neuatsp. 1 [TpakTuKym
28. OcBoeHHE HHCTPYMEHTApUS 1 [TpakTukym
JUISL TTAMKH.
29. [IpoexTrpoBanue u3eusl. 1 [TpakTnkym
30. [TpoexTupoBaHHEe M3AEIIHSL. 1 [TpakTuKym
3L Wzrorosnenne nzaenus 1 [TpakTuKyMm
METOIOM ITafKU.
32. N3roToBieHne U3aeTHs 1 [TpakTuxym
METOIOM ITafKU.
33. TecToBbI€ HCTIBITAHUSA, 1 [TpakTuxym
MoauduKaus pa3padoTKH,
MO/ITOTOBKA IPE3CHTALINU.
34. TecToBbI€ HCTIBITAHUSA, 1 [TpakTuxym
Moau(UKaIUs pa3padoTKH,
MOJIFOTOBKA IPE3EHTALINU.
35. Hrorosas arrecramus 1 3ammuTa yaeOHo-
WHXEHEPHOTO
MIPOEKTa
36. Hrtorosas arrecranus 1 3amura yueOHo-
WHKXEHEPHOTO

IIPOCKTa




2.2. YcJioBus peau3anu NporpaMmbl

MaTepHaJILHO-TeXHH‘{eCKHe YciaoBus peajiudalnuu nmporpamMmmai:

Ne n/m | HaumenoBanme KpaTkue TexHnyeckue XapakTepucTHKH En. Koa-
u3M. | BO
IIpoduiabHoe o6opyroBanue
11 - Tum npunrepa: FDM, FFF,
- MaTepuan (ocHOBHOH): PLA,
- KOJIMYECTBO MEeYaTaIOINX FOJO0BOK: 1,
- pabouuii CTOM: C IOJJOTPEBOM,
. - pabouast obmacts (XYZ): ot 180x180x180 MM,
3 D-mipuHTEp YueOHBIH i IT. 3
- MaKCHMaJbHasi CKOPOCTb IedaTu: He MeHee 150
MM/CEK,
- MUHHAMAJIbHAs TONIIKHA CJI0s: He 6oee 20 MKM,
- 3aKpBITHIN KOPITYC: HAJIU4UE,
- OXJIAXKJICHHE 30HBI [TeYaTH: HAININe
1.2 - Tun npunaTepa: FDM, FFF,
- Matepuai (ocHOBHOI): PLA,
- KOJIMYECTBO TEeYaTaI0IUX FOJOBOK: HE MEHee 2,
- pabounii CTONI: C IOJJOTPEBOM,
3 D-npmsTep ¢ AByMS - pabouas obmacts (XYZ): ot 180x180x180
3KCTpyAEpaMu MM, . 1
- MaKCUMaJbHasl CKOPOCTh Tieuatu: He MeHee 150
MM/CEK,
- MUHUMaJIbHas TOJIIMHA c10s: He 6onee 20 MKM,
- 3aKPBITHIN KOPITYC: HAIUYHE,
- OXJIKJICHHE 30HBI MTeYaTH: HAJINIHe
1.3 JlazepHbIii rpaBep - Twm cranka: MamorabapuTHBIH,
- pa3mep padoueii obnactu: He Mmeree 600*300 MM,
- MaKCHMallbHAsI MOIITHOCTH: He MeHee 50 Barr,
- IOCTYTIHBIE MaTepuaibl IS JIA3epHON Pe3KH U
TpaBUPOBKH: (aHepa, MIACTUK, aKPHII, pe3NHA, KOXKa
U Jp.
MomrHocTs m3nydarens 30Bt
Tun m3myugatens Otmasaabii CO2 mazep
Tun oxnaxxaenus uznyyatens BoznymHoe LIT. 1

[IpomsBoaurens m3mydatens Synrad 48series Synrad
FireStar

Cpoxk cimyx6b1 m3mydarens 40 000 gacos
Bo3moxHocTs nepezanpasku EcTb

Kiace 6e3omacuoctu Class | Laser Product
Compliant with EN60825

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




MaxkcuManbHbIi pa3Mep 3arpyKaeMoro MaTepuaa
503 x 310 x 155mMMm

I'aGapurh! cranka (0e3 ymakosku) 740 x 780 x
410mm

Bec cranka (6e3 ymakoBku) 75kr

Makc. ckopocTh aBurateneit 1m/c
[pousBoaurensHocTh 1137 cM2/4

Tun npuBoga Cepsoasurarens (Hansen, CLLA)
[Iepemernienre o ocu Z ABToMaTHUeCKOe
Cucrema QOKyCHPOBKH
ABTOMaTHYECKAas/IONOTHUATENBFHO PyYHOH IIIyT B
KOMILJIEKTE

ABapuitHoe BoIKITIOYeHHE EcTh

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

Ocsenienue padoyero nons Smart light
Wurepdetic LPT, USB

O06wem O0ydepa mamsaru 32 Mb (pacimupsiemslii 10
64Mb monymsimu SIMM)

Hucruneit 4-X cTpouHBI rpaduuecKuil AUCIUICH
oTo0paXkaeT UM TeKyIiero ¢arina,

BpEMsi BBITIOJIHEHHS, MOIITHOCTh, CKOPOCTh, (Daiiibl,
3arpykeHHbie B Oydep nmamsT, MEHIO HACTPOUKH U
JIMaTHOCTHKH.

Onexrponuranue 220V / 0,75-3 KW / 10-15A / 50Hz,
3a3eMiIeHHe 00513aTeIIbHO

1.5 CoroBblil cTon s .
CoBmecTMocTh ¢ ozunuen 1.7.3 LIT.
JIa3€pHOro rpaBepa
1.6 - [Ipomeccop: He MeHee 4 simep,
- IPOU3BOJUTENBHOCTH IpoIeccopa (10 TECTY
PassMark — CPU BenchMark
CrrenmammsupoBansbli [TK http://www.cpubenchmark.net/): me meree 5000
JUISL CTaHKa C €IMHULI, IIIT.
MaHMITYJIATOPOM THIIA MBILIb | - TAaKTOBas YacToTa: He Huxe 1,6 [T,
- 00beM omepaTUBHON TaMATH: He MeHee 4 [0,
- 00beM xecTkoro aucka: He meHee 500 I'0 (umm
TBEPAOTEIBHOIO HAKOMUTEIS: He MeHee 128 I'0)
2 JlonosHuTe/ILHOE 000pyI0BaHUE
2.1 [NasmpHAs cTaHIMA JonomauTtensHOE 000pynoBanne L40 I0T.
2.2 OJ10BOOTCOC MU OIJIETKA Haznauenue nHCTpyMEHTa: yOaleHUE OCTATKOB -
MIPUIIOS
2.3 Tpetss pyka - Hannyue 3axuMoB: He MeHee 2 IITYK, o
- Tyna: HaJln4ue
2.4 Habop nacrpymenTa ILIT.
2.5 KieeBoii muctoner - namerp xieeBoro crepxHs: He MeHee 11 MM,
- utaHue ot Aekrpocern 220 B: Hammume,
- HOXKa-TIOJICTaBKa: HAJTMYHE, ILIT.
- (DyHKUUS PEryJUpOBKH TEMIIEPATYPhI:
PEKOMEH 1y eTCsl
2.6 [TnockoryOrst - Py4HO# MHOTO() YHKIIMOHATEHBI HHCTPYMEHT JIJIS
3aKMMa U 3aXBaTa AeTajied pasHoi HopMmbl, i
- pexKyIas KpoMKa JUis iepepe3anus MaTepuaa:
HaJIM4He
2.7 Bokopesst Py4Hoill pexxyiuit ”HCTpYMEHT JUIsl Tepepe3aHus
mT.

Marepuaa, -MaTepuai-MeTall, -MaTeprual pydek-
pe3uHa/TIacTUK/KOMOUMHUPOBAHHBIC



http://www.cpubenchmark.net/)

2.8

Hab6op nunneror

ObecnieyeHune 3axBata U yAep:KaHHUS MEITKUX
MIPEIMETOB: MaTepHall: METaJLT; KOJIUYECTBO: HE
MeHee 4 TyK

IT.

2.9

KoBpuk amns naitku

TepMOCTOWKNI KOBPUK JIJISl TAWKHU U 3alLUTHI CTOJIA
OT BBICOKOU TEMIIEpaTyphl MasiiIbHUKA, IPUTIOA,
(haroca

IT.

2.10

IITyponosept

- Uucro akKyMyJsIsITOPOB B KOMITJIGKTE: HE MEHee 2,
- peBepcC: HaJIMYHE,

- HaJu4ue JAByX ckopocrteit Keiic/gyemonan: B
HaJIU4Yuun

IT.

211

YHuBepcaibHbI HAOOP
OTBEPTOK

- JI;ist MOHTaXa M IEMOHTAXa KPETTEeKHBIX
COCTUHEHUM,

- OTBEPTKU HUIMICBBIC 1 KPECTOBBLIC: HAJTUYIUC,
- IepKaTens A OUT: HAIU4ue,

- KonuuecTBo — He MeHee 40 mT.

- Habop OUT: HaMuue

IT.

Pacxozun,le MaTepHuaJlibl

ITnactuk s 3/1-ipuaTepa

TosmuHa MIaCTUKOBOM HUTH: COOTBETCTBHE 31-
npunTepy (nm.7.1-7.2)

Marepuan: PLA

Bec xarymku: vHe menee 750 rp.

Uepnerit: e meree 10 mT;

KpacHEI: He MeHee 10 mmT;

Oenprii: He MeHee 10 T,

OopamkeBbIii: He MeHee 10 mT;

Oupro30BbIii: He MeHee 10 miT.

KOoMII
JICKT

3.2

Abpa3uBHas ryoka

Hasnauenwue: mj1s1 3a4MCTKH TOBEPXHOCTEH W/WJIH UX

uutnoanus; 3epauctocts: P180; Pazmep, MM: He
mernee 100x68.5x27

10

3.3

AJTIOMAHHEBBIN yTOJIOK

Tumn: I'-00pa3Hblii aTFOMUHUEBBIN PO uiIb; Pasmep:
10x10 mMm; TonmuHa: He 6onee 2 MM

10

3.30

W3onenra

Haznauenwne: kieiikas JeHTa 11
3JICKTPOMOHTAXKHBIX M PEMOHTHBIX padot; [[nwmHa: He
menee 20 M;

Cunss: He medee 10 mr,

JKeaTo-3eneHas: He meHee 10 mr,

Oenas: He menee 10 T,

kpacHasi: He meHee 10 mT.

KOMII
JICKT

3.31

Cymnep-knei

g coenrHeHns (CKIIEUBAHUS) Pa3THIHBIX
marepuanoB. Bec: He MeHee 5 rp.

50

3.32

Knelt yauBepcanbHbIil THIA
MomeHT

g coenmHeHns (CKIIEUBAHUS) Pa3THIHBIX
MaTepHaIoB

15

3.33

KoBpuk yHUBepCcalbHBIN B
pynore 50*150cm

st 3a1U Tl HOBEPXHOCTEH OT MOBPEKIACHUI

3.34

MuHu-Kycauku

Pexymuit ”HCTpYMEHT A7l Ilepepe3aHus MaTepuara;
Marepuan: merasut;, nuaronans: 130 mm; Matepuan
py4eK: TUIacTUK/pe3nHa/KOMOMHUPOBAHHBIE

10

3.35

MoHTaXHBII TPOBOJ

HaGop nmpoBomoB Asist 3IEKTPUKH, SIEKTPOHUKH,
npubopoB u T.1. M3omsamus uz [IBX: Hamane; XKuna
MHOTOITPOBOJIOYHAs MenHast: Hanmnuue; [Jmmaa: 30 M

3.36

Habop xapanpameit
IUIOTHUKA

Hepesinnbie kapanaamu. KonmngecrBo: He menee 10
HITYK

Habo

3.37

Habop kucreit 1 BOTHBIX
Kpacok

KonunuecTtBo kucreit B Habope: He MeHee 3 ITYK

Habo

10

IIpe3enTanmoHHOE 00OPyIOBaHHE




6.1 [Ipoexrop Tumn: mopTaTUBHBIH IKMPOKOGOPMATHBIN, Paspemienue: e IT. 1
MOPTaTUBHBIN menee 1920x1080 (Full HD)
6.2 OKkpaH - Tun skpaHa: cTallMOHAapHBIN IT. 1

2.3. ®opMBI aATTECTALMH/KOHTPOJIS

BxoaHoii koHTpOJb. MMeeT AMarHOCTUYECKWE 3aJayd M OCYLIECTBISETCS B
Hayajge OOydeHHUs C IEeJIbl0 ONpEAeNieHUs HayaJbHOTO YPOBHS  TMOATOTOBKH
oOy4Jaronuxcsi, UMEIOIINXCS 3HAHUM, YMEHMI U HABBIKOB, CBA3aHHBIX C MPEJCTOSIICH
neaTeNbHOCThIO. McXons W3 aHanmm3a pe3yibTaToB JUArHOCTHMKHU, OCYIIECTBIISIETCS
¢ depeHIIMPOBAaHHBIN MOAX0 K 00y4aroIuMCs.

IIpoMesKyTOUHBIM KOHTPOJIb HAIPaBJICH HAa ONPEACIICHUE YPOBHS OCBOCHHS
COZepXKaHUs pPa3[ejoB JaHHOW TporpaMMbl M MPOBOAUTCS B (OpME 3alIUThHI
oOyyJaronuMucs yueOHO-UHKEHEPHOTO MTPOCKTA.

HUToroBpiii KOHTPOJIL/AaTTECTAIMS COCTOUT B TPOBEICHHM KOHTPOJIBHBIX
MOKa3aTeIbHBIX MCMIBITAHUM W B MYOJIWYHOW JEMOHCTpAIllMU PEe3yJbTaTOB MPOSKTHOM
NEATEIIbHOCTU TMEepel SKCIEPTHON KOMHUCCUEH C OTBETaMU Ha BOIPOCHI MO COACPIKAHUIO
MpoOeKTa, METOJaM  pPEUICHHS W  TOJYYECHHBIM  HWHXEHEPHO-TEXHUYECKUM U
M300peTaTeIbCKUM Pe3yJIbTaTaM.

Htorn ocBoeHMs AOMOTHUTEIHHON OOIEpa3BUBAIOIICH MPOTPAMMBI TTOABOASTCS
NyTEM aHaliu3a pPe3yJbTaTOB MPOMEXKYTOUYHOTO, MTOTOBOTO KOHTPOJS, JAaHHBIX
MOHUTOpPUHIA O TIOCENIa€MOCTH 3aHSITUM, AKTUBHOCTHM Y4YacTUsi B KOHKYPCHBIX
MEPOTIPUITHAX U IPYTUX MEPONPHUATHAX, HAMPABICHHBIX HAa Pa3BUTHE OOIIECKYJIbTYPHBIX
KOMITETCHIINH, AUCIUIUIMHUPOBAHHOCTH (COOMIO/IEHNE TEXHUKH Oe3omacHOCTH). [lpwu
MOJBEJACHUU WTOTOB CTABUTCA II€Ib BBIABUTH YPOBEHb YCBOCHHS OOYYarOIIMMUCS
POTPaMMHOTO Marepuaia, COOTBETCTBHE MPOTHO3UPYEMBIM pe3yJibTaTam
JOTIOJTHUTEILHON  00Iepa3BUBAIONIE MPOrPAaMMBI,  OMNPEACIUTh  OOYyYarOIIUXCH,
KOTOPBIM MOXKET OBITh PEKOMEHIOBAHO OCBOCHHUE YTIIyOJICHHOTO MOJTYJISI IIPOTPAMMBI.

2.4, MeToanuecKue MaTepUAJIbI

OcBoeHHME COACp)KAaHMS KaXJAOro pasjesia IporpaMMbl  OOYYaFOIIUMHUCS
OCYIIIECTBIISICTCS B X0JI¢ PEIICHUS KEHCOB.

B nmepBom pasnene «OCHOBBI TEOpUHU pelIeHUs: u300perarenbekux 3amad (TPU3).
OcHoBBI 2D-MoaenupoBaHus, BEKTOPHOW rpadMKH M JIa3€pHOM pPe3KW» oOydaromuecs
3HAKOMSTCS C OCHOBAaMHM WH)XCHEPHH, TCOPHUU pEIICHUS H300peTaTelIbCKUX 3aj1ad,
MOTy4aroT 3HAHUS O JIA3epHBIX TEXHOJIOTHSAX M pelialoT IPOCKTHYIO 3ajadyy —
W3TOTOBJICHUE B YCIOBHUSX OrpPaHUYCHHBIX PECYpPCOB (MaTepHalioB, BpPEMEHHU U
WCITOJIb3YEMBIX TEXHOJOTHH) Karcyjbl 0e30MacHOCTH, CIOCOOHOW BBIMIOJHATD PSJT
TECTOBBIX 3a/IAHUU.

3amaueii Broporo paszgena «OcHoBbel 3D - MopemupoBanmst m 3D - medarwm»
SBJSETCA pa3paboTka W W3roToBieHHUE 3D-Monenu OJHOrO W3 M3JCIHHM: IIWHA JUIS
KoJieca, MOCT, TUIaHep, GUrypsl j1sl HACTOIBLHOW UTPHI, U JIP.

N3rotoBnenne MPOBOJOYHOW TOJIOBOJIOMKH WJIH KOHCTPYKIIMH «pOOOT U3
PaMOKOMIIOHEHTOB»  OCYIICCTBIISIETCSI B YETBEPTOM  paszfelie, IOCBSIICHHOM
TEXHOJIOTHUSIM TTANKH.




Keiic npezacrasisier co00i MHKEHEPHYIO Pa3pabOTKy YCTpPOMCTBA JUIsl pEILIEHHS
MIPaKTUKO-OPUEHTUPOBAHHOM 3aJauu (aKTyalbHOW NpoOiemMHOW cutTyaiuu). B cBs3u ¢
9TUM CIIEHapuii Keiica BKIIOYaeT B ceOs:

- Brenenue B npobiemy:

3HAKOMCTBO € MpOOJIEMON MNPOUCXOIUT MOCPEIACTBOM IHPOBEACHUS Oeceabl ¢
rpynmnoi oOy4aromuxcs: MPUBEICHHE KOHKPETHBIX U3HEHHBIX IMPUMEPOB, B KOTOPBIX
npoOJieMHasi CUTyallusi pacKpbIBaeTCs; MPHUBEACHUE HEOCHOPUMBIX (PAKTOB TOTO, UTO
pelieHre MpoOIeMHON CUTYallMA HE MOXKET ObITh OTJIOKEHO Ha HEONPEIEIEHHBIN CPOK.

- [Torpysxenue B mpobiemy:

[lorpyxenue B mpoOiaeMy MNPOUCXOAUT 4Yepe3 IPyNIoBoe O0CYXKIEHUE; aHaIHU3
MaTepHaiOB, BBISBJIEHUE CYIIECTBYIOUIMX T'OTOBBIX TEXHMUYECKHUX PEIICHUH IJs JaHHOU
WIM TIOXOXHUX MPOOJEMHBIX CUTYyallMil; BBISIBICHHE JOCTOMHCTB UM HEIOCTATKOB
HaWJICHHBIX PEIICHUMN.

- [Tonck TEXHUYECKOTO peLIeHUS:

B 3aBucumMocTH OT BO3pacTHOIO C€OCTaBa YYACTHUKOB TIPYIIbI M YPOBHS HX
MOJATOTOBKH PEKOMEHIyeTCsl UCIIOJIb30BATh: MO3TOBOI HITYPM; METO/IbI TEOPUH PEILICHUS
n300peTaTeNbCKUX 3aJady M METOJbl TOHUCKAa TEXHUYECKUX PEIICHUN; MEeTO[
M300peTaTeNbCKOM  pa3MUHKHM, TOHSITHE  MPOJYKTUBHOTO  MBIIUICHUS;  METO[
WHXEHEPHBIX OIpPaHUYCHH.

— Texanueckoe 3aganue:

CocraBieHue  MHUHHUMAJBHOTO  TEXHUYECKOTO0  3aJaHusl Ha  pa3paboTKy
TEXHUYECKOI'0 PEIIeHUs C yKa3aHUEM MPOJIOJIKUTEILHOCTH BBIIIOJHEHMSI KaX/10r0 dTarna
TEXHUYECKOI'0 3aaHuUs.

- Co3nanue usaenus:

HenocpencTBEHHO BBINOJHEHME 3TalOB TEXHUYECKOTO 3aJaHus M CO3JaHHe
U3JeIus.

- TecroBble UCTIBITAHUS:

[IpoBeneHne TECTOBBIX MCHBITAHUN Ul TOATBEPXKICHUS PEILICHUH, IMOMCK U
yCTpaHEHHE HEI04ETOB B paboTe.

- JlopaboTka nzaenus:

Wrorosast topaboTka U3/€11sl, 3aBeplIeHNnE Pa3pabOTKU IPOTOTHUIIA.

[Ipe3enTanus:

[TonroroBka BBICTYIJICHUSI U MPEJCTABIEHUE UTOTOB pabOTHI HaJ KeiicoM B BUJE
MIPE3EHTAIMH C IEMOHCTpaLueil paboThl MPOTOTHUIIA.

— Pedunekcus:

B 3aBepuieHue mNpoBOAWUTCS TOABEAEHHE HUTOTOB W TpynmnoBas pediaexcus.
Bonpocs! pedrekcun JOKHBI OBITH HANpaBlIeHbl HA MOHUMAaHHUE, KaK ObUI JOCTUTHYT
pe3yabTaT, YTO HE HOJIYYHJIOCh, YTO MOKHO YJIYYLIUTb, HACKOJIBKO 3(P(HEKTUBHO
paboTana KoMaHa.
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IHpunoxenue 1
BapuaHTtbl keiicoB, pa3padoTaHHBIX JJIS OCBOCHUS MPOrPaAMMBI

Pa3nea 1. «OcHOBBI Teopuu pemieHus n3odoperarenbekux 3aaa4 (TPU3).
OcHnoBbl 2D-mMoe1upoBaHusi, BEKTOPHO# rpauKu U JIa3epHON pe3Ku».

Keiic 1 «Kancyaa :xu3Hm»

Onucanue nNpodIeMHOM CUTYalHH

CucreMa JecaHTHpPOBaHUS DSKUIAaKa BHYTpU OOEBOW MallMHBI JecaHTa Ha
pPEaKTUBHO-TIAPAIIIOTHON TAre «PeakTaBp» momyuymna cBOoe Ha3BaHUE OT CJIOB
«peaktuBHbIl KeHTaBp». «KeHTaBpomM» MMEHOBaNIach CHCTEMA CHUKEHUS MOCPEACTBOM
MapaloTHO-AECAHTHON TUIaTGopMbl. ODKUNaX BHYTPU OOEBOM MalIMHBI BO BpeMs
JNECAaHTUPOBAHUs HAXOJWJICA B CIECHHAIBHBIX KOCMHUYECKHX KpeciaxX. IJKCIEPUMEHT
MPOBOAWIM Ha mapamroToapome Tymbckoro ydebHoro unentpa 106-it rBapaeickoit
BO3/IyLIIHO-/IECAaHTHOW TUBU3UU.

Hukrto u HUKOrIa pesk/e He BhIOpachIBajl ¢ caMosieTa O0EBYI0 TEXHUKY BMECTE C
JIMYHBIM cOocTaBoOM BHYTpu. Ha ToT MOMeHT TexHuka BJ/IB nocrasnsnace Ha 3eMiro
IBYMsl CIocoOaMu: MOCPEACTBOM NapalllOTHO-AECAHTHBIX MJIATGOPM U MapanitoTHO-
peakTuBHBIX cucteM. [locmennue npu npru3emMieHuu 3a JOJIU CEKyH[bl TaCUIu CKOPOCTh
CHIDKCHUSI TSDKENBIX TPYy30B M aBTOMAaTHYECKH OCBOOOXAANU MX OT MOJBECHBIX CTPOI.
JIn4HBINA COCTAB K€ OIIyCKAJICA HA I1apallioTaX OTACIBHO.

Ho nnst toro, 4roObl 3aHATH CBOM MecTa B OOEBBIX MAIIMHAX, B peaJlbHOM 000
JKUIA)KaM MHOI/a TpeOyIoTCsS MUHYTHI, KOTOPBIX Bpar MOXKET M He ImpenocTaBuTh. Kak
BBIMTPaTh BpeMs? BBIBOJ IIPOCT: JIMYHBIN COCTaB HaJO ACCAHTUPOBATh B CAMOW TEXHUKE!

Hauanace pa3paboTka [apalIrOTHO-PEAKTUBHOU CUCTEMBI. Pa6ora,
IpO0JDKABIIAsACA HE OJWH IOJ], yBEHUYANach YCIEXOM - Takas cucrema Obula co3jaHal

Tak TexHuKa, B KOTOPOH, IPU JECAHTUPOBAHUH, ObLIO 3alpeIIeHO0 HaXOAUTCS U3-3a
OTPOMHBIX IIEPETPY30K, HECOBMECTUMBIX C JKU3HBIO, IIPEBPATUIACH B «KAIICYJIbI )KU3HI»
COXpaHSAIOIINE HALIUX I'BapACULICB-ICCAaHTHUKOB.

3apaua

[Ipemnaraercss caMOCTOATEIBHO CIPOCKTHPOBATHh MPOTOTHIT MCCIIEIOBATEIHLCKOTO
MOJyJIsl JUTSL BBITIOJTHCHHUSI pa3BEIbIBATCIBHBIX 3aJlad Ha HEW3BCIAHHBIX TCPPHUTOPUSX,
KOTOPBIH COJNEPKUT «KalCyldy JKH3HH». B KadecTBe BXOJHBIX JaHHBIX UL
MIPOSKTUPOBAHUS TIPEIIAratoTCs:

*  MaKCHUMaJIbHO BO3MOJKHAsI COXPAHHOCTh «KaIlCyJIbl )KHU3HW» IPH BBITIOJTHCHUU
BCEX TECTOBBIX 3aJIaHUIA;

* TEeOMETpHYeCKHe pa3Mepsl (UIMHA-IIMPHUHA-BBICOTA) OOBEKTa «Karcyla
KU3HI» He 0osee 55-55-60 Mm;

* ucnonb3oBanue He Oomee 4 muctoB (600-300MMm) panepsl 4MM;

*  CHOCOOHOCTH MPOEKTUPYEMOTO MOJIYJIS BBIIEPKUBATH MaJICHUE
Ha TBEPYIO MOBEPXHOCTH C BBICOTHI HE MeHee 0,5 M;

*  CIIyCK IO HAaKJIOHHOW MOBEPXHOCTH TPAMIUIMHHOTO OJIOKA;

* MexaHmdeckoe Bo3jeiicTBue He MeHee 10 KrT.

[lo 3aBepmieHUH MPOEKTUPOBAHUS OOYYAIOIIUMCS HEOOXOAMMO H3TOTOBUTH
MPOTOTUI U3JENUs, UCTIOIB3Ysl JIA3EPHBIN TpaBep JUISl U3TOTOBICHHS BCEX JJIEMEHTOB H
neraneil pazpaboranHoro Moayiisi. COopka pa3paboTaHHOTO U3/ OCYIIECTBISIETCS Ha



pabodem crone. Ila3bl B s1emMeHTax WM3AETUS JODKHBI OBITh BBITOJIHEHBI C MTOMOIIBIO
Ja3epHOM pe3ku, o0paboTka (M3rOTOBJIICHHE) Ma30B JPYrUMU crocobamu (J1003UK,
HaNWIBHUK M T.I1.) HE JomycKaercs. He momyckaercss MCIoNIb30BaHUE IS COCITUHEHUS
AIIEMEHTOB MU3JICNHS KIIesl.

Karteropus keiica: BBOJHBIN.
Mecro keiica B cTpyKType MOAYJIsA: 0a30BbIii, MOTUBALIMOHHBIN KeiiC.

IlepeyeHb u coep:kaHue 3aHATHIL:

3anarue 1 3ansartue 2, 3ansarue 3 3ansartue 4
Ieab: npoussect nocraHoky | Llenb: mpoektupoanue mozenu | Ileab: c60pka KOHCTPYKLUU
po6IeMHOi CUTYaIUH v | u3nenus  u M3rOTOBJICHHE
OCYILIECTBUTH MOMCK ITyTei M3/IeIMs Ha JIa3ePHOM CTaHKe
pelenus
Yro nenaem: | KomnereHuum: Yrto nenaem: Komnerenun | Uto aenaem: | Kommerenun
[IpencraBnen | YMmenue PaszpaGorka wu | H: OCYIICCTBIIEM | H: py1Hasd
e reHepHpPOBaTh cosmanme 2D- | 2D- cOopky cOopxa
npobGnemMHON | uaen MOJIENH Mozeruposan | Pa3paboTanHo | m3nemmi
CUTyalldn B | YKa3aHHBIMH W3JIENHS, ve JasepHpIx | [0 M3ACT 13
Buje (DU3MKO- | METOIAMH, BBISIBIICHUIE TEXHOIOTHI H3rOTOBJICHHbI
MHKEHEPHOTO | CIIyIIaTh ¥ | TEXHOJIOTUYECK X OJICMCHTOB
OrpaHUYeHHs. | CJIBILATE uX
Anamus cobecemHUKa, OTpaHUYICHHI
HpoONEMHON | ApryMEHTUPOBAH | JUIS TIOMydEHHs
CUTYyalluH, HO  OTCTauBaTh | Ooiee
reHepanus U | CBOIO TOUKY | pe3ydbTaTHBHOT
oOCYy/KIEHHE | 3peHHs, HCKaTh | O uTOora.
MeromoB  ee | mHdopManuio B | Iloaroroska
pelieHus U | CBOOOIHBIX 3aroTOBKH,
BO3MOKHOCTH | HCTOYHMKaxX W | pe3Ka
JOCTHKEHUS | CTPYKTYpPUPOBATh | 3arOTOBKU
U/I€aIbHOrO ee. VMeHue | 1a3epoM.
KOHEYHOr0 KOMOMHHPOBAT,
pesyJbTara. BHJIOU3MEHATD
YIydLIaTh UEH.
3ansaTue 5 3ansTue 6
Hean: ean:

TecToBBIC HCIBITAHKS U

MomupuKanus pa3padboTku

ITOATOTOBKA K MYOIWYHOMN JIEMOHCTPAINN U 3AIUTE PE3yTbTaTOB

Keﬁca, IIPOBEACHUEC ITOKA3aTCIbHBIX KOHTPOJIBbHBIX HCIBbITAHUH

Yro geraem:
[IpoBogum
MTOJITOTOBKY U
OCYIIIECTBIICHUE
HCITBITAaHUH, 110
HTOram
HUCITBITAaHUI
MPOBOJIUM
I0paboTKy
MOJIEIN

Komnerenumuu:
[IpoBenenue
TECTOBBIX HC-
IBITAaHNH,
Ta3epHbIe TeX-
Hojoruu, 2D-
MOJETUPOBaHUE

Yro nemaem:

[IpoBeneHne KOHTPOIBHBIX TO-
Ka3aTeNnbHBIX HcnsITaHui [lon-
TOTOBKA PEYH BBICTYIUICHUS U
MIPE3EHTAIMH 110 UTOraM PaboThI
Haj kericom. Co3gaHue
npe3ertanuu. Peduekcus. O0-
Cy>KJIeHUE pe3yIbTaTOB Keiica.

Komnerenuumn:

IIpoBeneHne TeCTOBBIX
ucnslTaHuil. OCHOBBI OPaTOPCKOTrO
uckyccTBa. OmbIT MyOIMYHBIX
BbICTYyIUIEHHH. OCHOBBI PaOOTHI B
TEKCTOBOM PEAAKTOpE U
IporpamMme Jis Co3JJaHus
Mpe3eHTalu M.




Metoa padoTbl ¢ KelcOM: KOHCTPYMPOBAHHME, METOJ IPOEKTOB, 3J1EMEHTbI
TPU3. MuauMaIbHO He00X0AUMBbIii YPOBEHb BXOJHBIX KOMIIeTEeHIM .

TpeboBaHNs K MUHUMAJIbHOMY YPOBHIO BXOJHBIX KOMIIETEHLIUHA OTCYTCTBYIOT, 3a
HCKJIFOYEHUEM 3HAHUS NIEPCOHAIBHOTO KOMIIBIOTEPA HAa YPOBHE ITOJIB30BATEISL, OCHOBHBIX
¢u3nueckux TMOHATUA MaTepuaibHOoro wmupa. Ilpenmnomnaraembie 00pa3zoBaTeIbHBIE
pe3ynbTaThl oOy4arommxcs (apredakrtol, pemieHus), Gopmupyembie HaBbIKU (SOft u
Hard Skills).

B pesynbrare nmpoxoxkIeHusi JaHHOTO O0pa30BaTEIbHOIO MOAYJS O0ydaroniuiics
JNOJDKEH 3HATh CIEAYIOIIME KIIOYEBBIE IOHATHSA: PAcKpoOMl JIMCTOBOIO MaTepHaa,
JIMCTOBOM KOMIIO3UTHBIA MarTepual, TPEHHE, YNpPyrocThb, NABJICHHE, INAJECHUE Tena ¢
HAKJIOHHOW MOBEPXHOCTH, CBOOOTHOE MaJIeHUE, BpalllaTeIbHOE JIBUKEHUE.

[IpoxoxxneHne naHHOTO 00pPa30BaTENBHOIO MOMYJS JOJIKHO C(HOPMHPOBATH Yy
00y4aroluxcs CleayOINe KOMIIETSHIINN:

*  YMEHHE '€HepupOBaTh UJIeU YKa3aHHBIMH METOAAMH;

*  yYMEHHE CIIyllaTh U CIBIIIATh COOECeIHHKA;

*  yMEHHUE apryMEHTHPOBAHHO OTCTauBATh CBOK TOUKY 3PEHUS;

* yYMEHHE UCKaThb MH(]OpMALHIO B CBOOOIHBIX UCTOYHUKAX U CTPYKTYPUPOBATH
ee;

* yMeHHe KOMOMHUPOBATh, BUIIOM3MEHSATD U YIyUdlllaTh UJIEH;

* HaBBIKU KOMaHAHOW paboThI;

* KPUTHYECKOE MBIIUICHUE U YMEHHE OOBEKTUBHO OLIEHUBATh PE3yJIbTaThl CBOCH
paboTHI;

* OCHOBBI OPaTOPCKOTO UCKYCCTBA;

* IIPOBEJICHUE TECTOBBIX UCIIBITAHN;

* OCHOBBI pabOTHI B Iporpammax no 2D-monenuposanuio;

* OCHOBBI Pa0OTHI Ha JIA3€PHOM 000PYJOBaHUY;

* OCHOBAaM CO3JaHMs MHKEHEPHBIX CUCTEM C 33JJaHHBIMH CBOKCTBAMY;

* OCHOBAM MAaTE€pHAJIOBEICHUS.

IIpouenyps! n popmbl BeIsiBJIeHHS 00Pa30BaTeIbHOIO pe3yabTaTa

IIpomexyTOUHBIN KOHTPOJIb pe3ynbrara IIPOEKTHOMN JEATENBHOCTH
OCYUIECTBIISIETCSI TI0O UTOTaM BBIIOJHEHUs TPYINIOBBIX W WHAUBUIYAJIbHBIX 3aJaHUM, a
TaKXKe [0 HMTOraM CaMOCTOATEIbHOM paboThl oOywaromuxcs. MTOroBblli KOHTPOJIb
COCTOUT B IMPOBEJCHUM KOHTPOJIBHBIX IIOKA3aTEIbHBIX MCIBITAHUNH U B ITyOJUYHOM
JNEMOHCTpALMKM PE3YyJIbTAaTOB MPOEKTHOM AESITENBHOCTh NEPEN IKCIIEPTHOW KOMUCCHEN C
OTBETAaMHM Ha BOIIPOCHI 0 COACPXKAHUIO MPOEKTa, METOJAM PEIICHHUS U IOJTYyYEHHBIM
MH)XEHEPHO-TEXHUUECKUM U U300peTaTeIbCKUM Pe3yJIbTaTaM.

Heo0xoamMpble pacxoaHble MaTeprajbl U 000py10BaHHE

JIns ycmenrHoro BBIOTHEHHUS Kelica moTpedyercs cieayromiee 000pyI0BaHHME,
MaTepualbl, IPOrpaMMHOE O0ECIIEYeHHE U YCIOBHS (KOJIMUYECTBO €IMHUI] 000PYI0BAHUS
Y MaTepuaJIoB MpPUBEJEH U3 pacueTa KOJUYECTBEHHOIO0 COCTaBa TPYIIIBI 00y4aronuXcs
(15 genoBek):

— paboTta Hajg KeHWCOM JOKHA TPOU3BOJIUTHCS B XOPOLIO OCBEIIEHHOM,
MPOCTOPHOM, MPOBETPUBAEMOM IOMEIICHNUH, YCTAHOBKA JIa3epHON PEe3KH 00OpyJoBaHa
00513aTEIbHBIM BBITSKHBIM 000PYI0BaHUEM;

- KOMIIBIOTEP C MOHMTOPOM, KJIAaBHAaTYpOM M MBIIIKOW, HAa KOTOPBIU
YCTaHOBJICHO CJEIyIoIue MporpaMMHOe oOecreueHue: mporpamma mis 2D-



MOJICIMPOBAHUS ¥  CHEIHaTU3upyeMas mporpamMmma sl  paboTel C  J1a3epHBIM
obopynoBanuem - 15 mit.;

— Ja3epHbIN CTAaHOK C MPUHAIEKHOCTAMH -1 1mT;

- MUHUMAaJIbHBIA PYYHOU HHCTPYMEHT MTOCTOOPAOOTKH -5 KOM.

— KOMIUIEKT PACXOJIHBIX MaTEpPHAJIOB AJIS JIa3€PHBIX padbOT -5 KOMILI.

- KOMIIBIOTEPHI JOJDKHBI OBITH C TOCTYTOM B MIHTEpHET;

- MPE3CHTAIIMOHHOE 000pyI0BaHHE (MIPOCKTOP C OSKPAHOM/TEIEBU30P C
OOJBIIMM 3KPAaHOM) C BO3MOXXHOCTBIO TMOJAKIIOUEHHUS K KOMIIbIOTEpY (HOYTOyKy) - 1
KOMILIICKT;

— ¢naumuapT ¢ KOMIUIEKTOM JHCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIUN
Ha0Op MMCbMEHHBIX NPUHAJICKHOCTEH - 1 1mT.;

- KaXAbIA CTOM JUIsl pabOThl HAJl KEWCOM JOJKEH MO3BOJIATH Pa3MECTHUThH 3a
OJTHUM KOMITBIOTEPOM OJTHOTO OOYYaroIIerocs W MPEeAOCTaBIATh JOCTATOYHO MECTA IS
paboTHI ¢ KOMIIOHEHTAMH CO37aBa€MOI0 YCTPOICTBA;

— 00opyI0BaHHAS IIJIOMIAIKA JJIST TECTOBBIX MCIIBITAHUH, COTIIACHO 3a/1aHUSIM;

B xone paboTel mpemaraercss ciedymollee pacrpeaesieHue oO0yyaroumxcs B
rpyrmnre:

— oOyudaromuecss paboTal0T BCe BMECTE B XOJ€ OOCYKICHHsS NpOoOIeMHOMN
CUTYyaIiu, peIeKCHHU 1 MOATOTOBKHU K 3alTUTE MPOEKTA;

- oOyuaroruecss pabortaloT B KomaHmax (2-3 denoBeka) B XOJ€
MPOCKTUPOBAHUS, pa3pabOTKM M PE3KH 3JIEMEHTOB u3fenus. Kaxmapni oOydaromruiics
BbIOMPAET OJJHY WJIM HECKOJIBKO poJIel B KOMaHe: JIUJEP, IPOEKTUPOBLINK, pa3paboTUuK
IpEe3eHTal1H, TECTUPOBIIMK U T.J.

IMexparornyeckunii cueHapui (PyKOBOACTBO /ISl Mearora)

Keiic mpeacraBiser coboli MHKEHEPHYIO pa3pabOTKy yCTpOWCTBa JIS PELICHUS
IIPaKTUKO-OPUEHTHPOBAHHON 3a/laun (aKTyaJdbHOW MpoOJeMHON cutyanuu). B cBszm ¢
3TUM CILICHapUi Keica BKIIOYAeT B ceOs:

BBenenue B npodemy

[Ipoucxoaut mocpeacTBoM Oeceapl ¢ TPymNmod oOydarommxcsl (MpHUBEICHHE
KOHKPETHBIX JKU3HCHHBIX MPUMEPOB, B KOTOPHIX MPOOJIEMHas CUTYyallusl pacKpbIBacTCs;
MPUBEJICHUE HEOCIOPUMBIX (DaKTOB TOT0, UYTO pelieHrne MpoOJeMHON CHUTyalluu He
MOXET OBITh OTJI0KEHO Ha HEOIPEACIICHHBIN CPOK).

Jdara ckayTuHr

I'pynimoBoe o0cyxkaeHue; aHaIu3 MaTEepPHAIOB B CBOOOTHOM JOCTYIIC, BBISBIICHHE
CYIIECTBYIOIIUX TOTOBBIX TEXHUYECKHUX PEIICHUWA JUIsi JaHHOM WJIM TOXOXKHX
MPpOOJEMHBIX CUTYaIIUH; BBISIBJICHHE JOCTOMHCTB M HEAOCTATKOB HAHICHHBIX PEIICHUH.

TexHuveckoe penieHue

Jlyis moucKa TEXHUYECKOTO pEIIeHUs MPOOJEMHOM CHUTyallud PEKOMEHIYETCS
WCIIOJIb30BAaTh. MO3TOBOM INTYypM; MeTOJ (DOKaJbHBIX OOBEKTOB; METOJNBI TEOPUU
pelIeHnsi n300peTaTeNbCKUX 3a/lad U METOJbl TOMCKA TEXHUYECKUX PEIICHUN; METOJ]
M300peTaTeNbCKOM  pPa3MUHKH, TOHITHE MPOAYKTUBHOTO  MBIIUICHUS,  METOJI
VH)KEHEPHBIX OrPaHUYCHHM.

Texnuueckoe 3aganue

CocraBieHre  MUHUMAJIBHOIO  TEXHHYECKOrO0  3aJlaHMsl Ha  pa3paboOTKy
TEXHUYECKOI0 PELICHUS C YKa3aHUEM MPOJOJLKUTEIBHOCTH BBIMOJHEHUS KaXJA0T0 dTara
TEXHUYECKOTO 3a/IaHUSI.



Co3nanne KOHCTPYKIMHA

HenocpencTBeHHO BBINOJIHEHHE 3TAllOB TEXHUYECKOIO 3aJaHUsSl U CO3JaHUE
W3JIETHs.

TecrupoBanue

[IpoBeneHne TECTOBBIX MCIBITAHUMN [JI MOATBEPKICHHUS PEIICHUN, TOUCK U
YCTpaHEHHE HEJ0UETOB B padoTe.

Jdopadorka

Nrorosas nopaboTka n3nenus, 3aBeplieHrue pa3paboTKu NpOTOTHUIIA.

IIpe3entauus

[ToarotroBka BBICTYIUIEHHS U MPENCTABIEHUE UTOIOB pabOThI HaJl KEHCOM B BHUJE
Mpe3eHTAalMH C IEMOHCTpalueld paboThl MPOTOTHIIA.

IToaBenenue UTOroB, rpynmnosasi pegJieKcus.

Paznen 2. «OcnoBbl 3D - monenupoBanus u 3D - neuaTm».

Keiic 2 «KoJseco - m3roroBjieHue MuHbD>

Onucanue npodJ/IeMHOI CUTYalMU

Koneco - camoe mpocroe u3 WHXKEHEPHBIX perieHuid yenoedecTBa. ClemieHne ¢
3eMJIEM  TIPOMCXOAUT TOJABKO TIO TOJAOIMIBE KOJEC, OHM BBHINOJHSIOT  POJb
MO/ICPKUBAOIIEH CUCTEMBI NIl TPAHCIIOPTHOTO cpeAcTBa. [Ipy MCHoNb30BaHUU KOJIEC
JUISL Pa3UYHBIX TPAHCIOPTHBIX CPEJICTB HEOOXOAMMO OO0ecrneynBaTh HEOOXOAMMOE
CHEIJIeHHe WX ¢ 3eMi€d, UYTO0 MOXeT OBITh JOCTUTHYTO TPUMEHEHHUEM
CHIEIUATTM3UPOBAHHOTO TTOKPBITH Koj€c. Kak Obl BBI pemuau 3Ty mpobiaemy? Bo3moxxHo
7K pa3paboTaTh yJAy4IlICHHBIC TapaMeTPhI IJIs1 KaKIO0TO THUIIA ITOBEPXHOCTH?

Karteropus keiica: BBOJHbIN
MecTo Keiica B CTPYKTYype MOAYJIsi: 0a30BbIi, MOTUBAIITMOHHBINA KEHC

IlepeyeHnb u coiep:KkaHUE 3AHATHIL:

3ansitne 1 3ansiTue 2, 3ansaTHe 3 3annrue 4
Henab: npoussBectu  nocraHoBKy | Iesb: npoexktupoanue monenu | IHeab: TEXHOJIOrM4ecKas
poOIIeMHOM CUTYyaIuu 1 | U3Ienus MTOJITOTOBKA MOJIEIH
OCYIIIECTBUTH TIONCK ITyTEeH pereHus
Yro penaem: | KomnereHuum: Yro penaem: | Kommerenumu: | Uro genaem: KoMmnerenu
IIpencraBnenn | Ymenue Pazpaborka u | YMeHue HU:
N BrisiBnenue

€ TpoOIIeMHON | TeHEepHpOBAThH cozmanue 3D- | cosmaBate  3D-

TEXHOJIOrM4Yec | 3HaHue
CUTyaIluu B | UJIeW yKa3aHHBIMUA | MOJIEIH MOJIENN

KHAX OCHOB
BHIe (U3MKO- | METOAMH, TTOBEPXHOCTH .

OTpaHWYEHWH | MaTepuajIoBe
WHXEHEPHOTO | CIyIIaTh U | Komeca  JUIS

000pyIOBaHUS | JCHMS,
OTpaHWYEHHS. | CIBIIIATH Oonee

, Ul | aJINTUBHBIX
Ananmz co0ecenHuKa, VITYYIIIEHHOT O .

. MOy YSHHSI TEXHOJIOTUH

poOIIeMHOMN ApryMEHTHUPOBAHH | CIEIUIGHUS C Goree
CUTYyaIuH, 0 OTCTanWBaTh CBOIO | MIOBEPXHOCTh

pe3yIbTaTHBH
reHepamnuss ¥ | TOYKY 3peHus, | 0

Oro UTora
o0CyxIeHue WCKaTh
METO/I0B ee | uHpopMaMIO B
perieHus U | CBOOOTHBIX
BO3MOXKHOCTH | HCTOYHUKAX u
JIOCTHXKEHUS CTPYKTYPHPOBaTh
UJICATBHOTO ee. Ymenue




KOHEYHOI0 KOMOWHHPOBATh,
pe3yabTaTa. BUIOU3MEHATL U
yIy4IIaTh Uiaeu
Zausatue 5 3ansatue 6 3ansarue 7
Ieb: MOArOTOBUTD 3aJaHue s Henb: neyats U3aCIUS Henn: BBIIOJIHUTE
rneyaTu MOJITOTOBKY K  IyONMMYHOU
JIEMOHCTPAIIUU ¥ 3allUTe
pe3yabTaToB Kelica
Uro nenaem: | Komnerennuu: Yro nenaem: | Kommerenmuu: | Uro gemaem: | Kommereniy
AMITIOPT 3D- | 3uanue OCHOB Meuats BJIaJCHUE IMOArOTOBKa Hu:
MOJEIIH U | MaTepHaJiOBEICHH aIUTUBHBIMHA peun
W3EIHs. BIIaJICHHE
BBIOOD o, aJIATUBHBIX TEXHOJIOTUAMU BBICTYIUICHUS
o KonTpons HaBbIKAMHU
Marepuara. TEXHOJIOT U "
MOJIyYEHHOTO BBICTYILUICHU
Pacnonoxxenune Mpe3eHTaluu
pesynbTara. .  HaBbiku
3D-monenu Ha o ATOraM
ITocToGpabot padoThI B
paboueM croiie paboThl  Haj
Ka U3JIENNSL. o TEKCTOBOM
MPUHTEPA, KefcoM.
penakrope u
co3JIaHue u Co3nanue
mporpamme
MoauQUKaIIHs MpE3eHTal1HU. st
TTOITICPIKEK, Pedexcust. A
CO3/IaHus
3aITycK 3D- O6cyxnenne
Mpe3CHTALUU
MPUHTEPA pe3yIbTaToOB
Kelica

MeToa padoThl ¢ KeiicoM: MeTO/1 MPOEKTOB, pad0Ta B MOATPyNIax

MuHMMAJIBLHO He00X0AMMBbIH YPOBEHb BXOJAHBIX KOMITIeTEH UM

TpeGoBaHus K MUHUMAJIbHOMY YPOBHIO BXOJHBIX KOMIIETEHIIMM OTCYTCTBYIOT, 3a
UCKJIFOUEHHEM 3HAHUS [IEPCOHAIBHOIO KOMITBIOTEPA HAa YPOBHE I0JIb30BATENS, OCHOBHBIX
(bu3MYECKUX TOHITHI MaTepUuaIbHOTO MHUPA.

ITpeamonaraembie o0pa3oBaTe/ibHbIE pe3yabTaThl 00yJaoLINXCS
(apredaxTnl, pemenus), popmupyembie HaBbiku (S0ft u Hard Skills)

B pesynbrare mpoxoXIeHUS JaHHOTO 00pa30BaTEIbHOIO MOIYJIS 00yYarOIIHIAC
JOJDKEH 3HaTh CJEAYIOIIME KIFOYEBbIE TOHSTHSA: KOJECO, OCh, TENO BpalleHHe,
MOBEPXHOCTh  COMPSDKEHUS JBYX TeEN, IUIOMIa[ b ITOBEPXHOCTH, IIIEPOXOBATOCTb,
YIIPYyroCTh, 00bEM F€OMETPUIECKON (PHUTYPBI, TaBJICHHE.

[IpoxosxxaeHne MaHHOTO 00pa30BATENBLHOTO MOMIYJS JIOJDKHO c(hopMHpOBaTh y
o0ydaromuxcsi CIeayomue KOMIETEHIIUN, KOTOpPble MOTYT OBITh NPUMEHEHBI B XOJI€
peanu3aiyy nociaeayonux 00pa3oBaTeIbHbIX MOTYJICH:

. yMEHUE T€HEPUPOBATH UJIEH;

*  yMEHHE CIyUIaTh U CIBIIATh COOECETHUKA;

*  yMEHHE apryMEHTHUPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PEHHUS;

*  yMeHHEe HuCKaTh HH(OpMaluo0 B  CBOOOJHBIX  HCTOYHUKAX U
CTPYKTYPHPOBATh €€;

*  yMeHHE KOMOMHHPOBAThH, BUJIOM3MEHSITh U YIy4IlaTh UJIEH;

. HaBBIKM KOMaH/IHOU paboTHI;

*  yMEHHE I'PaMOTHO MUCHBMEHHO (OPMYITUPOBATH CBOU MBICIIH;

. KPUTUYECKOE MBIIIICHHE W YMEHHE OOBEKTHBHO OLEHHUBATH PE3YJIbTATHI

CBOEH paboTHI;




. HaBBIKU ITyOJIMYHBIX BBICTYIIJICHUMH;

. OCHOBBI pabOTHI B mporpammax o 3D-monennpoBanmio;

. OCHOBBI pa0OTHI HA 00OPY/IOBAaHUU a1 TUTUBHBIX TEXHOJIOTUH;

. OCHOBaM CJIaliCMHIra Uil CO3JaHMsl MOAJEPKEK U  ONTHMH3ALMU
pa3MenieHus Mojiesieil Ha paboyuX MOBEPXHOCTAX YCTPOICTB;

. OCHOBaM MaTepHaJIOBEJCHHS 1 0COOEHHOCTEH pa3IMYHbIX TOBEPXHOCTEM.

IIpoueayps! u GopMbI BHIABJICHUS 00Pa30BATEILHOIO pPe3yabTaTa

[TpomexyTOUHBIH KOHTPOJIb ~ pe3yjbpTara  IMPOEKTHOM  JCSATEIbHOCTH
OCYILECTBJISIETCS 110 UTOTAM BBINOJHEHHS T'PYNIIOBBIX M WHIMBHIyaIbHBIX 3aJaHUH, a
TaKKe MO UTOTaM CaMOCTOSITEIbHOW pabOThl 00YUYaIOIINXCS.

UToroBeiif KOHTPOJIb COCTOMT B MYyOJMYHOW JAEMOHCTpPAIIMM PE3YyJIbTAaTOB
IIPOEKTHOM JEATEIBHOCTh MEpPE] 3KCIEPTHOM KOMHCCHEW C OTBETAMH Ha BOIPOCHI IO
COJICPKAHUIO MPOEKTA, METOAAM PELICHUs U MOJYyYEHHBIM MHKEHEPHO-TEXHUYECKUM U
n300peTaTenbCKUM pe3ysibTataM. [l olleHMBaHUs MPOAYKTa MPOECKTHOW NIeATEeIbHOCTH
HE00X0IMMO pa3paboTaTh KPUTEPUH OLIEHUBAHMSL.

Heo6xomuMble pacxoHbie MAaTEPHAJIbI K 000PY/10BaAHHE

JInst yCIENmHOro BBINOJHEHHUS Kekica moTpedyercs 000pyJIoBaHHEe, MaTepHAIbI,
nporpaMMHoOe oOecricueHre W yciuoBus. KoIudecTBO eauHHUIl 00OpYIOBaHHUS H
MaTepHuajoB NPUBEAECHO U3 pacueTa KOJIMYECTBEHHOTO COCTaBa IPYIIIBI 00YYarOIIHXCS
(15 gemoBek):

¢ paboTa Hajg KEWCOM JO/KHA IMPOM3BOIAUTHCS B XOPOIIO OCBEIICHHOM,
POCTOPHOM, TPOBETPUBAEMOM MTOMEIICHHUH;

*  KOMIBIOTED € MOHHTOPOM, KJIaBHATYpOW W MBIIIKOM, HA KOTOPHIM
YCTAaHOBIICHO  CIIEAYIONIME MpOrpaMMHOE obOecriedenue: mporpamma s 3D-
MOJICIIMPOBAHUS M CIICIHATU3UpyeMas mporpamma st pabotsl ¢ 3D-mpuntepom- 15
IIT.

«  3D-npuHTep yueOHBIH C MPUHAICKHOCTSIMH -3 IIT. ;

*  PYYHOI HHCTPYMEHT MOCTOOPAOOTKH -5 KOMILJIEKTOB;

*  KOMIUIGKT pacXOIHBIX MaTepuaaoB mias 3D-mpuHTEpa € H3MEHACMOM
YIIPYTrOCThIO-6 KOMILIEKTOB;

*  KOMIIBIOTEPHI JOJKHBI OBITH ¢ T0CTYIIOM B IHTEpHET;

*  Mpe3eHTAllMOHHOEe 00opyaoBaHue (MPOEKTOP C SKPAHOM/TEICBH30P C
OOJIBIIUM 3KPAaHOM) C BO3MOXKHOCTBIO MOJIKIIOUEHHS K KOMIBIOTEPY (HOYTOYKY) - 1
KOMILIEKT;

. GaumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIHI
Ha0Op MUCHbMEHHBIX MPUHAICKHOCTEH - 1 mIT.;
. KKJIBII CTOJI I paOOThI HaJT KEHCOM JIOJDKEH TO3BOJISATH Pa3MECTUTH 3a

OJTHUM KOMITBIOTEPOM OJIHOTO OOYYAaroIIerocs M MpeaoCTaBlIATh JOCTATOYHO MECTa Jyis
paboThI C KOMIIOHEHTAMH CO3/]aBa€MOI'0 YCTPOMUCTBA.

B xone pabGoThl mpepnaraeTcsl Cleaylolee paclpeseleHne O0ydJaromuxcs B
rpymnme:

. oOyudaromuecs: paboTalOT BCe BMECTE B XOA€ OOCYXACHHs MPOOIEMHOM
CUTYyaIlH, pe(IEeKCUU 1 MOJTOTOBKH K 3aIIUTE MPOEKTA;

. oOyuarommuecss paboraroT B KomaHmax (2-3 uyemoBeka) B XOfe
MPOEKTUPOBAHUS, pa3pabOTKu M mevatu u3aenus. Kaxapiii oOyuaromiuiics BeIOUpaeT



OJHY WJIH HECKOIbKO pOJIEH B KOMaHAe: JHIAEP, NPOEKTUPOBLIMK, pa3pabOTUUK
Mpe3eHTalH, TECTUPOBIIMK U T.[I.

Ileparornyeckuii cueHapuii (pyKoOBOACTBO /JIs1 IIearora)

Keiic npencrasisier co00l MHKEHEPHYIO pa3pabOTKy yCTPOMCTBA Ui pELIeHUS
MIPaKTUKO-OPUEHTUPOBAHHOM 3a7aun (aKTyaldbHOW MpoOieMHON cuTyanuu). B cBszu ¢
9THUM CIIeHapuil Keiica BKIIOYaeT B ceOs:

BBenenue B mpodJiemy

3HAKOMCTBO C MPOOJIEMOIl IMPOUCXOIUT IMOCPEACTBOM IpOBENEHUs Oecelnl C
rpynmnoi oOy4aromuxcs: MPUBEACHHE KOHKPETHBIX U3HEHHBIX MPUMEPOB, B KOTOPBIX
npoOJieMHass CUTyalusi pacKpbIBaeTcs; MPHUBEIEHUE HEOCHOPUMBIX (DaKTOB TOro, YTO
pelnieHre MpoOJIeMHON CUTYallMU HE MOXKET ObITh OTJIOKEHO Ha HEONPEIETICHHBIN CPOK.

ITorpy:xenue B npodJemy

[Torpyxenue B mpo0OiieMy NPOMCXOIUT yepe3 TPyNIoBoe OOCYKICHHE; aHau3
MaTepHaiOB, BHISIBIIEHUE CYIIECTBYIOUIMX TOTOBBIX TEXHUYECKUX PEIICHUN NIl JaHHOU
WIM TIOXOXHUX MPOOJEMHBIX CUTYyalllil; BBISIBICHHE JOCTOMHCTB U HEIOCTATKOB
HalJICHHBIX PELICHUMN.

ITonck TeXHUYECKOro peleHust

PekoMeHyeTcst HCIONb30BaTh: MO3TOBOM IITYPM; METOJT (POKAIBbHBIX OOBEKTOB;
METO/Ibl TEOPUH PpELIEHUs HM300peTaTeNbCKUX 3aJad M METOJbl MOUCKA TEXHUYECKUX
peleHuii; MeToJ n300peTaTeabCKOl pa3MUHKH, MOHSATHE MPOAYKTUBHOIO MBIIUICHUS;
METOJI MUHKEHEPHBIX OTPaHUYEHHUN.

Texnu4yeckoe 3aganue

CocraBiieHue  MHHMMAJIbHOIO TEXHHYECKOIO  3aJaHus Ha  pa3paboTKy
TEXHUYECKOI'0 PELIEHUS C YKAa3aHUEM IPOAOJKUTEIBHOCTH BBIITOJIHEHHS] KaKIOrO dTara
TEXHUYECKOIO 3a/1aHus.

Co3nanne uzneans

HemnocpeacTBEHHO BBINOJHEHUE 3TalOB TEXHUYECKOTO 3aJaHHs U CO3JaHUE
U3JEIIHS.

TecroBbIe HCIILITAHUSA

IIpoBeneHnEe TECTOBBIX HUCHBITAHUN JJIs NOATBEPKACHMS PEIICHHUN, TOUCK M
yCTpaHEHHE HEI04ETOB B paboTe.

Jdopadorka usneauns

Wtoroast nopa®oTka u3enus, 3apeplieHue pa3paboTKH MPOTOTHUIIA.

IIpe3enTanus

[TonroroBka BBICTYIJICHHS U MPEACTABICHUE UTOTOB paOOThI HAJ KEHCOM B BUJE
MIPE3EHTAIMH C IEMOHCTpaLueil paboThl MPOTOTHUIIA.

Peduexcus

B 3aBepmienue NpoBOAMTCS TMOJBEACHHWE MTOTOB M TIpymmoBas pediaexcus.
Bonpocs! pedrekcun N0KHBI OBITH HamnpaBieHbl Ha MOHUMaHHE, Kak ObUl JOCTHUTHYT
pe3yabTaT, YTO HE NOJIYYHJIOCh, YTO MOKHO YIJIYYLIUTb, HACKOJBKO 3(P(HEKTUBHO
paboTana KoMaHa.

HUTorosag arrecramnus.
3amuTa yueOHO-UHKEHEPHOTO MPOCKTA.
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