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1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK
1.1. lTossicHUTEIBLHASA 3AIUCKA.

JlononHuTenbHas o0mieoopa3oBareabHas oOliepa3BuBaroiias nporpamma «3D
- MOJEIMPOBAHWE U NPOTOTUIUPOBAHUE)» IpEAHa3HaueHa s OOBEAMHEHUs
TEXHUYECKOHN HANPaBICHHOCTH.
JlaHHas mporpamMMa pa3padoTaHa B COOTBETCTBHH ¢ HOPMATHBHO-

NPAaBOBBIMH IOKYMEHTAMM:

1. ®enepanbhblii 3akoH Poccutickoit @eaepammu ot 29 nexadpst 2012 1. Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoit deneparumy» (qanee — O3 Ne 273).

2. Konmenmus pa3BUTHS JOMOTHUTEIBHOTO 00pa30BaHUs AETECH, YTBEPKICHHASL
pacniopsbkenueM IIpaBurenbctBa Poccuiickoit deaepariun oT 4 CEHTIOPS
2014 r. Ne 1726-p (nanee — Konnenius).

3. Crparerus pa3Butus BocnuTanus B Poccutickoit denepanuu 1o 2025 rona,
yTBepkJIeHHas pacnopsbkenrueM [IpaBurensctea PO ot 29.05.2015 r. Ne 996-
p.

4. TlpuoputeTHbIN MPOEKT «/{0CTyIHOE AOMONHUTEIbHOE 00pa30BaHUE IS
nereny», yreepxkaeHHb 30 HosiOps 2016 1. MPOTOKOJIOM 3aceaHus
npesuauyma npu IIpesngenre PO.

5. denepasbHBIN MPOEKT «Y CIIEX KaXKI0ro pedeHKa», yTBepxKAeHHbINH 07
nekadbps 2018 r.

6. [Ipuka3z MunucrepcTBa 3KoHOMHYECKOTO pa3BuTusi PO denepansHoit
ciyk0bI ['ocynapctBenHoi cratuctuku oT 31 aBrycra 2018 1. Ne 534 «O06
YTBEPKICHUM CTATUCTUYECKOTO MHCTPYMEHTAPUS ISl OpraHu3aIuu
dbenepaabHOrO CTATUCTUYECKOTO HAOMIOACHUS 3a IOTIOTHUTEILHBIM
00pa3oBaHUEM JIETEI».

7. IloctanoBnenue I 1aBHOTO TOCYIapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoii @eaepannu ot 4 urons 2014 r. Ne 41 «O06 yTBepk1eHUN
CanlluH 2.4.4.3172-14 «CanuTtapHO-3IHUASMHOIOTHYECKIE TPEOOBAHUS K
YCTPOMUCTBY, COJIEPKAHUIO U OpTraHU3aIliU PeKUMa paboThl 00pa30BaTEIbHBIX
OpraHu3alii TOMOJTHUTEILHOTO 00pa30BaHUs ACTEII.

8. Ilpuka3z Muntpyna Poccuu ot 05 mast 2018 r. Ne 2981 «O0 yTBepKIeHUU
npodeccuoHanbHoro cranaapra «llemaror 10MoTHUTEILHOTO 00pa30BaHUS
neTer U B3pociibix» (3apeructpupoBad Muntoctom Poccum 28 aBrycra 2018
r., peructpannonusii Ne 25016).

9. IMucemo MunobpHayku P® «O HarmpaBieHUH METOJUYECKUX PEKOMEH AU
110 OpraHU3alMy HE3aBUCUMOM OIIEHKH KauyeCcTBa JIOMOIHUTEILHOIO
obpazoBanus nerei» Noe BK-1232/09 ot 28 anpens 2017 r.

10.MeTonnueckrie peKOMEH IalliU M0 MPOEKTUPOBAHUIO TOTIOTHUTENBHBIX
00111e00pa3oBaTeNbHBIX 001Iepa3BUBaIOIIMNX MTporpamMm ot 18.11.2015 1.
MunuctepcTBo 00pazoBanus U Hayku PO.



Hopmamuenwvie 00Kymenmul, pezyiupyroujue ucnonb3o6anue 31eKmpoHHo20
00yueHun u OUCMAHUUOHHBIX MEXHOI02UTL:

[Tpuka3 MunuctepcTBa odpazoanusa U Hayku P® ot 23.08.2017 roga Ne 816
«Ilopsimok TpUMEHEHUs OpraHU3alUsSIMH, OCYIIECTBIAIONIMX 00pa30BaTEIIbHYIO
NEATETLHOCTh  JJICKTPOHHOTO  OOYyYeHHS, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH NP peaTn3aIii 00pa30BaTEIbHBIX TPOTPAMMY)

«Meronnueckue pexkomengauuu oT 20 mapra 2020 r. mo peanusanuu
o0Opa3oBaTeIbHBIX MPOTPAMM HayaJdbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETro
oOmiero oOpa3zoBaHusi, 00pa30BaTENIbHBIX MPOTPAMM CPEIHETO MPOGECCUOHATBHOIO
o0pa30BaHUs U JIOMOJHUTEIBHBIX 00111€00pa30BaTENbHBIX IPOrPAMM C IPUMEHEHHEM
AIIEKTPOHHOTO OOYYEeHUS U IUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOT U,

Jloxkanonoie akmot O0:

VYcraB 00pazoBaTenbHON OpraHu3alny;

[Tonoxenue o npoekrupoBanuu JJOOII B 00pazoBaTenbHON OpraHU3aluy;

[Tonoxxenne o mTpoBeACHUE MPOMEKYTOUHOW aTTeCTAllUUd OOYYaIOIIUXCS U
arrectauuu no uroram peanuszanuu JJOOIL
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Cpox ocBOeHUS MPOTrpPaMMbl: 2 10J1a 00yUYEHUSI.

YpoBeHb 0CBOEHUSI IPOTPaAMMBbI: Pa3HOYPOBHEBAs!.

1 rox 0OyueHus - 0a30BbIH.

2 ro1 00y4eHHS — IMPOABUHYTHIN.

HanpaBieHHOCTh NPOrpPaMMBbl: TEXHUYECKASL.

JIONOJIHUTENIBHOCTD 110 OTHOIICHUIO K MporpamMmam o01ero oopa3oBaHus —
nporpaMma pacliMpser W yriayOJjseT 3HaHus OO0ydyalolMuXcs IO TEXHUYECKUM
JTUCHUIUIMHAM, TTOJIyYeHHBIE B IIKOJIE, @ TAK)KE 3HAKOMUT 00YUYaOIIMXCS CO 3HAHUSIMU,
HE BXOJSIIMMH B IIKOJIbHYIO TPOTPAMMY.

HoBuzna jgomosHuMTeIbHONH oOwmepasBuBawieii mporpamMmmbl  <«3D-
MOJICJIMPOBAHUE U TPOTOTUITUPOBAHNUE) 3aKITIOYAETCS B COEAMHEHUN TEOPETUUECKOTO
U TMPAKTUYECKOro MaTepuaia, Merogax U (Qopmax oOpraHuzaludu ydyeOHOU
nearenbHOCTH. [Iporpamma mo 3D-MOAENIMpPOBAHUIO HANpABIEHA HA IOATOTOBKY
oOyuaroluxcs K X HHxXeHepHoMYy Oyayuiemy. Ha 3ansatusix pebsitam npeanaraercs
OpeICTaBUTh ce€0s B pa3HbIX pOJSIX: KOHCTPYKTOpa, HWHXKEHEpa, XYJOKHUKA
BHU3yanu3aropa U Ap. Mcronb3oBaHWE HOBEHWIIMX KOMIIBIOTEPHBIX IMPOTpamMM UL
paboThI ¢ TPEXMEPHBIM MAaTEPHUAJIOM U YEPTEXKAMU SBJISETCS BXKHON OTIMYUTEIBHON
OCOOEHHOCTBIO JIaHHOM NMPOrpaMMbl OT MHOTHX JPYTHX, NMPEAJOKEHHBIX B paMKax
CUCTEMBI JIONIOJHUTENBLHOTO 00pa30BaHUS.

OTiimunTeNbHAA OCOOCHHOCTH [JAHHOM NPOrPaMMBbI  3aKJIKOYAETCS B
COOJIIOJIEHUN TPHUHIMIA MPEEMCTBEHHOCTH B OOyYEHUM M paboTe ¢ MpOrpaMMHBIM
IPOIYKTOM, HAuyMHAs CO IIKOJbHOM CKaMbl M 3aKaH4YMBasi MPOU3BOACTBOM H
HalpaBjeHa Ha [OJyYEeHUE HaBBIKOB JM3alH - TMPOEKTUPOBAHUS, JAIOIIMX
IPEACTaBICHUE O MPO(ECCU MPOMBILUIEHHOTO AU3aiHepa.

B nporiecce peanuzanuu nporpaMMbl MPEJOCTABISIIOTCS YCIOBUS JUIsl CO3/IaHUS
COOCTBEHHBIX MpPOEKTOB. (OecneyeHre aKTHUBHOIO Yy4YacTUs B BBICTABOYHBIX
MEPOIPHUATHAX U B MEPOIIPUATHUSAX COPEBHOBATEIBHOIO XapaKTepa B JOIOJIHUTEIEHOM
obOpa3zoBaHuu cepe HaydHO-TEXHUUSCKOT0 TBOPUECTRA.

AKTYaJbHOCTh NPOrpaMMbl. YUYHTbHIBas, 4YTO MOJrOTOBKAa OyIylIux
VH)XEHEPOB SBJISICTCS CTPATErMYECKOM 3aJadyeii B MHHOBALMOHHOU JEATEIbHOCTH
KaXXJIOTO TOCYJIapCTBa, MPaBUTEIbCTBO PP cCOBMECTHO ¢ OM3HECOM MOIACPKUBAIOT
pa3BUTHE KPYIHBIX 00pa30BaTENbHBIX MPOEKTOB, HAIIPABJICHHBIX HA CTUMYJIMPOBAHNE
U3ydeHus TeXHUUeckux Hayk. @onnom «BomsHoe [emno» B maptaepctse ¢ WorldSkills
Poccusi, mpu noxanaepxke ATrEHTCTBA CTpaTerMUeCKHMX HWHULIMATHB, MUHUCTEpCTBa
MPOMBIIIUIEHHOCTU U ToproBiu P®, MunucrepcrBa obpazoBanus u Hayku PD, Oblia
MHULMKAPOBaHA MporpaMMma paHHed npodopueHTauu U OCHOB MpodeccrHOHaIbHOM
MOATOTOBKM IIKOJBHUKOB JuniorSkills, Tme B dmcie mnpouynx pa3BUBAIOTCS
komneTeHunu «uxenepusiii qu3aitH—CAD», «IIpoToTunupoBanue».

B  pamkax  nporpammbl  oOydammiuecs — OCYHIECTBIISIIOT — Hay4dHO-
UCCIIEIOBATENBCKYIO ACSITENbHOCTh, PA0OTAIOT 1O METOAY IMPOEKTOB, UTO MO3BOJISIET
HE TOJIbKO aKTUBHO BOBJIEKATh JIETEH B MPOIECC CaMOOOPa30BaHUS U CAMOPa3BUTHS,
HO U CIIOCOOCTBYET UX Hpogheccuonanvnoli opuenmayuu.

[IpoopuentanmonHass  HampaBICHHOCTb  MPOTpamMMbl  SIBISIETCS €€
HEOTHEMJIEMOM YacCThlO, MOCKOJbKY MO3BOJIUT OOY4YaIOMIMMCS MOMpPOOOBaTh CBOU



CWIbl B OCBOCHHH NMPOGECCHOHATBHBIX KOMIIETEHIIMHA TaKUX CHEUAaIbHOCTEH, Kak
«Umxenepet CAD (chepa MHKEHEPHOrO MPOTOTHUIHUPOBAHUS)», «YHHUBEPCAIbHBIC
3D-monemneps! (moaroroBka ¢aiinoB k 3D-neuat)», «3D-CKyIbITOPBD U APYTHE.

Ilemaroruveckasi mesiecooopasHocTs nporpammbl «3D-monenupoBanue u
MPOTOTUITUPOBAHKE) 3aKIIIOYAETCS B TOM, UTO OHA MO3BOJISIET B YCIOBHSIX TIYOOKHX
U3MEHEHUH COLMAIbHO-D)KOHOMHYECKOW CpeJbl, MPOUCXOASAIIMX B POCCUHUCKOM
oO11ecTBe, r1e 0coOyro poJib MpruodperaeT mpodiaema aganTali NOJIPOCTKOB K ATUM
WU3MEHEHUSIM, TIOJITOTOBUTD UX K JaJIbHEHIIIeH CaMOCTOSITEIbHON TBOPUECKOU KUZHH.

[Ipotiecc peanuzamui MpPOrpamMMbl CIOCOOCTBYET MPOLECCY KOJUIEKTUBHOTO
TBOPYECTBA, MPUBUBAIOTCS HABBIKU MPO(ECCUOHATBHON NEATETLHOCTH.

[Iporpamma cocTaBieHa C y4eTOM TpeOOBaHUU COBPEMEHHOM IMEIaroTvKu,
YUUTBHIBACT JTUYHOCTh PEOCHKA, €r0 WHIUBUAYaJIbHBIE OCOOCHHOCTH, CKIOHHOCTH,
XapaKTep, COLMANbHBIA 3aKa3 POAUTENEH, MOTPEOHOCTH O0Yy4arOUIUXCsl B pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEHN.

AZpecar nporpamMmmsbI:

1 rox o6yuenwus - 13 - 15 ner,

2 roq oO0yuenwus - 14 — 17 ner.

B sTOM BO3pacTe XOpOIIO pa3BUTHI MEXaHWYECKas MaMsTh, IPOU3BOJIBHOE
BHHUMaHHE, HArJISIIHO-00pa3HOe MBIIILICHUE, 3aPOKIAETCS TOHITHITHOE MBITIVICHUE Ha
0a3e >KM3HEHHOTO OIbITa, Pa3BUBAIOTCA I103HABATEIbHBIE W KOMMYHUKATHBHBIC
YMEHUSI U HaBBIKH, MPOCTPAHCTBEHHOE MbIIUIeHHE. [[J1s1 HUX XapakTepeH MHTepec K
oIpeieNIeHHbIM 00J1acTsSIM 3HaHUM, TPO(eCcCUOHANIbHAS OPUEHTALIUS.

O6bem nporpammbl: [Iporpamma paccunrana Ha 288 yacos.

[lepBbiii rog 00yuenus — 144 yaca

(mepBoIi MOYTb — 64 "aca; BTopoit Moynb — 80 gacoB).

Bropoii ron 00yuenust — 144 yaca.

(nepBbiii MOAYITH — 64 yaca; BTopoit Moyib — 80 yacos.

@®opma oO0ydeHHsI: OYHAs, C HCIOJIH30BAHUEM PECYpPCOB BIEKTPOHHOTO
oOyueHus1, Ipyu HEOOXOAUMOCTH HCIIOIb30BaHUE TUCTAHIIMOHHBIX TEXHOJIOTHUH.

@opMbl 3aHATHI: 7 OYHOTO OOyUYEHHUsS dalle BCEro MPUMEHSIETCS
KOMOMHHMPOBAHHBIE U TPAKTHUECKHUE 3aHITHS. A TaKKe HETPaTUIIMOHHBIE (POPMBI:
KOHKYPCBI, BBICTABKH, JKCKypCcHM, MacTep — Kkiaccel. [Iporpamma cocrtaBiieHa ¢
y4eTOM TpeOOBaHMI COBPEMEHHOM MEAaroruku, YYUTHIBAET JUUYHOCTh peOeHKa, ero
WHIUBUyalIbHBIE OCOOCHHOCTH, CKJIOHHOCTH, XapakTep, COLMAIbHBIM 3aKa3
poauTenel, MOTPEOHOCTH YYaIIMXCS B Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH H
OpraHu3alu J0CyTa.

[Ipu peammzaumm nporpammbl ¢ ucnosnb3zoBanueM D0 u JIOT B03MOKHBI
cieayromue GOpMbI MPOBEACHUS 3aHATUM:

- Buneokondepenus — odecrednBacT AByXCTOPOHHIOK ayAHO- U BUACOCBS3hH
MEXIy MeJarorom u ooyvaromumucs. [IpenMyniecTBoM Takoit popMbl BUPTYaTbHOTO
OOLIEHUS SIBISIETCS BU3YAJIbHBIN KOHTAKT B PEKUME peajbHOr0 BpeMeHH. OXBaThIBAET
00JIBII0OE KOJTUYECTBO YYACTHUKOB 00pa30BaTEIBLHOTO IpoLiecca.
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- YaT—3aHATHUS — 3TO 3aHATHUS, KOTOPHIE TPOBOJISATCS C UCIOIH30BAHNEM YATOB -
AIIEKTPOHHON CHUCTEMBI OOIICHHUS, MPOBOAUTCS CHHXPOHHO, TO €CTh BCE YYACTHHKH
UMEIOT JIOCTYII K YaTy B PEKMMeE OHJIAiH.

- OnnallH—KOHCynbTalUM — 3TO Haubonee HddektuBHas (Hopma
B3aMMOJICHCTBUS MEXKIy IemaroroM u oOywarommmucs. I[IpenmylinecTBo Takux
KOHCYJIbTAIlMi B TOM, YTO, KaK IPH ayJuo U TeM Ooyiee BUIEO KOHTAKTE, CO3/1aeTCs
MaKCUMaJIbHO MpUOMMKEHHAs K pealbHOCTH arMocdepa >kuBoro obOmeHus. K
HanOoJiee MPUEMIIEMBIM ISl JOTIOTHUTEIHLHOTO 00pa30BaHMs MOKHO OTHECTH, TaKXKe,
Takue (opMbI Kak MacTep KJIacChl, IMCTAHIIMOHHBIE KOHKYpCa, (heCTHBAIN, BHICTABKH,
AIIEKTPOHHBIE IKCKYPCHH.

Pexum 3aHATHH.

3aHATHS IPOBOAATCS 2 paza B HEEIO 1Mo 2 Jaca.

B ciydae peanmzanuu mporpaMMbl IO CPEACTBAM AJIEKTPOHHOTO OOYYECHHE H
oOydeHue C MPUMEHEHHEM TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN 3aHATHUS
MPOBOSTCA 2 pa3a Mo 2 4aca B HeIeI o (MPo10IKUTENbHOCTD 3aHsaTHs 30 MunyT 1 30
MUHYT C nepepbiBoM 10 MUHYT).

[Tepoie 30 MUHYT OTBOAATCS Ha PabOTY B OHJIAMH PEXHUME, BTOPHIE — B 0(hiaiin
peXrUMe B MHIAMBHUIYyaTbHON pabOTe M OHJIAH KOHCYJIBbTUPOBAHUH.

B pamkax onnaitn 3aHsTHN mocpeacTtBoM rmiatdopm: Zoom, Skype, Google u
Jpyrue, neaaror NpeJoCcTaBisieT TEOPETUUECKUN MaTepual 1o TEME.

B odumaiin pexume MOCPEICTBOM COIMAIBHBIX CETe U MECCEHKEpPOB
oOyJaromumMmcsl TepeaaeTcs BHUICO, MPE3CHTALMOHHBIA MaTepuan ¢ HHCTPYKIHEH
BBITIOJTHEHMS 33/1aHUH, MacTep-KJIacChl U IPyToe.

PesxxuM 3aHATHH IPU 0YHOM 00y4YeHHH

Konnuectso Komngecr
Kommgectso
T'ox KommuectBo yUeOHBIX . [IponomxuTensHOCTh BO 4acOB
Moayns 3aHATHH B .
00y4eHUsI 4acoB BCETO 4acoB 3a 3aHATUH (4acoB) 3a
HEJIeIII0
MOJTyJTb HEJIeITI0
1 144 1 64 2 2X45 MUH ¢ IepepbIBOM 4
10 mMunyT
2 80 2 2x45 MUH ¢ TIepepbIBOM 4
10 mMunyT
2 144 1 64 2 2x45 MUH ¢ IepepbIBOM 4
10 mMunyT
2 80 2 2X45 MUH ¢ IepepbIBOM 4
10 munyT




Oco0eHHOCTH OpraHu3anuu 00pPa30BaTEJIbHOIO MPOLECCA.
3ansTusi rpynmnoBble. B pamkax TpynmoBOro 3aHSTUS MPOBOAMTCS IO
HE0OXOMMOCTU U UHAMBUyalIbHAs padoTa.

1.2. llesiu u 3212491 MPOrpaMMBbI

I[Hean mporpaMmbl: PacKpbITh TAJTAHTHI 00YJAIOMIUXCS B 00JIaCTH JTU3aiTH-
MIPOEKTUPOBAHUS U COACUCTBOBATh B UX MPO(PECCUOHATIBHOM CaMOOPE/ICIICHHUH.

3agaum nmepBoOro roga o0y4eHus:

Oopa3oBarteibHbIe:

¢bopMUpOBaHHE OCHOB JHU3aWH-MBIIUJICHUS B PEIICHUH U TIOCTAaHOBKE

TBOPYECKUX aHAJIUTUUECKHUX 3a/1a4 MPOEKTUPOBAHUS MPEIMETHON CPEIbL;

O3HAKOMJIEHUE C IPOLECCOM CO3/IaHUS TU3aH-TIPOEKTA, €T0 OCHOBHBIMU

ATanamu;

M3yUYCHUE METOAUK MPEANPOECKTHBIX HUCCIIEIOBAHUN;

BBIpAa0OTKAa  MPAKTUUECKUX HABBIKOB  OCYILIECTBIICHUS npoiiecca

JTU3aNHEPCKOTO MPOEKTUPOBAHUS;

dbopMupOBaHHE HABBIKOB JU3ANMHEPCKOIO CKETYMHTA,;

M3yYCHUE OCHOB MAaKETUPOBAHUS U3 MPOCTHIX MAaTEPUATIOB;

dhopmupoBaHHue 0a30BBIX HaBBIKOB 3D-monenupoBaHus u

MPOTOTUITUPOBAHMUS,

PasBuBamwmue:

pPa3BUTHE AHAUTUTUYECKUX CIIOCOOHOCTEH U TBOPUECKOTO MBIIIJICHUSI;

pa3BUTHE KOMMYHUKATUBHBIX YMEHUM: HW3JIO)KEHUE MBICIEH B YETKOU

JIOTUYECKOW TOCIEI0BATEIbHOCTH, OTCTAMBAHUE CBOEW TOYKU 3PEHMUS,

aHaJIW3 CUTYallUU U CAMOCTOSITEJIbHBIN MOUCK OTBETOB HA BOIIPOCHI IMTyTEM

JIOTUYECKUX PACCYKIACHUI;

pa3BUTHE YMEHHS paboTaTh B KOMaHJIE;

dbopmMupoBaTh HaBbIKU MMPAKTUYECKOMN HAy4YHO-UCCJIE0BATEIbCKON

NESTETPHOCTA 00YJaIONTUXCS;

dbopmupoBaTh yHUBepcaibHble THOKHME HaBbiku (soft skills) XXI Beka,

HE0OXO0UMBIE B JIFOOOM cepe nesaTeTbHOCTH: HaBBIKA TPOCKTHON KOMaHIHOM

paboThl, HABBIKU pPabOThl ¢ WHOOPMAIMOHHBIMH HWCTOYHUKAMHU, HABBIKU

KPUTUYECKOTO MBIIUICHHS, HABBIKU KOMMYHHMKAIIMH, HABBIKU TPE3CHTOBATH

pE3yIbTaThl CBOEU EATEIBLHOCTH.

BocnurareabHble:

CIOCOOCTBOBAaTh BOCIHUTAHUIO YYBCTBA T'PaXXJIaHCKOW OTBETCTBEHHOCTH U

HEPaBHOIYIITHOTO OTHOIIICHUS K TTPoOJIeMaM OKPY’KAIOIIEro MUPA;

CIIOCOOCTBOBATH dhopMHUPOBaHKTO MEKJIMYHOCTHBIX OTHOIIICHUM,

HaIlpaBJICHHBIX HAa CO3/IaHME€ B KOJUJIEKTUBE TPYyNIbl JIPY>KECTBEHHOU U

HETIPUHYKIEHHON 00CTaHOBKH;

CIIOCOOCTBOBATH BOCITUTAHUIO IOOPOTO OTHOIIEHUS K OKPYKAIOIIEMY MUPY;

CIIOCOOCTBOBATH BOCITUTAHUIO TPYIOTIO0MS, BHUMATEILHOCTH, YCUIIHBOCTH U

AKKypaTHOCTH.

Ilnannpyemble pe3yJbTaThl OCBOEHHMSI TMPOrpaMMbl MEPBOr0 roaa
o0yueHus:



JInuHOCTHBIE Pe3yJIbTATHI:

dbopMHpoBaHHE KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOILIEHUU U
COTPYIHHYECTBE CO CBEPCTHHUKAMU, AETHMHU CTapIIEero M MIIAJIIIErO BO3pacCTa,
B3pOCJBIMU B TIpoliecce 00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HOU, YuyeOHO-
MCCJIEI0OBATEIIbCKOM, TBOPUECKOW U IPYTUX BUIOB JEATCILHOCTH;

pa3BUTHE JIO0O3HATENBFHOCTH U (OPMUPOBAHHME HHTEpPECa K H3YUYCHHIO
COBPEMEHHBIX TEXHOJIOTUH;

COOIO/ICHN HOPM M TIPaBWJI TIOBEACHHWS, MPUHATHIX B 00pa3oBaTEIHHOM
YUPEKICHUM;

WHUIIAATABA W OTBETCTBEHHOCTH 3a Pe3yJbTaThl OOyUYEHHs, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHUIO U CaMOOOPa30BAHUIO HA OCHOBE MOTHUBAIUU K
0Oy4EeHHIO U TTO3HAHUIO;

Pa3BUTHE UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

BOCITUTAHUE OTBETCTBEHHOTO OTHOIIEHUS K TPYY;

MeTanpeameTHblie pe3yJibTaThI:

MMOHUMATh B3aUMOCBSI3b MEXKJYy MOTPEOHOCTSIMU IOJIb30BaTeNeH U
CBOMCTBaMU MPOCKTUPYEMBIX MPEAMETOB U MPOIIECCOB;

YMETh aHaJU3WPOBATh MPOIECCHl B3aMMOJCHCTBHS MOIB30BATENs CO CPENoil;
YMETh BBISIBIIATH U (PUKCHPOBATH MPOOJIEMHBIE CTOPOHBI CYIIECTBOBAHUS
YeJIOBEKA B MPEIMETHOM CPEJIE;

yMETh (popMyIHUpOBaTh 3a71a9y Ha TPOSKTUPOBAHKUE UCXOIS U3 BBISIBICHHOU
MPOOIEMBI;

yMETh pa30MBaTh 3a/1a4y Ha JTarbl €€ BBHIOJHECHUS;

YMETh CaMOCTOSITEIBHO OIpPEACNATh e CBOEro OO0y4YeHHs, CTaBUTh U
dbopmynupoBath Ajig ceOs HOBBIE 3aJaud B TMO3HABATEIHHOM JESTEIBHOCTH,
pPa3BUBaTh MOTUBBI M HHTEPECHI CBOEH MMO3HABATEIHHON JEATEIHLHOCTH;
OBJIAJICHUE  DJIEMEHTaMHU  CaMOCTOSITEIbHOM  OpraHuM3aiuv  y4eOHOM
NESATETPHOCTH - YMEHHWE CTaBUTh IIENM W TUIAHUPOBATH JUYHYIO YYEOHYO
JeSATEIBLHOCTh, OICHWBATh COOCTBEHHBIM BKJIQJ B JACSATCIBHOCTH TPYIIIHI,
MIPOBOJIUTH CAMOOIICHKY YPOBHS JIMUYHBIX YI€OHBIX TOCTH)KCHHIA,
dbopmupoBanre NpuEMOB padOTHI ¢ HMH(OOPMAILMEH, YTO BKIIOYACT B ceOs
YMEHUS TIOUCKA U 0TOOpa HCTOYHUKOB MH(GOPMAIIMH B COOTBETCTBUH C YICOHOM
3ajauei, a Tak)Ke MOHWMaHue WHGOPMAIH, TIPEJACTABICHHON B Pa3IMYHOM
3HAKOBOU (hopMe - B BUJIE TAOJIHUII, JUArpaMM, TpauKOB, pUCYHKOB U JIp.;
pPa3BUTHE KOMMYHUKATUBHBIX YMEHHUUA U OBJIQJICHUE OMBITOM MEKIUYHOCTHOM
KOMMYHUKAITMH, KOPPEKTHOE BEJACHHUE JUAJIOTA M y4aCTHE B IUCKYCCHH, a TAKXKE
ydacTHe B paboTe TPYIIBI B COOTBETCTBHH ¢ 0003HAYEHHOH POJIBIO;

BJIaJICHUE METOJIJaMH TIOMCKA M aHAJIM3a HAy9HOU WH(OPMAIIUH.

IIpeaMeTHbBIE pe3yabTAThI:

YMEHUE UCTIOIb30BaTh TEPMUHOJIOTHUIO MOACIIMPOBAHUS;

YMEHUE BIAIETh CITOCOOAMH MAaKETHPOBAHUS U3 PA3TUIHBIX MATEPUAJIOB,;
yMeHue paboTaTh B cpezie rpaduueckux 3D penakTopos;

YMEHHUE CO3/1aBaTh HOBBIE MPUMUTHUBHBIC MOJICTU U3 MMEIOIINXCS 3arO0TOBOK
MyTeM Pa3TpyNIUPOBKU-TPYNITUPOBKHU YaCTeH MOCIICH U X MOTU(DUKAITUY;
yMEHHE CO3/aBaTh, IPUMEHAThH U TPE0OPa3OBbIBATh rpaduueckue 00BEKThI s
perieHus yaeOHbIX U TBOPUYECKUX 3a/1a4.
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3agaum BTOPOro roaa o0y4eHus:

Oopa3oBarteibHbIe:

BJIAJICHUE TIPOILIECCOM CO3/IaHUSI MPOEKTA U €T0 dTarnaMu;

BJIAJICHUE METOJUKAMHU MIPEANPOCKTHBIX UCCIIEOBAHUN;

BBIpAa0OTKAa  MPAKTUUECKUX HAaBBIKOB  OCYILECTBIICHUS rnpoiecca
MIPOEKTUPOBAHUS;

BJIaJICHUC OCHOBHBIMU HaBBbIKAMU 3D-moaenupoBaHus u
MIPOTOTUIIUPOBAHUS;

Pa3BuBaromue:

pPa3BUTHE AaHAUTUTHYECKUX CIIOCOOHOCTEH U TBOPUECKOTO MBIIIJICHUSI;
pa3BUTHE KOMMYHUKATUBHBIX YMEHHUHW: H3JIOKECHUE MBICIEH B YETKOU
JIOTMYECKOM IMOCJIeA0BAaTEIbHOCTH, OTCTAaUBAHUE CBOCH  TOYKM 3PECHUS,
aHaJIN3 CUTYallUy U CaMOCTOSITEJIbHBIN MOUCK OTBETOB Ha BOMPOCHI MyTEM
JIOTMYECKUX PACCYKICHUI;

pa3BUTHE YMEHHs pabOTaTh B KOMaHJIE;

dbopmupoBaTh yHuBepcaibHble THOKHME HaBbiku (soft skills) XXI Beka,
HEOOXOJIMMBbIE B JIEO0OU cepe NeaTeIbHOCTH: HABBIKA TPOCKTHON KOMaHIHOM
paboThl, HaBBIKKU pabOThl C WHOOPMAIMOHHBIMH HCTOYHHKAMH, HABBIKU
KPUTHUYECKOTO MBIIUICHUSI, HABBIKM KOMMYHHUKAIIMU, HABBIKU MPE3CHTOBATH
pe3yJIbTaThl CBOEH AEATEIBHOCTH.

BocnuraresbHble:

0003HAYUTh IIEHHOCTh MHKEHEPHOTO 00pa30BaHNUS;

chopMHUPOBATH HABBIKK KOMaHAHOU PabOTHI HAJl TPOCKTOM;

BOCIIUTaHHUE CIIOCOOHOCTEN K caMopeann3alii 1 CaMOPa3BUTHIO;
COPUEHTHPOBATH 00YUAIONINXCS HA TOTYYCHHE TEXHMUECKOH CIIenaaIbHOCTH;
CIOCOOCTBOBATh COLMAIM3ALUNA OOYYaIOIIUXCs MyTEM NPUOOLIEHUs UX K
COBMECTHOM paboTe, a Tak’Ke€ COBPEMEHHBIM KYJIbTYPHBIM TEHACHIIUSAM B cepe
JA3aiHa;

COBEpILICHCTBOBAaHUE YMEHHUS aJIeKBaTHO OIICHWBaTh U TMIPEACTABISATH
pe3yabTaThl COBMECTHOW WJIM WHIAUBHUAYATbHOW JAEATEILHOCTH B IpOIlecce
CO3/IaHUS U MPE3CHTAIIMU 00bEKTa MPOMBIIIUICHHOTO U3aiiHa.

I[Inanupyemble pe3yJbTaThl OCBOEHHSI TPOrpaMMbl BTOPOro Troja
o0yueHus:

JIndHOCTHBIE Pe3yabTaThI:

¢opMupoBaHHE€ KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B  OOLIEHUM U

COTPYJHUYECTBE CO CBEPCTHUKAMHM, JETHMH CTApIIETO M MIIAIIIETO BO3pacTa,

B3pOCJBIMU B TIpoliecce 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-

MCCIIEZIOBATELCKOM, TBOPUECKOM M IPYTHX BUIOB JEATEIHHOCTH;

pa3BUTHE JIOOO3HATENBHOCTH W (OPMUPOBAHHE HHTEpeca K H3YUYEHUIO

COBPEMEHHBIX TEXHOJIOTHIA;

cOOMIOIGHHE HOPM M TpaBUJ TMOBEIEHHUS, MPUHATHIX B 00pa30BaTEIHLHOM

yUpeKICHUU;

WHUIMATHBAa U OTBETCTBEHHOCTh 3a pE3yJbTaTbl OOyuY€HHUs, TOTOBHOCTb H

CIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHUIO HA OCHOBE MOTHBALUM K

00OYyYEHHIO U TO3HAHUIO;

pa3BUTHE MHTEUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
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BOCIIMTAHNE OTBETCTBEHHOT'O OTHOLLIEHUS K TPYAY;
MertanpeameTHbie pe3yJbTaThl:

MOHUMAaTh B3aUMOCBS3b MEXIYy TMOTPEOHOCTSIMHU TIOJb30BaTEelIeH U
CBOMCTBaMU MPOEKTUPYEMBIX MMPEAMETOB U MPOLIECCOB;

YMETh aHAIU3UPOBATh MPOLECCH B3aUMOJEHCTBUS IMOJIB30BATENS CO CPEHOW;
YMETh BBISIBIIATH U (UKCUPOBATHh MNPOOJIEMHBIE CTOPOHBI CYILECTBOBAHUSA
YeJIOBEKA B MPEIMETHOM CPEJIE;

yMeTh (OpPMYyIUPOBATH 3a]1a4y Ha MPOSKTUPOBAHUE UCXO/I U3 BBISIBICHHOMN
MPOOIEMBL;

yMETb pa30uBaTh 33Ja4y Ha 3Tallbl €€ BBIOJIHEHUS,

YMETh CAMOCTOSITEJIbHO OIpPENENsATh LEIU CBOEro OOY4YEHMs, CTaBUTh MU
(GopMynupoBaTh s ce0s HOBBIE 3aJaud B MO3HABATEJIBHON JESATENbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH IT03HABATEIBHON JEATEIBHOCTH;
OBJIAJICHUE  BJIEMEHTAaMU  CaMOCTOATEIBbHON  OpraHu3auud  y4eOHOH
NEATENbHOCTH - YMEHUE CTaBUTh L€ M IUJIAHUPOBATh JUYHYIO YYEOHYIO
NEeSATENbHOCTh, OLEHUBATH COOCTBEHHBI BKJIAJ B JEATEIbHOCTh TIPYIIIbI,
MIPOBOJIUTH CAMOOLICHKY YPOBHS JIMUHBIX YY€OHBIX IOCTH)KECHHIA;

dbopmupoBanre mpuéMoB padOThl ¢ HMH(MOpPMALMEH, YTO BKIIOYAET B ceOs
YMEHUS OUCKA U 0TOOpa HCTOYHUKOB MH(OPMALIHU B COOTBETCTBHH C YUEOHOM
3a/ayel, a TakkKe MOHMMaHue MH(OpMAIMK, MPEACTABICHHON B Pa3IMYHOM
3HAKOBOM (hopMe — B BUJE TaOIUIL, AMarpamm, rpaduKoB, pUCYHKOB U Jp.;
pa3BUTHE KOMMYHUKATUBHBIX YMEHUI U OBJIaJIEHUE ONBITOM MEKIUYHOCTHON
KOMMYHHUKAIIMH, KOPPEKTHOE BEJICHUE AUAJIOTA U yYACTUE B TUCKYCCHH, a TAK)KE
ydacTHe B paboTe IpyMIibl B COOTBETCTBUH ¢ 0003HAYEHHOM POJIbIO;

BJIa/ICHUE 3HAHUEM 3TalOB IPOEKTHOM AESATETLHOCTH.

IIpenmeTHble pe3yabTaThl:

BJIa/ICHUE IIMPOKUM apCEHAJIOM TEXHUYECKUX CPEJICTB, JIsl CO3/IaHUSI TOTOBOTO
WH)XCHEPHOTO PEIICHUS;

YMEHHE UCIO0JIb30BATh MHKEHEPHBIE TPOIPAMMBbI C UCIIOJIb30BAHUEM HaBBIKOB
KOMIIO3UIIMH U IEPCTIEKTUBBL;

3nanue rpapudeckux pemxakropoB KOMITAC 3D V20), ncnons30BaHne UX AJis
M0JIa4M CBOET0 MH)KEHEPHOTO PEILICHUS;

Hay4yaTCs CO3/1aBaTh JAeTalu, COOPKH, YEPTEKH JeTayel U cCOOpOK, CO3/1aBaTh
MEXaHU3MBI U HX aHUMAIIHIO;

MOJTy4aT ONBIT PaOOTH KOMAaHIHON paOOTHI HaJl MMPOESKTOM.

dopmupoBanue rpaduyuecKkoi KyJIbTypbl; (HOPMUPOBAHHME MPEACTABICHUS O
rpa@uuecKkux CpeacTBax OTOOPaKEHMsI, CO3/JAaHMs, XpaHEHUs, Mepeladd u
00paboTku UH(pOpMAIIUK; pPa3BUTHE OCHOBHBIX HABBIKOB UM  YMEHHH
MCTIOJb30BaHUS YePTEIKHBIX HHCTPYMEHTOB;

dbopMHpoBaHUE TpEACTaBICHUS 00 OCHOBHBIX M3Yy4aeMbIX [OHSATHUSAX:
MPOEKIINA, KOMIUIEKCHBIN YepPTEX, BU, pa3pe3, CEUeHHE;

(dopMupoOBaHrE YMEHUI IPUMEHSATH TE€OMETPO - Fpapuueckre 3HaHUS U YMEHUS
IUIA pEIICHUs Pa3InYHBIX MPUKIIAJIHBIX 33/1a4;

OBJIaJICHNE KOMIIBPIOTEPHBIMU TEXHOJIOTUAMU MAJI1 TOJy4YeHUs TpapuvecKux
U300pKECHUM.



1.3. Coaep:xanune nporpamMmmsl.
Y4eOHblil IUIaH.
IlepBblii roa o0y4yeHus.

Ne KoJu1-Bo uacoB Dopmbl
m\n Ha3Banue pa3zjaeina, KOHTPOJIsSA
TEMbI Bcero | Teopuss | IIpakTuka
1 monyanb 64 23 41
1 BBeneune 2 2 -
11 BBoanoe 3ansitue 2 2 - TectupoBanue
2 IMocTpoenue 8 3 5
MePCHeKTUBBI
2.1. [TepcriekTrBa 2 1 1 [Ipe3enTanms
HM300paKeHUs
2.2-24. JluneiiHast  mepcrneKTHBa 6 2 4 Beimonnenue
(pponTanbHas ayJIUTOPHBIX
MEePCIICKTHRA) paboT
3 O0BéM. Ilepenaua 4 2 2
0o0béma Ha Oymare
3.1. [IpaBuna nepeaavu 2 1 1 Omnpoc
00bEMa
3.2. [TonsiTHe cBeTOTEHH 2 1 1 Brimonnenue
MPaKTHYECKOTO
3a7aHus
4 Marepuanbl. Ilepexaua 8 4 4
MaTepHAaJIoB Ha Oymare
41.-4.2. N300pakenue GpakTypsl 4 2 2 Kelic-3ananue
4.3-4.4, Ilepenaua (bakTypsl 4 2 2 IIpe3enranus
IIPEIMETOB 1300paskeHUsI
5 OcBoenne HaBBIKOB | 42 12 14
MaKeTHPOBaHUS u3
Pa3JHYHBIX MATEPHAIOB
5.1. IlonsTre «uepueHUe» 2 1 1 TectupoBanue
5.2. [Tonsitne 2 1 1 [Ipe3enTarnms
«T€OMETPUYECKHUE TEIa» MaKeToB
5.3 Nzyuenue OCHOB 2 1 1 [Ipe3enranus
TEXHUYECKOT'O YePUCHHUSI yepTexa
5.4. IIpaBuna otopmiteHHs 2 1 1 Omnpoc
yepTexen
5.5.-5.7. IIpoekuroHHOE YepueHue 6 3 3 [Ipe3enranus
yepTexa
5.8. Beenenne B mpenmer 2 1 1 Ananus
«MakeTnpoBaHHUE» TEXHUYECKOTO
3a7aHus
5.9. Marepuar, 2 1 1 JleMoHCTpanus
HCIIOJIb3YEMBIN JUIst MaKeTOB
M3TOTOBJICHUS  pabounx
MaKeTOB
5.10.-5.11. | Tpancdopmanus 4 1 3 [IpesenTanus
MIOBEPXHOCTU  ILJIOCKOTO 00BEMHBIX PaboT
JHCTa
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5.12. WNHcTpyMeHTBI UL 2 1 1 Brimonnenue
MIPUTPYKEHUS u MPAKTUIECKOTO
¢bukcauuu CKJICCHHBIX 3aJaHUs
JieTajen

5.13.-5.14. | Pe3anwue, CKJIEUBaHHE, 4 1 3 [Ipe3enTanms
(danblieBaHUsS Mojieniei

5.15.-5.19. | Co3nanue makera 10 2 8 CamocrosTenbHas

pabora
5.20.-5.21. | YyacTtue B KOHKYPCHBIX 4 - 4 3ammra npoeKToB
MEPOTPHUSTHIX
2 MOyJIb 80 35 45

1 BBenenne 4 3 1

11 Pone mMammuHOM Tpadukm YceTHBI ompoc
B  paslmMuHbIX  cdepax 2 2 -

YKU3HH 00IIIeCTBa

1.2 I'padmyeckue  cucTEMBI Brimonnenue
KOMIIAC. 3amyck 5 1 1 IIPAKTUYECKOI O
nporpammel  KOMITAC. 3a/1aHUs
WuTepodeiic cucreMsl

2 Cpena yepueHnusi 62 30 32

2.1 OcHOBHbIE 3JIEMEHTBI Brimonnenue
pabouero OKHa 2 1 1 MIPAKTUYECKOTO
nokymenTa. @parMeHT 3aJaHHSI

2.2 Jlunuu. Macitab [Ipe3enTarnms

2 1 1 BBITIOJITHEHHBIX
paboT

2.3 IToctpoenue [Ipe3enranus
FeOMETPUUECKHUX 2 1 1 BBITTOJTHEHHBIX
IPUMUTHBOB pabor

24 [Toctpoenue yeprexa Jemonctparus
MPOCTEUIITIMHU 5 1 1 BBITOHEHHBIX
KOMaHIaMu c 3aJaHAN
MIPUMEHEHHUEM TIPUBS30K

2.5 [lanens  pacuImpeHHBIX JemoHcTparus
KOMAaHJI. ITocTpoenne 2 1 1 BEIIIOJTHEHHBIX
MapauIeNbHBIX TMPSIMBIX 3aaHui’

2.6 Jlenenne  kpuBOM  Ha 2 1 1 Kelic-3ananue
paBHBIC YaCcTH

2.7 Boinonnenue
PenaktupoBanue oOnekTa.

VnaneHue o0OLEKTa U €ro 2 1 1 TpaKTIHCCKOTO
qacTel 3amanus. Pabota
HaJl OIINOKaMHU

2.8 3anuBka 00J1acTer IBETOM 2 1 1 CamocrosTenpHas
BO (hparMeHTe pabota
ConpsikeHus. Pemmenue

29 HOCTpO?HI/Ie yeprexa 5 1 1 poOIEMHBIX
TJI0CKOM JeTaln c 3a1au
AJIIEMEHTaMU COMPSHKCHHUS
[TocTpoenue yepTexa Cosnanme aerann

2.10 - 2 1 1 C
IUIOCKOM ~ JeTalnd 0

HCITIOJIB30BAHUEM




11

UMCIOIICHCS  TIOJIOBUHE KOMaH/IbI
n300pakeHusl. CUMMETPHUSL
Co3nanue yepTexKa. [Tpe3enranus
211 Wznenue VYronok 2 1 BBITOJIHEHHBIX
MeOenbHBIH pabor
2.12 Bunel, paspessl. U3nenue Hpesenraus
Onopa paa 4 2 BBITIOJTHEHHBIX
paboT
2.13 [IpocTsie pa3pess 4 2 Keiic-3ananue
2.14 CrnoxHble pa3pe3bl 2 1 Kelic-3ananue
2.15 IIpe3enranus
rpaduuecKoro
Ceuenus 2 1 n300pakeHusT ¢
HE00XOIUMBIM
CEYCHHUEM
2.16 MaxkponyieMeHTHI, TectupoBanue
(bparMeHTsI, TEKCTBI. 6 3
Wz nenue pactipenenurenb
2.17 [TapameTpu3upoBaHHbIN [Ipobnemuas
(bparmeHr. Wznenue 6 3 CUTYyaIUs
TOJIKATEb.
2.18 [IpencraBnenune
W3omerpuueckue .
S ——— 2 1 HU30METPUUYECKON
IPOEKIIUHU
2.19 CrniocoOsl COETMHEHUS TectupoBanue
neraneid. Pazpémuble U 5 1
Hepa3zbEMHBIE
COEIMHEHUS
2.20 [Ipe3enranus
ITocTpoenne  6onTOBOrO 5 1 cOOpOYHOTrO
COETMHEHUS yeprexa co
cnenuuKanuen
221 [IpencraBnenue
M300paKeHUs
[TocTpoeHne MITHUIIEIHOTO 5 1 CBEPJICHHOTO
COETMHEHUS pe3b00BOro
OTBEPCTHS  TIOJ
IITUJIBKY
2.22 OcHoBHBIE IpaBWJIa W TectupoBanue
MHCTPYKLUUHU MO pabore c 2 1
3D npunTepom.
2.23 Pa3zpabotka moneneii nms 4 2 [Ipe3enTanus
neyaty Ha 3D npuHTEpe. Mozenen
2.23. IlogroroBka K I€YaTH. 5 2 [Ipe3enTanus
IleuaTs Moneel MoJenen
3. Pemienne  TBOpYecKHX 14 12
3a1a4
3.1 Boinmonnenue CamocTrosTenbHas
COOCTBEHHOTO TMPOEKTa U 10 8 pabota

neyats 3 D monenei
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3.2. 3amura  MOPOEKTOB U Jemonctpanms
y4acTue B KOHKYPCHBIX 4 - 4 IIPOEKTOB
MEPONPUSITHIX
UTOIro 144 58 86
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Conep:xanne yueOHOIro IjiaHa MporpaMmasi.
Moayas 1.

Pa3nen 1. BBenenmne.

Tema 1.1. BBogHoe 3ausitue.

Teopusi. 3HaKOMCTBO ¢ KOJJIEKTUBOM. becesia 0 TOCTHKEHUSIX HAYKH U TEXHUKH
C 1enblo obecrieueHus pazBuBaroiiero ooyuenusd. [Ipasuna paboTel B aboparopud,
peXUM 3aHATUHM, opraHuzamnus pabodyero Mecta. 3HAKOMCTBO C TEXHUKOMU
0€30IMacCHOCTH.

OcHoBel 3D MopenupoBaHusa. 3HAKOMCTBO C mporpamMmamu s 3D
MOJIETTUPOBAHUSI.

Kontpouas. TectupoBanmue.

Oo6opynoBanue. MuorodyHkiroHaIbHOE ycTpolcTBO (MDYVY), HOyTOYK,
KOMIIBIOTEPHASI MBIIIIb.

Pa3nen 2. [locTpoenne nepcneKTUBBI.

Tema 2.1. IlepcnexkTuBa.

Teopus. [lepcriektrBa. Buasl nepcrektrBbl. OCHOBHOE ITOHATHE NTEPCIIEKTUBBI.

IIpakTuka. PaboTa ¢ n300pakeHusIMU.

Kontpous. [Ipe3enTtans n3o0paxeHusl.

Oo6opynoBanue. MuorodyHkunoHanbHoe ycTpoiictBo (MDVY), HOYTOYK,
KOMITBIOTEPHAS MBIIIIb.

Tema 2.2.-2.4. JIuneiinas nepcrnekTuBa (ppoHTAIbHAS NEPCHIEKTHBA).

Teopusi. Jluneiinass nepcnexkTuBa (GpoHTaNbHAs mNepcneKTuBa). Tpu
croco0a, KOTOPBIM MOTYT OTOOPaXKaThCsl JINHUU B CIICHE:

1) JIuaUM MOTYT HJITH BEPTHKAIBHO.

2) JIuHuK MOTYT MJTH TOPH30HTAIBHO.

3) JIuHUM MOTYT MITH IO/ HAKJIIOHOM, CXOJISICh B TOUKE CXOJIa.

IIpakTuka. PaboTa ¢ nzo0paxxeHusimu.

KouTtposs. BeinonHenue ayuTopHbIX padoT.

Oo6opynoBanue. MuorodyHkuroHanbHoe ycrpoiictBo (MDVY), HOyTOYK,
KOMIIBIOTEPHASI MBIIIIb.

Paznen 3. O0bém. [lepenaua oobéma Ha Oymare.

Tema 3.1. IIpaBuiia nepegaum odbema.

Teopus. [lonstue o6bEma. Uto nenaet 00beKT TpexMepHbIM. Kak rnpeBpaTuTh
IJI0CKOCTh B 00BheM. ['eomeTpust 00beKTa.

IIpakTuka. PaboTa ¢ nzo0paxxeHusimu.

Konrtpoas. Onpoc.

Oo6opynoBanue. MuorodpyHkmoHABHOE ycTpoiicTBO (MDVY), HOYTOYK,
KOMIIBIOTEPHAS MBIIlIb.

Tema 3.2. [IoHsITHE CBETOTCHH.



14

Teopusi. ['panaius cBeTa ¥ TEHH - COCTABIISAOIIAS TIepeaun o0bema.

IpakTuka. Pabora ¢ n300paxeHusIMu.

KoHTpoJib. BrimonHeHne MpakKTHYECKOTO 3a1aHusl.

Oo6opynoBanue. MuorodyHkunoHanbHoe ycTpoiictBo (MDVY), HOYTOYK,
KOMIIBIOTEPHASI MBIIIIb.

Pa3znen 4. Marepuainsl. Ilepenaua matepuaJioB Ha Oymare.

Tema 4.1.-4.2. U306pa:xkenue pakTypbl.

Teopus. ®akrypa - XapakTep MNOBEPXHOCTHOIO CTPOECHHUS Ipeamera. Tpu
OoJbIIME TPYIIbI, HA KOTOpbIe JAenarcs (aKTypbl: MaTOBbIE, TJSHIEBBIE U
3epKaJIbHBIE.

IIpakTuka. Pabora ¢ n300paxeHusIMU.

Konrpous. Kelic-3ananue.

Oo6opynoBanne. MHorogyHknuoHaibHoe ycTpoilcTBo (M®VY), HOYTOYK,
KOMITBIOTEPHAS MBILIb.

Tema 4.3.-4.4. Ilepenaua ¢pakTypbl peIMeTOB.

Teopus. BapuanTsl nepegaun Gaxtypsl.

IIpakTuka. PaboTa ¢ nzo0paxxeHusimu.

Kourtpoas. [Ipe3enTarus nzo0paxkeHus.

Oo6opynoBanue. MuorodyHkinoHanbHOe ycTpoiictBO (MDVY), HOYTOYK,
KOMITbIOTEPHAS MBIIITb.

Paznen 5. QOcBoeHMe HABBIKOB MAaKETHPOBAHMS W3  Pa3JIHYHBIX
MAaTepHaJIoB.

Tema 5.1. Ilonsitue «YepueHuey.

Teopus. [lonsTie «pa3zBepTKu», «poeKUnn». O3HAKOMIIEHHUE C YEPTEKHBIMU
uHcTpyMeHTamu. [lepeBoj rpaduueckoro n3o00paxkxeHusi B MaKeTHYIO (popmy.

IIpakTuka. PaboTa ¢ pa3BépTkaMu, MPOEKIHUSIMH.

Kontpouas. TectupoBanue

Oo6opynoBanue. MuorodyHkuroHansHoe ycrpoiictBo (MDVY), HOYyTOYK,
KOMITbIOTEPHAS MBIIIb.

Tema 5.2. [loHsiTHE KTEOMETPUUYECKHUE TEJIA».

Teopusi. Buapl reomerpuueckux ten. O3HaKOMIIEHUE CO CXEMaMU Pa3BEPTOK
IIPOCTBIX TEOMETPUYECKUX TEI.

IIpakTuka. BeinonHenne MakeToB Ky0a, [IWJIMH]pa, MUPAMUIbI, KOHYCa U Jp.

KontpoJus. [IpezenTanns makeTos.

Oo6opynoBanue. MuorodyHKMoOHANBHOE ycTpoiicTBO (MDVY), HOYTOYK,
KOMIIBIOTEPHAS MBIILIb.

Tema 5.3. U3yueHue 0CHOB TEXHHY€ECKOTO YepYeHMHSs.
Teopusi. Buabsl wu3genuii W KOHCTPYKTOPCKUX — JOKyMeHTOB. OOrue
ONpEECICHUS.
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IIpakTuka. Yeprex OoT pyKu.

Kontpous. [IpezeHTanus yeprexa.

Oo6opynoBanue. MuorodyHkiroHanbHoe ycTpoiictBO (M®VY), HOyTOYK,
KOMIIBIOTEPHAS MBIIIIb.

Tema 5.4. IlpaBuiia ogpopMieHus YepTexeil.

Teopus. [IpaBuna opopmieHus yepTekeil: ITPUXOBKA B pa3pe3ax U CEUCHUSX,
JUHUM YepTexka W MX 00BojKa, HpUQTHI, pa3Mepbl, OyKBEHHbIE O0O3HAUY€HUsI Ha
YyepTexax, MaciITadbl, opmMaTsl YEPTEKEN, CTAHIAPTHI.

IIpakTuka. Yeprex OT pyKH.

Kontpous. Onpoc.

Oo6opynoBanne. MHorogyHknuoHaibHoe yctpoilctBo (M®VY), HOYTOYK,
KOMITBIOTEPHAS MBIIIb.

Tema 5.5. —5.7. [IpoekunoHHOE YepUeHUE.

Teopusi.  IIpoexkunoHHoe  yepyeHwHe: IPSAMOYTOJIBHBIE  NPOEKIIUH,
pacnojiokeHue BUAOB  (IPOEKLUMH) Ha UYepTekax, IOCTPOCHHE MPOEKIUl
rE€OMETPUYECKUX TEJI, Pa3pPE3bl U CEUCHUS.

IpaxkTuka. YepTex OT pyku.

KontpoJs. [Ipezenranus yeprexa.

Oo6opynoBanne. MHuorodgyHkimoHaibHoe ycrpoiictBo (M®VY), HOYTOYK,
KOMITBIOTEPHAS MBIIIb.

Tema 5.8. BBenenue B npeamet «MakeTHpoOBaHHe.

Teopusi. M3yyeHne OCHOBHBIX BHUJIOB U (YHKIUHA MaKETOB, OCBOEHHE
METOJMKH, TEXHUKH U TEXHOJIOTHH CO3/IaHHSI MAaKETOB OOBEKTOB MPOEKTUPOBAHMUS.

NucTpymeHTsl M MaTepuaibl, o0opyaoBanue. Bumbl u criocoOsl paboThl ¢
pa3IM4YHBIMHU MaTepUaIaMu.

IIpakTuka. M3yueHue Marepuaos.

KonTpouab. AHanu3 TEXHUYECKOTO 3aJaHUsl.

Oo6opynoBanne: MuoropyHkimoHansHoe ycTpoiictBo (M®VY), HOYTOYK,
KOMIIBIOTEPHAS MBIIlIb.

Tema 59. Marepuan, wucnoab3yemblii A8 H3rOTOBJEHHS PadoUYHX
MAaKeTOB.

Teopus. O0Ouue cBeeHs 0 pabovyeM UM MPEIBAPUTEITHLHOM MAKETe.

IMpakTuka. JleMoHCTpanus MakeToB.

KontpoJusb. /lemoHcTpanus Makera.

Oo6opynoBanue. MuorodyHKMoOHANBHOE ycTpoiicTBO (MDVY), HOYTOYK,
KOMITBIOTEPHAS MBIIb.

Tema 5.10. — 5.11. TpanchopManus NOBEPXHOCTH MJIOCKOI0 JIUCTA.
Teopusi. [Ipuémbl coznanus oObEMHOTO HM3NEIUS MyTEM CKIAJAbIBAaHUS WU
crubanus. PEOpa npouHocTy.
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IIpakTuka. CoznaHue pa3UuHBIX 00BEMOB, UCIOB3YSl MPUEMBI CTHOAHUS
JWCTA IO IWHUY HaJpe3a.

KonTpoJs. [Ipe3enrarus 00beMHBIX PadoT.

Oo6opynoBanue. MuorodyHkunoHanbHoe ycTpoiictBo (MDVY), HOYTOYK,
KOMIIBIOTEPHASI MBIIIIb.

Tema 5.12. UHCTPpYMEHTBI JJisl IPUTPYKEHUSI U (PUKCANMH CKJIEEHHbIX
aeTaJien.

Teopusi: UHCTpyMEHTHI [T IPUTPYKEHHSI U PUKCAIIUU CKIICCHHBIX JIeTaJCH.

IpakTuka: N3rotoBieHne 1eTajid MakeTa ¢ UCIOJIb30BAHUEM UHCTPYMEHTOB
JUISL IPUTPYKEHHUSL.

KouTpoJib: BeilonHEeHNE TPAKTUYECKOTO 331aHUSL.

Oo6opynoBanue: MuorodyHkiuoHansHoe ycTpoiictBo (MDY), HOYTOYK,
KOMITBIOTEPHAS MBIIIb.

Tema 5.13.-5.14. Pe3anue, ckjenBanue, pajibleBaHus.

Teopusi. 3HaKOMCTBO ¢ OTIEpaITUsIMH CKJICUBAHUS, pa3pe3aHus, (paiblicBaHU,.

IIpakTuka. VM3roToBieHne MOJIEIM C UCIOJb30BAaHUEM OIEepalluii pe3aHusl,
CKJIeUBaHUs, (panbIieBaHUs OyMarv M KapToHa.

Koutpous. [Ipe3enranus Mmoaemnen.

Oo6opynoBanue. MuorodyHkinoHanbHOe ycTpoiictBO (MDVY), HOYTOYK,
KOMITbIOTEPHAS MBIIIIb.

Tema 5.15. - 5.19. Co3nanue makera.

IIpakTuka. Co3nanue Makera.

KonTpoJs. CamocrosiTenbHas padboTa.

Oo6opynoBanue. MuorodyHkunoHanbHoe ycTpoiictBO (MDVY), HOYTOYK,
KOMITbIOTEPHAS MBILIb.

Tema 5.20. — 5.21. YyacTue B KOHKYPCHBIX MEPONPUSITHAX.
IIpakTuka. Yuactue B KOHKYPCHBIX MEPOIIPUATHSIX.
KonTpouas: 3amura npoeKToB.

Moayas 2.

Pasznea 1. BBenenue.

Tema 1.1. Poap MamuHHOW rpaduku B PpasiaudHbIX cdepax KU3HH
o0ecrna.

Teopusi. HCTpyKTaXX 10 TeXHUKE 0€30MaCHOCTH. MHCTpyKTax 1O MOKapHOH
Oe3omacHOCTH U 3NeKTpode3onacHocTH. MHCTpykTax o canutapuu. Pacopsiiok musl.
Pacniucanne 3anaruit. IIporpamma 3anstuii Ha Kypc. IlepBoHadanbHbple TOHATHA O
TEXHUYECKOM PHUCYHKE, YEPTEXKE, ICKU3E.
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Mamnnass rpaduka. CoBpeMEHHbIE CHCTEMbl  aBTOMATHU3MPOBAHHOIO
npoektupoBanus (nanee — CAIIP). Ponp mamuHoM rpaduku. O61acTh NIpUMEHEHUS
U obecrieueHne MallluHHOM rpaduky.

KonTpoJsb. YcTHBIN ompoc.

Oo6opynoBanne. MHorodgyHkimoHaibHoe ycrpoiictBo (M®VY), HOYTOYK,
KOMITbIOTEPHAS MBIIIIb.

Tema 1.2. I'paduueckme cucrembl KOMIIAC. 3amyck mnporpamMmbl
KOMIIAC. UnTepdeiic cucremMbl

Teopusi. CoBpeMeHHBIE CHUCTEMBI IPOECKTUPOBaHUs. CXOICTBO BCEX CHCTEM.
OcnoBanune komnannn ACKOH. Haznauenue n npumenenne nporpammsl KOMITAC
— KOMIInekc  ABromarmszupoBaHHbIXx  CucrteM. MexXnpeaMeTHble — CBSI3H
KOMITBIOTEPU30BAaHHBIX Y4e€OHBIX KypcoB «MHkeHepHas rpaduka», «YUepueHue»,
«eranmu wmammny», «Teopus mamumH u MmexaHusmMoB». CTpykrypa uHTepdeiica
cucteMbl KOMITAC. Tumsl TOKyMEHTOB: 4epTEX, (PparMeHT, TEKCTOBBIM JOKYMEHT,
cnenuuKanus, 1eTainb, cOopka (IpUMEHEHUE TOKYMEHTOB).

IIpakruka. 3anyck nporpammbsl. HWMHTepdeiic nporpammel. OTKpbITHE
nokymeHTOoB cucteMbl KOMIIAC: 4epréx, ¢GparMeHT, TEKCTOBBIM JIOKYMEHT,
cneuudukanus, coopka. Coznanue U coxpaHeHHE JOKYMEHTa ()parMeHT.

KonTpoub. BeimosHeHNE NPaKTUYECKOTO 3aJaHUS.

Oo6opynoBanne. MHuorodgyHkimoHaibHoe ycrpoiictBo (M®VY), HOYTOYK,
KOMITBIOTEPHAS MBIIIb.

Pa3nen 2. Cpena yepuenus.

Tema 2.1. OcHOBHBIE 3j1eMeHTHI padoyero OKHa JOKyMeHTa. DparMeHT.

Teopusi. Pabouee oxkHO nokymMeHTa DparMeHT: 3arojioBOK; IJIABHOE MEHIO;
WHCTPYMEHTAJIbHBIC TIAHENH; TMaHelb CBOWCTB, CTpoKa cooOmieHui. KommnakTHas
IIaHEJb W THUIIBI UHCTPYMEHTAJIBHBIX KHOMOK. Co3/1aHKe MM0Ib30BaTEIbCKUX NAHEIEH
UHCTPYMEHTOB.

IIpakTuka. Hactpoiika pabodero crona. Urpa Ha COOTBETCTBHE MaHEIEH:
3aroJIOBOK,  I[JIaBHOE  MEHI0;  MHCTpyMEHTalbHas mnaHenb  CraHpapTHas;
WHCTPYMEHTAJIbHAs NaHedb BuJ: MHCTpyMEHTalbHas MaHelb. TeKyllee COCTOSHUE;
WHCTPYMEHTaJIbHAs NMaHeab. KoMnakTHas; KHOMKU NEPEKIIOYEHUs; KHOMKU BbI30Ba
KOMaH/I; MaHellb CBOMCTB; MAaHENM CIELHAIBHOIO YIPABIEHUS; CTPOKAa COOOIICHMIA;
APIABIYOK-TIOICKA3Ka.

KounTtposs. BeinonHenne npakTH4eCKOro 3a1aHus.

O6opynoBanne. MHoropyHkImoHaIbHOE ycTpoiicTBO (MDYVY), HOYTOYK,
KOMITBIOTEPHAS MBIIb.

Tema 2.2. Jinauu. Macurao0.

Teopus. Tunel nuuanii. Hauepranus, TOJIMHBI 1 OCHOBHBIE HA3HAYEHUS IEBATH
TUTIOB JIMHHUM, NPUMEHAEMbIX Ha uepTexax. MacmTabbl H300pakeHUH M UX
o0o3HaueHUe Ha uyepTexkax. Macmrad ymeHbiieHus. Macirad yBeaTndeHus.
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IIpakTuka. BeruepTuTs npuBeAEHHBIE JTUHUU W M300pakeHHWs, COOIromas
yKa3aHHOE UX PacIoJIOKECHHUE.

KonTpous. [Ipe3eHTarus BBITOJIHEHHBIX paboT.

Oo6opynoBanue. MuorodyHkunoHanbHoe ycTpoiictBo (MDVY), HOYTOYK,
KOMIIBIOTEPHASI MBIIIIb.

Tema 2.3. IlocTpoeHne reoMeTpu4ecKUX NPUMUTHBOB.

Teopusi. ['eomeTpuueckne MNPUMHUTUBBL: TOYKa, MpsMas, OTPE30K U
reomerpudyeckue ¢urypsl. HHcTpymeHTanbHass maHenb KommnakTHass KHOIKH
nepekioueHuss — ['eomerpusi. YmpaBieHue OTOOpaKEHHEM JIOKYMEHTa B OKHE —
MaclITaOUpOBaHWE; TEKyIIMM  Macmrad; yBeJIMueHHe  MacmTad  paMKOH.
WNnctpymentansHas nanens Bun. [pubnmxenue / ornanenue. Komanna - IToka3ats
BCE.

IpakTuka. IlocTpoeHue OTPE3KOB: MPOCTHIM CIHOCOOOM; OPTOTrOHAILHBIM
yepueHrueM; 1o kKoopjaunHaraM. [locTpoeHue mpsMOYroJibHHKa, OKPYKHOCTEH, IyT U
AIUTUIICOB. YTIPaBJIE€HUE OTOOpaXEHUEM JIOKYMEHTa B OKHE, HCIOJb3ysS MBIIIb C
KOJIECOM M MAacIlITad MHCTPYMEHTaIbHOU nmanenu Bu.

Kounrtpous. [Ipe3eHTanys BbIIOTHEHHBIX Pa0OT.

Oo6opynoBanne. MHorodgyHkimoHaibHoe ycTpoiicTBo (M®VY), HOYTOYK,
KOMIIBIOTEPHAS MBIIIIb.

Tema 2.4. IlocTpoenme 4eprexa TMNPOCTEHIIMMHM KOMAHAAMH €
NPUMEHEHHEM NPUBA30K

Teopusi. Ilanens CBoiicTB. Pa3HOBMIHOCTH TPHUBS30K — TJIOOAJIbHAS
(me¥cTByrOIIasl MO yYMOJIYAHUIO) W JIOKaJIbHas (OJHOKpaTHas). MEHIO JIOKaJbHBIX
MPUBS30K. YCTAHOBKA TNTOOAJBHBIX MPUBS30K. MHCTpyMeHTaNbHAs MaHenb Tekyiiee
COCTOSIHHE.

IIpaxkTuka. IlocTtpoeHne HEMPEPBIBHBIX OTPE3KOB. OPTOrOHAIBHOE YEPUYEHHUE.
[Ipumenenue B pabore nanenu Tekyiee cocrosHue, naHenb CBoilcTB. IIpumenenue
JIOKaNbHOM M TJI0O0ANbHOW mNpuBs3KU BbelpaBHuBaHue, bmwxkaitmas touka. Ctumu
JIMHUAW: OCHOBHAS; OCEBAasl; TOHKAsl; YTOIIIEHHAS.

KouTtpoas. JleMoHCTpatus BHITOJTHEHHBIX PaOOT.

O6opynoBanne. MHuorodgyHkimoHaibHoe ycTpoiictBo (M®VY), HOYTOYK,
KOMIIBIOTEPHAS MBIILIb.

Tema 2.5. Ilaneanb pacumpeHHbix komand. IlocTtpoenue mapaJieabHBIX
NPAMBIX.

Teopusi. MucrpymenrtanbHas mnanens KommaktHas. [lanens pacmmpeHHBIX
koMaH[. [Tanens CBOMCTB.

IIpakTuka. [lanens pacmmpeHHsIx KoMmana MHcTpymeHTanbHOM naHenn
['eomerpus. BenomorarenbHast npsiMasi: NPOWU3BOJIbHAA BCIIOMOTATENbHAS IPsAMAas;
TOpPU30HTaJbHAsA  IIpsAMas; BEpTHUKaJIbHAs IpsAMas; IapajulesibHas  IpsaMasi,
NEPICHANKYJIApHAs IIpsAMas, KacaTeiabHas NpsiMas 4Yepe3 BHEIIHIOK TOYKY,
ouccektpuca. OTpe30K: NPOU3BOJIBHBIA OTPE30K; TOPU3OHTAIBHBIA OTPE30K;
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BEPTHKAIBHBIN OTPE30K, KacaTeNIbHBIN OTPE30K Yepe3 BHEIIHIOK TOUYKY, OTPE3OK,
KacaTelbHbIN K 2 KpUBBIM. OKpYKHOCTB: IPOU3BOJIbHAS OKPY>KHOCTh; OKPY>KHOCTB 110
3 TOYKaM; OKPYXHOCTh C IIEHTPOM Ha OOBEKTE; OKPY)XHOCTh, KacaTejbHas K
1 xpuBOH; OKPYKHOCTh, KacaTelbHasi K 2 KPUBBIM;, OKPY)KHOCTh, KacaTelbHas K
3 KpUBBIM; OKPY)KHOCTD IO 2 TOYKAM.

KouTpoJs. JleMoHCTpaIus BHITOJHEHHBIX PaboT.

Oo6opynoBanue. MuorodyHkuuoHanbHOe ycTpoiictBO (MDVY), HOYTOYK,
KOMIIBIOTEPHASI MBIIIIb.

Tema 2.6. [le1eHne KpUBOii HA paBHbIE YaCTH.

Teopusi. UucTpymenTanbHass naHeinb KommnakTtHas. [lanens pacmmpeHHBIX
komanz. [Tanens CBOUCTB.

IIpakTuka. Jlenenue oxpyxHocTH Ha 6 u 8 wacteil. BrlmonHeHne MmIocKon
JeTanu 3Be3za.

Kontpous. Keiic-3ananue.

Oo6opynoBanue. MuorodyHkiroHabHOE ycTpolcTBO (MDYVY), HOyTOYK,
KOMITBIOTEPHAS MBIIIb.

Tema 2.7. PenakTupoBanue 00beKTa. YaajeHue 00beKTa U ero yacreid.

Teopusi. MuctpymenrtansHas nanens KomnaktHas. Ilanens pacmmpeHHBIX
koman. [lanens CoiicTB. Ilanens PepgakTupoBanue: yceub KpHUBYIO. Y IJIMHEHUE
BCIIOMOTATENIbHBIX MPSIMbIX. Y 1alieHUe 00BhEKTA.

IIpakTuka. Beimonnenne OpHameHTa (TepeceueHue IBYX TPEYroabHUKOB).

KouTtpoas. Beimonnenne npakruueckoro 3aaanus. Pabora Hag ommbkamu.

Oo6opynoBanue. MuorodyHkirmoHanbHOe ycTpoiictBO (MDVY), HOYTOYK,
KOMIIBIOTEPHAS MBIIIIb.

Tema 2.8 3aauBka obJjiacTeii IBeTOM BO (pparMeHTe.

Teopus. UncTpymenTanbHas nanens KomnakrHas. THCTpyMeHTanpHas aHEeIb
['eomeTpus: IITpUXOBKA, 3anuBKa UBeTOM. [lanens CoiicTB. HacTpolika mTpUXOBKHU:
mar; uBer; yroia. Ilapamerpsl 3anuBku. Tun 3aduBKA — OJHOLIBETHBIN; JTUHEUHBIN
IPAUEHT; UUINHIAPUYECKAN TPAJUEHT; YIJIOBOW I'PAJAUEHT; KOHWUYECKUN TPAJUEHT;
paluabHbIM IPaJUEHT; KBaAPAaTHBIA IPAIUCHT.

IpakTuka. Beinonnenue OpHaMeHTa (MepeceueHre IBYX KBaApaTOB), 3AJIMBKA
KBaJ[paTOB.

KonTpoJs. CamocrosTenbHas padboTa.

O6opynoBanne. MHuorodgyHkimoHaibHoe ycrpoiictBo (M®VY), HOYTOYK,
KOMIIBIOT€PHAS MBILIb.

Tema 2.9. Conpsekenusi. IlocTpoenne dyepre:ka IUIOCKOH JeTaldud ¢
3JIeMEHTAMH CONPSKEHUS.

Teopusi. ComnpsbkeHre JBYX MEPECEKAIOIINXCS MPAMbBIX AYroll 3aJaHHOTO
paauyca. ConpspkeHre OKPYKHOCTH M mpsiMoil. CompsiKeHUE JBYX OKPYKHOCTEH
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(BHemHEe W BHYTpeHHHE).  MHCTpyMmeHTanbHass  maHenb — KommakTtHas.
WucTpymMeHTanbHas TaHenb [ 'eoMeTpus: HeNpephIBHBIN BBO 0OBEKTA.

IpakTuka. [Toctpoenue depreka MmI0CKOH ETallu ¢ SJICMEHTAMU COTIPSKCHHUS.

KouTpoJs. Pemenne npoOiaeMHbBIX 3a/1ad.

Oo6opynoBanue. MuorodyHkuroHanbHoe ycTpoiictBo (MDVY), HOYTOYK,
KOMIIBIOTEPHASI MBIIIIb.

Tema 2.10. IlocTrpoeHue 4YeprTeska IUIOCKOM [JeTaJIM 10 HMeEIOUICHCH
MOJIOBHHE N300paKeHUs.

Teopus. Ilanens PenmakTupoBaHWs: CABUT; IOBOPOT;  KOIMPOBAaHHE
(MpOu3BOJILHOE KOMHMPOBAaHWE; KOMUPOBAHUE IO KPHUBOW; KOMHMPOBAaHUE TIO
OKPYXHOCTH; KOITUPOBAHUE I10 CETKE); MACIITAOMPOBAHUE; CHMMETPUSL;

IpakTuka. UepTéx IIIOCKON AeTanu € AIeMeHTaMu conpsbkeHus. [loctpoenne
BTOPOW MOJIOBUHBI AETANM (MCIIOJIb30BaHUE KOMaHbl CUMMETPHS).

Konrtpoas. Coznanue neranu ¢ uCrosib30BaHueM KoMaH bl CUMMETpUsL.

Oo6opynoBanne. MHorogyHknuoHaibHoe yctpoilctBo (M®VY), HOYTOYK,
KOMIIBIOTEPHAS MBIILIb.

Tema 2.11. Co3nanue yepreska. U3nenue Yrosoxk MebeabHblii

Teopus. Co3nanne u coxpaHeHue AOKyMeHTa. llocTpoeHue rimaBHOro BuAA.
[Toctpoenue Buna ceepxy. [loctpoenne Buna ciesa. Coznanue cioes. IIpocranoBka
pa3MepoB M BCTABKAa B HUX TEKCTA. 3HAK HEYKa3aHHOM IIEPOXOBATOCTH. TeXHUYECKHE
TpeOoBaHMs. 3aMoJHEHUE OCHOBHOM Haamucu. IlocTtpoeHne ctaHgapTHBIX BUIOB Ha
OCHOBE MOJIENH

Ipaktuka. Co3nanue yeprexa. M3nenue Yronok MeOenbHbIM.

Kounrtpoas. [Ipe3eHTaiys BbIOTHEHHBIX PadoOT.

Oo6opynoBanne. MHuorodgyHkimoHaibHoe ycTpoiictBo (M®VY), HOYTOYK,
KOMITBIOTEPHAS MBIIIb.

Tema 2.12. Buasl, pa3pesbl. U3neaue Onopa BaJja.

Teopus. Ilocrpoenue rnaBHoro Buma. IloctpoeHune Buma cBepxy. BcraBka
CUMBOJIOB B pa3MepHyto Haamnuch. [locTpoenne BhIHOCHOTO 3nemeHTa. [locTpoenue
JUHUU CTymHeH4YaToro paszpesa. O6o3HaueHue 6a3pl. OOO3HAUEHUE JOIMyCKa (POPMBI.
O6o3Hauenre MmapkupoBku. Iledars ogHoNMCTOBOrO JoKymeHTa. lloctpoenue
MIPOU3BOJIBHBIX BUOB Ha OCHOBE Mojienu. Pa3pes-ceuenue.

IpakTuka. Co3nanue ueprexa. Mznenue Onopa Bana

Kountpoas. [Ipe3eHTanus BbIMOTHEHHBIX Pa0OT.

O6opynoBanne. MHuorodgyHkimoHaibHoe ycrpoiictBo (M®VY), HOYTOYK,
KOMITBIOTEPHAS MBIIITb.

Tema 2.13. IIpocThie pa3pe3bl.
Teopus. Tumbr pa3pe3oB: TOPU3OHTAIBHBIC, BEPTUKAIBHBIC, HAKIOHHBIE.
MecTHbIN pazpes.
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Ipaktuka. Co3znanue deprexa. [lo npuBenEHHBIM H300paKEHUSIM JI€TalU
MOCTPOUTH BUJ] CBEPXY U BBIMOJHUTH HEOOXOIUMBIE Pa3pe3bl.

Kontpouas. Keiic-3ananue.

Oo6opynoBanue. MuorodyHkunoHanbHoe ycTpoiictBo (MDVY), HOYTOYK,
KOMITbIOTEPHAS MBIIIIb.

Tema 2.14. CnoxHble pa3pe3bl.

Teopus. Ctynenuarsie pa3pesbl. JIoMaHbie pa3pesbl.

IIpakruka. Coznanue yeprexa. [lo 1ByM 3a1aHHBIM Ha YePTEKE BUIAM JI€TAIIH,
HEO0OXOAMMO: MOCTPOUTh TPETHH BUJ AeTalnu (BUJ CBEpXYy WJIU CJIeBa); HA3HAYUTh
paspe3bl, HEOOXOAMMBIC ISl BBISBICHUS BHYTPEHHETO COJIEPKaHUS JACTalld, U
MOCTPOUTH UX Ha MECTE COOTBETCTBYIOIIUX BUJIOB; PEAIM30BATh PA3INUHBIE CIIOCOOBI
M300paXEHUM — MPOCTBIE M CIOXKHBIE pa3pe3bl; HAHECTU pPa3MEpbl, PaBHOMEPHO
pacrpeie]IuB UX Ha BCEX TPEX U300paKCHUSX.

Kontpous: Keiic-3aganue.

Oo6opynoBanmne: MuorodpyHkiuoHansHoe ycrpoicteo (M®DY), HOyTOYK,
KOMIIbIOTEPHAS MBIIIIb.

Tema 2.15. Ceuenus.

Teopus. BeiHeceHHOe ceuenue. Hanoxxennoe ceuenue.

IpakTuka. Co3ganue deprexa. Ha3HauuTh HEOOXOAMMBIE CEUCHHUS H
BBITIOJIHUTh ~ IpauyecKkue HW300paKEeHUs, HUCIOJIb3ys  Pa3jIUYHbIE  CIOCOOBI
PACIIOJIOKEHUS HA YEPTEKE ITUX CEUCHUM.

Kontpoas. Ilpezentanus rpaduyeckoro u300pakeHUss ¢ HEOOXOAUMBIM
CCUCHHEM.

Oo6opynoBanne. MHuorogyHknuoHaibHoe ycrpoilctBo (M®VY), HOYTOYK,
KOMIIBIOTEPHAS MBIIIIb.

Tema 2.16. MakpodjaemenTsl, ¢parMmeHTbl, TeKcTbl. W3genane
pacnpeeuTeib.

Teopus. [loctpoenue reomerpun. Co3naHue MakpolieMeHTa U paboTa ¢ HUM.
Coznanue u BctaBka (pparmeHnTa. MectHbii pa3pes. JInHus-BeiHoCKa. TekcT u Tabnuia
Ha yepTexke. [loctpoenrne BUI0B HA OCHOBE MOJEIU. MECTHBIN pas3pes.

IIpakruka. Coznanue yeprexa. Mznenue pacnpenenutenb. Makpo3IE€MEHTHI,
(dbparMeHThl, TEKCTHI.

Kontpoas. TectupoBanue.

O6opynoBanmne: MuorodyHnkimonansHoe ycrpoiictBo (M®Y), HOyTOyK,
KOMIIBIOTEPHAS MBIIIIb.

Tema 2.17 Ilapamerpu3upoBaHHbIl (parmMeHT. W3mesue ToJKATEb.

Teopusi. IlocTtpoenue dparmeHTa B MapaMETPUUYECKOM  PEKHUME.
[Tapamerpudeckue Boipakenus. KomupoBanue Qparmenta. Co3mgaHue BHEITHUX
nepeMeHHbIX. BcraBka (parmenta B Apyrod gokymeHT. TabOnuna nepeMeHHBIX.
Hcnonb3zoBaHue napaMmeTpu3oBaHHOTO )parMeHTa B 3CKM3€ MOJACIIU.
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IpaxkTuka. [lapamerpuszupoBanusiii pparmeHT. U3aenue Tonkareb.

Kourtpoas. [Ipobiemnas curyarusi.

Oo6opynoBanue: MHorodyHKITMOHALHOE yCTpoiicTBO (M®VY), HOYTOYK,
KOMIIBIOTEPHAS MBIIIIb.

Tema 2.18. U3oMeTpuyecKkHe NPOEKIUM AeTATH.

Teopusi. AkcoHOMeTprYecKue NpoeKiuil. [IpuMeHeHne akCOHOMETPUYECKHUX
IpOoeKIUN  AKCOHOMETpHYECKHE  IpoeKuuid.  M3omerpudueckas  IpOEKIMS.
Jumerpuueckas npoekuus. [lonokeHne akcoHoMmeTpuyeckux oceil. Iloctpoenue
aKCOHOMETPHUYECKUX MPOEKIHil Touek. M300paxeHne OKpyKHOCTEH B aKCOHOMETPUHU.
[TocnenoBaTenbHOCTh BBIMOJIHEHUSI H300pakeHUl B akcoHomerpuu. lllTpuxoBka
pa3pe30B B AKCOHOMETPUHU.

IpaxkTuka. ITocTpoeHre H30METPUIECKON TPOCKIIUA MOJEINH.

Kountpouas. [IpencraBnenne n3oMeTpuyeCcKOn MPOESKLINH.

O6GopynoBanne. MuorogyHkiroHaibHoe ycTpoiictBo (MDVY), HOYTOYK,
KOMITBIOTEPHAS MBIIIIb.

Tema 2.19. Cnnoco0b1 coequnenus aerajeii. PazbémMHble 1 Hepa3bEéMHbIE
COe/IMHEHM.

Teopusi. OcHOBHBIE BHUABI Pa3bEMHBIX M HEPA3bEMHBIX COCIUHECHUH,
MPUMEHSEMBIX TPU CO3JaHUU TPOMBIIUICHHBIX M3CIUNA. Y CIOBHOCTH, TPUHSTHIC
craggapramu ECKJl st mzoOpaxkenuss u o6o3Hauenus pe3pobl ('OCT 2.311-68
«M3o00paxenue pe3bObl»), CTaHIAPTHBIX KPEMEXKHBIX U3AEIU U Ppe3bOOBBIX
coequHennit ('OCT 2.315-68 «M300paxeHus ypouEHHbIE U yCIOBHBIE KPEMEKHBIX
neranei»). Buasl cBapounbix mBoB U ['OCT 2.312-72 «YcioBHbIE U300paKEHUS U
0003HAYEHHUsI IIBOB CBApHBIX coenuHeHUi». IIpaBuiamMu BBINONHEHUS COOPOYHOTO
gepTexa, COBMEIIEHHOTO CO CHEeM(PUKAITUCH.

O6mue cBeaeHus o pesndax. Kimaccudukaius pe3n0. OCHOBHBIE JIEMEHTHI U
napameTpbl pe3b0nl. M300paxenue pe3bOnl. Turbl pe3b0bl 1 0003HaUeHUE. Y CIIOBHOE
0003HaueHNE KPEMEKHBIX U3ICTUH.

IIpakTuka. Hayuutbcs mnonws3oBathesi crangapramu ECKJl, y4yeOHoOl u
CIIPaBOYHOM JIUTEPATYPOH.

Kontpoas. TectupoBanue.

O6opynoBanne. MHuorodgyHkimoHaibHOe ycTpoiicTBo (MDVY), HOYTOYK,
KOMITBIOTEPHAS MBIIITb.

Tema 2.20. ITocTpoenue 60JTOBOI0 cOeIUHEHUSI.

Teopusi. Tunsl pe3bObl, OCHOBHBIE apaMeTphl, U300pakeHue U 0003HaYEHUE
pe3bObl U pe3b0OBBIX COCTMHEHHN BugaMu CTaHIApTHBIX KPEMEXHBIX U3IETUN, UX
KOHCTPYKLIMHU, YCIOBHOE oOo3HaueHue. Pacu€r nnuHbl crepkHs OonTta, moadop
CTaHJIaPTHOTO 3HAYEHMsI UTMHBI U 0003HaueHue 060Ta.

IIpakTuka. BpIOnHEHHE 4YepTeXKEHM CTaHAAPTHBIX KPENEKHBIX W3ICIUN:
0onTa, TaliKy U a0kl 1O UX JEHCTBUTEIBLHBIM pa3MepaM, KOTOPBIE CIEIYET B3STh U3
TaOJIMI[ COOTBETCTBYIOIIUX CTaHIAPTOB. BrimomHeHne n300pakeHUN COENMHEHUS
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IBYX AeTanedl ¢ momMomibio 60aTa. OQopMHTH 3TO KaKk COOPOUYHBIM YEPTEXK CO
cnenuduKaIyen.
KouTpous. [IpesenTaius cOOpoIHOTO YepTeka co crenudukanmei.
Oo6opynoBanme: MuorodyHkIMoHanbHOE ycTpoiicTBO (M®VY), HOYTOYK,
KOMIIBIOTEPHASI MBIIIIb.

Tema 2.21. IlocTpoeHue IINMUJIEYHOTO COCIMHEHMSI.

Teopusi. Tunsl pe3bObl, OCHOBHBIE TapaMeTphl, H300pakeHUe U 0003HAYCHUE
pe3bObl U Pe3bOOBBIX COCAUHEHUU. Buibl CTaHAAPTHBIX KPENEKHBIX HM3ACIUNA, HX
KOHCTPYKIIUS, YCIOBHOE O0OO3HaueHue. Pacuér niuuHbl ra€uHOro KOHIA IIMUIBKUA U
Bb100p HOMepa ['OCTa mmuibKu.

IIpakTuka. BpinosHEHHE 4YepTeKed CTAaHAAPTHBIX KPENEKHBIX W3IACIUM:
HINWIbKY, TAWKH U IIAHOBI IO UX AEHCTBUTEIBHBIM pa3MepaM, KOTOPbIE CIIEYET B3SITh
13 TaOJIMI] COOTBETCTBYIOIIUX CTaHIAPTOB. BrinonHeHne n3o0paxeHuil CBEpIEHOTO U
pe3b00BOT0 OTBEPCTHS MMOJ WINMWIbKY, COEIUHEHHS AETaleld C TMOMOIIBIO IIMHIBKU:
KOHCTPYKTHUBHOTO U YIPOIIEHHOTO (IO 3MIIUPUYECKUM POpMYyIIam).

KonTpous. [IpeacraBnenue n3o0paxxeHus: CBEpICHHOTO Pe3b00BOI0 OTBEPCTHS
MO/ IIMWIbKY.

Oo6opynoBanne. MHorodgyHkimoHaibHoe ycTpoiicTBo (M®VY), HOYTOYK,
KOMIIBIOTEPHAS MBIIIIb.

Tema 2.22. OcHOBHBIE NPABWJIA U MHCTPYKIIUM 110 padoTe ¢ 3D-npunTepom.

Teopusi. OCHOBHBIE MTPaBUJIa U HHCTPYKLMHU 110 padoTe ¢ 3D-npuHTepom.

IIpakTuka. BpeinojgHeHHE PUCYHKOB KOMIBIOTEPHON TpaduKu MO Teme
«CuMOUpCKuil Kpail — BeHell JIep>KaBbl!».

Kontpouas. TectupoBanmue.

Oo6opynoBanue. MuorodyHkunoHanbHoe ycTpoiictBO (MDVY), HOYTOYK,
KOMITbIOTEPHAS MBILIb.

Tema 2.23. PazpaboTka Mmoaesn 1uis neyatu Ha 3D-npunrepe.

Teopus. 3HakOMCTBO C pa3pabOTKOI Mojenu s medatu Ha 3D-npunHTepe.

IIpakTuka. Pabora na 3D-npunrepe.

Kontpoas. TectupoBanue.

Oo6opynoBanue. MuorodyHkunoHansHoe ycrpoiictBo (MDVY), HOYyTOYK,
KOMIIBIOTEPHAsI MBIIIIb, 3D-npuHTEp.

Tema 2.24. TloaroroBka k neuatu. [leuats mojgeJiei.

IpaxkTuka. [leyats 3D-monenei.

KonTpouas. [Ipezentranus monenei.

Oo6opynoBanue. MuorodpyHkmoHaANBHOE ycTpoiicTBO (MDVY), HOYTOYK,
KOMIIBIOTEPHAs Mbllllb, 3D-npunTep.

Pa3nen 3. Penienue TBOpUecKux 3aa4.
Tema 3.1. BoinosiHeHne cOOCTBEHHOT 0 MPOeKTAa U NevyaTh 3D-Moaeseid.
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Teopusi. HcnonszoBanne I[IO nmma  TpexXMEpHOro  MOJAEIHMPOBAHMS
Huzaiin/CAIIP, 110 nns penakTupoBaHuUs, MPOCMOTPAa U BOCCTaHOBJICHHE (HalliIoB
STL.

IIpakTuka. BeinosiiHeHre COOCTBEHHOTO MPOEKTA.

Kountpoas. CamocTosiTenbHas padoTa.

Oo6opynoBanue. MuorodyHkinoHanbHOe ycTpoiictBO (MDVY), HOYTOYK,
KOMIIBIOTEPHAS MbIllIb, 3D-npuHTEp.

Tema 3.2. 3amuTa NPOEKTOB M YYACTHE B KOHKYPCHBIX MEPONIPHUSITUSIX.

IIpakTuka. 3ammra NpoeKTa.

KonTpoJib. /lemoHCTpanus npoeKTOB.

Oo6opynoBanue. MuorodyHknoHanbHOE ycTpoiicTBO (MDVY), HOYTOYK,
KOMITBIOTEPHAS MBIIITh.
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Conepxanue nporpamMmmal.

Bropoii roax o0y4enmusi.

Y4eOHbBIN IJIAH.

Moayas 1
No KonuuyecTBo yacoB DopMbI
i\ Ha3Banmue pa3nena, TeMbl Beero Teopusi | MpaxTuxa aTrecTanuu/
KOHTPOJIsI
1 2 3 4 5 6
TBepaoreiabHoe MmoaeanpoBanue B cucreme KOMIIAC -3D
1 OcHOBBI co31aHuA JeTajei - 10 4 5
onepanusi BbIIaBJINBAHUS
Co3nanue JieTaneu. [IpaxkTuueckoe
11 TBeproTenpHbIe omnepanuu: | 2 1 1 3a/laHue 1o
BBITATHBAHNE CO3/IaHHUIO JIeTasIel
Co3paHue JIETaJIEH. IIpesenTanus o
1.2 TBepmorenbHble  omnepanuu: | 2 0 2 CO3JIaHUIO JIeTalei
BBITATHBAHNE
13 3HaKOMCTBO C TMPOLEAYpOH 5 1 1 Omnunaiin-
cOopKu aeraseit TECTUPOBAHUE
[IpakTnyeckas
14 COopka CTaTUYHOTO U3ICITHS 2 1 1 pabora mo cOopke
u3Jenus
15 Coznanue TIOBTOPSIOIIMXCA | 1 1 Keiic-3ananue
AJIEMEHTOB MoJIeTIeH
2 OcHOBBI cO31aHMA IeTajiei - 20 7 1
onepaiusi BpalieHust
Coznanue JIeTane. Keiic-3ananue
2.1 TBepaoTenbHbIE ornepanuu: | 2 1 1
Bpamienne
Co3znanue JeTaneH. Keiic-3amanue
2.2 TBepnoTenbHble  omepanuu: | 2 0 2
Bpamenne
Hcnons3zoBanue Ownnaiin-
2.3 TBEPIIOTENBHBIX Omnepanuii B | 2 0 2 MIpe3eHTaIus
MPOIIECCE MOJEITUPOBAHUS
24 OCHOBBI CO3JaHUS JAcTaleH. 5 1 1 Co3naHue yepTexa
UteHune ueprexen
25 OcHOBBI CO3/1aHUS  JIeTaJICH. 5 0 5 Hayunsie ne6atsr
AHanus roToBod MOJEIN
3HAaKOMCTBO C MPOUEAYpOt TectupoBanue
26 C60pKI/IV neTanei. 3aKperieHue 2 1 1
JIeTaJen. [ToBTOpeHue.
MaccuBbl
27 KOHCTpYKTHUBHBIE ~ DIIEMEHTHI 5 1 1 TectupoBanue
neranu. CKpyriieHHe
2.8 Ob6omnouka 2 1 1 Hpe3eHTa1§1/m
CIEeNaHHOW JAeTau
29 KoHCTpyKTHBHBIE  3JIEMEHTHI 5 1 1 [Ipesenrarus
neranu. dacka CAeNaHHOW AeTanu
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210 KoHCTpyKTHBHBIE ~ 3JIEMEHTHI 5 1 1 3ammra  TOTOBOTO
neranu. OTBepcTHe 00BEKTa
3 Coopka neraseii 34 10 17
CoOopka aeraneid. 3aKpernjicHue Ormpoc
3.1 MOABMKHBIX 3JIEMEHTOB | 2 1 1
KOHCTPYKIUN
3.2 Coznanue MPOCTEIX | o 1 1 TectupoBanue
MEXaHU3MOB
CoOopka geraneid. 3akpenieHue Keiic-3ananue
3.3 IMOIBYKHBIX 3JIEMEHTOB | 2 1 1
KOHCTPYKLUU
3.4 C03l[aHIiI€ JIOTIOJTHUTEILHOU 2 1 1 Coznanue ueprexa
OTIOPHOM T€OMETPUU
3.5 VYnpaneHue MOJIENbIO 2 1 1 [IpakTukym
36 TBepaoTenbHbIC onepaiyu: | ., 1 1 JlaGoparopHas
[TpoTrsiruBanue pabota
37 Buecenne U3MEHEHHUU B, 0 2 Huckyceus
TOTOBYIO MOJIEIb
3HaKOMCTBO C MPOUEAYpOil WNHrennexryaibHbIi
38 cOopku  geraned.  AHanm3 2 1 1 TYPHHUP
cOOpKH. 3amerieHue
KOMIIOHEHTOB COOPKH
TBepaoTenbHbIE OIepanum: Brimonmerve
3.9 2 1 1 TEXHUYECKHUX
[IpoTsiruBanue no crimpanu o
yIpaXHEHU
Hcnons3zoBanue Brimonnenue
3.10 | TBepaoTeNnbHBIX omepanuii B | 2 0 2 TEXHUYECKUX
IIPOLECCE MOJEIUPOBAHNS YIPaKHEHUI
3.11 | Ananu3 ommOOK B MOJIENTH 2 0 2 Pemerne
pOOJIEMHBIX 3a7a4
Ucnonws3oBanue Pemenne
3.12 | TBepaOTENBHBIX oOmepanuii B | 2 0 2 IpoOJIEMHBIX 33714
MPOIIECCE MOCIUPOBAHUS
COopka neraneil. 3aKperuieHue Brimonnenue
3.13 MOABMKHBIX DJIEMEHTOB | 2 0 2 TEXHUYECKUX
KOHCTPYKLUI YIpaXHEHUI
Coopka IETaJIEN. Brmonaenne
314 Hcnonb30BaHWe  BCTPOCHHBIX 5 1 1 TEXHUICCKUX
OUOTHOTEK. Kpenexnsbie yIpa)KHEHU I
JJIEMEHTBI
. Brimonnenue
Coznanue JeTaneu c
3.15 | ucnonp3zoBaHueM oONeruyeHus | 2 1 1 KOHTPOJILHEIX
1 3epKaJIbHON KOITHH TEXHHACCIX
yIpaKHEHU
316 Pemrenne TBopueckux 3amau 5 0 1 Pemenune
TBOPYECKUX 3a]a4
317 Pemenue TBOpUeckux 3amau 5 0 1 Penrenne
TBOPYECKUX 3a]a4
Hroro: 64 21 34 -
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Y4eOHBbII TUI1aH.
Bropoii roax o0y4enmusi.

MoayJs 2
No KosauuecTBo yacoB DopMbI
i\ Ha3Banmue pa3nea, TeMbl Beero Teopus | Mpaxtuka aTrecTanuu/
KOHTPOJIsI
1 2 3 4 5 6
Pacmupennbie Bo3moxknoctu KOMIIAC -3D
1 IToBepxHOCTHOE 16 4 12
MOJIeJIMPOBAHUE
Hcnons3oBanue TectupoBanue
11 TBEPJOTEIBHBIX orepanuid B | 4 1 3
MIPOLIECCE MOJECIUPOBAHUS
12 OCHOBBI CO3/1aHUSI JI€TaJICH. 5 1 1 BuptyanbsHnsiii
Co3ziaHue JTMCTOBBIX JeTalleh PAKTUKYM
OcHOBBI CO37aHMs YepTexen Omnpoc
13 CgoiictBa mozaenu. Co3gaHue 5 1 1
M Ha3HauYeHUEe MaTepuaia
MOJISIN
TBepaoTenpHbIE  OMEpaIu: TepmuHONIOrUYECKHIA
14 Comnpsoxkerne w  [lmaBHoe | 2 1 1 JTUKTAHT
COTPSDKEHUE
15 [Tewats 3D moneneit 4 0 4 TectupoBanue
1.6 [Ipe3enTanus
Hﬂ;ﬁi%ma 1 FIOBOTKA 2 0 2 MoOJielieli, BBICTaBKa
pabot
2 Co3nanne MeXaHU3MOB 34 4 30
2.1 Coopka neraneit 4 1 3 Ketic-3amanne
2.2 OcCHOBBI co3/1aHus yepTexenn | 4 1 3 Coznianue ueprexa
AHnanmu3
2.3 COopka neraneit 4 0 4 TEXHUYECKUX
XapaKTEPUCTHK
2.4 OCHOBBI CO3JTaHMSI YepTexend | 2 0 2 TectupoBanue
25 Coznanue TMPOCTBIX | , 1 1 Keiic-3ananue
MEXaHU3MOB
Brimonnenue
2.6 Coopka neraneit 4 1 3 TEXHUYECKUX
YOPKHEHUI
27 Coznanue TPOCTHIX | 0 2 Keiic-3ananue
MEXaHU3MOB
Ananuz
2.8 COopka neraneit 4 0 4 TEXHUYECKUX
XapaKTePUCTUK
2.9 [evats 3D moneneit 6 0 6 HpeseHEauH;{
MoIenei
210 I[opaG(iTKa u JIOBOTIKA | 0 2 Huckyccus
neranei
3 Buszyaauzanusi u anumanus | 18 3 15
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JlaboparopHas
3.1 Pennepunr moaenu 4 1 3 pabota
3.2 N3rotoBneHue NpoTOTUIIOB 4 1 3 Hpaxrieckas
pabora
33 Co3nanue TPOCTBIX | 4 1 3 Keiic-3amanue
MEXaHH3MOB
3.4 [Tewats 3D monenei 4 0 4 HpeseHTaumI
MoJIeTIe
Jlopabotka u JIOBOJTKA Yuaactue
3.5 - 2 0 2 KOHKYPCHBIX
neranei
MEpOIPUATHIX
Co3nanue
4 KOHCTPYKTOPCKOM 6 1 5
AOKYMEHTAIUU
Co3ngaHue KOHC TOPCKOM bubmmorexa
4.1 A TPYKTOP 6 1 5 KOHCTPYKTOPCKOM
JTOKyMEHTAIIH
JOKYMEHTAITUH
PaGouas BH3YAJIN3a1HA.
5 PaGora c pexymmm | 2 1 1
IJIOTTEPOM.
Pabouas BU3YyaJIH3aLusl. [pakTuueckast
51 PaGora c pexymuM | 2 1 1 pabota
TUIOTTEPOM
6 3ammTa NpoeKToB 4 0 2
6.1 3aluTa NpoeKToB 4 0 2 3aiuTa NpoeKToB
Hroro no moay.io 2: 80 12 68
Bcero no kypcy: 144 26 118




29

1.3.2 Conep:xkanue y4yeOHOro IJiaHa
2 roa o0y4eHus.
Monyas 1. TBepaoteibHoe MoaeaupoBanue B cucteme KOMITAC -3D.

Pa3znen 1. OcHOBBI cO31aHMA AeTaJIell - onepanusi BbIIABJIMBAHUS

Tema 1.1. Co3nanue aerajeil. TBepaoresbHbie onepanum: BoITarusanme.

Teopusi. IHCTpyKTaX M0 TEXHHUKE 0e30MacHOCTH. MHCTpYyKTax Mo mokapHOU
0e30macHOCTH U AIeKTpobe3onacHoCcTH. MHCTpyKTax o canutapuu. Pacnopsaok qHsi.
Pacriucanue 3anstuit. [Iporpamma 3anstuii Ha Kypce. Vcrosib30BaHnEe OKPYKHOCTEU U
MPSIMOYTOJIBHUKOB JUIsl CO3[aHUsl IWIMHAPOB W mnpu3M. V3MeHeHHe pa3MepoB.
[TomyueHue oObeMa ¢ TIOMOLIbIO OlEpalMu BbITsATUBaHue. HanpasneHue
BbITsITUBaHUsA. [IpaBka onpeneneHus

IIpakTuka. Mcnons30BaHWE JHMHUN, JIOMOJHUTENIBHBIX NPUBSI30K, OCEBBIX
muHui. [lonydyenue oObemMa ¢ MOMOIIbIO ONEpallii BHITATUBAHUE. Y TaJleHue o0bema
C IOMOIIIBIO OIIEPALIN BBITSTUBAHHUE.

KonTtpous. [Ipaktrueckoe 3aganue o cO3AaHUIO JETaleH.

Oo0opynoBanmne: HoyTOyku, MBI KOMITBIOTEPHBIE.

Tema 1.2. Co3nanue aeraJieii. TBepaoresbHble onepanun: BoITaruBanme.

IIpakTuka. lMcnons3oBaHWE JIMHUN, JOINOJHUTEIBHBIX IPUBI30K, OCEBBIX
muHui. [lonydenue o6bema ¢ MOMOIIBIO ONEepaIlMy BRITATHBAHKE. Y AalieHne o0bemMa
C ITIOMOILBIO OIEPALIMU BBITSTUBAHUE.

KontpoJs. [IpezenTanus no co3ganuto qaTemiei.

Oo6opynoBanme: HoyTOyku, MBI KOMITbIOTEPHBIE.

Tema 1.3. 3HaKOMCTBO ¢ MpoLEeYPOii COOPKU JTeTaJIeii.

Teopus. PaboTa ¢ roToBbIMU MOJIEISIMU. 3aKPEIJICHHUE IO OCSIM, TOBEPXHOCTSIM
U TJIOCKOCTSAM, HUCTOJIb3Ysl 3aKPEIJIEHUS COBIAJICHUE U PACCTOSTHUE

IpakTuka. PaGora C TOTOBBIMH MOJEISIMH. 3aKperuieHHe II0 OCsM,
ITOBEPXHOCTSM U IUIOCKOCTSM, UCIIOJIb3YS 3aKPEIIEHNS COBIIAJEHUE U PACCTOSHHAE

KonTpoab. OHnaitH-TECTUPOBAHHUE.

Oo6opynoBanne: HoyTOyku, MBI KOMITBIOTEPHBIEC.

Tema 1.4. Coopka cTAaTUYHOTO U3/1EJIHS.

Teopus. PaboTa ¢ roTOBbIMU MOJIEISIMU. 3aKPEIJICHUE MO OCSIM, TOBEPXHOCTSIM
Y TUIOCKOCTSIM, UCIIONb3YS 3aKPEIUICHUS COBIIAJICHUE U PACCTOSHUE

IIpakTtuka. PabGota ¢ TOTOBBIMH MOJEISIMU. 3aKpeIuieHue IO OCsM,
MOBEPXHOCTSM U IIOCKOCTSAM, UCIIOJIB3YS 3aKPEIUICHUS CO8nadeHUe U paccmosiHue

Kontpouas. [Ipaktuueckas padborta mo cOopke u3aesnusi.

Oo6opynoBanne: HoyTOyku, MBI KOMITBIOTEPHBIE.

Tema 1.5. Co3nanne noBTOPSIOIIMXCS 3J1eMEHTOB MoJIeJI€ii.
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Teopusi. Mcnonp3oBaHue omnepauMu B Cpele 3CKU3a — OlPaHUYECHMS:
BEPTUKAJIBbHO, TOPU30HTAJIBHO, NMEPHEHIUKYISIPHO, HapamienbHo. KomupoBanue u
OTpaKEHHUE.

IlpakTuka. HMcnons3oBaHWe omnepalyy B Cpele 3CKH3a — OrPAHUYCHHUSA:
BEPTUKAJIBbHO, TOPU30HTAJIBHO, MEPHEHIUKYISIPHO, MHapajuieabHo. KommpoBanue u
OTpa’KEHHUE.

Kontpouas. Kelic-3ananus.

Oo0opynoBanmne: HoyTOyku, MBI KOMITBIOTEPHBIE.

Pasznen 2. OcHOBBI co31aHMsI ieTaJjiell - onepanusi BpamnieHust

Tema 2.1. Co3nanue aeraJjieii. TBepaoresbHble onepanun: Bpamenue.

Teopusi. V3ydyeHue orpaHMYEHH: COBIANAIOMINN U KacaTtenbHas. M3yueHnne
orepaluu BpalieHue.

IpakTuka. [locTpoeHue Ten BpalleHus, Hamp.: map, TOp, Baza, IIaxmaTHas
¢urypa — nemka u T.1.

Konrpous. Kelic-3ananue.

Oo6opynoBanme: HoyTOyKku, MbIIIM KOMITbIOTEPHBIE.

Tema 2.2. Co3nanue aeraJjieii. TBepaoresbHble onepanun: Bpamenue.

IpakTuka. [locTpoeHue Ten BpalleHus, Hamp.: 1ap, TOp, Ba3a, MIaxMaTHas
dburypa — nemka u T.1.

Kontpous. Keiic-3ananue.

Oo6opynoBanmne: HoyTOyKku, MbIIIIA KOMITBIOTEPHBIEC.

Tema 2.3. Hcnogab3oBaHHe TBepPAOTEIbHBLIX ONepaluii B Tpouecce
MO/IeJITUPOBAHUS.

IIpakTuka. [ToctpoeHre 00BEKTOB OKPYKAIOIIETO MUPA -TIPEAMETHI HHTEpbepa
(Ha BBIOOpP 0OYUAIOIIUXCS).

KonTpoab. OHnaitH-nipe3eHTanusl.

Oo6opynoBanmne: HoyTOyKku, MBI KOMITBIOTEPHBIEC.

Tema 2.4. OcHoBbI co3aaHus AeTaseil. UTeHue yepTemxeil.

Teopusi. BReneHue noHsTus BUia, IPOEKIMHU, TUIIOB pa3MepoB (JINHEWHbIE U
VTJIOBBIC). Y CJIIOBHBIE 0003HAUYCHUH HA YEPTEKE.

IpakTuka. Co3ganue Aetaiu ¢ onopout Ha ueptex. CoOroeHrne rabapuTHBIX
pa3MepoB.

Kounrtpoas. Coznanue ueprexa.

Oo6opynoBanne: HoyrOyku, MBI KOMITbIOTEPHBIE.

Tema 2.5. OcHOBBI cO31aHUA AeTajIeii. AHAJIN3 FrOTOBOW MOJEJIN.

IIpakTuka. CaMOCTOSTENHHOE BBITIOJHEHUE 3aJaHUS YYaCTHHUKaMH. Bcem
YY9aCTHHKAM TPEJOCTABISIETCS JOCTYIl K TOTOBOM MOJENH. 3ajada ydacTHHKA
OTBETHUTH HAa BOMPOCHI U BHECTU OTBETHI B KAPTOUKY.

KonTpoJs. Hayuynsie nebarsl.
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Oo6opynoBanme: HoyTOyku, MbIIIM KOMITbIOTEPHBIE.

Tema 2.6. 3nakomMcTBO ¢ mpoueaypoil cOopku etaseii. 3akpenjieHue
neraJen. [losropenue. MaccuBbl.

Teopus. Vcionp3oBanue B cOOpKax MpoLeayp, COKpAIIAIONINX BpeMs COOPKH.

IpakTuka. Coopka neraneil KOHCTPYKTOpa.

Kourtpoas. TectupoBanue.

O6opynoBanne: HoyTOyku, MbIIIM KOMITbIOTEPHBIE.

Tema 2.7. KoHCTpYKTHBHBIE 3J1eMeHThI AeTaiu. CKpyrieHue.

Teopusi. Haznauenne ckpyrnennii. Tunsl ckpyrnenui. Co3ganue CKpyrJieHUn
Y aBTOCKPYTJICHUN.

IIpaktuka. Hasnauenne ckpyrnennil. Tunbl ckpyrieHnid.  Coznanue
CKPYIJIEHUU U aBTOCKPYIJICHUU.

Kontpouas. TectupoBanmue.

Oo6opynoBanme: HoyTOykH, MBIIIM KOMITBIOTEPHBIE.

Tema 2.8. O6o10uKa.

Teopus. Ilpumenenne k pgertansM omepanuu obosouka. Hanpaenenue
noJIy4eHHus: o0beMa. 3a/laHre pa3HbIX TONIIUH. VICKITIoUeHnEe MOBEPXHOCTEN.

IIpakTtuka. IlpuMenenne k aetansMm omepauuud obOosiouka. Hampasnenue
noJiy4eHus: oobeMa. 3aJlaHre pa3HbIX TONIIUH. VICKITIoueHne MOBEPXHOCTEN.

KonTpouas. [Ipe3enTanus crenanHon JeTanm.

Oo6opynoBanme: HoyTOyku, MBI KOMITbIOTEPHBIE.

Tema 2.9. KoncTpyKTHBHBIE dJ1eMeHTHI AeTaiu. Dacka.

Teopus. Haznauenue dacok. Tunsl pacok. Coznanue dpacku KpoMKU U packu
yria.

IMpakTuka. Haznauenue ¢acok. Tumbl dacok. Co3znanue packu KPOMKH U
dacku yria.

KontpoJs. [Ipe3enTanus cnenanHon JeTanu.

Oo6opynoBanme: HoyTOyku, MbIIIM KOMITbIOTEPHBIE;

Tema 2.10. KoncTpyKTHBHBIE 3J1eMeHThI AeTanu. OTBepcTHe.

Teopusi. Bemmosnnenue orBepctuil. Turnel pazMemenuss orsepetruil. Coznanue
COOCTBEHHBIX ()OPM OTBEPCTHIA.

IIpakruka. BreimonHenue orBepcTui. Tunbl pa3MelleHUsT OTBEPCTUH.
Coznanre coOCTBEHHBIX (POPM OTBEPCTHIA.

KonTpoJib. 3anmra roroBoro 00beKTa.

Oo6opynoBanne: HoyrOyku, Mbiiy KoMibloTepHbie, MOY.

Paznea 3. Coopka neraJei
Tema 3.1. CoOopka aerajeil. 3akpenieHHe NOJABHKHBIX 3JIEMEHTOB
KOHCTPYKIUH.
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Teopusi. Coopka IETCKUX UTPYIIEK C UCMOJIH30BAHUEM 3aKPEIVICHUN C OJTHOM
creneHpto cBoOoaAbl — IlITudt. CBOOOMHOE BpallleHHE/BpallleHHe B 3aJaHHOM
JAana3oHe.

IIpakTuka. COOpka NETCKUX WTPYIICK C HWCIOJB30BAHUEM 3aKPEIUICHHHA C
OJIHOM cTeneHbo cB000 b1 — IITudT.

Bpamenue ctpenku yacos/miaroaym.

KonTtpouas. Onpoc.

Oo6opynoBanme: HoytOyku, Mbliiid KOMIblOTepHBIE, MDY .

Tema 3.2. Co3naHue NpocThIX MEXaHU3MOB

Teopust. Co3tanne mpoCThIX MEXaHU3MOB

IMpakruka. Co3ganue MpoCThIX MEXaHU3MOB

Konrpous. TectupoBanue.

Oo6opynoBanme: HoytOyku, Mbiiiid KOMIbIOTEpHBIE, MDY .

Tema 3.3. CoOopka jaerajeil. 3akpenjieHue MOJABHKHBIX 3JIeMEHTOB
KOHCTPYKIUIA.

Teopusi. Bribop cepBonpuBona. HazHadueHue HampaBieHUsT U CKOPOCTH
BpanieHusi. AHaJIN3 MEeXaHU3Ma.

IIpakTuka. Beibop ceponpuBona. HazHauenue HampaBlieHUS U CKOPOCTH
BpalleHus. AHaIU3 MEXaHU3MA.

Konrpous. Kelic-3ananue.

Oo6opynoBanmne: HoytOyku, MbIiu KoMiibioTepHble, MDY,

Tema 3.4. Co3nanue 10M0JTHUTEILHON ONOPHOIi reoMeTpPHH.

Teopusi. Cozanue JONOJTHUTEIBHON ONOPHON T€OMETPHUH JIJII ONITUMHU3ALNHT
noctpoenust Mojienu. Co3iaHue MI0CKOCTEN, OCEBBIX JIMHUN U TOYEK.

IIpaktuka. Co3gaHue  JIONOJHUTEIBLHOM  OMOPHOM  TE€OMETpUH  JUIA
ONTUMM3AIMHU NOCTPpOeHU Mojiesn. Co31aHue TIOCKOCTEN, OCEBBIX JIMHUWA U TOYEK.

Kontpouasb. Co3nanue yepTexa.

OobopynoBanne: HoyrOyku, Mbilii KoMIibloTepHbie, MDY

Tema 3.5. YnpaBjeHune MojieJibIo.

Teopusi. V3menenue enuHun usmepeHuss monaenu. Haznauenune marepuana
moxenu. [lepenmenoBanne mozenu. Jlo6aBieHue mapamerpoB mozenu: O003HaYEHHE,
HaunmenoBanwme, Pazpaboran, Macca, Marepuan.

IIpakTuka. M3meHenue equHull usMepenus moaenu. Haznauenue marepuaia
mozenu. [lepenmenoBanre Mmogenu. Jlo6asienue napamerpos Mmozenu: O0O03HauEHUE,
HaumenoBanue, Pazpabotan, Macca, Martepuan.

KonTpoas. [Ipaktukym.

Oo6opynoBanne: HoyrOyku, MBI KOMITbIOTEpHBIE, MDY

Tema 3.6. TBepaoTesbHble onepanuu: [IporsiruBanue.
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Teopusi. Coznanue Hanpapisitominx. OObeIMHEHNE ICKU3HBIX JIMHUH, JIEKAIINX
B pa3HbIX IIOCKOCTAX. Co34aHME CEUEHH W HM3MEHEHUE HACTPOEK Olepaluu
[IpotsruBanue

Hpaxkruka. Co3ganue Hampapisionumx. OObEeIUHEHUE HSCKU3HBIX JIUHUU,
JeXalumx B pa3HbIX IUIOCKOCTAX. Co3maHue CEeYeHW M W3MEHEHHE HACTPOEK
onepanuu [IpoTsaruBanue.

Kourtpouas. JTabopatopras padoTa.

Oo6opynoBanme: HoytOyku, Mbliiid KOMIblOTepHBIE, MDY .

Tema 3.7. BHeceHUe U3MEeHEHHUI B TOTOBYIO MO/I€JIb.

IIpakTuka. BHeceHre M3MEHEHUH B JETAJIb 10 3aaHUIO TTPENOIABATEIIS.
Kontpouas. /luckyccus.

Oo6opynoBanne: HoyrOyku, MbIiu KoMIibioTepHble, MDY,

Tema 3.8. 3HakoMCTBO ¢ mpoueaypoii cOopku aerasieii. AHAIU3 COOPKMH.
3amMeleHHe KOMIIOHEHTOB COOPKH.

Teopusi. Ananu3 B3aumoriepecedeHus AeTajieid. AHaJIU3 TOJIMH. 3aMeIleHUue
OJIHOTO AJIEMEHTAa KOHCTPYKIUU JPYTUM.

IIpakTuka. AnHanu3 B3auMOIIEpECCUCHMS] JeTalied. AHamu3  TOJIIMH.
3amernieHue 0IHOrO AIEMEHTa KOHCTPYKIIUHU JAPYTUM.

KontpoJb. HTENNEKTyIbHBIN TYPHUD.

Oo6opynoBanue: HoytOyku, Mbiiiii KoMIbloTepHBIE, MDY

Tema 3.9. TBepaorenbubie onepanun: IlporaruBanue mo cnupaJu.

Teopusi. OcCHOBHbIE IIarWd TOCTPOCHUSA NPOTATHBAHUS MO  CHUPAIIU:
HaIpaBJIAOLIAs, OCh, ceUeHHe. BbiOOp HampaBieHUs 3aKpyuMBaHUs U 11ara.

IpakTuka. OCHOBHBIE IIard TMOCTPOEHHS] NPOTATHBAHUS IO CIHMPAIH:
HaIpaBJIsAIoNIas, OCh, c€ueHUE. BbIOOp HanpaBiIeHHs 3aKpyYHBaHUS U 11ara.

KonTpoJb. BeinonHeHne TEXHUUECKUX YITPAKHEHUN.

Oo6opynoBanme: HoytOyku, Mbllii KOMIbIOTEpHBIE, MDY .

Tema 3.10. Hcnosb3oBaHue TBepAOTEILHBIX ONepanMii B mpolecce
MO/IeJITUPOBAHUS.

Ipakruka. IlocTpoeHre OOBEKTOB OKPYXKAIOLIETO MHpa - I[PEIAMETHI
MHTEphEpa (Ha BEIOOP OOYYAIOIINXCS).

KounTpoab. BeinonHeHNnE TEXHUUECKUX YITPAXKHEHUN.

OobopynoBanne: HoyrOyku, Mbilii KoMIibloTepHbie, MDY

Tema 3.11. Anaju3 oiMG0K B MO/I€JIH.

IMpakTuka. OOy4arONIMMUCS CaMOCTOSITEIPHO TMPOU3BOIUTCS IO 3aIaHUIO
MOWCK OIMMMUOOK B MOJICIIA U WX MCTIPABIICHHUE.

KonTtpoas. Pemenne npo0ieMHbIX 3a1a4.

Oo6opynoBanne: HoyrOyku, MbITu KOMITbIOTEpHBIE, MDY
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Tema 3.12. Hcnogb3oBaHue TBepAOTeJILHBIX oONepanMii B mpolecce
MO/IeJTUPOBAHUS.

IIpaktuka. IlocTtpoeHne O0OBEKTOB OKPYXAIOMIETO MHpa - MPEIMETHI
HHTepbepa (Ha BEIOOp 00yUYarOIIUXCs).

KounTtpoas. Penienne npo0ieMHbIX 3a1a4.

OobopynoBanne: HoyrOyku, Mbiiiii KOMIbloTepHbIe, MDY .

Tema 3.13. CoOopka aeraneil. 3akpenjieHHe NOJABHKHBIX 3JIEMEHTOB
KOHCTPYKIUH.

Teopusi. COOpka KOHCTPYKIIMHM C MCHOJB30BaHUEM 3aKpEIUVICHUN ¢ JABYMsI
CTerneHsiMu cBo0oAbI — [{unmuup.

HpakTnka. CO0pKa KOHCTPYKIIUU C UCIOJIB30BAHUEM 3aKPEIUICHUI C JIBYMS
CTerneHsiMu cBo0oAbI — [{unmuup.

KoHTpoJib. BeilloHEHNE TEXHUYECKUX YIIPAKHEHUN.

Oo6opynoBanne: HoyrOyku, MbIu KoMIibioTepHble, MDY,

Tema 3.14. Coopka neraseii. Ucnosib3oBaHue BCTPOEHHBIX OMOJIMOTEK.
KpenesxxkHbie 3jieMeHTBI.

Teopus. Vcnonb3oBanue BCTpOEeHHBIX OMOmHnoTek. KpenexxHbie 271eMeHTHI.

IpaxkTuka. Jlo6arnenue 601aTOB U rack u3 oudanorek Komnac -3D B cOopku.

KonTpoJib. BeinojiHEHNE TEXHUYECKUX YIIPAKHEHUH.

Oo6opynoBanmne: HoyrOyku, MbIlu KoMIibioTepHble, MDY,

Tema 3.15. Co3nanme pgerajiei ¢ HMCHOJIb30BAaHHEM OOJIErYeHUs] H
3epKaJIbHOM KOIHUH.

Teopusi. BeimosiHeHNE KON T€OMETPUN JETATIN U COXPAHEHUE OTPAKEHHOU
KOITMH MOJIEJIN.

IIpakTuka. BHeceHne n3MEHEHUH B JETAJIb 110 3aJaHUIO TTPENOAABATETIS.

KoHTpoJib. BeilloHEHNE TEXHUYECKUX YIIPAKHEHUN.

Oo6opynoBanne: HoytOyku, Mbiiu KoMibloTepHbie, MOY

Tema 3.16. Pemmenne TBOpUECKHUX 32/124.

Ipakruka. IlocTpoeHre OOBEKTOB OKPYXKAIOLIETO MHpa - IMPEIAMETHI
MHTEphEpPa (Ha BEIOOP OOYYAIOIINXCS).

KonTpoJb. Pemienne TBopueckux 3aaau.

Oo6opynoBanne: HoyrOyku, MbIlu KoMITbioTepHbIE, MDY,

Tema 3.17. PenieHue TBOpYECKHX 3a/1a4.

IIpakrtuka. IlocTtpoeHne OOBEKTOB OKPYXAlOIIETO MHpa - MPeIMeThl
WHTEphepa (Ha BEIOOP OOYJAFOTITNXCS).

KonTtpoJas. Pemenne TBopueckux 3amay.

Oo6opynoBanne: HoyrOyku, Mbiiy KoMibloTepHbie, MOY.

MoayJsb 2 — Paciunpennbie Bo3moxxknoctu KOMITAC -3D.
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Pa3znen 1. [loBepxHOCTHOE MO/IeJIMPOBAHUE

Tema 1.1. Hcnouab3oBaHHe TBEPAOTEJILHBIX ONepanuii B TMpolecce
MOJEeJIMPOBAHHUSA.

Teopus. BeinogHeHNE KON T€OMETPUN AETAIN U COXPAHEHUE OTPAKEHHOU
KOITMH MOJIEJIN.

IIpakTuka. BHeceHre M3MEHEHUH B JETAJIb 10 3aJaHUIO TTPENOAABATETIS.

[TocTpoeHre 00bEKTOB OKPY>KAIOIIET0 MUpa - €JI0UHbIE YKpallleHus (Ha BEIOOD
OOyJarOITUXC).

Kontpoas. TectupoBanue.

Oo6opynoBanmne. HoyTOyku, MBI KOMITBIOTEPHBIE.

Tema 1.2. OcHoBbI co3n1anus AeTaseid. Co3nanue JUCTOBBIX AeTaleii.

Teopus. [IpeoOpazoBanue aeraneir B auctoBble. ['mbka neramu. Iloctpoenue
pa3BepTOK. Y CTaHOBKHU MapameTpoB uepTexa. Co3ianue HOBOro ueprexa. UeprexHbie
BuAbl. HaHecenue pa3mepos.

IIpakruka. [loctpoeHue pas3BepTok KyOa, MUpaMuibl, MPU3MBI, OKTa’Jpa.
BeltosnHeHNe yepTekel eTanel ¢ INIaBHbIM U OCHOBHBIMU IPOEKIIMOHHBIMU BUIAMH.

KonTpoas. BupryanbHelil IPaKTUKYM.

Oo0opynoBanne. HoyTOyku, MBI KOMITBIOTEPHBIE.

Tema 1.3. OcHoBbI co3nanusi yeprexeil. CBoiictBa monean. Coznanme u
Ha3HA4YeHMe MaTepuaja Moaeau. Co3nanue u 3amojiHeHNe MAPaMeTPOB MO/IEJIH.

Teopus. [TonroroBka MoJIeNId K CO3IAHUIO TEXHUYECKOW TOKYMEHTALUU.
IMpakTuka. [logroToBka MOAEIM K CO3AAHUIO TEXHUYECKON JOKYMEHTALIMH.
BrinonHnenue neraneii mo yepTekam MpeasioxKEHHBIM MPENoaBaTelIeM.
KonTtpouas. Onpoc.
Oo6opynoBanmne. HoyTOyku, MbIIIM KOMITBIOTEPHBIE.

Tema 14. Taepaoreabhbie omnepanuu: Conpsikenne u  IliaBHoe
conpsiKeHue.

Teopusi. ConpspkeHre pa3iMUHbIX TEOMETPUIECKUX (PUryp Mexmay coOoW,
conpspkenue Gurypsl 1 Touku. Hampasstomnue.

IMpakTuka. ConpspkeHne pa3IndHbIX TeOMETPUUECKUX (PUTyp MEK Ty COOOI,
conpsbkeHue GUrypsl u Touku. Hampasmsroniue.

KonTtpoJsb. TepMuHOIOTMYECKUI AUKTAHT.

Oo6opynoBanne. HoyTOyku, MbIIIM KOMITbIOTEPHBIE.

Tema 1.5. Ileuats 3D moaeneid.

Teopusi. Texnuka 6e3omacHocTH padoThl ¢ 3D — npuntepom. Iloaroroska
ammapara K pabore.

IIpakruka. [leyats moxene.

Kontpoas. Tectuposanmue.

OodopynoBanne. HoyrOyku, Mbliiiu koMmnbloTepHbie, 3D — npunTep.
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Tema 1.6. JlopaGoTka u 10BOAKA JAeTAJIEi.

IIpakTuka. O6padoTtka neraneit. OOpaTHas pa3padoTKa JAeTajei.
KonTpoJs. [Ipe3enrarus Mojeneii, BrIcTaBka pador.
Oo6opynoBanmne. HoytOyku, MbItu KoMmibioTepHbie, 3D — npunTep.

Pa3nen 2. Co3nanue MexaHM3MOB

Tema 2.1. COopka aerajiei.

Teopusi. Ananus ycrpoiictBa paboTel. BreruneHenue yznoB. OmnpenelieHHe
3aBUCUMOCTEH. M3yueHne BO3MOXKHOCTEH cBOOOaHOrO cTtuiis. [lomydyeHnue TBepaoro
tena. Co3gaHue Ky30Ba aBTOMOOUJIS.

IIpakTnka. Beimmonnenue cOopku mapoBoi MammHbl. Co3gaHue Ky30Ba
aBTOMOOMIIA.

KonTtpouas. Kelic-3ananue.

Oo6opynoBanne HoyTOyKku, MBI KOMITBIOTEPHBIEC.

Tema 2.2. OcHOBBI CO3aHMS YePTeKeil.

Teopusi. Hasnauenme cOopounoro ueptexa. OdopmieHne cOOPOUHOTO
gepTrexa.

IIpaktuka. Co3ganue cOopouHbIX ueprexkend. [IpocTaHoBka rabapuTHBIX U
MOHTaXHbIX pa3mepoB. [IpoctanoBka no3uuuid. Co3naHue COOPOYHBIX UYEPTEKEH.
[IpocTaHoBKa rabapUTHBIX U MOHTAKHBIX pa3MepoB. [IpocTaHOBKA MO3HULIMIA.

Kontpousb. Co3nanue ueprexa.

O6opynoBanune HoyTOyku, MBIIIIM KOMITBIOTEPHBIE.

Tema 2.3. Coopka geraJieii.

IIpakTuka. BeinonHenne cOOCTBEHHOTO IPOEKTA.
KoHTpoJb. AHATN3 TEXHUYECKUX XapaKTEPUCTHUK.
Oo6opynoBanue: HoyTOyku, MbIIIIN KOMIIBIOTEPHBIE.

Tema 2.4. Co3panue mMpoCTbIX MEXaHNU3MOB.

Teopus. IIoBEpXHOCTH KyJIAaUKOBOI'O COCAUHEHUS W PEMEHHOU IIepelayu.
Koaddurment tpenus.

IpakTuka. Co3naHue KyJ1aukoBOro MEXaHU3Ma U PEMEHHOM NEpeIayn.

Kontpoas. Co3nanue npocTbIX MEXaHU3MOB.

Oo0opyaoBanne HoyTOyku, MBI KOMITbIOTEPHBIE.

Tema 2.5. Coopka aeraJieii

IIpakTuka. BeimonHerne cOOCTBEHHOTO IPOSKTA.
KonTpob. BeinoiHEHNE TEXHUUECKUX YITPAXKHECHHI.
Oo6opynoBanne HoyTOyKku, MbIIIIN KOMITBIOTEPHBIE.

Tema 2.6. Co3nanue mpocTbIX MEXaHU3MOB.
IIpakTuka. BeimoaHenne cOOCTBEHHOTO MPOEKTA.
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Kounrtpoas. kelic-3ananue.
Oo6opynoBanne HoyTOyku, MbIIIM KOMITbIOTEPHBIE.

Tema 2.7. Coopka aeraJieii.

IIpakTuka. BeimosiHeHHe COOCTBEHHOTO IPOCKTA.
KoHTpob. AHamu3 TEXHUYCCKUX XapPaKTCPHUCTHK.
O6opynoBanne HoyTOyku, MBI KOMITBIOTEPHBIC.

Tema 2.8. [leuaTs 3D Moaeeii.

Teopusi. Texnuka 6e3omacHocTH padoThl ¢ 3D — npuntepom. IloaroroBka
anmnapara K padore.

IIpakruka. [leyats moxenei.

Konrpous. [Ipesentanus monenei.

Oo6opynoBanne HoyrOyku, MbIlin KOMIbIOTEpHBIE; 3D — mpuHTED.

Tema 2.9. JlopadoTka u 10BOAKA AeTAaJIEi.

IIpakTuka. O6padoTka neraneit. OOpaTHas pa3padoTKa JeTajei.
Kounrpous. /luckyccus.

Oo6opynoBanne HoyrOyku, MbIIin KOMIbIOTEpHBIE; 3D — mpuHTED.

Pasznen 3. Busyanusanusi 1 aHUManust

Tema 3.1. Penaepunr moaesn.

Teopus. 3arpy3ka cOOCTBEHHBIX CIIEH U TEKCTYP.
IIpakTuka. BeimosHeHne COOCTBEHHOTO MPOEKTA.
Kourtpoas. JlabopatopHas padora.
Oo6opynoBanne HoyTOyku, MBIIIM KOMITbIOTEPHBIE;

Tema 3.2. U3roToB/eHune MPOTOTHIIOB.

Teopus. [Tpunnun pa6otst 3D npuntepa. Coxpanenue ¢aiina B hopmar, s
neuatu Ha 3D npunTepe. Hactpoiika 3D npunTepa.

IIpakrTuka. [leyats neraneit U3 cCOOCTBEHHOTO MPOEKTA.

Kounrtpoas. [IpakTiueckas padora.

Oo6opynoBanne. HoyTOyKku, MbIIIIM KOMITbIOTEPHBIE;

Tema 3.3. Co3nanue mpocTbIX MEXaHU3MOB.
IIpakTuka. BemosHeHne COOCTBEHHOTO MPOEKTA.
KonTpoJsb. keiic-3ananue.

OoopyaoBanne. HoyTOyku, MbIIIN KOMITBIOTEPHBIE;

Tema 3.4. [leuaTs 3D moneueii.

Teopusi. Texnuka 6ezonacHoctu padbotsl ¢ 3D — mpunrepom. [loaroroska
ammapara K pabore.

IIpakTuka. Onpoc, MpakTUUECKOE 3a/1aHueE.

Kontpous. [Ipezentauus moaeneil.
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Oo6opynoBanne HoytOyku, Mblllid KOMIbIOTepHbIE, 3D — mpuHTEp

Tema 3.5 /lopadoTka u 10BOAKA AeTaJeil.

IIpakTuka. O6padoTka neraneit. OOpaTHas pa3padoTKa AeTamei.
KouTtpoab. Yuactue B KOHKYPCHBIX MEPOIPUSITHSIX.
Oo6opynoBanune HoytOyku, M komnbioTepHbie, 3D — npunTep.

Pa3znen 4. Co3nanue KOHCTPYKTOPCKOI JOKYMEHTAMH

Tema 4.1. Co31aHue KOHCTPYKTOPCKOM JOKYMEHTAI[UH

Teopuss. Bunmbl  KOHCTPYKTOPCKMX  JOKYMEHTOB.  rpaduyeckue U
TEKCTOBBIE IOKYMEHTbI, KOTOPbIC, B COBOKYITHOCTH WJIH B OTIEILHOCTU, ONIPEACIISIOT
COCTaB W YCTPOMCTBO WB3JACIMUS M COAEpKAT HEOOXOJUMBbIC JaHHBIC MJISI €ro
pa3pabOTKH, U3TOTOBJICHUS, KOHTPOJIS, IPUEMKH, SKCIUTyaTalluu U peMoHTa. UepTex.
Cnenuduxkanus. Cxema.

Ipakruka. Yeprex. Cneuuduxanua. Cxema. BrinonHeHre cOOCTBEHHOTO
npoekTa. PacrieuaTka JOKyMEHTAIMU Ha MHOTO(YHKITMOHATbHOE yCTpoiicTBO (MDY).

Kounrtpoasb. bubimoreka KOHCTPYKTOPCKON TOKYMEHTAITUH.

Oo6opynoBanne HoyTOyku, MBI KOMITbIOTEpHBIE; MDY,

Pa3nen 5. Pabouas Busyaausanus. Padora ¢ pexxynum mjiorrepom.

Teopusi. M3yyeHue OoCHOB palbOThl C PEXKYIIUM IUIOTTEPOM U METOJI0B
npoektupoBanus 3D-moxeneit B KOMITAC 3D.

IMpakruka. 3D-mMonenupoBanue u pacKpoil MaTepuaia Ha pexyIeM IIoTTepe.

Kounrtpoas. [IpakTrueckas padbora.

Oo6opynoBanne. HoyTOyku, MBIIITH KOMITBIOTEPHBIE.

Paznen 6. 3amura npoeKkToB

Tema 6.1. 3amuTa NPOEKTOB.

IIpakTuka. [Ipencrasnenue u 3anmTa COOCTBEHHOTO MPOEKTA.
KonTpoJsb. 3amura mpoeKToB.

Oo0opyaoBanmne. HoyTOyku, MBI KOMITBIOTEPHBIE.
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2 KoMIuiekc OpraHn3anMoOHHO-TeIArOri4ecKuX ycJa0BHii
Kanennapubiid yueOHblil rpadguk

[TporpamMma paccuntana Ha 144 yueOHBIX yaca, EpBbIA MOIYJIb 00yucHUS — 64 vaca (16 yueOHBIX HEIelb), BTOPOH MOAYIIb
o0yuenus — 80 yacoB (20 yueOHBIX HEJICIIb).

3aHATHS IPOBOAATCS 2 pa3a B HEMEIIO IPOJOJDKUTEIHFHOCTRIO 2 Jaca.

JlaTa nayasna 3ausTui neporo Mmoyiisi — 01 centsiOps, nata okonuanus — 31 nexadpsi. Jlara Hauana 3aHATHI BTOPOTO MOTYJIS
— 01 sHBaps, nata okoH4aHus — 31 masl.

KAJEHJAPHBIN YYEBHBINA TPA®UK
Ha 20 -20 Y4eOHBI roJ
rpynna oosequHenus «3D-moaesimpoBaHue U NIPOTOTHITHPOBAHUE)»
JlonoiHuTe IbHAS 001Iepa3BuBaomas nporpamma «3D-mMoesimpoBaHue M NPOTOTHIIMPOBAHHE)

ITegaror OMOJHUTENBHOTO OOPA30BAHMS
Mecto npoBeeHNs 3aHATHIA:
Bpewms npoBeneHus 3aHATHIA:

Mecsu Yucao Tema KonuyecrBo ®opma 3aHATHHA Dopma KOHTPOJIA
4acoB
1 moayanb 64
1 Brenenue 2
11 BBonnoe 3anarue 2 KomOunupoBanuoe TectupoBanue
3aHsTHE
2 ITocTpoeHue nepcneKTUBBI 8
2.1. [epcniekTnBa 2 KomOunupoBanHoe [pe3enTarus
3aHSTHE N300paKeHHsI
22— JIunelinas NEPCIEKTHBA 6 KomOunupoBanHoe Brimonnenune
2.4. (bpoHTaNBEHAS TIEPCIIEKTHRA) 3aHSTHE ayJIUTOPHBIX padboT
3 O0bém. Ilepenaua o0béma Ha 4
Oymare
3.1. [IpaBuna nepegauu o6bEMa 2 KomOunupoBanHoe Omnpoc
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3aHsATHE
3.2. [TonsiTHe cBETOTEHU 2 KombunupoBanaoe Boimonnenue
3aHATHE HPaKTHYECKOTIO
3a7aHus
4 MarepuaJbl. Ilepenaua 8
MaTepuajIoB Ha Oymare
4.1.- N3o6paxenue hakTypsl 4 KomMOunupoBanHoe Keiic-3amanue
4.2. 3aHATHE
4.3- [lepenaua (aktypsl mpeaMeToB 4 KombunupoBansoe [Ipesenranus
4.4, 3aHATUE U300paKeHUsI
5 OcBoenne HABBIKOB 42
MAaKeTHPOBAHUS M3 Pa3JIHYHBIX
MaTepHuajioB
5.1 [TonsiTHE «yepUeHHUE) 2 KomMOunupoBanHoe TectupoBanue
3aHsTHE
5.2. [TonsATHE «reoMeTpUYecKHe Tena» 2 KombunnpoBannoe [Ipe3eHTanus MakeToB
3aHsATHE
5.3 W3ydyeHue  OCHOB  TEXHHUYECKOIO 2 KombunupoBanuoe [IpesenTanus ueprexa
YepueHUs 3aHsATHE
5.4. [IpaBuna opopmienus yeprexeit 2 KombunupoBanuoe Omnpoc
3aHsATHE
9.5.- [IpoexnnoHHOE yepueHue 6 KombunupoBanuoe [Ipe3enranus yeprexa
5.7. 3aHATHE
5.8. Beenenne B IpeaMET 2 KombunupoBansoe AHanmm3 TEXHUYECKOTO
«MaxkeTupoBaHue» 3aHSATHE 3a7aHus
509. Marepuan,  UCHONB3YEMBIA IS 2 KomOunupoBanuoe JemoHcTpanwst
M3TOTOBJICHHS pabd0OunX MaKeTOB 3aHsTHE MAaKeToB
5.10.- Tpanchopmanus MIOBEPXHOCTHU 4 KomOunupoBanHoe [Ipe3enranus
5.11. IJIOCKOT'O JIMCTA 3aHATHE 00BeMHBIX paboT
5.12. WHCcTpyMEHTBI AJI1 NPUTPYKEHUS U 2 KomOunupoBanHoe Brimonnenune
(uKcalyy CKIEEHHBIX JIeTanei 3aHATHE NPaKTHYECKOTO
3a7aHus
5.13.- Pezanue, cknenBanue, dhaapieBaHUsS 4 KomMOunupoBanuoe [Ipe3enTanms Mozenei
5.14. 3aHATHE
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5.15.- Coznanne makera 10 KomMOunupoBanHoe CamocTrosTenbHast
5.19. 3aHATHE pabota
5.20.- VYyactue B KOHKYPCHBIX 4 KomOunupoBannoe 3amuTa MpoeKTOB
5.21. MEPOIPHUSITUIX 3aHATHE
2 MoayJib 80
1 Beenenue 4
11 Ponp  mammuHOM — rpaduku B 5 KombunupoBanuoe YcTHBIN ompoc
pa3nuyHbIX chepax KU3HU 00IIecTBa 3aHSTHE
1.2 I'papuueckue cucremer KOMIIAC. KombunupoBansoe Brimonnenue
3anyck  nporpammbel  KOMIIAC. 2 3aHATUE MPaKTUYECKOTO
WuTepodeiic cucremsl 3aJaHUs
2 Cpena yepueHnus 62
2.1 OCHOBHBIE 2JIEMEHTHI Pab0Yero OKHa KomOunupoBannoe Brimonnenue
nokymeHTa. dparMeHT 2 3aHATHE NPaKTHYECKOTO
3a7aHus
2.2 JIuauu. Macirad 5 KomOunupoBanHoe [Ipesenranus
3aHATHE BBITTOJIHEHHBIX PaboT
2.3 ITocTpoenue reOMEeTPUYECKUX 5 KomOunupoBanHoe [pesenTarys
PUMHATHBOB 3aHATHE BBITTOJIHEHHBIX PadOT
24 IlocTpoenue uepTexa NMpPOCTEUIIUMU KomOunupoBanHoe JlemoHCTpanus
KOMaHIaMH C IPUMEHEHHEM 2 3aHsATHE BBITTOJTHEHHBIX
TIPUBS30K 3a7aHuil
2.5 KombunupoBansoe JlemoHcTpanus
[lanenp  pacIMpPeHHBIX  KOMaHI.
[TocTpoeHne mapaiebHBIX TPSMBIX 2 SaITae BPITTOTIHCHIRIX
3a7aHui
2.6 . KomOunupoBanuoe Keiic-3amanue
JleneHue KpUBOM Ha paBHbIE YaCTH 2
3aHsTHE
2.7 KombunupoBansoe Brimonnenue
PenaktupoBanue oowvekTa. Y aneHue 5 3aHsATHE HPaKTHYECKOTO
00BEKTA U €70 YacTel sagagus. Pabora Hang
omuoKamMu
2.8 3anuBka  oOnacTteil  IBETOM  BO 5 KomOuHMpoBaHHoe CaMocTosTeNnpHast
¢bparmenre 3aHATHE pabora
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Conpspxenud. Iloctpoenue ueprexka KombunupoBanuoe Pemenne npoGieMHBIX
2.9 IUIOCKOH fAeTaad ¢  DJIEMEHTaMU 3aHATHE 3amaq
COIPSKEHUS
[Toctpoenue  dyepteka  IJIOCKOM KombunupoBanuoe Co3manue geranmd ¢
2.10 NeTaJId [0 HMEIOIIEHCS IIOJIOBUHE 3aHATHE HCIIOJIL30BaHUEM
1300pakeHusl. KOMaH/Ibl CHMMETpUs
211 Coznanue ueprexa. M3aenue Yronok KombunupoBansoe [IpesenTanus
MebenbHbIi 3aHATHE BBITTOJIHEHHBIX PadoT
2.12 KombunupoBansoe [Ipesenranus
Bunel, paspesst. U3nenue Onopa Bana
3aHATHE BBITTOJIHEHHBIX PadoT
2.13 KomMOunupoBannoe Keiic-3ananue
IIpocTslie pa3pessl
3aHATHE
2.14 KomOunupoBannoe Keiic-3ananue
CrnosxHble pa3pesbl
3aHATHE
2.15 KombunupoBanuoe [Ipesenranus
3aHsATHE rpaguyeckoro
Ceuenus M300paXKeHUS c
HEOOXOIUMBIM
CEUCHHUEM
2.16 MakponsieMeHTHl, (parmMeHTsl, KombunupoBanuoe TectupoBanue
TEKCThl. M3/1enue pacupeaenuTenb 3aHsATHE
2.17 [lapameTpusupoBaHHblii  (parMeHT. KombunupoBanuoe [Ipobnemuast
W3nenue ToJKaTeNb. 3aHsTHE CHUTYaIUs
2.18 KombunupoBansoe [Ipencrasnenue
H3omeTpruecKkue MpoeKnu JIeTanu 3aHsATHE U30METPHUECKOMN
MIPOCKIINU
2.19 Croco0bl  COeQUHEHHUA  JETAlIEH. KombunupoBanuoe TectupoBanwue
PazbpémubIe 5 HEpPa3bEMHBIE 3aHATHE
COEIMHEHUS
2.20 KombunupoBansoe [Ipesenranus
[TocTpoeHne 601TOBOTO COSTUHEHUS 3aHsATHE cOOpOYHOro yepTexa
co crienuduKarmein
221 IToctpoenue LIMHUIIEYHOTO KomOunupoBanHoe [IpencraBnenue
COCIMHEHUS 3aHATHE N300paKeHHsI
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CBEpJICHHOTO
pe3p00BOrO OTBEPCTHUS
1OJ1 NIMUIIBKY
2.22 OcHOBHbIE ITpaBWJIa U UHCTPYKLUU 110 5 KomOunupoBannoe TectupoBanue
pabote ¢ 3D npuHTEpOM. 3aHSTUE
2.23 Pa3paborka mojeneii ais meyatu Ha 4 KombOunupoBanaoe [Ipe3enTanus Mmojenei
3D npunrepe. 3aHATHE
2.23. IlogroroBka k 1edaru. Iledats 2 KomMOunupoBannoe [Ipe3enTtanus mozaene
Mojienen 3aHATHE
3. Pemenue TBOpUYECKHUX 32124 14
3.1 Boinonnenue coOCTBEHHOTO MPOEKTa 10 KombunupoBanuoe CamocrosiTenpHas
u nieyathb 3 D mopenei 3aHSTHE pabora
3.2. 3ammTa OPOEKTOB U ydacTHE B 4 KombunupoBansoe JlemoHcTpanus
KOHKYPCHBIX MEPOIPHUSITHIIX 3aHATHE IIPOEKTOB
UTOIO 144

[Iporpamma paccuntana Ha 144 y4eOHBIX yaca, epBbId MOAYIb 00y4ueHus — 64 yaca (16 yueOHBIX HEelenb), BTOPOH MOTYJIh
oOyuenus — 80 yacoB (20 yueOHBIX HE/IEIb).

3aHATHSA IPOBOAATCA 2 pa3a B HEJEINIO MPOJOIKUTEIFHOCTHIO 2 Yaca.

JlaTa Hadana 3aHaTuii iepBoro moaymst — 01 cenTsaopsi, nata okonuanus — 31 mekabps. J[ara Havama 3aHATHIT BTOPOTO
Moy — 01 ssHBaps, nata okoHuaHus — 31 masi.

KAJIEHJIAPHbBIN YUEBHbBIN I'PA®UK
Ha 20 -20 y4eOHbI 1o
rpynna oobequHenus «3D-moae/impoBaHue U NPOTOTHITHPOBAHUE)»
JonosHuTeNbHAsE 001Iepa3BuBaomas nporpamma «3D-moaesmpoBanne M NPOTOTUIIMPOBAHME

[lenaror A0MONMHUTENLHOTO 00PA30BAHMUS
MecTo npoBeIeHUS 3aHATHUM:
Bpewms npoBeneHns 3aHATHM:

| Tema 3ansiTus | ®opma kouTponst | lata nposenenns 3ausTHS
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Koa-Bo Dopma mianupyemas | ¢pakruyeckas | Ilpuumna
4acoB P HU3MeHEeHMA
n/n 3aHATHSA
AAThI
1 2 3 4 ) 6 7 8
Moayab 1 — TBepaoTenbHoe moaeaupoanue B cucteme KOMITIAC -3D
OcHOBBI CO3JaHUs JeTaseil - onepanus BbIIaBJIUBAHNSA
1. . Kombunuposa | [Ipaktuyeckoe
Co3nanue neraneid. TBepaOTENbHbBIE ONEpPALMN:
2 HHOE 3aHATHE | 3aJjaHue 1o
BeITsarusanue o
CO3/IaHHUIO JleTalIel
2. Coznanue aeraneil. TBepaoTenbHbIE ONEpALUU: 5 KombOunupoBa | [Ipesenramuss 1o
BeiTsrusanue HHOE 3aHSTHE | CO3JJaHMIO JeTajel
3. . . KomOunuposa | Onaiin-
3HAKOMCTBO C MPOLEAYPOI COOpKHU AeTaneit 2
HHOE 3aHSITHE | TECTUPOBAHUE
4. KomOunuposa | IIpakrudeckas
COopka cTaTUYHOTO U3/EHs 2 HHOE 3aHsATHEe | paboTa Mo cOopke
U3JeNus
S. . Kombunuposa | Kelic-3ananue
Cosznanue MOBTOPSIONINXCS JIEMEHTOB MoOJIelIel | 2
HHO€ 3aHSTHE
OcCHOBBI CO3JaHHA AeTAJIeH - ONepanus BpaleHust
6. Cozpnanue neraneil. TBepaoTenpHBIE ONEPALUHN: 5 KomOunuposa | Keiic-3ananue
Bpamienne HHOE 3aHATHE
7. Cozpanue neraneil. TBepIOTENbHBIE ONEpALUN: 5 KomOunupoBa | Keiic-3amanne
Bpamenne HHOE 3aHATHE
8. Hcnons30BaHne TBEPAOTENBHBIX ONEpaluil B 5 Kombunuposa | Onnaiin-
IIPOLIECCE MOJEINPOBAHHE HHOE 3aHsTHE | NPE3CHTalMs
9. . . Kombunupoa | Coznanue ueprexa
OcHoBBI co3/1aHus Aetaneil. Yrenue ueprexen 2
HHO€ 3aHsTHE
10. OCHOBBI CO3MaHUs OeTajieli. AHaIN3 TOTOBOM 5 KomOunnposa | Hayunsie qeGaTsl
MOJIENN HHO€ 3aHsTHE
11. | 3HakoMCTBO ¢ mpolenypoi cOOpkH JeTanei. 5 Kombunuposa | TectupoBanue
3akpemnenue nerane. Ilosropenne. Maccussl HHOE 3aHATHE
12. | KoHCTpyKTHBHBIE JJIEMEHTBI JeTanu. | , Komo6unupoBa | TectupoBanue

Ckpyrienune

HHOC 3aHATUC
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13. KomOunuposa | [IpesenTarus
O06omouka P p !
HHOE 3aHATHE | CACJIAHHOW JeTanu
14. Kom6unuposa | IIpezenranus
KoHctpykTuBHBIE 351eMEHTHI AeTain. Packa o
HHOE 3aHATHE | CACIIAHHOM JeTanu
15. KoMOunuposa | 3ammra roToBOro
KoHcTpykTuBHEIE 311eMeHTHI neTanu. OTBepCcTHe
HHOE 3aHsTHEe | 00BEeKTa
Coopka geraJieit
16. | COopka geraneil. 3akpeIuieHHE —ITOJBMYKHBIX Kom6unanposa | Ompoc
AJIEMEHTOB KOHCTPYKITHI HHOC 3aHITHE
17. Kom6unuposa | TectupoBanue
Co3zanue NpoCcThIX MEXaHU3MOB
HHOE 3aHITHE
18. | COoopka geraneil. 3akpeIlUieHHUE ITOJBHYKHBIX KomOunuposa | Keiic-3amanue
HJIEMEHTOB KOHCTPYKIIHH HHOC 3aHITHE
109. . " Kom6unuposa | Coznanue yeprexa
Co3naHue JONOIHUTENBHOM OIOPHOM FreOMETpUH
HHOE 3aHSTHE
20. Kom6unuposa | Ilpaktux
VYnpaBneHue MOAEIIbIO p p M
HHOE 3aHsTHE
21. Kom6unuposa | JlaboparopHast
TBepnorensHble oneparuu: IIporsaruBanue
HHOE 3aHsTHe | pabora
22. . Kombunuposa | uckyccus
BHeceHnne n3MeHEeHUH B TOTOBYIO MOJIEIb
HHOE 3aHsTHE
23. | 3HAaKOMCTBO C TIPOLEAYPOH COOPKH JeTaiew. KombunupoBa | MHTemnekTyaabHbl
Ananu3 cOopku. 3amMelieHue KOMIIOHEHTOB HHOE 3aHATHE | U TypHHD
cOOpKH
24. KomOunupoBa | BemonneHne
TBepnorensHble onepanuu: [IporsruBanue mno
HHOC 3aHATHE | TEXHUICCKHUX
CHpau .
yIpakHEHU I
25. . KombunupoBa | Brimonnenue
Hcnonp30BaHne TBEPIOTENBHBIX ONEpaIfii B
HHOE 3aHSITHE | TEXHUICCKHUX
mporecce MOACTUPOBAHHS .
yIpakHEHU I
26. KomOunuposa | Pemenue
AHanu3 ommob0oK B MOJENH
HHOE 3aHATHE | MPOOJIEMHBIX 3a/1a4
27. | Vcnonb3oBaHuEe TBEPAOTEIBHBIX OTEPAIMA B KomOunuposa | Pemenue

IMponecce MOACINPOBAHUA

HHOC 3aHATUC

poOJIEeMHBIX 33124
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28. . KoMOunupoBa | BeinosiHenwe
COopka peraneidl. 3akperuieHHE MOJBIKHBIX
o HHOE 3aHSTHE | TEXHUYCCKUX
3JIEMEHTOB KOHCTPYKIHI -
YIPaXKHEHUH
29. . KomOunupoBa | BeinosiHenre
C6opka peraneil. Mcnonp3oBaHre BCTPOESHHBIX
HHOE 3aHATHE | TEXHUYECKUX
oubnmoTek. KpernexHbie 3J1eMEeHThI .
YIPaXKHEHUH
30. KomOunupoBa | Beimonnenue
Co3manne  geraseil. ¢ MCHOJIb30BAaHUEM HHOE 3aHSTHE | KOHTPOJBHBIX
o0JieryeHus U 3epKajibHOW KOMUU TEXHUYECKUX
yIpaXHEHUI
31. Kombunuposa | Pemenue
Pemenne TBopueckux 3anau
HHOE 3aHATHE | TBOPUECKUX 3a/1a4
32. Kombunuposa | Pemenue

Pemenne TBopueckux 3amau

HHOC 3aHATHC

TBOPYCCKHUX 3a1a4

Monayab 2 — Paciiupennsie Bo3moxkHoctn KOMITAC

HOBerHOCTHOC MOJICJIUPOBaAHUE

33. | Hcnonb3oBaHNe TBEPAOTEIBHBIX ONEpaluii B Komobunuposa | TectupoBanue
nporecce MOACITUPOBAHHS HHOE 3aHSITHE
34. | Hcnonp3oBaHWE TBEPAOTEIBHBIX ONEpaluii B KomoOunuposa | TecrupoBanue
porecce MOACITUPOBAHHS HHOE 3aHSITHE
35. | OcHoBbI co3nanus aetaneil. Co3aaHue TUCTOBBIX KomOunupoBa | BuptyanbHblii
JeTanen HHOE 3aHSTHE | MPAKTUKYM
36. OcHoBbI co3anus yeprexeil. CBolicTBa MOJENH. Kom6unuposa | Ompoc
Co3naHne W Ha3HAUEHHWE MaTepuana MOJCIH. HHOE 3aHSITHE
3anoyiHeHHEe apaMeTPOB MOJIENIH
37. | TeepnotenbHble onepanuu: CompsbkeHHEe U KombunupoBa | TepmuHOIOrHyeck
[1naBHOE compsiKeHue HHOE 3aHATHE | Wi JUKTaHT
38. Mewars 3D Moereit KombunaupoBa | TectupoBanue
HHOE 3aHSTHE
39. Meuats 3D mozeneit KomoOunuposa | TectupoBanue
HHOE 3aHsITHE
40. KomOunuposa | IIpe3enranus

JlopaboTka 1 10BOJIKA JeTasien

HHOC€ 3aHATUC

MOJeJIei, BEICTaBKa
pabot
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Co3ganue MeXaHU3MOB

41. N Kom6unuposa | Keiic-3ananue
CoOopka geraneit
HHOE 3aHsTHE
42. N Kom6unuposa | Kelic-3ananue
COopka geraneit
HHOE 3aHsTHE
43. . Kom6unuposa | Coznanue yeprexa
OcCHOBBI CO3/1aHUs YepTexKEN
HHOE 3aHsTHE
44, N KomoOunuposa | Coznanue ueprexa
OCHOBBI CO3/1aHUS YepPTEKEH
HHOE 3aHsTHE
45, KomOunupoBa | Anamus
CoOopka neraneit HHOE 3aHSTHE | TEXHUYECKHUX
XapaKTePUCTUK
46. KombunupoBa | Ananus
COopka neraneit HHOE 3aHITHE | TEXHUYECKUX
XapaKTEPUCTHK
47. . KomoOunuposa | TecrupoBanue
OCHOBBI CO3/1aHUs YepTexKen
HHOC 3aHITHE
48. KomoOunupoBa | Keiic-3ananue
Coznanue MpocThIX MEXaHU3MOB
HHOC 3aHITHE
49, KombunupoBa | Beimonnenue
CoOopka neraneit HHOE 3aHSTHE | TEXHUYCCKUX
YIPAXKHEHUI
50. KombunupoBa | Beimonnenue
CoOopka aeraneit HHOE 3aHATHE | TEXHUYCCKHUX
YIPAKHEHUI
51. Co3manve TpOCTHIX MEXaHW3MOB. PemeHHas Kom6unuposa | Keiic-3amanue
nepegayda HHOE 3aHITHE
52. KombunupoBa | Ananus
Coopka neraneit HHOE 3aHITHE | TEXHUYECKUX
XapaKTEPUCTHK
53. KomOunupoBa | Ananus
COopka neraneit HHOE€ 3aHATHE TEXHUYECKUX

XapaKTCPUCTUK
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o4, . Kombunuposa | [IpesenTanus
[Tegats 3D moneneit p P ran
HHOE 3aHsTHE | Mojenei
55. I1euars 3D mopemnei Kom6unuposa | Ilpesenranus
HHOE 3aHiITHE | Mojelel
56. | Ilewars 3D mopeneit Kombunuposa | Ilpesenranus
HHOE 3aHiITHE | Mojelel
o7, . Kom6unuposa | Jluckyccus
JlopaboTka 1 TOBOJIKA JIeTaJe
HHOE 3aHsTHE
Busyanauzauus u aHuManus
58. Kombunuposa | JlaboparopHas
Penaepunr moaenu
HHOE 3aHsATHEe | pabora
59. KomOunuposa | JlaGoparopHast
Penaepunr moaenu
HHOE 3aHsTHEe | paboTa
60. Kombunuposa | IIpakruyeckas
W3rorosneHne npoTOTUIIOB
HHOE 3aHsiTHE | pabota
61. Kombunuposa | IIpakruyeckas
N3roroBneHune npoToTUIOB
HHOE 3aHsiTHe | pabota
62. Kom6unuposa | Keiic-3amanue
Co3zanue MpoCcThIX MEXaHU3MOB
HHOE 3aHsTHE
63. Kombunnposa | Keiic-3amanue
Co3zanue MpoCcThIX MEXaHU3MOB
HHOE 3aHsTHE
64. | Ilewars 3D mopeneit Kombunuposa | [IpezenTanus
HHOE 3aHsTHE | Mojenei
65. | Ilewars 3D moneneit Kombunuposa | [IpezenTanus
HHOE 3aHsTHE | Mojenei
66. KombunupoBa | Yuactue
JlopaboTka 1 TOBOJKA JieTaneit HHOE 3aHSITHE | KOHKYPCHBIX
MEPONPHUSATHIX
Co3naHne KOHCTPYKTOPCKOI JOKYMEHTALUM
67. KombunupoBa | bubmmoreka
Co3naHne KOHCTPYKTOPCKON JOKYMEHTALIMHN HHOE 3aHATHE | KOHCTPYKTOPCKOM

JOKYMCHTAIlUN
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68. KomOunupoBa | bubnmoreka
Coznanue KOHCTPYKTOPCKON JOKYMEHTAIHH 2 HHOE 3aHSTHE | KOHCTPYKTOPCKOM
JOKYMCHTAITUN
69. KomOunupoBa | bubnmoreka
Coznanue KOHCTPYKTOPCKOM JIOKyMEHTAIUN 2 HHOE 3aHSTHE | KOHCTPYKTOPCKOM
JOKYMCHTAITUN
Padouas Busyaamszanus. Padora ¢ pexymum miorrepom.
70. | Pabouas Bu3yanmmzamus. Paborta ¢ pexymmm 5 Kombunuposa | [Ipaktudeckas
IJIOTTEPOM HHOC 3aHsATHE | pabora
3ammTa NpoeKToB
71. SamyTa MPOCKTOB 5 3amura JlemoHCTparus
ITPOEKTOB IIPOCKTOB
72. SamyTa MPOCKTOB 5 3amura JlemoHcTpanmst
ITPOCKTOB IIPOCKTOB

Hroro: 144 gyaca
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2.1. VYcjoBus peajn3anuu NporpaMMmbl.

O0benuaeHne «3D-MOMETMpOBaHUEe W MTPOTOTUIIUPOBAHKE) pacIojiaracTcs B
OCHaIlleHHOM yueOHOM kabuHeTe. KabuHer obecriedeH COOTBETCTBYIOIIEH MeOeIbIO:
pabodyrMH CTOJIaMH, CTYJBSIMH, KOMITBIOTEpAaMH, MPOTPAMMHBIM 00ECIICUCHHEM,
BBIXOJIOM B UHTEPHET, MYJIbTUMEIUIHON JOCKOH, CTOJIOM /ISl PYKOBOIUTEIIS.

['pyrima 00yyarommxcsi COCTOUT U3 5-6 YesIoBeK.

K pabore B o0OBeAWHEHMH JCTH NPHUCTYMAIOT IOCJIE TPOBEICHHUS
PYKOBOJHUTEIIEM COOTBETCTBYIOIIETO HHCTPYKTaXKa IO MpaBUjIaM TEXHUKH 0€301acHOM
paboThI, OOBSIBJICHUEM TEMbl 3aHATHs, TJIaHa paboTel. HOByr0 TemMy pyKOBOIWUTEH
OOBSCHSET C TPUMEHEHUEM TEXHOJOTUN MYJIbTHMEIHA.

JIJ1st 371eKTpOHHOTO OOyYeHHsI M OOyYCHHsI C MPUMEHEHHEM JIHCTAHIIMOHHBIX
o0pa30BaTeIbHBIX TEXHOJOTUN WCIOJB3YIOTCS TEXHHYECKHE CPEICTBA, a TaKKe
MH(OPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHBIE CETH, OOECleYUBalollie Iepeaady I1o
JUHUSM CBSI3U yKa3aHHOM wuHopmanuu (00pa3oBaTebHbIE OHIANH-TUIATPOPMBI,
1udpoBbIe 00pa30BaTEIbHBIC PECYPCHI, Pa3MEIIEHHbIE HA 00pa30BaTEIIbHBIX CAUTaX,
BUICOKOH(epeHIIMY, BeOMHApPHI, SKype — ob1ieHue, e-mail, odiauHbie CepBUCHI U T.1I.).

MarepuaibHO-TEXHHYECKOE o0ecnedeHne

1 | 3D npunrep 1
2 | HoyrOyk Tum 2 5
3 | 3D-mnactux

4 | KomnbroTepHas MbIIlib 5)
5 | IlporpammHoe obecnieuenue i1t 3D-MonenupoBanust 5

NupopmanuonHoe odecneyenune

Caiir: https://kompas.ru/

Y4eOHO-MeTOAMYECKUIT MaTeprall U BUIEO UHCTPYKIIUU COJIEPIKATCS HA calTe
https://kompas.ru/publications/video/ wu:

https://kompas.ru/

OO6yuaroiue MaTepuabl:

BU/ICO;

MaITuHOCTPOEHUE;

CTPOUTEILCTBO;

puOOPOCTPOCHHUE;

CTaThH,

KHUTH,

JIOKYMEHTHI,

kommac-3d kommac-rpaduxk.

CrnpaBoYHUK KOHCTPYKTOpA!

http://www.propro.ru/graphbook/eskd/eskd/gost/GOST.htm#003 - Engunas
CUCTEMA KOHCTPYKTOPCKOM JOKYMEHTALIMN

http://cherch.ru/ - Bcesnatomuii caiiT mpo yepueHue

http://cdot-nntu.ru/basebook/ng2/system/theory/sbor_chert_iframe.HTM -
COopounbie uepTexu. JleTanupoBanue yepTexeit 00111ero Buaa



https://kompas.ru/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/?cat=2
https://kompas.ru/publications/video/?cat=3
https://kompas.ru/publications/articles/
https://kompas.ru/publications/books/
https://kompas.ru/publications/docs/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/mobile/refbook/
http://www.propro.ru/graphbook/eskd/eskd/gost/GOST.htm#003
http://cherch.ru/
http://cdot-nntu.ru/basebook/ng2/system/theory/sbor_chert_iframe.HTM
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http://www.tepka.ru/Cherchenie_7-8/index.ntml - OmnaitH ~ yueOHHMK 110
yepueHuto (A./l. borBunnukos, B.H. Bunorpanos)

B y4eOHBIX 11e15X MOXKHO O€CIUIaTHO YCTAaHOBUTH MPOTPAMMHBIN MPOAYKT C
caifra: https://kompas.ru/

2.2. ®opMBI ATTECTAIIUM.
@opMbl NPOBeEHUs ATTECTAIMHU: 3alllUTa TPOCKTa, COPCBHOBAHUS
Pa3IMYHOTO YPOBHSI.

(I)Oprl noaBeACeHUS UTOIOB:
3allluTa IIPOCKTA,
COPCBHOBAHMA PA3JIUIHOI'O YPOBHA.

Cnoco0Ob1 onipeesieHusi pe3yJabTATUBHOCTH.

B oOpa3oBarenbHOM mpouecce s JAMArHOCTUKHM YCHEIIHOCTH OCBOCHMS
y4eOHOHM POrpaMMbl UCIIOJIb3YOTCS:

METO]1 HAOJIIO/ICHUS;

METO/1 aHaJIN3a NPOAYKTOB 00pa30BaTeNIbHOM IEATEIbHOCTH 00y4YatouIerocs;

Co3naHue «mpaBWIbHBIX» MOJEIEH, T.e. MOJENEH, B KOTOPBIX COOIIOJICHBI
NPUHIUINBI [MAPAMETPUYHOCTH, ACCOLMATUBHOCTA U JJII KOTOPBIX BBIIOJIHUM
Pa3IMYHOrO poja aHAIU3.

OueHka (popMHUpPOBaHUS KOMAH/IBI IO CIEAYIOMINM KPUTEPUSIM:

CIJIOYEHHOCTh KOMAH/IbL;

COTJIACOBAHHOCTh MHANBUyaJIbHBIX LIEJIEH YWICHOB KOMAH/IbI;

¢ exTuBHOCTH pabOTHl B KOMaHJIe B CpaBHEHUU C d(PPEKTUBHOCTHIO pabOTHI
HaJl UHIMBUYaJIbHBIMH MPOEKTaAMU;

BBIJICJICHHE JIUIepa KOMaH/bI.

Buabl KOHTpOJIs.

IIpEABapPUTEIBHBIN: AHKETUPOBAHKE, OIIPOC;

MpakTU4YecKasi paboTa HaJl CO3JaHUEM COOPOUYHON EIMHUIIBI B OMPEICIICHHOM
TEMAaTHUKE;

TEKYIIUI: KOHKYPChI BHYTpU 00bETUHEHUS, TUCKYCCUH,

WUTOTOBBIM: 3aIIUTa POECKTOB.

2.3. O1leHOYHbIE MATEPHAJIBI.

Cnoco0b1 onpeesieHust pe3yJabTATUBHOCTH.

B o0Opa3zoBarensHOM mporiecce isi AUArHOCTUKHA YCIEUTHOCTH OCBOCHUS
y4eOHOM MporpaMMBbl UCIIOIb3YIOTCS:

METO/] HaOJIFOICHHS;

METO/I aHAIN3a MPOAYKTOB 00pa30BaTEIbHOMN NEITEILHOCTH 00y4aroerocs;


http://www.tepka.ru/Cherchenie_7-8/index.html
https://kompas.ru/
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Co3nanue «mpaBUIBHBIX» MOJENEH, T.€. MOJENEH, B KOTOPBIX COOJIFOICHBI
IPUHITUIBI  TTAPAMETPUYHOCTH, AaCCOIMATUBHOCTA U I KOTOPBIX BBITOJHUM
Pa3IUYHOTO poja aHAJIH3.

Omnenka (GopMUPOBaHHUS KOMAHIBI 110 CIICAYIOIIUM KPUTCPHUSIM:

CIUIOYEHHOCTHh KOMAaH/IbI;

COTJIaCOBAaHHOCTh MHIUBUTYyAJIbHBIX IIE€JICH YJICHOB KOMaH/IbI;

3¢ pekTUBHOCTH pabOTHl B KOMaH/EC B CPaBHCHHUH C 3(P(HEKTUBHOCTHIO PabOTHI
HaJl UHIUBUAYATbHBIMU TIPOEKTAMHU;

BBIJICTICHHE JIHIepa KOMaH/IbI.

Buabl KOHTpOJIA.

MpEIBAPUTEIbHBIN: AaHKETUPOBAHUE, OIPOC;

npakTudeckas padoTa HaJ CO3IaHHEeM COOPOYHOM €IMHUIIBI B OTIPEIECTICHHON
TEMATUKE;

TEKYIIUI: KOHKYPChl BHYTPU O0BEAUHEHUS, TUCKYCCUU;

WTOTOBBIW: 3aIlIUTa TPOEKTOB.

Dopmol OuazHoCmMUKU:

1. IlpoMexxyTouyHasi AMArHOCTUKA, TIPOBOJUTCS MO 3aBEPIICHUN TTOTYTOAUS WIIN
rojia oOy4eHus (IMpu NepeBojie Ha CIeAYIOMUN yueOHBIHN rom).

2. WtoroBas mUarHoCTHWKa, MPOBOJUTCS TOCIIC 3aBEepIICHUS BCel ydeOHOU
MpOrpamMMBl.

[IpenmeToM OIIEHKU CITyKaT YMEHUS U 3HAHUS, HAITpaBJIeHbI Ha PopMHUpOBaAHUE

OO6uux 1 npodeccuoHaIbHbIX KOMITETCHIIUH.

Onepamuéuslii.  KOHmMpoOAb Y4EOHBIX JTOCTHKCHHH  OCYIIECTBIISIETCS Ha
MPOTSHKEHUN BCEX 3aHATHH M UMEET CBOEH I1EJIbI0 OIEHKY CUCTEMAaTHYHOCTH YICOHOM
paboThl 00yuaromuxcs Mo GOPMUPOBAHUIO 3HAHUI M YMEHUN B paMKaX OCBOCHHS
JaHHOro Mmatepuana. IIpoBoauTcs B TpollecCE€ YCTHOTO OMpoca, MNPOBEACHUs
MPAKTUYECKUX PAOOT, BHIMOTHEHUS MHANBUIYATbHBIX 3aIaHUH U T.11.

3aoauu mexKyuiezo KOHmpoa:

- MOBBIIICHHE MOTHUBAIIMU 00YYAIOIINXCSI K PETyJISIpHOU yueOHOoM paboTe;

- pa3BUTHE HABBIKOB CAMOCTOSITEITLHON PabOTHI;

- obecrieueHre 0OpaTHOM CBA3U MEXAYy 00yJaroUMMUCS U MPErnojiaBaresieM, Ha
OCHOBaHUM KOTOPOW yCTaHAaBIMBAETCS, KaK OOydYarommecs BOCIPUHUMAIOT W
yCBaMBAIOT yueOHBIN MaTepua,

- mudpepeHImaIysi U”TOrOBOM OIICHKU 3HAHUH.

OueHka MpoOeKTHOM 1eATeJTbHOCTH 00y4al0IUXCS

1)IIporecc 1) Pabora Hax mpoekTOM

2) Pesynbrat npoekta 2) [IpoxykT mpoekra (4To MoIyduioch B UTOTe)

3) Odopmiienne npoekra 3) OdhopmiieHre TPOSKTHOM MATKH, BUIEOPSIA

4) 3amuTa npoekra 4) [Ipe3eHTanust CBOEro MpoayKTa: ypoBeHb PE3SHTAIINH,
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Kputepun oneHuBaHusi padoThl HAJl MPOEKTOM:
AKTYyaJIbHOCTH NMPOeKTa (000CHOBAHHOCTH MPOEKTa B HACTOSAIIEE BpeMs, KOTopas
MpearnosaraeT pa3peneHue UMEIUMXcs Mo JaHHOW TeMaTUKE MPOTUBOPEUNA);
CaMOCTOSITEJILHOCTh  (YPOBEHb CaMOCTOATEIbHOM padOThl, IUIAHUPOBAHUE W
BBITIOJTHEHUE BCEX OTaloOB TMPOEKTHOM JESITeTbHOCTH CAMHMH  YYalllUMHUCA,
HarpapisieMble JEHCTBUAMH KOOPJIMHATOpA MPOeKTa 0e3 ero HemocpeiCTBEHHOTO
y4acTus);
Npo0JeMHOCTD (HAIUYUE U XapaKkTep MPoOIeMbl B IPOCKTHOM AESTEIBHOCTH, YMEHUE
dbopmynupoBaTh NpodIeMy, MPOOIEMHYIO CUTYAIIHIO);
colepKaTeIbHOCTH (YPOBEHb MH(POPMATUBHOCTH, CMBICIIOBO €MKOCTH MPOEKTA);
HAYYHOCTb (COOTHOIIICHUE U3yUYEHHOTO U MPEICTABICHHOTO B IPOEKTE MaTepuraa, a
TaKke METOA0B pabOThI ¢ TAKOBBIMU B JJTAHHOW Hay4yHOH 00JIaCTU IO UCCIEAYEMOM
npoOsieMe, UCIOJb30BaHWE KOHKPETHBIX HAyYHBIX TEPMHHOB U BO3MOXHOCTH
OTIEpUPOBAHUS UMU);
pabota ¢ nndopmamueii (ypoBeHb paboThl ¢ HHpOpMaIueH, crocoda morncka HoBOH
uH(popmanuu, cnocoda noJayr HHPOpMalKuy - OT BOCIIPOM3BEICHHUS 10 aHAIIN3A);
CUCTEMHOCTH  (CIIOCOOHOCTH  paccMaTpuBaTh BCE  SBJICHUS, TMPOIECCHI B
COBOKYIHOCTH, BBIAEIATH OOOOIIEHHBIM CIOCOO ACHCTBUS W NPUMEHSTH €ro IpH
pelieHnuy 3aa4d B padboTte);
HHTErPATHUBHOCTH (CBS3b PA3JIMYHBIX 00JIacTel 3HAHUN).

Kpurepuu oneHuBaHus «IIPOAYKTA» MPOEKTHOM AeATEILHOCTHU:

MOJIHOTA PeaM3alMu MPOEKTHOI0 3aMbIcja (YpOBEHb BOILIOIICHHMS
HUCXOJHOUW 1€, TpeOOBaHUN B TMOJYYEHHOM TMPOAYKTE, BCE JM 3aJlaud
OKa3aJIMCh PEIIEHBI);

COOTBETCTBHE KOHTEKCTY HPOEeKTHPOBAaHUS (BaXHO OLEHUTD,
HACKOJIBKO IIOJIyYEHHBIH PE3yJIbTAaT JKOJOTMYEH, T. €. HE YXYALIUT JU OH
COCTOSIHUE IIPUPOJHON Cpelbl, 340POBLE JIIOACH, HE BHECET JIM HAIIPSIKEHUE B
CUCTEMY JIEJIOBBIX (MEXJINYHOCTHBIX) OTHOIICHUN, HE HAYHET JIU Pa3pyllaTh
TPaJUIIMKA BOCIIUTAHUS, CKJIA/ILIBABIIUECS TOJIAMU);

COOTBETCTBHE KYJbTYPHOMY aHAJIOTY, CTeNleHb HOBU3HBI (ITPOCKT KaK
«Opocok B Oyay1iee» Bcerga COOTHOCUTCS C BHECEHUEM HEKUX MTpeoOpa3oBaHui
B OKPYXAaIOILyI0 JEUCTBUTENBHOCTh, C €€ yhydmieHueM. i1 Toro 4ToObl
OLICHUTHh CJICJIaHHBII B HSTOM HANpaBJICHUH BKJIAJ, HEOOXOIUMO HMETh
IPeICTaBIIEHUE O COOTBETCTBYIOLIEM KYJIbTYPHOM OIIBITE.);

conUaJIbHadA (MPAKTHYECKAS, TEOPEeTUYECKAS) 3HAUMMOCTh;

3CTEeTHYHOCTH;

NOTPEOHOCTHh JajIbHeiIero pa3’BUTHS NMPOEKTHOr0 ONbITA (HEKUI
NpeIMETHBIA pe3ynbTaT, €CIM OH OKa3ajcs COLMAJbHO 3HAYMMBIM, TpeOyeT
NPOJOKEHUS W Pa3BUTHs. BBIMONHEHHBIH MO OJAHOMY MpenMeTy y4eOHBIN
MPOEKT OOBIYHO MOPOXKIAET MHOXKECTBO HOBBIX BOIIPOCOB, KOTOPBIE JIEKAT YXKe
Ha CTBhIKE HECKOJIBKUX JTUCIUILINH).

Kpurtepuu ouennBanusi 0(popMJieHHsI MPOEKTHOM PadoThI
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NPaBUJIBLHOCTb M I'PAMOTHOCTH OGoOpMIIeHHMS (HAIWYUE TUTYJIBHOIO
JIMCTA, OIJIABJICHUS, HyMEpalMW CTPAaHUL, BBEACHUS, 3AKIIIOUYECHUS, CIOBAps
TEPMUHOB, OubIHOTpadun);

KOMIIO3MLIMOHHASI CTPOMHOCTb, JIOTHYHOCTh H3JI0KeHHUs (€IUHCTBO,
LEJIOCTHOCTh, COTIOJJYMHEHNE OTAEIbHBIX YaCTEN TEKCTa, B3aMMO3aBUCUMOCTb,
B3aMMOJIOTIOJIHEHUE TEKCTa W Buaeopsaa, OTpakeHue B TEKCTE€ MPUYHUHHO-
CJIEICTBEHHBIX CBS3€il, HAIMYUE PACCYKICHHUI U BBIBOJOB);

KayecTBO o¢gopmiieHusi (pyOpHLIMPOBaHWE M CTPYKTypa TEKCTa,
KAaueCTBO ICKU30B, CXEM, PUCYHKOB);

HATJISIAHOCTD (BUACOPSA: TpaduKu, CXeMbl, MAKE€Thl U T.I., YETKOCTbD,
JOCTYITHOCTH JJISI BOCIIPUSITHSA );

CaMOCTOSTEJILHOCTbD.

Kpurepuu oueHuBaHusi Npe3eHTALMM IPOEKTHON pPadoThbl (IPOAYKTA):

KA4eCcTBO JOKJAaAa (KOMIO3MUIMS, IMOJHOTA MPEACTaBIEHUS padOThI,
MIO/IX0/I0B, PE3YyJbTAaTOB; ApTyYMEHTUPOBAHHOCTD U YOESKIEHHOCTB);

00beM U ri1yOMHAa 3HAHMI 10 TeMe (WU IPEAMETY) (IpYauLUs, HATUYUe
MEKIPEIMETHBIX (MEXKIUCIUIUTMHAPHBIX ) CBS3EH);

MOJIHOTA PACKPBITHA BbIOPAHHON TEeMAaTHKH HCCJIeJI0BAHMSA INPH
3almre;

npeacTaBjieHre NMpoeKTa (KyJbTypa pedyd, MaHepa, HCIOJIb30BAHHE
HaIJISIIHBIX CPEICTB, YYBCTBO BPEMEHHU, UMIIPOBU3ALIMOHHOE HAYAJIO, IEPKAHHE
BHUMAaHUS ayJUTOPHH);

OTBETHI Ha BONPOCHI (IIOJHOTA, APIYMEHTHPOBAHHOCTH, JIOTHYHOCTD,
yOEXKICHHOCTh, IPYKEITI00He);

JAeJIOBble M BOJIEBble KadecTBa NOKJAAYMKA (yMEHUE IMPUHATH
OTBETCTBEHHOE pEIICHHWE, T'OTOBHOCTh K JTUCKYCCHH, J0OpPOKENaTeNIbHOCTD,
KOHTaKTHOCTb);

NPaBUJILHO 0()OPMJICHHAS NIPE3eHTALMSA.

2.4. MeToauvyecKue MaTepHAJIbI
Y4eOHO-HarIAIHBIE TOCOOUS: - CTEHBI CO CIIPABOYHBIM MaTEPHUaJIoM,
- IPE3EHTAINH K JICKIIMIOHHOMY MaTepualry
- ydeOHble W MeToAuuYeckue mocodus (y4eOHUKH, Y4EOHO-METOAUYECKUE
ocoOusi, TOCOOUs 111 CaMOCTOATEILHON pabOThl, COOPHUKH YIIPAKHEHUM U JIp.).

CnMcok JIuTepaTyphl AJs Neaarora:

1)  KOMIIAC-3DV17. PykoBojactBo monb3oBatens, 2017r. — 587c.

2)  Jlu K. Ocuorsl CAITP (CAD/CAM/CAE) / K. JIu — CII6: ITutep, 2009 —
487c.

3)  Herpumosckwuii M.U. Nuxenep HAaYMHACTCS B LIKOJIE.
/M.1.Herpumosckuii— M., 1974/ — 592c/

4)  Vwuebnsie matepuansl OO0 «IPUCODTy. CII6., 2013
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5)  Sxumanckas M.C. Pa3BuTHe  NpPOCTPAaHCTBEHHOTO  MBIIUICHHUS
mkonsHUKOB. / .C. SIkumanckasg M.,1980 — 326 c.

6) Iloremkun A. UmxenepHas rpaduka. / A. Tloremkun - M.: Jlopu, 2002.
—444c.

7)  UYeptexHo-rpadpuueckuit  pemaktop KOMIIAC-3D: mnpakrtudeckoe
pykoBozctBo. - CI16.: ACKOH, 2001. - 474 c.

8) Tanmu H.b. Beimonnenue rpadudeckoil 4acTu KypCOBBIX M JUILIOMHBIX
MIPOCKTOB ¢ MCIOb30BaHueM depTexHoro peaakropa KOMITAC 3D LT 5.11: yue6.
nocobue. / H.b. I'anun - CI16.: CIII'YBK, 2004. - 220 c.

9) T'anmn H.B. Co3nmaem ueptexu Ha kommnbioTepe B KOMITAC-3D LT. /
H.b I'anun. - M.: JIMK Ilpecc, 2005. - 184 c.

10) T'anun H. b. KOMITAC-3D V17: camoyuutens. / H.b. I'anun - M.: JIMK
[Ipecc, 2005. — 384 c.

11) Jmutpuenko JI.B., AnekceeBa E.A. Pa3béMmHBIC M Hepa3bEMHBIC
COCJIMHEHHUS: METOJNYECKUE YKa3aHUs K BBINOJHEHUIO 3aJaHUS IO YEPUCHUIO IS
CTYJACHTOB MEXAaHHYECKHMX W CTPOUTENbHBIX CIELHAIBHOCTEH JTHEBHOW (POpPMBI
oOyuenus / coct. JI. B. JImutpuenko, E. A. AnekceeBa. — XabapoBck: WM3n-Bo
Tuxookean. roc. yu-ta, 2007. — 48 c.

Jlureparypa I o0yuyarmuxcs U poauTeseH (3aKOHHBIX
NpeacTaBUTeIeH):

1)  1.Tanun H.b. Co3naem ueptexku Ha kommbiotepe B KOMITAC-3D LT. /
H.b I'anun. - M.: JIMK Ilpecc, 2005. - 184 c.

2)  Tloremkun A. UmxenepHas rpaduka. / A. Tloremkun - M.: Jlopu, 2002.
—444 c.

3)  VYue6nsie matepuaisl OO0 « MPUCODTy. CII6, 2013

HNuTepHeT-pecypcebl:

1) Kommac 3D: https://kompas.ru/publications/video/
2)TinkerCAD: https://www.tinkercad.com/

3) 3D Slash: https://www.3dslash.net/index.php

4) FreeCAD: https://www.freecadweb.org/

5) Blender: https://www.blender.org/



https://www.tinkercad.com/
https://www.3dslash.net/index.php
https://www.freecadweb.org/
https://www.blender.org/
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IIpunoxenne 1
OueHoYHbIEe MATEPHAJIBI

TecT o TexHuke 0€30MaCHOCTH

Kaxx1ip1it npaBuIIbHBINA OTBET OlIeHUBaeTCs B 1 Oa.

Bri0epuTe 011H BapUaHT OTBeETA:

O6mue npasuiaa nosenennsi 1 Th B kaOunere

1. [lepen nayanom paboThl B KaOMHETe HHOOPMATUKH HEOOXOAUMO

1) ocraBuTh BemM, HE TpeOyrIUecs BO BpeMs ypoKa, B CIICIHAAILHO
OTBEJICHHOM MECTe, MPOMTH Ha cBOE pabodee MECTO, BKIIOUUTH MEPCOHATBHBIN
KOMITBIOTED U JOKUJIATHCS YKAa3aHUN YUUTEIS;

2) POUTH Ha paboyee MECTO, BKIIOYUTH KOMITBIOTEP U JIOKHUJIATHCS YKa3aHHH
YUUTES,

3) ocraBuTh BeIIM, HE TPEOYIOIIUECS BO BpeMsl YpOKa, B CICIHAIBHO
OTBEJICHHOM MECTE, PONUTH Ha CBOE pabouee MECTO U TI0OKUAATHCS YKa3aHUN YUUTEIIS.

2. MO>XHO JI IPUHOCUTH B KAOMHET MPOAYKTHI MUTAHUS U HAIUTKUA?

1) Her;

2) I1a, TOILKO B TOM CITy4ae, €CJIA CHIIbHO XOYETCS, €CTh UM THTh;

3) na.

3. UTo MOkHO JesaTh 00y4aroleMycsi B KOMIIBIOTEPHOM KJIaCCE€ TOJBKO €
pa3pelleHus nmeaarora?

1) caBuraTh ¢ MECTa MOHUTOP H/HITH CHCTEMHBIH OJIOK;

2) yCcTaHaBJIMBATh WK yAAIAThH POrPAMMbl Ha KOMITBIOTEP;

3) OTKJIFOYATH U TIOJKIIFOYATh YCTPOUCTBA K KOMITBIOTEDY.

4. llpm mosBNEHMM 3amaxa Tapd WM CTPAHHOTO 3ByKa OOydYarolMCS
HEOOXOINUMO

1) npoA0KUTE paboTy 3a KOMITBIOTEPOM;

2) COOOIIUTH 00 TOM YUHUTEITIO;

3) HeMeJIEHHO MOKUHYTh KJIAcC.

5. B ciydae noxkapa HeoOxo1uMo

1) npekpaTUuTh paboTy, MO PYKOBOICTBOM YUHTES MOKUHYTh KAOHUHET;

2) HEMEJICHHO MMOKUHYTh KOMITBIOTEPHBIN KJIAcC;

3) BBIKJIIOYMTH KOMITBIOTEP U MIOKUHYTH 3/1aHUE.

6. Kakue u3 nepeunciaeHHbIX ACUCTBUI He 3anpenialTcs B KabuHere?

1) OTKJII0YATh U TOJKIIYATh YCTPOUCTBA K KOMITBIOTEPY;

2) BCTaBaThb CO CBOMX pabOYMX MeCT BO BpeMs pabOThl, YTOOBI
MOTPUBETCTBOBAThH YUUTEIIS;

3) paboTaTh ABYM O0OYUaIOIIUMCS 3a OJHHM KOMITBIOTEPOM.

7. CKOJIBbKO O0yYarommxcsi JOIMyCKaloTCs OJHOBPEMEHHO K paboTe 3a OJHUM
KOMITbIOTEPOM?

1) nBoe;

2) tpoe;

3) oauH;

4) geTsIpe.
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8. Kakue neiicTBus He 3anpeleHbl IpaBUiaMu MOBEJCHHS B KaOuHeTe?

1) mpotiT B kabuneT 6e3 00yBH;

2) paboTaTh C BIaXKHBIMHU HJTU TPSI3HBIMH PYKaMHU;

3) OTKJIIOYATh M IMOJKIIOYATh KaOedu, TPOTraTh COCAMHHTEIbHBIC Pa3bEéMBI
IPOBO/JIOB.

I1. [IpaBuia padoThl 32 KOMILIOTEPOM

9. Mosxno mu niepesarpyxath [1K Bo Bpemst pabOThI Ha ypoke

1) na, eciu 370 HEOOXOMMO;

2) MOKHO, HO TOJIBKO C Pa3pelIeHHs yUUTEIIS;

3) Her.

10. Ecim nepcoHaabHbBIN KOMITBIOTEP HE BKIIFOYAETCSI, HEOOXOIUMO:

1) mpoBepUTH MUTAHHUE;

2) IPOBEPUTD TEPECKITIOYATEIIH;

3) COOOIIHUTh YUUTEITIO.

11. MoxHno nu BeikitouaTh [IK mo okoHyaHuu paboThl HA 3aHATUU?

1) na, mpu HEOOXOTUMOCTH;

2) na

3) Her.

12. Kakve KOMIBIOTEpHBIE TTPOrpaMMbl MOKHO 3aITyCKaTh OO0Y4YaroOIIUMCsI BO
BpeMsi ypoka?

1) mo0bie;

2) TOJIbKO T€, KOTOPBIC BaM Pa3peliri 3ayCTHTh YIUTEIb BO BpEMS YPOKa,

3) TOJIBKO T€, KOTOPBIC U3yUYaJIH PaHbIIIE.

13. Yrto nenath eciiv He pabOTAET KilaBUATypa WM MbIIIKA?

1) mpoBepHTh, MOAKIIIOYCHO JIU yCTpoiicTBO K T1K;

2) nepe3arpy3uth [1K;

3) COOOIIUTh YUUTEITIO.

14. YTo HY>XHO cenath 1o okoH4yaHuu padoTs 3a [TK?

1) mpuBecTH B MOPSIOK padodee MECTO, 3aKphITh OKHAa BCEX MPOrpamm,
3aJIBUHYTh KPECJI0, CaTh YUYUTEIIO BCE MAaTEPHAIIbI, P HEOOXOIUMOCTH BBIKITIOUUTH
IIK;

2) OKMHYTh KaOWHET;

3) BBIKJIFOYHTH KOMITBIOTED.

I11. Coxpanenue 310poBbsi IpU padoTe 3a KOMILIOTEPOM

16. Mo>xHO 111 paboTaTh 32 KOMITBIOTEPOM ITPH IIOXOM CaMOYyBCTBUU?
1) Her;

2) 11, eCIH pa3pelnl yIYUTeb;

3) na.

IIpaBu/IbHBIC OTBETHI:

Ne Bompoca 1(2(3(4|5)|6|7|8)|9|)10 |11 |12 (13 | 14 | 15 | 16

OTBET p1ry3f21y3f1f1f243 |1 (2 |3 (1 |3 |1

Tect «HaHnecenue pasMepoB» (3HAHHE NPABUJ HAHECEHHS Pa3MepoOB)
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1.Pa3mepsl Ha yepTeKax yKa3bIBAIOT B:

a) caHTUMeTpax; 0) MeTpax; B) KUJIOMETPax; I') MIJITUMETPaX.

2.]1s HaHeceHMsI Ha YepTekaxX pa3MEpoB MPOBOJAT JIMHUM: a) BHIHOCHBIE U
pa3MepHBIE;

0) oceBbI€ U IIEHTPOBHIE; B) OOpHIBA.

3.Pa3zmepHbIe JTMHUMU C O0OMX KOHIIOB OTPaHUYUBAIOTCS a) TOYKaMu; O)
CTpEJIKaMU;

B) UEPTOUKAMHU; T') BCE MEPEUNCIICHHBIC SJIEMEHTHI.

4.PazMepHbIe TMHUAW TTPOBOJIAT OT KOHTYpa TN Ha pacCTOSHUU: a) OT 1 MM
J10 5 MM;

6) or 6 mm 1o 10 mMm; B) or 10 mm u Gomee 20 mMm; T) cTaHmapT He
peIyCcMaTPUBACT OTPAHUYCHHSL.

5.Pa3Mep Ha uepTexke KaKI0ro 3JIeMEHTa JETaIN IPOCTABIISAIOT: @) TOJIBKO OJUH
pas;

0) 1Mo TpH pasza KaxKJbIi; B) CKOJIBKO 3aX0UEeTCs

6.Pa3smepHbie uHMcla MPOCTABISIIOT OTHOCHUTEIBHO Pa3sMEpPHOM JMHHUM: a) B
pa3phIBE pa3MEPHOU JIMHUM; 0) MO pa3MEPHOM JIMHKUEW; B) HaJl pa3MEPHON JIMHHEH;

7. BblHOCHAs JIMHUS BBICTYTIAET 3a MPEAeIbl pa3MEepHOM JIMHUU: a) OT 1MM /10
SMmM;

0) ot SMM 10 10MMm; B) O€3 orpaHUYEeHHS.

8. Bricora mudp pazMepHOro yucia g0kHa ObITh HE MEeHee: a) 3,5 MM; 0) 5 MM;

B) 7 MM; I') BCE MIEPEUNCIICHHBIE.

9. JlnvHa CTpeNIKU Ha YyepTexe paBHa: a) oT 1 MM 10 3mMm, 0) ot 6 MM 10 10 Mm;

B) 0€3 OrpaHUYCHUS.

10. CtaHmapToM peIyCMOTPEHO 00s3aTeIbHOE TPUMEHEHUE YCIOBHBIX 3HAKOB
py 0003HAYEHUU:

a) nMameTpa u paauyca; 0) 3Haka TOJIIUHBI IeTalld, B) 3HaKa JIJTUHBI JICTaJIH, T)
BCE MEPEUHCIICHHBIE.

TecT M0 TEMe «IpoeUPOBAHUS» (3BHAHHUE CTIOCOOOB MPOEIUPOBAHMNS)

Yacts A

1. [IpoeunpoBaHne HA3bIBACTCS IEHTPATBHBIM, €CIIH: a) MPOCHUPYIOLIUE Tydr
UCXOIST U3 OJHOW TOYKHW; 0) MPOCHMPYIOIIKE JIydd TMapaiedbHbl U COCTABISIOT C
TUIOCKOCTBIO TIPSAMOM YT OJI;

B) MPOCIUPYIONINE JTyYr MOTAJAA0T B OJJHY TOYKY Ha MJIOCKOCTH.

2. B kocoyronbHOW (POHTANBbHON JUMETPUYECKOW NPOEKIHH OCh Y
pacrojaraeTcs K TOpu3oHTaiIM noj yrioM: a) 90 rpamxycos; 6) 45 rpamycos; B) 30
rpaaycos.

3. HazoBuTe aKCOHOMETPUYECKYIO MPOEKIMI0, B KOTOPOHW IO BCEM OCSIM
OTKJIQJIBIBAIOTCSI  JICUCTBUTENIbHBIE pa3MeEphl: a) KOCOyrojbHas (pOHTAIbHAS
JTUMETPUIECKAst TPOCKITHUS;

0) IpsIMOYTOJIbHAS M30METPUYECKas TPOCKIIMSL.

4. B npsIMOYroJibHOM M30METPUYECKON MPOEKLIHUH Yroyl MEXAYy Ochlo X (HiIn
OCbI0 Y) M TOpPU30HTAJBIO cocTaBisieT: a) 45 rpaaycos; 0) 120 rpagycos; B) 30
rpaaycos.
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5.B nuMeTrpuueckoil MpoeKUru pa3Mepbl YMEHBIIAIOTCS B JBa pas3a Mo OCH: a)
Y;06) X;B)Z
Yacte B 1. CooTHEecuTe N300paxeHune U criocod NpoeUPOBAHUS:

5/_"5 o 77" N

/ A :
; b
= / } .‘ S
1).K000y1“OJ'II>HOC; 2) eHTpaJIbHOE; 3) MPSAMOYTOJIHLHOE.

2. CooTHecuTe M300pakeHUE MPOEKIMU MpeAMeTa, 0003HauYeHHON Udpoit ¢
HaHpaBJIeHI/IeM HpOCI_II/IpOBaHI/IH 0003HaYECHHBIM OYKBOIi:

e —— —— e e T ——y

'J—ffg\ 2 3

lr
. FECT
Ve [1 i

Bri6epere nmpaBuibHOE 0003HAUEHHE OCEM B JUMETPUUECKOM MPOEKIIUH:

L

4, B mpsAMOYroiapbHOW  HW30METPUYECKOM  MPOEKIIMH  Yrodl  MEXIy
aKCOHOMETPHUUYECKHUMH OCSIMH COCTABJISET:

a) 30 rpanycos; 6) 45 rpanxycos; B) 90 rpamycos; 1) 120 rpamycos.

5. Bo ¢ponHTANBHON NUMETPUYECKON MPOEKIMH yTroa MeXAy ocsiMu X u Y
COCTaBJISICT:

a) 30 rpamycos; 0) 45 rpagycos; B) 90 rpamycos; 1) 120 rpagycos; n) 135
TpaycoB.

Yacts C

JlomomHUTE N300pakeHUE JISTaIH, BEITTOJIHEHHON B TUMETPUICCKOM IMPOCKITUH:

Y

Tect mo Teme «Pa3pe3bl U ceueHHuss» (3HAHUE TECOPETUUECKUX CBEICHUN O
BBITIOJTHEHUU CEUECHUM U pa3pe30B)

A)

1.KOHTYp HQJIOKEHHOT'O CE€UeHHUsI 0OBOAAT: A) CIUIOIIHOM TOHKOW JMHUEH bB)
CILIOITHOM TOJICTOM OCHOBHOM JIMHUEM.

2. KOHTYP BBIHECEHHOTO C€YeHHsI 0OBOJAT: A) CIIOIIHOM TOHKOM TUHUEH

b) crutontHo# TOJICTONM OCHOBHOM JTUHUEH
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3.MeTaJIbl U UX CIUIABBI IUTPUXYIOT: A) HAKJIOHHOW TOHKOW JIMHUEW O] yTIIOM
45 b) ceTyaToi IITPUXOBKOM

4. TONIIMHA PA30MKHYTOM JIMHUU paBHA: A) TOJIIMHE JIMHUNA KOHTYypa JeTalien

b) nonoBrHE TONIMHBI IMHUI KOHTYpa JAeTalied B) moiTopsl TOMIIUHBI JIMHUI
KOHTYypa JeTaliei

5. eciii BBIHECEHHOE CEUCHHE CUMMETPUYHO U PacrojaraeTcsi Ha MpoJI0JKEHUN
CEKYIIEH, TO CEKYIIYIO MIJIOCKOCTh U COOTBETCTBYIOIIEE ceueHre A) 0003HauyaroT b) He
0003HaYar0T

6. CEeKyllylo IUIOCKOCTb O0O03HAYarT TOJIBKO Pa30MKHYTBIMH JIMHUSIMHA B
ciydae:

A) HAJIO’)KEHHOTO CHUMMETPUYHOTO ceueHUs b) Ha0)KeHHOr0 HECUMMETPUYHOTO
CEUCHHUS

7. eclii IeTallb UMEET OJIHY IUIOCKOCTh CUMMETPHH, a pa3pe3 pacloaraeTcs Ha
MeCTe OJIHOTO M3 BUJIOB, TO TNIOCKOCTh U pa3pe3: A) o0o3HayatoT b) He 0603Haua0T

8. B cilydyae COEIMHEHUS BHJA C YaCThIO pa3pe3a, rpaHUlleld BHAA U pa3pesa
SIBJISICTCSI:

A) ocb cummMeTpuu b) BoIHHCTAst TOHKAS! JIMHUS

9. mpu COEAMHEHUN 72 BUAA U /2 pa3pe3a rpaHulIed BUAA U pa3pe3a sBISCTCS:

A) ock cummeTpuu b) BoHUCTAst TOHKAsE TUHUS

10. mpu coenuHeHuu Y2 Buna ul/2 paspesza Buj pacnoiaraiot: A) cieBa b)
CrpaBa

11. MECTHBIHN pa3pe3 OrpaHuYMBalOT: A) TMHUEN KOHTYpa b) BOIHUCTON TOHKOM
JIMHUEHT

12. Tonkyto CTEHKY (peOpo >KEeCTKOCTH) 3allTPUXOBBIBAIOT, €CIIM CEKyIas
IJIOCKOCTh MTPOXOMT:

A) Bons pedpa b) monepek pedpa

13. B cilydae TOYCHOH OeTand, Mpu coeauHenuu 1/2 Buma u % paspesa BHI
pacroararor:

A) cBepxy b) cHuzy

Tect IIpaBuiia opopmiieHus: Yepre:keii (3HaHHE TEOPETUUECKUX CBEICHUI O
0 COOPOYHBIX YEePTEKAX )

1. KakoBo Ha3HaueHUE COOPOYHOro YepTexKa?

a) HeoOxoauM 111 M3roTOBIICHUS JIeTaIel COOPOUHOM € TUHUIIBI

0) HeoOxoaum a1t KOHTPOJIS COOPKH COOPOYHOM €IMHUIIBI

B) HeoOxomum kak DOKyMeHT, Hecymui WH(OpMaIio o0 yCTpONCTBE U
MIPUHIIATIE B3aUMOICHUCTBUSI COOPOUHOM €TMHUITBI

2. Kakuie 0CHOBHBIC CBEICHUS CONCPIKUT crierudukanys?

a) [To3unmu, pa3pesbl, KOIMYECTBO U MaTepUalibl I€TANICH, BXOJSAIIME B COCTaB
cOOpPOYHOI eTMHUIIBI

0) [lo3unmu, HaMMEeHOBaHKE, BUJIBI M MaTEpUaJIbl IeTajel, BXOIIIINX B COCTaB
COOpPOYHOU €UHUIIBI

B) [lo3uninu, KOIM4eCTBO, HAMMEHOBAHUE U MaTEpHUalbl JAeTallel, BXOJAIIUX B
cocTaB COOPOYHOU €TUHUIIBI
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3. Kak yka3bIBaloT Ha cCOOpOUHOM YEpTEkKE HOMEPA TO3ULIMIA JeTaeit?

a) Ha nunusix-BeiHockax. [locieqoBaTeIbHOCTh HOMEPOB MO3UIIMI HE HUMEET
HUKAKOT'O 3HAYCHUS

0) Ha nuHusax-BeiHOcax. IlepBbIMuM MAyT HOMEpa MO3ULMN HECTaHJAPTHBIX
JieTaliel, a ocJie CTaHIapTHBIX

B) Ha nuHusx-BeiHOCKax. [IpuueM mocienoBaTenbHOCTh HOMEPOB MO3UIIMIA
netanel umeeT 3HadeHue. [lepBpiMM HIyT HOMEpa NO3ULMN CTaHAApTHBIX AeTalel, a
MIOCJIE HE CTaHJAPTHBIX.

4. Kax BBIIOJIHAIOT LITPUXOBKY B pa3pe3e Ui ABYX CMEKHBIX JeTanen?

a) Pa3HpIMM 110 HaKJIOHY JIMHUAMHU (Ha OAHOM J€Talu MOJ YriioM 45 Tpaaycos,
Ha BTOpoil — 75 rpagycoB). Takum oOpa3zoM, 4TOObI ObUIO BHJIHO, YTO MEpBasi JeTalb
OTJINYHA OT BTOPOM JETAJIH.

0) JIuHUSAMU pa3HON TOJILEHBI, PA3HOTO HAKJIOHA, IPUYEM PACCTOSHHE MEXKIY
JMHUSIMH BBITIOJTHSAETCS. OTUHAKOBBIM

B) TOHKMMH HE OCHOBHBIMU JTUHUSIMH, Ha TEPBOM JETaIN JIMHUU IITPUXOBKH
JIOJKHBI OBITh HAKJIOHEHBI MTOJT YIJIOM 45 TpagycoB, Ha BTOpoi aetann — 345 rpaaycoB
OTHOCHUTEJIbHO OJJHOM JINHWU OTCYETa MapajjieIbHO OCHOBHOM HaJmucH yeprexa. Ha
NepBOM M BTOPOM JA€Taau JMHUM IITPUXOBKM MMEIOT OJMHAKOBBIM IIar U He
IPOAOJDKAIOTCS 3@ TPAHULIBI IETaIH.

5. Kakue peranm W mOpu Kakux YCIOBUSAX Ha3bIBAIOT Ha 4YEpTEkKE HE
pacce4eHHbIMU?

a) JIroOble neTanu, HaXOAIIUEeCs 3a CeKYIIEH TIOCKOCThIO

0) JIroOble AeTanu, HaXOoASIIUECs Mepe]] CEKYIIEH MI0CKOCThIO

B) Banpl, mmonku, GOATHI, IMUIBKK, BCE HE MYCTOTENbIE Tela, KOTaa uX
CEeKyIIas INIOCKOCTh MPOXOAUT BJIOJIb MX OCEBOU JIMHUMU.

6. Uto Ha3bIBaeTCs eTaTupOBaHUEM?

a) DTO mpouecc KOMUPOBAaHUS OTAEIBHBIX JAETaliell ¢ yepTeka cOOpOUYHOM
CIMHUIIBI.

0) D10 mpoliecc coCTaBiICHUSI pabOUMX YEPTEXKEH MO YepTexKy COOPOUHOMU
CIMHUIIBI.

B) DTO BayKHEUIIUH 3Tal B TPOSKTUPOBAHUH COOPOYHON EAUHUILIBI.

7. CKOJIbKO BUJIOB, U KaKMM 00pa3oM JI0MycKaeTcs pacrnojarath n300paxenue
JIeTajd Ha COOPOYHOM YepTeKe?

a) TonbKko r1aBHBIN BUA U BUJI CTIpaBa C MPUMEHEHUEM HEOOXOAMMbBIX MECTHBIX
pa3pe3oB, co0II01ast MPOCSKIIMOHHYIO CBA3h

06) Tonmpko TriaBHBIA BHJI W BHUJA ClIeBa MPUYEM JIOMYCKAETCAd HapyllaTh
IPOECKLIMOHHYIO CBS3b

B) HeoOxonuMoe u HauMmeHbllIee KOJUYECTBO U300paKEHUI ¢ COBMEIICHUEM
BUJIOB U pa3pe30B, COOMI0Aasi MPOEKIIMOHHYIO CBSI3b.

8. Ilepeuncinute Ha3BaHME pa3MEpPOB B MOPSAAKE IOCIEAOBATEIILHOCTU
IPOYUTAHHBIX ONpEAEICHUM

Pa3mepsl, onpenensronme npeaeibHble BHEIIHUE WIX BHYTPEHHUE OYEPTaHUS
U3JIeNus

Pa3mepsl, 10 KOTOPBIM U3/IEIHE KPEMUTCS HA MECTE MOHTaXa
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Pa3mepsl, 10 KOTOPBIM U3/ENHE KPEIUTCS K IPYTHM U3IEIUAM

a) yCTaHOBOYHBIE, TabapUTHBIC, MPUCOCTUHUTENbHBIC; 0) MPUCOCAUHUTEIbHBIE,
rabapuTHbIE, YCTAHOBOYHBIE; B) rabapuTHBIC, YCTAHOBOYHBIC, IPUCOETIUHUTEIbHBIC.

9. OrmeTbTE, YTO MPaBWIIBHO MOJPa3yMEBAIOT IOJ YTEHHEM COOPOUYHOTO
yepTexa?

a) YCTaHOBUTH HA3HAYEHUE, YCTPONUCTBO U MPUHIUI IEHCTBUS N300paKEHHOTO
U3JIeNus;

0) BrIICHUTH B3aMMHOE PACIIOJIOKEHUE ACTANCH U CIIOCOOBI UX COSTUHEHUS
ApPYT € ApYTOM;

B) BrpusicHuUTh popMy, Ha3HAUECHHE U B3aUMOJICHCTBHE JETANCH U3/IEHSL.

10. Ot™meThTE, YTO ABISAETCS YIPOIIEHHUEM, KOT/Ia HA COOPOYHOM YEepPTEKE HE
MOKa3bIBAIOT:

a) (packu U CKpYTJIEHUS MaJIbIX PaJInyCOB,

0) HeOouibIIe YTayOJaeHUs U BBICTYIIHI,

B) OTBEPCTHSI MaJIbIX PAJNYCOB U OCEBBIC JINHUM.

KoHTpo/ibHO-U3MepHTe/IbHbIE  MAaTepHaJbl  NPAKTHYECKOH  4YacTH
IpOrpaMMbl BKJIIOYAIOT 3a/1aHUs Ha BBINOJHEHHE yepTeXka JeTald U JaHbl Ha JBa
BapuaHta c auddepeHunanuedl (3agaHusi BTOPOrO BapuaHTa YMPOILEHHBIE).
[TpakTnueckue pabOThl HA YCTHOE UTEHHE uYepTeka OJHOTO BapuaHTa, T.K. pabora
BBITOJIHAETCS KOJUIEKTUBHO.

I'paduueckas padora 1 «JIunum 4eprexa» (IPOBEPUTH HABBIKU PaOOTHI C
YepTEKHBIMU MHCTPYMEHTAMU U YMEHUE BBITIOJIHATD JTUHUM YepTexka)

Mot~ 4 I'paguueckast padora 2 «UepTre:k mI10cKkoi aerajm» (MpoBEPUTH
| EEET ‘ HaBBIKM PAOOTHI C YEPTEKHBIMM HHCTPYMEHTAMU U YMEHHE HAHOCHUTh

T | pa3Mepsl)

‘:‘
. | I'padpuueckass padora 3 «MoaenupoBaHue 10 YePTEKY»
(IpOBEPUTH MPAKTUYECKOE YCBOCHUE MTOHSATUSI MPOEKIITMOHHOM CBSI3MU. )

A HA
E@

N I'paduueckasn padora 4 «Yeprexn "
aKc0H0MeTpnqec1me NPoeKIUN NPeaAMeTOB» (TIPOBEPUTH HABBIKK MOCTPOCHUS U
- 3;' HaXO0KJICHUS TIPOCKITNI IpaHel, pedep B TOUYCK MpeaMeTa)

o)

.}‘)

I'padpuueckass padora S«IlocTpoeHne TpeTbed NPOEKHUM IO JBYM
IlaHHbIM» (yMeHHe CTPOMTH TPETBEO HPOEKLIAIO 110 IBYM JAHHBIM ).
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I'padpuueckas padora 6 «ConpsizkeHus» (yMEHHE BBITIOIHATH YEPTEXK ACTAIH
~ -~ | C HWCIOJIb30BAaHWEM T'E€OMETPUYECKUX IOCTPOCHHW, B TOM 4YHCIE

A VT i)
@‘ COHpH)I(GHHH

: IpakTnueckasi padora 7/ «YCTHOe YTeHHe YepTe:ka» (YMECHHE
” YUTATh YEPTEXK IO TUIAHY)

I'padpuueckas padora 8 «Yeprex mpeamera B Tpex
BH/JaX ¢ npeodpasoBaHueM ero (popmbl (yMEHUE BBHIIOIHATL YEPTEXK MPEAMETA C

@ npeobpa3oBaHuEeM ero (GOpMBbI)
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\Z .
s N I'paguueckass padora 9 «IcKku3 U TeXHUYECKHUI

PHUCYHOK JeTajau» (YMEHUE BBIOIHATD
ACKU3 U @ @ TEXHUYECKUN PUCYHOK JETaJIN)
I'padpuueckas padora 10 «Ueprexk neTajnu ¢ BKJIIOYEHHEM 3J1€MEHTOB
KOHCTPYMPOBAaHMD» (YMEHUE BBINOJIHATH YEPTEXK JACTAIU C BKIIOUEHUEM 3JIEMEHTOB
" KOHCTPYMPOBaHMS)
I'paduueckas padora 11 «BbinojiHeHHe YepTe:ka MpeaMeTar

(KOHTpOJIbHAS; UTOTOBas )
(IpoBepUTH HABBIK BHIMOJIHEHUS YepTEkKa MPEAMETA)

I'paduueckas padora «Cedenusr» (MPOBEPUTH YCBOCHUE MPAKTUUYECKUX
HaBBIKOB T10 TEME)
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I'papuueckass padora «IcKU3 AeTajlud ¢ NMPUMEHEHHEM He00XO0AUMOro
pa3pe3a» (IpOBEPUTL YMEHHE BBIIIONHATH IIPOCTHIE PA3PE3bI)
INCNRINEN

I'padmueckas padora «YUepTex nerajm ¢ mpuMeHeHHeM pa3pe3a» (IIPOBEPUTH

MMPAaKTHUYCCKNC HABBIKU I10 TeMe) ~ lﬂ
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IIpakTHyeckas padora 4 «YCTHOe YTeHHe YepTeskein» (IPOBEPUTH HABBIK
= YTEHUS YepTexka 0 IJIaHY)

I'padpuueckass padora 5 «IckuM3a aeraju ¢ HATYPbl ¢ NPHUMEHEHHEM
paspesoB» (HpOBepI/ITb MPAKTUYECKUE HABBIKH 110 TEME)

I'paduyeckas padora 6 «Yeprex pe3b00BOro coeanHeHus»» (yYMEHHE
BBINIOJIHUTh YEPTEK PE3bOOBOr0 COCAUHEHUS, UCIOb3Ysl YIPOUIEHUS! IPUMEHIEMBbIE
CTaH/IapTOM)

e E—-—- a»
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HpaKaneCKaﬂ padora 7 «UreHue cOOPOYHBIX YepTexe» (YMEHHE YNTATh
i YEepTEXK MO IJIaHY)

MeToanyeckue MaTepHuaJIbl

IIepcnexkrusa.

[lepcnekTrBa — Hayka 0 MeToAax M300pakeHUs! Ha MIOCKOCTH OOBEKTUBHOIO
IPOCTPAHCTBA M HAXOISIIUXCS B HEM OOBEKTOB B COOTBETCTBHM CO 3PUTENIbHBIM
BOCIIPHUATHEM HTOTO IPOCTPAHCTBA YEIOBEKOM.

Bo Bropoii monoBune 20 Beka coBerckuil akagemuk b.B. Paymeno6ax,
3aHUMAaBIIUICS (PyHIaMEHTAIbHBIMU UCCIEOBAHUSIMU B 00JaCTH PAKETHOM TEXHUKHU
U KOCMHUYECKHX II0JIETOB, CO3Jal U MaTeMaTH4YeCKH OOOCHOBajJ OOUIYI0 TEOPHIO
nepcreKkTuBsl. [Ipu nocTpoeHnu cBoel TEOpUM OH MCXOAWII U3 TOTO, YTO 3PUTEIIBHOE
BOCIIPUSITUE YeJIOBEKa JABYXCTyneHdaroe. [lepBoil cTyneHbto siBisieTca o0pa3zoBaHue
n300pakeHus OOBEKTHMBHOTO IIPOCTPAaHCTBA Ha CETYATKe [Ja3a, a BTOPOH —
BOCCO3/IaHME Ha ATOM OCHOBE OOJIMKAa BHEIIHEr0 IPOCTPAHCTBA B YEJIOBEYECKOM
CO3HAHMH (MEPLENTUBHOIO IPOCTPAHCTBA) TOCPEACTBOM CIIOKHOM pabOThI TOJIOBHOTO
Mo3ra.

Beimonnue  maremarnueckue pacuethl, B.b. Paymen6ax npumen
3aKJIFOUEHUIO0, YTO JIF000E TIOCTATOYHO MOJHOE M300pa’KEHUE OTIAECNBHOTO MpeaMeTa
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WIN TPYMIBI IPEIMETOB MOUTH BCeraa OyIeT coAepk aTh «OIUOKuy. Tak Kak 4emoBeK
BUJIUT TPOCTPAHCTBO IMO-Pa3HOMY: OJM3KOE MPOCTPAHCTBO — MO OAHUM 3aKOHAM,
OoJee yaalieHHOE IO JPYTruM, TO, COOTBETCTBEHHO, Pa3IMYHbIC BAPUAHTHI CUCTEMBI
NEPCHEKTUBbl OTIMYAIOTCS JIPYr OT JIpyra CcrocoOOM pachlpeneieHusi 3TUX
HEN30€KHBIX OIIHUOOK.

[Ipsimast nuHEHAs MEPCIeKTUBA. Teopus JIMHEWHON NEPCIEKTUBBI MOCTPOCHA
Ha MOHOKYJISIPHOCTH 3p€HUS, T.€. MOJAPa3yMeBAETCs HATMYUE OJHONU (PUKCUPOBAHHOM
TOYKH 3peHUs (MPU U300PAKEHUH MPEAMETOB Ha JOCTATOYHO OOJIBIIOM PACCTOSTHUU
paznuuusi u300pakeHUd g 0o0OMX TIJ1a3 HE3aMETHbI, JMOO HE3HAUUTEIbHBI).
JluneliHas TMeEpCIEKTHBA TAaKXKe MPEAINOoiaraeT €IMHYI0 TOYKY CXOJa Ha JIMHUU
TOpU30HTA (MPEIMEThl YMEHBIIAIOTCS MPONOPIUOHAIBHO MO MEpEe YAAICHHUS UX OT
NEPEHEr0 IUIAHA).

B Hame BpeMs pacnpoCTpaHEHO UCIOJb30BAHUE TMPSIMOM  JIMHEHMHOU
NEPCIEKTUBBl H3-3a OONbIIEH «PEATUCTUYHOCTU» TaKOro H300pakeHUs U, B
YaCTHOCTH, U3-3a UCIIOJIb30BaHUs JAHHOTO BUAa NpoeKkuuu B 3D-urpax.

OOparHasi nuHeWHas mnepcrnekTuBa. HaydHble ucciaegoBaHus, MO3BOJIMIN
C/IeJIaTh BBIBOJI, YTO JIFOOOM YEJIOBEK BUIUT MPHU ONPEIEIECHHBIX YCIOBHUIX MPEIMETHI
B Jierkod oOpaTHoil mnepcrnektuBe (10 10°). Dddext o0paTHON NEPCHEKTUBBI
3aKJII0YAETCS B TOM, UTO YJIaJICHHOE 300paKEHO B OOJIBIIINX pa3zMepax, yeM OJIM3KOe.
OTOT BUJ NEPCHEKTUBBI, IPUMEHSUICS B BU3AHTUICKOW U IPEBHEPYCCKOM KUBOIIMCH,
a B HACTOfAILIEE BpeMs MOJYy4YWJI CTPOro€ MaTEMaTHYECKOE OMNHCAHWE W Hallelnl
NPUMEHEHUE B ATOMHON M BJIEKTPOHHOM MHUKPOCKONHUH, a TaKKE€ B KOCMUYECKUX
TEXHOJIOTUSX MIPU CTHIKOBKE KOpaOJeH.

[Ipsimast  mepcriekTrBa

OOparHast mepcreKTuBa

AKCOHOMETpPUS — OJWH U3 BHJIOB IEPCHEKTHUBBI, OCHOBAHHBIM Ha METOJE
napajuleIbHOTO TPOCIUPOBAHUS, C IMOMOLIBI0 KOTOPOTO HArjsiAHO H300pakaroT
poCTpaHCTBEeHHbIE Tena. [lpu u3o0pakeHUM OJM3KUX OOBEKTOB, a TaKXKE MPH
nepeaaue He CIUIIKOM OOJIBIIINX W CUJIBHO YAAJIEHHBIX 00BEKTOB, UMEIOIIUX MAaJIbIi
VTJIOBOM pa3Mep €CTECTBEHHOE M300pakeHUE MOTydaeTcsl UMEHHO TIPU OOpaIlleHUH K
aKCOHOMETPHH.

JIuHenHas nepcrnexkTuBa

N3omerpus

Jumerpus

Tpumerpus

Cdepuueckas nepceriektrBa. Bua nepcnekTHBsl, i€ MPUCYTCTBYIOT HECKOJIBKO
TOYEK 3PEHUS, a TAK)KE HAKJIOH BEPTUKAIBHBIX OCEH K LIEHTPY U Pa3BOPOT INIOCKOCTEN
K niepennemy 1iany. Chepruyeckrue UCKaKEHUS MOKHO HAOJII0IaTh Ha CHEePUIECKUX
3epKaJbHbIX MOBEPXHOCTSIX.

LentpanbHas mpoekuus NpocTpaHCTBa Ha cdepy, win chepuyeckas
NepcreKTiBa Haubosee TOJHO YJOBIETBOPSET (U3MOJIOTUUM U TCHUXOJIOTHH
3pUTEIBLHOTO BOCHIpUATUA. B cBsA3M ¢ 3TUM, chepruyeckas nepcrnekTuBa npuoOpeTaeT
0CO0YI0 aKTYaJIbHOCTh MIPH CO3/IaHUK HOBOM KOMIBIOTEPHOM Cpeibl KOMMYHUKALIMH —
BUPTYaJIbHON PEATBHOCTH.
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JluneiiHasg mepCIeKTHBAa — H300pakeHHEe OOBEKTa, MOJYyYEHHOE METOI0OM
LHEHTPAJIBHOIO NPOEUUPOBAHUS Ha KAPTHHHOW IIOCKOCTH MEPCHEKTUBHOIO anmnapara
IPOELUPOBAHUS, IPEACTABIISAIOIEIO COOOM HEMOABUKHYIO FEOMETPUUECKYIO CUCTEMY
IUIOCKOCTEM, JIMHUM H TOYEK, KOTOpbIE HAa3bIBAIOTCS DJIEMEHTaMH JIMHEWHOM
HEPCIEKTUBBI.

IMousitue «Yepuenue»

YepTerk — 3TO JOKYMEHT, COACpAIIUi KOHTYpPHOE H300pakeHHEe M3ACIUs U
Jpyrue JaHHble, HEOOXOIUMBIE KaK H3TOTOBJIEHUS, KOHTPOJS U UIACHTH(PHUKAIUU
U3JIENNS, TaK U JJIS OTlepalfii ¢ CaMUM TOKyMEHTOM.

Korna n3zo0paxaroT npeaMeTsl npuéMamMu 4YepueHusi, He T0JaralTcs Ha OUH
rJla3oMep U BEPHOCTh PYKH, a TONB3YIOTCS Pa3HBIMH  BCIIOMOTATEIbHBIMHU
MHCTPYMEHTAMHU. 3aTO OT 4epTexa TpeOyeTcsi TOUHOE BOCIPOU3BEICHHE Pa3MEpPOB
npeaMera, B ONpeNeNéHHOM MacuTade, BCJEICTBUE YEro IMEpPCHEKTUBHOE
n300pakeHHe yrnoTpeOasieTcss BECbMa PEJIKO (TaK KaK OHO MCKaXKaeT pa3Mephl 4acTel)
Y 3aMEHAETCS NMPOEKIUAMHU, 10 MpaBuiIaM HauepTareiabHou reoMerpun. C pa3BuTuEM
IPUMEHEHUHN IpaUyecKoil CTaTUKU MPH MOMOIIM YEPUEHUS CTalld JIETKO U OBICTPO
pemath MHOXKECTBO YMCIEHHBIX 3a7ad, BCTPEUAIOLIUXCS IPU MPOEKTUPOBAHUU
COOPY’KEHHUI U MAIIUH U TPEOYIOIIUX CIOKHBIX alreOpandeckuX BHIKIAIO0K.

[lom wWMeHEM «reoMEeTpUYECKOE UEepUYCHHE» MOAPA3yMEBAIOT  OCOOBIN
MOJIFOTOBUTENLHBIN MTPeIMET MPOTpaMMbl HAYalbHBIX TEXHUYECKUX YUMIIUIL: YTOOBI
OPUCTYNHUTh K H3YYCHHIO HMCKYCCTBA YEPUYCHHS YUYEHHUKAM IMOKA3BIBAIOT TPUEMBI
ynoTpeOaeHus YepTEKHBIX NHCTPYMEHTOB W 3aCTaBJISIIOT pelIaTh Ha Oymare pasHble
reoMeTpuyeckue 3amaud. HaumHas ¢ JEWCTBUTEIBHO HYXXHBIX, KaK MpPOBEICHHE
napayuIeTbHBIX U MEPICHANKYISIPHBIX MPSAMBIX, EJICHUS MPSMBIX U YTJIOB Ha PaBHBIC
4acTH, NOCTPOeHUs1 GUTYp B pa3HbIX MacmiTabax, JOXOIAT J0 PELIEHHs TOBOJIBHO
CJIOKHBIX YACTHBIX 33/1a4 U TOCTPOEHUS PAa3HBIX IJIOCKUX KPUBBIX M MPABUIIBHBIX
y30pOB, BHIOPAHHBIX JIUIIIb C LENbI0 «HAOUTH PYKY» U IOCTUTHYTh HEKOTOPOU CTENEHU
IE€OMETPUYECKOTO  «Pa3BUTHs». 3aTeM YK€ TMepexodsiT K «IPOECKIHOHHOMY
YEpUCHHUIO»: MNPAKTUUECKOMY H3YUYEHHMIO HayepTaTeJIbHOM TE€OMETPUU U Pa3HbIX
CUCTEM IMpOEKIMH, Ha HeW OCHOBAaHHBIX. OTH Hay4dHble OCHOBBI YEpPUCHHUS
pa3padaThIBAOTCS IaJIbIle COOOPA3HO CIEUATLHOCTSIM, TPEOYIOMNUM Pa3HOOOPa3HbIX
pE3yNbTaTOB, JOCTHTaéMBIX OCOOBIMH TpHEMaMH W HaBbIKaMd. YepueHue
reorpaduyeckux U TomorpauuecKkux KapT, CUTYallMOHHBIX W MEKEBBIX IUIAHOB
TpeOyeT cobtoieHNs 00IBIION TOYHOCTH B pa3MepPax U pacKpallvuBaHUsl YCIOBHBIMU
KpackaMu U mpuéMaMH. APXUTEKTYPHOE YepUCHHE MOJIb3yeTCs IPYTUMH yCIOBHBIMHU
0003HAYCHUSAMHU U IPUEMAMH, HO TOXE TpeOyeT TOUHOTO COOJIOICHUS Pa3MEPOB, TaK
KaK MX OMPEACIISIOT MPH MOJIH30BAaHUH IJIAHOM HEMOCPEACTBEHHBIM U3MEPEHUEM TPU
NOMOIIM [UPKYJIS M MaciuTadba. B 3aBoJCKuX yepTexax, 1aBaeMbIX B PyKH pabOuuM-
UCIIOJTHUTEISAM, OOJBbIIEH YacThIO JOMYyCKaeTcsi Oojee rpy0oe HCIONHEHNE, TOTOMY
YTO TJIaBHBIE Pa3Mepbl OOBIKHOBEHHO HAAMMCHIBAIOTCSA, @ CaMble YEPTEKHU YacTO
UCTIOJHSIOTCS B HATYpPaJbHYIO BEIMYMHY. B cTapuHy OBUTIO MPUHATO THIATEIBHO
OTJENbIBATh BCE MHXEHEPHBIE, apPXUTEKTYpHbIE U MAIIMHOCTPOHUTEIbHBIE YEPTEKHU:
BbIUEPUMBATh TOHKMMHU JIMHHUSIMH, TIIATEIbHO PAcCKpallMBaTb M JaXXe OTTEHSTh


https://dic.academic.ru/dic.nsf/ruwiki/238283
https://dic.academic.ru/dic.nsf/ruwiki/113396
https://dic.academic.ru/dic.nsf/ruwiki/32012
https://dic.academic.ru/dic.nsf/ruwiki/132854
https://dic.academic.ru/dic.nsf/ruwiki/1097
https://dic.academic.ru/dic.nsf/ruwiki/24123
https://dic.academic.ru/dic.nsf/ruwiki/177463
https://dic.academic.ru/dic.nsf/ruwiki/1432
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OKpYTJIbl€ TOBEPXHOCTH Pa3MbIBaHUEM TYIIU. B Halll MpakTUYECKHUl BEK 3TH MPUEMBI
YIPOILEHBI, YTOOBI JOCTUTHYTH OOJIBIIIEH CKOPOCTH U ACTIEBU3HBI UCIIOJHEHUS 3a CUET
€ro HU3sAIIECTBA.

Tpanchopmanus MOBEPXHOCTH MJIOCKOIO JIMCTA.

BrinonHenne HeOONMbIINX 3aJaHUM, 4acTO aOCTPAaKTHBIX, C HCIOJIb30BAaHUEM
Pa3IMYHBIX CPEJCTB (CUMMETPHUS, aCUMMETpPHsI, CTATUKA, TUHAMHKA, aKIIEHTBI, PUTM,
Maciitad u Jp.) ¥ MPUHIIMIOB KOMIIO3UIUU (KOHTPACT, HIOAHC, TOXKAECTBO) TpeOyeT
COOTBETCTBYIOIIUX TEOPETUUECKUX 3HAHUM. J[JI BBINOJHEHUS 3aJaHUI HEOOXOUMBI
TaKk)Ke CBEACHUA O BHJAX pUTMa (METp, PUTM MPOCTOM, CIIOKHBIN, YOBIBAIOIIUH,
Hapactatomuii u T.4.). Pabora c Oymaroil TpeOyeT 3HaHUS €€ TEKCTYPHBIX
ocoOeHHocTe. bymara mno-pazHOMy moAmaeTcsi CruOaHUI0 B 3aBUCHUMOCTH OT
HaIpaBJ€HUs BOJOKOH. B ocHOBe 000N CTPYKTYphl JIEKUT KOHCTPYKIIHS,
npecTaBisitonias co0oil cuctemMy pedep )KeCTKOCTH, OJTy4aeMBbIX B pe3yJibTaTe cruda
aucta Oymaru. B ienom cTpykTypHbIe U KOHCTPYKTHUBHBIE CBOMCTBA BCAKOTO U3/IEIHUS
u3 Oymaru 3aBUCAT OT XapakTepa, KOJIMYECTBA U HaIlpaBJIeHUs pedep )KECTKOCTH.

Co3naBas cioxHble (opMbl, HE OOOMTHUCH 0e3 CruOOB KPHUBOJUHEHHOTO
xapakrepa. HeKoTopyro KpHUBYIO JMHUIO MOXHO IMOJYYUTh C MOMOILIBI0 MAakE€THOTO
HOa. ['TyOOKMI1 HaJipe3 MOKET MPEBPATUTHCS B HEXKEJIATEIbHBIM CKBO3HOW IPOPE3.
JInsi KOHCTPpYMpPOBAHMS KECTKMX M YETKUX (POpPM pPEKOMEHAYETCS HCIOJIb30BaTh
IUIOTHYIO PUCOBAJIBHYIO WJIM YEPTEKHYIO Oymary, KOTOpas MO3BOJSIET BBINOJHSTH
TaKHe Olepanuu, Kak crudaHue, CKpydyuBaHue, popesbl, ToQpupoBaHUe U T.I1.

3ananue. [IpeoOpa3zoBarh MJIOCKUM JUCT OymMard B pasjiMuHbIE CKJIaA4aTo-
HaJPE3HbIE CTPYKTYPHI U penbepHble GOpMbI (CKIAIKU, TAPMOLIKH, «OPEBHBIIIKNY,
«ctuk», mnonychepy). Ilomyunts penbedHbIE TOBEPXHOCTH Pa3HOOO-pa3HbBIX
PUTMHUUYCCKUX pelieHnuid. J[Js BBIMONHEHUS 3aJaHui HEO0OXOIUMO HCIOJIb30BaTh
pa3IuYHbIC PUTMBI (METP, PUTM TIPO-CTOM, CIIOXKHBIM, YOBIBAIOIINIA, HAPACTAIOIINA U
T.J.).

Lens pabGotel. HM3yueHue mnpueMoB OyMaroIiaCTHKH, IUIACTHYECKUX U
JEKOPaTUBHBIX BO3MOKHOCTEH MaTepuana; 3aKpeluieHue TEOPETHUYECKUX 3HAHUU 110
TEKTOHUKE JIUCTa, MPeoOpa30BaHMIO IJIOCKOCTH B pelbed € HUCHOJIb30BAHUEM
Pa3IMYHBIX TUIIOB CTUOOB, TPUOOPETEHUE MPAKTUUECKUX HABBIKOB PAOOTHI € MIIOCKUM
JUCTOM Oymaru u co3ganue peiabedoB 3aaHHON (HOPMBI.

Marepuanbl U TEXHUYECKHUE CpeAcTBa. 6 JMCTOB IUIOTHOW Oymaru (BaTMaH
["oc3nak) pazmepom 10x10 cMm, pe3ak, TuHENKa, KapaHaalll, pe3UHKa, [IUPKYJIb.

TpebGoBanus npu pabote ¢ 6ymaroit. Kapannmamiaeie TUHUN HAHOCHTH TOHKO
3aTOYEHHBIM KapaHaamom Teepaoctu TM-T, coOmtoaaTh TEXHUKY 0€301aCHOCTH TPU
WCITOJIb30BAHUU CHCIHAIBHBIX JIE3BUH NJIs1 pab0Thl ¢ Oymaroii (mpu HEOOXOAUMOCTH
JIe3BHE HAJIOMATh 110 HA/ICEUKE U, 3aBEPHYB B OyMary, BEIOPOCUTH B MyCOPHOE BEJIPO)
WJIM XOPOUIO 3aTOYEHHOT'O pe3aka.


https://dic.academic.ru/dic.nsf/ruwiki/237941
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IIpuioxenne 2

MeToanyeckue peKOMEHIAUUM 110 IPOBEACHUIO 3aHATHI
¢ MpUMEHEeHUueM 000pPyA0BaAHUA.

Kak pa6oraer 3D-npunrtep

Ha naHHbIi MOMEHT €CThb JOCTAaTOYHOE KOJIMYECTBO pa3HooOpaszHbix 3D-
MPUHTEPOB, PA3IMYAIOIIUXCS KaK MO CIoco0aM MedaTrh, Tak M MO0 KOHCTPYKIHUSIM
camMux IpuHTEPOB. M ecii myTH K co3aHut0 (PU3HIECKOM MOJICTTH B KaXKI0OM IIPUHTEPE
KApJAWMHAIBHO PAa3HATCS, TO CaM MPHUHLMI CO3/IaHUSA BE3[E€ MCHOJIb3YEeTCS OUH:
nocjoiHoe co3ganue 3D-mojaenu ToA «PYKOBOJCTBOMY CIEHUAIBHOTO (haiina,
3aJ1al0IIero oopaszel nevyarTu sl KaKaoro ciios MOJIEIu.

Buabl 3D-npunTepoB. TexHOI0THM TeYATH

[Ipexne 4yem meperTH K pacCMOTPEHHMIO YCTPOWCTBA MPHUHTEPA W IpoIlecca
nevyaTy OJvbKe, pa3faesiuM MPUHTEPHI Ha KAaTETOPUH. DTO ICUCTBHUE BBITIOIHIEM CKOpee
JUTs1 OOIIIETO Pa3BUTHS, TIOITOMY €CJIM MHTEPECYIOT TOJIBKO CaMU MPUHIIUIIBI pabOTHI,
MO>KHO CMEJIO MEePEXO0JIUTh K IMMyHKTY 3.

Urak, 3D-nipuHTEpHI OEIITCS:

IIo o0/1acTH HCIIOJIL30BAHUS

. Jomaminne — camblid  Oro/KeTHBIA Tum.  Yacto  coOuparoTcs
CaMOCTOSITEJIbHO, KaK KOHCTPYKTOpP. XOpOUIO TOAXOASAT JJIsi U3TOTOBJICHHS
OTJICJIbHBIX HEOOJBIINX MPEAMETOB MOIITYYHO. B CpemHeM Hy»X JaloTcsi B XOpoIlei
HACTpPOMKe, 0€3 Yero Bpsl I CMOTYT JaTh KaueCTBEHHBIN pPe3yJIbTar.

. [Ipodeccronanbuple — MPUHTEPHI U1 BBICOKOKJIACCHOW Te4aTH, Ha
MOPSIJIOK  JIOPOKE JTIOMAIIHEeW. 3a4acTyl0 MCIOJB3YIOTCS Ha MPEANPUSTHIX IS
U3TOTOBJICHUSI KAueCTBEHHBIX Mojenel. OnHako wu3-3a 0oJjiee COBEPIICHHBIX
TEXHOJIOTMA B CpaBHEHWHW C JIOMAlTHUMHU TPUHTEpAMU TPEOYIOT MEHBIICH
KBaJTu(UKALUKA MacTepa JJisi HaCTPOUKHU.

. [TpompiniieHHBIE — TPOGECCHOHANBHBIC TPUHTEPHI, 3aTOYCHHBIE IO
onpeaenéHHbIe 3a/1a4d MPOU3BOACTBA U padOTAIOUIME B TPOMBIIUICHHBIX MaclITabax.
B OCHOBHOM HCIIOJIB3YIOTCS Ha KPYIHBIX MPEANpHUATHAX. M3-3a IOUTH YHUKAJIBHON
KOHCTPYKITUU KaXJO0TO W3 THIOB TAaKUX MPUHTEPOB ISl HUX TpeOyroTcs ocoOble
yCIIOBUSI HCTONB30BaHMs M TpodeccuoHanu3M mnepcoHana. Creruduyeckue —
[TpuHTEPHI B ATOM KATETOPHH MOKHO OIPEICIUTh W KaK MPOMBIIUICHHBIE, U KaK
npodeccruoHanbHbIe, HO U3-3a UX OCOOCHHOCTU HEJB3sI X HE BBIJICTUTH B OTICIBHYIO
kareropuro. K crenuduueckum MOKHO OTHECTH TPHUHTEPHI, «II€YATAIONIUE) JI0Ma,
OpraHbl W T.I., O KOTOPHIX MHOTHE CIBIIIAIN, KaK O KaKUX-TO JIETeHIAPHBIX
apredakrax. Ha camom peme mporecchl W/WIM HIOAHCHI CO3JaHMS KaKWX-ITHOO
O0OBEKTOB B TaKMX NPHUHTEPAX CIUIIKOM CHJIHHO OTJIMYAIOTCS OT KJIACCHYECKUX
MPUMEPOB, TOITOMY B 3TOU CTAaThe HELEIECO0OPa3HO YXOIUTh TaK JAJIEKO B CTOPOHY.
OpnHako, cpaBeAMBOCTH PaJid CTOUT OTMETUTh, YTO C KOHCTPYKIIMOHHOM CTOPOHBI
T€ K€ MPUHTEPHI-CTPOUTENN OTINYAIOTCA OT HACTOJIBHBIX IPUHTEPOB JIUIIL TEM, YTO
OHM B COTHHU pa3 OoJible, pa3OuparoTcs U cOOMparoTCcs Ha MecTe (Kak MOJbEMHBIE
KpaHbl) U «IIe4aTaroT» 0€TOHOM BMECTO IJIACTHKA.


https://cvetmir3d.ru/3d-printery/domashnie/
https://cvetmir3d.ru/3d-printery/professionalnye/
https://cvetmir3d.ru/3d-printery/promyshlennye/
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Ilo npuHUMIY padoThI (TEXHOJOTUH IEYATH)

PujiaMeHTHbIE IPUHTEPHI

. FDM \ FFF — Fusing Deposition Modeling, uro B mepeBoae o3Hayaer
«TEXHOJIOTHS MOCIOMHOTO HATUIABJICHHUS IJIACTUKOM (TIOJIMMEPOM )».

DoTONOJIMMEPHbIE IPUHTEPBI

. Polyjet (MIM) - ¢doTomonumMep HAHOCUTCS MHKPOKAILIAMHU Yepe3 II03bI
MIEYaTHOM TOJOBKH Ha CTOJ, KaK MPHU CTPYHHOM MeYaTH, U OTBEPIKIAaeTCs Ha paboyeit
ITOBEPXHOCTH 1O/ BO3AeHCTBUEM Y D-N3ITyUYeHUs.

. SLA — mnazepnas crepeonurorpadusi, OCHOBaHHAas Ha MOCIOHHOM
OTBEPKIEHUU KUAKOr0 (POTOMOIMMEPA MO IEUCTBHEM JIa3epa.

. DLP - Direct Light Processing, anamor SLA. Bmecro masepoB DLP-
npuHTepbl ocHalieHbl Y @-nipoektopamu (LED), koTopble 3acBeUnBaOT MOJIEIN BECh
CJION 3a OJuH pa3. B nenom kadecTBo xyxke, yeM B SLA, 0JHaKO CKOPOCTh €YaTH Ha
HOPSIIOK BBIIIE.

. LCD (DUP, Direct UV Printing — npsimass Y® 3acBeTka) - emié oauH
ananor SLA. B kauectBe Y ®-nuozna ucnonb3yercsa LCD-nanens.

IopomikoBbIe IPUHTEPLI

. SLS - Selective Laser Sintering (6yks. Bsibopounoe Jlaszepnoe
Cnekanue). CyTh JaHHOM TEXHOJOTMM B TOM, 4YTO Jaszep (opmMupyer MOJenb,
ITOCJIOMHO TOYEYHO CIEKAsi MOPOUIKOBBIE MATEPHUAIIBI U3 IUIACTHKA.

. MJF - Multi Jet Fusion. Otauune ot SLS B Tom, uro B MJF Ha nopoiok
HAHOCHUTCS CBA3YIOLIEE BEIIECTBO, OCIIE YETO CIeKaeTcsl HH(PpPaKpaCHBIM CBETOM.
. SLM - Selective Laser Melting (Bribopounoe Jlazepnoe I[lnaBnenue).

MeTannuueckuii MOpPOIIOK MOCIOMHO PAaCIUIABIISIETCS] MOIIHBIM J1a3epoM, GOopMUPYSI
3D-Monens.

. EBM - Electron Beam Melting. IToxoxe Ha SLM, oHaKo 371€Ch BMECTO
Ja3epa UCHOJIb3YIOTCS MOIIIHbBIE 3JIEKTPOHHBIE MTyUKHU.
. 3DP - Three Dimensional Printing. Ha maTepuan B mopoiikoBoi dhopme

HAHOCUTCS KJICM, KOTOPBIM CBS3BIBAET TPAHYJIbI, 3aT€M IIOBEPX CKIECEHHOTO CJIOS
HAHOCHUTCS CBEXHUM CIIOW ITOPOIIKA, U TaK Aanee. Ha BbIXo/e, Kak IMpaBuiIo, MOJTYy4aeTCs
Matepuan sandstone (MMOX0KUi 1O CBOMCTBAM Ha THIIC).

Jipyrue

. LOM - Laminated Object Manufacturing. ToHkue JHCTBI MaTepuaia
BBIPE3AIOTCA C MOMOIIBI0 HOXKA WM JIa3epa M 3aTEM CIIEKAKOTCS WIM CKICHBAIOTCA
(JTaMUHHUPYIOTCSI) B TPEXMEPHBIN OOBEKT.

. CLIP - Continuous Liquid Interface Production. Hoas mepcriekTuBHast
TEXHOJIOTHS CKOPOCTHOHM MedaTH, Mpejjararomas “HapalidBaHue”, a HE CO3JaHue
MOJIEIIH TI0 CJIOSAM, KaK BO BCEX MPEIABIAYIINX TPUMEPAX.

Uurass Ha3BaHHUS TEXHOJOTHM, MOXHO JIETKO 3aIlyTaTbCAd B HUX, HO HE CTOMUT
Hamnpsrarbcs. Hanbomnbiee pacrpocTpaneHre MOMyYnId MPUHTEPHI C TEXHOIOTUSIMHU
neyatd FDM u SLA, mo3ToMy Ha UX MpUMEPE MBI U paCCMOTPUM, Kak paboTaeT 3D-
MPUHTEP — 3TOTr0 OyJIeT JOCTATOYHO, YTOOBI B OOIIMX YepTax pa3o0paThCs B TEME.


https://cvetmir3d.ru/3d-printery/?set_filter=y&arrFilter_3_498629140=Y
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Kak ycrpoen 3D-npunrtep

Koncrpykuus FDM

1. Kapkac npunTepa — 6€3 Hero HuUKyJia, Ha HEM Jiepkarcs Bee y3ibl. MoxeT
OBITh OTKPBITHIM JINOO 3aKPBITHIM.

2. ONEeKTpOHUKA — IUIAThl, IIPOBOJA I YNPABICHUA NpPUHTEpOM. Yamie

BCETO COBMEIICHBI C TaHENIbl0 ympaBieHus (3), OJHAKO KOHKPETHO Ha IpuUMepe
3aKpEIJIEHbI OTICIBHO.

3. [Tanens ymnpaBiaeHUsS TPUHTEPOM — IUIaTa C JAUCIUIEEM M KHOIKAMH.
Cocrapisroias 4acTh dJIEKTPOHUKHU IIPUHTEPA.

4, Cron it meyatu — Ha HEM M co3daéTca caMa MoAeib. MokeT OBbITh
MOJAOTPEBAEMBIM (JIJIs1 JTIYUILErO CUEIIJICHUS MOJICTU C TIOBEPXHOCTHIO CTOJIA)

5. Ocu, MOTOpPYHMKH, 3yOYaTble PEMHHU — C IOMOIIBIO HUX IPOUCXOJUT
MepeMeIleHre Tevararomero ys3na. KOHCTpYKIIMM TepelBM)KEHUS MOTYT OBITh
pa3HBIMU: HEMOABWKHBIN WIJIA TTOJABHKHBIN CTOJI, TOAHUMAIOIIMICA y3€Jl IeYaTh WUiin
CTaTUYHBIN C OMYCKAIOIIUMCS CTOJIOM M T.J.

6. Kpenenue aiist KaTyluiku ¢ IIaCTUKOM.

7. [Teuaratonuii a35ieMeHT — SKCTpyiep. C MOMOIIBIO IECTEPEHOK BHYTPU OH
3aTATUBACT IJIACTUKOBYIO HUTh C KaTYIIKH, a C IOMOIIbIO HarpeBaTeIbHOTO 2JIEMEHTA,
COOCTBEHHO, pACIUIABJISICT €ro, IIOCIAe 4Yero O KMJIKHH IIacTHK  ((priaMeHT)
BBIJIABJIMBACTCS U3 OTBEPCTUS cOIUla. B HEKOTOPBIX MOJENSAX MPUHTEPOB BO3MOMKHA
nevyaTh pa3HbIMHU I[BETaMH/TUIIAMH TUIACTHKA OJHOBPEMEHHO 3a CUET KOHCTPYKIIUU
MeyaTariero y3ia, npeayCMaTpUBaIoIe OJJHOBPEMEHHO HECKOJIBKO IKCTPYIEPOB.
OpmHako yaille BCEro 3KCTpyJep B MPUHTEPE TOJIBKO OJWH, MOATOMY JJII U3MEHEHUS
[[BETa MPOCTO CMEHAETCS IUIACTHUK Ha TOT, KOTOPBIM MOHAIO0UTCA B CIETYHOUIUN
MOMECHT.

Kouncrpykuus SLA

Ecmu FDM co3naér Mojienib MOCIOMHO MYyTEM BBIJABIMBAHUS PACIIIIABICHHOTO
IacTuKa U (OpMUPOBAHHS TaKMM 00pa3oM 00bekTa, To SLA mpuHTEep UAET COBCEM
IpyruM nyTéM. Jlazep HanpsiMyro WK Yepe3 MOBEPHYTOE MO ONPEAECIEHHBIM YIJIOM
3epKajio MOCIOWHO «3aCBEUYMBAET» HA TOBEPXHOCTH CTOJA, MOTPYKEHHOTO B KUAKUN
dboTononumep, CI0U, CO3JaBas OUePTaHUS CIO0sI Ha KaXA0W CTYIEHHU.

N3-3a 3TOr0 Ka4eCTBO MEYATH MOYTHU UACAIBHO.

1. Kapkac mpuntepa. B otimuune ot FDM, ¢orononmumepHbie mpuHTEPHI
UCIIOJIb3YIOT B paboTe Y P-u3iayyeHue, mo3TOMY BCET1a 3aKPhIThI 3aIllIUTHBIM KOKYXOM
(1.2) 13 3aTEeHEHHOro CTeKJa, OPIrCTeKIa U T.J., TPEMSITCTBYIOUIETO MPOXO0KIECHUIO
Y®-uzinyyeHus Hapyxy.

2. [Tanenb ynpaBiaeHUs IPUHTEPOM.

3. Cron nis meyaT — pacroliaraeTcsi «BBepx Horamm». B mpouecce neuatu
OITyCKAeTCs ¥ MOAHUMAETCS U3 BAHHOUKH € (DOTOIOJIMMEPOM.

4, Ocp u Hampasisiowmas g MOAbEMA/OMYCKAHMS TEYATHOTO CTOJIMKA.

EnuHCTBEHHBIN MOJABWXXHBIA 3JIEMEHT B MPUHTEPE, HYKEH IS MOJHITUS CTOJIA IO
ciosiM. PaGoTy ocTanbHBIX Oocell BeInoJHsIET Y D-1azep.
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5. Jlazep/mpoextop/LCD-nanenb. DTOT 3JE€MEHT SBISIETCS MCTOYHUKOM
Y ®-uznydeHus, 0OTBEpPIKIA0NIEro (POTOMOIMMEp MO CIOSIM COTIIACHO 00pasIly MeYaTH.
6.  BanHouka j1s oTOmONIMMEPA — CONEPIKUMOE ITOM EMKOCTH U SIBJISICTCS

MaTEepUajIOM IIEYATH.

IIpouecc co3nanusi moaesm ¢ Hyjasi. Kak nedarars Ha 3D-npuHTepe

Co3nanue MoaesH B 3JIEKTPOHHOM BH/Ie

JI71s1 3TOrO ATana B LIEJIOM €CTh JIBA BAPUAHTA JIEVCTBUI: MOXKHO B34Th TOTOBYIO
MO/IEJIb U3 OOIIETOCTYIHBIX UICTOYHUKOB UJIM CO3AaTh €€ CAMOCTOSTEIbHO.

B nepBoM cinydae UCTOUHMKAMHU MOTYT CIY>KUTh TEMAaTHYECKUE CANThI, TAKUE
kak Thingiverse, MyMinifactory, CG Trader u np., a Taxxe Qailibl Urpbl, IPOEKTHI
JOPYTUX JIOJEH U TaK JaJIee.

KoneuHno, He BCE Tak MPOCTO — HAWUTU TO, YTO HYKHO, MOJIYYUTCSA JAIEKO HE
BCErja. 3a4acTylo 3a KaUeCTBEHHYIO MOJENb NPUAETCS 3allaTUTh, IPUYEM HEMAJIO.
AHaJIOTUYHO MOKHO 3aKa3aTh MOJIENb Ha (PpHIIaHC-OMp)KE WM 1O OOBSBICHUIO,
OJIHAKO B OTOM CJIy4ya€ CTOMMOCTb CTaHeT emnié BbIlIe, T.K. 3aKa3 Oyjaer
WHIUBUyaIbHBIM. A OecrlaTHbIE BapUaHTHl 3a4acTyl0 HYKIAIOTCS B OOBEMHOM
00paboTKe MM BOBCE NEPEIENIKE, TaK YTO MHOTJA lLieJecooOpa3Hee OyAeT co3AaTh
MOJEIb CAMOMY.

CamocrosiTenbHOe co3nanue. st 3Toro B Haile BpeMsl €CTh MHOKECTBO
Pa3JIMYHBIX TIPOTrPaMM.

[locne co3manust Mojaenu €€ SKCHOPTUPYIOT HAa KOMIBIOTEP B OJHOM U3
oomenpunaTeix (popmatos: STL, .OBJ, FBX, 3DS u npyrux. Paznuunsie ¢opmatsl
MOApPa3yMEBAIOT HEMHOTO pa3HOE KOoJU4YecTBO MHpoOpMaluu 00 00BEKTE, KOTOPYIO
OHM BMEIIAIOT, OHAKO B IIEJIOM pa3JInyuus HE3HAYUTEIbHBIE U B OCHOBHOM JUKTYIOTCS
mporpaMmamu, B KOTOPBIX MOJIEJIH pa3padaThIBAIOTCA.

IMoaroroBka (paiiyia st mne4aTu

s cnemyroiiero sramna ucnojias3yeTcs crnernuanbHoe 110 — cnalicep. Camblid
pacnpocTpaHeHHbI ciaiicep — Cura, ogHako ectb u apyrue: Simplify3D, Astroprint,
3DPrinterOS u HE TONBKO.

Takast mporpamma «paspes3aeT» MOJIeIb B (haiijie Ha CJIOH U 3a/1aéT KOOPIUHATHI
nepeaBKEHUS TSl KCTpYJiepa MPUHTEPa Ha KaXK0oM ciioe. BOT Takoii myTeBOIUTENb.

311ech e MOXKHO HACTPOUTD TOJNILIMHY CJIOS, MACIITa0, MOJOKEHUE, INIOTHOCTh
3aM0JHEHUs, CKOPOCTh M€YaTH B PA3IMYHBIX MECTaX MOEIH, CO3/IaHHUE CIIEUATbHbIX
MOJACTABOK JJIi HABUCAIOIIMX DJIEMEHTOB MO, CIEUHUAbHBIE  CKPHUIITHI
(moamporpamMmsbl MOBEACHUS ) AJIsI IPUHTEPA U MHOTOE-MHOTO€ JIPYTroe€.

[Tocne Bcex meicTBuUil TOTOBBIN (haiii co Bcel MHGOpMAIIME SKCIOPTUPYETCS
Ha KOMIIBIOTEP B hopmare gcode, mociie 4ero 3ot ¢ai MOXKHO 3arpy3uTh B MPUHTEP
yepe3 SD-KapTy Wi HanpsIMyl0 OT KOMITbIOTEpA, C OMOIIbIO MPoBOAa (IMOCIETHUN
croco0 MeHee HaJexKHbI, T.K. 3D-neyaTs — nonruit npouecc, B reyenue kotoporo K
MOXET MEPEUTH B PEKHUM CHA WM B HEM MOXKET MPOU30MTH COOM, M3-3a Yero rnevyathb
MOUJET HACMAPKY).

IToaroroBka nmpuHTEpa
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Ceituac mopa BKItO4aTh npuHTEp. OTACTBHBIC MYHKTHI MOATOTOBKH K IEYATH
JUIS pa3HbIX THUIOB MPUHTEPOB OTIMYAIOTCA, OJHAKO B OOIIEM Ha STOM JTarme
MPOUCXOUT MPOBEPKA 3JIEMEHTOB KOHCTPYKIMU HA HEUCIPABHOCTb, KaTUOpOBKa
y3JI0B, IPOrPEB COILIA U, BOBMOXHO, CTOJIa, HAHECEHHUE CIEIMAILHOTO COCTaBa Ha CTOJI
JUTSL JIYYILEro CLUETJICHUs ¢ MOJIEIIbIO U TaK Jiajiee.

B cmyusae ¢ SLA, mpoiecc MNOArOTOBKM HEMHOro otindaerca. Camoit
KaJIMOPOBKM M BO3HHU C Y3JIaMH 3HAYUTEIBHO MEHBIIE MPOCTO M3-3a OTCYTCTBUS
MHO’KECTBA U3 HUX (HaIpHMep, oJHa ock nepemertieHus y SLA Bmecto Tpéx y FDM).
[ToaToMy mo GomblieMy CYETY BCE, UTO HYXKHO ClellaTh — 3alUTh (poTomoiuMep B
BaHHOYKY.

Ileuats 3D-monen

Ha nmanenu ynpasiieHusi mpuHTEpa BbIOUpaeMm ¢ailin s edaTd U HaXHUMaeM
KHOTIKY cTapTa. COOCTBEHHO, C 9TOI0 MOMEHTa MU HAYMHAETCS Marusi BOTIIOLICHUS
3JIEKTPOHHOTO MPOTOTHNA B (U3MYECKYI0 MoAelb. B mpouecce meyatw MoOryt
BO3HUKHYTh OIIMOKHA WMJM COOM, TaK YTO BpeMs OT BPEMEHU CTOMT HaOI0/IaTh 3a
noJiokeHueM nien. [loueMy He B TeueHHe Bcel edatu, crpocure Bel? Jleso B TOM, 4TO
3aBOpAXKUBAET IPOIIECC MEYATH TOJIBKO MEPBbIE HECKOJIBKO CIOEB, a BOT JAJIbIIIE BPSII
JIM KTO-TO 3aX0UY€T TPATUTh YaChl CBOETO BPEMEHH (A MPOIIECChl M3TOTOBJICHUS AeTalleh
MOKpYIHee Opesioka UCUUCISIOTCS UMEHHO B Yacax), CUsl y IPUHTEpA.

ITocToOpadoTka

[Ipu cOBOKYIMHOCTH XOpOIIMX (PAKTOPOB, TAKUX KaK KAYECTBEHHBIN MPUHTED,
XOopolasi HacTpoika MW KamuOpOBKa, IOPOrOM TUIACTHK W T.J. MOJAEITh MOXKET
MOJIYYUTHCSl JIEWCTBUTENIBHO MPAKTHUYECKU HJIeadbHOM M o0paboTka He Oyner
MYTOPHOU M TsHKENOM. OIHAKO 3a4acCTyH0 Ha MMOBEPXHOCTU MOTYT OCTAThCS «COILINY,
Oyropku, HEpOBHOCTU M Tpouue NnedeKTsl meyaTv, 3T0 HopMaiabHO. Hy a B ciyuae
nevaTy ¢ MoAAepKKaMu 0e3 TOro 3Tana He 00OMTHCH, BElb ATH CaMmble MOJICTABKH
HEOOXOJIMMO YAAIUTh.

[ToaTomMy BcroMuHaeM ypokH Tpyda U OepéM B PYKH KaHIETSPCKUN HOX,
HanbUIM, HaKIa4yHyl0 OyMary M BCE OCTaJbHOE, YTO MOKET MOHaaoouthes. Ho
TJIaBHOE — He 3a0bIBaTh 1po Th!

Ho sto Bcé ¢ FDM-npuntepom. Ilpu SLA-neuatu monenu TpeOYyrOT Apyrou
ocT-00pabOTKH, TTOATOMY 00s13aTEIbHBIC ITAIBI TTOCJIE IMEYaTH — MPOMBIBKA MOJICIIH B
CIIUpTE, M, €CIM HYXHO, €€ Jo3acBeTka B crenuaibHou Y D-kamepe A
OKOHYATeIbHOTO OTBepkaeHus. Bot Takue BoT CIIA-mponieypsl.



