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1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK.
1.1. IosicHUTeIbHASA 3aNIMCKA.

JlonosiHuTeIbHAS 001Ie00pa3oBaTe/bHAsS 00LEepa3BUBAIOIIAS NPOIPAMMa
«3D - mopeaupoBanusi u mnpororunupoBanue» (HoBble mecra) (manee -
[Iporpamma) npenHa3zHaueHa /it 00bEAUHEHUS TEXHUUECKOM HANIPaBIEHHOCTH.

[Iporpamma peanusyercst B pamkax (eaepaibHOro mpoekTa «Ycrex Kaxjaoro
pebeHkay HaAIMOHAJLHOTO IpoeKTa «O0pazoBaHue» o CO3/IaHUIO0
BBICOKOOCHAIEHHBIX MECT B JIOMIOJIHUTEILHOM 00pa30BaHUMU.

HopmarnBHO-nIpaBoBoOeE o0ecnedeHue NporpaMmmbl

B Hacrtosiiee Bpemsi conepxkaHue, pojib, HA3HAYEHUE W YCIIOBUS pealnu3aiiuu
nporpaMM  JIOTIOJIHUTENIBHOTO  O0pa30BaHUSl  3aKpeIUICHbI B CICAYIONIUX
HOPMATHUBHBIX JIOKYMEHTaX:

— @epnepanbHblii 3akoH 0T 29 nexadpst 2012 roga Ne 273-03 «O6 obpazoBaHum
B Poccuiickoit @eneparum» (cT. 2, cT. 15, c1.16, cT1.17, cT.75, cT1. 79);

— Konnenmus pa3Butusi 1onoidHuTeNbHOro odpazosanus aeteit 1o 2030 roxa,
yTBepkaeHHas Pacnopstkenuem IIpaButenscrBa Poccuiickoinr ®enepanuu ot 31
Mmapta 2022 r. Ne678-p;

— IIpuka3z Munucrepcra npocsemienus PO ot 27 utons 2022 r. Ne 629 «O6
yTBepkaeHnn [lopsnka opraHM3aliid W OCYIIECTBIGHHUS 0Opa3oBaTelbHOU
JESTETHHOCTH IO IOTIOJHUTEIBHBIM 00IIe00pa30BaTEIbHBIM IIPOTpaMMaM»;

— Meronnueckue  peKOMEHIAMM [0  pealu3alud  aJanTUPOBAHHBIX
JIOTIOTHUTENBHBIX 00111€00pa30BaTEIbHBIX MPOTPaAMM, CIIOCOOCTBYIOIIUX COLUATBLHO-
TICUXOJIOTUYECKON peadunuranuu, npohecCuoHATbHOMY CaMOOTPEIEICHHUIO JIETEeH ¢
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI, BKJIIOUasl J€TE€ MHBAIUIOB, C YUETOM
uX 00pazoBaTeNbHBIX OTpeOHOCTEH (TchMo oT 29.03.2016 Ne BK-641/09;

— IIpuxka3 ot 30 centsops 2020 r. N 533 «O BHeceHUU U3MEHEHUW B MOPSJIOK
OpraHW3alid W  OCYIIECTBICHUS  OOpa3oBaTENbHOW  JESITEIBHOCTH IO
JOTIOJIHUTENbHBIM 00111€00pa30BaTENbHBIM MIPOrpaMMaM, YTBEPKICHHBIM MPUKA30M

MunuctepcrBa npocsenieHus Poccutickoit @enepannu ot 9 Hos16pst 2018 1. Ne 196»;



— MeToanueckue pPEKOMEHIAIMU IO MPOSKTHUPOBAHUIO JTOMOJIHUTEIbHBIX
obmepasBuBaroniux nporpamm Ne 09-3242 ot 18.11.2015 rona;

— CII  2.43648-20  CaHuTapHO-3NUAEMHUOJIIOTHYECKHE  TpeOOBaHUS K
OpraHu3aIusM BOCIUTAHUS U OOY4Y€HHUS, OTAbIXa U O3JOpPOBIEHUS JCTeH W
MOJIOJICKH,

— Ilpuka3z MunucrepctBa o6pazoBanust u Hayku PO ot 23.08.2017 roga Ne 816
«llopsiiok TOpUMEHEHUsS OpraHU3aIUsSIMH, OCYIIECTBISIONIMX O00pa30BaTEIbHYIO
NEATeNIbHOCTh  AJICKTPOHHOTO  OOyYeHHUs, JUCTAHIIMOHHBIX 00pa30BaTEIBHBIX
TEXHOJIOTHH TIPU peasin3alui 00pa30BaTeIILHBIX TPOTPAMM)

— «Meroauueckue pexkomengauuu ot 20 mapra 2020 r. mo peanuzanuu
00pa3oBaTeIbHBIX MPOrpPaMM HayajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro
obmrero oOpaszoBaHus, 00pa30BaTEIBHBIX MPOTPAMM CPEIHETO MPOPECCHOHATEHOTO
00pa3oBaHUs U JIOMOJHUTEIBHBIX 00I1e00pa30BaTEIbHBIX IPOrpaMM ¢ MPUMEHEHUEM
AIIEKTPOHHOTO O0YUYEHHUS ¥ TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI»;

- VYcraB 00pa3oBaTenbHON OpraHU3allly;

— [Tonoxxenne o mpoektupoBanuu JJOOII B  oOpaszoBaTenbHOMI
OpraHu3aluy;

- [Tonoxenue o MpoBepeHUE MPOMEKYTOYHONU aTTECTAIUU O0YyYaAIONTUXCS
U arrectanuu no uroram peanuzanuu JOOIL.

Cpok ocBoeHUs1 MPOrpaMMbI: 2 rojia 00ydeHUs.

YpoBeHb 0CBOCHHUSI IPOTPAMMBbI: PA3HOYPOBHEBaA.

1 rox oOy4eHUs - GA30BBIii.

2 ros1 00y4YeHUs] — MPOJABUHYTHIIA.

HanpaB/ieHHOCTh NPOrPaMMBbI: TEXHUYECKAS.

JIONOJIHUTENbHOCTh 110 OTHOIICHUIO K IporpaMMaM o0uniero oOpa3oBaHUsl —
mporpaMma pacHimpser W yrayOnseT 3HaHusS OOyYaroIUXCS MO TEXHUYECKUM
OUCUUIUIMHAM, TOJy4YeHHbIE B IIKOJIE, a TaKXe 3HAKOMUT OOyYalollUXcsi CO

3HAHUAMH, HC BXOJAINKMMHU B IKOJBbHYIO IIPOIrpaMMy.



HoBu3zna fomoJiHMTe/bHOW  o0mepa3BuBawueid mnporpammsel  «3D-
MOJICJIMPOBAHUE U MPOTOTUIUPOBAHUEY» 3AKIIIOYAETCS B COCIMHEHUH TEOPETUUECKOTO
U TMPaKTUYECKOrO Marepuaiia, MeTojax U Qopmax oOpraHuzanuud ydeOHOU
nestenbHocTU. [Iporpamma mo 3D-monenupoBaHUIO HaIpaBlieHa Ha MOJATOTOBKY
oOyyaromuxcs K uX WHKEHepHoMY OyaymeMmy. Ha 3aHsTuax pedsitaM mpejaraercs
MpEeACTaBUTh Ce0s B pPa3HBIX POJSAX: KOHCTPYKTOpA, HWHXKEHEpa, XYJIOXKHHUKa
BU3yanu3zaTopa U Jp. Mcnonb30BaHME HOBEHIIHMX KOMIIBIOTEPHBIX MPOTPAMM IS
paboThI C TPEXMEPHBIM MATEPUATIOM U YEPTEIKAMHU SBJISICTCS BAXKHOW OTIUYUTEIbHON
OCOOCHHOCTBIO JJAHHOW MpOrpaMMbl OT MHOTHX JIPYTHX, MPEIJIOKECHHBIX B paMKax
CHUCTEMBI JOTIOJIHUTEIBHOTO 00pa30BaHUSI.

OTanunTesbHAsE OCO0EHHOCTH JAHHOW MNPOrpamMMbl 3aKIIOYaeTcs B
COOJIFO/ICHUU TIPUHIMIIA MPEEMCTBEHHOCTH B OOYYEHUU W paboTe ¢ MPOrpaMMHBIM
NpPOAYKTOM, HA4YWMHAsl CO IIKOJbHOW CKaMbM W 3aKaHUMBas IPOU3BOACTBOM U
HampaBJieHa Ha IMOJyYCHUE HABBIKOB JM3alH - TIPOCKTUPOBAHUS, IAIOIIUX
npefcTaBleHue 0 Mpodeccuu MPOMBIIIIEHHOTO TU3aiHepa.

B nmponecce peanuzanuu NporpaMmbl  MPEAOCTABISIOTCS  YCIOBUSA IS
co3faHusi COOCTBEHHBIX MpoeKkToB. (ObOecneyeHne aKTUBHOTO  Y4YacTUsi B
BBICTABOYHBIX MEPOIPUATHIX U B MEPONPUITHUSAX COPEBHOBATEIBHOIO XapakTepa B
JIOTIOTHUTENIBHOM 00pa30BaHUM chepe HayYHO-TEXHUUYECKOTO TBOPUYECTBA.

AKTYaJIbHOCTh MNPOrpaMMbl. YYHUTHIBasg, 4YTO TOJATOTOBKA OYyIyIIHUX
WH)XEHEPOB SIBJISICTCS CTPATErMYECKON 3aJayeid B WHHOBAIMOHHOM JEATEIBHOCTH
KaXXJIOr0 TOCyIapcTBa, MpaBUTENHCTBO PD COBMECTHO ¢ OM3HECOM MOMJIEPKUBAIOT
pa3BUTHE  KPYNHBIX  OOpa3oBaTelIbHBIX  MPOEKTOB,  HANpPABJICHHBIX  Ha
CTUMYJIMPOBAaHUE W3y4YEHHUS TeXHUUYeCKHuX Hayk. Donaom «BomnsHoe J[leno» B
naptaepctBe ¢ WorldSkills Poccus, mpu momnepkke AreHTCTBa CTpaTerHYeCKHX
VHUIMATHB, MUHHCTEPCTBA MNPOMBILUICHHOCTH W TOproeiu P®d, Munucrepcrsa
oOpazoBanus ® Hayku P®, Opula UWHUIMUpPOBaHA TMpOrpaMma  paHHEH
npoopueHTaruu M OCHOB TPO(ECCMOHANBLHON  TOATOTOBKH  IIKOJHHUKOB
JuniorSkills, rme B umcime mnpounmx pa3BUBAIOTCS KOMIIETCHIMH «MH)KEHEPHBIMH

mu3zaiti—CADy, «IIpotoTunupoBanue.



B  pamkax  mporpaMmbl  OOydaromuecs — OCYIICCTBISIOT  HAy4YHO-
HCCIIEIOBATEIbCKYIO JESITEIbHOCTD, PA00OTAIOT MO METOAY MPOEKTOB, YTO MO3BOJIAET
HE TOJHKO aKTUBHO BOBJICKATh JICTCH B MPOIIECC CaMOOOPa30BaHUS U CAaMOPA3BUTHSI,
HO U CIIOCOOCTBYET UX HPOGecCuoOHanbHOll OpUeHmauuu.

Ilpoghopuenmayuonnan nanpagienHocms TPOTPAMMBI  sIBISIETCS €€
HEOTHEMJIEMON YacThi0, TOCKOJBKY MO3BOJIUT OOYYarOIIMMCS TOMPOOOBATh CBOH
CWJIBI B OCBOGHUHU MPOPECCUOHATBHBIX KOMIIETCHIIMHA TAaKUX CICIUAIBHOCTEH, Kak
«nxenepet CAD (cdhepa MHKEHEPHOTO MPOTOTHUIHUPOBAHUS)», «YHUBEpPCATIbHBIC
3D-monenneps (mogaroroBka daitios k 3D-neuatn)», «3D-CKyIBOTOPBI» U IPyTHE.

IMegarornyeckas 1meeco00pa3ZHOCTh MPOrPaMMbl 3aKITIOYACTCS B TOM, UYTO
OHa ITO3BOJISICT B YCIIOBHAX IITYOOKUX U3MEHEHUH COIMAIBHO-DKOHOMHUYECKON CPEIbI,
IPOUCXOSIINX B POCCUMCKOM OOIIIECTBE, IJIe 0COOYIO POJIb MPUOOpPETaeT mpodiema
aJanTanyuyd TMOJAPOCTKOB K OSTUM HW3MEHCHHUSM, IOJIOTOBUTh HMX K JajJbHCHIICH
CaMOCTOSITEIbHON TBOPYECKOU KU3HU.

[Ipouiecc peanuzanuu MPOrpaMMbl CIIOCOOCTBYET MPOIECCY KOIEKTUBHOTO
TBOPUYECTBA, TPUBUBAIOTCS HABBIKU MPOQPECCUOHAIBHON e TEIHHOCTH.

[Iporpamma coctaBieHa C y4eToM TpeOOBaHUN COBPEMEHHOW MeJaroruku,
YUUTBHIBAET JMYHOCTh PEOEHKA, €ro WHIWBUIyallbHble OCOOEHHOCTH, CKJIOHHOCTH,
XapakTep, COIMAIbHBIN 3aKa3 pPOJUTENeH, MOTPEeOHOCTH OOYYAIOIIMXCS B Pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH.

Anpecar nmporpaMmmbi:

1 rox o6yuenwus - 11 - 15 ner,

2 roa oOydeHus - 12 — 16 mer.

B »TOoM BO3pacTe XOpoOmIo pa3BUTHl MEXaHMYECKasl MaMsTh, IPOU3BOJIHLHOE
BHUMAaHHE, HATJISAIHO-00pa3HOE MBINUICHUE, 3apOKIAETCSl MOHATUMHOE MBIIUICHHUE
Ha 0ase >KM3HEHHOTO ONbITA, PA3BUBAIOTCS TMO3HABATEIbHBIE W KOMMYHHUKATHBHBIC
YMEHUSI U HaBBIKH, TPOCTPAHCTBEHHOE MBINIUICHHE. [[7151 HUX XapaKTepeH WHTEpec K
OTIpEJICIICHHBIM 00JIacTsAM 3HAHUH, TpodeccuoHaIbHas OPUCHTAIIUS.

O6bem nporpammbi: [Iporpamma paccunrtana Ha 288 dacos.

[lepBoiit ron o0yuenus — 144 yaca



Bropoii ron 00yuenus — 144 yaca.

Oco0eHHOCTH OpraHu3anuy 00pa3oBaTeIbLHOIO Npoluecca.

3aHATHS TpPYNIOBBIE. B paMkax TpynmoBOro 3aHSATHUS TMPOBOIUTCS IO
HE00XOMMOCTU U UHAMBUAYaJbHAsA padoTa.

®opma o00y4eHHMAA: O4YHAs, C HCIOIB30BAHUEM PECYPCOB IIIEKTPOHHOIO
oOy4eHusl, Mpyu HEOOXOAUMOCTHU HUCIIOIb30BAHNE TUCTAHIIMOHHBIX TEXHOJIOTHH.

@opmbl 3aHATHH: IsI OYHOTO OOy4YeHHUs dYalle BCEro NpPHUMEHSETCS
KOMOWHHPOBAHHbIE M TPAKTHUYECKUE 3aHATHSA. A Takke HETpaAWIMOHHBIC (HOPMBI:
KOHKYpPCBHI, BBICTaBKH, JKCKYpCUH, MacTep — Kiacchl. IIporpamMma cocrtaBieHa c
y4eToM TpeOOBaHMI COBPEMEHHOW MENarorvKH, YUYUTHIBAET JUYHOCTh peOeHKa, ero
UHAUBUAYaJbHbIE OCOOCHHOCTH, CKJIOHHOCTH, XapakTep, COIMAJIbHBIA 3aKa3
ponuTesneil, MOTPeOHOCTH Yyualuxcsi B pPa3BUTHE TBOPYECKHX CIIOCOOHOCTEH W
OpraHu3aluu J0cyra.

Ilpu peanuzayuu npozpammel ¢ UCnonb306aHUEM ITNEKMPOHHO20 00YUeHUA
U OUCMAHUUOHHBIX 00PA306AMETbHBIX MEXHOI02UIL B03MOMNCHBL CledyIoujue
¢hopmul nposedenua 3anamuii:

- Buneokondepenius — o0ecreynuBaeT IBYXCTOPOHHIOK ayAro- U BUIEOCBS3b
MEXay TIemarorom W oOywatoumumucsa. [lpeumymiectBom — Takod  (Hopmbl
BUPTYaIbHOTO OOIIEHUS SBISICTCS BU3YaJIbHBIH KOHTAKT B PEKUME PEATbHOTO
BpemeHu. OxBarbiBaeT OOJBIIOE KOJIMYECTBO YYACTHUKOB 00pa30BaTEIBHOTO
nporiecca.

- YaT—3aHATHS — 3TO 3aHATHUSA, KOTOPbIE MPOBOASTCS C UCIHOJIb30BAHUEM YaTOB
- BJIEKTPOHHOM CHUCTEMBI OOLICHHMSI, TPOBOAUTCA CUHXPOHHO, TO €CTh BCE YUYACTHUKHU
UMEIOT JIOCTYII K YaTy B PEKUME OHJIAiH.

- OHnallH—KOHCYJbTallMM — 93T0 Hambonee HIddexTuBHas  (Hopma
B3aMMOJCHCTBHUS MEXIy menaroroM u oOydaromumucs. IlpenmymiectBo Takux
KOHCYJIbTallui B TOM, YTO, KaK MpH ayduo U TeM OoJiee BUAECO KOHTAKTE, CO3AAaeTCs
MaKCHMajJbHO MpHUOMMKEHHAs K peaidbHOCTH aTMmocepa xuBoro obOmenus. K

HauoOoee NPpUCMIICMBIM  JIA  JOIIOJITHHUTCIIBHOI'O 06p330BaHI/I$I MOXXHO OTHCCTH,



TaK)Ke, Takue (POpMbI Kak MacTep KJIacchl, IUCTaHUMOHHBIE KOHKYypca, (hecTUBaH,
BBICTaBKH, 3JIEKTPOHHbBIE SIKCKYPCHUHU.

Pexum 3aHATHH.

3aHATH TPOBOAATCS 2 pa3za B Heneno 1o 2 yaca (45 muH X 10 muH x 45 MuH.)

B ciyuae peanuzauuu mporpaMMbl MO CPECTBAM I91E€KMPOHHO20 00VUeHue U
obyuenue ¢ npumeHneHuem OUCAHYUOHHBIX 00PA308aAMENbHBIX MEXHOI02UU 3aHIATUS
OPOBOAATCS 2 pasa Mo 2 yaca B HEJENIO (MPOAOHKUTENbHOCTh 3aHATHS 30 MUHYT U
30 munyT ¢ nepepsiBoM 10 MUHYT).

[lepBoie 30 MHHYT OTBOAATCA Ha PabOTy B OHJIAH peXUME, BTOpble — B
oduiaiiH pexumMe B MHAUBUAYAIbHON padoTe U OHJIAWH KOHCYJIbTUPOBAHUMU.

B pamkax ownnaita 3ausTuii mocpeactsom tardopm: Webinar, Zoom, Skype,
Google u apyrue, negaror NpeaOCTaBIsSET TCOPSTUUYCCKHI MaTepHall IO TEME.

B odnaiin pexxuMe mNOCPEICTBOM COLMAIBHBIX CETE U MECCEHIKEpPOB
oOydJaromuMcsl TepelaeTcs BHUJIE0, MPE3CHTALMOHHBIN MaTepuang ¢ HMHCTPYKIUEen
BBITNOJIHEHUS 3a/IaHUM, MacTep-KJIacChl U JPyroe.

PesxxnM 3aHATHH NPH 0YHOM O00yUYEeHHH

KomnuecTBo KoanuecTBo
T'on KomuuecTBo [IpomOIKUTENBHOCTD
3aHITHU B JacoB 3a
o0y4yeHHUs | 4acoB BCETO 3aHATHH (4acoB)
HEJIEITIO HEJIEIIIO
1 144 2 2x45 MuH ¢ niepepsiBoM | 4
10 MmunyT
2 144 2 2x45 muH ¢ nepepsiBoM | 4
10 MmuHyT

Pexxum 3aHATHI NPH AUCTAHIIUOHHOM 00y4YeHHH

l'on KomnuectBo | KommmuectBo | I[IpoOmKUTENBHOCTD KonmuecTBo

oOy4yeHHUs | 4acoB BCETO | 3aHSITUH B 3aHSATUHN (4acoB) 4acoB 3a




HEZICIII0 HEZICIIIO
144 2 2x30 muH ¢ nepepsiBoM | 4

10 MunyT
144 2 2x30 muH ¢ nepepsiBoM | 4

10 MunyT

1.2. lesan u 3a1a4u POrpaMMbl
[lear mnporpamMMmbl: coO3JaHUE YCIOBHH JJi1 PACKPBHITUS TaJlAHTOB
o0yyaromuxcs B 00JacTH JU3aMH-TIPOSKTUPOBAHUS U COACHUCTBOBATh UX
podh€CCUOHAIIBHOMY CaMOOTIPEICIICHUIO.
1.2.1.3apaum 6a30BOro YPOBHSI 00yUeHHUSI:
Oobpa3oBarenbHbIe:
e  (¢opMuUPOBATH OCHOBBI JU3ANMH-MBIIIJICHUS B PEIICHUN U TTOCTAHOBKE
TBOPYECKUX aHATUTUUYECKUX 3a/1a4 IPOCKTUPOBAHUS MPEAMETHOU CPEIIbI;
® O3HAaKOMUTh C TIPOLECCOM CO3/JaHUsl JU3ANH-TIPOEKTa, €ro
OCHOBHBIMH ATallaMu,
®  HU3yYaTh METOIMKH MPEINPOCKTHHIX UCCIEIOBAHUN;
e  BbIpabaThIBaTh MPAKTUYECKUE HABBIKM OCYUIECTBIECHHUSA IIpoliecca
AN3aHEPCKOTO MIPOSKTUPOBAHUS,
e  (dopmMupOBaTH HABBIKH TU3AMHEPCKOTO CKETYMHTA,;
®  H3yYaTh OCHOBBI MAKETHPOBAHUS U3 MPOCTHIX MATEPHUATIOB;
e  ¢opmMupoBarth 0a30BbIC HaBBbIKU 3D-MonenupoBaHUs u
MPOTOTUITUPOBAHUSA;
Pa3BuBarwiue:
® pa3BUBAaTh YMEHHE IMOHUMATh B3aMMOCBS3b MEKIY MOTPEOHOCTSIMU
MOJIb30BaTENEH U CBOMCTBAMU MPOEKTUPYEMBIX MPEIMETOB U MPOLECCOB;
® pa3BUBaTh YMEHHE AaHAIM3UPOBATh TIPOLECCHl B3aUMOJCUCTBHUS

MOJIb30BATEJISI CO CPEIOH;



® pa3BUBATh YMEHHUE BBISIBISITh U PUKCUPOBATH MPOOJIEMHBIE CTOPOHBI
CyLIECTBOBAaHUS YEJIOBEKA B MPEAMETHOU CPEJIE;

e pa3BuBaTh yMeHHE (GHOPMYIHPOBATH 3aJadyy Ha IPOCKTUPOBAHUE
HUCXO/ISl U3 BBIABICHHOW MPOOJIEMBI;

® pa3BHBATh YMEHHUE pa30MBATh 3aJa4y Ha ATallbl €€ BBHIIIOJIHECHUS,

® pa3BUBAaTh YMEHHE CaAMOCTOSITEIBHO OMNPEIECHATh LIEJIH CBOETO
o0yueHus, cTaBUTh U (HOPMYJIHPOBATH JJIsI ceOs HOBBIE 3ajlaud B MO3HABaTEIbHOU
NEATENbHOCTH, pPa3BUBaTh MOTHUBBI W  HMHTEPECHl CBOEW IO3HABATEIbHOMU
JIEATSIILHOCTH;

® OBJIQJICBaTh DJEMEHTAMU CaMOCTOATEJIbLHOW OpraHu3anuu y4eOHOM
NEATeIbHOCTH - YMEHHE CTaBUTh I1I€JIM W IUIAHUPOBATh JIMUYHYIO YYEeOHYIO
NeSATeNIbHOCTD, OIEHUBATh COOCTBEHHBIN BKJIQJ B JACATEILHOCTh TPYIIIbI, IPOBOIUTH
CaMOOIICHKY YPOBHS JTUYHBIX YUCOHBIX JOCTH)KCHUH;

e (dopmupoBaTh NpuEMbI paboThl ¢ WHPOpMaIEH, YTO BKJIOUYACT B ceOs
yMEHHUS TOHUCKa W O0TOOpa MCTOYHHUKOB WH(OpPMAIMK B COOTBETCTBHUU C YUEOHOM
3a/1a4eii, a TakkKe IMOHMMaHWe WH(POPMAIMU, NPEACTABICHHON B Pa3TMIHON
3HaKOBOU (popMe - B BUE TaOJIHII, THarpaMm, rpadKoB, PUCYHKOB U JIp.;

® pa3BUBaThb KOMMYHUKATHBHBIE YyMEHHMSI U OBJIaJIEBATh  OIBITOM
MEXKJIMYHOCTHOM KOMMYHHUKAIlUM, KOPPEKTHOTO BEICHUS Auajora M Yy4yacTusi B
JTUCKYCCHH, a TakKXe ydacTHsi B paboTe TPyNIbl B COOTBETCTBUU C 0003HAYCHHOM
POJIBIO;

® OBJIQJICHUE METOJaMH IOMCKa U aHaJIu3a HaydYHOH HWH(popMamuu.

BocnurareabHble:

° CIIOCOOCTBOBATH BOCIIUTAHHIO YyBCTBA TPaKTaHCKOH
OTBETCTBEHHOCTH M HEPABHOIYIITHOTO OTHOIIEHUS K MpoOJeMaM OKpYKalollero
MHPA;

e crocoOcTBOBaTh  (OPMUPOBAHUIO  MEKIWYHOCTHBIX  OTHOIICHHIA,
HANpaBJICHHBIX HAa CO3/IaHUE€ B KOJUJIEKTUBE TPYNOIIBl APY>KECTBEHHOU U

HETPUHYXJACHHOW 00CTaHOBKHU;
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® CrHoCOOCTBOBaTh BOCIUTAaHUIO JAOOPOr0 OTHOUIEHUS K OKPYKAIOIIEMY
MHDY;
® CrHoCOOCTBOBaTh  BOCHHUTAHHUIO  TPYHOJIIOOWsS,  BHUMATEJIbHOCTH,

YCUIYNBOCTH U aKKYPAaTHOCTH.

1.2.2.Ilnanupyemble pe3yJibTAThI OCBOEHUSI IPOrPaMMbI
0a30BOr0 YPOBHSI O0y4eHUS:
JIM4HOCTHBIE pPe3yabTaThI:

e (opMuUpoBaHME KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOUICHUH U
COTPYIIHUYECTBE CO CBEPCTHHKAMH, AETbMHU CTapliero M MIaJIIero BO3pacTa,
B3pOCJIBIMU B TIpoliecce 0oOpa3oBaTeNbHOM, OOIECTBEHHO IOJIE3HOM, YydeOHo-
UCCJIeI0BATEIbCKOM, TBOPUECKON U APYTUX BUJIOB JACSATEIBHOCTH;

e pa3BuTHE JIFOOO3HATETBHOCTH U (DOPMUPOBAHHE HHTEpPECA K H3YyUECHHIO
COBPEMEHHBIX TEXHOJIOTUH;

e COOMIOACHUN HOPM U MPABUII MTOBEACHUS, TIPUHITHIX B 00pa30BaTEIbHOM
YUPEKICHUU;

® UHHIMATHBA U OTBETCTBEHHOCTH 3a PE3yJIbTaThl 00y4YEHUS, TOTOBHOCTh
U CIIOCOOHOCTh K CAMOpPa3BUTHIO M CamMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIMHM K
00y4YEeHHUIO U TIO3HAHMIO;

® Ppa3BUTHUE UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

® BOCIIMTAHHE OTBETCTBEHHOIO OTHOILIECHHUS K TPYAY;

MeTanpeaMeTHbIe pe3yJibTAThI:

® pa3BUTHE AHAIUTHUYECKUX  CIOCOOHOCTEHl U  TBOPUYECKOTO
MBIILJIEHUS;

® pPa3dBUTUE KOMMYHUKAaTHUBHBIX YMEHUW: WU3JIOKEHUE MBICIEH B YETKOU
JIOTMYECKOMN IOCIEN0BAaTEIIbHOCTH, OTCTaUBAHUE CBOEM TOYKHM 3PEHHUS, aHAIU3
CUTyallMd U CAMOCTOATEIbHBIM MOUCK OTBETOB Ha BONPOCH! MYTEM JIOTMYECKUX
pacCyXIcHUM;

® pa3BUTHE YMEHUS pabdOTaTh B KOMAH/IE;
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e (opMUpOBaHHME HABBIKOB MPAKTUYECKON HAyUYHO-UCCIEAOBATEIHCKOM
JEATeNIbHOCTU 00YUaroIINXCs;

e (opmupoBaHuEe YHUBEpCcAIbHBIX THOKUX HaBBIKOB (soft skills) XXI Beka,
HEOOXOJMMbIe B JIIO0OM cdepe AesATEIBbHOCTH: HABBIKM IMPOCKTHOM KOMAaHIHOM
paboThl, HaBBIKM pabOThl ¢ UHPOPMAIMOHHBIMU HUCTOYHUKAMH, HABBIKU
KPUTUYECKOTO MBIIIJICHUS, HABBIKM KOMMYHUKAIIMM, HaBBIKA TMPE3EHTOBATH
pe3yIabTaThl CBOEH JEATEeILHOCTH.

IIpeameTHBIE pPe3yJbTATHI:

® YMEHHUE UCIOIB30BaTh TEPMUHOIOTUIO MOAEIUPOBAHUS;

® yMEHUE BJAJETh CHOCOO0AMHM  MAKETUPOBAHUSA M3  Pa3IMUYHBIX
MaTepHuasoB,

e ymMmeHue pabotath B cpeje rpadudeckux 3D peaakTopos;

e yMEHHE CO3/1aBaTh HOBBIE NPUMHUTHUBHBIE MOJCIH W3 HMCIOIIUXCS
3arOTOBOK IyTEM Pas3rpyNnmupOBKU-TPYNIUPOBKM YacTed Mojenedl ©  Hux
Moau(pUKAIUH;

® YyMEHHME CO37aBaTh, INPUMEHATh U MPEeoOpPa3oBBIBATH TIpaduueckue

00BEKTHI AJI pCIICHUA y‘{€6HBIX " TBOPYCCKHUX 3aJ1a4y.

1.2.3.3aga4u NpoABMHYTOr0 YPOBHA 00yUYeHUS:
Oobpa3oBaresbHbIE:
®  3aKPEIJISITh HAaBBIKM CO3JIaHUS MIPOEKTA U €T0 DTAIA0B,;
e 00yyaTh METOAMKAM MPEANPOCKTHHIX HUCCICIOBAHUM;
e  BbIpabaThIBaTh MPAKTUYECKUE HABBIKM OCYIIECTBJICHUS IIpoliecca
MPOEKTUPOBAHHS;
®  3aKpeIUIIThH OCHOBHBIE HaBBIKU 3D-monenupoBaHuUs u
MPOTOTUITUPOBAHUS,
Pa3BuBariuue:
® pa3BUBATh AHAIUTHUYECKHE  CHOCOOHOCTH W  TBOPYECKOE

MBILIJICHHUE,
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° pa3BUBaTh KOMMYHHUKATUBHBIE YMEHHUS . U3JI0KEHUE MBICIIEU B UETKOU
JIOTUYECKOU IIOCIIEAOBATEIBHOCTHU, OTCTAMBAHUE CBOEU TOYKU 3PEHMS, aHAIN3
CUTYallUu M CaMOCTOSTEIbHBIM MOUCK OTBETOB HA BOIIPOCHI MYTEM JIOTUYECKUX
pacCyXICHUM;

e  pa3BUBATh YMEHHUS pabOTaTh B KOMaHJIE,

e  (dopmupoBarh yHuBepcaibHbie ruOkue HaBbiku (SOft skills) XXI Beka,
HEO0OXOouMbIE B JIFOOOW cdepe NesITENHbHOCTH: HABBIKM IMPOEKTHOM KOMAaHIHOM
paboThl, HaBBIKU PabOTHI ¢ HWHOOPMAIMOHHBIMH HMCTOYHHKAMH, HABBIKU
KPUTHYECKOTO  MBIIUIEHUS, HAaBbIKM KOMMYHHMKAI[MW, HAaBBIKM MPE3ECHTOBATh
pPEe3yIbTaThl CBOEH JESATEIbHOCTH.

BocnurareabHbIe:

e  0003HAYUTH IIEHHOCTHh MHXEHEPHOTO 00pa30BaHNS;

e  chopMUpOBaTh HABBIKK KOMaHIHOUW pabOThI HaJ TPOCKTOM;

®  BOCIIUTHIBATh CIOCOOHOCTH K CaMOpeaIn3alii U CaMOPa3BUTHIO;

®  OpPHUEHTHPOBATH  OOYYAIOIIMXCS Ha  MOJYYEHHUE  TEXHUYECKOU
CIECIMAILHOCTH;

e  CrocoOCTBOBATH COLMAIM3AIIMU O0YJAIOIITUXCS ITyTEM MPUOOIICHUS X K
COBMECTHOM paboTe, a TakKe COBPEMEHHBIM KYJIbTYPHBIM TCHICHIUSAM B cdepe
n3aiiga;

) COBEPUICHCTBOBABATh YMEHUS aJICKBATHO OLICHUBATH U MPEICTABIIATH
pE3yJIbTaThl COBMECTHOW WJIW WHIMBUAYAJbHOW JESATEIPHOCTH B MPOIECCE

CO3JaHHA U ITPC3CHTAINH o0BeKTa IIPOMBIIIIICHHOI'O HHSaﬁHa.

1.2.4.1lnaHupyemMble pe3yJIbTaThl 0CBOEHUS MPOIABUHYTOI0 YPOBHSI
o0y4eHmus:
JINYHOCTHBIE pPe3yJIbTaThI.
¢  TIOHMMaHHE IICHHOCTH MHKEHEPHOT'0 00pa30BaHMS;
e  (opmMupOBaHHE HABBIKOB KOMaHIHOM pabOTHI HAJ IPOCKTOM;

L4 BOCITHTAHUE CITOCOOHOCTEH K camMopcain3alnru U1 CaMOPa3BUTHIO,
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®  OpHUCHTAIMA oOydJarormxcs Ha MOJTyYCHHE TEXHUYECKOU
CIEIUATBHOCTH;

e  comnuanu3anus OOyYaIIMUXCA MYTEM MPUOOIICHUS MX K COBMECTHOM
paborte, a TaKKe COBPEMEHHBIM KYJIbTYPHBIM TCHICHIIUAM B chepe nu3aiiHa;

*  COBEPHICHCTBOBAaHHE YMCHUS aJICKBATHO OIICHWUBATH M TPEICTABIATH
pe3yabTaThl COBMECTHOW FUIM WHIWBUIYaJIbHOW JEATEIBHOCTH B TIPOIECCE
CO3JIaHUs M TIPE3CHTAIMN 00bEKTa MIPOMBINIJICHHOTO JU3aiiHa.

MeTanpeaMeTHbIe pe3yJbTaThI:

® pa3BUTHEC AHATUTHYECCKHX CIHOCOOHOCTEH HW  TBOPUYECKOTO
MBIIIICHUS;

®  pa3BUTHE KOMMYHHKATHBHBIX YMCHHI. W3JI0KCHUE MBICJICH B YETKOM
JIOTUYECKOHN IMOCIIEI0BATCIIbBHOCTH, OTCTaUBAaHUE CBOCH TOYKH 3PCHHUS, aHAIU3
CUTYaIlUH U CaMOCTOSTEIbHBIM MOUCK OTBETOB Ha BOMPOCHI MyTEM JIOTHYCCKUX
pacCyXICHUM;

e  pa3BUTHE YMEHUs pabOTaTh B KOMaHJIE,

e  (dopmupoBaHre yHuBepcalbHbIX THOKMX HaBbIKOB (SOft SKills) XXI Beka,
HeoOXoAuMble B JIFO00H cdepe NesATEIbHOCTH: HAaBBIKM MPOEKTHON KOMaHIHOMN
paboThl, HAaBBIKOB pabOThl C HWH(POPMAIMOHHBIMH HWCTOYHUKAMH, HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, HAaBBIKH KOMMYHHKAIIMH, HAaBBIKOB IPE3E€HTOBATH
pe3yJIbTaThl CBOCH JESATCIIEHOCTH.

IIpenmeTHbIE pe3ybTaThI:

®  BIAJICHHWE IIMPOKAM apPCEHAIIOM TEXHUYECKHUX CPENCTB, JJIA CO3AaHUS
TOTOBOTO WHKEHEPHOTO PEIICHMUS;

®  YMEHHE WCIONBH30BaTh WHKEHEPHBIC MPOTPAMMBI C HCIOJIb30BAHUEM
HABBIKOB KOMITO3UIINH U TEPCIIEKTUBHI,

e 3HaHue rpapumieckux pempakropoB KOMITAC 3D V20), ucnonb3oBanue
WX JIJIS TIO/Ta9M CBOETO MHKEHEPHOTO PEIICHMUS;

e  yMEHUE CO03[aBaTh JI€Talld, COOpPKH, UEpTeXHU JAeTaierl u CcOOpOK,

cO31aBaTb MCXaHHU3Mbl U UX aHUMAIlHUIO,



14

®  [OJy4YE€HHUE OnbITa pabOThl KOMaHAHOM PaOOThI HAJl TPOEKTOM.

e  (opmupoBaHue rpaduueckoit KYJIBTYDBIL; bopmHpoBaHue
MPEACTAaBICHU O TpaQUUECKUX CPEACTBAX OTOOPAKEHUS, CO3JaHUsS, XPAHECHMUS,
nepengadyd M oOpabOTKM MHGPOpPMAIMK; Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHHIA
HCIIOJIb30BaHUS YEPTEKHBIX HHCTPYMEHTOB;

e  (opMupoBaHHE MpEACTaBICHUS 00 OCHOBHBIX H3YYaE€MbIX HOHITHUSAX:
POEKIIMSI, KOMIUIEKCHBIN YepTex, BUJI, pa3pes3, CEUEHUE;

e  (opMupoBaHHE YMEHHI MPUMEHATH '€OMETPO - rpaduyecKue 3HAHUSI U
YMEHUS IS peUICHUs! Pa3INdHbIX MPUKIIAIHBIX 33]1ay;

®  OBJAJCHUE  KOMIBIOTEPHBIMM  TEXHOJIOTHUSIMA ISl TOJY4YEHUS

rpaduyecKuX U300paKCHHIM.

1.3.Conep:xxanune mporpaMmbl.

1.3.1.Y4eOnblii iian 62a30BOro ypoBHs1 00y4eHHs

Ne Dopmbl
KoJ1-Bo yacos
m\ KOHTPOJISI
Ha3zBanue pa3sagena, TeMbl
Teopu | I[IpakTu
Bcero
| Ka
1 BBenenue 2 1 1
1.1 BBogHoe 3ausaTue 2 1 1 TectupoBanue
2 IlocTpoenue 8 1 5
NepCcneKTUBBI
2.1. [lepcniekTuBa 2 1 1 [Ipe3enTanus
N300paKeHUs
2.2.— | JIuneiinas mepcrieKTHBa 6 6 Boinonnenue
2.4, (bponTaBHAS ayIUTOPHBIX pabOT
NEepPCIEKTUBA)
3 O0bém. Ilepenaua oobéma 4 1 2
Ha Oymare
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3.1. [IpaBuna nepenaun o0bEMa 2 1 Omnpoc
3.2. IlonsiTHe cBeTOTEHN 2 1 Beinonnenue
PAaKTHYECKOTO
3aaHus
4 Marepuassl. [lepenaua 8 7
MaTepHuaIoB HA Oymare
4.1.- | U3o6paxenue GpakTypbl 4 3 Keiic-3aanue
4.2.
4.3- | llepenaua daxtypsl 4 4 [Ipe3zenTanus
4.4. IPEAMETOB U300paKkeHus
5 OcBoeHue HABBIKOB 42 39
MaKeTHPOBaHUS U3
Pa3JMYHBIX MATEPHAJIOB
5.1. [lonsiTHE «yepUeHUEN 2 1 TectupoBaHue
5.2. [lonsiTue «reomeTpuyeckue 2 1 [Ipe3enTanus
TEeNa» MaKeTOB
5.3 N3yueHnne ocHOB 2 1 [IpesenTarus
TEXHUYECKOTO YEePUCHHUS yeprexa
5.4. [IpaBuna opopmnenus 2 2 Omnpoc
yepTexKen
5.5.- | IlpoekimonHOE YepUeHHE 6 6 [IpesenTarus
o.1. yepTexa
5.8. BBenenue B npenmet 2 2 AHnanuz
«MakeTrupoBaHue» TEXHUYECKOTO
3aJJaHus
5.9. Marepuai, ucnonb3yeMbli 2 2 JeMoHcTpanus
U1 U3TOTOBJICHUS pabounx MaKeTOB
MaKeTOB
5.10.- | Tparchopmarus 4 4 [IpezenTanus




16

5.11. | OBEpPXHOCTH MIOCKOIO 00BEMHBIX padoT
nHcTa

5.12. | UHCTpyMEHTHI AJis 2 2 Beinonnenue
NPUTPYKEHUS U (PUKCAITUT MIPAKTUYECKOTO
CKJICCHHBIX JeTaJICH 3aJTaHUS

5.13.- | Pe3anue, ckiieuBaHue, 4 4 [IpesenTarus

5.14. | danbueBanus MoJIenen

5.15.- | Coznanue makeTa 10 10 CamocTtosTenbHas

5.19. paboTta

5.20.- | YuacTre B KOHKYPCHBIX 4 4 3anura npoeKToOB

5.21. | MeponpusTUsIX

6 I'paduueckue cucremMbl 4 4

6.1 Ponb mamuHOM rpaduku B VYcrHbIl onpoc
Pa3TUYHBIX cepax KU3HU 2 2
oO1recTBa

6.2 I'paduueckue cucteMbl Brinonnenue
KOMITAC. 3anyck 5 5 MPAKTUYECKOTO
nporpammbl KOMITAC. 3a1aHus
Nutepdeiic cucteMbl

7 Cpena yepueHus 62 59

7.1 OCHOBHBIE 3JIEMEHTHI BrinonHenue
pabouero oKHa JOKyMEHTA. 2 2 MPaKTUYECKOTO
®parmeHT 3aJlaHUs

7.2 JInauu. Macmtad [Ipe3enTanus

2 2 BBITIOJTHEHHBIX
pabort

7.3 [TocTpoenue [Ipe3enTanus
F€OMETPUUECKUX 2 2 BBITTOJIHEHHBIX
MIPUMUTHUBOB pabot
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7.4 [TocTpoenue yeprexa JeMoHcTpanus
MPOCTEUIITUMU KOMaHIaMHU 2 BBITIOJTHEHHBIX
C IPUMCHECHHUEM TIPUBSI30K 3aJIaHuN
7.5 [Tanens pacuIMpeHHBIX JemoHcTpanus
koManj. [Toctpoenue 2 BBITIOJTHEHHBIX
napaiyIeIbHBIX TPSIMBIX 3aJIaHuN
7.6 Jlenenue KpUBOW Ha paBHBIC Keiic-3aanue
2
JacTH
7.7 Brinonnenue
PenaktupoBanue o0ObeKTa.
MPAKTUYECKOTO
VYV nanenne o0bEKTA U €T0 2
3aganusa. Pabora
JacTeu
HaJ1 omrmOKamMu
7.8 3ayMBKa 001acTel 1IBETOM CamocrosTenbHas
2
BO (hparMeHTe pabora
Conpsixenus. [loctpoenue Pemenne
7.9 yepTeska MIOCKOU JeTallu ¢ 2 pOOJIEMHBIX
AIIEMEHTAMHU COMPSIKEHUS 3aj1a4y
[TocTpoenue ueprexa Coznmanue neranu
TUTOCKOM JeTallv 10 C HMCTOJIb30BAHUEM
7.10 2
UMEIOIIEHCS TTOJIOBUHE KOMaH/IbI
HU300pakKeHUs. CUMMETPUS
Coznanue yepTexa. [Ipe3enTanus
7.11 | U3nenue Yroiok 2 BBITNIOJTHEHHBIX
MebenbHbIi pabot
7.12 [Ipe3enTanus
Bunpl, paspessl. U3nenue
4 BBITMIOJTHEHHBIX
Ornopa Bana
pabort
7.13 | IlpocTeie pa3pess 4 Keric-3ananue
7.14 | CnoxHble pa3pe3sbl 2 Keric-3ananue
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7.15 [IpesenTanus
rpaguueckoro
Ceuenus 2 M300paxeHus c
HEOOXOJUMBIM
CeUCHUEM
7.16 | Makpo3JeMeHTHI, TectupoBanue
(bparMeHTbI, TCKCTHI. 6
Nznenue pacnpenenurens
7.17 | IlapameTpu3npOBaHHbIN [TpoGnemuas
dbparment. U3nenue 6 CUTyaIus
TOJIKATEb.
7.18 [IpencraBienue
N3omeTpruueckue mpoeKiuu
2 MU30METPUYECKON
neTanu
MPOCKITUH
7.19 | CoocoObI cCOEeTMHEHUS TectupoBaHue
neraigen. Pa3néMHBIE U 2
HEpa3bEMHBIE COSAMHEHUS
7.20 [IpesenTarus
[TocTpoenue 60aTOBOTO 5 cOOpOYHOTO
COCIMHEHHUSI yeprexa co
cnenudukamnuein
7.21 IIpencraBieHue
N300paKeHUs
[locTpoeHne MINUIEYHOTO 5 CBEPJICHHOTO
COCTMHEHHUSI pe3b00BOTO
OTBEPCTUS ot
HITHIBKY
7.22 | OcHOoBHBIE  TIpaBWIa W 5 TectupoBaHue

UHCTPYKIIMK 1O paboTe C




19

3D npuHTEPOM.

7.23 | PazpaboTka wmopeneit s [Ipe3enTarnus
reyaty Ha 3D npuHTepe. ) ) MOJeIIen

7.23. |IlogroroBka K  II€YaTH. [IpesenTanus
ITeuaTts Monenen : ? MOJeIIen

8. Pemenne TBOPYECKHX

14 1 13

3aja4

8.1. BrinonHenne coOCTBEHHOTO CamocTrosTenbHas
npoekta u mnewatbe 3 D| 10 1 9 pabora
MoeJen

8.2. Nrorosoe 3andaTHeE. JeMoHcTpanus
3amura MIPOEKTOB u MPOEKTOB
ydacTheé B  KOHKYPCHBIX ) )
MEPOTPUATHUAX
UTOTrO 144 11 133

1.3.2.Coaep:xaHue y4eOHOT0 IJIaHA MPOTrPaMMBbl.

Pasznen 1. BBeaenue.

Tema 1.1. BBoanoe 3ausitue.

ba3oBblil ypoBeHb

Teopusi. 3HAKOMCTBO ¢ KOJUIEKTUBOM. becega o JIOCTHKEHUSAX HAyKH U

TEXHUKW C IeNbl0 o0ecredeHus: pa3BuBaroiiero ooOyueHusi. [IpaBuma paboTsl B

nabopaTopuu, pEeXUM 3aHATUH, OpraHm3anus pabodyero mecrta. 3HAKOMCTBO C

TEXHUKOM 0E€30MaCHOCTH.

OcuoBet 3D wmonenupoBaH

MOACIUPOBAHUA.

Konrpoas. TectupoBanue.

OobOopynoBanmue.

KOMIIBIOTCPHAA MBbIIIb.

us.

3HAKOMCTBO

c mnporpammamu gns 3D

MmuorodyuknuonansHoe ycTpoiictBo (M®DVY), HOyTOYK,
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Paspnea 2. IlocTpoeHue nepcrneKTUBbI.

Tema 2.1. IlepcnexkTusa.

Teopusi. IlepcnextnBa. Bunabl  nepcnektuBbl.  OCHOBHOE
MEePCIEKTUBBI.

IIpakTuka. Pabota c n300paxeHusIMU.

Kontpouas. [Ipe3enTanus nzoopaxxeHus.

O6opynoBanmne. MuorodyHkiuonansHoe ycrpoiicteo (MOY),

KOMITBROTCPHAA MBbIIIb.

IIOHATHEC

HOYTOYK,

Tema 2.2.-2.4. JInneiinas nepcrnexkTuBa (ppoHTANbHAS NEPCHEKTHBA).

Teopusi. JluneiiHas nepcnexkTuBa (ppoHTaNbHAs mNepcnekTuBa). Tpu

croco0a, KOTOPBIM MOTYT OTOOPaXkaThCsl JIMHUU B CIICHE:
1) JIuHMHM MOTYT UATH BEPTHKAIBHO.
2) JIuHMM MOTYT UTH TOPU3OHTAIIBHO.
3) JlunuK MOTYT UATH TIOJ HAKIIOHOM, CXOSICh B TOYKE CXO/Ia.
Ipakruka. Pabota ¢ nzo0paxeHusIMu.
Kontpoab. BeimonHnenue ayIMTOpHBIX padoT.
O6opynoBanue. MHoropyHKIIMOHATBHOE YyCTpoiicTBO (MDY),

KOMIIBIOTCPHAA MBbIIIb.

Pa3nen 3. O0ném. [lepenaua 06béma Ha Oymare.

Tema 3.1. [IpaBuiia nepegaqyu oobema.

HOYTOYK,

Teopus. [lorstue 06béma. Uto Aemaer oObEeKT TpexMepHbIM. Kak mpeBpaTuTh

IJIOCKOCTh B 00BbeM. ['eomeTpust o0beKTa.
IIpakTuka. Pabora ¢ nzo0paxxeHusMu.

Kontpouas. Onpoc.

O6opynoBanue. MHoroyHKIIMOHATEHOE ycTpoiicTBO (MDY),

KOMIIBIOTCPHAA MbIIIb.

Tema 3.2. [ToHsiTHE CBeTOTEHH.

HOYTOYK,
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Teopus. ['paganus cBeTa U TEHU - COCTABISAIONIAs MIepeaadn oobema.
IIpakTuka. Pabota ¢ nzoOpaxeHusmu.

KonTtpoab. BeinosHeHne NpakTHYECKOTO 3a1aHHUs.

O6opynoBanmne. MuorodyHkimonaasHoe ycrpoiicto (MDY), HOyTOYK,

KOMIIBIOTCPHAA MBIIIb.

Pa3znen 4. MarepuaJnl. [lepenaua matepuajioB Ha Oymare.

Tema 4.1.-4.2. U300paxkeHue pakTypbl.

Teopusa. dakrtypa - xapakTep MOBEPXHOCTHOTO CTpoeHHUs mpeameTa. Tpu
OOJbIIME TPYNIbl, HAa KOTOpbIE JAeNATCS (akTypbl: MAaTOBbIE, TJISHIEBbIE W
3epKaJIbHBbIE.

IIpakTuka. Pabora ¢ nzo0paxeHusMu.

Kourpoas. Kelic-3ananue.

O6opynoBanmne. Muorodyskiuonansaoe ycrpoiictBo (M®DY), HOyTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 4.3.-4.4. llepenaua ¢pakTypbl NpPeaAMeTOB.

Teopusi. Bapuantsl nepegaun GpaxTypsl.

IIpakTuka. Pabora ¢ n3o0pakeHusIMu.

Kountpoas. IIpe3enTtarus nzo0paxeHus.

O6opynoBanmne. Muorodyskionansaoe ycrpoiictBo (MDY), HOYTOYK,

KOMIIBIOTCPHAA MBIIIb.

Paszgen 5. OcBoeHHMe HAaBBIKOB MAKETHPOBAHMST M3 Pa3INYHbIX
MaTepHasoB.

Tema 5.1. [lonaTue «HYepuenue».

Teopus. [lonsitue «pa3BepTKU», «IpOoeKIUU». O3HAKOMIIEHUE C YEPTEKHBIMU
uHcTpyMeHTamu. [lepeBos rpaduueckoro n3o0pakeHusi B MaKeTHYIO popmy.

IIpakruka. Pabota ¢ pa3BépTkamu, IPOEKIHSIMHU.

KonTpous. TectupoBanue
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O6opynoBanmne. MuorodyskiuonaasHoe ycrpoiicteo (M®DY), HOyTOYK,

KOMIIBIOTCPHASA MBIIIb.

Tema 5.2. IlonsiTHe «reoMeTpuYecKHe Teaay.

Teopusi. Bunbl reomerpuyeckux ten. O3HAKOMIIEHHE CO CXEMaMH Pa3BEPTOK
MPOCTHIX FTEOMETPUUYECKHUX TEN.

IIpakTuka. Beinonnenrne MakeToB KyOa, WJIMHIAPA, MTUPAMUJIbI, KOHYCa U Ap.

Kontpoas. [Ipe3enTanus MakeTos.

O6opynoBanmne. MuorodyHkiuonaasHoe ycrpoiicteo (MDY), HOyTOYK,

KOMITBROTCPHAA MBbIIIb.

Tema 5.3. U3yueHue 0CHOB TEXHUYECKOI0 YepUYEHUSI.

Teopuss. Bunbl wusnenuii W KOHCTPYKTOPCKUX JOKYMEHTOB. OOmue
OTIpEJICIICHHUS.

IIpakTuka. Yeprex OoT pykKu.

Konrtpouas. [Ipe3eHTtanus yeprexa.

O6GopynoBanune. MuorodyHkimonaabHoe ycrpoiicto (M®DY), HOyTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 5.4. IIpaBuiia opopMiieHHs YepPTeKeN.

Teopusi. IIpaBwia odopmieHus uepTexel: IMTPUXOBKA B paspe3ax u
CCUCHMSIX, JIMHUM 4YepTexa Hu UuX O00BoAKa, MPHUQPTH, pa3Mepbl, OyKBEHHBIC
0003HauYEHUs HA YepTekKaxX, MacIITaObl, PopMaThl YEPTEIKEH, CTAHAAPTHI.

IIpakTuka. YepTex OT pyKHu.

KonTtpoas. Onpoc.

O6opynoBanue. MuorodyHkimonansaoe ycrpoiictBo (M®DY), HOYTOYK,

KOMIIBIOTCPHAA MbIIIb.

Tema 5.5. — 5.7. IIpoeKIIMOHHOE YepUeHHE.
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Teopus. [IpoekuMOHHOE  4YepyeHue: NPSAMOYTOJBHBIE  IPOEKLHNH,
pacnojio)keHue BUIOB  (IPOEKLMI) Ha 4YepTekax, MOCTPOEHHE MPOEKIUi
TEOMETPUYECKHUX TEJ, Pa3pe3bl U CEUEHUS.

IIpakTuka. Yeprex oT pyKHu.

Kounrtpous. IIpe3entanus yeprexa.

O6opynoBanmne. MuorodyHkiponaasHoe ycrpoiicto (M®DY), HOyTOYK,

KOMITBROTCPHAA MBbIIIb.

Tema 5.8. BBenenue B npeamer «MakeTupoBaHue».

Teopusi. M3ydeHne OCHOBHBIX BHIOB W (YHKIMH MaKeTOB, OCBOCHHE
METOJNKH, TEXHUKU U TEXHOJIOTUHU CO3/IaHHUS MaKETOB OOBEKTOB MPOCKTUPOBAHUSI.

WHCTpyMEHTBI W MaTepHualibl, 00OpynoBaHWE. Buabpl W crmocoObl paboOThI C
pa3IMYHBIMHA MaTepHaIaMHu.

IIpakTuka. N3yuenue marepraiios.

KonTtpoab. AHanu3 TeXHUYECKOTo 3aJaHusl.

O6GopynoBanune: MHorodyHKIMOHATBEHOE YyCcTpoicTBO (MDY), HOYTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 5.9. Marepuan, HCHOJb3yeMblii AJs1 H3rOTOBJIEHHsI PadoOUMX
MAaKeTOB.

Teopusi. O6mue cBeeHNs 0 paboyeM WK MPeBaApUTEILHOM MaKeTe.

IIpakTuka. /IleMoHCTpanus MakeToB.

KounTpoas. /[emoHcTpanus Makera.

O6opynoBanue. Muorodyskimonansaoe ycrpoiictBo (MDY), HOYTOYK,

KOMIIBIOTCPHAA MBIIIb.

Tema 5.10. — 5.11. Tpanchopmauus NOBEPXHOCTH IIOCKOTO JIUCTA.
Teopusi. [Ipuémbl co3ganuss 00bEMHOTO H3ACHUS MYyTEM CKJIAIBIBAaHUS HIIH

crubanus. PEOpa mpouHOCTH.
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Ipakruka. Co3naHue pa3iUyHBIX OOBEMOB, HCMONB3YS NPUEMBI CrUOAHUS
JIMCTA 110 JIMHUU HaJpe3a.

Kontpous. [Ipesentanus 00beMHBIX padoT.

O6opynoBanmne. MuorodyHkimonaasHoe ycrpoiicto (MDY), HOyTOYK,

KOMIIBIOTCPHAA MBIIIb.

Tema 5.12. UHcTpyMeHTHI VISl NPUTPYKEHUS] M (PUKCANMH CKJIEEHHBIX
AeTajieH.

Teopus: IHCTpyMEHTBI 7151 TPUTPY>KEHUS U (PUKCALMU CKIIEEHHBIX JIeTanei.

IpakTuka: V3rotoBrnenue netand MakeTa ¢ UCHOJb30BAHHUEM HMHCTPYMEHTOB
JUTSL IPUTPYKEHUSI.

KonTtpoab: BeinonHeHne mpakTHYECKOTO 3a/1aHHUs.

O6opynoBanme: MuoropyHkunoHadsHOoe YycTporcTBO (MOYVY), HOYTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 5.13.-5.14. Pe3anue, ckienBanue, paibueBaHus.

Teopusi. 3HaKOMCTBO € ONEpALMSIMU CKIICUBAHUS, pa3pe3anus, (panblieBaHUs.

IpakTuka. M3rotoBieHne MoJenu C HMCIOJIb30BAaHUEM OIEpaluii pe3aHus,
CKJIeuBaHus, (panblieBaHus OyMaru U KapToHa.

Konrtpouas. [Ipe3eHTanus Mmoaeneu.

O6opynoBanune. MuoroyHkimoHaabHoe ycrpoiictBo (M®DY), HOyTOYK,

KOMIIBIOTCPHAA MBIIIb.

Tema 5.15. — 5.19. Co3nanue makera.

IIpakTuka. Co3ganue Makera.

Kontpoas. CamocrositenbHas padora.

O6opynoBanue. Muorodyskimonansaoe ycrpoiictBo (M®DY), HOYTOYK,

KOMIIBIOTCPHAA MbIIIb.

Tema 5.20. — 5.21. YyacTue B KOHKYPCHBIX MEPONPUATHSX.
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IIpakTuka. Yyactve B KOHKYPCHBIX MEPOIPUATHSIX.

KoHnTtpous: 3amura npoeKkTos.

Paznen 6. Beenenne.

Tema 6.1. Poab MamuHHOW rpaduku B PpasjuM4HbIX cdepax KU3HH
o0mecrBa.

Teopus. MHcTpykTax no texHuke 6ezonacHocTd. MHCTpYKTa) MO MOXKAPHOIM
0e30MacHOCTH U 3JIeKTpoOe3onacHOCTH. MHCTpyKTax mo caHutapuu. Pacnopsiiok
nHs. Pacniucanue 3ansatuid. [Iporpamma 3ansatuii Ha Kypce. llepBoHadanbHble MOHATHA
0 TEXHHUYECKOM PHUCYHKE, YEPTEXKE, ICKU3E.

Mamunnas rpaduka. CoBpeMEHHBIE CHCTEMbl aBTOMATHU3UPOBAHHOTO
npoektupoBanus (nainee — CAIIP). Pons mamunuHOM rpaduku. O61acTs MpUMEHEHUS
1 o0ecrieyeHue MaIIMHHON rpauKy.

KonTpoas. YcTHBIN ompoc.

O6GopynoBanune. MuorodyHkimonaabHoe ycrpoiicto (M®DY), HOyTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 6.2. I'papuueckue cucrembl KOMIIAC. 3anyck mnporpamMmsl
KOMIIAC. UnTepdeiic cucteMbl

Teopusi. CoBpeMeHHbIE CUCTEMBI MPOEKTUPOBAHUSA. CXOJICTBO BCEX CHCTEM.
Ocnoanne komnanun ACKOH. Ha3nauenue u npumenenue nporpammbl KOMITAC
— KOMIInekc  ABromatuzupoBaHHbIX  Cuctem. MexnpeaMeTHble  CBS3U
KOMITBIOTEPHU30BAaHHBIX Y4eOHBIX KypcoB «MmxkeHepHas rpadukay, «Uepuenuey,
«leramn wmammn», «Teopus mammH u MexaHusmoB». CTpykTypa wuHTEpdeiica
cuctembl KOMITAC. Tumbl 10KyMEHTOB: 4epTEX, (PparMeHT, TEKCTOBBIA JOKYMEHT,
cneruduKanys, aeTaib, COopka (MpUMEHEHUE JOKYMEHTOB).

Ipaktuka. 3amyck mporpammbl. HWuTepdeiic nporpammbl.  OTKpbITHE
nokymeHToB cuctemMbl KOMIIAC: uepTéx, ¢parMeHT, TEKCTOBBIH JOKYyMEHT,
cnerudukarnys, coopka. Co3manue U COXpaHEeHHUE JOKyMEeHTa parMeHT.

KonTpoJib. BelonHeHNE MPAKTUYECKOTO 3a1aHUS.
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O6opynoBanmne. MuorodyskiuonaasHoe ycrpoiicteo (M®DY), HOyTOYK,

KOMIIBIOTCPHAA MBIIIb.

Pa3pnen 7. Cpena yepueHus.

Tema 7.1. OcHOBHBIE 3JIeMEHTHI pado4yero OkHa JoOKyMeHTa. dparmMeHr.

Teopusi. Pabouee okHO nokymeHTa DparmMeHT: 3arojoBOK; TJIaBHOE MEHIO;
MHCTPpYMEHTaJbHbIC MaHeN; IaHelb CBOMCTB, CTpoka cooOmenuil. KommakTHas
NaHeNlb U TUIbI HHCTPYMEHTANBHBIX KHOMOK. Co3/1aHKe MOIb30BATENbCKUX MaHelen
UHCTPYMEHTOB.

Ipakruka. Hactpoiika pabGodero crona. Mrpa Ha COOTBETCTBHE MaHEJEH:
3aroJIoBOK,  IJaBHOE  MEHI0;  MHCTpyMeHTanbHass  maHenb  CraHjaprHas;
MHCTpyMEHTaJbHas naHenb Bua: MHCTpyMeHTalbHAs MaHedb. TeKyllee COCTOSHUE;
MHCTpYMEHTaJ bHas naHedb. KoMmakTHas; KHOMKU MEPEKITIOYEeHHs; KHONMKHU BBI30BA
KOMaHJI; MaHeIb CBOWCTB; MaHEIU CIELUUAIBLHOTO YIPABJICHUS; CTPOKA COOOIIEHUN;
APIABIYOK-TIOJICKA3KA.

KonTtpoas. BeinosHeHne MPaKTUYECKOTO 3a1aHHUS.

O6GopynoBanune. MuorodyHkimonaabHoe ycrpoiicto (M®DY), HOyTOYK,

KOMIIBIOTCPHAA MBIIIb.

Tema 7.2. Jlunnu. Macmrad.

Teopussi. Tunbl nuHuii. Havepranus, TONIMIMHBI M OCHOBHBIC HA3HAYEHUS
JICBATH TUIIOB JIMHUW, PUMEHAEMBIX Ha udepTekax. MacmTabbl n300pakeHU U Ux
o0o3HaueHue Ha yeprexax. Macmtad ymenbiieHus. Macmrad yBenTndeHusl.

I[IpakTuka. Berueptuth npuBEAEHHBIC JTUHUU W HU300pakeHHs, cOO0as
YKa3aHHOE UX PACIIOJIOKEHHUE.

KonTtpous. [Ipe3eHTaiins BEINOJIHEHHBIX Pa0oT.

O6opynoBanue. Muorodyskimonansaoe ycrpoiictBo (M®DY), HOYTOYK,

KOMIIBIOTCPHAA MbIIIb.

Tema 7.3. [locTpoeHne reoMeTpu4eCKUX NPUMUTHBOB.
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Teopus. ['eomerpuyeckue NTPUMHUTHBBL: TOYKAa, MpsMas, OTPE30K U
reoMerpuueckue Qurypsl. HMHcTpymeHTanbHas mnaHenb KomnakTtHas KHONKH
nepexiatodeHuss — ['eomerpusi. YmpaBieHue OTOOpa)KeHHEM AOKYMEHTa B OKHE —
MaclTabMpoBaHWE;  TEKyHIMH  maciuTad;  yBeJIMYeHUe  MacmTad  pamKoM.
HuctpymenTanbHas nanens Bug. [Ipubmmkenue / otnanenue. Komanna - [lokaszars
BCE.

IpakTuka. IlocTpoeHne OTPE3KOB: MPOCTHIM CHOCOOOM; OPTOrOHAIBHBIM
yepueHueM; 1o kKoopauHaTaMm. [locTpoeHne mpsiMOYrojibHUKA, OKPY>KHOCTEH, IyT U
AIUTUIICOB. YTIpaBieHUE OTOOpaKEHUEM JOKYMEHTa B OKHE, HMCIOJIb3ys MBIIIb C
KOJIECOM U MaciuTab MHCTpyMEHTaIbHOU nanenu Bu.

Kontpouasb. [Ipe3enTanus BbIIOIHEHHBIX padoT.

O6opynoBanmne. MuorodyskiuonanbHoe ycrpoiictBo (MDY), HOyTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 7.4. IlocTpoenne 4epTe:ka MNPOCTEHINIUMHM KOMaHAAMH €
NpUMEHEeHHEeM NMPUBA30K

Teopusi. Ilanens CpoiicTB. Pa3HOBUAHOCTM TPUBS30K — TIJ00adbHAS
(meiicTByromias Mo YMOJYAHHIO) M JIOKalbHas (OJAHOKpaTHas). MEHIO JIOKaJbHBIX
NPUBSI30K. Y CTaHOBKA II00aJbHBIX NMPHUBA30K. MIHCTpyMeHTanbHas naHens Texyiiee
COCTOSIHUE.

IIpakTuka. [locTpoeHre HENpepbIBHBIX OTPE3KOB. OPTOrOHAIIBHOE YEPUCHUE.
[Ipumenenue B padote manenu Tekyimee coctosiHue, nanenb CBoicTB. [Ipumenenue
JIOKAJbHOW W TJIOOANbHOW mpuBsS3ku BripaBHuBaHue, bmkaifmas Touka. Ctumim
JIMHUM: OCHOBHAsI;, OCEBAasl; TOHKAs; YTOJIIEHHAS.

KonTpouasb. JleMoHCTpalys BBIMTOTHEHHBIX PaboT.

O6opynoBanue. MuorodyHkimonansaoe ycrpoiictBo (M®DY), HOYTOYK,

KOMIIBIOTCPHAA MbIIIb.

Tema 7.5. Ilanenb pacumpeHHbIX koMaHA. [locTpoeHne mapajuiejbHbBIX

NnpAMBIX.
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Teopusi. MucTtpymeHntanbHad nanenb KowmmaktHas. [lanens pacmmpeHHbIX
komanza. [lanens CBOMCTB.

Ipakruka. Ila"ens pacmupeHHbIX KoMaHJ WHCTpyMEHTaIbHOM ITaHEIU
I'eomerpus. BeniomorarenbHas npsmas: IPOU3BOJIbHAs BCIIOMOIAaTEIbHAs IpsMasi;
FOpPU30HTAJIbHASL  [psMasi; BEpPTUKAJIbHAs  IIpsAMas; [apajulesibHas  IpsiMas,
NEPIICHAUKYJIApHAs IIpsMas, KacaTelbHas IpsAMas 4Yepe3 BHEIIHIOK TOYKY,
ouccektpuca. OTpe30K: MPOU3BOJBHBI OTPE30K; TOPU3OHTAIBHBIA OTPE3OK;
BEPTUKAJIBHBIM OTPE30K, KACATEIbHBIM OTPE30K 4YEpe3 BHEIIHIO TOYKY, OTPE3OK,
KacaTeJabHbIM K 2 KpuBbIM. OKPY>KHOCTh: MPOU3BOJIbHAS OKPYKHOCTh; OKPYKHOCTb
no 3 TOYKaM; OKPYKHOCTb C IIEHTPOM Ha OOBEKTE; OKPY>KHOCThb, KacaTelbHas K
1 kpuBOH; OKpPYXHOCTb, KacaTellbHasg K 2 KPUBBIM; OKPY>KHOCTb, KacaTejbHas K
3 KpUBBIM; OKPY>KHOCTb IO 2 TOYKaM.

Kontpouasb. JlemoHcTpalus BBIOJHEHHBIX padoT.

O6opynoBanmne. Muorodyskiuonansaoe ycrpoiictBo (M®DY), HOyTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 7.6. [leJieHne KpUBOii HA paBHbIE YACTH.

Teopusi. UactpymeHnTtanbHas naHenb KomnakTtHas. IlaHens pacuminpeHHBIX
komaHa. [laneas CBONCTB.

IpakTuka. /[enenue okpykHOCTH Ha 6 u 8 yacreil. BeimosiHeHHE TIIOCKOMN
IeTaay 3Be3na.

Kontpoas. Keiic-3a1anue.

O6opynoBanue. Muorodyskimonansaoe ycrpoiictBo (MDY), HOYTOYK,

KOMIIBIOTCPHAA MBIIIb.

Tema 7.7. PenaktupoBanue 00beKkTa. YajeHue 00beKTa U €ro YacTei.

Teopusi. MucTtpymeHtanbHasg naHens KommakrtHas. [laHens pacmmpeHHBIX
komang. IlTanens CaoiicTB. Ilanens PepaktupoBaHue: ycedb KpUBYIO. Y JIMHEHUE
BCIIOMOTaTEIbHBIX NPSIMBIX. Y 1aJieHUe 00BEKTA.

IpakTuka. Beimonnenne OpHameHnTa (epeceueHue IByX TPEYroabHUKOB).
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KonTtpoab. BeinonHenue npaktuyeckoro 3aaanus. Padora Haa ommoOkamu.
O6opynoBanmne. MuorodyskiuonaasHoe ycrpoiictBo (M®DY), HOyTOYK,

KOMIIBIOTCPHASA MBIIIb.

Tema 7.8 3anuBka obJsacTeii HBETOM BO (pparMeHre.

Teopusi. HWHcTpymenTanbHass mnaHenb KommnaktHasg. WHCTpyMeHTalIbHAA
naHenb ['eoMeTpusi: mTpUXoBKa, 3anuBka 1BeToM. Ilanens CpoiicTB. Hactpoiika
IITPUXOBKM: 1Iar; 1BeT; yroi. [lapamerpsl 3anuBku. Tunm 3aJMBKU — OJHOLBETHBIN;
JIMHEWHBIN TPAJAUCHT; UWIUMHAPUYECKUN TPAIUECHT; YIJIOBOW IPAMEHT; KOHUYECKUU
TPaJuEeHT; paJuaIbHbIid TPAJIUECHT; KBAIPATHBIN IPAJUEHT.

IIpakTtuka. Beimondenue OpHameHTa (TiepeceyeHre JBYX KBaJpaToOB),
3aJIMBKa KBaJIPATOB.

KountpoJas. CamocrostenbHas padora.

O6opynoBanmne. Muorodyskiuonansaoe ycrpoiictBo (M®DY), HOyTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 7.9. Conpsuxenusi. IlocTpoeHue 4depTeka IUIOCKOH JeTald €
3JIeMEHTAMH CONPSIKCHUSI.

Teopusi. ComnpsbkeHHe [BYX IEPECEKAIOIIMNXCS MPAMBIX AYrol 3alaHHOTO
paguyca. ComnpsbkeHHe OKpPYKHOCTH W mpsMoi. ComnpspKeHUE IBYX OKPYKHOCTEH
(BHemiHee W BHyTpeHHue).  MHcTpymenTanbHas  mnaHenb — KommakrtHas.
WNuctpymeHTanbHas nanenb ['eomeTpusi: HenpepbIBHBINA BBOJ OOBEKTA.

IIpakruka. IlocTtpoeHne yeprexka IUJIOCKOW JE€Tald C  JJIEMEHTAMU
COIPSKECHUSL.

KonTpousb. Penenne npobieMHbIX 3aa4.

O6opynoBanue. MuorodyHkimonansaoe ycrpoiictBo (M®DY), HOYTOYK,

KOMIIBIOTCPHAA MbIIIb.

Tema 7.10. IlocTpoeHue uYepTe:ka IUIOCKOH [eTajld MO HMeIIeHcH

IMOoJIOBHUHE n306pameﬂnﬂ.
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Teopus. Ilanens PepaktupoBaHusa: COBUI; TOBOPOT; KOIMPOBAHHUE
(Mpou3BOJBHOE KOMHMPOBAaHUE; KONMPOBAHUE MO KPHUBOM; KOMMPOBAaHUE TIO
OKPYHOCTH; KOTUPOBAHUE 10 CETKE); MacIITaAOMPOBAaHUE; CHMMETPHS;

Ipakruka. Yepr€x IUIOCKOW JETAIM C JBJEMEHTAMHU  COMNPSIKECHUS.
[TocTpoeHue BTOPOIi MOJOBUHBI JieTaau (UCIOIb30BaHNE KOMaH1bl CUMMETpHS).

Kountpous. Co3nanue aetany ¢ MCNOJIb30BaHUEM KOMaH 16l CUMMETpPHSL.

O6GopynoBanmne. MuorodyHkiuonansHoe ycrpoiicteo (MDY), HOyTOYK,

KOMITBROTCPHAA MBbIIIb.

Tema 7.11. Co3nanne uyeprexa. Usnenne Yronok MebebHbIH

Teopusi. Co3nanue u coxpaHeHHE JOKymeHTa. [locTpoeHue TiaBHOrO BHAA.
IToctpoenne Buna ceepxy. Iloctpoenue Buaa cinea. Co3ganue cioeB. [IpocTtanHoBKa
pa3MepoB M BCTaBKa B HUX TEKCTA. 3HAK HEYKa3aHHOM IIEpOXOBATOCTHU. TEeXHUUECKUE
TpeboBaHus. 3armojHEeHUe OCHOBHOUM HanmucH. [locTpoeHue cTaHIapTHBIX BUIIOB Ha
OCHOBE MOJENH

IIpakTuka. Co3nanue ueptexa. Mznenue Yronok MeOebHBIN.

Kontpouas. [Ipe3enTarus BbIIOJIHEHHBIX padoT.

O6opynoBanue. MuorodyHkimonaabHoe ycrpoiicto (MDY), HOyTOYK,

KOMIIBIOTCPHAA MBbIIIb.

Tema 7.12. Buasl, pa3pe3sl. U3n1e1ue Onopa Baga.

Teopus. Iloctpoenue rimaBHoro Bupaa. Iloctpoenme Buma ceepxy. BcraBka
CHUMBOJIOB B pa3MepHyto Haanuch. [loctpoenne BeiHOCHOTO 3nemeHTa. [locTpoenue
JUHUMU cTyneH4aroro paspe3a. O6o3nauenue 6a3pl. OO03HAUCHHE JOMyCcKa (HOPMBI.
O6o3Hauenne MapkupoBku. Iledats omHONMMCTOBOrO JOKyMeHTa. IlocTpoenue
MPOU3BOJIbHBIX BUJIOB Ha OCHOBE Mojenu. Pa3pes-ceueHue.

IpakTuka. Co3nanue ueprexa. Uznenue Onopa Bana

Kontpous. [Ipe3eHTains BEINOJIHEHHBIX Pa0oT.

O6opynoBanue. Muorodyskimonansaoe ycrpoiictBo (MDY), HOYTOYK,

KOMIIBIOTCPHAA MBbIIIb.
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Tema 7.13. IIpocTbie pa3pesbl.

Teopus. Tunsl pa3pe3oB: TOPU3OHTAIbHBIC, BEPTUKAJIbHBIE, HAKJIOHHBIE.
MecTHbIN pa3pes.

Ipakruka. Co3ganue yeprexa. [lo mpuBeAEHHBIM H300pa)KEHUSM JETalU
MOCTPOUTH BUJ CBEPXY U BBIMOJIHUTH HEOOXOAUMBIE Pa3pe3bl.

Kounrpous. Keiic-3ananue.

O6opynoBanmne. MuorodyHkiuonaasHoe ycrpoiicteo (MDY), HOyTOYK,

KOMITBROTCPHAA MBbIIIb.

Tema 7.14. Caoxuble pa3pe3bl.

Teopus. Ctynenuarsie pa3pesbl. Jlomanbie pa3pesbl.

Ipakruka. Co3nanue ueprexka. [lo IByM 3aJaHHBIM Ha 4YepTexe BHUIAM
JeTaid, HEOOXOJIMMO: TMOCTPOUTh TPETUW BUJ JeTanu (BUA CBEpXY WM CIEBA);
Ha3HAYUTh pa3pe3bl, HEOOXOAUMBIC JJIS BBISIBICHHS BHYTPEHHETO COACpKaHUS
JIeTalid, W TIOCTPOUTh HMX Ha MECTe€ COOTBETCTBYIOIMX BHJOB; pEaU30BaAThH
pas3nUYHbIE CHOCOOBI M300paKEHUU — TPOCTBIE M CJOXKHBIE pa3pe3bl; HAHECTH
pa3Mephbl, pABHOMEPHO paclpeieNiuB UX Ha BCEX TPEX M300paKEeHUSX.

Konrtpouas: Kelic-3ananue.

O6opynoBanmne: MHorodyHKIMoOHAIBEHOE YyCcTpoiicTBO (MDY), HOYTOYK,

KOMIIBIOTCPHAA MBIIb.

Tema 7.15. Ceuenns.

Teopus. Beinecennoe ceuenue. HanoxxenHoe ceuenue.

Ipakruka. Co3manme uepTeka. HasHaunTh HEOOXOAMMBIE CEUEHUS U
BBITIOJIHUTHh ~ TpapUYEeCKue HW300PKEHMsI, WCTIOIB3YyS  Pa3IUYHBIE  CIOCOOBI
PACIOJIOKEHHS HA YEPTEIKE ITUX CEUCHHM.

Konrpoasb. IlpeseHramus rpaduueckoro H300paKeHHS ¢ HEOOXOIMMBIM

CCUYCHHUCM.
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O6opynoBanmne. MuorodyskiuonaasHoe ycrpoiicteo (M®DY), HOyTOYK,

KOMIIBIOTCPHASA MBIIIb.

Tema 7.16. MakpodieMeHTbl, (parMeHTbl, TekcTbl. HW3nenue
pacnpeneanTeb.

Teopus. Iloctpoenue reomerpun. Co3gaHue MakpoIEMEHTa U paboTa C HUM.
Coznanve M BcTaBka (parMeHnta. MectHblil paspes. Jlunus-BeiHOCKA. Tekct u
Tabnuna Ha yeprexe. [locTpoeHre BUI0OB HAa OCHOBE MOJesId. MeCTHBIH pa3pes.

IIpakruka. Co3nanue ueprexa. M3nenue pacnpenenuresb. Makpo3JIeMEHTHI,
(parMeHTbl, TEKCTHI.

KonTpoas. Tectuposanue.

O6opynoBanme: MuoropyHkunoHadsHOEe YycTporcTBO (MOYVY), HOYTOYK,

KOMIIBIOTCPHAA MBbIIb.

Tema 7.17 IlapamerpusupoBaHHblii pparment. U3aesne TojKaTE b,

Teopusi. IlocTtpoeHue  ¢parmMeHTa B MapaMETPUUYECKOM  pEXHUME.
[TapameTrpuueckue BbipakeHus. KomupoBanue ¢parmenta. Co3maHue BHEUTHUX
nepeMeHHbIX. BcraBka ¢parmeHTta B Apyrod JokymeHT. TaOnuia mnepeMeHHBIX.
Hcnonb3oBanue nmapamMeTpru30BaHHOTO )parMeHTa B 3CKM3€ MOJICIIH.

IIpakTuka. [TapamerpusupoBanHnbliii pparMenT. M3aenue TonkaTess.

Kountpous. [IpoGiaeMHas cutyarusi.

Oo6opynoBanmue: MuoropyHkunoHaidsHoe ycTporcTBO (MOYVY), HOYTOYK,

KOMIIBIOTCPHAA MBIIIb.

Tema 7.18. U3oMeTpuyeckue NpoeKUNH JeTAJIH.

Teopusi. AkcoHOMeTpUYECKHE NpOeKUnil. [IpruMeHeHrne aKCOHOMETPUYECKUX
NpoeKMi  AKCOHOMETpUUYECKHE  mnpoekuuid.  M3omerprueckas  NpoOEKUus.
Jumerpuueckas npoekuus. llonoxxkenue akcoHomerpuueckux oceu. lloctpoenue

AKCOHOMETPUYECKMX  MpoeKuuil  Toyek. M3o0paxeHue  OKpyKXHOCTEl B
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akcoHoMmeTpuH. IlocnenoBaTebHOCTh BBIMOJHEHUSI U300paXXKE€HUN B aKCOHOMETPHH.
ITpuxoBKa pa3pe30B B aKCOHOMETPUHU.

IIpakrTuka. [TIocTpoeHre U30METPUUECKON NPOEKIIUA MOJCIIH.

Kourtpous. IIpencraBnenne n3oMeTpUUIECKON MPOEKIIUH.

O6opynoBanmne. MuorodyHkimonaasHoe ycrpoicteo (MDY), HOyTOYK,
KOMITBIOTEPHAS MBIIIIb.

Tema 7.19. Cnoco0bl coequHenusi aerajeii. PazbéMHble 1 Hepa3bEéMHbBIE
coeJUHEHMNS.

Teopusi. OcCHOBHBIE BHABI Pa3bEMHBIX M HEPA3bEMHBIX COCAUHECHUH,
NPUMEHSEMBIX MPU CO3JaHUU TMPOMBIIUICHHBIX HW3JCIUNA. YCIOBHOCTU, MPUHSITHIC
cragpapramu ECKJl nns m3zo0paxkenus u oOosnauenusi pe3ponl ('OCT 2.311-68
«M3o0Opaxenue pe3bObl»), CTAHAAPTHBIX KPEMEKHBIX U3IACIUA U Pe3bOOBBIX
coenunenuii ('OCT 2.315-68 «M300paxeHust ynpouiéHHbIE U YCIOBHBIE KPETEKHBIX
netanei»). Bunbl cBapounbix mBoB U ['OCT 2.312-72 «YcnoBHBIE M300paxeHus U
0003HauYeHUsl IIBOB CBAapHBIX coeAuHeHui». IlpaBunamu BBINOJHEHUS COOPOYHOTO
YyepTexa, COBMEIMIEHHOTO cO crieiuduKaIue.

O6mue cBeaenus o pe3pdax. Knaccudukanusa pe3nd. OCHOBHBIE 3JIEMEHTHI U
napameTpsl pe3b0bl. 3o0paxkenue pe3nobl. Tumnsl pe3r0bl U 0003HaUCHUE. Y CIIOBHOE
0003HaueHUE KPENEKHBIX U3JICTUH.

Ipakruka. Hayuntbcs mnons3oBatrbes cranaapramu ECKJl, yuebHOU U
CIIPABOYHOM JIMTEPATYPOU.

Konrpoas. TectupoBanue.

O6opynoBanue. Muorodyskimonansaoe ycrpoiictBo (MDY), HOYTOYK,

KOMIIBIOTCPHAA MBIIIb.

Tema 7.20. [locTpoeHue 601TOBOTO COeTUHEHMS.

Teopusi. Tunbl pe3pOBI, OCHOBHBIE MApAMETPhI, U300pAKEHUE U 0003HAUCHHE
pe3b0bl U pe3bOOBBIX COECAMHEHUH Bumamu cTaHIapTHBIX KPEMEKHBIX U3ISTHN, WX
KOHCTPYKIIMH, YCJIOBHOE€ OOo03HaueHue. Pacué€r miauHbl CTepkHsA OoJiTa, TMOA00D

CTaHJIAPTHOTO 3HAYEHMS JJIMHBI 1 0003Ha4YeHHEe 00Ta.
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IIpakTuka. BpInojHEHUE 4YepTeKEW CTaHOAPTHBIX KPENEXKHBIX W3IEIINN:
0onTa, raiikl ¥ Maiobl MO UX JEUCTBUTEIBHBIM pa3MepaM, KOTOPBIE CIEIYET B3ATh
U3 TaOJUI COOTBETCTBYIOUIUX CTaHIAPTOB. BhinmoiaHeHne M300pakeHUu COeTMHEHUS
IBYX JAeTanel ¢ momoibio Oosnta. OGOpMHUTE ATO Kak COOPOYHBIM 4YEpPTEK CO
crienuduKarmei.

KoutpoJs. [Ipe3enTtaius cO0poyHOTo YepTeka co crnernupuxanmen.

O6opynoBanmne: MHuorodyHkImoHanbsHOE YyCcTpoicTBO (MDY), HOYTOYK,

KOMITBROTCPHAA MBbIIIb.

Tema 7.21. IlocTpoeHue MINMUIEYHOTO COETMHEHNS.

Teopus. Tunsl pe3pObl, OCHOBHBIE MMapaMETPhl, U300paKEHUE U 0003HAUCHHE
pe3bObl U Pe3bOOBBIX COCAMHEHUN. BHIBI CTaHIAPTHBIX KPEMEXKHBIX M3ICITUH, UX
KOHCTPYKIIMSI, YCIOBHOE 0Oo03HaueHue. Pacuér NiuMHBI TaeyHOro KOHIIA MIMWIBKU U
BbIOOp HOMepa ['OCTa mmnuibku.

IIpakTuka. BreimonHeHue Yeprexel CTaHAAPTHBIX KPEMEXKHBIX H3ICIIHM:
MIMWIBKK, Tallki ¥ aiobl MO MX JAEUCTBUTENIBHBIM pa3MepaMm, KOTOpPbIE CIETyeT
B3STh M3 TaOJIUIl COOTBETCTBYIOIIMX CTAaHJIAPTOB. BhIMogHeHUE W300pakeHU
CBEpJIEHOTO M pPe3b0OBOTO OTBEPCTUS TOJ IIMUIBKY, COEIUHEHUs JeTaled C
NOMOIIBI0 IIMUIBKH: KOHCTPYKTUBHOTO M YHOPOWEHHOIO (IO SMIUPUYECKUM
bopmynam).

Kourpoab. IlpencraBienne u300pakeHHs  CBEPJIEHHOTO  PE3bOOBOTO
OTBEPCTUS MO IIIUIbKY.

O6opynoBanue. Muorodyskimonansaoe ycrpoiictBo (MDY), HOYTOYK,

KOMIIBIOTCPHAA MBIIIb.

Tema 7.22. OcHoOBHble MNpaBWJIa W HHCTPYKHUH mo padore ¢ 3D-
NPUHTEPOM.

Teopusi. OCHOBHBIE IPaBUJIa U UHCTPYKIMH 1O padoTe ¢ 3D-mpuHTEPOM.

IIpakTuka. BeimomHEeHWE pPHUCYHKOB KOMIBIOTEPHOW TpaduKH MO TeMe

«CuMOupcKuit Kpail — BeHel[ Aep>KaBbl!».
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KounrtpoJus. TectupoBanue.
O6GopynoBanmne. MuorodyskimonaisHoe yctporictBo (M®DVY), HOYTOYK,

KOMITIBIOTCPHAA MbBIIIb.

Tema 7.23. PazpaboTka moaesu st neyatu Ha 3D-npunrepe.

Teopus. 3HakOMCTBO ¢ pa3zpabOTKON Mojenu st neyaty Ha 3 D-npunTepe.
IIpakTuka. Pabora na 3D-nipunTepe.

Kontpoas. TectupoBanue.

Oo6opynoBanune. MuorodyHkimonaisHoe yctporictBo (M®VY), HOYTOYK,

KOMITbIOTE€pHAast MbIilb, 3D-npuHTEp.

Tema 7.24. IloaroroBka k nevyatu. [leuats Moaeeii.

IIpakTuka. [leuats 3D-Mozenei.

Kourtpoas. [Ipe3eHTauus Mmoaenen.

O6opynoBanune. MuorodyHkimonaiasHoe ycrporictBo (M®Y), HOYTOYK,

KOMIIBIOTEPHAs MbIlIb, 3D-npunHTEp.

Pa3znen 8. Pemenne TBOpYeCKMX 3a71a4.

Tema 8.1. BoinoJjiHeHHe COOCTBEHHOI0 MPOEKTAa U MeyaTth 3D-Moaeei.

Teopusi. Hcnonb3zoBanne IIO 1mnsg  TpexXMepHOTO  MOJEIUPOBAHUSA
Huzaiin/CAIIP, 110 nns pemakTupoBaHMs, MPOCMOTpPa U BOCCTaHOBJIEHHUE (ailioB
STL.

IIpakTuka. BeinonHenne coOCTBEHHOTO POEKTA.

Konrtpousb. CamocrosiTenbHas padora.

Oo6opynoBanue. MuorodyHkimonansaoe ycrpoiictBo (M®Y), HOyTOYK,

KOMIIbIOTEpPHAs! Mbllllb, 3 D-npunTep.

Tema 8.2. UToroBoe 3ansitue. 3a1iMTa NPOEKTOB U YYACTHE B KOHKYPCHBIX
MepONpUsTHSX.

IIpakruka. 3amura NpoeKTa.
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KounrtpoJs. JlemoHCTpaIus MpoeKTOB.
O6GopynoBanmne. MuorodyskimonaisHoe yctporictBo (M®DVY), HOYTOYK,

KOMITIBIOTCPHAs MbIIIb.
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1.4.Conepxanue nporpaMMsbl IPOABUHYTOI'0 YPOBHS

1.4.1.YueOHblil IVIaH NPOJABHHYTOI0 YPOBHA

KosmnuecTBo yacoB ®opmbl
Ne Ha3zBanue pasaeJa,
arrecranuu/
m\n | TeMbl Bcero | Teopus | [IpakTuka
KOHTPOJISt
TBepaoreabHoe MmoaeaupoBanue B cucteme KOMIIAC -3D
BBenenue B nporpam-
My. OCHOBBI CO31aHUA
1 10 1 9
aerajieit - onepanus
BbIIaBJIMBAHUS
Coznanue neranei. [TpakTrueckoe
TBepnoTenbpHbIC 3a/IaHuUE TI0
1.1 2 1 1
oTieparuu: CO3JIaHUIO JIeTaJICH
BBITSITUBAHHE
Co3nanue neranei. [Ipe3enTanus no
TBepnoTenbHbIC CO3JaHUIO JIeTaJIeH
1.2 2 2
oneparuu:
BBITSITUBAHUE
3HAKOMCTBO C Omnnaiin-
1.3 | mpouemypoit cOopku 2 2 TECTUPOBAHHE
nerajgen
[IpakTrueckas
COopka cTaTHYHOTO
1.4 2 2 pabota o cObopke
1763 (156
1763 (15 L
Coznanue Keiic-3ananue
1.5 | noBTOpSAIOMIUXCS 2 2
3JIEMEHTOB MOJIEIIEN
OcHoBBI cO31aHUSA
2 20 2 18
AeTaJie - onepauus
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BpalleHUs

2.1

Co3nanue neranei.
TBeproTenbHbIE

onepanuu: Bpamenue

Keiic-3amanue

2.2

Co3nanue neranei.
TBepaoTenbHbIE

onepanuu: Bpamenue

Keiic-3amanue

2.3

Hcnons3oBanue
TBEPIOTEIbHBIX
OIepalun B MPOLIECCE

MOACIIMPOBAHUA

Ounang-

Mpe3eHTaIUs

2.4

OCHOBBI CO3/TaHUS
neraneu. Urenue

yepTexen

Co3pnanue yepTexa

2.5

OCHOBBI CO3/1aHUSA
netaieun. Auanus

TOTOBOM MOJEIH

Hayunsie ne6atsl

2.6

3HaAKOMCTBO C
POLIeTyPOi COOpPKH
neTaniei. 3aKkperiecHue
neraneu. [loBropenue.

Maccussl

TectupoBanue

2.7

KoncTpyktrBHBIE
3JIEMEHTHI JIETaNH.

Ckpyrnenue

TectupoBaHue

2.8

O0o0uka

[Tpe3enTanus

CIEJIAaHHOM JIeTalin

2.9

KoncTpykTrBHBIE

QJICMCHTHBI ACTAaJIH.

[Tpe3enTanms

CIEJIAaHHOM JIeTaIn
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dacka

2.10

KoncTpykTrBHBIE
JJIEMEHTBI JCTAIIH.

OtBepctre

3amura roToBOro

00bEKTA

Coopka neraJei

34

32

3.1

CoOopka neranei.
3akpernieHue
TIOJIBFDKHBIX 3JIEMEHTOB

KOHCTPYKLUN

Onpoc

3.2

Co3nanue nmpocThIx

MCXaHHU3MOB

TectupoBaHue

3.3

CoOopka neranei.
3akperieHue
IIOJIBUYKHBIX DJIEMEHTOB

KOHCTPYKIIHMN

Keiic-3amanue

3.4

Co3nanue
JIOTIOJIHUTEIHHOMN

OIIOPHOM T'€OMETPUU

C03I[aHI/IC ucpTeiKa

3.5

YnpasiieHre MOJEIIbIO

[TpakTrkym

3.6

TBepaoTenbHbIE
omepaluu:

[IpoTrsaruBanue

JlaGoparopHas

paboTta

3.7

Baecenue nsmMeHeHuii B

IOTOBYIO MOJCIIb

Huckyccus

3.8

3HAKOMCTBO C
MPOIEyPOM COOpKH
nerancii. Ananms
cOOpKH. 3amernieHne

KOMIIOHEHTOB COOpKH

HNHTeekTyanbHbli

TYpHHUD
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TBepaoTenbHbIE Brinmonnenue

Omnepaluu: TEXHUYSCKHUX
3.9 1

[IpoTsaruBanue no yIpaKHEHUN

CIIUpAIIN

Hcnons3oBanue Brinonnenue

TBEPIOTEIbHBIX TEXHUYECKHUX
3.10

omnepaluii B mpouecce yIpaKHEHUN

MOJICTTUPOBAHUS

Ananus omuoOoK B Pemenne
3.11

MOJICIIH poOJIEMHBIX 3a/1a4

Hcnions3oBanue Pemienue

TBEPI0TEIbHBIX poOJIEMHBIX 33/1a4
3.12

omnepaluii B mporecce

MOJICTTUPOBAHUS

CoOopka neranen. Brimonnenue

3akperieHue TEXHUYECKUX
3.13

IIOJABYDKHBIX DJIEMEHTOB yIpaKHEHU

KOHCTPYKIIHMI

CoOopka neranen. Brimonuenne

HUcnons3oBanue TEXHUYECKHUX
3.14 | BCTpOEHHBIX yIpakHEHUH

OnOINOTEK.

KpenexHbie 371eMEHTBI

Co3zmanme aerajeii ¢ Brmoanenue

HCII0Jb30BaHUEM KOHTPOJIBHBIX
3.15

o0eryenus u TEXHUYECKHUX

3€pPKaJIbHOMN KOIHU YIIPa)KHEHU U
316 Pemenune TBopueckux Pemenne

A1

3aJga4d

TBOPYCCKHUX 3aaa4
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Pemenue tBOpueckux Pewenue
3.17 2 1
3a1ay TBOPUYECKHUX 3a/a4
Pacmmpennsie Bo3mo:xnoctu KOMITIAC -3D
IToBepxHocTHOE
4 16 1 15
MO/IeJTUPOBAHNE
Hcnonb3oBanue TectupoBaHue
TBEPJOTEIBHBIX
4.1 4 1 3
orepaiuii B rmpoiecce
MOJIETUPOBAHMUS
OCHOBBI CO3J1aHUS BupryansHbii
4.2 | neraneii. Co3nanue 2 2 MPAKTUKYM
JUCTOBBIX JIeTaiel
OcCHOBBI cO3/1aHUS Omnpoc
yeprexend CBoilcTBa
4.3 | mogenu. Co3manue u 2 2
Ha3Ha4YeHUE MaTepuasa
MOJENH
TBepaoTenbHbIE TepmuHoOIIOTHYECKU
OIeparuu: W TUKTAHT
4.4 2 2
Conpsixenue u
[LimaBHOE conpsiKEeHUE
4.5 | Ileuats 3D Mogeneit 4 4 TectupoBanue
4.6 [Ipe3enTanus
JlopaboTka u TOBOJIKa
2 2 MOJIeJICH, BEICTAaBKa
neTaneu
pabor
Co3nanue
) 34 1 33
MEXaHU3MOB
5.1 | Cbopka neranei 4 4 Keiic-3ananue
5.2 | OcHOBBI cO3/1aHUS 4 1 3 Coznanue yeprexa
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YepTexen
Ananmus
5.3 | Coopka aetaneit 4 4 TEXHUYECKUX
XapaKTEPUCTUK
OCHOBBI CO3/TaHUS TectupoBanue
54 2 2
yepTexen
Co3naHue mpoCThIX Keilic-3ananue
55 2 2
MEXaHU3MOB
Brinonnenue
5.6 | Coopka aeraneit 4 4 TEXHUYECKUX
YIIPa)KHEHU N
Co3nanue mpoCThIX Keiic-3amanue
5.7 2 2
MEXaHU3MOB
Ananus
5.8 | Coopka neraneit 4 4 TEXHAYECKUX
XapaKTEePUCTUK
[Ipe3enTanus
5.9 | Ileuats 3D monenei 6 6
MoOJeJIen
JlopaboTka u T0BOJIKa Juckyccust
5.10 2 2
nerajgen
Busyaauzauusa u
6 18 3 15
aHUMAaL A
JlabopatopHas
6.1 | Penpepunr monenu 4 1 3
pabora
Nsrorosnenue [IpakTrueckas
6.2 4 4
IIPOTOTHUIIOB paboTta
Co3naHue mpoCThIX Keiic-3ananne
6.3 4 4
MEXaHU3MOB
6.4 | Ileuats 3D moneneit 4 4 [IpezenTanus
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MOJeIIen
Yuyactue B
Jlopa®oTka u 10BOJIKa
6.5 2 2 KOHKYPCHBIX
JeTajen
MEPOTIPUATHUIX
Cozpanue
7 KOHCTPYKTOPCKOM 6 1 5
AOKYMEHTAINH
Coznanue bubnuoreka
7.1 | KOHCTPYKTOPCKOM 6 1 5 KOHCTPYKTOPCKOU
JOKYMCHTAIIHH JTIOKyMCHTAIHH
Pabouas
BU3yaJIU3alNsl.
8 2 2
Pabora ¢ pexymum
IUIOTTEPOM.
Pabouas Bu3yanusa- [TpakTrueckas
8.1 | musa. Pabora ¢ 2 2 paboTta
PEXYILIUM TUIOTTEPOM
9 3amurTa npoeKToB 4 4
9.1 | 3ammuTa IPOEKTOB 4 4 3anura npoeKToB
Bcero nmo kypcy: 144 11 133

1.3.2 Coaep:xanue y4eOHOTIO IUIaAHA
IIpoaBHHYTHI YPOBEHDb
Monayas 1. TBepaoTeabHoe mojaeaupoBanue B cucteme KOMIIAC -3D.
Paszgea 1. OcHOBBI CO3AaHUA 1eTaJIeH - ollepalys BbIIaBJIMBAHUA
Tema 1.1. Co3nanue geraneil. TBepaoresnbHble onepanuu: BoiTasruBanue.
Teopusi. UHcTpyKTaxX Mo TexHUKe 0e30macHOCTU. MHCTPYKTaX MO MOKapHOU
Oe3omacHOCTH W 3NeKTpoOe3onacHocTH. MHCTpyKTax mo canuTtapuu. Pacmopsimox
nHg. Pacnmcanme 3anartuit. IIporpamma 3aHatuii Ha Kypce. Hcnonmp3oBanue

OKPYXHOCTEW M MPAMOYTOJbHUKOB ISl CO3JAaHUSI HWIMHAPOB U NpusM. M3meHeHue
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pasmepos. [lonydenne o6bema C MOMOINILIO OMEpaIlMu BHITSATHUBaHKUE. Hampapienue
BoITsArMBaHus. [IpaBka onpenenenus

IIpakTuka. lMcnonb3oBaHWE JWHUM, TOINOJHUTEIBHBIX MPUBA30K, OCEBBIX
nunuid. [Tomyyenne oObeMa ¢ MOMOIIBIO ONEpallii BHITATUBAHUE. Y JaJIeHUE 00beMa
C IMOMOIIBIO OIEPALMH BBITITUBAHUE.

KountpoJs. [IpakTrueckoe 3a1aHue MO CO3IaHUIO JETaJIEN.

Oo6opynoBanmne: HoyTOyKku, MBIIIH KOMITBIOTEPHBIE.

Tema 1.2. Co3nanme neraneii. TBepaorenbHble onepanun: BoITsiruBanue.

IpakTuka. Vcnonp3oBaHUE ITUHHMA, JOMOJHUTEIBHBIX TPUBS30K, OCEBBIX
muauid. [lomyderne o0bemMa ¢ MOMOIIBIO OTIepallii BEITSTUBAaHUE. Y JaJeHHEe 00beMa
C TIOMOIIIBIO OTICPAIIUH BBITATHBAHUE.

KonTtpouis. [IpesenTanus o co3ganuio gateneu.

O6opynoBanune: HoyTOyKku, MBIIIIH KOMITBIOTEPHBIE.

Tema 1.3. 3HaKOMCTBO ¢ MpPoLEeYPOIi COOPKM eTaJleii.

Teopusi. PaGota ¢ TOTOBBIMM MOAENAMH. 3aKpeIuIeHHE IO  OCSM,
NOBEPXHOCTSIM U IJIOCKOCTSIM, UCTOJIB3Ysl 3aKPETUIEHUS COBIIA/ICHUE U PACCTOSTHUE

IpakTuka. PaGora C TOTOBBIMHM MOJEISIMHU. 3akKpeIuieHHe IO OCsM,
HOBEPXHOCTSIM U IJIOCKOCTSIM, UCIIOJIb3YSl 3aKPEIJIEHUSI COBIA/ICHUE U PACCTOSIHUE

KonTpoab. OHnaiiH-TECTUPOBAHUE.

O6opynoBanue: HoyTOyku, MBI KOMIIBIOTEPHBIE.

Tema 1.4. COopka cTATHYHOTO M31€THS.

Teopusi. PaGota ¢ TOTOBBIMH MOAENAMH. 3aKpeIUICHHE IO  OCSM,
MMOBEPXHOCTSM M IUNIOCKOCTSAM, UCIIOJIBb3YS 3aKPEIUVIEHUS COBIIAICHUE U PACCTOSTHUE

IIpakTuka. PaGota C TOTOBRIMHM MOJEISIMHU. 3aKpeIuieHHE II0 OCsM,
MMOBEPXHOCTSIM U IJIOCKOCTSM, UCIIOJIb3YS 3aKPEIUIEHUS CO8NA0eHUe U pacCmosHue

Kontpous. [Ipaktuueckas pabora no cOopke u3aenus.

O6opynoBanne: HoyTOyKH, MBIIIH KOMIIBIOTEPHBIE.
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Tema 1.5. Co3nanue moBTOPSAOMIMXCH IJIEMEHTOB MOJEJICH.

Teopus. lcnomnp3oBaHMe onepalvud B Cpele 3CKH3a — OIPaHUYCHUS:
BEPTUKAIbHO, TOPU30HTAIBHO, MEPHNEHIUKYJSIPHO, napayuenbHo. KomupoBanue wu
OTpa’KECHHE.

IIpakTuka. HMcnonp3oBaHue omnepauud B CPeAe 3ICKH3a — OTPAHUYCHUS:
BEPTUKAIBHO, TOPU3OHTAIIBHO, NEPHEHAUKYJSPHO, MapauienbHo. KomupoBanue wu
OTpa’KECHHE.

KonTpoas. Keiic-3aganus.

O6opynoBanune: HoyTOyKku, MBIIIIH KOMITBIOTEPHBIE.

Pa3nen 2. OcHOBBI CO31aHUS eTajlel - onepanusi BpalleHus

Tema 2.1. Co3nanue neraneii. TBepaorebHble onepanuu: Bpamenue.

Teopusi. N3yueHue orpaHmyeHWi: COBNAJAOIIMKA U KacarenbHass. M3ydenue
OIepalyy BpallCHUE.

Ipakruka. [loctpoeHue Ten BpallleHMs, Hamp.: LIap, TOp, Ba3a, IIaxMaTHas
¢durypa — nemka u T.1.

Konrpouas. Kelic-3ananue.

Oo6opynoBanune: HoyTOyKku, MBIIIIH KOMITBIOTEPHBIE.

Tema 2.2. Co3nanue neraneii. TBepaorenbHbie onepanun: Bpamenue.

IIpakruka. [locTtpoenue Ten BpalieHus, HAMp.: Map, TOp, Basza, IIaXMaTHAS
durypa — nemka u T.1.

Kounrpoas. Keiic-3a1anue.

O6opynoBanue: HoyTOyku, MBI KOMIIBIOTEPHBIE.

Tema 2.3. Hcnoab3oBaHHe TBepAOTEJbHBIX oONepandii B TMpolecce
MO/IeJIMPOBAHUS.
Ipaktuka. IlocTpoeHne OOBEKTOB OKPYKAIOMIETO MHpPA  -TIPEIAMETHI

HMHTEepbepa (Ha BBIOOp 00yUYarommxcs).
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KourtpoJs. OnnaiiH-ipe3eHTarnusl.

Oo6opynoBanue: HoyTOyKH, MBI KOMIIBIOTEPHBIE.

Tema 2.4. OcHoBBI co31aHuA aeTajieil. UTeHne yepTexei.

Teopusi. Beenenue nousATus BUAa, NPOEKIHMH, TUIIOB pa3MepoB (JIMHEIHbIE U
yTJIOBbIE). Y CIIOBHBIE 0003HAUYCHUH HA YEPTEKE.

IIpakTuka. Co3ganue aeranu ¢ onopoi Ha uepTtexk. CoOroieHne rabapuTHBIX
pa3MepoB.

KonTpoasb. Co3ganue yeprexa.

O6opynoBanmne: HoyTOyKku, MBIIIIN KOMITBIOTEPHBIE.

Tema 2.5. OcHOBHBI cO3JaHNA JAeTaJleii. AHAJIH3 TOTOBO MOJIEJIH.

IIpakTuka. CaMocCTOATENBbHOE BBHITIOJIHEHUE 3aJlaHusl y4acTHUKamMu. Bcewm
yYaCTHUKAM TMPEJOCTaBIsSETCS JOCTYNl K TOTOBOM MoOjAeHH. 3ajada ydacTHHKA
OTBETUTH HAa BOIIPOCHI U1 BHECTH OTBETHI B KAPTOUKY.

KountpoJas. Hayunsie nedatsl.

Oo6opynoBanue: HoyTOyku, MBI KOMIIBIOTEPHBIE.

Tema 2.6. 3HakKOMCTBO ¢ mpoueaypoii cOopku jaerajeii. 3akpensieHue
neraJsein. [losropenue. Maccusbl.

Teopus. Vcnons3oBanue B cOOpKax mporeayp, COKpAIIAIOMIUX BpeMsi COOPKH.

IIpakTuka. Coopka aeTaiel KOHCTPYKTOpA.

Kontpoas. TectupoBanue.

O6opynoBanue: HoyTOyku, MBI KOMIIBIOTEPHBIE.

Tema 2.7. KoHCTpYKTHBHBIE 3J1eMeHTHI AeTaau. CKpyriieHue.

Teopusi. Haznauenue ckpyrinenuid. Tunsl ckpyriaenuid. Co3naHue CKpyrieHun
Y aBTOCKPYIJIEHHM.

Ipakrtuka. Hasznauenue ckpyraenuid. Tunbel ckpyriaenuil. Co3nanue

CKPYTJIEHUM U aBTOCKPYTJICHUU.
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KounrtpoJus. TectupoBanue.

Oo6opynoBanue: HoyTOyKH, MBI KOMIIBIOTEPHBIE.

Tema 2.8. O0oJ10uKa.

Teopus. Ilpumenenwe Kk JetansM omnepauuud o6Oosouka. Hanpasrnenue
noJiyueHust oobema. 3a/lanie pa3HbIX TONIUH. VICKiTtoueHne mnoBepXHOCTEH.

Ipakruka. [lpumeHenue k xaeransiM onepauuu ob6osouka. Hampasnenue
nojiydeHus oobema. 3ajjaHue pa3HbIX TOJMUIUH. VIckitoueHne noBepxXHOCTE.

KonTpoJs. [Ipe3enTanus caenanHoi geTanu.

O6opynoBanune: HoyTOyKku, MBIIIIH KOMITBIOTEPHBIE.

Tema 2.9. KoHcTpyKTHBHBIE 3J1eMeHTHI AeTaau. dacka.

Teopus. Haznauenne acok. Tumnsl pacok. Coznanue dpacku KpoMKu U Gacku
yTia.

IIpakTuka. Haznauenune ¢acok. Tunbl ¢acok. Co3naHue (acku KPOMKH U
dacku yria.

Kourpouas. [Ipe3eHTanus cieinaHHON JETaNH.

Oo6opynoBanue: HoyTOyku, MBI KOMIIBIOTEPHBIE;

Tema 2.10. KoHcTpyKTHBHBIE 3J1eMeHThI AeTaau. OTBepcTHeE.

Teopusi. Boinonnenue orsepctuil. Tunsl pazmemienuss orsepetuil. Co3gaHue
COOCTBEHHBIX (JOPM OTBEPCTHIA.

Ipakruka. Bremonnenue orBepcTtuid. Tumel pa3memieHuss OTBEPCTHM.
Coznanve coOCTBEHHBIX ()OPM OTBEPCTHIA.

KonTpoub. 3anmra roToBoro 00heKTa.

Oo6opynoBanune: HoyTOyku, MBIIIH KOMIIBIOTEpHBIC, MDY

Pa3znen 3. Coopka aeraei

Tema 3.1. Coopka aeraseil. 3akpenjieHHe MNOABHKHBIX 3JI€EMEHTOB

KOHCTPYKUMIA.
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Teopus. COOpka AETCKUX UIPYLIEK C MUCHOIb30BAHUEM 3aKPEIUICHUN C OJHOM
crenenbto cBoOOnbl — IllTudt. CBOOOMHOE BpalieHUE/BpallleHUE B 3aJaHHOM
Iuana3oHe.

IpakTuka. COOpka NETCKMX MIPYLIEK C HMCIOJIb30BAaHUEM 3aKPEIUIEHHH C
OJIHOM cTeneHbto cBo00 bl — LIITHUT.

Bpamenue ctpenku yacos/nuiaroaym.

KountpoJus. Onpoc.

Oo6opynoBanme: HoyTOyku, Mblln KomnbsioTepHbie, MOVY.

Tema 3.2. Co3nanme nNpocThbIX MeXaHU3MOB
Teopusi. Cozmanue mpocThIX MEXaHU3MOB
IpakTuka. Co3nanue IpoCThIX MEXaHU3MOB
KonTpoas. Tectuposanue.

O6opynoBanmne: HoyTOyku, MbIIIH KOMIIbIOTEpHBIE, MDY,

Tema 3.3. CoOopka nerajeii. 3akperuieHHe NOABUKHBIX 3J1€MEHTOB
KOHCTPYKUMI.

Teopusi. BriGop cepBonpuBona. Hasznauenue HampaBlieHHsI U CKOPOCTH
BpalleHus. AHAJIN3 MEXaHU3Ma.

IpakTuka. Beibop cepBonpuBoga. Ha3znaueHue HampaBlIeHHsI U CKOPOCTH
BpalleHus. AHAJIN3 MEXaHU3Ma.

Kountpoas. Keiic-3a1anue.

O6opynoBanue: HoytOyku, Mpliin KommnbsioTepHbie, MDY,

Tema 3.4. Co3nanue 10NMOJHUTEIbHOI ONOPHOI reoMeTpHUH.

Teopusi. Co3nanue JONOJHUTENBHONW OMOPHON F€OMETPUH ISl ONTUMH3ALNUN
noctpoenust moaenu. Co3iaHue MmIOCKOCTEN, OCEBBIX JIMHUHN U TOYEK.

IpakTtuka. Co3naHue  JIONMOJHUTENBHOM  OMOPHOM  TEOMETPUM IS
ONTUMU3AIUU TOCTpoeHUs: Moenu. Co3naHne MIOCKOCTEH, OCEBBIX JIUHUNA U TOYEK.

KonTpousb. Co3nanue ueprexa.
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O6opynoBanmne: HoyTOyku, MBIIIH KOMIIbIOTEPHBIE, MDY,

Tema 3.5. Ynpaienue MoaeJibIo.

Teopusi. 3meHeHne eauHull u3dMepeHus Mmojaenu. HasHauenue martepuana
monenu. IlepeumenoBanue  moxenu. JloOGaBieHwe  mapaMeTpoB  MOJEIIU:
O6o3Hauenue, Haumenosanue, Paspabdoran, Macca, Marepuan.

IpakTuka. M3menenne eaunull usmepenust mojaenu. HazHauenue martepuana
mozaenu. IlepeumenoBanue  moxenu. JloOGaBineHue  mapaMeTpoB  MOJICIIU:
O6o03Hauenue, Haumenosanue, Paspadoran, Macca, Marepuan.

KountpoJs. IIpaktukym.

O6opynoBanune: HoytOyku, MbIllin KOMIbIOTEpHBIE, MDY

Tema 3.6. TBepaoTenbnbie onepanuu: llporsiruBanue.

Teopusi. Co3ganue HampaBiasomux. OO0bEAUHEHUE OCKU3HBIX JIMHUH,
JeXKaIUX B pas3HbIX IUIOcKOCTsAX. Co3naHue ceyeHud W H3MEHEHHE HaCTpOeK
onepauuu [Iporarusanue

Ipakruka. Coznanve Hanpapiusoomux. OObeIWHEHHWE 3CKU3HBIX JIMHUM,
JeKaIKUX B pas3HbIX IulockocTsx. Co3laHue ceuyeHWd W HU3MEHEHHE HACTPOeK
onepanuu IIporarusanue.

KoutpoJs. JlabopaTopHas paboTa.

Oo6opynoBanune: HoyTOyku, MbIIIIH KOMITbIOTEpHBIE, MDY

Tema 3.7. BHeceHue U3MeHEeHUI B TOTOBYIO MO/IeJb.

IIpakTuka. BHeceHne U3MEHEHU B JE€TANIb 110 33JIaHUIO TIPENOaaBaTEN .

Kontpous. /luckyccus.

Oo6opynoBanune: HoyTOyku, MBIIIH KOMIIBIOTEpHBIC, MDY

Tema 3.8. 3HakoMcTBO ¢ mpoueaypoii cOopku Jerasieil. AHAIN3 COOPKH.

3aMeneHne KOMIIOHEHTOB COOPKH.
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Teopusi. AHanu3 B3auMoIiepeceueHus AeTaneil. AHaau3 TONIIMH. 3aMelleHUe
OJIHOT'O AJIEMEHTA KOHCTPYKLHUHU JPYTUM.

IIpakTuka. Amnanmu3 B3auMmonepeceueHus JAeTaneld. AHalu3  TOJIIMH.
3amMelleHne OAHOro 3JI€MEHTa KOHCTPYKIIMH IPYTHM.

KonTposb. UHTenneKkTyanbHbld TYpHHUP.

O6opynoBanmne: HoyTOyku, MbIIIN KOMITbIOTEpHBIE, MDY,

Tema 3.9. TBepaorenabHbie onepanun: [IporaruBanue no cnupasu.
Teopuss. OCHOBHBIE IIard MOCTPOCHHUS TMPOTATMBAHUS MO CHUPAJIU:
HaIpaBJISoIIasi, OCh, ceUeHue. BrIOOp HampaBIeHUs 3aKpyUMBAHUS U 111ara.
IIpakTuka. OCHOBHBIC IIIard TOCTPOCHUS TMPOTITUBAHUS 10 CIUPAJIH:
HaIpaBJISOIIas, OCh, ceueHue. BrIOOp HampaBIeHUS 3aKpyUMBAHUS U 111ara.
KoHTpob. BeINoHEHNE TEXHUUECKUX YITPAKHEHUM.

O6opynoBanmne: HoyTOyku, MbIIIH KOMIIbIOTEpHBIE, MDY,

Tema 3.10. Hcnosb3oBaHHe TBepAOTEJbHBLIX oONepauuii B TMpollecce
MO/1eJTUPOBAHMS.

Ipakruka. IlocTpoeHre OOBEKTOB OKPYKAIOIIETO MHpa - MPEIMETHI
UHTEphepa (Ha BEIOOp 00yUarOImmuXcs).

KoHTpoJib. BbINoJHEHNE TEXHUYECKUX YITPAKHEHUM.

Oo6opynoBanune: HoyTOyku, MbIIIIH KOMITbIOTEpHBIE, MDY

Tema 3.11. AHAJIN3 OIIMOOK B MOIEJIH.

IpakTuka. OOydYarOmMUMHCS CaMOCTOSTEIIBHO IPOU3BOAMTCS 110 3aJaHHUIO
ITOMCK OITHOOK B MOJICITA 1 UX UCITPaBJICHHUE.

KonTpoas. Pemnenne npobieMHBIX 3a/1a4.

Oo6opynoBanune: HoyTOyku, MBIIIH KOMIIBIOTEpHBIC, MDY

Tema 3.12. Hcnosab3oBaHMe TBepAOTEJbHBIX oONepalnuii B TIpolecce

MOAC/IMPOBAHUIL.
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Ipakruka. IlocTpoeHne OOBEKTOB OKPYXAIOIIETO MHUpa - MPEIMEThI
HMHTEpbepa (Ha BHIOOp 00yUYarOIIUXCs).
KounrtpoJs. Penienue npo6ieMHbIX 3a7a4.

Oo6opynoBanmne: HoyTOyku, MbIIIIN KOMIIbIOTEpHBIE, MDY,

Tema 3.13. CoOopka nerajeii. 3akpervieHne NOJABUKHBIX JJI€MEHTOB
KOHCTPYKIMIA.

Teopusi. COOpka KOHCTPYKIIMU C KCIOJB30BAaHUEM 3aKPEIUICHUM C JABYyMs
cTerneHsMu cBo0o bl — Lumuump.

IMpakTuka. CO0pKa KOHCTPYKIUHU C UCIOJIL30BAHUEM 3aKPEIUICHUN C JBYMSI
cTeneHsMu cBo0o bl — Llumuump.

KoHTpob. BbINOJHEHNE TEXHUYECKUX YITPAKHEHUM.

O6opynoBanue: HoytOyku, Mblin KomnbsiotepHbie, MOVY.

Tema 3.14. Coopka neraJieii. Mcnosib30BaHNe BCTPOEHHBIX OHOJIHOTEK.
Kpene:xxnbie 3j1eMeHTBI.

Teopus. Vcnons3oBanue BCTpoeHHBIX OMOIHMOTEK. KpernexHbie 371eMEHTHI.

IMpakTuka. Jlo6aBienue 60yToB u raek u3 6udauorexk Kommnac -3D B cOopkw.

KoHTpoJib. BhINoJHEHNE TEXHUYECKUX YITPAKHEHUM.

Oo6opynoBanune: HoyTOyku, MbIIIIH KOMITbIOTEpHBIE, MDY

Tema 3.15. Co3nanme gerajieii ¢ HCHOAb30BaHHEM 00JierYeHuss U
3epKaJbHOM KOIMUM.

Teopusi. BellnonHeHNE KONUK T€OMETPUU JIETAIU U COXPAHEHHUE OTPaKEHHOU
KO MOJICIIH.

IIpakTuka. BHeceHne U3MEHEHUI B JE€TANIb 10 33JIaHUIO TTPENOaaBaTEN .

KoHTpo.,b. BITOTHEHNE TEXHUUECKUX YITPAKHEHUU.

O6opynoBanue: HoytOyku, Mpliin KomnbtoTepHbie, MDY

Tema 3.16. Pemienue TBOpUYecKux 3a1ay.
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Ipakruka. IlocTpoeHne OOBEKTOB OKPYXAIOIIETO MHUpa - MPEIMEThI
HMHTEepbepa (Ha BHIOOp 00ydJarONIUXCs).
KounTtpoJs. Pemenne TBopueckux 3aaad.

Oo6opynoBanmne: HoyTOyku, MbIIIIN KOMIIbIOTEpHBIE, MDY,

Tema 3.17. PenieHue TBOpPYECKHUX 3a/1a4.

Ipaktuka. IlocTpoeHrEe OOBEKTOB OKPYXKAMOIIETO MHpa - TPEIAMETHI
UHTEphepa (Ha BEIOOP 00YyUaOIMUXCS).

KoHnTpoab. PenieHue TBOpUYECKUX 3a1a4.

Oo6opynoBanme: HoyTOyku, Mblin KomnbsioTepHbie, MOV

Moayasb 2 — Pacuuupennsnie Bo3mo:xkHoctu KOMITAC -3D.

Pa3nen 4. [loBepxHOCTHOE MO/IeJIMPOBAHME

Tema 4.1. Hcnoab3oBaHue TBePAOTEJbHBIX ONepanuii B Tmpoiecce
MO/eJIMPOBAHUS.

Teopus. BrinosHEHWE KONUM F€OMETPUU JETAIM U COXPAHEHUE OTPAKEHHOU
KOITUU MOJIETIN.

IIpakTuka. BHeceHne n3MeHeHu B JeTajlb N0 3aJaHUI0 IPENO1aBaTENsl.

[TocTpoeHue 0OBEKTOB OKPYIKAIOIIETO MUpPA - €JI0YHbIE YKpallleH!us (Ha BBIOOD
oOyyJarommxcs).

Konrtpouas. TectupoBanue.

O6opynoBanue. HoyTOyku, MBI KOMIIBIOTEPHBIE.

Tema 4.2. OcHoBBI co3aanud nerajeil. Co3ganue JUCTOBBIX JeTaJIeH.

Teopus. [IpeoOGpazoBanue neraneit B nuctoBbie. [ nOka aeramu. I[loctpoenue
pa3BepTOK. YCTaHOBKM mapameTpoB ueprexka. (Co3gaHue HOBOTO 4YepTexa.
UYeprexnbie Buabl. Hanecenue pasMepos.

IIpakTuka. IloctpoeHne pa3BepTOK KyOa, MUPAMHUIbI, MPU3MBI, OKTadJpa.
BrinonHenue yeprexxked gerane C TJABHBIM W OCHOBHBIMH IMPOCKIIMOHHBIMU

BUJaMHU.
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KoHTpoJib. BUpTyanbHbIil IPAKTHKYM.

Oo6opynoBanue. HoyTOyKkH, MBI KOMIIBIOTEPHBIE.

Tema 4.3. OcHoBbl co3nanusi yeprexeil. CpoiictBa moaean. Cozganue u
HAa3HAYeHHe MaTepuasia moaean. Co3aaHue U 3a10JTHEHHE IAPAMETPOB MO/ EJIN.
Teopus. [TogroroBka Moaenu K CO31aHUI0 TEXHUYECKON JOKYMEHTALIUU.
IIpakTuka. [logroroBka MOAENM K CO3JTaHUI0 TEXHUYECKON TOKYMEHTAIUH.

BrinonHeHue neranei o 4yeprekaM NpeIyIoKEHHBIM MIPENOAaBaTENIEM.
KountpoJs. Onpoc.

O6opynoBanune. HoyTOyKku, MBIIIIH KOMIBIOTEPHBIE.

Tema 4.4. Teepaoteabnbie onepanun: Conpsikenue u  IliaBHoe
CONpSKEHHE.

Teopus. ConpsbkeHue pa3iMYHBIX TEOMETPUYECKUX (GUTYp MEXay coOoi,
comnpsbkeHue Gurypsl 1 Touku. Hampasistomiue.

IpakTuka. ConpsokeHue pa3inuHbIX T€OMETPUUECKUX (UTYpP MEXKIy co0oid,
comnpsbkeHue Gurypsl 1 Touku. Hampasisromiue.

KouTtpouasb. TepMUHOIOTHYECKAN JUKTAHT.

O6opynoBanune. HoyTOyKku, MBIl KOMITBIOTEPHBIE.

Tema 4.5. Ileuats 3D Moaeeii.

Teopusi. Texuuka Ge3zomacHocTu pabotel ¢ 3D — mpunTepom. IloaroroBka
amnmnapara K padote.

IIpakTuka. [leyats mogeneil.

Kontpoas. TectupoBanue.

O6opynoBanue. HoytOyku, Mpiiu KommnsloTepHbie, 3D — mpurTEp.

Tema 4.6. lopadoTka 1 T10BOAKA JAeTaJIEH.
IIpakruka. O6pabotka neraneit. ObpatHas pazpaboTka qeTanei.

Koutpous. [Ipe3enranus mozenei, BeiIcTaBka padorT.
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Oo6opynoBanme. HoytOyku, Mbilu komnbetotepHblie, 3D — npunTep.

Pa3nen 5. Coznanue MexaHu3MOB

Tema 5.1. COopka nerasei.

Teopuss. Ananuz ycrtpoiictBa pa®oTel. Briunenenue y3noB. OrmpezneneHue
3aBucuMocteld. M3ydenne Bo3moxkHocTel cBoOogHOrO cTriid. Ilomydenue TBeporo
tena. Co3aHue Ky30Ba aBTOMOOMIIS.

IpakTuka. Beinonnenue cOopku mnapoBoil MamuHbl. Co3maHue Ky30Ba
aBTOMOOWJIS.

Kounrtpous. Keiic-3ananue.

O6opynoBanune HoyTOyku, MBI KOMITbIOTEPHBIE.

Tema 5.2. OcHOBBI CO31aHUSA YepTeKeil.

Teopus. Hasnauenue cOGopounoro wuyeprexa. OdopmiieHne cOOPOYHOTO
yeprexa.

Ipakruka. Co3ganue cOopouHbix yeprexei. [IpocTaHoBKa raGapuTHBIX |
MOHTaXHBIX pa3mepoB. [IpoctanoBka mosunuii. Co3gaHue cCOOPOUHBIX YEPTEKEH.
[IpocTaHoBKa rabapUTHBIX K MOHTaXKHBIX pa3MepoB. [IpocTaHOBKA MO3UIINIA.

Kounrtpoab. Coznanue yeprexa.

O6opynoBanune HoyTOyKku, MBIIIN KOMITBIOTEPHBIE.

Tema 5.3. Coopka aeraJeii.
IIpakTuka. BeinonHenne coOCTBEHHOTO POEKTA.
KoHTposb. AHann3 TEXHUYECKUX XapaKTEPUCTHK.

O6opynoBanue: HoyTOyku, MBI KOMIIBIOTEPHBIE.

Tema 5.4. Co3nanue npocTbIX MEXaHU3MOB.
Teopus. [[oBepXHOCTH KyJauKOBOTO COEIMHEHHSI WM PEMEHHOM IMepeJayu.
Koadpumment tpenus.

Ipakruka. Co3nanue KyJJauKOBOTO MEXaHU3MA U PEMEHHOM Nepeayn.
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KountpoJus. Co3nanue npocTbix MEXaHU3MOB.

O6opynoBanune HoyTOyku, MBI KOMIIbIOTEPHBIE.

Tema 5.5. COopka getaneif
IIpakTuka. BeinonHenne coOCTBEHHOT 0 MPOEKTA.
KoHTpoJib. BeITOTHEHNE TEXHUYECKUX YITPAKHEHH.

O6opynoBanmne HoyTOyku, MBI KOMITbIOTEPHBIE.

Tema 5.6. Co3nanue npocTbIX MEXaHU3MOB.
IIpakTuka. BeinonHenne coOCTBEHHOT 0 POEKTA.
KoHTtpoJib. keiic-3aganue.

O6opynoBanune HoyTOyku, MBI KOMITbIOTEPHBIE.

Tema 5.7. COopka nerasei.
IpakTuka. BeimomHeHe COOCTBEHHOTO TIPOCKTA.
KoHTposib. AHaJIN3 TEXHHYECKUX XapPAKTCPUCTHK.

O6opynoBanune HoyTOyku, MBI KOMITbIOTEPHBIE.

Tema 5.8. [Ieuats 3D MmoaeJeii.

Teopusi. Texnuka 6e3onacHoctu padotel ¢ 3D — mpuntepom. Iloarororka
ammapara K padore.

IIpakTuka. [leyats moaeneil.

Kontpous. [Ipe3enranus Mmoaenen.

O6opynoBanue HoytOyku, Mbiiy KoMmbeioTepHbie; 3D — npunTep.

Tema 5.9. J/lopaGoTka u 10BOAKA AeTaJIeid.
IIpakTuka. O6pabdotka neraneit. OOpaTHas pa3paboTKa JeTalICH.
KonTpous. /luckyccus.

O6opynoBanue HoytOyku, Mbimm KoMmbeioTepHbie; 3D — nmpunTep.
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Paznen 6. Buzyanuzanus 1 aHumManus

Tema 6.1. Pennepunr mopesu.

Teopus. 3arpy3ka cOOCTBEHHBIX CLIEH U TEKCTYP.
IIpakTuka. BeinonHenne coOCTBEHHOTO MPOEKTA.
KoutpoJs. JlabopaTopHas padoTa.

O6opynoBanune HoyTOyku, MbIIIN KOMIIbIOTEPHBIE;

Tema 6.2. U3roToBjieHre NPOTOTUIIOB.

Teopus. IIpunuun padotsl 3D npuntepa. Coxpanenue ¢aiina B popmar, 1is
nevaru Ha 3D npunrepe. Hactpoiika 3D npunTtepa.

IIpakruka. [leyats neraneit u3 COOCTBEHHOTO MPOEKTA.

KountpoJas. [Ipaktuueckas padora.

O6opynoBanue. HoyTOyku, MbIIITM KOMIIBIOTEPHBIE;

Tema 6.3. Co3nanue NpocThIX MEXaAHNU3MOB.
IIpakTuka. BeinonHenne coOCTBEHHOTO MPOEKTA.
KouTtpouas. keiic-3am1anue.

O6opynoBanue. HoyTOyku, MBI KOMIIBIOTEPHBIE;

Tema 6.4. Ileuats 3D MmoaeJieii.

Teopusi. Texuuka 6e3zonacHoctd padotel ¢ 3D — mpuntepom. Iloarororka
amnmnapara K padote.

IIpakruka. Onpoc, NpakTUYECKOE 3ajaHue.

Kontpouas. [Ipe3enranus Mmoaenen.

O6opynoBanune HoytOyku, Mbiiy KoMibioTepHble, 3D — npunTep

Tema 6.5 JlopaGoTka u 10BOAKA qeTaJIeil.
IIpakTuka. O6pabotka neraneit. OOpaTHas pazpaboTka neraieil.
KoHTposb. YuacTue B KOHKYPCHBIX MEPOIIPUATHUSIX.

O6opynoBanune HoytOyku, Mbiy KoMibioTepHbIe, 3D — mpunTep.



57


http://yandex.ru/clck/jsredir?bu=ffg03d&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4147.VqVovYx07CanzziZQxFRRwCvOhcGIa6E8NVeZM-DXTtslPsphcKIASHwKTyTPrIWNtebspxLv-tP49E3fFYvpj9NAzljh9uhaQ6iGnzrs7HjUAINJ0KaqECzkESyRF8S.22379e7a5ed018d3183db608d43dad9bc3997e65&uuid=&state=PEtFfuTeVD5kpHnK9lio9dFa2ePbDzX7kPpTCH_rtQkH2bBEi5M--bO-cYhaTVRUybkq5bCQtn6JVk60aPrx4khDLPAEn9-o&&cst=AiuY0DBWFJ5Hyx_fyvalFLrJv7QE0VKJrRn5DEuC2CGM7uI3rS1PQfmjWPtPOdJ2iaGhe2fzFUW1ZFRcVNxgPzD8hS60i2qSXXpkKqlpUurzIvJjwCPigOwrQtuoUsslgi9caJ352447cQSD8tjttUgkQPWyESfEIw2v3B_UvhBhTVZ7mtCxEhusiAztabdee2Y7MxDFDyIZDBW9mlyabIfBwK4wHyFbB_7oE1jI-gEuIDyewpW33ylKP5Ma81tMToDaM4JmWXylLX3KBGXJh0Q9ERuEFndf6hP6iqBJG0ncIHXDLEniBgVC26ZzNbinhyetoWOtuVq_DXPLBrrWLpPlYkoxSTlSODCT22mJFCYxyAszFu-4IvvwVkZhZgGIlSaReN6QoN9OwYjW3jsaGMAQC7FQ0Zpz8RmJ0XCiiEL5MpmwMnHGN43mExcCAn-ROp1ERKgXHAZyZHbq-VoT52uFQ3Z951NVjpvxH8hI7_jpPlDrg6jvwwBzqHRGeUEgiMIl9tPmNtf0IBEmUiCp3pJQFungIBQmjmgN7IphZLGi053kDTBmUs2_D9m0maRhjeePEv_C_TyQGMRYOuNBjcBP3Y7pydLdTPr7PJc9_b4Ua1D2aEdZ-A3DukBkqZfXfjTV2m4njB8U47ia5nwRsz1e8JKSu7kmB-v5aFCOW7NYLN3wRiaNUuOcM9Rzxzto7LXhZX8ZUgN8JC1bq74zB4eB9bizJ2qwt7R8S5P1z5tR0SI7aUTNogBSP0PCfaRXoEAVeXYWU8Hcc_1ZTvPdjd35Lpz6h6q8EolVhyck2CAbmiYmggQFkwt01HPVj2iQLpAI_YK1rVd0mME2ubhBTyfTsfFzar97Ul0OU7cgQ90,&data=UlNrNmk5WktYejY4cHFySjRXSWhXTDA3MVkzSkItSGRNWEE5VWExd1g3MVIxOGhiUTBvLWdvUXJTaHd0dlkzNlRXY3Jod09wZGx5X1lla3dJcDRQbXZmMnBRc19VVDIzejhvMHphWElWZG1zanJYZndUOVd4ZjMxdklSeTFKckw2clBrMEV3UlpnTSw,&sign=92502e5925b0285395dcb4c9ac39f037&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpVBUyA8nmgRGGniRDizg1qX6U4gA2S8YSjg0FoE0UTQGfxzSWVuwUijL5VHLbO29vphOfGziM-MImEFeHunH0--NXv8xU-pF3gZ42g9WwtTOA9aqKx2ItU2MQiJSJWv54yHLCZPL0XmhfZ-ow6EZbOA0S7w9cXkrNnxsg7LfX1wHEpHoJZxDqoUrtJNL6nlN7GqYfU_Oa9XWoA8nZjzpRW5vdBVetNoVD-J10R58F1dDb-84k8y_8k5iD-WoiFNL6Aby-WebymM9Hr_KFDCgLVB63JEDq8_pOeC99BmCNlpY,&l10n=ru&rp=1&cts=1565876640007&hdtime=22265.645
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2. Kommiekc opraHu3anuoOHHO-eIarornyeckux ycJaoBui

[Iporpamma paccunrtana Ha 144 yuyeOHBIX Haca.
KonuuectBo yueOHbIX Heaenb — 36.
KonundectBo yueOHbIX qHEH — 72,
2.1 KanenpapHubiii yueOHblil rpadpuk Ha 2023-2024 yyeOHbIii roj
ba3oBblil ypoBeHb

MecTo npoBeaeHNs 3aHATHI

Ne | Mecsin | yncsio | Bpems Tema Konnue dopma dopma KOHTPOJIS
n/n npoBe CTBO 3aHATHS
AeHUs 4acoB
1. BBenenne 2
2. BBoaHoe 3aHsaTHE 2 Kombunauposan | TectupoBanue

HOC 3aHATHUC

3. [lepcniekTuBa 2 Kom6unuposan | [Ipezenranus n3o0paxeHus

HOC€ 3aHATHUC

4, JIuHeliHasa nepcreKTrBa 2 KomOunupoBan | Beimonnenue ayAUTOPHBIX

(¢poHTaBHAS TIEPCIICKTHBA) HOE 3aHSITHE paboTt

d. JIuHeliHasa nepcreKTrBa 2 KomOunupoBan | Beimonnenue ayAUTOPHBIX
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(ppoHTaNIBHAS TEPCTIEKTUBA) HOE 3aHSTHE pabor
6. JIuHeliHas nepcneKTuBa KomM6unupoBan | Beinonnenue ayJUTOPHBIX
(ppoHTaNBHAS EPCTIEKTUBA) HOE 3aHSITHE pabor
7. [IpaBuna nepenaun o0bEMa Kom6unuposan | Omnpoc
HOE 3aHSTHE
8. [lonsaTHe cCBETOTEHN KomOunaMpoBaH | BEIOTHEHHE  MPaKTUYECKOTO
HOC 3aHSTHE 3aJaHus
9. N3o6paxkenne Gaxtypsl Kom6unuposan | Keiic-3aganue
HOE 3aHSITUE
10 N3o0paxenue GpakTypsl Komb6unuposan | Keiic-3aganue
HOE 3aHSITUE
11 [Tepenaya dhakTypbl KomOunauposan | [Ipe3enTtamnus nzo0paxeHus
IPEIMETOB HOE 3aHSTUE
12 [lepenaua dhaxTyps Kom6unuposan | [Ipezenranus n3o0paxeHus
peIMETOB HOE 3aHsTHE
13 [lonsiTue «uepuyeHue» Kom6unuposan | TectupoBanue
HOE 3aHsTHE
14 [TonaTHe «reomerpruueckue KomOunuposan | [Ipe3enTtanus MakeToB

TCIIa»

HOC€ 3aHATHUC
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15 N3yueHne ocHOB Kom6unuposan | [Ipezentanus ueprexa
TEXHUYECKOTO YePUCHUS HOE 3aHSTUE
16 [IpaBuna opopmnenus Kom6unuposan | Omnpoc
yeprexein HOE 3aHSITUE
17 [IpoeknroHHOE YepUeHHE Kom6unuposan | [IpezenTtanus ueprexa
HOE 3aHSTHE
18 [IpoekmonHoe yepueHue Kom6unuposan | [IpezenTtanus ueprexa
HOE 3aHSTHE
19 [IpoekmonHoe yepueHue Kom6unuposan | [IpezenTtanus ueprexa
HOE 3aHSITUE
20 Beenenue B nmpenmMer KoMOunupoBan | AHanu3 TEXHUYECKOTO 3a/IaHus
«MaxkeTupoBaHue» HOE 3aHSITUE
21 Marepuan, ucCnoJib3yeMbId IS KombOunaupoBan | JleMoHCTpamus MakeToOB
U3rOTOBJICHUS pabounux HOE 3aHsTHE
MaKeTOB
22 Tpancdopmarnius moBEepXHOCTH Kom6unuposan | [IpezeHTanus 00beMHBIX paboOT
IUIOCKOTO JIUCTA HOE 3aHsTHE
23 Tpancdopmanivs MOBEpXHOCTH Kom6unupoBan | [IpezeHTanus 00beMHBIX pabOT

IMIJIOCKOI'O JIMCTAa

HOC€ 3aHATHUC
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24 NHcTpyMeHTBI 1151 KoMOunupoBan | BeimonHenue  mpakTUYECKOTO
NPUTPYKEHUS U (PUKCAITUT HOC 3aHSATHE 3aJIaHUS
CKJIECHHBIX JeTalIel
25 Pesanmue, ckienBanue, KomOunupoBan | [Ipe3eHTanus Mojenei
danpreBaHUs HOC 3aHSATHE
26 Pe3anue, ckineuBanue, Kom6unuposan | [Ipe3enramnus mozaeneit
danpieBaHUs HOC 3aHATUE
27 Co3nanue MakeTa Kombunupoan | CamocrosTenbHas pabora
HOE 3aHSITUE
28 Co3nanue Makera KombunupoBan | CamocrosTenbHas padbora
HOE 3aHSITUE
29 Co3nanue Makera Kom6unupoBan | CamocrositenbHast pabora
HOE 3aHSITUE
30 Co3nanue Makera Kom6unupoan | CamocrositenpHas pabora
HOE 3aHSTUE
31 Co3nanue mMakera Kom6unupoan | CamocrositenpHas pabora
HOE 3aHSTHE
32 VYyacTue B KOHKYPCHBIX KomOunupoBan | 3amura npoeKkToB

MEPOIPUITHAX

HOC€ 3aHATHUC
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33 VYyacTrie B KOHKYPCHBIX KoMOuHupoBan | 3ammura npoeKkToB
MEPOIPUITHIX HOE 3aHSTUE

34 Ponb mammuHOM rpaduku B KomMOunupoBan | YcTHbIM onpoc
pa3IUYHBIX cepax KU3HU HOE 3aHSITUE
oO1mrecTBa

35 ['padpuueckue cuctemsl KoMOunupoBan | BeinmonHenne  mpakTHYECKOTO
KOMIIAC. 3anyck HOE 3aHATHE 3a71aHuA
nporpammsl KOMITAC.
Nutepdeiic cucteMbl

36 OCHOBHBIE 3JIEMEHTHI KoMOunupoBan | BeimonHenne  mpakTHYECKOTO
paboyero oKHa JOKYMEHTA. HOE 3aHITHE 3a/1aHUs
®parmeHT

37 Jluauu. Macimrab KomOunupoBan | [Ipe3eHTanuss ~ BBITOJTHEHHBIX

HOE 3aHITHE pabor

38 [TocTpoeHne reomeTpuIecKux Kom6unuposan | [Ipezenranus BBIIIOJTHEHHBIX
PUMUTHUBOB HOE 3aHATUE pabot

39 [TocTpoenue yeprexa KomOunupoBan | JleMoHCTpalusi  BBITOJHEHHBIX
MIPOCTEUIIIUMU KOMAaHIaMH C HOE 3aHATHUE 3aJaHAN

IIPUMEHEHHUEM TIPUBSI30K
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40 [TaHenp pacIMpEHHBIX KoMOunupoBan | JleMoHCTpanus  BBITOJTHEHHBIX
koman/. [loctpoenue HOE 3aHSTUE 3aJlaHul
napajuieNIbHbIX TIPSIMbIX
41 Jlenenue KpUBOW Ha paBHBIE Kom6unuposan | Keiic-3aganue
4acTH HOE 3aHSITUE
42 PenaktupoBanue oObeKTa. KomOunupoBaH | BeimosHeHne  MpakTHYECKOTO
VY nanenue oObeKTa U €r0 HOE 3aHSTHE 3aJlaHus. Pabota Haj
yacreu omuOKaMu
43 3aimBKa 001acTel 1BETOM BO Komb6unupoan | CamocrosTenbHas pabora
dbparmente HOE 3aHSITUE
Conpsixenus. [loctpoenue Kom6unupoBan | Penrenue nmpoOiaeMHBIX 3a/1a4
44 yepTexka IIOCKOH JeTalu ¢ HOE 3aHiITHE
AIIEMEHTAMH COTPSIKEHUS
[TocTpoeHue yepTexa MmI0CKON Kom6unauposan | Cozmanue JeTan c
45 JeTaIu 0 UMEIoIecs HOE 3aHITHE UCII0JIb30BaHUEM KOMAaH/Ibl
MIOJIOBUHE U300PaKEHUS. CUMMETpUS
46 Coznanue yeprexa. M3nenue KomOunuposan | [Ipe3entanus BBITIOJITHEHHBIX
Yronokx MebenbHbII HOE 3aHATHUE pabort
47 Bunpl, pa3zpessl. U3nenue KomOunuposan | [IpesenTtanus BBITTOJIHECHHBIX
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Onopa Bana HOC 3aHSATHE pabor
48 Bungl, pazpessl. U3nenue KoMOunupoBan | [Ipe3eHTanust  BBITOJTHEHHBIX
Onopa Bana HOC 3aHSATHE pabor
49 Kombunuposan | Keiic-3aganue
[IpocTeie paspessl
HOC 3aHSATHE
50 Kom6unuposan | Keiic-3aganue
[IpocTeie paspess
HOC 3aHATUE
51 Kombunuposan | Keiic-3aganue
CrnoxxHble pa3pe3bl
HOE 3aHSITUE
52 Kombunuposan | [Ipe3enTtamms rpaduuecKoro
Ceuenus HOE 3aHSITUE U300paKEHUS C HEOOXOJUMBIM
CEUYCHHEM
53 MakposneMeHTbl, (PparMeHTHl, Kombunauposan | TectupoBanue
TekcThl. U3nenue HOE 3aHATHUE
pacipenenuTeNb
o4 MakpoanieMeHThI, (parMeHTHI, Kom6unuposan | TectupoBanue
TekcThl. U3nenue HOE 3aHATHUE
pactpenenuTeNb
95 MakposneMeHTbl, (hparMeHTshl, KomOunuposan | TectupoBanue
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TeKkCTEl. N3menne

HOC 3aHATHUC

pacnpenenuTenb

56 [TapameTpu3upoBaHHbBIN Kom6unuposan | [IpoGaemuas cutyamus
¢parment. Uznenne HOE 3aHSTHE
TOJIKATEb.

S7 [TapameTpr3upoBaHHBIN Kom6unuposan | [IpoOnemHuas cutyarus
dparment. Uznenne HOE 3aHSTHE
TOJIKATEb.

58 [TapameTpu3npoBaHHbBIN KomOunupoBan | [Ipo6nemHuas cutyarus
dparment. Uznenue HOE 3aHSITUE
TOJIKATEb.

59 N3omeTpudeckue mpoeKuu Kombunuposan | [Ipencrasienue
JeTanu HOE 3aHSTUE HU30METPUYECKOU MPOEKITUU

60 Croco6bl coeTMHEeHHUS Kom6unuposan | TectupoBanue
neranei. Pa3pEMHbIE U € 3aHATUE
HEPa3bEMHBIE COCIUHEHUS

61 ITocTpoerue 60aTOBOTO Komb6unupoBan | [Ipe3enTtarus cOOpPOYHOTO
COETUHEHHUS HOE 3aHSTHE gyeprexa co crienuduranuen

62 [TocTpoeHne mmnuIeyHOro KomOunuposan | [IpencraBienue u3o0pakeHust
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COCIMHCHUA

HOC 3aHATHUC

CBEPJICHHOT O pe3b00BOTO

OTBCPCTHUA MMOA IIITHUIIBKY

63 OcHoBHbIE MTpaBUiia U Kom6unuposan | TectupoBanue
WHCTPYKIHH 110 padote ¢ 3D HOC 3aHSATHE
TIPUHTEPOM.

64 Pazpabotka mozeneit s Kom6unuposan | [Ipe3enramnus mozaeneit
nevatu Ha 3D npuHTEpE. HOC 3aHATUE

65 Pazpabotka mozeneit ais Kom6unuposan | [Ipe3enramnus mozaeneit
nedyatu Ha 3D mpuHTEpE. HOE 3aHsTHE

66 IloaroroBka k nmeuatu. [leuaTth Kom6unuposan | [Ipe3entamnus mozeneit
Moenei HOE 3aHsTHE

67 BrimonHenne coOCTBEHHOTO Kom6unupoBan | CamocrositenbHast pabora
npoekrta u neyath 3 D HOE 3aHATHE
MoOJeIen

68 BrimonHenne coOCTBEHHOTO Kom6unupoBan | CamocrositenpHas pabora
npoekTta u neyath 3 D HOE 3aHSTHE
MoOJeen

69 Brinonnenue coOCTBEHHOTO Kom6unupoBan | CamoctositenpHas pabora

npoekTa u nevyatsh 3 D

HOC€ 3aHATHUC
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Mozenein

70 HroroBoe 3anarue. 3amura KoM6unupoBan | JleMoHCTpalus NpoeKkToB
IPOEKTOB M y4acTHE B 2 HOE 3aHSTHE
KOHKYPCHBIX MEPOIPUATHUIX

71 HroroBoe 3ansaTHe. 3anura Komb6unampoBan | JleMOHCTpaIys MpoOeKTOB
MPOCKTOB M y4acTHUE B 2 HOE 3aHSTHE

KOHKYPCHBIX MCPOIIPUATHAX

2.2. KanenaapHblii ydeOHblii rpaguk Ha 2023-2024 yuyeOHbIi 1o/

MecTo npoBeaeHNs 3aHATHI

IIpoaBHHYTHI YPOBEHDb

Kou- [dara mnposeaenus | Bpems
dopma
Tema 3ansATUA BO dopMa KOHTPOJIA 3aHATUA NpoBeeH
n/n 3aHATHSA
4acoB MecsI| YHCJI0 us
1. Co3znanue aeraneil. TBepAOTEIbHbBIC 2 Kom6unupoBa | [IpakTtuueckoe
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onepanuu: BeiTaruBanue

HHOC 3aHsATUC

3aJaHuC 110 CO3JaHHIO

neTaneu

Co3nanue aeraneit. TBepaorenbHble

onicpanuu: BriTssrusanue

Komb6unupona

HHOC 3aHATHUC

IIpe3enTanus no

CO3JIaHUIO JeTajie

3HaKOMCTBO € IIPOLEAYPOH COOpPKHU

neTaaeu

Komb6unupona

HHOC€ 3aHATHUC

OHnaliH-TECTUPOBAHUE

COopka cTaTUYHOTO U3ACIHS

Komb6unupoa

HHOC€ 3aHATHUC

[IpakTuueckas pabora

1o cOopKe u3aenus

COSI[&HI/IG IMMOBTOPAOIINXCA

OJICMCHTOB MOI[CJICﬁ

Komb6unuposa

HHOC 3aHATUC

Ketic-3amanue

Coznanue neraneit. TBepaoTenbHbie

onepanuu: Bpanienue

Komb6unuposa

HHOC€ 3aHATHUC

Ketic-3amanue

Cosnanue aeraneid. TBepaOTeIbHBIC

onepauun: Bpamenue

Kombunuposa

HHOC 3aHATUC

Ketic-3amanue

Hcnonb3oBanne TBEPAOTEIBHBIX
omepauui B Impouecce

MOACIUPOBAHUC

Kom6unuposa

HHOC 3aHATUC

OHaitH-TIpe3eHTaIus

OcHOBBI co3ganud aeraneil. Urenue

yepTexen

Kom6unuposa

HHOC 3aHATUC

Coznanue ueprexa
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10. | OcHoBBI co3aHus AeTaed. AHaIu3 KomOunupoBa | Hayunsie ne6atsl
TOTOBOW MOJIETH HHOE 3aHATHE

11. | 3HaKOMCTBO € MpoLEnypOi COOPKH KomOunuposa | TectupoBanue
neTaniei. 3aKperyieHue JeTanei. HHOE 3aHATHE
[ToBTOpenune. MaccuBsbl

12. | KOHCTpYKTUBHBIC 3JIEMECHTHI JICTaJIH. Kom6unmpoBa | TectupoBanue
CkpyrieHue HHOE 3aHATHE

13. KomOunuposa | [Ipe3enrtanus
O6omnouka .

HHOE 3aHSITUE | CACIAHHOMW JeTalln

14. | KoHCTpyKTHUBHBIE AJIE€MEHTHI JETAIIH. KomOunupona | [Ipe3enrtanus
dacka HHOE 3aHSITUE | CACIAHHOMU JeTaln

15. | KOHCTpYKTUBHBIE 3JIEMEHTHI AETAIH. KomOunupoBa | 3ammra roToBoro
OTtBepcTHe HHOE 3aHSTHE | 0OBEKTa

16. | COopka nmeraneil. 3akperieHue Kom6unuposa | Ompoc
MOJIBMKHBIX DJIEMEHTOB KOHCTPYKITHIA HHOE 3aHATHE

17. Kom6unupoBa | TectupoBanue
Co3naHue MpoCThIX MEXAaHU3MOB

HHOE 3aHATHE
18. | Cbopka nmeraneii. 3akperieHue Kom6unupoBa | Keiic-3amanne

IIOABMIKHBIX 3JICMCHTOB KOHCTPYKI_II/Iﬁ

HHOC 3aHATUC
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19. | Co3nanue AONONHUTENBHON OMOPHON KomOunupoBa | Co3nanue uepTexa
reOMETPUHN HHOE 3aHSTHE

20. KomOunuposa | [Ipaktukym
VYnpasienue MoJeIbI0

HHOE 3aHSTHE

21. | TBepoTENBHBIE ONEPALIIH: Komb6unuposa | JlabopaTtopHas padota
[IpoTsruBanue HHOE 3aHSTHE

22. | BHeceHue n3MeHEHUHN B TOTOBYIO Kombunuposa | Jluckyccus
MOJIEIb HHOE 3aHSTHE

23. | 3HAaKOMCTBO C IIPOLIEAYPOH COOPKH Komb6unupoBa | MHTEIeKTyanbHbIN
netanei. AHanu3 cOOpku. 3aMeleHne HHOE 3aHSITUE | TYPHUD
KOMITOHEHTOB COOPKHU

24. KombOunupoBa | Bemmosnnenue
TBepOOTENBHBIE OIIEPALUH:

HHOE 3aHSTHE | TEXHUUYECKHUX
[IpotsiruBanue 1o cnupanu
yIpaXHEeHU!

25. | Ucnonb3oBaHue TBEPIOTEIBHBIX Kom6unupoBa | Beimonnenue
olrepanuii B mporecce HHOE 3aHSTHE | TEXHUYECKUX
MOJETUPOBAHUS yIpaXHEHUH

26. KomOunupoBa | Pemenue nmpo6ieMHBIX

Amnann3 omuOOK B MOJEIN

HHOC 3aHATUC

3aJgad
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217. | Ucnonb3oBaHUe TBEPIOTEIbHBIX KomOunupoBa | Pemenue npoOiaeMHbIX
orepaluii B mpoiiecce HHOE 3aHiATHE | 3a7a4
MOJICIIUPOBAHUS

28. KomOunupoBa | Beimonnenue
COopka neraneid. 3akperieHue

HHOC 3aHATHE | TCXHHYECKHUX
MTOJIBMDKHBIX 3JIEMEHTOB KOHCTPYKITHH
YIIPaKHEHU N

29. | Coopka getaneit. Micnonb3oBaHue KombunupoBa | Beimosnnenue
BCTPOCHHBIX OnOroTek. Kpenexxubie HHOC 3aHATHE | TCXHHYECKHUX
AIIEMEHTHI yIpa>KHEHUN

30. KombunupoBa | Beimosnnenue
Coznanue netanei ¢ UCIoIb30BaHUEM HHOE 3aHSITUE | KOHTPOJBHBIX
oOJIeruyeHus U 3epKaJIbHON KOTTUU TEXHUYECKUX

YIPAKHEHU N

31. Kom6unupoBa | Pemenue TBopueckux

Pemenue TBopueckux 3anaq
HHOE 3aHSATHE | 3a/1a4

32. Kom6unupoBa | Pemenue TBopueckux

Pemenue TBopueckux 3agaq
HHOE 3aHSATHE | 3a/1a4
33. | Mcnonbp3oBaHUE TBEPAOTEIBHBIX KomOunaupoBa | TectupoBanwme

omnepauuii B mpouecce

HHOC 3aHATUC
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MOJICIIUPOBAHUS
34. | Ucnonb30BaHUE TBEPIOTENBHBIX KomOunupoBa | TectupoBanue
OIepalun B MPOLIECCE HHOE 3aHATUE
MO/ICJIUPOBAHUS
35. | OcHoBbI co3nanus neraneit. Coznanue KomOunupoBa | BuptyanbHbiii
JUCTOBBIX JIeTalei HHOC 3aHATHE | IPAKTUKYM
36. | OCHOBBI CO31aHUs YEePTEKEH. Komb6unuposa | Onpoc
CsoiictBa monenu. Co3ganue u HHOE 3aHITHE
Ha3HaYeHUE MaTepHaia MOJICIIH.
3anoiaHeHue mapaMeTpoB MOJIETH
37. | TBepnoTenpHbBIE ONIEpAIUU: Komb6unupoBa | TepmuHoIOrHYeCKUiA
Conpsixenne u [InaBHOe conpsxkeHne HHOE 3aHSTUE | TUKTAHT
38. Komb6unupoBa | TectupoBanue
[leuats 3D Mmonueeit
HHOE 3aHSTHE
39. Kom6unupoBa | TectupoBanue
[TegaTts 3D Mopeneit
HHOE 3aHSTHE
40. Kom6unuposa | [IpesenTarus

JlopaboTKa 1 TOBOJIKA JIeTasICi

HHOC 3aHATUC

MOJIEJICH, BEICTABKa

pabot
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41. Kombunupona | Keiic-3aganue
CoOopka neranei
HHOC 3aHSATHE
42. Kombunupona | Keiic-3aganue
COopka neranei
HHOC 3aHSATHE
43. Komb6unupoBa | Cozmanue ueprexa
OCHOBBI CO3/TaHUS YEPTEIKEH
HHOC 3aHSATHE
44, Komb6unupoa | Cozmanue ueprexa
OCHOBBI CO3/TaHUS YEPTEIKEH
HHOC 3aHSATHE
45. KomOunupoBa | AHanm3 TeXHUYECKUX
CoOopka neranei
HHOE 3aHSITUE | XapaKTePUCTUK
46. KomOunupoBa | AHanm3 TeXHUYECKUX
CoOopka neranei
HHOE 3aHSTHE | XapaKTePUCTUK
47. Komb6unupoBa | TectupoBanue
OCHOBBI CO3/TaHUST YEPTEKEU
HHOE 3aHSTHE
48. Kom6unupoBa | Keiic-3amanue
Co3naHue MpoCThIX MEXaHU3MOB
HHOE 3aHSTHE
49. Kom6unupoBa | Beimonnenue
COopka neranei HHOE 3aHSTHE | TEXHHUYECKHUX

YIIPaKHEHU N
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50. KomOunupoBa | Beinmonnenue
CoOopka neranei HHOC 3aHATHE | TEXHUYECKUX
yIpaXHEHUN
51. | Co3nmaHue MpOCThIX MEXAaHU3MOB. Kombunuposa | Keiic-3aganue
Pemennas mepenaya HHOC 3aHSITHE
52. KomOunupoBa | AHamu3 TEXHUYECKUX
CoOopka neranei
HHOC 3aHATHE | XapaKTePUCTHUK
53. KomOunupoBa | AHamu3 TEXHUYECKUX
CoOopka neranei
HHOE 3aHATHE | XapaKTePUCTHUK
54. Kombunuposa | [Ipe3enTtanus moaeneit
[leuats 3D monenei
HHOE 3aHATHE
55. | Ileuats 3D moxueei Komb6unupora | Ilpe3entanus mozaeneit
HHOE 3aHATHE
56. | Ileuatsr 3D moneneit KomOunaupoBa | [Ipe3enTanus moaenei
HHOE 3aHATHE
of. Kom6unuposa | luckyccus
JlopaboTKa 1 TOBOJIKA JIeTayIei
HHOC 3aHATHE
58. Kom6unuposa | JlaboparopHas pabota

Pennepunr monenu

HHOC 3aHATUC
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99. Komb6unuposa | JlabopaTopHas padota
Pennepunr monenu
HHOC 3aHSATHE
60. Kombunupona | Ilpaktuueckas pabota
N3roToBiieHHE MPOTOTUTIOB
HHOC 3aHSATHE
61. Kombunupona | Ilpaktuueckas pabota
N3roToBiieHHE MPOTOTUTIOB
HHOC 3aHSATHE
62. Komb6unupona | Keiic-3aganue
Co3znanue MpoCThIX MEXaHU3MOB
HHOC 3aHSATHE
63. Komb6unuposa | Keiic-3aganue
Coznianue MpocThIX MEXaHU3MOB
HHOE 3aHSTHE
64. | Ileyats 3D moneneit Kombunuposa | [Ipe3enTtanus moaeneit
HHOE 3aHSTHE
65. | Ileuats 3D moneneit Komb6unupoBa | Ilpe3entanus mozaeneit
HHOE 3aHSTHE
66. Kom6unupoBa | Yyactue B
JlopaboTka u 10BO/IKa AeTanen HHOE 3aHATUE | KOHKYPCHBIX
MEPOTIPUATHUIX
67. | Cozmanne KOHCTPYKTOPCKOM Kom6unupoBa | bubnuoreka

AJOKYMCHTAallUHU

HHOC 3aHATUC

KOHCTPYKTOPCKOM
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JOKYMEHTAINH
68. KomOunuposa | bubnuoreka
Co3nanue KOHCTPYKTOPCKOU
HHOE 3aHATHE | KOHCTPYKTOPCKOM
JTOKYMEHTAIIH
JTOKYMEHTAIIH
69. KomOunuposa | bubnuoreka
Co3nanue KOHCTPYKTOPCKOM
HHOE 3aHATHE | KOHCTPYKTOPCKOM
JTOKYMEHTAIHH
JIOKYMEHTAIIH
70. | Pabouas Busyanu3zanus. PaGoTta c Komb6unupona | [Ipaktuueckas pabota
PEXYILIUM TUIOTTEPOM HHOE 3aHSTHE
71. 3amura JemoHCTpanus
3aiuTa mpoeKToB
IIPOEKTOB IIPOEKTOB
72. 3amura JleMoHCTpanus
3amnura npoeKToB
IIPOEKTOB IPOEKTOB
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2.3.YcJ10BUS peajin3aluy NporpaMmabl.

O6benunenne «3D-monenupoBaHre M TPOTOTHUIHPOBAHUE» paCIoOJlaraeTcsl B
OCHAILlEHHOM y4yeOHOM KkaOuHere. KaOuner oOecreueH COOTBETCTBYIOLIEH MeOENbo:
paboyuMHU  CTOJNIAMM, CTYJBSIMU, KOMIIBIOTEpaMH, MPOTrPAMMHBIM 00€CTI€UEeHUEM,
BBIXOZIOM B UHTEPHET, MYJIbTUMEAUNHON TOCKOM, CTOJIOM ISl PYKOBOIUTEIIS.

['pynna oGy4arornuxcst coctouT u3 10-12 yenonexk.

K pabore B 00beIMHEHUN AETH MPUCTYMAIOT MOCJE MPOBEACHUS PYKOBOAUTEIEM
COOTBETCTBYIOLLIETO MHCTPYKTa)ka [0 TNpaBWJIaM TEXHUKU Oe30macHoi paboThl,
OOBSIBICHUEM TEMBI 3aHATHS, TIaHa paboTel. HOBYIO TeMy pyKOBOJIUTENb OOBSICHSET C
NpPUMEHEHUEM TEXHOJIOTUH MYyJIbTUMEINA.

Jyist 37eKTpOHHOTO OOydeHHs U OOy4YeHHs C MPUMEHEHUEM JAHCTAHIIMOHHBIX
0o0pa3oBaTeIbHBIX TEXHOJOTUH HCIOJIB3YIOTCS TEXHUYECKHUE CpPEICTBA, a TaKkKe
MH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIE CETH, OOecleuuBaroike Mmepeaady 1o
JUHUSM CBSI3M yKa3aHHOM uH(opmanuu (0Opa3oBaTesibHbIE OHJIANH-TIAT(HOPMBI,
uQpoBbie 00pa3zoBaTENbHBIE PECYPCHI, pa3MEILIEHHbIE Ha 00pa30BaTENbHBIX CalTax,

BUIcOKOHepeHnn, BeoOnHapsl, SKype — odmenue, e-mail, o61auHble CEpBHUCHI U T.1.).

MarepuajibHO-TeXHHYECKOE oDecneyeHmne

1 | 3D npuntep 5
2 | HoytOyk Tum 2 10
3 | 3D-mmactuk 10
4 | KoMmnbroTepHas MbIIlb 10
5 | IIporpammHoe obecnieuenue s 3D-MoaeIMpOBaHHS 10

NudopmannonHoe odbecnevyenmne

Caitt: https://kompas.ru/

Y4eOHO-METOIMUECKUA MaTeprall U BUJEO WHCTPYKIIMH COJEP)KATCS Ha CaiTe
https://kompas.ru/publications/video/ wm:
https://kompas.ru/

OOGyuaronue Matepuarbl:


https://kompas.ru/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
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BUJICO;

MAaIIMHOCTPOCHHUE;

CTPOUTEIBCTBO;

IpUOOPOCTPOCHHUE;

CTaThH,

KHUTH,

JTOKYMEHTHI;

xommac-3d komnac-rpaduk.

CripaBOYHUK KOHCTPYKTOpA!

http://www.propro.ru/graphbook/eskd/eskd/gost/GOST.htm#003 - Enunas
CUCTeMa KOHCTPYKTOPCKON JOKYMEHTAIHH

http://cherch.ru/ - Bcesnaromuii caiiT mpo uepycHue

http://cdot-nntu.ru/basebook/ng2/system/theory/sbor_chert_iframe.HTM -
CO6opounsie yepTexu. [leTanupoBanue yepTexeid o0ero Buaa

http://www.tepka.ru/Cherchenie_7-8/index.html -  Ommaiin ~ y4eOHUK 1O
yepuenuto (A.[. borBunnukos, B.H. Bunorpanon)

B yueOHBIX LEnsiXx MOXXHO OECIUIaTHO YCTAaHOBUTH IMPOTPAMMHBIN MPOIYKT C

cavira: https://kompas.ru/

2.2. ®opMBI aTTECTALMH.

Dopmwl duaznocmuxu:

1. Bxopasmas AuarHoCTHKa, TPOBOAUTCS B Havalle y9eOHOTO To/a.

2. IIpoMexxyTouHasi AUArHOCTHKA, TIPOBOJMUTCS IO 3aBEPIICHHUM IOTYTOAUS HIIH
rojia o0y4eHus (IIpy MepeBoJIe Ha CICAYIOMHNN Y4eOHBIN TOT).

3. HroroBas amarHoCTHKa, IPOBOAUTCS TIOCIIC 3aBEpIICHHUsS BCEH ydueOHOM
MPOTrPaMMBI.

3aoauu mekyuiezo KOHMpPoOIA:

- IOBBINICHUE MOTUBAINH 00YUAIOIINUXCS K PETYISIpHON yaeOHO# padoTe;

- Pa3BHUTHE HABBIKOB CAMOCTOSITEITLHOU PaOOTHI;


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/
https://kompas.ru/
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- o0ecrieueHre OOpATHOU CBSI3U MEXAY OOy4arollUMHCS U MpernojaBaTeieM, Ha
OCHOBaHMHM KOTOPOW YCTaHAaBIMBAETCA, Kak OOydarollecss BOCHPUHUMAIOT U
yCBaMBAIOT Y4eOHBII MaTepHualr;

- i pepeHnnannsi UTOroBox OLEHKU 3HAHUIA.

@opMbl NPOBEAEHUS ATTECTANMMU: 3AIIUTA IPOCKTA, COPEBHOBAHUS PA3IUYHOTO
YpPOBHSI.

Buabl KOHTpPOJIA.

® TIpeIBapHUTEIBHBIN: aHKETHPOBAHKE, OTPOC;

® [pakTUyeckas paboTa HaJa CO3JaHUEM COOpPOYHON EAMHMIIBI B OIpPEAeSIEHHON
TEMAaTHKE;

® TEKYyNIW: KOHKYPCHl BHYTPH OOBEINHEHUS, TUCKYCCHH;

® UTOI'OBBIMH: 3alquTa IMPOCKTOB.

2.4. OueHoYHbIE MaTepHAJIbI.
Cnoco0bl onpeesieHNs pe3yJibTATUBHOCTH.
B o0pazoBaTtenbHOM Tpoliecce i JUArHOCTUKH YCIEUTHOCTH OCBOCHUS
y4eOHOM MporpaMMbl UCIIOJIb3YIOTCS:
- METOJ HAOJIIOICHHUS;
- METOJ aHAJIU3a MPOAYKTOB 00pa30BaTEIHHOM IEATEIFHOCTH 00y4Yar0IIerocs;
Co3nanue «IpaBUIIBHBIX» MOJENEH, T.€. MOJENei, B KOTOPBIX COOJIOACHBI
NPUHIMIIBL  TTAPAMETPUYHOCTH, ACCOIMATUBHOCTH U JJIS KOTOPBIX  BBIIOJIHUM
Pa3TUYHOTO POJIa aHATIHU3.
Ornenka GpopMuUpoBaHUS KOMaHIbI IO CISAYIOMIUM KPUTEPHUSIM:
® CIUJIOYEHHOCTH KOMaH/IbI;
® COTJIACOBAaHHOCTH MHAMBUAYAIBHBIX 1I€JICH YICHOB KOMaH/IbI;
e s(hdexTuBHOCTH pabOTHl B KOMaHJE B CpaBHCHHH C 3((PEKTUBHOCTHIO
paboThI HA/T MHIMBUTYATBHBIMH TPOCKTAMU;

¢ BBIICJIICHUC JTUACPA KOMAaHIbI.
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[IpenMeTOM OLEHKM CIy’>KaT YMEHUS W 3HAHUS, HalpaBjieHbl Ha (OPMHPOBAHUE
o0LMX U MPOPECCUOHATBHBIX KOMITETEHIIUM.

Onepamugnbviti  KOHmMpoAb  YYEOHBIX  JOCTHKEHUM  OCYIECTBISETCA  Ha
MPOTSKEHUU BCEX 3aHATUH UM UMEET CBOEH II€JIbI0 OLIEHKY CUCTEMATHUYHOCTH Y4eOHOU
paboTel oOydaromuxcs Mo (GOPMUPOBAHMIO 3HAHUM W YMEHUH B paMKax OCBOEHUS
JaHHOro Marepuana. IIpoBomuTcs B Ipolecce YCTHOTO OINpPOCa, NPOBEACHUS

MPAKTUYICCKUX pa60T, BBITIOJIHCHUA WHAWUBUAYAJIbHBIX SaIIaHI/Iﬁ u T.II.

OneHKa MPOeKTHOM 1eATeTbHOCTH 00yYaI0IIHXCS

DIIporecc 1) Pabota Hax mpoeKTOM

2)PesynbraT npoekrta 2) IIpoayKT mpoekra (4T0 HOTYYHIOCH B UTOTE)

3) Odbopmienue npoekra 3) OdhopmiieHHe IPOSKTHON MANKU, BUACOPSIa

4) 3amura npoekTa 4) [Ipe3eHTalus CBOEro MpoyKTa: ypOBEHb PE3CHTAIIHH,

Kputepuu oneHuBanusi padoThbl Ha/l IPOEKTOM

- AKTYaJIbHOCTH NPOeKTa (000CHOBAHHOCTh MPOEKTA B HACTOSIIIEE BpeMsi, KOTopas
IpeIoyiaraeT pa3peleHne UMErOIINXCcs M0 JaHHOW TeMaTHKe MPOTUBOPEUNid);

- CaMOCTOSITEJILHOCTb (YPOBEHb CaMOCTOSITENIBHOW pabOThl, IJIAHUPOBAHHE W
BBITIOJTHEHWE BCEX OTAllOB MPOEKTHOW  NIEATETbHOCTH CaMHUMH  yYalllUMUCA,
HanpaBisieMble JEUCTBUSIMH KOOpJMHATOpA IPOEKTa ©0€3 ero HEemnocpeaCTBEHHOTO
y4acTusl);

- Mpo0JeMHOCTh (HAMMYME W XapakTep MpoOJEeMbl B MPOCKTHOW NEATEIHHOCTH,
yMeHue GopMyIupoBaTh MpodeMy, IpoOIEeMHYIO CUTYaIUIO);

- CO/IePKATEJBLHOCTb (YPOBEHb HH()OPMATUBHOCTH, CMBICIIOBOM €MKOCTH MPOEKTA);

- HAYYHOCTh (COOTHOIIEHHE W3YYEHHOTO U TMPEJCTaBICHHOTO B IMPOEKTE
Marepuaia, a TakK€ METOJOB padOTHl ¢ TAKOBBIMH B JaHHOW HAYYHOW OOJACTH IO
UCcceayeMoi TmpoOjemMe, WCIONIb30BaHWE KOHKPETHBIX HAYYHBIX TEPMHUHOB U

BO3MOKHOCTb ONIEPUPOBAHUS UMH);
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- padora ¢ mndopmanueii (ypoBeHb paboThl ¢ MHpOpMalLKeEl, cnocoda MOUCKa
HOBOM wuHpoOpMaluu, crnocoba moaauu HHPOPMAIMU - OT BOCIPOU3BEIACHUS 0
aHaJm3a);

- CHCTEMHOCTBb (CIOCOOHOCTH paccMaTpuBaThb BCE€ SBJIEHHUS, MPOLECCH B
COBOKYITHOCTH, BBIJEIATH OOOOIIEHHBIH CHOCOO ACHCTBUS W TNPUMEHSTHh €ro Mpu
pelieHnuy 3ajad B pabore);

- MHTErpaTUBHOCTBD (CBSI3b PA3IUYHBIX 00JaCTE 3HAHUM).

Kputepun onieHUBaHUSI «MPOIYKTA» MPOEKTHOI AeATEJIbHOCTH:

o MOJTHOTA peaju3alui MPOEKTHOro 3ambicia (YpPOBCHb BOIUIOIICHUS
MCXOJHOHN Ienu, TpeOOBaHUI B IOJYYCHHOM MPOIYKTE, BCE JIM 3a/Jaydl OKa3aJHCh
pEIICHbI);

o COOTBETCTBHE KOHTEKCTY MPOEKTHPOBAHMS (BAKHO OIICHUTH, HACKOJIBKO
TIOJTYYSHHBI pE3yNbTaT SKOJIOTHYCH, T. €. HEe YXYIIIHUT JIH OH COCTOSHUE MPHUPOIHOM
Cpenbl, 3J0pOBbE JIIOJIE, HE BHECET JM HaNpsXKEHHE B CHUCTEMY JEJIOBBIX
(MEXJIMYHOCTHBIX) OTHOIIECHUM, HE HAYyHET JIM pa3pylliaTh TPAJAUIMU BOCHHUTAHUS,
CKJIaIbIBABIIIMECS TOAAMM);

o COOTBETCTBHE KYJbTYPHOMY AHAJIOTY, CTeleHb HOBM3HBI (IIPOCKT Kak
«Opocok B Oypayiiee» BCerjia COOTHOCHUTCS C BHECEHHMEM HEKHX IpeoOpa3oBaHHMil B
OKPYXAIOIyI0 JIeUCTBUTEIBHOCTh, C €€ yiyulieHueMm. Jlis Toro dYToObl OIICHUTH
CICJIaHHBIH B JTOM HAMpAaBICHUU BKJIaJ, HEOOXOIWMO HMETh NPEJCTABICHUE O

COOTBETCTBYIOILIEM KYJIBTYPHOM OIIBITE.);

o counajbHas (MpaKkTU4YecKasi, TeOpeTHIeCKasi) 3HAYUMOCTh;
o 3CTeTHYHOCTD;
o NMOTPEOHOCTh JajIbHeHIero pa3sBUTUSA TMPOEKTHOr0 ONbITa (HEKUi

MpPEAMETHBIA pe3yJbTaT, €CJIM OH OKa3ajcsi COIMaIbHO 3HAYMMBIM, TpeOyeT
MPOJOKEHUSI W Pa3BUTHS. BBINMOJHEHHBIA MO OJHOMY MpEeAMETY Y4EeOHBIH MPOEKT
OOBIYHO TOPOXKIAET MHOXKECTBO HOBBIX BOMPOCOB, KOTOPHIE JIEKAT YK€ Ha CTHIKE

HECKOJIBKHNX I[I/ICI_[I/IHJII/IH).
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Kpurepuu ouennBanusi opopmiieHUs IPOEKTHON PadOThI

o NPAaBMWJIBHOCTh W TPaMOTHOCTH O(OpMIIeHHMSI (HAJU4YUE TUTYJIBHOTO
JIMCTA, OTJIABJICHUS, HyMEpaluuu CTPAaHHUILI, BBEJICHMUS, 3aKIOUYEHHUs, CIOBAPS TEPMHUHOB,
oubnuorpadun);

o KOMIIO3MLMOHHASl CTPOWHOCTH, JOTHMYHOCTH H3JI0KEHUs1 (€IUHCTBO,
LIEJIOCTHOCTh, CONOJYMHEHHUE OTIEIBHBIX YacTe TEKCTa, B3aUMO3aBUCHMOCTB,
B3aUMOJIONIOJITHEHHE TEKCTa W Bujeopsaa, OrpaxeHue B TEKCTE MNPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, HaTM4Ke pacCyKI€HUI 1 BHIBOJOB);

o KayecTBO opopmiieHus (pyOpHUIIMPOBAHUE U CTPYKTypa TEKCTa, KAYECTBO
ACKHU30B, CXEM, PUCYHKOB);

o HATJISIAHOCTD (BUIIEOPSIA: TpaQUKU, CXEMbl, MAaKEeTbl U T.I., YETKOCTb,
JOCTYITHOCTb JJIs1 BOCIIPUSTHS );

L CAMOCTOATEJIBbHOCTD.

Kpurepuu oneHuBaHus NMpe3eHTANNM MPOEKTHOM PadoThI (MPOAYKTA):

- Ka4eCTBO JA0KJaAa (KOMITO3UIIMS, TOJIHOTA MPEICTaBIeHUsI pabOThI, TIOJIX0/I0B,
PE3YNbTATOB; APTYMEHTUPOBAHHOCTH U YOCKIECHHOCTD);

- 00beM W TiIyOMHA 3HAHUHA MO TeMe (WU TpeaAMETYy) (ApyAULUs, HATUIUE
MEXKMPEAMETHBIX (MEKIUCIUIUIMHAPHBIX) CBA3EH);

- MOJIHOTA PACKPBITUS BLIOPAHHOI TEeMATHKH UCCJIeI0BAHUSA NPH 3a1LMUTE;

- Ipe/IcCTaBJIeHUe MPoeKTa (KyJbTypa peur, MaHepa, UCIIOJIb30BAHUE HATJISTHBIX
CPEACTB, YYBCTBO BpPEMEHH, HWMIIPOBU3ALIMOHHOE HAyalo, JAEp)KaHHE€ BHUMAaHUS
ayIUTOPUN);

- OTBeTbl HAa BOMNPOCHI (IIOJHOTA, aPryMEHTUPOBAHHOCTbH, JIOTUYHOCTb,
yOCKICHHOCTD, APYKETIO0HE);

- [eJOBble M BOJIeBble Ka4decTBa JOKJaguuka (yMEHUE MPUHSTH
OTBETCTBEHHOE  PpEIICHHE, TOTOBHOCTb K JUCKYCCHUHM, JOOpOXKENIAaTelbHOCTD,
KOHTaKTHOCTb );

- NIPpaBUJIbHO 0OPMJIEHHAA MPe3eHTAIUA.
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2.5. MeTtoauyeckue MaTepuasbl
VY4eOHO-HarIsAHble MOCOOUS: - CTEH bl CO CIIPABOYHBIM MaTEpHaIoM,
- IPE3EHTALUHU K JIEKIIMOHHOMY MaTepHay
- yueOHble M MeToguveckue nocodus (yuyeOHUKH, Yy4eOHO-METOIUYECKUE
mocoousi, mocoOUst 1Jisl CAMOCTOSTEIIBHONU pad0Thl, COOPHUKH YIIPAXKHEHUM U JIp.).

Buabl AMIaKTUYSCKUX MATEPUAJIOB

Jist obecriedueHrsT HATJISIIHOCTH U JOCTYITHOCTH M3y4aeMOT0 MaTepHalia Teaaror
MOJKET MCITOJIb30BaTh HATJISAIHBIC TIOCOOUS CIICIYIONINX BUIOB:

- CXEMAaTHYECKHA WM CUMBOJIUYECCKUN (TaOJHUIBI, CXEMBI, PUCYHKH, TpaduKH,
JTUarpaMMBl;

- KApTUHHBIA (MJUTIOCTPAINH, CIIalbl, oToMaTepraIsl U Ap.);

- JMJIAKTHYECKHEe TOCOOMs (KapTOYKH, pa3aTOYHbI Marepuay, BOMPOCHI |
3aJIaHus JIJIs1 YCTHOTO U MMUCBMEHHOTO OTPOCa, TECThI, MPAKTUYCCKUEC 3aIaHMsI U JIp.);

- cTaths, pedepart, JOKIal.

OOpazoBaTeNbHBI TpoIlecC 10 MPOTrpaMME CTPOUTCS Ha OCHOBE INHUPOKOTO
UCTIOIH30BaHUS HIUTFOCTPATUBHOTO, HATISIHOTO MaTepralia, MeTOINIecKux mocobuii. B
X07ie paboThl C JETHbMH IO TPOTPaMME HCIOIB3yeTCS KOMILIEKC MYJIBTUMEIUHHBIX

MaTCpUalJIOB.

2.6.1Iporpamma BoCIUTAHUSA

1.AKTYaJIbHOCTH NPOTrPAMMBI

C 1 cents6psa 2020 roma Berynuin B cuity ®enepanbubiii 3akoH oT 31 uronst 2020
roga Ne 304-®3 «O Baecennn n3meHeHuit B Oenepanpapiii 3akoH «O06 00pa3oBaHUM B
Poccuiickoit denepanum» 1Mo BOMpocaM BOCHUTaHUsA oOydwaromuxcs». [Ipe3uaeHT
Poccuiickont ®enepaunu B.B. IlyTuH oTmMeTHII, 4TO CMBICT IpeiiaracMbIxX NONPaBOK B
TOM, 4TOOBl  «YKpENHThb, aAKIEHTUPOBATh BOCIUTATEIbHYID  COCTABISIOULYIO
OTEUEeCTBEHHOM 00pa3oBaTtenbHOM cUcTeMb». OH MOJYEPKHYJ, UYTO CHUCTEMa
o0pa3oBaHUs HE TOJBKO YYHUT, HO M BOCHUTHIBACT, ()OPMHPYET JUYHOCTH, MEpPEaacT

OCHHOCTH U TpaaAWuIINK, HAa KOTOPBIX OCHOBAHO 06HIGCTBO.
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«BocnuTtanue — NeSTENbHOCTh, HANPABJICHHAS HA PAa3BUTHE JIUYHOCTH, CO3/1aHUE
YCIOBUU JJIi CaMOOINpPENEICHUs ¢ COIMaIu3aluu OoOy4arluxcsi Ha OCHOBE
COLMOKYJIbTYPHBIX, TYXOBHO-HPABCTBEHHBIX IIEHHOCTEW W TMPUHATHIX B POCCUHCKOM
oOlllecTBe TpaBUJ W HOPM IOBEJCHUSI B HMHTEpPEcax 4YeJOBEeKa, CeMbH, oOllecTBa U
rocyaapcTBa, dbopmupoBanue y  oOydyaromuxcs  YyBCTBa  MaTPUOTHU3MA,
rpakJaHCTBEHHOCTH, YBAXKEHUA K MaMATH 3allIUTHUKOB OTeuecTBa 1 noaBuram ['epoes
OreuecTBa, 3aKOHY W MPaBOMOPSAKY, YEJIOBEKY TpyAda M CTapUIEMYy I[OKOJICHUIO,
OEpEeKHOr0 OTHOIIECHUSI K KYJIbTYPHOMY HACIEIUIO U TPAJAUIUSM MHOTOHAIIMOHAIBHOTO
Haposa Poccuiickoit deneparuu, npupojie U okpyxatomen cpene» (CtaTes 2, MyHKT 2,
®3 Ne 304).

CoBpeMeHHBI HaIIMOHAJIbHBIN BOCHUTATEIbHBIN uaean — 3TO
BBICOKOHPABCTBEHHBI, TBOPYECKHUH, KOMIIETEHTHBI  TpaXIaHUH Poccun,
npuHUMaKIui cyap0y OTedecTBa Kak CBOKO JIMUHYIO, OCO3HAIOUIUNA OTBETCTBEHHOCTD
3a HacToslee M Oyayliee CBOeW CTpaHbl, YKOPEHEHHBIM B JyXOBHBIX U KYJIBTYPHBIX
TpaauLIMsAX MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit ®Denepauuu (/Ipumepnas
nPOCPAMMA 8OCNUMAHUL).

Hcxoas u3 3TOro BOCIMUTATENBHOTO HJ€alia, a TaKKe OCHOBBIBAsICh Ha 0a30BBIX
JUISL HAIllero OOIIecTBa IIEHHOCTAX (TaKUX Kak CeMbs, TPYIl, OT€UECTBO, MPUPOIA, MUD,
3HAaHMS, KYJbTypa, 3JI0POBbE, YENIOBEK), OO0Ias Ielb BOCHUTAHUS — JWYHOCTHOE
pa3BUTHE 00YYaIOIMIUXCS, TPOSBIISIONICECS:

- B YCBOCHUHM MU 3HAHWUI OCHOBHBIX HOPM, KOTOpbIE OOIIECTBO BBIPAOOTANIO HA
OCHOBE ATHX IIEHHOCTEH (TO €CTh, B YCBOCHUU UMHU COLUAIILHO 3HAUMMBbIX 3HAHUI);

- B Pa3BUTHUU UX MO3UTHUBHBIX OTHOIIEHUN K 3THUM OOIIECTBEHHBIM IIEHHOCTSIM (TO
€CTh B Pa3BUTUU UX COLIMAIBHO 3HAYUMBIX OTHOILLIECHHN );

- B MPUOOPETEHUN UMK COOTBETCTBYIOIIETO STUM IIEHHOCTSIM OIIbITa TTOBEJCHUS,
OTIbITAa TPUMEHEHUSI CPOPMUPOBAHHBIX 3HAHUI M OTHOIIECHUHN Ha MPAKTUKE (TO €CTh B
MPUOOPETEHUH UMU OTIBITA OCYIIECTBICHUS COITMAIBHO 3HAYUMBIX JIET).

@opmbl  paboThl € OOYyYalOIIMMHUCA M HMX POAUTEISIMH  (3aKOHHBIMHU
MPEACTABUTEISIMH) - UHAUBUYaIbHbIE U TPYIIIOBEHIE.

2. e, 3aa4u ¥ pe3yiIbTaT BOCIIUTATENLHON PA0OOTHI
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Konkperuzamusi o0mieil 1eiad BOCHUTAHUS NPUMEHUTEIBHO K BO3PACTHBIM
OCOOCHHOCTSIM IIKOJbHUKOB TO3BOJSET BBIICIUTh B HEH CIEAYyIONIUE I1IeJIEBBIC
npuopumemsl, KOTOPHIM HEOOXOAUMO YAENATh UyTh OOJibllIeE BHUMAHUE HA PA3HBIX
YPOBHSIX 00pa30BaHUsI:

B Bocnutanuu nerel MoJPOCTKOBOIO BO3pacTa TAKUM IMPUOPUTETOM SIBIISICTCS
CO3/laHU€ OJIATOMPUATHBIX YCIOBUM JJISI Pa3BUTHUS COLMAIBHO 3HAYMMBIX OTHOIICHUN
IIIKOJIbHUKOB, U, TIPE¥KJI€ BCETO, IEHHOCTHBIX OTHOIIICHUM.

B BocnuTanuu nereil FOHOIIECKOTO BO3pacTa TaKUM MPHOPUTETOM SIBIISICTCS
co3aHue OJarompusITHBIX YCIOBUU JUIsi TPUOOPETEHHsS] IIKOJIBHUKAMHU  OIbITA
OCYILIECTBJICHHS COITUATBLHO 3HAUUMBIX e (cM. [IpumepHyro mporpaMMy BOCITUTAHUS ).

ILlens BOCHUTAHUS — CO3JaHHUC yCJIOBI/Iﬁ JJIA (1)OpMI/IpOBaHI/ISI CONHMaJIbHO-

aKTUBHOM, TBOPUECKOM, HDABCTBEHHO U (PU3HUECKH 3JOPOBOI JIMUYHOCTH, CHOCOOHOM Ha
CO3HATENIbHBIA BHIOOP XKU3HEHHOW TMO3UIMU, a TaKXKe AYXOBHOMY M (PU3NYECKOMY
CaMOCOBEPUICHCTBOBAaHUIO, CAMOPA3BUTHIO B COLILYME;

- (hopMHUpOBaHNE MUPOBO33PEHNUS U CUCTEMBI 0a30BbIX IEHHOCTEH JINYHOCTH;

- BOCIIUTAHUE BHYTPEHHEH MOTPEeOHOCTU JINYHOCTU B 310pOBOM 00Opa3e >KU3HHU,
OTBETCTBEHHOT'0 OTHOLIEHUSI K IPUPOJHON U COLIMOKYJIBTYPHOU cpesie 0OuTaHus;

- IOIIEPKKA COLIMATIbHBIX MHUIIMATUB U JOCTHXKEHUH 00yUarouXcs.

3a1ayv BOCIIUTAHUS —

- CIocoOCTBOBAaTh PA3BUTHIO JIMYHOCTH OOYYAIOMIETOCS, C TO3UTHBHBIM
OTHOIIIGHHEM K ce0e, CIIOCOOHOro BhIpadaThiBaTh M PEATM30OBHIBATH COOCTBEHHBIN
B3TJIS]] HA MUD, PA3BUTHE €T0 CYOBEKTUBHOM MO3UIINN;

- pa3BUBaTh CHCTEMY OTHOIICHUN B KOJIJIEKTUBE 4Yepe3 pa3sHOOOpa3Hbie (POpPMBI
aKTUBHOM COIMAJIbHON JIEITEILHOCTH,

- CIOCOOCTBOBATh YMEHHIO CaMOCTOSITEIPHO OIIEHWBATh MPOUCXOJAIIEE U
WCIIOJIb30BaTh  HAKAIUIMBAEMBIM  OMBIT B  IEISX CAMOCOBEPINIECHCTBOBAHUA U
caMopeau3aliy B MPOIIECCE KU3HEACATEIIHHOCTH;

- (hopMupOBaTH U MPOMAraHIUPOBATH 37OPOBBIA 00pa3 KU3HU.

HHaHI/IDVGMBIe PE3VIIBTATHI PCaAJIM3alli IPOrpaMMbl BOCITUTAHMA

VYyamuecs: CMOTyT:
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— AKTHBHO BKJIIOYaThCs B OOILEHHE U B3aUMOJCHCTBHE CO CBEPCTHUKAMH Ha
MIPUHIIMIIAX YBAXKEHUS U JOOPOXKENATEIIbHOCTH, B3AMMOTIOMOIILU U COTIEPEKUBAHUS;

— TPOSIBIATH TOJIOKUTENBHBIE KA4eCTBA JIMYHOCTH M YIPABISATH CBOUMHU
AMOIUSAMH B PA3IUYHBIX (HECTAHIAPTHBIX) CUTYAIUSAX U YCIOBUSIX;

— MPOSIBIATH JUCHUILTMHUPOBAHHOCTH, TPYAOII00HUE U YIIOPCTBO B JIOCTUKEHUU
MOCTABJICHHBIX IICJICH;

— OKAa3bpIBaTh IIOMOIIb YJE€HAM KOJUIEKTHBA, HaXOJUTh C HUMH OOIIMH SI3BIK U
oO01IMe UHTEPECHI.

3.PaboTa ¢ KOJUIEKTHBOM O0VUYAKIIMUXCS

PaboTa ¢ koJIeKTUBOM 00yYaronuxcs AeTCKOro 00beAMHEHHS HalleJIeHa Ha:

- (dopmMupoBaHHE TPAKTUUYECKUX YMEHHMM 110 OpraHu3alud  OpPraHoOB
CaMOyMpaBJICHUS AITUKE U TICUXOJIOTUU OOIIECHMs, TEXHOJOTUU COIMAJIBHOTO |
TBOPYECKOTO MPOCKTUPOBAHUS,

- oOyueHHe yMEHHUSIM W HaBBIKAM OPraHU3aTOPCKOW  JEATEIbHOCTH,
caMoopranusanuu, GOpMHUPOBAHUIO OTBETCTBEHHOCTH 3a c€0s U IPYTHX;

- pa3BUTHE TBOPYECKOrO, KYyJIbTYPHOIO, KOMMYHHUKAaTUBHOIO TOTEHIMANA
oOydJarmommxcs B TNPOIECCEe Y4YacTUs B COBMECTHOM  OOIIECTBEHHO-TIOJIE3HON
NEeATEIbHOCTH;

- coqericTBre (hOPMUPOBAHUIO AKTUBHOM T'PaXKTaHCKOMN TTO3HUIIHH;

- BOCIIUTAHUE CO3HATEIILHOTO OTHOILLIEHHS K TPYAY, K IPUPOJE, K CBOEMY FOPOY.

4.Pabora ¢ poIuTeasaMu

PaGota ¢ ponurensiMu 00y4aronuxcs 1€TCKOro 00beTMHEHHSI BKITIOYAET B CEO:

— OpraHu3alyio CHCTeMbl WHAMBUAYATbHOM U  KOJJICKTUBHOW pabOTHI
(Tematuueckue 6ecenbl, COOpaHusl, HHIUBUIYATbHBIE KOHCYJIBTAIIHH );

- COJICMCTBHE CIJIOYCHUIO POJUTEIHCKOTO KOJIUICKTHBA U BOBJICUCHHUE POJUTENCH
B KU3HEJEATEIHHOCTh JETCKOTO OOBEAMHEHUS (OpraHM3aIysl | MPOBEICHUE OTKPBITHIX
3aHITHI B TeUEHHUE Y4eOHOTO To/1a);

- odopmiieHre WHOOPMAIMOHHBIX YTOJKOB JUIsl POAWTENCH IO BOIPOCAM

BOCHHUTAHUS TETEU.
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Jlns peanuzanuu TaHHOW MpOrpaMMbl HEOOXOJIWMO TECHOE COTPYIHHYECTBO C
POAUTENISIMU  BOCIIUTAHHUKOB, KOTOPOE HAIMpAaBICHO Ha BOBJIICUCHHE CEMbU B
BOCIIUTATENIbHBIN mporecc. B paboTe 1o jaHHOMY HampaBIICHUIO UCTIOJIB3YIOTCS TaKHUe
BUJIBI COTPYJHUYECTBA, KaK:

- POJIUTENbCKUE COOpaHUsS C HCIOJIb30BAHHEM CIIAMJIOBBIX MpE3eHTAlUi TI0
npoUIII0 TPOrpaMMbl C II€JIbI0 3HAKOMCTBA POJIUTENIEH C COJEpKaHUEM, 3a/JlauaMH U
METOJaMU OCBOEHUS JIEThbMHU TPOrPaMMHOI0 MaTepuaa;

- HArJsiIHBIA MaTepuaa B POJUTEIHCKOM HH(POPMAIMOHHOM YTOJIKE C IEJbI0
3HAKOMCTBaA poauTese ¢ paboToi JeTCKOro o0pa3oBaTeIbHOTO 00bEIMHEHUS;

- TAMATKHA U TEMATUYECKUE KOHCYJbTAIIMK C IIEJIbI0 3aKpeIyIeHUs MPOUICHHOTO
Marepuanga, a Takke Tenarorndyeckoro mpocBenieHus («CerogHsi Ha 3aHATHH!»,
«HyxHO 11 oTHaBaTh peOCHKa B CEKIUIO MM KPYKOK?», «Kak coneiicTBoBaTh peOCHKY
IpHU BEIOOpE MHTEPECOB, a Takxke Oyayiied npodeccun» u ap.);

- WHAMBUAyalbHBIE  Oeceapl 00  ycmexax — jgered, «Mcmonb3oBaHue
JOTIOTHUTENIbHON JUTEPATYPHI o U3YUYCHHIO 3D-MopenupoBaHus u
NPOTOTUIMPOBAHUS» C LEJIbI0 YCTAaHOBJICHUSA JOBEPUTEIBHBIX OTHOIICHUH MEXKIY
POIUTENSIMU U TIEAaroramMu, a Takke MPUBJICYCHUE UX K COTPYIHUYECTBY,

- OKa3aHUsl CBOEBPEMEHHOM MOMOIIH 10 TOMY HJIK HHOMY BOMPOCY IO 00YUYEHUIO
U BOCIIUTAHUIO JIETEH, CIIOCOOCTBOBAThH OCTHKCHHUIO €AMHOW TOYKH 3PEHUS MO ITUM
BOTIPOCaM;

- aHKETUPOBAHHUE C IIEJIbI0 0OecTeueHrs OOpaTHON CBSI3M C CEMbEW, YTOUHECHHUS
MPEICTABICHUS POJUTENICH O JOMOTHUTEIBHOM OOpa30BaHUM, BBISBICHUE OTHOIICHUS
ponuTeneil K BOMpOcaM TEXHUYECKOro oOpa3oBaHUA JETeH W TMOAPOCTKOB H €ro
pEaIbHOTO OCYIIECTBICHUS B CEMBE;

- Pa3AHUKH, MEPOIIPUATHUSL, IPOEKTHl C YYACTUEM POAUTEINECH.

BocnuratenbHblii mpolecc o0ecneunBaeTcs Ha KaKIOM 3aHATHH B TE€UEHUE
BCET0 TroJia B HEHABA3YMBOW U J00OpokenaTeNbHON (opme: B Buae Oeces] Ha TEMBI
00IIEeYeIOBEYECKUX IIEHHOCTEH, ITUKN MEKJINIYHOCTHBIX OTHOIIEHUH, HEJJOMYCTUMOCTH
aconMaibHbIX (OpPM TOBEJEHUST B OOIIECTBE, HEOOXOMAMMOCTH YBaKEHUS TPaB H

MHCHHA OPYIroro 4YcCJIOBCKaA, OTHOILICHUH CTapmero " mMJIaamero MMOKOJICHUH.
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JlommonHWTENbHBIE Oecenbl Temarora HampaBieHBl Takke Ha (hopmMupoBaHme
JUYHOCTHBIX KA4YeCTB Yy4YaIlerocs, TaKMX KaK CIPaBeIJIMBOCTh, YBaXKEHHUE K
OKPYXaIoIUM, KOMMYHUKAa0EIbHOCTh, TATPUOTH3M, KYJIHTYpa TIOBEICHHUSI.

BaxxHBIM MOMEHTOM B OCBOCHHMH OOpa30BaTEIBLHOW MPOTPAMMBI SIBIISCTCS
co3faHue ONaronpHusITHOW 3MOIMOHAIBHO-TICHXOJIOTHYECKOW aTMoc(epbl B JACTCKOM
KOJUICKTHBE, KOTJIa BBITIOJHAIOTCS CJCAYIOIINME IpaBWia: NMPUHUMATh peOCHKa Kak
0COOYI0 WHJIMBHIYATbHOCTh, HCIIOIB30BATh IOJOKHUTEIBHBIE 3MOIMHA B IMOCTPOSCHUU
oOIIeHus Tearora ¥ 00yJaromerocs.

Takoe oOmmIeHWEe y4HT JETEeH MOHWMATh JPYr JPyra, CYUTAThCS C MHECHHEM
JIPYTUX, OTCTAaWBaTh CBOI TOYKY 3pCHHUS, BHJETh M YyBCTBOBaTh KpPacoOTy
OKPYaoIIero HaC MUPa, COMIEPEIKUBATD APYTHM.

['maBHBIM K€ SBISETCS TO, YTO KaXKIbIH, 3aHMMAIOLIUKCS B OOBEIMHCHUHU,
UMEET BO3MOXKHOCTH IOYYBCTBOBATh CBOIO 3HAYMMOCTh, YBEPCHHOCTHh B CBOMX CHJIAX.
[TproOmmasick B TEYEHHWE HECKOJBKUX JIET TBOPYECTBY, 3aHMMAsCh B IPHUATHOM,
JIPYKECKOH aTMocdepe CBEPCTHUKOB, OH CyMEeT BbIpabOTaTh OIPEACIICHHYIO
’KU3HECHHYO MTO3UIINI0, KOTOpas TIOMOKET €My B JaJIbHEUIIEH B3pOCIION KU3HH.

Takum  00pa3oM, ocHO8Hble nymu  O1s  VYCHEWHOU  Op2aHU3ayuu
socnumamenvbHol pabomsl B TBOPYESCKOM O00BCTMHCHHUH CIICAYIOIIHE:

* HEIMOCPEJCTBEHHOE OOIIEHUE C IeJaroroM BO BpeMs 3aHATHH Ha OCHOBE
B3aMMHOT0 YBa)KCHHUS M MHTEpECa K JMYHOCTH JAPYT JIPYra;

* OpraHu3amMs COBMECTHOI'O JIOCyra B3pOCIBIX M JCTCH, HAINpaBJICHHOTO Ha
MTOBBIIICHUE KYJIHTYPHO-HPABCTBEHHOT'O YPOBHS 00yJaromuxcs (TOCEeIeHUE BICTABOK,
MY3€€B);

* IPOBEJICHUE BUKTOPHUH M MO3HABATEIIBHBIX UT'P C YUETOM PO 3aHATHH;

* pa3BUTHE HABHIKOB OOIICHUS peOCHKAa B COIMyME (COBMECTHBIC TMPOTYJIKH,
AKCKYPCHH, BCTPEUYH C HHTEPECHBIMU JIFOJIbMH, TIPA3THUKH, Beuepa).

BuiOop copepkaHMs MacCOBBIX MEPOINPHUATHH OCYIIECTBISACTCS C YYCTOM
HaIPaBICHHOCTH OOBCAMHEHHUS, a TAaK)KE C y4eTOM HHTEPECOB, INCHUXOJOTHYCCKHX W

BO3PACTHBIX OCOOCHHOCTEH JIeTEH.
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OT0 cHOCOOCTBYET pa3BUTHIO y peOEHKAa TBOPYECKON MHUIIMATUBBI U Oosee
MOJITHOMY PACKPBITHUIO UX HWHIWBHAYaJbHOCTU. AKTHBHOE Yy4yacTHE OOydYalol[uXcs B
KU3HU 00bETMHEHUS MOMOTaeT (POPMUPOBAHUIO CIITIOUEHHOTO JETCKOT0 KOJUIEKTHUBA Ha
MPOTSHKEHUU HECKOJIBKUX JIET.

[Iporiecc HanpaBiieH Ha BOCIIUTAHUE U Pa3BUTUE CBOOOHOM, KUZHEIIIOOMBOMH,
TaJaHTJIMBON JIMUHOCTU, OOOTAIIEHHON 3HAHUSMU, ICTETUYECKH Pa3BUTOM, TOTOBOM K
CO3UJIaTEeILHOM, TPY/I0BOM U TBOPUYECKOU JEATEIIBHOCTH U HPABCTBEHHOMY TMOBEICHUIO.

[lnan  BocmuTaTenbHOM  pabOTBI B TBOPUYECKOM  OOBEAMHEHUU
pa3pabaTbIiBaeTCsl C yU€TOM OOIIEro IjiaHa BOCIUTATEIbHON paboThl 00pa3oBaTeIbHON
OpraHu3aIiy, KOTOPBIM BKIIIOYAET B CeOs OpraHu3aluio U TpyAa, U OTAbIxa. YToObI
naHHas paboTta Obuta Oosee d(PpdekTHBHON, HEOOXOAMMO MaKCHUMaIbHO YYHUTHIBAThH
uHTepechl oOydaromuxcs. Haubonee yaoOHBIM BpeMeHEM Uil TPOBEACHUS JaHHBIX
MEPOTPUITHH SBIISIOTCS KAHUKYJISIPHBIC U TPAJTUIIMOHHBIC BHIXOIHBIC JTHHU.

[To okoHuanuu 00ydeHHsS MO OOpa3oBaATEIBLHON MporpamMme OO0yJarOUTHNCS
JOJKEH HWMETh SICHO€ M KOHKPETHOE IMPEACTABICHUE O 3HAYUMBIX JHUYHOCTHBIX
KayecTBaX COBPEMEHHOI'0 YeJIOBEKa, HPABCTBEHHBIX HOpMax. YCTOWYMBO MPOSIBIATH B
CBOEM TMIOBEJICHUU CJIENYIOIME JIMYHOCTHBIE KauecTBa: aJeKBaTHAas CaMOOIEHKA,
YBEPEHHOCTh B CBOMX CHJIAX, LEJIEYyCTPEMIIEHHOCTh, OEpeKHOE OTHOIIEHUE K
OKpYXalollleMy  MHpY, TyMaHHOCTb,  JOOpPOXKEIATeNbHOCTh,  TOJIEPAHTHOCTD,

Tpyao0Jto0re, KOIEKTUBU3M, B3aUMOIIOMOIIIb.

2.7. JIuteparypa
Cnucok qurepatypsl AJIs1 eJarora:

1. INaaua H. b. KOMIIAC-3D V17: camoyuurtens. / H.b. I'aaun - M.: IMK
IIpecc, 2005. — 384 c.

2. Ianna H.b. Bemonnenune rpaduyueckoil 9acTu KypCOBBIX M JUTUIOMHBIX
MPOEKTOB C HCHOJb30BaHHeM udepTexkHoro pemakropa KOMITAC 3D LT 5.11: yue6.
nocobue. / H.b. I'anun - CI16.: CIII'YBK, 2004. - 220 c.

3. INanuna H.b. Co3naem ueprexku Ha kommnetotepe B KOMITAC-3D LT. / H.b
lNanun. - M.: IMK IIpecc, 2005. - 184 c.



90

4, Hmutpuenko JI.B., AnekceeBa E.A. Pa3zpémuHble U HeEpazbEMHBIE
COCIMHEHUS: METOJMYECKHE YKa3aHMs K BBIINOJHEHUIO 3aJlaHdud 1O YEPUYEHUIO I
CTYJ€HTOB MEXaHHYECKUX U CTPOUTEIBHBIX CIELHATBHOCTEH JHEBHOU (HOpPMBI
oOyuenus / coct. JI. B. Jmurpuenko, E. A. AnekceeBa. — Xabaposck: W3n-Bo
Tuxooxkea. roc. yn-ta, 2007. — 48 c.

S. KOMITAC-3DV17. PykoBoactBo nonbs3oBarens, 2017r. — 587c¢.

6. JIn K. Ocuosel CAIIP (CAD/CAM/CAE) / K. JIu — CII6: ITutep, 2009 —
487c.

7. Herpumosckuii M.J. Nuxenep Ha4YUHAETCs B IIKOJIE.
/M.!.Herpumosckuii— M., 1974/ — 592c/

8. [Totremkun A. Unxenepnas rpaduka. / A. I[loremxun - M.: Jlopu, 2002. —
444c.

Q. VYue6nnie matepuansl OO0 «MPUCODT». CII6., 2013

10. YeprexHno-rpapuueckuit  pegaktop  KOMITIAC-3D:  mpaktuyeckoe
pykoBojctso. - CI16.: ACKOH, 2001. - 474 c.

11. Axnmanckas W.C. Pazputne npocTpaHCTBEHHOI'O MBIIUICHUS IIKOJIBHUKOB.

/ N.C. SIxumanckas M.,1980 — 326 c.

Jluteparypa 1ist 00y4aromuxcs U poauTesied (3aKOHHBIX NMPeACcTABUTE el ):
1. I'anun H.B. Co3naem ueptexu Ha kommbiorepe B KOMITIAC-3D LT. / H.b
INanun. - M.: JIMK Ilpecc, 2005. - 184 c.
2. Toremkun A. Umxkenepras rpaduka. / A. Tloremkun - M.: Jlopu, 2002. —444
C.

3. Yuebnsie matepuanisi OO0 «MPUCODT». CII6, 2013

HNHTepHET-pecypehl:

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/



https://www.tinkercad.com/
https://www.3dslash.net/index.php
https://www.freecadweb.org/
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5) Blender: https://www.blender.org/



https://www.blender.org/
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Ipunoxenue 1
OueHovHbIe MAaTEPHAJIbI
TecT no TexHuKe 6€30MaCHOCTH

Kaxxplii mpaBUIIbHBIN OTBET OlICHUBaeTcs B 1 Gai.

Bbi0epuTe 0o1MH BapUAHT OTBETA:

O60mme npaswia nosenennsi 1 Th B kaOunere

1. Ilepen HayanoM paboThl B KabuHeTe HHPOPMATUKU HEOOXOIUMO

1) ocTaBUTH BeIllU, HE TPEOYIOLIHECS BO BPEMs ypOKa, B CHICIIMATIBHO OTBEJICHHOM
MeCTe, TPONTH Ha CBOE pabodee MECTO, BKIIOYHMTH NEPCOHANBHBI KOMIBIOTEp U
TOXKUIATHCS YKa3aHUN YUUTEIS;

2) mpoiTi Ha pabodee MECTO, BKJIKOUUTh KOMIBIOTEP M JOXKHIATHCS yKa3aHH
YUUTEIS;

3) oCTaBUTH BelIH, HE TPEOYIOIIUECS BO BPEMsl YPOKa, B CIICIIUAILHO OTBEJCHHOM
MeCTe, MPOUTH Ha CBOE pabouee MECTO U IOKUIAThCS YKa3aHUH YUUTEIS.

2. MO>XHO 11 PUHOCUTH B KaOWHET MPOIYKThI MUTAHUS U HATTUTKU?

1) Her;

2) 11a, TOJILKO B TOM CJIy4ae, €CIIU CHIIBHO XOUETCsI, €CTh HJIH MUTh;

3) na.

3. Uto MoxkHO AejaTh OOydYaOIIEMYyCS B KOMIIBIOTEPHOM KJIacCE€ TOJBKO C
pa3penneHusi nejarora?

1) caBuraTh ¢ MECTa MOHUTOP HM/HIIM CUCTEMHBIN OJIOK;

2) yCTaHABJIMBATH WM YIAIATH IPOTPaMMBI Ha KOMITBIOTED;

3) OTKITIOYATh ¥ MOAKJIFOYATh YCTPOUCTBA K KOMITBIOTEPY.

4. llpu mosBNEHWW 3amaxa Trapu WIA CTPAHHOTO 3ByKa OO0ydYaromuMcs
HE00X0IUMO

1) mpoaoKUTH paboTy 32 KOMITBIOTEPOM;

2) cooOIUTh 00 3TOM YUHTEIIIO;

3) HeMeJIeHHO TIOKHHYTh KJlacc.

5. B ciiywae moxkapa HE00X01UMO

1) npexpatuth paboTy, MOJI PYKOBOJCTBOM YUYHUTEJIS TOKUHYTh KaOWHET;
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2) HEMEIJICHHO TIOKMHYTh KOMITBIOTEPHBIH KJ1acc;

3) BBIKJIFOUYMTH KOMIIBIOTEP U MOKUHYTh 3/IaHUE.

6. Kakue u3 mepedynciIieHHBIX TEWCTBHIA He 3anpelanTcs B kabuaete?

1) OTKJII0YATh U MOJKIIOYaTh YCTPOHCTBA K KOMIIBIOTEPY;

2) BCTaBaTh CO CBOUX pabOYMX MECT BO BpeMsl pabOThI, YTOOBI ONIPUBETCTBOBATH
YUUTEIS;

3) paboTtath ABYM OOYYarOIIUMCS 38 OJHHUM KOMITBIOTEPOM.

7. CKOJBKO OOYyYarommxcsi JOIMyCKAIOTCS OJHOBPEMEHHO K paboTe 3a OJHHUM
KOMIBIOTEPOM?

1) nBoe;

2) Tpoe;

3) onuH;

4) geThIpe.

8. Kakue nelicTBus He 3ampenieHbl TpaBuIaMy MOBSACHUS B KaOnHeTe?

1) npoiitu B kabuHeT 0e3 00yBH;

2) paboTaTh C BIAXHBIMH WM TPA3HBIMUA PYKaMHU;

3) OTKIIOYATh M MOJAKIYATh KaOelld, TPOoraTh COCIUHHUTEIIBHBIC pPa3bEéMBbI
IPOBOJIOB.

I1. IIpaBua paGoThl 32 KOMIILIOTEPOM

9. Moxno nm niepe3arpy»atb [1K Bo Bpems paboThl Ha ypoke

1) ma, eciu 3TO HEOOXOAUMO;

2) MOXHO, HO TOJILKO C pa3pelICHHs YIUTEIS;

3) HeT.

10. Ecnu nepcoHa bHBIN KOMIBIOTEP HE BKIIIOUAETCS, HEOOXOAMMO:

1) npoBepuTh MUTAHUE;

2) TIPOBEPHUTH MEPEKITFOYATEITH;

3) COOOIUTE YUUTEITIO.

11. MoxHo nu Boikito4aTh [1K o okoHuanuu paboThl Ha 3aHATUN?

1) na, npu HEOOXOIUMOCTH;

2) na;



3) Her.

12. Kakue KOMIBbIOTEpHBIE MPOrpaMMbl MOKHO 3alyCKaTh OO0YyYaroUMCS

BpeMsl ypoka?

1) mo0Obie;

2) TOJNIBKO T€, KOTOPBIC BaM Pa3pelIl 3alyCTUTh YUYUTEIb BO BPEMs YPOKa,
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3) TONBKO Te, KOTOpPBIC U3yYalk PaHbIIIE.

13. Yrto aenath ecnu He paboTaeT KiIaBuaTypa WM MBIIIKa?

1) mpoBepuTh, MOAKIIOYCHO Jin ycTpoiicTBo K 1K

2) nepesarpy3uth [1K;

3) COOOIINTD YUUTEITIO.

14. Yto HyXHO cenarh 1o okoH4aHnuu padotsl 3a [1K?

BO

1) mpuBecTH B TOPAAOK pabodee MeECTO, 3aKpbITh OKHA BCEX MMPOrpamm,

3aIBUHYTb KPCCJIO, CAATh YUMTCIIIO BCC MAaTCpUAJIbI, IIPpU HCO6X0)II/IMOCTI/I BBIKJIIFOUUTH

I1IK;

2) IOKUHYTh KaOWHET;

3) BBIKIIOYUTH KOMITBIOTED.

I11. Coxpanenue 310poBbsi Npu padoTe 32 KOMIBITEPOM

16. MoxHo 51 paboTaTh 32 KOMIIBIOTEPOM IPH TUIOXOM CaMOYYBCTBUU?

1) mer;
2) na, ecly pa3peini YIuTeb,
3) na.

IIpaBuibHbBIE OTBETHI:

Ne Bompoca || 1|2 (34|56

11

12

13

14

15

16

OTBET 3132113

Tect «Hanecenue pasmMepos» (3HaHHMe IPABUJ HAHECEHHUS Pa3MeEpPOB)

1.Pa3Mepsbl Ha yepTekax yKas3blBalOT B:

a) caHTUMeTpax; 0) MeTpax; B) KWIOMETpax; ') MUJUIUMETPaX.
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2.JIs HaHEeCeHWs Ha 4YepTekaxX pa3MEpoB MPOBOAST JUHUMU: a) BBIHOCHBIE U
pa3MepHbIE;

0) oceBbI€ U IICHTPOBHIC; B) OOPHIBA.

3.PazmepHble JMHUM ¢ OOOMX KOHIIOB OrPAaHUYMBAIOTCS a) TOouykKamu; O)
CTpeJIKaMu;

B) UEPTOUKAMHU; T') BCE MEPEUUCICHHbBIE AIIEMEHTHI.

4.Pa3mepHbI€ JIMHUU MIPOBOAAT OT KOHTYpa JIeTajlyd Ha pacCTOSHUU: a) OT 1 MM 110
5 MMm;

6) or 6 MM g0 10 mMm; B) or 10 MM u OGonee 20 MMm; T) cTaHIapT HE
npeaycMaTpUBaeT OTPaHUYCHHUS.

5.PazMep Ha uepTexe KaKJIOro dJIEMEHTA JeTaau MPOCTABISIOT: a) TOJIbKO OIUH
pas;

0) 1Mo Tpu pa3a Kaxblii; B) CKOJIBKO 3aX04YETCS

6.PazMepHbIe UMClIa TPOCTABJISIOT OTHOCHUTEIBLHO pa3sMEpPHON JMHHUH: a) B
paspbIBe pa3MepHOU JIMHUY; 0) 101 pa3MEpHOU JIMHUEH; B) HaJl pa3MEPHON JIMHUEH;

/. BolHOCHasi JTMHMS BBICTYHAET 3a MpeAebl pa3MEpHOM JIMHUU: a) OT IMM 10
SMM;

0) ot SMM 110 10MM; B) 6€3 orpaHUYCHUS.

8. BricoTa mudp pazmMepHOro umciia 10kHa OBITH HE MeHee: a) 3,5 MM; 0) 5 MM;

B) / MM; T') BC€ MEPEUMUCIICHHBIEC.

9. /lnmuHa cTpenku Ha yepTexe paBHa: a) oT 1 MM 10 3MMm, 6) oT 6 MM 10 10 Mm;

B) 03 OrpaHUYCHHUS.

10.CtangapToM NpeayCMOTPEHO 00s3aTelIbHOE NMPUMEHCHHE YCJIOBHBIX 3HAKOB
pu 0003HAYCHHH:

a) muaMeTpa W paauyca; 0) 3HaKa TOJIIMHBI IETalM, B) 3HaKa JUIMHBI JACTalH, T)
BCE€ MEPEUUCIICHHBIE.

TecT Mo TeMe «IMpoeUMPOBAHUS» (3HAHUE CIIOCOOOB NMPOEHUPOBAHUS)

Yacte A
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1. IMpoenrpoBaHue Ha3bIBAaCTCS LEHTPATHHBIM, €CIH: ) MPOCHUPYIOIIUE JTy4d
UCXOAAT W3 OJHOW TOUYKH;, 0) MPOCHUPYIOUINE JTy4YH MapajljieIbHbl U COCTaBISIOT C
IUIOCKOCTBIO IIPSIMOM YOI,

B) MPOCUIUPYIOIINE JIYIH MMONAJal0T B OIHY TOYKY Ha MIOCKOCTH.

2. B kocoyroiapHOW (QpoHTaNbHOW JIUMETPUYECKOM MpoeKkuuu ocb Y
pacrionaraetrcss Kk ropuszontanu noxa yriom: a) 90 rpamycos; 6) 45 rpagycos; B) 30
TpaaycoB.

3. Ha3zoBuTEe aKCOHOMETPHUYECKYIO TPOCKIMIO, B KOTOPOM MO BCEM OCSAM
OTKIIAJBIBAIOTCA  JIEHCTBUTENBHBIE pa3Mepbl: a) KOCOyroibHas  (pOHTaIbHAS
JTUMETPHUYECKAs TIPOSKIHS;

0) mpsIMOYTOJIbHASI U30METPUYECKasT TPOSKIIHSI.

4. B mpsIMOYTOJIBHOM HM30METPHUYECKON MPOCKIMH yToJ MEXAy OChlo X (WIH
ocblo Y) W ropusoHTanbio cocrapiseT: a) 45 rpamycos; 6) 120 rpamycos; B) 30
TPaaycoB.

5.B numeTrpuueckoi mpoeknuu pazMepbl YMEHbBIIAIOTCS B iBa pa3a 1o ocu: a) Y,
0) X; B) Z.

Yacts B 1. CooTHecuTe n300pakeHne u crnocod MpoerupOBaHUS:

o 2

8 /A o [

W SR P==¥

7,

2

1) kocoyronpHOE; 2) IEHTpaAIBbHOE; 3) MPSMOYTOJIHHOE.
2. CooTHecuTe HM300paKCHHE IMPOCKIHMH IpeaMeTa, 0003HaUYeHHOW Iudpoit ¢

HaIpaBJICHUEM MPOESIIUPOBAHUS, 0003HAUYEHHBIM OYKBOIA:

[

1. Bri6epere npaBunbsHOE 0003HAYEHUE OCEH B TUMETPUICCKOMN TIPOSKITHH:
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4. B  mpAMOYyroibHOHM  HM30METPUYECKOM  MPOEKIMH  yrod  MEXIy
AKCOHOMETPUUYECKUMH OCSIMH COCTaBIISET:

a) 30 rpanycos; 0) 45 rpagycos; B) 90 rpaaycos; r) 120 rpanycos.

5. Bo ¢poHTanbHON OUMETPUYECKOM MPOEKIUU Yroia Mexay ocsimMu X u Y
COCTaBJISIET:

a) 30 rpanycoB; 0) 45 rpamycos; B) 90 rpagycos; 1) 120 rpamycos; m) 135
IpajlycoB.

Yacte C

I[OHOJ'IHI/ITQ I/I306pa)KeHI/I€ ACTallu, BBLITTIOJIHEHHOM B )IHMGTpH‘IGCKOﬁ IMPOCKIINHU:

/

Tect mo teme «Pa3pe3pl M cedeHHMs)» (3HAHUE TECOPETUUYECKUX CBEICHUU O
BBINIOJIHEHUU CEYEHUN U pa3pe30B)

A)

1.KOHTYp HaJIO)KEHHOTO CEYEeHHUS OOBOAAT: A) CIUIONIHOW TOHKOW nuHUEH b)
CILIOIIHOM TOJICTOM OCHOBHOM JIMHUEM.

2. KOHTYP BBIHECEHHOT'O CEUCHUS 0OBOIAT: A) CIIONIHOW TOHKOW JIMHUECH

b) crutomHOM TOJICTOM OCHOBHOM JIMHUEH

3.MeTaJlbl U UX CIUIABBI IITPUXYIOT: A) HAKJIIOHHON TOHKOMW JIMHKUEW moa yriom 45
b) cetuaroii mTpuxoBKOH

4.TONUIMHA PA30MKHYTOM JIMHUU paBHA: A) TOJIIMHE JUHUN KOHTYypa JAeTaiei

b) nosioBuHe TONMIMHBI TMHUNA KOHTYpa AeTajedl B) monaTopsl TOMIMIMHBI JTUHUN

KOHTYpa JeTanen
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5. €CJIM BBIHECEHHOE CEUYCHHE CMMMETPHUYHO M PacMojiaraeTcs Ha MPOJI0KEHUU
CEeKYIIEH, TO CeKYIIYI0 MIOCKOCTh U COOTBETCTBYIOIIEE ceueHue A) o0o3HauaoT b) He
0003HayaroT

6. CeKyIIyI0 TIOCKOCTh 0003HAYAIOT TOJIBKO PA30MKHYTHIMU JIMHUSMHU B CIydae:

A) HaAJIOKEHHOTO CUMMETPUYHOIO Ce4YeHUsl b) HaloKEHHOTO HECUMMETPUYHOTO
ceUeHus

7. eclii eTallb UMEET OJHY TJIOCKOCTh CUMMETPHUH, a pa3pe3 pacroiaraercs Ha
MECTE OJIHOTO U3 BUJIOB, TO IUIOCKOCTH M pa3pe3: A) o6o3HavatoT b) He 0003HauaroT

8. B ciyyae COEIMHEHHs BHMJla C YacTblO pa3pes3a, rpaHulleil BuAa U paspesa
SIBJISICTCSL

A) ocb cummMmeTpuu b) BomHKCTas TOHKast TUHUS

9. mpu coequHEHUN 2 BUAA U Y2 pa3pesa rpaHulleil Buaa 1 pa3pesa sBIsSeTCs:

A) ocb cummMmeTpuu b) BomHUCTas TOHKast TUHUS

10. npu coenunenuu Y2 Buaa ul/2 paspesa Buj pacrnoiaraior: A) ciea b) cripaBa

11. mecTHBIN pa3pe3 OrpaHWYUBAIOT: A) JUHUEH KOHTYpa b) BOMHHCTON TOHKOMN
JIMHUEN

12.Toukytro cTeHKy (peOpo JKECTKOCTH) 3alllTPUXOBBIBAIOT, €CJIM CEeKyIlas
IJIOCKOCTh MTPOXOUT:

A) Bons pebpa b) momepek pedpa

13. B ciy4yae TOYCHOW JAeTaad, IpH coeauHeHHHM 1/2 Buaa u Y2 paspe3a BHI
pacronararor:

A) cBepxy b) cHuzy

Tect IIpaBuia oopmiieHns: YepTexkeil (3HaHHE TEOPETUUECKUX CBEIAEHUN O O

COOPOUYHBIX YEPTEIKAX)
1. KakoBo Ha3HaueHHE COOPOYHOTO YepTexKa?
a) HeoOXxoauM 711 M3TOTOBJICHUS JIeTalIe COOPOYHON STMHMITBI
6) HeoOxoaum a1t KOHTpOJIst COOPKH COOPOYHOM €TUHUIIBI
B) HeoOxomum Kak JTOKYMEHT, Hecymuii WHGOpPMAaIUi 00 YCTpOHCTBE U

MIPUHIIUIIE B3aUMOJSCUCTBUSI COOPOYHON €TMHUIIBI
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2. Kakuie OCHOBHBIE CBEJICHUS COJIEPKUT crienuurarus?

a) Ilo3unuu, paspesbl, KOJTUYECTBO U MaTepHalbl JeTaneil, BXOJAIIUE B COCTaB
COOpPOYHOM €TMHUIIBI

0) [lo3unuu, HauMeHOBaHUE, BUJbI U MaTepHUalbl JeTajel, BXOIAIIUX B COCTaB
COOpPOYHOM €TUHUIIBI

B) [lo3umuu, KoJW4yecTBO, HAMMEHOBAHUE W MaTepHalbl JeTajel, BXOAIIUX B
cOCTaB COOPOYHOM €UHUIIBI

3. Kak yka3biBatoT Ha cOOpOYHOM UepTeke HoMepa MO3UIUH JAeTanen?

a) Ha nunusax-sBeiHockax. IlociienoBaTtenbHOCTE HOMEPOB TO3UIIMI HE WMEET
HUKAKOTO 3HAYCHUS

0) Ha nunusx-BeiHOcax. llepBerIMH HAYT HOMEpa MO3UIMH HECTaHIAPTHBIX
JeTaJIel, a OCJe CTaHIAPTHBIX

B) Ha nuHusx-BeiHOCKax. Ilpudem mocieqoBaTeIbHOCTh HOMEPOB IO3UIUN
neTajgeit umeeT 3HaueHue. [lepBpIMU MIyT HOMEpa MO3UIIMK CTaHIAPTHBIX JeTaliel, a
1OCJIE HE CTaHAAPTHBIX.

4. Kak BBIIOJIHSIOT WITPUXOBKY B pa3pese Uil ABYX CMEXKHBIX JIeTalei?

a) Pa3HpIMU 110 HaKJIIOHY JIMHUSIMU (HAa OJHOM JIeTaiu 1moj yriioM 45 rpaaycoB, Ha
BTOpON — 75 rpamxycoB). Takum o0pa3om, 4TOOBI OBUTO BUAHO, YTO TIEpBasi JIETalb
OTJINYHA OT BTOPOW JAECTaJIH.

0) JlunusiMu pazHOW TOJNIIEHBI, PA3HOTO HAKJIOHA, MPUYEM PACCTOSHUE MEKIY
JMHUSMU BBITIOJIHAETCA OJJUHAKOBBIM

B) TOHKMMU HE OCHOBHBIMHM JIMHUSIMHU, HA MEPBOM JETalW JIMHUM IITPUXOBKU
JIOJIKHBI OBITH HAKIIOHEHBI MOJ] YIJIoM 45 rpamycoB, Ha BTOpoil netanu — 345 rpamaycoB
OTHOCUTEJIBHO OJIHOW JIMHUK OTCYETAa NapajuleJbHO OCHOBHOM Haamucu yeprexa. Ha
[IEpBOM M BTOPOM JETAIM JIMHUM IITPUXOBKA HMMEIOT OJUHAKOBBIM IIar WU HE
MPOIOKAIOTCS 32 TPAHULIBI JETaH.

5. Kakme peranm W 0pu KakMX YCIOBHSIX Ha3bIBAIOT Ha 4YEpPTEXKE HE
pacceuyeHHbIMU?

a) JIroOble metamu, HaXOSAIINECS 33 CEKYIIEH TIOCKOCTHIO

0) JIroOble neranu, HaxXOAsIIUECs Mepe]] CEKyLIEH MITOCKOCThIO
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B) Banbl, mmoHku, O0ATHI, IIMWIBKY, BCE HE MyCTOTENbIE TENA, KOTAa UX CeKyIlas
IJIOCKOCTh MPOXOAMT BAOJIb UX OCEBOM JIMHUH.

6. Uto Ha3bIBaeTCs AETAIUPOBAHUEM?

a) OTO mpouecc KOMUPOBAaHUSA OTACNBHBIX JeTale ¢ ueprexxa COOpOUYHOU
€AMHUIIBIL.

0) DrTo mpolecc COCTaBICHHS pabdOUMX YEpPTEeKEeW MO YepTexky COOpOUHOU
€IMHHUIIBI.

B) OTO Ba)KHEUILIN 3Tall B MPOCKTUPOBAHUHU COOPOYHOM €TMHUIIBI.

7. CKOJIbKO BHJIOB, U KakMM 00pa3oM JOIyCKaeTcsi pacrnojiaraTb M300paxxeHue
JeTaiu Ha cCOOpPOYHOM yepTexe?

a) Tonbko rinaBHBIN BU M BUJ CIIpaBa ¢ MPUMEHEHUEM HEOOXOAMMBIX MECTHBIX
pa3pe3oB, co0Jt0/1ast MPOEKIUMOHHYIO CBA3b

6) Tonbko THaBHBIM BUJ W BHJ CJ€Ba MpPUYEM JIOMYCKAETCs HApylIaTh
POEKIIMOHHYIO CBSI3b

B) HeoOxoanmoe u HamMmeHbIee KOJIMYECTBO HM300pa)kKeHHH C COBMEIEHHUEM
BUJIOB M pa3pe3oB, cOOII0Aasi MPOEKIIMOHHYIO CBSI3b.

8. [Ilepeumcnure Ha3zBaHHE pa3MEpPOB B TMOPSAKE IOCIEN0BATEILHOCTU
IPOYUTAHHBIX ONPEICICHUN

Pa3Mmepsl, omnpenenstomine npeaeiabHble BHEIIHWE WM BHYTPEHHHE OYEpTaHUs
1763 (156

Pa3Mepsl, 10 KOTOPBIM U3JIE€NIME KPEMUTCSA HA MECTE MOHTaXa

Pa3mepsl, 10 KOTOPBIM U3/1€IME KPEMUTCS K IPYTUM U3AENINAM

a) yCTaHOBOYHbIE, rabapuTHbIC, IPUCOCAUHUTEIbHBIC; 0) MPUCOECTUHUTEIbHBIC,
rabapHUTHbIE, YCTAHOBOYHbIE; B) rabapuTHbIE, yCTAHOBOYHbBIE, IPUCOEIUHUTEIbHBIE.

9. OtmerbTe, UYTO MpPaBWIBHO MOAPA3yMEBAIOT IIOJ YTEHHEM COOPOYHOTO
yeprexa?

a) YCTaHOBUTh Ha3HAUYEHHUE, YCTPOMCTBO M MPUHLMN JEUCTBUS M300paKE€HHOTO
U3JIETHS;

0) BbLiCHUTH B3aUMHOE pacmoOXKEHHE AeTajeil M CoCOObl MX COCTUHEHHS

Apyr C Apyrom;
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B) BrisicHUTH popMy, HA3HaUEHUE U B3AUMOJEHUCTBUE JeTaNeH U3EIHs.

10. OTmeTbTe, YTO SABISETCS YIPOILIEHUEM, KOIJa Ha COOPOYHOM YEpTEKE HE
MOKa3bIBAIOT:

a) acku U CKpYyTJIEHUSI MAJIbIX PaJNyCOB,

0) HeOoublIMe yrayOaeHusl U BBICTYIIbI,

B) OTBEPCTHUS MAJIBIX PAJIMyCOB U OCEBbIE JIUHUMU.

KoHTpo/1bHO-U3MepHUTe/IbHbIE MATEPHAJIbI NPAKTHYECKOH YaCTH MPOTrpaMMbI
BKJIIOUAIOT 3aJlaHusl Ha BBIMOJHEHUE 4YepTeka JleTald W JaHbl Ha JBa BapuaHTa C
muddepennmanueit (3aaHusi BTOPOro BapuaHta ynpoiieHHbsie). [Ipaktunueckue paboThl
Ha YCTHOE YTEHHE YepTeka OJHOT0 BapUaHTa, T.K. pab0Ta BHINOJIHAETCA KOJIJIEKTUBHO.

I'paduueckas paGora 1 «JIuHum 4yepTteska» (MPOBEPUTH HABBIKU PabOTHI C

YCPTCIKHBIMHU MHCTPYMCHTAMU U YMCHUC BBIINIOJHATL JIMHUN qepTema)

I'paduueckas padora 2 «Ueprex MIocKoil aeranum» (MPOBEPUTH

g HaBBIKHU pa6OTBI C UYCPTCIKHBIMU HHCTPYMCHTAMU MW YMCHUC HAHOCHUTD

pasMephl)

I'paduueckass paGora 3 «MojgeanpoBanue Mo 4YepTexy» (IIPOBEPUTH

PaKTUYECKOE YCBOCHUE MOHATHS IPOCKIIMOHHOM CBSI3H. )

R B A
M B

I'paduueckas paGora 4 «Ueprexum MW aKCOHOMETPUYECKHE IPOEKIHHU

npeaMeTroB» (MPOBEPUTh HABBIKM IOCTPOEHUS U HAXOXKICHUS

»’J IPOEKIIHI rpaHel, pedep U TOYeK MpeaMeTa)

I'padpuyeckas padora S«llocTrpoeHue Tperbel NPOEKUUHU MO ABYM JAHHBIM»

(YyMeHHUE CTPOUTH TPETHIO MPOEKIIUIO MO JBYM JIaHHBIM).
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- AaRenbe i e~

& = =H &,

=3 & I'padpuueckas padora 6 «ConpsuzkeHUD)

(YMCHI/IC BBIIIOJIHATD YCPTCIK ACTAJIN C UCIIOJIB30BAaHUEM I'COMCTPHUUCCKUX HOCTpOCHI/II\/'I,

B TOM YHCJIE COMPSKEHUN)

IIpakTnueckas padora 7 «YCTHOe 4YTeHHe uepTe:ka» (yMmMeHUE

YUTATh YEPTEXK MO IJIaHY)

I'paduueckas padora 8 «Yeprexx mnpeamMera B Tpex BHIAX C

npeodpa3oBanueM ero ¢Qopmbl (yMEHHE BBIIOJHATH YEpPTEXK NpPEAMETa C
@ npeoOpazoBaHueM ero (HOpMbI)

2y
¥

I'paduyeckass padora 9 «IcKkU3 M TeXHHUYECKHH

PUCYHOK J€TAIN» (YMeHI/Ie BBIITOJIHATD

ACKU3 M TEXHUYECKUI PUCYHOK JIETaJIN )

I'paduueckass padora 10 «UepTe:k AeTajd ¢ BKJIWYEHHEM 3IJIEMEHTOB
KOHCTPYUPOBaHHS» (YMEHHUE BBIMOJIHATH YEPTEK JETANIH C BKIIOUEHHUEM

3JIEMEHTOB KOHCTPYHUPOBAHMUS)

I'paduueckas padora 11 «BbinmojiHeHHe 4YepTe:ka MpeaMeETay

(TpoBepUTH HABBIK BBHITIOJHEHUS YePTEKa IIPEeIMETa)
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I'padpuueckas padora «Cedenusr» (IPOBEPUTH YCBOEHUE MPAKTHUECKUX

HaBBIKOB T10 TEME)

1

Baprant & X > 3t
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La | W o

I'padunueckas padora «ICKH3 [eTaJM € HNPUMEHEHHMEM Heo0X0aAMMOro
pa3pe3a» (IpOBEpUTh YMEHHUE BHITIOJIHATH MPOCTHIE Pa3pe3bl)

[ ..{{fi-:

P R

I'paduueckas paGora «Yeprex aeraium ¢ NpUMeHeHHeM pa3pe3a» (IPOBEPUTH

IPaKTUYECKUE HABBIKHU T10 TEME) |-l z
IIpakTuyeckass padora 4 «YCTHOe 4YTeHHE YepTexen»

(MpOBEPUTH HABBIK YTEHUS YEPTEXa 1O TIIaHy)

I'paduueckas paGora 5 «Ickm3a geTaam ¢ HATYPbl € NPHMEHEHHEM

I'paduueckas padora 6 «Uepre:xk pe3n00BOro coeauHeHus» (yMeHHE
BBITIOJIHUTh YEPTEK PEe3bOOBOr0 COCAMHEHUS, UCIONb3Ys YIPOIICHUSI MPUMEHSEMbIC

CTaHJapPTOM)
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I[IpakTtuyeckas padora 7 «UreHue CcOOPOUYHBIX

yeprexkeid» (yMEHHE UATATh YEPTEXK MO MJIaHY)

MeToanuyeckue MaTepuaJIbl

IlepcnexTuBa.

[lepcnexkTBa — Hayka O METOJaxX HM300pakeHHs] Ha TUIOCKOCTH OOBEKTUBHOIO
NPOCTPAHCTBA W HAXOJALIUXCS B HEM OOBEKTOB B COOTBETCTBHUU CO 3PHUTEIbHBIM
BOCIIPUSITUEM HTOTO IPOCTPAHCTBA YEIIOBEKOM.

Bo Bropoit monoBune 20 Beka coBeTckuii akagemuk b.B. Paymeno6ax,
3aHUMAaBIINICS (YyHIaMEHTaTbHBIMHU UCCIEAOBAHUIMU B 00JIaCTH PaKEeTHOW TEXHUKH U
KOCMUYECKUX TMOJETOB, CO3[a]l M MaTeMaTU4ecKu OOOCHOBal OOIIYI0 TEOPHIO
nepereKTuBbl. [Ipy mocTpoeHun CBOEU TEOPHUHM OH MCXOAWI U3 TOTO, YTO 3PUTEIBHOE
BOCTIpUATHE YEJIOBEKa IByXcTyneH4aToe. [lepBoil CTymeHbIO SBIsieTCS 0Opa3oBaHUE
n300pakeHuss OOBEKTUBHOTO TMPOCTPAHCTBA HA CETYaTKEe TJiaza, a BTOpOM —
BOCCO3/IaHME Ha 53TOH OCHOBE OO0JMKa BHEIIHETO IPOCTPAHCTBA B UEJIOBEYECKOM
CO3HaHMUHU (NEPLENTUBHOTO MPOCTPAHCTBA) MOCPEICTBOM CIIOXKHON pabOThl FOJIOBHOTO
MO3ra.

BrimonnauB Marematuueckue pacuetsl, B.b. Paymen6ax mpuien x 3aKkiI0YEHUIO,
YTO JI000€ JOCTaTOYHO MOJHOE H300pakeHHWE OTAEIBHOrO0 MpeaMeTa WM TPYIIIbI
MpEeAMETOB IMOYTH Bcerjga Oyaer coaepkarb «omuOkm». Tak Kak 4YeloBEK BHIUT
IIPOCTPAHCTBO IO-pa3HOMY: OJIM3KOE€ NPOCTPAHCTBO — IO OJHUM 3aKOHaM, Ooiee

YIJAJEHHOE MO JPyruM, TO, COOTBETCTBEHHO, PAa3JIMYHbIE BapUAHTBl CUCTEMBI
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NEPCHEKTUBBI OTIIMYAIOTCS APYT OT Apyra CrocoOOM pachpeiefeHUsl 3TUX HEM30eKHBIX
OLLINOOK.

IIpsamas nuHenHas nepcrnekTuBa. Teopus IMHENHOW NEPCIEKTUBBI IOCTPOEHA Ha
MOHOKYJIIDHOCTH 3pEHHUA, T.€. MOAPa3yMEBAETCS Hadu4he OJHOW (UKCHUPOBAHHOMU
TOYKHU 3peHUs (MpU M300paKEHUU MPEIMETOB Ha JTIOCTATOYHO OOJBIIIOM PACCTOSHUU
pasnuuus U300pakeHU 111 000UX TJ1a3 HE3aMETHBI, JTM00 He3HAUuTeNbHbI). JInHeliHas
NEPCIEeKTUBA TaKXe TMpenojaraeT €IuHYI0 TOYKYy CXOJa Ha JIMHUM TOPU30HTa
(mpeaMeTsl YMEHBIIAIOTCS MPOMOPLHMOHATBHO MO Mepe yAaleHUs HUX OT IEepPEeTHEro
TJ1aHa).

B Hame BpeMs pacnpoCTpaHEHO HCIOJIB30BAaHHUE NPSIMOW  JIMHEWHOWU
NEPCIIEKTUBBI U3-3a OOJIBIIEH «PEATMCTUYHOCTHY» TAKOTO U300paXKEHUsS U, B YACTHOCTH,
U3-3a UCTIOJIb30BaHUA JJAHHOTO BUJa Mpoekiuu B 3D-urpax.

OOpartHas nuHeHas nepcnekTuBa. HayuHble nccineqoBaHus, MO3BOJIMIM CAENATh
BBIBOJI, YTO JIIOOOM Y€IOBEK BUIUT MPH OINPEACIICHHBIX YCIOBHIX MPEAMETHI B JIETKON
obpatHoit nepcnekture (10 10°). DddhexT 0OpaTHON MEPCIEKTUBBI 3aKII0YAETCS] B TOM,
YTO YyJaJeHHOE U300pakeHO B OOJBIIMX pa3Mepax, 4YeM OJM3Koe. IDTOT BHI
NEPCIEKTUBbI, NPHUMEHSJICA B BU3AHTHIICKOM W JPEBHEPYCCKOM JKUBOIMCH, a B
HACTOSIIEE BPEMS IOIYUUII CTPOrO€ MATEMATUYECKOE ONMCAHUE U HalE] MPUMEHEHHE
B ATOMHOW M 3JIEKTPOHHON MHKPOCKOIIUH, a4 TaKKE€ B KOCMHUYECKUX TEXHOJIOTUSX IMPHU
CTBIKOBKE KOpaOJIeii.

[Ipsimas mepcriekTuBa

OOpatHas nepcrneKkTuBa

AKCOHOMETpUST — OAMH W3 BUIOB IEPCHEKTUBBI, OCHOBAHHBIM Ha METOJAE
[apaJjIeIbHOIO IPOELHUPOBAHUSA, C IOMOLIBI0 KOTOPOrO HAIIAJHO H300paxaroT
npocTpaHcTBeHHbIe Tena. [lpu m3o0paxeHun OJNM3KUX OOBEKTOB, a TakXke IMpHU
nepesaye He CIUIIKOM OOJIBLIIMX M CHJIBHO YAAJECHHBIX OOBEKTOB, MMEIOIIUX MaJIbIii
YIJIOBOM pa3Mep €CTeCTBEHHOE M300pa)KeHHE MOJy4YaeTcsl UMEHHO MpH OOpallleHuu K
AKCOHOMETPUH.

JIuHeliHas nepcreKTrBa

Nszomerpus
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Jumerpus

Tpumerpus

Cdepuueckast nepcrnektuBa. Bua nepcrneKkTuBbl, Ie TPUCYTCTBYIOT HECKOJBKO
TOUYEK 3PEHUS, a TAKKE HAKJIOH BEPTUKAIBHBIX OCEH K HEHTPY U Pa3BOPOT MIIOCKOCTEH K
nepeaneMy Iwiany. Cdepudeckre HCKaXEHUSI MOXKHO HaOMoJaTh Ha chepuyecKux
3epKaJIbHBIX MOBEPXHOCTSX.

LlenTpasibHast MpoeKLMs MPOCTPAHCTBA Ha cepy, uiu chepuieckas nepcrneKTuBa
HauOoJIee MOJIHO yIOBIETBOPAET (PUINOIOTUHU U TICUXOJOTUU 3PUTETBLHOTO BOCTIPUSITHS.
B cBs3u ¢ atuM, cdepuueckas nepcreKkTuBa MpUoOOpeTaeT 0coO0y aKTYalbHOCTh MPHU
CO371aHUU HOBOW KOMITBIOTEPHOU Cpeibl KOMMYHHUKAIIMKM — BUPTYaJIbHON PEaIbHOCTH.

JluneiitHast mepcrnekTUBa — H300paxkeHWEe OOBEKTa, TOIYYEHHOE METOI0M
LEHTPAJIBHOTO MPOCIMPOBAHUSA Ha KAPTUHHOM IUIOCKOCTU MEPCIEKTHUBHOTO armapara
NPOCLUPOBAHUS, MPEICTABISAIONIET0 CO00M HEMOJIBUKHYIO T€OMETPUUYECKYIO CUCTEMY
IUIOCKOCTEH, JHHUHA W TOYEK, KOTOPhIE€ HAa3bIBAIOTCA DJIEMEHTAMU JIMHEHHOMN

IMCPCIICKTUBLI.

IMonsitue «Yepuenue»

Yeprex — 3TO JTOKYMEHT, COJAEpXKAIIUi KOHTYPHOE H300paKeHWuEe H3AeNusi |
JIpyrue JaHHble, HEOOXOJMMbIE KaK H3TOTOBJICHHS, KOHTPOJS M HICHTU(DHUKAIIUU
W31, TaK U JUIs ONEpalfii C CAaMUM JIOKYMEHTOM.

Korpa uzobpaxkaror mpeaMersl mTpuéMamMu YepueHUs, HE IOJararTcs Ha OJMH
IJ1a30MEP M BEPHOCTb PYKH, a IOJB3YIOTCS Pa3HbIMU  BCIIOMOIaTEJIbHBIMU
WHCTPYMEHTaMH. 3aTO OT 4YepTexa TpeOyeTcss TOYHOE BOCIPOU3BEICHHE pPa3MEpOB
MpeaMeTa, B OpeeIEHHOM MaciiTade, BCIECTBUE YeTO MEePCIEKTUBHOE H300paKeHUe
ynoTpeoiseTcss BeCbMa PeAKo (TaK KaK OHO MCKa)XaeT pa3MEphl YacTei) U 3aMEHSETCS
MPOCKUHUSIMH, O MpaBuiaM HaudeprarelbHOW reomeTpun. C pa3BUTHEM MNPUMEHEHHI
rpaduuecKkoll CTaTUKW TIPU TIOMOIIM YEepUYCHHUS CTalM JIETKO W OBICTPO pemiaTh
MHOKECTBO YMCJIEHHBIX 3a]1a4, BCTPEUYAIOLIUXCS MPU NPOEKTUPOBAHUU COOPYKEHUU U

MaIuH ¥ TPEOYIOMINX CIOKHBIX anreOpandecKux BBIKIAI0K.


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
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[lom wWMeHEM  «reoOMETpUYECKOe YepueHHe»  TMOJpa3yMEeBalOT  OCOOBIH
MOATOTOBHUTEIBHBIN MPEIMET MPOTPaMMbl HAYAJIbHBIX TEXHHYCCKUX YUMIIUII: YTOOBI
MPUCTYIIUTh K W3YYCHHWIO MCKYCCTBAa YEPUYCHHUS YYCHHKAM TOKA3bIBAIOT TPHUEMBI
yIOTpeOJIeHNsT YepPTEKHBIX WHCTPYMEHTOB M 3aCTaBJISAIOT peniaTh Ha Oymare pasHble
reoMeTpuYecKrue 3amadyr. HauwmHas C JEHCTBUTEIBHO HY)KHBIX, KaK TIPOBEICHUC
MapaJIeIbHBIX W NMEPICHAUKYISAPHBIX MPSMBIX, ICICHHS MPSIMBIX M yIJIOB HAa PaBHBIC
YJacTH, TIOCTPOCHHS (UTYp B pa3HBIX MacmTadaxX, JOXOJAT IO PEUICHUS OBOJBHO
CJIOHBIX YAaCTHBIX 3aJa4 M TOCTPOCHHUS Pa3HBIX IUIOCKUX KPUBBIX M TPABUIBHBIX
y30pOB, BBIOPAHHBIX JIUIIb C LEIbI0 «HAOUTHh PYKY» M JOCTHUTHYTh HEKOTOPOU CTCTICHU
TE€OMETPUYECKOTO «PA3BUTHS». 3aTEM YK€ MEPEXOAAT K «IPOCKIIMOHHOMY YEPUCHUION:
NPAKTHYCCKOMY H3YUYCHHUIO HAYepTATEIbHOW I€OMETPUU W Pa3HBIX CHCTEM IPOCKITUH,
Ha HECH OCHOBaHHBIX. OJTH HAy4YHBIC OCHOBBI YEpUYCHUS pPa3padaTHIBAIOTCS JIalIbIIIe
COO0pa3HO CIENHATBHOCTIM, TPEOYIOIIMM pazHOOOpa3HBIX PE3yIbTATOB, JOCTUTAEMBIX
0COOBIMM TpUEMaMH W HaBbIKaMH. YepueHHe TeorpauuecKux M TOMOrPaPUUICCKUX
KapT, CUTYallMOHHBIX ¥ MEKEBBIX IJIAHOB TPeOyeT COONIONEeHUsT OOJBIION TOYHOCTH B
pa3Mepax M pacKpamluBaHUS YCJIOBHBIMH KpackaMH U TpuéMaMu. ApPXHTEKTypHOE
YepuyeHHEe TOJB3YeTCsS JAPYTUMHU YCIOBHBIMH OOO3HAYCHHUSMU W TpUEMaMHU, HO TOXKE
TpeOyeT TOYHOTO COOJIFOJICHUSI pa3MepOB, TaK KaK WX OMPEICNSIOT MPU TOJIh30BaHUH
TUTAHOM HETOCPE/ICTBEHHBIM HM3MEpPEHUEM IMIPH IOMOINM IUPKYJIs W Macmraba. B
3aBOJICKMX YEpPTEKax, JaBACMBIX B PYKH PabOYMM-HUCTIOTHUTENSAM, OOJIBIICH YacThIO
Jomnyckaercs 6osiee rpy0oe UCIOIHEHUE, TIOTOMY UYTO TJIaBHBIE pa3Mepbl OOBIKHOBEHHO
HAJITUCHIBAIOTCS, & CAaMbI€ YEPTEKU YaCTO MCIOJHAIOTCS B HATYpaJIbHYIO BEIHMYHMHY. B
CTapuHy OBUIO MPUHATO TIHIATEILHO OTICNIBIBATH BCE MH)KCHEPHBIC, apXUTEKTYpPHBIC U
MalTUHOCTPOUTENIbHBIE HYEPTEKHU: BBIUEPUYMBATH TOHKHUMH JIUMHUSMH, TIIATEIHHO
packpammBaTh U JaXe OTTEHATh OKPYTJIble MOBEPXHOCTH pa3MbIBaHUEM Tymid. B Ham
MPAKTUYECKAN BEK TU MPUEMBI YIIPOIICHBI, YTOOBI JOCTUTHYTH OOJIBIIICH CKOPOCTH U
JICIIIEBU3HBI UCTIOTHEHUS 32 CUET €ro M3SIIEeCTBa.

Tpancpopmanusi IOBEPXHOCTH IJIOCKOIO JIUCTA.

BrimontHeHne HEOONBIIMX 3aaHUi, 9acTO aOCTPAKTHBIX, C HCIOJIb30BAHUEM

PA3IMYHBIX CPEACTB (CUMMETPHS, aCUMMETPHs, CTAaTUKA, JUHAMHKA, aKIICHTHI, PHUTM,


https://dic.academic.ru/dic.nsf/ruwiki/24123
https://dic.academic.ru/dic.nsf/ruwiki/177463
https://dic.academic.ru/dic.nsf/ruwiki/1432
https://dic.academic.ru/dic.nsf/ruwiki/237941
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Macmtad U Jp.) ¥ NPUHIIMIOB KOMMO3UIUKU (KOHTPACT, HIOAHC, TOXKAECTBO) TpeOyeT
COOTBETCTBYIOIIUX TEOPETUUECKUX 3HAHWUU. [[1s BhIMOTHEHUs 3aAaHUN HEOOXOIUMBI
TAaK)K€ CBEJCHHMS O BUAAX puUTMa (METp, PUTM MPOCTOW, CIOXKHBIM, YOBIBAIOIIUM,
HapacTatomuii u T.1.). PabGora ¢ Oymaroii TpeOyeT 3HaHHMS €€ TEKCTYPHBIX
ocoOeHHOocTel. bymara mo-pasHOoMy TojnjaeTcsi Cru0aHUIO B 3aBUCUMOCTH  OT
HaIpaBJIeHUs BOJIOKOH. B ocHOBe 11000 CTPYKTYphl JI€KHUT KOHCTPYKIUA,
npescTaBisomas codoil cucremy pedep KECTKOCTH, MOITYyYaeMbIX B pe3ysbTaTe cruda
nucta Oymard. B 1iej0M CTpyKTypHBIE U KOHCTPYKTHUBHBIC CBOMCTBA BCSKOTO W3JCIIHS
u3 Oymaru 3aBUCAT OT XapaKkTepa, KOJMYECTBA U HAIpaBJIeHUs pedep )KECTKOCTH.

Co3naBas cnoxHbie (OpMbI, HE O00OWTHCH 0€3 CruboB KPUBOJIMHEHHOTO
xapakTtepa. HekoTopyio KpUBYIO JTHUHHIO MOKHO TOJYYHUTh C TOMOIIBIO MaKETHOTO
Hoka. ['myOGokuil Haape3 MOKET MPEeBPaTUTHCA B HEXKENATEIbHBIM CKBO3HOU MpOpeEs.
JIns KOHCTPYHMpPOBaHMSI JKECTKUX M YETKHX (OPM PEKOMEHIYETCS HCIO0JIb30BaTh
IUIOTHYIO PHCOBAJIBHYIO WM YEPTEKHYI Oymary, KoTopas IO3BOJISICT BBITIOIHSTH
TaKkue ONepalnu, Kak crudanue, CKpydruBaHue, popesbl, ToQPUPOBAHUE U T.II.

3ananue. [IpeoOpa3zoBaTh MMIOCKUN JHCT OyMard B pa3iMyHbIe CKJIaJa4aTo-
HaJpe3Hble CTPYKTYphl U penbedHble (HOpMBbI (CKIAIKU, TAPMOIIKH, «OPEBHBILIIKN,
«mctuk», mnonycdepy). Ilomyuute penbedHbBIE TOBEPXHOCTH Pa3HOOO-pa3HBIX
PUTMHUYECKUX pereHuid. J[ns BhIMOTHEHHWS 3adaHUN HEOOXOJMMO HCIIOJIH30BAThH
pas3IUuHbIE PUTMBI (METP, PUTM IIPO-CTOM, CIIOXKHBIM, yOBIBAIOIIUI, HApaCTAIOIMINN U
T.J.).

lens paGotel. W3ydeHue mpuemMoB OyMaromiacTUKH, IJIACTUYECKUX H
JNEKOPATUBHBIX BO3MOXHOCTEH MaTepualia; 3aKpeIUieHUE TEOPETUYECKHX 3HAHUU IO
TEKTOHUKE JIMCTa, MPeoOpa30BaHUIO TUIOCKOCTH B penbed C HUCIOIb30BaHHEM
Pa3TUYHBIX THIOB CTMOOB, MPHUOOPETCHHE MPAKTHYECKUX HABBIKOB PAOOTHI C IIOCKAM
JUCTOM OyMmaru u co3jaHue peinbedoB 3amanHon (HOpPMEL.

Marepuanbl ¥ TEXHHUYECKHE CpencTBa. 6 JMCTOB IUIOTHOM Oymaru (BaTMaH
I'oc3nak) pazmepom 10x10 cm, pe3ak, TuHelKa, KapaH/alll, pe3UHKa, [IUPKYJIb.

TpebGoBanus mpu padore ¢ Oymaroil. Kapanmaminele JUHHUM HAHOCHTH TOHKO

3aTOYEHHBIM KapanjamoM Teepjroctd TM-T, coOntonarh TEXHUKY O€30MacHOCTH MPHU
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MCIIOJIb30BAaHUM CIIELUATIBHBIX JIe3BUM Uil paOoThl ¢ Oymaroi (mpu HEOOXOAMMOCTH

JIe3BUE HAJIOMATh [0 HAJICEUKE U, 3aBEPHYB B OyMary, BBIOPOCUTh B MyCOPHOE BEJPO)

HJIA XOpOIIO 3aTOYCHHOI'O pE3aKa.
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Ipunoxenue 2

MeToanyeckue peKOMEHIalMHU 110 IPOBeJICHUI0 3aHATHI

¢ IpUMeHeHreM 000pyA0BaHUS.

Kak pa6oraer 3D-npunTep

Ha panHBIii MOMEHT €CTh JOCTATOYHOE KOJIMYECTBO pa3zHooOpa3Hbix 3D-
IPUHTEPOB, PA3IMYAIOIINXCS KaK MO Coco0aM IMevyaTd, TaK U MO KOHCTPYKIUSAM CaMHX
npuHTEpoB. M ecnu myTtu K co3maHuio (U3MYECKOW MOJECIM B KaXJIOM IPUHTEpE
KapJWHAJIbHO pa3HATCA, TO CaM TIPUHIMII CO3JaHUS BE3Jl€ HCMOJb3YETCS OJUH:
nocioitHoe co3nanue 3D-Momenu mMoA  «PYKOBOJCTBOMY»  CIELHMAaiIbHOrO (haiina,
3a/1ao1ero oopasel neyaTu st KakI0ro CJIosi MOJCIIH.

Buabl 3D-npunTepoB. TexHoiornu ne4aTn

[Ipexnae dem mepedTH K PaCCMOTPEHUIO YCTPOWCTBA TPUHTEpa U Mpolecca
nevyatu Oivke, pa3euM MPUHTEPHl Ha KaTeropuu. DTO JACHCTBUE BBIMOJIHSEM CKOpee
JUTsE OOIIETro pa3BUTHS, MOATOMY €CJIM MHTEPECYIOT TOJIBKO CaMU MPUHIMIBI PaOOTHI,
MO3KHO CMEJO MEePEXOIUTh K MyHKTY 3.

Urak, 3D-nipuHTEpHI NETATCA:

ITo o0/1acTH MCNOJIB30BAHNUS

. Jlomamaue — cambli  Oro/pkeTHBIM  Tum.  Yacto  coOuparorcs
CaMOCTOSITEIbHO, KaK KOHCTPYKTOP. XOPOIIO MOAXOIAT JJIsl U3TOTOBJIEHUS OTAEIbHBIX
HEOOJBIITNX MPEIMETOB MOIITYYHO. B cpenHeM HyXIaloTcs B XOpOIIeil HacTporke, 6e3
Yero BpsJ JIU CMOTYT 1aTh KAY€CTBEHHBIN pe3yibTarT.

. [Ipodeccronanbubie — NPUHTEPHI IS BBICOKOKJIACCHOW TeYaTH, Ha
MOPSIAOK JIOPOXKE JIOMAalllHEeW. 3a4acTyl) HCHOJB3YIOTCA Ha MNPEAUPUATUAX IS
M3rOTOBJICHUSA KAauyeCTBEHHbIX Mojened. OpaHako wu3-3a 0oJjiee  COBEPIICHHBIX
TEXHOJIOTUH B CpaBHEHHWU C JIOMAIIHUMH MPUHTEpaMH TPEOYIOT MEHbIIEH
KBaTM(PUKAIIUKA MacTepa JJIT HACTPOUKH.

. [TpompIitiuieHHble — TpodeccCHOHaTbHBIC TPUHTEPHI, 3aTOYCHHBIC TIO

onpeieNIEHHbIC 3a]]Ja4l [TPOU3BOJICTBA U padOoTarolMe B IPOMBIIIJIEHHBIX MaciiTabax. B


https://cvetmir3d.ru/3d-printery/domashnie/
https://cvetmir3d.ru/3d-printery/professionalnye/
https://cvetmir3d.ru/3d-printery/promyshlennye/
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OCHOBHOM HCTIOJB3YIOTCSI HAa KPYMHBIX TPEANpHUATHSAX. M3-3a MOYTH YHUKaIBHON
KOHCTPYKITUM KaKJIOTO W3 THUIIOB TaKWX TPUHTEPOB /A HHUX TpeOyroTcs ocoObIe
YCIIOBUSl HCTIONB30BaHWsI H TpodeccuoHanuzM nepcoHana. Crenududeckne —
[IpuHTEpHI B 3TOW KATETOPUH MOXKHO OIPEACIIUTh M KaK IPOMBIIUICHHBIE, W Kak
npodeccruoHambHbIe, HO M3-32 UX OCOOCHHOCTH HEJIB3Sl WX HE BBIACIUTH B OTICIBHYIO
kareropuro. K crmenupuiyeckuM MOKHO OTHECTH TPHHTEPHI, «IICYATAIOIINE» JI0Ma,
opraibl W T.A., O KOTOPBIX MHOTHE CIBIIIAIA, KaK O KaKHUX-TO JIETCHIAPHBIX
apredakrax. Ha camoM jaerne mporiecchl W/Wiii HIOAHCHI CO3/IaHUsI KAaKUX-THO0 0OBHEKTOB
B TaKUX NPHHTEPAX CJIUIIKOM CHJIBHO OTJIMYAIOTCS OT KIACCHUYECKHX IPUMEPOB,
MIOTOMY B ITOH CTaThe HelenecooOpa3HO YXOOUTh TaK Jajeko B CTOpoHy. OgHako,
CIPABENIMBOCTH pPajad CTOUT OTMETHUTh, YTO C KOHCTPYKIIMOHHOW CTOPOHBI T€ e
NPUHTEPBI-CTPOUTEIIH OTINYAIOTCS OT HACTOJIBHBIX NPHHTEPOB JIMIIL TEM, YTO OHU B
COTHM pa3 Oosbllie, pa3duparoTcs U COOMpPAIOTCS Ha MecTe (KaK MOJbEMHBIC KpaHbl) U

«IeyaTaroT» 0€TOHOM BMECTO IJIACTHKA.

ITo npuHIMIy pa6oThl (TEXHOJOTUN MEYATH)

PdujiaMeHTHbIC IPUHTEPBI

. FDM \ FFF — Fusing Deposition Modeling, uro B mepeBoje o3HadaeT
«TEXHOJIOTHS TOCJIIOMHOTIO HATUIABJIEHUS IACTUKOM (IIOJIMMEPOM)».

DoTonoJMMepHbIe IPUHTEPBI

. Polyjet (MIJM) - ¢oromonumMep HAHOCHUTCS MHMKDPOKAIUISIMH Yepe3 03B
M€YaTHOM TOJIOBKU Ha CTOJ, KaK MpH CTPYWHOM meyaTu, U OTBEpKAAeTcsl Ha padoueit
ITOBEPXHOCTH IO BO3AeHUCTBUEM Y D-U3IIyUEeHUS.

. SLA - gnasepnas crepeonuTorpadus, OCHOBaHHas Ha TOCIONHOM
OTBEP KICHUU KUAKOTO (GOTOMOIMMEPA MO ACHCTBUEM JIa3epa.

. DLP - Direct Light Processing, amamor SLA. Bwmecro mazepoB DLP-
npuHTepbl ocHamieHbl Y d-mpoekropamu (LED), xoTopbie 3acBeUHMBArOT MOJCIHA BECh
cJIoH 3a oauH pa3. B menoM kadecTtBo Xyxke, yeM B SLA, 0JJHAaKO CKOPOCTh Me4YaTH Ha

IIOPAAOK BBIIIC.


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

112

. LCD (DUP, Direct UV Printing — npsimass Y@ 3acBeTka) - emé OauH

ananor SLA. B kauectBe Y®-n1uoaa ucnonbsyercs LCD-nanens.

ITopomkoBble NPUHTEPDI

. SLS - Selective Laser Sintering (0yks. Beioopounoe Jlazeproe CriekaHue).
CyTb naHHOW TEXHOJOTHHM B TOM, UTO Jiazep (GOpPMHUPYET MOJAECINb, MOCIONHO TOYEHUHO
CrieKasi MOPOIIKOBBIC MaTEPHUANbl U3 TIJIACTHKA.

. MJF - Multi Jet Fusion. Otiuune ot SLS B ToM, uro B MJF Ha moporiok
HAHOCHTCS CBSI3YIOIEE BEIIECTBO, MIOCIIE YET0 CIeKaeTCsd MHPPAKPACHBIM CBETOM.

. SLM - Selective Laser Melting (Bsibopounoe Jlazepuoe IlnaBnenue).
Meraninyeckuid MOPOIIOK IMOCIOWHO PACIUIABISAETCS MOLIHBIM JiazepoM, (hopmupys
3D-monene.

. EBM - Electron Beam Melting. IToxoxe na SLM, oxHako 31ech BMECTO
Ja3epa UCIOJIb3YIOTCSI MOIIIHBIE 3JIEKTPOHHBIE MYYKH.

. 3DP - Three Dimensional Printing. Ha marepuan B moporikoBoi (hopme
HAHOCHUTCS KJIEH, KOTOPBIA CBS3BIBAET TPaHyJbl, 3aT€M IOBEPX CKIEEHHOTO CIOs
HAHOCHUTCS CBEXUU CIIONM MOpOIIKa, U Tak Aainee. Ha BbIxoze, Kak MpaBuilo, MOTy4YaeTcs
Mmatepuai sandstone (moxoxwuii mo cBOMCTBaM Ha THIIC).

Apyrue

. LOM - Laminated Object Manufacturing. ToHkue aHCTBI MaTepHajia
BBIPE3AIOTCS C TMOMOINBI0O HOXKA WM Jla3epa M 3aTEM CIEKAIOTCS WM CKIEHUBAIOTCS
(JTaMHUHUPYIOTCS) B TPEXMEPHBIN OOBEKT.

. CLIP - Continuous Liquid Interface Production. HoBas mepcnekTuBHas
TEXHOJIOTUSl CKOPOCTHOW TMedYaTH, Npejsaramomias ‘HapalluBaHUE”, a HE CO3/IaHHE
MOJIEIH 1O CJIOSIM, KaK BO BCEX MPEABIIYIINX MPUMEPAX.

Uutass Ha3BaHUSI TEXHOJOTHUM, MOXKHO JIETKO 3allyTaTbCs B HUX, HO HE CTOUT
Hampsratbes. Hanbomnbiiee pacmpocTpaHEHUE MOMYYWIH TPUHTEPHI C TEXHOJOTHSIMU
nedatn FDM u SLA, mosToMy Ha WX TpUMepe Mbl U PacCMOTPUM, Kak pabotaetr 3D-

MPUHTEP — 3TOTO OYJIET JOCTATOYHO, YTOOBI B OOIINX YepTax pa3oOpaThCs B TEME.
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Kaxk ycrpoen 3D-npunTep

Koncrpykuuss FDM

1. Kapkac npunTepa — 6€3 Hero HUKy1a, Ha HEM JepxkKaTcs Bce y3ibl. MoxkeT
OBITh OTKPBITHIM JTUOO 3aKPBITHIM.

2. DNeKTpOHUKA — IJIAThI, MPOBOAA VISl YIIpaBJiIeHUs IpUHTEpoM. Yaiie Bcero
COBMEIICHBI C MaHeNblo yIpaBieHus (3), 0lHAKO KOHKPETHO Ha MPUMEPE 3aKPEIUICHBI
OTJICJILHO.

3. [lanenp ympaBieHHs] TPUHTEPOM — IJlaTa C JUCIUIEEM M KHOIKAMHU.
CocraBinstonias 4acTh 3JIEKTPOHUKHU TIPUHTEPA.

4, Cron i medyaTd — Ha HEM U co3Xaércs camMa Monaeib. MoKeT OBITh
MOIOTPEBAEMBIM (JIJIs1 JTYUIIEro CIEIJICHUS MOJISTH C MIOBEPXHOCTHIO CTOJIA)

5. Ocu, MOTOpYMKH, 3yO4UaTble PEMHU — C IOMOIIBI0O HHX MPOUCXOJUT
nepeMelieHne Ievarammiero ysia. KOHCTpyKIMU TepeABHUKEHUs] MOTYT OBbITh
Pa3HBIMM: HEMOABMKHBIA WM TOJBUKHBIN CTOJI, MOJHUMAIOIIMICS y3€Jl TeYaTH WU
CTATUYHBIN C OIMYCKAIOIIUMCS CTOJIOM H T.]I.

6. Kpemienne miist KaTyIiku ¢ mIacTUKOM.

7. [Teuataromuii 3smemMeHT — IKCTpyAep. C MOMOIIBIO MECTEPEHOK BHYTPH OH
3aTATUBAET TJIACTUKOBYIO HUTH C KAaTYIIKH, a C TIOMOIIBIO HarpeBaTeIbHOIO JIEMEHTA,
COOCTBEHHO, pACIUIABIISIET €ro, IIOCJA€ Yero I KUAKUA IacTUK  ((pUIaMeHT)
BBIJIABJIMBACTCS W3 OTBEPCTHS COIUTa. B HEKOTOPHIX MOJENSIX NMPUHTEPOB BO3MOYKHA
neJyaTh pPa3HbIMU I[BETAMH/THUIIAMH IIJJACTHKA OJIHOBPEMEHHO 3a CYET KOHCTPYKIIUH
MeYaTarolero ys3ja, IMpeaycMaTpUBaIOIIEH OJHOBPEMEHHO HECKOJBKO JKCTPYIEPOB.
OnHako yallle BCETrO SKCTPYAEP B IMPUHTEPE TOJBKO OJUH, MOATOMY JJIsi U3MEHCHMS
IIBETa MPOCTO CMEHSETCS IIACTMK Ha TOT, KOTOPBIA ITOHAIOOUTCS B CIICIYIOIINM

MOMCHT.

Koncrpykuust SLA
Ecau FDM co3naét Mojens MOocIoMHO MyTEM BBIIABIMBAHUS PACILJIaBICHHOTO
miacTuka M (GopMUpOBaHUS TakuM oOpa3oMm o0BekTa, To SLA mpuHTEep HAET COBCEM

IpyruM IyTéM. Jlazep HampsAmyro WK 4epe3 MOBEPHYTOE MOJ ONPEACIEHHBIM YTIIOM
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3€pPKaJIO IMIOCIOMHO «3aCBEYMBACT» HA IOBEPXHOCTU CTOJIA, IOTPYKEHHOIO B KUIKUU
(doTononumep, ciIou, CO37aBas OYEPTAaHUS CIO0s HA KaXKAOU CTYIEHH.

N3-3a 3TOr0 Ka4eCcTBO NEYaTH MOYTH UACATBHO.

1. Kapkac npuntepa. B ortiauune or FDM, doronoaumepuble mpUHTEPHI
UCIIOJIB3YIOT B pabore Y D-u3inyyeHue, No3TOMY BCEra 3aKphIThl 3aUIUTHBIM KOXKYXOM
(1.2) u3 3aTeHEHHOTO CTEKJIA, OPICTEKIa U T.JI., MPEMATCTBYIOIIEr0 MPOXoKaeHH0 Y -
U3IIyYEHUS HAPYKY.

2. [TaHenb ynpaBieHUs] IPUHTEPOM.

3. Cron nns medatu — pacnoJiaraercsi «BBepx Horammy». B mporecce nedatu
OITyCKaeTCsl ¥ MOJHUMAETCS U3 BAHHOYKH C POTOMOIMMEPOM.

4, Och u HampaBisitomas s MOAbEMA/ONMYCKAHUS TI€YaTHOTO CTOJIMKA.
EnuHCTBEHHBIM MOABUKHBIN 3JIEMEHT B INPUHTEPE, HYXKEH ISl MOAHATUS CTONA IO
ciosiM. PaGoTy octanbHbIX oceit BeimosiHsIeT Y D-mazep.

5. Jlazep/npoexktop/LCD-nanenb. ITOT 3JEMEHT SBISIETCS UCTOYHUKOM Y D-
U3TTyYEHHUs, OTBEPKIAIOIIET0 (POTOMOIIMMED IO CJIOSIM COTJIACHO 00pa3ily NeYaTH.

6. Bannouka st ¢otomnonuMepa — COAEPKUMOE 3TOH EMKOCTH U SIBISIETCS

MaTCpHUaJIOM IICHYATH.

IIpouecc co3nanust Mmoaeau ¢ HyJasi. Kak neyararp Ha 3D-npunTepe

Co3panne MoJe/1H B 3JICKTPOHHOM BH/JIe

JI7g 3TOTO 3Tana B 1EJI0M €CTh JIBa BapHaHTa JCUCTBUN: MOXHO B3STh TOTOBYIO
MOJIEJb U3 OOIIETOCTYMHBIX UICTOYHUKOB MITH CO3/aTh €€ CaMOCTOSTEIBHHO.

B nepBom ciiyyae HCTOUHMKAMU MOTYT CIIY’KUTh TEMAaTUYECKUE CAUThI, TAKUE KaK
Thingiverse, MyMinifactory, CG Trader u np., a Takxke (aiiiasl UTPbI, TPOSKTHI APYTHX
JIIOJIEN U TaK Jajee.

Koneuno, He BCE Tak mMpOCTO — HAWTU TO, YTO HYXKHO, ITOJIYYHTCS NAJIEKO HE
BCerja. 3a4acTyl0 3a Ka4eCTBEHHYIO MOJENb NMPUAETCS 3allaTUTh, NPUYEM HEMAIO.
AHaJIOTMYHO MOKHO 3aKa3aTh MOJENbh Ha (QpUIaHC-OMpKE WM 1O OOBSIBICHUIO,
OJIHAKO B H3TOM CJy4ae CTOMMOCTh CTaHeT emnié BblIIe, T.K. 3aKa3 Oyner

WHJMBHUAYyallbHbIM. A O€CIUIaTHbIE BapUaHThl 3a4acTyl0 HYXAAlTCS B OOBEMHOM
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00paboTKe WJIM BOBCE IMEpeesKe, TaK YTO MHOTJa IiesiecooOpa3zHee OyIeT co3larh
MOJENb CAMOMY.

CamocrosrenbHoe co3nanue. Jlas 3TOro B Halle BpeEMA €CTh MHOXECTBO
Pa3IUYHBIX MPOrPaMM.

[Tocne co3manust Momenu €€ DHKCIOPTUPYKOT HAa KOMIIBIOTEP B OJHOM W3
oomenpunaTeix (popmatos: STL, .OBJ, FBX, 3DS u npyrux. Paznuunsie dhopmarsl
[0JIpa3yMEeBalOT HEMHOI'O Pa3HOE KOJMYECTBO MH(pOpMaALUU 00 00BbEKTE, KOTOPYIO OHU
BMEIIAIOT, OJHAKO B IIEJIOM pPa3JN4Msi HE3HAYUTEIbHbIE U B OCHOBHOM JUKTYIOTCS
mporpaMMamu, B KOTOPBIX MOJIEIU pa3padaThIBAIOTCS.

IMoaroroska ¢aiiyia 11 ne4yaTu

Jns cienyromiero sramna ucnoib3yercd crenuaibHoe 110 — cmaiicep. Camblii
pacrnpocTpaHeHHbIN ciaiicep — Cura, omnako ects u apyrue: Simplify3D, Astroprint,
3DPrinterOS u He TOJBKO.

Takas nmporpamma «pazpesaer» Mojelb B (pailie Ha cllou U 3a7aET KOOPIUHATHI
NepEeABUKEHHUS I SKCTPYiepa MPUHTEPA HA KaXA0M cioe. BOT Takoil myTeBOAUTEND.

3nech ke MOKHO HACTPOUTH TOJNIIMUHY CJIOS, MacIliTad, MOJoKeHUe, MIOTHOCTD
3a0JIHEHHS], CKOPOCTh ME€YaTH B PA3IMUHBIX MECTaX MOJENH, CO3JaHUE CIEIUATIbHBIX
NOJCTAaBOK [UII HABUCAIOIIMX ABJEMEHTOB  MOJENH, CIEIHUalIbHbIE  CKPUIITHI
(monmporpaMmsbl OBEAEHUS ) ISl IPUHTEPA U MHOTOE-MHOTO€ JPYTOE.

ITocne Bcex aeiicTBUi TOTOBBIN (aiiil co Bceld mHGOpPMAIIUEH IKCIIOPTUPYETCS Ha
KoMIbtoTep B (popmare gcode, mocie vero 3TOT (aii MOXKHO 3arpy3uTh B MPHHTEP
yepe3 SD-kapTy WM HampsiMylo OT KOMITBIOTEpa, ¢ MOMOIIBbI0 MPOBoJa (TOCIeTHUN
croco0 MeHee HaJleXKHBIN, T.K. 3D-neyats — moaruii mpouece, B TedeHue kotoporo 1K
MOXET MEPEUTH B PEKUM CHA WM B HEM MOXKET MPOM30HTH COOM, M3-3a YETro IeYarh
MONIET HACMAPKY).

IMoaroroBka npuHTEpa

Ceituac mopa Bkito4aTh npuHtep. OTAeNbHbIE TYHKTHI MOATOTOBKHU K MEYaTH JJIs
pPa3HBIX TUIIOB MPUHTEPOB OTIMYAIOTCS, OJHAKO B OOIEM HA 3TOM 3Tare MPOUCXOIUT

MPOBEPKA 3JIEMEHTOB KOHCTPYKIIMM HAa HEUCIPABHOCTh, KaJIMOpPOBKA Y3JI0B, MPOTPEB
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coIlia W, BO3MOXHO, CTOJIa, HAHECEHHUE CHEIMAJIbHOI0 COCTaBa Ha CTOJ IS JYYIIEro
CLEIUICHHSI C MOJIEJIbIO U TaK Jajee.

B ciyuae ¢ SLA, nporiecc moAroToBKd HeMHOTO oTiindaeTcs. Camoil KanmuOpoBKU
Y BO3HM C y3JaMU 3HAYUTEJIILHO MEHBIIE MPOCTO MU3-3a OTCYTCTBUSI MHOXKECTBA M3 HUX
(manpumep, oaHa ock mnepemenienus y SLA Bmecro tpéx y FDM). Ilosromy mo
OoJbiieMy Cu€Ty BCE, YTO HYXKHO CJeaTh — 3aJIUTh (DOTOMOIMMED B BAHHOUKY.

IMeuats 3D-Moaean

Ha manenu ymnpabiieHusi mpuHTepa BbIOMpaeM (aitn s medatd U HakKuMaem
KHOIIKY cTtapTa. COOCTBEHHO, C 3TOr0 MOMEHTAa M HAYMHAETCS Marusi BOILIOIICHUS
AJIEKTPOHHOTO MPOTOTHNA B (U3MYECKYH0 Mojeib. B mpoiecce medatu Moryt
BO3HMKHYTb OIIMOKH WJIM COOM, TaK 4YTO BpeMs OT BPEMEHH CTOWT HaAOII0JaTh 3a
noyioxxeHnueM Jen. [loueMy He B TeUeHHE BCEH medaTH, CipocuTe Bbl? Jleno B TOM, 4TO
3aBOPAXKUBAET IMPOIECC MEYATH TOJBKO MEPBHIE HECKOJIBKO CIOEB, @ BOT JAJIbIIE BPSI
JIU KTO-TO 3aX04YeT TPATUTh Yachl CBOET'0 BPEMEHU (@ MPOIECChl U3TOTOBJICHUS JeTalei
MOKpYyITHEe OpesioKka UCYUCIISIIOTCS UMEHHO B Yacax), CUJsl y IPUHTEpA.

IMocToOpadoTka

[Ipy COBOKYMHOCTH XOpOIIMX (PAKTOPOB, TAKMX KaK KaueCTBEHHBIA MPUHTED,
XOopolias HacTpoilka M KanuOpoBKa, IOpPOroid IUIACTUK M T.A. MOJEIb MOXKET
MOJIYYUTHCS JICHCTBUTEIIHHO MPAKTUYSCKH HeaabHON 1 00paboTka He OyaeT MyTOpHOU
u Tsox€nor. OJHAKO 3a4acTyl0 Ha MOBEPXHOCTH MOTYT OCTaThCA «COIUIN», OYTOpKH,
HEPOBHOCTU M TIpoume NedeKThl medatd, 3To0 HopMmanbHO. Hy a B ciiyyae medatu ¢
MoJJIep)KKaMu 0€3 ATOro dTana He 0OOUTHUCH, BEAb 3TU CaMbl€ MOACTaBKA HEOOXOIUMO
YVAQIINTh.

[looToMy BcroMuUHaeM YpPOKH Tpylda U OepéM B pPYKH KaHIEISIPCKUN HOXK,
HanabUIM, HAXAauHyl0 OymMary M BCE OCTAJIbHOE, YTO MOXKET MoHanaoO0uThcsa. Ho
TJIaBHOE — He 3a0bIBaTh 1po Th!

Ho sto Bcé€ ¢ FDM-npunatepom. Ilpu SLA-meuatu monmenu TpeOyOT Apyrou
MOCT-00pabOTKH, TOITOMY 00S3aTeIbHBIE ATAIMbBI MOCIE MeYaTH — MPOMBIBKA MOJICTTH B
CIUPTE, W, €CJIM HYXHO, €€ J103aCBeTKa B crHenuaibHOM Yd-kamepe s

OKOHYaTeJIbHOTO OTBepkAcHUA. BoT Takue BoT CITA-tipouenypsl.



