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1. KOMIIVIEKC OCHOBHBbBIX XAPAKTEPUCTHUK.
1.1. [TosscHUTEILHAA 3aAIIUCKA.

JlononuutenbHas o01eoOpa3oBaresibHas ollepa3BuBaroiias nporpamma «3D
— MOJICTTUPOBAHUS» TIPETHA3HAYCHA )11 OOBETMHECHHS TEXHUUECKOW HATIPABICHHOCTH.

[Iporpamma peanuzyercst B pamkax (eaepaibHOro npoekra «Ycrex KaxIoro
pebeHka HaIlMOHAJILHOTO MPOEKTa «O0pazoBaHue» o CO3/IaHUIO
BBICOKOOCHAIIIEHHBIX MECT B JIOMOJIHUTEIHLHOM 00pa30BaHUMU.

HopmaTuBHO-nnpaBoBoe o0ecneyeHne NporpaMmmel

B macrosiiiee Bpemsi cojiep:kaHue, posib, HA3HAUYCHUE M YCJIOBHS peallu3aIiuu
IPOrpaMM JIONOJHUTEIBLHOTO 00pPa30BaHMUs 3aKPEIICHBI B CJIEIYIOIIUX HOPMATUBHBIX
JIOKYMEHTAX:

denepanbHbiid 3akoH 0T 29 nexadps 2012 roma Ne 273-03 «O6 oOpazoBaHuu B
Poccuiickoit @eneparun» (ct. 2, cr. 15, ¢1.16, c1.17, ¢1.75, cT. 79);

[Tpuka3z MwunuctepctBa npocsemienuss PO ot 27 utons 2022 r. Ne 629 “O6
yrBepkaeHun Ilopsinka opraHu3andd W OCYIIECTBJICHHMS — 00pa3oBaTeNbHOU
JEATENHHOCTH TI0 JIOMOJIHUTEIBLHBIM 00111e00pa3oBaTeIbHBIM IpOorpaMMam’,

Pacnopspxenue [IpasutensctBa PO ot 31.03.2022 Ne 678-p «O6 yTBepKIeHUU
KoHnenmmu pa3BUTHS  JTOMOJHUTEIBHOTO O0pa3oBaHUsA JCTEH H  TMPU3HAHUH
yrpatuBuM cuily Pacniopsixkenust [IpaBurensctBa PO ot 04.09.2014 No 1726-p»

Metonuyeckre PpEeKOMEHJAMU 1O MPOSKTUPOBAHUIO  JTOTIOJHUTEIHHBIX
obmepazBuBaronux nmporpamm Ne 09-3242 ot 18.11.2015 rona;

CIT  2.4.3648-20  CaHuTapHO-dIIUIEMHUOJIOTHYECKHE  TpeOOBaHUS K
OpraHu3alysIM BOCITUTAHUS U 00YUYEHUS, OTABIXA U 03T0POBJICHHS JETEH U MOJIOICKH;

Hopmamuensie 0oKymenmul, pezyiupyoujue ucnoib3oeanue 31eKmpoHHo20
00yueHusn u OUCMAHYUOHHBIX MEXHOJI02UIL:

[Tpuxa3z MunnctepcTBa obpazoBanus u Hayku PO ot 23.08.2017 roma Ne 816
«[Topsimok TpUMEHEHUs OpraHU3alUsIMH, OCYIIECTBISIONIMX 00pa30BaTEIbHYIO
NEATENBHOCTh  DJIEKTPOHHOTO  OOYYEHHs, JUCTAHIIMOHHBIX  00pa30BaTEIIbHBIX
TEXHOJIOTUH TIPH peaTu3alnyi 00pa30oBaTEIbHBIX MPOTPAMM))

«Metonuueckue pexkomenmanuu or 20 mapra 2020 r. mo peanuzanuu
o0pa3zoBaTelbHBIX MPOrpaMM HAYaJIbHOrO OOIEr0, OCHOBHOTO OOIIEro, CPeIHEro
oOmiero oOpa3zoBaHusi, 00pa30BaTENbHBIX MPOTPaMM CpPEIHEro MPOoPeCcCHOHATBHOTO
0o0pa30BaHUs U IOTIOJHUTEIBHBIX 001I€00pa30BaTEIbHBIX MPOTPAMM C IIPUMECHEHHEM
AIIEKTPOHHOTO OOYYEHUS U AUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOIOTHI»;

Jlokanvnvie akmot Q0:

YcraB MBOY «3eprocoBxo3ckas CII nm.M.H.Koctuna n.HoBocenkny;

[Tonoxenne o mpoektupoBanun JJOOII B MBOVY «3epHocoBxo3ckas CIII
uM.M.H.KocTtuna n.HoBocenkuy;

[TonoxeHue o MpoOBEACHHE MPOMEKYTOYHOW AaTTECTAIMU OOYYAIOIIUXCS U
aTTecTaluu no uroram peanusanuu JOOII.

Cpoxk ocBoeHus1 mporpamMmmel: 1 rox o6y4deHus.
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YpoBeHb 0CBOCHUS IPOTPAMMBI: CTAPTOBBIMI

HanpagjieHHOCTH IPOrpaMMbl: TEXHUYECKASL.

JIOTOJIHUTEIbHOCTD 10 OTHOIICHUIO K MporpaMmam oOIIero oOpa3zoBaHUs —
nporpaMma paciiupsieT W yriayosiaseT 3HaHUs OOyYalolUXCS IO TEXHUYECKUM
JUCLUIUIMHAM, TIOJTyY€HHBIE B IIIKOJIE, & TAKKE 3HAKOMUT 00YyJaroUIMXCsl CO 3HAHUSMM,
HE BXO/SIIMMHU B IIKOJIBHYIO IPOrPAMMY.

HoBu3zna jgomnosiHuTebHOW oOlIepa3BuBawineil mnporpammbl  «3D-
MOJIETTUPOBAHKUE U MPOTOTUIIMPOBAHNE) 3AKIIFOYAETCA B COEAUHEHNN TEOPETUYECKOTO
U TPaKTUYECKOro Marepuana, MeTojax u ¢opMax OpraHu3aluu  y4yeOHOM
aestensHOoCcTU. [Iporpamma mo 3D-monenupoBaHUIO HampaBieHa Ha MOJATOTOBKY
oOy4Jarommxcs K UX MHXeHepHoMy Oyaymiemy. Ha 3anstusix pedstam npeniaraercs
OpeICTaBUTh ce0d B pa3HbIX pOJSAX: KOHCTPYKTOpa, HHXKEHEpa, XyHOXKHUKA
BU3yaln3artopa u Ap. Vcronb3oBaHWE HOBEMIIMX KOMIBIOTEPHBIX MPOrpamMM Jist
paboThI C TPEXMEPHBIM MATEPUATIOM U YePTEkKaMU SBIISIECTCA BAXKHOU OTIMYUTEIBHOM
0COOEHHOCTBIO JAaHHOW MPOrpamMMbl OT MHOTHMX JAPYTHX, NPEIJIOKEHHBIX B paMKax
CUCTEMBI JIOMOTHUTEIHHOTO 00pa30BaHu.

OTiinunTe/IbHASE O0CO0EHHOCTH [aHHOW TMPOrpamMMbl 3aKIIOYAETCS B
COOJIIOJIEHNN TIPUHIIUIIA MPEEMCTBEHHOCTH B OOy4YEHUU U paboTe C MPOrpaMMHBIM
OPOAYKTOM, HAauWHas CO IIKOJIbHOM CKaMbU M 3aKaHUYMBAasl MPOU3BOJICTBOM U
HAaIllpaBJICHA Ha I[I0JI[yYEHUE HABBIKOB JW3ailH - MOPOEKTUPOBAHUS, AAFOLIUX
IpeACTaBIeHUE O NPOQPECcCCHH TPOMBIIIIEHHOTO AU3aliHepa.

B npouiecce peanuzanuy nporpaMMsbl MPEAOCTABIISAIOTCS YCIOBUS I CO3AaHUs
COOCTBEHHBIX MpPOEKTOB. (OecreueHne AaKkTUBHOTO Y4YacTHUSl B  BBICTABOUHBIX
MEPOIPUSATUAX U B MEPOIIPUSITUSIX COPEBHOBATEILHOIO XapaKkTepa B JOMOIHUTEIBHOM
oOpa3zoBaHuU cepe HayYHO-TEXHUUYECKOr0 TBOPUECTBA.

AKTYyaJIbHOCTh NPOrpaMMbl. YUUTHIBas, 4YTO TOJArOTOBKA OYIyIIUX
VH)KEHEPOB SBJISETCA CTPATETMYECKOM 3aJayeld B WHHOBALMOHHOM JEATEIbHOCTH
KaXX/1I0r0 TOCyJapcTBa, MPaBUTENLCTBO PP COBMECTHO ¢ OM3HECOM MOIICPKUBAIOT
pa3BUTHE KPYITHBIX 00pa30BaTENbHBIX MPOEKTOB, HATPABIEHHBIX HA CTUMYJIUPOBAHUE
n3ydeHus TexHndeckux Hayk. @onnom «BomsHoe [enoy» B maptaepctse ¢ WorldSkills
Poccusi, mpu momnepkke ATEHTCTBA CTpaTErMUECKHX WHUIIMATHB, MUHUCTEpCTBA
IPOMBIIUIEHHOCTH U ToproBiu P®, MunucrepctBa odpa3zoBanus u Hayku P®D, Oblia
WHUIMUPOBAaHA MporpaMMa paHHedl NpodOpUEHTANH U OCHOB MPOdeCcCHOHAITBHON
HOJArOTOBKM IIKOJMBHUKOB JuniorSKills, rme B umciae mnpoyux pa3BUBAIOTCS
komnerenuun «Mmkenepusiit nu3aiti—CADy, «[IporotunupoBanmey.

B pamkax  nporpamMmbl  oOywaromudecs — OCYHIECTBIISIIOT — Hay4HO-
UCCJIeI0BATEIbCKYIO JIEATEIbHOCTh, pa0OTAIOT IO METOAY MPOEKTOB, YTO MO3BOJISIET
HE TOJIbKO aKTUBHO BOBJIEKATh JIETE€H B Mpollecc caMo0Opa3oBaHusl U CaMOPa3BUTHS,
HO U CIIOCOOCTBYET UX HpoheccuonanvbHoil opuenmayuu.

[IpodopreHTanioHHass ~ HAmpaBIIEHHOCTb  MPOrpPaMMbl  SIBIseTcsT €€
HEOTHEMJIEMOM YacThIO, TOCKOJBKY MO3BOJIMUT OOYYarOMIMMCSl MOMPOOOBaThH CBOU
CWJIbl B OCBOCHHUM MNPO(ECCUOHANBHBIX KOMIIETEHIIMM TaKUX CIEHUATIbHOCTEH, Kak
«Umxenepet CAD (chepa mHKEHEpPHOTO MPOTOTUIIUPOBAHUS)Y», «YHUBEPCATHHBIC
3D-moznemnepsl (moaroroBka ¢aiinoB k 3D-nedatn)y», «3D-ckynbnTops» u ApyTHE.



IMenaroruyeckasi mesaecoo0pa3zHoOCThL HporpamMmmsbl «3D-monenupoBaHue u
MPOTOTUITMPOBAHUEY» 3AKJIFOYAETCS B TOM, YTO OHA MO3BOJISIET B YCJIOBUSX TITyOOKHUX
W3MEHECHUN COUHMAIBbHO-2KOHOMHUYECKON CpPEIbl, IPOUCXOIAINIUX B POCCHICKOM
o011ecTBe, /1€ 0C00YyI0 PoJib MproOpeTaeT npodiiemMa aganTay MOAPOCTKOB K ATUM
VU3MEHEHUSIM, MOJITOTOBUTH UX K TAIbHEUIIIEH CAMOCTOSITENIBHON TBOPUYECKOMN KU3HHU.

[Ipouiecc peanmuzanuu NPOrpaMMbl CHOCOOCTBYET MPOIECCY KOJIEKTUBHOTO
TBOPYECTBA, MPUBUBAIOTCS HABBIKU MPOGECCUOHAILHON JIEATEIbHOCTH.

[Iporpamma cocrtaBieHa C y4eTOM TpeOOBAaHWU COBPEMEHHOW TMEAarorvKH,
YUUTBIBAET JMYHOCTh PEOEHKA, €ro WHAMBUIyaJbHbIE OCOOEHHOCTH, CKJIOHHOCTH,
XapakTep, COLMAIbHBIN 3aKa3 POAUTENEH, MOTPEOHOCTH OOYYarOIIMXCS B Pa3BUTHE
TBOPUYECKHUX CITIOCOOHOCTEH.

Anpecart nporpamMmmabli:

13 - 15 ner.

B sTomM BO3pacTe XOpOLIO pa3BUTHl MEXAHUYECKAS] MAMSAITh, IPOU3BOJIBHOE
BHHUMaHUE, HATJISITHO-00pa3HOoe MBIIIUICHUE, 3ap0XKIAETCSl MOHSTUMHOE MBIIIJICHUE Ha
0a3e KU3HEHHOTO OINBITAa, Pa3BUBAIOTCS I103HABATEIbHbIE W KOMMYHUKATHBHBIC
YMEHHUS U HaBBIKHU, TPOCTPAHCTBEHHOE MbIIIUICHUE. J[J1s1 HUX XapaKTepeH UHTEpeC K
OTIpeICICHHBIM 00JIacTSAM 3HAHUH, TpodeccuoHaIbHaAs OPUESHTAIIHS.

O6bem nporpammsl: [Iporpamma paccuntana Ha 144 yaca.

®opma o00ydeHHsi: O4YHAsi, C MCIIOJB30BAHUEM PECYPCOB DIIEKTPOHHOTO
o0y4eHusl, Py HeOOXOAMMOCTHU HCIIOIb30BAHUE JTUCTAHIIMOHHBIX TEXHOIOTUH.

@opMbl  3aHATHH: UISI OYHOrO OOYYEHMS 4Yalle BCEro MNPUMEHSIETCS
KOMOMHUPOBAHHBIC W MPAKTHUYECKUE 3aHATHS. A TakKe HETPaIUIIMOHHBIC (POPMBI:
KOHKYPCBI, BBICTaBKH, JKCKYpCHM, MacTep — Kiacchl. IIporpamma cocraBieHa C
y4eToM TpeOOBaHUN COBPEMEHHOH MENaroruku, yYUTHIBAET JIMYHOCTh PEOEHKA, €ro
WHAUBUYalbHbIE OCOOCHHOCTH, CKIOHHOCTH, XapakTep, COLHMaIbHBIM 3aKa3
poauTene, MOTPEOHOCTH YydYallluXcsl B Pa3BUTHE TBOPYECKUX CHOCOOHOCTEH U
OpraHU3alliy JI0CYTa.

[Ipn peanuzaumu nporpammbl ¢ ucnonb3zoBanueM D0 u JIOT B0O3MOKHBI
cienyomue (opMbl IPOBEACHUS 3aHITHIA:

- Buneokondepenius — o0ecreqyuBaeT AByXCTOPOHHIOI ayHoO- U BUIEOCBS3b
MEXy neaarorom u odyvatomumucs. [IpeumyiiiectBom Takoi (opmMbl BUPTYyaIbHOTO
OOILIEHHUS SIBJISIETCS] BU3YaIbHBIN KOHTAKT B PEKUME PeaibHOrO BpeMeHu. OXBaThIBAET
00JIbIII0e KOJTUYECTBO YYACTHUKOB 00pa30BaTEIBLHOTO MpoIlecca.

- YaT—3aHAaTusl — 3TO 3aHATHUSI, KOTOPHIE TPOBOSITCS C UCIIOIH30BAHUEM YaTOB -
AJIEKTPOHHON CHCTEMbl OOIIEHUS, MPOBOJAUTCS CUHXPOHHO, TO €CTh BCE YYACTHUKH
UMEIOT JOCTYII K 4aTy B PEKHUME OHJIAMH.

- OnnmalH—KOHCyJMbTalUM — 93TO Haubonee dddexktuBHas  (Hopma
B3aMMOJICUCTBUSI MEXAYy IenaroroM u oOydaronumucs. [IpemmyniecTBo Takux
KOHCYJIbTAIlMid B TOM, 4TO, KaK MPHU ayAuo U TeM Oojiee BUIAEO KOHTAKTE, CO3/AaCTCS
MaKCHUMaJIbHO TpUOMDKEHHAsS K peanbHOCTH armocepa >xkuBoro obmieHus. K
HanOoJiee MPUEMIIEMBIM JIJIsl TIOTIOJHUTEIBHOTO 00pa30BaHUs MOKHO OTHECTH, TaAKXKeE,
Takue (OPMBI KaK MacTep KIJIACChI, TUCTAHIMOHHBIC KOHKYpCa, ecTUBaIHN, BHICTABKH,
AJIEKTPOHHBIE IKCKYPCHH.



Pe:xxum 3aHsATHIA.
3aHsATUS TPOBOJATCS 2 pa3a B HEJENIO 1o 2 Jaca.
B cnydae peanuzanuu nporpaMMsbl 10 CpeACTBaM 3JIEKTPOHHOT'O OOy4YEeHHE U

00y4YeHHEe C MPUMECHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN 3aHITHS
pOBOAATCA 2 pa3a Mo 2 yaca B Heemo (MpoaomkuTenbHoCTh 3austus 30 MunyT 1 30
MUHYT ¢ niepepbiBoM 10 MuHyT).

PeKUME B HHAMBHIYaIbHON pab0OTe M OHJIAMH KOHCYJIbTHPOBAHHH.
B pamkax owiaitH 3ansTuii mocpenctsom tuiatdopm: Webinar, Zoom, Skype,
Google u npyrue, nemaror NperoCTaBIsSICT TCOPETUUCCKUI MATEPHAT 110 TEME.

B odmnaitH pexumMe NOCPEICTBOM COIMAIBHBIX CETEH W MECCEHKEPOB
00yJaroImuMcsl MepeaacTcs BUAEO, MPE3CHTAI[HOHHBIA MaTepuan ¢ HHCTPYKIUCH
BBITTOJTHCHMS 3aIaHHI, MacTEeP-KJIacChl U IPYroe.

PesxxuM 3aHATHIA IPU 0YHOM O0yUYEHUH

[TepBbie 30 MUHYT OTBOAATCS Ha pabOTy B OHJIAIH pexXUMe, BTOpPbIE — B odiaiiH

Komnnyectro KomuuectBo Konnyects
Ton KonunuectBo . IIponomxuTEILHOCTD
Mopnynb | y4eOHBIX 4acoB 3aHATHH B . 0 4acoB 3a
o0yueHHs 4acoB BCETO 3aHITHIA (4acOB)
3a MOJYJTb HEJIeIT0 HEJIeITI0
1 144 1 64 2 2x45 muH ¢ niepepbiBoM 10 4
MUHYT
2 80 2 2x45 muH ¢ niepepsisom 10 4
MHHYT
Pe:xuM 3aHATHI PU AUCTAHUHUOHHOM 00y4eHHH
KommuectBo
Konnuectso Konnuects
Ton Konuuectso yaeOHBIX . [IponokuTeNnbHOCT
Monyns 3aHATHH B N 0 4acoB 3a
oOyueHus 4acoB BCErO 4acosB 3a 3aHATUH (4acoB)
HeJeITto HeJeITo
MOJYJb
1 144 1 56 2 2x30 muH ¢ nepepsiBom 10 4
MHHYT
2 22 2 2x30 muH ¢ nepepsisoM 10 4
MHHYT

Oco0eHHOCTH OpraHu3anuyn 00pPa30BaTEIbLHOIO MPOLECcCa.
B pamkax rTpynmoBoro 3aHATHS TPOBOJUTCSA TIO
HEO0OXOIMMOCTH Y MHANBHUyaJIbHAS padoTa.

3aHATHA TPYNIOBBIE.

1.2. Ilesin ¥ 321244 MPOTPaMMBbI

eas mporpaMMbl: pacKpbITh TAJIAHTH O0YYAIOIUXCS B 00JIACTH JU3aMH-
MPOCKTUPOBAHHUS U COICHCTBOBATH B X MPO(GECCUOHATHLHOM CaMOOTIPE/ICIICHUH.

3agaum:

Oo0pa3oBaresbHbIe:
(popMupoBaHue OCHOB [U3alH-MBIIUICHUS B PEIIEHUU U TMOCTAHOBKE
TBOPUYECKUX aHATUTUYECKUX 3aJ1a4 MIPOCKTUPOBAHUS MPEAMETHON CPeibl;

O03HAKOMJICHHUE C TIPOILIECCOM CO3JaHUsl TU3ANH-MIPOEKTa, €r0 OCHOBHBIMU

dTalaMu,




M3Y4YECHUE METOAUK MPEATPOCKTHBIX UCCIIEIOBAHUM;

BhIpAa0OTKAa  NPAKTUYECKUX  HAaBBIKOB  OCYUIECTBIIEHUS  Ipolecca

IN3aHHEPCKOTO MPOEKTUPOBAHMUS;

(opMupoBaHUE HAaBHIKOB TU3AMHEPCKOT0 CKETYHHTA;

M3Yy4YE€HHUE OCHOB MaKETUPOBAHUS U3 MPOCTHIX MAaTEPHUAJIOB,;

¢dopmupoBanue 0a30BbIX HaBBIKOB 3D-MonenupoBaHus u

MPOTOTUTIUPOBAHUS;

Pa3BuBarwmmue:

pa3BUTHE AHATUTUYECKHUX CIIOCOOHOCTEN U TBOPUECKOIO MBIIIJICHUS;

pa3BUTHE KOMMYHHMKATHBHBIX YMEHMH. W3JI0)KEHHE MBICIEN B YETKOMU

JIOTUYECKON MOCIJIENOBATENIbHOCTH, OTCTAWUBAHHE CBOEH TOUYKH 3PEHMUS,

aHaJIM3 CUTYyalluu U CaMOCTOSTEIbHbIA MOUCK OTBETOB Ha BOMPOCHl MYTEM

JIOTUYECKUX PACCYKICHUU;

pa3BUTHE YMEHUS pabOTaTh B KOMaH/E,

dhopmupoBaTh HAaBBIKH MPAKTUYECKOMN Hay4YHO-HCCIIEI0BATEIbCKOU

JESATENBHOCTU 00YYaIOIUXCsl;

dbopmupoBath yHHBepcaibHble THOkMe HaBbiku (SOft skills) XXI Beka,

HeoOXonuMbIe B 1000 chepe NeaTenbHOCTH: HaBBIKK MPOSKTHON KOMaHIHON

paboThl, HABBIKM palbOThl ¢ WHGOPMAIMOHHBIMU HUCTOYHUKAMH, HaBBIKU

KPUTHUYECKOTO MBIIUICHHS, HABBIKM KOMMYHHMKAIIMM, HABBIKA MPE3CHTOBATh

pE3yIbTaThl CBOEH JEATEIbHOCTH.

BocnurarenbHblie:

CrocoOCTBOBaTh BOCIHMTAHUIO YYBCTBA TIPaXTAHCKOW OTBETCTBEHHOCTH U

HEPaBHOJYIIHOTO OTHOIIECHHS K TPOOIEMaM OKPYKaIOIIEro MUPA;

crocoOCTBOBATH dhopMuUpOBaHULIO MEKITMYHOCTHBIX OTHOILICHU,

HaIIPaBJICHHBIX HA CO3/aHUE B KOJUIEKTUBE TPYNIbl JAPYKECTBEHHON U

HETIPUHYXIEHHONH 00CTaHOBKH;

CIIOCOOCTBOBATH BOCITUTAHUIO TOOPOTO OTHOIIEHUS K OKPYKAIOIIEMY MUPY;

CIIOCOOCTBOBATh BOCHUTAHUIO TPYAOTIO0MS, BHUMATEIbHOCTH, YCUIUYUBOCTH U

aKKypaTHOCTH.

Ilnanupyembie pe3yabTaThl OCBOEHHsI MPOrpaMMbl MEepPBOro roaa
00y4eHuUs:

JINYHOCTHBIE pe3yJ/IbTAThI:

dbopMupoBaHHE€ KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOILIGHUH U

COTPYJTHHUYECTBE CO CBEPCTHUKAMM, JETbMH CTApIIEro U MIIAIIIEr0 BO3pacTa,

B3pOCJIBIMU B TIpollecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOU, Y4eOHO-

HCCJIEI0BATEIbCKOM, TBOPUECKON U JPYTUX BUJIOB JAEATEIBHOCTH;

pa3BUTHE JIOOO3HATEIBHOCTH M (OPMHUPOBAHME UHTEpeca K HM3YYCHHIO

COBPEMEHHBIX TEXHOJIOTUH;

COOIOJICHUH HOPM W TPABWI TOBEICHUS, MPUHATHIX B 00pa3oBaTEIHHOM

YUPEKICHHY;

WHUIIMATUBA U OTBETCTBEHHOCTh 3a PE3YyJbTaThl OOYyYEHHS, TOTOBHOCTh U

CIIOCOOHOCTh K CAMOPAa3BHUTHIO U CaMOOOPA30BaHHUIO HA OCHOBE MOTHBAIIUU K

OOyYEHHIO U TTO3HAHUIO;



pa3BUTHE UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

BOCTIMTaHHWE OTBETCTBEHHOTO OTHOIIICHUS K TPYAY;

MeTtanpeaMeTHble pe3yJbTaThl:

MOHUMAaTh B3aMMOCBS3b MEXKIYy MOTPEOHOCTSIMH TIOJNB30BaTEeNNeH U
CBOMCTBAMH MTPOCKTUPYEMBIX MTPEIMETOB U MPOLIECCOB;

YMETb aHATM3UPOBATH MPOIECCHl B3aUMOACHCTBUS MOJIb30BATEIISI CO CPEIOH;
YMETh BBIABISITh U (DUKCHPOBATH MPOOJIEMHBIE CTOPOHBI CYIIECTBOBaHUS
YeJIOBEKA B IPEAMETHOU CpEE;

yMeTb (QOPMYITUPOBATH 33/1a4y Ha MPOCKTUPOBAHME UCXO/I U3 BBISIBICHHOMN
MpOOIEMBI,

YMETb pa30MBaTh 3a/1a4y Ha dTambl €€ BbIIOJIHEHUS;

YMETh CaMOCTOATEIBHO OMpEeNesITh LEId CBOEro OOY4YeHHs, CTaBHTh W
dbopMmynupoBath A ce0s HOBBIE 3a7aud B IMO3HABATENIbHOM JESTENbHOCTH,
pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON JEATEIbHOCTH;
OBJIaJICHUE  JJIEMEHTAMH  CAMOCTOSTEIBHOM  OpraHM3auuu  y4eOHOM
JESATENbHOCTA - YMEHUE CTaBUTh IENM M IUIAHUPOBATH JIMYHYIO Y4EeOHYIO
AESITeNLHOCTh, OIICHUBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIIIBL,
IPOBOIUTH CAMOOLIEHKY YPOBHSI IMYHBIX YU€OHBIX JTOCTHKEHUH;
dbopmupoBaHrue TpUEMOB pabOThl ¢ WH(OpMaIMEH, YTO BKIIOYAET B ceOS
YMEHHS TOMCKa U 0TOOpa UCTOYHUKOB HH(POPMAITH B COOTBETCTBUH C YIEOHOI
3aaueii, a Takke MOHUMaHWE WH(POPMAILUU, TPEICTABICHHON B Pa3IMYHON
3HAKOBOU (popMe - B BUJE TabIUL, AUarpaMm, rpakoB, pUCYHKOB H JIp.;
pa3BUTHE KOMMYHUKATUBHBIX YMEHHUI M OBJIAJICHUE OIMBITOM MEXKINYHOCTHOU
KOMMYHHKAIINH, KOPPEKTHOE BEICHNE TUAJIOTA M yYaCTHE B JUCKYCCHH, a TAKKE
ydacTue B padoTe IrpyIIibl B COOTBETCTBUU C 0003HAYEHHOU POJIBIO;

BJIaJICHUE METOJIJaMU MOMCKA U aHATW3a HaydHOU MH(OopMaIuu.

IIpenmeTHbIE pe3yJIbTAThI:

YMEHHE HCIOJIb30BaTh TEPMHUHOJIOTHIO MOJEIUPOBAHMS;

yMEHUE BJIaJIeTh CIOCOOAMHU MaKETUPOBAHUS U3 PA3JIMYHBIX MAaTEPUAJIOB;
yMmeHue paboTaTh B cpene rpadudeckux 3D penakTopos;

YMEHHUE CO3/aBaTh HOBBIC NMPUMUTHUBHBIC MOJEIN W3 MMEIOIIMXCS 3aTOTOBOK
MyTeM Pa3TpyNIHUPOBKU-TPYIIIUPOBKU YacTel MoJeNel u uX MoaAu(uKaImmy,
yYMEHUE CO3/1aBaTh, MIPUMEHSTH U MPE0OPa30BLIBATh IPapUIeCKue OOBEKTHI IS
peleHus: yueOHbBIX U TBOPUYECKUX 3a/1a4.



1.3. Coaep:xaHue nporpaMmasl.
YyeOHBIH MUIAH.

Ne KoJ1-Bo 4acoB ®opmbl
m\n HazBanue pa3nea, KOHTPOJIA
TeMbI Bcero | Teopusi | IlpakTuka
1 mopyanb 64 23 41
1 BBenenue 2 2 -
1.1 BBoxHOe 3ausTHE 2 2 - TectupoBanue
2 IMocTpoenne 8 3 5
nepcneKTHBDI
2.1. [lepcniekTuBa 2 1 1 IIpe3entauus
HU300pakKeHUS
2.2-2.4. JluneliHas  mepcreKTHBa 6 2 4 Brimonnenue
(bpoHTanpHas ayJIUTOPHBIX
MEPCTICKTHBA) pabor
3 O0néM. Ilepenaua 4 2 2
0o0béma Ha Oymare
3.1. [TpaBuna nepeaayn 2 1 1 Omnpoc
o00BEMa
3.2. [lonsitue cBeTOTEHU 2 1 1 Brimonnenue
MPAKTHYECKOTO
3aJaHus
4 Marepuansl. Ilepenauya 8 4 4
MaTepuaJJoB HA Oymare
4.1.-4.2. N300paxkeHne hakTypsl 4 2 2 Keiic-3a1anne
4.3-4.4. Ilepenava baxTypbl 4 2 2 IIpe3enTanus
MPEIMETOB M300pakKeHUS
5 OcBoenue HABBIKOB 42 12 14
MaKeTHPOBAHUS u3
Pa3JIMYHBIX MATEPUAJIOB
5.1. [ToHsITHE «YEepUCHHEY 2 1 1 TectupoBanue
5.2. IMousiTue 2 1 1 [Ipe3enrtanus
«TEOMETPUYCCKHE TEIIa» MaKEeTOB
5.3 N3yuenne OCHOB 2 1 1 [pesenTanus
TEXHUUYECKOTO YePUCHHUS yepTrexa
5.4. [lpaBuna  odopmieHus 2 1 1 Omnpoc
yepTexKen
5.5.-5.7. [TpoekimoHHOE YepUeHUE 6 3 3 [Tpe3enTtammst
yepTexa
5.8. Beenenue B mpeamer 2 1 1 Ananus
«MakeTupoBaHHE» TEXHUYECKOT O
3aJaHus
5.9. Marepuan, 2 1 1 JlemoHcTparms
UCTIONIb3YEMBIN TUTST MaKeTOB
U3TOTOBJIEHUS  pabounx
MaKeTOB
5.10.-5.11. | Tpanchopmanus 4 1 3 [Ipe3enrtanus
MOBEPXHOCTH  TUIOCKOTO 00BbEMHBIX paboT
JTUCTA
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5.12. HNHCTpyMEHTBI JUISL 2 1 1 Brimonnenue
MIPHUTPYKCHUS u MIPAKTHYECKOTO
bukcanun CKJICCHHBIX 3alaHus
Jeranen

5.13.-5.14. | Pe3anue, CKJICHBaHHE, 4 1 3 [IpesenTtammst
danplieBaHUs Mojienei

5.15.-5.19. | Co3ganue makera 10 2 8 CaMocTosTenbHast

paborta
5.20.-5.21. | Yuactue B KOHKYPCHBIX 4 - 4 3anuTa NpoeKTOB
MEPOTTPHSITHSIX
2 MoayJab 80 35 45

1 BBenenue 4 3 1

11 Posnp mammHHON Tpaduku YcTHBI orpoc
B pa3IMyHbIX cdepax 2 2 -

KU3HU 0011IeCTBa

1.2 I'paduueckue  cucreMbl Brimonaenne

KOMIIAC. 3amyck IIPaKTUYECKOIO
2 1 1

nporpammel - KOMITAC. 3a7aHus

WuTtepdeiic cuctemsl

2 Cpena yepueHus 62 30 32

2.1 OcHOBHEBIE BJIEMEHTBI Boinonnenne
pabouero OKHa 2 1 1 IIPAKTUYECKOT O
nokymeHTa. dparmeHt 3aJIaHus

2.2 Jluauu. Macmtab [IpesenTtammst

2 1 1 BBITIOJIHEHHBIX
pabot

2.3 [TocTpoenue [Tpe3enTtammst
r€OMETPUYECKUX 2 1 1 BBITIOJIHEHHBIX
MPUMHUTHBOB pabot

24 [TocTpoenue yepTexa JleMoHcTparms
POCTEHIINMU 5 1 1 BBITIOJHCHHBIX
KOMaHJAaMH c 3a/laHuil
MIPUMCHCHHUEM TTPHUBSI30K

2.5 [Tanenp  pacmIMpeHHBIX JemoHcTpanus
KOMaH]I. [locTpoenue 2 1 1 BBITIOJIHEHHBIX
MapaJUICITbHBIX TPSMBIX 3aJTaHuI

2.6 [enenne  kpuBoi  Ha 5 1 1 Keiic-3ananue
paBHBIC YaCTH

2.7 Brimonnenue
PenaktupoBanue o0beKTa.

Vnanenue o0ObLEKTa U €ro 2 1 1 TpaKTHHCCKOTO
qacTel 3amaHus. Pabora
HaJl OINOKaMU

2.8 3anuBka o0acTeil HBETOM 5 1 1 CaMocTosTenbHas
BO (pparmenTe pabota
CornpsikeHus. Pemienue

29 HOCTpO?HI/Ie yeprexa 5 1 1 MPOOJIEMHBIX
TTOCKOM JeTaln C 3amad
AIIEMEHTAMU COTIPSIKEHUS
[Toctpoenue yeprexa Coznanue meranu

2.10 IUIOCKOM neTanu 1o 2 1 1 C
UMEIOIICICS  TIOJIOBUHE MCIIOJIb30BaHUEM
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HU300paKeHUs. KOMaH bl
CUMMETPHS
Co3nanue yepTexa. [IpezenTanus
2.11 HN3nenue Vromaok 2 1 BBITTOJTHEHHBIX
Me6enpHbIi pabot
2.12 Bunsl, paspessl. U3nenue Ipesentanus
Onopa Bana 4 2 BBITIOJIHEHHBIX
pabot
2.13 ITpocThie pa3pe3bl 4 2 Keiic-3aganue
2.14 CroxHbIe pa3pesbl 2 1 Keiic-3aganue
2.15 [Ipe3enrtanus
rpaguueckoro
Ceuenus 2 1 n300pakeHust ¢
HEOOXO0IUMBIM
CEYCHHEM
2.16 Makpo31eMEHTHI, TectupoBanue
(dbparMeHThl, TEKCTBHI. 6 3
W3 nenue pacupenenuresb
2.17 ITapameTpu3npOBaHHBII [TpoGnemuas
(dbparmeHr. Nznenue 6 3 CUTYaIMs
TOJIKATEIb.
2.18 [IpencraBnenue
N3omeTpuueckue N
HpOCKILHH SicTaH 2 1 HU30METPUICCKON
TIPOCKIINN
2.19 Crioco0mr COCTMHECHHUS TectupoBanue
neraneil. Pa3p€MHBIE U 5 1
Hepa3bEMHBIE
COEJIMHEHUS
2.20 [Ipe3enranus
[Toctpoenue  GoITOBOTO 5 1 cOOpOYHOTO
COETMHEHUS yepTexa co
crienudukanuen
2.21 [IpencraBnenue
M300pakeHUs
[TocTpoeHue MIMUIEYHOTO 5 1 CBEPJICHHOTO
COEJIMHEHUS pe3bp00oBOro
OTBEpCTUSl  TOJ
IIIIBKY
2.22 OcHoBHbIE IpaBWIa U TectupoBanue
WHCTPYKIIMU TI0 paboTe ¢ 2 1
3D npunTEepoM.
2.23 Paspabotka monenent s 4 5 [Ipe3eHTanus
nevatu Ha 3D npunTepe. MoZeNnen
2.23. IlogroroBka K IeYaTH. 5 2 [Ipe3enrtanus
Ileyatr Momenel Mojeen
3. Pemienne  TBOpYECKHX 14 12
3a1a4
3.1. Brimonnenue CamocTosTenbHas
COOCTBEHHOTO IpOEKTa U 10 8 pabota
neyats 3 D Monenen
3.2. 3ammra  TPOEKTOB | 4 4 JlemMoncTparms
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y4acTHe B KOHKYPCHBIX
MEPONPHUATHIX

IMPOCKTOB

UTOIo

144

58

86
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Conepxkanue y4eOHOro mjiaHa nporpaMmabl.
Moayas 1.

Paszpnes 1. BBenenue.

Tema 1.1. BBoaHoe 3ansiTHE.

Teopusi. 3HaKOMCTBO ¢ KOJUIEKTUBOM. becena o JoCTHKEeHUSIX HayKU U TEXHUKU
¢ uenbto odecreueHus pa3BuBaroiiero ooyuenus. [Ipasuia pabotel B aboparopum,
PeKUM  3aHATHH, opraHuzanuss pabodero mecta. 3HAKOMCTBO C TEXHHUKOM
0€30MacHOCTH.

OcHoBbl 3D wmopenupoBanus. 3HAKOMCTBO ¢ mporpammamu s 3D
MOJIEITUPOBAHHUSL.

Kounrpous. TectupoBanue.

Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (MDY), HOYTOYK,
KOMIIbIOTEPHAS MBIILIb.

Paszpnea 2. [locTpoeHnne nepcrneKTUBbI.

Tema 2.1. IlepcnexTuBa.

Teopus. IlepcniekTrBa. Bujbl nepcnektuBbl. OCHOBHOE MOHATHE NEPCIICKTUBHI.

IIpakTuka. Pabora ¢ n3o0paxxeHUusIMHu.

KonTpoas. [Ipe3enranus n3oopaxeHus.

Oo6opynoBanue. MuorodyHkimonansHoe ycrpoiictBo (M®DY), HOYTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 2.2.-2.4. J/Inneiinasi nepcnekTuBa (GpoHTAIbHAS NEPCIEKTUBA).

Teopusi. JluneitHass nepcnekTuBa ((PpoHTAIBLHAA MNepcnekTUBa). Tpu
croco0a, KOTOPBIM MOTYT OTOOpaXaThCsl TUHUU B CIICHE:

1) JIuHUM MOT'YT HIITH BEPTUKAIBHO.

2) JIuHMHA MOTYT UATH TOPU3OHTAIBHO.

3) JIuHuK MOTYT UATH TIOJ] HAKIIOHOM, CXOJISICh B TOYKE CXO/Ia.

IIpakTuka. Pabora c nzo0paxeHusmMu.

KounTtpoab. BeimonHeHnre ayiuTopHbIX padoT.

Oo6opynoBanmne. MuorodyHkiuonansaoe ycrpoiicteo (M®DY), HOyTOYK,
KOMIIbIOTEPHAsI MBIILIb.

Paznen 3. O0bém. Ilepenaua o6béma Ha Oymare.

Tema 3.1. IIpaBuia nepegaun oobema.

Teopus. [lonstue 00béma. Uto nenaer 00ObeKT TpexMmepHbIM. Kak npeBpaTuTh
IJIOCKOCTh B 00beM. ['eoMmeTpus o0ObeKTa.

IIpakTuka. Pabora c nzo0paxeHusIMu.

Kontpouas. Omnpoc.

Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (MDVY), HOYTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 3.2. [lonsiTHE CBETOTEHH.
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Teopusi. ['paganus cBeTa M TEHU - COCTABIISIONIAs [Tepe1adl 00beMa.

IpakTuka. PaGora c nzo0paxeHusMu.

KoHTpoJib. BeINonHeHNE TPAKTUYECKOTO 3a1aHUS.

Oo6opynoBanmne. MuorodyHkimonansaoe ycrpoicteo (MDY), HOyTOYK,
KOMITBIOTEPHAsI MBIIIIb.

Pasznen 4. Marepuadnsl. Ilepenaua matepuajioB Ha Oymare.

Tema 4.1.-4.2. U300pakenue (pakTyphl.

Teopus. ®axrypa - XapakTep IOBEPXHOCTHOIO CTPOCHUA mpeamera. Tpu
OonblIME TpPyNIbl, HAa KOTOpbIE JEIATCS (DAKTYphl: MATOBBIE, TIJISHUEBBIE U
3epKajbHBbIE.

IIpakTuka. Pabora c nzo0paxeHusMu.

Kontpous. Keiic-3ananue.

O6opynoBanne. MuorodyHkiponansHoe ycTpoiictBo (M®DY), HoOyTOYK,
KOMITBIOTEPHAsl MbIIIIb.

Tema 4.3.-4.4. Ilepenaua paxkTypsl NpeaMeToB.

Teopusi. Bapuantel nepenaun GakTypsl.

IIpakTuka. Pabora ¢ nzo0paxeHusMu.

KonTpoas. [Ipe3enranus n3oopaxeHus.

Oo6opynoBanue. MuorodyHkimonansHoe ycrpoiictBo (M®DY), HOYTOYK,
KOMITbIOTEPHASI MBIIIIb.

Paszgen 5. OcBoeHue HABBIKOB MAKETHPOBAHHMS W3 Pa3JIUYHbIX
MaTepuaJjoB.

Tema 5.1. Ilonsitue «Yepuenue».

Teopus. [louaTue «pa3zBepTKu», «poeKuun». O3HAKOMIICHUE C YEPTEKHBIMU
uHcTpyMeHTamu. [lepeBos rpaduueckoro n3o0pakeHus: B MaKeTHYI0 Gopmy.

IIpakTuka. Pabota ¢ pa3BépTkamu, IpOSKITUIMH.

Konrpous. TectupoBanune

Oo6opynoBanmne. MuorodyHkimonansaoe ycrpoiictBo (M®DVY), HOYTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 5.2. [lonsiTHe «reoMeTpHUYECKHE TEJIa».

Teopusi. Bunpsl reomerpuyeckux ten. O3HaKOMIIEHHE CO CXEMaMM Pa3BEPTOK
IPOCTBIX T€OMETPUYECKHX TEIl.

IIpakTnka. BeinonHenne MakeToB KyOa, MIMHAPA, MUPAMUIbI, KOHYCa U Jp.

KonTpous. [Ipe3enranus MakeTos.

O6opynoBanne. MuorodyHkiuoHnansHoe ycTpoiicteo (M®DY), HOyTOYK,
KOMIIbIOTEPHASI MBIIIIb.

Tema 5.3. U3y4yeHne OCHOB TeXHMYECKOI0 YePUCHUSI.
Teopusi. Bunbl wusnennmii ¥ KOHCTPYKTOPCKHX — JTOKyMeHTOB. OOmrue
ONpPEIETICHHUS.
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IIpakTuka. YepTex OT pyKHu.

Kounrtpous. [Ipe3enranus yeprexa.

Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (M®DY), HOYTOYK,
KOMITHIOTEPHASI MBIIIIb.

Tema 5.4. [IpaBuiia opopMiieHHUS YepPTeKE.

Teopus. [IpaBmia ohopmieHus: YepTEKEH: MITPUXOBKA B pa3pe3ax U CCUCHUSX,
JUHUU 4YepTeka U UX 00BonKa, mpUQTHI, pa3Mepbl, OYKBEHHbIE O0O3HAYCHUS Ha
yepTexax, MaciTadbl, popmMaThl YepTeKEH, CTAHIAPTHI.

IIpakTuka. YepTex OT pyKH.

Kontpouas. Ompoc.

O6opynoBanmne. MuorodyHkiuonansaoe ycrpoiicteo (M®DY), HOyTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 5.5. — 5.7. IIpoekIIUOHHOE YepUEHHE.

Teopus. [IpoekiMOHHOE ~ YepUEHUE: NPSMOYTOJIbHBIE  MPOEKIIUH,
pacnojio)keHrue BUIOB (IPOEKIMH) HA 4YepTexkax, MOCTPOEHUE MPOEKIUN
FEOMETPUYECKUX TEJ, Pa3pe3bl U CEUCHUS.

IIpakTuka. YepTex OT pyKwu.

Konrpous. [Ipezenranus yeprexa.

Oo6opynoBanue. MuorodyHkimonansHoe ycrpoiictBo (M®DY), HOYTOYK,
KOMIIBIOTE€PHAS] MBIIIb.

Tema 5.8. BBeaenune B npeamer «MakeTupoBaHue».

Teopusi. M3yueHue OCHOBHBIX BHUAOB W (PYHKUUH MAKETOB, OCBOEHHUE
METOJUKHU, TEXHUKU U TEXHOJIOTUU CO3/1aHUS MAaKETOB OOBEKTOB MPOEKTUPOBAHUSI.

NHcTpyMeHTBl M MaTepuaibl, o0opyaoBaHue. Buubl m crnocoObl paboThl €
pa3IMYHBIMU MaTE€pUaTaMHU.

IIpakTuka. 3yuyenue matepuanos.

KoHTpouab. AHanu3 TEXHUYECKOTO 3a4aHusl.

Oo6opynoBanmne: MuorodyHkiHoHaIsHOE YyCTporcTBO (MDVY), HOYTOVK,
KOMIIbIOTEPHAS MBIILIb.

Tema 5.9. Marepuan, ucCHOJb3yeMblil Ui HW3rOTOBJIEHUSI PadoUnX
MaKeTOB.

Teopus. Obmiue cBeneHus 0 paboueM UiIu MPeIBapUTEITLHOM MaKeTe.

IIpakTuka. /IleMoHCTpanys MakeToB.

KonTpous. JleMoHCcTpanus Makera.

O6opynoBanne. MuorodyHkiuoHnansHoe ycTpoiicteo (M®DY), HOyTOYK,
KOMIIBIOTE€PHASI MBIIIb.

Tema 5.10. — 5.11. Tpanchopmauusi NOBEPXHOCTH IUIOCKOT0 JIUCTA.
Teopusi. [Ipuémel co3manuss 0OBEMHOrO M3JCTUS ITyTEM CKIIAJIBIBAHUS HIIH
crubanus. PEOpa npoyHoCTH.
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IIpakTuka. Co3naHue pa3inyHbIX OOBEMOB, UCHOIB3Ys NPUEMBI CrUOAHUSA
JUCTa MO JUHUM Hape3a.

Kountpoas. [Ipe3enTaiius 00beMHBIX padoT.

Oo6opynoBanmne. MuorodyHkimonansaoe ycrpoicteo (MDY), HOyTOYK,
KOMITBIOTEPHAsI MBIIIIb.

Tema 5.12. UHCTPYMEHTBI AJsl NPUTPY:KEHUS] M (PUKCANUH CKJIEEHHBIX
aerajie.

Teopusi: THCTpyMEHTHI 17151 TPUTPYKEHUS U (PUKCAIIUN CKIICCHHBIX JIETaJICH.

IMpakTuka: M3roToBieHne aeTand MakeTa C MUCTOIb30BAHHEM HHCTPYMEHTOB
JUTSI IPUTPYKEHUSI.

KoHTpoab: BeimomHeHne MpakTHYECKOTO 3a/TaHUS.

Oo6opynoBanmne: MuorodyHKIHOHaTEHOE YyCTpoicTBO (MDVY), HOYTOVK,
KOMIIBIOTEPHAS] MBIIIIb.

Tema 5.13.-5.14. Pe3anue, ckiieuBanne, pajbueBaHus.

Teopusi. 3HaKOMCTBO € ONepalUSIMU CKIEUBAaHUS, pa3pe3anus, GpayiblieBaHusl.

IpakTuka. M3roroBieHne MoOAenu € MUCIIOJb30BAHUEM OIEpALMN pPE3aHUS,
CKJIeMBaHUsl, asiblieBaHUsI OyMaru U KapToHA.

Kounrpoas. IIpesenranus Mmogenen.

Oo6opynoBanue. MuorodyHkimonansHoe ycrpoiictBo (M®DY), HOYTOYK,
KOMITBIOTEPHAsl MbIIIIb.

Tema 5.15. — 5.19. Co3nanue makera.

IIpakTuka. Co3ganue Makera.

Kontpoas. CamocrosrenbHas pabora.

O6opynoBanmne. MuorodyHkiuonansHoe ycrpoiicteo (M®DY), HoOyTOYK,
KOMIIbIOTEPHASI MBIIIIb.

Tema 5.20. — 5.21. YuyacTre B KOHKYPCHBIX MEpPONPUSATUSIX.
IIpakTuka. Yuactue B KOHKYPCHBIX MEPONPUATHSIX.
KonTpousb: 3ammra nmpoeKkToBs.

Monyas 2.

Pa3znen 1. Beenenue.

Tema 1.1. Poabr mammuHHOW rpaduku B pa3anyHbIX cdepax KHU3HHU
o0urecTBa.

Teopusi. UacTpykTak Mo TexHuke O6e30macHOCTU. MHCTpYKTaX MO MOXKapHOM
6e30macHOCTH 1 3NIeKTpode3onacHocTH. MHCTpykTaxk mo canutapuu. Pacriopsiiok aHsl.
Pacrimcanue 3anstuii. I[Iporpamma 3anstuii Ha Kypc. [lepBoHayanbHbBIC MOHATHSA O
TEXHUYECKOM PHUCYHKE, YEPTEKE, ICKU3E.

Mamunanas rtpaduka. CoBpeMEHHBIE CHUCTEMBl aBTOMATH3UPOBAHHOTO
npoektupoBanus (nanee — CAIIP). Ponbs mammnuHOM rpaduku. O61acTh NpUMEHEHUs
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u obecrieueHrue MallTMHHON rpadUKH.

KounTtpoJs. YcTHBI onpoc.

Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (M®DY), HOYTOYK,
KOMITBIOTEPHAST MBIIIIb.

Tema 1.2. I'paduueckne cucrembl KOMIIAC. 3amyck mnporpammbl
KOMIIAC. UnTepdeiic cuctemMbl

Teopus. CoBpeMeHHBIE CUCTEMBI MPOEKTUPOBaHUA. CXOACTBO BCEX CHUCTEM.
OcnoBanne komnannu ACKOH. Haznauenne u npumenenue nporpammbl KOMITAC
— KOMIlInekc  ABroMaru3upoBaHHbIX  CucteM. MexXIpeaAMETHbIE  CBSA3U
KOMITBIOTEPU30BAaHHBIX Y4eOHBIX KypcoB «MmkeHepHas rpadukay, «UepueHuey,
«leranu wmammny, «Teopuss MammH U MexaHu3MoB». CTpykTypa wuHTEpdeiica
cuctembl KOMITAC. Turmbl 10KyMEHTOB: 4epTEXK, PparMeHT, TEKCTOBBIM TOKYMEHT,
crienuduKaIys, 1eTaib, coopka (MpUMEeHEHUE TOKYMEHTOR).

IpakTnka. 3amyck nporpammbl. HWuTepdeiic mnporpammbl. OTKpbITHE
nokymeHToB cuctemMbl KOMIIAC: uyeptéx, ¢parMeHT, TEKCTOBBIA TOKYMEHT,
cnenudukanus, coopka. Co3nanue U CoXxpaHeHUue JOKyMeHTa ()parMeHr.

KonTpoJib. BeIlogHeHNE TPAKTUUECKOTO 33/ 1aHUSL.

O6opynoBanne. MuorodyHkiuoHnansHoe ycTpoiictBo (M®DY), HOyTOYK,
KOMITbIOTEPHASI MBIIIIb.

Pasznen 2. Cpena yepueHmus.

Tema 2.1. OcHOBHBIE 3JIeMEHTHI pad04ero OKHa J0KyMeHTa. dparMeHT.

Teopus. PabGouee okHO nokymeHTa DparmeHT: 3arojoBOK; TJIAaBHOE MEHIO;
MHCTPYMEHTAJbHbIE IMAaHENIH; IaHellb CBOWCTB, CTpoka cooOuieHnil. KommnakTHas
MAaHEJIb U TUIIBl MHCTPYMEHTAJIbHBIX KHOMOK. CO3JjaHNE MOJIb30BaTENbCKUX MMAHENIEH
UHCTPYMEHTOB.

IIpakTuka. Hactpoiika pabGouero croma. Mrpa Ha COOTBETCTBUE IaHETEH:
3arojOBOK, TJIAaBHOE  MEHIO;  HMHCTpyMEHTanbHas  naHenb  CranpaprHas;
MHCTPYMEHTaJbHasl NaHeNb Bua: MHCTpyMEHTalIbHAs MaHeb. TeKyllee COCTOSHHUE;
MHCTpYMEHTaJbHAsl naHenb. KOMITaKTHAs; KHONKU NEPEKIIOUEHUS; KHOMKHA BbI30Ba
KOMaHJ; MMaHeIb CBOWMCTB; MaHEIU CIELHMAIBHOIO YIPaBJIEHUS; CTPOKAa COOOIIECHHMI;
SIPIBIYOK-TI0JICKA3KA.

KounTtpoab. BeinonHeHre npakTHyecKoro 3aaHusl.

Oo6opynoBanmne. Muorodysknuonansaoe ycrpoiicteo (M®DY), HOyTOYK,
KOMITbIOTEPHASI MBIILIb.

Tema 2.2. JIunnu. Macmrad.

Teopusi. Tunel nuHMA. Hauepranusi, TONIIUHBI 1 OCHOBHBIE HA3HAYEHUS JEBATH
TUNOB JIMHUM, TNPUMEHSIEMbIX Ha dYepTexkax. MacmraObl u300paXeHuid U HUx
o0o3HaueHue Ha yepTexax. Macmtad yMmenbieHus. Macmtad yBeTudeHusl.

IpakTnka. Bblueptuth NpuUBEAEHHBIE JUHUM U U300paKeHUs, coOmronas
YKa3aHHOE HX PACIIONIOXKEHUE.

Kontpouas. [Ipe3enTanus BEIOTHEHHBIX padoT.
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Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (MDVY), HOYTOYK,
KOMITBIOTEPHAST MBIIIIb.

Tema 2.3. I[locTpoeHue reoMeTpuYeCKUX NPUMUTHBOB.

Teopusi. ['eomerpuueckne MNPUMHUTHUBBL: TOYKa, IpsAMas, OTPE30K U
reoMmerpudeckue Qurypsl. HMHcTpymenTanbHass maHens KomnakTHass KHOIKH
nepexioueHus: — ['eomerpusi. YnpapieHue oToOpakKeHHEM JTOKYMEHTa B OKHE —
MacImTabMpoBaHWe; TEKYIIMH  MacmTad; yBeIWYeHHWE  MmacimrTad  PamKoil.
WNuctpymenTansHas nanenb Bun. [Tpuodmmkenue / ornanenue. Komanna - [Tokasath
BCE.

IIpakTuka. IlocTpoeHue OTPE3KOB: MPOCTHIM CIOCOOOM; OPTOrOHAJIBHBIM
YepueHHeEM; N0 KoopauHataM. [locTpoeHne npsiMoyroyibHUKA, OKPYKHOCTEH, IYyT U
AIUTUIICOB. YTpaBieHHE OTOOpaKEHHEM JIOKyMEHTa B OKHE, WCIOJb3YS MBIIIb C
KOJIECOM U MaclTab MHCTpyMEHTalbHOU nmanenu Bu.

Kontpouas. [Ipe3enTanus BEIIOJTHEHHBIX padoT.

Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (M®Y), HOYTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 2.4. TIlocTpoeHne 4yepTexka NPOCTEHIIMMH KOMaHIaMHM €
NPUMEHEHNEM NPUBA30K

Teopusi. Ilanenr CgoiicTB. Pa3HOBUAHOCTM TPUBS30K — Ti00anbHAs
(meiicTByromas MO YMOJYAHWIO) W JIOKalibHAsl (OJHOKpaTHasi). MEHIO JOKaJbHbBIX
NPUBS30K. Y CTAaHOBKA TI00aIbHBIX MPUBA30K. MHCTpyMeHTanbHas maHe b Tekyiiee
COCTOSIHUE.

IIpakTuka. [locTpoeHne HENPEPBIBHBIX OTPE3KOB. OPTOrOHAIIBHOE YEPUYECHUE.
[Ipumenenue B padote nanenu Tekyiiee coctosinue, naHenb CBoilcTB. [Ipumenenue
JOKaJIBHOW M TJI00anbHOM mNpuBs3ku BeipaBHuBanue, bmkaiimas touka. CTuiau
JIMHUHN: OCHOBHAs; OCEBasl; TOHKAsl; yTOJIIIEHHAS.

Kontpoas. JlemoHcTpalusi BEIIOJTHEHHBIX padoT.

O6opynoBanmne. MuorodyskuuonansHoe ycrpoicteo (M®DY), HOyTOYK,
KOMIIBIOTE€pPHAsI MBILIb.

Tema 2.5. [laneab pacummpeHHbIXx koMaHA. IlocTpoenne mapasuiejbHbIX
NPSIMbIX.

Teopusi. nctpymenranbHas nanenb KommnakTtHas. [lanens pacmmpeHHBIX
koMang. [Tanens CBOMCTB.

Ipakruka. Ilanens pacmupeHHbIX KoMaHJ WHCTpyMEHTAIBHOM IaHENn
I'eomerpus. BecnomorarenbHas npsiMasi: IPOM3BOJIBHASL BCIIOMOTAaTEIbHAs MpsAMas;
FOPU3OHTAJIbHAA  NpsiMasi; BEPTUKAJIbHAs  OpsMas; [apajulelibHasg  mpsMasi,
NEPICHAUKYJIApHAs TMpsMas, KacaTelabHas MpsiMas 4Yepe3 BHEIIHIOK TOYKY,
ouccekrpuca. OTpe30K: TNPOU3BOJIBHBIA OTPE30K; TOPU3OHTAIBHBIA OTPE30K;
BEPTUKAIBHBIN OTPE30K, KACATENbHBIM OTPE30K 4Yepe3 BHEIIHIOIO TOYKY, OTPE3OK,
KacaTeabHBIHN K 2 KpuBbIM. OKPY>KHOCTB: IPOU3BOJIbHAS OKPY>KHOCTh; OKPYKHOCTH TIO
3 TOYKaM; OKPYXHOCTb C LIEHTPOM Ha OOBEKTE; OKpPYKHOCTb, KacaTelbHas K



19

1 kpuBOif; OKpPYKHOCTb, KacaTelbHasi K 2 KPUBBIM; OKPY>KHOCTb, KacaTeibHas K
3 KpPUBBIM; OKPY>KHOCTb I10 2 TOUKAM.

Kountpoas. JlemoHcTpalusi BEITOJHEHHBIX padoT.

Oo6opynoBanmne. MuorodyHkimonansaoe ycrpoicteo (MDY), HOyTOYK,
KOMITBIOTEPHAsI MBIIIIb.

Tema 2.6. /lesieHne KpUBOii Ha paBHbIE YaCTH.

Teopusi. NncrpymeHnransHas nanenb KommnakTtHas. Ilanens pacmmpeHHBbIX
komaga. [Tanens CBOUCTB.

IIpakTuka. [lenenue okpyXHOCTH Ha 6 m 8 wacteil. BrimonHeHune miockoi
eTaad 3Be3na.

Kounrpous. Keiic-3aganue.

Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (MDY), HOYTOYK,
KOMIIbIOTEPHASI MBIILIb.

Tema 2.7. PenakrupoBanue 00beKkTa. YajleHHe 00bEeKTAa U €ro Yacreii.

Teopusi. ncrpymenranbHas nanenb KommnakTtHas. [laHens pacmmpeHHBIX
koMana. I[Tanens CoiicT. Ilanens PemakTupoBaHue: yceub KpUBYIO. Y JJIMHEHUE
BCIIOMOTaTEIbHBIX MPSAMBIX. Y JaleHne 00beKTa.

IpakTuka. Beimonnenne OpHameHTa (IepeceyeHue IByX TPEyroIbHUKOB).

KounTtpoas. Beimonnenue nmpaktuyeckoro 3aaanus. Pa6ora Haj ommOkaMu.

O6opynoBanmne. MuorodyskiuonansHoe ycrpoiicteo (M®DY), HoOyTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 2.8 3anuBka ob6jacteii nBeTOM BO (hparmMenre.

Teopusi. UnctpymeHnTanbHas nanenb KommnaktHas. UHCTpyMeHTalIbHAs TTAHENb
I'eomerpus: mTpuxoBKa, 3anuBKa 1seToM. [lanens CpoiicTB. HacTpolika ITpUXOBKU:
mar; uBet; yroi. Ilapamerpsl 3anuBku. Tum 3aIMBKH — OJHOIBETHBIN; JIMHEWHBIN
TPaJMEHT; IUJINHIPUYECKUN TPAJAUEHT; YIJIOBOM I'paJueHT; KOHUYECKUN T'PaguCHT;
palHaIbHBIN TPAJUEHT; KBAAPATHBIA I'PAJIUCHT.

IIpakTuka. Beimonaenune OpHaMeHTa (repeceueHre JByX KBaJIpaToB), 3aJUBKa
KBaJIPaToOB.

Kontpouas. CamocrosTenbHas padora.

Oo6opynoBanmne. MuorodyHkimonansaoe ycrpoictso (M®DY), HOyTOYK,
KOMIBIOTEPHAS] MBIIb.

Tema 2.9. Conpsikenusi. IlocTpoeHue ueprexa IUIOCKOH eTanu ¢
3JIEMEHTAMU COIPSKEHM .

Teopusi. CornpsikeHne ABYX IEPECEKAOIINXCAd MNPSAMBIX IYyrOd 3aJaHHOIrO
panuyca. ComnpsiKeHHe OKPYXKHOCTU U TpsMOu. CompsbKeHUE ABYX OKPYKHOCTEH
(BHemHee W BHyTpeHHHe).  MHcTpymenTanbHas  maHens — KommnakTHas.
WNHcTtpymeHnTanbHas nanens ['eoMeTpusi: HenpepbIBHbIA BBOJI O0BEKTA.

IpaxkTuka. [loctpoenue ueprexa MIIOCKON IETAIH € JJIEMEHTAMU CONPSIKECHHUSL.

Kontpoas. Penienue npo6iieMHbIX 3a1a4.
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Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (MDVY), HOYTOYK,
KOMITBIOTEPHAST MBIIIIb.

Tema 2.10. IlocTpoeHuMe uyepTexka IUIOCKOWH AeTaJd N0 HMewllelcs
MOJIOBMHE N300paKeHu .

Teopusi. Ilanens PenakTupoBaHUs: CIOBUT; TOBOPOT; KOMHPOBAHUE
(MpOM3BOJILHOE KOMUPOBAHMUE, KOMUPOBAHWE II0 KPUBOW; KOMUPOBAHUE TIO
OKPYXHOCTH; KOTUPOBAHKE 1O CETKE); MACIITAOMPOBAHNE; CHMMETPHS,

IMpakTuka. YepTEx MIOCKOMN AETAIIN C AJIEMEHTAMU CconpsikeHusa. [locTtpoenue
BTOPOI MOJIOBUHBI JETaIH (MCIOJIb30BaHUE KOMaH 1l CUMMETpHS).

Kontpoas. Co3ganue netainu ¢ UCNojab30BaHuEeM KOMaH bl CUMMeTpus.

Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoictBo (M®Y), HOYTOYK,
KOMIIbIOTEPHASI MBIIIIb.

Tema 2.11. Co3nanue yeptexa. U3neane Yronok MebeabHbIi

Teopusi. Coznanre U coxpaHeHue NOKyMeHTa. [locTpoeHHe TIIaBHOrO BHUAA.
ITocTtpoenue Buna ceepxy. Ilocrpoenne Buna cieBa. Coznanue cioes. [IpocTaHoBka
pa3MepoB U BCTAaBKa B HUX TEKCTA. 3HAK HEYKa3aHHOM LIEPOXOBATOCTU. TEeXHUUECKUE
TpeOoBaHus. 3anoiHeHue OCHOBHOW Haamucu. [locTpoeHne cTaHAapTHBIX BUAOB Ha
OCHOBE MOJIEIIN

IpakTuka. Co3nanue ueprexa. Uznenue Yromaok meOenbHbIN.

Kontpouas. [Ipe3enTanus BEIIOJTHEHHBIX padoT.

Oo6opynoBanue. MuorodyHkimonansHoe ycrpoiictBo (M®VY), HOYTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 2.12. Buasl, pa3pe3sl. U3nesme Onopa BaJia.

Teopusi. Iloctpoenne rmaBHoro Bupa. lloctpoenue Bupa ceepxy. Bcraska
CUMBOJIOB B pa3MepHyr0 Haamnuck. [loctpoeHne BeiHOCHOTrO 3nemeHTa. lloctpoenue
JUHUM cTyneH4aroro paspesa. O0o3zHauenue 0a3pl. OO03HaUEeHUE N0MycKa (HOPMBI.
O6o3nauenne wmapkupoBku. Ilewats onHomucToBOro gokymeHra. lloctpoenue
IIPOM3BOJIBHBIX BUJI0B Ha OCHOBE Mojienu. Pa3zpes-ceueHue.

Ipaxkruka. Coznanue yeprexa. Mznenne Onopa Basia

Kountpoas. [Ipe3enTarus BEIOTHEHHBIX pa0oT.

Oo6opynoBanmne. MuorodyHkimonansaoe ycrpoictso (M®DY), HOyTOYK,
KOMITBIOTEPHAsI MBIIIIb.

Tema 2.13. IIpocTbie pa3pe3bl.

Teopusi. Tunbl pa3pe3oB: TOPHU3OHTAIbHBIE, BEPTUKAIbHBIE, HAKIOHHBIE.
MecTHbIN pas3pes.

Ipaktuka. Co3nanue uveprexa. [lo mpuBeNEHHBIM H300paKEHUSAM JETaIU
MOCTPOUTH BUJ] CBEPXY U BBIMOJIHUTH HEOOXOIUMBIE Pa3pe3bl.

Kounrtpous. Kelic-3ananue.

Oo6opynoBanue. MuorodyHkimonansHoe ycrpoiictBo (M®DY), HOYTOYK,
KOMITHIOTEPHASI MBIIIIb.
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Tema 2.14. CjoxkHble pa3pe3bl.

Teopusi. Ctynenuarsie pa3pe3bl. JIomaHbie pa3pe3sbl.

IpakTnka. Co3ganue yeprexa. [1o AByM 3alaHHBIM Ha YEpTEKE BUIAM JETAIIH,
HEOOXOUMO: MOCTPOUTH TPETUW BUJ JAeTaIM (BUJA CBEPXY WU CIlieBa); HA3HAUUTH
pa3pesbl, HEOOXOIMUMbIE [JIsl BBISBIICHUS BHYTPEHHEro COJEp)KaHUs JeTalu, U
IOCTPOUTH UX Ha MECTE COOTBETCTBYIOIINX BHUJIOB; PEAIM30BATh PA3IUUYHbIE CITIOCOOBI
U300paKEHUI — TIPOCThIE W CIIOKHBIE Pa3pe3bl; HAHECTH pa3Mepbl, PaBHOMEPHO
pacrnpeieluB UX Ha BCeX TPEX U300paKEHUSX.

Kounrpous: Keiic-3ananue.

Oo6opynoBanmne: MuorodyHkiroHaTsHOE YyCcTporcTBO (MDVY), HOYTOVK,
KOMITbIOTEPHASI MBIIIIb.

Tema 2.15. Ceuenus.

Teopusi. Bernecennoe ceuenne. HanoxenHnoe ceuenue.

IIpaktuka. Coznanue ueprexa. Ha3HauuTe HEOOXOIMMBIE CEUYEHHUS U
BBINIOJIHUTh ~ IpaUyuecKkue U300pAKEHUs, HUCMONb3YyS  PA3JIUYHbIE  CIOCOOBI
PacIOJIOKEHUS HA YEPTEXKE ITUX CCUCHUI.

Kontpoas. Ilpesenrauus rpaduueckoro usoOpakeHHs C€ HEOOXOAUMBIM
CEUYECHHEM.

Oo6opynoBanue. MuorodyHkimonansHoe ycrpoiictBo (M®DY), HOYTOYK,
KOMIIBIOTEPHAS] MBIIIIb.

Tema 2.16. MakpodiaemeHTbl, (parmentsl, TekcTol. HW3aenue
pacnpeneanTelb.

Teopus. Iloctpoenue reomerpun. Co3iaHue Makpo3jaeMeHTa U paboTa ¢ HUM.
Coznanue u BctaBka (pparmenta. MecTHsli pa3pes. JInnus-BeiHOCKa. TekcT U Tabnuia
Ha yeprexe. [loctpoenne BU0B HaA OCHOBE MOiesIM. MeCcTHBIN pa3pes.

IIpakTuka. Co3nganue yeprexa. Mznenue pacnpenenurens. MakpolneMeEHTHI,
(dbparMeHThI, TEKCTHI.

KonTpoas. Tectuposanue.

O6opynoBanmne: MuoropyHkimoHnaiabHoe ycrpoiicteo (MDVY), HOyTOYK,
KOMITBIOTEPHAS MBIIIIb.

Tema 2.17 IlapamerpusupoBanubiii pparment. U3nenue Toakareb.

Teopusi. IlocTtpoenue  ¢dparmeHTa B MapaMETPUUYECKOM  pEKUME.
[Tapamerpuueckue BbipakeHusi. KomupoBanue (parmentra. Co3jgaHue BHEIIHHUX
nepeMeHHbIXx. BcraBka ¢parmeHTta B Apyroid JokymeHT. TaOnuia mepeMeHHBIX.
Hcnonb3oBanue napameTpu3oBaHHOTO (GparMeHTa B 3CKU3€ MOJIEIIH.

IMpakTuka. [TapamerpusupoBanHbiii pparmeHT. M3nenune ToaKaTems.

KonTtpoas. [TpoGnemuas cutyarusi.

Oo6opynoBanmne: MuorodyHkimoHaiabHoe ycrpoiicteo (MDVY), HOyTOYK,
KOMITbIOTEPHASI MBIIIIb.
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Tema 2.18. U3omeTpuueckue NpoeKIUU A€TAJH.

Teopusi. AxkcoHOMeTpUYECKUE NMpoeKuuil. [IpuMeHeHrne aKCOHOMETPUYECKUX
npoekuuii  AKcoHOMeTpuueckue  npoekuwit.  M3oMerpuueckass — MpoeEKLUs.
Jumerpuueckass npoekius. [lomoxenue axcoHomerpuueckux oceil. Iloctpoenue
AKCOHOMETPHUYECKUX MPOEKIUH ToueK. 1300pakeHre oKpyKHOCTE B aKCOHOMETPHH.
[TocnenoBaTenbHOCTh BBITIOJIHEHUSI H300pakeHuit B axcoHomerpuu. llITpuxoBka
pa3pe30B B aKCOHOMETPUHU.

IpaxkrTuka. [loctpoeHne N30MEeTPUUECKON MPOECKIIUA MOJENH.

KonTtpous. IIpeacraBnenrne n3oMeTpuuecKon MPOEKIUH.

O6opynoBanmne. MuorodyskuuonansHoe ycrpoicteo (M®DY), HOyTOYK,
KOMIIBIOTE€pPHAsI MBILIb.

Tema 2.19. Cnoco0bl coequHenusi aerajeil. Pa3béMHble 1 Hepa3bEéMHbBIE
COeUHEeHUSs.

Teopusi. OcCHOBHbIE BHABI pa3bEMHBIX M HEPA3bEMHBIX COCAWHEHMW,
NPUMEHSEMBIX TPU CO3JAaHUM TPOMBIIUICHHBIX H3JENUNA. Y CIOBHOCTH, MPHUHSTHIC
cragaapramu ECKJ] nns uzoOpaxkenuss u obo3nauenus pe3ponl (IOCT 2.311-68
«300paxenue pe3bObI»), CTAHIAPTHBIX KPEMEXKHBIX W3S U pe3bOOBBIX
coenuHenuid ('OCT 2.315-68 «M300paxenus ynpomEHHbIe U YCIOBHBIE KPETIEKHBIX
neraneit»). Buapl cBapounbix mBoB U 'OCT 2.312-72 «YcnoBHble n300pakeHUs U
0003HaUYEHUsI LIBOB CBapHBbIX coenuHeHuil». IlpaBuiamMu BBINOIHEHUS COOPOYHOIO
YepTexa, COBMEIMIEHHOTO CO crieurpuKanuen.

O6mme cBexenus o pe3rbax. Knaccudukanus pe3nd. OCHOBHBIE 3JIEMEHTHI U
napameTpbl pe3nobl. M300paxenue pe3bObl. Tulbl pe3bObl U 0003HAUECHHE. Y CIIOBHOE
0003HaYEHUE KPETIEKHBIX U3ICITHM.

IpakTtuka. Hayuutbcs mnonb3oBatbesi cranpapramu ECKJl, y4ueOGHON U
CIIPaBOYHOM JIUTEPATYPOH.

Kontpous. Tectuposanue.

O6opynoBanne. MuorodyHkironagsHoe ycTpoiictBo (M®DY), HoOyTOYK,
KOMIIBIOTEPHAS MBIIIIb.

Tema 2.20. ITocTpoeHue 60JTOBOIO cOeTMHEHMSI.

Teopusi. Tumbl pe3rObI, OCHOBHBIE MapaMeTPhI, H300pAKEHHE U 0003HAYCHUE
pe3bOBl U pe3b0OBBIX coeAMHEHUM BupgaMu cTaHIAPTHBIX KPEMEKHBIX U3CTUN, UX
KOHCTPYKIIMH, YyCIOBHOE oOOO3HaueHue. Pacu€r niauHbl crepxkHs Oonrta, moadop
CTaHJapTHOTO 3HAYEHUS JUTMHBI 1 0003HaYeHue 0omTa.

IIpakTuka. BbInojiHeHUME 4YepTeKeW CTaHAAPTHBIX KPENEKHBIX W3JIEIINM:
0onTa, raliKy U Maiobl 0 UX IEHCTBUTEIBLHBIM pa3MepamM, KOTOPBIE CIIETYET B3ATh U3
Ta0JIMI] COOTBETCTBYIOIIMX CTaHAAPTOB. BbINoiHEHHE W300pa’kKeHUN COENMHEHUS
IBYX JneTtane ¢ momompbio Oonta. OGopMUTE 3TO Kak COOpOYHBIA YEPTEX CO
crieniudukanue.

KonTtpous. [Tpe3enrtaius cOOpoyHOro yepTeka co crneruduKanmueii.

Oo6opynoBanmne: MuorodyHKIHOHaTEHOE YCTpoicTBO (MDVY), HOYTOVK,
KOMITHIOTEPHASI MBIIIIb.
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Tema 2.21. IlocTpoeHHe INMUIEYHOTO COeTMHEHMS.

Teopusi. Tumbl pe3bObl, OCHOBHBIE MapaMETPhl, M300paKEHUE U 0003HAYCHUE
pe3bObl U Pe3bOOBBIX COeAMHEHUN. BUabl CTaHIAPTHBIX KPEMEKHBIX H3IETUN, HX
KOHCTPYKIIMSI, YCIOBHOE 00O3HaueHue. Pacuér NiIMHBI ra€qyHOro KOHIA IIMWIBKUA U
Bb100p HOMepa ['OCTa mmuibky.

IIpakTuka. BpblnosHeHue 4YepTekeu CTaHAAPTHBIX KPENEXHBIX HW3IEIINM:
MIMIIBKY, TAHKX ¥ TIAHOBI 10 MX TeUCTBUTEILHBIM pa3Mepam, KOTOPBIE CIENYeT B3STh
U3 Ta0JIMI] COOTBETCTBYIOIIMX CTAaHAAPTOB. BhINoMHEHNE N300pakeHU CBEPIEHOTO U
pe3b00BOr0 OTBEPCTHA MO IIMUIBKY, COCIMHEHUS JETAIe ¢ MOMOUIbIO IIMUIBKU:
KOHCTPYKTHBHOTO M YIPOIIEHHOTO (10 SMIIUPUIECKUM (PopMyIiam).

Kontpous. [Ipencrasnenre n3o0pakeHus CBEpJICHHOTO Pe3b00BOr0 OTBEPCTHUS
NOJI ILITUJIBKY.

O6opynoBanne. MuorodyHkiponansHoe ycTpoiictBo (M®DY), HoOyTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 2.22. OcHOBHBIE IPABUJIA U HHCTPYKIUH 10 padoTe ¢ 3D-npunTepom.

Teopusi. OcHOBHBIE TTpaBWiIa M HHCTPYKIHHU 110 padoTe ¢ 3D-npunTepoM.

IIpakTnka. BpinonHeHWE PUCYHKOB KOMIIBIOTEPHOW TpaduKu MO Teme
«CuMOUpCKUi Kpaii — BEHEl AepikKaBbl!».

Kontpoas. Tectuposanue.

O6opynoBanmne. MuorodyskiuonansHoe ycrpoiicteo (M®DY), HoOyTOYK,
KOMITbIOTEPHASI MBIIIIb.

Tema 2.23. PazpaboTka Moaesiu st neuyatu Ha 3D-npuHTepe.

Teopus. 3HakoMCTBO ¢ pa3paboTKoW Mojaenu st nedaty Ha 3D-npunTepe.

IIpakTuka. Pabora Ha 3D-nipunTepe.

Kontpous. TectupoBanue.

O6opynoBanne. MuorodyHkironagsHoe ycTpoiictBo (M®DY), HoOyTOYK,
KOMITBIOTEPHAS MBITTh, 3D-puHTEp.

Tema 2.24. IloaroroBka k neuatu. [leuats MoaeJieii.

IIpakTuka. [leuats 3D-moneneit.

KonTpous. [Ipe3entanus Moaenei.

Oo6opynoBanmne. Muorodynkiuonansaoe ycrpoicteo (M®DY), HOyTOYK,
KOMITbIOTE€pHAs MbIIIb, 3D-npuHTED.

Paznen 3. Pemenune TBOpUECKHUX 3aa4.

Tema 3.1. BoinoJiHeHne cOOCTBEHHOT0 NMPOEKTA U NevyaTh 3D-moaenei.

Teopusi. Hcnonb3oBanne IO jgns  TpexmMepHOro  MOJEIMPOBAHUS
Huzaiin/CAIIP, 110 nns pegakTupoBaHHs, MPOCMOTpa U BOCCTAHOBJIEHUE (ailioB
STL.

IIpakTuka. BeimonHerne cOOCTBEHHOTO IPOEKTA.

Kontpoas. CamocTosiTenbHas padora.
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Oo6opynoBanmne. MuorodyHkimonansHoe ycrpoiictBo (MDVY), HOYTOYK,
KOMITbIOTE€pPHAs MbIillb, 3D-npuHTEp.

Tema 3.2. 3amMTa NPOEKTOB M YYaCTHE B KOHKYPCHBIX MEPONPUATHSX.

IIpakTHka. 3ammra IpoeKTa.

KonTtpoasb. JleMoHCTpaus IpOEKTOB.

Oo6opynoBanmne. MuorodyHkimonansaoe ycrpoictso (MDVY), HOyTOYK,
KOMITBIOTEPHAs MbILIb.
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2 KoMILIeKe OpraHu3aiMOHHO-TIeIarOru4eCKux ycJaoBuil
KanenpapHuwplii yueOHbIH rpadpuk

[Iporpamma paccuutana Ha 144 yqeOHbBIX 4yaca, EPBbIA MOJYJIb O0YUEHUS —
64 gaca (16 yueOHBIX Henmemb), BTopoi Monyis o0yueHust — 80 wacoB (20 yueOHBIX
HEJIeNb).

3aHATHS IPOBOATCS 2 pa3a B HEACIIO MPOIOKUTEILHOCTRIO 2 Jaca.

Jlata Hadana 3ansTuil mepBoro Moayist — 01 cenTsiOpsi, nata okoH4aHms — 31
nekabps. Jlata Hagyana 3ansTuil Broporo moayis — 01 saBapsi, 1ata okoHuanus — 31
Masl.

KAJIEHJAPHBINA YYEBHBIN 'PAD®UK

Ha 2023-2024 y4eoublii roa
JlonoJiHUTeIbHAsI o0mepa3BuBaomas nporpamma «3D-

MOACITUPOBAHUEC)
Mecs | Yuca Tema Kounuect dopma dopMma
1 0 BO 4aCOB 3aHATHSA KOHTPOJIA
1 Mmopyanb 64
1 Beenenne 2
11 BBonHoe 3ansTHE 2 Komb6unupoBan | TectupoBanue
HOE 3aHsTHE
2 IlocTpoenne 8
nepcueKTHBBI
2.1. [lepcniexTuBa 2 Kom6unupoBan | [Ipesentanus
HOE 3aHsITHE n300paskeHust
2.2. JIuneitnas 6 KomOunupoBan | Beimonnenue
- MEPCIIEKTHBA HOE 3aHSTHE ayIUTOPHBIX
2.4, (pponTanbHas pabot
MIePCTIIEKTHBA)
3 O0bém. Ilepenaua 4
o0béMa Ha Oymare
3.1. [IpaBuna nepenauu 2 Kom6unuposan | Onpoc
00bEMa HOE 3aHsTHE
3.2. IlonsaTHe cBeToTeHN 2 KomOunupoBan | Beimonnenue
HOE 3aHSTHE MPAaKTUIECKOTO
3aJlaHMsl
4 Marepnainsl. 8
IMepenaua
MaTepuaioB HA
Oymare
4.1.- Nzo6pakenue 4 KomOunuposan | Keiic-3amanue
4.2. (bakTypbl HOE 3aHsTHE
4.3- [lepenaua QaxTypsl 4 Komb6unupoBan | IIpe3enTanus
4.4, MIPEAMETOB HOE 3aHATHE M300paKeHUs
5 OcBoenne 42
HABBIKOB
MaKeTHPOBAHMSA U3
Pa3IMYHBIX
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MaTepHaJIoB

5.1 Ilonsarue 2 KomOunupoBan | TectupoBanue
«YEpUYEHUE HOE 3aHsTHE

5.2. [Tonsrtue 2 Kom6unuposan | [Ipesenranus
«reOMETPUYECKUE HOE 3aHsTHE MaKeTOB
Tenay

5.3 Nzyuenune OCHOB 2 KomOunuposan | Ilpe3enrtanus
TEXHUYIECKOTO HOE 3aHsTHE gepTexa
YepuyeHUs

5.4. [IpaBuna 2 Kom6unupoBan | Ompoc
odopmiteHHS HOC 3aHSITHE
yepTexen

5.5.- IIpoexunonnoe 6 KomOunuposan | [Ipesenrarnus

5.7. YEpUCHHE HO€ 3aHATHE yepTexka

5.8. Bsenenue B 2 KomOunupoBan | Ananmm3
npeaMeT HOE 3aHsTHE TEXHUYECKOTO
«MakeTupoBaHue» 3a/laHus

5.9. Marepwuann, 2 KomOunupoBan | JlemoHcTpanus
UCTIOJB3yEeMBIN  JITISt HOE 3aHsTHE MaKeTOB
U3TOTOBJICHUS
paboynx MaKeTOB

5.10 Tpanchopmanus 4 KomOunuposan | [IpesenTtanus

- MOBEPXHOCTH HOE 3aHsTHE 00BEMHBIX

5.11 TIJIOCKOTO JIUCTA pabot

5.12 WucTpymMeHTBl 114 2 KomOunupoBan | Beinonnenue
TIPUTPYKCHHS " HOE 3aHSTHE MPAaKTUIECKOTO
¢bukcanuu 3a/laHus
CKJIECHHBIX JeTalIen

5.13 Pesanue, 4 Kom6unupoBan | [Ipesenranus

- CKJIEUBaHUE, HOE 3aHsTHE MoJienen

5.14 dbanbleBaHus

5.15 Co3nanne makera 10 KomOunupoBan | Camocrositenn

- HOE 3aHsTHE Hasi paborta

5.19

5.20 VYyactue B 4 KomOunupoBan | 3amura

- KOHKYPCHBIX HOE 3aHSTHE MIPOEKTOB

5.21 MEPOTPHSITHIX
2 MoayJb 80

1 BBenenue 4

1.1 Ponn MaITuHHON KomOunupoBan | YCTHBIN onpoc
rpaduKu B 5 HOE 3aHsTHE
pas3IuYHBIX cdepax
KHU3HU 00IIeCTBa

1.2 I'padpuueckue Komb6unupoBan | BemmonHenue
CHCTEMBI 5 HOE 3aHsTHE MPAKTUYECKOT0
KOMIIAC. 3amyck 3a7laHuA

IPOTpaMMBbI
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KOMIIAC.
WuTepdeiic
CUCTEMBI
2 Cpena uepuenus 62
2.1 OcHoBHbIE KomOunupoBan | Beinonanenue
3JIEMEHTHI paboyero 5 HOE 3aHsTHE MIPAKTHYECKOTO
OKHa  JIOKyMEHTA. 3a/laHus
dparMeHT
2.2 Jluanu. Macmta6 KomOunuposan | Ilpe3enranus
2 HOE 3aHsTHE BBITIOJTHEHHBIX
pabot
2.3 [TocTpoenue KomOunuposan | Ilpe3enranus
reOMETPUICCKUX 2 HOE 3aHsTHE BBITIOJTHEHHBIX
MIPUMHUTHBOB pabor
2.4 IToctpoenne KomOunupoBan | JlemoHcTparus
gyeprexa HOE 3aHsTHE BBITIOJTHEHHBIX
MPOCTEUIINMHU 5 3aJaHuN
KOMaHAaMH c
MIPUMEHEHHEM
MIPUBSI30K
2.5 [Tanens KomOunuposan | JlemoHcTpanus
pacIupeHHbIX HOC 3aHSITHE BBITIOJTHEHHBIX
KOMAaH]I. 5 3aJaHuN
IlocTpoenue
napaiebHbIX
TIPSIMBIX
2.6 Jlenenue kpuBOW Ha 5 KomOunuposan | Keiic-3amanue
paBHBIC YacTH HOE 3aHSITHE
2.7 KomOunupoBan | BemmonHenue
PenaxtupoBanue
e — HOE 3aHsTHE MIPAKTUIECKOTO
00BEKTa U €ro 2 SAIAHIL.
qacTel Pabora HaJI
omuoKaMu
2.8 3anmuBka obmacTeit KomOunupoBan | Camocrositens
LIBETOM BO 2 HOE 3aHITHE Has pabora
¢bparmenre
ConpsixeHus. KombOunupoBan | Pemenue
[Toctpoenue HOE 3aHsTHE MPOOIEMHBIX
29 4yepreka  IUIOCKOU 5 3a1a4
neTanu c
AJIEMEHTaMHU
COTIPSIKCHHUSI
IlocTpoenue KomOunupoBan | Co3nanue
yepTeka  IUIOCKOH HOE 3aHsTHE JeTan c
210 Aetamu o 5 UCIOJIb30BaHU
UMEToIIeHCs €M  KOMaH[bI
MOJIOBUHE CUMMETpUS
N300paXKeHusl.
Co3nanue yepTexa. KomOunuposan | Ilpe3enrtanus
2.11 W3 nenue Yroiok 2 HOE 3aHIATHE BBITTOJIHEHHBIX
MeOGenbHbIi pabot
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2.12 Bupel, paspessl. KomOunuposan | IIpesenrarus
Nznenue Ormopa 4 HOE 3aHATHE BBITIOJITHEHHBIX
Baja pabor
2.13 KomOunupoBan | Keiic-3aganue
[IpocTeie pa3pessl 4
HOE 3aHSTHE
2.14 KomOunuporan | Keiic-3amanue
CrnosxHble pa3pessl 2
HOE 3aHsITHE
2.15 Kom6unuposan | IIpesenranus
HOE 3aHsTHE rpaduueckoro
Ceuenus 2 N300paXKeHus C
HEO00XOIUMBIM
CeueHUEeM
2.16 Makpos1eMeHTHI, KomOunupoBan | TectupoBanue
(bparMeHTsl, 6 HOE 3aHsTHE
TekcTel.  M3penne
pacrnpeeanTenb
2.17 [TapameTpusupoBan KomOunupoBan | [IpoGiemHuas
HBII (dbparmeHT. 6 HOE 3aHATHE CUTYaIHsI
W3 penue Tonkarens.
2.18 KomOunupoBan | I[IpencraBnenu
N3omeTpuyeckue 5 HOE 3aHsTHE e
MIPOCKIUH JETAITN HU30METPHUYECK
Ol TPOCKLINK
2.19 CriocoOmI KomOunupoBan | TectupoBanme
COCIMHEHUS HOE 3aHsTHE
JeTaneu. 5
Pazpémubie u
HEpa3bEMHBIC
COCJIMHEHUS
2.20 Kom6unupoBan | [Ipesenranus
[Toctpoenue HOE 3aHSITHE cOOpPOYHOTO
00J1TOBOTO 2 geprexa co
COEIMHEHUS cneuupukanue
i
2.21 KomOunuposan | Ilpencrabnenn
HOE 3aHATHE € U300pakeHus
IlocTpoenue
HIMHJIEYHOTO 2 CBEPIICHIOTO
S —— pe3b00BOTO
OTBEPCTHS O]
IIIIIBKY
2.22 OcHOBHBIE TIpaBHJIA Komb6unupoBan | TectupoBanue
U MHCTPYKIHUHU TIO 5 HOE 3aHsTHE
pabote c 3D
MIPUHTEPOM.
2.23 PazpaboTtka KomOunuposan | IIpesenrarnus
MoOJIeeH I mevyaTH 4 HOE 3aHITHE Mojenei
Ha 3D npuHTepe.
2.23 ITogroroska K Kom6unupoBan | [Ipesentanus
IeYaTH. Ileyats 2 HOE 3aHsTHE Moneeu
Mojeleu
3. Pemenne 14
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TBOPYECKHUX 3a/1a4
3.1. Brimonnenue KomOunupoBan | CamocTosTenb
coOCTBEHHOTO 10 HOE 3aHATHE Has pabora
NpOEKTa U rneyarsb 3
D moneneit

3.2. 3ammuTa IpPOeKTOB U KomOunuposan | JlemoHcTpanus
y4yactue B 4 HOE 3aHsTHE MIPOEKTOB
KOHKYPCHBIX
MEPOTPHUITHIX

nUToro 144

2.1. YcjoBus peaju3anuu NporpaMmsl.

O6benunenue «3D-MomenupoBaHue U MPOTOTUITUPOBAHKEY PACTIOIATACTCS B
OocHallleHHOM y4yeOHoM KkabOuHere. KaOuner oOecreyeH COOTBETCTBYIOIIEH
MeOenpio: pabouyMMHU  CTOJNIAMH, CTYJIBSIMH, KOMIIBIOTEpAMH, MPOrPaMMHBIM
o0OecriedeHueM, BBIXOJIOM B HWHTEPHET, MYJIbTUMEAUNHOW JOCKOW, CTOJIOM JJisi
PYKOBOIMTETIS.

['pynmna oOy4aromuxcst coctout u3 10-12 yenoexk.

K paGore B 00beauHEHUH JE€TH TNPUCTYHAIOT TMOCIE MPOBEICHUS
PYKOBOAMTENEM COOTBETCTBYIOIIETO HMHCTPYKTa)XKa [0 TpaBUJIaM TEXHUKH
Oe3omacHoil paboThl, OOBSIBICHHEM TEMbl 3aHATHS, IJIaHa paboTel. HoBylo Temy
PYKOBOAMTENH OOBSCHIET C MPUMEHEHUEM TEXHOJIOTHI MyJIbTUMEIHUA.

JIJIst SIeKTPOHHOTO 00y4YeHUST ¥ OOYYCHHSI C MPUMEHEHUEM JHCTAHIIMOHHBIX
00pa30BaTEeIbHBIX TEXHOJOTUW HCIONB3YIOTCS TEXHUYECKHE CPENICTBA, a TaKKe
UH(POPMAIIMOHHO-TETIEKOMMYHHUKAITMOHHBIE CETH, 00eCIeYnBaloOIIe nepeaady 1o
JUHUSM CBSI3M YKa3aHHOM MH(popManuu (oOpa3oBaTeiabHbIC OHJIANH-TIAT()OPMBI,
mQpoBbie 00pa3oBaTeIbHBIC PECYPCHI, pa3MelIeHHbIE Ha 00pa30BaTENbHBIX
caiitax, BuIcokoH(pepeHH, BeOWHApHI, SKype — obmienue, e-mail, oGmauHbIe
CEPBUCHI U T.11.).

MarepuajibHO-TeXHHYECKOe o0ecreyeHue

1 | 3D npuntep S)
2 | HoyrOyxk Tum 2 10
3 | 3D-mmacTuk 10
4 | KomnbroTepHasi MbIIIIb 10
5 | [Iporpammuoe ob6ecnieuenue 11t 3D-MoaenupoBaHus 10

Nudopmannonnoe odecneyeHue

Caiit: https://kompas.ru/

Y4yeOHO-MeTOIMUEeCKU MaTepuall U BHJIEO HHCTPYKLHUH COAEpXKaTcs Ha
caitre https://kompas.ru/publications/video/ wu:

https://kompas.ru/

OO6yuaroiue MaTepHaIbl:

BHUJIECO;

MAaIlIHHOCTPOEHHUE,

CTPOUTEIIBCTBO,



https://kompas.ru/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/?cat=2
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IPUOOPOCTPOCHHUE;

CTaThH,

KHUIYU,

JIOKYMEHTHI,

kommac-3d kommac-rpadux.

CnpaBoYHUK KOHCTPYKTOpA:

http://www.propro.ru/graphbook/eskd/eskd/gost/ GOST.htm#003 - Enunas
CHACTEMAa KOHCTPYKTOPCKOM JOKYMEHTALUU

http://cherch.ru/ - Becesnarorumii caiiT po yepueHue

http://cdot-nntu.ru/basebook/ng2/system/theory/sbor_chert_iframe.HTM -
COopounbie yepTexu. JleranupoBaHue yepTexeil o0Iero Buaa

http://www.tepka.ru/Cherchenie_7-8/index.html - Owmnnaiin y4eOHHUK TTO
yepuennto (A./l. borsunaukos, B.H. Bunorpanos)

B y4eOHBIX 1eIX MOKHO O€CIUIaTHO YCTaHOBUTH MPOTrPaMMHBIN MPOYKT C
caifra: https://kompas.ru/

2.2. ®opMbI aTTECTALUM.
@®opMbl TNpOBeeHUs] ATTECTAMM: 3alUTa IPOEKTA, COPEBHOBAHUS
Pa3IUYHOTO YPOBHSI.

®opMblI MOABEICHUS UTOTOB:
3aIlliTa MPOEKTa,
COPEBHOBAHMUSI PA3JIUYHOTO YPOBHSI.

Cnoco0bl onpenesieHus pe3yJIbTATHBHOCTH.

B oOpazoBaTenbHOM Tpollecce i JUArHOCTHKHU YCIIEITHOCTH OCBOCHUS
y4eOHOM TPOrpaMMBbl UCITOIB3YIOTCS:

METOJI HAaOJIFOIEHHUS,

METOJ] aHaJIN3a MPOYKTOB 00pa30BaTEIIbHOMN IEATEIHPHOCTH 00yUaIOIeTrocs;

Coznanne «IpaBWIBLHBIX» MOJEEH, T.e. MOJENIEH, B KOTOPBIX COOIOCHBI
NPUHIMIBL [TAPAMETPUYHOCTH, ACCOIIMATUBHOCTH U JUISi KOTOPBIX BBITIOJHUM
Pa3IMYHOTO POJia aHAIIU3.

Ornenka popMupoBaHUs KOMAHBI 110 CIEIYIONAM KPUTECPHUSIM:

CIUTOYCHHOCTHh KOMAH/IbI;

COTJIAaCOBAHHOCTh MHINBHIYAIbHBIX IEICH YJICHOB KOMAH/IbI;

3¢ PeKTUBHOCTH pabOThI B KOMaH/I€ B CpaBHEHUH C 3(PPEKTUBHOCTHIO pabOTHI
HaJl WHIUBUIYaJIbHBIMH MPOEKTAMH,

BBIJICJICHUE JIUIepa KOMaH/IbI.

Buabl KOHTpOJIA.

MpeABapUTEIbLHBIN: aHKETUPOBAHHKE, OIIPOC;

MpakTHYecKas padoTa HaJl CO31aHuEM COOPOYHOM eIMHUIILI B ONPE/IeTICHHON
TEMATHUKE;

TEKYIIHUA: KOHKYPCHl BHYTPH 00bEIUHEHUS, TUCKYCCUU;


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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WTOTOBBIN: 3aIIUTa MPOCKTOB.
2.3. OueHoYHbIe MaTepHAJIbI.

Cnoco0bl onpenesieHns pe3yJJbTATHBHOCTH.

B oOpazoBaTenbHOM Tpollecce i JUArHOCTHKHU YCIIEITHOCTH OCBOCHUS
y4eOHOM TPOrpaMMBbl UCITOJIB3YFOTCS:

METOJI HAaOJIFOIEHHUS,

METOJ aHaTn3a MPOAYKTOB 00pa30BaTEbHOM IEATEIHPHOCTH 00yUYaroerocs;

Coznanve «IpaBWIBLHBIX» MOJIEEH, T.e. MOJENIEH, B KOTOPBIX COOIOCHBI
NPUHIMIBI [TAPAMETPUYHOCTH, ACCOIIMATUBHOCTH U JUISi KOTOPBIX BBHITIOJHUM
Pa3IMYHOTO POJia aHAIIN3.

Ornenka popMupoBaHUs KOMaHbI 11O CIEAYIONAM KPUTECPHUSIM:

CIUTOYEHHOCTHh KOMaH/IbI;

COTJIAaCOBAHHOCTh MHINBHIYAIbHBIX IEICH YJICHOB KOMAH/IbI;

3¢ PeKTUBHOCTH pabOThI B KOMaH/I€ B CpaBHEHUH C 3(PPEKTUBHOCTHIO pabOTHI
HaJl WHIUBUIYaIbHBIMH MPOEKTAMH,

BBIJICJICHUE JIUIepa KOMaH/IbI.

Buabl koHTpOIIA.

MpeABapUTEIbLHBIN: aHKETUPOBAHHKE, OIIPOC;

MpakTHUecKas padoTa HaJl CO31aHUEM COOPOYHOM €IMHUIILI B ONPEIeTICHHON
TEMATHKE;

TEKYIIUI: KOHKYPCBI BHYTPH 00BEAUHEHUS, TUCKYCCHUH;

WTOTOBBIM: 3aIIATA IPOEKTOB.

Dopmbt OuazHoCmMuUKU:

1. llpomexxyTouHast AMATHOCTUKA, TIPOBOAMUTCS IO 3aBEPIICHUU TOTYTOIHS
WM Tojia 00yueHus (Mpu MepeBojie Ha CICAYIOMUN YU4eOHBIHN TOx).

2. UtoroBass muarHoCTHKa, MPOBOJMUTCS IIOCIIEC 3aBEPIICHHS BCEH ydeOHOM
IPOrPaMMBbl.

[IpenmMeToM OIEHKW CIy’)KaT YMEHWS W 3HAHUWSA, HANpaBIICHBl Ha
dbopmMupoBanue

OO6uux 1 npodeccuoHaTbHBIX KOMITETESHIIHM.

Onepamuénvlii. KOHMpOAb YUEOHBIX JOCTHXKEHHM OCYIIECTBISETCS Ha
NPOTSDKEHUH BCEX 3aHSATUH M HMMEET CBOEH IIeNbI0 OIEHKY CUCTEeMaTHYHOCTHU
yueOHOI padoThl 00yyaromuxcs o (OpMHUPOBAHUIO 3HAHUNA U YMEHUU B paMKax
OCBOEHMs JIaHHOro Marepuana. IIpoBoguTcs B mpolecce YCTHOrO Ompoca,
NPOBE/ICHUS MPAKTUUECKUX PaOOT, BBINIOJHEHUS UHIMBUIYAIbHBIX 3aJJaHUN U T.11.

3aoauu meKyuiezo KOHmpo.na:
- MIOBBIIICHHE MOTHBAILIMK O0YYAIOUTUXCS K PEryJIsipHON yueOHOM paborte;
- Pa3BUTHE HABBIKOB CAMOCTOSATEILHOM padOTHI;
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- o0ecreyeHne 0OpaTHOM CBA3U MEXKY OOYUYAIOIIMMHUCS U MPENoIaBaTelieM,
Ha OCHOBAHMM KOTOPOH yCTaHABJIMBACTCS, KaK OOydYaroIIuecs BOCIPHHUMAIOT W
yCBaMBAIOT yYEOHBIN MaTepualr;

- muddepeHIMaLNs HTOTOBOW OIICHKH 3HAHUHA.

OueHka NPOEeKTHOM AeATETbHOCTH 00y4aI0IIUXCS

D)IIporecc 1) Pabota Hax mpoekTomM

2)PesynbTar npoekra 2) [IpomykT mpoekTa (4To MOJTYIHI0Ch B HTOTE)

3) Odopmienne nmpoekra 3) OdopmiteHne IPOSKTHOM MANKH, BUACOPsAA

4) 3ammra mpoekta 4) Ilpe3eHTanmuss CBOEro TNPOIYKTAa: YPOBEHb
Ipe3eHTaluH,

Kpurepun oneHuBanusi padboThbl HA/I IPOEKTOM:
AKTYaJIbHOCTH NMPOEKTAa (00OCHOBAHHOCTH MPOEKTA B HACTOSIIEE BPEMsI, KOTOpast
IpEIoIaraeT pa3penieHne MMEIOITUXCS 0 JaHHOW TeMAaTHKE TIPOTUBOPEUHA);
CAMOCTOSITEILHOCTh (YPOBEHb CaMOCTOSITEILHOM paloThl, IUIAHUPOBAHUE U
BBITIOJTHEHHWE BCEX JTalOB TPOSKTHOW JACSITEILHOCTH CaMUMH  y4alluMHCS,
HaNpaBJIsIEMbIE TEUCTBUSIMU KOOPAMHATOPA MPOEKTa 0€3 ero HEmoCpeCTBEHHOTO
y4acTusi);
NpodJIeMHOCTh (HATWYUE M XapaKTep MPOOJEeMbI B MPOCKTHOH ACATEIBHOCTH,
ymeHue GopMyITHpoBaTh MpodeMy, MpoOIEMHYIO CUTYAIUIO);
COIePKATETBHOCTH (YPOBEHb HHPOPMATUBHOCTH, CMBICIOBON €MKOCTH MIPOEKTA);
HAYYHOCTH (COOTHOIIECHNE U3YUYCHHOTO U MPEICTABICHHOTO B MMPOCKTE MaTepuara,
a TaK)Ke METOJIOB pa0OTHI C TAKOBBIMU B JIAHHON HaYyYHOU 00JIaCTH IO UCCIIEAyEeMON
npo0OyieMe, WCIOJb30BaHUE KOHKPETHBIX HAyYHBIX TEPMHHOB W BO3MOXKHOCTH
OIepUPOBAHUS UMU);
pabora ¢ uHdopmanueii (ypoBeHb paboThl ¢ HHpOpMaIMEl, crocoda MoHCKa
HOBOM wWH(pOpMaImu, crnocoda moaadyn WHPOPMAIUKA - OT BOCIPOU3BEICHUS O
aHaju3a);
CHCTEMHOCTh (CITOCOOHOCTH paccMaTpWBaTh BCE SBJICHHS, TIPOIECCH B
COBOKYITHOCTH, BBIACIATH OOOOIIEHHBIM CITOCOO JASHCTBHUS U MPUMEHSATH €ro IMpHU
penieHnu 3ajad B padbore);
HHTErPAaTHUBHOCTD (CBS3b PA3JIMYHBIX 001acCTel 3HAHU).

Kpurepuu oneHnBaHusA «IPOJYKTa» MPOEKTHOM 1eATeIbHOCTH:

MOJIHOTA pean3alii MPOeKTHOT0 3aMbIcJia (YpPOBEHb BOILIONICHHUS
UCXOJHOM 1enu, TpeOOBaHMI B MOJYYEHHOM MPOJYKTE, BCE JIM 3aJauu
OKa3aJIMCh PEIICHBI);

COOTBETCTBHE KOHTEKCTY IIPOEKTHPOBAaHUS (BaXXHO OLICHUTD,
HACKOJIBKO TIOJIYYEHHBIM PE3yJbTaT 3KOJIOTMYEH, T. €. HE YXYALIWT JIA OH
COCTOSIHUE IPUPOIHOMN CPEIbI, 340POBbE JIIOJIEH, HE BHECET JIU HANPSKCHUE
B CHUCTEMY JEJIOBbIX (MEKIUYHOCTHBIX) OTHOILIECHWH, HE HA4YHEeT JU
paspylaTth TPaAULMA BOCIIUTAHMS, CKJIa/IbIBABIINECS TOIAMH);

COOTBETCTBHE KYJbTYPHOMY AHAJIOIY, CTelleHb HOBHM3HBbI (IIPOEKT
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KaKk «Opocok B Oyayiee» BCerja COOTHOCUTCS C BHECEHHEM HEKHX
npeoOpa3oBaHUl B OKPYXKAIOIIYIO JEHCTBUTEIBHOCTh, C €€ YJIYUIIICHUEM.
JUiss TOro d4roObl OLIEHUTHb CJIENaHHBIA B O3TOM HaIpPaBJIECHUU BKIIA,
HEOOXOIMMO MMETh MPEACTaBICHUE O COOTBETCTBYIOLIEM KYJIbTYPHOM
OTIBITE. );

couMajibHasl (IPaAKTUYeCKasl, TeOpeTHYeCKas) 3HAUNMOCTh;

3CTETHYHOCTD;

NOTPEOHOCTH AAJbHEHIEr0 Pa3BUTHS NMPOEKTHOIO ONbITA (HEKUI
NpeIMETHBIN pe3yNbTaT, €CIM OH OKa3aJiCs COLMAIbHO 3HAYUMBIM, TpeOyeT
MPOJOJDKEHUS U Pa3BUTHUA. BBINMOTHEHHBI MO OJHOMY MPEAMETY y4eOHBIM
IPOEKT OOBIYHO MOPOXKIAET MHOXKECTBO HOBBIX BOIIPOCOB, KOTOPbBIE JIEKAT
y>K€ Ha CThIKE€ HECKOJBKHUX JUCIUIUINH).

Kpurepuu ouennBanusi 0popmMJieHUs MPOEKTHON PadOThI

NPaBUJIBHOCTH U TPAMOTHOCTH OGopMileHHMs (HAIWYKE TUTYJIBHOTO
JIUCTA, OIJIABJICHMSI, HyMEpAllUN CTPAHULl, BBEICHHUS, 3aKJIIOUYECHHUs, CIOBAPs
TEPMUHOB, OuOIMOrpadun);

KOMIIO3MIIMOHHAS CTPOHHOCTb, JIOTMYHOCTD U3JI0KEHHS (€IMHCTBO,
L[EJIOCTHOCTB, COIOJYMHECHUE OTJENbHBIX qacTeu TEKCTa,
B3aMMO3aBHCHMOCTb, B3aMMOJIOMNOJIHEHUE TEKCTa U Buaeopsaaa, OTpakeHue B
TEKCT€ IPUYMHHO-CIEACTBEHHBIX CBS3€M, HAJIW4YHME PACCYKIECHUU U
BBIBOJIOB);

KadecTBO odopmieHuss (pyOpULIMPOBAaHUE U CTPYKTypa TEKCTa,
KaueCTBO ICKU30B, CXEM, PUCYHKOB);

HATJISIAHOCTD (BUIEOPSA: TpaUKuU, CXEMBbl, MAKETHI U T.II., YETKOCTH,
JOCTYIHOCTb JIJIs1 BOCTIPUSITHS);

CAMOCTOSITEIbHOCTD.

Kpurepuu oueHnBaHus NPe3eHTALUM POCKTHOM padoThI (IPOAYKTA):

KA4eCcTBO JOKJIaAa (KOMIO3HIINS, TOTHOTA MPEACTaBICHHUs padoTHl,
MOJXOJI0B, PE3YJbTAaTOB; API'YMEHTUPOBAHHOCTD U YOEXKIEHHOCT);

o0beM W riiyOMHa 3HaHMHA Mo TemMe (WM npeaMeTy) (ApyAuLus,
HaJIMYue MEKIPEAMETHBIX (MEXKAUCIUIIIMHAPHBIX) CBS3EH);

MOJIHOTA PACKPBITUS BHIOPAHHOW TEeMAaTHKH MCCJICJOBAHUS NPH
3almTe;

NpeAcTaBJIeHNe MPOeKTa (KyJbTypa pedyH, MaHepa, UCIOJIb30BaHUE
HarJIAIHbIX CpPEACTB, YYBCTBO BpPEMEHH, HWMIIPOBU3ALMOHHOE HAyalo,
Jiep’KaHiEe BHUMAHUS ayJIUTOPHH);

O0TBeTbl HA BONPOCHI (II0JTHOTA, APIYMEHTUPOBAHHOCTb, JIOTMYHOCTD,
yOXKIEHHOCTh, APYKETo0une);

JAeJ0Bble M BOJIeBble KayecTBa JOKJIAAYUKa (yMEHUE NpPUHATH
OTBETCTBEHHOE PEIlIEHHE, TOTOBHOCTh K JUCKYCCUH, TOOPOKEIATEIbHOCTD,
KOHTaKTHOCTb);

NpaBUJIbHO O(opMIIeHHAS] IPe3eHTalUS.
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2.4. MeToauveckne MaTepHAaJIbl
VY4eOHO-HaTIsAJHbIE TOCOOUS: - CTEH/IBI CO CIIPABOYHBIM MaTEpUaAIIOM,
- PE3EHTAIMH K JICKIITMOHHOMY MaTepHuay
- y4eOHble W MeToAHYEecKHEe NocoOus (yuyeOHUKH, y4eOHO-METOIUYECKHE
ocoous, MOCOOUs 111 CAMOCTOSTEIbHONU paboThl, COOPHUKH YIPaKHEHUH U 1p.).

Cnmcok JuTepaTypsbl 1J1s1 nexarora:

1)  KOMIIAC-3DV17. PykoBoactBo nojb3oBatens, 2017r. — 587c¢.

2)  Jlm K. Ocnossl CAIIP (CAD/CAM/CAE) / K. JIu — CII6: ITutep, 2009
—487c.

3) Herpumoscknii  M.M.  MHxkeHep  HayumHaeTrcss B IIKOJIE.
/M.!.HerpumoBckuii— M., 1974/ — 592c¢/

4)  Yuebusie MaTepuaasl OO0 «MPUCODTy. CII6., 2013

5)  Sxumanckas W.C. Pa3BuTHe NOPOCTPAaHCTBEHHOTO  MBIILICHHS
mkonsHuKoB. / U.C. SIkumanckas M.,1980 — 326 c.

6) Iloremxun A. Umxenepnas rpaduka. / A. Iloremxun - M.: Jlopw,
2002. —444c.

7)  UYeprexHo-rpapuyeckuii pemakrop KOMITIAC-3D: mnpakrtuyeckoe
pykoBozactso. - CI16.: ACKOH, 2001. - 474 c.

8) Tammu H.b. BemmonHenune rpaduUeckoil 4YacTH KypCOBBIX |
JTUTUTOMHBIX MPOEKTOB C HCIIOJIb30BaHUEM depTexkHoro pemaktopa KOMITIAC 3D
LT 5.11: yue6. mocodue. / H.b. 'anun - CI16.: CIII'YBK, 2004. - 220 c.

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

10) Tamun H. b. KOMIIAC-3D V17: camoyuurenb. /| H.b. I'anun - M.:
JMK TIlpecc, 2005. — 384 c.

11) Jmutpuenko JI.B., AmnekceeBa E.A. Pa3znémHBle M HEpa3bEMHBIC
COEJIMHEHUS: METOANYECKUE YKa3aHUs K BBIMTOJIHEHUIO 3aIaHUS 110 YEPUCHUIO JIJIs
CTY/ICHTOB MEXaHUYECKHX M CTPOUTEIHHBIX CHEIUATBHOCTCH JHEBHOW (HOPMBI
ooyuenus / coct. JI. B. Imurpuenko, E. A. AnekceeBa. — Xabaposck: U3n-Bo
TuxooxkeaH. roc. ya-ta, 2007. — 48 c.

Jlureparypa s oOyyawmuxcs ¥ poauTeiel  (3AaKOHHBIX
npeacTaBuTe/Ien):

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

2) IToremxun A. Umxenepnas rpaduka. / A. Iloremxun - M.: Jlopwu,
2002. —444 c.

3)  VYuebnsie marepuans OO0 «MPUCODTy. CII6, 2013

HNuTepHeT-pecypcenbl:
1)Kommnac 3D: https://kompas.ru/publications/video/
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2)TinkerCAD: https://www.tinkercad.com/
3) 3D Slash: https://www.3dslash.net/index.php

4) FreeCAD: https://www.freecadweb.org/
5) Blender: https://www.blender.org/



https://www.tinkercad.com/
https://www.3dslash.net/index.php
https://www.freecadweb.org/
https://www.blender.org/
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IIpuiaoxenune 1
OueHo4HbIe MaTepUaJIbI

Tect mo TexHUKe 6€30MaCHOCTH

Kaxxplii mpaBWIbHBIN OTBET OlleHUBaeTcs B 1 Gai.

Boi0epuTe 01MH BapUAHT OTBETA:

Oo6mue npasuia nosenenns u Th B kaOunerte

1. Ilepen HaganioM paboOThI B KaOnHETE MHGOPMATUKH HEOOXOTUMO

1) ocraBuUThH BellW, HE TPEOYIOIIMECS BO BpeMsl YpOKa, B CICIHAILHO
OTBEJICHHOM MeECTe, MPOUTH Ha CBOE pabodee MECTO, BKIIOYHTH MEPCOHATIBHBIN
KOMIIBIOTEP U JOKUJATHCA YKa3aHUN yUUTENs;

2) MpoWTH Ha padoduee MeCTO, BKIIOYUTh KOMITBIOTEP U IOKUAATHCS yKa3aHUH
YUUTEIIS;

3) ocTaBUTh BelIM, HE TPEOYIOUIUECS BO BpEeMs YpPOKa, B CIICHUAIBHO
OTBEJICHHOM MeECTE, MPOUTH Ha CBOE pabodee MECTO U JOKHUAATHCA YKa3aHUU
YUUTEJIS.

2. MO>XHO JT MPUHOCUTH B KAOMHET MPOIYKTHI TUTAHUS U HATTUTKA?

1) Her;

2) a, TOJILKO B TOM CJy4ae, €ClId CHIILHO XOYeTCsl, €CTh WU THTh;

3) na.

3. UTo MOKHO JeJIaTh 00y4aromeMycsi B KOMIIBIOTEPHOM KJIacce TOJbKO C
pa3peleHusi nmeaarora?

1) cniBuTaTh C MECTAa MOHUTOP W/WIIH CUCTEMHBIN OJIOK;

2) ycTaHaBJIMBaTh WIH yIAISATh MPOrPaMMbl Ha KOMITBIOTEP;

3) OTKJIFOYATH ¥ MOJKIIOYATh YCTPOHUCTBA K KOMITBIOTEDY.

4. Tlpu mosBIIeHMH 3amaxa rapd WIM CTPAHHOIO 3BYyKa OO0YyYaroIUMCS
HEO00XO0JIUMO

1) mpoIOIKUTH pabOTy 3a KOMITBIOTEPOM;

2) COOOLIUTH 00 3TOM YUHUTEIIIO;

3) HEeMeJIEHHO TIOKHHYTh KJIacc.

5. B ciryuae moxkapa HeoOX0auMO

1) mpekpaTuTh paboTy, MO/l PYKOBOJCTBOM YYHTEINSI IOKUHYTh KAOWHET;

2) HEMEJICHHO TTOKUHYTh KOMITBIOTEPHBIN KJ1acc;

3) BBIKJIFOYUTH KOMITBIOTEP U TOKUHYTH 3/1aHHUE.

6. Kakue 3 nepeuncieHHbIX JEHCTBUI He 3anpelmanTces B kabuHere?

1) oTKJIIOYATh U TOAKITIOYATh YCTPOMCTBA K KOMITBIOTEPY;

2) BcTaBaThb CO CBOMX pabO4YMX MECT BO BpeMs pabOThI, YTOOBI
MOTPUBETCTBOBATH YUUTEIS;

3) paboTaTh ABYM OOYYAIOIIHUMCS 38 OHUM KOMITBIOTEPOM.

7. CKOJIBKO O0YYaOIIUXCS TOMYCKAIOTCS OJJHOBPEMEHHO K paboTe 3a OJHUM
KOMIIBIOTEPOM?

1) nBoe;

2) Tpoe;

3) oauH;
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4) geThIpe.

8. Kakue neiicTBus He 3ampenieHbl IpaBUIaMy MTOBEACHUS B KabuHeTe?

1) npoiitu B kabuHeT 6e3 00yBH;

2) paboTaTh ¢ BIKHBIMH WM TPSI3HBIMHU PYKaMH,

3) oTkIOYaTh M MOJKIIIOYATh KAOENH, TPOraTh COCAMHHTEIbHBIC Pa3bEMBI
IPOBOJIOB.

I1. IlpaBuia padoThl 32 KOMIILIOTEPOM

9. Moxuo nu nepe3arpysxathb [IK Bo Bpemst paboThI Ha ypoKe

1) na, eciu 3T0 HEOOXOUMO;

2) MOKHO, HO TOJIBKO C Pa3pelICHUsT YIUTEIIS;

3) Her.

10. Ecnu nepcoHanbHbIM KOMIBIOTEP HE BKIIIOUAETCS, HEOOXOAUMO:

1) mpoBepuUTH TUTAHHKE;

2) TIPOBEPUTH MEPEKITIOUATEIH;

3) COOOMIUTD YYUTEITIO.

11. MoxHno nu BeikitouaTh [1K mo okoHuanuu paboThl Ha 3aHATUNA?

1) na, npu HEOOXOAMMOCTH;

2) na;

3) Her.

12. Kakuie KOMIBbIOTEPHBIE MPOTPAMMBI MOXKHO 3aITyCKaTh 00 YJArOIIHMCS BO
BpeMs ypoka?

1) moOwie;

2) TOJIBKO T€, KOTOPBIC BaM Pa3pelIwI 3aIlyCTHTh YIUTEIh BO BPEMS YPOKa;

3) TOJIBKO T€, KOTOPBIC U3Y4asIl PaHbIIIE.

13. Uto nemath ecnu He paboTaeT KiIaBUaTypa WU MBIIIKA?

1) mpoBepuUTh, TOAKIIOYCHO JIH yCTpoicTBO K I1K;

2) niepeszarpy3uth [1K;

3) COOOMUTE YIUTEITIO.

14. Yto HY>XKHO cJiefaTh 110 OKOHYaHUU paboThl 3a [TK?

1) mpuBeCTH B TMOPSAIOK padodee MECTO, 3aKphITh OKHA BCEX IPOrpam,
3aIBUHYTh KpPECJIO, CJaTh YUYUTEII0 BCE MaTepHasibl, MpU HEOOXOIAUMOCTHU
BBRIKJTIOUMTH I1K;

2) IOKUHYTh KaOWHET;

3) BBIKJIFOUHTH KOMITBIOTED.

I11. Coxpanenue 310p0oBbsi IpH padoTe 32 KOMIBIOTEPOM

16. MoxHO 1 paboTaTh 32 KOMIIBIOTEPOM IPH TIOXOM CaMOYYBCTBUU ?

1) Her;

2) na, ecJIv pa3perini yIUTeb,

3) na.

IIpaBuJIbHBIE OTBETHI:

[ Nesonpoca |1 |2 |[3][4][56]7|8]9]10]11|12]/13 14 |15 ] 16 |
[ otser 3 afisfl2ffaffaflrjlaf2]3 Jl2a [[2 |f3 J[1 3 J[1 |

Tect «Hanecenue pa3mMepoB» (3HaAHME MPABUJ HAHECEHUS] PA3MepPOB)
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1.Pa3mepsbl Ha yepTexax yKa3blBalOT B:

a) caHTUMeTpax; 0) MeTpax; B) KUJIOMETpax; I') MIJIJTUMETPAX.

2.Jsis HaHeceHUsl Ha YepTeKax pa3MepOB MPOBOASAT JIMHUU: a) BBIHOCHBIEC U
pa3MepHbIE;

0) oceBbI€ U LICHTPOBBIE; B) OOPHIBA.

3.PazmepHbie MHUM C OOOMX KOHIIOB OIPAHMYMBAIOTCSA a) TOYKaMH; O)
CTpEJIKaMH;

B) YEPTOUYKAMU; ') BCE MEPEUUCITICHHBIC AJIEMEHTHI.

4.PazMmepHbIe JIMHUU MPOBOJAT OT KOHTYpa JETald Ha PacCTOSIHUM: a) oT 1
MM J10 5 MM;

6) or 6 mm 1o 10 mMm; B) or 10 mm um Gonee 20 MM; T') cTaHmapT He
npelycMaTpPUBAET OTPaHUYCHHUS.

5.Pa3mep Ha yepTeke Ka)xJA0ro 3JIEMEHTA JETAIU MPOCTABIISIIOT: a) TOJIBKO
OJIMH pa3z;

0) 1Mo Tpu pa3a KaxAblil; B) CKOIBKO 3aX0UETCS

6.PazMepHbie unciIa MPOCTABIAIOT OTHOCUTEIBHO Pa3MEPHOW JIMHUU: a) B
pa3pbIBE pa3MepHOU JIMHUM; 0) MO/ pa3MEPHOM JTMHUEH; B) HAJl pa3MEPHOU JIMHUEH;

/. BoIHOCHasl TMHMS BBICTYNAET 3a MPEAEIbl Pa3MEPHOM JIMHUU: a) OT 1MM 110

SMmM;

0) oT SMM 110 10MM; B) 6€3 OrpaHUYCHUS.

8. Bricota nudp pasmepHoro uucia A0HkHA OBITH HE MEHee: a) 3,5 MM; 0) 5
MM;

B) / MM; I') BCE MIEPEUUCIICHHBIE.

9. JlnuHa cTpenku Ha yepTexe paBHa: a) oT 1 mm g0 3mm, 6) ot 6 Mm 10 10
MM;

B) 0€3 orpaHuYeHUSI.

10.CtangapToM TpeayCMOTPEHO 00s3aTeIbHOE MPUMEHEHHE YCIOBHBIX
3HAKOB NP 0003HAYCHHH:

a) MaMerpa u pajauyca; 0) 3HaKa TOJIIIMHBI IETalH, B) 3HAKA JJTMHBI JETaNH,
I') BCE IIEPEUYHUCIICHHBIE.

TecT no TeMe «NMpPoeUPOBAHNSD> (3HAHHME CTIOCOOO0B MPOEUMPOBAHMS)

Yacts A

1. TlpoeuupoBaHKre Ha3bIBAETCA IEHTPAIbHBIM, €CIU: a) MPOCLUPYIOIINE
Jy4d MCXOIAT W3 OJHOM TOYKH; ©O) MNpOCHUPYIOIIUE JIy4d TapajuieibHbl U
COCTaBJISIIOT C TUIOCKOCTBIO MPSAMOM Yo,

B) MIPOELUPYIOUIUE JY4H MONAJa0T B OAHY TOYKY Ha IJIOCKOCTH.

2. B kocoyronbHOM (pPOHTaIbHON JIUMETPUYECKON MpoeKuuu och Y
pacrnonaraercsi K ropu3oHTanu noj yriaom: a) 90 rpamycos; 0) 45 rpamycos; B) 30
rpaaycoB.

3. HazoBute akCOHOMETPHUYECKYIO MPOEKIUIO0, B KOTOPOH IO BCEM OCSAM
OTKJIAJIBIBAIOTCS JIEHCTBUTEIBHBIE pa3Mephbl: a) KOCOYTojbHas (poHTaIbHAs
JTUMEeTpUYecKasi IPOCKIIUS;

0) MpsIMOYTOJIbHASI H30OMETPUUYECKAs TIPOSKITHSL.

4. B psMOYToJIbHOM N30METPUUECKOM MPOCSKIIMHU YTOJ MEXKY OChIO X (WU
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ocei0 Y) M TOpHU30HTabIO cocTaBisier: a) 45 rpagycos; 6) 120 rpamycos; B) 30
IpajlycoB.

5.B numetpuueckoil NpoeKIuy pa3Mepbl YMEHbBIIIAIOTCS B JIBa pasa 1o OCH: a)
Y; 0) X; B) Z.

Hacte B 1. Cootnecure n3odpaxkeHue 1 crocod MpoerupoBaHus:

= 1

1) KocoyronpHOE; 2) eHTpaIbHOE; 3) MPSIMOYTOJILHOE.
2. CooTHecHuTe n300pakeHre MPOESKINK IpeaMeTa, 0003HaueHHOM 1Tudpoii ¢
HaHpaBJIeHI/IeM npoequOBaHI/m 0603H8H€HHBIM 6y1<1301/1

a‘ 2 F 3
I-—T—'—- _._.., r
/i — Lt
AN
1. Broibepere mpaBuibHOE 0003Hau€HHE OCE B JAUMETPUUECKOU
TIPOCKIIHH:

y y X
X
z VY

4. B mnOpsAMOYroibHOW HW30METPUYECKOM MPOEKLUUH  Yrod  MEXKIY
aKCOHOMETPUUYECKUMU OCSIMH COCTABJISET:

a) 30 rpaxycos; 0) 45 rpaaycos; B) 90 rpaaycos; r) 120 rpamycos.

5. Bo ¢poHTanbHON AUMETPUUECKON MPOEKIIMH Yrod MEXIy ocsiMu X u Y
COCTaBJISIeT:

a) 30 rpamycos; 0) 45 rpamxycos; B) 90 rpamycos; 1) 120 rpamycos; a) 135
rpajycosB.

Yacte C
JloronHure u300pakKe€HUE JAETalld, BBIIIOJHEHHOM B JUMETPHUYECKON

IMPOCKIHU:
Y

Tect mo Teme «Pa3pe3bl U cevyeHUusD» (3HaHUE TEOPETUUECKUX CBEJIECHUHU O
BBINIOJIHEHNUU CEYEHUH U pa3pe30B)

A)
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1 .KOHTYp HAJIOKEHHOTO CEYEHUSI 0OBOMAT: A) CIUIONTHOW TOHKOW JIMHUEH B)
CILJIOIIIHOM TOJICTOM OCHOBHOM JIMHUEM.

2. KOHTYP BBIHECEHHOTO CEYEHUSI OOBOJAT: A) CIUTONTHOW TOHKOW JTMHUEH

b) cnnomHOM TOJICTOM OCHOBHOM JIMHUECH

3.MeTanpl U UX CIUIaBbl IITPUXYIOT: A) HAKIOHHOM TOHKOW JIMHHEW IOA
yriioM 45 B) ceTyaToi mTpuxoBKOM

4.TONIIKMHA pa30MKHYTOM JIMHUU paBHA: A) TOJIIMHE JIUHUA KOHTYpa JeTaneu

b) monoBuHE TONIMHBI JUHUM KOHTypa JeTaied B) moaTopbl TONIIHUHBI
JIMHUW KOHTYpa JeTalien

5. eciaM BBIHECEHHOE CEYEHHE CHMMETPUYHO M pacnojaraercss Ha
IPOAOJDKEHUH CEKYILIEH, TO CEKYILYIO IUIOCKOCTh U COOTBETCTBYIOIIEE ceYeHUE A)
ob6o3HayarT b) He 0003HaYarOT

6. Cexymyro IUIOCKOCTh O003HAYaIOT TOJIBKO PA30MKHYTHIMHU JIMHUSIMU B
ciyvae:

A)  HaJIOXKEHHOr0  CHUMMETPUYHOIO  cedeHus b)  HallokeHHOro
HECHUMMETPUYHOTO CEYEHUS

/. ecnu JeTallb UMEET OJIHY IJIOCKOCTh CHUMMETPHH, a pa3pe3 pacroyiaraercs
Ha MECTe OJHOI0 W3 BHJIOB, TO IUIOCKOCTh W pa3pe3: A) oOo3HauaroT b) He
0003HayaroT

8. B ciryyae COeIMHEHHUs BUJA C YacThIO pa3pes3a, PaHuIled BUa U pa3pes3a
SIBJISIETCS:

A) ock cummeTpuu b) BomHuCTast TOHKAS JIUHUS

9. mpu coeTUHEHNH 72 BUJIa U Y2 pa3pe3a rpaHullei BUIa U pa3pesa sSBIsSETCS:

A) ock cummeTpuu b) BoiHuCTast TOHKAS JIMHUS

10. npu coenmHennu Y2 Buaa ul/2 paspesa Buja pacmnonararoT: A) ciea b)
crpaBa

11. mecTHBIN pa3pe3 OrpaHUYMBAIOT: A) JMHUEH KOHTypa b) BoiHHCTON
TOHKOM JIMHUEN

12. ToHKYyI0 CTEHKY (peOpoO >KECTKOCTH) 3alITPUXOBBIBAIOT, €CIU CEKYIlas
IUIOCKOCTD MPOXO/MT:

A) Bonbs pebpa b) monepek pedpa

13. B cimydyae TOYEHOU neTanu, npu coequHeHnu 1/2 Buna u s paspesa BUI
pacronararor:

A) cBepxy b) cHuzy

Tect IlpaBuia ogopmiieHUs yepTexeid (3HAHUE TEOPETUICCKUX CBEACHUN
0 0 COOPOYHBIX YEPTEKAX)

1. KakoBo Ha3HaueHHE COOPOYHOTO UepTeka?

a) HeoOxoaum aJis U3rOTOBJICHUS ieTaliell COOPOUHON eAMHUIIBI

0) HeoObxomaum i1t KOHTpOJIsE COOPKM COOPOYHOM €TMHUIIBI

B) HeoOxomuM kak JOKyMEHT, Hecyliuii mHpopmaiuio 00 ycTpoilcTBe H
MPUHIIUIIEC B3aUMOJICUCTBUS COOPOUHOM €TMHUIIBI

2. Kakue oCHOBHBIC CBEJICHUS COJICPIKUT CIICU(UKAIINS?

a) Ilo3umuu, paspesbl, KOJIMYECTBO M MaTepuaibl JeTajieil, BXOIAIIUE B



41

cocTaB cOOPOYHOM €TUHHUIIBI

0) Ilo3unuu, HauMeHOBaHME, BUALI M MaTepHaybl JeTaleld, BXOASIIUX B
cocTaB cOOPOYHOM CUHHUIIBI

B) [lo3uiiun, KOIM4YECTBO, HAUMEHOBAHUE U MAaTEPUAJIbI JIeTalel, BXOSIIHNX
B COCTaB COOPOUHOMN €TUHUIIBI

3. Kak yka3piBatoT Ha cOOpOYHOM UepTeKe HOMEepa MO3UIUHN JeTalen?

a) Ha nunusx-BeiHOCKaX. [locienoBaTebHOCT, HOMEPOB MO3UIUN HE UMEET
HUKAKOT'0 3HAYEHUS

0) Ha nunusx-BeiHOcax. IlepBeiMH MAYT HOMEpa MO3UIMI HECTAaHAAPTHBIX
JeTajen, a mociie CTAHAAPTHBIX

B) Ha nunusix-BeiHOCKax. [IprueM mociienoBaTeIbHOCTh HOMEPOB MO3UIUI
JeTanel uMeeT 3HaueHue. [lepBbiMu HayT HoMepa NO3ULNNM CTAHAAPTHBIX JAETANEH,
a TocJie HE CTaHAapTHBIX.

4. Kak BBIMOJIHAIOT IITPUXOBKY B pa3pe3e JAJIs IBYX CMEXKHbBIX jJeTanei?

a) Pa3HbIMU M0 HAKJIOHY JTUHUSAMH (HAa OJJHOM AeTau NoJ yriioM 45 rpaaycoB,
Ha BTOpoM — 75 rpaaycoB). Takum oOpazoM, 4TOOBI OBLIIO BUHO, YTO IepBas IeTallb
OTJIMYHA OT BTOPOU JETAIIH.

0) JluamsiMu pa3HOW TOMIIEHBI, PA3HOTO HAKIOHA, MPUYEM PACCTOSHHE
MEX1Y JTUHUSIMU BBITOIHAETCS OJMHAKOBBIM

B) TOHKMMU HE OCHOBHBIMU JIMHUSMU, HA IEPBOM JETaIM JIMHUU IITPUXOBKHU
JOJDKHBI OBITh HAKJIOHEHBI IOA yriioM 45 rpaaycoB, Ha BTOpou ngeramu — 345
rpajycoOB OTHOCUTEIBLHO OJHOM JMHUU OTCYETa MapajjieibHO OCHOBHOM HAJIUCH
yeprexa. Ha mepBoi 1 BTOpOM JI€Tanu JIMHUY IITPUXOBKY UMEIOT OJJMHAKOBBIN I1ar
Y HE TIPOJIOHKAIOTCS 32 TPAHUIIBI JETalu.

5. Kakuwe neranm u mnpu KakuxX YCJIOBHUSIX HA3bIBAIOT Ha YEPTEkKE HE
paccedeHHbIMU?

a) JIroObIe meTany, HaxOMsIIINeCs 3a CEKyIIel MITOCKOCThIO

0) JItoObie meTanu, HaXOMSIIUECS TEePE]] CEKYIIEeH MITOCKOCThIO

B) Banbl, mmonku, GONTH, IMWIBKKA, BCE HE MyCTOTEbIE TEa, KOTa HUX
CeKylIas MIOCKOCTh MPOXOAUT BIOJIb UX OCEBOU JIMHUM.

6. Uto Ha3bIBaeTCs AeTAIUPOBAaHUEM?

a) DTO mpolecc KOMMPOBaHUS OTIENbHBIX JETallell C uepTexa cOOpOUYHOM
€AVHULIBIL.

0) DTO mpolecc CocTaBiIeHUS PabOouMX YEpTEeKeH Mo 4YepTexky cOOpoUHOU
€MHULIBIL.

B) DTO BaXXHEHIIHI 3Tall B MPOEKTUPOBAHUU COOPOUHOMN EIMHUIIBI.

/. CkoJbkO BHJIOB, M KakuM OOpa3oM JOMYyCKaeTcs pacroiaraTh
n300pakeHUe JeTaau Ha COOPOYHOM YepTeKe?

a) Tonpko TrJaBHBIM BUJI W BHJ ClpaBa C NPUMEHEHHEM HEOOXOIUMBIX
MECTHBIX Pa3pe30B, COOII0/1asi MPOEKIIMOHHYIO CBSI3b

0) Tonbko riaBHBI BHJI W BHJ CJI€Ba MPUYEM JOIMYCKAEeTCs HApyIIaTh
MIPOEKIIMOHHYIO CBSI3b

B) HeoOxonumoe 1 HauMeHbIee KOJTUIECTBO N300paKeHU I C COBMEIICHUEM
BUJIOB M pa3pe30B, COONIOAas MPOEKIIMOHHYIO CBSI3b.
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8. Ilepeuncnure Ha3BaHUE pPa3MEPOB B TOPSAKE MOCIEAOBATEIBHOCTH
IPOYUTAHHBIX ONpEEeICHUN

Pa3mepsl, omnpenenstomue MNpeneibHblE BHEUIHWE WIM BHYTPEHHHE
ouepTaHUs U3JETUSL

Pa3mepsbl, 0 KOTOPBIM U3/I€TME KPEMUTCS HA MECTE MOHTaXa

Pa3mepsl, 10 KOTOPBIM U3/1€TUE KPEMUTCS K APYTUM U3JIETHIM

a) YCTaHOBOYHBIE, rabapuTHBIE, IPUCOENNHUTEIBHBIE; 0)
pUCOEIUHUTENbHbIE, Ta0apUTHBIE, yCTAHOBOYHBIE; B) ra0apUTHBIE, yCTAHOBOYHBIE,
PUCOEIUHUTEIbHBIE.

9. OTmerbTe, YTO MPABHIBHO MOAPA3yMEBAIOT IO/ YTEHHEM COOPOYHOTO
yeprexa?

a) YCTaHOBUTh Ha3HAYEHUE, YCTPOWCTBO W NPHUHLMI  JEHCTBUSA
N300paKEHHOTO U3CIIHS;

0) BbIACHUTB B3aUMHOE PACIIOIIOKEHNUE AETATEH U CIOCOOBI MX COEUHEHMS
ApYT ¢ IPYrom;

B) BbuicHuTh QopMmy, Ha3HaAUEHME U B3aMMO/IEMCTBHE AeTallel U3eus.

10. OTmerbTe, YTO SIBJISIETCS YIPOILIEHUEM, KOT/1a Ha COOPOYHOM YEPTEkKE HE
IIOKa3bIBAOT:

a) (hacku U CKpyIJIEHNUs MajbIX pPauyCcoB,

0) HeOonbIIne yriryoJeHus: U BBICTYIIHI,

B) OTBEPCTHS MAJIBIX PAJUYCOB U OCEBBIE JIMHUU.

KoHTpo1bHO-U3MepUTe/IbHbIE  MaTepuaabl NPAKTHYECKOM  YaCTH
IpOrpaMMbl BKJIIOYAIOT 33JIaHMs HA BBIIIOJIHEHUE YEpTekKa JeTaIM U JaHbl Ha JBa
Bapuanta ¢ pguddepeHnuanuert (3agaHus BTOPOTrO BapUaHTa YIPOILCHHBIE).
[IpakTnueckue pabOThl HA YCTHOE YTEHHE YEPTEXa OJHOI0 BAPUAHTA, T.K. padoTra
BBINOJIHSIETCS KOJUIEKTUBHO.

I'padmueckas padora 1 «/Iunuu yeprexa» (IpOBEPUTHh HABBIKK PAOOTHI C
YEPTEKHBIMU UHCTPYMEHTAMH U YMEHUE BBINIOJIHATH JIMHUU YEPTEXKA)

I'paduueckass padora 2 «Ueprek IUIOCKOH JeTann»
(MpoBEpUTH HABBIKK PAOOTHI C YEPTEKHBIMU MHCTPYMEHTAMU U YMEHHE
HAHOCHUTb pPa3MeEPBHI)

I'pajpuueckas padora 3 «MoaeJnpoBaHne MO YePTEXKY»
(MpOBEPUTH MPAKTUYECKOE YCBOCHUE MOHATHUS TPOCKIIMOHHOW CBSI3U.)

A, [0
M@ B8,

S I'padpuueckas padora 4 «Yeprexu "
AKCOHOMETPHYEeCKHE NPOCKIMH NPeIMeTOB)» (IIPOBEPUTH HABBIKHU IIOCTPOCHUS U

} 5' HAXOXIEHUS IPOEKIINIl TpaHel, pedep U TOUeK MpeIMeTa)
)

.}9
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I'padpuyeckass padora S«IlocTpoeHue TpeTbeld NPOEKUWHM MO IBYM
AAHHBIM» (YMEHHE CTPOUTH TPETHIO MPOEKIIHIO MO ABYM JAHHBIM).

rhedgitt— 'DHI_& 4“_” Beran, npeacTAReE &:‘
d .5, | 5 &

I'paduueckas padora 6 «ConpskeHH»

2 o e
 B=. 58 | (yMeHHE  BBIIONHATH  4YEPTEXK  JECTAIM  C
~ -~ | UCHOIB30BAHMEM TIE€OMETPUYECKUX IIOCTPOEHUH, B TOM YHUCIE

I é COMPSKEHUI )

* IIpakTnyeckas padora / «YCTHOe YTeHHE YepTexka» (yMeHue

YUTATh YEPTEXK MO IUIAHY)

==

- r— I'padgmueckas padora 8 «Yeprexk npeamera B Tpex
BH/IaX ¢ npeodpa3oBanueM ero (popmbl (yMEHUE BBIIOIHATL YEPTEXK MPEAMETA C

@ npeobpa3oBaHueM €ro (popmbI)
2y
2 .
g N I'paduyeckas padora 9 «IcKkU3 M TeXHHUYECKHH

PHUCYHOK J1eTajim» (YMEHHE BBITOJIHSITh
ICKHU3 u : TEXHUYECKUN PUCYHOK JI€TaJIH)

I'papuueckas padora 10 «Yeprex aerajm ¢ BKJIWYEHHEM 3JIeMEHTOB
KOHCTPYHPOBAaHHs» (YMCHHE BBIMOIHATh YEPTEK JETAIH C BKIIOYCHUEM

‘ fé 3JIEMEHTOB KOHCTPYMPOBAHHS )
,f@/ I'papuueckas padora 11 «BbinosiHeHHe YepTexa MpeaMeTa
N (KOHTDPOJIbHAS; UTOrOBasl)
(IpoBepUTH HABBIK BBIMIOJHEHHS YEPTEXKA MPEIMETA)

I'papuueckas padora «CedeHus»» (IpOBEPUTh YCBOEHUE MPAKTUUYECKHUX
HABBIKOB TI0 TEME)

Bapuanr 5

.
8l o s

2eas” N
[Zooa

230
e

I'papuueckas padora «ICKU3 AeTajad ¢ MPUMEHEHHEM He00XOAUMOro
pa3pe3a» (IPOBEPUTHh YMEHHUE BHITIOJIHITH MPOCTHIE Pa3pesbl)

I'paduueckas padora «Ueprexk nerajim ¢ npuMeHeHHeM pa3pe3a» (IIPOBEPUTH
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NPAKTUYECKUE HABBIKU 110 TEME) I~
IlpakTHueckas padora 4 «YCTHOe UTeHHe YepTekKei» (IPOBEPUTH HABBIK
== YTEHUs YepTexka 1o iaHy)

] ]
2
3
22
s

I'paduueckas paGora 5 «Ickmu3a AeTaim ¢ HATYpPbl ¢ NPUMEHEHHEM
pa3pe3oB» (HpOBepI/ITB NPaKTUYECKHUE HABBIKU 110 TEME)

Fpac]mqecxaﬂ pabora 6 «Yepre:xxk pe3bOOBOro coenHeHus’» (yMmMeHue
BBITIOJTHUTh ~ YEPTEXK  PE3bOOBOTO  COCAMHCHHS,  HWCIONB3YS  YIPOIICHUS
IPUMEHSIEMBIE CTAHIAPTOM)

e o

far o lE | 0

|
|
|

=it 40
—— L9 |

| 1= =R T ———

HpaKTI/I‘IeCKaﬂ padora / «YreHume cOOpPOYHBIX YepTexei» (yMeHue
: YUTATh YEPTEXK MO IUIAHY)

MeTtoanyeckue MaTepuaJibl

IlepcnexkTuBa.

[lepcniekTrBa — Hayka 0 METOAaX U300pa’KeHUS Ha TNIOCKOCTU OOBEKTUBHOTO
MPOCTPAHCTBA M HAXOMSIINXCS B HEM OOBEKTOB B COOTBETCTBUU CO 3PUTEIBHBIM
BOCIIPUSITHEM 3TOT'0 MIPOCTPAHCTBA YEIIOBEKOM.

Bo Bropoit monoBuHe 20 Beka coBerckuit akanemuk b.B. Paymenoax,
3aHUMAaBIINICS (DyHIAMEHTAIBHBIMH HCCIEIOBAHUSAMH B 00JIaCTU paKeTHOU
TEXHUKA U KOCMHUYECKHUX IMOJIETOB, CO3Jal U MaTeMaTHUYeCKu OOOCHOBAJN OOIIYIO
TEOPUIO MepCrneKTUBbl. [Ipy MOCTpoeHUU CBOEH TEOPUU OH MCXOAMWII U3 TOTO, YTO
3pUTEIbHOE BOCIIPUATHE YETI0BEKa AByXCTyneH4aToe. [IepBoil CTyneHbto ABIsieTCs
oOpa3zoBaHue H300pakeHHs OOBEKTHBHOIO MPOCTPAHCTBA Ha CETYATKE IJa3a, a
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BTOPOM — BOCCO3/IaHH€ Ha 3TOW OCHOBE OOJIMKA BHEIIHEro IPOCTPAaHCTBA B
YeJIOBEYECKOM CO3HaHMU (MEPUENTUBHOIO MPOCTPAHCTBA) MOCPEICTBOM CIIOKHOM
paboThI TOJIOBHOT'O MO3Ta.

BoimonnuB maremaruueckue pacuersl, B.b. Paymenbax mpumen k
3aKJIHOYEHUIO, YTO JIF000E T0CTATOYHO MOTHOE U300paKEHHE OTAEIBHOIO MPEeIMETa
WIM TPYIIbI MPEeIMETOB MOUTH Bceraa OyAeT coaepKaTh «omuOKu». Tak Kak
YeJIOBEK BUAMT MPOCTPAHCTBO MO-Pa3HOMY: OJIM3KOE MPOCTPAHCTBO — IO OJHUM
3aKOHaM, OoJee yJaleHHOE 10 APYTUM, TO, COOTBETCTBEHHO, Pa3IMuHbIe BAPUAHTHI
CUCTEMBI MTEPCIEKTUBBI OTINYAIOTCS APYT OT Jpyra crocoOOoM pacupeneseHus 3TUX
HEN30EKHBIX OIMHOOK.

[Ipsimas nuHelHas nepcnekTyuBa. Teopus TMHEUHOM IEPCIEKTUBBI IOCTPOECHA
HAa MOHOKYJSIDHOCTM  3pEHMs, T.€. IOAPa3yMEBAeTCs HaJu4yue OJIHOU
(UKCUPOBAHHON TOYKHM 3peHUs (IpU M300paKEeHHM MPEIMETOB Ha JOCTATOYHO
OOJIBIIIOM PACCTOSIHUM Pa3inyusi U300paKeHui AJig1 000UX a3 HEe3aMETHBI, JIN0O
HE3HauuTeNbHbl). JIMHEIHAsT MepCrneKTUBa TakKe MPEAnonaraeT €AuHYyK TOUYKY
CXO/la Ha JIMHUM TOPU30HTA (MIPEAMETHI YMEHBIIAIOTCS MPONOPLUHUOHAIBHO 110 Mepe
yAQJICHUS] UX OT MEPETHEro IIaHa).

B nHame BpeMsa pacnpoOCTpaHEHO MCIIOIB30BAHUE MPAMOM JIMHEMHOMU
NEPCIEeKTUBbl M3-3a OOJBIIEH «PEATMCTUYHOCTHY» TAaKOro HU300paKeHus U, B
YaCTHOCTH, M3-3a UCIIOJIB30BAHUSA JAHHOIO BUAA NpoeKkuuu B 3D-urpax.

OOpaTtHas nuHelHas nepcrnekThBa. HayuHble ucciieoBaHMsl, MO3BOJIAIH
cIeNnaTh BBIBOJ, 4YTO JIOOOW 4YENIOBEK BUIUT IMPHU OINPEACICHHBIX YCIOBHUSIX
npenMeTsl B JIeTKoW oOpatHoil mepcrektuBe (mo 10°). Dddexr obOpaTHOIM
NEPCIEeKTUBBI 3aKII0YaeTcss B TOM, YTO YJAJIEHHOE H300pa»K€HO B OOJIBIIMX
pa3Mepax, yeM OJIM3Koe. DTOT BUJ MEPCIEKTUBBI, TPUMEHSIICS B BU3AHTHICKON U
JIPEBHEPYCCKOW JKUBOMMCH, a B HACTOAIIEE BpEMS MOIYYUI CTPOroe
MAaTE€MATUYECKOE OIMCAHUE W HAIlle]l NPUMEHEHWE B ATOMHOM U JJEKTPOHHOU
MHUKPOCKOITMH, a TAK)K€ B KOCMUUECKHX TEXHOJIOTUSAX MPU CTHIKOBKE KOopaoJieil.

[Ipsimas nmepcriekTUBa

OOparHas nepcrneKkTuBa

AKCOHOMETPHUSI — OJIMH W3 BHUJOB IEPCIEKTUBbI, OCHOBAaHHBI HA METOJIE
napajyIebHOrO MPOECUUPOBAHUSA, C MOMOLIBIO KOTOPOro HArJSIHO M300pakaroT
npocTpaHCTBeHHBbIE Tena. [Ipu m300pakeHnn ONM3KUX OOBEKTOB, a TaKXKe MPHU
nepeiaye He CIUIIKOM OOJIBIINX U CUIIBHO YIaJIEHHBIX 00BEKTOB, UMEIOIINX MaJIbIi
YTJIOBOM pa3Mep €CTECTBEHHOE N300paxeHue MoTy4aeTcsi MUMEHHO TP oOpalieHun
K AaKCOHOMETPUHU.

JInHenHas nepcriekTruBa

N3omerpus

Jumerpus

Tpumerpus

Cdepuueckass mnepcrnekTuBa. Buj MepcneKTUBBI, T/€ MNPUCYTCTBYIOT
HECKOJIBKO TOYEK 3pEHMS, a TAKKE HAKIOH BEPTUKAIBHBIX OCEM K ULEHTPY U
pa3BoOpOT IUIOCKOCTEH K mepeaHemy MmiaHy. Cdepuueckne HCKaKEHUS MOXKHO
HA0JII01aTh Ha CPEPUUYECKUX 3ePKATIbHBIX MTOBEPXHOCTSIX.
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[lenTpanbpHast OpoeKUMs NPOCTpPAHCTBA Ha cdepy, WIH chepuyeckas
nepcrnekTuBa Haulosee TMOJHO YJIOBJIETBOPSET (U3UOIOTUU U TICUXOJIOTHH
3pUTENBHOTO BoOCHpHATHS. B cBs3m ¢ oTuM, cdepuueckass TMepCHEKTUBA
npuodperaer 0co0yr0 aKTyaJbHOCTh MPHU CO3/IaHUU HOBOM KOMIIBIOTEPHOUN Cpe[ibl
KOMMYHMKAIIMU — BUPTYAJIbHOW PEATbHOCTH.

JluneliHas mnepcHekTHUBa — H300pa’keHUE O0BEKTa, MOJYYEHHOE METOAOM
LHEHTPAJIbHOTO NPOCUMPOBAHUS HA KAPTHUHHOW IUIOCKOCTH TEPCIEKTUBHOTO
amnmapaTa = NpPOCLMPOBAHMS,  MPEACTABISAIONIETO  COOOW  HEMOJBHKHYIO
IrE€OMETPUYECKYI0 CUCTEMY IIJIOCKOCTEM, JUHUM M TOYEK, KOTOPBIE HA3BIBAIOTCSA
AJIEMEHTAaMHM JINHEMHON NEPCIIEKTUBBI.

Housitne «Yepuenue»

YepTex — 3TO JOKYMEHT, COACpIKAITUI KOHTYpPHOE U300paKeHUE U3ICTUS U
JIpyrue JaHHble, HEOOXOIUMbIE KaK M3TOTOBJICHUS, KOHTPOJIS U UACHTU(UKAIIIU
W3JENNS, TaK U JJIs ONEpalfil ¢ CAMUM JIOKYMEHTOM.

Korpaa nzobpaxaror npeaMeTsl IpuéMaMu YepueHus, He TI0JIaratoTcs Ha OJIUH
rJ1a30MEP U BEPHOCTb PYKH, a TMOJb3YIOTCS Pa3HbIMU BCIIOMOTATEIbHBIMU
WHCTPYMEHTaMHU. 3aTO OT YepTexa TpeOyeTcss TOUHOE BOCTIPOM3BEICHHUE Pa3MEPOB
npenMera, B ONPENeNEHHOM MacmiTabe, BCIEICTBHE YEro MEepCIeKTUBHOE
n300pakeHue ynoTpedsiseTcss BecbMa pPEAKo (TaKk KaK OHO HCKaXXAaeT pa3Mephl
yacTel) ¥ 3aMEHSeTCsl IPOEKUUAMH, M0 IpaBuUjlaM HauepTaTenbHOl reomerpuun. C
pa3BUTUEM NPUMEHEHUN TpauuecKod CTAaTHUKU MPU TMOMOIIU YEPUYEHHUS CTAIH
JeTKO W OBICTPO pEeIIaTh MHOXKECTBO YHCICHHBIX 3a/1ad, BCTPEYAIOIIMXCS TMPHU
MPOCKTUPOBAHUM COOPYKEHUHN W MAIIIMH U TPEOYIOIINX CIO0KHBIX aJIreOpandecKux
BBIKJIAJOK.

[lon wuMeHEeM «TE€OMETPUYECKOE YEpUYEeHHE» IOJPa3yMEBAIOT  OCOOBIM
MOATOTOBUTENBHBIN TPEAMET MNPOrpaMMbl HAYAJbHBIX TEXHUYECKUX YUYWJIIMILL:
9TOOBI TPHUCTYIUTh K HM3YYEHHIO HCKYCCTBA UYEPUCHMS] YUYCHHUKAM ITOKa3bIBAIOT
npuéMbl yNoTpeOJIeHUsT YepTEKHBIX MHCTPYMEHTOB M 3acTaBJSIOT pellaTh Ha
Oymare pa3Hble reoMeTpuiecKue 3a1aun. HaunmHast ¢ 7€MCTBUTENBHO HYXKHBIX, KaK
IIPOBEJICHUE TAPAJUICIBbHBIX U MEPIECHAUKYISPHBIX NPSAMBIX, JIEJICHUS MPAMBIX U
VIJIOB Ha paBHbIE YacTH, MOCTPOEHUs (PUTryp B pa3HbIX MaciiTadax, JOXOASAT A0
pelIeHUsT JOBOJBHO CIIOKHBIX YaCTHBIX 3a/1a4 M MOCTPOEHHUS PA3HBIX IUIOCKUX
KPUBBIX M TMPaBWIbHBIX y30pPOB, BBIOPAHHBIX JIUIIL C IEIbI0 «HAOUTH PYKYy» U
JOCTUTHYTh HEKOTOPOM CTENEHW TE€OMETPUUYECKOrO «PA3BUTHUSA». 3aTEM YiKE
[IEPEXOMAT K <«IPOCKUMOHHOMY UYEpPUYCHUIO». IPAKTUYECKOMY  HU3YUYEHHIO
HayepTaTeIbHON r€OMETPUU U PA3HBIX CUCTEM MPOECKIIHI, HA HE OCHOBAHHBIX. JTH
HAayYHbIE  OCHOBBI  4YepyeHHUsi  pa3pabaThIBalOTCA  Jaybllie  COOOPa3HO
CHEUATBHOCTSM, TPEOYIOIIUM pPa3HOOOPA3HBIX PE3yIbTaTOB, JIOCTUTAEMbIX
0coOBIMH TTpUEMAMU ¥ HaBbIKamMu. UepueHue reorpadudeckux U TonorpadhudecKux
KapT, CUTYaIIMOHHBIX U MEKEBBIX IJIAHOB TPEOYeT COOIIOACHUS OOJIBIIOI TOUHOCTH
B pa3Mepax U pacKpalluBaHUs yCIOBHBIMU KpacKaMu U IpUEMaMu. ApXUTEKTYPHOE
YEpUCHHE MOIB3YETCs IPYTUMH YCIOBHBIMUA 0003HAYEHUSAMH U TPUEMAMU, HO TOXKE
TpeOyeT TOYHOrO COOJIOJEHUSI pa3MepoB, TaK KaK UX ONPENeNsioT Mpu


https://dic.academic.ru/dic.nsf/ruwiki/238283
https://dic.academic.ru/dic.nsf/ruwiki/113396
https://dic.academic.ru/dic.nsf/ruwiki/32012
https://dic.academic.ru/dic.nsf/ruwiki/132854
https://dic.academic.ru/dic.nsf/ruwiki/1097
https://dic.academic.ru/dic.nsf/ruwiki/24123
https://dic.academic.ru/dic.nsf/ruwiki/177463
https://dic.academic.ru/dic.nsf/ruwiki/1432
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MOJIb30BAHUM IJIAHOM HEMOCPEICTBEHHBIM MU3MEPEHHEM IPU IMOMOIIU [UPKYJIS U
Macitaba. B 3aBojickux uepTexkax, JaBaeMbIX B PYKU PaOOUMM-UCIIOTHUTEIISM,
OOJIBINICH YacThIO JOIyCKaeTcs Oojiee rpy0doe MCTOTHEHUE, TTIOTOMY YTO TJIaBHBIC
pa3mepbl OOBIKHOBEHHO HAJITUCHIBAIOTCS, @ CAMbIE YEPTEKH YaCTO UCIIOITHSIOTCS B
HATYypaJIbHYIO BEIUYMHY. B cTapuHy OBUIO MPUHSTO THIATEIHHO OTIEIBIBATH BCE
WHXEHEPHBIE, apXUTEKTYPHbIE U MAIIMHOCTPOUTEIbHBIE YEPTEKHU: BBIUEPUMBATH
TOHKMMH JIMHUSIMH, TIHIATEIBHO pacKpalluBaTh U JaXKe OTTCHITh OKPYTJIbIe
MOBEPXHOCTH pa3MbIBAHMEM TyIIH. B Haml NOpakTUYECKU BEK 3TH MPUEMBI
yIPOIIEHBI, YTOOBI JOCTUTHYTH OOJIbIIIEH CKOPOCTU U JICIIEBU3HBI MCIIOJHEHHS 32
CYET €ro U3sIIeCTBa.

TpanchopManusi HOBEPXHOCTH MJIOCKOI0 JIMCTA.

BrinonHenne HeOOMbIINX 3a/IaHUM, YaCTO a0OCTPAKTHBIX, C UCIIOJIb30BAHUEM
pPa3JIMUHBIX CPEICTB (CUMMETpHS, ACUMMETpHUS, CTAaTUKA, JMHAMHUKA, aKIEHTHI,
pUTM, MaciITabd U Ap.) U IPUHIIUIIOB KOMITO3ULIMK (KOHTPACT, HIOAHC, TOXKIECTBO)
TpeOyeT COOTBETCTBYIOIIMX TEOPETHUUYECKUX 3HAHWU. [[1s BHIMOMHEHUS 3aaHui
HEOOXOJIMMBI TaKKe CBEACHHUS O BUIAX pUTMa (METp, PUTM IPOCTOM, CIOXKHBIH,
yObIBaIOIIMA, HapacTaromuii u T.1.). Pabora ¢ Oymaroii TpeOyeT 3HaHUS €€
TEKCTYpPHBIX OCOO€HHOCTeH. bymara mo-pasHOMY mMOJJaeTcsi Crud0aHuio B
3aBUCUMOCTH OT HaIlpaBJ€HUS BOJIOKOH. B OCHOBe 11000i CTPYKTYpBI JIEKUT
KOHCTPYKITHS, TIPEICTABIISIONIAsE COO0M CUCTEMY pedep KECTKOCTH, MOTyJaeMbIX B
pe3ynbTaTe cruba jucta Oymaru. B 1ienoM CTpyKTypHBIE M KOHCTPYKTHBHBIC
CBOMCTBA BCSAKOTO W3JIeiusi U3 OyMmMaru 3aBUCAT OT XapakTepa, KOJWYeCTBA U
HaTIPaBJICHUS pedep KECTKOCTH.

Co3naBas cioxkHbie (GOpMbI, HE OOOMTHUCH 0€3 CrubOB KPUBOJWHEHMHOTO
xapaktepa. HekoTopyro KpUBYIO JIMHUIO MOYKHO MOJTYYHUTh C TOMOIIBI0 MAKETHOTO
Hoka. [ myOokuit HaJipe3 MOXKET MPEBPATUTHCS B HEXKeNATeIbHbIN CKBO3HOM MPOpeE3.
JI1si KOHCTPYHUPOBAHUSI KECTKUX M YETKUX (POPM pPEKOMEHIYeTCs HUCIOIb30BaTh
IUTOTHYIO PUCOBAJIBHYIO WJIM YEPTEXKHYIO Oymary, KOTopasi TI03BOJISIET BBITIOJIHATH
TaKHe ONepaluu, Kak crudaHue, CKpydruBaHue, Ipope3bl, TOPpUPOBAHUE U T.II.

3ananue. [Ipeobpa3oBarh IUIOCKUHN JUCT OyMaru B pa3jHuHbIE CKJIaa4yaTo-
HaJPE3HbIE CTPYKTYPHI U penibeHbie HOpMBI (CKITaIKU, TAPMOIIKH, «OPEBHBIIIKN,
«actuk», nonychepy). Ilomyuuts penbedHble MOBEPXHOCTH Pa3zHOOO-pa3HBIX
PUTMHUYECKUX perneHnid. J[JIs BBITTOJHEHUS 3aJaHuid HEOOXOAUMO HCIOIb30BaTh
pa3uYHbIe pUTMBI (METP, PUTM MPO-CTOM, CIOKHBIHN, YOBIBAIOIINUNA, HApACTAIOIINN
U T.J.).

ens pabGotel. M3yueHue mnpueMoB OyMaroIulaCTHKH, IUIACTUYECKUX U
JIEKOPATUBHBIX BO3MOXKHOCTEN MaTepHuaa; 3aKperjieHue TEOPETUUECKUX 3HAHUH 110
TEKTOHUKE JIMCTA, TPEOOPa30BAHUIO IJIOCKOCTH B peibed € HCIOJIIb30BAaHUEM
pPa3IMYHBIX THUIOB CruOOB, MPUOOpPETEHHE MPAKTUYECKUX HAaBBIKOB PAOOTHI C
TUTOCKHM JINCTOM OyMaru u co3aHue penbedoB 3a1aHHON (OPMEI.

Matepualibl 1 TEXHUYECKHE CPEACTBA. 6 JUCTOB IJIOTHOM Oymaru (BaTMmaH
I'oc3nak) pazmepom 10x10 cMm, pesak, TuHelKka, KapaHall, pe3uHKa, [TUPKYIIb.

TpeGoBanus npu padore ¢ 6ymaroii. Kapanganinpie THMHUU HAHOCUTH TOHKO
3aTOYEHHBIM KapanjamioMm TBepaoctu TM-T, cobmrogaTe TexHUKY 0€30MacHOCTH


https://dic.academic.ru/dic.nsf/ruwiki/237941
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IpY  WUCIOJB30BAaHUM CIICLMATBHBIX JIE3BUW [JIsi paboTbl ¢ Oymarou (rpu
HE0OXOIMMOCTH JIC3BUE HAJIJIOMATh 1O HAJICEYKE M, 3aBEPHYB B OymMary, BEIOPOCHUTH
B MYCOPHOE BE/IPO) WJIM XOPOIIO 3aTOYCHHOI'0 pe3aKa.
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IIpuiioxenue 2

MeTtoauuyeckue peKOMEHIANUM 0 POBEACHUIO 3aHATHI
¢ MpUMeHeHneM 000py10BaHUA.

Kax padoraer 3D-ipunTep

Ha naHHBIE MOMEHT €CTh JOCTaTOYHOE KOJIWYECTBO PazHO0Opa3HbIX 3D-
NPUHTEPOB, PA3TUYAONINXCS KaK M0 Croco0aM TMedyaTH, TaK U MO KOHCTPYKIIUAM
camux mnpuHTepoB. M ecnu nmytu Kk co3gaHuio (U3MUECKOW MOJAEIH B KaXKIOM
NPUHTEPE KapAUHAIBHO PA3HATCS, TO CaM MPUHIIUI CO3/IaHUS BE3/I€ UCTIOIb3YyeTCs
OJIUH: TOCJOWHOEe co3gaHue 3D-monenu mox «pPyKOBOACTBOMY CIEIUATBHOTO
daiina, 3amaroniero oopasel nevaTu st Kaxaoro ciiost MOAEH.

Buasbi 3D-npunTtepos. TexHosiornuu neyaTu

[Ipexnae yeM mepenTH K pacCMOTPEHHUIO YCTPOMCTBA IMPUHTEPA U IMpouecca
neyatu OJivKe, pa3feiuM MPUHTEPbl Ha KaTEropuud. JTO JEUCTBUE BBIMOJIHSIEM
CKopee ISl OOIIEeTO pa3BUTHS, TIOITOMY €CIIM MHTEPECYIOT TOJIBKO CAMH MPUHITUIIBI
paboThI, MOXKHO CMEJIO MEPEXOJIUTh K MYHKTY 3.

Urak, 3D-nipuHTEPHI JEHATCA:

ITo o6s1acTH MCOJIBL30BAHUSA

. JomamHaue — camblid  Oro/ukeTHBId TuUn. YacTto cobuparoTcs
CaMOCTOSITEJIbHO, KaK KOHCTPYKTOpP. XOpOUIO MOAXOASAT IJii HW3COTOBIICHUS
OTZIENIbHBIX HEOOJBIINX MPEAMETOB MOMTYYHO. B cpeiHeM HYyKIatoTcsl B XOpoIen
HACTpOWKe, 0€3 Yero BpsI JIM CMOTYT JaTh KaueCTBEHHBIN pe3ysIbTarT.

. [IpodeccronanbHbie — MPUHTEPHI JJIs1 BHICOKOKJIACCHOW TMeYaTH, Ha
NOPSIIOK JOPOXKE TOMAIIHEW. 3a4acTyr0 HMCIIOIB3YIOTCA Ha NPEANPUATHAX IS
U3rOTOBJICHUS KayeCTBEHHbIX Mojened. OnHako u3-3a 0ojiee COBEPIISHHBIX
TEXHOJIOTUH B CPaBHEHHHM C JOMAlIHUMU TMPUHTEpPAMU TPEOYIOT MEHbIIEH
KBaTM(PUKAIIMKA MacTepa JJisi HACTPOUKH.

. [TpompbliuieHHbIe — TIPOdEeCCHOHANTBHBIE TPUHTEPHI, 3aTOYCHHBIE MO/
OMpeNleNIEHHbIE 3a/laud  MPOU3BOACTBA M padoTarolMe B MPOMBIIUICHHBIX
MaciTabax. B oCHOBHOM MCHONB3YIOTCS HA KPYMHBIX peanpusatusax. M3-3a mouru
YHUKQJIBHOM KOHCTPYKIIMM KaXXJIOr0 W3 THUIOB TaKUX MPUHTEPOB IS HUX
TpeOyIOTCsl 0CcOObIE YCIOBUS MCIONB30BaHUS W TNpodeccHOHANIN3M MepcoHaa.
Cnemuduueckue — [IpuHTEpbl B ATOH KaTeropud MOXHO ONPEACIUTh U Kak
MPOMBIIIJIEHHBIE, U KaK MPO(EeCcCHOHaIbHbBIE, HO U3-32 UX OCOOCHHOCTH HEJb3sT X
HE BBIICIUTh B OTHENbHYIO Kareroputo. K crenuduueckuM MOXHO OTHECTH
MPUHTEPHI, «IEYATAIOIINE JJOMA, OPTaHbl U T.Jl., 0 KOTOPHIX MHOTHE CJIBIIIAIHN, KaK
0 KaKMX-TO JIereH/apHbIX apTedakrax. Ha camom gene mpoiecchl W/Wiii HIOAHCHI
CO3aHMS KAaKUX-THO0 OOBEKTOB B TAKUX MPUHTEPAX CIAUIIKOM CHIIBHO OTIUYAOTCS
OT KJIACCHYECKUX MPUMEPOB, IO3TOMY B 3TON CTaThe HEEIECO00Pa3HO YXOIUTh TaK
Jajneko B CcTOpoHY. OJHaKo, CHpaBeIIMBOCTH PAAH CTOUT OTMETHTh, UYTO C
KOHCTPYKIIMOHHOM CTOPOHBI T€ K€ NPUHTEPHI-CTPOUTEIN OTIUYAIOTCS OT
HACTOJLHBIX IPUHTEPOB JIUIIIH TEM, UTO OHU B COTHHU pa3 OoJbIle, pa3ouparoTcs


https://cvetmir3d.ru/3d-printery/domashnie/
https://cvetmir3d.ru/3d-printery/professionalnye/
https://cvetmir3d.ru/3d-printery/promyshlennye/
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coOuparoTcs Ha MecTe (Kak MOIbEMHBIE KPaHbl) U «I1€4aTaloT» OETOHOM BMECTO
IUTACTHKA.

IHo npuHIMIY pa0oTHI (TEXHOJIOTHHU MEYATH)

dui1aMeHTHbIE IPUHTEPbI

. FDM \ FFF — Fusing Deposition Modeling, 4To B mepeBoje 03Ha4aer
«TEXHOJIOTHSI MOCTOMHOr0 HAIJIABJICHUS IIJIACTUKOM (TIOTUMEPOM )».

DoTONOJMMEpPHbIE MPUHTEPbI

. Polyjet (MJM) - ¢hoTononumep HAHOCHUTCS MUKPOKAIUISIMH YepPe3 TFO3bI
NIEYaTHOM TOJIOBKM HA CTOJI, KaK MPH CTPYHHOM MeYaTu, U OTBEpKAaeTcs Ha paboueit
IIOBEPXHOCTH NOJ BO31eUCTBUEM Y D-U3ITyUEHUS.

. SLA — nazepnas crepeonurorpadus, OCHOBaHHAs Ha TOCIOWHOM
OTBEPKJIEHUH KUIKOr0 (GOTOnoauMepa o1 AecTBUEM Ja3epa.

. DLP - Direct Light Processing, anaizor SLA. Bmecto nazepoB DLP-
npuHTEpbl ocHalleHbl Y ®-npoexkropamu (LED), koTOpble 3aCBEYMBAIOT MOJEIU
BECh CJIOW 3a OJMH pa3. B menom kadectBO Xyxke, ueM B SLA, 0gHAKO CKOPOCTH
N€YaTH Ha MOPSIOK BBILIE.

. LCD (DUP, Direct UV Printing — npsimast Y@ 3acBerka) - emié oauH
aHanor SLA. B kauectBe Y ®-nunona ucnons3yerca LCD-nanensb.

IHopomkoBbIe NPUHTEPHI

. SLS - Selective Laser Sintering (Oyks. Bribopounoe JlazepHoe
Cnekanue). CyTh JaHHOW TEXHOJOTHHU B TOM, 4TO Jja3ep (OPMHUPYET MOIENb,
MOCJIOHO TOYEUHO CIeKas MOPOLUIKOBbIE MAaTEPHAIIbI U3 MJIACTHKA.

. MJF - Multi Jet Fusion. Otauune ot SLS B ToM, uTo B MJF Ha nopomok
HAHOCHUTCS CBSI3YIOIIEE BEIIECTBO, MTOCIIE YETO CIIeKaeTCss MHPPAKPACHBIM CBETOM.
. SLM - Selective Laser Melting (Bei6opounoe Jlazeproe I1naBnenue).

MerajuIn4eCKuii MOPOLIOK  IMOCJIOWHO  PACIUIABISAECTCS MOIIHBIM  JIa3€POM,
dbopmupys 3D-mozenb.

. EBM - Electron Beam Melting. [Toxoxxe na SLM, ogHako 371ech BMECTO
Ja3epa UCHOJIb3YIOTCS MOIIHBIE AIEKTPOHHbBIE ITYUYKH.
. 3DP - Three Dimensional Printing. Ha maTtepuan B moporikoBoii hopme

HAHOCUTCS KJIEM, KOTOPBIM CBSI3BIBAET IPAHYJIbl, 3aTEM IOBEPX CKIECCHHOT'O CIIOS
HAHOCUTCS CBEKHMHM CJIOW MOpOIIKAa, M Tak jainee. Ha BbIxoae, Kak IIpaBuUilo,
nojiydaercst Mmarepuai sandstone (MOX0Hid 110 CBOMCTBAM Ha THIIC).

Jipyrue

. LOM - Laminated Object Manufacturing. ToHkue JUCTBI MaTepuasa
BBIPE3AIOTCS C MOMOIIBIO HOKA WJIM JIa3epa U 3aTeM CIIEKAIOTCSl WIM CKIEHBAIOTCS
(JJaMHUHUPYIOTCS) B TPEXMEPHBIN 00BEKT.

. CLIP - Continuous Liquid Interface Production. HoBast mepcriekTuBHasI
TEXHOJIOTHSI CKOPOCTHOM TevaTH, MpejJiararonias “HapaliiBaHue”, a He CO3JjaHue
MOJIEJIH 110 CJI0SIM, KaK BO BCEX MPEAbIAYIINX MPUMEpax.

Uutas Ha3BaHUsI TEXHOJOTHI, MOKHO JIETKO 3alyTaThCsl B HUX, HO HE CTOUT
Hanpsiratbes.  HawmOonbiiee  pacnpocTpaHeHHE  MOJYYMJIM — MPUHTEPHI  C


https://cvetmir3d.ru/3d-printery/?set_filter=y&arrFilter_3_498629140=Y
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texHosorusimu neyatu FDM u SLA, nosToMy Ha uX NpuMepe Mbl U PaCCMOTPUM,
Kak paboraer 3D-mpuHTep — 3TOr0 OYyAET MOCTATOYHO, YTOOBI B OOIIMX 4YepTax
pazo0paThCs B TEME.

Kak ycrpoen 3D-npunTtep

Koncrpykuus FDM

1. Kapkac npunTepa — 6€3 Hero HUKyJa, HA HEM JepxkKaTcs BCE Y3Jbl.
MoxeT OBITh OTKPBITHIM JTUOO 3aKPBITHIM.

2. DJIEKTPOHMKA — IJIaThl, IPOBOJA JIJIs YIIpaBJCHUs NpUHTepoM. Yaiie
BCEr0 COBMELIEHBI C MaHENIbI0 ynpasieHus (3), OJHAKO KOHKPETHO Ha MpUMEpe
3aKpEIUIEHBI OTJEIBHO.

3. [Tanens ynpaBiieHHMs NPUHTEPOM — IUIaTa C JUCIUIEEM M KHOMKAMHU.
CocraBnsromnas 4acTh JIEKTPOHUKH PUHTEPA.

4, Cron nns neyatu — Ha HEM M co3Aaérest cama Mojenb. MoXeT ObITh
NOJIOTPEBAEMBIM (IS JIYULIEro CUEIJIEHUSI MOJIENIN C TOBEPXHOCTBIO CTOJIA)

S. Ocu, MOTOpUYMKH, 3y04YaThle PEMHU — C MOMOIIBIO HUX MPOUCXOIUT
nepeMelleHne mneyaTtaroumero ysna. KoHCTpyKUMu mNepenBHKEHHs] MOTYT OBITh
Pa3HBIMU: HENOJBW)KHBIA WJIHM IOABWXXHBIA CTOJI, MOJHUMAIOIINAKCS y3€J MeYaTH
WJIM CTATUYHBIN C OIyCKAOIIUMCS CTOJIOM H T.JI.

6. Kperenue a1 KaTylkH ¢ MIaCTUKOM.

7. [Teuararonuii 351eMeHT — 3KCTpyAep. C MOMOMIbIO IIECTEPEHOK BHYTPHU
OH 3aTATUBAET IUIACTHMKOBYIO HUTh C KaTYIIKH, a C MOMOUIbIO HAarpeBaTEIbHOrO
AJIEMEHTa, COOCTBEHHO, PACIUIABIIAET €T0, TOCJIE YEeT0 XKHUJIKUM TIacTUK ((pumamMeHT)
BBIJIABJIMBACTCS U3 OTBEPCTHUA COIUIA. B HEKOTOPBIX MOJENSIX TPUHTEPOB BO3MOXKHA
1e4aTh pa3HbIMH IIBETAMHU/TUIIAMH IJIACTUKA OJHOBPEMEHHO 3a CYET KOHCTPYKLIMU
NEYaTalIlIero  y3jaa, MNPeAyCMaTpUBAIONIEH  OJHOBPEMEHHO  HECKOJIBKO
sKcTpynepoB. OIHAKO Yallle BCEro 3KCTPYAEp B MPUHTEPE TOJIBKO OAMH, MO3ITOMY
JUTS U3MEHEHUS 1[BETa MPOCTO CMEHAETCS TIACTUK Ha TOT, KOTOPBIM MOHA100UTCS B
CHENYIOIINN MOMEHT.

Koncrpykuus SLA

Ecm  FDM  co3pgaér Monenb  IOCIOMHO  IIYTEM  BbIJABJIMBAHUSA
PaCIUTaBJICHHOTO TUIACTUKA M (OPMHUPOBAHUS TaKUM 00pa3oMm oOwBekTa, To SLA
IPUHTEP UAET COBCEM JIPYTUM MYTEM. Jlazep HapsMyro WK Yepe3 HOBEPHYTOE MO
ONPEACIEHHBIM YIIIOM 3€PKAJIO MOCIONHO «3aCBEUYMBAET) HA MOBEPXHOCTH CTOJIA,
NOTPY>KEHHOTO B KUAKUNA (HOTOMONMMED, CIIOHM, CO3/JaBas OYEpTaHUS CJIOsS Ha
Ka)XJI0W CTYIICHH.

N3-3a 3TOr0 Ka4eCcTBO NEYaTH MOYTH UICAIBHO.

1. Kapxkac nmpuntepa. B otimuuue or FDM, ¢orononumepHbie MpUHTEPHI
UCIIONB3YIOT B pabore Y®D-uziydeHue, MOAITOMY BCErJa 3aKpbIThl 3alATHBIM
kokyxoMm (1.2) W3 3aTeHEHHOro CTEeKJa, OpPrcTekyia M T.J., MPENSTCTBYIOIIETO
MPOXOKACHUIO Y D-U3IIydeHUs HapyxKy.

2. [Tanens yrpaBiieHUs IPUHTEPOM.
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3. Cron miisi meyaTd — pacroJiaraercs «BBEpX Horamm». B mporecce
nevyaTu OMyCKaeTCsl U MOJIHUMAETCS U3 BAHHOUYKH C ()OTOMOIUMEPOM.
4, Och ¥ HampaBIAOMIAS I MOAHEMA/OMYCKAHUS TIEYaTHOTO CTOJIMKA.

EnuHCTBEHHBIN OABYKHBINA 3JIEMEHT B MIPUHTEPE, HYXKEH IS MTOJTHITHS CTOJIA TI0
ciosiM. PaGoTy ocTanbHbIX ocell BeinonHseT Y D-nazep.

S. Jlazep/mpoektop/LCD-nanens. DTOT 3JIEMEHT SBISETCS UCTOYHUKOM
Y ®-uznydenus, OTBEep)KIaromiero (HoTomoJuMep MO CI0SM COIVIaCHO 00pasily
MIEYaTH.

6. Bannouka nns ¢doromomumepa — COAEPKUMOE OSTOM EMKOCTH U
SIBJISICTCSI MATEPUATIOM TICUATH.

IIpouecc co3nanust moaenu ¢ HyJjas. Kak meuararb Ha 3D-npunTepe

Co31aHue Mo/1eJIM B 3JIeKTPOHHOM BH/JI€

Jlist 3TOro sTama B 1I€JIOM €CTh JBa BapuaHTa ACHCTBUN: MOXXHO B3ATb
TOTOBYIO MOJeNb W3 OOMIEJOCTYNMHBIX HCTOYHMKOB WM  CO3/1aTh €€
CaMOCTOSITETBHO.

B nmepBoM ciydae HCTOYHUKAMH MOT'YT CITY)KUTh TEMAaTHUCCKHE CAalThI, TAKHEC
kak Thingiverse, MyMinifactory, CG Trader u np., a Taxxe (aityibl UTPbI, MPOESKTHI
JIpYTUX JIIOJIEN U Tak Jajee.

KoneuHo, He BCE Tak MPOCTO — HANTH TO, YTO HYKHO, IOTYYUTCS JAJIEKO HE
BCer/ia. 3a4acTyro 32 Ka4eCTBEHHYIO MOJIeIb IPUIETCA 3aIUIaTUTh, TPUYEM HEMAJIO.
AHAJIOTMYHO MOXHO 3aKa3aTh MOJENbh Ha (ppusiaHc-OUpIKe WM MO OOBSIBICHUIO,
OJJHAKO B OTOM CJy4yae CTOMMOCTh CTaHET emé BbIIIE, T.K. 3aKa3 OyneT
WHAVBUAYaTbHBIM. A OCCIUIaTHBIE BapHAHTHI 3a4acTyl0 HYKJIAIOTCSI B 00bEMHOMU
00paboTKe WIIM BOBCE MEpPEEIKe, TaK YTO MHOTAA Leraecoo0pasHee OyAeT co3aTh
MOJIETIb CAMOMY.

CamocrosiTenbHOe co3faHue. [ 9Toro B Haimie BpeMs €CTh MHO>KECTBO
Pa3ITUYHBIX TIPOTPAMM.

[Tocne co3manusi Mojaenu €€ SKCIMOPTUPYIOT Ha KOMIIBIOTEp B OJHOM U3
obmenpunaThIX popmaros: STL, .OBJ, FBX, 3DS u npyrux. Paznuunsie opmatsl
MOJIpa3yMEBaOT HEMHOTO Pa3HOE KOJUYeCTBO HHpopMaru 00 00beKTe, KOTOPYIO
OHM BMEIIAIOT, OJHAKO B II€JIOM pa3lIU4us HE3HAYUTEIbHbIE M B OCHOBHOM
JTUKTYIOTCS IPOTpaMMaMU, B KOTOPBIX MOJICTTH pa3padaThIBAIOTCS.

IToaroroBka aiiyia ajig nevyaTu

JIns cnenyroniero sramna ucnoip3yercs crnenuainbaoe 110 — cmaiicep. Camblit
pacnpocTpaHeHHbI ciaiicep — Cura, ogHako ecth W apyrue: Simplify3D,
Astroprint, 3DPrinterOS u He ToNBKO.

Takas mporpamma «paspezaer» wmojeidb B ¢aiine Ha cIoM U 3a7acT
KOOpJIMHATHI IEPEIBUKEHUS IJIs1 SKCTPYyAepa MPUHTEpa Ha KaxX10M cioe. Bot Takoit
TyTE€BOIUTENb.

3mech K€ MOXKHO HACTPOUTH TOJIIMHY CJ0s, MAaciuiTad, TMOJI0KEHHUE,
TUIOTHOCTH 3aIOJIHEHUSI, CKOPOCTh TICUaTH B PA3IMUHBIX MECTaX MOJIETH, CO3/IaHue
CHEIUATBHBIX TOACTABOK JISi HABHUCAIOIIMX DSJIEMEHTOB MOJCIHU, CICIHUATbHBIE
CKpHUNTHI (MTOAMPOrpaMMBI TIOBEICHUS) IJIsl IPUHTEPA U MHOTOE-MHOT'0€ JPYToe.
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[Tocne Bcex meiicTBUiI TOTOBBIH (haiii co Bcel nHpopMaliuen SKCOPTUPYETCS
Ha KoMmIibioTep B dopmare gcode, mocie 4ero 3ToT (aili MOKHO 3arpy3uTh B
npuHTEp 4yepe3 SD-kapTy WM HanpsiIMyr0 OT KOMIIbIOTE€pA, C MOMOILBIO MPOBOJA
(mocnemHuii crocod MeHee HaJeXHbIM, T.K. 3D-medarh — modTHWil mporecc, B
TeyeHne kotoporo [IK MoeT nepenTu B pexxuM CHa WIM B HEM MOXKET ITPOU30UTH
cOoM, u3-3a yero rneyaTh MOUIET HACMAPKY).

IHoaroroBka npuHTepa

Ceituac nopa BkiIo4aTh NpuHTEp. OTAENBHBIE MYHKTHI MOJITOTOBKH K MI€YaTH
JUISl pa3HbIX THUIOB IMPUHTEPOB OTJIMYAIOTCS, OJHAKO B OOIEM Ha ATOM JTare
POUCXOJUT MPOBEPKA PJIEMEHTOB KOHCTPYKIIMM HA HEUCIPABHOCTH, KaJTHMOpPOBKa
y3JI0B, IPOIPEB COILIA U, BO3MOXHO, CTOJIa, HAHECEHUE CIIELIMAIIBHOI'O COCTaBa HA
CTOJI JIJIS1 JTy4IIEro CLEIUIEHUS ¢ MOJENBIO U TAK JaJee.

B cnyuae ¢ SLA, mporecc moAroroBKH HemHoro otiaudaercs. Camoit
KaTMOPOBKU M BO3HM C y3JIJaMU 3HAUUTEIBHO MEHBILE MPOCTO M3-3a OTCYTCTBUS
MHOXKECTBA M3 HUX (HampuMmep, ojJHa och nepememieHus y SLA BmecTo TpEX y
FDM). Ilostomy 1o OombiieMy cu€ry BcE, 4YTO HYXHO cJelaTh — 3aJIUTh
¢doTomnonrMep B BAHHOUKY.

ITeyats 3D-mMoaean

Ha nanenu ynpaBieHust npuHTepa BbIOMpaeM ¢aiii ij1s neyaTy U HaXKMMaeM
KHOTIKY cTapTa. COOCTBEHHO, C ’TOTO MOMEHTA M HAYMHACTCS Marus BOTUIOIICHUS
AJIEKTPOHHOTO MPOTOTUIA B (U3MUECKYIO MOJenIb. B mporecce meyatu MOryT
BO3HUKHYTb OIIMOKH WJIM COOU, TaK YTO BPEMsl OT BPEMEHU CTOMT HAOII0aTh 3a
noJsioxxenuem jen. [louemy He B TeueHue Bcel mevaTu, cripocuTe Boi? J[erno B ToMm,
YTO 3aBOPAKMBAET MPOLIECC NTEYATH TOJIBKO IIEPBHIE HECKOJIBKO CIIOEB, @ BOT AAJIbIIIE
BPSJI I KTO-TO 3aX0YET TPATUTH YaChl CBOEr0 BPEMEHHU (@ MPOIECChl U3rOTOBIEHUS
JieTaliel MoKpymnHee Openoka UCUUCTSIOTCS IMEHHO B Yacax), CU/sl y IpUHTEpA.

ITocToOpabdoTka

[Ipu COBOKYITHOCTH XOpOITUX (PAKTOPOB, TAKUX KaK KAUECTBEHHBIN TPUHTED,
XOpolllasg HacTpoWKa M KaluOpOBKa, JIOpPOrod IUIACTHK M T.J. MOJEIb MOXKET
TIOJTYYHUTHCSI IEUCTBUTEIHHO TPAKTUYECKU HICATbHOM M 00paboTka HE Oyner
MYTOpPHOW W TsxENo. OIHAKO 3a4acTyl0 Ha IOBEPXHOCTH MOTYT OCTaThCs
«COILIN», OYyTOPKHU, HEPOBHOCTHU U Mpoure AePEeKThl MevaT, 3To HopMaiabHo. Hy a
B CJIy4ae TedaTd ¢ MOoJepKKaMu 0e3 ITOro sTana He OOOMTHCH, BEb 9TU CaMbIe
MOJICTAaBKM HEOOXOAUMO yIaJIUTh.

[TorToMy BCcmOMUHAeM YpOKH TpyJa U OepéM B PYKU KAHIIEISPCKUN HOXK,
HaAGWIN, HAXKAAUHYI0O OymMary v BCE€ OCTaJIbHOE, YTO MOXET MoHanoouthes. Ho
rJ1aBHOE — He 3a0biBaTh Npo Th!

Ho sto Bcé ¢ FDM-nipunrepom. [Ipu SLA-neyatu Mmoaenu TpeOyOT Ipyroiu

HOCT-O6pa6OTKI/I, IMO3TOMY of o[ TTOCJIC TICYAaTH — IIPOMBIBKaA

MOJIEJIU B CIIUPTE, U, ECIU HYX* B MalbHOU Y D-KaMepe ISt
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