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INMporpamya mrcuunindsl «Beejenne B TeXHONOMHH NPOTOTHNHPOBAHAA H
upaktury 3D mewaTu» cocTapieHa B cooTeeTeTERH ¢ TpebopanuaMy ©I'OC BO n

yaeDHEM [naHoM mno wHagpasaepwio 27.03.05 «Mpmopatuka» no npodmmo
MOATOTORKH «AJAHTHEHLIS TEXHOIOI IR,

IporpaMmy cocTaBmui:

Crapumii npenogapaTens M Canprixen/

JogesT, K.T.H. ! LA ['nepames/

llporpamma nrcunnnnHul «Beeaenne B TEXHOTOTHE NPOTOTHNHPOBAHHA H
npaktuky 3D meuarw» 1o HanpasneHuio 27.03.05 «Muaworarnra» o npodHmo
NOArOTOEEH «AMIHTHBHBIE TEXHOAOIHH®» YTECPHICHA HE 3acefaHMy Kaenpk
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1. I.EEJ1H OCBOEHHH JHCHOHILINHEL

Henamn DCBOEHHA JHCLIMILTHHE «Beegenne B TeXHOMOTHH
NPOTOTHITHPOBAHWA H MPakTHKY 31 nedarHs senseTcH:

- IOIrOTOEKE  CTYAEHTOBR K JIEATENRHOCTH B COOTBEICTEHH C
KEATHHKALTHOHHOH XapaKTepHCTHEOH DaKanaspa no HanmparIen o,

= topumupoBaHue ODIEHIIKEHEPHLIX 3HAHMH W YMeHHH DO JaHHOMY
HATIPABIEH ]

- MONy4YeHHE HABBIKOE paloTel ¢ nepcoHansHEIM 3D npHATEpOE.

- HIyUeHHe COBPEeMeHHEIX TeXHOIOTHH aqIHTHBHOTO OIPORIBOCTEA,

K ocHOBHBIM 3agauyamM OCBOSHHS Ancnuminesl «Brenenne B TexHonorHH
NPOTOTHNHPOBAHHA H npakTHry 3D nevyaruy 0THOCHTRCS:

- OBMAJIEHHE TEOPeTHYECKHMH M NPakTHYeCKHMH MEeTONaMH NpHMeHeHHM
TEXHOMOTHH AMHTHEHOTO TPOH3IBOICTEA;

= MMTYHEHHE HABLIKOE CO3OAHHA NMPOTOTHIOR MalTHHOCTPOHTETRHEDE H:],]IEJIHﬁ,
B T4 dopMoobpasyrolHx II0BEPXHOCTEH HHCTPYMEHTZ MeTofomM  OuICTporo
NPOTOTHITHPOBAHHA,

- OENAJieHHE TEOPeTHHECKHMH H MpakTHYecKHMH MeTOOAMH HCIONE30BAHHA
nepcoHansHoro 3D npEHTEpa.
Cneoyer oOTMETHTB, 4YTO HIYUEHHe Kypca «BBejeHHe B TEXHONOrHH
MPOTOTHNHPOBAHHAY CIOCODCTEYET paciiHpeHHId HAVYHOTO KPYrosopa H JaeT ToT
MHHHEMYM (YHIAMEGHTANBHEIX 3HAHHMI, Ha OAze KOTOPBIX COOPMHPYETCH HETEOEe
[pejcTaBNeHne O COBPEMEHHEIN TEXHOMOMHAX AANHTHEHOIO NIPOH3BOACTEA,

2. MecTo aucoananael B cTpykType OQOI dakanaspuara.

ﬂHEI[Hl'IJIHI'IH «Bregenne B TEXHOIOrHE NpOTOTHNHPOBAHHA H NMPARTHRY D
meyarH» OTHOCHTCE ©Oa30BOH YacTH OCHOBHOH oDpazoBaTelLHOH [DporpaMMbl
Daxaganpa no HarnpasieH .

Jucopnnang «Beegenne B TEXHONOIHE NPOTOTHNHPOBAHHEA B npakTuky 3D
mevarTHy BIaHMOCBRE3aHA CO CAeYIOMIHME Jncuunnuuany OOIT:

- [IpoekTHAA OEATENBHOCTE;

— Prp3AKa
— XHMHY H :Imzntaecxm.ﬂ R ALLT AL

— TeopeTHyeckas MeXaHHEA

- (DopyaoBanHe I8 aAHTHEHOID [POH3BOACTES

~ [IporpaMMHPOBAHKE H ArOPHTMH3ALIMA

— (OCHOBEl KOMITBIOTERPHOMO mapaMeTpryeckoro wasuanpHaTa (2DA3DY Ocnosm
KOMITBIOTEPHOTO Mogeanposanna (2D/3D)



3. llepevens naaHApPYEMBIX PE3YJLTATOB O0YYUEHHS [0 AHCUHILTHHE

(Mogymio), COOTHECEHHBIE ¢ IVIAHAPYEMBIMH  peSYJLTATAMH  OCBOGHHS
0DpPAZOBITENLHOH NPOrpaMMbL.
B pesynetare OCBOGHME JIHCUMIUIHHEL (Mogynf) y  obyuarommxcs

(HOPMHPYIOTCH CASIYIONIHE KOMISTERITHH H AOMKHE ObITh OCTHTHYTHI CHEAVIOLHEe
pesynsTaTH 06YyIeHAS Kak 3Tan GopMHpPOBANKES COOTEETCTBYIMINY KOMITETEHIMI:

B pesyanTarte ocBOeHHR
Kon | 0BpaEIOBATCARHON NPOTPAMMEI Tepeucun naanupycMuIx
BOMITETE I ofyUAMHACH 10/ BKeH PesyAETTOR 06y eRNE OO
olIagaTE AT
OK-7 CrocodHOCTEED K | Iname; - METOIB! B COocobs
CAMOOPrAHHIAIHH H | OPraHdIaliEi CaMOCTORTEIRHOM
CAMOODpAT0BARNIO paboTsl B CAMOOOPEI0BAHTA.
PMEHE: NPHMEHATE METOOE |
crocalis OpPraHHIAIHH
CAMOCTORTENLHOMH paloTEl i
cAMOODPAZ0RAH,
ANa0entb; - METOIAMH 1 CnoCoDaMH
OpPragH3aHHe CaMOCTOSTENBROH
pataTh 1 caMonbpai0RAHHN,

OI1K-4 CoocoSHOCTEG  OBOCHOREBATE |  FHEMS: - METOIE NPOBeIeHES AHATHIA
[pHHATHE TexHANeckors | TPOSKTa 1n8 obocHOBAHAH NPOeKTHER
pPeIlEHHs  UpH paspaforke | PELICH Hit,

NpoeKTa, BLIGHpars | WMERth! - IDOBOIATE TEXHISECKOS
TeXHHYECKHE  CpEdcTsa OOOCHORARHA TPOEKTHEIL peinenni.
TEXHOMOTHH, B TOM wHcoe o | SPEdemp - METOTAME BROOpA
YHETOM aROaOrHHeckny | TENHHYSCKHX CPEICTE H TEXHOIOHH
MOCTEACTRRE HX NpHMEHCHHE 0B0CHORAAAH MPOSKTHELS PerlerHi.
IK-2 Cnoco0ROCTRI0  HCTIONLIORATE | FM@ME: - OCHOBE] TPHMEHEHHA
HHCTPYMEHTAILHEE  CPSACTBE | HHCTPYMEHTANLHBIX CPEICTE (AKSTOR
(raKeTs NPHEMTUIHER | NPHETRTHEX OPOCPEMM) I DEUICHEA
mporpaMM)}  A18 PEINEHNS | DPHKIATHEY HHECHEPHO-TEXHHYECKHX
TPHETATHEK HIDKEHEPHD- | 34789 B A04 NpoBegsHnd padoT no
TEXHHMCCKHX H  TCXHHKO- | [POEKTY;
FKOHOMUHECKHX SHOAM, | JMEMS! - NPHMEHATE
NIZHHPORAHAE W NPORBENENHE | WHCTPYMEHTANRHEE CPEICTRE (MAKETH
paboT MO MPoEETY NPHETAOHER TPOTPasMM) A1 pelieHnA
HNPHETAIHEN HEECHCPHO-TCXHHYSCKHX
1A0AY H JINH npoBenesHuMs  paGoT no
MPOSKTY,;
AAademi; - HHCTPYMCHTATEHEIME
CPeAcTBaMH (NAKSTAMH NPHENaIHBIX
NPOrPAMM) I7I8 PEIIEHHS TPHENATIHERN
HIKEeHEPHO-TEXHHISCKHY 3044 § 118
OpoBEIeHHA paboT To NpoeKTy.




FIK-15 CrocobHOCTRERD THATH!

KCHCTPYKTHBHODO MEIIITEHI, METOOE [poBeEHHE AHATHA
OPHMEHATE MCTOIb AHATHIA IPOEKTHBIN, KOHCTDYKTOPCKHX H
BAPHAHTOR NPOCKTHRIX, TEXHOMOTHYSCKHX PeCHHT;
KOHCTPYETOPCKHX B YMETE!
TEXHOMOTHMECKHX peienntt ana AHANHIHPOBATE BAPHANTEL PElICHHN ¢
BEIOOPA ONTHMATBHOD 1B BRIGODA ONTHMANEHOTO 00 TEM
MM HHEIM KPHTEPHAM;
BAAIETE:
HABRIKAMH OQOPMISHAT NPOCKTHOI,
KOHCTPYETOPCKOH H
TeXHOTOTHYecKoll JokyMenTalmm.
ME-13 CODCOOHOCTRID  HCOONBIOBATH | JM@mb; - MCTOOEL HCOOIBIOBAHHS
HHDOPMANHOHHRE TEXHOMOHH | HHQOPMAUMOHHEIX TEXHONORE IR
H HHCTPYMCHTANRHHE CPCOCTBA | ofecnedeHHe TEXHOTOTHIHOCTH
npH paspaboTee MPOSKTOR H3menss
PMEE: - NpHMEHHTE
HHCTPYMEHTRALHENE CPeacTB  JUTA
obecmedcHEE TEXHONOTHIHOCTH
WA

&adentn: - METOIRL HENONBIORAHIS
HHPOPMAOHOHEEI =~ TeXHONOrHl ®
HHCTPYMEHTANEHEIMHE — CPEACTRAME
Qs ofiecnedeHHe TEXHONOMHYHOCTH
CRTE

4. Crpykrypa u cojlepaanie IHCIHILIHHbBL.

Obmas TpyI0eMEOCTE AHCUMTIIHEE COCTABNAET 4 3a4eTHRIX eIWHMUbL (144
aKaleMHLeCKHX H8ca; H3 HWX — /2 YacoB ayAHTOPHEIX 3aHATHH, B TOM HHcoe: 30
HacoB ek, 36 yacos rabopaTopaerx paboT).

Hucomnianaa «Beenenne B TEXHONOTHE OPOTOTHIHPOBAHAA H OpaxtHEy 3D
MEYATH? H3YIACTCA HA NIEPBOM KYPCE B BTOPOM CEMECTpE.

Bropeii cemecTp: AYIMTOPHEIX 3aHSTHI — 4 gaca B Hememmo (36 4acos),
nexnni — 2 5ac B Henemo (30 dacop), naboparopHsle paboTe — 2 9ac B Hegemo (36
4acoB ), OpMa KOHTPONA - IKIAMEH.

CTpykTypa M cOUCpXaHHe [IHCUHILINHE «BBejleHne B TEXHONOIMH
OPOTOTHIHPOBAHKHA H npakTHRy 31 nevatn» no cpoxaM H BHAaM paboTH OTPEAEHE
B [lpunoxennn 1.

Coaepaanne pasienos AHCUHILIHHbL
JHcHHIIHAA BKIFOYMAET B ce0f cledyrollie pasaensl.
Pazgen 1 OcHOBB SUIHTHEHOTO HPOH3BOICTEA.
(JoHOBHBI® IIArH OPH OPHEMEHEHHH AIIHTHBHEIX TEXHONOTHIH, B TOM HHCIE
TeXHOJMOTHE DEICTPOro NPOTOTHITHPOBAHHA.
Bocems maros B aliUTHBHOE MPOH3BOICTRO.
lar | Konuent 8 Tpexmepras Mogens(CAL)



IHar 2: TTepeson Mogeny B *.stl hopmat

Iler 3: 3arpyzra Mogend B yeraHoeky All u pabota ¢ *.stl daiinamu

Ilar 4: Hacrpoiten ¥Yceranosok Al

Iar 5: IlocTpocHue

Ilar 6: Hasneyenne 1 OuncTia

IIar 7: TTocT-npouece

[lar &: [lpumenenne

Uro Takoe aiiMTHREHLE MpoHssojgcteo. Yro HeobxopuMmo an8 aiIHTHBHEE
npoM3eoacTea.  bazomeie  mponecce  aIHTHBHOMO  npoussojcTea.  [louemy
HCMOMBIYIOT TePMHH AAAHTHBHOE NpoHIBOACTEO. [IpeHMyliecTBe ANIHTHBHOIO
MPOHIBOCTEA.

Pa:nen 2 Tlpouecew

OcHOBHBIE  [PONECCH, [PHMEHAEMEBIE B TEXHONOTHAX  OBICTPOrO
nporoTHIEpoBaHHA. (OCHOBHOH [NPHHIMI [MOCTPOGHHS (H3Mdeckoro ofwexta
METOIOM ORICTPONO NPOTOTHIHPOBAHME W ALIHTHEHOTO npowssoacTea, ObnacTa
npUMeHeHHs poTOTHNOE. BeeaeHne | 0a30BEIC MPHHLHIEL

(hrIngeckHe nponeccel, JeKANME B OCHOBE TeXHONOrHH OBICTpOTO
NpOTOTHIHpOBAHHA. (CODEHHOCTH TEXHONOTHH, NpeHMYIIECTBA H HENOCTATKH
TexXHONOTHIE. MaTeplarsl H HX XapakTepHCTHEH,

INMonnepwupatonme crpykrypil. OcHosno#i npurnun 3D nedatn. Obnacth
npaMeHeHHA 3D medaTh.

Pa jgen 3 TexuoJorun

[Mponece doromonumeprzannd, Meropua. O030p XHMHYECKOTD COCTABA
droTononHMepos. OCHOBHBEIE CMOCODB! (POTONOMHMEPH2AIMHA. MacouHoe HanyIeHHE.
DLP texnonorsn. LED wanyqenne.

TE-'_}[F[GJIEII'}EF{ NMPOTOTHITHPOBAHHA OUHOBAHHBIC Ha MpPHOTIECCE
doTomiMepuzayEl. Texnonorus SLA. Texmomorus SGC, FTI, DLP. Texnonorns
MIM., Texunonorus PolyJet.

Crepeomwrorpadus  npamep  mnoctpoerus.  Makpocrepronnrorpadmm.
[Tponece oTonoaMMepesaliny Yepes NPOeKIHOHHYI0 MACKY.,

HPDI_[EC-C HHETP}'E}'IH- Texnonoruu TIPIJTUTHHHPUH.HHHH CHOBAHHBIC Hd4
npouecce akcTpyIun Texunonorus FDM n FFF,

Koutpont nepeMermenne. Pacuer Tpaektopii. Martepranel.

TexHonor#d OPOTOTHNWPOBAHHA, OCHOBAHHBIE HA ClEKaHHH W IIaRISHWH
nopoinkoobpasHe MaTeprHanos. Texnonorus SLS, Texnonorna SLM/EBM/DMD.

MEHH.I-[I-IE-M CIIeKaHHA I'IEII'_‘IEILIIH'E. HEPEPEEDT'F{E. HDPDI.III{DE ]._.[E!I,II:KDJILE K
HITOTOBNECHHID METAUIHYUECKHX ¥ KepPAMHYECKHX MpoTOTHNOE. Bapwantel
CCNEETHRHOMN CTICKAHHA I'Iﬂ]:.ll',‘l[!['l’il:l-ﬂ MH.TE'P'HELI"[ H J.'.I'IZ!lI-'E'MI!E|.iE!I'Iv'[E1

Paznen 4 Hexonnwie nannsie

Hudopuamua o nogrotosxs monenn (stl, pacnonoswenne w 1.4 )STL daitn —
chopmat aiina Ana xpaHenHs JaHHEIX O TPeXMEPHOH MOJemH

[Tporpammioe obecneuenue s nonroroskw STL dafin mna 3] newarn.
Oummbxs ¥ Henpasaenne Tpexseproli monens. [Togrepxusaronmse cTpyRTYPLL

Paszaen S Hoaroroeka daiiaa u zanaun k 31 nevarn.



Tpexmepras Mogens u ee ocobennoct, Pacnpoctpanenssie ommbxn npr  FDM
neuaru. Pabora ¢ 3[-mopensmu. STL aiin — dopmar dadina gna xpaHennsa
TpexmepHbix Mogeael. Hopnepausaiomme cTpyKTYpsl. YIpaBIfromas NporpaMma.

[Tporpasmsuoe obecnevenne ans nogrotoeks STL daiin aaa 31 nesarn. Ommbxn
H HCIPaBNeHHe Tpexmeproil mogenn. [lonnepaupaonie CTPYRTYPEL

Pasnen 6 [Moaroroeka u nedars na Iepconansmom 3D npunTepe.

HacTpoiika napaMeTpos nedyartH ang saganaol Tpexmeproit monean. IlogroTosxa
wIANAHHAY (KO MepeMelleHHe NedYaTaomed roloBkl) Ha NeYaTh Ha NepeoHATBHOM
31 npunTepe. «3amamHe» TOTOBHTBCE ©  yueToM ocofeHHOCTEH reomeTpun
TpE}ﬂdE:pHﬂH MOJSTH M0 CNEAYIOMHM NapaMeTpam:

OnTHMANEHOE BpeMA

—  [lpoqpoCTHEE XapPaKTEPHCTHEH

— Paexon sarepHana

— Kavectso H3nenns

— Ilpocrara nocr obpaborkn

C yuerom napaMerpos oDOpPYIOBAHHA W THII MarepHana ycTaHomaeHHoro B 3]0
npuuTepe. Haygenne npuaumna pabotsl nepcoHansyo 311 npuaTepa.

5. OdpaszopaTebHBIE TEXHOIOTH.

Meroamka npenmoaapaHHA  IHCHHIMHHEE «BBefeHHe B TEXHONOrHH
NPOTOTHITHPOBAHME H NpakTHKy 30 newaTw» W peanuzalusd KOMIOETEHTHOCTHOIO
OAXO0a B HINMKEHHH B BOCTIPHATHH NPeIyCMaTPHBAST HCIIONB30BAHNE CIICIYIOIIIX
SKTHBHEIX M HHTEPAKTHBHEIX (OpM NOpOBeleHHA TPYIMNOBBIX, HHIHEHIYVANLILIX,
aYAUTOPHEIX 338HATHH B COYETAHWH C© BHeaynTopHoif paforoll © wensio
GHOPMHPOBAHHA H PASBHTHA NPOPECCHOHATEHEX HABBIKOE 00YHar0mxCa:

— 4TeHHe [ISKIMH H [poBeleHHe CeMHHAPCKHY 3aHATHH CONpOBOWIAeTCH
NOKA30M  MYJIbTHMEIHIHBEIX MATEPHANOB ¢ MOMOMIEK  KOMIBWOTEPHOH o
MYJAETHMEIHHHON TeNHHKH, WUNOCTPHPYETCA HACTANHEIMA — OOCODHAMH W
Inpn ME-PE[MH HPHMEIIEHHH EDEP-E-‘MEI-IH BIX T‘EII—]'DJT:IJT‘I-{ﬁ ALTHTHEHOID ]]I:IGI-IEB{}JIETBE;

- NOArOTOBKA K BRINONHeHHO nabopaTopHix pabor B nafopaTopHax By3a;

Y 1eneHLIT BEC 3aHATHH, MPOBOHMEIX B HHTEPAKTHEHEIX QOPMAX, OOPEIeneH
[MABHOH LeNbld oDpazoRaTenLHOH [POTPaMMElL, OCODEHHOCTRE) KOHTHHIEHTA
oDyJalomHxead W COJEp/KanHeM  OHCUMIUIHEEL «BBelcHHe B TEXHOIOIHM
OpOTOTHOHPOBAHHA» H B IelloM N0 JHCOMIIHHE cocrasixer 50% aymuropHbx
sanaTHH, 3aHaTHs NexkuMoHHOMe THNa coctasnmor 50% or obmeMa aymHTOPHEIX

IAHATHH.



6. Ouenmounble cpelcTsa LA TEKYVIIEro KOHTPOJAA YCHeBAEMOCTH,
ﬂpﬂ}]-ﬂ}[{}"}'ﬂ‘ﬂ{ﬂﬁ ATTECTAIIHH I HTOraM O0CcBOEHHA AHCUMILIHNELI H }-“I’Eﬁ][ﬂ-
METOAHYECKOE 0Decney eHHE CAMOCTORTEILHOH PAloTEl CTYIEHTOR.

B npomecce ofyueHMs HCHONESYIOTCH CHSAYIOUHE OUEHOYHBIE (OPMEL
CAMOCTOATENBHOH paDoTBl CTYIEHTOB, ONEHOMHBIC CPEICTBA TEKYIIEro KOHTPOIA
YCHEBASMOCTH H HPOMERYTOMHEIX ATTeCTalHH:

— M[OATOTORKA W BEITONHEHHE NadopaTopHEY padoT, HX 3al0HT4.
- Jcce
- DM3aMeH

Unenounnie  CpeficTBA  TEKYHISN KOHTPOJAA YCICBAEMOCTH — BRIHHAKOT
KOHTPONBHBIE BOOPOCEl W 3a1aHid. KOHTPOABHEIX BONpOCOB M 3afanmil mum
MPOBENEHAA TEKYIIETD KOHTPOIA, M3aMEHAIHOHHBY DHIETOR, MPHBEACHE HHKE .

6.1, @onp oueHOYMHBLIX CPEACTE A8 NPOBEIEHHA NPOMEKYTOTHOM
ATTeCTAHH 0DYUAIHXCH 10 JHCUHILIHAE (MOJY.IH0 ).

6.1.1. Tlepewens kommeTeHIMH ¢ yKasaHHeM 95Tanos uX (OPMHpPOBAHHE B
npoliecce 0CBOCHAA 00pasoBaTeNbHON IpoTpaMMEL

B pesynerate OCBOSHHA NHCLHINHHEL (MOJAy/Is) OPMHPYIOTCA CHETyHOUIHE
KOMIETEHIIHH:

Koa B peavasrare ocBoeHdA ofipaiosareib O nporpamysl ofyamnnmics
KOMITETEMLHA AoraeH 0baANATLE
OR-7 CnocoDHOCTED K CAMOOPrAHHIANAE H CAMO0DPEI0BAHNIO
OIK-4 CnocodHocTRO 000CHOBMBATE TPHHATHE TCXHHYCCKOID PEMCHHA IIPH

paipaloThe OPOEKTE, BRITHPATE TEXHHYSCKHE CPEACTRA H TEXHOTOIHH, B
TOM THEE ¢ YIETOM IEOIOTHUECKHX MOCHeACTRER MY TpHMEHSHAA

nK-2 Cooco0HOCTE  HCOOIBIOBATE HHCTPYMCHTANBEHEIC CPEICTEA  (MAKSTH
MTPHERLIHE III'K:IIFEMH] Jid PEINEHHA  [NPHEMAIHRY — HHAECHCPHO=
TeXHHUECKHN H TeXHHEO-JKOHOMWYECKHX 387349, [LISHHPOBAHME N
| npoBeteNua paloT No OpoSKTY

[MK-15 cNOCORHOCTE KOHCTPYKTHBHOMD MEIULTEHHN, TPHMEHATE METONR BHATH3A

BAPHAHTOE MPEETHRIX, KOHCTPYETOPCENX H TEXHOIOTHYECKHX pE:LI.EEHH“
JUIs BRIGOPA OMTHMATEROM

IK-13 COOCODHOCTEID  HONONRIOBATE — HHPOPMANROHHEE  TEXHOMOIHMH o
HHCTPYMEHTANLHLE CPSICTRA NPH PaspaboTre TpoeKTOD




B mponecce ocpoenns 00pasoBaTensHON NPOrpaMMEl JaHHEE KOMIETEHIHHE, B
TOM THCIE HX OTIOENEHEIE KOMIOHEHTEH, (POPMHPYIOTCA MOITANHO B XOJE OCBOSHHA
OOYUAIOMUMHCA JHCIMILUIME  (MOJYNeH), NPaKkTHK B COOTBETCTEHH ¢ Yy4eDHBIM
MMIAHOM I KaleHIapHEIM IpadikoM y4ebBoro mponecca.

6.1.2, Unncanne nokazareaeil B KPHTEPHED ONCHHBAHHA KOMIETeHLIHE,
(OpMHPYEMBIX M0 WTOTaM OCBOCHHA AHCHAIINHBL (MOAYJAHA), ONHCAHHE WIKAN
OLCHHBAHHA.

IoxkazaTenem OUEHHBAHKA

KOMIETEHUHH HA  PamIHYHEIX

ITANaX HX

(HOpMHPOREHNA FRIRETCH JOCTHHeHHe o0y4aoNMMHCH TIAHHPYEMEIX PE3YIIBTaToOR
ofydenHs No THCIHILTHEE (MOIYmO),

Epurepus ouenmsanns
HokazaTens
2 (ne 3muTeHO) 3 (3awTeno) 4 (3aqTedn) S (saMTeHn)
OK-7 - CnocoSHOCTEN K CEHMODPrasisauy 1 carmonfpazosannio
Inams: - meTogel 1 | Obysmommiics Obyuarongiiica Ofvaronriicn Ofvuaonsfica
cnocoOn ASMOBCTPHPYET | ASMOHCTPHPYET HETIOIHDe BEMOHCTPHPYET DEMOHCTPRPYET
OPrafavIAman [ECLTHOE COOTRCTCTEHE EJT'.'.:,[I}"I-DEI.I,HI HASTHHHOD IO
CHMOCTONTENEHOH OTCNTCTBHE HIIH SHAHAR; MCTOI0E H COUTBETCTREHE COOTECTCTEHG
pabors HEAOCTATONHOE | emocofoR OPraHHIamTH CTEMYIOHIHY SHAHWA: | coemyioimsx
CAMOOODEIOBANHE. | coprpeTcTEME CAMOCTOATENBRO pafiorsl | METONOB H cnocobos | anamkii: MeTonOB
CIGITYROUIMX H CaMO0BpPaI0BAHES, OPrAHHATIHA u enocobon
FHAHM: TIOTYCKAIOTCA IHANHTEThLE | CAMOCTORTENBHOH OPrEHA3AIIA
et et ownbke, NposeReTCs paboTEL I CAMOCTOATENEHOH
CHocofon HETOCTATOYHOCTE SHAHHH, N0 | caMooOpasoBaHE, paboThl B
ODTAHHZAIHT PRIY NOKBETENS, HO JIOMYCKAKITSS CAMOOOPaI0BaHH
CAMOCTOATENER | oOyHaOmRHCA HCTRITHESET | HesHANHTEALHLE . CBOGOIHO
A I}aﬁ-ﬂ‘[‘[.] H AHAYHTEIEHAIE ZATPYAHEHHR QITHORH, HETOUYHOCTH, SHEpHpYeT
caMoo0pasosan | TPH ONEPHPOBAHHH HUTPYAHCHEA NP MO0 PE=TEHHBIMH
e IHEHHAMM [PH HX DEPEHOCE | QMHCAHHH OCHOR THAHHEMH.
Hil HOBEIE CHTYALHH, pa,ﬁmu RERT U
ANOMTHEHEDR
TEXHOAOTHI
MR = | Ofvaamimica Oy DEyualorHice Ciyvuaioiuhca
NPHMUHATE METOIBL | ACMOHCTPHPYCT ECMOHCTPHPYCT HEFLTHOES ACMOHCTPHRYET AeMOHCTPHPYET
H chocobE | nonmoce COOTEETCTRHE CREIYIOULHX QACTHHHOE MONHOE
DT L HE OTCYTCTEHE WIH | 3HaHMi: METOJO0E B COOTEETCTENE COOTRETCTEME
cz‘gncmmcmnni‘. HEAOCTATOMHOS cnocobos OpraHHsalHg CIIEIYHHLHK IHAHHH: CeYRHY
paboTs H




CAMOODPEIORARHA.

el T T L T
METONAME
CrocobaMH
OPTaHHZANHE

| CAMOCTOATENEHOR
PADOTEL
caMooOpasoBaHHA

H

H

CooTRETCTANE CAMOCTOATENEHOH pafioThl | METOOOE B CNOCO00D | auamuil: MeTOTOL
CNeLYIOMHX H caMooDpasosaung.. OPraHH3aIHN H crnocobon
HAHKA: nA JOTYCKAIOTER SHAMHTENEHEE | CAMOCTORTCIBHOH OpPTaHH3AIHN
TPHMCHCHHA OUTHDKH, POARIIETCH pafoTEn CAMOCTONTETEHOH
METONOB HEAROSTATOYHOCTS JIHEHEH, 1m0 C:HMDDEFEJGHHHHa., pﬂﬁl;‘l‘l‘hl "
cnocobos PRIy MoKaIaTeNSH, HO JOIYCRAKTER camoofpasosanin
UpraHd3ain OfiyHEHIHHCH HCITHITHRAET HESHAY N TE T HhLEE ., CROGOIRG
camocToATenER | PHAMHTEIEILE STPYAHSHN | oy weroumocTy, | o o
off paforerm | MY OUEPHPORITMN BFCHIY AR CHE OE TpHOGE-TEHHEM
caMooBpaInBaH SHANHIMHA NPH X REPEROSE | onmcamni ocHoB SHAHHAMH.
s R L pafoTel pARIHYHEK

ALAHTHEHED

TEXHONOrHA
CRyunroLEH e L Ofyyarommiics Ofiyaonmaiics Obyumowtiica
ASMOHCTPHPYET ACHOHCTPHPYET HOMOITHOE AEMOHCTPHPYST JCMOHCTPHPVET
MICUTHOE COOTRETCTRHE CAEIYEILLIHX HACTHHHOE MEITHDE
OTCY TOTRIEE MK THAHHI EAaOEHWE COOTRETCTIHE COOTECTCTREHE
HELOCTATOMHOE METONAMHE H cnocofaMu COSIYHMIMX IHAHHA: | clRenyiommx
S TR LR OprEHH3AIHE BRANEHHS METOTAMHE | 3Hanuii: gnaneHne
CACIYICMHX CAMOCTOMTENLHOM padoTsr | M cnocobamm MCTOOAMH H
S H caMo0Gpasosanis. OPTAHHIAINI crnocobuni
pik e JomyCRAKTCS SHAYHTSNBHEE | CAMOCTOITENLHOT OpraHH3aneg
METORAMH B owGKH, NPOABARETCA paforsi 1 CAMOCTORTCABECH
cnacobani HENDETATOMHOCTE IHAHMEL N0 | camoofpazosanmy, pafiors
OPCAH HAAITHE paty nokasatensi, HO SOTTYCKARITCR camoobpaonanus
CAMOCTORTENRE | ofyqamiumiicn MCMBTHBAET | gesmsuMTETLHERE . coolonso
oif pafioTer 1 THAUHTENEHEIE SATPYAHEHHA | oyyefiic, HETOMHOCTH, | ONCPHPYET
camMoodpaiosay | TPH CTICPHPOBAHHEH TATPYAHEHHA TPH NPHOGPE-TEHHEIMH
Ha THAHHAMH NPH HX BEPCHOCSE | anpcalHE OCHOB THAHHEMH,

HIk HOBERIS -CH'[':;'H.L'I.'I-!'H- ]JH'EETEI PATHMHET

ATHTHRHEDL
TEXHOMOFHA

OIK-4 - CrnocobHocThi 000CHOBRIBATE TPHAATHE TEXHHMCCKOTO PEIIEHHS TP paipaborxe npoekta, BRiupaTs
TEXHNTECKHS CPEICTRA H TEXHOMOTHH, B TOM SHCIE ¢ YHOTOM IKOMIOTHYSCKHN MOCTEACTRHE HX IPHMEHEHMA

THTM ! = METOJIE
MpOBeIeHNT
BHATHIE NPEETE
g ofocHoBAHE "
MPOEKTHED
peIEHHI,

Oy yaiommiics
NEMOHCTPHpYET
NOREGE
OTCYTCTHHE WATH
HEAOCTATOYHOE
COOTESTCTRME
CNETYHOIHY
IHAHHHA:

METO 0B
npoBsIcHHA
AHANHIA

OEvHIOIHECE
TEMOHCTPHEPYET HEMONHO:
COOTESTCTRENC CNCAYRILTHE
IHAHHA! METOIOR
MPOBENCHAR AHATHIA
OpOSKTa s
000CHOBARHH NPOEKTHEIX
pemeHER, Jomyckaorcs
THAUHTRNbHEE OIHEKH,
!’!'PZI!H.I'LEI:-'TG:B
HEIOCTATOYHOCTE IHAHAA, 10

DEyvasHics

ACMOHCTRHPYET
HECTHYHGS

COOTReTCTAEHE
CICIYFILTHY 3HAHHE;
METOI0B
NPOBCICHHA AHATHA
NpOSKTA AR
oDOCHOBAHTH
MPOSKTHEL
PEIEHEH, HA

OfvunoLmRca
AEMOHCTPHPYET
IO HHE
COOTRETCTREHE
CIE Y HK
THAMMI: METOOOR
OpoBeICHHA
BHAMHIA NPOCKTA
mnd ofocHopasuMil
MPOEKTHBIE
peImeHHHE,




Ay NoRaiaTenai,

OpOCKTA I8 O CKANTC CRODOTILG
offocHoBAHHE olyUmOUHASH HENLITHERET | HESHAYMTENBHEE ONCPHpPYET
NPOEKTHEL SHAUHTENEHRE TATPYIHEHHS | oGk, HETOUMOCTH, | NpHOGpe-TEHHLIMH
pemmesii HpH ONEpHpoRIHAN SATPYAHCHHA TPH AHAHHEMH,
FHAHHEAMH ]'IFI'[ HX HEFHTHI.'!GI: CHMACGEHHAA OCSHOR
03 HOBRIE CHTYALMH, PafoTE PATTHYHEL
ALTHTHRHEIX
TEXHOMOr M
PMEHB? - Ofiyqaromniics Ofywariuuiics Ofyuarommiicn OfyuaommAcs
TPOBOAHTE OEMOBCTPHPYET | JEMORCTPHPVET HemoinHne OEMOHCTPHPYET TIEMOHCTPHPYET
TCXHHMICCHOC THHTHOE COOTBETCTRHE CIETVHMIIHY YACTHYHOE nofkoe
OOOCHOBAH AN OTCYTCTBHE HIH | SHAHHA: NpoBOIRTL COOTRETCTRIE COOTBETCTEHE
HPOCKTHREY HOOOCTATOMHOS | TENHHYECKOE CACAYIOMAX SHAHHM: | CAexysOumHx
PeUIcHEH, COOTRETCTRHE OBOCHOBAHHA IPOSKTHEK | NPOBOIHTE IHAHMIL: MPOBCANTE
CJIE Y HCHIT RN petnenni, Monyckarrcs TEXHHYSCKOS TEXHHHEECKOS
aHAHWI: THAMHTENEH R {II'J:IHE.H'.H, oOOCHOBAHAA DOOCHOBAMHS
TIPOBSACHHE NPOABIRETCA NPOSKTHEDK NPOCKTHEDR
TEXHRHECKOS HENOCTATOUHOCTS IRAHKA, 10 | pemeHuit, o pemeni,
oDOCHOBAHEA PRIy nokasaTenc, AOMYCKARTCH cenfoIHo
MPOCKTHRIX OOYYRIOUIHACH HCOBITRIBEET | HelHAYMHTENBHLIE OMEpHpYET
PeIISHHEH IHAMUTCNEHLIE ZATPYIHEHHR | ouHOKH, BETOYHOCTH, | NpHOBpe-TemmsMM
MpPH GnepHpoBAHHH INTPYAHEHHA NPH SHAHHEAKMH,
AHAHHAMH NPH X (EPEHOCE | QMUCAHWH DCHOR
HA HOBRIC CHTYALIHE. pifoTe pasan4ie
AJUTHTHRHKIL
TEXHONOTHHA
aAademe: - OV LTS OEvSAIOIIARC S Diyuaouuies Oy iiics
METOLAMH BRIBOpa | ASMOHCTRHPYST ACMORCTPHPYCT KEMKTHOG ACMOHCTPHEYCT ACMOHETPHPYCT
FEXHITIECRH MOAHDE COOTRETCTRHE CAEMYIOMIHX QACTHOHOES T HOE
CpetcTE i OTCYTCTRME HIM | 3uanmil: METOZOE BLIGOpPE | CODTBETCTEME COOTBETCTRHE
i - HETOCTATOYHOE TEXHHISCKHX CPEICTE H CREMYRMIHY IHAMKR, | CHeIYIOmMs
S COOTEETCTRHE TEXHONOIHA COOCHOBAHAE | MeTOADE BEIGOpa THAHNE: METOI0R
PORKCTHEI ﬂ:ﬁ”w ApOSKTHEI PellEHHH, TEXHHYECKHX BROOpA
pemensi Jonyckaiics aflaETenspe | CPEACTE H TCXHIICCHHE
WETONOR OIHGKH, MPOTEAAETE TEXHOMOTHE CPEICTE |
BEIDOPA HEQCCTATOMHOCTE 3HAHKE, 10 | pbocHOBAREA TEXHOTOrAH
b bl PATY NOKAIATENEH, NPOEKTHEIK oBocHoBanEi
CPENcTE H ofyqmomuics HenLTLIEAST peImeHMH, Ho MPOSKTHEIX
TEXHOJOIHH SHAMHTERHBIC IATPYIHCHHA | 1o nvermorey peIncHEi,
oocHOBAHWT NP SEpEpOBRHHH HE AT b H R CEOBOIHO
MPOEETHEL SHAHNAMM NPH WX NEPSHOCE | quyafiy, HETOMHOCTH, | onepupyer
pelmesi H HOBKI® CHTYRIHN. SETPYIAHEHHS ] MpMoGDETERILIME
QIMHECAHAH GCHOR THAHHAMEH,

pafioTil paanHyHEN




ANAWTHEHLIK
TEXHMIOTHA

MK-2 .

= CmocofHOCTE HCOMIBIORATE WRCTRYMEHTANEHEE CPENCTEA (MEKSThl NPUEKTATHER NPOTpamMM) ARd Perenss

NPHKTAAHEY HHECHEPHO-TEXHHYSCKHN. B TEMHHEO-SHOHOMHMECHHN 38084, MNadHHpoBEHHA H npobeiesHs ]jnﬁuu'l' na

NpOoKIY
THATE: OEyyaomuicy O vugroMiey Obyuarpmmiics Ofvyaonmics
| OcHOBR MPHMEHEHHA REMOHCTPHPYET ACMOHCTPHPYET JEMOHCTPHPYET AEMOHCTPHPYET
HECTPYMEHTHNEHEX | nanpns oreyTeTRHS HEMOMHOS COOTESTCTENS | wacTHaHOE NomHoe
CPencTE {MaKeTon .
oo WITH HEJOCTATOMHOE CIEIYIONINK IHEHHT: COOTRETCTRME COOTBETCTENE
TIPCrPaMM) T8 ARG T OCHOBHBIX MPHHUANCE | CHCAYIOUIME FHAHK | CHemyioumm
PeLEHHT CAENVIOLIMX THAHKA: | NONYUEHAN HITENHA ¢ O HOBHEIX sHANHH: OCHOBHEX
MPHEIRIHE OCHOBHRIX NPHHLIMNCE | HCMONESOBAHHEM NPHHLHNOR NPHHLRIOR
HHHCRA[HD- NOMVYEHHS HAIEIHA ¢ | TEXHONOrH NONYUSHHE HRTEANS ¢ | NOMy4eHHS HLIENHS
TEXHHIECKHR 38044 H | pomonsaoeaniesM MPOTOTHINPOBAHNA H, B | HONONEIOBAMHEM C HCTONEIOBEHHEA
AR pOBEEET TEXHOTHA QACTHOCTH, BAAHTHEHEX | TEXHOAOFANE TEXHMTOrHE
I'.'IEE'I:IT e ]]pmm fq:lDTﬂTH.l'LI-'IPDBﬂJ-IJ-:I:E. H TN OO R, I]Pﬂ'l'ﬂﬂll'll-lp{!lﬁﬂl-ll'lﬂ H, ﬂpmﬂﬂ'ﬂlpﬂﬁﬂ“ﬂﬂ:
B HMACTHOCTH, ﬂnn}‘u&nm B TACTHCTH, H, B 4YACTIOCTE,
AUTHTHAHENX SHAYMTENEHRC OITHOKH, | &IIHTHEHLIX ANIHTHEHEIX
TeXHOIOrHA NpoARTIETC TENHOIOIHIE, HO TEXHOTOHE,
HEAOCTETOHHMCTE AOMYCKANITEA CEOHUIHG
wHANEH, o paay HEHAYHTELHEN QnEpHpyeT
nokssaTens, OUAGKH, HETOYHOCTH, | npHoBpeTennEmm
olyyarunics SATPYAHEHHE TTPH IHAHHIMH,
. HCTIRTRIBAET ONHCAHAN OCHOR
INAUHTETEHEIE paboTE! pasnHHHEX
IATPYIIHOHHT NPH ATHTHRHRX
ONEPHPOTIHHH TEXHIOTHH,
AMUFHAMHE [IPH HX
TH:'FII:I-H:I-EE HAa HOBEIE
CHTYALHH,
¥METh: Oty niicn He Ofvapmommiics Obywammmiics Ofyaommiics
[Ipumensts YM2eT HWIH B MEMOHCTPRPYET JEMOHCTPHPYET HEMOHETPHPYET
HHCTPYMEHTAIRHEIE | HETOCTATOHON HCNOMIHOC COOTBETCTEANS | HACTHYHOS TIOMHOE
CpefcTsa (MAKETEI | CTEMEHH YMeeT CITeAVIOMIAX YMEH#H: COOTRETCTRHE COOTBETCTRHE
P ETATHBIY antfpaTe TexHOMOMMIO | ALOpLTE TEXHOMOT OO CHSIYHMIHN YMeHnil; | COemyiommx
HpOTPas) ANA | QPOTOTHNMPOESHKE W, | NPOTOTHOHPOBAHME W, B | BRIGPaTs TEXHONOTHID | yMeH#H: BHBpaTE
pPelelHy B HACTHOCTH, HACTHOCTH, ANANTHEHYK) | NPOTOTHOHPOBAHNAA M, | TEXHOMOIIO
el L AJLTHTHEHYH TEXHOMOTHIC, TR B MECTHOCTH, MPOTOTHIHPOBAHHA
ek e TEXHOMOTHIO, 114 MOTYHEHHS HIIENHA C ANTHTHEHYIO H, B HACTHOCTH,
TERHUHCCRHR SIAY | povoermn wanenng ¢ | npHMEHEHHEM TEXHONOTHIO, I8 AT HTHBHYIO
e llpﬂﬂdﬂﬁ“tﬂﬂ II.'Flllh'[ﬂl-[ﬁl-IHm Hﬂmmmh“hﬂi IID.I'I!.""IEHPLH. J':L"-..'.'Ilf..l'li'lﬂ LH] TEXHONOrHHY, Jne
P&ﬁﬂT i it HHOTP Y MEHTLTERHRIN CPCOCTE {Hamgﬂ MpAMeReHREE M MATYYEHHE HIASTHA
CpPEICTE (NAaKETOR MPHEMATHAX HHCTPYMEHTANBHEN | ¢ NPHMECHEHHEM
OPHENATHRIX TIPOrpan). CpencTE (MAKSTOR HHCTPYMEHTANLH
TMPOT MM ) Jonyeraimes NPHEIAIHEIX BIX CpeICTh
IHAMMTENEHLE ommbke, | HporpaMuM). Yuenus | (TAKETOR




NpOABRISETCA
HEOOCTATOMHOS T
YMEHHHA, no paay
nNokasaTensH,
oyuammiics
HETTLTHBAST
AHAYMHTCARHEIS
IATPYAHEHHA NpH
EII'EFIHPEHEHHH
¥MEHHAMM TIPH HX
MEPEHOCE HA HOBEIE
CHTYAIHH,

BULET
HuctpymerTansae
MH CPEICTRAMH

| (maxeTamMy
MPHETTATHE
MOMPAMM ) 118
peleHHs
NPHBETATHELX
HHAEHEPHO-
TeXHHISCKHX 100g
H I8 NpOBCICHES
paboT no mpoexTY

Oyuasumiich ne

RIATEET WITH B
HEOCTATMHOH
CTEEHH BIaneeT
METOEAMH
CIITHMHIBLIME
FEOMETPHH W NoaGopa
TENHOMOTHE
ALTHTHBHOID
NPFHIROSCTED IUTH
BRIMOVTHEHHA 340849H ¢
NPHMEHEHIEM
HACTPYMEHTANBHEIX
CPedcTs (MAKETOR
TIPHETATHED

TMPOTPAMM)

DOyuaKIHACE RNAACET
METOOAMME OIMTHMHALHE
FEOMETPHYE i NoaGopa
TeXHOAAIHHA

B THTHEHORD
MPOHFEOOCTRER IIH
BEITOAHEHHA anayy
TTPHMSHCHHEM
HHCTPYMEHTANRHEIX
CPEOCTE (MaKeTOR
MPHERSTHE
NPOrPEMM;
AOMYCKAIOTCA

SHAYHTEA MBS 0w,
[TPOAENRETCA
HEROCTETOYHOE T
ERANEHAR HARRIKAMH 110
PaAY MoRAIATEnSH,
Obyuanommiics
HCMETRIBACT
SHAUMTEILHERS
SETPYIAHEHAS TIPH
NPpHMEHEHNN HABLIKOE B
HOBEIX CHTYEIIHAX.

OCBOEHE, HO NPHEIATHE
AOMYCKAHITCA TpOTPaMn ),
HEIHAYHTENLHELE Crofomo
OUIHEKHA, HETOYHOCTH, onepHpyeT
npi nepeRoce YMEHHR | nnpofperenntin
Ha HOBLIE, VMEHIAMH,
HECTAHDAPTHRIC MPHMEHAST HX B
CHTYRALHH. CHTYAUHAX
MORRITETHOH
CIHHLEIOCTH.
Oy o Hiica DiyuarHics =
SHACTHHHO BIAAEET moIHOM OhBeME
MEETOmRM BAALEET METOIAMH
ONTHMHE3ALIHH OIMTHMHIALHH
reoMeTpHE B noaGopa | recseTpHM |
TEXHOKTHH noafopa
AITHTHBHOG TeXHMIOTHH
NPOHIBEOOCTER I AIMTHRHOS
BRIMOUTHERHA 3A0A9H ¢ | [POHIB0ACTEA 170
J.'I'FIHHEHEHE'I’EH BEIMTOTHEHHA
HHCTPYMENTANLHEIY | 3A8aYH ¢
CpencTs (MaKeTos NP HMEHEEHEM
TIPHKIAHEX HHCTPYMEHTANLH
OpOrpass); HapskH | BIX CPEACTE
DEBOSHEL HO (naxeTon
OOMYCKAIOTCH DPHERATHEN
HETHAGH TR L RIS MPOrpanM);
owrefikH, HETOMHOCTH, | cRoBOIHD
3ATPYAHEHHA TPH TIPHMEHTET
AHAT M THRMSC KN MoAyHeHHED
DICRAHAN, EPeR0Ce | HABRIKM B
VMEHHHA HE HORENE, CHTYRLMRY
HECTAHIAPTHLIS MOEBILEHACH
CHTYALIHH. CIMOKHOCTH.

ITK-15 - cnoco0HOCTEI0 KOHCTPYKTHEHOTO MBIINEHHA, TPHMEHRTE METOIM SHATHIA BAPHAHTOR ITPOSKTHEX,
EOHCTOYRTOPCKHN M TEXHONOTHHECKHN PemmeHa 18 saiiopa ONTHMAIBHOTO

EpaTepnn onemnsaiam

MoxazaTent

2 (Ee 3auTens)

3 (zavuTeno)

4 (3auTeno)

3 (zasrmeno)




MpoSRISeTCS

OIIHGEH, HETOYHOCTH,

THATE! O&ygmomuitcs Ofymarommiica OfvumonHics OGvumoniiics
METOIR MEMOFCTPHPYET NONHbE AEMCHCTPHPYET DEMOBCTRRPYET HeMOHCTRHpYET
IpoRSIEHHS CTUYICTERE HIH HENOAHOE COOTRETCTENS | YACTHYHOE COOTREETCTEHE | MOARGE
AHANHIA HEAOCTATOYHOE SHAHWI METOIOE IHBHMED METOIOR COOTRETUTEHE
NPOEKTHE, CHOTECTCTEHE JHAHHID [IPOBCACHNR AHANH3A | NPOBEICHHA AHANHIA FHAHMH
KOHCTpYETOpS | Mo L oAnn IIPOBEIEHHS IPOEKTHE, NPOCKTHBIX, METOIOE
KHX H AHATHIA MPOCKTHEI, ROHCTPYETOPCKHY M KOHCTPYETOPCKHX H OpoBelenns
Texuonorayee | Foo- TPYRTUPCKEX H TEXHONOTHYIECKHY TEXHONOTHYCCKHEX aHAnH3a
KHX pemennit; | TSSHONOTHICCHIX pelenHtt pemeHRii. IPOeKTHEX,
peteHii Honyexawmea HomycrawoTea KOHCTPYKTOPCK
THAUHTENLHLIE omnike, | HeaHAuHTenEHER HX Il
NPORETACTCR OITHDEH, HETOMHOETH, TeXHOIOTHYECH
HEAOCTATOUHOCT | ATPYAHERHA WX peImenit,
IHAHHHA, 0fyHarmuics eBOBAKO
HETIRITEHEBRBET 'D‘“EP'HF}'ET
IHAMHTENBHBIE MpHOBpETE LM
SAT Y ARCTME IPR IHAHHAMH.
OMEPHPOBEHRH IHAHEEM
HpH HX NEpeHOCE HE
HOEEIC CHTYAITHM,
YMUTR! Obywatomuiica He yMeeT DhygarsuHAca OO v uaro I HiCA Offyuammeic
AHATHIHPOBAT | WIH 8 HEAOCTATOMHOMR NMEMOHCTPHPYET MEMOHCTPHPYET JEMOHCTPHPYET
b BADAAHTH CTEMEHH VMEET HEMOIHOE COOTBETCTENE | MBCTHMHOE COOTEETCTIME | MONHOE
petneHmii ¢ AHANHIHPOBATE BAPHAHTEL | YMEHHH) YMeHHN AHATHIHPOBATE | COOTBETCTRHE
P LR pemeHnl ¢ Nenbie Bubopa | AHATHIHPOBATE BAPHAHTE POIICHHT ¢ | yMeHo
BEIGODE ONTHMATEHOTE [0 TEM RAPHAHTH PCIOCHHA ¢ | menwao mefopa AHANHINPORETE
onTaMansHor | AR HHEM KPHTEPHAM Hneneky BeIGopa ONTHMATEHOrD 00 Ten | BAPHSHTEL
| O TIE TEM JLITH OTTTHMANMLHOD 110 TEM | WA WHEIM KpHTepHAM, | PEIICHHA ¢
HHEIM HITH MHEIM Yueune ocpogHD, HO Hensiy BEIGOpA
K PHTEPHT; KpHTERHAM. AOIYCKAIOTCA ONTHMAMEHOIG
Homyexaiores HEIHATHTCIBHBIE 0 TCH HIIH
AHAMHTENBHEE Oubky, | OWAGKH, HETOYHOCTH, HHEIM
MPOREIASTCA SATPY.IHEHHA, EpHTEpHIM,
HEAOCTATOUHOCTE Crobonno
VMEHEHI, no pamy OTEPHPYET
MOsAATE T, OpHOGpCTEHARH
fﬁ}"lﬂ‘rﬂl:llliﬂt‘:ﬂ YRECHHAMH,
HENBITEIELET
FHAUHTENLHME
BATPY.IHSHHA [T
OFEpHPOBAHAH
YMCHHAMH NPH WX
[HIEpUHOCE Hil HOBEIC
CHTYALHH,
BJIAETL: Ofy«mowmmics He pnaaeer | OSygasowmmitca enageet | OGyvsawomuiica vacTiuno | Ofyuawinuics
HARLICAMH HIH B HENOCTATOMHOH HABBIKAMH BIIA/EeT HABMKAMHA B MOUTHOM
nq:npm..'mnu.ﬂ CTENSHH BAALSET opopaTEHHS oopMaeHns O LaME RIARSST
OpOeKTHOM, HABBIKAMH OQOPMASHHN | TexHoToTrHIecKoR TeXHONOTHIECKOH HABBIKAMH
KoHCTRYETOpe | TEXHOMOIIHECkoi AOKYMCHTAIIHH B IOKYMEHTALTHI. ohopMIeHET
Ko H AOEYMEeHTALHHA, HEMMTHOM 0Fbese, Hapbiku oopoensl, HO TEXHOIOTHISC -
TeXHOLOIHYEr Honyexawomea OOy CKARTCH KOH JoEyMeH-
Kofi THANHTEN EHELS OOE0KY, | HEITHAMHTENEHENS TAIINH,




AdOBEYMEHTELH

HEFOCTATOMHOCT
ENAOEHWH HABRIKAMH IO
PADY BOKARATEREH,
ofyuaommiicn
HENGITRIBEET
SHAMHTENbHEE
SATPYAHCHHA MPH
NPHMEHEHHH HABLIKOS B
HOBERIX CHTYRLHAX.

TP HEHIE TP
AHATHTH S KX
OMCPaENHAY, MEperoce
VMEHHH HA HOBEIE,
HECTAHEAPTHLIE
CHTYBLHH,

ITK-13 - cOOCOBADCTRIC HCNOUIB30BETE HHOOPMAIHOHHEE TEXHOTOTHH § HECTPYMEHTAIBHEE CPeIcTDa IpH

pazpaboTe NpoeKTos
THAKTE: - Ofy=amnmmHics Covuaroimica Ofyuammiics OGyuaroi pfica
METOIE AEMOHCTPHPYST NONH0S | ACMOHCTRHPYCT HeNOIHOE JeMORCTPHpYET AeMOHCTRHRPYET
HCIIONBSOB | OTCYTCTEHE HIH COOTBETCTRHE CASTYRMILHX HACTHHHOE COOTRETCTRHE | TIOAHOE
AHHA | HENOSTATOMHOE IHAHHIE MeTOmOE CRETYRHLHX JHAHH: COOTEETCTEHE
HEQOPMALL | copTReTCTRHE FCTHIRS CBAHHA METOA0E HCNOMEIORAHHA | CHEMVIOLIHX
HORHBIX CREMYIONIAY SHAHWI: HHPOPMALTHOHHEX HHACPMATHOHHBI THAHHH;
TEXHONOMH | yeronon TexHonOrui 1 TexwonorHit 1ua MeTomon
i amn HCHOMEIOEAHHA oficcneseHie ofecnesenne HEMOITh30BIHHA
abecnenen HHEIOPMATTHORHER TEXHOMOTHYROCTH HAIENHY, | TEXHOAOTHMHOCTH WO PMALIHOIH
:i':xnnnnm TexHONOTHE g MoTycKRIITCR SHANHTENBHHE | HILIHA, B0 JOMYCKNOTER | WX TCXHOAOTHA
i checneseine OLIHGEH, NPoaRisETed HEZHAYHTCTHHEE s
R TEXHOMOT HYHOCTH HENOCTATOMHOOTS IHAMHH, no | ok, HeTosiocTI, obEcTeeHHE
HAIeHA Py HokasaTeIeH, SETPYAHCHHA TP TEXHOAOTHYHOCT
ofyHRIIIHACE HCTINTHERET | OMHCARHH OCHOR paBoTal | W wamenud,
FHATHTENLHEE FATPYIHEHHA | poaiHyHex AQoHMTHEHEK | cBoDoaHD
NPH ONEPHPOBAHKI TEXHOIOrHF ONEPHPYET
AHAHHAMM NPH MY NEpEHOCe npHeSpe-
HA HOIBEIC E-'T‘I'.I"'I_f‘ﬂl,lHE'l. TEHHEINWK
AHAHHAMHA.
pueme: - | Ofysammpiics He CIfveaonkc s Oiyuarombica Ofvumomiics
NPHMEHHTE | YMEST HIH R EMOHCTPHPYET HEMOTHOS AEMOHCTRHPYET ACMOHCTPHPYET
HHCTPYMEH | HenocTATOMHOH COOTECTCTEHE CIEHYHIITHE WACTHUHOS COOTBETCTEHE | NONHOS
TAbHBLS CTEMEHn YMeaT YMEHHR: NPHMEHRTE CIEAYIOLINN YMEHET: COOTRETCTRNE
CPEICTER MPHMEHHTE HHCTPYMEHTATLHEIE MpHMEHHTE CARTYIHILHX
A MHCTPYMCHTAABHEIC cpejcTsa AnNs 0DECTICHEHHE | HECTPYMEHTATEHEE e
ofc2medel | pnanerna nos TEXHONOPHYHOCTH Hilenua | CpencTea anm MPHMEEHTS
i DOECmesEHIS NonyeramTen sHasmTe bR | obecneueHRe HHCTPYMCHTETE
b HOATH | rexmonornumocs OILHGKE, (POTRISSTCS TEXHONOTHIHOCTH HI{€ CPRacTEa
E::L:I b 3R HENOCTATOTHICTE YMEFHHE, HEAETHA Y Menis ana
M1 PHAY NOKEIETENEH, OCEOSHAE, HO ofecreueHHe
OOVHERIHACE HCTIRITRIERET | MOTTYCRANKTCH TEXHOAOTHYHOET
FHAYHTETEALRS W}'.EI.HEIIHE HeIHAYHTEIEHEIE H HEICITHA,
[IPH ONEPHPOBAHMI OIIAGKHE, HETCOHHOCTH, Caolomig
YMEHHAMA NPH BX MEPEROCE | MPH Neperoce YMeHRH #e | orepupyer

Ha HODRG l:-i-:l'l'}"ﬂ.i."'li'[.

HOBEIC, HECTAHAAPTHRIES [ MpHOGpe TEHHBIM




CHTYAITN. H YMEHHAMEL,
NPHMEHAET HX B
CHTVALHT
o NOEHMeHHH
CIOMKHOCTH,
BAAOEHL! - Ofyumonndics He Ofyuaromuhics piageeT Ofyumommiics dacriune | OSyuaomuiics
METOIEL BJAOCET HIH B MCTOAAMH HCNONEIOBAHEA | BIAOCCT METOAAMM B TICUVTHOM
ucnomaopan | feACCTATOUROH HEQOPMATHOHH R HCMOML30BAHHA offbene RAANSET
| mu Gt e ald TEXHONOTHH | WHOPMALHOHHEX M AT
HHOPMATHC METOEAME HECTPYMEHTAEHBMA TEXHMIOTHE 1 HCHaTRIORAHH
N— OB IOBSHNE CpelCTRaMHE [ HHCTPYMERNTANEHEBMMHA q
vexnonormi | PHPOPMAIAORHELL obecreden e SERECIRAME. IR HHBOPMATIHOH
HHCTPYMSHTR EE:;;EHM TeXHOMOrHIHOCTH Ej::rrﬁ;m HETX
MEARMH S HIMIENHA, NOMyCRATCH — TCXHOJIOTHA 1
cpemcrmaMm | CPoACTeaMiE AR SHAMHTEAEHEIE OUHBKH, S HHCTPYMERTL
A obECIEYeHHE NpPOARAIETER e HEEIME
Dﬁml'll:"-].E:HHE: TEXHOMOIHMHOCTH HEOCTATOUHOETE RIADSHA AR FTE ﬂpﬂ.[lf."fl.‘E-.'ELh'IH
TexHONOrYE | A FIARAIEAIA T P OIHEEH, HETONHOCTH, FRE
L e noxasarensit, Ofygammtica SETPYIHEHHA IpH Y Prm
HOTIATHIDAST SHOUHTEMLHEIE | o i T p—
it oo e OMEpalHax, nepeHocs CTH HIACTHA,
PHMEHSHHE HARLKOE B VMEHWT HA HOBHIE, i
HOBLIX CHTYAIHIX, HECTARARPTHLE i
CHTYELIHH, MONYHEHHEIE
HARLIEH B
CHTVAIHAX
NOERILEEHHGH
CINRHOCTH,

Dopma NPOMEKRYTOMHOI ATTECTALHN: JKIAMEN

TpoMexyTouHas arTecTalnd o0y4aromuxes B dopMe sx3aMeHa MPOROIHTCA
[0 pesynsTaTaM BEMOAHEHHSA Boex BHOOB y4ebmnol paborel, npenycMoTpeHHBIX
yaeDHBIM IUIEHOM N0 JaHHOH JHCUHIIHHE (MOIYMIO), NPH 3TOM YYHTHRIBAOTCH
PE3yALTATEl TEKYILNErD KOHTPOJIA YCNEBAEMOCTH B TeueHne cemectpa, OneHKA
CTENEHH JOCTHAEHHA O0YVHAIOMHMHCA [IAHHPYEMBIX Pe3ynsTaToBR O0YHeHHA NO
AMCUMTIIMHEE  (MOZIYMI0) NPOBOIMTCA NpelojasareneM, BeyIIHM 3aHATHA Mo
AHCUMIUIHEE (MOIYII0) MeToLoM 3xciepraoil oueHky. [To #ToraM mpomesyTodHOH

ATTeCTALHH 10 JHCHHNIHHE (MOAYIHD)

«XOPOIIOy», KYIOBIETBOPHTENEHON HIH «HEY0BIeTROPHTEILHDY,

Obgsare/lbHEIMH YCIOBHEMH MOITOTOBKH CTYIEHTA K HPOMERYTOYHOH
Beex nabopaTopHeix pabor,
NpeaycMOTPEHHBIX MporpaMMoli TaHHON THcHunImELL.

ATTECTANHH ABRTACTCHE  BRITIOOHCHES

CTYASHTOM

BRICTARMACTCA OISHEA  &OTMHSHO,




Hikana onenusariia

Onucanue

Owruano

Bemomnens:  ece  sudm  yuebuoli  paboms:,
npedycmompennsie paboyen npocpavmot, Cmydenm
OEMONCIIPUPYEM  COOIMBEMCMENe  INanuti, yMenut,
HOGLIKOS HPUEEdEHHBIM & Mabiuyax Roxasamener,
OREPUPYEM HPUODPEMERHELMU IHAHUAMY, VMEHRWML,
HOBBIKAMIY, NPUMERAEN LX 8 CHINIUAY ROGBIUEHNOT
croxcrocmu. Ilpu smom smozym Gwme  donyigens
HEIHAYUMENEHEIE MUNGKY, HEMOUNOCII, JAMBYOHEH I
RpH GHOTUMIUYECKUX OREPAYUAX, NEPEHOCE FHAaHUE U
MMENU Ha HOBBIE, HeCIANAaPIMKEEIE CUNYaliu,

Xopowo

Brinonnenst gee ofnzamensubie VeIOsus Rod20mosku
cmydenma K HPOMENCYMIONHON  ammecmayu,
HPEOVEMOMPERHEIE  HPOSPAMMON  OUCHUIINN DL,
Ofywaoguiics deMOHCTpUDVEm HACTHUYHOE
coomeemcmeate IHAHUL, donycRaiomes
HEIHANUMESTLHLE OMUDKL, HEMOUHOCHIY, 3AMPYONEHUR
RN AHATUMUMECKTX OFNERIYURX.

Yooeremaopumensrio

Brunoauenst ece ofAsamensnsie VEI061A HOOZOMOeKY
cHydenma K HPOMENCYMIONNON  ammecmanyuu,
HpedycMompeRHnie HPOSPAMMOT CUCIfUrTFHbL.
Obyuaiotutica demoHcTpupyem HEHOMHOE
coomeememane uauuil. Jonyewaones snavumensisie
QWNOKY, NPOABIREMCA HEJOCTAMOUHOCIND IHANUE, o
pady  noxazamenet, oOVUMOWMUTCE  WCHBIMLIGaem
SHAYUIMERbNBIE  FAMPVOHEHUA  NpU  ONEPUPOSIHNN
SHAHUAMYE NPU UX HEPEHOCE HA HOBBIE CUMVALLL.

Hevdoaremeopumensto

He smnomensl ofAzametsibie VOROBUA ROOS0MOGKY
CHIVOEHMa K HPOMENCYMONHON  aGmimecmaiii,

| ApedVCMOMPERRWE Rpocpammon  ducyunauno, FHITH

Crmydenm deMOHCHPUDYER HENOTHOE COOMBEMEMEaNs
IHANKN, VMEHLI, HOEGLIKOE RpUSE0eHHbiM 8 Mabiutjox
HoRaIAMENel, JONVOKQIOMCH IHAULIMETENEE OWmbKY,
HPOSETAEMER OMCYMCMEUE Inanul, YMenntl, Hassikose
o padY  HOKQIQMENen, CMyOeHm  CHbIMbeaen
FHANNMENLHEIE  JaMPYOHENUR  HPU  OREPUPOSaHIU

IEHMMHH W VMEHUAMUY RPN LNX REPSEHOCE HA HO8BIE




CHMTCIY L,

MoHIE! DUEHOUNLIX cpeacTB npedcTasiensl B [paaokennn 2 & pabogei
MpOrpaMme.

7. ¥qebno-meronnueckoe 0 HndopMannoanoe obecnedenne THCHHILIHHEL

A) OCHOBHAN JHTEPaTy pa:

L. H. Tmbcon, M. Posen, B. Cragep. Texmonorum AmIATHBHOTO
npoussonctea, M.: Texnocdepa, 2016. — 646 c.

2. Cycnos, A.T'. HayrkoeMKHe TEXHOIOIHH B MAITHHOCTPOEHHH. [IEKTPOHHRL
pecype] / AT Cycnos, BM. Baspos, B.®. Beseazsrnwii, 10.C. Aspaamos. —
DnexTpod. gad. — M. : Mamusocrpoenne, 2012, — 528 ¢,

- hups:fie Janbook.com/reader/book/5795/#1  (anexTporno-GHOMHOTEYHEIMK
CHOTEMAMH «JJany)

3. b.1O. Canprixun, TT.A, Tletpor, I'.IL. I'yenn. OCHOBBI AJLTMTHBHOIO
[MPOM3BOIACTBA, Meroamdeckie yKa3aHiA K BhINOAHCHHIO NaSopaTopHLIX paGor
118 CTYAEHTOB, OOYYAlOIIMXCR MO0  HANPaRNeHHK noxrotomkw  15.03.01
«MammrocTpoeERER, M. MOCKOBCKHMH IMTOJTMTEX, 2017. - 30 c.

0) AoNOAHHTEALHAS JHTEPATYpa:

l. Chee Kai Chua, Kah Fai Leong, 3D Printing and Additive Manufacturing,
Principles and applications — World Scientific Publishing, 2015 — 518 c.

2. 3nenxo MLA., Harafines M.B., Jlosdem B.M. Annurusane TEXHOIOTHE B
MampHocTpoeHHA. [locoGue ang wawenepon, M.: IHL] PP OI'VIT «HAMM» 2015,
220 c.

3. llerpoe ILA., Canpeixas B.H). Texnonorun GRICTPOro npoToTHIHPOBAHIA.

- M.: MI'TY «MAMI», 2011

&) npozpaMmioe ofecneyenue W RHMEPHEM-PECYPChl:
hitp:/fwaw, rp-lab.r/

hitp:'www.rp-center.com/

hitp://3dtoday.ruwiky/

hip:ivk.com/elub87329516

http://3d-expo.ru

httre/f'www. metal-am.com/




https:/itu.wikipedia.org/wiki/*D0%9F% D1 %80%D0%BEY% D1 %8 2%D0%BE
¥D1%82%D0%BE%D0%BFY%D0%BE% D] %80%D0%BE%D0%B2%D0%B0% D0
#BDYD0BEYDOYBS

hitps://u. wikipedia.org/wiki/2%D0%91%D1%8B%D1%81 %D 1%:82%D1 %80
#DO%BEYDO%BS_%D0%BF%D 1 %&0%D0%BEYD 1 %82%D0%BE%D| Y182%D
02eB 8% DU%BFMD0YBEYD1 %804 D0%BEYD0%B2%D0%B0%D0%BDY%D0%
BEYWDO%%BS

llporpammuoe ofecnevenne BRMOYACT yueOHO-METONMUECKHE MATEDHANE B
MMEKTPOHHOM ~ BHOE, NHIGHIHOHHOE Nporpamduoe obecneyenme mne CAD-
MOMENTHPOBARHA K ynpasineHus 3[l-Mofensio npH moAroTopke sagaHms ang 371
NevaTH H NpoTOTHITHPOBAHHA.

8. MarepuansHO-TeXHHMECKoe obecneydenne AHCIHILTHHbL.

Aynuropun B naboparopun kadeapr «OMIuAT» AB2508, AB2509, a taxue
nafopatopna «AINHTHEHRE TexHomormms AB1707 m ABS001(1), AYIHTOPHA
OCHALIEHB, KOMIBIOTEPHOH H NPOeKIIHOHHOH TexHHKOH,

ObGopynosanue n annaparypa:

- OGopynosanue ana ALIHTHEHORO nporsBoacTsa 311 npuntepe: fabbster

- OGopynoanue 118 ARIHTHEBHOTO Npoussoaetea 3 /1 npraTeps picaso;

- Obopynosarne Ais AUMTHEHOTO NponssogcTea 3 J1 npuareps: wanhao;

- O%opynosanse 114 nocrofpaboTkH IpoToTHNOR

- PACXOJIHEIE MATEPHANE;

- MPOSKTOP C KOMIBHOTEPOM W NOADOPKOH MarepHanoB I8 NexkuHii H
natoparophux paboT;

JlaGopaTopHbie MaTepHaabl:

- Ilpumepst 00BEKTOB, NOMYYEHHEIX METOJAMK AJUIHTHBHOTO [POMIBOJICTEA
N0 PAIIHYHLIM TEXHOMOTHIM;

Bemonuenne mabopatopHsix M NpakTHYMecKHx 3aHATHE  npeamonaraet
HCHOMLIOBATE CHSUHANHIHPOBAHNEIE TabOPaTOPHH NMPeOnpHATHE H OpraHH3aLH,
HMEIOIIHE COBpEMEHHOE 0DOPYI0BAHNE W ONBIT POBEASHEA HCITEITAHK,

9. Meroguueckne peKoMEHALHN IS CAMOCTOSMTENRHOH padoTel
CTY/ICHTOR

CamocrosTensHas pabora RENSETCH ONHHM W3 BHIOB yuelOHeIX 3ansaTil. [lenk
CaMOCTOATENRHOH padoTEl — NPAKTHYSCKOE YCBOSHHE CTVICHTAMH BOTMPOCOB



AILIHTHBHOTO MPOH3BOACTEA PACCMATPHBAEMEIX B TIPOLECCE  WIYHCHMH

THCHMTITHHBL.
AyIHTOpHAN CAMOCTOSTENRHAS paboTa N0 JHCHHIUIHHE BLRINOTHAETCH HA
YuebHLIX 3HSTHAX N0/] HENOCPEICTBEHHEIM PYKOBOICTEOM IPENOIaBaTels | 10 ero
3AAHHID.
Breaymuropran camocTosTensHad paboTa  BRIOONHAETCH CTYAEHTOM 110
FANAHHKD MPenojasaTend, Ho 683 ero HeNoCPeICTECHHOID YUACTHA

3anaumn caMocTOSTENBHOI PAGOTE CTYICHTA:

- PA3BMTHE HABRIKOR CaMOCTOATeNsHOH yuebuoit paGoTsr,

- DCBOEHHE CONCPMCAHNS JHCLHINMHEL

- yriyOneHHE CONEpOKAHMA H OCOIHAHHE OCHOBHEIX TOHATHI AHCIMIUIHHEL

- HCHOONBIOBAHHE Marepwana, CcoOpaHHOTO H  MOAYYEHHOTO B XOue
CAMOCTOSTENEHELX IAHATHEH ana atperTHBHOH MOArOTOBKH K

AUfpepeHITHPOBAHHOMY Sa4eTyY HIH JKIaMERY.
Bunni BueaynnToproil camocTonTeabHOH paboTe:
- CAMOCTORTEIEHOE HIYUEHHE OTASNEHLIX TEM JHCITHILUTHHEL,
- MOATOTORKA K NIeKUHOHHRM 33HATHAM;
- NOATOTOBKA K Na00paTopHEIM paboTan;
- HAMHCATE 3CCe

Ana primonmenHa moboro BHIa caMocTosTensnod paGoTel Heobxomumo
NPOHRTH CNEAYIOMIHE ITAMEL:

- OTpeeNeHHe NN CaMOCTOATENEHOH paboTer,

- KOHKpeTH3ALHA DO3HABATENEHOIN 3aavn;

- BRIOOP aIeKBATHOTO criocoda JefcTEHE, BEIVIIEr0 K PemleHHIO 38 1a4H;

- MIAHHPOBAHKE paboThl (CAMOCTOATENBHOH HIH ¢ IIOMOLIEIO TPETIOARATENA)
Ha T 3amaHen;

= OCYHIECTBICHHE B IMPOLECCE BRINOJIHEHHA CAMOCTOSTENRHON paboTh
CAMOKOHIPOIA  (MPOMEXYTOYHOTO H  KOHEYHOrQ) pesynsTaToB  pafotet  w
KOPPEKTHPOBRKA BEINONHEHMHS padoTEL

HacTs marepHasa OCBAMBASTCH CTYICHTAM CAMOCTOSTENBHO C MpHMEHEHHEM
omnaiin  kypea httpsionline.nospolytech.ru/course/view.php?id=769 B xone
OCROEHHA OHNAHH Kypea CTYASHTY PeKOMEeHIYeTcHd BHHMATCIBHO O3HAKOMHTHCH C
MEKIHH H OpakTEYeckum paboramu B ounaiin dopmarte. OcBoEHHE AEKIHOHHOTO
MaTepHana OpPOBePHETCH  NPEnofaBarenseM [0 YCNCeMHOMY  BHIIOVIHEHHRO
KOHTPONBHOTO 3amaHfs (Dcce). [Mocie npoxomIeHHs MTEKIHOHHOIO MaTEpHaIa
CTYJIEHT MOWET TPHCTYNATE K OCBOSHHMIO MPaKTHYSCKHX 3aHATHE Takae B oHnain
thopmate. [Ing BEIMOIHEHHA NPAKTHYECKHX 38/8HHH PEKOMEHIYETCH O3HAKOMATECH C
METOIHKGUH.

Uprasmzanus  caMocTosTensHol  paboTel  BEMIOWAeT MecTo, BpeMA M
IPrOHOMHEY pabodero MecTa, 2710 NOIBONSET CONETE KoMQOPTHRIC YCNOBMA IS
TBOpYeCKOH paboTe,



Bonpocsl, BEIHOCHMEIE HA caMocTORTEALRYI0 pabory (Dece)
[TpuMeHEHHE ALIHTHBHEX TEXHOIOTHHE B NPAMOM LHQPOBOM NPOHIBOICTES
uznemnii, (OK-7).
Henonksosanne W npEMeHeHHe 0BOPYA0BAHHA AZNHTHBHOTO NPOHIBOACTEA B
MALIMHOCTPOSHHH H HHLIX chepax (OK-7).

10.  Meroan4ueckne pexoMenaanny 118 NpenojaBaTe/ns

OcnoBiioe BHHMAHHE NPH H3YYEHHH OHCIHILTHHE «BEIEHHe B TeXHOIOTHH
HNPOTOTHOHPORAHHA B nNpakTHky 3D newarny [Ipy wayuennn pasnoena «segenne B
TEXHOTOTHE NPOTOTHHHPOBANAA W NpakTHKY 3D mewaTH» Ccaegyer VIEnATE
BHHMAHHE HIYIEHHIO OCHOBHBIX MOHATHIA B 0bmacTs GEICTPOro MPOTOTHNHMPORAHKS,
OCHOBHOTO NPHHINNE W TPHMEHEHIA TEXHOIOTH

Teopernueckoe MIyYeHHE OCHOBHEIX BOTPOCOB PA3NENOB  IHCIIHIUIHHEL
JOMKHO 34BePIIATRECE NPaKTHYecKol pafoToii.

Ans  axTHBHzanME  yueDHOTO TpoNecca NPH  HIYUEHHH AHCIHTUIHHEI
3heKTHBHO TNpPHMEHEHHE NpeseHTalMil M0 palTHYEBIM  TeMaM  Jeximii
1a0d0paTopHelX paboT.

Jins npoBeIeH A 3AHATHIA 10 AMCIMIUTHHE HCMOAB3YIOTCH Cpe/icTBa 00yuenus!

- yuebuukH, HrdopManuonnse pecypesl HuTepHeTs;

= CTIPABOYHBIE MATEPHAIIL!I H HOPMATHBHO-TEXHHIECKAN JOKYMEHTAIHA;

= METOIHHECKHE YKAZAHMS 113 BRINOMTHEHHA Na60opaTopuLix pador.

NPHJIOKEHHA k paGoueii nporpamme

I. CTpyETYpa H colepialne AHCLHNIHER

2. QoHI OLEHOYHBIX CPeICcTR

3. Temaruxa nabopaTopHbix paGor W TeM OCBAMBAEMEIX CTYISHTAMH B
thopmare onaaiH-Kypea (CamMoCcTOATENBHO).
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Hepevwens onenoMALIX CPEACTE MO THCUHIIHAE
“BBenenne B TEXHONOTHH HPOTOTANKPOBANAA W npakTHKY 3/ neuarn)

Haumenopanne [IpencrasncHne
énl'é OUCHOMHOTO KpaThas XapakTepHeTHI OHER0THOTO OLEHOYHOTO
; epeliCTRA CPencTna cpenctea B DOC
HJIOF NpEnojanaTend oo CTYIEHTOM, [k
Yorauit onpoc OM0 — CHOTEMATHIBLME W YTOYHEHHe |ROMILIEKT
1 O Diainart} MEIOIMNCH ¥ CTYNCHTA JHAHHHA, npopepea ero  PEIAMCHAIHOHEELS
HHAMBHAYANBHRIX = BOOMGEHOCTEH  VOBOSMHS  |BHITeTOR
MATEPHANE
i s Gt a e IR
TaGopaTopaiie afoparo
2 Eﬁ (JTP) BTHE, ONLITA, IKCOEPHMENTa H BRIMOTHETHA ﬂﬂﬁ ! s
e CCNEYROMUX PACHCTOR, A TAKKE COCTaRNEHs Foout & .
ek OCHALICHHE
[Ipoaykr CAMOCTOATENLHOM padoTH
Yhoenra, npeacrasnaromuii coboll kpaTroe
WIOMENHE B [(HCEMEHHOM EHIIC
Seca OTYSEHHEIX PEIVABTATOR TEOPeTHEECKOTd
3 () HaA3a enpegencanod maygnol (yuebuo- |[BapuanT 3azasfs

CCnefopaTenbekol)  TéMmE, e awTop
KPLIBAST CYTE HOCHEmyemofi mpobnemss,
PHEOAHT PAVIHMHLIE TOYKH ZpCHAR, @
cobCTREHHEIS B3MTAON Ha Hee
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[lepedess KOHTPOIBHAD BOMPOCOR

Bonpocek! k 3kzameny e
KOMNOETCHIHHA
1 (Minee NpencTasiedHe o Opomecce MPOTOTHIMPOBIHMA, STankl OnK-4
_ | DPONEcea WIrOTORIEHHA MPOTOTHIA.
2 AngnTHEHOS MPOAIEOACTRO KHE BHI1 OpPOLEcea OlK-4
MPOTOTHITH O BAHME. OCHOBHELE RHLI ANTHTHEHOTD
OPOHIBOACTRA
3 brcTpoe npotoTHnHposaEne. Paimiume wMewny amIHTHEHBM OTIK-4
HOpoRIBOACTEOM H 0DpaloTkol Haneni Ba craHxax ¢ YITY.
l Pepepc-HHEWHAPHHET KK BHIO OpPON2ccd OpPOTOTHITHPOBAHHS, ONnK-4
| Cosganne TpeXMepHEX obheKTos,
3 | Cosmasme ®3menwit  (DPOTOTHMIOB) © WenOMbzOBAHNEM UITY OIK-4
(FpaBHpoBANEEEIH, Qpezepunii  cTaHOE). STanel  nponscea
HIMOTOBRIEHHA MPOTOTHIIA,
6 Crepeomerorpadima (SLA-Texsonormd). OGopynoBanme, OIEK-4
Marepuan npuMersenelii npa CTepeomamorpadism.
7 Ofmas mocIenoBaTeNLHOCTE ALINTHEHOM TPORIBOICTEA, JTAMLL
OCCEAOBITENRHOCTH,
8 JKCTPY3HA KK BHI OpOHecca NpoToTHNHposanny. [Ipwarmn OIK-4
Jefcraud, YOpapneHAS OPHeHTAIHE H3I2THA [IPH SKCTPYSHH.
i lexnomoraa 3D-nevarn FDM (Fused Deposition Modeling) . TK-15
Obopynosarre. Marepran.
10 [lponece NNaBTEHAA MOPOILKOE B COOPMHPOBAHEOM ca0e. BHiA OIEK-4
enexanna (3LS,5LM- Texnonorum).
11 [lpomece naMMHHPOBAHNA HCTORBEC(CAOHCTE) MATEPHATOR OIK-4
(Laminated  Object Manufacturing (LOM).  Texnomorma,
MATEPHATE DpHMenReMble opa LOM.,
12 Texuomorua MIM. Folylet. [pHANETHANREAR CXEMA. MK-2
Oeobennocry, Mareprane,
13 FnexTponto-mydesce mnannesne (ElectronBeamMeclting wmm OITK-4
EBM). CpasHcnde naasAcHAR Oopolkos memouod EBM ¢
METO0M fa%epHoro cuekadus SLM-rexnonorum.
14 [1naBnende DOPOMEKOE B cAOPMEPOEHHOM CITI0E KAK TEXHOTOTTHA OTTK-4
ARINTHEHOTD NPOR3IB0ICTEA.
13 [Mponecent HATPARTEHHOTO FHEPIOBKTANA {DED- OIK-4
Directedegergydeposition). Ofimee onucanme npougcca.
16 ¥Yrurpoanykonoe amunTHBHCS nponssomcreo (YAID). Ilapamerpr OIK-4
nponecca ¥ATL
17 MaTepHarial NPUMERASMEE TPH DRICTPOM TPOTOTHEITHPORAHIH. OIK-4
1§ [mapnesne NOpoIEDE B CQOPMEPOBAHIOM CI08 KK TEXHOTOrHA OK-=7
ALTHTHEHOID POHIBOLCTRA
19 Pafota ¢ NOPDIIKAMH TIPH TEXHOMOCHSX MA3ePHOTD CHEKAHHE. OK-7
Brfiop coocola  momMaMH,  CHOTEMEl  NO[EWd  TIOPOMIKA
BoceTanosnenne ocTaTka DOPOMKS nocne odpaborkm,
20 CeacrTneroc cnexkaane nopomros (SLS-rexaonorus). Metomuka IMK-2
] npouecca. Marepuans
2] Marepuans TpHMEeHAEMELE npu TeXHONOTHAL nmK-2
CI “KAHHA{ ITABICHHT ) MOPOIIKOE.
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MAIMTHHOCTPOEHHH H HHBIX cihepax (OK-7).

22 [lapaMeTprl BAHAIOIHEG HA TEXHOAOTHID NPOLHECCE MNABISHHA nEK-2
MOPOIIKOE HA DOLIOHEKE
23 TexHOIOTHS KOMOBIOTEPHOTO MOTEMHPOESHHA H MPOCKTHPOBRIHHWA IK-2
B AITHTHEHOM NPOHIBOICTHE.
24 (O0macTH NPHMCHCHNA NPOTOTHNRpoBaHAA B cpene CATIE MnMK-2
23 CHCTEMEL YUHTMBAHIIHE H3TOTORICHHA OPOTOTHIIL NnK-2
(HCOONBIOBAHME  TIOMUIOMKER, SHEPrHs, MATEPHAN, TOUHOCTE,
CHOPOCTE NPOMIBOACTREA),
26 HirotosneHue HHCTPYMEHTE  —  METOIOM OBICTpOrD nK-2
NPOTOTHIHPORAHNAS.
27 Texmomorms # MpoOREccH! TPOSKUHOHHON GOTONOANMEPHIANHEN B IK-2
BEHHE © HCNOWIRIOHAHHSM MACOK.
28 [ocrobpaGoTka EAK 2TaD MOTYYeHHS TNpoToTHOA,  Metome TMK-2
nocTofpadoTrEn npr GECTPOM NPOTOTHIHPOBAHAH, _
249 [TocTofpaGoTka KBE 3Tan mONySiCHHN NPOTOTHIA.  YOIANCHHS M1K-2
ECTECTREHHON H HCKYCCTREHHOH NOMISHEKN.
1 30 Ipasipn POTONOMHMEPH AN, CheHOBHEIR cnocotn, NnK-2
obopyICoBEAHEE, BRI HITYYSHHS, PACXOAYEMEIE MATEPHAIEL
3l Ohopynosanie DOpHMEHSEMOS IPH MHITOTORIEHHH DPOTOTHIA nNK-2
| METONAMH ATTHTHEHOND NPOHIBOICTRA. )
22 CeeRTHRHOE CISKANHE nopomkos (SLS-Texnonorsa). Metogura nK-2
nponecca. Marepmans -
33 Aumeodainoe  CNENAHAE NOPOINEA, YACTHUHOE TIIARTEHHE. 1‘“{-1
Texnomorna SLS.
34 Textomorna 3D-mewarm FDM. [lapamerpm  snmsmomme  Ha MK-15
TOMHOCTE BREIPANIABAHAA RIMENnH meTomom FDOM.
15 YIeTpaIByKOBAR EOHCOIHTANAE- THOpPAIHEL ITPOIECE NnK-2
NAMBEHEPORANHA JTHCTORLN MATEPHATOR,
35 [Tpomecsc CcBapxkd KAk METON npurémnupnaamu{- Crapra NnK-2
nazepHeiM ny2oM (LBW — LaserBeamWelding).
36 [penvymecTns bopaeTab cuerem AlL MNK-15
a7 [MporpaMMBEoro 00SCHEHCHEA B &0INTHEHOM MPOHIBOOCTRE. MK-13
38 . Hucrpysmentst CATTP ans aiMTHEHOND TPORIBOICTEA K-13
[lepeuyenr Tem Jece
I. [IpuMeHeHEe ATAHTHEHENY TeXHONOTHE B OpaMOoM OH(OPOBOM NPOHIBOIACTEE
(OK-T).

2, Menonszosanue ¥ NpUMeHende o0OPYAOBAHIA AIHTHEHOIO IPOH3BOACTEE B

[epevens naboparopisix pabor
N [lepewent AabopaTopuiIx Komuwwecrso | Henmonkavemoe
nmn. | pabor 4ACOB odopyroBaHne
| Hacrpoiika npouecca nedatn i -3 J1 npusTep




