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1. Ilean ocBOCHAR AHCIHILIHHDL

Measmn  ocBoeHMs  AHcuMminHel  «BBegenme B TEXHOMOTHH
NPOTOTHMTHPOBAHEA Y ABIIASTCH:

- MNONTOTOBKE CTYAEHTOB K  [OEATENBHOCTH B COOTBETCTBHH  ©
KBATHOHEAHOHHOH XapaxTepHCTHKOM (aKanaspa no HanpasneHHo;

- (opmupoBanme ODIISHHKEHEPHBN 3HaHHN H YMEHHH 10 JaHHOMY
HaNpaBIeHHIO;

- W3YHUEHHE COBPEMEHHLIX TeXHONOTHI aIIHTHBHOIO [MPOR3BOICTEA.

K ocHOBHBIM 3aJadaM OCBOSHHS AMCUHILINHEL «BBenemne B TeXHOJIOIHH
NPOTOTHIHPOBAHKAY OTHOCHTRCA!

- OBNANGHHE TEOpPeTHYECKMMH H TPAKTHYECKMMH METONAMH NPHMEHEHHA
TEXHONOTHI ATTHTHRHOTO POH3IRONCTEA

- MONYHEHHE HABEIKOB CO3MaHiA [IPOTOTHIIOR MAITHHOCTPOHTEILHEIX H3TeTHH,
B T.H.  (opMooOpAsyIOUHX NOBEPXHOCTEH HHCTpPYMEHTa MeToZoM OeICTpOTrC
NPOTOTHNHPOBAHAS.

CnegyeT OTMETHTB, 4TO H3IydeHHe Kypea «BBefjeHHe B TeXHONOTHH
MPOTOTHITHPOBAHHAR CNOCcoDCTBYET PACIIMPEHHID HAYMHOIO KPYrosopa H JaeT ToT
MHHHEMYM (YHIEMCHTANBHEIX 3HaHMH, Ha Dase KOTOPBIX cHOPMHPYeTCd 9eTKOS
NpeACTABICHAS O COBPeMEHHEIX TEXHOIOTHAX aIAHTHEHOTO IPOH3IBOICTEA,

2.  Mecto gucunninasl B erpykrype QOIL Gakanagprara.

Hucupnania «BeeaeHne B TeXHOJOIHH OPOTOTHNHPOBAHHAY OTHOCHTCH
GazoBoil  wacTM  ocHoBHON  ofpajosarensHoli mporpamMwel - Gakanaspa 00
HAPABIEHHO,

Jucuunnaaa «Beegenne B TEXHONOMHH NPOTOTHNHPOBAHHAY B3AHMOCBA3AHA
CO CASAYIOIIHME TEcATEHaMy QOIT:

— [IpoeKTHAA AeATENEHOCTE;

— (Pu3HKa

— XuMHA | (DHINYECKasT XHMHA

— TeopeTHUeCKad MEXAHHKA

— ObopynoBaHHe U ATTHTHEHOTO TPOHIBOICTEA

— [IporpaMMEpoBaHHE H ANTOPHTMHIAIHA

— (OcHOBBI KOMIOBIOTEPHOTO MapaMeTpudeckoro miknaupuara (2DAD) Ochossl
KOMIBIOTEPHOTO MoZeanpoBansd (2D/3D)

— 3D-MofenHpoRaHEe H3AeNHH H OCHOBEI NOATOTOBKH JAHHEIX 14 3D-newaTw/
Ocrobbl TonrotoeH 3D-monenedf xua 3D-nevaty.

3. Mepeuens NIAHHPYEMBIX PpPe3yabTaTos O00YYCHHS N0 JHCUHILIHHE
(Mogyamo), coOTHeCeHHBIE ¢ TUIAHHPYEMLIMH pPe3yIbTATAMH  OCBOEHHS
obpazoBaTeNLHOH NPOrpaMMEL.



B pesvieTate

DCBOCHHA

THCITHIUTHHL

(moaynda) vy  OOyHaIMEXCT

hopMHPYIOTCA CHEAYIOIIHE KOMISTSHINH | A0/KHE! OHTE TOCTHTHYTE CleyrOmHe
pesyAbTaTsl 00YHeHHA KaK 37an GOPMHPOBAHMA COOTBETCTRYIOMIHX KOMITETEHLIMI:

B pesyasrTare ocB0EHHA

MHCTPYMEHTALHEIE  CPEICTES

(MEKeTH HpPHETATHEN
NporpaMM) I8 POHICHHH
TPHENATHEX HEACHETHO-
TeXHHYECKHYX M TEXHHKO-
FROHOMHUECKHX AaTa,
MIAHHEPOBAHMA W NPOBREACHHR
paboT Mo NPOSKTY

Koa ofipaioBaTeNLIoH Mepevess LAANAPYEMBIX PEIYALTATOE
KOMIETEHINE | mporpaMMel o0y Ianmuics DfVUENHR M0 THCHHILIMHE
AourEen ofaalaTn
OK-7 CrocolHOCTER K IHAMD: - MCTOMEL H CIOCOTE OPTAHHIALHH
CAMOOPTAHIIALNH | CAMOCTORTE/IEHOR paboTH |
CAMOOE PATOBRHHED caMoobpaIoBaARRS. _
JMemb: - NPHMEHATE METONRE H crnocofn
OpTEHH3ANHH  caMocToATenbHol paboThr
caMoolpasORAHIA.
SAGdems: - METOIENMHE H CIocobaMu
OpIAHH3AIEH CaMOCTOATEALRGH paboTh |
camMOOipasOBAHEA.

OTTK-4 CrocoBROCTE0 OGOCHORMBATE | FFAMbT - METOILT TPOBCICHHA AHATHIA
MpHIATHE rexEEgeckorp | NPOEKTA 114 000CHOBAMME NPOSKTHILI
peImeHEA  Opn  paspaloTReE peienri,

TpOeKT, BLGHpary | JMEMB! - IDOBOIUTH TEXHHYECKDR
TEXHHUECKHE  CPENCTHA W oOOCHOBAHHA NPOCKTHEIN PemEHHE.
TCXHOMOFWH, B TOM UG ¢ | SUMOEME: - METOIAMH BEGOpE TEXHITICCKHK
yHETOM gonorHeckiy | CPEICTE H TEXHONOTHE 0B0CHOBAHNHA
NMOCTeJICTENE HX MpHMeHeHHn | TMPOCKTHLIX PeISHIH,

[1K-2 CrocofHOCTB) HCOOILIOBATE | IHEMES - OCHOBEL [PHMEHSHHL

MHCTPYMEHTANLHEIX CPEICTE (IAKETOR
MPEKIATHEN OPOTPaMA) JI8 PEmeRHs
NPHEETATHE HIDECHEPHO-TEXTHYSCKHN 34184
H I8 NpoBsacHiEd paloT Do OposkTy,;

yMems; - TpPHMEHSTE HHCTPYMEHTLTEHEIE
cpeneTRa (MAKETE NPHETAIHEN TPOCPaMu)
AfA  pelleHHS OPHKAAIHERY  HIDEEHSPHO-
TeXHHYECKHX 3a7@4 W 8 npobefeHns pabor
0 IpPoeKTY;

gaadenep;: - ARCTPYMEHTATEHEIMHE CPEACTEAMH
(naKeTaMH IPHKNATHBI MPOTPaMM) L8
PeIeHHR OPHEIATHBIX HEKEHEpHO-
TEXHAYECKHY 387184 H T4 OpoRefesns padoT

Mo EPOSKTY.

4. CTpykTypa H conepRaHHe JHCHHILIHHLL

Ofmas TPYI0EMKOCTE JHCLMIITHHLL COCTABMAET 2 3a4ETHRIX CHHHHIBI (72
aKadeMHYecKiX 9aca; M3 HHX — 36 HacoR ayJHTOPHBIX 3AHATHIL, B TOM HHCAES! 18
qacoB nexumit, 18 gacos nabopaTopHsrx pador).
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HNucupninea «BeejeHde B TEXHONOTHH NPOTOTHIHPOBAHWAY M3YHMACTCH HA
MepBOM Kypee B BTOPOM CEMECTpE.

Bropoii cemecTp: AYOHTOPHEIX 3aHATHI — 2 uaca B Heflemo (36 9acos),
nexunii — 1 vac B Hegemo (18 gacos), naboparopHsle paboTsl — 1 9ac B venemo (18
Yyacos ), opMa KOHTPOIA - IK3AMEH.

CrpykTypa H COOEpMAHHE JHCIMIUIHHE «BBejeHHe B TeXHONOTHH
[IPOTOTHIHPOBAHKAR 110 CPOKAM H BHIaM paloTh oTpamensl B [Tprioxkenny 1.

Cogepskanne pa3geios AHCOHIVTHHBI

JIHCIIHIITHEES BETIOYAeT B celd clIeaynnHe pa3iens.

Paznen | OcuoBe a1IHTHBHOIO NPOHIBOICTBA.

(OcHOBHEIE Iard TpPH NPHMEHERHH ATATHEHEIX TEXHOTOTHH, B TOM YHCne
TEXHOMNOTHI OHCTPOTO NPOTOTHNHPOBAHHIL

BoceMs [IAT0OB B A1IWTHBHOE NPOHIBOICTEO.

Hlar 1 Konuent # Tpexmepraa Mogens( CALY)

[Lar 2: Ilepepon Mmoaens & *.5tl Gopmar

[Ilar 3: 3arpysxa mogenn B yetasoexy AIl u pabota c *.stl daiinams

[Lar 4: Hactpoiikn Ycranosox All

[lar 3: TlocTpoenne

[lar 6: Hasneuenne n Ouncrxa

[lar 7: [ocT-mpouece

[llar 8: [Tpumenenne

Yro Takoe 4IIHTHEHBE nponisofcreo. Yro Heobxommmo naf afiWTHBHEIS
npoussofcTsd. basjoBwe Tpoueccsl  AANHTHBHOTO mpouszBoicTea.  [louemy
HCTIONE3YIOT TePMHH AaJIHTHBHOE NpoM3BojcTso. [IpeMMymecTso aLIHTHBHOIC
MPOHIBOICTRE.

Pasgen 2 [Ipoucceni

(OcHOBHEE  NpOLEccEl,  NPHMEHAEMBIE B TeXHONOrHAX  ObICTpOro
apoToTHNHpoBannA. (JcHOBHOM NpPHHIMN nocTpoexns (Quindeckoro obpexTa
meromoM GHICTPOTO NPOTOTHIHPOBAHHA H AJIHTHEHOrD [POH3BOICTBA. Obnacti
MpHMEHEHHA TPOTOTHNOR. BEeieHre H BA30BBIE IIPHHIIAMEL,

usHYeCcKHe MpPONEcchl, J¢KAIHE B OCHOBE TexHonorHid OEICTROrO
nporoTHnuposaHEd, OcobeHHOCTH TeXHONOTHH, NPEHMYIUECTBA W HEJOCTATKH
TexHonoTHA, MarepHaibl H HX XapaKTepHCTHRH.

Tonnepsusaomme crpykrypsl. OcHosroil npuamsmn 3D newatn. Ofmacta
npumMeHeHRs 3D nevaru.

Pazmen 3 Texnonorau

MMpouece @orononumepusamns, Heropus, Obsop XHMHYECKOrO cOCTaBa
dotononumepos. OcHoBHEE cnocodsl poTonompMepu3ai. MacodHoe HITYHeHHE.
DLP Texnonorsn. LED Hanyuenne.

TexHoI0IHH NPOTOTHITHPOBAHHA OCHOBAHHLIE Ha npolecce
doronameprsanuu. Texmonorus SLA. Texuonorus SGC, FTI, DLP. Texuonoras
MIM. Texuonorus Polylet.



Crepeommrorpadiis  NPEMEP  NOCTPOCHHA. MukpocTepronuTorpadim.
[Mpouece doTononEMepeIainy Yepes MPOCKIHOHHYIO MACKY.,

[Ipouesc DJKCTPYIMH. TEXHONOrHH NPOTOTHNHPOBAHWA OCHOBAHHBIE Ha
npotecce axcTpyInn Texnonorus FDM u FEF.

Kontpons nepemenienne. Pacuer tpaekropun. MaTepHamsL

TexHonorHH OPOTOTHNHPOBAHHA, OCHOBAHHLIE HA CNEKAHWH H I[INABIACHHH
nopomxoofpazikx Matepranos. Texunonoras SLS. Texnonorna SLM/EBM/DMD.

Mexanuim cnexanns nopomea. [lepepaborka nopomkos [lomxoms
HAFOTOENEHHID METANIMHECKMX H  KepaMH9eckux [MpoTOTHOOB. BapHaxTsl
CEeneKTHEHOIO CTeKaHus mopomkos MarepHan | IpHMeHEHHE.

Pasnen 4 Hexonnbie 1aHHbIE

HMuthopmamms o nogrorosks someny (stl, pacnomomenne u 1.0 )5TL dakin —
dropmat aiina s XpaHeHus JaHHBIX 0 TPEXMEPHOR MOAeIH

[Mporpamvmoe obecnedenne Ana nogrotoskn STL dadin ana 3/ newath.
OunbxH 1 HenpaBIeHHe TpeXMepHoil Monen. [ToaaepiHBaIOmMHe CTPVKTYPH

5, ObpasoBaTeIbHBIE TEXHOTOTHH.

MeTomHka NOpenofaBaHHA  IHCUHMIHHGEI «BeegeHne B TeXHOMOTHE
MPOTOTHIHPOBAHHAY H PEATH3alUHMA KOMIETEHTHOCTHOID NOAXONA B HITOMEHHH H
BOCTIPHATHH  NPeNyCMATPHBAET  MCHONLIOBAHHE  CHENYIONHX  AKTHBHEIX H
MHTEPAKTHRHEIX (OpM NpOBENEHMA [PYIIIOBBE, HHIHBHOYANbHBIX, AYIHTOPHBLX
3AHATHI B coOYeTaHMM ¢ BHeaymuTopHo# paboroll ¢ Hembio QOPMHPOBAHHA H
PESEHTHA NPofeccHOHATBHE HABRIKOR 00) UaroIxCe:

— YTeHME AeKIMA H NPOBEOEHHE CEMHHAPCKHX S3aHATHH CONPOBMEIAETCA
[oxasoM  MYJIGTHMEAMAHEIN MATEPHANOE ¢ [OMONIEID KOMNEIOTEPHOH H
MYNIETHMEIHAHOH TeXHWKH, WUIOCTPHPYeTcA HAINSIHRIMH - nocofuamu  u
NpHMEPAME NPHMEHEHHA COBPEMEHHEIX TEXHOIOTHI 8 AHTHEROIO NPOH3BOACTEA;

- NOATOTOBKA K BRMOIHeHHIO NafopaTopHers pabor B nafopaTopHax By3a,

V 1enbHBIE Bec 3aHATH, NPOBOIHMEIX B MHTEPaKTHBHAIX (DOpMax, onpemneneH
rNaBHOH nenbio  00pasoBaTensHON NporpaMMbl, OCODSHHOCTRIO KOHTHHTEHTA
ofyqaiomMxcd M  cofepKaHMeM [HCHMIUIMHLE  «BBeneHne B TEXHOMOTHH
MPOTOTHITHPOBAHHA® H B IENOM N0 JHcUuIMHe cocTaender 50% aynuTOPHBIX
SAHSTHH, SaHATHS NeKUHOHHOTC THNa cocrasnmor 50% or ofneMa ayJIHTODPHEIX

IAHATHH.

6. Ouenounsle CpeicTBa 108 TeKYIEN? KOHTPOIA YCNeBaeMOCTH,
NPOMEKYTOUNOH ATTECTALNA N0 HTOraM OCBOCHHS ANCUMMAHHEL H y4elHO-
METOIHTECKoe ofecnedeHHe CaMoCTORTENLHO paloThl CTYIEHTOR.

B npomecce ofy4eHHs HCHONE3YIOTCH CHEIYIOUIHE OUSHOUHEIE (OPMEL
CAMOCTOSTENEHOH paloTsl CTYASHTOB, OLEHOYHEE CPEICTBA TEKYIIErD KOHTPOIA
YCHEBAEMOCTH M NPOMEKYTOUHBIX 8T TECTALHI:

— NOArOTOBKA H BRIOOAHEHHE NadopaTopHEIX paboT, HX 3aIlHTAa.
- Joce



— 3AYET
OuenoyHBle CPEACTBA TEKYIIEro KOHTPONA  YCNEBAeMOCTH  BRIIOYANOT
KOHTpOUbHEIE BOMpockl H 3ajanud, KOHTPONEHRIX BOMPOCOE H JANAHME 1N
NpoBeeHns TeKYILEra KOHTPONS, 9K 3aMeHalHOHHBIX DHICTOB, NPHEE/ICHb! HIKE.

6.1. Monn OUEHOUHBLIX CPEICTE JJ8 NpOBEIeHHS NPOMERYTOYHOI
ATTeCTANMH 0GYHAI0IMMXCH 10 AHCHHILTHHE (MOLY.110).

6.1.1. Tlepeuens koMmeTeHUMii ¢ YKA3aHMEM 3TaNoB HX (OPMHDOBAHHA B
Opolecce 0cBOCHNHA 00pa30BaTeNbHOH POl PaMMEL

B pesyneTare OCBOGHMA IHCUWNAHHEL (MOIYNH) (POPMHDYIOTCH CJETYHOIIHE
EOMIeTeHIIHH;

Koa . B pesyanTate ocpoenns ofpasorarensuoii nporpammst obyawmmiicn
KOMITETEHIIHME Avaken obaaraTs
OK-7 CriocoBHOCTE ¥ CAMOODTaHHIAIE H CAMOOOPA0BAHNIKD
OIK-4 CnocofHocTsie  ODOCHOERBATE NPHHATHE TeXHWYECKOro pEMICHAE  OpH

paspafoTke MpOeKTA, BRIGHPETE TeXHHYSCKHE CPENCTEE M TCNHOMNOMEH, B TOM
SHCIE ¢ VIETOM IKONOTHYeCKHN MOCIEne TR HX IPHMeHSHHA

IK-2 CocofHOCTh ACIONBIOEATE HHCTPYMEHTATEHEE CPeACTRA (IAKETR NPHEKIATHED
NpOrpaMM) I8 PEMCHEA NPHEASIHEX HHAMEHEPHO-TCXHHYCCKHX H TEXHHEO-
SKOHOMHYSCKHX 38124, IIATHPORAHNA W NPoBEIenHs palfoT 0o MPOEKTY

B npouecce ocpocHiA obpazosaTe/lbHOH NPOrpaMubl TAHHEIS KOMIETCHIHH, B
TOM HHCAE WX OTISNbHEE KOMOOHeHTEL, (POPMHPYIOTCH NOSTANHO B X0 OCBOSHHA
ofyHarOIIMMHECH THCLUHITHE (MOZyael), OPakTHE B COOTBETCTBHH C yiyeBHEIM
IIAHOM M KANCHAApHM rpadHRoM yusOHOro npouecca,

6.2, [pomeskyTodnan arrecrauus, Oprannsauns o NoOpajok NPOBEICHNS.
6.2.1. dopma nposeleHHA NPOMERYTOMHON ATTECTALNN
TIpomMenyToOMHAS ATTECTANHA (IK3AMEH) IPOBOIHTCH B CPOKH, YCTAHOBICHHAIE
yTEEPKIEHHEM PACITHCAHHEM 334ETHO-3K3aMeHALIHORHOH CeceHi.

Jlo maTe  OpoBeJEHHA NPOMEXYTOYHOM ATTECTALMH CTYHACHT [OJLKCH
BEIIOOHMTE Bee paboThl, MPEIyCMOTPEHHBIE HACTOALIEH pabouedl mporpaMmoi
IHCITHTIIHHEL

TNepedenn ofa3aTensHb pabor ¥ (HOPMA OTHETHOCTH [0 HHM NPEJACTABICHEL B
TADIHIE



HanMenoBaHREe 0HEHOMHOTD [IpeacTasacane OUEHOMHOTD CPEICTEA
CpefcTea

OneHRE CHocoOHOCTR CTYISHTE OPHMEMKTL  [OMY9eHHLE

Hew  3HAHMME Ui (IPOBEJEHMA  AHAIHIA,  CIIWTA,
TaSoparopise pabiors: (JIF) E:m:ep}mem H aunn.uneﬁm NCCNEyICIIHE.  PACYETOB, A
TAKAHE COCTARTEHHA BHEOADE
ICCE [Ipoaysr  camoctosTensHofl  pabornl  erymenTa,
MpeAcTABMAIONMER  cofoil  KpaTRoe  HAIOMEHHE B
HCEMEHHOM BHE HOYSEHHER PE3YALTATOR
TEOPETHYECKOTD  SHATH3A  ONpefetedHol #ayuHofd
(e 0HO-HOCIGIOBATEABCKOM) TEMEL, roe anTop
DACKPEBACT CYThH Hocaemyesmoll npofleMsl, DPHBOIHT
PAITHYHEE TOYKH IPEHNE, & TAKKe cOOCTREHHRIC BIILAIEL
HE Hee,

*Eeal He BEINOAHEH OQHH HaH Oonee BHA0R yuedHoH paboThl, YKAZAHHEIX B
TalbaKIe, TPenoiaRaTe b HMEET NPaBO He JONYCTHTE K CIaYH JK3aMeHa o HToraM
MPOMERYTOUHOH aTTecTalHi.

6.1.2. Onucanne nokasateaeil H KPHTEPHEE OUEHHBAHHA KOMICTCHUINH,
oOpMHEPYEMBIX 0 WTOTAM OCBOGHHSA AHCUMILTHHLI (MOAY/IA), ONHCAHHE KA
OIEeHHBAHHIL

[TokazaTeneM OUSHHBAHHA KOMIETeHUHMH HAa pasIHMHBIX JTamax Hx
(OPMHPOBAHKA ABAAETCH JOCTIKEHHE 00YyHaIOmMMACH MIAHKPYEMBIX PE3YIbTATOBR
00VISHHE N0 JHCLHILIHHE (MOIYITIO ),

Kprrepun oncaananmu

MMokazarems

2 (HE 3A9TeHO) 3 (aawreno) 4 (3aMTEHD) S (sauTeno)

OK-7 - CoocobHOCTER K CEMOOPraHMIALIHE H CaMo00PII0ORaNHI0

FHame: - Merois B | Ofysasommites | Obysarowmiics Ofysaroumiics Ofyumompiics
enocolnl ASMOHCTPHPYET | JeMOHCTPHPYET HENOAHOE | JeMOHCTPHPYET [EMOHCTPHPYET
OpTaHIATHA THOE COOTRETCTOHNE CHSAYIOMHAK | “HacTHHHOD MAHOE
CAMOCTOATENBHON | oroviersue wiM | spasdit; METOIOR B COUTBETCTRHE CODTBETCTRHE
| paboTs 1 HEQSCTATOTHOE crocoboR opraHnIanuy CISAYIIIMY SHEHMWH: CHEMYTOLAY
| caMooOpaIoBatt. | cporseTcTBie O R M METOM0E B Cr0coD0B | SHAHAH: METOJ0B
IR YOI paGoTEL i OpTARH3AIHA i crnocobon
IHAHHIE: CaMOOBpASOBAHHA. CAMOCTOATENBHO OpPraHH3ANHHE
METOOOE H JlomryeKaloTeH paGoTs B CAMOCTORTRILHO
cnocobon FHAMHTETLHEE OMTAGKN, CAMOO0PaE0BAHAA, HO | pa0oTH M
OpraHH3dlHA NPOREARETCH OOTTYCKAHTCA caMooBpasOBAHNA
CAMOCTOATENRH | BenOCTATOYHOCTE IHAHHIT, HEZHAMHTEAEHLES L epoBaTHD




MpH WX epoHoce HA HOBEE

CHTYHRLLHH.

TEXHOIOIHA

oit paforst ¢ no pRAY nokasaTenelt, OIMOKH, HETOYHOCTH, | OORPHPYET
canooBpasopan OFVIAINIIHECA HCNBITRIEACT | 3ETPYIHEHEE IPH NpHOGPE-TEHH BN
it IHAUNTEBHEIE ONHCHEMH OCHOD IHAHMAMH,
SETPYOHEHHA N paboTLl PASTHYHEIX
OMEPUPORAHNH THAHHAME | AJIHTHEHEIX
[PH X MEpeHCs HE HOBRIC | TeXHONOIHMA
EI-I.'I"}'E.I'J.HH-
FHEmb: - | OBywammpiics Ofyumousion Oifymompiics Ciiyuaiomniics
IPHMERATE METOALT | TeMOMCTPHDYET | MEMOHCTPHPYET HEMOIHOE | HEMOHCTPHDPYST AEMOHCTRHPYET
n enocobLI | monmoe COOTRETCTRHE CASNYEOIIME | WACTHMHOES TIOTTHOE
OPraHHARIAKR OTCYTCTRHE HITH THARKH: MeTOI0E H COOTRCTCTEHE COOTRETCTEHE
CAMOCTORTENRHOH HETOCTATOYHOE enoeofon OprAHHIALHA CReIYFUIHK HEHH; CITe I VECIITIN
paboTsl W | cooteeroTERE CAMOCTDATENBHORH METOA0B B criocobos | sHamnil: MeTo108
CaMOOOPAIOBIENA. | ¢nemyiompne pafoTs: 1 OPrAHHIAINH ¥ cnocobon
SHAHMIL 1 CAMOOBI0RARHIL. CAMOCTORTENBHOH OpraHH3aIHH
IPHMERCHHL ToMyCKaOTSS paborsl B CAMOCTORTEABHOH
METOI0B H SHAYHTENLHbIE CLIHGKH, caMoDBpATORAHEA., Ho | paBoThl H
cnocoGos PCABASETCR AQEYCRANTEA camMoolpaIoBaHEA |
OPraNHIEIHH HEAOC TETOMHOCTE SHAHHA, HESHETHTCABHEE cachoaHo
CAMOCTORTOARH | [0 pANY MoRasaTencit, owmGkiL, HETOUHOCTH, | anepepyer
of patoTh | ofyomnics HCIBITRBEET | IATPYIHEHHA TP MPHOGPETEHHRIMH
CﬂMDDEFMUHHH AHATHTEIEHENS OTHCAHHH OCHOB A AR,
i, IATPYIHCHHA TR pafoTh PEITHYHEX
ONEPRPOBINHN THAHHAMH | ANTHTHRHEX
MpH KX MEPoHoCE B HOBEE TEXHOAOIHENA
CHTYRIHH,
| anadems: - | Ofysamcumiics Ofyuasoumiics Ofysaomniics OfyuaomHics
MTTOOAMEH H | BeMOHCTPHPYET JeMOHCTPHPYCT HEMQIHOG DeMOHCTPHDVET ACMOHCTREHPYCT
erocobanE NOIHDE COOTBETCTRHE CASTYRILIHY | SMACTIMHOS [HOTHOE
OPrATHIAITH OTCYTCTBME WAH | 3HAHHN: BAAmerHE COOTRETCTIHE COOTBETCTEHE
CAMOCTOSTENBHOH | jejocTaTouHOS METONAMM M CIOCOCEME | GUSIYROIIHX SHAHHIT CReLYIOmHL
paboThL H | cooTeeTeTRRE OpraHHIATHA BRANSHNE METONAMN H | SHAHWH: RIaNCHSE
camoo0pAsOBARNT | oyeaviompi CaMOCTORTEEHOR cnocoGamMH WETOREME |
THAHHH: paboTEL OpPTAHHIALHE CIOCODEME
s caMo0GpaIoBaHi. CAMOCTOATENRHOT OpraHMIANnHH
METOIAMH B TomyeRaRTCR paBoTsl CAMOCTOATETRHO
COOCODEMH SHAMHTSNEHEE OLEHGKH, caMnobPAIORANE, HO paboTH K
OPrAHH3ANNE NPOHBIRETCH ODMYCEARNTCH camoolpalopaaHa
CAMOCTORTENLH | HeEOCTATOMHOCTE SHAHWH, | HevnagwTenNLHERE , CEDBOTHD
oft paboTEL B o pagy nekasaTened, CMIIHTOKH, HETOMHOCTIL, | OOEpHpYeT
caMooOpazosas | O0YHAIUMHCE HCNBITRIBAET | SaTpyHEHHA NPH TEHODPETEHHEMH
B SHAYHTEALHLIE CITHCAHHN OCHOR AHAHAAME,
SATPYAHEHKR TTPH pafoThl PELIHYHELX
ONEPHPORAHMH SHAHHAMY | AZIAHTHEHLIX




OTIK-4 - CnocofGrocTeio 060CHOBMBATE NPHEATHE TEXHHHECKOID PEMENAL NPE paspaboTre NPOSKTa, BEIOHDATH
TEXHIISCKHE CPeACTE H TEXHOTOTHE, B TOM HHCIE ¢ YHeTOM 3K0NOTHYECKHY NOCTIeCTRR HX TPHMEHEHHS

sHame: - MeTodel | Ofysmoniics Ofyuarommics OSyuarougiicn Ofyaarompiics
OpoReIeHHs [EMOHCTPHPYET | NEMOHCTPHPYET HENOMHOE | [EMOHCTPHPYET HEMOHCTPHPYET
AHAMTHIA NPOSKTa MoIHDE COOTRETCTEHE CICAVIOMHX | YACTHYHOS nonHoS
ming obocHOBAHEE | oTeyTCTRHE HEH | SHIHWE METONOR COOTBETCTRHE COOTBETCTBHE
[POCETHLLEX HeAOCTATONRE | MpOBCACHHA AHATHIA CASIYIOLIEY IHAHI: STV
petenui. COOTESTCTHHE ppoekTa s METOIOR NPOREACHAR | IHAHMEA: METOI0E
PRI YOy ofocHoBanmi mpoexTHE | AHATH3A TPOCKTA 04 | TPOBCISHHA
SHAHHT petennii. Jonyokaoren obocHoBaRMH AHAMK3A [POCKTA
MR HAMHTEEHEIE OUIHOKH, NPOCKTHEX pemensl, | 418 obocnoBanmi
NpoBCaCHAA POABINETCH HO TONYCHREITCH npoekTHRDN
AHATHSA HEAOCTATOMHOCTE THEHAH, HEIHEMHTEIRHEIE pemerEi,
HFI:]EI-'I"I.'E.J],.I'.I.'II [ paay ﬂﬂﬂﬂﬂﬂfﬂﬂﬁh, DL“HEEHr HETOUHGETH, ﬂﬁﬂﬁﬂﬁﬂﬂ
ofiocHRAHAN COVHEIOMMITCA HCNETHBRET | IATPYIHCHIA NpH ONEpHpPYET
NpOSKTHED AHAUATENEHELE OIMHCAHHH JCHOD TTPHOOpPeTOMHEIME
pemenmnit IATPYIHCHHA NPK pafioTH PEMTHIHE IHAEHAMH.
CTIEPHPOEIHAA IHAHHEMH ALAHTHBHEL
OpH X NEPEHGE Ha HoBRE | TEXHOIOTHH
CHTYRL[HH.
YMEnD - O yemontuiics Qfyuammics Ofysawomuiics OfiyqaroHAca
NPOBOJIHTR DeMOHCTPHPYET NEMOHCTPHPYST HEMOMHOD OEMUHCTPHPYST AEMOHCTPHPYET
TEXHHYECKDE NoMHDE COOTRETCTRAE CAETVIOUIHX | YACTHYHOE MOTHOS
ofOCHOBATHA OTCYTCTRHE WIH | 2HARHE OpoROIHTE CODTBCTCTEHE COOTRETCTHHE
NPOSETHRX HEAOCTATOSHOG TEXHHYECKDE CIIEIYIOUHX SHAHHLL CACEY RN
PeIIeHmi. COOTBETCTBHE 0fOCHOBEHES IPOSKTHLIN | MPOROIHTE AHAHRA IPOBOIHTL
CTSAYIIH permennii. JlomyckawTes TCXHHYECKOS TEXHHYECKOS
THAHKRA: SHAMHTEABHEIC CITHOKH, QOOCHOBRAHHE 000CHODAIHS
NpoRSIEHHE NpOARMEETCH NPOEKTHEIX PelIeHHH, | DpOeKTHRX
TeXHHYECKoS HEMOCTETOMHOCTE SHAHME, | HO JONMYCKAKOTEL PeIIEHNTH,
oboCEOBAHHEA no paLy Hoxasarened, HESHAYHTEIBHAIS CROGOIHD
HPOEKTHLIX ofyuaiimHics neneTEEaeT | 0HGKH, BETOMHOCTH, OMEPHpYET
pemenR#i SHAYHTCABHEIE IATPYOHEHHA TPH NpHOGPETEHAEIMHI
IATPVIREHHA TIPH OTIHCRHHH OCHOR THAHMAMIL.
CNEPHPOBAHMH SHAHNAMH paEunt PAATHUHEIX
[IPH HX NEPeioce Ha HOBME | AJIHTHEHBIX
CHTYAIINH. TEXHBIOTHN
a0 - O ywaromiica OGyumonrtica Ofywammmiics Ofyumoniics
METOZEMN Bafiopa | AEMONCTPHPYET | JSMOHCTPHPYET HEMONHOS | NEMOHCTPHPYET NEMOHCTPHPYET
TENIHGECKIX MCUTHOE COOTRATCTRME CSAYIOMMY | MACTHIHOE noHOE
CpEnCTE M OTCYTCTEHE HITH IHAHHEA; METOO0E BRIGOPA | COOTECTCTRHE COCTRETCTEHS
TEXHONOTHH HeAOCTATOTHOE TCXHHYCCKHX CReJcTe ’ CAEOYIOUIHY SHAHHHA: ﬂ"ﬂu}'*fmx
oA COOTRETETHHE TeXHOIOTHH METONOE BEIDOpA ABaHAA; MCTOADE
[P ﬂzﬂ?—m oBocHoBanHil npoeKTHEY | TEXHHUECKHX CPefICTs BEIDOPA
: H TEXHOIOrHE TEAHHHECKHA
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peinennd

METIOR pemerii. JomyckawoTea

BRG0P IHATHTENLHELE CLIRGKH,

TEXHHYSCKHX MPORBIACTCR

CPEACTE B HEAOCTATOMHOCTE THAHMHA,

TEXHOTOTHH no paty nokazaTens,

030CHORAHKH ofyqaouHicH HCNETBIRACT
THAYWTENRHEIE

MPOEKTHBIX el

. iy OTIEPHPORARNA THAHRAMH

[pH WX mepeHode HE NORLIE
CHTYRLLHH.

obOCHOBAHNH
NPOSKTHEIX PeilcHEA,
HO HONYCKRHITCA
HEIHAYHTRITBHEIE
OLIHOKH, HETOHHOCTH,
ZATPYIHCHMA [TPH
ONHUCAHHH OCHOR
pabOTH PAsTHYHER
AnauTHEEHEY
TEXHOIOTA

CpencTE B
TEXHONOTHA
obocHOBAHA
NPOSKTHEIX
pelTeHHii,
EB-I}E-'H.II,HQ

OMEPHPYET
NPHOGPETEHHLIMIL
IHLHHAMH.

ITK-2 - CrnoccobEocTs HEMOARZOBATE WHCTPYMEHTANBHEIE CPEJCTEA (MEKETH NPHKIANHEIX TNPOrPaMM) AR PELICHHS
NPHETATHMY HAREHEPHO-TEXHHUECKAN W TCXHHRO-3KOHOMIHOCKHEX 34104, IVIBHHPOBEHHE H NPOBENSHHA paBor mo

npooxTy
AT O yvarmiics Ofynaromudic O6yyarowmiics Ofyumommics
OCHOBE! IPHMEHEHHSE | nesOHCTPHPYET HEMOHCTPHPYST AEMOHETRPHY ST OEMOHCTPHPYCT
HHCTPYMEHTRIBHAIY | popyoe oTeyTCTEHE HEMOMHOE COOTRETCTRHE | HACTHWHOE TIONHOE
| SDRIGTS \aKER A HEADCTATOMHOE | CHSAYIOUIMN IHanmH: COCTRETCTBHE COOTRETCTRHE
' Eﬁmliﬂ COOTBETCTRME CCHOBHEX NPHAMKGOD | COCOYIOUINX SHAHKA: | CASTyROupRT
pelTerIs CACAYIOLIHK THAHHHA; noTyYeHHE HIISTHA ¢ DcHOBHEE, 3HaHKA! OCHOBHRX
PRI TR CICHORHEIX NPHHIATIOR | HCNONBM0BAHHEM NPHHUHNCE MpHHIHIOR
HHIKEHEPHO- MOAYYEHHE HIMENHA ¢ | TEXHOTOTHI TOMYUEHHA HANoNHME ¢ | MOMYySEHHA
TEXHHUECKHE S80AT W | gononba0BaHMEM MPOTOTHITHPOBAHHA H, B | HCNONBL30BAITHEM MIASTHA ©
A8 Tpontw = TEXHOOTHE HACTHOCTH, ATHTHEHEX | TEXEOIOTHH HETONEICEaHAEM
paoE 10 TpOSKTY MPOTOTHIMPOBREHA H, | Texronor#i. MPOTOTHITHPOBARMA H, | TEXHOI0rHA
B YACTHOLTH, JonmveramTea B TASTHOCTH, NPOTOTHNHPOBAHIS
ATAHTHEHERL JHAMHTENLHEE OITHOKH, | ANaMTHEHEXK H, B HACTHOGTH,
TeXHOTOrHA MpOARIAETSA TEXHONOTHHA, HO BAOHTHBHLIX
HEROCTATOMHOCTE IONYCKAKITCA TEXHOMOTHIL
FHAHNH, 10 PAXY HEIHAYHTE/TLHER caOGOIHD
noKAsaTENCH, OIIHEKH, HETOHHOCTH, | OMepHpYeT
oGy HAECE THTPYAHEHHA [TPH nproGpeTeHHBIMI
HCIMTHTEBAET ONHCEHWH OCHOR THAHHAMH.
IHAMHTEIEHBE pafoTLL PEITHYHEIX
SATPYILHEHHA PN | ANNHTHEHEIX
OePHPOBEHHH TexNHONOrHA.
THAHMAMH PR X
MePEHOCE HA HOBLE
CUTYALHH.
YMETD: Ofyaamnpics He | Ofywasouuiics OfiyaaommHcs OfyumommHcs
hi]-H}.IE:HHTL YMEET HIIH B IEMOHCTPHPYET AEMOHCTPHPYET AEMOHCTPMPYET
HHCTPYMEHTANEHER | HeloCTATOWROH HEMONHOS CODTRETCTEHS | HACTHYHOE MU
cpefcTea  (IBKETH | CTENSHM ymeeT CEAYIOLMN YMEHHH: | COOTBETCTIHE COOTRETCTRHE
NPHETEHE BEIGPATE TEXHONOIHKY | BMGDATE TEXHOVIOIHID | CAGIYHIIHE YMEHHA: | COCIYEOUIHK
NpOrpaMM) I | ppoToTATMposanMs B, | MPOTOTHIMPOBRHWA M, B | BeGpars Texronormo | ymedui: BROpaTE
PeSiHA B HRCTHOGTH, YACTHOCTH, AAHTHEHYK | OpOTOTHNHpOBAHHEE

TEXHGNCTHRD J
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OPHETATHBIX | BAHTHBHYH TEXHMIOTHIO, AR B 9ACTHOCTH, TMPOTOTHNHPOBAHHA
| HIDEEHEPHO- TEXHOIOIHK, NS MOMYMEHWA HIEMNHE © AITHTHEHYED W, B HACTHOCTH,
TEXHHYECKHX S808% | momyHeHH HI0CTHA ¢ | MPHMCHCHREM TeXHMNIOTHID, AT AN THTHRHYIO
| A And OpOBCOCHHA | npHMeHeHHEM HHCTPVMCHTANBHBIX MOTYSCHNE H3OCHHA ¢ | TeXHOTOrHIe, Ana
PEECIT no opoekTy HHCTPYMEHTANLHLIN | CPeIcTB (maxeToB OpHMEHEHHEM THUTYIeHHS
CPEICTR (TAKETOR IPHETEIHRR HHCTPYMCHTRIBHEIX | BE/ISIHA &
HPHENATHEX Iporpanm). CpescTs (MaKeTon MPAMEHEHHE
HpOTPans) oy CRaROTES NPHETAIHBIX EEOTR YRR
SHAMNTCNEHBR cuelxn, | Tporpass). Ywemas | BOC CPEICTE
NPoHBARETC QCEDEHRL, HO (NAaKeTOB
HeADCTaTOHHOCTE ACITVCEAKTCE NpHETaIHBLX
YMEHHH, N0 pROY HESHAYHTEILHELE HPOTPamM ).
noxasatensH, omabxn, serouoctd, | Ceofomso
oy HRIOmHiCE [IPH MEPEH0CE YMCHHNE | omepupyeT
HCTILITEIBAST HA HOBEIE, OprOGPETEHITLIME
IHATHTENEHEE HETAHAPTHEIC YMOHHAMA,
FATPNITHEHHA TPH CHTYRHH, MPHMEHAST HX B
OrepHpOBaHIH CHTYAUMEY
YMEHHAMH TTPH HX noBbIIeHROH
Nepepoce WA HOBRIE CRICOEHOCTH.
CHTYALIHH,
BARMETE! DEVaIomHACH He Oavupropfcs prageet | OSviaomuics OV YA MHECT B
HH:.Tp}nmcﬂTuhm BARISET HIH 8 METOOAMMA ONTHMHZAIAA | SECTHYHO BAAQECT MONHOM OOBEME
MH CPEICTREMH HERoCTATOURGH recMETpid B moafopa MeTOIARME BRAASET METOHAMH
{(maKeTamin CTEMEHH BAANSET TEXHMTOTHH QITHMHIATHA QIMTHMEIAHH
— METOTAMH BAOMTHBLOMD reoMeTPHH B noabopa | recuerpHd H
TR OITTHMHEALHK MPOHIECACTEA fUIK TEXHOOTHE noabopa
reoMETPHE H nopbope | BbINOIHEHHA 3AJa%H ¢ AFTHTHEHOID TENHOMOrHH
FIEI.IIEHI'IH. TEXHOIOTHH MEpHMEHSHASH F[FIJHJID.D.E'I‘HH PUFLE | ANTHTHBHOTO
| SRR ATHTHEHOTO MHCTPYMEHTANBHELY | BRTOAHEHKES 3AMMUC | OPOHIBOILCTEA 108
| BERERAIRD- NpOHIBOACTEA AH CPENCTE (NAKSTOB PpRADMCHIEN RN
TEXHHHCCIRHN 38AAT | gemo/Henn 390890 C | poyynanmes HHCTPYMEHTAIBHEX | 3A2a4H
H 1A OPOBENEHHN | mpuaicHesmeM mporpam); CpeacTs (MAKETOR MPHMEHEHHEM
palioT Mo NPOEKTY | HECTPYMEHTABHELX IOTYCRAKITER NPHETATHELY EICTPYMEH TANLH
CPEICTE (MAKCTOR SHAYHTENEHLE CIIAGKH, | MPOTpaMM); napwxy | BIX CPEACTE
NPHETAIHE NpOABNAETEN OOBOCHEL HO JIEREEAR
MPOrPEMM ) HENOCTATOSHOC TR EOTYCKAKOTCA NPHETATHEX
BHANEHHA HABLIKAMM 0 | HEIHSMHTeNEHEL IpOTpaMu);
PAMY NokAsATEns, omHOKH, HETOMHOCTH, | crofomHo
OyuarmmrHca FATPYIHSHIR TPH NPHMEHREET
HCTTRTHESET AHANHTHYSCEHY NoAY9EHHEE
AHAYNTENFHES ONCpauMaN, NEpEHOtE | paBkikH B
FATPYIHCHUR ITPH YMEHHA Ha HOBHE, CHTYALHAK
MPHMEHEHHH HABKEOD B | HECTAHIAPTHEIC NOBEIICHAOEH
HOBRX CHT YA CHTYALHH. CROEHOCTH,
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Mopva NPOMEAKY TOMHOI ATTECTAINH: IRIAMEH,

TpomeryTodHas aTTecTalis obfygariuuxes B QOpMe 3K3AMEHA TPOROIHTCA
MO pesyNBTATAM BLINONHEHWA BCeX EHAOB y4eGHOH paboThl, mpeiyCMOTPEHHEIX
yueSHEIM MIEHOM [0 AaHHOH IHCHANIHHE (Momym0), MpH 3TOM YUHTHIBAKTCH
PESYIETATH TEKYIIETO KOHTPONAL YCTeBaeMOCTH B TeueHHe CEeMEecTpa. Ouenka
CTENEHH AOCTIMKCHHA OOYYAIOMMMHCH [UIAHUPYEMEIX Pe3yIBTATOB ODYYCHHA MO
OHCLHIUIHEE  (MOIYII0) MpOBOAMTCA TNpenojasareneM, BEIYIIHM 3aHATHA [0
AHMCIATITHEE (MOIYII0) METOIOM SKcHepTHOH oustkn. [To HTOraM IpOMERyTOTHOM
aTTecTall [0 AWMCHHIUHHE (MOIYID) BECTARIAETCH OUEHKA OTIHHHOW,
WXOPOIIO», «yAOBIETBOPHTE/IBHON HIH «HEYI0BIETBOPHTEIEHOR,

K  mpomesxyrounoil  arTecTAUMH  JONYCKAKOTCH — TONBKOD  CTYNCHTEI
BLIMOHHBITHS Bee BIIH yuebHoH paBoTEl, MpeycMoTpeHnse paboyeil MporpaMMoi
( MPOILLTH NPOMEXYTOUHEL KOHTPOINE, BHTIOTHAIH Ta0opaTopHble paboT)

[Mlxana oueHARATAS Onucanme

BrmonHeRE  Bce  BEARl  ydeDHol  paBoTel,
npegycMoTpeHHEle  yaeOnpin  maamoM.  CTyoeHTt
NEMOHCTPHPYET —COOTEETCTBHE  SHAHHH,  yMeHHH,
HABHIKOB NpUBEleHHBM B TaliMIax MoKasaTenc,
onmepupyeT NpHoOpeTeHHBIMH 3HAHHAMH, YMEHHAMH,
HABBIKAMH, TPHMEHAST HX B CHTYALHAX NOBLIIEHHOH
| cnomnmoerd. [pm stom  mMoryT OhITE  JOMYINEHSI
HesHAYHTEeNLHEE OMHOKH, HeTOMHOCTH, 34TPYIHCHHA
OpH AHAIHTHYSCKHX ONEPALMAX, [epeHOCe IHaHHH H
yMeHHIT Ha HOBbIE, HECTAH/IAPTHEIE CHTYALIHH.

COrrnEgHo

Brmongensl  Bee  Buusl yuebmo#d  paGotel,
[NpeaycMOTpeHHEIE  Yu4eGHEIM  [UIAHOM CryaeHT
NeMOHCTPHPYET COOTBETCTBHE SHAHWEA,  YMEHHH,
HABRIKOB [pHMBEIEHHRIM E Talauuax noxasarencH, |
onepHpyer NpHOOPETEHHEIME 3HAHWAMM, YMEHHAMH,
HaBbikaMH. IlpH 2ToM MoryrT OBITE  JOMYIIEHE!
OIHOKH, HETOIHOCTH, JATPYIHEHHS npH
AHANHTHYECKHX ONEpalliAxX, NepeHoce 3HAHHA H
YMEHMA Ha HOBBIC, HECTAHAAPTHEIE CHTYallHH,
MCTIPARTEHHBIC [IPH NOBTOPHOM OTBETE.

Xopowo

BRINOITHEHE BCE BHILbI yaeOHOH paboThL,

VIORNETEOPHTENEHO | OPEIyCMOTPEHHES  y9eOHBIM  [IAHOM. CrynenTt
IEMOHCTPHPYET HENONHOE COOTBETCTBHE IHanHH,
|
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YMEHWMH, HABBIKOE [IPHBEIEHHBEIM B Taﬁnmlat-tl
nokazarenedl, MOTYCKEKTCH 3HAYMTENbHBIE OMIMGKH,
MPOABISIETCA OTCYTCTBHE 3HAHWMA, YMeHHH, HABLIKOB N0
| pamy nokasatelel, CTYHEHT HCTTBITBIBAET
| 3HAMMTENBHEIE 3ATPYIHEHHS TNPH  ONEpPHPOBAHUM
THAHMAMM M YMCHHAMH NPH HX MepeHoce Ha HOBBIE
CHTYaLIHH.

He pemonsen ogus wim Oodee BHOOB  yaeGHOMH
paboThl, NpeOyCMOTPeHHBIX  y4eOHBIM  MJISHOM.
CTymeHT [EMOHCTPHPYET HEMONHOS COOTBETCTEHE |
SHaHAM, yMeHHH, HABEIKOB NMPHBSIeHHEM B TalmHuax
noKAzaTenel, AONYCKAKTCHd 3HAMHTEIEHEIE OMHDKH,
NPOABNAETCA OTCYTCTBHE 3HAHWHA, YMCHHH, HABBIKOB [0
pamDy MoKasaTeneH, CTYACHT HCTBITHIBAET
JHAMHITEABHBIE ZATPYAHEHHR NpH  ONEPHPOBAHHH
JHAHHAMH ¥ YMEHHAMH [IPH HX NEpeHOCe HA HOBBIC
CHTYALIHH.

HeynopneTBopHTENLHO

PoHabl ONEROYHBIX cpeacTs npeacTapaennt B [puaokennn 2 k paboyei
nporpamMme.

7. Vuebpo-meronnyeckoe 1 nHdgopMannonnoe odecneseHie IHCHHNTHHEL,

4) OCHOBHAN JHTEpaTYpa:
1. A, T'mbcon, JI. Pozen, B. Craxep. TexHonorsr AJIHTHBHOIO
npouzeogeTea, M.: Texuocdepa, 2016. — 646 ¢,

0) TOmOHATEILHARA TATEpaTY pa:

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

2, 3nenxo MLA., Haratiues M.B., [osbsnu B.M. ANIHTHBHEIE TEXHONOMHH B
mamuHocTpoenuy. [Tocobue ama mmxenepos, M.: THL] PO OIVIT «HAMM» 2015.
220 c.

3. Merpos [LA., Canprikaa B.JO. Texnonorsy GBCTPOTO NPOTOTHIHPOBAHMA.
—M.: MI'TY «MAMIM», 2011

&) npozpaMMHoe obecheNeNe i URMEpHER-PECYPCbL:
http:lwww.rp-lab,ry/

http:/www.rp-center.com/

http://3dtoday.ruwiki/
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hitp:/ivk.com/club87329516

hitp://3d-expo.ru

hitp:www.metal-am.com/

httEE:s’."ru.wﬂe:igg;_lig.mgf‘ﬁﬂfikia'%DD%QF%D1%EE%QG%EE%DI%EE__”#JE:_D_[}‘}’EEE
YD1 %08 204 DO%BR%%D0%%BF% D02 BE% D1 %680%D0%BE%D0%B2%D0%B0% D0
%, BD“%D0%BE%DI%BS

hitps://ru wikipedia.org/wiki/%D0%91 %D 1 %E8B% D] %08 1 %D %8230 | 4480
D% BEYDO%B S %6 D0%%BF%D1 % 80%D0MBEY D1 %4 82%4 D0% BEMD 1 9682% D
0%:BE%D0%BFYD0%BE% D1 %E0%%D0YMBEYDO%B 2% D0%B0%D0% B0 D0
BR%DO%BS

TIporpammice obecrederHe BKMOWAST yUeOHO-METOIHYSCKHE MATEPHAE B
ISKTPOHHOM BHIE, JHUEHIHOHHO® NPOIpaMMHOE obecneuenne ana CAD-
MOZeTHpORaHHA W ynpasnedus 3[-vonensio npE DOOTOTOBKE 3ANAHHA O7S 31-
[Me4aTH H NPOTOTHIHPOBAHAA,

8. MaTepraaLHO-TeXHHYECKOe DDecedcH e THCUHILINHEL

AymuTopun i aabopatopun xadenpsl «OMuAT» AB2508, AB2509, a Takxe
naBoparoprs  «AAfUTHBHEIE Texnonormu» ABITOT a AB5001(1), AymuropHH
OCHAILEHE], KOMNBIOTEPHOH H MPOSKIHOHEOH TEXHHROH.

OfopynoBanye B annapaTypa:

- OfGopynoBarne j1st AITATHBHOTO Hpou3BoncTea 3/{ npumreps fabbster

- OfopytoBanme 4t AIHTREHOTO NPOH3IBOACTRA 31 NPUHTEpEL picaso;

- OfopyIoBaHKe 1M AIIHTABHOTO NpoX3BoacTsa 3 [] IPHHETEPE wanhao;

- OGopyaoBanie 118 ASZHTHBHOrO NPOH3B0ACTEA 31 IPHHTEPE W-Flash;

- Obopyaoeanne a8 nocTodpaboTiy NPOTOTHIIOR

- PACKOJIHEIE MATEPHANE

- NpOEKTOp ¢ KOMOBIOTEPOM H NOADOpKOH MaTepHanomR A NeKuuid M
nabopaTopHE paboT;

Jaboparopnbie MAaTEPHAILI:

- [lpEMepsl 0OBEKTOB, MOMYYEHHBIX METONAMH AIHTHBHOTO NPOHIBOACTBA
0 PAITHUHEIM TEXHOIOIHAM;

BrmonneEde nafopaTopHHEX W [PAKTHHECKHX 33HATHH npeanoiaraet

HCMONE30BATE CHEIHATHZMPOBAHELE 1af0paTopHH NMpeqnpuiTHli B opraHusamHi,
HMEOIIHE COBPEMEHHDE 0BOPYI0BAHAE H OTBIT NPOBEISHHA HCNBITAHNI.
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9. MerognyeckHe PEKOMEHIAUHH IH CAMOCTOATEAbLHOH paboThl
CTYACHTOB

CamocTosTensHan pafoTa ABIASTCA OTHHM W3 BHNOB yaeOHex sanatui, [lens
caMocToATeNbHOH paboThl — OPAKTHYECKOS VCBOSHHE CTYIEHTAMH BOMPOCOB
AIIMTHBHOIO  NPOM3BOICTRA PACCMATPHBAGMBIX B [OpOLecce H3VYCHHA
JTHCITHTLIHHBL

AynHTOpPHAR CAMOCTOATENBHAA paloTa N0 DHCOHNIHHE BHMNONHASTCA HA
yueDHEIX 3aHATHIX 00 HelloCpelCTReHHEM PYKOBOICTEOM NIPENoJaBaTes | 0 ero
3AAHHIO.

BreaynHTOpHas CaMOCTOATENBHAS padoTa BRINONHAETCA CTYHEHTOM MO
IANAHHI0 IPENOaaBaTens, Ho De3 ero HefocpeICTReHHOTO YIacTH

Jagaun caMoCTONTe1LHOH padoTsl CTYIeHTA:

- PA3BHTHE HABLIKOB CAMOCTOATENEHOH yueDHOH paboTsl;

- OCBOCHHEE COePHAHHA THCIHITTTHHEL,

- yrayGneHue coNepKanis H OCOSHAHHE OCHOBHEIX MOHATHH JHCITHIIIHHEL,

-  HCMOIBIOBAHHE MATEPHANTA, CODpPEHHOrO MW [ONYUYEHHOIO B Xo4e
CAMOCTOATENBHEIX FAHHTHI Ju1s atpdexTHRHON NOArOTORKH K
muddepeHIHPOBAHHOMY 3a49eTV HIIH SK3aMeHy.

BHOEI BHEAYAHTOPHOR CAMOCTOATENLHOH padoThl:

- CAMOCTOATENIEHOE HIYUEHHE OTISNEHEIX TEM IHCIHIAHHE;

- NOAMOTOREA K NEKLMOHNLIM SRS THAM,

- NOArOTOBKA K TabopaTOpHEIM patoTam;

- HAITHCATE 3CCe

s semondenns mo0oro BHIA CaMOCTOATENBHOH paboTe HeolxomgHMO
NpoiiTH CIeTYIONIHE ITANEL

- QpefeneHIE UENH CAMOCTORTENBHOH paboTs;

- KOHKpPeTH3AUHA [I03HABATSAEHOIH 38081,

- BRIDOpP ANeKBATHOTO ciocoDa DelicTBHA, BEOYIIErD K PEIleHHI0 38 1a4H;

- maaHKpoBanHe paborsl (CAMOCTOATENEHON HITH ¢ MOMOIIE NPENOIABATEA )
Hal 3a0aHHEM;

- OCYIMECTBIEHHE B Tpolecce BEIIOJHEHHS CaMoCTOSTenbHOl paboTel
CAMOKOHTpONA  (OPOMERYTOMHOTO W KOHEYHOTD) pesyasraToB  paboTel  ®
KOPPEKTHPOBKA BEINOIHEHHA padoTh;

- Ipe3eHTalHA paboTEL

Bonpockl, BEIHOCHMBIC HA CAMOCTOATENLAYI0 paboTy (Jcce)
[IpumMeHeHHe afIMTHBHEX TEXHOJIOTHH B MPAMOM LH{POBOM NPOHIBOACTEE
winennit. (OK-T).
Henonesosanue # npuaMedeHie o0opyIoBaHAA ANIHTHBHOTO NPOH3BOICTEE B
MAIIHHOCTPOSHAH H HHEIX cdepax (OK-7).
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10. Merogwqeckne peKOMEHIAUHA LIS NpeNolaBaTels

OcHoBHOE BHEMAHHE [pH HIYHEeHHH JUCLMIUINHLL «BBeneHHe B TEXHOMIOTHH
npoTotHnHposarnsy  [lpn payeenmd  pasnena «Beenenne B TeXHOAOTHH
NPOTOTHOHPOBAHMAYS CHAEAYET YASNAThL BHEMAHHES HIYYCHHIO OCHOBHEIX NOHATHIL B
ofinacTd OGLICTPOro MPOTOTHIMPOBAHHN, OCHOBHOrO MNPHHIHINA H NPHAMHHCHHS
TEXHOIOTHI

llpw nzyaennn paspena «Ilponeccsr» HeoDXOIHMO MOZHAKOMHTE YYAIIHXCH ©
MpoleccaMil KOTOpPhIE 3a/I0KEHEl B OCHOBE TEXHONOTHA 8IHTHBHOTD NPOHIBOACTEE

[pr wsywedun pasgens «TeXHOJOTHH» OCHOBHOE BHHMAHHE HE0OX0IHMO
YIENATh CYIIECTBYIOIIHM TeXHMIOTHAM, 000pYIOBAHHEK), MATEPHANAM, KOTOpPHE
MCTIONB3VIOTCH NPH aUTHTHEHEIX NPOHIBONCTRAX

TEDPETTF—IEEHGE HEVHEHMHE OCHOBHEIX HDHP-DEDH- PHSII.L'.'J’IUE AHCHHIINHHE]
IOMAHO 3aBEPIIATECH MPaKTHYSCKOH paboToi.

g agTHEHZAIEH  yueDHOIO mpoHecca MPH  HIVUSHHH JHCHHINHHE
WPPERTHEHO TIPHMEHEHHE [PE3eHTALHA [0 pasHIHYHBEIM  TeMaM  JIGKIHA H
nabopaTopheix pabor.

Jlns mpoBeneHHs 3RHATHH Mo AHCLHILIHEES HCIONL3YIOTCH CPpeeTEa 00y IeHHS !

- yueOHIKH, HHQOpPMalHOHHEE pecypesl MrTepreTa;

- COPaBOYHEIE MATEPHANE H HOPMATHEHO-TeXHHYeCKaA JOKYMEeHTALH;

- METOIHYeCKHe YKAZAHHA 171 BHNoNHeHHA naboparopHeix pabot.

NMPHIOAKEHMS k paboueii nporpamMme
1. CrpykTypa H cONEpHAHAE THCIHILIHHEL
2. (PoHT OLEHOYHEIX CPENCTE

ke
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TMepeuent OUEHOYHBIX CPEACTE 10 THCUHNITHIE

«Beegenue B TEXHOIOTHH TPOTOTHITHPOBAHKAY

HamMeHoBAHHE [peacTasnenue
Na OUCHOTHOTO Kparkas xapaKTepHeTHER OOeHOMHOTO QIEHOMHOTD
oc CpeCTRa CPEACTER epeneTra B @OC
Jwaner NPeTOTABATEAA C0 CTVIEHTOM, LML
Veniidioppos  [VITPNY — CHCICMETHSAIAL W yrosmenwe | KoMmaext
] HMEIIHXCA Y cTYHEHTA SHAHAMN, MpoBepxa €r0 | IK3aMeHAllHOHHBIN
(2 -Fmsanmen) | PHOHBHAVAILHEDN  BOIMOKHOCTER VeBOEHHA | GHASTOR
MATepHAna
0 HOCTH CTYIEHTAE TPHMCHHTE
s e Siate it S || Ly
2 JaGopatopitie BHETIEA, ONBITH, 3 HMEHTE H HEIIOHEHH TADOPETAPIK
afors (JIP) e pabor  ® HX
P NoCNETYIIHY PACHETOR, A TAKKS COCTARTCHHA
BLIBOICE OCHATIEHHE
MMpogyer  camocTodrencHod  paboTst
| CTYReHTA, Np<AC TARTAIIEA caboi
KPATEOE: MAIOOKEHHE B OHCBMCHHOM HHJE
Sece MOTYIEHHEX PEIVARTATOR TEOPETHIECKOTD
3 3c) AHANH3A ompeacieHdol naywnod (yuebno- | BapHanT 3anaHuA

HCCNeJoBaTenboKoH) TeMBl, IAc aBTOp
PACKPBIBAET CYTh HCCTEMYeMOR NpoGIeMEL,
NMPHBOOAT PEVIHYHEE TOYKA IpeHHd, a
TaK#e COPCTROHHEE BIrNANE Ha Hes
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IMepeqsens KOHTPOJILHBIX BONPOCOE

Bo = Kon
NpoChkl K IK3aMeHy SR

1 Ofmee npejCTARASHUE O OPONECCE TPOTOTHIHPOBAHAA. ATk OK-4
NPOLECcd HINOTORIEHIA TPOTOTHIA.

2 ALARTABHOC MPOA3ROACTRD KHK BHI nponecca OTIK-4
NPOTOTHNHPOBAHUA. CcHOBHEIE AHTR ANIHTHEAOTD
NpPOR3IBOICTR,

3 BricTpoe NpOTOTHRHpORANHE, Pasmrine MemIy aNTHTHEHBIM ONK-4
MPOHIBOICTRCM H 0DpafoTHOH nanenni va crankax ¢ HITY.

4 Pepepe-MuaHHEpHAr KAK DE [OpOLCCca NPOTOTHOHPOBANHA. OIK-4
CosniaHie TPEXMEPHELX 00BEKTOB.

=] Coamanme wmgenuii (IpOTOTHNOB) © Menoxezonankem HITY ONK-4
(rpaBHpoBaiLHEDR, (pesepHeti  cTAHOK). DTamEl  mpolgcca

| H3MOTORNEHHA MPOTOTHIA.
B CrepeomrTorpadien (SLA-TexHOTOTHE). OGopynoBanne, OTK-4
- Matepnan npnversemMii npyx CrepeonnTorpadHm.

7 (O0INAT NOCTENOBATENEROCTE ANANTHEHOND IPOHIBOLCTEA. JTAE!

NOCTEI0RITENEHOCTH.
| & DKCTPYIHA KAk BEA TpOOecca mpoToTHnMporaHus. [lpeuaomn ONK-4
neficTERA. YipasiedHe OpHCHTALHNN A30EIHE IIPH JKCTPYIHH,

9 Texmonorna 3D-newars FDM (Fused Deposition Modeling) . OITK-4
Ofopynosanne. Marepuan,

10 [ponece MIARTENRL TOPOIKOE B chopuuposantod cioe, Baam OITK-4

. crercanng (SLE.SLM- Texnonoram).

11 [pomece  NaMUHHPOBAHHA THCTORRIX[CIOHCTEIY) MaTepHATOD OIK-4
(Laminated Object Manufacturing (LOM).,  Texnonorma,

MATEpHATEL NpAMengembie mpd LOM.

12 Texnonorna MIM. Polylet. [pHEIETHATRHAR EXEMA, EK-2

| Ocofennocty, Marepaaier,

13 SnepTponno-tydesoe  moaenerne  (ElectronBeamMelting  Amu OINK-4
EBM). Cpapmemme nmasiednd mopomkos Merogom EBM ¢
MeTonon Faseproro enekanid SLM-Texnonorii.

14 [lmapnerde NOPOIIKDE B cHOPMHPOBHEOM CH0T KAK TEXHOIOTHA ONK-4

| ALIHTHRHOTD NPOHIBOICTRE. 4 —

15 [ponecest HAlIPABNEHHOID SHEPTOBKIAIA (DED- OIK-4
Directedegergydeposition). Obues 0HHCAHHE TPOIECCE.

16 VIETpOIBYEOBOE aLIHTHEHOS mpomssoneTro (YAIT). Ilapamerpel OIK-4
nponecca YAIL

17 MaTepHaTEl NpUMEHieMble TpH GHCTPOM NPOTOTHIHPOBAHHH, OIIK-4

1% [[napnenne DOPOMIKOE B chOpPMAPORAHAOM CAOE KAK TCXHOIOTHA OK-7
IHTHEHOIO [IPOHIBOACTES.

19 PafoTa ¢ DOpOINKAME TPH TEXHOTOPHAX MalepHOTD CHOCKIHHA. OK-7
Bufop coocofs MmOmAYH, CUCTEMBI  MONAYH  MOPOIIKA.
BoceTaRORNCHME OCTATEA TOPOMES nocte oGpaborTsm

20 CelekTHERCE coekanue nopomros (SL8-rexnonorus). Meromika nK-2

| nponecea. Marepuaisl

21 Marepnaiel OpPAMEHASMER npu TeXHOMOTHAX MnK-2

27
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CTICEAHHA{ IMABICHHA ) DOPOLTKOE.

22 [Mapamerphl BARAIOOIHE HA TEXHOMOTHH) TPOMCCCA MIARTEHHA mK-2
NOPRIIECE HE MOERS

23 TexXHOTOrHA ROMIBITEPHOM MOACHIHPOBAHEE H IPOeKTHPOBAHHA MnK-2
B A/IHTHEHOM [POKIROICTEE.

24 OGnacTH TpEMEHEHHA NPOTOTHNRpoBaKnA B cpaie CATIR MK-2

25 CHCTEME VUHTEIBAIOIITIE HITOTOBACHHA NpOTOTHNA MnK-2
(HCIOUIR20RAHME [OATCKER, JHCPIHA, MATCDHAN, TOYHOCTD,
CROPOCTE MPOHIBOICTER).

26 Harorornenne HHCIPYMERTA  —  MeTomoM BricTporo MnK-2
NPOTOTHIHKIBAH KA,

27 TeXHOMOrHE H TPOIEeces NPOeKiHoHRON (OTONONHMEDHIATHH B K-z
BEHHE C HCNOIBIOBAHAEM MACOK,

28 [Noctofpadorka  kax  STan  DONy4YeHHd  OpoToTHOA.  Metoas TMK-2
nactobpaboTke OpH BRICTPOM MPOTOTHIHRPORAHIHK.

29 [Moctobpaforka Kax 3Tanl OONYMEHHSs NPOTOTHOA.  YOAJICHHS TIK-2
ECTECTREHHOH H HCKYCCTEEHHOH IIOLISPHKH. L

al [puamen  oTOIOIHMEPHIAITHH, OcHOBHEE  CHOCOORL, NnK-2
ofopyIoBAHEE, BHIL HITVIEHHS, PACKOIVEMEIE MATEPNHATEL

31 Obopyiosanne  pAMEHSEMOE [OpPH HITOTOBICHHH NPCTOTHIIA MK-2
METOEMHA ANARTHEHOLO TPOHIBOICTEA,

32 Cenexrnsroe crnexanne nopomkos (SLS-rexmorerna). Metoguka K-2
npounesca, Marepramis,

33 AuapepazHoe cNeKaRde TOPOIMIKR, YACTHUHO? IIIABICHHCE. MMK-2
Texnonorys SLS.

34 Texmonorna  ID-pevare FOM.  [lapamerpu  sommomme  HA MK-2
TOMHOCTH BRIPAIIMBAHHA Hagenui merogon FDM.

35 VIETPaIBYROBAN EOHCONHIALRE- rHOPHIHEE Hponece nK-2
AAMHHHPOBAHHA THCTOBELK MATEPHATOR.

15 [lponecc ceapkm  KaKk  Meroj NpoToTHnMposanss.  Ceapka MNK-2
nazeprsm avaom (LBW — LaserBeam Welding).

TMepeuens Tem Dece
|, TIpuMeHerse aIIUTHRHEIX TEXHONOTHH B npaMoM ndposoM PoH3BOACTEES
(OK-T).

MAIIMHOCTPOSHHH B HAEX cihepax (OK-7),

Mepeqens naioparopabix padoT

2, Henonezopanne ¥ npuMeHerHe obopyIoBAHKA AMIUTHEHOTO NPOHIBOACTEE B

M [lepeqent nabopaTopubIx Koanuecreo | Henoakayemoe
I.1l. paboT HACOB ofopyloBaHHle
‘ 1 HacTpoitka nponecca meqats | 6 -3]1 npuetep
Hi MEpeoHABHOM IPHHTEPE Fabbster/Picaso
| Jabopatopuas pabora Nel -Hoythyk Lenovo
-TTK
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2 [lesats Ha mepcoHanbHOM | 6 -3 ] npunTep
npunTepe JlabopatopHas Fabbster/Picaso
pafiora Ne2 -Hoytoyk Lenovo

-ITK

4 [NoaroTosxa nonuroHansHOH b
sojens k 3]1 negats Hoyroyk Lenovo

| Jlabopatopsas pabora No3 -netfabh

BapmanT sx3amMeHaunonnoro Gnera

MHHHCTEPCTREO HAYKH M BRICLLETD OBPAIOBAHHA POCCHEACKOHN QENEFALTHH
GEIEFANTBHOE MOCY IAPCTEEHHOE ABTOHOMHOE OEPAIOBATENRHOE ¥ HPEMIEHHE BRICLIETD
OEPASDEAFNE
«MOCKOBCKHHA NOJHTEXHHYECKWI VHHBEPCHTET»
(MOCKOBCKHH IIOJIHTEX)
- e —————————————

Paxyarter Mampnocrposane, sadeapa «OMInATs
Ancuimania «Bueasnine p TEXHOM0IHN TPOTOTRTNRETHAI
Hanpasneawe (cnenpanenocte) 270305 oHumonsraxns
Ofpalosareiiiag nporpamMMn 4 ALTHTHEHLE TEXHOITOTHE
Eype 1 ,rpyoma 191-271, fopua ofygenss  oduan

FIIAMEHALNMOHHLIA BHJIET Ne 1

1. Obmee NPEICTABICHME 0 MPOMECCE MPOTOTHIHPOBANAR, FTANL] TPOLECea
HITOTOBAEHHA MPOTOTHIA,

2, llpouece cBapkn KaK MeToj npovorsnnpoeanns. CBapka Tasepueim aygom (LBW
— LaserBeam Welding).

YTBep#ICHO Ha 3ACCHAHHE Kaheaps o » T., MPOTOKOT No

3as. kategpoii fILA Terpos /
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