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AHHOTaUA

JlucuuiuiiHa «AJQJMTHBHOE TPOHM3BOJCTBO» BXOJUT B 00Pa30BaTENbHYIO IMPOrpaMMy
BbICLIET0 O00pa3oBaHMsi — IMporpaMMy OakajaBpuaTa II0 HAIPaBJICHUIO MOJArOTOBKH/
cnenuanbHocTd 15.03.06 «Mexarponuka M poOOTOTexXHHMKa» HampaBieHHocTH «L{udposoii
WH)XUHUPUHT POOOTOTEXHUYECKUX KOMIUIEKCOBY. Jluciuminna peaausyercs kaenpoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMIIETEHIIUIA:

[TK-5 «IIpomsbInuieHHass pOOOTOTEXHUKA

ConepxaHue AMCUMIUIMHBI OXBAaThIBAET KPYI BONPOCOB, CBSI3aHHBIX C OCHOBaMH
IPOEKTUPOBAHUSA TEXHMYECKMX M3AEIMH C I[PUMEHEHHEM CpEeACTB  aBTOMaTHU3alluu
NPOCKTHUPOBAHUS W JATbHEUIINM TMPOU3BOACTBOM C NMPUMEHEHUEM aJAMTHUBHBIX TEXHOJIOTHM.
PaccmarpuBaroTcsi mpUMEHsIEMbIE B 3JIEKTPOIHEPTEeTHKE MaTepHajbl U METOABI IOCTOOPaOOTKH
153 (05078

[IpenonaBanue OUCUMIUIMHBI IMpPEAYyCMaTpHUBAET ciefyroue (GopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JJA00paToOpHbIe pabOThI, CAMOCTOSITEIbHAS paboTa 00yJaromIerocs.

IIporpaMMoil JUCHMILIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHInpoBaHHOTO 3a4eTa.

OOwiast Tpyl0EMKOCTb OCBOEHMS JUCLUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHUIBI, 72
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIIMHE «PYCCKUI».



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpto npenogaBaHust ABJISETCS MOJYYCHHE 00YUYaIOMUMHUCI HEOOXOIUMBIX 3HAHUH IS
MPUMECHECHUS AJTUTUBHBIX TEXHOJOTHH B MPOPECCHOHATBHON EATEIHHOCTH, 3HAKOMCTBO C
pasnmuyHbIMK  MeTogamMu 3D  meuyaTd, UCIOJB3YEeMBbIMH MaTepHaJlaMH W IMOJATOTOBKOMU
YIPaBISIONIUX MIPOTPAMM ISt OCyIecTBiIeHus 3D nmeuaTu B TeXHUYECKOM cdepe.

1.2. JlucummuiiHa BXOIUT B  COCTaB  4YacTH, (GOPMHPYEMOH  y4aCTHUKAMH
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMSAMU WIIM WX 4acTsAMU. KOMIIETeHIIMM ¥ MHIMKATOPBI UX JTOCTHKEHUS NIPUBEIACHBI B
tabmure 1.

Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma) Kon n Ko n HamMeHOBaHrE HHAMKATOPA JOCTUKEHUS
HAaMMEHOBAHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETCHITMHT
I1K-5.3.1 3HaeT KOHCTPYKTUBHbIE OCOOEHHOCTU U
K-5 TpeOOBaHUS K PEKUMHBIM [TapamMeTpam
[TpodeccuonanbHble IIPOMBIIIIIEHHBIX pOOOTOB
[Ipowmbinennas
KOMIIETEHIINH IT1K-5.B.1 Bnageet HaBbIKaMU BHEIPECHUS
poOOTOTEXHHKA
MIPOMBIIIJICHHBIX pOOOTOB B IPOU3BOJICTBO U
OCYIIIECTBIICHUS MYCKO-HAJIaJJOYHBIX paboT

2. Mecro nucuurinHbl B cTpykType OI1

Hucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPU U3YYECHHUH CIECAYIOIINX TUCLIUIUINH:

— « mxeHepHas 1 KOMIIbIOTEpHAs TpaduKa;

— «MHpopMaIMOHHBIE TEXHOTOTHI;

— «MarepuanoBeneHue».

3HaHuUs, TOJNYYCHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIHIUIMHBI, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U UCTIOJIb3YIOTCS MPU U3YYEHUHU APYTUX JUCHUILIIUH:

— «lIpousBoacTBeHHAs MPEAAUIIIOMHAS TPAKTUKAY; —

— «lloarotoBka K mpoOlEAype 3alUThl M 3alUTa BBIMTYCKHOW KBaTH(PUKAIMOHHON
paboThI».

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI O AUCIUIUTHHE (M pacTpeie]IeHne dTOH TPYJ0EMKOCTH TI0 CEMeCTpaM) IPeACTaBICHbI B
Tabmuie 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIMHBI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8

1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 2/ 72 2] 72
3E/ (4ac)
H3 nux uacoe npakmuueckoii n0020moseKu 10 10
AyoumopHhuie 3anamus, BCEro vac. 20 20
B TOM YHCJIC:




nexiuu (JI), (dac) 10 10

npaktuueckue/cemunapckue 3ansatus  (113),
(dac)

nabopaTtopHbie paboTs (JIP), (uac) 10 10

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmosamenvnas paboma, Bcero (4ac) 52 52
Buo npomescymounoit ammecmayuu:. 3ayer, Tudd

mudd. 3auger, sx3amed (3auer, Judd. 3aq, ' Hudd. 3au.
DKs.**) 3au.

*k
IIpumedanue: kaHIMAATCKHI 9K3aMeH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIMA.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUILITHHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (dac) (qac) (gac)
Cemectp 8
Pasnen 1. BBenenue B afiUTUBHEBIE TEXHOJIOTHHA
Tema 1.1. Hcropus pa3BUTUS  aJAUTHUBHBIX
TEXHOJIOTHUM.
Tewma 1.2. IIpuHLIMIIBI HOCTOWHOTO 1 2 5
(dhopMooOpazoBaHuUsl.

Tema 1.3. CpaBHEHUE TPAAULIMOHHBIX U aJAUTHUBHBIX
METOJIOB IPOU3BO/ICTBA.
Tewma 1.4. Knaccudukaius aJiTATUBHBIX TEXHOJIOTUN

Paznen 2. TexHOJIOTHUU U POLIECCHI AITUTHBHOTO
MIPON3BOJICTBA

Tewma 2.1. [Ipuanunsr pabots! yecranoBok: FDM, SLA,
SLS, DMLS, EBM, LMD.

Tema 2.2. IToaroroBka 31€KTPOHHON MOJIEIN 1 2 5
Tema 2.3. Orarnsl aJIUTUBHOI'O mpouecca:
MOJIrOTOBKA, Ie4YaTh, HOCTOOpPaboTKa.

Tewma 2.4. Ananu3 ommOOK IpU aJIMTUBHOM
MTPOU3BOJICTBE U CIIOCOOBI UX YCTPAHEHHSL.

Paznen 3. O6opynoBanue 11t aATUTUBHOTO
MIPOM3BO/ICTBA

Tema 3.1. KoHCTpYKTHBHBIE 0COOCHHOCTH Pa3IUIHBIX
YCTAHOBOK.

Tema 3.2. CucTeMbl 1I0/1a41 ¥ HAHECEHHST MaTepHaa. 1 2 5
Tewma 3.3. CucteMbl KOHTPOJISI 1 aBTOMATU3aIllUU
npoiecca.

Tema 3.4. DneMeHTBI ONITUYECKOr0 KOHTPOIIS U
JIMarHOCTHKH.

Paznen 4. Pabota ¢ ncXogHBIMU MaTepraiaMu

Tema 4.1. Knaccuduranusi HCXOAHBIX MAaTEpHUANOB!
MOJIUMEPBI, METAIIJIBI, KepaMUKa, KOMITO3UTHI.

Tema 4.2. Metonpl aHanu3a XUMHYECKOI'O COCTaBa U
IpaHyJIOMETPHH. 1 2 5
Tema 4.3. IloAroToBKa MOPOIIKOB: MPOCYIIIKA,
MPOKaJINBaHUE, TOMOTECHU3AITHS

Tema 4.4. OunabTpanyst U OUUCTKA KUIKUX
¢doTonosuMepoB




Paznen 5. [loaroroBka obopymoBaHust K padboTe

Tema 5.1. PernmameHT MOATOTOBKH YCTAHOBKH K paboTe.
Tema 5.2. YcraHOBKA TEXHOJIOTMYECKOH miaatdopMbl U
3ampaBKa MaTepHAIIOB. 1 2 5
Tewma 5.3. BusyanpHasi 1 aBTOMaTH3HPOBAHHAS
IIPOBEPKA Y3JI0B

Tewma 5.4. Ilopsiiok 3arpy3Ku YIpaBJISOMUX IPOrpaMM

Paznen 6. KonTpois mporiecca aiTuTHBHOTO

MIPOM3BO/ICTBA
Tema 6.1. Mertost BH3YaJIbHOTO 3|

ABTOMAaTH3UPOBAHHOTO KOHTPOJISL.

Tema 6.2. CuCTEMBI ONITHYECKOTO M TEMIIEPATYPHOTO 1 5
KOHTPOJIS

Tewma 6.3. JlaTunKy MMOJIOKECHUS U BUICOHAOIIOICHUE
Tema 6.4. Peakiiusg Ha OTKJIOHEHUS U aBapUIHBIC
CUTYaIlNH

Pazgen 7. Texunueckoe 06cnyRKuBaHue U OE30MACHOCTD
Tema 7.1. ExxenmHeBHOE U TIIAHOBOE TEXOOCTYKMBAHHUE.
Tema 7.2. IlpuMeHeHHEe CPeCTB HHAUBUYAIbHON U
KOJIJICKTUBHOM 3aILUTHI 1 )
Tema 7.3. besonacnas paborta ¢ 000pyJOBaHHEM O]
JaBJICHUEM U BBICOKMMU TEMIICPATypaMU.

Tema 7.4. CaHuTapHO-THTHEHHICCKHE TPEOOBAHNS

Paznen 8. O6paboTka n3nenwmii

Tewma 8.1. Y nanenue ocTaTOYHBIX MaTEpHAIOB.
Tewma 8.2. MeTonbl mecKOCTpyHHOH 1 abpa3uBHOI
00paboTku 1 )
Tema 8.3. TepmooOpaboTka W  MeXaHHUYECKas]
JIopabOTKa U3CITHIA.

Tema 8.4. KoHTpoJIb KayecTBa TOTOBBIX JleTallel

Paznen 9. OdpopmneHne nokyMeHTaUN
Tema 9.1. OcHOBBI JeTONPOU3BOCTBA HA
MIPOU3BOACTBEHHOM Y4aCTKe

Tema 9.2. Pacuet BpeMeHU U3rOTOBICHUS U3EIUSL. 1 6
Tema 9.3. BHecenune MaHHBIX B JKYpPHAJIBI U OTYCTHBIC
(bopMmBL.

Tema 9.4. Pabora ¢ CAD/CAE-cucremamu u
0QHCHBIMU MPOTpaMMaMHU.

Paznen 10. MHTerpanys B MpoU3BOJICTBO

Tema 10.1. BcrpamBaHue agiMTHBHBIX MPOLECCOB B
oO11ee MPOU3BOICTRO.

Tema 10.2. [IpumeHeHHE AAMUTUBHBIX TEXHOJIOTHHA B
Pas3IMYHBIX OTPACIISIX. 1 6
Tema 10.3. OKOHOMHYECKAS 3 PEeKTUBHOCTH
KCIOJIb30BaHus 3D-reuaru.

Tema 10.4. [TepcrieKTUBBI pa3BUTHUS ATUTUBHBIX
TEXHOJIOTHH.

Hroro B cemectpe: 10 10 52

Hroro 10 0 10 0 52

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
oOy4JarlolMMHUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.




4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep
pasnena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

Pasnen 1: Beenenue B aA U THBHBIC TCXHOIOTUI

[TonsTHE ANAMTUBHOTO TPOU3BOICTBA.

Knaccudukanms agnutuBabix Texnonoruii: FDM, SLA, SLS, DMLS, EBM, LMD u
Ap.

[Tpunnumn nmocnoiHoro GopmMooOpa3zoBaHUs.

[IpeumyiiecTBa 1 HEAOCTATKY AITUTUBHBIX METOJIOB TIEPET TPATUITHOHHBIMH.
O6nmacTi  TpUMEHEHUS  QJJUTUBHBIX  TEXHOJIOTWH  (aBUAIUs,  MEIUIIMHA,
MAIIMHOCTPOCHHUE U Jp.).

Pa3nen 2: TexHnosoruu u npoueccsl aJJuTUBHOTO IIPOU3BOJICTBA

[Toaroroska nudposoi mogenu: CAD — STL — cnalicunr.

DTarbl AAIUTUBHOTO MPOIEcca: MOAr0TOBKA, Ie4YaTh, MOCTOOpadoTKa.
Ocobennoctu paznuuHbix TexHojorui: FDM, SLA, SLS, DMLS, EBM, LMD.
AHanu3 TUIMUYHBIX OLIUOOK MPHU MPOU3BOICTBE U CIOCOOBI UX YCTPAHEHHUS.
Kontposb kauecTBa Ha BCEX CTAIUAX.

Pazgen 3: YcrporictBo 000pynoBaHus ISl aIIATUBHOTO MPOU3BOJICTBA
KoHcTpyKTHBHBIE 0COOEHHOCTH YCTAaHOBOK JIJISl Pa3HbIX TEXHOJIOTHUI.
CucTeMbl 1TO/1aYM ¥ HAHECEHUS MaTepHala.

CucTeMbl KOHTPOJIS ¥ aBTOMATU3aIIUH MPOIIECCa.

DeMEHTHI ONITUYECKOTO U TEMIIEPATyPHOTO KOHTPOJIS.

Pabota cuctem 3anmThl 1 OE30MACHOCTH.

Paznen 4: Vicxonubie MaTepuansl 175 aIMTUBHOTO TIPOU3BOICTBA

Knaccudukanuss HCXOAHBIX  MaTEPHAIOB:  TMOJUMEPHI, METAUIbI, KEpamHuKa,
KOMITIO3UTEL.

XuUMHYecKuil cocTaB M pU3NYECKUE CBOWCTBA MaTEpUAIOB.

Mertoabl aHanM3a rpaHyJIOMETPUH, HACBIITHOM MIIOTHOCTH, TEKYYECTH MOPOIIKOB.
[ToaroroBka MOPOILIKOB: MPOCYIIKA, MPOKATUBAHUE, TOMOT€HU3ALIMSL.

OunbTpanys 1 OYUCTKA KUAKUX (HOTOMOINMEPOB.

Paznen 5: [ToaroroBka o0opyoBanus Kk pabore

[ToaroroBka pabouero Mecta u 000pyI0BaHUS.

VYcraHoBKa TEXHOJIOTHYECKOM TUIAaTGOPMBI U 3allpaBKa MaTepUaJIoB.
BusyanbHas 1 aBTOMaTU3MPOBAaHHAS [TPOBEPKA Y3JI0B.

3arpy3ka ynpasJsFOIIUX IPOrpaMM U IapaMeTpoB MeyaTH.
[IpoBepka CUTHANM3ALMN U CUCTEM OE€30MaCHOCTH.

Pazgen 6: KonTpons npoliecca ajAMTUBHOTO TPOU3BOCTBA
Meto/1bl BU3yaIbHOTO U aBTOMAaTUYECKOT0 KOHTPOJIA.
CuctemMbl ONTHYECKOTO, TEMIIEPATYPHOTO U BUIACOKOHTPOIS.
JlaTYyuKu MOJNIOKEHUS U JPYTUe U3MEPUTEIIbHBIE YCTPOMCTBA.
Peakiust Ha OTKJIIOHEHUS U aBApUITHBIE CUTYaIlUH.
KoppekTupoBka napaMeTpoB B peaibHOM BPEMEHH.
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7 Paznen 7: Texuuueckoe obcmyKuBaHue U 0€30MaCHOCTh

CaHI/ITapHO'l"I/IFI/IeHI/I‘l€CKI/I€ Tpe6OBaHI/I5I.

E>xeqHEeBHOE U TUIaHOBOE TEX00CTyKHUBaHHE 000PYJOBAHUSI.

UpesBblYaiiHble CUTYAIlMU U MEPHI [0 UX MPEAOTBPAILCHUIO.

IIpuMeHeHue cpeacTB UHAMBUIYAIBHON U KOJUIEKTUBHOM 3aIUATHI.
Pabora ¢ 060pyn0BaHUEM 1101 AABJICHUEM M BHICOKHMMHU TEMIIEPATypaMH.

8 Pazgen 8: IlocneneuatHas 00paboTKa n3nenuit

VY naneHue ocTaToYHbIX MaTEPUAIIOB.

KoHTpoJsib kauecTBa roTOBBIX JETAJIEH.
Yrunnzaus 0TX010B.

TepmooOpaboTka u MexaHnuecKas 1opaboTKa.

Mertoapl meckoCTpyiHHOU, a0pa3sUBHON U XMMUYECKOH 00pabOTKH.

9 Pazgen 9: Odbopmiienne 1oKyMeHTauK
Buibl TPOU3BOICTBEHHOM JOKYMEHTAIUH.

Pacu€r Tpy10EMKOCTH U3rOTOBICHUS U3IEIIHS.

BHecenune TaHHBIX B )KypHAIBI B (OPMBI OTYETHOCTH.

Pabora ¢ CAD/CAE-cuctemMamu 1 0O(UCHBIMHU POrPaAMMaMH.
CocraBneHnre TeXHOJIOTMUECKUX KapT U aKTOB KOHTPOJIS.

10 Pazgen 10: MaTerpanus aqAuTUBHBIX TEXHOJIOTHI B IPOU3BOICTBO

Bnusiane 3D-nieyaTu Ha JIOTUCTUKY M CKJIQJICKOE XO3SIMCTBO.

BcerpanBanue aqAuTUBHBIX MPOLIECCOB B MPON3BOACTBEHHBIE IIETIOYKH.
[Ipumenenue 3D-neyatu B pa3iIMuHbIX OTPACIIAX.
DxoHomuueckast 3Q(PEeKTUBHOCTh UCTIONB30BAHUS a1 TUTUBHBIX TEXHOJIOTUH.
[lepcrieKTHBBI pa3BUTHUS A JUTUBHOTO MPOU3BOJICTBA.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

N3 Hux No
No | Temsbl npaktuyeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI
(gac) JIUHBI
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1a00opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoemMKoCTh, | MPaKTUYECKON | pa3zaerna
HaumenoBanne 1abopatopHbIX paboT pyA - | TP pasil
/1 (gac) MOATOTOBKU, | JUCLIHMII
(gac) JIMHBI
Cewmectp 8
1 ‘ CpaBHUTENbHBIN aHAIU3 CBOMCTB U TOUHOCTH MOJIENIEH. ‘ 4 ‘ 4 ‘ 1

8




Cosznanne 3D-Moaeu U TOAr0TOBKA €€ K ITeUaTH.

W3yuenne ycTpoiicTBa 1 KOMIOHEHTOB 3D-nipuHTepa.

AHanu3 UCXOIHOTO MaTepHuaia

Ol WwW|IN
EE RSN NN
E
a|bh|lwN

BrinonHeHne KOMILIEKCaA MOATOTOBUTEIbLHBIX
MepOHpI/ISITI/Iﬁ nepe 3aImryCKoM YCTaHOBKHU.

Bcero 10

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOH PabOThI
VY4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCTOSITENNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh
qac qac
1 2 3
N3yuenune TeopeTnueckoro Marepuania
15 15
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 17 17
ycneBaemoctu (TKY)
Jomamnee 3amganue (13)
IToaroroBka K MpoOMeEXyTOYHOU
20 20
atrecrauuu (ITA)
Bcero: 52 52

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImUXCsl 0 JUCIMITIMHE (MOYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeueHb Me4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUN

ugp/ Kom4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
P (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)

Iumxosckuii M1.B. OCHOBBI alIUTHBHBIX
TEXHOJIOTHI BBICOKOTO pa3zpenieHus. 13-so
[Turep, CII6, 2018, 348 ¢

Hosuxkos C.B., Pamazanos K.H. AqauruBusie
TEXHOJIOTHH: COCTOSIHUE U MTEPCIIEKTUBBI.
UzBo YI'ATY, Ya, 2022, 75 c.

Antonona B. C., Ocosckas U. U.




AJIUTUBHBIE TEXHOJIOTUU: yueb. mocooue.
CII6.: BUID CII6 I'VII T/, 2017. 30 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHMS JUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuuna 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPcOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKALMOHHOU ceTu «HTepHEeT»

URL agpec HaumenoBanue
https://support.ultimaker.com/hc/en-us CrpaBounbie MaTepuaiisl Ultimaker Cura
http://www.thingiverse.com/ [Tnarpopma mis oomena STL monensmu

Thingiverse
https://tflexcad.ru/download/documentation/ | CripaBounsie matepuanst T-Flex CAD

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs peacTabieH B Tabuune 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCHHUITTHHE

[lepeyeHp WCMONB3YeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabmure 11.

Tabauna 11— [lepeuenb HHGOPMALTMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (Tipu HEOOXOIMMOCTH)
1 JlexuuMOHHAs ayAUTOpUS 21-21
MynbTumeanitHas JeKUUOHHAS ayIUTOPUS 31-04
3 | CnenmamusupoBanHas Jadboparopus «HoBbIx MockoBckuii mip. 149
MIPOU3BOJICTBEHHBIX TEXHOJIOTHII» BA, ayn. 417

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH

10




10.1. CoctaB OIICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOM AaTTECTALUH
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Buj npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPEJICTB

JuddepeHmpoBaHHbIN 3a4ET Crincox BOIpPOCOB;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YalrONIUMUCS TPUMEHSETCS S-0a/uThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BAaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyuaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHbBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKECHHS C TIPAKTUYCCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOO/IHO BJIAJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4Jaromuiicst TBEPIO YCBOMII IPOTPAMMHBII MaTepuall, TPaMOTHO U
[0 CYIIECTBY U3JIaraeT e€ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CHCTEMOM CIIeIIUAIN3MPOBAHHBIX IIOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU 1 HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTHUYECKOM IIPUMEHEHHHM 3HAHUI
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHMS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIIEHHUI;

— YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIILHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MIpH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYSCKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOTOKECHHUS;

— He (hOPMYJIUPYET BBIBOJOB M O0OOIIICHHIA.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bormpocsr (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa
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Kon

Ne mi/mt [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa
WHAMKaTOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocs! s qudd. 3auera npezacrasieHsl B Tadmuie 16.
Tabauna 16 — Bonpocs! 1 qudd. 3agera

Ne [Tepeuens BompocoB st nudd. 3auera Koz
/o P P AL A ’ WHIUKATOpa

1 . beicTpoe nporoTunupoBaHue [IK-5.3.1
. AITUTUBHBIE TEXHOJIOTUU

. IIpororunuposanue

. XapakTepuCTUKH MPOTOTUIIA

. [laru OpICTPOro NPOTOTUIMPOBAHUS

. TouHOCTH BOCIIPOU3BEACHUS

. SLA MeTon

. FDM meton

. SLS meTon

. TpexmepHoe monenupoBanue cpencrsamu CAIIP

. KonBeprauus u nepenava qaHHbIX

. [IpoBepka u moAroToBKa K pabore

. [locnoliHO€e ocTpoeHne U3aenus

. Y panenue nojaepkek u noctoopadoTka

. CTyrneHuaTocTh

. ®opmar STL

. YpaBistomme KOMaH bl

. OpueHnTanus u3aenus

. [lognepxuBaromue CTpyKTypbl

. Buzpl penierok 3anojiHeHUs

. @oTonoaumMepr3allMOHHbIE MaTepUaIbl

. MexaHn3MBbl ¥ CKOPOCTH PEAKIUH MOIMMEpU3alun
. JIazepHas crepeonurorpadus

. MeTonibl ckaHUPOBaHUSI ITPH J1a3epHON cTepeonuTorpadun
. IIporiecc U3roToBJIEHUS HHTETPAIbHBIX MUKPOCXEM

0N LN kW~

VO T NG T NG T NG T NG T NG i S S g e T G S G SN o
NP WND— OOV JIONWNM DA WN—RO

N
\e]
N

. TpeGoBaHust k MaTepuaiaM B SHEPreTUKE [IK-5.B.1
. U3roToBieHne npoTOTUIIOB C UCIOJIb30BAHUEM HECKOIBKUX MaTE€pUAJIOB
. OuncTKa ¥ 3amuTa u3genui

. [Ipouecc axcTpy3un

. O6bemMHBII pacxosl U CKOPOCTb Me4aTH

. Kpucramnmzanus u oxmaxaeHue

. [llnpuHa TUHUI U TPOYHOCTH IEPUMETPOB

. Marepuains! 1Ji SKCTPY3HH

. Ocnactka s FDM neuatn

. IIpononpHas u nonepeyHast IPOYHOCTh

. KomOuHT 1 oTKaThI

. [leyaTp ¢ HECKOIBKUMHU SKCTPYAEPAMHU

. Co3nanue mUThEBBIX HOPM

. MeTop1 6BICTPOro MPOTOTUITUPOBAHMS Ha TOPOIIKOBOM OCHOBE

. Buzsl nopomnikos

. MakpOKMHETHKA CIIEKaHUs

. TBepaodaznoe cnexanue

. Kuakxodasznoe criekanue

. XMMHMUYECKOE CIIEKaHue

A DA DB WLWLWWWWUWLWLWWN NN
W= OOV JO0 W AW — OO

N
I
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45. DIEKTPOHHO-TY4YEBOE IIJIaBICHNE

46. KugemaTtnka IBHKEHHUS T'OJIOBEI

47. CyOCcTpakTHBHBIE TEXHOJIOTUU OBICTPOTO MPOTOTUITUPOBAHHS
48. KonctpyupoBaHue U U3aiiH

49. CepuiiHo€ MPOU3BOJCTBO MO/IEICH MPH MOMOIIH a1 TUTUBHBIX
TEXHOJIOTHI

50. Cucrema ynpasienusi 3D nedarbro

[lepeuenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHHUSI KYPCOBOM paboThI

Ne i/t

KypCOBOH paboTHhI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBINOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBelneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB I TECTOB

No
n/o

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJIMKaTOpa

I mun. 3aodanue KOMOUHUPOBAHHO20 MUNA C 86IOOPOM OOHO20 BEPHO20 OMEEma
U3 uembvipex npeonoNCeHHbIX U 000CHO8aHUEM 8bIOOPA

Wnctpykuus: [IpounTaiite TekcT, BEIOEpUTE MIPABUIBHBIA OTBET U 3AIUIIATE apTyMEHTHI,

000CHOBBIBAOIIME BEIOOP OTBETA

Kakoe MakcumanbHOE€  KOJIMYECTBO  MaTepUAIOB  MOXET  OBIThH
MCIOJIb30BaHO MpH Hcnonb3oBaHuu Polyjet TexHomoruu?

1)2

2)4

3)8

4) 16

I1K-5.3.1

Kak MOXHO J1enaTh pe3bOOBBIE OTBEPCTHUS B JAETANAX, U3rOTaBIMBAEMbIX
METOJIaMU a/ITUTUBHBIX TEXHOJIOTUI?

1) BnauBatb aTyHHbIE Pe3b0OBbIE BCTaBKH.

2) [IpoexktupoBath pe3b0y B JeTaIH.

3) Hapesatb pe3b0y mocie neyatu METYUKOM.

4) Bce BapuaHTHI.

I1K-5.3.1

Yro HeoOxoaumo caenats nepen 3D neuarsro?

1) OxyanuTh MeyaTaroIyo TOJI0BY.

2) O0ecneunTh are3uBHBIN CII0H Ha CTOIIE.

3) ObecrieunTh aIre3UBHEBIN CIIOM HA YKCTPYyAEpE.

4) BpyuHylo TNepelBHHYTh II€YATAalOIIyl0 TOJOBY B JIOMAallIHEE
MI0JIOKEHHUE.

I1IK-5.B.1

Kak Henmp3st HM3roTOBUTH U3JENME C HABUCAIOIIMMM 3JIEMEHTaMU
ncnons3yst FDM TexHomoruto?

1. C nomomipto CAIIP 1oGaBUTE MOIACPKKU TO]T HABUCAIOIIHE
JJIEMEHTHI.

2. IloBepHYyTb JeTajb TaK, 4TOOBI HE OBIJIO HABUCAIOIIUX HJIEMEHTOB.

3. Hcronp30BaTh METAITMUECKUH IMTOPOIIIOK B KAUYECTBE MOICPIKEK.

4. Vicnonb30Bath ciaiicep JUlsi MOCTPOEHHE HCKYCCTBEHHBIX MOJIICPIKEK.

I1IK-5.B.1
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2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM HECKOILKUX 8APUAHMOB OMBEMA

U3 NPeONONCEHHBIX U PAZBEPHYMBIM 0DOCHOBAHUEM 8b1O0PA

I/IHCprKIII/ISI: HpO'-II/ITaI‘/'ITe TCKCT, BBI6€pI/ITC MNPpaBUJIbHBIC BApUAHTLI OTBETA U
3allMIIUTEC apryMEHTHI, O60CHOBBIBaIOH_II/IC BLIGOp OTBCTOB

B xakom dopmare skcroprupyercs 3D Mopenp ais  IadbHEUIEro
M3TOTOBJICHUS METOJIaMU aJITUTUBHBIX TEXHOJIOTHI1?

1. STL.

2. STEP.

3. 3DP.

4. CTL.

I1K-5.3.1

Kakue u3 cnemyromux yrBepxkaeHuUd o doTonoaumepHor 3D-meyaTn
BEpHbI?

1. ®orononumepHas revyath UCHOJIb3YeT KUJIKHUE CMOJIbI, KOTOpbIE
3aTBEPEBAIOT 1101 BO3ACUCTBUEM YIbTPa(UOIECTOBOTO CBETA.

2. Ina poTononumepHoii neyatu o0a3aTeNbHO TpeOyeTC s MOAAEepPKKa
MOJIENIEH, TaK KaK MaTepual He MOKET YAepKUBaTh GopMy
CaMOCTOSITENILHO.

3. ®orononaumepHbie 3D-pUHTEPBI MOTYT CO34aBaTh OOBEKTHI C
BBICOKOH JieTanu3aluei 1 riaikod HOBEepXHOCTHIO.

4. ®otonoauMepHas revyarhb MOoAXOAUT TOJIBKO JUISl CO3aHUS KPYITHBIX
00bekToB Oosee 100 KyOMUeCcKrM CaHTHUMETpA.

I1K-5.3.1

Kakoe nporpammHoe oOecriedeHHe HCIOJIb3YETCS JUIsl MPOEKTUPOBAHUS
3D wMmogmenmu, ¢ ILEIbI0 €€ JajJbHEHIIEero M3rOTOBJICHHUS METOJaMU
A IUTUBHBIX TEXHOJIOTUMI?

1. ELCUT.

2.SolidWorks.

3. SimInTech.

4. T-Flex.

IIK-5.B.1

3ayeM MPOBOUTH CTATHUECKUI aHAIN3 U3J1enus?

1. Onpenenenne 31EKTPOMATHUTHBIX XapaKTEPUCTUK U3IEIHSL.
2. BeisBNeHNEe MaKCUMAaJIbHBIX HaMPsDKEHUH U 1eopMarvid.
3. Pacuer a’pogHAMHYECKUX CBOWCTB.

4. BeiOop marepuaia.

I1IK-5.B.1

3 mun. 3aoanue 3aKpvblmo2co muna Ha yCmanoelenHue coomeemcneust

Wuctpykrus: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K Ka)K0i MMO3UIINHY, JAHHON B
JIEBOM CTOJIOIIE, IOI0EPUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B IIPABOM CTOJIOIIE

CooTHecuTe MaTepuaibl M AJJUTUBHBIC TEXHOJOTMH, B KOTOPBIX OH
UCTIOJIB3YETCS.

1. ®orononumepsl (SLA)

2. PLA (FDM)

3. AmoMuHueBbIH mopornok (SLM)

4. PETG (FDM)

5. ABS (FDM)

6. TutanoBbIi mopoiok (SLM)

I1K-5.3.1

10

CootHecuTe TexHonoruu 3D-nevatu ¢ uX ONUCAHUSMM.
Kareropuu:

A. FDM (Fused Deposition Modeling)

B. SLA (Stereolithography)

C. SLS (Selective Laser Sintering)

IIK-5.3.1

14




D. DLP (Digital Light Processing)

BapuaHTbl 0TBETOB:

1. Ucnionb3yeT NOpOIIKOBBIM MaTeprai, KOTOPBIM CIIEKAeTCs Ja3epoM st
CO3/1aHUS 00BEKTA.

2. OcHOBaHa Ha TIOCTIOWHOM HAIUIABJICHUH TEPMOILJIACTHKA Yepe3
SKCTPYAEP.

3. Ucnonb3yeT )kuaKyro (GOTOMOIMMEPHYIO CMOITY, KOTOpasi 3aTBEP/ICBACT
10J1 BO3JICHCTBUEM YIbTPadrOJIETOBOIO CBETA.

4. Tloxoxa Ha SLA, HO UCIIOJIB3YET MPOEKTOP ISl OJTHOBPEMEHHOT'O
OTBEPKJICHHUS L[EJIOTO CJI0SI CMOJIBL.

11

CootHecuTe MaTtepuaisl ¢ TexHoJorusimMu 3D-nevartu, s KOTOPBIX OHU
MOAXOJIAT.

Kareropuu:

A.PLA

B. ®orononumepnas cMmoa

C. HeilsioHOBBIN IOPOLLIOK

D. Meramnndeckuit moponok
BapuaHTbl OTBETOB!

1. FDM

2. SLA

3. SLS

4. DMLS (Direct Metal Laser Sintering)

IIK-5.B.1

12

CooTHecHuTe 3TaIlbl AIUTHBHOTO MTPOU3BOJICTBA C X OIMMCAHUSMHU.
Kareropuu:

A. IloaroroBka 3D-monenu

B. Ileyats

C. ITocrobpaboTka

D. Konrtponb kauecTBa

BapwuaHnTs! 0TBETOB:

1. Hapeska mojaenu Ha ciiou u reHepanus G-Kojaa i puHTepa.

2. Y naneHue nojyiepKeK, NUInQoBKa, IMOKpacKa WIH TepMooOpadboTka
TOTOBOTO U3/ETHSI.

3. [IpoBepka reoMeTprUn ¥ MEXaHUYECKUX CBOMCTB TOTOBOTO U3JICIIHS.
4. TlocnoitHoe co3aanne 00BEKTa C UCTIOIH30BAHIUEM BHIOPAHHOM
TEXHOJIOTHUH.

IIK-5.B.1

4 mun. 3aoanue 3aKpvlmoco muna Ha yCcmaHoeslenue nocne008amenbHOCmu

I/IHCTPYKLII/ISE HpoanaﬁTe TEKCT U YCTAHOBUTC MOCJIICAOBATCIIBHOCTD.

3anuiure COOTBETCTBYIOIIYIO IMOCJIEA0OBATCIIBHOCTD 6yKB CJICBA HAIIpaBO

13

PaccraBbTe 31amnsl pabotsl FDM 3D-nipunTepa B mpaBMIIbHOMN
IIOCJIEJ0BATEIBHOCTH.

BapwnaHnTs! 0TBETOB:

1. Harpes skcTpyaepa u miaat(opmsl.

2. 3arpy3ka QuiiaMeHTa B 3KCTpYAep.

3. Hapeska 3D-moznenu Ha ciou u renepauus G-koza.

4. TlocnoitHOE HaIJIaBJIeHWE MaTepHaa.

5. OxJnaxkaeHne roToBoro U3/enusl.

6. Y nanenue mojiepKeK (eciv OHU €CTh).

I1K-5.3.1

15




14

PaccraBbTe 3Tanbl N0cTOOPaOOTKY U3AENHs, HarleyaTaHHoro Ha SLA-
IIPUHTEPE, B IPABUIILHOMN MOCJIE€0BATEILHOCTH.

BapuaHnTsl 0TBETOB:

1. IIpoMbIBKa MOZIEIH B H30IPONUIOBOM CIIUPTE.

2. Y®-0TBepKACHNUE MOACIIH.

3. Y nanenue noajepxex.

4. lInudoBka NOBEPXHOCTH.

5. HaneceHue 3allUTHOTO MOKPBITHS.

I1K-5.3.1

15

PaccraBbTe koMnonenTsl FDM 3D-nipunHTEpa B OPSAKE UX Y4acTHs B
IIPOLIECCE MEYaTH.

BapuanTtsl 0TBETOB:

1. Dkerpynep.

2. [llaroBble 1BUTATEINH.

3. [nardopma st meyaTu.

4. HarpeBatenbHBIN DJIEMEHT.

5. JlaTuuk Temneparypsl.

6. Karymika ¢ ¢unameHToM.

7. Cuctema OXJIaXICHHUS.

IIK-5.B.1

16

[TocnenoBarenbHOCTh TEUCTBUNA JJISI TPOBEACHHS CTATHYECKOIO aHajau3a
n3nenus B SolidWorks.

. Co3anune ceTku

. [IpumeneHnne Harpy3ok

. Co3nanue Mojenu

. Haznauenne marepuanon

. Co3ganme oTyera

. [IpocMoTp pe3ynbTaToB

. Co3gaHre HOBOT'O MCCIICHOBAHUS
. IIpuMeHeHne 3aKpenneHuin

. 3ammyck aHayu3a

O©CoOoO~NO O WDN P

IIK-5.B.1

5 mun. 3adanue omxpuimoz2o muna c pa3zgepHymuiM Omeenmom

Wnctpyxknus: [IpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHII 0O0CHOBAHHBIN OTBET
WIM HAIIMIINTE MPOIYLIEHHOE CJIOBO/CIOBOCOUETAHNE

17

B agauTtuBHOM NpPOU3BOACTBE IJIsl CO3/JAaHMSI HW3AEIUNA HMCHOJB3YETCs
METOJ IOCIIONHOTO

I1K-5.3.1

18

OI[I/IH N3 CaMbIX PACHIPOCTPAaHCHHBLIX MATCpHUaJIOB B AAJUTUBHOM
MMpOU3BOJACTBE — 3TO 5 KOTOpHﬁ HCIOJIB3YCTCA IS 3D-
cyaTu.

I1K-5.3.1

19

Z[J'ISI CO3JlaHHS METAIMYECKHX JeTajlel B agIuTHBHOM MMpOnU3BOACTBC
JaCTO IMPUMCHACTCA TCXHOJIOTUsA JIa3€PHOIro CriICKaHus.

I1IK-5.B.1

20

B anauTuBHOM MPOU3BOJACTBE AJIs CO3/IaHUSI CIIOKHBIX TEOMETPUUYECKUX
(dbopM YacTo ucnonb3yercs MOJIETUPOBAHUE.

I1IK-5.B.1

IIpumeuanue: Cucrema OLIEHUBAHUS TECTOBBIX 3a/IaHUM.
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1-if Tun. 3aane KOMOMHUPOBAHHOTO TUTIA C BELIDOPOM OJTHOTO BEPHOTO OTBETA U3
YeThIPEX MPEI0KEHHBIX U 000CHOBAHUEM BBIOOpA CUUTACTCS BEPHBIM, €CITH MPABUIHHO
yKazaHa 1nudpa 1 NpuBeAeHbl KOHKPETHBIE apryMEHThI, HCIIOIb3yEeMbIE IIPU BEIOOPE OTBETA.

[TonmHOE coBmaieHue ¢ BEPHbIM OTBETOM — 1 Oa.

HesepHeiit oTBeT mutt ero otcyrcTBue — 0 6aioB.

2-i Tun. 3anaHue KOMOMHHUPOBAHHOTO THIIA C BELIOOPOM HECKOJIBKUX BapHUAHTOB OTBETA
U3 MPEIJIOKEHHBIX ¥ Pa3BEPHYTHIM 000CHOBAHMEM BBIOOPA CUUTACTCSI BEPHBIM, €CIIH MPABUIHHO
yKa3aHbl HU(PbI U IPUBEACHBI KOHKPETHBIE apryMEHTHI, HCIOIb3yeMbIE MPU BEIOOPE OTBETOB.

[TonmHOE coBmazieHue ¢ BEPHBIM OTBETOM — 1 Oa.

Ecnu nonymiens! omuOku Uil OTBET oTcyTcTBYeT — () Oanios.

3-if THN. 3aJlaHue 3aKPBITOTO THITA HA YCTAHOBJICHHUE COOTBETCTBHUS CUNTACTCS BEPHBIM,
€CJIM YCTAaHOBJICHBI BCE COOTBETCTBUSI (ITO3UIIUU M3 OJJHOTO CTOJIOA BEPHO COMOCTABIICHBI C
MO3UIIMSIMH JIPYTOTO CTOJIONA).

[ToHOE coBMazicHKUE C BEPHBIM OTBETOM — | Gai.

HesepHbIii oTBeT Mk ero orcyrcTBUe — O 0aIoB.

4-if Tun. 3anaHuve 3aKphITOrO THIA Ha YCTAaHOBJICHHUE MOCIEA0BATEIbHOCTH CUNTACTCS
BEPHBIM, €CITU MPABMIIBHO YKa3aHa BCs MOCIEI0BATEIBHOCTD HUQD.

[TomHOE coBMajieHUe ¢ BEPHBIM OTBETOM — 1 Oasu.

Ecnun nomymiens! ommOKu WM OTBET OTCYTCTBYET — () OaIyioB.

5-# THI. 3a/1aHue OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIN
OTBET COBIAJIAET C ATAJOHHBIM 10 COJAEPKAHUIO U ITOJIHOTE.

IIpaBubHBIN OTBET 3a 3aJjaHKE OLlEHUBaeTcs B 3 Oasia.

Ecnu nonymiena onHa omrOka\HETOYHOCTB\OTBET MPABUJIBHBIN, HO HE MOJIHBIH — 1 Gasu.

Ecnu nomymieno 6onee 1 ommuOKu\0TBET HeMPpaBUIIbHBIH\OTBET OTCYTCTBYET — ) GasioB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOY4YaroIUXCsl 3a09HON (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMEe  MPOIEIyphl  OIICHWBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIUX TOPSAOK M TPOLEAYpPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Mertoandeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOGHUIO TUCITUTLTAHBI

11.1. Meroauueckue ykasaHMs s OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe W SICHOE M3JIOKEeHHEe y4eOHOro MaTtepuana. Ha3HaueHnme COBpEMEHHOW JIEKIUH B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMEeHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEUIINX
JOCTIDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JeKIUs BBHIIOIHIET METO0JIOTHUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapat
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KOHKpPETHOW 00JacTH 3HaHHS, e€ MpOOJEeMBbI, JaeT LEIbHOE MPEJCTaBICHHE O JIUCIUILUIMHE,
MOKa3bIBACT B3aMMOCBS3b C IPYTUMHU JUCIUTUTHHAMHU.

[TnanupyeMble pPe3yJIbTaThl IPH OCBOEHUU 00YUYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYeHHE COBPEMEHHBIX, IIECJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEACIIACTCS IEeJICBON YCTAHOBKOW K KaXK/I0M KOHKPETHOM TEME;

—  TIOJyYEHHE OIBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeIIeM;

— pa3BUTHEC MNPO(PECCHOHAIBHO-ICIOBBIX  KauecTB, JIIOOBH K  IpEeaIMETy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TIOSIBJICHHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETLHON paOoTHI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA OJIMIKAMIIIAE TOJIBL;

— HAYYUTHCS METOIMYECKH 00pabaThiBaTh MaTepHall (BBIACIATH TIJIaBHBIC MBICIH M
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOJy4YeHHE TOYHOI'O TOHUMAHHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA  MaTepuad MOXKET COINPOBOXKIATHCS JIEMOHCTpAIlMEH  CIIalIoB |
UCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IpH MPOBEICHUU KOPOTKHX JHCKYCCHUH 00
O0COOCHHOCTSX MPUMEHEHHSI OT/ICIbHBIX TEMATHK 10 JUCIUILINHE.

CTpyKTypa peIoCcTaBIeHUs JEKIIMOHHOI0 MaTepHaa:

— Bsegenue B aIUTUBHBIE TEXHOJIOTHH,

— TexHoIOTHY U MPOIIECCHI ATATHBHOTO MTPOU3BOJICTBA;

— OOopynoBaHue AJig aJJUTUBHOTO ITPOU3BOJICTBA;

— Paborta ¢ HCXOIHBIMH MaTepHaIaMH;

— TloaroroBka obopymoBaHus K paboTe;

— KonTpoib mporecca aJiuTHBHOTO TPOU3BOJICTBA;

— TexHuyeckoe 00CTyKMBaHHE U 0€30MTACHOCTH;

— OOpaboTka U3eNHii,

—  OdopmieHne TOKyMEHTAIHH;

— HWHrerpanus B IpoOU3BOJCTBO.

11.2. Metoauueckue ykazaHus A OOyYaroIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoeinonHenue nabopaTopHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM PEIICHUE CIeIYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUILIUHBI;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalU3alisl TEOPETHUYECKHX 3HAHHM, MOJTYYEHHBIX Ha
JEKITHSIX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanue u TpeOOBaHUS K MPOBEACHUIO TA00OPATOPHBIX pabOT
CrynenTtsl pa3OuBarOTCsi Ha moArpymmbl, 1o 3-4 dyenmoBeka. Ilepen mpoBeneHueM
nabopaTopHON pabOTHI 00yUaOIMIEMCsl CIIeTyeT BHUMATEIbHO O3HAKOMHUTHCS ¢ METOAMYECKUMU
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yKa3aHHsSMH 110 €¢ BBINOJHCHUIO. B COOTBETCTBMM ¢ 3amaHueM OOydYaroIiuecs JOJDKHEI
noAroToOBUTH HCOGXOIII/IMBIG AAaHHBIC, MOJYYUTH OT MNPCIoAaBaTCiisA JOMYCK K BBIIIOJHCHUIO
1a0opaToOpHOil PabOTHI, BBINOIHHUTH YKA3aHHYIO IOCJIEIOBATEIbHOCTD JACHCTBUIA, MOIYYUTh
TpeOyeMbIe pe3ynbTaThl, 0QOPMUTH U 3AIIUTUTH OTUYET 110 JabopaTopHOii pabore.

Crpykrypa 1 dhopMa oTdeTa 0 JabopaToOpHOi padbore

Otuer o nabopatopHOii paboTe [OOKEH BKIOYaTh B CEOS: THUTYJIbHBINA JIHCT,
(GOpMYITUPOBKY 3aqaHUs, TEOPETHUYECKHE TOJIOKEHUS, HCIIONIb3yeMbIe IIPH BBINOJHECHUH
1abopaTOpHO#l pabOTHI, OMKMCAHKE MPOIECCA BBHITOIHCHHS J1ab0paTOpHOM pabOThI, MOIYICHHBIC
pe3y.]'IBTaTbI 1 BBIBOJBI.

TpeboBanus k oopMIICHHIO OTYETa 0 JabOpaTOPHOU paboTe

ITo xaxmoit mabopaTopHOil pabOTE BBIMOJHAETCS OTIACIbHBINM OTYeT. TUTYIBHBINA JHUCT
odopmisiercs B COOTBETCTBHHM C InabimoHoM (oOpasuom) mpuBeneHHbIM Ha caite ['YAIL
(www.guap.ru) B pasaene «CeKTop HOpMaTUBHOM TOKyMEHTaluny». TeKCTOBbIE U rpapuuecKue
MaTepuaibl 0pOpMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSAMU,
npuBeneHHbIME  Ha caiite ['YAII (www.guap.ru) B pazgene «CekTop HOPMAaTHBHON
JTIOKYMEHTAIUN».

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS 10 MPOXOKACHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiicsl BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpPErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcsi 1Mo 3a04Hoil dopMe 00ydeHHs, caMoCTOosATelIbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpEeTaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSATEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHal 1o AUCLHUILIIHE.

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBaeT KOHTPOIb KadecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIATUIMHEL

[TpoBeneHne TEKyIIero KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISICTCS C IMOMOIIBI0 TECTOB,
npuBeneHHbIX B Tabmuie 18. OueHnBaHne TEKYIEro KOHTPOJIS yCIIEBAEMOCTH OI[EHHBAETCS IO
cucteme 3adeT/ He 3a4deT. [10JI0KUTEeTbHBIA Pe3yabTaT TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH J1aeT
CTYJEHTY JOTOJHUTEIBHBIN OaUT TP MPOBEICHUN TPOMEKYTOUHOU aTTECTAIINH.

11.5. Metoauueckue yka3aHus JJis OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[TpomexxyTouHass  arrecraiss  OOydarOIIUXCs ~ MPEIyCMaTPUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAEeT B
ceOs:

— nmubdepeHIMpOBaHHbIM 3a4eT — 3T0 (GopMa OILCHKHA 3HAHUM, IOJyUYECHHBIX
O6y'-IaIOH_[I/IMC$I HpI/I I/I3y‘—IeHI/H/I JAUCIMITIINHBI, HpI/I BBITTIOJIHCHUU KprOBBIX HpOGKTOB, KprOBBIX
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paboT, Hay4dHO-HCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTIUYHOY, «XOPOIIO», «YAOBIECTBOPUTEIBHOY, KHEYTOBICTBOPUTEIHLHO.

DK3aMeH MPOBOAMUTCS B YCTHOH (opme 1Mo Omieram, NMpeAcTaBiIeHHbIM B Tabmuie 15. B
ClIy4ae, €CIU CTYISHT M0 YBKWUTEIHHOW NPUYMHE HE BBHIMOJIHWI TPEOOBAaHUS TEKYIIETO
KOHTPOJIS, €My MPEAOCTaBISAETCS BO3MOXXHOCTh CHaTh 3a/I0JDKEHHOCTH 110 MPOIYIIEHHBIM
temam. Popma npoBeIeHUS MPOMEKYTOUHON aTTeCTAllUd — TUCbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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