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AHHOTaNINA

JucuumimHa «AJIUTHBHOE IMPOU3BOJICTBO» BXOJHUT B 00Pa30BATEIBHYIO MpPOTrpamMmy
BBICIIErO OO0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata [0 HAMpPaBJICHUIO MOATOTOBKH/
cnenquanbHocT  13.03.02  «DnekTposHEpreTMka U IEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«DHEpPreTHYeCKue ICKTPUUSCKHE MallIMHby. Jlucuumumaa peanusyercs kadenpoit «Ne32».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

[1K-4 «AnauTUBHOE MPOU3BOCTBOY

Conepkanve IUCHMIUIMHBI OXBaThIBAET KPYr BOIMPOCOB, CBSI3aHHBIX C OCHOBAMHU
MPOEKTUPOBAHMUSI TEXHUUYECKUX M3JENUA C TMPUMEHEHUEM CpEeACTB  aBTOMAaTHU3allUU
MPOSKTUPOBAHUS M JATBHEHIIMM MPOU3BOJCTBOM C MPUMEHEHHUEM AAWTHBHBIX TEXHOJIOTUU.
PaccmaTpuBaroTcsi mpuMeHseMble B AJIEKTPOIHEPIeTUKE MAaTepUaIbl U METOJbI MOCTOOPaOOTKU
153 (05078

[IpenogaBanue AMCHUIUIMHBI MpeaycMaTpuBaeT cieayromue ¢GopMbl OpraHU3alNU
y4eOHOTO0 Tpoliecca: JISKIUH, JJAO0paTOpHbIe PadOThI, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTta oOyJaromerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs M0 AUCIHUILUIMHE «PYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbto npenonaBanus SBISIETCS MOJyYeHUE 00YYAIOIMIMMUCS HEOOXOIUMBIX 3HAHUH IS
MPUMECHECHUS AJTUTUBHBIX TEXHOJOTHH B MPOPECCHOHATBHON EATEIHHOCTH, 3HAKOMCTBO C
pazauuHbiMH  MeTtofamu 3D  mewaTtw, WHCHONB3yeMbIMM MaTepuUallaMd M MOATOTOBKOU
YIPaBISIONIUX MIPOTPAMM ISt OcylecTBieHus 3D nmeuaTu B TeXHUYECKO cepe.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTatamu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIETSHIMSIMHU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) Kon u Kox n HanMeHOBaHME NHIMKATOPA JOCTUKEHUS
HaVMEHOBAHHE
KOMIIETCHIIUU KOMIIETCHLIUU
KOMIIETCHIIMU

[1K-4./1.1 Be1OMpaeT u HacTpauBaeT
000pyI0BaHUE aIUTUBHOTO IPOU3BOJICTBA U
MCXOJIHbIE MaTEepUaIbl 1JI1 U3TOTOBJICHMUSI
00BEKTOB IPOPECCHOHATIBHOMN 1€ TEILHOCTH U3
KOMITO3UIIMOHHBIX MaTEpUaIoB aJINTUBHBIMU
METOAAMU

[1K-4./1.2 ananu3upyeT UCTOUHUKH SHEPTUU U
bu3nueckue sIBIECHUS, IPOUCXOAALINE B X0O/1€
W3TOTOBJICHHS 00BEKTOB MTPO(HEeCcCHOHATEHOM
JeSTEIbHOCTH U3 KOMIIO3ULIMOHHBIX MaTepHUajIoB
aJIUTUBHBIMU METOAAMHU

ITK-4.J1.3 BBINOIHAET pacdyeThl U MPOEKTUPOBAHUE
00BEKTOB MPO(HEeCCUOHATLHOM IESITEIBHOCTH,
U3rOTaBIMBAEMbIX METOJJAMH A/ TUTUBHBIX
TEXHOJIOTHH1, C UCTIOJIb30BAaHUEM CUCTEM
aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUS.
[TK-4.]1.4 BBITIOTHSAET CTAaTUYECKUI aHAN3
MOJIETIHN U3/eIusl, MPOU3BOUMOI0 METOJaMHU
aJINTUBHBIX TEXHOJIOTHH.

ITK-4./1.5 pa3zpaboTka TEXHOIOTHYECKOM
JIOKYMEHTAIlMU Ha NPOLECChl U3TOTOBIEHUS
u3JIenuii Ha 000pyI0BaHUU a1 TUTUBHOTO
IIPOU3BOJICTBA

[Ipodeccuonanbusie | [1K-4 AnautuBHOE
KOMIIETEHIINHU MIPOU3BOICTBO

2. Mecro nuctutuiiHbEL B cTpykType OI1

JuciumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:

— «MmxeHepHas 1 KOMIBIOTEpHAs rpaduKa;

— «MubopmamoHHBIE TEXHOIOTHI;

— «MarepuaiioBeicHUE».

3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYEHUE, TAK U UCIIOJIB3YIOTCS MTPU U3YUYECHUU APYTUX AUCUUTUINH:

— «lIpousBoacTBeHHAs MPEIIUILIOMHAS TPAKTHKA»; —
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— «llogroToBka K mpoleaype 3alIUThl W 3alIUTa BBITYCKHOM KBaTM(HUKAIIMOHHOM
paboThI».

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTUHE (M pacrpeieiCHue 3TOH TPYAOEMKOCTH 10 CeMeCTpaMm) MpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITUHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp oucyunuHtsl, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexuu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3ansrus  (113),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesicymounoi ammecmayuu:. 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TPyI0€MKOCTH TUCHUTUTMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

P Jlexumu | 113 (C3) JIP KII CPC
a37€eJIbl, TEMBI JUCIUILIHHEI
(dac) (dac) (qac) (qac) (qac)
Cemectp 7
Pasnexn 1. BBenenue B afiuTUBHbBIE TEXHOJIOTHA
Tema 1.1.  Hcropuss  pa3BuUTHs  aIJUTUBHBIX
TEXHOJIOTHH.
Tewma 1.2. IIpuHIUIBI TOCTONHOTO 1 2 2
(hopmoobOpazoBaHUsL.
Tema 1.3. CpaBHEHUE TPAAULIMOHHBIX U aJAUTHUBHBIX
METO/IOB IMPOU3BOCTRA.
Tema 1.4. Knaccudukanus aJTuTUBHBIX TEXHOJIOTHI




Paznen 2. TexHomoruu U nMporeccs aaguTHBHOTO
IIPOU3BOJICTBA

Tema 2.1. [Ipunnumnst pabotsl ycraHoBok: FDM, SLA,
SLS, DMLS, EBM, LMD.

Tema 2.2. IloaroroBka 37IEKTPOHHON MOIETH

Tema 2.3, Dramel agAWTHBHOTO  TIpoIlecca:
MOJITOTOBKA, Ie4YaTh, TOCTOOpaboTKa.

Tewma 2.4. AHanu3 omMOOK MpH aATUTHBHOM
IPOM3BOJICTBE M COCOOBI MX YCTPAaHEHUSI.

Paznen 3. OGopynoBanue Uit aJTATHBHOTO
MPOM3BOJICTBA

Tewma 3.1. KOHCTpYKTHBHBIE OCOOCHHOCTH Pa3IMIHBIX
YCTAHOBOK.

Tema 3.2. CucteMbl mofauy U HAHECEHUSI MaTepUaa.
Tema 3.3. CucteMbl KOHTPOJISI U aBTOMATU3alluU
nporiecca.

Tema 3.4. DneMeHTH! ONTUYECKOI0 KOHTPOJIS U
JMAarHOCTHKH.

Paznen 4. Pabota ¢ ncxoqHpIMU MaTepraiaMu

Tema 4.1. Knaccuduxanus HCXOIHBIX MaTEpPHAJIOB]
IMOJIMMEPLI, METaJlJIbl, KECpaMUKa, KOMIIO3UTEI.

Tema 4.2. Meronpl aHamu3a XUMHYECKOTO COCTaBa M
TPaHyJIOMETPHH.

Tema 4.3. IloaroroBka MOPOIIKOB: MPOCYIIKA,
IMPOKAJIMBAHNUEC, TOMOI'CHU3al A

Tema 4.4. OunpTpaus ¥ OUUCTKA KUIKUX
(hOTOIOTMMEPOB

Pasnen 5. [Toarororka o0opyaoBanus kK paboTe

Tema 5.1. PernmaMeHT MOArOTOBKM YCTAaHOBKH K padoTe.
Tema 5.2. YcTaHOBKa TEXHOJIOTHYECKOW TIAT(HOPMEI U
3arpaBKa MaTepHaJIOB.

Tewma 5.3. BusyanpHas 1 aBTOMaTU3UpPOBaHHAS
IPOBEpKa y3JI0B

Tema 5.4. Ilopsaok 3arpy3Ku YIpaBIsIFOUMX POrpamMm

Paznen 6. Kontponp nporiecca aTATUBHOTO
MIPOU3BOJICTBA

Tema 6.1. Mertoabt BHU3YaJIbHOTO bi|
aBTOMATHU3UPOBAHHOTO KOHTPOJIA.

Tema 6.2. CucteMbl ONTHYECKOTO U TEMIIEPATYPHOTO
KOHTPOJIS

Tema 6.3. J|aTUMKU MOJIOKEHHUS U BUICOHAOIIOICHIE
Tema 6.4. Peakiius Ha OTKJIOHEHUS U aBapUHHBIC
CUTYaIluu

Paznen 7. Texunueckoe 00cinykuBaHue U O€30IaCHOCTh
Tema 7.1. ExxemHeBHOE U TUIAHOBOE TEXOOCTYKHUBAHHUE.
Tema 7.2. IlpuMmeHeHne CpeCTB UHIUBUTYAIbHON U
KOJIJIGKTUBHOM 3aILUTHI

Tema 7.3. be3onacnas paboTta ¢ 000pyJOBaHHEM IO/
JTABJICHHEM U BBICOKUMH TEMIIepaTypamH.

Tema 7.4. CanutapHO-TUTHEHHUUYECKUE TPEOOBAHUS




Paznen 8. O6pabotka u3nenwmii

Tema 8.1. Ymanenue ocTaTOUHBIX MaTEPHAIIOB.
Tema 8.2. MeTozpl meckocTpyitHO# 1 abpa3uBHOM
06paboTKu 2 2 2
Tema 8.3. TepmoobpaboTka ®  MeEXaHHYECKas]
JIOpabOTKa MU3IEITHH.

Tema 8.4. KoHTposib KauecTBa TOTOBHIX JIETajIeH

Paznen 9. OpopmieHune nokymeHTaMu

Tema 9.1. OCHOBBI ACITOITPON3BO/ICTBA HA
POU3BOJICTBEHHOM Y4acCTKe

Tema 9.2. Pacuet BpeMeHH U3rOTOBJICHUS U3ICITHA.

2 4 2 2
Tema 9.3. Buecenue maHHBIX B JKYpHAaJIbl U OTYETHBIQ
(hOpMEL
Tema 9.4. Pabora c CAD/CAE-cuctemamu u
0(HCHBIMHU MPOrpaMMaMH.
Paznmen 10. MaTerpanus B IpOU3BOICTBO
Tema 10.1. BcrpamBaHWe agJiWTHBHBIX IIPOIIECCOB B
o0111ee MPOU3BOICTRO.
Tema 10.2. [IpuMeHeHuEe aAIUTHUBHBIX TEXHOJIOTHM B
PA3IUYHBIX OTPACIISX. 2 1 1 3
Tema 10.3. OkoHoMHueckass  3(PQEeKTHBHOCTH
ucmosb3oBanus 3D-meyatu.
Tema 10.4. [lepcnekTrBBI pa3BUTHUS aATUTUBHBIX
TEXHOJIOTHIA.
HUroro B cemectpe: 17 17 17 21
Utoro 17 17 17 0 21

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodeCcCHOHATIBHOMN 1€ TeNbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI IPUBEICHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep

HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
pasnena

1 Pazgen 1: BBengeHnne B aaIMTUBHBIC TEXHOJIOTUH

[lonsiTHE aNANTUBHOTO IPOU3BOCTBA.

Knaccudukanusa agautuBaeix texnonoruit: FDM, SLA, SLS, DMLS, EBM, LMD u
zp.

[Tpunatmn nocnoitHoro GopmMooOpa3zoBaHUs.

[IpeumytiecTBa 1 HEAOCTATKH AITUTUBHBIX METOJIOB TIEPET TPATUITUOHHBIMH.
Ob6mactu  mpUMEHEHUsT  aJJUTUBHBIX  TEXHOJOTWWA  (aBHAIMS,  MEIUIIMHA,
MaITUHOCTPOEHHUE U Jp.).

2 Pazgen 2: TexHomoruu u mpouecchl aJINTUBHOTO MPOU3BOICTBA

[Tonroroka nudposoii mogenu: CAD — STL — cnaiicusr.

Dransl aJIMTUBHOTO TIPOIlEcca: MOATOTOBKA, MeYaTh, MOCTOOpabOTKA.
Ocobennoctu paznuuHbix TexHonoruiti: FDM, SLA, SLS, DMLS, EBM, LMD.
AHann3 TUMUYHBIX OMIMOOK MPHU MPOU3BOACTBE U CIIOCOOBI MX YCTPAHECHHSI.

KOHTpOJ'IB Ka4yeCTBa Ha BCCX CTaAUAX.
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Paznen 3: YcrpoiictBo 000pymoBaHus A aAIUTUBHOTO TIPON3BOICTBA
KoHCTpyKTHBHBIE 0COOEHHOCTH YCTAaHOBOK JJISI Pa3HBIX TEXHOJIOTHUH.
CucTreMbl 10/1aYM ¥ HAHECEHUS MaTepHaa.

CucreMbl KOHTPOJIS B aBTOMATH3AIUU TIPOIIecca.

DeMEHTBI ONITHYECKOTO U TEMIIEPATyPHOT'O KOHTPOJISL.

Pabora cuctem 3anmmThl 1 OE30MACHOCTH.

Pasnen 4: Mcxonusle MaTepualsl 17 alJUTUBHOTO IIPOU3BOICTBA

Knaccupukanuss HCXOAHBIX  MaTepUAIIOB:  IMOJUMEpBI, METAUIbl, KEpaMuKa,
KOMIIO3UTHI.

XUMUYECKUH COCTaB U (PU3NUECKHE CBOWCTBA MAaTEPHAJIOB.

MGTOI[H aHaJIM3a I'paHyJIOMCTpPUH, HaCBIITHOM IJIOTHOCTH, TCKYYCCTU IMOPOIIKOB.
IToaroroBka MOPOLIKOB: MPOCYIIKA, IPOKAJIUBAHUE, TOMOI€HU3ALU.

OunbTpanys U OYUCTKA KHUJIKUX (POTOMOIUMEPOB.

Pazgen 5: IloaroroBka 060py10BaHus K paboTe

[ToaroroBka pabouero Mmecta 1 000PYJOBAHHUS.

YcTaHOBKa TEXHOJIOTHYECKON TIaTGOPMBI U 3aIIpaBKa MaTepUAIIOB.
BusyanbHas 1 aBToOMaTU3UpOBaHHAS ITPOBEPKA y3JI0B.

3arpy3ka yrnpasJsiOIUX IporpaMM U apaMmeTpoB MeyaTH.
[IpoBepka CUTHATU3AIUN U CHCTEM O€30ITaCHOCTH.

Paznen 6: Kontpons mpoiiecca ajiuTUBHOTO MPOU3BOACTBA
Meroabl BU3yaJIbHOIO U aBTOMAaTUYECKOI'O KOHTPOJISL.
CucremMbl ONTHYECKOTO, TEMIIEPATYPHOTO U BUIACOKOHTPOJIS.
JlaTuMKy MOJIOXKEHUS U JPYTHe U3MEPUTEIbHbIE YCTPOUCTBA.
Peakuust Ha OTKJIIOHEHUS U ABAPUITHBIE CUTYallUH.
KoppekTupoBka napaMeTpoB B peajibHOM BPEMEHH.

Pazgen 7: Texunueckoe 00CIyKMBaHUE U OE30MACHOCTh

EsxenHeBHOE U MIaHOBOE TeX00CTYKHUBAaHUE 00OPYIOBAHHUSL.
[IpumeHeHnue cpeCcTB UHAUBUAYAILHON U KOJUIEKTUBHON 3aITUTHI.
PaGora c o6opynoBaHueM Mo TaBJICHHEM U BEICOKMMH TeMIIEpaTypaMHu.
CaHuTapHO-TUTHEHHYECKHE TPEOOBaHUS.

UpesBblYaifHble CUTYAIlMU H MEPHI M0 UX MPEAOTBPAILICHHUIO.

Pazgen 8: [locneneuatHas 06paboTKa n3nenuit

VY nanenue ocTaTOYHbIX MaTEPUAIOB.

MeTtob1 TecKOCTpyYitHON, aOpa3uBHON U XUMUYECKOW 00pabOTKH.
TepmooOpaboTka 1 MexaHHYECKast TOpadoTKa.

KoHTposb kauecTBa roTOBBIX JieTajeH.

YTunu3zamnust OTX0/10B.

Pazgen 9: Odbopmiienne n1okyMeHTauu

Bubsl npon3BOICTBEHHON JOKYMEHTALUH.

Pacu€t Tpy10€MKOCTH U3rOTOBICHUS U3ICIIHS.

Brecenune maHHBIX B KypHAIBI U (OPMBI OTIETHOCTH.

Pa6ora c CAD/CAE-cuctemamu 1 0(puCHBIMU ITPOrpaMMaMH.
CocraBneHre TeXHOJIOTMYECKUX KapT U aKTOB KOHTPOJISL.
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Pazgen 10: MaTer panusa aJAUNTHBHBIX TEXHOJIOT Wil B IIPOU3BOACTBO
BCTpaI/IBaHI/IC AAJJUTUBHBIX IMPOLECCCOB B MPOU3BOJACTBCHHLIC IICTIOYKH.
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[Ipumenenue 3D-nieyaT B pa3audHbIX OTPACIISIX.

HepCHeKTI/IBBI Pa3BUTHA aAJUTUBHOI'O IPOU3BOJICTBA.
Bnusinne 3D-nieyaTu Ha JIOTUCTUKY M CKJIQJICKOE XO3SIMCTBO.

DxoHomu4ueckast 3Q(PEeKTUBHOCTh UCTIONB30BAHUS aITUTUBHBIX TEXHOJIOTHUH.

4.3. TlpakTtuyeckue 3aHATHUS
TeMbl MpakKTHYECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

U3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjieia
/o 3aHATHI 3aHATUAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Cemectp 7
1 Mexanwnka 3D Pemenwue keiica 4 4 3
MIPUHTEPOB
2 Hacrpoiika 3D Pemenue keiica 4 4 )
MIPUHTEPOB
3 Pa6ora ¢ 3D Pemenue keiica 4 4 7
MIPUHTEPOM
4 CocraBnenue Pemenue keiica 4 4 9
KOHCTPYKTOPCKOM
AOKYMCHTAIMU
5 Buenpenue Pemenue keiica 1 1 10
A IUTUBHBIX
TEXHOJIOTHI Ha
IIPpOUBOACTBO
Bcero 17 17
4.4. JlabopatopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpynoeMKoCT®, | MPAKTHHECKOH | pasaera
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 7
1 | CpaBHUTENbHBIN aHATU3 CBOMCTB U TOYHOCTH MOJIETIEH. 2 2 1
2 Coznpanne 3D-Mozenu U IIoAroTOBKa €€ K IeYaTu. 2 2 2
3 W3ydenne ycTpoiicTBa 1 KOMIOHEHTOB 3D-nipuHTEpa. 2 2 3
4 BrinonHeHre KoMIiekca MoArOTOBUTENbHBIX 2 2 4
MEpONPHATHIL epe 3aITyCKOM YCTAHOBKH.
5 Hacrpoiika napameTpoB neuartu yepes narepdeiic 2 2 5
yIIpaBJICHUS
3] AHanu3 pe3yabTaToOB KOHTPOJIS U KOPPEKTUPOBKA 2 2 6
napaMeTpoB
7 OuKCTKa TIOBEPXHOCTH OT HOPOIIKA WK MOAICPIKEK. 2 2 8
8 Pacuer BpeMeHM U CTOUMOCTH U3TOTOBJICHUS JETAIH. 2 2 9
9 PazpaboTka npoekra BHepeHust 3D-newaryu Ha 1 1 10
KOHKPETHOM MPOU3BOACTBEHHOM YUYacTKe
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4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEIYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Buner caMmocTosiTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Bunbl caMmocTosaTebHON pabOThl U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI

qac qac

1 2 3
W3ydeHue TeopeTHUecKOoro MmaTepuania 5 5
nqucuuriuiel (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5

ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

IToaroroBka K MpoOMeEKyTOYHOU 11 11
arrectanuu (I1A)

Bcero: 21 21

5. IlepeueHp yueOHO-METOAMUECKOTO OOECIeUeHHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MATepHaIIbl JUISI CaAMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX y4eOHBIX M3/1aHUI pHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Tudpp/ KomnuaecTBo 9K3eMITIspOB B
URL a p cc bubnuorpaduueckas ccpiika OubmoTeKe
P (KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

Iumxosckuiit 1.B. OCHOBBI aTUTHBHBIX
TEXHOJIOTHI BBICOKOTO pa3pemeHus. 13-so
[Tutep, CII6, 2018, 348 ¢

Hosukos C.B., Pamazanos K.H. AngautuBHble
TEXHOJIOTHH: COCTOSIHUE U NTEPCIIEKTUBBI.
N3Bo YI'ATY, Ya, 2022, 75 c.

AnTonona B. C., Ocosckas 1. U.

AITUTUBHBIE TEXHOJIOTUHU: y4e0. mocodue.
CII6.: BIID CII6 I'VIT TA, 2017. 30 c.

7. TlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHEeT»
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[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONH ceTn «HTepHeT», HEOOXOIMMBIX JJII OCBOCHHS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — TIlepedyeHb 9JIEKTPOHHBIX OOPa30BaTEIBHBIX PECYPCOB  HH(MOPMAIIMOHHO-
TEJIICKOMMYHHKAIIMOHHOHN ceTH «HTepHEeT)

URL anpec HaumenoBanmue
https://support.ultimaker.com/hc/en-us CrpaBounbie MaTepuainsl Ultimaker Cura
http://www.thingiverse.com/ [Tnardopma mis oomena STL moxenssmu

Thingiverse
https://tflexcad.ru/download/documentation/ | CnipaBounsie marepuans T-Flex CAD

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0O 0OECHEUeHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Mpoliecca M0 AUCHUIIINHE.
[lepedeHp UCIONB3yeMOTr0 IPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIlecca Mo JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTEILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 6a3bl

Ne HaunmeHnoBaHMe COCTaBHOM YacTH Howmep aynutopuu
n/m MaTepuaIbHO-TEXHUYECKOMN 0a3bl (mpu HEOOXOUMOCTH)
1 | JleknmonHas ayuTopus 21-21
2 | MynbrumenuitHas TICKIIMOHHAS ayTUTOPHS 31-04
3 | CnenuanusupoBaHHas J1abopaTopust 31-06
4 | CrnenunanusupoBaHHas taboparopust «HoBbIx MockoBckuii nip. 149 BA,
MIPOM3BOJICTBEHHBIX TEXHOJIOTUI» ayn. 417

10. OmeHo4HBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTeCTaI[iN
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

Bug npoMeXyTO4HOHM aTTecTaluu IlepedeHb OIIEHOYHBIX CPEJICTB

Dk3ameH CrrcoK BOIPOCOB K 9K3aMEHY;
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‘ TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXET HCIIOIB30BAThCSA
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHL[HFI
5-0ayuipHad IIKaia PAKTCP (bopvp

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraeT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOMIOJHUTEIBHOW JMTEPaTypHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MMPAKTUYCCKON
JIeSTEIbHOCTHIO HAIPABIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHEIMAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuicss TBEPIO YCBOMII MPOrPaMMHEIN MaTepuall, TPaMOTHO
U, IO CYIIECTBY, H3JIaraeT €ro, OINUPAasCh HAa 3HAaHUS OCHOBHOM
JUTEPaTypHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIaJIEET CUCTEMOM CIIEIUATN3UPOBAHHBIX TOHSITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYILIECTBY, M3JIara€T €ro, ONUpasCh Ha 3HAHUS TOJILKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHWUN
HallpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJ0KEHNUS,

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
Marepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYAHOCTH B IPAKTHYECKOM MPUMEHEHUU 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

«HEY/IOBJICTBOPHTEIIHHO»
«HE 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
Bomnpocs! 114 5K3aMeHa npejcTaBieHs! B Tabnuue 15.

Tabmuna 15 — Bonpocs! i sk3ameHa

No Kon
[TepeueHb BOPOCOB JUIst FIK3aMeHa
/o MHAMKATOpa
1 1. BeicTpoe MpOTOTUIIMPOBAHKE [IK-4.1.1

2. AITUTUBHBIE TEXHOJIOTUHU
3. [IpoToTHnMpoBaHue
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4. XapakTepHUCTUKH IIPOTOTUIIA

5. [llaru 6BICTPOTO TPOTOTUITUPOBAHUS
6. TOUHOCTH BOCIIPOU3BEICHUS

7. SLA meTon

8. FDM metoxn

9. SLS mMmeton

10.

Tpexmepnoe monenupoBanue cpeactsamu CAITP

2 11

. KonBepranus u nepegava JaHHbBIX
12.
13.
14.
15.
16.
17.
18.
19.
20.

[TpoBepka u MOATOTOBKA K paboTe
[TocnoitHoe mocTpoeHue U3ACIUS

Y nanenue moaaepKeK u moctoopadboTka
CTyneH4aTocThb

®opmar STL

VYrpasastomuye KOMaH bl

OpuenTanus u3aenus
[TognepxuBaroIIyie CTPYKTYPHI

Bupl penierok 3anoaHeHus

TIK-4.]1.2

3 21.
22.
23.
24.

25

DoTOoNnoIMMEPU3ALUOHHBIE MAaTEPUAIBI

MexaHu3MBbI U CKOPOCTH PEaKIMi OJIUMEPU3aLAN
JIazepHas crepeonuTorpadpus

MeTobl CKaHUPOBaHUS TPH JIA3EPHOM CTEPEOTUTOTrpapH

. [Iporiecc U3roTOBICHUS UHTETPATBHBIX MUKPOCXEM
26.
217.
MaTepUajoB
28.
29.
30.

TpeboBanust kK MaTepuajiaM B JHEPI€TUKE
N3rorosieHne IpOTOTUIIOB C UCIIOJIb30BAHUEM HECKOIBKHUX

OuncTka U 3ammTa u3AeIui
[Ipouecc akcTpy3un
OObeMHBII pacXod U CKOPOCTh MeYaTH

TK-4.]1.3

4 31.
32.
33.
34.
35.
36.
37.

38

Kpucrammzauus n oxyiaxxaeHue

[[IupyHa TUHUK U IPOYHOCTH IIEPUMETPOB
Marepuainsl 1J1s SKCTPY3HH

OcHnactka mig FDM neuatu

[IpononbHas U nmonepeyHast IPOYHOCTh
KoMmOuHT 1 0TKATHI

[Tedatb ¢ HECKOJIBKUMHU SKCTPYAEpaAMU

. Co3nanue muTheBBIX HOPM
39.
40.

MeTob1 GBICTPOrO MPOTOTUIIMPOBAHMS Ha TOPOILIKOBOM OCHOBE
Buael noponikos

MK-4.]1.4

5 41.
42.
43,
44,
45,
46.
47.
48.
49,
TEeXHOJIOTHH
50.

MakpoKHHETHKA CIIEKAHUS

TeepaodazHoe cekaHue

KunkodazHoe criekanue

XUMHYECKOE CIIEKaHUE

DNEeKTPOHHO-TyYEBOE IJIaBICHUE

KunemaTtuka 1BHKEHUSI TOJIOBbI

CyOcTpakTUBHBIE TEXHOJIOTHH OBICTPOTO MPOTOTHUITMPOBAHUS
KonctpynpoBanue u qu3aitn

CepuitHOE TPOU3BOICTBO MOJIEJIEH MPHU MOMOIIH AITUTUBHBIX

Cucrema ynpasisieHust 3D nieyaTbro

TIK-4.]1.5

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbauie 16.

Tabnuna 16 — Bonpocs! (3agaun) amns 3adera / audd. 3adera
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Kon

Ne i/t Ilepeuens Bompocos (3amay) s 3auera / nudd. 3adera
P p (3ana1) aupd UHMKATOpa

Y4eOHBIM NJIAHOM HE IPEIYCMOTPEHO

[lepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0wmIe 17.
Tabmuua 17 — IlepeueHp TeM /sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHHUSI KYPCOBOM paboThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHUS
3 KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl g npoBeneHHs IPOMEXYTOUYHOM aTTecTallid B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — IIpuMepHbIi IepeYeHb BOMPOCOB JJIsI TECTOB

No " Kon
[TpuMepHBIii TepeueHb BOMPOCOB IS TECTOB
/o WHJIUKaTOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM 0OHO20 BEPHO20 OMBEMA
U3 uemvlpex nPeosioNHCeHHbIX U 0O0CHOBAHUEM 8bLOOPA

Wnctpykuus: [IpounTaiite TekcT, BEIOEpUTE MIPABUIBHBINA OTBET U 3AIUIIATE apTyMEHTHI,
000CHOBBIBAOIIME BEIOOP OTBETA

1 | Kakoe MakcuMajbHOe KOJIMYECTBO MATepuayioB MoxkeT ObITh | [1K-4./1.1
HCIO0Jb30BAHO NPHU HCcNOab30BaHuu Polyjet Texnonorun?
1)2

2)4

3)8

4) 16

vy

U3roTaBJIMBaeMbIX MeTOJAMH A/JAMTHUBHBIX TEXHOJIOTH I
1) BnauBatb aTyHHbIE Pe3b0OBbIE BCTaBKH.

2) [IpoexktupoBath pe3b0y B JeTaIH.

3) Hapesatb pe3b0y mocie neyatu METYUKOM.

4) Bce BapuaHTHI.

2 Kak wmoxHOo Jfenarp pe3b0oBble oTBepcTHs B jgeransnx, | [1K-4.71.2
9

3 Yrto HeoOxoammo caenars nepen 3D neyarsro? I1K-4./1.3
1) OxyanuTh MeyaTarolyro TOJI0BY.

2) OGecnieunTh aJre3UBHBIN CIION Ha CTOJIE.

3) ObecrieunTh aIre3UBHEBIN CIIOM HA YKCTPYyAEpE.

4) BpyuHylo TepelBUHYTh TI€UaTalON[yl0 TOJIOBY B JOMAIlHEe
MOJIOYKEHHE.

4 | Kak HeJb3sl M3rOTOBHUTh H3JejiHe ¢ HaBHcawmmMmu djaementamu | [1K-4.]] 4
ucnoyn3ysi FDM texHoJioruio?

1. C nomomipto CAIIP 1o6aBUTh MOIACPKKU TOJT HABUCAIOIIHE
JJIEMEHTHI.

2. [ToBepHYTH J1eTaNb TaK, YTOOBI HE OBLIO HABUCAIOIINUX dJIEMEHTOB.

3. Hcronb30BaTh METAITHUECKUH IMTOPOIIIOK B KAYECTBE TOICPIKEK.

4. VMiconp30Bath ciaiicep JUls MOCTPOEHHE HCKYCCTBEHHBIX MOJIICPIKEK.

S | Uro Takoe aJITUTHBHOE NPOU3BOICTBO? [K-4.11.5
1) [Ipouecc ymaneHus: Marepuaia U3 3arOTOBKH JJISl TOJYYCHUS JETaIH
2) Ilporecc moCIOHOTO HapaUBaHUs MaTepHaa Jisl CO3AaHus 00BEKTa
3) TexHOJIOrHsI TUTHS MO TaBICHUEM

14




‘ 4) Meron MexaHHM4ecKOi 00pabOTKH Ha CTaHKaX

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOJILKUX BAPUAHTNOE OMBemd

U3 NPeONONCEHHBIX U PAZBEPHYMBIM 000CHOBANUEM 8b100PA

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

6 | B kakom ¢opmarte 3kcioprupyercsi 3D moaenar ansa aaabHeimero | ITK-4.J1.1
HU3rOTOBJIEHUS METOAAMM AJIUTHUBHBIX TEXHOJIOTHIi?

1. STL.
2. STEP.
3. 3DP.
4. CTL.

7 | Kakue u3 caenywmmx yrBep:kaenuii o ¢poronmosmmepHoi 3D-nmeuarn | [1K-4.]1.2
BepHbI?

1. ®oTonoauMepHas neyaTb UCHOJIb3YET KUIAKUE CMOJIbI, KOTOPBIE
3aTBEPEBAIOT 1101 BO3ACUCTBUEM YIbTPa(UOIECTOBOTO CBETA.

2. na poTononumepHoii neyatu o0sa3aTenbHO TpeOyeTcs MoaIepiKKa
MOJIENIEH, TaK KaK MaTepual He MOKET YAepKUBaTh GopMy
CaMOCTOATEIIBHO.

3. ®orononaumepHbie 3D-pUHTEPBI MOTYT CO34aBaTh OOBEKTHI C
BBICOKOH JeTajn3auuei U TI1aJKONH NOBEPXHOCTHIO.

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

8 | Kakoe NporpaMMHoe olecnieuenue HCIO0JIB3YyeTCs pas | [IK-4.10.3
npoektupoBanuss 3D Momeam, ¢ 1HeJbl0 ee JajibHEHIIEro
HU3rOTOBJIEHUS METOAAMM AJIUTUBHBIX TEXHOJIOTHIi?

1. ELCUT.
2.SolidWorks.
3. SimInTech.
4. T-Flex.

9 3aueM NPOBOAUTH CTATHYECKUI AaHATU3 U3/1eTUA? [1IK-4./1.4

1. Onpenenenure 31EKTPOMArHUTHBIX XapaKTEPUCTUK U3IEIHSL.
2. BrisiBieHre MaKCUMAaNbHBIX HApsHKEHUH U qedopMaruil.
3. Pacuer a’pogHAMHYECKUX CBOWCTB.

4. BeiOop marepuaia.

10 | Kakune npenMy1ecTBa HMeeT a[JIATHBHOE MPOU3BOICTBO? I1K-4.]1.5
1) BO3MOKHOCTB CO37JaHUsI CJIOKHBIX T€OMETPHUECKUX (OopM
2) CHuXeHHE OTXOJO0B MaTepuaja MO CPAaBHEHHIO C MEXaHUYeCKOU
00paboTKOi
3) Beicokas 3koHOMHYecKas 3((EKTUBHOCT, TNPU  MacCOBOM
MIPOU3BOJICTBE
4) BeicTpoe MPOTOTUIUPOBAHUE M KACTOMU3ALIUS
3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHoeleHue coomeemcmeust
Wuctpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Ka)k0# MO3ULIMK, JAHHOU B

JIEBOM CTOJIOTIE, MTOAOEPUTE COOTBETCTBYIONIYIO IMTO3UIIMIO B TIPABOM CTOJIOIE

11 | CooTHecuTe MaTepHaJbl H AYINTHBHbIE TEXHOJIOTHH, B KOTOPBIX oH | [TK-4./1.1

HCI0JIb3YyeTCsl.
A.SLA
b. FDM
B. SLM

1. ®oTonoauMepsl
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2. PLA

3. AJNIFTOMHHUEBBIN MOPOIIOK
4. PETG

5. ABS

6. TUTaHOBBII MOPOIIOK

12

CooTtHecute TexHoJorun 3D-neyaTu ¢ UX ONMCAHUSIMH.

Kareropuu:

A. FDM (Fused Deposition Modeling)

B. SLA (Stereolithography)

C. SLS (Selective Laser Sintering)

D. DLP (Digital Light Processing)

Bapuantsl 0TBETOB:

1. Mcnonp3yeT nopoIIKOBbIN MaTepual, KOTOPBIA CIIEKAeTCs JIa3epoM JUIs
CO3/1aHUS 00BEKTA.

2. OcHOBaHa Ha MOCIIOHOM HAIUIABJICHUH TEPMOIUIACTHKA Yepes3
3KCTpYHEp.

3. Ucnonb3yeT KUAKYIO (OTOMOIMMEPHYIO CMOITY, KOTOpasi 3aTBEp/ICBAET
10J1 BO3JICHCTBUEM YIbTPadUOIETOBOIO CBETA.

4. Tloxoxka Ha SLA, HO UCIIOJIB3YET MPOEKTOP JIJIsi OJTHOBPEMEHHOT'O
OTBEPIKJECHHUS LIEJIOTO CJIO0SL CMOJIBI.

TIK-4.]1.2

14

CooTHecuTe MaTepuajbl ¢ TeXHOJOrusasMu 3D-nevyaTu, 1J1s1 KOTOPBIX
OHH MOAXOJAT.

Kareropuu:

A.PLA

B. ®orononumepnas cMoia

C. Heii10HOBBII OPOILIOK

D. Merajunueckuii mopomok
Bapuantsl oTBETOB!

1. FDM

2.SLA

3.SLS

4. DMLS (Direct Metal Laser Sintering)

TIK-4.J1.3

14

CooTHecuTe dTaNbl AYIMTHBHOI0 MPOU3BO/ICTBA € MX OMUCAHUSIMH.
Kareropuu:

A. IloaroroBka 3D-monenu

B. Ileuats

C. [TocTobpaboTka

D. Konrtponb kauecTBa

BapwuaHnTs! 0TBETOB:

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

2. Y naneHue nojyiepKeK, nuIngoBKa, MOKpacka Wi TepmMoodpadoTka
TOTOBOTO U3/ETHS.

3. IlpoBepka reoMeTpHH U MEXaHHYECKUX CBOWCTB TOTOBOTO U3/ICITHSI.
4. TlocnoitHoe co3aanne 00BEKTa C UCTIOIH30BAaHHEM BHIOPAHHOM
TEXHOJIOTHH.

TK-4.]1.4

15

CooTHecuTe NMpeuMyIecTBa aIMTHBHOIO NPON3BOCTBA C HX
npuMepamMu:

[IpeumyiuectBo:

A. CHIXEeHHE 0TXOI0B

B. Kacromuzanus

C. BricTpoe MpOTOTUIIHPOBAHNE

[Tpumep:

ITK-4.1.5
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1. ITedaTp NOJBIX CTPYKTYP C MMHMMAJIBHBIM Pacxo/0M MaTepHuaia.
2. I3roToBneHne WHANBUIYATbHBIX MEAUIIMHCKAX UMILJIAHTOB
3. Coznanue GyHKIIMOHATHHOTO MMPOTOTHIIA 32 HECKOJIBKO YacOB

4 mun. 3aoanue 3axkpvimo2o muna Ha yCmaro8ieHue NoCc1e008amenrbHOCIuU

I/IHCprKIII/Iﬂi HpquTaﬁTe TCKCT U YCTAHOBUTC MOCJICAOBATCIIBHOCTD.

3anuiure COOTBCTCTBYIOIYIO IMOCJICAOBATCIIbHOCTD 6YKB CJICBA HAIIpaBO

16

PaccraBbTe 3Tansl paéorsl FDM 3D-npunTepa B npaBu/IbLHOM
10CJIe0BATEIbHOCTH.

BapuaHnTsl 0TBETOB:

1. HarpeB akcTpynepa u iiatopMel.

2. 3arpy3ka guiamMeHTa B 3KCTpyAep.

3. Hapeska 3D-moznenu Ha ciion u redepanust G-koa.

4. TlocnoitHO€e HaIIaBJIEHWE MaTepHaa.

5. OxJaxieHue roTOBOro MU3/IEIHsl.

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

MK-4.]1.1

17

PaccraBbTe 3Tanbl NOCTOOPA0OOTKM U3/1€e/IMsl, HANIEYATAHHOIO HA
SLA-npuHTepe, B IPaBUJIbHOI M0C/1€10BATEILHOCTH.
Bapuantsl oTBETOB:

1. [IpombIBKa MOJIENIH B U3OTPOIUIOBOM CIIUPTE.

2. Y®-0TBEpKICHUE MOJICIIH.

3. Ynanenue nmoaepxex.

4. IlInudoBka MOBEPXHOCTH.

5. Hanecenue 3alluTHOro MOKPHITHUS.

TIK-4.]1.2

18

PaccraBbTe koMnonentsl FDM 3D-npunTepa B mopsiike UX y4acTHS
B Ipolecce Me4YaTH.

Bapuantsl oTBETOB:

1. Dxcrpynep.

2. [llaroBble 1BUTATEINH.

3. [Tnardopma uist meyaTy.

4. HarpeBatesbHbIi 371€MEHT.

5. JlaTuuk Temneparypsl.

6. Katymika ¢ ¢puiameHTom.

7. CucreMa OXJIaKJICHHUSI.

TIK-4.]1.3

19

MociexoBaTeIbHOCTH JAEHCTBUM JIs1 NPOBEICHHUS CTATHYECKOI0
anaan3a usgeaus B SolidWorks.

. Co3ganue ceTku

. [Ipumenenne Harpy3ok

. Co3ganne Moaenu

. Haznauenue marepuanon

. Co3nmanme oTyera

. [IpocmoTp pe3ynbpTaToB

. Co3gaHne HOBOT'O HCCICAOBaHUS
. [IpuMeHeHne 3akpenneHui

. 3amycK aHaJIu3a

O©OoOo~NOoO ol WwWwN -

TIK-4.]1.4

20

BoccranoBuTe nmocjieoBaTeibHOCTH padoThl SLS-npuHTepa:
1. TlpenBapuTenbHBINA HArpeB KaMeEpPhI
2. Hanecenue HOBOTO CJIOSI TTOPOIIIKA
3. JlazepHoe criekaHHe OPOIITKA COTIACHO MOJIEIH
4. OxnaxJIeHue KaMepbl U U3BJICUCHUE JETAIH
5. TocrobpaboTka

MK-4.]1.5

5 mun. 3aoanue omxpwvimozo muna c pazeepHymoim 0meemom
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Wuctpyxkius: [IpounTaiiTe TEKCT U 3aMUININTE Pa3BEPHYTHIN 000CHOBAHHBIN OTBET
WJIM HAITUIIKTE MPOIMYIIEHHOE CIIOBO/CIIOBOCOUETAHHE

21 | B axauTHBHOM NPOU3BOACTBE JJIsI CO3MaHMA U3Aeauii ucnoandyercs | [1K-4./1.1
METO/1 IOCJI0IHOI0 .

22 | OgMH M3 caMbIX PACHpPOCTPAHEHHBIX MaTepuaoB B ayauTuBHoMm | [1K-4.71.2
NMPOM3BOJACTBE — 3TO , KOTOpPBIH HcnoJb3yercs: aAast 3D-
neyaTm.

23 | Jlnsm  co3maHusi  MeTA/LIMYeCKHX  Jerajeii B amautuBHoMm | I[TK-4.J1.3
NPOM3BOJACTBE YACTO NPUMEHSIeTCS  TEeXHOJIOTHs
JIA3€PHOro CrieKaHMsI.

24 | B aiuTHBHOM NPOU3BOICTBE JIJIsl CO3AHUS CJIOKHBIX [1K-4.]1.4
reoMeTpu4ecKux opM 4acTo UCIHOJIb3YyeTCs
MO/IeJIMPOBaHUeE.

25 | TexHosorusi HCIOJIb3YeT Jiazep AJIs MOCJIOMHOI0 ClieKaHUs [K-4.J1.5

METAJIUYCCKOI'0 IOPOILIKA.

HpI/IMe‘{aHI/ICZ Cucrema OLICHMBAHUS TECTOBBIX 3aJaHUM.

1-# Tun. 3amanue KOMOMHUPOBAHHOTO THIIA C BELIOOPOM OJTHOTO BEPHOTO OTBETA U3
YCTBIPEX MPEAIOKCHHBIX U O6OCHOBaHI/IeM BI>I60pa CUUTACTCA BEPHBIM, €CJIN IIPABUIIBHO
yka3aHa nu¢pa u IpuBeIeHbl KOHKPETHBIC apT'YMEHTHI, UCIIOJIb3yeMbIC TIPU BBIOOPE OTBETA.

[TonHOE coBMaeHre ¢ BEpHBIM OTBETOM — | Oai.

HesepHblii oTBeT Mk ero otcyrcTBUE — O 0aIoB.

2-i Tin. 3amaHre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM HECKOJIBKUX BapUaHTOB OTBETA
U3 TPEUIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAaHUEM BBIOOPA CUNTAETCSI BEPHBIM, €CIIN TPABHIBHO
yKa3aHbl UQPBI 1 TPUBEACHBI KOHKPETHBIE apIyMEHTHI, UCTIOIb3yeMbIe TIPU BBIOOPE OTBETOB.

[TonHOE coBnaieHue ¢ BEPHBIM OTBETOM — 1 Ga.

Ecnu nonymiensl om0k Ui 0TBET oTcyTecTBYeT — 0 Oaios.

3-if THIL. 3aHaHI/I€ 3aKPBITOrO THUIIa HA YCTAHOBJICHUEC COOTBCTCTBUA CUUTACTCA BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBUS (ITO3UIIMU U3 OJJHOTO CTOJIOIA BEPHO COMOCTABIIEHBI C
MO3UIIMSIMH IPYTOTO CTOJIONA).

[TonmHOE coBnajieHue ¢ BEPHbIM OTBETOM — 1 Oa.

Hesepnslit oTBeT miau ero orcyrctaue — 0 0amos.

4-if Tun. 3ajaHve 3aKPHITOTO TUIA HAa YCTAHOBJICHHUE MTOCIIEA0BATEIFHOCTH CUUTACTCS
BEPHBIM, €CITU TIPAaBUIILHO YKa3aHa BCs MOCIEI0BATEIbHOCTD IIUG.

[TonHOE coBmaeHne ¢ BEpHBIM OTBETOM — | Gas.

Ecnu nonymiens! omuOKu Uil OTBET 0TCyTCcTBYET — () Oanios.

5-# THIL. 3a/laHne OTKPBITOTO TUIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS] BEPHBIM, €CIIU
OTBET COBIA/IaeT C ATAJOHHBIM IO COJEPKAHUIO U TOJIHOTE.

[IpaBuiIbHBIN OTBET 3a 3aJjaHKe OLIEHUBAETCs B 3 Oasuia.

Ecnu nomymiena ogHa omrbOka\HETOYHOCTH\OTBET MPABUIIBHBIN, HO HE TIONHBIH — 1 Oait.

Ecnu nonymieno 6onee 1 omiOKu\oTBET HEMPaBUIBHBIH\OTBET OTCYTCTBYET — 0 OayIoB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCSl 3a09HON (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo
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10.4. MeTtoauueckre  MaTepuaibl,  ONPEACINSIONME  MPOUEAYpPhl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKaTcsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroauyeckue ykazaHus i 00y4YarOIIUXCsl IO OCBOCHUIO JUCIIUTUIMHBI

11.1. Meroauueckue ykasaHHs A OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia..

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue cOBpEeMEHHON JEKIMM B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(byHAaMEHTaIbHBIX NpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT NOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEJCTaBICHUE O AUCLUIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHE HOPOQPECCUOHANBHO-JIENOBBIX  KAayecTB, JIOOBM K  IMpeAMETy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITEIbHOW padoThI,

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TIJIaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3IMUYHBIX
bopMynupoBKax);

— TOJy4YyeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd CllaliloB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpU MPOBEIEHUU KOPOTKHX JHUCKYCCUNl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIUITIIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuaa:

— BBenenue B aIUTUBHBIE TEXHOJIOTUH;

— TexHonoruu u nporecchl aJJTATUBHOTO TPOU3BOJICTBA;

— OOopynoBaHue AJig aJIATUBHOTO ITPOU3BOJICTBA;

— Paborta ¢ ucxoJHpIMH MaTepuaIamy;

— Iloaroroska o0opynoBaHus K padoTe;

— KonTtposb nmporecca aJAuTUBHOTO TPOU3BO/ICTBA;

— TexHuyeckoe oOcay)HBaHUE U 0€30MACHOCTB;

— O0paboTka u3nenwii;

—  Odopmienne 10KyMEHTaIUH;

— MnTerpauus B mpou3BOACTBO.

11.2. Metoauueckue ykazaHUs sl OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHI

[IpakTdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiuu y4eOHOTO
MpoIiecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJaOIIMMUCS TI0JT PYKOBOJICTBOM TIPETIOIaBaTEIs
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KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHUYECKHMX OCHOB YyueOHOMU
JTUCLUTUTMHBL, TPUOOpETEeHNs] YMEHUN 1 HaBBIKOB, OIbITAa TBOPUECKON JESITEIbHOCTH.

Lenbro MpakTUYECKOTO 3aHITHS sl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YYarOIIMMCS
YMEHMM U HAaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOU JUCIUILINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUHU O0YUYAIOUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, paclldpeHHe M JAeTaju3alus 3HAHUNA TNpU pelIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCIUIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHNI;

— obecrnedeHne palMOHAIBHOTO COYETAaHHMS KOJJICKTMBHON W MHIUBUAYAJIBHOU (OopM
00yJeHUsI.

TpeboBanus K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

1. Bce cTyneHTBl JOJKHBI OBITh O3HAKOMIIEHBI C TEMaMH MPAKTHUYECKUX 3aHATHMH,
MPUBEICHHBIMH B Ta0HIIe 5.

2. TlpakTtuueckue 3aHATHS I[EIECOO0Pa3HO TMPOBOJIUTH IO TEMaM, NPEIBAPHTEILHO
M3YYEHHBIMH CTYJE€HTAMHU Ha JIEKLHUSIX UM CAaMOCTOSATEIIBHO.

3. C menbto noBeImeHus 3PHEKTUBHOCTH MPAKTHYECKUX 3aHATUN HEOOXOAMMO U3YICHUE
KKJIOM TEMbl CONPOBOXKAATH PELICHHWEM 3a7ad. [eMbl MPaKTUYECKUX 3aHATUA M HOMepa
3a/IaHHI MPUBEICHBI B TAOIHIIE 5.

11.3. Meroauueckue ykazaHusi Al OOYYarOIIUXCS IO BBIIOJIHEHUIO J1a00PATOPHBIX
pabor

B xozme BeImONHEHHS Ja0OpPAaTOPHBIX padboT OOydYaromMHCS [OJKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTATbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX pabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCLUIUIMHBI, ONIpEeNesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTaln3alls TEOPETUUYECKHX 3HAHWN, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO T1a00paTOPHBIX PadoT

CrynenTtsl pa3OuBaroTCsi Ha moxarpymnmel, mo 3-4 demoBeka. Ilepen mpoBeneHHEM
n1abopaTopHOi paboTHl 0OyYaromeMcs ClIelyeT BHUMATEIbHO O3HAKOMUTHCS C METOJAMYECKUMU
YKa3aHUSIMH TI0 €€ BBIMOJTHEHUI0. B cooTBeTCTBMM C 3amaHueM OOydYaromuecs IOJKHBI
MOJTOTOBUTh HEOOXOIUMBIE TaHHBIC, MONYYUTh OT MpPEmojaBaTelNis MOMYCK K BBHITOJTHEHHIO
nabopaTOpHON pabOTHI, BHITIOJIHUTH YKA3aHHYIO MOCJIEI0BATEILHOCTh JCHCTBUM, TMOTYyYUTH
TpeOyemble pe3yabTaThl, ODOPMHUTH U 3aUTUTHTH OTUET MO JabopaTopHO paboTe.
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Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe

Otuer o mabopaTopHOW paboTe [ODKEH BKIIOYaTh B CeOsl: TUTYJBHBINA JIHCT,
(GOpMYITMPOBKY 3alaHus, TEOPETUYECKUE IIOJIOKEHHSI, WCIIOJIB3YEMbIe TIPU  BBIIIOJHCHUU
n1abopaTopHOl pabOThI, OMMCAHKUE MPOIECCa BBIMTOJHEHUS 1a00paTOpHON pabOThI, TIOTyYCHHBIC
pEe3yJIbTaThI U BBIBOJIBI.

TpeboBanus k ohopMIEHUIO OTYETA O JJAOOpPaTOpHOU paboTe

[To xaxmoit abopaTopHOUl pabOTE BBHIMONHICTCS OTACIBHBIM OTYeT. TUTYIBHBINA JHCT
obopmiIieTcss B COOTBETCTBUH ¢ IabisoHOM (oOpasmom) mnpuBeAcHHbIM Ha caiite ['VAII
(www.guap.ru) B pasaene «CeKTop HOpMaTUBHOM OKyMEHTAIlMW». TeKCTOBBIC U rpaduIecKue
Marepuanbl 0GOpPMISIIOTCS B COOTBeTCTBUU C AciicTBytonuMu ['OCTamu u TtpeboBaHUAMH,
npuBejeHHbIMU  Ha cailte [T'YAIl (www.guap.ru) B pasugene «CekTop HOpPMaTHBHOM
JIOKYMEHTAIUN.

11.4. Mertoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIILHONH paboTh, y oOydaromierocs: (hopMupyercs
enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AlLlUH HpI/IO6peTaCMI>IX 3HaHI/II>'I, o0ecIieuynBaeT BBLICOKHUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYEHHsI, IIOMOTACeT TIOJYYUTh HABBIKH TTOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  Y4eOHO-METOANYECKUN MaTepuas Mo AUCLUILIMHE.

11.5. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KaydecTBa 3HAHUU
00yYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

Cucrema OLEHOK IpU IMPOBEIEHUU INPOMEKYTOYHON aTTeCTAllMU OCYLIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpoMeXXyTouHoW arrectauuu cryfaeHToB ['YAII, oOywaromuxcs MO NporpaMmbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIIy.

[IpoBeneHne TEeKymero KOHTPOJISl YCIEBAEMOCTH OCYLIECTBISETCS C MOMOUIBIO TECTOB,
npuBeJeHHbIX B Tabmuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEeBA€MOCTH OLIEHUBAETCS 110
cucteme 3auet/ He 3aueT. [1o0KuTenbHBIA pe3yabTaT TEKYIIEro KOHTPOJISI YCIIEeBAeMOCTH J1aeT
CTYACHTY JOMOJHUTEIbHBIN OaJlT MPH MPOBEJACHUN POMEXYTOUYHON aTTeCTalllu.

11.6. MeTtoauueckue yka3aHus JJis OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarOIIUXCs  MPEAyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMma OICHKH 3HAHHiA, MOJYYCHHBIX OOYYaIONIMMCS B IPOIECCEe
W3y4YeHUs] BCEW MMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIHHOW padOThI, CIIOCOOHOCTH
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IPUMEHATh MX JUIA PELICHHs NPAKTUYECKUX 3aJad. OK3aMeH, Kak IPaBUJIO, MPOBOIUTCS B
MEPUOJ HK3aMEHALMOHHOM CECCHMM M 3aBEpLIACTCS aTTEeCTAllMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOM AaTTECTAlMM OCYLIECTBISETCS B
COOTBETCTBUM C TpeboBaHusAMH [lonoxxkenuit «O TeKyleM KOHTPOJE YCIEBAEMOCTU M
OpOMEXyTouHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B ['YAII». [IpomexyTouHas arrecranus OLEHUBACTCS IO pe3yslbTaTaM TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH.

DK3aMeH MPOBOJUTCS B YCTHOH (opme mo Ouieram, mpencTaBieHHbBIM B Tabnuie 15. B
cilyyae, €cilM CTYAEHT IO YBa)KUTEIbHON NIpPUYMHE HE BBINOJHWI TpPeOOBaHMUSA TEKYILEro
KOHTpOJIA, €My IIPEAOCTABIIAECTCS BO3MOXKHOCTB CHATh 3aJ0JDKEHHOCTH II0 IPOIYLIEHHBIM
TemaMm. DopmMa MpoBeNeHU IPOMEKYTOUHOMN aTTECTALIMK — ITMCbMEHHAS.
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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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