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AHHOTaNINA

JlucuuiuiiHa «AJQJMTHBHOE TPOHM3BOJCTBO» BXOJUT B 00Pa30BaTENbHYIO IMPOrpaMMy
BBICIIErO OO0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata [0 HAMpPaBJICHUIO MOATOTOBKH/
cnenuanbHoctd 15.03.06 «Mexarponuka u poOOTOTexHHMKa» HampasieHHocTd «L{udposoii
WHXUHUPUHT POOOTOTEXHUYECKUX KOMILIEKCOBY. JlucuurinHa peanusyercs kadeapoit «No32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMIIETEHIIUIA:

I[IK-2 «CrnocoOeH TpOBOIWUTH pacuyeTHblE M  KOHCTPYKTOPCKHE pPabOThI IO
IPOCKTHPOBAHUIO M CO3JIAaHHIO O0BEKTOB MPO(PECCHOHATBHON AEATEIBHOCTU C HCIIOJIb30BAaHHEM
CpeacTB HUGPOBOTO MHKUHUPHHTA

[1K-5 «[IpomsiiiuieHHast pOOOTOTEXHHUKA»

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI' BOINPOCOB, CBSA3AHHBIX C OCHOBAaMU
NPOCKTHUPOBAHUS AJIEKTPOTEXHUYECKON M 3JIEKTPOMEXaHWYECKOH MPOMYKIMH C MPUMEHEHUEM
CPEICTB aBTOMAaTH3allMU IMPOCKTUPOBAHUS U JAIbHEUIIMM MPOU3BOJCTBOM C IPUMEHEHUEM
AJUTHBHBIX TEXHOJIOTUH. PaccmarpuBaioTcs MpUMeEHsEMble B POOOTOTEXHHMKE MaTepHalbl H
METO/Ibl TOCTOOPAOOTKH M3IEITH.

[IperonaBanrie TUCHMIUIMHBI TPEIyCMaTpUBAeT cleayromue (OpMbl OpraHU3aALHA
yueOHOro Impoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4ar0IIerocs.

[TporpaMMo#l TUCHMIUIMHBI MPETyCMOTPEHBI CIEIYIOIIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mas TpyIOEeMKOCTh OCBOCHHS JIUCIMIUIMHBI COCTaBISCT 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpto npenogaBaHus ABISETCS MOJYYCHHE 00YJaIOUUMHUCS HEOOXOAMMBIX 3HAHHUH IS
MPUMECHECHUS AJTUTUBHBIX TEXHOJOTHH B MPOPECCHOHATBHON EATEIHHOCTH, 3HAKOMCTBO C
pasnmuyHbIMK  MeTogamMu 3D  meuyaTd, UCIOJB3YEeMBbIMH MaTepHaJlaMH W IMOJATOTOBKOMU
YIPaBISIONIUX IPOTPAMM JUIst ocymiecTBiieHus 3D meuaTu B poOOTOTEXHHKE.

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

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbprare m3ydeHus: JUCHUILTUHBI OOYy4YarOIIMICS JODKEH 00J1aaTh CIASAYIOIUMEI
KOMITETCHIIMSAMU WIIM WX 4acTsAMU. KOMIIETeHIIMM ¥ MHIMKATOPBI UX JTOCTHKEHUS NIPUBEIACHBI B
tabmure 1.

Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma) Konn Kon n nanmMeHoBaHue UHIMKATOPA JOCTHXKEHUS
HaVMEHOBaHUE
KOMIIETEHI[UHA KOMIIETEHIIUN
KOMIIETEHIIMHA
I1K-2 Criocoben
MIPOBOJIUTH
aCYETHBIE U
P [1K-2.3.1 3HaeT METOUKH pacyeTa 1
KOHCTPYKTOPCKHE
AGOTLL 110 MIPOCKTUPOBAHUSI OCHOBHBIX XapaKTEPUCTHUK
p POOOTOTEXHHUYECKUX CUCTEM U KOMIUICKCOB
[IpodeccuonabHbIC | MPOSKTUPOBAHUIO
[IK-2.B.1 BnageeT HaBbIKaMU OIIpEIeTICHUS
KOMIIETEHIIUH CO3JaHUI0 OOBLEKTOB
. TEXHUYCCKUX XapaKTEPUCTUK DJIEMECHTOB,
npodeCCHOHAIBHON
BXOJSIINX B COCTAaB POOOTOTEXHUYECKUX CUCTEM
JESITENLHOCTH C
1 KOMILIEKCOB
HCIIOJIE30BAHUEM
CPEICTB IUPPOBOTO
WHXUHUPUHTA
I1K-5 [1K-5.B.1 BnageeT HaBbIKaMU BHEAPEHUS
[TpodeccronanbHbIe
N [TpombineHHas MIPOMBIIIIJIEHHBIX pOOOTOB B MTPOU3BOJICTBO U
poOOTOTEXHHKA OCYIIECTBJICHUS MTYCKO-HAIAIOYHBIX pabOT

2. Mecrto nucuuminHb B cTpykType OI1

JucuuninHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUINH:

— «HMmxenepHas ¥ KOMIIbIOTEpHAS IpaduKa,

— «lIpuknamHas MEXaHUuKay,

— «MarepuaoBeICHHUE).

3HaHUs, TMOJYyYEHHbIE NPHU HU3YyYEHUHM Marepuana JaHHOM JAMCIMIUIMHBIL, MUMEIT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS IPU U3YUYECHUU APYTUX AUCUUTLIAH:

— «lIIpou3BocTBEHHAS IPSIAUILIOMHAS IPAKTHKA,

— «Hammcaaue BKP».

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUITITUHbI




TpynoeMKocTs 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 2/ 72 2/ 72
3E/ (4ac)
U3 Hux uacoe npakmuueckoii N0020MOo6KU 17 17
AyoumopHule 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:
nexkuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 38 38
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, H;qu)- Hudod. 3au.

Dk3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/JesiaM U BUAAM 3aHITHIA.

Pa3Z[eJ'IBI, TEMBbI JUCHUIJIMHBI U UX TPYAOCMKOCTDb IIPUBCACHLI B Ta6.HI/IIIG 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITITHHBL Jlexunn | 113 (C3)) - JIP KII CPC
(dac) (dac) (qac) (dac) (dac)
Cemectp 7
Pasnen 1. Beenenne B anIuTHBHBIE TEXHOJIOTHH
Tema 1.1. OOmme TepMUHBI, KiIaccHUKAIHS
AJTUTUBHBIX TEXHOJIOTHH.
Tema 1.2. OCHOBBI aBTOMAaTH3aLUU ITPOLIECCOB. 4 6
Tema 1.3. OOoOmeHHas cxema omepanuii Ipu
MPOTOTHITUPOBAHUU.
Tema 1.4. Cneunduka paboThl Ha pa3HbIX
YCTPOMCTBAxX aJJIMTUBHBIX TEXHOJIOTHH.
Pasgen 2. OCHOBBI aJIUTUBHBLIX TEXHOJIOTHI
Tema 2.1. ®oTONONMMEPU3ALNOHHBIE MaTEepUAIbL.
JlazepHast ctepeonuTorpadus.
Tema 2.2. Jly4yeBble CHCTEMbI MPOTOTHUIHPOBAHMS.
MeTo/1bl IPOTOTHITMPOBAHMUS HAa TIOPOIIKOBOW OCHOBE.
Tema 2.3. TpeboBaHUs K MPUMEHIEMBIM MaTepHaJIaM 6 4 11
B 3JIEKTPO3HEPTETHKE, NPUMEHSIEMBIX JUTSL
W3TOTOBJICHUS KOMIIOHEHTOB almapaToB 3alluThl U
npeoOpa3oBaTesei.
Tema 2.4. DTanbl TEXHOJOTHYECKOTO IIpoLecca
W3TOTOBJICHUS] HHTETPATIbHBIX MUKPOCXEM.




Pazgen 3. Ilpumenenue aaguUTHUBHBIX TEXHOJOTUH B

3JIEKTPOIHEPTECTUKE

Tema 3.1. Boibop MaTepuanoB, KOHCTPYHPOBaHHE H

JM3aiiH.

Tema 3.2. Ilogroroska 3D Moxeneii, HOATrOTOBKAa 5 4 17

YHPaBISIONINX TIPOTPaMM.

Tema 3.3. IlpuMeHeHHe MNPOTOTUIIMPOBAHUSA B

MAIIMHOCTPOCHUH U JICKTPOIHEPTETHKE.

Tema 3.4. AHanm3 ¥ IIaHUPOBAHUE, TIPOU3BOJICTBO

OCHACTKH B ITPOMBIIIUICHHOCTH.

Pazmen 4. IloctoOpaboTka  um3genuii, ToOCHe

HM3rOTOBJICHUS METOAAMH aIJUTUBHBIX TEXHOJIOTHIA.

Tema 4.1. IlocTtoOpaboTka IIIEKTPOTEXHHUSCKHUX

15631 (17171 rnocie MIPUMEHEHUS A IUTUBHBIX 2 9 4

TCXHOJIOTHI.

Tema 4.2. TexXHOIOTHMH OYMCTKHU U 3aIIUTHI U3ACINS IS

JIAJIbHEMILIEN SKCIUTyaTaluu.

Pazpgen 5.

Hroro B cemectpe: 17 17 38
Htoro 17 0 17 0 38

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOydJarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
Ha3Banue u conepxanue pa3fesnoB U TeM JEKIUOHHbBIX 3aHATUN
paszaena

1 BBeneHue B a1iuTHBHbBIC TEXHOJIOTHH, OOLINE TEPMHUHBI, KJIACCU(PHUKAIINS I IUTHBHBIX
TEXHOJIOTHi{, OCHOBBI aBTOMATH3aIlUH MTPOIIECCOB, 000OIIEHHAsI CXeMa OIlepaluil Ipu
HIPOTOTUIUPOBAHUH, crienudrKa paboThl Ha Pa3HBIX YCTPONCTBAX aJUINTUBHBIX TEXHOJIOTHH.

2 OCHOBBI aITUTUBHBIX TEXHOJIOTUH, (POTONONMMEPU3AIOHHbBIE MAaTePHAaIbl, a3epHast
cTepeonuTorpadusl, TydeBble CHCTEMBI POTOTUIIMPOBAHHMS, METO/IbI IPOTOTUITMPOBAHUS Ha
MOPOIIKOBOM OCHOBE, TPeOOBaHUS K IPUMEHSIEMbIM MaTepHajiaM B 3JIEKTPOSHEPIeTHKeE,
MPUMEHSIEMBIX JUIS U3TOTOBJICHUS KOMIIOHEHTOB arliapaToB 3allUThl U peoOpa3oBaTeei,
3TaIbl TEXHOJIOTMYECKOTO IIPOLECCa U3TOTOBIEHUS HHTETPAIbHBIX MUKPOCXEM.

3 [IpumeHeHne aINTUBHBIX TEXHOJIOTHH B AJIEKTPOIHEPTETHKE, BRIOOP MaTEPHAJIOB,
KOHCTPYHUPOBAHUE U TU3aiH, MOATOTOBKA 3D MoJeeid, MOATOTOBKA YIIPABIISIONINX
MporpamMm, NPUMEHEHNE MPOTOTUIMPOBAHUS B MAIIMHOCTPOEHUH U SIEKTPOIHEPIETUKE,
aHaJu3 U IUIAHUPOBAHUE, IPOU3BOACTBO OCHACTKU B MPOMBIIIEHHOCTH.

4 [TocToOpaboTka u3aennii, IOCIe U3TOTOBICHUS METOIaMU aJ/TATUBHBIX TEXHOJIOTHA,
MocToOpaboTKa MEKTPOTEXHUIESCKUX U3ACIHUI TOCIIe TIPUMEHEHHS aJ[/TATHBHBIX

TGXHOHOI‘I/IfI, TCXHOJIOTUH OYMCTKH M 3alIUThI U3ACTINUA JTJIs1 HaHBHeﬁmeﬁ OKCIUTyaTaluu.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIUILIE S.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb
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N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MOJATOTOBKM, | AMCIMII
("ac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux Ne
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/1 (uac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 7

1 KanmuOpoBka ajiMTUBHON YCTAaHOBKH 4 4 2

2 ITeyats Ha FDM nipunTepe 4 4 3

3 [leuats Ha LCD mpunTtepe 2 2 4

4 3D ckaHupoBaHUE U3ICTUS 3 3 4

5 PeBepcuBHBIN MHKUHUPHHT 4 4 4

Bcero 17

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe /.

Tabauna 7 — Busbl caMmocToATebHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana
13 13
nucturinHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamuee 3amganne (/13)
IToaroroBka K MpoMeXyTOYHOU
15 15
atrectrauuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSTETTEHON PabOThI 00YUAIOIINUXCS TT0 TUCIUTUTMHE (MOTYJTIO)
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Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON pabOThl 00YyYaromMXCsl yKa3aHbl B

. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AAHUI

Tudp/
URL agpec

bubnuorpaduueckas ccpliika

Komiuectso 3x3eMInIsIpoB B
oubmiorexe

(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

621.3
P 95

AJIUTUBHBIE TEXHOJIOTUU B
3JICKTPOIHEPIreTHKE : yueOHoe mocodue / A.
B. Pricun, C. B. Conénsiii ; C.-Ilerep0. roc.
YH-T a3POKOCM. IPUOOPOCTPOCHHUS. -
DJIEKTPOH. TEKCTOBbIE 1aH. - CaHKT-
[TerepOypr : U3n-Bo I'VAII, 2023. - 66 c.

681.5
O-75

OcnoBel paboTtel B NX Siemens : yueOHo-
MeToguyeckoe mocooue / A. B. Pricun, C. B.
Conensiii, O. S. Conenas, B. I1. Ky3pmeHKoO ;
C.-Iletepb. roc. yH-T a3POKOCM.
MPUOOPOCTPOCHUS. - DICKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-so I'VAIL,
2021. - 53 c.

681.5
O-75

[IpoexktupoBanue u mojaenupoBanue B T-Flex
CAD : yue6HO-MeTOonYecKoe mocodue / A.
B. Poicun, C. B. Conénsiii, B. I1. Ky3pmenko
; C.-ITerep0. roc. yH-T a3pOKOCM.
MPUOOPOCTPOCHUS. - DICKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3a-so I'YAII,
2023. - 78 c.

004
P95

[IpoektupoBanue u mojaenupoBanue B T-Flex
CAD : yuebHO-MeTOAMUECKOE TTocoOue / A.
B. Pricun, C. B. Conénniit, B. I1. Ky3pmenko
; C.-Iletep0. roc. yH-T a3pOKOCM.
npubopoctpoenust. - Cankr-IlerepOypr :
Uzn-so I'VAII, 2023. - 78 c.

Tabmuma 9

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuenn AJIIEKTPOHHBIX o0pa30BaTeNbHbIX
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI
npuBeieH B Tabmuie 9.
— IlepedeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTh «HTepHEeT»

pecypcoB nH(pOpMaIIUOHHO-

URL anpec

HanmenoBanue

https://support.ultimaker.com/hc/en-us

Crpasounsie MaTepuaisl Ultimaker Cura

ttps://www.thingiverse.com/

Thingiverse

[TnaTdopma nnst oomena STL monemsimu
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https://tflexcad.ru/download/documentation/ \ CrpaBounbie MaTepuaisl T-Flex CAD

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOT0 o0ecrieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne i/t Haumenosanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIISCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 | JleknmonHas ayuTopus 21-21
MynbTumMeanitHas T€KUUOHHAS ayIUTOPUS 31-04
3 | CnenuanusupoBanHas 1aboparopust «HoBbIx 417
MIPOU3BOJICTBEHHBIX TEXHOJIOTHIA»

10. OmeHoYHBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOH aTTeCTaI[un
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl IPOBEACHUS IPOMEKYTOUHOMN aTTeCcTalluu

Bua npomexyTo4HOM aTTecTaluu IlepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIi 3a4ET Crncox BOIpoOCOB;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS chOPMUPOBAHHOCTH KOMIIETEHIIUI

| Ouenka KoMIIeTeHIWH XapakTepucTuka chopMHUpOBAHHBIX KOMIIETEHIIUIHI
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5-0aubHas mKana

— oOyyaronuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIONOJHHUTEIBHOH JMTEPATYpHI,

«OTJIUYHOY o
GAITCHO TECHO IPUBSA3BIBAET YCBOCHHBIE HAYYHBIE TIOJIOKEHUS C MPAKTUYECKOU
JIeATeIIbHOCTHIO HAIIPaBJICHHUS;
— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMbIC UM HJICH,
— JIeJIaeT BBIBOJBI U 000OIICHUS;
— cBOOOJIHO BJIQJICET CHCTEMOM CIICIMAIN3UPOBAHHBIX MIOHITHA.
— o0yyJaronuics TBEpJO0 YCBOWJ IPOTPAaMMHBIN MaTepuall, TPaMOTHO
M, MO CYWECTBY, M3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPBHI;
«XODOLLIOY — HE JIOITYCKA€ET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBS3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOH JI€SITEIBHOCTHIO
«3a4YTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET HAYUHBIE TIOJIOKECHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIQJICET CUCTEMOM CIICIMAIU3UPOBAHHbBIX OHSATHM.
— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
[0 CYUIECTBY, M3JIara€T €ro, ONupasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO) N
— UCIIBITHIBAET 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUU 3HAHUU
«3a4YTEHO»
HaIpaBJICHUS,
— cnabo apryMeHTHUPYET HaYyUHbIE MTOJIO0KEHNUS,
— 3aTpyAHsieTcs B pOpMyITUPOBAHUHU BBIBOJIOB H 0000IIEHUI;
— YACTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
MaTepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYJIOBIIETBOPUTEIIBHO :
PacCMOTPEHHH MPOOJIeM B KOHKPETHOM HAIpPaBIICHUH;
«HE 3a4TCHO»

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He (OpPMYTUPYET BBIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHb B Tabuie 15.

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

Ko
Ne i/m [Tepeuens BompocoB (3aa4) AJsl IK3aMEHa s
WHANKATOpa
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! ans audd. 3auera
No Kon
[Tepeuens BonpocoB st aud . 3auera
/11 p P ot WHJIUKATOpa
1 BeicTpoe nporoTunupoBanue [IK-2.3.1

SLA meron
FDM meton

AJITUTUBHBIE TEXHOJIOTUU
[IporoTnnupoBanue
XapakTepUCTUKHU IIPOTOTUIIA

[aru GpIcTPOro MPOTOTUIIMPOBAHUS
To4HOCTH BOCIIPOU3BEICHNUS
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SLS meron

Tpexmepnoe moaenupoBanue cpeactsamu CAIIP
KonBeprauus u nepenava TaHHBIX
[IpoBepka u moaroToBKa K padore
[TocnoiHOE MOCTpOEHUE U3AEIHS

VY nanenue noaaepxex u noctoopadboTka
CryneHyaTocTb

®dopmar STL

VYnpasnsromme KOMaH bl

OpueHTanus u3aenus
[TognepxuBaromue CTpyKTypbl

Bunibl pemierox 3anoiHeHus

doTononMMeEpHU3aMOHHbIE MaTEPUaIIbI

MexaHu3MBbl U CKOPOCTH PEAKLUHI MOJIMMEPU3ALAN

JlazepHas crepeonuTorpadpus

MeTobl CKaHHPOBaHUS MPH Ja3epHON cTepeonuTorpadun
[Iponiecc U3roToBIEHUS HHTETPAIBHBIX MUKPOCXEM
TpeboBanust kK MaTepualiaM B SHEPreTUKE

N3roroBneHne npOTOTUIIOB C UCIIOIb30BAHUEM HECKOJIBKUX MaTEPUAIIOB
OuncTka 1 3ammTa U3aeaun

[Ipouecc akcTpy3un

OOBeMHBII pacxol U CKOPOCTb Ie4aTH

Kpucramnmzanus u oxyiaxxaeHue

IupyHa TMHWI U TPOYHOCTH IEPUMETPOB

Marepuains! 1J1s1 SKCTPY3UH

OcHactka g1 FDM neuatu

[IpononbHas u nonepeyHas IPOYHOCTh

KomOuHT 1 oTKaTh!

[IeyaTp ¢ HECKOIBKMMHU SKCTPYAEPAMHU

Co3nanue TUTheBBIX (HOpM

MeTop1 GBICTPOrO MPOTOTUIMPOBAHMS HA TOPOILIKOBOM OCHOBE
Buael moponikos

[IK-2.B.1

MakpoKHHETHKA CIIEKAHUS

TeepaodazHoe cekaHue

KunkodazHoe criekanue

XHUMHUYECKOE CIIEKaHUE

DNEeKTPOHHO-TY4YEBOE IIJIaBICHUE

KunemaTtuka 1BH>KEHHS TOJIOBBI

CyOcTpakTUBHBIE TEXHOJIOTHH OBICTPOTO MPOTOTUIIHMPOBAHUS
KoHcTpynpoBanue u 1u3aiiH

CepuiiHoe TPOU3BOACTBO MOJIEJIECH MPU MTOMOIIHM AAUTUBHBIX TEXHOJIOTHI

Cucrema ynpasnenus 3D neuatsro
HarpeBarenbHbIe 21eMEHTHI
Okcerpyaepst Bouden u Direct
Hotend u Coldend

KanubpoBka o0opynoBanus
Linear advance

[ToBbIlIeHNE KayecTBa MeYaTH
AJTMTHUBHBIE TEXHOJIOTUH B SHEPTETHKE
MocTbl 1 HaBUCAHHUS

JledekTsl meyaTu

XuMuyeckue crnoco0bl 00paboTKH

[IK-5.B.1
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[lepeyeHp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIIOIHEHUS KypCOBOM pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHHUSI KYPCOBOM paboThI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
KypCOBOH paboThl

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

BOHpOCBI oJid  IIPOBCACHUA HpOMe)ICYTO‘IHOﬁ arrecrallun B BHUAC TCCTUPOBAHUA

MpeAcTaBIeHbI B Tabmwuie 18.

Tabauna 18 — IlpumepHbii IepeyeHb BOPOCOB Il TECTOB

Ne
/o

Kon
WHJIUKAaTOpa

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIO0OPOM OOHO20 BEPHO20 OMEema
U3 yemvipex npedioNCeHHbIX U 000CHO8aNUeM 8bIOOPA

Wuctpykmus: [IpounTaiite TeKCT, BRIOEPUTE MPABIIIBHBINA OTBET U 3AIHIIUTE aPTyMEHTHI,
000CHOBBIBAOIIIME BEIOOP OTBETA

Kakoe MakcumanpbHOE€  KONMYECTBO  MaTepuanoB Moxker  ObiTh | [TK-2.3.1
MCTOJIB30BaHO MK UCTONb30BaHuM Polyjet TexHomoruu?
1)2

2)4

3)8

4) 16

Kak MoxHO nienath pe3bOoBbIE OTBEpCTUS B AeTaisx, urorasinuBaeMsix | [IK-2.B.1
METOJIaMU a/ITUTUBHBIX TEXHOJIOTUI?

1) BnauBats s1aTyHHBIE pe3b00BbIE BCTABKH.
2) [IpoexktupoBath pe3b0y B JeTaIIH.

3) Hapesatb pe3b0y mocie neyati METYUKOM.
4) Bce BapuaHTHI.

Uro HeoOxoaumo caenath nepea 3D neuaThio? [1IK-5.B.1
1) OxnaauTh MeYaTaroIIyIo rojioBy.

2) OGecnieunTh aAre3UBHBIN CIION Ha CTOJIE.

3) OGecrneunTh aAT€3UBHBIN CIION Ha YKCTPYIEpE.

4) BpyuHylo TepeIBUHYTH TI€UaTalON[yl0 TOJIOBY B JOMAIlHEe
10JIOKEHHUE.

2 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOIbKUX 8APUAHINOE OMEemd
U3 NPeONONCEHHBIX U PA3GEPHYMBIM 000CHOBANUEM 8b100Pa

Wnctpykuus: [IpounTaiite TekcT, BEIOEpUTE IPaBUIIBHBIC BAPUAHTHI OTBETA U
3aIUIIUTE apTyMEHThI, 000CHOBBIBAIOIIHE BBIOOP OTBETOB

B kakom d¢opmare skcnoptupyercs 3D wmopens s pambHeimero | [TK-2.3.1
M3TrOTOBJIEHUS METOAAMHU JIUTUBHBIX TEXHOIOTHM?
1. STL.
2. STEP.
3. 3DP.
4. CTL.

Kakue w3 cnemyromux yrBepxkaeHui o dotomomumepHoir 3D-newatn | [1K-2.B.1
BEPHBI?
1. ®oTonoauMepHas MevyaTh UCMOJIb3YET KUJIKHUE CMOJIbl, KOTOPbIE
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3aTBEPACBAIOT MOJ] BO3ACHCTBUEM yIbTPAPHOIETOBOTO CBETA.

2. JIns hoTomomumMepHoi reyatu 00s3aTeIbHO TPpeOyeTCs Mo AepKKa
MOJIEeTIeH, TaK KaK MaTepuall He MOXKET YACPKUBATh (hOpMY
CaMOCTOSITENILHO.

3. ®otononumepHsbie 3D-PUHTEPHI MOTYT CO3aBaTh OOBEKTHI C
BBICOKOM JIeTaIM3alMen 1 I1aJKon MOBEPXHOCTHIO.

4. dorononuMepHas revyaTh NOJIXOAUT TOJIBKO JIJISt CO3aHusl KPYITHBIX
00bekToB Oosee 100 KyOMUECKHM CaHTHUMETDA.

Kakoe mporpammuoe obecrieueHrne HCIOJIb3YeTCs ISl MPOCKTUPOBAHUS
3D wmogmemu, ¢ MHEeIbI0 €€ JalbHEHIIEro M3TOTOBJICHHS METOJaMH
aJIIMTUBHBIX TEXHOIOTUH?

1. ELCUT.

2.SolidWorks.

3. SimInTech.

4. T-Flex.

I1IK-5.B.1

3 mun. 3aoanue 3AKpblmo2o muna Ha yCmaHoeJ1eHUue Coomeencmeus

Huctpykius: [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Ka)K0i 1MO3UILIUY, JAHHOU B
JICBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIOIIYIO MTO3UIUIO B IIPABOM CTOJIOIIE

CooTHecuTe MaTepuaibl M QJJUTUBHBIC TEXHOJOTHH, B KOTOPBIX OH
UCTIOJIB3YETCS.

1. ®orononumepsl (SLA)

2. PLA (FDM)

3. AnromuHueBbIH opoiok (SLM)

4. PETG (FDM)

5. ABS (FDM)

6. TuranoBkIi mopomiok (SLM)

[1K-2.3.1

CoortHecure TeXHOJOrHH 3D-11eyaTu ¢ X OMUCAHUSAMU.

Kareropuu:

A. FDM (Fused Deposition Modeling)

B. SLA (Stereolithography)

C. SLS (Selective Laser Sintering)

D. DLP (Digital Light Processing)

BapwuaHnTs! 0TBETOB:

1. HCHOJ’IIBYCT HOpOIJ_IKOBHﬁ MaTrepuall, KOTOpBIfI CIICKACTCH JIa3€pOM IJIsA
CO371aHUsI OOBEKTA.

2. OcHOBaHa Ha MOCIOMHOM HaILIaBIECHUH TCPMOIIJIACTUKA YCPE3
DKCTPYHAED.

3. Ucnionb3yeT ®&UAKy0 (GOTOMOIUMEPHYIO CMOJTY, KOTOPasl 3aTBEPICBaET
MO/ BO3/ICHCTBHEM YIIBTPa(HOIETOBOTO CBETA.

4. Iloxoxa Ha SLA, HO UCTIOIB3YET IPOEKTOP ISl OAHOBPEMEHHOTO
OTBCPKACHUA TECIOT0 CJI0A CMOJIBI.

HpaBI/IJ'IBHBIe OTBCTHI:

A-2,B-3,C-1,D-4

I1K-2.B.1

CooTtHecuTe Matepuaibl ¢ TeXHOJIOrUsAMHU 3D-nievaru, s KOTOPBIX OHU
MTOAXOMAT.

Kareropuu:

A.PLA

B. ®orononumepHas cmoiia

C. HeilsioHOBBIN TOPOIIOK

D. Merajunueckuid opoIok

BapwuaHTbI OTBETOB!

I1IK-5.B.1
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1. FDM
2. SLA
3.SLS
4. DMLS (Direct Metal Laser Sintering)

4 mun. 3aoanue 3AKpblmo2co muna Ha yCcmdaHoeJjleHue nocie008amebHOCHU

I/IHCprKIII/Iﬂi HpquTaﬁTe TCKCT U YCTAHOBUTC MOCJIICAOBATCIILHOCTD.

3anuiure COOTBETCTBYIOIIYIO IMOCJICAOBATCIILHOCTD 6y1<B CJICBA HAIIpaBO

10

PaccraBbre 3Tans pabotel FDM 3D-nipuHTepa B MpaBUIBLHON
MIOCJIEI0BATEIbHOCTH.

BapuaHnTsl 0TBETOB:

1. HarpeB akctpynepa u matopMsl.

2. 3arpy3ka ¢puiaMeHTa B SKCTpyep.

3. Hapeska 3D-mozenu Ha ciou u reHepanus G-koja.

4. TlocnoitHOe HaIIaBJIEHWE MaTepuaa.

5. OxnaxkJ1IeHue roTOBOIO U3/1EIHs.

6. Y nanenue nojjaepkek (eciau OHU €CTbh).

[1K-2.3.1

11

PaccraBbTe aTansl mocToOpabOTKM U3aeus, HarleyatanHoro Ha SLA-
IIPUHTEPE, B IPAaBUIIBHOM IOCIEI0BATEIILHOCTH.

BapuaHnTbl 0TBETOB:

1. ITpoMbIBKa MOJIENH B U30NIPONIUIOBOM CIIUPTE.

2. YO®-0oTBepKI€HUE MOJIEIIH.

3. Y nanenue noguepxex.

4. lllnu¢poBKa NOBEPXHOCTH.

5. Ha"eceHue 3alIMTHOrO NOKPBITHSL.

I1K-2.B.1

12

PaccraBbre koMnonenTsl FDM 3D-nipunTepa B nopsake UX ydyacTus B
IIPOLIECCE MEYaTH.

BapwuaHnTs! 0TBETOB:

. DKCTpyaep.

. IIlaroBele ABUTATEIIH.

. Ilnatpopma 11 nevaTw.

. HarpeBaTenbHbIN 371EMEHT.

. JlaTuuk Temneparypsl.

. Karymika ¢ ¢punamenrom.

. CucremMa oxnaxxaeHus.

~N NN kW=

IIK-5.B.1

5 mun. 3adanue omkpuimozco muna ¢ pa3eepHymvimM Omeemom

Wnctpyxknus: [IpounTaiiTe TEKCT U 3aMULINTE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET

WJIM HAIMIIUTE MTPOIYIIEHHOE CIIOBO/CIIOBOCOYETAHHE

13

B amuTHBHOM MPOW3BOJACTBE JUIS CO3AaHHS HW3JCIUN HCIIOIB3YEeTCS
METO/I MOCI0WHOTO ().
(OtBer: HapauBaHusi)

I1K-2.3.1

14

OmuH W3 caMbIX pAacIpOCTPAHEHHBIX MAaTEpPUATOB B  aJJUTUBHOM
MPOM3BOJACTBE — 3TO (), KOTOpBIM wWcHodb3yercs st 3D-mevatw.
(OtBeT: MIacTuK)

I1K-2.B.1

15

21.]'[5{ CO3JaHusd MCTAJNIMYCCKUX )IeTaneﬁ B aJAWUTUBHOM IIPOU3BOJACTBEC
4acCTO IMPUMCHSACTCA TCXHOJIOTUSA () JIA3CPHOIr0 CIICKAHUS.

IIK-5.B.1

[Tpumeuanue: Cuctema OlEeHUBAHUS TECTOBBIX 3aJaHHII.
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1-if Tun. 3aane KOMOMHUPOBAHHOTO TUTIA C BBIODOPOM OJTHOTO BEPHOTO OTBETA U3
YeThIPEX MPEI0KEHHBIX U 000CHOBAHUEM BBIOOpA CUUTACTCS BEPHBIM, €CITH MPABUIHHO
ykazaHa nudpa 1 NpuBeIeHbl KOHKPETHBIE apryMEHThI, HCIIOIb3yEeMbIE IPU BHIOOpE 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 MPEJIOKEHHBIX ¥ PAa3BEPHYTHIM 000CHOBAHUEM BBIOOpA CUUTAETCS BEPHBIM, €CIIH MPABUIHHO
yKa3aHbl HU(PbI U IPUBEACHBI KOHKPETHBIE apryMEHTBI, UCIIOJIb3yeMble IIPU BHIOOPE OTBETOB.

[TonmHOE coBmazieHue ¢ BEPHBIM OTBETOM — 1 Oa.

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

3-if THN. 3aJlaHue 3aKPBITOTO THIIA HA YCTAHOBJICHUE COOTBETCTBHSI CUUTACTCS BEPHBIM,
€CJIM YCTAaHOBJICHBI BCE COOTBETCTBHS (ITO3UIIMU M3 OJTHOTO CTOJIOIA BEPHO COMOCTABIICHBI C
MO3UIIMSIMH JIPYTOTO CTOJIONA).

[ToHOE coBMazicHKUE C BEPHBIM OTBETOM — | Gai.

HesepHbIii oTBeT Mk ero orcyrcTBUe — O 0aIoB.

4-if Tun. 3anaHuve 3aKpHITOTO THIA HAa YCTAaHOBJICHUE MTOCIEA0BATEILHOCTH CUUTACTCS
BEPHBIM, €CITU MPABIIIBHO YKa3aHa BCS MOCIIEI0BATEILHOCTD HU(D.

[TomHOE coBMajieHUe ¢ BEPHBIM OTBETOM — 1 Oasu.

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

5-# THI. 3alaHue OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIU
OTBET COBIAJAET C ATAJOHHBIM 10 COAEPKAHUIO 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 ommuOKH\0TBET HeMpaBUIbHBIA\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  Marepuanbl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX HSTanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIUX TOPSAOK M TPOLEAYpPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHHUIO TUCITUTUIMHBI
[lenpro mpenoiaBaHus SIBISIETCS MOTyYeHUE O0YyJarOIUMUC HEOOXOAUMBIX 3HAHUN IS

NPUMEHEHUS aJJUTHUBHBIX TEXHOJOTHMH B NPOPECcCCHOHANIbHON NEATENbHOCTH, 3HAKOMCTBO C
paznmuuHbIMM  MeTtoAamu 3D mewyaTu, HCHONB3YEMBbIMM MaTepHaJlaMM W MOATOTOBKOM
YIPABJSIIOIUX IPOrpPaMM Uil OCylIecTBIeHU 3D nevyaTtu B 3JIEKTPOIHEPTETUKE.

3amayaMu AMCUMIUIMHBL  SIBIsSIETCS  (OPMUPOBAHHE Y OOYyYaromMXCs TOHUMaHUS
INPUHLIMIIOB  paboThl  0OOpPYJNOBaHMS, MNPUMEHSEMbIX B  AJJUTHUBHBIX  TEXHOJOTHSIX,
dbopMUpOBaHHE KOMIIETEHIIMHM, TO3BOJSIONICH MPOM3BOAUTH pacdeT M MPOEKTHUPOBAHUE
O00BEKTOB AJIEKTPOIHEPIeTUKH C HCIOJIb30BAHUEM HOBBIX IPOU3BOJCTBEHHBIX TEXHOJIOTHUH,

q)OpMHpOBaHI/Ie KOMIICTCHIINU, HOSBOJIS[IOI]_[ef/’I INPUMCEHATE PA3HBIC THIIBI AAAWTHUBHBIX
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TEXHOJIOTUH, MaTrepuaibl M TPOTPaMMHOE OOECIIEYeHUE JUIs WCIIOJIB30BaHUS I THBHBIX
TEXHOJIOTHH, (OPMUPOBaHHE Yy OOYYAIOMIUXCA CIOCOOHOCTH OCYIIECTBICHUS TEXHHKO-
9KOHOMHUYECKOTO 0OOCHOBAHMSI TPOSKTOB.

11.1. Meroauueckue ykasaHHs A OOYy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAILHMIO 1O TEME, a B OCBOCHUU
(byHAaMEHTaIbHBIX NpPOOJEeM JUCLMIUIMHBI, METOJOB HAyyHOrO II03HaHMS, HOBEHUIIMX
JOCTYIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUsl BBIMOIHIET METOOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMMMUCS JIGKIIMOHHOTO MaTepraa;

— IIOJIy4YECHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENIEM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K  TIPEAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHSI HA OJIMKaMIINE TOJbL;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATb HUX B Pa3JIMYHBIX
(bopMyIupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalUUEd CllaliloB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJCNIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuana:

— DBsezaenue B aiIUTHUBHBIE TEXHOJIOTHH;

— OCHOBBI aITUTUBHBIX TEXHOJIOTUH,

— IlpuMeHeHHE aJIUTUBHBIX TEXHOJIIOIUH B JIEKTPOIHEPIETUKE;

— IlocrobpaboTka OOBEKTOB 3IIEKTPOIHEPIETHUKHU, IOCIE H3TOTOBIEHUS METOJaMH
aJIUTUBHBIX TEXHOJIOTUH.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS IO BBITIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPAadOT oOydaromUiCcs MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBL, ONIpeNesnseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSX;
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— ToJIyueHHE HOBOM MH(OpMAIUH 110 U3y4aeMON JUCHIUILINHE,
— TmpuoOpeTeHrne  HaBBIKOB  CAMOCTOSATEIBLHONH  pabOTI ¢ JTaOOpaTOPHBIM
o0opyoBaHreM U pudopamu.

3ajianue ¥ TpeboBaHUs K TPOBEICHUIO 1a00PaTOPHBIX PadoT

1. Ilpuctynate k paboTe MOXKHO TOJIBKO MOCIIE 03HAKOMIICHHUS C pa00YUM MECTOM.

2. Ilepen cOOpKoOl cXeM YOSIUThCS B TOM, YTO JIAOOPATOPHOE 00OPYOBAHKE OTKIIOYCHO
OT UCTOYHUKA ITUTAHUSI.

3. Tlepen BKIIOYCHHEM CXEMbI yOEAWTHCS B TOM, 4YTO BCS BKJIIOYCHHAS B CXEMY
KOMMYTAIIMOHHAs ammaparypa (KHOIKHU 1 JIp.) HAXOAUTCS B HCXOJHOM ITOJIOKECHUH.

4. Tlpn BKJIIOUYEHUH M B MPOILIECCE PErYIMPOBAHUS CIEIUTH 32 MOKA3aHUSMH OCHOBHBIX
HU3MEPUTEIIBHBIX MPUOOPOB (1UdpoBoi ocuuuiorpad, MyJIbTUMETP | JIp.) CXEMBI.

5. B mporiecce paboTsl HE OCTaBIATH O€3 MPUCMOTpa pabodee MECTO, KOTOPOE HAXOIUTCS
TI0]T HATIPSDKEHHEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTel MPUOOPOB M anmapaToB, KOTOPHIE HAXOAATCS
TI0]T HATIPSDKEHHEM.

7. K nabopaTopHBIM 3aHATHUSM JOIYCKAIOTCSI TOJIBKO T€ CTYICHTHI, KOTOPHIE YCBOWIIH
npaBuiia Oe30MaCHOCTH.

8. JlJaboparopHbie paOOTHI BHIMOJIHSAIOTCS OpPUTagoil CTY/IEHTOB B COCTAaBE HE MEHEE JIBYX
YEJIOBEK.

9. Kaxnplii CTyAEHT JOJKeH NOJATrOTOBUTHCS K JabopaTtopHoii paborte. Ilpum
HEJIOCTaTOYHOM TMOATOTOBKE CTYIICHT HE JIOYCKACTCS K €€ BBITIOJIHCHUIO.

10. CobOpanHas cxemMa ¥ HamMCaHHas MporpaMma JOJDKHA ObITh IpOBEpEHa
npernoiaBaTeseM, KOTOPbIi MOCIie MPOBEPKH JIAeT pa3pelleHUe Ha IPOBEICHUE OTIBITOB.

11. Ilepen BKIIOUEHHEM CXEMBI CTYACHT, MPOU3BOASIINI TaHHYIO OIEpaINio, JOKEH
NpeIyNpeUTh WICHOB CBOCH OpHuraapl 00 3ToM dpazoit «HaunHaeM SKCIICPUMEHT.

12. Tlocne BKIIOYEHHUS CXeMbl 0€3 3aluCH MOKa3aHWil NPUOOPOB MPOBEPSETCS
BO3MOXXHOCTh BBITIOJTHCHHUS JIAOOPAaTOPHOW pabOThI BO BCEM 3a/IaHHOM JIMANa30HE WU3MEHCHUS
XapaKTEePUCTHUK U MOKa3aHuM. ToIbKO MOCIIe 3TOTO MPUCTYIAIOT K padoTe.

13. Pe3ynbTarthl u3MepeHUl MO KaXI0H XapaKTEpPHCTUKE JOJKHBI OBITH MPOBEPEHBI
IPEToIaBaTeIIEM.

14. Bce mepekiioyeHHs B CXeME M €€ OKOHYaTelbHas pa3dopka JAenaeTcsl TONbKO ¢
paspemieHuss TmpemnojaBarens. B cilyuae  HEBEpHOCTHM MMOJYYEHHBIX JIAHHBIX  paboTa
nepeebIBAeTCSl.

15. [locne nepexiroueHns cxema J0JKHA OBITh MPOBEpPEHa MPEeTroaBaTesIeM.

16. B cnydyae BO3HHKHOBEHMsI aBapuUWHON cuUTyanuu (MOSIBJICHHE IbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPHl M [p.) Ha pabodueM MecTe He0oOXOJUMO HEMEJIEHHO
OTKJIIOYUTH CXEMY OT HAMPSIKEHHS] U COOOIIUTh 00 3TOM COOBITHH MpETNoaBaTelo 0e3 JTH0bIX
U3MEHEHUH B cxeMme. BMecTe ¢ mpemnogaBaTeneM HaJ0 HATH NPUYKUHY aBapyd U YCTPAHUTH €€.

17. CtyneHTt gomxeH OepexHO oOpamiaThCs ¢ MPeI0CTaBIsIEMbIM €My 000pYJI0BaHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeliaeTcs AeaTh HaAMUCH MEJIOM, KapaHaalloM Ui YePHUIAMHU.
Hemnb3s 3arpomoxaate pabodee MecTo mpuOOpaMu M armapaTamMu, KOTOpPbIE HE MCIIOIB3YIOTCS B
nabopaTtopHOit paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K crueagyromeMy 3aHATHIO KaXAbl CTYJIEHT JIOJDKEH COCTAaBUTh OTYET IO
npeabIayIeit 1abopaTopHON paboTe B COOTBETCTBUHU C YCTaHOBIECHHON (OPMOIi.

CrpykTypa 1 opma oTUeTa 0 1a00paTOpHOI paboTe

Otyet o mabopaTopHOl paboTe TOIKEH COAEPKATh CIEAYIONINE 00s3aTeIbHBIC PA3ICIIb:
1. TuTynAbHBIN THCT

2. llenb BBITIOTHEHUS TA0OPATOPHOU pabOTHI

3. [IpuHnMnuanbHbIe WK QYHKIIMOHATBEHBIE CXEMbI IKCIIEPUMEHTOB

4. Pe3ynbTaThl 3KCIICPUMEHTOB B BUJIC TAOJUIT U TPAPUKOB
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5. Teopernueckue pacdeTsl (TP HEOOXOIUMOCTH )
6. BeiBo1bI 110 JTaGopaTopHOit paboTe

TpeboBanus k oopMIIEHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

OdopmiieHre otueTa 1o JadopaTopHOil paboTe JODKHO COOTBETCTBOBATH TPEOOBAHUSIM
npaBmwiaM odopmiieHus TeKCcToBbIX gokymeHtoB ['OCT 7.32-2017, TOCT 2.105-2019 wu
HOpMaTHBHBIM HokyMeHTaMm ['Y AIT (new.guap.ru).

11.3. Mertoauueckue ykazaHus JUIsi OOyYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaaBaTelis, HO 0e3 ero HemocpeJICTBEHHOIO
YUYaCTHSI.

Jiis oOydarommxcsi 1Mo 3a04HON (opMe OOyYeHHs, CaMOCTOsTENbHAas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GopMupyercs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HAaBBIKM B YCBOCHHMU H CHCTCMATHU3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOyUYCHHsI, IIOMOTACeT IOJYYUTh HABBIKH TOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeroauyeckMMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIHO — paboTy
00ydJarouuxcs, IBISIOTCS:

—  Yy4eOHO-METOAMYECKUN MaTepuas Mo AUCLUILIMHE.

11.4. MeTtoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuxcsl, OCYLIECTBISEMOIO B TEUEHUE CEMEeCTpa C IIeJIbI0 OLEHHBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

JUId TeKyniero KOHTPOJIsl yCIIEBAEMOCTH MCIOJIB3YKOTCSI KOMILJIEKTBI TECTOBBIX 3aJaHUN
no temam. Tect coctout u3 10-15 Bompocos. Bpems Bemonnenus 30 munyT. TecT cumraercs
CIaHHBIM, eclu BbIMONHEHO He MeHee (0% 3ananuif. Pe3ynbTaThl TEKyHIEro KOHTPOJIS
COO0OLIAI0TCA CTYACHTAaM HEMOCPEICTBEHHO HA CIEAYIOLIEM 3aHATHH.

Pe3ynbrarel TEKyHIEro KOHTPOJS YCIEBAEMOCTH YUYUTBHIBAKOTCS IPU IPOBEICHUU
POMEXYTOUHOM arrectauuu. [Ipym HENMpOXOXkKIEHUU TEKYIIEro KOHTPOJIS CTYAEHTY CTaBUTCS
OLICHKA «HEYJIOBJIETBOPUTEIBHOY.

11.5. Metoauueckue ykazaHus i OOYYarOLUIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyTounass  artectansi  oOyyarolIMXCsl  HpeaycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— 1uddepeHIMpOBaHHbIM 3aueT — 93T0 (¢opMa OLEHKHM 3HaHUM, IOJyuYeHHBIX
oOyJaromuMcsl TpU U3YYEHUH AUCHMILTNHBL, TPU BBIMOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUU MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
COTJIIMYHOY, «XOPOLIO», «yIOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

IIpomexxyTouHass arrecranys OLEHHUBACTCS [0 PE3YJbTaTaM TEKYLIEro KOHTPOJIS
yCIIeBAa€MOCTH M MPOBOJAUTCS B (hopMe dK3aMeHa. DK3aMeH NMPOBOJUTCS B CMEIIAHHOM Gopme 1o
BOIIpOCaM, IMpeJCTaBIEHHBIM B Tabiuie 15, B BUAe MOATOTOBKU M HM3JI0KEHUS Pa3BEPHYTOTrO
otBeTta. Bpems Ha moarotoBky orera - 90 MUHYT.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIIAETCS B
coOTBeTCTBUU ¢ TpeboBaHusMu [lonoxeHnit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
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MPOMEXKYTOUHON arrectanuu cryaeHToB ['YAII, oOywarommxcs 1Mo mporpamMMmaM BBICHIETO
oOpazoBanusi» U «O MOIYIBHO-PEUTHHIOBOW CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».
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Jluct BHeceHUs: U3MEHEHUH B pabouyio MporpaMmy AUCIUILTAHBI

JlaTa BHECEHUS

N Jata u Ne
W3MEHCHUH U [onnuce
N . . MPOTOKOJIA
JOTIOJTHEHUH. Coneprxanue N3MEHEHUH U TOTIOTHEHNUH sacenaHms 3aB.
[Toamuce BHECTIIETO Kadeapoi
Kadeapsl
M3MEHEHUS
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