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AHHOTaUs

JucuumnuHa «AJIUTUBHOE IMPOU3BOJICTBO» BXOAMUT B OOPa30BATENbHYIO MpPOrpaMmy
BeIcIIero o0Opa3oBaHusi — TporpaMMmy crnenuanurera 1o  cnermainbHoctn  13.05.02
«CrenuanbHble 3JEKTPOMEXaHUUECKUE CHUCTEMbl» HAMNpPaBIECHHOCTU «IJIEKTPOMEXaHUUYECKUE
CHCTEMBI CIIeIMAIBbHBIX YCTPOMCTB U u3Aenuit». ucuummna peanusyercs kadeapoit «Ne32».

JucuunnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIIETEHIIHIA:

[1IK-1 «CnocoOHOCTh MPUHUMATh YYacTHE B NMPOCKTUPOBAHUH SJICKTPOTEXHUYECKHX U
JNEKTPOIHEPIeTUUECKUX  YCTPOMCTB, CHEUUANbHBIX  3JCKTPOMEXaHUYECKUX CHCTEM B
COOTBETCTBUM C TEXHHUYECKUM 3a/JlaHUeM U HOPMATHUBHO-TEXHUYECKON JOKYMEHTAaIUEH,
coOrofasi pa3IU4HbIE TEXHUYECKHE, YHEProd(PEeKTUBHBIE U IKOJIOTUYECKHE TPEOOBAHUS

ConepxaHue AMCUMIUIMHBI OXBAaTHIBACT KPYI BOIPOCOB, CBSI3aHHBIX C OCHOBAaMHU
MPOEKTUPOBAHUS DIIEKTPOTEXHUUECKON U AIIEKTPOMEXAaHMYECKOW MPOIYKIMH C MPUMEHEHHUEM
CPEACTB aBTOMATU3ALMU MPOCKTHPOBAHUSA W JATBHEHIINM MPOU3BOJACTBOM C HPUMEHEHHEM
aJIMTUBHBIX TEXHOJIOTH. PaccMaTpuBaroTCs mpuMEHsieMbI€ B 3JIEKTPOIHEPTETHKE MaTepUaIbl U
METO/TbI TIOCTOOPAOOTKY U3ACTHUH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTO0 TpoIiecca: JIKIINH, JIA00PaTOPHBIE PA0OTHI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnerocs.

[TporpaMMo#l TUCHMILIMHBI MPETyCMOTPEHBI CIEIYIOIIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS AWCIMILIUHBI COCTABIsCT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[enpro mpenoaBaHus SBISICTCS TOTyYeHUE 00YYArOIIUMUCS HEOOXOAMMBIX 3HAHUH IS
NPUMECHCHUS aJTATUBHBIX TEXHOJIOTHH B MPOPECCHOHAIBHON JEATEIBHOCTH, 3HAKOMCTBO C
paznuuHbIME  MeTofamu 3D mewyaTtw, WCIONB3yeMbIMH MaTepUalaMd M MOATOTOBKOU
YIPABJISAIONUX IPOTrPaMM JUIs OCyIiecTBIIeHUs 3D meyaTu B 3JCKTPOIHEPIETHKE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTd, (OPMUPYEMOH  ydaCTHHUKaAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOIN MpOrpaMMBbl BBICIIIET0 00pa3oBaHus (janee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AMCIHMILIAHBI OOYYAONMIMICSA JOJDKEH 00J1a/1aTh CIICAYIOIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Konx n HauMeHoBaHMEe HHIUKATOpA
KOMIIETEHIINH KOMIIETCHIIUH JOCTUKEHHS] KOMIIETEHIIUU

IIK-1 CriocobHOCTE
NPUHUMATD y4acThe B
HpOCKTI/IpOBaHI/II/I
IIEKTPOTEXHUYCCKUX U
AIIEKTPOIHEPTETUUCCKUX

I1K-1.3.2 3naer o0opynoBaHue aJIUTUBHOTO
NPOM3BOCTBA U HCXOAHBIC MAaTePHAIIBI JIs
M3TOTOBIICHHSI 0O BEKTOB MPOHECCHOHATLHON
JeATEIIbHOCTH U3 KOMIIO3UIIHOHHBIX

YCTPOMCTB,

MaTepUajoB aJIUTUBHBIMU METOAAMHU
CHeIUaJIbHBIX

ITIK-1.Y.3 ymeeT BBINIOJIHATH pacueTsl U
AJIEKTPOMEXAHUUECKUX

MIPOCKTUPOBAHNE OOBEKTOB
CHUCTEM B COOTBETCTBUU .
[Tpodeccuonanpubie npodeccuoHaNbHOM e TeNIbHOCTH,
C TEXHUYECKUM

KOMIICTCHIIN HU3roTaBJINBACMBIX METOAaAMHU aIIUTHUBHBIX

3aJlaHuEM U 9
TEXHOIOTHI, C HCIIOJIH30BAHUEM CHCTEM
HOPMAaTHBHO-
N aBTOMATU3MPOBAHHOTO MTPOCKTUPOBAHUS
TEXHUYECKON
. [1K-1.B.2 BnaseeT HaBBIKOM MPEICTABICHUS
JIOKYMEHTalUEeH,
ATANOB pealn3alluu MPOeKTa U pe3yibTaTa
co0r0/1ast pa3InyHbIE o
CBOEH pabOTHI C UCTIOIB30BAHUEM
TEXHUYECKHE,
COBPEMEHHBIX TEKCTOBBIX U TpaduuecKux
sHeprodhHeKTUBHBIE U
peaaKToOpoB
9KOJIOTHYECKHE
TpeOOoBaHUS

2. Mecro nuctutuiiHbEL B cTpykType OI1

JucuuninHa MoXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— «UMHxeHepHas U KOMIbIOTEpHAS rpaduxay;

— «MHpopMaIMOHHBIE TEXHOTIOTHI,

— «MarepuasnoBeneHue»,

— «TeopeTnueckue OCHOBBI AIEKTPOTEXHUKN,

— «lIpoMbllIEHHAS SJIEKTPOHUKA.

3HaHuUs, TOJYYEHHbIE NpPH HM3YyYEHWHU Marepuana JaHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BATHCS TPU U3YYEHUH IPYTUX TUCIUIIINH:

— «lIpou3BoaCTBEHHAs MPEIAUILUIOMHAS IPAKTUKAY,

— «lloaroroBka K mTpolleaype 3allUThl W 3alUTa BBIMYCKHOW KBaTM(UKAITMOHHON
paboTHI».




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOI
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 17 17
KypcoBoi npoekt (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

£

IIpumeuanue: xkaHaumaTcKuil sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLIUITIAHEL Hexumm | 113 (C3) 1P KII CPC
ACTEL, et (dac) (dac) (uac) (dac) (gac)
Cemectp 8
Pasnen 1. BBegenue B aqIuTUBHbBIE TEXHOJIOTHA
Tewma 1.1. OOmivie TepMUHBL, KIacCH(pHUKAIHAS
ATUTUBHBIX TEXHOJIOTH.
Tema 1.2. OCHOBBI aBTOMATH3aAIIUN TTPOIIECCOB. 4 2 4
Tema 1.3. O000mIeHHAs cXeMa oTepalyii Mpu
MPOTOTUITUPOBAHUH.

Tewma 1.4. Cneunduka paboThl Ha pa3HBIX
YCTPOWCTBAX a//TATUBHBIX TEXHOJOTH.

Pasnen 2. OCHOBBI aTUTUBHBIX TEXHOJOTUIA

Tema 2.1. ®oTonoauMepHU3aIMOHHBIE MATEPHUATTBL.
Jlazepnas crepeonuTorpadusi.

Tema 2.2. JIyueBble CUCTEMBI TPOTOTUITHPOBAHUS.
MeTo/16I TPOTOTUITMPOBAHUS HAa OPOLIKOBOW OCHOBE.
Tema 2.3. TpeGoBaHus K IPUMEHAEMBIM MaTepHaiaM 6 5 4 5
B QJIEKTPOIHEPTETUKE, TPUMEHAEMBIX AJIS
W3rOTOBJIEHUSI KOMIIOHEHTOB aNlapaToB 3alllUThl U
npeobpazoBaTesnei.

Tema 2.4. DTamsl TEXHOJIOTUIECKOTO IIpoIiecca
W3TOTOBJIEHUS] MHTETPAIbHBIX MUKPOCXEM.




Paznen 3. [IpuMeHeHre afAUTUBHBIX TEXHOJIOTHI B
3IEKTPOIHEPTETUKE

Tema 3.1. Bei6op MaTepranoB, KOHCTPYUPOBAHUE U
JW3aiiH.

Tema 3.2. ITogroroska 3D Mojeiiel, HOArOTOBKa
YHPaBISIONINX TIPOTPaMM.

Tewma 3.3. IlpuMeHeHre MPOTOTUIIUPOBAHUS B
MAIIMHOCTPOCHUH U JICKTPOIHEPIeTHKE.

Tema 3.4. AHann3 ¥ IIaHUPOBAHUE, TIPOU3BOJICTBO
OCHACTKH B ITPOMBIIIUICHHOCTH.

Paznen 4. [TocTtoOpaboTka u3nenui, mocie
W3TOTOBJICHUS] METOJJAMHU aJIZTATUBHBIX TEXHOIOTHH.
Tema 4.1. ITocTrobpaboTKa dIEKTPOTEXHUICCKHUX ) 9 6
U3JICTTHI TTOCIIe IPUMEHEHHS aJTATUBHBIX TEXHOJIOTHHA.
Tewma 4.2. TeXHOIOTUHM OYNUCTKU M 3aITUTHI U3ACITHS s
JlaJbHEHIIEeH SKCILTyaTallkH.

Htoro B cemectpe: 17 17 17 21

Hroro 17 17 17 0 21

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCs B  HEMOCPEJICTBEHHOM  BBIMOJHEHUU
oOydJarllmMMuUCs  OMNpeNeJeHHBIX  TPYIOOBBIX  (YyHKUMN,  CBSI3aHHBIX C  Oy;ymiei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — ConepkaHue pa3iejoB U TeM JICKIIMOHHOTO IHKJIA

Howmep
Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHbBIX 3aHATUN
paszena
1 BBeneHue B aJJUTUBHBIC TEXHOJOTHH, OOIMME TEPMHUHBI, KiIacCU(UKALUSA aJTUTHBHBIX

TEXHOJIOTHH, OCHOBBI aBTOMAaTH3allMM IPOLECCOB, OOOOIIEHHAs cXeMma ONepanuid IpH
POTOTHIIMPOBAHUH, clielirKa paboThl HAa Pa3HBIX YCTPOHCTBAX aJIMTUBHBIX TEXHOJOTH.

2 OCHOBBI ~ aJIINTUBHBIX TEXHOJOTHH, (OTOMOTUMEPHU3ANMOHHBIE MaTepHaibl, Jia3zepHas
cTepeonuTorpadusi, JIyueBble CUCTEMbl MPOTOTHITUPOBAHUS, METOABI MPOTOTHIIMPOBAHUS HA
MOPOLIKOBOM OCHOBE, TPeOOBaHHS K NPUMEHSEMBIM MaTepuajaM B 3JEKTPOIHEPTETHKE,
MPUMEHSIEMBIX JJIS1 W3TOTOBJIECHUS KOMIIOHEHTOB allapaToB 3allUMThl U IMpeoOpazoBaTese,
3Talbl TEXHOJOTHYECKOT0 IPOLECCa U3rOTOBJIEHUSI MHTETPAJIbHBIX MUKPOCXEM.

3 [IpumeHenne aAUTHUBHBIX TEXHOJOTHH B  3JIEKTPOIHEPreTHKE, BHIOOp MaTepHasoB,
KOHCTPYMpPOBAaHME U AM3aiiH, moAroroBka 3D Moxaeneil, MOATOTOBKA YHPABISIOIUX IPOTrPAMM,
[IPUMEHEHUE NPOTOTHIIMPOBAHUS B MALIMHOCTPOCHMHM U AJIEKTPOIHEPrE€TUKE, aHAIU3 U
IIJIAHUPOBAHKE, ITPOU3BOICTBO OCHACTKU B IPOMBIIIJIEHHOCTH.

4 [loctobpaboTka wu3menuii, mOCIE W3TOTOBICHHUA METOAaMH aIIUTHUBHBIX TEXHOJIOTHH,
MOCTOOpabOTKa ANMEKTPOTEXHUUYECKUX H3JCTHI T0CIe MPUMEHEHUS aJNTUBHBIX TEXHOJOTHH,
TEXHOJIOTHH OYUCTKHU M 3aIUTHI W3S IS JaTbHEUIIEH SKCIUTyaTallru.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tewmsl npaktuueckux | @opmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTHYECKOH |pasiena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI
(gac) JIMHBI
Cemectp 8
1 | BwiGop ammruBHO# | PacueTHo- | 2 | 2 | 1




YCTaHOBKHU rpadudeckas padbora
2 | Ucrtoynuku sHepruu PacuetHo- 2 2 2
aJITATHBHBIX rpadudeckas pabora
YCTaHOBOK
3 NzrorosneHue PacueTHo- 3 3 2
00BEKTOB rpaduueckas pabota
AIEKTPOIHEPTETUKU
merogoM FDM
4 [IpousBoacTBa Pacuyerno- 3 3 3
DJIEMEHTOB rpaduueckas pabota
ANEKTPUUYECKUX
MAaIIHH METOIaMHU
a1TMTUBHBIX
TEXHOJIOTHI
5 Hacrpoiika neyatu PacueTHo- 3 3 3
Koprmyca rpaduueckas pabota
ABTOMATUYECKOTO
BBIKJTFOYATEIIS
6 Keiic «Baeapenue Pacuyerno- 4 4 3
a1 TMTUBHBIX rpadudeckas pabora
TEXHOJIOTHUH B
MIPOU3BOACTBEHHBIN
IIPOLIECC)
Bcero 17 17
4.4. JlabopatopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPAKTHIECKOH | pasiena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 8
1 KanuOpoBka ajinTHBHON YCTAaHOBKH 4 4 2
2 ITedats Ha FDM npunTepe 4 4 3
3 Ilegats Ha LCD mpunTepe 2 2 4
4 3D ckanupoBaHue U3AETUSL 3 3 4
5 PeBepcUBHBINM MHKUHUPUHT 4 4 4
Bcero 17 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.
Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeoOpeTHUECKOro MaTeprania 5 5

7




nucturuHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKVY) 6 6
Homamnee 3amganue (/13)
[ToaroroBka K MpOMEXKYTOUHOM 10 10
arrectanuu (I1A)

Bcero: 21 21

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKNE MaTEPHaIbl JIJII CAMOCTOSITEIIbHONH pabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIMA

[udp/ Kom14ecTBo 9K3eMILIIpOB B
URL a P ec bubnuorpagpuyeckas ccpuika OUOIMOTEKE
P (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)

Iumkosckuii 1.B. OCHOBBI aIUTHBHBIX
TEXHOJIOTHI BBICOKOTO pa3perieHus. 13-Bo
[Turep, CII6, 2018, 348 c.

Hosukos C.B., Pamazanos K.H. AnautuBHble
TEXHOJIOTHH: COCTOSIHUE U TTePCIEKTUBBI. M3-
Bo YI'ATY, Ya, 2022, 75 c.

Antonona B. C., Ocosckas U. U.

AZITUTUBHBIE TEXHOJIOTUHU: Y4e0. mocodue.
CII6.: BIID CII6 I'VIT TA, 2017. 30 c.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TEJIeKOMMYHUKAaIMOHHONW ceTn «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL agpec Haumenosanue
https://support.ultimaker.com/hc/en-us CrpaBounbie MaTepuaiibl Ultimaker Cura
ttps://www.thingiverse.com/ [Tnardopma st oomena STL momensimu

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

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca MO0 AUCLUIIUHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Tadbuuie 10.
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Tabmuua 10— Ilepedens nporpaMMHOTo 00ecTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHue cocTaBHON 4acTu Howmep aynutopun

n/n MaTepHATbHO-TEXHUYECKOM Oa3bl (mpu HEOOXOUMOCTH )
JlexurOHHAs Ay AUTOPHUS 21-21
MynsTuMeanitHas TEKIUOHHAS ayAUTOPUS 31-04
CrnenunanusupoBanHas 1adboparopust «HoBbix 417
MIPOU3BOJICTBEHHBIX TEXHOJIOTHI»

10. Onenounble cpeAcTBa AJIs MPOBEICHHS MPOMEKYTOUHOHN aTTeCTAI[IH
10.1. CoctaB OLICHOYHBIX CpPEACTB JJIsi NPOBEJIEHHUS IMPOMEXKYTOUHOH aTTecTaluu
00yJaromuxcst Mo JUCIUIUTHHE pUBeAeH B Tabmmme 13.
Tabmuua 13 — CocTaB OLIEHOUYHBIX CPEACTB JJIsl IPOBEICHHsI TPOMEXKYTOUYHOM aTTecTaluu

Bun npomexyTodHOM arTecTauun ITepedeHb OIIEHOYHBIX CPEJICTB

OK3aMeH Crncok BONpPOCOB K 9K3aMEHY;
IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOIYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUI

OrreHKa KOMITETEHITUHN

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHIIUIA
5-0aiupHas mKana P P (op

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN

MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEIbHO M TPAMOTHO €r'0 M3JIaract;
«OTIIMYHO» — OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJHUTEIBHOW JIMTEPATYPHI,
«Ba4TEHO» TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKEHHUS C MMPAKTUIECKON

JIESITSIILHOCTHIO HAIPABJICHHS;
— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI

— CBOOOHO BJIAZICET CUCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuics TBEPIO YCBOMII MPOrPAMMHBIN MaTepuall, TPaMOTHO
M, 10 CYIIECTBY, H3JIaraeT €ro, OINHPasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
M0 CYIIECTBY, M3JaraeT €ro, Omnupasch Ha 3HAHHUS TOJHKO OCHOBHOMU
JUTEPATYpPhL;

— JIOIyCKAeT HeCYIECTBEHHbIE OLIMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH ClelMaTN3uPOBAHHBIX TOHSITHIA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU NPOOJIEM B KOHKPETHOM HalPaBJICHHUH;

— HCHBITHIBACT TPYAHOCTH B MPAKTHYECKOM ITPUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! myist sx3amMena npecraBieHsl B Tabauie 15.

Tab6nuia 15 — Borpocs! 1t 9k3aMeHa

No
n/a

Kon

Hepequb BOIIPOCOB JIA DK3aMCHaA
HHJUKATOpa

BOoo~NoGA~WDNE

beIcTpoe npoToTUnupoBaHue [IK-1.3.2
AJIUTHBHBIE TEXHOJIOTUU

[IpoToTnnupoBanue

XapaKTepUCTUKH TPOTOTHIIA

[Taru ObICTPOro MPOTOTUIUPOBAHUS

TouHOCTE BOCIpOM3BEAECHUS

SLA meron

FDM meton

SLS meton

0. TpexmepHoe moaenupoBanue cpeactsamu CAITP
11.  KouBepramus u nepenadya JaHHBIX

12. IlpoBepka u MOArOTOBKA K paboTe

13. [TocnoitHOE MOCTpOEHUE U3ACTHS

14. Y nanenue moaaepKeK u moctoopadboTka

15. CryneH4aTocTh

16.  ®opmat STL
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17.

VYnpapisiomme KOMaH bl

18. OpuenTanus u3aenus

19.  IlommepuBarOIIKE CTPYKTYPbI

20.  Bwuasl pemieTok 3arnoaHeHHs

21.  doTomnonuMepu3aMOHHbIE MaTEPHAIIBI

22.  MexaHHU3MBI U CKOPOCTH PEAKLUH MOIUMEPU3aLUT

23.  Jlazepnas crepeonurorpadus

24. MeTobl CKaHHPOBaHUS MPH Ja3epHON cTepeoauTorpadun
25.  Ilporecc 3roToBICHHS MHTETPATIbHBIX MUKPOCXEM

26.  TpebGoBaHMs K MaTepuaiaM B SHEPTETUKE [IK-1.¥.3
27.  V3roroBiieHHE IPOTOTHUIIOB C UCIIOJIb30BAHUEM HECKOJIBKUX
MaTepHaoB

28. OvyuncTKa ¥ 3a1UTa U3LEITHI

29.  Ilpomecc 3KcTpy3un

30. OOBEMHBIN pacxo]l U CKOPOCTh MeYaTH

31.  Kpucrammzanus u oXJ1axaeHue

32.  UlupuHa TMHUIA U TPOYHOCTH MEPUMETPOB

33.  Marepwuainsl AJisi SKCTPY3HH

34. OcHnactka i FDM neyaru

35.  IIpomomnbHas u monepeyHasi MPOYHOCTh

36.  KomOuHT 1 OTKaThI

37.  IledaTh C HECKOIBKUMU IKCTPYACPAMH

38. Co3znanue TUThEBBIX (GOpM

39.  Mertoap! OBICTPOTO MPOTOTUITMPOBAHMS HA TIOPOIIKOBOI OCHOBE
40. Buipl moponikos

41.  MakpOKHMHETHKA CIIEKaHUs

42. Teepnodasznoe ciekanue

43.  KuakodaszHoe criekaHue

44.  Xummuudeckoe CrieKaHue

45.  DJEeKTpOHHO-TY4YEeBOE IJIaBICHUE

46. Kunematuka gBMKEHUS TOIOBEI

47. CyOcTpakTUBHBIE TEXHOJIOTHH OBICTPOTO MPOTOTUIIHMPOBAHUS
48.  KoHctpyupoBaHHe U 1u3ailH

49. CepuiiHoe TPOU3BOACTBO MOJIEIICH MPU TOMOIIU aJTATHBHBIX
TEXHOJIOTUI

50.  Cucrema ynpasnenus 3D neuarbro

51.  HarpeBarenbHble 3J1€MEHTHI [IK-1.B.2
52.  Dkcrpyaepst Bouden u Direct

53.  Hotend u Coldend

54.  KanmuGpoBka 060pyaoBaHMs

55.  Linear advance

56.  IloBblmeHne KayecTBa MeYaTH

57.  AAIUTUBHBIE TEXHOJOTHH B SHEPTreTUKE

58.  MocThI 1 HaBUCAHUS

59.  HledexTsl meyatu

60.  Xwummueckue criocoObl 00pabOTKH

61.  MexaHuueckue crocodbl 00padoOTKH

62. 3aBHCHUMOCTD TOJIIIUHBI CJIOSI K CTEHKHU OT COITIa

63. Hcnonb3oBaHue OarieH

64.  PexuM pasriaxuBaHHS

65. G-xon ans cTapra nedatu

66.  G-koj It OKOHYAHUS ITEYATH
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67. IIUJ-perymsTop TemnepaTypsl

68.  OcnoBuble TpeboBanust k CAD-MoaensM, HCTIOIb3YEeMBbIX IS
aJIMTUBHOTO MPOU3BOJICTBA

69.  TBepmoTenbHasi KOHCTPYKTHBHAS T€OMETPHS?

70.  KonrypHoe npeacraBieHue?

71. B yewm 3akmo4aroTcs JOCTOMHCTBA U HEOCTATKH (popmara
ASCII?

72.  KakuMm 00pa3om OCYyIIECTBISETCS IKCIOPT TEOMETPHIECKUX
moaenel B popmat STL B coBpemennbix CAD-cucremax?

73. B uem 3akirovaeTcs npobdiiemMa n30bITOYHOCTH TaHHBIX MTPU
ucnonb3oBanuu STL untepderica?

74.  Kakue TONmoJorHuecKue npooieMbl MOTYT HaOIIOIaThCS IIPH
HCITOJIb30BAaHUU T€OMETPpUUYECKUX Mozelel B popmare STL?

75.  Kakue reomerpuyeckue mpooaeMbl MOI'YT UMETh MECTO IIPU
HCITOJIb30BAaHUH F€OMETPUUYECKUX Mozelel B popmare STL?

Bormpocsr (3amaun) nis 3adera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO TMPOEKTUPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI

MpeICTaBICHBI B Tabmuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOI pabOTHI

Ne i/t

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
KypCOBOH paboThI

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid - IIPOBCIACHUSA HpOMe)KYTOqHOﬁ arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne i/t

Kon

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHIMKaTopa

1

Tect 1. TepmunoOrHs [IK-1.3.2
1. BoiOparb oauH  BepHbId  oTBeT. UYTOo Takoe  OBICTpoe
MIPOTOTUNHPOBaHKE?

2. BeiOpaTb oauH BepHbIi oTBeT. UTo Takoe FreeForm Fabrication?

3. BeiOpath oaumu BepHbli oTBeT. Uto Takoe Layer-based Additive
Manufacturing?

4. BoiOpaTh 0/1uH BepHbIN 0TBET. YTO Takoe aJTUTUBHBIE TEXHOIOTHU?
5. BeiOpath o7i1H BepHbIil 0TBeT. YTO Takoe npoToTH?

6. BoiOpaTh 01uH BepHbIil oTBeT. UTO Takoe NpoTOTUNHpPOBaHHUE?

7. BbiOpaTh Bce BepHbIE OTBETHl. Kakue acmekTsl XapaKTepHu3yloT
MPOTOTHUIT?

8. BriOpaTh o1MH BepHBI 0TBET. UTO Takoe BUPTYyaJIbHBIA TPOTOTHUIT?

9. BriOpath Bce BepHBIC OTBETHI. J[J1s1 9ero HykHa TexHonorus bI1?

10. BeiOpate Bce BepHble OTBETHI. JJii 4ero ciykaT HPOTOTHUIBI B
MPOU3BOJCTBEHHOM Tporiecce?

Tect 2. MeToibl aBTOMATU3aIMU MPOU3BOICTBA TIK-1.3.2
1. BoiGpats oauH BepHbId orBeT. s xakoi TexHonoruu 3D-nevatu
XapakTepHa noJjiaya metauia?
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2. BeiOpare oguH BepHBIM oTBeT. Kakoe MakcMMalbHOE KOJUYECTBO
MaTepHalioB MOXKET OBITh MCIIOJIB30BAaHO INPH HCHoJb30BaHuUU Polyjet
TEXHOJIOTHH?

3. BwiOpare oauH BepHbBI OTBeT. Kak CKOpOCTh TedaTd BIUSET Ha
KadecTBO nevyaTu?

4. BpiOpatb onuH BepHbIM oTBeT. Kakoe CBOMCTBO XapakTEpHO IS
mactuka ABS?

5. BeiOpatb oaun BepHbIil oTBeT. Kakoil Marepuan u3 mepedrnciIeHHBIX
enie He goctymnel s 3D-neyatu?

6. BeiOpath oauH BepHBIN 0TBET. Kakoe yrBepxkacHue BepHOe?

7. BeiOpaTh 0JIMH BepHBI 0TBET. UTO HEOOXOAMMO, YTOOBI MPOBECTH
CTaTUYECKUI aHaJIn3?

8. Bb10Opath ouH BepHBIN 0TBET. Kakne aeMeHThI AIeKTPOIPUBOIa HE
M3TOTaBIMBAIOT METOJIAMHU AIUTUBHBIX TEXHOJIOTHI1?

9. BriOpaTh o/ivH BepHbI 0TBET. Kak BBIYUCIUTH TOIIIMHY CTEHOK
u3genus, ¢ momompo CAITP?

Tect 3. [lopsinok AeHCTBUH TTPU TPOTOTUITUPOBAHUM

1. Bwibpare oaun BepHbiii orBer. Kakyio TtouHocTts umeer FDM
TEXHOJIOTHUs?

2. BwiOpate oauH BepHbld oTBeT. Kakyro TtouHOoCcTh mMeeT SLS
TEXHOJIOTHUs?

3. BeiOpats oaus BepHbIil oTBeT. Kakyro Tounocts umeer SLA
TEXHOJIOTHUs?

4. BpiOpath OaWH BepHBIM OTBeT. Kak MOXHO jaenath pe3nOOBEIC
OTBEpPCTHSI B JE€TalsiX, W3rOTABIMBAEMBIX METOAAMHU aJJAUTHUBHBIX
TEXHOJIOTHI1?

5. BeiOpaTh oauH BepHBIM OTBET. UTO HEoOXoauMo cienarh nepex 3D
nevyaTbio?

6. BoiOpats oaun BepHbIi oTBeT. Kakum 00pa3oM MOXKHO YBEIMYUTh
MPOYHOCTH AeTanu npu 3D neuarn?

7. BoiOpate onuH BepHbIi oTBeT. Kak MOXHO COEOUHUTH 2
HareyaTaHHbIE 1eTanu?

8. BriOparh onuH BepHBI OTBeT. B yem mpolOiieMa meyaTH KpYTribIx
neranein?

9. BriOpatb oauH BepHBIN oTBeT. Kakim 00pa3om mpu mpoeKTUPOBAHUU
JeTanei cneayeT yYuThIBaTh TEMIIEPATypHOE paclIupeHue MaTeprana?
10. Beibpats onuH BepHbIi oTBeT. Kak ynansiercs noguepxkka uz PVA?

[IK-1.¥.3

Tect 4. O6opynoBaHue AJis AAUTUBHBIX TEXHOJIOTHI

1. BoiOpats oauH BepHBIi O0TBEeT. B KakoM ¢opmate nokHA OBITH
coXpaHeHa MOJIEJb JIsl revaTu?

2. BeiOpats Bce BepHble oTBeThl. Kakue CAIIP wucmonb3yror s
coznanus 3D monenei?

3. BoiOparb oaun BepHbIi oTBeT. Kakast Tommna cioeB nepsoro SLS
npuHTEpa?

4. BpiOpaTh Bce BepHble OTBeThl. M3 uero cocrosu1 mepBbiid SLS
MpUHTEP?

5. BeiOpate oiuH BepHBIN 0TBET. B KakoM BHJie TpecTaBiIeHa oOpaTHas
cBs13b iepBoro SLS nmpunTepa ocu Z?

6. BeiOpate Bce BepHble OTBeThl. Kakue mpoOieMbl He BO3HUKAIOT MPU
WCIOJIb30BAaHUU a/ITUTUBHBIX TEXHOJIOTUNA?

7. BoiOpaTth Bce BepHble OoTBeThl. Ha kakue Tpymnmbsl MOXKHO Pa3OuTh
BapHaHThl IPUMEHEHHUs OBICTPOTO MPOEKTUPOBAHNUSA?

[K-1.¥.3
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8. Bo1Opath ouH BepHBIN 0TBET. UTO TaKOE€ CTYIEHYATOCTh?

9. BeiOpars onuH BepHbI oTBeT. Kakas camas ObIcTpasi TEXHOJIOTHS
reyaTu?

10. BoiOpatb oquH BepHbIi oTBET. Kakas camas MeyieHHas TEXHOJIOTHs
reyaTu?

Tect 5. Ouncrka u 3amuTa U3l [IK-1.¥.3
1. BeiOpaTh onuH BepHbIi oTBeT. Uem pactBopsiercs ABS?

2. BoiOpatp oguH BepHbIid oTBeT. Ilog Bo3aeHCTBHEM 4ero ¢ JeTaiu
yaansitores (OoTornoIUMMepHbIe CMOJIBI?

3. BeiOpats oaun BepHblil oTBeT. Yem pactBopsiercst PLA?

4. BeiOpaTh onuH BepHbIi 0TBET. Uem pactBopsiercs PETG?

5. Beibpath oquH BepHblil oTBeT. Kak ynanserca PVA ¢ neranu?

6. BeiOpars oguH BepHBIH OTBeT. Kakue ecTh METOIbI MOCTOOpadOTKH
u3zenuin’?

7. BeiOpath oiuH BepHBIi 0TBeT. Kakoe yTBepKaeHne BepHO?

8. BbiOpatb oauH BepHbli oTBeT. Kak TecTMpoBaTh KOpIIyC
ABTOMAaTUYECKOI0 BBIKJIFOYATEIIS, MIPOU3BEICHHOT O METOA0M
aJIUTUBHBIX TEXHOJIOTUA?

9. BoiOpates onuH BepHBIA OTBET. UTO HEOOXOAMMO Ui YAaJeHUS
u3zienus co crona?

10. BriOpate onuH BepHbIN 0TBeT. Kakoe yTBepxkieHne HEBEPHO?

Tect 6. AIIUTHUBHBIE YCTAaHOBKHU [IK-1.B.2
1. BoiObpaTh onuH BepHBIN 0TBET. B kakoMm opmare skcrioptupyercs 3D
MOJENb JUISl JAJbHEWINEro M3rOTOBJIEHUS METOJaMM aIUTHBHBIX
TEXHOJIOTH1?

2. BeiOpars oauH BepHBI oTBeT. Kakoe mporpamMMHoe oOecredeHue
UCIONb3yeTCs Ui mnpoektupoBanus 3D  Mogenu, ¢ wLenp0  ee
JaJIbHENUIIEr0 U3rOTOBJIEHUSI METOJaMH aITUTUBHBIX TEXHOJIOTUI?

3. BeiOpats ogun BepHbIH OTBeT. Kak Henb3s M3TOTOBUTH H3ZENUE C
HaBHCAIOIIUMU AJIEMEHTaMH UcToib3yto FDM TexHomoruio?

4. BwiOpath onuH BepHbIM oTBeT. Kak paccuutaTh HeoOXxomumoe
3allOJIHEHWE W3JeNMsl, W3rOTaBIMBAEMOIO METOJAMHU  aJJIMTUBHBIX
TEXHOJIOTHi1?

5. BeiGpath oquH BepHbIl oTBeT. Kakue npenmyiiecTBa U3roTOBIICHUS
MIOJINMEPHBIX ~MarHUTOoB SLS TEXHONOrMeM B  HHEPreTUYECKOM
MaITuHOCTPOEHUN?

6. BoiOpate omuH  BepHbli  oTBeT. Hemoctatku — uznenus,
n3rorasinueaemoro FDM Ttexnonoruen:

7. BbiOpate onuH BepHbli oTBeT. Kak mpoucxomut mnedatb SLA
TEXHOJIOTUEN?

8. BwiOpate oauH BepHbli oTBeT. Kak mnpoucxoautr mnedats SLS
TEXHOJIOTUEN?

9. Boibpatb oauH BepHbIi oTBeT. Kakne MaTepuanbl He IPUMEHSIOTCS B
aTUTUBHBIX TEXHOJIOTHSIX?

10. BeiOpate omuH BepHblii oTBeT. Kakue mnpaBmia sKcITyaTanuu
KUAKUX (HOTONONUMEPOB?

Tect 7. WsrotoBneHue o0OBEKTOB dieKTposHepreTuku Metomamu | [1K-1.B.2

aJIUTUBHBIX TEXHOJOTUN

1. BeiOpath 0J1uH BepHBIN OTBET. 3aueM MPOBOAUTH CTATUYECKUNA aHAIIN3
nzaenus?

2. BpiOpath onuH BepHBbIH OTBeT. UTO HEOOXOAMMO cjenaTh IMepen
BBEJICHUEM B OKCIUIyaTallMI0 HHEPrOyCTAHOBOK C  3JIEMEHTAMH,
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M3TOTOBJICHHBIMH aIUTUBHBIMU TEXHOIOTUAMU?

3. BoiOpatrs oauH BepHbli OTBeT. KTO mpuMHHMaeT B SKCIUTyaTaIUIo
JIEKTPOTEXHUYECKOE 000pyioBaHHE?

4. BoiOpath onuH BepHbIi oTBeT. Kakue TpeboBaHne NPeIbABISIOTCS K
JIEKTPUUECKUM BBIKIFOUATEISAM?

5. BeiOpatre onun BepHblii oTBeT. Kakme nedexTsl o0pasyroTcs mpu
MOBBIIIEHUN TEMIIEpaTypbl MaTepuaja BO BpeMs CIEKaHMs IOpOILIKa
mertogoM SLS?

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBlIeHbl B Ta0smie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTogu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHIMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJarommuxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

Lenpro npenogaBaHus SBISETCS MOJYYSHHE 00YUYAIOIIMMUCS HEOOXOIUMBIX 3HAHUM ISt
MPUMEHEHUS aJJUTHUBHBIX TEXHOJOTH B MPOPECCHOHANBHOU [eATEeIbHOCTH, 3HAKOMCTBO C
pasnuyHeiMH  MeTtoAamu 3D meuyaTd, HCHONB3YEeMBIMH MaTe€pHallaMd W MOJATOTOBKOM
YOPABJSIIOIUX MOPOrpaMM [Uisl ocyullecTBieHUss 3D meudatu B 3IEKTPOIHEpPreTHKe. 3ajadyaMu
JTUCITUTUIMHBL  SIBIIICTCS. (POPMUPOBAHME Yy OOYYAIOMUXCS IMMOHUMAHHUS TMPUHIUIIOB pPabOTHI
000py/IOBaHUs, MPUMEHSEMBIX B aJJAUTUBHBIX TEXHOJOTHSIX, (OPMUPOBAHHE KOMIIETEHIIUH,
MO3BOJISIONICH TMPOU3BOIUTL PAcUyeT U MPOCKTHUPOBAHUE OOBEKTOB JICKTPOIHEPTCTHKH C
UCIIOJIb30BAHMEM HOBBIX MPOU3BOJCTBEHHBIX TEXHOJOTUN, (HOPMHUpPOBAHHE KOMIIETEHIIUH,
MO3BOJISIIONIECH TPUMEHSTh Pa3HbIE TUIIBI aJITATUBHBIX TEXHOJIOTHUM, MAaTEpHUAIIbI U IPOTPAMMHOE
obecrieueHre AJsi UCTOJIB30BAHUS aIUTUBHBIX TEXHOJOTHH, (opMHUpOBaHHE Yy 00YYaIOIIUXCS
CIIOCOOHOCTH OCYILIECTBICHUS TEXHUKO-3KOHOMHYECKOTO 00OCHOBAHUS IIPOEKTOB.

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJIeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpPTaHM3AIMOHHYI0 U MHPOPMAITMOHHYI0 (QYHKIUHU. JIeKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW o0jacTu 3HaHUA, €€ MPoOJeMbl, JaeT IEIbHOE MPEICTABICHHUE O IUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHNHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHKCS JICKIIMOHHOTO MaTepraa;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OIPEEIISIETCS EIEBOM YCTAHOBKOM K KaX/10M KOHKPETHON TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHE MNpPO(EeCcCCHOHANBHO-IETIOBBIX  KAuecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSITENIbHON paOoTHI;
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— TMOJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline rofbl;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
MOJIOKECHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B  pa3IMYHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIekuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSIX MPUMEHEHHS OT/ICJIbHBIX TEMATHK I10 TUCIHUITIIHE.

Cr1pyKTypa npeocTaBieHus JEKIIMOHHOTO MaTepuana:

— Bsenenue B aJ/IuTHBHBIE TEXHOJIOTUH,

— OCHOBBI aINTUBHBIX TEXHOJIOTHUH;

— IlpumeHeHue aaIuTUBHBIX TEXHOJIOTHH B AIEKTPOIHEPTETHKE,;

— TlocrobpaboTka OOBEKTOB 3JIEKTPOIHEPTETUKU, TOCIE H3TOTOBJICHUS METOJaMHU
aJIMTUBHBIX TEXHOJIOTUH.

11.2. Metoauueckue ykazaHUs sl OOy4YalOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTO
mpoliecca, 3aKJIF0YAI0IIasICs B BBIMOJHEHUH 00YYAIOIIMMUCS TOJI PYKOBOJICTBOM IPETO1aBaTEs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JTUCUUTITMHBI, TPUOOPETEHUsSI YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIBHOCTHU.

[enbro MpakTUYECKOTO 3aHATHS ISl 00Yy4ar0IIerocs SBISETCS MPUBUTHE 00YUAOIIMMCS
YMEHHI ¥ HaBBIKOB MMPAKTUYECKOW ESITEILHOCTH 10 U3y4aeMOW TUCIUILIINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOLIUMCS MPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHue, pacllupeHHe M JAeTaju3alus 3HAHUW TNpU pelIeHUU
KOHKPETHBIX 3a]1a4;

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYEeHHsS KOHKPETHOW Yy4yeOHOMU
U CITUILINHEL,

— BBIpAOOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITTOJTHEHHS 3aTaHHUI;

— obecrieueHre palMOHAIBHOTO COYETaHUsI KOJUIEKTUBHOW W WHAMBUIYaTbHOM (OpM
00yJeHwusI.

TpeboBanusl K IPOBENEHNIO IPAKTUYECKUX 3aHITHI

1. Bce cTynmeHThl OOMKHBI OBITH O3HAKOMIIGHBI C TE€MaMH MPAKTHUUYECKUX 3aHSATHH,
MPUBEIECHHBIMU B Ta0OnuIIE 5.

2. TlpakTuueckue 3aHATHS [EIeCOO00pPa3HO MPOBOJIUTH IO TeMaM, NpPeIBAPUTEIHHO
V3YyYECHHBIMU CTYJCHTAMH Ha JICKIHSIX WJIH CAMOCTOSITEIBHO.

3. C uenbto noBeieHus 3PHEKTUBHOCTH MPAKTUYECKUX 3aHATUI HEOOXOANMMO U3YUYCHUE
KaXJ0M TEMBI COMPOBOXKIATh PEIICHHUEM 3a7ad. TeMbl MPAKTUYECKUX 3aHATHUM W HOMEpa
3a/laHuil TIPUBEICHBI B TAOIHUIIE 5.

11.3. Meroauueckue ykazaHus I OOy4aroIMXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMOMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEPUCTUKOW OO0ydaromerocs.
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Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydeOHbIM IUIAHOM, M OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHUe, pa3BUTHE U JeTalu3alsl TEOPEeTHMYECKUX 3HAaHUM, MOJYyYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3amanue ¥ TpeOOBaHUA K IIPOBEAEHUIO 1a00OPaTOPHBIX padoT

CryneHThl pa3OMBaIOTCS Ha NOArpynmbl, mo 3-4 demoBeka. Ilepen mpoBeneHHeM
1ab0paTopHOH pabOTHl O0YyJarOMIeMCs CICAYeT BHUMATEILHO O3HAKOMUTHCS C METOAHYSCKUMU
yKa3aHMSIMH 110 €€ BBINOJHEHUI0. B COOTBETCTBHM C 3aJaHUEM OOYyYaroluecs JIOJDKHBI
IIOATOTOBUTH HCO6XOIII/IMI)I€ JaHHBIC, HOJ'IyLII/ITI) oT Hpenoz{aBaTeJm I[OHYCK K BBIITOJIHCHUIO
1a0opaTOpHOil pabOTHI, BBIOJHUTH YKA3aHHYIO IOCIEI0BATEIbHOCTh JICHCTBHIA, MOJYYHTh
TpeOyeMbIe pe3yabTaThl, O(OPMHUTH U 3aITUTHTH OTUYET 10 J1ab0opaTopHOi padoTe.

Crpykrypa 1 hopMa oTdeTa 0 JJabopaTopHOi padbore

Otuer o nabopaTopHOW paboTe [ODKEH BKIOYATh B CeOs: TUTYJIbHBIA JIHCT,
(GOpMyYIUPOBKY 3aJaHUsl, TEOPETUUYECKHE TOJIOKEHHUS, HCIOJb3yeMble TIPH BBINOJIHECHUN
nabopaTopHOil paboThI, OMKMCAHKUE MPOIECcCa BBHIOIHEHHS J1a00PAaTOPHOM PadOThI, TOJTYYCHHBIC
pe3y.]'II)TaTI)I 1 BBIBOJBI.

TpeboBanus k oopmIIeHHIO OTYETa 0 Ja00paTOPHOU padoTe

ITo xaxxmo#t yaboparopHON paboTe BBIMOJHACTCS OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
oopmisieTcs B COOTBETCTBUM C Ia0ioHOM (0Opas3noM) mnpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazzene «CeKTop HOpMaTUBHOM JOKyMeHTalum». TeKCTOBbIe U Tpaduueckue
Marepuaibl oQopMISIIOTCS B cooTBeTcTBUM C AciicTByromuMu ['OCTamu u tpebGoBaHuUsIMH,
npuBefieHHbIMM  Ha caiite ['YAIl (www.guap.ru) B pazznene «CeKTop HOpPMaTUBHOU
JIOKYMEHTALUN.

11.4. Metoauueckue yKazaHus JUisl 00Y4arOIIKUXCs MO MPOXOXKACHUIO CAMOCTOSATEIbHON
paboThI

B xoze BBIIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYaAIOLIUIICS BBIMOJIHSAET paboTy MO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTHs.

B mnpouecce BBIMOJHEHHsSI CaMOCTOSITENbHONH paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUN, OOECIeYMBAEeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MeToauyeckumMi ~ MaTepuaiaMM,  HalpaBSIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yYaromuxcsi, ABISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;
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11.5. Meroauueckue yKa3zaHus JUIs OOy4aroIIMXCS MO MPOXOXKICHUIO TEKYIIETOo
KOHTPOJI YCIIEBAEMOCTH

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcs, OCyIIECTBIIEMOTO B T€UEHHE CEMECTpa C IIeJIbI0 OI[CHUBAHHS XO0/la OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpPU MPOBEACHUU MNPOMEKYTOYHOM aTTECTAllMM OCYILIECTBISETCS B
COOTBETCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOH aTTecTaruu cTyaeHToB ['YAII, oOywaromuxcss 1o MporpamMMbl BBICHIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

IIpoBeneHue TEKyIero KOHTPOJIS YCIIEBAEMOCTH OCYILIECTBIISIETCS C IOMOILBIO TECTOB,
npuBeeHHbIX B Tabauie 18. OueHnBanue TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OLIEHUBAETCS 110
cucrteMe 3auet/ He 3aueT. [10J0XKUTETbHBIN pe3yIbTaT TEKYIIEro KOHTPOJIS yCIEBaeMOCTH JaeT
CTYJEHTY JOIOJHUTEIbHBIN OaUl IPH MPOBEICHUN TIPOMEKYTOUHOM aTTECTALIUH.

11.6. Meroauueckue ykazaHus i OOY4arOLIUXCS MO MPOXOXKAECHUIO MPOMEXKYTOUYHOM
aTTecTauuu

IIpomexxyrounass  arrectanust  oOyyarolMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00Yy4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpOIECcCe
U3y4eHHs BCeH AMCUMIUIMHBI WIH €€ YacCTH, HAaBBIKOB CAMOCTOSITENILHOW paboThI, CIOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOM,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpH IPOBEIECHUU INPOMEKYTOYHON aTTeCTAallMU OCYLIECTBIIAETCS B
cooTBeTCTBUM C TpeboBaHusiMU [lonockeHuit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAeHToB ['YAII, oOydarommuxcs 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctyneHToB B ['YAII».

IIpomexxyTouHass arrecTanys OLIEHHMBACTCS [0 PE3yJbTaTaM TEKYLIEro KOHTPOJISA
yCIIeBAaEMOCTU. ODK3aMEH IpPOBOIUTCS B YCTHOW Qopme Mo Ousieram, NpPEICTaBICHHBIM B
tabmune 15. B ciyuae, eciu CTyEeHT MO yBaKUTENbHOW NMPUYMHE HE BBINOJIHWI TpeOOBaHHUs
TEKYIIEro KOHTPOJIS, €My MPEIOCTaBIsAETCS BO3MOKHOCTB CIaTh 3aJ0JDKEHHOCTH IO
nponyuieHHeIM TeMaMm. dopma npoBeeHNs IPOMEKYTOYHOU aTTeCTallMd — IUCBMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpaMmy JUCIUIUIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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