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AHHOTaNINA

JucuumimHa «AITUTHBHOE MPOU3BOJICTBO» BXOJHUT B OOPa30BATEIBHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuro noarotoBku 13.03.02
«JNEeKTPOIHEpPreTuKa M DJIKTPOTeXHUKa» HampasieHHocTH «LludpoBas sHEpreTHkay.
Hucnurnnuna peanusyercs kadenpoit «Ne32).

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[TK-4 «AaauTUBHOE MPOU3BOJCTBOY

CopepxaHre TUCHUIUIMHBI OXBATHIBAET KPYI BOIMPOCOB, CBS3aHHBIX C OCHOBAaMU
MPOEKTUPOBAHUS PIEKTPOTEXHUUECKON U AJIEKTPOMEXaHUYECKOW MPOAYKUUU C MPUMEHEHHEM
CPEIICTB aBTOMATH3aIllMU IMPOCKTUPOBAHMS W MAIBHEUIIMM TPOU3BOICTBOM C MPHUMEHEHHUEM
aJIMTUBHBIX TEXHOJOTH. PaccMaTpuBaloTCs MpUMEHsIEMbIE B 3JIEKTPOIHEPTETHKE MaTepUaibl U
METO/BI TOCTOOPAOOTKH U3/IETHH.

[IpenogaBanue AUCUUIUIMHBI MpeAycMaTpuBaeT cienyioue ¢GopMbl OpraHU3aINH
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITeNIbHAS Pab0oTa 00YyJarOIIEroCs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUYHAS aTTecTaus B (hopMe IK3aMEeHa.

OO6mas TpyZAOEMKOCTh OCBOEHHUSI AUCIHILIMHBI COCTaBIsAeT 4 3a4eTHBIX eAuHHIbI, 144
qaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenbto npenonaBanus SBISIETCA MOMydYeHUE 00YYarOIIMMUCS HEOOXOUMBIX 3HAHUH IS
NPUMEHEHHUS aJAUTUBHBIX TEXHOJOTMH B MPOPECCHOHATBHON AEATEIbHOCTH, 3HAKOMCTBO C
pazauuHbiMH  MeTtofamu 3D mewyatw, WCHONB3yeMbIMH MaTepUallaMd U [OATOTOBKOM
YIPAaBISAIOLUX IPOTrpaMM JUIsl OCYLIECTBIEHUs 3D neuaTu B 3J1€KTPOIHEPIreTHKE.

1.2, JlucuuninuHa BXOOUT B  COCTaB  4YacTd, (HOpMHUPYEeMOH  ydaCTHUKAMHU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHHs AUCHUILUTUHBI OOYYarOIIUICS MOJDKEH 00JIaaTh CIeAyIOIIUMU
KOMIETCHIMSIMH WM UX YacTaMU. KoMIeTeHIIMN U MHAMKATOPhI X JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMOETEHIINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon u Konx n HanMeHOBaHME HHIMKATOPA JOCTUKEHNUS
HaVMEHOBAHHE
KOMIIETCHIIUU KOMIIETCHLIUU
KOMIIETCHIIMU

[1K-4./1.1 BeiOupaeT 000pya0BaHUE aIUTUBHOTO
MIPOU3BOJICTBA U UCXOHBIE MaTepUaIbl s
U3TOTOBIICHHUSI 0OBEKTOB MPOHECCHOHATLHON
JIeATEIbHOCTH U3 KOMIIO3UIIMOHHBIX MaTEpPUAJIOB
aJIUTUBHBIMU METO/IAMH

[1K-4./1.2 aHanu3upyeT UCTOYHUKHU SHEPTUU U
¢buznyeckue IBJICHUS, IPOUCXOAIINE B XO/I€
U3rOTOBIIEHUSI 00BEKTOB PO ECCHOHATLHON
[Tpodeccuonanbusie | [IK-4 AnmuTuBHOE | IEATENBHOCTH U3 KOMITO3UIIMOHHBIX MAaTEPHAJIOB
KOMIIETEHIINH MIPOU3BOJCTBO aJINTUBHBIMU METOJIAMHU

[1K-4./1.3 BBIIOJHSET pacyeThl U MPOSKTUPOBAHUE
00BEKTOB IPOeCCHOHATBHON J1eTeNbHOCTH,
M3rOTABIIMBAEMBIX METOJJaMU a/ITUTUBHBIX
TEXHOJIOTHH, C UCIIOJIB30BAaHUEM CUCTEM
AaBTOMATHU3UPOBAHHOT'O MPOEKTUPOBAHMUSI.
[TK-4.]1.4 BBITIOTHSAET CTAaTUYECKUI aHAN3
MOJIEIN U3AEIHs, IPOU3BOJIUMOIO METOAAMHU
AJTITUBHBIX TEXHOJIOTH.

2. Mecro nucuumiauHsl B cTpyktype OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
P U3YUYEHHUH CIENYIOUINX AUCIUILINH:

— «UMmxeHepHas v KOMIObIOTEpHAs rpadukay,

— «lIpuknagHas MEXaHUKay,

— «MarepuanoBesneHue»,

— «DIEKTPUYECKHUE MALIUHBD.

3HaHMs, TIOJNyYEHHBbIE NPU H3YYEHHHM MaTepuana JaHHOW AMCHUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS ITPU U3YUEHUH IPYTHX AUCLMILINH:

— «IIpou3BOACTBEHHAs NPEAAUINIOMHAS TPAKTUKAY,

— «Hanucanue BKP».

3. O0BeM U TPyA0EMKOCTh TUCIUILIUHBI




Jlanubie 00 o0mieM oO0beMe AMCIUIUIMHBI, TPYJAOEMKOCTH OTIEIbHBIX BUIOB y4eOHOMH
paboThI 1O TUCIUIUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTh IUCIUILTUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne9
1 2 3
Oobwan mpyooemKocmsp oucyunIuHwl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17
AyoumopHule 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anatus (I13),
(dac)
nabopatopusie pabotsl (JIP), (4yac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTITUHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTAHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuua 3 — Pazfesnbl, TeMbl TUCHUILIMHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI TUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KT CPC
(gac) (dac) (uac) (dac) (gac)
Cemectp 9
Pasnen 1. BBenenue B aIuTUBHEBIE TEXHOJIOTUH
Tema 1.1. OOmme TepMUHBI, KIacCHPUKAIHS
AJTUTUBHBIX TEXHOJIOTHH.
Tema 1.2. OcHOBBI aBTOMAaTH3aLlMU IIPOLIECCOB. 4 15
Tema 1.3. OO6oOmieHHast cxema omnepanuil Tpu
MPOTOTUITUPOBAHHUH.
Tema 1.4. Cneuundpuxa paboTel Ha  pasHBIX
YCTPOMCTBAX aJJIUTUBHBIX TEXHOJIOTHH.
Paznern 2. OCHOBBI aTUTUBHBIX TEXHOJIOTUNA
Tema 2.1. @®orononuMepusaliOHHBIE MAaTEpPHAIIBL.
JlazepHast ctepeonuTorpadus.
Tema 2.2. JlydeBble CHCTEMBI MPOTOTHUIHPOBAHMS.
MeTo/1pI TPOTOTUTTUPOBAHUS Ha TTOPOIITKOBOI OCHOBE.
Tema 2.3. TpeGoBaHus K NPUMEHAEMBIM MaTepHaIaM 6 4 25
B JEKTPOIHEPTETHKE, MIPUMEHAEMBIX JUTSt
W3TOTOBJIEHUSI KOMIIOHEHTOB allapaToB 3aIllUThl U
npeoOpa3oBaTesei.
Tema 2.4. DOtanmbl TEXHOJOTMYECKOTO Tpolecca
W3TOTOBJICHUS] MHTETPAIbHBIX MUKPOCXEM.




Pazgen 3. Ilpumenenue aaguUTHUBHBIX TEXHOJOTUH B
AIEKTPOIHEPTETHKE

Tema 3.1. Boibop MaTepuanoB, KOHCTPYHPOBaHHE H
JIV3aiiH.

Tema 3.2. IlogrorosBka 3D Moxeneii, HOATrOTOBKAa
YIPaBISIONINX TIPOTPAMM.

Tema 3.3. IlpuMeHeHHEe MpPOTOTUNIUPOBAHUSI B
MAaIIMHOCTPOCHUH U JICKTPOIHEPIeTHKE.

Tema 3.4. Ananu3 ¥ IJIaHUPOBAHHE, IIPOU3BOACTBO
OCHACTKH B ITPOMBIIIUICHHOCTH.

Pazmen 4. IloctoOpaboTka  um3genuii, TOCHE
HM3rOTOBJICHUS METOAAMH aIJUTUBHBIX TEXHOJIOTHIA.
Tema 4.1. IlocTtoOpaboTka 3IIEKTPOTEXHHUSCKHUX
15631 (17171 1ocJie MIPUMEHEHUS aJIUTUBHBIX 2 9 14
TEXHOJIOTHH.

Tema 4.2. TeXHONOTHN OYHCTKH WM 3aIMTHl H3ACIHS
JUIS JaJbHEWIIeH SKCIUTyaTaluu.

Hroro B cemectpe: 17 17 74

Hroro 17 0 17 0 74

IIpakThueckas IOATOTOBKA 3aKIIOYAETCs B  HEMOCPEACTBEHHOM  BBIIOJHEHUU
Oo0y4JalIUMHUCA  OINpPENETCHHBIX  TPYIAOBBIX  (DyHKUMI,  CBSI3aHHBIX C  Oynyei
npodecCHOHATIBHOMN 1A TEITbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TEM JICKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3AaciioB U TEM JICKHHMOHHOI'O [UKJIA

Howmep
Haspanne n COACPIKAaHNE PA3CIOB U TEM JICKIMOHHBIX 3aHATHUUN
paszena
1 BBeneHue B aJIUTUBHBIC TEXHOJOTHHM, OOIIME TEPMHUHBI, KiIacCU(UKALUSA aJTUTHBHBIX

TEXHOJIOTHI, OCHOBBI aBTOMAaTH3allMM TPOIECCOB, OOOOIEHHAs cXema oOlepaluid Ipu
POTOTUIIMPOBAHKH, crieliUduKa paboThl HA Pa3HBIX YCTPONUCTBAX aIMTHBHBIX TEXHOJIOTHIA.

2 OCHOBBI  aIAINTUBHBIX TEXHOJIOTUH, (OTOMOTUMEPHU3ALNOHHBIE MaTepuanbl, Jia3epHas
cTepeonuTorpadusi, JIyueBble CUCTEMbl MPOTOTUITUPOBAHUS, METOABI MPOTOTHIIUPOBAHUS Ha
MOPOIIKOBOM OCHOBE, TpeOOBaHMS K TMPHUMEHSEMBIM MaTepualiaM B 3JEKTPOIHEPreTHKE,
MPUMEHSIEMBIX AJIS1 W3TOTOBJIECHUS KOMIIOHEHTOB alllapaToB 3alllMThl U IIpeoOpas3oBaTese,
3Tanbl TEXHOJIOTHYECKOTO MPOIIECCa M3TOTOBIEHHS MHTETPATbHBIX MUKPOCXEM.

3 [Ipumenenne aAMTHUBHBIX TEXHOJNOTHH B  DJIEKTPOIHEPreTHKE, BHIOOp MaTepHasoB,
KOHCTPYMpPOBAaHUE U AM3aiiH, HoAroroska 3D Monenell, MOATOTOBKa YIPABISIIOIIMX [IPOTPaMM,
IIPUMEHEHUE MPOTOTUIIMPOBAHUSA B MALIMHOCTPOCHUHM U DIIEKTPOIHEPre€TUKE, aHAIU3 U
[IJIAHUPOBAHME, ITPOU3BOICTBO OCHACTKU B IPOMBIIIJIEHHOCTH.

4 [TocToOpaboTka w3menuid, TOCIE W3TOTOBICHUS METONAMH ANAUTHBHBIX TEXHOJOTHH,
MOCcTOOpabOTKa ANMEKTPOTEXHUUYECKUX HM3CTHN TOCIe MPUMEHEHHS a|IUTHBHBIX TEXHOJIOTHIA,
TEXHOJIOTMH OYUCTKU U 3aIUThl U3IETUs IJ1s JaJIbHEeHIIeH SKCIUTyaTallku.

4.3. TlpaxTtuyeckue 3aHATHUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIHIIE 5.

Ta6ymmma 5 — [IpakTH4ecKkne 3aHsITHS U UX TPYTO0EMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTHYECKUX | TpPyaOEMKOCTb, |MPaKTUYECKOM |pa3jaeia
/1 3aHSATUN 3aHATUN (dac) MMOATOTOBKH, | THUCITHIT

(gac) JIUHBI




Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

|

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTb PUBEJCHBI B TabuIle 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne Hamverosanue 1a60paTopHEX padoT TpynoeMKOCTb, | TPAaKTUYECKOW | pa3aena
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 9
1 KanuOpoBka aJINTUBHON YCTAaHOBKHU 4 4 2
2 ITeyats Ha FDM npunTepe 4 4 3
3 [leuats Ha LCD mpunTepe 2 2 4
4 3D ckaHMpoBaHUE U3HEIHSI 3 3 4
5 PeBepcruBHBINM MH)KUHUPUHT 4 4 4
Bcero 17 17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KYPCOBOM pabOThI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas padoTa 00yJaromuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYJAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Buabsl camocTosTenbHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 9,
Bun camocrositensHOM paboThI
qac qac
1 2 3
M3yueHne TeopeTuyecKoro Marepuasia
27 27
nucuuruHel (TO)
Kypcosoe npoektupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamaee 3amganue (/13)
IToaroToBKa K MPOMEXYTOYHOMN 37 37
arrectanuu (I1A)
Bcero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaIOIIUXCS TT0 TUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl O00y4aroImuXxcs yKa3aHbl B

mar. 7-11.

6. IlepeueHb MeyaTHBIX U ATEKTPOHHBIX YUEOHBIX M3TAHUI

[lepeuyeHb nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI MpHUBeieH B Tabaulle 8.

Tab6muia 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX H3aHUN

7




Komuaectso
9K3EMILTSIPOB B
Ug_ll_ﬂilli)/ec bubnuorpaduueckas ccplika 614(6;1;;(3:1(6
AIIEKTPOHHBIX
IK3EMILUISIPOB)
AITITHBHBIC TEXHOJIOTHH B AJIEKTPOIHEPTETHUKE : yaeOHOE
6213 noco6ue / A. B. Peicun, C. B. Conénsrii ; C.-Iletep0. roc. yH- 5
P 95 T a3POKOCM. TPUOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBBIE JIaH.
- Cankr-IlerepOypr : U3n-sBo ['VAIIL 2023. - 66 c.
OcHoBbI paboTsl B NX Siemens : y4eOHO-METOAMYECKOE
nocobue / A. B. Pricun, C. B. Conensrii, O. fI. Conenas, B.
681.5 IT. Ky3bmenko ; C.-Iletep0. roc. yH-T a3pOKOCM. 5
O-75 PUOOPOCTPOCHHUS. - DICKTPOH. TEKCTOBEIC JIaH. - CaHKT-
[TerepOypr : U3n-Bo I'VAII, 2021. - 53 c.
[Ipoektuposanue u moxaenupoBanue B T-Flex CAD : yueGHO-
6815 MeToguueckoe mocodue / A. B. Pricun, C. B. Conénsiii, B. I1.
0-75 Kysbmenko ; C.-Iletep0. roc. yH-T a3pOKOCM. 5
pUOOPOCTPOECHHUS. - DIEKTPOH. TEKCTOBbIE J1aH. - CaHKT-
[TetepOypr : U3n-Bo 'YAII, 2023. - 78 c.
[Ipoektuposanue u moxaenuposanue B T-Flex CAD : yueGHO-
Meroauueckoe nocodue / A. B. Peicun, C. B. Conénsrii, B. I1.
004 Kysemenko ; C.-Iletep0. roc. yH-T a9pOKOCM. 5)
P95 npudopoctpoenus. - Cankt-IlerepOypr : Uzn-so 'YAII,
2023. - 78 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BaTENBHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHUKAITMOHHON ceTr «HTepHEeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTH «HTepHET»

URL anpec HaumenoBanue
https://support.ultimaker.com/hc/en-us CnpaBounbie marepuainsl Ultimaker Cura
ttps://www.thingiverse.com/ [Tnardopma mst oomena STL monensimu

Thingiverse
https://tflexcad.ru/download/documentation/ | CnpaBounsie marepuainst T-Flex CAD

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yeMOIro MpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOro obecniedueHus npejacranieH B Tadbuuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne /1 HanmenoBanue

He npenycmorpeno




8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,HCITIOTh3YEMBIX npu
OCYILIECTBIICHIMH 00pa30BaTEIBHOTO MPOLECcca MO AUCIUTUINHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
tabnuie 11.

Tabnuna 11— [epeuenr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 6a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (npu HEOOXOMMOCTH)
1 JlexumoHHas ay IUTOpUs 21-21
MynbTuMeauitHas JEKUNOHHAS ay AUTOPHUS 31-04
CrneunanusupoBanHas naboparopus «HoBbix 417
IIPOU3BO/ICTBEHHBIX TEXHOJIOTHID)

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS TPOMEKYTOYHOW aTTeCTAIluU
o0ydaromuxcs Mo AUCUUIIINHE TPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl POBEACHHUSI IPOMEKYTOTHON aTTeCTaIliN

Bug HpOMG)KyTO‘-IHOﬁ aTTCCTallnun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BONPOCOB K SK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OLIEHKM YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIII OOYYalONMMHUCS TPUMEHSETCsl S-0ajulbHasi MIKajla OIEHKHA C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOMYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLeHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHIIUI

Or1reHKa KOMITETEHITUHN

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0aiubHas mKana paKTep bopmrp HIM

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, [TOCJIEJIOBATEILHO U TPAMOTHO €T0 M3J1araerT;

— OMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOW JUTEPATYypHI,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHNUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BbIJIBUTa€MbI€ UM HJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BIIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSITHH.

COTIIMYHO»
GauTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

«XOpoHIO»
Ga4YTCHO»

— o0yJaromuMicss TBEPIO YCBOWJI IMPOrPaMMHBIN MarepHal, TPaMOTHO
M, TO CYIIECTBY, H3JIaraeT ero, ONUpasCh Ha 3HAHHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYNMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITECIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BJIAJCET CHCTEMOM CIIELMAIN3UPOBAHHBIX OHITHIA.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— oOyyJaronuics yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIM Matepual,
[0 CYLIECTBY, M3JIaracT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;

— UCIIBITHIBAET 3aTPYJHEHUS B MPAKTUUYECKOM IPUMEHEHUU 3HAHUI
HaIpaBJICHUS,

— c1abo apryMeHTUPYET Hay4YHBIC MMOJI0KEHNUS,

— 3aTpyaHseTcs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIECHNUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIECIMAIM3UPOBAHHBIX HOHSITHHA.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

— o0yJaromuics HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
Marepuaa;

— JIOMYCKaeT  CYIIECTBCHHbIC  OMMOKM W  HETOYHOCTH  TIPH
paccMOTpeHHH IPOOJIeM B KOHKPETHOM HalpaBJICHUH;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He QopMYITUPYET BHIBOJAOB U 00001IIEHHI.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIbI.
Bomnpocs! 115 5K3aMeHa npejacraBieHsl B Tadiuie 15.

Tabmuna 15 — Bonpocs! 11 sx3amMeHa

No Kon
[Tepeuens BompocoB (3aa4) AJsl IK3aMeHa
1/ WHJIUKaToOpa
1 1. bricTpoe npoToTUNMpOBaHUE IK-4.J1.1
2. ATMTHBHBIC TEXHOJIOTHU
3. [TporoTunupoBanue
4. XapaKkTeprUCTUKHU IPOTOTUIIA
5. [[aru OGbICTPOrO MPOTOTUIHPOBAHUS
6. TouHOCTH BOCIIPOU3BEICHUS
7. SLA meron
8. FDM wmeton
9. SLS meron
10. TpexmepHoe moaenupoBanue cpeacrsamu CAITP
11.  KouBepramus u nepeaaya JaHHBIX
12.  TlpoBepka u MOATOTOBKA K paboTe
13. [Tocnoiinoe mocTpoeHue u3eaus
14. VY nanenue noaaepkek U mocroopadboTka
15.  CryneHvarocTh
16.  dopmar STL
17. Ynpasastommue KOMaHabl
18. OpueHTanus u3aenus
19.  TloaupepxuBaroiiye CTPYKTYpPbI
20. Bupl pemreTok 3anoHeHus
21.  ®oTomonuMepu3alMOHHBIE MATEPUAIIBI
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22.

MexaHu3MBbl U CKOPOCTH PEaKLUH MOJIUMEPU3ALNN

23.  JlazepHnas crepeonurorpadus

24, MeToapl CKaHUPOBAHUS TPH JIA3EPHOM CTEpEOTUTOTpapuu
25.  Ilpomecc M3roTOBIEHUS] HHTETPAIBHBIX MUKPOCXEM

26.  TpeOoBaHMs K MaTepuaiaM B SHEPreTHKE [K-4.11.2
27.  W3roroBieHue NPOTOTHUIIOB C UCIIOJIb30BAHUEM HECKOJIBKUX
MaTepHaJoB

28. OvyncTKa ¥ 3a1UTa U3LEIHA

29.  Ilpomecc sKCcTpy3un

30.  OOBeMHBIN pacxoa U CKOPOCTh NIEYaTH

31.  Kpucrammuzanus u oxyaxaeHue

32.  UlupuHa TMHUIA U TPOYHOCTH EPUMETPOB

33.  Marepwuansl s SKCTPY3UU

34. OcHactka g1g FDM neuatn

35.  IIpomonbHas u momnepeyHasi MPOYHOCTb

36.  KomOuWHT 1 OTKaThI

37.  IledaTh c HECKOIBKUMH IKCTPYACPAMHU

38.  Co3zganue TUTHEBBIX (POPM

39.  Mertoabl OBICTPOTO MPOTOTUITUPOBAHMS HA TIOPOIIKOBOW OCHOBE
40. Buipl moponikos

41.  MakpOoKHHETHKA CIIEKaHUs

42.  TsepnmodaszHoe crieKaHUE

43.  KuaxodasHoe criekaHue

44.  Xumudeckoe CreKaHue

45. DIeKTpOHHO-ITy4eBOE IJIaBJICHHE

46. Kunematnka nBUKEHHUS TOIOBEI

47.  CyOcTpakTUBHBIE TEXHOJIOTUH OBICTPOTO MPOTOTUIHPOBAHUS
48.  KoucrtpyupoBaHue U AM3aiiH

49.  CepwuitHOe TPOU3BOJICTBO MOJICIICH IMPU TIOMOIIH aJTATHBHBIX
TEXHOJIOTUI

50.  Cucrema ynpasnenusi 3D neyatpro

51.  HarpeBarenbHbIE 371€MEHTHI IK-4.11.3
52.  DOkcrpyzaepst Bouden u Direct

53.  Hotend u Coldend

54.  KanmuOpoBka 000py10BaHUS

55.  Linear advance

56.  IloBbImieHNe KayecTBa NeYaTH

57.  AnIuTUBHBIC TEXHOJIOTHH B SHEPTETHKE

58.  MocCTBI ¥ HaBUCAHUS

59.  HledekTsl meyatu

60.  Xwummueckue crmocoObl 00paboTKH

61.  MexaHuueckue crocodbl 00padboTKu

62.  3aBHCHMOCTbH TOJIIIUHBI CJIOS ¥ CTCHKH OT COILIa

63. Hcnonn3oBaHue OarieH

64.  PexuM pasriaKuBaHHS

65. G-kon Ans cTaprTa nevatu

66. G-KOJ1 U1 OKOHYAHUA [TIEYaTU

67. IIN/J-perynstop Temreparypsl

68. OcHoBHble TpeboBanus K CAD-Moensim, UCIIOJIb3yEeMbIX IS
aITMTUBHOTO MPOHU3BOJICTBA

69.  TeepmorenbHass KOHCTPYKTHUBHAS T€OMETPHs?

70.  KonrtypHoe npencraBieHue?
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71. B uewm 3akimouarorcst JocTonHcTBa U Henoctatku popmarta ASCII?

72.  Kakum 00pa3oM OCYIIECTBISETCS SKCIIOPT FEOMETPHUECKUX
mozaeneit B popmar STL B coBpemenubix CAD-cuctemax?

73. B dewm 3akmrouaercs mpoOiaemMa u30bITOUHOCTH JaHHBIX TPH
ucnons3oBanuu STL untepdeiica?

74.  Kakwue Tomoyiorudeckue mpooeMbl MOTYT HAOMIOAATHCS TIPH
UCIIOJIb30BAHNU T€OMETPUYECKUX Moaenei B opmare STL?

75.  Kakwue reomeTrpuueckue mpooieMbl MOTYT UMETh MECTO TPH
MCIOJIh30BAHUU T'€OMETPUYECKHUX Mozeneid B dopmare STL?

76. Kakue oCHOBHBIE XapaKTEpUCTUKU ONpEAeisatoT opueHTanuto aetanu | [1K-4./1.4
IIPH €€ IOCTPOCHUH aIUTUBHBIMU METOaMHU?

77.  Kakue (hyHKUMU BBIMOJHIET MOAAEPKKA JETAU MIPU €€ IOCTPOSHUHN
QTATUBHBIMHA METO/IaMU?

78. U3 xakux (QyHKIIMOHAJIBHBIX 30H COCTOUT MOJACPKKa eTanu?

79.  Kakwue BHUIBI MOAIEPKUBAIONIUX CTPYKTYP HCIIOJIB3YIOTCS TIPH
MIOCTPOCHUH JeTaliell alTUTUBHBIMUA METOIaMu?

80.  Kakum 00pa3om OCyIIECTBISETCS pa3pe3ka MOJICIH Ha CIIOH

OJIMHAKOBOM TOJIIIUHBI ITPH IMOATOTOBKE K MOCTPOCHHUIO aIUTHBHBIMH
MeTOomamMu?

81.  Kakum 00pa3om ocymiecTBiIseTcs y4eT TpeOoBaHHil 10MmycKa Mpu
BBIYMCIICHIUH KOHTYPOB CEUCHHI MOJIEIN ?

82.  Hauewm ocHOBaH aNropuT™ HICHTU(HUKAIUN BHEIIHUX U BHYTPEHHHUX
KOHTYpOB MoJesn?

83.  Kakue stansl BKIItO9aeT B ce0s Mporeypa alaiTHBHOW pa3pe3Ku
MOJICJIA Ha CJIOU TMIEPEMEHHON TOJIIUHBI?

84.  Kakum o0pa3oM NpoU3BOAMTCS T'€HEPALUs TPACKTOPUNA ABHIKEHHS
WHCTPYMEHTA MPH UCTIOIH30BaHUH PACTPOBOTO CKAHWPOBAHUS ?

85.  Kakum o0pa3oM npou3BOAMUTCS T€HEpALUsl TPACKTOPUI IBHKEHHS
WHCTPYMEHTA MPH UCTIOIB30BAHNH TIEPUMETPUUYECKOTO CKAHUPOBAHUS?
86.  Kakum o0pa3oM NpoU3BOAMTCS T'€HEpaLUs TPACKTOPUNA ABHIKEHHS
WHCTPYMEHTA MPH UCTIOJIH30BAHNH HAIIPABICHHOTO CKAHUPOBAHUS ?

87. B kakux ciyyasx UCIOJIb3YIOTCS 3Ur3arooopa3Hble TPAaeKTOPUU
WHCTPYMEHTA IPH MTOCTPOCHUH MOJIENEH?

88. B kakux ciydasx HCIIOJIb3yeTCs NOCTPOYHOE CKAHUPOBAHHE TIPH
MOCTPOEHUH MoJIenen?

89.  OcnoBsl aBTOMaTH3aIMH mporecca bI1

90. O06o6menHas cxema oneparuit mpu bIT

91.  TpebGoBaHUS K SJIEKTPUICCKUX armapaTaM.

92.  TpeboBanus k uzonsropam BJIDIL.

93.  Mertoapl MPOBEPKHU H3OJSIIIHA

94.  Mertoabl U3TOTOBJICHUS MOIYIPOBOJHUKOBBIX MpeoOpa3oBaTeneil.
95.  Hcnonp30BaHWE aUINTUBHBIX TEXHOJIOTHI B SHEPTETUIECKOM
MAaIIMHOCTPOCHUH

96.  MarHuTHas IPOBOIUMOCTh MAaTEPHAIOB B SHEPTETHYECKIX
yCTaHOBKaX

97.  ®eppuTOBBIE MaTEPHAIIBI

98.  IloBepka 3JEKTPOTEXHUYECKOTO 00OPYI0BAHNUS, BHIIOJTHEHHOTO
METOJIaMH a/ITATUBHBIX TEXHOJIOTHH

99. CeneKTUBHOCTH aliapaToB 3alUThI

100. AnauTHBHBIE TEXHOJIOTHU B M3TOTOBJICHUH TUIAT ITpeoOpazoBaTesei.

Bomnpocsr (3amaun) nmst 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
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Ta6mmma 16 — Boripocs! (3amaun) nis 3avera / audd. 3adera

Kon

Ne i/ Ilepeuens Bompocos (3anav) s 3ayera / qnudd. 3adera
p p (3ana9) 1 aupd VHIUKATOPa

Y4eOHBIM [JIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM It KypcOBOTO TPOEKTHUPOBAHUS/BBHIIOIHEHHUS KYpPCOBOH pabOTHI
Mpe/iCTaBiIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOI pabOThI

No 11/ [TpuMepHBIii TepeYeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboThl

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompockl st ipoBeneHUsST TPOMEXKYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuIe 18.

Tabnuua 18 — IlpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

No N . Kon
i PUMEpPHBIN MIepeueHb BOIIPOCOB JIJIsl TECTOB HHMKaTOpa
1 Jos kakoi Texnosiorun 3D-neyaTn xapakrepHa nmojgada Merajiia? IK-4.11.1

1) SLS

2) SLM

3) DED

4) FDM

2 Kak moxHO pgenarb  pe3b0oBble  oTBepcTHst B jAeransx, | [IK-4.71.2
M3roTaBJIMBAEMbIX METOJAMH AJIUTHBHBIX TEXHOJIOTHI?
1) BnauBath naTyHHBIE pe3b00BbIE BCTaBKHU.

2) IlpoexTupoBath pe3b0y B AECTANH.

3) Hapesatb pe3n0y mociie nedyatu METYMKOM.

4) Bce BApHAHTHI.

3 | B kakom dopmare sxcnoptupyercsi 3D mogens aas nanabHeiimero | [1K-4.J1.3
U3rOTOBJICHUSI METOJAMH AAUTUBHBIX TEXHOJIOTHii?
1.STL.
2. PDF.
3. 3DP.
4. CTL.

4 3ayemM NPOBOAUTH CTATUYECKUI aHAJIN3 U3AeJaus? [IK-4.]1.4
1. Onpenenenre 3MEKTPOMATHUTHBIX XapPAKTEPUCTUK WU3ICITHSL.

2. BoisiBjIeHH e MAKCHMAJIbHBIX HANPsIZKeHWii U 1edopManuid.
3. Pacuer a’poarHaMUUYECKUX CBOWCTB.

4. Pacuer Teruionepeiadm.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCUUIUIMHE OOYyYaoOUIUXCS 3a0YHOM (OPMBI
o0OydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  MPOUEAYPhl  OILIEHWBAHUS
WHAUKATOPOB, XapaKTepU3YIOIIMX OdTanbl (HOPMHUpPOBAHHUS KOMIETEHLIMH, coaepxkarcs B
JOKaJbHBIX HOpMATUBHBIX akTax ['YAIIl, periaMeHTUpPYIOIUX TOPSIOK U MPOLEAYPY
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MPOBEJCHUS TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaluy 00y4aronuxcs
['YVAIL

11. Meroaudeckue yKa3aHus JUisi 00YJarOIIUXCS IO OCBOCHUIO TUCITUTUTMHBI
Llenpro mpenoiaBaHus SIBISIETCS MMOJTyYeHHUE O0YYArOIIMMUCS HEOOXOIUMBIX 3HAHUHN JIJIst

NPUMEHEHUS aJJUTHUBHBIX TEXHOJOTHH B MpodecCHOHAIbHOW AEATeIbHOCTH, 3HAKOMCTBO C
pazauuHbiMH  MeTofamu 3D  mewaTw, HCHONIB3yeMBIMH MaTepualiaMM M MOJTrOTOBKOM
YIOPaBISAIOIIUX IPOTrpaMM Uit ocyiecTBieHus 3D neuaT B 3J1€KTPOIHEPreTHKE.

3amayamMu  AMCLUMIUIMHBL  SIBISETCS (QOPMHUpOBaHHWE Yy OOYYalOIIUXCS TMOHUMAaHUS
OPUHLMUIIOB  paboThl  00OpYIOBaHUS, MPUMEHSEMBIX B  aJAUTUBHBIX  TEXHOJOTHSX,
dbopMupoBaHHE KOMIIETEHIIMH, TIO3BOJSIONIEH MPOU3BOAUTH pacyeT U MPOSKTUPOBAHUE
O00BEKTOB AJIEKTPOIHEPIETUKH C HCIOJIH30BAHUEM HOBBIX IPOU3BOJCTBEHHBIX TEXHOJIOTHUH,
dbopMUpOBaHHE KOMIIETEHIIMH, T[O3BOJISIIONICH TMPUMEHSATh pa3Hble THUIBl  aJJUTHBHBIX
TEXHOJOTHI, MaTepuaiabl M MPOTrpaMMHOE OOecreueHue [JIsl HCIOJIb30BAHMS aUTHBHBIX
TEXHOJOTHH, ¢opMupoBaHue y OOYYaIOMIUXCS CHOCOOHOCTH OCYIIECTBICHUS TEXHHKO-
SKOHOMHYECKOTO 00OCHOBAHUS IIPOEKTOB.

11.1. MeTtoauueckue yka3zaHus s OOYyYarOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOI'O
MaTepuana.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuaja — JIOTHYSCKH CTPOWHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE HW3JIOKEeHHE ydeOHOro marepuana. HasHaueHue COBPEMEHHOHN JEKIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(POPMAIIHIO TIO TEME, a B OCBOCHHH
dbyHIaMeHTaNbHBIX MpOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUSA, HOBEHIINX
JTOCTHIKEHUI Hay4yHOU MbIcTu. B yueOHOM mporiecce JEeKIUsl BBIMONHIET METOJOJOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U MHPOPMAIMOHHYIO (QyHKIMK. JIeKus pacKphiBaeT MOHATHIHBIN ammapar
KOHKpETHON o0jacTu 3HaHUS, €€ MpoOJeMbl, JaeT LEeIbHOE MPEICTaBICHHE O AUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMHU JUCITUILTHHAMH.

[InaHupyemMble pe3ynbTaThl MPU OCBOSHUHU 00YYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUN, YpPOBEHBb
KOTOPBIX OIpEAeTseTCs eNeBOM YCTAaHOBKOW K KaXKJ0W KOHKPETHOU TEME;

— TIOMy4Y€HHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIMO/IaBaTEIEM;

— pa3BuTHE MNPO(PECCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBJIEHHE HEOOXOIMMOT0 MHTEPECa, HEOOXOAUMOTO JJISI CAMOCTOSTEIFHON paOOTHI;

— TIONyYeHWE 3HAHWH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKH W TEXHUKH W O
MPOTHO3€ UX Pa3BUTHS HA OJIMKAMIINE TOIBL;

— HAY4YUTBCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATH WX B  Pa3IMYHBIX
bopmyaMpoBKax);

— TIONy4YeHHUE TOYHOTO MOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHH.

JIeKIMOHHBI MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpAlMedl  ClaigoB U
UCIIOJIb30BAaHUEM pa3JlaTOYHOTO MaTepuaja IPU MPOBEICHUU KOPOTKUX JTUCKYyCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 JUCHHUTIIIHE.

CTpyKTypa mpeaoCcTaBICHHs JESKIIMOHHOTO MaTepraa:

— BBenenue B alITUTUBHBIE TEXHOJIOTHH;

— OCHOBBI aJJUTUBHEIX TEXHOJIOTHH,

— IlpumeHeHue aiTUTUBHBIX TEXHOJIOTUN B JIEKTPOIHEPTETHKE;

— IlocTtoOpaboTka OOBEKTOB DJIEKTPOIHEPTEeTUKH, TOCIAE H3TOTOBJICHHS METOJIaMU
aJIMTUBHBIX TEXHOJIOTHIA.
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11.2. Meroauueckue yKa3aHus sl OOyYaroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImonHEHHS J1a0OpaTOpHBIX paboT oOyyaromuMics [OJDKEeH YIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBAJM(HUKAIMOHHONW XapaKTEPUCTHKOW OO0YyYaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT U3 KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 1abopaTtopHbIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHUs] JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIuM pelIeHre CIeIy0IUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIENOBaHMs IPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAaxX JJAHHOW AUCHUIUIMHBL

— 3aKpeIUIeHUe, pa3BUTHE U JETAIN3alus TEOPETHUECKUX 3HAaHUM, MOJYYEHHBIX Ha
JCKIHSIX;

— TOJIyueHHe HOBOW MH(OPMAIUH 110 U3y4aeMOH JUCIUILINHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyaoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUS K IPOBEICHUIO JJAOOPAaTOPHbBIX PabOT

1. [IpuctynaTth K paboTe MOKHO TOJIHKO I10CJIE O3HAKOMJIEHHS ¢ PA0OYHUM MECTOM.

2. Ilepen cOopkoil cxem yOenIuThCsl B TOM, YTO J1abopaTopHOe 000py10BaHUE OTKIIFOUEHO
OT UCTOYHUKA TUTAHUSI.

3. Ilepen BkiIrOUeHHMEM cCXeMbl yOeAMTbCS B TOM, YTO BCS BKIIIOYEHHAs B CXEMY
KOMMYTallMOHHas anmnaparypa (KHOIKH U Ap.) HAXOJUTCS B UCXOIHOM TOJIO0KEHHUH.

4. Ilpn BKIIOYEHHHU U B NIPOLECCE PETYIUPOBAHUS CIEANUTH 3a NOKA3aHUSAMU OCHOBHBIX
U3MEpUTENIbHBIX TPHOOPOB (LM poBoii ociruiorpad, MyJIbTUMETP U Ap.) CXEMBI.

5. B mporecce paboThl HE OCTaBIATH O€3 MPUCMOTpa pabodyee MECTo, KOTOPOE HAXOAUTCS
MOJ1 HAIIPSKEHUEM.

6. He kacaTbcsi HEM30IMPOBAHHBIX YacTeil MPUOOPOB U anmapaToB, KOTOPbIE HAXOAATCS
MOJ1 HAIIPSKEHUEM.

7. K naGopaTOpHBIM 3aHATHUSAM JIOMYCKAIOTCSl TOJIBKO T€ CTYJEHTHI, KOTOpPbIE YCBOMIU
npaBuiia 6€30MaCHOCTH.

8. JIaGopatopHble pabOTHI BBIMOIHAIOTCSA OpUTra ol CTYJIEHTOB B COCTaBE HE MEHEE JABYX
YEJI0BEK.

9. Kaxnaplif CTyA€HT JOJDKeH NOJArOTOBUThCS K JabopaTopHoil pabote. Ilpu
HEJ0CTAaTOYHOU MOJATOTOBKE CTYJEHT HE JIOMYCKAeTCs K €€ BBIITOJIHEHUIO.

10. CoOpanHas cxemMa M HallMCaHHAas NporpaMMa JOJDKHa OBITH IpOBEpeHa
npernojaBaTesieM, KOTOPbIH MOocie MPOBEPKH JAeT pa3pelleHre Ha MPOBEJIECHUE OIBITOB.

11. Ilepen BKIIOYEHHEM CXEMBI CTYAEHT, NPOU3BOIAIINN JaHHYIO ONEpALUIO, JOJKEH
pelynpeauTh YWIEHOB CBOeH Opurajsl 00 3ToM (pa3oit «HaunHaeM skcriepuMeHT».

12. Tlocne BKIIOYEHHUS CXeMbl 0€3 3aluCH MOKa3aHW NPUOOPOB MpPOBEPSETCS
BO3MOXXHOCTh BBINIOJIHEHUS 1a00paTOpHOIl pabOThl BO BCEM 3aJaHHOM JHAla30HE M3MEHEHUs
XapaKTepUCTHK U Moka3aHUU. ToJIbKO Mociie 3TOro MpUCTynaroT K padboTe.

13. Pe3ynbTaThl M3MEpeHUI MO Ka)XJO0H XapaKTepUCTUKE JOKHBI OBITh IMPOBEPEHBI
IpernoaaBaTesieM.

14. Bce mepexyroueHHs B CXeME M €€ OKOHuaTeldbHas pa30opka JenaeTcs TOIBKO C
paspelieHusi IpenojgaBaTens. B cioyyae HEBEpHOCTH TOJYYEHHBIX JaHHBIX pabota
IIEPEIEIBIBACTCS.

15. TTocne nepekItoYeHns: cxemMa JObKHA ObITh MTPOBEPEHa MPENoaBaTeIeM.

16. B cnydae BO3HMKHOBEHHUS aBapUMHOW CUTyanuu (TIOSIBIIEHWE JIbIMa, 3amaxa rapw,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOJUMO HEMEAJICHHO
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OTKJTIOYUTBH CXEMY OT HANPSDKCHHS] U COOOIIUTH 00 3TOM COOBITHH MPENOoaBaTeo 0e3 Jo0bIX
W3MEHEHUH B cxeMe. BMecTe ¢ mpemnojaBaTesieM HaJ0 HAUTH MPUYUHY aBapyud U YCTPAHHTH €e.

17. CryaeHt pomkeH OepekHO oOpalatbes ¢ MPeoCTaBIsieMbIM €My 000pyI0BaHUEM U
KOMIIBIOTEPHON TEXHUKOH, 3aIlpeIaeTcs AeNaTh HAAMKUCH MEJIOM, KapaHIalloM WM YePHUIAMHU.
Henb3s 3arpomoknate pabodee Mecto MpudbopamMu U anmnaparaMu, KOTOpble He HCIIONb3YIOTCS B
nabopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAH U AP. IPEIMETHI.

18. K cruegymomeMy 3aHATHIO KaXAbIM CTYJIEHT JOJKEH COCTaBUTh OTYET IO
npenbIayIIel 1abopaTopHOil paboTe B COOTBETCTBHH C YCTAHOBICHHON (POPMOIA.

Crpykrypa u dhopma oTyeTa 0 1a60paTOPHOH padboTe

Otuer o 1abopaTtopHOil paboTe AOIKEH COJIEPKaTh CIENyIOIINe 00s13aTeNIbHbIE Pa3/Ielibl:
1. TUTYIbHBIN AHUCT

2. llenpb BBITIOTHEHUS Ta0OPATOPHON pabOTHI

3. [IpuHIMNIHATBHBIC WIH (QYHKIIMOHAIBHEIC CXEMBI KCIIEPUMECHTOB

4. Pe3ynbpTaThl 3KCIEPUMEHTOB B BUE Ta0IUIl U TpadUKOB

5. Teopetnueckue pacueTsl (IpU HEOOXOIUMOCTH)

6. BriBo1bI O TabopaTopHOi padboTe

TpeboBanus k ohopMIECHUIO OTYETA O J1aOOpPATOPHOU paboTe

Odopmienue oTdera o J1a00pPaTOpHON PabOTE JOHKHO COOTBETCTBOBATH TPEOOBAHUSIM
npaBwiaM oQopmieHHus TeKCcToBeIX aokymMeHToB ['OCT 7.32-2017, TOCT 2.105-2019 wu
HOpMaTHBHBIM JlokyMeHTam ['Y ATT (new.guap.ru).

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboTHI

B xoze BBIOTHEHUS caMOCTOSATENbHONU pabOThI, OOYUaAIOLIUICS BBIMOJIHAET paboTy MO
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IpErojaBaTels, HO 0e3 ero HemocpeaCTBEHHOrO
YYaCTHS.

B npouecce BbIMONHEHHUsS CaMOCTOSTENbHOW paboThl, y oOydaromierocst (GopMupyercs
1esecoo0pa3Hoe MIaHUPOBaHUE pabodero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHHUS
U HaBBIKM B YCBOGHMM U CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUU, OOECIeYHBAEeT BBICOKHIM
YPOBEHb YCIEBAa€MOCTH B TepHOJ OOydYeHHs, TOMOTAeT IIOJYYUTh HABBIKH TIOBBIMICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MeTtoauueckumMl ~ MaTepuajgamMH,  HAMNpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaroIuXCASIBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHILINHE;

11.4. Metoauueckue yKa3aHusl [UIsl OOYYAarOMIMXCS TIO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAaEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KayecTBa 3HAHUU
00yYJarOIINXCsI, OCYIICCTBIIIEMOTO B TCUECHUE CEMECTpa C IICNIbI0 OICHUBAHHUS XO0Jia OCBOCHUS
IUCIHATIINHEL

JIJIs TEKyIero KOHTPOJIS yCIIEBAEMOCTH HCIOJB3YIOTCS KOMITICKTBI TECTOBBIX 3a/IaHHMA
no Temam. Tect cocrouT u3 10-15 BompocoB. Bpems Beimonnenus 30 munyTt. Tect cumraercs
CHaHHBIM, eclii BbIONHEHO He MeHee /0% 3amaHuil. Pe3ynbTaThl TEKyIIero KOHTPOJIS
COO0O0IIAITCs CTYIEHTaM HETIOCPEICTBEHHO Ha CIEIYIOIIEM 3aHSITHH.

Pe3ynabpTaThl TEKyImEro KOHTPOJS YCIIEBAEMOCTH YYHTBHIBAIOTCS TPH TPOBEACHHH
MPOMEXKYTOUHOHN aTTectanuu. [Ipy HEMPOXOXKIAEHUH TEKYIIETO KOHTPOJSI CTYICHTY CTaBUTCS
OIICHKA «HEYIOBICTBOPUTEIHLHOY.

11.5. Metoauueckue ykazaHus sl O0Oy4YarOUIUXCs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTallUU.
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[IpomexyTounas  arrectauus  OOydalOIIMXCS  MpeAycMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4YeHHs M0 aucuuruinHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYYEHHBIX OOydYarolMMcs B Ipolecce
M3YYEHUS BCEHM NUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIbHONU paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUsl MPAKTHUYECKUX 3ajady. JK3aMeH, Kak MpaBWIO, MPOBOAUTCS B
nepuoj, SK3aMEHAIlMOHHOW CEeCCHMM W 3aBepILaeTcsl aTTEeCTAIl[MOHHON OIICHKOM «OTIHYHOM,
«XOPOLIOY, «YIOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

[IpomexyTouHass aTTecTalus OLEHUBAETCA MO pe3yjibTaTaM TEKYIIEro KOHTPOJIS
YCIIEBAGMOCTH U TIPOBOJIUTCS B (hOpMe dK3aMeHa. DK3aMEH MPOBOIUTCS B CMEIIAHHOMN opme TI0
BOIpOCaM, IMpeACTaBICHHbIM B Tabiuue 15, B BUIEe MOATOTOBKU M M3JI0XKEHUS Pa3BEPHYTOTO
oTrBeTa. Bpems Ha moAroToBky orera - 90 MUHYT.

Cucrema OIEHOK IpH MPOBEICHUU MPOMEKYTOYHOW AaTTECTAlMU OCYIIECTBISETCS B
cooTBeTCTBUU C TpeboBanusimu [lomoxkennit «O TekyleM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOH artectanuu cryAeHToB ['YAII, oOyuaronmxcs Mo mporpaMmaM BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa y4ueOHOH paloThI
ctyneHtoB B 'Y AID».

17



Jluct BHeceHUs U3MEHEHUH B pabouyio MpOrpaMMy JTUCHUTLIMHBI

JlaTta BHeceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

18




