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AHHOTaNINA

JucuumimHa «AITUTHBHOE MPOU3BOJICTBO» BXOAHUT B OOPa30BATEIBHYIO MPOTPaAMMY
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakalaBpuaTa IO HAMpPaBJICHUIO MOATOTOBKH/
cnenquanbHocT  13.03.02  «DnekTposHepreTuka U AJIEKTPOTEXHUKa»  HAIPaBJIECHHOCTU
«JHEpPreTHYecKue ICKTPUIESCKUE MalMHbDy. J(uciurumaa peanusyercs kadeapoit «Ne32»y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[TK-4 «AaauTUBHOE MPOU3BOJCTBOY

CopepxaHre TUCHUIUIMHBI OXBATHIBAET KPYI BOIMPOCOB, CBS3aHHBIX C OCHOBAMHU
MPOEKTUPOBAHUS DIEKTPOTEXHUUECKON U AJIEKTPOMEXAHUYECKOW MPOIYKIUU C MPUMEHEHHEM
CPEICTB aBTOMATH3aIllMU IMPOCKTHPOBAHWS W JAIBHEUIINM MPOU3BOJCTBOM C MPHUMEHEHHUEM
aJIMTUBHBIX TEXHOJOTH. PaccMaTpuBaloTCs MpUMEHsIEMbIE B 3JIEKTPOIHEPTETHKE MaTepUaibl U
METO/BI TOCTOOPAOOTKHU U3/IETHH.

[IpenogaBanne AMCHUIUIMHBI MpeaycMaTpuBaeT cieayioniye ¢GopMbl OpraHU3alNU
y4eOHOTO Tpoliecca: JICKIINH, JIA00PaTOPHBIE PA0OTHI, MTPAKTUIECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa oOyuaromierocs.

[TporpaMMo#i ITHUCHUTUTHHBI TPEAYCMOTPEHBI CICAYIONINE BHJIBI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHhIX eawnHmibl, 108
YacoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenogaBaHusi JUCIUTUTMHBI

Lenbto nmpenoaBanus sBISIETCA NMOMyYeHUE 00YYarOIIUMUCA HEOOXOIUMBIX 3HAHUM st
OPUMEHEHHS aJJIUTUBHBIX TEXHOJOTMH B MPO(PECCHOHATBHON AEATENbHOCTH, 3HAKOMCTBO C
pazauuHbiMH  MeTofamu 3D  mewaTtw, WHCHONB3yeMBIMH MaTepualaMd M MOATOTOBKOU
YIPAaBISAIOLUX IPOTrPaMM JUIsl OCYLIECTBIEHU 3D neuaTu B 3J1€KTPOIHEPIreTUKE.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMU
00pa30BaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 11O AUCHUIUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare u3ydeHus AUCHUILIUHBI OOYYaIOUIUICS JODKEH 00JalaTh CIelyroIuMu
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMOETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

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

[1K-4./1.1 Be1OMpaeT u HacTpauBaeT
000py10BaHKE aIIMTUBHOTO IPOU3BO/ICTBA U
MCXOJHBIE MaTepUaIbl 1JI1 U3TOTOBJICHMUS
00BEKTOB IPOPECCHOHATIBHOMN 1€ TEILHOCTH U3
KOMIIO3UIIMOHHBIX MaTEPUaIOB aJIUTHBHBIMU
METOAAMU

[1K-4./1.2 ananu3upyeT UCTOUHUKH SHEPTUU U
¢bu3nyeckue sIBIECHUS, IPOUCXOALINE B X0/1€
M3TOTOBJIEHUS 00BEKTOB MPO(eccroHaIbHOM
JEATEIBHOCTH U3 KOMIIO3UIIMOHHBIX MaTepUajioB
aJINTUBHBIMU METOAMHU

ITK-4.J1.3 BBINOIHAET pacdyeThl U MPOEKTUPOBAHUE
00BEKTOB MPO(HEeCCUOHATLHOM IESITEIBHOCTH,
M3rOTABIIMBAEMBIX METOJAMU alIUTUBHBIX
TEXHOJIOT Ui, C UCIIOJIb30BAaHUEM CUCTEM
aBTOMATU3UPOBAHHOT'O IPOEKTUPOBAHUS
[TK-4.]1.4 BBITIOTHSAET CTAaTUYECKUI aHAIN3
MOJIEIHN U3/AeIusl, IPOU3BOIUMOI0 METOAaMH
aJIATUBHBIX TEXHOJIOTHH

[TK-4./1.5 pa3zpaboTka TEXHOJIOTUYECKOM
JIOKYMEHTAllUU Ha MPOLECCHl U3TOTOBIEHUS
u3JIenuii Ha 000pyI0BaHUU aITUTUBHOTO
IIPOU3BOJICTBA

[Tpodeccuonansuslie | [IK-4 AnnutuBHoe
KOMIIETEHIIUU IIPOU3BOJICTBO

2. Mecro nucnutuinHb B cTpykType OIT

JluciumimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:

— «UWmxeHepHas 1 KOMITbIOTepHAs rpadukay,

— «lIpuknagHas MCXaHHUKA,

— «MartepuaJIoBeJICHHEY,

— «OIEeKTPUYECKHE MAITUHBDY.

3HaHus, MOJYyYEHHbIE NPH HM3YYEHHHM Marepuaia JaHHOW IJUCUUIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK M UCIIOJIB3YIOTCS TTPU U3YUYEHUU APYTUX AUCUUTUINH:

— «[Ipon3BoacTBeHHAS MPETATIOMHAS TPAKTHKAY,
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— «Hanoucaumne BKP».

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Jannapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4E€OHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJ0EMKOCTH TI0 CEMeCTpaM) IPEeACTaBICHbI B
tabnuie 2.

Tabmauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILINHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemkocmep oucCyuUnIuUHbL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 34 34
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 21 21
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTITUHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHBI IO pa3/ieiaM U BUIaM 3aHSATHI.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTLIMHEI (1ac) (1ac) (1ac) (4ac) (1ac)

Cemectp 7

Pa3pgen 1. BeeaeHne B aiINTUBHBIC TEXHOJIOTHH

Tema 1.1. OOmme TepMUHBI, KIacCUPUKAIHS
aJTATHBHBIX TEXHOJIOTHH.

Tema 1.2. OCHOBBI aBTOMAaTH3aLIMU ITPOLIECCOB. 4 2 4
Tema 1.3. OO6oOmeHHass cxema omnepanuil Tpu
MIPOTOTUITUPOBAHHUH.

Tema 1.4. Cneundpuxa paboTel Ha  pasHBIX
YCTPOMCTBAX aJINTUBHBIX TEXHOJOTHH.




Pasnen 2. OCHOBBI Qi TUTUBHBIX TEXHOJIOTUNA

Tema 2.1. ®oTomonmmMepH3alMOHHBIE MaTepHaIbL.
JlazepHas crepeonuTorpadusi.

Tema 2.2. Jly4eBble CUCTEMBI TPOTOTHUIIHPOBAHMS.
MeToapl TPOTOTUNMPOBAHUS HA MTOPOIIKOBO OCHOBE.
Tema 2.3. TpeGoBaHUS K IPUMEHIEMBIM MaTepHaiaM 6 5 4 6
B AIIEKTPOIHEPTETHKE, MIPUMEHSEMBbIX JUTSE
W3TOTOBJICHUST KOMITOHCHTOB ammapaToB 3alllUThl U
peoOpa3oBaTeIICH.

Tema 2.4. Dtambl TEXHOJOTHYECKOTO Ipolecca
W3TOTOBJICHUS MHTETPATIbHBIX MUKPOCXEM.

Pazgen 3. IlpuMmeHeHHWE aaIUTHUBHBIX TEXHOJOTHH B
3JIEKTPOIHEPreTUKE

Tema 3.1. Boibop MaTepuanoB, KOHCTPYHPOBaHHE H
JIV3aiiH.

Tema 3.2. IloaroroBka 3D wMopeneli, ITOATOTOBKa
YIPaBISIOUINX IPOTPamMM.

Tema 3.3. IlpuMeHeHHe MpPOTOTUNUPOBAHUSI B
MAIIMHOCTPOEHHUH U 3JIEKTPOIHEPTeTHKE.

Tema 3.4. AHanu3 W MJIAaHUPOBAHUE, MPOU3BOJCTBO
OCHACTKH B IPOMBIIIIEHHOCTH.

Pasmen 4. IloctoOpaboTka  w3jaeiwii,  IoOcCIe
HM3rOTOBJICHUS METOAAMH aJJUTUBHBIX TEXHOJIOTHIA.
Tema 4.1. IlocroOpaboTka 3IEKTPOTEXHUYECKUX
W3EIuil ocIie PUMEHEHUSI A IUTUBHBIX 2 9 4
TEXHOJIOTHH.

Tema 4.2. TeXHOJIOrMA OYMCTKH U 3AIUTHI U3AEIIUS
JUIs JaJibHEeHIIeH SKCIUTyaTaluu.

Hroro B cemectpe: 17 17 17 21

Hroro 17 17 17 0 21

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyarolMMHUCS  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;aymei
po(eCCUOHATIBHOM 1€ TENBbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO KA

Howme
p HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
paszaena
1 Brenenne B aaguTHUBHBIE TEXHOJIOTHH, OOIMHWE TEPMHHBI, KIACCH(PUKANNS aIIUTHBHBIX

TEXHOJIOTHH, OCHOBBI aBTOMAaTH3allMM TPOLECCOB, OOOOIIEHHAs cxXema oOmNepanuid IpH
MPOTOTHIIMPOBAHUH, clielM(UKa pabOThl Ha Pa3HBIX YCTPOHCTBAX aJIMTUBHBIX TEXHOJOTHH.

2 OCHOBBI ~ aJIZIUTUBHBIX TEXHOJOTHH, (OTOMOIMMEPU3AIIMOHHBIE MaTepHaibl, Jia3zepHas
cTepeouTorpadusi, JIyudeBble CHUCTEMbl MPOTOTHITUPOBAHUS, METOABI MPOTOTHIMPOBAHUS HA
MOPOLIKOBOM OCHOBE, TpeOOBaHHS K NPUMEHSEMBIM MaTepualaM B 3JEKTPOIHEPreTHKE,
MPUMEHSIEMBIX JJIS1 W3TOTOBJIECHUS KOMIIOHEHTOB allllapaToB 3alllUThl M NpeoOpa3oBaTele,
3Tallbl TEXHOJOTHYECKOTO IPOLECCa U3TOTOBJIEHUS HHTETPAJIbHBIX MUKPOCXEM.

3 [IpuMeHeHne aIIUTUBHBIX TEXHOJOTHH B  DJICKTPOIHEPTETHKE, BBHIOOp MaTEPHAIIOB,
KOHCTPYMpPOBAaHUE U Ju3aiiH, mnoArotoBka 3D Moxened, NOATOTOBKA YNPaBISIOMIUX
MporpaMM, MPHUMEHEHHE NPOTOTHIIMPOBAHHUA B MAIIMHOCTPOCHWH W JIIEKTPOIHEPreTHKE,
aHAJIM3 W TUIAHUPOBAHHE, TPOU3BOICTBO OCHACTKH B MPOMBINIICHHOCTH.

4 [MocToOpaboTka wu3nenuil, MOCIe W3rOTOBICHUS METOJAaMHU aJINTUBHBIX TEXHOJOTHUH,
MOCTOOpabOTKA ANEKTPOTCXHUUYSCKUX M3ACIUHN MOCIe MPUMEHEHHS a/IIMTUBHBIX TEXHOJOTHH,
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| TCXHOJIOTHHM OYMCTKHU W 3alIUTHI U3CIINA 151 )Jaaneﬁmei?I OKCILTyaTallu.

4.3. TlpakTuueckue 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | ®opMbl IpakTUYECKUX | TpymO0eMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATAN 3aHATHAI (dac) MOJTOTOBKH, | JUCLIMII
(gac) JIUHBI
Cemectp 7
1 Br16op annuTuBHOM Pacuerno- 2 2 1
YCTaHOBKH rpadudeckas pabora
2 | Ucrounuku sHEprun PacuerHo- 2 2 2
aJJTATHBHBIX rpadudeckas pabora
YCTaHOBOK
3 Hzroropnenue PacuerHo- 3 3 2
00BEKTOB rpadudeckas paborta
3JICKTPOIHEPTETUKH
MmeTogoM FDM
4 [IpousBoacTBa Pacuyerno- 3 3 3
3JICMEHTOB rpaduyeckas pabora
AICKTPUUICCKUX
MAaIllMH METOAaMuU
aJIUTUBHBIX
TEXHOJIOTHit
5 Hactpoiika neyatn PacuetHo- 3 3 3
KopIyca rpaduyeckas pabora
aBTOMAaTHYCCKOTO
BBIKJTIOYATEIS
6 Keiic «Bueapenune Pacuerno- 4 4 3
aJTMTUBHBIX rpaduueckas padbota
TEXHOJIOTHI B
MPOU3BOACTBEHHBIN
MPOIIECCH
Bcero 17 17
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a0opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabIuIle 6.
Tabauna 6 — JlaBopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
W3 Hux Ne
Ne HaumenoBanue 1abopaTtopHbIX paboT TpynoemKoCTs, | npakTHiecKoii | pasnena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 7
1 KanmuOpoBka ajinTUBHON YCTaHOBKH 4 4 2
2 [Teyats Ha FDM npunTepe 4 4 3
3 [Teuats Ha LCD npunTepe 2 2 4
4 3D ckaHupoBaHHE U3IETHS 3 3 4
5 PeBepcrBHBIN MHKUHUPUHT 4 4 4




Beero | 17 | 17 |

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJITAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI M €€ TPYJA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Busabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTensHOM paboThI

qac qac

1 2 3
H3ydeHue TeopeTH4ecKoro MmaTepuania 10 10
nucuuriniel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 5 5

ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

IToaroroBka K mMpoOMeEXyTOYHOU
6 6
arrectanuu (I1A)

Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUs
JUISL CAMOCTOSATENEHON PabOThl 00YUYaIOIIUXCS 110 AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJICKTPOHHBIX YUEOHBIX HM3TaHUH

Komuectso
SK3EMIUTSIPOB B
WIncp/ bubnuorpapuyeckas ccpuika 6H6JH/10123KC
URL aapec
(KpoMe AIIEKTPOHHBIX
SK3EMILISIPOB)
AJTMTUBHBIE TEXHOJIIOTUH B SJIEKTPOIHEPTETUKE !
yueOHoe rmocobue / A. B. Peicun, C. B. Conénslii ; C.-
621.3 [TeTepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUSL. - 5
P95 DeKTpoH. TeKCTOBBIE aH. - CankT-IletepOypr : M3a-Bo
I'VAII, 2023. - 66 c.
OcHoBbI paboTsl B NX Siemens : yueOHO-METOIUIECKOE
nocooue / A. B. Peicun, C. B. Conensrit, O. S. Conenas,
681.5 B. I1. Ky3smenko ; C.-Iletep6. roc. yH-T a3pOKOCM. 5
O-75 MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIC JaH. - CaHKT-
[TerepOypr : M3a-Bo 'YAII, 2021. - 53 c.
681.5 [poextupoBanue u moaenuposanue B T-Flex CAD : 5)
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O-75 yaeOHo-MeToaudeckoe mocodue / A. B. Peicun, C. B.
Conénniid, B. I1. Ky3smenko ; C.-Iletepb. roc. yH-T
a3pPOKOCM. IIPUOOPOCTPOCHHUS. - DIIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-Bo I'YAIIL, 2023. - 78 c.

[TpoekTrpoBanue u moaenupoBanue B T-Flex CAD :
y4eOHO-MeToandeckoe nmocooue / A. B. Pricun, C. B.
004 Conénsrii, B. I1. Ky3emenko ; C.-IleTep0. roc. yH-T 5
P95 a’pokocm. mpubopoctpoenus. - Cankr-IlerepOypr : 13a-
Bo ['YAII, 2023. - 78 c.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VIHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL anpec HaumeHnoBanue
https://support.ultimaker.com/hc/en-us CrpaBounbie MaTepuaisl Ultimaker Cura
ttps://www.thingiverse.com/ [Tnardopma s oomena STL mozaensimu

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

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHH s

No /1t HanmenoBanue

He mpenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPoIlecca Mo JUCIUILTHHE

[lepeuenbr WCHONB3yEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuanbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUILUTHHE, TIPECTaBICH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
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1 Jlex1IMOHHAs Ay IUTOPUS 21-21
MynbpTUMeaUiTHAS JTEKIMOHHAS Ay IUTOPHUS 31-04

3 | CneumnanusupoBanHas 1adboparopus « HoBbix 417
MTPOU3BOJICTBEHHBIX TEXHOJOTHI

10. OueHouHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/IJIS MPOBEACHUS IMPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs Mo JUCHUIUINHE MPUBEACH B Tadiuie 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOHN aTTeCTalluU

Bua npoMexyTo4HOM arrecTanyuu [IepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOXYJIbHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBUiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu olieHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMITETCHIIUI

OrieHKa KOMITETEHITUN

5-0ayuipHad MmIKaia

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

COTIIMYHO»
(GavTCHO»

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa;

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

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO MPUBS3BIBAECT YCBOCHHBIC HAYYHBIE TMOJOXKEHHS C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHWS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BIIaJICET CHCTEMOM CIIEIIMAIN3HPOBAHHBIX OHSITHH.

«XOPOILIIO»
«3aYTEHO»

— o0yJaromuicss TBEPI0 YCBOWJI MPOTPaMMHBIN MaTepuall, TPaMOTHO
M, TIO0 CYIECTBY, HW3JIaraeT ero, ONUpasCh HAa 3HAHWS OCHOBHOM
JTUTEPaTypHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOH JCSATEIbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIAJCCT CHCTEMOM CIIEIHMAIM3UPOBAHHBIX OHSITHH.

«yJIOBJIETBOPUTEITHHO
«3aUTEHO»

— o0yyaroluiicss yCBOMWJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYLIECTBY, M3JaraeT €ro, ONupaschb Ha 3HaHWUS TOJIBKO OCHOBHOM
JIUTEPaATYpHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;

— cnabo apryMeHTUPYET Hay4yHbIE TTOJI0KEHUS;

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHIA.

«HEYJOBJIETBOPUTEIIHLHO
«HE 3aUTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHONW 4YacTH MPOrPaMMHOIO
MaTepuania;

— JIOYCKaeT  CYyLIECTBEHHblE  OWMOKM W  HETOYHOCTH
paccMOTpPEHUH IPo0IeM B KOHKPETHOM HalpaBJICHUH,

npu
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— UCIBITBIBACT TPYAHOCTHU B IMMIPAKTUYCCKOM IIPUMCHCHHU N 3HaHHI>i;
— HC MOXKCT apIryMCHTUPOBATH HAYUHBIC ITOJIOKCHU A,

— He GOpPMYJIUPYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/I1aHUS WM UHBIC MaTEPHAIIBI.
Bompocsr q1s1 3x3amMeHa npencraBieHsl B Tadiumie 15.

Tabmuna 15 — Bonpocs! 11 skx3amMeHa

Ne Kon
Ilepedyens BOIPOCOB ISl K3aMeHa
/o WHIUKATOpa
1 |1 beicTpoe npoToTUnMpoBaHue [K-4.J1.1
2. AJIUTUBHBIE TEXHOJIOTUU
3. [TporoTunupoBanue
4. XapakTepUCTUKH MIPOTOTHIIA
5. [laru OBICTPOTO MPOTOTHITHPOBAHUS
6. TouyHOCTH BOCIIPOU3BEICHUS
1. SLA merton
8. FDM meron
9. SLS meton
10. TpexmepHoe monenupoBanue cpeacrsamu CAIIP
11. KonBeprauus u nepegaya JaHHbIX
12.  TIpoBepka u mMOArOTOBKA K paboTe
13. [TocnoitHOE MOCTpOEHUE U3AETUS
14. Y nanenue noaaepxkex U moctoopadboTka
15. CTyrneHuaTocTh
16.  dopmar STL
17. Ynpasastomme KOMaHabl
18. Opuenranus uzaenus
19.  Tloanmep>kUBarOIIHE CTPYKTYPHI
20. Buibl penieTok 3anojHeHus
2 |21.  @oromomuMepu3aMOHHBIE MaTEPUAITBI [K-4./1.2
22.  MexaHU3MBI U CKOPOCTHU PeaKIUii MOTUMEPHU3AIIH
23.  JlazepHas crepeonmuTorpadus
24.  Meroapl CKaHUPOBAHUS NIPU Ja3epHOM cTepeonuTorpaduu
25.  Tlporecc U3roTOBICHUS HHTETPATHLHBIX MUKPOCXEM
26.  TpeboBaHMs K MaTepuanaM B SHEPreTHKE
27.  W3roroBieHHE MPOTOTHIIOB C HCITOJIb30BAHHEM HECKOJIBKUX
MaTepHasoB
28. OuncTKa 1 3a1uTa 3aeIni
29.  IIpomecc 3KkCcTpy3un
30.  OOBeMHBIN pacxo[a U CKOPOCTh IeYaTh
31. Kpucrannuzanus u oxynaxiaeHue
32.  UlupwHa TUHWIA U TIPOYHOCTH IEPHUMETPOB
33.  Marepuansl A5 3KCTPY3UU
34. Ocuacrtka mist FDM neuatn
35.  IlpomonbHas u momnepevHas MpOYHOCTh
36.  KomOuWHTr 1 OTKaThI
37.  TleuaTh C HECKOJIBKUMU IKCTPYACPAMU
38.  Co3nganue nUTHEBBIX (HhopM
39.  Mertoabl OBICTPOTO MPOTOTUITUPOBAHMS HA MIOPOILIKOBOI OCHOBE
40. Buipl moponikos
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41.  MakpoKHHETHKA CIIEKaHUS K-4.11.3
42.  TsepnmodaszHoe crieKaHue

43.  KuaxodasHoe criekaHue

44.  Xumudeckoe CreKaHue

45. DIeKTpOHHO-JIyY€BOE ILJIaBICHHE

46. Kunematuka qBUXEHUS TOIOBEI

47.  CyOcTpakTHBHBIE TEXHOJIOTHH OBICTPOTO MPOTOTUITUPOBAHHUS

48.  KoHcTpyupoBaHUE U AU3alH

49.  CepwuitHOe TPOU3BOJCTBO MOJIETICH MPU TTOMOIIH IUTHBHBIX
TEXHOJIOT U1

50.  Cucrema ynpasnenus 3D neyarbio

51.  HarpeBarenbHbIC 3JIEMEHTHI

52.  DOkcrpyzaeps Bouden u Direct

53.  Hotend u Coldend

54.  KammubpoBka o0opyoBaHuUs

55.  Linear advance

56.  IloBblmeHNe KayecTBa NeYaTH

S57.  AnIuTUBHBIE TEXHOJIOTHH B SHEPIrEeTHKE

58.  MocThl U HaBUCAHUS

59.  Jledekrtsl meuaTn

60. Xwummudeckue crnocoObl 00pabOTKH

61.  MexaHnuueckue crocoobl 00padOTKH [1K-4./1.4
62.  3aBHCHMOCTbH TOJIIIUHBI CJIOSI M CTCHKH OT COILIa

63.  Hcnonb3oBanue OarieH

64.  PexuM pa3riaKuBaHHS

65. G-kon Ans cTapra nevatu

66.  G-koj ais OKOHUYAHUS TICUaTH

67. IINJ-perynsrop Temneparypsl

68.  OcnoBHbIe TpeOoBaHMs K CAD-MoOIENIM, HCTIONB3YEMBIX IS
aJTUTUBHOTO MTPOU3BO/ICTBA

69.  TeepaoTenbHas KOHCTPYKTHBHASI TEOMETPHS?

70.  KonrtypHoe nmpencrasieHue?

71. B dewm 3akirouaroTcsi 1OCTOMHCTBA U HepgocTaTtku popmara ASCII?
72.  Kakum 00pa3oM OCyIIECTBISETCS HKCIOPT F€OMETPHUUECKUX
mozaeneit B popmar STL B coBpemennsix CAD-cuctemax?

73. B d4em 3akirogaercs npo6iieMa H30bITOYHOCTH JaHHBIX MTPH
ucnons3oBanuu STL untepdeiica?

74.  Kakue Tomnonoruueckue mpodieMbl MOTyT HaOII04aThCsl IpU
UCIOJIb30BAHNU T€OMETPUYECKUX Moaeneil B ¢opmare STL?

75.  Kakue reomerpuueckre npodieMbl MOT'YyT UMETh MECTO MPU
UCIOJIb30BAHNU T€OMETPUYECKUX Moaeneil B ¢opmare STL?

76.  Kakue OCHOBHBIE XapaKTEPUCTHKH OMPEACIISIOT OPUEHTAIINIO ACTAIH
IIPU €€ MOCTPOSHUH aJIUTUBHBIMU METOJaMU?

77.  Kakue (pyHKUNHU BBINOJHIET MOAAEPKKA JETAU IPU €€ OCTPOESHU N
aJTATUBHBIMHA METO/1aMu?

78. N3 xakux (pyHKIIMOHATBHBIX 30H COCTOUT MOJIIEPKKA IeTan?

79.  Kakue BUJIBI TOAEPKUBAIONIUX CTPYKTYP UCIIONB3YIOTCS TIPH
MOCTPOEHUH JIETAJIEH aIIUTUBHBIMA METOaMu ?

80.  Kakum o0pa3om ocymiecTBIseTCs pa3pe3ka MOJEIIN Ha CIIOU
OJIMHAKOBOM TONIIUHBI IPU MOATOTOBKE K MOCTPOSHUIO a1 TUTUBHBIMU
Meroaamu?

81.  Kakum o6pa3om ocymiecTBIsIeTCs yueT TpeOOBaHMI TOMyCKa TPH I1K-4.J1.5
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BBIYHCIIEHUM KOHTYPOB CEUEHUI MoJenn?

82.  Hauewm ocHOBaH aJNropuT™M HICHTU(GHUKALUHN BHEIIHNX U BHYTPEHHUX
KOHTYpOB MoJesn?

83.  Kakue stansl BKiIto9aeT B ce0s mMporeypa alaiTHBHON pa3pe3Ku
MO/IEJIA Ha CJIOU MEPEMEHHON TOJIIUHBI?

84.  Kakum 0Opa3oM nmpon3BOIUTCS TeHEPALUs TPACKTOPUI IBUKEHHS
MHCTPYMEHTA MPH UCTIOIb30BAHUHU PACTPOBOTO CKAHUPOBAHUS?

85.  Kakum oOpa3oM nmpou3BOIUTCS TeHEpaLus TPACKTOPUIA IBUKECHHS
WHCTPYMEHTA MPU UCTIOIb30BAHUH IEPUMETPHUYECKOTO CKAHUPOBAHUSA?
86.  Kaxum oOpa3oM mpon3BOIUTCS TeHEPaLUs TPACKTOPUIA BUKECHHS
MHCTPYMEHTA IPH UCTIOJIH30BAHUH HAIIPABICHHOTO CKAHUPOBAHUS ?

87. B kakux cirydasx HCIIOJIb3YIOTCS 3UI'3aroo0pas3Hble TPAaeKTOPUH
MHCTPYMEHTA MPH MTOCTPOCHUH MOJIEIICH?

88. B kakux cirydasx UCIOJIB3yeTCs MOCTPOYHOE CKAaHMPOBAHKE TIPU
MIOCTPOCHUU MOJIENEH?

89.  OcHoBsl aBTOMaTH3a1Mu npouecca bI1

90. OO6obmennas cxema oneparuii mpu bI1

91.  TpeOoBaHUS K JIEKTPUUECKUX anapaTaM.

92.  Tpeboanus k uzonstopam BJIIDIL.
93.  Mertoapl IPOBEPKHU H3OJSIHA

94.  Metoabl U3rOTOBJIECHUS MOTYIPOBOAHUKOBBIX IpeoOpa3oBaTeieH.
95.  Hcnonp3oBaHWE aJIUTUBHBIX TEXHOJIOTUH B SHEPTETUIECKOM
MaIIMHOCTPOCHUU

96.  MarHuTHas IPOBOJMMOCTH MAaTEPHAIIOB B SHEPTETUIECKUX
yCTaHOBKax

97.  ®eppuTOBBIE MaTEPUAIIBI

98.  IloBepka 3JIEKTPOTEXHUYECKOT'O 00OPYOBAaHUS, BHIIOJHEHHOTO
METOAAMH aJI/TATUBHBIX TEXHOJIOTUN

99.  CeneKTUBHOCTb aNMapaToB 3aIUTHI

100. AnauTHBHBIC TEXHOJIOTHH B U3TOTOBJICHHUH ILJIAT ITPEOOPa30BaTEIICH.

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

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

Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera

Kon
WHAMKATOPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM nans KypCOBOTO TMPOCKTUPOBAHUS/BBITIONHEHUS KYpCOBOWM pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No i/t

KypCOBOH pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompockl st poBelleHUsST TIPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
npeJcTaBiIeHbI B Ta0nuie 18.

Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
IIpuMepHBIi IepedeHb BONPOCOB JUIsl TECTOB

/o WHIUKAaTOpa

1 1. I kakoil TexHonoruu 3D-neyaTn XapakTepHa nojadya Merauia’? K-4.J1.1

2. Kakoe MakcHMaJbHOE€ KOJIMYECTBO MaTEpPHAIOB MOXET OBbITh
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UCTOJIB30BAHO MPH UCTONb30BaHuM Polyjet Texnomoruu?
3. CooTrHecuTe MaTepHaibl W AATUTHBHBIC TEXHOJOTUH, B KOTOPBIX OH
UCIIOJIb3YETCSL.

2 1. Kak MoXxHO aenath pe3pOOBBIC OTBEPCTHS B JieTajsixX, u3roraBiuBaembix | [1K-4.J1.2
METOJAAMHU aIUTUBHBIX TEXHOJIOIUI1?
2. Uto HeoOxoaumo caenath nepea 3D nevyarpio?

3 |1 B xakom ¢opmare skcnoptupyercs 3D monens ans ganeHeimero | 1TK-4.J1.3
M3TOTOBJICHHS METOJIAMH aITUTUBHBIX TEXHOJIOTHIA?

2. Kakoe mporpaMMHOE O0€cCIe4eHHE HCIIONB3YEeTCs A MPOSKTHUPOBAHUS
3D wMopmenu, ¢ [eNb0 €€ JalbHEHIIero M3TOTOBICHHUS METOJaMu
aJTUTUBHBIX TEXHOJIOTHIA?

4 1. Kak Henmp3s W3roTOBUTh W3JeInWe ¢ HaBucaromumu diementamu | [1K-4.J1.4
ucnons3yss FDM texnonoruto?

2. [TocnenoBaTeIbHOCTD ACUCTBHIA JUIS TPOBEICHUS CTATHYECKOTO aHATN3a
n3nenus B SolidWorks.

5 | 1. 3auem npoBOIUTH CTATUYECKUI aHAIIN3 U3/ETHS? [K-4.11.5
2. UYro HeoOXomuMO caenaTh Tepel BBEACHHEM B HKCIUIyaTalUIo
SHEPrOyCTAaHOBOK C  DJEMEHTAaMH, HW3TOTOBICHHBIMH  aJITUTUBHBIMU
TEXHOJIOTUSIMU?

3. KTo mpuHUMAaeT B 9KCILTyaTalMIo AIEKTPOTEXHUIECKOe 000pyaoBaHue?

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3209HON (hOPMBI
o0OydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He mpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  HPOLEeIypbl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JdTanbl (HOpMHUpPOBAHUS KOMIETEHIMH, coaepxkarcs B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYDPY
MPOBEJICHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTali 00y4aroluxcs
I'VAIL

11. Meroauyeckue yka3aHus 1 00yUYarOIIUXCs 110 OCBOCHUIO JUCITUTITMHBI
[lenpro mpenogaBaHus sIBISETCS MOTyYeHHEe 00yJaOIIMMUCA HEOOXOAUMBIX 3HAHUHN IS

MPUMEHEHUS aJTUTUBHBIX TEXHOJOTHH B MPOPECCHOHATHHON NEATEIHHOCTH, 3HAKOMCTBO C
pazauuHbiME  MeTofamu 3D mewyaTw, WCHONB3yeMBIMH MaTepualiaMd ¢ TOJTOTOBKOM
YOPABISIONIUX MPOTPAMM TSI OCYIIeCTBIeHUs 3D meuaT B 2JIEKTPOIHEPTEeTHKE.

3amayamM  AWCHMIUTUHBL SIBISETCS (POPMUPOBAHHWE Y OOYYArOMIMXCS TMOHUMAaHUS
OPUHIIMIIOB  pa0OThl  OOOPYJIOBaHHs, MPUMEHSIEMBIX B  aJJIUTUBHBIX  TEXHOJOTHSIX,
dbopMUpOBaHHE KOMIIETEHIIMH, TO3BOJSIONICH TPOU3BOAUTH pacyeT H MPOCKTUPOBAHUE
O00BEKTOB AJIEKTPOIHEPTETUKH C WCIOJIH30BAHUEM HOBBIX IPOU3BOJCTBEHHBIX TEXHOJIOTHUH,
dbopMUpOBaHHE KOMIETEHIIMH, TMO3BOJISIIONICH TPUMEHSATh pa3Hble THUMBl  AJTUTHBHBIX
TEXHOJOTHI, MaTepuajabl M MPOTPAMMHOE OOECTeUeHUE [Isl KCIIOJBb30BAHMS A JUTHBHBIX
TEXHOJOTHH, ¢opMUpoBaHHE Yy OOYYAIOIMIUXCS CHOCOOHOCTH OCYIIECTBICHUS TEXHHKO-
HYKOHOMHUYECKOTO 0OOCHOBAHHUS MPOCKTOB.
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11.1. Meroauyeckue yKazaHus s OOYYaroIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.

OcCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOHMHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEeHWE ydeOHOro marepuana. Ha3sHadueHWe COBPEMEHHOH JICKIIUU B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI HOJYYUTh BCIO MH(OPMAIMIO 10 TeMe, a B OCBOCHUHU
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JIOCTHI)KECHUH HAay4YHOH MBICIH. B ydeOHOM mporiecce JIEKIUs BBIMOIHICT METOIOJOTHYCCKYIO,
OpPTraHHU3AIMOHHYI0 U MHPOpMaIMoHHYIO (GyHKIMU. JIEKIus pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW 00JacTH 3HaHWs, €€ MpOoOJeMbl, JaeT IEeNbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUILTHHAMH.

[TnanupyeMble pPe3yJIbTaThl IPH OCBOEHUU 00YUYAOITMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPENIENISICTCS 1EJICBON YCTAHOBKOM K KaXKI0H KOHKPETHOH TeMe;

—  MOJIyYeHHE OIbITa TBOPUYECKOIH pabOThl COBMECTHO C MPEIOIaBaTEIIeM;

— pa3BuUTHE TPOPECCHOHAIBHO-NICIOBBIX  KAa4yecTB, JIIOOBH K  MNPEAMETY H
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJIMIKAMIIIAE TOJIBL;

— HayuYuThCsl METOJIUYECKH o0padarbiBaTh MaTepuay (BBIICIATH TJABHBIC MBICIU U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

— MOJIy4YE€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB M MTOHSATHH.

JICKIIMOHHBIA ~ MaTepual MOXKET COINPOBOXKIATHCS JIEMOHCTpAIlMEH  CIIalIoB |
WCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIEHUU KOPOTKUX AHUCKycCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICITLHBIX TEMATHK 110 TUCITUTUIHHE.

CTpyKTypa IpeaoCTaBiICHUS JICKIIMOHHOTO MaTepUaa;

— BBenenue B aIIUTUBHBIC TEXHOJIOTHH,

—  OcCHOBBI aIUTUBHBIX TEXHOJIOTHIA;

— llpuMeHeHUe alTATUBHBIX TEXHOJIOTUN B DJIGKTPOIHEPTETUKE;

— IlocTtoOpaboTka OOBEKTOB SJIEKTPOIHEPTETUKH, TIOCIE H3TOTOBJICHUS METOJaMHU
aIIUTUBHBIX TEXHOIOTHIA.

11.2. Metoauueckue yka3zaHus isi OOyYalOIIMXCS MO MPOXOKACHHUIO MPAKTHUYECKHUX
3aHATHIH.

[IpakTHdeckoe 3aHATHE SBISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHmu3anuu y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YYarOIIMMUCS TIOJT PyKOBOJICTBOM TPETIOIaBaTEs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1ENbI0 YCBOSHHUS HAyYHO-TEOPETHYECKHX OCHOB YyueOHOMU
JTUCIUTITMHBI, MPUOOPETEHUS] YMEHHUI U HaBBIKOB, OIBITA TBOPUYECKOMN ACATEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YYArOIIerocs SBISETCS MPUBUTHE O0YUAIOIIMCS
YMEHUU 1 HAaBBIKOB MPAKTHYECKOU JIEATETLHOCTH 10 U3y4aeMOU JUCIUILUINHE.

[Tnaaupyemplie pe3yabTaThl MPU OCBOCHUU 00YUYAIONTUMCS MPAKTUUECKUX 3aHATHI:

— 3aKkperuieHue, yriayOJeHue, paciiupeHre M JAeTaju3alus 3HaHWW TMpU pelIeHUU
KOHKPETHBIX 33714,

— Ppa3BUTHE I[IO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKAMU HW3Y4YCHHs] KOHKPETHOH y4eOHOU
JMCILIUIUIMHEL,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYYEHHBIX 3HAHUN IS
BBITTOJTHCHM S 3aTaHMI;
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— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaJbHOH (GopMm
00yueHusl.

TpeOoBaHKs K IPOBEACHUIO IPAKTUYCCKUX 3aHIATHI

1. Bce cTynmeHTBl AOKHBI OBITh O3HAKOMJICHBI C TE€MaMU MPAKTHYECKUX 3aHSATHH,
MPUBEICHHBIMH B Ta0JIHIIE 5.

2. IlpakThueckue 3aHATHS I€JIeCO00pa3HO MPOBOAUTH IO TeMaM, IPEABAPHUTEIIBHO
M3YUYEHHBIMU CTYJICHTAMHU Ha JICKLHUSIX UM CAaMOCTOSATEIBHO.

3. C uenbto noBbieHUs 3G PEKTUBHOCTH MPAKTUYECKUX 3aHATHH HEOOXOIUMO U3yUCHHUE
KQKJIOM TEMbI CONPOBOXKAATH PEIICHHEM 3a7ad. TeMbl IMPaKTHYECKUX 3aHATHA M HOMeEpa
3aJIaHUI MPUBEICHBI B TAOJIHIIC 5.

11.3. Metoauueckue ykazaHHUs A7 OOyYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor.

B xozme BbImoNHEHHs J1a00OpaTOpHBIX paboT oOyyaromMHCs JOJKEH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW 0OO0yYaroIerocs.
BrinonHenue nabopaTopHbiX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOIIPUATHH.

BeinonHenue 51ab0paTopHbBIX paboT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHUs] JUCHMIUIMHBI, OIpeNeisieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue eIy X OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HaBBIKOB HCCIEIOBaHMsS IPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILIHBI;

— 3aKpeIuvleHue, pa3BUTHE U JIeTalu3alisl TEOPETHUYECKMX 3HAHWM, MOJTy4YEeHHBIX Ha
JCKITHSIX;

— TOJy4YeHUe HOBOM MH(OpPMAIMH 110 U3y4aeMOW JTUCIUIUINHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOM  paboTel Cc  j1abopaTopHBIM
000pyI0BaHUEM U TPUOOPaMHU.

3ajanue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. IlpucTtynaTh K paboTe MOXKHO TOJIBKO MOCIIE 03HAKOMIICHHUS C pab0YUM MECTOM.

2. Ilepen cOopkoii cxem yOeTuThCs B TOM, YTO J1abopaTOpHOE 000PYAOBaHHE OTKIFOUEHO
OT UCTOYHUKA ITUTAHUSI.

3. Ilepen BkiIrOYEHHEM CXEMbl YOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTAIIMOHHAS anmaparypa (KHOIKH U JIP.) HAXOAUTCS B HCXOTHOM TIOJIOKECHUH.

4. Tlpn BKJIIOUYEHUH M B MPOLIECCE PEryJMPOBAHUS CIEIUTH 3a MOKA3aHUSMH OCHOBHBIX
U3MEPUTENIbHBIX TPHOOopOoB (LK poBoii ocumiorpad, MyJIbTUMETP U JIP.) CXEMBI.

5. B mporiecce paboThl HE OCTaBIIATH 6€3 MPUCMOTpa pabodee MecTo, KOTOPOE HaXOIUTCS
TI0]T HATIPSDKEHHEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPHUOOPOB U ammapaToB, KOTOPbIE HAXOAATCS
TI0]T HATIPSDKEHHEM.

7. K naGopaTOpHBIM 3aHATHUSAM JIOMYCKAIOTCSl TOJIBKO T€ CTYJIEHTBI, KOTOPBIE YCBOWIIH
npaBuiia 6€30MacCHOCTH.

8. JIaGopatopHble pabOTHI BBIIOJIHSAIOTCS OpUTa ol CTYJICHTOB B COCTaBE HE MEHEE JIByX
YeJIOBEK.

9. Kaxnaplif CTyA€HT [OJKeH NOATrOTOBUThCS K JabopaTopHoit pabote. Ilpu
HEI0CTaTOYHOM MOATOTOBKE CTYIEHT HE JI0IYCKACTCA K €€ BBIIIOJIHEHUIO.

10. CoOpanHas cxemMa M HamMCaHHAs TporpaMma JOJDKHAa OBITh IpOBEpeHa
IpernoiaBaTeseM, KOTOPbIi 1ociie MPOBEPKH 1aeT pa3pellieHre Ha IPOBEAECHUE OIBITOB.

11. Ilepen BKIIOUEHHEM CXEMBI CTYACHT, MPOU3BOASAIINI JaHHYIO OINEPAIUIO, TOJHKEH
peaynpeanTh YWICHOB CBOEH Opuraasl 00 3ToM dpazoit «HaunHaem sKciepuMeHT».
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12. Tlocne BKIIOYEHUST CXEMbI 0€3 3amucCH TMOKa3aHWi TPUOOPOB TIPOBEPACTCS
BO3MOKHOCTh BBITIOJHEHHUS JIAOOPaTOPHOW PabOTHl BO BCEM 3a/laHHOM JHMAIa30HE W3MEHEHHS
XapaKTepUCTHK U MOKa3aHuil. ToIbKO MOCie 3TOro MPUCTYIaT K padboTe.

13. Pe3ynbpTaThl M3MEpEeHHH MO KaXKJI0W XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
IpernoaaBaTenemM.

14. Bce mepexitoueHUs B CXEME M €€ OKOHYaTellbHas pa300opKa AENaeTcsl TOJIBKO ¢
paspelieHusi mpernojaBarens. B ciyyae HEBEpHOCTHM TMOMYYEHHBIX JaHHBIX paboTa
HIepeIEIbIBACTC.

15. Ilocne nepexiroYeHus cxema JoJKHa ObITh MPOBEpPEHa MPENo/IaBaTEIeM.

16. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuUTyauuu (IOSIBJIEHHE JbIMa, 3alaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOAMMO HEMEIJICHHO
OTKJIFOYUTH CXEMY OT HAMPSHKEHHUS W COOOIIUTH 00 3TOM COOBITUH MPEIoaaBaTeio 6e3 Jo0bIX
U3MEHEHUH B cxeMe. BMecTe ¢ mpenoaBaTesieM HaJ0 HATH NPUYKUHY aBapyuu U YCTPAHUTDH €e.

17. Crynent nomkeH OepekHO o0paImaThes ¢ MPEJOCTaBIsIEMbIM €My 000pYI0BaHUEM U
KOMIIBIOTEPHON TEXHHUKOM, 3allpeliaeTcs AeaTh HaAMUCH MEJIOM, KapaHAalloM U YePHUIAMHU.
Hemnb3s 3arpomoxaate pabodee MeCcTo mpruOOpaMH | armapaTtamMu, KOTOPbIE HE UCTIONB3YIOTCS B
nabopaTtopHOit paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K crueayomeMy 3aHITHIO KaXKIbIH CTYJEHT JODKEH COCTAaBUTh OTYET I10
npenbIayIen 1abopaTopHoil paboTe B COOTBETCTBUU C YCTAaHOBJICHHON (POPMOH.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

Otuet o mabopaTopHO# pabOTe MTOIHKEH COAEPHKATH CIEAYIONINE 00S3aTEIbHBIC Pa3/IeIbl:
1. TuTynbHBINA TUCT

2. lensb BhINoNIHEHNS 1a00paTOPHOIl pabOTHI

3. IlpuHnunuanbHble WK (YHKIMOHAIBHBIE CXEMbI SKCIIEPUMEHTOB

4. Pe3ynbpTaThl 3KCIEPUMEHTOB B BUI€ TAOJIUI U TpapUKOB

5. Teopetnueckue pacueTsl (IpyU HEOOXOTUMOCTH)

6. BriBoibI o mabopaTopHOit padboTe

TpeboBanust k 0ohopMIEHUIO OTYETA O JIabopaTOpHO paboTe

Odopmnenne otdera mo 1a60paTopHO paboTe JOHKHO COOTBETCTBOBATH TPeOOBAHUSM
npaBwiaM oQopMiIeHHsS TeKCTOBBIX jJokymeHToB ['OCT 7.32-2017, TOCT 2.105-2019 wu
HOpMaTUBHBIM fokymeHTaM ['Y AIT (new.guap.ru).

11.4. Metoauueckue yKa3aHus ISl OOYYArOIIUXCS 0 MPOXOKIACHUIO CAMOCTOSATEIHHON
paboThl

B Xoze BBIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET PaboOTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoAaBaresisi, HO 0e3 ero HEemoCpeICTBEHHOTO
y4acTusl.

st oOydgaroruxcst Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeNbHass pabdoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIHLHOM paboOThI, y oOyuaromerocs (GpopmMupyercs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHH W CHCTCMaTHU3allUH an/I06peTaeMHx 3HaHI/II>'I, o0ecrieynBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YECHHS, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
poheccCuoHaNbHOTO YPOBHSL.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJarOTUXCASBIISIOTCS:

—  y4e0HO-METOINYECKUI MaTepHall 1o AUCIUILTHHE.

11.5. Meroauyeckue ykazaHus i1 OOyYarolmuXcsi 1O TMPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.
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Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJb KadyecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBIIEMOTO B TEUEHUE CEMECTpA C LEJIbI0 OLEHUBAHUS XO/a OCBOEHUS
JUCIUIUIAHBL.

JI1st TeKyero KOHTPOJIs YCIEBAEMOCTH HMCHOJB3YIOTCS KOMIUIEKThI TECTOBBIX 3a/IaHHIl
no teMaM. Tect cocrout u3 10-15 BompocoB. Bpems Beimonaenus: 30 munyT. TecT cuurtaercs
CIaHHBIM, eciu BbIMONHEHO He MeHee 7(0% 3anmanmif. Pe3ynbTaThl TEKyIIEro KOHTPOJIS
COOO0ILAI0TCA CTYIEHTaM HETIOCPEICTBEHHO Ha CIEIYIOIIEM 3aHSITHH.

Pe3ynbrarhl TEKyIIEro KOHTPOJS YCHEBAEMOCTH YUYHUTBHIBAIOTCS TMPU MPOBEACHUU
MPOMEXKYTOUHOH aTTectauuu. [Ipy HEMpOXOXKJAEHWU TEKYIIero KOHTPOJIA CTYACHTY CTaBUTCS
OIICHKA «HEYIOBJIETBOPUTEIHHOY.

11.6. Metoauueckue yka3zaHus Ui 00y4aroIUXCs MO MPOXOXKAECHUIO POMEXYTOUHON
aTTeCTaluu.

IIpomexxyTounass  arrectanust  OoOyyarOIIMXCsl — IpeJyCMaTpuBaeT  OLIEHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — (¢opMa OLEHKM 3HaHMH, MOJYYEHHbIX OOydaroUlMMcs B Ipolecce
U3yYeHHs BCEW NMCUMUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOW pabOoThI, CHOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHM M 3aBEpIIACTCs aTTECTAllMOHHOM OLICHKOM «OTIIMYHOY,
«XOPOILOY», «YJOBIECTBOPUTEIBHO», «HEYOBIETBOPUTEIHHOY.

[IpomexxyTouHass arrecranys OLEHHBACTCS IO pPe3ysibTaTaM TEKYyIIEro KOHTPOJIS
yCIIEBaEMOCTH U ITPOBOAUTCS B pOpME 3K3aMeHa. DK3aMeH MPOBOJUTCS B CMEILIAHHOM (opMe 110
BOTIPOCAM, IPEJCTaBICHHBIM B Tabuuie 15, B BUAE MOATOTOBKH M W3JI0XKEHHUS Pa3BEPHYTOTO
oTBeTa. Bpems Ha moArotoBky orseta - 90 MUHYT.

Cucrema OLEHOK IpH IPOBEIEHUU INPOMEKYTOUHOW aTTeCTallMd OCYILIECTBISETCS B
COOTBETCTBUM C TpeboBaHusMH [lonokenuit «O TeKylieM KOHTpOJE YCIEBaeMOCTH U
IPOMEXYTOUHOHN arrectanuu cryAeHToB ['YAIIL, oOydaromuxcst 1mo mporpamMmmam BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctynentoB B 'Y AIDy.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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