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AHHOTaNM

JucuumimHa «AITUTHBHOE MPOU3BOJICTBO» BXOAHUT B OOPa30BATEIBHYIO MPOTPaAMMY
BBICIIETO 00pa3oBaHUsT — MporpaMMmy crenuaiurera no coemuanbHoctn  13.05.02
«CrnienuasibHbIe 3JIEKTPOMEXAHWUUECKHE CHUCTEMBD» HAMPABICHHOCTH «DIEKTPOMEXaHHUUSCKUE
CHCTEMBI CTICITUAIBHBIX YCTPOUCTB U M3aenuit». Jucuuminaa peanusyercs kadenpoit «Ne32».

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[IK-1 «CnocoOGHOCTh MPUHUMATh Y4acTHE B MPOEKTUPOBAHUU BJIEKTPOTEXHUYECKUX U
AJIEKTPOIHEPTETUYCCKUX  YCTPOWCTB, CHEIUANBHBIX  JJICKTPOMEXAHHUYECKUX CHCTEM B
COOTBETCTBUU C TEXHUYECKHM 33JlaHHEM U HOPMATHUBHO-TEXHHYECKON JOKyMEHTAIIHEeH,
co0uro1as pa3IMyHbIe TEXHHYECKHUE, YHEPT03(PPEKTUBHBIE U SKOJIOTHYECKHE TPEOOBAHUS

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSA3AHHBIX C OCHOBAMHU
MPOSKTUPOBAHUS DIIEKTPOTEXHUYECKONH U AJIEKTPOMEXAHUYECKOW MPOIYKIUU C MPUMEHEHHUEM
CPEICTB aBTOMATH3allMU IMPOCKTUPOBAHMS U JAIbHEUIINM MPOU3BOJICTBOM C MPUMEHEHUEM
aJIMTUBHBIX TEXHOJIOTHA. PaccMaTpuBarOTCs MPUMEHSIEMBIC B 3JISKTPOIHEPTETHKE MaTepUabl U
METO/IbI TOCTOOPAOOTKHU U3/IEITHIA.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro mpoliecca: JIeKIUH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
pabota oOyuatomierocs.

[IporpaMMo#i IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUINE BHABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00y4YeHUs IO JUCIHUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenogaBaHus JUCHUTUIMHBI

Lenbto nmpenoaBanus sBISIETCA NMOMyYeHUE 00YYarOIIUMUCA HEOOXOIUMBIX 3HAHUM st
MPUMECHECHUS AJITUTUBHBIX TEXHOJOTHH B MPOPECCHOHATBHON EATEIHHOCTH, 3HAKOMCTBO C
pazauuHbiMH  MeTtofamu 3D mewyatw, WCHONB3yeMbIMH MaTepUallaMd U [OATOTOBKOM
YIOPABISIONMIUX MPOTPAMM TSI OCYIIeCTBIeHUs 3D meuaT B 3JIEKTPOIHEPTETHKE.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMU
00pa3oBaTesbHBIX OTHOIIECHUM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO 0Opa30BaHUs (J1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMN U UHAWKATOPBI X JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa u HauMeHoBaHMe HHANKATOPA
KOMITETCHITHT KOMITETCHIINH JOCTH)KCHHS] KOMIIETEHITUU

I1K-1 CrnocobHOCTE
MPUHUMATH YYaCTHE B
[IPOCKTUPOBAHHUH
IEKTPOTEXHUICCKUX U
AIIEKTPOIHEPIeTUUCCKUX
YCTPOWCTB,
CIIEIHAIbHBIX
AIIEKTPOMEXAHUICCKUX

I1K-1.3.2 3Haet o6opyaoBaHKE aAIUTUBHOTO
IIPOM3BOJICTBA U UCXOJIHBIE MAaTEPUAJIbI IS
U3rOTOBJIEHUSI 00BEKTOB PO ECCHOHATILHON
JESITEIbHOCTH U3 KOMITO3ULIMOHHBIX
MaTepHaloB a1 IMTUBHBIMU METOIaMH
[1K-1.Y.3 yMeeT BBINOJIHATH pacueTsl U
IPOEKTHUPOBaHNE OOBEKTOB

CHUCTEM B COOTBETCTBHH .
[TpodeccuonanbHble npodeccuoHanbHOM e TeNIbHOCTH,

C TEXHUYECKUM
KOMIIETEHIINH M3rOTABIMBAEMBIX METOJAMH Al IUTUBHBIX

3aJlaHUEM U .

TEXHOJIOTHH, C MICTIOJIb30BAaHUEM CHCTEM
HOPMAaTHUBHO-

. aBTOMAaTU3HPOBAHHOTO MTPOEKTUPOBAHMS
TEXHUYECKOH
o [1K-1.B.2 BnaseeT HaBBIKOM IPEICTABICHUS

JOKyMEHTaIueH,

ATAIOB peanu3aliy MPOeKTa U pe3yibTaTa
co0uro1ast pa3anyHbIe o

cBOEH pabOTHI C UCTIOIH30BAHUEM
TEXHUYECKHUE,

COBPEMEHHBIX TEKCTOBBIX U I'papUuecKux
sHeprodhpexTUBHBIC U

peaKToOpoOB
HKOJIOTHYECKUE
TpeOOBaHUS

2. Mecro nucuumauHsl B cTpyktype OI1

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

— «UMmxeHepHas v KOMIObIOTEpHAs rpadukay,

— «lIpuknagHas MexaHUKay,

— «MarepuanoBesneHue»,

— «lIporpaMmmupoBaHre MUKPOKOHTPOIIEPOBY.

3HaHMsI, TIOJyYEHHBbIE NPU H3YYEHHHM MaTepuana JaHHOW AMCHUUIUIMHBIL, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS ITPU U3YUEHUH IPYTHX AUCLMILINH:

— «IIpou3BOACTBEHHAs NPEAAUIIIOMHAS TPAKTUKAY,

— «Hanucanue BKP».

3. O0BEM U TPYJOEMKOCTh AUCITUTITHHBI




Jlanubie 00 o0mieM 0oO0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIETBHBIX BHUIOB y4eOHOMH
paboThI 1O TUCIUIUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTABICHBI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIHUILITUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmep OuCyUnIUHYL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 34 34
AyoumopHnusie 3anamus, BCEro vac. ol ol
B TOM YHCIIC:
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,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
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
(dac) (dac) (uac) (dac) (gac)
Cemectp 8
Pasnen 1. BBenenue B aIuTUBHEBIE TEXHOJIOTUH
Tema 1.1. OOmme TepMUHBI, KIacCHPUKAIHS
AJTUTUBHBIX TEXHOJIOTHH.
Tema 1.2. OcHOBBI aBTOMAaTH3aLlMU IIPOLIECCOB. 4 2 6
Tema 1.3. OO6oOmieHHast cxema omnepanuil Tpu
MPOTOTUITUPOBAHUH.
Tema 1.4. Cneuundpuxka 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 TPOTOTUITUPOBAHUS HA TTOPOIIKOBOI OCHOBE.
Tema 2.3. TpeGoBaHus K NPUMEHAEMBIM MaTepHaIaM 6 5 4 6
B JEKTPOIHEPTETHKE, MIPUMEHAEMBIX JUTSt
W3TOTOBJIEHUSI KOMIIOHEHTOB allapaToB 3aIllUThl U
npeoOpa3oBaTesei.
Tema 2.4. DOtanmbl TEXHOJOTMYECKOTO Tpolecca
W3TOTOBJICHUS] MHTETPAIbHBIX MUKPOCXEM.




Pazgen 3. IlpumeHnenue agguUTHUBHBIX TEXHOJOTHUH 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
MAIIMHOCTPOCHUH U JICKTPOIHEPTeTHKE.

Tema 3.4. AHanu3 W TUTAHUPOBAHHUE, TPOH3BOJCTBO
OCHACTKH B ITPOMBIIIUICHHOCTH.

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

Tema 4.2. TeXHONOTHN OYHCTKH WM 3aAIMTHl H3ACIIHS
JUIS JaJbHEWIIeH SKCIUTyaTaluu.

HUroro B cemectpe: 17 17 17 21

Hroro 17 17 17 0 21

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEIOCPEACTBEHHOM  BBINOJIHEHUU
0o0y4JalIUMHUCSA  OINpPENETCHHBIX  TPYIAOBBIX  (PyHKUIMH,  CBSI3aHHBIX C  Oyxymei
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[epxcaHHe Pa3acJiOB U TCM JICKIHMOHHOI'O NUKJIa

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

TEXHOJIOTHI, OCHOBBI aBTOMAaTH3allMM TPOIECCOB, OOOOIEHHAs cXema oOlepaluid MpH
OPOTOTUIIMPOBAHKH, crieliMduKa paboThl HA Pa3HBIX YCTPONUCTBAX aIMTHBHBIX TEXHOJIOTHIA.

2 OCHOBBI  aIAINTUBHBIX TEXHOJIOTUH, (OTOMOTUMEPHU3ALNOHHBIE MaTepuanbl, Jia3epHas
cTepeonuTorpadusi, JIyueBble CUCTEMbl MPOTOTUITUPOBAHUS, METOABI MPOTOTHIIUPOBAHUS Ha
MOPOIIKOBOM OCHOBE, TpeOOBaHMS K MPUMEHSEMBIM MaTepualiaM B 3JEKTPOIHEPreTHKE,
MPUMEHSIEMBIX IJIS W3TOTOBJIEHUS KOMIIOHEHTOB alllapaToB 3alllMThl U IIpeoOpas3oBaTese,
3Tanbl TEXHOJIOTHYECKOTO MPOIIECCa M3TOTOBIEHHS MHTETPATbHBIX MUKPOCXEM.

3 [IpumeHnenne aIIWTUBHBIX TEXHOJIIOTHH B D3JIEKTPOIHEPTeTHKE, BHIOOD MaTepHaloB,
KOHCTpYMpOBaHWE W Ju3ailH, mnoxaroroBka 3D Moxenell, MOATOTOBKA YIPABISIOLIUX
[IporpamMM, IPUMEHEHUE IPOTOTUIIMPOBAHHUS B MAIIMHOCTPOCHUU U DIIEKTPOIHEPrETHUKE,
AHAJIU3 U IUIAHUPOBAHUE, IPOU3BOACTBO OCHACTKH B IPOMBIIUICHHOCTH.

4 ITocToOpaboTka wW3AeNUiA, TOCIEC W3TOTOBIICHWS METOAAMH AIIUTHBHBIX TEXHOJOTHMA,
MOCTOOPabOTKA ANEKTPOTEXHHUUECKUX U3ACTUI TTOCIe IPUMEHEHHSI aITATUBHBIX TEXHOJOTHH,
TEXHOJIOTMH OYUCTKHU U 3aIUThl U3EIUs 1715 JaJIbHEeHIIeH SKCIUTyaTallku.

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

Ta6mmma 5 — [IpakTudeckue 3aHsITHS U UX TPYI0EMKOCTh

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

(gac) JIUHBI




Cewmectp 8

1 Br160p agauTuBHON Pacuyerno- 2 2 1
YCTaHOBKH rpaduueckas paboTa
2 | Ucrounuku sHeprum PacueTHo- 2 2 2
aJIMTUBHBIX rpaguydeckas pabora
YCTaHOBOK
3 NsroroBnenue PacuerHo- 3 3 2
00BEKTOB rpadudeckas pabora
IIEKTPOIHEPTCTUKH
metonoM FDM
4 [TpousBoacTBa PacuetHo- 3 3 3
3JIEMEHTOB rpadudeckas pabora
ANMEKTPUUECKUX
MaIllliH METOIaMH
aJITATUBHBIX
TEXHOJIOTHI
5 Hacrpoiika neyatu Pacuerno- 3 3 3
KopImyca rpadudeckas pabora
ABTOMATHYECKOTO
BBIKJIFOYATEIIs
6 Keiic «Buenpenune PacuetHo- 4 4 3
aJJTATHBHBIX rpadudeckas pabora
TEXHOJIOTHH B
TIPOM3BOJICTBCHHBIH
TPOIIECCH
Bcero 17 17
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U X TPYJAOEMKOCTh MPUBECHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HanmenoBanwue 1a00paTopHBIX paboT TpynoemKocTs, | mpakTHHECKOH | paszena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 8
1 KanubpoBka agIuTHBHON YCTaHOBKHU 4 4 2
2 [Teyats Ha FDM nipuHTEpE 4 4 3
3 [Teyats Ha LCD npuntepe 2 2 4
4 3D ckaHMpOBaHWE W3ICIHS 3 3 4
5 PeBepCUBHBIN MHKUHUPUHT 4 4 4
Bcero 17 17

4.5. KypcoBoe mpoeKkTHpoBaHHE/ BHITIOTHEHUE KyPCOBOM paboThI
VY4eOHbIM MJIaHOM He MPEayCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabmuma 7 — Buasl caMOCTOSITENHHOM padOTHI M €€ TPYA0EMKOCTh

7




o Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
12 12
nqucuuriuael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKymiemy KOHTPOIIIO 4 4
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
IToaroroBka K MpOMeEXyTOYHOMU 5 5
arrectanuu (I1A)
Bcero: 21 21

5. IlepeueHp yueOHO-METOAMUECKOTO OOECIIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAOLIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUIl IpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeyaTHBIX U JICKTPOHHBIX YUEOHBIX M3TaHUI

Komuectso
9K3EMILTSIPOB B
Llncp/ bubnuorpapuyeckas ccpuika 61/16J11/10rpi31<e
URL anpec
(KpoMe 2JIEeKTPOHHBIX
HK3EMILISIPOB)
AJUTMTUBHBIE TEXHOJIOTHUH B DJIEKTPOIHEPTETUKE :
yuebnoe nocodue / A. B. Peicun, C. B. Conénsiii ; C.-
621.3 [TeTepO. roc. yH-T a3pOKOCM. TIPHOOPOCTPOCHHUS. - 5
P95 DneKTpoH. TeKCToBbIe naH. - Cankt-IlerepOypr : M3a-Bo
I'VAIIL 2023. - 66 c.
OcHoBsl paboTel B NX Siemens : yueOHO-METOUYECKOE
nocooue / A. B. Peicun, C. B. Conensrit, O. . Conenas,
681.5 B. I1. Ky3smenko ; C.-Iletep6. roc. yH-T a3pOKOCM. 5
O-75 MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIC JaH. - CaHKT-
[erepOypr : Uzn-so 'YAII, 2021. - 53 c.
[MpoekTupoBanue u MonenupoBanue B T-Flex CAD :
6815 yaebHo-MeToudeckoe mocobue / A. B. Peicun, C. B.
0-75 Conénniid, B. I1. Ky3smenko ; C.-Iletepb. roc. yH-T 5
a’pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE
naH. - Cankt-IlerepOypr : U3n-Bo I'YAII, 2023. - 78 c.
[MpoexTrpoBanue u moaenupoBanue B T-Flex CAD :
y4yeOHO-MeToanueckoe nmocoodue / A. B. Pricun, C. B.
004 Conénsrii, B. I1. Ky3emenko ; C.-Iletep6. roc. yH-T 5
P95 a’pokocm. mpubopoctpoenus. - Cankt-IlerepOypr : 13a-
Bo ['YAII, 2023. - 78 c.

8




7. TlepedeHb 3JIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH(OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHO# ceTh «IHTepHeT
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOW ceTH «HTepHeT», HEOOXOMMMBIX [UIi OCBOCHUS HCIHILINHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAMOHHOU ceTh «HTepHEeT»

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

Thingiverse
https://tflexcad.ru/download/documentation/ | CipaBounsie marepuaisl T-Flex CAD

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOr0 IPOrPaMMHOTO oOecTieueHHs mpeacTaBieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHMS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEILHOTO MPOIlecca MO JUCIIUILTHHE

[lepeuenbr UCHONB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmumna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun

n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
JlexiOHHAS Ay TUTOPHUS 21-21
MynbTuMeauitHas TeKUUOHHAS Ay AUTOPUS 31-04
CrnenmanusupoBaHHas 1aboparopus «HoBbIx 417
MTPOU3BOJICTBEHHBIX TEXHOJIOTHIN

10. Onenounsble cpencTBa A NPOBEIEHHS IPOMEXKYTOUHOM aTTeCTalK
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TMPOMEKYTOUYHONH aTTECTALlUU
00yyJaronuxcs mo TUCIUILIMHE TPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOM aTTecTalluu

\ Bug npomMeXyTOYHOM aTrTecTaiuu IlepedeHb OIIEHOYHBIX CPEICTB
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DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSIETCS S-0a/TbHas MIKana OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma  MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(HOPMUPOBAHHOCTH KOMIIETEHIIUIN

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHas miKana PAKTCp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIIFHO U TPAMOTHO €T0 M3JIaracr,

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIMTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C IPAKTUICCKOM
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJi0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— CBOOO/IHO BJIAJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX IOHITHIA.

«OTIIMYHO»
Ga4YTCHO»

— 00y4Jaromuiicss TBEPIO YCBOWIJI MPOrPAMMHBIN MaTepuall, TpaMOTHO
M, TO CYIECTBY, H3JIaraeT ero, ONHpasCh Ha 3HAHWS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIIeIIUAIU3UPOBAHHBIX HOHSITUH.

«XOpOoLIO»
(GavTCHO»

— o0yyaroluiicss yCBOMWJI TOJBKO OCHOBHOM MPOrpaMMHBIM MaTtepual,
[0 CYIIECTBY, M3JIAraeT €ro, ONUpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYJHEHUS B IPAKTHYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;

— cn1abo apryMEeHTUPYET Hay4yHbIe MOJI0KEHUS;

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BHIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJEET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«y/IOBIIETBOPUTEITEHO
«3a4TCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPHU
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUH;

— UCTIBITHIBACT TPYJHOCTH B IMPAKTHYECKOM IMPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHUS;

— He (hOPMYJIMPYET BBIBOJIOB M O0OOIIICHHIA.

«HCYHOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr qy1s1 5x3ameHa npeictaBieHsl B Tabnuie 15.

Tabmuia 15 — Boripocs! y1st 5x3aMeHa

Ne Kon
[Tepeuens BOpoCcoB I HK3aMeHa
/o WHIUKATOpa
1 |1 beicTpoe npoToTUnMpOBaHUE [IK-1.3.2
2. ANIMTHBHBIE TEXHOJIOTUU
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0.

IIporoTunuposanue

XapakTepruCTUKU IPOTOTUIA

[Ilaru OBICTPOTO MPOTOTHUITHPOBAHUS

To4HOCTH BOCIIPOU3BEACHUS

SLA MeTon

FDM meton

SLS meron

Tpexmepnoe moaenupoBanue cpeacrsamu CAITP

1.  KonBeprauus u nepeaada JaHHBIX
12.  TIpoBepka u mOATrOTOBKA K paboTe
13. [TocnoitHOE MOCTpOEHUE U3AETUS
14. VY nanenue moaaepkeK u mocroopadoTka
15. CryrneHuaTocThb
16.  ®dopmar STL
17. YnpaBistomme KOMaH bl
18. OpueHTanus u3aenus
19.  Tlognmep>kUBarOIIHE CTPYKTYPHI
20.  Bujasl pemeTok 3anoJHEHUS
21.  doromonuMepu3alMOHHBIE MATEPUAIIBI
22.  MexaHHU3MBI U CKOPOCTH PEAKIUN MOITHMMEPH3aLUN
23.  JlaszepHas crepeonurorpadus
24, MeToapl CKaHUPOBaHUS MPH JIA3E€PHOM CcTepeoauTorpadun
25.  Ilpomecc M3roTOBICHUS HHTETPATBHBIX MUKPOCXEM
26.  TpeboBaHus Kk MaTepuaiaM B YJHEPTE€TUKE [IK-1.¥.3
27.  H3roroieHHE MPOTOTHUIIOB C UCIOIH30BAHUEM HECKOIBKHIX
MaTepHasoB
28. OuncTKa U 3a1uTa 3aeaIni
29.  IIpouecc 3kcTpy3un
30.  OObBemHBIN pacxol U CKOPOCTH MEYATH
31. Kpucrannuzanus u oxnaxiaeHue
32.  UlupuHa TUHWIA ¥ TIPOYHOCTH IEPHUMETPOB
33.  Marepuansl A5 3KCTPY3UU
34.  Ocuacrtka st FDM newarn
35.  IlpomonbHas u momnepevHas MpoOYHOCTh
36.  KoMmOuWHT 1 OTKaThI
37.  IledaTh c HECKOIBKUMH IKCTPYACPAMHU
38.  Co3nanue TUTHEBBIX (GOpPM
39.  Mertoapl OBICTPOTO MPOTOTUITUPOBAHHS HA TIOPOIIKOBOW OCHOBE
40. Buasl nopomikos
41.  MakpOoKHHETHKa CIIeKaHUs
42.  TeepnodasHoe criekaHue
43.  KuaxodaszHoe criekaHHe
44,  XumMu4ecKoe CIeKaHue
45. DIeKTpOHHO-ITy4eBOE IJIaBJICHHE
46. Kunematuka nBUKEHHUS TOIOBEI
47.  CyOcTpakTUBHBIE TEXHOJIOTUH OBICTPOrO MPOTOTUIHPOBAHUS
48.  KouctpyupoBaHue U AM3aiH
49, CepuitHO€ TPOU3BOACTBO MOJIEINIEH MPU TOMOIIN aAAUTUBHBIX
TE€XHOJIOTHI
50.  Cucrema ynpasyenus 3D neuaTsio
51.  HarpeBaTrenbHbIC 3JIEMEHTHI [1K-1.B.2
52.  Dxkcrpynepsl Bouden u Direct
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53. Hotend u Coldend

HCII0JIb30BaHUU TeoMeTpudeckux Moaeneil B popmare STL?

54.  KammubpoBka 000pya0BaHHS

55.  Linear advance

56.  IloBbllIeHHE KayecTBa MeYaTH

S57.  AnIuTUBHBIE TEXHOJIOIMH B SHEPIEeTHKE

58.  MocThl U HaBUCAHUS

59.  Jledekrtsl meuatn

60.  Xwumudeckue crocoObl 00pabOTKH

61.  Mexanuueckue crocodbl 00padboTKu

62.  3aBHCHMMOCTH TOJIIMHBI CJIOSI U CTEHKHU OT COIUIA

63.  Hcnonb3oBanue OaiieH

64.  Pexum pasriaxuBaHUS

65.  G-xop s crapra rnevyatu

66. G-xox U1t OKOHYAHUS [IeYaTh

67. IINJ-perynstop Temreparypsl

68.  OcnoBHuble TpeboBanus k CAD-MoaensM, HCIOIb3YyEMbIX IS
aJTUTHBHOTO MTPOU3BO/ICTBA

69.  TeepaoTenbHas KOHCTPYKTHBHASI TEOMETPHS?

70.  KonrtypHoe npencrasieHue?

71. B deM 3aKirodaroTcs JOCTOMHCTBA M HepocTaTku ¢popmara ASCII?
72.  Kakum 00pa3oM OCYIIECTBISETCS DKCIOPT TEOMETPHUCCKUX
mozeineii B popmar STL B coBpemennbix CAD-cucremax?

73. B 4ewm 3akimrouaercs rmpo0iemMa n30bITOYHOCTH JTaHHBIX TIPH
ucnonbs3oBanuu STL unaTepdeiica?

74.  Kakue TOnojsoruueckue npooyieMbl MOT'yT HaOII01aThCsl TPH
HCI0JIb30BaHUU TeoMeTpudeckux Moaeneit B popmare STL?

75.  Kakue reomerpuueckue npooyieMbl MOTYT UMETh MECTO IPH

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

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

Ne /it [Tepeuens BompocoB (3a1a4) 11 3aueta / nudd. 3auera

Kon
WHAMKATOpPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOThI

MpeICTaBICHBI B Tabmwmie 17.

Tabnuua 17 — IlepeueHb TeM JJIsi KYPCOBOTO MMPOEKTUPOBAHUS/BBIIOIHEHHUS] KYPCOBOM paboThI

Ne n/m »
KypCOBOW pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

BOHpOCBI AJId OpPOBCACHUSA HpOMe)KYTquOfI arreéctalliin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne . Kon
IIpuMepHBIi IepedeHb BONPOCOB JUIsl TECTOB
/o WHIUKAaTOpa
1 | 1. dnsa kaxkoi TexHonoruu 3D-neyatn XapakTepHa nojada Metaua? [IK-1.3.2

2. Kakoe MakcuManbHOE KOJMYECTBO MATE€PHANIOB  MOJXKET
UCTOJIB30BAHO MPH UCTONb30BaHuM Polyjet Texnomoruu?

OBITH

3. CoortHecure MaTCpraJIbl W aJAWUTHUBHBIC TCXHOJOI'MH, B KOTOPLIX OH
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HCIIOJIb3YETCH.
4. Kak MOXXHO JieiaTh pe3b0OBbIC OTBEPCTUS B JCTANSIX, MU3TOTABINBACMbBIX
METOAAMHU aTUTUBHBIX TEXHOJIOTUMI?

2 | 1. Yro HeoOxonumo caenath nepes 3D neuatsio? [IK-1.V .3
2. B xakom ¢opmare skcnoprupyercss 3D momens Ui JanbHEHIIEro
HM3rOTOBJIEHUS METOJAMH aJIUTHBHEIX TEXHOIOTHI?

3. Kakoe mporpamMmmHoe oOecriedeHue HCIONb3YeTCs A MPOSKTUPOBAHUS
3D wmogmenmHw, C 1IENbIO €€ JalbHEHUIIEro M3TOTOBJICHHS METOJaMH
A UTUBHBIX TEXHOJOTHI?

4, Kak Henp3sd H3TOTOBUTH M3ACAHME C HABHUCAIOIIUMHU DSJIEMEHTaAMH
ucnoib3yss FDM texHosioruo?

3 | 1. TlocnenoBaTenbHOCTD NEUCTBHUH JUIsl IPOBENCHUs cTaTH4yeckoro ananusa | [1K-1.B.2
m3aenus B SolidWorks.

2. 3a4eM MpOBOAUTH CTATHYCCKUI aHATIU3 U31eTIHs?

3. Uro HeoOXomMMO caenaTh Tepel BBEIACHHEM B OKCIUIyaTaIlHIO
SHEPrOyCTAHOBOK C  DJIEMEHTaMH, H3TOTOBIEHHBIMH  aJTUTHBHBIMU
TEXHOJIOTUSIMU?

4. KTo mprHUMAET B 3KCIUTYaTallUIO YJIEKTPOTEXHHYECKOE 000pyT0BaHKE?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He nmpeaycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JdTanbl (HOpMHpPOBaHUS KOMIETEHIMH, coaepxkarcs B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, permameHTHpyOUMX MOPAJOK W HPOLEAYPY
MPOBEJCHUS TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTali 00y4aronuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00yYarOIIUXCs 0 OCBOSHUIO JUCITUTLTMHBI
Llenpro mpenoiaBaHust SIBISIETCS MOTyYE€HUE O0YYArOITUMUCS HEOOXOIUMBIX 3HAHUHN IS

NPUMEHEHUS aJJUTUBHBIX TEXHOJOTHMH B NPOPECCHOHANIbHON JEATENbHOCTH, 3HAKOMCTBO C
paznmuuHpIMM  MeTtoAamMu 3D  medyaTu, HCHONB3yEMBIMM MarepualaMd W MOJATOTOBKOU
YIPaBJISAOIUX IPOrPaMM JUIs OCyIIECTBIEHU 3D neyaTu B 3JIEKTPOIHEPTETUKE.

3amayaMu  AMCLUMIUIMHBL  SIBISETCS (QOPMUPOBAHHME Y OOyYaromMXCS I[OHUMaHUS
INPUHLIMIIOB  paboOThl  0OOpYJIOBaHMS, MPUMEHSIEMbIX B  aJJINTUBHBIX  TEXHOJOTHSIX,
dbopMUpOBaHHE KOMIIETEHIMH, T[O3BOJISIONIEH NPOM3BOAUTH pacueT U IMPOEKTHPOBAHHE
O00BEKTOB AJIEKTPOIHEPIeTUKH C HCIOJIb30BAHUEM HOBBIX IPOU3BOJCTBEHHBIX TEXHOJIOTUH,
dbopMUpOBaHHE KOMIETEHLUH, [O3BOJISIIOIIEH TNPUMEHSATh pa3Hble THUIBl  aJJUTHUBHBIX
TEXHOJIOTUH, MaTrepHajabl M NPOrpaMMHOE oOOecledeHue Ui HCIOJIb30BaHUS aJIUTUBHBIX
TEXHOJIOTUH, (QopMHUpoBaHHE Yy OOYyYalOMIMXCS CIIOCOOHOCTH OCYIIECTBICHHUS TEXHUKO-
HKOHOMHUYECKOTO 000CHOBAHHUS IPOEKTOB.

11.1. Meroauyeckue yKazaHus s OOYYaroIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.

OcCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTephaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIy0OKOe U SICHOE HW3JIOKeHWE ydeOHOro marepuana. Ha3sHadueHuWe COBPEMEHHOHN JIEKIUU B
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paMKax TUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(POPMAILHIO TIO TeME, 2 B OCBOCHHH
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTHDKEHUH Hay4YHOH MbICiH. B yueOHOM mporiecce JIKIUS BBIMOJIHIET METO0JIOTHYECKYIO,
OpPTraHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (QYyHKIMU. JIeKHs pacKphiBaeT MOHSATHIHHBINA anmmapar
KOHKPETHOW Oo0JIacTH 3HaHUs, €€ MpOoOJeMbl, JaeT IEeTbHOE MPEJICTABICHUE O IUCIHUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTTTHAMH.

[LnaHupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIIMMUCS JICKIIMOHHOTO MaTepraa;

— T[IOJIyY€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHUH, YpPOBCHb
KOTOPBIX OIPEENSICTCs 1EJICBON YCTAHOBKOM K KaXKI0H KOHKPETHOH TeMe,

—  TOJIyYEHHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C TPENOaBaTEIICM;

— pa3BuUTHE TPOPECCHOHAIBHO-NICIOBBIX  KAa4yecTB, JIOOBH K MPEAMETY H
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpECca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONyYeHUE 3HAHWW O COBPEMCHHOM YpPOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS Ha OJIMDKANIIINAE TO/IbI,

— Hay4YuThCsl METOJIUYECKH 00padarhiBaTh MaTepuasl (BBIACISATH TJIABHBIC MBICIH U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

—  MOJIyY€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIeKIIMOHHBI  MaTepuajl MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH CHAlIoB |
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuajia IPU MPOBEACHUU KOPOTKUX JUCKycCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJCIIbHBIX TEMATHK IO JTUCIUTUIMHE.

CrTpyKTypa mpeaocTaBiIcHus JISKIIMOHHOTO MaTeprana:

— BBeneHue B al/TATHBHBIC TEXHOJIOTHH;

—  OCHOBBI UTATUBHBIX TEXHOJIOTHH;

— llpuMeHeHUe aTATUBHBIX TEXHOJIOTUN B DJIGKTPOIHEPTETHKE;

— IlocTtoOpaboTka OOBEKTOB SJIEKTPOIHEPTETUKH, TIOCIE HM3TOTOBJICHUS METOJaMU
aJJIMTUBHBIX TEXHOJIOTHH.

11.2. Metoauueckue yka3zaHus Uisi OOydYalOIIUXCS MO TPOXOXKACHUIO MPAKTHUYECKUX
3aHATHH.

[IpakTHdeckoe 3aHSATHE SBIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOTro
rpoliecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YYarOIIMMUCS TOJT PYKOBOJICTBOM IPETIOIaBaTEes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOGHHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUS] YMEHHUIM U HaBBIKOB, OIBITA TBOPUYECKOMN ACATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YYArOIIerocs SBISETCS MPUBUTHE 00YUAIOIIHMCS
YMEHHUH U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH MO U3Yy4aeMOW TUCIUILIINHE.

[Tnaaupyemplie pe3yabTaThl MPU OCBOSHUHU O00YUAIOITUMCS MPAKTUUECKUX 3aHATHIA:

— 3aKkperuieHue, yriayOsjeHue, paciipeHre M JAeTaju3alus 3HAHWWA TMpU PelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH,;

— OBIAJCHHE HOBBIMH METOJaMH M METOAMKAMU HW3YYCHUS KOHKPETHOW Yy4eOHOI
JHUCHUIINHEL

— BBIPpA0OTKAa CIMOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TONYYEHHBIX 3HAHUN IS
BBITIOJTHCHMS 33 TaHHI;

— obecrieueHne parMOHAIBHOTO COYETaHUS KOJUICKTUBHON M WHAUBUAYaJIbHOU (opM
o0ydeHusl.

TpeboBaHus K OPOBEICHUIO OPAKTHUYECKUX 3aHATHHI
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1. Bce cryneHTBl NOJIKHBI OBbITh O3HAKOMJIEHBI C TEMaMH NPAKTUYECKUX 3aHATHUH,
NPUBEJCHHBIMH B TaliHIIe 5.

2. IlpakTHueckue 3aHATHUS LEJIECOO00pa3HO MPOBOAMTH IO TEMaM, HPEABAPUTEIHHO
W3YYEHHBIMU CTYJICHTAMHU HA JICKLIHAX UM CAMOCTOSTEIIBHO.

3. C uesnbto noBbIIEHUS Y3PPEKTUBHOCTH MTPAKTUYECKUX 3aHATHH HEOOXO0AUMO U3yUeHHE
KQKJIOM TEMbI CONPOBOXKAATh PELICHHEM 3ajad. TeMbl NPaKTHUYECKUX 3aHIATUM U HOMEpa
3aJIaHUI MPUBEICHBI B TAOJIHIIC 5.

11.3. Meroauyeckue ykKa3aHUs IJIs1 OOYYAIOIIMXCS IO BBITOJHEHHUIO J1AOOPATOPHBIX
pabor.

B xone BeimonHeHus m1abopaToOpHbIX padOT oOydamImuics JOHKEH YIriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKON
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAIUTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIPHUITHA.

Boinonnenue nabopaTopHbIX pabOT 00yYarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYCHUS JUCIUIUIMHBI, ONpENeNseMOll Y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINUX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— TpHOOpeTeHHWE HAaBBIKOB HCCIECIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW JUCIUILINHBL,

— 3aKperuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBOM MH(OPMAIINH 110 U3yYaeMOU JUCIHUILTHNHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOM  paboTel ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K IPOBEJIEHUIO J1a00paTOPHBIX paboT

1. IlpuctynaTs kK paboTe MOXKHO TOJIBKO MOCIIE 03HAKOMIIEHHUS C pab0unUM MECTOM.

2. Ilepen cOopkoii cxem yOeauThCs B TOM, UTO JIAOOPATOpHOE 000pYA0BaHUE OTKIIOYEHO
OT UCTOYHHUKA MTUTAHUSI.

3. Tlepen BKJIOYEHWEM CXEMBl yOEAWTHCS B TOM, YTO BCS BKIIOYCHHAs B CXEMY
KOMMYTAIlMOHHAs annaparypa (KHOIKHU U JIp.) HAXOAUTCS B MCXOJHOM MOJI0KEHUH.

4. Tlpu BKJIFOUYEHUH M B TPOIIECCE PETYIMPOBAHUS CIEIUTDH 32 IMOKa3aHUSMH OCHOBHBIX
U3MEPUTENIbHBIX MPUOOPOB (1 poBoi ocLmorpad, MyJIbTUMETP U pP.) CXEMBI.

5. B mporiecce paGoThl HE OCTaBIATH 0€3 MPUCMOTpa pabodee MECTO, KOTOPOE HaXOAUTCS
10J1 HAIIPSDKEHHEM.

6. He xacaTbcsi HEM30JIMPOBAaHHBIX YacTel MPUOOPOB U amlmapaToB, KOTOPbIE HAXOIATCS
10J1 HAIIPSDKEHHEM.

7. K nabopaTOpHBIM 3aHATHSM JIOIMYCKAIOTCS TOJBKO T€ CTYJIEHTHI, KOTOPBIE YCBOWIIH
npaBuia 6e30MacHOCTH.

8. JJabopatopHbie pabOTHI BHIMOTHSAIOTCS OpPHUTagoil CTy/IEHTOB B COCTAaBE HE MEHEE JIBYX
YeJIOBEK.

9. Kaxnaplli CTyIeHT JOMKEH TMOATOTOBUTHCA K JsabopatopHoil pabote. Ilpwm
HEI0CTaTOYHOM MOATOTOBKE CTY/IEHT HE JIOIYCKAeTCA K €€ BBIIIOJIHEHUIO.

10. CobOpanHas cxemMa U HamUCaHHas MporpaMma JOJDKHA OBITh IpOBEpeHa
npernojiaBaTeseM, KOTOPbIi 1ociie MPOBEPKH JIaeT pa3pellieHre Ha POBEACHUE OIBITOB.

11. Tlepen BKJIFOUEHHMEM CXEMBI CTYJEHT, MPOU3BOSAIINNA TAHHYK OMNEpalHIo, JOJLKEH
IpeaynpeauTh WICHOB CBOeH OpHuraasl 00 3ToM ¢pa3oit «HaunHaem skcriepuMeHT».

12. Tlocne BKIIOYEHUST CXEMbI 0€3 3amucCH TMOKa3aHWi TPUOOPOB TPOBEPSACTCS
BO3MOKHOCTH BBITIOJTHEHHUS JIAOOpaTOPHON pabOTHl BO BCEM 3alaHHOM JMana3oHe M3MEHEHUs
XapaKTepUCTHK U MOKa3aHHil. TOIBKO MOCe 3TOro MPUCTYIAIOT K paboTe.
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13. PesynbTaThl M3MEpEHUN MO KaXIOW XapaKTEPUCTHUKE JOJDKHBI OBITH TPOBEPEHBI
IPEToIaBaTeNIeM.

14. Bce mepekiioueHHs B CXEME M €€ OKOHuaTellbHas pa30opKa AeNaeTcsl TOJNBKO ¢
paspelieHusi IpernojgaBaTenss. B cioyyae HEBEpHOCTH MMOJYYEHHBIX JIAHHBIX — paboTa
nepeIesIbIBAeTCsl.

15. Tlocne nepexiitoueHHs cxeMa JI0JKHA OBITh IPOBEPEHA MPEOIaBATEIEM.

16. B cnydae BO3HMKHOBEHHUS aBapHHHOW CUTyamnuu (TOSIBJICHUE JbIMa, 3alaxa rapw,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOOUMO HEMEJICHHO
OTKJIFOUUTH CXEMY OT HAIPSIKEHHS U COOOIIUTH 00 3TOM COOBITUU MpErnoiaBaTeiio 06e3 00X
U3MEHEeHHH B cxeme. BMecTe ¢ mpenojaBareneM Ha10 HAUTH IPUYUHY aBapuu M YCTPAHUTH €e.

17. Ctynent pomkeH OepekHO o0palaThesi ¢ MPeoCTaBIsieMbIM €My 000pyI0BaHUEM U
KOMITBIOTEPHOM TEXHHUKOH, 3alPEIIaeTCsl 1eIaTh HalUCH MEJIOM, KapaH/alloM WM YePHUIIaMH.
Henb3s 3arpomoknate pabouee Mecto mpubOpaMu U anmapaTamMu, KOTOpPbIE HE UCIONIb3YIOTCS B
nabopaTtopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K crnenytomemy 3aHSATHIO KaXAbld CTYAGHT JOJDKEH COCTaBUTh OTYET IO
npeapIAyIIel 1abopaTopHOi paboTe B COOTBETCTBHHU C YCTAHOBJICHHOU (OPMOIA.

Crpykrypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otuer o 1abopaTopHOil paboTe AOKEH COJIEPKaTh CIEAYIOIINe 00I3aTeNIbHbIC Pa3elibl:
1. TUTYIBHBIN JAHUCT

2. lenp BhINONHEHUS J1a00paTOPHOIT pabOTHI

3. [puHIMMIHATBHBIC WIH (QYHKIIMOHAIBHBIC CXEMBI KCIIEPUMECHTOB

4. Pe3ynbpTaThl 3KCIEPUMEHTOB B BUI€ TAOIUIl U TpapUKOB

5. Teopetnueckue pacueTsl (Ipyu HEOOXOUMOCTH)

6. BeiBosibl o mabopaTopHoii paboTe

TpeboBanus k ohopMIEHUIO OTYETA O TaOOpaTOPHOIi paboTe

Odopmiierne otyera 1o J1a0opaTOpHOU pabOTe JOIKHO COOTBETCTBOBATH TPEOOBAHUSIM
npaBuiaM odopmieHus TeKCToBbIX aokymeHToB ['OCT 7.32-2017, T'OCT 2.105-2019 u
HOpMaTUBHBIM HokyMeHTaMm ['Y Al (new.guap.ru).

11.4. Metoauueckue yka3aHus JUisl 00y4arolMUXcsl MO IPOXOXKACHUIO CaMOCTOSATEIbHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJaronIuiicss BBITOIHAET paboTy IO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHoOi ¢opme OO0ydeHHus, caMOCTOsITeNIbHas paboTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBIMONHEHHUS CaMOCTOSATENBHOW paboThl, y oOywaromerocs (GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HaHMH, 00ECreuyrBaeT BBICOKHIMA
YpOBEHb YCHEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENbHYIO  paloTy
00yYaroImuX CASIBISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa Mo JUCIHUIINHE;

11.5. Meroauueckue ykazaHus Ui OOy4alOMIMXCS MO MPOXOXKICHHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAyCMaTpUBAaeT KOHTPOJIb KayeCTBA 3HAHUU
00yy4aroIuxcs, OCYLECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIINHBL.
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JUisl TeKyLero KOHTPOJsl yCIEeBAEMOCTH HMCIIOJIb3YOTCSI KOMIUIEKTBI TECTOBBIX 3aJaHUN
no temam. Tect coctout u3 10-15 Bompocos. Bpems Bemonnenus 30 munyt. Tect cunrtaercs
CIaHHBIM, eciu BblMoNHEHO He MeHee (0% 3ananuil. Pe3ynbraThl TEKyLIEro KOHTPOJIS
co00LIAI0TCA CTYACHTaM HEIOCPEACTBEHHO HA CIEAYIOIEM 3aHATUH.

Pe3ynbraThl TEKylIEro KOHTpPOJII YCHEBAa€MOCTH YUYMTHIBAIOTCS NpU IMPOBEICHUU
IIPOMEXYTOUHON aTTectauuu. [IpM HENpOXOXKAEHUU TEKYILIEro KOHTPOJII CTYAECHTY CTaBUTCS
OLIEHKA «HEYJIOBJIETBOPUTEIBHOM.

11.6. Metoauueckue yka3zaHus Ui O0y4aroLUXCs MO MPOXOXKAECHUIO NPOMEXYTOUHOH
aTTeCTaluu.

IIpomexxyTounass  arrectanuss  OoOydyarolmMXCsl — IpeJyCMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHMs IO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMma OLEHKM 3HaHMH, MOJYYEHHbIX OOydaroulMMcs B Ipolecce
U3y4YeHUs] BCeW NUCLUIUIMHBI WIM €€ YacTH, HAaBBIKOB CaMOCTOSATENIbHOW paboThl, CIIOCOOHOCTH
OPUMEHSATh MX JUI PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpPaBUJIO, MPOBOIUTCS B
IIEPUOJ, SK3aMCHALIMOHHOW CECCHMM M 3aBEPIUACTCS aTTECTALlMOHHOM OLIEHKOW «OTJIMYHOY,
«XOPOIIOY, «YIOBIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIILHOY.

[IpomexxyTouHass arrecranys OLEHHBAETCS 10 pe3ysibTaTaM TEKYyIIEro KOHTPOJISA
yCIIEBaEMOCTH U ITPOBOAUTCS B pOpMe 3K3aMeHa. DK3aMeH MPOBOJUTCS B CMEILIAHHOM (opMe 110
BOIIpOCaM, IMpeACTaBIECHHBIM B Tabiuie 15, B BUJE MOATOTOBKU M HM3JIO0XKEHHUS Pa3BEPHYTOrO
oTBeTa. Bpems Ha noarotoBky orsera - 90 MUHYT.

Cucrema OLIEHOK IpU IPOBEIECHUU IMPOMEKYTOUHOW AaTTECTALMU OCYIIECTBISETCS B
cOoOTBeTCTBUM C TpeboBaHusMU [lonoxkenuit «O TekylieM KOHTpOJE YCIEBAaEMOCTU U
IPOMEXYTOUHOHM arrectanuu cryaeHToB ['YAII, oOyuaromuxcst mo mporpamMmmam BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AIDy.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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