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AHHOTaNM

JucuumimHa «AITUTHBHOE MPOU3BOJICTBO» BXOJHUT B OOPa30BATEIBHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuro noarotoBku 13.03.02
«JNEeKTPOIHEpPreTuKa W DJICKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHkay.
Hucnurnmuna peanusyercs kadenpoit «Ne32y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[TK-4 «AaauTUBHOE MPOU3BOJCTBOY

CopepxaHre TUCHUIUIMHBI OXBATHIBAET KPYI BOIMPOCOB, CBS3aHHBIX C OCHOBAaMU
MPOEKTUPOBAHUS DJIEKTPOTEXHUUECKON U AJIEKTPOMEXaHMYECKON MPOIYKIMH C MPUMEHEHUEM
CPEICTB aBTOMATH3aIlMU MPOCKTUPOBAHMS W MATBHEHIIMM TPOU3BOACTBOM C MPHUMEHEHHUEM
aJIMTUBHBIX TEXHOJOTH. PaccMaTpuBaloTCs MpUMEHsIEMbIE B 3JIEKTPOIHEPTETHKE MaTepUaibl U
METO/BI TOCTOOPAOOTKH U3/IETHH.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATPUBAET Clenylomue (OpMbl OpraHU3AINH
y4eOHOT0 TpoIiecca: JISKIUH, Ta00paToOpHbIC padOThI, MPAKTUICCKUE 3aHATHUS, CAMOCTOSITSIIbHAS
paboTa oOyuaromierocs.

[TporpaMMo#i ITHUCIUTUIMHBI TPETYCMOTPEHBI CIEAYIONUE BHUABI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX enuHulbl, 144
Jaca.

S3bIK 00y4deHUs IO JUCLUILIMHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenbto npenonaBanus SBISETCA MOTydYeHUE 00YYAIOIIMMUCSI HEOOXOIMMBIX 3HAHUH IS
MPUMECHECHUS AJUTHUBHBIX TEXHOJOTHH B MPOPECCHOHATBHOW AEATETbHOCTH, 3HAKOMCTBO C
pazauuHbiMH  MeTofamu 3D  mewaTtw, WHCHONB3yeMBIMH MaTepualaMd M MOATOTOBKOU
YIOPABISIONUX MPOTPAMM TSI OCYIIeCTBICHUs 3D meuaT B 3JIEKTPOIHEPTEeTHKE.

1.2. JlucuuniuHa BXOOUT B  COCTaB  4YacTd, (HOpMHUPYEeMOH  ydaCTHUKAMHU
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (l1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AWCHHUILTUHBI O0yYaIOIMIUNCA JOHKEH 00JaJaTh CIETyHOIIMMHA
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMOETEHIINH U UHAUKATOPOB UX JIOCTHXKEHUS

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

[1K-4./1.1 Berbupaet 000pyI0BaHUE AJITATUBHOTO
MIPOU3BOJICTBA U UCXOIHBIE MaTepUAJIbl 1JIs1
M3TOTOBIICHHS 00BEKTOB MPO(HECCHOHAIBEHON
JeSATEIbHOCTH U3 KOMITO3ULIMOHHBIX MaTepUajoB
aJIUTUBHBIMU METOJIaMU

[1K-4./1.2 aHanu3upyeT UCTOYHUKHU SHEPTUU U
(buznvecKue SBICHUS, IPOUCXOISIINE B XOE
M3TOTOBIEHUS 00BEKTOB MpodeccruoHaIbHOM
[Ipodeccuonanbusie | [IK-4 AnauTuBHOE | ACSITEIBHOCTH U3 KOMIIO3UIITMOHHBIX MaT€PUAJIOB
KOMIIETEHIINH MIPOU3BOJCTBO aJIMTUBHBIMU METOJIaMH

[1K-4.J1.3 BbIOJHSAET pacyeThl U MPOEKTUPOBAHUE
00BEKTOB PO ECCHOHATIFHON AeSITeNbHOCTH,
M3TOTaBIMBAEMbBIX METOJIAMU TUTUBHBIX
TEXHOJIOTH1, C UCIIOIb30BAHUEM CUCTEM
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS.
[TK-4.]1.4 BBINOTHAET CTATUYECKUN aHAIU3 MO
W3/1ens, TPOU3BOAMMOr0 METOIaMU AU TUBHBIX
TEXHOJIOTHM.

2. Mecro nucuumianHsl 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 U3YUYEHHUU MaTepuana JaHHOW AHUCUUIUIMHBI, WMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS ITPU U3YUEHUH IPYTHX AUCLMILINH:

— «IIpou3BOACTBEHHAs NPEAAUIIIOMHAS TPAKTUKAY,

— «Hanucanue BKP».

3. OO0BEM U TPYJOEMKOCTh AUCITUTITHHBI




Jlanubie 00 oOmieM 0oO0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHIAOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTABICHBI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUITITUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
No7
1 2 3
Oobwan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 34 34
AyoumopHnusie 3anamus, BCEro vac. ol ol
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
17 17
(dac)
nabopatopusie pabotsl (JIP), (4yac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

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

Tabnuua 3 — Pazfesnbl, TeMbl TUCHMILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUIITHHBI Jlexunn | 113 (C3)) - JIP KT CPC
(gac) (dac) (uac) (dac) (gac)
Cemectp 7
Pasnen 1. BBenenue B aIuTUBHEBIE TEXHOJIOTUH
Tema 1.1. OOmme TepMUHBI, KIacCHPUKAIHS
AJTUTUBHBIX TEXHOJIOTHH.
Tema 1.2. OcHOBBI aBTOMAaTH3aLlMU IIPOLIECCOB. 4 2 10
Tema 1.3. OO6oOmieHHass cxema omnepauvdid mpu
POTOTHITUPOBAHUH.
Tema 1.4. Cneundpuxa paboTel Ha  pasHBIX
YCTPOMCTBAX aJJIUTUBHBIX TEXHOJIOTHH.
Paznern 2. OCHOBBI aTUTUBHBIX TEXHOJIOTUNA
Tema 2.1. @®orononuMepusaliOHHBIE MAaTEpPHAIIBL.
JlazepHast ctepeonuTorpadus.
Tema 2.2. JlydeBble CHCTEMBI MPOTOTHUIHPOBAHWS.
MeToabl IPOTOTUITMPOBAHHUS Ha TIOPOIIKOBOW OCHOBE.
Tema 2.3. TpeGoBaHus K NMPUMEHIEMBIM MaTepHAJIaM 6 5 4 17
B ANEKTPOIHEPTETHKE, MIPUMEHSIEMBIX JUTSt
W3TOTOBJIEHUSI KOMIIOHEHTOB allapaToB 3aIllUThl U
npeoOpa3oBaTesei.
Tema 2.4. DOtanmbl TEXHOJOTUYECKOTO Tpolecca
W3TOTOBJICHUS] MHTETPAJIbHBIX 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 H JICKTPOIHEPIeTHKE.

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 aIINTUBHBIX 2 9 10
TEXHOJIOTHH.

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

Hroro B cemectpe: 17 17 17 57

Hroro 17 17 17 0 57

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEIOCPEACTBEHHOM  BBINOJIHEHUU
Oo0yJaromuMHUCsT ~ OMNpENEeNCHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npo¢ecCHOHATIBHOMN 1A TENbHOCTBIO.

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 COACPIKAaHUE PA3JCJIOB U TEM JICKIMOHHBIX 3aHATHUUN
paszena
1 BBeneHue B aJIUTUBHBIC TEXHOJOTHHM, OOIIME TEPMHUHBI, KiIacCU(UKALUSA aJTUTHBHBIX

TEXHOJIOTHI, OCHOBBI aBTOMAaTH3allMM TPOIECCOB, OOOOIEHHAs cXema oOlepaluid MpH
OPOTOTUIIMPOBAHKH, crieliiduKa paboThl HA Pa3HBIX YCTPOHCTBAX &/IUTHBHBIX TEXHOJOTHIA.

2 OCHOBBI  aIAINTUBHBIX TEXHOJIOTUH, (OTOMOTUMEPHU3ALNOHHBIE MaTepuanbl, Jia3epHas
cTepeonuTorpadusi, JIyueBble CUCTEMbl MPOTOTUITUPOBAHUS, METOABI MPOTOTHIIUPOBAHUS Ha
MOPOIIKOBOM OCHOBE, TPeOOBaHMS K MPUMEHSEMBIM MaTepualiaM B 3JCKTPOIHEPreTHKE,
MPUMEHSIEMBIX JJIS1 W3TOTOBJIECHUS KOMIIOHEHTOB allapaToB 3alllUThl M IpeoOpa3oBaTese,
3Tanbl TEXHOJIOTHYECKOTO MPOIIECCa M3TOTOBIEHHS MHTETPATbHBIX MUKPOCXEM.

3 [Ipumenenne aAIMTHUBHBIX TEXHOJNOTHH B  DJIEKTPOIHEPTETHKE, BHIOOp MaTepHasoB,
KOHCTpYHMpOBaHME U AM3aiiH, moaroroska 3D Moxeneil, MOATOTOBKA YIPABISIOIUX POTPAMM,
IIPUMEHEHUE MPOTOTUIIMPOBAHUSA B MALIMHOCTPOCHUHM U DIIEKTPOIHEPre€TUKE, aHAIU3 U
[IJIAHUPOBAHME, ITPOU3BOICTBO OCHACTKU B IPOMBIIIJIEHHOCTH.

4 [TocToOpaboTka wW3Aenuid, TOCIE W3TOTOBICHUS METONAMH AANTHBHBIX TEXHOJOTHUH,
MocTOOpaboTKa ANMEKTPOTEXHUUYECKUX H3JCTHM T0CIe MPUMEHEHUS aJNTUBHBIX TEXHOJIOTHH,
TEXHOJIOTMH OYUCTKU U 3aIUThl U3IETUs IJ1s JaJIbHEeHIIeH SKCIUTyaTallku.

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

Ta6mmma 5 — [IpakTHdecKkue 3aHsITHS U UX TPYI0EMKOCTh

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

(gac) JIUHBI




Cemectp 7

1 Br160p agauTuBHON Pacuyerno- 2 2 1
YCTaHOBKH rpaduueckas paboTa
2 | Ucrounuku sHepruu 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 neuyatu 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
Tewmpbl JTabopaTOPHBIX 3aHATHH U UX 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 7
1 KanubpoBka ajiIuTUBHON 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 MPEaYyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJarouuxcs
Bunasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabmuma 7 — Buasl caMOCTOSITENHHOM padOTHI M €€ TPYA0EMKOCTh

7




o Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
27 27
nucuuruael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKymiemy KOHTPOIIIO 10 10
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
IToaroroBka K MpOMeEXyTOYHOMU 20 20
arrectaruu (I1A)
Bcero: o7 o7

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

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeieH 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)
AJUTMTHBHBIE TEXHOJIOTUHU B DJIEKTPOIHEPTETUKE :
yuebnoe nocodue / A. B. Poicun, C. B. Conénsrii ; C.-
621.3 [TeTepO. roc. yH-T a3pOKOCM. TIPHOOPOCTPOCHHUS. - 5
P95 DneKTpoH. TeKCToBbIe naH. - Cankt-IlerepOypr : M3a-Bo
I'VAIL 2023. - 66 c.
OcHoBel paboTel B NX Siemens : yueOHO-METOUYECKOE
nocooue / A. B. Peicun, C. B. Conensrii, O. . Conenas,
681.5 B. I1. Ky3smenko ; C.-Iletep6. roc. yH-T a3pOKOCM. 5
O-75 MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIC JaH. - CaHKT-
[TeTepOypr : U3n-Bo I'YAII, 2021. - 53 c.
[MpoekTupoBanue u MmonaenupoBanue B T-Flex CAD :
6815 yaebHo-MeToaudeckoe mocobue / A. B. Pricun, C. B.
0-75 Conénniid, B. I1. Ky3smenko ; C.-Iletep6. roc. yH-T 5
a’pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE
naH. - Cankrt-IlerepOypr : U3a-Bo I'YAII, 2023. - 78 c.
[MpoekTrpoBanue u MoaenupoBanue B T-Flex CAD :
y4eOHO-MeToanueckoe nocooue / A. B. Pricun, C. B.
004 Conénsrii, B. I1. Ky3emenko ; C.-Iletep0. roc. yH-T 5
P95 a’pokocm. mpubopoctpoenus. - Cankt-IlerepOypr : 13a-
Bo ['YAII, 2023. - 78 c.
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7. IlepeyeHb MEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(OPMAaLIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTh «HTepHEeT»

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

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 UCTIONIB3yEeMOT0 IPOrPAMMHOTO OoOecTieueH s peacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHHMS

Ne i/t HanmenoBanue

He npenycmorpeno

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

[lepeuenbr UCHONMB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUabHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILIMHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun

n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
JlexiOHHAS Ay TUTOPHUS 21-21
MynbTuMeauitHas T€KUUOHHAS Ay AUTOPUS 31-04
CrnenmanusupoBaHHas gadoparopus «HoBbix 417
MTPOU3BOJICTBEHHBIX TEXHOJIOTHIN

10. Onenounsble cpencTBa A NPOBEIEHHS IPOMEXKYTOUHOM aTTeCTalK
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TMPOMEKYTOUYHONH aTTECTALlUU
00ydJaronuxcs mo IUCIUILIMHE TPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTecTalluu

\ Bug npomMeXyTOYHOM aTrTecTaiuu IlepedeHb OIIEHOYHBIX CPEICTB
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DK3aMeH Cnucok BOMpOCOB K IK3aMEHY,;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA O0YyYaIONMMUCS MPUMEHsIETCS S-0aluthbHasl IMIKaJia OIEHKH C(HOpMHpPOBAHHOCTH
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-6annpHast ~ mKajma  MOJIYJIBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHiA
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(HOPMUPOBAHHOCTH KOMIIETEHIIUIN

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHas miKana PAKTCp (bopmp

— oOyyJaromuiicss TIyOOKO W BCECTOPOHHE YCBOHJI IPOTPAMMHBIN
MaTepua,

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHFHO U TPAMOTHO €T'0 M3JIaracr;

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

— yMeJ0 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— CBOOO/IHO BJIAJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX IOHITHIA.

«OTIIMYHO»
Ga4YTCHO»

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

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEN;

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

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIIeIIUAIU3UPOBAHHBIX OHSITHH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepua,
[0 CYIIECTBY, M3JIAraeT €ro, ONUpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYJHEHUS B IPAKTHYECKOM IPUMEHECHHH 3HAHUM
HallpaBJICHUS,

— cn1abo apryMEeHTUPYET HayyHbIe TTOJI0KEHUS;

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BHIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJEET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«y/IOBIIETBOPUTEITEHO
«3a4TCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana,

— IOMyCKaeT  CYIIECTBEHHBbIE  OIMMOKA W  HETOYHOCTH  TPHU
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B IMPAKTHYECKOM IMPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHUS;

— He (hOPMYJIMPYET BBIBOJIOB M O0OOIIICHHUIA.

«HCYHOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr qy1s1 5x3ameHa npecraBieHsl B Tabauie 15.

Tabmuia 15 — Boripocs! y1st 5x3aMeHa

Ne Kon
[Tepeuenb BOpoCcoB I HK3aMeHa
/o WHIUKATOpa
1 |1 beicTpoe npoToTUNIMpOBaHKE K-4.J1.1
2. AN IMTHBHBIE TEXHOJIOTUU
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0.
1.

IIporoTunuposanue

XapakTepuCTUKU IPOTOTUIIA

[laru ObICTPOTO MPOTOTHUITHPOBAHUS

To4HOCTH BOCIIPOU3BEACHUS

SLA MeTon

FDM meton

SLS meron

TpexmepHoe moaenupoBanue cpeacrsamu CAITP
KonBepranus u nepegada JaHHbIX

12.  IIpoBepka u mOATrOTOBKA K paboTe

13. [TocnoitHOE OCTPOEHUE U3AETUS

14. VY nanenue moaaepkeK u mocroopadboTka

15. CryrneHuaTocThb

16.  ®dopmar STL

17. Ynpasistomue KOMaH bl

18. OpueHTanus u3aenus

19.  Tloanmep>kuBarOIIHE CTPYKTYPHI

20.  Bujasl pemeTok 3anoJHEHUS

21.  doromonuMepu3alMOHHBIE MATEPUAIIBI

22.  MexaHHU3MBI U CKOPOCTH PEAKINN TOTUMEPHU3AINN

23.  JlazepHnas crepeonurorpadus

24, MeTtoapl CKaHUPOBaHUS MPH JIA3E€PHOM cTepeoauTorpadun
25.  Ilpomecc M3roTOBIEHUS] HHTETPATBHBIX MUKPOCXEM

26.  TpebOoBaHMS K MaTepuaiaM B YJHEPIETHUKE I1K-4./1.2
27.  H3roroBieHHE MPOTOTHUIIOB C UCMOIB30BAaHUEM HECKOIBKHIX
MaTepuasoB

28.  Ouwncrka W 3anIuTa U3IeIHi

29.  IIponecc skcTpy3un

30.  OOBemHBIN pacxol U CKOPOCTH MEYaTH

31. Kpucrannuzanus u oxnaxiaeHue

32.  UlupuHa TUHWIA U TIPOYHOCTH IEPHUMETPOB

33.  Marepuansl A5 3KCTPY3UU

34.  Ocuacrtka st FDM newatn

35.  IlpomonbHas u momnepevHas MpoYHOCTh

36.  KomOuWHT 1 OTKaThI

37.  IledaTh c HECKOIBKUMH IKCTPYACPAMHU

38.  Co3nanue TUTHEBBIX GOPM

39.  Mertoabl OBICTPOTO MPOTOTUITUPOBAHHS HA TIOPOIIKOBOW OCHOBE
40. Buasl nopomikos

41.  MakpoKHHETHKa CIIeKaHUs

42.  TeepnodasHoe criekaHue

43.  KuaxodaszHoe criekaHHe

44,  XuMUYecKoe CIieKaHue

45. DIeKTpOHHO-ITy4eBOE IJIaBJICHHE

46. Kunematuka nBUKEHHUS TOIOBEI

47.  CyOcTpaKTUBHBIE TEXHOJIOTUU OBICTPOrO MPOTOTUIHPOBAHUS
48.  KoucrtpyupoBaHue U AM3aiH

49, CepuitHO€ TPOU3BOACTBO MOJIEIJIEH MPU MOMOIIM aJIMTUBHBIX
TE€XHOJIOTHI

50.  Cucrema ynpasyenus 3D neuaTsio

51.  HarpeBaTrenbHbIC 3JIEMEHTHI [1K-4.11.3
52.  Dxkcrpynepsl Bouden u Direct
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53. Hotend u Coldend

54.  KammubpoBka 000pya0BaHHS

55.  Linear advance

56.  IloBbllIeHHE KayecTBa MeYaTH

S57.  AnauTUBHBIE TEXHOJIOIMH B SHEPIETHKE

58.  MocThl U HaBUCAHUS

59.  Jledekrtsl meuatn

60.  Xwumudeckue crocoObl 00pabOTKH

61.  Mexanuueckue crocoobl 00padboTKu

62.  3aBUCHMOCTbH TOJILIUHBI CJIOS U CTEHKH OT COILIa

63.  Hcnonb3oBanue OaiieH

64.  Pexum pasriaxuBaHUS

65.  G-xop s crapra rnevyatu

66. G-xox 11 OKOHYAHUS [IeYaTu

67. I[INJ-perymnstop Temreparypsl

68.  OcnoBuble TpeboBanus k CAD-MoaensiM, HCIOIb3YyEeMbIX IS
aJTUTHBHOTO MTPOU3BO/ICTBA

69.  TeepaoTenbHas KOHCTPYKTHBHASI TEOMETPHS?

70.  KonrtypHoe npencrasieHue?

71. B deM 3aKiIr04aroTCsS JOCTOMHCTBA M HexocTaTku opmara ASCII?
72.  Kakum 006pa3zom OCyIIECTBISETCS SKCIIOPT FEOMETPHUECKHUX
mozenei B popmar STL B coBpemennbix CAD-cucremax?

73. B dewm 3akimrouaercs rmpoOiemMa n30bITOYHOCTH JTaHHBIX TIPH
ucnonbs3oBanuu STL unaTepdeiica?

74.  Kakue TOnojsoruueckue npoodyieMbl MOT'YT HaOII01aThCsl TPH
HCI0JIb30BaHUU TeoMeTprudeckux Moaeneil B popmare STL?

75.  Kakue reomerpuueckue npodieMbl MOI'YT UMETh MECTO MPH
WCII0JIb30BaHUU TeoMeTpudeckux Moaeneil B gopmare STL?

76.  Kakue OCHOBHBIE XapaKTEPUCTHKH OMPEACIISIOT OPUEHTAIINIO [K-4./1.4
JeTaIy MPU ee MOCTPOSHUH A IMTUBHBIMU METOIaMH?

77.  Kakue (hyHKUUU BBINOJHIET NOAJAEPKKA JeTalld IPU €€
MOCTPOSHHUH A TUTUBHBIMHU METOAaMHU?

78. U3 xakux (yHKIIMOHAIBHBIX 30H COCTOUT MOJIEPHKKA TETaTN?
79.  Kakue BubI NOAJCPKHUBAIOIUX CTPYKTYP UCHOIb3YIOTCS IPU
MOCTPOSHUH JAeTanel alJUTUBHBIMU METOAaMU?

80.  Kakum 00pa3om oCyIIecTBIsSETCS pa3pe3ka MOICIH Ha CIIOH

OJIMHAKOBOH TOJIIMHBI IPU HOJATOTOBKE K OCTPOCHHUIO a1 TUTUBHBIMH
MeTogammu’?

81.  Kakum o0pa3om ocyuiecTBIseTcs yueT TpeOOBaHUM 10IycKa pH
BBIYMCIICHUHM KOHTYPOB CEYEHHUI MOoJIenun?

82.  Ha uyem OCHOBaH aJropuT™M UJACHTU(UKAIIUN BHEITHUX U
BHYTPEHHUX KOHTYPOB Mojenn?

83.  Kakue stamnsl BKIItoYaeT B ce0s Mpoleaypa aIanTUBHON pa3pe3ku
MOJIETIY Ha CJIOM IEPEMEHHOM TOJIIUHBI?

84.  Kakum 00pa3oM MpOU3BOAUTCS T'€HEPALUs TPACKTOPUNA ABHIKEHHS
WHCTPYMEHTA MPH UCTIOIH30BaHUH PACTPOBOTO CKAHUPOBAHUS?

85.  Kakum 00pa3oM nmpou3BOAUTCS T€HEPAIUs TPACKTOPUN ABHKEHHS
MHCTPYMEHTA IIPU UCIOJIb30BAHUY EPUMETPUUECKOIO CKAHUPOBAHHUSA?
86.  Kakum 00pa3oM MpOU3BOAMTCS T'€HEPAIUS TPACKTOPUNA ABHIKEHHS
MHCTPYMEHTA IIPU UCIOJIb30BAHNUY HAIIPABICHHOIO CKAHUPOBAHUS?

87. B kakux ciy4asix UCIIOJIb3YIOTCS 3Ur3aroo0pasHble TPAeKTOpUU
WHCTPYMEHTA IIPU TOCTPOCHUU MOJEeH ?

12




88. B kakux cimyyasx HCIIOJIb3YyeTCsS MOCTPOYHOE CKAHUPOBAHHE MIPU
MOCTPOEHUH MOJIEITICH?

89.  OcnoBsl aBTOMaTH3a1MK mporecca bI1
90. OO6o6menHas cxema oneparuit mpu bIT
91.  TpeboBaHUS K SJICKTPUUECKUX aIlllapaTaM.

92.  TpeboBanus x uzoastopam BJIDII.
93.  Mertoabl NPOBEPKHU H3OISILHUU

94.  Metoabl U3rOTOBJICHUS MOJTYIPOBOIHUKOBEIX TpeoOpa3oBaTeiei.
95.  Hcnonp3oBaHUE aJAUTUBHBIX TEXHOJIOTUH B SHEPTETUYECKOM
MAaIIMHOCTPOCHUU

96.  MarnuTHas IPOBOJUMOCTbh MAaTEePUAIOB B SHEPTETUYECKHIX
yCTaHOBKax

97.  ®eppuTOBBIE MaTEPUAIIBI

98.  IloBepka 3/MEKTPOTEXHUYECKOTO 00OPYI0BAHUS, BBITOTHEHHOTO
METOAAMU aITATUBHBIX TEXHOIOTUN

99.  CeneKTUBHOCTH aNIapaToB 3alIUTHI

100. AnauTHBHBIE TEXHOJOTHH B M3TOTOBJICHHUH TUIAT
npeoOpaszoBareei.

Bomnpocsr (3amaun) ams 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

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

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

Kon
WHJIUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ns KypCcOBOTO TMPOEKTUPOBAHUS/BBIIONHEHUS KYpCOBOM pabOTHI
MIpeCTaBICHBI B Tabmwuie 17.
Tabnuna 17 — Ilepeyerp TeM JUisi KYPCOBOT'O TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCOBOM paboThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM IJIAaHOM HE IPEYCMOTPEHO

Bomnpocel 11 mpoBeneHHsT NPOMEXKYTOYHOM aTTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne . Kon
[IpumepHBIii nepeueHb BOMPOCOB ISl TECTOB

1/ WHJINKATOpa

1 1. JInsa kakoit TexHonoruu 3D-neyatn xapakTepHa rnojavya Mmetamuia? IK-4.]1.1
2. Kakoe MakcHMMalbHOE KOJHMYECTBO MAaTE€pPHajOB MOXET OBITh
MCMOJIb30BAHO MPH UcToNb30BaHuM Polyjet Texnomoruu?
3. CooTHecuTe Marepuaibl U aJJUTHBHBIE TEXHOJIOTHH, B KOTOPBIX OH
HCIOJIB3YETCSl.

2 1. Kak mMoxHO aenath pe3pOOBBIE OTBEPCTHS B JIeTalsx, uarotaBnuBaeMbix | [1K-4.J1.2
METOJIaMU aIIUTUBHBIX TEXHOJIOTUI?
2. Yto HeoOxoauMo cienath repen 3D neyaTpio?

3 |1 B xakom ¢opmare skcnoptupyercs 3D monens ans gansHeimero | 1TK-4./1.3

HM3rOTOBJIEHUS METOJAMH aJIUTHBHBIX TEXHOIOTHI?

2. Kakoe mporpamMMHOe oOecriedeHre UCTOIB3YeTCs ISl MPOSKTUPOBAHUS
3D MomenHm, ¢ LENbI0 €€ JaJbHEHIIEro W3TOTOBJICHUS METONaMU
aJIMTUBHBIX TEXHOIOTUH ?

3. Kak Henwp3s M3roTOBUThL H3AEIHE C HABUCAIOIMMH DJIESMEHTAMHU
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ucnoinb3yss FDM TtexHonoruo?
4. IlocnenoBaTeabHOCTh JEUCTBUM MJI1 MPOBEACHUS CTAaTUUYECKOTO aHaIu3a
n3nenns B SolidWorks.

4 1. 3adyeM NMPOBOJANUTH CTATHUCCKUI aHAIHM3 U3EITHS? IIK-4./1.4
2. UYro He0oOXOmMMO caenaTh Tepel BBEACHHEM B OKCIUIyaTaIUIo
SHEPTOyCTAaHOBOK C  DJIEMEHTAaMH, HW3TOTOBJICHHBIMH A IUTHBHBIMH
TEXHOJIOTUSIMH ?

3. KTo npuHHMaeT B SKCIUTyaTaIlMIo 3JIEKTPOTEXHHIECKOE 000py10BaHKE?

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npeaycmotpeno

10.4. MeTtoauueckie  MaTepuanbl,  OMNpEAENsAIoNIMe  MPOLEAYpPhl  OLEHUBAHUS
WHIMKATOPOB, XapaKTePU3YIOMUX JTanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCA B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX MOPSAOK M MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXYTOYHON aTTEeCTAIlUU O0YYarOIIIXCs
'VAIL

11. Meroanueckue yKazaHus JUisi 00y4aroIIuXcs 0 OCBOCHUIO JTUCITUILIAHBI
Llenpro mpenoiaBaHus SIBISIETCS MOJTyYEHHUE O0YyYAIOIIMMUCS HEOOXOIUMBIX 3HAHUM JIJIst

NPUMEHEHUS aJJUTUBHBIX TEXHOJOTHMH B NPOPECCHOHANIbHON JEATENbHOCTH, 3HAKOMCTBO C
paznuuHbIMU  MeTogamu 3D  meudaTu, HCHONB3yeMBbIMH MaTepuajaMu M IOJTOTOBKOM
YIPABIAIOIUX IPOTPAMM Ul OCYIIECTBIIEHU 3D neyaT B 2J€KTPOIHEPTETHUKE.

3ajauaMul  AUCUUIUIMHBL  sBIsieTcd  (OpMUpOBaHHE Yy OOyYaIOUIMXCS HOHUMAaHMA
OPUHIUIIOB  paboThl  000pyNOBaHMS, TNPUMEHSEMBIX B  QJJUTUBHBIX  TEXHOJIOTHSX,
dopMHpoBaHHE KOMIIETEHIIMH, TO3BOJIIONIEH MPOU3BOAUTH pacdeT U MHPOEKTHPOBAHUE
O00BEKTOB 3JIEKTPOIHEPIeTUKH C HCIOJIb30BAHUEM HOBBIX IPOHM3BOJICTBEHHBIX TEXHOJOTHH,
dopMHpoBaHHE KOMIETEHIMM, IMO3BOJSIONIEH MPUMEHATh pPa3Hble THUIBI  aJJIUTUBHBIX
TEXHOJIOTUH, MaTepuajgbl M NPOrpaMMHOE oOOecledeHHue JUIsl HCIOJIb30BAaHUS aIUTUBHBIX
TEXHOJIOTUH, (opMHUpoBaHHE Yy OOYyYarOMIMUXCS CIIOCOOHOCTH OCYUIECTBIECHUS TEXHUKO-
HKOHOMHUYECKOTO 000CHOBAHHUS IPOECKTOB.

11.1. Metoauueckre yka3zaHus [ OOYyYarOImIMXCS 10 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOIO MaTepHanga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoKoe W sCHOE H3JIOKEeHHe ydeOHoro marepuana. HasHaueHune cOBpEMEHHOH JeKIuU B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaJbHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAayYHOTO TIIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydHOM MbIciu. B yueOHOM mporecce JEeKIUs BBITOJIHSAET METOA0JI0IHUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOJeMbl, JaeT LeIbHOE IMPEICTaBICHUE O AUCLUILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTUMU JUCLHUIUIMHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX ONPEEIIIeTCS LEJIEBOW YCTAHOBKOM K Ka)KI0M KOHKPETHOU TEME;

— TOJIyYeHHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C IIPEIOIaBATEIIEM;
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— pa3BuTHEe MNpOoecCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TpPEeaMETy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHSL.

— TOSIBJICHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTHS HAYKH W TEXHUKH U O
NPOTHO3€ UX Pa3BUTHS Ha OJVDKaNIINE TOJIbI,

— HayuYuThCsl METOJIUYECKH 00padaThiBaTh MaTepuas (BBIICIATH TJIABHBIC MBICIU H
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B PA3IMYHBIX
bopMyITUPOBKax);

— MOJIy4€HHE TOYHOTO TOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHSATHH.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB H
UCITIOJIP30BAHUEM PAa3IaTOYHOTO MaTepualia IpH TPOBEICHHUH KOPOTKHX JHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa npeiocTaBiICHUs JICKIIMOHHOTO MaTepuaa;

— Bgenenue B aJJIMTHBHBIE TEXHOJIOTHH;

—  OCHOBBI aJZINTUBHBIX TEXHOJIOTHH;

— llpuMeHeHue alTUTUBHBIX TEXHOJIOTUN B DJIGKTPOIHEPTETUKE;

— TlocrobpaboTka OOBEKTOB 3JIEKTPOIHEPTETUKH, IIOCIE H3TOTOBIICHUS METOJaMHU
QJITUTHBHBIX TEXHOJIOT .

11.2. Meroauueckue ykazaHus Ul OOy4aroIUXcs IO HPOXOXKIECHHIO MPAaKTHYECKUX
3aHATHIA.

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM W3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOro
IpolLecca, 3aKJI0Yaroasics B BHITOJHEHUN 00y4arOIUMUCS 110 PyKOBOJICTBOM IIpenogaBaTess
KOMILIEKCa Y4eOHBIX 3aJJaHUi C LEJIbI0 YCBOEHHUS HAayYHO-TEOPETUYECKMX OCHOB Y4eOHOM
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH €ATEIbHOCTH.

Lenbro MpakTUYECKOTO 3aHATHUS JUIsl 00yUaromerocs sBIsSeTCsl IPUBUTHE OOyYaIOLIMMCS
YMEHUH 1 HAaBBIKOB IPAKTHYECKON JIEATEIBHOCTH M0 U3y4aeMON JUCLUILIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUYaIOIMMCS IPAaKTUYECKUX 3aHATHI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alisl 3HaHUW IpH pelleHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJIAMH M METOJUKAMHU H3y4YeHUs KOHKPETHOW yueOHOil
JVCLUATIINHBI;

— BBIpa0OTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI MOJYYEHHBIX 3HAHUW s
BBIIIOJIHEHUS 3aJaHUN;

— obecrneueHne palMOHAIBHOIO COYETaHMs KOJIIEKTMBHOM M MHIUBHIYaJbHOH (GopM
o0ydeHusl.

TpebOoBaHus K IPOBEACHUIO IPAKTUUECKUX 3aHATHI

1. Bce CTy,Z[eHTBI JOJIPKHBI 6BITL O3HAKOMJICHBI C TEMaMHu HpaKTI/I'-IeCKI/IX SaHﬂTHﬁ,
MIPUBEICHHBIMH B Ta0IHIIE 5.

2. IlpakTuueckuwe 3aHATHS II€JIeCOOOpPa3HO MPOBOAUTH IO TeMaM, MPEeABAPUTEIBHO
M3YUYEHHBIMU CTYJICHTAMHU Ha JIEKLUSX UM CAMOCTOSITEINIBHO.

3. C uenpio noBeieHUs 3PHEKTUBHOCTH MIPAKTUUECKUX 3aHATUN HEOOXOAMMO U3YyUYeHHE
KKJIOM TEMbl COMPOBOXKAATH PEIICHHWEM 3a7ad. [eMbl MPaKTUUECKUX 3aHATUA U HOMepa
3aJIaHUI TPUBEJICHBI B TAOJIHIIE 5.

11.3. Meroauyeckue yka3zaHus MJisi OOYYaIOIMIMUXCS IO BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabor.
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B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOydYaIOMUKUCS MODKEH YIUIyOuTh U
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue m1adopaTopHBIX pabOT COCTOMUT U3 AKCIEPUMEHTAIbHO-TIPAKTHYECKOH, pacdyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 1abopatopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCLUIUIMHBL, ONpENeisieMOoll Y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yYaroIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHUE HOBON MH(OPMAIIMH 110 U3y4aeMOU TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ananue u TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

1. ITpuctynarh k paboTe MOXKHO TOJIKO MOCIIE O3HAKOMIIEHUS C paO0YHM MECTOM.

2. Ilepen cOopkoii cxem yOeauThCs B TOM, UTO JJabopaTopHOE 000PYI0BAaHUE OTKIIOUEHO
OT UCTOYHUKA MTUTAHUSI.

3. Tlepen BKiIrOUYEHHEM CXEMBl yOEIWTHCS B TOM, YTO BCS BKIIOYCHHAss B CXEMY
KOMMYTallMOHHAs anmnaparypa (KHONKHU U JP.) HAXOJUTCS B UCXOTHOM IOJIOKESHHH.

4. Tlpu BKJIIOYEHUH M B TPOIIECCE PEryJIMPOBAHUS CICAUTH 32 MOKA3aHUSMH OCHOBHBIX
U3MEPUTENbHBIX TPHOOopOoB (1KdpoBoii ocumuiorpad, MyIbTUMETP U JIP.) CXEMBI.

5. B mpotiecce paboThl HE OCTaBIATH 0€3 MPUCMOTpa pabouee MeCTO, KOTOPOE HAXOIUTCS
MOJ1 HATIPSDKEHUEM.

6. He kacaThCsi HEM30IMPOBAaHHBIX YacTel MPUOOPOB M anmapaToB, KOTOPbIE HAXOAATCS
MOJ1 HATIPSDKEHUEM.

7. K naGopaTOpHBIM 3aHATHUSM JIOIYCKAIOTCS TOJIBKO T€ CTYIEHTHI, KOTOPBIE YCBOWIIH
npaBuia 6e30MacHOCTH.

8. JlaboparopHble pabOTHI BBHIOIHAIOTCS OPUTa ol CTYJEHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

9. Kaxnaplii CTyIeHT J[JOJDKEH NOJArOTOBUTHCS K JaboparopHoil pabore. Ilpu
HE/I0CTaTOYHOM MOATOTOBKE CTY/IEHT HE JIOIYCKAeTCs K €€ BBIIIOIHEHUIO.

10. CoOpanHas cxema U HamMCaHHas MporpaMma JOJDKHAa OBITh IpOBEpeHa
npernojiaBaTeseM, KOTOPbIi Mocie MPOBEPKH JIAaeT pa3pelleHre Ha MPOBEAECHUE OIBITOB.

11. Tlepen BKIIFOYEHHMEM CXEMBI CTYJIEHT, MPOU3BOIAIINN JAaHHYIO OIEpalHIO, TOJKEH
IpeaynpeauTh WIEHOB CBoel OpHuraasl 06 3ToM ¢pasoit «HaunHaem sKCriepuMeHT.

12. Tlocne BKkIIOUEHHUS cXeMbl 0e3 3amucH MOKa3aHW [pUOOpPOB MpOBEpSETCS
BO3MOKHOCTh BBITIOJIHEHHUS JIAOOPAaTOPHOW PabOThl BO BCEM 3a/IaHHOM JMAaIa3oHe M3MEHEHMS
XapaKTEePUCTUK U TTOKa3aHui. TOIbKO TOCIe ATOTO MPUCTYTIAIOT K padoTe.

13. Pe3ynbpTaThl M3MEpeHHH MO KaXJIOW XapaKTEPUCTHKE JOJDKHBI OBITh MPOBEPEHBI
MPEToIaBaTeIIeM.

14. Bce mepexiroueHHs B CXeMe M €€ OKOHuYaTelbHas pa3dopka Jenaercs TOJBKO C
paspelieHusi TperojaaBaTeNiss. B ciydae HEBEpHOCTH TOJYYCHHBIX JaHHBIX —pabota
nepeaesbIBaeTCs.

15. Tlocne nepexioueHUs cxema JoJKHa ObITh MPOBEpPEHA MPENO0/IaBaTEIEM.

16. B ciiyyae BO3HMKHOBEHMsI aBapUWHOM cuTyauuu (IOSIBJIEHHME JbIMa, 3alaxa rapi,
HECBOWCTBEHHBIX 3BYKOB, HCKpPHl W Jp.) Ha pabodyeM MecTe HEOOXOIMMO HEMEJICHHO
OTKJIFOYUTH CXEMY OT HAMPSHKEHUS U COOOIUTH 00 3TOM COOBITUH MpEIoaaBareto 6e3 Jo0bIxX
M3MEHEHUH B cxeMe. BMecTte ¢ mpenoaaBaresieM HaJ0 HANTH IPUUMHY aBAPUM U YCTPAHUTH €€.
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17. CtyneHT m0omKeH OEpekHO 00paImaThes ¢ MPeaOCTaBIIEMbIM €My 000pyI0BaHUEM H
KOMIIBIOTEPHON TEXHHUKOM, 3allpeIiaeTcs AesiaTh HAAMUCHA MEJIOM, KapaHaalloM WU YePHUIAMHU.
Henb3s 3arpomokiate pabouee Mecto mpuOoOpaMu U anmapaTamu, KOTOPbIE HE UCIONIb3YIOTCS B
1abopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K crueaymomeMy 3aHATHIO KaXAbIM CTYJIEHT JOJKEH COCTaBUTh OTYET IO
npeabIAyIIel 1abopaTopHOl paboTe B COOTBETCTBUHU C YCTaHOBICHHON (OPMOIi.

Crpykrypa u dhopma oTueTa 0 1ab60paTOpHOH padoTe

Otuer o n1abopaTopHOil paboTe AOKEH COJIepKaTh CleayIolInue 00s3aTeNbHbIe pa3elibl:
1. TUTYbHBIN JAHUCT

2. llenpb BBITIOTHEHUS 1a00OPATOPHON pabOTHI

3. [IpuHIMMUAaTHHBIC WIH QYHKINOHATBHBIE CXEMbI YKCIIEPUMEHTOB

4. Pe3ynbpTaThl 3KCIEPUMEHTOB B BUI€ TAOIUI U TpapUKOB

5. Teopetuueckue pacueTsl (MMpU HEOOXOAUMOCTH )

6. BriBo1bI O TabGopaTopHOi paboTe

TpebGoBanus Kk oopMIIEHHIO OTYETa O TabopaTopHOi paboTe

Odopmienne oTdera o 1a00pPaTOPHON paboTe JOKHO COOTBETCTBOBATH TPEOOBAHUSAM
npaBwiaM odopmieHus TeKcToBeiXx aokymeHToB ['OCT 7.32-2017, TOCT 2.105-2019 wu
HOpMaTUBHBIM HokyMeHTaMm ['Y Al (new.guap.ru).

11.4. Metoauueckue yka3aHus JUIsl OOYyYarOIIUXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboTsl

B Xoie BBIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYaAIONIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTusl.

st oOyvaroruxcst o 3a04HOM (opme oOydeHUs, CaMOCTOsITebHAas paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSITEILHON pabOTHI, y 00ydaromerocss GopMUpyeTcs
1enecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUs
W HaBBIKA B YCBOCHHU M CHCTEMAaTH3alMU MPUOOPETaeMbIX 3HAHHWM, 00ECIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT NOJYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSL.

MetoaudyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJarONUXCASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

11.5. Meroauyeckue ykazaHus i1 OOyYarolmuMXcsi MO0 TMPOXOXKICHUIO TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH NPEIyCMaTpPUBAET KOHTPOJb KayecTBa 3HAHUU
00yyYaromuxcs, OCyIIECTBISEMOrO B TEUEHHUE CEMEeCTpa C IIeJIbI0 OLIEHMBAHMS XO/a OCBOCHUS
JTUCIUTUIAHBI.

JU TeKyLero KOHTPOJs yCIEBAEMOCTH HCIOJIB3YIOTCS KOMIUIEKTHI TECTOBBIX 3aJaHHUN
no temam. Tect coctout u3 10-15 Bompocos. Bpems Bemonnenus 30 munyT. Tect cumrtaercs
CIaHHBIM, eclu BbIMoJHEHO He MeHee 7(0% 3anmanuif. Pe3ynbTaThl TEKyIIEro KOHTPOJIS
COO00IAI0TCA CTYIEHTaM HETIOCPEICTBEHHO Ha CIEIYIOIIEM 3aHSITHH.

Pe3ynpTaThl TEKyLIEro KOHTPOJS YCIIEBAEMOCTH YUWUTBHIBAIOTCS MpPU IPOBEICHUU
IIPOMEXYTOYHOM aTTecTannu. [Ipy HENpOXOXIEHWM TEKyHIETO KOHTPOJIA CTYICHTY CTaBHUTCS
OLICHKA «HEYJIOBIETBOPUTEIHHOY.
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11.6. Meroauyeckue ykazaHusi aJisi 0OOyYaroOUIUXCs MO MPOXOXKICHHUIO TPOMEKYTOUHOMN
aTTeCTaIUU.

[IpomexyTouHas  arTectanus  OOy4YalOIIMXCS  MpeAycMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyUYEHHBIX O0OydYarolMMcs B Ipolecce
M3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOATEIHHOU paboThl, CHOCOOHOCTH
NPUMEHSTh HMX JUIS PEIICHHUS MPAKTUYSCKUX 3a7ad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
nepuoj; SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCsl aTTECTAl[MOHHON OIEHKON «OTIMYHOM,
«XOPOIIIOY», «YIOBIETBOPUTEIHHOY», HEYIOBICTBOPUTEIHHOY.

[IpomexyTouHass aTTecTalus OILIEHMBAETCS MO pe3yjibTaTaM TEKYIIEro KOHTPOJIS
YCIIEBAGMOCTH U TIPOBOJIUTCS B (hOpMe dK3aMeHa. DK3aMEH IMPOBOUTCS B CMENIAHHOM opme TI0
BOIpOCaM, MPEACTaBICHHBIM B Tabiuie 15, B BUIE MOATOTOBKU M HM3JI0XKEHUS Pa3BEPHYTOTO
orBeta. Bpems Ha moarotoBky orera - 90 MUHYT.

Cucrema OIEHOK IPH MPOBEICHUU IMPOMEKYTOYHOW AaTTECTAlMU OCYIIECTBIAETCS B
cooTBeTCTBUU C TpeboBanusimu [lomoxkenuit «O TekylieM KOHTpOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOHM arrectanuu cryAeHToB ' YAII, oOyuarounmxcs Mo mporpaMmaM BBICHIETO
obpazoBanusi» u «O MOIYJIbHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AID.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IpOrpaMMy TUCHUTLIMHbI

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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