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AHHOTaNINA

JucuumimHa «AJIUTHBHOE IMPOU3BOJICTBO» BXOJHUT B 00Pa30BATEIBHYIO MpPOTrpamMmy
BBICIIErO OO0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata [0 HAMpPaBJICHUIO MOATOTOBKH/
cnenquanbHocT  13.03.02  «DnekTposHEpreTMka U IEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«Iudporas sneprerukay. Jucnurmmuna peanusyercs kadeapoit «Ne32y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

[1K-4 «AnauTUBHOE MPOU3BOCTBOY

Copepxanre TUCHUIUIMHBI OXBATBHIBAET KPYI BOIMPOCOB, CBS3aHHBIX C OCHOBAaMU
MPOEKTUPOBAHUS IIEKTPOTEXHUUECKON U AJIEKTPOMEXAaHWYECKOW MPOAYKIUU C MPUMEHEHHUEM
CPEICTB aBTOMATH3aIllMU IMPOCKTHPOBAHWS W JAIBHEUIINM MPOU3BOJCTBOM C MPHUMEHEHHUEM
aJIMTUBHBIX TEXHOJOTH. PaccMaTpuBaroTCs mpuMEHsieMbI€ B 3JIEKTPOIHEPTETHKE MaTepUaIbl U
METO/TbI TIOCTOOPAOOTKY U3ACTHUH.

[IpenogaBanne AMCUUIUIMHBI TpeAycMaTpuBaeT cieaytone ¢GopMbl OpraHU3alNH
y4eOHOTO0 Tpoliecca: JIEKINH, JIA00paTOpHbIE PadOThI, TPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTta 00yJaromerocs.

[TporpaMMo#i ITUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs M0 AUCIHUILUIMHE «PYCCKUN»



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro npenogaBaHus SBISETCS MOJYYCHHE 00YUYaIOMUMHUCI HEOOXOIUMBIX 3HAHHUH IS
MPUMECHECHUS AJTUTUBHBIX TEXHOJOTHH B MPOPECCHOHATBHON EATEIHHOCTH, 3HAKOMCTBO C
pasnmuyHbIMK  MeTogamMu 3D  meuyaTd, UCIOJB3YEeMBbIMH MaTepHaJlaMH W IMOJATOTOBKOMU
YOPABJISIIOUIUX MPOrpaMM ISt ocyliecTBiaeHus: 3D nevatu B 3JIEKTPOIHEPTETUKE.

1.2. JlucummuiiHa BXOIUT B  COCTaB  4YacTH, (GOPMHPYEMOH  y4aCTHUKAMH
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMSAMU WIIM WX 4acTsAMU. KOMIIETeHIIMM ¥ MHIMKATOPBI UX JTOCTHKEHUS NIPUBEIACHBI B
tabmure 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHKEHUS

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

[1K-4./1.1 Be1OMpaeT u HacTpauBaeT
000py0BaHUE aITUTUBHOTO MPOU3BOJICTBA U
HCXOJIHbIE MaTepUabl JI1 U3TOTOBJICHUS
00BEKTOB PO(eCCUOHATILHON e TENIbHOCTH U3
KOMIIO3UIIMOHHBIX MaTEpUaIoB aJIUTHBHBIMU
MeTOJIaMHU

[1K-4./1.2 ananu3upyeT UCTOUHUKH SHEPTUU U
buznueckue BICHHUS, IPOUCXOIAIINE B XO/I€
W3TOTOBJICHHS 00BEKTOB MTPO(HEeCcCHOHATEHOM
JESTEIIbHOCTH U3 KOMIIO3UIIMOHHBIX MaTepUAIOB
aJINTUBHBIMU METO/IaAMHU

ITK-4.J1.3 BBINOIHAET pacdyeThl U MPOEKTUPOBAHUE
00BEKTOB MPO(HEeCCUOHATLHOM IESITEIBHOCTH,
M3rOTABIIMBAEMBIX METOJIAMU alIUTUBHBIX
TEXHOJIOTHH1, C UCTIOJIb30BAaHUEM CUCTEM
aBTOMATU3UPOBAHHOTI'O TPOEKTUPOBAHMS
[TK-4.]1.4 BBITIOTHSAET CTAaTUYECKUIN aHAN3
MOJIETH U3/EIusl, IPOU3BOIUMOI0 METOAaMHU
aJIUTUBHBIX TEXHOJIOTHH

[Tpodeccuonanbusie | [1K-4 AnnutuBHOE
KOMIIETEHIINHU MIPOU3BOICTBO

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunimHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX JTUCIUIUIAH:

— «HMmxenepHas ¥ KOMIILIOTEpHAS TpaduKa,

— «lIpuknamHas MeXaHUuKay,

— «MarepualoBEICHHE ).

3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUTLIAH:

— «IIpou3BojicTBEHHAS IPSIIUILIOMHAS IPAKTHKA,

— «Hanucaaue BKP».

3. OO0BEM H TPYJTOEMKOCTh JUCIIUILTAHBI




Jlanubie 00 oOmieM o0beMe AMCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 10 TUCIUIUTHHE (M pacmpeieieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JTUCIUILITMHbI

TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0Mo6KuU 34 34
AyoumopHhusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTtuueckue/cemunapckue 3ansatus (113),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
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. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDb

Paznensl, TeMbl TUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KT CPC
(dac) (dac) (uac) (dac) (gac)
Cemectp 7
Pasnen 1. BBenenue B aIuTUBHEBIE TEXHOJIOTUH
Tema 1.1. OOmme TepMUHBI, KIacCUPUKAIIHS
AJTUTUBHBIX TEXHOJIOTHH.
Tema 1.2. OCHOBBI aBTOMAaTH3aLUU ITPOLIECCOB. 4 2 4
Tema 1.3. OOoOmeHHas cxema omepanuii mpu
MPOTOTUITUPOBAHUH.
Tema 1.4. Cneunduka paboThl Ha pa3HBIX
YCTPOMCTBAX aJJIMTUBHBIX TEXHOJIOTHH.
Pasgen 2. OCHOBBI aJIUTUBHBIX TEXHOJIOTHIH
Tema 2.1. ®oTONONMMEPU3ALNOHHBIE MaTEepUAIbL.
JlazepHast ctepeonuTorpadus.
Tema 2.2. Jly4eBble CHCTEMBI NPOTOTHUIIHPOBAHWS.
MeTo/1pI TPOTOTUITUPOBAHUS Ha TTOPOIITKOBOM OCHOBE.
Tema 2.3. TpeGoBaHUs K NPUMEHAEMBIM MaTepHaIaM 6 5 4 6
B 3NEKTPOIHEPTETHKE, MIPUMEHSEMBIX JUTST
M3TOTOBJIEHUS KOMITOHEHTOB amNMapaToB 3aIllUThl U
npeoOpa3oBaTesei.
Tema 2.4. DTanbl TEXHOJIOTHYECKOTO IIpoLecca
M3TOTOBJICHHUSI MHTETPATHHBIX MUKPOCXEM.




Pazgen 3. Ilpumenenue aaguUTHUBHBIX TEXHOJOTUH B

3JIEKTPOIHEPTECTUKE

Tema 3.1. Boibop MaTepuanoB, KOHCTPYHPOBaHHE H

JIV3aiiH.

Tema 3.2. Ilogroroska 3D Moxeneii, HOATrOTOBKAa 5 10 4 7

YHPaBISIONINX TIPOTPaMM.

Tema 3.3. IlpuMeHeHHe MpPOTOTUIIMPOBAHUS B

MAIIMHOCTPOCHUH U JICKTPOIHEPTETHKE.

Tema 3.4. AHanm3 ¥ IIaHUPOBAHUE, TIPOU3BOJICTBO

OCHACTKH B ITPOMBIIIUICHHOCTH.

Pazmen 4. IloctoOpaboTka  um3genuii, TOCHE

M3TOTOBJICHHS METOAAMU aIJUTUBHBIX TCXHOJIOTHI.

Tema 4.1. IlocTtoOpaboTka 3IIEKTPOTEXHHUSCKHUX

15631 (17171 rnocie MIPUMEHEHUS A IUTUBHBIX 2 9 4

TCXHOJIOTHI.

Tema 4.2. TeXHOJIOTMM OYNCTKH U 3aIUTHI U3ICIIHS IS

JIAJIbHEMILIEN SKCIUTyaTaluu.

HUroro B cemectpe: 17 17 17 21
Htoro 17 17 17 0 21

IIpakThueckass IOATOTOBKA 3aKIIOYAETCs B  HENOCPEICTBEHHOM  BBINOJIHEHUH
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIWH, CBSA3aHHBIX C  Oya;ymei
npodecCHOHATIBHOMN 1A TEITbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIHMOHHOTO UK

Howme
p Ha3BaHI/Ie n coaepmaHI/Ie paSI[eJIOB 1 TEM JICKIIMOHHBIX 3aHATUNU
paznena

1 BBenenue B aliuTUBHBIE TEXHOJIOTHH, OOIIHE TEPMUHBI, KITaCCU(UKAIINS aJITATHBHBIX
TEXHOJIOTH{, OCHOBBI aBTOMAaTH3aIlNH IPOIIECCOB, 0000IIEHHAs CXeMa OTIepaliii pH
MPOTOTUITUPOBAHUH, CICIU(HKA paOOThI Ha Pa3HBIX YCTPONUCTBAX aJIUTUBHBIX TEXHOJIOTHUH.

2 OCHOBEBI AU TUBHBIX TeXHOHOFHﬁ, (I)OTOHOJ'II/IMepI/ISaI_II/IOHHHe MaTcpuajibl, JIa3CpHaAsI
CTepeOJ’II/ITOI‘pa(bI/IH, JIYYCBBIC CUCTEMBI ITPOTOTUIIMPOBAHNA, MCTO/AbI IIPOTOTUIIMPOBAHNA HA
HOpOIHKOBOﬁ OCHOBC, Tpe60BaHI/ISI K IPpUMEHACMBIM MaTcpuajiaM B 3JICKTPOIHEPICTHUKE,
MNPUMCHSCMBIX JIS1 U3TOTOBJICHUA KOMIIOHCHTOB allllapaTOB 3alllUThI 1 npeoGpa3OBaTeneI71,
9Tallbl TEXHOJOI'MYECKOT'O IMpOo1eCcCa U3roTOBJICHUA UHTETPAJIbHBIX MUKPOCXEM.

3 IIpumMeHeHue aJIMTUBHBIX TEXHOJIOTHH B 3JIEKTPOSHEPT€THKE, BEIOOP MaTepHaJIOB,
KOHCTPYMPOBAaHHE U IN3alH, MOATOTOBKA 3D Mozeneil, MOAroToBKa yIpaBIIsSIOLINX
IIporpamm, NPUMEHEHNE IPOTOTUIIMPOBAHUS B MAIIMHOCTPOEHUU U AIIEKTPOIHEPTETUKE,
aHaJIU3 U IUIAHUPOBAHUE, IPOU3BOACTBO OCHACTKU B IIPOMBIIUIEHHOCTH.

4 [TocToOpaboTKa U3/eNn, TOC/Ie U3rOTOBJICHUS METOIaMH aJITUTUBHBIX TEXHOJIOTHH,
MocTOOpPabOTKA IIEKTPOTEXHUICSCKUX U3ICTUH TI0CTIe IPUMEHECHUS Al TUTHBHBIX

TeXHOJ’IOFHﬁ, TCXHOJIOTHMHW OUYMCTKH M 3alllUThI U3OCTINA IJIA I[aJ'H:HefIH.ICfI OKCILTyaTalluu.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh




N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(gac) JIMHBI
Cemectp 7
1 Br16op agauTuBHOMN Pacuyerno- 2 2 1
YCTaHOBKH rpaduueckas paboTa
2 | Ucrounuku sHepruu PacueTHo- 2 2 2
aJIMTUBHBIX rpaguydeckas pabora
YCTaHOBOK
3 W3roroBnenue PacuetHo- 3 3 2
00BEKTOB rpadudeckas pabora
IIEKTPOIHEPTCTUKH
metonoM FDM
4 [TpousBoacTBa PacuetHo- 3 3 3
3JIEMEHTOB rpadudeckas pabora
ANMEKTPUICCKUX
MAaIIH METO/IaMU
aITATUBHBIX
TEXHOJIOTUI
5 Hacrpoiika neuatu PacuerHo- 3 3 3
KopImyca rpadudeckas pabora
ABTOMATHYECKOTO
BBIKJTIOYATEISI
6 Keiic «Brenpenue PacuerHo- 4 4 3
aJJTATHBHBIX rpadudeckas pabora
TEXHOJIOTHH B
MIPOU3BOICTBEHHBIN
IPOIIECC)
Bceero 17
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HanmenoBanwue 1abopaTopHBIX padboT TpynoemKocTs, | mpakTHHECKOH | paszena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 7
1 KanubpoBka afIuTUBHON YCTAaHOBKH 4 4 2
2 [Teuats Ha FDM mipunTEpE 4 4 3
3 ITeuats Ha LCD npunrepe 2 2 4
4 3D ckaHupoBaHHE U3IETH 3 3 4
5 PeBepcrBHBIN HHKHHUPUHT 4 4 4
Bcero 17

4.5. KypcoBoe nmpoeKkTHpoBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0IuLe 7.

Tabauna 7 — Bunbl caMmocTosaTenbHON pabOThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 7,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuana
10 10
nucuurinHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jowmamnee 3ananue ([13)
IToaroroBka K MpoOMEXyTOUHOU 6 6
atrecrauuu (ITA)
Bcero: 21 21

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKAE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHbBIX U3TaHUN
[lepedyeHpb neUaTHBIX U DJCKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U JIEKTPOHHBIX YUEOHBIX M31aHUI

Kommuectso
9K3e OB B
Hlucp/ bubnuorpaduueckas ccpiika 61/16%1@
URL ampec
(KpoMe AIIeKTPOHHBIX
HK3EMILISIPOB)
ANJTMTUBHBIE TEXHOJIOTHH B 3JIEKTPOIHEPIETHKE : yueOHOE
nocobue / A. B. Pricun, C. B. Conénsrii ; C.-Iletepb. roc.
621.3 YH-T ~ @’pOKOCM.  HIpUOOPOCTPOEHHUs. -  DJIEKTPOH. 5
P95 TekcToBble naH. - Cankr-llerepOypr : Uzn-so I'VAIL
2023. - 66 c.
OcHoBbl pabotel B NX Siemens : yueOHO-METOAUYECKOE
mocooue / A. B. Pricun, C. B. Conensiii, O. 4. Coinenas,
681.5 B. II. Kysemenko ; C.-Ilerep6. roc. yH-T a’poKOCM. 5
O-75 npuOOPOCTPOCHHUS. - DINEKTPOH. TEKCTOBbIE AaH. - CaHKT-
[TetepOypr : U3n-Bo 'YAIIL, 2021. - 53 c.
[MpoexktupoBanne u Mmoaenupoanue B T-Flex CAD
yuebHO-MeToinyeckoe mocobue / A. B. Pwicun, C. B.
681.5 N
0-75 Conénniii, B. II. Kyspmenko ; C.-Ilerep0. roc. yH-T 5
a’POKOCM. IPUOOPOCTPOCHHUS. - DIIEKTPOH. TEKCTOBBIE JaH.
- Cankrt-IlerepOypr : U3n-so I'VAIL 2023. - 78 c.
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[IpoexktupoBanne u wMopaenupoanue B T-Flex CAD
yueOHOo-MeToudeckoe mocobue / A. B. Pwicun, C. B.
004 Conénmii, B. II. Kyssmenko ; C.-lIlerep0. roc. yH-T 5
P95 a’pokocm. mpubopoctpoenus. - Cankr-IletepOypr : Uzn-
Bo ['YAII, 2023. - 78 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — TlepedyeHb 9JIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(MOPMAIIMOHHO-
TEJCKOMMYHHKAIMOHHOU ceTr «MHTepHeT»

URL anpec HaumeHnoBanue
https://support.ultimaker.com/hc/en-us CrpaBounbie MaTepuaiibl Ultimaker Cura
ttps://www.thingiverse.com/ [Tnarpopma mis oomena STL monensimu

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

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecIieueHHs peacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKOH 6a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)
1 JlexumOHHAS Ay AUTOPHUS 21-21
MynbTumeanitHas JeKUMOHHAs ayAUTOPUS 31-04
3 | CnenuanusupoBanHas 1aboparopust «HoBbIx 417
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MMPOU3BOJACTBCHHBIX TEXHOJIOTHi»

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTECTALUH
o0yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabimue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISL IPOBECHUS POMEKYTOYHOM aTTeCTalluu

Bua npomMeXyToO4HOM aTTeCTalluu [IepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH

Cnucok BOMPOCOB K IK3aMEHY,
TecThl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIIMH OOyJaromIMMUCs TMpUMEHSeTcsl 5-0aibHas MIKaja OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS

100-0ayutpHass  mkaia

MOJYJIbHO-PEHTHHTOBOM  cHCTeMbl ~ YHHUBEpPCUTETa,  IpaBHiia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YpoBHS cpOpPMHUPOBAHHOCTH KOMIETEHITHIH

Or11eHKa KOMITETEHIUI

5-0ayupHad mIKama

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
<(Ga4YTCHO»

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUICCKOM
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— CBOOOJIHO BJIAJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX MOHSITHIA.

(XOPOLIO»
(Ga4YTCHO»

— o0yJaromuicss TBEPIO YCBOMJI MPOrPaMMHBIN MaTepHall, TPaMOTHO
M, TIO0 CYIIECTBY, HW3JlaraeT ero, ONUpasCh HAa 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY, M3JIara€T €ro, ONUpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHECHHHM 3HAHUI
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHMS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTHYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»

— o0OyJaromuicss HE YCBOWJ 3HAYUTEIBHOH 4YacTH MPOTrPAMMHOIO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MIpH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKECHHUS;

— He GOpMYIHUPYET BEIBOJIOB M 0000IIICHUIA.
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10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bompocsr 1yist sk3amMeHa npeacTaBieHsl B Tadbnuie 15.

Ta6muma 15 — Borpocs! i1 9k3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJsl IK3aMeHa
n/m WHJUKATOpa

1 1. BricTpoe npoToTunupoBanue [MK-4.11.1
2. AITUTHBHBIC TEXHOJIOTHA
3. [IporoTunuposanue
4. XapakTepUCTUKU IPOTOTUIIA
5. [laru GpICTPOro MPOTOTUITHMPOBAHUS
6. TouyHOCTE BOCIPOM3BENCHUS
7. SLA meron
8. FDM meton
9. SLS meron
10. Tpexmepuoe monenupoBanue cpeactsamu CAIIP
11.  KouBepraius u nepenaya JaHHBIX
12.  IlpoBepka u MOATOTOBKA K paboTe
13. [TocnoliHOE TOCTpOEHNE U3IeTTUS
14.  VYpanenue nojaepkek u nmoctoopadoTka
15.  CryneH4arocTtb
16.  ®opmar STL
17. VYnpasnsiomme KOMaH bl
18. OpuenTanus u3aenus
19. [Tonnep>kuBaroiue CTpyKTyphbl
20.  Bwujpl penieTok 3arnoaHeH

2 21. doTononuMepu3anOHHbIC MaTePUATIbI I1K-4./1.2
22.  MexaHHU3MBI M CKOPOCTH PEAKLIUi MTOJIUMEPHU3aLuT
23.  JlazepHas crepeonurorpadus
24, MeTobl CKaHUPOBAHUS MPH JIA3€PHON cTepeoauTorpadun
25.  Ilporecc U3rOTOBIEHUS MHTETPATBHBIX MHKPOCXEM
26.  TpebGoBaHMs K MaTepuaiaM B SHEPTETHUKE
27.  V3rotoBiieHHE IPOTOTHUIIOB C UCIIOJIb30BAHHEM HECKOJIBKUX
MaTepHaoB
28. OunCcTKa ¥ 3alIUTa U3IEITHI
29.  TIlporecc sKCTpy3uH
30.  OObeMHBIN pacxoja U CKOPOCTh MevyaTu
31.  Kpucramm3amus u oXJ1axaeHne
32.  Hlupuna TMHUA U TPOYHOCTH IEPUMETPOB
33.  Marepwuainsl AJisi SKCTPY3HH
34. OcHnactka mig FDM neuatu
35.  IIpomomnbHas U monepeyHasi MPOYHOCTb
36.  KomOuMHT U OTKaThI
37.  TledaTh C HECKOIBKUMH IKCTPYACPAMH
38. Coznanue TUThEBBIX (HOpM
39.  Mertoapl OBICTPOTO MPOTOTHITMPOBAHUS HA TIOPOIIKOBOH OCHOBE
40. Buabl noponikos

3 41.  MakpOoKHHETHKA CIIEeKaHUs [K-4.71.3
42.  TeepnodaszHoe criekaHue
43.  KuakodaszHoe criekaHue
44.  Xummudeckoe CrieKaHue
45.  DJEeKTpOHHO-TY4YEeBOE IJIaBJICHUE
46. Kunematuka gBUKEHHUS TOIOBEI
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47. CyOcTpakTUBHBIE TEXHOJIOTHH OBICTPOTO MPOTOTHITMPOBAHUS
48.  KoHcTpyupoBaHHE U THU3aiTH
49. CepuiiHoe TPOU3BOACTBO MOJIEJICH MPU MOMOIIH AJTAUTUBHBIX
TEXHOJIOTHI
50.  Cucrema ympasnenus 3D nedarbio
51.  HarpeBarenabHbIC 3JIEMEHTHI
52.  Dkcrpynepst Bouden u Direct
53.  Hotend u Coldend
54.  KamuGpoBka o0opynoBaHus
55.  Linear advance
56.  IloBbleHNe KayecTBa MeYaTH
57.  AJIUTUBHBIE TEXHOJOTHH B SHEPTreTUKE
58.  MocTbl U HaBUCAHUS
59.  JledbexTs meuatu
60.  Xumuueckue cnocoObl 00pabOTKH

4 61.  Mexanuueckue crocodbl 00padOTKH [1K-4./1.4
62.  3aBHCHMOCTbH TOJIIIUHBI CJIOSI U CTEHKH OT COILIa
63. Hcnonb3oBaHue OalieH
64.  PexuM pasriaxuBaHUS
65. G-kxop niist ctapTa nevatu
66.  G-koj ayst OKOHYAHUS TIEYaTH
67. IIU/-perynstop TemmepaTypsl
68. OcHosuble TpeboBanus k CAD-MoesM, UCTIONb3YEMBIX JITIS
aJIMTUBHOTO MPOU3BOJICTBA
69.  TBepmoTenbHast KOHCTPYKTHBHAS T€OMETPHSI?
70. KonTypHoe npencrasienue?
71. B 4ewm 3akimo4aroTcs JOCTOMHCTBA U HEIOCTATKH (popmara
ASCII?
72.  KakuMm 00pa3oM OCYIIECTBISETCS IKCIIOPT TEOMETPHIECKUX
moneneit B popmar STL B coBpemennbsix CAD-cucremax?
73. B uem 3akirodaeTcs nmpoodiieMa n30bITOYHOCTH TaHHBIX TTPU
ucnonb3oBanuu STL unrtepdeiica?
74.  Kaxkue Tononoruyeckre npodieMbl MOTYT HaOIIOAaThCsl IPU
UCIOJIb30BaHUU I€OMETPUYECKUX Mozenei B popmare STL?
75.  Kakue reomeTrpuyeckue mpoodIeMbl MOTYT UMETh MECTO TIPH
HCIIOJIb30BaHUU TeoMeTpudeckux Moaeneit B popmare STL?
76.  Kakue OCHOBHBIE XapaKTEPUCTHKH OINPEACTSIOT OPUCHTAIINIO
JIeTaJIH TIPH €€ TIOCTPOCHUH aJIUTUBHBIMU METOIaMH?
77.  Kakue (yHKIIUU BBINONHACT MOJACPKKA ASTATH MPHU €€
MOCTPOCHHUH I TUTHBHBIMHA METOAAMU?
78. U3 xakux (yHKIIMOHAJIBHBIX 30H COCTOUT MOJACPKKA AeTanu?
79.  Kakwue BUIBI MOAIEPKUBAIOIIUX CTPYKTYP UCTIOIB3YIOTCS TIPH
MOCTPOCHUU AeTaeil alIUTUBHBIMU METOJaMU?
80.  Kakxum 00pa3oM OCyIIECTBISICTCS pa3pe3ka MOJICITH Ha CIIOU
OJIMHAKOBOH TONIIMHBI MIPH MOATOTOBKE K MOCTPOSHUIO aITUTUBHBIMH
METOJJaMH?

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) mis 3adera / qudd. 3adera

Kon

No /1t ITepeuens Bompocos (3amay) st 3adera / nudd. 3adera
p p (3ana9) 1 A UHIMKATOPA

Y4eOHbBIM MIJIAHOM HE IPEAYCMOTPEHO
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[lepeyeHp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIIOIHEHUS KypCOBOM pabOTHI
MpeACTaBICHBI B Ta0wmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MTPOSKTUPOBAHMSI/BHIIOJTHEHHUSI KYPCOBOM paboThI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
- KypCOBOH paboThl

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeAcTaBIeHbI B Tabmwuie 18.

Tabauna 18 — IlpumepHbIi IepeyeHb BONPOCOB JJIsl TECTOB

No . Kon
[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
/o WHJIUKAaTOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIO0OPOM OOHO20 BEPHO20 OMEema
U3 Yemvipex npedioNCeHHbIX U 000CHO8aNUeM 8bIOOPA

Wuctpykmus: [IpounTaiite TeKCT, BRIOEPUTE MPABIIBHBIA OTBET U 3AIUIIUTE apTyMEHTHI,
000CHOBBIBAOIIIME BEIOOP OTBETA

1 | Kakoe MakcuMalbHOE  KOJHMYECTBO MarepuasioB  MoxkeT  ObiTh | [IK-4.J1.1
MCTOJIB30BaHO MK UCTONb30BaHuM Polyjet TexHomoruu?
1)2

2)4

3)8

4) 16

2 | Kak MOXHO JtenaTh pe3b0OBBIE OTBEPCTHS B JeTansix, usrorasnuBaeMsix | [1K-4.J1.2
METOJIaMU a/ITUTUBHBIX TEXHOJIOTUI?

1) BnauBats s1aTyHHBIE pe3b00BbIE BCTABKH.
2) [IpoexktupoBath pe3b0y B JeTaIIH.

3) Hapesatb pe3b0y mocie neyati METYUKOM.
4) Bce BapuaHTHI.

3 Uro HeoOxoaumo caenath nepea 3D neuaThio? I1K-4./1.3
1) OxnaauTh MeYaTaroIIyo roJIoBY.

2) ObecrieunTh aAre3uBHBIN CIION Ha CTOJIE.

3) OGecrneunTh aAT€3UBHBIN CIION Ha YKCTPYIEpE.

4) BpyuHylo TepeIBUHYTH TI€UaTalON[yl0 TOJIOBY B JOMAIlHEe
ITOJIOYKECHHE.

4 | Kak Henp3s W3rOTOBUTh H3JA€IHME ¢ HaBucaromumu snemeHTamu | [1K-4.]].4
ucnoius3ys FDM texnonoruto?

1. C nomomnsto CAITP 106aBuTh MoaIep kKU MO HABUCAIOIINE
3JIEMEHTBHI.

2. [loBepHyTh eTaNb Tak, YTOOBI HE OBUIO HABUCAIOIINUX 3JIEMEHTOB.

3. Mcnonb30BaTh METAINTMYECKUI MMOPOIIOK B KAYECTBE MOJIEPKEK.

4. Vicnonb30BaTh ciaiicep AJist IOCTPOCHUE UCKYCCTBEHHBIX MOAIECPKEK.

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM HECKOIbKUX BAPUAHMOB OMBEeMd
U3 NPEONONCEHHBIX U PA3BEPHYMBIM 0OOCHOBAHUEM 8bIOOPA

Wuctpykuus: [IpounTaiite Tekct, BEIOEpUTE TPaBUIIBHBIC BAPUAHTHI OTBETA U
3aIUIIATE aPTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB

5 \B KakoM Qopmate skcnoptupyercs 3D Moxens asis  JaNbHEWIIEro \ MMK-4. /1.1
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HU3TrOTOBJICHHUA MCTOAAMU aJAUTHUBHBIX TCXHOJIOTI nii?

1. STL.
2. STEP.
3. 3DP.
4. CTL.

6 | Kakue u3 cienyromux yrBepKaeHuid o (oronoiaumeproii 3D-mevaru | [TK-4.]1.2
BEpHbI?

1. ®oTonoauMepHas eyaTb UCHOJb3YET KUIKUE CMOJIbI, KOTOpPbIE
3aTBEPACBAIOT MOJ] BO3ACHCTBUEM yIbTPA(PHOIETOBOTO CBETA.

2. nsa poTononumepHoii neyatu o0sa3aTenbHO TpeOyeTces MoaIepKKa
MOJIEeTIeH, TaK KaK MaTepuasl He MOXKET YACPKUBATH (hOpMY
CaMOCTOATEIIBHO.

3. ®otononumepHsbie 3D-PUHTEPHI MOTYT CO3aBaTh OOBEKTHI C
BBICOKOMW JIeTaIN3aIue 1 I1aJKo1 MOBEPXHOCTHIO.

4. dorononuMepHas revyaTh NOJIXOAUT TOJIBKO JIJISt CO3aHusl KPYITHBIX
00bekToB Oosee 100 KyOMUECKHM CaHTHUMETDA.

7 | Kakoe mporpamMmHOe OoOecrieueHne HCIoyib3yeTcs it npoektupoBanus | [TK-4./1.3
3D Mopenu, C UEIbIO €€ JaIbHEHIIEro HW3rOTOBJICHUS METOJIaMU
aJAIUTUBHBIX TEXHOJOTUNA?

1. ELCUT.
2.SolidWorks.
3. SimInTech.
4. T-Flex.

8 3adyeM IpPOBOAUTH CTATUUECKUM aHAIU3 U3JeIus? [IK-4./1.4

1. Onpenenenue MEKTPOMArHUTHBIX XapaKTEPUCTUK U3/1ETHS.

2. BolsiBneHre MakCUMAalbHBIX HAPSDKEHUH U 1eopMaliui.

3. Pacuer a’pouHaMUUYECKIX CBOMCTB.

4. Beibop marepuaia.

3 mun. 3aoanue 3AKpblmo2co muna Ha yCmaHnoe6jJ1eHue Coomeemcmeus

WNuctpykuus: [IpounTtaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Ka)kq0i MO3ULIMU, JAHHOU B
JICBOM CTOJ'I6I.I€, HO,Z[66pI/IT6 COOTBCTCTBYIOIIYIO MMO3UILINIO B IIPABOM CTOJ'I6LI€

9 | CooTHecuTe MaTepualibl M aAJJIMTHBHBIE TEXHOJIIOTUH, B KOTOphIX OH | [TK-4.]].1
HCIIONTB3YETCS.

1. doromonumepsl (SLA)
2. PLA (FDM)
3. ATFOMHHUEBBII TOPOIIOK (SLM)
4. PETG (FDM)
5. ABS (FDM)
6. TuTaHOBBII MOPOIIOK (SLM)

10 | CootHecure TexHOMOrHH 3D-MeUaTH ¢ UX ONMUCAHUSIMHU. [K-4.]1.2

Kareropuu:

A. FDM (Fused Deposition Modeling)

B. SLA (Stereolithography)

C. SLS (Selective Laser Sintering)

D. DLP (Digital Light Processing)

BapuanTsl 0TBETOB:

1. Mcionp3yeT NOpONIKOBBII MaTEpHaIl, KOTOPBIN CIIEKAETCS JIa3epOM ISt
CO3/1aHUS 00BEKTA.

2. OcHOBaHa Ha MOCIOWHOM HAIUIABJIEHUH TEPMOTUIACTHKA Yepe3
IKCTPYAEP.

3. Ucnonp3yeT KUKy GOTOMOJIUMEPHYIO CMOJTY, KOTOpasi 3aTBEPAEBAET
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I0JT BO3/ICHCTBHEM YIbTPA(pHOIETOBOIO CBETA.
4. IToxoxa Ha SLA, HO UCHIOJB3YET MPOEKTOP IJIs1 OJHOBPEMEHHOTO
OTBEPKJICHHUS LIEJIOT0 CJIOSI CMOJIBL.

11 | CooTHecute MaTepuaisl ¢ TeXHOJIOTUIMH 3D-meuaTH, it kotopbix oun | [1K-4.71.3
MOAXOJIAT.
Kareropuu:
A.PLA
B. ®orononumepnas cmoa
C. HeilsloHOBBIN IOPOILIOK
D. Metajuinueckuii mopoImok
BapuaHTbl OTBETOB!
1. FDM
2.SLA
3. SLS
4. DMLS (Direct Metal Laser Sintering)
12 | CoorHecHTe 3TaAIBI QATUTHBHOIO MPOU3BOACTBA C UX OMHCAHUSIMH. [1IK-4./1.4
Kareropuu:
A. Tloaroroska 3D-monenu
B. Ileyats
C. ITocTobpaboTka
D. Kontpouis kauecTBa
Bapuantsl oTBETOB:
1. Hapeska mozenu Ha ciou u reHepanus G-koja st IpuHTepa.
2. Y nanenue noaaepxex, nindoBKa, MOKpacka Wik TepMoodpaboTka
TrOTOBOTO WU3/1ETHSI.
3. [IpoBepka reoMeTpruu U MEXaHUYECKUX CBOMCTB FOTOBOI'O U3/1EIHUA.
4. IlocnoitHoe co3aanne 00bEKTa C UCIOIb30BAaHUEM BHIOPAHHOM
TEXHOJIOTHH.
4 mun. 3aoanue 3aKpvblmoco muna Ha yCnmaHoeleHue nocneoo8amenbHoCmu
Nucrpyknus: [IpounTtaiiTe TEKCT U YCTAaHOBUTE IOCIIEN0BATEINBHOCTb.
SanummuTe COOTBCTCTBYIOIYIO IMOCIICAOBATCIIBHOCTD 6yKB CJICBA HAIIpaBO
13 | PaccraBbTe aTamnsl padotel FDM 3D-nipunTepa B paBUIbHON IK-4./1.1
MIOCJIEZI0BATEIBHOCTH.
BapuanTbl 0TBETOB:
1. Harpes skcTpyaepa u miatopmsl.
2. 3arpy3ka ¢uiiaMeHTa B SKCTpYep.
3. Hapeska 3D-Monenu Ha ciou u renepanus G-kofaa.
4. TlocnoitHOE HaIIaBI€HUE MaTepHaa.
5. OxJyaxeHue roToBOro U3/1eusl.
6. Y nanenue nojaepkek (eciau OHU ecTh).
14 | PaccraBbTe 3Tamnsl MOCTOOPAOOTKHU M31eiHsl, HarleyaTraHHOro Ha SLA- [IK-4./]1.2
MIPUHTEPE, B IPABUIIHLHOM MOCIEI0BATEIbHOCTH.
BapuanTsl 0TBETOB:
1. IIpomMbIBKa MOZENIH B U30IIPOITHIIOBOM CITUPTE.
2. YO®-0TBepKI€HUE MOJEIIH.
3. Ynasnenue noaaepxex.
4. llInudoBka MOBEPXHOCTH.
5. HaneceHue 3alUTHOTO MOKPBITHS.
15 | PaccraBbTe komnoneHTsl FDM 3D-nipuHTEpa B MOpsAKE UX Y4acTHS B ITK-4./1.3

IMpOoNHECCe nNcHaTH.
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BapuaHTbl OTBETOB:

1. DkcTpynep.

2. lllaroBble ABUTATEIH.

3. [Inatdhopma asis reyaTy.
4. HarpeBarenbHbIN 3JIEMEHT.
5. JlaTuuk Temmeparypsl.

6. Katymka ¢ ¢punameHTom.
7. Cucrema oxXJIaKIeHUS.

16 | [TocnemoBaTenbHOCTD EHCTBUI Ui MPOBEACHUs cTaTuyeckoro aHanusa | [1K-4.1.4
n3neims B SolidWorks.

. Co3ganune ceTku

. [IpuMeHeHne HArpy30K

. Co3nanne Moenu

. Haznauenue marepuaion

. Co3ganme oTuyera

. [IpocMoTp pe3ynbpTaToB

. Co3gaHre HOBOT'O MCCIICAOBAHUS
. [IpMeHeHHe 3aKpeTICHHH

9. 3anyck aHanmn3za

03O\ LN kW~

5 mun. 3adanue omkpuimozo muna c pa3eepHymovimM Omeemom

Wuctpykuus: [IpounTaiite TEKCT U 3alUIINTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET
WIY HalUIINTE IPOIMYIIEHHOE CJIOBO/CII0OBOCOUETaHHE

17 | B agauTHBHOM MPOM3BOJACTBE IS CO3MaHHsS wu3Aeauii ucmonb3yercs | [TK-4.J1.1
METO/T HOCJIOMHOIO .

18 | OguH W3 caMbIX pPACHpPOCTPAHCHHBIX MarepuasioB B aaautuBHOM | [TK-4.]1.2
MPOU3BOACTBE — 3TO , KOTOphId ucnons3yercs auas 3D-
IeYaTH.

19 | Ins co3maHus MeETaUIMYSCKUX JeTajed B aqauTUBHOM mpousBojctee | [1K-4.71.3
4aCTO MPUMEHSETCS] TEXHOJIOTHSI JIA3€pHOTO CIIEKAHMSI.

20 | B anmuTHBHOM TPOM3BOJICTBE JJISl CO3JIAHHS CIIOKHBIX TE€OMETPHUYECKIX [1IK-4./1.4
(hopM HacTo MCIOJIb3yeTCs MOJEIUPOBAHUE.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYarolUXCsl 3a09HON (hOpPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEro KOHTPOJISL YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJarommxcs
I'VAIL

11. Meroauveckre yKazaHus I 00y4JarOmUXCs 0 OCBOCHUIO JUCITUTUTHHBI
[lenpro mpenogaBaHus SIBISETCS MOTYYeHHE 00yJarOIMMUCS HEOOXOAUMBIX 3HAHUHN IS

MNPUMCHCHUA aAOJUTUBHBIX TEXHOJIOTUM B HpO(i)eCCI/IOHaJIBHOI\/'I ACATCIIBHOCTH, 3HAKOMCTBO C
pa3indHbiMU  METOJAaMHU 3D neyatu, MHUCHOJIb3YCMBIMH MaTCpruajlaMu U MOATOTOBKOM
YHOpaBJIAOMUX MIPOTrpaMm Il OCYIICCTBIICHUSA 3D neuatu B QJICKTPOOHCPI'CTUKE.
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3amayaMu  AMCLUMIUIMHBL SIBISIETCS  (OPMUPOBAHHE Y OOYyYarolIMXCS TOHUMaHUS
OPUHLIMIIOB  paboThl  00OpPYINOBaHMS, MNPUMEHSIEMbIX B  AJJUTHBHBIX  TEXHOJOTHSIX,
dbopMUpOBaHHE KOMIIETEHI[MH, TO3BOJSIONICH MPOU3BOAUTH pacdyeT M MPOEKTUPOBAHUE
O0BEKTOB AJEKTPOIHEPIeTUKH C HCIHOJIH30BAHUEM HOBBIX IPOU3BOJCTBEHHBIX TEXHOJIOTHUH,
dbopMupoBaHHE KOMIIETEHIMH, [O3BOJISIIOIICH TMPUMEHSATh pa3Hble THUIBl  aJTUTHUBHBIX
TEXHOJIOTHIl, MaTepuajbl M MPOrpaMMHOE OOecleueHUe [Isl HCIOJIb30BAHMS aIJAUTHBHBIX
TEXHOJIOTHH, ¢opMupoBaHue Yy OOy4YalOIIUXCS CHOCOOHOCTH OCYIIECTBICHUS TEXHHUKO-
SKOHOMHYECKOTO 00OCHOBAHUS IPOEKTOB.

11.1. Meroauueckue ykasaHHs A OOy4arOIIUXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JIEKLIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoKoe U sICHOE WU3JIoKEeHHe ydeOHoro marepuana. HasHayeHue cOBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO I103HaHMS, HOBEWUIIMX
JOCTUKEHUI HaydyHOW MbIcau. B yueOHOM mporecce JeKIusl BBIITOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIus packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuara;

— IIOJIy4YECHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IPENOIaBaTeleM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPeAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOsiBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsSI HA OJMKailine rofpl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepualil (BBIACNSTH IJIaBHBIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd  ClIaliloB |
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKkTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa;

— Bsenenue B alTUTUBHBIE TEXHOJIOTHH;

— OCHOBBI aITUTUBHBIX TEXHOJIOTUH,

— llpuMeHeHune aiIUTUBHBIX TEXHOJIOTUI B DJIEKTPOIHEPIETHKE;

— IlocrobpaboTka OOBEKTOB 3IIEKTPOIHEPIETHUKHU, IOCIE H3TOTOBIEHUS METOJaMH
aJIUTUBHBIX TEXHOJIOTUH.

11.2. Meroauueckue yKazaHHs Uil OOYYarOIIUXCS IO MPOXOXKICHHIO TPAKTUYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHusanuu y4eOHOro
npoliecca, 3aKII0Yaroniascs B BBITOJTHEHUN 00YJaloUIMMHUCS 10T pYKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEeHNs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATHS ISl 00y4arOIIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHMU U HaBBIKOB MPAKTUYECKOU IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.
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[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YYAIOIIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, paclidpeHHe M JAeTaju3alus 3HAHUW TpU pelIeHUuU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YEeHHUS KOHKPETHOW yueOHOI
JUCIUILINHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHUI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00yJeHUsI.

TpeboBanust K MPOBEACHUIO MPAKTUYESCKUX 3aHITUN

1. Bce cTynmeHThl MOMKHBI OBITh O3HAKOMJICHBI C TEMaMH NPAKTHYECKHUX 3aHSATHH,
MPUBEICHHBIMH B Ta0nuIie 5.

2. TlpakTuueckue 3aHATHS IEIECOO0Pa3HO TMPOBOJIUTH IO TEMaM, MPEIBAPHTEILHO
M3YYEHHBIMH CTYJE€HTAMHU Ha JIEKLUHUIX UM CAMOCTOSTEIBHO.

3. C uenbto noBeImeHUs 3PHEKTUBHOCTH MPAKTUICCKUX 3aHATUH HEOOXOAMMO N3YICHHE
KKJIOM TEMbl CONPOBOXKAATh PELICHHWEM 3a7ad. [eMbl MPaKTUYECKUX 3aHATUA U HOMepa
3a/IaHUI MPUBEICHBI B TaOIHIIE 5.

11.3. Meroauueckue ykazaHusi Al OOYYarOIIUXCS IO BBIIOJIHEHUIO J1a00PATOPHBIX
pabor

B xoxe BeIMONHEHHS Ja0OPATOPHBIX paboT OOyYarOMMKCSA JOJDKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbBIX padoOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreyrBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPEeTUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ J1a00OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. Ilpuctynats k paboTe MOXKHO TOJIBKO IOCJIE O3HAKOMIIEHHUS C pa00YUM MECTOM.

2. Ilepen cOopkoii cxem yOeauTbes B TOM, YTO J1abopaTopHOE 000PYA0BaHHE OTKIIOUEHO
OT UCTOYHHKA TTUTAHUSI.

3. Ilepen BKjIOYEHHEM CXeMbl yOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTAIIMOHHAS anmaparypa (KHOIKHU U JIp.) HAXOAUTCS B HCXOJHOM TTOJIOKEHUH.

4. Tlpn BKJIIOUYEHUH M B MPOLIECCE PErYIUPOBAHUS CIEAUTH 3a MOKA3aHUSIMHU OCHOBHBIX
U3MEpUTENbHBIX TPpHOopoB (LKdpoBoii ocuuuiorpad, MyIbTUMETP U JIP.) CXEMBI.

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

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPHUOOPOB U ammapaToB, KOTOPbIE HAXOIATCS
TI0]T HATIPSDKEHHEM.
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7. K nabGopaTopHBIM 3aHATHUSM JOIMYCKAIOTCA TOJIBKO T€ CTYIEHTHI, KOTOPbIE YCBOWIIU
npaBuia 6e30MacCHOCTH.

8. Jlaboparopnbie pabOTHI BBHIOIHAIOTCS OPUTa ol CTYACHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

9. Kaxnaplli CTyAeHT JOJKEH TOATOTOBUThCA K sabopatopHoit pabore. Ilpm
HEJ0CTaTOYHOW MOATOTOBKE CTYJEHT HE JIOIYCKAETCS K €€ BBIIIOJHEHUIO.

10. CoOpanHas cxemMa ¥ HalHMCaHHas MporpaMma JOJDKHA ObITh IpOBepeHa
npenoaaBaTesieM, KOTOPbIH MOCie IPOBEPKU JAET pa3pellieHUue Ha IPOBEIECHUE OIIBITOB.

11. Ilepen BKIIOYEHHEM CXEMbI CTYACHT, IPOU3BOSIIMM TaHHYIO OMEpaluio, AOKEH
peIyNpPEeaNTh WICHOB CBOCH Opuraapl 00 3ToM ¢pazoii «HaunHaem 3KCIepuMEHT».

12. Tlocne BKIIOYEHUS CXEMbl 0O€3 3amuCH TMOKa3aHWM MPUOOPOB TPOBEPSCTCS
BO3MOXHOCTH BBITIOJTHEHHUS JIAOOpAaTOPHON pabOTHl BO BCEM 3a/laHHOM JMana3oHe M3MEHEHUs
XapaKTepUCTHK U MOKa3aHui. ToJIbKO Mocie 3TOro NpUcTynaioT K padoTe.

13. Pe3ynbpTaThl M3MEpPEHHH MO KaXKJIOW XapaKTEPUCTHKE JOJDKHBI OBITh MPOBEPEHBI
IpernoaaBaTenemM.

14. Bce mepexitoueHUs B CXEME M €€ OKOHYaTellbHas pa300opKa AENacTcsl TOJIBKO C
paspelieHusi mpenojaBarens. B ciydae HEBEpPHOCTH TMOJYYEHHBIX JIaHHBIX pabota
HepeIeIIbIBACTCSl.

15. Tlocne mepexiIoueHus cxema JoJKHa ObITh MPOBEPEHA MPENOIaBATEIEM.

16. B ciydyae BO3HMKHOBEHMsI aBapUWHON cuTyauuu (IOSIBIEHUE JbIMa, 3aaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPHl M JIp.) Ha pabodyeM MecTe HEOOXOAMMO HEMEIJICHHO
OTKJIFOYUTH CXEMY OT HAIPSIKCHHS U COOOIIUTH 00 3TOM COOBITUH TPEIOIaBaTei0 0e3 T0BIX
U3MEHEHHUH B cxeMme. BMecTe ¢ mpemnogaBaTesieM HaJ0 HATH NPUYKUHY aBapyUU U YCTPAHUTH €€.

17. CryaeHt moymkeH OepekHO o0paIaThes ¢ MPEJOCTaBIsIEMbIM €My 000pYI0BaHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeliaeTcs AefaTh HaAMUCH MEJIOM, KapaHJalioM Ui YePHUIAMHU.
Hemnb3s 3arpomoxaate pabodee MecTo mpuOOpaMu M armapaTamMu, KOTOpPbIE HE MCIIOIB3YIOTCS B
nabopaTopHOit paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. MPEIMETHI.

18. K cruepyromeMmy 3aHATHIO KaXKIbIM CTYICHT JOJKEH COCTaBUTh OTYET I10
npebIayiei 1abopaTopHOi paboTe B COOTBETCTBUH C YCTAHOBJICHHOM (OPMOH.

CrpykTypa u dopma oTueTa 0 JabopaTOpHOU paboTe

Otuer 0 1abopaTopHOI paboTe AOKEH COJIEPKaTh CIENyIOIINe 00s3aTeNbHbIE pa3elibl:
1. TuTynabHBIN THCT

2. llenb BBITIOTHEHUS TA0OPATOPHOU pabOTHI

3. IlpuHnunuanbHble WK QYHKIMOHATIBHBIE CXEMbI SKCIIEPUMEHTOB

4. Pe3ynbTaThl 3KCIIEPUMEHTOB B BUJI€ TAOJIUI U TpapUKOB

5. Teopetnueckue pacueTsl (IpU HEOOXOTUMOCTH)

6. BriBostb1 0 1abopaTopHOi paboTe

TpeboBanust k 0ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

Odopmrnenne otdera mo 1a60paToOpHON paboTe JOMKHO COOTBETCTBOBATH TPeOOBAHUSM
npaBwiaM oQopMIIeHHsS TeKCTOBBIX jgokymMeHToB ['OCT 7.32-2017, TOCT 2.105-2019 wu
HOpMaTUBHBIM fokyMmeHTaM ['Y AIT (new.guap.ru).

11.4. Metoauyueckue yKazaHus sl OOYYArOIIUXCS TI0 TPOXOXKACHUIO CaMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET PaboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIoaaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HOM (Gopme oOydeHUs, caMOCTOsITeNIbHAs paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBHYIO paboTy.
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B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y oOydaromerocss (popMUPYETCs
1eIecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMATH3allMU NPUOOPETAaeMbIX 3HAHHW, O0ECIICUYMBACT BBICOKHMA
YPOBCHL YCIICBACMOCTH B IICPUO[] O6y‘IeHI/I$I, IIOMOTacT IMOJYYUTHL HABBIKKM [MOBBIIICHUA
poeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITEIIbHYIO  paboTy
00y4aroIIUX CSISIBIISTFOTCSI:

—  y4e0OHO-METOIMYEeCKHUI MaTepHall 10 IUCIUILTHHE.

11.5. MeTtoauueckue yKazaHMs [UIsl OOYYaroIIMXCS IO IPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayeCcTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMEeCTpa C IIeJIbI0 OLEHUBAHUSA XO/Ja OCBOCHMS
JUCLUIUINHBI.

JUId TeKynero KOHTPOJIsl yCIIEBAEMOCTH MCIOJIB3YKOTCSI KOMILJIEKTBI TECTOBBIX 3aJaHUN
no temam. Tect coctout u3 10-15 Bompocos. Bpems Bemonnenus 30 munyt. TecT cuuraercs
CIaHHBIM, eciu BbIMONHEHO He MeHee (0% 3ananuil. Pe3ynbraThl TEKyLIEro KOHTPOJIA
COO0LIAI0TCA CTYACHTAaM HEIOCPEICTBEHHO HA CIIEAYIOLIEM 3aHATHH.

Pe3ynbrarthl TEKyLIEro KOHTPOJS YCIEBAEMOCTH YUUTBHIBAIOTCS IPU IPOBEICHUU
IIPOMEXYTOUHOM arrectauuu. [Ipy HENpOXOXKIEHUU TEKYIIEro KOHTPOJI CTYAEHTY CTaBUTCS
OLICHKA «HEYJIOBJIETBOPUTEIHLHOY.

11.6. MeToau4eckue yKazaHUs Ui OOyYaIONIUXCS MO MPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalsi  OOyYarOUIUXCsi  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ceost:

— 9K3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIECcce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUsl NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEeproJ, IK3aMECHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTALMOHHOM OIIEHKOW «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHHOY.

[IpomexxyTouHast arrecTanusi OLEHUBACTCS IO pe3yJbTaTaM TEKYIIEr0 KOHTPOJIS
yCIIeBAaeMOCTH M MPOBOJAUTCSA B (hopMe dKk3aMeHa. DK3aMeH MPOBOJUTCS B CMEIIAHHOM opMme o
BOIIPOCaM, MPEJCTaBICHHBIM B Tabmwuie 15, B BHJIE MOATOTOBKH M HM3JI0KEHUS Pa3BEPHYTOTO
oTBeTa. Bpems Ha moArotoBky orera - 90 MUHYT.

Cucrema OLEHOK IpPH MPOBEACHUU MNPOMEKYTOUHOM AaTTECTAllMM OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomoxkennit «O TekylieM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommxcs Mo mporpaMmaM BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIIy.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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