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1. Ieab u 3aga4u O0CBOEHHS QM CHUILTHHBI (MOXYJIS)

Hespb n3yyeHus JMCHUIINHBI:

— JlaThb CTYACHTY MPEACTAaBICHHE O COBPEMEHHBIX Meronax 3D-meuaTH, OCHOBHBIX O00JACTIX
MPUMEHEHUS, a TAKXKE WX NPEUMYIIECTBaX M HEIOCTaTKaX. 3HaHHWE OCHOB 3D-meyaTu AaeT CTyACHTY
ropa3zzo OOIbIIIIe BO3MOXXHOCTH B €r0 OyayIiel Kapbepe 1 MOBBIIIAET €r0 IIEHHOCTh KaK CIIeHaINCTa
Ha phIHKE TPYZa.

OcHOBHBIE 321a4H M3YYE€HUS] TUCHMUILINHBI -
—  O03HAaKOMJICHHE C OCHOBHBIMU METOJAMH aJIUTUBHOTO N3TOTOBJICHHUS IIEKTPOHHBIX YCTPOMCTB.
— TIOJIy9eHHE HAaBBIKOB TIPOBENEHUS JOBONKA W (DHHHUIIHOW OOpaOOTKM W3MeNHid, CO3/aHHBIX Ha
YCTaHOBKaX ISl aINTUBHOTO TPOU3BOICTBA.

W3ydyeHne qUCHMILIMHBI HAIIPABJIEHO HA MTOJTOTOBKY CIIELIUAIMCTOB, CIOCOOHBIX peIlaTh
po0JIeMbl, BOSHUKAIOIIHNE MTPH SKCILTyaTalluu U3 JIEKTPOHHON TEXHUKH C y4EeTOM 00J1acTH,
THUIIOB U 33/1a4 MPO(HECCHOHATLHON JAEATEIBHOCTH B COOTBETCTBHHU C MPO(eCCHOHATBHBIMA
CTaH/apTaMHU:

— 06.005 «ChoenmuanucT MO OKCIUIyaTalldd PaguOdJIEKTPOHHBIX CPEICTB  (MHXKEHEp-
AIIEKTPOHUK)», YTBEP)KIACHHBIM NpUKa3oM MuHHCTEPCTBA Tpyda U COLMAIBHOM 3alUThI
Poccutickoit @enepanuu ot 31 uronsg 2019 roma N 540n (3apeructpupoBad B Muntocte PO
28 aprycta 2019 rona, peructpauuonssiii N 55756).

— 0.058 «MuxeHep - TEXHOJOI IO NPOU3BOACTBY U3JEIUH MUKPOIIEKTPOHUKN»,
YTBEpXKACHHBI NpUKa3oM MUHHCTEpCTBA Tpyda M COLMAIbHOM 3amuThl Poccuiickoit
®eneparuu ot 03.07.2019 1. Ne 480n (3apeructpupoBan Muntoctom Poccun 29.07.2019 r.
Ne 55439).

2. Mecto nucuumiauabl (moayJs) B crpykrype OIIOII BO

JlucuuniauHa BKJIIOYEHA B BapUATUBHYIO YacTh 00s3aTEIbHBIX AUCUUIUIMH Y4eOHOro IJiaHa
no HamnpasieHuto noarotroBku BO 11.03.04 DOnekTpoHMKa M HAHOIEKTPOHUKA MPOQPUIIH:
«CoBpeMeHHbIe HH()OPMAIMOHHBIE TEXHOJIIOTHH B 3JICKTPOHHON TEXHUKE).

[Ipu ocBOEHMM TUCIUIUIMHBI 00Y4aIOIIUNC CMOKET YaCTUYHO IIPOAEMOHCTPUPOBATh

cienyromye 0606meHHbie TpynoBbie pyaknun (OTd):

— DJkclulyatanus  paJHodJIeKTPOHHON  anmapatypsl  (IIpodecCHOHANbHBIA  cTaHAapT
06.005«Cneunanuct 1O  3KCIUTyaTalUM — PaAUO3JEKTPOHHBIX  CPEACTB  (MHXKEHEp-
AIIEKTPOHUK)», K0 B, ypoBeHb KBanudpukanuu -5);
— Pa3paborka eIMHHMYHBIX TEeXHOJOIMYECKHX MpPOLECCOB M PeKOMeHJAauui 1o
YCTPAHEHHUIO " NpeaynpexIeHUI0 Opaka B NPOU3BOJACTBE  M3/eJIUM
MHKpOodJIeKTpoHuKHu(nipodeccuonanbubiii  crangapt 40.058 «MHxeHep - TeXHOJIOT IO
IPOM3BOJICTBY U3EIUIl MUKPOIJIEKTPOHUKIY», KO B, ypoBeHb KBaUpUKAIIH -6).
W3ydyeHne AMCUMIIUHBI «ANIMTHBHBbIE TEXHOJOTMW» 0a3zupyeTcs Ha CIEAYIOUINX, paHee
u3yyaemblx, gucnuiiMHax:  «ludpoBeie  uHQOpManmMoHHBIE — TeXHONOTHUM»,  «ONTHKaY,
«ONeKTpu4ecTBO U  MarHeTusm», «JluddepeHuunanbuple U UHTErpalbHbIE  ypaBHEHUS»,
«KoMInbroTEpHOE MOJIETUPOBAHUE B DIIEKTPOHUKEY, «OCHOBBI KOMIBIOTEPHOTO IPOEKTUPOBAHUS U
MOJIETTUPOBAHUS PATHOIIEKTPOHHBIX CPEACTB.

3HaHUs, MOJYYEHHbIE IO OCBOEHHUIO TUCHMIUIMHBI, HEOOXOJUMBI MpPH BBITOJHEHUU
OaxanaBpCKOM BBITYCKHOMN KBaTU(PUKAMOHHON PaOOTHI.



3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHHS JUCHUILIHHBI (MOXYJIA)

[Iporiecc wm3ydeHUs AUCHUIUIMHBI HampaBieH Ha (GOpMHpPOBaHHE MNPOPeccHOHATBHOIM
kommnerennuu (IIKC-2):
Crnioco0eH NmpoBOJAUTH TEKYUIMM PEMOHT U MPUEMKY IIOCIE€ PEMOHTA PagUO3IEKTPOHHOU
anmnaparypsl.
Koabl 1 HauMeHOBaHNSI MHAUKATOPOB I0CTHKEHUS KOMIIETEHIIMH:
IIKC-b.2.1 - CriocoOeH MpOBOAUTH JUATrHOCTUPOBAHWE HEUCIPABHOCTEH, BOSHUKIIUX TMPH
AKCIUTyaTallMy paguo3JIEKTPOHHON anmnapaTypsl.

ITKC-b.2.2 - CnocobeH opraHu30BbIBaTh IPOBEICHUE PEMOHTHBIX pa0OT IO BOCCTAHOBJICHHUIO
paboTOCTIOCOOHOTO COCTOSHUS PAANO3JICKTPOHHOM anmnapaTyphl.

[IKC-b.2.3 - CnocobeH OCYyIIECTBISTh KOHTPOJIb KayecTBa MPOBEICHUS PEMOHTA
PaAMOAIEKTPOHHOMN anmnapaTyphl.

B pe3ynbrare nzyueHus AUCUMILIUHBI «AJIUTHBHBIE TEXHOJIOTHH) CTYJEHT JIOJIKEH:

3HaTh: OCHOBHBIE OTambl CO3JAHUS TPEXMEPHBIX OOBEKTOB METOJAMHU aJAUTUBHOTO
IIPOU3BOJICTBA, CIIOCOOBI MPEABAPUTEIBHON ONTUMH3ALMU TPEXMEPHBIX OOBEKTOB, OCHOBHBIE
OLIMOKY, BO3HUKAIOIIME B XOJ€ IMOATOTOBKM TPEXMEPHOW MOJENH, a TakkKe METOJbl HUX
YCTpPaHEHUs], CYIIECTBYIOIIUE aJITOPUTMBI IMOCTPOEHUS OOBEKTOB, OCHOBHBIE TEXHOJOTHH
TPEXMEPHOU NevaTu U GU3NYECKUE MPUHIUIIBL, JIEXKAIIUE B UX OCHOBE.

YMerb: nenath BHIOOp Hamboiee MOIXOMAAIIETO METOJAa TPEXMEPHOH IMedyaTtd, UCXOnIs W3
(bu3MYECKUX IPUHIIUIIOB U OTPaHUYCHUI METO/1a, T0JIb30BAThCS TPOrPAMMHBIM 00eCTIeYeHHEM
JUIS TIpEeIBAPUTENILHOM MPOBEPKHU TPEXMEPHOM MOJENIM U UCIIPaBJICHUs OIIMOOK, pacroiaraTh
MOJIEJIb U CTPOUTBH MOAJIEPKUBAIOIINE CTPYKTYPBI B COOTBETCTBUE C HCIIOJIb3YEMBIMU METOJAMHU
neyaty, NmoJ0upaTh MapaMmerpbl W AJITOPUTMBI ME€YaTH B 3aBUCUMOCTH OT MCIIOJIb3yEMOTO
MaTepuaia 1 Buaa oObeKTa.

Baajnerb: HaBbIKaMM aHaJIM3a MTOCTABICHHOW 3a7a4d W3rOTOBIEHUS 3aJaHHOIO TPEXMEPHOIO
00BEKTA, BBISIBJICHUS MPOOJIEMHBIX MECT MPU MOCIEAYIOIIEM N3TOTOBICHUH 00bEKTa METOJaMHI
aJTUTUBHOTO MIPOU3BOJICTBA, BIOOpa Hanboee MOIXOSAIMX METOI0B TPEXMEPHON TeyaT B
COOTBETCTBUH, BbIOOpa Haubosee MOAXOMAAIIUX IapaMeTpoB, MAaTEpUAIOB U aJITOPUTMOB
Ne4aTH, UCTIIPABJICHUS OIIMOOK TPUAHTYIISALMH B X0JI€ OJITOTOBKH MOJIENIU K MPOLIECCY MeYaTH,
MevyaTv Ha KOMMEPYECKH JIOCTYITHBIX TpeXMEpHbIX puHTepax kiacca FDM u SLA/DLPc.

4. CoaepxaHue M CTPYKTYpa IMCHHMIIMHBI (MOLYJ151)
B Tabmuue 1 mpuBOAMTCS OMHMCAaHUE COJCPX AHUSA JAUCHHUILIUHBI, CTPYKTYPUPOBAHHOE I10

paszzenaM, ¢ yKazaHHEM M0 KaxJaoMy pa3aeny (GopMbl TEKYLIEro KOHTPOJIS: 3alluTa J1abopaTOpHOM
pa6otsl (JIP), xonmnokBuym (K), rectupoBanue (T).

Tabnura 1



HaunmeHoBaHue Coaepsxanue pasgesa Kon dopma
pasjaena KOHTPOJIUPYEM | TeKYLIero
ou KOHTPOJIA
KOMIETEHIINH
(1K ee yacTH)
AnauTUBHOE 1.1 Onpenenenue anauTuBHEIX | IIKC-2 JP, K, T
IIPOU3BOJICTBO. TEXHOJIOTHIl IPOU3BOICTBA
OcHOBHBIE 1.2 Uctopus 3D-nevatun
0COOEHHOCTH U 1.3 O6nactu npumeHenus 3D-nevatu
OTJINYUS OT
TpaJIULUOHHBIX
METO/JIOB.
Knaccudukanus 2.1 DKCTpy3HMOHHBIE METO/IbI IEYaTH KC-2 JP, K, T
TexHojiorui 3D 2.2 CrpyiiHBlE = METOABl  II€YaTH
TEeYaTH. (Material/Binder Jetting)
2.3 Ileuats METOIOM
¢doTononumepusau
2.4 Ilewatp myTeM  MOCJIOMHOTO
cnekanus nopomka (Powder Bed)
2.5 IleyaTh METOAOM MPSMOTO MOJBOIA
sHeprun (DED)
[IporpammHuoe 3.1 KommbtotepHoe mnpoektupoBanue: | [IKC-2 JP, K, T
oOecrieyeHue. TBEPAOTEIIbHOE MOJIEJTMPOBAHUE,
Coznanue u MOJICTTUPOBAHUE MTOBEPXHOCTH,
noaroroBka 3D- CKaJIIITUHT.
MOJIeNIN OOBEKTA. 32 3D-cxannpoBaHue u
dboTorpammeTpus
3.3 Jleuenue STL-daitnon
3.4 Cnaiicunr
3.5 MonenupoBanue B 3D-neuatu
DKCTPY3HMOHHBIE 4.1 Merox nanecenus pacimiasa (FDM) | IIKC-2 JP, K, T
Metonbl 3D-nneuatu. | 4.2 Ilpoextuposanue B FDM
4.3 DnexrpocnuHHuHT (EHD/MEW).
[TopomikoBsie 5.1 CenexktuBHoe na3epHoe cnekanue | [IKC-2 JP,K, T
Metoasl 3D-nieyatu. | 5.2 CoBeTsl MO MPOEKTUPOBaHUIO B SLS
5.3 SLS u SLM/DMLS
5.4 CoBertsl 0 IpoekTUpoBaHuio B SLM
/ DMLS
5.5 Tlocto6paboTka
5.6 CrnnaBiieHHE AJIEKTPOHHBIM ITyYKOM
(EBM)
5.7 Cosetsl 1o npoexktuposanno B EBM
5.8 MHuoroctpyiinas nedatb (MJF)
Crpyiinble MeTonbl | 6.1 CTpyitHas neuaTh KC-2 JP, K, T

3D-nieyarwy.

6.2 CoBeTbl 1O MPOEKTUPOBAHUIO B
CTPYHMHOU Ile4aTu
6.3 3D-neuats DOD u NPJ




6.5 3D-nevats cBszytomuM (BJ)
6.6 CoBeThl 10 NPOEKTUPOBaHHUIO B BJ

doronoaumepHas
3D-neyars

7.1 Crepeonutorpadus (SLA) u
MPOCKIIMOHHAs

neyath (DLP)

7.2 TloctobpaboTka B SLA u

DLP. CoBeTbl 110 TPOEKTUPOBAHUIO B
SLA /DLP.

7.3 IleyaTh ¢ UCIIOJIB30BAaHUEM
HENPEPBIBHOTO KHUIKOTO UHTEpdeiica u
JIpyrue MeTOo/Ibl OBICTPOI MeyaTu
METOJIOM CTEPEOTUTOTrpaduu.

7.4 JIsyx(oToHHas

nazepHas nutorpadus (2PP)

MynbTHCcTaguitHas 1
HenpepbiBHast 3D-
reyaTb METOJIOM
¢dorononmmumepusanu
u.

8.1 Crepeonutorpadus
npoekuroHHas neyats (DLP)
8.2 Ilocrobpaborka B SLA u DLP 8.3
Cogetpl Mo mpoekTupoBanuio B SLA /
DLP

84 Ilewatb Cc  HCHOJIB30BAaHUEM
HENPEPBIBHOTO KHUAKOTO UHTepdeiica u

(SLA) wu

JOpyrue MeToAbl  OBICTpOM  Tmevaru
METOJIOM CTEpeoIUTOrpaduu
8.5 JByxdoToHHas na3zepHas

murtorpadust (2PP)

MU3TOTOBJICHUA
IIC€YaTHBIX ILJIAaT.

12.2  Ocob6ennoctu 3D-meuatu st
HM3COTOBJIEHUS E€YATHBIX ILIAT

9 | JIutorpaduueckue u | 9.1 Dnexrpoxumuueckas 3D-nevatsb MKC-2 JP, K, T
rubpuasie metosel | 9.2 EFAB: paGouwnii nporecc
3D -neyatw.
10 | Onextpoocaxaenue | 10.1 3D-neuyats Ha ocHoBe ACM (Fluid- | ITIKC-2 JP,K, T
HWOHOB B XXuJKOCTH. | FM)
10.2 3D-neuath Ha OCHOBE
CKaHUPYIOMIETO  WOHHOIPOBOJISIIETO
mukpockomna (SICM)
11 | Ocaxnaenue ¢ 11.1 FEBID / FIBID: ycranoBka u | IIKC-2 JP,K, T
MTOMOIIIBIO OINMCAaHUE IIpoLecca
chokycupoannoro | 11.2 Cryo-FEBID
ANEKTPOHHOTO WM
HMOHOTO ITyYKa
(FEBID).
12 | AHanu3 METOI0B 12.1 JlazepHo-unayuupoBanueii | IIKC-2 JP, K, T
3D-nevaru s npsimoii nepenoc (LIFT)

Cmpykmypa oucyuniaunst (Mo0yns)

Ta6muia 2.0611ast Tpy10€MKOCTh TUCIMIUINHBI COCTABIIAET 3 3aueTHbIX enquHullbl (108 yacoB).




Buna padorsl

TpynoeMKoCTD, Yachl

TOM YUCJ/IC KOHTAKTHas paﬁoTa:

8 cemectp Bcero
OO0mast Tpy10eMKOCTh (B Yacax) 108 108
KonrakTHasi pa6ora (B yacax): 33 33
Jlexyuu (J1) 22 22
Jlabopamopuwie pabomut (JIP) 11 11
CamocrosiTesbHas padora (B 4acax), B 66 66

Kypcosoii npoext (KII) HE IIPETYyCMOTPEHBI HE IIPEAYCMOTPEHBI
Kypcogas pabora (KP)
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTIOB 66 66
IMoaroroBka u NpoXo:KIeHUE 9 9
MPOMEKYTOYHOM aTTEeCTALMHU
Bua npoMeKyToYHOM aTTecCTAlNU 3a4er 3a4er
Tabmuna 3. JIeKIMOHHBIC 3aHATHS
Ne ni/m Tema
1. AnuTuBHOE TPOU3BOACTBO. OCHOBHBIE OCOOEHHOCTH U OTIUYHS OT TPAAUITHOHHBIX
METO/JIOB.
2. Knaccudukanus texnonornii 3D neyaT.
3. [Tporpammuoe obecnieuenue. Coznanue u noarotoBka 3D-monenu oObekTa.
4. DKCTPY3UOHHBIE MeTO/Ibl 3D-11euaru.
5. [TopomkoBbie meTo bl 3D-neuatu.
6. Crpyiinble MeToabl 3D-neyaru.
7. ®dorononumepHas 3D-neyarsb
8. MynbpTucTanuiinas u HenpepbiBHas 3D-neyath MeTo10M HOTONMOTUMEPHU3AIIHH.
0. Jlutorpaduueckue u rubpunnapie MeTobl 3D -nevatu.
10. DJIIEKTPOOCAXKICHUE NOHOB B KUIKOCTH.
11. Ocaxenue ¢ moMoIIsi0 cHOKYCHPOBAHHOTO JIEKTPOHHOTO UM HOHOTO MTy4YKa
(FEBID).
12. Amnanu3 metos10B 3D-niedatu Jj1si M3roTOBJICHUS I€YaTHBIX IJ1aT.

Tab6nuia 4. JlaboparopHbie pabOTHI

Ne i/

HaunmeHnoBaHue J1a00paTOPHBIX padoT

Coznanne 3D mopeneli ¢ ucnosnbzoBanueM 3D ckaHepa.

Pazpabotka 3D Monenelt u pabounx yepTexei

KOHTpOJ'IL KauecTBa M3rOTOBJICHUS KOHECUHBIX U3CINH C IMPUMCHCHUCM 3D CKaHCpa.

M3roroBienne HaTYpHON MOJENIN HA OCHOBE NpuMeHeHus 3D npunTepa

Crpyiiable MeToasl 3D-nieyaTu.

ITopomkoBbie MeTO bl 3D-TIeHaTH.

3D-nevars Ha FDM-npunTepe.

el FAl ) Pl el S o

M3roroByiieHue nevyaTHoM MIaThl HA CTPYHHOM MPUHTEPE

Tabmuma 5. CaMoCTOSTENBHOE W3YYEHUE PA3CIIOB TUCIIUTLTAHBI




Ne n/n

BOHpOCbI, BBIHOCHUMBIC HA CAMOCTOATEC/IbHOC U3YUCHUC

DKCTpY3UOHHBIE MeTO/bI 3D-1nieuaru.

ITopomikoBble MeTo b1 3D-nIeyaTn

Crpyitnbsie MeTopl 3D-nieyatn

®dotononumepHas 3D-nedars

A Rl Rl ISl o

MCTOHBI 3D-neyaru JUIA U3T'OTOBJICHUA IICYAaTHLBIX I1J1aT

S.

OueHoYHbIe MaTepUAJIbI VISl TEKYIEr0 H Py0e:KHOT0 KOHTPOJIS yCIIeBaeMOCTH
¥ IPOMEKYTOYHOM aTTecTaluu
5.1.KonokBuyM

B cemectpe mpoBosATCs 3 KOJUIOKBUYMa, KOTOPBIE OLIEHUBAIOTCS 1O 8 0aJIOB KaXK/IbIN.

5.1.1 Bonpocwt, ébinocumvle na Konnokeuym(konmpoaupyemas komnemenyus [IKC-2)

A S ol

10.

12.
13.
14.
15.
16.
17.

WX R WD =

10.
11.

Ilepéwiit Konnokeuym

Omnpenenenue aaIUuTUBHBIX TEXHOJIOTHI IPOU3BOJICTBA
Ucrtopus 3D-nevatun

O6nactu npumenenus 3D-nevatu

DKCTPY3UOHHBIE METO/bI II€YaTH

Crpyitasie Mmetosl neuatu (Material/Binder Jetting)

[Teyats MeTO1I0M POTOMOTUMEPU3ALIIH

[Tewats myTem mocioitHoro criekanus nmopoinka (Powder Bed)
[TeyaTs MeTo1OM TIpsiMOTO TTOABO1a SHeprun (DED)
KomneroTepHoe npoeKTupoBaHue: TBEPAOTEILHOE MOJIEIMPOBAHUE, MOIETUPOBAHUE
MOBEPXHOCTH, CKAJIIITUHT.

3D-ckanupoBanue u GoTorpaMMeTpHUs

. Jleuenne STL-daiinos

Crnaiicunr

MopenupoBanue B 3D-nieuaru
Merton HaHeceHnus pacmiiaBa (FDM)
IIpoextupoBanue B8 FDM
OnexrpocniuHHUHT (EHD/MEW).

OKCTpy3uOHHbIE MeToAbl 3D-nevarn .
Bmopoii konnoxeuym

CenexTuBHOE JIa3epHOE CIIEKaHNE

Cogersl 110 npoekTupoBanuio B SLS 5.3 SLS u SLM/DMLS
Cogersl 110 npoexTupoBanuio B SLM / DMLS
[ToctobpaboTka

Crnnasienue 1eKTpoHHbIM ydkoMm (EBM)
IIpoextupoBanue 8 EBM

Mpuoroctpyiinas nedats (MJF)

CrpyiiHas ne4artb

IIpoexTupoBaHue B CTpPYHHOM NIEYaTH
3D-nevats DOD u NPJ

3D-neuats cBsazyromum (BJ)



12.
13.
14.
15.
16.

17.
18.
19.

HGP".\‘P\P‘:’;W!\’.‘

0

IIpoextupoBanue B BJ

Crepeonutorpadus (SLA) u npoeknuonnas nedats (DLP)
[Tocrobpabotka B SLA u DLP.

[TpoextupoBanue B SLA /DLP.

[TeuaTh ¢ UCTIONB30BAaHUEM HENPEPHIBHOTO KUIKOTO MHTEep(eiica U Apyrue MeToabl

OBICTPOH TMeYaTH METOJOM CTEPEOIUTOrpaduu.
JiByxdoTonHnas nazepnas sutorpadus (2PP)
[TopomkoBble MeTobI 3D-nieyaTn

Crpyitabsie MeTopl 3D-nieyaTn

Tpemuit Kon1o0Keuym

OnekTpoxumudeckas 3D-neqarsb

EFAB: pabouwuii mporecc

3D-neuars Ha ocHoBe ACM (Fluid-FM)

3D-neyath Ha OCHOBE CKaHUPYIOILEr0o HOHHOIPOBOAsA1IEro Mukpockomna (SICM)
FEBID / FIBID: ycranoBka u onucaHue mporecca

Cryo-FEBID

JlazepHo-uHAyMpOBaHHBIN npsimoii ieperoc (LIFT)

Ocob6ennoctu 3D-nieyaTtu 11 U3rOTOBJICHUS EYATHBIX ILIAT

®dotononumepnas 3D-neyats

Mertonbl 3D-nevaty ist U3rOTOBJICHUS MEYATHBIX I1JIaT

Pekomendauuu npu noozomoeke K KOoJU1oKeuymy

npopa60TaTb KOHCIIEKTHI JICKITUH I10 BOIIPOCAaM KOJUIOKBHUYMaA,
MpOYNUTAaTh OCHOBHYIO U JOIIOJHUTCIIbHYIO JIUTECPATYPY, PCKOMCHAOBAHHYIO 110 NU3YyYaCMbIM

BOIIPOCAM;

OTBCTUTH HA BOIIPOCHI KOJIJIOKBUYMA,
IIpU 3aTPYAHCHUAX, IIPOKOHCYJIbTUPOBATHCA C MPETIOAABATCIICM.

Kpumepuu oyenueanus

Ouenka

HeynoB/ieTBOPpUTEJILHO | YAOBJIECTBOPUTEIbHO XOpo1Io OTJINYHO

2 paJ1a 4 6aya 6 6a10B 8 0an0B
CryneHt HE 3Haet | CtyaeHT Crynent xopomo | CTyJeHT B MHOJHOM
3HAYUTEILHOM YacTH | TIOBEPXHOCTHO 3HAET | 3HAET Marepuai, | oobeme 3HAeT

BOIIPOCOB, JIOTTYCKAeT | BOIPOCHI rpaMOTHO M MO | MaTtepuar,

CYIIIECTBEHHBIC OMIMOKHA B | KOJUIOKBUYMA, CYIIECTBY H3JIaraer | rpaMOTHO W TIO
OTBETaX Ha BOMPOCHI JIOTTyCKaeT ero, JIOTyCKasi | CYIIECTBY H3Jaraer
HETOYHOCTH B OTBETE | HEKOTOPHIC €ro, He JOITycKas

Ha BOIIPOC HETOYHOCTH B | CYIIECTBEHHBIX
OTBETE Ha BOMIPOC HETOYHOCTEH B

OTBETE Ha BOIPOC.
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10.

5.2.006pa3ubl TeCTOBBIX 3aIaHUI
(xoumponupyemas komnemenyusi [IKC-2)
Yro u3 nepeunciennoro HE sBiseTcs ocodbeHHOCTRIO TeXHOMIOTHH 3 DIregaTu?

-B03MOKHOCTh KaCTOMU3UPOBATH AU3aNH

+YBenuueHue uncia O0TXO0a10B

-B03MOKHOCTB OMepaTUBHO BHOCUTH U3MEHEHUS B MPOIIECCE MTPOU3BO/ICTBA
-YTIpouIEHUE JTIOTUCTUKA

+BpICOKasi CTOMMOCTb IIPOU3BOJICTBA MalbIX TAPTUI

Kaxue meronst 3DnedaTn HanboIee MIPOKO PacIIpOCTPaHEHBI?

+ OKCTpy3UOHHBIE

- CtpyiiHble

- Ilocnolinbie MOPOIIKOBBIE

- HyTeM IpAMOTO MOABCACHUA SHCPIrun

3a cueT 4ero NpoOMCXOJUT OTBEPKACHHUE IEYaTHOrO Marepuana B cTpyiiHoil 3D-neuatu?
+OxnaxaeHue

-Harpes

+¥YnerpaduoneroBas 3acBeTKa

Kakas ocobennocts HE siBisiercst o0mieit it CTpyiHOTO SKCTPY3MOHHOTO METOa MeqaT?
- [TocnoitHoe mocTpoeHue

+OHOpOAHAS CTPYKTYpa UTOTOBOTO MU3/1ETHUS

- OrpaHnuueHHbIN BEIOOP MaTepuana

Bri6epute npaBuiIbHBIA MEXaHU3M Mpoliecca (OTOMOIMMEPH3AIIH:
-ITonmumep 3acThIBaeT BBUAY JOKAIBHOIO OXJIAXKICHUS

-ITonumep 3acThIBaeT 1o BO3ACHCTBUEM I1JIa3Mbl

+IlommMep 3acThIBaeT O BO3ACHCTBUEM CBETA

Uro o3nauvaet OykBa «C» B nporiecce CDLP? (0TBeT: HempepbIBHBIIH)
Kaxoit Tun crepeonurorpaduu aemienie?

+CHu3y BBEpX.

- CBepxy BHHU3.

B ueMm nmpuunHa BeICOKOU TOUHOCTU MeToaa SLA?

-JlIMHa MONMMMEPHBIX LIETI0YEK

+Mauiblii pasMep JIa3epHOro MsATHA

-IToBbIlIEHHAsI TOYHOCTH MEPEMEILIEHUN JTa3epHOT0 JIydya

Kaxoit meton 3D-neuatu gaet BO3MOXKHOCTH TI€4aTaTh HE TOJIBKO HA MJIOCKOM MOBEPXHOCTH?
-MJ

-SLA

-SLS

+EBAM

Kaxkue meroasl 3D-niedyatu nMo3BoJIAIOT Ne4YaTaTh METAIIbI?

+FDM

-MJ

+BJ

- SLA

+SLM

11



11.

12.

+SLS

Urto u3 HmxkenepeuuciaeHHoro HE sBisieTcst 4acThi0 KOMIBIOTEPHOTO NPOSKTUPOBAHUSA?

- TBeproTenbHOE MOJETUPOBAHNE

-IToBepXxHOCTHOE MOJIETUPOBAHIE

+3D-ckannpoBaHue

+®@oTorpaMmeTpus

- CkaynTuHr

HazoBuTe TepMuH, KOTOPBI 0003HaUYaeT BHIYUCIUTENbHYIO TPOLEAYpY npeacTapieHus 3D-
Mozenu B Bujie MaccuBa 2D-cnoeB (OTBeT: ¢JIaMCHHT)

Memoouueckue pekomenoayuu no n0020mMosKe K mecmupo8anuro

TecTsl — 3TO BOIIPOCH! MM 3a/IaHUs, MPEIyCMaTPUBAIOIINE KOHKPETHBINA, KPAaTKUN, YETKUN

OTBET Ha HMEIOIIMECS ITAJOHbI OTBETOB. IIpM CaMOCTOATEIBHOHM MOArOTOBKE K TECTHPOBAHHIO
CTYICHTY HEOOXO0IMMO:

a) rOTOBSICh K TECTUPOBAHMIO, POpadoTaTh MHPOPMALIMOHHBIA MaTepral IO JUCLUIUIMHE.
[IpoKOHCYIBTUPOBATHCSA € MPEIOAABATEIIEM 110 BOPOCY BbIOOpa yueOHOU JIUTEPATYpPhI;

0) YeTKO BBIICHUTE BCE YCIIOBHUS TECTUPOBAaHUS 3apaHee. 3HaTh, CKOJIKO TecTOB Bam Oyner
IIPEAJIOKEHO, CKOJIBKO BPEMEHHM OTBOJMTCS HA TECTMPOBAHME, KAaKOBAa CHCTEMA OLICHKH
pE3yJIbTAaTOB U T.A.

B) mpucTtynas K paboTe C TecTamMHM, BHUMATE€IbHO W [0 KOHIIA IPOYTUTE BONIPOC U
IpeJularaeMble BapuaHThl OTBETOB. BbiOepuTe npaBuiibHbIe (MX MOKET ObITh HECKOJIbKO). Ha
OTIENTPHOM JIUCTKE OTBETOB BBIMHMIIUTE MU(PY Bompoca W OyKBBL, COOTBETCTBYIOIINE
IIPaBUWJIBHBIM OTBETAM;

I') B [IPOLIECCE PEIIECHUs JKeIaTeJIbHO IPUMEHATh HECKOJIBKO MOAX0/I0B B PEIICHUH 3a/1aHus.
3T0 M03BOJIIET MAKCUMAJIbHO TMOKO ONEpUpOBaTh METOIaMH PELICHNUs, HAXO/Is1 KaX /bl pa3
ONTUMAJIbHBIA BAPUAHT.

1) ecnu Bbl BcTpeTnnu upe3BblyaiiHo TpyaHbIN 111 Bac Bompoc, He TpaTbTe MHOTO BpEMEHU
Ha Hero. [lepexoaure k IpyruMm tectaM. BepHUTECh K TPYTHOMY BOIIPOCY B KOHIIE.

€) 00s3aTesIbHO OCTAaBbTE BpeMsl Ul MPOBEPKH OTBETOB, YTOOBI M30€XaTh MEXaHUYECKHX
OLIMOOK.

Kpumepuu oyenuganus

Onenka
HEY/0BJIETBOPUTEJIbHO YAOBJIETBOPUTEIbLHO XOpo11o OTJIMYHO
0 6anaoB 3 0aaaa 4 6aju1a 5 6anmoB
Menee 50 % mnpaBunbHO | 50-70%  npaBuibHO | 71-85% 86-100%
BBITTOJITHEHHBIX 3aJIaHUH. BBITTOJITHEHHBIX MPaBUIILHO MpaBUIBLHO
3aJIaHMIl. BBIIOJTHEHHBIX BBITTOJIHEHHBIX
3aJJaHUM. 3aJJaHUM.

5.3.3apanus s J1a00PATOPHBIX 3aHATHI
(xkoumponupyemas komnemenyusi [IKC-2)
JIaGopaTopHbIif MPAaKTUKYM SIBJISETCS BaXKHBIM JIEMEHTOM 0OYyUeHUsI, T.K. IPUBUBAET HABBIKH

CaMOCTOSITENIbHON paboThl Ha pa3iIMYHOM JabOpPaTOPHOM OOOPYAOBAHMM M YMEHHE IOJIb30BAThCS
Pa3IMYHBIMU TPUOOpPAMH U HHCTPYMEHTAMH.
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Ilpumep munoeoii nabopamopnoii pabomut «Pazpadomka 3D- mooeneii u pabouux
uepmednceil»

[lenpro maHHOI pabOTHI SBISETCS TOCTpPOEHUE pabodero yepTeka Mojenu, paspadorka 3D-

MOACIn (MOI[GJ'II/IPOBaHI/Ie, BHU3YyajIn3aliysd, BBIBOJ MOICIM HA neanb).

Memoouueckue pekomenoauuu

HOI[FOTOBKa K na6opaTopH0171 pa60Te BKJIIOYAa€T HECCKOJIBKO OTaIlOB:

1.

Ha nepBoMm 3Tare CTy€HT MIIaHUPYET CBOKO CAMOCTOATENbHYIO paboTy, KOTOpasi BKIIOYAET:
ySICHEHHUE 33/1aHUsl HA CAaMOCTOSTENIbHYI0 paboTy; 1Moa00p peKOMEHIOBAHHOW JIUTEPATypHI;
COCTaBJIEHUE IJIaHAa PAabOThI, B KOTOPOM OMNPEIEISAIOTCS OCHOBHBIE MYHKTBI MPEICTOSIICH
noarotoBku. CocraBieHHEe IUIaHA TUCHMUIUIMHUPYET W TIOBBIIIAET OPraHW30BAaHHOCTH B
pabore.

Bropoit sTan BKiIIOYAaeT HEMOCPEACTBEHHYIO MOATOTOBKY K BBIIOJIHEHUIO JIAOOPaTOPHOH
paboTsl. HaunHath Ha/io ¢ M3y4eHusi peKOMEHJ0BaHHOM TuTepaTypbl. Heo6X0auMo MOMHHTS,
YTO Ha JIEKIIUK OOBIYHO pacCMATPUBAETCS HE BECh MaTepHall, a TOJIbKO ero yactb. OcranpHas
€ro 4acTb BOCIIOJIHSIETCSI B MPOLIECCE CaMOCTOSITENbHON paboThl. B cBsi3u ¢ 3TuM pabora ¢
PEKOMEHIOBaHHOW JUTEpaTypoit oOs3aTenbHa. Oco0oe BHUMAHHE MPU ATOM HEOOXOIUMO
00paTuTh Ha COZIep )KaHNE OCHOBHBIX ITOJIOKEHHUI 1 BBIBOJIOB, OOBSICHEHUE SIBIICHU U (PaKTOB,
ySICHEHUE TPAKTHYECKOTO TMPHJIOKEHHUS pPacCMaTPUBAEMBIX TEOPETHUYECKHX BOIPOCOB.
['0OTOBsICE K TPAaKTUYECKOMY 3aHSATHIO WM JA0OpaTOPHOH paboTe, CTYIACHT MOXKET
oOpaiatecsi 3a METOJUYECKON MMOMOIIBI0 K TpernoaaBarento. Was Ha KOHCYJIbTAIMIO,
HEO0OXOMMO XOPOUIO MPOAyMaTh BOMPOCHI, KOTOpBIE TpeOYIOT pasbsicHeHus. [Ipu pabote B
naboparopur HEOOXOTUMO CTPOTO BBHINOJHATH BCE MpaBUiIa TEXHUKU OE30MaCHOCTH U
yKa3aHus MpernoaBaTes.

TpeTwii >Tarm COCTOUT B HEMOCPEICTBEHHOM BBITIOJTHEHUH JTAOOPAaTOPHON pabOTHI.
UYeTBepThIif dTan 1moapa3yMeBaeT COCTAaBICHHE OTUYETa O MpojenanHon padore. K ordery o
BBITTOJIHEHHOH paboTe MPEIbsIBISIOTCS CIEAYIOINE TPEOOBAHHMS:

OTueT MOMKEH CO/ep)KaTh HMCUEPIBIBAIONINE JaHHBIE, KaKk O IeMd pPadOThl, TaK U O
pe3yabTaTax B CIEIYIOUIEH MOCIeI0BaTeIbHOCTH:

— 3aJaHueE;

— CXeMa YCTAaHOBKH U ONMCaHME METOAMKH U3MEPEHUl;

— TEepBUYHBIE HKCIIEPUMEHTANIbHBIE PE3Y/IbTAThI 32 IOMHUCHIO MTPEToIaBaTeNs;

—  pe3ynbTaThl 00pabOTKH IKCIIEPUMEHTANIBHBIX JIAHHBIX, BKJIIOYas Tpaduku, TaOIUIIbL;

— o0muue BBIBOJIBI 0 paboTe M 3aK/II0UEHHE, O KaUeCTBE HCCIIEIOBAHHBIX MaTepHasoB.
Tekct oTdeTa M0KeH OBITH HAITMCAH aKKypaTHO M pa300pUMBO OT PYKU WJIH MPE/ICTABIICH B
BUJEC pacreyaTKd, T0CIe KOMITBIOTEPHOH BepcTKH. B 00omx ciydasix TEKCT JIOJDKEeH
NPECTaBIATh COOOM JIOTHYECKOE U3JI0KEHHE CYIIECTBA Borpoca. HepomycTumo npuBeneHue
dbopmyn, Tabnui 6e3 pa3bACHEHHI BceX 0003HaUYeHUN U cokpaieHnid. OTueT T0KEeH OBITh
HOHATEH JUId KaXJOro 4YHTalLero 0e3 KakuxX-1M0O0 JOMOJHUTENBHBIX BOIPOCOB Y
COCTaBHUTEJEH OTUeTA.

[Tocne mpencraBieHHsl OTYETa CTYAEHT JOJDKEH HUMETh, KaK MHUHHMYM, IOBEPXHOCTHBIE
3HaHUS 110 KOHTPOJIBHBIM BOINPOCaM K paboTe, UMEIOIIUMCS B METOAMYECKUX YKa3aHUAX, U
€My BBICTABJISIETCS OaJI1, KOTOPHIM OIICHEHA JTaHHAas JJabopaTopHasi padoTa.
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34.
35.

6. IlpomexyTouHasi aTTecTaNMs
(konmponupyemas komnemenyus [IKC-2)

Cnucok ocHogHbIX 60NpPOCOB K 3auemy

Omnpenenenue aaIuTUBHBIX TEXHOJIOTHI MPOU3BOJICTBA.

Uctopus 3D-nevarn.

O6nactu npumenenus 3D-neyatu.

OKCTpY3MOHHBIE METO/IbI II€YATH.

Crpyiinbie Meronbl neuatu (Material/Binder Jetting).

[Teyatp MeTOIOM POTOMOIMMEPU3ALIUH.

[TewaTs myTeM mocmoiHoro criekanus rnopomka (Powder Bed).

[TeyaTs MeTo1OM TIpsiMOTO TI01BO1a SHeprun (DED).

KomnproTepHoe IpoeKTUPOBaHKE: TBEPIOTEIbHOE MOACTUPOBAHNE, MOJICIIUPOBAHHE
MOBEPXHOCTH, CKAJIIITUHT.

. 3D-ckanupoBaHue u HoTorpaMMeTpHsl.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Jleuenne STL-daitnos.

CrnaiicuHr.

MonenupoBanue B 3D-nieyaTu.

Merton Hanecenus paciiaBa (FDM).

[IpoextupoBanue B FDM.

OnexrpocniuaHuHT (EHD/MEW).

DKCTpY3UOHHBIE MeTO/IbI 3D-11Ieuaru.

CenexTuBHOE J1a3epHOE CIIEKAaHUE .

Cogersl 110 npoextupoBanuto B SLS 5.3 SLS u SLM/DMLS .
Cogersl 110 npoexkTupoBanuio B SLM / DMLS.
[TocToOpaboTka.

CrnaBneHue J1eKTpoHHBIM mydykoM (EBM).
IIpoextupoBanue B EBM.

Msuoroctpyiinas neyats (MJF).

CrpyliHas nevars.

IIpoexTupoBaHue B CTpPYWHOU IIEYaTH.

3D-neuats DOD u NPJ.

3D-neuats cBs3yronum (BJ).

IIpoexTupoBanue B BJ.

Crepeonutorpadus (SLA) u mpoekunonHas neyats (DLP).
[Toctobpabotka B SLA u DLP.

[Tpoextuposanue B SLA /DLP.

[TeuaTh ¢ UCTIONB30BAHUEM HEMPEPHIBHOTO )KUIKOT0 HHTep(deiica U Apyrue MeToabl
OBICTPOM TIeYaTH METOZOM CTEPEOIUTOrpaduu.
JByxdoronnas nazepnas nmutorpadus (2PP).
[TopomkoBeie MeToabl 3D-nieyaTu.
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36. Ctpyiiasie MeToAbl 3D-nieyarw.

37. Dnexkrpoxumuueckas 3D-nedars.

38. EFAB: pabounii nporecc.

39. 3D-neuats Ha ocHOBe ACM (Fluid-FM).

40. 3D-neyath Ha OCHOBE CKaHUPYIOLIET0 HOHHOIPOBOAALIEr0 MUKpockona (SICM).
41. FEBID / FIBID: ycTtaHOBKa 1 onucaHue mpoiiecca.

42. Cryo-FEBID .

43. JlazepHo-uHaynupoBaHHbli psimoit mepenoc (LIFT).

44. Ocobennoct 3D-neyaTu U1 N3roTOBJIEHUS IEYATHRIX IUIAT.
45. ®orononaumepHas 3D-neqars.

46. Metoanl 3D-1mieuatu j11 U3rOTOBJICHUS MTEYATHBIX IIJIaT.

Memoouueckue pexomenoayuu npu nOO20MOEKe K 3auemy

[ToaroroBka CTY/ICHTOB K 3a4eTy BKIIFOUACT TPU CTa/IUU:
— caMOCTOsITeIbHAs paboTa B TeUEHUE Y4eOHOTO To/1a (ceMecTpa);
—  HENOCPE/ICTBEHHasl MOJrOTOBKA B JHU, IPE/ILIECTBYIOLIHE 3a4ETY;
- IOJTrOTOBKA K OTBETY HA BOIIPOCHI, COJEPIKaIuecs B Ouere.

OCHOBHBIM HCTOYHHMKOM IOJTOTOBKM K 3a4€Ty SBISETCS KOHCHEKT JIeKUWi. YueOHBIN
Marcepuall B JICKOMM OaCTCd B CHUCTCMATU3UPOBAHHOM BHAC, OCHOBHBIC €T0 IIOJIOKCHUA
neranu3upyrorcs. [IpaBuiibHO COCTaBIEHHBIN KOHCIIEKT JIEKIUI COJEPIKUT TOT ONTUMAIIBHBIA 00beM
uH(OpPMAaILKK, Ha OCHOBE KOTOPOTO CTY/IEHT CMOKET MPEICTAaBUTh ceOe BECh YUeOHBII MaTepuall.

[Ipexxne Bcero, cienyeT BHUMATEIbHO IEPEYUTATh YYEOHYIO INPOrpaMMy H BOIPOCHI,
BBIHOCHUMBIC Ha 3a4€CT, YTOOBI BBIJACIINTh U3 HUX HANMCHEC 3HAKOMBIC. I[aJIee JOJDKCH CJIEA0BATh OTall
MOBTOPEHUsI BCEro INnpoiaeHHoro Marepuana. Ha sty paboty menecooOpa3HO OTBECTH OOJIBLIYIO
4aCTb BPCMCHH. CJ'ICJIYIOHII/IM OTalloOM SBJACTCA CAMOKOHTPOJIb 3HAHUSA H3YUCHHOI'O MarTrcepuala,
KOTOPBII 3aKiIoyaeTcss B YCTHBIX OTBETaX Ha BONPOCHI. Te€3UChl OTBETOB Ha Hambosee CIIOKHBIE
BOIIPOCHI JKEJTATENIbHO 3aIllMCaTh, TaK KakK. B MPOLECCE 3alUCH BKIIOYAIOTCS ONOTHUTEIbHBIC
MOTOPHBIE PECYPCHI TAMSATH.

I[J'ISI IMOATOTOBKHU K OTBETAM Ha BOIIPOCHI 3a4€Ta CTYACHTHI JOJIKHBI UCITOJIB30BATH HE TOJIBKO
KypC JIEKLIUI 1 OCHOBHYIO JIUTEPATypy, HO U JONOJHUTEIbHYIO TUTEPATypPy JUIsl BHIPAOOTKH yMEHUS
JaBaTh pa3BCPHYTHIC OTBCTHI HA ITOCTABJIICHHBIC BOIIPOCHI.

[IpemioskeHHast METOIMKA HEMOCPEICTBEHHOM MOJITOTOBKM MOXET ObITh M M3MeHeHa. Tak,
AJI1 CTYACHTOB, KOTOPBIC CYUTAKOT, YTO OHU YCBOUJIA HpOFpaMMHBIﬁ MaTcpHrall B IIOJJTHOM o0BeMe U
yBEepeHbl B MPOYHOCTH CBOMX 3HAHUH, JOCTATOYHO OErJoro MoBTOPEHHs Y4eOHOro marepuaa.
OcHOBHOE BpeMsi OHU MOTYT YACIUTh YIIIYOJICHHOMY U3YYECHHMIO OT/AEIbHBIX, HAaOOJEee CIOXKHBIX,
pasziesnoB U TeM Kypca.

OTBeTHI HAa TEOPETUIECKHE BOMIPOCHI JOJKHBI OBITh IaHBI B COOTBETCTBUH C (POPMYIMPOBKOM
BONpOCAa M COJEpKaThb HE TOJBKO H3YUYEHHBIH TEOpEeTHUYECKUil MaTepuan, HO U COOCTBEHHOE
IIOHUMAaHUE HpO6J’IGMBI. B oTBeTax kenateiabHO IMPUBCCTH MPUMEPLI pCain3allii TCX HJIN HHBIX
U(PPOBBIX YCTPOHCTB.

HO)IFOTOBKy K 3a4€Ty 1O AWCHUILINHE HeO6XO}II/IMO Ha4yaThb C HpOpa6OTKI/I OCHOBHBIX
BOIIPOCOB, CIUCOK KOTOPBIX MIPUBEICH.

Jlnst 3TOoro HE0OXOMMMO MPOUYECTh U YSICHUTH COJIEpXKAHUE TEOPETHYECKOTro Marepuana Mo
y4yeOHHMKaM U y4eOHBIM MOCOOMSM U3 CIHMCKA OCHOBHOW M JOMOJHUTENBbHOW JuTeparypbl. CIUCOK
MOKET OBITh JOMOJIHEH U paClIMPEH CaMHMHU CTYIACHTaMHU. Ocoboe BHUMaHUE IIpru MOATOTOBKE K
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3a4eTy HEOOXOOUMO YIENUTh TEPMHHOJIOTWHU, T.K. YCHEIIHOE OBJIAJCHUE JIO00M TUCIUIUITMHON
IpeJoJiaraeT yCBOGHWE OCHOBHBIX MOHATUN, X TPU3HAKOB U OCOOEHHOCTH.

Takum 00pa3omM, OArOTOBKA K 3a4eTy BKIOYAET B ceOs mpopabOTKy OCHOBHBIX BOIIPOCOB
Kypca; YTeHHe OCHOBHOW U JOIOJIHUTEIBHON JIUTEpPATyphl IO TeMaM Kypca; Moa00p MpUMEpOB U3
IIPAKTUKH, WUTIOCTPUPYIOIIMX TEOPETUUECKUI MaTEpUall Kypca; CUCTEMATU3ALMIO U KOHKPETU3ALINIO
OCHOBHBIX IIOHSITUH; COCTABJICHHE IPUMEPHOTIO IJIaHa OTBETA HA BOIIPOCHI 3a4eTa.

B Xoz1e moAroToBKM K 3a4eTy CTyAeHTaM HE0OXOAMMO OOpaliath BHUMAaHHE HE TOJBKO Ha
YPOBEHb 3alIOMUHAHUs, HO U HA CTENEHb IOHUMAHHUS N3y4YaeMbIX BOIIPOCOB. A 3TO JIOCTUTAETCS HE
IIPOCTBIM 3ayYHMBAHHUEM, a YCBOEHUEM IIPOUYHBIX, CHCTEMAaTU3UPOBAHHBIX 3HAHWN, aHATUTHYECKUM
MbluieHreM. ClieoBaTeNbHO, HEMOCPEACTBEHHAs NOATOTOBKAa K 3a4eTy JOJDKHA B Pa3yMHBIX
IIPONOPLUAX COUYETATh U 3alIOMUHAHKE, U [IOHUMaHKE [IPOrpaMMHOI0 MaTepuaa.

MO’XHO BBIIETUTH CJEIYIOIIME aCHeKThl, 10 KOTOPHIM IPENnoAaBaTesb OObIYHO OIEHUBACT
OTBET Ha 3a4eTe: COEPIKATEILHOCTH (UETKOE M JIOCTATOYHO ITyOO0KOE M3JI0KEHUE BOIIPOCA); IIOJTHOTA
U OJHOBPEMEHHO pa3yMHas JaKOHWYHOCTb; CTENEHb MCIOJb30BaHUS W IMOHMMAHUS HAYYHBIX
HUCTOYHUKOB; YMEHHUE CBSI3bIBaTb TEOPUIO C MPAKTUKOH, TBOPYECKH IPUMEHATh 3HAHUSA K
HEOPJIMHAPHBIM  CUTYyalMsIM; JIOTMKa W  apryMEHTUPOBAHHOCTb  HW3JIOKEHUS; TI'PaMOTHOE
KOMMEHTHPOBaHUE, IPUBEACHHUE IPUMEPOB, AHAJIOTUH; KYJIbTYpa peuu.

B X04€ MOATOTOBKHU K 3a4YCTy CTYACHTY HGO6XOZII/IMO 06pau1aT1> BHUMAHUEC HE TOJIBKO Ha
YPOBCHb 3alIOMHUHAHUA, HO U HA CTCIICHb ITOHUMAHUA N3YYAaCMbIX BOIIPOCOB. A 3T0 JOCTUTaCTCA HE
IMPOCThIM 3ay4YHMBAHUCM, 4@ YCBOCHHUCM IIPOYHBIX CHCTCMATH3UPOBAHHBIX 3HAHUM aHATUTHYCCKUM
MBIIIJICHHUECM. CJ'IGI[OBaTeJIBHO, HETIOCPECACTBCHHAs IIOATOTOBKA K 3a4YCTy HAOJDKHA B PA3YMHBIX
npomnopuuAax Co4eTarb U 3allOMUHAHUC, U TIOHUMAaHUEC IIPOTPaMMHOI'0 MaTcpurajia.

Pacnpeoenenue 6annoe mexyuiezo, pyoexscHo2o KORmpoasa u IK3amenda

Ne O6masn 1-s1 Touka 2-51 TOYKA 3 Touka
cymMMma
1. | Tekyuuii KOHTPOJIb
HOCEIICHNUE 3aHsATHI 10 3 3 4
0amioB Oamna Oana Oamna
BBIIIOJIHEHHE U 3allliTa 21 7 7 7
71a00paTOPHBIX pabOT Oan OasoB OasoB OaJoB
2. | Py0e:xxHblil KOHTPOJIb
TECTUPOBaHUE 15 5 5 5
0annoB 0amnoB 0annoB 0aJIoB
KOJUJIOKBUYM 24 8 8 8
bamna 0amnoB 0annoB 0aJIoB
Hroro 70 23 23 24
0aJL10B O0as1a 0as1a 0aa

Kpumepuu oyenusanusn

[Tpu ocBoenuu quctumiuHel popmupyercsa komnereHius [IKC-2. Yka3zanHas komneTeHuus
dopmMHpyeTCsl B COOTBETCTBHHU CO CIEAYIOLUIMMHU ATAllaMU:
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— (¢dopMUpOBaHHE U PA3BUTUE TEOPETUUECKUX 3HAHHM,

KOMHGTGHHHCﬁ (J'IGKI_II/IOHHBIG 3aHATUS, CAMOCTOATCIIbHAA pa60Ta CTy,Z[eHTOB);

NPEAYCMOTPEHHBIX  YKa3aHHOMN

— TpUOOpeTEeHHE U PA3BUTHE MPAKTUUYECKUX YMEHUMH, NPEAYCMOTPEHHBIX KOMIIETEHIUEHN

(;1aboparopHbIe pabOTHI, CaMOCTOSATENbHAs Pab0OTa CTYICHTOB);

— 3aKpeIuvieHUE TEOPETUYECKUX 3HAHUN, YMEHHUN U IIPAKTUYECKUX HABBIKOB, IPEAYyCMOTPEHHBIX

KoMIIeTeHInen (;1abopatopHbie paboThl, TPAKTUKH, BRIITYCKHAsI KBaNU(UKAMOHHAS paboTa).

C(bOpMI/IpOBaHHOCTB KOMIICTCHIIMU B paMKaX OCBOCHHA HaHHOﬁ JUCHUIIIMHBI OICHUBACTCSA 110

TPEXYPOBHEBOH ILIKAJIE:

— 0a30Bblil ypPOBEHDb (OLEHKA «YA0BJIETBOPUTEIbHO») SIBIISIETCS 00s13aTENIbHBIM ISl BCEX

06yqalonmxc>1 110 3aBCPUICHUN OCBOCHUS JUCHUIIINHBI]

— IPOABUHYTHIM YpPOBEHB (OLIEHKA «XOPOILIO0») XapaKTePU3yeTCs IPEBBILIEHUEM

MHHHUMAJIBbHBIX XapaKTCPUCTUK C(bOpMI/IpOBaHHOCTI/I KOMIICTCHI WU I10 3aBCPUICHUA

OCBOCHUA NUCLHHIIIINHBI,

—  BBICOKHH YPOBEHb (OLIEHKA «OTJIMYHO») XapaKTEPU3yETCs] MAKCUMAIIBHO BO3MOXKHOM

BBIPAXKCHHOCTBIO KOMIICTCHIIMU U SABJISICTCS BAX)KHBIM KaUCCTBCHHBIM OPUCHTHPOM JIA

CaMOCOBCPIICHCTBOBAHMA.

KpnTeplm OLICHKH KaveCTBa O0CBOCHUA JUCHUIIMHBI IPUBECACHDBI B IIPUJI0KCHUHA 2.

7. MeToau4eckue MaTepHaJIbl, ONpeie/sionme Npoueaypbl OlleHUBAHUS 3HAHUIA,
YMEeHUii, HABBIKOB U ONBITA JeSITeJILHOCTH

Tabnuna 6. Pe3ynbraThl 0OCBOCHUS yueOHOU AUCIMILTUHBL, TIOIeKAIINE TPOBEPKE.

Pe3yabTaThl 00yueHus OcHOBHBIE MOKA3aTeJIN OLEHKH Bun oueno4Horo
(komMmeTeHMH) pe3yJbTaToB 00y4eHHs MarepHaJia
Crniocoben MPOBOJIUTH | 3HATB:  METOJBI JMATHOCTUPOBaHUS | BrlmonHeHWe u 3ammra

TEKYLIUN PEMOHT U | HEUCTPAaBHOCTEH, BO3HUKIIUX TMIPH | JJAOOPATOPHBIX padoT;
MPUEMKY TIOCJIE PEMOHTa | DKCIUTyaTalluu PAINOATIEKTPOHHOM | TUTIOBBIE OIEHOYHBIE
Paano3JEeKTPOHHOM anmnaparypsl; METO/bl YCTPAHEHMS | MaTepUabl sl yCTHOTO
armaparypsl. HEUCTIPAaBHOCTEH, BO3ZHHUKIIUX TMpH | oripoca (pazoden 5.1.1);
Koapl M HaummeHOBaHUsl | DKCIUIyaTallUH PaaNO’JIEKTPOHHOM | TUIIOBBIE TECTOBBIE
HHAUKATOPOB anmapaTyphl. 3amanusi(pazoen 5.2.);
AOCTHKECHUS TUIIOBBIE OLICHOYHBIE
KOMIIeTEeHI[UM: MaTepuaibl K 9K3aMEeHY
I[IKC-b.2.1 - Cmnocoben (pazoen 6.).
MPOBOJIUTH
JMAarHOCTUPOBAHUE
HEHCIPaBHOCTEM, YMmerb: TUIaHUPOBATH  MpOBENCHHE | BrimosiHeHUE 1 3amuTa
BO3HUKIIUX npu | IpoUIAKTHUECKUX W  PEMOHTHBIX | TaOOPATOPHBIX paboT;
JKCIUTyaTaluu pabor o obecredeHno U | TUTIOBBIC OTICHOYHBIE
PaauO03JIEKTPOHHOM BOCCTaHOBJIICHHIO  pabOTOCTIOCOOHOTO | MaTepuaibl Al YCTHOTO
armaparypsl. COCTOSIHUSI paarod’IEKTPOHHOM | ompoca (pazden 5.1.1);
anmnaparypsl; UCII0JIb30BaTh | TUIIOBBIE TECTOBBIE
o0opynoBaHue I AMArHOCTUPOBAHUS | 3amanusi(pazoen 5.2.);
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I[IKC-b.2.2 - Cnocoben |wu YCTpaHEHHUS HEHUCTIPABHOCTEH, | TUTIOBBIE OLICHOYHBIE
OpPraHU30BBIBATH BO3HHUKIIIUX npu AKCIUTyaTalluu | MaTepuaibl K 9K3aMEHY
MPOBEACHUE PEMOHTHBIX | PaauO3JIEKTPOHHOH anmnaparypsl. (pazoen 6.).
pabor 1o
BOCCTAHOBJICHHUIO
paboTococoGHOTrO Baaners: npoBeicHUEM | BolmonHeHue u 3anmra
COCTOSIHUS npopUIaKTUYECKUX U PEMOHTHBIX | J1a0OpaTOpPHBIX padoT;
PaznolIIEKTPOHHOM pabor o o0ecreueHno U | TUTIOBBIE OIICHOYHBIE
anmnaparyphl. BOCCTAHOBJICHHIO  pabOTOCIOCOOHOTO | MaTepuabl AJis YCTHOTO
COCTOSIHUSI a/JIMORJIEKTPOHHOM | ompoca (pazden 5.1.1);
[MIKC-b.2.3 - Criocoben pai p poca (p );
anmnaparypsl. TUIIOBBIE TECTOBHIE
OCYILIECTBIISTH KOHTPOJIIb
3aianus (pazden 5.2.);
KauecTBa MPOBECHUS
TUTIOBBIE OLICHOYHbIE
peMoHTa
. MaTrepuaibl K 9K3aMEHY
PaINO3JIEKTPOHHOM
(pazoen 6.).
anmnapatypsl

8. YueOHO-MeTOAUUYECKOE 00ecTieYeHue TUCUUIIMHBI (MOLYJI51)
Ocnosnaa tumepamypa

1. AnauTUBHBIE TEXHOJIOTUM TPOM3BOJACTBA YCTPOWCTB PATUOIIEKTPOHUKU: YUeOHOe
nmocoboue / B.M. TyeB - 2020. 91 c. [DnekTpoHHBIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/9302.

2. PamByan, b. 3D-neuvars. [lpaktHueckoe pyKOBOACTBO : pykoBoicTBO / b. PanmBym, @.
[odep, b.I'appaT ; nepeBox ¢ anrauiickoro M. A. Palitmana.. — Mocksa : JIMK IlIpecc,
2020. — 220 c. — ISBN 978-5-97060-738-1. [OnextpoHHbIii pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/140567.

3. TlpeoOpaxenckas, E.B., 3yes, B.B., Mpimeukun, A.A. TexHonoruu, marepuanbl u
o0opynoBaHue aJAUTHBHBIX MPOU3BOACTB. YacTh 2 yueOHoe mocobume Mocksa: PTY
MUPOBA, 2021 [DnexTpoHHBIN pecypcl: — Pexum JIoCTyna:
https://e.lanbook.com/book/182471.

4. Tpojpumon, A. B. KomnbroTepHble TEXHOJOTMH B MAIIMHOCTPOCHHUU. AJIUTHBHBIE
texHosoruu. CanktllerepOypr: CIIOIJITY, 2019, [OnexTpoHHsbIii pecypc]: — Pexum
nocryna: yaueObHoe mocodue https://e.lanbook.com/book/120060

Jlonoanumensvnan numepamypa

1. TlepcrieKTHBHBIE TEXHOJOTUU MPOU3BOJACTBA MPOAYKIUHU: YUeOHO-METOAMUECKOE
nocobue / .A. Exumoga, E. C. Cunoruna, C. A. Jlomosckas, B. A. Cepsikos - 2020. 152
c. [DnexTponnbiii pecypc|:— Pexum nocryna: https://edu.tusur.ru/publications/9344.

2. Kpasuenko, E. I'., Bepemaruna, A. C., Bepemarun, B. 0. AniutruBHbIE TEXHOJIOTUH B
MamHocTpoeHuu. Komcomonbsck-HaAmype: KHAI'Y, 2018 [DnexkTponnslit pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/151709

3. M.A. 3aenko, M.B. Haraiiie, B.M. JloBOsim, «AJIJIMTUBHBIE TEXHOJIOTMA B
MAIIMHOCTPOEHUW», ITlocobue misi mmxkenepoB / HI[ PO OI'VII «HAMWN»,
Mocksa 2015.
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Ilepuoouueckue uzoanusn

[Tepeuens mepuoaUYECKUX W3IaHUH, Toydaembix Onbmuorekoit KbI'Y, B KOTOPBIX CTyIEHT
MOJKET O3HAKOMHUTBLCS C COBPEMEHHBIMH JIOCTHKCHUSMU B OOJACTH D3JICKTPOHUKH, MHUKPO H
HAHORJIEKTPOHUKHU:

WX A=

Ouzuka. (Pu3uka MOIYNPOBOJIHUKOBBIX MPOBOAHUKOB M JAMAJICKTPUKOB, KBAHTOBAs
aneKkTpoHuKa). M3Bectust BY30B.

DNEeKTPOHUKA.

®u3mKa U TEXHUKA OIYIPOBOJHUKOB.
MUKpO2IEKTPOHUKA.

KBanTOBas 251€eKTpOHUKA.
Pannosnexrponuka

Marepuansl JIEKTPOHHOU TEXHUKH.
®dusuka TBEpIOro TEIa

W3BecTus By30B.

Humepnem-pecypcoi

http://lib.kbsu.ru/- bubnuotexa KbI'Y.
http://www.garant.ru/ - CripaBo4yHasi npaBoBasi cucteMa «l apanT».

http://www.consultant.ru/ -CnpaBounas npasosas cucrema «KoncynpranTlmocy.
http://www.studmedlib.ru - 9bC «KoHcynbTanT cTyeHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarenbHbIii mpoekt A.H.Bapruna
http://www.Russianelectronics.ru -noprain «Bpems 21eKTpOHUKNY;

http://www.platan.ru — kaTanor 3JJeKTPOHHBIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/iumk/nano/lections.php - BUAEOPOJIUKHU IO HAHOTEXHOJIOTHH;

http://nano.fcior.edu.ru — karanor Hay4HO- 00pa30BaTENbHBIX PECYPCOB IS
HAaHOMHyCTPHH.

10. https://www.sciencedirect.com/ - [TonHoTekcToBas 0a3a qaHHBIX ScienceDirect.

IlepeueHb aKTyaJbHBIX JJIEKTPOHHBIX HH(POPMALMOHHBIX 023 TAHHBIX,
K KOTOPBIM o0ecne4yeH aoctyn noJjn3oBareiasm KBI'Y (2024-2025 yu.r.)

Neni/m | HammeHoBanmne Kparkas Apnpec caiita HaumenoBanu | YcioBus
3JICKTPOHHOTO | XapaKTepHCTHK e AocTyna
pecypca a OpraHu3anum-
BJIaJeIbLA;
PEKBHU3HTHI
J0T0BOpPa
PECYPCBbI 1J151 OBPA3OBAHMUSA
1. 9BC 13800 usnanmii | http:/www.studmedl 000 IMonusb1it
«KoHcyabTaH | 110 BCEM ib.ru «KoHcynpTanT JOCTYyI
T CTYJIEHTa» | 00JIacTsIM http://www.medcolle CTyZICHTa)» (peructpan

3HAHUM, gelib.ru (r. MockBa) us 1o IP-
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BKJIFOUAET Ooliee Jorosop aapecam
gem 12000 Ne25KCJ1/08- KBI'Y)
yu4eOHUKOB U 2023

yueOHBIX o1 27.09.2023

roco6uit mst BO T.

u CIIO, 864 AKTHUBEH 10
HalMEHOBAaHUMA 30.09.2024r.

XKypHayoB 1 917

MOHOTpadHui.

«daexrponna | Komnekuus http://www.studmedl 000 [TomHaeIi

s1 ondmoreka | «MenunuHa ib.ru «ITonurexpecy JIOCTYTI

Texunueckoro | (BO) I'DOTAP- pe» (peructpaiy

By3a» (OBC | Meaua. Books in (r. Mockga) ns 1o IP-

«Koncyabran | English (kHuru Jorosop agpecaMm

T CTYA€HTA») | Ha aHIVINHCKOM Ne4(QKCJI1/03- KBI'Y)
SI3BIKE ) 2024

ot 04.04.2024
T.
AKTHBEH J10
19.04.2025r.

IBC «Jlaub» | DIeKTpOHHBIC https://e.lanbook.co 000 «3BC [Tonubrit
BEPCHUU KHUT m/ JIAHb» (r. JIOCTYII
BEIYIINX CaHKT- (peructparg
W3]1aTeNIbCTB [etepOypr) us no IP-
y4eOHOU 1 Jorosop agpecam
HayJHOU Ne55/EIT-223 KBI'Y)
TUTEpaTypHI (B ot 08.02.2024
TOM YHCJIC r.

YHUBEPCUTETCKHI AKTHBEH 10
X U3JaTEIBbCTR), 15.02.2025r.
TaK U

3JIEKTPOHHBIC

BEpCUH

MIEPUOANYECKUX

H3JaHUM 110

Pa3TUYHBIM

obyacTaM

3HAHUU.

IBC «Jlaub» | Komnekuus https://e.lanbook.co 000 «3bC [TomHbri
3JIEKTPOHHBIX m/ JIAHb» (r. JOCTYII
n3ganun «PITY. Cankr- (peructpart
10-11 k. U3n-Bo [TerepOypr) us 1o [P-
«IIpocBemenue. Jorosop aapecam
Oo6meoOpa3zoBare Ne246EI11/223 KBI'Y)
JIbHBIC ot 31.07.2023
MIPEIMETHI. r.

AKTHUBEH 10
01.09.2024r.

Hammonanbn | O0beanHEHHBINR https://rusneb.ru/ OI'bY ABTOpH30B

an 3JIEKTPOHHBIN «Poccuiickas AHHBIN

3JIeKTpPOHHAs1 | KaTanor (poHI0B TOCyJIapCTBEHH | JIOCTYII C

O0udbMoTEKA | POCCUICKHX ast APM

PI'G OMOINOTEK, OubIHOTEKAY



http://www.studmedlib.ru/
http://www.studmedlib.ru/
https://rusneb.ru/

coepKaIIui Horosop OHnOIINOTEK
4331 542 Nel01/HDB/16 u
3JIEKTPOHHBIX 66-11 oT (A1,
JIOKYMEHTOB 10.09.2020r. | ayn.Nell5)
00pazoBaTeILHOT Bbeccpounsiit
0 ¥ HAYYHOTO
Xapakrtepa 1o
Pa3IUYHBIM
OTpacJisiM 3HaAaHUMN
9BC 107831 http://iprbookshop.ru | OOO «Aii I1u [omuerit
«IPSMART» | nyOonukaumi, B / Op Meaua» JIOCTYT
T.4.: 19071 — (. (peructpart
Y4IeOHBIX Kpacnoropck, ns 1o IP-
n3zaHuil, 6746 — MockoBckas azpecaMm
HayYHBIX 0011.) KBI'Y)
m3nanuii, 700 Nel56/2411
KoJuIeKIui, 343 ot 04.04.2024
xypHana BAK, T.
2085 CPOK
ayUOU3IaHuH. MIPEeIOCTaBICHH
s TUTEeH3UN: 12
Mec.
0P «PKN» | Tematuueckas http://www.ros- 00O «Aii IIn [TonubIi
(Pycckuii KOJUICKITUS edu.ru/ Op Menuay JIOCTYII
SI3BIK KaK «Pycckuil 3bIK (r. MockBa) (peructpart
WHOCTPaHHBIN) | KaK Jorosop us o IP-
HMHOCTPaHHBII» Ne280/24 PKHM | anpecam
Wznatenbckue ot 19.06.2024 KBI'Y)
KOJUIEKIINH: T.
«3maroycT»; CPOK
«Pycckuil s3bIK. IIPEOCTaBICHU
Kypeb; g uneH3uu: 1
«Pycckuil s13p1K» rog
(Kypcst YMK
«Pycckuil 131k
CEeroausay - 6
KHUT)

IBC DNeKTpOHHBIC https://urait.ru/ 000 [TomHbri
«lOpaiiT» BepcHU yueOHOH «QIEeKTPOHHOE JOCTYII
g CITIO 1 Hay4YHOH M3MIATeNbCTBO | (perucrparg

JINTEPATYPHI FOPAWT» ug no IP-
W3]IaTeNIbCTB (r. Mocksa) aapecam
«tOpaiit» ans Jorosop KBI'Y)
CIIO n Ne329/EI1-223
3JIEKTPOHHBIE Or 23.10.2023

BEepCUH T.

MIEPUOANYECKUX AKTHBEH 110

U3IaHUN 110 31.10.2024 r.

pa3IHIHBIM

obnacTaM

3HaHUM.
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9. IBC DNEeKTpOHHBIC https://urait.ru/ 000 [Tonubrit
«FOpaiiT» Bepcun 8000 «IJEKTPOHHOE JIOCTYII
aast BO HalMEHOBAHUN M3JaTe]IbCTBO | (perucrparn
y4eOHOU U FOPAUT» us o 1P-
HayJHOU (r. Mocksa) anpecam
JTUTEPATYPHI Jorosop KBbI'Y)
HU3JaTENLCTB Ne54/EI1-223
«tOpaiit» ans Or 08.02.2024
BOwun T.
3JIEKTPOHHBIE AKTHBEH 110
BEpCUH 28.02.2025 r.
MEPUOTUIECKUX
W3IaHUN 110
Pa3IUYHBIM
obyacTaM
3HaHUM.
10. 9P CIIO Bbasza nauabIx https://profspo.ru/ 000 ITonublit
«PROFo6pa3 | 3meKTpOHHBIX «IIpodobpazon JIOCTYTI
OBaHUeE» H3JaHAN aHHe (perucTparr
Y4eOHOIH, (r. Caparog) ns o IP-
y4eOHO- Jorosop aapecam
METOINYECKON U Nel1634/24 KBI'Y)
HayJHOU PROF_FPU
JIUTEPaTyphl IS o1 29.05.2024
CIIO T.
AKTHBEH J10
30.09.2025 r.
PECYPCbI AJIs1 HAYKHA
11. 9B/ PI'b OnexTpoHHast https://diss.rsl.ru/ OI'BY «PI'b» | ABTOpH30B
onbnmnoreka Jlorosop aHHBIN
JIUCCePTAIIHA Ne(095/04/0014 | nocrtyn c
ot 30.01.2024 APM
AKTHUBEH 10 OuOJINOTEK
31.12.2024 u
(1L,
ayn.Nell5)
12. Hayunas OnexTp. http://elibrary.ru 000 «HOb» [Tonuprit
3JIeKTpoHHas1 | 6ubimoreka JIunensnonHoe JIOCTYTI
OubaMoTEKAa | HAYYHBIX corJamieHue
(H2b My OIUKAIUH - Nel14830 ot
PODN) okozo 4000 01.08.2014r.
WHOCTPaHHBIX U Beccpounoe

3900
OTEYECTBEHHBIX
HAYYHBIX
JKYPHAJIOB,
pedepatbl
myOmrkaruii 20
TBIC. )KYPHAJIOB, a
TaKXe OIUCAHUS
1,5 MITH.
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3apyOeKHBIX U
poccuiicKkux
JIMCCepTalnii;
2800 pocc.
JKYpHAJIOB Ha
0e3B03ME3THOMH
OCHOBE
13. ba3a nannbix | HanmonanpHas http://elibrary.ru 000 «HDOb» ABTOpHU30B
Science Index | naHpOpMAITOHHO JInieH3noHHBI AHHBIN
(PUHILI) -aHAJIUTUYECKas i JIOTOBOP JIOCTYIL.
CHCTEMa, Science Index | Ilo3Bomser
AKKyMyJTUPYIOIIa NeSIO- JTOTIOJTHATH
st Goree 6 741/2023 Y YTOYHSTH
MUJUTHOHOB ot 06.10.2023 | cBemeHuUs o
Iy 0Ky I. myOIMKaIy
pOCCUICKUX AKTHUBEH 10 SIX YYEHBIX
aBTOPOB, a TAKKE 31.10.2024r. KbI'Y,
nHpOpPMALIUIO 00 HUMEIOIIUXC
UX UTUPOBAHUU s 8 PUHI]
n3 6omee 4500
pOccHiCKUX
JKYpPHAJIOB.
14. Mpe3unentck | boxee 500 000 http://www.prlib.ru OI'bY ABTOpH30B
as DJIEKTPOHHBIX «IIpe3unenTck AHHBIN
0ubJaHoTEeKA | JOKYMEHTOB IO as OubnuoTeKa | JOCTYM W3
um. b.H. HUCTOPUHU uMm. b.H. OuOINOTEK
Easuuna OrteuecTBa, Ensnmaay (T. u (ayx.
poccuiickoi CaHKT- Nells,
rOCyIapCTBEHHOC [TerepOypr) 214)
TH, PyCCKOMY Cornamenne
SI3BIKY U MPaBy oT
15.11.2016r.
beccpounslii
15. Polpred.com. | O630p CMU http://polpred.com 000 Hoctym mo
Hosocru. Poccun n «ITonmpen IP-anpecam
0030p CMMU. | 3apyOexbs. CIIPAaBOYHUKU» KbI'Y
Poccusi u [Tonnsle TEKCTHI besBo3MesiHO
3apy0exbe | + aHAJINUTHKA U3 (6e3
600 u3ganuii mo o(uIaTBHOTO
53 oTpacnsam JIOTOBOPA)

9. IIporpammHoe o0ecneyeHne COBpeMEeHHBIX HHPOPMALMOHHO-KOMMYHHKAIMOHHBIX
TEeXHOJIOTU M

1. CTyIeHTbI HIMEIOT JJOCTYII K €IMHOMY 00pa30BaTelIbHOMY TIOPTAITY, TJI€ MOTYT B OTKPBITOM
JOCTyIe  TIONB30BAaThCSA  pecypcamMu  yuyeOHO-METOAUWYECKOW  JIUTEepaTyphbl,  SBISIONIMMUCS
paszpadbotkamu Benymmx BY30B Poccum.

2. JIns pedTHHTOBOTO KOHTPOJISl HCIOIb3YeTCsl CHCTeMa KOMIIBIOTEPHOTO TECTUPOBAHUS Ha
0a3e mporpammHoro obecrneuenus Moodle.

3. Ilpu BBINONHEHUU JTAOOPATOPHOTO MPAKTHKYMa CTYIACHTHI B O0OS3aTEIILHOM MOPSJIKE
MPOBOAAT OOPabOTKY OSKCIEPUMEHTAIBHBIX JAHHBIX C TPHUMEHEHHEM IPOTPAMMHBIX CpeJ
MicrosoftExell, MathCad.
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4. B pamkax obecreueHHs] MPUMEHEHHUsI KOMIBIOTEPHBIX TEXHOJIOTUH B 00pa3oBaTEIbHOM
[IPOLIECCE UMEIOTCSA CIELUATU3UPOBAHHBIE KOMIIBIOTEPHBIX KJIACCa C COBPEMEHHBIM IIPOrPaAMMHBIM
o0ecrieyeHreM U UMEIOIINUM BbIXO B MIHTEpHET.

10. MaTepnaﬂbno-TexnnquKoe o0ecrneuyeHue AUCHUIIJIUHBI

[Ipu peamuzanmu y4eOHON pabOTHl B pamMKax AUCHUIUIUHBI «AIJUTHBHBIC TEXHOJIOTHUN
UCIIOJIB3YIOTCS CPEJICTBA JUCTAHIIMOHHOI'O COIPOBOXKIEHHUS y4eOHOro Ipolecca B (popme caliToB ¢
Martepuanamu Jekuuil. Kypc umeer anexkTpoHHbie Bepcuu (IIPE3eHTALMH ) JIEKIUN. JIEKITUN YnTaroTCst
C HCIOJIB30BAHMEM COBPEMEHHBIX MYJIbTHUMEIUNHBIX BO3MOXKHOCTEH M  IPOEKLHMOHHOTO
000py1I0BaHUs.

MarepuanbHO-TeXHUYECKY0 0a3y Juisl IPOBECHHS 3aHATUH 110 TUCLUIIIIMHE COCTABIISAIOT:

—  CHelMaTM3UpOBaHHAs ayIUTOPHsl, UCIIOIb3yeMasi IIPU MPOBEICHNH 3aHATUH JIEKLIMOHHOIO
tuna Nel36, pacronoxenHast o azapecy: 360004, KabapmuHo-bankapckas peciyOnmka, T.
Hanbuuk, yn. YepnbiueBckoro, 175, yueOHbI kopryc yHuBepcurera Ned (OMOD),
YCJIOBHBII HOMEp — l14,0cHalieHHas MyJIBTUMEIUMHBIM IMPOEKTOPOM U KOMIUIEKTOM
anmaparypsbl, O3BOJISIOLIEN JEMOHCTPUPOBATh TEKCTOBBIE U IpahuuecKue MaTepHabl;

— pabouee MeCTO IperoiaBaTeis;

— pabouue MecTa CTyJICHTOB;

— MeJIOBas J10CKa.

MynpTuMenuiiHas Npe3eHTalus, COIPOBOXKAAIOIIASA JIEKLIUIO, MO3BOJISIET IMPENOJaBaTENI0
aKLIEHTUPOBATh BHUMAHUE CTYACHUYECKON ayAUTOPUH Ha KIIIOYEBBIX BONPOCAX JIEKIIUH.

JucuuiuinHa obecnedeHa:

— TECTOBBIM MaTepuallaMHU B NEKTpOHHOU oOyuvaromel cucreme «Moodle»
(OTKpBITBIN YHUBEPCUTET);

—  KHWKHBIM (DOHIOM OMOIHMOTEKH;

— 2JIEKTPOHHBIMU BEPCUSAMH JIEKIUH U y4eOHUKOB.

CryneHTsl MMEIOT AOCTYN uepe3 MHTepHeT NOCTyN K 3JEKTPOHHOM oOydaroliel cucreme
«Moodle» (OTKpBITBIN YHUBEPCUTET), KOTOPAsi HO3BOJISIET pa3MelIaTh JIEKTPOHHbIE yUeOHbIE KYPChI
B CBOOOJTHOM JIOCTYTIE JJIsl CTYIGHTOB YHUBEPCHUTETA.

[Ipu npoBeneHnM 3aHATUHN JIEKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHATUN UCIIOJIb3YOTCS:
JUYEH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000H0 PAcnPOCMPAHAEMbIE NPOZPAMMBL:

— MicrosoftOffice mmuensus: loroop Nel35 or 22.05.2018, noroBop Ne 1-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
norosop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
norosop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, porosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009,
ceprudukat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

— apxuBatop 7z, Adobe Acrobat Reader nurieH3usi: mpegocTaBiseTcs O€CIUIATHO HA YCIOBUIX
1o agpecy https://www.adobe.com/ru/legal/terms.html;

— Mozilla Firefox mumnensus: GPL/LGPL/MPL, GoogleChrome nutieH3us: mpeaocTaBiIseTcs
OCCIUTaTHO Ha YCIOBHUSAX JIUIIEH3WOHHBIX COTJIAIICHUH Ha MPOTPaMMHOE OOECTICUCHHE C
OTKPBITBHIM HUCXOHBIM KOJIOM o aapecy
https://code.google.com/intl/ru/chromium/terms.html.
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JIJist CTYIEHTOB ¢ OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3/IOPOBBSI CO3/IaHbI CIICIUATbHBIC YCIOBUS
JUIsL TIoJTy4eHus oOpa3zoBaHusi. CrielMaIM3MpOBaHHOE MOMEUICHHE JUISi MHBAIUIIOB PACIIONOXKEHO IO
anpecy: 360004, KabapmuHo-bankapckast pecriyonuka, r. Hanpunk, yn. YepHsimeBckoro, 173, riaaBHBIH
yueOHBIN KOPITyC YHUBEpCUTETA, ayauTopust Nel145.

B mensix AOCTYMHOCTH MONydeHHs BBICHIETO 00pa3oBaHMs MO 0O0pa30oBaTENIbHBIM IPOTrpaMMam
WHBAJIMJaMU ¥ JUIAMH C OrPaHMYEHHBIMU BO3MOXXHOCTSIMH  3/10POBbSI  YHHBEPCUTETOM
oOecrnieunBaeTcs:

— aJbTepHATHBHOW Bepcuel opUIaAIbHOTO caiiTta B ceTH «HTepHeT» i cnaboBUISMIINX;

— TPHUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOIIETO 00yYaromeMycsi HEOOX0IUMYIO MTOMOIIIb;

— Uil WHBAJIWAOB W JIMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3I0POBBS IO CIYyXy —
nyOnMpoBaHWE BCIYX CHPABOYHOW WHGPOPMAIMM O pPACIHUCAHUU YUCOHBIX 3aHATHH;
o0ecrnieueHre HaAJIeKAIIMMU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEACHUS HH(DOPMALINY;

JUTSl MTHBAJIMJIOB U JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS, UMEIOIINX HAPYIICHUS OTIOPHO-
JBUTATEIILHOTO  ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHE YCIOBUS OOecreynBarolie
BO3MOXXHOCTh OECTIPENSTCTBEHHOTO JOCTyNa OOydJaloUuIMxcsi B Y4eOHBIE IOMEIIEHHs, OOBEKTYy
MUTaHMS, TyaJeTHbIe U JAPYrue MOMEIICHUS YHHBEPCUTETa, a TakKe NMpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUAX (HAIUYUE PACIIUPEHHBIX IBEPHBIX MPOEMOB, OPYUYHEH U IPYTUX MPUCIIOCOOTICHHUI).
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IIpuaoxenne 1
JIucT u3MeHeHuil (J10MoJIHeHUil) B padoueil mporpaMMe TUCHMILIMHBI (MOXYJIs1)
«AVTUTUBHBIE TEXHOJOTHI» N0 HANPABJIEHHUIO MOJATOTOBKH
11.03.04 D1eKTPOHNKA U HAHOIJIEKTPOHUKA HAaNpaBJeHHOCTDb (mpoduin) CoBpeMeHHbIe

HH(OPMaLMOHHBbIE TEXHOJIOTHHU B JIeKTPOHHOI TexHuKe Ha 20 -20 y4eOHbIii rojg
Ne i/ JunemeHT (myHKT) PII{ Ilepeyennb Mpumeyanue
BHOCHUMBIX
H3MEHEeHHUil

Obcyaicoena u pekomenoosana Ha 3acedanuu Kageopul
DJNEKTPOHUKH U IH(PPOBBIX HWHOOPMAIMOHHBIX TEXHOJOTHUH,

pOTOKOJ Ne OT « » 20 1.

3aBenyrommii kadgeapoi / P.111. Temien /
HOJIITHCh pacmpoBKa MOAMKUCH  JlaTa
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KpuTepnn OICHKH Ka4deCcTBa OCBOCHHUSA NUCIHUIIJINHBI

Ipuio:xxkenne 2

Kon KPUTEPUU U TTOKA3ATEJIM OHUEHNBAHUS PE3YJIBTATA OBYUEHU A
KOMHETeHIHHI [lkana no TpaauIMOHHON NATHOAIBHON CHCTEME
PE3VJILTAT — -
OBYUYEHMS ba3oBbliil ypoBEeHb IIponBuHyTHII BhicoKHuii ypOBeHb
YAOBIETBOPHUTEIHHO/ YpOBEHD
10 JUCLUTUINHE HEJIONYCK | HEYIOBIIETBOPUTEIHHO oTnU4HO/mud. 3aueT
(Moymo) . 3a4eT xopoio/mud. 3a4er
Ilkana no 0a/UILHO-PEHTHHIOBOI CHCTeMe
0-35 36 — 60 61 - 80 81-90 91 -100
Cnocoben 3HaTh: meronsl | He3Haer | oTcyTcTBHME 3HaHHMH O: | HEMOJIHBIE 3HAHMA O: B ILEIOM  YCHEHIHBIE | MOJHOCTBIO
IIPOBOJUTH JUArHOCTUPOBAHUA MeToaax METOoAaX 3HaHUA O: C(I)OpMI/IpOBaHHLIe
TeKy Il HEHCIIPABHOCTEHA, JIMArHOCTHPOBAHHS JWarHOCTHPOBAHHS MeToJax 3HaHUA O:
PEMOHT i | BOSHMKIINX npu HEHUCIPaBHOCTEH, HEHUCIPaBHOCTEH, JIMArHOCTHPOBAHHS MeTozax
MPHEMKY TIOCTE | SKCILTyaTAIHH BO3HUKIIHNX IIPU | BO3HHUKIIUX IpU | HEHCIPAaBHOCTEH, JWar HOCTHPOBAHHS
. JKCILTyaTalux SKCIUTyaTalluu BO3HUKIIHAX IIPH | HEMCIIPABHOCTEH,

bemoriTa PaHOSTEKTPORHOU PaanodAEKTPOHHON Pafnuo3IEeKTPOHHON JKCILTyaTalux BO3HUKIINX pH
PAZMOSJICKTPOH | allliapaTyphl, — MCTOJBI anmnaparypsl; anmaparypsl; PaanodAEKTPOHHON JKCILTyaTallH
Hou ycTpauenmt MEeTOaX  yCTpaHEHHs | METOJaX  YCTPAHEHHUs | almapaTyphl; PaJMO3NIEKTPOHHOH
annapaTypel. HCHCIIPABHOCTCH, HEHCIPaBHOCTEH, HEHCIIPaBHOCTEHH, MeTo/1ax YCTpaHEHUsl | anmapaTypsl;
Koant H | BOSHMKIIUX lpu BO3HUKIIUX IIPU | BO3ZHUKILUX IIPYU | HEUCIIPABHOCTEH, METOJax yCTpaHEeHUs
HAMMEHOBAaHUsI | SKCIUTyaTallun 9KCIUTyaTaluu OKCILIyaTaluu BO3HUKIIINX IIpU | HEUCIIPABHOCTEH,
HHIUKATOPOB Paaro3IeKTPOHHON Panuo3IEKTPOHHON PaIuo3IeKTPOHHON 9KCIITyaTallu BO3HHUKIINX npu
J0CTHKCHUS anmnapaTypsl. anmnaparypsl. anmnapaTypsl. Pasuo3IEKTPOHHOM 9KCILTyaTalluu
KOMIIETEHIIM M armapaTtypbl PaAUO3JICKTPOHHOU
[IKC-b.2.1 - amnmaparypel
Crocoben VYmerb: mmanupoBats | He ymeer | orcyrcTBme WM | HEIOCTATOYHOS yMEHHE: | B 1I€JIOM  YCIEUIHOE | MOJIHOCTHIO
TIPOBOJIUTH IPOBEACHUE JaCcTUIHOC yMCHHC: IIJIAHUPOBATh YMEHHC! copMHUpOBaHHOE
JIMATHOCTHPOB NpopUIaKTHIECKHX U ITaHUpOBATh IPOBEIEHHUE ITAHAPOBATH YMEHHE.  IUIAHMPOBATh
anHue PEMOHTHBIX paboT 1O NpoBe/IeHNE npopuIakTHUeckux U | NPOBEACHHE IIPOBEJICHUE
HEHCIIPABHOCT obecrneueHnIo " NPOIIAKTHICCKAX M | peMOHTHBIX paGoT 1o | MPOQHUIAKTHYCCKHX  H | mpoMiakTHHECKHX W
eif, BOCCTaHOBJICHUIO PEMOHTHBIX  pabOT 10 | oGecreyeHHIo ¥ | PEMOHTHBIX pabOT MO | peMOHTHBIX paGoT MO
BO3HUKIIMX paboTocnocoOHOro olecreyeHIIo U | BOCCTAHOBJIEHHIO obecrieyeHmIo U | obecreueHUIo u
npu COCTOSIHUS BOCCTaHOBJICHHIO paboToCrocoOHOro BOCCTaHOBJICHHIO BOCCTaHOBJICHUIO
oKcruTyaTamun | PAIMODIEKTPOHHOIH paboTocrnocobHoro COCTOSIHUS paboTocmocobHoro paboTocnoco6Horo
PaIHOdIEKTPO anmaparypsi; COCTOAHKA . PaaMO3IIEKTPOHHOM COCTOAHKA . COCTOSIHHUS
HHOI HCII0JIb30BATh PaanO3IEKTPOHHON armapaTypsl; PanO3IEKTPOHHON Paano3IEeKTPOHHON
anmaparypbL. obopynoBaHue JUIS almaparypel, UCTIONB30BaTh almaparypel, anmaparypsl;

JIMATHOCTUPOBAHUSI U HUCII0JIb30BATh obopynoBanue nasg | MCIIOJIb30BaTh HMCIOJIL30BaTh




Kon

KPUTEPUU U ITOKA3ATEJI OHEHMBAHUA PE3YJIbTATA OBYYEHN A

KOMIICTCHIH [Ixana mo TpaauIMOHHON MATHOAIILHON CHCTEME
PE3VJITAT PaHit .
OBYUYEHMS ba3oBbliil ypoBEeHb IIponBuHyTHII BhicoKHuii ypOBCHD
YAOBJIETBOPHUTEIHHO/ YPOBEHb
10 TUCITUILIMHE HEOMYCK | HEYIOBIIETBOPUTEIHLHO oTu4HO/mu(. 3a4eT
(Moymo) mud. 3a9eT xopoio/mud. 3a4er
Ikana no 0a1JIbHO-PETHHIOBOI cUCTeMe

0-35 36 - 60 61-80 81-90 91-100
I[IKC-b.2.2 - yCTpaHEeHUs obopyoBaHue NI | AMarHOCTUPOBAHUS u | obopymoBaHue Uit | 000pyIOBaHKE s
Criocoben HEUCIPaBHOCTEH, JHarHOCTUPOBAHUS H | yCTpaHEHHS JHarHOCTUPOBAHHUS M | IMarHOCTHPOBAHUS 31
OpPraHu30BLIBA BO3HHKIIUX npu YCTpaHEHUs HEUCIPaBHOCTEH, YCTpaHEHUS YCTpaHECHUs
Tb JKCILTyaTaluu HEUCIIPABHOCTEH, BO3HHUKIIUX IIPY | HEUCIIPABHOCTEH, HEUCIPABHOCTEN,
IMMpOBEACHUEC paﬂHOSJ’IeKTpOHHOﬁ BO3HUKIINX npu OKCIUTyaTaluu BO3HUKIIINX npu BO3HHUKIINX npu
PEMOHTHBIX anmaparyphl. IKCIUTyaTaI[uH PaIuO3IeKTPOHHOMN IKCIUTyaTaI[uH 9KCIUTyaTaI[|H
pabot o Paano3IEKTPOHHON amnmaparypel. PaAno3IEKTPOHHON Paano3IeKTPOHHON
BOCCTaHOBJICH anmaparypsl. anmaparypsl. amnmaparypel.
UI0 Baaners: He OTCYTCTBUE HABBIKOB | HEIOCTATOYHOE HaJTNYne HABBIKOB | YCIIELIHOE BJIaJEHHE:
pa60T0cr[()c06 MMPpOBEACHUEM BJIaACCT BJIAACHUSA . BJIAACHUC: BJIaACHUA: MIpOBEICHUEM
HOTO IPOPUIAKTHIECKUX U MIPOBEICHUEM MIPOBEICHUEM MIPOBEICHUEM NpOPUIAKTHIECKUX H
COCTOSHHS PEeMOHTHBIX paboT 1o NPOQUIAKTHYECKMX M | NPOQUIAKTHYECKHX U | MPOQHUIAKTHYECKUX M | PEMOHTHBIX paboT Mo
PAHO3IEKTPO o0ecreueHHIo u PEMOHTHBIX pabOT 1O | pEMOHTHBIX paboOT TO | PEMOHTHBIX pPabOT IO | oOecreueHHo U
HHOI BOCCTaHOBJICHUIO o0ecrie4eHnI0 U | 00eCIeYeHUI0 U | obecrie4eHuIo 1 | BOCCTAaHOBJICHUIO
ALIIEPATYDEL paboTocrnocoOHOro BOCCTaHOBJICHHIO BOCCTaHOBJICHUIO BOCCTaHOBJICHUIO paGoTococoGHOTo

COCTOSTHUS paborocmniocobHOTO paboTOCIOCOOHOTO paborocnocobHOTO COCTOSIHUS

TIKC-B.2.3 - pa)Z[PloaﬂeKTpOHHOﬁ COCTOSIHUSA COCTOSIHU S COCTOSIHUSA paﬂnoaneKTpoﬁﬁoﬁ
CriocoGen anmaparypsl Paano3IEKTPOHHON PaIMO3IeKTPOHHOMN Paaro3IeKTPOHHON anmnapaTypsl
OCYIIECTBIIATE anmaparypsl ammmaparypsl anmaparypsl
KOHTPOJIb
KadyecTBa
TIPOBEICHUS
peMoHTa
paInod3JIEKTPOH
HOM
anmaparypsl
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