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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
ropazno OoJpIIMe BO3MOXHOCTH B ero Oymymied Kapbepe H IMOBBINIAET €ro I[eHHOCTh Kak
CIEIMAJIICTA Ha PBIHKE TPYZA.

OcHOBHBIE 321a4H M3YYEeHUS] NUCHMUILINHBI -
—  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 HanpasieHuto noarotrosku BO 11.03.01 Paguotexnuka npoduis: «IHTErpupoBaHHBIE CHCTEMBI
0e3011acHOCTI».

[Ipu ocBOEHMM JTUCIUIUIMHBI 00Y4aIOIUKHCA CMOKET YaCTUYHO IIPOAEMOHCTPUPOBATD

cienyroire 0600meHHbie TpynoBbie pyakun (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, KOl B, ypoBeHb KBaupuKauu -6).
W3ydyenne AMCUMIIUHBI «AJIMTHBHBbIE TEXHOJOTMW» 0a3zupyeTrcs Ha CIEAYIOUINX, paHee
u3yyaemblx, gucnuiiMHax:  «ludpoBeie  uHQOpManmMoHHBIE — TeXHONOTHUM»,  «ONTHKaY,
«ONeKTpUYecTBO U  MarHeTusM», «JluddepeHunanbHple W HUHTETPAIbHBIE  ypaBHEHUSY,
«KoMIbrOTEpHOE MOJIETMPOBAHUE B DIIEKTPOHUKEY, «OCHOBBI KOMIBIOTEPHOTO IPOEKTUPOBAHUS U
MOJIETTUPOBAHUS PATUOIIEKTPOHHBIX CPEACTB.

3HaHUs, MOJYYEHHbIE IO OCBOEHHUIO TUCHMIUIMHBI, HEOOXOJUMBI MpPHU BBITOJHEHUU
OaxanaBpCKOM BBITYCKHOM KBaTHU(PUKAIMOHHON pabOTHI.



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 TUArHOCTHPOBAHWE HEUCIIPABHOCTEH, BOSHUKIIUX TPU
AKCIUTyaTallMy paguo3JIEKTPOHHON anmnapaTypsl.

I[IKC-b.2.2 - CnocobeH oOpraHuW30BBIBaTH IPOBEJAECHHWE PEMOHTHBIX pabOT Mo
BOCCTaHOBJICHHUIO Pa0OTOCIIOCOOHOTO COCTOSHUS PaInO3JICKTPOHHOM anmapaTyphbl.

[IKC-b.2.3 - CnocobeH OCyLIECTBISATh KOHTPOJb KayecTBa IMPOBEIEHUS PEMOHTa
PaAMOANIEKTPOHHOMN anmnapaTyphl.

B pe3ynbrare nzydeHus: AUCUMILIUHBI «AJIUTHBHBIE TEXHOJOTHHY CTYJEHT JIOJIKEH:

3HATBh: OCHOBHBIE JTalbl CO3/IaHUS TPEXMEPHBIX OOBEKTOB METOJAaMHU aJJAUTHBHOIO
IIPOU3BOJICTBA, CIIOCOOBI NPEABAPUTENBHON ONTUMHU3ALMU TPEXMEPHBIX 00BEKTOB, OCHOBHBIE
OLIMOKHM, BO3HUKAIOIIME B XOJ€ IMOATOTOBKM TPEXMEPHOW MOJENH, a TakkKe METOJbl HUX
YCTPaHEHUs], CYIIECTBYIOIIUE AaJrOPUTMBI IMOCTPOEHUS OOBEKTOB, OCHOBHBIE TEXHOJIOIMU
TPEXMEPHOU NevaTu U GU3NYECKUE IPUHIUIIBL, JIEXKAIINE B UX OCHOBE.

YMerb: nenath BHIOOp Hamboiee MOAXOAAIIETO METOJa TPEXMEPHOH medyaTd, UCXOns W3
¢u3nyeckux NPUHLMIOB U  OTPAaHMYEHUH  METOJa, IOJIb30BAaThCSl  MPOIPAMMHBIM
o0OecrieueHneM JUIsl TPEABApUTENBHON TPOBEPKH TPEXMEPHOH MOJAETU U HCHPABICHUS
omKOOK, pacronaratb MOJENIb U CTPOUTH MOJIEPKUBAIOIINE CTPYKTYPbl B COOTBETCTBHE C
HCIOJIb3YEMBIMU METOJAMU TI€YaTH, MOAOUpaTh MapaMeTpbl U aJITOPUTMBI IE€4YaTH B
3aBHCUMOCTH OT UCIIOJIb3yEMOr0 MaTepuaa U BUJ1a 00bEKTa.

Baajgerb: HaBbIKAMM aHaAJIM3a MTOCTABICHHOW 3a7a4d U3rOTOBIEHUS 3aJaHHOIO TPEXMEPHOIO
00OBbEKTa, BBIABICHUS MPOOJIEMHBIX MECT IMPH MOCIEAYIOIEM M3rOTOBIEHUU OObEKTa
METOAaMHU aJTUTUBHOTO MPOU3BO/ICTBA, BEIOOpa Hanbosiee MOAXOAIIMX METOIOB TPEXMEPHOU
ne4yaTd B COOTBETCTBUH, BbIOOpa HauOojiee MOAXOMAIIMX IMapaMeTpoB, MaTepuaioB U
JITOPUTMOB T€YaTH, UCIPABJICHUS OMMOOK TPUAHTYJSALUHM B XOJ€ IMOATOTOBKH MOJEIH K
IpolieCcCy MeYaTH, Ie4aTH Ha KOMMEPYECKH JTOCTYIHBIX TPEXMEPHBIX NIPUHTEpax Kiacca FDM
u SLA/DLPc.

4. CopepxaHue U CTPYKTYpa AUCHMILINHBI (MOLYJI5)
B Tabnuue 1 mpuBoauTcs omnucaHue COAEpKAHUS TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO

paszenaM, ¢ ykazaHHEM 0 KaKJOMY pa3zieny (popMbl TEKYIIEro KOHTPOJIS: 3alluTa J1abopaTopHO
pabotsl (JIP), xomnoxkBuym (K), rectuposanue (T).



Tabmuna 1

HaunmenoBanmue Conep:xkanue pasaena Kon ®opma
pasjiena KOHTPOJIMPYEM | TeKYIIero
ol KOHTPOJISA
KOMIIETEHIIUH
(v ee 4acTH)
AnnmutuBHOE 1.1 Ornpenenenue aggutuBHEIX | [TIKC-2 JAP, K, T
IIPOU3BOJICTBO. TEXHOJIOTHI MPOU3BOJICTBA
OcHoBHbIE 1.2 Ucropus 3D-neuatn
0COOEHHOCTH U 1.3 O6nactu npumenenus 3D-neyaTu
OTJIMYUSL OT
TPaJULMOHHBIX
METOJIOB.
Knaccudukanus 2.1 DKCTpY3MOHHBIE METO/bI [T€YATH INKC-2 JP, K, T
TexHojoruii 3D 2.2 CrpyiiHble =~ METOJbl  Ie4yaTH
IeYaTH. (Material/Binder Jetting)
2.3 [TeuaTs METOI0M
(dboTononuMepusauu
2.4 Ileyatp myTeM  IOCJIOHHOTO
cnekanus nopoika (Powder Bed)
2.5 [leyaTp METO/IOM IPSIMOTO TOJIBOJA
sueprun (DED)
[Tporpammuoe 3.1 Kowmmnsiorepnoe mnpoektupoBanue: | [IKC-2 JP, K, T
obecrnieueHue. TBEPAOTEIILHOE MOJIeTUpPOBaHHE,
Coznanue u MOJIETUPOBaHUE MIOBEPXHOCTH,
noAroroBka 3D- CKaJIITHHT.
MOJIeJHN 00BEKTA. 3.2 3D-ckaHupoBaHue U
¢dororpamMmmeTpus
3.3 Jleuenne STL-daitnon
3.4 Cnaiicusr
3.5 MonenupoBanue B 3D-nieuatu
OKCTpy3UOHHBIE 4.1 Meron Hanecenus pacmuiasa (FDM) | TIKC-2 JP, K, T
metoabl 3D-nneuatu. | 4.2 Ilpoextuposanue B FDM
4.3 DnexrpocnuaHuar (EHD/MEW).
[TopomikoBbie 5.1 CenextuBHoe nazepHoe cnekanue | [IKC-2 JP,K, T
Meroabl 3D-nedatu. | 5.2 CoBeThl MO MPOEKTUPOBaHUIO B SLS
5.3 SLS u SLM/DMLS
54 CoBerbl N0 TNPOEKTHUPOBAaHUI B
SLM / DMLS
5.5 ITocTto6paboTka
5.6 CruiaBiieHHE JIEKTPOHHBIM ITyYKOM
(EBM)
5.7 CoBerbl MO HNPOEKTUPOBAHUIO B
EBM
5.8 MHorocTtpyiinas neuats (MJF)
Crpyiinbie Metonbl | 6.1 CtpyiiHas neuaTh IMKC-2 JP, K, T

3D-nieuarw.

6.2 CoBeTbl MO NPOEKTUPOBAHUIO B




CTpYWHOU neyaTu

6.3 3D-neuats DOD u NPJ

6.5 3D-neuats cBszyromuMm (BJ)

6.6 CoBeTbl 10 POEKTUPOBAHUIO B BJ

7 | ®oTononuMepHas 7.1 Crepeonutorpadus (SLA) u
3D-neuvars IIPOCKIIUOHHAs
neyats (DLP)
7.2 TlocrobpaboTtka B SLA u
DLP. CoBeTbl 0 NPOESKTUPOBAHUIO B
SLA /DLP.
7.3 IleuaTp ¢ UCNOJIB30BAHUEM
HEMPEPBIBHOTO KUAKOTO UHTEpdeiica n
Jpyrue MeTo/Ibl OBICTPOI MeYaTu
METOJIOM cTepeoauTorpadum.
7.4 IByxpoToHHas
nazepHas autorpadus (2PP)
8 | Mynbrucraguitnas u | 8.1  Crepeonurorpadus (SLA) u
HenpepbiBHast 3D- npoekuuroHHas neyats (DLP)
[eyaTb METOIOM 8.2 IloctobpadoTka B SLA u DLP 8.3
¢doromonmumepusanu | CoBeThl 1Mo MpoeKTHpoBaHUIO B SLA /
178 DLP
84 Ilewatp ¢  UCHOJB30BAHUEM
HEMPEepPBIBHOTO XKUAKOTO HUHTEpdeiica u
IpyTHe METOAbl  OBICTPOH  medaru
METOJIOM cTepeouTorpaduu
8.5 JByx(hoToHHas na3zepHas
sutorpadus (2PP)
9 | Jlutorpadguueckue u | 9.1 Dnekrpoxumunyeckas 3D-nevarsb IMKC-2 JP, K, T
rubpuansie metoasl | 9.2 EFAB: pabounii mportecc
3D -neuatw.
10 | Onexrpoocaxaenue | 10.1 3D-mewats Ha ocHoBe ACM | IIKC-2 JP,K, T
noHoB B xkuakocth. | (Fluid-FM)
10.2 3D-neuath Ha OCHOBE
CKaHUPYIOMIETO  MOHHOIPOBOJISIIETO
Mukpockomna (SICM)
11 | Ocaxnenue ¢ 11.1 FEBID / FIBID: ycranoBka wu | [IKC-2 JP,K, T
MOMOILBIO OTMCaHue Tpolecca
cthokycupoBannoro | 11.2 Cryo-FEBID
AIIEKTPOHHOTO WJIH
HMOHOTO TTy4JKa
(FEBID).
12 | Ananu3 MeTo/10B 12.1 Jlazepno-unayuupoBanubiii | IIKC-2 JP, K, T

3D-nteuatu s
A3TOTOBJICHUS
[MeYaTHBIX IIIAT.

npsimoit nepenoc (LIFT)
12.2  Ocob6ennoctu 3D-meuatu s
M3TOTOBJICHUS IT€YATHBIX IJIaT




Cmpykmypa oucuyuniaunsl (Mooyns)

Tabmuua 2.001mast TpyA0E€MKOCTh AUCIUILTMHBI COCTABISACT 3 3aueTHBIX equHULbI (108 yacos).

Buj pa6orsi TpyaoeMKoCTb, Yachl
8 cemecTp Bcero

OO0masi Tpy10eMKOCTh (B 4acax) 108 108
KonrakTHasi pa6ora (B yacax): 33 33
Jexyuu (J1) 22 22
Jlabopamopuwvie pabomut (JIP) 11 11
CamocrosiTejibHasi padoTa (B yacax), B 66 66
TOM 4MCJie KOHTAaKTHasA padora:
Kypcogoii npoext (KII) HE MPEyCMOTPEHBI HE MPEyCMOTPEHBI
Kypcosast pabora (KP)
CaMocCTOsTEIbHOE U3YUYECHHE Pa3/IeNIOB 66 66
IloaroroBka u NMpoOXoKIeHUE 9 9

HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

Bu npoMe:KyTOUHOI aTTecTaluu 3a4yer 3avyer

Taomuua 3. JIeKIMOHHBIE 3aHATUS

Ne i/

Tema

1.

A,I[,I[I/ITI/IBHOC IIPpOU3BOJCTBO. OCHOBHbBIE OCOOEHHOCTH U OTJINYHS OT TpaaAuIIUOHHBIX
METOJ0B.

2. Knaccudukanms rexnonoruit 3D meyatu.

3. ITporpammHuoe o6ecrieuenue. Co3panne u moArotToBka 3D-momenn 0ObeKTa.

4. DKCTpY3HOHHBIE MeTo/1bl 3D-meuaru.

5. [TopoikoBsie MeTobl 3D-nieyartu.

6. Crpyitabsie MeTopl 3D-nieyaT.

1. dorononumepHas 3D-neyarsb

8. MynpTucTtanuiinas u HenpepbiBHas 3D-neyath MeToA0M (OTOMOIMMEpPHU3AIIH.
0. Jlutorpaduueckue u rubpugHbie MeTo sl 3D -neyaru.

10. DIIEKTPOOCAKICHNE NOHOB B KHIKOCTH.

11. OcaxxJieHue ¢ MOMOoIIbI0 C(HOKYCUPOBAHHOTO AEKTPOHHOro min noHoro nyuyka (FEBID).
12. AHanu3 meto10B 3D-neuatu st U3roTOBIEHUS MTEYaTHBIX I1J1aT.

Tab6nuia 4. JlaboparopHbie pabOTHI

Ne i/

HaumeHoBaHue J1a00PaTOPHBIX padoT

Cosnanue 3D moneneii ¢ ucnosib3oBanueM 3D ckaHepa.

Pazpabotka 3D Monenelt u pabounx yepTexei

KOHTpOJ'IL KauecTBa M3rOTOBJICHUS KOHESUHBIX U3JCINH C IMPUMCHCHUCM 3D CKaHCpa.

M3roroBienne HaTYpHON MOJENIN HA OCHOBE NpuMeHeHus 3D npunTepa

Crpyiiable MeTobl 3D-nieyaT.

IToponikoBbie MeTO 16l 3D-1I€HaTH.

3D-nevars Ha FDM-npunTepe.

Sl I Rl el Rl Il o

M3roroByiieHue nevyaTHoOM MIaThl HA CTPYHHOM MPUHTEPE




Ta6mmma 5. CaMOCTOSTENbHOE W3Y4YEHUE PA3CIIOB TUCIUTLTHHBI

Ne i/ Bonpockl, BLIHOCMMbIE HA CAMOCTOSITEJIbHOE U3YyYeHH e
1. DKCTpY3HOHHBIE MeTO/Ibl 3D-1eyaru.
2. [TopomkoBbie MeToabI 3D-nieyaTu
3. Crpyitabie MeTopl 3D-nieyaTu
4. ®doTonosmmepHas 3D-neyathb
5. Meroast 3D-niedatu Jjisi M3rOTOBJICHUS IEYATHBIX 11T

S.

OueHo4yHbIe MaTepUaJIbI VISl TEKYIIEro H Py0e:KHOT0 KOHTPOJIS yCIIeBaeMOCTH
¥ IPOMEKYTOYHOM aTTecTaluu
5.1.KonokBuyM

B cemecTpe npoBoasiTcs 3 KOUIOKBHYMa, KOTOPBIE OLIEHUBAIOTCSA 10 8 OAJJTOB KaXKIIbIi.

5.1.1 Bonpocowt, ébinocumple na Konnokeuym(konmpoaupyemas komnemenyus [IKC-2)

XN R W=

10.
11.
12.
13.
14.
15.
16.
17.

WX R W=

Ilepéwiit Konnokeuym

Onpenenenue aaIuTUBHBIX TEXHOJIOTHI IPOU3BOICTBA
Ucrtopus 3D-nevarun

O6unactu npuMenenus 3D-nevaru

OKCTpy3UOHHBIE METO/BI IIEYATU

Crpyitasie Mmetosl neuatu (Material/Binder Jetting)

[TeyaTs MeTOOM (DOTOMOIMMEPU3ALIUN

[Tewats myTem mocioitHoro criekanus mopoiika (Powder Bed)
[TeyaTs MeTo1OM TIpsiMOTO TTOABO1a SHEepruH (DED)
KomnbroTepHoe npoeKTupoBaHue: TBEPAOTEILHOE MOJIEIMPOBAHUE, MOIETUPOBAHUE
MIOBEPXHOCTH, CKAJIIITUHT .

3D-ckanupoBaHue u GOoTorpaMMeTpHUs

Jleuenne STL-¢aitnoB

Crnaiicunr

Monenuposanue B 3D-nieuatu

Merton HaneceHnus pacmiaBa (FDM)

IIpoextupoBanue B8 FDM

OnexrpocniuHHUHT (EHD/MEW).

OKCTpy3uOHHbIE MeToAbl 3D-nevarn .

Bmopoi konnoxeuym

CenexTuBHOE JIa3epHOE CIIEKaHNe

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

Crnnasienue 1eKTpoHHbIM ydkoMm (EBM)
IIpoextupoBanue 8 EBM

Muoroctpyiinas nedats (MJF)

CrpyliHas nevartb

IIpoekTupoBaHue B CTpPYHHOM NIEYaTH




10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

HGP".\‘P\P‘:’;W!\’.‘

0

3D-neuats DOD u NPJ

3D-neuats cBszyronuM (BJ)

IIpoextupoBanue B BJ

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

[TpoextupoBanue B SLA /DLP.

[Tewath ¢ UCTIOIB30BAHUEM HEMPEPHIBHOTO JKUIKOTO MHTEp(eica U Ipyrue MeTo bl
OBICTPOI TIeYaTH METOJOM CTEPeOIUTOrpaduu.
JByxdoTonnas nazepnas sutorpadus (2PP)
[TopomikoBble MeTo bl 3D-nieyaTn

Crpyitasie MeTop1 3D-nieuaTn

Tpemuit Kon10Keuym

OnekTpoxumudeckas 3D-neqarsb

EFAB: pabouwuii nporecc

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

3D-neyath Ha OCHOBE CKaHUPYIOLIEr0o HOHHOIPOBOAsA1IEro Mukpockomna (SICM)
FEBID / FIBID: ycranoBKa u onucaHue mporecca

Cryo-FEBID

JlazepHo-uHAyMpoBaHHBIN npsimoii nepenoc (LIFT)

Ocob6ennoctu 3D-nieyaTtu 11 U3rOTOBJICHUS EYATHBIX IL1AT

®dotononumepnas 3D-neyats

Mertonbl 3D-nevaty 11st U3rOTOBJICHUS MEYAaTHBIX I1J1aT

Pekomendauuu npu noozomoeke K KOJU1oOKeuymy

— mpopaboTaTh KOHCIEKTHI JICKIIUI TI0 BOIIPOCAM KOJUTOKBUYMA;

— TMPOYHUTATh OCHOBHYIO H JIOTIOJHUTEIBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO 110 U3Y4aeMbIM
BOIIPOCAM;

— OTBETHTH Ha BOIPOCHI KOJUTIOKBUYMA;

— TIpH 3aTPYJHCHUSX, TPOKOHCYIHTUPOBATHCS C MPETIOAaBATEIICM.

Kpumepuu oyenueanus

Ouenka

HeynoB/jieTBOpUTEJIBLHO | yIOBJIETBOPUTEJIbHO XOpo1Io OTJIMYHO

2 paJ1a 4 6aya 6 6a10B 8 6a10B
Crynent HE 3Haet | CtyaeHT CryneHnt xopouio | CTyIeHT B TOJHOM
3HAYUTENLHOMN YaCTH | TIOBEPXHOCTHO 3HAET | 3HAET Marepuai, | oobeme 3HaeT
BOIIPOCOB, JOTYCKA€eT | BOMPOCHI rPaMOTHO M MO | MaTepual, rpaMOTHO
CYIIIECTBEHHBIC OIMMOKU B | KOJUIOKBUYMA, CyIIECTBY W3Jaraer | M 1O  CYIIEeCTBY
OTBETaX Ha BOMPOCHI JIOTTyCKaeT ero, JIOTyCKas | U3jaraeT €ero, He

HETOYHOCTH B OTBETE | HEKOTOPHIC JOTTyCKast

Ha BOIIPOC HETOYHOCTH B | CYLIECTBEHHBIX

OTBETE Ha BOIIPOC HETOYHOCTEHN B
OTBETE Ha BOTPOC.
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5.2.006pa3upbl TeCTOBBIX 3aJaHUH
(konmpoaupyemas komnemenyus [IKC-2)
Yro u3 NEpECUUCICHHOI'O HE sBisteTcst oco0eHHOCTRIO TeXHOIornu 3Dmeuatu?

-Bo3MOXXHOCTB KaCTOMU3UPOBATb I[I/I331>iH

+YBenmuueHue yncia OTX040B

-Bo3MOXXHOCTB OICPaTUBHO BHOCUTH U3MCHCHUS B IIPOLISCCE ITPOU3BOACTBA
-YrporieHue JOTUCTUKA

+BbICcoKasi CTOMMOCTb ITPOM3BOJICTBA MAJIbIX TTAPTUIA

Kakue meronel 3Dneuatn Hanboee MUPOKO PacpPOCTPAHEHBI?

+ DKCTpy3UOHHBIE

- CtpyiiHble

- ITocnoiiHbie MOPOIIKOBbIE

- ITyreM npsiMOro noJBEIEHUS SHEPTUU

3a cyeT yero NpoMCXOAUT OTBEPHKACHHUE [IEYaTHOIO MaTepuana B cTpyiHoi 3D-neuatu?
+OxnaxaeHue

-Harpes

+ VY npTpaduoneroBas 3acBeTKa

Kakas ocobennocts HE siBnsiercst o61ieit 1uis cTpyiHOro 3KCTPY3MOHHOTO METOa revaTu?
- ITocnoiinoe nmocrpoenue

+OnHOpOAHASA CTPYKTYpa UTOTOBOTO U3/ETHUS

- OrpaHnuyeHHbIN BHIOOP MaTepuana

Bri0epuTe npaBUIBHBIN MEXaHU3M IMporiecca (POTOMOIMMEPHU3AIIH:
-ITonmmmep 3acTeIBaeT BBUY JOKAIBHOTO OXJIAXKICHUS

-ITonmmep 3acTeIBaeT oA BO3ACHCTBUEM IIJIa3MBbl

+IlommMep 3acThIBaeT 1O BO3ACHCTBUEM CBETA

Yro o3Hauvaet OykBa «C» B mporiecce CDLP? (oTBeT: HenmpepbIBHBII)
Kakoii Tun crepeonurorpaduu nemesie?

+CHu3y BBEpX.

- CBepxy BHHU3.

B uem npuumnHa BeicOKOM TouHOCTH MeTosia SLA?

-JIIMHA MONIMMEPHBIX LETI0YEK

+Mautblil pazMep JIa3epHOro MnsaTHa

-IToBBIIIEHHAsI TOYHOCTH MEPEMEIEHUN JTa3€PHOTO JIyda

Kakoii meron 3D-nedatm gaer BO3MOXHOCTH Il€yaTaTb HE TOJBKO Ha IUIOCKOM
MOBEPXHOCTU?

-MJ

-SLA

-SLS

+EBAM

. Kakxue metonsl 3D-1mmeuyaTt HO3BOJISIIOT II€YaTaTh METAJLIIGI?

+FDM

-MlJ

+ BJ

11



-SLA
+SLM
+SLS

11. Yro u3 nmxenepeuncieHnoro HE siBnisieTcs 4acThi0 KOMIBIOTEPHOTO TPOSKTUPOBAHMS?
- TBeproTenbHOE MOJEIMPOBAHNE
-IToBepXHOCTHOE MOJIETUPOBAHUE
+3D-ckanupoBaHue
+doTorpaMmeTpus
- CkaymTuHr
12. Ha3oBuTe TepMUH, KOTOPBII 0003HAYAET BBIYUCIUTEIBHYIO NPOLEAYpY IpeacTaBieHus 3D-
Mozenu B Buje MaccuBa 2D-cnoeB (OTBeT: ¢JIaMCHHT)

Memoouueckue pekomenoayuu no nO020MOEKe K mecmuposanuro

TecTsl — 3TO BOIIPOCH! WM 3a/IaHUs], NPEIyCMaTPUBAIOIINE KOHKPETHBINA, KPAaTKUN, YETKUU
OTBET Ha HMEIOIMECS 3TaloHbl OTBeTOB. [Ipum camoCTOATENBHOM MOATOTOBKE K TECTUPOBAHUIO
CTYIEHTY HEO0OXO0IUMO:

a) rOTOBSICh K TECTUPOBAHMIO, MPOpadoTaTh MHPOPMALIMOHHBIA MaTepHal IO JUCLUIUIMHE.

[IpoKOHCYIBTUPOBATHCSA € MPEIOAABATEIEM 110 BOIIPOCY BbIOOpa yueOHON JIUTEPATYpPhL;

0) 4eTKO BBIICHUTE BCE YCIIOBHUS TECTUPOBAaHUS 3apaHee. 3HaTh, CKOJIBKO TecTOB Bam Oyner

IIPEAJIOKEHO, CKOJIBKO BPEMEHM OTBOJMTCS HAa TECTUPOBAHME, KAaKOBAa CHCTEMA OLICHKH

pE3yJIbTAaTOB U T.A.

B) mpucTtynas K pa0oTe C TecTamMH, BHUMATE€IbHO W [0 KOHIIA IPOYTUTE BONPOC U

IpeJularaeMble BapuaHThl OTBETOB. BbiOepuTe npaBuiibHbIe (MX MOKET ObITh HECKOJIbKO). Ha

OTJENbHOM JIUCTKE OTBETOB BBIMUIIUTE LU(PY BOIpoca U OYKBBI, COOTBETCTBYIOIINE

IIPaBUWJIbHBIM OTBETAM;

I') B [IPOLIECCE PEIIEHNUS JKeIaTeJIbHO IPUMEHATh HECKOJBKO MOAX0/I0B B PEILICHUH 3a/1aHUs.

3T0 1M03BOJIIET MAKCUMAaJIbHO TMOKO ONEpUpOBaTh METOIAMH PELICHNUs, HAXO0/Is KaX /bl pa3

ONTUMAJIbHBIA BAPUAHT.

1) ecnu Bl BcTpeTnnu upe3BblyaiiHo TpyaHbIN 11 Bac Bompoc, He TpaTbTe MHOTO BpEMEHU

Ha Hero. [lepexoaure k IpyruM tectaM. BepHUTECh K TPYTHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeJIbHO OCTAaBbTE BpeMsl Ul MPOBEPKH OTBETOB, YTOOBI M30€XaTh MEXaHUYECKHX

OIIIHOOK.
Kpumepuu oyenusanus
Ouenka

HEY/10BJIETBOPUTEIbHO Y1OBJIETBOPUTEIbHO Xopo1io OTJIMYHO
0 6an0B 3 6aj1a 4 6ay1a 5 6an0B

Menee 50 % mpasuibHO | 50-70% npasuibHO | 71-85% 86-100%

BBIITOJIHCHHBIX SajlaHI/II\/'I. BBIITOJIHCHHBIX HpaBI/IHBHO HpaBI/I.]'H)HO

3aJaHuM. BBIIOJIHEHHBIX BBIIOJIHEHHBIX

3aaHuN. 3aaHuH.

5.3.3aganus 15 1a00paTOPHBIX 3AHATHH
(konmponupyemas komnemenyus [IKC-2)

12



JIaGopaTopHblii TPAKTUKYM SIBISIETCS BAKHBIM JJIEMEHTOM OOydYeHHs, T.K. NpPUBUBAET

HABBIKM CAMOCTOSITENIbHOM paboThl Ha pPa3IMYHOM JIAOOpPaTOPHOM OOOPYAOBAHUU U yMEHHE
10JIb30BATHCS PAIMYHBIMU IPUOOPaMU U HHCTPYMEHTaMHU.

Ilpumep munoeoit 1abopamopnoiui pavomul «Pazpavomka 3D- moodeneit u padouux
yepmesricei»

Lenbto naHHOM paboOTHI ABISETCS MOCTpOeHUE pabodero yepTexa Mojenu, pazpadorka 3D-

MoJieH (MOJIETMPOBAaHUE, BU3yalIM3allks, BEIBOJ MOJIEIM HA NI€YATh).

Memoouueckue pekomenoayuu

[ToaroroBka k J1abopaTopHOi paboTe BKIIOYAET HECKOIBKO TAIlOB:

I.

Ha nepBom sTame cTyJIeHT MIaHUpYyeT CBOIO CAMOCTOSTENIbHYIO paboTy, KOTOpast BKIIOYALT:
ySICHEHHE 3aJlaHHsI Ha CaMOCTOSITENIbHYIO padoTy; nmoAadOp peKOMEHJAOBAHHOM JIUTEPaTyphI;
COCTaBJICHHE IUJIaHA Pa0bOThI, B KOTOPOM OMNPEIENIAIOTCSI OCHOBHBIE IMYHKTBI MPEICTOSIIEH
noaArotoBku. CocTaBlieHHE IUIaHA JUCUMIUIMHUPYET U TOBBIIIAET OPraHW30BaHHOCTH B
pabore.

BTopoii sTan BKJIIOYaeT HEMOCPEIACTBEHHYIO MOJATOTOBKY K BBIMIOJIHEHHUIO JTAOOPATOPHOM
pabotel. HaumHaTh Hamo ¢ u3y4YeHUs PEKOMEHJIOBaHHOW mauTeparypbl. Heobxomumo
MIOMHHTD, YTO Ha JICKIIMH OOBIYHO PACCMATPHUBACTCSI HE BECh MAaTEepPHAal, & TOJIBKO €0 YacTh.
OcrasibHas €ro 4acTh BOCIIOJIHAETCS B IPOLECCE CAMOCTOSITEIbHON paboThl. B cBsI3u ¢ aTUM
paboTa ¢ pEeKOMEHJOBAaHHOU nuTepaTypoil obOs3arenbHa. Ocoboe BHUMaHHE IMPU ITOM
HEO0OXO0aUMO 00paTUTh Ha COJEP)KAHUE OCHOBHBIX IOJIOKEHHH W BBIBOJIOB, OOBSICHEHHE
ABIEHUNW U  (PaKTOB, YACHEHHE TMPAKTUYECKOTO TMPUIIOKEHHUS  paccMaTpUBAEMBIX
TEOPETUYECKUX BOMPOCOB. ['0TOBSCH K MPAKTUUECKOMY 3aHSATHUIO WIH TJaOOpaToOpHO# padore,
CTYJEHT MOXET oOpamiarbcsi 3a METOJAMYECKON MOMOIbI0 K mpenojasarento. Mg Ha
KOHCYJIBTAIIMIO, HEOOXOJMMO XOpPOIIO MPOAYMAaTh BOMPOCH, KOTOphIE TPEOYIOT
pasbsicHenus. [Ipu pabore B s1abopatopuu HEOOXOAMMO CTPOTO BBIMIOJHATH BCE MPaBHIIA
TEXHHUKHU 0€3011aCHOCTU U YKa3aHUs PEnoiaBaTesl.

Tpetwuii aTanm COCTOUT B HEMOCPEACTBEHHOM BBITIOJIHEHUH JTA00PATOPHON PabOTHI.
YeTBepThiii STan MoJapa3yMeBaeT COCTAaBIEHUE OTYETa O MpojenaHHoil pabore. K oTuery o
BBITIOJTHEHHON paboTe MPeIbsIBISIOTCS CIEAYIOIIe TPeOOBaHMUS:

OT4er MOKEH COJEep’KaTh MCUYEPIBIBAIONINE JAaHHBIE, KaKk O IeTd padoThl, TaK U O
pe3yJibTarax B CIEAYIOLIEN MTOCIEN0BATEIBHOCTH:

—  3aJlaHue;

— CXeMa yCTaHOBKH W ONMCAHUE METOAUKHU U3MEPEHUN;

— NEPBUYHBIE DKCIIEPUMEHTAIBHBIE PE3YJIBTAThI 3a IMOANUCHIO IPETOIaBaTENS;

—  pe3yabTaThl 00PabOTKHU IKCIIEPUMEHTANBHBIX JaHHBIX, BKIIOYas TpaduKu, TaOIHUIIbI,

— oOurue BbIBO/IBI O padOTe U 3aKIIIOUEHHUE, O KAYeCTBE UCCIIEI0BAaHHBIX MaTepUAIOB.
TekcT oTueTa AOHKEH ObITh HAMKMCAH aKKypaTHO M Pa300pPUMBO OT PYKU WUITU MIPEJICTABJICH B
BUJIE pacleuaTKd, TMOcCie KOMIBIOTEPHOW BepCTKH. B 00ouMx ciydasx TEKCT JOJKEH
NPEJCTaBIsITh COOOM JIOTMYECKOEe M3JIOKEHHE CyllecTBa Bompoca. Hemomyctumo
npuBenenue Gopmyn, Tadnui 6e3 pa3bsICHEHM BceX 0003HAaueHUi U cokpamieHuit. OTuer
JIOJDKEH OBITh TOHATEH JUIsl KaXJOTO0 YHWTAKIMIero 0e3 KaKuX-IU0O TOTOJHUTEIThHBIX
BOIIPOCOB Y COCTABUTENIEH OTYETA.
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ITocne NpEaACTaBJIICHUA OTYCTAa CTYACHT IOOJDKCH HMMCTb, KaK MHUHUMYM, ITOBCPXHOCTHBIC

3HAHUA IO KOHTPOJIbHBIM BOIIPOCaM K pa60Te, HMCIOUMCA B MCTOAUUYCCKHUX YKA3aHUAX, U

€My BBICTaBIISIETCS OaJljl, KOTOPBIM OLIEHEHA JIaHHasi JJabopaTopHas padora.

6. IIpome:xxyTouHasi aTTecTanus
(xounmpoaupyemas komnemenyus [IKC-2)

Cnucok ocHoBHbIX 60NRpPOCO6 K 3auemy

Omnpenenenue aIuTUBHBIX TEXHOJIOTHII MPOU3BOJICTBA.

Uctopus 3D-nevarn.

O6nactu npumenenus 3D-neyatu.

DKCTPY3UOHHBIE METOBI TICYaTH.

Crpyiinbie Meronbl neuatu (Material/Binder Jetting).

[Teyats MeTOIOM POTOMOIMMEPU3ALINH.

[Teuats myTem mocnoitHoro cnexanus nopoika (Powder Bed).

[TeyaTs MeTo1OM TIpsiMOTO TI0IBO1a SHeprun (DED).

KomnbroTepHoe IpoeKTUPOBaHKE: TBEPIOTEIbHOE MOACTUPOBAHNE, MOJICIIUPOBAHHE
MOBEPXHOCTH, CKAJIITHHT.

. 3D-ckanupoBaHue U HoTOrpaMMeTpHsl.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Jleuenue STL-(aiinos.

CrnaiicuHr.

MoaenupoBanue B 3D-nieyaTu.

Merton Hanecenus pacmiasa (FDM).

IIpoextuposanue B FDM.

OnekrpocniuHHUHT (EHD/MEW).

DKCTPY3UOHHBIE MeTO/IbI 3D-Tieuaru.

CenexTuBHOE J1a3epHOE CIIEKaHUE .

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

. [locrobpaboTka.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

CrinaBneHue 1eKTpoHHbIM myukoM (EBM).
IIpoextupoBanue B EBM.

Mmuoroctpyiinas neyats (MJF).

CrpyliHas nevars.

IIpoexTupoBaHue B CTpPYWHOU NIEYaTH.
3D-nedyate DOD u NPJ.

3D-neuats cBs3yronum (BJ).
IIpoexTupoBanue B BJ.

Crepeonutorpadus (SLA) u mpoekunonHas neyats (DLP).
[Tocrobpabotka B SLA u DLP.
[Tpoextuposanue B SLA /DLP.
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33. Ilevath ¢ UCTIOTB30BAHUEM HEMPEPHIBHOTO KUAKOTO HHTEpdeca U APyrue METOIbI
OBICTpOI TIEYaTH METOJIOM CTEPEOIUTOrpaduu.

34. IByxdoTonHas na3epnas jsutorpadus (2PP).

35. IlopomikoBeie MeToasl 3D-nieyaru.

36. Crpyiiasie MeToabl 3D-nieyaru.

37. Dnekrpoxumuyeckas 3D-meyatsk.

38. EFAB: pabounii mporecc.

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

40. 3D-nievyath Ha OCHOBE CKAaHUPYIOIIET0 HOHHOIPOBOAIIEr0 MUKpockora (SICM).

41. FEBID / FIBID: ycTanoBKa U OIUCaHUE MpoLiecca.

42. Cryo-FEBID .

43. JIazepHo-uHIynupoBaHHbId npsiMoii nepenoc (LIFT).

44. Ocobennoctu 3D-neuaTu A1 U3TOTOBJICHUS NIEYATHBIX TUIAT.

45. ®orononumepHas 3D-nieyaTsb.

46. Metoast 3D-neyatu /Ui U3TOTOBICHUS MEYATHBIX ILIAT.

Memoouueckue pekomenoayuu npu nO020moeGKe K 3auemy

[ToaroToBKa CTYIEHTOB K 3a4€Ty BKIFOYACT TPH CTAHH:
— camocTosTeNnbHas padoTa B T€UeHHE yueOHOro roja (ceMecTpa);
— HENOCpPEeICTBEHHAs MOJTOTOBKA B JHH, IIPEAMICCTBYIONIUE 3a4CTY;
- TOJTrOTOBKAa K OTBETY Ha BOIPOCHI, CO/IepKAIecs B OHUIIETE.

OCHOBHBIM HUCTOYHHKOM IIOJATOTOBKH K 3a4eTy SIBISETCS KOHCIEKT JICKIUH. Y4YeOHBIH
MaTepuail B JIEKIMH JaeTci B CHUCTEMaTHU3UPOBAHHOM BHUJE, OCHOBHBIE €ro MOJIOXKEHUS
JeTanmu3upyroTcs. [IpaBUIBHO COCTABJIEHHBIM KOHCIEKT JIEKIUWA COIEPKUT TOT ONTUMAIbHBIN
o0beM uHGpOpMaIlMU, HA OCHOBE KOTOPOTO CTYIEHT CMOKET MpPEICTaBUTh ceOe Bech Y4eOHBIi
mMarepual.

[Ipexxne Bcero, cineAyeT BHHMATEIBHO TMEpEUYUTaTh YYEOHYIO MPOrpaMMy U BOIPOCHI,
BBEIHOCHMBIC Ha 3a4eT, 4TOOBI BBIICIIUTh W3 HUX HaMMEHee 3HaKkoMble. Jlayee MOJDKEH ClieoBaTh
dTal TOBTOPEHUS BCEro MpoiiieHHOro Mmarepuana. Ha a1y paboTy 1enecooOpa3sHO OTBECTH
0ombIIyI0 4YacTh BpeMeHU. CIIeIyIOIUM 3TaroM SBIISIETCS CAMOKOHTPOJIb 3HAHUS HW3Yy4EHHOTO
MaTepuaia, KOTOPbI 3aKfoyaeTcsl B YCTHBIX OTBETax Ha BOMPOCHI. Te3UChl OTBETOB Ha Hambojee
CJIO’KHBIE BOTIPOCHI JKeJIaTeIbHO 3aMicaTh, TaK KaK. B MPOIECCE 3alUCH BKIIOYAIOTCS JOMOTHUTEb-
HBIE MOTOPHBIE PECYPCHI TAMSTH.

J1Jis TOATOTOBKY K OTBETAaM Ha BOIIPOCHI 3a4€Ta CTYICHTHI TOJKHBI UCIIOB30BATh HE TOJIBKO
KypC JIEKIIMi U OCHOBHYIO JINTEPATYPY, HO U IOMOTHUTENBHYIO JINTEPATYPY AJIS BEIpAOOTKU YMEHUs
JIaBaTh Pa3BEPHYTHIC OTBETHI HA TOCTABIICHHBIC BOIIPOCHI.

[IpennoxxeHHass METOIMKA HEMOCPEICTBEHHON MOATOTOBKH MOKET OBITh M M3MEHEeHa. Tak,
JUTSL CTYZICHTOB, KOTOPBIC CUMTAIOT, YTO OHU YCBOWJIM MPOTPAaMMHBIA MaTepHall B TIOJTHOM 00beMe H
YBEPEHbI B MPOYHOCTH CBOMX 3HAHUMU, JOCTATOYHO OETJIOTO MOBTOPEHHUs y4yeOHOro MaTepuana.
OCHOBHOE BpeMSI OHH MOTYT YJEIHTh YIIyOJICHHOMY M3YYCHUIO OTACIBHBIX, HAHOO0JIee CIOXKHBIX,
pa3zesioB U TeM Kypca.

OTBeTBI Ha TCOPETHYECKHE BOIMPOCHI JIOJKHBI OBITh JaHBl B COOTBETCTBHU C
(GbOpMyITHUPOBKOM BOMpOCAa M COAEpPkKaTh HE TOJIBKO HM3YYCHHBIH TEOPETHUYECKHA MaTrepuai, HO U
coOCTBEHHOE TTOHMMAaHKE MPOOIeMbl. B OoTBeTax *KellaTeTbHO MPUBECTH MTPUMEPHI PealU3alii TEX
WJIH UHBIX UG POBBIX YCTPOMCTB.

15



[ToaroToBky K 3adeTy HO AMCUUIUIMHE HEOOXOAMMO HAyaTh C MPOPaOOTKH OCHOBHBIX
BOIIPOCOB, CITUCOK KOTOPBIX MPUBEICH.

Jlnist 3TOro HEOOXOJMMO MPOYECTh U YSICHUTH COJEP)KAaHHE TEOPETHUYECKOro MaTepuala Io
yueOHUKaM U y4eOHBIM MOCOOMSIM U3 CIUCKAa OCHOBHOM M JOMOJHUTENHHOU nuTeparyphl. CHCOK
MOYET OBITh JIOTIOJIHEH W paclIMpeH caMHMHU cTyaeHTamu. Oco0oe BHHMaHHE MPHU MOJITOTOBKE K
3a4eTy HEO0OXOIUMO YIENIUTh TEPMHHOJIOTHH, T.K. YCIEUIHOE OBJIaJIeHUE JI0O00N IUCHMILTUHON
IIpeJIIoJiaracT yCBOEHNE OCHOBHBIX OHATUN, X IPU3HAKOB U OCOOEHHOCTH.

Takum 00pa3om, MOATrOTOBKA K 3a4eTy BKJIIOYAET B ce0si MpopabOTKy OCHOBHBIX BOIIPOCOB
Kypca; YTEHHE OCHOBHOW M JIOTIOJHUTEJIHOW JUTEPATyphl MO TEMaM Kypca; Moadop MPUMEPOB U3
NPAKTUKW, HWUIIOCTPUPYIOIIMX  TEOPETUYECKUH  MaTepuan  Kypca; CHUCTEeMaTHU3alHio |
KOHKPETH3allMI0 OCHOBHBIX IIOHATHI; COCTABJIEHUE IIPUMEPHOIO IIJJaHa OTBETA HAa BOIPOCHI 3a4eTa.

B xoxe moAaroToBku Kk 3adery CTyAEHTaM HEOOXOAMMO oOpaliaTh BHUMaHHE HE TOJBKO Ha
YPOBEHb 3allOMHUHAHUs, HO U HA CTENEHb IIOHUMAHUS U3yYaeMbIX BOIIPOCOB. A 3TO JOCTUTAETCS HE
MPOCTHIM 3ayYHMBAHHUEM, a YCBOEGHUEM IPOUYHBIX, CHCTEMAaTU3UPOBAHHBIX 3HAHUN, aHATTUTHUYECKUM
MblluieHueM. CrenoBaTeNnbHO, HENOCPEICTBEHHAsl MOATOTOBKA K 3aueTy JOJDKHA B Pa3yMHBIX
MIPOMOPLHUAX COUYETATh U 3alIOMUHAHKE, M IOHUMaHKEe MPOTrPaMMHOI0 MaTepuaa.

MOXHO BBIICTHTDH CIEIYIOIIUE ACTEKTHI, TI0 KOTOPBIM IMPEroiaBaTeslb 0ObBIYHO OLEHHBAET
OTBET Ha 3a4eTe: COJAEPKATEIbHOCTh (YEeTKOE M JIOCTATOYHO TIyOOKO€ H3II0KEHHE BOIPOCA);
MOJIHOTA ¥ OJHOBPEMEHHO pa3yMHasl JIaKOHMYHOCTb, CTENEHb HCIOJIb30BAaHUS WU IIOHUMAaHUS
HAyYHBIX UCTOYHUKOB; YMEHHUE CBS3BIBATH TEOPUIO C MPAKTUKON, TBOPUECKH MPUMEHSTH 3HAHUS K
HEOpAMHAPHBIM  CUTyalUsM; JIOTMKA W  apryMEHTUPOBAHHOCTb  U3JIOKEHUS; TPaMOTHOE
KOMMEHTHPOBaHUE, IPUBEACHHUE IPUMEPOB, AHATIOTUH; KYJIbTypa peuu.

B X04€ MOATOTOBKU K 3a4YCTy CTYACHTY H€O6XOI[I/IMO 06pamaTL BHHMMAHHEC HEC TOJBKO Ha
YPOBCHBb 3alIOMHWHAHUA, HO U HAa CTCIICHb TIOHMMAaHWA NU3Yy4YaCMbIX BOIIPOCOB. A 310 JOCTUTACTCA HE
MPOCTBIM 3ay4YHMBAHUCM, a4 YCBOCHUCM IIPOYHBIX CHCTCMATH3UPOBAHHBIX 3HAaHWM aHATUTHYSCKUM
MBINIJICHUEM. CHGI[OB&TCJH)HO, HECTIOCPCACTBCHHAA IIOAIOTOBKA K 3a4CTy AOJDKHA B PA3YMHBIX
npomnopuuAax Co4Y€Tarb U 3allOMUHAHUC, U IOHUMAHUC TPOTPAMMHOIO MaT€pHraJia.

Pacnpedenenue 6annos mexyuiezo, pyoescHozo KOHmMPOJA U IK3AMEHA

Ne Oo6masn 1-71 Touka 2-s1 TOUKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJb
MMOCCIICHNE 3aHATHI 10 3 3 4
OaioB Oamna Oamna baiia
BBINIOJIHEHUE U 3alllATa 21 7 7 7
1ab0paToOpHBIX paboT Oamn OasoB OaIoB 0aioB
2. | PyGe:kHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amnoB 0aiioB 0aioB 0annoB
KOJUIOKBUYM 24 8 8 8
Oamna 0aiioB 0aioB 0annoB
Hroro 70 23 23 24
0aJI0B oas1a oas1a o0asia
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Kpumepuu oyenusanusn

[Tpu ocBoennu nucturuiiHbl hopmupyetcs kommnerennus [IKC-2. Yka3zanHas KOMIIETCHIIUS
(dbopMUpyETCSI B COOTBETCTBUU CO CIICAYIOIIUMU ITATAMU:

bopMupoBaHHE W pa3BUTHE TEOPETHUECKMX 3HAHHM, TMPEIYCMOTPEHHBIX YKa3aHHOU
KOMIIETEHIIMEH (JISKIIMOHHBIC 3aHATHSI, CAMOCTOsTEe/IbHAS paboTa CTYJACHTOB);

NpUOOpPETeHUE M pPa3BUTHE MPAKTUYECKUX YMEHHUH, MPEIyCMOTPEHHBIX KOMIICTCHIIUEH
(;1raboparopHble padOThI, CaMOCTOSTENbHAs PadoTa CTY/ICHTOB);
3aKpeIUICHUEe  TCOPETHYECKUX  3HAHWH,  yMEHHHA |
IpPEyCMOTPEHHBIX KOMIETeHIMeH (J1abopatopHbie pabOThI,

KBATM(UKAIIMOHHAs padoTa).

IIPAKTUYCCKUX HaBBIKOB,

IIPpaKTUKHU, BBIITYCKHAas

C(bOpMI/IpOBaHHOCTI) KOMIICTCHIIMU B paMKaX OCBOCHUA HaHHOﬁ JAUCHUIIIIMHBI OLICHUBACTCA I10

TPEXypOBHEBOM IIIKaJIE:

— 0a30BbIi ypOBEHD (OLIEHKA «YA0BJETBOPUTEILHO») SBISETCS 00s13aTEIBHBIM JIJIs BCEX

00yJarouuxcs mo 3aBEpPIICHUH OCBOCHUSI IUCIUILTAHBI;

— IPOABUHYTHIN YPOBEHb (OLEHKA «XOPOLIO0») XapaKTEPU3YETCs IPEBBILLICHUEM

MUHHMAaJIbHBIX XapaKTEPUCTUK C(HOPMUPOBAHHOCTH KOMIIETEHIIMH 0 3aBEPIICHUH

OCBOCHUA NUCLHUIIIINHBI,

—  BBICOKHH YPOBEHBb (OLIEHKA «OTJIMYHO») XapaKTEPHU3yETCs] MAKCUMAIIBHO BO3MOXKHOM

BBIPAXKCHHOCTBIO KOMIICTCHIIMN U ABJISACTCS BAXXKHBIM KaUCCTBCHHBIM OPUCHTHUPOM IJIA

CaMOCOBCPIICHCTBOBAHUA.

KpnTeplm ONCHKH KaveCTBa OCBOCHUA TUCHMUIVIMHBI MPUBECACHLI B IPUJIO0KCHHH 2.

7. MeToauuecKkue MaTepHuaJbl, ONPEACIAIONINE ITPOLHECAYPHI OLCHUBAHUS 3H3Hlflﬁ,
yMeHHﬁ, HaABBbIKOB U OIIbITA AC€ATCJIbHOCTH

Ta6J'II/II_Ia 6. Pe3y.]'IBTaTBI OCBOCHUA y‘Ie6H0ﬁ AUCHUIUIAHBI, ITOAJICKAITHUE ITPOBCPKE.

Pe3yabTaThl 00y4eHus OcHOBHBIE NOKA3aTe/IU OLIEHKH Bua oneHounoro
(KOMIIeTeHIUH) pe3yabTaToB 00y4eHust MaTepuaJa
Crniocoben IpOBOJUTH | 3HATB:  METOJbl JMArHOCTHPOBaHHUs | BbimonHeHue n 3amuTa

TEKYIIUI PEMOHT U | HEHCIIPAaBHOCTEH,  BO3ZHUKIIMX  TPH | JaOOpaTOPHBIX pabdoT;
NPUEMKY TIOClieé PEMOHTA | SKCILTyaTalluu PaMO3IEKTPOHHON | TUIIOBBIE OILICHOUHBIE
PaInuoIIEKTPOHHON amrmaparypel, METO/Bl yYCTPaHEHUS | MaTepHaibl JIsl YCTHOTO
anmnaparypsl. HEUCIPAaBHOCTEM,  BO3HMKIIMX  IpuU | ompoca (pazoden 5.1.1);
Koapl M HauMeHOBAHUsI | SKCILTyaTalluu PaIMOdJIEKTPOHHOM | TUTIOBBIE TECTOBEIC
HHAUKATOPOB arnmapaTypsl. 3ananusi(pazoen 5.2.);
JAOCTHXKEHHST THUTIOBBIE OIICHOYHBIC
KOMIIeTeHIUH: MaTepHalbl K 9K3aMeHY
[IKC-b.2.1 - Cmnocoben (paszoen 6.).

POBOJIUTH

JIMarHOCTHPOBAHHE
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HEHUCTIIPaBHOCTEM, YMerb:  1IaHMpoBaTh  NpOBEAEHUE | BolmomHeHue u 3ammura
BO3HUKILUX Opu | OpOPHUIAKTHYECKUX W PEMOHTHBIX | JAOOpaTOPHBIX padoT;
JKCILTyaTaluu pabot 1o o0ecrne4eHuIo U | TUIIOBBIE OLICHOYHbIE
pazvodIEKTPOHHON BOCCTaHOBJICHHIO  PabOTOCIIOCOOHOTO | MaTepHaibl Ajsl YCTHOTO
arnmaparypsl. COCTOSTHUS PagrodIEKTPOHHOM | ompoca (pazden 5.1.1);
anmnaparypsl; HCIOJIb30BATh | TUIIOBBIE TECTOBbIE
I[IKC-b.2.2 - Cnocoben 5 patypel, (pasoen 5.2,
o0opysoBaHue s AUAarHOCTUPOBAHUSA | 3alaHudA(pazoen 5.2.);
OpraHU30BBIBATH Py U P . ! P ’
u yCTpaHEHUS HEUCIPABHOCTEM, | TUIIOBbIE OLIECHOYHbBIE
IIPOBEJCHUE PEMOHTHBIX
paGoT o | BOBHHKIIMX npu 9KCILTyaTalluu | MaTepUasbl K SK3aMEeHY
aJIM03JICKTPOHHOM anmnaparypsl. ).
BOCCTAHOBJICHUIO pai p patyp (pasden 6.)
paboTocrmocoOHOTO
COCTOSIHUS
. Baaners: npoBefieHHeM | BrinonHenue u 3anmra
PazrodIEKTPOHHOMN
AmapaTypEI npopMIAKTUYECKUX M PEMOHTHBIX | JIAOOPATOPHBIX paboT;
’ pabot o 00ecrnedeHunIo U | TUTIOBBIC OLICHOYHBIE
[IKC-b.2.3 - CnocobGen BOCCTaHOBJIEGHHIO  PabOTOCIOCOOHOrO | MaTepUabl i YCTHOTO
OCYIICCTB/IATH KOHTPOJIb COCTOSIHUS Paano3JIEeKTPOHHOM | onpoca (pazden 5.1.1);
Ka1cCTBa MPOBCACHUA arnmnaparypsl. TUIIOBBIC TECTOBBIE
pemMonTa 3amanus (pazden 5.2.);
PanuO3JICKTPOHHON TUNOBBIC OLICHOYHBIC
alllapaTypel MaTE€pUAJIbL K DK3aMEHY
(pazoen 6.).

8. YueOHO-MeTOoAMUYECKOE 0OOecTieueHHe TUCHMILIUHBI (MO1YJIs1)

Ochnognas numepamypa

ANIUTUBHBIE TEXHOJOTHMH IPOU3BOJICTBA YCTPOMCTB pAAMONIEKTPOHUKHU: YueOHOe
nocodue / B.M. Tye - 2020. 91 c. [DnexTpoHHbI pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/9302.

PaaByn, b. 3D-neuats. IIpaktuuyeckoe pykoBojacTBO : pykoBojcTBo / b. Panyn, ©.
[lodep, b.I'appaT ; mepeBon ¢ anrmmiickoro M. A. Paiitmana.. — Mocksa : JIMK
IIpecc, 2020. — 220 c. — ISBN 978-5-97060-738-1. [OnexTpoHHBIN pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/140567.

[Ipeobpaxenckas, E.B., 3yes, B.B., Mbimeukun, A.A. TexHomoruu, marepuaibl U
o0opy/noBaHue aJAUTHBHBIX MPOM3BOACTB. YacTh 2 yueOHoe mocobme Mocksa: PTY
MUPOA, 2021 [DneKTpoHHBIN pecypcl: — Pexxum JIocTyna:
https://e.lanbook.com/book/182471.

Tpodumon, A. B. KomnbroTepHble TEXHOJOTMH B MAIIMHOCTPOCHHUU. AJUTHBHBIE
texHosnoruu. CanktllerepOypr: CIIOIJITY, 2019, [OnexTponHsbIii pecypc]: — Pexum
nocryna: yaebHoe mocodue https://e.lanbook.com/book/120060

Jlonoanumensnas numepamypa

[TepcrieKTHBHBICE TEXHOJOTHH IPOM3BOJCTBA NPOAYKIHH: YUYEOHO-METOIUIECKOE
nocobue / MI.A. Exumosna, E. C. Cunoruna, C. A. JlomoBckas, B. A. Cepsikos - 2020. 152
c. [DnexTponnsii pecypc|:— Pexxum moctyma: https://edu.tusur.ru/publications/9344.
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https://edu.tusur.ru/publications/9302
https://e.lanbook.com/book/182471
https://e.lanbook.com/book/120060
https://edu.tusur.ru/publications/9344

2. Kpasuenko, E. I'., Bepemaruna, A. C., Bepemarun, B. FO. AnaiutuBHble TEXHOJIOTUH B

MammHocTpoennuu. Komcomonbck-HaAMype: KHAT'Y, 2018 [DnexkTpoHHbIi pecypc]: —
Pexxum noctyma: https://e.lanbook.com/book/151709

M.A. 3aenko, M.B. Haraiines, B.M. Hosobsmm, «AJIJIMTUBHBIE TEXHOJIOT'UHU B
MAIINHOCTPOEHUWY, Ilocobue mns unxkenepoB / 'HI[ PO OI'YII «HAMWy,
Mocksa 2015.

Ilepuoouueckue uzdanusn

[lepeuenp nepuoauuecKuX H3JIaHUH, momydaemMbix Oubimorexorr KBI'Y, B KOTOPBIX CTyIeHT
MOXET O3HAKOMHUTHCS C COBPEMEHHBIMHU JOCTH)KEHMSIMH B OOJIACTH 3JEKTPOHMKU, MHUKPO H
HAHODJIEKTPOHUKHU:

WX A=

Omsuka. (Pusznka MOIYNPOBOJAHUKOBBIX IPOBOJHUKOB M JIUDJIEKTPUKOB, KBAHTOBAS
anekTponuka). M3sectus BY3o0B.

DNEeKTPOHUKA.

®u3nKa U TEXHUKA MOIYIIPOBOAHUKOB.
MUKpO3IEKTPOHUKA.

KBaHTOBas1 351€KTPOHUKA.
Pamunosnexkrponuka

Marepuaiibl 3IE€KTPOHHON TEXHUKH.
®duszrka TBEpIOro Tena

W3BecTus By30B.

Humepnem-pecypcot

http://lib.kbsu.ru/- bubnuotexa KBI'Y.

http://www.garant.ru/ - CripaBo4yHasi mpaBoBasi cucteMa «l apaHT».
http://www.consultant.ru/ -CripaBounas npaBoBas cuctema «Koncynptantlmocy.
http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyaeHTa»
http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbHbIif mpoekt A.H.Bapruna
http://www.Russianelectronics.ru -noprain «Bpems 2JIeKTpOHUKN;

http://www.platan.ru — kaTanor 3J€KTPOHHBIX KOMIIOHEHTOB;

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

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

10. https://www.sciencedirect.com/ - ITonHoTekcToBast 0a3za maHHbIX ScienceDirect.

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 043 JaHHBIX,
K KOTOPBIM o0ecne4eH aoctyn nojn3oBareasm KBI'Y (2024-2025 yu.r.)

Nen/n HaumeHoBaHue Kparkas Anpec caiita HaumenoBanu | Yc/oBus
3JIEKTPOHHOI'0 | XapaKTepHCTHKA e A0CTyIA
pecypca OpraHM3auMu-
BJIaJe/IbLA;
PEKBU3HUTHI
A0roBopa
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https://e.lanbook.com/book/151709
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html
http://www.russianelectronics.ru/
http://www.platan.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://nano.fcior.edu.ru/
https://www.sciencedirect.com/

PECYPCBI 1JIs1 ObPA3OBAHUA
3BC 13800 n3mannit http://www.studmedli 000 ITonubrin
«KoHcyabTaH | 110 BCEM b.ru «KoHcynpTanT JOCTYII
T CTyleHTa» | 00jacTaM http://www.medcolle CTyJEHTa» (peructpart
3HAHWH, gelib.ru (r. Mockaa) us 1o IP-
BKJTIOYaeT OoJjiee Jorosop aapecam
gem 12000 Ne25KCJ1/08- KBI'Y)
Y4IeOHUKOB H 2023
yueOHBIX o1 27.09.2023
roco6uit st BO T.
u CIIO, 864 AKTHUBEH 10
HalMEHOBaHUMA 30.09.2024r.
XKypHayoB u 917
MOHOTpaduii.
«daextponna | Komnexnus http://www.studmedli 000 Tlomueri
s1 oudamoreka | «Menununa (BO) b.ru «ITonurexpecyp JIOCTYTI
Texundeckoro | [O0OTAP-Menna. o» (peructparg
By3a» (OBC | Books in English (r. Mockga) ns o IP-
«KoncyabTan | (KHUTH Ha HJorosop aapecam
T CTYIeHTA») | AHIJIMICKOM Ne4(OKCJI1/03- KBI'Y)
SI3BIKE ) 2024
ot 04.04.2024
r.
AKTHBEH J0
19.04.2025r.
IBC «JlaHb» | DIeKTpOHHBIC https://e.lanbook.com 000 «3BC [Tonubrit
BEPCHUU KHUT / JIAHb» (r. JIOCTYII
BEYIITNX CaHKT- (peructparg
W3]IaTeNIbCTB [etepOypr) us mo IP-
yueOHOU 1 Horosop agpecam
HayJHOU NeSS/EIT-223 KBI'Y)
TUTEPaTypHI (B ot 08.02.2024
TOM YHCIIE T.
YHHBEPCUTETCKHIX AKTHBEH 10
H3/1aTeNIbCTB), TaK 15.02.2025r.
U DJICKTPOHHBIE
BEepCHU
MIEPHOANIECKUX
H3JaHUM 110
pa3IUYHBIM
obyacTaM
3HaHUM.
9BC «Jlaub» | Komnekuus https://e.lanbook.com 000 «3BC [onuprit
3JEKTPOHHBIX / JIAHb» (1. JOCTYII
n3nanuil «OITY. CaHKT- (peructpan
10-11 k1. U31-BO [TerepOypr) us no IP-
«IIpocBemienne. JoroBop aapecam
Oo6meoOpa3zoBare Ne246EI11/223 KBI'Y)
JIBHBIE NIPEIMETEI. ot 31.07.2023
r.
AKTHUBEH 110
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http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

01.09.2024r.

Hammonanbna | O0beIMHEHHBII https://rusneb.ru/ OI'BY ABTOpHU30B
s 3JEKTPOHHBII «Poccuiickas aAHHBIN
3JIeKTPOHHAasi | Karajor (OHIO0B rocyJapcTBEHH JIOCTYTI C
OudaAMoOTEKA | POCCUHCKHUX as OnbIMoTEKaY APM
PI'b OuOIHOTEK, Horosop OMOIMOTEK
coJiep KaIui Nel01/HOB/16 u
4331 542 66-11 oT (M,
3JIEKTPOHHBIX 10.09.2020r. ayn.Nell5)
JIOKYMEHTOB Bbeccpounslit
00pa3oBaTeILHOT
0 ¥ HAYYHOTO
xapakrtepa 1o
Pa3IUYHBIM
OTpacJisiM 3HaHUU
9BC 107831 http://iprbookshop.ru/ | OOO «Aii ITn ITomHbIi
«IPSMART» | nyOnukauuii, B Op Menua» JOCTYTI
T.4.: 19071 — (. (peructpart
Y4IeOHBIX KpacHoropck, ns o IP-
u3naHui, 6746 — MockoBckast aapecam
Hay4YHBIX 0011.) KBI'Y)
un3ganuii, 700 Ne156/2411
KOJIIeKIui, 343 ot 04.04.2024
xypHana BAK, T.
2085 CPOK
ayTUOU3IaHuH. MIPeIOCTaBICHH
L TMUEH3Uuu: 12
Mec.
90P «PKH» | Tematuueckas http://www.ros- 000 «Aii Iln [Tonubrit
(Pycckuii SI3bIK | KOJIJIEKITUS edu.ru/ Op Menuay» JOCTyN
KakK «Pycckuil 31K (r. MockBa) (peructpart
WHOCTpPAHHBIN) | KaK Horosop ug o IP-
MHOCTPAHHBIN Ne280/24 PKU azpecaMm
Nznarensckue ot 19.06.2024 KBbI'Y)
KOJUIEKILIMH: T.
«3maroycT»; CPOK
«Pycckuil s3bIK. NPEeAOCTaBICHU
Kypeo; A UneH3uu: 1
«Pycckuil 3bI1K» TroJ
(Kypest YMK
«Pycckuil s3b1k
CeroiHm - 6
KHUT)
IBC OneKTpOHHbBIE https://urait.ru/ 000 [onHerit
«¥Opaiit» a1 | Bepcun yueOHOMH «DNEKTPOHHOE JIOCTYII
cluo 1 HAy9IHOU M31aTeNbCTBO | (perumcrpart
JINTEPaTyphl FOPAUT» us no IP-
M3/IaTeNIbCTB (r. Mocksa) aapecam
«Opaitty ais Jorosop KbI'Y)
CIIO n Ne329/EI1-223
JJIEKTPOHHBIE Or 23.10.2023
BepCHU T.
MIEPHOANYECKUX AKTHBEH 110
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http://iprbookshop.ru/
http://www.ros-edu.ru/
http://www.ros-edu.ru/
https://urait.ru/

HM3JTaHHH T10 31.10.2024 1.
Pa3INIHBIM
o0nacTsIM
3HaHUM.
9. 3bC OIIeKTpOHHBIC https://urait.ru/ 000 [TomabIi
«tOpaiit» pas | sepcun 8000 «DIEeKTPOHHOE JIOCTYTI
BO HAaUMEHOBAaHUI U3MIATENbCTBO | (perucrpail
y4eOHOU U FOPAUT» us o 1P-
HayJHOU (r. Mocksa) anpecam
JTUTEPATYPHI Jorosop KBbI'Y)
HU3JaTELCTB Ne54/EI1-223
«Opaiit» g BO Ot 08.02.2024
U 3JICKTPOHHBIC T.
BepcUU AKTHBEH 110
MIEPUOANYECKUX 28.02.2025 r.
W3aHUN 110
Ppa3NUYHBIM
o01acTsIM
3HaHUM.
10. 9P CIIO baza manHBIX https://profspo.ru/ 000 ITomHbIi
«PROFo00pa3o | 37eKTPOHHBIX «IIpodobpazon JIOCTYTI
BaHUeE» W3JaHuN aHHe (peructpar
y4eOHo, yueOHO- (r. Caparog) ns o IP-
METOJINYECKON 1 Jorosop azgpecam
Hay4IHOU Nel11634/24 KBI'Y)
TUTEPATYPHI IS PROF_FPU
CIIO ot 29.05.2024
r.
AKTHBEH J0
30.09.2025 r.
PECYPCBI AJIs1 HAYKHA
11. 9B PI'b OnexTpoHHast https://diss.rsl.ru/ OI'BY «PI'b» | ABTOpH30B
Ooubamnoreka Jdorosop aHHBIN
JIUCCePTAIIHA Ne(095/04/0014 JIOCTYTI C
ot 30.01.2024 APM
AKTHUBEH 10 OuOINOTEK
31.12.2024 u
(WILL,
ayn.Nell5)
12. Hayunas OnexTp. http://elibrary.ru 000 «HOb» [Tonuprit
3JIeKTpOHHas1 | OubianoTeka JlunensnonHoe JOCTYTI
0u0JmoTeka | HAyYHBIX COTJIAIICHHE
(HOBb PO®HN) | myOmkaruii - Ne14830 ot
okozo 4000 01.08.2014r.
WHOCTPaHHBIX U Beccpounoe
3900
OTEYECTBEHHBIX
HAYYHBIX
KYpHAJIOB,
pedepatbl
myonmkarii 20
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TBIC. )KYPHAJIOB, a
TaK)Ke OMUCAHU
1,5 M.
3apyOeKHBIX U
pOCCHUMCKUX
JICCepTalnii;
2800 pocc.
KYpHAJIOB HA
0e3B03ME3THOMH
OCHOBE
13. Ba3a nannbix | HaumonanpHas http://elibrary.ru 000 «HDOb» ABTOpHU30B
Science Index | mHpOpMaITIOHHO- JInueH3noHHBII AHHBIN
(PUHII) aHAJIUTUYECKas JIOTOBOP JIOCTYIL.
CHCTEMa, Science Index ITo3BoiseT
aKKyMyJIMpYyHOIIa NoSIO- JIOTIOHSATD
st boree 6 741/2023 Y YTOYHSTH
MUJUTHOHOB o1 06.10.2023 | cBegeHus o
myOIMKaIui T. myOIMKaIy
pOCCUICKUX AKTHUBEH 10 SIX YYEHBIX
aBTOPOB, a TAKKE 31.10.2024r. KBI'Y,
nHpOpPMALIUIO 00 HUMEIOIIUXC
UX HUTUPOBAHUU s 8 PUHI]
n3 6omee 4500
pOCCHICKUX
JKYpPHAJIOB.
14. Mpe3ugentck | boxee 500 000 http://www.prlib.ru OI'bY ABTOpH30B
ast JJIEKTPOHHBIX «IIpe3unentcka AHHBII
0uéJmoTeka | JOKYMEHTOB IO s OMOIMOTeKa | HOCTYI U3
um. b.H. HUCTOPUHU uMm. b.H. OMOINOTEK
Eabununa OrteuecTBa, Ensnmaay (T. u (ayn.
poccuiickoi Cankrt- Nell5, 214)
roCyJapCTBEHHOC [TetepOypr)
TH, PyCCKOMY Cornamenne
SI3BIKY U MPaBy oT
15.11.2016r.
beccpounslii
15. Polpred.com. | O630p CMU http://polpred.com 000 Hoctym mo
Hosocrtu. Poccun n «ITonmpen IP-anpecam
00630p CMMH. | 3apyOexbs. CIIPABOYHHKHY KBI'Y
Poccusi ITomHBIE TEKCTHI + be3Bo3mesaHo
3apy0exbe aHanuTuka u3 600 (6e3
u3zaHuii mo 53 o(uIaTBHOTO
OTpacisiM JIOTOBOPA)
9. IIporpammHoOe o0ecneyeHne COBpeMEeHHBIX HHPOPMALMOHHO-KOMMYHHKAIMOHHBIX

TEeXHOJIOTU M

1. CryneHThl HMEIOT JOCTYNl K €IMHOMY 0Opa3oBaTelbHOMY MOpTaly, TA€ MOTYT B
OTKPBITOM JIOCTYIIE TIOJIL30BATHCS PECypcamMu yueOHO-METOUYECKON JTUTEPATYPHI, SIBISTFOIIMMHUCS
paszpaborkamu Benymmx BY30B Poccun.

2. Jlnst pedTHHTOBOTO KOHTPOJISl UCIOIB3YeTCsl CHCTeMa KOMIIBIOTEPHOTO TECTUPOBAHUS HaA
6a3e mporpammHoro obecrneuenus Moodle.
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3. Ilpu BeIMONHEHHM JIAOOPATOPHOTO MPAKTHKYMa CTYICHTHI B 00S3aTEIHLHOM MOPSIKE
MPOBOAAT OOPabOTKY SKCIEPUMEHTAIBHBIX JAHHBIX C IPHUMEHEHHEM IPOrPAMMHBIX CpeJl
MicrosoftExell, MathCad.

4. B pamkax oOecrieyeHUs] TPUMEHEHUS KOMIIBIOTCPHBIX TEXHOJIOTHH B 00pa30oBaTeIbHOM
MPOIIECCE UMEIOTCS CIICIUATM3UPOBAHHBIC KOMIBIOTEPHBIX KJIACCA C COBPEMEHHBIM MPOTPAMMHBIM
oOecrieyeHreM U UMCIOIIMM BBIXOJ B IHTepHET.

10. MaTepuajJibHO-TeXHHYECKOE 00ecredeHue TUCIUIINHbI

IIpu peanuszauum yd4eOHON pabOTHl B pamMKax AUCHUILUIMHBI «AJTUTHBHBIE TEXHOJIOTHUN
UCTIOJIB3YIOTCS CPENICTBA JUCTAHIIMOHHOTO COMPOBOXKIECHHUS yueOHOTO Imporecca B (popme caliToB ¢
marepuanamu Jiekuui. Kypc umeer 35eKTpoHHBIE BepcuM (Ipe3eHTanuu) Jekiuui. Jlexuun
YUTAIOTCSI C UCIOJBb30BAHUEM COBPEMEHHBIX MYJIbTUMEAMMHBIX BO3MOKHOCTEW M IPOEKLIMOHHOTO
00opyToBaHuUs.

MarepuanbHO-TeXHHYECKYI0 0a3y JUisl POBEICHHS 3aHATUH 110 TUCIUITIINHE COCTABIISIOT:

—  CHELMAIM3UPOBaHHAs ayIUTOPUs, UCHIOJIb3yeMask PH MPOBEICHUH 3aHATUH JICKLIMOHHOTO
tuna Nel36, pacnionoxennast o azapecy: 360004, Kabapnuno-bankapckas peciryoinuka, T.
Hanpurk, yn. YepnbimeBckoro, 175, y4eOHbIi kopmyc yHuBepcutrera Ned (OMOD),
YCJIOBHBIA HOMep — 14,0cHaIleHHas MYJbTUMEAUNHHBIM IPOEKTOPOM M KOMIUIEKTOM
anmaparypsbl, O3BOJISIOLIEN JEMOHCTPUPOBATh TEKCTOBBIE U IpahuuecKue MaTepHabl;

— pabouee MecTO IperoiaBaTels;

— pabouune mMecTa CTyJICHTOB;

— MeJloBas JI0CKa.

MynpTuMeauiiHas Npe3eHTalus, COMPOBOXKAAIOMIAs JIEKIUIO, MMO3BOJISET IPENOaBaATEII0
aKLEHTUPOBATh BHUMAHUE CTYEHUECKON ayTUTOPUU Ha KIIFOUEBBIX BOIPOCAX JICKIUH.

Juctunnnna odecrieueHa:

— TECTOBBIM MaTe€pHallaMH B JIEKTpOHHOU oOyuwaromedt cucreme «Moodle»
(OTKpBITBI YHUBEPCUTET);

— KHIKHBIM (POH/I0M OUOIHOTEKH;

— DJIEKTPOHHBIMH BEPCUSMU JIEKIIUHN U yUeOHUKOB.

CryneHTsl UMEIOT nocTyn depe3 MHTepHET nocTynm K 3JIEKTPOHHOM oOyuarolieil cucreme
«Moodle» (OTKpBITBIH YHHBEPCHUTET), KOTOpas IO3BOJIIET pa3MeIlaTh 3JIEKTPOHHbIE y4deOHbIE
Kypchl B CBOOOJIHOM JIOCTYIIE /JIsl CTYJIEHTOB YHUBEPCUTETA.

IIpu npoBeneHnN 3aHATUH JIEKIIMOHHOTO THUIIA, CECMMHAPCKUX 3aHATHI UCIIONb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000HO PACnPOCHMPAHAEMbLE NPOZPAMMDbL:

— MicrosoftOffice nunensus: [JoroBop Nel35 ot 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, ceptuduxar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop 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, moroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, nmorosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009,
ceptuduxar ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxar ot 14.03.2007;

— apxuBarop 7z, Adobe Acrobat Reader nuuen3us: npenoctaBiseTcst OECIIATHO Ha YCIOBHX
o azapecy https://www.adobe.com/ru/legal/terms.html;

— Mozilla Firefox munensus: GPL/LGPL/MPL, GoogleChrome nuieH3usi: npenocTapisiercs
OecIulaTHO Ha YCJOBUSX JIMIEH3MOHHBIX COTJIAIICHWH Ha MporpaMMHOE oOecreueHHue ¢
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OTKPBITHIM MCXO/IHBIM KOZIOM o azmpecy
https://code.google.com/intl/ru/chromium/terms.html.

JJis CTY/IEHTOB € OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3710POBBSI CO3JJaHbI CIICIIUAIBHBIC YCIOBUS
Ul TiostydeHus oOpazoBaHus. CHenuann3MpoBaHHOE MOMEIICHHE ISl MHBAIHMIOB PACIOIOKEHO IO
anpecy: 360004, Kabapmuno-bankapckast pecriyonuka, r. Hanpumk, yin. YepHsimesckoro, 173, riaaBHBIH
yueOHBIN KOPITyC YHUBEpCUTETA, ayauTopust Nel145.

B mensix AOCTYMHOCTH MOJIydeHHs BBICHIET0 00pa3oBaHMs MO 0O0pa3oBaTEIbHBIM IPOTrpaMMam
WHBaJIMJaMU U JUIAMH C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI  YHHBEPCHUTETOM
oOecrnieunBaeTcs:

— aJbTepHATHBHOMW Bepcuel opUIMaAIbHOTO caiiTa B ceTH «HTepHeT» i cnaboBUISMIINX;

— TPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIET0 00yYaronieMycss HEOOXOJUMYIO TIOMOIIIb;

— Uil WHBAJIWAOB W JIMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3I0POBBS IO CIyXy —
nyOnMpoBaHWE BCIYX CHOPABOYHOW WHGPOPMAIMM O pPACIHUCAHUU YUCOHBIX 3aHATHH;
obecrnieueHre HaAMIeKaIlMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHUSsI HHOpMAIUY;

JUIST. WHBAJIUIOB W JIMI[ C OTPAaHWMYCHHBIMH BO3MOXXHOCTSIMHU 370POBbS, WMEIONIUX HaPYIICHUS
OTIOPHO-ABUTAaTEIBHOIO aliapaTa, CO3/1aHbl MAaTepUATbHO-TEXHUYECKUE YCIOBUS 00€CIIeYnBaIOIIIe
BO3MOXKHOCTh OECTIPENSITCTBEHHOTO JOCTyNa OOYyYaloUuIuxcsi B Y4eOHBIC IOMEIIEHHS, OOBEKTY
NUTaHMS, TyaJeTHbIE U JAPYrue MOMEIICHUS YHHBEPCUTETa, a TakKe NpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUAX (HAIMYUE PACIIUPEHHBIX ABEPHBIX IPOEMOB, MIOPYUYHEH U APYTUX MPUCTOCOOTICHUI).
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IIpuaoxenne 1
JIucT u3MeHeHuil (J10noJIHeHuil) B padoueil mporpaMMe JUCHMILIHHBI (MO1YJIA)
«AIMTHBHBIE TEXHOJOTUM» 10 HANIPABJIEHUIO MOAT0TOBKHU
11.03.01 PaguoTrexHuKka HANpaBJIeHHOCTb (Mpo¢duiib) UHTEerpupoBaHHbIe CUCTEMbI

oe3somacHocTH Ha 20 -20 yueOHbIii roa
Ne n/m JunemeHT (myHKT) PII{ Ilepeyenb BHOCUMBIX | [Ipumeuanue
H3MeHEeHM I

Obcysrcoena u pekomeHo008ana Ha 3acedanuu Kageopwl
ICKTPOHUKU M IM(POBBIX MH()OPMAIMOHHBIX TEXHOJIOTHH,

MPOTOKOI Ne 0T « » 20 T

3aBenyrommii kageapou / P.II1. TemeB /
MOJIIHUCH pacmdpoBKa MOANMKUCH  J1aTa
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KpuTepnn OICHKH Ka4deCcTBa OCBOCHHUSA NUCIHUIIJINHBI

Ipuio:xxkenne 2

Kox KPUTEPUU U TTOKA3ZATEJIN OUEHUBAHUWA PE3YJIBTATA OBYUEHUA
KOMHETeHIHI [kana no TpaAUIHOHHON MATHOAIBHON CUCTEME
PE3VIJIbTAT > v
OBYUYEHUS ba30BbIil ypoBeHB IIponBunHyTHIN BhiCoKHii ypOBEHb
YAOBJIETBOPHUTEIHHO/ YPOBEHD
110 JUCUUILUINHE HEIOIYCK | HEYIOBJIIETBOPUTEIHHO oTIUYHO/Au(. 3a4eT
— nud. 3a4er Xopomio/aud. 3a4et
I xaja no 0a11bHO-PEITUHIOBOI cHcTeMe
0-35 36 — 60 61 - 80 81-90 91 -100
CnocobeH 3HaTh: Meronasl | He 3HaeT | OTCyTcTBHME 3HAaHMH O: | HENOJHBIE 3HAHUA O: B ILI€JOM  YCIEHIHBIE | MOJHOCTBIO
IIPOBOJUTH JUArHOCTUPOBAHUS METOoAaxX MeToaax 3HAHUA O: C(I)OpMI/IpOBaHHI)Ie
TeKy LMl HEHCIIPABHOCTEIA, JWarHOCTHPOBAHHS JIMArHOCTHPOBAHHS METOAax 3HaHUA O:
PEMOHT i | BosmmKmIX npu HEHCIIPaBHOCTEH, HEHCTIPaBHOCTEH, JWArHOCTUPOBAHHS METOAaX
TPUEMKy TIOCTE | SKCILTyaTAIHH BO3HHUKIINX IpU | BOZHUKIIUX IIPU | HEHCIIPaBHOCTEH, JIMAr HOCTHPOBAHNS
o SKCIUTyaTaluu JKCILTyaTalux BO3HHKIINX IpPU | HEHCIIPABHOCTEH,
pemoriTa PIHOICKTPOHIOH Ppafnuo3IEeKTPOHHON PaanodAEKTPOHHON 9KCILTyaTallH BO3HUKIIIAX pH
PAZMOSICKTPOH | allliapaTyphl,  MCTOJBI anmaparypsl; anmnaparypel; paano3IeKTPOHHON SKCIUTyaTalux
HoH ycrpanenma METOlaX  YCTpaHEHMs | METOJAX  yCTPAaHEHHs | alnapaTyphl PaJMO3IEKTPOHHOM
annapaTypel. HCHCIPAaBHOCTCH, HEHCIIPaBHOCTEHH, HEHCIPaBHOCTEHH, MeToax YCTpaHEeHHus | almnaparypebl;
Koant M | BOSHUKIINX Hpu BO3HHUKIIUX IIPH | BO3ZHUKILIUX IIpU | HEUCIIPABHOCTEH, MEeTOoHax YCTpaHEHUSA
HAMMEHOBAHUSI | SKCILTyaTaluu OKCILIyaTaluu 9KCIUTyaTaluu BO3HHMKIINX IIpYU | HEUCIIPABHOCTEH,
HHIUKATOPOB PaanuOdIEKTPOHHOM Panno3IEKTPOHHON Panuo3IEKTPOHHON 9KCIUTyaTaI[lH BO3HHKIINX npu
JAOCTHKEHUS amnmaparypsl. anmnaparypsl. anmnaparypsl. PanuodIeKTPOHHON SKCIUTyaTaIuH
KOMIIETEHIIUM arnmnaparypbl PaaAnoO3JICKTPOHHON
[IKC-B.2.1 - anmnaparypsl
CriocoGen VYmern: 1anuposats | He ymeer | orcyrcTBHe WM | HEMOCTATOYHOC YMEHHE: | B LIEJOM  YCIIEHIHOE | MOJIHOCTBIO
IIPOBOJIUTH MpOBEACHHE 4aCTUIHOC YMCHHUE! IUTAHUPOBATH YMCHHC! chopMHupOBaHHOE
JMATHOCTHPOB MpOGUIAKTHUCCKUX U IJIAaHUPOBATH MIpOBEJCHUE IIaHUPOBATh YMEHHE:  IJIaHUPOBATh
aHue PEMOHTHBIX paboT 1o [pOBEACHUE NpoUIAKTHYECKHUX n | IPOBEIEHUE MIPOBEACHUE
HEHCIIPABHOCT obecrieueH 1o u NPOGMIAKTHICCKUX M | peMOHTHBIX paGoT mo | HPOPHIAKTHICCKHX M | npodumakTHHecKux U
ei, BOCCTAHOBJIEHHIO PEMOHTHBIX  pabOT 10 | ofecreyeHHIo ¥y | PEMOHTHBIX PabOT IO | peMOHTHBIX paGoT MO
BO3HMKIIMX paboToCcOCOOHOTO obecrieueHnIo U | BOCCTaHOBJIEHUIO obecrieueHnio U | obecrneueHuto u
npu COCTOSHUSA BOCCTaHOBJICHHIO paboTocroco6HOro BOCCTaHOBJICHHIO BOCCTaHOBJIEHUIO
SKcruTyaTamui | DAIMODIEKTPOHHOI paboTocrnocobHoro COCTOSIHUS paboTocrocobHoro paboTocnoco6HOro
PaIHOdIEKTPO anmaparypsi, COCTOAHMA . PaaMOdIIEKTPOHHOM COCTOsHMA . COCTOSIHUS
HHOIA HCIIOIb30BaTh PaZuO3JIEKTPOHHOU arnmaparypsl; PaZuO3IEKTPOHHOU PaanO3IEKTPOHHOU
anmapaTypsi. o0OopynoBaHue JUIs almaparypel, HCII0JIb30BATh almaparypsl, annaparypsl;
JAATHOCTUPOBAHUSI U HUCIOJIL30BATh obopynoBaHue nis | MCIIOJIb30BaTh HUCIOJIL30BaTh




Kon

KPUTEPUU U ITOKA3ATEJIM OUEHUBAHWA PE3VJIBTATA OBYUYEHUA

KOMIICTCHIUH [lIxana mo TpaguIIMOHHON MATHOAIILHON CHCTEME
PE3VJITAT Paim .
OBYUYEHUS Bba30Bblif ypoBEHb [IponBuHYTHII BhiCOKHii ypOBeHD
YAOBJIETBOPHUTEIHHO/ YPOBEHB
M0 JUCITUTIINHC HEIONYCK | HEYIOBJIETBOPUTEILHO OTIUYHO/Au(]. 3aUeT
(MOZYTIO) nud. 3a4er xopomio/ud. 3a4et
HIxkana no 02/ IbHO-PEeTHHIOBOI cUCTEeMe

0-35 36— 60 61 -80 81-90 91-100
[IKC-b.2.2 - YCTpaHEHUs obopynoBanue ISl | IMarHOCTUPOBAHUS U | o6opyaoBaHMe Ui | o0opymoBaHUE TSt
Cniocoben HEUCIIPABHOCTEI, JHarHOCTUPOBAHUS U | yCTpaHEHUS JHarHOCTUPOBAHMS M | IMarHOCTHPOBAHUS i
OpraHu30BbIBA BO3HMKIINX MpH YCTpaHEHUS HEUCIIPABHOCTEM, YCTpaHEHUS yCTpaHEHUS
Tb JKCIUTyaTaluu HEUCIPAaBHOCTE, BO3HUKILIUX IIpU | HEUCIIPABHOCTEH, HEUCIPAaBHOCTEH,
IIPOBEACHUC pa[[HO:)HeKTpOHHOﬁ BO3HHUKIINX npu OKCILTyaTaluu BO3HHUKIINX npu BO3HHUKIIINX npu
PEMOHTHBIX anmaparypsl. 9KCIUTyaTaI[iK Paano3ICKTPOHHON 9KCIUTyaTaI[iK IKCIUTyaTaIuH
pabor o PaIHOdICKTPOHHOM anmnapaTypsl. PaIHOdIEKTPOHHOM PaaHo3IeKTPOHHOM
BOCCTaHOBJICH annapaTypsl. anmnapaTypsl. anmnapaTypsl.
U0 Buagern: He OTCYTCTBHUE HAaBBIKOB | HEIOCTATOYHOE HAJTNYUe HaBBIKOB | YCIIEIIHOE BIaJEHHE:
pa60T0cr{0c06 MPOBECACHUEM BJIagceT BJIAACHUA: BJIAICHUC: BJIAACHUA: MIpOBEACHUEM
HOTO NpOQUIAKTHUECKUX U MPOBEJCHUEM MPOBECHUEM MPOBEJCHUEM npoQUIAKTHIECKUX U
COCTOSHUS PEMOHTHBIX pPaboOT IO NpoQMIaKTHIECKHX U | MPOQUIAKTUYECKUX W | MPOGMIAKTHYECKHX M | peMOHTHBIX paboT 1o
PATHODIERTPO obecreueHuo u PEMOHTHBIX pabOT 1O | PEMOHTHBIX pabOT IO | PEMOHTHBIX Pa0OT MO | oHecreueHHIO 1
HHOI BOCCTAHOBJICHUIO obecrieueHnIo U | obecrieueHuto U | obecreueHuo U | BOCCTAHOBIICHUIO
AIAPATYPEL paborocrocobHOTO BOCCTaHOBJICHHIO BOCCTaHOBJICHUIO BOCCTaHOBJICHUIO paBoToCoCOGHOr0

COCTOSIHUS paboTOCIOCOOHOTO paboToCocoOHOro paboTOCIOCOOHOTO COCTOSTHUS

TIKC-B.2.3 - paJZlI/IOC)HeKT'pOHHOﬁ COCTOSIHUS COCTOSIHUSA COCTOSIHU S paﬂnoaneKTp()HHoﬁ
Crioco6en anmaparypsl PaaMO3IeKTPOHHOMN Paano3IEKTPOHHON PaauO3IeKTPOHHOM arnmapaTypsl
OCYIECTBIATE anmnapaTypsl anmnapaTypsl anmnapaTypsl
KOHTPOITh
KavecTna
MPOBEICHUS
peMoHTa
PaIUOdIEKTPOH
HOM
anmaparypsl
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