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1 BBEQEHME K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb agucunnnuHbl: ChopMmpoBaTh koMneTeHLMn obyyatolierocst B 061acTv NponsBoACTBa LUMPOKOro CrekTpa
NPOMBbILLMEHHBIX U3OENUIA C UCTIONb30BaHWMEM Pa3fMYHbIX NeYaTHbIX TEXHOMOMMIA.

1.2 3apayum AUCUUNIUNHbBI:

MpuBUTE HaBbIKN NPOBEAEHUSA TPAMOTHOW OLEHKN NEPCNEKTUB UCMNONb30BaHUSA PasfnyHbIX NeYaTHbIX TEXHONOrM ANs
NPOU3BOACTBA LUMPOKOro CNeKTpa NPOMbILLNIEHHbIX U3OENNA.

O3HaKOMUTb C NPUHLMNAMM U 0OCOBEHHOCTSIMM UCNOb30BaHMS PasfMyHbIX NeYaTHbIX TEXHOMOMMI AN NPON3BoACTBa
LLUMPOKOrO CNeKTpa NPOMbILLIEHHbIX U3OENTMN C Y4eTOM 0COBEHHOCTEN CBOMCTB MaTepmarnos.

CdopmumpoBaTte npeacTaBneHMe O COBPEMEHHbIX Moaxodax K BblOOpYy MeTO4OB WCCMeAoBaHWs MaTepuarnos,
ncnonb3yembiX NpM MNPOM3BOACTBE LUMPOKOrO CMEeKTpa MPOMbILSIEHHbIX M3O0eNuin NocpefCcTBOM pPasfMyHbIX MNeyaTHbIX
TEXHOMOrnN.

Pa3BuTb HaBbIKM rPAaMOTHOM OLIEHKM W MpeAcKasaHUA BO3HWKHOBEHUSA BO3MOXHbIX OTKMOHEHWUIA OT MMaHUpyeMbixX
napameTpoB KayecTBa MPOMbILLNEHHbIX U3AENWA C y4eTOM OCOOEHHOCTEN Kak CBOWCTB MartepuanoB, Tak M BblOpaHHOM
TEXHOMOrMmM nevaTu.

[aTb OCHOBbI METOL0MOMMN NPOBEAEHNS UCCIEA0BAaHNI NO OLEHKE BO3MOXXHOCTEN yNpaBreH1s Ka4eCTBOM LLUMPOKOro
cnekTpa NPOMbILUNEHHbIX U3Aenui, MPOM3BOAMMBIX C UCMONb30BaHMEM Pa3fMNYHbIX NEYaTHbIX TEXHOSOMUNA.

1.3 Tpe6oBaHusA k NpeaBapuTeNbLHON NOAroToBKe 06yyatroLlerocs:

MpenBapuTensHas NOAroToBKa NpeAronaraeT co3faHne OCHOBbI ANt YOPMUPOBaHUSI KOMMNETEHLUMI, YKa3aHHbIX B .
2, NP1 U3y4eHUn OUCLMMIUH:

Hay4Ho-TexHun4eckne npobrnembl COBPeMEHHOro nonurpaguyeckoro Npon3BoacTea

2 KOMMNETEHLUMN OBYYAIOLLEIrocA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHDI

MK-4 : CnocoGeH ocyLlecTBNATL NpoBeAeHNEe UCMbITaHUI HOBLIX U MOAEPHU3UPOBaHHbLIX 06pa3L OB NPOAYKLMM
nonurpadu4eckoro npoMsBoAcTBa.

3HaTb: OCHOBHblE BAbl MPOMBbILITEHHbIX n3genui um CI'IeLLVICt)VIKy CnocoOOB MCMOMb30BaHUS MeYaTHbIX TEXHOMOMMA B UX
npon3BoacTBe

YMeTb: onpenensaTb nonurpaduyeckme cnocobbl BbIMOMHEHNS, NPUMEHUMbIE ANt NPOM3BOACTBA Pa3NNYHbIX MPOMbILLINIEHHbIX
n3genumn

BnapeTb: HaBbikamy BbibOpa METOAOB W CPeacTB UCMOSb30BaHUSA TEXHOSOMMIA nevyatun B NPOU3BOACTBE MPOMbILINEHHbIX
n3genumn

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O |KoHTakTHas
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Q paboTta
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Pasgen 1. ®yHkunoHanbHbIe Matepuarnsl B
NPOVN3BOACTBE NPOMBbILLNIEHHbIX U3AENUN

Tema 1. BeegeHue. dusundeckme, hUNKo —
XUMUYECKNe U XMMNU4Yeckme CBOMCTBA,
NPUHLMMbI Knaccudukaumm
YHKUNOHANbHbLIX MaTtepuarnos,
MCNonb3yeMbIX NPy NPOU3BOACTBE
NPOMBILLIEHHBIX U3AENUA C NPUMEHEHNEM
pasnUYHbIX NeYaTHbIX TEXHOOMNNA.

MpakTudeckoe 3aHsTue. MNpuHLMNbI
Knaccudukaumm yHKUMOHANbHbIX
MaTepuanos, UCNOSb3yeMbIX Mpu
NPOV3BOACTBE NPOMBbILLIIEHHbIX U34enuii




Tema 2. MpuHumMnbl ydeTa ocobeHHoCcTEN
MacconepeHoca B NpoLecce peanvsauum
agauTUBHOIO U CyGTPaKTMBHOMO NOAXO40B
Npv NPOV3BOACTBE MPOMBbILLIEHHbLIX N3AENNIA
C NPYMEHEHNEM Pa3fINYHbIX NeYaTHbIX
TEXHONOrnM.

MpakTtnyeckoe 3aHsaTME. OCODEHHOCTU
KONMYECTBEHHOIO ONMUCaHUS MaccornepeHoca
B Npouecce peanusaumm aganTUBHOMO U
CcyBTpaKTMBHOIro NOAX0A0B Npw
NPOV3BOACTBE MPOMbILLIIEHHbIX U3AENNUIA C
NPUMEHEHNEM Pa3fNYHbIX NeYaTHbIX
TEXHonormm

Tema 3. O630p MeTOOOB, peanuayoLmx
agauTUBHBIA U CYOTPaKTUBHBIA NoAxXo4 npu
NPON3BOACTBE NPOMbILLUSIEHHbIX U3OENUIA C
NPYMEHEHNEM Pa3nnYHbIX NeYaTHbIX
TEXHOMNorum

MpakTuyeckoe 3aHATUE. 0OOCHOBaHUE
BblbOpa KOHLUENUMU agauTUBHOIO U
CcybTpaKkTMBHOro Noaxoda npv Npov3BOACTBE
NPOMBILLNEHHbIX U3OEeNUit C MPUMEHEHNEM
PasnnyYHbIX NeYaTHbIX TEXHOMOMI

Pasgen 2. MeTtogbl uccnegosaHms o6bekToB
pasnuMYyHON NpMpoabl NPV NPOM3BOACTBE
NPOMBILLIEHHbIX n3aenuin PenpoayKumnoHHble
NpoLecchbl N MIHHOBALUMOHHbBIE TEXHONOMUN B
NPOV3BOACTBE MPOMBbILLIIEHHBIX U3AEMNWNA..
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Tema 4. O630p pusnyecknx, PuUnko —
XUMUYECKUX U XMMUYECKUX METOLOB
nuccnenoBaHns 06 bLEKTOB pasfnyHow
npvpoabl Npy NPON3BOACTBE NPOMbILLIEHHbLIX
N3Lenuii ¢ NpUMMEHeHNeM PasnmnyHbIX
neyaTHbIX TEXHOMOMNIA.

MpakTuyeckoe 3aHsTUe. MNpuHLMNbLI BoiGopa
MeTo[a UccrnefoBaHUs CornacHo CBOWCTB
n3dy4yaemoro obbekTa

4,75

Tema 5. OcobeHHOCTU Ncnonb3oBaHUSA
METOZOB paspyLUatoLLEero 1 HepaspyLuaoLero
KOHTpOsi Npy NPOV3BOACTBE
I'IpOMbILIJJ'IeHHbIX I/I3,CI,eJ'IVIl7I C npmmeHeHmeM
pPasnnyHbIX NeYaTHbIX TEXHOMOMMI
(OI'ITI/NeCKaﬂ MI/IKpOCKOI'II/Iﬂ, SJ'IeKTpOHHaFl
npoceeunBatolLLas U pactTpoBas
(ckaHuMpyoLwasa) MMKPOCKONWs, METOAbI,
OCHOBaHHble Ha AMdpaKLUUN MeaneHHbIX 1
ObICTPbIX 3MEKTPOHOB, 30HO0BbLIE METOAbI
aHanusa HaHOCTPYKTYp, KarnopumeTpuyeckue,
TepmorpaBnuMeTpuyeckne MeToabl
nuccnenoBaHus U T.4.).

MpakTuyeckoe 3aHATUe. OGocHOBaHNE
BblbOpa TEXHWKW NpenapaTMBHO NOAroTOBKU
06pas3sLIoB cornacHo ocobeHHocTel MeToaa
nccrnenoBaHus




Tema 6. OBonOLMA NPUMEHEHNS NEYATHbIX
TEXHOMOrumM B npoLieccax Npon3BoACTBa
neyaTtHbIX NnaT n anemeHToB POA.
Jlutorpadmnueckue metoabl hopMmMpoBaHUs
n300pakeHns Kak OCHOBA COBPEMEHHbIX
nnaHapHbIX TexHonorui. NMnaHapHas
TEeXHonorMsa n nurorpadusi, MECTo
nutorpacum B TexHonorum MC.

MpakTtnyeckoe 3aHsaTME. OCOBEHHOCTH
NPOM3BOACTBA MNiaHapPHbIX 311IEMEHTOB,
moaynen, nnaTt POA ¢ ncnonb3oBaHnem
TOHKOMJIEHOYHbIX, TOJICTOMSIEHOYHbIX U
rMBpuaHbIX TEXHOMNOrMI

Tema 7. Jlutorpaduyeckume npoLecchi.
CyLHOCTb, 3Tanbl 1 OCHOBHbIE Onepauuu.
doTopesnctel u nx ceornctea. OCHOBHbIE
aTanbl npouecca dotonutorpacuu:
dopmunpoBaHune crnos poTopesncta,
noAroToBka NOBEPXHOCTM NOATIOXKHN,
HaHeceHwue crnosi oTopesmncTa, CyLlKka
doTopesuncTa, co3gaHme penbedgHom
CTPYKTYpbl poTopesuncTa, poTowabnoH un
onepaumsi COBMELLEHUS, 3KCMIOHMPOBaHMe
doTopesuncTa, NnposiBrneHne oTopeancra,
cylwka oTtopesncTa, nepeHoc penbeda
doTopesncTa Ha TONOSIOrMYECKMIA CIOMN.
XvmMmnyeckme metoabl 06paboTku,
nnasmeHHble meToabl 00paboTkm n 1.4.
PasButne nutorpadunyeckux MeETo40B.
OrpaHu4yeHus dotonutorpadun. Passutue
TEHEBLIX METOAOB nNuTorpadun. Jlntorpadus
rnybokoro YO ananasoHa. MiMmmepcuoHHasi
nutorpadums. Jlutorpadusa akcTpemanbHOro
YO. Jlutorpacms BbICOKMX SHEPTUN.
PeHTreHoBckas nutorpadus. SnekTpoHHas
nutorpadusa. MoHHas nutorpadmsi.
HaHonmnpuHTHasa nutorpadus.

MpakTuyeckoe 3aHsTUE. MNpUHLMNBLI BoiGOpa
doTouTOorpadomyeckom TEXHOSIOrMM CorfiacHo
napamMmeTpoB anemeHTa POA

Tema 8. MpuHUKMNBI hopmMMpoBaHUS
HaHOpa3MepHbIX OOBHEKTOB C
NCNOSb30BaHNEM 30HA0BbLIX TEXHOMOMMN
OcobeHHoCcTM nuTorpacmm Ha NONIMMEPHbIX
mMaTtepuanax.

MpakTnyeckoe 3aHsTME. 30HAOBbIE
TEXHONOIrMM Kak MeTo/] aHanm3a n cuHTe3a
HaHOpPa3MepPHbIX 3NIEMEHTOB NPOMbILLMEHHbIX
n3genun

Pasgen 3. PenpoayKkumoHHble NpoLecchl B
COBPEMEHHBIX TEXHOMOMMAX 3aLuUThl,
naeHTndmkauumn n NpomMsBoacTBe psiga
NPOMBbILLNIEHHbIX U3OENNNA.
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Tema 9. MI300paxeHune — kak crnoco0 3aLuTbl
1 ngeHTndmrkauyun. IBonoums MeTogoB
3aWnUTbI M naeHTUdUKaLUN.

MpakTnyeckoe 3aHATUE. COBpEeMEHHbIe
noaxonb! K CO30aHUI0 U MPUMEHEHUIO
MEeTOA0B 3allMThl U UAEHTUdMKaLUN
NPOMbILLNEHHbIX U3OENWi.




Tema 10. RFID-meTku (Radio Frequency
Identification) u paguoyactoTHas
naeHTudmrkaums, uctopms n obnactu
npumeHeHus. Knaccudumkauma RFID-meTok
no TNy UCTOYHUKA NMUTaAHWUSA, UCMONb3yeMOM
namsaTn, no paboyen yactote. CuntblBaTeNn.
RFID-meTKu u WTpux- kogbl. Npenmyuiectesa
n HegocTaTkn. CtangapTel RFID.
OcobeHHocTu usrotoBneHusa RFID-meTok.

MpakTudeckoe 3aHssTUE. OcobeHHOCTU
npoussogctea RFID-meTok cornacHo
CTaHOapToB M TpeboBaHMSAM K YCNOBUSAM
akcnnyarauuu

Tema 11. Knaccudpumkaymsa coBpemMeHHbIX
0boeB (cumnnekc-bymakHble 06ou: Ha
Oymare 6e3 gpeBeCuHbI, Ha OBYXCITONHOM
Oymare; 060u BbICOKOrO TUCHEHUS!, TUCHEHbIE
o6own, pannopT - TUCHEHbIE 060U; KOMMaKT-
BMHUIOBbLIE 060U: NpPOCTbIE, pannopT—
TUCHEHbIE, C HacrnoeHnem obopoTHON
CTOPOHbI NpenacTen, penbedHbie obon Ha
BOMOKHWCTOM HOCUTENE, rPaHyNMpOBaHHbIE
0obowu; CTpykTypHO-penbedHbie 06ou:
NpOCTble, BbICOKOKA4YECTBEHHbIE,
rpaHynMpoBaHHLIe, C HAaCroeHNeM
06OpPOTHOW CTOPOHLI NpenacTes; BENpoBble
N TEKCTUNbHbIE 060U, HaTyparnbHbIe U
MeTannuyeckne obon, obou B BUae
HacTeHHOW kapTuHbl. OcoBeHHOCTHN
npoussoacTea 060eB U NamuHaTa ¢
NPYMEHEHNEM NeYaTHbIX TEXHOIOMNIA.

MpakTnyeckoe 3aHsTme. OLeHKka NnepcnekTns
paclumpeHuns nponssoacTea 060eB Ha OCHOBe
TPaAULMOHHBIX U LUMPOBbLIX TEXHOMNOMMI
penpoayuupoBaHus

Tema 12. O6ocHoBaHMe Bbibopa TEXHONOMMM
neyartu c y4etomM TpeboBaHWIN K Ka4yecTBy
penpoayKumnn, Npupoabl TEKCTUNBHON OCHOBBI
n 17.4. OcoBeHHOCTM UCNOMNb30BaHNSA NPSMON
neyatu (cneunanbHbIM MPUHTEPOM),
TpachapeTHOM Nevatn 1 TepmarnbHOM nNevyaTu
Ha OCHOBEe TepmMornepeHoca U
Tepmocybnmmauun.

MpakTnyeckoe 3aHATUe. OcobeHHOCTH
Npon3BOACTBA NPOMBbILLIEHHbIX U3Aennin ¢
NCMNorb30BaHWEM TEKCTUITbHBLIX MaTepmanoB
pasnu4Hon Npupoabl

Pasgen 4. 3D mogenupoBaHue

nn

Tema 13. O630p meTogoB 3D nevaTu.
O6nacTtn npumeHeHus TexHonornn 3D
neyaTtun. TexHornoruun 3D neyatn n matepuansi
ansa 3D mogenupoBaHus.

MpakTuyeckoe 3aHssTUE. OcoBEHHOCTU
dopMnpoBaHNA MPOMBILLSIEHHbIX U3OENUI C
npuMeHeHneM MeToao0B afaUuTUBHON U
cybrpaktmeHon 3D neyatu

11




Tema 14. NepcnekTnBbl pa3BUTUSA U
paclmpeHus obnacrten npumeHeHns 3D
neyaTtu (3D MogenMpoBaHus).

MpakTnyeckoe 3aHsaTHe. Knaccudgukaums 1 2 12
maTtepuanos and 3D ne4atM 1 nNepcneKkTyBbI
pasBUTMSA N paclumpeHnst obnacren
npumeHeHus 3D nevatn (3D

nn

MOLENNPOBaHNS).
Utoro B cemecTtpe (Ha kypce ans 3A0) 18 36 89,75
KoHcynbTauuu n npoMexyTovHas 025
aTTectauus '
Bcero koHTakTHas paborta n CP no 54,25 89.75

AauncuunriinHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NaHoM He npeaycMOTPeHo

5. ®OH[, OLIEHOYHbIX CPEACTB ONA NPOBEAEHUSA MPOMEXYTOYHOM ATTECTALUN
5.1 OnucaHue nokasartenen, KpUTepMeB U CUCTEMbI OLLEeHUBAHUSA pe3ynbTaToB 00y4YeHus

5.1.1 NMokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHne oueHOYHOro
MokasaTtenu oueHnBaHns pe3ynbTaToB oby4eHus
KOMMNeTeHummn cpencrea
OueHnBaeT cneundgunky Npon3BoACTBa OCHOBHbIX BUOOB
NPOMBbILLSIEHHBbIX U3OEeNnA.
Bonpockl Ans ycTHoro
OnpepensieT nepeYyeHb BO3MOXHbIX CNOCOOOB UCMOMb30BaHNSA coBecenoBaHms
MnK-4 neyaTHbIX TEXHOOMMA B NPOM3BOACTBE NMPOMbILLMIEHHbBIX U3AEMNNNA.
[MpakTMko-OpneEHTUPOBaHHLIE
N 3agaHusa
O6ocHoBbIBaeT BbIGOP METOAOB U CPEACTB UCMOMb30BAHUSA TEXHOMOMMN
nevaTtu CornacHoO 3agaHHbIM KpUTEPUSIM, METOLOB KOHTPOSIS U
ynpaBneHnst Ka4eCcTBOM NPOM3BOACTBA NPOMbILLNEHHbIX U3LENUNA.

5.1.2 Cuctema n KpuTepumn oLeHUBaHUA

LLikana oueHmBaHu4

Kputepun oueHnBaHUA CHOPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHoe cobecenoBaHue

MncbmeHHas paboTta

MonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
3auTeHo OEeMOHCTpUpYoLWMI riybokoe NoHMMaHne
npegmeTa u LUMPOKYIO 3pyanLmIo B

oLeHuBaemMon obracTtu, ymeHve
NCNonb3oBaTb TEOPETUYECKME 3HAHMS ON1s
peLLeHNs NPaKTUYEeCKMX 3a4au.

HenoHvmaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTh X0Ts Obl
OTAeNbHble KOHLENUMW ANCLMNMNHBI.
MonbITKa CNMCbIBaHUS, NCMOMNb30BaHWSA
HepaspeLUeHHbIX TEXHUYECKUX YCTPOUCTB
U1 Nonb30BaHNs NOACKa3KoW APYroro
YyeroBeka (BHe 3aBWCMMOCTM OT
YCMELIHOCTY TakoN NOMbITKW)

He 3auTteHo

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UMK UHbIe MaTepuarbl, HeO6X0AUMbIe ANSl OLLleHKU 3HAHUW, YMEHUN,

HaBbLIKOB U (UNKN) oNbITa AEATENLHOCTH
5.2.1 NMepeyeHb KOHTPOMLHbLIX BONPOCOB

Ne n/n | DopMynNnpoBKM BONPOCOB

Cemectp 8

dusnyeckue, PU3NKO — XMMUYECKUE N XMMUYECKUE CBOMUCTBA, MPUHLMNMbI Krnaccudukaumm dyHKUMOHamNbHbIX

1 MaTepuanosB, UCMOJIb3yeMbIX NMPU NPON3BOACTBE MPOMbILLUITIEHHBIX m3genuin c npuMeHeHneM pas3nnyHbIX

nevaTHbIX TEXHOSOINN.




anHLI,I/IFIbI yyeTa ocobeHHocTemn MacconepeHoca B npouecce peanusadmn agonTtmBHoro n Cy6TpaKTI/1BHOFO
noaxo4oB npu Nnpon3BoAcCTBE NMPOMbILLUTTEHHbIX n3genun c NnpuMeHeHneM pas3yinyHbIX NneYaTHbIX TEXHOMOrMNn

Oco6EeHHOCTH KONMMYECTBEHHOTO OMNUCAHUS MacconepeHoca B npouecce peanm3aunn agantmBHoOro n
Cy6TpaKTI/IBHOFO noaxoaos npu Npon3BoAcTBE MPOMbILLITEHHbIX msgenuin c npuMeHeHneMm pas3nnyHbIX
nevyaTHbIX TEXHOOMN

TexHnyeckasi peanvsaums MeToaoB, OCHOBAHHbIX Ha aaauTUBHOM U CyBTpakTUBHOMI noaxonde npu
NPOM3BOACTBE NPOMBbILLINEHHbIX U3AENWIA C NPUMEHEHUEM Pa3NNYHbIX NEYaTHbIX TEXHOMOTMN

Knaccudukaums MeTogoB nccrnefoBaHms 06bekToB pas3nnyHon Npupoabl Npu NpovM3BoACTBE NPOMbILLITEHHbIX
n3genun

PeI'IpO,EI,yKLI,VIOHHbIe npouecchbl 1 MHHOBAUNOHHBbIE TEXHOJTOMMX B NPOU3BOACTBE NMPOMbILUNIEHHbIX nsgenumn

C*)VI3VI‘-IeCKVIe, dI)VI3VIKO — XUMUYECKME N XUMUYECKME METOAbl UccnenoBaHms 06 beKkToB pasnquon npupoabl
npun Nnpon3BoAcTBE NPOMbILLUITEHHbIX n3genun c NnpUMEeHeHNneM pas3ninyHbIX Nne4vYaTHbIX TEXHOMOrN.

|l N |Oo] O

anIHLI,MI'IbI Bbl60pa MeTo4a uccrnegoBaHusl COrnacHoO CBONCTB n3yvyaemoro obbekTa

Oco6eHHOCTM UCMONb30BaHNs METOZI0B pa3pyLUatoLLero U HepaspyLualLwero KOHTPOrs NPy NPou3BoACTBE
NPOMBILLIIEHHBIX U3OENUIA C NPUMEHEHVEM PA3UYHBLIX NEeYaTHbIX TEXHOMNOMMIA (ONTUYEeCKast MUKPOCKONWS,
3MeKTPOHHas NPOoCBeYMBaloLLasi U pacTpoBas (CKaHUPYHOLLAst) MUKPOCKOMUS,, METO/bl, OCHOBaHHbIE Ha
OndpakLnmM MeaneHHbIX U BbICTPbIX 3MEKTPOHOB, 30HAO0BLIE METO/bI aHanu3a HaHOCTPYKTYP,
KanopumeTpuyeckme, TepMorpaBuMeTpuyeckne MeToabl UCCneaoBaHust n T.4.).

10

Ob6ocHoBaHMe BbIOOpa TEXHWUKM NpenapaTUBHON NOArOTOBKM 0O6pasLI0B cornacHo ocobeHHoCcTeln MmeToaa
nccrnegoBaHus

11

Osontoumnsa NPUMEHeHNA nevYaTHbIX TEXHOMormm B npoueccax npon3soacTtBa nevyaTHbIX nnaTt u 3aN1IeMeHTOB P3A.

12

NuTorpaduueckue metoabl popMMpoBaHNs N306pakeHNs Kak OCHOBA COBPEMEHHBIX MiaHapHbIX TEXHOMOTUIA.
MnaHapHaga TexHonorusa n nutorpadus, mecto nutorpadum B TexHonorum MMC.

13

OcobeHHOCTU NPOM3BOACTBA NITaHapPHLIX 3NIEMEHTOB, Mogynen, nnat POA ¢ ncnonb3oBaHUeEM
TOHKOMMEHOYHbIX, TONICTONNEHOYHbIX U TMOPUOHBIX TEXHOMOMN

14

NuTorpacduueckune npouecchl. CyLHOCTb, 3Tarnbl 1 OCHOBHbIE onepaumn. PoTopesncTbl U NX CBOMCTBA.

15

OcHoBHble aTanbl npouecca doTonutTorpadun: hopMmpoBaHme criost hoTopesuncTa, NoAroToBka NOBEPXHOCTU
MOANOXKM, HAHEeCeHWe criost hoTopesncTa, cyllka oTopesncTa, cosgaHme penbedHon CTPYKTypbl
doTopesucTa, hoTolabnoH 1 onepaumsi COBMELLEHNS, 3KCMOHUPOBaHUe hoTopesuncTa, NPosiBNieHne
doTopesncTa, cyluka hoTopesncTa, nepeHoc penbeda potopesncra Ha TONONOrM4YeCcKMin Crom

16

PasButne nutorpadmyeckmx metogos. OrpaHuyeHnst potonutorpacdun. Passutme TeHEBbIX METOOO0B
nutorpacpumu. Jintorpacusa rnybokoro YO grnanasoHa. immepcuoHHas nutorpadus.

17

Passutne nutorpaduyecknx metogoB. OrpaHnyeHns dotonutorpadun. Jlntorpadms BbICOKMX 3HEPTUN.
PeHTreHoBckas nutorpadus. AnekTpoHHasa nutorpadgums. MloHHasa nutorpadms.

18

PasBuTtune nutorpadgpmyecknx metogo. OrpaHnveHunsa otonutorpacdpmm. HaHoumMnpuHTHaa nutorpadus.

19

MpuHumMnel BIGOpa hoTomTorpadmyeckon TEXHONOMMM COrnacHo napameTpoB anemeHTa POA

20

MpUHUMNBLI POPMUPOBaHUS HAHOPa3MEPHbIX 0GLEKTOB C UCMONb30BAHUEM 30HA0BLIX TEXHOMOTMI
OcobeHHOCTM NUTorpadui Ha NoNMMEpPHbLIX MaTepuanax.

21

30HO0BbIE TEXHOMOMN KAk METOA aHanusa n cuHTesa HaHOPa3MepPHbIX 3JTEMEHTOB NPOMBbILUNIEHHbIX nagenun

22

PeI'IpOJJ,yKLI,VIOHHbIe npouecchbl B COBPEMEHHbIX TEXHOJ10IMMAX 3aLllnThl, VI,Cl,eHTVI(*)VIKaLI,VII/I 1 npon3BoacTBe pdaaa
NPOMBbILLUNEHHbIX VIS,D,eJ'IVIIZ

23

M306paxkeHne — kak cnocob 3aluTbl U AeHTUMUKALMK. DBOMIOLMSA METOO0B 3alUThbl U MAEHTUdUKALMM

24

CoBpeMeHHble NoaXxoAbl K CO34aHUI0 Y MPUMEHEHNIO METOAOB 3alUTbl U MAEHTUMMKALMN NPOMbILLNEHHbIX
n3genun.

25

RFID-meTkn (Radio Frequency Identification) n paguodactoTHast ngeHTudukaums, uctopus n obnactm
NPUMEHEHMUSI.

26

RFID-meTkn (Radio Frequency Identification) n pagnodactotHasa ngeHtudmkaums. Knaccudpumkaumsa RFID-
METOK MO TUMY UCTOYHUKA MUTaHWS, UCMONb3yeMON NaMaTh, No paboyen yactote. CuutbiBaTenu. RFID-meTku
n WTpmx- kogpl. Npenmywectsa n HegoctaTkn. CtaHgapTsbl RFID. OcobeHHocTu nsrotosnernmst RFID-meTok.

27

OcobeHHocTu nponssoAcTBa RFID-mMeToK cornacHo ctaHgapToB 1 TpeboBaHuii K yCNoBMAM aKennyaTauum

28

Knaccudukaumsa coBpemeHHbix 060eB (cumnnekc-0ymaxHbie oboun: Ha Bymare 6e3 gpeBecuHbI, Ha
OBYXcrioiHon 6ymare; 060u BbICOKOro TUCHEHUS!, TUCHEHbIE 060U, pannopT - TUCHEHbIE 060U; KOMMNAKT-
BMHMMOBbLIE 060U: MPOCTLIE, PannNOPT—TUCHEHbIE, C HAacroeHnemM 060pPOTHONM CTOPOHLI NpenacTen, penbedHble
060M Ha BONTOKHUCTOM HOCUTENE, FpaHyNMpPoBaHHbIE 000U; CTPYKTYPHO- penbedHble 06ou: NpocTbIe,
BbICOKOKa4YeCTBEHHbIE, FpaHyNIMPOBaHHbIE, C HacroeHneM 060pPOTHOM CTOPOHLI NpenacTen; BentopoBklie U
TEKCTUINbHble 060U, HaTypanbHble U MeTannuyeckne obou, o6oun B BUAE HACTEHHOW KapTUHbI.

29

Knaccudumkaums coBpemeHHbix 060eB. OCOBGEHHOCTU NPON3BOACTBA 060EB 1 NaMmmMHaTa ¢ NPUMMEHEHNEM
neyvaTHbIX TEXHOMNOIMIA.

30

AHarnu3 NepcrneKkTMB paclUMpeHUst NPOM3BOACTBa 060EB Ha OCHOBE TPaAULMOHHBIX U LIMAPOBLIX TEXHOMOMIA
penpoayuMpoBaHusi

31

O6ocHoBaHWe BbIGopa TEXHOMOMMM NeYaTu ¢ y4eTom TpeGoBaHUiA K KauecTBy penpoayKuumn, Npupoabl
TEKCTUNbHOWM OCHOBLI U T.4. OCOGEHHOCTH UCMOSb30BaHUA NPSAMON NeYaTu (creumansHbIM NPUHTEPOM),
TpadpapeTHoii neyaTn 1 TepmaribHOM NevyaTn Ha OCHOBe TepMonepeHoca U TepMocyBMMaumni.




OcobeHHoCTH npon3eoacTea NMNPOMbILLUITEHHbIX n3genui ¢ UCNonb30BaHNEM TEKCTUMbHbIX mMmaTtepuanos

32 _
pasnuyHoOu Npupoabl

33 0630op meToaoB 3D nevatn. Obnactn npumeHeHns TexHonorun 3D neyatn. TexHonorum 3D neyatn un
matepuansl ana 3D mogenupoBaHus.

34 0630p meToaoB 3D nevatn. O6nacT npumeHeHns TexHonoruii 3D nevaTtn. TexHonorun 3D nevatu u

MaTepuanbl ongd

3D mogenupoBaHus.

35 MepcnekTnBbl pa3snTusa u pacwmpenns obnacten npumeHeHmsa 3D nevatu (3D mogenmpoBaHus).

36

Knaccudmkauns matepuanos ansa 3D neyaT 1 nepcnekTUBbl pa3BUTUSI U paclunpeHns obnacren
npumeHeHunsa 3D neyaTtn (3D mogenupoBaHus).

5.2.2 TunoBble TeCTOBbLIE 3afaHnA

He npegycmoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3aAaHUA (3agaym, Kerchbl)

1. CocTtaBbTe cxeMy nepBoro atana doTonuTorpadmnyeckoro npowecca
2. CocTaBbTe Cxemy BTOpOro atana doTonutorpadmyeckoro npouecca
3. CocTaBbTe CxeMy TpeTbero atana dgotonutorpacdumyeckoro npowecca

5.3 MeToauyeckue matepuanbl, onpegensilowme npoueaypbl OLleHUBaHUS 3HAHUW, YMeHUN, BNnageHun (HaBbIKOB
¥ (W) NpakTUYeCKOro onbITa AeATENIbHOCTH)
5.3.1 YcnoBus gonycka o6y4aroLerocs K NpoMeXyTo4yHOM aTTecTaumMm M NopsaaokK NIMKBUAALMMN akageMn4yecKkomn

3aA0J1XKEeHHOCTU

lMpoBeaeHe NpoMeXyTO4YHON aTTeCcTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obydaroLmxca»

5.3.2 ®dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauMu No AUCLUNIINHE

YcTHas +

5.3.3 Ocob6eHHOCTHU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumm No gUcuuniimHe

MncbmeHHas

KOMI'Ib}OTepHoe TecTupoBaHune

NHas

anI npoBeaeHnn 3avyeTa BpemMd, OTBoAMMOE Ha NoAroToBKy K OTBETY, COCTaBndAeT He 6onee 30 MUH.
CoobueHne pe3ynbTaTtoB o6yqa+ou.|,emy09| npon3BoanTCA HenocpenCTBEHHO nocrie YCTHOro oTeeTa

6. YYHEBHO-METOAWYECKOE U MUH®OPMALIMOHHOE OBECIMNEYEHUE OUCLUNIIUHBI

6.1 YuebHasa nutepartypa

AsTOp

3arnasue

MN3pgaTtenbcTBo

| [oa nspaHna |

Ccblinka

6.1.1 OcHoBHas y4yeb6Has

nuteparypa

Edpemora, A. A., OcHoBbI TEXHOMNOIMNU KaszaHb: KasaHcKkui http://www.iprbooksh
apunos, P. M., neyaTHbIX NPOLECCoB HaLMOHaIbHBbIi op.ru/100582.htmi
Mpuropees, A. 0. “ccnenoBaTenbCKUN 2018
TEXHOIOrMYeCcKuin
yHMBEpPCUTET
Esgokumos A. H. MatepuanosegeHue B http://publish.sutd.ru/
nonurpacnyeckom u tp_ext_inf_publish.ph
YNaKoBOYHOM p?id=20215023
npoussoAcTBax. CankTt-lNeTepbypr: 2021
MeTannuyeckue cneryntg
yNaKkoBOYHbIE MaTepwuarbl B
NpOM3BOACTBE Tapbl U1
YMaKOBKM
pyspesa, U. T, MatepuanosegeHue B CaHkT-MeTepbypr: CaHKT- https://www.iprbooks
OmuTpyk, B. B. nonurpacn4eckom u MeTepbyprckuii hop.ru/102926.html
yNakoBO4YHOM rocygapCTBEHHbLIN 2019
Npon3BOACTBAX. YHMBEpPCUTET
JTabopaTopHbIN NpakTUKyMm MPOMBILLIEHHbIX
TEXHOMNOIMMN U An3anHa
6.1.2 lononHuTenbHaa y4yebHas nutepatypa
JlntyHos, C. H., l'ycak, | OcHoBbI neYaTHbIX Omck: OMCKUIA http://www.iprbooksh
E. H. npoueccoB rocyqapCTBEHHbIN 2017 op.ru/78504.html
TEXHUYECKNIA
YHMBEPCUTET




Cepoega, B. H. MaTepunanosegeHue B KasaHb: KasaHckuii http://lwww.iprbooksh
nonurpadu4ecKkom u HaLMOHarbHbIN op.ru/79320.html
yNakoBO4YHOM nccnegoBaTenbCKUm 2017
npoussoAcTeax TEXHONOrM4YeCcKnmn
yHUBEpCUTET
Mouanosa, E. H., MaTepunanoseneHue n KaszaHb: KazaHckuii http://lwww.iprbooksh
MycuHa, J1. P. OCHOBbI NONUrpacnyeckoro u HaLMOHarbHbIN op.ru/79321.html
ynakoBO4YHOro npon3esoacTs nccnenoBaTenbCKUm 2017
TEXHOSOrMYEeCKNn
yHUBEpCUTET

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABO4YHbIX CUCTEM

MopTan ansa oduumaneHoro onybnmkoBaHus ctaHgapToB ®egepanbHOro areHTCTBa no TEXHUYECKOMY
perynvpoBaHuto n metponoruu [OnekTpoHHbin pecypc]. URL: http://standard.gost.ru/wps/portal/
OneKTpoHHO-6MbnuoTeyHasa cuctema IPRbooks [3OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 MepeyeHb NULIEH3NOHHOIO U CBOGOAHO pacnpoCTpPaHsAeMoro nporpaMmmMHoro oéecneveHus

MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

MATLAB

6.4 OnncaHme maTepuanbHO-TEXHMYECKOMN 6a3bl, HeOO6X0AMMOW ANA OocyLlecTBNeHUA o6pa3oBaTenbHOro
npouecca no gucumnivHe

AyauTtopus OcHalleHne

MynbTuMeaunHoe obopyaoBaHue, cneLyanmsaMpoBaHHas mebenb, Aocka
JlekumoHHas y A PYA H P A
ayautopus

YyebHasa ayautopus

CneumnanuavpoBaHHas meGenb, Aocka

KomnbloTepHbIn Knacc

MynbTumeguinHoe obopyaoBaHue, KOMMbIOTEPHAS TEXHMKA C BO3MOXHOCTbLIO NOAKIOYEHUS K
cetn «MHTepHeT» 1 obecneveHrem JOCTyNa B ANEKTPOHHYIO MHOPMALIMOHHO-

obpasoBaTenbHylo cpeay
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