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OuHas 3aoyHas
3 3
Obuias JIOEMKOCTD B 3.e/uacax 5,0 (180)
KoHTakTHas (4ac.), B TOM UHcCJIE: 72 14
JNeKUHH 34 4
3aHSATHS 34 4
CaMocTosTenpHas (4ac.), B TOM 4HCIIE: 72 130
KoHTtpons (3x3ameH, yac./3a4ér) JK3aMeH, | DJK3aMeH,
36 36

loneux, 2023 r.




Pabouas mnporpamma aucuuruidHel «TexHosOru4eckue 0CO0EHHOCTH BAaKYYMHBIX
nepenJiaBHbIX MNPOHECCOB» COCTABI€HA B COOTBETCTBMM C YUYEOHBIMH TIUIAHAMH IO
HamnpapieHHio noarotoBkd 22.04.02 «Merannyprus» (HanpaBieHHOCTs (MpOGHUNE):
«2nexkTpoMeTannyprus cranu») aaa 2023 roga npuéMa 1o o4Hoit 1 npuéma 3aouHoit hopMam
00y4eHus.

CocraBuTen:
[Tpodeccop kadeaprt «INEKTPOMETANTYPIrHs»,
J-p.T€XH.HayK, JOLIEHT E.JI. Kop3yH

PaGouyas mporpaMMa paccMOoTpeHa H MNPHHATA Ha 3acedaHUd  Kadeapsl
«DNEeKTPOMETAILITYprUs».
[Tpotokon ot «02» mapta 2023 roga Ne§.

W.o. 3aBenyrowero kabenpoid B.A. 3auka
W = (@.H.0)

Pabouas mnporpamma ogo6peHa yueGHo-mMeToanueckoii komuccueii T'OYBITO
«/IOHHTY» mo HanpapnieHuto moarotoBku 22.04.02 «MeTannyprus».

[Tpotokon ot «29» mapta 2023 roga Ne2 -
Ilpencenarens Cuutko C.A.

A(noATHCE) (®.1.0.)
Paboyas mporpamma npoasena ans 20 roga npuéMa Ha 3acelaHUM Kadeapsl
«DNeKTpOMETaNTyprus».
[TpoTOKOD OT « » 20 roga Ne

3aBeayrowuit kadeapoi

(noanucy) i i~
PaGouas nporpamma npoajaena s 20 roga npuéMa Ha 3acelaHMM Kadeapsl
«DNEKTPOMETAITYpIUs».
[TpoTokon oT « » 20 roga Ne

3aBenyrouuit kapeapoi

(noAnucs) (®.H.0)



1 OFBEKT, HEJIb U 3AJIAYU OCBOEHU S JNCHUITJIMHBI

JlucuuIuinHa paccMaTpuBaeT BOIIPOCH! IPAKTHUECKUX PE3yIbTaTOB Pa(QUHUPOBAHUS METAIUIOB
Y CIUIABOB I10CJIE IPUMEHEHUs BAKYYMHBIX II€PEILIaBHBIX IIPOLIECCOB.

[ensro npenoaaBanyisi AUCHUIUIMHBI SBISETCS O3HAKOMIIEHUE C 3aKOHOMEPHOCTSIMU ITPOLIECCOB
papUMHUPOBAHUS CTAIM U CIUIABOB; OCBOCHHWE OCHOBHBIX METOJIOB IOBBIIICHUS KAa4eCTBa CTAIBHOTO
CIINTKA, U3YYECHUE OCHOBHBIX 3aKOHOMEPHOCTEM BAaKyyMHOI'O IyTOBOI'O IE€pEILIaBa, U3yYCHHE OCHOB
BAaKyyMHOU TE€XHUKHU, OCOOCHHOCTEH €€ IKCILTyaTaIuu.

B pesynbprare 0CBOCHUS AMCLUIUIMHBI CTYIEHT JOJIKEH

3Hamb. 0COOCHHOCTHU BIUSHHS BPEIHBIX MPUMECeH, HEMETAIUIMYECKUX BKIIOUEHUH, pumecen
[[BETHBIX METAJUIOB Ha CBOMCTBAa CTajel M CIJIaBOB, CHOCOOBI CHM)KEHMSI HUX KOHIIGHTpAalUH U
padUHUPOBAHUS METAJUIOB U CILIABOB, OCHOBBI IIPOIIECCOB CHHTE3a CBEPXUYHMCTHIX METAJUIOB ITYTEM UX
TyOOKO#M OYHCTKH;

yMemb. Ha OCHOBE IMOJYYCHHBIX 3HAHUW BBHIOMPATH T€ WU WHBIC METOJbI paQUHUPOBAHUS U
IIyOOKON OYMCTKH METAJIOB W CIUIABOB M MPUMEHATh UX Ha MPAKTHKE C YYETOM HMX Ha3Ha4yeHMUS,
JIOCTOMHCTB, HEJJOCTATKOB U OTJIMYUTENbHBIX OCOOCHHOCTEH B Ka)I0M KOHKPETHOM CIy4Yau CHHTE3a
HOBEHININX METaJJIOB U CILIABOB,

gnadems. METOJAMH TIOBBIIICHUS KadyecTBa CIMTKA CTalld WIM CIiaBa, paUHUPOBAHUS U
rIIyOOKON OYUCTKU METAIIJIOB U CIUIABOB.

[lepeuncnennble pe3yabTaThl 0OYUEHHsI SBISIOTCS OCHOBOW ISl (YOPMUPOBAHUSI CIETYIOIIUX
KOMIIETEHLIH:

[1K-1 — cmocobGen pa3pabaThiBaTh MPEIJIOKEHUS 110 COBEPIISHCTBOBAHUIO TEXHOJOTUUYECKHX
MPOIIECCOB U 000PYAOBAaHUS B IPOU3BOJICTBE CTAJICH U CILJIABOB,

[1K-2 — cnocoben paszpabaThiBaTh MPEIJIOKECHHS MO MOBBIMICHUIO KAYECTBA 33JIaHHOTO BHJIA
METAIIONPOTYKIIUU B TIPOM3BOACTBE CTAICH U CILUIABOB.

2 MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMME

JlucruniamHa ~ OTHOCHUTCA K =~ BApUAaTHMBHOW  4acTd,  (GOpPMHpPYEeMOH  yJaCTHUKaAMH
o0Opa3oBaTenbHbIX OTHOIIEHUH biioka 1 nuciumine yueGHOro miaHa.

basupyercss Ha 3HAHUAX, YMEHUSX U HABBIKAX, KOTOPHIE CTYACHT MPHOOPENT MPH OCBOCHUH
MPEAIIECTBYIOMUX AUCHUIUIMH: «Teopusi MeTAITypru4ecKux MpoueccoBy, «TeopeTuueckue OCHOBBI
CTaJICTUIaBIIIBHBIX TIPOIECCOBY», «Pa3nuBKka W 3aTBepACBaHHUE METALIOB», «MaTepuaioBeneHue u
o0paboTka MeTaioBy, «TemIoMaccoOOMEHHBIE TIPOIECChl B METAUIyPrHYEeCKHX —arperaraxy»,
«TeopeTnyeckre OCHOBHI MPOIIECCOB CIEIIECKTPOMETALTYPTrun», «IIporu3BOACTBO CTaJIM U CIIJIABOB B
NEKTpUUECKUX medax», «[IpoekTupoBaHHE TEXHOJIOTHYECKUX MPOLECCOBY, «DIEKTPOMETAIUTYPIHs
CIeNUANIbHBIX ~ cTanei», «OCcOOCHHOCTH TIPOM3BOACTBA CTalled H CIJIABOB OTBETCTBEHHOTO
HaA3HAYCHUSI.

3HaHUsA, YMEHHUS U HaBBIKM, TPUOOpPETEHHbIE TIPH OCBOCHUW JIaHHOW JIUCIMIUIMHEI,
peanu3yioTcs CTYyJEHTOM IpU BBIMOJIHEHMH MaruCTepPCKON KBaTH(PUKALMOHHON pabOThl U HAY4HO-
HCCJIEI0BATEILCKOM PaOOTHI.
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3 CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI

3.1 Pacnipenesienue y4eOHbIX YaCcOB 10 TeMaM JUCHHUILUIMHBI U BUIAM 3aHATHI

HanmeHoBaHM€e TEMBbI
(comeprkaTenbHBIX MOJIYJICH )

KonunuecTBo yacoB
(ounas/3aounas popma)

B ToMm uucie

Bcero Jlexumu | JlaGop [Ipaxr. CP
(Cemun.).
Tema 1. Oco6eHHOCTH TEXHOJIOTUN
CHEIHaIbHOM 3JIEKTPOMETAILITypTI U
(COM). Knaccudukarus mporeccoB 3/6,25 2/0,25 0 0 1/6
COM.
Tewma 2. [lonsitue Bakyyma. Cpencraa 4/7.25 2/0.25 0 2/7
KOHTpOJIA. BakyyMHBI€ HACOCHL. ' '
Tema 3. 3agaun u Bo3moskaocTr BJIIT. 16/7,5 2/0 6/0,5 8/7
Tema 4. OCHOBHBIE 3JIEMEHTBI
KOHCTPYKIIMU Tieyeld. BakyymHoe 4/7,5 2/0,5 0 0 217
obopynosanue neveit B/II1.
Tewma 5. 'openne 1yru B BaKyyMme. 23/13 2/0 0 10/1 11/12
Tema 6. TpeboBaHUs K pacXoyeMOMY
INEKTPOY, MApaMETPhI KAa4eCTBA.
[ToaroroBka pacxoayemMoro 3JeKTpoaa K 418,25 2/0,25 0 0 2/8
miaBke B BJIII.
Tema 7. [lepemiaB pacxomyemMoro
anektpozaa B BJAIL. Ocobennoctu 21/13,5 4/0,5 0 6/1 11/12
Kpuctraumsauuy Meraiia npu BJIIIL
Tema 8. OcoGeHHOCTH TIPOTEKAHUS
METAJLTyprUuecKUX MpOIECCOB MPH
B/II. Kpurepuu kadecTBa u copTamMeHTa 418,25 2/0.25 0 0 218
MeTajuia, noinyyaemoro npu BT
Tema 9. OcHOBBI HarpeBa U MJIABKU 19/13,25 2/0.25 0 6/1 11/12
MeTaJljIa 3JIEKTPOHHBIM JTYYOM.
Tema 10. Pu3NKO-XNUMHUYECKHE OCHOBBI
MPOLIECCOB paMHUPOBAHUS B 4/7,5 2/0,5 0 0 217
ANEKTPOHHO-TYYeBOM TEPEILIaBe.
Tema 11. DHepreruueckue
3aKOHOMEPHOCTH U OCOOCHHOCTH 22/13 4/0,5 0 6/0,5 12/12
dbopmupoBanust cnutika IJII1.
Tema 12. Meramnypruueckue
0COOEHHOCTH, KaYECTBO M COPTAMEHT 4/8,25 2/0,25 0 0 2/8
metasuta DJII1.
Tema 13. HanpaBnenHnas
KpHCTAJUTN3AIHsL. 30HHAs 8/8,25 4/0,25 0 0 4/8
nepeKpucTain3amnys (30HHas TJIaBKa).
Tema 14. KoMriekcHOE IPUMEHEHHE
Pa3IMYHBIX METOJI0B paUHUPOBAHHUS. 4/8.25 2/0.25 0 0 2/8
Oco0eHHOCTH CBOWCTB ' '
BBICOKOKQUECTBEHHBIX METAJIJIOB.
KonTakTHas pabota (JOmOJTHUTEIbHAS) 4/6 0 0 0 0/0
KypcoBast pabota (mpoekT) 0 0 0 0 0
HToro mmo BugaM 3aHITHIA 140/138 34/4 0 34/4 72/130
KonTpo:b 36/36 0 0 0 36/36
UTOI'O: 180/180

[IpoBenenue nabopaTopHbIX padOT MO AUCHUILUIMHE HE MPEAYCMOTPEHO YUEOHBIM IIJIAHOM




@opMupoBaHUe KOMIIETEHIHI B pe3yJIbTaTe 0CBOEHHS TeM AUCHHUILINHBI

Komnerenmym TeMbl AMCIMITIMHEIL, HAalleJICHHBIE Ha ()OPMUPOBAHNE KOMIIETECHIINT
MK-1 Temsr 1,3-7,12-14
IK-2 Tems1 7, 8,12, 13
3.2 Jlekuuu

Tema 1. OcoOeHHOCTH TEXHOJOTUU CHEIHAIBHOW 3JIeKTpoMeTamutyprun. Kiaccudukarus
MPOIIECCOB CIIEIUANBHOMN AekTpoMmeTamurypruu (COM).

Copnepxanne Tembl 1: Kparkass xapakTepucTHKa METOJOB BBIIUIABKM CTald M CIUIABOB B
anektponeuax. [Iporeccst COM - knmaccuukanus mo crnocody mpeoOpa3oBaHUS HIEKTPUUYECKON
sHepruu B TemioByo. [Iporeccer COM — knaccudukanus mo pabodyeMy aBJICHHIO Ta30BOM (a3bl B
nporecce papunupoBanus. [Iporeccst COM — kinaccudukarys mo HazHAYCHUI0. MeTalmyprudeckue
XapaKTEPUCTUKU TIJIaBWIBHBIX U MEpEIIaBHbIX mponeccoB. CoBpeMeHHbIe cxeMbl COM.

Jluteparypa k Teme 1: [1-4].

Tema 2. [lonarue Bakyyma. CpencrBa KOHTposIsi. BakyymMHBIE HACOCHI.

Conepxanne Tembl 2: [lonstue Bakyyma. Illkana mepeBoja eawHwWIl AaBieHus. BrusHue
JaBJICHUsI HA JUIMHY CBOOOJHOTrO mpobera MojeKkyisl. [IpuHuun neicTBus neyeil BaAKyyMHO-AyrOBOTO
nepeniaBa. CpencrtBa KOHTPOJIA BakyyMa M BaKyyMHO-IyroBOIo Ipolecca. BakyyMMeTphl.
Teuenckarenu. Jlnanazon pabouux JaBJICHUN B Pa3IMYHBIX BaKyyMHBIX arperatax. Kmaccudukarus
BaKyyMHBIX HAacocoB. Paboumii nuama3oH MAaBlEHWH pa3IUYHBIX THUIOB BaKyyMHBIX HAaCOCOB.
YeTpoicTBO U MPUHLIMIT PAO0OTHI OCHOBHBIX THUIIOB BAKYYMHBIX HACOCOB.

Jlutepatypa k Teme 2: [1, 2, 5-7].

Tema 3. 3agaun u Bo3moxkHoctu B/III.

Conepxanne Tembl: O0IIMEe METaTypPrUYeCKHe acIeKThl BAKYYMHOW METAJUTYpPTUU: PEaKiuu
Ha TpaHULE pa3/iena METaUl — ra3, peakiuu B CUCTEME ra3 — NUIAK - MeTaUl. TexHoJiornueckas
[IOCJIEIOBATEIbHOCT ~ METAJUIyprMu4eCKOro IPOM3BOACTBA €  mojydeHuemM ciautkoB  B/IIL
OTnuuuTenbHble 0COOEHHOCTH TEXHOJIOIMHM BaKyyMHOI'O JIyroBoro mneperasa. llepuoasl mporecca.
CpaBHeHuE ¢ IpyrMMHM NE€pPEIIaBHBIMU NporieccaMd. OCHOBHOI COPTAMEHT CIUTKOB.

Jlureparypa k Teme 3: [1-4].

Tema 4. OcHOBHBIE 3JIEMEHTHI KOHCTPYKIIMHU Tieueil. Bakyymuoe obopynosanue neueit BJII1.

ConepkaHve TeMbl: YCTPOMCTBO IMeUe BaKyyMHOTO JYyrOBOTO IeperiaBa. TeXHHYECKUe
napamMeTpsl  pa3iMYHBIX ~ BaKyyMHBIX  AyroBeix —mnedeid. CoctaB  oOopynosanusi  BJIIL
OKcmutyaTauMoHHbIN xapaktepuctuku nedert BJIII. Texnonormuyeckue mapametrpsl neuerd BJIIT B
KpUCTaTU3aTopax paszauyHoro auamerpa. [lasnenue B meunm BJIII. Pexxumbl paGoThl BakyyMHON
cucreMbl B/II1. OBakyarnus raza u3 neun BJII1 — mepBbIit mepro nukiia paboThl BAKYYMHON CHCTEMBI.
Pabora BakyymHo# cuctemsl B/III B paGounii nepuon. Cxembl BaKyyMHBIX OTKAQUMBAIOUINX CHUCTEM
BII.

Jluteparypa k teme 4: [1-4].

Tema 5. ['opeHue n1yru B BakyyMe.

Copnepxanue TeMbl: Buapl 37€KTpUUECKHX pa3psIoB B TIa30BOH cpene. XapaKTepUCTHKA
HECAMOCTOSITENIBHOTO pa3psa. XapaKTEpPUCTUKA U CTPYKTYypa TJICIOIIET0 CaMOCTOSTENBHOIO pa3psia.
XapakTepucTUKa  KOPOHHOIO  CAMOCTOATEIBHOTO  pa3psAga.  XapaKTepUCTHKAa  TyroBOTrO
camocTosTeNnbHOro paspsga. Ocobennoctu ayroBoro paspsaa B BIL. Buasr gyroBoro paspsnma B
Bakyyme. Cpena ¢opMHpoBaHUs AYTOBOTO paspsiia B Bakyyme. XapakrepHble obGiactu myru BJIIL
®dakTopsl BIUSHUS Ha cTabuibHOCTH Ayru B/IIT.

Jlutepatypa k Teme 5: [1-3].

Tema 6. TpeboBaHMS K paCX0IyeMOMY AJIEKTPOTY, MapaMeTPhbl KAYeCTRa.

Conepxxanne Tembl 6: O6mue TpeboBaHus K pacxoayeMbiM anektpogam BT M3rotosnenue
anektponoB s BJIIL. TloaroroBka pacxomyemoro snektpona k miaBke B BJIII. Ilopeska nurtoi
3aroToBKM oA pacxonayembiid snektpon BJIII. OOGpaGoTka MOBEPXHOCTH JWTOW 3arOTOBKH O]
pacxonyemsrii anektpon BJIIl. Unentudukamnus pacxogyeMoro 3aeKTpoaa. XpaHEHHE PacX0ayeMbIX




anekTponoB. JledexTor pacxomyembix 3ekTpoaoB BJIII (mpomonbHBIE TPEIIMHBI, IOMEPEYHBIC
TPELLMHBI, ycaJouHble pakoBuHBI). [loaroroBka pacxomyemoro aekrpona u neun BT k muiaBke.

Jluteparypa k Teme 6: [1-4].

Tema 7. IlepernaB pacxomyemoro 3nektpoaa B BJIII. OcoOeHHOCTH KpUCTAITU3alluy MeTalia
npu BJIIT.

Conepxanne tembl /: ITocnenoBarensHocTs noarotoBku neun BJIII k nepennaBy. Hauano
npouecca neperuiasa. [lapaMerpsl pexxrimMa OCHOBHOIO NEpHOJa MeperJiaBa. TemioBol MOTOK 4epe3
cTeHky kpucrammuzatopa BJII1. ®opmupoBanue 6okoBoit moBepxHoctH cnutka BTl ®@opmupoBanue
MakpocTpykTypsl ciutka BJIII. OcteiBanue ciutka BJIII. [dedextsr makpocTpykTypsl cnutka B/IIT.
BnusiHue anekTpuyeckoro pexumMa IeperuiaBa Ha oOpa3oBaHHE JePEKTOB MAaKpOCTPYKTYPHI CIHUTKA
BJII. JlukBanmonusie nedextol cinutka BJII1. Ox3orennsie nedextsr cimurka B/, Kmaccudukarus
nedexroB ciutka BJIIL.

Jlureparypa k Teme 7: [1-4].

Tema 8. OcoOeHHOCTH NpPOTEKaHUs MeTauryprudeckux mnpoueccoB npu BJIII. Kpurepun
KadyecTBa U COpTaMEHTa MeTajiia, moiydaemoro npu B/IIT.

Conepxanne Tembl 8: OcHOBHBIE (u3MKO-xumuueckue mnpoueccsl npu BJIL. YcnoBus
ucnapenuss npumeceid npu BJIII. Wcnapenue neryuux mnpumeceid. YajlieHHE Ta3oB, U3 MeTaja.
B3anmopenicteue azora ¢ MeraiuioM B mpouecce BJIIL Yianenune HeMETAINIMYECKUX BKIIFOUECHMM.
JIukBanus gerupyronmx KoMrnoHeHToB. OcHoBHOM copTameHT meTtauia B/III. OcHoBHBIE TapaMeTpbl
kadectBa ciutka B/III. TIpaBuna npuémku cnutkoB BIIL. Texnomorumueckast oopes3sb cnutko BJII.
Bmusaue B/III Ha kauecTBO cTajei.

Jluteparypa k Teme 8: [1-4].

Tema 9. OCHOBBI HarpeBa  IJIABKU METaJlIa JIEKTPOHHBIM JIY4OM.

Conepxxanne Tembl 9: VcTopus 31MeKTPOHHO-Ty4eBON TeXHONOTUU. OOIIue 3aKOHOMEPHOCTH
3JIEKTPOHHO-TY4eBOro HarpeBa. [ myOnHa MPOHUKHOBEHUS 3JIEKTPOHOM B JKEJIE30

Jluteparypa k Teme 9: [1-4].

Tema 10. ®U3NKO-XUMHUUYECKHE OCHOBBI MPOIECCOB PAaPUHUPOBAHUS B AJICKTPOHHO-TYYEBOM
neperaBse.

Conepxkanne Tembl 10: Packucinenue meramia B BakyymMe. ACHMMETPUYHBIM XapakTep
CHI)KEHMSI COJEp)KaHUs KHUCIOpOoJa M yriepoja B METajule NpU CHW)KEHHUU JABIEHUS B CHCTEME.
Brnusaue coctaB medHoW aTMocdepbl Ha CHWIKEHHE COJEp)KaHHsS yriiepoaa B crtanu. Jlerazarus
Merasuia. McnapeHue npumMecen.

Jlureparypa k teme 10: [1-4].

Tema 11. DHepreTrueckue 3aKOHOMEPHOCTH U 0coOeHHOCTH (popmupoBanus ciautka DJIIT.

Conepxanne Tembl 11: OcHoBHBIE TexHoNornyeckue cxembl DJIII. TexHomornyeckue cxembl
OJIIT mpu mneperaBe B Kpuctainusarop. TexHosmornueckue cxemsl OJIII ¢ npomexyrounoi
E€MKOCThI0. DHepreTnueckue 3akonoMepHocTr DJII1: 6amanc MmomHOCTH U TermoBon K.m.a. DJIIT.

Jluteparypa k Teme 11: [1-4].

Tema 12. MeTtamurypruueckie 0COOEHHOCTH, Ka4eCTBO U copTameHT Metasia DJIIT.

Coneprxanue Tembl 12: VI3MeHeHUs KauecTBa YUCTHIX XKele3a, HUKENs, HHOOus, TaHTalla, MeIH,
nupkoHusA. V3MeHeHns KadecTBa CIUIAaBOB HA OCHOBE HUKEINs, TUTAHOBBIX CIUIABOB. BiusHue
AJIEKTPOHHO-JIYYEBOI0 MEpeIiaBa Ha CBOMCTBA pa3sinyHbIX cranei. Pesynprarel DJIIT npenu3noHHbIX
CILJIaBOB.

Jluteparypa k Teme 12: [1-4].

Tewma 13. HampaBieHHast KpucTauIu3anus 30HHAS IEPEKPUCTAILTA3AIMS (30HHAS TIJIaBKA).

Conepxkanne tembl 13: Kiaccudpukamuss METONOB HAMpPaBICHHON KPHUCTALIM3ALMU U3
pacmiaBa. BepTukanbHO HampaBlieHHAsl KpUCTAJUIM3alus paciuiaBa (Mertoasl Bepueiins, Kupomynoca,
Yoxpanbsckoro, CrenanoBa, bpumkmena, bpumkmena-CtokOaprepa, 30HHas MJ1aBKa). [ OpH30HTAIBHO
HaIpaBJieHHas! KpUCTaUTU3alus ¢ MalbiM 00bEMOM paciiiaBa (MeTon barjacapoBa v 30HHas IUIaBKa).
IIponiecc BEICOKOTpagUEHTHON HAIIPaBICHHOM KPUCTAUIM3ALUHU KAPOIIPOUHBIX CIIIaBOB. [IpuMeHeHue
30HHOM IJIAaBKW B METAJUTYpruH. 30HHAs TIJIaBKa kene3a. [lepemermuBanue sxuaKoil (pa3el mpu 30HHON
IUIaBKeE.




Jlureparypa k Teme 13: [1-4].

Tema 14. KomIuiekCHOE TpUMEHEHUE Pa3IUYHBIX METONOB paduHupoBaHus. OcoOeHHOCTH
CBOMCTB BHICOKOKAUE€CTBEHHBIX METAJLJIOB.

Conepxanne tembl 14: CpaBHEHHME MEpEIUIaBHBIX IMPOLECCOB. TEXHUKO-IKOHOMUYECKUE
nokasarenu padUHUPYIOUMX IeperiaBoB. KoMmmiiekcHoe NpHMEHEHHE pa3lM4yHbIX METO/I0B
padpuarpoBanusi. OcOOEHHOCTH CBOMCTB BHICOKOKAUECTBEHHBIX METAJIIOB.

Jluteparypa k teme 14: [1-4].

3.3 [IpakTuyeckne (CeMUHAPCKHUE) 3aHATHS

No Tewma 3ansTHS O06nem, yac. Jlutepar
n/n OYH./320YH. ypa
Pacuer BakyyMHOH AyroBOM I€4X € 3aJaHHON Maccoi
1 6/0,5 [8]
CJINTKA
2 IIpuMepHBIi pacy€T BaKyyMHOM NyrOBOM €YU 3aJaHHOU 405 [8]
IIPOU3BOIUTENILHOCTH
3 IIpuMepHBIi pacy€T BaKyyMHOM 1yrOBOM €YU 33JaHHOIO 6/0,5 [8]
JIMaMeTpa
4 Omnpenenenre MakCUMaIbHOW SKOHOMUUYECKU 4005 []
1esecoo0pa3Hoil MacChl BAKYYMHOTO JTYTOBOT'O CJIMTKA ’
5 OcobenHocTr pacuéra TyroBoi BaKyyMHOM MeYH JUIs 2/0.5 [8]
BBIIJIABKHU TVIOCKHMX CJIUTKOB '
KoHTponb cOOTBETCTBUS ApaMETPOB ANEKTPOHHBIX
6 4/0,5 [8]
nymek g JJII
7 Onpenenenne HEOOXOIUMON CKOPOCTH OTKAUKH ra3a U3 4/0.5 []
paboueli Kamepbl JIEKTPOHHO-JIYYEBOTO TEperiaBa ’
OcobOeHHOCTH pacyeTa CyMMapHOW MOIITHOCTH
8 AIIEKTPOHHBIX MYIICK JJIsl 00ECIICYCHUS 3aITaHHOM 4/0,5 [8]
IIPOU3BOIUTEIIBHOCTH 3JIEKTPOHHO-TTy4€BOM MEeUn
UTOro: 34/4
3.4 JIaGopaTopHbIe padoThI
Y4eOHBIM MIIaHOM JIA0OPATOPHBIE PAOOTHI HE 3aIlJTAHUPOBAHBI.
3.5 CamocrosiTesibHast padoTa CTyIeHTa
Ne Buasl camocTosTensHOM pabOThI CTYACHTA O06newm, gac.
n/n OYH/3204H
1 W3ydenue JeKIIMOHHOT0 MaTepuasa 32/50
2 [ToaroToBKA K MPAKTUYECKUM 3aHSATHSIM 40/71
3 [ToaroroBka K 1a00paTopHBIM paboTaM 0/0
4 BrInonHeHne KypcoBoro npoekra 0/0
5 BeimonHenne KypcoBoii paboTsI 0/0
6 BrInonHeHne MHAMBUAYAIBHOTO 3aaHus 0/9
HUTOI'O: 72/130

3.6 KypcoBoii npoekT (padoTa), MHAUBHAYAJIbHOE 3aaHUE

YueOHBIM IJTAaHOM KYPCOBOM MPOEKT (paboTa) He 3arIaHUPOBaH.

Y4eOHBIM IJIAaHOM JJIs1 CTYJICHTOB 3a0YHOU (hOpMBI OOYUEHHS MPEIYCMOTPEHO BBIOJHEHUE
WHIUBHUIYAIbHOTO 3aJaHus (KOHTpoJibHOW paboTer). llenp — oOyueHne oOCHOBaM pacyeTa;
3aKperuieHue, yriyojaeHue u 000O0IIeHHe 3HAHWN, MPUOOPETEHHBIX IMPH U3YYCHHH TEOPUU 3TOM




mucuuiuieel.  MHauBuAyanbHOE — 3aJaHME  OKas3blBaeT  COJACHCTBHUE  Pa3BUTHIO  HABBIKOB
CaMOCTOSITENIFHOTO ~ PEIICHHs]  TEXHMYECKMX  W/WIM  TEXHOJOTHYECKMX  3ajnad.  Pa3BuBaer
KOHCTPYKTUBHOE OTHOIIEHUE K METOJaM PacueToB, COBEPIICHCTBYET HaBbIKHM BeIEHUS U ohopMiieHne
NPOCKTHON JOKyMeHTanuu. O BBIMOJHEHHMH WHIUBUAYAJIBHOTO 3a/laHUSl COOOILIAeTcs CTyIEHTaM B
Hayajle CeMecTpa, a YCJIOBUS K 3a/IaHUI0 [IPEJOCTABIIAETCS B TEUEHUE MeCsIa MOocie Hadaua yueOHoro
ceMecTpa Mociie U3Y4YEeHUsI COOTBETCTBYIOIIETO JIEKIIMOHHOTO MaTepuaia W/Uii U3y4eHHUH MaTepuania,
KOTOpBIII He paccMmarpuBaercss Ha Jekuuax. OObeM ydeOHOM Harpy3kd @pU  BBIIOJHEHUU
MHAMBHUAYAJIBHOTO 3a7aHus — He MeHee 9 yacoB. Cnadya MHAMBUAYAIBHOTO 3aaHUs OCYLIECTBIISIETCS
HE M03JJHEE YeM 3a J[BE HEJENIU J0 OKOHYaHUs y4eOHOro cemecTpa. BelmonHeHne MHIMBHUYyaIbHOTO
3amanust ocymectBisiercss B 4acel CPC. Pexkomenmyemblii 00beM NOSCHUTENBHON 3alHMCKH IO
WHIUBHUIYAIbBHOMY 3aJIaHuio — 5-15 cTpanur ¢popmara A4 (210297 mm).

4 ®OHJA OHEHOYHbLIX CPEACTB

4.1 Kpurepun U mKajJbl JJsi UHTETPUPOBAHHON OLEHKH YPOBHSI ¢COPMHPOBAHHOCTH
KOMIIeTEeHIM I

Cocmasnarowas komnemeHyuu — NOIHOMA 3HAHUL

— HYJEBOU ypOBEHb: HEBEpPHbIE, HE apPIYMEHTHUPOBAHHBIE, C MHOXKECTBOM I'pyObIX OIMIMOOK OTBETHI Ha
BOIPOCHI. YPOBEHb 3HAHUH HIKE MUHUMAJIBHBIX TPEOOBAHUI;

— MUHUMAJIbHBIN YPOBCHBL: OaHbl HC IMOJIHBIC, HCTOYHBLIC W HCAPIryMCHTHUPOBAHHBIC OTBCTHI Ha
BONPOCHI. J[omyIieHo MHOTO TPyObIX OMMOOK. Y POBEHb 3HAHWIA HUKE MUHUMAJILHBIX TPEOOBAHMIA,

- HOpOFOBBII\/'I YPOBCHBL: AaHbl HCAOCTATOYHO IIOJHBIC, TOYHLIC U APTryMCHTHUPOBAHHBLIC OTBCTHI Ha
BOIIPOCHI. IImoxo 3Haetr TCPMUHBI, OHNPCACICHUA W IIOHATUA; OCHOBHBLIC 3aKOHOMCPHOCTH,
COOTHOIIIEHUS], TPUHLHUIIBL. J{OMMyIIeHO MHOTO HErpyOBIX OIINOOK;

- Cpe,Z[HI/II\/'I YPOBCHB: AJaHbl JOCTATOYHO IMOJHBIC, TOYHLIC U ApTYMCHTUPOBAHHBIC OTBCTHI HAa BOIIPOCHI.
B [CJIOM 3HACT TCPMUHLIL, OMPCACICHHUA W MOHATHUA; OCHOBHBIC 3aKOHOMCPHOCTHU, COOTHOIIICHMUA,
MPUHIHITEL. J[OMyIIIEeHO HECKOJILKO HETPyObIX OIMNOOK;

— TPOABUHYTHIM YPOBEHb: JaHbI IIOJHBIE, TOYHBIE U API'YyMEHTHPOBAHHBIE OTBETHI HA BOIPOCHI. 3HAET
TCPMHUHBI, OHNPCACIICHUA U TIOHATHA; OCHOBHBLIC 3aKOHOMCPHOCTH, COOTHOIICHUS, IPUHIIUIILL.
JloTmyIieHo HECKOJILKO HETPYOBIX OIIMOOK;

— BBICOKHH YPOBCHBL: AaHbI IMOJHBIC, TOYHLIC W aPryMCHTHPOBAHHBIC OTBCTHI HAa BOIIPOCHI. 3HaeT
TCPMHHBI, OHNPCACIICHUA W MNOHATUA; OCHOBHBIC 3aKOHOMCPHOCTH, COOTHOLICHUS, HNPHUHIUIIBI.
JlonymieHo HECKOJIbKO HETOYHOCTEH.

Cocmasnarowas komnemeHyuu — ymeHus

— HYJIEBOM YpOBEHB: IIOJHO€ OTCYTCTBHE IIOHUMAaHUS CYTHM METOIMKH PELICHHUs 3aadd, IOIYLICHO
MHO>KECTBO IrpyOeHIInx ommoOoK / 3aJaHus He BBITIOIHEHBI BOOOIIIE;

— MHHUMAQJIbHBIA YPOBEHb: C1a00€ OHMMAaHUE CYTH METOJUKH PEIIEHUs 33/1a4i, JOIYIIEeHbl IpyOble
ommOku. Pemenuss He oOocHoBaHbl. He ymeeT HCIONB30BaTh HOPMATUBHO-TEXHUYECKYIO
muTeparypy. He Moker HailTH B CIIpaBOYHOM Hay4HO-TEXHUYECKOU JIUTEPATYPE UCXOMHBIC 3HAUCHUS
JUI PacyeToB;

— IIOPOrOBBIM YpPOBEHb: JOCTAaTOYHOE IIOHMMAHUE CYTM METOJUKU PEIICHUS 3aJaud, JOIYILEHBI
oummOku. PemeHuss He Bceraa OOOCHOBaHBL. YMEET MCIHOJIB30BaTh HOPMATHBHO-TEXHUUYECKYIO
auteparypy. Cnabo opueHTUpyeTcs B CleHHaTbHON HAyYHOH JIUTEpaType;

— CpelHUIl ypOBEHb: B II€JIOM IOHHUMAET CyTb METOJUKH PEUIeHMs 3aJaud, AOMYLIEHbl OIIHOKH.
Pemenust He Bcerna 0OOCHOBaHBI. YMEET UCIOJIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CHELUATBHYIO
HaY4HYIO JIUTEPATYPY;

— TPOABUHYTBIM YpPOBEHb. B LEIOM IIOHMMAeT CyTh METOAMKH pEIICHHWs 3aJa4d, JOIYLICHBI
HeToYHOCTH. CriocoOeH 00O0CHOBaTh pELIEHHs. YMEET HCIOJIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U
CHELUATIbHYIO HAyYHYIO JINTEPATYPY;



BBICOKHMI YpOBEHb: MOHUMAeT CYThb METOAMKHU perieHus 3agaur. CriocoOeH 000CHOBaTh PELICHUSI.
YMeeT ucnosabp30BaTh HOPMATUBHO-TEXHUYECKYIO U CHIELMAIBbHYIO HAyYHYIO JIMTEPATYpY, EPEA0BON
OTIBIT.

Cocmasnsowas komnemeHyuu — 81a0eHue HasblKamu
HYJIEBOM YpPOBEHb: HE JIEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBIMOTHEHUS MPOPECCHOHATBHBIX
3a7a4. He MOKET BBITIOTHUTD 3aJIaHNS;
MUHUMAJbHBIA  YPOBEHb: HE  JEMOHCTPUPYET  BJIAJCHHE  HaBbIKAMH  BBITTOJIHEHHUS
podeCCHOHANIBHBIX 33/1ad. VICTIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH TIPH BHITIOJHEHUN OTIACIBHBIX
3aJaHui;
MOPOTOBBI YPOBEHB: BJIAJICET HABBIKAMH BBITIOJHEHUS MPO(EeCCHOHATBHBIX 3a7a4 Ha TTOPOTOBOM
ypOBHE. 3aJjaHusl BBITIOJIHAET MEJIJICHHO U HEKAaYE€CTBEHHO;
CpeHUIl ypOBEHBb: BIAJACET HABBIKAMH BBIMOTHEHHUS NPO(ECCHOHATBHBIX 33Jad. 3adaHus
BBITIOJTHSIET HA CPEJIHEM YPOBHE IO OBICTPOTE U KaYECTBY;
MIPOJIBUHYTHIN YPOBEHB: BIIAJICET YBEPCHHBIMUA HaBbIKaMU BBITIOJHEHUSI MPOGEeCCHOHATBHBIX 3a/1a4.
BrICTpO M KaueCTBEHHO BBIMOJIHAET 3alaHuUs, MHOTA JOMYyCKas HE3HAYUTEIbHBIE TOTPEIIHOCTH;
BBICOKHMI YPOBEHB: BIIAJIC€T YBEPEHHBIMU HABBIKAMHU BBITIONHEHUSI MPO(ECCHOHANBHBIX 3aj1ad.
BBICTpO M Ka4eCTBEHHO BBHITIONHSET 3aJaHUs, IPU HEOOXOIMMOCTH JIEMOHCTPHUPYSI TBOPUYECKUIN
MOAX0,.

Obobwennas oyenka cghopmuposanHocmu KoMnemeHyut
HYJIEBOM YpOBEHb: Ha HYJIEBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABISIONINE; OJHA WM JBE U3
TpEX, OcTalbHbIE — HA O0JIee BHICOKOM YPOBHE;
MHHMMAJIbHBIA YPOBEHb: HA MHHHMMAJIBHOM YpPOBHE C(OPMHPOBAHBI: BCE COCTABIIAIONINE; OTHA
WIN JIBE U3 TPEX, OCTANbHbIE — HA 00Jiee BHICOKOM YPOBHE;
MOPOTOBBIN YPOBEHB: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIOIINE; OHA WU JBE
U3 TpEX, OCTalbHbIE — HA 00Jiee BLICOKOM YPOBHE;
CpeIHUI ypOBEHBb: Ha CpeIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIAIOIIME; OJHA WIHM JBE W3
TpEX, OCTaJbHBIC — HAa OOJIee BBICOKOM YPOBHE;
MPOABUHYTHIM ypOBEHB: HAa TPOABUHYTOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIOIINE; OJHA WU
IIBE U3 TPEX, OCTAIbHbBIE — HA BBICOKOM YPOBHE;
BBICOKMH YPOBEHb: Ha BBICOKOM YPOBHE C(POPMHUPOBAHBI BCE COCTABIISAIONINE KOMIIETECHIIHH.

4.2 Bonpochl K 3K3aMeHy M PpUMeP IK3aMEeHAIIMOHHOT0 OuJjiera

1. 3HadcHUE SJICKTPOCTAJIICIUIABUIIBHOT'O criocoba Ha PA3JIMYHBIX 3TAllaX Pa3BUTHA COBPECMCHHOI'O
CTAJICTIIIaBUJIBHOT'O ITPOU3BOACTBA.

[IpeanocelIku BOSHUKHOBEHHUS CIIEHMANBHBIX MporieccoB B Metayutypruu (DI, BAIIL, BUII,
OJUL, ITAIT).

MecTto 1 poJib CIEHNHATBHOMN NEKTPOMETAIITYPTUH CETOTHS.

[Tpunuun paboTs! 1 007aCTh MPUMEHEHHUS TNIACTUHYATO-POTOPHBIX BAKYYMHBIX HACOCOB.
[TpuHmn paboThl ¥ 00/1aCTh NPUMEHEHUS POTOPHBIX BAKYyMHBIX HACOCOB.

[Tpunatun paboThl ¥ 00JIACTh UCTIOIB30BAHUS TTAPOIKEKTOPHBIX U (P Y3UOHHBIX HACOCOB.
[TpuGops! st U3MepeHus BaKyyMa: IPUHIUI paboThl U 001aCTh MPUMEHEHUSI.

N

BcnomorarenbHbI€ 371€MEHTHI BAKYYMHBLIX CUCTCM: (bI/I.HBTpBI JIOBYIIKH, XOJIOAWJIbHHUKHU U T.H.
3a cyer gero IMPOUCXOJUT HArp€B U IJIABJICHUC CIIJIABOB B DJICKTPOHHO- J'IyLIeBOI/I reun?

10 Kparko onummTe cxeMy yCTaHOBKH JIEKTPOHHO-Iy4€BOI0 IEpeIuiaBa ¢ KOJIbIEBBIM KAaTOJIOM,
€€ JIOCTOMHCTBA U HETOCTATKH.

11.Kpatko onummre cxeMy yCTaHOBKM 3JIEKTPOHHO-TyYEBOTO TIEPEIIIABA ¢ SIEKTPOHHO-TyIeBOI
IYIIKOH, €€ JOCTOMHCTBA M HejocTaTku. Kak mpoucxoauTt paduHUpoOBaHHME CTald M CIIJIABOB
npu nepemase B DJI 11?7

©WooN O W
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12 .Kak 3aBUCHT CKOPOCTh IBUKEHUS 3JIEKTPOHOB OT BEIMUYHUHBI YCKOPSIONIETO HANPSKEHUS?

13.0rt yero 3aBucur rIyOWHa TPOHUKHOBEHUS DJIGKTPOHOB BHYTPh TOBEPXHOCTH TEPEILIaBIIeMO
3aroTOBKH?

14 .Kparko onummte cxemy ycrpoiictsa DJIII ¢ yckopsromum anogoM. Kakue y Hee J0CTOMHCTBA
Y HEJ0CTATKU?

15.Kpatko ommmmte cxemy ycrpoiictea DJIII 6Ge3 yckopsiomero aHoia. Kakue y Hee
JIOCTOMHCTBA U HEJAOCTATKU?

16.Kpartko onummTe MpUHIMN AEHCTBUS SIEKTPOHHON IIaBHILHONW YCTAHOBKM C PajdalbHBIMU
MYIIKAMU.

17.Kparko onvimmre npuamun aeicteus ycranoBku DJII ¢ akCHaTbHBIMU MyLIKAMH.
18.13 uero coctout koHCTpyKIUS TIaBHILHOM Kamepsl DJITT?

19.0r7 uero 3aBucut ckopocts nnasnenus B DJII1?

20.DuepreTudeckuii 6anaHc 31EKTPOHHO-TYYEBOTO TIEPENIaBa.

21 .TlepeunicnuTe COPTAMEHT METAILIOB M CILIABOB, HeperIaBaseMbx B DJIIL.
22.HanpasneHHas KpHCTAILT3aLHs.

23.30HHas nepeKpucTaIIn3ays (30HHas MI1aBKa).

24 . KoMIIeKCHOE TIPUMEHEHHE Pa3IMYHbIX METOI0B paQHHUPOBaHHUS
25.0c06eHHOCTH CBONCTB BHICOKOKAYECTBEHHBIX METAILIOB

IIpumep HK3aMeHANIMOHHOTO OUJIETA

T'OYBIIO «TOHEIKHWI HAIIMOHAJIbHBIM TEXHUYECKWI YHUBEPCUTET»
VYpoBeHb BrICIIEr0 NPO(ECCHOHATHLHOTO 00pa30BaHMs:  Marucrparypa

Hamnpasnenue noaroToBku (CIenuaIbHOCTD): 22.04.02 «Metamayprusi»
(x00, HazsaHue)
Marucrepckas mporpamma «DIIEKTPOMETAIITYPTHS CTAITN
(Hazsanuue)
CemecTp: 3-i

VYueOHas JUCHUILINHA: TexHONIOrn4ecKrue 0COOEHHOCTU BAaKYYMHBIX IICPCIUIABHBIX IMMPOLICCCOB

BUJIET Ne 1

1. 3HadeHwHe AIEKTPOCTAICIUIABIILHOTO CIT0C00a Ha Pa3IMYHBIX 3TalaxX Pa3BUTH COBPEMEHHOTO
CTaJICTUIaBHIILHOTO MTPOU3BOCTBA.

[Ipubops! 11 n3MepeHus Bakyyma: MPUHIHI padOThl ¥ 001aCTh IPUMEHEHUSI.

3. Kak 3aBucHT CKOPOCTH JBMKEHHUS IIEKTPOHOB OT BEIMYUHBI YCKOPSIOIIETO HAMPSIKEHHUS.

VYTBepkACHO Ha 3aceaHnuH Kaeapbl DNeKTPOMETAILTYPr st
(HanMeHOBaHHe KadephI OIHOCTBHIO)

IIporoxon Ne oT r.

3aB. xadempoii

(moruck) (®.1.0.)

DK3aMeHaTop Kopayn E.JL
(moanuce) (®.1.0.)
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4.3 Kputepuu oueHuBaHUS

OneHuBaHNE YPOBHSI OCBOSHHS CTYACHTOM y4yeOHOro MaTepHuaia JUCHUIUIMHBI TPOU3BOIUTCS B
X0JIe TEKYILIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTeCTalluu (CEMECTPOBOTO KOHTPOJIS).

Texymuii KOHTPOJIb 3HAHWH CTyAEeHTa OYHON (OopMBI OO0YyYeHHUs OCYLIECTBISETCA IO
pe3yabpTataM Tekyuleil padorhl. Texymas padoTa moapa3aensieTcss Ha TEeKYIyo ayIuTOpHYI padbora
U TEKYLIYI0 CcaMOCTOATENbHYIO0 pabory. Tekymasi ayauropHas padora IpeanojaraeT TEKyIIUn
KOHTPOJIb 3HAHMU CTYJEHTa MO pe3yibTaTaM Y4eOHbIX 3aHATUH. OOBEeKTaMu TEKYyLIEro KOHTPOJIS
SIBIISIIOTCS: TIOCEIIAEMOCTh ayIUTOPHBIX YYEOHBIX 3aHATHIA; paboTa Ha 3aHATHUAX; TEKYIIMHA OIpOC.
Texymas camocTosiTeqibHasi padora CcTyAeHTa OOy4YeHHUS IMpEANoyaraeT BBINOJHEHHUE 3a/JaHUA
(KOHTPOJIEHOM PabOThI) B COOTBETCTBHU C METOJIMYECKUMHU PEKOMEH TAIHSIMH.

ITokazaTennb MakcumabHOe KOJIMYEeCTBO 0ajliioB
Texymas ayinTopHasi padoTa:
—  TIOCEIaeMOCTh ayJANTOPHBIX YIeOHBIX 3aHATHH (32 BCE 3aHSITHS) 30
— paOora Ha 3aHATHSAX (3a BCE 3aHATHSA) 30
—  TeKyIIH orpoc (3a BCe OMPOCHI) 30
Tekymasi caMmocTosiTeJIbHasi padora
— 3ajgaHue (KOHTpoJbHas pabora) 10

Texkymuii KOHTPOJIb 3HAHUU CTylAeHTa 3a04HOH (opMbl OO0y4YeHHs OCYLIECTBISETCA I10
pe3yapTaTaM Tekylleid padorbl. Tekymas pabora BKIOYaeT B CeOsl TEKYIIYIO CaMOCTOSTEIbHYIO
pabory. Tekymasi caMocTosiTeIbHasi padoTa CTyaeHTa OOYYEHHs MPENAIoJaraeT BbIMOJIHEHUE
3ajaHus (KOHTPOJIBLHOM paboThl) B COOTBETCTBHH C METOJIMYECKUMHU PEKOMEHAAIMSIMH.

ITokazaTenn MaxkcumanpbHOE KOJHYECTBO OaIoB
Texyuasi caMocTosITe/IbHAsi padoTa
— 3ajgaHue (KOHTpoJbHAs pabora) 100

IIpomMe:xxyTouHasi aTTecTalMs CTYJICHTOB OYHOM U 3204HOM (HopM 00yUEHHUS OCYIIECTBIISETCS
B (opMe HK3aMEHA: B DK3aMCHAIIMOHHOM OWJIeTe MPEIyCMOTPEHO J[Ba TEOPETHUYECKHUX 3aTaHUs U
3ajaya.

HpOMe)KyTO'—lHaﬂ aTreCcTanus MaxkcruMalbHOE KOJIHYECTBO 0aJlJIOB

—  TEOpEeTHYECKUH BOIPOC (3a KaXKAblil BOIIPOC) 40

—  3agada 20

Pacuer 6amnoB (B) ans CTYZACHTOB 0YHOM U 3204HOI POPMBI O0YUEHHUS ONIPENEISIETCS C YIETOM
nojeBoro ygactus Tekyiei pabotsl (TP) u mpomexyrounoii arrecranuu (ITA):
B=TP*0,3+ITA*0,7
[Tomydyennas onenka mo 100-0ayuTbHOM TIKajIe OMpeaessseT OLEHKY MO TOCYIapCTBEHHON IIKae
u mkane ECTS:

Cymma 6amitoB o 100-6ansHOM Ouetixa 1o mxane ECTS OreHka Mo rocyaapCcTBEHHOM
IKaJIe IKaJIe
90-100 A OTAn4HO
80-89 B Xopouio
75-79 C
70-74 D
60-69 E YIIOBJICTBOPUTEIILHO
35-59 FX
0-34 = HEYJIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIHLHBIM IMOBTOPHBIM M3YUCHUEM AU CHUIIINHBIL.

[Ipy HEBHIIOJIHEHWHM BCEX 3aJaHUN, MPEAYCMOTPEHHBIX YUYEOHOH MPOrpaMMON JHCIUILIHHBI
cormacHo «[lomoxkennro 00 opraHW3anuu y4eOHOTO TpOIeccay CTYACHTY B BEIOMOCTb MO KYypCy
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craButcs 3amuch «He momymen». CTyneHTaM, KOTOpbIe OBUIM JOMYIIECHBI K cllade SK3aMeHa, HO He
SIBUJINCH HA HETO, B BEJJOMOCTH CTaBUTCH 3anuchk «He aBuicsa».

4.4 IIpuMep TeKyLIero onpoca Ha NPaKTHYEeCKUX (CEMHHAPCKHUX) 3aAHATHSAX H
JabopaTopHbIX padorax
Texkymuil KOHTPOJIb 3HAHMM CTYACHTOB IIPOU3BOAMTICS [0 pPE3YJIbTaTaM BBIIOJHEHUS
WHAUBUAYAIBHOTO 33/J1aHMsI, BO BpEMsl KOHTPOJIbHBIX ONPOCOB B XOJ€ MPOBEACHHS MPAKTUYECKUX
3aHATHI.
[Ipumep Tekymiero onpoca Ha NpakTUYeCKoM 3aHATHHA No2 110 TeMam Jiekiuii Nel:
1. Kparkas xapakTepucTHKa METOAOB BBIIUIABKY CTAJIU U CILUIABOB B 3JIEKTpOIIeYaXx.
2. Kak kmaccudumupoBars nporeccbl COM mo crnoco0y npeoOpa3oBaHus IIEKTPUICCKOM
SHEPrUH B TEIJIOBYIO?
3. Kak— xmaccuduinmpoBats mporeccesi COM mo pabodemy naBieHHIO Ta30BOH ¢asbl B
npoiiecce padhuHUPOBAHUA?
4. Kak knaccuduiupoats mporeccbl COM 1Mo Ha3HauYEHUIO.
5. Meramypruueckue XapakTEepUCTHUKU IUIABUIBHBIX M IEPENJIaBHBIX IPOLIECCOB.
CoBpemennbie cxembl COM

4.5 KypcoBoe npoeKTUpoOBaHHe
Y4eOHBIM MJIaHOM KYPCOBOE MPOCKTUPOBAHNE HE 3aINIAaHUPOBAHO.

5 PEKOMEHIAYEMAS JIMTEPATYPA

I. OcHoBHaAs1 JMTeEpaTypa
1. TIlaBnoB, B.A. CnempnekTpoMeTaulyprusi CTajJiei W CIUTAaBOB: y4deOHoe mocobue /
B.A.IlaBnoB, E.IO.JIo3oBas, A.A.baGenko; mon pemakmueii A.B.XKnanoa — ExarepunOypr:
N3narensctBo Ypanmbckoro yHuBepcutera, 2018. — 168c. — ISBN 978-5-7996-2395-1. — Tekcr:

anektpoHHslt  //  UudpoBoir obOpaszoBarenbHbii  pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/106523.html — Pexwum gocTymna: 1jist aBTOPU3UP. TOIb30BaTENEH

2. Cwumonsn, JLM. CoBpeMEHHBIE ~ METOABl M TEXHOJOTMH  CIELHMAIBHOU
INEKTPOMETAIUTYPTrUn U aJIMTUBHOTO IIPOU3BO/ICTBA. Teopus u TEXHOJIOTHS

cnerpnekrpomeramutyprun: kypce nekuuid / JLM. CumonsiH, A. E. Cemun, A.U. KouetoB. — Mockaa:
N3narensckuit JJom MUCuC, 2017. — 182c. — ISBN 978-5-906846-96-9. — TekcT: sneKTpOHHBIN //
Hudposoit o0pa3oBaTeNbHBIHI pecypc IPR SMART: [caiT]. - URL:
https://www.iprbookshop.ru/71682.html — Peskum moctyma: ajist aBTOpU3HP. MOJIb30BaTECH

3. Poumn, B.E. Dnexrpomeramnyprus um meramutyprus cranu: yueObnuk / B.E. Pomwuw,
A.B. Pomun. — Mocksa, Bonorna: Uudpa-Unxkenepust, 2021. — 576 ¢. — ISBN 978-5-9729-0630-7. —
Texct: anexkrponnsii // Lludposoit obpazoBarensubiii pecypc IPR - SMART: [caiit]. — URL:
https://www.iprbookshop.ru/115199.html — Pexxum mocTyma: 1uist aBTOPH3UP. TOIb30BaTEIICH.

I1. lonosinuTeIbHAS JUTEpPaTypa

4. IlepcneKTHBHBIE METAJUTYPTHUYECKHE M TEXHOJOTMUECKHE IMPOIECChl IMPOU3BOICTBA
KOHCTPYKITMOHHBIX MaTepuaiioB: MoHorpadust / B.U. Mypasses, II.B. baxmaros, A.B. ®poios,
B.B. I'puropseB — Mocksa, Bonorga: Uadpa-Nuxenepus, 2021. — 328c. — ISBN 978-5-9729-0740-3.
— Texkcr: snextponnsnid // LudpoBoii obpazoBarenbublii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/115154.html — Pexxum goctyna: 1yist aBTOPU3UP. TOIb30BATEIICH.

5. PaiikoB, A.A. KymaukoBo-3y04yaTele BaKyyMHBIE HAcOCHl: ydeOHOe mocooue /
A.A. PaiikoB, C.U. CanukekeB, A.B.bypmucrpoB — Kazanp: Ka3zanckuil HalMOHaJIbHBII
MCCIIeIOBATENbCKUN TexHoJornuecknii yausepcurer, 2019. — 80c. — ISBN 978-5-7882-2658-3. —
Texct: anexktponnsiii // Lludposoit obpazoBarensubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/100548.html — Pexxum gocTymna: st aBTOPU3UP. TOIB30BATENIEH.



https://www.iprbookshop.ru/106523.html
https://www.iprbookshop.ru/71682.html
https://www.iprbookshop.ru/115199.html
https://www.iprbookshop.ru/115154.html
https://www.iprbookshop.ru/100548.html
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6. PaiikoB, A.A. CnupanbHple BaKyyMHBIE Hacochl: MoHorpaduss / A.A. Paiikos,

C.U. Canukee, A.B. bypmucrpoB. — Kazanp: KazaHckuil HalMOHadbHBIM UCCIIEI0BATEIBCKUI
TexHoyiorndeckuii yausepcuret, 2018. — 220c. — ISBN 978-5-7882-2431-2. — TekcT: 31neKTpOHHBIH //
Hudposoit o0pa3oBaTeNbHBIHI pecypc IPR SMART: [caiT]. - URL:

https://www.iprbookshop.ru/95031.html — Peskum moctyma: st aBTOPU3HP. MOJI30BATEICH.

7. XaOmansH, M.X. Bakyymnas texuuka. OOGopyaoBaHUE, MPOESKTUPOBAHUE, TEXHOJIOTHH,
skcruryatanusa.  Yacte 2. BakyymHble Hacocel: yuyeOHoe mocobume / M.X. XabGnaHsH,
I'.JI. Cakcaranckuii, A.B. BypmuctpoB. — Ka3zanp: KazaHckuil HallMOHAJIBHBIM MCCIEI0BATENIbCKUI
texHoyiornueckuii yausepcutet, 2016. — 300 c. — ISBN 978-5-7882-1977-6. — TekcT: 25eKTpOHHBIH //
Hudposoit o0pa3oBaTeNbHBIHI pecypc IPR SMART: [caiT]. - URL:
https://www.iprbookshop.ru/79274.html — Peskum moctyma: a1t aBTOPU3HP. MTOJI30BATEICH.

6 YYEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUITIJINHbBI

Y4eOHO-MeTOANYECKUE U31aHUsA, pa3padoTannbie B JOHHTY:

K nekmusim:

8. Meronuyeckue ykazaHus K MPaKTUUYECKUM 3aHATHSAM MO AUCHUIIINHE «TexHoIornueckue
0COOEHHOCTH BaKyyMHBIX IMEPEIUIaBHBIX TIPOLECCOB» s OOydYaloUIMXCS [0 HAarpaBJICHUIO
noarotoBku 22.04.02 «Metajutyprusi» 1Mo MaruCTEPCKOl mporpamMmme «JIEKTPOMETAIUTYPrUs CTaln)
[Dnextponnsiii pecypc] / CocraButens: Kopsyn E.JI. — 7,4 M6. — Houenk: TOYBIIO «IOHHTY»,
2022. — 1 ¢aiin. — Cuctem. TpeboBanus: Acrobat Reader. (moctym yepe3 IMUHbBIN KaOWHET CTY/ICHTA).

9. Meroauyeckue yka3aHHus K CaMOCTOATENbHOM padoTte no aucuuiuinHe «TexHonoruyeckue
OCOOCHHOCTH BAaKyyMHBIX TEpEIUIaBHBIX MPOLIECCOB» s O0y4aloumxcs IO HaIpaBlICHUIO
noarotoBku 22.04.02 «Metannyprus» 1Mo MarucTepckoil nmporpamme «JIEKTPOMETAIUTYPrusl CTaIn
[DnexTponnsbiit pecypc] / CocraBurens Kop3yn E.JI. — 560 K6. — Jonenk: TOYBIIO «/IOHHTVY»,
2022. — 1 ¢aiin. — Cucrem. TpeboBanusi: Acrobat Reader. (moctyn uepe3 MUYHBINA KaOUHET CTYICHTA)

10. Metoauueckre yKa3aHMs K BBIIOJIHEHUIO WHIUBUAYATIbHBIX 33JaHUNA MO TUCIUIUIMHE
«TexHomornueckue OCOOEHHOCTH BaKyyMHBIX I€PEIUIaBHBIX MPOIECCOBY» il OOy4YaroMMXCsl IO
HampapjieHuo  noarotoBku — 22.04.02  «Metautyprusi» 1O  MarucTepckod  mporpamme
«QnexTpometayprus cranm» [DnextpoHHslil pecypc] / CocraButens: Kopsyn EJI. — 0,9 M6. -
Honenk: TOYBIIO «/IOHHTVY», 2022. — 1 ¢daiin. — Cucrem. TpeboBanusi: Acrobat Reader. (moctym
Yyepe3 JINYHbII KaOWHET CTYy/eHTa)..

JIEKTPOHHO-UH(OPMaALIMOHHBIE PeCyPChI
OBC JIOHHTY - http://donntu.ru/library.
9BC IPR SMART - http://www.iprbookshop.ru.

HNHTepHeT-pecypcenl:
https://www.asminternational.org/documents/10192/1849770/05115G Sample.pdf
https://books.google.com/books?id=or2tt2ssY dsC&printsec=copyright#v=onepage&q&f=false

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

JIeKIIHOHHbIE 3aHATHS.

VYuebnas aymuropus Ne5.037 OIUIT yueOGHBI KOpmyc S5 1 TPOBEACHHUS 3aHITHI
JEKIIMOHHOTO TuMa (MyIbTUMEANHHOE O0O0OpYJIOBaHHE: KOMIBIOTEp C BBIXOJOM B VIHTEpHET
P3/1.6GHz/512Mb/40Gb, Omnepaumonnas cuctema Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0
(2015), monutop LG Studioworks 5D, Buneonpoextop Sony VPL-EX4 ¢ sxpanom ProView 180x180
Matte White; cneninanuzupoBanHas MeOesb: JOCKa ayIUTOPHAS, CTOJIBI U CTYJIb).

IIpakTH4yeckHne 3aHATHSA.

VYuebnas aymuropust Ne5.035 DI yueOnplii KOpmyc S5 aiis MPOBEACHHUS MPAKTUUCCKUX
3aHATHH  (MyJIBTUMEUITHOE o0OpyJOBaHUE: KOMIIBIOTEPHI ¢ BbIXOJOM B  MHTepHer


https://www.iprbookshop.ru/95031.html
https://www.iprbookshop.ru/79274.html
http://donntu.ru/library
http://www.iprbookshop.ru/
https://www.asminternational.org/documents/10192/1849770/05115G_Sample.pdf
https://books.google.com/books?id=or2tt2ssYdsC&printsec=copyright#v=onepage&q&f=false
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Duron/1.4GHz/256Mb/80Gb,Onepanronnas cuctema Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0
(2015), xomnbroTepHast online MOZENb MpoLecca BHEIEYHONH 0OpabOTKH CTalli TOCTYITHAS 110 CCBIJIKE
https://steeluniversity.org, KoMmplOTepHass MOJETb I MOJCIUPOBAHUS JIMTCHHBIX TIPOIECCOB
LVMFlow CV4.7r8 (yueOnas Bepcusi, nunensus Ne§323), pazpadorannas B JIOHHTY kxommneiorepHas
MOJIeNIb TIpoliecca BhIUIaBKU ctanu u deppocmiaBoB «OPAKYJI», Buneonpoektop Sony VPL-EX4,
skpad mnpoeknuoHHB ELINSCREEHNS V119XWSI; cnenmanusupoBanHas MeOenb: AOCKa s
pUCOBaHMS MAPKEPaMHU, CTOJIBI U CTYJIbS).

CamocrosiTeabHas padora.

[Tomemienuss 111 CaMOCTOSITENIBHOM pabOThl ¢ BO3MOKHOCTBIO TMOJKIIIOUEHUSI K CEeTH
«HTEepHET» M O0ecleueHrueM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpEy
OpraHM3aly: YUTalbHbIE 3aibl, yueOHble Kopryca 2,3. (KommbioTepHas TEXHUKA C BO3MOXHOCTBIO
nojKiItoueHus: Kk cetu «/HTepHET» M OOecreueHrneM JOCTyma B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpasoBarenbHyto cpeny (DMOC JIOHHTY) wu anektpoHHo-OmOmuotreunyio cucremy (OBC
[PRbooks), a Tak:ke BO3SMOXXHOCTBHIO WHAMBHIYAILHOTO HEOTPAHHMUYEHHOTO JOCTYIMAa OOYJarOIIUXCS B
3BbC u DUOC nocpeacrsom Wi-Fi ¢ mepcoHansHbIXx MOOHIBHBIX yeTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — o6mecrBennas auneHsus MPL 2.0/ Grub loader for ALT Linux - aureH3us
GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) - nunensus GNU GPL
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