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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

dopmupoBaHue Yy chymarened 3HaHWM, KacalolIMXCs TPOU3BOJACTBA U
00CITY)KMBaHUSI aHOJIOB Ha TIOMHUHHUEBBIX JJIEKTPOJIM3EpaX C CaMOOOKHUTAIOIUMUCS
U TpenBapuTeIbHO  OOOXKEHHBIMH  aHOJAAMM,  HABBIKOB,  IMO3BOJISIOIIMX
MPOU3BOJIUTH BEIOOP UCXOIHBIX AMEKTPOAHBIX MaTEPUAIOB.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

1. CdopmupoBars mnpencTaBIeHUS 00 OCHOBHBIX BHJAX CBIPbS, HX
KA4ECTBEHHBIX XapaKTEPUCTHUKAX ¢ BIUAHUM XapaKTEPUCTUK HA TEXHOJOTHUIO
MIPOU3BO/ICTBA aHOTHOM MaccChl U 000KEHHBIX aHOJIOB;

2. Tlonyuuth 3HaHMS 00 OCOOEHHOCTSAX TEXHOJOIMUYECKHX IIPOLIECCOB
MPOU3BOACTBA NPOKAICHHOTO KOKCa, TI€Ka, aHOJHOM MaccChl, '3€JIEHbIX' U
000>KEHHBIX aHOJIOB;

3. IlpuoGpectu 3HaHMS 00 OCHOBHBIX (PAKTOpax, BIUSIOIIMX HA Ka4eCTBO
000KKEHHBIX aHOJOB;

4. N3yunTh 0COOCHHOCTH 00OPYIOBaHUS, UCIIOJB3YEMOTO JIJisi MPOU3BOJICTBA
MPOKAIEHHOTO KOKcCa, aHOJHOM  MAacCHI, "3eneHbIX",  OOOMOKEHHBIX U
CMOHTHPOBAHHBIX aHOJIOB;

1.3 IlepeyeHp NJIAHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

ITK-2: Cnoco0eH KOOpAUHUPOBATH NPOBeAeHHE TEXHUYECKOro 00CAY:KUBAHUA U
PEMOHTA TEXHOJIO0TMYeCKOro 000py/10BaHNs B MOAPa3/ieIeHUsIX MeTAJLTyPru4ecKkoro
NPOU3BOACTBA

[1K-2.1: AHanu3upyeT NpUYMHBI | 3HAET TEXHOJIOTHYECKUE CXEMbI IPOOHIBHO-

BBIXO/ISl U3 CTPOSI Pa3MOJILHOTO 000PYA0BaHUSI LIEXOB aHOJHON MacChl,
METALTYPru4ecKoro CMECHIIBHOE 000pyI0BaHKE U 000pYI0BaHUE ISt
000pyTOBaHMs MIPOM3BOCTBA ""3€JIEHBIX" aHOAHBIX OJIOKOB

TpeOOBaHUs K OTHEYIOpaM U paboTy MO 00CTy>KUBAHUIO
neyeit ooxxura

TEXHOJIOTHYECKYIO CXEMY JEMOHTaXa U MOHTaXa
aHOJIOB M TEXHOJIOTHIO CaMOOOKUTAIOIIUXCS aHOJOB
yMEET OLIEHUBATh KaueCTBO CMEILICHMS aHOJHOW MacChl
UIACHTU(PUIMPOBATH HAPYLIECHHUS] HOPMAIbHON paboThI
aHOJIOB

BJIaJICeT HaBBIKAMH aHATN3a TPUYMH BBIX0JIA U3 CTPOS
METaLTYyPru4ecKoro 000py10BaHMs




[1K-2.2: Pa3pabarsiBaet
MEPOTIPUATHS IO CHIKEHUIO
3arpar Ha 00CITyKUBaHUE U
PEMOHT METAJLTyprUYeCKOTO
00opyaoBaHUs

3HAET PelenTypy U TEXHOJIOTHIO aHOAHOW MAacCChI
PEXKUMBI TEXHOJIOTHYECKUX OTEPAIMii U YCIOBHS
paboThI 000pYIOBaHUS, UCTIOIB3YyEMOTO IS
MIPOM3BO/ICTBA AHO/I0B, MX MOHT&KA U IEMOHTAKA
yMEeT PacCYUTHIBAaTh 000pPYAOBaHHE 1IEXOB,
HCIIOJIb3YEMBIX JJIsl IPOU3BOCTBA CAMOOOKUTAIOIITNXCS
1 000KEHHBIX aHOJIOB

UIACHTU(PUIMPOBATH HAPYLICHHS] HOPMATbHON paboThI
METALTYPTUIeCKOro 000py10BaHHS

BJIaJIeeT HaBbIKAMU Pa3pabOTKU MEPOIPUSITHIA 1O
CHIDKEHHIO 3aTpar Ha 00CIyKUBaHUE U PEMOHT
METAJUTy Pru4ecKoro o0opy10BaHUs

1.4 Ocol0eHHOCTH peaM3alMu IUCIATLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckwil.

Jucturuinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 0,22 (8)
MIPAKTUYECKUE 3aHATHS 0,78 (28)
CamocrosiTesqbHas padora 4 (144)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. IIpou3BOACTBO 000KKEHBIX U CAMOOOKHTAIIIUXCS AHOI0B

1. CeipbeBble MaTepUaIbl JJIsl TPOU3BOJICTBA AaHOAHOM
Macchl U aHOJI0B

2. IloaroroBka MIMXTHI JJIsI AHOIHON MAacChI
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3. TexHoJIOTMYECKHE CXEMBI U pacueT APOOUIBHO-
Pa3MOJILHOIO 000PYAOBaHHUs LIEXOB aHOAHOM MacChl

4. Penientypa aHOTHOM MaccChl

5. OnpeneHeHI/Ie TPaHyJIOMETPHUICCKOI'0 COCTAaBAa aHOJIHOM
MaccChlI

6. J103upOBKa CBA3YIOLIETO

7. Jo3upoBKa KOMIIOHEHTOB IIUXThI

8. AHOomHAa Macca ¢ 100aBKaMy XMMHAYECKH aKTUBHBIX
BEIIIECTB
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9. TexHOJIOIUsI CMEIIEHUI aHOIHON MaCcChl U CMECUIILHOE
obopynoBaHne




10. TeopeTnyeckne OCHOBBI aAre3un NMpu HOPMHUPOBAHUHT
MIEKOKOKCOBBIX KOMIIO3UIIAH
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11. Onenka kauecTBa CMEMICHUA aHOTHOU MacChI

12. KoHCTpyKIUsi CMECUITbHBIX MAIINH

13. ®opmupoBanue "3eneHbIX" aHOTHBIX OJIOKOB

14. O6opynoBanue AJis MPOU3BOJICTBA "3€JIEHBIX" aHOTHBIX
0JIOKOB
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15. O0xwur "3eneHsIX" aHOAHBIX OJIOKOB

16. TemneparypHbIi PeKUM 00KHUTa

17. dyTepoBka neuu ooxura

18. TpeboBanust k Orueynopam

19. KoHTpoab 1 peryiupoBaHHe COCTaBa Ia30B B
OTONUTENIbHBIX TPOCTEHKAX
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20. O6cmyKruBaHuE TIeYH 00KHUTa

21. ABromMarusamus 00xura

22. JleMOHTax OTpabOTaHHBIX U MOHTaK HOBBIX aHOJIOB

23. TexHoJiornYecKas cxeMa JEMOHTKA U MOHTaXKA
aHOIOB

24. KoHCTpyKIIMS aHOI0AeprKaTelien

25. O6opyaoBaHue A7 IEMOHTaXa aHOJI0B

26. AHOJOMOHTaXHBIE Ollepalu

27. O60%>KEHHBIE aHOIbl ATFOMUHUEBBIX JIEKTPOIH3EPOB

28. TpeboBaHwMsI K Ka4eCTBY 000 KEHHBIX aHO/IOB

29. Tepmuueckas yCTOHYUBOCTh OOO0KKEHHOTO aHO/1a TPU
padoTe B aTIOMUHUEBOM 3JIEKTPOJIU3Epe

30. 3amuTa aHO/1a OT OKUCJICHUS U KOPPO3UHU




31. O6cmy)uBaHUE aHOIOB

32. Camo00KuraroIuecs: aHoIbl A TFOMUHUEBBIX
AIIEKTPOIU3EPOB

33. TpeboBaHuUs K KaueCTBY aHOJHON MacChl

34. T'a30npOHUIIAEMOCTH CaMOOOKUTAIOLIUXCST aHOAOB U
buIBTpaIUs Ta30B

35. DnexkTpudecKue XapaKTepUCTUKU aHO/I0B

36. TexHONOTHS cCaMOOOKHUTAIOIIETOCS aHOAA TIPU
WCIIOJIb30BAaHUM «CYXON» aHOJTHOM MAaCChI

37. TexHonoru4ueckoe 0OCIy>KUBaHNE aHOIOB

38. Hapymienust HopMaibHON pabOTHl aHOJIOB

39.

Bcero

28

144




10.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

SAnko O. A. AHOJBI aTFOMMHMEBBIX 3J1eKTpoin3epoB(MockBa: M3narenbckuii
nom "Pyna u Metamsr").

[aneBckuii I'. B., Munmuc M. f1., Cupasytaunos I. A. Merannyprus
amoMuHus: MoHorpapusa(Hosoky3znenk: Cuol V).

I'pomos b. C., [Tak P. B., Becenkos B. B., Uepnsix A. E., 3ensbepr b. W.
[Tpor3BOICTBO ATIOMUHUS B AJIEKTPOJIN3EpaxX ¢ 000XKKEHHBIMHU aHOIaMU:
MPOM3BOICTBEHHO-TIpakTH4eckoe n3nanue(Cankr-Ilerepoypr: MAHOB).
Muunuc M. 4., Tlonsxos 1. B., Cupazytaunos I. A. DiekTpoMeTamuryprus
amomunus: [Monorpadus |(HoBocubupck: Hayka).

byprokun @. A. Xumnueckas TEXHOJIOTHS TOIUIMBA U YTJIIEPOIHBIX
MaTepHuajioB: yue0.-MeTO/1. KOMIUIEKC [ cTyaeHToB crell. 240403.65
«XuMHUecKas TEXHOJIOTHS TPUPOHBIX SHEPTOHOCUTENEHN U YTIIEPOAHBIX
marepuanob» |(Kpacnosipck: COYVY).

Kopo6os M. A., Imutpues A. A. CaMOOOKHUTAFOIIIHECS aHOTbI
ATIOMUHUEBBIX 3J1eKkTponu3epoB(MockBa: Metammyprus).

KoctukoB B. U. Yriepoansie Mmarepuaibl: TeMaTUueCKUii COOPHUK HayYHBIX
TpyaoB(MockBa: Metamutyprus).

Sako 3. A. IIpon3BoACTBO aTFOMUHUSA: TIOCOOUE ISl MACTEPOB U pabodmXx
IIEXOB AEKTpoH3a amtoMUHUEBBIX 3aBO10B(CaHkT-IIeTepOypr: CaHkT-
[TerepOyprckuii yuusepcuret [Cnol'Y]).

Bactonuna U. I1., Muxanes 0. I'. DnekTpoMeTatyprus amtoMUHUS U
marnus: [Iporpamma, MeToauueckue yKa3aHusi 1 KOHTPOJIbHbBIE 3a1aHus IS
ctyaeHToB cnenranbHocT 150102 "Metamnyprust IBETHBIX METALIOB"
3aouHOM Popmbl 00yueHusi(Kpacnosipck: KpacHosipckuii yHuBepcUTET
[BETHBIX MeTALIOB U 305i0Ta [['YIIMu3]).

bopucorne6ekuii 10. B., I'anesckuii I'. B., Kynarun H. M. Metannyprus
amomuHust: yae0. mocoone(HoBocubupck: Hayka).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecrevyeHune, HA KOTOPOEe YHHBEPCUTET UMeeT JTHLEH3HI0, 4 TAKAKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHme):

1.

B yueOGHOM mporiecce 1Mo JaHHOW JUCHUTIIMHE UCTIOIB3YIOTCS IPOrPaMMHBIE
cpenctBa Microsoft Office u Mntepuer-pecypebl. CrienuansHoe
porpaMMHOEe 0OecTieueHue 0 JAaHHON TUCIUTIIINHE HE UCTIONB3YETCS.

4.3 UnTepHeT-pecypchl, BKIOYasA NpodeccuoHalbHble 0a3bl TaHHBIX
U MHGOPMALIMOHHBbIE CIIPABOYHBbIE CHCTEMbI:

Kaxpiit cTyneHT obecrieunBaeTcs TOCTYIIOM K AJIEKTPOHHO-OMOIMOTEUHOM
CUCTEeMeE, cofieprKallell yueOHbIe MaTepUalibl, BKIIFOUCHHBIE B CIIHCKE
JTUTEPaTyphl.



S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Peanmszanys nporpamMMsbl IpeyCMarpuBacT HAUTMYKUE IIOMEIIEHUN U1 TPOBEACHUS
3aHATHAN JIEKIIMOHHOTO THIIA, TPYNIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTALNN,
TEKYLIEro KOHTPOJISI U IPOMEKYTOUHOU arTeCTallK, a TAK)KE ITOMELECHUS JUIs
CaMOCTOSITENILHON PaObOTHI ¥ MOMEIIECHUS ISl XpaHEHUs U MTPOYUIAKTHIECKOTO
o0cCITy>kKUBaHMsI 000PYAOBaHHS. AYTUTOPHH JOIKHBI OBITh YKOMIUIEKTOBAHBI
CHEIUATU3UPOBAHHON MeOeIbI0 M TEXHUYECKUMU CPEJICTBaMU O0yUeHUs,
CITy>KallldMU JIJIS IPEACTaBIICHUS] HHPOPMaIIH.
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