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1. llesu u 3212494 AU CIUILIHHBI

[enu qUCHMUIUIMHBI 3aKJIFOYAIOTCS B CIEAYIOLIEM: - 3HAKOMCTBO C OCHOBHBIMU
METAJLTYPTru4e€CKUMH MPOLIECCAMHU, UCTIOIB3YEMBIMU B IIPOU3BO/ICTBE IIBETHBIX METAILIIOB;
- 3HAKOMCTBO C COBPEMEHHBIMH TEXHOJIOTUSIMU TIEPEPAOOTKH METAJLTYPTUUYECKOTO ChIPhS U
UX anmnaparypHbIM o(pOpMIICHHEM, HAITPABICHUSIMH UX COBEPILICHCTBOBAHUS, B T.U. — C
TOUYKH 3PEHUSI DKOJIOTUYHOCTH, YPPEKTUBHOTO UCIIOIH30BAHUS IHEPTOPECYPCOB U
BO3MOXXHOCTU 0€30TXOAHOTO MPOU3BOJICTBA; - 3HAKOMCTBO C TEOPETUYECKUMU OCHOBAMH U
OMMCAHUEM KOHKPETHBIX METAJUTYPrU4eCKHX MPOIECCOB, OCHOBAMHU TEXHOJIOTMYECKHUX
pacueToB, BbIOOpa U pacueTa 000pyAOBaHMsI, OCHOBHBIX IOKa3aTesiel MPOIIeCCOB.
3aayamu SIBISIIOTCS: - TO3HAKOMHUTHCTY/IEHTOB C OCHOBHBIMHU CITIOCOOAMU MepepaboTKU
METAJLTYPTrUYECKOrO ChIPhS € LEJbI0 KOMIUIEKCHOTO U3BJICYEHHUSI [IBETHBIX METAJUIOB,
TEOPETUYECKUE OCHOBBI TEXHOJIOTHUECKUX MPOIECCOB U 3aBUCUMOCTD PE3YJIbTATOB
MPOLIECCOB OT YCIOBUM MX peau3aliu; - HAyYUTh BBIIOIHATH TEXHOJIOTUYECKUE PACUEThI
MPOU3BOJCTBEHHBIX MPOILIECCOB MPOU3BOJICTBA [IBETHBIX METAJUIOB, B T.U. C
ucnonb3oBanreM OBM; - chopmupoBats mpencTaBieHus 0 crocofax nepepadoTKu
OTXO/IOB U MOJIYIPOAYKTOB METAJITYPrU4E€CKOTO MMPOU3BOICTBA U CITOCOOAX KOMILIEKCHOTO
UCII0JIb30BaHUS TTOJIUMETANIMUYECKOTO ChIPbSI.

Kparkoe conepxxanmne TUCUMILITHHBI

BBenenne 3HaueHHEe U poOJIb TSHKENbIX IBETHBIX MeTaiIoB (TLIM) B mpoMbIIIeH"HO
pa3BuThIX cTpanax. OObeMbl mpou3BozcTBa U notpednenust TIIM B Poccun u 3a
pybe—xoM. Pacripenenenre 0CHOBHBIX HCTOYHUKOB ChIpbs, pailoHbl mpou3BoacTBa TLIM B
Poccuu u 3a pyOGe:xoM. OCHOBHBIE 001aCTH PUMEHEHHUS MEJIU, HUKENIS, CBUHIA U [TUHKA.
OCHOBHBIE paliOHbI IBETHOM MeTasutypru Poccun. Pazaen 2. Ceipbe 1715 MPpOU3BOACTBA
TLM u npuHIMIBI €ro nepepadoTku Pyabl 1 MUHEpaibl IBETHBIX METAJIJIOB.
CynbduaHble, OKUCIEHHBIE U CMEIIaHHBIE PY/bl, UX PACIIPOCTPAHEHUE B IIPUPOJIE.
@nrochl, IPUMEHSEMbIE B LIBETHON MeTaJuTypruu. IIpuHIune!l v cnoco0bl MoayydeHus
METAJIJIOB U3 Py, OCHOBBI paMHUPOBAHUS METAJUIOB. XapaKTEPUCTUKA OCHOBHBIX
OUPOMETAILTYPTU H4ECKHUX IpoLeccoB (00XKUT, miiaBka, quctTuiunsiiust). [naku nBeTHON
METAJIYPrUH, MIAKOBbIE CUCTEMBI. PUZUKO-XMMHUUECKUE CBOMCTBA IIJIAKOB;
TpeOoBaHUsl, MpeabsiBIsieMble K Iu1akaM. CocTaBbl ITAKOB. BiusiHIEe KOMIIOHEHTOB
[IUTaKa Ha ero cBoucrtsa. [lorepn meramios co nutakamu. IIITelHBI BETHONW METaTyprun
UX COCTaB U CBOMCTBA. DUBHKO-XMMHUUECKHUE CBOMCTBA CyIb-(DUIHBIX paciiaBoB. OU3UKO-
XUMHUYECKHE OCHOBBI THIPOMETAIUTYPIrHUE€CKUX MPOLECCOB (BbIIIEIAYUBAHUE, OCAKICHUE
U3 PaCTBOPOB METAJJIOB MJIM UX COEIUHEHUH, 3JIEKTPOJIN3 pacTBOpoB). Pasznen 3.
Metamnyprus menu Meanble pyaibl © MUHEpalibl, UX Kiaaccudukamus. Gusuko-
XUMHYECKHE CBOWCTBA MEAU U €€ COeAMHEHNN. [[pUHIIMIIBI MUPOMETAILTY I "4ECKOTO
criocoba nonydyeHus Meau. CoBpeMeHHbIe CLIOCOOBI NEPEPaOOTKN MEIHBIX Py U
KOHLIEHTpaToB. OGXUT METHBIX KOHLIEHTPATOB, 000CHOBaHUE €r0 1eJ1€CO00Pa3HOCTH.
XUMH3M TIpoliecca, MPOyKThl 00KUTa, KX COCTaB. YCTPONUCTBO OOKHUTOBBIX e 4eH,
HoKa3areiu mnpoiecca 00Kura MeHbIX KOH LeHTpaToB. OTpakaTelibHas IIaBKa METHOM
LIUXTHI, €€ CYIIHOCTb. DU3NKO-XUMUYECKHE ITPOLECCHI, IPOTEKAIOITUE IIPU
oTpakatesbHOM miiaBke. CocTaBbl MPOIYKTOB IIaBKU. OCOOEHHOCTH 3JIEKT-POIIaBKH
MEIHBIX KOHLIEHTPATOB B PyJHOTEPMHUYECKHX Ieyax. [[maBka KOHLIEHTPATOB B MIAXTHBIX
nevax: MoJynupUTHAs, yCOBEPIIEHCTBOBAHHAS TIMPUTHAsL, COKpaTUTENbHAsI. DU3HKO-
XUMHYECKHE MPOLECCHI, TPOTEKAOIINE MPH MIAaXTHOM 1u1aBke. [lokazarenu niuaBku
KOHIIEHTpaTa Ha TeiH. KoHBepTUpOBaHME IITEH "HOB: XMMHU3M IIPOLIECCA, TEMIOBAs



pabora arperara. CocTaB MpOJyKTOB KOHBEPTHUPOBAHHUS U OCHOBHBIE MOKA3aTEIH
nporuiecca. OTHEBOE U AEKTPOIIUTUYECKOE pAPUHUPOBAHUE MEU: CYIIIHOCTH MTPOIIECCOB,
obopynoBanue. [loka—3arenu nporeccoB pabhunupoBanus. 'OCT Ha kaTomHyIO MEIb.
[TepepaboTka moaynpoayKkToB papuHUPOBaHUs (IITAKH, IIIAMBI, 3JIeKTpoauT). HoBbie
MPOLIECCH MTUPOMETALTYPru4eCcKOro mpou3BoAcTBa Meau. Pazaen 4. Metaminyprus HUKes
Hukenessie pyasl u Muaepainbl. COBpEeMEHHBIE CXEMBI IEPepa00TKH HI KEJIEBIX Py U
KOHLEHTPATOB. OU3NKO-XMMHUUECKUE CBOMCTBA HUKEIA U €ro coeaqnHenuid. [lonroroska k
IUTABKE OKUCJIEHHBIX HUKEIEBBIX pya. BoccTaHOBUTENBHO-CYNb(UANPYIOLIAs IIJIaBKA,
xuMu3M nporecca. IHITeiHbl 1 n1aku, uX cocTaB U cBoicTBa. KoHBepTHpOBaHue
HUKEJIeBBIX MTEeHHOB. OCHOBHBIE OCOOCHHOCTH MPOILIeCCa B CPABHEHUU C TTepepadOTKON
MEIHBIX IITEWHOB. XUMHU3M IIPOLIECCA, XapAKTEPUCTUKA MPOAYKTOB KOHBEPTUPOBAHUSI.
OOxuUr HUKEIEBOTO (palfHIITEeHA, CYIIIHOCTh U XUMHU3M O0XKHUTa HUKEJIEBOTO
daliHmTeitna. BoccTanoBuTEIbHAS TUTABKA 3aKMCH HUKENS. XUMU3M MPOIIECCOB.
XapakTepucTHKa APYyTrux crnoco00B mepepa—"00TKU OKUCIEHHBIX HUKEJIEBBIX PYI.
DnekTporuiaBka Ha GpeppoHukeib. [lokazarenu nporeccoB nepepaboTKH OKUCICHHBIX
HUKEJIEBBIX Py/l Ha OTHEBOW HUKEIb U (heppoHuKenb. [11aBka cyabhuIHbIX METHO-
HUKEJIEBBIX DY/ U KOHIIEHTPATOB Ha IITEWH. XUMU3M mnpoteccoB. CiocoObl MIaBKH, UX
cpaBHeHHE. KOHBEpTHPOBA"HHE MEHO-HUKEIEBBIX IITEHHOB. DIOTAIMOHHOE PA3AECICHUE
¢aitamreiina. [lepepaboTka HUKEIEBOrO KOHLIEHTpATa pa3AeaUuTeNbHON (proTanuu Ha
aHOIbl. DJIEKTPOJUTUYECKOE pPaPUHUPOBAHKE AaHOAOB, 0coOeHHOCTH Mpouecca. [OCT
Ha HUKeJb. COCTaB ANEKTPOIUTA U €r0 OUUCTKA OT npumecei. [lokazarenn npoieccos
IPOX—3BOJICTBA HUKEJIA U3 CYJIb(QUAHBIX METHO-HUKENEBBIX pyl. KapOoHUIBHBIN crioco0
pasneneHust meau U Hukens. Paznen 5. Meramnyprus cBuHna CBUHENCOEpKALIUE PYAbI U
MuHepasbl. OCHOBHBIE (PU3UKO-XMMUYECKUE CBOMCTBA CBUHIA U €TI0 COECUHEHUH.
CoBpeMeHHbIe cIOCOOBI epepabOTKH CBUHIIOBBIX KOHIIEHTPATOB, UX CYLIHOCTb.
Ha3nauenue u 11e1m armoMepupyomero 00Kura CBUHIIOBBIX KOHIIEHTPAaToOB. Du3nko-
XUMHUYECKHE OCHOBBI OKHCIHUTENLHOTO o0xura. [loBeeHrne KOMITOHEHTOB MIUXTHI TIPH
oOxwure. TpeboBaHus, mpeabsaBiIsieMble K aroMmepary. CoCTaB IIMXTHI arlIOMEPAIINH U €€
PUTOTOBJICHUE. YCTPOUCTBO U paboTa arioMepaoHHbIX MamnH. COCTaB MPOIYKTOB
armomepanuu. [loka3arenn armomepannn. XapakKTepUCTUKA BOCCTAHOBUTEIIBHOM TJIaBKU
aroMepara. TeopeTudeckre OCHOBBI BOCCTaHOBUTENBHOM MIaBKU. COCTaB IIMXTHI U
IIOBEJICHNE €€ KOMITOHEHTOB IpH IIaBKe. [IpoayKThI IIIaBku, NX COCTAB, PACIIPENEIICHHE
METaJUIOB M0 MPOAYKTaM I1aBku. TpeboBaHusl, npeabsBisieMble K niakaM. OcoOeHHOCTH
YCTPOMCTBA MIaXTHBIX Meveil. PerynupoBanre BOCCTAHOBUTEIbHON CTIOCOOHOCTH TEYH.
[Tepepadotka nutakoB. 'OCT Ha cBuHen. XapaKTepuCTUKa TEXHOIOTUYECKON CXEMBI
NUPOMETAIUTYPrHUECKOro pauHUpPOBaHMs uepHOBOro cBuHIa. [locneaoBareabHOCTh
OYMCTKU YEPHOBOI'O CBMHIIA OT IPUMECEN U IPUUMHBI, JIEKAIE B OCHOBE 3TOU
ouepenHOoCTU. [IpUHIIUIIBI, TOJIO’KEHHBIE B OCHOBY pa)MHUPOBAHUS Y€P"HOBOTO CBUHIIA
OT OTJIEeIBHBIX TTpuMeceld. CiocoOsl epepadboTKU MONYIPOAYK TOB papUHUPOBAHMUS:
MEIHBIX IJTUKEPOB, IMETOYHBIX MJIABOB, CEPEOPUCTOMN MEHbI, BACMYTHCTBIX ChbEMOB.
OcHOBHBIE MMOKA3aTeNIN MUPOMETAILTYPTHIECKUX CIIOCOOBI pahpMHIPOBAHUS YEPHOBOTO
CBUHIIA. DIIEKTPOJIUTHYECKOE padMHUPOBAHUE YEPHOBOT'O CBUHIIA: TEOPETUUECKUE
OCHOBBI M ITOKa3aresu npouecca. Pasnen 6. Meramryprus nuuaka L{uHkoBbIE pynbl 1
MuHepanbl. COBpEMEHHbIE TEXHOJIOTHYECKUE CXEMBI UX NIepepadoTku. dusuko-
XUMUYECKHE CBOMCTBA IMHKA U €r0 coeMHe "HUM. TexHOoIornueckue cxeMnl epepadoTku
UHKOBBIX KOHIIEHTPATOB MUPO- ¥ TUAPOMETAIUTYPrHUECKUMU CITOCOOAMM, UX CYLIHOCTb.
Oco0eHHOCTH OKUCIUTEIBHO-CYJIb(aTU3UPYIONIETO 00KUTa KOHIIEHTpaToB. TpeboBaHus,
npebsBIsieMbIe K OTapKy. Pa3HOBUIHOCTH anmnaparypHOro opopmiieHus: 00XHura.



IToxazarenu nmporecca. BoienaunBanue orapka. Kparkas xapakrepucTuKa OCHOBHBIX
MPOIECCOB, MPOTEKAIOIINX MPU BIIIETAYMBAHNU. PAa3HOBUHOCTH TEXHOJIOTUYECKUX CXEM
U Ccrioco0oB BhINIenaunBanus. CocTaB MPOIYKTOB BhIIIEIAUUBAHUS U ITOKA3aTEIN
nporecca. [lepepaboTka 1TMHKOBBIX KekoB. Kitaccudukarys nmpuMmecei IMHKOBOTO
ANEKTPOJINTA, UX BIUSHUE HA PE3YJIbTAThI JIEKTPOJIM3a, CIIOCOOBI OYMCTKH PAaCTBOPOB
(rumporMTHYECKas, [IEMEHTAIIMOHHAS, XUMUYecKas ouncTka). [lepepaboTka MeaHO-
KaJIMHEBBIX KEKOB HA TOBapHbIM KagMui. OCHOBBI TEOPUU ANEKTPOOCAKACHUS IMHKA U3
cynb(darHbIX pacTBOPOB. OCOOEHHOCTH EKTPOAHBIX MpoleccoB. [lepenanpsikeHue
BBIJICJICHUSI BOJOPO/Ia HA KAaTOJI€ U €r0 3aBUCUMOCTh OT IapaMETPOB AIEKTPOIU3A.
Bnusinne cocraBa 31€KTpOIUTa U YCIOBUM JIEKTPOJIA3a HA MOKA3aTENM Mpolecca.
KoncrpykruBHoe oopmienue nporecca. [lokazarenu snekTpoocaxaieHus MHKA.
[TepennaBka karogHoro nuHka. 'OCT Ha LHUHK.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JUCIHHMIIIMHBI

[Tnanupyemsble pe3ysbTaThl OCBOSHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTarsl
oOyuenus no aucuurinae (3YHer)

OK-8 rOTOBHOCTBIO MOJIB30BATHCSI OCHOBHBIMU
METOZIaMH 3aIlIUThI IPOU3BOACTBEHHOIO MIEPCOHANA
Y HacCeJICHUs OT BO3MOXKHBIX ITOCIIEACTBUI aBapui,

KaracTpod, CTUXHIUHBIX OCICTBUIA

3HATh:0CHOBHBIE METO/IbI 3AIIIUTHI
MPOU3BOJICTBEHHOIO NIEPCOHAIA U HACENIEHUS OT
BO3MOJKHBIX TIOCIICJICTBHIA aBapyii, KaTacTpod,
CTUXUUHBIX OCICTBUI

YMETh:- OPHEHTHPOBATLCS B OCHOBHBIX METOIAX U
crcTeMax 00ecIeUeHUs TEXHUYECKOM
0e301acHOCTH, - 000CHOBaHHO BHIOMPATH
W3BECTHBIE YCTPOUCTBA, CHCTEMBI M METOIbI 3aITUTHI
YeIIOBEKA U MIPUPOIHOM CpeIbl OT OMMACHOCTEH

BraneTs:KynbTypoii 6€301macCHOCTH U PUCK-
OPUCHTHPOBAHHBIM MBIIIJIICHHUECM, ITPHU KOTO-POM
BOMPOCHI 0€30MMACHOCTH M COXPaHEHHUSI
OKpPY’KaloIllel cpeibl pacCMaTpUBAIOTCS B KAUECTBE
BaXHEHMILINX MPUOPUTETOB B )KU3HHU U JEATEIHHOCTH

OIIK-3 crnocoOHOCTBIO OCO3HABATh COLIMATIBHYIO
3HAYMMOCTB CBOEH Oyayieit mpodeccuu

3HaTh:- 0COOCHHOCTH CBOECH Oymytieit mpodeccumu.

'YMETh:0TBETCTBEHHO OTHOCHUTHCS K BBIITOJTHEHUIO
cBOEH NpoQeCcCHOHATBHON AEATEIbHOCTH.

BJ'IaI[eTBZHpO(beCCI/IOHaJ'IBHBIMI/I HaBBbIKaMH.

[TK-1 crmocoOHOCTHIO K aHANIN3Y U CHHTE3Y

3HATh:- OCHOBHBIE MMOHSTHS, IPUHIIUIIBI U
TEXHOJIOTHH B METAJUIyPIrUH, - OCHOBHBIE
dbopMyibl 1 METOTUKU PACYETOB, - OCHOBHbBIE
3aKOHOMEPHOCTH TEXHOJIOTMYE "CKUX MPOLIECCOB

'YMETh:- aHAJIM3UPOBATh U BRIOUPATH ONITUMAIHHYIO
TEXHOJIOTHIO TPOU3BOACTBA CTAJIH, - TOJIB30BAThCS
HayYHO-TEXHUYECKOW U TEX "HOJIOTUYECKOU
TOKYMEHTalMEW, - aHAIU3UPOBATH KOHCTPYKIIMHI
COBPEMEHHBIX I€YEH U UX FIIEMEHTOB IS
MPAKTUYECKOTO UCIIOJIb30BaHUs B
METaJIyPru4eCKOr MpO-MbIIUIEHHOCTH

BrnaneTs:- MeTonaMu CHHTE3a OCHOBHBIX
TEXHOJIOTHH MPOU3BOJICTBA CTAJIH, - CIIOCOOOM
BBIOOPA ONITHMAJIBHBIX PEKMMOB IUTAaBKU
TEXHOJIOTUH MaTepuanoo0paboTKu

T1K-4 roTOBHOCTBIO UCIIOJIB30BaTh OCHOBHEBIE

3HaTh:- METONBI AU(PepeHIINATHLHOTO U




TIOHATHS, 3aKOHBI U MOJCTIN TCPMOANHAMUKH,
XHUMHYECKON KWHCTHUKH, IEPEHOCA TCIIJIa U MAaCChI

MHTETPaJIb "HOIO UCUUCIIEHUH, TEOPHIO

G depeHIranbHbIX YPaBHEHUH AJI OCTPOEHUS
1 aHaJIM3a MaTeMaTHYECKUX MoJieiel sIBICHUN U
TEXHO JIOTUYECKUX MTPOLIECCOB, - METObI
CTAaTUCTUYECKOTO aHAJIN3a, CTPOE"HHUE aToMa,
XMMHYECKHUE 3JIEMEHTHI U UX CO-€IMHEHUs, 00IIne
3aKOHOMEPHOCTH IIPOTEKA"HUSA XUMHUUYECKHUX
[PEaKIUi, MPUPOLY XUMHUUYECKUX pPEaKIui,
MICIIOJIb3YEMBIX B METAJULyPrU4eCKUX
[IPOM3BOJICTBAX, - 3aKOHBI U MOHATHUS (PU3NYECKON
XMMHH JUIs1 aHAJIN3a METAJLTypPrU4eCKUX MTPOLECCOB,
- Ipupoay (pa3oBbIX paBHOBECUH B
METaJTyprU4eCKUX CUCTEMAX, - OCHOBHBIE
3aKOHOMEPHOCTH MPOLIECCOB MEpEeHOca Teria U
MacChbl, - OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX U
(bU3UKO-XMMUYECKHUX MTPOIIECCOB, MPOIECCOB
MaccoIlepeHOca MPUMEHUTEIBLHO K
TEXHOJIOTMYECKHUM IIpolieccaM, arperaraM u
000pyI0BaHNUIO MepepadoTku (0OoTaIeHHs)
MUHEPAJILHOTO ChIPbS, IPOU3BOJICTBA U 00padOTKU
UEPHBIX U LIBETHBIX METAJUIOBIIPOLIECCAX
nepepaboTKy (00oralieHrs) MUHEPaIbHOTO ChIPhS,
POM3BOACTBA M 00PaOOTKH YEPHBIX U I[BETHBIX
MeTal.

YMETh:- pacCUUTHIBaTh U aHAJIU3UPOBATh
XUMHUYECKUE U (PU3NKO-XHUMUYECKHE MTPOLECCHI,
[POLIECCHI MACCONEPEHOCA, TPOUCXOIAIINE B
TEXHOJIOTMUECKUX arperarax; [- IporHo3upoBarh 1
OIpeAEIATh CBOWCTBA COETMHEHUI U HAalIpaBIECHUS
XUMHUYECKUX PEAKIIUH, - BBITOIHSATh
TEPMOXUMUYECKHUE PACUETHI, PACUETHl XUMUYECKOTO
pPaBHOBECHS], PABHOBECHUS B pacTBOpax, -
QHAJIM3HPOBATh (a30BbIe PABHOBECHS HA OCHOBE
TarpaMM COCTOSIHUSI.

BraneTs:- MeTogaMu KOMIBIOTEPHOU rpaduKH,
METOJIaMU aHaJIM3a U YUCIICHHBIMU METOAAMHU,
BBIYMCIIUTEIIbHOM TEXHUKOW MPU PEIICHUHN
MPUKIIATHBIX 337249 B 00IACTH MPOQECCHOHATEHOM
NEeSTEIbHOCTH, - OCHOBHBIMH (PU3UKO-XUMHYECKUMHU
pacyeTaMu METaJUTypruuecKUX MpoILeccoB, -
METOJIaMU M3MEPEHHSI TETUIOBBIX (D PeKTOB
XUMHYECKUX PEaKIUi, MapIuaibHBIX MOJIBHBIX
BEJIMYMH, PABHOBECHBIX XapaKTEPUCTUK, -
HaBBIKAMH pacyeTa MpolecCOB KOHBEKTUBHOTO
TEIUIO- U MaccolepeHoca, repeiadn Teria
W3ITy4eHUEM U MOJIEKYJISIPHOU TETIONPOBOAHOCTHIO.

OIIK-7 roToBHOCTBIO BEIOMPATH CPEICTBA
U3MEPEHUIl B COOTBETCTBUU C TpeOyemMoi
TOYHOCTBIO U YCIIOBUSIMU DKCILTyaTalluu

3HATh:- OCHOBHBIE ITOHATHSI IPUHIIUIIBI U
U3MEpPEHUS; - YCTPOMCTBO U MPUHLUII JENCTBUS
CPENCTB U3MEPEHUS, OCHOBBI; - METOJIbI HACTPOUKH
Y UCIIOJIB30BAHUS CPEJICTB U3MEPEHMUS B
[IPOU3BOICTBEHHON J€ATEIBbHOCTH - OCHOBBI
METPOJIOTHH, METO/IbI M CPEICTBA U3MEPEHNUS
(U3MUECKUX BEMYMH, IPABOBbIE OCHOBBI U
CUCTEMBI CTaHAAPTU3ANH U CeP-TU(UKALINH.

'YMeTh:- M0JIb30BATHCS CPECTBAMU U3MEPEHNUS B

COOTBCTCTBHM C YCIIOBHAMMU OKCILIyaTallkH, -




MPOBECTHU IKCIIEPUMEHTHI 110 OLICHKE TOYHO "CTH
paboTHI CPEICTB U3MEPEHUS; - OLIEHUTH CTETIEHb
BIIUSIHUS CPEACTB U3MEpPE"HHSI Ha
MIPOU3BO/ICTBEHHYIO JESITEIbHOCTD.

BrageTs:- MeTojaMu OLIEHKH, TEXHOJIOTHEN
pouecca ¢ y4€TOM HCIOJIb30BAHUS CPELICTB
M3MEpEeHHUs], - CII0COO0M BhIOOpA ONTUMAIbHBIX
CPEICTB U3MEPEHUS, OCHOBAHHBIX HA TOUHOCTH
M3MEepEHUS

OK-5 cnocoOHOCTBIO K CaMOOpraHU3alMU U
caM000pa30BaHUIO

3HATh:- HAyYHbIE OCHOBBI OPraHU3AIMH CBOETO
TpyZa, - Coco0bl M (POPMBI MOBBIIIEHUS CBOEH
KBaJIM(UKALIMK U MAaCTEPCTBA.

YMETh:CaMOCTOSTENTFHO IPUOOPETATh HOBBIE
3HaHUS, HCIOJIb3Ysl COBPEMEHHBIE 00pa30BaTENIbHbIE
1 MH()OPMAIIMOHHBIE TEXHOJIOTHH.

BrianeTh:HaBbIKAMH TPUMEHEHHS COBPEMEHHBIX WH-
(hOpMaIMOHHBIX TEXHOJIOTHA /ISl pabOTHI C HAYYHO-
TEXHUYECKOM JINTEPATYPOH.

ITK-10 crnocoOHOCTBIO OCYIIECTBIISAT U
KOPPEKTHPOBATH TEXHOJIOTUYECKHE MTPOIIECCHI B
METAJTyprUu U MaTepruagooopadboTke

3HATh:- OCHOBHBIE MTOHATHSI, IPUHIIMIIBI U
TEXHOJIOTMH B METAJUTypTUH, - OCHOBHBIE (POPMYIIbI
Y METOIMKH PacuyeTOB METAJUTYPTUUYECKUX TeUe U
000py/10BaHUs, - OCHOBHBIE 3aKOHOMEPHOCTH
TEXHOJIOTMUECKUX IPOLIECCOB ISl MOBBIILIEHUS
7((HEeKTUBHOCTH MPOU3BOICTBA YEPHBIX METAJIJIOB -
OCHOBBI TEOPHH AaBTOMAaTHYECKOTO YIIPABICHUSI.

YMeTb:- 0J1b30BaThCs MPUHIUIIAMU pa3pabOTKH
TEXHUYECKHUX PELICHUI U TEXHOJIOTUI B o0nactu
METAJLTyPrHH, - TIOJIb30BAThCS HAYYHO-TEXHUUECKON
Y TEXHOJIOTUYECKOW TOKYMEHTAIUEH, -
AQHAJIM3UPOBATh KOHCTPYKIIMU COBPEMEHHBIX NE€UYEH
Y UX 2JIEMEHTOB JUJIs TPAKTUYECKOTO UCIIOJIb30BAHMS
B METAJUTypru4eCKON MPOMBIIIEHHOCTH -
[IPUMEHSATH CHCTEMBI aBTOMAaTUYECKOTO YIIPaBICHUS
TEXHOJIOTMYECKUMH ITPOLIECCAMH B METAJUIYPruu U
MaTepuanoo0padboTKe.

BHal[eTI):- MCTOAAaMU paCy€Ta MIUXTHI K IJIaBKEC,
KUCIIOPOJIHO-KOHBEPTEPHBIX,
QJICKTPOCTAJICIINIABUJIBHBIX U MAPTCHOBCKUX II€XO0B, -
crocoOoM BbIOOpa ONTUMAJBHBIX PEKUMOB [LUIABKH
W TEXHOJIOTUN MaTepHaIo00pabOTKH

OIIK-1 roTOBHOCTEIO UCIIOIb30BaTh
(dbyHIaMeHTaIbHbIE OOIIEHHKEHEPHBIE 3HAHUS

3HATh:- MATEMaTHYECKHE METO/Ibl NCUUCTICHUH IS
MOCTPOCHUS U aHAJIM3a MaTEMaTUYECKUX MOJENEH; -
OCHOBBI HH(POPMALIMOHHBIX TEXHOJIOTHII; -
OCHOBHBIE SIBIICHUS U 3aKOHBI XUMUU, PU3UKH U
¢u3nUecKoil XMMHUU; - OCHOBBI PACYETOB Ha
MPOYHOCTH U )KECTKOCTh JI€TAJIEN KOHCTPYKIUH,
MIPUHIIUIIBI BBI00pa THITOBBIX JETANIeH; - 3JIEMEHTHI
Ha4yepTaTeIbHON T€OMETPUHN U KOMITBIOTEPHOU

rpad UKy, IPOrpaMMHBIE CPEJICTBA KOMITBIOTEPHON
rpaduky, - OCHOBBI pacueTOB Ha MPOYHOCTD U
PKECTKOCTb JI€TaJIC KOHCTPYKLIMM, IPUHIIUIIBI
BbI0Opa TUIIOBBIX JI€TaJIEH, - OCHOBHI TEOPHUH
DIIEKTPUUECKUX U MATHUTHBIX LIETIEH U
JIEKTPOMArHUTHOTO IOJIs, - OCHOBHBIE

3aKOHOMCPHOCTHU NPOICCCOB I'CHCPpAINU U




MepeHOoca TETIOTHI, ABMKEHUS )KUIKOCTH U T'a30B
MPUMEHUTEIBHO K TEXHO JIOTHUYECKUM arperaram
YEPHOU U LIBETHOM METAJIypIUH, - OCHOBHBIE
3aKOHOMEPHOCTU XUMHUYECKHUX U PUIUKO-
XMMHUYECKHUX ITPOLECCOB, POLIECCOB
MaccorepeHoca MPUMEHUTENBHO K

TEXHOJIO THYECKUM TpoIleccaM, arperaraM u
000pyno—BaHMIO TIepepabOTKH (0OoTaIIeHMS)
MUHEPAJIBHOTO CBHIPhs, TPOU3BOACTBA U 00pabOTKH
YEPHBIX U [[BETHBIX METAJUIOB, - OCHOBHBIE T'PYTIITbHI
U KJIACChI COBPEMEHHBIX MaTepUaJIOB, UX CBOICTBA U
00J1aCTH IPUME "HEHUs, TPUHITUITBI BHIOOpA. -
[PaCCUMTHIBATH M aHAIM3UPOBATh XUMUYE "CKHE U
(bU3UKO-XUMUYECKHE TPOIIECCHI, TPOUCXOAIINE
npu nepepadoTKe MUHEPATBHOTO CHIPhS,
MPOU3BO/ICTBA YEPHBIX METAIJIOB, - ONIPENETATh
($U3UKO-MEXaHUYECKUE CBOMCT"Ba MaTepuasoB Mpu
pa3IMYHbIX BUIAX UCIIBI "TaHUM;

YMeTh:- MPUMEHSATh METO/IbI aHaNIu3a U 00padOTKU
DKCIIEPUMEHTANBHBIX JIAHHBIX, CHCTEMaTU3U "POBATh
HAyYHO-TEXHUYCCKYI0 HH()OPMAIIHIO; - TIPUMEHSTh
MpOrpaMMHOE 00eCTICUeHUE JITISl PEIICHHS TUTTOBBIX
3aJ1a4 ITPOM3BOJICTBA - BBIMTOJHATE YEPTEIKHU JeTalICH
U DJIEMEHTOB KOHCTPYKIIHIA, - BHITTOTHSATH PacYeThI
Ha TIPOYHOCTH M KECT 'KOCTh, PACUCTHI JAeTalleh
MAaIIMH U MEXaHU3 "MOB, - BBIOMPATh
DJIEKTPOOOOPYIOBAHUE M PACCUN "TATh PEIKUMBI €r0
paboThI, - pACCUUTHIBATH M AaHATTU3UPOBATH
MPOIECChI TOPSHHSI TOTUINBA U TEILIOBBIICIICHUS,
BHEIII "HETO U BHYTPEHHETO TEeIJIOOOMEHA B Mevax
[PA3TUIHOTO TEXHOJIOTHYECKOTO Ha3HAYCHHUS,
BBIOHMpATh pallOHATBHBIE TEMIIEPATYPHBIE U
TETUIOBBIC PEXKUMBI PA0OOTHI METAILTYPrHYE "CKHX
neuel, - aHaT3UPOBaTh (Pa3oBbIC IPEBPAIICHHS
MIPH HATPEBaHUU M OXJIQK/ICHUH CILIABOB, -
onpeaensaTh GU3NIECKUe U MEXaHUIECKHE CBOMCTBA
MaTepHaJIOB MIPH Pa3IMYHBIX BUaX UCIBITAHUH, -
MPUMEHSATH TPOrPaMMHOE 00eCTIieUeHUE NS
[pEIICHHS TUTIOBBIX 33134 ITPOU3BOJCTBA U
00pabOTKH METAIJIOB U CIUIABOB.

Bnasers:KynbsTypoit 0€30MacHOCTH U PUCK-
OpPUEHTUPOBAHHBIM MBIIIJIEHUEM, IPU KOTO-POM
BOIIPOCHI 0€30MaCHOCTH M COXPAaHEHHS
OKpY>KaroIllel Cpe/ibl pacCMaTPUBAIOTCS B Kau€CTBE
BaXHEHUILINX IPUOPUTETOB B )KU3HU U JEATEIBHOCTH
- METOJIaMU KOMIIBIOTEPHOH rpauKu; - HaBbIKAMU
paboThI C COBPEMEHHBIMHU MPOTPAMMHBIMU
YCTpOICTBaAMHU; - METOAAMHU aHAJIHN3a

TCXHOJIOTHYCCKUX MPOUCCCOB.

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB paboT y4eOHOTro IyIaHa

[lepedeHs MOCIETYIOMNX AUCITUTLTHH,
BUJIOB paboT

J1B.1.03.0]1 ®u3nKo-XuMHs METAJITYPIHUECKHUX

He npexycMoTrpensl




[IPOLIECCOB,
B.1.06.01 Heopranuueckasi Xumust

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

B.1.06.01 Heopraauueckas Xxumust

3HATh OCHOBHBIE (PU3NYECKUE U XUMUYECKHE
CBOMCTBA PJICMEHTOB M UX COCAUHCHHIA, a TaK JKe
YCJIOBUS UX B3aUMOJCHUCTBUA.

J1B.1.03.01 ®u3nuko-xumusi METALTyprUYeCKUX
MPOLIECCOB

3HaTh OCHOBHBIE (DU3UYECCKHE U XUMUYCCKHUE
CBOIMCTBA AJICMEHTOB M UX COCAUHCHMI, a TaK K€ UX
[IPUCYTCTBUE U ITIOBEICHUE B METAJUIYPIrUYECKUX
Mpoueccax 1 arperarax.

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6m1as TpyaA0eMKOCTh TUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacnipenenenue o cemecrpam
. Bcero B Hacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
5

OO6mast Tpy10EMKOCTh AUCIIUTUTMHBI 108 108
AyoumopHhvie 3auamusi: 48 48

Jlexuuu (JI) 24 24

[IpakTudeckue 3aHATHS, CEMUHAPBI U (UITN) IPYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 24 24

Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 60 60

9. Metannyprust TyrorjaaBKuX METAJIJIOB U TOPOILIKOBAst ) )
METaJLTyprusi

1 Beenenue 2 2

7. MeTannyprus onoBa 2 2

6. MeTtamnyprusi CBUHIIA 2 2

8. Meramnyprus 6J1aropoIHbIX METAJIOB U IIATHHEI 10 10

DK3aMeH 14 14

5. Merajutyprust JIESTKUX METaJlIOB 2 2

4 Meramtyprusi HUKels, koOaiabTa U THTaHa 12 12

2. CoIpbe 1151 TPOM3BOJICTBA [IBETHBIX METAILJIOB 2 2

3. Metamtyprus Menu 12 12
But uToroBoro KOHTpoJis (3aueT, Aud.3a4eT, SK3aMeH ) - JK3aMEH

5. ConeprkaHue TUCUMILIIMHBI

Ne
paznena

HanmenoBanue PasacioB JUCHUTIIIMHBL

OOBeM ayIUTOPHBIX 3aHITHIA IO BHIAM
B yacax

Bcero

ln| 3 | np




1  (BBenenue 2 2 0 0
2 |CsIpbe 151 MPOU3BOJCTBA LIBETHBIX METAJUIOB 4 2 2 0
3 |Metamnyprust Meau 8 3 5 0
4  [Metamnyprus HUKeIs U KoOalbTa U TUTaHa 3 3 0 0
5 [Meramnyprus JIETKUX METAJIJIOB 8 2 6 0
6 (Merayuryprus cBHHIA 9 3 6 0
7  |Metanmyprust ooBa 8 3 5 0
8  |Meramtyprus 6;1aropoHbIX METAJJIOB U IJIATHHBI 3 3 0 0
9 MeTaiyprust TyroljaBKUX METaJIJIOB U ITOPOIIKOBAst 3 3 0 0
METaJLTyprist
5.1. Jlekuuu
Ne Ne Kon-Bo
e | pasnena HanMeHoBaHMe 1M KpaTKoe CoJepKaHue JIEKIIMOHHOTO 3aHATHSA 4ACOB
1 1 3HaueHue BETHHIX METAJJIOB 2
2 2 ChIpbe 171 MPOM3BOJICTBA IIBETHBIX METAJIIOB 2
3 3 MeTamtyprust Meau 3
4 4 |Metamutyprusi HUKeJs U KoOaJibTa U TUTaHa 3
5 5 MeTauryprust JIErKuxX METaIOB 2
6 6  |[Meramutyprus cBUHIA 3
7 7 Merasutyprus o1oBa 3
8 8  [Meramtyprusi 61aropoIHBIX METAIJIOB U TIATUHBI 3
9 9  |[Mertamtyprus TyroljiaBKUX METAJIJIOB U MOPOIIKOBAs METAJLTYPIus 3
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Koin-Bo
sansmua|pasniena HanmeHnoBaHue nim KpaTkoe coJiepikaHue MPaKTUYECKOro 3aHATHS, CEMUHapa 4ACOB
1 2 |Ceipbe 1 MUHEpAJbI 151 IPOMU3BOJCTBA IBETHBIX METAJJIOB 2
2 3  [Meramnyprus Meau 5
3 5 [Metamnyprus J€rkux METajjIoB 6
4 6 [Meramtyprus CBUHIIA 6
5 7 [Meramnyprus onoBa 5

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyIeHTA

Brimonuenune CPC

Bua paboTh! 1 copeprkaHue 3a1aHus

Crucok nureparypsl (C yKkazaHuEM
pasnenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

8. Meramnyprus 6maroponsbix MetamwioB 1 |1. YTkun H.W. [Ipou3BoACTBO IIBETHBIX

[1aTUHbI, 9. MeTamtyprust TyrorjiaBKux METaJIJIOB. YueOHuK. - M.: UTaTepmer 12
METAJIJIOB U MIOPOIIKOBAast METAJLTYPrus Wnxunupunr, 2000.-442c.

1. Ytkun H.U. TIpou3BoACTBO LIBETHBIX
6. Mertamnyprus cBuHIA, 7. Metamumyprust  [MeTauioB. YueOHuK. - M.: IHTepMeT 4

OJIOBa

Wuxuaupunr, 2000.-442c¢. 2. Hluspus [ A.
MeTtautyprusi CBUHIA U IMHKA. M,




Metamnyprust, 1982. 350 c.

JK3aMEH

1. Ytkun H.M. [Ipon3BoacTBO BETHBIX
MeTasuioB. YueOHuk. - M.: IHTepmet
WNuxuaupunr, 2000.-442c. 2.
Bockoboitnukos B.I'., Kynpun B.A., fIkymies
A. M., O6mmas metamutyprust. Y4eOHuK - M.
Mertamnyprus, 1998, 487c. 3.Meramtyprus
MEH, HUKEISI, COIYTCTBYIOINX 2JIEMEHTOB
1 ipo—ekTupoBanue 1exoB /M.D. Xymskos,
C.O.Knsiin, H.I'Arees. M.: Meran—nyprus,
1993. 432 c. 4.1lluBpun I A. Metammyprus
CBUHIIA U LIMHKa. M,: Metamnyprus, 1982.
350 c. 5. I'yauma H.B. TexHnonornueckue
pacueTsl B IBETHOM MeTayulyp—TUU. M.:
MeTtamnyprus, 1975. 255 ¢. 6.'anpaOex
A.A., llaneirun JI.M., HImonus FO.b.
PacueTsl NMpoOMeTaTyprudecKux
[IPOLIECCOB U aIIaparoB B [IBETHON
MeTamutypruu. YensOuHck.: Meramnyprus,
1990. 448 c. 7.Ha6oituenko C.C., FOup A A.
PacueTsl rujpoMeTaTyprudeckux
npoueccoB. M.: MUCHC, 1995. 428 c.

14

1. Beenenue, 2, Coipbe AJ1 MPOU3BOACTBA
[IBETHBIX METAJUIOB, 3. MeTamnyprust Mmeau

1. Hayana metamtyprun: YueOHUK JUis
By30B /B.W. Kopornu, C.C. Haboituenxo,

A .. Cotnukos u np. Exarepun6ypr: YI'TY,
2000.392 c. 2. MeTannyprust Meu, HUKEJ,
COITyTCTBYIOILIMX YIEMEHTOB U
npo—ekTupoBaHue 11exoB /N.D. Xymskos,
C.O.Knsiin, H.I'Aree. M.: Meran—nyprus,
1993.432 c.

16

4. Metanyprust HUKens 1 koOanbTa 1
TUTaHa, 5. MeTajutyprus JIETKUX METaJlJIOB

1. Ytkun H.W. [Ipon3BoaCTBO LIBETHBIX
METaJIJIOB. YueOHuK. - M.: TaTepmer
Wnxuaupunr, 2000.-442c¢.2.
Bocko6oitnukoB B.I'., Kynpun B.A., Skymies
A. M., O6mas Meramuryprusi. YueOHuK - M.:
Metamnyprus, 1998, 487c.

14

6. UnHOBauMOHHbBIE 00pa30BaTe/IbHbIEe TEXHOJOI UM, UCNIOJIb3yeMble B Y4eOHOM

npoiiecce
Bu
MuBoBanmodHbie a60%[rm Koin-Bo
(bopMBbI yUeOHBIX I()H 3 Kpatkoe onmcanue ayJ.
3aHATUNA ’ ’ 9acoB
JIP)
B nporiecce n3y4eHuss HOBOTO MaTepuaia CTyAeHTaM
3a]1a10TCS BOIIPOCHI, HA KOTOPBIE OHU CAMOCTOSITEILHO
Jlexnus- 6ecena Jlexun P i P 20

HaXOST OTBETHI, ONUPASICh HAa PaHee MOyuYeHHbIC 3HAHUS U
COOCTBEHHBIE YMO3AKIIOUEHUS

CoOcTBeHHBIE HHHOBAaIlMOHHBIC CIOCOOBI M ME€TO/bI, UCITOJIB3YEMbBIC B

00pa3oBaTeJIbLHOM Tpolecce

NuHoBannoHHbIE
dbopMbl 00yUeHUs

Kpatkoe onucanue u npuMepsl UCIOIb30BAHMS B TEMaX U pas3zeiax




Jleknusa-0ecena

B MponecCe N3yuCHUA HOBOIO MaTr€pualia CTyACHTaM 3aat0TCA BOIIPOCHI, HA
KOTOPBIC OHHU CAMOCTOATEIIBHO HAXOAAT OTBETHI, OIIMPAsACh HA PAHEC IMOJTYYCHHBIC
3HAHUSA U COOCTBCHHEIC YMO3aKJIHOYCHUA

Hcnonb3oBaHue pe3ynpTaTOB HAYUYHBIX UCCIEA0BAHUM, TPOBOJAUMBIX YHUBEPCUTETOM, B
paMKax JaHHOW JUCUMIUIMHBL: HET

7. ®ona oueHouHbIX cpencts (POC) ais1 npoBeAeHNs TEKYLIEro KOHTPOJIS
yCIeBAeMOCTH, POMEKYTOYHOM ATTECTALMHM 110 HTOraM OCBOCHUS AMCUHUILIMHBI

7.1. IlacnopTt ¢doHIa OLIEHOYHBIX CPEACTB

Haumenosanue Bup xoHTposs NoNo
pasnenos Kontponupyemas komnerenuus 3YHot (BKiTIOUAs 3allé_1H;/II7I
JUCIUTUINHBI TEKYIIHIiT)
Meramnyprus Meau ITK-1 crmocoOHOCTHIO K aHANIU3Y U CUHTE3Y VYcHbiit onpoc 1
Meramnyprus
P OK-5 criocoOHOCTBIO K CaMOOpPTraHU3aluy U
HUKeJs U KoOasbTa U Pedepar 1
camMo00pa30BaHUIO
TUTAHA
OK-8 rOTOBHOCTBIO ITOJIB30BATHCSI OCHOBHBIMU
Mertannyprus METOAAMM 3aILUThI TPOU3BOACTBEHHOIO MIEPCOHAIA U .
yP A B p a °p o VYcHbiit onpoc 2
CBUHIIA HAaCEJICHHUs OT BO3MOXKHBIX IIOCIIEACTBHM aBapuii,
KaTacTpod, CTUXUIHBIX OeCTBUI
Me TaILIyDrHs OIIK-7 roToBHOCTBIO BEIOMPATh CPEACTBA U3MEPEHUN
P B COOTBETCTBUU C TPeOyeMOI TOUHOCTBIO U YCIOBUSIMH| YCHBIN OIpOC 3
JIETKUX METaJJIOB
DKCIUTyaTallux
ColIpbe s
pre OIIK-1 roToOBHOCTBIO UCITOJIB30BATh KonTponpHas
IPOM3BOJICTBA 1
¢byHaaMeHTanbHble 00IIeUHKEHEPHbIE 3HAHUS pabota
LBETHBIX METAJJIOB
OIIK-3 crmocoOHOCTHhIO 0CO3HABATH COITHATBHYIO N
Brenenue N . YcHbIl onpoc 4
3HAUUMOCTb CBOEH Oynyieit npodeccun
Metamnyprust  [IIK-4 roroBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE MTOHSTHSI,
HUKEJS U KOOabTa M|  3aKOHBI U MOJIETTH TEPMOANHAMUKH, XUMUIECKOM VYcHbIl onpoc 5
TUTaHA KMHETUKH, IEPEHOCA TEIUIA U MacChl
1 PE——— ITK-10 crmocoOHOCTHIO OCYIIECTBIATH U
CBHH?;; KOPPEKTHPOBATh TEXHOJIIOTMYECKUE ITPOLIECCHI B VYcHelii onpoc 6
METaJUTYypriuy U MaTrepruanoo0paboTke

7.2. Buabl KOHTPOJIs1, IPOLEXYPbI NPOBeAeHN s, KPUTEPUH OlleHMBAHUSA

Bun xonTpons

[Tpouenypsl npoBeAeHUS U

OLICHUBAaHUA

Kpurepun onenuBanus

YcHbIit onpoc

OTBeTHI Ha BONPOCHI

Otinuno: bonee 80 % nmpaBUIIBHBIX OTBETOB
Xopomuio: bonee 60 % mpaBUIIbHBIX OTBETOB

MpenoaBaTest YnosnerBopurenbHo: bonee 40 % npaBUIbHBIX OTBETOB
HeynosnersopurenbHo: Menee 40 5 npaBUIbHBIX OTBETOB
3auteHo: PackpeiTa Tema pedepara u 6osee 80 %
MPaBUIIbHBIX OTBETOB

Pedepar 3ammra pedepara P

He 3aureno: PackpbiTa Tema pedepara He MOTHOCTHIO U
MeHee 60 % NpaBUIBbHBIX OTBETOB

YcHbIit onpoc

OTBeTHI Ha BONPOCHI

3auteHo: bonee 60 % npaBUIBHBIX OTBETOB
He 3aureHo: Menee 60 % mnpaBUIbHBIX OTBETOB

YCHBII1 onpoc

OTBeThI Ha BONIPOCHI

3auteHo: bonee 60 % npaBUIBHBIX OTBETOB




He 3aureHo: Menee 60 % mnpaBUIbHBIX OTBETOB

YcHbIi onpoc

3aureHo: bonee 60 % npaBUIBHBIX OTBETOB

OTBeThI Ha BOIIPOCHI
P He 3aureno: Menee 60 % mnpaBUIbHBIX OTBETOB

YcHBIi onpoc

3auteno: bonee 60 % npaBUIBLHBIX OTBETOB

OTBeThI Ha BONIPOCHI
P He 3aureHo: Menee 60 % npaBUIbHBIX OTBETOB

YcHbIit onpoc

3auteHo: bonee 60 % npaBUIBHBIX OTBETOB

OTBeTHI HA BOITPOCHI
P He 3aureHo: Menee 60 % mnpaBUIbHBIX OTBETOB

KonTtponbHas
pabota

3auteHo: Bepubie pacueTsl u bonee 60 % mpaBUIbHBIX
3anmTa KOHTPOJIBHOM  |0TBETOB

paboThI He 3auteno: HeBepusbie pacuers! win meHee 60 %
MPaBUJIbHBIX OTBETOB

7.3. TunoBble KOHTPOJIbHBIE 32aAHUS

Bun xonTpONS

TwumoBble KOHTPOJIbHBIC 3aJJaHUA

YcHbIit onpoc

Kaxkue cBolicTBa MeIu MCTIONB3YIOTCS MPU 000TAIIEHUH METHON PyJIbI?

Kak MOXKHO HCITOJIB30BaTh OTXOJbI MEAHOM IIJIaBKU?

Kakue oTiu4rsi OTHEBOTO H AJIEKTPOIMTUIECKOTO CIIOCO00B padUHUPOBAHUS METH?
C Kkako# 1EeNbI0 TPOBOJAT MPOAYBKY MEIHOTO IITEHHA KUCIOPOIOM?

Mertamutyprus nBeTHbIX MeTayuioB 002.jpg

Pedepar

Tems! pedeparos:

1. HampaBnieHus COBEpIICHCTBOBAHUS CHIPhS TIPOM3BOICTBA IIBETHBIX METAJIIOB.

2. HpeI/IMYH_IGCTBa 1 HEAOCTATKU IIaXTHBIX neuen IIpU MPOU3BOACTBC MCIU U HUKECJIA.
3. [Ipeumy1iecTBa ¥ HEAOCTATKH PA3IMYHBIX CIIOCOOOB MPOU3BOICTBA ATTFOMHIHHS.

4. CoBpeMeHHOE MPOU3BOJCTBO KPEMHHUSI.

YcHBIi onpoc

Kakue MexaHu3Mbl pabOTarOT MPH MOJTYYCHUH IITEHHA U dalHIITeHHA?
KakoB MexaHu3M JTUKBAIIN?

C Kako¥ LEJBI0 K IIAXTHBIM I1€4aM yCTaHABIMBAIOT BHEIIHUE TOPHBI?
Kakwne npoiieccbl IpoTeKaT B METAJUIAX MPU KPUCTATIU3AIUN?

YcHbli onpoc

Kakue napameTpbl OroBapuBarOTCsl HOPMaTUBHBIMU JJOKYMEHTaMu?

Kakumu TOKyMEeHTaMy OTOBapUBAIOTCS TPEOOBAHMSI K MPOTYKIH 1IBETHOM
MeTaJLTypruu?

Kakiumu HHCTpyMEHTaMU MPOU3BOIUTCS KOHTPOJIb TEMIIEPATyphbl B METAJLTY PrUYECKUX
arperarax?

Kakumu HHCTpYMEHTaMU MOJIb3YIOTCS ISl 3aMepa TeOMETPUIECKUX Pa3MEPOB
[POAYKINY [IBETHOW METaJLTypruu?

YcHBIi onpoc

Kaxumu crioco0aMy MOYKHO MOJTyYUTh CBUHEL?

Kakue MeTayurypruueckue TEXHOIOTUH JUIsl TOJyYeHHs [IBETHBIX METAJIIIOB MOTYT
[OJIyYUTh pa3BUTHE B Onkaliliel nepcrnekTuse?

KakoBbI IperMyI1ecTBa KOMIJIEKCHOH nepepaboTKi CBUHIIOBOCOAEPIKALIETO ChIPbs?
Kakue CyliecTByIOT TEXHOIOTUHU pa3elICHNs] CBUHIIA, MEIU U kKele3a?

YcHbIi onpoc

Kaxkue ra3nl SBISIOTCS B3pLIBOOHaCHbIMI/I?

KakoB mopor B3psIBA€MOCTH BOJIOPOJIa B CMECH C KUCIOPOJIOM?

KT0 oTBeuaeT 3a pa3pabOTKy IUIaHa 3BaKyalluy B TNIABUIIBHOM Iiexe?

B kakoMm TOKyMEHTE CBOJSTCS BCE MEPONPUSITHS MO JTUKBUIAIIUN BO3MOKHBIX aBapuii?

YcHBI o1poc

Kakoe 3HaueHue I pa3BUTHS YEJIOBEYCCTBA HMEJIO OTKPBITHE CBOHCTB IIBETHBIX
METaaoB?

C KakuX BPEeMEH YeJIOBEYECTBO HAYYHIIOCH MCITOJIB30BATh IIBETHBIC METAJLIBI?
UTO MO3BOHIIO U3MEHHUTD B )KU3HU M CO3HAHUU JIIOJICH YMEHHUE U3BJIEKATh U
HMCIIOJIB30BATh [IBETHBIE METAJUIBI?

Kak oTpa3miock OTKPHITHE HOBBIX CIIOCOOOB MPOM3BOACTBA MEAH HA PA3BUTUHU
MTPOMBIIIICHHOCTH ¥ HAYKH COBPEMEHHOTO YeI0BeYCCTRA?

Kontponsnas
pabota

3aI[aHI/IeI pacCcuuTaTb OCHOBHOCTD IJIaKa W COACPKAaHNEC KOKCa AJId IMOJTYUYCHUS
6pI/IKeTOB, HCO6XOI[I/IMOFO JIIS HOCJ'ICI[yIOIJ.[CfI MEIHOM IIJIaBKH.




8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecTiedeHUue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
a) ocHoeHas aumepamypa:
1. V¥Yrkun, H. U. [Ipon3BoacTso HBETHBIX METAILIOB. - M.: HTEpMeT
Nuxunupunr, 2000. - 442 c. wi.
2. VYtkun, H. U. IIponssBoacteo nsetHsix MetaiioB H. M. YTkuH. - 2-¢
3. - M.: Uartepmer Unxxunupunr, 2004. - 442 c. ni.

6) OononHumMenbHaAs IUMmepamypa:
1.  Vrtkun, H. W. [IpousBoactso nBeTHbIX MeTamioB H. M. YTkuH. - 2-¢

u3ll. - M.: Uarepmer Unxxunupunr, 2004. - 442 c. ui.

8) omeuecmeenHule U 3apyOenHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. 1.Hab6oituenko C.C., FOup A.A. Metoanueckoe nocodue. PacueTsr
rugpoMeraiuryprudeckux mnpomeccos. M.: MUCHC, 1995. 428 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs JOKYMEeHTAIlUsA

Her

9. I/IH(l)OpMaIII/IOHHLIe TEXHOJOI'MM, HCITOJIB3YEMbBIE ITPH OCYIIECTBJICHUHA
Oﬁpa3OBaTeHLHOFO nmponoecca

[TepedeHpb UCIIONB3YEMOTO ITPOrPAMMHOTO O0CCIICUCHHMS:
1. Microsoft-Office(6eccpouno)

[TepeueHb HCITOTB3YEMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
1. -Crannaptundopm(b6eccpoyuHo)

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

No OcHoBHOE 000pyI0BaHKE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun zangaruii a I_l MpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTIeUeHUE, UCTIONB3YEeMOe IS
YA pa3IMYHBIX BUAOB 3aHATUN

Jlexuun Kommnbrorep, BUAEONIPOEKTOP

CamocTrosgreapHas

paGoTa cTyleHTa Kommnbrorep, BUACONPOEKTOP




