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®DoHJ OIEHOYHBIX CpeACTB To auciuiuimHe «CoBpeMeHHBIC MPOOJIEMBI IMPOM3BOACTBA I[BETHBIX
METaJIJIOB» JUIS TEKYIIEH/ NPOMEKYTOUYHOH aTTecTalu pa3paboTaH B COOTBETCTBHHM ¢ DenepaibHbIMU
rOCYIapCTBCHHBIMH TPEOOBAHUSIME BBICIIETO OOpa30BaHUsI 10 CHEIUATLHOCTH / HAIPABICHHUIO MTOATOTOBKU
2.5.21«MamuHsbl, arperaTtbl U TEXHOJIOTUYECKUE TPOIIECCh» Ha OocHOBe Pabouell mporpaMMbl TUCITUTLTAHBI
«CoBpeMeHHBIE TPOOIIEMBI TPON3BOICTBA IIBETHBIX METAJUIOBY, YTBEPIKICHHOHN PEIIEHNEM YIEHOTO COBETA OT
24.03.2026 1., [Tonoxenus o hopmupoBannu PoHaa oneHOIHBIX cpeacts o auctumuinae (POC), [Tonoxenuns
0 TPOBEICHUU TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W TPOMEKYTOYHOH aTrectanuu oOydvaromuxcs 3[Y,
IMomoxxenuss o rocymapcTBeHHON wurToroBod arrectanuu (I'MMA) BBIMTYCKHUKOB IO 00pa30BaTEIbHBIM
mporpamMmam Beictero oopazosanns B 3I'Y nm. H.M. ®demopoBckoro.

1. IlepeyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUS MO JUCHHUILUIUHE (MOIYJIIO0),
COOTHECEHHBIX C IJIAHNPYEMbIMH Pe3yJIbTATAMHU 00Pa30BaTebHOI NMPOrpaMMbl

Tabnuna 1. KoMnereHIMu 1 MHAMKATOPbI UX TOCTUKEHUS

KOI[ U HAUMCHOBAHHEC KOMIICTCHIINH I/IHIII/IKaTOpBI JOCTHIXKCHUA

Tabmuma 2. [Tacnopt GoHIa OIIECHOYHBIX CPEICTB

Kon pesynbrata .
KonTponupyembie OrneHOYHBIE CpelICTBA TeKyIel aTTecTalluu
00y4eHHUS 110
Neri/nt paszensi(TeMbl)
HMCHUTITHHBI AMCLMILIHHE/
A MO0 HaumenoBaHnue dopma
3 kypc

2. TumnoBble KOHTPOJIbHbIE 32 IaHNsI WJIH HHbIE€ MAaTEPHAJIbl, HE00X0IMMBbIE JJIsl OIleHKH
3HAHMH, YMEHMi, HABBIKOB M (WJIH) ONbITA JESTEJIbHOCTH, XaPAKTEPHU3YHOIIHe
npouecc GopMUpPOBaHMS KOMIETEHHUI B Xo0Je OCBOeHHsI 00pa3oBaTeIbLHOM
NMpPorpamMmbl.

2.1. 3apaHus AJs1 TEKyLIero KOHTPOJIA yCleBaeMOCTH

1. JlaiiTe onpeneneHue BETHBIM MeTajiaM. KakoBbl OCHOBHBIE 00J1aCTH X PUMEHEHUS B
TEXHHUKE U MPOMBIIIIEHHOCTH ?

2. OxapakTepHu3ylTe COBpPEMEHHYIO CTPYKTYpPY MPOU3BOCTBA U MOTPEOICHUS OCHOBHBIX
LBETHBIX METAJUIOB (QJIFOMUHUM, M€/lb, LINHK, HUKEJb, TUTAH).

3. Ha3oBuTe OCHOBHBIE MUPOBBIE TEHACHIIMU B Pa3BUTHH [IBETHON METAIITypPIruH (CHIKEHHE

KadecTBa py/I, SKOJOTUYECKHE TpeOOBaHUs, ITU(POBU3ALIHS).
4. B uéM 3aKiII04ar0TCsl OCHOBHBIE IPOOJIEMbI ChIphEBOM 0a3bl 1IBETHOI MeTayutypruu Poccun?

5. KakoBbl 0COOEHHOCTH U OCHOBHBIE CITOCOOBI 000TALIEHHS TPYIHOOOOTaTUMBIX Py IBETHBIX
METaJJIOB?

6. OObscHUTE 3HaueHUE NepepadOTKU TEXHOTEHHOTO ChIpbsl (LIUIAKOB, XBOCTOB, JIOMA) JUIS
YCTOMYHMBOTO pa3BUTHUS OTPACIH.

7. CpaBHHUTE YJENbHYIO SHEPIrOEMKOCTh TOJYyUEHUS aIFOMUHUSI, MEN, HUKEJS U TUTaHa.
VYkaxure GpakTopbl, BIUAIOIINE HA SHEPro3aTPaThl.

8. KakoBbl cOBpeMeHHbIE TIOJIXO/IbI K IMOBBIILIEHUIO SHEPro3(h(PEKTUBHOCTU IIPU MTPOU3BOICTBE
LBETHBIX METAJIOB?

9.  OnuummTe OCHOBHBIE UICTOYHHKH M XapaKTep aHTPOIIOI€HHOTO BO3AEHCTBUS MPEATPUITHI

LIBETHOW METaJULypIrUH.

10. HazoBuTe NpHOPUTETHBIE HAIIPABJICHUS CHUKEHUS DKOJIOTUYECKON HArpy3KHu IIpH
IIPOU3BOJICTBE LIBETHBIX METAJIJIOB.

11. KaxoBbl nepcrneKTHBbl UCHOIb30BaHUS BTOPUYHOTO CBIPhS (JIOMa, OTXOJIOB) JUIsl pEIICHUS
HKOJIOTUYECKUX U PECYPCHBIX Tpobiaem?




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Urto Takoe «1udpoBOi TBOWHUKY» 000PYAOBAHHS M KaK OH IPUMEHSETCS B IIBETHOU
METaJIITyprun?

OxapakTtepu3yiTe posib IPOMBIIIJIEHHOTO HHTEPHETA BENIEH B YIIPABICHUHU
TEXHOJIOTMYECKUMU MPOLIECCAMH B METAJLTYPTHUU.

KaxoBbl BO3MOKHOCTH U OTPaHUUYEHUS I IMTUBHBIX TeXHOJIOTUui (3D-nevyatu) npuMeHUuTENbHO
K IPOU3BOJICTBY IIBETHBIX METAJJIOB U PEMOHTY 000Dy I0BaHWMSI?

Onuiure coOBpeMeHHbIE MOIX0/Ibl K aBTOMATH3aUU 1 pOOOTH3AIMH ONEepaluii B IIBETHOU
METaJIITyprUH.

Kakue cyniecTByrOT IepCeKTUBHbBIE HAIIPaBICHUS PA3BUTHS IUIABUIIBHBIX arperaTtoB Jis
LBETHOW METaJUTypIruu?

HazoBute coBpemenHbIe TUIIBI 000pYAOBaHUS 1JI HEMPEPHIBHON PA3JIMBKHU U MMPOKATKU
LBETHBIX METAJLJIOB.

[lepeuncnure mpo6iieMbl U MEPCHEKTUBBI UMIIOPTO3aMEIIECHUS B 00JIaCTH 000PYI0BaHUS U
TE€XHOJIOTHUM JIJI LIBETHOM MeTaJLTypruu Poccuu.

Kaxue nHHOBaIMOHHbBIE TEXHOJOTHYECKHE PElIeHUs Hanbosee BOCTpeOOBaHbI IPU
nepepadoTKe KOMIUIEKCHBIX PYJ] LIBETHBIX METAJIIOB?

OxapakTepu3yiTe KIt0UeBble HAyUYHO-TEXHUUECKHE MPOOIeMbl IPONU3BOCTBA MNIMHO3EMA U
ITFOMUHMUSL.

B uém cocTodat coBpeMeHHbIe po0IeMbl aBTOTEHHOM MJIaBKU MEAHOTO CHIPhS U IYTH HX
peuienus’?

KaxoBbl HampaBieHUs! COBEPIICHCTBOBAHUS TEXHOJIOTUU U 000PYIOBAHUS TIPU
MMPOMETAILITYprUuecKOM IPOU3BOJCTBE HUKENS U KoOambpTa?

HazoBute 0cobeHHOCTH U TPOOIIEMBI THAPOMETAILTY PrUYecKOi repepadoTku OeAHOTO U
YIOPHOTO ChIPbsI LIBETHBIX METAJIJIOB.

KaxoBbl TeHI€HIINN pa3BUTHS 000PYIOBaHUS 7Sl POKATKU U MPECCOBAHMSI LIBETHBIX
METaJJIOB?

CdopmynupyiiTe OCHOBHBIE 337]a4, KOTOPbIE CTOAT Nepe]] YUYEHBIMU U HHXKEHEPAMU IS
o0ecrieyeHrss ”HHOBAI[MOHHOTO PAa3BUTHUS IIBETHOM MeTayuTyprun B Poccun.

2.2. Tembl nMCbMEHHBIX PadoT (3cce, pedepaThl, KypcoBbie padOThI U AP.)

MupoBoe Npou3BOJCTBO U MOTPeOIEHNE OCHOBHBIX IIBETHBIX MeTaiioB. KitoueBble HTpoKu
(Kuraii, Poccus, Unnn, Ilepy). CHukeHue kauecTBa pyJl, pOCT KalUTaJIbHBIX 3aTparT.
IIpropuTeThl THHOBALIMOHHOIO pa3BUTHs B Poccuu.

PaboTa ¢ KOMIUIEKCHBIMU pyJlaMU U TEXHOTEHHBIMH 0TX0/1aMHi. CTIocOOBI 0OOoTaeHus
TPYAHOOOOTaTUMBIX py. AHaIN3 3apyOeKHbIX MPAKTUK NepepabOTKU YIIOPHOTO CBIPbSL.
DOHepro€MKOoCTb MOJIyYECHUS aTIOMUHUS, MEJIU, HUKEII, TUTaHa. BHenpenue
sHeprocoOeperaromux TexHouoruil. O630p METO/10B CHU)KEHUS BBIOPOCOB TAPHUKOBBIX I'a30B.
AHTPOTIOTEHHOE BO3/IEHCTBUE METAJUTYPrHUeCKuX npeanpustuii. OreHka puckoB 1 yuiepoa.
VHHOBauy B MUHUMH3ALlUU BO3/I€HCTBHS (3aMKHYThIE IIUKJIbI, TepepaboTKa OTXO/I0B.
[udpossle 1BOMHUKHN 000PYAOBAHUS, TPOMBIIIJIEHHBI HHTEPHET BEllel, CUCTEMBI
MOHMUTOpPHHrA. [I[puMeHeHne afquTUBHBIX TEXHOJIOTUH Il PEMOHTA U U3TOTOBJICHUS I€TaJICH.
B pamMkax npakTHKy — aHAJIN3 KEHCOB BHEIPEHUSI.

Knaccudukanus mamms u arperatoB. [InaBuibHbIe arperatsl, 000py/10BaHUE IS TUThS U
MpoKaTKu. TeHAeHIIN: aBTOMaTHU3allHsl, TOBBIILIEHUE POU3BOAUTENbHOCTH. [IpakTrKa —
KOHCTpYHpOBaHHe y3110B o0opynoBanus B CAD.

Jns Beex:

Amnanu3 myOnukanuit u3 )xKypHano «LIBeTHble MeTayuibl», «M3BecTust By30B. L{BeTHas
MeTtamutyprus», «Haydsslil BecTHUK ApKTUKWY, «KynbTypa, HayKa, IPOU3BOJICTBOY
N3zydenune nunpoBbIX mIaTGopm i METaUTypruu (IPOMBIIUIEHHBIH HHTEPHET Belleid,
undpoBbIE ABOWHUKH).



2.3. ®oHA OLICHOYHBIX CPE/ICTB

1. 3axaHue 3aKPBLITOr0 THIA HA YCTAHOBJIEHUE COOTBETCTBUS (5 LIT., yPOBEHb CJIOKHOCTH:

cpeaHmii)

3apanue 1.1. YcTaHOBUTE COOTBETCTBHE MEXY METANIOM U OCHOBHOM 00JIACTBIO €r0 TPUMEHEHUSI.

Merain O06acTh MPUMEHEHHS

1. Anromunuit A. CBepXIIpOBOJHUKHU, aTOMHAs SJHEPreTUKA, XUMUUECKast
anmnaparypa

2. Menp b. ABuactpoenue, aBTOCTpOeHHE, yIaKoBKa ((oibra),
ANEKTPONPOBOIKA

3. HuoGuit B. DnekTporexHuka (mpopojia, Kabesan), TEIII000OMEHHHUKH, CTUIABBI

4. Tutan I'. Camosi€TO- M pakeTocT

3aganmue 1.2. YcTaHOBUTE COOTBETCTBUE MEXK/IY CIIOCOOOM O0OTAIeHHUS U €T0 TPUMEHEHHUEM JIJIs

KOHKPETHOT'O THIIA CBIPbSI.

Crioco6 oboraieHus

Tun ceipbsi/mpuMeHeHne

1. ®dorarms

A. MarauuTHsle pybl XKelle3a U peIKUX METaJUIOB

2. MarauTtHas cenapauus

b. 3onoTocoaepxaiiue pyibl, aliMasbl

3. 'paBuTamnmonnoe
oborariexue

B. Cyneuanbie pyasl IBETHBIX METAIJIOB

4. DnexTpocTaruyeckas
cenapauus

I'. Paznenenue MHUHCPAJIOB I10 3JICKTPOIIPOBOJHOCTHU

3aganmue 1.3. YcTraHOBUTE COOTBETCTBUE MEXKIy HHHOBAIIMOHHOM TeXHOJIOTHEH 1 e€ 3 (dexToM B

[IBETHOM METaJITypruu.

Texuomorus

Dddekt

1. Ludpooit 1BOINHMK MIaBUIBHOTO
arperara

A. CHnmxenue sHeproszarpar Ha 10-30%

2. BHeapeHnue poOOTH3MPOBAHHOTO
KOMILIEKCA JINThS

b. MOHUTOPUHT U onTUMU3aLMs IpoLecca,
MPOTHO3UPOBAHUE aBAPUIA

3. CucremMa MOHUTOPUHIA BEIOPOCOB B
peaJIbHOM BpEMEHU

B. IoBsiienne 6e30nacHOCTH TpyAa, CTAOUIBHOCTh
KadyecTBa

4. YcraHOBKa peKynepanuu Ternsia
OTXOJISIIUX ra3oB

I'. OneparuBnbIit KOHTpOINB coOmoaenus [1/1K,
CHIDKEeHHE mTpadoB

3ana}me 1.4. YcTaHOBUTE COOTBETCTBHUE MCKAY O6Op}IJIOBaHI/IeM M €T0 HA3HAYCHUCM.

O6opyaoBanune

Hasznaueunue

1. ITeus B3Bemennou miasku (I1BIT)

A. HpOI/BBOI[CTBO aJIIOMUHUS U3 TIIMHO3EMA

2. DnexTpoaun3ép (aTrOMUHUEBBIN)

b. O6xur cyabGuIHBIX METHBIX KOHIICHTPATOB

3. MHJI3 (mammHa HenpepbIBHOTO
JIUTHS)

B. JIntbe 3aroToBOK

4. IIpokaTHbIi CTaH

I'. O6paboTka MeTasia JaBJICHUEM

3apanue 1.5. YcTaHOBUTE COOTBETCTBHE MEXy KJIACCOM LIBETHBIX METAJUIOB U KOHKPETHBIM

IMPCACTABUTCIICM.

Knacc meTamios

[Tpumep




1. Tsoxénple IBETHRIE METAILIEI A. 301010
2. JIErkue 1BETHHIE METAJLIbI b. Boasdpam
3. briaropoanbie MeTaLIbI B. Anmomunuit
4. TyronjgaBkue MeTalIbl T'. CBunen
1. 3aaHue 3aKPbITOr0 THUIIA HA YCTAHOBJIEHHE MOCJI€10BATEIBLHOCTH (5 IIT., yPOBEHb

CJI0’KHOCTH: HU3KHi—CPeIHHUI)

3anganmue 2.1. PacctaBbTe B IPaBUIHHOM MOCIIEAOBATEIFHOCTH OCHOBHBIE CTAIMH MTEPepabOTKH
CyJIb(PUIHON METHON PYIBI.

1. PadpuanpoBanue (OrHEBOE/IEKTPOITUTUIECKOE)

2. JIpobGnenune u u3MenbueHue pyIbl

3. KonBepTupoBaHUe MEIHOTO LITEIHA

4. TlnaBka Ha mreiH (B meun [1BI1 wim oTpakatenbHON TIeUn)

5. ®noranuonHoe oborameHne (MoIy4eHue MEAHOTO KOHIIEHTPATa)

3aganmue 2.2. YcTaHOBUTE MTOCIIEIOBATEIBHOCTD STAIOB TEXHOJIOIMYECKOTO IpOoIlecca MPOU3BOCTBA
IpoKaTa U3 aTFOMUHHS, HAYWHAs C TIOJTyYeHUs] MeTallIa.

1. XosogHas mpokartka (JeHTa, (hobra)

2. DIeKTpOIU3 KPUOIHUT-TIIMHO3EMHOTO paciuiaBa

3. Tepmuueckast 06paboTKa (OTXKHT, 3aKaJIKa, CTAPCHHUE)

4. T'opsiuast mpoKaTKa Cisi00B Ha IPOKATHOM CTaHe

5. HenpepriBHOE 1UTHE 3aroToBOK (cis1608) Ha MHJI3

3aganue 2.3. PaccTaBbTe B IpaBUIILHON IOCIIEI0BATENIBHOCTH 3TAIlbl TUIIOBOTO HAYYHOT'O
WCCIIETIOBAHMS 110 ONITUMHU3AIUK COCTaBa CIUIaBa, HAYMHAS ¢ (POPMYIHPOBKU IPOOIEMBI.
1. AHanmu3 nuTepaTypHBIX JAHHBIX M TOCTAHOBKA IENN PaOOTHI

2. O6cyxkaeHne pe3ybTaToB U (HOPMYITHPOBAHUE BHIBOIOB

3. [IpoBeaeHue 3KCIIEpUMEHTATIBLHOM TUIABKH CIIIaBa (pacuéT MIMXTHI, TJIaBKa)

4. UcnipITaHus MOJIYYEHHOTO CIlIaBa (MEXaHUYeCKHe, KOPPO3UOHHBIE CBOMCTBA)

5. Beibop 6a3oBoro cocraBa ¥ aKkTOPOB JJIsi BAPbHPOBAHUS

3aganue 2.4. YCTaHOBUTE MOCIIEI0BATEILHOCTD UCIIOJIB30BAHUSI PA3IMUHbBIX METOJIOB NPU
KOMILIEKCHO! IlepepaboTKe YITOPHOTO HUKENIb-KOOAIBTOBOTO ChIPhs (HAUYMHAsI ¢ TOATOTOBKHU ChIPhS K
nepepadboTke).

1. I'mapomeranmyprudeckas nepepadoTka (aBTOKJIABHOE BbIIEIAYHBAHNE)

2. IpobieHue 1 U3MelIbuYeHUe pyibl

3. CoptpoBka 1 oboraiieHue py/sl (¢ HOTydeHHEeM KOHLEHTpaTa)

4. DnexTponu3 (MoTyYeHUuEe METAUNTMYECKUX HUKES U KoOambTa)

5. IlupomMeTasurypruueckas miaBka KOHIIEHTpaTa Ha GaiHIITeH

6. PapunupoBanue daiHImTEHA U pa3AeIeHNE METAJUIOB

3aganue 2.5. YKaxuTe Mocaea0BaTeIbHOCTb ATANOB BHEAPEHUS TEXHOIOTHH «IIU(PPOBOI TBOHHUKY
Ha METAJUTyPTUYECKOM arperare.

1. [locTpoenne MaTeMaTHUECKON MOJIENHN MTpoLiecca Ha OCHOBE (DyHAaMEHTaIbHBIX 3aKOHOB

2. IlpunsTre pemeHnii (ONTUMU3aLus, IPOTHO3UPOBAHNE) HA OCHOBE aHAIN3a

3. YcranoBka natunkos (IIoT) Ha peanbHOM 000pyI0BaHUM

4. CpaBHEHHUE BBIXOAHBIX JAHHBIX MOJEIH U PEATBbHOTr0 Mpouecca (MIeHTU()UKALUS OTKIOHEHHIA)

5. UnTerpauust MOAeNu U pealbHbIX JaHHBIX (OOHOBJIEHHE MOJIENU B peaIbHOM BPEMEHH )

6. IIpoBeneHNE ONBITHO-NPOMBIIUIEHHBIX UCIIBITAHUI U HACTPOMKa MOJIENH

2. 3aganue KOMOMHUPOBAHHOIO THIIA ¢ BBIOOPOM OTHOT'0 BEPHOI'0 OTBETAa U3 YeTBHIPEX U
000CcHOBaHMeM (5 IIT., yPOBEHb CJI0KHOCTH: CPeAHUI—BbICOKUIN)



3apanue 3.1. UTo U3 epeUnCICHHOTO SBIISIETCS TIIaBHON TPOOIEMOM THAPOMETaLTY PrHIeCKOM
nepepaboTKu OeTHBIX CYyNb(UIHBIX MEIHBIX PYy?

A) Bpicokast BSI3KOCTb ITyJIBITBI

b) OGpa3oBanue 3eMeHTapHON Cepbl, TACCUBUPYIOIIEH TOBEPXHOCTh YACTHII

B) Koppo3sus o6opynoBanus Gprop-uoHamu

I') HeB03MO>XXHOCTb MCII0/Ib30BaTh ABTOKJIABbI

3aganue 3.2. Kakoii cmoco0 nepepaboTKku MEIHOTO KOHIIEHTpATa SIBJISIETCS HauboJee
MIPOrPECCUBHBIM 110 YHEProd((HEKTUBHOCTH U SKOJIOTHUYHOCTU?

A) OtpaxarenbHas IJIaBKa

b) lllaxTHas miaBka

B) ABTorennas mnaBka B neuu B3BemeHHOU 1m1aBku (IIBI1) min Bo B3BEIICHHO-KUIISIIIEM CIIO€
I') DnekTporiaBka

3ananme 3.3. Kakoe U3 yTBEpKIACHUM O MUPOMETAILITYPIHUYECKOM MTPOU3BOACTBE HUKETS U3
CYIb(QHUIHBIX Pyl SIBISAETCS BEPHBIM?

A) OcHoBHas 11e71b TJIaBKKM Ha (GalHIITEHH — yAaJIeHHE Keye3a

b) OcHoBHas 1enb 11aBku Ha GaHINTEHH — y1aleHue cepbl

B) KouBeptupoBanue QaifHiTeiiHa MPOBOJAT B JIEKTPOYTOBBIX IMeYax

I') [1naBky Ha (alfHIITEHH TPOBOIAT B OTPAKATEIBHBIX ITeYax

3aganue 3.4. UTo 13 IEPEUNCIEHHOIO HE SIBISIETCS IPEUMYIIIECTBOM HENPEPBHIBHON pa3/IuBKU
3arotoBok (MHJI3) no cpaBHEHHUIO ¢ pa3iIMBKON B U3JI0KHUIIbI?

A) IloBbllIeHNE BBIX0/1a TOJHOTO (OTCYTCTBHE NPUOBUIHLHON YaCTH)

b) CHmxenue TpyA0EMKOCTH M SHEPro3arpar 3a cY€T COBMELIEHHUS MTPOLIECCOB

B) B03MOXHOCTB MOJTy4aTh 3arOTOBKH OOJIBIIIOTO IIEPEMEHHOTO CEUSHHS

I') ®opmMupoBaHe MEJIKO3EPHUCTON CTPYKTYpPbI METaJlIa 33 CUET YCKOPEHHOIO OXJIaXICHUS

3ananme 3.5. Kakas u3 nepeurcieHHbIX Mep Hanbosee 3¢ (eKTUBHA [Tl CHIKEHUS
SHEProONOTPEOICHUS MIPH ANEKTPOITH3E ATFOMHHHUS?

A) YBenuuyeHue CUIIbl TOKA IPU NOCTOSIHHOM HanpsHKeHUU

b) 3amena 060xkEHHBIX aHOA0B HA aHOBI Conepoepra

B) IlpumeHeHne MHEPTHBIX (HEPACXOAYyEMbIX) aHOI0B

I') CHuxeHue pacCTOSHUS MEX/1y aHOJIOM U KaTo/10M (MEXIOJIIOCHOTO PACCTOSIHUS)

1. 3aganne KOMOMHMPOBAHHOIO THIA C BLIOOPOM HECKOJbKHX BAPHAHTOB OTBETA U
o0ocHOoBaHMeM (5 IIT., YPOBEHb CJIOKHOCTH: BBICOKHI)

3ananue 4.1. Kakue u3 nepeqnciieHHbIX (aKTOPOB 00OCHOBAHHO pACCMaTPUBAIOTCS KakK Ti100albHbBIE
BBI30BBI JUIsI MEHOH MPOMBIIIUIEHHOCTH?

1. [TocTosiHHOE CHUKEHHE CO/Iep KaHMsI METU B TiepepadaThIBaeéMbIX pyJlax (TEHACHIIMS K
3a0alaHCOBBIM pyAaMm)

2. 3ameHa MeJHBIX Kabenel Ha aJTlOMUHUEBbIE B SHEPTreTHKE

3. Heo6xoaumocTh nepepaboTKH TPYAHOOOOTaTUMBIX YIOPHBIX PY/ (MBIIIBIKOBHCTBHIX,
HUKEIUCTBIX )

4. CHuXeHue MoTpeOHOCTH B MEJIU B 3JIEKTPOHUKE

3aganue 4.2. Kakue yTBEpXACHUs O IPUMEHEHUH THAPOMETAIUTYPTUYECKUX METOI0B (KyUHOTO,
aBTOKJIABHOT'O BbIIIIEJIaUMBAHUS) SBISIOTCS BEPHBIMU?

1. KyuHoe BbIlIeIaunBaHue MPEANOUTUTEIBHO sl O€AHBIX OKMCICHHBIX Py U TEXHOT€HHBIX
OTXOJI0B

2. 'mapomeTamtyprust HOJTHOCTBIO UCKITIOYAET TEIUIOBOE 3arpsi3HEHUE aTMoc(hephl

3. ABTOKJIaBHOE BbIIlIE€TauMBaHNE TTO3BOJIET NIepepadaThIBaTh YIOPHBIE CYIb(UIHBIE KOHIEHTPATHI
0e3 obxura

4. I'mppomMeramnyprus B 2—3 pasa 3HEproémMue nupoMeTayprum



3ananmue 4.3. Brioepure npo0iaembl, akTyaabHbIE JUIsl TATAHOBOW MPOMBIIIIIEHHOCTH Poccun.

1. Jedunut cOGCTBEHHOTO CHIPhsI (MIIBMEHHUTA, PYTHJIA) U 3aBHCUMOCTh OT UMITOPTa

2. OTcyTCTBHE TEXHOJIOTMH MOJTYYEeHHUs TyOUaToro TuTaHa

3. DxoHoMHu4ecKkas Hea(h(HEKTUBHOCTb THAPOMETAIITYPrUYeCcKOl nepepaboTKu OeAHBIX Py

4. Bbicokasi CTOMMOCTb IIPOU3BO/ICTBA 110 CPABHEHMIO C 3apyOekHbIMU auaepamu (Kuraii, Snonus,
CIIA)

3ananue 4.4. Kakue COBpeMEHHbIE TEXHOJIOTMUECKUE PELICHUS OTHOCSTCS K CTPATETHH «3€JIEHON
METaJLITyprum»?

1. IlonHas repmeTn3anus 3IEKTPOIN3EPOB C CUCTEMOM ra300TcOCa U OUUCTKH

2. Wcionb30BaHue BO30OOHOBIIIEMBIX HCTOYHUKOB dHEprun Ha 50%+ AJist 3JIeKTpoIin3a allfOMUHUS
3. IlepepaboTKa TEXHOI'€HHBIX OTXO0/0B (LIIAKOB, XBOCTOB) JIJIs1 U3BJIEUECHUSI METAJIIOB

4. 3ameHa 3J1EeKTpoIM3a AIFOMUHUS KapOOTEPMHUUECKUM BOCCTAHOBIEHUEM

3ananmue 4.5. Kakue U3 nepeynciaeHHbIX HANPaBICHUH pa3BUTH 000pyI0BaHUS A1l 00pabOTKH
LBETHBIX METAJIJIOB SBIISIOTCS COBPEMEHHBIMH U MEPCIIEKTUBHBIMU?

1. Co3nanue MUTEHMHO-TIpOKaTHBIX arperaToB (coBmernenre MHJI3 + nmpokaTHbIi cTaH)

2. YBenuueHue ckopocTu npokaTtku a0 30—40 m/c (a1 anroMuHus)

3. Bueapenue cuctem aBTOMaTHUECKOM HACTPOIMKHU 3a30pa BaJIKOB Ha ocHoBe U

4. ITonHbI# OTKA3 OT TUAPABIUYECKUX CUCTEM B MPOKATHOM 000PYAOBaHUU

2. 3agaHue OTKPBITOrO0 THIIA C PA3BEPHYTHIM OTBETOM (5 IIT., YPOBEHb CJI0KHOCTH:
BbICOKHIA)

5.1. CpaBHUTE TUPOMETAILTYPTUUECKUN U TUAPOMETAIUTYPrUYECKUI CIOCOOBI IMOTYYEHUSI METU U3
CyIb(QUIHBIX PYJI/KOHLIEHTPATOB. YKaKUTE JOCTOMHCTBA M HEAOCTATKU KaXJI0ro MeToza. B kakom
clly4ae MpealouTUTENbHEE KaKIAbIH U3 HUX?

5.2. ChopMynmpyiiTe TpU KIFOUYEBBIC TPOOIEMbI YTHIIH3AIMH IUIAKOB METHOW TUTABKU U
MPEITIOKUTE BOSMOXKHBIC ITyTH UX PEIICHHUS.

5.3. Ilpeanoxute CTPYKTYpy U 000CHYHTE HEOOX0AUMOCTh pa3pabOTKH «IIM(PPOBOTo IBOMHUKA» IS
POTOpPHOM Meun 00XkKHUra IUHKOBBIX KOHIIEHTpaToB. Kakue napameTpsl JOKHBI KOHTPOJIUPOBATHCS?

5.4. OnummTe TEXHOJIOTHUECKYIO CXeMy IepepaboTKH altoMUHUEBBIX O0aHOK (Jiom). Kakoe
000pyI0BaHUE UCIIONIB3YETCs?

5.5. CpaBHuTe nABa BHMJa XOJOJHOW IPOKATKH JIEHT M3 IBETHBIX METAJUIOB: JBYXBAJIKOBas M
4yeThIpEXBaIKoBas (KkBapTo). B uéM npeumyiecTBa kBapTo-craHa? YKaKuTe, A KaKUX METAJUIOB U
U3JIeNni IPUMEHEHUE KBapTO-CTaHa 00s13aTeNbHO.



