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1 CHEIU®OUKALINA KOMIIVIEKTA OHEHOYHbBIX CPEJACTB

1.1 Ha3znaueHHue KOMILIEKTAa OIICHOYHBIX CPEACTB

KoHntponbHO-onieHOUHBIE cpeacTBa (nanee — KOC) noaroToBiieHbl ¢ LETbIO
OLIEHKH PE3YJIbTaTOB OCBOCHUS MPOTPAMMBbI MOATOTOBKH CIICIIUAIHNCTOB CPETHETO
3BEHA:

- YI'C 22.00.00 Texnonoruu maTepuaioB

- cienranibHOCTH 22.02.05 O6paboTka METauIoB JaBICHUEM

- OIN1.07. «OCHOBBI METALTYPrUYECKOTO IPOU3BOICTBAY.

1.2 O011ee KOJIMYECTBO TECTOBBIX 3aJaHUH

KoauuecTBo 3aJaHUI B KOMILJIEKTE OI€HOYHbIX CpeacTB

Kon HanMeHoBaHne KOMIETEHIIUH KoanuecTBO
KOMIIeTEeHIIUH 3ajaHuil
OO01mue KOMIeTEeHITHH
OK 01 Bri6upats ciocoOs! perienus 3aaad npodeccuoHaIbHOMI 14
JeSITeIbHOCTH MPUMEHHUTEIHHO K Pa3IMUHbIM KOHTEKCTaM
OK 02 Hcnonb30BaTs COBpEMEHHBIE CPEICTBA ITIOMCKA, aHAIM3a U 16

WHTEpIpeTaui HHHOpPMAUK U HHPOPMAITHOHHEIC
TEXHOJIOTHH ISl BBITIOJIHEHUS 3a71a4 TPo(dhecCuoHaIbHOM
NEeSTETbHOCTH
OK 03 [1nanupoBaTh U pealn30BbIBATH COOCTBEHHOE 14
npodeccroHalbHOE pa3BUTHE U JINYHOCTHOE Pa3BUTHE,
MpeANPUHIMATENBCKYIO AESITETbHOCTD B MPOQecCHOHAIBHON
cdepe, UCTIONB30BaTh 3HAHUS 110 (PMHAHCOBOW TPaMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX CUTYalHSIX
OK 05 OcymiecTBIATh YCTHYIO U TUCBMEHHYIO0 KOMMYHHKAIIHIO Ha 20
roCyJ1apCTBEHHOM sA3bIKe Pocculickoit denepanuu ¢ yaeTom
0COOEHHOCTEN COIMAIIBHOTO M KYJIbTYPHOTO KOHTEKCTA
IIpodeccnoHaIbHBIE KOMIIETCH U
IIK 31. [IpoBepsTh NPaBUIBHOCTh HA3HAYEHUS TEXHOJIOTUYECKOTO 12
pexxrma 06paboTKHU METAIITIOB JIaBJICHHEM




1.3 PacnipenesieHne TeCTOBBIX 3aJaHUH M0 KOMIIETEHIUSIM

HaumenoBanue
Kon HauMenoBanue HaumeHOBaHUE HHANKATOPOB Homep
KOMIIETEHI[HH! KOMIIETEHI[HHI c()OpMHPOBAHHOCTH KOMIIETEHIINMHU AMCHHILIHHDI / Cemectp 3a1aHuA
MOAYJIS / IPAKTHKHA
OK 01 Br16upats crioco0Obt YmMenns. OI1.07 «OcHOBBI 4 2,3,4,5,6,7,
penieHus 3aaa4 VY.1. — BoIOMpaTh METAUIBI U CILIABbI HA OCHOBE | METaJTypru4ecKoro 10, 11, 12, 14,
npodeCcCHOHAILHON aHaJIM3a UX CBOMCTB JJII KOHKPETHOTO MIPOU3BOJICTBAY» 15, 18, 19, 20
JIEATEILHOCTH MIPUMEHEHHS B IPOU3BOJICTBE;;
MPUMEHHUTEIHHO K V.2.— gvibupamos mapku aniomuHus u e2o
pa3IMYHbIM KOHTEKCTaM CNIIAB06 HA OCHOBE AHANU3A UX CEOUCME OJIS
KOHKPEeMmHO20 NPUMEHeHUsl 8 NPOU3BOOCMEe
3Hanus:
3.1. — mepcneKTUBbI pa3BUTHS
METAJLTypTHYECKOTO TIPOU3BO/ICTBA;
3.2. — cnocoOBbl osy4yeHus U pauHUPOBAHUS
METAJIJIOB U CILIABOB;
3.3. — MeToABl YIPOUYHEHUS U epepadoTKH
METAJIJIOB U CILIABOB;
3.4. — memoouxy 6v160pa UcxoOHbvIX
Mamepuanos OJisk MeMaLypeuiecKo2o
npou3800cmea U NPUMEeHeHUsL UX 8 KOHKPEeMHbIX
VCA0BUSX.
3.5 — 8U0bL U OCHOBHBIE XAPAKMEPUCTIUKU
MEMANNYP2UYECKO20 NPOU3BOOCTEA.
OK 02 Hcnonb3oBaTh YmMmenus. OI1.07 «OcHOBEI 4 1,2,3,4,5,6,
COBpPEMEHHBIE CPEJICTBA V.1. — BeIOMpATh METAJUIBI U CIIJIaBbI HA OCHOBE | METAJLTYPTHYECKOTO 7,8,9, 10, 11,
ITOMCKa, aHaJIu3a U aHaJIM3a UX CBOMCTB AJI1 KOHKPETHOTO MIPOU3BOJICTBA» 12, 14, 15, 18,
UHTEPIIPETAIIH MIPUMEHCHHSI B IPOU3BOJICTBE; 9
uH(pOpMaIIUU U V.2. — gvlbupamos mapxu aniomuHus u e2o
WH(GOPMAITMOHHBIE CNIIAB06 HA OCHOBE AHANU3A UX CEOUCME OJIS

TCXHOJIOIUH OJId

KOHKDEMHO2O0 NPUMEHEHRUS 6 npouaeodcmee.




BBITTOJTHEHUS 33124
npohecCHOHATBLHOM
JeSATEIbHOCTH

3HaHuA:

3.1. — nepcreKkTUBbI pa3BUTHUS
METAJUTYprHUeCKOro IPOU3BO/ICTBA;

3.2. — crtocoObl nostyueHus U pahpuHUPOBAHHS
METAJUIOB U CIUIABOB,;

3.3. — MeTOo/bl YIPOUHEHHUS U NIepepaboTKu
METAJUIOB U CIUIABOB,;

3.4. — memoOouKy 6v160pa UCXOOHBIX MAMEPUATLO8
0J151 MEMANLYP2UYECKO20 NPOU3BOOCMEA U
NPUMEHEHUsL UX 8 KOHKPEMHbIX YCI08USX,

3.5. — 6uovl u ocHogubie xapakmepucmuKu
MEManiypeuyecKko20 npou3e00cmad.

OK 03 [InanupoBaTh u YmMenus. OI1.07 «OcHOBEI 1,2,3,4,5,6,
pean30BbIBATH V.1. — BbIOMpATh METAJUIBI U CIJIaBbI HA OCHOBE | METAJUTYPTHYECKOTO 7,10, 11, 12,
cOOCTBEHHOE aHaJIM3a UX CBOMCTB AJi1 KOHKPETHOTO MIPOU3BOJICTBA» 15, 18, 19, 20
po(hecCHOHATTLHOE MIPUMEHCHHSI B IIPOU3BOJICTBE;
pa3BUTHE U JIMYHOCTHOE V.2.— gvibupams mapku antomuHus u e2o
pasBHTHE, CNIAB08 HA OCHOBE AHANU3A UX CEOUCE O
MpeIPUHIMATETbCKYIO KOHKPEemHO20 NpUMEHeHUs 8 NPOU3800Cmae.
JIeATeILHOCTD B 3Hanusa:
npodeccuoHaNbHOM 3.1. — mepcneKkTUBHI pa3BUTHS
cdepe, UCTIOITB30BATh METAJLTyprHYECKOTO TIPOU3BO/ICTRA;
3HAHUS 110 PUHAHCOBOI 3.2. — ciocoObl MoTy4YeHus U pa@UHUPOBAHUS
IPaMOTHOCTH B METAJJIOB U CIUIABOB;
Pa3IMYHBIX KHU3HEHHBIX 3.3. — MeToABl YIPOUYHEHUS U TIepepadboTKu
CUTYaITUIX METAJJIOB U CIUIABOB;
3.4. — MmemoOouKy 6v160pa UCXOOHBIX MAMEPUATLO8
OJ151 MEMAILILYPEUYECKO20 NPOU3BOOCMBA U
NpUMEHEHUs. UX 8 KOHKDEMHbIX YCI08USX
3.5. — 8UObL U OCHOBHBIE XAPAKMEPUCTIUKU
MEMALIYP2UYECKO20 NPOU3BOOCHIEA.
OK 05 OcCyIIecTBIISATh YCTHYIO U | SHAHMS: OI1.07 «OcHOBBI 1-20

MMACbMEHHYIO

3.3. — MeTObl YIIPOYHEHUS U NepepaboTKH

METaJUIyprH4eCKOro




KOMMYHHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanniu ¢
y4eToM 0coOeHHOCTEN
COLIMAJILHOTO U
KYJIbTYPHOTO KOHTEKCTA

METaJUIOB H CILIABOB,;

3.4. — memoouxy 8b100pa UCXOOHBIX
Mamepuanos 0Jis MEMALLYPeUYecKoeo
npou3eo0Cmea u NPUMEHeHUs. UX 8 KOHKPEmHbIX
VCIOBUSX.

IIPpOU3BOJACTBA»

IK 3.1.

[IpoBepsTh NPaBUIBHOCTD
Ha3Ha4YCHUA
TEXHOJIOTHYECKOT0
pexxnMa 00paboTKu
METAJUIOB JIaBICHHEM

Ymenus:

V.1. - BBIOMpaATh METAJLJIBI U CILIABbI HA OCHOBE
aHaJIM3a UX CBOMCTB JUIsl KOHKPETHOTO
MPUMEHEHHS B IPOU3BOJICTBE;

V.2. - gbibupams mapxu anomMuHus u e2o
CNIAB06 HA OCHOBE AHANU3A UX CBOUCME Ol
KOHKPEmHOo20 NPUMEHEHUsS 8 NPOU3B00CHEe.
3HaHuA:

3.2. — cnocoObl oyyeHus U padhuHUPOBAHUS
METAJUIOB | CIUIABOB;

3.3. — MeTOABI YIPOUHEHUS U NepepadoTKU
METAJUIOB | CIUIABOB;

3.4. — memoouxy 6v160pa Ucx0OHbIX
Mamepuanos 01 Memaiiypeuieckoeo
npou3eo0Cmea u NPUMEeHeHUs UX 8 KOHKPEmHbIX
VCOBUAX,

3.5. — 6uobl u ocHoBHbIE XapaKmepucmuKu
MemantypeuiecKo2o npou3soo0Ccmaa.

OI1.07 «OcHOBBI
METaJUTyprHUeCKOro
MIPOM3BOJICTBAY»

1,2,7,10, 12,
13,17, 18, 20




1.4 Pacnpenesienne 3a1aHUil IO THILY M YPOBHSM CJI0KHOCTH

Kon HNuauxkarop Homep Tun Yposens Bpems

KOMIIEeTeHI[HH KOMIIETeHI[HH 3aJaHus | 3aJaHHus CIORHOCTH | moHenus
3aJJaHUA

OK 01 YMenus: 2 3 I1 3-5 mun

V.1. 3 K b 1-3 mun

V.2 4 K b 1-3 mun

3Hanu: 5 K b 1-3 mun

3.1. 6 3 I1 3-5 MuH

3.2. 7 3 I1 3-5 mun

3.3. 10 3 Il 3-5 Mun

g-‘;- 11 K B 1-3 v

o 12 K b 1-3 MuH

14 K b 1-3 Muu

15 O B 5-10 mun

18 K b 1-3 mun

19 K b 1-3 muu

20 3 I1 3-5 mun

0OK.02 Ymvmenuns: 1 3 I1 3-5 MuH

V.1. 2 3 I1 3-5 mun

V.2 3 K b 1-3 Mun

3Hanus: 4 K b 1-3 mun

3.1. 5 K b 1-3 mun

3.2. 6 3 I1 3-5 mun

3.3. 7 3 I1 3-5 mun

3.4. 8 K b 1-3 mun

3.5.. 9 3 I1 3-5 mun

10 3 I1 3-5 MuH

11 K b 1-3 mun

12 K b 1-3 mun

14 K b 1-3 mun

15 O B 5-10 mun

18 K b 1-3 mun

19 K b 1-3 mun

OK 03 YMmenus: 1 3 I1 3-5 mun

V.1. 2 3 I1 3-5 mun

V.2 3 K b 1-3 mun

3Hanusa: 4 K b 1-3 mun

3.1. 5 K b 1-3 mun

3.2. 6 3 IT 3-5 mun

3.3. 7 3 I1 3-5 mun

3.4. 10 3 IT 3-5 mun

3.5. 11 K b 1-3 muH

12 K b 1-3 mun

15 0] B 5-10 mun

18 K b 1-3 mun

19 K b 1-3 muH




20 3 IT 3-5 MuH

OK 05 YMenusn: 1 3 I1 3-5 mun
V.1. 2 3 I1 3-5 MuH
V.2 3 K b 1-3 mun
3Hanug: 4 K b 1-3 Mun
3.1. 5 K b 1-3 mun
3.2. 6 3 I1 3-5 MuH
3.3. 7 3 I1 3-5 MuH
3.4. 8 K b 1-3 mun
3.5. 9 3 I1 3-5 MuH
10 3 I1 3-5 mun

11 K b 1-3 Mun

12 K b 1-3 mun

13 K b 1-3 mun

14 K b 1-3 Mun

15 O B 5-10 mun

16 K b 1-3 mun

17 K b 1-3 mun

18 K b 1-3 mun

19 K b 1-3 mun

20 3 I1 3-5 MuH

IIK 3.1 Ymennsn: 1 3 I1 3-5 MuH.
V.1. 2 3 I1 3-5 MuH.
V.2 4 K b 1-3 mun
3Hanus: 6 3 I1 3-5 muH.
3.2. 7 3 I1 3-5 MuH.
3.3. 9 3 IT 3-5 MuH.
10 3 I1 3-5 MuH.

11 K b 1-3 mun

12 K b 1-3 mun

14 K b 1-3 mun
15 O B 5-10 muH.

18 K b 1-3 mun

19 K b 1-3 mun




1.5 Cucrema OIICHUBAHUSA BbBINNOJITHCHHUA TECTOBLIX 3az[aHnﬁ

Homep YkazaHus 1o OleHMBAHUIO Pe3yabTaT onleHMBaHUA
3alaHus (6anIbl, MOJIyYeHHBbIE 32
BBINOJIHEHHE 3aaHus /
XapaKTePUCTHKA)
3aanue 3aKphITOTrO THUIA Ha [TonHOE coBMajzieHNe ¢ BEPHBIM
1 YCTaHOBJICHHE MOCIIEI0BATEIbHOCTH OTBETOM olieHuBaercs | Gamiom;
CUMTAETCS] BEPHBIM, €CIIU MPABUILHO HEBEPHBIN OTBET WJIH €r0
yKa3aHa BCs MOCIE0BATEILHOCTh UMD orcyrctBue — () 6a/UI0B
3aanue 3aKphITOTO THIIA Ha
YCTAHOBJICHHE COOTBETCTBUS CUUTAETCS [TonmHOE COBIaieHUE ¢ BEPHBIM
9 BEPHBIM, €CITU TPABUIBHO YCTAHOBJICHBI OTBETOM oOlleHuBaeTcs 1 6aisom;
BCE COOTBETCTBHSA (TIO3UIIUU U3 OJHOTO HEBEPHBIN OTBET HJIU €TO
CTOJNIOIIa BEPHO COTMIOCTABIICHBI C orcyrcTBue — () 6amIoB
MTO3ULIMSIMU IPYTOTO)
3ananue KOMOMHUPOBAHHOTO THUIIA C [TomHOE CoBMaieHUE ¢ BEPHBIM
3 BBIOOPOM HECKOJIBKMX BAPHAHTOB OTBETA | OTBETOM OlLleHMBaeTcs | Gamiom;
U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM HEBEPHBIN OTBET WJIH €r0
000CHOBaHKEM BbIOOpa orcyrcTBue — () 6ayIoB
3ananue KOMOMHUPOBAHHOTO THIIA C [TomHOE CoBMaieHUE ¢ BEPHBIM
4 BBIOOPOM HECKOJIBKMX BapHAHTOB OTBETA | OTBETOM OlLleHMBaeTcs | Gamiom;
U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM HEBEPHBIN OTBET WJIH €r0
000CHOBaHKEM BbIOOpa orcyrcTBue — () 6ayuI0B
3amanue KOMOMHUPOBAHHOTO THUIIA C [TonmHOE CoBMaieHUE ¢ BEPHBIM
5 BBIOOPOM HECKOJIbKMX BAPHAHTOB OTBETA | OTBETOM OILlEHWBaeTcs | Gaymiom;
U3 MPEATIOKEHHBIX U Pa3BEPHYTHIM HEBEPHBIN OTBET WJIH €T0
000CHOBaHKEM BbIOOpa orcyrcTBue — () 6ayIoB
3ajanue 3aKphITOTO THIA HA
YCTQHOBJICHHE COOTBETCTBUS CUUTAETCS [TonmHOE COBNaieHUE ¢ BEPHBIM
5 BEPHBIM, €CJI MPABUIILHO YCTAaHOBIICHBI OTBETOM OlleHUBaeTcs 1 Gamiom;
BCE COOTBETCTBUS (TIO3ULIUU U3 OTHOTO HEBEPHBIN OTBET WJIU €TO
CTOJI011a BEPHO COMOCTaBJIEHBI C orcyrcTBue — (0 6amioB
MO3HUILIUSMH JIPYTOro)
3ajaHue 3aKphITOTO THIA HA
YCTQHOBJICHHE COOTBETCTBUS CUUTAETCS [TomHOE CoBNaieHUE ¢ BEPHBIM
7 BEPHBIM, €CJI MTPABUIILHO YCTAaHOBJICHBI OTBETOM OlleHUBaeTcs 1 6amiom;
BCE COOTBETCTBUS (TIO3ULIUU U3 OTHOTO HEBEPHBINA OTBET WJIU €TO
CTOJIOIIa BEPHO COMIOCTABJIECHBI C orcyrcTBue — (0 6amoB
MO3HUIIUSMH JIPYTOT0)
3amanre KOMOMHUPOBAHHOTO THTIA C [TomHOE COBMaieHUE ¢ BEPHBIM
8 BBIOOPOM OJTHOT'O BEPHOT'O OTBETA U3 OTBETOM olieHuBaercs | 6amiom;
YeThIpeX MPeUIOKEHHBIX 1 000CHOBAHWEM | HEBEPHBIN OTBET HIIU €TO
BbIOOpa orcytcTBHue — () O6anoB
9 3amaHne 3aKpBITOTO THITA Ha [TomHOE COBMaieHUE ¢ BEPHBIM
(BapHATDI YCTAHOBJICHHE MOCIIEI0BATEIbHOCTH OTBETOM OLICHUBACTCS 1 Gamnom;
1,2) CUMTAETCSI BEPHBIM, €CITH TIPABUIIEHO HEBEPHBIN OTBET HIIU €TO
' yKa3aHa Bcs IOCJIeI0BATEIbHOCTh (D orcytcTBHue — () O6anoB
9 3aanne 3aKphITOTO THIA HA [TonHOE CcoBManeHne ¢ BEpHBIM
(BapHaHTBI | yCTAHOBJICHHE COOTBETCTBUS CUUTAETCS OTBETOM OlleHnBaeTcs 1 Gaimom;

3,4)

BCPHBIM, €CJIM IPAaBUJIBHO YCTAHOBJICHBI

HEBEPHBII OTBET UJIU €T0




BCE COOTBETCTBHS (TIO3UIIUU U3 OJHOTO
CTO0JIOIIa BEPHO COIMOCTABJICHBI C
MO3HIIUASIMU JIPYTOT0)

orcyrctBue — 0 6amioB

3aaHue 3aKpBITOTO THUIIA HA
YCTaHOBJIEHHE COOTBETCTBUS CUMTACTCS
BCPHBIM, €CJIM IPABUJIBHO YCTAHOBJICHBI

[TosHOE COBIAZIEHUE C BEPHBIM
OTBETOM OlleHHBaeTcs 1 Oamiom;

10 BCE COOTBETCTBUS (IIO3ULIUU U3 OHOTO HEBEPHBINA OTBET WJIU €TI0
CTOJI011a BEPHO COIIOCTABJIEHBI C orcyrcTBHue — () OanoB
HO3ULUSIMH JIPYTOro)
3aaHue KOMOMHUPOBAHHOI'O THUIIA C ITosHOE coBIIaZieHNE C BEPHBIM

11 BbIOOPOM OJTHOI'O BEPHOT'O OTBETA U3 OTBETOM olieHuBaercs 1 6amiom;
YeThIpeX MPEIOKEHHBIX U 0O0CHOBAaHUEM | HEBEPHBIN OTBET UJIH €TI0
BBIOOpA orcyrcTBue — 0 6ayioB
3aaHue KOMOMHUPOBAHHOI'O THUIIA C ITosnHOE coBIIaZieHNE C BEPHBIM

12 BbIOOPOM OJTHOI'O BEPHOT'O OTBETA U3 OTBETOM olieHuBaercs 1 6amiom;
YeThIpeX MPEIOKEHHBIX U 00OCHOBAHUEM | HEBEPHBIN OTBET UJIH €r0
BbIOOpA orcyrcTBue — () 6amIoB
3aaHue KOMOMHUPOBAHHOI'O THUIIA C [TonHOE coBIazieHNE ¢ BEPHBIM

13 BbIOOPOM HECKOJIbKMX BapUAaHTOB OTBETAa | OTBETOM OlieHUBaercs 1 6amiom;
13 TIPEVIOKEHHBIX U PAa3BEPHYTHIM HEBEPHBIN OTBET HIIU €TO
000CHOBaHKEM BbIOOpa orcyrcTBue — () 6amIoB
3aaHue KOMOMHUPOBAHHOI'O THUIIA C [TosnHOE coBIazieHNE ¢ BEPHBIM

14 BbIOOPOM OJTHOI'O BEPHOT'O OTBETA U3 OTBETOM olieHuBaercs 1 6amiom;
YeThIpeX MPEIOKEHHBIX U 0OOCHOBAHUEM | HEBEPHBIN OTBET UJIH €r0
BbIOOpA orcyrcTBue — () 6amIoB

ITonHbIN MpaBUIIBHBIN OTBET HA
3aJJaHMe olLleHUBaeTcs 3 6ayuiamuy;
€CJIM JIOMYIIIeHa O/IHa OITnOKa /

15 3agaHue OTKPBITOTO TUMA C PA3BEPHYTHIM | HETOUHOCTB / OTBET MPAaBUIIbHBIH,
OTBETOM 0 He MOJHLIH — 1 6a,

€CIIU JIOMyILEeHO Oosiee 0 JHON

OLIMOKY /OTBET HEMPABWIbHBIH /

OTBeT OTCYTCTBYET — () O6asioB
3agaHre KOMOMHUPOBAHHOTO THIIA C [TonHOE COBNaieHUE ¢ BEPHBIM

16 BBIOOPOM OJTHOTO BEPHOTO OTBETA U3 OTBETOM olleHuBaetcs | Gamiom;
YeThIpeX MPeUIOKEHHBIX 1 000CHOBAHUEM | HEBEPHBIN OTBET HIIU €TO
BbIOOpa orcytcTBHe — () OanoB
3anaHre KOMOMHUPOBAHHOTO THIIA C [TonmHOE COBNaieHUE ¢ BEPHBIM

17 BBIOOPOM OJTHOTO BEPHOTO OTBETA U3 OTBETOM olleHuBaeTcs | Gamiom;
YeThIpeX MPeIOKEHHBIX U 000CHOBAaHUEM | HEBEPHBII OTBET UJIH €r0
BbIOOpA orcyrcTBHe — () 6ayI0B
3agaHre KOMOMHUPOBAHHOTO THIIA C [TonmHOE COBNaieHUE ¢ BEPHBIM

18 BHIOOPOM OJTHOTO BEPHOTO OTBETA U3 OTBETOM OlleHuBaeTcs | Gamiom;
YeThIpeX MPeIOKEHHBIX U 000CHOBAaHUEM | HEBEPHBIN OTBET UJIH €r0
BbIOOpA orcyrcTBue — () 6ayI0B
3anaHre KOMOMHUPOBAHHOTO THIIA C [TonmHOE coBNaieHUE ¢ BEPHBIM

19 BHIOOPOM HECKOJIbKMX BAPHAHTOB OTBETA | OTBETOM OIlEHWBaeTcs | Gaymiom;
U3 TIPE/UIOKEHHBIX U Pa3BEPHYTHIM HEBEPHBIN OTBET WJIU €TO
000CHOBaHKEM BbIOOpa orcyrcTBHe — () 6ayIoB
3agaHue 3aKpbITOrO THIA Ha [TonHOE COBNaieHUE ¢ BEPHBIM

20 YCTaHOBJICHHE COOTBETCTBHSI CUUTACTCS OTBETOM OIleHUBaeTCs 1 Gamiom;

BCPHLIM, CCJIN NIPABUJIbBHO YCTAHOBJICHLI

HEBEPHBIN OTBET WJIU €r0




BCE COOTBETCTBUS (ITO3UIIMH U3 OJTHOTO orcyrctBue — 0 6amioB
CTO0JIOIIa BEPHO COIMOCTABJICHBI C
MO3UIUSMU JIPYTOr0)

Onenka «5» (OTIMYHO) COOTBETCTBYET pe3yibTaTam, cojiepkaium ot 19 1o
20 mpaBUIIBHBIX OTBETOB U3 20 BOIPOCOB TECTA.

Onenka «4» (xoporo) — ot 15 10 18 npaBUIBLHBIX OTBETOB.

Onenka «3» (ynoieTBopuTesibHO) — 0T 10 10 14 mpaBUIBLHBIX OTBETOB.

Onenka «2» (HeyaoBIETBOPUTEILHO) — OT 0 10 9 MpaBUIIBLHBIX OTBETOB.

1.6 Omnmucanme AOMOJIHUTECJIBbHBIX MAaTEPHAIOB M OﬁOpyI[OBaHI/IH,
HCOﬁXOI[I/IMLIX AJIFA BBINIOJIHCHHUA TECTOBLIX 3az1aHm”4 (l'lpl/l HGOﬁXOI[I/IMOCTH)

He tpebyercs
1.7 TIpoaoIKUTEILHOCTh BbHITIOJTHEHHS

O6H_I€€ BpCMs, OTBCACHHOC Ha BbIIIOJHCHUC 3a/laHrdA, HCE JOJIKHO
IMPCBBIMATH JIBYX dKaACMHUUYCCKUX YaCOB.

1.8 UHCTpYKUMSA MO0 OPraHU3AIUM U MPOBEIeHUI0 TECTUPOBAHMS

JleiicTBUA MIpenoaBaresis BO BpeMs MPOBEACHUS TECTUPOBAHUS:

1) mpuBeTCTBYET OOyJAIOITUXCS;

2) OOBSCHSAET OOYYArOIIUMCS IIeJb MPEACTOSINEH pabOThl: MOJYUYCHHE
OOBEKTUBHOM WH(OOPMAIIUU O COCTOSHUU KayeCTBa IMOJTOTOBKHM W OCBOCHHUS
OOyYarOIIMMHUCS OCHOBHOM Mpo¢eCCHOHANIBHONW 00pa30BaTENIbHON MPOTPaMMBI;
O3BYYMBAET MpaBUJIa IPOBEACHUS TECTUPOBAHNUS,

3) ycTaHAaBIMBAET COOTBETCTBHE MPEACTABICHHOTO MPOPECCHOHAIBHON
o0pa3oBaTeNbHON OpraHu3alueld CHIUcKa Tpynmnbl M CIOHCKa OO0ydarouuxcs,
(haKTHYeCKH MPUCYTCTBYIOITNX;

4) pazgaeT oOyJaromumcs OJIaHKU 3a7aHui U OJJaHKU OTBETOB,;

5) 3HAKOMHUT CO CTPYKTYpOH 3a/laHHii, OTME€UaeT OCOOCHHOCTH, OOBSCHSET
npaBuia

3arnoJHeHus1 OJIAHKOB OTBETOB;

6) obpamraercss k oOydarommmcs: «ECTh 1 Bompocki?» (HE WMeeT IpaBa
OTBEYaTh Ha

BOIPOCHI TI0 COICPIKAHUIO 3aJaHMH);

7) ukcupyet Bpemsi Hadajia U BpeMsi OKOHYaHUSI padOThl Ha BUTHOM MECTE
(mocke);

8) OTCIeKMBAECT TMOJHYKD CaMOCTOSITEIbBHOCTh OOYy4YaloIMXCA TP
BBITIOJIHEHUU PabOTHI;

9) npenympexaaeT OOy4YalrOIIMXCS O TOM, 4YTO JIO0 KOHIA MPOIEAYpHI
octanoch 10 MuH;

10) mo ucTeyeHMH BPEMEHHU BBINOIHEHUS PabOThl coOMpaeT Marepuabl
paboThI



(3amoyTHEHHBIE OJIAHKW OTBETOB); MPOBEPSIET COOTBETCTBHE KOJIMYECTBA
paboT uncity

UCIIBITYEMBIX 00YyYaroluXCsl;

11) 6narogaput oOydaromuxcs 3a ygacTue B paboTe, JKeJlaeT YCIIeXOB.

[Tocne 3aBepiieHUs 3a/laHus MPENOAaBaTENIsIM BbIAIOTCS 3TAJIOHBI OTBETOB
JUISL KaXIO0ro BapvaHTa 3aJaHuii, paboThl MPOBEPAIOTCS MPENoJaBaATEISIMU,
MPOBOJIALIMMHU MPOBEPOUHYIO pabOTy COTJIACHO CHUCTEME OLICHMBAHUS 3aJaHuil U
paboTsI B 11esioM. [1o uTory 3amoaHsIeTCes: IPOTOKOIM

JleiicTBUs 00YYaIOMUXCs TIPH BBHITTOJTHEHUH TECTOBOTO 3a/IaHMUS

1) BHMUMaTenbHO uMTailiTe Bce 3aJaHusi pabOThl W yKa3aHUA IO €ro
BBITIOJTHCHUIO;

2) ecnu HE MOXETE BBIMOJIHUTH OYEPEIHOE 3aJaHuE, HE TpaThTe BpeMms,
MIEPEXOIUTE K

CIIEYIOILIEMY;

3) TOJBKO BBHITIOJIHUB BCE 3aJ]aHUsl, BEPHUTECh K TE€M, KOTOphIE Y Bac He
MOJIYYHJIUCH CPa3y;

4) crapaiitech paboTaTh OBICTPO U AKKYPATHO;

5) Bce 3a/1aHUs BBITIOJIHATH Ha BBIJIAHHBIX JTUCTAX;

6) eciu ommoOCs, 3a4epKHU OTUOKY U BBIOEPHU APYTrOd OTBET;

7) mocJie BBIOJIHEHUSI BCEX 3aJaHUi OCYIIECTBUTH IPOBEPKY.

8) cnaTh 3amoJIHEHHBIE OJJAHKU OTBETOB IMPEIOaBATEIIO.



2 TECTOBBIE 3AIAHUSA

Bapuanr 1
Ne 3ananue
n/n
1 | IIpouuTaiiTe TeKCT U YCTAHOBUTE MOCJIe0BATEIbHOCTh ONEPAlMil TEXHOJIOTHYeCKOM
CXeMbI I10JIy4YeHHUsI CTAJIH:
1. IIponyBka
2. 3anMBKa yyryHa
3. 3arpys3ka MeTajiogoMa
4. W3mepenue temnepaTypsl, B3siTHE IPOObI
S. Beimyck cranu
6. CrnuB nuaka
Ortser:
2 | IpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE MeXKIy 000OpPY/I0BaHHEM M MeTOAOM
MOJIY4eHHA CTAJIN.
K kaxnoil mo3umuu B JIEBOM CTOJIOLE, MOAOEPUTE COOTBETCTBYIOLIYIO IO3ULUIO U3
IIPaBOro cTojdua. B npeanoXkeHHbIX 0TBETaX €CTh JIMIIHUNA BapUaHT.
HaumenoBanue o0opynoBanust MeToa mojry4eHust
A. Konseprepsl 1. MapTteHoBCKHi
b. MapTreHoBCKHE ITeun 2. DNEeKTPOIIaBUIIbHbII
B. WMHIyKIMOHHBIE TIEYn 3. KucnopoiHo-KOHBEPTOPHBII
4, DJIEKTPOCTAIEIIIaBUIIbHBIN
Otser
3anuiuTe BbIOpaHHbIE HU(PBI 101 COOTBETCTBYIOMIUMHU OyKBaMHU:
A b B
3 | IIpounTaiite TekcT, BbI0epuTe NPaBWJIbHBII BapHaHT oOTBeTa M 3aNMIIUTe
apryMeHTbl, 000CHOBBbIBaIOIIIHe BHIOOP OTBeTA.
Yxkaxkurte 000pyroBaHue 1Jisi IPOU3BOACTBA CTAJIM:
A. JloMeHHas meub
b. MapreHoBckas neyb
B. Koungeprep
I. NHnyknnoHHas rneysb
J. Jyrosas neus
Ortser:
O6ocHOBaHMe
4 | [IpounTaiiTe TeKCT, BblI0epUTe MNPABWJIbHbIH BAPUAHT OTBeTa M 3aNUIINTe

aprymMeHTbl, 000CHOBbIBAIOIIME BHLIOOP OTBETA.
Yka:xxure oCHOBHBIE HCXOAHBbIC MaTE€pHUAJbI 1JIfl IPOU3BOJACTBA qyryﬂa:

A. XKenesnas pyna
b. Tormmso

B. darochl

I. CuinkaTsl
OrtBer:

O0ocHOBaHne




IIpouuraiiTe TeKCT, BbIOEpUTE NPABWJIbHBIH OTBeT MW 3aNUIIMTE APryMEHTHI,
000CHOBBIBAKOIIHE BLIOOP OTBETA.

Ykaxkure  nepcneKTHBHbIE  HANPABJEHHUS  Pa3BUTUSL  MeTAJIYPru4ecKoro
npousBoacTa B Poccun

A. YBenuueHne BBIOPOCOB XUMHUYCCKUX COSTMHEHUIN U 3JICMCHTOB.

b. 3ameneHne TUraHTCKUX KOMOMHATOB Ha MPEANPUSLTHS CPEeIHEro Macimraba, Kak Ha
0ojice TMOKHME M C BO3MOXKHOCTBIO OIIEPATHBHOIO KOHTPOJII KadyecTBa HAa BCEX IJTamax
MIPOM3BO/JICTRA.

B. Pacmipenue npou3BoACTBa MPEIIM3UNOHHBIX CILIABOB.

I. ABTomaTm3anus u poooTH3AIH

OTBeT

Oo6ocHoBaHuE

IIpounTraiite TEKCT, YCTAHOBHUTE COOTBETCTBHE MEKIY Ha3BaHHEM

JKeJ1e30YIJIePOIMCTOro CIIaBA U COAepPKAHUEeM B HUX YIJiepoja.
K ka)xmo#i mo3uiuu B JIEBOM CTOJIOIE TTOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIHIO U3 TIPABOTO
cTonbia. B mpennoskeHHbIX OTBETAX €CTh JIUIIHUN BapHUaHT.

Hassanue criaBa CopepxaHreM yriepoja B CIIaBe

A. Keneszo 1. oT 2,160 4,5%

b. Cranb 2. ot 0,15 o0 2,16%

B. Yyryn 3. He 6onee 0,15%

4. ot 0,15 10 1,16%
OTBeT
3anumuTe BRIOpaHHBIC U(PBI 11O COOTBETCTBYIOIIMMH OyKBaMHU:
A b B

IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE MEXKIY HA3BAHMSMH OCHOBHBIX
HCXOHBIX MATEPHAJIOB IJIf MPOU3BOJICTBA YYT'YHA U UX COCTABOM.

K kaxmoil mo3ummu B JIEBOM CTONOIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIUIO U3
MpaBoro cToJioNa. B mpeayioxKeHHbIX OTBETaX €CTh JUIITHUN BapUaHT.

Matepuarsl CocTaB MaTrepHraioB
A. XKenesnas pyna | 1. Koxkc
b. @rochl 2. JlonomMuT, U3BECTHAK, MAapTEHOBCKMU HUIAK, KBapll,
B. Tomuuso KpEeMHE3EM
3. Kpacubiit  xenesnsak  (remMaTuT),  MarHUTHBIN

KeNe3HAK (MarHeTuT), Oypblil skenae3HsIK (JIMMOHMT), MHPUT
(>kene3HbI Ko4enaH, CEpHbIA KOTueaH)

4. KpacHblif kene3Hsk (remMaTut), Oypblid KeJe3HSK
(JINMOHMT)
OtBet
3anuiuTe BIOpaHHbIE IU(PBI 10 COOTBETCTBYIOIMIMMH OyYKBaMHU.
A b B

IIpounTaiite TeKCT, BhIOCPHTE NPABUIbHBINA OTBET U 3AIIUIIMTE APTYMEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.

Ykaxkure, Ha KaKOM pPHCYHKe MpeICTaBJeHO H300pa’keHHe ONepanuu «B3siTHE
Npo0bI» NPH IJIABKE CTAJTH B KOHBEpTepe.




OrtBerT:
Oo0OocHoBaHue:

IIpouuTraiiTe TEKCT, YCTAHOBHUTE IMOCJI€I0BATEILHOCTh TEXHOJOTHYECKUX oOnepanuii
NP NOJy4YeHUH CTAJIU B KOHBepTepe.

3anuBKa 4yyryHa

[IponyBka Kuciopoaom

W3mepenue TeMiiepatypsl, B3aTHE TPOOBI

CnuB nmaka

3arpy3ka MeTajiojioma

Beinryck cranu

ogakrwdE

Ortser:

10

IIpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE MEK1Y HA3BAaHHEM IJIABUWJIBHOM Me4YH
U ee HA3HAYEHHEM.

K kaxpoll mo3uuuu B JIEBOM CTOJOLE, NOJOEpPUTE COOTBETCTBYIOLIYIO IMO3ULUIO U3
npaBoro ctojdna. B npeanokeHHbIX OTBETax €CTh JUIIHUN BapHaHT.

Ha3BaHue niaBUIbHON €YU Hasnauenue

A. JlomeHHas niedb 1. [InaBunbHas 1e4yb JUTS nepepaboTKu
. MapTreHoBCKas I1e4b | MEPEACIbHOI0 4YyryHa M JIOMa B CTajlb HYXXHOIO
. Kouseptep XUMHYECKOI'0 COCTaBa U KayecTBa,

. WupyknuonHas neus | 2. [InaBuibHasg medp A MOIYYEHMs CTalId M3
NepeIeNIbHOIO PACIUIaBIEHHOTO YyryHa W IIUXTHI C
IIPOYBKOU BO31YXOM;

3. [1naBunbHas 1eyb A7 MIABKU YyTYHA,

4. [InaBuibHas neus UIsl TUIABKU YyT'yHA U CTaJlH,
MeH, ATFOMUHUS U IParolleHHbIX METAIJIOB;

S. [InaBunbHas neyb Ui IUTABJICHUS
TYTOIUIaBKMX METAJJIOB U MEperiaBa CTalli C LEIbI0
YJIYYIIEHUs €€ CBOWCTB.

=1 &

OtBeT
3anuiuTe BRIOpaHHbBIE U(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU
A b B r

11

IIpounTaiite TekcT, BbIOepUTe MNPABWJIbHbIH BAPUAHT OTBeTa M 3aNUIINTe
apryMeHTbl, 000CHOBBIBaIOIIHE BLIOOP OTBETA.

YyryH — cIIaB xeJjie3a ¢ yriepoaoM. YKaKuTe coAep:KaHue Yriepoaa B YyryHe.

A. He MeHee 4,14%

b. 0,24%
B. He meHee 2.14%
I. 2,5%




OrtBer:
O0ocHOBaHue:

12

IIpouuraiite TeKcT, BbI0epUTE TNPABUJILHbIA BAPHAHT OTBeTa M 3aNMIIUTE
aprymMeHTbl, 000CHOBbIBaIOIIINE BLIOOP OTBETA.

Cranp — cmiaB kejie3a ¢ yIriiepoaoM. YKauTe, B KaKOM [HaNa3oHe JI0JLKHO
HAXOIMThCS CO/IePKAHME YIJIepoa B CTAJIM:

A. or 0,25 no 1,14%

. ot 0,02 1o 2,14%

. ot 2,14 no 3,5%

. ot 0,02 1o 1,75%

=1

OrTBer:
OO0ocHOBaHUE:

13

IIpouuraiiTe TeKCT, BbIOepUTEe BCe NMPAaBHJIbLHbIe BAPUAHTHI OTBETA M 3ANHUIIUATE
aprymMeHTbl, 000CHOBbIBaIOIINE BLIOOP OTBETA.

YkakuTe cocTaBHbIE YaCTH JJOMEHHOH TeYn:

. IITaxTa

. Komomauk

Pacnap

T'opn

Cson

Ilonnnaa

3aniaeunKu

L

%

Ortser:
OO0oCcHOBaHUE:

14

IIpounTaiitTe TeKCT, BbIOCpHUTE MNPABWJIbHBLIH BApPHAHT OTBeTa M 3aNHIIATE
apryMeHTbl, 000CHOBbIBaIOLIIHE BHIOOP OTBETA.

Yxkaxkure npouecc, He00X0AUMbIH 118 NPOU3BOACTBA YyI'yHA.

. Harpes cintkoB

. ®pesepoBanune

OxkyckoBaHHE

IInakupoBanue

. [IpoayBKa 4UCTHIM KHCIIOPOAOM

>

= ®

OrtBeT:
O0o0CHOBaHUE:

15

IIpouuTaiiTe TEKCT M 3aNUIIMTE PA3BEPHYThIH 000CHOBAHHBIN OTBET.
[laiiTe onpeae/ieHHe M XapaAKTEPUCTUKY MOHATHIO « MeTa/liIypruyecKuii KOMILIEKC».
OtBer:

16

IIpounTaiiTe TekcT, BbIOepHUTEe NPABWIBHBIA OTBET W 3alUIINTe apPryMeHTHI,
000CHOBBIBAKOLIIME BLIOOP OTBETA.

YkakuTe Ha3BaHUE BepXHel 4YaCTH IOMEHHOM 1meYu

A. Konomrauk

b. [ITaxTa

B. Pacnap




I. I'opn
. 3armeunku

OrtBer:
OO0ocHOBaHUeE:

17

IIpouuraiiTe TeKCT, BbIOEPHUTE NPABUJILHBIH OTBET W 3aNUIIMTE APryMEHTHI,

000CHOBBIBaOIIME BBIOOP OTBeETA.
Ha pucynke npezcrasiieHa MapTEHOBCKas IIeUb B pa3pese.

YkaxkuTe Ha3HAYEHHE PereHepaToOpPpoOB B MapTeHe.
Jazpysorisre oxHa

Banxa
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MapTeHoBckan neds.
Jns oxJytak1eHus BO3ayxa
JIns oxJtakieHus: IpOAYKTOB TOPEHUS
JIns mogorpeBa rasa u Bo3ayxa
JIns oxytakieHus raza v Bo3ayxa

SELE

OrtBer:
O0ocHOBaHue:
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18

IIpounTaiiTe TekcT, BbIOepUTe NPABWJIbHBbIH BAapUAHT
apryMeHTbl, 000CHOBBIBaIOIIHE BHIOOP OTBETA.

YkakuTe OCHOBHbIE MeTO/bI BBIIJIABKH YyI'yHA:

. KucnoponHo-KOHBEPTOPHBIi

. MapTreHOoBCKHit

OneKTpOIIaBUIbHBII

JoMmeHHbIM

. Jyrosoit

>

=W

OrtBer:
O0ocHOBaHueE:

oTBETa

H 3alMIIuTe

19

IIpounTaiite TeKcT, BbIOepUTe NPABWJIbHbIH BapHAHT
aprymMeHThbl, 000CHOBbIBaIOILIME BLIOOP OTBETA.
YKaxuTe 0OCHOBHBIC METO/AbI BHIIVIABKHU CTAJIN:

A. KucnopotHo-KkOHBEPTOPHBII
b. MapreHoBCKHi

B. DNeKTPOIIaBUIBHBIN

I. JloMeHHBbII

O0TBETA

U 3alMIIUTE




OrtBer:
O0ocHOBaHue:

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE MEKIY HAa3HAYEeHHMEM M HA3BaAHHEM
ne4m.

K kaxmoii mo3unuu B JIEBOM CTOJNOLE, MOJOEpPUTE COOTBETCTBYIOIIYIO IO3UIUIO U3
npaBoro croidia. B npeanokeHHbIX 0TBeTax ecTh JUIIHUN BapHaHT.

Hasnauenue Ha3zBanue neun

A. Ileub i1 HarpeBa CIMTKOB MEpPeE 1. JlomeHHas 1edb
IIPOKATKON 2. MapteHoBCKas Ieub
b. Ileub 711 HarpeBa CIMTKOB MEpPeE 3. Konseprep
MPECCOBAHUEM 4. NunyknuoHHas neypb
B. [leub s MIaBKU YyryHa 5. Kongeiiepnas neub
I. Ileup 1 IUIaBKK CTAIU

OtBer

3anumuTe BRIOpaHHBIC U(PHI 1101 COOTBETCTBYIOIIMMH OyKBaMU

A b B r




Bapuant 2

Ne 3aganue
n/n
1 | IIpoyuTaiiTe TEKCT W YCTAHOBHTE IOCJEI0BATEJHLHOCTh TEXHOJOTHYECKON CXeMbl
MOJIy4YeHUs YyTryHa:
1. [TnaBka
2. 3arpy3Ka MUXThl
3. Beimryck uyryna
4, CnuB nuiaka
5. OkyckoBaHHE
Orger:
2 | IlpouuTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE MeKIy Ha3BaHUEM YCTpPOCTBa U
CYIIHOCTHI0 METOJ1Aa MOJTy4YeHHUs] YYT'YHA U CTAJIN.
K kaxgol mo3unuu B MpaBOM CTOJOLE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HIHMIO U3
JeBoro crosidna. B npeayiokeHHbIX OTBETaX €CTh JUIIHUNA BapUAHT.
Ha3Banue ycrpoiicTBa CymHocTs MeToa
A. NunykumonHas 1. B peakunonHOW Kamepe MeTaul WIA pyAa
TUTEJIbHAs NI€Yb CMEUIMBAIOTCS C peareHTaMu, a CrOpaHue MPOUCXOJUT B
b. BakyymHslie OTZIEJIBHOM KaMmepe
WHIYKIMOHHBIE I1€YN 2. [Ipouecc pacniaBiaeHuss WIUMXThl OCYLIECTBISAETCA
B. Bo3zaymneie 3a CYET AEUCTBUS BBICOKOYACTOTHOIO PEYKTOpa
JIOMEHHBIE I1eYn 3. Harpes npoucxogutr B atmocdepe 1exa, TO €cTh
I. OtpaxarenbHble 0e3 MPUMEHEHHUS 3alIUTHBIX Ta30B WK BaKyyMa
neyun 4. Pyny, TomnmBo u apyrue peareHThl 00bEAUHSIOT B
OJIHOM Kamepe
S. IInaBka Ha ©OAY IIJIAMEHHOM OTpa)kKaTelIbHOU
ne4yu, KoTopas oOOpyloOBaHAa pereHeparopamu s
peIBApUTENHLHOT0 MOAOTPeBa BO3Ayxa (MHOTIa U rasa)
OTtser
3anumuTe BRIOpaHHbBIE IU(PHI MO COOTBETCTBYIOMIMMH OyKBaMU:
A b B r
3 | IIpounTaiite TeKCT, BbIOEpHUTe NPAaBHJIbHbIE OTBETHI M 3aNHIIUTE APTYMEHTHI,
000CHOBBIBaIOIIME BLIOOP OTBETA.
Ykaxkure o0opyaoBaHue 1Jisl IPOM3BOJCTBA YYIyHa:
A. JlomeHHas neyb
b. MapreHoBckas nevb
B. Kougeprep
I. NunykimonHas nevb
A.  Jyrosas neub
Ortser:
O6ocHOBaHMe
4 | IlpounTaiiTe TEKCT, BbIOEpHUTE MNPABHJIbHbIE OTBETHI M 3aNHUIIUTE APTYMEHTHI,

000CHOBBIBaKOIIIHE BLIOOP OTBETA.
YKaskuTe OCHOBHBbIC HCXO/HBbIe MaTepPHAJIbI 1JIsl IPOU3BOACTBA CTAJIM:

A. UYyryn
b. VYTroJanHBINA KOKC




N3BecTHIK

Jlerupyromye KOMIIOHEHTBI
MeTtamionom

CHIIMKOHBI

HRAR

OrTBer:
O06ocHOBanue

IIpoumTaiiTe TeKCcT, BbIOEpUTE NPABWILHBIA OTBeT H 3alUIIUTEe APTryMeEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.

YkaxuTe HANPABJIEHUS PA3BUTHSI METAJLUIYPru4ecKoro npousBojacrsa B Poccun

A. JloObI4ya eHHBIX METAIOB U3 3JIEKTPOHHOTO Mycopa.

b. Pacmmpenue Meramurypruueckoro Ipou3BOJICTBA B LIEHTpaIbHOM yactu Poccun

B. Co3anre MHHOBALIMOHHBIX KiacTepoB B Poccuiickoil ApkTuke

I. Poct nonu 6uomeramtypruu.

OTtBeT
O06ocHoOBanue

IIpouuTaiiTe TEKCT, YCTAHOBHUTE COOTBETCTBHE MEXKIY CO/AepKAHUEM YrJjepoaa B
CILIaBe H ero Ha3BaHHEM.

K kxax10#i mo3unuu B 1€BOM CTOJIOIE MOI0EPUTE COOTBETCTBYIONIYIO TO3UINIO U3 IIPABOTO
cTo01a. B mpeIo)KeHHBIX OTBETAX €CTh JIMITHUI BapUaHT.

CoziepkaHeM yriiepojia B CIUIaBe Hassanue criasa

A. ot 2,1610 4,5% 1. Cranb

b. ot 0,15 0 2,16% 2. Yyryn

B. He 6oiee 0,15% 3. Keneso

4, AJTFOMUHUH
OTBeT
3anumuTe BRIOpaHHBIE IU(PHI MO COOTBETCTBYIOMIMMH OyKBaMU:
A b B

IIpounTaiiTe TEKCT W YCTAHOBUTE COOTBETCTBHE MEXKIY HA3BAHMSMH OCHOBHBIX
HCXOJHBIX MATEPHAJIOB /I IPOU3BOACTBA CTAJH U UX COCTABOM.
K xaxmoil mo3uimu B JIEBOM CTONOIE, MOJOEPUTE COOTBETCTBYIOLIYIO MO3UIUIO U3
MpaBoro cToJyidia. B nmpeuioxkeHHbIX 0TBETaX €CTh JUITHUN BapUAHT.

OcCHOBHBIE UCXOHBIE MATEPUAJIBI CocTaB HCXOIHBIX MaTEpUAJIOB
A. Uyryn 1. N3BecTHSIK
b. TommBo 2. Ilepenenbublii 4yryH
B. ®rochl 3. Koxke
I'. Jlerupyromnye KOMIOHEHTH | 4. Otxonpl  TPpYOHOTO W IMPOKATHOIO
MIPOU3BOJICTB
5. Hukens, xpoM, wMonubOneH, BaHAIUH,
Mapraseij
OtBer
3anumuTe BhIOpaHHbIE HU(PHI 1O COOTBETCTBYIOMIMMH OyKBaMHU.
A b B r

IIpouuTaiite TekcT, BbIOCPHTE NPABHJIbLHBIA OTBeT W 3alMIIUTE APIrYMEHTHI,
000CHOBBIBaKOIIME BLIOOP OTBETA.
YKaKuTe, HA KAKOM PHCYHKE IPEeICTaBJICeHO H300pakeHHe ONMepPAUMH «CIUTHE




[JIAKa» MPHU IJIAaBKe CTAJH B KOHBepTepe

A b B r
Ortser:
O6ocHoBaHMe:
9 | IpouuTaiiTe TEKCT, YCTAHOBUTE IOCJI€I0BATEJHLHOCTh TEXHOJOITHYEeCKHX OmNepanui
IPH MOJIy4YeHUH CTAJIM B KOHBepTepe.
1. [IponyBka
2. N3mepenue remnepaTypsl, B3siTHE IPOObI
3. CnuB nutaka
4. 3anuBKa 4yyryHa
S. Beinyck cranu
6. 3arpy3ka MeTauiosomMa
Ortser:
Ob6ocHoBaHme:
10 | IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE MKy HA3BAHHEM IIABHJIbHOM meuyn
U ee Ha3HAYCHHEM.
K xaxmoil mosumuu B JIEBOM CTOJIONE, MOAOEPUTE COOTBETCTBYIOLIYIO MO3UILUIO U3
IIPaBOTo cToJI01A. B npeoxkeHHbIX 0TBETaX €CTh JIMIIHUNA BapUaHT.
Ha3paHune niuaBuiIbHON neun Hasnauenue
A. MapreHoBckas neub 1. [InaBunpHass meyb AN HepepaboTKU
b. Kouseprep [EPEEIbHOr0 YyryHa WU JIOMa B CTajlb HYXHOIO
B. Jlyrosas neus XUMHUYECKOTO COCTaBa U KaYeCTBA;
2. [InaBunbHAs medpb U1 NOJYYEHUS CTAIA W3
MEePEACIIBHOIO PACIUIABICHHOIO YyTr'yHa U IIUXTHI C
IIPOJTYBKOH BO3/1yXOM;
3. [InaBunbHasgs  meyb I  IUIABICHUS
TYTOIUIaBKMX METAUIOB M IIepeliaBa CTalu ¢
[EJIBI0 YITYUIIIEHUS €€ CBOMCTB.
4. [InaBuIbHAS 1eYb IS TUIABKY YYT'YHA,;
OtBer
3anummre BoIOpaHHbIE IU(PBI 0] COOTBETCTBYIONIMMU OYKBaMHU
A b B
11 | IIpounTaiiTe TeKCT, BbI0epUTEe TMNPABU/JIbHbIH BapUHAHT OTBeTa M 3aNUIINTe

apryMeHTbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA.
Cranb — c1iiaB ‘Kejie3a ¢ YIJ1epoAoM. YKAaKUTe coJdepiKaHHue YIiiepoAa B CTaJH

A. 1o 2,14%
b. 10 0,15%
B. 4,5%
I. 1,5%




OtBeT:

ObocHoBaHwueE:
12 | IIpounTaiiTe TeKCT, BbIOepUTEe MNPABWJIbHBIH BAPHAHT OTBeTa M 3aNUIIATE
apryMeHTbl, 000CHOBBIBAIOIIIME BHIOOP OTBETA.
YyryH — cmiaB :Kejie3a ¢ YIJepoaoM C COiepKaHueM. YKAKUTe, B KAKOM JHANa30He
AO0JI)KHO HAXOJAMTHCH COAEPKAHME YIJIepoAa B YyIr'yHe:!
A. He MeHee 2,14%
b. 0,15%
B. 2,1%
I. 1,5%
Otser:
ObocHoBaHwueE:
13 | [IpounTaiiTe TeKCT, BbIOepUTEe BCe MPaBUJIbHbIE BAPHAHTHI OTBETAa W 3aNUIINTE
aprymMeHTbl, 000CHOBBIBAKOIIIHE BLIOOP OTBETA.
YKaxKuTe COCTABHbIE YACTH KOHBEPTEPHOI Meun:
A. Kopnyc u guume
b. Koxyx xoHBepTepa
B. MexaHn3M OBOPOTA
I. Bonooxnaxmaemas ¢pypma Jij1s Togauu KUCIOPoaa
. CBoJ neun
Otser
O6ocHoBaHueE:
14 | IlpounTaiiTe TeKCT, BbI0epUTe MNPABWIbHbIH BAapHMAHT OTBeTa M 3aNUIINTE
apryMeHTbl, 000CHOBBIBAIOIIME BHIOOP OTBETA.
Ykaxute 3tan, HE Bxoasmmii B npouecc npou3BoACcTBa CTAJIM.
A. Jlo6bI4a ChIpbst
b. [ImaBka B JOMEHHOU €YU
B. IIpouecc kouBepTaLuu
. JlernpoBanue
. OtnuBKa U popMoOBaHHE
OTtser
ObocHoBaHMeE:
15 | IlpounTaiiTe TEKCT U 3aNUIIIUTE PA3BEPHYTHI 000CHOBAHHBII OTBET.
IIpuBenuTe onpeaeneHne U XapaKTEePUCTHKY MPOLECCa JIerHpPOBaHNeE CTAJIN.
Otger:.
16 | IlpounTaiiTe TeKCT, BbIOepUTE NPABWILHBI OTBeT M 3aNUIIHTE APTryMEHTHI,

000CHOBBIBAaKOIIIHE BLIOOP OTBETA.
YKaxure HA3BaHUE HUKHEH YacTH JIOMEHHOM ImeYyu

A.  Konomrnuk
b. Iaxrta

B. Pacnap

I' Topnu

A.  3ammeyuku




OtBeT:

O6ocHoBaHmMeE:
17 | IlpounTaiiTe TeKCT, BbIOEpPUTEe NPABWIbHBLIH OTBeT W 3aNMIIMTE APTyMEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.
Ha pucyHnke nipeacraBiieHa MapTEHOBCKas I€Yb B pa3pese.
YkaxuTe Ha3HAYeHHE BAHHBI B MapTeHe.
Jazpysoyriore onHa
; = e
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Pezerspamopel Pezchepamopit
MapreHoscKan nedb.
A.  Jlns oxyaxaeHus: IpOayKTOB TOPEHUS
b. [Ing momorpesa rasa u Bo3ayxa
B.  Jlis pacruiaBieHHS IIAXTHI
I'.  Jlis oxnmaxkaeHus UXThI
Otser:
O6ocHOBaHMeE:
18 | [IpounTaiiTe TeKCT, BbIOEpPUTE MNPABWJIbHBIH BAPHAHT OTBeTAa M 3aNUIIATE
apryMeHTbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA.
Ykaxure metoa, HE oTHOcsmMiicsi K 0CHOBHBIM MeTO/IaM BbITVIABKH CTAJIH:
A.  KucnoponHO-KOHBEPTOPHBIN
b. MapreHoBckuit
B.  DOnexrporiaBuIbHBIN
I'.  JlomeHHbIM
A.  yrosou
Otger:
O6ocHOBaHME:
19 | [IpounTaiiTe TeKCT, BbI0epUTEe MNPaBUJIbHbIEe BAPHUAHTHI OTBETa M 3aNUIIUTE

apryMeHTbl, 000CHOBBIBaIOIIIME BHIOOP OTBETA.
Yxkaxure meroabl, HE oTHOcsIIMecs: K 0CHOBHBIM METO/AaM BBIIIABKH YyI'yHa:

A. KucinopoHo-KOHBEPTOPHBII
b. MapreHoBckuit

B. DIIEKTPOIIaBUIIbHBII

T. JloMeHHBII

Ortser:

O06ocHOBaHUE:




IIpounTaiiTe TeKCT M YCTAHOBUTE COOTBETCTBHE MeEKIY 3TANIOM NMPOU3BOACTBA CTAJIM
U ero CylHOCTHIO.

K kaxmoil mo3ummu B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOLIYIO MO3UIUIO U3
MpaBoro ctoJidia. B nmpeuioxkeHHbIX OTBETaX €CTh JIMITHUN BapUAHT.

DTan Npou3BOJICTBA CyIHOCTb

A. [1naBka B ruiaBmwibHOM meun | 1. PacnnaBnennyro cranp  3anuBarOT B

b. [Ipouecc koHBepTau (bOopMBI [I71s1 TOTYYEeHHsI 3aTOTOBOK

B. JlerupoBanue 2. B cramp 100aBisiOT  JIerHpyroIUe

I. OtnuBKa U popMoBaHUE AJIIEMEHTHI, 4TOOBI MpHIATh €l HeoOXOAUMbIE
CBOMCTBA.
3. Uyryn mepepabarbiBaeTcsi B CTajlb C
IIOMOUIbI0  KHUCJIOPOJHOTO  IyThs, KOTOpOE
yAQIAET YIJIepoJ U ApYrue IpUMECH.
4. [MluxTta  3arpyXxaercs  II€4b, rae
MIPOUCXOAUT BBIILJIABKA
S. Uyryn mnepepabaTeiBaeTcs B CTajdb C
MIOMOILBIO YTIIEKHUCIIOTO 1yThsl, KOTOPOE YAAJseT
KHCJIOPOJI ¥ APYTHUE IPUMECH.

Otser

3anumure BhIOpaHHBIE H(PBI IO COOTBETCTBYIOIIMMHU OYKBAMH
A b B r




Bapuanr 3

Ne 3aganue
n/n
1 | IlpounTaiiTe TeKCT M  YCTAHOBHTE TMOCJEI0BATEIbHOCTh  BBINOJHEHUS
TEXHOJOTUYeCKOM cXeMbl MOJTyYeHUs] AJTIOMUHUSA
1. [TonydeHune 4ucToro MeTauia 3JIeKTPOJIU30M
2. JloObrua OOKCUTOB — ATFOMUHUM COIEPIKAIIEH PYIbI
3. [Tpon3BOACTBO TIIMHO3EMA - TIEPepadOTKa OOKCUTOB B TJIMHO3EM
4, [Tomyuenue padUHUPOBAHHOTO ATFOMUHHUS
OtBer:
2 | IlpouuTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE MeKIAY BHAOM pa¢UHUPOBAHUS H
CYLIHOCTHIO METO/1A.
K kaxmoil mo3uiuu B JIeBOM CTOjOLE, MOAO0EPUTE COOTBETCTBYIOUIYIO TMO3UIIUIO U3
MpaBoro cToJidia. B npeuioxeHHbIX 0TBETaX €CTh JUITHUN BapUAHT.
PadgunupoBanue CymHocTth MeToa
A. padbHHUPOBAHKE 1. OCHOBAHO Ha pa3IMYHOMN
b. MUPOMETAILTYPrUYECKOE PacTBOPUMOCTH MeTajljla U IpuMeceil B
padbuHMpOBaHUE pacTBOpaxX KUCIOT WM LIEJIOYEH;
B. 3JIEKTPOJTUTHYECKOE 2. OYMCTKA MEPBUYHBIX METAJIOB OT
paduHUpOBaHUE IIpUMecei;
I. XUMHUYECKOE paUHUPOBAHUE 3. OCYILIECTBIISICTCS MPU BHICOKOM
TEeMIIEpaType B pacIuiaBax;
4, 3JIEKTPOJIN3 BOAHBIX PACTBOPOB UJIU
COJIEBBIX PACIUIABOB, ITO3BOJISIET MTOIYYaTh
METaJIJIbI BEICOKOW YHCTOTHI
OtBer
3anumuTe BRIOpaHHbBIE IU(PHI IO COOTBETCTBYIOMIMMH OyKBaMU:
A b B r
3 | IIpouuTaiiTe TeKkcT, BbIOepUTEe NPaBHJbHbIE BAPUAHTHI OTBETA M 3aNMIIUTE
apryMeHTbl, 000CHOBBIBAIOIHE BHIOOP OTBETA.
Ykaxure mJIaBWIbHO-JIUTeHbIe arperatbl AO AMP 1 OTJIMBKHM CJIMTKOB M3
AJTIOMUHHS U AJTIOMMHHUEBBIX CIJIABOB:
A. NunykimoHHas nevs - BAKYYMHbBI MUKCED;
b. ["a3oBas oTpakaTenbHas eYb — BAKYYMHBIA MUKCED;
B. ["a3oBas oTpakarenbHas MeYb — SJIEKTPUUECKUN MUKCED;
I. I'a3zoBas oTpakarenpHas MeYb — ra30BbIl MUKCED;
. DJeKTpUUecKasi OTpakaTelibHasi IeUb-MHUKCED.
OtBer:
O6ocHoBaHwME:
4 | IlpouuTaiiTe TeKCT, BbI0epUTEe NPaBHJbHbIE BAPUAHTHI OTBETA M 3aNMIIUTE

apryMeHTbl, 000CHOBBIBaIOIIIME BHIOOP OTBETA.

YKaskuTe OCHOBHBIC HCXOHbIC MATepPHAJIbI IPH MPOU3BOACTBE AJTIOMHHUS
. UymKoBBIN aTFOMUHHI

. OTX0aB! TUTEHHOTO MPOU3BOICTBA

Pa3nuunble muratypel

Drockl

. DJIEKTPOJIUTHI

=




OrTBer:
O6ocHOBanue

IIpouuraiiTe TekcT, BbIOEpHUTEe NPABW/ILHBLIA OTBeT W 3aNUIINTE APTYMEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.

YkaxkuTe TMepPCHeKTUBHbIE HAMPABJEHHSA  Pa3BUTHS  MeTAJLIyPruyecKoro
npoussojacrea B Poccun

A. JloObIya 1IeHHBIX METANIOB U3 3JIEKTPOHHOTO Mycopa

. DKOJIOTU3aIH.

. OcBoenne MecTopoxkaeHuii Bocrounoit Cubupu u Jlanpaero Bocroka

. Pa3BuTHE TUTAHTCKUX METAITYPrHYECKUX KOMOMHATOB

=W

OTtBeT
O6ocHOBanue

IIpounTaiiTe TEKCT, yCTAHOBUTE COOTBETCTBHE MEXKIY COPTAMEHTOM NPOAYKIUHM U
Ha3BaHUEM NMPON3BO/JCTBA.

K xaxmoll mo3umuu B JIEBOM CTONOIE MOJOEPUTE COOTBETCTBYIOLIYIO MO3UIMIO W3
MpaBoro cToJidia. B nmpeioxkeHHbIX OTBETaX €CTh JUITHUN BapUAHT.

CopTaMeHT NpoAyKIUU Hazpanue mpousBoJicTBa
A. [uThL, TUCTHI, JIEHTA B PYJIOHAX; 1. Ky3neuno-mipeccoBoe
b. TpyOs1, npyTkH, npoduimy, 2. [TnaBuIBLHO-IUTEHHOE
MTOKOBKH U IITAMIIOBKH; 3. IIpokatHoe
B. CnuTKu TIIOCKUE U 4. Kokcoxumuueckoe
HUAJTUHAPUYECKHE
Otser
3anummure BRIOpaHHBIE H(PBI 0] COOTBETCTBYIOIIMMHU OYKBaMU:
A b B

IIpouyuTaiite TEKCT W  YCTAHOBUTE COOTBETCTBHE MEXKAY Ha3BAHUAMM
000py10BaHMS M €r0 HA3HAYEHUEM.

K kaxmoil mo3uiuu B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO IMO3UIIMIO U3
MpaBoro cToJyidia. B nmpeioxkeHHbIX 0TBETaX €CTh JUITHUN BapUAHT.

HaszBanue 060opynoBaHus Hasnayenue
A. [InaBunbHasA neyp 1. TepmooOpaOoTKa CIUTKOB MJIsi CHSTHS
b. Muxkcep BHYTPCHHUX  HAOpPsDKCHUM W YIIYYILEHUS
B. Kpucrammmsarop CTPYKTYpPBI METajula CIMTKA
I'. Tepmuueckas neyn 2. dopmoobpazoBaHue, KpUCTAIIIU3aLHs
OTJIMBKA CIIUTKA
3. JlerupoBaHue U KOHTPOJIb XUM. COCTaBa
4. [InaBneHne MUXTHI
S. OTyIMBKa WINHAPUYECKUX CIUTKOB
Otser
3anumure BoIOpaHHbIE HU(PHI O] COOTBETCTBYIOIIUMHU OYKBaMH.
A b B r

IIpounTaiite TekcT, BbIOepHTE NPABWJIbLHBIA OTBET W 3alHIINTE APTYMEHTHI,
000CHOBBIBAKOIIME BLIOOP OTBETA.

YKkaxkure, Ha KaKOM PHCYHKe MNPeICTaBJeHO HM300paikeHHe ONepaliu «BBIIYCK
CTAJIM) NTPH TVIABKE CTAJIH B KOHBEPTEPE




o

U

OTtBeT:
O0ocHOBaHUE:

IIpouuTaiiTe TEKCT, YCTAHOBHTE COOTBETCTBME MeKIY Ha3BaHMeM Yy3Ja
IVIABWJIBLHO-JIUTEHHOI0 arperaTa 1 HOMepoM UX 0003HaYeHHsI HA PUCYHKe.

K kaxmgoil mo3unuu B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIONIYIO IMO3UIIMIO U3
mpaBoro ctoJidna. B npeioxkeHHbIX OTBETaX €CTh JIMIHUNA BapUAHT
A. Mamuna 7

HEMPEPBIBHOT'O JINThS 2 J

b. IInaBunbHAs MCYb;
B Cudomn;

I. Mukcep. = Sy =t Y
bl | CMecurelb 7

OtBer
3anuiuTe BeIOpaHHbBIE IU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU:
A [ s | B | r |

10

IIpounTaiiTe TeKCT M YCTAHOBUTE COOTBETCTBHE MEXKAY HA3BaHHEM Y3JI0B
KPHCTAJIN3aTOPA U MO3UIMeH UX 0003HAYEHUSI HA PUCYHKe.
K xaxmoil mo3umuu B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HUIUIO W3
mpaBoro cronbIa. B npeanokeHHbIX 0TBETaxX €CTh JUIIHUN BapHaHT.
I 2 Komoner
=y “+"L /.:., BepTukanpHbie HampaBIsSIONIHE
TTonB>KHBIHN CTON
Ilognon
X010BBIE BUHTEHI
Cantok
Cron
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OtBer
3anumuTe BRIOpaHHbBIE IUQPHI O] COOTBETCTBYIOIIMMH OYKBaMU
| 5| B [ r | A [ E |

>

11

IIpouuraiiTe TekcT, BbIOepUTEe NPABWJIBHBIH OTBET M 3aNMIIUTE APryMEHTHI,
000CHOBBIBAKOIIME BHIOOP OTBETA.




YkaxxkuTe neuu JJsl MIVIABKH YyTr'yHa:

[ToBOpOTHBIE TUTENBHBIE TIEYH C METAJUTMYECKUM THUTIIEM;
DIIEKTPUYECKHUE TUTEIbHBIC IIEUYN CONIPOTHUBIICHHUS,

KamepHblie neun conpoTUBICHUS;

JlomeHHEbIE;

NHayKinoHHbIE IBYXKaHAIbHBIE €YU C METAJUIMYECKUM CEPJIEYHUKOM;
["a30BBIC OTpakaTelbHbBIC.

mE oW

OTtBeT:
O0ocHOBaHUE:

12

IIpouuraiiTe TekcT, BbIOepUTe NPABWJILHBLIA OTBET W 3aNMUIINTE APTyMEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.
YkaxuTe, Kakasi COCTABJAIONIAS JIEKTPOMArHUTHOro Kpucrainzaropa (IMK)
HA PUCYHKe 0003HA4YeHa no3uumei 4.
o P A. Kpucrannuzarop

P B.  Uunykrop
= | B.  KoubleBoil oxJiaurens

“ e T. [Moanon

L &
I

6

OrtBer:
O0ocHOBaHUE:

13

[IpounTaiite TEKCT, BbIOEPUTE MpaBWIbHBIE OTBEThl M 3alMIIUTE aAPryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA.

YkakuTe coOCTaBHbIe YACTH KOHBeliepHOM MeYHu.

. Kopnyc u nuume

3acI0HKHI

[lennas nepenaya

CBoj neuu

HarpesarenbHble 371eMEHTHI

BentuiATopsl

3ananbHUK

HROE S

%

OtBeT:
OO00CHOBaHUE:

14

IIpounTaiiTte TeKCT, BbIOepUTEe NPABHJIbHBIM BapHMaHT OTBeTa M 3alULINTE
apryMeHTbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

Ykaxure 3ran, HE oTHocsimmiica K JITanamM NpPOM3BOACTBA AJIOMHUHHEBBIX
CILIABOB.

A. JloOb1ua chipbst

b. IInaBka B mIaBUIBHOM MU
B. JlernpoBanue

I. OtnuBKa ¥ popMOBaHHE

OTtBeT:
OO00CHOBaHUE:




15

IIpounTaiiTe TEKCT M 3alIMIIATE PAa3BEPHYTHINl 000CHOBAHHBIN OTBET.
IIpuBenuTe onpeaeeHne U XapaKTePUCTHKY MPOLECCa TOMOTeHU3AMH.

OTtBeT:

16

IIpouuraiiTe TeKCT, BbIOepHTEe NPABWIbHBIA OTBET M 3aNUIIATE APryMEHTHI,
000CHOBBIBAaKOIIIHE BLIOOP OTBETA.

YkaxuTe 0OCHOBHOM MeETO/ BHIIJIABKU AJTIOMHUHMSA:

A. DIIEKTPOIHN3

b. MapTreHOoBCKU

B. JloMeHHBbII
r

. HyroBoit

OTtBeT:
O0ocHOBaHUE:

17

IIpoumTaiiTe TekCcT, BbIOEPUTEe NPABUJIbLHBLIA OTBET M 3aNHUIIUTE APTyMEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.
Ha pucynke npencrapiiena MapTeHOBCKasl TIeUb B pa3pese.

Ykaxure Ha3HAYEHHE 3arPY30YHBIX OKOH B MapTeHe.
Jazpysoyriore onHa

Banra
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Peeernspamopsl " Peseirepamopst
MapreHoscKkan neds.
A. Jl14 BBIXOZ]a IPOTYKTOB FOPEHUs
. s moorpesa rasa u Bo3ayxa

b
B. JI1s 3arpy3Ku IIUXThI
I. Jlng oxymaXkieHus rasa 1 Bo3ayxa

OO00CHOBaHUE:

18

IIpouuraiiTe TekcT, BbIOepUTe NMPAaBHJIbHbIE OTBEThl M 3ANHMIIUTE APTyMEHTHI,
000CHOBBIBaIOIIHE BLIOOP OTBETA.

Mo T'OCT 17232-99 IlauThl U3 AaJIOMMHUS W AJIOMHUHHEBBIX CILIABOB
NOAPa31eJISII0T 10 c1oco0y U3r0OTOBJIEHMS.

Yxkaxure Bapuant orsera, HE oTHOCSIIIMIiCS K croco0amM M3roTOBJICHUS ILVINAT:

A.  IlnakupoBaHHBIE

b.  3amnakupoBaHHBIE

B.  HemnnakupoBanHble

I C HOpMaJIbHOH IJIAKUPOBKOU




OrTBer:
O0ocHOBaHUE:

19

IIpounTaiiTe TeKCT, BbI0OEpUTE MPABWIbHbIE OTBETHI M 3aNMIINTE APTYMEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.

ITo T'OCT 13726-2023 J1eHTHI U3 AJIOMHHHUS ¥ AJIOMHHHEBBIX CIIAaBOB
MOJAPAa3AeJA0T 0 TOYHOCTH U3rOTOBJIEHHUS. YKAKUTE TOUYHOCTH U3rOTOBJIEHHS.
BrIcokoii ToUHOCTH;

HeBricokoi TOUHOCTH;

HopmainbHoit TOuHOCTH;

IToBBIIEHHOM TOYHOCTH

T W >

OTtBeT:
O0ocHOBaHUE:

20

IIpouuTaiiTe TeKCT U YCTAHOBUTE COOTBETCTBHE MEKIY CBOHCTBOM MaTepuajia H
€ro onpeaejgeHueM.
K kaxmgoil mo3unuu B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO IMO3UIIMIO U3
MIPaBOTO CTOJIONA. B mpeioxKeHHbIX 0TBETaX €CTh JIMITHUNA BapUaHT.

CBoIICTBO Marepuana Onpenenenue
A. Oobpabotka naBinenuem | 1. CriocoGHOCTh MeTaia NPUHUMATh
. [MnactuunoCTh onpeAenéHHyo GpopMmy U pa3Mepsl oA JeHCTBUEM
CBapuBaeMoCTh BHEIIIHEH Harpy3Kku 0e3 pa3pylieHus;
. KoBkocTs 2. CrnocoOGHOCTh MaTepuana 0e3 pa3pyuieHus
HOJTy4aTh OOJBIINE OCTATOYHBIE IehOpMALINH;
3. CriocoGHOCTh METAIIIOB 00Pa30BHIBATH MPOYHBI
COCAMHEHUS TIPH HarpeBe CBAPMBACMBbIX YaCTEH 110
pacIIaBJICHHOTO WJIH JI0 MJIACTUYHOTO COCTOSIHHUS,
4, ITo3BOAAIOT M3TOTABIMBATE OTIMBKHU JeTajleil 1
u3JIenuii 6e3 BOZHUKHOBEHUS TPEIINH, YCaJOUHBIX
PaKOBUH U IPYTUX JePEKTOB
S. CrnocoOHOCTh MeTasia 00pabaThIBaTHCS
JIABIICHUEM B XOJIOJTHOM WJIH TOPSTYEM COCTOSIHHH 0€3
MPU3HAKOB pa3pylIeHUs

— ®

OTtBeT
3anumuTe BRIOpaHHBIE IU(PHI IO COOTBETCTBYIOIIMMH OyKBaMU
A b B r




Bapuant 4

Ne 3aganue
n/n
1 | IlpounTaiiTe TEKCT MU YCTAHOBUTE MOCJIEA0BATEIHHOCTh ITANOB TEXHOJOTHYeCKOM
cXeMblI IOJIy4YeHHUsI CTAJIH.
1. OO0orareHue pysl.
2. JoObrya pyabl.
3. OuucTKa U JErupoBaHue
4. OtnuBka U popMOBKa.
5. [1naBka.
Otser
2 | [IpoyuTaiiTe TeKCT W YCTAHOBHUTE COOTBETCTBHE MeXKIYy Ha3BaHHEM CTAJH U ee
HCII0JIb30BAHMEM.
K kaxnoli mo3ummu B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3MUIMIO U3
mpaBoro croJdna. B npeaoskeHHbIX OTBETAaX €CTh JUIIHUN BapHaHT.
Ha3Banue O6nacTh NpUMEHeHUs
A. JlernpoBaHHas craib 1. IIpu mpor3BOICTBE METAIIIONIPOKATA,
b. HNHcTpymeHTannbHas cTallb M3TOTOBJICHUU UHCTPYMEHTOB, 3JIEMEHTOB
B. MapraHnueBas cTajib TpyOOIPOBOJIOB U T.II.
I. Yrnepoaucras craib 2. Jlst m3roToBiieHUs HAM00JIee BaXKHBIX
JieTajiel MalllvH U nep(opupoBaHHOIO
HEp>KaBEIOILEro JIMCTA.
3. JI1 U3roTOBIEHUS HHCTPYMEHTA
4, Jlis mpou3BoJICTBA JIeTalie
JIPOOMIIBHBIX YCTaHOBOK, YKE€JIE€3HOJOPOKHBIX
penbCcoB, 3yObeB KOBIEH 3KCKaBaTOPOB.
5. JIJ1s U3roTOBIEHUS pa3IMYHbIX
JleTaneil, MeXaHu3MOB U KOHCTPYKIIUH B
MaIIMHOCTPOEHUH U CTPOUTENIHCTBE
OTtser
3anuuuTe BeIOpaHHbBIE IU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:
A b B r
3 | IlpouuTaiiTe TeKcT, BbIOepuTe NPABUJIbHbIE OTBETHI W 3aNMUIINTE APrYMEHTBI,
000CHOBBIBaIOIIME BLIOOP OTBeETA.
YKauTe, Kakue IJIaBHJIbHO-TUTelHbIi arperatel HE npumensitor B AO AMP s
OTJIMBKH CJMTKOB U3 AJIOMMHHUSA U AJJIOMHMHHEBBIX CILIABOB:
A. NHaykunoHHas neys - BAKYyMHBIM MUKCED;
b. ["a3zoBas oTpakarenpHas Me4Yb - BAKYyMHBIM MUKCED;
B. ["a3oBas oTpaxkarenapHas Meyb — 3JIEKTPOMArHUTHBIA MUKCED;
I. I"a3oBas oTpakarenpHas MeYb — ra30BbId MUKCED;
. DnekTpuyeckas oTpa)kaTeJbHas IIeUb-MUKCEP.
Ortser:
ObocHoBaHMe:
4 | IlpouuTaiiTe TeKCcT, Bbl0epuTe NpPaBU/JIbHbIe BAPUAHTHI OTBeTa M 3aNMIIUTE

apryMeHTbl, 000CHOBBIBAIOIME BHIOOP OTBETA.
Ykaxure pexxuM 00padOTKHU, NMpPeJHAZHAYEHHbIH 1JI BbHIPABHUBAHUS CTPYKTYPbI




MeraJjia

A. Hopmanuzanus
b. JlerupoBanue
B. ITmaBka

I. OTxur

OTtBeT:
O0ocHOBaHUE:

IIpoumTaiiTe TeKcT, BbIOEpUTe NPABUJIbHBLIH OTBeT H 3alUIIUTE APryMEHTBbI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.

VYkaxute  nepcHeKTHBHbIE  HANPaBJEeHUS]  Pa3BUTHA  METALTYPru4ecKoro
npoussojacrea B Poccun

A. Pacmmpenue npousBoACTBa IPELU3UOHHBIX CIIJIABOB.

ABTOMaTH3anus U poOOTHU3AIIHS.

CHukeHue 10511 OMOMEeTaTypruu

Poct nonu 6uomeTanmypruu.

R

OTtBeT:
Oo6ocHoBanue

IIpounTaiiTe TEKCT, YCTAHOBHTE COOTBETCTBHE MeEKAYy HAa3BaAHMEM CTAJIH H ee
NPUHALJIEKHOCTBIO K TPyIIe.

K kaxmoil mo3uuuu B JIEBOM CTOJOLE MOAOEpPUTE COOTBETCTBYIOIIYIO IO3UIHIO U3
paBoro ctoJidna. B npeioxkeHHbIX OTBETaX €CTh JUITHUN BapUAHT.

Hazpanue crain Knaccudukanus
A. Yraepoaucrtsie 1. [To xuMHYECKOMY COCTaBY
b. JlernpoBaHHble 2. ITo conepkaHMIO JIETUPYIOIINX 3JIEMEHTOB
B. KoHcTpykinoHHbIE 3. ITo Ha3HaueHuIO
I. WNHcTpymeHTanbHble | 4. ITo xayecTBY
S. ITo crenenu packucieHus
Otser
3anuuuTe BeIOpaHHbBIE IU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU:
A b B r

IIpounTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE MEK1y Ha3BaHUSIMU 000pYyA0BAHMA
U ero HAa3HAYeHHeM.

K kax1oif mo3uuuu B JIEBOM CTOJIONE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3MIMIO M3
mpaBoro crodia. B npeanoskeHHbIX 0TBETax €CTh JUIIHUN BapHaHT.

HasBanne o6opynoBanus Hasznauenue
A. I'opu3zoHTaNbHBIM 1. Jnst mpoKaTKy TIUT, TOJI0C, TPYO
TUAPABIMYECKHI Tpecc 2. st mpotaruBanus Tpyo
b. [TpokatHsbIii cTaH 3. st TepMudeckoil 00padoTKu
B. BonouunsHbIN cTaH MPOIYKLIUU
4. Jns mpeccoBanus u3aenui
5.
OtBer
3anumuTe BRIOpaHHbBIE U(PHI MO COOTBETCTBYIOIIMMH OyKBaMHU.
A b B

IIpounTaiiTe TeKcT, BbIOepUTe NPABWJIbHBIH OTBeT W 3alHIINTE APrYMEHTHI,




000CHOBBIBAKOIIIME BLIOOP OTBETA.
YKkaxuTe, Ha KaAKOM PHCYHKe NMpPeACTABJIEHO U300pa’keHUue Oonepanun «mpoayBKay

MPH IUIABKE CTAJIM B KOHBEpTEpe
(}i}
T

A b B
Ortser:
O6ocHoBaHME:
9 | [IpouuTaiiTe TEKCT, yCTAHOBUTE COOTBETCTBHE MEKIY 0003HAUEHHEM U3/IeJIHs U €ro
COCTOSTHHEM IOCTABKH.
K kaxIoil Mmo3unuyd B TPABOM CTOJOIE, MOJOSPUTE COOTBETCTBYIOIIYIO MO3UIHIO W3
JIEBOTO CTOJIONA. B mpeioxkeHHbIX OTBETaX €CTh JIMITHUN BapUAHT.
O003HaUCHUEM U3JCTIUSL O0o3HaUYeHHE COCTOSHHS ITOCTaBKU
A. J16 AT 1,0x1200x2000 | 1. be3 Tepmuueckoit 06padboTKu
b. J116 AM 1,0x1200x2000 | 2. OTOXKEHHOE
B. AMru H2 1,0x1200x2000 | 3. HaraproBannoe
I. AMu H 1,0x1200x2000 4, 3aKajeHHOE U €CTECTBEHHO COCTaPEHHOE
5. [lonynaraproBanHoe
OTtBeT
3anuiuTe BeIOpaHHbIe HU(PBI 10T COOTBETCTBYIOIIMMU OyKBaMHU:
A b B r
10 | IIpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE MEXKIY HA3BAHMEM KOMIIOHEHTAMU
IVIABUJILHOTO y3Jia MHAYKUUMOHHOM KaHaabHOW meun (MKII) m Homepom mx
0003HaYeHNS HA PUCYHKe.
K kaxmoli mo3unuu B JIGBOM CTOJIONE, TOAOEPUTE COOTBETCTBYIONIYIO TO3HIMIO W3
mpaBoro cronb1a. B npeaokeHHbIX OTBETaX €CTh JTUIIHUN BapHaHT
A. MaruutonpoBo/
b. CIuBHOM HOCOK; ‘ .
B. Banna; \/,i" 1
TI. Kunknit Mmetaim. / % 2
. ITonoBEI KaMEHE / 7 3
E. WuaykTop L ////////’//%\
K.  Kanan nmomoBoro kamus @W
3. CucreMa oxJaxiaecHus \gf/,/(//'a
il .
“l .
7 6 5
OtBert
3anuuunTe BeIOpaHHbBIE U(PHI IO COOTBETCTBYIONIMMH OYKBaMU:
A b B r pi | E X
11 | IlpounTaiite TeKcT, BbI0epUTe MNPABUJIbHbLIA OTBeT W 3alUIINTE APryMEHTHI,

000CHOBBIBaIOIINE BHIOOP OTBETA.

VYKaKuTe COCTABJIAIONIYI0  3JEKTPOMArHMTHOro Kpucraumsaropa (IMK)




06ecnetha10my10 OXUTAKACHHUE CJINTKA.

A.
b.
B.
I.

OTtBeT:

Kpucrannuzarop
Nunyktop

Konp1ieBoii oxi1aguTeib
IMonmon

O0ocHOBaHUE:

12

IIpoumTaiiTe TeKcT, BbIOEpUTe NPABUJIbHBLIH OTBeT H 3alUIIUTE APryMEHTBbI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.
Ykaxure, kakas coctapisiiomas JMK o0o3HavyeHna Ha pucyHke nosumueii 3

6

E ; i:':.t::-»y

2

]

. Kpucrannuzarop
NupyxTop

Konbuesoii oxnagurenb
IHogmon

w X =

Kpucrannuzarop
Nunykrop

Komnp1ieBoii oxiragureisb
ITonnnon

O0ocHOBaHUE:

13

HquHTaﬁTe TEKCT, Bl)lﬁepl/ITe MNPaBUJBHBIC BapHaHTbI OTB€TA H 3alHIIUTE

aprymMeHTbl, 000CHOBBIBAKOIIIHE BLIOOP OTBETA.
YkaxxuTe cOCTaAaBHbIE YACTH KaAMEPHOI NeYu:

SEEES

>

OtBeT:

Kopmyc

3acnoHka

BrixaTtHOM 1101

CBop rieyu
HarpeBarenbHbie 271€MEHTHI
BentuiATopsl
Tpancnoprep

OO00CHOBaHUE:

14

I[IpouuTaiiTe TekcT, BbIOEpUTE NPABUJILHBIM

000CHOBBIBAIOIINE BHIOOP OTBETA.
YKa)Kl/lTe, KaKkasi onepanusi OTHOCUTCHA K TEXHOJIOI'HYCCKUM OollepanusaM HAa3HAYCHUHA

peskuMa 00padoTKHM MeTa/VIOB 1aBJICHUEM:

A.

=W

OTtBeT:

Oxnaxaenue

Bonouenue

Ilepenaya nBr>KeHUA
KoHuenrtpanus sMmynbcuu

OO00CHOBaHUE:

OTBET U 3allMIIMTE aprymMmeHTbl,




15

IIpouuTaiiTe TEKCT M 3aNUIIMTE PA3BEPHYThI 000CHOBAHHBIN OTBET.
IIpuBenuTe onpeneneHue U XapaKTePUCTUKY NOHATHIO MeTasutyprus.

OTtBeT:

16

IIpounTaiiTe TekcT, BbIOepUTe NPABHJIbHBbIE OTBETHl M 3aNUIIUTE APryMEHTBbI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.

IIo TTOCT 21631-2023 Jluctbl H3 QJIOMHHHS ¥ AJIOMHHHEBBIX CILIaBOB
NMOAPAa3AesIIOT M0 KAYeCTBY OT/eJIKH MOBEPXHOCTH

A. ToukoM oTACIKH

b. [ToBBIIIIEHHON OTOEIKU

B. ITnoTHOM OTHENKH

T. Cpenneit oTaAeIKH

OTtBeT:
O0ocHOBaHUE:

17

IIpounTaiiTe TeKCT, BbIOEPUTEe NPABUJILHBI OTBEeT M 3aNMIIUTE APryMEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA.
Ha pucynke npencraBiena MapTeHOBCKas IIe4b B pa3pese.

Ykaxute HA3HAYEHHE NOJAYHA BO3/1yXa M ra3a B MapTeHe
Jazpysoyree onHa
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Pezerspamopel Pezcte pamophk
Mapresosckan meds.
Jnst BBIXOAA TPOTYKTOB TOPEHHUS
I[J'ISI nmoaorpeBa ra3a 1 Bo3ayxa
Jns mopaep:xkaHus TeMnepaTypsbl IJIaBKU
I[JIH OXJIAXKJCHUA I'a3a U BO3AyXa

awE P

OTtBeT:
O0ocHOBaHHUE:

18

IIpouuTaiiTe TekcT, BbIOepUTEe MNPAaBUJIbHbIH BAPHMAHT OTBeTa W 3aNMIIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BHIOOP OTBETA.
Ykaxure crocod noJry4eHusi YuCToro aJJIOMUHMS:

A. ONEeKTPOIN3HBIN

b. MapTreHoBCKHit

B. ONEeKTpOoIIaBUIbHbBIN
I. JloMeHHBIH

. Jyrosoit




OrTBer:
O0ocHOBaHUE:

19

IIpouuTraiiTe TeKCT, BbIOEPUTE MNPABUJIbHbIE BAPUAHTHI OTBETOB M 3aNMIINTE
aprymMeHTbl, 000CHOBBIBAKOIIHE BLIOOP OTBETA.

YKaxuTe KaKk 4YyryHbl B 3aBHCHMOCTH OT COJePKAHUA yriepoaa

A. JloaBTeKTUYECKHE

b. DBTEKTUYECKHUE

B. HuszkosBTekTnueckue

I. 3a’BTEKTUUYECKHUE

OTtBeT
O6ocHOBanue

20

IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE MEXKIy HA3BAHHEM BHAA 00Pa0OTKH
MeTasioB AaBjieHueM (OM/I) u ero CyImHOCTBIO.

K Kakmoil MO3UIMH B JICBOM CTOJIONE, MOAOEPUTE COOTBETCTBYIOIIYIO IO3MIIUIO W3
IpaBoro croiadua. B npeanoKeHHbIX OTBETaX €CTh JIMIIHUN BApUAHT.

Bug OM/J] CymiHocTh

A. [IpeccoBanue 1. [IporsaruBanue MeTaa yepes IJIaBHO

b. [IpokaTka CY>KAIOIIMICS KaHaJl MaTPULIbI

B. Bonouenue 2. BrigaBnuBanue MeTania yepe3 MaTpuily
3. O6xxatue  MeTaula  MEXAYy  BpallalOIIMMMCS
BaJIKaMu
4. Bo3gelictBue HMHCTpyMEHTa Ha ONpPEACIEHHBIE
y4acTKH 00pabaThIBaeMO 3arOTOBKH.

OTtBeT
3anumuTe BRIOpaHHbBIE IU(PHI MO COOTBETCTBYIOIIMMH OyKBaMU
A b B




3 KJIOYM K OIEHUBAHHMIO TECTOBBIX 3ATAHUM

Bapuanr 1
Ne 3ananue
n/n
1 | OrBer:3,2,1,4,6,5
2
A b B
3 1 2

3 | Otmeer: b, B, T, J1
O6ocuoBanmne Hopmarupnas 6a3za. 'OCTor

4 | OtBet: A, b, B
O6ocuoBanune Hopmarupnas 6a3za. 'OCTor

5 | OtBer b, B, T’
O6ocuoBanmne Ctparerus pazputusa Metamnypruu 1o 2030 roga

6
A b B
3 2 1
7
A b B
3 2 1
8 | Oreer: T

Ob6ocHoBanue: [IpaBuna no oxpaHe Tpyaa npu oOpabotke metamioB. CorjiacHO 3TUM
IpaBuUJiaM, B3ATHE IPOOBI U3 €YU TPOU3BOIUTCS CYXHUM MOAOTPETHIM HHCTPYMEHTOM.

9 | OtBer:5,1,2,3,4,6

10
A b B r
3 1 2 4
11 | OtBet: B
O6ocnoBanue: HopmartusHnas 6aza F[OCTr1
12 | OtBet: b

Ob6ocnoBanme: Hopmatusnas 6a3a 'OCTor

13 | OtBeT: A, b, B, I', X
O6ocHoBaHme: Y CTPOUCTBO JOMEHHOM MEeUn

14 | Otset: B
O6ocHoBanue: UepHas MeTammyprus. TeXHOIOTHs MPOU3BOJICTBA UyT'YHA




15

OtBer:  MeTramnypruueckuidi  KOMIUIEKC —  3TO  COBOKYIHOCTb  OTpacieu
IIPOMBIIUICHHOCTH, BKJIIOYAIOMmas JO0ObBIYy M OO0OramieHue METaUIMYeCKUX Py,
BBIMJIABKY METaJJIOB, MPOU3BOJCTBO IpoOKaTa M MepepadOTKy BTOPHUYHOIO CHIPbS
(MeTayuInYeCcKOro JIoma).

On npencraBisier coOOM  CBsi3aHHbIE MEXAy co0oil oTpacnmu W CTaauu
IPOM3BOJICTBEHHOTO TPOIIECca, OT T0OBIUU CBHIPHS 10 BBITyCKAa TOTOBOW MPOIYKLIUU —
YEPHBIX U IIBETHBIX METAJJIOB U UX CILIABOB.

Komiuiekc BKIt04YaeT ABe KPYIHbIE OTPACIIN: YEPHYIO U LIBETHYIO METAJLIYPTHIO.

16 | OtBet: A
O6ocHoBanue: KoHCTpyKIUs TOMEHHOM MeUn
17 | OtBeT: B
O6ocHoBaHue: YCTpONWCTBO U IPUHIUI paOOThl MAPTEHOBCKOM Teun
18 | Otser: I’
O6ocHoBanue: HopmarusHas 60aza yepHOil MeTauypruu
19 | OtBet: A, b, B
O6ocHoBanue: HopmartusHas 0a3a yepHOIl MeTaulypruu
20

o1




Bapuant 2

Ne 3aganue
n/n
1 |Otset:5,2,1,4,3
2
A b B r
3 2 4 1
3 | OtmBer: A, T’
O6ocuoBanne Hopmarusnas 6a3za 'OCT
4 | OrBet: A, B, B, T, ]I
O6ocnoBanne Hopmarusnas 6a3za [OCT
5 |OmerAB, T
O6ocHoBanue Ctparterus pazButus Metaurypruu 10 2030 roga
6
A b B
2 1 3
7
A b B r
2 3 1 5
8 | Otreer: B
Ob6ocuoBanue: [IpaBuia mo oxpane Tpyna npu oo6padoTke meTayioB. COTjlacHO 3TUM
MpaBHJIaM, B3SITHE MTPOOBI U3 MEYH MPOU3BOIUTCS CYXHM MOJAOTPETHIM HHCTPYMEHTOM.
9 |OrBer:6,4,1,2,3,5
Ob6ocunoBanune: HopmarupHas 6a3a. [Ipon3BOACTBEHHO-TEXHUYECKAS TEXHOJIOTHYECKas
WHCTPYKIIUS IO BBITUTABKE CTATU B KOHBEPTEPE.
10
A b B
3 1 2
11 | OtBet: A
Ob6ocunoBanne: Hopmarusnas 6aza TOCT
12 | Otset: A
Ob6ocunoBanne: Hopmarusnas 6aza TOCT
13 | Otset: A, B, B, T
O6ocHoBaHMe: Y CTpOWCTBO KOHBEpTEpA
14 | Otset: b
Ob6ocHoBanue: YepHas MeTaJTyprus
15 | OtBet: JlerupoBaHue cTanu — 3TO METALIYPrUYECKUH MpolecCc IUIaBKH, B XOJE

KOTOPOTO B MeTayul J00aBISIOT JIETHPYIOIIME KOMIIOHEHTHI IJs MPHIAHUS €My
HEOOXOINMBIX CBOMCTB.




DT0 MO3BOJISET CO3/1aBaTh CTAIH C ONPEACIEHHBIMU XapaKTePUCTUKAMU JUTSl Pa3INYHbBIX
OTpaciiiX NPOMBILUIEHHOCTH, HAlIpUMEpP, B a3POKOCMHUUYECKOIN 00J1acTH, CYyIOCTPOEHUH,
IIPOU3BOJICTBE HHCTPYMEHTOB.

CymiecTByeT 1Ba BUJa JISTHPOBAHUS: 00BEMHOE U TIOBEPXHOCTHOE.

OcCHOBHbIE XapaKTEPUCTUKH JIETUPOBAHUS - ITO:

IMOBBINICHUC IIPOYHOCTU U TBépIIOCTI/I, yCTOfI‘II/IBOCTB K KOppO3uH, ITOBBINICHUC
TEPMOCTOMKOCTH,  yAy4IIeHHE  IUIaCTUYHOCTH M BSI3KOCTH,  IIOBBIIICHUE
M3HOCOCTOMKOCTH, CTAOMIN3ALUS CTPYKTYPhI CTAIN

16 | Otet: I'
O6ocHoBanue: KoHCTpYKITUS JOMEHHOU TTeYH
17 | OtBet: B
Ob6ocHoBanue: YCTPOWCTBO U MPUHIIUIT PAOOTHI MAPTEHOBCKOM Me4n
18 | OtBer: I'
O6ocuHoBanue: HopmarupHas 6a3a 4epHOM MeTaIypriuu
19 | Otet: A, b, B
O6ocuoBanue: HopmatuBHas 6a3a 4epHON METaLTyprun
20

A b B r
4




Bapmuanr 3

Ne 3aganue
n/n
1 OtBet: 2,3,1,4
2
A b B r
2 3 4 1
3 OtBetT: A, B, B, T’
Ob6ocHoBanue: Homenknarypa obopynoBanus muteitHoro miexa AO AMP
4 | OrBer: A, b, B, T’
O6ocuoBanne Hopmarupnas 6aza 'OCT
5 | OmBer A, b, B.
O6ocHoBanue Ctparerus pazsutus Metaurypruu 10 2030 roga
6
A b B
3 1 2
7
A b B r
4 3 2 1
8 | Orser: I'
Ob6ocuoBanue: IIpaBmia mo oxpane Tpyna npu 00padoTke MetamioB. COriacHO dTUM
MpaBHJIaM, B3SITHE MTPOOBI U3 MEYH MPOU3BOIUTCS CYXHM MOJAOTPETHIM HHCTPYMEHTOM.
9
A b B r
4 1 2 3
10
A b B r I E
6 5 3 2 4 1
11 | OtBet: I'
Ob6ocunoBanne: HopmatupHas 6a3a
12 | OtBet: B
O6ocHoBaHMe: Y CTPOUCTBO KPUCTAIIA3ATOPA
13 | Otet: A, b, B, I, I, E
O6ocHoBaHue: Y CcTpOoHCTBO KOHBEHEPHO Medn
14 | OtBeT: A
O6ocHOBaHME: TEXHOJIOTHUS I[BETHOW METAILTypTUH
15 | OrBer: ['omoreHu3zamusi — 3TO TepMHuYeckas O0OpabOTKa CIMTKOB [UJISl CHSITHS

BHYTPEHHUX HANPSKEHUN U CO3/1aHUs OJHOPOAHON CTPYKTYpPHI B CILIABAX.
IIpn OCTBIBaHMM OTJIMBOK IIPOLIECC KPUCTAUIM3ALMKU IMPOUCXOOUT HEPABHOMEPHO,




MO3TOMY €€ HarpeBaloT [0 TEeMIIepaTypbl UyTh HIJKE IUIABIEHUS M MOJBEPraroT
MEIJICHHOMY OCTBIBAaHMIO, B pE3yJbTaTe Marepuail MpuoOpeTaeT OIHOPOIHYIO
CTPYKTYPY C OIMHAKOBBIMHU (PM3NYECKUMU CBOWCTBAMHU BO BCEM 00BEME.

OcHOBHOE Ha3HaueHHE — OOECIEUYEHUE OJHOPOIHOCTH KUAKOCTEH, CIOCOOHBIX K
PacclIOeHHIO.
16 | OtBet: A
O6ocnoBanue: Hopmarusnas 6a3a usernoit meramurypruu. [OCT
17 | OtBet: B
O6ocHoBaHME: Y CTPOHCTBO M MPHUHIIMI pabOThl MAPTECHOBCKOHN MEYH
18 | OtBet: b
O6ocHoBanue: Hopmarusnas 6aza TOCT 17232-99
19 | OtBet: B, T’
O6ocunoBanue: Hopmarusnas 6aza 'OCT 13726-2023
20
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Bapuant 4

Ne 3aganue
n/n
1 OtBer 2, 1,5,3,4
2
A b B r
2 3 4 1
3 | Otser: B, ]
Ob6ocHoBanue: Homenknarypa o6opynoBanus muteitHoro miexa AO AMP
4 | OtBet: A, T’
O6ocnoBanue: OcHoBbl MeTaTypruu. 'OCThr
5 | OtmBer: A,Bb, T
O6ocHoBanue Ctparerus pa3sutus Metautypruu 10 2030 roga
6
A b B r
1 2 3 4
7
A b B
4 1 2
8 | Otser: b
Ob6ocuoBanue: [IpaBuna mo oxpane Tpyna npu oopaborke MeramuioB. COrjJacHO TUM
MpaBUJIaM, B3SITHE MTPOOBI U3 MEYH MPOU3BOAUTCS CYXHM MOAOTPETHIM UHCTPYMEHTOM.
9
A b B r
3 2 5 3
10
A b B r Ji | E K
4 1 2 3 6 5 7
11 | OtBet: B
O6ocHoBaHue: Y CTPONWCTBO KPUCTATUTH3AINH
12 | OtBet: b
O6ocHoBaHME: YCTPONUCTBO KPUCTAIIA3ATOPA
13 | OmBet: A, B, B, T, [, E
ObocHoBaHMe: Y CTPONWCTBO KAMEPHOI! 1eun
14 | OtBet: b
O6ocunoBanne: HopmarusHas 6aza. OCT
15 | OtBer: Metamnyprust — 3TO O0O0IacTh HAayKd W TEXHHUKH, KOTOpas 3aHHUMAaeTcs

MOJIYyYEHUEM METAJUIOB W3 pPyJA WIM JPYTHMX BHUJIOB CHIPbS, a TaKKe MPOIECCAMH,




CBA3aHHBIMU C CO3/IaHMEM CIUIABOB, IPOU3BOJICTBOM METAJUIMYECKUX U3ICIIUMN.
Merautyprust 1oapa3yMeBaeT HM3MEHEHHE XHUMHUYECKOIrO COCTaBa, CTPYKTYpPhl U
XapaKTEPUCTUK Pa3IUYHbIX CIUIABOB.

Mertautyprusi 3aHUMAETCSl BBIILUIABKOW METAJUIOB M3 MPUPOJHOIO ChIPbS U OTXOJIOB,
COJIEp>KaIllNX HYXKHBIE COEIMHEHHUSI U BTOPUYHOM MepepadoTKOM oMa.

Brirouaer B ceOs cMexHbIE Cc]epbl, KOTOpbIE 3aHUMAIOTCS pPa3padOTKOW U
CTPOUTEILCTBOM 000PYIOBaHUS U TPAHCIIOPTA JUIS METALTYPrUuYeCKUX KOMIUIEKCOB.
Hrpaer kI0YeByHO poJib B YIOBIECTBOPEHUU MOTPEOHOCTEH HAPOJHOTO XO3SCTBA,
cHabasi ero KOHCTPYKIIMOHHBIMHU MaTepHalaMu.

16 | OtBet: b
O6ocuoBanne: Hopmarupaas 6aza OCT 21631-2023
17 | OtBet: B
O0ocHoBaHKE: Y CTPOWCTBO U MPUHIIUIT PAOOTHI MAPTECHOBCKOM MeYH
18 | OtBet: A
O6ocuoBanue: HopmartuBHas 6a3a IBETHON METaJLTypruu
19 | OtBet A, B, T
O6ocnoBanne Hopmarupnas 6a3a. 'OCTo1
20
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