Lokyment no A ACTTHOE @BRABOBADTE/IbBHOE YUPEX/IEHUE BBICIIEI'O OBPA3OBAHUA
liopmals 0 1aAenbLE PEIOHAJIbHBIA MHCTUTYT BUSHECA U VIIPABJIEHUSI»

®NO: Ky3HeloBa ImMununs BatunbesHa
[omkHocTb: McnonHuTeNbHbIA AMpeKTOp

Jlara noanmcannpiRE AR BHi HooBpero VTBEPXKJIAIO
P
YHUKanbHbI MPOrpaMMHbIN KIHOY: . o
016176f1d703 1 HE-GACEHABIHI, ¥ AEHOTO COBETA ITpopekTop no yueOHO-BOCTIUTATENbHON
TTpoTorOIT Ne 2576 pabote u xKauecTBy 00pa30BaHUS

,

or 21.04.2025 r.

®OH/ ONEHOYHbLIX CPEJACTB

K pado4eil mporpaMmme QM CHUAININHbBI

MarepuasnoBenenue. TexHOI0TUsI KOHCTPYKIIMOHHBIX MATEPHAJIOB

Hanpasienue moaroToBku: 23.03.01 TexHoJ10THsI TPAHCIIOPTHBIX MPOLIECCOB

HaHpaBJ’IeHHOCTL IIOATOTOBKH
Opranuszanusi nepeBo30K 1 0€30MaACHOCTD IABUKEHUS

(mpocpun):

YpOBEHb MTPOrPAMMBEI: O0akajaBpuaTt
®dopma 00yueHus: OYHAaA

I'ox Havaia MOATOTOBKHU: 2025

Jliis oneHKH c(hOpMHUPOBAHHOCTH KOMIIETEHIUI:

OIIK-1 Cnoco6eH NpuMeHSITh €CTECTBEHHOHAYYHbIE U 00IeMHKEHEPHbIEe 3HAHNUS, METOAbl MATEMATUYECKOT 0
aHaJIM3a U MOJAeJTUPOBAHMA B PodecCHOHATbHOM 1eSITeJIbHOCTH

HOIIK-1.1 3naer:

- TEOPHIO, MECTOJIMKU M OCHOBHBIC 3aKOHBI B 00JIACTH €CTECTBCHHBIC HAYK;

TEOPHUI0, METOJUKH ¥ OCHOBHBIE 3aKOHBI B 00JIACTH OOIIECHHKEHEPHBIX HAYK

HOIIK-1.2 Ymeer:

- UCIIOJIL30BaTh l'IOJ'[y‘IeHHl)Ie TeOpeTH'—leCKI/Ie 3HAHUA le/l pemem«m 3aJa4 B TCXHUYCCKUX l'lpI/IJ'IO)KeHI/IS[X HpO(beCCMOHaIleOﬁ JCATCIIBHOCTHU
HOIIK-1.3 Bnaneer:

- HABBIKAMH [IPHMEHEHHS €CTECTBEHHOHAYYHBIX METOIUK B PEaH3al[ii TEXHOIOTHIECKHUX MPOIECCOB B MPO(ECCHOHAIBHOM AEATENLHOCTH,

r.Pa3ann
2025 .



3akpbIThHIE 3aJaHNS HA YCTAHOBJIEHHE COOTBETCTBHS

I/IHCTDYRIII/IH AJIsl BBINNOJIHCHUSA 3aJaHUA: npoanaﬁTe TEKCT U YCTAHOBHUTE
COOTBETCTBUEC

Oomenpodeccnonanpaasg komnerenusa OINK-1

HNuaukarop: UOIIK-1.1
Bpemsi Ha oTBeT: 2 MHH.

3aganue 1: CooTHeCHTE TUI KPUCTAINIMYECKON PELLIETKU C IIPUMEpPaMH METaJIOB,
UMEIOIIUX TaKyI PEIIEeTKY.:

‘ Tun KpUCTALINYECKOH PelIeTKH H MeraJun
‘A. Kyb6uueckas oobemuo-ienTpupoBantas (OL[K) Hl AnoMUHUN
b. Kybuueckas rpanenentpupoBansas (I'LIK) |2:.e;Keﬂe30 (@
‘B. I'excaronanbHas miotHoynakoBanHas (I'TTY) HS Marnwuii

I'. Kybuueckas oobeMHo-ieHTpupoBanHas (OLIK) npu Beicoknx
TeMIepaTypax

4. Keneso (y-Fe)

3anummure Bblﬁpaﬂlﬂ)le 6yKBI)I moJa COOTBETCTBYHOINMMU lII/I(l)paMI/I:

A b B I

HNuapukarop: UOITK-1.2
Bpemsi Ha oTBeT: 3 MHH.

3aganue 2: CooTHeCUTE BUbI TEPMUUYECKON 00paOOTKH ¢ UX OCHOBHBIMU
XapaKTePUCTHKAMHU.

Buasbl
Onucanne
TepMOOOPaOOTKH
1. IToBbIIEHKE IPOYHOCTH U TBEPIOCTH 33 CUET MAPTEHCUTHOTO
A. OTxur p pA P

MIpEBpaIICHUS

2. YMeHbllIeHHE BHYTPEHHUX HaIPSHKEHUMN, TOBBIIIEHNE
b. Hopmanusanus

MIaCTUYHOCTH

3. ®opmMupoBaHUE PaBHOBECHOM CTPYKTYPHI C METKO3EPHUCTHIM
B. 3akanka

beppuTO-TIEPIUTOM

4. CHM)KEHHE XPYIKOCTU U CHATHE OCTATOYHBIX HAIPSKEHUU MOCIIe
I'. Ormyck

3aKaJIK1

3anumuTe BhIOPpaHHBbIE OYKBBI 101 COOTBETCTBYHIIIUMH U (ppamMu:

A b B I

Nuaukarop: MOIIK-1.2
Bpemst Ha oTBeT: 2 MHH.
3aganue 3: COOTHECUTE CIUIAB C €r0 OCHOBHBIMH KOMIIOHEHTAMU




‘CrmaB HOCHOBHLIG 3JIEMEHThI

‘A. Cranp Hl Keneso, yriaepon

‘B. JlatyHp HZ Menb, UMHK

‘B. bpon3za H3 Menp, 010BO

‘F. JropaitoMUHUI H4 AJIIOMUHUH, M€Ib, MATHUM, MapraHel]

3anumure BLIﬁpaHHLIe 6yKBLI moJa COOTBETCTBYHOINMMHU III/I(l)paMI/I:

A b B r

HNuaukarop: UOIIK-1.2
Bpems Ha oTBeT: 2 MHH.
3ananue 4: COOTHECUTE TUI HEMETAJUTMYECKUX MAaTEPUAJIOB C UX CBOMCTBAMU.

Tun matepuana HOCHOBHbIe XapaKTepUCTUKH

1. JIerkocTh, XUMHYECKasI CTOMKOCTD,

A. ITonumepsl
AIIEKTPOU3OIISALIUS

2 CoueraHue CBOMCTB MaTPUIIbl U HAITOJHUTEIIS,

B. Kepamuka
BBICOKAsl IPOYHOCTb.

3. Bbicokast MpOYHOCTb MPH CKATHH, XPYIIKOCTb,

B. KoMno3ursl N
TEPMOCTOUKOCTb.

4. Bricokast 2J1aCTUYHOCTb, H3HOCOCTOMKOCTEL U

I'. Pe3una
BHOporaiieHme

3anummure BLIﬁpaHHbIe 6yKBI)I Mo COOTBETCTBYHOINMMHU umbpaMn:

A b B I

HNuapukarop: UOITK-1.3
Bpemsi Ha oTBeT: 3 MHH.
3aganue 5: CooTHecuTe METOIbI 00PabOTKM MaTEpUaJIOB C UX HAa3HAUYCHUEM.

Meroa 06padoTKku HHa3Haqe}me
1. Coequnaenne METATINYECKUX YACTEN ITyTEM
A. JIutbe A .
[LIABIIEHUS.

2. O6paboTka u3enus sl yBeITUUCHUS
MPOYHOCTH.

b. KoBka

3. ®opMHpOBaHNE TUCTOBBIX U OOBEMHBIX JIeTajei
mTaMIaMu.

B. Iltramnoska

4. @opMuUpOBaHUE U3IETUA ITyTEM ILIABICHUS U

I'. Capka 3aJIMBKU B POpMY.

3anummure BoiIOpaHHbIe OYKBbI 101 COOTBETCTBYOIUMH nudpamu:

A b B r




Huaunkarop: MOIIK-1.1
Bpemst Ha oTBeT: 2 MHH.

3ananme 6: CootHecuTe BUBI 1€(PEKTOB KPUCTAIUTUIECKON PEIIETKH C UX ONHCAHHEM.

‘Bnn nedexra

HOlmcaHne

A. Vakansia

1. O6macth pazneneHus MEeKIy STUMH
KPUCTALTMYCCKIUMH 3epHAMHU.

‘B. Mex10y3€eJIbHBIN aTOM

HZ. ATOM, Pacro0KEeHHBIA BHE Y3JI0B PEILIECTKH.

B. JIuneiinbrii nedexrt

3. lucnokarusi, HapyIiarmas 1eJI0CTHOCTh
KpHUcTasia.

‘F. ['panuna 3epen

H4. OTtcyTcTBHE aTOMA B y3J1€ PEIIETKH

3anummure BolIOpaHHbIe OYKBbI 101 COOTBETCTBYIOMUMH nudpamu:

A

b

B r

HNnaukarop: MOIIK-1.2
Bpemsi Ha oTBeT: 2 MHH.

3aganue 7: CooTHECHTE BUIBI ACPEKTOB KPUCTATUIMICCKON PEIICTKH C UX OTIFCAHHUECM.

‘CHOCOGHOCTL YHPOYHEHHUS

HOnncaHne

A. llemenTarus

1. Hacplilienue yrinepoaom Juist MOBBIIICHUS
TBEPJIOCTH.

B. AzotupoBanue

2. HacpliieHue a30ToM /1715l HOBBIIIEHUS
MN3HOCOCTOMKOCTH.

B. 3akanka

3. Pe3koe oxnakeHue JUIsl yBEIUYEHUs
IIPOYHOCTH.

G. Hameuienue

H4 Hanecenue MOKPBITHUA IJIA 3allIUTHI OT KOpO6KI/I. ‘

3anummure BLIﬁpaHHbIe 6yKBI)I Mo COOTBETCTBYHOINMMHU umbpaMn:

A

b

B I

HNuapukarop: UOITK-1.1
Bpemsi Ha oTBeT: 2 MHH.

33}18HI/IC 8: CooTHEeCcHUTE OCHOBHBIC MPUHIUIIBI KOHCTPYKINUOHHBIX cTajel ¢ ux

HAJIE)KHOCTBIO.

Tun craau

HXapaKTepHCTnKa

A. Yraepoaucras craib

1. Conepxut 1o 2,14%, HE COAEPKUT JTETUPYIOLIUX
DIIEMEHTOB.

b. JlerupoBanHas craib

2. Conepxwut xpom (e meHee 10,5%),
YCTOMYUBOCTB K KOPPO3UH.

B. UHCcTpy™MEHTaNnbHAS CTalb

3. O0nanaet BBICOKOM TBEPIOCTHIO U
TOJITOBEYHOCTHIO, IIPUMEHSIETCS B PEXKYIIEM
UHCTPYMEHTE.




Tun cranu

HXapaKTepHCTnKa

I'. HepkaBeromas craiib

4. ConepKuT JIETHPYIOIIHE TOOABKH,
MOBBIIIAIONINE TPOYHOCTH M KOPPOZHOHHYIO
CTOMKOCT.

3anummure BoiIOpaHHbIe OYKBBI 101 COOTBETCTBYIOIUMH nudpamu:

A

b

B r

HNnaukarop: MOIIK-1.3

Bpemsi Ha oTBeT: 3 MHH.

3aganue 9 CooTHecuTe BUABI 00PAOOTKH METAIIIOB C COOJIFOICHUEM UX MPUHITUIIA

NEeNUCTBUSL.

Bun 06paboTku

HHanm/m aefcTBHUsS

A. JIutbe

1. O6paboTka u3Aenus JIsl yBEIUUEHUS IIIOTHOCTH
Y TIPOYHOCTH.

b. Mexannueckas oo6paboTka

2. Y najeHue mMarepuana ¢ pa3pe3oM
(ppesepoBanmeM, TOUCHHEM)

B. ITopomkoBas metauryprus

3. [IpeccoBanue u CrieKaHNE METATTHYECKUX
MIOPOIIKOB.

I'. KoBka

H4. [TnaBnenne Metania u 3aJUBKa B popMmy.

3anumuTe BbIOPpaHHBbIE OYKBBI I0/] COOTBETCTBYHIIUMH HU(ppamMu:

A

b

B r

HNuanukarop: UOIIK-1.2
Bpemsi Ha oTBeT: 2 MHH.

3apanmne 10 CooTHECTH pa3IMUHbIE MIACTMACCHI C X UCTIPABHOCTHIO.

Tun niaacrmace

HOCHOBHbIe CBOWCTBA

A. TepmomiacTsl

1. PazmsAryarorcs npu HarpeBaHWM, MOT'YT
MHOT'OKpAaTHO MepepadaThIBaTHCS.

b. PeakTormnactel

2. ITocne oTBEp)KICHHS CTAHOBUMCS TBEP/IBIMHU, HE
NpUOIMKasACh K MOBTOPHOU IepepadboTKe.

B. Dnacromepsl

3. Ob6nagaet BHICOKOW yNIPYroCThiO U

IMPUBJICKATCIILHOLO.

3anumure BoiIOpaHHbIe OYKBbI 110/1 COOTBETCTBYOIUMH nudpamu:

A

b B

Hupukarop: UOITK-1.1
Bpemst Ha oTBeT: 2 MHH.

3aganue 11 CooTHolIeHNE BUAOB MEXAHUYECKUX UCIIBLITAHUNA METAJIOB C UX

paboTOCTIOCOOHOCTBIO.




‘Bnu HCIbITAHUS

HOnnca}me

‘A. HUccnenoBanune nmocTaBok

Hl. Onpenenenye NpoOYHOCTH IPU OCTaBKaxX

‘B. HcnbiTanue Ha TBEPIOCTH

HZ. OmnpeneneHne COMPOTHBIICHUS YTITyOJICHUIO

B. HcnblTanne Ha y1apHYyIO BSI3KOCTb

3. OueHka XpynKOCTH U IJIACTUYHOCTH MaTepualia
IIPU TMHAMUYECKOM CMECH.

I'. UcnibiTanue Ha BeTep

4. OnpeneneHue coaepxKaHus MaTepuaia npu
[UKJINYECKUX Harpy3Kax

3anummure BBIﬁpaHHLIe 6yKBLI moJa COOTBETCTBYHOINMMHU III/I(l)paMI/I:

A b

B r

Huapukarop: UOIIK-1.2
Bpemsi Ha oTBeT: 2 MHUH.

3aganue 12 CoOTHOCUTDH BUJIbI CTPYKTYPHBIX IIPEOOPa30BaHUIA B CTANSIX NPU

TEpMOOOPaOOTKE C UX MCIPABHOCTHIO.

Buj crpykrypHOro npeodpasoBanus

HOnncaHne

A. IlepnutHOE npeBpalieHue

1. IlpeBpaienue epputa B ayCTCHUT NPU HarpeBe
BBIIIIE KPUTHYECKON TEMIIEPATYPHI.

b. MapteHcuTHOE npeBpallieHue

2. O6pa3oBaHue IPOYHON U XPYIIKON CTPYKTYpPBI
IpY 3aKaJIKe.

B. belitHuTHOE NpeBpaileHue

3. O6pazoBaHue TBEPOH CTPYKTYPHI IPU
oxnaxaeHuu B uatepsaie 200-400°C.

I'. AycreHnuTHOE siBIICHHE

4. ITonydyeHue cMmeceil pepputa U ieMeHTa pU
MEJJIEHHOM OXJIaKICHUU.

3anummTe BbIOpaHHbIC OYKBBI I0/] COOTBETCTBYOIIMMH U pamMu:

A b

B r

Hupukarop: UOIIK-1.1
Bpemst Ha oTBeT: 2 MHH.

3aganue 13 CooTHOCUTDH BUJIbI CTPYKTYPHBIX IIPEOOPA30BaHUN B CTANSIX NPU

TepM0o0OpabOTKe C MX UCTPABHOCTHIO.

‘.JIempylomm"l 3JIEMEHT

HI/IccnenosaHne CBOMCTB

‘A. Xpom Hl [ToBbI11a€T TBEPAOCTH M TEPMOCTOMKOCTD.

‘B. Hukens HZ [ToBbImIaeT MPOYHOCTH U MIACTUYHOCTb.

‘B. Bananniit H3 Viydmaer n13HOCOCTOMKOCTh U KapOCTONKOCTD.
‘F. Monubnen H4 IToBbI11aET KOPPO3UOHHYIO CTOUKOCTD

3anumuTe BbIOPaHHbIE OYKBBI 0] COOTBETCTBYHOIIUMH HU(ppamMu:

A b

B r




HNunukarop: UOITK-1.2
Bpemsit Ha oTBeT: 3 MMH.

3aganue 14 CooTHecuTe THUIT KOMIO3UIIMOHHOIO MaTepyuajia ¢ €ro NpUMEHEHHEM

‘TI/IH KOMITIO3UIIMOHHOI'O MaTepuajia

HOﬁnaCTb NpUMEHEHHs

‘A. VYraepoiHbie KOMITO3UThI

Hl ABI/IaHI/IOHHaH 1 KOCMHYECKasa TCXHUKa

b. MetamiomMaTpruiHbie KOMITO3UTHI

2. JleTanu3upOBaHHbIE U BHICOKOHATPYKCHHbBIE
KOHCTPYKLUU.

B. ITonmmmepHbIE KOMITIO3UTHI

3. JIerkue CTpOUTENIbHbIE KOHCTPYKIIMH U
KOPILYCHBIE JETAJIN.

I'. Kepamuueckre KOMITO3UThI

H4. BeicokoTeMnepaTypHble OKPBITHS U OPOHS.

3anummure BolIOpaHHbIe OYKBbI 101 COOTBETCTBYIOMUMH nudpamu:

A b

B r

HWupukarop: UOIIK-1.1
Bpemsi Ha oTBeT: 2 MHH.

3aganue 15 CooTHecuTe TUII METAJIMYECKON CBS3H C €€ XapaKTEPUCTUKAMHU.

Tun cBa3u

HXapaKTepucTnKa

A. KoBaniedTHas CBI3b

1. CoBMeCTHOE UCIOIb30BaHHUE QJICKTPOHOB-
aTOMOB.

b. UouHad cBa3b

2. [lepenava 37€KTPOHOB OT OJJHOTO aTOMa B
payHI.

B. Mertamnnueckas cBSI3b

H3 O6paBOBaHI/Ie (OJICKTPOHHOTI'O Ir'a3a» B METAJIIC.

3anummure BblﬁpaHHbIe 6yKBI)I Mo COOTBETCTBYHOINMMHU umbpaMn:

A

b B

Nnaukarop: MOIIK-1.3
Bpemst Ha oTBeT: 2 MHH.

3aganue 16 CooTHOCUTH METO/IbI UCIIBITAHUSI MATEPUAJIOB C UX Ha3HAUYEHUEM.

‘MeTOI[ HCNBLITAHUH

HHamaqune

‘A. HccnenoBanue mocTaBokK

Hl. Omnpenenenue npenaena NPpOYHOCTU U YIUIMHEHUS ‘

‘B. HcnbiTanue Ha TBEPIOCTH

H2 OI_IeHKa XPYIKOCTHU U TNIACTUYHOCTH MaTCpuajia ‘

‘B. HcnpiTanne Ha yaapHyO BA3KOCTb

H3.. OmnpeneneHne CONPOTUBIECHUS YIITYOJICHHIO

I'. UcnibiTanue Ha BeTep

4. OnpeneneHne OCTaTKOB MPU UKIMYECKUX
Harpyskax

3anumuTe BbIOPaHHBbIE OYKBBI M0/ COOTBETCTBYHIIIUMH U (ppamMu:

A b

B I




Kuroun k 3aganuam

Homep Bonpoca IIpaBUIBHBIN BapUaHT OTBETA
1 A-2,b-1,B-3,T-4
2 A-2,b-3,B-1,T-4
3 A-1,b-2,B-3,1-4
4 A-1,b-3,B-2,T-4
5 A-4,b-2,B-3,T-1
6 A-4,b-2,B-3,T-1
7 A-1,b-2,B-3,T-4
8 A-1,b-4,B-3,1-2
9 A-1,b-4, B-3, -2
10 A-1, b-2, B-3
11 A-1,b-2,B-3,T-4
12 A-4,b-2,B-3,T-1
13 A-4,b-2,B-3,T-1
14 A-1,b-2,B-3,I'-4
15 A-1, b-2, B-3
16 A-1,b-3,B-2,I'-4

3akpoIThie 32IaHHS HA YCTAHOBJICHHE IOCJI€10BATEIbHOCTH

I/IHCprKIII/Iﬂ AJIl BBINIOJITHEHUSA 3aJaHUA: HquHTaﬁTe TEKCT U YCTAHOBUTE

mocjaeaoBaTeJIbHOCTD

Oouenpodeccuonanbuas komnerenuusa OIK-1

Huaukarop: MOIIK-1.1
Bpems Ha oTBer: 4 MHH.
3aganue 1: Onpenenure MocCieq0BaTEIbHOCTh 3TANOB KPUCTAIIIN3ALMU METAIIIIOB MTPU

3aTBCPpACBAHHU.

A. OGpa3oBaHue IIEHTPOB KPUCTATUIU3AIIUN
b. Poct xpucramios

B. ®opmupoBaHne 36pHEHHON CTPYKTYPBI
I'. 3aBepiIeHNE KpUCTAIIIN3ALUN

3anummure COOTBETCTBYHOIIYIO NMOCJIE€A0BATC/IBbHOCTD ﬁyKB CJI€Ba HaIIpaBo:

Huaukarop: MOIIK-1.2
Bpemsi Ha OTBeT: S MMH.
3apanme 2: Onpenennute NpaBUIbHYIO OCIEA0BATENIbHOCTD ATAMOB MPOIIECCA 3aKAJIKU

CTaJu.

A. HarpeB 10 Temrieparypsl ayCTEHUTH3ALUN
b. Beigeprkka nipu 3ajaHHON TeMIeparype

B. Pe3koe oxnaxaeHue B 3aKaJIOUHOM cpejie
I'. ®opMupoBaHrEe MapTEHCUTHOU CTPYKTYPBI

3anummre COOTBECTCTBYIOIIYIO MOCTECA0BATCIBbHOCTD 6yKB CJI¢Ba HAIIpaBo:




HWupnkarop: UOIIK-1.1
Bpemsi Ha oTBeT: 3 MUH.
3aganue 3: Pacnonoxxure nporecchl NOIy4eHUs aIFOMUHNUS B IIPABUIIBHOM ITOPSIJIKE.

A. OuunieHue u pa3iuBKa ATFOMUHUS
b. Ilony4yenue muHo3eMa

B. DrnexTponu3 pacruiaBa miimHO3eMa
I'. loOb1ua OOKCHTOB

3anummTe COOTBETCTBYIIIYIO M0C/I€J0BATEIbHOCTH OYKB CJieBa HAIPaBO:

HNnaukarop: MOIIK-1.2
Bpems Ha oTBeT: 4 MUH.

3ananne 4: OnpenenI/ITe MMPpaBUJIbHYIO MTOCJICAOBATCIIBHOCTb U3TOTOBJICHUA YITICPOAHOI'O
KOMITO3UTHOT'O Marcpuajia

A. TepmooOpaboOTKa 1 OTBEPIKICHHE
b. IlponuTka marpuiieit

B. ®opmoBanue usznenus

I'. [lonroroBka yriepoaHbIX BOJOKOH

3anuiuTe COOTBETCTBYIOINYIO OCJIeJ0BATEIbHOCTh OYKB CJ1eBa HANIPABO:

HNuapukarop: UOITK-1.2
Bpemst Ha oTBeT: 4 MUH.

3apanme 5: Onpenenure NoCIe10BATENILHOCTD ATANOB IOPOIIKOBOM METaJLITypruu.

A. [Tony4yeHne MeTaNIMuECKOTro MOPOIIIKa

b. ®opMupoBaHue MaTepuaioB METOJIOM MPECCOBAHUS

B. Brimteuka n3nennit

. O6paboTka crieueHHOW 3arOTOBKH (JIOTIOTHUTEIHHOE YIJIOTHEHUE, MEXaHHUeCKast
00paboTka)

3anummre COOTBECTCTBYIOIIYIO MOCTEA0BATECIbHOCTD 6yKB CJIeBa HAIMpaBo:

HNuaukarop: MOTTK-1.1
Bpemst Ha oTBeT: 4 MMH.

3ananme 6: Onpenenure Nociae10BaTeNbHOCTh (ha30BBIX MPEBPAILEHUH TPU METIEHHOM
OXJIAKICHUH SBTEKTOUTHOW CTaJIH.

A . OOpa3oBaHue ayCTEHUTA MPU Harpene
b. O6paszoBanue epputa 1 HEMEHTUTA
B. IlpeBpanienue aycTeHUTa B IEPIUT



I'. ITonHas kpucTa/UIU3aLUsA CTPYKTYPBI

3anummure COOTBCTCTBYHOIINYIO MOCTECA0BATEIbHOCTD ﬁyKB CJI€Ba HallpaBo:

| | | | |

HWuapukarop: UOIIK-1.1
Bpemsit Ha oTBeT: 3 MUH.

3apanmue 7: Onpeaenure mocaea0BaTeIbHOCTh ATANOB [IEMEHTAIUH.

A . HacelilieHue noBepxHOCTH YIJIEPOJIOM

b. Harpes 1o Temneparypsl ayCTCHUTU3ALUN

B. 3akanka cranu nocie neMeHTauuu

I. OTnyck /Ui CHATUS BHYTPEHHUX HaIPSLKEHUN

3anummure COOTBCTCTBYHOINYIO MOCTECA0BATCIBHOCTD GyKB CJI€Ba HaIlpaBo:

HWuapukarop: UOIIK-1.1
Bpemst Ha oTBeT: 3 MUH.

3aganue 8: Onpenenure MOCIEN0BATEIBHOCTD OTYYEHUS JINTEHHOTO YyTr'yHa

A. 3arpy3ka HIHMXThI B JOMEHHYIO I1€4b
b. BeinnaBka uyryHa

B. Ouuienue ot npumeceit

I'. Pa3nuBka uyryHa B ¢popme

3anummure COOTBETCTBYHOIIYIO NMOCJIE€A0BATC/IBbHOCTD ﬁyKB CJI€Ba HAIIpaBo:

HNuapukarop: UOITK-1.3
Bpemst Ha oTBeT: 3 MUH.

3apanue 9: Onpenennure NOCIEI0BATEIBHOCTh ATANIOB JIUTEHHOTO MPOU3BOACTBA.

A. N3zrotosnenue nuTeitHoi GopMbl
b. Ilonroroska pacniasa metasmia

B. 3anuBka metanna B popme

I'. OcTpiBaHUE U BEIOUBKA OTIMBKU

J1. Mexannyeckasi 00paboTKa OTIUBKH

3anummre COOTBECTCTBYIOIIYIO MOCTECA0BATECIBbHOCTD 6yKB CJI€eBa HAIIPaBo:




HWupnkarop: UOIIK-1.1
Bpemst Ha oTrBeT: 4 MUH.

3apanme 10: Onpenenure MOPAIOK CTPYKTYPHBIX U3BMEHEHUM B METAJJIaX MIPU UX
TUTACTUYECKON AeopMariiu

A. Pa3BuTHE MUKPOTPEIINH U Pa3pyLLIEHUE

b. ®opmupoBaHue ydacTKa yIIpOYHEHHS

B. Bo3HUKHOBEHHE BHYTPEHHUX HAIIPSKCHUI

I'. YBenuueHue mioTHOCTU Ae(PEKTOB KPUCTAIUIMYECKOM peleTKH

3anummTe COOTBETCTBYIIIYIO M0C/I€J0BATEIbHOCTH OYKB CJieBa HAIPaBO:

HNnaukarop: MOIIK-1.2
Bpemst Ha oTBeT: 2 MUH.

3apanme 11: Onpenenure NopsI0K MPOLECCOB MPHU A30TUPOBAHUU CTAJIH.

A . Bbicokasi TBEpAOCTb U JIOJITOBEYHOCTh TOBEPXHOCTHU
b. OGpa3zoBanue HUTPUIHBIX (a3

B. 3akpernenue cTpyKTypbl OKpYyKaroLlel cpeibl

I'. Hachllienre noBEpXHOCTH a30TOM

3anummure COOTBCTCTBYHOINYIO NMOCJTE€A0BATC/IBHOCTD 6yKB CJIeBa HAINpaBo.

HNuapukarop: UOITK-1.1
Bpemst Ha oTBeT: 3 MUH.

3aganue 12: Onpenenure 3Tarbl MOJTYYEHUS TUTAHA.

A . Xumnueckas nepepadboTka pyabl

b. ITomyuenue TeTpaxiopuaa TUTaHA

B. BoccranoBnenue TeTpaxiopua HaTpUEeM WM MarHUEM
I'. OuncTka u 3aycK CIUTKU

3anumure COOTBECTCTBYIOIIYIO MOCJIE€A0BATC/IBbHOCTD 6YKB CJI€Ba HaImpaBo:

| | | | |

HNnaukarop: MOIIK-1.2
Bpemsi Ha oTBeT: 2 MHH.

3apanme 13: Onpenenure 3Tanbl NPOU3BOACTBA MOJIUMEPHBIX KOMITO3UIITMOHHBIX
MaTepHuaoB.

A. ITonroroBka MoIMMEPHOTO CBS3YIOIIETO

b. Tepmuueckas oOpaboTka n 06paboTka Marepuasa

B. IIponuTka apMUpPYIOLIETO HAMTOIHUTEIS TOJIMMEPHBIM CBSI3YIOIIUM

I'. ®opMupoBaHue CTPYKTYpbl KOMIIO3ULIMOHHOIO MaTeprasa



3anummure COOTBECTCTBYIOIIYIO NOCJIE€A0BATC/IBHOCTD 6yKB CJ1€Ba HAIMpaBo:

HNnaukarop: MOIIK-1.2
Bpemsi Ha oTBeT: 2 MUH.

3ananme 14: Onpenenvre NpaBUILHYIO MOCJIEI0BATEIBHOCTh U3TOTOBICHUS U3
METOJIOM ropsiuero uzocrarudeckoro npeccopanus (I'MII).

A. OxJnaxieHue 1 U3BJIeUEHUE NPOAYKTOB

b. ITomemenue 3aroToOBKU B KaMepy U30CTaTHYECKOTO IIPECCOBAHMS
B. IIpuMeHeHMe BBICOKOTO IaBJICHUS U TEMIIEPATYPbI

I'. IlogroroBka u 3arpy3ka HOpOLIKOBOIO MaTepuana B Gopmy

3anuiuTe COOTBETCTBYIOINYIO MOCJIeJ0BATEIbHOCTh OYKB CJ1eBa HANIPABO:

HNnaukarop: MOIIK-1.2
Bpemst Ha oTBeT: 2 MMH.

3aganue 15: Onpenenute 3Tarbl npoiecca OOPUPOBAHUS CTAIH.

A. Hanecenue 60pa Ha MOBEPXHOCTb MU3IEITHS

b. lndy3noHHOE HACKINIEHUE TIOBEPXHOCTH O0OpOM

B. CtpykTypa oXnaxk1eHUs U 3aKpeIIeHUs

I'. IToBbIIEHNE TONTOBEYHOCTH M TBEPOCTU MaTepHUaia

3anummure COOTBCTCTBYHOIIYIO MOCTECA0BATECIbHOCTD 6yKB CJI€eBa HAIlpaBo:

HNuapukarop: UOIIK-1.2
Bpemst Ha oTBeT: 2 MUH.

3aganue 16: Onpenenure OCHOBHBIE TAIbl OTYyYEHUS HEPXKABEIOIEH cTau.

A. IIpou3BOJCTBO XKUAKOTO METAJIJIA B JOMEHHOM Meun

b. Jlo6aBneHne Nerupyonmx 31eMEeHTOB (XPOM, HUKEIb, MOJIUO/IECH)
B. JloBOJIKa XMMHUYECKOTO COCTaBa B KOHBEPTEPE

I'. JIutbe 1 TepMOOOPAOOTKA TOTOBBIX 3aTOTOBOK

3anumure COOTBETCTBYIOIIYIO MOCJIE€A0BATC/IBbHOCTD GyKB CJI€Ba HalmpaBo:

| | | | |

Kioun k 3aganuam

Howmep Bonpoca IIpaBuIbHBIN BapUAHT OTBETA
1 A—-b—>B-—>T
2 A—-bBb—->B—->T
3 r-b—>B—>A
4 I'-b—>B—>A




5 A—->Bb—->B->T
6 A—-Bb—->B-—>T
7 b—>A—>B-—>T
8
9

A—-b—->B->T
A—-b—->B-o>I—>]]

10 I'-b—-B—oA
11 I'-b—-B—oA
12 A—->Bb—->B-oT
13 A—-T—->B—b
14 ' -b—>B—>A
15 A—-b—->B-—->T
16 A—->Bb—->B-oT

OTKpBITHIE 32JaHNA C PA3BEPHYTHIM OTBETOM

HNHCTpyKUMA I BHINOJTHEHUS 32IaHUSI: IPOYUTANTE TEKCT U 3alIUIIUTE
pa3BepHYTHIii 000CHOBAHHBII 0TBET

Oomenpodeccnonanpaasg komnerenuusa OINK-1

Huankarop: UOIK-1.1

Bpems Ha oTBeT: S MHH.

3aganue 1: (Bonpoc no onpeneneHuto)

Uro Takoe aJutoTpOITUsl METAIJIOB U KaKWe IIPUMEPHI €€ MPOSBICHHUS CYIIECTBYIOT?

ITose n1s oTBETA:

Huaukarop: MOIIK-1.2

Bpems Ha oTBeT: 7 MHH.

3aganue 2: (Bonpoc Ha 00bscHEHNE)

Kak m3mMeHeHue CKOpPOCTH OXJIAKIEHHUS IMPHU 3aKaJKe BIUSET HAa CTPYKTYpYy M CBOICTBa
craan?

ITose njs oTBeTA:

Huaukarop: MOIIK-1.1

Bpems Ha oTBeT: 4 MUH.

3ananme 3: (Borpoc Ha cpaBHEHHE)

B dem pa3Huia Mexay HEp)KaBEIOIIEH W YIIIEPOJAMCTOM CTalbl0 1O HMX COCTaBy W
cBolicTBaM?

ITosie n1s1 oTBETA:

Huaukarop: MOIIK-1.2

Bpems Ha oTBeT: 4 MUH.

3ananue 4: (Bonpoc Ha Ki1accupuKaimio)

Kakwne BuIbI HEMETAUTHYECKUX MAaTEPHAIOB PUMEHSIOTCS B TEXHUKE?

ITose nus orBera:

HNuapukarop: UOITK-1.3




Bpemst Ha oTBeT: / MMH.

3aganmue 5: (Bornpoc 0 NpUYMHHO-CIIEICTBEHHBIX CBS35X)

[ToyeMy Mpy M3rOTOBJIEHHWH OTBETCTBCHHBIX JIETAJECH HCIOJB3YIOTCS BAaKyyMHBIE IIIABKH
METaJIIIOB?

Iose aist oTBeTA:

Huankarop: MOIIK-1.1

Bpemsi Ha oTBeT: 4 MUH.

3aganme 6: (Bompoc Ha MPOrHO3UPOBAHKE)

Uto npoun3onaeT, eciu B A IIOMUHHUEBBIN CILJIaB JOOABUTH MarHUM U KPEeMHUI?

ITose n1s oTBETA:

HNupukarop: UOITK-1.1

Bpemsi Ha oTBeT: 4 MUH.

3ananue 7: (Borpoc Ha 00BsICHEHHE)

Kak cTpykTypa MeTaiuia BIMSET Ha €ro MEXaHHYECKHE CBOMCTBA?

ITose n1s oTBETA:

Huankarop: UOIIK-1.2

Bpems Ha oTBeT: 7 MHH.

3aganue 8: (Bonpoc Ha cpaBHeHuHE)

Uem oTiinyaeTcs 3aKajika oT OTILyCKa cTaiu?

ITose n1s oTBETA:

Huaukarop: MOIIK-1.1

Bpems Ha oTBeT: 4 MUH.

3amanue 9: (Bompoc Ha Kiaccu(uKanuio)

Kakue Bubl IerupoBaHHbBIX CTaNel CYyIIECTBYIOT U UX JOCTOUHCTBA?

ITos1e nas1 oTBeTA:

HNnaukarop: MOIIK-1.2

Bpemst Ha oTBeT: 4 MHH.

3ananue 10: (Bonpoc 0o mpUuInHHO-CIIEICTBEHHBIX CBSI35X )

[Touemy KOMMO3UTHI O0NAJAIOT JIYYIIUMH MEXaHMYECKMMM KauyeCTBaMH, YeM
TpaAULMOHHBIE METAJUIbI?

ITose nus orBera:

Huaukarop: MOIIK-1.3

Bpemsi Ha oTBeT: 6 MUH.

3amanue 11: (Borpoc Ha nporuosupoBaHue)

Uto mpowmsoiifer, eciau Mmpu JUThe HE COOMI0aTh NPABUIBHBIA PEXKUM OXJIKICHUS
MeTana’?




ITose nus orBera:

HNuaukarop: UOIK-1.2

Bpems Ha oTBeT: 7 MHH.

3ananue 12: (Bonpoc Ha aHAIM3 KEHCOB)

Komnanus Xo4eT noBBICUTh U3HOCOCTOMKOCTD JETallel, padOTaOIUX B YCIOBUSAX TPEHUS.
Kaxkoit MmeTon ynmpo4HeHus JTydlie BbIOpaTh U ouemMy?

ITose nus orBera:

HWuapukarop: UOIIK-1.1

Bpems Ha oTBeT: 4 MHH.

3aganue 13: (Borpoc Ha 00bsicHEHME)

Kak mpuMecu B MeTayuiax BIMSIOT HA UX MEXaHUYECKHE CBONCTBA?

ITos1e nas1 oTBeTA:

Hupukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 4 MHH.

3aganue 14: (Borpoc Ha cpaBHEHUE)

UYeM pa3nuuaroTcs HBETHBIC U YePHBIC METAILIbI?

ITos1e nas1 oTBeTA:

HNupukarop: UOITK-1.2

Bpems Ha oTBeT: 6 MUH.

3aganue 15: (Bompoc 0 npuYMHHO-CIEACTBEHHBIX CBSI35IX )

[Touemy monMMepHBIE MaTEPUAITBI ITUPOKO UCIIONB3YIOTCS B MPOMBIIIJIEHHOCTH?

ITose n1s oTBETA:

HNupukarop: MOITK-1.3

Bpems na orBer: 7 MHH.

3ananue 16: (Bonpoc Ha aHaIM3 KECOB)

Kakue marepuaibl MOXKHO UCTIONB30BaTh AJIsl aBUAIIMOHHBIX JBUTATENCH?

IHose nis oTBera:
Kuaoum k 3a1anusam
Howmep Bompoca OTBeT (pa3BepHyTOE 00OCHOBAHNE)

1 AnoTponus — 3TO CMOCOOHOCTh OJHOTO M TOTO K€ XHMHUUYECKOTO
JJIEMEHTa, CYIIECTBYIOLIETO B pPa3HbIX KPHUCTAUIMUECKUX (opmax.
AJToTpornsl  BIMSIET HAa  CBOMCTBA  METAUIOB, HW3MEHSAS WX
KPUCTAITNYECKYIO CTPYKTYPY MPHU PA3IUYHBIX TEMIIepaTypax
2 UYem BBIIIIE CKOPOCTH OXJIAKICHHS, TEM BBIIIE TEMIIEpaTypa 00pa30BaHUS

MapTEHCUTA — TBEP/OH, HO XPYNKOW CTPYKTYPBHI.

3 Hep:xagetoias cranbs coaepxuT xpoM (He meree 10,5%) 115 moBbIlLIeHUs
KOPPO3HOHHOM CTOMKOCTH, YTIIEPOAUCTAS CTAJIb UMEET MEHbIIIEE
CoJIepKaHUe JIETUPYIOIIUX 2JIEMEHTOB.




[Tonumeps! TPUMEHSIOTCS B JJIEKTPOTEXHUKE U cTpouTenbeTBe. Kepamuka
MPUMEHSETCA B TEPMOCTOUKHX MOKPBITHSIX. KoMIIo3uThI 0611a1a10T
BBICOKOM IIPOYHOCTBIO ITPU MAJIOM BECE U UCIIOIb3YIOTCSA B AaBUALIUU U
KOCMOCE.

BaKyyMHaSI IJ1aBKa MPUMCHACTCA CHUXKCHUA COACPKAHNA I'a30BbIX U
HEMCTAIIMYCCKUX BKJIIO‘I@HI/II;'I, IIOBBIIICHHUA Ka4€CTBa METaJljia.

JloGaBiieHre Maruus U KPEMHHSI TIOBBIIIAET TPOYHOCTH U KOPPO3UOHHYIO
CTOMKOCTbD.

MexaHnudeckue CBONCTBA MeTaljla POUCXOAAT OT €r0 KpUCTAIUIMUECKOU
CTPYKTYPBI, TNIOTHOCTH Ae(hEeKTOB 1 (ha30BOr0O COCTABA.

3akanka yBeJIM4HUBaeT TBEPAOCTh 3a CUET 00pa30BaHUsI YyTyHa,
MMOHMKEHUE BHYTPEHHETO HANPSLKCHUS U IEJIaeT MaTeprall MEHee
xpynkuM. OTIYCK — TOMOTHUTENbHBIN HAarpeB MOcCIie 3aKallKu JIs
MOBBILICHUS TIACTUYHOCTH.

HuskonerupoBaHHble CTaIN: BHICOKAs TEXHOJOTMYHOCTh U IPOYHOCTb.
CpenHenerupoBaHHbl€ CTaIU: cOaJaHCUPOBAaHHAS IPOYHOCTb.
BeicokosiernpoBaHHbl€ CTaIM: KOPPO3UOHHASI CTOMKOCTb, BEICOKAs
KapOCTOMKOCTh

10

HI/ISKOHGFI/IpOBaHHHC CTaJIK: BBICOKAA TCXHOJOITMYHOCTb U IIPOYHOCTD.
KoMmno3utel coueTaroT B ceoe MMPpEMMyLICCTBa PA3JIMYHBIX MATCPUATIOB,
o6nana}0mnx BBICOKOH IIPOYHOCTLIO ITPH HHU3KOM Macce.

11

B nuTeHBIX TEXHOJIOTUAX UCIOJIB3YIOTCS KOHTPOIMPYEMBIE PEKUMBI
OXJIQXKACHUS IS ITOJIy4EHUSI PABHOMEPHOU CTPYKTYphI. Pe3kue nepexoasl
TEMIIEPATyPbl MOT'YT IPUBECTU K Pa3pyLLICHUIO U3JEIUs

12

KommnaHnus xoueT moBbICUTh U3HOCOCTOMKOCTH JIeTajiel, padoTatomux B
ycaoBusaxX TpeHus. Kakoit MeTos ynpodHeHus Jiydiie BEIOpaTh U noyemy?

13

Bpennble npumecu (kuciopo, cepa, Gpocop) CHUKAIOT IPOYHOCTh U
IUTACTUYHOCTS. Jlerupytomue npumecu (yriepoa, XpoM, HUKeJb) BIUSIOT
Ha TBEPJIOCTh U KOPPO3UOHHYIO CTOUKOCTD.

14

YepHble MeTaJUIbI (CTallb, YyTYH) 00J1a1at0T BEICOKOM MPOYHOCTHIO, HO
MMEIOT pa3InyHble KauecTBa. L{BeTHbIE MeTauIbl (MEb, ATFOMUHUN)
JIerye, yCTOWYUBEE K KOPPO3UH, HO MEHEE ITPOYHBI.

15

[Tonumepsl nerkue, yCTOMYMBbIE K XUMUYECKOMY BO3/IEHCTBUIO
OKpy>Karolel cpeibl 1 001a/1al0T HU3KOW TETJIONPOBOIHOCTBIO.

16

AJIFOMUHHMEBBIE U TUTAHOBBIE CILIABBI — HCIOJIB3YIOT TaM, T'/I€ BaXKHbI
MIPOYHOCTH U Mallblii Bec. XpOMOBBIE, HUKEIEBbIE U KOOATHTOBBIE CILIIABBI
WCTIONB3YIOTCS JUIS IeTalleld, T/ie TpeOyeTcs yCTOMUUBOCTh K BHICOKUM
Temreparypam U KOppo3uu

3aKpLIThIC 32JaHUS ¢ BLIOOPOM OJTHOI'0 NPABUJILHOI0 OTBETA U 000CHOBAHMEM

BbIOOpa

HNHcTpyKuMs 1J151 BHINIOJHEHUS 3aaHKUsI: IPOUYMTANTE TEKCT, BbIOepuTe
NPABWJIbHBINA OTBET U 3alIUIIUTE APryMEHThI, 000CHOBBIBAKOIIHE BLIOOP OTBETA

Oowmenpodeccuonanbuas komnerenuus OIK-1

HWuapukarop: UOITK-1.1

Bpems Ha oTBeT: 4 MHH.
3ananme 1: (3akpbIThIN BOIIPOC C BEIOOPOM OJTHOTO OTBETA)




Kakoit u3 oOmenpuHATHIX BHIOB KPUCTAJUIMYECKUX PEIIECTOK XapaKTepeH Ui o-Kenesa?

</ Bbi0epHuTe 011H NPABUILHBIN OTBET:
1. T'paneuentpupoBannas Kyonueckas (I'LIK)
2. T'ekcaronanbpHas mnoTHoynakoBanHas (I'TIY)
3. Oo0wvemHo-nIeHTpHpoBaHHas Kyoudeckas (OLK)
4. TerparoHajabHbII 9UeThIPEXyroJIbHAS)
Ortser:
Oo6ocHoBaHMe:

HNuaukarop: UOIK-1.2

Bpems Ha oTBeT: 6 MUH.

3ananmue 2: (3aKphITHI BOIIPOC C BEIOOPOM OJTHOTO OTBETA)
Kakoli 0CHOBHOI1 Ipoliece JIEKUT B OCHOBE 3aKaJIKU CTaJIn?

</ Bbi0epuTe 011H NPABUILHBI OTBET:
1. TlepnuTHOE MpeBpalleHUe

2. Ilpomecc ha3oBbIX Mepexo10B

3. OO0pazoBaHue EMEHTUTA

4. JIuddy3uoHHBIH OTKUT

OrtBerT:
Oo0ocHoBaHnue:

HWupukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 4 MHH.

3apanmue 3: (3aKphITHI BOIIPOC C BEIODOPOM OJTHOTO OTBETA)

Kakoli OCHOBHOW 3JI€MEHT B COCTaB BXOJUT HEpP)KaBEIOLAs CTalb JJS TOBBIIICHUS
KOPPO3MOHHON CTOMKOCTH?

</ Bbi0epuTe 01MH NPABUJIbHbII OTBET:

1. Bamamgwnii

2. Xpom

3. HHUKENb

4, Momubaen

OtBet:

O0ocHoBaHme:

Huankarop: UOIIK-1.2

Bpemst Ha oTBeT: 4 MHH.

3ananmue 4: (3akpbIThIN BOIIPOC C BLIOOPOM OJTHOTO OTBETA)

Kaxoit 0CHOBHOM HEJOCTATOK CBOMCTB JIJIsi KEPAMHUECKUX MAaTepUaIoB?

< BbiGepuTe OMH NPABHILHBI OTBET:
1. Beicokas XpynkocTb

2. BbIcoKkas TEIUIONPOBOIHOCTH

3. IInoxast KOppo3HMOHHAsI CTOUKOCTb

4. BpIcoKas 31€KTPOIPOBOAHOCTh
Ortser:

O0ocHoBaHMe:

Nnaukarop: MOIIK-1.3

Bpemst Ha oTBeT: 6 MHH.

3aganue 5: (3aKkpbITHIN BONPOC ¢ BHIOOPOM OJTHOTO OTBETA)

Kakoii MeTos1 00pab0OTKH METAIOB OTHOCUTCS] K MEXaHUYECKUM CIIOc00aM yIIpOYHEHUS?




</ Bbi0epHuTe 011H NPABUILHBIN OTBET:
1. Jlazepnas 3akanka

2. JlpobGectpyitHas 06paboTka

3. llemeHrarus

4. A3oTHpOBaHHE

Ortser:

Oo6ocHoBaHMe:

HNuaukarop: UOIMK-1.1

Bpems Ha oTBeT: S MHH.

3ananmue 6: (3aKpeITHIN BOIIPOC C BEIOOPOM OJTHOTO OTBETA)
Kakas xapakTepucTHKa onpeaesieT IIacCTHYHOCTh MeTaa?

</ Bbi0epHuTe 011H NPABUIbHBIN OTBET:
1. KoaddumueHT TEmIoBoro pacmmpeHus
2. OTHOCUTEIIFHOE YJTHHEHUE

3.  DJAEeKTpOnpoOBOAHOCTh

4. MarnuTtHas NpOHUIIAEMOCTb

Ortser:

O0ocHoBaHme:

HNuaukarop: MOIIK-1.2

Bpemsi Ha oTBeT: 6 MUH.

3ananmue 7: (3aKphITHI BOIIPOC C BEIOOPOM OJTHOTO OTBETA)

Kakue mporecchl NPUMEHSIOTCS ISl TOBBIIICHUS JOJTOBEYHOCTH M TOBEPXHOCTHOM
TBEPAOCTH MeTasuia?

< BoiGepuTe 0OMH NPABHILHBI OTBET:

1. Orxur

2. A3zoTtupoBaHue

3. Pexpucramim3anmoHHBIN OTKHUT
4. Hopmanuzamus

OTBeT:

O0ocHoBaHue:

Huaukarop: MOIIK-1.1

Bpemst Ha oTBeT: 4 MHH.

3ananmue 8: (3aKpeITHIN BOIIPOC C BEIOOPOM OJTHOTO OTBETA)
Kakoii MeTa 1exuT B OCHOBE CIUIaBa TIOPATIOMUHUI?

</ Bbi0epHuTe 011H NPABUIbHbIN OTBET:
1. XKemeso

2. Mens

3.  AmoMuHHHR

4. Marauit

OTBeT:

Oo0ocHoBaHue:

HNuaukarop: MOTIK-1.2
Bpems Ha oTBeT: S MHH.
3ananue 9: (3akpbITHIN BOIIPOC C BEIOOPOM OJTHOTO OTBETA)




Kakoli HemeTaM4eckuii MaTeprai UCIONb3yeTCs B KaUeCTBE TEIION30JIALNN ?

< BbifepuTe 011H NPABUILHBIN OTBET:
1. Kepamuka

2. Tlomumepst

3. bazanpTOBOE BOJIOKHO

4. Komno3uTtsl

OtBer:

Oo6ocHoBaHMe:

HNnaukarop: MOIIK-1.3

Bpemst Ha oTBeT: 6 MUH.

3aganue 10: (3akpbIThIil BOIIPOC C BBIOOPOM OJHOI'O OTBETA)

Kakoii MeTon cBapKu IpUMEHSIETCS 1J1s1 COEIMHEHHs] TOHKOCTEHHBIX JleTalei?

</ Bbi0epuTe 0MH NPABUJILHbII OTBET:
1. Dnekrponyrosas cBapka

2. JlazepHas cBapka

3. KucnopoaHo-aneTuieHoBas CBapKa

4. Ilna3zmeHHas cBapka

OtBeT:

O6ocHoBaHue:

Huankarop: UOIK-1.1

Bpems Ha oTBeT: S MHH.

3aganue 11: (3akpsbIThIil BOIIPOC C BHIOOPOM OJHOTO OTBETA)

Kakue cBoiicTBa MeTaylIOB ONPEAENAIOT MX CHOCOOHOCTh BbLIEPKUBATh YIapHbIE
Harpysku?

< BbiGepuTe OMH NPABHILHBIA OTBET:

1. Tsepmocth

2. YpapHas BS3KOCTh

3. TemionpoBOAHOCTb

4.  DAeKTponpOBOAHOCTh

Orser:

O0ocHoBaHme:

HNuauxarop: MOTIK-1.2

Bpems Ha oTBeT: 7 MHH.

3ananme 12: (3aKpbIThIi BOIpPOC € BHIOOPOM OJHOTO OTBETA)

Kakoli u3 MeTonoB TepMuyeckod o00pabOTKM NpUMEHsAeTcs Uil TpyOoro CHATHUS
OCTaTOYHBIX HAIPSDKEHUH B MeTaIIax?

</ Bbi0epHuTe 011H NPABUIbHbIN OTBET:
1. 3Bakanka

2. Omxur

3. Hopwmanuzanus

4. Otnoyck

OrtBer:

Oo0ocHoBaHue:

Hupukarop: UOITK-1.1
Bpems Ha oTBeT: 7 MHH.




3ananme 13: (3akpbIThIi BOIPOC € BHIOOPOM OAHOTO OTBETA)

Kaxkoii meTamt saBisieTcsi OCHOBHBIM KOMIIOHEHTOM JIaTyHHBIX CILIABOB?
< BbifepuTe 011H NPABUILHBIN OTBET:

1. AnxroMuHUH

2. XKeneszo

3. Mems

4. Qoo

OTser: 3

O6ocHoBaHue:

HNnaukarop: MOIIK-1.2

Bpemst Ha oTBeT: S5 MUH.

3aganue 14: (3akpbIThIil BOIIPOC C BBIOOPOM OJHOI'O OTBETA)
Kakoii Buj miactMacc npuMeHsieTcsl 1151 U3rOTOBJIEHUSI aBTOMOOMIIBHBIX OaMIiepoB?
< BbibepHuTe 011H NPABUILHBIN OTBET:

1. Tomuuamnxnopun (ITIBX)

2. Tomunponmnen (I11T)

3. Tomuctupon (I1C)

4. Tlomukap6onar (I1IK)

Ortser:

O0ocHoBaHme:

Huankarop: UOIIK-1.3

Bpems Ha oTBeT: S MHH.

3aganue 15: (3akppIThIil BOIIPOC C BBIOOPOM OJHOTO OTBETA)

Kakoii nporiecc 00paboTku MeTasuia BKIFOYALT IIaCTUIECKYIO ehopMaIuio 0e3 yaaneHus
MaTepuana?

< BbiGepuTe OMH NPABHILHBIA OTBET:

1. Jlutee

2. Kogska

3. ToxapHas o6paboTka

4. @pesepoBaHue

Orser:

O0ocHoBaHme:

Huaukarop: MOIIK-1.1

Bpems Ha orBer: S MHH.

3aganue 16: (3akpbIThIil BOIIPOC C BBIOOPOM OJHOT'O OTBETA)
Kakoii MeTann o6agaeT caMoil BBICOKOH 3J€KTPOIPOBOHOCTHIO?

< BbiGepuTe OMH NPABHILHBI OTBET:

1. 3onoro

2.  AroMuHONR
3. Cepebpo

4, Mens
Ortser:
Oo0ocHoBaHue:

Kuiroun K 3a1aHusiM
Howmep OtBer OtBert (pa3BepHyTOE 0OOCHOBAHUE)
BOITpOCa




1 3 Keneso cymiecTByeT B HECKOJIBKUX MOJIU(DHUKAIINAX, U3 KOTOPHIX 0.-
xene3o (10 910°C) obmagaeT 00bEMHO-TICHTPUPOBAHHON KyOU4IeCKOn

pemerkoi (OLIK).

2 2 [Iporuecc BKIIOYaeT B ce0si HArpeB MeTauIa JJ0 TEMIIEPATYP BHIIIIS
KPUTHYECKHX, BBIZICPKKY B 3TOM COCTOSIHMHU U MOCIIEAyIoIIee ObICTpoe
OXJIaXKJICHUE.

3 2 Xpom 00pazyeT 3alUTHYIO OKCHIHYIO TUICHKY, MPEA0XPAHSIONIYIO

CTaJIb OT KOPPO3UH.

4 1 Kepamuka ob6sagaeT BBICOKOW TBEPIOCTHIO, HO M3-3a CBOWCTB
IJIACTUYHOCTH JIETKO JIOMAETCS TIPH yJaapax.

5 2 JpoGecTpyiiHas 00padoTKa yiIydlraeT MEXaHUYECKHE CBOMCTBA
MMOBEPXHOCTH MTyTEM CO3JAHMS OCTATOYHBIX HAIPSDKCHUN.
6 2 OTHOCHTEIBHOE YIJIMHEHUE TTO3BOJISIET OIICHUTh, HACKOJILKO MaTepHa

MOKCT USMCHUTH CBOIO JIMHY ITPpH MEXaHUYEeCKOU Harpyske 1o
pa3pyIeHusL.

7 2 Hpouecc 3aKJII04YacTCA B HACBIIICHU N ITOBCPXHOCTHOT'O CJI0A METAJLJ1a
430TOM, YTO YBCIIMYUBACT TBEPAOCTb U U3HOC.

8 3 CruiaB qropajrOMHUHUAN TPEICTABISCT COOOH IPyIIy CILUIaBOB HA OCHOBE
ATIOMUHUS ¢ 0OABKaMH ME/IM, MarHHsI 1 MapraHia.

9 3 Kakoit HeMeTayuTMYecK i MaTeprall KCIIOJIb3YEeTCs B KAYeCTBE
TEIJIOU30IIS U ?

10 2 JlazepHas cBapka IO3BOJIIET pabOTaTh ¢ OXJIAKIECHUEM MaTepuaioB 0e3
neperpesa.

11 2 Bricokast ynapHasi BI3KOCTh 03HAYaET XOPOIIYI0 YCTOWYHBOCTD K
pa3pyUIeHUIO IPU PE3KUX Harpys3Kkax

12 2 OTXUT IPOBOAUTCS IPU BBICOKHUX TEMIIEpATypax ¢ MOCIEAYIOLUUM

MOHMXEHHBIM OXJIaXIEHUEM, UTO CIIOCOOCTBYET CHATHIO BHYTPEHHEH
HaIPSHKEHHOCTH M MOJIEP/KAHHUIO CTPYKTYPBI METaJUIA.

13 3 B natynHbIX criaBax meab coctaisieT oT 55% no 90%, a nuHK
N00aBIISIETCSI JIJ1s1 YBEJIMUCHHS IPOYHOCTH U CHUYKEHUSI CTOUMOCTH.
14 2 [MonmunponuieH o6anaer BEICOKON yIapONmpOYHOCTHIO, YCTOMYHUBOCTHIO

K aTMOC(EpPHBIM BO3JIEHCTBUSAM U HU3KOW CTOMMOCTBIO.

15 2 KoBka usmensieT popmy 3aroToBKH JyIsl cUeTa MJIaCTHUECKON
nedopmanuu 0e3 yajleHusl MaTepuana.

16 3 Cepebpo ob6nagaeT HauOObIIIEH IIEKTPOIPOBOTHOCTHIO CPE/IH BCEX
METAaJUIOB.

3aKpLITHIE 33JaHMS C BLIOOPOM HECKOJbLKHX BAPHAHTOB OTBETA U PA3ZBEPHYTHIM
000CHOBAHHEM BLIOOPA

NHcTpyKuMs 1J151 BHINOJHEHUSA 321aHUS: IPOYMTANTE TEKCT, Bbl0epuTe BCce
NMPaBWJIbHbIE OTBETHI M 3aNMIINTE APTYMEHTbI, 000CHOBBIBAIOIIME BHIOOP 0TBETOB

OowmenpodeccuonanbHas komnerenuus OIK-1

Hupukarop: UOITK-1.1




Bpems Ha oTBeT: S MHH.
3ananme 1: Kakue cBolicTBa METAIIIIOB ONPEACIISIOTCS KPUCTAITMIECKON PEIIeTKON?

</ Bbl0epHuTe HECKOJIbKO NPABUILHBIX OTBETOB:
1. Tsepnmoctb
2. DIeKTpONpPOBOIHOCTH
3. MaruuTHsle CBOMCTBA
4. TennonpoBOJIHOCTH
OTtBer:
Oo0ocHoBaHue:

HNuaukarop: UOIK-1.2
Bpems Ha oTBeT: 7 MHH.
3ananmue 2: Kakue nporeccsl OTHOCITCS K METOIaM TEPMHUUECKOM 00pabOTKH cTamu?

Qf BblﬁepI/ITe HECKOJIBKO ITPAaBUJBHBIX OTBETOB:

1. OTxur

2. 3akanka

3. IIramnoBka
4. Otnyck
OTtBerT:
Oo0ocHoBaHue:

Huaukarop: MOIIK-1.2
Bpems Ha oTBeT: 7 MHH.
3amanue 3: UTo BXOAUT B COCTaB JIETUPOBAHHBIX CTajeh?

Qf BblﬁeplflTe HECKOJIBKO ITPAaBUJBHBIX OTBETOB:

1. Xpom

2. Hukens
3. [{uak

4, Bananuit
OTtBerT:
O6ocHoBaHue:

Huaukarop: MOIIK-1.2
Bpems Ha oTBeT: S MHH.
3ananme 4: Kakue marepuasnbl OTHOCSTCS K KOMIIO3UIUOHHBIM?
</ Bbl0epHuTe HECKOJIBKO NPABUILHBIX OTBETOB:
1. CrexIomIacTUKU
2. TlonmMmepHbIE KOMITO3UTHI
3. AIIOMHHHUEBLIE CILIABEI
4. VYrnemiacThuku
OTBer:
Oo0ocHoBaHue:

Nuaukarop: MOIIK-1.3
Bpems Ha oTBeT: 7 MHH.
3ananue 5: Kakue MeToapl OTHOCSTCS K 00pabOTKE METANIOB JaBJIeHUEM?

</ BriGepuTe HECKOJILKO NPABUJILHBIX OTBETOB:
1. KoBka



2. JIutbe

3. [TpokaTka
4, Bonouenue
OTtBer:
O6ocHoBaHue:

HWuapukarop: UOIIK-1.1
Bpemsi Ha oTBeT: 4 MHH.
3aganue 6: Kakue nedeKThl KpUCTATNISCKON PEIIETKH XapaKTePHBI IS METAJLIIOB?

Qf BblﬁepI/ITe HECKOJBKO ITPAaBUJBHBIX OTBETOB:

1. Toueunble nedeKThI

2. Jluneiinbie nedexTh

3. OTKJIOHEHUS aTOMOB OT PAaBHOBECHBIX MTOJOXCHHMA
4, [ToBepxHOCTHBIE TEPEKTHI

OTtBerT:

O6ocHoBaHue:

Huaukarop: MOIIK-1.2
Bpemsi Ha oTBeT: 4 MUH.
3aganue 7: Kakue METO/IbI MOBEPXHOCTHOTO YIIPOYHEHHS HCIIONb3YIOTCS B
IPOMBIIIIIEHHOCTH?
</ Bbl0epuTe HECKOJIbKO NPABUILHBIX OTBETOB:
1. IlemenTaius

2. AzotupoBaHHE
3. Kogka
4. bopupoBanue
Otser:
O0ocHoBaHme:

HNuaukarop: MOIK-1.1

Bpemsi Ha oTBeT: 4 MHUH.

3aganmne 8:

KaKI/Ie CIINIIaBbI OTHOCATCA K JICTKUM KOHCTPYKIII/IOHHBIM MaTCpI/IaJ'IaM?

Qf BblﬁeplflTe HECKOJBKO ITPAaBUJBHBIX OTBETOB:

1. AJIOMHUHHEBEIE

2. MarnueBslie

3. Kenesoyrmepoaucteie
4, TuranoBbie

OTtBerT:

O6ocHoBaHue:

HNuaukarop: MOIIK-1.3

Bpems Ha oTBeT: 7 MHH.

3ananue 9:

Kakue BUIbI CBapKH MPUMEHSIIOTCSI B CTPOUTENHCTBE?

</ BrbiGepuTe HECKOJILKO NPABUJILHBIX OTBETOB:

1. [yrosas

2. Jlazepnas

3. KonTakTHas
4, I'azoBas

OTtBer:



O6ocHOBaHMe:

HWuapukarop: UOIIK-1.1

Bpemsi Ha oTBeT: S5 MHH.

3ananue 10:

Kaxkwue cBolicTBa onpenesisitoT )kapoCTORKOCTh METaJIIOB?

< BbifepuTe HECKOJIbKO NPABUILHBIX OTBETOB:

1. Temmnepatypa miaBaeHUs

2. XuMHu4eckasi CTOMKOCTh

3. Koaddurnuent nuHeitHoro pacmupeHus
4. DIEKTPONPOBOJHOCTh

Otsert:

O0ocHoBaHme:

Huankarop: UOIK-1.1

Bpems Ha oTBeT: S MHH.

3amanme 11:

Kakwue cBoiicTBa Onpenenstor KapoCTONKOCTh METAJIOB?

Qf BblﬁepI/ITe HECKOJIBKO ITPAaBUJBHBIX OTBETOB:

1. Temneparypa 1maBieHus

2. XuMHUecKas CTOMKOCTh

3. KoadduuumenT pacumpenus TuHANA
4. DJIEKTPONPOBOJAHOCTh

OTtBerT:

O6ocHoBaHue:

Huankarop: UOIIK-1.2

Bpems Ha oTBeT: S MHH.

3amanme 12:

Kakue usmeHeHust NpoucxXoIaT NPy 3aKaJIKe CTanu?

Qf BblﬁeplflTe HECKOJIBKO ITPAaBUJBHBIX OTBETOB:

1. CtpyKTypHBIE TTpeOOpa30BaHUS
2. VBennuuBaeTcs mIacCTUYHOCTD
3. [ToBebImIaeTcst TBEPIOCTH

4. YMeHbIIeHHE TIaCTUIHOCTH
OTtBerT:

O6ocHoBaHue:

Hupukarop: UOITK-1.1

Bpems Ha oTBeT: S MHH.

3ananue 13:

Kakue n3meHeHust mpoucXoAsT MPHU 3aKaJIKe CTaTU?

</ BbiGepuTe HECKOJILKO NPABUJILHBIX OTBETOB:

1. XHUMHUYECKUH COCTAB

2. Tepmuueckas o6paboTka

3. TemmepaTypa OKpyKarollen cpesl
4, [aBnenue

Ortser:

Oo0ocHoOBaHmMe:



HNuaukarop: UOIIK-1.2

Bpems Ha oTBeT: S MHH.
3aganue 14:
Kakue HeMeTamnyeckue Marepraibl 00Ja1at0T BBICOKOM TEPMOCTOMKOCTHIO?

Qf BblﬁepI/ITe HECKOJIBKO ITPAaBUJBHBIX OTBETOB:

1. Kepamuka

2. [Tommmepbr

3. VriennacTuku
4, KoMmno3surel
OTtBer:

Oo0ocHoBaHue:

HNunukarop: NUOITK-1.3

Bpemsi Ha oTBeT: 6 MUH.
3ananue 15:
Kakwue npoiieccbl NPUMEHSIOTCS I MEXaHUYECKOW 00pabOTKH METaIOB?

< BbifepHuTe HECKOJIBKO NPABUILHBIX OTBETOB:

1. ®dpesepoBaHue

2. Tokapnas oOpaboTka
3. Jlutee

4. HImudosanue
Otser:

Oo6ocHoBaHme:

Hupukarop: UOIIK-1.1

Bpemst Ha oTBeT: S MMH.
3ananue 16:
Kaxkue BUIbI KOPPO3UH BCTPEYAIOTCS B METAIIIMYECKUX KOHCTPYKIUAX?

< BbiGepuTe HECKOJILKO NPABUILHBIX OTBETOB:

1. XumMmudeckas
2. DNEeKTPOXUMHUYECKHM
3. I"a30BEIi
4. IInactuueckui
OTtBert:
ObocHoBaHmue:
o Kuarouun Kk 3aganuam
Howmep OtBer OtBer (pa3BepHyTOE 0O0CHOBAHUE)
BOIIpOCa
1 1,2,4 | Kpucramnudeckas pemnieTka BIUsSeT Ha TBEPIOCTh, HIEKTPOIPOBOIHOCTH
U TETUTOTIPOBOTHOCTb.
2 1,2,4 | Tepmudeckas 00pabOTKa BKIIIOYAET B ce€0sl MPOIIECCHI, H3MEHSIOIIHE
CTPYKTYpY MeTalia MO/ BO3JICHCTBUEM TeMITepaTyphl (OT)KHT, 3aKaJiKa,
OTITYCK).
3 1,2,4 | B coctaB nerupoBaHHbBIX CTaJEH, TIOMUMO KeJe3a U yIIIepoaa, BXOASIT
HUKENb JIJISl YBETHUEHUS BA3KOCTH, IIIACTHYHOCTH, XPOM IS
MOBBINICHHS TBEPIOCTH; BaHAUN JUIsl YIYUIICHUS CTPYKTYPHI.




1,2,4

KOMHOBI/IHI/IOHHI)IG Marepualibl O6’B€I[I/IH$IIOT CBOICTBA IJIaCTHYHOCTH,
MMPOYHOCTH U JICTKOCTH, YTO obecrieunBaeT IMUPOKOC NPUMCHCHHUC B
TCXHHUKE.

1,3,4

KoBka — nedopmarus ynapamu uiam npeccoBanueM. [Ipokarka —
W3MEHEHUE TONILIUHBI ITyTEM IIPOKATBIBAHUS MEXKY BaJIKAMH.
Bosnouyenue — BeITSKKA MeTajlIa.

1,2,4

JUs MeTasuIoB XapaKTepHbI CIeayoue 1eQeKThl KpUCTAIIMYECKON
PEIIETKU:

1,2,4

[TemeHnTamMs HACHIILIAET IOBEPXHOCTD YIIIEPOAOM. A30TUPOBAHUE —
g dy3us a3oTa JUIs MOBBIIEHUS TBEPAOCTH. bopupoBanue
YBEJIMYUBAET )KAPOCTOMKOCTh METAILIA.

1,2,4

K nérkum KOHCTPYKIIMOHHBIM MaTepHraiaM OTHOCSTCS CIUIaBbl Ha
OCHOBE JIETKMX METAJIJIOB: Maraus, OCpuiuIvs, aTFOMUHKS ¥ TUTAHA.
OTHOCHTENbHAS IUNIOTHOCTh TaKUX CINIABOB OOBIYHO HIKE 4,5 r/cMm>.

1,3,4

JlyroBasi cBapKa UCHOJIB3YeTCs JJIsi COSAMHEHUS] METANTUICCKUX
anmeMeHTOB. KOHTaKTHAs cBapKa MPUMEHSIETCS ISl COCTUHEHUS
TOHKOCTEHHBIX KOHCTPYKIIHi. ['a30Bast cBapKa UCIIOJIb3yeTCs B
MOHTaXHBIX paboTax.

10

1,2,3

TeMrieparypHble YCIIOBUSI yCTaHOBJICHBI MPEAENbHON paboueit
TeMneparypoil. XuMH4eCcKasi CTOMKOCTh BIIMSIET HA OKUCIICHUE TIPU
Harpese. KoaddunueHT nuHeiHOro paciupeHns yCTaHaBIUBAET
YCTOMYMBOCTH K TEMIIEPATYPHBIM NU3MEHECHUSIM.

11

1,2,3

TeMiieparypHble yCIIOBUSI YCTaHOBIJIEHBI PEAEIbHON paboueit
Temreparypoidl. XuMudeckas CTOMKOCTb BIUSET HA OKUCIICHUE IPU
HarpeBe. KoappuueHnT TMHeHHOTo paciMpeHns yCTaHABINBACT
YCTOMYMBOCTB K TEMIIEPATYPHBIM U3MEHEHUSIM.

12

1,3,4

CTpyKTypHBIC IPeoOPa30BaHUS - CTAIb MEHSET COCTaB U (hopMy
AJIIEMEHTOB KPUCTAJUINYECKON pelI€TKU. 11oBbIIIEHNE TBEPIOCTH.
CHIKEHHME MacChl U3/IENTHS C COXPAHEHHEM HEOOX0IUMMOM TBEPIOCTHU U
IIPOYHOCTH.

13

1,2,3

XHUMHUYECKUI COCTaB OIpeNesaeT CBOMCTBA CTalnu. TepMudeckas
00paboTKa U3MEHSAET KPUCTAIIIMUECKYIO CTPYKTYpy. Temmeparypa
OKPYXKAIOLEH Cpesibl MOKET CHU3HUTH IPOYHOCTh

14

1,3,4

[Tonumeps! MIaBATCS MPU HU3KUX TEMIEpaTypax, 3a UCKIIOUEHUEM
CHeIHaJIbHBIX BUJOB ((hTOPOIIIACT).

15

1,2,4

Mexanndeckas 00paboTka BKIIOYaeT B ceOs Onepaluy yaaaeHHs
Marepuasa Jisd nojydeHus tpedyemoit Gopmsl.

16

1,2,3

XuMHYeCcKasi KOppo3Hsi BOSHUKAET ITPU KOHTAKTE C arpECCUBHBIMU
cpenamu 0e3 BKJIIOUEHHS TOKa. DJIEKTPOXUMUYECKasi KOppo3us
BO3HUKAET IIPU HAJIMUYUU JIEKTPOINTA. ['a30Bas KOppo3us — OKUCIEHUE
IIPU BBICOKUX TE€MIEpaTypax.




