[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WNO: Ky3HewoBa ImMununs BacunbesHa

Dlonxsocte: V"”0"”%ﬁ#ﬁgngPAmBATEﬂLHOE YYPEKJIEHUE BBICLIEIO OBPA3OBAHUS

[lata nognucanus: 1

Veansssti nporpamiii ko« PECUOHAJIRHBIA MTHCTATYT BU3HECA U YIIPABJIEHUST»
01e176f1d70ae109e92d86b7d8f33ec82fbb87d6

PaccMoTpeHO 1 0[100peHO Ha 3acelaHuu 0% HOwE
VueHOro cosera : ’7?“ KGECCTRY 0Opasdrartt
IIportokon Ne 23/2 ot 23 aBrycra 2023r. ’ k 10.U. TTannukuH

HUHULHUAJIBI, (baMymym

®OH/JI OHEHOYHbIX CPEACTB

no ()ucuunﬂune «Yueonasn npaKkmuka)

Hamnpasnenue noarotosku / crieninaibHOCTh 23.03.01 TexHO0THsI TPAHCHOPTHBIX
NpoLEecCOB

Kpamudukanus BeimyckHuKa bakanasp

Hanpasnennocts (mpoduip) / cnienmanuzanus «Opranu3amnus nepeBo3ok U 6e30nacHoCThb
JABHKEHUS»

I'oxg mauama moaroroBku — 2023 .

Ji1st o1ieHKH ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUH:

OIIK-1 «Cnoco0eH NpUMEHSATH €CTECTBEHHOHAYYHbIC M 00 LICHHKCHEPHbIC 3HAHUS,
MeTOAbl MATEMATHYECKOr0 AaHAJINU3a U MOJeJMPOBAHMSA B IPodecCHOHATbHOM
AeATeJIbHOCTH. "

HOIIK-1.1: 3naer Teopuio, METOANKH U OCHOBHBIE 3aKOHBI B 00JIACTH €CTECTBEHHBIEC HAYK;
TEOPHIO, METOJIUKH M OCHOBHBIE 3aKOHBI B 00JIACTH OOIIIEHH)KEHEPHBIX HAYK.

NOIIK-1.2: YMeer ucnosap30BaTh NOJIYYEHHBIE TEOPETUUECKUE 3HAHUS IIPU PEIICHUH 33]1a4 B
TEXHUUYECKUX MPUITIOKEHHIX MTPO(HEeCCHOHATEHOU e TEIbHOCTH.

HOIIK-1.3: Bnageer HaBbIKaMM TPUMEHEHUSI €CTECTBEHHOHAYYHBIX METOJMK B peaTu3aliu
TEXHOJIOTHYECKUX TMPOIIECCOB B MPOGECCHOHATHHON ACATEIHPHOCTH, HAaBBIKAMH MTPUMEHEHUS
OOIIEMH)KEHEPHBIX ~ METOJMK B  pealu3alii  TEXHOJOTMYECKHMX  TPOIEeCCOB B
npohecCHOHANBHOM NeSTETLHOCTH.

2023 .



3akpbIThie 321aHUs HA YCTAHOBJIEHHE COOTBETCTBHUS

I/IHCprKHI/Iﬂ AJIfl BBINIOJITHCHUSA 3aJaHUA: HquHTaﬁTe TEKCT U YCTAHOBHUTE

COOTBETCTBUEC

Ooumenpodeccuonanbuasg komnerenuusa OIK-1

HWuapukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 2 MHH.

3ananme 1: CooTHECUTE TUN KPUCTAIIIMYECKOM PEIIETKU ¢ MPUMEPAMU METAILIIOB,
MMEIOIIHNX TAaKYIO PEHIETKY.:

Tun KpUCTAINYECKOH peleTKH

“ Metaua ‘

A. Kybuueckas oobemHo-11eHTpupoBannas (OLK)

“1 . AmroMuHUN ‘

b. Ky6uueckas rpanenentpupoBannas (I'LIK)

2. XKene3so (-
Fe)

B. I'excaronanbHas rmotHoynakoBanHas (I'TIY) H3 Marnui ‘
I'. Kybuueckas oobemHo-nieHTprpoBanHas (OLIK) mpu BeICOKUX 4. Keneso (y-
TeMITepaTypax Fe)
3anumuTe BbIOpaHHbIe OYKBbI 101 COOTBETCTBYIOIIMMH U ppamu:
A b B r

HNnaukarop: MOIIK-1.2

Bpems Ha oTBeT: 3 MHH.

3ananme 2: CooTHECHTE BUIbI TEPMUUYECKON 00paOOTKU C UX OCHOBHBIMHU

XapaKTEPUCTUKAMH.
Buabl
A Onucanne
TepM0o00pPadOTKH
1. IToBBINIEHNE NPOUYHOCTH U TBEPAOCTHU 32 CUET MAPTEHCUTHOIO
A. OTxur p P P

MIpEBpAIICHUS

b. Hopmanuzanus

2. YMeHbllIeHHEe BHYTPEHHUX HaIPSHKEHUM, TOBBIIIEHNE
IJIACTUYHOCTHU

B. 3akanka

3. ®opMHpOBAaHHE PABHOBECHON CTPYKTYPBI C MEJIKO3EPHUCTHIM
beppuTo-nIepIUTOM

I'. Otnyck

4. CHIOKEHHE XPYIOKOCTHU U CHATHEC OCTATOYHBIX HaHpH)KCHI/Iﬁ IIOCJIC

3aKaJIK1

3anumuTe BbIOpaHHbIE OYKBBI N0 COOTBETCTBYHIIUMH U

aMM:

A

b

B

HNuapukarop: UOIIK-1.2

Bpems Ha oTBeT: 2 MHH.




3aganue 3: COOTHECHUTE CIIAB C €0 OCHOBHBIMH KOMIIOHEHTAMU

‘CrmaB HOCHOBHHe 3JIEeMEHThbI ‘
‘A. Cranb Hl Keneso, yriaepon ‘
‘E. JlaTtynp HZ Menb, MUHK ‘
|B. bponsa H3 Menpb, 0510BO ‘
|F. JropairoMuHuI H4 AJOMUHUH, Me/Ib, MATHUW, MapTaHell ‘

3anummure BolIOpaHHbIe OYKBbI 1101 COOTBETCTBYIOMUMH nudpamu:

A b B r

HNuapukarop: UOIIK-1.2
Bpemsi Ha oTBeT: 2 MHUH.
3ananue 4: CoOOTHECHUTE TUIT HEMETAUIMYECKUX MAaTEPUAIOB C UX CBOMCTBAMH.

Tun maTepuana HOCHOBHbIe XapaKTepUCTUKH

1. JIerkocTh, XMMHYECKAsI CTOMKOCTb,

A. Tlonmumepsl
AIIEKTPOU3OJIALIUS

2 CoueraHue CBOMCTB MaTPUIIbl U HAIMOJHUTEIIS,

B. Kepamuka
BBICOKAsl IPOYHOCTb.

3. Bbicokast MpOYHOCTb MPH CKATHH, XPYIIKOCTb,

B. Komno3utsr N
TEPMOCTOUKOCTb.

4. Beicokas 3JIaCTUYHOCTD, HM3HOCOCTOMKOCTh U

I'. Pe3una
BUOpOTaIieHue

3anummure BbIOpaHHbIC OYKBBI 101 COOTBETCTBYOIIMMHE U pamMu:

A b B r

HNuapukarop: UOITK-1.3
Bpemsi Ha oTBeT: 3 MHH.
3aganue 5: CooTHecuTe METOIbI 00PaObOTKM MaTEpUaIOB C UX Ha3HAUYCHUEM.

Meroa 06padoTkn HHa3Haqe}me
1. Coennuenne MeTANIMYECKUX YaCTEH IyTEM
A. JIutbe A T
[UIABJICHU.
2. O0paboTka n3aenus I YBEINYEHUS
b. Koska p 2 T YB

MMPOYHOCTH.

B. IIItammoBka
IITaMIIaMHU.

3. ®opMHpOBaHNE TUCTOBBIX U OOBEMHBIX JIeTajei

4. (I)OpMI/II)OBaHI/IC HU3JCIINA ITYTEM IIABJICHUSA U

I'. CBapka 3aJIUBKHU B (popmy.

3anumuTe BbIOPpaHHBbIE OYKBBI M0/ COOTBETCTBYHIIIUMH HU(ppamMu:

A b B I




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

3aua1me 6: CooTHecuTe BUbI ,Z[e(beKTOB KpPICTﬂHJIH‘ICCKOfI PEMIECTKN C UX OIMMCAHUCM.

‘Bnu nedexra

HOlmcaHne

A. Vakansia

1. OGnacTh pa3AeiieHus] MEXy STHMH
KPUCTAJUTMYECKUMU 3€pHAMU.

|B. Mex10y3€elIbHBII aTOM

HZ. ATOM, pacnoioKEHHbBIA BHE y3J10B PEIICTKH. ‘

B. Jluneitabiit nedext

3. lucnokarusi, Hapylniaromas 1eJI0CTHOCTh
KpHUcTasia.

|F. I'panuna 3epen

H4. OTtcyTcTBUE aTOMA B y3J1€ PEIIETKH ‘

3anumuTe BbIOPpaHHBbIE OYKBBI I0/] COOTBETCTBYHIIUMH IHU(ppaMu:

A

b

B I

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

3aua1me 7: CooTHECHUTE BUbI )Ie(beKTOB KpHCTaHJII/I‘ICCKOﬁ PCUICTKU C UX OITMCAHUCM.

‘Cnocoﬁﬂocn, YHPOYHEHUSs

HOlmcaHne

A. LlemeHTanus

1. Hacpliienue yrinepoaom Juist OBBIIICHUS
TBEPJIOCTH.

B. AzotupoBanue

2. HacrplleHne a30ToM IUTSI HOBBIIIIEHUS
U3HOCOCTOUKOCTH.

B. 3akanka

3. Pe3koe oxnaxkieHue 1151 yBEITU4EHUS
HMPOYHOCTH.

G. Hampimenune

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

3anumuTe BLIOPpAHHBIE 6yKBI)I Mo COOTBETCTBYHOINMMHU ll]/l(l) aMu.:

A

b

B I

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

3ananue 8: CooTHECHTE OCHOBHBIE MPUHINIIBI KOHCTPYKIIMOHHBIX CTAJIEH € UX

HaaCKHOCTBIO.

Tun craan

HXapaKTepHCTnKa

A. Yriepoaucras crainb

1. Conepxut 1o 2,14%, He COAEPKUT TETUPYIOLIUX
DIIEMEHTOB.

b. JlerupoBannas ctanb

2. Conepxut xpoM (e menee 10,5%),
YCTOMYUBOCTB K KOPPO3UH.

B. NucTpymeHTanbHas craib

3. OGnamaet BRICOKON TBEPAOCTHIO U
JOJITOBEYHOCTHIO, IPUMEHSIETCS B PEXKYIIIEM
WHCTPYMECHTE.




Tun craan

HXapaKTepHCTnKa

I'. HepxaBeromas crajib

4. CoJiep>KUT JICTUPYIOIIHE TOOABKH,
MOBBILIAIONINE IPOYHOCTh U KOPPO3UOHHYIO
CTOMKOCTb.

3anummure BolIOpaHHbIe OYKBbI 101 COOTBETCTBYIOIUMH nudpamu:

A

b

B r

HNupukarop: MOITK-1.3

Bpemst Ha oTBeT: 3 MHH.

3ananue 9 CooTHecuTe BUII 00PaOOTKH METAIIJIOB C COOJIFOACHUEM UX MPUHIIAIIA

NENUCTBUSL.

Buja oopadoTkn

HHanm/m aefcTBUA

A. JIutee

1. O6paboTka u3enus A1 yBEIUUYEHUS IJIOTHOCTH
Y IPOYHOCTH.

b. Mexanunueckas 00paboTka

2. Y naneHnue mMarepuania ¢ pa3pe3oM
(bpe3epoBaHmeM, TOUCHUEM)

B. IlopomkoBas meTauryprus

3. IlpeccoBaHue U ClIEKaHWE METAININYECKUX
MIOPOILIKOB.

I'. KoBka

H4. [TnaBnenue Metamia u 3aJUBKa B popMmy.

3anumuTe BbIOPpaHHBbIE O0YKBBI I0/] COOTBETCTBYHIIUMH H(ppaMu:

A

b

B r

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

3aganue 10 CooTHECTH pa3InyHbIE MJIACTMACCHI C X UCIPABHOCTBIO.

Tun miiacrmace

HOCHOBHbIe CBOMCTBA

A. TepmoruiacTel

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

b. PeakTommacTel

2. ITocne oTBEp)KICHHS CTAHOBUMCS TBEP/IBIMHU, HE
pUOIIKasACh K TOBTOPHOMU repepadoTKe.

B. Dnacromepsl

3. O6nagaet BHICOKOW yIIPYTOCTHIO U
MIPUBJIEKATEIHHOIO.

3anumuTe BbIOPpaHHBbIE OYKBBI M0/ COOTBETCTBYHIIIUMH H(ppamMu:

A

b B

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

3aganue 11 CooTHolIEHNE BUAOB MEXAHUYECKUX UCILITAHUNA METAJIJIOB C UX

paboTOCTIOCOOHOCTBIO.




‘Bm[ HCNBITAHUS

HOnnca}me

IA. HccnenoBanme mocTaBoK

Hl. Onpenenenye NpoOYHOCTH IPU OCTaBKax

|B. HcneiTanue Ha TBEPAOCTH

HZ. Omnpenenenue CONPOTUBICHUS YTITYOJICHUIO

B. HcnbiTanue Ha yaapHYIO BSI3KOCTh

3. OueHka XpynKOCTH U IJIACTUYHOCTH MaTepuasia
IIPU TMHAMHUYECKOM CMECH.

I'. MUcnbiTanue Ha BeTep

4. Onpenenenue coaepxKaHus MaTepuaia npu
[UKJINYECKUX Harpy3Kax

3anumuTe BLIOPAHHBIE 6yKBLI moJa COOTBETCTBYHOINMMHU III/I(l) aMHu:

A b

B r

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

3aganue 12 CoOTHOCUTB BUBI CTPYKTYPHBIX MPEOOPA30BAHMIA B CTAISAX IPU

TepM0o0OpabOTKe C MX UCHPABHOCTHIO.

Buja cTpyKTypHOro mpeodpa3oBanus

HOlmcaHne

A. IlepauTHOE TIpeBpaleHIe

1. IIpeBparrenue Gepputa B ayCTEHUT MPU HArPEBE
BBIIIE KPUTHYECKON TEMIIEPATYPHI.

b. MapreHcuTHOE npeBpalleHue

2. O6pa3oBaHue MTPOYHOU U XPYIKON CTPYKTYPHI
IIPU 3aKaJIKe.

B. belinuTHOoe npeBpalieHue

3. O6pazoBaHue TBEPAOH CTPYKTYpHI IpU
oxJyiaxkieHuu B unrepnaie 200-400°C.

I'. AycreHuTHOE sIBIIEHUE

4. ITonyyenue cmecelt peppura 1 LIeMEHTa IpU
MEJJICHHOM OXJIaKICHUU.

3anummure BbIOpaHHbIC OYKBBI 101 COOTBETCTBYIOIIMMH U(ppamu:

A b

B r

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

3ananue 13 CoOTHOCUTD BUBI CTPYKTYPHBIX IPEOOpa30BaHUi B CTAJSAX IPU

TepMO0OPabOTKE C MX UCHPABHOCTBIO.

‘ﬂernpywmnﬁ 3JIEMEHT

HI/Iccne)IOBaHne CBOWICTB

|
‘A. Xpom Hl [ToBbIlIaeT TBEPAOCTH U TEPMOCTONKOCTb. ‘
‘B. Huxkenp HZ [ToBbIlIaeT MPOYHOCTH U ITACTHYHOCTb. ‘
‘B. Banaguit H3 Viydmaer 3HOCOCTOUKOCTD U KapOCTOMKOCTb. ‘
‘F. Monubaen H4 [ToBblIlIaeT KOPPO3MOHHYIO CTOMKOCTh ‘

3anumure BoiIOpaHHbIe OYKBbI 1101 COOTBETCTBYOIUMH nudpamu:

A b

B r




HNuaukarop: MOIIK-1.2
Bpemst Ha oTBeT: 3 MHH.
3aganue 14 CooTHecuTe THUIT KOMIO3UIIMOHHOIO MaTepyaja C €ro NpUMEHEHHEM

ITI/IH KOMIIO3UIIMOHHOI'O MaTepuaJjia HOﬁJ’IaCTb NMPUMECHECHUSA ‘

IA. YraepoaHbie KOMITO3UThI Hl ABHaIMOHHAs U KOCMUYECKasi TEXHUKA ‘

2. I[eTaJ'II/IBI/IpOBaHHHe 1 BBICOKOHAIrpy>XC€HHBIC

b. MeraimioMarpuyHble KOMIIO3UTHI
KOHCTPYKLUH.

3. JIerkue cTpOUTENIbHbIE KOHCTPYKIIMH U

B. IlonmumepHbIe KOMIIO3UTBI
KOPILYCHBIE JCTAJIN.

I'. Kepamunueckrie KOMIIO3UTBI H4 BricokoTeMmiepaTypHble MOKPBITHS U OpOHSI.

3anumuTe BLIOPAHHBIE 6yKBLI moJa COOTBETCTBYHOINMMU III/I(l) aMHu:

A b B r

HWupukarop: UOIIK-1.1
Bpemsi Ha oTBeT: 2 MHH.
3aganue 15 CooTHecuTe TUIT METAJIMYECKON CBS3H C €€ XapaKTEPUCTUKAMHU.

Tun cBs3u HXapaKTepl/ICTI/IKa

1. CoBMecCTHOE MCIIOJIb30BAHUE AJIEKTPOHOB-
aTOMOB.

A. KoBajieHTHAas CBA3b

2. Ilepeaya 3MEKTPOHOB OT OJHOTO aTOMa B
payHI.
B. Meraiueckas CBsi3b H3 O0pazoBaHKE «IIEKTPOHHOTO ra3a» B METaIe.

b. Uonnas cBs3b

3anummTe BbIOpPaHHbIE OYKBBI 110/] COOTBETCTBYOIIMMH U pamMu:
A b B

Huapukarop: UOITK-1.3
Bpemsi Ha oTBeT: 2 MHH.
3aganue 16 CoOTHOCHTH METO/IbI UCTILITAHHSI MATEPHAIIOB C UX HA3HAYCHUEM.

‘MeTon HCIBITAHMIM HHa3Haqe}me ‘
‘A. HccenenoBanue nocTaBok Hl Ornpenenenne npeaena NpOYHOCTH U yITTUHEHHUS ‘
‘B. HcnbiTanue Ha TBEPAOCTH HZ OrneHKa XpYNKOCTH U IUIACTUYHOCTH MaTepuasia ‘
‘B. HcnpiTanue Ha yAapHYIO BSI3KOCTh H3 Onpenenenne CONPOTUBIICHUS YTITYOJIEHUIO ‘

4. OHpeIICHCHI/IC OCTATKOB IIPHU HUKIINYCCKUX

I'. UcnibiTanne Ha BeTep HATPYSKAX

3anumuTe BHIOPpaHHBbIE OYKBBI M0/ COOTBETCTBYHIIIUMH HU(ppamMu:

A b B I




Kiroun k 3aganuam

Howmep Bompoca [IpaBuibHBIN BapraHT OTBETA
1 A-2,b-1,B-3,T-4
2 A-2,b-3,B-1,I'-4
3 A-1,b-2,B-3, -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, -4
8 A-1,b-4,B-3,T-2
9 A-1,b-4,B-3,T-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,T-4
15 A-1, b-2, B-3
16 A-1,b-3,B-2,T-4

3akphIThie 32IaHHUS HA YCTAHOBJICHHE IOCJI€10BATEIbHOCTH

I/IHCprKIII/Iﬂ AJIl BBINIOJITHECHUSA 3aJaHUA: npoanaﬁTe TEKCT U YCTAHOBUTE
mocjaeaoBaTeJIbHOCTD

Oouenpodeccuonanbuasg komnerenuusa OIK-1

HNupukarop: UOTIK-1.1

Bpems Ha oTrBer: 4 MHH.

3aganue 1: Onpenenute MOCIEN0BATEIBHOCTh 3TANOB KPUCTAIIIN3ALMN METAIIIIOB MTPU
3aTBEpACBaHUU.

A. OGpa3oBaHue IIEHTPOB KPUCTAIU3AIIUN

b. Poct xpucramios

B. ®opmupoBaHne 36pHEHHON CTPYKTYPBI

I'. 3aBepiIeHNE KpUCTAIIIN3ALUN

3anummure COOTBECTCTBYIOHIYIO MOCJIE€A0BATC/IBHOCTD 6yKB CJIeBa HAMmpaBo:

Huaukarop: MOIIK-1.2

Bpemsi HA 0TBeT: 5 MHH.

3apanme 2: Onpenenute NpaBUIbHYIO MOCIEI0BATEILHOCT ATANOB MPOLECCa 3aKaIKU
CTaJIH.

A. Harpes 10 Temmieparypsl ayCTEHUTH3ALUN

b. Beigeprkka ripu 3ajaHHON TeMIreparype

B. Pe3koe oxnaxaeHue B 3aKaJIOYHOM cpejie

I'. ®opMupoBaHrEe MapTEHCUTHOW CTPYKTYPBI

3anummure COOTBECTCTBYHOIIYIO MOCTECA0BATECIbHOCTD 6yKB CJI€eBa HAIIpaBo:




HWuapnkarop: UOIIK-1.1
Bpemsi Ha oTBeT: 3 MUH.
3aganue 3: PacnonoxxuTe nporeccsl NOIyYeHHUs alFOMUHUS B IPaBUIIBHOM NOPSKE.

A. OuniieHue u pa3aIuBKa ATFOMUHUS
b. Ilony4yenue muHo3eMa

B. DnexkTponu3 pacruiaBa miimHO3eMa
I'. loO6b1ua OOKCHTOB

3anummTe COOTBETCTBYIIIYIO M0C/I€0BATEIbHOCTH OYKB CJieBa HAIPABO:

| | | |

Huapukarop: UOIIK-1.2
Bpemst Ha oTBeT: 4 MUH.

3ananmue 4: Onpenenute NPaBUWIBHYIO MOCIEI0BATEILHOCTh U3TOTOBICHUS
YIJIEPOHOTO KOMITO3UTHOTO MaTepualia

A. TepmooOpabOTKa U OTBEPIKICHHUE
b. IIponuTka marpuieit

B. ®opmoBanue uznenus

I'. ITonroroBka ymiepoaHbIX BOJIOKOH

3anummure COOTBCTCTBYHOIYIO MOCTECA0BATECJIBHOCTD ﬁyKB CJIEBA HAIIPABO:

HNupukarop: UOTTK-1.2
Bpems Ha oTBeT: 4 MUH.

3analme 5: OHpe,I[CJ'II/ITe IOCJICIOBATCIIbHOCTDL OTAllOB HOpOHIKOBOﬁ MCTAJUTypPruu.

A. Ilony4yeHne MeTamsInyecKoro NopoIiKa

b. ®opMupoBaHuEe MaTeEpUAIOB METOIOM PECCOBAHMS

B. Brineuka u3genuit

I'. O6paboTKa crie4eHHOM 3ar0TOBKH (JIOTIOJIHUTEIFHOE YIIJIOTHEHUE, MEXaHUYEeCKast
00paboTka)

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

| | | |

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

3ananme 6: OnpenenuTe Nocae10BaTeNbHOCTD (ha30BbIX MPEBPAILIEHUH TP METIEHHOM
OXJIAKICHUH SBTEKTOUTHOW CTaJIH.

A . OOpa3oBaHue ayCTEHUTA MPU Harpene



b. OGpa3zoBanue dhepputa v IEMEHTUTA
B. IlpeBparienue ayCTeHUTa B IIEPIIUT
I'. ITonnas xpucTaUIM3aLKs CTPYKTYPbI

3anummTe COOTBETCTBYIIIYIO M0C/I€0BATEIbHOCTH OYKB CJieBa HAIPaBO:

| | | |

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

3ananne 7: OHpe,I[eJ'II/ITe IIOCJICAOBATCIIbPHOCTD 3TAIlOB HEMCHTAIIUH.

A . HacplieHre NoBEpXHOCTH YIIIEPOIOM

b. Harpes 10 TeMiieparypsl ayCTEHUTH3aLUN

B. 3akaiika cTanu rocie LeMeHTauuu

I. OTnyck /i CHATUS BHYTPEHHUX HaIPSLKEHUN

3anummure COOTBETCTBYHOINYIO MMOCJTECA0BATCIBHOCTD 6yKB CJIeBa HAINpaBo.

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

3aganue 8: Onpenenure MOCIEI0BATEIBHOCT OTYYEHHS JINTEHHOTO YyTr'yHa

A. 3arpy3ka MIHMXThI B JOMEHHYIO I1€Yb
b. BeinnaBka uyryHa

B. Ouuienue ot npumeceit

I'. Pa3nuBka uyryHa B ¢opme

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

HNupukarop: UOTTK-1.3
Bpemst HAa oTBeT: 3 MMH.

33}13HI/IC 9: Onpez[eJmTe IMOCJIeI0BaTEIbHOCTh ATANOB JIMTEHHOIO IMPOU3BOACTBA.

A. N3roroBnenue NUTeiHON GOpMBI
b. TlogroroBka pacruiaBa Metajuia

B. 3anuBka mertanna B popme

I'. OcTeIBaHWE ¥ BEIOMBKA OTIWBKHU

J1. Mexanuyeckast 00pab0TKa OTJIMBKH

3anumure COOTBETCTBYHOIIYIO NOCJIE€A0BATC/IBbHOCTD 6yKB CJ1€Ba HaIMpaBo:

| | |




HWuapukarop: UOIIK-1.1
Bpemsi Ha oTBeT: 4 MUH.

3apanme 10: Onpenenure NOPsAIOK CTPYKTYPHBIX U3BMEHEHUN B METAJIJIaX MIPU UX
MTACTUYECKON AeopMariiu

A. Pa3BuTHE MUKPOTPEIINH U Pa3pyLLIEHUE

b. ®opmupoBaHue ydacTKa yIIpOYHEHHS

B. Bo3HUKHOBEHHE BHYTPEHHUX HAIIPSKCHUI

I'. YBenuueHue mioTHOCTU Ae(PEKTOB KPUCTAIUIMYECKOM peleTKu

3anuiuTe COOTBETCTBYIOINYIO NOCJIe0BATEIbHOCTh OYKB CJIeBA HANPABO:

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

3apanme 11: Onpenenure Nops10K MPOLECCOB MPHU A30TUPOBAHUU CTAJIH.

A . Bbicokasi TBEpAOCTb U JIOJITOBEYHOCTh TOBEPXHOCTHU
b. OGpa3oBanue HUTPUIHBIX (a3

B. 3akpenenue cTpyKTypbl OKpYKarOLIEi cpenbl

I'. Hachllienre moBEpXHOCTH a30TOM

3anummure COOTBECTCTBYHOINYIO MMOCTECA0BATECIBbHOCTD 6yKB CJI€eBa HAIlpaBo:

HNuaukarop: MOITK-1.1
Bpemst Ha oTBeT: 3 MMH.

3aganue 12: Onpenenure 3Tambl NOJIY4YEHNS TUTAHA.

A . Xumnueckas nepepadboTka py/sl

b. [lony4yenue TeTpaxiaopuia TATaHA

B. BoccranoBiieHne TeTpaxyiopy/ia HaTpUEM WM MarHUEM
I'. OuncTka u 3aIycK CIUTKH

3anummre COOTBECTCTBYIOIIYIO MOCTECA0BATECIBbHOCTD 6yKB CJI€Ba HAINIpaBo:

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

3ananue 13: Onpenenure dTanbl MPOU3BOACTBA MOTUMEPHBIX KOMITO3UITHOHHBIX
MarepuasoB.



A. TloaroroBka noJIMMEPHOTO CBA3YIOIIETO

b. Tepmuueckas oOpaboTka n 06paboTka Marepuasa

B. IIponuTka apMUPYIOLIETO HATOJHUTEIS TOJIUMEPHBIM CBS3YIOIINUM

I'. ®opMupoBaHue CTPYKTYpbl KOMIIO3ULIMOHHOIO MaTepraa

3anummTe COOTBETCTBYIOUIYIO I0CJIe10BATEIbHOCTh OYKB CJICBA HAIIPABO:

| | | |

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

3ananue 14: Onpenenure NpaBUIbLHYIO OCIEI0BATEIIBHOCTh U3TOTOBIICHUS U3/1€TTUN
METOAOM ropsiuero uzocraruueckoro npeccoanus (I'UIT).

A. OxJaxxieHue U U3BJICUYEHUE IIPOAYKTOB

b. [lomenienue 3aroToBKM B KaMePy U30CTaTUYECKOIO IPECCOBAHUS
B. IIpuMeHeHne BBICOKOTO JAaBJICHUS U TEMIIEPATYpPBI

I'. IlogroroBka u 3arpy3ka HOPOIIKOBOTO MaTepuana B GopMy

3anummure COOTBCTCTBYHOIIYIO MOCTECA0BATECIBHOCTD GyKB CJI€Ba HallpaBo:

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

3aganue 15: Onpenenure 3Tarsl npoiecca OOPUPOBAHUS CTAIIH.

A. Hanecenue 60pa Ha MOBEPXHOCTDb U3JIEITHS

b. Mudy3uonHoe HaChIIIEHUE TOBEPXHOCTH OOpOM

B. CtpykTypa oXnaxJI€HUs U 3aKperIeHus

I'. IToBbIIEHNE TONTOBEYHOCTH M TBEPOCTU MaTepHUaia

3anummure COOTBCTCTBYHOIIYIO MOCTECA0BATECIbHOCTD 6yKB CJI€eBa HAIlpaBo:

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

3apanue 16: Onpenennte OCHOBHBIE TAITbI OJYYECHHS HEP/KABEIOIIEH CTAIIN.

A. TIpon3BOJCTBO XUAKOTO METAJJIA B JOMEHHOM MeUn

b. loGaBnenue Aerupyomux 3IeMEHTOB (XpOM, HUKEIh, MOJTHOIEH)
B. JloBOJIKa XMMHUYECKOTO COCTaBa B KOHBEPTEPE

I'. JIutbe 1 TepMOOOPAOOTKA TOTOBBIX 3aTOTOBOK

3anumure COOTBETCTBYIOIIYIO MOCJIE€A0BATC/IBbHOCTD 6YKB CJ1€Ba HaImpaBo:

| | | | |

Kuroun k 3aganuam

\ Howmep Bonpoca \ [IpaBHUIBHBIN BapuaHT OTBETA
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OTKpBIThIE 321aHNA C PA3BEPHYThIM 0TBETOM

HHCcTpyKUMA 11 BHINOJTHEHUS 32IaHNUSI: IPOYUTANTE TEKCT U 3aNUIIUTE
Pa3BepHYTHIil 000CHOBAHHBII 0TBET

Oomenpodeccnonanpaasg komnerenuusa OINK-1

HNupukarop: UOITK-1.1

Bpems Ha oTBeT: S MHH.

3aganue 1: (Bonpoc no onpeneneHuto)

Uro Takoe ajuIoTpOonusl METAJUIOB U KaKMe MIPUMEPHI €€ MPOSBICHUS CYIIECTBYIOT?

ITose n1s oTBETA:

HNupukarop: UOITK-1.2

Bpems Ha oTBeT: 7 MHH.

3ananmue 2: (Borpoc Ha 00bsicHEHUE)

Kak n3MeHeHne CKOpOCTH OXJIAKIEHUS IIPU 3aKajKe BIUSAET HA CTPYKTYpYy U CBOMCTBA
cranu?

IHose nis orBera:

Huaukarop: MOIIK-1.1

Bpemst Ha oTBeT: 4 MHH.

3aganue 3: (Bonpoc Ha cpaBHeHME)

B uem pasHuma Mexay HEp)KaBeIOLIEH M YIIIEPOJUCTOM CTaJbl0 M0 MX COCTaBy M
cBOMCTBaM?

IHose nois oTBera:

Nnaukarop: MOIIK-1.2
Bpemst Ha oTBeT: 4 MHH.




3ananmue 4: (Borpoc Ha kiraccudukanmro)
Kaxkue BUJAbI HCMCTAJNIMYCCKUX MAaTCPUAJIOB IPUMCHSAIOTCA B TEXHUKE?

ITose n1s oTBETA:

HNuaukarop: UOIK-1.3

Bpems Ha oTBeT: 7 MHH.

3ananmue 5: (Borpoc o mpyUYMHHO-CIEICTBEHHBIX CBS3SIX )

[louemy mnpu H3rOTOBJICHUM OTBETCTBEHHBIX J€Tajed MCIOJIB3YIOTCS BaKyyMHbIE
IIJIaBKU METAJLJIOB?

ITosie noist oTBeTa:

Huaukarop: MOIIK-1.1

Bpemsi Ha oTBeT: 4 MHUH.

3aganue 6: (Bonpoc Ha MpOrHO3UpPOBAHUE)

Uto npou3ouaeT, €ciu B AIIOMUHUEBBIN CILJIaB JOOABUTH MAarHUM U KPEMHHUIA?

ITose n1s oTBETA:

Hupukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 4 MHH.

3aganue 7: (Bonpoc Ha 00bsacHEHNUE)

Kak cTpykTypa MeTania BiIUsIeT Ha ero MeXaHu4eckue cBorcTra’?

ITos1e nas1 oTBeTA:

Huankarop: UOIIK-1.2

Bpems Ha oTBeT: 7 MHH.

3ananme 8: (Borpoc Ha cpaBHeHHE)

Uewm oTiinyaeTcs 3aKajika OT OTILyCKa cTanu?

ITose n1s oTBETA:

Huankarop: UOIIK-1.1

Bpemst Ha oTBeT: 4 MHH.

3aganue 9: (Bonpoc Ha ki1accupuKaimio)

Kaxwne BHUIbI JIETMPOBaHHBIX CTaJE CYHIECTBYIOT U UX JTOCTOMHCTBA?

ITose nus orBera:

Nnaukarop: MOIIK-1.2

Bpemst Ha oTBeT: 4 MHH.

3ananue 10: (Bonpoc 0 mpUInHHO-CIIEICTBEHHBIX CBSI3SX )

[Toyemy KOMMO3UTHI 0O0JANAIOT JIYYIIMMH MEXaHHYECKHMH KadeCTBAMH, 4YeM
TpaJULIMOHHBIE METAJUIBI?

ITose nys orBera:



HNuaukarop: UOIK-1.3

Bpemsi Ha oTBeT: 6 MHUH.

3ananmue 11: (Bonpoc Ha mpOrHO3UpOBaHUE)

UTo mpou30UIeT, €clu MPH JIUThe HE COOJ0JATh MPABUIBHBIA PEKHUM OXJIAXKICHUS
Meramia?

ITose nus orBera:

HNnaukarop: MOIIK-1.2

Bpemsi Ha oTBeT: 7 MHH.

3ananme 12: (Bonpoc Ha aHanM3 KecoB)

Komnanusi xoder MHOBBICUTH HM3HOCOCTOMKOCThH JI€Tajlel, padoTaloIUX B YCIOBHUSAX
Tperust. Kakoif MeTo 1 yripouHeHus JIydIlie BRIOpATh U moueMy?

ITose n1s oTBETA:

Hupukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 4 MHH.

3aganue 13: (Borpoc Ha 00bsicHEHME)

Kak mpuMecu B MeTayuiax BIMSIOT HA UX MEXaHUYECKHE CBONCTBA?

ITos1e nas1 oTBeTA:

Huaunkarop: MOIIK-1.1

Bpemsi Ha oTBeT: 4 MHH.

3aganue 14: (Borpoc Ha cpaBHEHUE)

YeM pa3nuuaroTcs IBETHBIC U YEPHBIC METAIIIBI?

ITos1e nas1 oTBeTA:

HNupukarop: MOIIK-1.2

Bpemst Ha oTBeT: 6 MHH.

3ananmue 15: (Bonpoc 0 mpUYMHHO-CIIEICTBEHHBIX CBSI35X )

[Touemy monuMepHbIe MAaTEPHUATIBI ITUPOKO HCTIONB3YIOTCS B IPOMBIIILIIEHHOCTH?

ITos1e nas1 oTBeTA:

Nuaukarop: MOIIK-1.3

Bpems Ha orBer: 7 MHH.

3ananue 16: (Bonpoc Ha aHAIM3 KEMCOB)

Kakue marepuaibl MOKHO UCTIONB30BATh JJISl aBUAIIMOHHBIX ABUTATENCH?

ITos1e nas oTBeTA:
Kioun k 3aganuam

Howmep Bomnpoca OtgeT (pa3BepHyTOE 0O00CHOBAHUE)

1 AnIOTpONHS — 3TO CIOCOOHOCTHh OJHOTO M TOTO K€ XHMHUYECKOTO
JJIEMEHTa, CYIIECTBYIOIIET0 B PAa3HBIX KPUCTALIMYECKHX (opmax.




AmroTponuss  BIMAET HA  CBOMCTBA  METaJUIOB, H3MEHSS  HX
KPUCTAJUIMYECKYIO CTPYKTYPY IIPU Pa3IN4HbIX TEMIIEpATypax

UYewm BblIIIE CKOPOCThH OXJIAXKIECHMSI, TEM BBIILLE TEMIIEpAaTypa 00pa30BaHUs
MapTEHCUTa — TBEPJOM, HO XPYIIKOH CTPYKTYPBHI.

Hep:xagetromas cranb coaepxut xpoM (He menee 10,5%) nmnst
TIOBBIIICHUS] KOPPO3UOHHOW CTOHKOCTH, YTIICPOIUCTAS CTAlTb HMEET
MEHbIIIEE COJIEPKAHKE JETHPYIONUX YIEMEHTOB.

[TosnmMeps! IPUMEHSIOTCS B 2JIEKTPOTEXHUKE U cTpouTesbeTBe. Kepamuka
MPUMEHSIETCA B TEPMOCTOUKHX MOKPHITHIX. KoMIo3uTer o6manaor
BBICOKO IIPOYHOCTBIO IIPU MAJIOM BECE U MCIIONb3YIOTCS B aBUALIUK U
KOCMOCE.

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

JloGaBrieHre Maruus U KPEMHHSI TIOBBIIIAET TPOYHOCTH U KOPPOZUOHHYIO
CTOHKOCTbD.

Mexanndeckre CBOMCTBA MeTaJlla MPOUCXOAT OT €r0 KPUCTAILTUYECKOM
CTPYKTYPBI, TNIOTHOCTHU Ae(eKTOB U (ha30BOro coCTana.

3akanka YBCIUMYNBACT TBEPAOCTH 34 CHECT O6paSOBaHI/I${ YyTr'yHa,
IMOHMKCHHUEC BHYTPCHHECTO HAIIPSXKCHUA U ACJIACT MATCpHUal MCHEC
XPYIKHUM. OTHYCK — I[OHOJ'IHI/ITCJ'ILHBII‘/‘I HarpeB I10CJIC 3aKaJIK1 IJIA
TIOBBIIICHUA IIJIIACTUYHOCTH.

HuskonernpoBaHnHble CTalv: BBICOKAS TEXHOJIOTHYHOCTh U TPOYHOCTD.
CpennenerupoBaHHbIE CTaNU: cOaTaHCHPOBAHHAS MPOYHOCTbD.
BricokonerupoBaHHbIe CTaJIM: KOPPO3UOHHASI CTOMKOCTH, BRICOKAS
YKAPOCTOMKOCTh

10

HuskonernpoBaHHbie CTalv: BBICOKAS TEXHOJIOTHYHOCTh U TPOYHOCTD.
Kommo3uTsl coueTatoT B cebe mpenMyIiecTBa pa3InuHbIX MaTepUaIoB,
00J1a1aronMX BEICOKOM MPOYHOCTHIO MPU HU3KOM Macce.

11

B nuTENHBIX TEXHOJIIOTUAX UCIOIB3YIOTCS KOHTPOIUPYEMBIE PEKUMBI
OXJIQXKCHUS IS ITOJIyYEHUsI PABHOMEPHOU CTPYKTYphI. Pe3kue
[IePEX0/Ibl TEMIIEPATYPHI MOTYT IIPUBECTHU K Pa3pyIICHUIO U3ETUs

12

KommnaHnus xoueT moBbICUTh U3HOCOCTOMKOCTH JIeTajiel, paboTaromux B
ycaoBusxX TpeHus. Kakoit MeTos ynpodHeHus Jiydiie BbIOpaTh U nmoyemy?

13

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

14

YepHble MeTaJUIBI (CTallb, YyTYH) 00J1aAat0T BEICOKOM MPOYHOCTHIO, HO
UMEIOT pa3InyHble KauecTBa. L{BeTHbIE MeTasuIbl (MEb, ATFOMUHUN)
JIerye, YCTOWYMBEE K KOPPO3UHU, HO MEHEE ITPOYHBI.

15

[Tonumeps! nerkue, yCTOM4YMBbIE K XUMHUYECKOMY BO3/IEUCTBHUIO
OKpy>Katolien cpeibl 1 001a/1al0T HU3KOU TETJIONPOBOIHOCTHIO.

16

AJIOMHHHEBbIE U TUTAHOBBIE CIUIaBbI — UCIOJIB3YIOT TaM, /1€ BaKHBI
MIPOYHOCTH U Mallblii Bec. XpOMOBBIE, HUKEIEBbIE U KOOAIbTOBBIE CILJIABbI
UCTIOJB3YIOTCS JUISl IeTalei, riie TpedyeTcss yCTOMYMBOCTh K BBICOKHM
TeMIIepaTypaM U KOppo3uu




3aKkpLITHIE 32JaHUSA ¢ BLIOOPOM OJTHOI'0 NPABUJILHOI0 OTBETA U 000CHOBAHM EM
BbIOOpa

HNucTpykuus /151 BbINOJHEHHS 3a]aHUA: IPOYUTANTE TEKCT, BbIOepuTe
NPABWIbHBIN OTBET U 3alIUIIUTE APTyMEHThI, 000CHOBBIBAKOIIHE BLIOOP 0TBETA

Ooumenpodeccuonanbuasg komnerennusa OIK-1

HWuapukarop: UOIIK-1.1

Bpemsi Ha oTBeT: 4 MHH.

3aganue 1: (3aKkpbIThIN BOIPOC ¢ BLIDOPOM OJTHOTO OTBETA)

Kakoit 13 oOLIEeNnpUHATHIX BHJIOB KPUCTAUIMYECKUX PELIETOK XapaKTepeH s o-
xenesa?

</ BobiGepuTe OMH NPABUILHBIA 0TBET:
1. TI'paneuentpupoBannas kyouueckas (I'LIK)
2. T'ekcaronanbpHas mmoTHoynakoBanHas (I'TTY)
3.  O0OBbemHo-1IeHTpUpOBanHas kyouueckas (OLIK)
4. TerparoHanbHbIN 9UeTHIPEXyroJIbHAS)
Ortger:
O0ocHoBanme:

HNupukarop: UOITK-1.2

Bpems Ha oTBeT: 6 MUH.

3aganue 2: (3aKpbITHIN BOMPOC ¢ BEHIOOPOM OJTHOTO OTBETA)
Kakoli 0cCHOBHOI1 npoliecc JIeKUT B OCHOBE 3aKaJIKU CTalIn?

< BriGepuTe 0OMH NPABUILHBI OTBET:
1. TlepnuTHOE MpeBpalieHNue

2. IIponecc (pazoBbIX Mepexo 0B

3. OO0pazoBaHue MEMEHTUTA

4.  JTuddy3uoHHBIH OTKUT

OrtBerT:
Oo0ocHoBanue:

Huaukarop: MOIIK-1.1

Bpemst Ha oTBeT: 4 MHH.

3ananmue 3: (3aKphITHIN BOIIPOC C BEIOOPOM OJTHOTO OTBETA)

Kakoli OCHOBHOI 3JI€MEHT B COCTaB BXOJUT HEP)KaBEIOIIAs CTalb JUIS TMOBBIIICHUS
KOPPO3HUOHHOW CTOMKOCTHU?

< BriGepuTe 0MH NPABHILHBI OTBET:
1. Banaanii

2. Xpom

3. HHUKeNb

4. Monubnen

Otser:

Ob0ocHoBannue:

HNuapukarop: UOIIK-1.2




Bpemsi Ha oTBeT: 4 MHH.
3ananmue 4: (3aKpbITHIN BOIIPOC C BEIOOPOM OJTHOTO OTBETA)
Kaxkoii 0CHOBHOI HEZOCTATOK CBOMCTB ISl KEPAMUYECKUX MaTEpUaIoOB?

</ Bbi0epuTe 011H NPABUILHBI OTBET:
1. Beicokast XpynKocCThb

2. Bpicokas TEmIONpoOBOAHOCTh

3. Ilmoxast KOppO3UOHHASI CTOMKOCTh

4. BpIcOKas 31€KTPOIPOBOAHOCTh
OrtBet:

O0ocHoBaHMe:

HNuaukarop: UOIK-1.3

Bpemsi Ha oTBeT: 6 MHUH.

3aganue 5: (3aKpbITHIN BOMPOC ¢ BEIOOPOM OJTHOTO OTBETA)

Kakoii wmerom 00pabOTKM METaJUIOB OTHOCHTCS K MEXaHHYECKHM Ccrocodam
ynpoyHeHus?

</ Bbi0epHuTe 01MH NPABUJILHbII OTBET:
1. Jlazepnas 3akanka

2. JlpoGectpyiinas 06paboTka

3. llemeHTamms

4. A3oTHpOBaHHE

Ortger:

O0ocHoBaHMe:

Huankarop: UOIK-1.1

Bpems Ha oTBeT: S MHH.

3ananme 6: (3akpbIThIN BOIIPOC C BLIOOPOM OJTHOTO OTBETA)
Kakas xapakTepuctuka onpezenser IacTHYHOCTh MeTasuia?

< BbiGepuTe OMH NPABHILHBIA OTBET:
1. KoadduuuneHT TemioBoro pacmmpeHus
2. OTHOCUTEIIFHOE YNTHHEHUE

3.  DIeKTponpoBOJHOCTb

4. MarnuTtHas NpOHUIIAEMOCTb

Orser:

O0ocHoBaHue:

Nnaukarop: MOIIK-1.2

Bpemst Ha oTBeT: 6 MHH.

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

Kakue mporeccsl MpUMEHSIOTCS JIsi TOBBIIMICHUS JOJTOBEYHOCTH W MOBEPXHOCTHOM
TBEPAOCTH MeTasia?

</ BriGepuTe 0MH NPABHILHBI 0TBET:

1. Omxur

2. AzoTtupoBaHue

3. Pexpucramim3aiiiOHHBIH OTKHUT
4. Hopmanuzamms

OrtBer:



Oob0ocHoBaHMe:

HNuaukarop: UOIMK-1.1

Bpemsi Ha oTBeT: 4 MHUH.

3ananue 8: (3akprITHINf BOIIPOC C BEIOOPOM OJTHOTO OTBETA)
Kaxoit meTat 1eXuT B OCHOBE CILJIaBa JOPATIOMUHHI?
</ Bbi0epuTe 011H NPABUILHbIN OTBET:

1. Keneso

2. Mens

3.  AmoMuHUi

4, Marunuit

OrtBer:

O0ocHoBaHMe:

HNnaukarop: MOIIK-1.2

Bpems Ha oTBeT: 5 MHH.

3ananue 9: (3aKphITHI BOIIPOC C BEIODOPOM OJTHOTO OTBETA)

Kakoli HemeTalIn4eckuii MaTepuai UCIOIb3yeTCs B KAUeCTBE TEIION30JIALNN?

</ Bbi0epHuTe 0MH NPABUJIbHbII OTBET:
1. Kepamuka

2. ITlomumepsbr

3. bBazanpToBOE BOJIOKHO

4, KoMmo3ursl

Ortser:

O6ocHoBaHue:

HNuaukarop: MOIIK-1.3

Bpemst Ha oTBeT: 6 MHMH.

3ananme 10: (3axkpbIThIi BONpoC ¢ BBIOOPOM OHOTO OTBETA)

Kakoii MeToJ1 cBapKu MpUMEHSeTCs 17151 COSMHEHHS] TOHKOCTEHHBIX JeTajeil?

< BbiGepuTe OMH NPABHILHBIA OTBET:
1. Dnextponyrosas cBapka

2. JlazepHas cBapka

3.  KucnoponHo-aneruneHoBas cBapka

4. Ilna3zmeHHas cBapKa

Otser:

O0ocHoBaHMe:

Hupukarop: UOITK-1.1

Bpems Ha oTBeT: S MHH.

3aganue 11: (3akpbIThIil BOIIPOC C BBIOOPOM OHOTO OTBETA)

Kakue cBoiicTBa METa/UIOB OMNpENEeNsiOT HUX CIOCOOHOCTh BBIAEPKHMBATH YIapHbIE
Harpy3ku?

< BriGepuTe 0MH NPABHILHBI OTBET:
1. Tsepaocth

2. YnpapHas BA3KOCThb

3. TermmonpoBOIHOCTH

4. DneKTponpoBOJHOCTb



OrtBerT:
Oo0ocHoBaHHeE:

HNuaukarop: UOIK-1.2

Bpems Ha oTBeT: 7 MHH.

3ananue 12: (3aKpbITHII BOMPOC C BELIOOPOM OJHOTO OTBETA)

Kakoii u3 MeronoB TepMUYECKOH OOpabOTKH NPUMEHSETCS Ui TpyOOro CHATHS
OCTaTOYHBIX HANPSKEHUH B MeTaliax?

</ BbibepuTe 01UH NPABUILHBIN OTBET:

1. 3axkanka

2. Omxur

3. Hopmammzanus

4. Otnoyck

Otser:

O0ocHoBaHme:

Hupukarop: UOIIK-1.1

Bpems Ha oTBeT: 7 MHH.

3ananmue 13: (3akpbIThIi BOMPOC C BLIOOPOM OAHOTO OTBETA)
Kakoii MeTan sBisieTcss OCHOBHBIM KOMIIOHEHTOM JIATYHHBIX CIJIAaBOB?
</ Bbi0epuTe 011H NPABUILHBIN OTBET:

1. AnromuHui

2. XKeneso

3. Menms

4. OmnoBo

OtBert: 3

Oo6ocHoBaHme:

Nnaukarop: MOIIK-1.2

Bpems Ha oTBeT: S MHH.

3aganue 14: (3akpbIThIil BOIIPOC C BBIOOPOM OJHOT'O OTBETA)
Kakoii Bux nmiactMacc npuMeHseTcst Ul U3TOTOBIEHHUS] aBTOMOOUIIBHBIX OaMIepoB?
< BbiGepuTe OMH NPABHILHBIA OTBET:

1. Tomusuaunxnopun (ITBX)

2. Tomunpormnesn (I1IT)

3. Tomuctupon (I1C)

4. Tlomukap6onat (I1K)

Orser:

O0ocHoBaHMe:

HNuaukarop: MOIIK-1.3

Bpems Ha oTBeT: S MHH.

3ananme 15: (3akpbIThIi BONpoc ¢ BHIOOPOM OHOTO OTBETA)

Kaxoit mporecc o0paboTku MeTaia BKJIIOYAET IUIACTHYECKYHO nedopmaruio 0e3
yJaneHus marepuaia?

< BobiGepuTe 0OMH NPABHILHBIA OTBET:
1. Jlutee

2. Kogska

3. ToxapHnas o6paboTka




4. ®pesepoBaHue
Ortser:

Oob0ocHoBaHnme:

HNuaukarop: UOIIK-1.1

Bpems Ha oTBeT: S MHH.
3ananue 16: (3aKpbIThI BOMPOC C BLIOOPOM OJHOTO OTBETA)
Kakoii MmeTann o6agaeT caMoil BBICOKOM 3JIEKTPOIPOBOAHOCTHIO?

</ BobiGepuTe OMH NPABHILHBIA OTBET:

1. 3omoro

2. AmoMuHMIA

3. Cepebpo

4. Menp

Ortser:

O0ocHoBaHme:

Karouu k 3aganusam

Howmep OtBer OtBet (pa3BepHyTOE€ 0OOCHOBAHHE)
BOIIpOCa

1 3 XKeneso cyiiecTByeT B HECKOIbKUX MOAU(PUKALIUAX, U3 KOTOPBIX O-
xene3o (10 910°C) obnagaeT 00bEMHO-IICHTPUPOBAHHOM KyOH4ecKon
pemierkon (OLIK).

2 2 IIponecc BkiIto4aeT B ce0s1 HarpeB MeTajia 10 TeMIepaTyp BbIILe
KPUTHYECKHX, BBIAECPIKKY B 3TOM COCTOSIHAHU U MOCIeAyoIee ObicTpoe
OXJIaXJICHHE.

3 2 XpoM 06pa3yer 3alUTHYI0 OKCUIHYIO IIJIEHKY, IPEI0XPAHSIOLIYIO
CTaJib OT KOPPO3HH.

4 1 Kepamuka 001a1aeT BEICOKOM TBEPIOCTBIO, HO M3-3a CBOICTB
IUTACTUYHOCTH JIETKO JIOMAeTCs P yAapax.

5 2 JlpoGectpyiiHas 06paboTKa yiydlaeT MeXaHHUeCKUe CBOICTBa
MMOBEPXHOCTH MYyTEM CO3/IaHHUsI OCTATOYHBIX HANPsHKEHUH.

6 2 OTHOCHTENBHOE YAJIMHEHUE TTO3BOJISIET OIICHUTh, HACKOJIKO MaTepHal
MO’KET U3MEHUTh CBOIO JJIMHY NPH MEXaHUYECKOM Harpy3Ke J10
paspyIeHHs.

7 2 [Ipornecc 3akimo9aeTcsi B HACHIIIICHUN TIOBEPXHOCTHOTO CIIOS METaJlIa
a30TOM, YTO YBEJIUYHMBAET TBEPAOCTh U U3HOC.

8 3 CruiaB qropaidroMUHUN TpeACTaBiIseT cOO0H rpymiy CIJIaBOB HA OCHOBE
TIOMUHUS ¢ JOOaBKaMH MEJIM, MarH¥sl 1 MapraHIa.

9 3 Kakoit HemeTauMueckuii MaTepHall UCIOJIb3yeTcs B KaUeCTBe
TEIION3OJISIIIH N ?

10 2 JlazepHast cBapKa 103BOJIsIET paboTaTh C OXJIAKICHUEM MaTepHUaioB 6e3
neperpesa.

11 2 Bricokast ynapHas BI3KOCTh 03HAUaET XOPOUIYI0 YCTOWYMBOCTD K
pa3pyIIeHUIO PU PE3KUX HArpy3Kax

12 2 OTXuUr MPOBOIUTCS MPH BBICOKUX TEMIIEpaTypax ¢ MOCIETYIOUIM
MTOHIKEHHBIM OXJIAXKICHUEM, UTO CIIOCOOCTBYET CHATHIO BHYTPEHHEH
HaNPsHKEHHOCTHU M MOAJIEPKAHUIO CTPYKTYPhI MeTaljIa.




13 3 B naryHHbIX cruiaBax meap coctaBisieT oT 55% 1o 90%, a nuHk
,Z[06aBJISIeTC$I JUIA YBCJII/I‘ICHI/IH HpO‘-IHOCTI/I N CHHUIKCHUA CTOUMOCTH.

14 2 [MonmumnponuieH 061a1aeT BEICOKOW yIapOMPOYHOCThIO, YCTOWIHMBOCTHIO
K aTMOC(EPHBIM BO3/ICHCTBHSIM U HU3KOH CTOMMOCTBIO.

15 2 KoBka n3mensier opmy 3aroToBKH ISl CUETA MJIACTHICCKOM
nedopmaruu 6e3 yaaeHus MaTepuaia.

16 3 Cepebpo obsagaeT HauOOJBIIEH AIEKTPOITPOBOTHOCTHIO CPEIU BCEX
METaJIJIOB.

3aKkpbITHIC 32JAHNSA C BLIOOPOM HECKOJLKHX BAPHAHTOB OTBETA M PA3ZBEPHVTLIM
000CHOBAHNEM BLIOOPA

HHCTpYKIMS 1151 BHINOJTHEHHS 32/IaHUsI: POYUTANiTE TEKCT, BbIOEPUTE BCe
NMPaBWJIbHbIE OTBETHI U 3aNMIINTE APTYMEHTbI, 000CHOBBHIBAIOIIIME BHIOOP OTBETOB

Oouenpodeccuonanbuasg komnerenuusa OINK-1

Hupukarop: UOIIK-1.1
Bpems Ha oTBeT: 5 MUH.
3ananmue 1: Kakue cBoiicTBa METAIIJIOB ONPEACISIIOTCA KPUCTAITMYECKOM pereTKOn?

</ BoiGepHuTe HECKOJIbKO NPABHILHBLIX OTBETOB:
1. TsepmocTb
2. DIEeKTPONPOBOIHOCTD
3. MaruuTHble CBOMCTBA
4. TennonpoBogHOCTH
OTtBer:
O06ocHoBaHue:

HNuaukarop: UOIIK-1.2
Bpems Ha orBer: 7 MHH.
3aganue 2: Kakue nporecchl OTHOCATCSA K METO/IaM TEPMHUUYECKON 00pabOTKH cTamu?

< BbiGepuTe HECKOJILKO NPABUJILHBIX OTBETOB:

1. OTxHUT

2. 3akanka

3. IIramnoBka
4. Otmyck
OTBer:
Oo0ocHoBaHue:

Nnaukarop: MOIIK-1.2
Bpems Ha oTBeT: 7 MHH.
3apanme 3: UTo BXOAUT B COCTaB JIETMPOBAHHBIX CTaJIEH?

</ BrbiGepuTe HECKOJILKO NPABUJILHBIX 0TBETOB:




Xpom
Huxkenn
Hunk

. Bananuit
OTtBer:
O6ocHoBaHue:

NS

HNuaukarop: UOIIK-1.2
Bpems Ha oTBeT: S MHH.
3ananue 4: Kakue Marepuasibl OTHOCATCSI K KOMIO3UIITMOHHBIM?

< BbifepuTe HECKOJIbKO NPABUILHBIX OTBETOB:
1. CreknommacTuku
2. TlonumepHbIe KOMITO3UTHI
3. AIIIOMUHUEBBIE CILIABBI
4. VYriemiacTUKH
OTtBer:
ObocHoBaHue:

HNuaukarop: MOIIK-1.3
Bpemsi Ha oTBeT: 7 MHH.
3ananmue 5: Kakue MeToapl OTHOCITCS K 00pabOTKE METAILIOB AaBJICHUEM ?

Qf BblﬁepI/ITe HECKOJBKO ITPAaBUJBHBIX OTBETOB:

1. Kogka

2. JIutee

3. [IpokaTka
4, Bonouenue
OTtBerT:
O6ocHoBaHue:

HNuapukarop: UOITK-1.1
Bpemsi Ha oTBeT: 4 MHUH.
3aganue 6: Kakue nedekThl KpUCTAITNYECKON PEIIETKU XapaKTePHBI I METAIIOB?

</ BbiGepuTe HECKOJILKO NPABUILHBIX OTBETOB:

1. Toveunsle 1edeKThI

2. Jluneiinble nedexTs

3. OTKJIOHEHHSI aTOMOB OT PABHOBECHBIX MOJIOKEHUN
4. [ToBepxHOCTHBIE 1e(EKThI

OrtBer:

O0ocHoBanmue:

Nnaukarop: MOIIK-1.2
Bpemst Ha oTBeT: 4 MHH.
3ananme 7: Kakue MeToabl MOBEPXHOCTHOTO YIIPOYHEHUS UCIIOIB3YIOTCS B
MPOMBILIUIEHHOCTH?
</ Bbl0epHuTe HECKOJIbKO NPABUILHBIX OTBETOB:
1. IemenTanus

2. A3soTupoBaHHE
3. Kogka
4. BbopupoBaHue

OTBer:



Oob0ocHoBaHMe:

Huankarop: MOIIK-1.1

Bpemsi Ha oTBeT: 4 MHUH.

3ananue 8:

KaKI/Ie CIIIaBbl OTHOCATCA K JICTKUM KOHCprKI_[I/IOHHbIM MaTepI/IaJIaM?

Qf BblﬁepI/ITe HECKOJIBKO ITPAaBUJBHBIX OTBETOB:

1. AJIIOMHUHHUEBEIE

2. MarxueBsie

3. Kenesoyrnepoaucreie
4, TutaHoBbie

OTtBer:

Oo0ocHoBaHue:

HWuankarop: UOIIK-1.3

Bpems Ha oTBeT: 7 MHH.

3amanmne 9:

Kakue BubI cBapKH IPUMEHSIOTCS B CTPOUTENBCTBE?

Qf BblﬁepI/ITe HECKOJIBKO ITPAaBUJBHBIX OTBETOB:

1. [yrosas

2. JlazepHas

3. KonrakTHas
4, I'azoBasg
OTtBerT:
Oo0ocHoBaHue:

Hupukarop: UOIIK-1.1

Bpems Ha oTBeT: S MHH.

3apanue 10:

Kakwue cBoiicTBa ONpeaensor KapoCTORKOCTh METAIOB?

< BbiGepuTe HECKOJILKO NPABHJILHBIX OTBETOB:

1. Temmneparypa niaBieHUs

2. XuMuyeckasi CTOUKOCThb

3. Koadduunent nuHelHOro pacumpeHus
4. ONEeKTPONPOBOJHOCTh

OrtBer:

O0ocHoBaHmue:

Hupukarop: UOITK-1.1

Bpems Ha oTBeT: S MHH.

3ananme 11:

Kaxkue cBolicTBa onpenensoT )KkapOCTOUKOCTh METAILIIOB?

< BbiGepuTe HECKOJILKO NPABUJILHBIX OTBETOB:

1. Temmneparypa miaBieHus

2. XuMuyeckasi CTOUKOCTh

3. Koadduument pacumpenus TMHANA
4, DJIEKTPONPOBOJHOCTh

Ortser:

Oob0ocHoBaHmue:



HNuaunkarop: UOIIK-1.2

Bpems Ha oTBeT: S MHH.

3aganue 12:

Kakue usmeHeHus MpoucxoasT IpHy 3aKajike cTanu?

Qf BblﬁepI/ITe HECKOJIBKO ITPAaBUJBHBIX OTBETOB:

1. CrtpyKTypHBIE IPe0Opa3oBaHus
2. VBeInYHnBaeTCs IIACTUYHOCTD
3. [ToBbIm1aeTcst TBEPIOCTH

4. VMenbIIeHne MIaCTUYHOCTH
OTBer:

Oo0ocHoBaHue:

Hupukarop: UOIIK-1.1

Bpems Ha oTBeT: 5 MHH.

3apanue 13:

Kakue n3smeHeHus: IpoUCXOAAT MPU 3aKaJIKE CTaTu?

< BbifepHuTe HECKOJIBKO NPABUILHBIX OTBETOB:

1. XUMHYECKUN COCTaB

2. Tepmuueckas oOpaboTka

3. TemmnepaTypa okpyxarolen cpe/s
4. [aBinenue

OTtBer:

O06ocHoBaHue:

Nnaukarop: MOIIK-1.2

Bpems Ha orBer: S MHH.

3ananue 14:

Kakue HeMeTannuyeckue Marepraibl 00J1adat0T BBICOKOM TEPMOCTONKOCThIO?

< BbiGepuTe HECKOJILKO NPABUILHBIX OTBETOB:

1. Kepamuka

2. [Tomumepsl

3. YraemmacTuku
4, Kommo3utsr
OTtBer:

O0ocHoBaHue:

HNuaukarop: MOIIK-1.3

Bpems Ha oTBeT: 6 MHH.

3ananme 15:

Kakwue npouecchl npuMeEHSIOTCS AJI1 MEXaHUYECKOM 00paboTKH METaIoB?

</ BrbiGepuTe HECKOJILKO NPABHJILHBIX OTBETOB:

1. ®pesepoBaHue

2. Tokapnas oOpaboTka
3. Jlutbe

4. HInudosanue
OrtBer:

Oo0ocHOBaHMe:



HNuankarop: MOIIK-1.1

Bpemsi Ha oTBeT: S5 MHH.
3ananue 16:
Kakue BUIbI KOPPO3UH BCTPEUAIOTCS B METAUNIMYECKUX KOHCTPYKIIUAX ?

< BbifepuTe HECKOJIbKO NPABUILHBIX OTBETOB:

1. XumMmuueckas
2. DNEKTPOXUMHUYECKHM
3. I"a30BEIH
4, IInactuueckuii
OTtBer:
O0ocHOBaHHUeE:
o Kurouu k 3aganusam
Howmep Otser OtgeT (pa3BepHyTOE 0OOCHOBAHUE)
BOTIpOCA
1 1, 2,4 | Kpucraymudeckas penieTka BIUsSET Ha TBEPAOCTb,
AJIEKTPOIPOBOTHOCTD U TEILIONPOBOTHOCTD.
2 1,2,4 | Tepmuueckas 00pabOTKa BKIIOYAET B ceOS MPOLIECCHI, U3MEHSOIIHE
CTPYKTYpY METalia MO BO3CHCTBUEM TeMITepaTyphl (OTHKHUT, 3aKallKa,
OTITYCK).
3 1,2,4 | B cocraB IerupoBaHHbIX CTaJieil, IOMUMO XkeJe3a U yIaepoia, BXOIAT
HUKENb JUUIS YBEIMUCHUS BA3KOCTH, INTACTHIHOCTH, XPOM JIJIS
MOBBIIICHUS TBEPAOCTHU; BAHAJAUM JUISl YAYUIICHUS CTPYKTYPBL.
4 1,2,4 | KoMmo3uImoHHbIE MaTepuaibl 00BEANHSAIOT CBOMCTBA MIACTUYHOCTH,
MIPOYHOCTH | JIETKOCTH, YTO 00ECIeurnBaeT MIMPOKOE TIPUMEHEHHUE B
TEXHHKE.
5 1, 3,4 | KoBka — gedopmanus yaapaMu Wid peccoBanueM. [Ipokarka —
M3MEHEHHUE TONIIUHBI TyTeM MPOKAThIBAHUS MEXKIY BaJIKAMH.
Bomnouenne — BRITSKKA MeTalla.
6 1,2,4 | [lnsg MeTaioB XapaKTEpHBI CeAyIonMe Ae(eKTbl KpUCTATUTMYECKON
PEIIETKH:
7 1,2,4 | llemeHTanus HaChIAeT TOBEPXHOCTH YIIIEPOIOM. A30TUPOBAHHUE —
muddy3us a30Ta I MOBBIMICHUS TBEpAOCTH. bopupoBaHue
YBEJIMYUBAET KaPOCTONKOCTh METaJIA.
8 1,2,4 | K nérkuM KOHCTPYKITMOHHBIM MaTepHajiaM OTHOCSITCS CILIABBI HA
OCHOBE JIETKMX METAJJIOB: MarHusi, OepUILINS, AlFOMUHUS U TUTAHA.
OTHOCHTEIbHAS INIOTHOCTh TaKUX CIJIABOB OOLIYHO HIDKE 4,5 r/cm3,
9 1,3,4 | JlyroBas cBapKa UCIONB3YETCS ISl COSAMHEHUS METAITNYECKUX
sneMeHTOB. KOHTaKTHAs cBapka MPUMEHSETCS JIJIs COSTUHEHUS
TOHKOCTEHHBIX KOHCTPYKIMH. ['a30Bast cBapka UCTIOIb3yeTCs B
MOHTaXXHBIX paboTax.
10 1, 2,3 | TemneparypHble yCIOBHUSI yCTAHOBJIECHBI MPeesIbHON paboueit
TeMneparypoil. XuMH4ecKasi CTOMKOCTh BIIASIET HA OKUCIICHUE TIPU
Harpese. KoadduimeHT nuHeHOTO paciupeHns yCTaHaBITUBAET
YCTOHYHBOCTH K TEMITEPATYPHBIM U3MECHCHUSIM.
11 1,2,3 | TemneparypHbIe yCIOBHUS yCTAHOBJICHBI MPEIEIbHON padodeit
TeMreparypoil. XuMudecKasi CTOMKOCTh BIHSIET HA OKHCIICHUE TIPU




Harpese. KoaddummenT mMHeHOTO paciMpeHns yCTaHaBINBaeT
YCTOWYUBOCTD K TEMIEPATYPHBIM U3MEHEHUSM.

12

1,34

CrpyKTypHbIe IpeoOpa30oBaHus - CTallb MEHSIET cOcTaB U (hopmy
JIEMEHTOB KPUCTAIINYECKOUN pelETKU. [IoBbIIIEHNE TBEPIOCTH.
CHuxeHue Macchl U3/1€1HsI ¢ COXpaHEHHEeM HeoOX0AUMOM TBEPIOCTHU U
IIPOYHOCTH.

13

1,23

XUMHUYECKUI COCTaB OMpEAEIsieT CBOMCTBA CTalu. TepMudeckas
00paboTKa H3MEHSIET KPUCTAIUIMYECKYIO CTPYKTYpY. Temneparypa
OKPYXKAIOIIEH Cpe/ibl MOXKET CHU3HUTH MPOYHOCTH

14

1,34

[TonrMepsl TIABSATCS MPH HU3KHUX TEMIIEpaTypax, 3a UCKIIFOYCHUEM
CIEIMATBHBIX BUJOB ((hTOPOMIIACT).

15

1,2,4

Mexanndeckast 00paboTKa BKJIFOYaeT B ceOs Onepaluy yaaaeHHsI
Marepuaia Jyis noyryaeHus tpedyemoit Gopmel.

16

1,23

XHMHYECKask KOPPO3HsI BOSHUKAET ITPU KOHTAKTE C arpECCUBHBIMU
cpenamu 0e3 BKJIIOUEHHS TOKA. DJIEKTPOXUMUYECKasi KOPpO3us
BO3HUKAET IIPU HAJIMYUU JIEKTPOINTA. ['a30Bast KOppo3usl — OKUCICHUE
IIPU BBICOKUX TE€MIEpaTypax.




