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1. ®OH/JI OIIEHOYHBLIX CPEJICTB JJIs1 TIPOMEKYTOYHOM
ATTECTAIIAA

@OHJ OLEHOYHBIX CPEACTB A IMPOMEKYTOUHOU
nucuumuinae «OI1.05 MarepuanoBeieHre», BKIIOYACT:
- TIEPEYCHbh KOMITETCHIIUNA C yKa3aHWEM JTaloB WX (OPMUPOBAHUS B IPOIIECCE
ocBoenus I1T1CC3;
- TepeyeHb KOMIIETEHIIMHA C yKa3aHHEM A3TarnoB UX (OPMHUPOBAHHUSA B IIpoliecce
OCBOCHHS 00pa30BaTEIIbHON MPOTPAMMBI;
- OMMMCaHMe IIKaJ OIICHUBAHUS,
- TUIOBBIC KOHTPOJIbHBIC 3aJaHUSl WM HWHBIC MaTepHasbl, HEOOXOIUMBIC IS
OIICHKHM PE3yJIbTAaTOB OOyYeHHs (IMPOMEKYTOUHOW aTTECTAIllMU) MO JUCIUILIMHE,
XapaKTEePU3YIONIUX ATarbl (OPMUPOBAHUS KOMIICTCHIIMA U (MJIM) JJISI UTOTOBOTO
KOHTPOJIs1 C(hOPMUPOBAHHOCTH KOMITETEHUUHU (UH1).

arrecraguu 110

2. NEPEYEHb KOMIIETEHIUI C YKA3ZAHUEM D3TAIIOB UX
OOPMHUPOBAHUSA B ITPOLECCE OCBOEHUA
OBPA3OBATEJBHOM IPOT'PAMMBI

PaGouas  mporpamma  gucuumiuabel - «OI1.0S  MarepuanoBeneHue»
OTIpEJICIISIET MepeUYeHb MIAHUPYEMBIX Pe3yJbTaTOB OOYyYEHHs IO JUCIMIUIUHE |,
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOCHHUS 0O0pa3oBaTeIbHON
IPOTPaMMBL.

I[lnanupyembie pe3yabTaThl
HanmeHoBaHHe KOMIIETEHINH

(n1aHupyemMble pe3yJbTaThl 0CBOCHHS
OI1.04)

K 00yueHMs M0 JUCHUILUIUHE,
o
XapakKTepu3yloliue ITanbl

(popmMupoBaHUS KOMIIETCHIIUU

O01mue KoMIeTeHuu B oGJ1acTH 3HAaHUA U

NnoHuUMaHus (A)

OK 01. Beibupath criocoObl penieHus 3a1a4d 3HaTh:

poheCCUOHATIBHOU eI TEIbHOCTH
MIPUMEHUTENHHO K
pa3IUYHBIM KOHTEKCTaM;

OK 02.

Hcnonp30BaTh COBpEMEHHBIE CPEACTBA
MOMCKA, aHAJIN3a U UHTEPIPETAIUN
uHpopmauu u

nH()OPMAITMOHHBIC TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 3a7a4 MpodeccunoHaIbHOM
NeSATETHHOCTH;

OK 03.

HJ'IaHI/IpOBaTB " p€ain30BbIBATH

Ctpoenue u cBoicTBa
MaITUHOCTPOUTEIBHBIX
MaTepUasoB,

MeTtobl OLIEHKH CBOMCTB
MaITuHOCTPOUTEIHHBIX
MaTepHUaoB;

00JIaCTH MPUMEHEHUS
MaTepUasoB,

KJIAaCCU(PHUKALIMIO U MAPKUPOBKY
OCHOBHBIX MaTEpHAJIOB,




coOCTBEHHOE MPO(PECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
MPEIIPHHUMATEIBCKYO ICITCILHOCTD B
npodecCHOHATBHOM cepe, NCIOIb30BaTh
3HaHUS 10 (PUHAHCOBOM

IPAaMOTHOCTH B Pa3IMYHBIX KU3HCHHBIX
CUTYAIHSIX;

OK 04.

OddexkTnBHO B3aUMOACHCTBOBAT U
paboTaTh B KOJJICKTUBE U KOMAHJIC;

OK 07.

ConencTBoBaTh COXPAaHEHUIO OKPYKAFOIIECH
Cpelbl, peCypcocOepeKeHNIO, IPUMEHSTh
3HaHUA 00

U3MEHEHUM KJIMMaTa, IIPUHLIAIIBI
OepeKIMBOT0 MPOU3BOICTBA, 3(HPPEKTUBHO
JNENCTBOBAThH B UPE3BBIYANHBIX

CUTYaIUIX;

MPUMEHSEMBIX JIJIS
M3TOTOBJIEHUS IETANIEN
aBTOMOOWJIS U PEMOHTA;
METO/TbI 3aIUTHI OT KOPPO3HHU
aBTOMOOWIIS U €TO JIeTaNICH;
criocoObl 00pabOTKH
MaTepUasoB,

WHCTPYMEHTHI U CTAHKH JIJIS
00pabOTKU METAIJIOB PE3aHUEM,
METOJIMKY pacyeTa PEeKHMMOB
pe3aHus;

MHCTPYMEHTBI ISl CIIECAPHBIX

paborT.

IIpogeccunonabHbIE KOMIIETCHIUH

B 001acTH MHTEJJIEKTYAJIbHBIX
HaBbIKOB (B)

IK 1.1.

BoinonHsAT,  HaAManKy, pEryJupoBKY

QJICKTPUICCKOTO

U
IIPOBEPKY
IEKTPOMEXAHNYECKOTO 000PYOBaHMS;

n

K 1.2.

OpFaHI/I3OBBIB aTb u BBIIIOJIHATH

TCXHHUYCCKOC O6CJ'Iy)KI/IBaHI/Ie H PECMOHT
QJICKTPHUYCCKOTO H JJICKTPOMCXAaHHUYCCKOI'O

000pyIOBaHUS;

[IK 1.3.

OcCy1ecTBIATh AUATHOCTUKY U
TEXHUYECKUW KOHTPOJIb TIPHU IKCILTyaTalUuN
AJIEKTPUUYECKOTO U AJICKTPOMEXaHUUECKOTO
000py0BaHUs;

[IK 2.1.

OpraHu3oBbIBaTh M BBHITOJHATH PAaOOTHI 110
AKCIUTyaTaIli, OOCITY>)KHBAaHUIO U PEMOHTY
OBITOBOM TEXHHUKH;

[IK 2.2.

OCYHICCTBHHTB AUArHOCTUKY W KOHTPOJb

TEXHUYCCKOT'O COCTOSAHUA OBITOBOM

TEXHUKHU;

[IK 2.3.

[Iporno3upoBaTh OTKa3bl, ONMPEACIAThH
pecypchl, 00HapyKuBaTh Ae(EKThI

AIEKTPOOBITOBOM TEXHHKHU.

Ymersn:
BBIOMpATh  MaTepuaidbl  Ha
OCHOBE aHalIM3a HUX CBOWCTB

JUIST KOHKPETHOTO TPUMCHCHUS
IIPU MPOU3BOACTBE, PEMOHTE U
MOJICPHHU3AIIMN aBTOMOOUJICH;
BBIOMpaTh CIIOCOOBI COCTUHECHUS
MAaTEPUAIIOB UICTAIIEH;
Ha3Ha4aTh CIIOCOOBI u
PEKUMBI YIPOUCHUS IeTATICH U
CITOCOOBI MX BOCCTAHOBIICHUS,
npu PEMOHTE aBTOMOOMIJIS,
HUCXOAS U3 UX

AKCILTyaTaI[MOHHOTO
Ha3HAYCHHSI,

00pabaThIBaTh J€TAIN u3
OCHOBHBIX MaTepHAJIOB;
MIPOBOJUTL PACUETHI PEKUMOB

pe3aHusl.




B paboueit mnporpamme guctmmmbel - OIL04  Martepuanosenenne ITAIIBI
OOPMUPOBAHUSA KOMIIETEHIIUMU onpeneneHbl TEMATHYECKAM IUIAHOM.



3. OIIMCAHUE HIKAJI OUEHUBAHUSA
[Ipu npoBeneHUH MPOMEKYTOUHOM ATTECTALMHU B KOJUIEIKE MCIOJIb3YIOTCS
TpaIUIIMOHHBIE (POPMBI ATTECTALIUU:

DopMa NPOMEKYTOUHON aTTeCTALNH Illkana oueHUBaHUsA
9K3AMEH "oTIu4Ho",
"xopoio",
"y 10BIETBOPUTEIBHO",
"HEeYJI0BJICTBOPUTEIIHHO"

4. TATIOBBIE KOHTPOJIBHBIE 3AIAHWS WA UHBIE
MATEPHAJIBL, HEOBXOJIUMBIE JUISI OHEHKH PE3YJILTATOB
OBYUYEHUS (MTPOMEXYTOUYHO ATTECTALIMW) IO
JTUCHUIUIAHE, XAPAKTEPHA3YIOIIAX DTATIBI
®OPMHUPOBAHMS KOMITIETEHIIAN U (MJIN) 1JI5I ATOTOBOT'O
KOHTPOJISI COOPMUPOBAHHOCTH KOMIIETEHIIAN

4.1. IllpumepHblii T1epeYeHb BOMPOCOB K JK3aMeHY /JI1 OLEHUBAHMS

pe3yJbTaToOB 00y4eHHsI B BHIe 3HAHUMN. (OK1; OK2; OK3; OK4; OK7)

1. Bkiaj oTeuecTBEHHBIX YUEHBIX B pa3BUTHE MaTepuanoBeaeHus B Poccun.

2. Tlonstue «MatepuanoBeneHue». 13 nuctopuu MaTepruanoBeICHHS

3. IlocnenHue OCTHKEHUS U NEPCHIEKTUBBI B 00JIaCTH MaTepPHAIOBEICHHUS.

4. TlonsaTtue 06 aTomMe, MOJICKYJIe, XUMUIECKON U MOJICKYJIIpHOU CBs3U. Da3oBOE COCTOSHUE
BemecTBa. ['a3 u xunakocts. TBepaoe Teno.)

5. OcHoBHBIE CBOICTBAa MaTepuasioB. MexaHnueckue cBoicTBa. Koppo3noHHas CTOHKOCTb.
TemnepaTypHble XapaKTEPUCTUKHU. DIEKTPUUECKHE U MarHUTHbBIE, TEXHOJIOTHUYECKHE
CBOWCTBA MaTEpUAIOB.

6. OGnacte mpumenenus: marepuanoB Knaccugukarus marepuanos. CTaHIapTH3AIUSL
MaTepHaoB.

7. Bp10op MaTepHanoB Npu NOJArOTOBKE IPOU3BOJACTBA. DKOHOMUYECKas 3(PPEKTUBHOCTD
MaTepuanos. [Ipon3BoaCcTBO MaTepranoB U dKOJIOTHS.

8. Ilpenmer metamnoBenenne. OCHOBHBIE CBOMCTBA M KITACCU(UKAIIHS METAJUIOB. )

9. ATOMHO-KPUCTAJUIMYECKOE CTPOSHHE METAILIOB.

10.  IIpouecc KpUCTATIM3AIUHN PACILIABOB METAIIJIOB.

11.  Tlonumopdusle npeBpamieHus B Metamiax. Koppo3us metanios.

12. O6mue cBeneHus o craBax. @a3bl METANIMYECKUX CIIJIABOB.

13. JluarpaMMbl COCTOSIHHS CTUTaBOB. CBS3b MEXIY CTPYKTYpPOH U CBOMCTBA CILUIABOB. )

14. CgoiicTBa MeTaJIOB U CIutaBoB. du3nyeckne u xumudeckue cBorctra. [ledhopmarus u
paspylLIeHHE.

15.  MexaHu4ecKre CBOMCTBAa METAJJIOB M CIUIABOB. TEXHOJOTHYECKHUE M DKCIUTyaTallHOHHbIE
cBoiicTBa. TexHONIOTHUECKHE TPOOBL.

16. 2Keines3o u ero cBoiicTBa. Yriaepoa U €ro CBOMCTBa

17. CTpyKTypHBIE€ COCTABIISIONINE KEIE30YTIEPOAUCTHIX CILIABOB.

18. JuarpaMma COCTOSTHUS KENe30-IIEMEHTUT

19. CniaBbl kernesa ¢ yriiepoaoM.

20.  3aBHCHUMOCTBH CBOWCTB )KENE30yTIEPOIUCTHIX CIUIABOB OT COJICPKaHUS YIiepoia 1
IpUMecen.

21. BnusiHue iernpoBaHusl Ha CBOMCTBA KEIE30YTIIEPOIUCTHIX CILIABOB.

22.  Bugsl Tepmuueckoil 00paboTku ctanu. Pa30Bble U CTPYKTYPHBIE IPEBpAILEHHs TPH




TepMOOOpabOTKE CTAIH.

23.  Bausaue TepMo0oOpabOTKM HA MEXaHUYECKHE CBOWCTBA CTAJIH.

24.  Omxur u HopManu3anus. 3akanka. OTIyCK U UCKYCCTBEHHOE CTapeHHe.

25.  Tepmomexanuueckas oOpadorka. [loBepxHocTHas 3aKanka. XUMUKO-TEPMHUYECKas
obpabotka. JlepexTsl u Opak Mpu TEPMUIECKON 00paboTKe.

26. [Tpon3BOICTBO IIBETHBIX METAJUIOB U CIUIaBOB. [lopomrkoBast MeTauTy prusi.

27.  JlureitHoe mpousBoacTBO. OO6paboTka MeTaioB aaBieHueM. CBapoYHOE MPOU3BOJICTBO.
O0paboTka pezaHuemM

28. Knaccudukanus auyrynoB. CTpykTypa U cBOKcTBa 4yryHOB. Cephlil UyTyH.
Bricokonpounsiii 4yryH. beinbiii 1 KOBKUH 4yryH. JlernpoBaHHbIE 4yT'yHbI

29. O6mas kinaccuduKkamus cTaie. YiepoaucTsie cTaau. JIernpoBaHHBIE CTaJH.

HNHcTpymeHTallbHBIE CTAIM U TBEPIbIE CIuIaBbl. CTallv U CIUIaBbI CO CHEIUATbHBIMU
CBOMCTBaMHU.

30.  ANIOMHHWIA U €ro CIUIaBbI

31. Mens U ee crIaBbl

32. Tutan u ero cruiaBsbl.

33. Maraui 1 ero CIijiaBbl. )

34.  baOOuthl U npunon. AHTU(PPUKITMOHHBIC CIIJIABHI.
35.  Meramiokepamuka.

36.  JIpeBecHble MaTepHAIbI.

37.  Tlomumepsbl U MJIACTHYECKHUE MACCHI
38.  I'paduroyrinepoaHbie MaTepUabl.
39.  AOpa3uBHBIC MaTEpPHAIBL.

40. Kommno3uimonHsie MaTepraibl

4.2. IlpumepHbIii NepedeHb MPOCTHIX MPAKTUYECKHX KOHTPOJIbHBIX 3aJaHUil
K JK3aMeHY JIJIsl OLICHUBAaHUs pe3yJibTaToB 00y4yeHus B Bujge YMEHUUN.

3ananue Ne 1
Kakas mapka cooTBeTCTBYeT yriiepoaucToi aBToMaTHoi cramu?(45111, A12, 45, 50I°, Ct4rnc)
1. Kak Ha3pBalOT MpOIECC HACBHIIEHUS MOBEPXHOCTH METAIUIMYECKOIO  W3JEIHs

yraepoaom?

2. BpICOKOIIErHPOBAaHHBIE CTAIH — 3TO CTAU , KOTOPBIE CONEPXKAT .......... JETUPYIOIIUX
AJIEMEHTOB.

3. UTo Ha3BIBAIOT B METAJIOBEICHUH (ha30ii?

4. Ha3paTh UM oOXapakTepu3OBaThb CBOMCTBa MaTepuana JJisi HW3TOTOBICHHS JI€Talu
ABTOMOOWJIS: MPY’KMHA — YCJIOBUS pabOThI: BBICOKME HAarpy3ky B TE€UEHUE JTUTEILHOTO
BPEMEHHM; TSDKENbIE YCIOBHS IUHAMHYECKOIO HAarpyKeHus; AEWCTBHE MHOIOKPAaTHO-
MEPEMEHHBIX HAarpy30K; XUMUYECKOE U aTMOc(hepHOe BO3/IEHCTBHE.

3amanue Ne
1. Kakas mapka COOTBETCTBYET YIJIEPOAUCTON BhICOKOKauecTBeHHOM cTanu? (Y12, 45A, 45,

75, BCt3cn)
2. Kakas wmapka yriuepoaucTod CTalu WCIONB3YeTCs NI W3TOTOBJICHHS CIOXKHBIX
uHcTpymeHToB? (50, Y12A, V12, 50T, 20)
3. B kauecTBe 3aKalOYHBIX Cpel MPHUMEHSIIOTCS CIEIYIONINEe PaCTBOPHI U IKUIAKOCTHU:
Kak ompenensitoT TBEp0CTh MeTalIa 1Mo MeToay PokBenma?
5. Ha3Bath u oxapakTepu3oBaTh CBOWCTBA Marepuaja JJig M3TOTOBJIEHUS JeTalu
ABTOMOOWIIS: HMJIMHIAP — YCIOBUSL pabOTHI: OONBIINE TIEPEMEHHBIE aBIEHUS; BBHICOKAs
TeMIlepaTypa BHYTPEHHHX CTeHOK ImmHapa (1o 1500-2500°C); BBICOKas CKOpOCTB
ckonbxkeHus (12-15m/cex); xumudeckoe BO3/ICHCTBIE arpeCCUBHBIX BEIIECTB (Cepa).

&
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Samanue Ne 3

1. Kakwue yrnepogmcrble cTaim 06bIKHOBEHHOIO KayecTBa NOCTaBAAKOTCA METANNYPIMYECKMMMU

3aBOJaMM C rapaHTUPOBAHHbIMW CBOMCTBAMU?
Kakas crans siBnsiercs xaponpounoi? (45, V7, 40X13, 15M, 38XMIOA)
Pacmudposate mapky narynu: JIAXK60-1-17
Kak Ha3bpIBalOT mporecc XMMHUKO-TEPMHUYECKONH 00pabOTKH, MPU KOTOPOU MOBEPXHOCTH
JleTaneil HachIAKTCS a30TOM?
HasBarh u oxapakTepu3oBaTh CBOWCTBA MaTepuaiga JUisi H3TOTOBICHUS JIETAIH
aBTOMOOWJIS: MOPIIEeHb — YCIOBHs pabOThl: OOJbIINE yIapHbIE HATPY3KU HA AHHILE MpU
CTOpaHHH TOIUIMBA;, BBICOKHE CKOPOCTH CKOJIBKEHUS OTHOCHUTEIIHHO CTCHOK IMIWHAPA;
BBICOKHE TemrepaTypsl (10 350-400°C); xuMudeckoe BO3/IeHCTBHE arpeCCUBHBIX BEIIECTB

(cepa).

3ananue Ne 4
[Ipu kakoMm BuUAE TEPMHUECKON OOpaOOTKM OXJIAKICHHE 3aroTOBOK COBEpIIACTCS Ha
BO3/IyX€E?
Kakas cransb sBisiercs Koppo3uoHHo-cToiikon? (45, ¥7,40X13, 65C, 38XMIOA)
Pacumdposats mapky 6pon3sr: BpAIM2?
Kakas Mapka COOTBETCTBYET YIJIEPOJUCTON CTalli OOBIKHOBEHHOTO KauectBa? (45, V12,
45A, 75, BCt3cm)
HasBatp u oxapakrepu3zoBaTh CBOICTBa MaTepuana s HU3TOTOBJICHHS JAETaiu
ABTOMOOWIS: MMJIMHIAP — yCIIOBUSL PabOTHI: OOJIBIINE TIEPEMEHHBIC aBIICHUS; BBICOKAs
TeMIepaTypa BHYTPEHHHMX CTeHOK ImmmHapa (mo 1500-2500°C); BeIcoKas CKOpPOCTb
ckonbxkeHus (12-15m/cex); XuMu4eckoe BO3ICHCTBIE arpeCCUBHBIX BEIIECTB (Cepa).

3ananue Ne 5
B KakoM cOCTOSIHUM HaXOAMUTCA YTIIEPOJ B CEPOM dyryHe?
Kakoii MeTasn oTHOCUTCS K TyTOIUIaBKUM ? (Me/ib, XeJe30, BoJb(pam, MarHui, IIUHK)
Kakue yrneponucTsie cTain 0OBIKHOBEHHOIO KadeCTBa MOCTABIISIOTCS MO XUMUYECKOMY
COCTaBYy U C FapaHTUPOBAHHBIMU MEXaHUYECKMMH CBONCTBaAMU?
YyryH — 3T0 cIUIaB Keje3a C YIIepoAOM, B KOTOpPOM MaccoBas JOJs yriiepoja
COCTABJIAET ......... .
BriOpate MaTepuan A U3roTOBICHUS HAMJIBHUKOB. Y CIIOBHSI SKCILUTyaTalluu — pe3aHue
METAJIJIOB C MaJILIMU CKOPOCTSIMH O€3 Harpesa.

3amanue Ne 6
Cranp — 3TO CIIaB JKejle3a € YINIEPOAOM, B KOTOPOM MaccoBas JoJid YIiepoja
COCTABIIAET .........
Kakoii MeTann Ha3pIBaeTCs YepHBIM ? (Mellb, )Keie30, TUTaH, MarHui)
B 3aBucHMOCTH OT COCTOSIHMS YIJiepoJia U JISTHUPYIOUIMX J00aBOK B CIUIABE Pa3sInyaroT

Kakas Mapka ITaMIIOBAaHHOM CTalIn MMPUMCHSACTCA IJIsA 06pa60TKI/I MCETAJIJIOB IlaBJ'ICHI/IeM?
(50, 9XC, X12M, 30X13)

BLI6paTB MapKy CTajiu JI1 HU3TOTOBJICHUSA HOXOBOYHOI'O IIOJIOTHA, pa60Taromero 10
METaJLTy.

3aganue Ne 7
ITo xuMHUECKOMY COCTaBY CTaJIM U CIUIABBI MOJAPA3AEISIIOTCS HA JBE IPYNIBL: ............
Kaxkue cBoiicTBa METa/IOB ONPEACIAIOT UCIIBITAHUSIMU HA CTOUKOCTH MIPOTHB KOPPO3HH?
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Kakass cramp sBisercs OwbIcTpopexymiedl uHCTpymeHTanbHOU? (45,Y7, 38XMIOA,
P12d3)

HuskonerupoBaHuble CTali — 3TO CTalld, KOTOPbIE CONIEPKAT .......... JETUPYIOIIUX
00aBOK.

HeoOxomumo BbIOpaTh CTallb JUIsi M3TOTOBIEHHUS INTAHTCHUMPKYJsS. TpeGoBaHUs
IKCIUTyaTallii: HM3HOCOCTOMKOCTh, TBEPAOCTh pPabOYMX IMOBEPXHOCTEH, CIIOCOOHOCTH
HeepOPMUPOBATHCS AITUTEIBHOE BPEMS.

3ananue Ne 8
Kakasi crajgpb OOBIKHOBEHHOT'O Ka4ecTBa IO CTETICHUW PACKUCIICHUS SIBISICTCS KUTISIIAs?
(V12, BCt6cm, 45, BCr4nc ,75, Ctlkm)
[Tpu xakoM BHJIE TEPMHUYECKON 00paOOTKH OXJIAXKICHHE 3arOTOBOK COBEPILACTCS B TICUH?
UTo HA3BIBAIOT B METAJUIOBEICHUH (a30ii?
Pacmudposate Mmapky narynu: JIA77-2?
HasBath ¥ oxapakTepu3oBaTh CBOHCTBAa MaTepuaia s HW3TOTOBICHHS JCTaIu
ABTOMOOWJIS: TIOPIIIEHb — YCJIOBHS PaOOThI: OOJBIIUE yAapHBIC HATPY3KH HA THHILE MPH
CrOpPaHHMH TOILUTUBA; BBICOKHE CKOPOCTH CKOJIBKEHHUS OTHOCHTEIHHO CTCHOK IWJIMHIPA,
BEICOKHE TemmepaTyphi(no 350-400°C); xumMudeckoe BO3AeHCTBHE arpecCHBHEIX BEIIECTB

(cepa).

3ananue Ne 9
Kakas mapka yriaepoamcToil cTaiad WCIOJB3YeTCS JJs H3TOTOBIICHUS CIOXKHBIX
uncrpymenTos? (50, Y12A, V12, 50T, 20)
Pacimmdposats mapky 6pon3ssl: bpA10K3Mi1,5?
TexHonornyeckui Mmpouecc HarpeBa JeTalled IMOoCie€  3aKajJkh J0  HU3KHX
temnepatyp(150...650 °C), Bemepkkoii Tpu 3TOH TeMmepaTrype U MeIEHHBIM
OXJIQKJCHUEM Ha BO3[yXe Ha3bIBAIOT. ......... .
CmuiaB Meiy € 0JIOBOM U APYTMMU XMMHUYECKUMU 3JIEMEHTaMU Ha3bIBAIOT. ... ..
Heob6xomumMo BwIOpaTh cTalmb JIS W3TOTOBJICHHUS ClieCapHOro 3yOuna miss pyOku
XOJIOAHOTO METaJlIa.

3amanue Ne 10
Kakwue cranu otHOcATCA K gerupoBanHbM? (45, 40X9C2, Cr13, 101°2)
Kakas mapka mraMmnoBaHHOM cTany MpuMeHsieTcs st 00paboTKH METaNJIOB JaBJIeHUEM?
(50, 9XC, X12M, 30X13)
[Tponiecc Tepmuyeckoit 0OpabOTKU COCTOUT M3 ONEpaluil Harpesa, ........ IpU JTaHHOM
TEMIEPATYPE U ....... C OIpEeNIETICHHON CKOPOCTHIO.
PacmmgpoBats Mapky 6ponssi: bpO10C10?
HasBarb 1 oxapakTepu3oBaTh CBOMCTBAa MaTepuaia s HW3TOTOBJICHHUS JAETaau
aBTOMOOWJIS: IIWJIMHAP — YCJIOBUSA pabOThl: OOJNbIINE TEepEeMEHHBIE JIaBJICHHUS; BBICOKAs
TeMIlepaTypa BHYTPEHHHX CTeHOK ImmHapa (1o 1500-2500°C); BBICOKas CKOPOCTB
ckonbkeHus (12-15m/cex); xuMmudeckoe BO3/ICHCTBIE arpeCCUBHBIX BEIIECTB (cepa).

3ananue Ne 11
Kakass Mapka COOTBETCTBYET yriiepoaucToi aBToMaTHoOW cramu?(45111, Al12, 45, 50T,
Cr4nc)
Kak Ha3piBaloT mpoliecc HACBHIIIEHUS MOBEPXHOCTH METAIMYECKOTO  W3JIEIHs
yriepojiom?
BricokonerupoBaHHble CTalld — 3TO CTalM, KOTOPbIE COAEPXKAT .......... JETUPYIOIIUX
AJIEMEHTOB.
UYro Ha3bIBalOT B METaJUIOBeACHUH (pa3oii?
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HasBare u oOxapakTepu3oBaThb CBOMCTBA MaTepuana s W3TOTOBICHUS JAETaIu
aBTOMOOWJIS: MPYKUHA — YCIOBHs pabOThI: BHICOKHE HArPY3KU B TEUEHUE UIUTEIBHOTO
BPEMCHHM; TSDKENbIE YCIOBHsS OUHAMHYECKOIO HAarpyKeHus; ACWCTBHE MHOIOKPAaTHO-
NEPEMEHHBIX Harpy30K; XMMHUYECKOe U aTMOC(EepHOE BO3ACHUCTBHE.

Bamanue Ne 12)
Kaxkast Mapka COOTBETCTBYET YIJIEpOIUCTON BhICOKOKauecTBeHHOM ctanu? (Y12, 45A, 45,
75, BCt3cm)
Kakas mapka yriaepoaucToil craiad HUCIOJB3YeTCS JJs M3TOTOBJICHUS CIOXKHBIX
uncrpymenTos? (50, Y12A, V12, 50T, 20)
B kadecTBe 3aKaJOYHBIX Cpell NPUMEHSIOTCS CIEAYIOIIUE PACTBOPbl U KUIKOCTH:
Kak ompenensitoT TBepaoCcTh MeTailIa no Mmetoay Poksernia?
HasBath um oxapakTepu3oBaTh CBOWCTBA MaTepuaia s HW3TOTOBICHHS JCTalu
ABTOMOOWIIS: HMJIMHAP — YCIIOBUSL pabOThI: OOJIbIINE NEPEMEHHBIE aBJICHUS; BBHICOKAs
TeMIlepaTypa BHYTPEHHHX CTeHOK ImmHapa (1o 1500-2500°C); BRICOKas CKOpOCTH
ckoabxeHus (12-15m/cex); XuMrU4IecKoe BO3CHCTBIE arpeCCUBHBIX BEIIECTB (cepa).

3aganue Ne 13
Kakue  yrmepoamcteie  cramum  OOBIKHOBEHHOTO ~ KAadecTBa  IOCTaBJISIOTCS
METaJUTypruyeCKMMHM 3aBOIAMU C FapaHTUPOBAHHBIMU CBOMCTBaMHU?
Kakas crans siBnsiercs xaponpounoi? (45, V7, 40X13, 15M, 38XMIOA)
Pactmdposats mapky narynu: JIAXK60-1-17
Kak Ha3pIBaIOT MpoIecc XUMHUKO-TEPMUIECKON 00pabOTKH, MPHU KOTOPOW MOBEPXHOCTH
JieTajel HachIIaTCs a30ToM?
Ha3Bate u oxapakTepu3oBaTh CBOICTBa MaTepuajia s M3TOTOBJICHUS JCTaIH
aBTOMOOWJIS: MOPIIeHb — YCIOBUS paboThl: OObLIME YAApHBIE HATPY3KH HA JHUILE NPU
CTOpaHUM TOIUIMBA; BHICOKHME CKOPOCTH CKOJBKEHHUS OTHOCHTEIBHO CTEHOK IMIIHMHIPA;
BBICOKHE TemmepaTyphl (10 350-400°C); xumuueckoe BO3JAeHCTBHME AarpecCUBHBIX
BEIIECTB (cepa).

3ananue Ne 14
[Tpu xakoMm BuJe TepMHUYECKOW OOpaOOTKM OXJIaXJIE€HHE 3aroTOBOK COBEpIIAETCS Ha
BO3/IyX€E?
Kakas cranb siBisieTcs Koppo3uoHHO-cTorikon? (45, ¥7,40X13, 65C, 38XMIOA)
Pacumdposare mapky 6pon3bl: BpAIMI2?
Kakas Mapka cOOTBETCTBYET yIiepoJUCTOll cTanu 0ObIKHOBEHHOro KauecTBa? (45, V12,
45A, 75, BCt3cm)
HasBatb u oxapakTepu3oBaTh CBOMCTBa MaTepuana s U3TOTOBICHHS JETaiu
ABTOMOOWIIS: HMJIMHAP — YCIIOBUSL paOOThI: OOJIbIINE NIEPEMEHHBIE J1aBJICHUS; BBICOKAs
TeMIepaTypa BHYTPEHHHMX CTeHOK ImmHapa (mo 1500-2500°C); BeIcOKas CKOpPOCTb
ckonbxeHus (12-15m/cex); XuMruIecKkoe BO3CHCTBIE arpeCCUBHBIX BEIIECTB (cepa).

3amanue Ne 15
B xakom coCTOSHMM HaXOQUTCS YIIIEPO B CEPOM UyTyHe?
Kakoii MeTasn oTHOCUTCS K TyTOIUIaBKUM ? (Me/ib, Kee30, BoJb(pam, MarHui, IUHK)
Kakue yrnepoaucTsie cTaii OOBIKHOBEHHOTO Ka4ecTBa IMOCTABIISAIOTCS MO XUMUYECKOMY
COCTaBYy M C FapaHTUPOBAHHBIMU MEXaHUYECKHUMH CBOHCTBaAMU?
YyryH — 3T0 cIUIaB Xele3a C YIIEpOAOM, B KOTOpPOM MaccoBas JoJs yriiepoja
COCTABJISET ......... .
Br16parb MaTepual /it M3roTOBJICHHS HATMIIBHUKOB. Y CIIOBUS SKCIUTyaTallui — Pe3aHue
METAJIJIOB C MaJIbIMU CKOPOCTSIMH O€3 Harpesa.
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3aganue Ne 16
Cranp — 3TO cIUIaB JKeile3a C YIVIEpOJOM, B KOTOPOM MaccoBas JOJs yriepoja
COCTaBIISIET .........
Kaxoit meTa Ha3pIBaeTcs YepHbIM ? (Me1Ib, )KeJie30, TUTaH, MarHUi)
B 3aBHCHMOCTH OT COCTOSTHUS yTepoja U JETHPYIOIIUX J00aBOK B CIUIABE Pa3IUYarOT

Kakas mapka mTaMnoBaHHOM CTald MPUMEHSETCS ISl 00pabOTKH METAJJIOB AaBICHHEM?
(50, 9XC, X12M, 30X13)

BreiOpars mMapky cranu A M3TOTOBJICHUS HOXKOBOYHOT'O IIOJIOTHA, pabOTAOLIETo IO
METally.

3amanue Ne 17
[To XMMHUYECKOMY COCTaBy CTaJM M CIUIABBI MOIPA3ACISIOTCS HA IBE TPYIIIBL: ............
Kakue cBolicTBa METaJUIOB ONPENEIIAIOT UCTIBITAHUSAMYU Ha CTOMKOCTh IPOTUB KOPPO3UU?
Kakass cranp sBusercs OblcTpopexyiied uHcTpyMeHTanbHOM? (45,7, 38XMIOA,
P12d3)
HuskonernpoBaHHbIE CTald — 3TO CTalM, KOTOPBIE COAEPXKAT .......... JETUPYIOIINAX
100aBOK.
HeoGxomumo BbIOpaTh CTanmb JUIsi W3TOTOBIEHHS IITAHTCHUUPKYIsS. TpeOoBaHus
9KCIUTyaTallui: H3HOCOCTOMKOCTh, TBEPAOCTh pabOuuMX IOBEPXHOCTEH, CIIOCOOHOCTD
Hete(hOpMUPOBATHCS JITUTEITEHOE BPEMSI.

3aganue Ne 18
Kakas cranp 0OOBIKHOBEHHOI'O KayecTBa I10 CTENEHU PACKUCIICHUS SBISETCA KUIAIas?
(Y12, BCr6cm, 45, BCt4nc ,75, Ctlkm)
ITpu xakoM BHJIe TepMHUUYECKON 00paOOTKU OXJIAXKIEHHE 3ar0TOBOK COBEPILAECTCS B IeUu?
Uto Ha3BIBAIOT B METAJJIOBEACHUH (hazon?
Pacmm¢poBats Mapky natyuu: JIA77-2?
Ha3Bate ¥ oxapakTepu3oBaTh CBOICTBa MaTepHasia s M3TOTOBJICHUS JETaIH
aBTOMOOWJISL: TOPIIEHb — YCJIOBHS paOOThl: OOJBIINE yAapHbIE HATPY3KH Ha THUILE MPH
CTOpaHUM TOIUIMBA; BHICOKHME CKOPOCTH CKOJBKEHHUS OTHOCHTEIBHO CTEHOK IFIIHMHIPA;
BBICOKHE TemmepaTyphi(10 350-400°C); xumudeckoe BO3/eHCTBIE arpeCCHBHBIX BENIECTB

(cepa).

3ananue Ne 19
Kakasgs wmapka yrinepoaucTod cTanM UCHONb3yeTcs M M3TOTOBJIEHHUS  CIOXKHBIX
uHcTpymeHToB? (50, Y12A, V12, 50T, 20)
PacmmgpoBats Mapky 6ponssl: bpA10XK3Mu1,5?

TexHoIOrMYecKnii Mpolecc HarpeBa JAeTaleld IMocie 3aKalKH 10 HU3KUX TeMIIepaTyp
(150...650 °C), Bbimepskko#i mpu 3TOi TeMmmepaType ¥ MeJICHHBIM OXJIAKICHHEM HA
BO3/yX€ HAa3bIBAIOT.......... .

CriiaB MeIM € OJIOBOM U IPYTUMH XMMHUYECKUMHU 3JIEMEHTAaMH Ha3bIBAIOT. . . ...
HeoOxomumo BBIOpaTh CTalb Ui HM3TOTOBJICHUS CJIECAPHOTO 3yOmia uisi pyOKH
XOJIOAHOTO MeTala.

3amanue Ne 20
Kakwue cranu otHOCATCA K JerupoBaHHbIM? (45, 40X9C2, Ct13, 1012)
Kakast Mmapka mTaMnoBaHHOM CTaJIM TIPUMEHSETCS TSl 00pabOTKH METaIJIOB AaBJICHHEM?

(50, 9XC, X12M, 30X13)

[Ipomiecc Tepmudeckoit 0OpabOTKM COCTOWT W3 ONEparii Harpema, ........ Npy JaHHOU
TEMIIepaType u ....... C ONPEAETICHHON CKOPOCTHIO.
Pacimmdposats mapky 6pon3zsl: bpO10C107?



5. HasBath ¥ oOXapakTepu3oBaTh CBOICTBa MaTepHalia JJIs M3TOTOBJICHUS JCTaH
ABTOMOOWIIS: IWIMHJP — YCIOBUS pa0OTHI: OOINBIINE MEPEMEHHBIC TaBJICHHS; BBICOKAS
TeMIlepaTypa BHYTPEHHHX CTEHOK ImumHapa (1o 1500-2500°C); BbIcOKas CKOPOCTB
ckonbxkeHus (12-15m/cex); XuMudeckoe BO3/ICHCTBIE arpeCCUBHBIX BEIIECTB (cepa).

7.3. [Ipumep OueTa K IK3aMeHY

buiter Ne 1

[Tonsite «MarepuanoBeneauey. [lociaenHue JOCTHKEHHS U TIEPCIIEKTUBBI B 001aCTH
MaTepUAIOBEICHUS.

Bunpl Tepmuueckoit 00padoTku cranu. @a3oBbie U CTPYKTYpPHBIE IPEBPAIICHUS [TPU
TEPMOOOPAOOTKE CTAIH.
3aganue Ne 1
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