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Размещенное изображение


1. Ileau ocBoeHMS AU CIUILINHBI

K ocHOBHBIM HeJasaM OCBOCHHA AUCHUIIIMHBI «MaTepI/IaJIOBel[eHI/Ie N TCXHOJIOTUS KOHCTPYKIMOHHBIX
MaTCpHraIoB» CICAYCT OTHECTH:

- MOJITOTOBKA CTYJICHTA K ICATEIIbHOCTH B COOTBETCTBHH C KBATU()UKALMOHHON XapaKTEPUCTUKOH 110
HaIIPABJICHUIO;
- TIO3HaHUE TPUPOJBl U CBOMCTB MAaTEpPHAJOB, a TAaK)KE€ METOJOB MX YIPOYHEHHUS Ui Hamboiee
3¢ (GEKTUBHOIO UCIIOJIb30BAaHUS B TEXHHUKE.

K ocHOBHBIM 3aja4amM OCBOEHHsA JIHUCUMIUIMHBI «MarepuaJoBeleHHe W TEXHOJOTUs
KOHCTPYKLIMOHHBIX MaTE€PHAJIOB) CIENAYET OTHECTH:

- W3yYeHHE OCHOBHBIX IMOHATHH, TEPMHUHOB U ONpEACICHHNA B O00JIACTH KOHCTPYKLMOHHBIX,
MHCTPYMEHTAJIBbHBIX U (YHKIIMOHAJIBHBIX MaTepHaIoB (MApKUPOBKA, CTPYKTYpPa, CBOMCTBA);

- U3y4YEHHE COCTaBa, CTPYKTYPBl U CBOMCTB COBPEMEHHBIX METAIUIMYECKUX U HEMETAINIMYECKUX

MaTEepHasoB;

- OCBOCHHE OCHOB TEPMHUUYECKON, XUMHKO-TEPMUIECKON U TEPMOMEXaHNYECKOH 00pabOTKH;

- OCBOEHHE BUJOB DPa3ylpOYHSAIOLIEH M ynpouHsroued o0paboTKu (OTXKUI, HOpMalu3alus,
3aKajka, OTIYCK, IIEMEHTAIUs U Jp.);

- MU3y4yeHHEe (U3NYECKON CYIIHOCTH SIBIICHHMH, MPOUCXOJAIIMX B MaTepuajaX B YCIOBHIX
IIPOU3BOJICTBA U IKCILIyaTalUH;

- OCBOEHHE OCHOBHBIX CBSI3ed MEX]y CTPOCHHEM MaTepHalloB M UX CBOMCTBAMHU (TBEPAOCTHIO,
MIPOYHOCTHIO, U3BHOCOCTOMKOCTBIO, IJIACTUYHOCTBIO U JP.);

- U3y4yeHHe 00JaCTH NMPUMEHEHHs Pa3JIMYHBIX COBPEMEHHBIX MAaTepUAJIOB I U3TOTOBJICHUS
MIPOAYKIIMHU

2. Mecro nucunmiiuabl B cTpykrype OOII 6akanaBpuara
Hucuunnuna «MaTtepraoBeJeHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaT€pUaOB» OTHOCUTCS K
quciay Npo(ecCHOHANBHBIX YYEOHBIX IUCHHUIUIMH 0a30BOM 4YacTH OCHOBHOW 00pa3zoBaTeIbHOMN
porpaMMebl OakamaBpHara.
«MarepuanioBeIeHUE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepUaIOB)» B3aUMOCBsI3aHa JIOTMYECKH U
COJIEPKATENBHO-METOANYECKH CO CIAEAYIOIUMH JUCIUIIIMHAMY U npakTukamu OOIT:
- ®u3uka,;
- Xumus;
- Maremaruka;
- TeopeTnueckast MEXaHUKA;
- MexaHuka.

3. IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB 00YUYeHHS MO TUCHUILIHHE (MOTYJIIO),
COOTHECEHHBbIE C MIAHUPYEMBIMHU pPe3yJIbTATaMHU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMBbl.
B pesynbrare ocBoeHUsS AMCHUIUIMHBI (MOAYJsS) Yy OOydarommxcs (GOPMUPYIOTCS CIEAYIOIINE
KOMITETEHITHH U JTOJKHBI OBITh JOCTUTHYTHI CIEAYIONIUE PE3yIbTaThl 00yUeHUs Kak dTan GopMupoBaHUS
COOTBETCTBYIOIIUX KOMHEMEHYUIL:

B pe3ynbTare ocBoeHUs

Kon .
KOMIIETEHT oOpa3oBaTensHOU porpaMmMel | [lepeyeHpb MIaHUPYEMBIX Pe3yIbTaTOB 00YUEeHUS
. 0o0yyJaronuics 10JDKeH 10 IUCIIUILINHE
o0najarb
OIIK-5 CrniocobeH yuuThIBaTh CBOWCTBA | 3HATh:

KOHCTPYKHOMOHHBIX MATCPUAJIOB | -CTPOCHUEC METAJIJIOB M CIIJIABOB 1 UX BJIMAHHE HA
B TCINIOTCXHUYCCKUX pacyCTax C CBOI\/'ICTBa;




y4eToM JTUHAMHYECKHX
TEIUJIOBBIX HAarpy30K

n

- MEXaHHMYECKHE CBOICTBA MaTepHAIOB U
CIOCOOBI X OMIPEICITICHNS;

- BIUSTHUE COCTaBa CTaJIel M CIUIaBOB Ha (ha30BbIe
MPEBpAILICHUS IPU HATPEBAHUU U OXJIAKICHUY;

- OCHOBHBIE BUJIbI TEPMHUYECKON 00PaOOTKU U HX
BIIMSIHUE HA CBOMCTBA CTaJieH W CILJIABOB;

- METOJIbl TOBEPXHOCTHOTO YIPOYHEHHUS CTaJjiel
U CIIJIaBOB;

- KJaccH(HMKAIMI0 W CBONCTBA JICTUPOBAHHBIX
CTajeu;

- 0COOGHHOCTH CTPOEHUS M CBOWCTBA I[BETHBIX
METa/UIOB M CIUIaBOB (Ha OCHOBE AJIOMHHMS,
TUTaHa, MEN);

- CTPOCHHE U CBOMCTBA TYrOIUIaBKUX METAJJIOB U
HX CIIJIABOB;

- CTPOCHHE U CBOMCTBA METAIIOKEPAMHYECKHX
CIIJIaBOB;

- BJIMSHHE COCTaBa W CTPOCHUS ILJIACTMAcC U
PE3MH Ha UX CBOMCTBA;

- OCOOCHHOCTM  MCXAHUYECKHUX  CBOMWCTB
IJIACTMACC ¥ PE3WH U WX OCHOBHBIC OTJIMYHUS OT
METaJUIMYE€CKUX KOHCTPYKIIMOHHBIX MATEpUaJOB;
- XapaKTePUCTHKH, KJIACCU(UKAIMIO CBOHCTBA
KOMITO3UIITMOHHBIX MaTEPUAJIOB;

- KpuTepud  BbIOOpAa  KOHCTPYKIIMOHHBIX
MaTepuaioB c y4EeTOM 0coOeHHOCTEH
JKCIUTyaTaluu COOPY>KEHHH, MalldH |
00opyI0BaHUsl.

yMeTh:

- OOOCHOBBIBaTh BBIOOP KOHCTPYKIIMOHHBIX
MaTepuaioB npu pa3zpaboTke 15631 (14071
MallMHOCTPOEHUS;

- 000CHOBBIBATH BHIOOP paIlMOHAIIBHBIX METO/I0B
TEPMHUUYECKON  OOpabOTKM U  yNpPOUYHEHUS,
TTOBBIIICHUS] U3HOCOCTOMKOCTH M KOPPO3UOHHOM
CTOMKOCTH CTajleH U CIIABOB;

- MPOBOJUTH AHAJIU3 TEXHUUYECKOTO COCTOSIHUS
Pa3IMYHBIX JeTale METATTIOKOHCTPYKIIHI;
BJIAJIETh:

- COBpEMEHHBIMH  TPUHIMIAMHU  BbIOOpA
KOHCTPYKIIMOHHBIX MaT€pPUasoB;

- METOAMKOW pa3paboOTKU TEXHOJIOTHUYECKHX
MPOIIECCOB, TEPMHUYECKON OOpabOTKH cTamu M
MHUKPOCTPYKTYPHOT'O aHAJIN3a;

- MeToJaMH TpHUIAHUS KOHCTPYKIIMOHHBIM
MatepuagaM  HEOOXOAMMBIX  CBOWCTB  MpHU
MPOCKTUPOBAHUH, M3TOTOBJICHUH u
JKCIUTyaTalluu U3JIeJIUN B YHEPTETUKE.




4. CTpyKTYypa M coiep:KaHNe QTMCIUIITHHBI.

OO0mias TpyI0EMKOCTh NUCIUIUIMHBI COCTaBIIsIeT 3 3aueTHbIC eauHUIIb], T.e. 108 akagemudeckux
gaca (U3 HUX 72 yaca — caMOCTOSITeNbHas padoTa CTYICHTOB).

Paznensl aucuumnnasl «MarepuanoBeieHHe M TEXHOJOTUS KOHCTPYKIIMOHHBIX MaTepHUajioB)
M3Yy4aroTcs Ha MIEPBOM Kypce.

Bropoii cemecTp: nexknuu — 184acos, maboparopHbie padoThl — 18 yacoB, ¢dopma KOHTPOIS —
9K3aMEH.

CtpykTypa u coliep:kaHue AUCUUILTUHBI « MaTepuanoBeeHIe U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX
MaTepUajIoBy MO CPOKAM M BHJIaM pabOThI oTpakeHs! B [Ipunoxennn 3.

Conep:xaHue pa3aesioB IUCHUILIHHBI.

Beoonas wacmo
3HaueHue W 3a7a4d Kypca MarepHalloBEJCHHE M TEXHOJOTHS KOHCTPYKIMOHHBIX MAaTEPHAIIOB.
Ponp marepualioB B COBpeMEHHOH TexHuke. KpuTepuu OIGHKHM M BbIOOpa MaTepuanoB. PaboThl
OTEUYECTBCHHBIX U COBPEMEHHBIX YUCHBIX B 00JIACTH MaTepHaIOBEeIeHUs. MaTepranoBeicHne, Kak HayKa,
M3ydarolias CBOMCTBa MaTEPHAJIOB B CBSI3U C UX COCTaBOM U cTpoeHueM. Kinaccudukaius Marepuaios.

QDu3uro-mexanuueckue ceoiicmea mamepuanos. Cmpoenue wamepuaioe

OcHOBHBIE TIOHSATHSI O CBOWCTBaX MarepUalioB. TBEpIOCTb, MEXAaHUYECKHE CBOWCTBA,
onpenensieMble PYU CTATUYECKOM PAaCTsHKEHUH, yYapHas BA3KOCTh. SIBIIEHUE XJIaIHOJIOMKOCTH.
Yceranocte MatepuanoB, NPenesl BBIHOCIMBOCTH. MI3HOCOCTOMKOCTh. XPYNKOE M BA3KOE pa3pylICHHE.
PaGora 3apoxxaenus u pacnpocTpaHeHus TperuHbl. [[oHATHE 0 KOHCTPYKIIMOHHON MPOYHOCTH.

Tunsl cBsizeil B TBEpABIX Tenax. MeTamIM4ecKuil TUIT CBSI3U. ATOMHO-KPUCTAJUIMUYECKOE CTPOCHUE
MeTaJyI0B. THUIIBI KPUCTATNTMYECKUX PELIETOK, HX XapaKTEPUCTHKH (I1apameTp, KOOPAUHAIIMOHHOE YHUCIIO,
IJIOTHOCTh  yMaKOBKH), HW30TPONHS, AaHU3OTPONUsS, KBA3WU30Tpomus. TodeuHble, JUHEHUHBIE W
MOBEPXHOCTHBIE JA€(PEKThI, CTPOCHUE PEAIbHBIX METAJUIOB M CIUIaBOB (BaKaHCHH, JAUCIOKAIMH, OJOKH
MO3auKH, TPaHUIIGI 3epHa). TeopeTudeckasi U peajbHasi MPOYHOCTh METAJUIOB, BIIUSHUE JePeKToB. [TyTn
MOBBIIICHUS IPOYHOCTH METAJLIOB.

Kpucrannmzanuss MeTaiyioB NepBUYHAS W BTOpUYHAsA. TepMOIMHAMHYECKHE OCHOBBI (Ha30BBIX
npeBpatieHnii. KpuBbie oxmaKaeHHs, CTEeHb NepeoXJaxIeHus, (pakTOphl, BIUAIOININE HA TMPOIECC
KPUCTAJUIM3AlMH, CBSI3b MEXKIY CTENEHBI0 NEPEOXJIAXKICHHS, YHUCIOM LEHTPOB KPUCTAIM3AUUUA W
CKOPOCTBIO pocTa KpucTauioB. Bennunna 3epHa. Moauduimposanue xxuakoro Metania. [Tonrumopdusie
MPEBPALLICHHUS.

Teopus cnnasos

ITonatus o crumaBax. OmnpenesneHue TEPMHUHOB: CIUIaB, CUCTeMa, KOMIIOHEHT, (aza. Tsepable
pPacTBOPBI, MEXaHUYECKUE CMECH, XUMHUYECKHE COCTMHEHMS. J[MarpaMMBbl COCTOSIHHSI IBOMHBIX CIUIABOB,
METO/BI UX ITOCTPOEHHU. JlnarpaMmma cOCTOSIHUS IIPU IIOJTHOW HEPACTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM
COCTOSIHMH, C OIPAaHMYEHHON OJHOCTOPOHHEN pacTBOPUMOCTHIO. OmpeneneHrne XUMUYECKOT0 COCTaBa
(a3 npu UCMOIB30BaHUM MTpaBUia KOHLEHTpalui. JluarpaMma cOCTOSIHUS C TOJIHOM pacTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM. JleHIpuTHas JMKBalus B TBepAbIX pacTtBopax. [IpaBuio ¢as.
JlnarpamMma COCTOSIHUSI CUCTEM C NPEBPAIIEHUEM B TBEPJIOM COCTOSHUM (YaCTUYHBIN U MOJHBIN pacmaj
OTPaHUYEHHOTO TBEPAOIO PACcTBOPA, IBTEKTOMIHOE MpeBpaiieHue). CBsi3b MeXay CTPYKTYpOH cIijiaBa,
ONpelesieMOl IO AuarpaMMe COCTOSIHUS M CBOMCTBaM cCIulaBa. Jluarpamma COCTOSIHUSL JKEJIE30-
LIEMEHTHT. XapaKTepUCTUKN KOMIIOHEHTOB.
CTpyKTypHBIE COCTaBIISIOIIKE U (a3bl HA AUArpaMMe KeJe30-1eMeHTUT. CyIIHOCTh 3BTEKTUYECKOTO U
3BTEKTOMJHOTO mpeBpamieHuil. [IpumeHenne npaBuia KOHLEHTpaUUid W mMpaBwia (a3 Ha auarpamme
KEJEe30-1IEMEHTHT.

BnusiHue yriepona M MOCTOSHHBIX NpUMeceld Ha cBoiictBa cranu. Knaccudukamus craned mo
crnoco0y MpoU3BOJICTBA, HA3HAYCHMIO U KauecTBY. MapKHpOBKa yriIepoJuCThIX cTtanei. JlucroBsle ctanu



JUTSL XOJOJHOW IITaMIOBKH, aBTOHOMHBIE cTanu. OcHOBHBIe TexHuueckue TpedboBanus mo 'OCT nmns
cTaneH.

UyryHsl ¢ rpaduTOM, MMOJIOBHHYATHIE U Oernble. BiusHue CKOPOCTH OXJIaXAEHUS U XUMUYECKOTO
COCTaBa 4yryHa Ha CTpyKTypy. Or6en uyrynoB. CTpyKTypa, CBOHCTBA, 00JIACTH MPUMEHEHHUS U METOJIbI
IIOJIyYEHUS CEPBIX, KOBKMX U BBICOKOIIPOYHBIX YyT'yHOB. MapKUpOBKa 4yI'yHOB.

Haxnén u pekpucmannuzayus
Binusnue nnactuyeckoil apedopmanuu Ha CTPYKTYpy M CBOiicTBa MeTayuloB. MexaHU3M
IUTACTHYECKON JleopMalii MOHO-H MOJUKPHUCTAIIIOB. Pa3MHOKEHHE TUCITOKAUNA MPU TIACTHYECKOM
nepopmanuu. Haknén npobObro, oOpaGorka ponukamu. [IprMeHeHHe MOBEpXHOCTHOIO Hakiena B
MaluMHOCTpoeHUH. Bo3Bpar, nonuronmsauus. IlepBuuyHas u coOuparenbHas pPEKPUCTALTU3ALIMS.
XonoaHas u ropsayas negopmanus. Tepmomexanuueckas oopadoTka.

Tepmuueckan u xumuxko-mepmuueckas oopadomka

Teopus mepmuyeckotl oopabomxu

Bunel Tepmuueckoit 00padbotku ctaneil. [IpeBpaiienus npu Harpese ctanu. Poct 3epHa aycTeHuTa,
HACJIEICTBEHHOE U JIEUCTBUTEIbHOE 3€pHO B cTasu. lleperpes n nepexor. IIpespaiienne aycreHuTa npu
HENPEPBIBHOM OXJIAXACHUU. JluarpamMmma HM30TEpMHUECKOIO IMpeBpalleHus aycreHuTa. llepiauTHoe
npeBpaiieHre. MapTeHCUTHOE NpeBpallleHHe U ero ocoO0eHHocTd. llpeBpaiieHue mnpu OTIyCKe,
CTPYKTYypa U CBOWCTBa cTayid Ipu oTiycke. OtnyckHas xpynkocts [ u I pona.

IIpokanuBaeMoCTh U 3aKaTMBAEMOCTh CTAIU, (PAKTOPbI, BIMSIIOIIME HA IPOKATIMBAEMOCTb: BIUSIHUE
JETUPYIOMIMX 3JIEMEHTOB, pa3Mepa 3€pHa ayCTCHHWTAa, HEPACTBOPHMBIX KapOWJIOB M BKIIOYCHUH.
Metoauka onpeneneHuss KpUTUUECKOT0 IMaMeTpa 110 AarpaMMe IpOKaJIuBaeMOCTH.

Texnonozus mepmuyueckot 0opabomxu

OO6mrast xapakTepucTUKa MPOLECCOB TepMuyeckoil oOpabotku. Omxur | poma 6e3 dazoBoit
nepeKpucTaiin3anui. PexxuM oTxura pekpactaiin3aim.

Omxkur Il poma ¢ (da3oBoi mepekpucTaTU3aNUEeH: IS yIydileHdus 00pabaThIBaeMOCTH, IS
u3Mmenpuenus 3epHa. Chepouauzanus, OTKUT — TOMOTCHH3AIUS, HOPMalU3allus.
N3oTepMuyecKuii OTKUT.

3akanka cranu. OCHOBHBIE MMapaMeTphl Mpolecca: TeMIieparypa HarpeBa, JUIMTeIbHOCTh Harpesna,
CKOpOCTh oxJaxkaeHus. OCHOBHbIE TpeOOBaHMS K 3aKaJOYHBIM cpeaaM. MeTonbl 3aKalkh: IpocTas,
MpepBIBUCTAsL, CTyIIeHYaTas u n3oTepmudeckas. [ledexTol 3akanku: o0pa3oBaHue TPelluH, nedhopmanus,
OKHCJIEHUE U 00€3yTIepoKUBaHNE TOBEPXHOCTH, METO/IbI OOPHOBI C HUMHU.

OcHoBHBIE TTapaMeTpPbI MPOIECCOB OTMYCKA YIIEPOJUCTHIX U JETUPOBAHHBIX cTanei. OO0paboTka
X0J0/10M. BiiusiHue 3aKkanku u oTIycKa Ha MEXaHUYECKHE CBOMCTBA CTaI. Y IyUllIeHUE CTaJIH.

[ToBepxHOCTHAs 3aKalika, BUJbI U 00JaCTH IPUMEHEHHUS.

Xumuko-mepmuueckas oopabomra

du3nuecKkrue OCHOBBI XMMHKO-TEPMHYECKON 00pabOTKH, MoHsATHE O Kod(duimente nuddysun.
IlemeHTanus1, peXUMbl HACBILIEHUS M TOCIEIYIOUMX TEPMUYECKOH OOpabOTKHM YIIEpOAUCTBIX H
JIETUPOBAHHBIX CTajel, BUIbI mpoliecca, o0nacTu npumeHeHus. HurpouemenTanus, BUAbI Ipoliecca,
peXuMBbl, obnacTu mnpuMeHeHus. I[IpumeHeHue atmochep ¢ aBTOMAaTHYECKUM DErYJIMPOBAHUEM
MOTEHIIMaja yriepoja JUisl mpoliecca HEMEHTAIUU U HUTPOIIEMEHTALIHH.

AzotupoBanue cranu. Ctanu Ais a30THPOBAHMS, PEXKUMBI X TEPMHUECKONW 00paboTKH, 0bi1acTu
pUMeHeHUs Tmpolecca. lIporecc HHU3KOTEMIIEpaTypHOrO ra3oBOTO M JKUAKOTO a30TUPOBAHMS, HX
0COOEHHOCTH U 00JIACTH MTPUMEHEHHS.

HoBbie MeTo1b1 XUMHUKO-TEpMHUUECKOM 00padoTKu. JlazepHOE erupoBaHue.



Koucmpykuuouuble U UuHCcmpymenmaibHble Mmamepuaibl

Koncmpykyuonnwle necuposannvle cmanu obuje2o Ha3Ha4eHusl.

®a3bl, 00Opa3yeMble JETHPYIOUIMMHU 3JIEMEHTaMH B CTalsIX. BiusHue JIerupyronmx 3JeMeHTOB Ha
noauMopu3M 3Kele3a, Ha CBOWCTBAa (eppuTa M ayCTEHUTA. BimsHME JETHpyOIUX 3JIEMEHTOB Ha
KMHETUKY HM30TEpPMUYECKOr0 IIPEBPALICHUsS ayCTCHWTA. BiusgHME JErHpyOIMUX DJJIEMEHTOB Ha
MapTEHCUTHOE IPEBpALCHUE W IMpeBpallieHue mnpu ornycke. OCHOBBI PAaLlMOHAIBHOTO JIETMPOBAHUS
CTaJi W pOJb OTIENbHBIX JICTUPYIOIIMX 31eMeHTOB. (OCOOEHHOCTH TEepMHUYECKOH 00paboTKH
JIETUPOBAHHBIX CTAJICH.

Knaccuukanus JerMpoBaHHBIX CTajJled 1O CTPYKType B HOPMAaJIM30BaHHOM COCTOSIHUHU
(nnarpamma ['mite). MapkupoBKa JIETMPOBAHHBIX CTajei, MX MPEUMYILIECTBA II0 CPAaBHEHUIO C
yraepoauctbiMu. JleekTbl JerupoBaHHbIX cTajne (muepHbIt H37I0M, (QIOKEHbI, OTIyCKHas
XpynkocTh). OCHOBHBIE TpeOOBaHUSA K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTayisiM 1o I'OCT.

Huempymenmanvrvie mamepuanvl

WNucTpyMeHTallbHBIE YTIIEPOUCTBIC U JIETUPOBAHHBIE CTAJIH JAJISl PEKYILIEro HHCTPYMEHTA, COCTaB,
MapKHPOBKa, TEpMUIECKass 00padoTKa U 00JIACTH TPUMEHEHHS.

BbricTpopexymiass cranp, cocTaB, CBOWCTBA. Pexxumbl TepMuueckod oO0paboTKu, o00sacTu
npumenenust. OcuoBubie TpeOoBanus o ['OCT k cransm Jy1st peKyIIero HHCTPYMEHTA.

ltamnoBble CcTamu MAJig  XOJOAHOTO H ropsdyero nedopmupoBanus cramu. Cranu Ui
U3MEPUTEIIBHOTO UHCTPYMEHTA.

TBep/pie MOPOIIKOBBIE CIIABHI JIJIS1 PEXKYIIEro HHCTPYMEHTA.

Kepamuka. CBepxTBEpAble MaTepUabl.

Cmanu u cniagel ¢ ocobblmu ceoticmeamu

Boicokonpounble cranu.  MapTEeHCUTHO-CTaperoliie KOHCTPYKLMOHHBIE CTajd, HX COCTaB,
PEeKUMBI 00paOOTKH U 00JIACTH IPUMEHEHHSI.

CrutaBbl ¢ 0C000 BBICOKOM M3HOCOCTOMKOCTBIO, COCTaB, MapKUPOBKa, TepMUUecKas 00paboTka U
00JIaCTH MPUMEHEHHS.

HepxaBeromue XpoMHCTbIE M XPOMOHMKENEBbIE CTalM, COCTaB, MAapKHUPOBKA, TepMHUECKas
0o0paboTKa 1 00J1aCTH MPUMEHEHUSI.

XKaponpounsle cranu u cmiaaBbl. OCOOEHHOCTH MOBEACHUS CTald NPH Harpy3kax B o0jactu
BBICOKUX TEMIIEPaTyp, MpeeN [UTUTEIBHON MPOYHOCTH, MPEIeN MoJI3y4ecTH. THTIOBBIE CIIJIaBbl, COCTAB,
CTPYKTYpa, TepMOOOpabOTKa, CBOHCTBA U 00JIACTH MPUMEHEHHUSL.

CrutaBbl ¢ 3aJaHHBIMH (PU3WYECKIMHU CBOWCTBAMH. MarHUTOMSTKHE M MATHUTOTBEP/IbIE  CIUIABBI.

1]eemnvie memainnvl u cniagol

Menb u ee cBoiicTBa. JIaTyHU, OpOH3BI OJOBSIHUCTHIE, KDEMHHCTHIE, ATFOMHUHHUEBBIE, OEPUILIOBHIE;
coctaB, oOmactu mnpumeHeHus. CruiaBpl CBUHIIA W OJoBa. baOOWTHI, CBUHIIOBUCTHIE OpPOH3HI,
QIFOMUHUEBBIE MOIIMITHUKOBBIE CIUIABBI JIJISl JBUTATENE BHYTPEHHETO CrOpaHus, TPUMETANINUECKHE
MOAIIUITHUKA. AJTIOMUHHUI U €ro CBOWCTBa. JIUTelHbIe aTlOMUHHEBBIE CIUIABBI, 00JIACTU MPUMEHEHHS.
JIropaltoMHH, COCTaB, PeKUM TepMUYECKOi 00pabOTKH, CBOMCTBA, 00JIaCTH IPUMEHEHHS.

Marnuesbie uTeiiHbIe U AeOPMHUPYEMBIC CIIaBbI, 00JACTH TPUMEHEHUS.

Tutan u ero criaBbl, COCTaB, CBOMCTBA M 00JIACTH MPUMEHEHUSI.

Komnosuyuonuvie mamepuanvi
Krnaccudukanys KoMIo3uuoHbIX MaTepuaioB. Pacnipenenenue HanpsHkeHUN MEXTy MaTpulel u
HanonHuTesneM. CxeMbl apmupoBaHus. Kpurtudeckas MHa BoJIokHA. OCHOBBI pacueTa CBOMCTB
KOMITO3UI[MOHHBIX MaTEPUAIIOB.
KomMmmo3utsl ¢ MmeTaimnueckoi Mmatpuneil. JlucnepcHOynpOYHEHHbIE KOMIIO3UIIMOHHBIE
MaTepuasbl, 0COOEHHOCTH MEXaHU3Ma yIpoUHeHus. J{ucrnepcHOynpoyYHEeHHbIE KOMIIO3UThI Ha OCHOBE
QJIFOMUHHSL, HUKEJS U IPYTUX METAJIOB.



Bo1OKHHCTBIE KOMITO3ULIMOHHBIE MATEPHUAJIbI HA AIFOMUHUEBON U HUKEIIEBOM MaTpULaX.

Komno3uTtsl ¢ HanpaBiIeHHON KPUCTAIM3aMEN IBTEKTHUK.

[TopomuikoBble KOMITIO3UIIMOHHBIE MaTepUallbl (KepMeTbl) aHTU(PPUKLIMOHHOTO M (PUKIHOHHOTO
HazHayeHUs. OUiIbTpHI.

Kommno3sutsl ¢ nonmmepHon marpureil. [lonmuMepHas maTpuna KOMIIO3ULIIMOHHBIX MaTEpUAIOB.
®enonpopMalbeTuAHAs, SMOKCHIHAS U KPEMHUHOpPraHNYecKass MaTpHIla KOMIIO3UIIMOHHBIX
MaTepHaoB.

OcobeHHoCTH (PU3UKO- MEXaHHMUECKOT0 OBEACHUs ToJuMepoB. OpraHuyeckue,
3JIEMEHTOOPTAaHUYECKUE U HEOPTaHUYECKUE TIOJIMMEPBI.

BosIOKHUCTBIE KOMITO3UIIMOHHBIE MaTepHajbl Ha IOJUMEpHOW MaTtpule (KapOOBOJIOKHUTSHI,
OOPOBOJIOKHHUTHI, OPTAHOBOJIOKHHTHI).

KoMmo3unmonHsle Martepuanbl Ha IOJUMEPHOM MaTpulle C IOPOLIKOBBIM HAIOJIHUTEIEM
(rutacTmaccntl).

PoJib NOPOMIKOBBIX (TEXHUYECKHUH YIIIepo]] U Ap.) U BOJOKHUCTBIX (KOP) HAIOJIHUTEINEH.

KoMno3utsl ¢ kepaMUYeCKON U CTEKJITHHOW MaTpULEH.

[IpruMeHeHre KOMIIO3UIIMOHHBIX MaTepUaJIoB B aBToMoOuIecTpoenuu. Kopryc u geranu Ky3osa.
Jleranu ra3oTypOMHHBIX ABUTaTeneill. AHTU(DPUKLIMOHHBIE AeTanu. OpUKIUOHHBIE feTanu. Tpynoemkue
JIETaJIM IBUTaTeNs U XOJ0BOM 4acTu. PEMOHTHBIE KOMIIO3UTHI. IlepcrieKTHBBI IPUMEHEHUST KOMIIO3UTOB
B aBTOCTPOCHUH.

Hanomarepuaisl. CTpykTypa, CBOWCTBA, IPUMEHEHUE.

Texnuxo-IKoHoMuuecKuii 6b100p Mamepuaia u MexHoa02UU €20 YNPOYHEeHUs
OcCHOBBI pallMOHAJIBHOTO BbIOOpA MaTepualia u MeToja yrpouHeHus. [IpuunHbl CHUXKEeHUS
paboTocrnocoOHOCTH MaTepraia: YCTAIOCTHOE pa3pyllIeHre, XPYIKoe pa3pylieHne, GpUKIHOHHBIN
M3HOC, a0pa3uBHBIN H3HOC, KOHTAKTHAS yCTAIOCTb, (PPETTHHT — KOPPO3HUs, CXBATHIBAHUE U 3a¢aHNE
MOBEPXHOCTEH TpeHus. MaTepHualibl U METOIbl UX YIIPOUYHEHUS MPU PA3NIUYHBIX BUAAX HArPYy3KU
JIeTaJeH.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Mertoarka npenojaBaHus TUCHUILTHHBI « MaTepruanoBeicHue U TEXHOJIOTUS KOHCTPYKIIHOHHBIX
MaTeprajIoB» W peain3dalrsi KOMIICTCHTHOCTHOI'O IMOAXOJa B M3JIOKCHHU W BOCIIPHUATHH MaTCpUajia
MpelycCMaTpuBaeT WCMOIb30BaHUE CIEAYIOIIUX AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM MPOBEACHUS
IPYNIOBBIX, UHAUBUIYaJIbHBIX, Ay JUTOPHBIX 3aHATUN B COUETAHUU C BHEAYAUTOPHON pabOTOM C LENbIO
dbopMupoBaHUs U Pa3BUTHS MPOGECCHOHATHHBIX HABBIKOB 00YUYaIOIUXCS:
- 3alluTa U UHOUBUAYyalbHOE 00CYKIECHHE BBIIIOJIHSAEMBIX ATANOB J1a00paTOPHBIX padoT;
- opraHu3aius U MpoBeJIeHHE TEKYIIEro KOHTPOJIS 3HAHUI CTYIEHTOB B popMe OITaHKOBOTO
TECTUPOBAHUS;
- HCIOJIb30BaHHUE JENOBBIX M POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIIHIA;
- IpOBeJIeHUE KOHTPOJBHBIX padoT;

VY aenbHbI Bec 3aHATUH, MPOBOAUMBIX B MHTEPAKTUBHBIX (hOpMax, OMpeieeH IJIaBHOM LIEJbIO
00pa3oBaTeNbHON MPOrpaMMbl, OCOOEHHOCTHIO KOHTHHIEHTa OOyYaroIMUXCS U  COAEpNKaHHEM
TUCHUTUTUHBI «MarepuanoBeieHHe W TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepuajoB» M B IEJIOM IO
qucuuIInHe coctapisieT 50% ayIMTOpHBIX 3aHATUN. 3aHATUS JIGKHMOHHOTO THIA COCTAaBISIOT 33%
0T o0beMa ay JUTOPHBIX 3aHATHUH.

6. OueHouHbIe cpeACTBA /sl TEKYIIEro KOHTPOJIA YCIIeBaeMOCTH, IPOMEKYTOYHOI aTTecTalllHU 110
HUTOraM OCBOCHMS JMCHUILIMHBI M Y4eOHO-MeToAuYecKoe odecreyeHne CAaMOCTOATEIbHOIH padoThI
CTY/IeHTOB
B npouecce 00yueHHst HCTIONB3YIOTCS CIEAYIONINE OLEHOYHbIE (POPMBI CAMOCTOSITEIHHOM PabOThI
CTYJEHTOB, OLICHOYHbIE CPECTBA TEKYIIETr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTeCTALlUMI:



Texymui KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXKYTOYHOM aTTECTALIMU IIPOBOIATCS 0 CIEAYHOLIIUM

KpUTEPUSIM;

- OTBETHI CTYJCHTA Ha BOMPOCHI KaPT TEKYIIETO KOHTPOJIS;
- 3ammTa JJabopaTopHBIX paboT;
- BBINIOJTHEHUE KOHTPOJIBHBIX PadoT.

6.1. ®oH OLIEHOYHBIX CPEICTB JJIf MPOBeAeHNsI IPOMEKYTOYHOMN aTTecTalny 00y4aromuxcs mno
AUCHHUILIMHE (MOIYJII0)
6.1.1. IlepeyeHr KOMIETEHIIMHA C YKa3aHHEM OTaloB HX (opMUpOBaHUS B IPOIECCE OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI.

B pesysbrare ocBOCHUS NUCIHUILINHBI (MOJTyJIs1) GOPMUPYIOTCS CIEIYIOIME KOMICTCHIINH:

TCINIOTCXHUYCCKUX pacyC€Tax ¢ YUCTOM JUHAMHNYCCKUX U TCILUIOBBIX HAI'PY30K

Kon B pe3ysbTate ocBoeHusi 00pa3oBaTebLHONH MPOrpaMMbl 00y4arommiics
KOMIIeTeHI UM J0JIZKeH 00J1a1aTh
OIIK-5 CriocobeH  yuuThIBaTh  CBOHCTBA  KOHCTPYKLMOHHBIX  MaTepualioB B

B mpornecce ocBoenust 06pa3oBaTeNbHON MPOTpaMMbl JaHHBIE KOMIIETCHIIMU, B TOM YHCIIE UX
OTJIENIbHbIE KOMIIOHEHTBI, (POPMHUPYIOTCS TOSTAHO B XOJE€ OCBOCHHUS OOYYAIOMIMMHKCS AUCIUILINH
(MomyJeit), MpaKTUK B COOTBETCTBHUH C YU4EOHBIM IUTAHOM U KaJIeHIapHBIM rpadukoM y4eOHOTO Ipoliecca.

6.1.2. Onucanue noka3zaresjed 1 KpUTepHeB OLICHUBAHUA KOMIIeTeHIN, GOpMHUpPYyeMBbIX 110
HTOraM OCBOEHUS TMCUMILITUHBI (MO1YJIs1), OMUCAHUE IKAJ OLleHUBAHMS.

[Toka3zareneM OIICHMBAaHUS KOMIIETCHIIMH Ha pa3IMYHBIX dTamax uX (OPMHPOBAHUS SIBISETCS
JOCTH)KEHHE 00yUaroIIMMUCS INIAHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHUs IO AUCHUILIMHE (MOIYJIIO).

OIIK-5 - Criocoben YUUTBIBATDH CBOMCTBA KOHCTPYKIIMOHHBIX MaTCPHUAJIOB B TCINIOTCXHUYICCKUX PACUCTaAX C
YUETOM AMHAMHWYCCKUX U TCIVIOBBIX HAI'PY30K

IToka3zarenn Kpurtepuu oneHuBanus
2 3 4 5

3HATh: OObyyarommiicst Obyuaromuiics OO6yuaromuiics OO0yuaromuiic
CTpOEHHE JI€MOHCTPHPYET JIEMOHCTPUPYET JI€MOHCTPHUPYET s
METaIoB U | IOTHOE OTCYTCTBHE | HEMIOJHOE COOTBETCTBUE | YACTHYHOE JIEeMOHCTPHPYE
CIUIABOB M HX | MM HEIOCTATOYHOE | CIEAYIOIINX 3HaHUH: | COOTBETCTBHE T HOJHOE
BIIMSTHHE Ha | COOTBETCTBHE CTPOEHHE METAUIOB U | CIETYIOUINX COOTBETCTBHE
CBOWCTBA; CIIEAYIOIIMX 3HAHMMU: | CIUIABOB U UX BIUSHHE HA | 3HAHUH: CTPOCHME | CIEAYIOLINX
MEXaHUYECKHEe | CTPOGHHE METAJUIOB | CBOWCTBA; MEXaHUYECKHE | METaJIOB W | 3HAHWIA:
CBOHCTBa U CIUIaBOB UM UX | CBOMCTBAa MarepuajoB MU | CIUIABOB U HX | CTPOEHHE
MaTrepuraoB " | BIIUAHUC Ha | CIIOCOOBI HUX | BJIUSHUEC Ha | METaJIJIOB nu
CIIOCOOBI UX | CBOMCTBA; OlpeNieNieHus;  BIIHMSHUE | CBOHCTBA, CIJIABOB M UX
OIIpeIeTICHNS; MEXaHWYIECKHE COCTaBa CTaJel 1 CIUTABOB | MEXaHHUYECKHE BIMSIHE  Ha
BJIMSIHME COCTaBa | CBOMCTBA Ha ¢a3zoBble | cBOICTBA CBOWCTBA;
crajei " | MaTCpUuaioB " | IpEBpaAllCHUA Ipu | MaTe€pruajaioB U | MCXaHHNYECKHE
CILJIaBOB Ha | CIIOCOObI UX | HarpeBaHUU U | C1I0COOBI uX | cBOicTBa
¢a3zoBbIe OIIpeIeTICHNS; OXJIQKJICHUW; OCHOBHBIC | ONPEICIICHUS; MaTepHaJiOB |
IIpeBpaIleHUs BIIMSIHHUE COCTaBa | BUJBI TEPMUYECKOH | BIMSHUE  COCTaBa | CMOCOOBl X




MIPY HAarpEeBaHWHU | CTAJCH M CIUIABOB Ha | 0OpaOOTKH M WX BIMSHHE | CTaJle M CIUIABOB | OMPEICICHHUS,
U oxJlaxaeHuu; | pasoBbie Ha CBOWCTBAa CTalled W | HA ¢dazoBble | BIMSHHE
OCHOBHBIC BHUIbI | IPEBPAILIEHUS]  TIPH | CIUIABOB; METO/Ibl | PEBpaIICHUsl TP | COCTaBa cTajen
TEPMUYECKON HarpeBaHUu U | IOBEPXHOCTHOIO HarpeBaHuM1 U | U CIUIABOB HA
00pabOTKH M WX | OXJIKICHUHU; YOPOUHEHHUSI CTajedl | | OXJIaXICHUH; (dazoBbie
BIIUSIHHE Ha | OCHOBHBIE BUJIBI | CILJIABOB; OCHOBHBIE  BHU[bI | IPEBPALLCHUS
CBOMCTBA CTAJIEH | TEPMUUECKOU KJIaccu(UKaILUIO U | TEPMUYECKON pu

u CIUIaBOB; | 00Opa0OTKM M  MX | CBOMCTBA JITUPOBAHHBIX | OOpaOOTKM M WX | HATPEBAHUHU U
METO/IbI BIIMSIHUE Ha | crajei; OCOOCHHOCTH | BIIHSIHHE Ha | OXJIAXK/CHUU;
ITOBEPXHOCTHOI'O | CBOMCTBAa CTAaJIeW M | CTPOGHHUsI M  CBOMCTBa | CBOMCTBA CTaJl€il U | OCHOBHBIE
YIOPOYHEHUS CIUIaBOB; ~ METOJbI | IBETHBIX METAJUIOB U | CIUIABOB; METOJBI | BUBI

cTayeu U | IOBEPXHOCTHOTO CIUIaBOB  (HA  OCHOBE | IOBEPXHOCTHOT'O TEPMUYECKOU
CIUUIABOB; YOPOYHEHHUs CTajied | aJlOMHHUS, TUTaHA, | YIPOUHEHUS 00paboTKu
KJIacCU(UKALIUIO | U CIUIABOB; MeAH);  CTpPOGHHE U | CTaJed U CIUIaBOB; | UX BIHUSHHE Ha
u CBOWCTBA | KJIACCU(DMKAIIMIO ¥ | CBOMCTBA  TYTOIUIABKUX | KJIIACCH(HUKAIMIO U | CBOHCTBA
JIETUPOBAHHBIX | CBOKCTBA METaJUIOB U HMX CILJIABOB; | CBOMCTBA cTajneu u
cTajei; JIETUPOBAHHBIX CTPOCHME ¥  CBOMCTBA | JISTHPOBAHHBIX CIUIaBOB;
0COOEHHOCTH cTanei; METaJNIOKePaMHUUYECKUX cTajei; METO/bI
CTpOEHUS U | 0COOCHHOCTH CILJIaBOB; 0COOEHHOCTH MMOBEPXHOCTHO
CBOMCTBa CTPOEHHUS U CBOMCTBA | BIMSHHUE COCTaBa U CTPOEHUS U | TO YIPOUYHEHUS
LBETHBIX [BETHBIX METAJUIOB U | CTPOCHHS TUIACTMACC U CBOMCTBA IIBETHBIX | CTaJIeH u
METaJIJIOB U | CIUTaBOB (HAa OCHOBE | PE3WH Ha UX CBOWCTBA; METaJIOB U | CILIABOB;
CIUUIaBOB (Ha | aMIOMUHMS, TUTaAHA, | OCOOEHHOCTH CIJIaBOB (ma | kmaccudurarm
OCHOBE Me/M); CTPOCHHE U | MEXaHMYECKHUX CBOWCTB OCHOBE aJIIOMUHHUS, | IO U CBOMCTBA
AITIOMUHUS, CBOICTBa MJIaCTMACC M Pe3UH U UX | TUTaHa, MeJIN); | JIETUPOBAHHBIX
TUTaHa, MeEJH); | TYTOIUIaBKUX OCHOBHBIE OTJINYHUS OT CTpPOEHHUE U | craneu;
CTpPOCHHUE U | METAJUIOB W HX | METAJUTMYECKUX CBOMCTBA 0COOCHHOCTH
CBOMCTBa CIUIABOB; CTPOCHHE U | KOHCTPYKIMOHHBIX TYTOIJIaBKUX CTpOEHUs u
TYTOIJTABKUX CBOICTBa MaTepHUaJioB; METaJVIOB M MX | CBOMCTBA
METaJUIOB U HUX | METAUIOKEPAMHUUYECK | XapaKTEPUCTHKH, CIUIaBOB; CTPOEHHUE | I[BETHBIX
CIUUIABOB; WX CIUIABOB; KJIacCU(PUKAIINIO u CBOMCTBA | METAJIJIOB u
CTpPOEHHUE U | BIIUSHHUE COCTaBA U CBOMCTBA MeTallJIoKepaMuye | CIUlaBoB  (Ha
CBOICTBa CTPOEHHUS TIACTMACC | KOMITO3UIIMOHHBIX CKHX CIIJIaBOB; OCHOBE
METAJUIOKEPAMH | U PE3UH Ha UX MaTepHualoB; KPUTEPUH BJIMSIHUE COCTaBa U | aJIFOMUHUS,
YECKHUX CIUIaBOB; | CBOMCTBA; BBIOOpA CTPOECHUSA TUTaHA, MEJIN);
BIIUSTHUE COCTaBa | OCOOEHHOCTH KOHCTPYKLHOHHBIX IJIaCTMAcC M Pe3UH | CTPOEHHUE u
" CTPOCHHUSI | MEXAaHUYECKUX MaTepHaJIOB C y4ETOM Ha WX CBOICTBA; CBOMCTBA
MJIaCTMAcC U | CBOICTB IJIacTMacc | OCOOEHHOCTEM 0COOCHHOCTHU TYTOILJIABKUX
pe3WH Ha HUX | U PE3UH U UX JKCIUTyaTaIlluu MEXaHUYECKUX METaJUIOB U UX
CBOMCTBA; OCHOBHBIE OTJINUUSA | COOPYKEHH, MAILIUH U CBOMCTB CIUIaBOB;
0COOEHHOCTH OT METAJTUYECKUX 000pyI0oBaHuUs. TIJIACTMACC M PE3UH | CTPOCHUE u
MEXaHWYECKUX | KOHCTPYKUMOHHBIX | JlomyckaroTcs U UX OCHOBHBIE CBOICTBa
CBOMCTB MaTepuasos; 3HAYUTENbHBIE OMMUOKHA, | OTIUYHS OT MeTaJUIOKepam
MJIaCTMAcC U | XapaKTEepUCTUKH, MPOSIBISIETCS METaJUTMYECKUX MYECKHX

pe3srH W HX | KIacCH(PUKAIHIIO HEJI0OCTaTOYHOCTh KOHCTPYKIIMOHHBIX | CIJIABOB;
OCHOBHBIE CBOMCTBa 3HaHWMH, 10 PIAy MaTepuasoB; BIIMSIHUE
OTJINYUSA OT | KOMIIO3UIIMOHHBIX MoKa3aTeeH, XapaKTEPUCTHKH, cocTaBa u
METaJUIMYECKUX | MaTEepHAaJIOB; oOydaromuics KJIacCU(UKALIUIO CTpOEHUs
KOHCTPYKIIMOHH | KpUTEPHUHU BBIOOpA WCIIBITHIBACT CBOMCTBA MJIacTMacC 1
bIX MaTepHUajoB; | KOHCTPYKIMOHHBIX | 3HAUUTEJbHbIE KOMIIO3UIIMOHHBIX | PE3UH Ha UX
XapaKTEPUCTUKUA | MAaTEPHAJIOB C 3aTpyAHEHUS TIPH MaTepHuasoB; CBOICTBA;

, y4eTOM OTIEpUPOBAHUU 3HAHUSIMHU | KpUTEPHH BHIOOpPA | OCOOEHHOCTH




KJaccu(UKauio | 0COOCHHOCTEH MIPH UX TepeHoce Ha KOHCTPYKIIMOHHBIX | MEXaHHUYECKUX
CBOWCTBa AKCILTyaTaIluH HOBBIC CUTYAIUH. MaTepHAJIOB C CBOWCTB
KOMIIO3ULIMOHH | COOPY>KEHHH, y4eToM I1acTMace u
BIX MAaTEPUAJIOB; | MAIIMH U 0coOeHHOCTEeH PE3UH U UX
KpUTEPHUH 000pyI0BaHUS IKCILTyaTaluH OCHOBHbIE
BbIOOpa COOPY KEHHIA, OTJIMYHS OT
KOHCTPYKIIMOHH MaIlVH U METAJUINYECKU
BIX MaTepUAIOB 000pyIOBaHUs, HO | X
C y4eToM JIOITy CKarOTCA KOHCTPYKIIMOH
0coOeHHOCTEH HE3HAYUTEIbHBIE HBIX
HKCILTyaTaIluH OLInOKH, MaTepHaloB;
COOPYIKEHHI, HETOYHOCTH, XapaKTEPUCTHK
MaIIiH u 3aTpyIHEHUS IPU | U,
000pyIOBaHUSI. AHATTMTHYECKIX Kiaccudukanu
onepauusx. IO CBOMCTBa
KOMITO3UITUOHH
BIX
MaTepHalioB;
KpUTEpHUU
BBIOOpA
KOHCTPYKIIMOH
HBIX
MaTepHaloB ¢
y4eTOM
ocoOeHHOCTeH
IKCILTyaTaIluH
COOPY’KEHH,
MaIllliH |
obopyioBaHus,
cBOOOIHO
oTepupyeT
npuoodpe-
TEHHBIMH
3HAHUSMH.
yMeTh: OO6yuatomuiicss  He | O0yyaromuiics OO6yuaromuiicst OO6yuarommiics
000CHOBBIBATh yMeeT WIH B | IEMOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPHPYE
BEIOOD HE/I0CTaTOYHOU HETOJIHOE COOTBETCTBHE | YACTHYHOE T MOJTHOE
KOHCTPYKIIMOHH | CTETIEHHU yMEET | CIIeAYIOIINX YMEHHUH: | COOTBETCTBHE COOTBETCTBHE
BIX MaTEepUaAIIOB | 0OOCHOBHIBATH 000CHOBBIBATh BBIOOD | CIIEYIOMINX CIIAYIOINX
mpu  pa3paboTke | BBIOOP KOHCTPYKIIMOHHBIX YMEHHIA: YMEHHI:
U3Ienui KOHCTPYKIIMOHHBIX | MaTepHAaJIOB npu | 000CHOBBIBATh 00OCHOBBIBATH
MalIMHOCTPOEHH | MaTepPHUaJIOB npu | pazpaboTke u37ienuil | BBIOOp BBIOOp
S pa3paboTKe M3IENuil | MaITMHOCTPOCHUS; KOHCTPYKIIMOHHBIX | KOHCTPYKIIHOH
00OCHOBBIBATh MalIHHOCTPOCHUS; 000CHOBHIBATh BBIOOp | MaTepHaIOB  TIPH | HBIX
BBIOOD 000CHOBBIBATh palMoHANBHBIX METOJ/IOB | pa3paboTke MaTepHaJIOB
paIoHaIbHBIX | BBIOOP TEPMHUECKON 00paboTKU | U3Aenuit npu
METOJIOB parMoHaIBLHBIX " YIPOYHEHHUS, | MAITMHOCTPOCHUS; | pa3paboTKe
TEPMUYECKOMH METOIOB TIOBBIIICHUS 000CHOBHIBATh 171631 (U107
o0paboTku U | TEPMUUYECKOI M3HOCOCTOMKOCTH u | BBIOOp MalIMHOCTPOE
YIPOYHEHHUS, 00paboTKH U | KOPPO3UOHHOMH paIMoOHaTBHBIX HUS;
TTOBBIIICHUS YIPOYHCHHSI, CTOWKOCTH  CTalled W | METO/IOB 00OCHOBBIBATH
M3HOCOCTOMKOCT | TOBBIICHHUSI CILJIABOB; TEPMHUYECKOM BBIOOD
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il U | U3HOCOCTOMKOCTU U | MPOBOAMUTH AHAIIN3 00paboTku U | palMOHAIbHBIX
KOPPO3UOHHOU KOPPO3UOHHOM TEXHUYECKOTO COCTOSIHHS | YIIPOYHCHHUS, METOH0B
CTOMKOCTH CTOMKOCTH CTaJIe¥ W | pa3jIM4HbIX AeTalel IOBBILLICHUS TEPMUYECKOU
crajiei U | CIUIaBOB; METaJUIOKOHCTPYKIIHH. HU3HOCOCTOMKOCTH | 00pabOTKH |
CILIABOB; MPOBOJIUTH AHAJIU3 Homnyckatores U KOPPO3UOHHOM | yHIpOYHEHUS,
MIPOBOJIUTH TEXHUYECKOTO 3HAYNUTEILHBIE OIIMOKHY, | CTOMKOCTH CTaJIed | HOBBIIICHUS
aHaIu3 COCTOSIHUS MPOSIBISIETCS U CILJIaBOB; H3HOCOCTOMKOC
TEXHUYECKOTO Pa3IMYHBIX JETANCH | HEIOCTATOYHOCTh MPOBOJIUTH aHATU3 | TH H
COCTOSIHUS METAJUIOKOHCTPYKIIM | YMEHUH, 1O Py TEXHUYECKOIO KOPPO3UOHHOM
Pa3IMYHBIX )74 rmoxkasareJiei, COCTOSTHUS CTOMKOCTH
JeTajneu oOyuaromuiics Pa3JInYHBIX CTaJIeH u
METaJUIOKOHCTPY HCIBITEIBAET Ierajnei CIIaBOB;
KIIHH 3HAYNTCILHBIC METAJUIOKOHCTPYK | IPOBOJIUTH
3aTpyAHCHUS TIPH M. YMeHus aHaJIN3
ONEpPUPOBAHUU OCBOCHEI, HO TEXHUYECKOIO
YMEHUSMH TPU UX JIOTTY CKAIOTCS COCTOSIHUS
MepeHOCE Ha HOBhIE HE3HAYUTECIIBHBIC Pa3IUYHBIX
CUTYalIUH. OIIINOKH, JIeranei
HETOYHOCTH, METaJIJIOKOHCT
3aTpyIHEHUS TP | PYKIIHIA.
AHAJIUTHYECKHUX CB0001HO
omepanusix, oTnepupyeT
HEPEHOCE YMEHUI | IpUOOpETEHHBI
Ha HOBBIE, MU YMEHUSMU,
HECTaHJapTHbHIC MIPUMEHSET UX
CUTYallUH. B CUTYaIIUIX
MOBBIIIICHHOM
CJI0’KHOCTH.
BJaJleTh: OOyuarommiicas  He | OOywarommiics BiazaeeT | OOyvaromuiics OObyuarommmiics
COBPEMEHHBIMH | BIQJICET WU B | COBPEMEHHBIMU YacTHYHO BJIQZCET | B ITOJTHOM
MIPUHIUATIAMH HEJOCTATOYHOU MPUHIUIIAMA BbIOOpA | COBPEMEHHBIMU o0BeMe
BBIOOpA CTEIICHHI BIIAJICET | KOHCTPYKITMOHHBIX MIPUHIIATIAMA BIIaACEeT
KOHCTPYKLUHUOHH | COBPEMEHHBIMHU MaTepHuaos; BbIOOpa COBPEMEHHBIM
bIX MAaTE€pPUAJIOB; | MPUHIIUTIAMU METOMKOMN pa3paboTKu KOHCTPYKIIMOHHBIX | U TPUHIIUTIAMU
METOIUKOM BBIOOpA TEXHOJIOTHYCCKUX MaTepHaJoB; BbIOOpA
pazpaboTku KOHCTPYKIIMOHHBIX MIPOIIECCOB, TEPMUUYECKON | METOJIUKOM KOHCTPYKITMOH
TEXHOJIOTUYECKH | MAaT€pUAJIOB; 00paboTKu cTaNu U pa3paboTKu HBIX
X MPOIIECCOB, | METOJIUKOM MHUKPOCTPYKTYPHOTO TEXHOJIOTHYECKUX | MaTEepPHAJIOB;
TEPMUYECKON pa3paboTku aHanm3a; MeTOoJdaMU MPOILIECCOB, METOAUKOM
o0paboTKu TEXHOJIOTMYECKUX IpUAAHUS TEPMUYECKON pa3paboTku
cTalm U | POIIECCOB, KOHCTPYKUHOHHBIM 00paboTKH CTalld ¥ | TEXHOJIOTHYECK
MUKPOCTPYKTYP | TEPMHUYECKOM Marepuaiam MUKPOCTPYKTYPHO | UX IIPOIIECCOB,
HOTO  aHanu3a; | 00padOTKH CTATKM U | HEOOXOIMMBIX CBOMCTB ro aHalIN3a; TePMUYECKOU
METOAaMU MUKPOCTPYKTYPHOTO | TIPU MIPOCKTUPOBAHUH, METOJaMH 00paboTKHn
npugaHus aHaJaW3a; METOJAMU | M3TOTOBJIEHUH U npugaHus CTalu "
KOHCTPYKIIMOHH | TIPUIaHUS IKCIUTyaTaIluy U3ETHI KOHCTPYKIIMOHHBI | MUKPOCTPYKTY
bIM MarepuaiaM | KOHCTPYKIIMOHHBIM | MAalIUHOCTPOEHUS B M Marepuaiam PHOTO aHAIN3a;
HEOOXOIMMBIX Marepuaiam HETIOJIHOM 00BbeEME, HEOOXOIMMBIX METOIaMH
CBOMCTB pH | HEOOXOIUMBIX JIOTTY CKaIOTCsI CBOMCTB IpH npuaaHus
MPOCKTUPOBAHU | CBOMCTB MPHU 3HAYUTEIbHBIE OMMMUOKHA, | MPOEKTUPOBAHWU, | KOHCTPYKIIMOH
Y, U3TOTOBJICHUH | TPOCKTUPOBAHHH, MPOSIBISIETCS HW3TOTOBIICHUU U HBIM
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M 3KCIUTyaTalluu | U3rOTOBJICHUU U HEOOCTAaTOYHOCTH OKCILTyaTaluun MarcpuaiamMm

1563 (S5 171 JKCIUTyaTaluu BJIQJICHUS HaBBIKAMM 10 | U3JEIHUI HEO0OXOIUMBIX
MAIIMHOCTPOCHU | U3JEIIHI pAly mOKa3aTesieu, MAIIMHOCTPOCHUS, | CBOWMCTB IIPU
A MalIMHOCTPOEHUS OO6yuaromuiics HAaBBIKM OCBOEHBI, | IPOEKTUPOBAH
UCIIBITHIBACT HO JIOITyCKAKOTCS WH,
3HAYUTEIIbHbIC HE3HAYUTEIIbHbIE M3TOTOBJICHUH
3aTpyAHEHUS TIPU OIINOKH, u
IIPUMEHEHNN HAaBBIKOB B | HETOYHOCTH, JKCIUTyaTaluuu
HOBBIX CUTYyaIUsIX. 3aTpydHEHUs IpH | U3JACTUl
AHAITUTUYECKUX MalIMHOCTPOE
onepanusx, HH, CBOOOTHO
NIEPEHOCE YMEHUN | IPUMEHSET
Ha HOBBIE, MOJTyYEHHBIE
HECTaHJapTHbIE HaBBIKU B
CUTYyallUH. CUTYaIUIX
MOBBIILICHHOMN
CJI0’KHOCTH.

IIIxanel orleHUBaHUS pe3yJIbTaTOB HpOMe)KYTOQHOﬁ aTTeCTallu U UX OIIMCAHHC:

Dopma npomercymouHol ammecmayuu: IK3AMeH.

[TpomexyTouHas aTTectanus oOydaromuxcsi B (GopMe 3K3aMEHa IPOBOAMTCS IO pe3ysbTaTaM

BBIIOJIHEHUSI BCEX BHJIOB Y4YeOHOW paboOThl, HPEJYyCMOTPEHHBIX YYEOHBIM IUIAHOM [0 JIaHHOM
JUCHUILIMHE (MOJYJII0), MPU 3TOM YUYHUTHIBAIOTCA PE3yJIbTaThl TEKYIIETO KOHTPOJIL YCIIEBAa€MOCTHU B
TeyeHue cemectpa. OILlEHKAa CTENeHW JOCTHXKEHHs OOydarolMMHUCS IJIAHUPYEMBIX pPe3yJIbTaToB
00y4YeHHS 110 AUCHUILTUHE (MOJIYJIII0) TPOBOAMTCS MPEIOIaBaTeNIeM, BEIYIIIUM 3aHATHS 110 TUCITUTUINHE
(MOzyJIt0) METOZIOM SKCHEpTHOH oleHkH. [lo uToram mpome)KyTOuHOW aTTecTaluy N0 TUCHUIUIMHE
(MOIynI0)  BBICTABISIETCS  OLIEHKA  «OTJIMYHO»,  «XOPOILIO»,  «YAOBJIETBOPUTEIIBHO»  WJIU
«HEYAOBIETBOPUTEIILHO.
K npomesrcymounoti ammecmayuu 0onyckaromes moabKo cmyoeHmyl, 8bINOJIHUGUIUE BCe 8UObL YUeOHO
pabomol, npedycmompenHule paboueri npoepammor no oucyuniune « Mamepuanosedenue u mexHono2us
KOHCMPYKYUOHHBIX MAMepuanosy»: 6blNOIHUIU U 3auumuiu 1abopamopHvle pabomvl, HANUCATU
KOHMPOIbHYIO pAOOMY HA NOTONCUMENLHYIO OYEHKY.

Ikana oyenuganusn Onucanue

Buvinonnenvt 6ce 6uovl yueonoii pabomul, npedycmomperHvle YueOHbIM
nianom. CmyoeHm OeMOHCmpupyem coomeemcmeue 3HaHull, yMeHutl,
HABbIKOG NPUBEOEHHbLIM 6 mabauyax nokazamenet, onepupyem
NPUOOPEMEHHBIMU 3HAHUSAMU, YMEHUSMU, HABLIKAMU, NPUMEHSem UX 8
cumyayusax nosviuleHHou ciroxchocmu. Ilpu smom mozym  Ovimo
oonyujenvl He3Hauumenbhvle OWUOKU, HeMOYHOCMU, 3aMpPYOHeHUs npu
AHATUMUYECKUX ONnepayusix, nepeHoce 3HAHULL U YMeHUL HA HOGvle,
HeCmaHoapmHbvle CUmyayuu.

Omauuno

Buinonnenvt 6ce 6uovl yueonoii pabomul, npedycmomperHvle YueOHbIM
Xopowo naanom.  Cmyoenm — OeMoncmpupyem  HeNoaHoe,  NPABUILHOE
coomeemcmaue 3HAHUL, YMeHUll, HABbIKOG NPUBEOEHHbIM 6 Mabauyax
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nokaszameneu, Jaubo eciu npu  9mom  Ovliu  donyweHol  2-3
Hecyujecmeaennvle OUUOKU.

Yooenemsopumenvro

Buvinonnenvt 6ce 6uovl yueonoii pabomol, npedycmomperHvle YueOHbIM
naanom. Cmyoenm 0eMOHCmpupyem coomeemcmeue 3HaHul, 8 KOmopom
oceeweHa OCHOBHAs, HAubolee BANCHAS HACMb MAmepudnd, HO npu
9MOM 0ONYWeHa 0OHA 3HAYUMENbHASL OUUOKA UTU HEMOYHOCTIb.

Heyooenemeopumenwvho

He evinonnen o00un unu  6onee 6u008  yuebHou  pabomul,
npeoyCMOMPEHHbIX YyueOHbIM niaanom. Cmyoenm OemMoHCmpupyem
HeNnoiHoe COOMEemcmeue 3Hanull, YMeHull, HA8bIKO8 NPUBEOEHHLIM 8
mabnuyax noxazameneti, OONYCKAWOMCS 3HAYUMENbHblE OWUOKU,
NPOAGIAEMC  OMCYMCMeUe 3HAHUL, YMEHUll, HABbIKO8 N0  pAady
nokazamenet, CmyoeHm UCnblmvléaen 3HAYuUmenbHole 3ampyoHeHUs npu
ONepupoBaHUU 3HAHUAMU U YMEHUAMU NpU UX NepeHoce HA HOBble
cumyayuu.

DoH/IbI OLIEHOYHBIX CPEACTB NMPeACTABJIEHbI B IPUJIOKeHHHU 1 Kk padoueii mporpamme.
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Ipunoowcenue 1 k

pabouetl npozpamme
MUHHUCTEPCTBO HAYKH 1 BBICILIETO OBPA30BAHUS POCCUIICKON ®EJIEPALIMN

DEJIEPAJIBHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHME BBICIIIEI'O OBPA3OBAHUS
«MOCKOBCKHM MOJUTEXHUUYECKUI YHUBEPCUTET»
(MOCKOBCKMUM ITOJIUTEX)

Hamnpasnenue noarorosku: 13.03.01 TEINIOOHEPTETUKA U TEIIVIOTEXHUKA
OII (mpoduiib): «TernosHepreTHueckre YyCTaHOBKH, CUCTEMbI U KOMILICKCHI»
dopma oO0ydeHHs: OUHas

Kadenpa: «MartepuanoBeneHue»
®OHJ OHEHOYHbBIX CPEJACTB
o AMCHUIIJIMHE

MartepuasioBeJleHHE U TEXHOJOTHS KOHCTPYKIIMOHHBIX MATEPUAJIOB
Cocrag: 1. ITactiopt poH1a OIICHOYHBIX CPEACTB

2. OnucaHue OlIEHOYHBIX CPE/ICTB:
PounieBbie urpot
DK3aMeHaIMOHHbIE OUJIEThI
KonTponbnas pabota
Tect
[Tepeuens mabopatopHbIX paboT

Mocksa, 2022 rox
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Tabmuna 3 Ilacnopr @OC no guciumivHe "MarepuanoBeieHue U TEXHOJIOTUsL KOHCTPYKIMOHHBIX MaTEpPUAaIOB"

Kon DneMEeHTbl KOMIIETEHIIUU (4acTu KoHnTtposmpyemslie MoayIIH, ITepuo Bunst Cnoco6sr | CpencrtBa
KOMIIETEHIIMH | KOMIIETEHLIUN ) paszzesnbl (TeMbl) AUCUUIIMHBL | JUYHOCTh | KOHTPOJS | KOHTPOJIS | KOHTPOJIS
1o pabouel mporpamMme KOHTPOJIS
1 2 3 4 5 6 7
OIIK-5 3HaHuA: Paznensr 1-14 TEK, KP YcerHO Tect
3HaTh CTPOCHUE METAJIOB U CILJIABOB U ITA T I1 KP
ux BIIMSIHUE Ha CBOMCTBA; 6] DK3. Ouer
MEXaHUYECKHE CBOWCTBA MaTEpHAJIOB JIP

A CIOCOOBI NX OIIPCACIICHUS; BIIUAHUC
COCTaBa CTaJIed U CIUIaBOB Ha (ha30BbIC
npeBpamicHs IMpru HarpeBaHuu U
OXJIaXKICHUH, OCHOBHBIC BUJIBI
TEPMUYECKOI 00paOOTKH U UX BIUSHHE
Ha CBOMCTBa CTalieii H CIUIaBOB;
MCTO/JbI IMTOBEPXHOCTHOT'O YIIPOYHCHUS
CTaJIeH U CILIABOB,

KJIACCHU(PUKAITUIO u CBOICTBa
JICTUPOBAHHBIX CTaJlel; OCOOCHHOCTH
CTPOCHUA n CBOMCTBA IIBETHBIX
METAIJIOB M CIJIaBOB (HA OCHOBE
AITIOMUHMS, TATAHA, MEJIN); CTPOCHUE 1
CBOICTBA TYTOIJIABKUX METAIIJIOB M UX
CIUIAaBOB; CTPOEHHE M  CBOWCTBA
METAIJIOKEPaMUYECKUX CIIIaBOB;
BIIUSAHHUC cocTaBa u CTPOCHUMA
MIacTMacC U Pe3WH Ha WX CBOWCTBA;
O0COOEHHOCTH MEXAHMYECKHUX CBOWCTB
MJIacTMacC W PEe3WH U UX OCHOBHBIC

OTINYHUSA oT METAJITNYECKUX
KOHCTPYKLIHOHHBIX MaTepUasos;
XapaKTePUCTHKH, KJIaCCU(PHUKAIUIO
CBOICTBa KOMITO3UIIMOHHBIX
MaTepHuaios; KpUTEpUu  BBIOOpA
KOHCTPYKLIMOHHBIX  MaTe€pHalloB  C
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Y4ETOM OCOOEHHOCTEH AKCIUTyaTalluu
COOPYKEHH, MAllIUH U 000PYI0BaHHSI.

Ymenus:

yMETh 000CHOBBIBAThH BBIOOD
KOHCTPYKIMOHHBIX MAaTepuaioB TpU
pa3paboTke 17631 (12071
MaIIHHOCTPOCHHUS; 000CHOBBIBATh
BIOOp  palMOHAlIbHBIX  METOJIOB
TEPMHUUECKOMN 00paboTku u
YOPOUYHEHHUS, MOBBILICHUS
WU3HOCOCTOMKOCTH ¥  KOPPO3HOHHOM
CTOMKOCTH CTaJIeH U CILJIaBOB;
NPOBOAWTh  aHAIM3  TEXHUYECKOTO
COCTOSHUSI ~ pa3jM4YHbIX  JleTayen
METAJIOKOHCTPYKIUH.

Pa3nensr 1-14

TEK,
A

KP

JIP

YcrtHO

Tect
KP
DK3. ouier

Haspiku:

BJIa/I€Th COBPEMEHHBIMU NPUHIUIIAMU
BbIOOpa KOHCTPYKLIMOHHBIX
MaTepuajioB; METOJIUKON pa3pabdoTKu
TEXHOJIOTMYECKHUX IIPOLIECCOB,
TEPMHUECKON 00paboTKM cTaau H
MUKPOCTPYKTYPHOIO aHaJIn3a;
MeTOoaMH1 MpUIaHus
KOHCTPYKLIHOHHBIM MaTepuagam
HEOOXOIUMBIX CBONCTB pu
IIPOEKTUPOBAHUM, HW3TOTOBICHUM H
JKCIUTyaTaluu 15631 (017171
MAaIIMHOCTPOEHUS

Pa3pensr 1-14

TEK,
A

KP

JIP

YcrHO

Tect
KP
DK3. Owier

- Coxkparienust GOpM OLIEHOYHBIX CPEJICTB CM. B npuioxkennu 2 x PII.

16



Ipunoowcenue 2
K pabouel npocpamme

Ilepeuensv oyenounvix cpeocme no oucyuniune «Mamepuanoseoenue u mexHon02uA

KOHCMPYKUUOHHbBIX Mamepuaios)

HaunmenoBanue [IpeacraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka O1eHOYHOT O OLICHOYHOTO CPEICTBA B
OC cpelcTBa CpeacTBa dOC
CoBMecTHast NEeSTeIbHOCTh TPyIIIBI
00y4JaroIuXxCs u MeAaroru4eckoro
[pabOTHUKAIIOA yIpaBICHUEM
IS — Mearoru4eckoro  paboOTHHKA C  IICJIBIO Tema (poGiema),
1 oJIeBas. HIDA perieHuss y4eOHbIX M TPO(EeCCUOHATBHO - KOHIICTILIUS, POJIH U
p (M) p OpUEHTUPOBAHHBIX 3a/lad MYTeM MIPOBOTO | OXKHJIAEMBI pe3yJbTaT MO
MOJICIIMPOBAHMS  pealbHOW  TpOOJIeMHOM Ka)KJI01 urpe
cutyauuu. [lo3BoisieT oOneHUBaTh yMEHHE
AQHAJTM3UPOBATh M peuiaTh  TUIMYHBIE
npodeccuoHaNbHBIC 33a4H.
CpencTBO TPOBEPKH YMEHHM NPUMEHSTh
KonTponbnas pabora P POBEp M p KoMIiekT KOHTPOIBHBIX
2 MOJly4eHHBbIE 3HAHMS JUIsl pPEHICHUs 3aaady .
(K/P) 3aJlaHuM 10 BapHaHTaM
OIPEEIIEHHOr0 THUIIA IO TEME WK Pa3/ieiy
CucreMa CTaHIAPTU3UPOBAHHBIX 3aJaHU,
Tect [103BOJISIFOIIIAS aBTOMAaTU3HUPOBATH .
3 - @DoH/] TECTOBBIX 3aJaHUIM
(T) MpOLEAYpPY H3MEPEHHUs YpPOBHSA 3HAHUA H
YMEHHH 00y4aroerocs.
OrneHKa CrOCOOHOCTH CTYJI€HTa MPUMEHUTh
Ilepeuenr 1abOpaTOPHBIX
JIaGopartopHbie [I0JTy4YEHHBbIE paHee 3HAHUS TUTSt
4 paboT U UX OCHAIICHHE
pabotst (JIP) MIPOBEICHUS aHanu3a, OIIBITA,
HKCIIEPUMEHTA u BBITIOJIHCHUS
Major TNpenojaBareisi co CTYACHTOM
. A perozt YA > | Kommiekr
YcTHbIN onpoc [eJbh KOTOPOTO — CHUCTEeMaTH3alus |
5 9K3aMEHAIIMOHHBIX
(D -aKx3ameH) YTOUHEHHE — MMEIOUMXCA Y  CTYleHTa | o
3HaHWI, MPOBEpPKAa €ro HWHIWBHIYaTbHBIX

1. 3K3aMeHaHI/IOHHbIe OnJ1eThI

1. Hasznauenue: Mcnonb3yroTes Uisl IPOBEIECHUS IPOMEKYTOYHON aTTECTALMN 110 TUCIUILIAHE
"MarepranoBeIeHUE U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTEpHUajoB"
2. B Ouer BKJIIOUYEHO TPH 3a/1aHUS:

3ananue 1. Bompoc it NpoBEpKH TEOPETUUECKUX 3HAHUI;

3aganue 2. 3aja4da 11 MPOBEPKU YMEHHS TPUMEHSITh TEOPETUUECKUE 3HAHUS,
3ananue 3. IIpoBepka HaBbIKOB. [IpakTHuecKkoe BBIIOJHEHHUE 3a1aHUS .
3. KommuiekT sk3aMeHaIMoHHbIX OueToB BKIoyaeT 30 OuieToB (mpuiararorcs).
4. PernmaMeHT 3K3aMeHa: - Bpemst Ha OArOTOBKY T€3UCOB OTBETOB - 10 40 MuH

- Cioco® KOHTPOJIS: YCTHBIE OTBETHI.

5. Illxana oueHUBaHUA:
"OTIHYHO'" - €CIIM CTYAEHT TITyO0KO U MPOYHO OCBOMJI BECh MaTepHall IpOrpaMMbl 00y4YeHHUs,
HCYEPIBIBAIOIIIE, TIOCIIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €r0 U3JIaracT, He 3aTpyAHsIeTCs ¢
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OTBETOM TIPY U3MEHEHUH 3aJaHMsI, CBOOOTHO CIIPABIISCTCS C 3aa4aMU U MPAKTUYCCKUMU 3aTaHUSIMH,

MPaBIWJIBHO OOOCHOBBIBAET MPUHATHIEC PELICHUS.

"Xopomo"- ecnu CTyAEHT TBEPIO 3HAET IPOTrpaMMHBIN MaTepuall, FpaMOTHO U 110 CYLIECTBY €0

U3JIaraeT, He JIOMYCKaeT CYIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, BlIaZieeT HEOOXOAUMBIMU

YMEHUSMH ¥ HABBIKAMU TP BBIMOJHEHUN MPAKTUYECKUX 3a/IaHUM.

"Y10BJIETBOPUTEJIBbHO'" - €CJIU CTYJICHT OCBOMJI TOJILKO OCHOBHOM MaTepuall pOrpaMMbl, HO HE

3HAET OT/ENbHBIX TEM, JIOIYCKACT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIE ()OPMYITHPOBKH,

HapylIaeT MocieA0BaTeIbHOCTh U3TI0KEHUS IPOrPaMMHOI0 MaTepuasa U UCIIbITHIBACT 3aTPYAHCHUS B

BBITIOJIHCHUH MPAKTUYECKUX 3aJaHUM.

"HeynoB1eTBOPUTENBHO' - €CJIM CTYICHT HE 3HACT 3HAYUTEIILHON YaCTH MPOrPaMMHOT0 MaTepuaa,

JOMYCKAeT CephE3HbIE OMIMOKHU, C OOIBIIUMHE 3aTPYAHEHUSMH BBIIOIHSIET MPAKTUYESCKHUE 3aaHuUs.
Kaxxnoe 3amanue s3x3aMeHaIMOHHOTO OUjieTa OlleHUBaeTCs OTAeNbHO. O0IIel OLIeHKON SBIsSETCS

CpelHEe 3HAaUE€HUE, OKPYTIEHHOE 0 LEN0ro 3HaYeHHUS.
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BapuaHT 3K3aMeHAllHOHHOTO OUJIeTa

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS POCCUICKOM OENEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHME BBICILIEI'O OBPASOBAHIA

«MOCKOBCKUI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

daxynpreT MammHocTpoeHHS, Kadenpa «MaTepruaroBeieHIe»
JucnumirHa «MaTepruanoBeeHNE U TEXHOIOTHSI KOHCTPYKIIMOHHBIX MaTEPHAIIOB)
Ob6pazosarensHas nporpamma 13.03.01 TEIIVNIOOHEPI'ETUKA U TEITNIOTEXHUKA

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Inarpamma Fe-C. M3MeHeHne XUMUYECKOTO cocTaBa (a3 B mporecce MepBUYHON ¥ BTOPHYHON

KPUCTAJUIM3ALUU CTaIH 45.

2. [loBepxHOCTHAasI 3aKajKa, BUJbl U 001aCTH IPUMEHEHUS.

3. PacumdpoBare Mapky MeTasionponykiuu: /{18 u nath ee xapakrepucTuky (Ha3BaHHUe, HA3HAYEHUE,
CBOMCTBA, 0COOEHHOCTHU CTPYKTYPbI U TEXHOJIOTUH).
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IlepeyeHb BONPOCOB HA IK3aMEH
1. qnarpamma Fe-C. Xapakrepuctuka ¢a3 u ctpykTypHbiX coctaBistomux (OIIK- 4)
2. Nunarpamma Fe-C. Onpenenenue xumuieckoro cocrara (a3 B case ¢ 4,3 % C npu 1400°C (OIIK-
4)
3. uarpamma Fe-C. M3MeHeHHe XUMHUYECKOro cocTaBa (a3 B MpoLEcce MEPBHYHOW U BTOPUYHOMN
kpuctaumzanuu ctainu 45(OIIK- 4)
4. Nuarpamma Fe-C. V3MeHeHne XMMHUYECKOro cocTaBa (a3 B MpoOLEcce MEPBHYHOW U BTOPUYHOMN
kpuctaumzanuu ctainu 30 (OIIK- 4)
5. [lonsitue o craBax. TBepbie pacTBOPHI, MEXaHUYecKue cMecu, xumuieckue coenuuenus (OIK- 4)
6. JlmarpamMmma COCTOSIHUSI IBOMHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPJIOM COCTOSTHUY KOMITIOHCHTaAMH
(OIIK- 4)
7. Huarpamma Fe-C. M3meHeHne xuMu4eckoro cocraBa (a3 B mporiecce NMEepBUYHON M BTOPUYHOM
kpuctamumn3anuu crasa ¢ 5 % C (OIIK- 4)
8. marpamma Fe-C. M3meHeHne XMMHUYECKOTO cocTaBa (a3 B mpolecce MEePBUYHON M BTOPUYHOM
kpuctammnzauuu cranu Y12 (OIIK- 4)
9. Muarpamma Fe-C. Xapakrepuctuka a3, yuacTByrOmux B 3BTekTHYecKOM npeBpamiennu (OIK- 4)
10. quarpamma Fe-C. Onpenenenue xumuaeckoro cocrasa (a3 B cruiase ¢ 5,5 % C npu 1300°C (OIIK-
4)
11. JImarpamma COCTOSIHMsI JBOMHBIX CIUIABOB C OTPAHUYEHHOM PAaCTBOPUMOCTBIO KOMIIOHEHTOB B
tBOpioM coctosinnu (OIIK- 4)
12. Inarpamma Fe-C. Onpenenenue xumuaeckoro cocrasa (a3 B crutase ¢ 4,3 % C mpu 1147°C (OIIK-
4)
13. lnarpamma Fe-C. Onpenenenne xumuaeckoro coctara ¢a3z ctamm Y 12 npu 1100°C (OIIK- 4)
14. Inarpamma Fe-C. Onpenenenue xumuieckoro cocrana ¢as B cuiase ¢ 0,8 % C npu 727°C (OIIK-
4)
15. Inarpamma Fe-C. Onpenenenue xumuieckoro cocrara ¢as cranu Y8 npu 1100°C (OIIK- 4)
16. quarpamma Fe-C. Onpenenenne xumudeckoro coctana (a3 B cmase ¢ 4 % C mpu 1400°C (OIIK-
4)
17. Huarpamma Fe-C. VM3MeHeHHEe XMMHUYECKOTO cocTaBa (a3 B MPOIEeCcce MEPBUIHONW W BTOPUIHOU
kpuctaum3anuu ctainu Y8 (OIIK- 4)
18. Muarpamma Fe-C. M3meHeHHe XMMHUYECKOTO cocTaBa (a3 B Mpoliecce MepBUYHON M BTOPUUHOMN
kpuctamm3anuu ciasa ¢ 3 % C (OIIK- 4)
19. Iunarpamma Fe-C. Onpenenenue xumuieckoro cocrana ¢as B ciiase ¢ 5,5 % C mpu 900°C (OIIK-
4)
20. [Inarpamma Fe-C. M3MeHeHHEe XMMUYECKOTO cocTaBa (a3 B Mpoliecce MEePBUYHON U BTOPUYHOM
Kkpuctamm3auuu cmiasa ¢ 4,3 % C (OIIK- 4)
21. Nuarpamma Fe-C. Xapakrepuctuka (a3, yuacTByromux B 3BTekTou1HOM npeBpaienuu (OIK- 4)
22. Nunarpamma Fe-C. OBtrexTnueckoe u 3BTekrongHoe npeppamnieHue (OIIK- 4)
23. Nuarpamma Fe-C. Onpenenenne xumudeckoro cocrara ¢as B cmiase ¢ 2,5 % C mpu 900°C (OIIK-
4)
24. lnarpamma Fe-C. Onpenenenne xummuaeckoro coctasa ¢a3s B cruiase ¢ 2,5 % C npu 1300°C (OIIK-
4)
25. Nuarpamma Fe-C. Onpenenenne xumudeckoro cocrara ¢as B cmiase ¢ 4,3 % C mpu 727°C (OIIK-
4)
26. Inarpamma Fe-C. Onpenenenune xummuueckoro coctasa (a3 B cruiase ¢ 1,5 % C npu 800° C (OIIK-
4)
27. JlmarpaMmMa COCTOSIHUSI IBOMHBIX CIUIAaBOB C HEOTPAHWYEHHOW PaCTBOPUMOCTHIO KOMIIOHEHTOB B
tBepaoM coctosinun (OIIK- 4)
28. OcobGeHHOCTH IBTEKTHUECKOT0 MpeBpatieHus 1BoiHbIX ciiaBoB (OIIK- 4)
29. KpacHOJIOMKOCTh U XJaJHOJIOMKOCTh CTaiH. [IpUYHHBI BOSHHKHOBEHHSI U CIIOCOOBI YCTPaHEHUS
(OIIK- 4)
30. Kpucramumzamus crasoB. [Ipasuiio ¢as. [Ipasuno konuentpanuii (OIIK- 4)
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31. ATOMHO-KpHUCTaJNINYECKOE CTPOEHUE METAJUIOB. THIBl KPUCTAIMYECKMX PELIETOK M HX
xapakrepuctuka (OIIK- 4)

32. 3akoHOMepHOCTH KpHucTaun3anuy. CTeneHb NepeoxiIaXaeHus, YUCIO HEHTPOB KPUCTAUIN3AllUH,
CKOPOCTTh pocTa KpucTayioB. AMopdubsie Metauibl (OIIK- 4)

33. HenaputHas nukBaiys. [IpuarHabl BO3HUKHOBEHUA U criocoOb! ycTpanenus (OIIK- 4)

34. JlebexThl KpHUCTAIUIMYECKOTO CTPOCHHS. BiHsSHWE TUIOTHOCTH JUCIOKAIMd HAa MPOYHOCTH
Marepuaios (OIIK- 4)

35. CrpykTypHble IuarpaMMbl 4yIyHOB. BiMsHue CKOPOCTH OXJIaXAEHUS U TpapUTU3UPYIOLIMX
KOMIIOHEHTOB Ha Kpuctauu3anuio yyryna. Oroen (OIIK- 4)

36. BausHue cTeneHu nepeoxiaXkaeHus Ha mpouece Kpucramm3anuu. CTpoeHne ciuTKa. 30HalIbHas
nukBanusa(OIK- 4)

37. BnusHHE CTETICHH MepeoXaxaeHus Ha BennunHy 3epHa. Moauduiuposanue (OIIK- 4)

38. OcHOBHBIE BUBI XUMUKO-TEPMUYECKON 00paboTKu, nx ocooennoctu (OIIK- 4)

39. CTpoeHue 1 cBOMCTBa TpOOCTHUTA 3aKajka U TpoocTuTa otinycka(OIIK- 4)

40. MaptencutHoe npepaiienue u ero ocooennoctu (OIIK- 4)

41. I'a30Bble LieMEHTaLUsI U HUTpoLeMeHTalus. X cpaBHUTeNbHas OLIEHKA U 00JacTh NMPUMEHEHUS
(OIIK- 4)

42. IloBepxHOcTHas 3aKainka, Buibl U oonactu npumenenus (OIIK- 4)

43. [lonnas n HenonHas 3akanka craneit (OIIK- 4)

44. lemenranus. Bunsl npouecca, napameTpsl, 00J1acTH IpUMEHEHUs U nosryyaemble cBoiicTBa (OIIK-
4)

45. CtpoeHue u CBOMCTBAa MapTeHCUTA 3aKaJIku U MapTeHcuta otiycka (OIIK- 4)

46. llpeBpamieHue aycT€HHWTa IPU HEOPEPHIBHOM OXJaxAeHUH. OCOOEHHOCTH NEPIUTHOIO
npespaiienus. Ctpykrypsl nepautHoro tuna (OIIK- 4)

47. Otnyck. Bunpl otycka. i3mMeHnenue ctpykTypsl U cBoiicTB nipu otiiycke (OIIK- 4)

48. IlpokanuBaeMOCTb M 3aKaJnBaeMOCTb. (DaKTOpHI, BIMSIONME Ha IMPOKAIMBAEMOCTb. BiusHue
npokanuBaeMocTy Ha cBoiictBa ctanu (OIIK- 4)

49. Oxur Il pona, ero Buapl, ux HazHaueHue (OIIK- 4)

50. dedexrsl 3akanku 1 MeTo bl ux npenynpexaenus (OIK- 4)

51. Texnonorus xoBkoro uyryHa(OIIK- 4)

52. Kpurnueckue touku MH n Mk. MX 3aBUCHMMOCTH OT cojepikaHUs YTriepojaa U JIETUPYIOIIMX
snemeHToB B ctanu(OIIK- 4)

53. OcoOEeHHOCTH TEXHOJIOTUH TepMUuUdeckoi 00padboTku aropanomuHa(OIIK- 4)

54. OrnyckHas xpynkocts [ pona. IIpuunnel Bo3HUKHOBEHHA U MeTObl e¢ ycTpaHeHUus(OIIK- 4)

55. O6paboTtka 3akanenHoi cranu xonogom(OIIK- 4)

56. OcoOEHHOCTH TEXHOJIOTHH TepMUUecKoil 00paboTku OpicTpopexye cranu (OIIK- 4)

57. Kputnueckue touku Al, A3, Acm. [IpeBpaienus B cranu npu 3tux temneparypax(OIIK- 4)

58. Ynyumenue. CTpoeHue u cBoiicTBa copouTa ornycka u copouta 3akanku (OIIK- 4)

59. IloBepxHOCTHAs 3aKajika: razoriamenHas u 3akaika TBY (OIIK- 4)

60. IIpeBpaiieHus npu oTIycKe 3aKaneHHo# crainu. Bunsl otnycka (OITK- 4)

61. CriocoObl 3aKkaliki: HENpepbIBHAs, IPEPHIBUCTAs, cTyneHuaTas, uzorepmuueckas(OIK- 4)

62. OcoGeHHOCTH TepMUYecKoit 00padoTku nerupoBaHHbIxX ctaneit (OIIK- 4)

63. OTKur U HOpMaiM3alusl CTalu. PeXHMMbl, XapaKTepUCTHKA MOJYy4YaeMOW CTPYKTYpbl U CBOMCTB
(OIIK- 4)

64. Haknen u pekpuctamum3anus MmetaiioB (OIIK- 4)

65. Harpes cranu. Hacnencrsennoe 3epHo. Ileperpes u nepexor(OIIK- 4)

66. Omxur I pona, ero Bunpl, ux HazHaueHue(OIIK- 4)

67. Azotupoanue. [TapameTpsl mporiecca, coiicTBa u oonact npumeneHus (OIK- 4)

68. Buasl TepMuyeckoit 00padboTku, ux HazHaueHue (OIIK- 4)

69. 3akanka cramu. OmnpeaeneHuEe 3HAUYEHUN OCHOBHBIX I1apaMETPOB: TEMIIEpaTyphbl Harpesa,
JUIMTENIBHOCTh Harpesa, ckopoctu oxnaxaeHus (OIIK- 4)

70. 3akanouHble cpesbl, oCHOBHbIE TpeboBaHus k HUM(OIIK- 4)
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71. Otnycknas xpynkocts II poma. IlpuynHBI BO3HUKHOBEHHS W METOJbl €€ YCTPAaHEHUS U
npenynpexaeHusa(OIIK- 4)

72. Hutpouementauus. [Tapamerps! npouiecca, cBoiictBa u obiactu npumenenus (OIIK- 4)

73. Quarpamma nzorepMuueckoro npeppaiieHus aycrenuta. (OIIK- 4)

75. PacmmdpoBate Mapky wMetamuionponykiuu: XBIT uw ngaTh ee XapakTepuCTUKY (HAa3BaHUE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHosorun) (OIIK- 4)

76. PacmmdpoBats Mapky wmetamtonponykiuu: IIX15 w mate ee XapakTepucTUKy (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHosorun) (OIIK- 4)

77. PacumdpoBare Mapky wmetamutonponykiuu: J[18 u nmate ee XxapakTepucCTUKy (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHosorun) (OIIK- 4)

78. PacmmdpoBaTh Mapky weramuionpoAykiuu: AMr W gaTh €€ XapakTepHCTUKY (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHosorun) (OIIK- 4)

79. PacmmmdpoBath MapKy METAILIONPOIYKIIUU: Y 8 U aTh €€ XapaKTEePUCTUKY (Ha3BaHUE, HA3HAYCHHE,
CBOMCTBA, 0COOEHHOCTH CTPYKTYpHhI U TexHosorun) (OIIK- 4)

80. BnusHue nerupyromux 3J1eMEHTOB Ha monuMopgHoe mpeBpaileHue xenesa. Kimaccudukarms
nerupoBaHHbIx cranei (OIIK- 4)

81. Pacmmdpoats Mapky wmetamonponykimu: BK8 u nmate ee xapaktepucTuky (Ha3BaHUE,
Ha3Ha4YeHHEe, CBONCTBA, 0COOEHHOCTHU CTPYKTyphl u TexHonorun) (OIIK- 4)

82. OcHOBHBIE TIOKa3aTeld (PU3NKO-MEXaHUYECKHX CBOMCTB MATEPHAIIOB U METOJIbI UX OINpPEIACICHHS
(HB, HR, HV, o8, or, 6, KCU) (OIIK- 4)

83. PacmmdpoBarh Mapky METALIONPOAYKIWH: ber3mc W gaTh €€ XapakTepuCTUKY (Ha3BaHUE,
Ha3Ha4YeHHEe, CBOMCTBA, 0COOEHHOCTHU CTPYKTyphl u TexHonorun) (OIIK- 4)

84. PacmmdpoBare Mapky Merawtonpoayknuu: CUlS um nath ee XapakTepuCTHKY (Ha3BaHHE,
Ha3Ha4YeHHEe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYphl U TexHonorun) (OIIK- 4)

85. Pacimmdposats Mapky meramtonpoaykiuu: Ctans 45 W J1aTh €€ XapaKTePUCTHKY (Ha3HAYCHUE,
KauecTBO, MecTomnonoxenue Ha auarpamme Fe-C, ctpykrypa, ocobennoct texnonorun) (OIIK- 4)
86. PacumdpoBars mapky meramtonponykuuu: 12X18H10T u gate ee xapakTepucTHKY (Ha3BaHUE,
Ha3Ha4YeHHEe, CBOMCTBA, 0COOEHHOCTHU CTPYKTyphl U TexHonorun) (OIIK- 4)

87. PacmdpoBath Mapky Metayuionpoaykiun: P18 u nate ee xapakTepucTHKyY (Ha3BaHHE, HA3HAYCHUE,
CBOICTBa, 0cOOeHHOCTH CTPYKTYpHI U TexHonoruu) (OIIK- 4)

88. PacmmudppoBate mapky meramonpoaykiuu: 110I'13J1 u gath ee xapakTepucTHKy (Ha3BaHHE,
Ha3Ha4YeHHe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYphl U TexHonorun) (OIIK- 4)

89. PacmdpoBats Mapky Metamionpoaykiuu: bpO®d6, 5-0, 15 u naTh ee xapakTepucTuKy (Ha3BaHUE,
Ha3HauYeHHe, CBONCTBA, 0COOEHHOCTHU CTPYKTyphl U TexHonorun) (OIIK- 4)

90. MukpomMexaHrKa KOMIO3UIIMOHHBIX MaTEPHAIIOB C BOJOKHUTHIM HamojgHuTeneMm. Kpurtuueckas
JUTMHA BOJIOKHA. AIMTUBHOCTH CBOMCTB KoMmo3uTa(OIIK- 4)

91. PacumudpoBare mapky wmetawtonpoaykuuu: 25XI'T u gath ee xapakTepuCTHKy (Ha3BaHUE,
Ha3Ha4YeHHe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYphl U TexHonorun) (OIIK- 4)

92. PacumdpoBare Mmapky metawionpoaykiuu: 08X13 u gaTh ee XapakTepucTuKy (Ha3BaHHE,
Ha3Ha4YeHHe, CBOMCTBA, 0COOEHHOCTH CTPYKTyphI 1 TexHosorun) (OIIK- 4)

93. Tutan u ero crutaBel. CoiicTBa u ob6nactu npumeHeHus (OIIK- 4)

94. BeicokoTemnepaTypHble MaTepuaisl. JKapocToikocTs  xkapornpoyHocts (OIIK- 4)

95. MarnuToTBepble U MarHUTOMATKUE MaTepuaibl. KospuutuBHas cuia. @akTopshl, BIUAIOMINE Ha
MaruTHele cBoricta matepuanos (OIIK- 4)

96. PacumdpoBare Mapky metamonpoaykiuu: 38XMIOA u nmate ee XapakTepuCTHKYy (Ha3BaHUE,
Ha3Ha4YeHHEe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYphI U TexHonorun) (OIIK- 4)

97. PacmmdpoBath Mapky wmetauonponaykimu: AJI2 w gaTeh ee XapakTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHHEe, CBONCTBA, 0COOEHHOCTH CTPYKTYphl U TexHonorun) (OIIK- 4)

98. PacmmdpoBare mapky meramtonponykuuu: KU 30-6 m naTe ee XapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHEe, CBONCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHosorun) (OIIK- 4)

99. PacumdpoBare Mapky metamionpoaykiuu: bpC30 m mate ee XapakTepucTwKy (Ha3BaHHE,
Ha3Ha4YeHHe, CBOMCTBA, 0COOEHHOCTH CTPYKTyphl U TexHonorun) (OIIK- 4)
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100. PacmmugpoBats Mapky mertatonpoaykiuu: BU 120-4 u ngate ee xapakTepuCTHKY (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHonorun) (OIIK- 4)

101. PacumdpoBats Mapky Metautonpoaykiuu: BCt3cnm u naTh ee XapakTepUCTHUKY (Ha3BaHHE,
Ha3Ha4YeHHE, KauecTBO, ocooeHHocTu TexHosorun) (OIIK- 4)

102. PacuugpoBats Mapky Metayutonpoaykiuu: Crans 08K U 1aTh ee XapaKTepUCTHKY (Ha3HAYCHHUE,
KadecTBO, MecTonoioxkeHue Ha auarpamme Fe-C, crpykrypa) (OIIK- 4)

103. PacmmdpoBars mapky Metamonpoaykiuu: CT3KIN M J1aTh €€ XapaKTepUCTHKY (Ha3BaHHE,
Ha3Ha4eHHE, KauecTBO, ocooeHHocTu TexHoaorun) (OIIK- 4)

104. PacumdpoBare mapky meramtonpoxykuuu: TT8K6 m nate ee xapakTepucTUKy (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHosorun) (OIIK- 4)

105. PacmmdpoBare Mapky weramtonpoaykmuu: JI70 u nate ee XapakTepuCTHKYy (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0OCOOCHHOCTH CTPYKTYphI U TexHonorun) (OIIK- 4)

106. PacmmdpoBate Mapky Metauionponykiuu: bpb2 u mate ee xapakTepucTuky (Ha3BaHHE,
Ha3HA4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI B TexHosorun) (OIIK- 4)

107. PacmmdpoBaTh Mapky MeTauionpoaykuuu: Y12A W gaTe ee XapaKTEepUCTHKY (Ha3BaHHE,
Ha3Ha4YeHHe, KaueCTBO, MECTOMoJIOKeHne Ha quarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOTHH)
(OIIK- 4)

108. Cranu ans mITaMIIOBOr0 HHCTPYMEHTA XOJIOAHOTO U ropsyero aedopmuponanus (OIIK- 4)

109. PacumdpoBars Mapky merayutonponykiuu: Crans 30A u gaTh ee XapaKTEpUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHEe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYphl U TexHonorun) (OIIK- 4)

110. PacumdpoBare mapky Metamutonpoxykiuu: T15K6 m mate ee xapakrepucTuky (Ha3BaHHE,
Ha3Ha4YeHHEe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYphl u TexHonorun) (OIIK- 4)

111. Maprencutno-ctapetomue ctaiu. Cocras, TexHosmorus, ceoiictsa (OIIK- 4)

112. Hanomarepuainsl. CTpykrypa, cBoiictBa, npumeHnenue (OIIK- 4)
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3agaHus 17151 KOHTPOJIBHOM PadoThI

10 JUCHUITIIMHE ((MaTepI/Ia.HOBC,Z[eHI/Ie 1 TCXHOJIOTHA KOHCTPYKIHMOHHBIX MATCPUATIOB»
(HaMMEHOBaHKE JUCLUIUTAHBI )

- OLIEHKA «OTJIMYHO)» BBICTABIIAETCS CTYJEHTY, €CIIM CTYACHT BBIIIOJIHUII BCE MTPEI0KEHHBIE
3a/laHus ¥ HE JOIYCTHII CYILIECTBEHHBIX OLIMOOK;

- OLIEHKA «XOPOILO0» BBICTABIJIAETCS CTYAEHTY, €CJIM CTYJEHT BBIIOJIHUI BCE MPEJI0KEHHBIE
3a/laHuu, HO AOIYCTUI 1-2 CylecTBEHHBIE OIINOKH;

- OLIEHKAa «yAOBJIETBOPUTEIBLHO», €CJIA CTYACHT HE BBINOJIHIII IOJHOCTHIO OAHO 33/1aHUE;

- OLIEHKAa «HEYJOBJIETBOPUTEIIBHO» €CJIH CTYAECHT HE BBIIIOJIHUI MOJIHOCTHIO JBA 3aJaHMSL.

Tema «Yrnepoauctoie cranu v uyryHs» (OIIK- 4)

[Tpumepsl 3aganuii
SAJJAHUE Ne 1

1.Haueptute B Macmrabe auarpaMMmy COCTOSIHUSL KEJI€30-yIJIEPOJUCTHIX CIUIABOB HAa CTaHAAPTHOM
OnaHke, 1MocTtaBbTe OyKBEeHHble 0003HaueHus. HazoBute (a3pl U CTPYKTYpHBIE COCTABIAIOLIME B
KaX/10i obmacTu auarpammel ((hasbl 3aKIIOUUTE B KBapaTHBIE CKOOKN)

2. B xakux mpeaenax wusMeHsiercs xumuueckuil coctaB (%C) aycreHuTa Npu  NEPBUYHOMN
kpuctaum3anuu crasa ¢ 1,8 %C? Kak Ha3piBaeTcsi 3TOT CIUIaBa M KaKyl CTPYKTYpYy UMEET IpH
KOMHATHOM TemIepaTrype B COOTBETCTBHUHU C IUarpaMMoil xkese3o-yriaepon?

3. Hannmmre cxeMy npeBpatieHus 11 craiu, coaepsxaieit 0,8 %C npu remneparype 727°C. Ykaxure
xumudeckuii coctaB (%C) ans ¢a3, ydacTBYIOLUX B 3TOM IpeBpalleHud. YTo MpeacTaBisioT coO0oi
5TH (ha3bl, KAKYI0 UMEIOT KPUCTAUTNIECKYIO PEHIETKY M CBOMCTBA?

4. Nana cranp Mapku Y10A. Vkaxute Kiacc 3TOH cTaiM IO KayecTBY (OOBIYHOIO KayecTna,
KaueCTBEHHasl, BLICOKOKaYeCTBEHHAs ), @ TAKXKE CPEJIHEE COJIEPIKaHUE YTIIepoaa U CTPYKTYpY 3TOH cTalln
IIpY KOMHATHOW TeMIIepaType B COOTBETCTBUU C JUArPAMMOM XKeJIe30-yriaepol.

5. Jana cranp mapku BCtSkn. Ykaxure ee KauecTBO, UTO 03HA4alOT OyKBBI U LIU(pHI BXOAAIMINE B
MapkupoBKy. [To kKakuM 1mokazaTtessiM (XMM. COCTaB, MEXaHUYECKHE CBOICTBA) MPOU3BOAUTCS KOHTPOIIb
3TOM cTanu?
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3AJJAHUE Ne 2

1. Haueptute B Macmrabe quarpaMMy COCTOSIHUS JK€JI€30 - YIJIEPOAUCTHIX CIJIABOB Ha CTaHAAPTHOM
OnmaHke, moctaBbTe OyKBEeHHBIe 0003HaueHUs. HazoBute ¢a3pl U CTPYKTYpHBIE COCTABISAIOLINE B
KaKJ10i o0nacTu auarpamMmsl ((has3el 3aKIIFOUNUTE B KBAJPATHBIC CKOOKH)

2. Kakwue (a3sl BXoAaT B coctaB niepauta? Jlaiite XapakTepuCTHKY 3THX (a3 U YKOKUTE KOHIIEHTPAIIUIO
B HUX yIJIepojia IpU KOMHATHOM TeMIieparype

3. CmnaB comepxut 5 %C. Omnpenenute KoHIeHTpamuto yriepoaa B ¢aszax mpu 1000°C. Kak
Ha3bIBAETCS 3TOT CILIaB?

4. lan uyryn mapku CU15. Uro o603HauatoT OykBbl U nu(psl, BXOAmuMe B MapkupoBKy? Kakas ¢popma
rpadura B 3TOM 4uyryHe?

5. Hanma cramp mapku Y10A. YkaxuTe Kiacc 3TOW CTaIM MO KadyecTBY (OOBIYHOTO KadecTBa,
KaueCTBEHHasl, BLICOKOKaYeCTBEHHAs ), a TAKXKE CPeJIHEe COJIep:KaHue YTIepoaa U CTPYKTYpY 3TOH cTalu
[IpU KOMHATHOW TeMIIEpaType B COOTBETCTBUHU C TUArPAMMOM Kele30-yIiaepo

Tema: «Tepmuueckas o6padotkay (OIIK- 4)

[Tpumepsl 3aganuii

3ananue Ne 1

1. Urto Ha3bIBaeTCs MOJTHOM 3aKaJIKOM U JUIsl KAKUX cTajel ee npuMeHstor? Hauepture cxemy
IIOJIHOM 3aKaJIKM U BHICOKOTEMIIEPATypHOT'O OTIyCcKa (B KoopauHarax t-t) cranu 50 u yKaxuTe
CTPYKTYpPY Ha KaKJIOM dTare TepMooOpaboTKu (10 3aKajKu, MOCIe 3aKalIKH, MOCe OTIYCKa)

2. Kak npoBoasT noBepxHOCTHYIO 3akasiky TBU? Ykaxkute pekoMeH1yeMyo TOJIIIHUHY CI10s,
CTPYKTYPY ¥ TBEPAOCTb IIOBEPXHOCTH U CEPALEBUHBI cTanu nocie 3akainku TBY. Kak perynupyror
TOJILIMHY 3aKaJICHHON 30HBbI?

3. Kak BnusieT Ha MpoKaMBaeMOCTb pa3Mep 3epHa ayCTeHUTa?

4, B cranu 50 nocrne 3akanku nojiydeHa cTpykrypa M3+@. Ykaxute napaMmeTpsl 3akayiku (t
HarpeBa, V 0XJ1.) OTHOCUTENIBHO KpuThyecKux. OLIEHUTE MPaBUILHOCTD PEXKUMa 3aKaIKH

3ananue Ne 2

1. Yro takoe ynyumenue? Kakyro cTpyKTypy U TBEPIOCTb UMEET CTaNlb I1OCIE YIy4lLICHUs?
[IpuBenuTe npumep yiIydmaeMon CTaau

2. OObsicHUTE BIUSHUE BEIMYUHBI 3€pHA ayCTEHUTA Ha MpoKaiuBaeMocThb cTanu. Cranb 40 aByx
IJ1aBOK UMeeT 3epHO cooTBeTcTBEHHO Ne3 n Ne5. Kakas niiaBka OyzieT UMeTh OOJIBIIYIO
IIPOKAJIMBAEMOCTb U NIOYEMY?

3. C Kaxoi LebIo U U1 KaKUX CTallel IPUMEHSIOT eMeHTanuo? HadepTtuTte cxeMy lieMeHTaluu
u nocnexaytoueit repmoodpadotku i ctanu 25XI'T. Ykaxute TBepAOCTh NOBEPXHOCTU U TOJILIUHY
YIIPOYHEHHOTO CII05

4. Kakas ckopocTh oxJiax/1eHus1 Ha3bIBaeTcst kputudeckoi? Kakue cTpykTypbl 00pa3yroTcs B
ctanu Y8 npu oxynaxaeHuu co ckopocteio V1 u V5. Uto npenctaBisioT co6oil Ha3BaHHBIE

CTPYKTYpBbI?
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUIMCKOI OENEPAIIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICILIEI'O OBPA30OBAHA

«MOCKOBCKHH MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hanpasiienue noarotToBku:
13.03.01 TemnosHepreTuka U TEIJIOTEXHUKA
OII (mpoduiib): «TermnosHepreTHUecKue yCTaHOBKH, CUCTEMBI M KOMILIEKCHI»)

Kadenpa: «MarepuanoBeacHue»

(HanMeHOBaHKe Kadenpbl)

HenoBas (posesasi) urpa Nel (OIIK- 4)

1o gucuuiuinHe «MatepuanoBeeHue U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEPUAIOB»
(HaMMEHOBaHUE JVCIMILTHHEI)

1 Tema (mpo0JieMa) MaKPOAHATMS CTAIMM . ...vnreeeennreeennnneennnnneenns
2 Konuenuusi Mrpbl: IPOBECHNE UCCIICIOBAHMS TEMIUIETA peiibca, MaKpouutuda aeTaim,
3akanienHoit TBY, makponnuda cBapaoro coequnenus. [1o kaxmnomy obpasily onpeaensercs
METOJMKA TPaBJICHUS, OIMCHIBACTCS BBISIBJICHHAS! CTPYKTYypa
3 Posin:

- cHadamBHUK OT K o ;

SIPI V14517045 537 (6100) (531 (0) - 1 <) 1 SO0 ;
4 O:xxuaembliii (e) pe3yJbTaT (bI) IETACTCS 3aKIIOYCHUE O MPUEMKE JIETaIN C TEXHUYECKUM
000CHOBAHHUE MTPUHATOTO PEIICHUS .....'vveenrcanannnns.

- OIICHKA «3a4YTCHO» BbICTABJIACTCA CTYACHTY, CCJIIN CTYACHT 0e3 oIInooK OIpCaCIIACT
MCTOAUKY TPaBJICHHA, OIIMCBIBACT BBIABJICHHYIO CTPYKTYPY, HPAaBUJIIbHO ACIACT 3aKIIFOYCHUC O
Ka4yCCTBC HCCJ'ICI[y@MOfI JACTalIu,

- OIICHKA «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT HC BJIaJICCT METOINKOM
TpaBJICHUS, HC MOXKCT IIPABUJIBHO I/II[eHTI/I(I)I/H_[I/IpOBaTB HCCICAYCMYIO CTPYKTYPY...........

CocraBuTenb

(moamnucek) OHO

» 20 T
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Henosas (posieBasi) urpa Ne 2 (OIIK- 4)

o JUCHUIIJIIMHEC ((MaTepI/IaJIOBelleHI/Ie 1 TCXHOJIOTHA KOHCTPYKIHNOHHBIX MATCPUATIOB»
(HaMMEeHOBaHHUE JUCLUIUTUHBI)

1 Tema (mpo6seMa) 3aKaTKA U OTITYCK CTATH . .. uuvennreenneeanneenneennneannenn

2 KoHuenuus Urpsbl olpeaeacHue ONTUMAIBHON TeMIIepaTypbl 3aKalIKU CTaIN 45 1 3HaYEHUS
KPUTHUYECKHX TOUYEK, YCTAHOBJICHUE BIUSHUS CKOPOCTH OXJIAXKICHUS Ha TBEPAOCTh, U3y4YEHUE

MHUKPOCTPYKTYPBI CTaJel OCIe TEePMUIECKON 00paboTKH

3 Posu:

-.oHAYAIBHHUK LIS . ;

SIPUIR 712 v: (32 (570) S 007 (oToh (531 (0):F: 1§ Y11 1 ;
4 Oxxugaemblii (€) pe3yJbTar (bI) JE/IaCTCS 3aKIIIOUECHUE O COOTIOCHUN MTPABIIIBHON
TEXHOJIOTHH TIPH MPOBEACHUH 3aKAIKU CTATH 45.......c.oveeeennnnn.

- OIICHKA «3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIU CTYJCHT 0€3 OIMNOOK OMUCHIBACT

IMPpEBpalICHUA, IIPOUCXOAAIIUE IIPH 3aKaJIKE CTAIM,; JA€T pEKOMCHAANH 110 PEXUMaM 3aKaJIK1

cranu 45;

- OIICHKA «HE 3aYTEHO» BBICTABJISETCS CTYACHTY, €CIM CTYACHT JOIMYCKaeT rpyobie OMnOKU
HpI/I OIIMCaHun HpeBpameHHﬁ, HpOI/ICXOILSIHII/IX HpI/I 3aKaJIK€ CTaJld, 1acT HGHpaBI/IHBHLIG
PEKOMEHIAIUHU 10 PEKUMAaM 3aKaJIKK CTaln 45

CocrTaBuTeNb

(TroamICH) OO

« » 20 r.

Oo6pa3ubl BonpocoB U3 GOHIA TECTOBBIX 3aIaHU I

Tema: «Muxkpoananus craam» (OIIK- 4)

3ananue Ne 1

1. Yto Ha3bIBaeTCs CTPYKTYpOi MaTepuana’?

a) LIEpOXOBATOCTh MOBEPXHOCTH; 0) BUAUMOE CTPOCHHE; B) HAJIMUNE TPELIUH

2. Yo Takoe X1aIHOJIOMKOCTb?

a) yMEHBIIIEHUE TBEPIOCTH NIPU HU3KUX TeMIIeparypax; 0) oXpymunBaHUe MaTepHralia pH HU3KHX
TeMmIeparypax; B) IPOYHOCTbh MaTepHuasia pu HU3KUX TeMIIepaTypax

3. Haubonee 6maronpusTHbIM coue€TaHUEM (PU3UKO-MEXaHUYECKUX CBOMCTB 001a1al0T

a) KPYITHO3EpHUCTHIE; 0) MEJIKO3EpPHUCTHIE; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3epHA

3ananue Ne 2

1. ITpu kakoM yBeJTHMYEHUHU U3yU4alOT MUKPOCTPYKTYpY?

a) meree 100 pa3; 0) 6osee 50 pa3; B) HEBOOPYKEHHBIM TJ1a30M

2. Kakoit XuMU4eCKUil 2IEMEHT BBI3BIBAET XJIaTHOIOMKOCTh?

a) cepa; 0) dpocdop; B) yrieposa

3. YBenuueHne HOMEpa O3HAYAET CIeyollee H3MEHEHHE BETMUNHBI 3epHa
a) yBenuueHue; 0) yMEHbIICHNE; B) HE O3HAYaeT

3amanue Ne 3

1. Ha xakoM npuHIune padoraetr MeTaiorpadpuieckiii MUKpOCKor?

a) MPOXOKJEHNE CBETa Yepe3 Marepuai; 0) oTpakeHUE CBeTa MaTeprajoM; B) MOIVIOLIEHHE CBETA
MarepHuaIoM
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2. Kaxoil XuMHU4eCcKui 3J1EMEHT BbI3bIBAET KPACHOJIOMKOCTh CTAJIN?

a) yrepon, 0) cepa; B) ¢pocdop
3. CKOJIBKO HOMEPOB COAEPIKUT ILIKajIa OLEHKH BEIMUYNHBI 3€pHa CTaIn?
a)7;6) 10;B) 5

3amanue Ne 4

1. Kak onpenenuts yBenuueHUE MUKpOCKona?

a) (yBenu4eHue oKyisipa) — (yBelMueHHE 00beKTHBA) =; 0) (YBeIIMUEHHUE OKYJIsipa) + (YBETUUCHUE
00beKTHBa) =; B) (yBEIHMUEHHUE OKYIApa) X (YBEIMUYCHHE OObEKTUBA) =

2. YT0 Takoe KpaCHOJIOMKOCTb CTaJIN?

a) moteps mpouHocTH mpu Harpese Boie 1000°C; 6) oxpymuuBanue npu Harpese Boiie 1000°C; B)
MIPOYHOCTH IIPU BBICOKUX TEMIIepaTypax

3. Kak o1jeHMBalOT BEIMYMHY 3€pHA CTaIH?

a) MyTeM TpaBJIeHUsa MUKpolLiuda; 6) myTeM CpaBHUBAHUS C ITAIOHOM; B) ITyTEM OTpa)kaTeIbHOU
CrocoOHOCTH

3ananue Ne 5

1. Yto o3Hauvaer 3anuck X507

a) yBenumueHue 6osee 50 pas; 6) yBenuuenue B 50 pa3; B) yBenuuenue menee S0 pas

2. MoxHO 11 BU3yaibHO 00HapyXuTh hochop B ctamu?

a) na, mpu coaeprkanuu o6oinee 1,2%; 0) na, npu conepxxkanuu mexee 1,2%; B) HeT, IpH JIFOOOM
COZIepKAHUH

3. Kak BBIABISIOT IpaHUIIbl 3€peH MeTasuia?

a) MyTeM CpaBHEHUS C 3TAJOHOM; 0) MyTeM TpaBICHUS MUKPOULIH(}a; B) METOIOM XUMUUECKOTO
aHaJn3a

3ananue Ne 6

1. Yro Takoe pazpeniaroniasi CHocoOOHOCTh MUKpPOCKOIa?

a) MUHHUMAaJIbHOE PACCTOSIHHE MEXAY ABYMS BUAMMBIMU Pa3ebHO TOUKAMH; 0) MaKCUMAalbHOE
paccTosTHUE MEXKIY ABYMS BUIMMBIMU Pa3IeIbHO TOYKAMH; B) YBEIIMUYECHUE MHKPOCKOTIA

2. B xakom Buje Haxonutcs ¢pocdop B ctanu?

a) B BUJIE TBEPJIOTO pacTBOpa MPH JIFOOOM COJIEpKaHHM; 0) B BHJIE XUMUYECKOTO COCTMHEHHUSI BBIIIIE
1,2%; B) B BUje TBepAoro pacteopa a0 1,2%

3. Yro Takoe 3BTEKTHKA?

a) JIETKOTIJIaBKasi CMeCh; 0) XUMUYECKOe COETUHEHHE; B) TBEP/BII pacTBOP

3aganune Ne 7

1. Yto Takoe periuka?

a) BUIMMOE CTPOCHHE MaTepuala; 0) clenok penbeda MOBEpXHOCTH; B) poTorpadusi TOBEPXHOCTH
2. Cepa BBI3BIBAET KPACHOJIOMKOCTh CTJIM, €CJIM OHA HAXOJUTCS B BHUJIC

a) cynb(uaa Mapraua; 6) cyabpuaa xxenesa; B) TBEpAOT0 pacTBopa

3. DBTeKTHKA Cynb(ua xKene3a ¢ )KeJle30M MPU HOpMaJILHON TeMIeparype

a) XpyIka; 0) mIacTU4YHa; B) yrpyra

3anmanue Ne 8

1. C yBenuueHneM JJTMHBI BOJIHBI CBETA pa3pelarolas CriocoOHOCTh MUKPOCKOIA
a) yBeJIMYUBAETCs; 0) YMEHBIIACTCS; B) HE U3MEHSETCS

2. ®ocdop obpaszyeT ¢ xKene3oM

a) TBEPJIbI pacTBOP; 0) XUMUUYECKOE COCTMHEHHE; B) HE B3aUMOJICUCTBYET

3. DBTeKTHKA Cynb(huaa KeJe3a ¢ Keae3oM Ipu Temieparypax Boie 1000°C

a) maBuTCs; 0) XpyIKa; B) MIaCTUYHA
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3aganue Ne 9

1. Yem GombIlie MUHUMATBHOE PACCTOSTHUE MEXKITY TBYMSI BUIUMO Pa3/IeIbHO TOYKAMHU, TEM
paszpernaomiasi CiocoOHOCThb

a) Oospiiie; 0) MEHBIIE; B) HET 3aBUCUMOCTH

2. @ocop B cranmsx oOpasyer ¢ xene3om

a) TBEPJIbI pacTBOP; 0) XUMUYECKOE COCTMHECHHE; B) HE B3aUMOJICHCTBYET

3. Oxcuabl

a) TUIACTUYHBI;, 0) XpyIKU; B) YIPYTH

3amanue Ne 10

1. Ha xakoM npuHIUIIE paboTaeT pacTPOBBIN IEKTPOHHBIN MUKPOCKOTI?

a) MPOXOKJECHHUE MOTOKA AIEKTPOHOB Uepe3 MaTepual; 0) oTpakeHue MOTOKA AIEKTPOHOB MaTepUaIoM;
B) OTpa)kKEHUE CBETa MATEPUAIIOM

2. Cepa oOpa3yer ¢ KeJie30M

a) TBEPBII pacTBOpP; 0) XMMHUYECKOE COSAMHECHHE; B) HE B3aUMOJICHCTBYET

3. Cynbdua mapranna npu temneparypax Boime 1000°C

a) XpyIoK; 0) MIaCTUYEH; B) IJIABUTCS

Saganne Ne 11

1. IIpu kakoM yBEIMYEHUHU IPOBOJAAT MUKPOAHAIN3 CTATIU?

a) 6bosee x50; 6) He meHee x100; B) He menee x1000

2. Kak onieHuBaroT coiepkanue HeMeTAUTMYECKUX BKIIFOUEHUN B cTasn?

a) METOJIOM XMMHUYECKOTO aHaIK3a; 0) MyTeM CpaBHEHHUS C ATAIIOHOM; B) 0 TBEPIOCTH 00pa3ia
3. Yrto Takoe oKCuabl?

a) OKUCIBI yIiepona; 0) cMech OKUCIIOB; B) OKUCIIBI JKele3a

3amanue Ne 12

1. Yo Takoe XJIaIHOJIOMKOCTE?

a) YMCHBIIICHUE TBEPJJOCTH ITPH HU3KUX TEMIIEparypax; 0) oXpyImuuBaHUE MaTepHasa Mmpyu HU3KUX
TeMIeparypax; B) IPOYHOCTh MaTepuaa Mpu HU3KUX TeMIeparypax

2. CKoJIbKO OQJITIOB COAEPKUT IIKAJa OIIEHKU KOJIMYECTBa HEMETAJTMYECKUX BKIIFOUCHUN B CTan?
a) 10;6)5;8) 7

3. K HeMeTa/IM4eCKUM BKJIIOUEHUSIM B CTAJIM OTHOCSTCS

a) hocdop; 0) cyabPuIbI U OKCUABI; B) YIIIEPO

3ananue Ne 13

1. Kakoit XuMHuecKuii 3JIeMEHT BBI3bIBAET XJ1aIHOJIOMKOCTh CTaIH?

a) cepa; 0) pocdop; B) yreposa

3. Ilpu kKaKoM yBEJIMYEHUH NMPOBOIAT MUKPOAHAIN3 cTanu?

a) He menee x1000; 6) 6omee x50; B) HE MmeHee x100

3. HaunbGonee 61aronpusaTHBIM coueTaHUEM (PU3UKO-MEXaHHMUECKUX CBOMCTB 00/1a1at0T
a) CBOICTBA HE 3aBHUCST OT BEJIMYMHBI 3€pHA; 0) MEITKO3EpHUCTHIE; B) KPYITHO3EPHUCTHIE

3aganue Ne 14

1. Kakoif XuMU4eCKuil 37IeMEHT BBI3bIBACT KPACHOJIOMKOCTH CTAN?

a) yrepon, 0) cepa; B) docdop

2. Ha xakoM mpuHIHIE paboTaeT AeKTPOHHBIN MHUKPOCKOT?

a) OTPaXCHHUH CBETA MaTepuaioM; 0) MPOXOKICHUH IMOTOKA SJIEKTPOHOB UYepe3 MaTepual; B)
OTpakeHUHU TIOTOKA IEKTPOHOB MaTepruaIoM

3. YBenuueHrue HoMepa 03HAYaeT CIAEAYIONIEe N3MEHEHUE BEJTMUMHbBI 3epHa
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a) yMEHbIIIEHUE; 0) HE 03HAYAET; B) YBEIUUCHUE

3ananue Ne 15

1. Yto Takoe KpaCHOJIOMKOCTb CTau?

a) moteps mpouHocTH npu Harpese Boie 1000°C; 6) oxpymuuBanue npu Harpese Boiie 1000°C; B)
MIPOYHOCTH IIPU BBHICOKUX TEMIIepaTypax

2. Uem 00bI11Ie MUHUMATIBHOE PACCTOSTHUE MEXTY ABYMS BUAMUMBIMH Pa3/IeIbHO TOUKAMH, TEM
paszpelnaromiasi CocoOHOCTb

a) HeT 3aBUCUMOCTH; 0) OOJbIIe; B) MCHbIIIE

3. Cxounbko 0ajioB COACPKUT IIKajIa OLEHKH BETMYUHBI 3epHA CTaIN?

a)7;6) 10;B) 5

Samanue Ne 16

1. Uto Takoe okcuibI?

a) CMECh OKHCJIOB; 0) OKHCIIBI JKeJIe3a; B) OKHCIIBI YIIepoaa

2. Kakoif XuMHU4Y€CKUI 3JIEMEHT BbI3bIBAET KPACHOJIIOMKOCTh CTaJIH?

a) cepa; 0) pocdop; B) yriepon

3. Ha xakoMm npuHIHIIEe paboTaeT MeTauIorpapuuecKuii MEKPOCKON?

a) OTpaXCHUH CBETa MaTepuasioM; 0) MOIIOLIEHUH CBETa MaTeprasoM; B) MPOXOXKICHUHU CBETa Yyepe3
Marepuain

Saganue Ne 17

1. Oxcuabl

a) Xpynku; 0) ynpyru; B) MIACTUYHbI

2. Kakoif XuMHU4YeCKUI 3JIEMEHT BBI3BIBAET XJIATHOJIOMKOCTh CTaJIH?
a) hocdop; 0) yrmepon; B) cepa

3. IIpu KaKoM yBEIMUYEHUHU U3Y4YatOT MUKPOCTPYKTYpY?

a) 6omnee 50 pa3; 6) HeBoOpyKeHHBIM I11a3oM; B) menee 100 pas

3amanue Ne 18

1. Cepa BBI3BIBaET KPAaCHOJIOMKOCTbH CTAJIU, €CJIM OHA HAXOJUTCS B BUJIE

a) TBEpJIOTO pacTBopa; 0) cunbduaa xenesa; B) Cyinbhuaa Mapraaia

1. Yrto Takoe pazpemiaronias CocOOHOCTh MUKpPOCKOTa?

a) YBEIIMYEHUE MUKPOCKOTA; 0) MUHIMAJIbHOE PACCTOSIHUE MEXTY IByMSI BUIUMBIMU Pa3IeIbHO
TOYKaMU; B) MAKCUMAaIIbHOE PACCTOSTHIE MEXAY ABYMS BUTUMBIMU Pa3AeIbHO TOYKAMHU

3. Kakoii XUMHYECKHI 3JIEMEHT BEI3BIBACT XJIaJHOJIOMKOCTE CTaJIn?

a) cepa; 0) pocdop; B) yraepon

3ananue Ne 19

1. ®ocdop obpasyeT ¢ xenezoMm

a) XUMHYECKOe COeMHEHNE; 0) TBEpAbIN pacTBOP; B) HE B3aUMOJICICTBYET

2. Yto o3Havaer 3anuck X507

a) yBennuenue meHee 50 pa3; 0) yBenuuenue B 50 pa3; B) yBenudenue 6omnee 50 pas

3. Uro Takoe XJ1aJHOJIOMKOCTb?

a) MPOYHOCTH MaTepuaa MpH HU3KUX TeMIIeparypax; 0) oXpyImayuBaHHe MaTepraia Mpu HA3KUX
TeMIIepaTypax; B) yMEHbIIIEHUE TBEPAOCTH IPU HUZKUX TEMIIEpaTypax

3ananue Ne 20
1. K HeMeTa/sTH4eCKMM BKITIOUEHHUEM B CTATd OTHOCSATCS
a) cynbGuabl U OKCUIBL; 0) yriiepon; B) hocdop



2. UTo Takoe KpaCHOJIOMKOCTh CTaJIN?

a) oxpynuuBanue pu Harpese Boimie 1000°C; 6) mpoYHOCTh MPH BHICOKUX TEMIIEpaTypax; B) MoTeps
npo4HocTy npu Harpese Boime 1000°C

3. Kak onpenenuth yBeJIMUEHUE MUKPOCKOTa?

a) (yBenmu4eHHe OKyJsipa) + (yBennueHue o0bekTuBa) =; 0) (YBeIU4YCHHE OKYIsIpa) X (YBETUUCHUE
00BbeKTHBA) =; B) (YBEIUYCHHE OKYIIsIpa) — (YBEIMYCHHE OOBEKTHBA) =

Samanue Ne 21

1. Kak BIusitoT HEeMETAIITNYECKHUE BKIIOUEHHUS HAa TPOYHOCTh METAJIJIOB?

a) YBEIIMYUBAIOT; 0) HE BIMSIOT; B) YMECHBIIIAIOT

2. Ha xakoM npuHIHIE padboTaetT MeTauorpaguaecKuii MUKPOCKOT?

a) MOMJIOIIEHNE CBETa MaTepHralioM; 0) MPOXOXKIEHUE CBETa Yepe3 MaTepHall; B) OTpaKEHUE CBETa
MarepuaioM

3. Ha xakom npuHItUIe paboTaeT pacTPOBBIA IECKTPOHHBIM MUKPOCKOIT?

a) OTpaXCHUH CBETa MaTepUaioM; 0) TIPOXOXKJICHUU MTOTOKA IEKTPOHOB Yepe3 MaTepHal; B)
OTpaXKEHUU MOTOKA IEKTPOHOB MaTepraIoM

3ananue Ne 22

1. Kak onieHuBaroT cosepx’aHue HEMETaUIMYECKUX BKIIFOUEHUH B cTamu?

a) 1o TBEpAOCTH; 0) METOJOM XUMHUYECKOTO aHAJIK3a; B) IIyTEM CPABHEHUS C 3TaJJOHOM

2. [Ipu xakoM YBETUYEHUU U3YyYaIOT MUKPOCTPYKTYpPY?

a) HeBOOpY KEeHHBIM I1a3oM; 0) meHee 100 pa3; B) Oosee 50 pa3

3. UeM 6osbllie MUHUMAIBHOE PACCTOSHUE MEKY IByMS BUIMMBIMH PE3EIbHO TOUKaMHU, TEM
paszpelaroniasi CocoOHOCThb

a) HET 3aBUCUMOCTH; 0) OOJIbIIIE; B) MCHBIIIC

3ananue Ne 23

1. CkonbKO 0ajsIoB COASPKUT IIKaJIa OLEHKH KOJMYECTBAa HEMETAIUIMYECKUX BKIIIOUEHUH B cTann?
a) 10;6) 7;B) 5

2. Yro Ha3BIBAIOT CTPYKTYpOU MaTepuana?

a) LIEpOXOBAaTOCTh [MOBEPXHOCTH; 0) HAJIMYKE TPEILMH; B) BUAUMOE CTPOECHUE

3. C yBennueHHeM JJIMHBI BOJIHBI CBETA pa3pellarolnas CrocoOHOCTh MUKPOCKOIA

a) He U3MeHseTCs; 0) yBeINUMBAETCS; B) YMEHbBILIAETCS

3ananue Ne 24

1. YBenmuenue 6aiia 03Ha4YaeT CIeAyIolIee H3MEHEHUE CONIEPKAHNUS HEMETAUTNIECKIX BKITFOUSHHNA
a) yMeHbIlIeHHe; 0) HE 03HAYAET; B) YBEITUUYCHHE

2. Cepa BbI3bIBAECT KPACHOJIOMKOCTb CTaJIU, €CJIM OHA HAaXOJUTCS B BUJE

a) cynb(dua xkenesa; 6) TBEpOTro pacTBOpa; B) Cyilb(phuaa Maprasia

3. Uro Takoe periuka?

a) cienok penbeda noBepxHocTH; 0) GpoTorpadus MOBEPXHOCTH; B) BUAUMOE CTPOCHHE MaTepuasa

3aganue Ne 25

1. Hemetaimmuyeckue BKIIOUEHUS N3Y4YalOT Ha MUKpoIuindax ¢

a) MOJIMPOBAHHOM MOBEPXHOCTHIO; 0) TPABICHOM MOBEPXHOCTHIO; B) IMITU(OBAHHON MOBEPXHOCTHIO
2. B xakom Buze Haxogutcs pocdop B ctamu?

a) B BUJIe XUMHUYECKOTO coenuHeHus 10 1,2%; 6) B Buae TBepaoro pacteopa a0 1,2%; B) B Buze
TBEPJIOTO pPacTBOpA MPHU JTHOOOM COEepKAHUT

3. Uto Takoe pazpemiaroniasi CocoOOHOCTh MUKPOCKOTa?

a) MAaKCUMaJIbHOE PACCTOSTHUE MEXAY JBYMs BUIUMBIMH Pa3IeIbHO TOYKaMU; 0) yBeIUUeHHE
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MHKPOCKOIIA, B) MHWHUMAJIBHOC paCCTOAHNUC MCIKAY ABYMS BUAUMBIMU Pa3CJIbHO TOYKaAaMH

3ananue Ne 26

1. lens TpaBieHus: MUKponumda

a) BBISIBJICHHE MUKPOCTPYKTYpBI MeTasl1a; 0) BHIpaBHUBAHKUE [IOBEPXHOCTH; B) BBISIBICHHE
HEMETANTNYECKUX BKIIOUECHUN

2. MoxHO 11 BU3yaabHO 00HapyXuTh hochop B cramm?

a) 1a, npu coaep>kanuu Mexee 1,2%; 0) HeT, mpu J000M CoJepKaHUM; B) J1a, IPU COAECPKAHUU OoJiee
1,2%

3. Yro o3Hauvaer 3anuch X507

a) ysenuuenue B 50 pa3; 0) yBenuuenue menee 50 pas; B) yBenudenue 6omnee 50 pas

Tema: «Makpoanaau3 craamw» (OIIK- 4)

3ananue Ne |

1. IlpurotoBiieHue MakponuIuda BKIIOYACT ONEPaIUH:

a) Mex. o6pabotka, nummdosanue, nonuposanue; 6) Mex. o6padoTka, nummdoBanue, TpaBIeHUE; B)
Mex. 00paboTKa, MONIMPOBaHKE, TPABICHUE

2. B nepopmupoBanrom crutaBe 3HadeHre KCU u 6 B0 BOJIOKHA:

a) BBIIIE; 0) HIKE; B) OMIMHAKOBBI

3. CoenuHenue cepedpa BXOJUT B COCTAB PEAKTUBA:

a) 1uist myOokoro Tpasienus; 0) baymana; B) ['eitna

3aganue Ne 2

1. Ilpu oxJaXaeHuN CIMTKa 00pa3yeTcsi 30Ha KPYIHBIX OPHEHTUPOBAHHBIX 3€PEH:

a) Ipu OBICTPOM OXJIAXKJICHHUHU; 0) IPU HAIIPABICHHOM OTBOJIE TEILIA; B) MPU MEAJICHHOM OXJIaXKACHUU
2. Haiim4me Ha MOBEPXHOCTH U3JIOMA YYaCTKOB C OJIECTSINEH U IEpOXOBATON TOBEPXHOCTHIO
XapaKTepHO JJIs:

a) KPUCTAJUIMYECKOTO U37I0Ma; 0) BOJIOKHHCTOTO U3JIOMA; B) YCTAJIOCTHOTO M3JIOMa

3. HarpeB ucnonb3yoT B IpoLecce:

a) TyOoKoro TpaBieHus; 0) TpaBieHUEe peakTUBOoM baymaHa; B) TpaBiieHHEe peakTUBOM | eliHa;

3ananue Ne 3

1. lenapuTHOM TUKBUAAIIMEN HA3BIBACTCS:

a) HEOJHOPOJHOCTh XUMUYECKOI'0 COCTaBa B 00bEME OJTHOTO 3€pHA; 0) OTHOPOTHOCTh XUMUYECKOTO
cocTaBa B 00beMe OJJHOTO 3€pHa; B) HEOAHOPOJHOCTh XUMHUYECKOTO COCTaBa B 00bEMe CIINTKA

2. B nehopMrpoBaHHOM cIlJIaB€ 3HAUE€HUE Gy BOJb BOJIOKOH [0 CPABHEHUIO C IMONEPEUYHBIM
HaIpaBICHUEM:

a) BBIIIE; 0) HIKE; B) OIMHAKOBBI

3. B n3nome nposiBIsETCS 30HA JOJIOMA!

a) B KpUCTAJNINYECKOM; O) B BOJIOKHUCTOM; B) B YCTaJIOCTHOM

3ananue Ne 4

1. JIukBuanuen Ha3bpIBaeTCA:

a) OTHOPOJHOCTh XMMHUYECKOTO COCTaBa; 0) HEOMHOPOAHOCTh XUMHYECKOTO COCTABa; B)
HEOTHOPOJHOCTh MEXaHUYECKUX CBOWCTB

2. Cepa HaXOIUTCS B CTAJIM B BUJIE

a) MnS; 6) MnSOy; B) HaS

3. ®pakrorpadueil Ha3pIBAIOT U3yUEHUE:!

a) u3noma Jetanu; 0) Makpouruda; B) eIoi qeTanu
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3aganue Ne 5

1. JlerkomniaBkre MpUMECH KOHLIEHTPUPYIOTCS B:

a) IaBHBIX OCAX JIEHAPHUTA; 0) MEKOCHOM MTPOCTPAHCTBE; B) MEXK/Y 3€pHAMU METaJlIa
2. Kpucraminueckuil U3710M CILJIaBa CBUJETEIBCTBYET O:

a) XpYIIKOM pa3pylLIeHnH; 0) BI3KOM pa3pylIeHUH;

3. [Ipenen mpoYHOCTH CIUIaBa IMIPH PACTSHKEHUU 0003HAYAIOT:

a) of; 6) 9; B) KCU

3ananue Neb

1. ImacTHYHOCTS CIUIaBa XapaKTePU3YIOT:

a) MpeIeIoM IIPOYHOCTH MPHU PACTSKCHUH;, 0) OTHOCUTEIHHBIM YIJTUHEHUEM IIPH PACTSKEHUU; B)
KO3 UIIMEHTOM YIapHOH BA3KOCTH

2. B cocraB peakrtuBa ['eiina BXoauT:

a) cepHas KUCJI0Ta; 0) COsHAs KMCIIOTA; B) XJIOPUCTHIH aMMOHUI

3. BonOKHUCTBIN U37I0M CILJIaBa CBUJIETEILCTBYET O:

a) XPYIIKOM pa3pylIeHuH; 0) BI3KOM pa3pylIcHUN

3aganue Ne7

1. BOJIOKHHCTBIN U3JI0M UMEET IIOBEPXHOCTh

a) MIEpOXOBaTy10; 0) ONECTAIIYI0 3ePHUCTYIO; B) MATOBYIO

2. MakpoCTyKTypoil cIijiaBa Ha3bIBaeTCA:

a) CTPYKTypa, pa3iudumMasi moji dJIeKTPOHHOM MUKPOCKOIIOM; 0) CTPYKTypa, pa3irnunuMas o
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3inuruMas HEBOOPYKEHHOM [J1a30M

3. YnapHas BA3KOCTb ITPOKaTa B HANPABJICHUSX BAOJb U MOMEPEK BOIOKOH

a) paznuuaetcs B 2 pasa; 0) pasnuuaercs B 10 pa3; B) He omyiMyaercs

3ananue Ne 8

1. IIpenen mpoYHOCTH MPOKaTa B HAIIPABJICHUSIX BIOJb U MOMEPEK BOJIOKHA

a) paznuuaetcs B 2 pasa; 0) pasnuuaercs B 10 pa3; B) He omyiMyaercs

2. 3epHO MeTaJIa SBISETCS:

a) KPUCTAJIOM; 0) KpUCTAITTUTOM; B) LICHTPOM KPUCTAUIU3AIIUN

3. TpaBnenue makpouuiuda

a) 00eclIBEYMBAET MMOBEPXHOCTH CIIJIaBa; 0) BHISIBIAET HEOJHOPOJHOCTh MAKPOCTPYKTYPBI; B) TOJIUPYET
M OBaHHYIO TOBEPXHOCTh

3aganue Ne 9

1.Menko3epHucTas CTpyKTypa B JINTOM METajlie 00pasyercs

a) pH OBICTPOM OXJAKICHHUH; 0) MPU MEATICHHOM OXJIaX/ICHUH; B) TIPU HAPABICHHOM OTBOJIE TeTia
2. JIlukBuganuen Ha3bIBAIOT:

a) HEOTHOPOTHOCTh XUMUYECKOTO COCTaBa; 0) KPUCTAIM3AIIMIO CIIJIaBa; B) BETUYMHY 3€PEH MeTaslia
3. KoaddunmeHnt ynapHoit BI3KOCTH 0003HAYAIOT

a) of; 6) o; B) KCU

3ananue Ne 10

1. Konenuarsrii Ban /IBC pexkomeHyeTcst M3roTaBauBarh:

a) U3 Mpokara; 0) KOBKOW; B) JINTbEM

2. BomokHwucTast cTpykTypa 1e(hOpMHPOBAHHOTO METAJIA BBISBISIETCS PEaKTHBOM:
a) nyookoro Tpasnenus; 6) baymana; B) I'eitna

3. IIpenen MpoYHOCTH IPU PACTIKEHUN UMEET PA3MEPHOCTh

a) MIla; 6) %; B) Jlx/cm>

3amanne Nell
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1. 30HanbHYIO TMKBUIALUIO MOKHO YCTPAHUTh

a) OTXKUTOM; 0) 00paOOTKON JTaBJICHUEM; B) HEJIb3sI

2. KoappuiueHT ynapHoii BA3KOCTH UMEET Pa3MEPHOCTD
a) MIla; 6) %; B) JIx/Mm>

3. Bsizkoe pa3pylieHHe XapaKTepu3yeTcs:

a) KpUCTAJUNINYECKUM U3JIOMOM;

0) BOJIOKHUCTBIM M3JIOMOM

3amanue No 12

1.MuHHuMasbHBIC TPUMECH cepbl U pocdopa ComepIKUT:

a) 30Ha MEIIKMX Pa3HOOCHBIX 3epeH; 0) 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA KPYITHBIX
PaBHOOCHBIX 3€pPEH

2. JleHapuTHAS JIUKBAIHS BBISBIISIETCS METOIOM

a) ryookoro TpasiieHus; 0) baymana; B) I'eiina

3. OCHOBHBIMU XapaKTEPUCTUKAMU (PU3HKO-MEXaHUYECCKUX CBOMCTB CIIABOB SBIISIFOTCS

a) o-1,a,; 6) 6B,0,KCU; B) oeuc,y,p

3ananue Ne 130

1. YcanouHas pakoBuHA CIUTKA (GOPMUPYETCSI B:

a) 30HE MEJIKMX PAaBHOOCHBIX 3€peH; 0) 30HE KPYIHBIX OPUEHTHPOBAHHBIX 3€PEH; B) 30HE KPYIHBIX
PaBHOOCHBIX 3€pEH

2. 11 MakpoaHanu3a CIUTKOB U MPOKaTa NPUMEHSIOT:

a) nryOoKoe TpaBlieHue; 0) TpaBiieHne peaktuBoM baymana; B) TpaBiieHue peaktuBoM [ eiina

3. JIeHIPUTHYIO JTUKBUIAIINIO MOYKHO YCTPAHUTh:

a) 00paboTKOM JaBiIeHUEM; 0) OTIKUTOM; B) HEJb3s

3ananue Ne 14

1. 1711 BBISIBIICHHS pacTIpeACIICHUS] CEPhI B CTAIU IPUMCHSIOT

a) myOokoe TpaBieHue; 0) TpaBieHue peakTuBoM baymaHna; B) TpaBienue peaktuBoM [ eitHa

2. YcanouHas pakoBHUHA CIIUTKA (POPMHUPYETCS:

a) B HauaJjie mpoiiecca KpucTauim3aiun; 0) B KOHIIE Mpollecca KpUCTaJUIU3allie; B) B TIpoliecce
OXJTXKICHHSI CITUTKA

3. XaoTHYHYIO OPHEHTAIIMIO 3epeH B 1 30HE cIUTKa 00yCIaBIUBAIOT

a) HEOAHOPOIHOCTHIO penbeda U3I0KHUIIBI; 0) BEICOKAsi CKOPOCTh OXJIAXKICHHS; B) HAIIPABJICHHBIN
TEIJI00TBOJ

3amganue Ne 15

1. 1514 BBISIBIICHUSI pacpeesieHUs: CEPbl B CTAJIM IPUMEHSIOT:

a) mryOokoe TpaBJeHue; 0) TpaBieHne peakTuBoM baymaHa; B) TpaBineHHe peakTuBoM [ eiiHa

2. YcaiouHasi pakoBUHA CIIUTKA (OPMUPYETCSI B:

a) HauaJje mpoiiecca KpucTayin3aiuu; 0) KOHIIE Mpoliecca KPUCTATU3AIINT; B) MPOIECCEe OXITAXKICHUS
CIIUTKA

3. XaoTHUYHYIO0 OpPUEHTALUIO 3epeH B 1 30HE cliuTKa 00yCcIaBIUBaIOT

a) HEOMHOPOIHOCTH pebeda N3IOKHUIIBL;, 0) BRICOKAsI CKOPOCTh OXJIAXK/ICHHUS;, B) HAIIPABICHHBIN
TEIJI00TBOJ

3ananue Ne 16

1. Kakoii Buj n310Ma BOZHUKAET IPU MHOTOKPATHBIX ITOBTOPHO-IIEPEMEHHBIX Harpy3kax?

a) YCTAJIOCTHBIN; 0) BSI3KHUU;

2. Jlnis MmakpoaHajin3a CBApHOTO COCTMHEHUS UCTIONB3YIOT

a) TpaBJeHue peakTuBOoM baymana; 0) TpaBieHue peaktuBoM [eiiHa; B) myOOKoe TpaBieHue
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3. XKunkuii MeTas o OTHOUICHHUIO K TBEPAOMY METaJUly UMEET yAEIbHBINH 00beM:
a) OonpInii; 0) MEHBIITNI; B) PaBHBII

3amanue Ne 17

1. Kakyo CTpyKTypy UMEET CTaJIbHOM CIUTOK?

a) BOJIOKHUCTY1O; 0) ICHIPUTHYIO

2. 1511 BBIABIICHUSA paciipeneneHus yriepona u pochopa B cranu mpuMEHSIOT:

a) myOoKoe TpaBlieHHe; 0) TpaBlieHHE peakTuBOM [ eiiHa; B) TpaBieHHE peakTUBOM baymaHna
3. baecTsiyo NOBEpXHOCTb UMEET:

a) KPUCTAJUIMYECKUH U3JI0M; 0) BOJIOKHUCTBINA U3JIOM

3amanue Ne 18

1. ITpu rryOOKOM TpaBICHUH UCIIONB3YIOT:

a) COJISTHYIO KHCIIOTY; 0) CEpHYIO KHCIIOTY; B) XJIOPUCTBI aMMOHHMA

2.B yci0BHSIX HaMpPaBICHHOTO TEILIOOTBOAA POPMHUPYETCS:

a) 30Ha MEJIKMX PaBHOOCHBIX 3€peH; 0) 30Ha KPYIHBIX OPUEHTHUPOBAHHBIX 3€PEH; B) 30HA KPYIHBIX
PaBHOOCHBIX 3epeH

3.Xpymkoe pa3pynieHHe XapaKTepu3yeTcs:

a) BOJIOKHUCTBIM U3JIOMOM; 0) KPUCTALIIMYECKUM H3JIOMOM

3aganue Ne 26

1. Cynbdun mapranima npu temneparype Boime 1000 C:

a) macTuyeH; 0) IIaBUTCS; B) XPYIOK

2. Yo Takoe XJ1aHOJIOMKOCTb:

a) OXpyIMYHBaHKUe MaTepuaia Py HU3KUX TeMIieparypax; 0) MpoyHOCTh MaTepuasa Mpu HUIKUX
TeMIIepaTypax; B) YMEHbBIIICHHE TBEPJOCTH IIPU HU3KUX TEMIIEpaTypax

3. UTo Ha3BIBAIOT CTPYKTYPOU MaTepuania:

a) BUIMMOE CTPOCHHE; 0) HATMYHE TPCIINH; B) IIEPOXOBATOCTh IIOBEPXHOCTH

Tema: «Yraepoauctoie craaum» (OIIK- 4)

buner Ne 1

1. Yro npexacrasinseT co0oi ayCTEeHUT?

a) TBep/blii pacTBOp yraepoza B Fe y; 6) TBepablit pacTBop yriepona B Fe o; B) XuMudeckoe CoeIMHEHNE
2. YKaKXUTe HHTEPBA 110 COACPKAHHIO YIIIEPOJIa B CTATIAX

a)0— 0,8 %; 6) 0,03 — 2,14 %; B) 0,8 — 2,14 %

3. K kakomy kJaccy o KauecTBy OTHOCUTCS cTajb 607

a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BHICOKOKAYECTBEHHAS

buner Ne 2

1. Kakyro KpUCTAIITHYECKYIO PEIIETKY UMEET JKeIe30 — o7

a) ['IK; 6) OLIK; B) poMOo3aprueckas

2. Yto npoucxoauT npu Harpese B Touke S?

a)®—> A;0)II > A;B)A— 11

3. Kakue cBoiicTBa cTainu 0ObIYHOTO KauecTBa rapaHTUpPYyeT rpymnmna A?

a) XMMUYECKHU cocTaB; 0) MEXaHWYEeCKHEe CBOMCTBA; B) MEXaHUYECKHE M XUMUYECKHH COCTaB

buner Ne 3

1. Kakyto KpUCTaJUIMYECKYIO PEIIETKY UMEET Keje30 — y?
a) ['IK; 6) OLIK; B) poMOo3aprueckas

2. YUTo nmpouCXOaUT NPH OXJIAXKICHUU B TOUKE S?
a)®—>A;00)A—-ILB)II— A
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3. Yto o3HayaroT uudpsl B Mapke cranu Y127
a) MOPSAIKOBBII HOMep; 0) cofepKaHKe YTIepoaa B COTBIX %; B) COEpKaHUE yTepoaa B JeCIThIX %o

buner Ne 4

1. KakoBa MakcuMmasbHas paCTBOPUMOCTD YIJIepo/ia B aycTeHuTe?

a) 0,8 %; 6) 2,14 %;B) 1,2 %

2. Kakas ¢a3za BbIIensSeTCs B TIO3BTEKTOUIHBIX CTAJISAX IMPU BTOPUIHON KPUCTATITH3AIUH?

a) A; 0) L|; B) @

3. YUrto o3HayaroT mudpsl B Mapke ctaiu 457

a) MOPAJIKOBBII HOMeEp; 0) copepKaHKe yIiIepoaa B COThIX %; B) COIepKaHUE yTIepoaa B JeCIThIX %o

buner Ne 5

1. KakoBa MakcumalibHasi pacCTBOPUMOCTD yriiepoaa B (peppute?

a) 0,8 %; 6) 0,008 %; B) 0,03 %

2. Kaxkas ¢asa BpLaessieTcs Ipyu BTOPUYHON KPUCTAIUIM3AIMN TOIBTEKTOUIHBIX CTaNCi?

a) ©;0) A; B) I1

3. Uro o3nauvarot uudps B Mapke ctaau BCt3kn?

a) cofiep KaHue yrieposia B cOThIX %; 0) copepkaHue yrieposa B 1ecAThIX %; B) MOPSIKOBbIM HOMEp

bunier Ne 6

1. Kakumu cBolicTBamMu 00J1afaeT EeMEHTUT?

a) BeicoKas ractuaHocTh 1 HB 8000 MITa; 6) tBepmocts HB 8000 MIla; B) TBepmnocts HB 2000
MIla

2. Kak u3amensiercsi conepkaHue yriieposa B TBepIoi (haze nmpu NepBUYHON KPUCTAIUTU3ALUT
JIO3BTEKTOUJIHBIX CTaJICH?

a) YMEHbIIIAeTCs1; 0) YBEIIMUMBACTCS; B) HE M3MEHSETCS

3. Kak Ha3bIBaeTcs craib ¢ conepxkanueM yniepoaa 0,30 %?

a) JIOAPBTEKTOMIHAS; 0) SBTEKTOUIHAS; B) 3a9BTEKTOU THAS

buiter Ne 7

1. Ckonbko yriepona B IeMEHTUTE?

a) 0,8 %; 0) 2,14 %; B) 6,67 %

2. Kak u3MeHsieTcsi KOHIIEHTpanus yriepoaa B peppute Mpu BTOPUYHON KPUCTAILIU3ALMN?
a) yMEHbIIIaeTcst; 0) YBEIIMUMBAETCS; B) HE U3MEHSAETCS

3. K kakoMy Kjaccy o KauecTBy OTHOCHUTCA cTaib Y 10A?

a) 0OBIYHOTO KauecTBa; 0) BHICOKOKAYECTBEHHAS; B) KaueCTBEHHAs

bunet Ne 8

1. 13 xakux (a3 cocTrout nepiaut?

a)Aud; 6)dull;B) Aull

2. Kak u3MeHsieTcsi KOHIIEHTpalus yriepoja B ayCTeHUTE NMPH BTOPUYHON KpHCTaTU3AIIH
3a9BTEKTOUIHBIX cTajiei?

a) yMeHbIIaeTcs; 0) yBEIUUMBACTCS; B) HE U3MEHSETCS

3. K xakoMy KJ1accy 1o Ha3HaY€HUIO0 OTHOCUTCS CTaib Y 77

a) KOHCTPYKIIMOHHAs; 0) HHCTPYMEHTAJIbHAs

buner Ne 9

1. B 4éM cyTh 3BTEKTOMIHOTO IPEBPALICHUS?

a) (eppuT BbIIEISIETCS U3 ayCTEHUTA; 0) ayCTEHUT MIPEBPAILACTCS B MEPIINT; B) IIEMEHTHUT BBIJIEJIACTCS
U3 ayCTEeHUTa

2. W3 xakoit ¢a3sl Beiensercs LI17?
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a) ©; 0) A; B) K
3. Yro o3HavaroT nudpsl B MApKUPOBKE cTanu 357
a) coiep KaHue yrieposa B COThIX %; 0) copepikaHue yriepona B 1eCATHIX %; B) MOPSIKOBBII HOMEp

buner Ne 10

1. Uto coboii mpencTaBiseT HEMEHTHUT?

a) TBepbIi pacTBOp yriepona B Fe a; 0) MeXxaHMYECKYI0 CMeCh; B) XHMHUECKOE COSTMHCHHCE;
2. U3 xakux a3 coctout crans 40 mpu KOMHATHOM Temmeparype?

a)®ull;0) ®u A;B) Dull

3. Kak Ha3bIBaeTCs CTANIb, €CJIM TP KOMHATHOM TeMiieparype ee cTpykrypa [T+11117

a) OBTEKTOMIHAS; 0) 3a9BTEKTOMIHAS; B) TIOIBTCKTOM THAS

buner Ne 11

1. Kakas u3 ykazaHHbIX (a3 UMeeT caMy BBICOKYIO TBEPAOCTh?

a) @; 6) A;B) 1]

2. U3 xakux a3 coctout cranp Y11 npu KOMHATHOM TeMIiepaType?

a)®ull;0) Aull;B) D ul]l

3. Yro o3navaroT nudpsl B Mapke ctainu bCT5kn?

a) cojiepKaHue yrieposia B COThIX %; 0) copeprkanue yriepoaa B IeCIThIX %; B) MOPSAKOBBIA HOMED

buner Ne 12

1. Yro npexacrasiser coboi aycTeHUT?

a) TBepAblil pacTBOp yrieponaa B Fe y; 6) TBepasiii pacTBop yriepoaa B Fe o; B) MeXxaHUYECKYIO CMECh
O ull

2. Kakas aza BeigensieTcst mpu BTOPUYHOM KPUCTALTU3AINN JOIBTEKTOUTHBIX CTaNei?

a) @; 6) A; ) L1

3. YUro o3navarot nudpsl B Mapke ctainu BCrdcn?

a) coliepKaHue yriuepona B COThIX %; 0) MOPSIKOBBI HOMEP; B) OTHOCUTEIBHOE YIITHHEHHUE O %0

buner Ne 13

1. Yto coboit npencrasnseT Gpepput?

a) TBepAblil pacTBOp yriepona B Fe y; 0) TBepaslii pacTBop ymiepoaa B Fe a; B) xumuueckoe
COEIMHEHHE

2. Kaxkas ¢aza BpressieTcs Ipyu BTOPUYHON KPUCTAIUTM3AINN 3a9BTEKTOUIHBIX CTaNeH?
a) ®;6) Au d;B) 1]

3. Crasib UMEET CTPYKTYPY MEPIUT, KaK OHA HA3bIBACTCs?

a) IOPBTEKTOMIHAS; 0) 3adBTCKTOM IHAS, B) SBTCKTOMTHAS

buner Ne 14

1. KakoBa MakcumanbHasi paCTBOPUMOCTD yIiieposa B peppute mpu temneparype 727°C?

a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBpaiiieHrue IpOUCXOAUT MIPH HarpeBe B TOUKE S?

a)®—>A;0)II > A;B)A— 11

3. YUro o3HavaroT nudpsl B Mapke ctainu Y 8?

a) coiep KaHue yriieposia B COThIX %; 0) MOPsIKOBBIN HOMEp; B) COAEpIKaHUE YIIIeposa B 1eCATHIX %o

Tema: «JlerupoBannbie ctaian» (OIIK- 4)

3ananue Ne 1
1. Kakue nerupyromue 371eMeHThI OTHOCATCS K KapOua000pa3yrommum?
a) W, V; 0) Al, Cr; B) Cu, Ni
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2. K xakomy KJ1accy 1o CTpyKType OTHOCUTCS ctanb 12X17?

a) K heppuTHOMY; 0) K ayCTCHUTHOMY; B) K TIEPJIUTHOMY

3. Paciudpyiite xummdeckuii cocras ctamu 12X18H9

a)0,12% C+1,8% Cr+0,9 % Ni; 6)0,12% C + 18 % Cr +9 % Ni; B) 1,2 %C + 18 % Cr + 9 % Ni

3amanue Ne 2

1. Kakue sneMeHThl pacupsioT Y-001acTh?

a) Cr, W; 6) Ni, Mn; B) Mo, Ti

2. Pacimmpyiite xumudeckuii cocras cranu 12X18H9?

a)0,12% C+1,8%Cr+0,9% Ni;6)0,12% C+18 % Cr+9 % Ni; B) 1,2 % C + 18 % Cr + 9 % Ni
3. Kakue nerupyromiye 3eMeHTBl OTHOCATCS K HeKapOua000pasyrommm?

a) Cr, W; 6) Ni, Cu; B) Mo, Ti

3amanue No 3

1. K kakoMy Kjaccy 1o CTpyKkType OTHOCUTCA ctaib 12X17?

a) K peppuTHOMY; 0) K ayCTEHUTHOMY; B) K IIEPIUTHOMY

2. KakoBo conepsxanue yrnepona B ctanu ['andunsaa 110013J1?

a)13% Mn+0,12%C;6)13% Mn+ 1,1 % C;B) 13% Mn+ 11 % C
3. Kakue nerupyromiue 3eMeHTbl OTHOCSTCS K KapOua000pasyronmm?
a) W, V; 06) Al Cr; B) Cu, Si

3aganue Ne 4

1. Kakas cranb noasepxeHa oTnyckHoi xpynkoctu 11 pona?

a) 40; 6) 40X; B) 40XM

2. KakoBo conepsxanue mapranma B cranu ['andunpaa?

a) 13 %; 6) 1,3 %;B) 0,13 %

3. Kak BnusitoT O0JIBIIMHCTBO JIETUPYIOIIUX IEMEHTOB Ha COJEpKaHUE yIviepoa B nepiaure?
a) MOBBILIAIOT COIEPKAHKE yIIIepoa; 0) MOHMKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIMSIET

3ananue Ne 5

1. K xakomy Kiaccy 1o cTpykrype otHocutcs crans 110I'13J17

a) K peppUTHOMY; 0) K ayCTEHUTHOMY; B) K IIEPIIUTHOMY

2. KakoBa KOHIIEHTpaLus yIIepoia B MAPTEHCUTHO-CTAPEIOIINX CTAIAX?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenure xumuueckuii cocras cranu 40P

a) 0,4 % C+0,002%B;6)0,4%B+1%C;B)04%C+1%B

3ananue Ne 6

1. K xakomy Kjaccy 1o cTpykrype otHocutcs crans 110I'13J17

a) K peppUTHOMY;0) K ayCTEHUTHOMY; B) K IIEPIIUTHOMY

2. Kakas cranp noaseprkeHa oTiyckHoi xpynkoctu I pona?

a) 40; 6) 40X; B) 40XM

3. Kakue nerupytomiye 31eMeHThl OTHOCATCS K KapOua000pa3yromum?
a) W, V;06) Al, Cr; B) Cu, Si

3amanue Ne 7

1. Onpenenure xumudeckuit coctas cranu 40P

a)0,4% C+0,002%B;6)04%B+1%C;8)04%C+1%B

1. KakoBa KOHIIEHTpaus yIriaepoja B MapTeHCUTHO-CTAPEIOMINX CTaIAX ?
a) <0,03 %; 6) > 0,03 %; B) 0 %
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1. Kakue 31eMeHTHl pacHIUpsIoT 0-0071acTh?
a)Ni,Mn; 6)C, V;B) V, Ti

3amanue Ne 8

1. Pacmmdpyiite xXumudeckuii cocrab cranu 12X17

a)0,12% C+17%Cr; 6)0,12% C+ 1,7 % Cr; 8B) 0,12 % C + 0,17 % Cr

2. Kak BusrOT OOJIBIIMHCTBO JICTUPYIONIUX JIEMEHTOB Ha COIepKaHue yriiepo/ia B epiuTe?
a) MOBBIMIAIOT COACPIKAHKE YIIIepoa; 0) MOHMKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIIHSICT

3. KakoBo coneprkanue yrepozaa B ctanu ['agduasaa 110013J1?

a) 13% Mn+ 0,11 % C;6) 13 % Mn+ 1,1 % C;B) 13 % Mn+ 11 % C

3amanue Ne 9

1. Kakue ameMeHThl pacupsioT Y-001acTh?

a) Cr, W; 6) Ni, Mn; B) Mo, Ti

2. Kakoe conepxanue mapranna B craym ['anduipna?

a) 13 %; 6) 1,3 %; B) 0,13 %

3. Kakoe BnusiHue OKa3bIBaIOT KapOU1000pa3yrolue JIeMEHTHI Ha MoJIokeHue Touek S u E
nuarpammbl Fe — Fe3C?

a) CMEIAIOT BJIEBO; 0) MOHMKAIOT; B) MOBBIIIAIOT

Tema: «3akajnka u ornyck» (OIIK- 4)

3anpanue Ne 1

1. Kakue npeBpaiiieHust IpoucXoAsT npu temrneparype Acl?

a) [ — A; 6) A — II; B) u3 aycrenuTta Bolensiercs Gpeppur

2. Yro Ha3bIBaeTCS 3aKaJIKOU?

a) HarpeB BhIIIE TeMIepaTyp $a30BbIX MPEBPAIICHUN U MEIJICHHOE OXJIaXKACHHE; 0) HArpeB BHIIIE
Temneparyp ¢a3oBBIX IPEBpaIeHH U ObICTpOE OXJIaKIeHHE; B) HarpeB 10 Acl u OpicTpoe
OXJIXKICHHE

3. Kakas cTpykTypa moiydaercs mocjie HU3KOro oTimycka?

a) To; 6) Mo; B) Co

3ananue Ne 2

1. Kakue npespaiieHust IpoOUCXOAsT B CTaIu Npu Temreparype Acl?

a) [ — A; 6) A — II; B) peppur pacTBopsieTcsi B ayCTEHUTE

2. Yro Ha3bIBaeTCA OTIYCKOM?

a) HarpeB 3aKaJIeHHOH cTtanu > Acl u oxJyiaxaeHre Ha Bo3lyxe; 0) HarpeB 3akajeHHoU ctanu < Acl u
OXJIQXKJICHHE Ha BO3/yX€; B) HArpeB 3aKaJleHHON CTaimu > Ac3 U OXJaKACHUE Ha BO3/yXe

3. Kakas cTpykrypa moiaydaercs mocje CpeHero oTmycka?

a) To; 6) Mo; B) Co

3ananue Ne 3

1. Kakoe npeBpallieHue NpouCXOAuT B CTAIIAX NpU Temneparype Ac3?

a) MepIIUT IPEeBpaIaeTCs B ayCTEHUT; 0) ayCTEHUT MpeBpaIlaeTcs B MEPIUT; B) peppuT pacTBOpseTCs B
ayCTEHUTE

2. UTo Ha3bIBAETCS OTHKUTOM?

a) HarpeB BBIIIE TeMIEPaTypbl (ha30BBIX MPEBPAMICHUN U OXJIAXKICHUE BMECTE C TICUbI0; 0) HarpeB BHITIE
TeMIeparypsl (pa3oBBIX MPEBpAIIEHUN U OXJIaXIEHUE Ha BO3yXE; B) HATPEB BHIIIE TEMIEPaTyphl (ha30BbIX
MIPEBPAIICHUIN U OXJIAKJECHUE B BOJIE

3. Kakas cTpykTypa nojydaercs 1nocie BbICOKOTO OTIycKa?
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a) Mo; 6) Co; B) To

3ananue Ne 4

1. Kak 0603Ha4aroTCst KpUTUYECKHUE TEMIEPaTypbl Y JOIBTEKTOUIHBIX CTaslel pH Harpese?

a) Arl, Ar3; 0) Acl, Arl; B) Acl , Ac3

2. Yem omiMyaeTcsi KpucTajuimyeckas pemerka M3ak. or Motn.?

a) popmoii IeMeHTHTa; 0) CTENEHBIO TETPArOHATBHOCTH; B) CTETICHBIO TUCTICPCHOCTH

3. Kakas Tepmoo0OpaboTka Oblia mpoBeeHa, eciau y crainu 50 momydeHa ctpykrypa Mzak + T3ak?

a) 3ak. t Harp. > Ac3; V oxi. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi. > V kp.; B) 3ak. t Harp. > Acl; V oxi. >
V kp.

3ananue Ne 5

1. Yto 0603HaYaeT UHACKC « T » B 0003HAYCHUH KPUTUYECKUX TeMIieparyp?

a) mpoliecc Harpesa; 0) BBICPIKKY MIPH HArPEBE; B) MPOIECC OXJIAXKICHUS

2. Yrto Ha3bIBaeTCA yIIydlICHUEM?

a) 3aKalika + HU3KHUI OTIyCK; 0) 3aKkajika + cpeHui OTIYCK; B) 3aKaJika + BBICOKHI OTITYCK
3. IIpu kakoit Temreparype IpOBOAUTCS CPETHUI OTIYCK?

a) 450 — 650°C; 6) 200 — 300°C; B) 350 — 450°C

3ananue Ne 6

1. Ha 9ro yka3pIBaeT HHJICKC « C » B 0003HAYCHUH KPUTHICCKUX TEMIIeparyp?
a) mpoliecc Harpesa; 0) Mpolecc OXJIAXKACHHUS; B) BBIACPKKY IIPU HATrPeBe

2. Kakyto cTpyKTypy UMEeT CTaJIb MOCIIC YIyUIIeHUs?

a) Mo; 6) M3; B) Co

3. Kakas cTpykrypa umeeT Hanbosee BRICOKYIO TBEPIOCTh?

a) To; 6) Mo; B) Co;

3ananue Ne 7

1. Uto Ha3bIBaeTCs 3aKaIKOM?

a) HarpeB BhINIE TeMIeparyp (Pa3oBbIX MPEBPAIICHUN U MEIJIEHHOE OXJIAXKIEHUE; 0) HarpeB BhIIIIE
TeMmeparyp ¢$azoBbIX MPEeBPAIICHUI U OBICTPOE OXJIaXKAeHHe; B) HarpeB 10 Acl u ObicTpoe oXaxkIeHue
2. Kak n3MeHstoTcs XapakTepUCTHKU MTPOYHOCTH, TBEPOCTH MPU OTIYCKe?

a) BO3pacTaroT; 0) He U3MEHSIIOTCS; B) MOHMKAIOTCS

3. IIpu kaxo# Temrneparype NpoBOANUTCS BHICOKHM OTITYCK?

a) 120 — 200°C; 6) 350 — 500°C; B) 500 — 650°C

3ananue Ne 8

1. Kakoe nipeBpariieHue IpOUCXOIUT B CTANIAX TP Temmeparype Ac3?

a) NEepJIMT IpeBpalaeTcs B ayCTeHUT; 0) (heppUT pacTBOPSETCS B ayCTEHUTE; B) ayCTEHUT MPEBPAIIACTCS B
MEepIuT

2. Kakas cTpykTypa uMeeT HauboJiee BBICOKYIO YIapHYIO BSI3KOCTh?

a) Co; 0) I1; B) To

3. Kaky!o CTpyKTypy UMEET CTaJlb OCJIE YIy4IlIeHNs?

a) Mo; 6) To; B) Co

3ananue Ne 9

1. Kakoe npeBpallieHre TpOUCXOIUT B JOIBTEKTOUIHBIX CTAISAX MIPHU TeMiieparype Ar3?

a) U3 aycTeHuTa BeijenseTcs Gpepput; 0) pepput pacTBOpsieTCS B ayCTEHUTE; B) ayCTEHUT MpEeBpaIlaeTcs B
MEepIUT

2. Kakoii pexum TepMo0o0pabOTKU Ha3bIBaeTCS yaydllleHHeM?
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a) 3aKayka + HU3KUHU OTITyCK; 0) 3aKalika + BEICOKHI OTITYCK; B) 3aKaJlka + CPETHUIN OTITyCK
3. Kakas cTpykTypa nojaydaercs ocjie HU3Koro oTnycka?
a) Co; 0) To; B) Mo

3ananue Ne 10

1. Kakoe npeBpailieHue TpOUCXOAUT B CTANIAX IpU Temneparype Acl?

a) ayCTEHUT MPEBPAIIACTCA B MEPIUT; O) MEPJIUT MPEBPAIIACTCS B AyCTEHUT; B) U3 ayCTEHUTA BBIJIEISACTCA
eppur

2. Uto Ha3bIBae€TCSI HOPMATU3ALUCH?

a) Harpes Bblle Ac3 1 Acm u OXJIaXKeHUE B Bojie; 0) HarpeB Boiie Ac3 1 Acm M OXJIAKJIECHHE Ha BO3IYXE;
B) HarpeB HIke Acl U oxJaxxJeHue B BOJE

3. Kakas cTpykTypa noiyyaercs nocjie CpeiHero oTmycka?

a) To; 6) Co; B) Mo

Samanue Ne 11

1. Kakoe nipeBparieHue NpoOMCXOAUT B CTANIM IIpH Temneparype Acl?

a) MepJIUT IpEeBpaIlaeTcs B ayCTEHUT; 0) GeppHuT BBIACIACTCS U3 ayCTCHUTA; B) ayCTCHHUT MPEBPAIAETCS B
MIEPJIUT

1. Kak u3MeHSIFOTCsl XapaKTePUCTUKU MPOYHOCTH U TBEPIOCTH MPHU OTIyCKe?

a) TIOHIIKAIOTCS; 0) MOBBIIIAIOTCS; B) HE U3MEHSIOTCSA

1. Kakas cTpykTypa moiay4yaeTcsl mocje BhICOKOTO OTITyCKa?

a) Mo; 6) Co; B) To

3ananue Ne 12

1. Uto Ha3pIBaeTCA yIyqIICHUEM?

a) 3aKajKa + BBICOKMH OTIYCK; 0) 3aKajKka + HU3KMH OTIYCK; B) 3aKaJIKa + CpeAHUI OTIIYCK
2. [Ipu xakoii TemnepaType NpOBOAUTCS HU3KUI OTIYCK?

a) 250 — 350°C; 6) 120 — 220°C; B) 80 — 350°C

3. Kakas cTpykrypa umeeT HanboJsee BHICOKYIO YIapHYIO BA3KOCTh?

a) Mo; 6) Co; B) To

3ananue Ne 13

1. Uto Ha3bIBaeTCS OTHKUTOM?

a) HarpeB BhINIE TeMIepaTyp (Pa3oBbIX MPEBpAIICHUN 1 OXJIAXKICHUE BMECTE C TIeUbi0; 0) HarpeB BhIIIIE
TeMreparyp $azoBbIX MPEBPAIICHU U OXJIAXKICHUE B BOJIE; B) HArPeB BBIIIE TeMIieparyp (ha30BbIX
MPEBPAIICHUI U OXJIAXICHUE Ha BO3AYXE

2. Kakast cTpykTypa umeeT Haubolee BBICOKYIO TBEpAOCTh?

a) To; 6) Co; B) Mo

3. Ilpu kako¥ Temneparype NpoBOIUTCS CPEAHUI OTITYCK?

a) 350 — 500°C; 6) 200 — 500°C; B) 500 — 650°C

3ananue Ne 14

1. Yro Ha3bIBaeTCs 3aKaJIKOU?

a) HarpeB cTajiu 10 Acl u OpicTpoe oXJIaXKJeHue; 0) HarpeB CTajM BhILIE TeMieparyp (ha3oBbIX
MpeBpaIleHU U MeJUIEHHOE OXJIAXK/ICHHE; B) HATPEB CTAJIU BBIIIE TeMIieparyp (pa3oBbIX MpeBpaLIeHUNA U
OBICTPOE OXJIAXKICHUE

2. Kakyo cTpyKTypy UMEET CTaJlb IIOCIIE YIy4IIEeHNs?

a) Co; 6) Mo; B) To

3. Ilpu xaxko# Temreparype NpOBOANUTCS BBICOKMM OTITYCK?

a) 350 — 500°C; 6) 500 — 650°C; B) 500 — 700°C
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Tema: «IIpokanuBaemocts ctanm» (OIIK- 4)

3ananue Ne |

1. Kakoe BrusiHue Ha MPOKAJIMBaEMOCTh OKa3bIBAIOT JIETUPYIOLIUE 3JIEMEHTHI,
pacTBOpPEHHbIE B ayCTEHUTE?

a) YBEJIMYUBAIOT MPOKATUBAEMOCTh; 0) YMEHBIIAIOT IPOKATNBAEMOCTh; B) HE BIUSIOT
2. Kakas 3aBUCUMOCTb MEX/y VKp 3aKaJIKi U MPOKAJIHMBAEMOCTbIO?

a) 3aBUCHUMOCTH HET; 0) IPsIMONPONIOPIIMOHAIBHAS; B) 00paTHOMPONOPIIMOHATBHAS
3. Kputnueckuil 1uameTp 3aroToOBKU ONPEAETSIOT:

a) 1o HoMorpaMme; 0) Mo KPUBOM MPOKATMBAEMOCTH; B) SKCIIEPUMEHTAIBHO

3amanue Ne 2

1. Kakas crans umeer Oosee rmy0okyro npokannBaeMocTh: 40X wiu 40XHM?
a) 40XHM; 6) 40X; B) 0OqMHAKOBYIO

2. Kakas nnaBka ctamu 38X nmMeet 6osee IIyOOKyIO TPOKaTUBAEMOCTh?

a) ¢ 3epHoM Ne 10; 6) c 3epHoMm Ne 3; B) ¢ 3epHOM Ne 6

3. B koopanHaTax «TBEpAOCTh-PACCTOSTHUE OT TOPIIA» CTPOST KPHUBBIC:

a) 3aKaJIMBaeMOCTH; 0) IPOKAIIMBAEMOCTH ; B) OXJIAXKICHUS

Saganue Ne 3

1. CrtocOOHOCTH CTaIM MOTYYaTh BBICOKYIO TBEPAOCTH MPH 3aKaJIKE HA3bIBACTCS:

a) IPOKAJIMBAEMOCThIO: 0) 3aKaIMBaEMOCTbIO; B) TOBEPXHOCTHON 3aKaJIKOM

2. Kakas cranb Oyzner umeTh Oosiee BBICOKYI0 yaapHyto Bsi3kocTh (KCU) nocne ynyuiienus:
crainsb [, umeromas 1o BceMy cedeHuto crpykrypy Corn wiu crans 11, nmerommas Ha
noBepxHocTu uzaenus Corn , a B cepaueBune — C3?

a) cranb [; 6) crans II; B) crane | u crans Il OynyT uMeTh OMMHAKOBYIO YIApHYIO BSI3KOCTD
3. Kputnueckuil tuameTp onpeaesstoT METOA0M:

a) MOBEPXHOCTHOM 3aKaJikK; 0) TOPIIEBOM 3aKaJIKH; B) 00bEMHOMN 3aKaJIKH

3amanue Ne 4

1. 3axaIMBaeMOCTh CTAJIN 3aBHCHUT:

a) OT COJIep>KaHusl JIETUPYIOLINX AJIEMEHTOB B CTajH; 0) OT CKOPOCTU OXJIAXKACHUS CTaJIH MPHU 3aKaJIKE;
B) OT COZIEpXKaHUs yIJIepo/ia B CTalln

2. HOponHbIe BKITFOUEHUS TOHWKAIOT MPOKAIUBAEMOCTb, T.K.:

a) YCKOPSIFOT TIPEBPAIllEHUE ayCTEHUTA B MAPTEHCHUT; 0) TOPMO3ST MPEBpAIllEHNE ayCTEHUTA B
MapTEHCHUT; B) CIy>KaT JOMOTHUTEIHHBIMU IIEHTPaMU EPIUTHOTO MPEBpAIllCHUs ayCTCHUTA

3. Yem ormpenensercst TBEPAOCTh MOJIYyMAapPTEHCUTHON 30HBI?

a) KOIMYECTBOM MapTEHCHUTA 3aKaJIKH; 0) KOJMUYECTBOM YIJIEpo/ia B CTAllK; B) COACPKAHUEM
JIETUPYIOIIUX 3JIEMEHTOB B CTAIH

3amanue No 5

1. Yto Ha3pIBaeTCS MPOKATUBAEMOCTHIO?

a) CIOCOOHOCTH CTaJIM 00PA30BBIBATH MPH 3aKAJIKE CTPYKTYPY MEPIUTHOTO TUIIA HA OMPEIEICHHYIO
IyOuHY; 0) CHOCOOHOCTH CTa M 00Pa30BHIBATH MPH 3aKaJKe B CEPALICBUHE ayCTEHUT; B) CIOCOOHOCTH
cTayi 00pa30BBIBATH MPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYPY Ha OTpeACIICHHYO TITyOnHYy

2. B T02BTEKTOMIHBIX CTASIX C YBETUYCHUEM COJIEPKAHUS YIIEpoia MPOKaTHBAEMOCTD:

a) TMOBBIIIACTCS; 0) MOHIKACTCS; B) HE U3MEHSETCS

3. B kakux koopauHaTaxX MOCTPOSHA HOMOTpaMMa JJisl OTpeeNieHUs] KpUTHYECKOTo quamerpa’?

a) Temreparypa — BpeMsi; 0) KpUTUUECKHUI TUaMeTp — PACCTOSTHHUE OT TOPIia; B) TBEPAOCTh —
paccTosiHie OT Toplia
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3aganue Ne 6

1. Mexay npoKaaIuBaeMOCThIO M KPUTHYECKOW CKOPOCTHIO 3aKaJIKU HAOI0MaeTCs:

a) IpSMO MPOIOPIIMOHANBHAS 3aBUCUMOCTb; 0) 00paTHO MPOMOPLKXOHATIbHAS 3aBUCUMOCTB; B)
KBaJpaTU4YHasl 3aBUCUMOCTb

2. Kakoe BiusiHME Ha IPOKAJIMBAEMOCTh OKa3bIBAOT HEMETANINYECKUE BKIIOUEHUA?

a) YMEHBIIAIOT POKAIMBAEMOCTb; 0) YBEJIIMUMBAIOT IPOKAIIMBAEMOCTh; B) HE BIUSIIOT

3. Yto sABNsAETCSA KPUTEPUEM IPOKATHBAEMOCTH ?

a) HOBEPXHOCTHAs TBEPAOCTb CTAJIM IOCIIE 3aKAJIKU; 0) KPUTUUECKUM MaMeTp; B) TBEPAOCTb
CEpJLEBUHBI CTAJIM I10CIIE 3aKaJIKH

3ananue Ne 7

1. Kakas 3aBUCHMOCTh M@Ky YCTOMUHUBOCTBIO ayCTCHUTA U TPOKAJTHMBAEMOCTHIO?

a) 00paTHO MPOMOPLUUOHATBHAS; 0) IPSAMO MPOMOPIIMOHAIBHAS; B) 3aBUCUMOCTH HET

2. [ToyeMy MpoOKaIMBaeMOCTh B HACIEICTBEHHO KPYITHO3EPHUCTOMN CTAJIH BBIIIIE YEM B
MEJKO3EpHUCTOM ?

a) TOTOMY YTO MEHBIIIE IICHTPOB MEPIUTHOTO NPEBPAICHHS ayCTEHUTA; 0) IIOTOMY YTO OOJIbIIE
IIEHTPOB MEPIUTHOTO IPEBPAIICHUS ayCTCHUTA; B) B KPYITHO3EPHUCTON CTAIIA YCKOPSIETCS
MapTEHCUTHOE TIPEBpaIlCHHE

3. Kakas cranp mmeer 60s1ee BRICOKYIO 3aKaIMBaeMOCTh: cTaib 20 nimun Y 8?

a) craib 20; 0) Y8; B) OAMHAKOBYIO

3amanue Ne 8

1. CnocobHOCTh cTasii 00pa30BBIBATH IIPU 3aKAJIKE MAPTEHCUTHYIO CTPYKTYpPY Ha ONPEACIICHHYIO

[IyOHMHY IO CEYCHUIO HAa3bIBAIOT:

a) 3aKaJIMBa€MOCTbIO; 0) MPOKATUBAEMOCTHIO; B) TTOBEPXHOCTHOM 3aKaJIKOM

2. Kakoe BiMsiHUE Ha TIPOKAJTMBAEMOCTh OKa3bIBACT BEIMYMHA HACIICCTBEHHOTO 3¢PHA CTAIN?
a) 4eM MeJb4e 3€PHO, TeM OOJIBbIIIe TPOKATUBAEMOCTD; 0) UeM KpYyITHEe 3€PHO, TEM OOJIbIIe
MIPOKAJIMBAEMOCTh; B) HACJICACTBEHHOE 3€PHO HE BIUSCT HA IPOKAINBAEMOCTh

3. Kakas cranp Y8 wim Y10 npu onTUManbHOE TEMIIEpaType HMeeT 0osiee ITyOOKYIo
MIPOKAIUBAEMOCTh?

a) ¥8; 6) Y10; B) omuHaKoOBYIO

3ananue Ne 9

1. Yro Ha3bIBAa€TCS MOIYMAapTEHCUTHONU 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BiMsiHHE OKa3bIBaOT HA IPOKAJIMBAEMOCTb OKCHIBI M1 NHTEPMETAJUIAIbI?

a) YBEITMYUBAIOT MTPOKATMBAEMOCTH;0) YMEHBINIAIOT MPOKAJINBAEMOCTb;B) HE BIHSIOT

3. Kakas ctanp umeet 6oee ry0oKyto MPOKaTuBaeMOCTh?
a) 40; 6) 40X; B) 40XI'P

3amanme Ne 10
1. Yto Ha3bIBaETCS KPUTHUECKUM TUAMETPOM?

a) MaKCUMaJIbHBIN AMAMETP 3arOTOBKH, KOTOPBIN MPOKAINBAETCS 10 MOTYMapTETCUTHON CTPYKTYpHI B
cepAleBUHe; 0) MUHUMAaJIbHBINA AUaMETp 3arOTOBKH, KOTOPBIN MPOKAIUBAETCS A0 MOJTyMAPTEHCUTHOM

CTPYKTYpHBI B CEPIICBHHE

2. JlernpoBaHHas cTajlb UMEET BBHICOKYIO MPOKATMBAEMOCTb, €CIIH JETUPYIOIIUE STEMEHTHI

a) paCTBOPEHBI B ayCTCHUTE; 0) HAXOAATCS B COCTMHEHUSIX KapOUI0B M MHTEPMETAIITHIOB; B)
pacTBOPEHBI B ayCTCHHUTE, a TAK)KE HAXOSATCS B COSTUHEHHUSIX KapOHUIOB M MHTEPMETAIUIH IOB
3. Kakas nmnaBka cranu 25XI'T umeet Oosnee niryO0oKy10 IpOKaIuBaeMoOCTh?

a) ¢ 3epHOM Ne 4; 6) ¢ 3eproM Ne 6; B) ¢ 3epHOM Ne 2
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3amanue Ne 11

1. OT 4ero 3aBUCUT TBEPAOCTH MOJYMAPTEHCUTHOM 30HBI?

a) OT COZIEpPKaHMs yIIIeposa B CTaju; 0) OT CoJepKaHUs JIETHPYIONINX JIEMEHTOB B CTaJIU; B) OT
KOJIMYECTBO MapTEHCUTA

2. [IpokaiMBaeMOCTh HACIEACTBEHHO KPYITHO3EPHUCTOM CTAJIM BBIIIE YEM MEIKO3EPHUCTOM, TIOTOMY
4TO:

a) B KPYITHO3EPHHUCTON CTalIM YCKOPSIETCS MApTEeHCUTHOE TIpeBpalieHue; 0) 6oblie HEHTPOB
MEePIUTHOTO IPEBPAIICHUS ayCTEHUTA; B) MEHBIIE LIECHTPOB MEPIUTHOTO MIPEBPALIICHHS ayCTEHUTA

3. Kakas cranu umeet 6oee mIy0oKyro MpoKanmnBaeMocTh: ctaib I ¢ Vipl = 100°/cex wu ctains Il ¢
Vxpll = 200°/cex?

a) OMHAKOBYIO; 0) ctanb [; B) crams 11

3amanue Ne 12

1. Yto Ha3bIBaETCS 3aKaTUBACMOCTHIO?

a) CIIOCOOHOCTH CTaJIM 00OPa30BbIBATh MAPTCHCUTHYIO CTPYKTYPY Ha ONPEACIICHHYIO IITyOHUHY; 0)
CIOCOOHOCTH CTaJIH MOJIyYaTh BHICOKYIO TBEPJOCTh MPH 3aKAJIKE; B) CIOCOOHOCTH CTAN
00pa30BbIBaTh MEPIUTHYIO CTPYKTYPY IIPU 3aKaliKe

2. Kakas nnaBka cranu 45 umeet 0oiiee yOOKyI0 MTPOKAJTHMBAEMOCTh?

a) ¢ 3epHoM Ne 3; ©) c 3eprom Ne 6; B) ¢ 3epHOM Ne §

3. [IpokanuBaeMOCTh JOIBTEKTOHMIHOM CTAJU 10 CPABHCHUIO C 3a9BTEKTOUTHOM

a) Oosbliiie; 0) MEHBIIIE; B) OJUHAKOBA

Saganue Ne 13

1. TBepOCTh MOIYMapTEHCUTHON CTPYKTYPBI 3aBUCHT OT:

a) coiep KaHus yIVIeposia B CTalu;0) COAEpIKaHUs JISTUPYIOLIMX 3JIEMEHTOB B CTAJIM;B) KOJMUYECTBA
MapTEHCUTA 3aKaJIKU

2. Kakas cranp umeet 6osee m1y0OKyI0 MpoKainBaeMocTh: ctaib 50 miu S0XDA?

a) ctasb 50; 0) SOX®DA; B) 0OMHAKOBYIO

3. Kakoe BinusiHME Ha IPOKAJIMBAEMOCTh OKa3bIBAIOT BKIIOYaHUS KapOua0B?

a) YMEHBIIAIOT MPOKATMBAEMOCTb;0) YBEIHMYNBAIOT IPOKAIIMBAEMOCTh; B) HE BIUSIIOT

3ananue Ne 14

1. Mex 1ty yCTONYMBOCTBIO ayCTEHNUTA U MPOKAIMBAEMOCTBIO CYLIECTBYET:

a) MPSIMOTIPONIOPIIMOHAIbHAS 3aBUCUMOCTD; 0) 00paTHONPONOPLIMOHANIbHAS 3aBUCUMOCTb; B)
KBaJlpaTU4yHasi 3aBUCUMOCTD

2. HoponiHbIe BKIIIOUEHUS, HEPACTBOPEHHBIE B AyCTEHUTE

a) YBEJIMUYMBAIOT IPOKAJIMBAEMOCTh; 0) YMEHBINIAIOT MPOKATMBAEMOCTb; B) HE BIMIIOT Ha
MIPOKAJIMBAEMOCTh

3. B Kakux KoOpIuHaTax CTPOSIT KPUBbBIE MPOKATMBAEMOCTH?

a) TBEP/IOCTh — PACCTOSIHUE OT TOpIa; 0) TeMIieparypa — BpeMsl; B) TeMIepaTrypa — KPUTUUECKUI
IUameTp

3amganue Ne 15

1. B koopinHaTax «IuaMeTp 3arOTOBKM — PACCTOSIHUE OT TOPIA» CTPOAT:

a) IUarpamMmy MpoKaaTuBaeMOCTH; 0) HOMOTPaMMY; B) KPUBYIO OXJIAXKICHUS

2. Kakas mnaBka cramu 18XI'T nmeet 6osee Tiy00OKyr0 TPOKAITMBAEMOCTh?

a) ¢ 3epHOM Ne 4; 6) c 3eprom Ne 7; B) ¢ 3epHOM Ne §

3. Ilpu onpeneneHnH MPOKAIMBAEMOCTH 32 TITIYOHHY 3aKaJIeHHOW 30HBI IPHHUMAIOT 30HY CO
CTPYKTYpPOU:

a) 50% M3 u 50% IT; 6)50% M3 u 50% C3; B) 50% M3 u 50% T3

Samanne Ne 16
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1. IIpokanuBaeMOCTh 3a3BTEKTOMIHOM CTAJIM 10 CPABHEHUIO C 3BTEKTOUTHOM

a) Oospiie; 0) MEHBIIE; B) HE U3MEHSETCS

2. Yro Ha3bIBaeTCs KPUTHUECKUM THaMETPOM?

a) MaKCUMaJbHBIA AUAMETP 3arOTOBKH, KOTOPBII MPOKAJIMBAETCS A0 MOTYMAapTEHCUTHON CTPYKTYpPHI B
cepAUeBUHE; 0) MUHUMAJIbHBII TMaMETP 3ar0TOBKU, KOTOPBIN IPOKAJIMBAETCS 10 1OJIyMapTEHCUTHON
CTPYKTYpPBI B CEp/ILIEBUHE;

3. 3akanuBaeMoCThb cTalid Y 8 M0 CpaBHEHMIO CO cTalbio 30

a) Oospiiie; 0) MEHBIIE; B) HE H3MEHSACTCS

3amanue Ne 17

1. Kputnueckuii 1uaMeTp 3aroTOBKM HaXOAT:

a) HKCIIEPUMEHTAJIbHO; 0) 10 HOMOTpaMMe; B) 110 KPUBOH NTPOKaIMBaEMOCTH

2. Kaxkas cranp umeet 6osee nryOoKyro mpokanuaeMocTh: ctanb 30 umu 30XIT'CA

a) onuHaKoByto; 0) ctanb 30; B) 30XI'CA

3. KapOupl 1 OKCHJIbI TIOHMKAIOT ITPOKATIMBAEMOCTbD, T.K.:

a) TOPMO3SAT NPEBPALLCHNUE ayCTEHUTA B MApTEHCUT; 0) CIIyXaT JONOJIHUTEIbHBIMU LIEHTPaMU
NEPIUTHOTO MPEBPAILICHNS AyCTEHUTA; B) YCKOPSIOT MPEBPAIICHUE ayCTCHUTA B MAPTCHCUT

3ananue Ne 18

1. Kakas cranb umeet 6osiee BBICOKYIO 3aKaIMBaeMOCTb: cTaib 20 win Y8?

a) crainb 20; 0) Y8; B) OAMHAKOBYIO

2. Yto Ha3bIBaETCS MPOKATUBAEMOCTHIO?

a) CITOCOOHOCTH CTAT 0OPA30BHIBATH IPH 3aKAJIKE AyCTEHUT HA ONPE/CIICHHYIO TIIyOuHy; 0)
CHOCOOHOCTD CTaI 00pPa30BBIBATH MIPH 3aKAJIKE MAPTEHCUT Ha OMPEEICHHYIO TIIyOUHY; B)
CTIIOCOOHOCTH CTaJI 00PA30BBIBATH MPH 3aKAJKE CTPYKTYPY MEPIUTHOTO THUIIA HA ONIPEICIICHHYIO
IyOuHY

3. C yBenuueHueM pa3Mepa 3epHa ayCTEHUTA MTPOKAITMBAEMOCTh

a) yMeHbIlIaeTcs; 0) yBeIUYMBACTCS; B) HE U3MEHSETCS

3ananue Ne 19

1. JlerupoBaHHas CTaJlb UMEET BBICOKYIO MPOKAIMBAEMOCTD, €CJIN JIETUPYIOLIUE 3JIEMEHTHI:

a) paCTBOPEHBI B ayCTEHUTE M HAXOJATCS B COSMHEHUAX KapOU0B U HHTEPMETAJUIN/IOB; 0) HaXoAATCs
B COEJIMHEHUSAX KapOHUI0B M MHTEPMETAJUINJIOB; B) PAaCTBOPEHBI B ayCTCHUTE

2. Kakas cranb umeet 6osee rmyOoKyro mpokainuaeMocth: ctaib I ¢ Vkpl = 100°/cex nmu crans 11 ¢
Vipll= 10°/cex

a) cranb [; 6) crans II; B) oguHakoByrO

3. KakuM MeTo/1oM OTnpeAesitoT KpUTHISCKUM TuaMeTp?

a) 00BEMHOI 3aKaliku; 0) TOPLIEBOM 3aKalKK; B) TOBEPXHOCTHOM 3aKalIK1

Tema: «3nococToiikne matepuaansdy (OIIK- 4)

3aganue Ne 1

1. Hudpst B MapkupoBke mareprana Al'-1500 yka3bIBaroT:

a) mpeJies MPOYHOCTh; 0) 1aBlIeHNe PECCOBAHMS; B) YIAapHYIO BSI3KOCTb.
2. Haknen 3akanennoii ctanu 110I'13J1 oGecieunBaeT TBEPAOCTD:

a) HB 600; 6) HB 200; 8) HRC 60.

3. 3HOCOCTOMKOCTh 0OecTeynBaeT:

a) BBICOKAs IJIAaCTUYHOCTBH; 0) BHICOKAsl TBEPJOCTh; B) HU3KAsl TBEPAOCTb.

3amanme Ne 2

1. U3HOCOCTOMKOCT OO€ECIIeUnBaALT:
a) BBICOKHUI KO3((UIMEeHT TpeHUsl; 0) BbICOKasl yapHasi BI3KOCTb; B) HU3KHH KOA(PPHUIMEHT TPEHUs
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2. Xumuueckui cocras ctaau 111X 15:

a) 1%C, 1,5%Cr; 6) 1%C, 15%Cer; B) 0,1%C, 15% Cr.
3. I'paput AI'-1500 paGorocmocobeH mpu HarpysKe:
a) no 10MlIIa; 6) no SMlIla; B) no 2Mlla.

3amanue Ne 3

1. I3HOCOCTOMKOCTH 0OECIIeUnBaLT:

a) BBICOKAsl TBEPJIOCTH; 0) BBICOKAS TUIACTUYHOCTH; B) BEICOKUN KOA(DPHUITUEHT TPESHHUSI.

2. byksa «IlI» B mapkupoBke ctaynu [IIX15 yka3biBaer:

a) IUIaKOBBIH Meperuias; 0) IMapuKOMOIIMITHUKOBAs CTallb; B) CTAIb I U3TOTOBJICHUS IIAPHUPOB.
3. I'padut AT'-1500 paboToCiocOOEH P CKOPOCTSAX CKOJBKCHHUS:

a) o 25Mm/cex; 6) mo 100 m/cex; B) m0 50 m/cexk.

3amanue No 4

1. Cranp IX15 B HCXOAHOM COCTOSIHUU UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) GeppuT; B) HEpIUT+KApOUIBI.

2. Bun Tepmuueckoit 00paboTku, 00ecredrBarofii BHICOKYI0 H3HOCOCTOWKOCTh ctanu 111X 15:
a) 3aKayika + HU3KHUU OTITyCK; 0) 3aKajika +BBICOKUI OTITYCK; B) HOPMaJIA3AIIHSL.

3. Aucynbdua MonubaeHa coXpaHseT cMa3bIBarollee AeUCTBUE A0 TeMIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 5

1. BbICOKY10 M3HOCOCTOMKOCTH JIeTaiei MalliH 00ecreynBacT:

a) IPUMEHEHME KUJKUX U TBEPJbIX CMa30K; 0) yJIydllIeHUE; B) HOpMaIu3alusl.
2. I'pacdut coxpansier cMa3bIBaroliee JeHCTBUE 10 TEMIIEpaTyp:

a) 150°C;6) 450°C; B) 600°C.

3. Cranp IIIX15 noaBsepraroT 3akajike ¢ TEMIIEPATYPBbI:

a)t>Acs3; 6) t> Acm; B) Aci <t < Acm.

3ananue Ne 6

1. 3HOCOCTOlKAas CTallb:

a) Ct5xn; 0) 110I'13JI; B) cTans10.

2.Ctpykrypa ctanu [IX15, oGecnieunBaromas BEICOKYI0 H3HOCOCTOMKOCTE:
a) COpOUT 3aKaJKu; O) TPOCTUT OTIYCKA; B) MAPTEHCUT OTITyCKa + KapOHIbI.
3. Hutpun 60opa coxpaHsieT cMa3biBaroliee AeicTBre 10 TEMIEepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 7

1. Cranp 110T°13JI nociie TUThS UMEET CTPYKTYPY:

a) nepyut; 6) hepput; B) aycTeHUT + KapOUIbI.

2. [Tocne TepmooOpadoTku aetanu u3 cranu [1IX15 1omKHE KMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; B) HRC 30.

3. MerannodropomniacToBas JeHTa - 3TO:

a) ctalb; 0) JIaTyHb; B) KOMITO3UITHOHHBIA MaTepHal.

3ananue Ne 8

1. MeramnodropormacToBas IEHTa COCTOUT:

a) IaTyHb, pToporacT; 6) oJoBIHUCTas OpoH3a, (HTOPOIIIACT, TUCYIL(UT MOIUOIEHA, CTATbHAS
JIeHTa; B) qucynbdua monubaeHa, Groporacr.

2. TBepoit cMa3KoOU SIBIISIETCS:

a) HUTPHJ TUTaHa; 0) HUTPHUI KPEMHUS; B) TUCYIb(UT MOTUOIeHA.
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3. Xumnueckuii coctas ctaiau 1101'13J1:
a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

3amanue Ne 9

1. 3akanka cranmu 110I'13J1 oGecrieunBaer:

a) pactBopeHue kapouaos; 6) nonyuenue 100% maprencurta; B) nonyuenue 100% deppura.
2. TBepnoil cMa3Koil sIBIISIETCSA:

a) HUTPUJI TUTaHa; 0) HUTPUJ KPEMHUS;, B) HUTPHU Oopa.

3. B kauecTBe M3HOCOCTOWKOTO MOKPHITUS UCTIOIB3YIOT:

a) HUTPUJI TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTpHU Oopa.

3amanue Ne 10

1. Crioco6 HaHeceHUs! HUTpUA TUTaHA Ha pabouyro MOBEPXHOCTb:
a) MEXaHUYECKHi; 0) MOHHO-TUIA3MEHHBIH; B) JIEKTPOXUMUYCCKHU.
2. TBepnoil cMa3Koil sSIBIISIETCSA:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHHUS; B) TpaduT.

3. Ilocne 3akanku ctanp 110I'13J] umeer TBEpAOCTS:

a)HB 600;6) HB 200; B) HRC 60.

3amanme Ne 11

1. I3HOCOCTOMKOCThL 00OCCIICUNBACT:

a) BBICOKAs TUIACTHYHOCTH; 0) BBICOKAs TBEPAOCTh; B) HU3KAas TBEPIOCTb.
2. Xumunueckui cocras ctanu 111X 15:

a) 1%C, 1,5%Cr; 6) 1%C, 15%Cer; B) 0,1%C, 15% Cr.

3. I'padut AT'-1500 paGoToCIOCOOEH TP CKOPOCTSAX CKOJBKCHHUS:

a) 1o 25mM/cek; 6) 1o 100 m/cex; B) 1o 50 m/cek.

3aganue Ne 12

1. U3HOCOCTOMKOCTH 00ECTIEUNBAET:

a) BBICOKHH K03(pPUIHeHT TpeHus; 0) BbICOKas yaapHas BA3KOCTb; B) HU3KUI KO3(DPUIIMEHT TpEeHUS.
2. byksa «IlI» B mapkupoBke ctanu [I1X15 yka3biBaer:

a) IUTaKOBBIH Meperuias; 0) MapuKOMOIIMITHUKOBAs CTallb; B) CTAIb I U3TOTOBICHUS IAPHUPOB.
3. Qucynbdua MmoaubaeHa COXpaHsIeT cMa3bIBaloIlee JEHCTBUE 10 TEMITEPATyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 13

1. 3HOCOCTOMKOCTH 00ECTIEYNBAET:

a) BBICOKas TBEPJIOCTH;0) BHICOKAS TUIACTUYHOCTH; B) BBICOKUH KOO(PPUITUEHT TPEHHUS.
2. Crans IIX15 B HICXOAHOM COCTOSTHUM UMEET CTPYKTYPY:

a) hepput+ nepnut; 6) hbepput; B) mepauT+KapOUIbI.

3. Crans I1IX15 B UCXOIHOM COCTOSIHUM UMEET CTPYKTYPY:

a) hepput+ nepnut; 6) hepput; B) mepauT+KapOUIBI.

3ananue Ne 14

1.Bua repmuueckoii 00paboTku, 0O6ecredrBaronfi BBICOKYI0 H3HOCOCTOWKOCTh cTanu X 15:
a) 3aKaika + HU3KUN OTITYCK; 0) 3aKayika +BBICOKUN OTITYCK; B) HOPMaJIU3AIIHSL.

2. Cranp IX15 moaBeprarot 3akajike ¢ TeMIEpaTyphl:

a)t> Acs; 0)t > Acm; B) Aci <t < Acm.

3. Hutpun 60pa coxpaHseT cMa3bIBaloIiee JeHCTBHE 10 TEMIIEPATYD:

a) 150°C; 6) 450°C; B) 600°C.

3amanme Ne 15
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1. BBICOKYI0 M3HOCOCTOWKOCTD JieTajell MallluH 00ecreurnBaeT:

a) MPUMEHECHHE KUJIKMX U TBEPBIX CMA30K; 0) yJIydIlICeHHE; B) HOPMaTU3aIlHsl.
2. Crpykrypa cranmu IX15, obecnieunBarorast BBICOKYIO H3HOCOCTOWKOCTb:

a) copOMT 3aKalKK; 0) TPOCTUT OTIYCKA; B) MAPTEHCHUT OTITyCKa + KapOHIbI.

3. MeramnodroporniacroBas JeHTa - 3TO:

a) cTajb; 0) JIaTyHb; B) KOMIIO3UITMOHHBIA MaTepUa

Samanue Ne 16

1. 3nococToiikas cTalib:

a) Ct5xn; 0) 110I'13JT; B) crans10.

2. [Mocne TepmooOpadoTku aeranu u3 cranu [1IX15 10mKHB UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MetamnodroporuractoBasi JISHTa COCTOUT:

a) J1aTyHb, GToporiacT; 0) oJIoBIHKCTas OpoH3a, (GTOPOIIACT, TUCYIb(UT MOJIUOIEHA, CTATbHAS

JIeHTa; B) qUCynb(ur MmonubaeHa, propormacr.

3apanue Ne 17

1. Cranp 110I°13JI nociie TUThS UMEET CTPYKTYPY:

a) epyuT; 0) heppur; B) ayCTCHUT + KapOUIbI.

2. TBepnoil cMa3Kou ABISETCA:

a) HUTPUJ TUTaHa; 0) HUTPHU] KPEMHUS; B) AUCYIb(UI MOINOICHA.
3. B xauecTBe U3HOCOCTOMKOI'O MOKPBITHS UCIOJB3YIOT:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTPUA Oopa.

3ananue Ne 18

1. Xummnueckuii cocras ctanu 1101°13J1:

a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

2. TBepnoil cMa3Kou ABIsETCA:

a) HUTPUJ TUTaHA; 0) HUTPHU] KPEMHUS; B) HUTPUA Oopa.

3. Cnoco0 HaHeceHHs] HUTpUa TUTaHa Ha pabOUyI0 MOBEPXHOCTD:
a) MEXaHUYECKU; 0) MOHHO-IIJIa3MEHHBIN; B) 3JIEKTPOXUMUYECKHI.

3aganue Ne 19
1. 3akanka cranu 110I'13JI oGecrieynBaer:

a) pactBopeHue kapouaoB; 0) moryuenue 100% maprencura; B) momydenue 100% deppura.

2. TBepaoil cMa3Koi sSIBISIETCS:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHHUS; B) rpadur.

3. Lludpsr B mapkupoBke Matepuana AI'-1500 yka3piBaror:

a) mpeJieN MPOYHOCTh; 0) JaBJICHUE MPECCOBAHUS; B) YIAPHYIO BA3KOCTb.

3amanne Ne 20

1. ITocne 3akanku cranp 110I'13J1 umeeT TBEpAOCTSD:

a)HB 600;6) HB 200; B) HRC 60.

2. Haknen 3akanennoii ctanu 110I'13J1 oGecieunBaeT TBEPAOCTD:
a) HB 600; 6) HB 200; 8) HRC 60.

3. I'paput AI'-1500 paGorocriocobeH mpu Harpyske:

a) no 10MlIla; 6) no SMlIla; B) no 2Mlla.

3amanme Ne 21

1.113HOCOCTOMKOCTh 00SCIIEUNBACT:

a) BBICOKAsI TNIACTUYHOCTH; 0) BBICOKAsI TBEP/IOCTh; B) HU3KAsI TBEPIOCTD.
2. Ilocne 3akanku ctans 110I'13J1 umeer TBEpAOCTD:
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a)HB 600; 6) HB 200; B) HRC 60.
3. I'padur AT'-1500 paGoTocrnocoOeH nmpy Harpy3Ke:
a) mo 10MIIa; 6) no 5SMlIla; B) mo 2Mlla.

3ananue Ne 22

1. 3HOCOCTOIKOCTH 0OECTIeynBaceT:

a) BBICOKMI KO3((UIIMEHT TpeHUs; 0) BRICOKask yaapHasi BI3KOCTb; B) HU3KUI KO (DUIIMEHT TPEHHUS.
2. TBepaoil cMa3Kou SIBISETCS:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTpUA Oopa.

3.MetamnodroporiacToBas JI€HTa COCTOUT:

a) maTyHb, GTOPOIUIACT; 0) OJOBSIHUCTAsE OpOH3a, PTOPOILIACT, TUCYIL(GUI MOITHOICHA, CTATbHAS
JIeHTa; B) AUCYIb(ua MonubdaeHa, GToporuiacT.

3amanue Ne 23

1. I3HOCOCTOMKOCTH OOECIIeUnBaLT:

a) BBICOKAsl TBEPJIOCTH; 0) BBICOKAS TUIACTUYHOCTH; B) BRICOKUN KOI(DPHUITUEHT TPEHHUS.
2.3akanka cranu 110I'13JI obecnieunBaert:

a) pactBopeHue kapouaos; 0) nonyuenue 100% maprencuTta; B) nonyuenue 100% deppura.
3. MeramnodroporactoBast JeHTa - 3TO:

a) cTanb; 0) TaTyHb; B) KOMIIO3UIIMOHHBII MaTepHal.

3aganue Ne 24

1.Bun repmuueckoit 00pabOTKH, 00€CIIeUnBaIOUINA BRICOKYIO H3HOCOCTOMKOCTH cTtanu X 15:
a) 3aKajKa + HU3KHUH OTIycK; 0) 3aKaJika +BbICOKUI OTIYCK; B) HOPMaIU3alHus.

2. Xumnueckuit coctas ctanu 110I'13JI:

a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

3. Hutpun 60opa coxpaHsieT cMa3blBarollee 1eHCTBUE 10 TEMIEPaTyp:

a) 1500°C; 6) 4500°C; B) 6000°C.

3ananue Ne 25

1. BbICOKY10 M3HOCOCTOMKOCTH JI€Tanei MalliH 00ecIe ynBacT:

a) MPUMEHEHHE KUJKUX U TBEPJIBIX CMa30K; 0) ylIydIlleHHEe; B) HOpMaIU3aIusl.
2. Crans IIX15 B HICXOAHOM COCTOSTHUM UMEET CTPYKTYPY:

a) hepput+ nepnut; 6) hbepput; B) mepauT+KapOUIHI.

3. I'padut AT'-1500 paGoToCcrocoOeH Mpr CKOPOCTSIX CKOTBKEHUS:

a) 1o 25m/cexk; 0) no 100 M/cexk; B) 10 50 m/cek.

3ananue Ne 26

1. 3HOCOCTOMKAs CTaJIb:

a) Ct5km; 6) 110I'13JI; B) crans10

2.byksa «I1I» B mapkupoBke cranu LIIX15 yka3biBaer:

a) IUTaKOBBIH Meperuias; 0) MapuKOMOIIMITHUKOBAs CTallb; B) CTAb I U3TOTOBICHUS IAPHUPOB.
3. I'padut AT'-1500 paGoTocmocobeH nmpu Harpys3Ke:

a) mo 10MIIa; 6) no 5SMlIla; B) mo 2Ml1a.

3ananue Ne 27

1. Cranp 110I'13JI nociie muThst UMEET CTPYKTYPY:

a) nepiaut; 0) peppuT; B) ayCTEHUT + KapOUIbI.

2.Crpykrypa ctanu IIX15, o6ecnieunBaromiasi BICOKYIO H3HOCOCTONKOCTb:
a) copOuUT 3aKalikH; 0) TPOCTUT OTITyCKa; B) MAPTEHCUT OTITYCKa + KapOHIbI.
3. I'padut coxpanseT cma3bpIBaOIIee JeHCTBUE 10 TEMIIEPATYD:

a) 1500C; 6) 4500C; B) 6000C.
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3amanue Ne 28

1. ITocne 3akanku ctanp 110I'13J1 umeet TBEpAOCTD:

a)HB 600;6) HB 200; B) HRC 60.

2.TBepnoii cMa3KoM SBISETCS:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTpHU Oopa.

3.MeramnodToporniacToBas JIEHTa COCTOUT:

a) J1aTyHb, GTopoIrIacT; 0) oJIOBIHKUCTAas OpOoH3a, (PTOPOIIACT, TUCYIb(UT MOJIUOIEHA, CTATbHAS
JIeHTa; B) qucynbdua monubaeHa, Groporacr.

3ananue Ne 29

1.3akanka cranu 110I'13JI obecrieunBaer:

a) pactBopeHue kapouaos; 0) nmoyuenue 100% mapreHcuta; B) noyuenue 100% deppura.
2. TBepaoil cMa3Kou SIBJISETCS:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) AUCYIb(UI MOINOIeHA.

3. MetamnodroporiactoBas JIeHTa - 3TO:

a) cTtalb; 0) JIaTyHb; B) KOMIIO3UI[TUOHHBIA MaTepUal.

3amanue Ne 30

1. Xumunueckuii cocras ctaimu 110I'13JI:

a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

2. ITocne TepmooOpadoTku aetanu u3 ctanm LIX15 1omKHb IMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; B) HRC 30.

3. Hutpun 60opa coxpaHsieT cMa3blBaroliee AeicTBre 10 TEMIEepaTyp:

a) 1500C; 6) 4500C; B) 6000C.

Tema: «lIBeTnble ciuiiaBb» (OIIK- 4)

3ananue Ne |

1. Kakoe 3nauenue 6B umeet nropamtomus J[16 mocne 3akanku u ctapeHus?

a) 6B ~ 1000 MIIa; 6) cB ~ 450 MIIa; B) 6B ~ 1500 MIla

2. MoxHO 11 110 CTPYKType AByX(pa3Hoii JatyHu (o +f3) CyauTh o cosiep’kaHnuu B HEMl IMHKA?
a) HeJb34; 0) MOXKHO MHOT/IA; B) MOXKHO BCET/Ia

3. Kakyto ¢popMy UMEIOT NIEPBUYHBIE 0L KPUCTAJIBI KPEMHHUS B CUITyMUHE?

a) ICHPUTHYI0; 0) UTOJIBYATYIO; B) TPaHEHYIO

3ananue Ne 2

1. Kaxoii U3 cruiaBoB sIBISIETCSl OJHO(A3HON O-TaTyHBIO?

a) JI56; 6) bp.C-30; B) JI8O

2. KakoBa MUKpOCTpyKTypa cuitymMmuHa AJI2 npu KOMHaTHOM TeMiieparype nocie MOAUPUIMPOBaHUS?
a) a-(asza + »BTeKTHKA; 0) 0-(a3a; B) KPEMHHI U IBTEKTHKA

3. C kakoil 1enpio BBOAAT Mejib B ciiaB b837?

a) JJIs TIPeIOTBPAILEHUS JIMKBALIMH [0 XMMUYECKOMY COCTaBy; 0) /75 IpeloTBpaIlieH s TUKBALIMU 1O
YACTFHOMY BeCy MPH KPUCTAJUTU3AINN; B) JJISl YITyUIICHUS JINTEHHBIX CBONUCTB

3amanme Ne 3

Kakne koMIoHeHTHI BXOJIIT B cocTaB ciuiaBa JI68?

a) MeIlb — 0JIOBO; 0) Melb — CBUHEII; B) ME[b — ITUHK

2. Kakoii pexnm TepMo0oOpabOTKH BOCCTAHABIMBALT MIIACTUYHOCTH XOJIOHOAE(hOPMUPOBAHHBIX
naTyHen?

a) OTIKUT PEeKPUCTAILTU3ALNY; 0) 3aKaJiKa U CTApPEHUE; B) 3aKallka U OTIYCK
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3. Kakue cruaBsl Ha3bIBalOTCS 1ypajllOMUHAMu?
a) CIUIaB aTFOMHUHUN — MeIb — Mar"uii; 0) CIijiaB aJIOMUHUM — KPEMHUH; B) CIJIaB ATFOMUHAN —
KeJe30 — MapraHery

3amanue Ne 4

1. Onpenenuth XuMHUECKUil coctas cruiasa JI68

a) muHK 68% + mMeap 32%; 6) menb 68% + onoBo 32%; B) menb 68% + 1uHK 32%
2. Kakue kKoMIOHEHTHI BXOAAT B cocTaB ciuiaBa bp.O-10?

a) Mellb — IWHK; 0) MeIb — OJIOBO; B) MEIb — CBHUHEII

3. VI3 mpuBeIEHHBIX HUKE CIUIABOB BEIOPATh MEITBXHOP

a) crutaB MH19; 6) crmaB MHII15-20; B) crimas JIK80-3

3amganue No 5

1. Kakoii 0CHOBHOM JIETUPYIOIIUIA 3JIEMEHT U B KAKOM KOJIMYECTBE BXOAUT B COCTAB AypaIFOMUHA?
a) kpemuuit — 13%; 6) menp — 4,5%; B) omoBo — 10 %

2. Kakoii U3 IpuBEICHHBIX HIKE CIIJIABOB HanOoJIee JICTKHUI?

a) JI80; 6) b83; B) /116

3. K xako#i cucteMe otHOcuTCS ciuiaB AMI?

a) aJJIOMUHUN — KPEMHMUI; 0) aIFOMUHUN — MarHuii; B) aJIlOMUHUN — MapraHeil

3ananue Ne 6

1. Kakne koMIOHEHTHI BXOIAT B cocTaB ciuiaBa JI68, u kak oH Ha3bIBaeTcs?

a) Melb — OJIOBO; OJIOBSIHHAsl OpoH3a; 0) Meb — LIMHK; JIaTyHb; B) MEJlb — CBUHEII; CBUHIIOBas
Opon3a

2. Kakoii 13 npuBeICHHBIX HUXKE CIIJIAaBOB 00J1a1aeT aHTU(PUKIITMOHHBIMH CBONCTBAMHU?

a) J116; 6) bp.C-30; B) AJI-4

3. KakoBa MUKpPOCTPYKTypa X0JI0HO-Ae(hOPMUPOBAHHON O-TaTyHU TIOCIIE OTKUTa?

a) CBETJIbIE OCH JICHJIPUTOB; 0) BBHITSHYTHIC 3€pHA; B) 3€pHA C MPABUIILHON OTpaHKOM

3amanue Ne 7

1. Kakue crinaBbl Ha3bIBAKOTCS 1ypaIFOMUHAMU ?

a) crutaB Al — Cu — Mg; 6) crinaB Al — S; B) crutaB Al — Fe — Mn

2. Kakyto popmy UMEIOT mepBUYHBIE KPUCTAIIIBI KPEMHUS 10 MOAU(PHUIIMPOBAHKS B CUITyMUHE?
a) LIapOBUAHYI0; 0) UTOJIBYATYIO; B) TPAHEHYIO

3. VI3 mpuBeneHHBIX HIKE CIUIAaBOB BBIOpaTh Hanbosee JerKuii

a) J116; 6) JI80; B) b83

3anganue Ne §

1. U3 npuBeIeHHBIX HUKE CIUIAaBOB BbIOpaTh HanboJsee Jerkui

a) JI80; 6) b83; B) 116

2. Kakue koMIOHEHTHI BXOAAT B cocTaB cruiaBa bp.C-30?

a) MeJlb — CBHUHEII; 0) Mellb — aJIFOMHHUI; B) Meb — ITUHK

3. Kakoli 13 nprBeIEHHBIX HUKE CIUIaBOB SBISAETCA ypPaTFOMUHOM?

a) AJI2; 6) [116; B) bpAXK-9-4

3ananue Ne 9

1. Kakue koMIOHEHTHI BXOJAT B cocTaB ciuiaBa bp.Od6-0,27

a) Meab — 0J10B0 — (ocdop; 6) uHK — 0710B0 — (ocdop; B) alltOMUHUNA — 0JI0BO — (ocdop
2. Kaxkoif 13 mpuBEeICHHBIX HIHKE CIIABOB 00JaaeT aHTU(PUKIIMOHHBIMHU CBOMCTBAMU?

a) AJl4; 6) [116; B) bp.C-30
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3. K kakoii rpynne criaBoB oTHocutcs cras JIL[16K4?
a) neopMUpyEeMBbIM, TEPMUUECKHU YIIPOUHSIEMBIM; 0) TUTCHHBIM; B) 1e(pOPMUPYEMBIM, TEPMUUYECKH
HEYIIPOYHSIEMBIM

3ananue Ne 10

1. KakoBo cpeaHee mpoIeHTHOE coAepkaHue Maruus B criaBe /(167

a) 1,5 %; 6) 4,3 %; B8) 0,6 %

2. K kakoii rpymniie criaBoB oTHocuTcs cruiaB JIL[16K47?

a) 1e(pOpMUPYEMbIM, TEPMUYECKH YIIPOUHIEMBIM; 0) TUTEHHBIM; B) Ae(POPMUPYEMBIM, TEPMHUUECKU
HEYIPOYHSIEMbIM

3. K kakoii cucreme otHocurcs crias MH19?

a) Mellb — HHKEJb; 0) Melb — HUKEJb — IUHK; B) IIMHK — HHUKEJb

3amanue No 11

1. Kakast u3 mpuBeICHHBIX HIDKE JaTyHel 00s1a1aeT 0oJbIIel MIaCTUYHOCThIO?
a) J190; 6) JI62; B) JIS6

2. Kakue cTpyKTypHBIE cOCTaBIsIONINe UMeeT Jiutas oOponsa bpO10?

a) o-kpucraiia; 0) a + §; B) 6-haza

3. [Tocne Tepmoo6padoTku cmaB J[16 numeeT HanOONBIITYIO MPOYHOCTD

a) MocJie OTXKUTA; 0) MOCIIe 3aKaIKHU; B) MOCJE 3aKAJIKU U CTApPCHUS

3aganue Ne 12

1. KakoBa MuKpoCTpyKTypa cuiayMuHa ¢ 13 % Si mpu KOMHaTHOW TemIieparype mocie
MoaubUIUpPOBaHUs?

a) a-(aza + sBrekTuka; 0) o-¢ha3a;B) KPeMHUI U IBTEKTUKA

2. Kakoe 3HaueHue 6B umeeT nypaintomut {16 nocie 3akanku u crapeHus?

a) oB ~ 1000 MIla; 6) oB ~ 450 MIla; B) oB ~ 1500 MIIa

3. VI3 mepeuynciieHHbIX HIKE CIUIaBOB BHIOpATh HEU3HIBLOED

a) cruiaB MH19; 6) cimas MHI115-20; B) crinas JIL[16K4

3amanue Ne 13

1. K kaxoii cucreme otHocuTCs criaB AMi?

a) aJJIOMUHUN — KPEeMHHUIA; 0) amOMUHUN — MarHuii; B) allOMUHUN — MapraHeil

2. Kakue cTpyKTypHbIe cocTaBisitonine nmeet crias JI90?

a) a-J1aTyHb; 0) a-1aryHs + f'-natyHsb; B) B'-1aTyHb

3. Kakoii pexxuM TepMooOpabOTKH BOCCTAHABIMBAET IJIACTUYHOCTh XOJIOAHOAE(POPMUPOBAHHBIX
JaTyHei?

a) 3aKajika U OTIYCK; 0) 3aKajKa U CTApEHHE; B) OTKUT PEKPUCTAITU3AIMNH +

3ananue Ne 14

1. Kakoe BiusiHME Ha CBOMCTBA CHUIyMUHOB OKa3bIBaeT MOIU(UIIMPOBAHUE?

a) MOBBILIAET MPOYHOCTD; 0) MOBBIIIAET KOPPO3UOHHYIO CTOUKOCTh; B) HE BIUSET
2. Kaxkue KOMIOHEHTBI BXOZAT B cocTaB criaBa b83?

a) 0JIOBO — CypbMa — Me/lb; 0) aJTlOMUHUI — KPEMHUI; B) MeJlb — CBUHEI]

3. Kakast U3 npuBeICHHBIX HIDKE JaTyHel o0aaeT 0oJbIlel MIacTUYHOCTHIO?
a) JI83; 06) JI62; B) JIS6

3ananue Ne 15
1. Kakue crijaBpl Ha3bIBAIOTCS JIATYHSIMU?
a) CIUIaBbl ME/IM C LIMHKOM; 0) CIIJIaBbl MEU C OJIOBOM; B) CIJIABBI MEJIM CO CBHHIIOM



2. Kakue KOMIOHEHTHI BXOAAT B cocTaB cruiaBa AJI2?

a) MeZlb — OJIOBO; 0) AIIOMUHUN — KPEMHHI; B) AIFOMUHUN — ME/b
3. K kakum naTyHsM oTHOCHUTCS ciiiaB JI85?

a) o-J1aTyHb; 0) o-1aTyHb + -1aryHb; B) B-JIaTyHb

Samanue Ne 16

1. Kakue criiaBbl Ha3bIBaIOTCS JIATYHAMU?

a) CIUIaBbl ME/IM C LIMHKOM; 0) CIIJIaBbl MEU C OJIOBOM; B) CIJIaBbI MEJIM CO CBHUHIIOM

2. Kakum pexxuMoM 00pabOTKH MOXKHO YCTPAaHUTh JCHIPUTHYIO JMKBAIMIO B OAHO(DA3HON O-JIaTyHH?
a) 3aKaJKoH U cTapeHreM; 0) TOMOTeHU3allMOHHBIM OT/KUTOM; B) PEKPUCTANIN3ALMOHHBIM OTXKUIOM
3. Iocne kakoii TepMooOpaboTku crutaBoB J[16 nMeeT HanOOIBITYIO0 TPOUYHOCTH?

a) MocJie OTXKUTA; 0) MOCIIe 3aKAJIKH U CTAPCHUS; B) TIOCIIC 3aKaJIKH

3ananue Ne 17

1. Kakue nepBUYHbBIE KPUCTAIUIBI BBIICISIIOTCS MPU KPUCTAITU3AIUH TI09BTEKTUUECKOTO CUITyMUHA
nocie MOTU(pHUIIMPOBAHNUS?

a) 0-pacTBOpa; 0) IBTEKTUKH; B) KPEMHUI

2. Kaxoil OCHOBHOM JIETHPYIOLIUI 3JIEMEHT U B KAKOM KOJIMYECTBE BXOAUT B COCTAB 1ypaltOMUHA?
a) onoBo — 10 %; 6) kpemuuit — 13 %; B) menp — 4,5 %

3. C kakoil 1enpIo BBOAAT Me/ib B 0a60UT?

a) JUIsl yIy4lIeHHs TUTSHHBIX CBOMCTB; 0) Ui MPEeIOTBPAICHHS TUKBALIMU 110 YACIbHOMY BECY MPHU
KpUCTAJNIM3ALKKY; B) JJIs IPEJOTBPAIECHUS JIUKBAUHU 10 XUMUYECKOMY COCTaBy

3ananue Ne 18

1. Kakue cTpyKTypHBbIE cOCTaBIIsitoIIne nMeeT urtas oponsa bpO10?

a) o — Kpuctaa; 0) o kpuctayuia + o dasa; B) 6 dasza

2. KaKUM peXUMOM TEpMOOOPaOOTKH MOKHO YCTPAHUTD JEHIPUTHYIO JIUKBALUIO B OJHO(A3HON 0~
naTyHu?

a) 3aKaJKOH M cTapeHreM; 0) TOMOTEHU3AIIMOHHBIM OT)KUTOM; B) PEKPHCTAITU3AMOHHBIM OT)KHTOM
3. Kaxoii u3 cruiaBoB siBisieTcst o1HO(a3HOM 0-1aTyHbIO?

a) JI56; 6) bp.C-30; B) JI80

3amanue Ne 19

1. Kaxoii xumuueckuii cocras crutaBa bp.O® 6,5-0,4?

a) 6,5 % Sn + 0,4 % P + ocransHoe Cu; 6) 6,5 % Cu + 0,4 % P + ocranpHOe Sn; B) 6,5 % Zn + 93?75 %
Cu

2. Kakoii pexum TepMo0oOpabOTKH BOCCTAaHABIMBAET MIIACTUYHOCTH XOJIOHOAE(hOPMUPOBAHHBIX
naTyHen?

a) 3aKaJika ¥ OTIIYCK; 0) 3aKalika U CTapeHHUe; B) OTKHUT PEKPUCTATUTU3AINH

3. K kxakoii rpyrre crijaBoB OTHOCHUTCS cruiaB bp.b2?

a) 6a00UTHI; 6) OPOH3BI; B) MEJILXHOPHI

3ananue Ne 20

1. KakoBa MukpocTpykrypa cruutymuHa 13 % Si npu KoMHaTHOH Temreparype A0 MoauGUIupOoBaHus?
a) IBTEKTUKA; 0) KPEMHUI U HBTEKTUKA; B) 0L TB. PACTBOP U IBTEKTHKA

2. KakoBo cpenHee MpOoLEeHTHOE COAEepKaHne Maruus B cruiase /{167

a) 1,5%; 0) 4,3%; B) 0,6%

3. K xakoii cucreme otHocuTc criaB b837?7

a) 0JIOBO — MeJIb — CypbMa; 0) CBHHEI] — OJIOBO — ME€/b; B) CBHHEL[ — OJIOBO — CypbMa
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Tema: «Yyrynsn» (OIIK- 4)

3aganue Ne 1

1. Kakue 9yryHbl Ha3bIBatOT OCIBIMU?

a) B kotopbix Cobmr. = Cesi3. + CcB00.; 6) B koTopbix Cobmr. = Cepsi3.;B) B kKoTopbix Cobmr. = CcBoO.
2. Kaky1o KpUCTaIUTMYECKYIO PEIIETKY UMeeT rpadut?

a) KyOmuecKkyo 00beMHOLICHTPUPOBAHHYIO; 0) KyOMYECKYI0 IPpaHelEHTPHUPOBAHHYIO; B)
reKCaroHaJbHYI0

3. Kakyto cTpyKTypy METaLIMYECKOM OCHOBBI UMEET CEPbI YYTyH, €CIIH

Ccss. = 0,8 %?

a) ¢heppuTHYIO; 0) MEPIUTHYIO; B) (peppUTO-TIEPIUTHYIO

3ananue Ne 2

1. Uto npencrasinser codoit nenedyput?

a) xumuyeckoe coenunenue Fe u C; 6) Mmexannueckyro cMech A u LI; B) mexannueckyro cmech @ u 1]
2. Kakas popma rpadura xapakrepHa Juis CEpbIX UYyTYHOB?

a) XJIonbeBUHAs; 0) IUIaCTUHYATAs; B) IIAPOBUIHAS

3. Kak nosny4arot KOBKUI 4yryH?

a) OT’)KUTOM CEPOTo uyryHa; 0) OTKUroM O6enoro yyryHa?; B) MOAU(PUIIUPOBAHUEM

Saganue Ne 3

1. B uém cyIHOCTh 3BTEKTUYECKOTO MTPEBPALLICHUS?

a) [A0,8] — IT1 [®0,03 + 116,67]; 6) [x.p.4,3] — JI[A2,14 + 116,67]; B) [%.p.2,14] — JI[A0,8 +
116,67]

2. Kakue uyryHbl Ha3bIBatOT I'papMTU3UPOBAHHBIMU?

a) B kotopbix Cobur. = Ccss.; 6) B kotopsix Cobmr. = Cesz. + CcBo0.;B) B kKoTopbix Ccasiz. = CcBoO.
3. Kakyro cTpyKTypy UMeeT MOJIOBUHYATHIA YyTyH?

a) [T+ LI + JI*; 6) [T + I'p; B) [T+ I'p + JI*

3ananue Ne 4

1. Kakue pusnko-mexaHn4ecKre CBOMCTBA UMEET JIeeOypuT?

a) HB = 1000 MIla; & = 10%; 6) HB = 4000 MlIla; 6 = 0%; B) HB = 4000 MIla; 6 = 10%
2. Yem 3aBepiiaercs nepBUYHASI KpUCTAUIM3ALMS OJIbIX YYyTYHOB?

a) 9BTEKTUYECKUM TpeBpalieHneM; 0) SBTEKTOUTHBIM MIpeBpallieHreM; B) BoiaeneHuem L1
3. CKOJBbKO CBSI3AHHOTO yTJIEPOJIa B CEPOM UyTyHE CO CTpyKTypoit @ + I'p?

a) <0,03%; 6) 0,6%; B) 0,8%

3amanue Ne 5

1. Kakyto cTpykTypy nMeeT JiefieOypuT mpeBpalieHHbIi?

a) A+IL6) I+ 1;B) I+ @

2. Kakue cBoiicTBa UyTyHOB onpeaenstorcs popmoit rpaduTOBBIX BKIFOUEHUI?

a) oB, 0; 0) HB, o; B) HB, KCU

3. [Ipu kakoit Temreparype IpOBOAAT OTKUT IS TOJTyYEeHUS IEPIUTHOTO KOBKOTO UyTryHa?
a) 750°C; 06) 850°C; B) 950°C

3ananue Ne 6

1. Kakoii ¢a3oBblit cocTaB uMeeT Jiee0ypUT MpeBpaIIeHHbIH?
) ®+1;6) A+1;B) A+

2. Kakas popma rpadura xapakrepHa it KOBKUX 4yTyHOB?
a) mapoBuAHAs; 0) MIaCTUHYATAs; B) XJIOMbEBHIHAS
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3. CKOJIBKO CBSI3aHHOTO yIIEPO/ia B IIOJOBUHYATHIX YyTryHax?
a) Ces3. = 0,8%:;0) Ccas3. < 0,8%;B) Ccsz. > 0,8%

3amanue Ne 7

1. 13 xako# ¢a3bl BBIACIACTCS LIEMEHTUT IEPBUYHBIN?

a) U3 aycTeHuTa; 0) 3 heppuTa; B) U3 KUIKOTO PaCTBOpa

2. Kak ycTpaHsoT HexXenaTeabHbIi oT0en?

a) pacKuCJICHHEeM; 0) Tpa@UTU3UPYIOITIM OT)KUTOM; B) YCTPAHUTh HENb3S
3. Yto o6o3HauaroT uudpsl B Mapke koBkoro yyryna K4-37-127

a) 3,7% C, 1,2 % Si; 6) oB =370 MIla, 6 =12 %; 8) HB 370, 6 =12 %

3ananue Ne 8

1. Kakue ¢a3bl HaXon4TCsl B paBHOBECHUU IIPU 3BTEKTHUECKOM MPEBPAILCHUN?

a) K.p. 1 A; 0) x.p., Aull;B) D, Aul]

2. Kakas ¢opma rpadura xapakrepHa i BBICOKOIPOUHBIX YyI'YHOB?

a) XJIOTIbEBUAHAS; 0) TUIACTHHYATAS; B) IAPOBHTHAS

3. Kakyro CTpyKTypy UMeeT KOBKUI UyTyH, €CJIM OT>KUT IPOU3BOJAT B OIHY CTaUI0?
a)[T+Ip; 0) [I+D+Ip;B)D+1Ip

3aganue Ne 9

1. Kaxkoii ¢a30oBblii coctaB umeet 6emnbiid ayryH mpu t = 400°C?

a)A+®;0) D +1;B) A+ L

2. Kakyo cTpyKTypy METaJUIMYECKOM OCHOBBI UMEET BHICOKOIIPOUHBIHN uyryH, eciau Cessas. = 0,5%?

a) hepputHy1o; 0) NEPIUTHYIO; B) (HhepPUTO-TIEPIUTHYIO

3. YTo criocoOCTBYET MOTYUYCHHUIO TPAPUTH3NPOBAHHOTO YyTyHA?

a) noBsIlIeHHOE conepskanue C, Si ;0) moBkIlIEHHOE cofiep)aHue Mn; B) moHuxkeHHOe coaepxkanue C,
Si

3ananue Ne 10

1. CxonbKo yriepojia COAepKUT IBTEKTUUECKUI Oenblil uyryH?

a) 0,8%; 0) 2,14%; B) 4,3%

2. Crpykrypa ceporo uyryHa @ + I1 + I'p. Ckonbko CBSI3aHHOTO yIiiepoa B METAaJUINYECKOW OCHOBE?
a) <0,03%; ©6) 0,03...0,8% ; B) 0,8%

3. Kakyto CTpyKTypy UMeeT KOBKHI UyTyH, €CJIU OTXKHUT IPOU3BOAST B JIBE CTaUn?

a)[1+1Ip;6) D+ 1Ip;B)II+J1+1Ip

3amanue Ne 11

1. U3 xakoit ¢a3sl Begensercs L1117

a) u3 A; 0) u3 xk.p.; B) uz @

2. Ilpu kakoM yCIIOBUU MPOUCXOIUT oOpazoBaHue rpadura B 4yryHax?

a) MPU MEJUICHHOM OXJIaXK/IEHUH; 0) IpH OBICTPOM OXJIaXICHUU; B) TIPU OBICTPOM HArpeBe
3. Yro o3HauaroT UG pbl, BXOJAIINE B MAPKY CEPBIX UyTyHOB?

a) coiep kaHue yrieposa; 6) TBepAOCTb; B) Mpees MPOYHOCTH

3ananue Ne 12

1. Yem 3aBepimiaeTcsi BTOpUYHAs KPUCTATU3AIMS OEIbIX YyTYHOB?

a) 9BTEKTOUHBIM IIpeBpalieHreM; 0) 3BTEeKTUYECKUM IpeBpanieHneM; B) BoiaenaeHuem {11
2. CKOJBKO CBSI3aHHOTO yIJIEPOAA B CEPOM 4yTryHe co cTpykTypoii I1 + I'p?

a) < 0,03%:;6) 0,6%:;8) 0,8%

3. Kak nosy4arotr KOBKUH 4yTryH?
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a) Mogu(UIUpOBaHHEM; 0) OTKHUIOM OEJI0To YyryHa; B) OTXKHIOM CEpOro 4yryHa

3ananue Ne 13

1. Kakyro cTpykTypy uMeeT Oelblii JOIBTEKTHYECKUN UyTyH npu t = 20°C?

a) IT+ IIII; 6) IT+ LT + JI*; B) JI* + LII

2. CKOJIBKO CBSI3aHHOTO YIJIEpOAa B IMOJIOBUHYATHIX UyTyHaX?

a) Ccess. = 0,8%; 6) Ceps3. < 0,8%; B) Ccsz. > 0,8%

3. Yro o3HauaroT UG pbl, BXOJASIINE B MAPKY KOBKOTO UyryHa?

a) cojiepKaHue yriepojia U KpeMHHUsl; 0) TBEpAOCTh U OTHOCUTENIBHOE YIJIMHEHUE; B) TIPeIes
MIPOYHOCTH ¥ OTHOCUTEIHHOE yIJINHEHUE

3ananue Ne 14

1. Kakyro cTpykTypy uMeeT Oelblii 3a9BTeKTHYEeCKUN uyryH npu t = 20°C?

a) IT + LIIT; 6) IT + LI + JI*; B) I + JI*

2. Ilpu kakux ycIoBUsAX 00pa3yeTcs MOJOBUHYATHIN YyTyH?

a) pu U30BITKE TPAPUTH3ATOPOB U YCKOPEHHOM OXJIAKICHUH; 0) TIPH HETOCTATKe rpauTH3aTOpOB U
YCKOPEHHOM OXJIQXK/ICHUU; B) MPU HEIOCTATKe IpaUTU3aTOPOB U 3aMEIJICHHOM OXJIAXKIEHUU

3. Kakyto hopmy umeer rpadut B BHICOKOIIPOYHOM UyTyHE?

a) MJIACTUHYATYIO0; 0) HIAPOBUAHYIO; B) XJIOMHEBUIHYIO

3ananue Ne 15

1. Cxonbko yriepona copepkar 4yryHbl?

a) ot 2,14 o 6,67%; 6) ot 4,3 10 6,67%:; B) ot 2,14 10 4,3%

2. Kaxkoii ¢a30Bblil cocTaB nmeet 6emnblil uyryH mpu t = 800°C?

a)P+1I6) A+ B)A+ O

3. B cepom uyryne copepxurcs 0,5% Ccpaz. Kakyro 0OH HMEET CTPYyKTYpYy METAJNINYECKON OCHOBBI?
a) [T+ LIL; 6) [T+ d; B) I1

3ananue Ne 16

1. Kak u3meHnsiercs cofep:kanue yriaepoa B xKHUAKOHM (a3e mpu NepBUYHON KpUCTATIIU3AIUN
JIOPBTEKTUYECKOTO O€I0ro yyryHa?

a) yMeHbIIIaeTcs; 0) yBEeNIUYMBACTCS; B) HE U3MEHSETCS

2. Kakast popma rpadura crnocoOCTByeT MOITYUEHHUIO BBICOKON IIPOUYHOCTH UyTyHa?

a) mjacTuHYarasi; 0) XJOMbEeBU/IHAS; B) IIIAPOBHIHAS

3. Kakyto cTpyKTypy UMeeT OTOEIeHHBIN 4yTryH?

a) paBHOMEPHYIO IO CEUEHHIO OTIMBKH; 0) Ha IOBEPXHOCTH — CTPYKTYpy Oesloro 4yryHa, B
CEepAIIEBUHE — CTPYKTYPY CEpPOTo UyryHa; B) Ha IOBEPXHOCTH — CTPYKTYPY CEpOTO UyTyHa, B
CepALIeBUHE — CTPYKTYpy Oesloro 4yryHa

3ananue Ne 17

1. IIpu kako# Temmneparype oopasyercs aeaedyput?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpykTypy nMeeT Oemnblii JoBTeKTHYecKuil uyryH npu 750°C?
a) A + IIII + JI; 6) IT + IIII + JI*; B) JT + III

3. Kakne xumMudeckue 3J1eMEHTHI CIIOCOOCTBYIOT 00pa3oBaHuto rpadura?
a) S; 6) Mn; B) C, Si

Tema: «Komnoznunonnsie marepuanas (OIK- 4)
3ananue Nel

1. namerp nanonuutenss KM He npesbiiiaet

a) 10 mxm; 0) 100MkMm; B) 1MM
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2. Kakumu criennanbHBIMU CBOMCTBaMH 001a1at0T ArciepcHoynpouyHeHHbple KM Ha MeTamumyeckoi
OocHOBE?

a) U3HOCOCTOMKOCTBHIO; 0) BEICOKOW MPOYHOCTHIO; B) KAPOIPOUHOCTHIO

3. VI3 TBepAbIX CIUIABOB U3TOTABIMBAIOT

a) IeTayi aHTUQPUKITMOHHOTO Ha3HAYCHMSI;, 0) neTanu (GpUKIIMOHHOTO HA3HAYCHHUS, B)
METaNI000padaThIBAIOLIUN HHCTPYMEHT

3amanue No2

1. Kakue BemecTBa 00BIYHO UCTIONB3YIOT B KauecTBe MaTpuiisl KM?

a) MpOYHBbIe; 0) MIACTUYHBIC; B) )KECTKUE

2. Pabouas TeMneparypa CUTaJUIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpu xaxoit yHe auckpeTHoro BojokHa KM Ha ero 0oCHOBE MMEET MPOYHOCTH, OTU3KYIO K
npouyHocT KM ¢ HenpepbhIBHBIM BOJIOKHOM?

a) li=lkp; 6) 1i>2lkp; B) li>5lkp

3ananue Ne3

1. Kakue BelecTBa UCONB3YIOT B KAY€CTBE HAMTOTHUTEINSA?

a) MPOYHBbIE; 0) MIACTUYHBIC; B) BSI3KHE

2. Kakyto MaTpuily UMEOT CUTaJIIbI?

a) METAJUTMYECKYI0; 0) CTEKIIIHHYIO; B) YIVIEPOAHYIO

3. Yro Takoe Ikp?

a) MUHUMaJbHasl IJIMHA JUCKPETHOTO BOJIOKHA, ITPH KOTOPON MaKCUMaJIbHOE 3HAUEHUE €TO
HaNPSDKEHUS! paBHO HAMPSHKEHHUIO B HETIPEPHIBHOM BOJIOKHE; O )MakCUMasbHasl IIMHA TUCKPETHOTO
BOJIOKHA, IIPY KOTOPO MaKCUMaJIbHOE 3HaUE€HUE €0 HAIIPSHKEHUS PABHO HANPSIKEHUIO B
HEMpPEPHIBHOM BOJIOKHE; B) JUIMHA JUCKPETHOTO BOJIOKHA, TPU KOTOPOIl MaKCHUMaIbHOE 3HAYCHHUE €r0
HaIpPsDKEHUS paBHO HANpPSKEHUIO B HEPEPHIBHOM BOJIOKHE

3ananue Ne4

1. Yro aBnsiercs HecymuM 31eMeHToM B KM ¢ 3epHUCTBIM HanogHUTENeM?

a) Marpua; 0) HAMOJHUTEINb; B) MAaTPHUIIA U HATIOJIHUTEITh

2. Kakumu crienraabHBIMU CBOMCTBaMH 0071a/1at0T CUTAILITBI?

a) MarHUTHBIMU; 0) TEPMOCTONKOCTBIO; B) TEMJIOCTOMKOCTHIO

3. Uto obycnoBreHa BbICOKask MPOYHOCTh HUTEBUIHBIX KPUCTAILIIOB?

a) BBICOKOM TIOTHOCTHIO Je(peKTOB; 0) Majoi MIIOTHOCTHIO Ae()EKTOB; B) MaJIbIM pa3MEPOM 3epHa

3ananue Ne5

1. Kak BiusieT Ha CBOMCTBA 3€PHUCTOIO HAIIOJIHUTENS €T0 U3MEIbICHHE?

a) YBEJIMYUBAET POYHOCTH;0) YMEHBIIAET IPOYHOCTD; B) HE BIUSAET

2. Kaxo#l MakCUMaJIbHBIN NIEpENaj] TEMIIEPATyp BbIICPKUBAIOT CUTAILIBI?

a) 1o 500°C; 0) o 1000°C; B) no 1500°C

3. OcHoBHoll HenocTaTok KM ¢ 0HO- ¥ IByMEpHBIM aAMHPOBaHUEM

a) BBICOKAsi XpYIIKOCTb; 0) HU3Kas yAeJIbHas POYHOCTb; B) HU3Kash MEKCII0€Bask IPOYHOCTh

3ananue Neb

1. Kakoe o0beMHOE coziepikaHue 3epHUCTOTO HAIOIHUTENS B MOPOIIKOBHIX KM?
a) He MmeHee 25%; 0) ve meree 50%; B) He MeHee 75%

2. CrnnaBbl Tuna CAIl ynipouHeHb! yacTULIAMHU

a) MgO; 6) Si02; B)AI203

3. Kakoii tuamMeTp UMEIOT HUTEBUIHBIE KPUCTAJIIbI?

a) 10 5 MxM; 6) 10 10 MKkM; B) 70 5 MKM
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3amanue Neo7

1. Ins xakux KM ucrionb3yeTcst xapakTepucTuka lkp?

a) AMCIIEPCHOYNPOYHEHHBIX; 0) BOJIOKHUCTBIX C HEIPEPHIBHBIM HAIIOJHUTEJIEM; B) BOJOKHUCTBIX C
JUCKPETHBIM HAIIOJIHUTEIIEM

2. JlucnepCcHOYNPOYHEHHbIE CIIJIaBbl HA OCHOBE HUKEJS COAepKAT YaCTHIIbI

a) MoOs; 6) Al203; B) ThO»

3. Kakoe oTHOIIEHHE JUTMHBI K JUaMETPy XapaKTepHO Ul HUTEBUIHBIX KPUCTAIUIOB?

a) 10; 6) 100; B) 1000

3ananue Ne§

1. Kakoe o0beMHOE collepKaHue 36pHUCTOTO HAMOIHUTEINS B TUCTIEPCHOYTTpouYHEeHHBIX KM?
a) 1...15%; 6)10...20%; B) 6071ee 20%

2. Kakyto pabouyto TemnepaTypy UMEIOT TUCIEPCHOYIIPOYHEHHBIE CIIJIaBbl HA OCHOBE HUKEIS?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BolokHa HIMEIOT HAUOOJIBIITYIO MPOYHOCTH?

a) OopHBIC; 0) YyIIIepOIHbIC; B) HUTCBHUIHBIC KPUCTAIUIBI TYTOIUIABKUX COCTUHCHHMA

3anganue Ne9

1. Kakoro pa3zmepa yactuiibl cofepxarcs B JUCIEPCHOyIpouHeHHbIX KM?
a) meHee 1 Mkm; 0) 6omee 1 MxM; B) 6osee 10MKM

2. Kakyro pabouyro temneparypy umeror cruiaBel Tuna CAIT?

a) 200°C; 6) 300°C; B) 500°C

3. VYnenbHasi NpOYHOCTh paBHA

a) HB/y; ©) of/y; B) op*y

3ananue Nel0

1. K xakomy Bugy KM OTHOCSTCSI HUKEIIEBBIE CIUIABbI, COACPIKAIINE ABYOKUCH TOPUS MK TadHUS?
a) BOJIOKHUCTBIM; 0) MOPOIIKOBBIM; B) IUCIIEPCHOYTPOYHEHHBIM

2. Kakumu crienimanbHBIMHA CBOMCTBaMU 00nanatoT cruiaBbl Tuna CAIT?

a) TEIIOCTOMKOCTBIO; 0) XKapONPOUYHOCTHIO; B) H3HOCOCTOHKOCTBIO

3. [Ipu kakoMm crioco0e apMUPOBAHUS JOCTUTAECTCS HAaUOOJIee BHICOKAsI MEXKCIIOEBast TPOYHOCTH?

a) IpU OJHOMEPHOM apMHUPOBaHUM; 0) P JJBYMEPHOM apMHUPOBAaHUU; B) IPU 0OBEMHOM
apMHUPOBAHUU

3ananue Nell

1. Kakue KM sBnsitoTcs n30TponHbIMU?

a) C 3epPHUCTBIM HAINlOJIHUTENIEM; 0) C BOJIOKHUCTHIM HAIOJIHUTENIEM; B) CO CIIOMCTHIM HAIlOJTHUTENIEM
2. Kakoe konuuecTBo IByOKHUCH TOPHS MU TaHUS COAEPIKUTCS B AUCIIEPCHOYTTPOYHEHHBIX
HUKEJEBBIX cIlIaBax?

a) 2...3%; 0) 5...10%; B) >10%

3. Kaxoii yron Mexxay oHOHAINpaBIeHHBIMH CIOSIMH BOJIOKOH 00€CIIeunBaeT H30TPOITHOCTh CBOMCTB
KM?

a) 42 rpanyca; 6) 72 rpagyca; B) 90 rpagycoB

3amanne Nel2

1. Iunametp Hamonautesnss KM He mpeBsiaeT

a) 10 mxm; 6) 100MkM; B) 1 MM

2. N3 gero cocrout CAII?

a) U3 ATIOMUHUEBOM MaTPHIIBL, YIIPOYHCHHOHN YacTUIIaMH HUTPHUIA aTIOMUHUS; 0) U3 aFOMUHUEBOM
MaTPHUIIBL YITPOYHEHHOW YaCTUIIAMU OKWCH ATFOMUHUS, B) U3 CTEKIITHHON MaTPUIIbI, yIIPOUYHEHHON
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YaCTUI[AMU KPUCTAJUTMYECKUX BEIIECTB
3. Kakas yknaaka oGecrieunBaeT MaKCUMAJIBHYIO pealii3alfiio MPOYHOCTH BOJIOKHA B cBoMcTBax KM?
a) oJHOMepHasi; 0) IByMepHasi; B) 00beMHast

3ananue Nel3

1. K kakomy tuny KM oTHOCATCS CUILIBI?

a) K MIOPOIIKOBEIM; 0) K AUCIIEPCHOYNIPOYHEHHBIM; B) K BOJIOKHHCTHIM

2. CrutaBel Tuna CAII umerotr marpuity

a) MarHueBylo; 0) aFOMUHHEBYIO; B) CTCKJIIHHYIO

3. s xakux KM cnipaBeniinBo BeipaxkeHne ck=P[cHVH+oM(1-VH)]

a) C HAMOJIHUTEJIEM U3 HEMPEPBIBHBIX BOJIOKOH; 0) C HAMIOJIHUTENIEM U3 IMCKPETHBIX BOJIOKOH; B) C
3€pHUCTHIM HATOJTHUTETIEM

3amanue Neld

1. Cnnasel Tuna CAII otHOCsTCA K KM

a) TUCTIEPCHOYITPOYHEHHBIM; 0) MMOPOITKOBBIM; B) BOJIOKHUCTHIM

2. YeM OTIIMYACTCS CUTAILIBI OT CTEKOM?

a) TBEPJIOCTHI0; 0) TEPMOCTONKOCTBIO; B) XUMUUECKOH CTOMKOCTHIO
3. Koaddunment peanusamnuu mpouHOCTH BOJIOKHA UMEET 3HAYCHHE
a) meHee 1; 0) 6onee 1; B) paBHoe 1

3aganue Nel5

1. K xakomy tuny KM oTHOCsATCS TBEp/ible CILIaBbl?

a) K MOPOIIKOBBIM; 0) K AUCTIEPCHOYNIPOYHEHHBIM; B) K BOIOKHUCTHIM

2. Crnabl Tuna CAIl umerotr Matpuily

a) METaJUINYECKY10; 0) KepaMHUECKYIO; B) CTEKIISTHHYIO

3. Ilpu xakoM 00BEMHOM COZIEP)KaHUH BOJIOKHA MPOYHOCTh KM HaumHaeT nmanars?
a) >30%; 06) >50%; B) >70%

3ananue Nel6

1. Uto siBnsieTcst cUtoBBIM 35ieMeHTOM B KM ¢ BOJIOKHUCTBIM HAMOJTHUTEIEM?

a) MaTpulia; 0) HaMOTHUTENb; B) MAaTPUIlA U HATIOTHUTEIb

2. Kaxkoii HarmoIHUTENIb UMEIOT CUTAJLIBI

a) BOJIOKHUCTHIH; 0) 3€pHUCTHII; B) KOMOMHUPOBAHHBIN

3. ns kakux KM xapakrepHa aHU30TpONHs CBOUCTB?

a) TUCTIEPCHOYTPOYHEHHBIX; 0) BOIOKHUCTBIX C OMTHOMEPHON YKJIaJKOI BOJIOKOH; B) BOJIOKHUCTBIX C
00bEMHOH YKJIaJIKOU

3ananue Nel7

1. Kakune KM ncnosnb3yroT JU1s1 U3TOTOBJIEHUS METANI000pabaThIBAIOIIET0 HHCTPYMEHTa?

a) CAII; 6) TBepble CIUIaBbl; B) AUCIIEPCHOYTIPOYHEHHBIE HUKEJIEBBIE CIIJIABbI

2. Kakoe 00beMHOE cofiep)KaHUE 3epHUCTOrO HAMOJIHUTENS B IUCHIEpCHOYIPOUHEHHbIX KM?

a) 1...15%; 6) 10...20%; B) 601ee 20%

3. IIpu ncnione3oBanuy kakux KM KOHCTpyKTOp Mmosy4aeT BO3MOKHOCTh YCHIIMBATh Marepuall AeTallu
B HauboJsiee Harpy>KeHHOM HarpaBiIeHUH?

a) IMCIIEPCHOYTIPOYHEHHBIX; 0) C AUCKPETHBIMU BOJIOKHAMU; B) C HEMPEPHIBHBIMU BOJIOKHAMHU

3amanne Nel8

1. Conasel Tima CAII otHOCSTCS K KM

a) C 3epHUCTHIM HAIOJIHUTENIEM; 0) C BOJIOKHUCTHIM HAIMOJHUTENIEM; B) C KOMOMHUPOBAHHBIM
HaITOJTHUTEIIEM

2. 1o Kakoro ypoBHs MOBBIIIAET pabouyro TeMrepaTypy HUKEJIEBBIX CIUIABOB TUCTIEPCHOHHOE
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yIpouHeHue?
a) 1o 0,5 Trn. Marpuner; 6) mo 0,7 Trur. Matpurnsr; B) 1o 0,9 T, marpuiibt
3. UeM oOycioBIeHa BBICOKAsi MPOUYHOCTh HUTEBHIHBIX KPUCTAILIIOB?
a) BBICOKAsl INIOTHOCTH JA€(PEKTOB; 0) MAJIOH IJIOTHOCTHIO 1e(PEKTOB; B) MaJIbIM Pa3MEpPOM 3€pHa
3ananue Nel9
1. TBepable CIsIaBbl UMEIOT HAMIOJHUTEIb
a) 36pHUCTBIN; 0) BOJIOKHUCTBII; B) CIIOUCTBIN
2. 13 gero coctout cutami?
a) U3 aAIFOMUHUEBOI MaTPHIIBI, YITPOYHEHHOM YaCTHIIAMH OKHUCH ATFOMHHHUS;, 0) U3 CTCKIISTHHON
MAaTpHULIbl, YIPOUHEHHON YacTULIaMU KPUCTAIITMYECKUX BEUIECTB; B) U3 MOJIMMEPHOM MaTpPHUIIbI,
YIPOYHEHHOU PYyOIEHBIM CTEKIOBOJIOKHOM
3. Kakne KM npuMeHSIOT JJ1s1 U3TOTOBJICHUS BEAYLIMX BaJIOB TPAHCIIOPTHBIX YCTAHOBOK?
a) OPOIIKOBBIE; 0) BOJIOKHUCTHIE; B) JUCIIEPCHOYIIPOYHEHHBIC
3amanue Ne20
1. Kakoro pa3Mepa 3epHa UCHOJIb3YIOTCS B TOPOIIKOBBIX KM?
a) meHee 1 Mkm; 0) 6onee 1 MxMm; B) Oosiee 1 Mm
2. Kak nmosy4aroT AuCTIepCHbBIE 3€pHa HAMIOJIHUTENS pazMepoM < 1 Mkm?
a) MEXaHUYECKUM H3MeTpieHneM; 0) Gpa3oBoii mepekpucTaminiaireii; B) pacblIEHUEM pacIliaBa
3. Ot 4ero 3aBUCHUT BEJIMUMHA KacaTelbHBIX HanpsKkeHu B KM ¢ BOJIOKHUCTBIM HAmOJHUTEIEM?
a) OT MPOYHOCTU MATPUIIBL; 0) OT MPOYHOCTU BOJIOKHA; B) OT MPOYHOCTH CBSA3H MATPHIIBI C
HaIOJHUTEIEM
IlepeyeHnb J1aOopaTOPHBIX padboT

Ne Koi-BO
HaumenoBanue OcHaiuenue
n/n 4acoB
[THeBMaTH4eCKHi TUTH(OBATHLHO-
noJMpoBabHbI cTaHok P-20FS-1-R5
1 Makpo — u MuKpo- aHanu3 craien | Mukpockon MUM-7 (9 mT.) )
(OIIK-4) Mukpockort
ZASILACZMIKPOSKOPOWYtypTVO
6/20 — 6 1.
5 YrnepoaucTsie cTaan Tsepaomep Poxsemnna TP 5006 (1 mt.) >
(OIIK-4) Muxkpotsepaomep [IMT-3M (2 mir.)
Teepaomep Poksemna TP 5006 (1 .
3 Hyrymst (OTIK-4) MHEpOTBeII)))IOMep [IMT-3M (2 (HIT.) ) 2
Onextponeus (Habeptepm 1280°) — 1
IIT.
Onexkrponeus (CHon 1100°) — 2 mr.
4 | 3axama wommyck (OITK-4) 3neKTgoneqL EHK-PK—]O/% 2 1280°) — 4
L.
Teepnomep Poksemia TP 5006 — 1 mT.
5 XUMUKO-TepMUYECKas obpabotka | Mukpockon MUM-7 (9 wr.) )
(OIIK-4)
Mukpockorn
6 Jlerupoannsle ctanu (OI1K-4) ZASILACZMIKPOSKOPOWYtypTVO 2
6/20 — 6 mT.
7 Wucrpymentanbubie marepuansl (OIIK- | Mukpockon MUM-7 (9 mr.) )
4)
Mukpockorn
8 [IBetnbie crnaBsl (OITK-4) ZASILACZMIKPOSKOPOWYtypTVO 2
6/20 — 6 1.
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7. YueOHO-MeTOAMYeCKOe H HH(POPMALIHOHHOE o0ecnieYeHne JMCIHIIJIMHBI.

a) OcHosnas numepamypa:
MarepuanoBenenue. Y4eOHUK Uil CTY. BICII. yue0. 3aBenenuii / I'. M. Bonkos, B. M. 3yeB —
M. : m3narennsctBo Axanemus, 2011, 400 c.

0) /lonornumenvuasn rumepamypa:

1. MarepuanoBenenue. YueOHUK 171 By30B / o peaakuueit b. H. Apzamacosa, I'. I'. Myxuna /
Ap3zamacos b. H., Makaposa B. ., Myxun I'. I'. u ap. — M. : uznparenscteo MI'TY um. H. O.
baymana, 2001, 648 c.

2. Teopus crutaBoB. Metoandeckue ykazanus / mon pegakuueii I'. M. Bonkosa — MI'TY
«MAMMN», 2005.

3. Tepmuueckast oOpaboTka craneit. Meronuueckue ykazanus / moj pegaxiueit I'. M. Bonkosa —
MI'TY «MAMWN», 2008.

4. MamHOCTpOHUTEIbHBIE MaTepHalibl. MeTonnueckue ykasanus / moj pepakuueii I'. M.
Boakosa — MI'TY «MAMIy», 2003.

5. Be1bop cmmaBoB. Meronundeckoe mocobue / moxa pepakmuei I'. M. BosikoBa — M.: MI'TY
«MAMM», 2009.

6.00vemuvie Hanomamepuavl. Yueonoe nocooue /I'. M. Boakoe — M.: KHOPYC, 2011, 168 c.

B) IPOrpaMMHOe o0ecriedeHre i MHTEPHeT-pPecypchbl:

WuTepHeT-pecypchl BKIIOYAIOT YYeOHO-METOAMYSCKAE MaTepuanbl B JIIGKTPOHHOM BHJC,
npecTaBieHHbIe Ha caiiTe MockoBckoro [TonuTtexa B pa3aene «bubmuoreka. DIeKTPOHHBIE PECYPCHI»

http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3nsle yueOHO-MeTOAMUECKHE U MHPOPMAIIMOHHBIE MaTepPHAIIbI IPEACTABICHBl HA CaiiTax:

http://mospolytech.ru/index.php?id=308

http://materiall.ru/

http://supermetalloved.narod.ru/12.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=c6f265&url=http%3A%2F%2Fmospolytech.ru%2Findex.php%3Fid%3D308&msgid=14927738140000000903;0,1&x-email=mami-davidenko%40mail.ru
http://materiall.ru/
http://supermetalloved.narod.ru/l2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

8. MarepunajbHO-TeXHUYeCKOe o0ecneyeHne JUCIUNJINHBI.

Howmep OGopynoBanue
ayJIUTOPUU

1313 Teepaomep Poksemia TP 5006 (11mT.)
[IpoekTop + sxpan
Mukpockon MUM-7 (9 mir.)

1304 Mukpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mit.
Teepromep Poxsemia TP 5006 (1 mt.)

Muxkpotsepaomep [IMT-3M (2 mit.)

Jlyna bpunemns — 6 mr.

Muxkpockon AJIbTAMMU (4 mir.)

1308 Muxkpotsepaomep IIMT-3M (1 wT.)
IIpecc ay1st 3ampeccoBKU 00pas3IoB

1309 NEXSYS ImageExpert™ Sample 2 [Iporpamma a1t KaueCTBEHHOT'O aHAIH3a
U300paKEHHI CTPYKTYP METOJIOM CPABHEHHS C TAJIOHHBIMH IIKATAMHU
Muxkpockon Axiovert 40MAT — 1 mT.

1316 Muxkpockorn AJIbBTAMMU (1 mr.)
Mukpockormt MUM-7 (1 mit.)
Teepaomep Cynep- Poksenn TKC-1M
IIpoekTop

1307 Onekrponeys (Habeprepm 1280°) — 1 mT.

Onekrponeds (Cuon 1100°) — 2 .

Onekrponeys ([TK-PK-10/12 1280°) —1mur.

Teepnomep «bpunemns» Th5004 — 2 .

Teepnomep Poksenna TP 5006 — 1 .

[Teusr mydensnast IIM-10 — 2 .

[TonuposaneHbiit cranok StruersTegraPol- 11 - 1 mit.

OtpesHoii ctanok StruersLaboton — 3 -1 mr.

YcraHoBKa ISl TOPIIEBOM 3aKaJIK1

YcranoBka ais anekrporpasnenus Struers Lectro Pol -5. (1 mT.)
OtpesHoii ctanok (1 miT.)

VYcraHoBKka /715 3anpeccoBku 006pasuos (1 mr.)

Bonst™merp — 4 .

®dotoanekTpuueckuit komopumerp KF-77

[THeBMaTHUeCcKUi T (POBATBHO-TIOJIMPOBANIBHBINA cTaHOK P-20FS-1-R5

1318 [IItanreHnupKynap — 15 wr.

ITpecc mist 3anpeccoBKU 00pa31ioB
Jlyna bpunemns — 1.

Muxkpomerp — 2 mr.

Teepromep TP 5006-M — 1.
Tepromep TP5006-02 — 1.
Muxkpotsepaomep [IMT-3M — 1 mwir.
Teepnomep TK — 1.

Mukpockon Meram-PB1 mir.

9. MeTtoanyecKue peKOMEeHAALMH JIsl CAMOCTOATEIbHOM PadoThl CTYICHTOB

CamocrosiTenpHas paboTa SBISIETCS] OJJHUM U3 BUJOB yUeOHBIX 3aHATHH. L{ens camocTosTensHON
paboThl — TPAKTHUYECKOE YCBOCHHE CTYACHTAMH BOMPOCOB METPOJIOTHH, CTAHAAPTHU3AIMUA U

CepTI/I(bI/IKaHI/II/I, paccMaTpruBaACMBIX B IPOLCCCE N3YUYCHHUA NUCIUITIIVHBI.
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Ay,Z[I/ITOpHa}I CaMOCTOATCIIbHAA pa60Ta IO JUCHUITIIIMHE BBIITOJIHACTCA Ha y‘-Ie6HI:IX 3aHATUAX 10
HEMMOCPEACTBCHHBIM PYKOBOJACTBOM IIPEIIOAABATEIIA U 110 €TI0 3aJaHHIO.

BHanI[I/ITOPHaH CaMOCTOATCIIbHaA pa60Ta BBITTOJIHACTCA CTYACHTOM 110 3aJaHUTO ITPCIIogaBaTelIsd,
HO 0Oe3 ero HEIMMOCPCACTBCHHOI'O Y4aCcTUs

3aga4yu caMOCTOATEILHOM PadOTHI CTY/IEHTA:

- Pa3BUTHE HABBIKOB CAMOCTOSITEIILHOW y4eOHOW pabOThI;

- OCBOCHHE COJICPIKAHHS JUCIIUTUTHHBL,

- YIIIyOJIeHHE COJIEPYKAHUSI U OCO3HAHWE OCHOBHBIX TIOHSTHH JUCIUTUIAHBL,

- UCTIOJIb30BaHUE MaTepHalia, COOPAHHOTO U TIOJTYYEHHOTO B XOJI€ CAMOCTOSTEIILHBIX 3aHATHH 1151
3¢ PEeKTUBHON MOATOTOBKU K 3K3aMEHY.

Bujabl BHeayMTOPHOI caMOCTOSITeIbHON PadoThI:

- CAMOCTOSTEIBbHOE U3YYECHHUE OTACIIBHBIX TEM JUCLUIUIMHBL

- IOJArOTOBKA K JICKLIMOHHBIM 3aHATHSIM;

- IOJITOTOBKA K J1Ja0OpaTOPHBIM paboTaM;

- BBIIIOJIHEHUE JIOMAILHUX 3a/IaHUN 110 3aKPEIUICHUIO TEM;

- BBIIIOJIHEHUE JIOMAIHUX 3aJaHUH 110 PEIICHUIO TUIIMYHBIX 3a/1a4 U YIPaXKHEHUI;

- cocTaBJIeHUE U 0pOpMIICHHE JOKJIAI0B U pedepaToB M0 OTAEIbHBIM TeMaM IIPOrpaMMBbl;
- Hay4YHO-MCCIe10BaTeIbCcKas padoTa CTyAECHTOB;

- Y4acCTHE B TEMAaTUYECKUX AUCKYCCHUAX, OJMMIINAIAX.

JIJIss BBITIOJTHEHUST JTFOOOTO BHJA CAMOCTOSITEIILHOW pa0dOThl HEOOXOJAMMO TPOUTH CIICAYIOIINE
3Talbl:

- OIIPEJIEICHNE LIEJIU CaMOCTOSTENbHON padOThI;

- KOHKpETH3alus 03HaBaTeNbHON 3a/1auy;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENILHOU paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/]auy;

- IJITAHUPOBaHUE padOTHI (CAaMOCTOSTENILHOM WM C IIOMOILBIO ITPENOJaBaTeNsl) HaJl 3a/1aHUEM;

- OCYUIECTBJIECHHE B IIPOIECCE BBIMOJHEHUS CaMOCTOSTEIbHOH pPabOThl CaMOKOHTPOJIS
(MpOMEKyTOYHOTO U KOHEYHOT'0) Pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pepnexcus;

- Ipe3eHTaIus padOThI.

Bonpocel, BBIHOCHMBIE HA CAMOCTOSITEILHYIO padoTy

KoncTrpykunonnas npounocts u MeToibl €€ ouieHku (OIIK- 4)

- Amopdusie metais! (OIIK- 4)

TepmomiacTuuHble U TepMOpeakTUBHBIE TosuMepsl (OIIK- 4)

- uarpamma coctosiHus xene3o-rpagput (OITK- 4)

- JlerupoBannsle uyryHsl. Texuuueckue Tpeboanus uist uyryHos 1o I'OCT (OIIK- 4)

- OcrarouHble HANpPsHKEHUS, UX BIUSHUE HA YCTaNoCTHYIO MpoyHOCTh(OIIK- 4)

- Tepmokunernueckue auarpaMmmsl npespaiienus aycreHuta (OIIK- 4)

- Crapenue cranu . aycrenuta (OIIK- 4)

- Cramu ¢ NTOHM>KEHHOW M PErJIaMEHTHPOBAHHOM MPOKAJIMBAEMOCTBIO JUISl TOBEPXHOCTHON 3aKaJIKU
aycrenuTta (OIIK- 4)

- duddysuonnas merayumzanus. CriocoObl MeTauin3anuu 1 odaactu npuMeHeHus aycrenura (OIIK-
4)

- WmmnnanTauus nonos ayctenura (OIIK- 4)

- CnnaBsl ¢ 3aJJaHHBIMH yIpyTruMH cBoiicTBamu ayctenuta (OITK- 4)

- CnuaBbl C aHOMaJIBHBIM TETIOBBIM pacuiupenueM aycrenuta (OIIK- 4)
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- Texuuueckass kepamuka. BiausiHue BOJOKHUCTBIX HAMOTHUTENIEH HA TEPMONPOYHOCTh KEPAMUKHU
aycrennta (OIIK- 4)

- ABroMoOunbHBIE cTekIa. CTEKIOKpUCTAITMYECKHe MaTepuaibl (cutauibl) aycternta (OIK- 4)

- ®yHKHMOHANBLHBIE HAHOMaTepuaibl. HaHomaTepuansl cemelictBa pysepenos ayctenuta (OIIK- 4)
- MexaHu3anys ¥ aBTOMAaTH3AIMS TPOIECCOB TEPMUIECKONW 0O0paOOTKH, MEPHI IO OXpaHe TpyAa B
Tepmuueckux 1exax aycrenura (OIK- 4)

10. MeToauueckue PE€KOMEHAAUH JI NIpenoaaBaTeast

OcHOBHOE BHUMaHUE MPHU HU3YYECHUU JUCHUIUIMHBI «MarepuaioBeieHHe W TEXHOJIOTHUs
KOHCTPYKLUHMOHHBIX MAaTE€pUajoBy CIEIyeT YJENATh HM3YyYEHHIO COCTaBa, CTPYKTYpPbl M CBOICTB
COBPEMEHHBIX METAUIMYECKUX W HEMETAUIMYECKUX MATEPHAIOB; OCBOCHHUIO OCHOB TEPMHYECKOM,
XUMHUKO-TEPMHUECKONH U TEPMOMEXaHHYECKOH 00pabOTKH, METOAOB CTAHJIAPTHBIX HCHBITAHUHA IO
OTpeieNieHUI0 (PU3MKO-MEXaHNYECKUX CBOMCTB M TEXHOJOTMUYECKUX TIOKA3aTeNIe HCIIOJIb3yeMbIX
MaTepuaioB U TOTOBBIX U3IEIUM.

TeopeTnyeckoe M3y4E€HHE OCHOBHBIX BOIIPOCOB PAa3JENIOB JUCUHUIUIAHBI JTOJHKHO 3aBEpIIAThCA
MPaKTUYECKOU paboTOi.

Jlnst akTUBU3AMK y4eOHOTO MpoIecca NPy U3yYeHUH AUCIUIUIMHBI YPPEKTUBHO MPUMEHEHUE
Mpe3eHTAIMH 110 Pa3TUYHBIM TeMaM JICKIIUI U 1ab0paToOpHBIX padoT.

Jly1st mpoBeieHrs 3aHATUH TTO TUCHUILTAHE UCTIONB3YIOTCS CPEACTBA OOYUCHUSI:

- yueOHuKH, nHPOpMaIMOHHbBIE pecypchl UHTepHeTa;

- CIIpaBOYHBIE MaTEpPUAIIbl U HOPMATUBHO-TEXHUYECKAS] JOKYMEHTALIUS;

- METOJIMYECKUE YKa3aHUS JJIsl BBIMOJIHEHHSI TaOOPaTOPHBIX paboT.

[Iporpamma coctaBneHa B cooTBeTcTBUH ¢ DenepaibHBIM T'OCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIAapTOM BBICIIEr0 O00pa3oBaHUs [0 HalpaBiIeHUIO NOAroToBKHM Oakanmaspo 13.03.01

«TennoaﬂepreTnKa H TEeIJIOTEXHUKA).

[Iporpammy cocraBuiIu:

Crapuuii npenojaBaTeib /Tep-Baransun 10.C./

IIporpamma yTBep:kaeHa Ha 3aceqanuu kadeapst “MarepuajioBeneHue” «  »
2022 r.,mpotokoit Ne

[Iporpamma o6cyxaeHa Ha 3aceganuu Kadenpsl «IIpomelniuienHas Temno3nepreruka». [Iporokon ot 26
Mas 2022 1. Ne 11.

CornacoBaHo:

3aBeayromuii kKadenpoit «[IpombinIeHHAsS TETIOIHEPTETUKAY
K.T.H., JJOLEHT JILA. Mapromux

PykoBonurens OOII E.A. Yyraes
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[Tpunoxenue 3

CTpyKTypa U coep:kaHMe IUCHUILTUHBI «MaTepuajioBeieHre U TEXHOJIOTHS KOHCTPYKIMOHHBIX MATEPHAJIOB)
mo HanpaJjieHu10 noaroroBku 13.03.01 «TensiodHepreTuka v TEIJIOTEXHUKA»

(0axasaBp)
Bupl yaeGHO# paboThI, BKIIFOYAs Buapl camocTosTenbHON pabOThI Dopmbl
Paznen CaMOCTOSITEIILHYIO PadoTy CTYJ/ICHTOB aTTecTaluu
o | : CTYJICHTOB U TPYJAOEMKOCTh B Hacax
§ E é J | IVC | Jla6. | CPC | KCP | KP | KIT | PI'P Ped. K/P 2 3
] O 7
O | T 4
BBoanast yacTs. 2 1 1
1. dusuxko-mexaHuvyeckKue CcBOMCTBaA |3 2 2
martepuanoB. Cmpoenue mamepuanos.
OcHoBHble  nousmus O  CBOUCMBAX
Mamepuanos. Amomno-
KpUCmaiiuieckoe cmpoeHue Memaiios,
uzomponus, AHU30MpOnUs,
keazuuzomponus. Ilymu  nosvluienus
npounocmu memainos. Kpucmannuzayus
Memannos nepsuyHas U 6MopudHasl.
2. Teopus cnnasoB. [lowamus o |3 2 2 + +

CNIasax. Teepovie pacmeopbl,
MexaHuyeckue — CMecu,  XUMUYECKUE
coedunenus. Jluacpamma  cocmosHus
arcenezo-yemenmum. — Xapakmepucmuru
KOMNOHEHMO8. Cmpykmypnvie
cocmasnaowue u Gasvl Ha ouazpamme
JHcene30-yeMeHmum. Knaccugpurayus
cmaneii no Ccnocody Npou3eo0cmad,
HazHaueHuro u Kavecmsy. Mapkupoexa
yenepooucmulx — cmaneti.  Hyeymvi ¢
epaghumom, nonosuHuamvle u Oenvie.
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Cmpyxkmypa, ceolicmea, obnacmu
NpUMEHEeHUss U Memoobl  NOJYYeHUs.
cepviX, KOBKUX U  BbICOKONPOUHBIX
yyeyHos. Mapkupoeka uy2yHos.

Jlabopamopnas paboma «Maxkpo — u
MHKPO- aHAJIH3 »

3. Jlabopamopnas paboma
«YTJICPOAUCTBIC CTAIIH

3. Jlabopamopuas paboma « UyryHb»

4. Hakaén W peKkpucTa/IM3auMsl.
Brusnue niacmuueckoul depopmayuu na
CMPYKMypy U  CGOUCMBA MEmalos..
Xonoonasa u eopavas  Oeghopmayusi.
Tepmomexanuueckas oopabomxka.

5. Teopus TepMuyeckoii 00padoTKH.
Buowr mepmuueckoii oobpabomxu cmanetl.
Ilpespawenuss npu Hacpege  cmaiu.
Illepecpes u nepeoicoe. Illpespawenue
aycmenuma npu HenpepvigHOM
oxXn1axNcOeHUlU. Jluacpamma
U30MEPMUYECKO20 npeepauierus
aycmenuma. llpespawenue npu omnycke,
CMpyKmypa u Cceoucmea Ccmaiu npu
omnycke. IIpokanusaemocmo u
3aKAIUBACMOCHb CIATIU.

6. Jlabopamopnas paboma «3akanka WU
OTITYCK»

10

7. TexHosorus TePMHUYECKOM
o0padoTku. Omoicue I pooa 6e3 ghazosoii
nepexpucmannuzayuu. Omoscue Il pooa c
gazosoii nepexpucmaniusayuetl,
HOPpMANU3ayusl. 3axanka cmanu.
OcHogHble  napamempuvl  NPOYeccos

11
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omnycKa yenepooucmuix u 1e2upO8aHHbIX
cmannetl. Obpabomka X01000M.
Ilosepxnocmuas 3aKanka.

8. XHMHKO-TepMHuYeckasi 00padoTKa.
Dusuueckue OCHOBbl XUMUKO-
mepmuueckol oopabomxu. Llemenmayus,
HUMpoyemeHmayus, aszomuposanue
cmanu.

12

6. Jlabopamopnas paboma «XUMHUKO-
TepMUYecKass 00paboTKa»

9. KOHCTPpYKIIMOHHBIE JIETHPOBAHHBIE
CTAJIH. Das3vl, obpazyemvle
JlecUpYIowuUMU  dJIeMeHmamy 6 CMmasx.
Brusnue necupyrowux snemenmos Ha
noaumopghuzm  dcenesa, Ha CeoUCmea
geppuma u aycmenuma. OcobennHocmu
mepmuueckou obpabomku
necupoganuvix cmanei. Knaccuguxayus,
MapKuposxa, oOegexmovl 1e2Upo8aHHbIX
cmaineu.

11

6. Jlabopamopnas paboma
«JlerupoBaHHbBIE CTATN

11

10. UHCTpyMeHTAIbHbIE MAaTEPHABI.
Hucmpymenmanvhvle  yenepooucmole u
Jlecuposantvie cmanu Oisl  Pextcyueo
UHCMpYMeHma. Bvicmpopescywasn
cmano, pedrcumbl MepMuyecKoll
obpabomxu,  obracmu  NPUMEHEHUs.
UImamnogvie  cmanu. Cmanu 04
UBMEPUMENLHO20 uUHCmMpyMeHma.
Tseepovlie nopowkosvie cniagbi  0us
pedxcyweco uncmpymenma. Kepamuxa.
Ceepxmeepovle mamepuaisl.

12
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6. Jlabopamopnas paboma
«IHCTpYyMEHTAJIbHBIC MaTEPHAIIBD)

12

I11. Cranam u cmiaaBbl ¢ 0COOBIMH
cBoiictBamu. Cnasvl ¢ 0cob60 8viCOKOlU
U3HOCOCMOUKOCMbIO, cocmas,
MAapKuposKka, mepmuieckas 06pabomxa u
obnacmu npumenenus. Hepowcaserouue
Xpomucmule U XPOMOHUKeNesble CMATU,
cocmas,  MAapKupogka, — mepmuieckas
obpabomka u obaacmu NPUMEHEHUS.
JKaponpounvie cmanu u cnaagwl, npeden
ONIUMENbHOU npouHoCmu, npeoein
noazy4ecmu. Mazcnumomsiexue u
MazHumomeepovle CNiasbl.

13-
14

12. LliBeTHble MeTANJIbI H CIUIABBI.
Meowv u ee ceovicmea. Jlamynu, opon3ul,
0abbumol. Antomunuil u e2o ceoucmaea.
Jlumeiinvle  anomunuesvle  CHadAgwl,
obonacmu  npumenenus.  Jopanomun,
cocmas, pedxcum mepmMu4eckoll
obpabomku, ceolicmea, obnacmu
npumeHenus. Maenuesvie cniasvl. Tuman
U e20 Cniaewl.

15

6. Jlabopamopnas paboma «lIBeTHbIE
CTIJIaBBD»

15

13.  KoMno3sunuoHHBICE MATEpHAJBI.
Knaccugurayus KOMNO3UYUOHBIX
Mamepuanos. Komnosumui c
Memaniudeckou mampuyetl.
Lucnepcnoynpounennvle

KOMNO3UYUOHHbIE mMamepuanoi.
Bonoxnucmuie KOMNO3UYUOHHbIE
Mamepuanbl. llopowkosvle

16
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KOMNO3UYUOHHbBIE mamepuansl
(xepmemst). Komnosumol ¢ noaumepHotl
mampuyetl. Komnozumei ¢ kepamuyeckou
u cmekaaHuou mampuyet. llpumenenue

KOMNO3UYUOHHBIX Mamepuanos 8
a8mMomMoouLeCmpoeHuuU.
Hanomamepuanut. Cmpyxkmypa,

ceoﬁcmea, npumerenue.

14. TeXHMKO-IKOHOMHUYECKHI BBIOOP
MaTepHaja HM  TEXHOJIOTHH  ero
ynpouHeHusi. OCHOBbl pPaAYUOHATLHO2O
evibopa  mamepuaia U Memood
ynpounenusi.  Ilpuuunel  cHudCceHus
pabomocnocobHocmu Mamepuana.
Mamepuanvi u memoowvl ux ynpouHeuus
npU Pa3IuyHbIX 8UOAX HASPY3KU Oemanell

17

Hroro

98
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