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1. Ileau ocBOeHMS AUCIUTIIHMHBI

K ocHOBHBIM neJAM OCBOCHUS AUCHUIIIIUHBI ((MaTepI/IaJ'IOBe,I[eHI/IC» CJICAYCT OTHECTU:

- IOATOTOBKA CTYACHTA K ACATCIIBHOCTU B COOTBETCTBUU C KB’cU'II/I(bI/IKElHI/IOHHOf/i XapaKTCPUCTH-
KOH TI0 HAIPaBIICHUIO;

- HO3HAHUC TTPHUPOABLI U CBOMCTB MaTCprajlIoB, a TAKKC MCTOAOB UX YIIPOUYHCHUA IJIA HauoOoJiee
3¢ (HEeKTUBHOTO UCTIONB30BAHUS B TEXHHUKE.

K ocHOBHBIM 3a1ayaM OCBOCHHUSI TUCHIUIUTUHEI «MartepuaaoBeicHIE» CIEAYET OTHECTH:

- U3y4YeHHE OCHOBHBIX MOHITHI, TEPMUHOB M ONpPEEICHUN B 001aCTH KOHCTPYKIIMOHHBIX, UH-
CTPYMEHTAJIbHBIX U (QYHKIIMOHAJTBHBIX MaTepUaJIOB (MapKHPOBKA, CTPYKTYpa, CBOMCTBA);

- U3Y4YEHHE COCTaBa, CTPYKTYPHI U CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U HEMETAITTHYECKUX

MaTepuasoB;

- OCBOCHHE OCHOB TEPMHUYECKOMN, XUMHUKO-TEPMUIECKON U TEPMOMEXaHUIECKON 00pabOTKH;

- OCBOGHHE BHUJIOB Pa3yNpOUHSIOUICH U yHpouHsIomend o0paboTku (OTKHUT, HOpMAaIU3alus, 3a-
KaJIKa, OTIIYCK, [IEMEHTalus U Jp.);

- H3YUCHHUC (1)I/I3I/I‘-IGCKOI‘/1 CyHIHOCTHU HBHGHHﬁ, MpouCXoodmux B Marcpuajlax B YCIOBUAX
MIPOM3BOJICTBA U IKCILTyaTalllu;

- OCBOEHHE OCHOBHBIX CBA3€H MEX]y CTPOCHMEM MAaTE€pHaJIOB U UX CBOMCTBAMM (TBEPAOCTHIO,
MIPOYHOCTHIO, U3BHOCOCTOMKOCTBIO, MIIACTUYHOCTBIO U JP.);

- U3Y4YCHUC 06HaCTI/I MPUMCHCHUSA PA3JIMYHBIX COBPCMCHHBIX MATCPUAJIOB JIA U3TOTOBJICHHUA
MPOIYKITHH.

1. Mecrto sucuumiannsl B ctpykrype OOII cnenmanurer

JuctumnuHa « MaTepuaaoBeIeHUue» OTHOCUTCS K YUCTY MPO(eCCHOHANBHBIX YUSOHBIX TUCITH-
uH oOs3aTenbHOM yacTu (biok 1.1) ocHOBHO# 00pa3oBaTenbHON TPOrpaMMBbI CIICIIHAIUTETA.

«MarepuanoBeieHIE)» B3aUMOCBSI3aHa JIOTHUECKU U COJIEPIKATEIIBHO-METOAMYECKH CO CIIEAYIO-
MMH IUCUUIIMHAMU U nipakTukamu OOIT:

B obs3amenvrnou wvacmu (b1.1):

— Ou3uKa;

— XUMUs;

— ConpoTHUBJIEHUE MATEPHUAJIOB;

— TexHONMOTHSI KOHCTPYKIIMOHHBIX MaTEPHAJIOB;

— JleTanu MalIvH U OCHOBBI KOHCTPYHUPOBAHHSL.

B uacmu, ghopmupyemoti yuacmuuxamu oopazosamenvuvix omuoutenuti (b1.2):
— Konctpyximst aBromo0us;

— TexHuueckas HKCIITyaTars aBTOMOOHIIEH;

— OCHOBBI TEXHOJIOT'MH TIPOU3BOJCTBA U PEMOHT aBTOMOOMIICH.

2. IlepeyeHb NIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHHS 10 JUCUUIIIMHE (MOAYJII0),
COOTHECEHHbIE ¢ IVIAHUPYEMbIMHU pe3y/IbTaTaAMH OCBOCHHS 00pPa30BaTe/ILHOI NPOrpaMMBbl.
B pesynbrare ocBOEHHS JUCIHHMILTUHBI (MOIYJSI) y oOydarommxcs (GopMHPYIOTCS CIEAYOIne
KOMITIETEHIIMH U JOJKHBI OBITh JOCTUTHYTHI CIEIyIONINE pe3ysibTaThl 00y4eHHs Kak 3Tan GopMUpOBa-
HUSL COOTBETCTBYIOIINX KOMNEMEHYULL:

Kon u Kon u conepxanue nHANKaTOpa
HaVMEHOB JOCTHKEHHUS KOMIIETEHIINH
N [lepeueHs TIIAHUPYEMBIX PE3yIbTATOB O0YUCHUS
10 TUCIUTIINHE
KOMIIETEH-
LU




OIIK-1. NOIIK-1.6. Ucnons3yeT B mpo- 3HATb:- OCHOBHbBIC U BCIIOMOTaTEIbHbIE MaTe-
CnocobeH | (hecCHOHANBHONW — JESATEIBHOCTH puaibl Uil MIPUMEHEHUS PU SKCIUTyaTaluu U
CTaBUTh U | 3HAHMSI O MaTepuaiax, MpuMme- PEMOHTE  TPAHCIOPTHBIX,  TPAHCIOPTHO-

peuath HSIEMBIX JJI1 WU3TOTOBJICHUS Je- TEXHOJIOTUYECKHIX MAIIUH U 000Py0BaHUS;
WH)XEHEp- | Tajel U cOOPOYHBIX €IMHUI aB- - COCTaB, CTPYKTYPY M CBOICTBa KOHCTPYKIIHU-

HbIE U TOMOOWIJICH, aHAIM3UPYET TEO- OHHBIX MaTEPHAJIOB PA3IMYHBIX KJIACCOB;

HAay4yHO- | PETUYECKHE U IKCIEPUMEHTalb-

TEXHUYE- | Hble HAay4YHbIE HCCIIEIOBAHUS IO yMeTh: - TpPaBWIBHO BBIOMpPATh MaTepua,
CKHE 3aJla- | IOUCKY M MPOBEPKE HOBBIX UAEH Ha3HayaTh €ro oOpaboOTKy C LENbI0 MOJTyde-
49H B cpepe | COBEPIICHCTBOBAHUS HA3EMHBIX HUS 33/IaHHOM CTPYKTYpBI U CBOWCTB, obecrie-
CBOEH MPO- | TPAHCIIOPTHO-TEXHOJIOTHYECKUX YUBAIOIINX BBICOKYIO HAJEXKHOCTb M JIOJITO-

deccuo- | MalIMH, WX TEXHOJIOTHYECKOTO BEUHOCTb JeTale MallllH;

HaJIbHOM | 00OpyIOBaHUS. - OILICHMBAaTh M MPOTHO3HPOBATh MOBEACHUE
JesATEIbHO- Marepuaiga M NPUYUHBI OTKA30B MPOIYKIIHHU
CTH U HO- MO/l BO3/JCWCTBUEM HAa HHUX Pa3IUYHBIX IKC-
BBIX MEX- TUTyaTalMOHHBIX (haKTOPOB;

JTUCIUILITU-

HapHBIX BJAJeTh: - METOJaMU BhIOOpAa OCHOBHBIX U
Hampa.Jie- BCIIOMOTATENIbHBIX MaTepHUajoB IJs IpUMe-
HUU C uc- HEHUS IPH IKCIUTyaTallud U PEMOHTE aBTOMO-
0JIb30Ba- ouei;

HUEM ecTe- - HABBIKAMHM MO0 HCIOJIb30BAHUIO COBPEMEH-
CTBEHHOHA- HBIX KOHCTPYKIIMOHHBIX MaT€pHalIOB B Ipak-
YYHBIX, Ma- TUYECKOU JIEATENIbHOCTU M0 TEXHUYECKOMY
TeMaTH4e- OOCITyKUBAaHUIO U TEKYIIEMY PEMOHTY aBTO-
CKHUX U MoOuen.
TEXHOJIOTH-
YECKUX MO-
nenen

4. CTpyKTYypa M cofiep:KaHue JMCIHUIIIHHBI.

OO01mas Tpy10eMKOCTh AUCLUUIUIMHBI COCTABIIAET 3 3aueTHbIe equHuLpl, T.€. 108 akagemuueckux
yaca (U3 HuX 54 yaca — caMoCTOsITeNIbHas paboTa CTYJJCHTOB).

Paznensl nucuumnnuasl «MaTepruanoBeIeHUE) U3y4aroTCsl Ha BTOPOM Kypce.

Tpertuii cemectp: nekuuu — 36 yacos, 1abopaTtopHbie padboThl — 18 yacoB, hopma KOHTPOIS —
9K3aMEH.

CtpykTypa U coJiepaHue TUCHMIUIMHBI «MaTepuaioBeieHHe» M0 CpoKaM U BUAaM paboThl OT-
paxens! B [Ipunoxenun 1.

Coaep:xanue pa3aesioB IMCHUNIHHBI.
Bsoonas wacmo
3HaueHue W 3a7a4d Kypca MaTepualiOBeACHHE. Poilb MaTepualioB B COBPEMCHHON TEXHHKE.
Kputepun onieHku 1 BbIOOpa MaTepraioB. PabOThl OTEUECTBEHHBIX U COBPEMEHHBIX YUEHBIX B 00JIaCTH
MaTepuanoBeneHuss. MaTepuanaoBeieHue, Kak HayKa, U3ydaromias CBOMCTBA MAaTEPUAIOB B CBSI3HU C HX
coCTaBOM M cTpoeHrneM. Kiaccudukaius MmaTepraios.

Dusuxo-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos
OcHOBHBIE TIOHATUS O CBOMICTBaX MaTepuanoB. TBepAOCTh, MEXAHWYECKHE CBOMCTBA,
OIpeAeIIieMBbIE IIPH CTATUYECKOM PACTSKEHUU, YIapHas BA3KOCTb. SIBJIIEHNE XJIaAHOIOMKOCTH.



YcTanocT MaTepHuanoB, Mpeaea BBIHOCIUBOCTH. MI3HOCOCTOMKOCTh. XpyIMKOe W BA3KOE pa3pylLICHHE.
PaGora 3apoxxaeHus u pacnpocTpaHeHus TpeluHbI. [[oHATHE 0 KOHCTPYKIIMOHHON POYHOCTH.

Twurbl cBsi3eil B TBEpABIX TesiaX. METaJUIMYECKHA TUIT CBSI3U. ATOMHO-KPUCTAJUIMYECKOE CTPOCHUE
MeTalioB. THUIBI KPUCTAJUIMYECKUX PEUIETOK, HUX XapaKTEepPUCTHUKH (MapameTrp, KOOpPAMHALMOHHOE
YKCII0, TUIOTHOCTh YMAKOBKM), M30TPOIUS, aHU30TPOMHS, KBAa3UU30TPONuUs. TodeuHble, JIMHEHHBIE U
MMOBEPXHOCTHBIE AE(PEKThI, CTPOCHUE pPEAlbHBIX METAJIOB M CIUIABOB (BaKaHCUH, JUCIOKALUU, OJIOKU
MO3auKH, TPaHUIIbI 3e¢pHa). TeopeTndeckas U peaibHas MPOYHOCTh METAJUIOB, BIUsSHUE neekToB. [1yTn
TOBBIIICHWA IMTPOYHOCTU MECTAJIJIOB.

Kpucrammm3zamus METaJUIOB TEPBUYHAS M BTOPUYHAS. TepMOJMHAMHYECKUE OCHOBBI (Da30BBIX
npeBpaieHnii. KpuBble oxyaxaeHus, CTENeHb MepeoXTaKACHUs, (HaKTOphl, BIUSIONIME HA IMPOLECC
KPUCTAJUTU3aIlUH, CBSI3b MEXKIy CTEIEHBIO IMEPEOXIKIACHUS, YHCIOM IIEHTPOB KPUCTAJUIM3AIUU M
CKOPOCTBIO pOCTa KpUCTAIIOB. BenwumHa 3epHa. MoauduiupoBaHue SKUIKOTO MeTajlia.
[TomumopdHBIe TpeBpalIcHHS.

Teopus cnnasoe

[Monstus o cmmaBax. OmpeneneHue TEPMUHOB: CIUIaB, CHCTEMa, KOMIOHEHT, (aza. TBepabie
pacTBOPBI, MEXaHUYECKHE CMECH, XUMUUECKUE COEAMHEHMS. J[MarpaMMbl COCTOSIHHS ABOMHBIX CILJIABOB,
METOAbl UX NOCTpOeHUs. JluarpamMma COCTOSIHMSI HpHU TOJTHOM HEPACTBOPUMOCTH KOMIIOHEHTOB B
TBEPJIOM COCTOSIHHH, C OIPAHMYEHHON OJHOCTOPOHHEW pacTBOPUMOCTBIO. OmpeneneHrne XUMUIECKOro
coctaBa (a3 TpU HCIOIB30BAaHMM TIPaBWJIa KOHLEHTpaluid. JlmarpaMma COCTOSHHUS C TIOJHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU. /JleHapuTHas JTUKBauus B TBEPABIX pacTBOpax.
[IpaBuno ¢a3. uarpamma COCTOSHUSI CUCTEM C MPEBpAICHHEM B TBEPIOM COCTOSHUU (YaCTUYHBIA U
MOJIHBIM pacrajy OrpaHHYEHHOTO0 TBEPIOTO PacTBOpa, 3BTEKTOMJIHOE TMpeBpaiieHue). CBsi3b MEXIY
CTPYKTYpOH CIUIaBa, OINpPEAEIseMOM MO JIUarpaMMe COCTOSIHMS M CBOMCTBaM cCIuiaBa. Jluarpamma
COCTOSIHMSI JK€JI€30-LIEMEHTUT. XapaKTepUCTUKN KOMIIOHEHTOB.

CTpyKTypHBIE COCTaBJISIONIME U a3kl HA AUArpaMMe Kele30-IeMeHTUT. CYITHOCTh IBTEKTUYECKOTO U
9BTEKTOMJHOTO TIpeBpauieHuil. [Ipumenenne npaBuia KOHLEHTpauuid W mpaBwia (a3 Ha auarpaMmme
JKEJEe30-1ICMEHTHUT.

Brnusiaue yrieposa u MOCTOSIHHBIX NMpUMeEceld Ha cBoWcTBa cranu. Kiaccudukarnus craneid 1mo
croco0y MPOW3BOACTBA, HA3HAUYEHUIO M KadecTBY. MapKHUpOBKa YIIEpOAUCTBIX cTanel. JIucToBble
CTaJIM ISl XOJIOAHOM IITAaMIIOBKH, aBTOHOMHBIE cTainu. OcHOBHBIE TexHUYeckue TpeboBanus mo ['OCT
JJIA CTaJICH.

UYyryHsl ¢ rpaduTom, MoJoBUHYATHIE U Oenble. BiusHue CKOpOCTH OXJIaXACHUS U XMMHYECKOTO
cocTaBa yyryHa Ha cTpykTypy. Or6en uyryHoB. CTpyKTypa, CBOMCTBA, 00JIACTH IPUMEHEHHUS U METO/IbI
MIOJIyYEHUS CEPBIX, KOBKUX U BBICOKOIIPOUYHBIX YyTYHOB. MapKUpOBKa YyTryHOB.

Haxknén u pexpucmannuzayus
Bnusaue mnnactuueckoil agedopmanuu Ha CTPYKTYpy M CBOMCTBa MeTayyioB. MexaHH3M
IJIACTUYECKOM neopManuu MOHO-U TOJUKPUCTAUIOB. Pa3MHOKEHHE TUCIOKAIIMN TIPH TIJIACTHYSCKOM
nedopmaruu. Hakxnénm npoOwio, oOpaboTka ponukamu. [IpiMeHEHHE MOBEPXHOCTHOTO HakKiena B
MamHocTpoeHud. Bo3Bpar, nonuronmzanus. IlepBuuHas u coOupaTenbHas pEeKpPUCTATIIA3ALIMSL.
XomnoaHast 1 ropsyas nepopmanus. Tepmomexannueckas o0OpadoTKa.

Tepmuueckan u xumuxko-mepmuueckas oopadomka

Teopus mepmuueckoti obpabomku
Buner tepmuueckoir oOpabotku craneit. [lpeBpamienuss npu HarpeBe cranmu. Poct 3epHa
ayCTeHUTa, HACJIEICTBEHHOE U JAecTBUTENbHOE 3epHO B ctanu. [leperpeB u nepexor. [IpeBpamienue
ayCTEHUTA NPU HENPEPHIBHOM OXJIAXKJICHUHU. J[MarpamMmMa M30TEPMHUYECKOTO MPEBPAILLEHUs ayCTEHUTA.
[lepnutHOE mpeBpamieHre. MapTeHCUTHOE TpeBpalleHne U ero ocoOeHHocTu. [IpeBpaiieHue npu
OTIYCKE, CTPYKTYpa U CBOMCTBA CTaIM NpH oTimycke. OtmyckHas xpynkocts [ u 11 pona.



[TpokanuBaeMOCTh M 3aKaJIMBAEMOCTh CTAIH, (PaKTOPBI BIMSAIONINE HAa IPOKAINBAEMOCTh: BIUSIHUE
JETUPYIOIINX JJIEMEHTOB, pa3Mepa 3epHa ayCTeHWTa, HEPAaCTBOPHMBIX KapOWIOB M BKIIOYCHUH.
Metoauka onpeaenaeHnss KpUTUIECKOTro InaMeTpa 1o JuarpaMMe IpoKaJuBaeMOCTH.

Texnonozus mepmuyeckot 0opabomxu

OOmast xapakTepUCTHKa IMPOLECCOB TepMuueckoil oOpaboTku. Omxur I poma 6e3 ¢a3oBoit
MepeKpUCTAIITN3ANH. PeXUM OTXKHTra peKpacTaT3alHH.

Omxur Il pona c ¢a3oBoil mepekpucTalaM3alMen: i yJaydlleHUus o0pabaThIBa€MOCTH, AJIS
n3MenpueHus 3epHa. Cheponansanusi, OT)KUT — TOMOTEHU3AIHSI, HOPMAJTU3aIHsl.

N3oTepMuyecKuii OTHKUT.

3akanka cranu. OCHOBHBIE NTapaMeTphl Ipoliecca: TeMIepaTypa HarpeBa, JUIMTEIbHOCTh HarpeBa,
CKOpOCTh OxJaxaAeHus. OCHOBHbIE TpPeOOBaHUS K 3aKaJIOUHBIM cpelaM. MeToabl 3aKalku: MpocTas,
NpepBIBUCTAs, CTyneH4yaTtas M u3zoTepMmuueckas. JlepekTbl 3akanku: oOpa3oBaHHE TpEIIUH,
nedopmarusi, OKUCICHHE B 00e3yTIIepOKMBAaHUE TTIOBEPXHOCTH, METOIBI OOPHOBI C HUMH.

OcHOBHBIE TTapaMETPhI MPOIIECCOB OTIYCKA YIIIEPOAUCTHIX U JETUPOBAHHBIX cTajeil. ObpaboTka
Xos040M. BiusiHMe 3aKaiKky 1 OTIyCKa Ha MEXaHHMUYECKUE CBOMCTBA CTAIU. YIIydllIeHUE CTAJIH.

[ToBepxHOCTHAas 3aKajika, BUIBI M 00JaCTH IPUMEHEHUSI.

Xumuxo-mepmuueckas oopabomka

®du3nuecKkue OCHOBBI XMMHUKO-TEPMHUECKON 00paboTKH, MoHsATHE O Kodddunmuente nuddys3uu.
LlemeHTanus, peXUMbl HACHILEHUS M TOCICAYIONUX TEPMHUUYECKOW 0OpabOTKH YIJIEPOAMUCTHIX U
JIETUPOBAHHBIX CTaJIel, BUABI Tpolecca, 00JacTu mpuMeHeHus. HutporiemMeHTaus, BUIsI Tpoliecca,
pexuMBbl, obmactd mnpuMmeHeHus. I[Ipumenenue armocdep ¢ aBTOMATHUYECKUM DPETYJIHMPOBAHHUEM
MOTEHIIMAaJIa yIiepo/ia sl Mpolecca NEMEHTAIlH U HUTPOIIEMECHTAIHH.

AzotupoBanue cranu. Ctanu A a30THPOBAHUSA, PEKUMBI X TEPMHUYECKONW 00paboTKH, 001acTu
NpUMEHEeHHs Tporecca. [lpomecc HH3KOTEMIEpaTYypHOTO Ta30BOTO W JKHUIKOTO a30THPOBAHUS, HX
0COOEHHOCTH U 00JIACTH MTPUMEHEHHS.

HoBbie MeTOIbI XUMHKO-TEepMHUUYECKON 00paboTKu. JIazepHOE IerupoBanue.

I(oucmpykuuonnble U UHCMPDYMEHmAJlbHble Mamepudaibl

Koncmpyxkyuonnule necuposannvie cmaiu oowe2o Ha3Ha4eHus.

®a3bl, 0Opa3yeMble JISTUPYIOLUIMMH 3JIEMEHTAaMH B CTASIX. BIUsHUE JIErHpYIONMX 3J€MEHTOB Ha
nonuMopdusM jkene3a, Ha CBOICTBa (eppura M aycTeHUTa. BiusHue Jerupyrommx >J€MEHTOB Ha
KMHETUKY HM30TEpPMUYECKOr0 IPEBPALLEHUS AayCTEHUTA. BiusHue Jerupyrommx 3JIEMEHTOB Ha
MapTeHCUTHOE MpeBpallleHe W TpeBpalieHue npu otiycke. OCHOBBI pallOHATIBHOIO JIETUPOBAHUS
CTali W pOJb OTHACIBHBIX JICTUPYIOIIMUX 3JIeMEHTOB. (OCOOCHHOCTH TEpMHUECKOM  00paboTKH
JIETUPOBAHHBIX CTaJIEH.

Knaccudukanuss JerupoBaHHBIX cTaleid MO CTPYKType B HOPMAaJIM30BAHHOM COCTOSIHUH
(mmarpamMma ['miie). MapkupoBKa JETHPOBAHHBIX CTajeid, WX MPEUMYIIECTBA [0 CPaBHCHHUIO C
yriaepoaucTbiMi. JleekTsl JeTHpoBaHHBIX cTaje (mudepHbld W37I0M, (IIOKEHBI, OTITyCKHAs
XpynKocTh). OCHOBHBIE TPeOOBaHUS K JISTUPOBAHHBIM KOHCTPYKIMOHHBIM cTasm o 'OCT.

Huempymenmanvuvie mamepuavl

WHcTpyMeHTaNbHbIE YIIIEPOAUCTHIEC U JIETUPOBAHHBIC CTANIN JJISl PEXKYIIET0 HHCTPYMEHTA, COCTaB,
MapKHpOBKa, TepMUUYECKast 00paboTka 1 00J1acTH MPUMEHEHHUS.

BricTpopexxymiass cranb, cocTtaB, CBOHCTBAa. Pexumbl Tepmuueckoi 00paboTKu, 001acTu
npumenenus. OcHoBHble TpeboBanust mo ['OCT k cranmsam J1s peKyIero HHCTPYMEHTA.

HltammnoBele CcTanu Uis  XOJOAHOTO W Topsyero jaegopmupoBanust crand. Cramm ams
M3MEPUTEILHOTO MHCTPYMEHTA.

TBepable MOPOIIKOBBIE CIIABBI JJISl PEXKYIIEr0 HHCTPYMEHTA.

Kepamuka. CBepXxTBEpAbIe MaTEpHAIbI.



Cmanu u cnnagel ¢ ocobblmu coticmeamu

Bricokonpounsle cTtamu.  MapTEHCHUTHO-CTaperoniie KOHCTPYKIIMOHHBIE CTalld, HX COCTaB,
peXUMBI 00paOOTKHU M 00JIACTH MPUMEHEHUSI.

CruraBel ¢ 0c000 BBICOKOW M3HOCOCTOWKOCTBIO, COCTaB, MAPKUPOBKA, TePMHUUECKasi 00padoTKa 1
00JIacTH IPUMEHEHUSI.

HepxaBeromue XpomMHCTBIE M XPOMOHHKEIIEBBIE CTall, COCTaB, MapKHPOBKA, TEPMHUYECKas
00paboTKa 1 00J1acTH TPUMEHEHUSI.

XKaponpounsie cramu u cruaBel. OCOOCHHOCTH TIOBEICHHMS CTalld NPH Harpys3kax B o01acTu
BBICOKHX TEMIIEpaTyp, Mpeaesl JTUTEIbHOW MPOYHOCTH, IPEIEN MOI3y4YecTH. THITOBBIE CIIIaBhl, COCTAB,
CTPYKTypa, TepMO0OpadOTKa, CBOMCTBA M 00JIACTH TIPUMEHEHUSI.

CrutaBsl ¢ 3aJaHHBIMHU (PU3NYECKUMH CBOHCTBaMH. MarHUTOMSTKHAE U MAaTHUTOTBEP/IbIC CIIIABEI.

L[semnvie memannvl u cniagol

Menn u ee cBoiicTBa. JlaTryHu, OpOH3bI OJIOBSHUCTBIC, KPEMHUCTHIC, ATIOMUHUEBBIC, OSPHUIIIIOBHIE;
coctaB, obmactu mnpumeHeHus. CruiaBpl CBUHIA W 0JIoBa. baOOWTHI, CBHHIIOBHCTBIC OpOH3HI,
ATIOMUHHEBBIC TTOMIITUITHUKOBBIC CIUIABBI JJI JBUTATENICH BHYTPEHHETO CTOPaHUs, TPUMETANTNICCKUE
MOAIIUITHUKA. AJIOMHUHHUN ¥ €ro CBOWCTBa. JINTEHBIC allOMHUHHUEBBIE CIUIABBI, 00JIACTH PUMEHEHUSI.
JlropalltoMHH, COCTaB, PEKUM TEPMUIECKON 00paOOTKH, CBOMCTBA, 0OIACTH MPUMEHECHHSI.

MarnueBbie JIUTeHHbBIC U AeOPMHUPYEMBIC CTIaBbl, 00JACTH TPUMEHEHUSI.

TuTaH U ero CriaBbl, COCTaB, CBOWCTBA U 00JIACTH IPUMEHEHUSI.

Komnoszuyuonnvie mamepuanvot

Knaccudukanuss KOMITO3UIIMOHBIX MaTepHralioB. Pacipenenenue HanpsHKEHUH MKy MaTpHUIEH 1
HanonHuTesneM. Cxembl apmupoBaHus. Kpurtnyeckas niauHa BosiokHa. OCHOBBI pacueTa CBOMCTB
KOMITO3UIIMOHHBIX MaTEPHAIIOB.

Komno3utsl ¢ meTanueckoi matpuieil. JlucnepcHOypOYHEHHbIE KOMIIO3UIIMOHHbBIE
MaTepHaibl, 0COOEHHOCTH MEXaHNU3Ma yNpouHeHus. JlucnepcHoynpoyHeHHbIE KOMIIO3UTHI HA OCHOBE
QIIOMUHMIO, HUKEJIS U IPYTUX METaJIOB.

BonoKkHHCTBIE KOMITO3ULIMOHHBIE MAaTEPHUAJIbI HA ATTFOMUHUEBOM U HUKEJIEBOM MaTpHULaX.

KoMmo3uTs! ¢ HanpaBieHHOW KpUCTAJIIIN3aUEN 3BTEKTHK.

[ToponikoBbie KOMIO3UIIMOHHBIE MaTepHabl (KEPMEThl) aHTU(PPUKITMOHHOTO U (PPHUKIIMOHHOTO
HasHauyeHUs. OUIBTPHI.

Komno3utsl ¢ nomumMepHoi matpuiiei. [lomumMepHast MmaTpuila KOMIIO3UIITMOHHBIX MaTEPUAJIOB.
denonpopManbaeruaHas, SMOKCUIHAS 1 KpEMHUHOPraHWYecKast MaTpUIla KOMIO3HIIMOHHBIX
MaTepuasios.

OcobeHHocTH (PU3NKO- MEXaHUYECKOTO MOBEIEHUS MOJIMMEpOB. OpraHuuecKue, 3JIeMEeHTOopra-
HUYECKHE U HEOPTAaHMYECKHUE TIOJIMMEPBHI.

BooKHUCTBIE KOMIIO3UIIMOHHBIE MaTepualibl Ha IOJMMEPHOM Martpuue (KapOOBOJOKHHUTHI,
OOpPOBOJIOKHHUTHI, OPTAaHOBOJIOKHHTHI ).

Komno3uimonnele MaTepuansl Ha IOJUMEPHON MaTpule C IOPOLIKOBBIM HAlOJIHUTEIEM
(TutacTmaccsl).

Ponb nopomkoBsIX (TEXHUUECKUN YIIIEPO U IP.) U BOJIOKHUCTBIX (KOpA) HAIIOJHUTEIEH.

Komno3utsl ¢ kKepaMU4eCcKOil U CTEKJISTHHON MaTpHUIICH.

[IpumMeHeHre KOMITIO3UITMOHHBIX MaTEpUaIoB B aBToMoOmIecTpoeHun. Koprryc u geranm Ky30Ba.
Jletanu ra3oTypOUHHBIX ABUTaTeNeld. AHTU(PUKIIMOHHBIE AeTann. OPUKIMOHHBIE AeTanu. TpyaoemMkue
JeTaJIn ABUTaTeNsl U X0J0BOM 4acTU. PEMOHTHbIE KOMITO3UTHL. IlepcrieKTHBBI TPUMEHEHNS KOMIIO3UTOB
B aBTOCTPOCHUH.

Hanomarepuainsl. CTpyKkTypa, CBOWCTBA, IPUMEHEHUE.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
MeTtoauka npenonaBaHus AUCUUILIMHBL « MaTepuaaoBeleHue» U peain3alnus KOMIETEeHTHOCT-
HOr'o nmoJaxoaa B U3JIOKCHHUU W BOCHPUATHHU MaTCpHalia MPCAYCMAaTPUBACT UCIIOJIB30BAHUC CIICAYHOIINUX



aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHUS TPYIIIOBBIX, MHIUBUAYAIbHBIX, ay IUTOPHBIX 3aHATHUI B
COYETaHUM C BHEAYAUTOPHOU paboToil ¢ 1enbio0 GOpMUPOBAHHS M Pa3BUTHUS POPECCHOHATIBHBIX HABbI-
KOB 00YyYaroImuxcs:

- 3allluUTa U UHOUBUAYaJIbHOE 00CYKIEHUE BBIMOJIHAEMBIX TAoOB Ja00paTOpHbIX paldoT;

- OpraHu3aiys U NpoBeIeHUE TEKYILEro KOHTPOJI 3HaHUH CTYICHTOB B (popMe OJIaHKOBOTO TECTH-
poBaHus;

- HCIIOJIb30BaHME JIENIOBBIX U POJIEBBIX U, pPa300p KOHKPETHBIX CUTYalUii;

- TpOBeIeHUE KOHTPOIJBLHBIX paboT;

VY nenbHbIN Bec 3aHATUHN, MPOBOJUMBIX B MHTEPAKTUBHBIX (POpPMax, ONpeesieH TJIaBHOM IENbI0
00pa30BaTeNbHONW MPOrpaMMbl, OCOOCHHOCTbIO KOHTMHIE€HTAa OOYHYaIOLIMXCS U COAEPIKAHUEM JUCIH-
IUIMHBL «MartepuajioBeicHue» U B LIEJIOM MO aucuuiuinHe coctasisieT 40 % ayIuTOpHBIX 3aHATHM.
3aHATHA JEKIIMOHHOTO THIMA COCTAaBIAIOT 66,6% 0T 00beMa ay TUTOPHBIX 3aHATHIA.

6. OnleHOYHbBIE CPeICTBA I TEKYIIEero KOHTPOJIsl YCIIeBaeMOCTH, IPOMEKYTOYHOM aTTecTAllMu 10
HUTOraM OCBOEHMSI TUCUHUILIMHBI M YUeOHO-MeToInYecKoe odecneyeHne caMoCTOSITe/IbHOH padoThl
CTYAE€HTOB

B nporiecce 00y4eHHs UCTIONB3YIOTCS CIEAYIONIUE OIICHOYHBIE (JOPMBI CAMOCTOSITENILHOU pabo-
ThI CTYJICHTOB, OIIEHOYHBIC CPEJCTBA TEKYIIETr0 KOHTPOJS yCIEBAEMOCTH U MPOMEKYTOUHBIX aTTeCTa-
UH:

Texymuit KOHTPOJIb YCTIEBAEMOCTH M TIPOMEXYTOYHOM aTTECTAIMH MPOBOISATCS TIO CIEAYIOIIM

KpUTEPUSIM;
- OTBETHI CTY/ICHTA Ha BOIPOCHI KapT TEKYIIEr0 KOHTPOJIS,
- 3ammra JJabopaTopHBIX padoT;
- BBITNIOJTHEHHE KOHTPOJBHBIX padoT.

6.1. ®oH OLIEHOYHBIX CPEACTB IJI MPOBEACHHUS MPOMEKYTOYHOM ATTeCTAIIUM 00y4AI0IIUXCS 110
AMCUUIJIMHE (MOLYJII0)
6.1.1. [lepeyeHr KOMITETEHIIUN C YKa3aHUEM 3TaroB UX (GOPMHUPOBAHUS B MPOIECCE OCBOCHUS 00pa3o-
BaTEJIbHOU IIPOrPAMMBIL.
B pesynbrare ocBOE€HUS AUCHUIUIMHBI (MOAYJIs1) GOPMHUPYIOTCS CIEAYIOIINE KOMISTEHIINU:

Koa xomme- B pe3yabTate ocBoOeHUs1 00pa30BaTeJbLHOH IPOrpaMMbl 00y4aromuiics
TEeHINH IOJIKEH 00J1a1aTh
OIIK-1 CriocoOHOCTBIO CTaBUTh U PeLIaTh WH)KEHEPHBIE U HAYYHO-TEXHUYECKHE 3aa4n

B cdepe cBoeil mpodeccnoHanbHOM AesTeNbHOCTH U HOBBIX MEXIUCIUIUIMHAP-
HBIX HAalpaBJIEHUN C UCIOJIb30BAHUEM €CTECTBEHHOHAYUYHBIX, MATEMATHUYECKUX
U TEXHOJIOTUYECKUX MOeNeit

B npouecce ocBoeHust o0pa3oBaTebHOW MPOrpaMMBbl JaHHbIE KOMIIETEHLMH, B TOM YHCIE UX
OTJIeJIbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCS ITO3TAITHO B X0J/I€ OCBOEHUS 00yJarolMMHUCS AUCIUILIINH (MO-
nyJeil), MpakTHK B COOTBETCTBUHU C YU€OHBIM IJIAHOM M KaJeHIapHBIM I'paMKOM yuyeOHOro mporecca.

6.1.2. Onucanue nokasareJieil 1 KpUTepHeB OLCHUBAHUA KOMIIETeHIIMH, (popMHUpPYeEMBIX 110
HUTOraM OCBOEHMS JMCUHUIIIMHBI (MOAYJIS), ONIMCAHHE IKAJ OLleHUBAHHUS.
[TokazaTenemM OICHMBAaHWS KOMIIETEHIIMHA HAa Pa3IMYHBIX 3Tanax uX (HOpPMUPOBAHHS SBISETCS
JOCTHKEHHE 00yUaIOIIMMUCS MIIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCLUILUINHE (MOYJIIO).

OIIK-1- CrtocoOHOCTh CTaBUTh M pelIaTh WHKEHEPHBIC U HAYYHO-TEXHUYECKHUE 3a/1auH B chepe CBOeH
HpO(l)eCCHOHaHLHOP'I ACATCIIbBHOCTU U HOBBIX MCKJIUCHUIITIMHAPHBIX HaHpaBHeHI/Iﬁ C UCIIOJIB30BAHUEM
€CTECTBEHHOHAYYHBIX, MATEMAaTUYECKUX U TEXHOJIOTMUECKUX MOJIeNen




Kpurepun onenuBanus

IToka3arenan
2 3 4 5

3HATH: OO6yuaromuiics OO6yuaromuiicst neMon- | OOyuatomuiics ne- OO6yuaromuiics
-OCHOBHBIC | | IGMOHCTPUPYET CTPHUPYET HETIOJTHOE MOHCTPHUPYET Ya- JEMOHCTPHPY-
BCIIOMOTATEIb- | TIOJIHOE OTCYT- COOTBETCTBUE CJICIyI0- | CTHYHOE COOTBET- €T ITOJITHOE CO-
HbIC MaTEPHAJIbl | CTBHC WM HEJO- | IUX 3HAHHWHA: OCHOB- CTBUE CIICAYIOIIUX OTBETCTBUE
IUIs  TIPUMEHE- | CTATOYHOE COOT- | HBIX M BCIIOMOTATEIIb- 3HAHWI: OCHOBHBIX U | CJICIYIOIINX
HUS TPU OIKC- | BETCTBUE CJICy- | HBIX MAaTEPHAIBI IS BCIIOMOTaTeIbHBIX 3HAaHUN: OC-
TUTyaTaluu U | IOIUX 3HAHUM: NPUMEHECHHUS TIPU IKC- MaTepHalbl s HOBHBIX U
PEMOHTE TpAHC- | OCHOBHBIX H TUTyaTalluy ¥ PEMOHTE | IPUMEHEHHUS IIPU BCIIOMOTa-

MOPTHBIX,
TPAHCIIOPTHO-
TEXHOJIOTHYe-
CKHUX MalluH "
o0opyIoBaHUS.
- COCTaB, CTPYK-
Typy W CBOICTBA
KOHCTPYKIIUOH-
HBIX  MarepHa-
JIOB Ppa3IMYHbIX
KJIACCOB.

BCIIOMOTaTEIb-
HBIX MaTCpHaJIOB
U1 IPUMEHEHHUS
MIPH SKCIUTyaTa-
LMY U PEMOHTE
TPaHCIIOPTHBIX,
TPaHCIOPTHO-
TEXHOJOTHUYCCKUX
MaIluH U 000py-
JOBaHMS.
[TonHoe oTcyT-
CTBUEC UJIN HEOO-
CTaTOYHOE COOT-
BETCTBHE CIIEIy-
IONINX 3HAHWUH:
COCTaBa, CTPYK-
TYypbI U CBOMCTB
KOHCTPYKIIUOH-
HBIX MaTepuajoB
Pa3JINIHBIX KJIaC-
COB

TPAHCIIOPTHBIX, TPAHC-
MOPTHO-
TEXHOJOTMYECKHX Ma-
IIMH ¥ 000pyA0BaHMUS.
Jomyckatorcst 3Ha4u-
TeIbHBIC OIIUOKH, TPO-
ABIIIETCS. HEOCTATOYU-
HOCTb 3HAaHUH, 10 pALy
rmoKasaTesei, 00yJaro-
IIUHCS UCIILITHIBAET
3HAYUTENbHbIE 3aTPY/I-
HEHUS MPU OTIEPUPOBa-
HUU 3HAHUSIMU TIPU UX
MepeHOCe Ha HOBhIE CH-
TyaruH.

HenonHoe cooTet-
CTBUE CIICAYIONINX 3Ha-
HUU: COCTaBa, CTPYK-
TYpBI U CBOMCTB KOH-
CTPYKIMOHHBIX MaTe-
pHAJIOB PA3IUYHBIX
KJ1accoB. Jlomyckarores
3HAYUTENIbHbIE OIINO-
KH, MPOSIBIISICTCS HEO0-
CTaTOYHOCTH 3HAHHUH,
IO psAly IIOKa3aTelleu,
00yJaroMUNCs UCTIBI-
THIBA€T 3HAUUTEIbHbIE
3aTpyIHEHUS MpH OTle-
pUPOBAHUM 3HAHUSAMU
IIPU UX MEepeHoce Ha
HOBBIE CUTYalIUH.

AKCIUTyaTalluu U pe-
MOHTE TPAHCTIOPT-
HBIX, TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX
MaIluH U 000py10-
BaHMsI, HO JOIyCKa-
FOTCSI HE3HAYNUTEIb-
HBIE OLIMOKH, He-
TOYHOCTH, 3aTPy -
HEHUS NPY aHAJUTH-
YECKUX OINeparusx.
YacTUIHOE COOTBET-
CTBHE CJIEAYIOIIUX
3HAHUM: COCTaBa,
CTPYKTYpPBI U
CBOMCTB KOHCTPYK-
IMOHHBIX MaTepHa-
JIOB PA3IUYHbBIX
KJIACCOB, HO JIOITyC-
KaroTCs HEe3HAUH-
TeJbHBIE OIIHOKH,
HETOYHOCTH, 3a-
TPYJHEHHS TIPU aHa-
JUTUYECKUX OTepa-
LUSX.

TEIIbHBIX MaTe-
puaibl I
MIPUMEHEHUS
IPH IKCILTya-
Talllu U pe-
MOHTE TPaHC-
MOPTHBIX,
TPAHCIIOPTHO-
TEXHOJIOTHYe-
CKHUX MAIlIuH U
o0opyIoBaHuUs
CBOOOJIHO OrIe-
pUpyeT mpuoo-
peTEeHHBIMU
3HAHUSMU.
ITonHOE COOT-
BETCTBHE ClIC-
TYIOIINX 3Ha-
HMI: COCTaBa,
CTPYKTYpPHI U
CBOMCTB KOH-
CTPYKLMOHHBIX
MaTepHuasioB
PA3INIHBIX
KJIACCOB, CBO-
601HO onepu-
pyeT npuobpe-
TCHHBIMU 3Ha-
HUSIMU.

yMeThb:
- IPAaBUJILHO
BbIOMpPAThH MatTe-
puai, Ha3Ha4aTh
ero o6paboTKy ¢
EJIBIO TTOJTyde-

OO6yuaromuiics
HE YMeeT WU B
HEJI0CTaTOYHOMU
CTETIEHH yMEeT
MIPABUIILHO BBI-
Ouparth MaTepual,

OO0yuaromnuiicst 1eMOH-
CTPUPYET HETIOITHOE
COOTBETCTBHUE CIIETyIO-
IIMX YMEHUW: mpa-
BUJIBHO BBHIOMpATh Ma-
Tepuai, Ha3HauaTh €ro

OOyuaromwmiics ne-
MOHCTpHUPYET 4Ya-
CTUYHOE COOTBET-
CTBUE CIEAYIOLIUX
YMEHHUM: IPAaBUIILHO
BBIOMPATh MaTEpHall,

OO0yuaromuiics
JIEMOHCTPHPY-
€T MOJIHOE CO-
OTBETCTBUE
CJEeAYIOIINX
YMEHMI: TIpa-




HUS 3aJaHHOHI
CTPYKTYpHI U
CBOMCTB, 00ec-
MICYNBAIOIINX
BBICOKYIO
HaACKHOCTh U
JIOJITOBEYHOCTh
JieTajiel MaIluH;
- OICHHMBATh U
MIPOTHO3UPOBATH
MOBEJCHUE Ma-
Tepuaia W Mpu-
YUHBl ~ OTKa30B
MPOAYKIHMH TO
BO3JICUCTBHEM
Ha HHUX pa3iny-
HBIX JKCIUTyaTa-
IIUOHHBIX  (hak-
TOPOB.

Ha3Ha4yaTh €ro
00paboTKy c 11e-
JIBIO TIOJTyYEHUs
3a1aHHOM CTPYK-
TYpbI U CBOMCTB,
00ecreunBarOIINX
BBICOKYIO HaJIeXK-
HOCTb U JIOJITO-
BE€YHOCTD JeTanei
MaIlH.

He ymeer unu B
HEJI0CTATOYHOU
CTETIEHH yMEeT
OLICHUBATh U IPO-
THO3UPOBATh I10-
BEJICHUE MaTEpH-
asa u IpUYHHbI
OTKa30B MPOAYK-
IIUH O] BO3JEH-
CTBHUEM Ha HUX
Pa3IMYHBIX JKC-
ITyaTallMOHHBIX
(haxkTOopoB

00paboTKy C LEIbIO
IIOJIyYEHUS 3aJaHHOU
CTPYKTYPBI U CBOMCTB,
o0ecreynBaronuX Bbl-
COKYIO0 HaJIeKHOCTb U
JIOJITOBEYHOCTD JI€Ta-
ner mamuH. Jlomycka-
I0TCSI 3HAUUTEIIbHbBIC
OIIMOKH, MPOSIBIISCTCS
HEZ0CTaTOYHOCTh yMe-
HUM, 1O psATy OKa3a-
Tenel, o0yJaronmiics
UCIBITHIBAET 3HAUU-
TEbHBIE 3aTPYTHCHHS
IIpU ONIEPUPOBAHUU
YMEHUSIMHU MPHU UX Tie-
peHoce Ha HOBbIE CUTY-
aruu.

MIPABUJIbHO OLIEHUBATh
Y IPOTHO3UPOBATh TO-
BeJICHUE MaTepHaa 1
MPUYUHBI OTKA30B TPO-
JYKIUH IO BO3ICH-
CTBUEM Ha HUX pa3iny-
HBIX DKCIUTyaTallOH-
HBIX (pakTopoB. [omyc-
KAIOTCSl 3HAUUTEITbHBIE
OIIMOKH, MPOSIBISIETCS
HEJ0CTaTOYHOCTh yMe-
HUH, 10 psly MOKa3a-
TemneH, o0yJaronuics
UCIIBITHIBACT 3HAUU-
TENbHBIC 3aTPYIHCHUS
IIpU ONIEPUPOBAHUU
YMEHHUSMHU TP UX Tie-
peHoce Ha HOBBIE CUTY-
aruu.

Ha3Ha4aTh ero oopa-
OOTKY C LIETBIO T0-
JIy4eHUS 3aJJaHHOU
CTPYKTYpHI U
CBOMCTB, o0ecreun-
BAIOIINX BBICOKYIO
HaACKHOCTD U JI0JI-
TOBEYHOCTH AeTanei
MaIlliH. Y MEHUS
OCBOEHBI, HO JIOITyC-
KaroTCs He3HAYH-
TEJIbHBIE OLINOKH,
HETOYHOCTH, 3a-
TPYAHECHUS TPU aHa-
JIUTUYECKUX Omepa-
LHUAX, IEPEHOCe
YMEHHUI Ha HOBBIE,
HECTaHJapTHBIE CU-
TyaluH.

YacTuuHOE COOTBET-
CTBHE CJIEAYIOIIUX
YMEHHI: IPaBUIBHO
OIICHMBATh U MPO-
THO3UPOBATh MOBE-
JICHWE MaTepuana u
MIPUYUHBI OTKA30B
MIPOIYKIINH TIO/T
BO3JICHCTBHEM Ha
HUX Pa3JIHUYHbBIX IKC-
[Ty aTallMOHHBIX
(bakTopoB. YMeHHS
OCBOEHBI, HO JI0ITyC-
KaloTCs He3HAYH-
TEJIbHBIC OIINOKH,
HETOYHOCTH, 3a-
TPYJAHEHUS IPU aHa-
JUTUYECKUX OTIepa-
LUAX, IEPEHOCE
YMEHHUH Ha HOBBIE,
HECTaHJapTHBIE CU-
Tyaluu

BUJILHO BBLIOH-
paTth Marepua,
Ha3HA4aTh €ro
00paboTKy C
IEJIBIO TTOTY-
YeHUS 3aJ1aH-
HOM CTPYKTY-
PBI U CBOWCTB,
obecreunBa-
IOIIUX BBICO-
KYIO HaJIekK-
HOCTb U JIOJ-
TOBEYHOCTH
JeTaneu Ma-
mH. CB00OI-
HO OIEepUpPYET
npruoOpeTeH-
HBIMU YMEHHU-
SIMH, TIPUMECHSI-
€T UX B CUTYya-
LMSX TTOBBI-
IIEHHOM CJI0XK-
HOCTH.
IToaHoe cooT-
BETCTBUE Clie-
TYIOUIUX YMe-
HUW: NIPaBUJIb-
HO OLIEHUBATh
Y TIPOTHO3UPO-
BaThb MOBEJIE-
HUE MaTepuaia
U TIPUYUHBI
OTKa30B MpO-
TYKITUH 1101
BO3ICHCTBUEM
Ha HHUX pa3-
JINYHBIX YKC-
TUTyaTaIloH-
HBIX (DaKTOPOB.
CB00OIHO
omnepupyeT
npuoOpeTeH-
HBIMU YMEHHU-
SIMU, TIPUMEHSI-
€T UX B CUTYya-
LMX ITOBBI-
IICHHOM CJIOXK-
HOCTH.
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BJIAJIeTh:
METOOJaMU BbI-
00opa OCHOBHBIX
1 BCIIOMOTa-
TEJNBHBIX MaTe-
pHUanoB 1A
MIPUMEHEHHS
IIPU DKCIUTyaTa-
IIUM ¥ PEMOHTE
TPaHCIOPTHBIX,
TPaHCHIOPTHO-
TEXHOJIOTHUYC-
CKUX MAIllUH U
o0opymoBaHus

OO6yuarommiics
HE BJIaJICeT WK B
HEIOCTAaTOYHOM
CTETICHH BIIAJCET
METOJaMHU BEIOO-
pa OCHOBHBIX U
BCIIOMOTaTEIb-
HBIX MaTepUAJIOB
U1 IPUMEHEHHUS
MIPH JKCILUTyaTa-
LMY U PEMOHTE
TPAHCIIOPTHBIX,
TPaHCIIOPTHO-
TEXHOJOTHYECKHIX
MaIluH U 000py-
JTOBaHHUS.

He Bnaneet win

B HEJIOCTATOYHOU
CTETIeHH BIIaJeeT
HaBBIKaMU TIO UC-
MOJIb30BAaHUIO CO-
BPEMEHHBIX KOH-
CTPYKLHMOHHBIX
MaTepHasoB B
MPaKTUYECKOM
JEeSTEILHOCTH TI0
TEXHHYECKOMY
00CITyXKUBaHUIO U
TEKyIIEeMY pe-
MOHTY TpaHC-
MTOPTHBIX U
TPaHCIIOPTHO-
TEXHOJOTHICCKHIX
MalIfH u 000py-
JOBaHMS.

OOyJaronuiicst BIaaeeT
METOJIaMH1 BBIOOpa OC-
HOBHBIX U BCTIOMOTa-
TEIBHBIX MaTEPHATIOB
JUTSl IPUMEHEHHUSI TIPU
AKCIUTyaTaIuu U pe-
MOHTE TPAHCIIOPTHBIX,
TPAHCIIOPTHO-
TEXHOJOTMYECKHUX Ma-
IIMH ¥ 000py/10BaHHS B
HEIIOJIHOM 00BEME, J0-
My CKAIOTCSl 3HAYUTEIb-
HBIE OITUOKHU, TTPOSIBIISI-
€TCsl HeJIOCTATOYHOCTh
BJIa/ICHUS HAaBbIKaMU 110
psiy moKasaresew,
00yJaroMuUNCs UCTIBI-
THIBaCT 3HAUUTEIIHHBIE
3aTpyIHEHUS NP IpU-
MEHEHUH HAaBBIKOB B
HOBBIX CUTYyaIUsIX.
OO0yuaromuiicst HaBbI-
KaMH I10 UCTI0JIb30Ba-
HUIO COBPEMEHHBIX
KOHCTPYKLHMOHHBIX Ma-
TEpPHUAJIOB B MPaKTHYe-
CKOM JIeSITETbHOCTH T10
TEXHHYECKOMY 00CIy-
JKUBAHUIO U TEKYIIEMY
PEMOHTY TPaHCHOPT-
HBIX ¥ TPAHCTIOPTHO-
TEXHOJOTHYECKHX Ma-
IIMH U 000pyA0BaHUS
B HEMOJIHOM 00beMe,
JIOITYCKAIOTCS 3HAYH-
TeJIbHBIE OLIUOKH, PO-
SIBIISICTCSL HEJTOCTATOY-
HOCTb BIIJICHUSI HAaBbI-
KaMH T10 STy TTOKa3a-
teneit, O0yyaromuiics
UCTIBITHIBACT 3HAYH-
TeJbHBIE 3aTPYIHCHHUS
P IPUMCHCHHH
HABBIKOB B HOBBIX CH-
Tyarusix.

OOyuarommiics Ja-
CTUYHO BJIaJICE€T Me-
TOJaMu BbIOOpa OC-
HOBHBIX U BCIIOMO-
raTeJIbHBIX MaTePH-
aJIOB JJIsl IPAMEHE-
HUS TIPH DKCILTyaTa-
I[UU ¥ PEMOHTE
TPAHCIIOPTHBIX,
TPAHCIIOPTHO-
TEXHOJOTHYCCKHIX
MaIIiH U 000py10-
BaHUsI, HABBIKH
OCBOEHBI, HO JIOITyC-
KaloTCs He3HAYH-
TEJIbHBIE OIINOKH,
HETOYHOCTH, 3a-
TPYIHEHUS TIPU aHa-
JUTUYECKUX OTIepa-
[USX, IEpeHOCce
YMEHHUI Ha HOBBIE,
HECTaHIapTHHIE CH-
Tyalluu.

YacTu4HO BIaJeeT
HaBBIKAMH 10 MC-
MOJIb30BaHUIO CO-
BPEMECHHBIX KOH-
CTPYKLHUOHHBIX Ma-
TEPHUAJIOB B TIPAKTH-
YECKOM JesATeIbHO-
CTH I10 TEXHUYECKO-
My 00CITy>KHUBaHHUIO
1 TEKYyIIEeMYy PEMOH-
Ty TPAHCTIOPTHBIX U
TPAHCIIOPTHO-
TEXHOJOTHYECKHX
MaIuH u 000pyio-
BaHUsI, HABBIKH
OCBOEHBI, HO JIOITyC-
KalOTCS He3HAYU-
TEJIbHBIE OIINOKH,
HETOYHOCTH, 3a-
TPYIHEHUS TIPU aHa-
JUTHYECKHX Olepa-
IUSX, IEPEHOCe
YMEHHI Ha HOBBIE,
HECTaH/IapTHBIC CH-
TyaruH.

OO0y4arommiics
B IIOJIHOM 00b-
eMe BiIaJeeT
METO/IaMH BEI-
06opa OCHOB-
HBIX ¥ BCIIOMO-
raTeJbHBIX Ma-
TEPHUAIIOB IS
MIPUMEHEHUS
IIPH IKCILTya-
Talluu U pe-
MOHTE TPaHC-
MOPTHBIX,
TPAHCIIOPTHO-
TEXHOJIOTHYC-
CKHUX MAIIUH U
obopynoBaHus,
CBOOOJTHO
MPUMEHSET
MOJTyYEHHBIC
HaBBIKH B CH-
Tyamusix mo-
BBIIIICHHOM
CJII0)KHOCTH.

B IIOJTHOM 00b-
eMe BiazieeT
HaBBIKAMH T10
HCIIOJIb30Ba-
HUIO COBpe-
MEHHBIX KOH-
CTPYKIIMOHHBIX
MaTepUasoB B
MPAKTUYECKOU
JIEeITEIIbHOCTH
10 TEXHUYE-
CKOMYy 00ciy-
JKHUBAHUIO U
TEKyIIeMy pe-
MOHTY TpaHC-
MOPTHBIX U
TPAHCIIOPTHO-
TEXHOJIOTHYe-
CKHX MAIlUH U
o0opyaoBaHus,
CcBOOOTHO
MPUMEHSIET
MOJTyYCHHBIC
HaBBIKU B CH-
TyaImusx Mo-
BBIIIICHHOM
CJI0’KHOCTH.
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IIxanbl olleHUBAHUS PE3YJIbTATOB HpOMe)KYTOqHOﬁ aTTCCTallMH U UX OIIMCAaHHC:

qupMCl npome.m'ymoqnoﬁ ammecmauyuu 6 mpembem cemecmpe: IK3aMeHN.

[TpoMexyTouHas aTTecTanus OOyJarommxcsi B GopMe dK3aMEHa MPOBOAMTCS IO PE3yJIbTaTaM

BBITNIOJTHCHHUA BCCX BHIOB yqe6H0171 pa6OTBI, npeayCMOTPCHHBIX y‘le6HBIM IUTAHOM MO JAHHOM JIUCIU-

IUTMHE (MOJZYJIIO), IIPU 3TOM YYHUTBIBAIOTCS PE3YJIbTAThl TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH B TECUEHUE

cemecTpa. OIEHKa CTENEHH AOCTHXEHHS OOYyYaloUIMMUCS IUIAHUPYEMBIX pPe3ysIbTaTOB OOydeHHUs IO
JTUCHUTITHHE (MOIYII0) TPOBOAUTCS MPETNoIaBaTesieM, BEAYIIUM 3aHSTHS MO TUCHUILIHHE (MOIYJIIO)
METOJIOM IKCIEPTHOU oneHKH. [1o uToraM mpoMeXKyTO4HOW aTTECTAlUH 10 TUCLIUILTHHE (MO/IYIIIO0) BBI-
CTaBIISIETCS OLICHKA «OTIIMYHOY, «XOPOIIIOY, KyIOBICTBOPUTEIHHO» WIIH «HEYIOBICTBOPUTEIHHOY.
Cmyoenmol, Komopule GbINOIHUNU 8CE BUObL YUEOHOU pabombl, NpedycCMompeHHvle pabouel npoepam-
Mot no oucyunaune «Mamepuanogeoenuey: oINOTHUNY U 3AUWUMUTY TAOOPAMOPHbIE pabOMbl, HANUCA-
JU KOHMPONLHYIO pAbOmMY HA NOTOACUMENbHYIO OYEHKY CUUMAIOMCS NOO2OMOBNIEHHBIMU K NPOMEIIC)-

MOYHOU ammecmayuu.

IlIkana ouyenusanusn

Onucanue

Omauyno

Buvinonnenwvl 6ce 6uovl yuebHot pabomol, npedycmompenHole y4eOHbIM
naanom. Cmyoenm OemMOHCmMpupyem cOomeemcmeue 3HAHULlL, YMeHUl,
HABLIKO8 NPUBCOCHHBIM 68 MadaIuyax noxazameinet, onepupyem npuoo-
PpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABbIKAMU, NPUMEHSeM UX 6 CUMYya-
YUsX NosvluleHHoU crodcHocmu. Tlpu smom mozym 6vims donyujeHvl
He3Hauumenvhvle OWUOKY, HEMOUYHOCMU, 3aMPYOHEHUs NPU AHATUMU-
YecKUxX Onepayusx, nepeHoce 3HAHUUl U YMeHUll HA HOGble, HeCmaH-
oapmHyle CUmyayuu.

Xopowo

Buinonnenwvt 6ce 6uodvl yuebnot pabomol, npedycmompenHovle y4eOHbIM
nianom. Cmyoenm O0emoHcmpupyem HenoaHoe, NPAaguibHOe COOMBEem-
cmeue 3HaHull, YMeHUll, Ha8blKk08 NPUBEOEHHbIM 6 MAOIUYAX NoKa3ame-
neti, aubo eciu npu dmom OvLiu Oonyujenvl 2-3 HecyujecmeenHble
OWUOKU.

Yooenemsopumenwvro

Buinonnenwvl 6ce 6uodvl yuebnot pabomol, npedycmompenHovle y4eOHbIM
nianom. Cmyoenm OeMOHCmMpUpyem COOmeemcmeaue 3HaAHUl, 8 Komo-
POM OceeujeHa OCHOBHAS, Hauboee 8AXNCHAS YACTNb MAMepudid, Ho npu
9MOM OONYWeHa 0OHA 3HAYUMENbHASL OUUOKA UTU HEMOYHOCHIb.

Heyooenemsopumenvo

He gvinonnen ooun unu 6onee 6udos yuebHou pabomol, npedycmMompeH-
HbIX yueOHbim nianom. CmyoeHm 0eMOHCmpupyem HenoiHoe CoOmeen-
cmeue 3Hanull, YMEeHUll, HABbIKO8 NPUBCOCHHBIM 6 MAbIUYax nokazame-
Jnietl, OONYCKAmMcs 3Ha4umenbHole OWUOKY, NPOSIGIAEMCs OMCYMCmeue
3HAHULL, YMEHUll, HABLIKO8 NO POy NOKA3ameiel, CnmyOeHm UCnblmvléd-
em 3HauumenbHble 3ampyOHeHUsi NPU ONEPUPOBAHUU 3HAHUIMU U YMe-
HUSLMU NPU UX NEPEHOCE HA HO8ble CUMYAYULL.

@DoH/IbI OLIEHOYHBIX CPEJACTB NMpPeACTABJIEHbI B MPUJIOKEHUHU 2 K padoyeil mporpamme.

12



7. Y4yeOHO-MeTOAMYECKOE U NH(POPMALIMOHHOE 0O0ecnieyeHue TUCIHILINHBI.

a) OcHoenas numepamypa:

1. MaTepuasnoBe/ieHuE B MalIMHOCTPOCHUH [ DNEKTPOHHBIN pecypc]: yueOHUK A By30B B 2 4. Yacts 1
/A.M. AnackuH [u np.]. — DnexTpoH. naH. — Mocksa: FOpaiit, 2021. — 258 ¢. — Pexwum nocryna:
https://urait.ru/viewer/materialovedenie-v-mashinostroenii-v-2-ch-chast-1-471897#page/1. — 3arim. ¢
JKpaHa.
2. MatepuanoBeieHHuE B MAlIMHOCTPOEHUHU [ DJIEKTPOHHBIN pecypc]: yueOHUK 11 By30B B 2 4. YacTb 2
/A.M. AnackuH [u 1p.]. — DnexTpoH. naH. — Mocksa: FOpaiit, 2021. — 291 ¢. — Pexum goctyna:
https://urait.ru/viewer/materialovedenie-v-mashinostroenii-v-2-ch-chast-2-471898#page/1
0) [Jononnumenvuas iumepamypa:

1. Inomkna B.B. MarepuanoBeaenue: y4eOHUK [DIEKTPOHHBIA pecypc| : y4eOHUK s BY30B —
OnekTpoH. paH. — MockBa :  IOpair, 2021. — 408 c¢. — Pexum jgoctyna:
https://urait.ru/viewer/materialovedenie-468556#page/l — 3arm. ¢ skpana.

B) MPOTPaMMHOE 00ECIICYCHUE U MHTEPHET-PECYPCHI:
[Tone3nbie y4eOHO-METOANYECKHIE U HH()OPMAIIMOHHBIC MaTepHaiIbl IPEICTABICHBI Ha caiTax:
http://mospolytech.ru/index.php?id=5960 http://supermetalloved.narod.ru/12.pdf

T') 2JIEKTPOHHBIE 00Pa30BATENBHBIC PECYPCHI

DO0P Haxomutcs B pa3paboTKe.
8. MaTepHaJIbHO-TeXHHYECKOE o0ecneyeHue TUCIUTIIUHbI

Howmep Ob6opynoBaHue
ayJIuTOpUHU
1304 Muxpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mt.
Tsepnomep Poxsemta TP 5006 (1 mit.)
Muxkpotsepaomep [IMT-3M (2 mT.)
Jlyna Bpunemns — 6 .
Muxkpockon AJIbTAMMU (4 miT.)
[IpoekTop
1307 Onextponeus (Habeprepm 1280°) — 1 mir.
Onexrponeds (Cron 1100°) — 2 mr.
Onexrponeus (ITK-PK-10/12 1280°) —1 .
Teepnomep «bpunemib» Th5004 — 2 mT.
TBepaomep Poksemnia TP 5006 — 1 wir.
[Teur mydenpnas [IM-10 — 2 mir.
[onmuposaneHsbiii cranok StruersTegraPol- 11 - 1 mit.
Otpesnoii ctanok StruersLaboton — 3 -1 miT.
YcraHoBKa I TOPLIEBOU 3aKaIKU
VYcranoBka i1 anexktporpasinenus Struers Lectro Pol -5. (1 wT.)
Otpesnoit ctanok (1 mmt.)
VYcraHoBKa /17151 3anpeccoBKH 00pa3uoB (1 mit.)
Boasr™merp — 4 .
®dotornekTpuueckuit komopumerp KF-77
[THeBMaTHyeckuii NUTM(OBATBHO-NOINPOBAIbHBIN cTaHOK P-20FS-1-R5
1309 NEXSYS ImageExpert™ Sample 2 [IporpamMma jajisi Ka4eCTBEHHOTO aHAJIN32a
1300pakeHUH CTPYKTYp METOJIOM CPAaBHEHUS C ATAJIOHHBIMU IIKajgaMu MUKpo-
ckor Axiovert 40MAT — 1 mr.
1313 Teepnomep Poksemna TP 5006 (1mt.)
[Ipoekrop + 3kpan
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Muxkpockorn MUM-7 (9 mirt.)
[Ipoekrop

1314 Muxkpotsepaomep [IMT-3M (1 mT.)
[Ipecc pist 3anpeccoBku 00pa3LoB
1316 Mukpockon AJIBTAMMU (1 mir.)
Muxkpockormr MUM-7 (1 mmT.)
Tsepromep Cynep- Poksem1 TKC-1M
IIpoekTop

9. MeToanuyeckne peKOMEHIAIUH JIs1 CAMOCTOATEILHOM padoThI CTYAeHTOB

CamocrosiTensHas paboTa SBISETCS OJHUM M3 BUIOB YUeOHBIX 3aHATHH. Llenb camocTosTenbHON
paboThI — MPaKTHYECKOE YCBOCHUE CTYACHTAMH BOIIPOCOB METPOJIOTHHU, CTAHJAPTU3AIMH U cepTH(]UKa-
[IUH, PACCMATPUBAEMBIX B MPOIECCE U3YUCHUS TUCITUTUIHHBI.

AYIII/ITopHaSI CaMOCTOSTCIIbHAsL pa60Ta 110 JUCIIUITJIMHE BBIITIOJIHACTCSA HA y‘ICGHbIX 3aHATUAX 10/
HETIOCPEJICTBEHHBIM PYKOBOACTBOM MPETOaBaTeIsl U 10 €T0 3aJaHHIO.

BHanI[I/ITopHaSI CaMOCTOsATCIIbHAasA pa60Ta BBITTIOJIHSICTCS CTy,ZleHTOM 110 3aIaHUTO npenonaBaTenﬂ,
HO 6€3 ero HeMmoCPEACTBEHHOTO YUacCTHs

3agaum caMOCTOATEIbHOM PadoThI CTY/JA€HTA:

- pa3BUTHE HABBIKOB CAMOCTOSTENILHON yueOHOM padoThI;

- OCBOCHHUE COJICPKAHUS JTUCIUTUIIHEI,

- yrayOJieHue coiepKaHus U OCO3HAHNWE OCHOBHBIX MOHSATHH JUCLUUIUINHBL

- ICHOJIb30BaHKUE MaTepraa, COOPaHHOTO U MOJyYEHHOTO B XO/I€ CAaMOCTOSTEIIBHBIX 3aHATHH IS
3¢ (HeKTHBHON MOTOTOBKU K SK3aMEHY.

Buabl BHeayIMTOPHOI caMOCTOSITEJILHOM PadoOThI:
- CaMOCTOSATCIBbHOC U3YYCHUC OTACIBHBIX TCM JUCHUIIIINHBI,

- MOATOTOBKA K JICKI[UOHHBIM 3aHATHUSAM;
- MOATOTOBKA K JIAOOpaTOpPHBIM paboTaM;
- BBITNIOJIHEHUE JIOMALTHUX 3a/IaHUH 110 3aKPEIUICHUIO TEM;
- BBIIIOJIHEHHUE JIOMAIIHUX 3aJaHUH 110 PEIICHUIO TUITUYHBIX 337a4 U YIIPaKHEHUH;
- COCTaBJIEHHE U 0(OpPMIIEHHE JIOKIIAI0B U pedepaToB MO OTACIbHBIM TEMaM MPOTrPaMMBI;
- Hay4HO-HCCIIeI0BaTEIbCKask paboTa CTYIEHTOB;
- y4acTHe B TEMAaTHYECKUX TUCKYCCHUSX, OJTUMIINATAX.
J71s1 BBITIOJTHEHMST JTIO00TO BHJIa CAMOCTOSTEILHON PaboThl HEOOXOAMMO MPOUTH CIAEAYIOIINE ITa-
TIBL:
- OIIpEeJIETICHNUE LIEIH CAMOCTOSATENbHON pabOThI;
- KOHKpeTH3allus TI03HaBaTeIbHOW 3aj1auu;
- CaMOOILIEHKa TOTOBHOCTH K CaMOCTOATEIbHON padoTe;
- BBIOOD a/IEKBATHOTO Crloco0a AeUCTBHS, BEAYLIETO K PELICHUIO 3a/1auH;
- IJITAHUPOBaHUE pabOTHI (CAMOCTOSATEIBHOMN WM C IIOMOILBIO NTPENOaBaTeNsl) Hajl 3alaHUuEM;
- OCYIIECTBJIEHUE B MPOLIECCE BBIMOJIHEHUS CAMOCTOATENBHOM pabOThl CAMOKOHTPOJIS (IIPOMEXKY-
TOYHOTO ¥ KOHEYHOT0) Pe3yJIbTaTOB PaOOTHI U KOPPEKTUPOBKA BHITIOIIHEHUS paOOTHI;
- pedaexcus;
- Ipe3eHTaus padoThI.
Bonpockl, BLIHOCHMBbIE HA CAMOCTOSITEILHYIO padoTy
- KoHcTpyKIMOHHAs IPOYHOCTH U METO/IBI €€ OLICHKHU.
- AmopdHbIe METaIBL.
- TepmomnnacTuuHble U TEPMOPEAKTUBHBIE TIOJTUMEPHI.
- Jluarpamma cOCTOSTHUSI ele30-rpadurT.
- JlerupoBannsle uyryHsl. Texuuueckue TpedoBanus st yyryHos o I'OCT.
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- OcraTouHble HAPSKEHUS, MX BIUSAHUE HA YCTAJIOCTHYIO IPOYHOCTb.

- TepmokuHETHYECKHE UArPaMMBbl IPEBPAIICHHS] ayCTEHHUTA.

- Crapenue cranu.

- Cranu ¢ TOHMKEHHOU U PETJIaMEHTUPOBAHHOMN MPOKAIMBAEMOCTBIO JJISI TOBEPXHOCTHON 3aKaJIKU.
- Juddysuonnas meramnmuzanus. CriocoObl MeTauIM3aMK U 00JaCTH IPUMEHEHHUS.

- HMmnnanTanus HOHOB.

- CnnaBsl € 3aJJaHHBIMU YIIPYTUMH CBOMCTBaMU.

- CmaBbl ¢ aHOMAJIBHBIM TETIJIOBBIM PACHIUPEHUEM.

- Texunueckas kepamuka. BinsiHue BOJIOKHUCTBIX HAIOJHUTENIEH HA TEPMOIIPOYHOCTh KEPAMUKH.

- ABTOMOOUIBHBIE cTekIa. CTEKIOKPUCTAITMYECKHE MaTePHAIIBI (CUTAILIIBI).

- @OyHKIMOHAIBHBIC HAHOMaTepHuanbl. HanomaTepuansl cemericTBa QysiepeHoB.

- MexaHuzanus U aBTOMAaTU3alUs MPOILECCOB TEPMUYECKONH 00pabOTKH, MEpBI MO OXpaHEe Tpyla B
TEPMUYECKUX LEXAX.

10 MeTonnueckne peKOMEHIAIMH 1JIsl IPenoJaBaTeis

OcHOBHOE BHUMaHHE MpPH H3YYCHUHM AMCHUIUIMHBI «MaTepuaaoBeieHue» ClenyeT yIemsaTh
HU3YYCHUIO COCTaBa, CTPYKTYpPblI U CBOMCTB COBpPCMCHHBIX MCTAJINIMYCCKUX HU HCMCTAINIMYCCKUX
MAaTepHaioB; OCBOCHUIO OCHOB TEPMHYECKOW, XHUMHUKO-TEPMHUYECKOH M TEPMOMEXaHUUECKOU
00pabOTKH, METO/M0B CTAaHJAPTHBIX MCIBITAHUHA MO OMpPEJENCHHIO (PU3UKO-MEXaHUUYECKUX CBOHCTB H
TEXHOJIOTMUYECKUX TOoKa3aTeliel NCIO0Ib3yEMbIX MAaTEPHAIOB U TOTOBBIX U3JIEIHM.

TeOpCTquCKOG HU3Yy4dCHUC OCHOBHBIX BOIIPOCOB Ppa3ACiiOB AUCHUIIIMHBI OOJDKHO 3aBCPIIATHCA
MPaKTUYECKOM paboTOM.

Jis akTUBM3aIMKM y4eOHOTrO mpolecca MpU HW3YYEeHUHM JUCHHUILIMHBI YPQPEKTUBHO NPUMEHEHUE
MIpe3eHTAIHH 110 pa3IUYHBIM TeMaM JIEKIUN U TaOopaTOpHBIX padoT.

I[J'I}I MMPOBCACHUA 3aHSTUN 110 AUCHHUIUIMHE UCITOJB3YIOTCA CPCACTBA O6y‘-IeHI/ISIC

- yueOHUKH, HH(POpMaAIMOHHBIE pecypchl IHTepHEeTa;

- CIIpaBOYHBLIC MAaTCPHAJIbI 1 HOPMATHBHO-TCXHUYCCKAA JOKYMCHTAIIHA,

- METOAMYECKUE YKa3aHUs AJIsl BBITIOJHEHHSI 1TaOOpaTOpHBIX padoT.
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CprKTypa U CoAcpiKaHuE TUCIHUIIJIHHBI «MaTepnaJmBeueHue» IO HAIIPpaBJICHUIO IIOATOTOBKH
23.05.01 no npoduro noaroroskn «CIOPTUBHBIC TPAHCIIOPTHBIE CPEACTBA»

[punoxenue 1

Paznen

Cemectp

Henensa ceMECTpa

Bunpsl yueOHoM paboOThI, BKIIOYast
CaMOCTOSATENIFHYIO pabOTy CTY/CH-
TOB U TPYJIOEMKOCTh B 4acax

Buasl camocTosTeNbHON PabOTHI CTY-
JICHTOB

®opMsI arTe-
CTalH

J | II/C

JIao.

CPC

KCP

KP | KIT | PIP Peo. K/P

Tpernii cemecTp

BBoaHasg gacte.

[\

1.1 dusnko-mexaHm4ecKkHe CBONCTBA
MatepuayioB. Cmpoenue mamepuanos.
OcHosHble  noHsmus 0  CBOUCMBAX
mMamepuanos. Amomno-
KpUCMALIU4ecKoe CMmpoeHue Memaios,
usomponusl, aHUu30mponus,
keazuuzomponus. Ilymu  nosviuienus
npounocmu memannos. Kpucmannuzayus
Memasios nepeudHas U 6MOopPU4HAs.

1.2 Teopus cnnaBoB. [lonamus o
CNIasax. Teepovie pacmeopet,
Mexanuueckue — cmecu, — XumuyecKue
coedunenus. Juaepamma  cocmosiHusl
arcenezo-yemenmum. — Xapaxmepucmuxu
KOMNOHEHMO8. Cmpyxkmyphvle
cocmasgnawue u Gasvl Ha ouazpamme
JHcene30-yemMenmum. Knaccugpurayus
cmaneii no Ccnocooy NpouzBoo0Ccmed,
HasHauenuro u kauecmsy. Mapruposka

2,3
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yenepooucmvix — cmaneu. Yyeynol ¢
epagumom, nonosunyamele u Oenvie.
Cmpyxkmypa, ceolicmaa, obnacmu
NpUMEHeHUss U  Memoobl  NOJYYeHUs
cepulx, KOBKUX U  BbICOKONPOUHBIX
yy2yHos. Mapkuposka uy2yHos.

1.3 Jlabopamopnas paboma
«MaxkpOoCTpyKTypHBIN aHAIU3»

1.4 Jlabopamopnas paboma
«MHKPOCTPYKTYPHBIN aHAJIU3 CTAIN»

1.5 Jlabopamopnas paboma
« YTIIEpOAUCTBIE CTAJIN»

1.6 Jlabopamopuas paboma «YyryHbI»

[\

1.7 KonrtponsHast pabota
«YTIepOANCTHIC CTATH U YYTYHBD)

9]

1.8 Haknén uM peKpHCTANIM3ALUSA.
Bauanue naacmuyeckoti depopmayuu Ha
CMPYKMypy u ceoucmea memannos. Xo-
J00Has u 2opavas deghopmayus. Tepmo-
MexaHuyeckas obpabomka.

1.9 Teopusi TepMuyeckoii 00padoOTKH.
Buowi mepmuuecxoii oopabomxu cmanetl.
Ilpespawenus npu nacpese cmanu. Ile-
peepes u  nepedicoe. Ilpespawenue
aycmeHuma npu HenpepuleHOM OXd-
Jrcoenuu. [uacpamma uzomepmuieckozo
npespawenuss aycmenuma. Ilpespawye-
HUue npu omnycke, CMpyKmypa u ceou-
cmea cmanu npu omnycke. Ilpoxanusae-
MOCMb U 3AKATUBAEMOCHIb CIATIU.

1.10 Jlabopamopnas paboma «3akaika 1
OTITYyCK»

1.11 Jlabopamopnas paboma «llpoxa-
JIMBaEMOCTb U 3aKaJMBAEMOCTh CTAJIH»

1.12 TexHoJiorus TePMHYECKO

8,9
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o0padoTku. Omoicue I pooda b6e3 gpazosoii
nepexpucmannuzayuu. Omocue Il pooa ¢
gaszosoii nepekpucmaniuzayuet,
HOPMAAU3AYUSL. 3akanka cmanu.
OcHogHble  napamempvl — npoyeccos
OMNYcKa yenepoouUcmulx u 1e2upo8aHHbIX
cmarnetl. Obpabomxa X01000M.
llosepxnocmuas 3axanka.

1.13 XHUMHUKO-TepMUYECKast
o0padoTKa. Qusuyeckue OCHOBbl
XUMUKO-MePpMUYecKoll 0bpabomku.
Llemenmayus, HUMpoyemeHmayus,
asomuposanue Cmau.

1.14 Cemunap «XUMHUKO-TEPMUYECKAS
00paboTKay

10

1.15 KonTponbHas pabota
«Tepmuueckas M XHMHKO-TEPMHUYECKAs
00paboTKay

10

1.16 KoHCcTpyKUIHMOHHBIE JIETHPOBaH-
Hble cTaydu. Dasvi, obpazyemvlie nezu-
PyIOWuMU d1eMeHmamuy 8 cmanax. Baus-
HUe JNecupylowux 271eMenmos Hda Noau-
Mopghusm dcenesa, Ha ceoticmea ¢heppu-
ma u aycmenuma. Ocobennocmu mep-
Muyeckou  00pabomxu J1e2UupoB8aHHbIX
cmaneu. Knaccugurayus, mapxuposka,
Oeghexkmul 1ecupoBaHHbIX cmanell.

11

1.17. Cemunap «Jlecuposannvle cmanuy

11

[\

1.18. HNHcTpyMeHTAILHBIE
MaTepHAJIbI. Hucmpymenmanvhuvle
yenepooucmule U 1ecUposanHbvle CMaAnu
ona peosscywezo UHCmMpyMeHma.
Bvicmpopeacywan — cmanv,  pesscumol
mepmuyeckol  obpabomku,  obdracmu

12
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npumenenus.  Lllmamnosvie  cmanu.
Cmanu ons UMepUmenbHo20
uncmpymenma. TeepOvie nopouwikossie
CNIagbl 01 pedcywe20 UHCMpPYMeHma.
Kepamura. Ceepxmeepovie mamepuansi.

1.19 Jlabopamopnas paboma
«HUnucmpymenmanvuvie cmanuy

13

120 Cranm u cmiaaBbl ¢ 0COOBIMH
cpoiictBaMu. Cniagvl ¢ 0cob60 6biCOKOI
UZHOCOCMOUKOCMbIO, cocmas,
MAapKupoeKa, mepmuieckas 00pabomka
u obracmu npumenenus. Hepocaserowue
Xpomucmole U XPOMOHUKeNegble CMAU,
cocmaes,  MAapKuposKka, — mepmMuyecKas
obpabomka u obracmu npuMeHeHUs.
Kaponpounvie cmanu u cnnagvl, npeden
ONUMenbHOU npoYHOCMU, npeoer
non3yuecmu. Maznumomsekue u
MazsHumomeepovie CHiasbl.

13

1.21 Cemunap «H3znococmoiikue cmanuy

14

1.22 Jlabopamopnas paboma
«Bvicokomemnepamypnvie mamepuansl»

14

1.23 IlBeTHBIE MeETANJIbI U CIJIABBI.
Meowv u ee ceoticmea. Jlamynu, 6poH3bL,
baboumul. Anromunuil u e2o ceolicmad.
Jlumeiinole  anomMunuesvle  CHIABYI,
obnacmu  npumenenus.  Jopanomun,
cocmas, peoicum mepmMu4ecKoll
obpabomku, ceolicmea, obracmu
npuUMeHeHUs. Macnuesoie CNaaewl.
Tuman u e2o cniasol.

15

1.24. Jlabopamopnas paboma
«LJeemnvie cniasvly

16

1.25. Kommno3uumoHHbIE MaTepHAaJIbI.
Knaccuguxayus KOMNO3UYUOHHBIX

16,
17
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mMamepuanos. Komnosumul c
Memaniuyeckou Mampuyetl.
Jlucnepcrnoynpounennule

KOMNO3UYUOHHbBIE mMamepuansi.
Bonoknucmule KOMHO3UYUOHHbIE
Mamepuansi. Ilopouwikoguvle
KOMNO3UYUOHHbBIE Mamepuansl
(kepmempst). Komnozumel ¢ noaumepHou
mampuyetl. Komnozumuwi c
Kepamuueckol U CIMeKIsIHHOU Mampuyet.
Ilpumenenue KOMNO3UYUOHHBIX

Mamepuanog 8 aemoMoOUIeCmpoeHulU.
Hanomamepuanol. Cmpykmypa,
ceolicmeda, npUMeHeHue.

1.26 Jlabopamophas paboma 17 2 2
«Komnoszuyuonnvie mamepuaioly
1.27 O630pHOE MPAKTUIECKOE 3aHATHE 18 2
dopma aTrecTauu

Bcero yacoB no aucuunMHe 36 18 54
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Ipunoowcenue 2 k
paboueii npoepamme
MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON ®EJEPALINN
®EJJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIEI'O OFPASOBAHNS
«MOCKOBCKUM MOJUTEXHUYECKNN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

Hanpasnenue noocomosku: 23.05.01 «HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEICTBAY

OIl (npoghuns): «COPTUBHBIE TPAHCIIOPTHBIE CPEACTBAY

®opma o0yueHHs: OUHas
Buna npodeccronanbHoM neaTenbHOCTH: 8 coomeemcmeuu ¢ PI'OC BO

Kadenpa: «MarepuanoBeneHue»
®OH/J OHEHOYHBIX CPEJACTB
o JNCIUITJIMHE

MarepuaJioBeienme
Cocrag: 1. Ilactiopt (hoHIa OIIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEJICTB!
PoneBbie urpel
DK3aMeHAIMOHHBIE OUIIETHI
KoHnTtponbhas pabota
Tect

CocraBureib:
aouenT, k.T.H. H.M. Hutkun

Mockaa, 2023 ron
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Tabnuna 1 Iacnoptr ®I'OC BO no gucriuminne «MartepranoBeieHue

Konx xomre- DneMeHThl KOMIETEHLINHU (YacTu Kontpomupyemsie monymu, | Ilepuo Bunst Crnoco0sr | Cpencta
TEHLUU KOMIIETEHIINH) pa3zaensl (TeMbl) IUCUUILIN- | TUYHOCTb | KOHTPOJS | KOHTPOJS | KOHTPOJIS
HBI IO pabodeil mporpaMMe | KOHTPOJIS
1 2 3 4 5 6 7
OIIK-1 3HaHus: Pazmener 1.1 —1.26 TEK, KP YcTHO Tect
Criocoben - 3HaTb OCHOBHBIEC U BCIIOMOI'aTellb- ITA T I1 KP
CTaBUTb U p€- | HbIE MaTepualbl I IPUMEHEHUS 6] OK3. ouner
IaTh WHXKE- IIpA DKCIUIyaTallud W PEMOHTE An Jenosas urpa
HEPHBIE U TPAHCIIOPTHBIX, TPAHCIIOPTHO-
Hay4HO- TEXHOJIOTUYECKUX MALIMH U 000py-
TEXHUYECKHE | TOBaHMS;
3ajauu B cpe- | - 3HATH COCTaB, CTPYKTYpa M CBOW-
pe CBOEel IIPO- | CTBa KOHCTPYKLIIMOHHBIX MarTepua-
(deccuoHanb- | JIOB Pa3IMYHBIX KIACCOB.
HOM nedaTellb- | YMeHud: Pasnensr 1.1 —1.26 TEK, KP YcTHO Tect
HOCTH U HO- - yMETh NpPaBWIbHO BBIOMpATh Ma- ITA T I1 KP
BBIX MEXJHC- | Tepuaj, Ha3HA4YaTh ero o0paboTKy ¢ 6] OK3. ouner
LUUIJIMHAPHBIX | [IEJIBIO MTOyYEHUs 3aJaHHOM CTPYK- An Jenosas urpa
HANpPAaBJICHUN | TYpBl M CBOMCTB, 00ECTICUMBAIOLINX
C UCIOIb30Ba- | BHICOKYIO HAJE€XKHOCTb U JIOJITOBEY-
HUEM €CTe- HOCTb JI€TaJICH MAaIlINH;
CTBEHHOHAy4Y- | - YMETh OLIEHHUBAaTh U IPOTHO3UPO-
HBIX, MaT€Ma- | BaTh MOBEJEHUE MarTepuaia U MpH-
TUYECKUX U YMHBI OTKA30B MPOIYKIUU MO BO3-
TEXHOJIOTMYe- | NEeHCTBUEM Ha HUX Pa3JIMYHBIX JKC-
CKUX MOJIENIEN | TTyaTalMOHHBIX (DAaKTOPOB.
Hasriku: Pasnensr 1.1 —1.26 TEK, KP YcTHO Tect
- BIAJETh METOJaMHU BBIOOpa OC- ITA T IT KP
HOBHBIX U BCIIOMOTaTEJbHBIX MaTe- 6] OK3. ouner
pHAJIOB I NIPUMEHEHUS IIPU JKC- An Jenosas urpa

IUTyaTallid ¥ PEMOHTE aBTOMOOH-
JIeH;

- BJIQJIETh HaBBIKAMH IO HCIIOIL30-
BAaHUIO COBPEMEHHBIX KOHCTPYKIHU-
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OHHBIX MaTepHajoB B MpPaKTHUe-
CKOW JEATeNbHOCTH MO TEeXHHYe-
CKOMY OOCIYXUBAHUIO U TEKYIIEMY
PEMOHTY aBTOMOOHJICH.

- Coxkparienust GopM OIEHOYHBIX CPEJICTB CM. B npuiiokenuu 3 x PII.
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Ipunoowcenue 3

K paboueli npocpamme
Ilepeuens oyenounvix cpedcme no oucyuniune «Mamepuanogedenue»

OoC CTBa

HaumenoBanue
Ne OLIEHOYHOT'O Cpeji-

Kparkast xapakTepuCTHKa OLIECHOYHOTO
CpeicTBa

IIpencraBnenue oueHou-
Horo cpenctBa B ®OC

1 Basi UTpa

(A1)

JlenmoBas u/wim poJe-

CoBMecTHasi AEATeNbHOCTh I'PyHIbl 00yya-
FOLIMXCS M TTEarOrHUecKoro paboTHHUKA MO
YIIpaBJICHHEM MeNaroruuyeckoro padOTHHKA
C LIEJNBI0 pemeHHsT yU4eOHBIX U MpodeccHo-
HAJPHO - OPUEHTHUPOBAHHBIX 3aJad ITyTeM
WMTPOBOTO MOJETHPOBAHUS PEATBHOMN Ipo-
OnemHol cutyaruu. [103BonsieT OLEHMBATH
YMEHHE aHAJIM3UPOBAaTh W pElIaTh TUIHY-
HBIE PO ECCHOHANBHBIC 3aa4H.

Tema (po6iiema), KOHIIETI-
LU, POJIU U OKUJIaEMbIN
pe3yJbTaT MO KAXKIOW Urpe

Konrpomnsnas pabora

CpeacTBO NPOBEPKU YMEHUN NPUMEHSTH
[IOJIyYEHHBIC 3HAHUA MU PEIICHUS 3a1a4
OIIPEACICHHOTO TUIIA 10 TEME WK Pa3leiy.

KoMIIekT KOHTPOJIBHBIX
3aJlaHUM 110 BapUaHTaM

Cucrema CTaHIApTU3UPOBAHHBIX 3aJaHU,
MO3BOJISIOIAS aBTOMaTU3UPOBATh
MpoLEeaypyY H3MEPEHHs YPOBHS 3HAHUN U
YMEeHHI 00yyarouierocs.

doHa TECTOBBIX 3aJaHUN

2 (K/P)
Tect
3
(T
4 9 -3K3aMeH

I[I/IaJ'IOI‘ npenogaBareyid CO CTYACHTOM,
OeJIb KOTOPOro — CUCTeMaTusanusa u yrod-
HCHUC HUMCHOIIHUXCA Yy CTYyACHTa 3HaHI/II>’I,
IMPOBCPKa €ro MHAWBUAYAJIbHBIX BO3MOXK-

HOCTEH YCBOCHUS MaTCpUalia.

Ilepeyenp BONpPOCOB I
MOJrOTOBKH K 9K3aMEHY

1. DK3aMeHAIIHOHHBIE OMJIEThI

1. Haznauenue: Mcnonb3yroTcs Jy1sl TPOBEACHUS TPOMEKYTOUHOM aTTECTAllMU 110 JUCHUILUIMHE

«MarepuanoBeneHue»

2. B Gwiiet BKJIIIOYEHO TPH 3aJIaHHUS:

3ananue 1. Bompoc 1uisi NpoBepKH TEOPETUUECKUX 3HAHUM;
3aganue 2. 3aja4da 11 NPOBEPKU YMEHHUS TPUMEHSITh TEOPETUUECKUE 3HAHUS,
3ananue 3. [IpoBepka HaBbIKOB. [IpakTHyeckoe BBIIOJIHEHHUE 3a1aHUS.
3. KoMIuiekT 3K3aMeHaMOHHBIX OMIETOB BKIIFOYAeT 25 OMIIETOB.

4. PernaMmeHT 3K3aMeHa: - Bpemst Ha OArOTOBKY TE3UCOB OTBETOB - 10 40 MUH

5. lllkana oneHUBaHUA:

- Cnoco® KOHTPOJISI: YCTHBIE OTBETHI.

"OTau4HO'" - €CITU CTYJICHT TIyOOKO M MPOYHO OCBOMJI BECh MaTEPHaJI IPOTrpaMMbl O0yUEHHSI,
HUCUYCPIIbIBAIOLIC, ITOCTICAOBATCIIBHO, IPAMOTHO U JIOTHYCCKU CTpOI>'IHO Cro usJjaract, HE 3aTpyd-
HSIETCSl C OTBETOM NPU U3MEHEHUH 3a/1aHus, CBOOOIHO CIPaBISETCs C 3a/1a4yaMH U MpaKkTuie-
CKHUMHU 3aJaHUSIMHU, IPABUIIBHO OGOCHOBLIBaeT MPUHATHIC PCIICHUA.
"Xopomro'- ecinu CTyIeHT TBEPJO 3HAECT MPOrPaMMHBIN MaTEpHUaj, TPaMOTHO U MO CYIIECTBY
€T0 n3J1aract, HC JONYyCKACT CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, BJIAACCT H€06X0-

JAUMBIMHU YMCHHUAMHU U HaBbIKAaMU IPHU BBINTOJIHECHUH ITPAKTHYCCKUX 33,[[3HI/II>1.

"YaoBiaeTBOopuUTEeIBbHO'" - €CIIM CTYAEHT OCBOWJ TOJIBKO OCHOBHOM MaTepuall IporpaMMbl, HO
HE 3HaeT OTAEJbHBIX TEM, JOITyCKAeT HETOYHOCTH, HEJOCTATOUYHO MTPABUIIBHBIE (POPMYJIUPOBKH,
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HapyIIaeT MOCIeI0BATeIbHOCTD U3JIOKEHHS TPOTPAMMHOTO MaTepralia U UCIBITBIBACT 3aTPy -
HCHHA B BBITIOJIHCHUU HpaKTI/I‘IeCKI/IX 3aZIaHHI>JI.
"Hey/moBJ1eTBOPUTEJIBHO' - €CITU CTY/ICHT HE 3HACT 3HAYMTEIBHOM YaCTH MPOrPaAMMHOTO MaTe-
puana, JoImycKaeT CephE3HbIE OMHMOKH, C OOTBITUMHE 3aTPYIHCHUSMH BBHITIOJIHSET IPAKTHIECKHE
3a7aHus.

Kaxxnoe 3amanne sk3aMeHaIllMOHHOro OMieTa OlleHuBaeTcsa OTAeabH0. OOIIeH OlleHKOH SIB-
JISIETCSl Cpe/IHeEe 3HAUCHUE, OKPYTIEHHOE 10 1IeJIOT0 3HAYCHUSI.

BapuaHT 3K3aMeHaUMOHHOI0 OnJieTa

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUIICKOI DEAEPALIN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICHIEI'O OFPA30BAHIA
«MOCKOBCKUM MOJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

®dakynpTeT MammHOCTpOeHMS, Kadeapa «MaTepruanoBeieHIe)
Hucnnmmaa «MarepuanoBenenue» ObpaszoBarenbHas nporpamma 23.05.01. «CriopTHBHBIE TPAHCIIOPTHBIE CPEICTBAY

Kypc 2, cemectp 3
3K3AMEHAHHOHHI)II71 BMJIET Nel

1. narpamma Fe-C. MI3MeHeHHEe XUMHUECKOTO cocTaBa (a3 B Ipoliecce MEPBUYHON U BTOPUYHOM
KpUCTAJNIN3ALAN CTau 45.

2. [loBepxHOCTHAS 3aKaIKa, BUIBI U 00JACTH TPUMEHEHUSI.

3. Pactimdposars Mapky metamtonpoaykuuu: 118 u nath ee XxapakTepucTuKy (Ha3BaHHe, HA3HAUCHUE,
CBOMCTBA, 0COOCHHOCTH CTPYKTYPBI U TEXHOJIOTHH).

VYr1BeprkneHo Ha 3acenannu kadenps! «05» mas 2022 r., nmporokox Ne 10.

3aB. kadenpoit /B.B. OBUNHHHKOB/

ITepedyenb BONPOCOB Ha IK3aMeH
1. dnarpamma Fe-C. Xapakrepuctuka a3 v CTPYKTYPHBIX COCTaBIISIOIINX
2. lnarpamma Fe-C. Omnpenenenne xumudeckoro cocrasa ¢gas B cmase ¢ 4,3 % C mpu 1400°C
3. Huarpamma Fe-C. M3MeHeHne XMMHYECKOTO cocTaBa (a3 B MPOIECCe NEPBUIHON U BTOPHY-
HOM KpUcCTalIn3aluuu cranu 45
4. lnarpamma Fe-C. 3meHeHne XUMHUYECKOTO cocTaBa (a3 B MpOIecce MEPBUIHON U BTOPHY-
HOM Kpucramumsauuu ctanu 30
5. Ilondarue o crnaBax. TBepable paCTBOPBL, MEXAHUYECKHUE CMECH, XUMUYECKHE COCIMHEHUS
6. JlnarpaMMa cOCTOSIHHS ABOMHBIX CIJIABOB C HEPACTBOPUMBIMM B TBEPAOM COCTOSIHUM KOMIIO-
HEHTaMU
7. Aunarpamma Fe-C. V3MeHeHHe XUMUYECKOTO cocTaBa (a3 B Mpolecce NMEePBUYHON M BTOPUY-
HOM KpUCTayuM3anuu cmasa ¢ 5 % C
8. Imarpamma Fe-C. M3MeHeHHe XUMUYECKOTO cocTaBa (a3 B Mpolecce MEepBUYHON M BTOPUY-
HOUW KpHUCTa/UIM3aluu ctanu Y 12
9. Mnarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOIIUX B IBTEKTUYECKOM IPEBPALICHUN
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10. Inarpamma Fe-C. Onpenenenue xumuueckoro coctasa (a3 B cmase ¢ 5,5 % C npu 1300°C
11. lnarpamma cOCTOSIHUS ABOMHBIX CIUIABOB C OIPAaHMYEHHOM PacTBOPUMOCTHIO KOMIIOHEHTOB
B TBOPJIOM COCTOSIHUH

12. Iuarpamma Fe-C. Onpenenenue xumuaeckoro cocrasa (a3 B cmiase ¢ 4,3 % C mpu 1147°C
13. Iuarpamma Fe-C. Onpenenenne xumuueckoro cocraa ¢a3z cranu Y12 npu 1100°C

14. luarpamma Fe-C. Onpenenenne xumudeckoro cocrasa (a3 B crase ¢ 0,8 % C mpu 727°C
15. Iuarpamma Fe-C. Onpenenenne xumuueckoro cocraa ¢a3z cranu Y8 npu 1100°C

16. Jlnarpamma Fe-C. Onpenenenne xumudeckoro cocrara (a3 B cruiase ¢ 4 % C npu 1400°C
17. quarpamma Fe-C. M3MeHeHne XUMHUYECKOTO cocTaBa (pa3 B mporecce MepBUYHON U BTOPUY-
HOM KpUCTa/NIN3aluU CTaJIn Y8

18. Jlnarpamma Fe-C. N3menenne XxuMuueckoro coctara (pa3 B mpoiiecce IepBUYHON U BTOPUY-
HOM Kpucramm3anuuu ciasa ¢ 3 % C

19. Inarpamma Fe-C. Onpenenenne xumuueckoro cocrasa ¢a3z B cmiase ¢ 5,5 % C npu 900°C
20. Inarpamma Fe-C. M3MeHeHne XUMUYECKOT0 cOcTaBa (a3 B MPOLEcce MEPBUYHON U BTOPUY-
HOU KpucTayum3anuu crasa ¢ 4,3 % C

21. Imarpamma Fe-C. Xapakrepuctuka (a3, yaacTBYIOIIUX B 3BTEKTOHIHOM IIPEBPAILlCHUH

22. lnarpamma Fe-C. DBTEKTHYECKOE U IBTEKTOUIHOE MPEBPAIICHUE

23. lmarpamma Fe-C. Onpenenenue XuMu4eckoro cocrasa ¢a3 B cruase ¢ 2,5 % C npu 900°C
24. luarpamma Fe-C. Onpenenenne xumuueckoro cocrasa ¢as B cruiase ¢ 2,5 % C npu 1300°C
25. Nuarpamma Fe-C. Onpenenenue xumuueckoro coctara ¢a3 B cmuiase ¢ 4,3 % C npu 727°C
26. Iuarpamma Fe-C. Onpenenenue xumuueckoro coctana (a3 B crase ¢ 1,5 % C npu 800° C
27. JlnarpaMMa COCTOSIHUS IBOMHBIX CIIABOB C HEOTPAaHUYEHHOW PacTBOPUMOCTHIO KOMIIOHEH-
TOB B TBEPJIOM COCTOSTHUU

28. Oco0eHHOCTH IBTEKTUUECKOTO MPEBPAILIEHUS IBOMHBIX CIJIaBOB

29. KpacHOJIOMKOCTh M XJIAJTHOJIOMKOCTh CTaJId. [IpUYnHBI BOBHUKHOBEHHUS M CIOCOOBI yCTpa-
HEHUs

30. Kpucrammmsanus craBoB. [Ipasumo das. [IpaBuino koHeHTpanmii

31. ATOMHO-KpUCTAJUIMUECKOE CTPOEHUE METAUIOB. THUIBI KPUCTAJUIMUECKUX PEIIETOK U UX Xa-
paKkTepucTHUKa

32. 3akoHOMepHOCTH KpucTaun3auuu. CTeneHb NepeoxsakaeHNsl, YUCI0 LEHTPOB KPUCTAIUIN-
3alMU, CKOPOCTTh pOCTa KPUCTAIIOB. AMOp(HbBIE METaJIIbI

33. dennaputHast aukBaiys. [IpuarHbI BOSHUKHOBEHHUS U CIIOCOOBI YCTpaHEHHS

34. JledheKThl KPUCTALINYECKOTO CTPOCHUS. BIMsHHME TUIOTHOCTH AMCIIOKAIMH Ha MPOYHOCTH
MaTepHajIoB

35. CTpyKTypHBIE TUarpaMMbl YyTYHOB. BIHMsHHE CKOPOCTH OXJIAXACHHUS U TPadUTU3UPYIOIMIHNX
KOMIIOHEHTOB Ha KpUCTaJUIM3aluio uyryna. Oroen

36. BiusiHue cTteneHr MepeoxJIaKICHUsT Ha Tpolece Kpuctaumzauud. CTpoeHue ciauTka. 30-
HaJbHas JTUKBAIUs

37. BiusHHE CTETICHH MEePEOXJIaXICHUS Ha BETUIMHY 3epHa. MoaubunupoBaHue

38. OcHOBHBIE BUJIbI XUMUKO-TEPMUYECKOI 00pabOTKH, UX 0COOEHHOCTH

39. CTpoeHue 1 CBOMCTBA TPOOCTUTA 3aKaJlKa U TPOOCTUTA OTITYCKa

40. MapTeHCUTHOE TIPEBPAIICHHE U €T0 0COOCHHOCTH

41. T'a30BbIe LIEMEHTAIMS U HUTpoIieMeHTaIus. VX cpaBHUTEbHAS OLIEHKAa U 00J1acTh MPUMEHE-
HUSA

42. IToBepxHOCTHAs 3aKaJiKa, BUIBI U 00JACTH IPUMEHEHUS

43. [lonHas ¥ HEMOJIHAS 3aKajKa CTajei

44. llementanus. Buasl nporecca, nmapaMmerpsl, 00J1aCTH TPUMEHEHUS U TI0JydaeMble CBONCTBA
45. CtpoeHue 1 cBOMCTBAa MapTEHCUTA 3aKaJKU U MapTEHCUTA OTIyCKa

46. IIpeBparieHne ayCTeHUTa IPU HEMPEPHIBHOM OXJIaKAeHUH. OCOOCHHOCTH TEPIUTHOTO TIpe-
BpaieHus. CTpyKTypbl IEPIUTHOIO TUIA

47. Otnyck. Buner ornycka. I3MeHeHue CTpyKTypbl M CBOMCTB IIPHU OTITYCKE
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48. IIpoxanuBaeMOCTb U 3aKaJINBaeMOCTb. DAaKTOPBI, BIUAIOINE HA IPOKAINBAEMOCTh. Binsaue
MIPOKAJIMBAaEMOCTH Ha CBOMCTBA CTaIH

49. Otxur 1l pona, ero BUibl, UX Ha3HAUYECHHE

50. [dedexThl 3aKaiaku U METOABI UX MIPELyIPExKACHUS

51. TexHonOTUsI KOBKOTO YyTyHa

52. Kputnueckue Toukn MH 1 Mk. X 3aBUCHMOCTB OT COJEpXKaHUA yTIepoa U JETUPYIOIMINUX
JJIEMEHTOB B CTAJIU

53. OcoOEHHOCTH TEXHOJIOTUU TEPMUUECKONW 00pabOTKU AHOPATIOMUHA

54. OrnyckHas xpynkocTs I pona. IlpyunHbl BOSHUKHOBEHUS U METOABI €€ YCTPAHEHUS

55. O6paboTka 3aKaeHHOW CTaJIA XOJI0I0M

56. OcoOEHHOCTH TEXHOJIOTUN TEPMUIECKON 00paObOTKH OBICTPOPEKYIIEH CTaTH

57. Kputnueckue touku Al, A3, Acm. [IpeBpaiiienus B cranu npu 3TUX TeMIepaTypax

58. Viyumenne. CTpoeHHe U CBOMCTBA cOPOUTA OTITyCKa U COpOMTA 3aKaTKH

59. IloBepxHOCTHAs 3aKajKa: razorsiaMmeHHas u 3akaika TBY

60. IIpeBpanienus npu OTIyCKE 3aKajJ€HHOW cTaiu. Buael oTmycka

61. Crioco0Obl 3aKaiKky: HEMpepbIBHAS, IPEPBIBUCTAS, CTYIICHUATAs], N30TEPMHUECKAs

62. OcoOEHHOCTH TEPMUYECKON 00paOOTKH JIETUPOBAHHBIX CTaJICH

63. Omxur u HOpManu3alus CTadu. PeXumpl, XapakTEepUCTUKA IOJy4yaeMOW CTPYKTypbl U
CBOICTB

64. Haxnen u pekpucTaiin3anus MeTaljIoB

65. Harpes ctanu. Hacnencrsennoe 3epHo. [leperpes u nepexxor

66. OTxur I pona, ero BUabl, UX Ha3HAYCHUE

67. AzotupoBanue. [lapameTpsl mporiecca, CBOWCTBA U 00JIaCTH TPUMEHEHUS

68. Buasl TepMudeckoii 00paboTkH, UX Ha3HAUYCHUE

69. 3akanka crtanu. OnpeneneHUE 3HAYCHUN OCHOBHBIX IMAapaMeTpOB: TEMIIEpaTyphbl Harpena,
JUINTEIBHOCTh HAarpeBa, CKOPOCTU OXJIAKICHUS

70. 3akanouHbIE CpeJibl, OCHOBHBIE TPEOOBAHUS K HUM

71. Ornycknas xpynkocts I poga. [IpyunHEl BOSHUKHOBEHUS U METO/IbI €€ YCTPAHEHUS U Ipe-
NYTIPEXKICHUS

72. HutpouemenTanus. [Tapamerpsl nmporiecca, CBOMCTBA U 007aCTH MPUMEHEHUS

73. InarpaMma M30T€pMHUECKOTO MPEBPAIICHUS ayCTCHUTA

75. PacumdpoBars mMapky meramtonponykuuu: XBIT m gate ee xapakTepucTuKy (Ha3BaHHeE,
Ha3Ha4YeHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

76. PacumudpoBats Mapky metamutonponykiuu: [IIX15 u nate ee xapakTepucTuky (Ha3BaHHeE,
Ha3Ha4YEHHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

77. Pacmm¢poBaTh Mapky Mmeramutonponykiuu: J[18 u mate ee XapakTepHCTUKY (Ha3BaHHE,
Ha3Ha4YeHHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

78. PacumdpoBarh MapKy METaIONPOAYKUMU: AMr W JaTh ee XapaKTepUCTHKY (Ha3BaHHE,
Ha3Ha4YeHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

79. PacumdpoBath MapKy METAUIONPOAYKUMU: Y8 M JaTh €e XapaKTepUCTHKY (Ha3BaHHE,
Ha3Ha4YeHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

80. BiusHue nerupyromux 3JIeMEeHTOB Ha noiauMopdHoe mpespaiienue xenesza. Knaccuduka-
LU JIETUPOBAHHBIX CTaJICH

81. PacumdpoBars mapky metamutonponykiuu: BK8 u nate ee xapakrepuctuky (Ha3BaHHE,
Ha3Ha4Y€HUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

82. OcHOBHBIE TIOKa3aTeNH (PU3NKO-MEXAHUIECKUX CBOMCTB MaTepHAlIOB U METO/bI UX ONpese-
nenus (HB, HR, HV, o8, oT, 6, KCU)

83. Pacimdpoars mMapky metamutonponykiuu: ber3mnc u nath ee XxapakTepUCTUKY (Ha3BaHHE,
Ha3Ha4Y€HUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

84. Pacmm¢poBats Mapky Metamutonpoxaykiuu: CU1S u gate ee xapakTepucTHKy (Ha3BaHHE,
Ha3Ha4Y€HUEe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)
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85. PacmmdpoBate Mapky metamutonponykiuu: Cranb 45 U 1aTh €€ XapaKTEpUCTUKY (Ha3Haue-
HUE, KauecTBO, MECTOIoIokeHne Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJOIHH)
86. PactudpoBats mapky metamtonponykiuu: 12X18HI10T u nate ee xapakTepucTHKy (Ha3Ba-
HUE, Ha3HAaYEHHUEe, CBOMCTBA, OCOOCHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

87. PacmmudpoBare Mapky mertamutonpoaykuuu: P18 u gath ee xapakTtepucTuky (Ha3BaHUE,
Ha3Ha4Y€HHE, CBONCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

88. Pacmudposats mapky Mmeramnonpoaykuuu: 110I'13J1 u nath ee xapakTepucTuky (Ha3BaHue,
Ha3Ha4Y€HHE, CBONCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

89. Pacumdposate Mapky Mertamionpoaykuun: bpO®d6, 5-0, 15 u nate ee XapakTepUCTUKY
(Ha3BaHMe, HA3HAYCHHUE, CBOIICTBA, OCOOCHHOCTH CTPYKTYPBI M TEXHOJIOTHH)

90. MukpoMexaHrKka KOMIIO3UIIMOHHBIX MATEPHUATIOB C BOJOKHUTHIM HamoJiHuTeneM. Kputuye-
CKasl JUIMHA BOJIOKHA. AITUTUBHOCTH CBOMCTB KOMIIO3MTa

91. Pacmudposare mapky mertamutonponykimun: 25XI'T u naTe ee XxapakTepucTUKY (Ha3BaHHUE,
Ha3HaYEHHUE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

92. PacumdpoBars Mapky metautonpoaykiuu: 08X13 u nate ee xapakTepucTUKy (Ha3BaHHUE,
Ha3HaYEHHUEe, CBOMCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

93. Tutan u ero crutaBel. CBOMCTBA U 00JACTH IPUMEHEHUS

94. BeicokoTemnepaTypHble MaTepraibl. JKapocTOMKOCTh U 5KapONpOYHOCTb

95. MaruutoTBepAble U MarHUTOMSTKHE MaTepuaibl. KospiuutuBHas cuia. @akTopsel, BIUSIO-
1€ Ha MarHUTHBIE CBOMCTBA MAaTepUAIOB

96. Pacumdpoars mapky meramuionponyknuu: 38XMIOA u math ee XapakTepHUCTHKY (Ha3Ba-
HUE, Ha3HauYeHHUe, CBOMCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

97. PacmmdpoBath Mapky metautonpoaykuuu: AJI2 m nmaTth ee xXapakTepUCTHKY (Ha3BaHHUE,
Ha3HaYEHHUEe, CBOMCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

98. PacmudpoBats Mapky metamutonpoaykuun: KU 30-6 u nate ee xapakTepuCTUKY (Ha3BaHUE,
Ha3HaYEHHUE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

99. PacummdpoBats Mapky metaumonpoaykiuu: bpC30 u nath ee XxapakTepuCTUKY (Ha3BaHHUE,
Ha3HaYeHHUe, CBOMCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

100. PacmmudpoBats Mapky Mertautonpoaykiuu: BU 120-4 u nath ee XxapakTepHCTHKY (Ha3Ba-
HUE, Ha3HauYeHHUe, CBOWCTBA, OCOOCHHOCTHU CTPYKTYPbI U TEXHOJIOTHH)

101. PacmmudpoBats Mapky metaimonpoaykiuu: BCt3cm u 1ath ee XapakTepucTUKy (Ha3BaHHUE,
Ha3HA4YEHHUE, KaYeCTBO, OCOOCHHOCTH TEXHOJIOTHH)

102. PacmmudpoBate Mapky Metamuionpoaykiuu: Crtamp 08K M J1aTh €€ XapaKTePUCTUKY
(Ha3HaueHUeE, Ka4eCTBO, MECTOIOJIOKEHUE Ha quarpamme Fe-C, cTpykTypa)

103. PacmmudpoBaTts Mapky metautonpoaykiuun: CT3KI U JaTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3HA4YEHHUE, KaYeCTBO, OCOOCHHOCTH TEXHOJIOTHH)

104. PacumdpoBars Mapky metamutonpoaykuun: TT8K6 u naTh ee xapakTepucTHUKy (Ha3BaHHUE,
Ha3HaYEHHUE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

105. PacmudpoBate Mapky metamonpoaykiuu: JI70 u mate ee XapakTepucTUKy (Ha3BaHHUE,
Ha3HaYEHHUEe, CBOMCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

106. PacumdpoBare Mapky metautonpoaykuuu: bpb2 u nmate ee xapakTepucTHKy (Ha3BaHHUE,
Ha3HaYeHHUe, CBOMCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

107. PacmmudpoBaTh MapKy MeTaIONpOAYyKIMU: Y 12A W naTh ee XapaKTepuCTUKY (Ha3BaHUE,
Ha3HaYeHHUE, KaueCcTBO, MecTomnojoxeHue Ha quarpamMmme Fe-C, cTpykTypa, 0COOEHHOCTH TE€XHO-
JIOTHN)

108. Craynu a7 TaMIIOBOTO HHCTPYMEHTA XOJIOAHOTO U TOpSAYero 1eOpMHUPOBAHUS

109. Pacmmudposats mapky Metammionpoaykiuu: Ctanb 30A U 1aTh €€ XapaKTepUCTUKY (Ha3Ba-
HUE, Ha3HauYeHHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

110. PacmudpoBats Mapky Mmetamonpoaykiuu: T15K6 u nate ee xapakTepucTHKy (Ha3BaHHUE,
Ha3HaYEHHUE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

111. MaprencutHo-cTaperomue ctanu. CocTaB, TEXHOJIOTHS, CBOMCTBA)

112. Hanomarepuansl. CTpykTypa, CBONCTBa, IPUMEHEHHE
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3agaHus 1151 KOHTPOJILHOM padoThl

10 JTUCHUIIJINHE ((MaTepI/IaJ'IOBCI[CHI/IC»
(HaMMEHOBaHUE JAUCUUILIHHBI)

- OLICHKAa «OTJIUYHO» BBICTABIISCTCS CTYIEHTY, €CIU CTYIACHT BBIIIOJIHUI BCE
IpEJI0KEHHbBIE 3aJJaHUs U HE JOITyCTUJI CYLIECTBEHHBIX OIIMOOK;

- OLICHKA «XOpOILO» BBICTABIIACTCSA CTYIEHTY, €CIIM CTYIAEHT BBIIIOJHUI BCE
NPe/UI0KEHHBIE 3a/IaHUH, HO JOMYCTHI 1-2 CyIeCTBEeHHbIE OIIUOKH;

- OLICHKA «yJOBJIETBOPUTEIIBHO», €CIIM CTYAECHT HE BBIITOIHWII IIOJTHOCTBIO OAHO
3a/1aHHUE;

- OLICHKA «HEYIOBIETBOPUTEIBHO» €CIIH CTYACHT HE BBINOIHUI IIOJTHOCTBIO Ba
3a/1aHusl.

Tema «YTaepoaucThie CTaIN U UyTyHBI»
IIpumeps! 3ananuit
SATAHUE Ne 1

1.Haueptute B MacmTabe AuarpaMMy COCTOSIHUSA JKEJI€30-YTJIEPOJUCTBIX CIUIABOB HA CTaHIApT-
HOM OJIaHKe, TOCTaBbTe OYKBEHHBIE 0003HaueHusi. Ha3oBure (a3bl u CTPYKTYpHBIE COCTABIISIO-
nye B KaKI0M o01acTu nuarpamMMel ((pasbl 3aKIIFOUUTE B KBaIpaTHBIE CKOOKH)

2. B kakux mpenenax m3MeHserca xumudeckuil cocras (%C) aycteHuTa Impu NEPBUYHON KpH-
crauzanuu croasa ¢ 1,8 %C? Kak Ha3pIBaeTcs 3TOT CIUlaBa M KaKyl CTPYKTYpy MMEET NpHU
KOMHATHOW TEMIIEpaType B COOTBETCTBUU C JUATPAMMOM KeI€30-yriaepoa?

3. Hanummre cxeMy npeBpaieHus ais cranu, comaepxamen 0,8 %C npu temnepatype 727°C.
VYxkaxute xumudeckuit cocraB (%C) ans (a3, ydacTBYIONIMX B ATOM MpeBpamieHnn. Yto mpea-
CTaBJISIIOT OO0 3TH (Pa3bl, KAKYI0 UMEIOT KPUCTATUIMYECKYIO PEIIETKY ¥ CBOMCTBA?

4. Jlana crans Mapku Y 10A. YKakuTe KJIacc 3TOW CTamu Mo KayecTBY (OOBIYHOTO KadyecTBa, Ka-
YeCTBEHHasl, BHICOKOKAYECTBEHHAs ), @ TAK)Ke CpellHee COJIepiKaHue YIJIepoJa U CTPYKTypy AToi
CTaJIM MPU KOMHATHOW TEMIIEpaType B COOTBETCTBUU C JUATPAMMON KEJI€30-yIIIEPOI.

5. Hana crans Mapku BCT5kn. YkaxuTe ee KauecTBO, YTO 03HAYAIOT OYKBBI M ITU(PBI BXOIAIINE
B MapkupoBKy. [lo kakuM mokasateysiM (XMM. COCTaB, MEXaHMUYECKHE CBOMCTBA) MPOU3BOJUTCSA
KOHTPOJIb 3TOM cTanu?

3AJJAHUME Ne 2

1. Haueptute B Macimrabe auarpaMMy COCTOSTHHSI KEJIE30 - YIVIEPOAMCTBIX CIUIABOB HAa CTaH-
JTapTHOM OJiaHKe, ocTaBbTe OyKBeHHbIE 0003HaueHus. Ha3zoBute (hazbl U CTPYKTYpHbIE COCTaB-
JSIOIINE B KaXI0M 00J1acTH ArarpaMMsbl ((hasbl 3aKITFOYUTE B KBaIpAaTHBIC CKOOKH)

2. Kakwue a3l Bxoaar B coctaB nepiaurta? JlaiiTe XapakTepUCTHKY 3TUX (a3 U yKaKUTe KOHIEH-
TPaLMIO B HUX yIJIEpo/ia IIPU KOMHATHOHM TeMIepaType

3. CnnaB conmepxut 5 %C. Omnpenenurte KOHIEHTpauuio yriepona B ¢aszax npu 1000°C. Kak
Ha3bIBAETCS 3TOT CILIaB?

4. Nan uyryn mapku CU15. Uto o6o3HayaroT OykBbI U U (PHI, BXOAALIHE B MapkUpoBKy? Kakas
dbopma rpadura B 3TOM UyryHe?

5. Hana crtanp mapku Y 10A. YkaxuTte Ki1acc 3TOi CTaliu Mo KauecTBy (0OOBIYHOTO KadecTBa, Ka-
YEeCTBEHHAs!, BBICOKOKAUECTBEHHAs), @ TAKXKe CpPEHEE COAEPIKaHUE YIiepoda U CTPYKTYpy 3TOH
CTaJIM TIPH KOMHATHOM TeMIepaType B COOTBETCTBUH C AUArPAMMOU JKeJIe30-YTIIepo
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Tema: «Tepmuueckas 00paboTKa»

[Ipumeps! 3ananuit

3ATAHUE Ne 1

1. Yto HaspiBaeTCA MONHOM 3aKaNKoOi M JJI KaKMX CTajell ee mpuMeHstor? Hageprure cxemy
MIOJTHOM 3aKaJIKW U BBICOKOTEMIIEpATypPHOro OTIycKa (B KoopauHarax t-t) craiu 50 um yKaxure
CTPYKTYpY Ha Ka)KIOM 3Tare TepMooOpaboTKH (10 3aKaJIKH, OCTe 3aKaJKH, IOCJIE OTIIYCKa)

2. Kak mpoBomsaT moBepXHOCTHYIO 3akanky TBU? Vkakure pekoMEHIyeMyHO TOJIIUHY CIIOS,
CTPYKTYpY U TBEPAOCTh MOBEPXHOCTH M CepAUEBHHbI cTanu nocie 3akanku TBY. Kak
PEerylupyIOT TOJIIIHMHY 3aKaJCHHOMN 30HBI?

3. Kax BIMs€T Ha NPOKAIUBAEMOCTh PAa3MeEpP 3€PHA ayCTEHUTA?

4. B cranmu 50 mocie 3aKajKd MOJydeHa CTPyKTypa M3+®. VkaxkuTe mapamerpbl 3aKajku
(t HarpeBa, V 0XJ1.) OTHOCUTENIbHO KpUTHUYECKUX. OLIEHUTE IPAaBUIBHOCTD PEXKUMA 3aKaIKU

3AJTAHUE Ne 2

1. Yto Takoe ynyumenue? Kakyro CTpyKTypy W TBEPAOCTh MMEET CTalb IIOCIE YIydIIEHHUS?
[IpuBenuTe npumep yaydiaeMon CTaau

2. OObsICHUTE BIMSHKME BEMYMHBI 3€pHA AyCTEHUTA Ha TpoKanuBaeMocTh cranu. Craib 40 1Byx
IJIaBOK HMMeEeT 3epHO cOoOTBeTCTBEHHO Ne3 m No5. Kakas muraBka OymeT WMETh OONBIIYIO
IIPOKAJIMBAEMOCTb U MTOUeEMy?

3.C kakoli LeNpl0 W I8 KAaKMX CTaleld NpuUMEHSIoT leMmeHTanmio? Haueprure cxemy
LEMEHTAllM M Tmocienyiomeil tepmoodbpadbotku st cranu 25XIT. Vkaxute TBepAoCTh
MMOBEPXHOCTH U TOJIIIUHY YIIPOYHEHHOTO CJIOS

4. Kakast CKOPOCTh OXJIQKIEHHUS Ha3bIBaeTcs KpuTudeckoit? Kakue cTpykTyphl 00pasyloTcs B
cTamu Y8 TpH OXJaxJAeHuu co ckopocthio V1 u V5. Uto mpencraBisror co0ol Ha3BaHHBIE

CTPYKTYpHbI?

MHUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKON ®EIEPALINN
denepalibHOE rOCYJapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKIEHUE BBICILIET0 00Pa30BaHUs
MOCKOBCKHUY ITOJTUTEXHUYECKUN YHUBEPCUTET
Hanpasnenne noaroToBku:

23.05.01 «Ha3zeMHbIe TpaHCTIOPTHO-TEXHOJIOTMUYECKUE CPEICTBA

OII (mpo¢puib): «CnopTHBHBIE TPAHCIIOPTHBIE CPEACTBAA)

Kadenpa: «MarepuanoBenecHue»

(HauMeHoBaHUE Kadeapsl)

Henosas (posieBasi) urpa Nel
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o JucuuIuinee «MartepuanoBeIeHue»
(HaMMEHOBaHHUE JUCLUIUTUHBI)

1 Tema (mpo6saeMa) MaKpPOAHATMS CTAMM. .....uueenneeenneennaennneenneennn.
2 KoHuenuus Mrpsel: MpoBeIeHUE UCCIIETOBAHHS TEMIUIETA PENbca, MaKpoILIHda aera-
nu, 3akanennoit TBY, makpornuuda cBaproro coenunenus. [1o kaxaomy obpasity orpe-
JEJSIETCS. METOIMKA TPABJICHMS, OITMCHIBAETCS BBISIBIICHHAs CTPYKTYpa
3 Posn:
- .o HadATBHUK OTK L ;
SIS 14517097 07 (00) (231 (0): 2o o0 1 SR ;
4 O:xxuaembliii (e) pe3yJabTaT (bI) IETACTCS 3aAKIIOYECHUE O MPUEMKE JIETANU C TEXHHU-
YeCKMM O0OCHOBAHME IPUHATOTO PEIIEHUS ....vnvenereennnnnn.

- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CIIU CTYEHT 0e3 OINOOK OnpenesieT Me-
TOJIMKY TPaBJICHUS, ONIUCBIBAET BBISIBJICHHYIO CTPYKTYPY, IPAaBUIBHO JENIAET 3aKII0UEHHUE
0 Ka4eCTBE UCCIEAYEMOM JEeTallH;

- OLICHKA «HE 3aYTEHO» BBICTABIISETCS CTYACHTY, €CJIU CTYACHT HE BJIaJIe€T METOAUKOM
TpaBJICHUs, HE MOXKET MPABMIIbHO UIEHTU(DUIIUPOBATH UCCIEIYEMYIO CTPYKTYPY...........

CocraBurennb H.M. Hutkna

«

(momnuce)

» 20 T

HenoBas (posesasi) urpa Ne 2

10 JUCHUIIIIUHEC «MaTepI/IaJIOBeI[GHI/Ie»
(HaMMEHOBaHUE JTHUCIMILIIHEI)

1 Tema (mpo6saeMa) 3aKaNTKA U OTITYCK CTAIH . .. .uuvennreenneeenneenneennneennens

2 Konuenuus urpsbl ONpeieeHUe ONTUMAJIBHON TEMIIEpaTyphl 3aKaJIKU CTalIu 45 1
3HAYEHUS] KPUTHUUYECKUX TOUYEK, YCTAHOBJICHUE BIUSHUSA CKOPOCTH OXJIAXICHUS Ha TBEP-
JOCTh, U3yYEeHHNE MUKPOCTPYKTYPBI CTalIel TOCIIe TEPMUUECKON 00paboTKI

3 Poan:

-.oHAYambHUK LI3JT .o ;

SIPUIN 7 0> 005 (570) S 85 7 (61001 (59 (0): T U 1 O PPN ;

4 Oxxugaemblii (€) pe3yabTar (bl) I€TaeTCs 3aKIIOUEHUE O COOTIOACHIH MTPABUIIBHOMN
TEXHOJIOTUM MPH NPOBEACHUHU 3aKAIKU CTA 45.......ooveieenn. .

- OIIEHKA «3a4TEHO» BBICTABIICTCS CTYJEHTY, €CIIU CTYJEHT 0€3 OIMUOOK OMUCHIBAET
MIpeBpALLIEHUS, TPOUCXOIAIINE NP 3aKATKE CTAJIN; JaeT PEKOMEHIAallUHU 10 PeKUMaM 3a-
KaJIKu cTanu 45;

- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYACHTY, €CIIU CTYACHT JAOIyCKaeT rpyonie
OIIMOKU TPH ONMUCAHUU MPEBPAIICHUN, IPOUCXOISIINX P 3aKaIKe CTAJIN; JaeT Helpa-
BWJIbHBIE PEKOMEHIAIUH 10 PEKUMAaM 3aKaJIKH CTaIH 45

CocraBurennb H.M. Hurtknu

«

(Tmomuce)

» 20 T

31



Oo0Opa3ubl Bonpocos u3 GoHIa TECTOBBIX 3aIaHU I

Tema: «MUKpOaHATHU3 CTAIN»

3ananue Ne 1

1. Yto Ha3bIBaeTCs CTPYKTYypoil MaTepuasa’?

a) IIepOXOBATOCTh MOBEPXHOCTH; 0) BUAUMOE CTPOCHHE; B) HAJIMUNE TPELUH

2. Y10 Takoe XJIaTHOJIOMKOCTE?

a) yMEHbILIEHNE TBEPJOCTH ITPH HU3KUX TeMIIeparypax; 0) oxpylnuuBaHUE MaTepHasa npu
HU3KUX TeMIepaTypax; B) MPOYHOCTh MaTepuaa Ipu HU3KUX TeMIleparypax

3. Hanbonee GrmaronpusiTHBIM COYeTaHuEM (PH3UKO-MEXaHUYECKHX CBOMCTB 00IaqaroT

a) KpYITHO3EpHUCTHIE; 0) MEJIKO3EPHUCTHIE; B) CBOMCTBA HE 3aBUCST OT BEJIMUMHBI 3epHA

3amanue Ne 2

1. Ilpu kakoM yBEJIMYEHUU U3YHalOT MUKPOCTPYKTYpPY?

a) meHee 100 pa3; 6) 6omee 50 pa3; B) HEBOOPY>KCHHBIM TJ1a30M

2. Kakoif XuMHUUYECKHUM 3JIEMEHT BbI3bIBAET XJIAIHOJIOMKOCTh?

a) cepa; 0) dhocdop; B) yriiepon

3. YBenuueHne HOMepa O3HAYaeT ClenyIolee N3MEHEHNE BETMUMHBI 3epHA
a) yBelMueHue; 0) yMEHbIIICHNE; B) HE O3HAYaeT

3amganue Ne 3

1. Ha xakoM mpunIume padboTtaet MeTamuiorpaguaecKuii MUKPOCKOTT?

a) MPOXOXKJICHHUE CBETA Yepe3 Marepuai; 0) oTpakeHHe CBETa MaTepualioM; B) IMOINIOIIEHHE CBETa
MaTepuaioM

2. Kako#t XuMH4eCcKuii 3IEMEHT BBI3bIBAET KPACHOJIOMKOCTD CTaIN?

a) yrepoz; 6) cepa; B) hochop

3. CKOJIBKO HOMEPOB COAEPKUT LIKajIa OLEHKH BEJIMYMHBI 3€pHa CTaIn?

a)7;6) 10;B) 5

3ananue Ne 4

1. Kak onpenenuts yBeIM4eHUE MUKPOCKOTa?

a) (yBenu4eHue oKyispa) — (yBeaunueHue o0bekTruBa) =; 0) (YBeTUUYCHHE OKYIIsIpa) +
(yBennueHue 0ObEKTHBA) =; B) (YBEIMUYEHHUE OKYIApa) X (yBeInueHUE 00BEKTHBA) =

2. YTo Takoe KpaCHOJIOMKOCTh CTaIu?

a) moteps npouHocTH npu Harpese Beime 1000°C; 6) oxpymuuBanue npu Harpese Boime 1000°C;
B) IPOYHOCTH MPHU BBHICOKHUX TeMIIepaTypax

3. Kak O1leHMBaIOT BEJIMYMHY 3€pHa CTaau?

a) MyTeM TpaBJIeHUs MUKpouutnda; 6) MyTeM CpaBHUBAHUS C STAIIOHOM; B) IIyTEM
OTpaXkaTeJIbHOU CITIOCOOHOCTH

3aganue Ne 5

1. Yto o3Havaet 3anuce x50?

a) yBenunuenue 6onee 50 pas; 0) yBenuuenue B 50 pa3; B) yenuuenue meree 50 pa3

2. MoXHO 11 BU3yaibHO 00HApY UTh hochop B cTamu?

a) na, npu copepkanuu 6oxee 1,2%; 0) na, npu conepkanuu Mmenee 1,2%; B) HET, pH TOOOM
coZiepKaHUH1

3. Kak BBISBISIOT ITpaHULIbl 3€pEH MeTasuia?

a) MyTeM CPaBHEHHS C 3TAJIOHOM; 0) ITyTeM TpaBJICHUS] MUKPONLIU(A; B) METOIOM XUMHYECKOTO
aHaM3a

3amanue Ne 6

1. Yto Takoe pazpemiaromas criocoOHOCTh MUKPOCKOTa?

a) MUHUMAaJIbHOE PAcCTOSIHUE MEXAY ABYMS BUAMMBIMU Pa3/eIbHO TOUKaMH; 0) MAKCUMaJIbHOE
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pacCTOsIHUE MEXTY ABYMsI BUIUMBIMU Pa3IeiIbHO TOUKAMH; B) YBEIHUCHHE MUKPOCKOIA
2. B xakom Buje Haxomutcsi pocdop B cTanmu?

a) B BHJI€ TBEPAOT'O pacTBOpPA IIpU JII000M COACPIKAHUMH, 6) B BUAC XUMHNYCCKOI'O COCANHCHUA

BhIie 1,2%; B) B Buze TBepaoro pacteopa ao 1,2%
3. Uto Takoe 3BTEKTUKA?
a) JIETKOIUIaBKasi CMECh; 0) XUMUYECKOE COEIMHEHUE; B) TBEPABIN pacTBOP

3aganue Ne 7

1. Uto Takoe peruka?

a) BUIMMOE CTPOCHHE MaTepuaa; 0) clenok peiabeda NoBepXHOCTH; B) ¢poTorpadust
MOBEPXHOCTH

2. Cepa BbI3bIBaET KPACHOJIOMKOCTh CTaJIH, €CIIM OHAa HAXOAUTCS B BUJIE

a) cyabduaa Mapranmna; 0) cyiabpuaa Kelie3a; B) TBEPIOTO pacTBOpa

3. DBTeKTHKa CyNb(huaa Keje3a ¢ KeJae30M Ipu HOpMaibHOH Temneparype

a) Xpynka; 0) IacTu4Ha; B) ynpyra

3aganue Ne 8

1. C yBenuueHueM AIUHBI BOJIHBI CBETA pa3pellaronas CliocCOOHOCTh MUKPOCKOIIA
a) yBEITMUMBACTCS; 0) YMEHBIIIAETCS; B) HE H3MEHSCTCS

2. ®ocdop obpasyeT ¢ xene3om

a) TBEpJbIH pacTBOp; 0) XUMUYECKOE COEINHEHHE; B) HE B3aUMOCIHCTBYET

3. DBTEKTHKA Ccyab(]uaa xKenesa ¢ xene3oM rnmpu Temmneparypax Boimie 1000°C

a) MIaBUTCS; 0) XPyIKa; B) MJIaCTHYHA

3amanue Ne 9

1. Yewm OombIlie MUHUMAJIBHOE PACCTOSHUE MEXKTY IBYMS BHIMMO Pa3JeIbHO TOYKAMHU, TEM

paszpemiaromas cnocoOHOCTh

a) Ooublire; 0) MEHBIIIE; B) HET 3aBUCUMOCTH

2. ®ocdop B cTanmsax oOpasyeT ¢ KeIe30M

a) TBEPbIH pacTBOp; 0) XUMUYECKOE COEIUHEHHE; B) HE B3aUMOCHCTBYET
3. Oxcuapl

a) TUTACTUYHBL; 0) XPYIIKU; B) YIPYTH

3ananue Ne 10

1. Ha xakoM npuHuumne paboTaeT pacTpOBBIN AEKTPOHHBIN MUKPOCKOM?

a) MPOXOXKJIEHHE MOTOKA AIEKTPOHOB Yepe3 MaTepual; 0) oTpakeHHe MOTOKA HIEKTPOHOB
MaTepuasoM; B) OTPAKEHUE CBETA MaTepUajIoM

2. Cepa obOpa3yerT ¢ xKeae30M

a) TBEP/IBIN pacTBOpP; 0) XUMUIECKOE COCIMHCHHIE; B) HE B3aUMOJICHCTBYET

3. Cynbun mapranna npu temneparypax soiie 1000°C

a) XpyMoK; 0) IIaCTHUYEH; B) IJIABUTCS

3amanue Ne 11

1. Ilpu kakoM yBEIMUYEHUU MTPOBOSAT MUKPOAHATIN3 CTAIN?

a) 6onee x50; 6) He meHee x100; B) He Mmenee x1000

2. Kaxk o1ieHHBalOT coiepKaHne HEMETAUTMYECKUX BKIIFOUEHUN B cTanu?

a) MCTOJOM XMMHNYCCKOI'O aHAJIN34a, 6) IMyTEM CpaBHCHUS C 3TAJIOHOM; B) 110 TBEPAOCTHU 06pa3ua

3. Yto Takoe OKCHABI?
a) OKHCIIBI yIIIepoaa; 0) cMech OKHUCIIOB; B) OKUCIIBI JKeJie3a
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3aganue Ne 12

1. Yro Takoe X1aHOJIOMKOCTh?

a) yMEHBIIIEHUE TBEPIOCTU IIPU HU3KUX TeMIleparypax; 0) oxpymuMBaHuEe MaTepuaia npu
HU3KHUX TEMIepaTrypax; B) MPOYHOCTh MaTepuaa py HU3KUX TeMIIepaTypax

2. CroJbKO 0aJIOB COEPKUT LIKaJIa OLEHKU KOJIMYEeCTBAa HEMETANINUECKUX BKIIIOYEHUH B
cranu?

a) 10;6) 5;8) 7

3. K HemMeTammn4ecKuM BKITIOUEHUSIM B CTaJIA OTHOCSATCS

a) pocdop; 0) cynbuabl U OKCHUIIBI; B) YIIEPOL

3amanue Ne 13

1. Kakoif XuMHU4eCKHUI 3JIEMEHT BbI3BIBAET XJIATHOJIOMKOCTh CTaIH?

a) cepa; 0) dhocdop; B) yriiepon

3. IIpu KakoM yBEIMYEHUHU IPOBOJAT MUKPOAHAIU3 CTAJIN?

a) He meHee x1000; 6) 6omee x50; B) He MeHee x100

3. Haubonee GnaronpusiTHBIM COYeTaHHEM (DPU3HKO-MEXaHHMUECKUX CBOMCTB 00a/1at0T
a) CBOMCTBA HE 3aBUCST OT BEJIMYHMHBI 3epHA; 0) MEJIIKO3EPHUCTHIE; B) KPYITHO3EPHHUCTHIC

3ananue Ne 14

1. Kakoli XuMHUYECKHI1 JIEMEHT BBI3BIBAET KPACHOIOMKOCTb CTAIM?

a) yrepon; 6) cepa; B) dhocdop

2. Ha xaxom nipuHIIMIie paboTaeT AEeKTPOHHBII MUKPOCKOT?

a) OTpaXCHUH CBETa MaTepuaioM; 0) IPOXOkKJACHUN TTOTOKA IIEKTPOHOB Yepe3 MaTepHall; B)
OTpa)keHUH MOTOKA IEKTPOHOB MaTeprajIoM

3. YBenuueHne HOMepa 03HAYAET CIEAYIOINIEee U3MEHEHUE BEIMUYMHBI 3epHa

a) YMCHbIIICHHE; 0) HE 03HAYAET; B) YBEIMUYCHHE

3ananue Ne 15

1. Yto Takoe KpaCHOJIOMKOCTb cTaiu?

a) noreps npouyHocTH npu Harpese Beie 1000°C; 0) oxpynuuBanue npu Harpese Beime 1000°C;
B) IPOYHOCTb ITPH BBICOKUX TeMIIepaTypax

2. Yem Gompllie MUHUMAIbHOE PACCTOSIHUE MEXKY JABYMsI BUAUMBIMU Pa3JeIbHO TOUKAMU, TEM
paszperniaromas crnocoOHOCTh

a) HET 3aBHCUMOCTH; 0) OOJIbIIIE; B) MEHBIIIE

3. CkosbKo 0aioB COASPKHUT IIKaJa OLEHKH BETMYMHBI 3€pHA CTAIN?

a)7;06)10;B)5

3aganue Ne 16

1. Yto Takoe okcuab?

a) CMeCh OKHCJIOB; 0) OKHCIIBI XKelle3a; B) OKUCIBI YIIIepoaa

2. Kakoit XuMHUUYECKUH JIEMEHT BBI3BIBAET KPACHOJIOMKOCTD CTaNn?

a) cepa; 6) dhocdop; B) yrnepoa

3. Ha xaxoM npuHIHIe paboTaeT MeTaiorpaduaecKiii MUKPOCKOTT?

a) OTpaXCHUH CBETa MaTepuaioM; 0) MOMIOIIEHNH CBETa MaTEPUATIOM; B) IPOXOXKICHUN CBETA
gepe3 Marepuai

3anmanue Ne 17
1. Oxcuapl
a) Xpynky; 0) yHIpyTy; B) TJIACTUYHbI
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2. Kakoii XUMUYECKHIA SJIEMEHT BBI3BIBACT XJIQJHOJIOMKOCTb CTaIU?
a) pocdop; 6) yrepox; B) cepa

3. Ilpu KaKoM yBEJIMYCHUU H3YYaOT MUKPOCTPYKTYpY?

a) 6omnee 50 pa3s; 6) HEeBoOpYKeHHBIM Ti1a3zoM; B) meHee 100 pas

3amanue Ne 18

1. Cepa BBI3BIBaCT KPACHOJIOMKOCTh CTJIM, €CJIM OHA HAXOJUTCS B BUJIC

a) TBEP/IOTo pacTBopa; 0) cuiib(uaa xenesa; B) CylIbpuaa MapraHia

1. Yto Takoe pazpemaromas criocoOHOCTh MUKPOCKOTIa?

a) yBeJIMYE€HUE MUKPOCKOIA; 0) MUHMMaJIbHOE PACCTOSIHUE MEXKAY JABYMs BUAMMBIMH Pa3/eIbHO
TOYKAMH; B) MAaKCUMAIIbHOE PACCTOSTHUE MEXY ABYMsI BUIUMBIMH pa3ieIbHO TOUKAMH

3. Kakoit XuMrueckuii 3JIeMEHT BBI3bIBACT XJIaJHOJIOMKOCTb CTAIU?

a) cepa; 0) dpocdop; B) yriepon

3aganue Ne 19

1. ®ocdop obpasyer ¢ xene3om

a) XUMUYECKOEe COCIMHEHHE; 0) TBEpABIN pacTBOP; B) HE B3aUMOJIECHCTBYET

2. Yto o3Havaet 3anuck X507

a) yBenuuenue meree 50 pa3; 0) ysenudenue B 50 pa3; B) yBenuuenue 6omnee 50 pa3

3. Yto Takoe XJIaJHOJIOMKOCTD?

a) MPOYHOCTh MaTepuaa Mpu HU3KUX TeMIieparypax; 0) oxpymuynBaHUE MaTepHaa Mpyu HUZKHX
TEeMIEepaTypax; B) yMEHbILICHHE TBEPAOCTH MPU HUZKUX TeMIlepaTypax

3aganue Ne 20

1. K HeMeTamuinyeckuM BKIIIOYEHHEM B CTAIIU OTHOCSITCS

a) cynbGuabl U OKCUIBL; 0) yriepon; B) hocdop

2. Yto Takoe KpacHOJIOMKOCTh CTajau?

a) oxpymuuBanue npu Harpese Boitne 1000°C; 6) mpodYHOCTH MPU BBICOKUX TEMIIeparypax; B)
MoTepsi MPOYHOCTH Ipu Harpese Boiie 1000°C

3. Kak onpenenuts yBeInyeHNEe MUKpOcKomna?

a) (yBemu4eHHUE OKYIsipa) + (yBeIMUeHHE 0ObEKTHRA) =; 0) (YBEIMYCHHE OKYJIApa) X
(yBenmuueHue oObeKTHBA) =; B) (YBETUYCHUE OKYIIsIpa) — (yBEIIMYCHHE OOBEKTHUBA) =

3ananue Ne 21

1. Kak BIUSIOT HEMETAUTHICCKUE BKIIOYCHHUS HA TIPOYHOCTH METAIIIIOB?

a) YBEJIMUYMBAIOT; 0) HE BIUAIOT; B) YMEHBIIAIOT

2. Ha xakoM mpuHImme padoraet MeTamuiorpaduaecKuii MUKPOCKOT?

a) MOINIOIICHNE CBETa MaTeprasioM; 0) MPOXOKIEHUE CBETa Yepe3 MaTepHall; B) OTpaKEHUE CBETa
MarepuaaoM

3. Ha xakoM nmpuHIume padoTaet pacTpoBBIN AEKTPOHHBIN MUKPOCKOTT?

a) OTPaXCHHUH CBETa MaTepuaioM; 0) IPOXOXKJICHUN TTOTOKA ICKTPOHOB Yepe3 MaTepHall; B)
OTpa)keHUH TIOTOKA AMEKTPOHOB MaTepraIoM

3amanue Ne 22

1. Kak onieHuBaloT copepkaHie HEMETaNINYECKUX BKIIOUEHUH B cTan?

a) Mo TBEPAOCTH; 0) METOJIOM XUMHUUYECKOTO aHAJIN3a; B) ITyTEM CPABHEHUS C ATAJJOHOM

2. Ilpu kakoM yBEIMYEHUH U3Y4YalOT MUKPOCTPYKTYpY?

a) HEBOOPYKeHHBIM Ti1a3zoM; 0) menee 100 pa3; B) 6omnee 50 pa3

3. UeM 00bIlIe MUHUMAIIBHOE PACCTOSHUE MEXKTY IByMsI BUIIUMBIMHE Pa3felibHO TOUKAMU, TEM
paszpelaronas cnocoOHOCTb

a) HeT 3aBUCUMOCTH; 0) OOJbIIe; B) MCHBIIIE
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3ananue Ne 23

1. Cxonbko OaJIJIOB COAEPKUT IIKAJA OIICHKU KOJIMYECTBA HEMETAITHYECKUX BKITIOUCHH B
cTanu?

a) 10;6) 7;B8) 5

2. Yto Ha3bIBAIOT CTPYKTYpOH Marepuasna?

a) IIEepPOXOBATOCTh MOBEPXHOCTH; 0) HAIMUKE TPEILMH; B) BUAMMOE CTPOEHUE

3. C yBenuueHHeM JJIMHBI BOJIHBI CBETA pa3pellaroias CriocoOHOCTh MUKPOCKOIIA

a) He U3MeHseTCs; 0) yBEIMUMBACTCS; B) YMEHbBIIIAETCA

3ananue Ne 24

1. YBenuuenue Oajia 03HaYaeT cleaylouiee U3MEHEHHUE COJePKaHUS HEMETAJUTMUECKUX
BKJIFOUEHHI

a) YMCEHbIIICHHE; 0) HE 03HAYAET; B) YBEIMUYCHHE

2. Cepa BBI3bIBaCT KPACHOJIOMKOCTH CTaJH, €CJIM OHA HAXOIUTCS B BUC

a) cynbduaa xxenesa; 0) TBEPIOro pacTBopa; B) Cyiab(huIa MapraHiia

3. Yro Takoe permka?

a) CIIeTIOK penbeda MmoBepxHOCTH; 0) hoTorpadgust MOBEPXHOCTH; B) BUIUMOE CTPOCHUE
MaTepuaia

3amanue Ne 25

1. Hemerammnyeckue BKIIOYCHHS U3YYAIOT HA MUKPONUTH(AX ¢

a) TOJIMPOBAHHOMW MTOBEPXHOCTHIO; O) TPABICHOMW MOBEPXHOCTHIO; B) NIITHM(OBAHHOM
MMOBEPXHOCTHIO

2. B xakom Buze Haxomutes pocdop B cranmu?

a) B BHJIe XUMHUYECKOTO coenuuenus 10 1,2%; 6) B Buae TBepaoro pactesopa a0 1,2%; B) B Buje
TBEPJIOTO pacTBOpa MpH JII0OOM coiep KaHun

3. Yro Takoe paspeniariias CnocoOHOCTh MHUKPOCKOMa?

a) MaKCHMaJIbHOE PacCTOSIHUE MEXAY ABYMS BUIAUMBIMU pa3ieidbHO TOUKaMH; 0) yBeTUUEeHHE
MHUKPOCKOIIa; B) MUHIMAJILHOE PACCTOSHUE MEKY JBYMSI BUTUMBIMU Pa3ieIbHO TOYKAMU

3aganue Ne 26

1. Llens TpaBienus: MUKpouutda

a) BbISIBIIEHHE MUKPOCTPYKTYpPbI MeTajlia; 0) BBIpaBHUBAHUE TIOBEPXHOCTH; B) BBISBICHHUE
HEMETAJUIMICCKUX BKITFOUCHHH

2. MoxHo 11 BU3yajabHO 00HapykuTh hocdop B cramu?

a) J1a, npu coaepxaHuu Menee 1,2%; 0) HeT, npu J1t000M cozep KaHuu; B) 1a, IPU COAEPKaHUU
oomee 1,2%

3. Yto o3Hauaet 3anuch X507

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

Tema: «MakpoaHaJu3 cTaJIW»

3ananue Ne |

1. IlpuroroBiieHre MakponuIuda BKIIOYAET ONEPALIUH:

a) Mex. oOpaboTka, numndoanue, nonuposanue; 6) Mex. o0paboTka, nundoBanue, TpaBICHHE;
B) Mex. 00paboTKa, MOJIMPOBAHUE, TPABIICHHUE

2. B nepopmupoBannom ciuiase 3HaueHre KCU u 6 Bo/Ib BOJIOKHA:

a) BBINIC; 0) HIDKE; B) OJIMHAKOBBI

3. Coenunenue cepedpa BXOAUT B COCTaB pEaKTHBA:

a) Ju1st ryOokoro TpasieHus; 0) baymana; B) ['eitHa
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3ananue Ne 2

1. Ilpu oxnakaIeHUH CIMTKa 00pa3yeTcs 30Ha KPYITHBIX OPHEHTUPOBAHHBIX 3€PEH:

a) pu OBICTPOM OXJIaKJIEHUH; 0) pU HANPABICHHOM OTBOJIE TEIJIa; B) MPU MEAJICHHOM
OXJIKICHUH

2. Hanuune Ha MOBEPXHOCTH U3JI0Ma YYaCTKOB C OnecTsIIel 1 epoXoBaTOi OBEPXHOCTHIO
XapaKTepHO IS

a) KpUCTAJUIMYECKOTO M3JI0Ma; 0) BOJIOKHUCTOTO U3JI0Ma; B) YCTAJIOCTHOTO HU3JIOMa

3. HarpeB ncnone3yior B porecce:

a) IyOoKoro TpasieHus; 0) TpaBieHue peakTuBoM baymaHna; B) TpaBneHue peaktuBoM I eiiHa;

3amanue Ne 3

1. lenapuTHOM TUKBUIAIIMEN HA3BIBAETCS:

a) HEOJHOPOTHOCTh XUMHUYECKOTO COCTaBa B 00beMe OJTHOTO 3epHa; 0) OMHOPOIHOCTh
XUMHYECKOTO COCTaBa B 00bEME OJTHOTO 3€pHA; B) HEOMHOPOIHOCTh XUMUYECKOTO COCTAaBA B
o0beMe CIIUTKA

2. B neopMupoBaHHOM cILIaBe 3HAUYEHUE Gp BIOJIH BOJIOKOH IO CPABHEHUIO C TIONIEPEYHBIM
HaIpaBJICHUEM:

a) BbIIIE; 0) HIDKE; B) OJMHAKOBBI

3. B uznomMe nposBisieTCs 30Ha A0JI0Ma:

a) B KPUCTAJUIMYECKOM; 0) B BOJIOKHHUCTOM; B) B YCTaJIOCTHOM

3ananue Ne 4

1. JImxkBupanuen Ha3pIBaeTCA:

a) OTHOPOTHOCTh XUMUYECKOTO COCTaBa; 0) HEOMHOPOIHOCTh XUMUYECKOTO COCTABA; B)
HEOJJHOPOJHOCTh MEXAaHUYECKUX CBOWCTB

2. Cepa HaxoIUTCS B CTAJIM B BUJE

a) MnS; 6) MnSOs4; B) H2S

3. ®paxTorpadueil Ha3pIBaIOT U3YUCHHUE!

a) m3j0Ma Jetainu; 0) Makponumida; B) 1eI0N JeTanu

3amanue Ne 5

1. JIerkomniaBkue IpuMeCH KOHLIEHTPUPYIOTCS B:

a) TIIaBHBIX OCSX JICHIpHUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEXIY 3€pHAMH MeTalia
2. Kpucramimdyeckuii U370M CIUIaBa CBUIETENBCTBYET O:

a) XPYIKOM pa3pylieHUuH; 0) BI3KOM pa3pyIlIcHUH;

3. Ilpenen mpovYHOCTH CIUIAaBa MPH PACTSHKEHUU 0003HAYAIOT:

a) os; 0) 8; B) KCU

3amanue Ne6
1. IlnacTUYHOCTB CIJIaBa XapaKTEPU3YIOT:

a) MpeesIoM IPOYHOCTH NMPHU PACTKEHUU; 0) OTHOCUTEIBHBIM YAJTUHEHUEM MPH PACTSHKEHUU;

K03()(PUITUEHTOM yIapHOH BSI3KOCTH

2. B cocraB peaktuBa ['eiiHa BXOAUT:

a) cepHasi KUCJIOTa; 0) COsTHAs KUCIIOTA; B) XJIOPUCTHIN aMMOHUH
3. BOJIOKHUCTBIN U3JI0M CIUIaBa CBUIETEIBCTBYET O:

a) XpYIIKOM pa3pylIeHUH; 0) BI3KOM pa3pyIIeHUH

3aganue Ne7

1. BOJOKHHUCTBIN U37I0M UMEET MOBEPXHOCTh

a) MEepOoXOBaTyI0; 0) OIECTAIIYI0 3ePHUCTYIO; B) MAaTOBYIO

2. MakpOCTYKTYpOH CIlJlaBa Ha3bIBACTCS:

a) CTPYKTypa, pa3indumMasi Mo SJIEKTPOHHOM MHKPOCKOTIOM; 0) CTPYKTypa, pa3auduMas moJj

B)
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ONITHYECKHM MHKPOCKOIIOM; B) CTPYKTYPa, pa3InduMasi HEBOOPYKEHHOM TJIa30M
3. YnapHast BA3KOCTh IPOKaTa B HAIPABJICHUSIX BIOJb U MOTIEPEK BOJIOKOH
a) paznuyaercs B 2 pa3za; 0) paznuuaercs B 10 pa3; B) He oTIM4YaeTCs

3ananue Ne 8

1. Ilpexen MpOYHOCTH MPOKaTa B HAIPABICHUSIX BIOJb U MOTIEPEK BOJIOKHA

a) paznu4aercs B 2 pasza; 0) paznuuaercs B 10 pa3; B) He oIM4YaeTCs

2. 3epHO MeTaIa SIBISETCS:

a) KpUcTajioM; 0) KPUCTAJUTUTOM; B) IEHTPOM KPHUCTAIUTH3AINH

3. TpaBnenue makpouuiuda

a) o0eclBeunBaeT MOBEPXHOCTD CIUIaBa; 0) BRISBISET HEOJHOPOIHOCTh MAKPOCTPYKTYPHI; B)
MOJHUPYET NUTH()OBAHHYIO IOBEPXHOCTh

3aganue Ne 9

1.Menko3epHUCTasE CTPYKTypa B JIUTOM MeTajljie o0pa3yeTcs

a) Mpu OBICTPOM OXJIKJECHUH; 0) TIPU MEIJICHHOM OXJIAXKIACHHUH, B) IPU HAIIPABICHHOM OTBOJIC
Teria

2. JlukBuganuen Ha3bIBAIOT:

a) HEOHOPOTHOCTh XUMHUYECKOTO COCTaBa; 0) KPUCTAILIM3AIIUIO CIIJIaBa; B) BETUYMHY 3€PEH
MeTasuia

3. KoaddummeHT ynapHoit BI3KOCcTH 0003HAYAIOT

a) os; 0) 0; B) KCU

3aganue Ne 10

1. Konenuartsrit Ban JIBC pekomeH1yeTcs U3roTaBInBaTh:

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

2. BonokHucTas cTpykTypa Ae(pOpMUPOBAHHOTO METaIa BBISIBISETCS PEAKTHBOM:
a) mryookoro TpasneHus; 0) baymana; B) I'eiina

3. IIpenes npoOYHOCTH MIPHU PACTKEHUH UMEET PA3MEPHOCTh

a) MIla; 6) %; B) Jx/cm?

3amanue Nell

1. 30HaNIbHYIO TUKBUJIALNIO MOKHO YCTPAHUTD

a) oT>kUrom; 6) 0OpabOTKOH TaBIeHUEM; B) HEIb3s

2. KoaddumuenT ynapHoit BI3KOCTH UMEET Pa3MEPHOCTh
a) MIla; 6) %; B) Jlx/m?

3. Ba3koe pa3pylieHue xapakTepusyercs:

a) KpUCTAJUINYECKUM H3JIOMOM;

0) BOJIOKHUCTHIM H3JIOMOM

3amanue Ne 12

1.MunuMaIbpHbIe IpUMecH cepbl U hochopa COISPKUT:

a) 30Ha MEJIKUX Pa3HOOCHBIX 3€peH; 0) 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA
KpPYTHBIX PaBHOOCHBIX 3€peH

2.JleHnpuTHAs JIUKBAIUS BBISBISIETCS METOJIOM

a) mryookoro Tpasnenus; 0) baymana; B) I'eiina

3. OCHOBHBIMH XapaKTEPUCTHKAMH (PU3UKO-MEXaHHUECKUX CBOMCTB CIIABOB SIBIISIOTCSI
a) o-1,a,4; 6) 68,0,KCU; B) ocuc,y,p



3ananue Ne 13

1. Ycanounast pakoBHHa clUTKa (opmMupyercs B:

a) 30HE MEJIKUX PaBHOOCHBIX 3€peH; 0) 30He KPYMHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE
KPYITHBIX PaBHOOCHBIX 3€pEH

2. [1ns MakpoaHalli3a CIUTKOB U MpOKaTa MPUMEHSIOT:

a) TyOOKoe TpaBJicHHE; 0) TpaBJICHHE peakTHBOM baymaHa; B) TpaBicHHe peakTuBoM [ eitHa
3. JIeHAPUTHYIO TUKBUIAIIUIO MOYKHO YCTPAHUTH:

a) 00paboTKOM JaBiieHneM; 0) OT’)KUTOM; B) HEJIb35

3ananue Ne 14

1. 1514 BBISIBJICHUSI paCIPEEIICHUS CEPbl B CTAIM IPUMEHSIIOT

a) mmy0OoKoe TpaBJieHue; 0) TpaBieHue peakTuBoM baymaHa; B) TpaBieHue peaktuBoM [ eitHa

2. YcanovHasi pakOBHHA CIIUTKA (popMupyercs:

a) B HavaJe mpoliecca KpucTain3anuy; 0) B KOHIIE Mpollecca KPUCTAUTH3AIMK; B) B IIpoliecce
OXJIXKICHUSI CITUTKA

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

a) HEOJHOPOIHOCTHIO penbeda U3T0KHUIIBI; 0) BEICOKAsi CKOPOCTh OXJIAXKICHHS; B)
HanpaBIeHHBINA TETIOOTBO

3ananue Ne 15

1. 1514 BBISBIEHMSI pacCIpEesICHUs CEPhI B CTAJIM IPUMEHSIOT:

a) mmy0oKoe TpaBJieHue; 0) TpaBieHHe peakTuBoM baymaHa; B) TpaBieHue peakTuBoM [ eitHa

2. YcamouHasi pakOBHHA CIIMTKa GOpMUpPYyeETCS B:

a) HavaJe mpoliecca KpucTauin3aium; 0) KOHIEe mpollecca KpUCTaUTH3alliK; B) Ipoliecce
OXJIXKICHUSI CITUTKA

3. XaoTUYHYIO OPUEHTAIIMIO 3epeH B 1 30HE CIUTKa 00yCIaBIUBAIOT

a) HEOTHOPOTHOCTH pelibeda H3IOKHHUIIBI; 0) BRICOKAs CKOPOCTh OXJIAKICHUS; B) HAITPABICHHBIH
TEIIO0TBOJ

3aganue Ne 16

1. Kaxkoii Bua u3oMa BOZHUKAET MPU MHOTOKPATHBIX MOBTOPHO-TIEPEMEHHBIX Harpy3kax?

a) YCTAJOCTHBIN; 0) BSI3KUI;

2. J1ns MakpoaHaJli3a CBapHOTO COETUHEHMSI UCIIONIb3YIOT

a) TpaBJieHUE peakTHBOM baymana; 6) TpaBneHue peaktuBoM [ eitHa; B) Iy0oKoe TpaBJieHHE
3. JKunkuit MeTasu1 1o OTHOIICHUIO K TBEPJOMY METAJLTy UMEET YIEIbHBIN 00beM:

a) OomnbINHif; 0) MEHBIIU; B) PABHBII

3aganue Ne 17

1. Kakyto cTpyKTypy UMEET CTalbHOM CIUTOK?

a) BOJIOKHUCTYIO; 0) ACHIPUTHYIO

2. /151 BBISIBIICHHS pacripeesieHust yriepona u gochopa B cTaiam MpUMEHSIOT:

a) nyOokoe TpaBiieHue; 0) TpaBieHHe peakTuBoM I eiiHa; B) TpaBieHHe peakTuBoM baymana
3. baecTsiyo NOBEpXHOCTh UMEET:

a) KPUCTAJUTMYECKUH U3JIOM; 0) BOJOKHUCTBIA U3JIOM

3amanue No 18

1. IIpu riryOOKOM TPaBJICHUU UCTIONB3YIOT:

a) COJISTHYIO KHCIIOTY; 0) CEpHYIO KUCIIOTY; B) XJIOPUCTHII aMMOHHI

2.B yclioBHSIX HAIIPaBICHHOTO TEIIOOTBOIA (POPMHPYETCS:

a) 30Ha MEJIKUX PAaBHOOCHBIX 3epeH; 0) 30Ha KPYITHBIX OPUECHTUPOBAHHBIX 3€PCH; B) 30HA
KPYITHBIX PABHOOCHBIX 3€pPCH
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3.XpylnKoe pa3pylIEHUE XapaKTepU3yeTCs:
a) BOJIOKHHCTBIM U3JI0MOM; 0) KPUCTAITHYECKAM H3IIOMOM

3ananue Ne 26

1. Cynbua mapranua npu Temmneparype Boime 1000 C:

a) MJIacTHueH; 0) IUIABUTCS; B) XPYIOK

2. YTo TaKoe XJ1aJHOJIOMKOCTb:

a) OXpyIYMBAHME MaTepuaia Npyu HU3KUX TeMIIeparypax; 0) IpOYHOCTh MaTepraia Mpyu HU3KUX
TeMIlepaTypax; B) yMEHbLICHUE TBEPAOCTH IIPU HU3KUX TeMIepaTypax

3. Yo Ha3bIBAIOT CTPYKTYpPOU MaTepuaa:

a) BUAMMOE CTpOeHHUE; 0) HAIMYKE TPEIINH; B) IIEPOXOBATOCTh TOBEPXHOCTH

Tema: «Yraepoaucreie cTaam»

buner Ne 1

1. Uto nmpeacTasisieT co0oit aycTeHUT?

a) TBepblii pacTBOp yraepona B Fe y; 6) TBepasiit pacTBop yriepoaa B Fe a; B) XuMuueckoe co-
e/IMHEHHE

2. YKaXuTe MHTEPBAJ 110 COACPIKAHUIO YIIIEPOia B CTAJISX

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

3. K kakoMy Kjaccy 1o KauecTBY OTHOCUTCS cTaib 607

a) OOBIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BHICOKOKauYeCTBEHHAS

buiter Ne 2

1. Kakyro KpUCTaNINYECKY IO PELIETKY UMEET JKEeIe30 — 07

a) 'IHIK; 6) OLIK; B) pombGosapuueckas

2. YTo npoucXoauT IpU HarpeBe B ToOuke S?

a)® —> A;6)I[1—> A;B)A— 11

3. Kakue cBo#CTBa cTanu OOBIYHOTO KauyecTBa rapaHTupyeT rpymnma A?

a) XUMHYECKHI cOoCcTaB; 0) MEXaHUYECKHUE CBOWCTBA; B) MEXaHMUECKHE M XUMHUUYECKHI COCTaB

buner Ne 3

1. Kakyro KpHCTaUIMYECKYIO PELIETKY UMEET JKene30 — y?

a) 'IHK; 6) OLIK; B) pombosapuueckas

2. YTo npouCcXOANUT IPU OXJIAXKIEHUU B TOUKE S?

a)® > A;60)A—1ILB)II— A

3. Yto o3HayaroT uudpsl B Mapke cranu Y127

a) IOPSKOBBIM HOMEp; 0) coneprkaHue yriiepoJia B COThIX %; B) collep)KaHue yriepoja B Jecs-
ThIX %

buner Ne 4

1. KakoBa MakcumaibHasi paCTBOPUMOCTD yTJIEpO/a B ayCTCHUTE?

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

2. Kakas ¢aza BbIeIseTCsl B JOIBTEKTOMAHBIX CTAISIX TPU BTOPUYHON KPUCTATAZAIUHN?

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

3. YUro o3HauaroT nudpsl B Mapke craiau 45?7

a) TIOPSIIKOBBINA HOMEp; 0) coJiepKaHue yriaeposia B COTHIX %; B) coep)KaHHE YIIIepoaa B Jecs-
ThIX %

buner Ne 5
1. KakoBa MakcuManbsHasi paCTBOPUMOCTS yriieponaa B heppure?
a) 0,8 %; 6) 0,008 %; B) 0,03 %
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2. Kakas ¢a3a BblAeNsSCTCS IPU BTOPUYHON KPUCTAIIU3ALMH JOIBTEKTOUIHBIX CTaIen?

a) D;6) A; B) I1

3. Yto o3HauatoT nudps! B Mapke ctaau BCt3kn?

a) cofiep’KaHue yIiiepona B COThIX %; 0) comepikaHue yriaepoaa B A€CATHIX %; B) MOPSAKOBBIN
HOMED

buner Ne 6

1. Kakumu cBoiicTBamMu 00aiaeT EMEHTUT?

a) Bbicokas mnactuaHocts 1 HB 8000 MIIa; 6) tBeprocts HB 8000 MIla; B) TBepaocts HB
2000 MIla

2. Kak n3mensiercs conepxaHue yriiepoaa B TBepaAor (a3e mpu MepBUYHON KPUCTAIUTH3AIIUN
ODBTEKTOUIHBIX CTAJIEH?

a) yMEHbIIIaeTcs; 0) yBEIMUUBACTCS; B) HE U3MCHSCTCS

3. Kak Ha3bIBaeTcs ctanb ¢ copepxanueM yriepoaa 0,30 %?

a) TIOABTEKTOUAHAS; 0) SBTEKTOMIHAS; B) 3a3BTCKTOUTHAS

buner Ne 7

1. Cxonbko yriepona B IEMEHTUTE?

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

2. Kak u3mensieTcs: KOHIIGHTpalus yriepoaa B peppute npu BTOPUYHON KPUCTAITU3AINH?
a) YMEHbIIIaeTcs; 0) yBEIHMUUBACTCS; B) HE U3MEHSCTCS

3. K kakoMy Kjaccy 1o KauecTBy OTHOCHUTCS cTaib Y 10A?

a) OOBIYHOTO Ka4eCTBa; 0) BHICOKOKAUECTBECHHAS; B) KAYeCTBEHHAS

buiter Ne 8

1. 13 xakux (a3 cocTOUT nepiaut?

aA)Aud; 6)dull;s) Aull

2. Kak n3meHsieTcss KOHIEHTpAIUs yriiepo/ia B ayCTEHUTE MTPU BTOPUYHOU KPUCTAITU3ALINMHI
3a9BTEKTOUIHEIX CTaJICi?

a) YMEHbIIIAeTCs; 0) YBEIMUUBACTCS; B) HE U3MEHSCTCS

3. K kakoMy KJ1acCcy Mo Ha3HaY€HUIO OTHOCUTCA CTaIb Y 77

a) KOHCTPYKIIMOHHAs; 0) HHCTpPYMEHTaJIbHAs

buner Ne 9

1. B 4éM cyTh 3BTEKTOMIHOTO MIPEBPAIICHUS?

a) eppuT BbIAENACTCS U3 AyCTCHUTA; 0) ayCTEHUT MPEBPAIIAETCS B IEPIUT; B) LIEMEHTUT
BBIICIISIETCS U3 AyCTEHUTA

2. U3 xaxoit ¢a3el Beigensercs L{I1?

a) @;6) A; B) K

3. Yrto o3HauaroT 1udpsl B MapKUpOBKe cTanu 35?7

a) cofiep>KaHue yIiiepona B COThIX %; 0) comepikaHue yrepoaa B A€CATHIX %; B) MOPSAKOBBIN
HOMeEp

buner Ne 10

1. Yto coboii mpeacTaBiseT eMEHTHT?

a) TBEPJIbI pacTBOp ymiepoaa B Fe a; 6) MexaHUYECKYIO0 CMECh; B) XHMHUYECKOE COCTUHEHUE;
2. U3 kakux (a3 cocrout cranp 40 npu KOMHATHOM TeMiieparype?
a)dull;0)duA;B) dDull

3. Kak Ha3bIBaeTCs CTalb, €CIU IPU KOMHATHOHN TeMrieparype ee crpykrypa [1+1I11?7

a) DBTEKTOU IHAS;, 0) 3a9BTEKTOMIHAS; B) TOIBTCKTOU THAS
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buner Ne 11

1. Kakas 13 yka3zaHHbIX (a3 UMEET caMy BBICOKYIO TBEPAOCTh?

a) D; 6) A; B) I1

2. "3 xakux (a3 cocrout ctanp Y11 npu koMHaTHOH Temneparype?

a)dull;6) Aull;B) ®ull

3. Yto o3HauatoT uudpsl B Mapke ctanu bCt5kn?

a) cofiep>KaHue yIiepona B COThIX %; 0) coaepikaHue yriepoaa B A€CATHIX %; B) MOPSAKOBBIN
HOMED

buner Ne 12

1. Yrto mpencrasisieT co00i ayCTeHUT?

a) TBepablil pacTBop ymiepoaa B Fe y; 6) TBepaplii pacTBop ymiepona B Fe a; B) MexaHUYeCKy1O
cmech @ u I

2. Kakas ¢a3a BeIAETSETCS MIPH BTOPUYHON KPUCTAILTU3AIMH JOIBTEKTOUTHBIX CTAICH?

a) ©;0) A; B) Il

3. Yro o3nagarot 1udpsl B Mapke ctainu BCrden?

a) cofiepKaHue yIeposaa B COTIX %; 0) MOPSAKOBBIN HOMEp; B) OTHOCUTEIbHOE YUIMHEHHE & Yo

buer Ne 13

1. Yro coboii npencrasiser hepput?

a) TBepbId pacTBop yriepona B Fe y; 0) TBepubiii pactBop yriepoaa B Fe a; B) xumuueckoe
COEIUHEHHUE

2. Kakas ¢a3a BbIACTSACTCS MIPH BTOPUYHON KPUCTAILTU3AIMH 3a9BTCKTOUTHBIX CTaICH?

a) ®;6) Aud;B) ]

3. Crasib UMeeT CTPYKTYpy NEPIINT, KaK OHA Ha3bIBACTCS?

a) TOIBTEKTOMTHAS; 0) 3a3BTCKTOMIHAS; B) DBTCKTOUTHAS

buner Ne 14

1. KakoBa MakcuMalibHasi pacTBOPUMOCTD yriieposia B (peppute npu temneparype 727°C?
a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBpaliieHre IpOUCXOIUT IIPU HArpeBe B TOUKe S?
a)®—>A;0)Il - A;B)A— 11

3. Uto o3HauaroT uupsl B Mapke ctanu Y 8?

a) cofiepKaHue yIiepona B COThIX %; 0) MOPSIKOBBIM HOMED; B) COAEPKaHUE YITIEpO/Ia B
necsaTheIx %

Tema: «JlerupoBaHHbIE CTAJIN»

3ananue Ne 1

1. Kakue nerupytomue 371eMeHTbl OTHOCATCS K KapOu1000pazyromum?

a) W, V; 6) Al, Cr; B) Cu, Ni

2. K xakomy Ki1accy 1o CTpyKType OTHOCHUTCS cTanb 12X17?

a) K eppuUTHOMY; 0) K ayCTECHUTHOMY; B) K IMIEPIUTHOMY

3. Pacummdpyiite xumudeckuit coctas 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

3amanue Ne 2
1. Kakue aneMeHThI paciupsiioT Y-001acTh?
a) Cr, W; 6) Ni, Mn; B) Mo, Ti
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2. Pacumdpyiite xumuueckuit cocras cranu 12X18H9?

a)0,12% C+1,8%Cr+0,9%Ni;6)0,12% C+18% Cr+9%Ni;B) 1,L2% C+18% Cr+9
% Ni

3. Kakue nerupyromiue 3JeMEHTbl OTHOCSATCS K HEKapOu000pazyonum?

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

3ananue Ne 3

1. K kakoMy kJ1accy mo CTpyKType OTHOCUTCA cTtaiib 12X177

a) K eppuUTHOMY; 0) K ayCTECHUTHOMY; B) K IMIEPIUTHOMY

2. KakoBo conep:xanue yrnepoaa B ctanu ['andunsma 1100 13J1?

a)13% Mn+0,12%C;6) 13% Mn+ 1,1 % C;B) 13% Mn+ 11 % C
3. Kakue nerupyromue 3eMeHTbl OTHOCSTCS K KapOua000pasyonum?
a) W, V; 6) Al, Cr; B) Cu, Si

3ananue Ne 4

1. Kakas ctanb nogasepkeHa oTimyckHoil xpynkoctu I pona?

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

2. KakoBo conepxanue maprania B crayim ['anduipna?

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

3. Kak BnusitoT O0JNBIINHCTBO JIETUPYIOLIUX IEMEHTOB Ha COJEepKaHue yIepoia B nepiaure?
a) MOBBIMIAIOT COAECPXKAHKUE yIiepoaa; 0) TOHMKAIOT KOJIMYECTBO YINIEPO/a; B) HE BIHSIET

3amanue Ne 5

1. K xakomy Kkjaccy 1o cTpykrype orHocutcs craias 110I'13J1?

a) K eppuTHOMY; 0) K ayCTECHUTHOMY; B) K IIEPITUTHOMY

2. KakoBa KOHIEHTpalUs yIJIEpOAa B MAPTEHCUTHO-CTAPEIOIINX CTAIIAX?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenute xumMmuueckuit coctas crainu 40P

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

3ananue Ne 6

1. K kakoMy kJaccy no cTpykType otHocutes cranb 110013J1?

a) K eppuUTHOMY; 0) K ayCTECHUTHOMY; B) K IMIEPIUTHOMY

2. Kakas cranb nojusepkeHa oTiyckHoi xpynkoct Il pona?

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

3. Kakue nerupytomue 3J1eMeHTbl OTHOCITCS K KapOua000pasyromum?
a) W, V;0) Al, Cr; B) Cu, Si

3aganue Ne 7

1. Onpenenute xumMmuueckuit coctas cranu 40P

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

1. KakoBa KOHIIEHTpaIus yIJiepoia B MApTEHCUTHO-CTAPCIOIINX CTaJIAX?
a) <0,03 %; 6)> 0,03 %; B) 0 %

1. Kakue aneMeHTbl pacIMpsIoT a-00JacTh?

a)Ni,Mn; 6) C, V;B) V, Ti

3ananue Ne 8

1. Pacimmdpyiite xummudeckuii cocra crainu 12X17

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

2. Kak B1UsAIOT OOJIBIIMHCTBO JIETHPYIONIUX JIEMEHTOB Ha COZlEpKaHKe yIiiepoaa B nepiaure?
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a) MOBBIIIAIOT COIEPKAHKE yIIIepo/ia; 0) MOHMKAIOT KOJTMUECTBO YIIIEPO/ia; B) HE BIUSCT
3. KakoBo conepkanue yrepoza B ctanu 'agdunsaa 1100137172
a)13% Mn+0,11 % C;06) 13% Mn+ 1,1 % C;B) 13 % Mn+ 11 % C

3ananue Ne 9

1. Kakue aeMeHThI paciupsIoT Y-001acTh?

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

2. Kakoe copepxanne mapranua B ctanu ['andunbua?

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

3. Kakoe BnusiHuE OKa3bIBaIOT KapOUI000pa3youe 3JIEMEHTHI Ha MOJIoKeHue Touek S u E
nuarpammbl Fe — Fe3C?

a) CMEIIAIOT BJICBO; 0) OHIMIKAIOT; B) MOBBIIIAIOT

Tema: «3akanka u oTIycK»

3ananue Ne 1

1. Kakue npeBpatienus npoucxoadr npu temmneparype Acl?

a) [ — A; 6) A — II; B) u3 aycreHuTa BoleIsIETCS (PeppUT

2. YTo Ha3bIBaeTCs 3aKAJIKOM?

a) HarpeB BBIIIE TeMIieparyp (pa3oBbIX MPEBPALICHUN 1 MEAJICHHOE OXJIaKICHNE; 0) HarpeB
BBILIE TeMIeparyp (a3oBbIX MIPEBpAILEHUH U ObICTpOE OXJIaXIeHHE; B) HarpeB A0 Acl u
OBICTPOE OXJIAKIECHUE

3. Kakas ctpykTypa noiyyaercs nocje HU3KOro oTmycka?

a) To; 6) Mo; B) Co

3amganue No 2

1. Kakue npeBpaliieHust IpOUCXOAsT B CTAJIM MpH Temneparype Acl?

a) [T — A; 6) A — II; B) deppur pacTBopsieTcsi B ayCTEHUTE

2. YTo Ha3bIBa€TCS OTITYCKOM?

a) HarpeB 3aKaJIeHHOM cTainu > Acl U oxJa)kaeHue Ha Bo3/lyXe; 0) HarpeB 3aKaJeHHOU cTanu <
Acl u oxylaxxieHHEe Ha BO3/lyXe; B) HArpeB 3aKaJeHHOM cTayid > Ac3 U OXJIaXk/I€HHUE Ha BO3LyXe
3. Kakas cTpykTypa nosyyaercs nocje cpeIHero ormycka’?

a) To; 6) Mo; B) Co

3ananue Ne 3

1. Kakoe npeBpaiieHre NpoucxoauT B CTANISAX Ipu Temneparype Ac3?

a) MepJIUT NPEBpaIIAETCs B ayCTEHUT; 0) ayCTEHUT MPEBpAIIAeTCs B EPIUT; B) pepput
pacTBOpsETCS B ayCTCHUTE

2. Yro Ha3bIBaETCS OTKUTOM?

a) HarpeB BbIILIE TEMIIEPATY Pl (Pa30BbIX MPEBPALICHUN U OXJIaXKACHNUE BMECTE C M1eYblo; 0)
HarpeB BBIIIE TEMITEPaTyphl (a30BBIX MPEBPAICHUH U OXJIAKICHHE Ha BO3/IyXE; B) HATPEB BHIIIIE
TemIeparypsl (a30BbIX IIPEBPAILIECHUI U OXJIaXKICHHE B BOJIE

3. Kakas cTpyKTypa nosyyaeTcsi ocjie BBICOKOTO OTITycKa?

a) Mo; 6) Co; B) To

3amanue Ne 4

1. Kak 0003Ha4at0TCsl KpUTHUECKHE TEMIIEPaTyphl Y JJO9BTEKTOMIHBIX CTajel npu Harpese?
a) Arl, Ar3; 6) Acl, Arl; B) Acl , Ac3

2. Yem oTnnyaercs KpucTajmdeckas pemerka M3ak. or Motr.?

a) ¢popMoii IIeMeHTHUTa; 0) CTETNICHBIO TETPAroHAILHOCTH; B) CTENIEHBIO IUCIIEPCHOCTH

3. Kakas repmooOpaboTKa Oblia mpoBesieHa, eciu y crainu S0 noinydena crpykrypa M3ak +
T3ak?
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a) 3aKk. t Harp. > Ac3; V oxs. <V kp.; 6) 3ak. t Harp. > Ac3; V oxu. >V kp.; B) 3ak. t Harp. > Acl;

V oxn. >V xp.

3aganue Ne 5

1. Uto 0603HaYaeT MHACKC « T » B 0003HAUCHUU KPUTHUUECKUX TeMreparyp?
a) mpoliecc HarpeBa; 0) BBLACPKKY MPH HATPEBE; B) MPOLIECC OXIAKICHUS

2. YTo Ha3bIBaeTCs YIy4dlICHHUEM?

a) 3aKajika + HU3KUH OTIycCK; 0) 3aKaika + CpeTHHUI OTIMYCK; B) 3aKaJika + BHICOKHI OTIYCK
3. IIpu kaxo# Temneparype MpoBOAUTCS CPETHUM OTITYCK?

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

3ananue Ne 6

1. Ha 4To yka3bIBaeT MHIEKC « C » B 0003HAaYEHUN KPUTHUECKUX TeMIepaTyp?
a) MpoIecc Harpena; 0) MPOIECC OXJIAK/CHHUS;, B) BBIICPKKY IPU HArPEeBE

2. Kaky1o CTpyKTypy UMEET CTaJIb [IOCTE YIyUIleHUs ?

a) Mo; 6) M3; B) Co

3. Kakas cTpykTypa umeeT Haubosee BbICOKYIO TBEpAOCTh?

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

Baganue Ne 7

1. UTo Ha3bIBaeTCs 3aKAJIKOM?

a) HarpeB BhINIE TeMIepaTyp (a30BbIX MPEBPANICHUI U MEIJICHHOE OXJIXKICHHE; 0) HarpeB
BBIIIIE TeMIeparyp (a3oBbIX MpeBpaIieHUui U OBICTPOE OXJIAXCHHUE; B) HarpeB 10 Acl u
OBICTPOE OXJIAKICHHE

2. Kak u3MeHSI0TCA XapaKTepUCTUKHU IPOYHOCTH, TBEPIOCTH MPH OTITYCKeE?

a) BO3pacTaroT; 0) He H3MEHSIOTCS; B) IIOHUKAIOTCS

3. IIpu xako# Temneparype MpoBOIAUTCS BHICOKMI OTIYCK?

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

3amanue Ne 8

1. Kakoe npeBpalieHue NpoucXoauT B CTANISIX MIpU Temneparype Ac3?

a) MePJIUT TPEBPAIIACTCS B ayCTCHUT; 0) (eppUT pacTBOPSETCS B ayCTCHHUTE; B) AyCTCHUT
MPEBPAIIACTCS B TIEPIIUT

2. Kakas cTpykTypa umeeT HanboJjee BHICOKYIO YIapHYIO BI3KOCTh?

a) Co; 0) IT; B) To

3. Kaky1o CTpyKTypy UMEET CTajlb MOCJIE YIyUYIIeHNs?

a) Mo; 6) To; B) Co

3ananue Ne 9

1. Kakoe npeBpariieHue mporuCXOoAuT B IOABTEKTOMIHBIX CTAJISIX MPU Temmeparype Ar3?

a) U3 aycTeHuTa BoiaenseTcs peppur; 6) pepput pacTBopsieTCs B ayCTEHUTE; B) ayCTEHUT
MIPEBPALLAETCS B MEPIUT

2. Kakoii pexuM TepMooOpabOTKH Ha3bIBAETCS YIIyUllIeHUEM?

a) 3aKajka + HU3KUHM OTIYCK; 0) 3aKajika + BBICOKHMH OTIIYCK; B) 3aKaJIka + CpeIHUI OTIyCK
3. Kakas cTpykTypa nojy4aeTcs Mmocjie HU3Koro oTmycka?

a) Co; 0) To; B) Mo

3aganue Ne 10

1. Kakoe npeBparieHue mpoucXoauT B CTAISIX MIpU Temneparype Acl?

a) ayCTEHUT MPEBPAILAeTCs B MEPINUT; 0) MEPIUT MPEeBpaIIaeTCs B ayCTEHUT; B) U3 ayCTEHUTA
BbIIEISIETCS. PEPPUT
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2. Yto Ha3bIBaeTCsI HOpMAIU3alUen?

a) HarpeB BbIIe Ac3 1 Acm 1 OXJIaxIeHue B BoJie; 0) Harpes Boilie Ac3 U ACm U OXJIaK/ICHHE
Ha BO3/yXe; B) HarpeB HIke Acl u oxJakJeHue B Bojie

3. Kakas cTpyKTypa noiayyaeTcsi ocje CpeAHEro oTIycKa?

a) To; 6) Co; B) Mo

3apanue Ne 11

1. Kakoe npeBparieHue npoucxoiuT B cTalu pu temneparype Acl?

a) IEPJIUT TPEBPAIIACTCs B ayCTEHUT; 0) (heppuT BBICISIETCS U3 AyCTEHUTA; B) ayCTCHHUT
MIpEeBpaILaeTCs B MEPIUT

1. Kak U3MEHSI0TCS XapaKTEpUCTUKN IPOYHOCTH U TBEPAOCTHU IPU OTITyCKE?

a) TIOHIKAIOTCI; 0) MOBBIIAIOTCS; B) HE U3MEHSIOTCS

1. Kakast cTpyKTypa IoIy4aeTcsi Iociie BBICOKOTO OTITyCKa?
a) Mo; 6) Co; B) To

Samanue Ne 12

1. Yro Ha3bIBaeTCs yimydlieHueM?

a) 3aKaJika + BBICOKHI OTITyCK; 0) 3aKayika + HU3KUH OTITYCK; B) 3aKajika + CpeIHHUI OTITyCK
2. Ilpu xakoli TemnepaType NpOBOAUTCS HU3KUI OTIYCK?

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

3. Kakas ctpykrypa nmeet Hanbosiee BHICOKYIO YIApPHYIO BI3KOCTh?

a) Mo; 6) Co; B) To

3amanue Ne 13

1. Uto Ha3bIBAETCS OTHKUTOM?

a) HarpeB BBITIC TeMIIepaTyp (a30BbIX MPEBPANICHUNA U OXJIAXKICHUE BMECTE C Ie4bl0; 0) HarpeB
BbIIIIE TeMIepaTyp (a3oBbIX MPEBpAILICHUH 1 OXJIaXKIEHUE B BOJE; B) HATPEB BhIIIEC TEMIIEPATYP
(ha30BBIX IPEBPANICHUHN U OXJIAKICHIE HA BO3IYXE

2. Kakas cTpykTypa numeeT Hanbolee BHICOKYIO TBEPIOCTh?

a) To; 6) Co; B) Mo

3. [Ipu kaxoit Temreparype MpOBOAUTCS CPEIHHI OTITYCK?

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

3anganue Ne 14

1. Yro Ha3bIBaeTCS 3aKaAJIKOU?

a) HarpeB cTaiu 10 Acl u OpicTpoe OXJTaKAeHHe; 0) HArPeB CTANH BBIIIE TeMreparyp (pa3oBbIx
MPEBpaIeHNH U MEJUICHHOE OXJIAXK/ICHHE; B) HATPEB CTAJIM BBILIE TEMIIEparyp (pa3oBbIX
MIPEeBpAIECHUI U OBICTPOE OXJTAKICHHE

2. Kakyro cTpyKTypy UMEET CTaJlb [OCIE yAyUIIeHUs?

a) Co; 6) Mo; B) To

3. Ilpu xaxo# Temneparype MpoBOAUTCS BHICOKHUM OTITYCK?

a) 350 — 500°C; 6) 500 — 650°C; B) 500 — 700°C

Tema: «IIpokanuBaeMoCTb CTATIN»

3ananue Ne 1

1. Kakoe BiusiHuE Ha MPOKAJINBAEMOCTh OKA3bIBAIOT JIETUPYIOLIUE 3JIEMEHTHI,
pacTBOpPEHHBIE B ayCTEHUTE?

a) yBEJIMYMBAIOT MMPOKAIMBAEMOCTb; 0) YMEHBIIAIOT POKAIIMBAEMOCTD; B) HE BIUSIOT
2. Kakas 3aBUCUMOCTb MEXKAY VKp 3aKalIKh U MPOKATUBAEMOCTHIO?

a) 3aBUCHUMOCTH HET; 0) IPsIMOTIPONOPIIMOHANIbHAS;, B) 0OpaTHOMPOIIOPIIMOHATIEHAS
3. Kputnueckuit nuaMeTp 3aroTOBKH OMPEACIISIOT:

a) Mo HoMorpamme; 0) 1Mo KPUBOM MPOKAIMBAEMOCTH; B) SKCTIEPUMEHTATBHO
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3ananue Ne 2

1. Kakas ctanp umeet 6osee mryOokytro rnpokannBaeMocTs: 40X unu 40XHM?
a) 40XHM; 6) 40X; B) OIMHAKOBYIO

2. Kakas nmnaBka ctanu 38X umeet Oonee NIyOOKyI0 IPOKaIMBaeMOCTh?

a) c 3epaoM Ne 10; 6) ¢ 3eprom Ne 3; B) c 3epHOM Ne 6

3. B xoopanHaTax «TBEpAOCTh-PACCTOSIHUE OT TOPL@» CTPOAT KPUBBIE:

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

3amganue Ne 3

1. CnocoOHOCTh CTaNu MOMyyYaTh BBICOKYIO TBEPAOCTD MIPH 3aKaJIKe Ha3bIBACTCH:

a) MPOKAJIMBaEMOCTBIO: 0) 3aKAIMBaEMOCTHIO; B) IOBEPXHOCTHOM 3aKaIKOI

2. Kaxkas cranb Oyzmet uMeTh 6oJiee BEICOKYTO yaapHyto Bs3kocTh (KCU) mocne ymydieHust:
ctansb [, uMmeromas o Bcemy cedeHutro crpykrypy Corn uinu crains II, umeromas Ha
noBepxHoctH uzaenusa Cotn , a B cepaueBuHe — C3?

a) cranb [; 6) crans II; B) crane [ u crans I OynyT uMeTh OMUHAKOBYIO YIAPHYIO BSI3KOCTh
3. Kputnueckuil iuameTp onpeaeisitoT METOA0M:

a) MOBEPXHOCTHOM 3aKallKu; 0) TOPIIEBOM 3aKaIKH; B) OObEMHOM 3aKaIK1

3ananue Ne 4

1. 3akanMBaeMOCTh CTAJIN 3aBUCHUT:

a) OT collepKaHus JETUPYIOLIUX AIEMEHTOB B CTANM; 0) OT CKOPOCTH OXJIXKICHUS CTAIU TIPU
3aKaJike; B) OT COAepKaHUs yIviepoia B CTallu

2. HOpOnHbIE BKIIOUEHUS TOHMKAIOT MPOKATHBAEMOCTb, T.K.:

a) YCKOPSIFOT IPEBPAIICHUE ayCTEHUTA B MAPTEHCHUT; 0) TOPMO3SAT NPEBPAIICHUE ayCTCHUTA B
MapTEHCHUT; B) CIy>KaT IOTIOTHATEIBHBIMU [IEHTPAMU TIEPIUTHOTO TPEBPAIICHUS ayCTEHUTA
3. YeMm onpenensieTcsi TBEPAOCTh MOJTYMAPTEHCUTHON 30HbI?

a) KOJJMYECTBOM MAPTEHCUTA 3aKaJKU; 0) KOJIMYECTBOM yTIIEpO/a B CTAJIM; B) COEPKaHHEM
JIETUPYIOLIUX JIEMEHTOB B CTAIU

3amanue Ne 5

1. Yro Ha3bIBaETCS NPOKAIUBAEMOCTHIO?

a) CIOCOOHOCTH CTaJu 00OPa30BBIBATh MPH 3aKaJIKe CTPYKTYPY MEPIUTHOTO TUTIA Ha
OTIpeIeNICHHYIO TTyOuHY; 0) ClIOCOOHOCTH CTalli 00Pa30BBIBATH MPH 3aKAIKE B CEPAIICBUHE
AyCTEHUT; B) CITOCOOHOCTh CTAJIM 0OPa30BBIBATH MPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYPY Ha
OTIpeIeIIEHHYIO TITyOUHY

2. B 103BTEKTOMIHBIX CTASIX C YBEIMUCHUEM COJAEPKAHUS YIIepoia MPOKaINBAEMOCTh:

a) MOBBIMIACTCS; 0) MOHIKACTCS; B) HE U3MCHSIETCS

3. B kakux koopauHaTax NOCTpOeHa HOMOIpaMMa JJisl OTpeieNICHUs] KPUTUYECKOro Juamerpa’?
a) Temreparypa — BpeMs; 0) KpUTUYECKUIl THaMeTp — PacCTOSHHUE OT TOPLIA; B) TBEPAOCTb —
paccTosiHue OT Toplia

3amanue Ne 6

1. Mex Ity mpOKaIuBaeMOCTBIO U KPUTHUYECKOW CKOPOCTHIO 3aKalIKU HAOMIOMAETCS:

a) IMPSIMO TIPOTIOPITMOHABHAS 3aBUCUMOCTh; 0) 00paTHO MPOMOPIIMOHANIbHAS 3aBUCUMOCTD; B)
KBaJIpaTUyHasi 3aBUCUMOCTD

2. Kakoe BIsiHME HAa IPOKAJIMBAEMOCTh OKA3bIBAIOT HEMETAJUIMYECKHUE BKIFOUCHHUS?

a) YMEHBIIAIOT MPOKAIMBAEMOCTh; 0) YBEIMYMBAIOT POKAINBAEMOCTD; B) HE BIUSIOT

3. Yto sBAsIETCS KPUTEPUEM ITPOKATIMBAEMOCTH?

a) MMOBEPXHOCTHASI TBEPAOCTh CTAJIH MOCJIE 3aKAJKH; 0) KPUTUYECKHIA TUAMETP; B) TBEPIOCTh
CepILEBUHBI CTAJIH MOCTE 3aKaJIKU
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3ananue Ne 7

1. Kakast 3aBUCUMOCTb MEXIY yCTONUMBOCTBIO ayCTEHUTA U MIPOKAINBAEMOCTbIO?

a) 0OpaTHO MPOMOPIMOHAIEHAS; 0) MPSIMO MPOMOPLUOHANIbHAS; B) 3aBUCUMOCTH HET

2. [loueMy npokaIBa€MOCTh B HACJIEACTBEHHO KPYITHO3EPHUCTON CTaJIM BBIIIE YEM B
MEJIKO3EPHUCTO?

a) MOTOMY YTO MEHBIIIE IIEHTPOB MEPIUTHOTO MPEBPAILICHHS ayCTEHNUTA; 0) ITOTOMY YTO OOJIbIIE
LIEHTPOB MEPIUTHOTO MPEBPAILEHHsI ayCTEHNTA; B) B KPYITHO3EPHUCTON CTAlIU YCKOpsIeTCs
MapTEHCUTHOE MPEBPALLIEHUE

3. Kakas cranb umeet 6osiee BBICOKYIO 3aKauBaeMOCTh: cTaib 20 win Y 8?

a) cranb 20; 6) V8; B) ONMHAKOBYIO

3aganue Ne 8

1. CnocobHOCTh cTanu 00pa3oBBIBATH MIPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYpPY Ha
OTIpeICTICHHYIO TTyOUHY M0 CEYCHHIO HAa3bIBAOT:

a) 3aKaJINBa€MOCThIO; 0) MPOKAJTNBAEMOCTHIO; B) TOBEPXHOCTHOMN 3aKaJIKON

2. Kakoe BiusiHME Ha MMPOKAJIMBAEMOCTb OKa3bIBACT BEJIMUMHA HACIEACTBEHHOTO 3€pHA CTaIN?
a) YeM MeJIbue 3epHO, TeM OOJIBIIIE TPOKATMBAEMOCTR; 0) UeM KpyIHee 3epHO, TeM OOJIbIIIe
MIPOKAIIMBAEMOCTh; B) HACJIEICTBEHHOE 36PHO HE BIUSIET HA MIPOKATUBAEMOCTh

3. Kakas crans Y8 miu Y10 npu ontumanbHOE TeMIepaType uMeeT 0ojiee TITyOOKYO
IIPOKAJINBAEMOCTh?

a) ¥8; 6) V10; B) omuHaKOBYIO

3amanue Ne 9

1. Yro Ha3bIBaeTCS NOIYMAapPTEHCUTHOU 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BiusiHME OKa3bIBAIOT HA IPOKAIIUBAEMOCTh OKCH/IBI U MHTEPMETAILITUIbI?

a) YBEIIMYMBAIOT NMPOKAJTUBAEMOCTD; 0) YMEHBIIIAIOT MPOKATNBAEMOCTD; B) HE BIUSIOT
3. Kakas cranb umeet 6osee NIyOOKyI0 IPOKAIUBAEMOCTh?

a) 40; 6) 40X; B) 40XTP

3amanue Ne 10

1. Yro Ha3bIBaeTCs KPUTHUECKUM THAMETPOM?

a) MaKCHMaJbHBIN JUaMETp 3arOTOBKH, KOTOPBIM MPOKAJIUBAETCS A0 NOTYyMapTETCUTHOM
CTPYKTYpPHBI B CEpLIEBUHE; 0) MUHUMATbHBIN JHAMETP 3aTOTOBKH, KOTOPBIHA MTPOKATUBAETCS 10
MOJTyMAapTEeHCUTHOM CTPYKTYPBI B CEPALIEBUHE

2. JlerupoBaHHas CTalb UMEET BBICOKYIO MTPOKATUBAEMOCTb, €CITH JISTHPYIOIINE YIEMEHTHI

a) pacTBOPEHBI B ayCTECHUTE; 0) HAXOMATCS B COSAMHEHUSAX KapOUI0B U HMHTEPMETAILIHIOB; B)
PacCTBOPEHBI B ayCTEHUTE, a TAKKE HAXOMATCS B COSIMHEHUSAX KapOUI0B U HHTEPMETAILITHIOB
3. Kakas mnaBka cranu 25XI'T umeer 6osee TiTy00OKy 0 TPOKATMBAEMOCTh?

a) ¢ 3epHOM Ne 4; 6) ¢ 3eprOM Ne 6; B) ¢ 3epHOM Ne 2

3amanue Ne 11

1. OT 4ero 3aBUCUT TBEPAOCTH NMOJIYyMapTEHCUTHON 30HbBI?

a) OT COZIEpPKaHMs YIIIepoia B CTaIH; 0) OT COACpIKAHUS JIETUPYIOUTUX 3JIEMEHTOB B CTaJIH; B) OT
KOJIMYECTBO MapTEHCUTA

2. ITpokanuBaeMOCTh HACJIEACTBEHHO KPYITHO3EPHUCTOM CTAJIA BBIIIE YEM MEIKO3EPHUCTOM,
MOTOMY YTO:

a) B KPYITHO3EPHHUCTOMN CTaIM YCKOPSIETCS MAaPTEHCUTHOE MpeBpalieHue; 6) OobIe 1eHTPOB
NEPIUTHOTO MPEBPALCHHUS AyCTEHUTA; B) MEHbIIIE LIEHTPOB MEPIUTHOTO MTPEBPAILICHUS
ayCTeHHTa

3. Kakas cranu umeet 6onee nryOOKyro mpoKanuBaeMocTh: cTaib I ¢ Vikpl = 100°/cex umu craib
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IT ¢ Vkpll = 200°/cex?
a) OIMHAKOBYIO; 0) cTaib [; B) crais I

3ananue Ne 12

1. Yo Ha3bpIBaeTCs 3aKAIMBAEMOCTHIO?

a) crocoOHOCTh cTalli 00Pa30BBIBATH MAPTEHCUTHYIO CTPYKTYPY Ha OINpeIeIeHHYI0 IITyOHHY; 0)
CIOCOOHOCTD CTAJIM MOJIyYaTh BHICOKYIO TBEPAOCTh MPH 3aKaJKe; B) CIIOCOOHOCTh CTAJIN
00pa30BBIBaTh MEPIUTHYIO CTPYKTYPY IIPH 3aKalIKe

2. Kakas nnaBka cranu 45 umeeT Oosee rTyOOKyI0 MPOKaTUBAEMOCTh?

a) ¢ 3epHoM Ne 3; 6) ¢ 3epHom Ne 6; B) ¢ 3epHOM Ne 8

3. IlpokanmBaeMOCTh TOIBTEKTOUAHOMN CTAJIH MO CPABHEHUIO C 3a9BTEKTOMIHOM

a) Oospliie; 0) MEHBIIE; B) OJMHAKOBA

3aganue Ne 13

1. TBepAOCTh NOTYMAaPTEHCUTHOM CTPYKTYpbI 3aBUCHUT OT:

a) cofiep KaHus yIyiepoza B CTalin;0) CoAep KaHus JIETUPYIOIIHUX JIEMEHTOB B CTaJIH;B)
KOJIMYECTBA MAPTEHCUTA 3aKAJIKH

2. Kakas cranbs umeet 6osee mTyOOKyI0 MpoKaiuBaeMocTh: ctanb 50 unu S0XDA?

a) ctaib 50; 6) SOXDA; B) omuHAKOBYIO

3. Kakoe BiusiHME Ha MPOKATMBAEMOCTh OKA3bIBAIOT BKIIIOUAHHS KapOU0B?

a) YMEHBIIIAIOT MPOKAJTUBAEMOCTD;0) YBEIMUUBAIOT MPOKAIMBAEMOCTh; B) HE BIUSIIOT

3ananue Ne 14

1. Mexay yCTOHYMBOCTBIO ayCTEHUTA U MMPOKAINBAEMOCTHIO CYIIIECTBYET:

a) MPSIMOTIPOTIOPIIMOHATBHAS 3aBUCUMOCTb; 0) 00paTHONPOIIOPIIHOHATBHAS 3aBUCUMOCTD; B)
KBaJIpaTu4yHasi 3aBUCUMOCTD

2. HOpONHBIE BKITFOYEHUS, HEPACTBOPCHHBIE B ayCTCHUTE

a) YBEIIMYMBAIOT NMPOKATUBAEMOCTD; 0) YMEHBIIIAIOT MPOKATUBAEMOCTD; B) HE BIUSAIOT HA
MIPOKAIINBAEMOCTh

3. B Kakux KOOpJIMHATAX CTPOST KPUBBIE TPOKATUBAEMOCTH?

a) TBEPIOCTh — PAcCTOSHUE OT TOPIA; 0) TemIeparypa — BpeMs; B) TeMIlepaTypa —
KPUTHYECKUN TUAMETP

3amanue Ne 15

1. B xoopauHaTax «IuaMeTp 3arOTOBKH — PACCTOSIHHE OT TOPIA» CTPOSIT:

a) TuarpamMmy MpOKaJMBaeMOCTH; 0) HOMOTPaMMY; B) KPHBYIO OXJIQXKICHUS

2. Kakas mnaBka ctanu 18XI'T umeer 6oee rmy0OKyt0 MPOKaINBAEMOCThH?

a) ¢ 3epHoM Ne 4; 0) ¢ 3epHOoM Ne 7; B) ¢ 3epHOM Ne 8

3. [Ipu onpeesieHny MPOKaIMBACMOCTH 32 TITYOMHY 3aKaJIeHHOW 30HBI IPUHUMAIOT 30HY CO
CTPYKTYPOI:

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

3aganue Ne 16

1. ITpokanuBaeMOCTh 3a9BTEKTOUTHOM CTAJIM IO CPABHEHUIO C SBTEKTOUIHOMN

a) OonbIlie; 0) MEHBIIIE; B) HE U3MEHSCTCS

2. Yto Ha3bIBaETCAd KPUTUUECKUM THAMETPOM?

a) MaKCHMAaJbHBIA AUaMETp 3arOTOBKH, KOTOPBII MPOKAJIMBAETCS A0 NOJYMapTEHCUTHOM
CTPYKTYpPHI B C€pAILIEBUHE; 0) MUHUMAJIbHBIN AMaMETpP 3aTOTOBKH, KOTOPBIM MTPOKAINBAETCS 10
MOJIyMapTEeHCUTHOM CTPYKTYPhI B CEPJILIEBUHE;

3. 3aKkaauBaeMOCTh CTAIH Y 8 MO CPaBHEHUIO CO CTajbio 30

a) OonbIlie; 0) MEHBIIIE; B) HE U3MEHSCTCS
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3ananue Ne 17

1. Kputnueckuii iuaMerp 3aroTOBKM HaXOJIAT:

a) SKCIIEPUMEHTANILHO; 0) IO HOMOTPaMMe; B) 10 KPUBOW MPOKATUBAEMOCTHU

2. Kaxkas cranp umeet 0osee mry0oKyto mpokanuBaeMocTh: ctaib 30 wim 30XI'CA

a) onuHakoByto; 0) crans 30; B) 30XT'CA

3. KapOubl 1 OKCHABI IOHIKAIOT MMPOKAJIMBAEMOCTD, T.K.:

a) TOPMO3ST MpeBpalleHre ayCTeHUTa B MAPTEHCUT; 0) CIIy>KaT JOMOJTHUTEIbHBIMH LIEHTPAMHU
MEPIUTHOTO IPEBPAIEHHSI ayCTEHUTA; B) YCKOPSIOT MPEBpallleHre ayCTEHUTa B MAPTEHCUT

3aganue Ne 18

1. Kakas cranp nMeeT 6oJiee BRICOKYIO 3aKaTMBaeMOCTh: cTaib 20 nmu Y 8?

a) cranb 20; 6) V8; B) ONMHAKOBYIO

2. Yto Ha3bIBaeTCA MPOKAITMBAEMOCTHIO?

a) crocoOHOCTH CTalli 00Pa30BBIBATH MPH 3aKAJKE ayCTCHUT Ha OMPEEICHHYIO TITyOHHY; 0)
CIOCOOHOCTH CcTalld 00Pa30BBIBATH MPH 3aKAJIKE MAPTEHCUT Ha OMPECICHHYIO TIIyOHHY; B)
CIOCOOHOCTB CTaM 00PA30BHIBATH MIPH 3aKAJIKE CTPYKTYPY IMEPIUTHOTO TUTIA HA OTIPECIICHHY IO
r1yOuHy

3. C yBenuueHueM pa3Mepa 3epHa ayCTEHUTA MPOKAIUBAEMOCTh

a) YMEHbIIIaeTcs; 0) yBEIMUIUBACTCS; B) HE U3MEHSCTCS

3amanue Ne 19

1. JlerupoBaHHasi CTaJlb UMEET BHICOKYIO IPOKATMBAEMOCTb, €CIIH JIETHPYIOMINE YIEMEHTHI:

a) pacCTBOPEHBI B ayCTCHUTE M HAXOATCS B COSAMHEHUAX KapOHUI0B 1 HHTEPMETAIIUIOB; 0)
HAXOJISATCS B COCTUHEHUSIX KapOHUIOB M HHTEPMETAJUTH/IOB; B) PACTBOPEHBI B AyCTCHUTE

2. Kaxkas cranp umeet 6osiee m1y0oKyto mpokaiauBaeMocTh: ctaiib I ¢ Vikpl = 100°/cek wm cranb
II ¢ Vkpll= 10°/cex

a) ctainb [; 6) crans II; B) omuHakoByro

3. Kakum MeTo0M ONpeAessitoT KpUTHIECKUI 1uameTp?

a) 00bEMHOI 3aKaiiku; 0) TOPIIEBOM 3aKaIKH; B) TOBEPXHOCTHON 3aKaJIKH

Tema: «A3HOCOCTOIIKME MaTepHAJIbD)

3aganue Ne 1

1. Lludpsr B MmapkupoBke matepuana Al'-1500 yka3bIBaroT:

a) mpeJell IPOYHOCTh; 0) aBJIeHNE IPECCOBAHMS; B) YIAPHYIO BSI3KOCTb.
2. Hakunen 3akanenHoi ctanu 110I'13J1 o6ecieunBaeT TBEPAOCTD:

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

3. 3HOCOCTOMKOCTh 00€CTIEYnBaET:

a) BbICOKas INIACTUYHOCTh; 0) BHICOKAsl TBEPJOCTh; B) HU3KAsl TBEPAOCTb.

3aganue Ne 2

1. 3HOCOCTOMKOCTH 00ECTIEUNBAET:

a) BBICOKUH KO3(PPUIMEHT TpeHUs; 0) BBICOKAs yIapHasi BI3KOCTh; B) HU3KUN KOOPPUITUEHT
TPEHUS

2. Xumnyeckuit cocras cranu X 15:

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

3. I'padut AT'-1500 paGoTocrocoOeH mpu Harpy3Ke:

a) no 10MIIa; 6) no SMlIla; B) no 2MI]a.

3amanne Ne 3

1. 3HOCOCTOMKOCTH 0OEcTeunBaeT:
a) BBICOKAsI TBEPJIOCTD; 0) BHICOKAS TUTACTUYHOCTH; B) BBICOKUH KOI(PPUITUCHT TPCHHUSL.
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2. byxksa «lI1I» B MmapkupoBke cranu [IIX15 yka3biBaer:

a) IIUTAKOBBIN TIeperniaB; 0) MIAPUKOTIOIIMITHUKOBAS CTallb; B) CTAb JUUISI H3TOTOBIICHUS IIIAPHU-

pOB.
3. I'padut AT'-1500 paboTOCTIOCOOCH TP CKOPOCTSX CKOJBKCHHS:
a) o 25M/cek; 6) mo 100 m/cex; B) 1o 50 m/cek.

3ananue Ne 4
1. Crans IIIX15 B ©CXOZHOM COCTOSIHUM UMEET CTPYKTYPY:
a) eppur+ nepnur; 6) heppur; B) nepauT-+KapOUIb.

2. Bun Tepmudeckoit 00paboTku, 006ecTieunBaronnii BRICOKY0 U3HOCOCTOMKOCTh cTaym 1IIX 15:

a) 3aKajka + HU3KH OTIYCK; 0) 3aKaiKa +BBICOKHA OTITYCK; B) HOpMaTH3aIlHsl.
3. Hucynbdua MmoaubaeHa COXpaHsIET CMa3bIBaOIIee ISHCTBHE 10 TEMIIEPATY:
a) 150°C; 6) 450°C; B) 600°C.

3aganue Ne 5

1. BBICOKYIO M3HOCOCTOMKOCTH JIeTajiel MallliH 00eCIIeYnBaCT:

a) MPUMEHEHHE )XKUIKUX U TBEPAbIX CMa30K; 0) yJIydllIleHHe; B) HOpMaIU3aIlHsl.
2. I'padut coxpaHsieT cMa3bIBaroIIee ACHCTBUE 10 TEMIIEPATYP:

a) 150°C;6) 450°C; B) 600°C.

3. Cranp IX15 noaBeprarot 3akajike ¢ TEMIEPATYPHI:

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

3ananue Ne 6

1. 3HOCOCTOlIKAs CTallb:

a) C15xn; 6) 110I°13J1; B) cTans10.

2.Ctpykrypa cranu 111X 15, o6ecnieunBaromias BHICOKYI0 H3HOCOCTOHKOCTD:
a) copOUT 3aKaikH; 0) TPOCTUT OTIYCKa; B) MAPTEHCUT OTITYCKa + KapOHIbL.
3. Hutpun 60pa coxpaHseT cMa3bIBaroOIIee ICUCTBUE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue No 7

1. Cranp 110I'13JI mociie TUThst UMEET CTPYKTYPY:

a) nepiaut; 0) GeppuT; B) ayCTCHUT + KapOHIBL.

2. Iocne TepmooOpadoTku aetanu u3 ctanu [IIX15 1omKHEI IMETh TBEPAOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MertamnodToporuiactoBas JIeHTa - 3TO:

a) craib; 0) IaTyHb; B) KOMIIO3UITMOHHBIN MaTepHUall.

3aganue Ne 8

1. MeramnodToporuiactoBas IEHTa COCTOUT:

a) JaTyHb, GTOpOIUIACT; 0) ONOBAHUCTAsE OpOH3a, PTOPOIUIACT, TUCYIb(UI MOINOIEHA, CTalTb-
Has JIEHTa; B) AUCYIb(ua MonubdieHa, GToporiacT.

2. TBepnoi cMa3KoM SIBIISIETCA:

a) HUTPUJ TUTAHA; 0) HUTPUJ KPEMHUS, B) TUCYIbGU MOIUOCHA.

3. Xumnueckuit coctaB ctanu 110013 J1:

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

3amanue Ne 9

1. 3akanka cramu 110I'13J1 obecrieunBaert:

a) pacTBopeHue kapouaos; 6) nonyuenue 100% maprencuTta; B) nonyuenue 100% deppura.
2. TBepnoi cMa3KoM SIBIISIETCA:
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a) HUTpUJ TUTaHa; 0) HUTPUA KPEMHUS; B) HUTpU Oopa.
3. B xauecTBe H3HOCOCTOWKOTO MIOKPBITHSI UCTIOIB3YIOT:
a) HUTpHUJ TUTaHa; 0) HUTPUA KPEMHUS; B) HUTpU Oopa.

3aganue Ne 10

1. Crtoco6 HaHeceHus] HUTpHU/A TUTaHa Ha pab0vyI0 TTOBEPXHOCTH:
a) MEXaHMYECKHii; 0) MOHHO-TIIIa3MEHHBIN; B) AIEKTPOXUMUIECKHIA.
2. TBepnoi cMa3Koil SIBIISIETCS:

a) HUTpHUJ TUTaHa; 0) HUTPUA KPEMHHUS; B) TpaduT.

3. IMocne 3akanku ctanb 1101°13J1 umeeT TBEpAOCTD:

a)HB 600;0) HB 200; B) HRC 60.

3amanue Ne 11

1. I3HOCOCTONKOCTH 00ECTIeunBaeT:

a) BBICOKAs TUTACTHYHOCTH; 0) BBICOKAsI TBEP/IOCTH; B) HU3KasI TBEPOCTh.
2. Xumudeckuit coctaB cranu X 15:

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

3. I'padut AT'-1500 paGoToCrIOCOOEH P CKOPOCTAX CKOIBKEHHUS:

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

3amanue Ne 12

1. I3BHOCOCTONKOCTH 0OecTIeunBaeT:

a) BBICOKHMI K03 UIIMEHT TpeHust; 0) BRICOKAs yaapHas BSI3KOCTb; B) HU3KHMA KO3 PHUITHESHT
TpEHHUA.

2. byksa «I1I» B mapkupoBke ctanu [IIX15 yka3piBaer:

a) IJTAaKOBBIH MeperyiaB; 0) MapuKOMOAIIMITHUKOBAs CTajlb; B) CTallb JUUIsl U3TOTOBJICHUS IIAPHU-
pOB.

3. Aucynspun MonubaeHa CoOXpaHseT cMa3bIBaroIlee IeHCTBHE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 13

1. I3HOCOCTONKOCTH 00ECTIeunBaeT:

a) BBICOKAsi TBEPAOCTD;0) BHICOKAS MJIACTUYHOCTD; B) BBICOKHI KO3 (UIIUESHT TPEHUSI.
2. Crans HIX15 B HICXOAHOM COCTOSTHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) GpeppuT; B) mepauT+KapOUIbL.

3. Crans [IIX15 B UICXOAHOM COCTOSIHUM UMEET CTPYKTYpPY:

a) ¢pepput+ nepaut; 06) GpeppuT; B) mepauT+KapOUIbL.

3amanue Ne 14

1.Bun repmuueckoii 00paboTKH, 00€CIIeYnBaOLINI BEICOKYIO H3HOCOCTOUKOCTH ctanu 111X 15:
a) 3aKaJika + HU3KUH OTMYCK; 0) 3aKajka +BBICOKHI OTITYCK; B) HOPMaTH3aIlHs.

2. Cranp HIX15 noaseprarot 3aKajike ¢ TEMIEPATYPBI:

a)t> Ac3; 6) t> Acm; B) Aci <t < Acm.

3. Hutpun 60opa coxpaHseT cMa3bIBalolee JeCcTBUE 10 TeMIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 15

1. BBICOKY10 M3HOCOCTOMKOCTD JieTajel MalllnH 00ecIeunBaeT:

a) MPUMEHEHHE KUJIKUX U TBEPJBIX CMA30K; 0) yIydIlIeHUE; B) HOpMaTU3aIysl.
2. Ctpykrypa cranmu IIX15, obecneunBarorias BEICOKYI0 H3HOCOCTOUKOCTD:

a) COpOUT 3aKaJKK; 0) TPOCTUT OTIYCKA; B) MAPTEHCUT OTITyCKa + KapOHIbI.

3. MeramnodroporniactoBas JeHTa - 3TO:
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a) craib; 0) 1aTyHb; B) KOMIIO3UIIMOHHBII MaTepHra

3aganue Ne 16

1. U3HOCOCTOlKas CTallb:

a) C15xn; 6) 110I°13J1; B) cTans10.

2. IMocie TepmooOpadoTku aeranu u3 cramu 11X 15 10mKHE HIMETh TBEPIOCTh:

a) HRC 60; 6) HRC 40; ) HRC 30.

3. MeramnodroporiactoBas JIeHTa COCTOMUT:

a) naTyHb, pToporacT; 0) onoBsiHUCTas OpoH3a, GTOPOIIACT, TUCYIb(UI MOTHOIEHA, CTATb-
Hasl JICHTa; B) AUCYIb(UI MOIUOICHA, PTOPOILIACT.

3aganue Ne 17

1. Cranp 110I'13JI nocie TUThsI UMEET CTPYKTYPY:

a) nepaut; 0) GeppuT; B) ayCTCHUT + KapOHIbL.

2. TBepnoil cMa3Kou ABISETCA:

a) HUTPUJ TUTaHa; 0) HUTPUI KPEMHUS; B) AUCYIb(PHIT MOIUOICHA.
3. B kauecTBe U3HOCOCTOMKOTO OKPHITUS UCTIOJIb3YIOT:

a) HUTPUJ TUTaHA; 0) HUTPHUJ KPEeMHUS; B) HUTpUA Oopa.

3amanue Ne 18

1. Xummnueckuit coctas ctanu 110I13J1:

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

2. TBepnoy cMa3KoM SIBIISIETCA:

a) HUTPUJ TUTaHA; 0) HUTPUJ KPEMHUS, B) HUTPUJ Oopa.

3. Cnoco6 HaHeceHUs! HUTpUa TUTaHa Ha pabodyro MOBEPXHOCTb:
a) MEXaHWYECKUI; 0) MOHHO-TNIA3MEHHBIH; B) JIEKTPOXUMUYCCKHU.

3amanue Ne 19

1. 3akanka cramu 110I'13JI obecrieunBaert:

a) pacTBopeHue kapouaos; 0) nonyuenue 100% maprencurta; B) nonyuenue 100% deppura.
2. TBepnoy cMa3KoM SIBIISIETCA:

a) HUTPUJ TUTaHA; 0) HUTPUJ KPEMHUS; B) TpaduT.

3. Hudpsr B mapkupoBke Matepuana Al'-1500 yka3piBator:

a) mpeJies MPOYHOCTh; 0) AaBJICHUE MPECCOBAHMS; B) YIAPHYIO BA3KOCTb.

3amanue Ne 20

1. ITocne 3akanku ctanb 1101 13J1 umeeT TBEpAOCTD:

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

2. Haknen 3akanenHoii ctanu 1100'13J1 oGecieunBaeT TBEPIOCTh:
a) HB 600; 6) HB 200; B) HRC 60.

3. I'papur AI'-1500 paGorocmnocobeH npu Harpys3Ke:

a) no 10MIIa; 6) no SMlIla; B) no 2MlI]a.

3amanue Ne 21

1.M3HOCOCTOHKOCTB 00ECTIeUnBaET:

a) BBICOKAs TUTACTHYHOCTH; 0) BBICOKAs TBEPIOCTD; B) HU3KAast TBEPOCTh.
2. Ilocne 3akanku ctans 110I'13J1 umeer TBepaOCTD:

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

3. I'papur AI'-1500 paGorocrnocobeH npu Harpys3Ke:

a) no 10MIIa; 6) no SMlIla; B) no 2MlI]a.
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3ananue Ne 22

1. 3HOCOCTONKOCTH 00€ECTIEUnBaET:

a) BBICOKUH KO3(PPUIHEHT TpeHUs; 0) BBICOKAs yIapHasi BI3KOCTh; B) HU3KUN KOOPPUITUEHT
TPEHUSI.

2. TBepnoi cMa3Koil SIBISETCSA:

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

3.MetamiopToponsiacToBas JIeHTa COCTOUT:

a) JaTyHb, GTOpOILIACT; 0) OJOBSHUCTAS OpPOH3a, (TOPOILIACT, TUCYITH(U MOTHOICHA, CTATb-
Hasl JICHTa; B) AUCYIb(UI MOIUOAeHa, GTOPOILIACT.

3amanue Ne 23

1. I3HOCOCTONKOCTH 00ECTIeunBaeT:

a) BBICOKAsi TBEPAOCTD; 0) BBICOKAs TUTACTHYHOCTD; B) BRICOKUN KOI(DPHUITUEHT TPEHHUS.
2.3akanka ctanu 110I'13JI oGecrieunBaert:

a) pacTBopeHue kapouaos; 6) nonyuenue 100% maprencurta; B) nonyuenue 100% deppura.
3. MeranmnodroporutactoBasi JICHTA - 3TO:

a) cTalib; 0) JIATYHB; B) KOMITO3UITMOHHBIA MaTepHal.

3amanue Ne 24

1.Bun repmuueckoii 00paboTKH, 00€CIIeYnBaOLINA BEICOKYIO H3HOCOCTOUKOCTH ctanu 111X 15:
a) 3aKaJika + HU3KUH OTIYCK; 0) 3aKajka +BBICOKHI OTITYCK; B) HOPMaTH3aIIHs.

2. Xumuueckuii coctaB ctanu 11013 J1:

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

3. Hutpun 60opa coxpaHseT cMa3bIBalolee JeicTBUE 10 TeMIepaTyp:

a) 1500°C; 6) 4500°C; B) 6000°C.

3amanue Ne 25

1. BBICOKY10 M3HOCOCTOMKOCTD JieTajel MallluH 00ecIeunBaeT:

a) MPUMEHECHHE KUJIKUX U TBEPJBIX CMA30K; 0) yIydIlIeHUE; B) HOpMaTU3aIlHsl.
2. Crans HIX15 B HICXOAHOM COCTOSTHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) GpeppuT; B) mepauT+KapOUIbL.

3. I'padut AT'-1500 paboTOCTIOCOOEH TP CKOPOCTSAX CKOJBKCHHS:

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

3amanue Ne 26

1. 3HOCOCTOlKAs CTalb:

a) Ct5x; 6) 110I'13JI; B) ctans10

2.byksa «III» B mapkupoBke ctanu [IIX15 yka3biBaer:

a) MIJTAKOBBIN TIEeperuiaB; 0) MapUKOMOIITUITHUKOBAS CTallb; B) CTaJIb JUIsl H3TOTOBJICHUS MIAPHHU-
pOB.

3. I'padut AT'-1500 paGoTocrocoOeH mpu Harpy3Ke:

a) no 10MIIa; 6) no SMlIla; B) no 2MI]a.

3aganue Ne 27

1. Cranp 110I'13JI mociie TUThSI UMEET CTPYKTYPY:

a) nepiaut; 0) GeppuT; B) ayCTCHUT + KapOHIBL.

2.Ctpykrypa cranu 111X 15, o6ecnieunBaromas BHICOKYI0 H3HOCOCTOHKOCTD:
a) coOpOUT 3aKaikH; 0) TPOCTUT OTIYCKa; B) MAPTEHCUT OTITYCKa + KapOHIbL.
3. I'padut coxpanseT cMa3bIBaoIIee ICHCTBHUE 10 TEMIIEPATYP:

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

1. [Tocne 3akanku crans 110I'13J1 umeeT TBepAOCTS:

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

2.TBepaoii cMa3KoM SBISETCS:

a) HUTpHUJ TUTaHa; 0) HUTPUA KPEMHUS; B) HUTPU Oopa.

3.MeramnodToporuiacToBast JICHTa COCTOUT:

a) naTyHb, ¢pToporacT; 0) onoBsiHUCTas OpoH3a, GTOPOIIACT, TUCYIB(UI MOTHOIEHA, CTATb-
Has JICHTa; B) MUCYIbQHUI MOIHOACHA, (PTOPOILIACT.

3aganue Ne 29

1.3akanka cranu 110I'13JI obecnieunBaer:

a) pacTBopeHue kapouaos; 0) momyuenue 100% maprencuta; B) noyuaenue 100% deppura.
2. TBepaioi CMa3KOM SIBISETCS:

a) HUTPHUJ TUTaHa; 0) HUTPUI KPEMHUS; B) AUCYIb(HIT MOIUOACHA.

3. MertamnodToporuiactoBas JIeHTa - 3TO:

a) craib; 0) IaTyHb; B) KOMIIO3UITMOHHBII MaTepHUall.

3aganue Ne 30

1. Xummaeckuit cocras ctaimu 110I°13JI:

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

2. Iocne Tepmoo6padoTku aetanu u3 ctanu [IIX15 1omKHE IMETh TBEPAOCTD:
a) HRC 60; 6) HRC 40; B) HRC 30.

3. Hutpun 60pa coxpaHseT cMa3bIBaroOIIee NCUCTBUE 10 TEMIIEpaTyp:

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

Tema: «IlBeTHBIE CILIABBI»

3amanue Ne 1

1. Kaxoe 3nauenue 6B umeer qropamomuH J[16 nocie 3akaiku U cTapeHus?

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

2. MOXHO J1 110 CTPYKType AByX(a3zHou naTyHH (o +f3) CyAuTh O Copep KaHuM B HEl LIMHKA?
a) HeJb3s1; 0) MOXKHO MHOT/IA; B) MOXKHO BCET/Ia

3. Kakyio popMy UMEIOT nepBUYHBIE 0. KPUCTAIUIBI KPEMHHUSI B CHUTyMHHE?

a) ICHJIPUTHYIO; 0) UTOJBYATYIO; B) TPAHEHYIO

3amanue Ne 2

1. Kakoii u3 crijiaBoB sIBJII€TCS OAHO(pA3HON (-TaTyHbIO?

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

2. KakoBa MUKpOCTpyKTypa cuiymMuHa AJI2 npu KoMHaTHOH TeMIieparype nociie
MOAU(PUITTPOBAHUS?

a) a-(asa + sBTEeKTUKA; 0) 0-(haza; B) KPEMHHI U IBTEKTHKA

3. C Kxako¥ LIeJIBI0 BBOIAT MENb B ciuiaB b&3?

a) JUTsl IPEIOTBPAIICHUS JIMKBAIIMH [0 XUMUYIECKOMY COCTaBY; 0) JUIsl MPEIOTBPALIICHUS
JIMKBAIUU 110 YAETBHOMY BECY MPH KPUCTAJUIU3ALMY; B) AJIs YIYUIICHUS JTUTEHHBIX CBONCTB
3amganue Ne 3

Kakne koMIIOHEHTEI BXOIST B cOCTaB ciiasa JI68?

a) MeJIb — OJIOBO; 0) MEJIb — CBHUHEII; B) MEb — ITUHK

2. Kakoii pexum 1epMo0oOpab0TKH BOCCTAHABINUBAET INIACTUYHOCTD XOJIOHOAE(HOPMUPOBAHHBIX
JatyHeu?

a) OTXKUT PEKPHUCTAILTU3AIMH; 0) 3aKajKa U CTAPCHUE; B) 3aKaJIKa M OTITYCK

3. Kakue criaBbl Ha3bIBAIOTCS Ay paJIFOMUHAMU?

a) CIUIaB AIIOMUHUN — Meb — MarHuii; 0) CIijiaB aJIOMUHHN — KPEMHUI; B) CIIJIaB aJJIOMUHHANA
— ’eJIe30 — MapraHel|
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3amanmne Ne 4

1. OnpenenuTb XUMUYECKUH cocTaB criana JI68

a) muHK 68% + Meaw 32%; 0) meanr 68% + onoBo 32%; B) menp 68% + nuHk 32%
2. Kakne KoMIIOHEHTHI BXOJAT B cocTaB ciuiaBa bp.O-10?

a) Melb — IHWHK; 0) MeIb — 0JIOBO; B) M€/Ib — CBHHEII

3. VI3 npuBeICHHBIX HUKE CIUIABOB BEIOPATh MEITBLXHOP

a) cruta MH19; 6) ciimaB MHI15-20; B) crimas JIK80-3

3ananue Ne 5

1. Kakoit 0CHOBHOI#1 JIETUPYIOIINI 3JIEMEHT M B KAKOM KOJIMYE€CTBE BXOJHT B COCTaB
TypantoMuHa?

a) kpemHuit — 13%; 6) meap — 4,5%; B) omoBo — 10 %

2. Kaxoil U3 npuBeJEHHBIX HUXKE CIIJIaBOB HauOoJsee JIerkui?

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

3. K xakoii cucreMme orHOCUTCS criaB AMir?

a) allfOMUHUN — KpPEeMHHUI; 0) amlOMUHUN — MarHuii; B) alllOMUHUN — MapraHeil

3amanue Ne 6

1. Kakne KOMIIOHEHTEI BXOAAT B cocTaB ciuiaBa JI68, u kak OH Ha3kIBacTCS?

a) Melb — OJIOBO; OJIOBSIHHAsI OpoH3a; 0) Melb — IMHK; JaTyHb; B) MEJIb — CBHUHEI]; CBUHIIOBAs
Opon3a

2. Kaxkoii U3 mpuBEICHHBIX HIKE CIIABOB 00J1a7aeT aHTU(PUKIIMOHHBIMU CBOMCTBAMU?

a) [116; 6) bp.C-30; B) AJI-4

3. KakoBa MHKpOCTpPYKTypa XOJI0AHO-1e(HOPMUPOBAHHON O-JIATYHH TOCIIC OTKUTA?

a) CBETJIbIC OCH JACHIPUTOB; 0) BBITSHYTHIEC 3€PHA; B) 3€pHA C MPABUILHON OrpaHKOi

3ananue Ne 7

1. Kakue criyaBbl Ha3bIBAIOTCS Iy paTIOMUHAMA?

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

2. Kakyro ¢popMy HMEIOT IIepBUYHBIC KPUCTAIIBI KDEMHHS 10 MOAUDUITUPOBAHUS B CHITyMUHE?
a) MIApOBUHYI0; 0) UTOJIBYATYIO; B) TPAHEHYIO

3. VI3 mpuBeieHHBIX HUKE CIIABOB BEIOpaTh HanOoJee JeTKuit

a) J116; 6) JI80; B) b83

3amanue Ne 8

1. I3 npuBeieHHBIX HUXKE CIIABOB BHIOpaTh Hanbosee Jerkuit

a) JI80; 6) b8&3; B) /116

2. Kakne koMIOHEHTHI BXOAAT B cocTaB ciiaBa bp.C-30?

a) Melb — CBUHEIIl; 0) MeIlb — aIFOMHHUI; B) MEIb — ITUHK

3. Kakoil U3 NpuBEACHHBIX HUXKE CILJIABOB ABISAETCS AYPAJTIOMUHOM?

a) AJ12; 6) J116; B) BpAYXK-9-4

3ananue Ne 9

1. Kakue koMIIOHEHTHI BXOJAT B cocTaB ciuiaBa bp.Od®6-0,2?

a) Mezib — 0510B0 — Gocdop; 6) HUHK — 0510B0 — (ocdop; B) amOMHUHUNA — OJIOBO —
hocdop

2. Kakoli 13 mpuBeIeHHBIX HU)KE CIIAaBOB 001aaeT aHTU(DPUKITHOHHBIMU CBOMCTBaMU?
a) AJl4; 6) /116; B) bp.C-30

3. K kakoii rpynne criiaBoB oTHocutcs cras JIL[16K4?

a) 1e(opMUPYEMBIM, TEPMHUUECKH YIPOUHIEMBIM; 0) TUTCHHBIM; B) 1e(OPMUPYEMBIM,
TEPMHUYECKH HEYIPOUHSIEMBIM
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3ananue Ne 10

1. KakoBo cpenHee npoleHTHOE cofiepaHue MarHus B criase (167

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

2. K kaxo#i rpynrie cruiaBoB otHocuTcs cruia JIL[16K4?

a) nehopMUPYEMBIM, TEPMUYECKU YIIPOUHSIEMBIM; 0) TUTEHHBIM; B) 1e(OPMHUPYEMBIM,
TEPMUYECKH HEYTPOUHSIEMBIM

3. K xakoii cucreme otHocuted cras MH19?

a) Mellb — HHKEJb; 0) Melb — HUKEIb — IUHK; B) IIMHK — HUKEJIb

3aganue Ne 11

1. Kakast u3 npuBeieHHbIX HUXKeE JaTyHell 00aaaer 0ombllel IIacTUYHOCThIO?
a) JI90; 0) JI62; B) JI56

2. Kakue cTpyKTypHbIE COCTaBIsIONIME UMeeT uTas 6ponsa bpO10?

a) a-KpucTaia; 0) a + 0; B) 0-haza

3. Ilocne TepmoobpadoTku crutaB 116 nmeeT HaMOOIBIIYIO IPOYHOCTH

a) mocJje oTkura; 0) mocie 3akaiky; B) MOCIe 3aKallKU U CTapeHus

3amanue Ne 12

1. KakoBa MUKpOCTpYyKTypa cuiyMuHa ¢ 13 % Si mpu KOMHaTHOW TeMIieparype mocie
MOAU(PUITIPOBAHUS?

a) o-(asa + IBTEKTHKA; 0) 0-(haza;B) KPEMHUH U IBTEKTUKA

2. Kakoe 3HaueHue 6B umeet aypaittoMud J[16 mocrne 3akaiku u crapeHusi?

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

3. V3 mepeunciaeHHbIX HUXKE CTUIaBOB BBIOpATh HEM3UIHLOEP

a) crutaB MH19; 6) ciimaB MHI15-20; B) crnas JIL[16K4

3amanue Ne 13

1. K xakoii cucteme orHocutcs ciiaB AMi?

a) ATIOMUHUN — KPEMHHUIA; 0) aTFOMUHUNA — MarHuii; B) aTlOMUHAA — MapraHel
2. Kakue cTpyKTypHbIE cOcTaBistoLe uMeeT cruias JI90?

a) a-JaTyHb; 0) a-naTyHp + ['-maryHp; B) B'-n1aryHb

3. Kaxoii pexxuM TepMo0o0OpabOTKH BOCCTaHABIMBAET IJIACTUYHOCTH XOJIOJHOAE()OPMUPOBAHHBIX

naTyHeun?
a) 3aKaJika M OTITyCK; 0) 3aKaJika M CTapEeHHUE; B) OTKHUI PEKPUCTAIUIN3ALUH +

3aganue Ne 14

1. Kakoe BIMsiHUE Ha CBOMCTBA CHITyMHHOB OKa3bIBaeT MOIU(MUIIMPOBaHUE?

a) MOBBIIIAET MPOYHOCTh; 0) MOBHIIIAET KOPPOZUOHHYIO CTOMKOCTh; B) HE BIHUSIET
2. Kakue KoMIOHEHTHI BXOJAT B COCTaB cijiaBa b83?

a) 0JIOBO — CypbMa — MeJib; 0) amOMUHUN — KPEMHHUIA; B) ME/Ib — CBUHEI]

3. Kakas 13 npuBeIeHHBIX HUXKE JaTyHel o0ianaeT Ooblel MIacTUYHOCTHIO?
a) JI83; 0) JI62; B) JI56

3amanue Ne 15

1. Kakue criaBbl Ha3bIBalOTCS JATYHAMU?

a) CIUIaBbl MEU C IIMHKOM; 0) CIUIaBBbI MEIU C OJIOBOM; B) CIJIABBI MEAM CO CBHUHIIOM
2. Kakie KOMOOHEHTHI BXOIAT B cCOCTaB ciuiasa AJI2?

a) MeJlb — OJIOBO; 0) aJIFOMUHUN — KPEMHMUI; B) aIIOMUHUI — MEb

3. K xakum natyHsm oTHOcUTCA ciuiaB JI85?

a) 0-JIaTyHb; 0) 0-1aTyHb + -JIaTyHb; B) B-1aTyHb
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3ananue Ne 16

1. Kakue crinaBbl Ha3bIBaIOTCS JTATYHAMU?

a) CIUIaBbl MEAM C IIMHKOM; 0) CIJIaBbl MEJIU C OJIOBOM; B) CIJIABBI ME/IM CO CBUHIIOM

2. Kakum pexxnmMoM 00pabOTKHA MOXKHO YCTPaHUTh JCHIPUTHYIO JTMKBAIMIO B OJHO(DA3HOM 0~
natyHu?

a) 3aKaJKOH U cTapeHHeM; 0) TOMOT€HU3aLMOHHBIM OTKUTOM; B) PEKPUCTAIIM3ALUOHHBIM
OTXKHUIOM

3. Iocne kakoii TepMooOpaboTku crutaBoB J[16 mMeeT HaMOOIBITYIO TPOYHOCTD?

a) mocJie OTXKUra; 0) mocie 3aKaJIki U CTapeHHUs; B) MOCIIE 3aKaJIKU

3ananue Ne 17

1. Kakue nmepBUYHbBIE KPUCTAIUTBI BBIICISIOTCS MPU KPUCTAIITU3ALNHN JOIBTEKTHUECKOTO
CHWJIyMHUHa 1ocie Moauduurpoanus?

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

2. Kakoif 0OCHOBHOM JIETUPYIOIIUI 3JIEMEHT U B KAKOM KOJIMYECTBE BXOAHUT B COCTAB
TypajitoMUHa?

a) oioBo — 10 %; 6) kpemunii — 13 %; B) menp — 4,5 %

3. C KaKo# 11eJIbI0 BBOIAT M€EIb B 0a00UT?

a) JUIsl yIy4dlIeHHs! TUTEHHBIX CBOMCTB; 0) Ui MPEIOTBPAICHUSI IUKBALUU IO YAEIbHOMY BECy

IIpU KpUCTAJIIU3AIUH B) AJI IIpEAOTBPALICHUA JIMKBALIUA 110 XUMHUYCCKOMY COCTAaBY

3amanue Ne 18
1. Kakue cTpyKTypHBIE COCTaBIIsIfolIMEe uMeeT autas oponsza bpO10?
a) o — KpucTaa; 0) a kpuctawia + o ¢asa; B) 6 dasza

2. KaKUM PeXHMOM TEPMOOOPAOOTKH MOXKHO YCTPAHUTH JICHAPUTHYIO JIMKBAIIMIO B OTHO(A3HOM

o-JaTyHH?

a) 3aKaJIKOM U cTapeHueM; 0) FTOMOr€HU3aMOHHBIM OT)KUIOM; B) PEKPUCTAIUIM3ALIMOHHBIM
OTKUTOM

3. Kakoii u3 crnaBoB siBiseTCs 0qHO(A3HOM 0-IaTyHbIO?

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

3amanne Ne 19

1. Kakoit xumnueckuii cocta crasa bp.O® 6,5-0,4?

a) 6,5 % Sn + 0,4 % P + ocransnoe Cu; 6) 6,5 % Cu + 0,4 % P + ocransHoe Sn; B) 6,5 % Zn +
9375 % Cu

2. Kakoit pexumM TepMooOpaboTKH BOCCTaHABIMBACT IJIACTUYHOCTH XOJIOAHOAES()OPMUPOBAHHBIX

naTyHeun?

a) 3aKajika 1 OTIYCK; 0) 3aKajika M CTapEeHUE; B) OTXKHUI PEKPUCTAIUIN3ALUN
3. K kakoii rpynne crjiaBoB oTHOcUTCA ciuiaB bp.b2?

a) 6a00uTHI; 6) OPOH3BI; B) MEIBXUOPHI

3aganue Ne 20

1. KaxkoBa MukpocTpykrypa cuitymuHna 13 % Si npu koMHaTHOM Temreparype 10
MOAU(PUITAPOBAHUS?

a) HBTEKTHKA; 0) KPEMHUH U HBTEKTUKA; B) O TB. PACTBOP M IBTEKTHKA

2. KakoBo cpeqHee NpOoUEHTHOE coAepkanrne Maruus B ciuiase J[16?

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

3. K xakoii cucreme otHocuTcs criaB b837?7

a) 0JIOBO — MeJlb — CypbMa; 0) CBHHEIl — OJIOBO — ME/Ib; B) CBUHEI] — OJIOBO — CypbMa
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Tema: «HyryHnni»

3ananue Ne 1

1. Kakuie yyryHbl Ha3bIBatOT OCIBIMU?

a) B kotopbix Cobmr. = Ccsi3. + CcBo0.; 0) B koTopbix Co6mr. = Ccsi3.;B) B kKoTopsix Cobrr. =
CcBo0.

2. Kakyro KpHUCTaUNIMIECKY 0 PEeIIETKY UMEeT rpaduT?

a) KyOMuecKyto 00beMHOILICHTPUPOBAHHYI0; 0) KyOM4ECKYI0 IPaHEeLIEHTPUPOBAHHYO; B)
reKCaroHaJbHYIO

3. Kaky1o cTpyKTypy MeTalsIn4eCKOi OCHOBBI UMEET CEpPbIil YyT'yH, €CIIU

Cceas. = 0,8 %?

a) ¢peppuTHYyI0; 0) MEPAUTHYIO; B) (hepPUTO-TIEPIUTHYIO

3ananue Ne 2

1. Yrto mpencrasisieTr coboit neaeOyput?

a) xumnueckoe coeaurenune Fe u C; 6) mexannueckyro cmech A u LI; B) Mexanuueckyto cmech O
u L]

2. Kakast ¢popma rpadura xapakTepHa Ui CEPhIX IyTyHOB?

a) XJIONMbeBUHAs; 0) TIaCTUHYATAS; B) IIAPOBUIHAS

3. Kak nony4arot KOBKUHM 4yryH?

a) OT’)KUTOM CEPOro uyTyHa; 0) oT:KUroM 06enoro yyryHa?; B) MOIu(pUIIMPOBAHUEM

3amanue Ne 3

1. B 4éM CyIIHOCTb BTEKTHYECKOTO MpPEBpaIIeHuUs?

a) [A0,8] — II [@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 Ha3bIBaIOT TpapUTH3NPOBAHHBIMHE?

a) B koTopbix Coobu1. = Ccs3.; 6) B koTtopbix Cobur. = Ces3. + CcBo0.;B) B KOTOpbIX CCBs3. =
CcBo0.

3. Kaky1o cTpyKTypy UMEeT MOJIOBUHYATHIA YyTyH?

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

3ananue Ne 4

1. Kakue pu3nko-mexaHn4eCcKre CBOMCTBA UMEET JIeAeOypHUT?

a) HB = 1000 MIIa; 6 = 10%; 6) HB = 4000 MIIa; 6 = 0%; B) HB = 4000 MIIa; 6 = 10%
2. Uem 3aBepiaercs nMepBUYHAS KPUCTAILTA3AIUS OCIIBIX YyTYHOB?

a) HBTEKTUYECKHUM IpeBpalleHueM; 0) IBTEKTOUTHBIM MPEBpalieHneM; B) BbiaeaeHueM LI
3. CKOJIBKO CBSI3aHHOTO YITIEPOJA B CEPOM UYTYHE CO CTpYyKTypoit @ + [p?

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

3ananue Ne 5

1. Kakyto cTpykrypy UMeer j1ee0ypuT NpeBpalieHHbII?

a) A+1;6) I+ 1;B) I+

2. Kakue cBOMCTBA 4yT'yHOB ONPENENtoTcss GOopMOi rpaduTOBBIX BKITIOUEHUI?

a) oB, 0; 0) HB, 9; B) HB, KCU

3. Ilpu kako# Temreparype MpOBOAAT OTHKUT JUIsl TOJIy4EHHS IEPIUTHOIO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6
1. Kaxoii (a30BbIif cocTaB UMeeT J1ee0ypHuT MpeBpaIleHHbIN?
a)P+I;6)A+Il;B)A+ O
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2. Kakas ¢opma rpadura xapakrepHa st KOBKUX 4yTYHOB?
a) mapoBUHAs; 0) MIaCTUHYATAS; B) XJIOMbEBHUIHAS

3. CKOIBKO CBSI3aHHOTO YTIIEPO/a B MOJOBUHYATHIX YyTyHaX?
a) Cessi3. = 0,8%; 6) Ccass. < 0,8%; B) Cess. > 0,8%

3ananue Ne 7

1. M3 xako# ¢a3bl BBIIECISACTCS IEMEHTHT TICPBUYHBIHN?

a) U3 aycrteHuTa; 0) u3 ¢eppura; B) U3 )KUIKOTO PacTBOpa

2. Kak ycTpaHSIOT He)KenaTeabHbIi 0T0en?

a) packucieHueM; 0) rpa@UTU3NPYIOIIUM OT)KUIOM; B) YCTPAHUTh HEJb35
3. Yto o6o3HauatoT nudpsl B Mapke KoBKoro yyryna K4-37-127

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

3amanue Ne 8

1. Kakue ¢a3bl HaXoaaTcss B paBHOBECHH IIPU IBTEKTUYECKOM IPEBpAIICHUN?

a) k.p. 1 A; 6) x.p., Aull; B) D, Aull

2. Kakas ¢popma rpadura xapakrepHa /Uil BBICOKOIPOYHBIX YyT'YHOB?

a) XJIOMIbeBUIHAS; 0) TUTACTUHYATAS; B) IIAPOBUIHAS

3. Kaky!o cTpyKTypy UMeeT KOBKHI UyTyH, €CJIM OTXKUI IPOU3BOAAT B OJIHY CTaIUI0?
a)[I+Ip;0)II+D+1Ip;B)D+1Ip

3ananue Ne 9

1. Kaxoii pa3oBsIii coctaB umeet Oenblii uyryH npu t = 400°C?

a)A+d;0)D+11;B) A+1]

2. Kaky1o CTpyKTypy METaUIMY€CKOM OCHOBBI UMEET BBICOKOIIPOUYHBIN UyTyH, eciii CCBsI3.
0,5%?

a) ¢peppuTHYyI0; 0) MEPAUTHYIO; B) (hepPUTO-TIEPIUTHYIO

3. YTo criocoOCTBYET MOTYUYECHUIO TPaUTU3UPOBAHHOTO YyTryHa?

a) noBbIieHHOE conepkanue C, Si ;0) MOBBIIIEHHOE coiepKaHne Mn; B) TOHM)KEHHOE
conepxanue C, Si

3amanue Ne 10

1. CKoJIBKO yIiiepoaa COAEP KUT IBTEKTHUECKUN Oenblil uyryH?

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

2. Ctpykrypa ceporo uyryna @ + I1 + I'p. CkonbKo CBS3aHHOTO yIiepoda B METaNIMUECKON
ocHOBE?

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

3. Kaky1o CTpyKTypy UMEET KOBKHI UyTyH, €CIIM OTKUT MPOU3BOMAAT B JIBE CTaaun?
a)Il+Ip;6)®+Ip;B)IT+JI+1Ip

3aganue Ne 11

1. U3 xakoit da3sl Beigensiercs: L1117

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

2. [Tpu KakoM YCIIOBUH MPOUCXOAUT 00pa3oBaHue TpaduTa B UyryHax?

a) IpU MEJJICHHOM OXJIQXKJICHHUH; 0) TTpH OBICTPOM OXJIQXKJICHHH; B) IPU OBICTPOM HarpeBe
3. Urto o3HadaroT UG P, BXOJAIINE B MAPKY CEPBIX UyTYHOB?

a) cofiep)KaHue yriepona; 0) TBEPIOCTh; B) MPeAeI TPOYHOCTH

Samanue No 12
1. Uem 3aBepiiaeTcsi BTOpUYHAS KPUCTAILTU3AIHSI OCIIBIX YyTYHORB?
a) HBTEKTOMTHBIM TPEBPALICHUEM; 0) IBTEKTHUECKUAM TpeBpalieHneM; B) Boiieraearnem L1

60



2. CKOJBKO CBSI3aHHOTO yINIEpoZia B CEpOM YyTyHe co cTpykrypoit 11 + I'p?

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

3. Kak nmony4aroT KOBKUW 4yryH?

a) MOIU(HUIUPOBAHKEM; 0) OTXKHTOM O€JIOTO YyTyHa; B) OTXKHIOM CEpOTO UyTyHa

3ananue Ne 13

1. Kakyto cTpykTypy UMeeT Oemnblii JOIBTEKTUUECKUH 4yryH npu t = 20°C?

a) IT+ LUI; 6) IT + LI + JI*; B) JI* + LI

2. CKOJIBbKO CBSI3aHHOTO yIJIepojia B MOJIOBUHYATHIX UyT'yHaX?

a) Ceas3. = 0,8%; 6) Ccss. < 0,8%; B) Cess. > 0,8%

3. Yto o3HavaroT mudpsl, BXOAIINE B MAPKy KOBKOTO YyryHa?

a) cofiepKaHue yrieposaa U KpeMHus; 0) TBEpIOCTh U OTHOCUTENBHOE YAJIMHEHUE; B) IPEAe
MIPOYHOCTH ¥ OTHOCHUTEIHHOE YIUTHHEHHE

3ananue Ne 14

1. Kakyto cTpyKTypy UMeeT Oenblid 3a3BTeKTHUECKUM 4yryH nipu t = 20°C?

a) IT + IIII; 6) IT + IIIT + JI*; B) 1T + JI*

2. Ilpu kakux yclmoBUsSX 00Opa3yeTcs MOJOBUHYATHIN UyTyH?

a) mpu U30bITKE rPaUTH3ATOPOB U YCKOPEHHOM OXJIAXIECHUH; 0) MIPH HETOCTATKE
rpaUTH3aTOPOB U YCKOPEHHOM OXJIAXKICHUH; B) TIPH HEIOCTATKE TPpaUTH3aTOPOB U
3aMEeIJICHHOM OXJIaXKICHUHU

3. Kakyto hopmy nmeet rpaduT B BEICOKOIIPOYHOM UyTyHE?

a) IUIACTUHYATY10; 0) MApOBUIHYIO; B) XJIOMbEBUIAHYIO

3amanue Ne 15

1. Cxonbko yriepona coaepxar 4yryHbl?

a) ot 2,14 o 6,67%; 6) ot 4,3 1o 6,67%:; B) ot 2,14 10 4,3%

2. Kakoii ¢a3oBsiii cocTaB umeeT Oenblii uyryH mpu t = 800°C?

a)P+I;6) A+1I;B)A+ O

3. B cepom uyryne conepxutcs 0,5% Ccas3. Kakyto oH UMeET CTpyKTypy MeTalIn4eCKOn
OCHOBBI?

a) [T+ LII; 6) IT + @; B) I1

3aganue Ne 16

1. Kak u3mensieTcst comepkaHue yriepoja B )KHAKON (a3e mpu MepBUYHON KPUCTATUTH3AIIN
JI09BTEKTUYECKOTO OEIoro uyryHa?

a) YMEHbIIIaeTcs; 0) yBEIHMUUBACTCS; B) HE U3MCHSCTCS

2. Kakast ¢popma rpadura cnocoO6CTBYET MOMYyUYSHHIO BHICOKOW POYHOCTH YyryHa?

a) TUIacTUHYATAast; 0) XJIOMbEBUIHAS; B) ITAPOBHUIHAS

3. Kaky1o cTpyKTypy UMeeT oTOesIeHHbIN yyryH?

a) paBHOMEPHYIO 10 CEUCHUIO OTVIMBKHU; 0) Ha MOBEPXHOCTH — CTPYKTYpPY O€JIOro 4yryHa, B
CEepALIEeBUHE — CTPYKTYPY CEpOro UyryHa; B) Ha MOBEPXHOCTU — CTPYKTYPY CEpOro UyTyHa, B
CepaLEBUHE — CTPYKTYpy O€0ro uyryHa

3amanue Ne 17

1. Ilpu xakoi#t Temnepatype oOpasyercs neneOypur?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpykTypy UMeeT Oenblif JoBTeKTHuYecKuil uyryH npu 750°C?
a) A + LI+ JI; 6) IT + LI + JI*; B) JI + LI

3. Kakuie XuMH4eCKHUe 3IEMEHTHI CIIOCOOCTBYIOT 00pa3oBaHuio rpagura’?
a) S; 6) Mn; B) C, Si
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Tema: «KoMIIO3UMIMOHHBIE MaTepuajabD»

3aganue Nel

1. Inamertp Hanonuurtenss KM He npeBbilaeT

a) 10 mxm; 6) 100mkM; B) MM

2. Kakumu crienvaabHbIMU CBOMCTBaMM 001a1at0T AucnepcHoynpouyHeHHble KM Ha
MeTaJIIIMYeCKOi OCHOBE?

a) U3HOCOCTOMKOCTBIO; 0) BHICOKOM MPOYHOCTHIO; B) KAPOIPOUHOCTHIO

3. 13 TBepAbIX CIJIABOB U3TOTaBINBAIOT

a) neTanu aHTU(QPUKIIMOHHOTO Ha3HaYeHUs; 0) geTanu GPUKIIMOHHOTO Ha3HAYCHHUS; B)
METaIII000padaThIBAIONTNN HHCTPYMEHT

3amanue No2

1. Kakue BemecTBa 00BIYHO UCTIONB3YIOT B KauecTBe MaTpuiibl KM?
a) MPOYHbIE; 0) MIIACTUYHBIC; B) )KECTKHE

2. Pabouas TemriepaTypa CUTAJUIOB IOCTHTAeT

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpu xakoit ;ymHe auckpeTHoro BojokHa KM Ha ero ocHOBe UMeeT POYHOCTh, OTU3KYIO K

npodyHocTu KM ¢ HenmpepbhIBHBIM BOJIOKHOM?
a) li=lkp; 6) 1i>2lkp; B) li>5lkp

3aganue Ne3

1. Kakue BelecTBa UCHOB3YIOT B KAYE€CTBE HAMOIHUTENSA?

a) MpoYHbIe; 0) IUIACTUYHBIC; B) BI3KHE

2. Kaky1o MaTpuily UMEIOT CUTAJIbI?

a) METAJUTMYECKY10; 0) CTEKJISIHHYIO; B) YIJICPOJHYIO

3. Uro Takoe lkp?

a) MUHUMAaJIbHas JUIMHA TUCKPETHOTO BOJIOKHA, MPU KOTOPOM MAaKCUMAJIbHOE 3HAYEHUE €TI0
HaNpsOKEHUS paBHO HAMPSKEHUIO B HETIPEPHIBHOM BOJIOKHE; O )MaKkCUMasbHAsI IMHA
JUCKPETHOTO BOJIOKHA, ITPU KOTOPOH MaKCUMaJIbHOE 3HAYEHHUE €r0 HAMPSKEHUs PAaBHO
HaNpsDKEHUIO B HEMPEPBHIBHOM BOJIOKHE; B) JUIMHA AUCKPETHOTO BOJIOKHA, IPU KOTOPOI
MaKCHUMaJIbHOE 3HAUE€HUE €r0 HAIPSKEHUSI PABHO HANPSHKEHUIO B HEMPEPHIBHOM BOJIOKHE

3ananue No4

1. Yto siBnsieTcs HecymuM 37eMeHTOM B KM ¢ 3epHUCTBIM HAMOJHUTEIEM?

a) MaTpuIia; 0) HaMOTHUTEIb; B) MAaTPUIlA ¥ HATIOTHUTEIb

2. Kakumu crienaabHBIMHA CBOMCTBAMHY 00IaJA0T CUTAIIIEI?

a) MarHUTHBIMU; 0) TEPMOCTOUKOCTHIO; B) TETIJIOCTOHKOCTHIO

3. Uro o0ycroBieHa BhICOKas MPOYHOCTh HUTEBUAHBIX KPUCTAIIIIOB?

a) BBICOKOH TIIOTHOCTBIO JIe()eKTOB; 0) MaJIOi MIIOTHOCTHIO Ae(EKTOB; B) MaJIbIM Pa3MepOM
3epHa

3amanue Nes

1. Kak BiusieT Ha CBOMCTBA 3€pHUCTOrO HAIIOJHUTENS €I0 U3MENIbUEHHUE?

a) YBEJIMYMBAET MTPOYHOCTH;0) YMEHBIIIAET TPOYHOCTH; B) HE BIHUSIET

2. Kako#l MakCUMaJIbHBIN Nepenas TEMIEPATyp BbIAEPKUBAIOT CUTAILIIbI?

a) 1o 500°C; 6) o 1000°C; B) no 1500°C

3. OcHoBHo# HepocTtatok KM ¢ 0HO- U IByMEpHBIM aIMUPOBAaHUEM

a) BBICOKAsl XPYMKOCTh; 0) HU3KAs yAelIbHAsi MPOYHOCTD; B) HU3Kask MEKCII0E€Basi IPOYHOCTh
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3ananue Neb

1. Kakoe 00beMHOE coiepKaHie 3epHUCTOTO HAITOJIHUTES B IIOPOITKOBEIX KM ?
a) He MeHee 25%; 6) ne menee 50%; B) He meHee 75%

2. CnnaBbl Tuna CAIl ynipoyHeHb! yacTuiaMu

a) MgO; 6) SiOz; B)AI203

3. Kakoil tuameTp UMEIOT HUTEBUIHbIE KPUCTAJIIbI?

a) 1o 5 MKM; 0) 1o 10 MKM; B) 10 5 MKM

3aganue Ne7

1. Mns xakux KM ucrnonb3yeTcst XxapakTepucTuka lkp?

a) TUCTIEPCHOYIIPOYHEHHBIX; 0) BOJIOKHUCTHIX C HEPEPHIBHBIM HAIMOJTHUTEIEM; B) BOJIOKHUCTBIX
C IUCKPETHBIM HANIOJTHUTEIIEM

2. lucnepcHOyNpOYHEHHbBIE CIUIaBbl HA OCHOBE HUKEJIS COAEPKaT YaCTHIIbI

a) MoOs3; 6) Al120s3; B) ThO2

3. Kakoe oTHOLIEHHE JUIMHBI K AUAMETPY XapaKTEPHO AJIs1 HUITEBUIHBIX KPUCTAIIIOB?

a) 10; 6) 100; B) 1000

3ananue No§

1. Kakoe o0beMHOE coepikaHue 3epHIUCTOTO HAIOIHUTENS B TUCTIEPCHOYTPOUYHEHHBIX KM?
a) 1...15%; 6)10...20%; B) 6onee 20%

2. Kakyro pabouyto TemMneparypy UMEIOT IUCIIEPCHOYIIPOYHEHHBIE CIIJIaBbl HA OCHOBE HUKES?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BosiOKHa UMEIOT HAUOOJBIITYIO IPOYHOCTh?

a) OopHbIe; 0) yriepoaHbie; B) HAITEBUAHbBIE KPUCTAIUIBI TYTOIUIABKUX COSTMHEHUN

3ananue No9

1. Kakoro pa3zmepa yacTHIIbl COAepkKaTCs B JUCIEPCHOYIPOUHEHHBIX KM?
a) meHee 1 MkM; 0) Oostee 1 MxMm; B) Oonee 10MKM

2. Kakyro pabouyro Temneparypy umerot crutaBbl Tuna CAIT?

a) 200°C; 6) 300°C; B) 500°C

3. VYnenbHasi IPOYHOCTH paBHA

a) HB/y; 6) os/y; B) os™y

3ananue NelO

1. K kakomy Bugy KM oTHOCATCS HUKENEBBIE CIUIaBbI, COAEPIKAIINE ABYOKUCH TOPUS WIIH
raduus’?

a) BOJIOKHHUCTBIM; 0) TOPOIIKOBBIM; B) IUCIIEPCHOYIIPOYHEHHBIM

2. Kakumu crienimanbHBIMH CBOMCTBaMH 00anaot criaBbl Tuna CAIT?

a) TEMJIOCTOMKOCTHIO; 0) KapOMPOYHOCTHIO; B) H3BHOCOCTOHKOCTHIO

3. [Ipu kakoM crocode apMHUPOBAHUS JOCTHTACTCS HAHOOJIee BBICOKAsT MEXKCII0EBast POYHOCTH?
a) MPU OTHOMEPHOM apMHUPOBaHUH; 0) MPU ABYMEPHOM apMUPOBAHUH; B) IPH OOHEMHOM
apMUPOBaHHUA

3amanue Nell

1. Kakue KM siBistoTCS M30TPOMHBIMU?

a) C 3epHUCTHIM HAIOJHUTENIEM; 0) C BOJIOKHUCTHIM HAITOIHUTEIIEM; B) CO CIIOMCTBHIM
HaIOJHUTENEM

2. Kakoe konnuecTBO IByOKHUCH TOPHS WK TaQHUS CONEPIKUTCS B AUCTIEPCHOYTTPOYHEHHBIX
HUKEJIEBBIX CIUIaBax?

a) 2...3%; 6) 5...10%; B) >10%

3. Kakoif yron mMexny ogHOHANpPaBICHHBIMU CIIOSIMH BOJIOKOH 00€CTIeYMBAET U30TPOITHOCTD
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cBorictB KM?
a) 42 rpanyca; 6) 72 rpanyca; B) 90 rpamgycoB

3aganue Nel2

1. Inamertp Hanonuurenss KM He npeBbiiaeT

a) 10 mxm; 6) 100MkM; B) 1 MM

2. U3 yero cocrout CAII?

a) U3 ATIOMUHUEBON MaTPULIBLyIPOYHEHHONW YaCTUIIAMU HUTPHU/IA AIIOMUHUS; O) U3
AJTIOMUHHEBON MaTPUIBLyIPOUHEHHOM YaCTUIIAaMU OKUCH aJIFOMUHUS; B) U3 CTEKISTHHON
MaTpHulIlbl, yIPOUHEHHOM YacTUI[aMH KPUCTAJUINYECKUX BEILECTB

3. Kakas yknazika obecrnedrBaeT MakCUMaIbHYIO peaiu3aliio IPOYHOCTH BOJIOKHA B CBOMCTBAX
KM?

a) olHOMepHas; 0) AByMepHasi; B) 00beMHast

3ananue Nel3

1. K kakomy Tunny KM oTHOCSTCS CHILTBI?

a) K MOPOULIKOBBIM; 0) K JUCTIEPCHOYNPOYHEHHBIM; B) K BOJIOKHUCTBHIM

2. Crutasbl Tuna CAIT umeror Marpuiy

a) MarHueBylo; 0) aJIOMUHUEBYIO; B) CTEKIISTHHYIO

3. dnsa kakux KM cnpaBeninBo BeipaxeHne ck=P[cHVH+oM(1-VH)]

a) C HaIlOJHUTEJIEM U3 HETPEPHIBHBIX BOJIOKOH; 0) C HAIIOJIHUTENIEM U3 TUCKPETHBIX BOJIOKOH; B)
C 3€pHUCTHIM HAIIOJTHUTEJIEM

3aganue Nel4

1. Crnasel Tuma CAII otHOCsATCS K KM

a) TUCTIEPCHOYIIPOYHEHHBIM; 0) MOPOIIKOBHIM; B) BOJOKHHCTHIM

2. YeM OTIMYAETCS CUTAJLIIBI OT CTEKON?

a) TBEPAOCTHIO; 0) TEPMOCTOMKOCTHIO; B) XUMHUECKOM CTOMKOCTHIO
3. Koaddumment peanmsanuu mpoIHOCTH BOJIOKHA HMEET 3HAUCHUE
a) menee 1; 6) 6omnee 1; B) paBHoe 1

3aganue Nel5

1. K xakomy tunry KM otHOcsATCS TBEp/ible CIlIaBbl?

a) K OPOIIKOBBIM; 0) K JMCIIEPCHOYNPOYHEHHBIM; B) K BOJIOKHUCTBIM

2. Crnabl Tuna CAIl umeroT Matpuily

a) METAJUTMYECKY10; 0) KEPpAMUYECKYIO; B) CTEKIISTHHYIO

3. IIpu kakoM 0OBbEMHOM COJIEp’KaHUU BOJIOKHA MpoyHOCTh KM HaunHaeT nanars?
a) >30%; 6) >50%; B) >70%

3ananue Nel6

1. Uto siBisieTcst cuitoBbIM snieMeHToM B KM ¢ BOJTIOKHUCTBIM HarojgHUTeaeM?

a) Marpuna; 0) HaMOJHUTENb; B) MAaTPUIIA U HATIOJIHUTEIh

2. Kakoii HaroJHUTEIh UMEIOT CUTAJIIBI

a) BOJIOKHHCTBIN; 0) 36pHUCTHIN; B) KOMOMHUPOBAHHBII

3. Jlna kakux KM xapakrepHa aHU30TPONUs CBOMCTB?

a) IMCTIEPCHOYTPOYHEHHBIX; 0) BOJIOKHUCTBIX C OTHOMEPHOM YKIIaJIKOH BOJIOKOH; B)
BOJIOKHUCTBIX C 0OBEMHOM YKIIaIKOM

3amanue Nel7

1. Kakne KM ncnosnb3yroT 1151 U3TOTOBJICHUSI METAJUI000padaThIBaOIer0 HHCTPYMEHTa?

a) CAII; 6) TBepzbIe CIIIaBHI; B) AUCTIEPCHOYTPOYHEHHBIC HUKEIIEBBIE CILTABBI

2. Kakoe o0beMHOE cofiep KaHue 3epHUCTOTO HAIOJIHUTENS B TUCIIEPCHOYIPOUYHEHHbIX KM?
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a) 1...15%; 6) 10...20%; B) 601ee 20%

3. IIpu ucnonb3oBanuu kakux KM KOHCTPYKTOp MOSTy4aeT BO3MOXHOCTh YCHIIMBATh MaTepHal
JeTay B HauboJee Harpy>KeHHOM HarpaBiIeHUH?

a) TUCTIEPCHOYIIPOYHEHHBIX; 0) C TUCKPETHBIMU BOJIOKHAMU; B) C HEMPEPHIBHBIMU BOJIOKHAMHU

3ananue Nel8

1. Cnnassel Tuna CAII otHOCsTCS K KM

a) C 3ePHUCTHIM HAIOJIHUTENEM; 0) C BOJJOKHUCTHIM HAIOJHUTEIEM; B) C KOMOMHUPOBAHHBIM
HaTNOJTHUTENIEM

2. J1o KaKoro ypoBHS MOBBIIIAET pabodyI0 TEMIEpaTypy HUKEIEBBIX CIUIABOB TUCTIEPCUOHHOE
YIPOYHEHHE?

a) 1o 0,5 Trn. Marpuust; 6) go 0,7 Trur. Marpunsr; B) g0 0,9 Trut. matpuiisr

3. Uem o0ycoBIeHa BBICOKAs IPOYHOCTh HUTEBUIHBIX KPUCTATIIOB?

a) BBICOKas IIOTHOCTH 1e(PEeKTOB; 0) Majoi MIIOTHOCTHIO A€(EKTOB; B) MAJIBIM Pa3MEepOM 3epHa

3aganue Nel9

1. TBepaple CruIaBpl UMEIOT HAIOJHUTED

a) 3epHUCTHII; 0) BOJIOKHUCTBII; B) CIIOUCTBIN

2. 13 gyero coctout curtami?

a) U3 aIFOMUHUEBON MATPHIIBI, YIIPOYHEHHOHN YaCTUIIAMH OKHCH QTFOMHHHUS;, 0) U3 CTEKIITHHON
MaTpULIbl, YIPOUHEHHOM YacTUIIaMU KPUCTAINTMYECKUX BEIECTB; B) U3 MOJUMEPHOI MaTPHIIbI,
YIPOYHEHHOU PYOJICHBIM CTEKIOBOJIOKHOM

3. Kakue KM npuMeHSIOT JJ1s1 U3TOTOBJICHUS BEAYILUX BaJIOB TPAHCIIOPTHBIX YCTAaHOBOK?

a) MOPOIIKOBKIC; 0) BOJOKHHCTHIC; B) TUCTICPCHOYIPOUYHEHHBIC

3aganue Ne20

1. Kakoro pa3mepa 3epHa HCHOJIb3YIOTCS B TOPOIIKOBBIX KM?

a) meHee 1 Mkm; 0) 6onee 1 MkMm; B) Gonee 1 Mm

2. Kak nmosty4yaroT IUCIEPCHBIE 3€pHA HAIOJHUTEIS pazMepoM < 1 Mkm?

a) MEXaHMUYECKUM H3MeNbIeHrneM; 0) (pa30Boil nepekpucTaun3annei; B) paciblIeHUEM
pacruiaBa

3. Ot 4ero 3aBUCHT BEIMUYMHA KacaTeIbHbIX HanpskeHUH B KM ¢ BOIOKHUCTBIM HallOJHUTEIEM?
a) OT MPOYHOCTH MATPHUIIbI; 0) OT MPOYHOCTH BOJIOKHA; B) OT MIPOYHOCTH CBSI3H MATPHIIHI C
HaIOJIHUTENEM
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