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1. e ocBOEHUA TUCHHUILJINHbBI

K ocHOBHBIM HeJIAM OCBOCHUA TUCHUIIIINHBI «MaTepI/IaJIOBe,Z[eHI/IC)) CIICOYCT OTHCCTH!

- IOJITOTOBKA CTY/IEHTA K JESITEIbHOCTH B COOTBETCTBUHU C KBATU(PUKAIIMOHHON
XapaKTEepUCTU-KOM 10 HAIlPaBJICHUIO;

- TIO3HAHUE MPUPOABI U CBOMCTB MATEPHUAIIOB, a TAKKE METOJOB MX YIPOYHEHHS VIS
Hanboeed(h(HEeKTUBHOTO MCIIONB30BAHUS B TEXHUKE.

K ocHOBHBIM 3a1a4aM OCBOEHUS AMCLUIIINHBI «MaTepruaaoBeIeHUE» CIELyeT OTHECTH:

- U3y4YE€HHE OCHOBHBIX NOHATUN, TEPMUHOB U ONPEJECICHNUN B 00JaCTH KOHCTPYKIIMOHHBIX,
UH-CTPYMEHTAJIbHBIX U (PyHKIIMOHAIBHBIX MaTepHaIoB (MapKUPOBKA, CTPYKTYpa, CBOUCTBA);

- U3y4YEHHE COCTaBa, CTPYKTYPhl U CBOWCTB COBPEMEHHBIX METAJUIMUECKUX U

HEMETAJNINYECKUXMATEPUAIIOB;

- OCBOEHHUE OCHOB TEPMUUECKOM, XUMUKO-TEPMUYECKON U TEPMOMEXaHNYECKOH 00paboTKH;

- OCBOEHHE BHJIOB pa3yNpOYHSAIOLIEH U yNnpouHstoue o0paboTku (OTXKUI, HOpMaIu3alus, 3a-
KaJIKa, OTITYCK, LIEMEHTAIUs U JIp.);

- u3y4yeHHe (PU3MUYECKOM CYHIHOCTH SIBIECHUH, NPOMCXOIAIIMX B Marepuanax B yCIOBUAX
IIPOM3BO/ICTBA U 3KCILTyaTaluy;

- OCBOEHHME OCHOBHBIX CBA3€H MEXIy CTPOCHHEM MATEPHAJIOB U UX CBOMCTBAMHU
(TBEpAOCTHIO,IPOYHOCTHIO, N3HOCOCTOMKOCTBIO, IJIACTUYHOCTBIO U JIp.);

- U3y4yeHHe 00IacCTH NPUMEHEHHUs PA3JIMYHBIX COBPEMEHHBIX MaTepHuajoB Ul M3TOTOBJIEHHUS
IPOAYKIINH.

1. Mecrto aucuumimnsbl B ctpykrype OOII cnenuaanrer

JucuuiuinHa «MarepuanoBeieH|ue» OTHOCUTCS K YUCITy PO(eCCUOHANBHBIX YUEOHBIX
TUCUU-TUIMH o6s13arenbHol yacTH (biok 1.1) ocHOBHOM 00pa3oBaTenbHOM MPOrpaMMbl CIICIUATUTETA.

«MarepuranoBeieHHE» B3aMMOCBsI3aHa JIOTHYECKH U COACPKATEIbHO-METOAUYECKH CO
CJeNYIO-IUMHU JUCIUIUIMHAMU U npakTukamu OOIIL:

B obs3amenvnoti vacmu (b1.1):

— Ousnka;

— XUMUS;

— ConpoTHBIIEHUE MATEPUAIIOB;

— TexHonorust KOHCTPYKIMOHHBIX MaTEpUAJIOB;

— JleTanu MalyH U OCHOBBI KOHCTPYHUPOBAHUS.

B uacmu, popmupyemoti yuacmnukamu oopazosamenvhvix omuouienuti (b1.2):
— KoHcTpykiuus aBToMoOuUIIs;

— TexHuueckas YKCIUTyaTaIus aBTOMOOMIICH;

— OCHOBBI TEXHOJIOTUH MTPOU3BOJICTBA U PEMOHT aBTOMOOMIICH.

2. IlepeyeHnnb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IUCHUINJINHE (MOIYJII0),
COOTHECEHHbIe C IJAHMPYEeMBIMH pe3yJibTaTaMH OCBOCHHS 00pa3oBaTeJbHON
NpoOrpamMmbl.

B pesynbrare oCBOGHMS TUCHMIUIMHBI (MOIYst) y oOydaromuxcsi (JOpMHUPYIOTCS CIETYIOIe
KOMITETEHIIMHN M JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIINE pe3yinbTaThl 00yueHus: Kak 3tan (GopMupoBa-
HUS COOTBETCTBYIOIIMX KOMNEMEHYULL:

Kon u Kon u congepxanue
WHJUKaTOpa
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NOIIK-1.6. Mcnonb3yeT B
npo-deccroHaIbHOM
JESTeLHOCTU3HAHUS O
MaTepuaiax, puMe-HsIeMbIX
JUTSL U3TOTOBJICHUS Jie-Talleld 1
COOpPOYHBIX €IMHUII aB-
TOMOOWIICH, aHAM3UPYET TEO-
peTuueckue u
AKCIIEPUMEHTAJTh-HbIE
Hay4HbIE UCCIIEZIOBAHUS T10
MOWCKY U MPOBEPKE HOBBIX
WJICCOBEPIIICHCTBOBAHUS
HA3eMHBIXTPAaHCTIOPTHO-
TEXHOJIOTMYECKHUX MAalllUH, UX
TEXHOJIOTHYECKOTO
000pymoBaHwUs.

3HATb:- OCHOBHBIC MW BCIIOMOI'aTCIIBbHBIC
MaTe- pualbl IS NPUMEHEHHS TMpU
OKCIUTyaTaluid W PCMOHTC TPaHCHOPTHLIX,
TPAHCIIOPTHO- TEXHOJOTHYECKUX MAIIUH U
00opyHOBaHUS;

-CcoCTaB, CTPYKTYpy U CBOHCTBa
KOHCTPYKIU-OHHBIX MAaTCPUAJIOB Pa3JINYIHBIX
KJIaCCOB;

yMeTb: - TIPAaBWJIBHO BBIOMpATh Marepua,
Ha3Ha4aTh ero oOpaboOTKy ¢ LETbIO MOoTyde-
HUS 3aJlaHHOW CTPYKTYpbl U CBOWCTB,
obecrie- YUBAIOUINX BBICOKYIO HAJICKHOCTH
Y JIOJITO-BEYHOCTH JICTaNICH MaIllHH;

- OIICHWBaTh U MPOTHO3UPOBATH IMOBEICHUE
Marepuajga W MPUYUHBI OTKA30B MPOMYKIHH
MOJT BO3JCHCTBHEM Ha HUX PA3IUYHBIX IKC-
IUTyaTalMoOHHBIX (DaKTOPOB;

BJIAJIeTh: - METOJJaMU BBIOOpA OCHOBHBIX U
BCIIOMOTaTEIbHBIX MATEPHANIOB JJIsl TpUMe-
HEHHsS TPHU ODKCILUIyaTallHd H PEMOHTE
aBTOMO-OHIICH;

- HaBBIKAMU 110 HCITOJIb30BAHUIO COBPEMCH-
HBIX KOHCTPYKIIMOHHBIX MaT€pUAJIOB B MpaK-
THYCCKOH JICITEILHOCTH IO TEXHHYECKOMY
00CITYKMBAaHHIO U TEKYIIEMY PEMOHTY aBTO-
MOOHJICH.

OO6mmas Tpy10€MKOCTh TUCIUILIMHBI COCTABIsET 3 3a4eTHbIC enuHuIlbl, T.e. 108 akamemuuecknx

4. CTpyKTypa u conep:kaHue TUCHHUILINHBI.

yaca (13 HUX 54 yaca — caMoCTOsITeNIbHAsl padoTa CTY/ICHTOB).
Paznensr quctuminabl « MarepranoBeieHue» U3y4aroTcs Ha BTOPOM Kypce.

Tpertnii cemectp: nekuuu — 36 yacoB, JaboparopHbie paboTsl — 18 "yacoB, (hopma KOHTPOJIS —

OK3aMCH.

CTpyKTypa U conepkaHue TUCIMILIHHBI «MaTtepranoBeeHrney M0 CpokaM U BuaaM paboThl OT-

paxensl B [Ipunoxenuu 1.

3HaueHWe U 3aJauyd Kypca MarepuaioBeficHHe. Poib MarepuanoB B COBPEMEHHOM TEeXHHUKE.
Kputepuu onenku u Bbibopa mareprasioB. PaGoThl 0T€UeCTBEHHBIX U COBPEMEHHBIX YUEHBIX B 00JIaCTH

Conep:xaHue pa3ieyioB THCHUTLIAHBI.
Bsoonas wacme




MaTepuanoBeicHus. MarepualloBeieHe, KaK HayKa, M3ydarollas CBOMCTBA MarepualloB B CBA3M C HUX
cocTaBoM U cTpoeHuneM. Knaccudukanus marepraios.

Du3uKo-mexaHuuecKue ceolicmaea mamepuaioe. Cmpoelme Mmamepuaiilos
OCHOBHBIE IOHATHS O CBOMCTBaAxX MaTCpHaJIOB. TBep,I[OCTB, MCXaHHYCCKHC CBOﬁCTBa,
OnpeaAcCIAICMBIC ITPHU CTATUYCCKOM PACTAKCHUU, YAapHasa BA3KOCTb. SIBaeHNE XJIaJHOIOMKOCTH.



YcranocTe MarepualioB, MpPeAesl BBIHOCIUBOCTH. MI3HOCOCTOMKOCTh. XPYINKOE M BS3KOE pa3pyLICHHE.
Pabora 3apoxaeHus u pacrpocTpaHeHus TpeluHbl. [IoHATHE 0 KOHCTPYKLIMOHHON IIPOYHOCTH.

Tune! cBs3ell B TBEpABIX Telax. MeTanIn4ecKuil TUI CBsSI3U. ATOMHO-KPHUCTaJUINYECKOE CTPOCHUE
MeTa/IoB. THIBI KPUCTAJUIMUECKUX PEIIETOK, MX XapaKTePUCTUKH (MapameTp, KOOPAMHALMOHHOE
YHCIIO, MJIOTHOCTh YNAKOBKM), W30TPOIHUS, aHU3OTPOIUS, KBa3MM30Tponus. ToueuHble, JTUHEWHbIE U
MIOBEPXHOCTHBIE J1e(heKThI, CTPOSHHE PeaTbHBIX METAIOB M CIUIAaBOB (BaKAHCHH, JUCIOKAINH, OJIOKH
MO3aMKH, TpaHULbl 3epHa). TeopeTHueckas M peajbHas MPOYHOCTh METAJUIOB, BIMSHUE J€(EKTOB.
[IyTunossleHns IpOYHOCTH METAILIOB.

Kpucraminzanus MeTanaoB NMepBUYHAs M BTOpUYHAs. TepMOTMHAMHUYECKHE OCHOBBI (Pa30BBIX
npeBpamieHnii. KpuBble oxnaxkIeHHs, CTENEHb MEPeoxJIakIeHUs, (aKTOPbHI, BIMAIONIME Ha IPOIECC
KPUCTAJIN3ALlUU, CBA3b MEXKAY CTEIECHBIO INEPEOXJTAKICHUS, YUCIOM LEHTPOB KPHUCTAUIM3ALUN U
CKOPOCTBIO pOCTa KpHUCTaI0B. BenmumHa 3epHa. MonupuuupoBaHHE MKHUJIKOTO MeTalia.
[TonumopdHbIie mpeBpaleHus.

Teopusa cnnasoe

[Monsatust o crutaBax. OmnpeneneHre TEPMUHOB: CIUIaB, CUCTeMa, KOMIOHEHT, (a3za. Teepmbie
pacTBOpbI, MEXaHUYECKHE CMECH, XHMHMUYECKHE COeAUHEHUs. JlmarpaMMbl COCTOSHHMSI JIBOWHBIX
CIUIaBOB,METO/Ibl UX MOCTPOEHHUA. J{uarpamMmma cOCTOSIHUS MPU MOJTHOM HEPACTBOPUMOCTH KOMIIOHEHTOB
B TBEPJOM COCTOSIHUH, C OTPAaHUYEHHON OJJHOCTOPOHHEN PacTBOPUMOCTHIO. OIpeesieHne XUMUYECKOTO
cocraBa (a3 MpH HCIOJIB30BAaHUM TpaBUia KOHIEHTpauuil. JluarpamMma COCTOSIHUS C TIOJHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHHUH. /[€HIpUTHAs JTUKBAIUs B TBEPIBIX pacTBOpax.
[IpaBuno ¢da3. /luarpamMma COCTOSHUSI CUCTEM C MPEBPAIICHHEM B TBEPIOM COCTOSHUU (JACTHUYHBIA U
MOJIHBIA pacmaji OrpaHUYEHHOTO TBEPAOTO PACTBOPA, 3BTEKTOMIHOE MpeBpaileHue). CBA3b Mexay
CTPYKTYpOM CIUIaBa, ONPEAEISIEMOM IO OuWarpaMMe COCTOSIHMS M CBOMCTBaM cIuiaBa. Jluarpamma
COCTOSIHMSI JK€JI€30-1IEMEHTHUT. XapaKTEPUCTUKH KOMIIOHEHTOB.

CTpyKTypHBIE coCTaBistonye 1 (a3pl HA AUarpaMMe Kene30-IeMeHTUT. CyIIHOCTh 3BTEKTUYECKOTO U
9BTEKTOUJHOTO MpeBpaimeHuil. [IpuMenenue npaBuiia KOHLIEHTpalMil ¥ mpaBuia (a3 Ha auarpaMmme
JKEJIE€30-1IECMEHTUT.

Biusinue yriieponma M MOCTOSHHBIX MpUMeced Ha cBoicTBa ctanu. Kmaccudukaius cranei mo
croco0y TMPOW3BOJICTBA, HA3HAYEHUIO M KauecTBY. MapKHMpOBKa YIIEPOAUCTHIX cTajeil. JlucroBble
CTaju JIJIsi XOJIOMHOM IITaMIOBKU, aBTOHOMHBIE cTanu. OcHOBHBIE TexHU4eckue Tpedoanus mo 'OCT
JUIA CTaJeu.

UyryHsl ¢ rpaguTOM, MOJIOBUHYATHIE U Oeible. BiausHue cKOpoCcTH OXJIaKICHHUS U XUMUYECKOTO
COCTaBa 4yryHa Ha CTPyKTypy. Otoen uyryHoB. CTpyKTypa, CBOMCTBA, OOIACTH MIPUMEHEHUS W METOJIbI
MOJIyYEHUS! CEPBIX, KOBKUX U BBICOKOIIPOYHBIX YyTYHOB. MapKuUpOBKa 4yI'yHOB.

Haxknén u pekpucmannuzayus
Brnusaue mnnactuyeckod nedopManuu Ha CTPYKTypy U CBOMCTBa MeTayuioB. MeXaHHU3M
MJIACTUYECKON JeopMaliii MOHO-U TOJUKPUCTAIUIOB. Pa3sMHOXKEHHE TUCIOKAIMI MPHU IJIACTHYECKOM
nedopmaruu. Haknén apoObto, oOpaboTka ponukamu. [IpriMeHeHHe MOBEPXHOCTHOTO HakKiena B
MammHoCTpoeHnu. Bosepar, monuronmsanus. [lepBuunass u coOuparenbHas pPEKPUCTAIIIU3AIIMS.
Xonoxanas u ropsiyas nedopmanus. Tepmomexanndeckas oOpadoTka.

Te epmudecKas U XuMuKo-mepmuueckan 05])060"11«1

Teopusi mepmuueckoii 0bpabomku
Bunpl tepmuyeckoit obOpabotku craneii. IlpeBpamenuss mpu HarpeBe crtaimu. PocT 3epHa
ayCTEHNTA, HACJIEACTBEHHOE M JEHCTBUTEIBHOE 3epHO B ctaid. IleperpeB m mepexor. IIpespamienue
ayCTeHHTAa IMPH HETPEPHIBHOM OXJakKJIeHUH. /[narpamMmma H30T€pPMHUYECKOTO MPEBPAIIEHUS ayCTEHUTA.
[lepnutHOoe mnpeBpamieHne. MapTeHCUTHOE TpeBpallleHHe W ero ocodOeHHocTu. l[IpeBpaiienue mnpu
OTIYCKE, CTPYKTYpa U CBOMCTBA CTaJIM MpH oTiycke. OtnyckHas xpynkocts [ u Il pona. 7



[IpokanuBaeMOCTh W 3aKaJdMBa€MOCTb CTalld, (DAKTOpHl BIUSIONIME HA MPOKAINBAEMOCTH:
BIIMSTHUEJICTUPYIONINX JIEMEHTOB, pa3Mepa 3epHa ayCTCHUTA, HEPACTBOPUMBIX KapOUOB M BKITFOUCHHUH.
Mertonuka onpeaeneHuss KpUTHYECKOro JUaMeTpa Mo JuarpaMmme mpoKaIuBaeMOCTH.

Texnonozus mepmuueckou obpabomxu

OO6mras xapakTepucTUKa MPOILECCOB TepMmuueckor o0pabotku. Omxur | poma 6e3 daszoBoi
NepeKpUcTauIn3auy. PeXUM OTKUTa peKpacTaITU3aIUH.

Orxur Il poma c da3oBoil mepekpucTauM3aIUMEn: s yIydimieHus oOpadaTblBaeMOCTH, s
HU3MCJIBYCHHA 3CPHA. C(bepon,umaum{, OTKUT — TOMOI'CHHU3AllA, HOPMaJIM3alusl.

N3oTepMudeCcKuil OTHKHT.

3akanka ctanu. OCHOBHBIE MapaMeTphl Mpoliecca: Temreparypa HarpeBa, JUIMTeIbHOCTh Harpena,
CKopocTh oxyaxacHus. OCHOBHBIE TPeOOBAaHUS K 3aKAJIOUHBIM cpeaaM. MeTombl 3aKaliKu: MpoCTas,
NpephIBUCTAasl, CTymeH4yaTtas M u3orepmuyeckas. JledexTol 3akanku: oOpa3zoBaHUE TPEIIUH,
nedopMarusi, OKHCICHUE U 00e3yTIIepOKUBAHUE IIOBEPXHOCTH, METOJIbI OOPHOBI C HUMHU.

OcHoBHbBIE TTapaMeTpPhI MPOLIECCOB OTIYCKA YIIEPOAUCTHIX U JETUPOBAaHHBIX cTaneil. OOpadoTka
X0JI07I0M. BriusiHuE 3aKajKy U OTIyCKa Ha MEXaHHMYECKHE CBOMCTBA CTANIU. YIIydIlIeHUE CTAJIH.

[ToBepxHOCTHAs 3aKaliKa, BUABI U 0071aCTH IPUMEHEHUSI.

Xumuxo-mepmuueckas oopabomra

du3nvyecKkue OCHOBBI XMMHKO-TEPMHUYECKON 00paboTKH, moHsATHE O Koddduimente nuddysuu.
[lemenTanus, peKMMbl HACBHIIEHUS M TOCIEAYIOIIUX TEPMUYECKOW OOpabOTKH YIIEPOAUCTHIX U
JIETUPOBAHHBIX CTajiei, BUABI mpolecca, obiaacTu npuMeHeHus. HutporemenTaius, BUabl mpouecca,
pexumbl, oOmactu npumeHeHus. IlIlpuMenenune armocdep € aBTOMATHUYECKUM PETyIUPOBAHUEM
NOTEHIIMAJA yIiepoaa Ui Ipolecca HEMEHTAIMH U HUTPOLIEMEHTAIUH.

AzotupoBanue cranu. Cranu Ais a30TUPOBAHUSA, PEKUMBI UX TEPMHUECKON 00pabOTKH, 00IacTu
npuMeHeHus1 mporecca. [Ipouecc HU3KOTEMIEPaTypHOrO Ta30BOTO U IKHUJIKOTO A30THPOBAHMS, HX
0COOCHHOCTHU U 001aCTH TPUMECHCHHUS.

HoBble MeTOIbI XMMHUKO-TEpMHUYECKO 00paboTKu. JlazepHoe erupoBaHue.

I(oucmpykuuonuble U UHCMPYMEHmMAIbHblE Mamepuaibl

Koncmpykyuonnsie necuposannvie cmanu obuje2o Ha3HaueHus.

®a3pl, 0Opa3yemble JETUPYIOMIUMHU JIEMEHTaMU B CTaJsIX. BiusiHUe JIerupyomumx 3JIeMEeHTOB Ha
nonuMop¢u3M Keneza, Ha CBOMCTBa (epputa M aycreHuTa. BinsHue Ierupyrommx 37I€MEHTOB Ha
KMHETUKY WM30TEPMHUUYECKOrO IMIPEBpALLCHUS ayCTCHUTA. BiusHUE JIETUPYIOIIUX JJIEMEHTOB Ha
MapTEHCUTHOE TpeBpallleHue W TIpeBpalieHue npu oTmycke. OCHOBBI PallMOHANIBHOTO JIETHUPOBAHUSA
CTadd W POJb OTIEIbHBIX JIETHPYIOMHNX 31eMeHTOB. OCOOEHHOCTH TEpMHUECKOH 00paboTKH
JIETUPOBAHHBIX CTaJIEH.

Knaccudukamuss nerupoBaHHBIX CcTalled MO CTPYKTYpe B HOPMaJIM30BAaHHOM COCTOSTHUU
(mmarpamma ['mite). MapkupoBKa JIETUPOBAHHBIX CTaJled, WX NPEUMYIIECTBA IO CPABHCHHIO C
yrneponuctbiMu. JledeKTsl JerupoBaHHBIX crTaneld (mudepHbId H3710M, (IOKEHBI, OTIYyCKHas
XpynkocTh). OCHOBHBIEC TPEOOBAHUS K JISTUPOBAHHBIM KOHCTPYKITMOHHBIM cTajisiM 1o ['OCT.

Hncmpymenmanvhnvle mamepuansi

WHcTpyMeHTalbHbIE YITIEPOAMCTHIE U JIESTUPOBAHHBIE CTAJIM [T PEKYILET0 HHCTPYMEHTA, COCTaB,
MapKUpOBKa, TeEpMUUecKas 00padoTka 1 001acTi NIPUMEHEHUS.

beicTpopexymias cTanb, C€OCTaB, CBoOilcTBa. Pexumbl TepMmuyeckoil 00paboOTKH,
obnacrunpumenenus. OcHoBHble TpeboBanus 1o I'OCT k cTansiM U1l pexXyIIero HHCTPyMEHTA.

HltamnoBele cTamu Juis XOJOAHOTO W ropstuero AegopmupoBanust craiav. Cramu
JUISIU3MEPUTEIBHOTO MHCTPYMEHTA.

TBepabie MOPOIIKOBBIE CIIIABBI TSI PEXKYILETO

uHctpymeHnta.Kepamuka. CBepXTBep/ble MaTepHabl. 8



Cmanu u cninasvl ¢ 0coobLMU c8olUcmMeamu

Bricokomnpounble cTaiaud. MapTeHCUTHO-CTaperolue KOHCTPYKLMOHHBIE CTald, HUX COCTaB,
pexXuMbI 00pabOTKH U 007aCTH MPUMEHEHHS.

CrnaBel ¢ 0c000 BBICOKOW HM3HOCOCTOMKOCTBIO, COCTaB, MApKHPOBKA, TepMUdecKkas oOpaboTka u
00J1aCTH IPUMECHEHHUSI.

HepkaBeromuye XpOMHUCTBIE W XPOMOHHMKENIEBBIE CTalld, COCTaB, MapKHUPOBKA, TEepMHUYECKas
00paboTka 1 00J1aCTH TPUMEHEHUS.

XKaponpounsie cranu u cruiaBbl. OCOOCHHOCTH TOBENEHHUS CTalIM MPU HArpy3kax B OOJIACTH
BBICOKMX TEMIIEpaTyp, Mpees JNIMTSILHONW MTPOYHOCTH, MIPEIeIT MOA3y4eCTH. THITOBBIE CILUIaBhI, COCTAB,

CTPYKTypa, TepM0o0oOpaboTKa, CBOWCTBA M 0OJIACTH IPUMEHECHHS.
CraBsl ¢ 3aJaHHBIMU (PH3UICCKUMU CBOMCTBAMHU. MarHUTOMSTKHE U MAarHUTOTBEP/IBIC CIUIABHIL.

1]semnvle memannvl u cniagol

Mens u ee coiicTBa. JlaryHu, OpOH3bI OJIOBSIHUCTBIC, KDEMHHUCTHIC, aTIOMUHHUEBBIC, OCPUILIIOBBIC;
coctaB, oOmactu mupuMmeHeHus. CIlaBbl CBHHIIA W 0J0Ba. baOOWTBI, CBUHIIOBUCTHIE OpPOH3BI,
AJTIOMUHHUEBBIC TOAIIMITHUKOBBIC CIUIABHI IS JBUTATENIed BHYTPEHHETO CTOPaHUsI, TPUMETALUTNYECKUE
MOJIIIUITHAKA. AJIOMUHUN W €ro CBONCTBa. JIuTeliHbIe amOMUHUEBBIC CIUIABHI, OONIACTH MPUMEHEHUS.
JropamtoMuH, COCTaB, PEXXKUM TEPMUUYECKON 00paOOTKH, CBOMCTBA, 00JACTH IPUMEHEHUSI.

MaruueBbie nuUTEHBIe U AedhopMUpPyEeMbIe CHIaBbl, obiactu

MpUMEHEeHUs1. TUTaH W ero CIulaBbl, COCTaB, CBOWCTBA H 00JacTH

MIPUMEHEHUS.

Komnosuyuonnvie mamepuanut

Krnaccudukanus KoMIO3UIMOHBIX MaTepuasoB. Pacnpenenenue HanpspkeHUN MEXAy MaTpULed U
HanonHuTeneM. Cxembl apMmupoBaHusd. Kputuueckass uiMHa BojokHA. OCHOBBI pacyeTa CBOMCTB
KOMITO3ULIMOHHBIX MaTepUAJIOB.

Komnozutel ¢ MeTamndeckoi marpuueil. JlucnepcHoynpouyHeHHbIE KOMIIO3ULIMOHHBIE
Marepualbl, 0COOEHHOCTH MEXaHH3Ma yIpOouHeHus. J(ucrnepcHOyIpOYHEHHbIE KOMIIO3UTHI Ha
OCHOBEAJIIOMUHUIO, HUKEJIS U IPYTUX METAJLIOB.

BonokHuCTBIE KOMITO3UIIMOHHBIE MaTepralibl HA AIFOMUHUEBON Y HUKEJIEBOU

Marpunax.KoMnos3ursl ¢ HalrpaBIeHHOW KpUCTAIN3ALUEN IBTEKTHK.

[Topo1ikoBble KOMIO3UIIMOHHBIE MaTepHalbl (KEPMEThl) aHTU(PPUKIIMOHHOTO M (PUKIIMOHHOTO
Ha3zHaueHus1. OUnbTpsl.

Komnosutsel ¢ nonmmMepHoit marpunei. [lonmnMepHas MaTpunia KOMIO3UIMOHHBIX MaTEPHUAIIOB.
®denonpopmanbaeTHIHAs, STOKCUIHAS U KPEMHUHOpraHuyeckasi MaTpuLa
KOMITO3ULIMOHHBIXMaTEPUAIIOB.

Oco6eHHOCTH (PU3UKO- MEXAaHUYECKOTO MOBECHUs oauMepoB. OpraHndeckue,
3JIEMEHTOOPra-HUYECKUE U HEOPTAHUYECKHE ITOJIUMEPHI.

BosokHMCTBIE KOMIIO3UIIMOHHBIE MAaTePHAJIbl Ha MOJIMMEPHON MaTpHIle (KapOOBOIOKHUTHI,
OOPOBOJIOKHUTHI, OPTaHOBOJIOKHHUTHI).

KomMno3nunnonssle MaTeprasbl Ha NOJUMEPHON MaTpULIE C IOPOLIKOBBIM HAIIOJIHUTEIIEM
(mmacTmacchl).

Posb MOpOIIKOBBIX (TEXHUYECKHUH yIIIEpO U Jp.) U BOJOKHUCTBIX (KOP/I) HAIIOJIHUTEIEH.

Komno3uTsl ¢ KepaMH4YECKON U CTEKISHHON MaTpULIEH.

[IpuMeHeHre KOMIO3ULIMOHHBIX MaTepuaioB B aBroMoOunecTpoenun. Kopmyc u neranu Ky3oBa.
Jetanu ra3oTypOuHHBIX 1BUTrareneii. AHTUQPUKLIMOHHbIE 1eTanu. OPUKIMOHHbIE 1eTaH.
Tpynoemkueneranu ABUrareiis U Xon0Bou 4acTu. PEMOHTHbBIE KOMITO3UTBI. IIepcrieKTUBBI TPUMEHEHUS
KOMIIO3UTOB B aBTOCTPOEHUMU.

Hanomarepuansl. CTpykTypa, CBOMCTBA, IPUMEHEHUE.

5. O0pa3oBartejibHbIEe TEXHOJIOTUN 9
MGTOI[I/IKa npenogaBaHusd AUCHUIIIIMHBL <(MaTepI/IaJIOB€l[€HI/I€)) H peaim3anusl KOMIICTCHTHOCT-



HOI'O IMoAXoAa B U3JIOKCHHU U BOCHPHUATUN MATCpHaAJIa MPEAYCMATPUBACT HCIIOJIB30BAHUC CICAYIOIIUX
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OIIK-1- CtocoOHOCTh CTaBUTh U PEIIaTh MH)KEHEPHBIC U HAYYHO-TEXHUYECKHUE 3a7a4u B cepe
CBOCfIHpO(l)CCCHOHaJIBHOI}'I ACATCIBHOCTU U HOBBIX MCKAUCTTUIIMHAPHBIX HaHpaBJIeHI/IfI C
HCIIOJIb30BaHUEM €CTECTBEHHOHAYYHbBIX, MATEMAaTHUYECKUX U TEXHOJIOTUYECKUX MOJIeTei

AKTUBHBIX U UHTEPAKTUBHBIX (OPM MPOBEACHUS I'PYNIOBbIX, HHAUBUIYAJIbHbIX, ayAUTOPHBIX 3aHATUN

BCOYETAHUU C BHEAYTUTOPHOU paboTOM C 11eTb10 (POPMUPOBAHUS U PA3BUTHUA POPECCHOHAIBHBIX HABbI-

KOB 00y4aromuxcs:

- 3alMTa ¥ MHIUMBUAYaJIbHOE 00CYKICHHE BBITOIHAEMbIX 3TAIOB J1A00OPaTOPHBIX PadoOT;

- OpraHu3anys W MPOBEACHUE TEKYIIETO KOHTPOJIS 3HAHUM CTYJIEHTOB B (hOpMe OJTAHKOBOTO TECTHU-
pOBaHMUS;

- HCIIOJIb30BaHUE JIEJIOBbIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAlIUM;

- TIpoBeJleHHE KOHTPOJIBHBIX paldoT;

VnenbHBI BeC 3aHATHUN, TPOBOJMMBIX B MHTEPAKTUBHBIX (OpMax, OINpe/eeH INIaBHOM LIENbIo
o0pa3oBaTe’abHON MpPOrpaMMbl, 0COOEHHOCThIO KOHTHHIEHTa OOYy4YarOLIMXCS M COAEp)KaHUEM JUCIH-
IIMHB «MarepuanoBeieHue» U B LeJIOM N0 JucuuIuinHe cocrtapisieT 40 % ayIuTOpHBIX 3aHATHH.
3aHATHUS JEKIUOHHOTO TUIIA COCTABIISAIOT 66,6% OT 00beMa ayAUTOPHBIX 3aHATHUI.

6.0O1eHoOYHBIE CpeaCcTBA /51 TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH, MPOMEKYTOYHOM aTTeCTAIMU 10
HTOraM OCBOCHUSA IMCHHUILIMHBI U YUeOHO-MeToAuYecKoe odecreyeHrne caMoCTOATEeIbHO padoThl
CTYIEHTOB

B mporiecce o0ydeHws UCIIONB3YIOTCS CIEAYIONTNE OICHOYHbBIE (POPMBI CaMOCTOSTEIHLHOU pabo-
THI CTYJEHTOB, OIICHOYHBIE CPEICTBA TEKYIIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEXYTOYHBIX aTTECTa-
IUi1:

Texkymuii KOHTPOJIb YCIIEBAEMOCTH M TIPOMEKYTOUYHON aTTECTAIlUN TTPOBOISATCS 10

CIEIYIOIIUMKPUTEPUSIM;
- OTBETHI CTY/ICHTA Ha BOIIPOCHI KapPT TEKYIEro KOHTPOJIS,
- 3ammTa JJabopaTopHbBIX padoT;
- BBINIOJTHEHUE KOHTPOJBHBIX PadoT.

6.1. ®oHI OLIEHOYHBIX CPEACTB /IJIsl IPOBEACHUS MPOMEKYTOYHOM aTTeCcTAlMU 00y4arouXCsl
NOAUCHMILINHE (MOTYJIIO0)
1. ITepedyeHp KOMIETEHITMHI C yKa3aHUEM 3TAroOB WX (OPMUPOBAHUS B MPOIECCE OCBOCHUS
00pa30-BaTeIbHON MPOTrPaMMBI.

B pesynbrare ocBO€HUS AUCIUILTHHBI (MOAYIS) (GOPMUPYIOTCS CIEAYIOIINE KOMIETEHIINH:

Kon B pe3yabrare ocBoeHusi 00pa3oBaTe/ibHOM IPOrpaMMBbl
KOoMIIe- 00yuyarouiicsiI0/KeH 00/1a1aTh
TeHIUH
OIIK-1 CrocoOHOCTBIO CTaBUTh M peELIaTh WHKEHEPHbIE M HayYHO-TEXHHUYECKUE

3amaun B cdepe cBoerd mNpodecCHOHAIBHON NEATEIbHOCTH M HOBBIX
MCKAUCHUIIIIHUHAP- HBIX HaHpaBJ’IeHHﬁ C HUCIHOJIBb30OBaAaHHUEM
€CTECTBEHHOHAYYHBIX, MATEMaTHUECKUX U TEXHOJIOTHICCKUX MOICIICH

B nmponecce OCBOCHUA O6p8.30BaT6HLHOI>'I nporpamMmsbl JaHHBIC KOMIICTCHIIMU, B TOM YHUCJIC HX
OTACIbHBIC KOMIIOHCHTHI, (bOpMI/IpyIOTCSI IIO3TAITHO B XO0A€ OCBOCHHUA O6y‘~IaIOHII/IMI/IC$I JUCHUIIIINH (MO-
z(yneﬁ), IMPAKTHK B COOTBETCTBUU C y‘{e6HLIM IJIAaHOM M KaJICHAAPHbIM l"pa(bI/IKOM yqe6Horo nponecca.

2. Onucanue noxkasareJjieil 1 KpuTepHeB OLlCHUBAHUS KOMIIeTeHIUI, GopMupyeMBbIX
NMOUTOraM OCBOCHHMS JMCIUILIMHBI (MOLYJIs), OMUCAHHME IIKAJ OLCHUBAHMS.
[Toxa3zareneM OIEHWBAaHMS KOMIIETEHIMI Ha Pa3IMYHBIX dTamax MX (HOPMUPOBAHUS SBISETCS
JOCTHKEHUE 00yUaroIUMUCS IUIAHUPYEMBIX pe3yIbTaTOB 00yUeHHsI O AUCHUILINHE (MOAYIIIO).
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Kpurepun

Iloka3arenn OneHMBaAHHA
2 3 4 5
3HATh: OO0yuaromuiics OO6yuaromuiics gemMon- | OOydJaronuiics ae- OO6yuaromuiic
s
-OCHOBHBIE IEMOHCTPUPYET CTPUPYET HEIIOJITHOE MOHCTpHpPYET Ya- JIEMOHCTPUPY-
)51
BCIIOMOTATeNb- | IOJIHOE OTCYT- COOTBETCTBUE CIIEAYIO- | CTHYHOE COOTBET- €T MOJIHOE CO-

HBIC MaTCpHUaJIbl

JUTSL
MIpUMEHEe-
HUSA TIpU
JKC-
TTyaTaluuu
u

pPEMOHTE TpaHC-

IIOPTHBIX,

TPaHCIOPTHO-
TEXHOJIOTHYE-
CKHX MaAllluH H"
000pyI0BaHUS.

- COCTaB,
CTPYK-

Typy 1
CBOMCTBa

KOHCTPYKIIMOH-
HBIX
Marepua-

JIOB Pa3/IMYHbIX

KJIaCcCOB.

CTBHC MJIX HCIO-

CTaTO4YHOEC COOT-

BCTCTBUC CIICAY-

FOIIMX 3HAHUU:

OCHOBHBIX U

BCIIOMOI'arciib-

HBIX MaTEpPHUAIOB
JUTA TIPUMEHEHHUS
MIpY SKCILTyaTa-
MU U PEMOHTE

TPAHCHOPTHBIX,
TPaHCIIOPTHO-
TEXHOJIOTHYCCKHU
X

MaIluH 1 000py-

JOBaHUs.

[TonHoe otcyT-
CTBHUE WJIN HEJO-

CTAaTO4YHOC COOT-

BETCTBHUC CIICOAY-

IOIUX 3HAHUH:
COCTaBa, CTPYK-

TypbI U CBOMCTB

11870, ¢ 3HAHHWH: OCHOB-

HBbIX U BCIIOMOTI'aTCJIb-

HBIX MaT€pualibl IJId

MMPUMCHCHUA TTPH IKC-

Iryaraioiyi 1 pECMOHTC

TPaHCIIOPTHBIX, TPAHC-

IIOPTHO-
TEXHOJIOTHUECKUX Ma-
IIMH U 000pyIOBaHUS.
Jlomyckarorcs 3Ha4u-

TCJIBHBIC OH_II/I6KI/I, IIpo-

SABJIIACTCA HEAJOCTATOY-

HOCTb 3HaHUM, 110 PALY

nokaszarenei, ooydatro-

MHﬁCﬂ HUCIIBITBIBACT

3HAYUTENbHBIE 3aTPY/I-
HEHUS [P ONepUpPOBa-

HHU 3HAHHAMU IIPHU UX

IEPCHOCC Ha HOBBIC
CH-

Tyaluu.
Henomnxoe coorBeT-

CTBHUC CJICAYIOIIUX 3HA-

CTBUEC CIICAYIOIIUX

3HAHUIT: OCHOBHBIX
Hu

BCIIOMOTI'aTCJIbHBIX

MaTtcpuaJibl IJId

INPpUMCHCHUA IIpU

IKCILTyaTalluu U pe-

MOHTE TPaHCIIOPT-
HBIX, TPAHCIIOPTHO-
TEXHOJOT'NYCCKUX

MaIIfH U 000pyIo-

BaHMsI, HO JIOTyCKa-
IOTCSI HE3HAYUTED-
HbIE OIIINOKH, He-
TOYHOCTH, 3aTPy-
HEHHUS TIPU
aHaJIUTHU-

YECKHUX ONEepaIusX.

YacTUYHOE COOTBET-

CTBUEC CIICAYIOIIUX

3HAHWM: COCTaBa,

CTPYKTYpBI U
CBOMCTB KOHCTPYK-

IMUOHHBIX MaTcpUa-

OTBCTCTBHC

CIIeTYIOIITUX
3HAHUU: OC-
HOBHBIX U

BCIIOMOT a-

TCJIBbHBIX
mare-

puansl s
MIPUMEHEHUS
P SKCIUTya-
TalWH U pe-

MOHTE TpaHC-
MOPTHBIX,
TPaHCIIOPTHO-
TEXHOJIOTHYE-
CKUX MaIluH U

o0opymoBaHus
CcBOOOJTHO oOITe-

pupyeT
npuoo-

PETCHHBIMU

3HaHUAMU.

IlonHoe 0095-

BETCTBHE CJIC-




KOHCTPYKIMOH-
HBIX MaTepHaloB

Pa3IMYHBIX KJIaC-

HUM: COCTaBa, CTPyK-
TYpbI U CBOMCTB KOH-

CTPYKLIMOHHBIX MaTe-

JIOB PA3JIMIHBIX
KJ1aCCOB, HO J0ITyC-

KaroTCs HC3HA4YU-

JYIOIINX 3Ha-

HHUH: COCTaBa,

CTPYKTYpPBI U

COB PHAJIOB pa3IUYHbIX TeJIbHBIE OLIMOKHY, CBOMWCTB KOH-
KJaccoB. JlomyckaloTcs | HETOYHOCTH, 3a- CTPYKLIMOHHBI
X
3HAUUTENbHBIE OIIHO- TPYAHEHUS NP aHA- | MaTepUaIoB
KU, IPOSIBIISIETCS HEZIO- | JIMTMYECKUX Olepa- | pa3IndHbIX
CTaTOYHOCTh 3HAHWH, IVSIX. KJIaCcCOB, CBO-
IO PSITy TTOKa3aTeNe, 0O0/THO oTepH-
oOyyJaromuiicst ucIbl- pyet npuoOpe-
TBHIBACT 3HAYUTEIILHBIC TEHHBIMH 3Ha-
3aTpyAHEHUS MIPH OTIe- HUSIMH.
PHPOBaHMY 3HAHUSIMHU
NIPH UX TIEpEeHOCe Ha
HOBBIE CUTYyallUH.
yMeThb: Oo6yuarommuiics OOyyaromuiics nemoH- | OOyuatomuiics ne- | OOyuatromuiic
s
- IPaBUJIBHO HE yMeeT WJIH B CTpUpPYET HETOJIHOE MOHCTpHpYET Ya- JI€MOHCTPUPY-

BbIOMpATh Mare-
puaJl, Ha3Ha4daThb

ero o0paboTKy
c

LEJIBIO MOJIyYEC-

HEI0CTAaTOYHOU
CTCIICHU yMeeT

IIPpaBUJIbHO BbI-

Ouparb
marepua,

COOTBETCTBUE CIIEAYIO-
IUX YMEHUU: TIpa-

BHUJIBHO BBI6I/IpaTL Ma-

TEpHaAJI, Ha3Ha4aThb €ro

CTUYHOC COOTBECT-
CTBHUC CJICAYIOIIUX

YMEHHIA: TPABUIILHO

BBIOMPATH
Marepua,

€T IIOJIHOEC CO-
OTBCTCTBHUC

CIIETYIOITUX

YMEHMH: TIpa-
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HUS 3aJJaHHOU

CTPYKTYpPBI U

CBOICTB, 00€ec-
IICYNBAOIIINX
BBICOKYIO

HaaACKHOCTh U

JOJITrOBCYHOCTD

neTaneu
MaIlI1H;

- OLCHUBATh H

MMPOrHO3UpPOBAT
b

IIOBCACHUC
Ma-

Tepuana u Tpu-

YUHBI
OTKa30B

MPOAYKIUU O]

BO3/I€HICTBUEM
Ha HUX pa3jiny-

HBIX 3KCILTyaTa-

OUOHHBIX

bak-

TOPOB.

Ha3Ha4yaThb €10

00paboTKy c 11€-

JIbIO TOTYYEHUS
3aIaHHOU CTPYK-
Typbl U CBOKCTB,

o0ecrieynBaroIu
X

BBICOKYHIO HaJICK-

HOCTBb U JOJIT'O-

BCYHOCTH
neraneu

MalIuH.

He ymeer niu B

HEIOCTATOYHOH

CTCIICHU YMECT

OLICHUBATh U
npo-

THO3UPOBATH I10-
BCACHHUE MaTCpu-

ajila 1 MIpUYNHBI

OTKa30B IIPOAYK-

[IUH 10 BO3AEH-

CTBUEM Ha HUX
pa3IMYHBIX JKC-
IUTyaTallMOHHbBIX

(akropoB

00paboTKy C 1eNbIo

MOJTYYEHHUS 3aJaHHOU

CTPYKTYPBI U CBOWCTB,
00eCcreYrBaOIIUX BbI-
COKYIO HaJIC)KHOCTb U

JOJIrOBCYHOCTH ACTAa-

Jer MamuH. [Jomycka-

IOTCA 3HAYHUTCIIBHBIC

OIINOKH, TPOSBISETCS

HEAOCTATOYHOCTDb YMC-

HUU, 110 psAy MTOKa3a-

Tenel, o0yJaromuncs

HUCIIBITHIBACT 3HAYU-

TEJIbHBIC 3aTPyIHEHUS

IIPY OTIEPUPOBAHUU
YMEHUSIMU NIPH UX I1e-

peHoce Ha HOBBIE
CHUTY-

aluu.

IMpaBUJIbHO OIICHHUBATDH

Y IPOTHO3UPOBATH I10-

BCACHHUC MaTcpuraia 1

IMPUYIUHBI OTKA30B IIPO-

JIYKIIUU TIO]T BO3JIEH-

CTBUCM Ha HUX pa3inyi-

HBIX JKCILITyaTallHOH-

HBIX QakTopoB. Jlomyc-

KaroTCs 3HAYUTCIBbHBIC
OI_HI/I6KI/I, MMPOABIIACTCA

HEOOCTATOYHOCTDb YMC-

Ha3HayaTh ero oopa-

OOTKY C IIEJIBIO TIO-

JIy4eHUs 3aJJaHHOU

CTPYKTYpPBI U

CBOICTB, 00€ecIeun-

BaroOiux BBICOKYIO

HaAeKHOCTD U J0JI-

TOBCYHOCTbH I[eTaJ'IefI

MallliH. YMEHUs

OCBOCHBI, HO I0ITyC-

KaroTCsa HC3HAYH-

TCJIIbHBIC OH_II/I6KI/I,

HETOYHOCTH, 3a-

TPYAHEHMS [IPU aHa-

JUTUYECKUX OTepa-
IUAX, IEPEHOCE

YMEHUH Ha HOBBIE,

HCCTAaHAAPTHLIC CU-

TyaIluH.

YacTHaHOE COOTBET-
CTBHUE CJIETYIOLIUX
YMEHUM: IPABUIIBHO
OILICHUBATh N HpO-
FHO3I/IpOBaTI> IIOBC-
JIeHUEe MaTepuaa u
HpI/I‘-II/IHI)I OTKa30B
MPONYKIIMH 10T
BO3JIEHCTBHEM Ha

HHUX pa3JIMYHBIX 3KC-

BUWJIBLHO BBLIOU-

parb
Marepua,

Ha3HAYaTh €ro
00paboTKy ¢
LEJTBIO MOJTY-

YeHus 3aJaH-

HOH CTPYKTY-

PBI ¥ CBOMCTB,
o0ecrneurBa-
IOIIIHUX BBICO-
KYIO HaJIeX-

HOCTb M O0JI-

TOBCYHOCTH
JeTajieu Ma-

mH. CBoOo-
HO OIEPHUPYET

puoOpeTeH-
HBIMU YMCHU-

SIMU,
MIPUMEHSI-

€T UX B CUTYya-
IUSIX TIOBBI-
IICHHOM CJI0XK-
HOCTH.
Ilonnoe coot-
BETCTBUE ClIe-
JTYIOIIHUX yMe-
HUW: IIPaBUJIb-
HO OI_[CHI/IBalTZI:

Y [IPOTHO3UPO-




HHﬁ, 110 psAay IOKa3a-

Tenel, o0yJaromuncs

WCIIBITBIBAET 3HAYU-
TEJbHBIE 3aTPYIHEHUS
IIPY OTIEPUPOBAHUU
YMEHMSIMU TIPH UX TIe-

peHoCe Ha HOBBIE
CUTY-

aInu.

IUTyaTallMOHHBIX

(dhakTopoB. YMEeHUS

OCBOCHBI, HO JIOITyC-
KalOTCS HE3HAUH-
TENbHBIEC OITUOKH,
HETOYHOCTH, 3a-

TPYAHEHUS MIPH aHa-

JUTHUYECKHUX OIepa-
[USIX, TIEPEHOCE

YMCHI/Iﬁ Ha HOBBLIC,

HCCTAaHAApPTHBIC CU-

Tyaruu

BaThb IIOBCAC-

HUC
mMarcepuajia

nu HpI/I‘II/IHI)I
OTKa30B MpPO-
JYKIIMH TIO]T
BO3JCHCTBHEM

Ha HUX pas-

JTUYHBIX JKC-
TJTyaTaluoH-

HBIX
(bakTopoB.

CBo0OoxHO
OIepUpyeT
npuoOpereH-
HBIMH YMEHH-

MU,
IIPUMEHS-

T UX B CI/ITya-
LIUSX TIOBBI-
IIEHHOH! CJIOXK-

HOCTH.
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BJIAJETh:

METOZaMH BbI-
060pa OCHOBHBIX
¥ BCIIOMOTa-
TEJBHBIX MaTe-

pHUanoB s

MPUMEHEHUS
IIpH KCIUTyara-
U ¥ PEMOHTE

TPAHCIIOPTHBIX,

TPaHCIIOPTHO-
TEXHOJIOIHYe-
CKUX MAIlluH U

00opynoBaHus

OO6yuaromuiics

HE BIAJEET WIH B
HEI0CTAaTOYHOU
CTEIEHH BIAZEET
METOIaMH BBIOO-

pa OCHOBHBIX U

BCIIOMOIarcib-
HbIX MaTCpHaJIOB
JJI1 IPUMCHCHU A

IIpH dKCILTyaTa-

LU U PEMOHTE
TPaHCIIOPTHBIX,
TPaHCIIOPTHO-

TCXHOJOTHYCCKHN
X

MaIliH ¥ 000py-

OBaHUS.

He Bianeet unu

B HEJTOCTaTOYHOM
CTENEeHHU BIa/ieeT
HaBBIKaMHU T10 UC-
MOJIb30BAaHUIO CO-
BPEMEHHBIX KOH-
CTPYKILIMOHHBIX
MaTepuasoB B
MPAKTUYECKON
JEeSATEIbHOCTH 110
TEXHUYECKOMY

00CITyKUBAaHHUIO
u

TEKyIIeMy pe-

MOHTY TpaHC-

Oo6yuatomuiics
BIIAJICET

METOZaMH BBIOOpa OC-
HOBHBIX U BCIIOMOTa-
TCJIbHBIX MaTCpUaJIOB
JUTS IPUMEHEHUS TIPU

IKCILTyaTalluu U pe-

MOHTE TPAHCIIOPTHBIX,
TPaHCIOPTHO-
TEXHOJIOTUYECKUX Ma-

IIMH ¥ 000pyA0BaHHS
B

HEIIOJIHOM 00BbeME, J10-
IyCKarOTCs 3HAYNTEIb-
HBbI€ OIIMOKH, ITPOSIBIIS-

C€TCA HCEAOCTATOYHOCTD

BJIaACHUS HaBbIKaMH
10

pAly OKa3arenei,

00yJaronIuiicst UCIbI-

TBIBAET 3HAYUTEILHBIE
3aTPyIHEHUS MIPH MPU-
MEHCHUHN HABBIKOB B
HOBBIX CUTYyaIHsIX.
OOyuJaromuiicst HaBbI-
KaMU 110 HCII0JIb30Ba-
HUIO COBPEMEHHBIX
KOHCTPYKITMOHHBIX Ma-
TEepHUAaJIOB B PaKTHYe-
CKOU JIEATEILHOCTH 110

TEXHUYECKOMY 00CITy-

JKMUBAHUIO U TCKYLIEMY

PEMOHTY TPaHCIIOPT-

OO6yuaromuiics 4a-

CTHYHO BIIQJICET Me-
TOJlaMH BBIOOpA OC-
HOBHBIX U BCIIOMO-

raTeJIbHbIX MaTepH-

aJIOB IJId IPpUMCHE-

HUs IIPU DKCIUTyaTa-
LU U PEMOHTE
TPaHCIIOPTHBIX,

TPaHCIIOPTHO-

TEXHOJIOTMYECKHUX
MaIuH 1 000pyI0-
BaHUs, HABbIKH

OCBOCHBI, HO I0ITyC-

KaroTcCss HE3HaA4YU-

TEJIbHEIE OIIHOKH,

HCTOYHOCTH, 3a-

TPYIHEHUS MPU aHa-
JIUTUYCCKUX OIcpa-
LUAX, IEPEHOCE
YMEHHI Ha HOBBIE,
HCCTAaHAAPTHLIC CU-
TyaluH.

YacTHYHO BlIagceT
HaBbIKaMH 110 UC-
10JIb30BAHUIO CO-
BPCMCHHBIX KOH-

CTPYKLIMOHHBIX Ma-

TCPHUAJIOB B IIPAKTHU-

YeCKOH eSITEILHO-

OO6yuaromuiic
A

B TIOJTHOM 00b-
eMe BIIajeeT
METO/IaMH BblI-
0opa OCHOB-

HBIX 1
BCIIOMO-

rarcjIbHbIX Ma-
TCpUAJIOB IJIA
IMPUMCHCHUA

IIPU KCIUTya-

Taluu U pe-
MOHTE TpaHC-
MOPTHBIX,

TPaHCHOPTHO-

TEXHOJIOTHUYC-

CKHUX MalluvH 1

o0opynoBaHus

b

CcBOOOIHO
MIPUMEHSET
MOJIyYEHHBIE
HaBBIKU B CU-
Tyarusx 1mo-
BBIIIICHHOM
CIIOKHOCTH.

B HOJIHOM O0b-
eMe BJIaJIceT
HaBBIKAMH 110

HCIIOJIb30BaA-

HUIO COBpE-

MEHHBIX KOH-
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NOPTHBIX U

TPaAHCIIOPTHO-

TCXHOJIOTUYCCKH
X

MaIlvH 1 000py-

JOBAaHUs.

HBIX U TPAaHCIIOPTHO-

TCXHOJOTHYCCKUX Ma-

HIMH U 000pyA0BaHUs

B HEIIOJIHOM OOBEME,
JIOTTYCKAIOTCS 3HAUU-
TEJbHBIE OITUOKH, MPO-
SBJISICTCS HEIOCTATO-
HOCTb BJIa/ICHUS HaBbI-
KaMH 10 psiTy MoKa3a-
teneit, O0yuaronmiics
UCIBITHIBACT 3HAYH-
TebHBIC 3aTPYTHECHUS
pU IPUMEHEHUHU

HaBBIKOB B HOBBIX CH-

Tyanusx.

CTH I10 TCXHUYCCKO-

My OOCITyKHBaHHUIO

U TEKyLIEMY PEMOH-

TY TPAHCIIOPTHBIX U
TPAHCIIOPTHO-
TEXHOJIOTHUECKUX
MaIIfH U 000pyIo-
BaHMsI, HABBIKH
OCBOCHBI, HO JIOITyC-
KarOTCSl HE3HAYH-
TENbHBIEC OITUOKH,
HETOYHOCTH, 3a-
TPYAHCHUS TPH aHa-

JJUTUYCCKUX OIIcpa-

IUSIX, TIEPEHOCE
yYMEHUI Ha HOBBIC,
HECTaHapTHBIC CH-

TyalWH.

CTPYKLIMOHHBI
X

MarcpuaoB B

MPaKTUYECKOU

ACATCIIbPHOCTU
0 TeXHUYe-
cKoMy o0cy-
KHUBAHUIO U
TEKyIIeMy pe-
MOHTY TpaHC-
MOPTHBIX U
TPaHCIOPTHO-
TEXHOJIOTHUYC-
CKUX MAIllUH U

o0opynoBaHus

5

CcBOOOJTHO
MIPUMEHSET
MOJTyYCHHBIC
HaBBIKH B CH-
Tyanusx mo-
BBIIIICHHOM

CJIO)KHOCTH.
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IIkamer OLCHHUBAHUA PC3YJIbTATOB HpOMeX(YTOQHOﬁ arTeCTallu U UX OIMMCAaHUC!:

Dopma npomescymouHoil ammecmayuu 6 mpemovem cemecmpe: IK3ameH.

[IpomexxyTounas arrectauusi oOydaromuxcsi B (opme 3K3aMeHa MPOBOJUTCS IO pe3yJbraTam
BBITMIOJTHEHUSI BCEX BUJOB yueOHOU paboThl, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM IO JAHHOW AMCLHU-
MHE (MOMYJIO), TMIPH 3TOM YYUTBIBAIOTCS PE3YJBTAaThl TEKYIIET0 KOHTPOJS yCIIEBAEMOCTH B TEUEHHUE
cemectpa. OneHKa CTENeHU IOCTHKEHHUS OOy4arolIMMHUCS IUIAHUPYEMBIX pe3yJabTaToB OOy4YEHUS I10
JUCHUIUINHE (MOZYNIO0) MPOBOAUTCS IPENONABATENEM, BEAYLIUM 3aHATUS 10 JUCHMILIMHE (MOAYIIIO)
METOIOM 3KCIepTHOI oneHkH. [1o uToram mpomMexyTO4HOM aTTecTaly Mo AUCUUIIIMHE (MOAYIO) BbI-
CTaBIISICTCS OLICHKA KOTIIMYHO», «XOPOILIO», KYIOBIECTBOPUTEIHHO» WU «HEYJOBIETBOPUTEIHLHOY.
Cmyoenmsl, Komopwvie GbINOIHUIU 8CE BUObL YUEOHOU pabomuvl, npedycmMompeHuvle pabouel npocpam-
Mol no oucyunaune «Mamepuanogeoenuey. 8bINOTHUIY U 3AWUMUTU TaDOPAMOpHble pabombyl, HAnUca-
JIU KOHMPONLHYIO pabomy HA NONONCUMETbHYIO OYEHKY CYUMAIOMCS NOO20MOBLEHHbIMU K NPOMENCY-
MOYHOU ammecmayuu.

HlIxana ouenusanusn Onucan
ue

Buvinonnenul 6ce 6uowvi yuebHnou pabomwi, npedycmMompeHHbvle y4eOHbim
naanom. Cmyoenm OeMoHcmpupyem coomeemcmeaue 3HAHUl, YMeHul,
HABLIKOG NPUBEOCHHBIM 8 MabIUYax nokazamesnetl, onepupyem npuoo-
PEMEHHbIMU  3HAHUAMU, YMEHUIMU, HABbIKAMU, NPUMEHsem Ux 6
Omnuuno cumya- yYusx NnoswvlueHHol ciodxchocmu. Ilpu smom mozym Owvimo
OONYWeHbl He3HauumenbHbvle OWUOKU, HEeMOYHOCMU, 3aMpyOHEeHUs
npU AHATUMU- YeCKUX ONepayusx, nepeHoce 3HAHUL U YMeHUll Hd
HOBble, HECIMAH-0aPMHbLe CUMYAYUU.

Buvinonnenul 6ce 6uovi yuebnotu pabomwi, npedycmompeHtovle yueOHbim
naanom. Cmyoenm 0eMoHcmpupyem HenoiHoe, NpasuibHoe coomeem-
cmeue 3HAHUL, YMeHUll, HABLIKO8 NPUBCOEHHbIM 6 MabIUYax
nokaszame- Jei, aubo eciu npu dmom OvLIU OonyujeHvi 2-3
HecywecmeeHHble OUUOKU.

Xopowo

Buvinonnenul 6ce 6uowvl yuebnou pabomol, npedycmompeHtble y4eOHbiM
niarnom. Cmyoenm 0eMoHcmpupyem coomeemcmaue 3Hanull, 8 Komo-
Yoosremsopumensio POM oceeujeHa OCHOBHAs, Haubolee 8AXCHAs YaACMb Mamepuand, HO
npUIMOM OONYyueHa 0OHA 3HAYUMENbHASL OUUOKA UL HEMOYHOCHb.

He e6wvinonnen oo0um uiu 6onee 6uoos yuebHou pabomul,
npedycmompen- Hulx yueOHviM nianom. CmyoeHm OemMoHCmpupyem
HenoiHoe coomeem-cmeue 3HAHUll, YMeHUll, HA8bIKO8 NPUBCOECHHbIM 8
maoauyax noxkazame- Jneu, OONYCKAIOMCS 3HAYUMENbHble OWUOKU,
NPOSIBISAEMCS OMCYMCmeue 3HAHUU, YMEHUl, HABbIKO8 NO psidy
nokazameineti, CmyoeHm UCNbIMbLEA- em 3HAYUMeENbHble 3ampPyOHeHUs
npu ONepupoBaHuU 3HAHUAMU U YMe- HUSAMU NpU UX NepeHoce Ha
HOBble CUMYayUU.

Heyoosnemeopumenvn
0

DOoHABI O1LIEHOYHBIX CPEACTB NPEACTABJ/ICHBI B IIPUJI0KCHUN 2K paﬁoqeﬁ nporpamme.
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7. YueOHO-MeToan4ecKkoe H MH(pOopMAIIMOHHOE 0OOecnedeHne JUCHMIIIIHUHbI.

a) Ocnoenas tumepamypa.
1. MarepuanoBeieHrE B MalIMHOCTPOEHUU [ DNEKTPOHHBIHN pecypc]: yueOHuK A1 By30B B 2 4. Yacts 1

/AM. AnackuH [u ap.]. — DnekTpoH. g1aH. — Mocksa: IOpaiit, 2021. — 258 ¢. — Pexxum poctyna:
https://urait.ru/viewer/materialovedenie-v-mashinostroenii-v-2-ch-chast-1-471897#page/1. — 3ar.
COKpaHa.
2. MarepuanoBeieHHe B MAIIMHOCTPOEHUH [ DNIeKTPOHHBIN pecypc]: yueOHuUK 1Jid By30B B 2 4. YacTs 2
/AM. AnackuH [u ap.]. — DnekTpoH. gaH. — Mocksa: IOpaiit, 2021. — 291 ¢. — Pexxum
nocryna:https://urait.ru/viewer/materialovedenie-v-mashinostroenii-v-2-ch-chast-2-471898#page/1
0) Hononnumenvuas rumepamypa:

1. IInomkuH B.B. MarepuanoBenenue: y4eOHUK [DNeKTpOHHBIH pecypc| : y4eOHMK A BY30B —
OnexTpoH. AaH. — Mocksa : FOpaiit, 2021. — 408 c. — Pexum poctyna: https://urait.ru/viewer/
materialovedenie-468556#page/1 — 3aru. ¢ 3xpaHa.

B) MPOrpaMMHOE 00ECIIEYCHNE U HHTEPHET-PECYPCHI:
[Tone3nple yueOHO-METONNYECKHE U HHPOPMAIIMOHHBIC MAaTepUAITBI TIPECTABIICHBI HA
caritax:http://mospolytech.ru/index.php?id=5960
http://supermetalloved.narod.ru/12.pdf
http://metall-2006.narod.ru/metall _slaid_lekcia.html http://www.zodchii.ws/
downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

8. MarepuajibHO-TEXHHYECKOE o0ecneyeHne TUCHUNIHHbI

Howmep O6opynoBanu
ayJIuTopu e
u
130 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6
4 mt. TBepaomep Poxsemra TP 5006 (1 mt.)
Muxkpotsepaomep [IMT-3M (2
mtT.)JIyma bpunenns — 6 mr.
Muxkpockon AJIBTAMMU (4 mT.)
IIpoexTop
130 Onexrponeub (Habeprepm 1280°) — 1 .
7 Onexrponeus (Cuonm 1100°) — 2 .

Onextponeus (ITK-PK-10/12 1280°) —

1. Teepnomep «bpunemis» Tb5004 — 2

LIT.

Teepnomep Poksesna TP 5006 — 1 mt.

[Teus mydenbuas [IM-10 — 2 mir.

[HonuposaneHblit cTaHok StruersTegraPol- 11 - 1 mT.
Otpesnoii ctanok StruersLaboton — 3 -1 miT.
YcTaHOBKa Ul TOPLIEBOM 3aKAJIKU

VYcranoBka juist anektporpasienus Struers Lectro Pol -5. (1
mT.)OTpesHoit cranok (1 mit.)

YcranoBka Juist 3anpeccoBku 00pa3uos (1
wt.)Bonsr™erp — 4 mrt.

®dotosnekrpudeckuil konopumerp KF-77
[TaeBMaTnueckuii mndoBagIbHO-TIOTUPOBANIbHBIN cTaHOK P-20FS-1-R5
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http://mospolytech.ru/index.php?id=5960
http://supermetalloved.narod.ru/l2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

130

NEXSYS ImageExpert™ Sample 2 [Iporpamma ajis KaueCTBEHHOTO aHATU3a

9 M300paKEeHH CTPYKTYpP METOIOM CPaBHEHHS C ATAJOHHBIMH IIKaiaMu MHKpO-
ckor Axiovert 40MAT — 1 .
131 Teepaomep Poksenna TP 5006 (1mt.)
3 [IpoekTop + 3kpan
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Muxkpockorn MUM-7 (9 mwit.)
IIpoexrop
131 Muxkpotsepaomep [IMT-3M (1 mt.)
4 [Ipecc nis 3anpeccoBku 00pa3ioB
131 Muxkpockorn AJTBTAMMU (1 mrr.)
6 Muxkpockon MUM-7 (1 mt.)
Teepnomep Cynep- Poksern
TKC-1MIIpoekTop

9. MeToau4ecKkne peKOMEHIAIUH /IS CAMOCTOATEIbHOH Pa00ThI CTYACHTOB

CamocTosiTenbHas paboTa SBISETCS OJHUM W3 BHUAOB YUEOHBIX 3aHATHH. L{ens camocTosTenbHON
paboThl — MPaKTHUECKOE YCBOCHUE CTYJCHTaMU BOIIPOCOB METPOJIOTUH, CTAHJAPTH3AMU U cepTH(UKa-
IIU1, PaCCMAaTPUBAEMBIX B TIPOIECCE U3YyUEHUS TUCITUTIITUHBI.

AyI[I/ITOpHaH CaMOCTOSTCIIbHAs pa60Ta 110 JUCHUIIJIMHE BBIIIOJIHACTCA HaA y‘IGGHBIX 3AHATUAX 10
HEIMOCPEACTBEHHBIM PYKOBOICTBOM ITPETIOAABATEIS U 110 €T0 3adaHHIO.

BHanI[I/ITOpHaSI CaMOCTOSTCIIBHAs pa60Ta BBITIOJIHSACTCS CTy,Z[eHTOM 110 3aJaHUIO HpenonaBaTenﬁ,
HO 0€3 ero HeMOCPECTBEHHOTO YUaCTHs

3aga4yu caMOCTOATEIbLHOM PadOThI CTYIEHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTENILHON yueOHOH padoThI;

- OCBOEHUE COJIeP)KaHUS AUCLIUIIIINHBL;

- yriryOlieHue Coiep KaHusl U 0CO3HAHHE OCHOBHBIX OHATHH AUCHUIUINHBL;

- HCII0JIb30BaHUE MaTepuaja, COOPaHHOIO U MOJIyYEHHOI'O B XOZ€ CaMOCTOSITENIbHBIX 3aHATHH 11
3G dEKTUBHOM MOITOTOBKH K 3K3aMEHY.

Bujbl BHeay1MTOPHOH CaMOCTOATEJIBbHOM PadoThI:
- CAaMOCTOATEIbHOE U3yUYEHHUE OTAEIbHBIX TEM AUCLMILIIUHBL

- IOATOTOBKA K JICKIITMOHHBIM 3aHATUSM;

- IOITOTOBKA K J1a00paTopHBbIM padoTaM;

- BBIIIOJIHEHUE JOMAITHUX 3aJaHUi 110 3aKPEIUICHUIO TEM;

- BBIIIOJTHCHUE NJOMAIITHUX BaI[aHI/Iﬁ 10 PCIICHUIO TUITMYHBIX 3a1a4 U ynpamHeHI/Iﬁ;

- cocTaBJieHHE U 0OopMIICHHE JOKIaI0B U pedeparoB Mo OTAECTbHBIM TEMaM IIPOrPaAMMBbI;

- Hay4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTYJCHTOB;

- y4acTHe B TEMaTHUECKUX JIUCKYCCUSIX, OJIMMIIUA]IAX.

Jly1s1t BeIMOSTHEHUS JTI000T0 BHJIa CAMOCTOSITEILHON pabOThl HEOOXOAUMO TIPOUTH CIASAYIOIIHNE ITa-
IIbI:

- OIPEENICHUE 1IeJIU CaMOCTOSITENIbHOM paboThI;

- KOHKpEeTHU3alus 03HABATEIbHOM 3a/1a4H;

- CaMOOIIEHKa FOTOBHOCTH K CaMOCTOSITENIbHOM paboTe;

- BBIOOD a/IeKBaTHOI'O CII0co0a AeHCTBUS, BEAYIIETO K PEIICHHUIO 3a/1a4u;

- IJITAHUPOBaHHUE PabOTHI (CAMOCTOATEIHLHON MIIM C TIOMOIIBIO IIPEToIaBaTelis) Hal 3aJaHUEM;

- OCYIIECTBJICHUE B MPOLIECCE BHIIOIHEHUSI CAMOCTOATENBHON pabOThl CAMOKOHTPOJIS (IIPOMEXKY-

TOYHOT'O M KOHEYHOTO) pe3ybTaToOB pabOThl U KOPPEKTHUPOBKA BIMOIHEHUS PaOOTHI;
- pednekcus;
- Ipe3eHTalus padoThI.
Bonpockl, BBIHOCHMbIE HA CAMOCTOSITEJILHYIO PadoTy
- KoHcTpyKLnOHHAsI TPOYHOCTH U METOABI €€ OLICHKHU. 21
- AMopdHBIC METAILITBI.



TepMoIruIacCTUUHbBIE U TEPMOPEAKTUBHBIE TIOJUMEPBL.
JluarpamMma COCTOSIHUSA 7KeJ1e30-Tpadur.
JlernpoBanHble 4yryHbl. Texundyeckue TpedoBanus i uyryHoB o [OCT.
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- OcrarouyHble HaPsKEHUS, UX BIMSHUE HA YCTAJOCTHYIO IPOYHOCTb.
- TepmoxuHeTMYECKME AUATPAMMBbI IPEBPALLICHUS ayCTEHUTA.
- Crapenue cranm.
- Cranu ¢ TOHKEHHOHN U PerTaMeHTUPOBAHHON TPOKAIIMBAEMOCTBIO JUIsl TOBEPXHOCTHOM 3aKaJIKH.
- Juddysnonnas meramnuzanus. CiocoObl MeTaUTM3AIMH U 00JIACTH MPUMEHEHUS.
- HMmnnanTanus HOHOB.
- CnnaBsl € 3aJJaHHBIMU YIIPYTUMH CBOWCTBAMH.
- CmiaBbl ¢ aHOMAJIBHBIM TEIUIOBBIM PACIIMPEHUEM.
TexHnueckas kepamuka. BiausiHre BOJIOKHUCTBIX HAIOJHUTENEH HA TEPMOIPOYHOCTh KEPAMUKHU.
ABToMoOUIBHBIE cTeKIa. CTEKIIOKPUCTAIUIMYECKIE MAaTePUATbI (CUTAJLIBI).
OyHKIMOHATBHBIE HAHOMAaTepHalibl. HaHoMaTepuaibl cemeiicTBa QyIiepeHoB.
MexaHu3zaiuss 1 aBTOMaTH3aIUs MPOIIECCOB TEPMUUYECKOW 00pabOTKH, MEphl MO OXpaHe Tpyda B
TEPMHUUYECKHX LIEXaX.

10 MeToannuyeckue peKOMEHIAUMHU ISl IPenogaBarTeJist

OcHOBHOE BHHMaHHE IPH HU3YYCHUH AWUCLMIUIMHBI «MarepraaoBeeHHe)» CIeNyeT YACTITh
U3Y4YCHUIO COCTaBa, CTPYKTYpbl M CBOHCTB COBPEMEHHBIX METAUTMYSCKUX U HEMETAJUTUYECKUX
MaTepuagoB; OCBOCHHUIO OCHOB TEPMHUYECKOW, XUMHUKO-TEPMUYECKON M TepMOMEXaHUYeCKOU
00pabOTKM, METOMOB CTAHAAPTHBIX HCIBITAHUI MO ONpPEACICHUIO (U3MKO-MEXaHUUECKUX CBOWCTB M
TEXHOJIOTHUECKUX TTOKa3aTeleii NCTIONb3YEMbIX MaTePHAIOB M TOTOBBIX H3/CITHIA.

Teoperuueckoe HM3yueHHE OCHOBHBIX BOIPOCOB pa3/eliOB TUCHHUIUIUHBI JOJDKHO 3aBEPIIATHCS
HpPaKTUYECKON paboTOM.

JInst akTUBU3aIMU Y4eOHOro IMpolecca MPU M3YYCHHH AMCHHUILIMHBI dPPEKTUBHO MPUMEHEHHE
NpEe3eHTALI N0 Pa3IMYHBIM TEMaM JEKIUH 1 TaOOpaTOpPHBIX padorT.

JIoist IpOBEICHMUS 3aHATHIA 110 JUCIUILTMHE HCIIONIB3YFOTCS CPEACTBA 00y YCHHS:

- yueOHMKH, HH(OPMAIMOHHBIE pecypchl HTepHeTa;

- CIIpaBOYHBIC MAaTEPUAJIbl U HOPMATUBHO-TEXHUYECKas JOKyMCHTAIHS;

- METOJJMYECKHE YKa3aHHsI JJIs BBIMTOJHEHUS 1a00PaTOPHBIX PadoOT.
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CTpykTypa M coep:kaHue THCHHUIIHHBI «MaTepuaoBeaeHue» 1Mo
HANPABJIEHUIO MOATOTOBKHU
23.05.01 mo npo¢uaio noarorosku «IlepcnekTuBHbIE
TPAHCIIOPTHBIEC CPEACTBA)
C H Bunbl yueOHoi Bunst ®opm
Pa3 e |e palboTHI, BKITIOYAS CaMoOCT bl
AcH M | I CaMOCTOSITEJIBHYIO OSITEITh arT
e |e paboTy cTyneH-TOB HOU e-
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T | qacax CTy- vt
p |c JICHTOB u
e
J I/ | Jla | CP|KC |KP K |PI" | Pe |[K/ | D | 3
M C 6. C|P Im | P | ¢ |P
e
c
T
p
a
Tpernii cemecTp
BBonHas yacTs. 312
1.1 ®uszuko- 3|12 2

MEeEXaHHYECKHE
CBOIICTBA MaTepHAJIOB.
Cmpoenue mamepuanos.
OcHoenble nouamus o
CBOUCMBAXMAMEPUATIOB.

A m o m H o -
KpUucmaiiudeckoe
cmpoeHue Memainnos,
usomponusl,
aHU3omponus,
keasuuzomponus. Ilymu
NOBbIUEHUS

NPOYHOCU Memaios.
Kpucmannusayuasa
Memanioe nepeuyHas u
8MOPUYHAS.




1.2 Teopusi cmnjiaBoB.
Ilouamusa o cnnasax.
Teepovie pacmeopui,
MexamuyecKkue cmecu,
Xumuyeckue coeOuHeHus.
Huaepamma cocmosnus
aHceneszo-yemMeHmum.
Xapaxkmepucmuku
KOMNOHEHMO8.
CmpykmypHuole
cocmasnsaowue u pazvl
Ha ouazpamme xcene3o-
Yy emMeH mum
Knaccugpuxayus
cmanei no cnocody
npouszgoodcmea,
HA3HAYeHUI u
kauecmay. Mapxuposka




Yenepooucmsix cmaletl.
Yyeyuvl ¢ epagumonm,
nonosuHyamole u Oenvle.
Cmpyxkmypa, ceoticmea,
obnacmu npumeHeHus: u
Memoovl NONYyHUeHUs
cepbvlx, KOBKUX U
BbICOKONPOUHBIX YY2YHOB.
Maprxuposka yyzynos.

1.3 Jlabopamophas
paboma
«MaxkpoCTpyKTypHBII
aHaJIH3»

1.4 Jlabopamopnas
paboma
«MHKpOCTPYKTYpHBII
aHaJU3 CTaIN»

1.5 Jlabopamopnas
paboma
«YTIEpOOUCTHIE CTAII)

1.6 Jlabopamopnas
paboma «UyryHbD»

1.7 KonTponbHas
pabota

«YIIepoaucThIE CTalu U
YYTYHBD)

1.8 Hakaén nu
PEKPHCTAJIU3ANMUSA.
Brusuue nnacmuueckoti
depopmayuu Ha
CMpPYKmMypy u ceolicmea
memannos. Xo-
100Has U copauas
oedpopmayus. Tepmo-
MexXaHuuvecKas
obpabomka.




1.9 Teopus
TepMHUHYEeCKOIMH
oopadoTrku. Buouw
mepmuduyecKOoOlU
obpabomku cmaine.
Ilpeepawenus npu
Haecpese cmanu. Ille-
pezpes u nepedxcoe.
Ilpesepawenue
aycmenuma npu
Henpepvl8HOM OXJd-
acoenuu. Juazpamma
uzomepmuieckozo
npeeéepawyeHus:
aycmenuma. Ilpespauye-
Hue npu omnycke,
CmMpyKmypa u ceou-

cmea cmaaiu npu
omnycke. Ilpoxanusae-
Mocmb u
3aKanIU8aeMocms Cmau.

1.10 Jlabopamopnuas
paboma «3akaika u
OTITYCK»

1.11 JlabopamopHas
paboma «IIpoka-
JTUBAaEMOCTb U
3aKaJTMBAEMOCTH CTaJIM

1.12 TexHosorus
TePMHUYECKOM

o0




oopadoTrku. Omorcue 1
pooa 6e3 ¢gazosoi
nepekpucmaiiu3ayuu.
Omoxcue Il pooa c
gaszosoti
nepekpucmaniiuzayuetl,
HOpManuzayus. 3axkaika
cmanu. OcHnogéHble
napamempyul npoyeccos
OmnycKka yenepooucmolx
U 1e2UPOBAHHbLIX
cmaneti. Obpabomka
X o1 0 0 0 M
llosepxnocmmuaas
3aKazKa.

1.13
XHUMHUKO-TepMHYECKasI
o0padotka. Duzuueckue
OCHOBBl XUMUKO -
mepMuyecKol
00pabomEku
Lemenmayus,

Humpoyemernmayus,
asomupoeaHue cmaiu.

1.14 Cemunap « Xumuko-
TePMHUUYECKaI00pabOTKa»

O =

1.15 KonTtponbHas
pabota

«Tepmuueckass ¥ XUMHUKO-

TepMHUYeCcKasoOpadboTKa»

O =

1 . 1 6
KoHcTpyKnnoHHBIE
JIETHPOBAH- HbIE CTAJIH.
Dasvl, 0bpazyemvle necu-
PYrOwUMU 3NeMeHmamu 6
cmanax. Bausa- Hue
Jlecupyrouux d1emMeHmos
Ha noau- mopgusm
Jcenesza, Ha CeOUCMBA
dpeppu- ma u
aycmeHuma

Ocobennocmu mep-
Muveckou o0bpabomku
J1eCUPOBAHHBIX CcMaell.
Knaccugpurkayus,
Mapruposka, Oegexmol
JlecUPOBAHHBIX Cmalell.




1.17. Cemunap 1
«Jlecuposannvie cmanu» 1
1.18. 1

2

HHcTpyMeHTalbHBbIE
MaTepHAaJIbI.
Uncmpymenmanvhnoie
yenepooucmuvie u
Jle2upoganHvle cmaiu
ons pexcyujezo
uHCmpymenma.
bvicmpopeocywasn
cmanv, peowumbl
mepmuuyeckKou
obpabomku,  obnacmu




npumMeHeHIUS:.
llImamnosvie cmanu.
Cmanu o
U3MepumeibHoeo
uncmpymenma. TeepOvie
NOPOWKOBbIE

CNIagvl 0 pexcyujeco
UHCmMmpymMeHnma.
Kepawmucxa
Cesepxmeepounle
Mamepuanol.

1.19

Jlabopamophas
paboma
«HUncmpymenmanvhoie
cmanuy

—

1.20 Cranu u cniiaBbl €
0cO0BIMHU CBOIiCTBAMM.
Cnnagwl ¢ 0cob0 8bicOKOU
U3HOCOCMOUKOCMbIO,
cocmas, MapKuposKa,
mepmuuyecKkKas
obpabomka u obracmu
npumMemHnewmHus
Hepocasewuwue
Xpomucmule u
XPOMOHUKeTlegble Cai,
cocmas, MapKuposka,
mepMmMudueckKas
obpabomxa u obracmu
npumMeHeHUS:D.
XKaponpounvle cmanu u
cnniaev, npeoe.r
ONUMENbHOU NPOYHOCMU,
npeoen nonzyyecmu.
Maenumomsexue u

Maeﬂumomeep()ble
cnjaesl.

1.21 Cemunap
«Hznococmotixue cmanuy

o=

1.22

Jlabopamophas

paboma
«BvicokomemnepamypHule
Mamepuanvly

Bo—




1.23 IIlBeTHBIE
METaJJIbI M CIIaBBI.
Meov u ee ceoiicmsa.
Jlamynu, 6pousuwl,
baboumol. Anromunuil u
e2o ceoticmea./lumeiinvle
antoMuHuesvle CNJiaAebl,
obnacmu npumeneHus.
Hwopaniomun, cocmas,
pedcum mepmuieckou
obpabomku, ceoticmaa,
obracmu

npumenenus. Macnuegvle
cnaaevl. Tuman u e2o
CNiaswl.

1.24.
Jlabopamopnas
paboma

«L{semmuvie cniagwl»

1.25.
Komno3numnonnbie
MaTepHaJibl.
Knaccugpurayus
KOMNO3UYUOHHBIX

o

~N— QN =




Mamepuanos.
Komnoszumui c
MEMANTUYECKOU

mampuyeti.
Jlucnepcnoynpounennvie
KOMNO3UYUOHHbIE
mMamepuarnbl.
Bonoxnucmuie
KOMNO3UYUOHHbLE
Mamepuansi.
Tllopowkoeswie
KOMNO3UYUOHHbIE

mamepuanvl (Kepmemol).
Komnosumu c
NOIUMEPHOU Mampuyel.
Komnosumui c
Kepamuieckou u
CMEKISIHHOU Mampuyeu.
llpumenenue
KOMNO3UYUOHHDLX
Mamepuarnoas 8
asmomooduiecmpoeHuu.
Hanomamepuanwi.
Cmpyxmypa, ceoucmsa,
npumMeHeHue.

1.26
JlabopamopHas
paboma
«Komnosuyuonmuwvie
mMamepuansly

~J —

1.27 O630pHOE
MPaKTUIECKOE 3aHSATHE

®dopma arrecTanun

Bcero uacon no
MUCHUIJINHE

(98]
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Ipunoorcenue 2
Kpaboueti
npozcpamme
MUHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHU ST POCCUMCKOM ®EJEPALINN
®EJIEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXXJIEHUE
BBICILIET'O OBPABOBAHUS
«MOCKOBCKHWH NOJUTEXHUYECKUI
YHUBEPCUTET»(MOCKOBCKHUI MOJIUTEX)

Hanpaenenue noocomosxu: 23.05.01 «HazeMmHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBAY

OIlI (npogpunv): «IlepcrieKTUBHBIE TPAHCTIOPTHBIE
cpencrBay®opma 00yUueHHS: OUHAS

Bun npodeccnonanbroil nestenbHocTU: 6 coomeemcmeuu ¢ PI'OC BO

Kadenpa: «MarepuanoseneHuey
®OH/J OHEHOYHbIX

CPEACTBIIO JUCHUIIJIMHE

MarepuaJioBenenue
Cocrasg: 1. [Tacniopt (hoH/Ta OIIEHOYHBIX CPEICTB

2. Onucanue OLEHOYHBIX
cpencts:PosieBble Urpel
DK3aMEeHAIMOHHBIE
ounersiKoHTpoOIBHAS
pabora
Tecr

CocTaBHUTEIb:
gouenT, K.T.H. HM. Hurkun

Mockaa, 2022 rox
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Tabmuma 1 [Nacmopr ®I'OC BO no gucrummHe «MarepuanoBeieHue»

Kon DIIEMEHTHI KonTponupyem ITe Bu Co Cp
KOM KOMIIETCHI[UHA bIC MOIylH, puo JIBI oco elc
me- (gactu pas3aciBel Au KOH OBl TB
TeH KOMITIETEHIINH ) (tew™MB) IH PO KOH a
o AMCUMILIH- Hbl OCT s 0 KOH
no pabouei b
nmporpaMmme KOH M ho
i s
st
1 2 3 4 5 6 7
OIIK-1 3HaHUs: Pazpener 1.1 — TE KP Ver Tec
Cnoco | - 3Hare OcHOBHbBIE M | 1.26 K, T HO T
OcH BCIIOMOTaTeb- HBIC A C) IT KP
CTaBU MaTepuanbl IS A1 OK3.
Thb U NpUMEHEHHUS TMPH owmrer
pe- AKCMHJyaTaluu u Heno
math peM o HTEe Bast
WHXKe- TPaHCIOPTHBIX, urpa
HEPHBI TPAaHCHOPTHO -
eu TEXHOJOTUYECKUX
Hay4H MamuH U 000py-
o- JIOBAHUS;
TEeXHH - 3HaTh COCTaB,
YECKHU CTpYyKTypa MU CBOM-
e c T B a
3aj1a4y KOHCTPYKLIHOHHBIX
U B MaTepua- JIOB
coe- pas3aTudHB X
pe KJIACCOB.




CBOCH
npo-
dbeccu
OoHaJb
- HOM
JIesTe
JIb-
HOCTH
H HO-
BBIX
MEXK]T
HC-
IUITUIA
HapHBI
X
Harpa
BIICHU
Hc
HCIION
b30Ba
-HHEM
ecre-
CTBCH
HOHAay
-
HBIX,
MareM
a-
THYEC
KHUX U
TEXHO
JIOTHY
€-CKHX
MoJieNn
en

YmMmenus: Paznener 1.1 — TE KP Ver Tec
- yMeTh mpaBwibHo | 1.26 K, T HO T
BHIOUMpATh Ma- ITA C) IT KP
TepHajl, Ha3Ha4aTh AN OK3.
ero o0paboTKy cC owier
LEJbI0 TOJTYYEHHUS Heno
3aJJaHHOU CTPYK- Bast
Typbl U CBOWCTB, urpa
obecneuynBaKIINX

B BIL C O K Y 10

HAaJAEXHOCTh H

JOJITOBEY- HOCTh

JIeTaje MalllvH;
- YMETb OLIEHUBATh U

MPOTHO3UPO- BaTh

MOBEOECHUE

MaTepuaiga W TpH-

YUHB OTKa30B

MIPOYKIIMH O] BO3-

NECUCTBUEM Ha HHUX

pa3IUYHBIX JKC-

MJyaTamuoHHBIX

(bakTopoB.
Haspiku: Pazpener 1.1 — TE KP Ver Tec
- BiameTh mMetomamu | 1.26 K, T HO T
BeIOOpa ocC- ImA C) IT KP

H O B H Bl X u N OK3.
BCIIOMOTAaTEJIbHBIX owier
Mare- PUAJIOB IS Heno
NpUMEHEHUS TMpHU Bas
9KC- IUIyaTallud U urpa

pPEMOHTE aBTOMOOU-
JIei;

- BIQJICTh HaBBIKAMU
MO MCHNONB30-
B a H H
COBpEMEHHEBH X
KOHCTPYKIIH-




OHHBIX MaTepHUaioB B
MpakKTU4Y€- CKOHU
NEeSITEJIbHOCTU IO
TEXHUYE- CKOMY
00CNy>XUBAaHHUIO U
TEKYIIEMY PEMOHTY
aBTOMOOMJICH.

- CokparmieHust opM OIEHOYHBIX CPEJICTB CM. B pmiiokeHuu 3 k PIT.




Ipunooicenue 3

K pabouell npoepamme
Ilepeuensv oyenounvix cpeocme no oucyuniaune «Mamepuanoseoenuey

No | HaummenoBanue Kparkas xapakrepuctrka [IpencraBnenue
ocC OLIEHOYHOTO OILICHOYHOTOCPEICTBA OLICHOY-HOTO
cpen- cpenctea B DOC
CTBa
CoBmecTHas ASITETbHOCTD TPYIIIBI 00y4a-
IOUIMXCS M TEIarorn4eckoro pabOTHHKA
MoJ ympaBJI€HHUEM TNeIaroruyeckoro
a0OTHHKA C IENBI0 PEHICHUs] YYeOHBIX U
Jlenopast wum | P 1 p y Tema (mipobiema),
npodeccuo- HaJbHO - OPUEHTHUPOBAHHBIX
1 poJie-Basi urpa KOHIICTI-ITUSI, POJIA U
3a1ad MyTeM WTPOBOTO MOJEITHPOBAHHMS N
Aan . . O’KHJITa€MBIN pe3ysbpTar
peanbHON mnpo- OJEMHOW CHUTyalUH. .
M0 KaXX0! Urpe
[Io3BoNsseT OLEHUBATh YMEHHE
aHANMM3UpPOBaTh U peularb THUIHY- HbIE
npoQeCcCUoHaATbHBIC 3a1a4H.
KonrtponbpHas CpenctBo NMpoOBEpKH YMEHUH NPUMEHSTH Kommnekr
2 pabora(K/ | momyueHHbIe 3HAHHUS IS PEIICHUS 3aaa4 KOHTPOJIbHBIX3aJaHU I
P) ONpENCIIEHHOTO THUNAa N0 TeMe HIHU 10 BapHaHTaM
paszzaeny.
CucrtemMa cTaHAapTU3MPOBAHHBIX 3a[aHUH,
Tec MTO3BOJISAIOIIAS .
3 @DOHJ TECTOBBIX 3a/1aHUN
T aBTOMATU3MPOBATh MPOLEAYPY H3MEpPEHUs
(T) YPOBHS 3HAaHUN U YMEHUI 00y4aroerocs.
Jluanor mpernogaBaress CcO CTYACHTOM,
1[eb KOTOPOr0 — CHUCTeMaTh3aluus u
Ilepeyenr BOIpPOCOB
4 D -3K3aMeH yTOU- HEHUE WMEIOUINXCS y CTyIEHTa
. JUIATIONATOTOBKH K
3HAaHUHU, POBEPKA €ro MHAMBHIYyabHBIX
o dK3aMEHY
BO3MOXK- HOCTEH yCBOGHUS MaTepHaia.

1. OK3aMeHAlIMOHHLIE OUJIEThI

1. Haznauenue: Mcnonb3ytoTes uisi MpOBEASHUS TPOMEKYTOUHOM aTTECTAlUU 110 TUCIUILIMHE
«MarepuanoBeieHue
2. B Guiier BKIIIOYEHO TPHU 3aJaHUS:
3aganue 1. Bompoc 115 mpoBepKH TEOPETUUECKUX 3HAHUM;
3ananue 2. 3agaya s IPOBEPKU YMEHUS IPUMEHATh TEOPETHUECKHE
3HaHus;3aganue 3. [IpoBepka HaBBIKOB. [IpakTHyeckoe BHIMOTHEHHUE 3aJaHUSI.
3. KoMruiekT sKk3aMeHalMOHHBIX OMJIETOB BKJIIOYAET 25 OUIIETOB.
4. PermaMmeHT 5K3aMeHa: - Bpemsi Ha MOArOTOBKY TE€3UMCOB OTBETOB - 110 40 MUH
- Coco0 KOHTPOJISA: YCTHBIE OTBETHI.
5. lllkana onleHUBaHUA:
"OTJIMYHO'" - €CITU CTYACHT ITyOOKO M MPOYHO OCBOMJI BECh MaTepHall IPOTrpaMMbl 00yUYEeHHUS,
MCUEepIBIBAIOIIE, TOCIIEI0BATEILHO, TPAMOTHO U JIOTHYECKHU CTPOIHO €ro U3jaraet, He 3aTpy/-
HSIETCSI C OTBETOM IMPU U3MEHEHHH 3aJjaHus, CBOOOHO CIIPABISETCS € 3a/la4aMH U MPaKTH4e-
CKHUMH 33JJaHUSIMU, IPABUILHO 000CHOBBIBAET MPUHSATHIE PEIICHUS.
"Xopomo'- eciu CTyACHT TBEPO 3HAET MIPOTrPAMMHBIN MaTepua, rpaMOTHO U IO CYIIECTBY



€ro U3JIaraeT, He JIOIyCKaeT CYIIEeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIIaIeeT HEOOXO-
JVMMBIMH YMEHUSIMHU M HaBBIKAMU TIPU BBHITIOJTHEHUH MPAKTHYECKUX 33 JaHHM.
"YnoBi1eTBOPUTEJIBHO' - €CIIM CTYAEHT OCBOMJI TOJIBKO OCHOBHOM MaTepua porpamMmmsl, HO
HE 3HAeT OTJEJIbHBIX TEM, JIOMYCKaeT HETOUHOCTH, HE0CTaTOYHO NMPaBUJIbHbIE (OPMYITHUPOBKH,
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HapylIaeT TOCIeIOBaTEIbHOCTh H3JI0XKEHHUSI MPOTrPaMMHOIO MaTepHualia M HCHBITHIBACT
3aTpyA-HEHUS B BBITIOJIHEHUU MTPAKTUYECKUX 3aaHU.
"Heyn0oBJIETBOPUTEJIBHO'" - €CJIM CTYICHT HE 3HAET 3HAYUTEJIBHOW YacTH MPOrpaMMHOTO MaTe-
puana, I0MmyCcKaeT cephE3HbIe OMMOKHU, C OONBIIUMHU 3aTPYIHEHUSIMH BBIMOTHSIET TPAKTUYECKHE
3a/1aHusl.

Kaxxnoe 3amaHue »K3aMEHAIIMOHHOTO OWJIETa OIEHMBAeTCs OTAeNbHO. OOIIel OleHKoM
AB-JISIETCS CpeHee 3HAYCHHE, OKPYTIIEHHOE JI0 11€JI0T0 3HAUYeHUSI.

BapuaHT 3K3aMeHAMOHHOIO OMyIeTa

MHWHHCTEPCTBO HAYKHU 1 BBICILIETO OBPA3OBAHMS POCCHITCKOi DEJIEPALIN
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUYPEXJJIEHUE
BBICIIEI'O OBPASOBAHU
«MOCKOBCKHM MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHM MMOJINTEX)

®akynbrer MatmHocTpoenus, kadenpa «MarepuanoBeieHue
Jucnurmmna «MarepuanoBenenue» OopasorarenbHas nporpamma 23.05.01. «IlepcneKTHBHBIC TPAHCIIOPTHBIC

cpenctBanKypce 2, cemectp 3

9K3AMEHAIIMOHHBIN BUJIET Nel

1. Inarpamma Fe-C. MI3mMeHeHne XMMUYECKOTO cocTaBa (a3 B Mpoliecce NepBUIHON U
BTOPUYHOMKPUCTAIUIM3ALNY CTau 45.

2. IloBepxHOCTHAs 3aKaJiKa, BUABI U 00JIaCTU IPUMEHEHUS.

3. Pacumdposare Mapky MeTasonponykiuu: J{18 u 1ate ee XxapakTepucTHKY (Ha3BaHHUE, Ha3HAUYEHUE,
CBOWCTBA, 0COOEHHOCTHU CTPYKTYPBI U TEXHOJIOTHH).

VYTBepxkaeHO Ha 3acenanuu Kadpenpst «05» mas 2022 1., mpotokon Ne 10.

3aB. Kadeapoii. /B.B. OBUNHHUKOB/

IlepedyeHb BONIPOCOB HA IK3aMeEH

1. quarpamma Fe-C. Xapakrepuctuka ¢a3 u CTPYKTYPHBIX COCTABIISTIONTUAX

2. narpamma Fe-C. Omnpenenenue xumuueckoro cocrana ¢a3 B criase ¢ 4,3 % C npu 1400°C

3. uarpamma Fe-C. VI3meHeHHe XMMHUECKOTO cocTaBa (a3 B Mpoliecce NepBUYHON U
BTOPUY-HOM KpUCTAJUIM3ALMH CTaIu 45

4. Inarpamma Fe-C. M3MeHeHnne xumudeckoro cocrasa (a3 B mpouecce NepBUYHON U
BTOPHY-HOM KpucTaum3auuu craimu 30

5. Ilonstue o crutaBax. TBepable pacTBOPHI, MEXaHUYECKHE CMECH, XUMUYECKUE COECMHEHMUSI

6. JluarpaMma cOCTOSIHUS IBOMHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPAOM COCTOSIHUM KOMIIO-
HEHTaMU

7. Huarpamma Fe-C. MI3MeHeHne XMMHUYECKOTO cocTaBa (a3 B MpOLEcce MEPBUYHON U
BTOPHUY-HOM KpucTamuMzanuu ciiasa ¢ 5 % C

8. [uarpamma Fe-C. MI3MeHeHne XMMHUYECKOTO cocTaBa (a3 B MpoLecce MEepBUYHON U
BTOPHUY-HOU KpPUCTAILIN3ALMY CTaIH Y 12

9. Muarpamma Fe-C. Xapaktepuctuka ¢a3, yyaCTBYIOIIUX B 3BTEKTHUECKOM IIPEBPAILEHUH
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10. Inarpamma Fe-C. Onpenenenue xumuueckoro coctana ¢as B cmase ¢ 5,5 % C npu 1300°C

11. JImarpamma cOCTOSIHUSI IBOMHBIX CIUIABOB C OIPAHUYEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB
B TBOPAOM COCTOSIHUH

12. Inarpamma Fe-C. Onpenenenue xumudeckoro cocrana ¢a3 B cruiase ¢ 4,3 % C npu 1147°C

13. Jlmarpamma Fe-C. Onpenenenne XxumMmudeckoro cocrara ¢as crtanu Y12 npu 1100°C

14. lnarpamma Fe-C. Onpenenenue xumudeckoro cocrara ¢as B cmiase ¢ 0,8 % C npu 727°C

15. lmarpamma Fe-C. Onpenenenne XxuMmudeckoro cocrana ¢as cranu Y8 mpu 1100°C

16. Tuarpamma Fe-C. Onpenenenne xumudeckoro cocrasa ¢a3 B cmiase ¢ 4 % C mpu 1400°C

17. Inarpamma Fe-C. 3meHeHne XuMHUYECKOTO cocTaBa (a3 B MPOIECce MEPBUYHON H
BTOPHY-HOM KpUCTAUIN3ALNU CTaIN Y8

18. Jlmarpamma Fe-C. M3meHeHne XuMHU4YECKOTO cocTaBa (a3 B MPOIECcce MEPBUYHON H
BTOPHY-HOM KpucTamum3anuu cmasa ¢ 3 % C

19. lnarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢as B cmiase ¢ 5,5 % C npu 900°C

20. Inarpamma Fe-C. VI3MeHeHne XUMUYECKOTO cocTaBa (pa3 B mporiecce MepBUYHON U
BTOPUY-HOM KpHcTam3auu cruiasa ¢ 4,3 % C

21. Inarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIONMX B 9BTEKTOHIHOM IPEBPALLICHUN

22. Inarpamma Fe-C. DBTeKTHUYECKOE U IBTEKTOUIHOE TTPEBPAILICHUE

23. Jlnarpamma Fe-C. OnpeneneHue XuMrUIeckoro cocrana ¢as B cruiase ¢ 2,5 % C npu 900°C

24. lnarpamMma Fe-C. Omnpenenenre XxumMruueckoro cocrasa ¢a3 B crase ¢ 2,5 % C mpu 1300°C

25. NIunarpamma Fe-C. Onpenenenue xumuueckoro cocrara (a3 B criase ¢ 4,3 % C mipu 727°C

26. luarpamma Fe-C. Onpenenenne xumuyeckoro coctasa (a3 B cmase ¢ 1,5 % C mpu 800° C

27. JlnarpaMMa cOCTOSIHUS IBOMHBIX CIIJIABOB C HEOIPAHUYEHHON PaCTBOPUMOCTHIO
KOMITOHEH-TOB B TBEPAOM COCTOSIHHH

28. OCOOEHHOCTH IBTEKTUYECKOTO NPEBPAILIEHUS IBOMHBIX CIIJIAaBOB

29. KpacHOJIOMKOCTh U XJIQAHOJIOMKOCTh cTajau. [I[pudrHbl BOZHUKHOBEHUSI U CIOCOOBI yCTpa-
HEHUS

30. Kpucrammmsanus craBoB. [Ipasuio da3. [IpaBuino KoHIIEHTpammid

31. ATOMHO-KpUCTANINYECKOE CTPOCHUE METAJUIOB. THIBI KPUCTAUINYECKUX PELIETOK U UX
Xa-paKkTepHUCTHKA

32. 3akoHOMepHOCTH KpUcTaIn3auuu. CTeneHb NepeoxiakIeHus], YUCIIO [IEHTPOB
KPHUCTAJTU-3aIlUHU, CKOPOCTTh POCTa KPUCTAIIOB. AMOp(HbIE METaJlIbI

33. lenaputHas nukBauus. [ [pyunHbl BOSHUKHOBEHUS U CIIOCOOBI YCTPaHEHUS

34. JledeKThl KPpUCTAUTMYECKOTO CTPOCHUS. BIMsSHHME TUIOTHOCTH JHMCIOKAIMA Ha
IIPOYHOCTHMATEPUATIOB

35. CTpyKTypHBIE [UarpaMMbl UyTYHOB. BiusiHIEe CKOPOCTH OXJIaXIEHUS U
rpadUTH3UPYIONUXKOMIIOHEHTOB Ha KpUCTAIUTH3aNNI0 9yryHa. OToen

36. BiusHue creneHu nepeoxaxaeHus Ha mpolecc kpucraminzanuu. CTpoeHHe CIHUTKA.
30-HalbHAS TUKBAIUS

37. BnusHue cTeneHn NepeoxXIakIeHUs Ha BeIMUMHY 3epHa. MoaudunupoBaHue

38. OcHOBHBIE BU]IbI XUMUKO-TEPMUUECKON 00pabOTKH, UX OCOOEHHOCTH

39. CTpoeHue u CBOMCTBA TPOOCTUTA 3aKaJIKa M TPOOCTUTA OTITyCKa

40. MapTeHCUTHOE MPEBpaIleHUE 1 €r0 0COOCHHOCTH

41. I'az0BbIe IeMEHTAlUS U HUTpoleMeHTanus. VX cpaBHUTEIbHAs OLIEHKa U 001acTh
npUMeHe-HUs

42. TloBepxHOCTHas 3aKajika, BUAbI U 00JIACTH PUMEHEHUS

43. IlonHas 1 HENOIHASI 3aKaJIKa CTalen

44. llementanus. Buasl nporecca, mapameTpsl, 00IacTH MPUMEHEHHSI U TOJIy4aeMble CBOMCTBA

45. CtpoeHure U CBOMCTBAa MapTEHCUTA 3aKaJIKM U MapTEHCUTA OTITyCcKa

46. IlpeBpaleHue ayCTeHUTa MPU HETIPEPHIBHOM OxJiaxaeHUU. OCOOEHHOCTHU MEPIUTHOTO
npe-BpanieHus. CTpyKTypbl IEPIUTHOTO TUIIA

47. Otnyck. Buasl otniycka. I3MeHeHue CTpYKTYpbl M CBOMCTB MPU OTIYCKE 28



48. IlpokanuBaeMOCTb U 3aKaTMBaeMOCTh. DaKTOPHI, BIUSIONINE HA IPOKATHUBAEMOCTb.
BnusiHuenpokananBaeMOCTH Ha CBOMCTBA CTaIH

49. Orxur Il pona, ero Bujibl, MX Ha3HAYEHUE

50. edeKThl 3aKaaKyd ¥ METOJIBI UX TPEAYTPEKICHHS

51. TexHOJOTHS KOBKOTO YyTyHa

52. Kputnueckue Touku MH 1 Mk. VX 3aBUCUMOCTB OT COAEp>KaHUs yriieposa u
JIETUPYIOLIUXAJIEMEHTOB B CTAJIN

53. OcoOEHHOCTH TEXHOJIOTUH TEPMUYECKON 00padOTKU A0paIOMUHA

54. OrnyckHas xpynkocTsh I pona. [IpruunHbl BOSHUKHOBEHHS M METO/IbI €€ YCTPAHEHUS

55. O6paboTka 3aKaJIeHHOI CTaIu XOI0A0M

56. OCOOEHHOCTH TEXHOJIIOTUU TEPMUIECKOH 00paOOTKH OBICTPOPEKYIIEH CTaH

57. Kputnueckue Touku Al, A3, Acm. [IpeBpaiiieHusi B CTaJIM MPU 3TUX TEMIIEpATypax

58. Vnyumenue. CTpoeHue U CBOMCTBAa cOpOUTA OTITyCKa U cOpOMTA 3aKaJIKU

59. IloBepxHOCTHAas 3aKajKa: ra3oriaMeHHas u 3akaika TBY

60. [IpeBpatiienus npu OTIyCKE 3aKaJICHHOU cTaiu. Bussl oTmmycka

61. Croco0Opl 3aKkaiku: HEMpPEPBIBHAS, TPEPHIBUCTAS, CTYIIEHYATas, U30TEPMUYECKas

62. OcoOEHHOCTH TEPMHUUECKON 00paOOTKH JIETUPOBAHHBIX CTaJIEH

63. OTXHUI U HOpMAJIM3alMs CTadu. PeKUMBI, XapaKTEpUCTHKA MMOTYy4aeMON CTPYKTYphI U
CBONCTB

64. Haknen u pexkpucrain3anus METaJlJIOB

65. Harpes cranu. HacnenctsenHoe 3epHo. [leperpes u nepexor

66. Omxur I poga, ero BUIbI, UX Ha3HAYCHUE

67. AzotupoBanue. [lapameTpsl mipoiiecca, CBoOcTBa U 0071aCTH PUMEHEHHS

68. Buabl TepMudeckoil 00pabOTKH, UX Ha3HAYCHHE

69. 3akanka crtanu. OmnpeneneHUe 3HAUEHUN OCHOBHBIX IApaMETPOB: TEMIIEPaTypbl
Harpesa,JINTEIbHOCTh HAarpeBa, CKOPOCTH OXJIAXKICHUS

70. 3akanoyHble Cpe/bl, OCHOBHBIE TPEOOBAaHUS K HUM

71. OrnyckHas xpynkocTh II poxa. [IpuurHbl BOBHUKHOBEHHUS U METO/IbI €€ YCTPaHEHUs U Tpe-
TYTIpEXKIEHUS

72. HutpouemenTtarus. [lapamerpsl mporiecca, CBOMCTBA B 00JaCTH MPUMEHEHUS

73. JlnarpaMMa M30T€pMHUYECKOTO IPEBPALLICHHSI ayCTEHUTA

75. PactmudpoBare Mapky metamutonpoaykiuu: XBIT m garh ee XapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4Y€HUE, CBOKCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTUHN)

76. PacimmdpoBars Mapky metamutonponaykiuu: [IIX15 u nate ee XapakTepucTuKy (Ha3BaHUE,
Ha3HauY€HUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTHUHN)

77. PacmmdpoBarh Mapky MeTajuionpoaykuun: /{18 u 1aTh ee XxapakTepucTuKy (Ha3BaHHE,
Ha3Ha4Y€HUE, CBOKCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTUH)

78. PacmmdpoBarh MapKy METLTONPOAYKIIMH: AMTI W 1aTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3Ha4Y€HUE, CBOKCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTUH)

79. PacmmdpoBarh MapKy METaJUIONPOAYKIIUU: Y8 U JaTh €€ XapaKTEPUCTHKY (Ha3BaHHE,
Ha3Ha4Y€HUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTUHN)

80. Brusinue nerupyrommx 3J€MEeHTOB Ha MOJMMOp(HOE MpeBpalleHue Kemes3a.
Knaccuguka-1ust 1eTHpOBaHHBIX CTaJeH

81. PacumdpoBars mapky metamtonponaykiuu: BK8 u gare ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4Y€HUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTUHN)

82. OcHOBHBIE TOKa3aTean (PU3MKO-MEXaHUUYECKUX CBOMCTB MaTepuajioB U METOJbI UX OMpee-
nenust (HB, HR, HV, o8, oT, 3, KCU)

83. PacmmdpoBars Mapky mMeTayonpoAaykiuu: ber3mnc u nath ee XxapakTepuCTHKY (Ha3BaHUE,
Ha3HauY€HUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTUHN)

84. Pacumdpoars Mapky metamtonpoaykiuu: CU15 u math ee xapakTepHCTHKY (Ha3BaHUE,
Ha3HAYCHHUE, CBOUCTBA, 0COOCHHOCTH CTPYKTYPhI U TEXHOJIOTHH) 29



85. PacmdpoBare Mapky metamutonpoaykiuu: Ctanb 45 U JaTh €€ XapaKTEpPUCTHKY (Ha3Haue-
HUE, KauecTBO, MecTomosiokeHue Ha auarpamme Fe-C, cTpykTypa, 0COOE€HHOCTH
TEXHOJIOTHUH)

86. PacmudpoBats Mapky metaimonponykmun: 12X18H10T u gate ee xapakrepuctuky (Ha3Ba-
HUE, Ha3HAYEeHHE, CBOMCTBA, 0COOCHHOCTHU CTPYKTYPhI M TEXHOJIOTHH)

87. PacmmdpoBare Mapky MeTautonponykiuu: P18 um gartek ee xapakTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

88. Pacmmmudposats Mapky metamwtonpoaykiuu: 110I'13J1 u gate ee xapakTepucTuky (Ha3BaHUE,
Ha3Hau€HHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTHH)

89. Pacimudposare Mapky meramionpoaykmuu: bpOdD6, 5-0, 15 u nate ee XapaKTepHCTUKY
(Ha3BaHMe, HA3HAUYEHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUHN)

90. MukpomexaHnKa KOMIIO3MIIMOHHBIX MaT€pUajoB C BOJIOKHUTBHIM HamonHutenaem. Kpurtuue-
CKas JAJIMHA BOJIOKHA. AJIMTUBHOCTH CBOMCTB KOMITO3UTA

91. Pacmposars mMapky metamtonponykiuu: 25XI'T u garek ee XapakTepucTUKy (Ha3BaHUE,
Ha3HauYeHHe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIIOTHUHN)

92. Pacmmposars mapky meramtonpoaykinuu: 08X13 u garte ee XapakTepHCTHUKY (Ha3BaHHE,
Ha3HauYeHHe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTHUHN)

93. Turan u ero crutaBbl. CBOICTBa M 00JIACTH TPUMEHEHHS

94. BeicokoTemneparypHbie MaTepuaibl. JKapoCTOMKOCTh U KapOompOYHOCTh

95. MarHuToTBepple U MarHUTOMArkue Martepuainbl. KospuutusHas cuna. PakTopsl, BIUSIO-
II1i€ Ha MarHUTHBIE CBOICTBAa MaTeprasoB

96. Pacummpposars mapky metamtonponykiuu: 38XMIOA u nate ee XapakTepuCTUKy (Ha3Ba-
HUE, Ha3HaYeHHE, CBOMCTBA, OCOOCHHOCTHU CTPYKTYPHI U TEXHOJIOTHH)

97. PacmmudpoBars Mapky Meramutonpoaykiuuu: AJI2 u gare ee XapakTepHCTUKY (Ha3BaHHE,
Ha3Ha4YeHHe, CBOWCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

98. Pacmmdpoars mapky meramionpoaykmun: KU 30-6 1 1ath ee XxapakTepucTUKy (Ha3BaHHE,
Ha3HaueHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTUHN)

99. Pacmmposars mapky meramwtonpoaykuuu: bpC30 u nate ee xapakTepuCTHKY (Ha3BaHHE,
Ha3HauY€HHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTHUH)

100. Pacmmdposars mapky meramutonpoaykuuu: BU 120-4 u nate ee XxapakTepHCTUKy (Ha3Ba-

HUE, Ha3HAYEeHHE, CBOMCTBA, 0COOCHHOCTHU CTPYKTYPHI M TEXHOIOTHH)

101. PacumdpoBars Mapky Metamtonpoaykuuu: BCT3cn 1 1aTh ee XapakTepucTuKy (Ha3BaHHeE,
Ha3HaueHHUe, Ka4eCTBO, 0COOEHHOCTH TEXHOJIOTHUH)

102. Pacmmdpoars Mapky metamonpoaykiuu: Cranp O8km u JgaTh €€ XapaKTEPUCTHKY
(Ha3HaueHHe, KaYeCTBO, MecTomonoxkeHue Ha auarpamme Fe-C, ctpykrypa)

103. Pacimdposars Mapky metamtonpoaykiuu: CT3KN U JaTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3HaueHUe, Ka4eCTBO, 0COOEHHOCTH TEXHOJIOTUHN)

104. Pactmmdposars Mapky Mmeramutonpoaykiuuu: TT8K6 u nate ee xapakTepucTuky (Ha3BaHHE,
Ha3Hau€HUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTHUHN)

105. PacmmdpoBare mMapky Mmertamtonponykiuu: JI70 U nate ee XapakTepUCTHKY (Ha3BaHHE,
Ha3HauYeHHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHUH)

106. PacimmdpoBarh MapKy MeTauTonponykiuu: bpb2 u nate ee xapakrepucTuky (Ha3BaHHE,
Ha3HauY€HUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIIOTHUHN)

107. Pacimmdposars Mapky Mmerautonpoaykiuuu: Y 12A u jgatek ee XapakTepuUCTUKY (Ha3BaHUE,
Ha3HaueHHe, KauyecTBO, MecTomoiokeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHO- JIOTUN)

108. Cranu 1715 ITaMIOBOTO HHCTPYMEHTA XOJIOJHOTO U TOPSYETro Ae(pOpPMHUPOBAHUS

109. PacumdpoBars Mapky metamonpoaykiuu: Crans 30A u nath ee XapakTepUCTHKY (Ha3Ba-
HUE, Ha3HAYEeHHE, CBOMCTBA, 0COOCHHOCTHU CTPYKTYPHI U TEXHOIOTHH)

110. Pacumdposars Mapky Metaionponykiun: T15K6 n nath ee xapakTepucTuKy (Ha3BaHHE,
Ha3HaueHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTUHN) 30

111. MaprencutHo-cTapetouiue cranu. Cocras, TEXHOJIOTHs, CBOMCTBA)



112. Hanomarepuansl. CTpyKTypa, CBONCTBA, IPUMEHEHUE
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3aganus I KOHTPOJIbHOM padoThI

10 AUCLIUIIIINHE «MaTepI/IaJ'IOBC}ICHI/IC»
(HaUMEHOBaHUE TUCIUILINHBI)

- OLEHKAa «OTIMYHO» BBICTABIAETCA CTYACHTY, €CIIH CTYACHT BBIIIOJIHUI BCE
NPEVIOKESHHBIC 3aJJaHUs ¥ HE IOMYCTHJI CYIECTBEHHBIX OLINOOK;

- OLIEHKA «XOPOILIO» BBICTABIIAETCS CTYAEHTY, €CJIH CTyACHT BBIIIOJIHUI BCE
NPEVIOKEHHBIE 33aJJaHUH, HO IOMYCTUI 1-2 CyIleCcTBEHHbIE OIINOKH;

- OLEHKA «yNOBIIETBOPUTENBHO», €CIU CTYACHT HE BBIIOIHUII IIOTHOCTBIO
OJIHO3a/IaHUE;

- OLIEHKA «HEYIOBIETBOPUTEIILHO» €CIIU CTYAEHT HE BBIIIOIHUI IIOJTHOCTBIO
JBa3aaHusl.

Tema «YrmepoaucTsie cTaau u
yyryHbs» [ [pumepsl 3a1anuii
3AJJAHUE Ne 1

1.Haueptute B MacmTabe nuarpaMmy COCTOSTHHSI KeJe30-yIIIEPOIUCTHIX CIUIABOB HA CTaHIApT-

HOM OJIaHKe, MOCTaBbTe OyKBEeHHBIC 0003HaueHus. HazoBurte (ha3wl U CTPYKTypHBIE COCTABIISIO-

Me B KaKI0H obnacTu auarpammel ((hasbl 3aKII0YUTE B KBaIpaTHbIE CKOOKH)

2. B kakux mpenenax maMeHsercs xumudeckuil coctaB (%C) aycTeHuTa NMpu MEPBUYHON KpH-
craym3anuu cmasa ¢ 1,8 %C? Kak Ha3pIBaeTCs 3TOT CIIaBa U KaKylo CTPYKTYpY UMEET IIpH
KOMHATHOM TEMIIEpaType B COOTBETCTBUU C JUAarpaMMOM Kee30-yriepoa?

3. Hanumure cxemy mpeBpaiueHus uist cranu, copepxaieit 0,8 %C npu temneparype 727°C.
Vkaxute xumuueckuii coctaB (%C) ans a3, yuacTBYOIUX B 3TOM IpeBpauieHuu. Yto npea-
CTaBISIOT c000i 3TH (pa3bl, KaKyl0 HMEIOT KPUCTAILUTMUECKYIO PEIIETKY U CBOMCTBA?

4. Jlana ctans mapku Y 10A. YkaxuTte Ki1acc 3TOW CTaIM MO KauecTBY (OOBIYHOTO KauyecTBa, Ka-
YECTBEHHAs!, BBICOKOKAYECTBEHHAs ), a TAK)XKE CPEAHEE COEP KAHUE YITIEPOJa U CTPYKTYpY 3TOMN
CTaJIM MPU KOMHATHOM TEMIEpaType B COOTBETCTBUHU C AUArPaMMOH jKeJ1e30-yIIepo/.

5. Jlana cranp mapku BCTS5km. Ykaxute ee KauecTBO, UTO 03HAYAIOT OYKBHI M IU(PPBI BXOASIINECB
MapkupoBKy. [1o kakuMm mokazartensM (XUM. COCTaB, MEXaHMYECKHE CBOMCTBA) MPOU3BOTUTCS
KOHTPOJIb 3TOH cTanu?

3AJIAHUE Neo 2

1. Haueptute B Macmtabe AuarpaMMy COCTOSIHHUS KeNe30 - yIIIEPOAMCTHIX CIUIaBOB Ha CTaH-
JapTHOM OJlaHKe, MOCTaBbTe OyKBeHHBbIE 0003HaueHus. HazoBuTe (ha3bl U CTPYKTypHBIE COCTaB-
JISIOIINE B KaXKJI0M 00macTu muarpamMmsl ((has3el 3aKITIIOYUTE B KBaIpaTHBIC CKOOKH)

2. Kakue ¢a3zbl BXxoasT B cocTaB nepiauta? JlailTe XxapakTepucTUKy 3TUX (a3 U YKaKUTe KOHIIEH-
TpaIMIo B HUX YIVIEpo/ia IpU KOMHAaTHON TeMIepaType

3. CmnaB comepxutr 5 %C. Omnpenenure KoHIEHTpanuio yriepona B ¢azax nmpu 1000°C. Kax
Ha3bIBAETCS ATOT CIUIaB?

4. Nan uyryH mapku CH15. Yto 0603Ha4aroT OyKBbI U IUQPHI, BXOIAIINE B MapKUpoBKY? Kakast
(dhopma rpaduTa B 3TOM UyryHe?

5. Nana cranp Mapku Y 10A. YkaxxuTe Kjacc 3TOM cTaJid MO KayecTBY (OOBIYHOTO KayecTBa, Ka-
YEeCTBEHHAs!, BLICOKOKAYECTBEHHAs ), a TAK)XKE CpEHEE COIep KaHUe YIiepoaa U CTPYKTYpy ITOM
CTaJIi TIPU KOMHATHOH TeMIeparype B COOTBETCTBHHU C TUArPaAMMOM KeTe30-yTiIepo
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Tema: « Tepmuueckas

obpabotkanIIpumeps! 3aganunit

3ATAHHUE Ne 1

1. Yro maspiBaeTcs MONHOM 3aKauKoOW W Ui KaKuUX craneil ee nmpumensior? Haueprure cxemy
MOJTHOM 3aKallKi M BBICOKOTEMIIEPATypHOTO OTIyCcKa (B KoopauHarax t-t) ctanu 50 U yKakuTe
CTPYKTYpY Ha KakJIOM 3Tare TepMooOpabOTKH (J10 3aKaJIKH, TOCIIE 3aKaJIKH, IOCIIE OTIyCKa)

2. Kak nmpoBOAAT MOBEPXHOCTHYIO 3akanky TBU? VkaknuTe peKOMEHIYeMyI0 TOIIMHY CIIOS,
CTPYKTYpY M TBEpPAOCTb MOBEPXHOCTU M CepALeBUHBI cTanu mnocie 3akanku TBY. Kax
PEryIUPYIOT TOJIIUHY 3aKaJE€HHOU 30HBI?

3. Kak BiusieT Ha MPOKAIMBAEMOCTb Pa3sMep 3€pHa ayCTEHUTa?

4. B cranu 50 mocne 3akanku MOMydeHa CTPykTypa Ms3+®. Vkaxure mapaMeTphbl 3aKaiKu
(t HarpeBa, V 0XJI.) OTHOCUTEIBHO KpUTHYECKUX. OLEHUTE NMPaBUIBHOCTD PEKMUMA 3aKaJIKU

3AJJAHUE Ne 2

1. Yro rtakoe ynyumenue? Kakyro CTpyKTypy W TBEPAOCTH MMEET CTajlb IOCIE YIIyYIIEHUs?
[IpuBeauTe mpuMep yaydiaeMou cTaiu

2. OObsCHUTE BIWSHHUE BEIMYUHBI 3€pHA ayCTEHHWTa Ha TpoKamuBaeMocTh crand. Cramb 40
JIByX TUTABOK MMeeT 3epHO cooTBeTcTBEHHO Ne3 m No5. Kakas miaBka OynaeT uMeTh OOJBIIYIO
IIPOKAJIMBAEMOCTb U TIOYeMY?

3.C Kakoli LENb0 W I8 KakuX CTrajJed NpuMeHsoT nementanuio? Haueprure cxemy
HEMEHTalM M Mocieaytomed tepmoodpaborku g cramu 25XIT. Ykaxkute TBepaoCTb
MOBEPXHOCTHU U TOJIIUHY YIPOYHEHHOTO CJIOS

4. Kakas CKOPOCTb OXJIQKJICHHsI Ha3bIBAETC KpUTHueckon? Kakue CTpyKTypbl 00pasyroTcs B
cranu Y8 mpHu oXJaxaeHuu co ckopocthio V1 u V5. Urto mpeacraBisior coOoii Ha3BaHHbBIC

CTPYKTYpHBI?

MMHUCTEPCTBO HAVKH U BBICILIEI'O OFPA3OBAHM ST POCCUMCKON ®EJIEPALTN
®enepalibHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE BHICILIETO
00pa30BaHUAMOCKOBCKHUI1 MOJTUTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noaroroBku:

23.05.01 «HazemHbIe TPaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA»

OII (mpoduap): «IlepcneKTHBHbIE TPAHCIIOPTHBIE CPEACTBAAY

Kadenpa: «MarepuanoBenenne»

(manMeHOBaHHUE Kadeaphl)

HenoBas (poseBasi) urpa Nel
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10 JUCHUIIIINHE ((MaTepI/IaJ'IOBC,ZlCHI/Ie»
(HaMMEHOBaHUE TUCLUIIINHBI)

1.Tema (mpodeMa) MaKpOAHAINS CTAMM . .. .uveeneeenneeenneennneenneennnn.

2.KoHuenuusi Mrpbl: NPOBEICHUE HCCIENOBAHMS TEMIUIETa pelibca, Makpouutuda
neta-ym, 3akanenHoi TBUY, makponutuda cBapHoro coenunenus. [1o kaxmomy obpasity
oTpe-/IeNseTCsl METOIMKA TPABIICHHUS, ONUCHIBACTCS BBISIBJICHHAS] CTPYKTYpa

3.Poau:

- o HAYATBHUK OTK e ;

SIPI 14517187 67 (¢108) (9 (0): 21 {11 1 S0P UURRP ;
4.0:xxuaemblii () pe3yabTar (bl) JI€TACTCS 3aKIIOUCHHUE O TPUEMKE JAeTalH C TEXHU-
YECKUM 000CHOBAHUE MTPUHITOTO PEIICHUST «...veeneenenieeennnnns.

- OLICHKA «3aYTEHO» BBICTABIISIETCS CTY/IEHTY, €CIHM CTYJEHT 0e3 OIMOO0K ONpeaeseT Me-
TOJIMKY TPABJICHUS, OTIMCHIBAECT BBIBICHHYIO CTPYKTYPY, IPABUIIBHO JIETAET 3aKII0UEHUE
0 Ka4eCTBE MCCIENyEeMON AeTallu;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS] CTY/IEHTY, €CIIM CTYJEHT HE BIaJeeT METOAMKOM
TPaBICHHS, HE MOXKET IPABUIHHO UACHTU(DHUIIMPOBATH UCCIEAYEMYIO CTPYKTYPY. .. ........

CocraBureib H.M. Hurtknu

«

(moxmuce)

» 20 T

HenoBas (posieBasi) urpa Ne 2

110 JUCHUITJIMHE ((MaTepI/IaJ'IOBe,Z[eHI/Ie»
(HaMMEHOBaHME TUCIIMILTMHBI)

1.Tema (mpo0JieMa) 3aKamKa U OTIYCK CTAMM. . .uvveenereeennneeennnneeannnenns
2.KoHuenmus urpbl onpeiesieHue ONTUMAJIBHOM TeMIIepaTyphl 3aKaliKu cTanu 45 u
3HAUEHUs KPUTHUUECKUX TOUEK, YCTAHOBJICHUE BIUSHUSA CKOPOCTH OXJIAXKACHUS Ha
TBEP-/10CTh, U3YUEHHE MUKPOCTPYKTYPBI CTaJIel TIOClie TEPMUIECKON 00paboTKH
3.Posn:

- HAYATBHUK LIBJT .. ;

- . .MHXKCHEPBI-MCCIIETOBATEIIH . . . c..eeuveentiesureaneeesueeenseesaseeseesseeeseesseeanseessseanseesseesnseesneeans ;
4.0:xxuaemblii (e) pe3yabTar (bl) I€TaeTCs 3aKITI0YCHUE O COOMIOACHUH MPABMIIHLHON
TEXHOJIOTUH TIPU MPOBEICHUH 3aKAIKU CTamu 45...........ciena...

- OIIEHKA «3aYTCHO» BBICTABIISICTCS CTYACHTY, €CITU CTYJACHT 03 OMMOOK OMUCHIBAET
MpEBpaIeHHs], TPOUCXOIAIINE MTPH 3aKaJIKE CTANU; JaeT PEKOMEHIAIMH 110 PeKUMaM
3a-KaJIKM cTaju 45;

- OIIEHKA «HE 3a4TE€HO0» BBICTABIISETCS CTYACHTY, €CIIH CTYACHT JOIyCKaeT rpyobie
OIIMOKY MPU ONMUCAHUU TIPEBPAICHUHN, MPOUCXOIAIINX PU 3aKaJIKe CTaIH; JaeT Hempa-
BUJIbHBIE PEKOMEHIAIIUU 110 PeKUMaM 3aKajKu cTanu 45

CocraBureib H.M. Hurtknu

«

(moxmuce)

» 20
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Oo0pa3ubl BONPOCOB U3 (POHIA TECTOBBIX 3aIaHU I

Tema: «MuUKpoaHaJIHU3 CTAII»
3amanue Ne 1
1. Uto Ha3bIBaeTCs CTPYKTYpOH MaTepuaia’?
a) [IEpOXOBATOCTh MOBEPXHOCTH; 0) BUIAUMOE CTPOCHHUE; B) HAIMYHE TPEIINH
2. YTo Takoe XJ1aJHOJIOMKOCTE?
a) YMEHBIIIEHUE TBEPIOCTH MIPH HU3KUX TeMIIepaTypax; 0) oXpymduBaHie MaTepuaia mpu
HU3KHUX TEeMIIepaTypax; B) MPOYHOCTh Marepraia mpu HU3KUX TeMIepaTypax
3. Hanbonee GmaronpusTHBIM COUYETaHUEM (PU3UKO-MEXaHUYECKUX CBOUCTB 001a1al0T
a) KpyITHO3EPHUCTHIC; 0) MEIIKO3EPHHUCTHIC; B) CBOMCTBA HE 3aBUCST OT BEJTMYUHBI
3epHa

3amanue Ne 2

1. [Ipu kaKoM yBEJIMYEHUHU U3YUalOT MUKPOCTPYKTYpY?

a) meree 100 pa3; 6) 6omee 50 pa3; B) HEBOOPYKCHHBIM TJ1a30M

2. Kakoii XuMUYeCKU 3JIEMEHT BbI3bIBAET
XJIAIHOJIOMKOCTB?a) cepa; 6) hocdop; B) yrepon

3. YBenudeHre HOMEpa 03HAYAET CICAYIONIee NU3MEHEHNUE BETMIIHBI
3epHaa) yBeJIU4CHHE; 0) yMCHBIIICHHUE; B) HE O3HAYAET

3ananue Ne 3
1. Ha xakom npuniune padoraetr MeTauiorpapuiyeckuii MUKpOCKOIT?
a) IPOXOXKICHUE CBETa Yyepe3 Marepual; 0) OTpakeHue cBeTa MaTepralioM; B) MOIVIOIICHUE CBETa
MaTepuaioM
2. Kakoit XUMHYEeCKU 3]IEMEHT BBI3bIBAECT KPACHOJIOMKOCTh
cranu?a) yrmepon; 6) cepa; B) hochop
3. CKOJIBKO HOMEPOB COIAEPIKUT 1IKajla OLICHKU BEJIMYMHBI 3€pHA
cranu?a) 7;0) 10; B) 5
3ananue Ne 4
1. Kak onpeaenuTs yBearueHnEe MUKpOCKoma?
a) (yBenmu4eHue okyIspa) — (yBennueHue o0bekTrBa) =; 0) (YBeIU4eHUE OKyIsIpa) +
(yBennueHue o0beKTHBa) =; B) (YBEITMUEHHUE OKYJIsipa) X (YBeJIMYeHHE OObEKTHBA) =
2. Yr1o Takoe KpaCHOJIOMKOCTb CTaIH?
a) nmoreps npoyHocTH npu Harpese Beilie 1000°C; 6) oxpynuuBaHUe IPU HArPEBE BBILIE
1000°C;B) npoYyHOCTh NP BBICOKHX TEMIIEpATypax
3. Kak onieHMBaIOT BeIMYMHY 3€pHA CTaIu?
a) MyTeM TpaBleHus MUKpouuinda; 6) myTeM CpaBHUBAHUS C ITAIOHOM; B)
MyTEMOTPaXKaTeJIbHOU CIOCOOHOCTH
3ananue Ne 5
1. Yro o3nauaet 3anuch X507
a) ysenuuenue 6osee 50 pa3; 6) yBenuuenue B 50 pas; B) yBenuuenue menee 50 pa3
2. MoxHO J1 BU3yaJbHO 00HAPYXUTH pocdop B ctanu?
a) na, mpu conepsxkanuu 6onee 1,2%; 0) na, npu conepkanuu meree 1,2%; B) HeT, npu 1I0OOM
coJiepyKaHUU
3. Kak BBIABIISIFOT IPaHULIBI 3€peH MeTaia?
a) MyTeM CpPaBHEHMSI C 3TAJIOHOM; 0) IyTeM TpaBIEHHSI MUKPOLLIU(A; B) METOAOM XUMUYECKOTO
aHaim3a
3ananue Ne 6
1. Yto Takoe pasperniaronias ciocOOHOCTh MUKpOCKona?
a) MUHUMAaJIbHOE PAacCTOSHUE MEKIY JABYMS BUIMMBIMH pa3ieIbHO TOUKaMH; 0) MaKCUMaIbHOE
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paccTosiHie MEX1y IByMs BUTUMBIMU pa3/IeIbHO TOUKAMHU; B) YBEIHMUEHUE MUKPOCKOTIIA

2. B xakom Buje Haxonutcs ¢pocdop B cranm?

a) B BUJIE TBEPJIOTO pacTBOpa MpH J0O0M cofiepKaHHH; 0) B BUIE XUMHUUECKOTO COETUHEHUS
BbIe 1,2%; B) B BuAe TBEpAOro pacteopa 1o 1,2%

3. Uto Takoe 3BTEKTHUKA?

a) JIETKOTIJIaBKasi CMECh; 0) XMMHUECKOE COSIMHEHNE; B) TBEP/IbII pacTBOP

3amanue Ne 7
1. Yro Takoe penuka’?
a) BUIUMOE CTPOCHHE MaTepuaa; 0) ciernok peinbeda moBepXHOCTH; B)
¢doTorpadusnoBepxXHOCTH
2. Cepa BBI3BIBAET KPACHOJIOMKOCTh CTAJIU, €CJIM OHAa HAXOJIUTCS B
BUIEa) cyiab(uIa Mapraiia; 0) cyabpuaa xxenesa; B) TBEpPIOro
pacTtBopa
3. DBTeKTHKA Ccynb(uaa xKee3a ¢ xKele30M PU HOPMATLHOI TeMIeparype
a) XpyInka; 0) TIacTUYHA; B) yIpyra

3aganue Ne 8

1. C yBenuueHHeM JUTMHBI BOJHBI CBETA pa3peliaromiasi CliocOOHOCTh
MHUKpPOCKOIIaa) yBEJIMUUBACTCS; 0) YMEHBIIAETCS; B) HE H3MEHSACTCS

2. ®ocdop obpaszyer ¢ xKene3oM

a) TBepAbIil pacTBOp; 0) XUMUYECKOE COSIMHEHNE; B) HE B3aUMOJICHCTBYET

3. DBTEeKTHKA Cynb(uIa )Kee3a C )KeIe30M NMpu Temneparypax soiae 1000°C
a) MIaBUTCS; 0) XpyIKa; B) MJIaCTHYHA

3amanue Ne 9

1. Yem Gosnbliie MUHMMAJIbHOE PACCTOSTHUE MEXKTY JBYMS BUMMO pa3/ieIbHO TOUKaMH,
TeMpa3pellaronias CHoCOOHOCTb

a) Oosblire; 0) MEHBIIE; B) HET 3aBUCHMOCTH

2. ®ocdop B cTansx oOpa3yeT ¢ )KeIe30M

a) TBepAbIil pacTBOp; 0) XUMUYECKOE COSTMHEHHE; B) HE B3aUMOJICHCTBYET

3. Oxkcungnl

a) TUIACTUYHBL; 0) XPYIIKHU; B) YIIPYTH

Samanme Ne 10
1. Ha xakom mpuHIUIe paboTaeT pacTpOBBIN 3JEKTPOHHBIA MUKPOCKOM?
a) MPOXOXKICHHE MTOTOKA AIICKTPOHOB Uepe3 MaTepHalr; 0) OTpaKEHUE MOTOKA AIICKTPOHOB
MaTepualoM; B) OTPaXEHHE CBETa MaTepUaIoM
2. Cepa 00pa3yer C xeIe3oM
a) TBepAbIil pacTBOp; 0) XUMUYECKOE COSTMHEHHE; B) HE B3aUMOJICICTBYET
3. Cynbdua maprasiia npu TeMIeparypax BbIIIe
1000°Ca) xpyrmok; 0) IIacTU4eH; B) IMIaBUTCS

3amanue Ne 11

1. ITpu kakOM YBETUYEHUU POBOSAT MUKPOAHAIIN3

cranu?a) 6onee x50; 0) He menee x100; B) He MeHEe

x1000
2. Kak orieHuBaroT coqiep>kaHie HEeMETaUNIMYECKUX BKIIIOYCHHH B cTan?
a) METOJIOM XMMHUYECKOTO aHaIN3a; 0) MyTeM CpaBHEHUS C ATAJIOHOM; B) [0 TBEPAOCTH 00pasiia
3. UTo Takoe OKCHIbI? 37
a) OKHUCJIBI yIiepoa; 6) CMECh OKHCIIOB; B) OKUCIIBI JKeje3a
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Samanme Ne 12
1. Yto Takoe XJIaJHOTOMKOCTh?
a) yMEHbIIIEHUE TBEPIOCTH MIPH HU3KUX TeMIlepaTypax; 0) oXpymyuBaHHe MaTepuaia npu
HU3KHX TEMIIepaTypax; B) MPOYHOCTh MaTepuaia Mpu HU3KUX TeMIIepaTypax
2. CKonbKo 0aioB COAEPKUT LIKaIa OLIEHKH KOTUYEeCTBA HEMETAITTNYECKUX BKIFOUSHUN B
cranu?
a) 10;6)5;8) 7
3. K HeMeTamnmn4ecKuM BKITFOYCHHSIM B CTATTN
oTtHOcsTCs1a) hochop; 6) CynbhUIBI U OKCHUIBI; B)
yTIEpO.T

3amanue Ne 13

1. Kakoit XuMHueCcKuit 3JIEMEHT BbI3bIBAET XJIAJHOIOMKOCTh

cranu?a) cepa; 0) hocdop; B) yriepon

3. Ilpu KaKoM yBEIHYEHUH MMPOBOIST MUKPOAHATIN3 CTAIIN?

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

3. Haubonee 6maronpuaTHBIM coueTaHHEM (DPU3UKO-MEXaHHYECKUX CBOMCTB 00JIaAat0T
a) CBOICTBA HE 3aBUCAT OT BEIMYMHBI 3€pPHA; 0) MEJIIKO3EPHUCTHIE; B) KPYITHO3EPHUCTHIE

3amanue Ne 14
1. Kakoii XUMUYECKHUI JIEMEHT BBI3BIBAET KPACHOJIOMKOCTh
cranu?a) yrnepoxn; 0) cepa; B) hochop
2. Ha xaxom npuHume paboTaeT 37IeKTPOHHBIA MUKPOCKOT?
a) OTPAXCHHUHU CBETA MaTepuasoM; 0) MPOXOKIESHUH MTOTOKA IEKTPOHOB Yepe3 MaTepUa; B)
OTpaXeHUHU MIOTOKA IEKTPOHOB MaTeprajIoM
3. YBenuueHre HoMepa O3HAYAET CIIEAYIOIIEe N3MEHEHUE BEIMYNHBI
3epHaa) yMEHBIIIEHUE; 0) HE 03HAYACT; B) YBEITUUCHUE

3aganue Ne 15

1. UTo Takoe KpacHOJIOMKOCTh CTAJIH?

a) moteps npoyHocTH rpu Harpese Boie 1000°C; 6) oxpymyrBaHue IPU HArpeBe BhIIIE

1000°C;B) mpOYHOCTH MPHU BBICOKUX TEMIIEpATypax

2. Yem Oosbliie MUHUMAIIBHOE PACCTOSTHUE MEXK/TY JBYMS BUIUMBIMH Pa3/IelIbHO TOUKAMH,
TeMpa3zpelaias CrocoOHOCTh

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

3. Cxonbko 0aIJIOB COMEPIKUT IIKaJia OLEHKU BEJIMYUHBI 3epHA
cranmu?a) 7; 6) 10; B) 5

3amanue Ne 16
1. Yto Takoe OKCUIBI?
a) CMECh OKHUCJIOB; 0) OKMCIIBI KeJe3a; B) OKUCIIBI yIiiepo/ia
2. Kakoi XMMHUY€CKUI AIEMEHT BBI3BIBAET KPACHOJIOMKOCTh
cranu?a) cepa; 0) pocdop; B) yrepon
3. Ha xakom npuHIume padotaet MeTamuiorpapuiaecKkuii MUKPOCKOT?
a) OTpaKeHUH CBETA MaTepHuasioM; 0) MOMIOIMIEHUH CBETa MAaTEPHAJIOM; B) TPOXOXKICHUH CBETA
yepes MaTepuan

3ananue Ne 17
1. Oxcugsl 39
a) Xpynku; 0) ynpyru; B) IJIaCTUYHbI
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2. Kakoi XMMUYECKH JIEMEHT BBI3IBACT XJIAJHOJIOMKOCTh
cranmu?a) ¢pocdop; 0) yriepon; B) cepa

3. Ilpu kakoM yBEIMYEHUHU U3YHYaIOT MUKPOCTPYKTYpY?

a) 6onee 50 pa3; 6) HEBOOPYKEHHBIM T1a30oM; B) MeHee 100 pa3

3amanue Ne 18

1. Cepa BBI3BIBAET KPACHOJIOMKOCTh CTAJIH, €CIIM OHA HAXOAUTCS B BUJIE

a) TBEpJIOTO pacTBopa; 0) cunbduaa xxenesa; B) Cyabdumia Mapraaia

1. Uto Takoe pasperiaromniasi CiocOOHOCTh MUKpOCKoma?

a) yBeJIMYEHHE MUKPOCKOIa; 0) MUHUMAaJIbHOE PACCTOSIHUE MEXK/1Y IByMsI BUTUMBIMU Pa3/ie€IbHO
TOYKAMU; B) MAKCUMATHHOE PACCTOSTHUE MEXTY TBYMSI BUIUMBIMU Pa3IeIbHO TOUKAMH

3. Kakoil XUMUYECKHUH 3JIEMEHT BEI3BIBACT XJIaJHOJIOMKOCTE

cranu?a) cepa; 6) pocdop; B) yrepon

3amanue Ne 19

1. ®ocdop obpazyeT ¢ xene3om

a) XUMHUYECKOEe COCTMHEHUE; 0) TBEPIbI PACTBOD; B) HE B3aMMOJCHCTBYET

2. YUto o3nauaer 3anuch x507?

a) yBenuuenue menee 50 pa3; 0) yBenudenue B S0 pa3; B) yBenuueHnue 6omuee 50 pa3

3. Urto Takoe XJIaJHOIOMKOCTh?

a) IPOYHOCTH MaTepHala Mpu HU3KUX TeMIIepaTypax; 0) OXpyImIrMBaHUE MaTepralia MpH HU3KUX
TEeMIIepaTypax; B) YMEHBIIICHHE TBEPIOCTH IMPU HU3KUX TeMIIepaTypax

3amanue Ne 20
1. K HemeTaminueckuM BKJIIOUEHHUEM B CTAJIH
OTHOCSTCS1a) CYIb(PUIABI U OKCUBL; 0) YITIEPOT; B)
hocdop
2. YTo Takoe KpaCHOJIOMKOCTh CTaau?
a) oxpymuuBanue rpu Harpese Boiiie 1000°C; 6) mpoYHOCTH MPH BBICOKUX TEMIIEPATYPax; B)
noTepsi npouyHocTH npu Harpese Boime 1000°C
3. Kak onpenenuTh yBeIMueHUE MUKpOCKomna?
a) (yBenmuueHuUE OKyisipa) + (yBeIM4YeHHEe 00beKTHBA) =; 0) (YBEIMYCHHE OKYIISIpa) X
(yBenmueHue 00beKTHBa) =; B) (YBEIHUCHUE OKYy/sipa) — (yBEIUYCHHE OOBEKTHBA) =

Samanue Ne 21
1. Kak BAusIIOT HEMETAJITMYECKHUE BKIIIOUEHHS HA IPOYHOCTD
METaJIJIOB?a) YBEJIIMUNBAIOT; 0) HE BIUSIOT; B) yMEHBIIAIOT
2. Ha xakom mpuHIune paboraet MeTamiorpaduaecKuit MUKpOCKOTT?
a) MOTJIOIIEHNE CBETa MaTepruaioM; 0) MPOXOXKJIECHUE CBETA YePE3 MaTEPHAIT, B) OTPAKCHUE CBETa
MaTepuaIoM
3. Ha xakom npunIume paboTaeT pacTPOBBIA AIEKTPOHHBI MUKPOCKOTIT?
a) OTPaXCHUHU CBETA MaTepuasioM; 0) MPOXOKIESHUH MTOTOKA IEKTPOHOB Yepe3 MaTepUa; B)
OTpaXeHUHU TIOTOKA IEKTPOHOB MaTeprajIoM

3ananue No 22

1. Kak olieHMBaIOT coAepKaHNE HEMETAIUTMYECKUX BKIIFOUCHUHN B CTAJINA?

a) 10 TBEPAOCTH; 0) METOIOM XUMHUECKOTO aHAJIN34; B) IIyTEM CPAaBHEHHS C 3TAJIOHOM

2. ITpu kakoM yBEITMYEHUH U3YUYAIOT MUKPOCTPYKTYpY?

a) HeBOOpY)eHHbBIM Ti1a3oM; 0) meree 100 pa3; B) 6onee 50 pa3

3. Uem Gosblile MUHMMAJIbHOE PACCTOSHUE MEXy ABYMsI BUAMMBIMU Pa3[ieIbHO TOUKAMH, 4]
TeMpa3pemarias CriocoOHOCTh



a) HeT 3aBUCUMOCTH; 0) OoJbliIe; B) MEHbIIIE
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3amanue Ne 23

1. Cxonpko 0asIoB COAEPKUT IIKaIa OIEHKH KOJIMYECTBA HEMETAJUTMUECKUX BKIIOUCHHI B
cramu?

a)10;6) 7;B8) 5

2. YTto Ha3bIBAIOT CTPYKTYpPOI MaTepuana’?

a) IIePOXOBATOCTh MOBEPXHOCTH; 0) HATMYUE TPEILMH; B) BUTUMOE CTPOCHHE

3. C yBenuyeHHeM JTMHBI BOJHBI CBETA pa3peliaronias CriocOOHOCTh
MHUKPOCKOIIaa) HE U3MEHSETCS; 0) YBEINUMBACTCS; B) YMEHBIIIACTCS

3amanue Ne 24
1. YBennueHue Oaia 03Ha4aeT ciaenyroniee H3MEHEHNUE COJepKaHUs
HEMETATUYECKUXBKITIOUSHUN
a) yMeHbIlIeHHe; 0) HE 03HAYAET; B) YBEIIMUCHHE
2. Cepa BBI3BIBAET KPACHOJIOMKOCTD CTAJIU, €CJIM OHAa HAXOJIUTCS B
BUJIea) CyTb(uIa xkKene3a; 0) TBEPI0ro pacTBOpa; B) cylbduaa
Maprasiia
3. Yro Takoe periuka?
a) CIJIeTIOK penbeda MoBepXxHOCTH; 0) hoTorpadus MOBEPXHOCTH; B) BUIUMOE CTPOCHHUE
marepuasa

3amanue Ne 25

1. HemeTannudeckue BKIIOUYCHUS U3y4alOT HA MUKPOILTU(aX ¢

a) TIOJTMPOBAHHOU MTOBEPXHOCTHIO; 0) TPABIECHOM MTOBEPXHOCTHIO; B)
HITH(OBAHHOUTTOBEPXHOCTHIO

2. B xaxoMm Buzie Haxonutcs Gpocdop B ctamu?

a) B BUJIE XUMUYECKOT0 coenHenus 10 1,2%; 0) B Bue TBepAoro pacteopa 1o 1,2%; B) B Buje
TBEPJIOTO pacTBOpa MpH JitoOOM Collep:KaHun

3. Uto Takoe pazpemaromias criocCOOHOCTh MUKpOCKoma?

a) MaKCUMAaJIbHOE PACCTOSHUE MEXKIY JABYMS BUIMMBIMH pa3/ieIbHO TOUKaMHU; 0) yBelIndeHHEe
MHUKPOCKOTIA; B) MUHUMAJIBHOE PACCTOSHUE MEKIY ABYMS BUAMMBIMU PA3CIIbHO TOUKAMU

3amanue Ne 26

1. Lenb TpaBienus MUKpouuida

a) BBISIBJICHUE MUKPOCTPYKTYPBI MeTaJlj1a; 0) BRIpaBHUBAHKE IIOBEPXHOCTH; B)
BBISIBJICHHCHEMETAJUNINYECKUX BKITFOUCHUH

2. MoxHO I BU3yaJbHO 00HAPYXUTh pocdop B cTanu?

a) aa, mpu coaepxanuu Mmenee 1,2%; 0) HeT, npu J1000M COIepIKaHUM; B) 1a, IPU COIEPKAaHUH
oomee 1,2%

3. Yro o3nauaet 3anuch x507?

a) yBenuuenue B 50 pa3; 0) yBenuuenue meHee S0 pa3; B) ypenuueHnue 6omuee 50 pa3

Tema: «MaxkpoaHaJIu3 cTaam»
3ananue Ne 1

1. IlpuroroBneHre Makponumida BKIIOYAET OTICPAIIHH:
a) Mex. o0paboTka, mrdoBanue, monupoBanue; 6) Mex. o6padortka, nummdoBaHue, TPaBICHHE;
B) Mex. 00paboTKa, MoIMpoBaHue, TPaBICHUE
2. B nedopmupoBannom crutaBe 3Hauenne KCU u & B1omb
BOJIOKHA:a) BBIIIE; 0) HIKE; B) OIMHAKOBHI
3. Coenunenue cepedpa BXOAUT B COCTaB 43
peakTHuBa:a) Il TITyOOKOTO TpaBJIEHUS; O)



baymana; B) I'elina
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3amanue Ne 2

1. ITpu oxJtaXKIEHUH CIIMTKA 00pa3yeTCs 30Ha KPYITHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) Mpu OBICTPOM OXJIKJICHHUH, 0) IMPH HAMPABICHHOM OTBOJIC TEIUIA; B) IPH MEIJICHHOM

OXJTAKICHUH

2. Hannuure Ha MOBEPXHOCTHU U3JI0MA YYACTKOB C OJIECTAIIECH U IEpOXOBATON MTOBEPXHOCTHIO
XapaKTEePHO JIIS:

a) KPUCTAJTMYECKOTO U3JI0Ma; 0) BOIOKHUCTOTO M3JI0Ma; B) YCTAaJIOCTHOTO U3JIOMa

3. HarpeB HCTIONB3YIOT B MPOLIECCE:

a) IyOOKOTO TpaBJeHus; 0) TpaBleHUe peakTUBOM baymana; B) TpaBiieHue peakTuBoM I eiiHa;

3ananue Ne 3

1. lenaApUTHOM JTUKBUAAIIMEN HA3bIBACTCS:

a) HEOTHOPOJTHOCTh XUMUYECKOT'0 COCTaBa B 00BEME OTHOTO 3€pHA; 0) OTHOPOIHOCTD

XUMHYECKOTO COCTaBa B 00beMe OJTHOTO 3epHa; B) HEOAHOPOAHOCTh XUMUYECKOTO COCTaBa B

o0beMe cauTKa

2. B nedopmupoBaHHOM crisiaBe 3HAUYEHUE G BJIOJIb BOJIOKOH IO CPABHEHUIO C MOTIEPEYHBIM
HarpaBJICHUEM:

a) BhIIIIEe; 0) HIDKE; B) OIMHAKOBBI

3. B n3nome nposiBisieTcs 30Ha JojIoma:

a) B KpUCTAJNINYE€CKOM; 0) B BOJIOKHUCTOM; B) B yCTAJOCTHOM

3amanue Ne 4
1. JIuxkBuaamueit Ha3pIBaCTCS:
a) OTHOPOJHOCTh XUMHUYECKOTO COCTaBa; 0) HEOJHOPOTHOCTh XUMHUYECKOTO COCTaBa; B)
HEOJTHOPOJHOCTh MEXaHUYECKUX CBOWCTB
2. Cepa HaxXoIUTCS B CTAJIA B
Bumea) MnS; 6) MnSOg4; B) H2S
3. ®pakrorpadueli Ha3bIBAIOT U3YUYCHHE:
a) u3Ioma Jetanu; 0) Makpouutuda; B) 1eI0i aeTanu

3ananue Ne 5

1. JIerxomniaaBkue MPUMECH KOHIIEHTPUPYIOTCS B:

a) IaBHBIX OCAX JIEHAPHUTA; 0) MEKOCHOM MIPOCTPAHCTBE; B) MEX/IY 3€pHAMH MeTaljia
2. Kpucrannudyeckuit U3JI0M CIUIaBa CBUAECTEILCTBYET O:

a) XpYTNKOM pa3pylIeHnN; 0) BA3KOM pa3pyLICHHH;

3. [Ipenen npoYHOCTH CIIIaBa MPH PACTSHKCHUH 0003HAYAIOT:

a) os; 0) 0; B) KCU

3ananue Neb

1. [T1acTUYHOCTH CIUIaBa XapaKTEPU3YIOT:

a) MpeesioM MPOYHOCTU MIPH PACTSIKEHUH; 0) OTHOCUTEIBHBIM YIITTHHEHUEM TIPHU PACTSIKEHUH; B)
K03 UIIUEHTOM YIapHOH BA3KOCTH

2. B cocraB peaktuBa [ 'eiiHa BXOIUT:

a) CepHasl KUCJI0Ta; 0) COJsHAs KMCIIOTA; B) XJIOPUCTHI aMMOHUH

3. BOJIOKHUCTBIN U3JI0M CIlJIaBa CBUJIETEIBCTBYET O:

a) XpyIKOM pa3pylieHuu; 0) BI3KOM pa3pyIIeHUN

3amanme Neo7

1. BOJIOKHUCTBIN U37I0M UMEET TOBEPXHOCTh

a) IePOXOBaTyI0; 0) OJIECTAIILYIO 3€PHUCTYIO; B) MATOBYIO

2. MakpocTyKTypoH CIuIaBa Ha3bIBaeTCSI: 45
a) CTPYKTYpa, pa3inuruMasi moj 3IeKTPOHHOM MUKPOCKOIIOM; 0) CTPYKTypa, pa3iuyuMasi o
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ONTUYECKHM MHKDPOCKOIIOM; B) CTPYKTYpa, pa3IHuuMasi HEBOOPYKEHHOM IJ1a30M
3. YnapHas BSI3KOCTh IIPOKaTa B HAIIPABIICHUSIX BIOJIb M TIONIEPEK BOJIOKOH
a) panuuaercs B 2 pasa; 0) pasnuyaetcs B 10 pas; B) He OTaIUYaeTCs

3amanme Ne 8
1. IIpenen npo4HOCTH MPOKaTa B HAIIPABJICHUAX BJIOJIb U MTONEPEK
BOJIOKHAa) paznnyaeTcs B 2 pasa; 0) paznudaetcs B 10 pa3; B) He
OTJIMYAETCS
2. 3epHO MeTaJIa SBISETCS:
a) KpUCTAJUIOM; 0) KPHCTAJNTUTOM; B) IIEHTPOM KPUCTAJUIU3ALIUN
3. TpaBnenue makponutuda
a) oOeclIBeYMBAaET MMOBEPXHOCTh CIUIaBa; 0) BBISBISIET HEOJHOPOJHOCTh MAKPOCTPYKTYPHI; B)
NOJIUPYET NUTM(OBAHHYIO MOBEPXHOCTD

3ananue Ne 9
1.Menko3epHUCTas CTPYKTypa B TUTOM MeTaluie oOpa3yercs
a) pu OBICTPOM OXJIAXK/IEHUU; 0) PU MEJJIEHHOM OXJIaKJCHUH; B) IIPY HAIIPABICHHOM OTBOJE
Teria
2. JIukBuganuen Ha3pIBaKoT:
a) HEOJTHOPOJHOCTh XMMHUECKOT0 COCTaBa; 0) KpUCTAJUIM3AIIHIO CIIJIaBa; B) BEJIMUUHY 3epeH
MeTauia
3. KoaddunueHT ynapHOH BI3KOCTH
0603HauaroTa) o3; 0) 0; B) KCU

3amanne Ne 10

1. Konenuartsiii Ban JIBC pekoMeHyeTcsl U3rOTaBINBAaTh:

a) U3 Ipokata; 0) KOBKOM; B) TUTbEM

2. Bonoknucras cTpykTypa 1e(hOpMUPOBAHHOTO METAIIA BBISBISETCS
peakTuBOM:a) mTyOoKoro Tpapnenus; 0) baymana; B) ['eitna

3. Ilpenen mpoOYHOCTH MPU PACTIKECHUH UMEET
pasmepHoctba) Mlla; 6) %; B) JIx/cm?

3amanne Nel 1

1. 30HaNBHYIO JTUKBUIAINIO MOXKHO YCTPAHUTh

a) oTkuroM; 0) 00paboTKOM JaBICHUEM; B) HEIIb3S

2. Koaddunuent ynapHoit BI3KOCTH HMEET
pasmepHoctba) Mlla; 6) %; B) Ix/m2

3. Bsskoe paspyliieHue xapakTepu3yeTcs:

a) KPUCTAJUTMYECKUM

U37I0MOM;0) BOIOKHUCTBIM

U3JIOMOM

3ananue Ne 12
1.MuHMMaJbHbIE IPUMECH cepbl U (pochopa COIEPHKUT:
a) 30Ha MEJIKMX Pa3HOOCHBIX 3epeH; 0) 30Ha KPyIHbIX OPUEHTHPOBAHHBIX 3€PEH; B)
30HAKPYMHBIX PABHOOCHBIX 3€peH
2. JleHapuTHAS JTUKBALUS BBISBIISIETCS
METO/I0Ma) IITyOOKOro TpaBienus; 6) baymana;
B) ['eitna
3. OCHOBHBIMU XapaKTEPUCTUKAMU (PU3UKO-MEXaHMUECKUX CBOWCTB CILIaBOB
aBistoresad) o-1,a,1; 6) 05,0,KCU; B) ocuc,y,p 47



3amanme Ne 13

1. Ycagounasi pakoBHHA CIIUTKA (opMUpyeTcs B:

a) 30HE MEJIKUX PaBHOOCHBIX 3epeH; 0) 30HE KPYITHBIX OPUEHTHUPOBAHHBIX 3€PEH; B) 30HE
KPYITHBIX PABHOOCHBIX 3€PCH

2. 11 MakpoaHaiu3a CIUTKOB U MTPOKaTa MPUMEHSIOT:

a) myOoKkoe TpaBiieHue; 0) TpaBieHue peakTuBoM baymana; B) TpaBiieHHe peakTuBOM | eiiHa
3. JIeHIpUTHYO JIUKBUAALINIO MOXKHO YCTPAHUTH:

a) 00paboTKOH NaBIeHUEM; 0) OTIKUTOM; B) HEIIb3sI

3amanue Ne 14

1. JIns BBISIBIICHUS paclpeieNiCHUs Cephbl B CTATH MPUMEHSIOT

a) my0okoe TpaBiieHHe; 0) TpaBleHHEe peakTHBOM baymaHa; B) TpaBiieHHE peakTUBOM | eiitHa
2. YcamouHasi pakOBHHA CIIUTKA (hopMUPYETCS:

a) B HauaJje mpolecca KpucTauin3aiuu; 0) B KOHIIE MPoIlecca KPUCTAJUTU3alluN; B) B
MPOIECCEOXTAKICHUS CITUTKA

3. XaOTUYHYIO OPUEHTAIUIO 3epeH B | 30HE CIIMTKA 00y CIaBIUBAIOT

a) HEOJTHOPOJHOCTHIO penibeda N3NOKHUIIBL; 0) BEICOKAsi CKOPOCTh OXJIAXKICHHUS; B)
HarpaBJIeHHbBIN TETIOOTBO]

3amanue Ne 15

1. Jlns1 BBISIBIEHUS PACTIPENETIEHUS CEPBI B CTAIM IPUMEHSIOT:

a) my0okoe TpaBiieHHe; 0) TpaBieHHEe peakTHBOM baymaHa; B) TpaBiieHHE peakTUBOM | eiiHa
2. YcanouHasi pakOBHHA CITUTKA (DOPMUPYETCS B:

a) HavaJse mpolecca KpUCTaLIM3aIii; 0) KOHIIE Tpollecca KpUCTaUIU3aIiH; B) TIPoIiecce
OXJIAXKACHHUSA CIIUTKA

3. XaOTUYHYIO OPUEHTAIMIO 3epeH B | 30HE CIIMTKA 00YyCIaBIUBAIOT

a) HEOTHOPOJHOCTH pelibeha U3NOKHULIBL, ) BBICOKAsE CKOPOCTh OXJIAXK/ICHHS; B) HAIIPABICHHBIN

TEIIOOTBO/

3amanue Ne 16
1. Kakoii Bu n310Ma BO3HUKAET IIPU MHOTOKPATHBIX TIOBTOPHO-IIEPEMEHHBIX Harpy3Kkax?
a) YCTaJIOCTHBIN; 0) BA3KHIA,
2. JIns MaKpoaHasin3a CBApHOTO COSAMHEHUS UCTIONb3YIOT
a) TpaBJeHUE peakTuBOM baymana; 0) TpaBieHue peakTuBoM | €ifHa; B) IyOOKOE TpaBJiieHHE
3. JKuakuit MeTa mo OTHOIICHHUIO K TBEPAOMY METAJLTY UMEET Y/IEIbHbIH
o0beM:a) OombIuii; 0) MEHBIIIHI; B) paBHBIN

Samanue Ne 17
1. Kakyo CTpyKTypy UM€EET CTaJIbHOI
CIIMTOK?a) BOJIOKHUCTYIO; 0) IEHAPUTHYIO
2.J11st BBISIBIICHHSI pactpeiesieHus yrepona u gocdopa B cTanu NpUMEHSIOT:
a) mmy0oKoe TpaBiieHue; 0) TpaBieHUE peakTHBOM | €ifHa; B) TpaBiieHHe peakTuBoM baymana

3. brectsiiyo moBEpXHOCTh UMEET:
a) KpUCTANIMYECKUHN U3JI0M; 0) BOJIOKHUCTBINA U3JIOM

Samanue Ne 18

1. IIpu ri1yOOKOM TpaBIE€HUH UCTIOIB3YIOT:

a) COJSTHYIO KHCJIOTY; 0) CEpHYIO KHCIIOTY; B) XJIOPHUCTHIN aMMOHHIMA

2.B ycnoBusiX HampaBIEHHOTO TEIUIO0TBOAA (POPMHUPYETCSI:

a) 30Ha MEJIKUX PaBHOOCHBIX 3epeH; 0) 30Ha KPYITHBIX OPUECHTHUPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PABHOOCHBIX 3€PCH
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3.Xpymkoe pa3pylieHue XapaKTepu3yeTcs:
a) BOJIOKHHACTBIM U3JIOMOM; 0) KPUCTAJUTMYECKUM U3JIOMOM

3ananue Ne 26

1. Cynbdua mapranma rpu remneparype Boimre 1000 C:

a) MacTuyeH; 0) MIaBUTCSA; B) XPYIIOK

2. YTo Takoe XJ1aJHOJIOMKOCTb:

a) OXpyMuuBaHUE MaTepHraia Mpu HU3KUX TeMIEparypax; 0) MPOYHOCTh MaTepHraia Mpu HU3KUX
TeMIepaTypax; B) YMEHbIICHHE TBEPIOCTH MPU HU3KUX TeMIIepaTypax

3. YTo Ha3bIBalOT CTPYKTYpPOU MaTepuana:

a) BUAMMOE CTpOeHHUE; 0) HaTu4Ke TPEUIUH; B) MIEPOXOBATOCTH TOBEPXHOCTH

Tema: «YriiepoaucTbie CTAIN»
bunet Ne 1
1. Yto npencrasinsier co0oii aycTeHUT?
a) TBepAbIi pacTBOp yriepoaa B Fe y; 6) TBepasiil pacTBop ymiiepona B Fe a; B) xumuueckoe co-
eMHEHNE
2. YKaxxuTe HHTEPBAJ MO COJACPKAHUIO yITIepoa B
cramsixa) 0 — 0,8 %; 6) 0,03 — 2,14 %; B) 0,8 — 2,14 %
3. K xakoMy KJ1accy 1o KauecTBy OTHOCUTCS cTajib 607
a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BLICOKOKAYECTBEHHAS

buner Ne 2
1. Kakyro KpUCTaINIMYECKYIO PEHIETKY UMEET JKEJIE30 —
a?a) 'IHK; 6) OLIK; B) poMOoaaprueckas
2. YTO IpOMCXOIUT MIPU HArpeBe B TOUKE
S?7a)® - A;6)I[1— A;B) A — 11
3. Kakue cBoiicTBa cTaii OOBIYHOTO KaueCcTBa rapaHTUpyeT rpymnmna A?
a) XUMHYECKHUI cocTaB; 0) MEXaHMYECKHE CBOICTBA; B) MEXaHUYECKHUE U XUMUUYECKUI COCTaB

busner Ne 3
1. Kakyro KpUCTaJUTMYECKYIO PEIIETKY UMEET JKeIe30 —
y?a) I'lIK; 6) OLIK; B) pomOosnpuieckas
2. YTo MpOUCXOIUT MPU OXJIAKICHHH B TOUKE
S?7a)® - A;6) A —1I;B) 1 - A
3. Uto o3HavaroT mudpsl B Mapke craiau Y 12?
a) TIOPSIIKOBBIM HOMep; 0) cojepikaHue yriaepoja B COThIX %; B) COIEpIKaHUE yIviepoaa B Jecs-
ThIX %

bunet Ne 4
1. KakoBa MakcuMasbHasi paCTBOPUMOCTH YIIEpoia B
aycrenure?a) 0,8 %; 6) 2,14 %;B) 1,2 %
2. Kakast paza BeIIeNnsieTcs B JOIBTEKTOUIHBIX CTAJISIX TIPU BTOPUIHOMN
Kpuctamusanuun?a) A; 0) 1; B) ®
3. Uto o3HauatoT uudpsl B Mapke crainu 457
a) OPSAIKOBBIN HOMEp; 0) colepkaHue yriepoa B COThIX %; B) colepkaHue yriepoja B Jecs-
ThIX %

buner Ne 5
1. KakoBa MmakcuMasbHast paCTBOPUMOCTS yriiepoaa B peppute?
a) 0,8 %; 6) 0,008 %:; B) 0,03 % 49



2. Kakas (a3a BbiaensieTcs Ipyu BTOPUYHOM KPUCTATU3ALNN T0IBTEKTOUIHBIX
craneii?a) @; 6) A; B) 1]
3. Yro o3nauarot 1udpsl B Mapke ctanu BCT3kn?
a) coziepKaHue yriaepozaa B COThIX %; 0) copepkaHue yriepoja B I€CAThIX %; B) TOPSIKOBBII
HOMEDP

buier Ne 6
1. Kakumu cBOMCTBaMH 00JIaaeT EMEHTHUT?
a) Beicokas ruractuanocth 1 HB 8000 MITa; 6) TBepmocts HB 8000 MITa; B) TBepaoCTh
HB2000 MIIa
2. Kak u3meHnsercs cofiepaHue yriepoza B TBEpI0i (aze mpu NepBUUHOM
KPUCTAILTU3AIMUJOIBTEKTOUTHBIX CTAJICH?
a) yMeHbIIaeTcs; 0) YBeIIMUMBACTCSI; B) HE U3MEHSACTCS
3. Kak HazpiBaetcs ctans ¢ copepxanueM yrieposa 0,30
%7?a) no3BTEKTOMIHAS; O) SBTEKTOUIHAS; B)
329BTEKTOH THAS

buner Ne 7

1. CxonbKo yrieposaa B
nementure?a) 0,8 %; 0) 2,14 %;
B) 6,67 %

2. Kak n3MeHsieTcs KOHIEHTpalus yriepoa B peppure npu BTOPUIHON KPUCTATUTH3AIIH?
a) YMCHBINACTCS; 0) YBEIIMYMBACTCS; B) HE U3MEHSCTCS

3. K xakomy Kjaccy mo KauecTBy OTHOCUTCS cTajib Y 10A?

a) OOBIYHOTO KaueCcTBa; 0) BHICOKOKaYeCTBEHHAS;, B) KAaUECTBEHHAs

buner Ne 8
1. U3 kakux ¢a3z cocTouT
nepnut?a) A u @; 6) @ u L; B)
Aunll
2. Kak n3MeHsieTcs KOHIIEHTPALU YITIEpoia B ayCTEHUTE IPU BTOPHUYHOM KPUCTAILTU3ALIUN
3a3BTEKTOM/IHBIX CTAJICH?
a) yMEHbINAeTCs; 0) yBEININBACTCS; B) HE HU3MEHSIETCS
3. K xakomy Kj1accy o Ha3Ha4Y€HUIO OTHOCHUTCS CTajlb
VY7?a) KOHCTPYKIMOHHAS; 0) MHCTPYMEHTAJIbHAS

buner Ne 9
1. B 4éMm cyTb 3BTEKTOUIHOTO MpEBpaLEHUs?
a) peppuT BBIACIACTCS U3 ayCTEHUTA; 0) ayCTEHUT NMPEBPAIIACTCS B IIEPJINT; B) IEMEHTUT
BBIJICJISIETCS U3 AyCTEHUTA
2. U3 xakoii (pa3el BeIIEISAETCS
II?a) ®; 6) A; B) XK
3. Yro o3HayaroT udpsl B MAPKUPOBKE CTaIH 357
a) coliepKaHue yriiepojia B COTHIX %; 0) colep:kaHue yrieposa B AECATHIX %; B) MOPSIKOBBIN
HOMEDP

buner Ne 10
1. Yto coboit mpeacTaBisieT IEMEHTUT?
a) TBepAblil pacTBOp yriepoaa B Fe a; 6) MEXaHHYECKYIO CMECh; B) XUMUYECKOE COCTUHECHNE;
2. U3 kakux ¢a3 cocrout cranb 40 mpu KOMHaTHON
temneparype?a) D ull; 6) Du A; B) D u Ll
3. Kak Ha3bpIBaeTcCs cTajib, €CIU NP KOMHATHOW TEMIIEPATYPE €€ CTPYKTypa
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[T+11I1?7a) sBTeKkTONAHAS; O) 3a3BTCKTOM IHAS; B) IOOBTECKTOMTHAS
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buner Ne 11
1. Kakast u3 ykazaHHbIX (a3 UMEET CaMy BBICOKYIO
TBeprocTh?a) @; 6) A; B) 1]
2. U3 xakux ¢a3 coctout ctaib Y 11 mpu KoMHaTHON
temneparype?a) @ ull; 6) A u L; B) ® u I
3. Yro o3navarot mudpsl B Mapke ctanu bCt5kn?
a) coJiepKaHue yriiepojia B COTHIX %; 0) colep:kaHue yriepoa B AECATHIX %; B) MOPSIKOBBIN
HOMED

buner Ne 12
1. Yro npencrasisier co0oi ayCTeHUT?
a) TBepAblil pacTBOp yriepona B Fe y; 6) TBepblii pacTBOp yriepoaa B Fe o; B) MEXaHHYECKYIO
cmech @ u [
2. Kakas a3a Beiiensercst Ipy BTOPUYHON KPUCTAIIIM3AIMU 103BTEKTOUTHBIX
craneii?a) @; 6) A; B) L[]
3. Urto o3Havarot i dpsl B Mapke cranu BCr4cn?
a) cofiepKaHue yriepoaa B COThIX %; 0) MOPSAIKOBBII HOMED; B) OTHOCHTEIIbHOE yIInHEeHHE O %

buner Ne 13
1. Yto coboii mpencrasnset pepput?
a) TBep.blil pacTBOp yriiepoaa B Fe y; 6) TBepaplii pacTBop yriieposaa B Fe a; B) Xxumuueckoe
COCIMHEHHE
2. Kakas (a3a BbaensieTcs Ipyu BTOPUUHOM KpUCTAIN3ALNUN 3a9BTEKTOUTHBIX
craneii?a) @; 6) A u @; B) L]
3. Cranb uMeeT CTPYKTYpy MEPIIUT, KaK OHa
Ha3bIBaeTCs?a) 103BTEKTOUIHAS; 0) 3a9BTEKTOMIHAS; B)
IBTEKTOUHAS

buner Ne 14

1. KakoBa makcuMaibHas paCTBOPUMOCTB yIyiepoza B ¢peppute npu temmneparype 727°C?
a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBpalieHne NpoucxXoauT MPU HarpeBe B TOUKE
S?) ® — A;0)I1 - A;B) A — 11

3. Yro o3HauaroT udpsl B Mapke craim Y 8?

a) coziepKaHue yriaeposa B COThIX %; 0) MOPSIKOBBIM HOMED; B) COIEpKaHue yIyiepoa B

necsaTeIx %

Tema: «JlerupoBanHblie cTaIN»

3amanue Ne 1
1. Kakue nerupyromine 3JeMeHTbl OTHOCATCS K
kapounooopazyromum?a) W, V; 6) Al, Cr; B) Cu, Ni
2. K xakoMy KJ1accy 1o CTpyKType OTHOCUTCS CTallb
12X17?a) x pepputHOMY; 0) K ayCTEHUTHOMY; B) K
MEePIUTHOMY
3. Pacudpyiire xummudeckuii cocras cramu 12X18H9
a)0,12% C+1,8% Cr+0,9% N1;6)0,12% C+18 % Cr+9 % Ni; B) 1,2 %C+ 18 % Cr+ 9
% Ni
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1. Kakue 35eMeHTHI pacIIupsIoT V-
obmnactr?a) Cr, W; 6) Ni, Mn; B) Mo, Ti
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2. Pacumdpyiite xumudeckuii cocta ctanu 12X18H9?
a)0,12% C+1,8%Cr+0,9%Ni;6)0,12% C+18% Cr+9%Ni;B) 1,2% C+18% Cr+9
% Ni
3. Kakue nerupyromine 31eMeHTbl OTHOCATCS K
Hekapougooopazyrmmm?a) Cr, W; 6) Ni, Cu; B) Mo, Ti

3ananue Ne 3
1. K xakoMy Kj1accy 1o CTPyKType OTHOCUTCS CTallb
12X17?a) x pepputHOMYy; 0) K ayCTEHUTHOMY; B) K
MEPIUTHOMY
2. KakoBo cozpepskanue yriaepoaa B cranu [andunbaa 11001312
a)13% Mn+0,12%C;06) 13% Mn+ 1,1 % C;B8) 13 % Mn+ 11 % C
3. Kakue nerupyromine 31eMeHTbl OTHOCSTCS K
kapounooopazyrommm?a) W, V; 6) Al, Cr; B) Cu, Si

3ananue Ne 4

1. Kakas cranb noasepkeHa OTIyCKHOU XpynkoctH 11
pona?a) 40; 6) 40X; B) 40XM

2. KakoBo coniepaHue Maprasiia B CTajan
lanpunsna?a) 13 %; 6) 1,3 %;8) 0,13 %

3. Kak Bi1usII0T 60JIBIIMHCTBO JETUPYIOLIUX 3JIEMEHTOB Ha COJIEpyKaHUe yriiepoa B nepiure?
a) MOBBIIIAIOT COJIEPKaHUE YITIepo/ia; 0) MOHMKAOT KOTUYECTBO YITIEPO/Ia; B) HE BIUSET

3amanue Ne 5

1. K xakoMy KJj1accy 1o CTPYKType OTHOCHUTCSI CTalb
110T°'13J17a) x dhepputHOMY; 0) K ayCTEHUTHOMY; B) K
MEPIUTHOMY

2. KakoBa KOHIIEHTpalHusl yIiepoJa B MApTEHCUTHO-CTAPEIOIIUX CTasAX ?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenure xumMudeckui coctas crainu 40P

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

3amanue Ne 6

1. K xakoMy KJ1accy 10 CTPYKType OTHOCHUTCSI CTalb
110T°'13J17a) x dhepputHOMY; 0) K ayCTEHUTHOMY; B) K
MEePIUTHOMY

2. Kakas ctanp noJBep:keHa OTIyCKHOM XpynkocTH 1
pona?a) 40; 6) 40X; B) 40XM

3. Kakue serupyroiue 31€MeHTbl OTHOCSTCS K
kapounooopaszyromum?a) W, V;06) Al, Cr; B) Cu, Si

3ananue Ne 7

1. Onpenenure xumuueckuii cocras craiau 40P

a)0,4% C+0,002%B;06)04%B+1%C;B)04%C+1%B

1. KakoBa KoHIIEHTpanus yniepoga B MApTEHCUTHO-CTAPEIOIINX CTaJAX ?

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

1. Kakue a1eMeHTh! paciupsioT o-001acTb?

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

3aganue Ne 8 4
1. Paciudpyiite xummuueckuii cocras cranu 12X17



a)0,12% C+17 % Cr; 6) 0,12 % C + 1,7 % Cr; B) 0,12 % C + 0,17 % Cr
2. Kak BaustoT 00JIBIIMHCTBO JIETUPYIOIIKX JIEMEHTOB Ha COZIep KaHue YIvIepo/ia B epauTe?
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a) TIOBBIMIAIOT COAIEPIKaHUE yIIIepo/a; 0) MOHKAIOT KOJTMYECTBO YITIEPO/Ia; B) HE BIUSET
3. KakoBo coneprkanue yriepona B ctanu Lagdmisaa 1100 13J1?
a)13% Mn+0,11% C;0) 13% Mn+1,1 % C;B) 13 % Mn+ 11 % C

3aganue Ne 9

1. Kakue 31eMeHTbI pacIIupsitoT Y-
obnactr?a) Cr, W; 6) Ni, Mn; B) Mo, Ti

2. Kakoe coneprkaHuie Maprasiia B CTajan
lanpunsna?a) 13 %; 6) 1,3 %; B) 0,13 %

3. Kakoe BiusiHuE OKa3bIBAOT KapOU1000pa3yoniue 3JeMEHTHI Ha TIOJI0KeHHE Touek S 1 E
nuarpammbl Fe — Fe3C?

a) CMEIIIAIOT BJICBO; 0) MOHUKAIOT; B) TIOBBIIIAIOT

Tema: «3aKajka v OTIIyCK»
Samanme Ne 1

1. Kakwuie mpeBpaIieHus mpouCXOIsT IPU TEMIIEPAType

Acl?a) Il — A; 6) A — II; B) u3 aycTeHUTA BBIACIISICTCS

epput
2. YUto Ha3bpIBaeTCS 3aKAJIKOM?
a) HarpeB BhIIIE TeMIieparyp (a3oBbIX MPEeBpAIICHUN U MEIUICHHOE OXJIaXKIeHue; 0) HarpeB
BbIIIIe TeMIEepaTyp (a3oBbIX MpeBpalleHnuil U ObICTpoe OXJaxkaeHue; B) HarpeB 10 Acl u
OBICTPOE OXJIAKIECHUE
3. Kakas cTpykTypa noiayyaeTcs ocjie HU3KOro

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

3amanue Ne 2

1. Kakue npeBparieHust IpOUCXOIAT B CTAJIH IPU TeMIIepaTrype

Acl?a) IT — A; 6) A — II; B) beppuT pacTBOpsieTCs B ayCTCHHUTE
2. YUto Ha3bIBaETCS OTITYCKOM?
a) HarpeB 3aKaJeHHOM ctayim > Acl U oxJtaxk/eHrne Ha BO3ayXe; 0) HarpeB 3aKajeHHOM CTaln <
Acl n oxnaxx/ieHue Ha BO3yX€; B) HArPEB 3aKaJICHHOM cTainu > Ac3 U OXJIaXKIEHUE Ha BO3AYXE
3. Kakas cTpyKkrypa nojiy4aeTcs nociie CpeaHero

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

3amganue Ne 3

1. Kakoe npeBpalieHue NpoucxXoauT B CTalsX mpu temneparype Ac3?
a) IePJIUT MPEBPAIIAETCS B AyCTECHUT; 0) ayCTEHUT MPEBPALIACTCS B IEPITUT; B)
beppuTpacTBOpsIETCS B ayCTCHUTE
2. Uto Ha3bIBaeTCS OTKUTOM?
a) HarpeB BBIIIE TeMIEPaTypbl (ha30BBIX MPEBPAIICHUNA U OXJIAXKICHHE BMECTE C TICUbI0; 0)
HarpeB BBIIIE TEMIIEpaTyphl (Pa30BbIX MPEBPALICHUH U OXJIaXKICHUE Ha BO3YXE; B) HATPEB BHILIE
TeMIepaTypsl (ha30BbIX MPEBPALICHUH U OXJIaXKACHHUE B BOJIE
3. Kakas cTpyKTypa oJy4aeTcsi I0Cje BBICOKOTO

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

3ananue Ne 4
1. Kak 0003Ha49ar0TCsl KpUTHIECKHIE TEMIIEPATYPhl Y TOABTEKTOMIHBIX CTAJICH ITPU
Harpese?a) Arl, Ar3; 6) Acl, Arl; B) Acl , Ac3
2. YeM oTiiMYaeTCsl KpUCTAUIMYECKas pemeTka M3ak. ot Motn.?
a) (hopMoii IIeMEHTHUTA; 0) CTETIEHBIO TETPAroOHaJIbHOCTH; B) CTEIICHBIO TUCIIEPCHOCTH 56
3. Kakas TepmMoobpaboTka OblIa IpoBeieHa, eciu y ctainu 50 moiaydeHa cTpykrypa M3ak



+T3ak?
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a) 3ak. t Harp. > Ac3; V oxi. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi1. > V kp.; B) 3aKk. t Harp. > Acl;
V oxn. >V kp.

3amanue Ne 5

1. Yto 0603HayaeT MHIEKC « T » B 0003HAYCHUH KPUTUIECKHX
TeMIiepaTyp?a) mporecc HarpeBa; 0) BBIZIEPKKY IIPU HarpeBe; B) MPOIIECC
OXJIXKICHUS

2. Yto Ha3bIBaETCS YIydllIEHHEM?

a) 3aKayika + HU3KHI OTITYyCK; 0) 3aKallka + CpeJHHI OTITYCK; B) 3aKajKa + BBICOKUH OTITYCK

3. Ilpu kakoii TeMneparype nNpoOBOAUTCS CPEAHUN
ornyck?a) 450 — 650°C; 6) 200 — 300°C; B) 350 —
450°C 3amanue Ne 6

1. Ha uTo yka3bIBaeT HHACKC « C » B 0003HAUYEHUN KPUTHICCKUX
TeMIiepaTyp?a) mporecc HarpeBa; 0) MpoIecc OXJIAKIEHUS; B) BBIJCPIKKY
TIpU HarpeBe

2. Kaky1o CTpyKTypy UMEET CTajlb MOCIE
ynyuwmenus?a) Mo; 6) M3; B) Co

3. Kakas cTpykrypa umeer Hanbosee BRICOKYIO
TBepnocth?a) To; 6) Mo; B) Co;

3amanue Ne 7
1. Yto Ha3bIBaeTCs 3aKAJIKOM?
a) HarpeB BhIIIE TeMIiepaTryp (Ga3oBbIX MPEBpAIICHUN U MEUICHHOE OXJIaXKICHHE; 0) HarpeB
BBIIIIE TeMIeparyp (a3oBbIX MIPEBpaIEHUH U ObICTpOE OXJIaXIeHHE; B) HarpeB 10 Acl u
OBICTPOE OXJIAKIECHUE
2. Kak n3MeHAI0TCs XapaKTEPUCTUKH ITPOYHOCTH, TBEPIOCTH IIPU
OTITyCKe?a) BO3pacTaroT; 0) HE U3MEHSIIOTCS; B) IOHUKAIOTCS
3. Ilpu xakoli TeMniepaTrype NpOBOAUTCS BBICOKHI
ormyck?a) 120 — 200°C; 6) 350 — 500°C; B) 500 —
650°C

3amanue Ne 8
1. Kakoe npeBpailieHre MpoUCXOAUT B CTAJISIX MpU Temneparype Ac3?
a) MepJNT MPEBpaIaeTCs B ayCTEHUT; 0) heppuT pacTBOPSETCS B AyCTCHHUTE; B) ayCTEHUT
peBpaIiaeTcs B MepiuT
2. Kakas cTpykTypa umeeT HanboJiee BRICOKYIO yAapHYIO BI3KOCTh?
a) Co; 0) I1; B) To
3. Kakyro CTpyKTypy UMEET CTajlb MOCIE
ynyumienus?a) Mo; 6) To; B) Co

3amanue Ne 9
1. Kakoe npeBparieHue NpOMCXOAUT B IOABTEKTOUIHBIX CTAJSIX MPU Temneparype Ar3?
a) U3 ayCTeHHUTa BhIzEsieTCs heppuT; 0) GeppUT pacTBOPSAETCS B ayCTCHUTE; B)
AyCTCHHUTIIPEBPAIIACTCS B TICPIIHUT
2. Kaxkoii pesxum TepM0o0OpabOTKH HA3bIBAETCS YIyUIlIeHUEM ?
a) 3aKaJika + HU3KHI OTIYCK; 0) 3aKalika + BRICOKHIA OTITYCK; B) 3aKajKa + CpeTHUI OTIYCK
3. Kakas cTpykrypa nojgy4aercs mociie HU3Koro
ormycka?a) Co; 6) To; B) Mo

3anmanue Ne 10 58
1. Kakoe npeBpaliieHue NpoucXoauT B CTalsX nmpu temneparype Acl?



a) ayCTEHUT MPEeBpaIlaeTCs B MEPJIUT; 0) NEPIUT MPEBPALIACTCS B AyCTCHUT; B) U3 ayCTCHUTA
BbIIETISIETCS PEPPUT
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2. Yo Ha3bIBaE€TCsl HOpMaIU3auen?
a) Harpes BbllIe Ac3 1 Acm U oXJ1aKJIeHUE B Bojie; 0) HarpeB Bolle Ac3 1 Acm U OXJIaKICHUE
Ha BO3JlyXe; B) HarpeB HUke Acl 1 oxJiaxaeHue B BoJe
3. Kakas cTpyKTypa [osry4aeTcs ocje CpeIHeEro
ormycka?a) To; 6) Co; B) Mo
3ananue Ne 11
1. Kakoe npeBparieHrne mpoucXoauT B cTalu npu temneparype Acl?
a) MePITUT MPEBPAIIACTCS B AyCTEHUT; 0) PeppUT BBIACISETCS U3 ayCTCHNUTA; B) AyCTEHUT
npeBpaliaeTcs B NepauT
1. Kak u3MeHSI0TCSl XapaKTepUCTUKH ITPOYHOCTH U TBEPIOCTH MPHU OTITyCKe?
a) TIOHIKAOTCS; 0) MOBBIIIAIOTCS; B) HE U3MEHSIOTCS
1. Kakas cTpyKTypa noay4yaeTcst OCyie BEICOKOTO
ormycka?a) Mo; 6) Co; B) To

3ananue Ne 12
1. Yto Ha3bIBaeTCs yiydlieHUueM?
a) 3aKalika + BBICOKUI OTIYCK; 0) 3aKayika + HU3KHI OTIYCK; B) 3aKaJika + CpeHUMN OTITyCK
2. IIpu kakoii TemnepaType IpOBOJIUTCS HU3KUH
ormyck?a) 250 — 350°C; 6) 120 — 220°C; B) 80 —
350°C
3. Kakas cTpykTypa uMeeT Hau0oJiee BHICOKYIO YIapHYIO BI3KOCTh?
a) Mo; 6) Co; B) To

3ananue Ne 13
1. Yro Ha3pIBaeTCS OTKUTOM?
a) HarpeB BHINIE Temreparyp (a3oBbIX NMPEBpAlICHUH M OXJaXKICHHE BMECTE C Teublo; 0)
HarpeB BhILIE TemrepaTyp (a3oBbIX MPEBpAlICHUH M OXJaXJIEHHE B BOJE; B) HArPEB BBIIIE
TeMreparypda3oBbIX MPEBPANICHUH U OXJIAXKICHUE HA BO3IyXe
2.Kakas cTpykTypa uMeeT HaubOojee BBICOKYIO
tBepnocth?a) To; 6) Co; B) Mo
3.1Ipu kakoll TemmepaTtype HPOBOAUTCS CpPEIAHUU
ornyck? a) 350 — 500°C; 6) 200 — 500°C; B) 500 —
650°C

3ananue Ne 14
1. Yto Ha3pIBaeTCs 3aKAJIKOM?
a) HarpeB cTaiu 10 Acl u OpIcTpoe oXJaxkeHue; 0) HarpeB CTaJIM BbIILIE TEMIIEPATYP
(ba30BBIXIIPEBPAIICHUI U MEJIEHHOE OXJIAXK/ICHUE; B) HArPEB CTAJU BBIIIE TEMIIEPaTyp
(a30BBIX MpeBpalIeHH U OBICTPOE OXJIAKICHHUE
2. Kakyto CTpyKTypy UMEET CTallb MOCcIe
ynyumienus?a) Co; 6) Mo; B) To
3. Ilpu kaxoii TeMneparype NPOBOAUTCS BHICOKHI
ormyck?a) 350 — 500°C; 6) 500 — 650°C; B) 500 —
700°C

Tema: «IIpokanuBaeMoCTh CTAIN»

3ananue Ne 1

1. Kakoe BiusiHME Ha TPOKAIMBAEMOCTh OKa3bIBAIOT JIETUPYIOLIUE
3JIEMEHTBI,PACTBOPEHHBIE B ayCTEHUTE?

a) YBEITMYMBAIOT TPOKATMBACMOCTh; 0) YMEHBIIIAIOT MPOKATUBAEMOCTD; B) HE BIHSIIOT

2. Kakast 3aBUCUMOCTb MEXly VKp 3aKaJIKU U IPOKAJIMBAEMOCTHIO?

a) 3aBUCHUMOCTH HET; 0) MPSMOIPOTIOPIIMOHATIBHAS; B) OOPaTHONPOIIOPIIMOHATBHAS
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3. Kputuueckuit nuameTp 3aroToBKH OIMPEAEIISAIOT:
a) Mo HoMorpamme; 0) o KPUBOM MPOKATUBAEMOCTH; B) SKCIIEPUMEHTAIILHO

61



3amganue No 2

1. Kakas ctans umeeT Gosee IyOoKyro nmpokaauBaeMocThb: 40X umu
40XHM?a) 40XHM; 6) 40X; B) OAMHAKOBYIO

2. Kakas muraBka cranu 38X numeer 6osee rryOoKyto
MpOKauBaeMoCTh?a) ¢ 3epHOM Ne 10; 6) ¢ 3eprom Ne 3; B) ¢ 3epHOM
Ne 6

3. B xoopanHaTax «TBepAOCTb-PACCTOSIHHE OT TOPIIa» CTPOST
KpHBBIC:a) 3aKaJTUBAEMOCTH; 0) MPOKAIMBAEMOCTH ; B) OXJIAXKICHHS

3aganue Ne 3

1. CiocoOHOCTH CTalli MOTy4YaTh BHICOKYIO TBEPAOCTh IPU 3aKallKe
Ha3bIBAETCS:a) MPOKAIMBAEMOCTRIO: 0) 3aKAIMBAEMOCTHIO; B) TTOBEPXHOCTHOM
3aKaJIKou

2. Kaxkas ctanb OyzneT uMeTh 0oJiee BBICOKYIO yaapHyo BsizkocTh (KCU) mocne yimydieHus:
cTainb [, uMerommas no BceMy cedeHuro cTpyktypy Corn wiu crans I, umeromas Ha
nosepxHocTH nzaenusa Corn , a B cepaueBuse — C3?

a) craiub I; 6) crans II; B) crane [ u crans Il OynyT iMeTh OMMHAKOBYIO YAAPHYIO BA3KOCTh

3. Kputnueckuil fuamMeTp onpenesstoT METOIOM:

a) IOBEPXHOCTHOM 3aKajKu; 0) TOPIIEBOM 3aKaJKK; B) 00bEMHON 3aKaIKU

3ananue Ne 4

1. 3akannBaeMOCTh CTAJIA 3aBUCHT:

a) OT CoJIepKaHUs JIETUPYIOIINX 3JIEMEHTOB B CTaJIU; 0) OT CKOPOCTH OXJIAXKIEHUS CTaJIU IIPU
3aKaJike; B) OT COAep X aHHs yIiepoa B CTallu

2. 'HOpO/HBIE BKIIIOYEHHUS IOHIDKAIOT POKAINBAEMOCTb, T.K.:

a) YCKOPSIIOT MIpeBpalieHle ayCTeHUTa B MApTEHCHT; 0) TOPMO3ST IpeBpaIleHHe ayCTeHUTa B
MapTEeHCHUT; B) CIyKaT JOMOJHUTEIBHBIMH IIEHTPAMH TEPIUTHOTO PEBPAILICHHS ayCTEHUTA
3. UeM onpenenseTcs TBEPAOCTb MOJTYyMapTEHCUTHOM 30HBI?

a) KOJIMYECTBOM MapTEHCUTA 3aKaJIKi; 0) KOJTMUYECTBOM YIIIEPOJIa B CTAU; B) COJEPKAHUEM
JIETUPYIOLIUX JIIEMEHTOB B CTAIIU

3amanue Ne 5
1. Yto Ha3bIBaEeTCS MPOKAINBAEMOCTBIO?
a) CIOCOOHOCTB CTaIM 00Pa30BbIBATH MPH 3aKaJIKe CTPYKTYPY HEPIUTHOTO THUIIA HA
oTpe/IeNIeHHYI0 ITyOnHY; 0) CIoCOOHOCTH CTalld 00Pa30BBIBATH MPH 3aKAIKE B CEP/IIICBUHE
ayCTEHUT; B) CIOCOOHOCTH CTaJIM 0OPa30BBIBATh MPH 3aKAJKE MAPTEHCUTHYIO CTPYKTYpY Ha
OTIpeJIeNIEHHYIO TITyOUHY
2. B 103BTEKTOUAHBIX CTAJISIX C YBEJIMUEHHUEM COJEPKAHUS YIIIeposa
IPOKaJIMBAaEMOCTb:a) MOBBILIAETCS; 0) MOHUKAETCS; B) HE U3MEHSAETCS
3.B kakux KOOpAMHAaTax IOCTPOEHAa HOMOrpaMMa [UIsl ONpENeJeHUs KPUTHUYECKOTO
nuamerpa?a) Temineparypa — Bpems; 0) KpUTUYECKUH AMaMEeTp — PACCTOSIHUE OT TOPLA; B)
TBEPJOCTh —PACCTOSIHUE OT TOpLA

3amanue Ne 6
1. Mexy mpoKaInBaeMOCTBIO U KPUTHIECKOM CKOPOCTHIO 3aKaJIKH HaOII01aeTcs:
a) MPsIMO MPOIOPIIMOHAIBHAS 3aBUCUMOCTh; 0) 00paTHO MPONOPIMOHANIbHAS 3aBUCUMOCTD; B)
KBaJIpaTU4YHasl 3aBUCUMOCTD
2. Kakoe BinsiHUE Ha MPOKAJIMBAEMOCTh OKa3bIBAIOT HEMETANINYECKHE BKIIOUEHUS?

a) YMEHBIIAIOT IPOKAINBAEMOCTh; 0) YBEIUUHMBAIOT IPOKAJIMBAEMOCTD; B) HE

BIIUSIOT 62
3. Yto siBNSIETCS KPUTEPUEM NTPOKAINBAEMOCTH?



a) MOBCPXHOCTHAA TBEPAOCTH CTAJIN MOCIIC 3aKAJIKH, 6) KpI/ITI/I‘leCKI/Iﬁ ANaMETP; B) TBCPAOCTDH
CEPANLCBUHEI CTAJINU IMOCJIC 3aKaJIK1
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3amanue Ne 7
1. Kakast 3aBUCUMOCTB MEXAY YCTOMYMBOCTHIO AyCTEHUTA U MPOKATUBAEMOCTbIO?
a) 00paTHO MPOMOPIIMOHATILHAS; 0) IPSAMO MPONOPIIUOHATBHAS; B) 3aBUCIMOCTH HET
2. ITouemy mpokaMBaeMOCTh B HACJIEICTBEHHO KPYITHO3EPHUCTOM CTAJIN BHIIIE YeEM
BMEJIKO3E€PHUCTOMN ?
a) IOTOMY YTO MEHBIIIE LIEHTPOB MEPIUTHOTO IPEBPALIEHHSI ayCTEHUTA; 0) IOTOMY YTO OOJIbIIE
HEHTPOB NEPIUTHOTO MPEBPAIICHUS ayCTEHUTA; B) B KPYITHO3EPHUCTON CTAIN YCKOPSIETCS
MapTEHCUTHOE MpEeBpaIIeHUE
3. Kakas ctanb uMmeet 60s1ee BHICOKYIO 3aKaIMBa€MOCTh: cTanb 20 win
V87?a) crans 20; 6) Y8; B) 0oqMHAKOBYIO

3amanue Ne 8

1. CnocoOHOCTH cTasin 00pa30BHIBATH MPH 3aKATKE MAPTEHCUTHYIO CTPYKTYPY
HAOIpeIeNICHHYIO NNTyOUHY 0 CEYEHHIO Ha3bIBAIOT:

a) 3aKaJMBAaEMOCTHIO; 0) MPOKAIIMBAEMOCTHIO; B) TOBEPXHOCTHOM 3aKaJIKOM

2. Kakoe BnusiHHE Ha IPOKAJIMBA€MOCTh OKA3bIBAET BEJIMUMHA HACJIEACTBEHHOIO 3epHa
cTanu?a) 4em Mejbde 36pHO, TeM OO0JIbIIE MPOKAIMBAEMOCTD; 0) YeEM KpyIIHEE 3€pHO, TEM
OoJiblIIe TPOKATMBAEMOCTD; B) HACJIEACTBEHHOE 3€PHO HE BIMSAET Ha POKAJINBAEMOCTh

3. Kakas cranp Y8 wim Y 10 npu onTuMaibHOE TeMIlepaTrype UMeeT 0oee
[TyOOKYIONPOKATUBAEMOCTh?

a) ¥8; 6) Y10; B) oquHaKOBY1O

3ananue Ne 9
1. Yro Ha3bIBaeTCs MOJIyMapTEHCUTHON 30HOM?
a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 3012 ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BIusTHUE OKa3bIBAIOT HA MIPOKAITMBAEMOCTh OKCHIBI 1 HHTEPMETAJLTHIHI?
a) yBEJIIMYUBAIOT MPOKAIMBAEMOCTh; 0) YMEHBIIAIOT MPOKATMBAEMOCTD; B) HE BIHSIIOT
3. Kakas cranp numeet 6osee nryOoKyto

npokanuBaeMocTh?a) 40; 6) 40X; B) 40XI'P

3ananue Ne 10

1. Yto Ha3bIBAETCS KPUTUYECKUM AHAMETPOM?
a) MaKCUMaJbHBIN JHAMETP 3arOTOBKH, KOTOPBII MPOKAIUBAETCS A0 MOTYyMapTETCUTHOM
CTPYKTYPBI B CEP/ILIEBUHE; 0) MUHUMAIBHBIA JUAMETP 3aTOTOBKH, KOTOPBIM IMTPOKATHBAETCS 10
MOJIyMapTE€HCUTHON CTPYKTYPBI B CEpJLIEBUHE
2. JlerupoBaHHas CTallb UMEET BBICOKYIO IIPOKAJIMBAEMOCTb, €CJIH JIETUPYIOLIUE 3JIEMEHThI
a) pacTBOPEHBI B ayCTEHUTE; 0) HAXOAATCSA B COCTUHEHHIX KapOU0B U HHTEPMETAILIINIOB; B)
pPacTBOpEHBI B ayCTEHUTE, a TAKKE HAXOJATCS B COEAMHEHUAX KapOUI0B U HHTEPMETAIN/IOB
3. Kakas rutaBka cranu 25XI'T umeet Gomnee rmy0oKyro

npokanuBaeMocTh?a) ¢ 3epHoM Ne 4; 6) ¢ 3epHoM Ne 6; B) ¢ 3epHOM Ne 2

3amanue Ne 11
1. OT yero 3aBUCHUT TBEPAOCTH TOJTYMAPTEHCUTHOM 30HBI?
a) OT cofiepKaHus yIiepoia B CTaiu; 0) OT CoaepiKaHusl JIETUPYIOMINX 3JIEMEHTOB B CTAJIH; B) OTKOJIMYECTBO
MapTEeHCUTa
2. [IpokanmuBaeMOCTh HACIEACTBEHHO KPYITHO3EPHUCTOM CTAJIM BBILIE YEM
MEJIKO3E€PHUCTON,I0OTOMY 4YTO:
a) B KpYITHO3EPHUCTOM CTaJIM YCKOPSIETCSI MApPTEHCUTHOE TIPEeBpaIlieHue; 0) O0JIbIe IEHTPOB
NEPIIUTHOTO MPEBPALICHUS AyCTEHUTA; B) MEHbIIIE LIEHTPOB MEPIUTHOTO MPEBPAILECHUS
ayCTeHHTA
3. Kakas cranu umeet Oosnee rTyOOKyI0 MpoKaaruBaeMocThb: cTalib I ¢ Vkpl = 100°/cex min crasut



II ¢ Vkpll = 200°/cex?
a) ogrHaKoByto; 0) ctaisb [; B) crans 11

3amanne No 12
1. UTo Ha3BIBAETCS 3aKAJTMBAEMOCTHIO?
a) CrI0COOHOCTbH CTajIM 00pa30BbIBATH MAPTEHCUTHYIO CTPYKTYPY Ha ONPE/CIICHHYIO0 [NyOuHYy; 0)
CHOCOOHOCTD CTaJIM MOJIYy4aTh BHICOKYIO TBEPIOCTb IIPU 3aKaJIKe; B) CIIOCOOHOCTh CTAIN
00pa30BBIBATH MEPIUTHYIO CTPYKTYPY TPH 3aKaJIKe
2. Kakas maBka cranu 45 umeet 0omnee rmy0oKyro
npokaanBaeMocTh?a) ¢ 3epHoM Ne 3; 6) ¢ 3epHOoM Ne 6; B) ¢ 3epHOM
Ne 8
3. IIpokannBaeMOCTh JOIBTEKTOMIHOM CTaJIX MO CPABHEHHIO C
3a9BTEKTOM IHOMA) OOJIbINe; O) MEHBIIIE; B) OMMHAKOBA

3ananue Ne 13
1. TBEpIOCTH MOITYMAapTEHCUTHOM CTPYKTYPBI 3aBUCHT OT:
a) COIep KaHus yIlieposia B CTaJIN;0) COepKaHus JIETUPYIOIIUX JIEMEHTOB B CTAJIH;B)
KOJIMYECTBAa MAapTEHCUTA 3aKaJIKU
2. Kakas cranb umeet 6ojiee IIyOOKyI0 MPOKAIMBAEMOCTh: CTallb 50 uiu
S0X®DA?a) cranb 50; 0) SOXDA; B) OAMHAKOBYIO
3. Kakoe BiusiHEE Ha MPOKATMBAEMOCTh OKa3bIBAIOT BKIIFOYAHHSI KapOU10B?
a) YMEHBIIAIOT IPOKAIMBAEMOCTh;0) YBEIMUYUBAIOT MPOKATNBAEMOCTb; B) HE BIIHSIOT

3ananue Ne 14

1. Mexty ycTOMYNBOCTBIO ayCTEHUTA U IIPOKATMBAEMOCTBIO CYLIECTBYET:

a) MPSAMONPONOPIMOHATIbHAS 3aBUCUMOCTb; 0) 00paTHONPONOPLHOHATIbHASI 3aBUCUMOCTb;
B)KBaJpaTU4YHAas 3aBUCUMOCTh

2. lHOpOHBIE BKIIFOUEHHUSI, HEPACTBOPEHHBIE B ayCTEHUTE

a) YBEJIMUYMBAIOT IPOKAINBAEMOCTh; 0) YMEHBILIAIOT POKAJIMBAEMOCTh; B) HE BIUAIOT HA
IPOKaJINBAEMOCTb

3. B KaKkux KOOpAUHATaX CTPOAT KPUBbIE IPOKAINBAEMOCTH?

a) TBEpJOCTh — PACCTOSTHUE OT TOpIIa; O) Temreparypa — BpeMsi; B) TeMIiepaTypa —
KPUTUYECKHUI TUaMeTp

3ananue Ne 15
1. B xoopanHaTax «auaMeTp 3aroTOBKU — PAcCTOSHUE OT TOPLa» CTPOSAT:
a) AMarpaMmy NpoKajiuBaeMoCTH; 0) HOMOIPaMMYy; B) KPUBYIO
OXJIAXKACHUS
2. Kakas mnaBka ctanu 18XI'T umeer 6omee rirybokyto
MPOKaNuBaeMoCTh?a) ¢ 3epHOM Ne 4; 0) ¢ 3epHoM Ne 7; B) ¢ 3epHOoM Ne 8
3. Ilpu ompeneneHnu MpOKaIMBaeMOCTH 3a TIyOWHY 3aKaJICHHOW 30HBI IPUHUMAIOT 30HY CO
CTPYKTYpPOU:
a) 50% M3 u 50% IT; 6)50% M3 u 50% C3; B) 50% M3 u 50% T3

3amanue Ne 16

1. [IpokanuBaeMOCTb 3a3BTEKTOUIHOM CTAJIA IO CPABHEHUIO C

IBTEKTOU/IHOWA) Oosbliie; 0) MEHbBIIIE; B) HE U3MEHSIETCS
2. YUto Ha3bIBaeTCS KPUTUUECKUM AUAMETPOM?
a) MaKCUMAaJIbHBIN TMaMETP 3arOTOBKH, KOTOPBII MPOKAIUBAETCS 10 TTOTyMapTEHCUTHON
CTPYKTYpPBI B CEpALIEBUHE; 0) MUHUMAIIbHBII TUaMETp 3aTOTOBKH, KOTOPBIN MPOKATHBAETCS 10
MOJIyMapTEHCUTHON CTPYKTYPHI B CEPIIICBUHE; 65
3. 3akanuBaeMOCTb CTAJIM Y § MO CPAaBHEHUIO CO CTAJIBIO



30a) Oomnbliie; 0) MEHbIIIE; B) HE U3MEHSIETCS

66



Samanme Ne 17
1. Kputnueckuii tuameTp 3aroTOBKH HaXOJIAT:
a) SKCIIEPUMEHTAIBbHO; 0) M0 HOMOTpaMMe; B) IO KPUBOM MPOKAITUBAEMOCTH
2. Kakast ctanp nmeeT 6oJiee rTyOOKYI0 MPOKATMBAEMOCTh: cTajb 30 mim
30XT'CAa) ogqunakoByto; 0) ctans 30; B) 30XT'CA
3. KapOupl 1 OKCHIbI TOHMKAIOT IPOKAIMBAEMOCTb, T.K.:
a) TOPMO3ST MPEeBpalleHIE ayCTeHUTA B MAPTEHCHT; 0) CIIy>KaT JOTOJIHUTEIbHBIMU IIEHTPaAMHU
NEPIUTHOTO NPEBPAILIEHUS AyCTEHUTA; B) YCKOPSIOT IPEBPAIEHUE ayCTEHUTA B MAPTEHCUT

Samanue Ne 18

1. Kakast ctans umeet 6ojiee BHICOKYIO 3aKaJIUBAEMOCTh: CTalb 20 win

V87?a) crans 20; 6) Y8; B) oqMHAKOBYIO
2. Yto Ha3BIBAETCS MPOKATHUBAEMOCTHIO?
a) ClOCOOHOCTH CTajii 00pa30BBIBAThH IIPH 3aKaJIKe ayCTCHUT Ha ONpEICICHHYO TITyOuHy; 0)
CHOCOOHOCTH CTaJIM 00PAa30BBIBATH MPH 3aKAJKE MAPTEHCHUT Ha ONPEACTICHHYIO TITyOHHY; B)
CIIOCOOHOCTH CTaM 00Pa30BBIBATH MPH 3aKAJIKE CTPYKTYPY MEPIUTHOTO THIIA Ha
OTIpeIeNICHHYIOTITYOUHY
3. C yBenuyeHuneM pa3mepa 3epHa ayCTeHUTA

MIPOKAJTMBAEMOCThA) YMEHBIIACTCS; 0) YBEITUIUBACTCS;, B) HE

U3MEHseTCs

3amanne Ne 19

1. JlerupoBaHHas CTaldb UMEET BHICOKYIO MPOKAIUBAEMOCTbD, €CJIH JIETHPYIOIINE SIEMEHTHI:
a) PaCTBOPCHBI B AyCTCHUTE M HAXOIATCSA B COSAMHCHUSAX KapOWIOB M MHTCPMETAILTUIOB;
0)HaxoAATCs B COCTMHEHUSIX KapOUI0B U MHTEPMETAIIIUIIOB; B) PACTBOPEHBI B ayCTCHUTE

2. Kakas cramp umeer Oonee miyOOKyro mpokanuBaemocTh: ctaib I ¢ Vikpl = 100°/cex unu
cransll ¢ Vkpll= 10°/cex

a) crauib [; 6) crans 1I; B) oguHakoByto

3. Kakum MeTofoM OmpeesitoT KpUTHIECKUi 1uaMeTp?

a) 00bEMHOI 3aKanKu; 0) TOPIIEBOM 3aKaJIKU; B) TOBEPXHOCTHOM 3aKaJIKH

Tema: «A3HOCOCTOIKHE MaTepUAJIbDY
3amanue Ne 1
1. Hudpsr B mapkuposke marepuana Al'-1500 yka3biBaroT:
a) mpenes MPOYHOCTh; 0) JaBICHHUE IPECCOBAHUS; B) YIAPHYIO BI3KOCTb.
2. Haknen 3akanennoit cranu 110I'13JI obecneunBaer
tBeprocth:a) HB 600; 6) HB 200; 8) HRC 60.
3. 3HOCOCTONKOCTH O0ECIIeUnBaET:
a) BBICOKasl IITACTUYHOCTH; 0) BEICOKASI TBEPIOCTH; B) HU3KAS TBEPIOCTD.

3ampanue No 2

1. U3HOCOCTOMKOCTH OOECIIEUNBaET:

a) BBICOKUH KO PHUIMEHT TpeHUs; 0) BBICOKas yJapHasi BSI3KOCTh; B) HU3KUNA KO PUIIHESHT
TPEHUS

2. Xumunueckuit cocta cranu X 15:

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

3. I'padut AT'-1500 paboTocniocoOeH pu Harpy3Ke:

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

3ananue Ne 3
1. I3HOCOCTOMKOCTH 00OECIICUNBACT: 67
a) BBICOKasi TBEPJOCTh; 0) BRICOKAs ITNTACTUYHOCTD; B) BBICOKHI KOA((GUIIEHT TPEHHUS.
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2. byksa «I1I» B mapkupoBke ctanu [1IX15 yka3biBaet:

a) IIJTAKOBBIN Meperias; 0) MapuKOMOAIIMITHUKOBAS CTalb; B) CTaJIb JIJISl U3TOTOBJICHUS IIIAPHU-
pOB.

3. I'pacdur AT'-1500 pabGoTocmocoOeH Mpr CKOPOCTAX CKOIBKCHHUS:

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

3ananue Ne 4

1. Cranp [IIX15 B UCXOTHOM COCTOSITHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepnut; 0) Gepput; B) NePIAUT+KapOUIBI.

2. Bun Tepmudeckoi 00paboTKu, 00€CTIeYNBAIOIIHA BRICOKYIO H3HOCOCTOMKOCTH ctanu 11X
15:a) 3akanka + HU3KHI OTIIYCK; 0) 3aKajika +BBICOKUH OTIYCK; B) HOpMaIH3aLusl.

3. ducynshua MonubaeHa coxpaHseT cMa3blBarollee AeHCTBUE 10
temneparyp:a) 1500C; 6) 450°C; B) 6000C.

3ananue Ne 5

1. BBICOKYI0 H3HOCOCTOMKOCTD JIeTaell MallliH 00eCIIeYMBAET:

a) IPUMEHEHHE KUJKUX U TBEPIbIX CMa30K; 0) yIyullleHHE; B) HOpMaJIU3al1sl.
2. I'padut coxpaHsieT cMa3blBaroliee ASUCTBUE 10 TEMIIEpaTyp:

a) 1500C;6) 4500C; B) 600°C.

3. Crans IIIX15 nonsepraror 3akajke ¢ TEMIIEPATYpBbI:

a)t>Ac3; 0) t> Acm; B) Aci <t <Acm.

3ananue Ne 6
1. U3HOCOCTOMKAs cTalb:
a) C15y; 6) 110I'13J1; B) cTans10.
2.Crpykrypa cranu IHI1X15, obecneunBaroiasi BBICOKYI0 H3HOCOCTOUKOCTB:
a) copOUT 3aKayiku; 0) TPOCTUT OTITYCKA; B) MAPTEHCUT OTIycKa +
KapOubl.
3. Hutpun 6opa coxpaHsieT cMa3bIBaroliee JeicTBUE J10
temmneparyp:a) 150°C; 6) 4500C; B) 600°C.

3ananue Ne 7

1. Cranp 110I'13JI mocne MUThsSI UMEET CTPYKTYPY:

a) nepiaut; 6) pepput; B) ayCTEHUT + KapOUIbl.

2. IMocne TepmooOpadoTku Aetanu u3 ctainu [IX15 momKkHb ©IMETh
tBeprocth:a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MeramnodroporniacToBas JIEHTa - 3TO:

a) cranb; 0) 1aTyHb; B) KOMIIO3UIIMOHHBIN MaTepuar.

3ananue Ne 8

1. MerannodropornuiactoBast J€HTa COCTOUT:

a) JaTyHb, ropormiact; 6) oJOBSIHUCTAs OpOoH3a, (HPTOPOILIACT, TUCYIb(UA MOTUOACHA, CTAb-
Has JICHTA; B) AUCYIb(Pua MoaubdaeHa, GTopoIiacT.

2. TBepnoi cMa3KoH SBIISIETCS:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) AUCYAb(UI MOIHOIEHA.

3. Xumunueckuit cocras cranu 110I'13J1:

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

3amganue Ne 9
1. 3akanka cranu 110I'13J1 obecnieuuBaer: 69
a) pacTBopeHHe KapouoB; 0) momydenue 100% maprencura; B) momyuenue 100% deppura.



2. TBepnoi cMa3KoH SBIISIETCS:
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a) HUTPHJI TUTaHa; 0) HUTPUJI KPEMHUS, B) HUTPUJ Oopa.
3. B xauecTBe H3HOCOCTOMKOTO MOKPBITUS UCTIONB3YIOT:
a) HUTPHJI TUTaHa; 0) HUTPUJI KPEMHUS, B) HUTPUJ Oopa.

Samanue Ne 10

1. Cnoco6 HaHeCceHUsT HUTPHJIA TUTaHa Ha pabovyI0 TOBEPXHOCTH!
a) MEXaHWYECKHi; 0) HOHHO-TUTa3MEHHBIH; B) AIIEKTPOXUMHUYCCKHM.
2. TBepaoi cMa3KoH SIBIISIETCS:

a) HUTPHJI TUTaHa; 0) HUTPHUJ KPEMHUS; B) TpaduT.

3. Ilocne 3akanku ctans 110I'13J1 umeeT TBEpaOCTS:

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

3amanue Ne 11
1. U3HOCOCTOMKOCTh OOECIIeYMBAECT:
a) BBICOKasI IJTACTUYHOCTh; 0) BHICOKAsi TBEPIOCTh; B) HU3KAasi TREPAOCTD.
2. Xumnueckuii coctap cranu 11X 15:
a) 1%C, 1,5%Cer; 6) 1%C, 15%Cr; B) 0,1%C, 15% Cr.
3. I'padut AI'-1500 paGoTocmocoOeH mpu CKOPOCTIX
CKOJIBKEHUs:a) 10 25m/cexk; 0) mo 100 m/cex; B) 10 50 m/cexk.

3ananue Ne 12
1. UI3HOCOCTOWKOCTH 00eCTIeUrBaET:
a) BBICOKUH KO PHUIMEHT TpeHHsT; 0) BEICOKas yJapHasi BSI3KOCTh; B) HU3KHNA KO PUITHESHT
TPEHUSI.
2. byksa «I1I» B mapkuposke cranu [IIX15 yka3biBaer:
a) IJIAKOBBIN Neperuias; 0) MIapUKONOALIMITHUKOBAs CTallb; B) CTalb Il U3TOTOBJICHHS LIApHU-
pOB.
3. ducynepua MonubaeHa coxpaHseT cMa3blBarollee AeHCTBUE 10
temmneparyp:a) 150°C; 6) 4500C; B) 600°C.

3ananue Ne 13

1. U3HOCOCTONKOCTH O0ECTICUNBAET:

a) BBICOKas TBEPJOCTH;0) BBICOKAs! IUTACTUYHOCTD; B) BRICOKUN KOA(PPHUIIUEHT TPEHUSI.
2. Cranp [IIX15 B UICXOTHOM COCTOSTHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) Gepput; B) NepIuT+KapOUIbI.

3. Cranp [IIX15 B UCXOHOM COCTOSIHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) Gepput; B) NepIuT+KapOUIbI.

3ananue Ne 14
1.Bun TepmMuueckoit 00paboTKH, 00ECIIEUNBAIONINN BEICOKYIO H3HOCOCTOMKOCTh cTaimu 111X
15:a) 3akanka + HU3KMI OTIYCK; 0) 3aKajKa +BBICOKMI OTIYCK; B) HOPMaIU3aLUs.
2. Cranp HIX15 noaBepraroT 3aKajike ¢ TEMIIEPATYPHI:
a)t> Acs3; 6) t> Acm; B) Aci <t < Acm.
3. Hutpun 60pa coxpaHsieT cMa3blBarolee 1eiCTBUE 10
temmneparyp:a) 150°C; 6) 4500C; B) 600°C.

3ananue Ne 15

1. BBICOKY10 H3HOCOCTOMKOCTD JIeTaell MallliH 00eCIIeYMBAET:

a) IPUMEHEHHE KUJKUX U TBEPIbIX CMa30K; 0) yIyullleHHE; B) HOpMaJIU3alHsl.

2. Crpykrypa ctanu 11IX15, o6ecnieunBaroiiiasi BHICOKYIO
HM3HOCOCTOMKOCTh:a) COPOUT 3aKayKu; 0) TPOCTHUT OTIIYCKa; B) MAPTEHCUT 71
OTIyCKa + KapOUIbL.



3. MerannodroporuiactoBas JIEHTa - 3TO:
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a) cTanb; 0) 1aTyHb; B) KOMITO3UITMOHHBIA MaTepHa

3amanne Ne 16
1. U3nococTolikas cTaiib:
a) C154y; 6) 110I'13J1; B) cTans10.
2. IMocne TepmoobpadoTku Aetanu u3 ctainu IX15 nomKkHb UMETh
tBepaocTh:a) HRC 60; 6) HRC 40; B) HRC 30.
3. MeramnodroporiactoBas IEHTa COCTOUT:
a) JIaTyHb, pToporuiact; 0) onoBsiHUCTasE OpoH3a, PTOpoIIacT, AUCYIbGUT MOJTUOICHA, CTAITh-
Hasl JIGHTA; B) TUCYTbQUI MOIMOIeHa, PTOPOILIACT.

Samanme Ne 17

1. Crans 110I'13JI mocne MUThsI UMEET CTPYKTYPY:

a) mepauT; 0) heppuT; B) ayCTCHUT + KapOHIbI.

2. TBepnoi cMa3KoM SIBIISIETCS:

a) HUTPHJI TUTaHa; 0) HUTPHUJT KPEMHHUSI; B) TUCYIb(uT MonmubeHa.

3. B xauecTBe H3HOCOCTOMKOTO MOKPBITUS UCTIONB3YIOT:

a) HUTPHJ TUTaHa; 0) HUTPHUI KPEMHHUS; B) HUTPH]I

6opa.3amanne No 18

1. Xumnueckuii coctas ctanu 110I'13JI:

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

2. TBepnoit cMa3Ko SIBISIETCS:

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

3. Croco0 HaHeceHUs! HUTPUJa TUTaHa Ha pabOvyIO MOBEPXHOCTD:
a) MEXaHUYECKHi; 0) HOHHO-TUTA3MEHHBI; B)
ANEKTPOXUMHUYECKUH.

3amanue Ne 19

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

a) pacTBopeHue kapounoB; 6) noxyuyenue 100% maprencura; B) nomyuenue 100% deppura.
2. TBepnoi cMa3KoM SIBIISIETCS:

a) HUTPHJI TUTaHa; 0) HUTPHJ KPEMHHUS; B) TpaduT.

3. [udpst B MmapkupoBke matepuana Al'-1500 yka3pIBaroT:

a) mpees NPoYHOCTh; 0) JaBlIeHNe IPECCOBAHUS; B) YIAPHYIO BA3KOCTb.

3amanue Ne 20

1. [Mocne 3akanku ctans 1100'13J1 umeer
tBepaocTh:a)HB 600; 6) HB 200; B) HRC 60.

2. Haknen 3akanenno#t ctanu 110I'13J1 oGecnieunBaer
tBepaocTh:a) HB 600; 6) HB 200; 8) HRC 60.

3. I'pacdur AT-1500 paborocrocoOeH mpu
Harpy3ke:a) 1o 10MIla; 6) no SMIla; B) no 2MlIa.

Samanme Ne 21
1.MI3HOCOCTOMKOCTH 00eCTICUHBACT:
a) BBICOKAs IUTACTUYIHOCTH; 0) BBICOKASI TBEPAOCTh; B) HU3KAs TBEPAOCTb.
2. Ilocne 3akanku crans 110I'13J1 umeer
tBepaocTh:a)HB 600; 6) HB 200; B) HRC 60.
3. I'papur AT'-1500 paboTtocrnocoben npu
Harpy3ke:a) 1o 10MIla; 6) no SMIla; B) no 2MlIa.
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3amanue Ne 22

1. I3HOCOCTONKOCTH OOECTIEUNBaAET:

a) BBICOKHI Kod(puimeHT TpeHus; 6) BpICOKas yaapHas BI3KOCTh; B) HU3KHI KO PHUIueHT
TPEHHUSL.

2. TBepnioit cMa3Koil SIBIAETCS:

a) HUTPUJ TUTaHa; 0) HUTPUA KPEMHHUS;, B) HUTPHU]L

6opa.3.MeramnodroporuiactoBas IEHTa COCTOUT:

a) naryHsb, proporutact; 0) ooBIHUCTAs OpOH3a, (PTOPOTUIACT, TUCYTHPUT MOIUOICHA, CTAITb-
Has JICHTA; B) AUCYIb(uI MOIuOaIeHa, GTOPOILIACT.

3ananue Ne 23

1. I3HOCOCTOIKOCTH OOECTIEUnBaET:

a) BBICOKAsi TBEPIOCTh; 0) BHICOKAs MIIACTUYHOCTH; B) BEICOKUH KOAPPHUIIUEHT
Tpenus.2.3akanka ctainu 110I'13J1 obecrieunBaer:

a) pacTBopeHue kapounos; 0) momydenue 100% maprencura; B) momyuenue 100% deppura.
3. MeramnogToporiacToBas JIEHTa - 3TO:

a) crajb; 0) 1aTyHb; B) KOMIIO3ULMOHHBIN MaTepual.

3ananue Ne 24
1.Bun TepmMuueckoit 00paboTKH, 00ECIIeUNBAIONINN BEICOKYIO H3HOCOCTOMKOCTh cTaimu 111X
15:a) 3akanka + HU3KMI OTIYCK; 0) 3aKajKa +BBICOKMI OTIYCK; B) HOpMaIU3aLusl.
2. Xumnueckuit coctas ctanu 11001 13J1:
a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;
3. Hutpun 60pa coxpaHsieT cMa3blBarolee 1eiCTBUE 10
temrneparyp:a) 1500°C; 6) 4500°C; B) 6000°C.

3ananue Ne 25

1. BrICOKYI0 M3HOCOCTOMKOCTBD J€TAJICH MaIlIiH 00€CTICYNBACT:

a) MPUMEHEHHE KUJKUX U TBEPIBIX CMa30K; 0) yIyUIlIeHHE; B) HOpMAJIA3AIIHSL.
2. Crans IX15 B UCXOTHOM COCTOSTHUN UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) Geppur; B) NepIuT+KapOuIbl.

3. I'padut AT'-1500 paboTocriocoOeH P CKOPOCTIX CKOTBKCHUS:

a) 1o 25m/cex; 6) no 100 m/cek; B) 1o 50 M/cek.

3ananue Ne 26

1. U3HOCOCTOMKAs cTAIIb:

a) Ct5km; 6) 110I'13J1; B) crans10

2.byksa «I1I» B MapkupoBke cranu I1IX15 yka3siBaer:

a) [IJTAKOBBIN MNEepCIlIaB, 6) ITapUKOMOAIIHUITIHUKOBAA CTaJIb, B) CTaJIb AJI U3TOTOBJICHUA IIaPHU-

pOB.
3. I'padur AI'-1500 paboTocnocobeH npu Harpys3Ke:
a) no 10MlIIa; 6) no SMlIla; B) no 2Mlla.

3amanue No 27
1. Cranp 110I'13J1 nocne nTUThA UMEET CTPYKTYPY:
a) nepiaut; 6) pepput; B) ayCTEHUT + KapOUIbl.
2.Crpykrypa craym 1LIX15, obecrnieunBaroiasi BRICOKYI0 H3HOCOCTOMKOCTb:
a) copOuT 3aKayku; 0) TPOCTUT OTITYCKa; B) MAPTEHCHUT OTITyCKa +
KapOuIbl.
3. I'padur coxpansieT cma3bIBaroIiee AeHCTBHE 710
temriepatyp:a) 1500C; 6) 4500C; B) 6000C.

74



3amanue Ne 28

1. ITocne 3akanku crans 110I'13J1 umeet TBEpIOCTS:

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

2.TBepaoii cMa3Ko SABJISETCS:

a) HUTPHJI TUTaHa; 0) HUTPHUI KPEMHHUS; B) HUTPHU]I

6opa.3.MeraodToporuiacToBas J€HTa COCTOUT:

a) JIaTyHb, pToporiact; 0) onoBsiHUCTasE OpoH3a, PTOpoIIacT, AUCYIbGU MOTUOICHA, CTATh-
Hasl JIGHTA; B) TUCYTbQUI MOINOIeHa, PTOPOTLIACT.

3amanue Ne 29

1.3akanka cranu 110I'13J1 obecneunBaer:

a) pacTBopeHue kapouaos; 6) nmomyuenue 100% maprencura; B) nomyuenue 100%
depputa.2. TBepaoit cMa3Ko SBISETCS:

a) HUTPHJI TUTaHa; 0) HUTPHUJT KPEMHHUSI; B) TUCYIb(uT MonmubeHa.

3. MeramnogToporuiactoBas JIEHTa - 3TO:

a) cTayb; 0) MaTyHb; B) KOMIIO3UIIMOHHBIN MaTepHall.

3amanue Ne 30

1. Xumnueckuii coctas ctanu 110I'13J1:

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

2. IMocne TepmoobpadoTku Aetanu u3 ctainu X155 nomkHb UMETh
tBepaocTh:a) HRC 60; 6) HRC 40; 8) HRC 30.

3. Hutpun 6opa coxpaHsieT cMa3bIBaroliee JeHCTBUE J10
temriepatyp:a) 1500C; 6) 4500C; B) 6000C.

Tema: «llBeTHBIE CIJIABBI»
3ananue No 1

1. Kakoe 3nauenue oB umeer aropanromun J[16 mocie 3akanku u
ctapenus?a) cB ~ 1000 MIla; 6) 6B ~ 450 Mlla; B) 6B ~ 1500 MIla

2. MoxHO 11 IO CTPYKTYpe AByxda3Hou jatyHu (o +f3) CyauTh 0 conepKaHuu B HEW ITMHKA?
a) HeJb3sl; 0) MOXHO MHOI/IA; B) MOXKHO BCer/a

3. Kakyro ¢popMy uMEIOT IEPBUUHBIC 0. KPUCTAIUIBI KPEMHUS B
CHIIyMUHE?a) ACHPUTHYO0; 0) Ur0JIB4aTyIO; B) IPAaHEHYIO

3ananue No 2

1. Kaxo#i u3 cruiaBoB siBiisieTCsi OHO(Da3HOM o~
narynbio?a) JI156; 6) bp.C-30; B) JI80

2. KakoBa MukpocTpykTypa cuirymuna AJI2 npu KOMHaTHOM TeMieparype 1nociie
Mou(pUIIUPOBaHUS?

a) o-¢a3za + 3BTEKTUKA; 0) 0-pa3a; B) KpDeMHUN U IBTEKTUKA

3. C kaxo# 1enbo BBOAAT Me/lb B cruiaB b83?

a) IS IPEIOTBPAICHUS JIMKBAIIMH 110 XHMHUYECKOMY COCTaBy; 0) JJIs MPeAOTBpaICHUS

JIMKBAIMH T10 YI€JIbHOMY BECY PU KPUCTAJUIM3ALMU; B) IS YIIyUILICHUS TUTEHHBIX CBOMCTB

3ananue Ne 3

Kaxkue koMnoHEHTEI BXOIST B COCTaB cIuraBa JI68?

a) Mellb — OJIOBO; 0) M€IIb — CBUHEII;, B) MEJIb — IUHK

2. Kakoii pexxum TepMooOpabOTKH BOCCTAHABIUBAET IIIACTUYHOCTh
X0JIOIHO/Ie(hOPMUPOBAHHBIXJIATYHE ?

a) OT’KUT pEeKpUCTAITU3alnK; 0) 3aKallka U CTapeHHE; B) 3aKaJIKa U OTITYCK

3. Kakue cruiaBbl Ha3bIBalOTCS JypaTtOMUHAMU?

a) CIUJIaB aJIFOMUHUN — MeJlb — MarHuii; 0) criaB aTFOMUHHII — KPEMHHUIL; B) CIUIaB amtOMUHAR

— JKeJIe30 — MapraHel
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3amanue Ne 4
1. Onpenenuth XMMHUECKHM cocTaB cruiaBa JI68
a) muHK 68% + Meap 32%; 6) menb 68% + omoBo 32%; B) Meanr 68% + nmuHK 32%
2. Kakue KOMIOHEHTHI BXOJIST B COCTaB CIIaBa
bp.0O-107a) Mmens — 1uHK; 0) MEIb — OJIOBO; B) MEb
— CBHHEI[
3. VI3 nmpuBeIEHHBIX HIJKE CIUIABOB BBIOPATh MEIbXHUOP
a) crutaB MH19; 6) crmas MHIT15-20; B) crinas
JIK80-3

3aganue Ne 5

1. Kako¥i OCHOBHOW JIETUPYIOIIHII 3JIEMEHT U B KAKOM KOJIMYE€CTBE BXOJUT B COCTAB
nypantromMuHa?

a) kpeMHuit — 13%; 6) menp — 4,5%; B) onoBo — 10 %

2. Kaxkoii U3 npuBeICHHBIX HUXKE CIIJIaBOB Hanbosee
nerkuii?a) JI80; 6) b83; B) 116

3. K kaxoii cucrteme otrHocutcs ciiaB AMu?

a) ATFOMUHUN — KPEMHUI; 0) AIFOMUHUN — MarHuii; B) aJIFOMUHUN — MapraHell

3aganue Ne 6
1. Kakre KOMIIOHEHTHI BXOIAT B cOCTaB cijiaBa JI68, 1 kak OH Ha3pIBaeTCs?
a) Melb — OJIOBO; OJIOBSIHHAsI OpOH3a; 0) MeIb — IMHK; JIATYHb; B) MEJlb — CBUHEIl; CBUHIIOBAS
OpoH3a
2. Kakoii u3 mpuBeIeHHBIX HUXKE CIUTABOB 001a/1aeT aHTU(PUKITMOHHBIMU
cBorictBamu?a) J[16; 6) bp.C-30; B) AJI-4
3. KakoBa MUKpPOCTPYKTypa XOJIOAHO-Ae(POPMUPOBAHHON O-TATYHU MOCTE OTXKHUTra?
a) CBETJIbIC OCH JCHAPUTOB; O) BRITSHYTHIC 3€pHA; B) 3¢pHA C MPABHIbHON
OTpaHKOU

3amanme Ne 7

1. Kakue crutaBel Ha3bIBaOTCS IypaTtoMUHAMU?

a) craB Al — Cu — Mg; 0) cinaB Al — S; B) crutaB Al — Fe — Mn

2. Kakyto ¢hopMy UMEIOT IEpBUYHBIC KPUCTAILIBI KPEMHHSI 1O MOTUDHUITUPOBAHUS B
CHJIIYyMHHE?a) MapOBHUIHYI0; 0) UTOJIBYATYIO; B) TPAHEHYIO

3. VI3 npuBeEeHHBIX HUXKE CIUIaBOB BBIOpaTh Hanbosee
nerkuiia) J116; 6) JI80; B) b&3

3amanue Ne 8

1. Y3 mpuBeneHHBIX HUXKE CIJIABOB BHIOpATh Harbosee
nerkuiia) JI80; 6) b83; B) J[16

2. Kakue KoMIOHEHTHI BXOJST B cocTaB ciiaBa bp.C-30?

a) MeJlb — CBHHEIl; 0) MeIb — AJTIOMUHHIA; B) MEIb — ITUHK

3. Kakoii U3 mpuBEICHHBIX HUKE CIUIABOB SIBIIACTCS
nypamomuHom?a) AJI2; 6) 116; B) BpAXK-9-4

3amanue Ne 9

1. Kakue koMIoHEeHThI BXOJAT B cocTaB cmiaBa bp.O®6-0,2?

a) Meabp — 010B0 — ocdop; 6) MMHK — 0710BO — ¢Gocdop; B) AITFOMHHUNA — OJIOBO

—(@ocdop

2. Kakoii u3 mpuBeIeHHBIX HIKE CIUTABOB 001a/1aeT aHTU(PUKITMOHHBIMHU 77
cBoiictBamu?a) AJl4; 6) J116; B) bp.C-30



3. K xakoii rpynrie criiaBoB oTHocutcd cruias JIL[16K4?
a) nehopMUpyEMbIM, TEPMUUECKH YIIPOUHIAEMbIM; 0) TUTEHHBIM; B) 1e(hOPMUPYEMBIM,
TEPMUUYECKH HEYIIPOUHIEMBIM
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Samanme Ne 10
1. KakoBo cpeiHee mpOIeHTHOE COACPKAHNE MAarHUS B CTIIIABE
J1167a) 1,5 %; 6) 4,3 %; B) 0,6 %
2. K kakoii rpynne cruiaBoB otHocuTcs ciiaB JIL[16K47?
a) neopMUpyeMbIM, TEPMUYECKH YITPOUHSIEMBIM; 0) TUTCHHBIM; B) 1e(HOPMHUPYEMBIM,
TEPMHUUYECKH HEYTIPOTHICMBIM
3. K xakoii cucreme otHocuTca criaB MH19?
a) MeJlb — HUKeJIb; 0) MeJIb — HUKEJb — IUHK; B) IIMHK — HUKEJb

Samanme Ne 11

1. Kakas u3 npuBeieHHBIX HIDKE JaTyHel oOnagaet OonbIien
mactudHocThio?a) JI90; 6) J162; B) JIS6

2. Kakue cTpyKTypHBIE COCTABIISIONINE UMEET JIUTasi OpoH3a
bpO10?a) a-kpucramna; 6) o + d; B) 0-pasza

3. ITocne TepmooOpadoTku cras J[16 nMeeT HanOOBITYIO
MMPOYHOCTHA) TIOCJIC OTXKUTA; 0) TTOCIIE 3aKAJIKH; B) MOCIIC 3aKaIKU U
CTapeHHs

Samanue Ne 12
1. KakoBa MukpocTpykrypa cuiymuHa ¢ 13 % Si npu kKoMHaTHOM TeMrieparype mocie
MOAU(PUITAPOBAHUS?
a) a-(aza + 3BrekTHKa; 0) 0-(ha3a;B) KPeMHUH U IBTEKTHKA
2. Kakoe 3HaueHue 6B uMeeT nypaidtoMuH J[16 mocie 3akaiku u
crapenus?a) oB ~ 1000 MIla; 6) oB ~ 450 MIla; B) oB ~ 1500 MIla
3. U3 mepeuncneHHbIX HUKE CIIJIAaBOB BHIOPATh
Helsunpoepa) crmaB MH19; 6) cmas MHI[15-20; B)
cruiaB JIL[16K4

3aganue Ne 13

1. K xaxoii cucteme oTHOCcHUTCSA cruiaB AMir?

a) aMOMUHUN — KpEeMHU; 0) aTFOMUHHI — MarHuii; B) allFOMUHUNA — MapraHell

2. Kakue cTpyKTypHBIE COCTABIIAIONINE UMEET CILJIaB
JI90?a) a-natyHb; 0) a-naryHs + ['-naTyHs; B) B'-1aTyHb

3. Kakoit pexxum TepMmooOpabOTKH BOCCTAHABIMBAET MNIACTUYHOCTh
XOJIOHOIE(hOPMUPOBAHHBIXIIATYHEH ?

a) 3aKaJika U OTIYCK; 0) 3aKajika M CTapEHUE; B) OTXKUT PEKPUCTATUTH3AIIHN +

3amanue Ne 14

1. Kakoe BiausiHME Ha CBOKMCTBA CHITYMHUHOB OKa3bIBaeT MoaupuImpoBanme?

a) TIOBBIIIAET IPOYHOCTH; 0) MOBBHIIIAET KOPPO3UOHHYIO CTOMKOCTD; B) HE BIUSET

2. Kakue KOMIIOHEHTEI BXOIIT B cOcTaB ciuiaBa b83?

a) 0JIOBO — CypbMa — MeJlb; 0) aIFOMHUHUN — KPEMHHIA; B) MEJIb — CBUHEI]

3. Kakas u3 npuBeIeHHBIX HIKE JIaTyHEeH o0magaeT OobIeit
macTuaHocThi0?a) JI83; 6) J162; B) JIS6

3amanue Neo 15

1. Kakue cruiaBbl Ha3bIBAOTCS JIATYHSIMU?

a) CIUIaBbl MEAM C IIMHKOM; 0) CTUTaBBI M€Y C OJIOBOM; B) CIUIaBBI MEH CO CBUHIIOM
2. Kakne KOMITOHEHTHI BXOAAT B cocTaB ciiaBa AJI2?

a) Melb — 0JIOBO; 0) aTIOMUHUI — KpEeMHU; B) aJJIOMUHUI — Meab

3. K xakuM naryHsiM oTHOcUTCs cruias JI8S5?
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a) a-JaTyHb; 0) 0-JIaTyHb + B-J1aTyHb; B) B-IaTyHb
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3amanue Ne 16

1. Kakue cruiaBbl Ha3bIBalOTCA JIATyHAMU?

a) CIUIaBbl MU C IUHKOM; 0) CIIJIaBbl MU C OJIOBOM; B) CIUIABbI ME/IM CO CBUHLIOM

2. Kakum pesxuMoM 00pabOTKH MOXKHO YCTPAaHUTH JCHIPUTHYIO JIMKBALIMIO B OMHO(DA3HOM
o-JaTyHHU?

a) 3aKaJIKOM U cTapeHueM; 0) roMOreHU3alMOHHBIM OTKUIOM; B) PEKPUCTAIIIIN3ALUOHHBIM

OTXHUIOM

3. Iocre kako# TepMooOpadboTku criaBoB [[16 nMmeeT HAMOOIBITYIO
IPOYHOCTH?a) MOCIIE OTXKUTA; 0) MOCIIe 3aKaJIKK U CTAPEHHUS; B) MOCIIE 3aKaJIKU

3aganue Ne 17

1. Kakuie nepBUUHbIE KPUCTAIIIBI BBIACISAIOTCSA IPU KPUCTAIITU3ALUN
JI09BTEKTUYECKOTOCUIIYMHUHA MOCIIE MOAU(DUITUPOBAHNUSA?

a) 0-pacTBOpa; 0) IBTEKTUKHU; B) KPEMHHIA

2. Kaxoil 0CHOBHOH JIETMPYIOIINI 3JIEMEHT U B KAKOM KOJIMYECTBE BXOJIUT B COCTaB
JTypajtoMuHa?

a) onoBo — 10 %; 6) kpemuuit — 13 %; B) meap — 4,5 %

3. C xaxoi LeJIbI0 BBOIIAT MeIb B 0a00uT?

a) JUIs YITy4IIeHUS TUTSHHBIX CBOMCTB; 0) I IPEOTBPAIICHHUS JIMKBAIMH 10 YISTFHOMY BECY

IPY KPUCTAUTN3ALIMY; B) 7Sl IPEAOTBPAILEHHUS JIUKBAIH [10 XUMUYECKOMY COCTaBY

3aganue Ne 18
1. Kakue cTpyKTypHBIE COCTaBIISIONINE UMEET JIUTast OpoH3a
BbpO10?a) o — kpucranna; 6) o kprucramia + 6 ¢asa; B) 6 dpaza
2. KaKiM PEKUMOM TepMOOOPaObOTKH MOKHO YCTPAHUTh JCHAPUTHYIO JTUKBAIIUIO B
ofHO(a3zHONW-IaTyHI?
a) 3aKaJKOW U cTapeHreM; 0) TOMOT€HU3AIIMOHHBIM OT)KUTOM; B) PEKPHUCTAITU3AIIMIOHHBIM
OT)KUTOM
3. Kakoii u3 crutaBoB siBiisieTcst 0fHO(a3HOM ol-
narynbio?a) JI156; 6) bp.C-30; B) JI80

3amanue Ne 19

1. Kakoii xumudeckuii cocras cmiasa bp.O®d 6,5-0,4?

a) 6,5 % Sn + 0,4 % P + octansnoe Cu; 6) 6,5 % Cu + 0,4 % P + octansHoe Sn; B) 6,5 % Zn

+93?5 % Cu

2. Kaxkoii pexxuM TepM0O0OpabOTKH BOCCTAHABIUBACT IIIACTUYHOCTD
XOJIOHOIE(hOPMUPOBAHHBIXIIATYHEH ?

a) 3aKaJika U OTITYCK; 0) 3aKaJika M CTapEHHNE; B) OTIKUT PEKPUCTATUIU3AIIUN

3. K kako#i rpymnmne crijlaBoB OTHOCHUTCS CILJIaB
bp.b2?7a) 6a606uThI; 6) OGPOH3BI; B) METEXHUOPHI

3aganue Ne 20

1. KakoBa MukpocTpykTypa cuirymuna 13 % Si npu KOMHaTHOM TeMIieparype J10
MOJIU(PHUIUPOBAHUS?

a) 9BTEKTHUKA; 0) KpEMHUI U BTEKTUKA; B) 0L TB. pACTBOP U 3BTEKTHKA

2. KakoBo cpeqiHee NIpOLEHTHOE COAEpKaHUe MarHusl B CILIABE
J16?a) 1,5%; 6) 4,3%; B) 0,6%

3. K kakoii cucreme otHocuTcs cruiaB b83?

a) 0JIOBO — MeJIb — CYpbMa; 0) CBHHEI] — OJIOBO — ME€/Ib; B) CBUHEIl — OJIOBO — CypbhMa
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Tema: «HyryHsbn»
3ananue Ne 1
1. Kakue uyryHbl Ha3bIBalOT OEIIBIMU?
a) B KoTopeix Cobmr. = Ccsz. + CcB00.; 6) B koTopbix Cob1r. = CcBsi3.;B) B KOTopbix Colrr. =
CcB00.
2. Kaky1o KpuCTauIMUeCcKyr0 peneTky uMeeT rpadut?
a) KyOMuecKyo 00bEMHOIIEHTPUPOBAaHHYI0; 0) KyOMUECKYI0 I'paHEIEHTPUPOBAHHYIO; B)
reKCaroHaJlbHYI0
3. Kakyro cTpyKTypy METauIM4eCKO OCHOBBI UIMEET CEPhIN UYTYH,
ecmuCcepssz. = 0,8 %?
a) ¢heppuTHYIO; 0) MEPIUTHYIO; B) GEPPUTO-TIEPIUTHYIO

3amanue Ne 2
1. Yro mpencramisier co0oii nenedyput?
a) xummrueckoe coequHenue Fe u C; 0) mexannueckyro cmech A u L]; B) MexaHUYECKYyIO0 CMECh
@u I1
2. Kaxkas hopma rpadura xapakrepHa JJis CephIX
4yryHOB?a) XJIONbEBU IHAS; 0) TUTACTUHYATAS; B)
IapoBUIHAS
3. Kak nomy4aroT KOBKUH 4yTryH?
a) OT)KUTOM CEpOTO UyTyHa; 0) OT’)KUToM 0es1oro uyryHa?; B) MOAu(GUIIUPOBAHUEM

3ananue Ne 3
1. B 4ém CyIIHOCTh 3BTEKTUUECKOTO MPEBpAICHUS?
a) [A0,8] — I1 [@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 9yryHbl Ha3bIBalOT rpaUTH3NPOBAHHBIMHE?
a) B KoTopbix Cobm. = Ccps3.; 0) B koTopsix Cobmr. = Cesz. + CcBoO.;B) B KOTOphIX CCBs3. =
CcBo0.
3. Kakyto cTpyKTypy UMEET MOJIOBUHYATHIIH
gyryn?a) [T+ I+ JI*; 6) [T+ I'p; B) [T+ Ip +
H*

3amanue Ne 4
1. Kakue ¢pu3nko-MexaHHIECKIE CBOMCTBA NMEET JieAeOypuT?
a) HB = 1000 MIIa; 6 = 10%; 6) HB = 4000 MIIa; 6 = 0%; B) HB = 4000 MIla; 6 = 10%
2. YeM 3aBepuiaeTcs NepBUYHAs KPUCTAIIN3ALNS OEIIBIX YyTYHOB?
a) 9BTEKTUYECKHUM IpeBpallieHrneM; 0) 3BTeKTONIHBIM MIpeBpallieHueM; B) BbiaeneHuem L1
3. CKOJIBKO CBSI3aHHOTO yTJIEPOJIa B CEPOM UyTyHE cO CTpyKTypoit @ + I'p?

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

3ananue Ne 5

1. Kakyro cTpykTypy uMeeT aeaeOypur
npespamieHubiii?a) A + I1; 6) [T+ LI; B) [T+ @

2. Kakue cBoiicTBa 4yTryHOB ONpeaesaroTcs popmoit rpauToBBIX
BKIIIOUCHMIT?a) OB, 0; 06) HB, 9; B8) HB, KCU

3. Ilpu xako# TeMIieparype MPOBOASIT OTXKUT JIJIS TOTyUEHHUS IEPIIUTHOTO KOBKOTO UyTryHa?
a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6 ]2
1. Kaxoii (ha30BBIi cOCTaB UMeEET JieneOypuT



npeBpaieHubiii?a) ® + I[; 6) A +1; B) A+ ©
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2. Kakas ¢opma rpaduta xapakrepHa A5 KOBKUX
4yryHOB?a) MIapOBUIHAS; O) MIacCTUHYATAS; B)
XJIOTIbEBUTHAS

3. CKoJIbKO CBSI3aHHOTO YITIEPO/ia B TOJIOBUHYATHIX YYT'yHaX?
a) Ceas3. = 0,8%; 0) Cepss. < 0,8%; B) Cepsiz. > 0,8%

3amanue No 7

1. U3 xakoii ¢ha3sl BIACTACTCS IEMEHTHT TTEPBUYHBIN?

a) U3 aycTeHuTa; 0) u3 Geppura; B) U3 )KUAKOTO PacTBOpa

2. Kak ycTpaHSIOT He)KeaTeIbHbIN 0TOe?

a) pacKucieHueM; 0) rpaUTHU3UPYIOLUINM OTXKHUIOM; B) YCTPAHUTD HEJIb3S
3. Yro o603HauaroT 1udpel B Mapke koBkoro yyryHa K4-37-127

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

3amanue Ne 8

1. Kakue (ha3bl HaXoAsTCS B paBHOBECHU IPH ABTEKTUUYECKOM
npeBparieHuun?a) x.p. u A; 0) x.p., Aull; B) d, Aulj

2. Kaxkas ¢opma rpaduta xapakrepHa JJsi BHICOKOITPOUHBIX
qyryHOB?a) XJIOTILEBUIHAS; 0) MIIACTUHYATAs; B) IIAPOBU THAS

3. Kakyo CTpyKTypy UM€EET KOBKHM UyT'yH, €CJIM OT>)KUT IIPOU3BOJAT B OJHY CTaJAHI0?
a)[I+Ip;6) [T+ D+1Ip;B) D+ 1Ip

3amanue Ne 9

1. Kaxko#i ¢ha30BbIii cOCTaB UMEET O€IbIi YyryH npu t =
400°C?a) A+ @;6) ©+1; B) A+ 11

2. Kaky1o CTpyKTypy METAITMYECKOW OCHOBBI UMEET BBICOKOIIPOUHBIN YyTYH, eciii CCBA3.
=0,5%?

a) ¢peppuTHYIO; 0) MEPIUTHYIO; B) PepPUTO-TICPIUTHYIO

3. Uto criocoOCTBYET MOMYyUYSHHIO TpadUTH3HPOBAHHOTO YyryHa?

a) noBbIllieHHOE coziepkanue C, Si ;0) MOBBIIEHHOE cofep kaHue Mn; B)

noHmwkeHHoeconepxkanue C, Si

3amanme Ne 10

1. CxombKo yryiepojia CONEp>KUT IBTEKTUUECKUNA Oelblid uyryH?
a) 0,8%; 0) 2,14%; B) 4,3%

2. Ctpykrypa ceporo uyryna @ + I1+ I'p. CkosibKko CBSI3aHHOTO yIJIEpoAa B METAUIMUECKON
ocHOBeE?

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

3. Kakyro cTpyKTypy UMEET KOBKHI YyTYH, €CJIM OTKUT MPOU3BOIST B JIBE CTaANU?
a)Il+Tp;6) D +1Tp;B)IT+JI+1Ip

3anmanue Ne 11
1. U3 xakoii (ha3bl BBIIEISICTCS
[I17a) u3 A; 6) u3 k.p.; B) uz @
2. Ilpu KakoM YCJIOBUM IPOUCXOIUT 00pa3oBaHue TpaduTa B 4yryHax?
a) IpU MEIEHHOM OXJIaKIACHUH; 0) MpH OBICTPOM OXJIAKJCHHUH; B) IPU OBICTPOM HarpeBe
3. Yrto o3Ha4aroT MU peI, BXOASIINE B MAPKY CEPHIX YyTYHOB?
a) coziepykaHue yriuepoaa; 0) TBepAOCTh; B) Mpeel
MIPOYHOCTHU

3ananue Neo 12 84
1. Yewm 3aBepriaeTcsi BTOpUYHAS KPUCTATUTH3AINS OCIIBIX YyTYHOB?



a) HBTEKTOUHBIM INIpeBpalleHueM; 0) IBTEKTHUECKUM IpeBpaleHreM; B) Bbienenuem LI
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2. CKOJIBKO CBSI3aHHOTO yIJIEpOJia B CEPOM UyTyHe co cTpykTypoit [T+ I'p?
a) < 0,03%:6) 0,6%;8) 0,8%
3. Kak nony4aroT KOBKUM 4yTyH?
a) MoauuIMpoBaHueM; 0) OT)KUTOM O€JIoro YyryHa; B) OTXKMIOM CEpOro YyryHa

3amanme Ne 13
1. Kakyto cTpyKTypy UMeeT Oeblil JOIBTEeKTUYECKUI YyTYH IpH t =
20°C?a) IT + LI1I; 6) IT + LI + JI*; B) JI* + L1
2. CKOJIBKO CBSI3aHHOTO YIVIEPO/1a B [IOJIOBUHYATHIX YyTryHax?
a) Ccass. = 0,8%; 6) Cesss. < 0,8%:; B) Cesssz. > 0,8%
3. Uto o3Ha4aroT uupsl, BXOAAIINE B MAPKY KOBKOTO UyryHa?
a) cojiepKaHue yriepoaa U KpeMHHs; 0) TBEPIOCTh M OTHOCUTEIHHOE YUTMHEHHE; B) TIPEIEI
IPOYHOCTU M OTHOCHUTEIBHOE YUIMHEHHE

3amanue Ne 14
1. Kakyto CTpyKTypy UMeeT Oelblif 3a9BTEKTUYECKUN YyTYH MPH t =
20°C?a) IT + LII; 6) IT + LI + JI*; B) L + JI*
2. Ipu KakuX yCIOBHIX 00pa3yeTcs MOJIOBUHYATHIN YyTyH?
a) pu U30BITKE TPAPUTHU3ATOPOB U YCKOPEHHOM OXJIXKICHUH; O) MPU HEAOCTATKE
rpadUTU3aTOPOB U YCKOPEHHOM OXJIKIECHUH; B) IPH HEAOCTATKE TpaduTU3aTOPOB U
3aMEJUIEHHOM OXJIa)KJICHUU
3. Kakyto ¢popmy nmeet rpadut B BBICOKOIPOYHOM
yyryHe?a) MIacTUHYATYI0; 0) IapOBUIHYIO; B)
XJIONBEBUAHYIO

3amanue Ne 15

1. Cxonpko yriepoza coaepkar YyryHbl?

a) ot 2,14 no 6,67%; 0) ot 4,3 1o 6,67%; B) ot 2,14 10 4,3%

2. Kaxoii (pa30BblIii cocTaB IMeeT Oellblii 4yTyH Ipu t =
800°C?a) ®+1[;0) A+1[;B) A+ D

3. B cepom uyrysne conepxurcs 0,5% Ccps3. Kakyro oH nuMeeT cTpyKTypy
METaJUINYECKOUOCHOBBI?

a) [T+ LII; 6) IT+ @; B) I1

3aganue Ne 16
1. Kak u3MeHsieTcs copeprkanue yrieposa B )KUIKoH (aze mpu nepBUIHOM
KPUCTATM3AIUNAI0IBTEKTHYECKOTO OENIoro yyryHa?
a) yMEHbIIIaeTcs; 0) YBEIIMUNBACTCS; B) HE U3MEHSCTCS
2. Kaxkas ¢opma rpaduta criocoOCTBYET NOITYUESHUIO BBICOKOM IPOYHOCTH
yyryHa?a) TulacTUHYaTast; 0) XJIOMbEBUIHAS; B) IIAPOBHUIHAS
3. Kakyto cTpyKTypy UMeeT OTOEIeHHBIH uyryH?
a) paBHOMEPHYIO TI0 CEUCHUIO OTIIMBKH; 0) Ha TTOBEPXHOCTH — CTPYKTYpPY O€JIoro 4yryHa, B
CEepLIEBUHE — CTPYKTYpY CEpOTro UyryHa; B) Ha MOBEPXHOCTH — CTPYKTYpPY CEpPOro 4yryHa, B
CeplleBUHE — CTPYKTYpy Oeoro 4yryHa

Samanue Ne 17

1. Ilpu kakoii Temneparype odpasyercs
nenedypur?a) 727°C; 6) 911°C; B) 1147°C

2. Kaky1o CTpyKTypy UMeeT Oelblif JOABTEKTUUECKHI YyTyH pU
750°C?a) A + LI + JI; 6) IT+ LIII + JI*; B) JT + LII

3. Kakne xuMuueckue 3IeMEHThI CIOCOOCTBYIOT 00pa30BaHUIO
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rpadura?a) S; 6) Mn; B) C, Si
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Tema: « KoMno3uiuOHHbIE MATEPUAJIBI»

3ananue Nel

1. Iuametp Hanonuutenss KM ne
npesbiiaera) 10 mxm; 6) 100MkM; B) MM

2. Kakumu crieniaabHBIMU CBOMCTBAMH 00JIaal0T AUCTIEpCHOYIpouyHeHHbIe KM
HaMeTaJJIn4eCKOM OCHOBE?

a) U3HOCOCTOMKOCTHIO; 0) BRICOKOH MPOYHOCTHIO; B) KAPOIPOYHOCTHIO

3. U3 TBepABIX CIJIABOB U3TOTABINBAIOT

a) nerany aHTU(GPUKIIMOHHOTO HazHavYeHMsI; 0) geTain GPUKIIMOHHOTO HAa3HAYCHUS; B)

METaTI000pa0aThIBAIONINI HHCTPYMEHT

3amanme No2

1. Kakue BemiecTBa 0OBIYHO HCHIOIB3YIOT B KAUECTBE MATPHUIIBI
KM?a) npounsle; 0) MIIaCTUYHBIC; B) )KECTKUE

2. Pabouas Temneparypa CUTAJIJIOB
nocturaeta) 800°C; 6) 1000°C; B)1200°C

3. Ilpu kakoii auHE AUCKpeTHOTo BojokHa KM Ha ero 0oCHOBE MMeeT MPOYHOCTh, OJIMU3KYIO K
npouyHocTd KM ¢ HenpepbIBHBIM BOJIOKHOM?

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

3ananue Ne3
1. Kakue BemiecTBa HCTIONB3YIOT B KaU€CTBE

HAIOJIHUTENA?a) TPOYHbIE; 0) TUIACTUYHEIE; B) BA3KHE
2. Kakyro MaTpuily UMEIOT CUTaIbI?
a) METALTNYECKY10; 0) CTEKIISIHHYIO; B) YIJIEPOIHYIO
3. Yro Takoe lkp?
a) MUHUMaJIbHAs JIJTMHA IMCKPETHOTO BOJIOKHA, MPY KOTOPOH MaKCUMaIbHOE 3HAYEHUE €TO
HaNpsHKEHUS PaBHO HAIPSHKEHUIO B HETIPEPHIBHOM BOJIOKHE; O )MaKCUMallbHas JUTMHA
JTMCKPETHOTO BOJIOKHA, IIPU KOTOPOH MaKCHMaJIbHOE 3HAYEHUE €r0 HANPSIKEHUSI PAaBHO
HaNPsHKEHUIO B HEMPEPHIBHOM BOJIOKHE; B) JJIMHA AUCKPETHOTO BOJIOKHA, IIPU KOTOPOI
MaKCHUMAaJIbHOE 3HAYEHHUE €TO HAIPSHKCHHS PAaBHO HAMPSKEHUIO B HETIPEPHIBHOM BOJIOKHE

3ananue No4
1. Yro sBasercsa Hecymmm 3iemeHToM B KM ¢ 3epHuCTBIM
HarnoJiHuTeneM?a) MaTpuiia; 0) HAOJHUTENb; B) MAaTPUIIa U HATIOJTHUTEh
2. Kakumu crieninalisHBIMH CBOMCTBAMH 00J1a1af0T
CUTaJIJIbI?a) MAarHUTHBIMU; 0) TEPMOCTONKOCTBIO; B)
TEIIOCTOMKOCTHIO
3. Yto o0ycioBieHa BbICOKAsI IPOYHOCTh HUTEBUIHBIX KPUCTAJIIIOB?
a) BBICOKOH INTOTHOCTHIO A€(EKTOB; 0) MaJIOi MIIOTHOCTHIO AS(EKTOB; B) MaJbIM Pa3MEPOM
3epHa

3ananue Ne5
1. Kak BiusieT Ha CBOMCTBA 3€pHUCTOTO HATIOJIHUTENS €r0 U3MebIeHne?
a) YBEITMYMBAET MIPOYHOCTH;0) YMEHBIIIAET MPOYHOCTb; B) HE BIHSIET
2. Kakoli MakcuMasIbHbIN Niepenaj] TeMIepaTyp BIACPKUBAIOT
cutamisi?a) go 500°C; 6) no 1000°C; B) mo 1500°C
3. OcHoBHOM HenocTarok KM ¢ 01HO- 1 IByMEpPHBIM aIMUPOBAHUEM
a) BBICOKasl XpYIKOCTh; 0) HU3Kas y/ieJIbHas IPOYHOCTH; B) HU3KAs MEXKCIIOEBas IPOYHOCTh
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3amanune Ne6

1. Kakoe o0bemMHOE cosiepKaHue 3ePHUCTOTO HAIOTHUTEINS B TOPOIIKOBBIX KM?
a) He MeHee 25%:; 6) He menee 50%; B) He meHee 75%

2.Cnnabl Tuna CAIl yripouHeHs! yacTUIIAMU

a) MgO; 6) Si0;; B)AI20;

3. Kakoi nmaMeTp UMEOT HUTEBUAHBIE
KpucTamiei?a) 10 5 Mkm; 0) 10 10 MxM; B) 110 5
MKM

3amanue No7
1. dmst kakux KM ucnone3yeTcst xapakrepuctuka lkp?

a) AUCTICPCHOYIIPOYHCHHBIX 6) BOJIOKHUCTBIX C HCIIPCPBIBHBIM HAIIOJIHUTCIICM B) BOJIOKHHCTBIX

C JUCKPCTHBIM HAITOJIHUTCIIEM

2./lucniepcHOYPOYHEHHBIE CTIJIABBI HA OCHOBE HUKEIS COMIEPIKAT YaCTHIIBI

a) MoOs; 6) AI203; B) ThO»

3. Kakoe oTHOIIEHNE AIUHBI K AMAMETPY XapaKTEPHO 11 HUTEBUIHBIX
kpuctayos?a) 10; 6) 100; B) 1000

3ampanue No§
1. Kakoe o0bemMHOE coniepKaHuE 3ePHUCTOTO HATTOJTHUTEIIS B TUCIIEPCHOYNTPOYHEHHBIX KM ?
a) 1...15%; 6)10...20%; B) 6osee 20%

2. Kakyto paGouyto Temmneparypy UMEIOT JUCTIEPCHOYTIPOYHEHHBIC CTUIaBhI HA OCHOBE HUKEIS?

a) 600°C; 6) 1000°C; B) 1400°C
3. Kakue BosloKHa UMEIOT HAUOOJBIITYIO MPOYHOCTH?
a) OopHBIE; 0) YITIEPOIHBIC; B) HUITEBUIHBIC KPUCTAIIIBI TYTOIJIABKUX COSAMHEHUN

3amganue No9
1. Kakoro pa3mepa yacTHIIbI COIEPKATCs B IUCIIEPCHOYTPOYHEHHBIX
KM?a) menee 1 mxMm; 6) 6onee 1 mxMm; B) 6onee 10MKkM
2. Kakyto paGouyto Temrneparypy UMEIOT CIIJIaBbI TUITA
CAIl?a) 200°C; 6) 300°C; B) 500°C
3. YaenbHast NpOYHOCTH
pasnaa) HB/y; 6) cs/v; B)
o5 *y

3ananue NelO

1. K kakomy Buagy KM OTHOCSTCSI HUKEEBBIE CILJIABbI, COAECPHKAIIUE IBYOKUCH TOPHS
nnuraduus?

a) BOJIOKHUCTBIM; 0) MIOPOIIKOBBIM; B) IUCIIEPCHOYITPOYHEHHBIM

2. Kakumu crieninaibHBIMU CBOMCTBAMH O0JIaIal0T CIUJIABhI THIIA
CAIl?a) TeninocToMKoCThIO; ) KapOMPOIHOCTHIO; B)
HU3HOCOCTOMKOCTBIO

3. Ilpu xakoM criocobe apMUPOBaHUS OCTUTAETCS HAanboJIee BRICOKAsE MEXKCI0eBas
MIPOYHOCTH?a) MPU OJJHOMEPHOM apMUPOBaHUU; 0) IPU JBYMEPHOM apMUPOBAaHUU; B) IIpU
00bEMHOM apMUPOBAHUU

3ananue Nell

1. Kakue KM sBAs10TCS U30TPONHBIMU?

a) C 3epHUCTHIM HANIOJHUTEJIEM; 0) C BOJIOKHUCTHIM HATIOJHUTEJIEM; B) CO CIIOUCTHIM
HaIOJIHUTEIEM

2. Kakoe koam4ecTBO IByOKHUCH TOPUS WU FraHUS COAEPIKUTCS B AUCIIEPCHOYTIPOYHEHHBIX

89



HUKEJICBBIX CIlJIaBax?
a) 2...3%; 06) 5...10%; B) >10%
3. Kakoit yrosn Mex 1y oOlHOHAIIPABICHHBIMHU CIIOSIMH BOJIOKOH 00€CIIEUNBACT H30TPOITHOCTh
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cBoiictB KM?
a) 42 rpangyca; 6) 72 rpaayca; B) 90 rpagycoB

3amanue Nel?2
1. Iuametp Hanonuutens KM ne
npesbimaeta) 10 mxm; 6) 100mMkMm; B) 1 Mm
2. N3 gero coctout CAII?
a) U3 aJJIOMUHUEBOW MaTPHIIBL, YIIPOUYHEHHON YaCTUIIAMHU HUTPHJIa aTIOMUHMS; 0) 13
ATIOMUHHEBOW MATPHIIBL,YIPOYHECHHON YACTUIIAMH OKUCH aJTFOMUHHUS; B) U3 CTEKIITHHOMN
MaTpUIlbl, yIIPOYHEHHON YaCTULIAMU KPUCTAIIIMYECKUX BEUIECTB
3. Kakas ykiagka o0ecrednBaeT MaKCUMAIBHYIO peai3aIiio MPOYHOCTH BOJIOKHA B CBOMCTBAX
KM?
a) oJHOMepHasi; 0) IByMepHasi; B) 00beMHast

3aganue Nel3

1. K xakomy Ty KM oTHOCATCS CUILIBI?

a) K TIOPOIIKOBBIM; 0) K JUCTIEPCHOYNPOYHEHHBIM; B) K BOJIOKHUCTBIM

2. Cmnassl Tuna CAIT uMeroT marpuity

a) MarHueBy1o; 0) aIFOMUHUEBYIO; B) CTCKIISTHHYIO

3. st kakux KM crnipaBenniiBo BeipakeHue ck=P[cHVH+oM(1-VH)]

a) C HAIIOJIHUTEJIEM U3 HETPEPHIBHBIX BOJIOKOH; 0) ¢ HATIOJTHUTEIEM U3 JUCKPETHBIX BOJIOKOH; B)C
3€pHUCTHIM HAIOJIHUTEIEM

3amganue Nel4

1. Crnasl Tuna CAII otHOCsATCS kK Km

a) TMCIIEPCHOYPOYHEHHBIM; 0) MOPOIIKOBBIM; B) BOJIOKHUCTBHIM

2. YeM OTIIMYAETCS CUTAIIIIBI OT CTEKOJI?

a) TBEPJOCTHIO; 0) TEPMOCTOMKOCTHIO; B) XUMUUYECKON CTOMKOCTBIO

3. Koadpunment peanuzanuu mpoYHOCTH BOJIOKHA HMEET
3HaYeHnea) meHee 1; 6) 6onee 1; B) paBHoe 1

3ananue NelS

1. K xakomy Tty KM oTHOCSITCS TBEp/IbIE CILIaBbI?

a) K MOPOIIKOBBIM; 0) K JUCIIEPCHOYIPOYHEHHBIM; B) K BOJIOKHUCTBIM

2. Cnnassel Tuna CAIT uMeroT matpuity

a) METAUTHYECKYI0; 0) KEPAMHUYECKYIO; B) CTEKIITHHYIO

3. Ilpu xakoM 0ObEMHOM COZIEpKAHUH BOJIOKHA MPOYHOCTh KM HaunHaeT najgars?
a) >30%; 6) >50%; B) >70%

3amanue Nel6

1. Yro siBasieTcst CUIIOBBIM 351eMeHTOM B KM ¢ BOJTOKHUCTBIM
HaroJHUTENeM?a) MaTpulia; 0) HAIOJTHUTENb; B) MaTPUIIA U HATIOJIHUTEIb

2. Kaxkoii HanoJHUTEIh UMEIOT CUTAJLIIBI

a) BOJIOKHUCTHIN; 0) 3€pHUCTBIN; B) KOMOMHUPOBAHHBIH

3. lns kakux Km xapakrepHa aHU30TpONuUst CBOWCTB?

a) TUCTIEPCHOYIIPOYHEHHBIX; 0) BOJIOKHUCTBIX C OTHOMEPHOM YKJIaJKON BOJIOKOH; B)

BOJIOKHUCTBIX C 00BEMHON YKIIaIKOM

3ananue Nel7
1. Kakue KM ncnosib3yroT AJ1s U3TOTOBJIECHUS METAII000padaThIBatOIEro MHCTpyMeHTa?
a) CAII; 6) TBepable CIUIaBbl; B) IUCIEPCHOYIIPOUHEHHbIE HUKEJIEBBIE CILIABbI
2. Kakoe 00beMHO€ cofiep KaHue 3epHUCTOrO HAIOJHUTENIS B AUCTIEpCcHOYNIpouHeHHBIX KM? 91



a) 1...15%; 6) 10...20%; B) 601ee 20%

3. IIpu ucnonb3zoBanuu kakux KM KOHCTPYKTOp MOJTy4aeT BO3MOKHOCTh YCUIIMBATh MaTepuall
JeTany B Hauboliee HarpyKeHHOM HarpaBieHUn?

a) IMCTIEPCHOYMPOYHEHHBIX; 0) C AUCKPETHBIMU BOJIOKHAMU; B) C HETIPEPHIBHBIMH BOJIOKHAMU

3ananue Nel8

1. Cnnasel Tuna CAII otHOCsTCS K KM

a) C 3epHUCTHIM HAMOJIHUTENEM; 0) C BOJIOKHUCTBHIM HAIMIOJIHUTENIEM; B) C KOMOMHUPOBAHHBIM

HATOJTHUTETIEM

2. J1o kakoro ypoBHs MOBBIIIAET pabouyI0 TEMIIEPATyPy HUKEIEBBIX CIIABOB JUCTIEPCHOHHOE
yIpOYHEHHE?

a) 1o 0,5 Trut. Matputisr; 6) 1o 0,7 Trut. Matpuiist; B) 10 0,9 T, MaTpuiist

3. YemM 00ycioBieHa BHICOKAsI IPOYHOCTh HUTEBUIHBIX KPUCTAILIIOB?

a) BBICOKas IJIOTHOCTH JIe()eKTOB; 0) MaJoi TUIOTHOCTHIO IE()EKTOB; B) MAJIBIM pa3MepPOM 3epHA

3amanue Nel9

1. TBepable CIIaBbl UMEIOT HAIOJTHUTEIh

a) 3€PHUCTHIN; 0) BOJJOKHUCTBIN; B) CIIOUCTBIN

2. U3 yero cocTout cutain?

a) W3 aJIOMUHHEBOW MATpHUIbI, YMPOYHEHHOW YaCTUIIAMH OKHCHU aliOMHUHUS; 0) wu3

CTEKJISIHHOM MaTpHIlbl, YNPOYHEHHOM 4YacTUIlaMU KPHUCTAJIMYECKUX BEIIECTB; B) H3

MOJTUMEPHOIN MaTPHIIBL,yIIPOUHEHHOU PYOJIEHBIM CTEKIOBOJIOKHOM

3. Kakue KM npuMeHSIOT AJisi W3TOTOBJIEHUS BEAYIIUX BaJlOB TPAaHCHOPTHBIX
YCTaHOBOK?a) MOPOLIKOBEIE; 0) BOJTOKHUCTHIE; B) TUCIEPCHOYITPOUHEHHBIE

3amanue Ne20

1. Kakoro pa3mepa 3epHa UCHOIB3YIOTCS B TOPOIIKOBBIX
KM?a) menee 1 Mxm; 6) 6omee 1 MxMm; B) 6osee 1 Mmm

2. Kak nony4arot AucriepcHbI€ 3€pHa HAIOJIHUTENS pasMepoM < 1 MKkM?

a) MEeXaHWYeCKUM H3MenbueHneM; 0) Gpa3zoBoii mepekpucTaiaIn3alueii; B) pacibuleHHEeM

pacriaBa

3. OT 4yero 3aBUCHUT BEJIMUMHA KacaTeIbHbIX HaNpsikeHU B KM ¢ BOJJOKHHCTBIM HallOJHUTENIEM?
a) OT MPOYHOCTH MATPHIIbI; 0) OT MPOYHOCTU BOJIOKHA; B) OT MIPOYHOCTH CBSI3H MATPHIIBI C
HaTOJTHUTETIEM
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