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1. Ileau ocBOeHMSI AN CIMIIJIMHBI.
K 0cHOBHBIM LI€eJIIM OCBOCHUS JUCIHUILTUHBI «MaTtepuanioBeeHIe» CIeIyeT OTHECTH:

- MOATOTOBKA CTYJICHTA K JACATEIBHOCTH B COOTBETCTBHHU C KBATH()UKATMOHHONW XapaKTEPUCTUKOH 110
HaIpaBJICHUIO;
- IO3HaHUE MPUPOJBI U CBOMCTB MaTepHasoB, a TAKXXE€ METOJIOB UX YHPOUHEHMs Uil Haubosee
3¢ (EeKTUBHOTO UCTIONB30BAHUS B TEXHUKE.

K ocHOBHBIM 3a1a4aM OCBOCHMSI IUCLUILUINHBI « MaTepruaaoBeIeHUE» CIENyEeT OTHECTH:

- U3yYEHHE OCHOBHBIX IOHSATHI, TEPMUHOB U ONpEAEIEeHUI B 00J1aCTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIBHBIX U (YHKIMOHAJIBHBIX MaTepUaIOB (MapKUPOBKA, CTPYKTYpa, CBOWCTBA);

- U3y4YEHHUE COCTABA, CTPYKTYPBI U CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U HEMETAIUIMYECKUX

MaTEepUasoB;

- OCBOGHHE OCHOB TEPMHUECKON, XUMUKO-TEPMUIECKON 1 TEPMOMEXaHUIECKOH 00pabOTKH;

- OCBOEHHE BUJOB pa3yNpovHAOLIEH U ynpouHstomel o0paboTku (OTKUT, HOpMaTU3alys,
3aKajKa, OTIYCK, [IEMEHTAIUS U Jp.);

- u3yuyeHHe (QU3MUECKOW CYIIHOCTH SIBJICHHUH, MPOUCXOJAIIMX B MaTepHUaiax B yCIOBHUAX
IIPOU3BOCTBA U DKCILTyaTalH;

- OCBOCHHE OCHOBHBIX CBSI3€H MEXIy CTPOCHHMEM MaTepHalloB M UX CBOICTBaMU (TBEPAOCTHIO,
IIPOYHOCTHIO, U3HOCOCTOMKOCTBIO, IIIACTUYHOCTBIO U Jp.);

- U3y4yeHHe O0JAaCTH NPUMEHEHHUS PA3JIMYHBIX COBPEMEHHBIX MAaTepUaJIOB JJIsl M3TOTOBJIEHUS
IPOAYKIMH

2. Mecto nucuuniauabl B ctpykrype OOII 6akanaspuara.
JucuuminHa «MaTepranoBeJeHHe» OTHOCHUTCS K YHMCITY Yy4eOHBIX 0053aTeabHBIX AUCLUUIUINH

OCHOBHOI1 00pa3oBaTeIbHON MpOrpaMMbl OakaiaBpHara.

«MarepuanoBeieHHE»  B3aMMOCBA3aHAa JIOTUYECKM U COJEP)KATEIbHO-METOJUYECKH  CO
CIEAYIOIUMH TUCIUITTMHAMU U npakTtukamu OOIT:

— DKoJIOorHs;

— Mertposorusi, cTangapTU3alMs U cepTUUKAIINS;

- TexHonorHs MOJTy4eHHs! MPOAYKIUU U3 Pa3HOPOTHBIX METAJIOB U IMOPOILIKOB,;

- Mexanuueckue u pu3nyecKue CBOMCTBA METAIIIOB;

- CrieninasibHbI€ CTaJM U CIUIABBI,

- Meronpl Hepa3pyaouero KOHTPOJIs METAJIJIOB U CIUIABOB.

3. IlepedyeHb MIAHNPYEMBIX Pe3yJIbTATOB 00yYeHUsI MO AUCHUILINHE (MOIYJIIO),
COOTHECeHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHsI 00Pa30BaTeIbHOW MPOrpaMMbl.
B pesynbrare ocBO€HUS AMCHMIUIMHBI (MOAYJs) y oOydarommxcs GOpMHUPYIOTCS CIETYIOITNE
KOMIICTEHIIMA ¥ JIOJDKHBI OBITh JOCTHTHYTBI ~CIEAYIOIIAE pe3yJabTaThl OOYYCHHs KakK dTall
(bopMHpPOBaHUS COOTBETCTBYIOIINX KOMIICTEHIIHIA:

B pe3yabTare ocBOeHUs

Kon o0pa3oBaTeILHOM
Ilepeyenn muIaHNpyeMbIX pe3yJIbTATOB
KOMIIeTeHIIU NMpOrpamMmbl
N 0o0yueHusI MO JUCHUIIHHE
)/ | 00y4aIoIUICA 10/ IKEeH

00J1a1aTH




- 3HaeT: METOAMKH TOHCKa, cOopa U 00paboTKH
MH(bOpMAaIINY; aKTyaJbHbIC UCTOYHUKH
uHpopmanun B chepe  mpodeccHOoHATBHOM
NesSTeIbHOCTH; OCHOBHBIC HPHUHIMIIBI M METObI
CHCTEMHOI'0 aHaJIN3a.

-YMeeT: NpUMEHSTh METOJUKH IOUCKa, cOopa H
00paboTKH uHpOpMaLnY; HaXOJIUTh u
OCYIIECTBIIATh CHUCTEMATH3aLHI0, KPHUTHYCCKUI
QHAIM3 M CUHTE3 MH(OPMALUH, MOJYYCHHOH W3
Pa3HBIX HCTOYHUKOB; HPHUMEHATh CHUCTEMHBIN
MOJXOJ JJIsi PEIICHHs IOCTAaBJICHHBIX 3a/1a4
HAIPABJICHUS [TOJITOTOBKH.

-Brnaseer npakTHyeckMMU HaBBIKAMU ITOUCKA

W aHaJIM3a M CHHTE3a HH(POPMALUH;

METOAMKOW CHCTEMHOTO TOIX0/1a IS

[PEILICHUS TOCTABJICHHBIX 3a/1a4 HAIPaBJICHUS
[10/ITOTOBKH.

— 3HACT: MPOBEICHUSI N3MEPEHUH U HAOIIOACHUH

YK-1 CriocoGHOCTBIO
OCYIIECTBIATH MOKCK,
KPUTUYECKHUI aHaIu3 U
CHHTE3 UHPOpPMALIUH,
MPUMEHSTh CUCTEMHBIN
MOJIXO/T TISl PEIICHHUSI
MOCTaBJICHHBIX 3a7a4

OIIK-5 Cnoco6GHOCTBIO pemaTh .

HAYYHO- B cdepe MpopecCHOHATBHON  ESTENbHOCTH,
HCCIIEI0BATENBCKUE 00paboTKH u IpeJICTaBIICHNUS]
3271841 TIpH DKCIIEPUMEHTAIBHBIX JaHHBIX

OCYILECTBICHNN ~ YMEeT: pelaTh Hay4HO-HCCIIe/I0BATENbCKHE
npodeCCUOHATIBHOMN 3a/1auyd TIPU OCYIIECTBJICHHH MPO(HeCCUOHATHHOM
JEATENBHOCTH C JICATCIILHOCTH € NIPUMEHCHHEM  COBPEMCHHBIX
IpHMeHEeHHEM MH(GOPMAIIMOHHBIX TEXHOJIOTHI M IPHKJIAJIHBIX
COBPEMEHHbIX armnapaTHO-MPOrPAMMHBIX CPEJICTB
HHGbOPMALHOHHBIX — HWMEeT HaBBIKM: IIPOBEICHHS  Hay4HO-

MCCIIeIOBAaTENLCKUX PaboT B MpodeccroHaIbHOM
NIEATEIBHOCTH C IPUMEHEHHEM COBPEMEHHBIX
MHGOPMALIMOHHBIX TEXHOJIOTUH M HPUKIIAIHBIX
AIIapaTHO-IIPOTPAMMHBIX CPEICTB

TEXHOJIOTUU U
MPUKJIAIHBIX aIlapaTHO-
MPOTPAMMHBIX CPEJICTB

4. CTpyKTYypa U coiepKaHHe AU CHUILIUHBI.
OO6mmast TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET S 3a4eTHBIX eAuHuIl, T.e. 180 akamemuyeckux
yaca (u3 HuX 168 4acoB — caMocTosATeNbHASI pabOTa CTYJCHTOB).
Paznensl nucuuruinabl «MaTtepuaioBeIeHUE) U3y4YaroTCsl Ha BTOPOM Kypce.
Tpertnii cemecTp: nekuuu — § yacoB, Jab0opaTopHbIe 3aHATUSA — 4 yacoB, (hopMa KOHTPOIS —
HK3aMEH.

Coaep:kaHue pa3aesioB IHCHUILIUHBI.

Beoonas wacmo
3HaueHUWe M 3aJla4d Kypca MaTepuajoBelicHHe. Pojb MarepualioB B COBPEMCHHOW TEXHUKE.
Kputepuu onienku u Beibopa MaTepuaioB. PaboThl OTEUeCTBEHHBIX M COBPEMEHHBIX YUEHBIX B 00JACTH
MaTepuajoBeeHusA. MaTepuanoBecHIe, Kak HayKa, M3ydaromias CBOMCTBAa MaTepUAOB B CBS3H C HX
cocTaBoM M cTpoeHueM. Kiaccudukaius MmaTepuanoB.

QDu3uxo-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos
OCHOBHBIE TIOHATHSI O CBOKMCTBAaX MaTepuagoB. TBEpAOCTh, MEXAaHHUYECKHUE CBOMCTBA,
omnpeesieMble IPU CTATUYECKOM PACTSKEHUU, yIapHasi BSI3KOCTh. SIBI€HHE XJIaJHOIOMKOCTH.
Ycranocte MatepualioB, NMpeaesa BHIHOCIMBOCTU. MI3HOCOCTOMKOCTh. XPYNKOE M BSI3KOE pa3pyIlICHUE.
PaboTa 3apoxaeHus 1 pacrpocTpaHeHus TpeuuHbl. [IoHATHE 0 KOHCTPYKIIMOHHOW MIPOYHOCTH.
Turmbl cBsi3eil B TBEpIbIX Tenax. MeTauNIMUeCKUi TUM CBA3U. ATOMHO-KPUCTAINIMYECKOE CTPOEHUE



MeTaJIJIoB. THUIIBI KPUCTAUIMYECKUX PELIETOK, UX XapaKTEPUCTHKH (IapaMeTp, KOOPAWHALMOHHOE

YHCIIO, TUIOTHOCTh YMAKOBKH), W30TPONHS, aHU30TPONUS, KBAa3UM30Tponus. TodedHble, JTUHEWHBIE U
MOBEPXHOCTHBIE NIE(EKTHI, CTPOCHUE PEabHBIX METAUIOB M CIUIABOB (BaKaHCHH, JHCIOKALWHU, OJOKH
MO3auKH, TpaHHIBI 3epHa). TeopeTndeckas M peajgbHasi IPOYHOCTh METAIUIOB, BIUsHUE NedekToB. [Tytn
MOBBIIICHUSI IPOYHOCTH METAJLIOB.

Kpucramnuzanuss MeTajuioB NMEpBUYHAs W BTOpPHYHAs. TepMOIUHAMUYECKHE OCHOBBI (ha30BBIX
npeBpamieHnid. KpuBble OXJIaXIEHUS, CTENECHb NMEPeoXJIXICHUS, (AKTOpPhI, BIUSIOIIME HA IPOIECC
KPUCTAJUTM3AIMH, CBSI3b MEXKIY CTENEHBbIO IMEPEOXJaKICHUS, YUCIOM IIEHTPOB KPUCTAJUIM3ALUU U
CKOPOCTBIO pOCTa KpUCTAIOB. BemnmumHa 3epHa. MomuduuupoBaHue JKHIKOTO — MeTala.
[TomumopdHbIe MpeBpalieHus.

Teopus cnnasos

[Tonsitus o cruraBax. OmnpeneneHue TEPMUHOB: CIUIaB, CHCTEMa, KOMIOHEHT, ¢a3za. Tmepmabie
pPacTBOPbI, MEXaHUYECKUE CMECH, XUMUYECKUE COeUHEHUs. [[narpaMMbl COCTOSTHUSL IBOUHBIX CIUIABOB,
METOABl HUX NOCTpoeHus. JlmarpamMma COCTOSHUSA NpU IOJTHOW HEPACTBOPUMOCTH KOMIIOHEHTOB B
TBEPAOM COCTOSIHUM, C OTPaHMYEHHOW OJHOCTOPOHHEW pacTBOPUMOCTHIO. OmNpeneneHne XuMHUIECKOro
cocraBa (a3 TpPH HCIOJIH30BAHMM TIPaBWJIA KOHIICHTpamui. Jlparpamma COCTOSHHUSI C TIOJHOM
PacTBOPUMOCTbIO KOMIIOHEHTOB B TBEPJAOM COCTOSIHUU. JleHApWTHAs JIMKBAlLlMs B TBEPABIX PACTBOpaXx.
[IpaBmio ¢a3. luarpamma cOCTOSTHUSI CUCTEM C MPEBpAICHUEM B TBEPJIOM COCTOSIHUM (YaCTHYHBIN U
IIOJIHBIM pacrajy OrpaHMYEHHOrO0 TBEPAOIO pacTBOpA, IBTEKTOMIHOE IpeBpaileHue). CBA3b Mexay
CTPYKTYpOM CIUIaBa, OMNpENEsieMOd MO AuarpaMme COCTOSIHMSL W CBOMCTBaM cruiaBa. Jumarpamma
COCTOSIHMSI JK€JI€30-LIEMEHTUT. XapaKTEPUCTUKH KOMIIOHEHTOB.

CTpyKTypHBIE COCTaBIISIIOIIME U a3kl HA AUAarpaMMe Kele30-1eMeHTUT. CyIHOCTh IBTEKTHYECKOTO U
IBTEKTOHMIHOTO TpeBpamieHuii. [I[puMeHeHne npaBuiIa KOHIGHTpAMd W MpaBwia ¢a3 Ha Auarpamme
KEJEe30-1IEMEHTHT.

BnusiHue yriepoja M NMOCTOSHHBIX NpHMecedl Ha cBoiictBa cranu. Kiaccudukamus cranei 1o
croco0y TpPOU3BOJACTBA, HA3HAUEHUIO M KayecTBY. MapKupoBKa YIJIEPOIUCTBIX cTajeil. JlucTtoBble
CTaJI JJIs1 XOJIOMHOM ITaMIOBKH, aBTOHOMHBIEC cTand. OcHOBHBIE TexHu4Yeckue TpedboBanus mo 'OCT
IS CTaJIeH.

UyryHsl ¢ rpaduTom, MOIOBUHYATHIE U Oenbie. BIusHIE CKOPOCTH OXJaXKIECHUS U XUMUYIECKOTO
cocTaBa yyryHa Ha cTpykTypy. Ot0en uyryHoB. CTpyKTypa, CBOMCTBA, 0071aCTH MPUMEHEHHS] U METO/IbI
MOJIyYEHUS CEPBIX, KOBKUX U BHICOKOIIPOYHBIX YyTYHOB. MapKHUpOBKa YyTryHOB.

Haknén u pekpucmannuzayusn
Bnusiaue mmactuueckoil gedopmanuu Ha CTPYKTYpy W CBOMCTBa MeTalioB. MexaHu3M
IUIACTUYECKON AedopMaliii MOHO-U MOJHMKPUCTAIIOB. Pa3sMHOXKEHHE NUCIOKAUN MPU MIaCTUYECKOM
nepopmanmu. Haxnén apoOwio, oOpaboTka ponukamu. [IpuMeHeHHE MOBEpXHOCTHOTO Hakiena B
MalMHOCTpoeHuHu. Bo3Bpar, nonuronusauus. IlepBuunHas u coOuparenbHas pEKpUCTAIIU3ALUS.
XomnoHas 1 ropsiuas nepopmaims. Tepmomexanudeckas 00padoTka.

Tepmuueckana u Xumurko-mepmuueckas oopadomxa

Teopus mepmuueckoti obpabomku

Bunpl tepmuueckoir oOpabotkm craneir. IlpeBpamenuss mpu HarpeBe crainu. PocT 3epHa
ayCTEHMTA, HACJIECACTBEHHOEC M JEHCTBUTEIBHOE 3€pHO B cTanu. Ileperpes m nepexor. IIpespamenue
ayCTEHUTa IMPHU HENPEPhIBHOM OXJaXJeHuH. /luarpamMmma H30TEpPMHUYECKOTO MpEBpAIlCHUs] ayCTEHUTA.
[TepnutHOE mpeBpamieHre. MapTeHCUTHOE TMpEeBpalleHue W ero ocoOeHHocTH. lIpeBpainenue mpu
OTIIyCKE, CTPYKTYpa U CBOMCTBA cTajiv pu otycke. OrmyckHas xpynkocts [ u Il pona.

[TpokanuBaeMOCTh U 3aKAIMBAEMOCTh CTAIH, (PAKTOPHI BIUSIONINE HA TPOKATUBAEMOCTb: BIUSHUE
JETUPYIOIIMX DJIEMEHTOB, pa3Mepa 3€pHa ayCTEHWTa, HEPACTBOPUMBIX KapOHIIOB U BKIIOYCHHIA.
MeTtoauka onpeaeneHuss KpUTUYECKOTo AUaMeTpa 10 AUarpaMMe MpOKaJIuBaeMOCTH.



Texnonocus mepmuyeckoil oopabomxu

OOmast xapakTepuCTHKa MpoleccoB TepMmuyeckoi obpadotku. Ormxur I poma 6e3 daszoBoii
NepeKpUCTAILTN3ANH. PeXUM OT)KHUTa peKpacTalIH3aIny.

Omxur Il poma c¢ ¢dazoBol mepeKkpUCTATU3AIMEH: JUIs yIydlleHus oOpabaThIBa€MOCTH, JUIS
n3MenbueHus 3epHa. Cheponanzanus, OTKUT — TOMOTE€HU3ALMsI, HOpMaJIU3aIusl.
N30TepMUYECKUil OTKUT.

3akanka cranu. OCHOBHBIE NapaMeTphl Mpolecca: TeMIlepaTypa Harpesa, JJIMTeIbHOCTh Harpena,
CKOpOCTh OXJaxaeHusi. OCHOBHBIE TPeOOBaHUS K 3aKAJIOYHBIM cpeiaM. MeTojabl 3aKalKH: MpocTas,
NpepbIBUCTAsA, CTyNeHuYaTas M u3oTepmuueckas. JledexTsl 3akanku: oOpa3oBaHHME  TpEIUH,
nedopmanusi, OKUCIeHUE U 00e3yTiIepoKUBaHUE TOBEPXHOCTH, METOIbI OOPHOBI C HUMHU.

OcHOBHBIE ITapaMeTphl MPOLECCOB OTIYCKA YIIEPOJUCTBIX U JIETHPOBaHHBIX craneil. OOpaboTka
X0J10/10M. BriusiHue 3akajiku v OTIyCKa Ha MEXaHHMUECKUE CBOMCTBA CTANU. YITydIlIeHUE CTaJIH.

[ToBepxHOCTHas 3aKalika, BUABI U 001aCTH IPUMEHEHHSL.

Xumuxo-mepmuueckas oopabomxa

®du3nuvecKre OCHOBBI XMMHKO-TEPMHUYECKON 00paboTKH, moHsATHE O Kod(pdunuente auddysumn.
LlemMeHTaIWsI, PEXHMMbI HACHIIICHUS W TOCIEAYIONIUX TEPMUYECKOH O0OpaOOTKH YTIIEPOAUCTHIX U
JIETUPOBAHHBIX CTaJei, BHUJBI TpoIlecca, 00JacTH mpuMeHeHus. HutpomeMmeHTaius, BUIbI Mpoiiecca,
peKUMBI, 00NacTH TpUMeHeHus. lIpuMeHeHHue aTMocdep ¢ aBTOMATHYECKHUM PETYIHPOBaHUEM
MOTEHIIMAaJa yriaepoa Ul polecca NEMEHTAIlMA U HUTPOI[EMEHTAIHH.

AzotupoBanue crtanu. CTanu Ui a30TUPOBAHHS, PEKHMBI UX TEPMUYECKOH 00pabOTKH, 00JIacTH
MpUMEHEHUs Tmporecca. [Ipolecc HU3KOTEMIEPaTypHOTO Ta30BOT0 M IKUIAKOTO a30THPOBAHHS, WX
0COOEHHOCTH M 00J1aCTH IPUMECHEHHUSL.

HoBsie MeTo1bI XUMUKO-TepMUIEeCcKOl 00paboTku. JlazepHoe nerupoBanHue.

I(oncmpykuuounbw U UHCIMPDYMERMAIbHbIE MamepPpUuaibl

Koucmpykyuonnvle necuposannvie cmanu ooue20 Ha3Ha4eHus.

da3bl, 00pa3yeMble JETHPYIOMUMHU AJIEMEHTAMH B CTASIX. BiHsIHHE JETUPYIOMUX JIEMEHTOB Ha
nonuMopdu3M 3kene3a, Ha CBOWCTBa ¢eppuTa M ayCTeHHTA. BiusHue JIErHpPYyIONIMX AJIEMEHTOB Ha
KHHETUKY HW30TEPMHUYECKOTO TMpEeBpalleHUs] ayCTEeHUTA. BiusHME JIeTUPYIOIIMX SJIEMEHTOB Ha
MapTEHCUTHOE MpEBpallleHUEe M MpeBpalieHre Mpu oTmycke. OCHOBBI PAIMOHAIBHOIO JIETUPOBAHUS
CTali W POJIb OTHEIBHBIX JIETHPYIOMIMX 3JieMeHTOB. (OCOOCHHOCTH TEpPMHUYECKOH 00paboTKu
JIETUPOBAHHBIX CTaJCH.

Knaccudukanuss JerupoBaHHBIX CTajel 1O CTPYKType B HOPMAJIU30BAHHOM COCTOSHUH
(nnarpamma ['mife). MapkupoBka JETHPOBAHHBIX CTajiel, MX NPEUMYIIECTBa IO CPAaBHEHUIO C
yraepoaucThiMu.  JleheKThl JerupoBaHHBIX cTanei (MUQEpHbI W3710M, (IOKEHBI, OTIyCKHAs
XpynKocTh). OCHOBHBIE TPeOOBaHUS K JISTUPOBAHHBIM KOHCTPYKIIMOHHBIM cTaism 1o 'OCT.

Huempymenmanvuvie mamepuavl

HHCTpyMEHTaIbHBIE YTTIEPOAUCTHIE U JIETHPOBAHHBIEC CTATU ISl PEXKYILETO HHCTPYMEHTA, COCTaB,
MapKUpOBKa, TepMHUUYecKas 00paboTka U 001acTH IPUMEHEHHUSI.

BeicTpopexymast craib, cOCTaB, CBOMCTBAa. PeXuMMBI TepMHuUecKoi 00paboTKH, o0b0iacTu
npumeHeHus. OcHoBHble TpeboBanus o ['OCT k cramsam s pexyIiero HHCTPYMEHTA.

[lrammoBele CTamM Ui XOJOAHOTO W Tropsyero aegopmupoBanus cramu. Cramm ans
MU3MEPHUTELHOTO HHCTPYMEHTA.

TBepaple MOPOIIKOBBIE CIUIABBI JUIsl PEXKYIIETO HHCTPYMEHTA.

Kepamuka. CBepXTBepAble MaTepUAIIbI.

Cmanu u cniasvl ¢ 0COObLIMU CBOUCMBAMU
Bricokomnpounbie cTamud.  MapTeHCUTHO-CTapeIoNue KOHCTPYKIIMOHHBIC CTaJIM, UX COCTaB,
peXUMBI 00PabOTKH M 00JIACTH TPUMECHECHHS.



CrmaBbl ¢ 0000 BBICOKOM M3HOCOCTOMKOCTBIO, COCTAaB, MAapKUPOBKaA, TepMHUUECKass 00paboTka u
00JIaCTH IPUMEHEHUSI.

HepxaBeromue XpoMHCTBIE W XPOMOHHUKENEBBIE CTalld, COCTaB, MapKHUPOBKA, TEpMUYECKas
00paboTKka u 001acTH TPUMEHEHUSI.

XKapompounsle cramu u criaBsl. OCOOCHHOCTH TOBEACHUS CTalM MPH Harpy3kax B 00JacTu
BBICOKHX TEMIEpaTyp, MpeieN UTUTEIbHON MPOYHOCTH, MpeieN Moi3ydecTd. TUIoBbIE CIUIaBbl, COCTaB,
CTPYKTYpa, TepMO0OpabOoTKa, CBOMCTBA U 00JIACTH IPUMEHEHUS.

CrutaBbl ¢ 3aJaHHBIMH (PU3MYECKHMH CBOMCTBaMHU. MarHUTOMSITKHE U MAarHUTOTBEP/IbIE CILUIABBI.

1]eemnbie memannvl U CNIABLL

Menp u ee cBoiicTBa. JlaTyHH, OpOH3BI OJIOBSHUCTHIE, KPEMHHCTHIC, AIFOMUHUEBEIE, OSPHILIOBBIC;
cocraB, oOmactu mnpuMmeHeHus. CIUlaBel CBHHIIA W OJOBa. baOOWTBI, CBHHIIOBUCTBIC OpOH3HI,
QTIOMUHHUEBBIC TOAIIMITHUKOBBIE CIUIABBI JJISI ABUTATEECH BHYTPEHHETO CrOpaHUs, TPUMETAJNIMUECKUE
MOJMIUITHUKU. AJIOMUHHUM U €ro CBOMCTBa. JIuTeilHbIe alfOMUHUEBBIE CIUIABBI, 00JACTH NMPUMEHEHHUS.
JropamtoMuH, COCTaB, PEKUM TEPMUUECKONW 00paOOTKH, CBOMCTBA, 00JACTH TPUMEHEHUS.

MaruueBble TUTeHHBIC U JeOPMUPYEMBIC CIITIABBI, 00JIACTH MPUMEHECHHSI.

TuTaH U €ro CIuIaBbl, COCTaB, CBOMCTBA U 00JIACTH MPUMEHCHHS.

Komnosuyuonnvie mamepuanvl

Knaccugukaius KOMIIO3UIIMOHBIX MaTepHalioB. Pacmipenenenie HanpspkeHUH MEXIy MaTpUled u
HanonHuteneM. Cxemsl apmupoBaHusa. Kputuueckas umHa BosIokHAa. OCHOBBI pacueTa CBOWCTB
KOMITIO3UIIMOHHBIX MaTEpUasoB.

KoM1o3uTsl ¢ MeTauIndecKkoi MaTpuiei. JucnepcHOynIpOYHEHHbIE KOMIIO3ULIMOHHbIE
MaTepHalbl, 0COOEHHOCTH MeXaHu3Ma yIpodyHeHus. J{ucrepcHOynpoYHEHHbIE KOMIIO3UTHI HA OCHOBE
QIIFOMMHHIO, HUKEIISA U IPYTUX METAJUIOB.

BosokHMCThIE KOMITO3UIIMOHHBIE MaTEpUAIIbl HA aJTFOMUHUEBOM U HUKEJIEBOM MaTpHIIaX.

KoMno3uTs! ¢ HanpaBIeHHON KPUCTAIUIN3ALUEHN IBTEKTHK.

[TopouikoBble KOMIO3ULIMOHHBIE MaTepuabl (KEpMETbl) aHTU(PPUKIMOHHOIO U (PPUKIIMOHHOTO
Ha3HadyeHUs. UIBTPBI.

Kommno3sutsl ¢ nonmmMmepHoit matpureil. [lomumepHas MaTpuiia KOMIIO3UIIMOHHBIX MaTEPUAJIOB.
denonpopmanbaeTuaHas, SMOKCHIHAS U KPEMHUHOPTaHUYeCKas MaTPHUIIa KOMITO3UITUOHHBIX
MaTEpUAJIOB.

OcobeHHocTr (PU3NKO- MEXAaHMUECKOTO MOBEICHHS ToJuMepoB. OpraHuyeckue,
JIEMEHTOOPTaHNYECKUE U HEOPTraHUYECKHE ITOJIMMEPBI.

BonokHuCThIE KOMITO3UILIMOHHBIE MaTepHallbl Ha ITOJIMMEPHON MaTpuLe (KapOOBOJOKHUTHI,
OOpPOBOJIOKHUTBI, OPTaHOBOJIOKHUTBHI).

KoMmno3unoHnHele MaTepuabl Ha IOJIMMEPHON MAaTPUIIE C OPOIIKOBBIM HAIIOJHUTEIEM
(TutacTMaccsr).

Ponb nopomkoBbIX (TEXHUYECKUHN YTIIEPOJ U JIp.) U BOJIOKHUCTBIX (KOpA) HAIIOJHUTENEH.

Komno3utsl ¢ kKepaMU4eCcKOl U CTEKJIISTHHON MaTpUIICH.

ITpuMeHeHre KOMIIO3UIIMOHHBIX MaTeEpUaoB B aBToMoOumiecTpoeHuu. Kopmyc u geranu Ky3osa.
Jeranu ra3oTypOUHHBIX JBUTaTesiell. AHTUQPUKLIHMOHHBIE AeTany. OpUKIHOHHbIE AeTanu. TpyaoemMKue
JIeTajli ABUTaTeNsl U X0J0BOW YacTu. PEMOHTHBIE KOMITO3UTHI. IlepcriekTHBbI IPUMEHEHUST KOMIIO3UTOB
B aBTOCTPOCHHH.

Hanomarepuainsl. CTpykTypa, CBOWCTBA, IPUMEHEHUE.

Texnuko-aKoOHOMUUECKUIL 6b1O0P Mamepuala u mexHoa102uu e2o ynpouHeHus
OCHOBBI pallMOHAILHOTO BBIOOpa MaTepuaia U MeToja yrnpouHeHus. [IpudnHbl CHIKEHUS
paboTOCIIOCOOHOCTH MaTepHalia: YCTAIOCTHOE pa3pylIeHUE, XpyIKoe pa3pyiieHue, GPUKIIMOHHBIN
W3HOC, a0pa3uBHBINA U3HOC, KOHTAKTHAS yCTAIOCTh, (DPETTUHT — KOPPO3Us, CXBATHIBAHHE U 3a€JaHHE
MMOBEPXHOCTEN TpeHMs. MaTepuaibl B METObI UX YIPOYHEHHS TIPH PA3IMYHBIX BUJIaX HATPy3KH
JeTanew.



5. O6pa3oBare/ibHbI€ TEXHOJIOTHU

Mertoauka IIPETOAABAHMS JUCLUIIIINHBI «MarepuanoBeneHuE» u peanuzanus
KOMIIETEHTHOCTHOTO ~ MOJXOJa B H3JI0O)KEHWHM M BOCHOPUATUM MaTepuana IpeaycMaTpuBaeT
UCTIONIb30BaHUE  CIENYIOIMX AaKTUBHBIX M HWHTEPAKTHBHBIX (OpM TPOBENEHHsS TPYMIOBBIX,
WHAUBUIYAIbHbIX, AayJUTOPHBIX 3aHATHH B COYETAHHMM C BHEAYJUTOPHOW paboOTON C LeNbio
(dbopmHpoBaHUs U pa3BUTHS MPO(HECCHOHATBHBIX HABBIKOB 00YYaIOIINXCS:
- 3aluTa U UHIUBUAYalIbHOE 00CYKI€HUE BBIIOIHAEMBIX ITAoB Ja00paTOpHbIX padoT;
- OpraHu3alys U IpoBeJIeHHE TEKYIIEro KOHTPOJIS 3HAHUH CTYJEHTOB B (popMe OIaHKOBOTO
TECTUPOBAHUS;
- HCIIOJIb30BAHME JIIOBBIX U POJIEBBIX UIP, pa300p KOHKPETHBIX CUTYallUi;
- TpOBEJIEHUE KOHTPOJIBHBIX PadoT;

VYaensHBIN BeCc 3aHATHH, MPOBOAMMBIX B MHTEPAKTHUBHBIX (hOpMax, ONpeiesicH INIABHOW IIEIIbIO
o0pa3zoBaTeNbHON TPOrPaMMbl, OCOOEHHOCTHIO KOHTHHTEHTa OOyYaOIIMXCA W  COJCpKaHUEM
JUCLMILINHBI «MaTtepuaioBeicHHE» U B 1IEJIOM 110 AUCHUIIINHE cocTaBisieT 50% ayAUTOPHBIX 3aHITHH.
3aHATUS JICKIIMOHHOTO THUIIA COCTABISIOT 75 % OT 00beMa ay TUTOPHBIX 3aHSATHH.

6.OueHOYHBbIE CPEACTBA VISl TEKYILIEro KOHTPOJIA YCIIeBaeMOCTH, IPOMEKYTOYHOM aTTecTaluu 110
HUTOraM OCBOEHHS JMCUMILIMHBI U y4eOHO-MeToAn4YecKoe odecrneyeHne caMoCTOATEIbLHOM
padoThI
CTYJAEHTOB
B mporecce 00ydeHHsT HCHOIB3YIOTCSA CIEIYIOIME OLEHOYHbIE (OPMBI CaMOCTOSTENbHON
paboThl CTYJEHTOB, OIICHOYHBIE CPEJCTBA TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTalui:
Tekymmii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIIMU MTPOBOASATCA MO CIECAYIOIINM
KpUTEPUSIM;
- OTBETHI CTYJIEHTA Ha BOIIPOCHI KAPT TEKYLIETO KOHTPOJIS;
- 3amuTa 1abopaTopHBIX padoT;
- BBIIIOJHEHHE KOHTPOJIBHBIX paboT.

6.1. ®oH/T OLIEHOYHBIX CPEICTB JIsl MPOBEAEHHUS MPOMEKYTOUHOH aTTeCTANMH 00YYAIOIIUXCSA 10
AUCHHUILIMHE (MOYJIIO).

6.1.1. IlepeyeHb KOMIIETEHIMI C yKa3aHHWEM 3TaroB UX (OPMUPOBAHUSA B MPOIECCE OCBOEHUS
00pa3oBaTeNbHON MPOTPaMMBI.
B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI (MOAYJIS) GOPMHUPYIOTCS ClIeAyIONne KOMIETEHIUHU:

Kon B pesyabTarte ocBoOeHus1 00pa30oBaTeJbLHONM NPOrpaMMbl 00y4arommiics
KOMIIeTeHIIUH J0JIZKeH 00/1a1aTh

CriocoGHOCTBIO OCYIIECTBIIATH TOMCK, KPUTUYECKUI aHAJIU3 U CUHTE3

YK-1 uH(bOpMaIMK, MPUMEHSITh CUCTEMHBIH MOAXO/ IS PEIICHHUS TOCTaBIEHHBIX
3aj1au
OIIK-5 CrnocoOHOCTBIO ~ pemiath  HAyYHO-MCCIIENOBATEILCKHE  3aJayd  IpHU

OCYIIECTBICHUH MNPOPECCUOHATBHON JEATENPHOCTH C PUMEHEHHEM
COBpEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTUI M MPUKIAIHBIX anmapaTHO-
MIPOTPaMMHBIX CPEACTB

B IIpouecce OCBOCHUA O6pa3OBaTCJ'IBHOI71 ImporpaMmbl JaHHBIC KOMIICTCHIWH, B TOM YHCJIIC HX
OTACIBHBIC KOMIIOHCHTEI, q)OpMI/IpyIOTCH IIO3TAITHO B XO0A€ OCBOCHUA OGy‘IaIOH_[I/IMI/ICSI JUCHUIIIINH



(MoyIeit), MpakTUK B COOTBETCTBUH C YYEOHBIM TUIAHOM M KaJICHIAPHBIM rpadukoM y4eOHOTO

mnmpormnecca.

6.1.2. Onucanue noxkasareJieil 1 KpUTEpHeB OLCHNBAHUS KOMIIETEHIHI, (POPMHPYEMBIX 110

HTOTraM 0CBOCHHUSA THUCIUIIJIMHBI (MO)Iy.]Iﬂ), OIMMCaHMEC IIKAJI OICHUBAHUSA.

IToka3zarenem olleHUBaHMS KOMIIETEHIMH Ha pa3lMYHbIX ATanax ux (opMupoBaHMs sBISETCA
JIOCTIDKEHHE 00YYaIOUIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUYSHHS 0 JUCHUILUIAHE (MOJIYIIIO).

YK-1 - CiocoGHOCTh OCYIIECTBIIATH MOUCK, KPUTUUECKHI aHaIN3 U CHHTE3 UH(pOpMaluy, TPUMEHATh
CHUCTEMHBIN TOIXO0/ JIsl pEIlIeHUs MOCTAaBICHHBIX 3a/1a4

Kpurepuu oueHuBanust

IToka3zartenn
2 3 4 5
3HATD: OOyuarormuiics OOyJarormmiics OO0yuarommiics OO0yuarommmiics
OCHOBHEIE JIEMOHCTPHUPYET MOJITHOE JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHPYE
IIOHATHUSA O OTCYTCTBUE WU HETIOJIHOS YacTUYHOE T MOJIHOE
MarepHuangax u | HEIOCTaTOYHOE COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
TeXHOJIOTUH COOTBETCTBUE CIEAYIOMIUX | CIEAYIOIIUX 3SHAHHIA: CIIETYIOIINX 3HAHWIM: CIIeIYIOIINX
X 3HAHMI: OCHOBHEIE OCHOBHEIE IIOHATHS O | OCHOBHBIC ITOHATHS O 3HAHMIA:
TIPOM3BOJICTBA | IIOHATHS O MaTepHaax U | MaTepuanax u MaTepuaiax u OCHOBHEIC
TEXHOJIOTHH HX TEXHOJIOTHH UX TEXHOJIOTHH UX TOHATHUS O
MIPOU3BOCTBA. MIPOU3BOJICTBA. MIPOU3BOJICTBA, HO MaTtepuanax u
Homyckatorcs JIOTTY CKaloTCsA TEXHOJIOTUH MX
3HAYUTENbHEIE HE3HAYUTEIbHBIE MIPOMU3BO/ICTBA,
OIIMOKY, MPOSIBISIETCS | OMMUOKU, HETOYHOCTH, | CBOOOIHO
HEI0CTaTOYHOCTH 3aTpyIHEHUS TpU OTIepUPYET
3HAHWMH, 110 PAAY AHAIMTUYECKHUX npuoOpe-
IoKa3aTelieH, oreparusx. TEHHBIMHA
oOyyaromuics 3HAHUSIMU.
HCIBITHIBAET
3HAYUTENbHEIE
3aTpyTHEHUS TPU
OTIEPUPOBAHUU
3HAHUSMU TP UX
MepeHOCe Ha HOBbIE
CUTYAaIl1H.
yMeTh: O6yyaromuiics He ymeer | OOyuarommiics OO6yyaronuiics OOyuaroumiics
MIPOBOJIUTH WIH B HEIOCTATOYHOM JIEMOHCTPHUPYET JTEMOHCTPUPYET ACMOHCTPUPYC
KOMILIEKCHOE | crereHH yMeeT HPOBOIHTh | HETIONHOE YaCTUYHOE T ITOJIHOC
HUCCIEOBAHUE | xoMILIEKCHOE COOTBCTCTBUC COOTBCTCTBUC COOTBETCTBUEC
OCHOBHBIX HICCIICIOBAHIE OCHOBHBIX | CYICZLYIOIIMX YMEHHM: | CIEAYIOUUX YMEHHI: CJEAYIOIINX
XapaKTePUCTH | xapaKTepHCTHK M cBojicTs | TPOBOAUTD TIPOBOIUTD YMeHHUI:
K 1 CBOICTB MaTepuanoB KOMIIJIEKCHOE KOMIIJIEKCHOE MIPOBOUTH
MaTepuasoB HUCCIICJOBAHUEC HCCIICJOBAHUEC KOMITJICKCHOC
OCHOBHBIX OCHOBHBIX HCCIIeN0BaHUE
XapaKTEePUCTUK U XapaKTePUCTHK U OCHOBHEIX
CBOMCTB MAaTepHUaJIOB CBOMICTB MaTepuaioB. XapaKTEPUCTHK
. Homyckarotcst YMeHHs 0CBOEHBI, HO U CBOMCTB
3HAYUTCIbHEIC JIOITYCKAIOTCS MaTepuasoB.
OIMOKY, TIPOSIBIISCTCS | HE3HAYUTEIIbHBIE
HEI0CTaTOYHOCTh OIIMOKH, HETOYHOCTH,

YMEHUH, 10 psALy

3aTpyIHEHUS MpU
AHATUTUYECKUX




IOKa3aTeseH,

olepanusx, NepeHoce

5 . M MaTepHuaoB.
achemmeniy recraaprmme | L2000
3HAYUTEITbHBIC CUTYaIliH. oneprpyet

npruoOpeTEeHHBI
z?;pyﬂHeHHH Tpn MU YMEHUSIMU,
PHPOBAHAH MIPUMEHSIET UX
il;/ICHI/I}IMI/I MpHU UX B CHTYAITHSIX
peHoCe Ha HOBBIC TOBBIIICHHO
CUTYAaIUH. CJIOHOCTH.
BJIAJI€Th: OO0yuarommiicst He OO0yuarormiics OO0yuaronmiics OO0yuarormiics
MPAaKTHYECKH | BIIAJEET WU B BIIAJICET YaCTUYHO BJIAJICET B [IOJTHOM
MU HaBBIKAMH | HEIOCTATOYHOM CTENEHU MPaKTUYECKUMHU MPAKTUYECKUMU o0bemMe
HCCJIEOBAHM | BJIAJICET MPAKTUYECKUMU | HaBBIKAMHU HaBBIKAMU BIIAJICET
S CTPYKTYpbl | HaBBIKAMH MCCICNOBAHUS | UCCIIEIOBaHUS HCCIeN0BaHUS MPAKTHYECKUM
U CBOICTB CTPYKTYPBI U CBOMCTB CTPYKTYpPBI U CBOMCTB | CTPYKTYPBI U CBOMCTB 1 HABBIKAMU
MaTepuajoB  [MaTepHasoB. MaTepuasoB B MaTepuanaoB, HABbIKU HCCIIEI0BAHMS
HENOJHOM 00beMe, OCBOEHBI, HO CTPYKTYpPBI U
JIOTTY CKaI0TCS JIOTYCKaloTCA CBOMCTB
3HAYUTEITbHBIC HE3HAYHUTEIbHBIE MaTepHaioB,
OIIMOKH, TPOSIBIISICTCSA | OUIMOKH, HETOUHOCTH, | CBOOOIHO
HEJIOCTATOYHOCTD 3aTpyAHEHUS IIPU MIPUMEHSIET
BJIQJICHUS HABBIKAMHM | AHAJIMTUYECKUX MIOJTyYEHHBIE
0 psAly TIOKa3zaTeneH, | onepamusax, IepeHoce | HaBBIKU B
OO6yuaromuiics YMEHUI Ha HOBBIE, CUTYaIUAX
UCTIBITHIBACT HECTaHJapTHbIE MOBBIIIEHHON
3HAUUTEIIbHBIC CUTYaIlUH. CJIO’KHOCTH.

3aTPyIHEHUS TIPU
[IPUMEHEHUN HABBIKOB
B HOBBIX CUTYalLUAX.

OIIK-5 - CrtocoOHOCTB peniaTh HayYHO-UCCIEA0BATEIbCKUE 3a/1a4 TIPH OCYIIECTBICHUH MPO(heCCUOHATBHOM
NESTEILHOCTH ¢ TPUMEHEHHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN U TPUKIIAIHBIX aIlapaTHoO-
IPOrpaMMHBIX CPEJICTB

OO0yuaromuiicst

J€MOHCTPHUPYET
MOJTHOE OTCYTCTBHE
W HEJIOCTATOYHOE
COOTBETCTBHE

CIEYIOLINX 3HAHUM:

OCHOBHBIC
buzndeckue u
XUMHYECKUE
MPOIIECCHI,
MPOTEKAIOIIUE TIPH
MOJTYYCHUU U
00paboTke

OOyuarorumiics

JIEMOHCTPHUPYET HEMOIHOE
COOTBETCTBUE CIICAYIOIINX
3HaHUW: OCHOBHBIE
buznyecKre U XUMUIECKHE
MPOLIECCHI, TPOTEKAOIIUE
IIPU MOJIYYECHUU U
obpabotke. JlomyckaroTcs
3HAYUTEIIbHEIC OIIHOKH,
MIPOSIBIISIETCS
HEJO0CTaTOYHOCTh 3HAHUH,
0 psy MOKa3aTeseH,
oOyJaromuics
WCTIBITHIBACT 3HAYNTEIIBHBIC
3aTpyIHEHUS TIPU
OTIEpUPOBAHUHU 3HAHUSIMU
MIPU UX TepeHoce Ha

HOBBIE CUTYallUU

OOyuaromuiics

JIEMOHCTPUPYET
YaCTUYHOC
COOTBETCTBHE
CIENYIOLINX 3HAHUM:

OCHOBHBIE (pu3HUecKue

1 XUMHYECKHE
MIPOIIECCHI,
MIPOTEKAIOIIUE TIPU
MOJTy9EeHUHU U
00paboTke, HO
JIOTTYCKaOTCs
HE3HAYUTEIIbHBIC
OIMOKU, HETOYHOCTH,
3aTpyTHEHUS TIpU
aHAJTUTHYCCKUX
OTIepaIHsIX

OO0yuaromuiicst

JEMOHCTPHUPYE T
TIOJTHOE
COOTBETCTBHUE
I (13 % 0111704
3HAHUU:
OCHOBHBIE
buzndeckue u
XUMHYECKUE
MIPOIIECCHI,
MPOTEKAIOIINE
npu
MOJTyYEeHUU U
00OpaboTtke,
CBOOOAHO
omepupyer
npuoOpe-
TEHHBIMH
3HaHUSMU




yMeTh: OOyuvaromuiics He | OOy4Jaromuics OO6yuaromuiics OO6yuaromuiics
OLICHUBATh YMECT UJIU B JEMOHCTPUPYET HCIIOJIHOC JAEMOHCTPHUPYET JIEMOHCTPUPYE
M3MEHEHHE HEJIOCTaTOYHOM COOTBETCTBUE CIEAYIONIUX | YACTUIHOE T HOMHOE
CBOMCTB CTCIICHH YMEeT YMCHHIA: OHGHH?aTB COOTBETCTBHE § COOTBETCTBIC
MaTeprana IpH | OLICHUBATH M3MEHEHHUE CBOMCTB CIETYIOIINX YMECHHIA: S —
BO3JICHCTBUHU Ha | U3MEHEHHUE MaTepuaia mpu OIlCHHUBAThH U3MEHEHHE -

HETo CBOWCTB BO3ECHCTBUU HA HETO CBOWMCTB Marepuasa YMCHHH.
pa3IM4IHBIX MaTepuaia npu pa3IuIHBIX MIPY BO3JACHCTBUM Ha OLICHUBATh
TEXHOJIOTHYEC BO3CHCTBUH Ha TEXHOJOTHUECKUX HETO Pa3IUYHBIX HU3MEHEHHE
KUX (aKTOpOB HET0 Pa3InIHBIX (dakTopoB Tmporecca TEXHOJIOTHYECKUX CBOICTB
npoiecca TEXHOJOTHYECKHX | MPOU3BOJICTBA. (dakTopoB mporecca MaTepHaa npu
IPOU3BOICTBA (dhakTopoB Jlomyckarorcst MIPOU3BOJICTBA. Y MEHUS BO3CHCTBHN

mporecca 3HAYUTEIIbHEIC OIIHMOKH, OCBOCHEBI, HO
MIPOU3BOICTRA. MIPOSIBIISETCS JIOITYCKAOTCS Ha HETo
HEJJOCTATOYHOCTh YMEHHUM, | HE3HAUUTEIIbHbIE pa3IA9HbIX
IO psIly TIOKa3aTesnen, OIIMOKHU, HETOYHOCTH, TCXHOJIOTHICCK
oOyJaromuics 3aTpyIHEHUS TpU ux (pakTopoB
HCIIBITHIBAET AHAJIMTHYECKUX npouecca
3HAYUTEILHBIE OmepaLysX, epeHoce HPOH3BOJICTBA.
3aTPyTHEHUS TIPH YMEHHH Ha HOBBIE, CBOGOHO
OTIEpUPOBAHUU YMEHUSIMU | HECTaHJAPTHHIE
IIPH UX TIEPEHOCE Ha CUTYaITUH. OTepHpyeT
HOBBIEC CUTYaLUH. IPHOOPETCHHBI
MU YMEHUSMH,
MIPUMEHSIET UX
B CUTYallUsAX
MOBBITIIEHHON
CJI0KHOCTH.
BJANETh: OO6yuaromuiics He | OOyvarouuics BiajaeeT OOyJarommiics OO0yuarommmiics
IKCIEPUMEHTANb | BIAJIEET WIH B AKCIIEPUMEHTATHHBIMU YaCTUYHO BJIAJIEET B IOJIHOM
HBIMHU HEIOCTATOYHOM METOAUKAMH U TEXHUKOMU AKCTIICPUMEHTAJIbHBIMUA | 00beMe
METOUKaMU CTEITEHH BJIaJICET MaTepHUaIOBETICCKUX METOIUKAMU U BIIaJIEET
1 TEXHUKOM AKCIIEPUMEHTAJIbHBI| UCCIICTOBAHUM TSI TEXHHUKOM JKCIIEPUMEHTA
MaTepuanioBeauec| M M METOAUKAMH M | U3YUYEHHUs MaTepPHaJIOB MaTepHaIOBEIUYECKUX JIbHBIMHA
KHX TEXHHKOMH Pa3IMYHOTO HA3HAYCHUS B | MCCIICIOBAHUM IS METOIUKAMH 1
HCCIIEIOBaHU I MAaTEpUAIIOBETYECK | HEITOIHOM 00BEME, W3Y4YCHUS MAaTEPHAIOB | TEXHHUKOMN
JUTSL U3YICHHUS UX MCCIIE0BAaHUN | JIOIYCKAIOTCS Pa3TUYHOTO HA3HAYCHHUS,| MaTEPHATIOBE]T
MaTepHaJIOB TUTSL U3YYCHHS 3HAYUTEIbHBIE OIIMOKH, HaBBIKH OCBOEHEBI, HO YECKHUX
Pa3IUYHOTO MaTepuaioB MIPOSIBIISIETCS JIOITYCKAIOTCS HCCIIeIOBaHUI
Ha3HAYEHHS pa3IUnYHOTO HEJIOCTATOYHOCTH BJIAJICHUS| HE3HAYUTEIbHBIE JUTSI U3y9CHUS
Ha3HAYCHHUS HABBIKAMU TI0 PSITY OIIMOKH, HETOYHOCTH, MaTepHasoB
MoKa3aTejieH, 3aTpyAHCHHS TIPH pa3IuIHOTO
OOyyarormmiics AHAJIMTHYECKUX Ha3HAYCHHS,
HCIIBITHIBACT 3HAYUTEIIbHBIC| OTEpaIUiX, IIEPEHOCE CcBOOOIHO
3aTpyIHEHUS TIPU YMEHHI Ha HOBBIE, MIPUMCHSICT
MIPUMEHEHNH HaBBIKOB B HECTaHJapTHHIE MOJTyYCHHBIC
HOBBIX CHTYyAaITHSIX CUTYyaIuu HABBIKHU B
CUTYaIHIX
MOBBIIIICHHON

CJIOKHOCTH




[IIxans! onleHUBAHUS PE3YyJIbTATOB HpOMeX(YTOqHOﬁ ATTCCTAllMN U UX OIIMCAHUC:

(Dopma npomeafcymounoﬁ ammecmauuu. IK3aMEH.

[IpomexxyTounast arrectauusi oOydaromuxcs B (opMe sK3aMeHa MPOBOAUTCS IO pe3yJibTaTaM
BBITIOJTHEHHSI BCEX BHUAOB Y4YeOHON paboOThl, NPEIyCMOTPEHHBIX Y4Y€OHBIM IUJIAHOM [0 JaHHOU
JUCLHUIUIMHE (MOAYJIO), TIPU 3TOM YUMUTBHIBAIOTCSl PE3YJIbTAaThl TEKYIIErO KOHTPOJI YCIIEBAEMOCTH B
TeyeHue cemecTpa. OIlEHKa CTENeHH JOCTKEHHS OOYy4YaloUMMHCS IUIAHUPYEMBIX pPE3YyJIbTaToOB
00yueHHs MO JUCUUILUINHE (MOIYIII0) MPOBOIUTCS MPENOAaBaTeIeM, BEAYIIUM 3aHATHUS 110 TUCIUILIHHE
(MOZyII0) METOJIOM JKCIEepTHOM oneHKu. [lo mToram mpoMeXKyTO4HON aTTecTalMyu MO JAUCLUUIUIMHE

(MO[[y.HIO) BBICTABJIACTCA OLICHKA «OTJINYHO», «XOPOIIO», «YAOBJIICTBOPUTCIILHO» WU

«HEYOOBJICTBOPUTECIILHO).

K mpoMexyTo4yHO# arrecTanuu JOMYCKAIOTCS TOJBKO CTYJICHTHI, BBHIIOJHHUBIINE BCE BHIBI Y4eOHOMH
paboThl, IpeayCMOTpPEHHbIE paboyeil mporpaMMoil 1Mo AUCUUITINHE «MaTepranoBeIeHUE» : BBITTOTHUIN

U 3aIIUTHIIN JJAOOpaTOpHBIE paObOTHI, HATUCAIN KOHTPOJIbHYIO paboTy Ha MOJOKUTEIHHYIO OLICHKY.

[IxaJja oneHUBAHUA

Onucanue

OTIIM4IHO

BrimonHeHs! Bce BUIIBI yueOHOUW pabOThI, MPEyCMOTPEHHBIC YUeOHBIM
mwi1aHoM. CTyJIEHT [IEMOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHHH,
HaBBIKOB TPHUBEJCHHHIM B Ta0JMIaX I[OKa3aTejei, Omepupyer
HpI/IO6peT€HHBIMI/I S3HAHUSAMHU, YMCHUSAMU, HABBIKaAMU, NPUMCHAIACT UX B
CUTyalHsX TMOBBIIICHHOW CIOKHOCTH. [lpm s3TOoM wMoOryt OBITH
AONYIICHBI HC3HAYUTCIILHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IMPU
AHATTMTUYICCKUX OlEepaIusaX, MepeHoce 3HaHWM W yMEHWH Ha HOBBIC,
HCCTAHAAPTHLIC CUTyalluH.

Xopomo

Beinonzens! Bce Buabl yueOHOH paboThl, PEIyCMOTPEHHbIE YUEOHBIM
wiaHoM.  CTylneHT — JEMOHCTPUpPYET  HEMOJHOE,  IPABHIbHOE
COOTBETCTBHE 3HAaHUM, yMEHUI, HaBBIKOB NPHUBEIECHHBIM B TaOIMIIAX
mokaszaresnei, JmbO ecaM [pu  ATOM ObUIM  AOmymieHel  2-3
HECYIIECTBEHHbIE OLINOKU.

'Y 1OBIETBOPUTEIBLHO

BrimonHeHs! Bce BUIbI y4eOHOI paOoThI, MPeayCMOTPEHHbIE YUeOHBIM
mw1aHoM. CTyJeHT JIEMOHCTPHUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM
OCBellleHa OCHOBHas, HauboJiee BayKHAs YacTh MaTepuaia, HO MPU 3TOM
JIOTTyIIIeHA OJTHA 3HAYMTEIbHAS OIMINOKA MM HETOYHOCTD.

HeynoBieTBopuTenbHO

He BeimmomHen oauH wimm  Oojee BHAOB  Yy4eOHOH  paboOTHI,
NpPeTyCMOTPEHHBIX y4eOHbIM TIaHoM. CTyIeHT JeMOHCTPHUpPYET
HETIOJIHOE COOTBETCTBUE 3HAHWH, YMEHHH, HABBHIKOB NMPUBEICHHBIM B
TabnuIax ToKa3aTenel, JIOMyCKAalTCS 3HAYMTETbHBIE  OLIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE 3HAHWHM, YMEHHMH, HAaBBIKOB 10 PAIY
MOKa3aTeJel, CTYICHT HWCIBITHIBACT 3HAUUTEIbHBIC 3aTPYAHEHUS IPH
ONIEpPUPOBAHUM 3HAHUSAMH W YMEHHSIMH TPU HX TEPEHOCE Ha HOBBIE
CHUTYaIHH.




DoHABI OLIEHOYHBIX CPEaACTB NMPEACTABJICHBI B IPUJIOKCHUHA 1k paﬁoqeﬁ nmporpamme.
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MOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTH KOMIETEHIIUIA

Tabmuma 1

MATEPUAJIOBEIEHUE

®I'0OC BO 22.03.02 «MeTtayutyprus»

B mporiecce ocBoeHUsI JAHHON AUCHUTUTHHBI CTYACHT (OPMHUPYET U JEMOHCTPUPYET CIEIYIOIIHE
npo¢ecCHOHAIbHbIE KOMIIETEHINH:

CUCTEMHBIHN ITOJIX0/T
JUISL peIIeHUs
OCTaBJIEHHBIX 33124

CHCTEMHOTO aHaJIN3a.
-YMeeT: NpUMEHATh METOIMKH TOMCKA,
cobopa u 00paboTKM  MH(pOpPMAINH;
HaXO/IUTh u OCYIIIECTBIISATh
CHUCTEMATHU3aLHIO, KpI/ITI/I‘ICCKI/Iﬁ aHaJIn3|
U CHHTE3 MH(OpPMAIMHU, MOTYyYCHHOH U3
[PA3HBIX HCTOYHHUKOB, MMPUMCHSTDH|
CUCTEMHBI  MOAXOJ Uil  PEIICHUS
IIOCTAaBJICHHBIX 3aga4 HaITpaBJICHUSA
[O/ATOTOBKH.

-Bnaneer NPaKTHYECKUMHU
HAaBBIKAMHM IIOMCKAa W aHajlu3a H
CHHTE3a WH(OPMAIMU; METOIUKON
CHCTEMHOT'O MOJX0/Ia JUIS PEIICHUS
MOCTAaBJICHHBIX 3aJa4 HAITpPaBJICHUA

IIOATIOTOBKH.

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHeii

HUH- [ ®OPMYJIUPOB- KA ¢dopmupoBanus OLICHOYHOI'0 |0CBOEHHUSI KOMIIeTEeHIUIt

NEKC KOMIIeTeHI Uil cpeacrBa*®

YK-1 |Coco6HOCTE - 3HaeT: METOOWKH TIOMCKa, cOopa HICKIIUA, KP ba3oBblii ypoBeHb
OCYIIECTBJISITh MTOUCK, 00paboTku wH(pOpMaWK; aKTyalbHbICcaMOCTOsITeNbHAsT [T - CIIOCOOEH OCYIIECTBIATh
KPUTHYECKHI aHaIN3 U ucToyHNMKKM uHpopmammu B cepepadora, C) PKCIIEPUMEHTAIbHbIE
CUHTE3 HH(OpMAIIHH, podeccHoHaATLHOM JIeSITCIIbHOCTH;TA00paTOPHBIE JIP WCCIE0BaHUs B
MPUMEHSITh OCHOBHBIE  TPHUHLHUIBI U  METOJBIBaHITHS CTaHJIAPTHBIX YIEOHBIX

CUTYaLMIX
IloBbIICHHBIN YPOBEHD
- crIoco0eH
WHTEPIPETUPOBATH
pe3ybTaThl
PKCIEPUMEHTAIBHBIX
HCCIICAOBAHUM U ACIaTh
BBIBOJIBI




OIIK- 5

CriocoOHOCTh
peliaTs HayqyHO-
HCCIIEI0BATEILCKA
€ 3aJ1a4u 1pu
OCYIIECTBICHUHN
npodeccCHoHaNBHO
W IeITETbHOCTH C
MIPUMEHEHUEM
COBPEMEHHBIX
WH(GOPMAIMOHHBIX
TEXHOJIOTHI U
TIPUKIIATHBIX
amnmapaTrHo-
MIPOrPaMMHBIX
CpEenCTB

— 3HAeT: MpOBEICHUS W3MEPEHUN U
HaOI0IeHU I B chepe
MpoQeCCHOHATTEHON NeSATeTLHOCTH,
00paboTKH U NpeCTaBICHNUS]
HKCIIEPUMEHTATbHBIX JaHHBIX

— yMeeT: pemars Hay4HO-|
MCCIIEIOBATEIIHCKHE 3a7a4uu npy|
OCYILIECTBICHUN npodeccHoHaIbHOM
e TeIbHOCTH c NpUMEHEHHEM|
COBPEMEHHBIX UH(pOpPMAIIMOHHBIX

TEXHOJIOTHI M IMPUKIIAJHBIX aIllapaTHO-
[POTPaMMHBIX CPE/ICTB

— HUMECT HAaBBIKU: IIPOBCACHUA
Hay4YHO-HMCCIIEJOBATEIbCKUX paboT B
podeccnoHaIbHONM AESITETbHOCTH C

[IPUMEHEHUEM COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJOTHH H
[IPUKIIATHBIX arnmapaTHo-

TICKITHS,
CaMOCTOSITEIIbHAS
pabora,
nabopaTopHbIe
3aHSATHSI

[IPOrPaMMHBIX CPEICTB

KP

JIP

ba3oBblii ypoBeHb

- CIIOCOOEH MPOBOIUTH
MaTepuaioBeIUYeCKUE
HCCIIEA0BaHUS B
CTaHIAPTHBIX yUEOHBIX
CUTYaIUsIX
IloBbIlIEHHBI YPOBEHb
- CII0COOEH MPOBOJUTH
MaTepuaaoBeIuYeCKUe
HCCIIEIOBaHMS U
aHAJIN3UPOBATh BIIUSHUE
TEXHOJIOTUU IIPOU3BOJICTBA
Ha CBOMCTBA T'OTOBOTO
IPOLyKTa

**CoxkparnieHust GopM OLIEHOYHBIX CPEJICTB CM. B mpuiioskeHunu 2 k PII.




Ipunoosicenue 2
K pabouell npocpamme

Ilepeuens oyenounvix cpeocme no oucyunaune «Mamepuanogedenue»

HaunmenoBanue [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakTtepucTuka Ol€HOYHOTO OLICHOYHOTO CPECTBA
OoC cpeacTBa CpeacTaa B ®OC
CoBmecTHast JeSITeNbHOCTD TPYIIIBI
oOydJaronuxcs u MeIarOrHIeCKOT0
paboTHHUKA TIO]T yIpaBlIeHUEM
Jlenosas 1/ MeJJaTOTHYECKOTO  pa0OTHHKA C  IIEJBIO Tema (mpoGiema),
1 poTIeBas KIpa penieHns y4eOHbIX U TMpodeccHOoHANbHO - KOHILICTILIHS, POJIH U
(1) OPHEHTHUPOBAHHBIX 3aJad IMyTEM HIPOBOrO | O0XKMIAEMBIM PE3YJIbTAT IO
MOJICIMPOBAaHUsL  pealbHOM  MpoOieMHON K101 urpe
cutyanuu. [103BosIeT OIICHUBATh YMEHHE
aHAIM3UpOBaTh W  pelaTh  TUIHYHBIC
poQ)eCCHOHAIIbHBIE 3a]1a4H.
CpencTtBo NpOBEPKH YMEHHM NPUMEHSTh
Kontponbnas pabota el POBEp Y p KommiekT KOHTpOIBHBIX
2 MOJIyYEeHHBIE 3HAHMS JJIs pelleHus 3ajad N
(K/P) 3aJlaHu¥ TI0 BapuaHTaM
OMpEJICTICHHOTO THUIA TI0 TEME UJIU pa3einy
Cucrema CcTaHIapTHU3UPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISFOIIAS aBTOMAaTU3UPOBATH .
3 . @DOHJ TECTOBBIX 3aJaHUIM
(T) MPOLEAYpPY M3MEpPEHHUs YpPOBHsS 3HAHUN U
YMEHUH 00y4aromerocs.
OrneHka cCiocCOOHOCTH CTYACHTA MPUMECHHUTD
Ta60nATODHLLE [lepeuenr 1abopaTOpHBIX
MOJTy4YEHHBIE aHee 3HAHUA st
4 patop y p A paboT U UX OCHAIICHHE
pabotsr (JIP) MIPOBEACHUS aHaamu3a, OTIbITA,
JKCIIEPUMEHTA u BBITIOJTHEHUS
Wajor TmpernojaBaTeNis CcO CTYICHTOM
. A perion YA > | Kommiekr
VYcrHbIl onpoc LeJb KOTOPOTrO — CHUCTEMaTu3alus u
5 SK3aMEHAIMOHHBIX
(D -aK3ameH) YTOUHEHHE —MMEIOIMXCA Yy  CTyleHta |
3HaHUW, MPOBEPKAa €ro HHJIWBUIYaIbHBIX

1. DK3aMeHAUOHHBIE ONJIEThI

1. Haznauenue: I/ICHOHBSYIOTCH JJIs1 IIPOBEACHM A HpOMC)KyTO‘IHOﬁ arrecraguu 110 JUCHUIIIINHE

"MatepuanoseneHue"

2. B Outer BKIIFOYEHO TPH 3aJIaHUS:
3ananue 1. Borpoc i mpoBepKky TEOPETUUECKUX 3HAHUM;

3ananue 2. 3agaya Ui IPOBEPKHU YMEHMSI IPUMEHATh TEOPETUUECKUE 3HAHUS;

3ananue 3. [IpoBepka HaBBIKOB. [IpakTHYECKOE BHITIOJIHEHUE 3a1aHUS .
3. Kom1muiekT sK3aMeHaMOHHBIX OMIETOB BKIIOYaeT 30 OMIIeTOB (MPHIIAraroTcs).
4. PernameHT sk3ameHa: - Bpemst Ha moAroToBKy T€3UCOB OTBETOB - 10 40 MuH

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

5. IlIkana onieHUBaHUS:

"OTJIMYHO" - €CIIU CTYACHT ITyOOKO U POYHO OCBOMJI BECh MAaTEpUall MPOrpaMMbl 00yUeHNs,
MCUEPIIBIBAOILE, TOCIIEA0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro U3J1araeT, He 3aTpyIHSIEeTCs C




OTBETOM IPU U3MEHEHUU 33/1aHUs1, CBOOOIHO CIIPABIISETCS C 331a4aMH U TIPAKTHYECKUMU 3aIaHUSIMH,

NPaBUIFHO OOOCHOBBIBACT IIPUHATHIC PEIICHHUS.

"Xopomo'"- ecnu CTyAEHT TBEP/IO 3HAECT MPOTrPaMMHBIN MaTepuall, F(PaMOTHO U 10 CYIIECTBY €ro

U3JIaraeT, He JJOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOTIPOC, BIIaJIeeT HEOOXOANMBIMH

YMEHHUSMHU M HaBBIKAMH TIPH BHITIOJIHEHUH MTPAKTUYCCKHUX 3aaHUH.

"Y10BJ1eTBOPHUTEIBLHO" - €CITU CTYZEHT OCBOMJI TOJIBKO OCHOBHOW MaTepuai MporpaMmMbl, HO HE

3HAET OTAEIBHBIX TEM, JOIyCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBHIIbHBIE (POPMYITUPOBKH,

HapyIIaeT MOCIeI0BATEeIbHOCTh U3JIOKEHHS TPOTPAMMHOTO MaTepralla M UCIIBITHIBAET 3aTPY/THEHUS B

BBITTOJTHEHUH MPAKTHYECKHUX 3a/IaHUH.

"Hey10B/1€eTBOPHUTEIBHO'" - €CIIU CTYICHT HE 3HAET 3HAUUTEIbHON YacTH IPOrpaMMHOr0 MaTepHaia,

JIOMYCKaeT CephE3HbIE OMIMOKH, ¢ OOIBIIUMHU 3aTPYJHEHUSMHU BBIIOJTHSACT MPAKTUYECKUE 3aaHuUsl.
Kaxnoe 3a1aHne 3K3aMeHallMOHHOT0 OmieTa oleHUBaeTcs oTAenbHO. OO0Imell oleHKo! sSBseTcs

cpenHee 3HauYeHHe, OKPYTIEHHOE JI0 [eJIOr0 3HAYCHUSI.

BapuaHT 3K3aMeHallMOHHOT0 OUJIeTa

MUHHUCTEPCTBO HAYKH U BBICILIET'O OEPA30OBAHM S POCCUMCKOM ®EJEPALIN
OEJJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXKIEHNE
BBICIHET'O OBPA3OBAHUNA

«MOCKOBCKHM HOJII/ITEXHIiIIIECKI/IfI YHUBEPCHUTET»
(MOCKOBCKHI MMOJUTEX)

®daxynpreT MammHOCTpOeHMS, Kadeapa «MarepruanoBeneHNe»
Jucturuimna «Marepuanosenenue» ObpazoBarensHas nporpamma 22.03.02 METAJUUTYPI A

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Inarpamma Fe-C. MI3MeHeHne XUMHUECKOro cocTaBa (a3 B IpoLecce MEPBUYHON U
BTOPUYHON KPUCTAJUIM3ALUU CTAIH 45.

2. IloBepxHOCTHas 3aKaJIKa, BUABI U 001aCTH IPUMEHEHHUSL.

3. Pacmdporats Mapky metayuonpoaykiuu: /{18 u nath ee XxapakTepucTuky (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH).

3aB. kadenpoit

IlepeyeHb BONIPOCOB HA IK3aMeH
1. Inarpamma Fe-C. Xapakrepuctika ¢a3 u CTpyKTypHbIX cocTaBisonux (YK- 1)
2. luarpamma Fe-C. Onpenenenue xumudeckoro cocrasa (a3 B cmase ¢ 4,3 % C npu 1400°C
(OIIK- 5)
3. Juarpamma Fe-C. 3MeHeHHe XMMHYECKOTO cocTaBa (a3 B Mporecce MEPBUYHON U BTOPUIHON
kpuctayumzanuu ctanu 45(O0IIK- 5)
4. Jlnarpamma Fe-C. 3MeHeHHe XMMHUYECKOTO cocTaBa ¢a3 B Mpoliecce MEPBUUYHON M BTOPUUHOU
kpuctayumzanuu ctainu 30 (YK- 1)
5. [lonsTue o crutaBax. TBepable pacTBOPHI, MEXaHUUECKUE cMecu, xumudeckue coenunenus (YK- 1)
6. Jluarpamma CcOCTOSIHUSI JBOWHBIX CIUIaBOB C HEPAacTBOPUMBIMU B TBEPAOM COCTOSHUU
komnoHeHtamu (OIIK- 5)
7. HQuarpamma Fe-C. M3MeHeHne XMMHYECKOro cocTtaBa (a3 B Ipoliecce MepBUYHOW M BTOPUYHOMN
kpuctaumsanuu crasa ¢ 5 % C (OIIK- 5)



8. Inarpamma Fe-C. M3MeHeHne XMMHYECKOro cocTaBa (a3 B Ipoliecce MEPBUYHOW M BTOPUYHOMN
kpuctaumzanuu ctan Y12 (YK- 1, OIIK-5)

9. lnarpamma Fe-C. Xapakrepuctuka ¢as, ydacTBYIOIIHMX B SBTeKTHYeCKOM TipeBpamennn (YK- 1,
OIIK-5)

10. [Iunarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢as B cmase ¢ 5,5 % C npu 1300°C
(YK- 1, OIIK-5)

11. JluarpamMma COCTOSIHMSI ABOWHBIX CIUIABOB C OIPAHMYEHHOM PAcTBOPHUMOCTBIO KOMIIOHEHTOB
B TBOpioM coctossanu (YK- 1, OIIK-5)

12. Junarpamma Fe-C. Onpenenenue XuMU9Ieckoro coctara ¢a3 B ciuiase ¢ 4,3 % C npu 1147°C
(YK- 1, OIIK-5)

13. JImarpamma Fe-C. Onpenenenue xumudeckoro cocrana ¢as cranu Y12 mpu 1100°C (VK- 1,
OIIK-5)

14. Jlnarpamma Fe-C. Omnpenenenue xumuueckoro coctasa (a3 B cruase ¢ 0,8 % C npu 727°C
(YK- 1, OIIK-5)

15. Juarpamma Fe-C. Onpenenenue xummudeckoro cocrara $as cramu Y8 npu 1100°C (VK- 1,
OIIK-5)

16. JIuarpamma Fe-C. Onpenenenue xummuueckoro coctasa ¢as B cruiase ¢ 4 % C npu 1400°C
(YK- 1, OIIK-5)

17. JIunarpamma Fe-C. 3meHenne xuMu4deckoro cocraBa ¢a3 B MpoIecce NMEPBUYHON U
BTOpryHON Kpuctamumsanuu craau Y8 (YK- 1, OIIK-5)

18. [lmarpamma Fe-C. M3MeHeHHne xuMu4ecKoro cocraBa (a3 B Ipolecce NepBUYHON U
BTOpUYHOMN KpucTaum3anuu cimiasa ¢ 3 % C (YK- 1, OIIK-5)

19. [Imarpamma Fe-C. Onpenenenue xummuyeckoro cocrasa (a3 B cruase ¢ 5,5 % C npu 900°C
(YK- 1, OIIK-5)

20. uarpamma Fe-C. MI3MeHeHNe XUMHUECKOTO cocTaBa (a3 B Mpolecce MEPBUYHON H
BTOpUYHON KpucTtaumsanuu ciasa ¢ 4,3 % C (YK- 1, OIIK-5)

21. uarpamma Fe-C. Xapakrepuctuka (a3, yuacTByIOMUX B dBTeKTOMHOM IipeBpamenun (YK- 1,
OIIK-5)

22. Jlmarpamma Fe-C. OBrexktnueckoe u sBrekronnHoe npespaiuenue (YK- 1, OIIK-5)

23. Jluarpamma Fe-C. Onpenenenue xummuueckoro coctana ¢as B ciuiase ¢ 2,5 % C npu 900°C
(YK- 1, OIIK-5)

24. Juarpamma Fe-C. Onpeznenenue XuMu4eckoro cocrasa ¢a3z B cruiase ¢ 2,5 % C npu 1300°C
(YK- 1, OIIK-5)

25. Juarpamma Fe-C. Onpenenenne xumMudeckoro cocrana ¢a3 B cmase ¢ 4,3 % C mpu 727°C
(YK- 1, OIIK-5)

26. uarpamma Fe-C. Onpenenenue XxuMudeckoro cocrara ¢as B cruiase ¢ 1,5 % C mpu 800° C
(YK- 1, OIIK-5)

27. Jlmarpamma COCTOSIHHMSI JJBOWHBIX CIUIAaBOB C HEOTPAHMYEHHON PacTBOPUMOCTHIO KOMIIOHEHTOB
B TBepaoM coctosinuu (YK- 1, OIIK-5)

28. OcoOGeHHOCTH IBTEKTHUECKOTO MpeBpaleHus 1BoiHbIX cmiaBoB (YK- 1, OIIK-5)
29. KpacHOJIOMKOCTh M XJIaIHOJIOMKOCTh CTaiH. [IprunHBI BOSHUKHOBEHUSI U CIOCOOBI yCTpaHEHUS

(YK- 1, OIIK-5)
30. Kpucrammsanus criaBos. [IpaBuso ¢as. [IpaBuno xornenTpanumii (YK- 1, OIIK-5)

31. ATOMHO-KPUCTALTUYECKOE CTPOCHHE METAUIOB. THUIIBI KPUCTAJUTMUYECKUX PEIIETOK U UX
xapakrepuctuka (YK- 1, OIIK-5)

32. 3akoHOMEpHOCTH KpUCTau3anuu. CTeneHb NepeoxXaaxIeHNs], YUCIIO [IEHTPOB
KpHUCTATU3AIMH, CKOPOCTTh pocTa KpuctamuioB. AMopdusie Metamuisl (YK- 1, OIIK-5)

33. JenaputHas nukBanus. [IpuauHsel BO3HUKHOBEeHHSI U ciocoOb! yeTpanenus (YK- 1, OIIK-5)

34. JledeKThl KpUCTATUTMUECKOTO CTPOSHUs. BIMsHNE MITOTHOCTH JUCIOKAITUN HA IPOYHOCTH



marepuanos (YK- 1, OIIK-5)

35. CrpyKTypHBIE IMarpaMMbl YyTYHOB. BIusiHEEe CKOPOCTH OXJaKACHUS W TPAPUTU3HPYIOMIIX
KOMIIOHEHTOB Ha Kpuctamau3anuio yyrysa. Oroen (YK- 1, OIIK-5)

36. BrnusgHue cTeneHU MEepeoxiaxACHUs Ha mpolece Kpuctamuzanuu. CTpOeHHe CIIUTKA.
3onanbHas nukBanus (YK- 1, OIIK-5)

37. BausHue cTeneHu nepeoxiaxkAeHus Ha BeanuuHy 3epHa. Moaunpummposanue(YK- 1, OIIK-5)
38. OcHOBHBIE BUJIbI XUMHUKO-TepMUYECKON 00paboTku, nx ocobennoctu (YK- 1, OIIK-5)

39. Ctpoenue u CBOMCTBA TPOOCTUTA 3aKayika U TpoocTuTa otiycka (OIIK-5)

40. MapreHcutHoe npeBpaiieHue u ero ocooennoctu (OIIK-5)

41. Ta30BBIC [IEMEHTAIMS W HUTPOIEMEHTANHs. VIX cpaBHUTENIbHAS OIlEHKA W 00JIAaCTh NMPUMEHEHUS

(OIIK-5)

42. IToBepxHOCTHaA 3aKaika, BUAbI U obmactu nmpumeHeHus (OIIK-5)

43. [Tonnas u HenonHas 3akanka cranei (YK-1)

44. llemenranus. Buasl mporiecca, mapaMeTpsl, 00JIaCTH MPUMEHEHHUS W TIOJydaeMble CBOWCTBA
(OIIK-5)

45. CtpoeHue U CBOICTBA MapTEHCUTA 3aKAJIKK U MapTeHcuTa oTiycka (YK-1)

46. [IlpeBpamieHue aycTeHHTa TPU HEOPEPHIBHOM oXxJaxaeHUH. (OCOOEHHOCTH TMEPIUTHOTO
npeBpaiienusi. CtpykTypsl nepautHoro tuna (YK-1)

47. Otnyck. Bunel otycka. I3MeHenue cTpyKkTypsl u cBoMCTB npu otiycke (YK-1)

48. IIpokannBaeMOCTh U 3aKaBaeMOCTh. DaKTOPHI, BIAUSIONINE HA TPOKATIMBAEMOCTh. BiusiHue
MpOoKaIMBaeMOCTH Ha cBoiicTBa ctanu (YK-1)

49. Omxur I pona, ero Buabl, ux HazHaueHue (YK-1)

50. edexTs! 3akanku u Metoabl ux npexynpexaenus (IK- 2)

51. Texnonorus koBkoro uyryHa (YK-1)

52. Kpurnueckue Touku MH 1 Mk. VX 3aBUCHMOCTD OT COAEpKaHUS YIIIepo/ia U JIETUPYIOLINX
anemeHToB B ctanu (OIIK-5)

53. OrnyckHas xpynkocts I poga. [IpuunHbl Bo3HMKHOBEHMS U MeTo bl ee ycTpaHeHus(OIIK- 5)

54. O6paboTtka 3akanenHou cranu xomoaom (OIIK-5)

55. Oco0eHHOCTH TEXHOJIOTHH TEPMUYECKO 00paboTku ObicTpopexymieii ctanu (YK-1)

56. Kputnueckue Touku Al, A3, Acm. [IpeBpamienus B ctanu npu 3Tux temneparypax(YK-1)

57. Ynyumenne. CTpoeHue U CBOWCTBA copOuTa OTIycKa u copomra 3akanku (YK-1)

57. IloBepxHOCTHas 3aKkajka: razoraMmerHas u 3akaika TBY (YK-1)

59. [IpeBpatienus npu OTIHycKe 3akaneHHou cranu. Buasl otmycka (YK-1)

60. CriocoObl 3aKaKu: HeTpepbIBHAS, IPEPhIBUCTAs, CTyneHuaTas, nzorepmuyeckas (YK-1)

61. OTxur u HOpMaNU3aIKs CTad. PeXuMBbI, XapakTepUCTHKA MOJIy4aeMOM CTPYKTYpbl U CBOMCTB

(YK-1)

62. Haksent u pexpuctaumzarus metamioB (YK-1)

63. Harpes cranu. Hacnencreennoe 3epHo. [leperpes u nepexor (OIIK-5)

64. Orxur I pona, ero Bunsl, ux HazHauenue (OIIK-5)

65. AzotupoBanue. [lapameTpsl iporiecca, cBolicTBa u oosactu npumenenus (YK-1)

66. Bunpl Tepmudeckoil 00padbotku, ux HazHaueHue (OIIK-5)

67. 3akanka ctanu. OnpeneneHne 3HaYeHUI OCHOBHBIX NTapaMeTPOB: TeMIIepaTypbl HarpeBa,

JUTUTENIBHOCTh HarpeBa, ckopoctu oxyaxaeHus (YK-1)

68. 3akanounsie cpebl, OCHOBHBIE TpeOoBaHus K HUM (YK-1)

69. Ornycknas xpynkocts Il pona. IlpuuuHBl BOZHUKHOBEHUSI U METOJIbI €€ YCTPAHECHHS U

npenynpexacHusa(YK-1)

70. Hutpouemenrtanus. [lapameTpsl mporniecca, cBoiictsa u obsactu npumenenus (YK-1)

71. Iuarpamma nzotepMuueckoro npeppaiieHus aycrenuta. (OIIK-5)

72. PacmmdpoBaTh MapKy METALIONPOIYKIIUN: Y8 U JIaTh €€ XapaKTepPUCTUKY (HA3BaHHE,

Ha3HA4YCeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYphI U TexHosorun) (OIIK-5)

73. OcHOBHBIE MTOKa3aTeIN (PU3UKO-MEXaHMUECKUX CBOIMCTB MAaTepHajOB U METOJbI UX ONpeAeICHUs

(HB, HR, HV, o8, or, 6, KCU) (OIIK-5)

74. PacmmdpoBaTh MapKy METALIONPOIYKIMK: beT3Ic 1 AaTh ee XapaKTepUCTUKY (Ha3BaHUE,

Ha3HA4YCeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYphI U TexHonorun) (YK-1)



75. Pacumdposats Mapky metaiuionpoaykiun: CH1S u nath ee XxapakTepucTHKy (Ha3BaHHE,
Ha3HA4YeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYphI U TexHonorun) (YK-1)

76. PacmmgpoBath Mapky Metayutonponykiuu: Crtane 45 M 1aTh ee XapaKTepUCTHKY (HazHaueHHeE,
KauecTBO, MecTonojiokeHune Ha nuarpamme Fe-C, ctpykrypa, ocodennoctu texnonorun) (OIK-5)

77. Pacumdpoars Mapky metamutonpoaykuuu: KU 30-6 u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOMCTBA, OCOOEHHOCTHU CTPYKTYphl U TexHosorun) (OIIK-5)

78. PacmmudpoBare mapky merawtonpoaykiuu: BU 120-4 u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOMCTBA, 0COOEHHOCTHU CTPYKTYphl U TexHosorun) (OIIK-5)

79. PacmmgpoBats Mapky Metamtonpoaykuun: BCt3cn u nath ee XapakTepuCTUKy (Ha3BaHHE,
Ha3Ha4YeHHe, KauecTBO, ocoO0eHHOCTH TexHomoruu) (OIIK-5)

80. PacimdpoBats Mapky metamuonpoaykuuu: Ctans 08k U 1aTh €€ XapaKTepUCTUKY (Ha3HaueHHe,
KauyecTBO, MecTomnosioxxeHue Ha auarpamme Fe-C, ctpykrypa) (YK-1)

81. PacmmdpoBaTts Mapky MeTasutonpoaykiuu: CT3KI U JaTh €€ XapaKTepUCTUKY (Ha3BaHUeE,
Ha3Ha4YeHHe, KauecTBo, ocobeHHocTu TexHosorun) (YK-1)

82. PacmmdpoBate Mapky wMeramtonpoaykuuu: Y12A W gaTh ee XapaKTepUCTUKY (Ha3BaHUE,
Ha3HaueHHe, KauecTBO, MeCTonojokeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOIHN)
(OIIK-5)

83. Pacumdposare mapky meramionpoaykiuu: Crambe 30A u gaTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3HaueHHe, CBOMCTBA, OCOOCHHOCTH CTPYKTYphI U TexHonorun) (OIIK-5)

84. PacumdpoBates mMapky metaimonpoaykiuu: XBIT u gath ee xapakTepuCTUKy (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTHU CTPYKTYphI U TexHosorun) (OIIK-5)

85. PacmmdpoBare mapky metamonpoaykmuu: [1IX15 u nate ee xapakTepucTHKy (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTH CTPYKTYphI U TexHosorun) (YK-1)

86. Pacmmdposats Mapky Metamtonpoaykuuu: /{18 u qaTh ee XxapakTepucTuKy (Ha3BaHUe,
Ha3HaueHHe, CBOWCTBA, OCOOEHHOCTH CTPYKTYphI U TexHonorun) (YK-1)

87. PacmmdpoBats Mapky MeTaionpoayKuuu: AMr U 1aTh ee XapaKTepUCTUKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTH CTPYKTYphI U TexHojorun) (YK-1)

88. Pacmmdposats mapky metamonpoaykiuu: BK8 u nate ee xapaktepucTuky (Ha3BaHue,
Ha3HaueHHe, CBOWCTBA, OCOOEHHOCTH CTPYKTYphI U TexHonorun) (YK-1)

89. PactmudpoBats mapky Mmeramtonpoaykmuu: 12X18H10T u mate ee xapakTepuCTHKy (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTH CTPYKTYphI U TexHonorun) (YK-1)

90. PacmmdpoBaTts Mapky Metaiutonpoaykuuu: P18 u gate ee xapakTepucTuky (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOEHHOCTH CTPYKTYphI U TexHonorun) (YK-1)

91. Pacumdposats Mapky metamuonpoaykuuu: 110I'13JI u nath ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBa, 0COOEHHOCTH CTPYKTYphl U TexHosorun) (OIIK-5)

92. PacumdpoBare Mapky meramionpoaykuuu: bpOd6, 5-0, 15 u gate ee XapakTepUCTHKY
(Ha3BaHUe, Ha3HAYEHUE, CBOWCTBA, 0OCOOCHHOCTH CTPYKTYpbI U TexHojorun) (YK-1)

93. MukpoMexaHnKa KOMIIO3ULMOHHBIX MAaTEpHUajoB C BOJOKHHUTHIM HamojHuTeneM. Kpurtuueckas
JITTMHA BOJIOKHA. AJAUTUBHOCTH cBOicTB Komiio3uTa(OIIK-5)

94. PacumdpoBars Mapky Metayutonponykiuu: 25XI'T u naTh ee XxapakTepucTHKy (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBa, 0COOEHHOCTH CTPYKTYphl U TexHosorun) (YK-1)

95. PacmmdpoBats Mapky Mmetamutonponykuuu: 08X13 u nath ee xapakTepUCTHUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYphl U TexHosorun) (YK-1)

96. Turan u ero crasel. CBolicTBa U o6nactu nmpumenenus (YK-1)

97. BeicokoTeMnepaTypHble MaTepHabl. KapocTOUKOCTh 1 xaponpodHocTh (YK-1)

98. MaruuroTBepple 1 MarHUTOMATKUE Martepuaibl. KospuurusHas cuna. MakTopsl, BIKAIOIINE HA
MarHuTHble cBoMcTBa Marepuanos (OIIK-5)

99. PacmmdpoBath Mapky MeTasutonpoaykiuu: 38XMIOA u naTh ee XapakTepHCTUKy (Ha3BaHHeE,
Ha3Ha4yeHHe, CBOICTBa, 0COOEHHOCTH CTPYKTYphl U TexHosiorun) (OIIK-5)

100. PacmmdpoBate Mapky MeTayuionpoaykimu: AJI2 u naTh ee XapakTepUCTHUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBONCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHodorun) (OIIK-5)

101. Pacmmdposats Mapky metamonponykuuu: bpC30 u gate ee XxapakTepucTUKy (Ha3BaHHUE,
Ha3Ha4yeHHe, CBOICTBa, 0COOEHHOCTH CTPYKTYphl U TexHosorun) (YK-1)

102. Pacmm¢ppoBats Mapky metamonpoaykuuu: T15K6 u nate ee xapakTepucTuky (Ha3BaHHUE,
Ha3Ha4yeHHe, CBOICTBa, 0COOEHHOCTH CTPYKTYphl U TexHojorun) (OIIK-5)



103. PacumdpoBare Mapky metayuionpoaykiun: TT8K6 n 1ate ee xapakTepuCTHKY (Ha3BaHHUE,
Ha3HaueHHe, CBOWCTBA, 0COOCHHOCTHU CTPYKTYphI U TexHosorun) (YK-1)

104. PacmmdpoBats Mapky Mertamutonponykuuu: JI70 U nate ee XapakTepucCTUKY (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOEHHOCTH CTPYKTYphI U TexHoorun) (YK-1)

105. PacmmdpoBaTts Mapky MeTasutonpoaykiuu: bpb2 u nate ee xapakrepucTuky (Ha3BaHHe,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTH CTPYKTYphI U TexHojorun) (YK-1)

3aganus 1719 KOHTPOJIbHOM PadoThI

110 JUCHUIIIIUHE ((MaTCpI/IaJ'IOBCI[CHI/IC»
(HaMMEHOBaHNE IUCIUILIIHBI)

- OHOCHKa «OTJIMYHO» BBICTABIACTCA CTYACHTY, CCJIIM CTYACHT BBIIIOJIHHUII BCC
OPpCATOKCHHBIC 3aJaHrd U HE JOITYCTUII CYIICCTBCHHBIX OH_II/I6OK;

- OOCHKa «XOpomo» BBICTABIACTCA CTYACHTY, €CJIM CTYACHT BBIIIOJIHUJI BCC
NpCAJIOKCHHBIC 3aJaHNU, HO OOITYCTHUJL 1-2 CYHICCTBCHHBIC OIJ_II/I6KI/I;

- OOCHKA «YOOBJICTBOPUTECIIBHO), €CJIW CTYACHT HC BBIITOJHUWI MOJIHOCTBIO OJJHO
3aaHuC,

- OLOCHKA «HCYIOBJICTBOPUTCIIBHO» €CJIIM CTYACHT HC BBIIIOJIHUII ITOJIHOCTBIO JIBa
3aaHus.

Tema «Yrinepoaucteie ctanu 1 yyryHe» (YK-1)

[Ipumeps! 3anannit
3AJJAHUE Ne 1

1.Hauepture B Macmrabe auarpaMMy COCTOSTHHSI K€JI€30-YIJIEPOAUCTBIX CIJIAaBOB HA CTAHIApTHOM
OnmaHke, mocTtaBbTe OyKBeHHbIE 00O3HaueHHWs. HazoBure (a3bl M CTPYKTYpHBIE COCTaBISIONINE B
KaXx/10i o61acTtu auarpammsl ((pasbl 3aKIIOUUTE B KBaJIpaTHbIE CKOOKN)

2. B kakux mpenenax wusMeHsercss xumuueckuid coctaB (%C) aycreHuTa npU  MEPBUYHON
kpuctaumsanuu crasa ¢ 1,8 %C? Kak Ha3bIBaeTCs 3TOT CIUIaBa U KaKylO0 CTPYKTYpy HUMEET NpH
KOMHATHOU TeMIlepaType B COOTBETCTBHHM C AMArpaMMOM jkesne30-yriiepoa?

3. Hamummre cxemy mnpeBpamieHus aius crtamm, coxepxkamei 0,8 %C mpu temmeparype 727°C.
Vxaxure xumuueckuid coctaB (%C) ang ¢a3, yyacTBYIOIIMX B 3TOM IHpeBpamieHud. YTo
NPEICTABISIIOT cO00# ATH (Pa3bl, KAKYI0 UMEIOT KPUCTAJUIMIECKYIO PEIIETKY M CBOICTBA?

4. Jlana crtanp Mmapku Y10A. Vkaxure Ki1acc 3TOM cTajd 1O KadecTBY (OOBIYHOIO KadecTsa,
Ka4eCTBEHHAsI, BHICOKOKAYECTBEHHAsI), a TAKXKe CpEIHEe COJEp)KaHHe YIIIEpoaa W CTPYKTYpYy ITOH
CTaJIM IIPU KOMHATHOW TeMIIepaType B COOTBETCTBHUHU C AUArpaMMOH JKese30-yIriepol.

5. Jlana cranp mapku BCTSkn. Ykaxure ee KayecTBO, YTO O3HA4YalOT OyKBbI U LU(PHI BXOJAIIME B
MapkupoBky. Ilo kakum mokazaresnssM (XUM. COCTaB, MEXaHMYECKHE CBOICTBA) IMPOU3BOAUTCS
KOHTPOJIb 3TOM cTanu?

3AJJTAHUE Ne 2

1. Haueptute B Macuirabe auarpaMMmy COCTOSIHMSL JKEJIE30 - YIJIEPOJUCTHIX CIUIABOB HA CTaHJAPTHOM
OnaHke, moctaBbTe OyKBeHHble O0OO3HaueHus. HazoBure (a3bl U CTPYKTYpHBIE COCTaBISIOIIME B
KaKa0i o0nactu quarpammbl (¢asbl 3aKI0YUTE B KBaApaTHbIE CKOOKH)

2. Kakue ¢a3pl BxomaT B coctaB mnepaura? J[laiite XxapakrepucTuky 3THX (a3 U yKaxure
KOHIIEHTPAIUIO B HUX YIJIEpOJia IpY KOMHATHON TeMIlepaType

3. CmaB comepxur 5 %C. Ompenenute KOHIEHTpauuio yriepoaa B ¢aszax npu 1000°C. Kak
Ha3bIBAETCS 3TOT CIUIAB?



4. HNan uyryn mapku CU15. Yto oGo3HayaroT OykBBI M IH(pHI, BXOAsNMEe B MapkupoBKy? Kakas
¢dbopma rpaduTa B 3TOM UyryHe?

5. Hana cranp mapku Y10A. YKakuTe KIacC 3TOW CTalM IO KadecTBY (OOBIYHOTO KadecTBa,
KayeCTBEHHasl, BHICOKOKAYECTBEHHAsI), a TAKXKe CpeIHee COJEp)KaHHe YIJIEpoJa M CTPYKTypy 3TOH
CTaJIM IPY KOMHATHON TEMIEpaType B COOTBETCTBUH C JUArPaMMOM JKeJe30-yriepos

Tema: «Tepmuueckas oopadoTka» (ITK- 5)

IIpumeps! 3ananuit

3amanme Ne 1

1. Uto Ha3bIBaETCS MOJHOM 3aKaJIKOW M JJIsl KAKUX CTajieil ee npuMeHstoT? Hauepture
CXEMY MOJIHOM 3aKaJIKU U BBICOKOTEMIIEPATypHOro OTIycKa (B KoopauHatax t-t) cranu 50 u
YKaXHUTE CTPYKTYPY Ha Ka)JIOM 3Tarie TepMOOOpadOTKH (J10 3aKaJIKH, MTOCIIE 3aKaJIKH, 1OCIIe
OTIIyCKa)

2. Kaxk mpoBozaT noBepxHocTHY0 3akanky TBU? Ykaxurte pekoMeHayeMyI0 TONIINUHY CIOA,
CTPYKTYpPY U TBEPJAOCTb IIOBEPXHOCTHU U CEPALEBUHBI cTaiu nocie 3akanku TBY. Kak
PErYJIMPYIOT TOJILUHY 3aKAJICHHON 30HbI?

3. Kak Bnusier Ha IpoKaaMBaeMOCTh pa3Mep 3€pHa ayCTEHUTA?

4. B cranu 50 nocie 3akanku nosydeHa cTpykrypa M3+®. Vkaxure napameTpsl 3aKajIKu
(t HarpeBa, V OXJI.) OTHOCUTEJIbHO KpUTHUYECKUX. OIeHNTE MPaBUIBHOCTh PEXXUMA 3aKAJIKH

3amanne Ne 2

1. Yro takoe ynyumenne? Kakyro CTpyKTypy U TBEPIOCTb HMEET CTAJIb IIOCIIE

yayumenus? [IpuBeaure npuMep yaydiiaeMoi ctaiu

2. OObsicHUTE BIMSHUE BEJIMYMHBI 3€pHA ayCTEHUTA Ha MpoKanuBaeMocTh ctanu. Ctanb 40

JBYX IJIaBOK UMeEET 3epHO cooTBeTcTBEHHO Ne3 u Ne5. Kakas ruaBka OyJieT uMeTh O0JIbIIyI0
IIPOKAJIMBAEMOCTb U ITOYEMY?

3. C kaxo# 1enplo U JUId KaKUX CTajled IpUMEHSI0T LeMeHTanuo? Hauepture cxemy
[IEMEHTAIUU U Tocieaytomen Tepmooopadotku mist ctanmu 25XI'T. Ykaxkute TBep0CTh MOBEPXHOCTH
Y TOJILIMHY YIPOYHEHHOI'O CIIOs

4. Kakas ckopocTh oxiaxaeHus: Ha3bIBaeTcsl Kputudeckoit? Kakue cTpykTypsl 00pazyrorcs
B cTaju Y8 MpH OXJaXKICHUH cO CKOpocThio V1 1 V5. UTo npencTaBistoT co00il Ha3BaHHbBIS

CTPYKTYpbI?



MUHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMCKOIM ®EJIEPALINA

denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIETO
o0OpazoBaHms
MOCKOBCKHUY MTOTUTEXHUYECKUN YHUBEPCUTET
HamnpasneHnne noaroToBku:
22.03.02 METAJUTYPI'UA
OII (npoduip): «VHHOBAIMK B METAJLTyPTUN»

Ka(bez[pa: ((MaTepI/IaJIOBeI[eHI/IC»
(HanMeHOBaHKE Kaeapsl)

Henosas (poaesasi) urpa Nel (IIK- 5)

IO JUCHHUIITINHE ((MaTCpI/IaJ'IOBeI[eHI/IC»
(HaMEHOBaHUE MCLMIUINHBI)

1 Tema (nmpodJjieMa) MakpOaHATHU3 CTAMH. ......veenreennneennennn..

2 KoHuenuus Urpbl: IpoBEACHUE UCCIIEIOBAHMS TEMILIETa pesibca, Makpoluda neranmu,
3akanienHoit TBY, makponuda cBapHoro coequHenus. [1o kaxaomy obpasity onpenensiercs
METO/IMKA TPaBJIEHUS, ONIMCHIBAECTCS BBISIBJICHHAs! CTPYKTYypa

3 Poun:

- oo HAYATBHUK OTK oot aaaaaaaaaes ;

- . . TEXHUKU-FCCICIOBATEII . ... eeuteentreeureeseeanseanseeaseanseeenseasssesseesseeanseesseesseesseeanseanes ;

4 O:xupaemsblii (e) pe3yabTat (bl) A€JIA€TCS 3aKIIOYEHUE O MPUEMKE JACTAIN ¢ TEXHUUYECKUM
000CHOBAHUE MPUHSIITOTO PEIUEHUS «..euueeneeeeeenennnen.

- OLIEHKA «3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CIIU CTYJEHT 0e3 OIMUOOK OIpenesieT
METOAMKY TPaBJICHUSI, OMUCHIBAET BBISIBICHHYIO CTPYKTYPY, IPABUIIBHO JEJIAET 3aKI0YEHUE O
Ka4yeCTBE MCCIEAYEMOU JAeTalH;

- OLICHKA «HE 3a4TE€HO» BBICTABJISIETCS CTYJIEHTY, €CJIA CTYICHT HE BJIaJIEET METOAUKOM
TpaBJIECHUS, HE MOXKET NMPABUILHO UACHTH(PHUIIUPOBATH UCCIIETYEMYIO

CTPYKTYPY .. eennee...

CocraBurenb Tep-Baransan FO.C.
(moanuce)

« » 20 T

JesoBas (posaeBas) urpa Ne 2 (YK-1)

Mo JUCHUIITIMHE <<MaT€pI/IaJIOB€I[€HI/I€))
(HaMMEHOBAHUE TUCIUATUTAHBI)

1 Tema (mpo6seMa) 3aKaTKA U OTITYCK CTAIMH .. ..uuvenreennneenneennnennneannnss

2 KoHuenuus Urpsl onpesiesieHue ONTUMAIBHON TeMIIepaTyphbl 3aKaJIKU CTaIU 45 1 3HaYEHUS
KPUTUYECKUX TOYEK, YCTAHOBJICHUE BIUSHUSA CKOPOCTH OXJIAXKICHUS HAa TBEPJOCTh, U3yUYECHHE
MUKPOCTPYKTYPBI CTaJICH TTOCIIe TEPMUIECKOW 00paboTKH

3 Poam:

- .. HAYATBHHUK LIS .o, ;

- .. .AHKCHEPBI-HCCIICIOBATEI . .....eeeeurrreeesunrreeeenuneeeesnnaeeessnnsseeessssseeeessssseeessssseesssnneeens ;

4 O:xunaemblii (e) pe3yabTaT (bl) JATACTCS 3aKITIOUYECHUE O COOIOACHUH TIPABMUIHHOM
TEXHOJIOTMH MPHU MPOBEACHUM 3aKAJIKU CTATH 45........ooveiiennnn....

- OLICHKA «3a4YTE€HO» BBICTABJISICTCS CTYJICHTY, €CJIA CTYJACHT 0€3 OUTHOOK OIMHUCHIBAET
MIpEBPAILICHHUS], IPOUCXOIALINE MTPH 3aKAJIKE CTANIN; JA€T PEKOMEHAAINH IO peKUMaM 3aKalKu
cranu 45;



- OIICHKA «HE 3aYTE€HO» BBICTABIISCTCS CTYJICHTY, €CIIA CTYACHT JOIMYyCKaeT rpyOble OMUOKH
IIPY OIIMCAHMHU NIPEBPALLEHUM, TPOUCXOJAIIMX IIPH 3aKAJIKE CTAIH; 1a€T HENPABUIbHBIE
PEKOMEHIALIMY TI0 PEXKUMaM 3aKaJIKU cTanu 45

CocraBurenb Tep-Baransam FO.C.

(mozrHCH)

« » 20 T

O0pa3ubl BonpocoB u3 (poH/Ia TeCTOBBIX 3aJaHU
Tema: «Muxpoananus craan» (YK-1)
3ananue Ne 1

1. Uto Ha3bIBaeTCS CTPYKTYypOr Marepuana?

a) MIEPOXOBATOCTh MOBEPXHOCTHU; 0) BUIUMOE CTPOCHUE; B) HATUYHE TPEIIUH

2. Uto Takoe XJIaJTHOJIOMKOCTh?

a) YMEHBIIICHNE TBEPIOCTH MPU HU3KUX TEMIIepaTypax; 0) OXpymuyuBaHUE MaTepualia MPH HU3KUX
TEeMIEpaTypax; B) IPOUYHOCTh MaTepuasa Mpy HU3KUX TeMIepaTypax

3. Haubonee Gi1aronpusTHBIM codueTaHUEM (PU3NKO-MEXaHUYECKUX CBOMCTB 00JIaaloT

a) KpyITHO3EPHUCTHIC; 0) MEITKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCST OT BEIIMIUHBI

3epHa

3ananue No 2

1. [Ipu KaKOM yBEJIIMUEHUU U3YUYAIOT MUKPOCTPYKTYPY?

a) me"ee 100 pa3; 0) 6onee 50 pa3; B) HEBOOPY>KEHHBIM IJ1a30M

2. Kakoil XMMHUYECKHI JIEMEHT BbI3bIBAET

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

3. YBennueHne HoMepa O3Ha4aeT CIAEAYIOIIEee U3MEHEHNE BEINYUHBI
3epHa a) yBelnnueHue; 0) yMEeHbIIIEHUE; B) HE 03HAYAET

3amanue No 3

1. Ha xakoMm nipuHIIUIie paboTaer MeTauiorpaguaecKuii MUKPOCKOIT?

a) MPOXOXKJCHUE CBETa Yepe3 MaTepuall; 0) OTpakeHHE CBETAa MAaTEPHAJIOM; B) MOTJIOIICHUE CBETA
MaTepuaIoM

2. Kakol XuMHUYECKHIA 3JIEMEHT BBI3BIBAET KPACHOJIOMKOCTh

cranu? a) yriaepon; 6) cepa; B) docdop

3. CKOJIBKO HOMEPOB COACPIKUT IIIKajIa OIICHKH BEJTMYMHBI 3€pHA

cranu? a) 7; 6) 10; B) 5

3ananue Ne 4

1. Kak onpenenuts yBeIM4YeHUE MUKPOCKOMA?

a) (yBenm4eHHe OKyJsipa) — (yBeJIMYCHHE 00beKTHBA) =; 0) (YBEIIMUCHHE OKYIIsIpa) + (yBEIHMUCHUE
00BbekTHBa) =; B) (yBEIMUEHHUE OKYJSIpa) X (YBEIUYCHHE OObEKTHBA) =

2. Yrto Takoe KpaCHOJIOMKOCTh CTaln?

a) moTeps mpoyHocTH npu Harpere Beime 1000°C; 6) oxpymunBanue npu Harpese Boie 1000°C; B)
MIPOYHOCTH MIPU BBICOKUX TEMIIEpaTypax

3. Kak onieHMBalOT BEJIMYMHY 3€pHA CTaIU?

a) MyTeM TpaBJIeHUs MUKpOILIUda; 6) myTeM CpaBHUBAHUS C STAJOHOM; B) ITyTEM OTpaxKaTeIbHOM
CIIOCOOHOCTH

3ananue Ne 5

1. Yro o3nayaer 3anuch x50?

a) ysenmmuenue 6oiee 50 pas; 0) ypenmuuenue B 50 pas; B) yBenuuenue Mmenee 50 pas
2. MOHO 1 BU3YaJIbHO 00HApYX UTh Pochop B ctanmm?



a) na, npu cogep>kanuu 6onee 1,2%; 6) na, npu copepxkanuu MeHee 1,2%; B) HeT, pu J1000M
COJIEpKAHUU

3. Kak BBIABIISIOT IpaHULIbl 3€peH MeTauia?

a) MyTeM CPaBHEHHUS C 3TAJIOHOM; 0) IIyTeM TpaBJIE€HUs MUKPOILTH(A; B) METOJOM XUMHUYECKOTO
aHaJM3a

3amanue Ne 6

1. Yto Takoe paspemaromnias cnocoOHOCTh MUKpOCKoTma?

a) MUHUMAJIBHOE PACCTOSTHUE MEXY IBYMS BUAMMBIMU Pa3/IelbHO TOUKaMU; 0) MaKCUMalbHOE
paccTosiHuEe MEXAY JBYMs BUIUMBIMU pa3ZebHO TOYKAaMH; B) yBEITMUECHHE MUKPOCKOIIA

2. B xaxom Bune Haxoautcs (ocdop B ctanu?

a) B BUJI€ TBEPJOr0 PacTBOpa MpH JHOOOM coiepKaHuM; 0) B BUJIE XMMUYECKOT'O COEMHEHUS BBIIIIE
1,2%; B) B Buze TBepA0ro pactBopa 110 1,2%

3. Yro Takoe »BTEKTHKA?

a) JIETKOIJIaBKasi CMECh; 0) XMMHUYECKOE COEMHEHNE; B) TBEPIbIM pacTBOp

3ananue Ne 7

1. Yro Takoe perunka?

a) BUAMMOE CTPOCHHE MaTepHaia; 0) cIernok peibeda moBepxXHOCTH; B) (hoTorpadusi MOBEPXHOCTH
2. Cepa BbI3bIBAET KPACHOJIOMKOCTb CTaJIU, €CJIM OHA HAXOJIUTCS B

BHJIE ) cyNMb(duaa Maprania; 0) cyappuma xKenes3a; B) TBEPAOTO

pacTBopa

3. DBTeKTHKA Cynb(uIa jKene3a ¢ Kene30M MPH HOPMaITbHOM

TEeMIepaType a) XpyInka; 0) MIacTUYHA; B) yrpyra

3amanue Ne §

1. C yBenuueHHeM JUIMHBI BOJHBI CBETA pa3pelaromias CiocoOHOCTh MUKPOCKOIIA
a) yBEeIMYMBAeTCs; 0) yMEHBIIAETCS; B) HE U3MEHSIETCS

2. ®ochop obpaszyeT ¢ xene3oM

a) TBEPJIbIN pacTBOpP; 0) XUMHUUYECKOE COSAMHEHHUE; B) HE B3aMMOJICHCTBYET

3. DBTeKTHKA Cynb(ua xKese3a ¢ KeIe30M MpH TeMIepaTypax BhIIIe

1000°C a) mnaBuTcs; 0) XpyIka; B) MJIaCTUYHA

3amanme Ne 9

1. Yem Gombllie MUHUMATHHOE PACCTOSTHUE MEXKTY JBYMsI BUJIMMO Pa3/ieIbHO TOUKAMH,
TEM pa3peliarolnas CriocoOOHOCTb

a) OombInie; 0) MEHBIIE; B) HET 3aBUCIMOCTH

2. ®ocdop B cTanax o0pa3yer ¢ KeIne30M

a) TBEPJIbIN pacTBOpP; 0) XUMHUUECKOE COCAMHEHHUE; B) HE B3aUMOJICHCTBYET

3. Oxcuabl

a) TUIACTUYHBI, 0) XPYIKH; B) YIIPYTH

3ananue Ne 10

1. Ha xakoMm npuHuumne paboTaer pacTpoBbIi 3JIEKTPOHHBIN MUKPOCKOM?

a) MPOXO’XKJICHUE IOTOKA JIEKTPOHOB uepe3 MaTepuall; 6) OTpakeHHe MOTOKa 3JIEKTPOHOB
MaTepuaIoM; B) OTpa)KEHHUE CBETAa MaTepUaIoM

2. Cepa o0OpasyeT ¢ xene3oM

a) TBEpAbIN pacTBOP; 0) XUMUUECKOE COETMHEHHE; B) HE B3aUMOJCICTBYET

3. Cynb¢ua Mapraiua npu TeMreparypax BbIIIe

1000°C a) xpy1iok; 0) TUIaCTUYEH; B) MJIABUTCSA

3ananue Ne 11

1. IIpn kakOM yBEJIMYEHUHN NTPOBOAIT MUKPOAHAIIN3

cranu? a) 6onee x50; 6) He meHee x100; B) He MeHee

x1000

2. Kak o11eHHBAIOT CO/iep)KaHNe HEMETAUNIMYECKUX BKIIOUEHHUH B cTanu?



a) METOJIOM XMMHUYECKOTO aHaju3a; 0) MyTeM CPaBHEHHsI C STAJIOHOM; B) IO TBEPAOCTH 00pa3ia
3. Yo Takoe oxcuabl?
a) OKUCJIBI yriiepoa; 0) CMeCh OKUCIIOB; B) OKHCIIBI JKele3a

3amganue Ne 12
1. Yto Takoe XJI1agHOIOMKOCTE?
a) YMEHBIIICHUE TBEPJIOCTH MPU HU3KUX TeMIeparypax; 0) oxpynuuBaHue MaTepuaia Mpu HU3KUX

TEMIIEpATypax; B) IPOYHOCTh MaTepHaja Mpu HU3KUX TeMIlepaTypax

2. CKOJIBKO 0aJIOB COACPIKUT IIIKajIa OIICHKH KOJIMYECTBA HEMETAITMYECKUX BKITIOYCHUH B
cranu? a) 10; 6) 5;B) 7

3. K HeMeTannmuyeckum BKITIOYSHHSIM B CTATH OTHOCSATCS

a) ¢pocdop; 6) cyabdUIBI U OKCUJIBI; B) YTIAEPOT

3amanue Ne 13

1. Kakoil XMMHUYECKUH 3JIEMEHT BBI3bIBACT XJIAIHOJIOMKOCTh CTaIu?

a) cepa; 0) pochop; B) yriepos

3. [Ipu kakoM yBeJIMYEHUH TTPOBOIAT MUKPOAHATIN3 CTAIU?

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

3. Haubosnee GaaronpusTHBIM coueTaHuEM (PU3UKO-MEXaHUYECKUX CBOMCTB 00J1a1at0T
a) CBOMCTBA HE 3aBUCST OT BEJIMUMHBI 3€pHA; 0) MEJIKO3EPHUCTHIE; B) KPYITHO3EPHUCTHIE

3aganue Ne 14

1. Kakoil XuMHUYECKUI 3JIEMEHT BBI3BIBAET KPACHOJIOMKOCTh

cranu? a) yriaepon; 6) cepa; B) dpochop

2. Ha xakoM npuHIHIE paboTaeT 3IEKTPOHHBI MUKPOCKOTI?

a) OTpaXCHUH CBETa MaTEPHAIIOM; 0) MPOXOXKICHUHU TTOTOKA JIEKTPOHOB Yepe3 MaTepual; B)
OTpPaXXEHUU MOTOKA 3JIEKTPOHOB MaTEPHAIOM

3. YBenuueHue HoOMepa O3HayaeT claeaAyIoliee U3MEHEHHE BETNUHHbI

3epHa a) yMEHbIIIeHUE; 0) HE O3HAYAET; B) YBEIUUCHUE

3amanue Ne 15

1. Yro Takoe KpaCHOJIOMKOCTb CTaJIn?

a) moreps mpouHocTH npu Harpese Boime 1000°C; 6) oxpymuuBanue npu Harpese Boime 1000°C; B)
MIPOYHOCTH TIPH BBICOKHMX TEMIIepaTypax

2. Yem Oomblile MUHUMAJIbHOE PACCTOSTHUE MEXKIY JBYMS BUAMMBIMU Pa3/ieIbHO TOUKAMU,

TEM pa3peliaromiasi criocoOHOCTh

a) HET 3aBUCUMOCTH; 0) OOJbIIIe; B) MCHBIIIE

3. CkonbKO 0aJIOB COACPIKUT IIKAJIA OLIEHKN BEJIMYMHBI 3epHA

ctaim? a) 7; 6) 10; B) 5

3amanme Ne 16

1. Uto Takoe OKCUIbI?

a) CMECh OKHUCJIOB; 0) OKHCJIBI JKeJIe3a; B) OKHCIIBI yIiepoa

2. Kakoili XuMHUYECKU 2JIEMEHT BBI3bIBAE€T KPACHOJIOMKOCTD

cranm? a) cepa; 0) hochop; B) yraepon

3. Ha kakom npuHIuIe paboraet MeTauiorpapuyecKkiii MUKpOCKom?

a) OTpaXEHUH CBEeTa MaTepuajaoM; 0) MOTJIOIIEHUU CBETa MaTepHalioOM; B) MPOXOKICHUH CBETa
yepe3 MaTepuat

3amanue Ne 17

1. Oxcuanl

a) Xpynku; 0) ynpyru; B) INIACTUYHBI

2. Kakoli XuMUYECKHI 3JIEMEHT BBI3BIBAET XJIAHOJIOMKOCTb
ctanu? a) pocdop; 6) yraepon; B) cepa

3. IIpu kaKoM yBEIMYEHUHU U3y4alOT MUKPOCTPYKTYpPY?



a) 6oxee 50 pa3; 6) HEBOOpPYKEHHBIM I1a30M; B) MeHee 100 pa3



3amanue Ne 18

1. Cepa BbI3BIBaE€T KPACHOJIOMKOCTH CTAllM, €CIIM OHA HAXOJUTCS B BHJIE

a) TBEpPAOTo pacTBopa; 0) cuib(huaa xxeme3a; B) CyIbpuaa Maprania

1. Yto Takoe paspemaronias cnocoOHOCTh MHUKPOCKOTa?

a) YBEIIMYCHHE MUKPOCKOIIA; 0) MUHUMAJIBLHOE PACCTOSTHAE MEKY IBYMS BUAMMBIMH Pa3/IeIbHO
TOYKAMH, B) MAKCHMAJILHOE PACCTOSTHUE MEXKTy IBYMSI BUAMNMBIMU Pa3IeIbHO TOUKAMH

3. Kakoi XMMHYECKHI SJIEMEHT BBI3LIBACT XJIAAHOJIOMKOCTE CTaJIH?

a) cepa; 0) pochop; B) yriepos

3amanne Ne 19

1. ®ocdop obpasyeT ¢ xene3om

a) XUMHYECKOe CoeIuHEeHHe; 0) TBep/Iblii pacTBOP; B) HE B3aMMOJICHCTBYET

2. Yto o3Haugaet 3amuch x50?

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

3. Urto Takoe XJIaJJHOJIOMKOCTh?

a) MPOYHOCTh MaTepuasa Mpu HU3KUX TemIepaTypax; 0) oXpynurMBaHUE MaTepuaia Mpu HU3KUX
TEMIIEPaTypax; B) YMEHBIIICHAE TBEPIOCTH MPU HU3KUX TeMIIepaTypax

3amanue Ne 20

1. K HemeTanIn4eckuM BKIFOUEHUEM B CTaJId OTHOCSATCS

a) cyab(huIbl U OKCHIBI; 0) yriepon; B) pocdop

2. Yro Takoe KpaCHOJIOMKOCTb CTaJIn?

a) oxpynuuBanue npu Harpese Boiiie 1000°C; 6) mpoYHOCTh IPU BBICOKHUX TeMIepaTypax; B)
1oTepst NpO4YHOCTH Npu Harpese Boime 1000°C

3. Kak onpenenuTs yBenrM4eHnEe MUKPOCKOMa?

a) (yBenn4eHune okyJspa) + (yBenuueHnue o0bekTHBa) =; 0) (yBeIMUeHUE OKYyJsIpa) X (YBeTUUYCHUE
00BbekTHBa) =; B) (yBEIHUEHUE OKYJIsIpa) — (yBeIHMUEeHUE OOBEKTHBA) =

3amanue Ne 21

1. Kak BIHSIFOT HEMETaNTMIeCKUE BKIIOYCHHS Ha TPOYHOCTh

MeTaJuIoB? a) YBETUYHMBAIOT; 0) HE BIUSIOT; B) YMEHBIIIAIOT

2. Ha xakoM mpuHIuIie paboTaeT MeTauorpaguaeckuii MUKPOCKOTT?

a) MOTJIOLEHNE CBETa MaTepHuaioM; 0) MPOXOXKIEHUE CBETa Yepe3 MaTepHuall; B) OTpakKeHHE CBETa
MarepuaioM

3. Ha xaxom nipuHIIMne paboTaeT pacTPOBBIN JIEKTPOHHBIM MHUKPOCKOTT?

a) OTpaXCHUH CBETa MaTEpHAIIOM; 0) MPOXOKICHUHU NTOTOKA DJIEKTPOHOB Yepe3 MaTepual; B)
OTpaXeHHUHU MOTOKA 3JIEKTPOHOB MaTepHAIOM

3ananue Ne 22

1. Kak oneHuBaT cojiep>kaHle HEMETAINTMYECKUX BKIFOYEHUH B CTaIu?

a) 1o TBEPJO0CTHU; 0) METOJIOM XMMHUYECKOI0 aHaIM3a; B) IIyTEM CPAaBHEHUS C 3TaJJOHOM

2. ITpu KaKoM yBEJIMYECHHUH U3Y4YaIOT MUKPOCTPYKTYpY?

a) HEBOOPYKEHHBIM Tu1a3oM; 0) menee 100 pa3; B) 6osee 50 pa3

3. YUem OombIlIe MUHUMAIBHOE PACCTOSIHIE MEXKAY ABYMS BUIUMBIMH PE3JEIBHO TOUKAMH,
TEM pa3peliaromiasi criocoOHOCTh

a) HeT 3aBUCUMOCTH; 0) OOJIbIIIE; B) MEHBIIIE

3amanue Ne 23
1. CkoapKO OaJUTOB COMEPKUT IIKATA OIEHKH KOJIMUYECTBA HEMETAIITHIECKUX BKIIFOUCHHUH B
cranu? a) 10; 6) 7; B) 5



2. Uto Ha3BIBAIOT CTPYKTYpOIl MaTepuana?

a) MIEPOXOBATOCTh MOBEPXHOCTH; 0) HAIMYKE TPEIIHMH; B) BUIUMOE CTPOCHUE

3. C yBenmueHHeM JUTMHBI BOJHBI CBETA pa3pelaronias CnocoOHOCTh MUKPOCKOTIA
a) He U3MEHseTCs; 0) YBEIMYUBACTCS; B) YMEHBIIACTCS

3ananue Ne 24

1. YBennuenue Oaia 03HAYaeT CIeayroliee H3MEHEHUE CO/ICPIKaHMsI HEMETAJUTMIECKUX
BKJIIOYECHUH a) yMEHbIIeHUEe; 0) HEe 03HAYAET; B) YBEIMUCHHE

2. Cepa BBI3bIBa€T KPAaCHOJIOMKOCTH CTaJIM, €CITH OHA HAXOJIUTCS B

BUjIE a) cylb(puaa xenesa; 0) TBEpAOTro pacTBOpa; B) cyibhuaa

Maprasua

3. Yro Takoe permka’?

a) CIIETIOK penbeda MoBEPXHOCTH; 0) GoTorpadusi MOBEPXHOCTH; B) BUIUMOE CTPOCHHE MaTepraia

3aganue Ne 25

1. HemeTanmnuieckne BKIFOYCHHUS U3Y4alOT Ha MUKponumdax ¢

a) TIOJIMPOBAHHOM IMOBEPXHOCTHIO; 0) TPABJIECHOM MOBEPXHOCTHIO; B) NLUTH(OBAHHON MOBEPXHOCTHIO
2. B xaxom Bune Haxoaurtcs (ocdop B cranm?

a) B BHJIE XMMHYECKOTO coeauHenus 1o 1,2%; 0) B Buae TBepaoro pacteopa 1o 1,2%; B) B Buze
TBEPJIOTO PAcTBOpa MPH JIIOOOM COIEpKAHUHU

3. Uto Takoe paszpemiaroniasi CrtocOOHOCTh MUKpPOCKOTa?

a) MaKCUMaJIbHOE PACCTOSTHHE MEXK]y IBYMsI BUUMBIMH Pa3AeIbHO TOUKaMu; 0) yBeTHUCHUE
MUKPOCKOIIA; B) MUHUMAIILHOE PACCTOSTHUE MEXIY ABYMS BUIUMBIMH Pa3eIbHO TOYKAMHU

3amanue Ne 26

1. enp TpaBieHus: Mukpouuinda

a) BBISIBIIEHHE MUKPOCTPYKTYPBI MeTaiia; 0) BbIpaBHUBAHHUE MTOBEPXHOCTH; B) BBISBIICHUE
HEMETAJUIMYECKUX BKIIFOUCHUHN

2. MoxHO 11 BU3yaJIbHO 0OHAPYXHUTh (hocdhop B cTamu?

a) na, mpu coaepxkanuu meHee 1,2%; 0) HeT, npu JFOOOM COJEPKaHNUU; B) J1a, TIPH COJEPKaHUU OoJiee
1,2%

3. Yto o3Havaet 3anuch x50?

a) ysenmmuenue B 50 pas; 0) yBenuuenue meHee 50 pas; B) yBenuueHnue 6osee 50 pas

Tema: «Makpoananaus craan» (OIIK- 5)

3ananue Ne 1

1. [TpuroroBnenne Makponumda BKIIOYAET ONEPaIiu:

a) Mex. obpaboTka, mmudoBanue, nonupoBanue; 0) Mex. 00padoTka, muMdoBaHue, TpaBIeHUE; B)
Mex. 06paboTka, MOJMPOBAHHUE, TPABJICHUE

2. B nedopmupoBannom criaBe 3HadyeHrne KCU u 6 B0 BOJOKHA:

a) BBIIIE; 0) HIDKE; B) OJJMHAKOBBI

3. Coenunenue cepeOpa BXOJUT B COCTaB pEaKTUBA:

a) nis Tiryookoro TpaBnenus; 0) baymana; B) ['eitna

3ananue Ne 2

1. ITpu oxnakIeHUU CIUTKA 00pa3yeTcst 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAXKICHUH; 0) IPH HAMPABICHHOM OTBOJIC TEILIA; B) MIPH MEIJICHHOM OXJIAXKICHUHI
2. Hanu4re Ha MOBEPXHOCTH M3JIOMa YYaCTKOB C OJIECTAIICH U MIEPOXOBATOM

MMOBEPXHOCTHIO XapaKTEPHO JIJIA:

a) KPUCTAILTUYECKOTO U37I0oMa; 0) BOIOKHUCTOTO U3JIOMA; B) YCTaJIOCTHOTO M3JI0Ma

3. HarpeB ucnois3yroT B Ipouecce:

a) rIyOOKOro TpaBlieHus; 0) TpaBleHue peakTuBoM baymaHa; B) TpaBiieHue peaktuBoM I eiiHa;



3ananue Ne 3

1. JenapuTHON TUKBUAALIMEN HA3bIBACTCS:

a) HEOJTHOPOAHOCTh XUMUYECKOTO COCTaBa B 00BbeMe OJHOTO 3epHa; 0) OJHOPOTHOCTh XUMHUECKOTO
coctaBa B 00beMe OJHOTO 3€pHA; B) HEOJTHOPOJHOCTh XUMHUECKOTO COCTaBa B 00BEME CITUTKA

2. B nehopmupoBaHHOM CIUTaBe 3HAUEHUE Gy BJIOJIb BOJIOKOH 110 CPABHEHUIO C

MOTIEPEYHBIM HAIIPABJICHUEM:

a) BhIIIE; 0) HIKE; B) OJJMHAKOBBI

3. B uznome nposiBisieTcsi 30Ha A0JI0Ma!

a) B KPUCTAIUTHYECKOM; 0) B BOJIOKHHUCTOM; B) B YCTaJIOCTHOM

3amanue Ne 4

1. JlukBuaamueit Ha3bpIBAETCS:

a) OHOPOJHOCTh XMMHUYECKOTO COCTaBa; 0) HEOTHOPOAHOCTh XUMUYECKOTO COCTaBa; B)
HEOTHOPOTHOCTh MEXaHUYECKHX CBOUCTB

2. Cepa HaxoauTCs B CTAJIU B BUJIE

a) MnS; 6) MnSOy; B) HoS

3. ®paxTorpadueil Ha3bIBAIOT U3YUYEHHUE:

a) U3J0Ma JieTanu; 0) Makpouutkda; B) 1EI0H JeTaan

3amanue Ne 5

1. JIerkorutaBkue MpuMecH KOHIEHTPUPYIOTCS B:

a) TJIaBHBIX OCSAX JACHAPHUTA; 0) MEKOCHOM IIPOCTPAHCTBE; B) MEXK/y 3€pHAMHU MeTalia
2. Kpucrannnueckuil U3J10M CIIaBa CBUAETEILCTBYET O:

a) XPYMKOM pa3pylieHUH; 0) BA3KOM pa3pylIeHUH;

3. Ilpexen mpoYHOCTH CIUIaBa MPU PACTSHKEHUHM 0003HAYAIOT:

a) of}; 6) 0; B) KCU

3amanue Neb

1. [TnacTUYHOCTH CIUTaBa XapaKTEPU3YIOT:

a) MPeJIeIIOM MMPOYHOCTH TIPH PACTSHKEHUN; 0) OTHOCUTEIBHBIM YIJTHHEHUEM TIPH PACTSKCHHUH; B)
KO3 PHUIMEHTOM yIapHOU BAZKOCTH

2. B cocraB peaktuBa ['eiiHa BXOJIUT:

a) cepHasi KUCIIOTa; 0) COJsTHAs KUCIIOTA; B) XJIOPUCTHIN aMMOHUH

3. BOJIOKHUCTBIN M3JI0M CIUIaBa CBUIETEIBCTBYET O:

a) XpYyNKOM pa3pylLIeHUH; 0) BI3KOM pa3pylIeHUH

3aganue Ne7

1. BONOKHHUCTBIN U37I0M UMEET MOBEPXHOCTH

a) IIepoXoBarTyto; 0) OJeCTAIIYI0 3ePHUCTYIO; B) MATOBYIO

2. MakpoCTyKTypoil cTijiaBa Ha3bIBaeTCs:

a) CTPYKTYpa, pa3uyumasi oJ| 3JIEKTPOHHOM MHKPOCKOTIOM; 0) CTPYKTypa, pa3induMast o
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3inuyuMasi HeBOOPYKEHHOM IJ1a30M

3. YapHas BSI3KOCTh IIPOKaTa B HAMIPABJICHUSAX BIOJb U MOMEPEK

BOJIOKOH a) pa3nuyvaercs B 2 pasa; 0) paznuuaercs B 10 pa3; B) He

OTJIMYAETCS

3amanue Ne §

1. [Ipenen mpoYHOCTH MPOKaTa B HAMIPABJICHUSAX BIOJb U MOMEPEK
BOJIOKHA a) pa3nuyaeTcs B 2 pasa; 0) pasnuuaetcs B 10 pas; B) He
OTJIMYAETCS

2. 3epHO MeTaJlIa SIBJISETCS:

a) KpUCTaIJIOM; 0) KPUCTAITUTOM; B) IEGHTPOM KPHUCTAJUTH3AINH
3. TpaBnenue makponuinga



a) o0eclIBEUMBAET IIOBEPXHOCTH CIIaBa; 0) BBIABISET HEOAHOPOJHOCTh MAaKPOCTPYKTYPbI; B) OJIUPYET
HUTU(OBAHHYIO TOBEPXHOCTh

3ananue Ne 9

1. Menko3epHHCTas CTPYKTypa B JINTOM MeTajlie oopaszyercs

a) py ObICTPOM OXJIAXK/IEHUU; 0) IPU MEJUIEHHOM OXJIAXKJACHHUHU; B) IPU HAIIPABJIIEHHOM OTBOJIE TEIlIa
2. JIukBuganMen Ha3bIBAIOT:

a) HEOJJHOPOJAHOCTh XMMUYECKOTO COCTaBa; 0) KPUCTAIUTM3AIMIO CIIJIaBa; B) BEJIMYMHY 3€pEH MeTaia
3. KoapduruenT ynapHoi BSI3KOCTH

obo3Hauarot a) of; 0) 6; B) KCU

3ananue Ne 10

1. Konenuarsiii Ban JIBC pekomeHyeTCsl M3rOTaBIMBaTh:

a) U3 Mpokarta; 0) KOBKOW; B) TUTHEM

2. BonokHucras cTpyktypa aehOpMHUPOBAHHOTO METaJlIa BBISBIISETCS
peakTuBOM: a) riryookoro Tpasienus; 0) baymana; B) ['eiina

3. [Ipenen mpoyHOCTH MPH PACTSHKEHUU UMEET

pasmepHocTs a) MIla; 6) %; B) JIx/cm?

3amanue Nell

1. 30HaNbHYIO0 TUKBUIAIIUIO MOKHO YCTPAHUTh

a) OT)KHUTOM; 0) 00pabOTKOM JTaBIICHUEM; B) HEIB3S
2. KoaddurmeHT ynapHoit BA3KOCTH UMEET
pasmepHocts a) MIla; 6) %; B) x/m*

3. Bs3koe pa3pylieHne xapakTepu3yercs:

a) KPUCTALTUIECKUM H3JIOMOM;

0) BOJIOKHUCTHIM HU3JIOMOM

3amanue No 12

1. MUHHMATTBHBIC TIPUMECH cepbl U hocdopa COTCPKUT:

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

2. JleHapuTHAS JIMKBAIUS BBISIBIISICTCS

METOJIOM a) TJTyOOKOT'O TpaBJICHHSI; O)

baymana; B) ['eitna

3. OCHOBHBIMH XapaKTEPUCTHKAMH (PU3UKO-MEXaHHMYECKIX CBOWCTB CILIABOB

sBIstOTCA a) o-1,0,A; 6) 6f3,8,KCU; B) oeuc,y,p

3ananue Ne 130

1. YcanouHasi pakoBUHA CIUTKA (HOPMUPYETCS B:

a) 30HE MEJIKMX PaBHOOCHBIX 3€peH; 0) 30HE KPYITHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE KPYITHBIX
PaBHOOCHBIX 3€peH

2. 111 MakpoaHau3a CIIUTKOB U MPOKATa MPUMEHSIOT:

a) rmy0okoe TpaBieHue; 0) TpaBieHUE peakTuBOM baymaHna; B) TpaBieHue peaktuBoM [ eitHa

3. JICHOApUTHYIO JTUKBUIAIIMIO MOYKHO YCTPAHUTh:

a) 00paboTKOM JaBiIeHUEM; 0) OTXKUTOM; B) HEIIb35

3amanue Ne 14

1. JInst BBISIBJICHUS pacnpeICIICHHSI CEPhI B CTAJIN TIPUMCHSIIOT

a) rmy0okoe TpaBieHue; 0) TpaBieHUe peakTuBoM baymana; B) TpaBinenue peaktuBoM [ 'eitHa
2. YcaiouHasi pakOBHHA CIUTKA (popMHUpyeTCs:

a) B HaJaJie mpolecca KpUCTALTU3auy; 0) B KOHIIE TIPOIecca KPUCTAILTU3AINN; B) B TIPOIECCEe



OXJIKJICHUS CITIUTKA

3. XaoTHYHYIO OPUEHTAITUIO 3¢PEH B | 30HE CIIUTKA 00YCIaBIUBAIOT

a) HEOJJTHOPOTHOCTHIO pelibeda U3JI0KHHULIBI; 0) BRICOKAsi CKOPOCTh OXJIAXIACHUS; B) HAITPaBICHHBIN
TETTO0TBO/T

3amanue Ne 15

1. JInst BBISIBJICHUST pacnpeIeNICHHsI CEPhI B CTAIN TIPUMEHSIFOT:

a) nIyOoKoe TpaBlieHHe,; 0) TpaBleHHE peakTUBOM baymana; B) TpaBlieHHe peakTuBoM I eiiHa

2. Ycano4Hasi pakoBUHA CIIUTKA (hOpMUpPYETCS B:

a) HayaJje mpoliecca KpUucTauin3aluy; 0) KOHIE poliecca KPUCTAJUTH3AIIUN; B) MPOIECCE OXITaXKICHUS
CITUTKA

3. Xa0THYHYIO OPUEHTAIIMIO 3epeH B | 30HE CIIUTKA 00YyCIIaBIUBAIOT

a) HEOJJHOPOJIHOCTD pelibeda N3T0KHHMIIBI, 0) BRICOKAs CKOPOCTh OXJIAXK]ICHHS;, B) HAIPABJICHHBIN
TETTIO0TBO/]

3ananue Ne 16

1. Kakoii BuJ u3nomMa BO3HHKAET IMPU MHOTOKPATHBIX MTOBTOPHO-MIEPEMEHHBIX

Harpy3kax? a) yCTaJOCTHBIN; 0) BA3KHUK;

2. 11 MakpoaHaiu3a CBapHOTO COEIMHEHUS UCTIONIb3YIOT

a) TpaBiieHue peaktuBoM baymana; 6) TpaBieHue peaktuBoM I'eitHa; B) rimyOokoe TpaBiaeHUE
3. Kuakuil MeTamt o OTHOUMIEHUIO K TBEPAOMY METAJUTY UMEET yACIbHBIN

o0beM: a) 0oJbIIMiA; 0) MEHBIINI; B) paBHBIN

3ananue Ne 17

1. Kakyto CTpyKTypy UMEET CTalIbHOM CIUTOK?

a) BOJIOKHHUCTYIO; 0) JIEHIPUTHYIO

2.J1ns1 BBIABIIEHUS paciipeneneHus yriepoaa u gochopa B cTanu MPUMEHSIOT:

a) rmy0okoe TpaBiieHue; 0) TpaBieHUE peakTUBOM I eifHa; B) TpaBlieHHe peakTMBOM baymaHna
3. baecTsiyo NOBEpXHOCTh UMEET:

a) KPUCTAILTUIECKHH M3JI0M; 0) BOJIOKHUCTBINA U3JIOM

3ananue Ne 18

1. ITpu riry6OKOM TpaBJI€HUU UCIONb3YIOT:

a) COJITHYIO KUCIIOTY; 0) CEpHYIO KUCIIOTY; B) XJIOPUCTBI aMMOHMIA

2.B ycrnoBusx HampaBJIECHHOTO TEIUIOOTBOAA (POPMUPYETCS:

a) 30Ha MEJIKMX PaBHOOCHBIX 3€peH; 0) 30Ha KPYIHBIX OPUEHTHUPOBAHHBIX 3€PEH; B) 30HAa KPYIHBIX
PAaBHOOCHBIX 3€pEH

3.Xpynkoe pa3pyLIeHUE XapaKTepU3yeTCs:

a) BOJIOKHHCTBHIM M3JIOMOM; 0) KPUCTANIMYECKUM HU3JI0OMOM

3aganue Ne 26

1. Cyne¢un mapranna npu Temmeparype oime 1000 C:

a) MaacTuyeH; 0) IIaBUTCA; B) XPYIOK

2. Yo TaKkoe XJIaJHOJIOMKOCTB:

a) OXpyMmuuBaHUE MaTepuaa Mpu HU3KUX TeMIleparypax; 0) MpOoYHOCTh MaTepuaia Mpu HU3KUX
TEMIIEPATypax; B) YMEHBIIICHHE TBEPAOCTH MPU HU3KUX TeMIIepaTypax

3. UTo Ha3BIBAIOT CTPYKTYPOH MaTepuana:

a) BUAMMOE CTPOCHHE; 0) HaTM4YKe TPEUIUH; B) IEPOXOBATOCTh MOBEPXHOCTH



Tema: «Yraepoaucroie ctaam» (YK- 1)
buner Ne 1

1. Yro npexncrasisier co0oii ayCTeHUT?

a) TBepAbIN pacTBop yriepoza B Fe y; 6) TBepabiit pacTBop yriepozaa B Fe o; B) xumuueckoe
COEIMHEHHE

2. YKaXuTe UHTEPBAJI [10 COJIEPKAHUIO YIIIEPOia B CTAJIAX

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

3. K kakoMy KJ1acCcy 1Mo Ka4ecTBy OTHOCUTCA cTayib 607

a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHAas; B) BHICOKOKAUEeCTBEHHAS

bunet Ne 2

1. Kaky1o KpUCTaJUIMYECKYIO PEIIETKY UMEET Keyne30 — o7

a) I'LIK; 6) OLIK; B) pomOo3aprueckas

2. YTo mpoUCXOaUT IPHU HArpeBe B TOUKE S?

a)®—>A;0)I1 > A;B) A — 11

3. Kakue cBoiCTBa cTaqu OOBIYHOTO KauecTBa rapaHTUpyeT rpynmna A?

a) XUMHYECKHI cOCTaB; 0) MEXaHUYECKUE CBOWCTBA; B) MEXaHUYECKUE U XUMUYECKHM cOCTaB

buter Ne 3

1. Kakyro KpuCTaNINYECKYI0 PELIETKY UMEET JKEIE30 —

v? a) 'lIK; 6) OLIK; B) pombosaprueckas

2. UTo npouCXOAUT IIPH OXJIAXKIECHUU B TOUKE S?

a)®—->A;00)A—-1ILB)II— A

3. Uto o3HavaroT nudpsl B Mapke cranu Y127

a) TIOPSIIKOBBIN HOMED; 0) conep:kaHue yriaeposa B COTBIX %; B) COIepKaHUE yTIaepoa B AECATHIX %

buner Ne 4

1. KakoBa MakcumainbHasi paCTBOPUMOCTH YIJIepOoJia B ayCTEHUTE?

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

2. Kakas ¢aza BbensieTcsi B JOIBTEKTOUIHBIX CTAJSAX MPU BTOPUYHON KpHCTaIU3auu?

a) A;0) I; B) @

3. YUro o3HayaroT nudpel B Mapke craiau 45?

a) MOPSIKOBEII HOMED; 0) cofiepkaHue yriepoa B COTHIX %; B) coAepKaHHUe yTriiepoaa B IeCATHIX %

buter Ne 5

1. KakoBa MakcumainbHasi pacCTBOPUMOCTD yTiiepoJa B

deppurte? a) 0,8 %; 6) 0,008 %:; B) 0,03 %

2. Kakas (aza BeiensieTcs Ipy BTOPUYHOM KPUCTAIUIN3AIUH JI09BTEKTOUTHBIX

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

3. Yro o3HayaroT udpsl B Mmapke ctanu BCT3xn?

a) copiepkaHue yriaepoja B COThIX %; 0) coaepikaHue yriiepoia B IECATHIX %; B) IOPSIKOBBIH HOMEP

buner Ne 6

1. Kakumu cBoiicTBaMu 00J1aaeT EMEHTUT?

a) Beicokas turactuaHocTh 1 HB 8000 MIla; 6) TBepaocts HB 8000 MIla; B) TBepmocts HB 2000
MIla

2. Kak uzMeHsieTcs coqiep;kaHue yriepojia B TBEpIoi (pase npu nepBUYHON

KPUCTAJUIM3ALUU JOIBTEKTOMAHBIX CTaICH?

a) YMEHbINIaeTcs;, 0) yBEIMUUBACTCS; B) HE U3MEHSICTCS

3. Kak Ha3bIiBaeTcs ctanb ¢ cogepxkanuem yriepoaa 0,30

%? a) noABTEKTOMIHAS; O) YBTEKTOUTHAS; B)

3a3BTEKTOMIHAS

buier Ne 7

1. Ckomnbko yriepoja B



uementute? a) 0,8 %; 0) 2,14 %; B)

6,67 %

2. Kak n3MeHsieTcs KOHIIGHTpauus yriepoaa B (eppuTe Ipyu BTOPUUHON
KpUCTa/UTH3aIMn? a) yMEHBIAeTCs; 0) YBEIIMUNBACTCS; B) HE U3MEHSICTCS
3. K kakoMy KJ1accy mo Ka4yecTBy OTHOCHUTCS cTasib Y 10A?

a) 0OBIYHOTO KauecTBa; 0) BHICOKOKaYeCTBEHHAs; B) KaUeCTBEHHAS

buner Ne 8

1. U3 xakux ¢a3 cocTOUT nepint?

a)Aud; 6)dull;B) Aull

2. Kak u3MeHseTcs KOHIIEHTPAlKsl YIJIepoaa B ayCTEHUTE NP BTOPUYHON
KPUCTAJUIM3ALMH 3a9BTEKTOUIHBIX CTaJIEeh?

a) YMEHbIIIaeTcs;, 0) yBEIMUUBACTCS; B) HE U3MEHSICTCS

3. K xakoMy Kiaccy 10 Ha3HaUEHUIO0 OTHOCUTCSI CTajlb

V7?7 a) KOHCTPYKIMOHHAs; 0) UHCTpyMEHTaJIbHAs

buner Ne 9

1. B 4éM cyTh 3BTEKTOUTHOTO MIPEBpAIICHHUS?

a) (heppuT BBIIEISIECTCS U3 AyCTEHUTA; 0) ayCTEHHUT MPEBPAILACTCS B NEPIINT; B) IEMEHTUT BBIJCISACTCS
U3 ayCTEeHHUTA

2. U3 xakoii (assl BeIAEIACTCS

L1117 a) @; 6) A; B) XK

3. Uto o3Ha4aroT UM psl B MAPKUPOBKE cTaimu 357

a) coJiepKaHue YIriieposa B COThIX %; 0) conepkaHue yriepoja B JecAThIX %o; B) HOPSAKOBBIM HOMEp

buner Ne 10

1. Yto coboii mpeacTaBiIsieT IEMEHTHUT?

a) TBEpIbIK pacTBOp yrieposa B Fe a; 6) MeXaHMUECKYI0 CMECh; B) XUMHUYECKOE COCIMHCHHCE,
2. U3 kakux a3 cocrout ctanb 40 npu KOMHATHOM

temriepatype? a) D ull; 6) D u A; B) D u 1]

3. Kak Ha3wIBaeTcs CTasib, €CJIM MIPU KOMHATHOM TEMIIEPAType €€ CTPYKTypa

[T+11I1? a) aBTeKkTOMHAS; 0) 3a9BTEKTOUIHAS, B) TOOBTEKTOMTHAS

bunter Ne 11

1. Kakas u3 yka3aHHbIX (a3 UMEET caMy BBICOKYIO

TBepaocTh? a) D; 6) A;B) 1]

2. U3 kakux a3 cocrout cranp Y11 nmpu koMHaTHOU

temriepatype? a) D u I1; 6) A u Ll; B) ® u 11

3. Uto o3HavaroT mudpsl B Mapke ctanu bCTSkn?

a) coJiepXKaHue YIIIepoa B COTHIX %; 0) coepkaHue yrieposa B JecAThIX %; B) MOPSAKOBBIM HOMEp

buner Ne 12

1. Yto mpeacTaBnsieT co0oii ayCTeHUT?

a) TBepAbId pacTBOp yriaepoaa B Fe y; 0) TBepablii pacTBop yriepona B Fe a; B) MEXaHHYECKYIO CMECh
dull

2. Kakas ¢aza BbaensieTcsi Ipyu BTOPUIHON KPUCTATUTH3AINH TIO3BTEKTOUTHBIX

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

3. Uro o3HavaroT mudpsl B Mapke ctaim BCtédcen?

a) cojiep KaHue yriepoja B COThIX %; 0) MOPSAKOBBIA HOMEP; B) OTHOCUTENBbHOE yITHHEHHE O %



Buier Ne 13

1. Yro coboii npeacrasisiet Gepput?

a) TBepblil pacTBOp yriaepona B Fe y; 6) TBepablil pacTBop yriepona B Fe a; B) xumuueckoe
COeIMHEHUE

2. Kakas (haza BeiensieTcst IpH BTOPUYHOM KPUCTAIUTM3AIUH 3a3BTEKTOUTHBIX

craneit? a) @; 6) A u @; B) L[]

3. Crasib uMeeT CTPYKTYpy MEPIIUT, KaK OHa

Ha3bIBaeTCs? a) JOIBTEKTOUIHAS; 0) 3a3BTEKTOUIHAS; B)

HBTEKTOUIHAS

buner Ne 14

1. KakoBa MakcuMainbHasi paCTBOPUMOCTD yIJIepoja B peppute Mpu TeMiepaType

727°C? a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe mpeBpaliieHre mMpoOUuCcCX0oUT IIPH HArpeBe B TOUKE

S?a)® —> A;0)I1 - A;B) A — 11

3. Yro o3HavaroT nudpel B Mapke ctanu Y 8?

a) CoJIep:KaHKe YIJIepO/ia B COThIX %; 0) MOPSIAKOBBIM HOMEP; B) COJIEpKAHUE YTiepoa B AECATHIX %

Tema: «3akanka n ornyck» (OIIK- 5)

3amanue Ne 1

1. Kakue npeBpalieHust IpoUCcXoIAT IPU TEMIIEPATYPE

Acl?a) Il — A; 6) A — II; B) u3 aycTeHUTa BbIIENIAETCS

epput

2. Yto Ha3bIBaeTCs 3aKAJIKOU?

a) HarpeB BhIIIIE TEMIIEpaTyp (a30BbIX MPEBPALLICHUN U MEJUIEHHOE OXJIaX/IeH!e; 0) HarpeB BhIIIE
Temnepartyp (a3oBbIX MpeBpalLEHUI 1 ObICTpOe OXJIaXKIeHHE; B) HarpeB 10 Acl u 6bicTpoe
OXJIAKJCHUE

3. Kakas cTpyKkTypa noay4aercst Mocjae HU3KOro

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

3ananue Ne 2

1. Kakue npeBpaiiieHust IpOUCXOIST B CTAIH MPU TEMIIepaType

Acl?a) Il — A; 6) A — II; B) bepput pacTBopsieTcsi B ayCTEHUTE

2. Yto Ha3bIBaeTCA OTITYCKOM?

a) HarpeB 3aKaJeHHOM ctaimu > Acl u oxylaxkaeHne Ha Bo3ayxe; 0) HarpeB 3akajieHHoM ctanu < Acl u
OXJIAKJICHUE Ha BO3JyXe; B) HArPEB 3aKaJCHHOM CTalu > Ac3 U OXJIaKJIeHHE Ha BO3yXe

3. Kakast cTpykTypa moiay4daercs mocjie CpeaHero

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

3amanue Ne 3

1. Kakoe npeBpaiiieHre MpoUCXOIUT B CTANISIX MpHU Temmeparype Ac3?

a) MepJIUT IPEeBpaIaeTCs B ayCTEHUT; 0) ayCTEHUT MPEBpaIaeTCs B MEPIUT; B) PeppHUT pacTBOpsieTCS B
ayCTCHUTE

2. Yto Ha3bIBa€TCS OTKUTOM?

a) HarpeB BBIIIEC TEMIIEPATYPHI (a30BBIX MPEBPAIICHAN U OXJIAKICHHE BMECTE C IeUbi0; 0) HarpeB BHIIIIE
TeMrepaTypbl (Ga30BbIX IPEBPAIICHUN U OXJIAKICHHE Ha BO3yX€E; B) HArPEB BBIIIE TeMIIEpaTyphl (a30BbIX
IIPEBPALIECHUI U OXJIaXKICHHE B BOJIE

3. Kakas ctpykTypa noiydaercs 1nocie BbICOKOTO

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

3ananue Ne 4
1. Kak 0603HauarTcss KpUTHUECKHE TEMIIEPATYPhI Y JOIBTEKTOMIHBIX CTaJel MpHU HarpeBe?



a) Arl, Ar3; 6) Acl, Arl; B) Acl , Ac3

2. Yem oTnuyaeTcs KpucTalMueckas pererka M3ak. or Motm.?

a) popmoli IeMeHTHTa; 0) CTENEHBIO TETPArOHATHHOCTH; B) CTEIICHBIO TUCTICPCHOCTH

3. Kaxkas TepmooOpaboTka ObL1a mpoBeieHa, eciu y ctanu 50 momydeHa ctpykrypa M3zak + T3ak?

a) 3ak. t Harp. > Ac3; V oxi. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi. > V Kkp.; B) 3ak. t Harp. > Acl; V oxi1. >V
Kp.

3ananue Ne 5

1. Yro ob603HayaeT UHIEKC « T » B 0003HAUEHUU KPUTHUYECKHUX

Temrneparyp? a) mporecc Harpesa; 0) BBIIEP)KKY IIPU HarpeBe; B) Mpolece

OXJIQKICHUS

2. Yro Ha3bIBaeTCA yJIydlIEHUEM?

a) 3aKasika + HU3KUHU OTIIyCK; 0) 3aKayika + CpeHUI OTIYCK; B) 3aKaJika + BBICOKUH OTITyCK
3. Ilpu kakoii TeMepatype NpoBOAUTCS CPENHUN

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

450°C

3ananue Ne 6

1. Ha 9o yka3pIBaeT UHIEKC « C » B 0003HAYCHUH KPUTHIECKUX TeMIepaTyp?
a) mpoliecc HarpeBa; 0) MPOLEeCcC OXJIAKIACHHUS; B) BBIACPKKY IPU HArpeBe

2. Kakyro CTpyKTypy UMEET CTajb Iocie

yinyuamenus? a) Mo; 6) M3; B) Co

3. Kakas ctpykTypa numeeT Hanbosiee BHICOKYIO

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

3ananue Ne 7

1. YUto Ha3bIBaeTCs 3aKaJIKOU?

a) HarpeB BBITIE TeMIepaTyp (Ha30BBIX MPEBPAIICHUI H MEUICHHOE OXJIaX/IeHNE; 0) HarpeB BHIIIIC
Temrepatyp (a3oBbIX MpeBpalleHui 1 ObICTPOE OXJIaXKIeHUE; B) HarpeB 10 Acl 1 ObIcTpoe OXJIaXKIeHUE
2. Kak u3aMeHs0TCs XapaKTePUCTHKU TIPOYHOCTH, TBEPIAOCTH IPU

OTIyCKe? a) BO3PACTAIOT; 0) HE U3MEHSIOTCS; B) TIOHIKAKOTCS

3. Ilpu xakoiil TeMiiepatype MpOBOJUTCS BBICOKUI

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

650°C

3ananue Ne §

1. Kakoe npeBpainienne mpoucxXoauT B CTAISIX Mpu Temmeparype Ac3?

a) MepJIUT IPEeBpaIIaeTCs B ayCTEHUT; 0) GeppUT pacTBOPSIETCA B ayCTEHUTE; B) ayCTEHUT MPEBPAILAETCS B
MIEPJIAT

2. Kakas cTpykTypa uMeeT Hanboliee BHICOKYIO YAapHYIO

Bs3kocTh? a) Co; 0) I1; B) To

3. Kakyto cTpyKTypy UMEET CTajib Iocie

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

3aganue Ne 9

1. Kakoe npeBpailieHre MPOUCXOIUT B JOIBTEKTOUIHBIX CTAIAX MpHU Temneparype Ar3?

a) U3 ayCTeHHTA BhIIesieTcs pepput; 0) peppuT pacTBopsieTCs B ayCTEHUTE; B) ayCTEHUT NPEBPAIIACTCS B
MEPJIUT

2. Kakoii pexxuM TepMooOpabOTKH HA3bIBACTCS YIydIlIeHueM?

a) 3aKajka + HU3KUN OTIYCK; 0) 3aKajka + BBRICOKUN OTITYCK; B) 3aKajika + CpeIHUI OTITyCK

3. Kakas cTpyKkTypa noay4aeTcst Mocjae HU3KOro

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



3amanme Ne 10

1. Kakoe npeBpallieHre NPOUCXOIUT B CTANSIX MpU Temneparype Acl?

a) ayCTEHHT MPEBPAIIACTCS B TIEPJINT; O) TIEPIIUT MPEBPAIIACTCS B AyCTCHUT; B) U3 AyCTCHUTA BBIACISACTCS
eppuT

2. Yrto Ha3bIBaETCI HOpMAIU3ALIUEH?

a) Harpes Bbllle Ac3 1 Acm U OXJIaX/I€HHE B BOJie; 0) HarpeB Bbllle Ac3 1 Acm M OXJIaX/I€HNUE Ha BO3/1yX€E;
B) HarpeB HIke Acl 1 oXnaxkaeHue B BOje

3. Kakas cTpykTypa 1moiay4daercst mocjie CpeaHero

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

3amanme Ne 11

1. Kakoe mpeBpalieHe NpoucXoIuT B CTalu pu Temneparype Acl?

a) MIepIUT IPEBPAIIACTCA B AyCTEHUT; 0) GeppUT BBIACISICTCS U3 ayCTEHUTA; B) ayCTCHHUT MPEBPAIIACTCS B
MEPJIUT

1. Kak u3MeHSI0TCS XapaKTepUCTUKH MPOYHOCTU U TBEPJIOCTU IIPU OTITyCKe?

a) MOHMWXAIOTCS; 0) MOBBIILAIOTCS; B) HE U3MEHSIOTCS

1. Kakasi cTpyKTypa MojaydaeTcs Mocjae BHICOKOTO OTIycKa?

a) Mo; 0) Co; B) To

3amanue Ne 12

1. Yro Ha3bIBaeTCA yJIydlIEHUEM?

a) 3aKajiKka + BBICOKHUHU OTITYCK; 0) 3aKayika + HH3KUH OTITYCK; B) 3aKajlka + CPEeIHUH OTITyCK
2. Ilpu kakol TemMnepaType MPOBOJUTCS HUZKUN

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

350°C

3. Kakas ctpykTypa umeeT HanboJsiee BbICOKYIO yJIapHYIO

Bs3kocTh? a) Mo; 0) Co; B) To

3amanue Ne 13

1. YUto Ha3bIBaeTCS OTKUTOM?

a) HarpeB BhINIE TeMIeparyp (a3oBBIX MPEBPAIEHUN U OXJIAXKICHIE BMECTE C TIeUbl0; 0) HArpeB BHITIE
Temrneparyp (pa3oBbIX NPEBPAILIECHUI U OXJIaX/IEHUE B BOJIE; B) HarpeB BhILIE TeMIeparyp (HazoBbIX
IIPEBPALICHUI U OXJIAXK/IEHUE Ha BO3/lyXe

2. Kakas cTpykTypa umeer HauOoJsiee BHICOKYIO

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

3. Ilpu kakoii TeMepatype NpoBOAUTCS CPENHUN

ormyck? a) 350 — 500°C; 6) 200 — 500°C; B) 500 —

650°C

3ananue Ne 14

1. Uto Ha3bIBaeTCs 3aKaJIKOM?

a) HarpeB ctaiu 10 Acl u ObICTpoe oXJaxAeHHe; 0) HarpeB CTAJIM BhIIIE TeMIepaTyp Gha3oBbIX
MIPEeBpAICHI U MEJICHHOE OXJIAXK/ICHUE; B) HATPEB CTAJH BBIIIE TeMIlepaTtyp (a3oBbIX MpEeBpaIIeHUu U
OBICTPOE OXJIAKICHUE

2. Kakyto cTpyKTypy UMEET CTallb OCIe

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

3. IIpu kako# Temneparype NpOBOJUTCS BBICOKUN

otmyck? a) 350 — 500°C; 6) 500 — 650°C; B) 500 —

700°C



Tema: «IIpokanuBaemocts ctanamw» (OIIK- 5)

3amanne Ne 1

1. Kakoe BiusiHME HA MPOKAJIUBAEMOCTh OKa3bIBAIOT JIETUPYIOLIUE

3JIEMEHTBI, PACTBOPECHHBIC B ayCTEHUTE?

a) YBEIMYUBAIOT MTPOKAIUBAEMOCTh; 0) YMEHBIIIAIOT MPOKAIUBAEMOCTh; B) HE BIUSIOT
2. Kakast 3aBUCUIMOCTb MEKIy VKp 3aKallKi U MPOKATUBAEMOCTHIO?

a) 3aBUCUMOCTH HET; 0) MpSAMOIIPOTNIOPIIMOHAIbHAS; B) 0OPaTHOMPONOPIIMOHAIbHAS
3. Kputnueckuii tuameTp 3aroTOBKU OMPEIEIISIOT:

a) Mo HoMOoTpamMMe; 0) 10 KPUBOHM MPOKAITMBAEMOCTH; B) SKCIIEPUMEHTAIHHO

3ananue Ne 2

1. Kakas crans umeet Ooinee rimy0oKyro npokaiuBaeMocTs: 40X unu
40XHM? a) 40XHM; 6) 40X; B) OQMHAKOBYIO

2. Kakas nnaBka cranu 38X umeet Oosee riry0oKyro
npokanuBaeMocTb? a) ¢ 3epHoM Ne 10; ©) ¢ 3epHom Ne 3; B) ¢ 3epHOM
Ne 6

3. B koopauHarax «TBEpIOCTb-PACCTOSIHUE OT TOPLIA» CTPOST KPUBBIE:
a) 3aKaNIMBAEMOCTH; 0) IPOKATMBAEMOCTH ; B) OXJIAXKICHUS

3ananue Ne 3

1. CnocoOHOCTH CTajIM MOTy4aTh BHICOKYIO TBEPAOCTh IIPU 3aKAJIKE

Ha3bIBAETCS: a) MPOKAIMBAEMOCTHIO: 0) 3aKAJIMBAEMOCTHIO; B) TOBEPXHOCTHOM

3aKaJIKOU

2. Kakas ctanp Oyzaer uMeTh OoJiee BBICOKYIO yapHyto BsizkocTh (KCU) mocie
yaydieHus: ctainb I, uMeromas no BceMy ceueHuto ctpykrypy Cotm mnu crains I,
uMeroIas Ha nosepxHoctu usaenus Corn , a B cepaueBute — C3?

a) ctaisb [; 6) crans II; B) ctanms [ 1 crans I OyayT uMeTh OAMHAKOBYIO YAAPHYIO BSI3KOCTh
3. Kputuueckuit iuamMeTp onpeaensoT METOI0M:

a) IOBEPXHOCTHOM 3aKajKu; 0) TOPIEBOM 3aKaIKH; B) 00bEMHON 3aKaIKU

3ananue Ne 4

1. 3akanuBaeMOCTb CTaJIU 3aBUCUT:

a) OT COJePKAHUS JIETUPYIOIIUX IEMEHTOB B CTAIM; 0) OT CKOPOCTH OXJIAXKJICHHSI CTaJIU IPU
3aKaJIke; B) OT CO/IEp KaHM YIJIepoJa B CTAIU

2. lHopoiHbIe BKIIFOUECHHS TIOHIKAIOT MPOKATMBAEMOCTD, T.K.:

a) YCKOPAIOT NPEBpAILlEHUE ayCTEHUTAa B MAPTEHCUT; 0) TOPMO3AT IIPEBPALIICHUE ayCTCHUTA B
MapTEHCHUT; B) CIyXaT JONOJHUTEIbHBIMU LIEHTPAMH NEPIUTHOTO MPEBPAIIECHUS ayCTEHUTa
3. UeM omnpenenseTcs: TBEPAOCTb MOJyMapTEHCUTHON 30HbI?

a) KOJINYECTBOM MapTEHCHUTA 3aKaJKH; 0) KOJMUECTBOM YIJIEPO/a B CTAJIH; B) COJEPKAHUEM
JETUPYIOIIUX 3JIEMEHTOB B CTaJIN

3ananue Ne 5

1. YTto Ha3bIBaETCs MPOKATHMBAEMOCTHIO?

a) CIIOCOOHOCTH CTaJI 00Pa30BBIBATH MIPH 3aKAJIKE CTPYKTYPY MEPIUTHOIO TUIIA HA ONPEEICHHYIO
rIyOuHY; 0) CIOCOOHOCTH CTaJIM 0OPA30BBIBAThH MIPH 3aKAJIKE B CEPJIIIEBUHE aYCTCHUT; B)
CTIIOCOOHOCTH CTaJIM 00Pa30BBIBATH NPH 3aKAJIKe MAPTEHCUTHYIO CTPYKTYPY Ha OIpEIEIIEHHYIO
TITyOUHY

2. B 0PBTEKTOMTHBIX CTANISAX C YBEITUUEHUEM COJIEP)KAHHS yTiepoaa

MPOKAJIMBAEMOCTh: @) TIOBBIIIACTCS; 0) MOHMKACTCS; B) HE U3MECHSETCS

3. B Kakux KoOpauHaTax MOCTpOoeHa HOMOTpaMMa JIJIsl ONIpeeNIeHHs] KPUTHUECKOTo tuamerpa?
a) Temreparypa — BpeMs; 0) KpUTHUECKUI THaMeTp — PACCTOSTHUE OT TOPIIA; B) TBEPIAOCTh —
paccTosiHUE OT Topla



3aganue Ne 6

1. Mexay MpoKaTMBaeMOCThIO M KPUTHIECKON CKOPOCTHIO 3aKaJIKM HAOJI01aeTCs

a) IPSMO MPOIOPIIOHANIbHAS 3aBUCUMOCTD; 0) 00paTHO MPONOPLHUOHATIBHAS 3aBUCUMOCTb; B)
KBaJ[paTU4Has 3aBUCIMOCTb



2. Kakoe BiusiHuE Ha MPOKAJIMBAEMOCTh OKA3bIBAIOT HEMETANINYECKUE BKIIOUECHUSA?

a) YMEHBIIAIOT MPOKAIMBAEMOCTb; 0) YBETUYHUBAIOT MPOKAINBAEMOCTh; B) HE

BIIUSIIOT

3. Uto siBseTCS KpUTEPUEM IPOKATMBAEMOCTH?

a) MOBEPXHOCTHAs TBEPJIOCTh CTaJIM MOCIHE 3aKaJIKH; 0) KPUTUYECKUHN AUAMETP; B) TBEPAOCTh
CEpALIEBUHBI CTAJIN N1OCJIE 3aKAJIKH

3amanue No 7

1. Kakas 3aBUCUMOCTb MEXIy YCTOMUNBOCTBIO ayCTEHUTA U MPOKAINBAEMOCTHIO?

a) oOpaTHO MPOMOPIMOHANIbHAS; 0) MPSAMO MPOMOPIIMOHATBHAS; B) 3aBUCUMOCTH HET

2. [Touemy npoKaIMBaeMOCTh B HACJIEJCTBEHHO KPYITHO3EPHUCTON CTAlIM BBIIIE YEM

B MEJIKO3EPHUCTOMN?

a) MOTOMY YTO MEHbIIIEe IEHTPOB NEPIUTHOTO MPEBPALICHHS AyCTEHUTA; 0) MOTOMY 4TO OOJIbIIIE
[IEHTPOB TIEPIUTHOTO MIPEBPAICHHS AYCTCHHUTA; B) B KPYITHO3EPHUCTOM CTAN YCKOPSIETCS
MapTEHCUTHOE MPeBpaICHIE

3. Kakas cranb uMeeT 6oJiee BHICOKYIO 3aKaTMBAEMOCTh: cTainb 20 win Y8?

a) cranb 20; 0) Y8; B) 0IMHAKOBYIO

3amanue Ne 8

1. CriocoOHOCTh cTanu 00pa30BBIBATh MPU 3aKaJIKE MAPTEHCUTHYIO CTPYKTYpY Ha
OIIpeJIeTICHHYIO TIIyOHHY MO CEYSHUIO Ha3bIBAIOT:

a) 3aKaJMBA€MOCTBIO; 0) MPOKATMBAEMOCTHIO; B) IIOBEPXHOCTHOM 3aKalIKOM

2. Kakoe BiusiHEE Ha MPOKAJIMBAEMOCTh OKa3bIBACT BEJIMUYMHA HACIIEICTBEHHOTO 3epHA
cTanu? a) 4eM MeJlb4e 3€pHO, TeM OO0JIbIlIEe IPOKATUBAEMOCTD; 0) UeM KpYITHEE 3€pHO, TEM
OoJTbIIIe TPOKANTMBAEMOCTH; B) HACJIEICTBEHHOE 36pHO HE BIMSET Ha MIPOKATMBAEMOCTb

3. Kakas crane Y8 win Y10 npu onTumanbHOE TeMIIEpaType UMeeT 0oJiee

TITyOOKYIO MTPOKATUBAEMOCTH?

a) ¥8; 6) V10; B) 01MHAKOBYIO

3amanue Ne 9

1. Yto Ha3bIBaeTCA MOTYMAPTEHCUTHON 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% II
2. Kakoe BIMsiHAE OKA3bIBAIOT HA MPOKAIIMBAEMOCTh OKCHJIBI M HHTEPMETAIUINIbI?

a) YBEIMYUBAIOT [TPOKATUBAEMOCTh;0) YMEHBILIAIOT MPOKATUBAEMOCTh;B) HE

BITUSIIOT

3. Kakas cranp umeer 0oJiee rryOoKyro

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

3ananue Ne 10

1. YUto Ha3bIBaeTCSI KPUTHUECKUM JUAMETPOM?

a) MaKCHUMaJIbHBIA JHUAMETP 3arOTOBKH, KOTOPBIM MPOKAIMBACTCS J0 MOTYMapTETCUTHOM CTPYKTYPhI
B cepAleBuHe;, ©) MHUHUMAaJbHBIM JMaMeTp 3aroTOBKM, KOTOPBI  MpOKaluBaeTcs [0
MOJTyMapTEHCUTHON CTPYKTYPhI B CEPALICBUHE

2. JlerupoBaHHas CTaJlb UMEET BBICOKYIO TPOKATUBAEMOCTb, €CJIH JIETUPYIOLIUE IIEMEHTHI

a) paCTBOPEHBI B ayCTEHUTE; 0) HAXOAATCS B COSMHECHUSAX KapOUIOB U HHTEPMETAILTUIOB; B)
pacTBOPEHBI B ayCTEHUTE, a TAK)KE HAXOASTCSA B COEIUHEHUSX KapOUJA0B U HHTEPMETAILITHIOB

3. Kakas nmaBka cramu 25XI'T umeer 6onee riny0oKyro

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

3ananue Ne 11

1. OT 4ero 3aBUCHT TBEPAOCTH MOTYMaPTEHCUTHOU 30HBI?

a) OT CoepKaHUs yTIepo/ia B CTalu; 0) OT COEp KaHUS JIETUPYIOIINX 3JIEMEHTOB B CTAJIH; B) OT
KOJIMYECTBO MapTEHCUTA



2. IlpokanuBaemMoCTh HACIEICTBEHHO KPYITHO3EPHUCTOM CTAM BHIIIEC Y€M MEITKO3EPHUCTOMH,
MOTOMY YTO:

a) B KPYIMHO3EPHUCTON CTAIM YCKOPSETCS MapTEHCUTHOE TpeBpallieHne; 0) 60IbIIe EHTPOB
MEPIUTHOTO MPEBPAIEHUS ayCTEHUTA; B) MEHBIIIE LIEHTPOB MEPIUTHOTO MPEBPAILICHUS ayCTEHUTA
3. Kakas cramu umeet 6ojiee TiIyO0OKy0 pokaimBaeMocTh: ctanb [ ¢ Vkpl = 100°/cex nnm crans 11
¢ Vkpll =200°/cex?

a) OJIMHAKOBY10; 0) ctanb [; B) ctams 1

3amanue Neo 12

1. Yto Ha3bIBaETCs 3aKATMBAEMOCTHIO?

a) CIIOCOOHOCTH CTaJIM 00Pa30BBIBaTh MAPTCHCUTHYIO CTPYKTYPY Ha ONPENICTICHHYO TIIyOuHY; 0)
CIIOCOOHOCTH CTAJIU MOJTy4YaTh BHICOKYIO TBEPAOCTD MPH 3aKAJKE; B) CIOCOOHOCTh CTaJIN
00pa30BBIBATH MEPIUTHYIO CTPYKTYPY MPH 3aKaIKe

2. Kakas muiaBka cranu 45 umeet 6osee Tiy0oKyro

pokanuBaeMocTh? a) ¢ 3epHOM Ne 3; 6) ¢ 3epHOM Ne 6; B) ¢ 3epHOM

Ne 8

3. IIpokanuBaeMOoCTh T0OIBTEKTOUIHON CTAJIN MO CPABHEHUIO C

329BTEKTOU/IHOM a) OoIbIle; 0) MEHbIIE; B) OJIMHAKOBA

3amanue Ne 13

1. TBepAOCTh MOTYyMAaPTEHCUTHOM CTPYKTYPBI 3aBUCHUT OT:

a) COJIEp>KaHMsl yIiiepoa B CTaJIN;0) coiepKaHusl JIETUPYIOLIUX 2JIEMEHTOB B CTaJIU;B) KOJIUYECTBA
MapTEHCHUTA 3aKAJIKH

2. Kakas ctams umeet 6osiee Tiry0OKyr0 TpoKaauBaeMocTh: cTaib 50 wim S0XDA?

a) cranb 50; 0) SOXDA; B) 0TMHAKOBYIO

3. Kakoe BnusiHHE Ha MPOKATMBAEMOCTh OKa3bIBAIOT BKIIIOUAHUS KapOUI0B?

a) YMEHBIIAIOT MPOKAIUBAEMOCTh;0) YBEITHUUBAIOT MPOKATUBAEMOCTb; B) HE BIUSIOT

3ananue Ne 14

1. Mexny yCTOWYMBOCTBIO ayCTEHUTA U IIPOKAIMBAEMOCTBIO CYLIECTBYET:

a) MPsIMOIIPONOPLIMOHANIbHAS 3aBUCUMOCTh; 0) 00paTHONPONOPIMOHANIbHAS 3aBUCUMOCTD; B)
KBaJIpaTU4YHas 3aBUCUMOCTh

2. lHOpOoiHBIE BKIIFOUEHMSI, HEPACTBOPEHHBIE B AyCTEHUTE

a) yBEITMUMBAIOT MPOKATMBAEMOCTb; 0) YMEHbIIAIOT IPOKATMBAEMOCTh; B) HE BIMAIOT Ha
MIPOKAJIMBAEMOCTD

3. B Kakux KoopauHaTax CTPOST KPUBBIE IPOKATUBAEMOCTHU ?

a) TBEPAOCTh — PACCTOSIHUE OT TOpLa; 0) TemMneparypa — BpeMsl; B) TeMIIEpaTypa — KPUTHUECKHIA
JUaMETP

3amganue Ne 15

1. B xoopauHaTax «IuaMeTp 3aroTOBKM — PACCTOSIHUE OT TOPLA» CTPOSIT:

a) IuarpaMMmy IpoKaJIuBaeMOCTH; 0) HOMOTPaMMY; B) KPUBYIO OXJIaXACHUS

2. Kakas mnaBka cranu 18XI'T umeer Gomnee riy0oKyro

MpoKauBaeMocCTh? a) ¢ 3epHOM Ne 4; 6) ¢ 3epHoM Ne 7; B) ¢ 3epHOM Ne §

3. [Ipu onpeneneHny MPOKAIMBAEMOCTH 3a TNTyOUHY 3aKaJeHHOW 30HbI IPUHUMAIOT 30HY
CO CTPYKTYpOM:

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

3ananue Ne 16

1. IIpokanuBaeMOCTb 3a3BTEKTOMHOM CTAJIN IO CPABHEHUIO C

ABTEKTOHIHOM a) O0JbIle; 0) MEHBIIIE; B) HE U3MEHSETCS

2. Yro Ha3bIBAECTCA KPUTHUECKUM JTUAMETPOM?

a) MaKCUMaJIbHBIN IMAMETp 3arOTOBKHU, KOTOPBIA MPOKAINBACTCS 10 MOTYMAaPTEHCUTHONW CTPYKTYpPHI B



cepIeBUHE; 0) MUHUMAIILHBIN THAMETP 3ar0OTOBKH, KOTOPBIH MPOKATMBACTCS J0 MOTYyMApTCHCHUTHON
CTPYKTYPHI B CEP/IIICBHHE;

3. 3aKkanMBaeMoCTh CTalK Y 8 MO CpaBHEHHUIO cO cTanbio 30

a) OonbIie; 0) MEHbIIE; B) HE U3MCHICTCS

3ananue Ne 17

1. Kputnueckuil auameTp 3aroTOBKH HAXOJST:

a) SKCIIEPUMEHTAIbHO; 0) 0 HOMOTpaMMe; B) 110 KPUBOM MPOKaJIMBAEMOCTH

2. Kakas ctanp umeet 6osiee rTyOOKyrO MPOKATMBAEMOCTh: CTainb 30 win

30XT'CA a) ogunakoByto; 0) cranb 30; B) 30XI'CA

3. KapOupl v OKCHABI TOHWKAIOT MPOKATHUBAEMOCTb, T.K.:

a) TOPMO3ST MPEBpAIICHHE AyCTEHUTa B MAPTEHCHUT; 0) CIIyKaT JOMOJHUTEIbHBIMU [IEHTPaMHU
MEPIUTHOTO MPEBPAIEHHS ayCTEHUTA; B) YCKOPSIOT MPEBpAIlCHHE ayCTeHUTa B MAPTEHCUT

3amanue Ne 18

1. Kakas cranp umeet 0oJiee BHICOKYIO 3aKaTuBaeMOCTh: cTtaib 20 umu Y 8?

a) cranb 20; 0) Y8; B) 0IMHAKOBYIO

2. Yto Ha3bIBAaETCS MPOKATMBAEMOCTHIO?

a) CIOCOOHOCTD CTau 00pa30BHIBATH MPH 3aKAIKE ayCTCHUT Ha ONPEACIICHHYIO IITyOnHY; 0)
CTIIOCOOHOCTH CTaJIM 00Pa30BBIBATH MPH 3aKAJIKE MAPTEHCHUT Ha ONPEACTICHHYIO TIIyOHHY; B)
CHOCOOHOCTH CTall 00Pa30BBIBATH MPH 3aKAJNKE CTPYKTYPY MEPIUTHOTO TUIIA HA OTMPEIEICHHYIO
rIyOuHy

3. C yBenuueHueM pa3Mepa 3epHa ayCTeHHUTa

MPOKAIMBAEMOCTh @) YMEHBIIIaeTCsl; 0) YBEIMUMBAETCS; B) HE

U3MEHSETCS

3amanue Ne 19

1. JlerupoBaHHas CTalb UMEET BBHICOKYIO MPOKATMBAEMOCTb, €CIIU JIETHPYIOIIHE SIEMEHTHI:

a) paCTBOPEHBI B AyCTEHUTE M HAXOISATCS B COCTUHEHHSIX KapOHUIOB U HHTEPMETAIUTH/IOB; 0) HAXOASITCS
B COCJMHEHUIX KapOUI0B U HHTEPMETAIUIAIOB; B) pACTBOPCHBI B ayCTCHUTE

2. Kakas crams umeer 0oiee Tiy0oKyro mpokanuBaeMocTh: cTalb I ¢ Vikpl = 100°/cex wnmm crans 11

¢ Vkpll= 10°/cex

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

3. KakuMm MeToJIoM OTpeIessIFOT KpUTHYSCKHI TuameTp?

a) 00BEMHOM 3aKalIKK; 0) TOPIIEBOM 3aKAJKH; B) TOBEPXHOCTHON 3aKaJIKU

Tema: «Hyryns» (YK- 1)

3ananue Ne 1

1. Kakue uyryHbl Ha3pIBalOT OCIBIMU?

a) B kotopbix Cobmr. = CcBsi3. + CcB00.; 6) B koTophix Cobdir. = CcBss.;B) B kKoTopbix Cobmr. = CcBoO.
2. Kakyro KpUCTAIITMYECKYIO PEIIETKY UMeeT rpadut?

a) KyOM4ecKyto 00beMHOIICHTPUPOBAHHYIO; 0) KyOHMUECKYIO TPaHEIICHTPUPOBAHHYIO; B)
reKcaroHaJIbHyI0

3. Kaky1o cTpyKTypy METaJJIN4E€CKONH OCHOBBI MIMEET CEPBI UyTyH,

eciu Cepsas. = 0,8 %?

a) heppuTHYIO; 0) MEPIUTHYIO; B) PEePPUTO-TIEPIUTHYIO

3ananue Ne 2

1. Yto mpeacraBisieT co0oit neaedyput?

a) xumnueckoe coeauHenue Fe u C; 0) mexanuueckyro cMmech A u Ll; B) mexannueckyto cmech @ u 1]
2. Kakas ¢opma rpaduta xapakTepHa AJisi CEPhIX YYyTYHOB?



a) XJIonbeBUHAs; O) MJIACTUHYATAS; B) IIAPOBUIHAS
3. Kak monyyarotT KOBKUM 4yryH?
a) OT)KUIOM CEpOro YyryHa; 0) OT)KUroM 0esioro uyryHa?; B) MOAU(PHUIIMPOBAHUEM

3ananue Ne 3

1. B 4éM CynHOCTB 9BTEKTHYECKOTO MPEBPALLICHUS?

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

2. Kakue 4yryHbl Ha3bIBAIOT rpaUTH3NPOBAHHBIME?

a) B koTopbix Cobmi. = CcBsi3.; 0) B koTopbix Cobr. = Cesiz. + CcBo0.;B) B koTopbix Cesiz. = CcB0O.
3. Kakyto cTpykTypy UMeeT MOJIOBUHYATHIN YyTyH?

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

3amanue Ne 4

1. Kakue gu3uko-MexaHU4eCcKre CBOWCTBA UMEET JeAeOypuT?

a) HB = 1000 MlI1a; 6 = 10%; 6) HB = 4000 MIIa; 6 = 0%; 8) HB = 4000 MIIa; 6 = 10%
2. Yem 3aBepiiaercs nepBUYHAs KPUCTAIIN3AIUS OCNBIX YyTYHOB?

a) 9BTCKTUYCCKUM TpeBpalieHueM; 0) 3BTEKTOMIHBIM MPEBpaIieHueM; B) BoifeneHnem L1
3. CKOJIBKO CBSI3aHHOTO YIJIEPOJA B CEPOM UYTyHE CO CTPYKTypoul @ +

I'p? a) <0,03%; 0) 0,6%:; B) 0,8%

3ananue Ne 5

1. Kakyto cTpyKTypy UMeEeT JIee0ypuT

npespatieHubi? a) A + 11; 6) IT+ 1; B) [T+ @

2. Kakue cBOMCTBA UyT'YHOB OINPEACIIOTCS (hOPMOid TpaUTOBBIX

BKIIIOUeHU? a) o8B, d; 0) HB, §; B) HB, KCU

3. IIpu xakoii TeMmiepatype MPOBOASAT OTXKUT AJIsl OTYyUEHUS IEPIUTHOTO KOBKOTO
gyryHa? a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6

1. Kaxoii pa3oBblii cocTaB umeeT jeaeOypur
npespatieHabii? a) @ +1[; 6) A+ 11;B) A+ ©

2. Kakas ¢opma rpadura xapakTepHa JjIsi KOBKHX
qyryHOB? a) IapoBUHAS; 0) IUIACTUHYATAS; B)
XJIOTIbEBUIHAS

3. CKOJIBKO CBSI3aHHOTO yIJIEpPOa B MOJOBUHYATHIX
gyryHax? a) Ccess. = 0,8%;0) Ceps3. < 0,8%;8) CcBss. >
0,8%

3amanue Ne 7

1. 13 xakoii (ha3bl BeLACTACTCS IEMEHTHUT MIEPBUYHBIIN?

a) U3 ayCcTeHuTa; 0) u3 Gepputa; B) U3 KHUIKOTO pacTBOpa

2. Kak ycTpasstoT HexenaTebHbINA 0TOen?

a) packucieHueM; 0) rpa@UTH3UPYIOIIUM OTXKHUIOM; B) YCTPAHUTb HEJb3s
3. Yrto 0o603HayaroT udpsl B Mapke koBkoro uyyryna K4-37-12?

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

3amanue Ne 8

1. Kakue ¢a3bl HAXOATCS B PABHOBECUH TIPU IBTEKTUICCKOM
npeBpamieHuu? a) K.p. u A; 0) x.p., Au LI;B) ®, A u 1]

2. Kaxkas ¢opma rpadura XxapakTepHa JJisi BRICOKOITPOYHBIX
YyryHOB? a) XJIOMbEBUHAS; 0) MJIACTUHYATAS; B) IAPOBHIHAS



3. Kakyro cTpyKTypy UMeeT KOBKHI UyTYH, €CIIA OTKHT TIPOU3BOIST B OJTHY
cranuio? a) [1+Tp; 6) [T+ @ +I'p; B) D+ Ip

3ananue Ne 9

1. Kako#i (ha3oBsIii cocTaB uMeeT Oemblif YyTyH IpH t =

400°C? a) A+ D;6) © +1I; B) A+ 11

2. Kakyto CTpyKTypy METaNINYECKOM OCHOBBI UMEET BHICOKONIPOUHBIN UyTryH, ecinu CcBs3. =

0,5%? a) peppuTHy!O; 6) NEPIUTHYIO; B) (HEPPUTO-NIEPIUTHYIO

3. YTo crnocoOCTBYET MOJIyYEHUIO IPapUTU3UPOBAHHOTO YyTyHa?

a) noBbIlIeHHOE coziepkanue C, Si ;0) NOBbILIEHHOE cofiepkaHue Mn; B) HOHM)KEHHOE COJIepKaHue
C, Si

3amanue Ne 10

1. CkonBbKO yriiepoaa COACPKUT IBTEKTUICCKUN OCITbIi

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

2. Ctpyktypa ceporo uyryHa @ + I[1 + I'p. Ckonbko CBSI3aHHOTO yriiepojia B METaNINYECKOM
ocHoge? a) < 0,03%; 6) 0,03...0,8% ; B) 0,8%

3. Kakyto cTpykTypy MMeeT KOBKUN UyTYH, €CITH OTXKHUT MTPOU3BOIAT B JIBE

cranuu? a) [I1+I'p; 6) ® +Ip; B) [T+ J1+1Ip

3ananue Ne 11

1. 3 xakoii (a3sl BeIAEIsACTCS

III? a) u3 A; 6) u3 x.p.; B) u3 @

2. Ilpu KakOM yCIIOBHM ITPOUCXOIUT 0Opa3oBaHue rpadura B yyrynax?

a) MpU MEJJICHHOM OXJIAKIEHHUH; O) MpU OBICTPOM OXJIaXACHUU; B) IPU OBICTPOM Harpene
3. Yto 03Ha4a0T UQPHI, BXOIAMIUE B MAPKY CEPhIX

YyTyHOB? @) COJIEp’KaHue yriiepoia; 0) TBEPAOCTh; B) Mpeae

IIPOYHOCTH

3ananue Ne 12

1. YeM 3aBepiiiaeTcs BTOpUYHAs KpUCTAUIU3AIMS OeIbIX UyTyHOB?

a) BTEKTOMIHBIM MpEBpaIeHueEM; 0) IBTEKTUUECKUM MpeBpalieHueM; B) Boiaeneruem L1
2. CKOIBbKO CBSI3aHHOTO YTJIEpOJia B CEPOM UyTyHE cOo CTpyKTypoii [T +

I'p? a) <0,03%:6) 0,6%;B) 0,8%

3. Kak noyiy4aroT KOBKUIA YyTyH?

a) MOU(pUIIMPOBaHUEM; 0) OT)KUTOM OEJIOTO YyTYHA; B) OT)KUTOM CEPOT0 YyryHa

3ananue Ne 13

1. Kakyro cTpyKTypy UMeeT Oelblii TOIBTEKTHUECKUN TYTYH MpH t =

20°C? a) [T+ LIII; 6) IT + LI + JI*; B) JI* + LI

2. CKOJIBKO CBSI3aHHOTO YIJIEPO/a B MMOJOBUHYATBIX

gyyryHax? a) Ces3. = 0,8%; 6) Ccps3. < 0,8%; B) CcBsiz. >

0,8%

3. Uto o3HauaroT uu(psl, BXOAAIINE B MApPKy KOBKOTO 4yyryHa?

a) CoJIepKaHKe yIJIepoia U KpeMHHUs; 0) TBEpIOCTh M OTHOCUTENBHOE Y/UIMHEHHE; B) TpeIei
MIPOYHOCTU ¥ OTHOCUTEIHHOE yATUHEHHE

3ananue Ne 14

1. Kakyro cTpykTypy UMeeT Oenblif 3a9BTEeKTUUECKUN YYTYH NpH t =

20°C? a) IT + LIII; 6) IT + LIII + JI*; B) I + JI*

2. Ilpu xakux ycnoBusax oOpa3yercsl NOJOBUHYATHIN YyTyH?

a) mpu U30BITKE TPaPUTU3ATOPOB U YCKOPEHHOM OXJIaXIEHUH; 0) MPU HEJT0CTaTKE IpadUTU3aTOPOB U



YCKOPEHHOM OXJIKICHUH; B) MIPU HEOCTATKE TPapHUTU3aTOPOB U 3aMEIJICHHOM
OXJIaXKICHUH

3. Kakyro popmy nmeer rpadur B

BBICOKOTIPOYHOM 4YyTyHEe? a)

IUIACTUHYATY10; 0) IapOBUIHYIO; B)

XJIOTIbEBUIHY IO

3amanue Ne 15

1. Cxonbko yriaeposa coaepar YyryHbl?

a) ot 2,14 1o 6,67%; 6) ot 4,3 10 6,67%; B) ot 2,14 0 4,3%

2. Kakoii (a30BblIif cocTaB UMeET

oenbiit uyryH npu t = 800°C? a) O +

I[;6) A+I;B)A+ D

3. B cepom uyryne conepxurcs 0,5% Ccs3. Kakyro oH umeer CTpyKTypy
MeTaimaeckoi ocHoBbl? a) I1 + LII; 6) [T+ @; B) I1

3aganue Ne 16

1. Kak u3mensiercs copepkaHue yriiepo/ia B )KUIKoH (aze mpu
NEPBUYHOMN KPUCTAJUIM3ALUH JTI0IBTEKTHUYECKOTO 0eoro yyryHa?

a) YMEHbIIIaeTcs; 0) yBETUIMBAECTCS; B) HE U3MECHIETCS

2. Kakas ¢opma rpadura crmoco6CcTByeT MOTyUSHUIO

BBICOKOM MIPOYHOCTHU 4yTyHa? a) IIacTUHYATast; 0)

XJIOTIbEBU/THAS; B) IIAPOBUIHAS

3. Kakyto cTpykTypy UMeeT OTOeNeHHBIH YyTryH?

a) paBHOMEPHYIO 10 CEYCHHUIO OTIMBKH; 0) HA TIOBEPXHOCTH — CTPYKTYpPY
0eJ10ro 4yryHa, B CepALIEBUHE — CTPYKTYpPY CEpOro 4yryHa; B) Ha
MIOBEPXHOCTH — CTPYKTYPY CEpOro 4yryHa, B CEp/IIEBUHE — CTPYKTYPY
Oeoro uyryHa

3ananue Ne 17

1. ITpu xakoit TemnepaType

obOpazyercs neaeOyput? a)

727°C; 6) 911°C; B)

1147°C

2. Kakyro cTpyKTypy UMeeET Oeblii
JIO3BTEKTUYECKHUIA 9yTyH 1Ipu 750°C? a) A + LI
+ JI; 6) IT+ LIII + JI*; B) JT + III

3. Kakue xumMuueckue 3J1eMEeHThI ClIOCOOCTBYIOT
oOpaszoBanuio rpaduta? a) S; 6) Mn; B) C, Si



Ilepedyennb J1a00pPaTOPHBLIX PadOT

Ne Kon-Bo
HaumeHnoBanue OcHamenue
/1 4acoB
[THeBMaTHUECKUiA
1 Maxkpoananus craneit (OIIK-5) I OBaILHO-
MOJIMPOBAIBHBIN CTAHOK P-
20FS-1-R5
Muxkpockormt MUM-7 (9 mr.)
. Mukpockon
2 Muxkpoananus craneit (OIIK-5) 7 ASILACZMIKPOSKOPOWY
typTVO
6/20 — 6 mir.
3 VYrneponucreie Teepnomep Poksema TP
cranmu (OIIK-5) 5006 (1 mr.)
MukpotBepaomep [IMT-3M
(2 mit.)
4 Uyrynsr (OI1K-5) Egggi?hﬁgf oxpena TP
Muxkpoteepaomep [IMT-3M
(2 mit.)
Onexkrponeus (HaGeprepm
1280°) — 1 mi.
5 3akanka u otnyck (OIIK-5) ?ﬁ;TgigizgéS;iﬂ(l{E}?—OPI)(
10/12 1280°) — 1.
Teepnomep Poksemna TP 5006 —
1 .
6 [TpokanuBaemocts craneit (OIIK-5) | YcranoBka asns TOpieBoit
3aKaJIKH
7 XUMHKO-TepMUYECcKast 00paboTka Muxkpockormt MUM-7 (9 mir.)
(OIIK-5)

7. YueOHO-MeTOANYeCKOe U HH(POPMALIHOHHOE o0ecTieyeHne
AUCHUTIIMHBI.

a) Ocnoenas numepamypa.
MartepuanoBenenue. Y4eOHUK IS CTYA. BhICII. y4ue0. 3aBeaenuit / I
M. Bonxkos, B. M. 3yeB — M. : m3aatenbctBo Akagemus, 2011, 400 c.

0) /lononHumenvhas rumepamypa:

1. MatepuanoBenenue. Y4eOHuUK s By30B / oa penakuueii b. H.
Ap3zamacosa, I'. I'. Myxuna / Apzamacos b. H., Makaposa B. ., Myxun I'. T".
u ap. — M. : mzparensctBo MI'TY um. H. O. baymana, 2001, 648 c.

2. Teopus crutaBoB. MeTtoanyeckue ykazanus / o penakmueit I'. M. Bonkosa

-MI'TY
«MAMMN», 2005.

3. Tepmuueckas 06paboTka ctaneil. MeToauueckue ykazanus / moJt
penakuueii I'. M. BonkoBa — MI'TY «MAMM», 2008.

4. MamuHOCTpOUTENIbHbIE MaTepraibl. MeToInuecKne yKa3zaHus
/ mox penakuueit ['. M. BonkoBa — MI'TY «MAMMN», 2003.




5. Bei6op cmmaBoB. Meroaudeckoe mocobwue / moa penakiueii I'. M. Bonkosa —
M.: MI'TY
«MAMM», 2009.
6. Obvemnvle Hanomamepuanvl. Yueonoe nocooue / I. M. Boaxos — M.:
KHOPYC, 2011, 168 c.
B) IPOrpaMMHOe o0ecriedyeHue U MHTepPHeT-pecypcehl:

HuTepHeT-pecypchl  BKIIOYAIOT y4eOHO-METOIUYECKUE MaTepHaibl B
9JIEKTPOHHOM BHJE, IMpeAcTaBlIeHHbIe Ha caiite MockoBckoro Ilonurexa B
pazneine «bubnmnorexka. ONeKTpOHHbIE pecypch»
http://lib.mami.ru/lib/content/elektronnyy-katalog

[lone3nble yueOHO-MeTOAMUECKHUE U HHPOPMALIMOHHBIE MaTepUaIIbl

MIpe/ICTaBJICHbl Ha caiftax: http://mospolytech.ru/index.php?id=308

http://
materiall.ru/

http://superme
talloved.narod

1u/12.pdf
http://metall-2006.narod.ru/metall_slaid lekcia.html

http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov

_-_materialovedenie.zip

8. MarepuajibHO-TeXHHYECKOe O0ecredeHue

AUCHHUILIMHBI.
Howmep O6opynoBanue
Ay TUTOPHUN
1313 Teepaomep Poksemnna TP
5006 (1ur.) ITpoexTop +
9KpaH

Muxkpockornt MUM-7 (9 mit.)

1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO
6/20 — 6 mt. TBepaomep Poksema TP 5006 (1 mt.)
MuxkpoTBepaomep

[IMT-3M (2 mwr.) JIyna

bpunenns — 6 wr.

Mukpockont AJIbTAMMU (4 mir.)

1308 MukpoTBepaomep
[MIMT-3M (1 mr.) IIpecc
JUTSL 3aIIPECCOBKH
00pasIoB

IIKaJIaMH
Muxkpockon Axiovert 40MAT — 1 mir.

1309 NEXSYS ImageExpert™ Sample 2 [Iporpamma 11t KaueCTBEHHOTO
aHau3a U300paXKeHNi CTPYKTYp METOAOM CPaBHEHHUS C 3TAJOHHBIMU

1316 Muxkpockon AJIbTAMU
(1 wrt.) Muxpockon
MUM-7 (1 mr.)
Teepnomep Cynep-
Poksenn TKC-1M
IIpoekrop

1307 Onekrponeds (Habeprepm 1280°) — 1 miT.
Onekrponeds (Cron 1100°) — 2

mt. Onekrponeus (ITK-PK-

10/12 1280°) —1mr.




Teepnomep «bpuHenab»

Tb5004 — 2 .

Teepnomep Poksenia TP

5006 — 1 wrt. Ileun

mydenbras [IM-10 — 2

IIT.

[TonupoBanbHbIN CTAaHOK
StruersTegraPol- 11 - 1 mr. OTpe3Hoit
ctaHok StruersLaboton — 3 -1 mir.
YcraHoBKa U1 TOPLIEBOU 3aKaJIKH
VYcranoBka 1 anekTpoTpasieHus Struers Lectro
Pol -5. (1 wrT.) OTpesHoii ctaHok (1 miT.)
VYcTaHoBKa U1 3aIIpECCOBKU

o6pasmos (1 mr.) BoastmeTp — 4

LIT.

®doroanekTpuyeckuit komopumerp KF-77

R5

[THeBMaTHYeCKUH MUTH(OBATHHO-TTOTHPOBAIBHBIN cTaHOK P-20FS-1-

1318 [[ITanreHIUpKyIH —
15 mwr. Ipece muis
3aIpeCcCOBKU
o0pa3uos Jlyna
bpunemns — lmr.
Muxkpometp — 2

wt. TBepromep TP
5006-M — 1mr.
TBepnomep
TP5006-02 — 1.
MukpoTBepaomMep
I[IMT-3M — 1 mwr.
Teepnomep TK — 1.
Mukpockonr Meram-PB1 mir.

9. MeToanuyeckne peKOMeHIAIUM JJIs1 CAMOCTOATEIbHOI PadoThI CTY/1€eHTOB

CaMocTtosTenbpHas pa60Ta SABIIACTCA OJHHMM W3 BHIOB y‘-IC6HBIX

3aHATHH.

[enn

CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOCHHWE CTYJIEHTaMHM BOIIPOCOB METPOJIOTHUH,

CTaHAApTU3allu U CepTI/I(I)I/IKaL[I/II/I, paccMaTpruBaACMBbIX B IMIPOUECCCC U3YUCHUA NUCIHUILINHBI.

AynuTopHas caMOCTOsITeNbHas paboTa MO AUCHUILIMHE BBIMIOJIHIECTCS HA yUEOHBIX 3aHATHAX

o HEMOCPECACTBECHHBIM PYKOBOACTBOM IIPCIIOAABATCIIA M 110 €0 3aJIaHUIO.

BHeayI[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta BBITIOJIHACTCA CTYACHTOM  IIO

3aJaHUIOIIPCIIOAABATEIA, HO 0e3 ero HEMMOCPECACTBCHHOI'O Yy4acCcTUsA

3agauu caMoCTOATEILHON PadoOThI CTY/IEHTA!
- pa3BUTHE HaBBIKOB CAMOCTOSITEILHON Y4eOHON pabOThI;
- OCBOCHHE COJIEP)KAHUS TUCIUILINHBL,

- yrayOlieHre collepyKaHus U OCO3HAHWE OCHOBHBIX TIOHSATHIA JUCIUTUINHBL,

- HCIIOJIb30BAHUC MaTCpHraia, COGpaHHOFO H MOJIYYCHHOI'O B X0€

CaMOCTOSITENIbHBIX 3aHATUHN U1 3G (HEKTUBHON MOATOTOBKU K SK3aMEHY.
Buabl BHeay1uTOPHOIT caMOCTOSITeIbHOI PadoThI:
- CAMOCTOSITENIBHOE U3yUYE€HHUE OTACIIBHBIX TEM JUCLIMILINHBL;



- IOATOTOBKA K JIGKIIMOHHBIM 3aHSATHSM;
- IOITOTOBKA K JIAOOpaTOpHBIM paboTaM;

- BBIIIOJTHCHUEC JOMAITHUX 3aI[aHI/II\/JI 110 3aKPCIJICHUIO TEM;

- BBIIIOJTHCHUE JOMAITHUX SaJIaHI/Iﬁ 110 PCIICHUIO TUIIMYHBIX 3a/1a4 U ynpa}KHeHHﬁ;

- cOCTaBJIeHUE U 0(hOPMIICHHE JTOKIIA/IOB U pedhepaToB MO OTJACTBHBIM TEMaM IPOrPaMMBI;
- HAy4YHO-HccleIoBaTeNnbckas paboTa CTyICHTOB;

- y4acTUe B TEMaTHYECKHUX TUCKYCCHUSAX, OJTHMMITHA/IAX.

Jnst  BBIMOJTHEHUS 000T0 BUJIA CaMOCTOSITEITbHON paboTbl  HEOOXOAUMO
MPOUTHUCIIEAYIOIINE ITAIbI:

OTIpeIeJICHUE TIeTTH CaMOCTOSTEIBHON paboTHI;

KOHKpETH3aIsl TI03HABATEeILHON 3a/1a4H;

CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITENILHON padoTe;

BBIOOp a/IeKBaTHOTO Crioco0a IEHCTBHSA, BEAYIIETO K PEHICHUIO 3a/1a4H;

- IUTAHUPOBAHKUE PAOOTHI (CAMOCTOSTEILHONW HIIM C MOMOIIBIO TPETOaBaTes)
HAJT 33J[aHNEM;

- OCYIIIECTBIICHUE B MPOIIECCE BHIMOJIHEHHUS CAMOCTOSTEIILHONU pabOThI
CaMOKOHTPOJIS (IIPOMEKYTOYHOTO U KOHEYHOTO) PE3yJIbTaTOB padOTHI i KOPPEKTHPOBKA
BBITTOJIHEHHSI pa0OTHI;
pedekcus;
npe3eHTaIHsT pabOoThI.

Bonpocel, BBIHOCHMBIE Ha caMOCTOsITeIbHYIO padoTty (YK-1, OIIK-5)

- KoHcTpykunoHHast pOYHOCTh U METO/IbI €€ OILICHKU

- AmopdHble MeTaIbl

- TepMoruiacTU4HbIE U TEPMOPEAKTUBHBIE TOJTUMEPHI

- Jluarpamma COCTOSIHUSA XkKele30-rpaduT

- JlerupoBannble uyryHsl. Texuuueckue TpedoBanus i yyryHoB o 'OCT

- OctarouHble HANpPsHKEHUS, UX BIUSHUE HA YCTAJIOCTHYIO IPOYHOCTh

- TepmokuHeTHYECKHE AMArPaMMBbI IIPEBPAIICHUS ayCTEHUTA

- Crapenue cranu
Cranu ¢ TOHMKEHHOM M PErjJaMeHTHMPOBAHHONW MPOKAJIMBAEMOCTBIO  JUIS
MOBEPXHOCTHOM 3aKaJIKU ayCTCHUTA .
- Hudbdysmonnas wmeramumzanus. CnocoObl MeTAUTU3alMA U

00J1aCTH IPUMEHEHHsI ayCTeHHUTA

- Wmnnantauusa noHoB aycteHurta CriaBel € 3aJaHHBIMU YNPYTUMHU CBOMCTBaMHU
ayCTeHUTa

- CruiaBbl C aHOMAJIbHBIM TEIJIOBBIM PACIIMPEHUEM ayCTEHUTA.
TexHuueckass  KepamMuka.  BiusHMe  BOJOKHHCTBIX ~ HAINlOJHHUTENEH  Ha
TEPMOIIPOYHOCTh KEPAMUKH.

ABTOMOOMNBHBIE cTekna. CTEeKIOKPUCTAIUIMYECKUE MaTepHaibl  (CHUTasIbI)

ayCcTeHUTa
@OyHKIMOHAIBHBIE HaHoMarepuaibl. Hanomarepuanbl cemeiicTBa (yJiepeHOB
ayCTeHUTAa.
- MexaHu3anus U aBTOMAaTH3alMsl MPOLIECCOB TEPMUUYECKOH 00pabOTKH,
MepbI 110 OXpaHe T pyJa B TEPMUUYECKHUX LIeXax.

10. MeToanyeckue peKoOMeHAAUH 1JIsl IPenoJaBaTess

OCHOBHOC BHHMAaHHE npu HU3YYCHUHU OUCHUIIIIMHBI «MaTepI/IaJIOBGI[eHI/Ie»
CJIeayeT yaClsiTb H3YUYCHUIO COCTaBd, CTPYKTYPbBI H CBOICTB COBPEMCHHBIX
MCTAJUNIMYCCKUX U HEMETANIMYCCKUX MAaTCPpUajloB; OCBOCHUIO OCHOB TepMH‘ICCKOﬁ,
XHMHKO-TGpMH‘ICCKOﬁ n TepMOMexaHHqCCKOﬁ O6p8.60TKI/I, MCTOJOB CTAaHAAPTHBIX



UCTIBITAaHUH 0  ONpENeNeHUI0  (U3MKO-  MEXaHWYEeCKHX  CBOMCTB U
TEXHOJIOTHUECKUX MOKa3aTeeH CIOIb3yeMbIX MAaTePHAIOB U TOTOBBIX H3/ICTHH.
Teoperndeckoe H3y4eHHE OCHOBHBIX BONPOCOB PAa3JeNOB JUCIUIUIMHBI JIOJDKHO
3aBEPIIATHCS MPAKTUUYECKON pabOTO.
Jnis akTuBM3anMKM y4eOHOro IMpolecca MpH HM3YYEHUH IUCUUIUIMHBL 3((HEKTUBHO
NPUMEHEHHE TPE3CHTANH 110 Pa3InYHbBIM TeMaM JIEKIUI 1 JJabOpaTOpHBIX PadoT.
Jist mpoBeieHust 3aHATUH 10 TUCIHUILIMHE UCTIONB3YIOTCS CPEACTBA O0YUCHHUS:
- yueOHMKH, HHpOpMannoHHbIe pecypcesl MHTEpHEeTA;
- CIIpaBOYHBIC MaTEPHAJIbl U HOPMATUBHO-TEXHUYECKAs TOKYMEHTALIUS;
- METOJIMYECKHE YKa3aHUs JUIs BBIIIOJTHEHHS J1a00paTOPHBIX padoT.

[Iporpamma coctaBieHa B COOTBETCTBUM ¢ DeAepadbHbIM TOCYJIaPCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHAAPTOM BBICHIETO O00pa30BaHUS IO HAMNpaBICHUIO MOATOTOBKU
6axanaBpos 22.03.02 MeTtanayprusi.
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