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1. Ilenau ocBOeHMS IMCHMIIIMHBI
K 0CHOBHBIM LieJIAIM OCBOCHHUS JUCLUILUINHBI «MaTepualoBeicHHE) CIIEAyeT OTHECTH:

- IOJITOTOBKA CTYJICHTA K JICATEIIbHOCTH B COOTBETCTBHHU C KBATU()UKALMOHHONW XapaKTePUCTH-
KOH T10 HallPaBJICHUIO;
- TIO3HAHUE TPUPOJIBI U CBOMCTB MAaTEPUANIOB, a TAK)KE METO/OB MX YIPOYHEHUs JJIsl Haubosee
3¢ (eKTUBHOIO UCIOIb30BAaHUS B TEXHHUKE.

K 0CHOBHBIM 3aa4aM OCBOEHHUs TUCLHHUILIMHBI «MarepuanoBeieHUe) CIeayeT OTHECTH:

- U3y4YEHUE OCHOBHBIX IOHSTUN, TEPMHHOB U OIpPENCIICHUI B 00JIaCTH KOHCTPYKIHOH-
HBIX, WHCTPYMEHTAJIBHBIX U (YHKIHMOHAIBHBIX MATEPUAIOB (MapKHpPOBKA, CTPYKTypa, CBOW-
CTBA);

- U3y4YEHHUE COCTaBa, CTPYKTYPhl U CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U HEMETaJUIN-

YECKUX MAaTEpUalOB;

- OCBOCHHE OCHOB TEPMHYECKOH, XUMHKO-TEPMHUYECKON M TEPMOMEXaHHYECKOH oOpa-
0OTKHU;

- OCBOEHHE BHJIOB Pa3yMpPOUHSIONICH W YIPOYHSIOMmEH 00paboTKU (OTXHUT, HOpMaIn3a-
15, 3aKaJika, OTIYCK, LIEeMEHTAlus U JIp.);

- u3ydeHune GU3NIECKOI CYIIHOCTH SBICHUH, MPOUCXOAANINX B MaTepHajax B YCIOBHIX
IIPOM3BOJICTBA U IKCILITyaTalluu;

- OCBOEHME OCHOBHBIX CBSI3€H MEXAY CTPOCHHEM MaTEpUaAJIOB U UX CBOWCTBaMU (TBEpJIO-
CTbI0, IPOYHOCTHIO, U3HOCOCTOMKOCTBIO, IJIACTUYHOCTBIO U JIP.);

- u3yyeHue o0JacTU MPUMEHEHUS Pa3IMYHBbIX COBPEMEHHBIX MaTE€pHaJOB Ji U3TOTOB-
JICHUS IPOLYKLIUU

2. Mecto nucuunjurbl B crpykrype OOII cienuanurera

Huctunnmna «MarepuaioBeIeHHE» OTHOCUTCS K YUCITY YU4€OHBIX TUCHHUILIUH 00s13aTeb-
HOM YacTH OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl CIICITAATUTETA.

Hucuunnuna «MartepuanoBeZieHHE» B3aMMOCBSI3aHA JIOTHUECKH U COJEPKATEIbHO-
METOJAMYECKH CO CIAEAYIOIMMMH AUCHMIUIMHAMU U npakThukamu OOII:

- ®u3ukKa;

- ConpoTHUBIIEHNE MAaTEPUAJIOB;

- Teopernueckas mexaHuka

- Xumus

- TexHOMOTHSI KOHCTPYKITMOHHBIX MAaTEPHAJIOB;

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00y4eHHs MO0 JUCHUILIMHE (MOYJII0), COOT-
HECEHHbIE ¢ IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHUsI 00Pa30BaTeJbLHON NMPOrpam-
MBl.
B pe3synbraTe OCBOEGHUS AMCUUIUIMHBI (MOAYJsA) y oOydaromuxcs (popMUPYIOTCS crenyromue
KOMIICTCHIIMHU U JOJIKHBI OLITH AOCTHUTHYTHI CICAYIOIMIHUE PE3YJIbTAThI O6y‘ICHI/I$I KakK aTal q)Op-
MHUPOBAHHUS COOTBETCTBYIOIINX KOMNEMEHYULL:



B pesynbrare ocBoeHus 06pazo-

Ko xom- BaTebHOM MPOrpaMMBbI 06y4a- [TepeueHs TUTAHUPYEMBIX PE3YIBTATOB 00yUe-
METSHIIUU N HUS 110 JUCIUIUINHE
FOIIUICS TOKEH 00J1a1aTh
OIIK-3 | CiocoOeH caMOoCTOSTENBHO pe- | 3HATh: - METOJBl M CIIOCOOBI CaMOPA3BUTHS H
IaTh MPAKTUYECKUE 3a/1a4U C caMopeau3aliid ¢ UCIOJb30BaHUEM TBOpUE-
HCIIOIb30BaHUEM CKOI'0 MOTEHIIMAIA.
HOPMATUBHOM U MPaBOBOM 0a3bl | yMeTh: - MPUMEHSATh METOJBI M CIOCOOBI ca-
B c(hepe cBoell mpodecCHoHAIb- | MOPA3BUTHS U CAaMOpEATU3alMK C UCIOJIb30Ba-
HOM JESTENBHOCTU C YUETOM MO- | HUEM TBOPUYECKOIO MOTEHIIHANIA.
CJICTHUX JOCTH)KCHHUN HAYKH U BJIQ/IeTh:- METOJIaMH U CIIOCOOaMH camopas-
TEXHUKHU BUTHSA W caMOpeaju3aluyd ¢ HMCII0JIb30BaHUEM
TBOPYECKOTO MOTCHITHAIA.
OIIK-4 CnocobeH MpOBOAMTH HCCIEAO- | 3HATh: - METOJBI MPOBEICHUS TEOPETHUYECCKUX

BaHUs, OpPraHU30BbIBATH CaMO-
CTOATCIIBHYIO U KOJUICKTUBHYHO
HAay4YHO-HCCJICOOBATCIILCKYIO
ACATCIIbHOCTL IIpU  PCIICHUH
HWHXXCHCPHBIX u HAay4YHO-
TEXHUYCCKUX 3aaad, BKIOYaro-
X IUIAHUPOBAHHUEC MW II0CTa-
HOBKY CJIOKHOT'O OKCIICPHUMCHTA,
KPUTHYCCKYIO OLCHKY WM HHTCP-
ImpeTaluro pe3yjabTaToOB

U DKCIIEPUMEHTAJIbHBIX HAYYHBIX HCCIIEI0Ba-
HUM MO MOUCKY U NPOBEPKE HOBBIX UAEH CO-
BEpIICHCTBOBAHUS O0OPYJIOBaHUS U CO3JaHUSA
KOMIUIEKCOB Ha uXx 0ase.

yMeThb: - TNPUMEHATh METOJBl IMPOBEIACHUS
TEOPETHUUECKUX M SKCIEPUMEHTAIbHBIX Hay4-
HBIX UCCJICIOBAHMI IO TIOMCKY U MPOBEPKE HO-
BBIX HJIeW COBEPILIEHCTBOBaHUS 000pyAOBaHUs
¥ CO3JaHUs KOMIUIEKCOB Ha UX Oase.

BJIA/IETh: - METOJaMU IIPOBEJICHUSI TEOPETHYE-
CKMX U SKCIEPUMEHTAIBHBIX HAYYHBIX HCCIIE-
JIOBaHU 1O MOUCKY M MPOBEPKE HOBBIX HJIEH
COBEPIICHCTBOBAaHUS O0OpPYIOBaHUS U CO3/a-
HUS KOMIUIEKCOB Ha uX Oasze.

4. CTpyKTYypa U colepKaHue TUCUUILTUHBI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISET 3 3a4STHBIX CTUHUIIBI,

T.e. 108 akagemuueckux daca (13 HUX 54 yaca — caMOCTOsATeIbHas paboTa CTYJACHTOB).
Paznensr qucnummael «MaTepuaioBeieHHe» H3y9aroTcss Ha BTOPOM Kypce.
YeTBepThlii cemecTp: jekiuu — 36 yacos, JabopaTopHble paboTel — 18 vacos, popma

KOHTPOJIA — 5K3aMCH.

CprKTypa " COACPIKAHUC NUCHUIIIINHBI «MaTepI/IaJ'IOBCI[eHI/IC» o CpoOKaM U BHIaM pa-

60TbI oTpaxkeHsl B [Ipunoxenun 1.

Conep:kaHue pa3iesioB TUCHUATIHHBI

Beoonas uacme
3HaveHue U 3a7a4i Kypca MaTtepuanoBeieHue. Pojab MaTepuanoB B COBpEMEHHOUM TEXHHUKE.
Kpurepuu onenku u BpiOOpa MarepuanoB. PaboThl OTE€YECTBEHHBIX M COBPEMEHHBIX YUCHBIX B

o0iactu MaTCprUaJIOBCACHU.

Marepuanosenenue,

KaK HayKa, u3y4daroniasa CBOMCTBaA

MaTepHaJIOB B CBSI3M C UX COCTABOM M cTpoeHHeM. Kiaccudukaiys MaTepuanos.

Du3uKko-mexanuuecKue ceoiicmed mamepuaioe. Cmpoeuue mamepuaioe
OCHOBHBIC IOHSTHS O CBOMCTBax MaTCpuraoB. TBCpI[OCTL, MEXaHHUYCCKHEC CBOﬁCTBa,
onpeacIsICMBIC ITPHU CTATUYCCKOM PACTAKCHHUU, YAapHas BA3KOCTb. SIBnenHue XJIaTHOJIOMKOCTH.




Yeranocts MaTepualioB, Ipelen BBIHOCIUBOCTU. M3HOCOCTOMKOCTB. XpymkKoe U BS3KOE
paspymienue. Pabora 3apoxkaeHus U pacupoCTpaHeHUs TPEIUHbBL. [[oHATHE 0 KOHCTPYKIIMOHHON
MIPOYHOCTH.

Tumnbl cBsi3eil B TBepAbIX Tejax. MeTajuIM4ecKuil TUI CBS3U. ATOMHO-KPUCTAIIMYECKOE
CTPOCHHE METAUIOB. THMBl KPUCTAUIMYECKUX PEHIETOK, WX XapaKTepUCTUKHU (mapamerp,
KOOPJMHAIIMOHHOE YHCIIO, TUIOTHOCTh YIMAKOBKH), U30TPOMHUS, aHU3OTPOIHS, KBA3UU30TPOIUSI.
ToueuHble, TMHEWHBIE U TIOBEPXHOCTHBIC JEe(DEKTHI, CTPOSHUE PEANbHBIX METAIIOB U CILIABOB
(BakaHCHM, JOWCIOKAIMM, OJOKM MO3aWKH, TpaHMIbl 3epHa). TeopeTuueckas H peanbHas
MPOYHOCTH METAIIJIOB, BIUsSHUE 1e(heKToB. [1yTH MOBBIIICHHS POYHOCTHA METAILIIOB.

Kpucramnmzanus MeTalyioB INEpBUYHAs M BTOpUYHAsA. TepMOJMHAMHUYECKHE OCHOBBI
¢da3zoBbIX mpeBpamieHuid. KpuBble OXJIaXACHUS, CTCNEHb TNEPEOXITKIACHUS, (HAKTOPHI,
BIMSIOIIME HAa MPOLECC KPUCTALIU3ALMM, CBSA3b MEXKAY CTEIECHbIO MEPEOXJIAXKIACHUSA, YUCIOM
LHEHTPOB  KPUCTAJUIM3ALlMM W CKOPOCTBIO  POCTa  KpUCTAIOB. Benuumna  3epHa.
Monudunuposanue xuakoro metamia. [lonumopdHsie mpeBpareHus.

Teopus cnnasos

[Tonsatuss o cmnaBax. OmnpenerneHe TEPMUHOB: CIUIaB, CHCTEMa, KOMIIOHEHT, (as3a.
TBepable pacTBOpPbI, MEXAaHUUYECKHE CMECH, XUMUYECKHE COeAMHEHUs. J(Marpammbl COCTOSIHUS
JIBOMHBIX CIUIaBOB, METOABl MX IMOCTpOoeHudA. JluarpamMma COCTOSIHUS TpPU  IOJHOMN
HEpPacCTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSIHUM, C OTPAaHUYEHHOM OJIHOCTOPOHHEH
pacTBopuMocThi0. OmnpereneHrne XUMHUYECKOro cocraBa (a3 IMpH HCIOIb30BAaHUU IPABHIIA
KOHLIEHTpauui. JluarpaMma COCTOSIHUS C IMOJHOW pacTBOPUMOCTbIO KOMIIOHEHTOB B TBEPIOM
coctosHuM.  JlenapuTHass JnWKBaIMs B TBEpABIX pacTBopax. llpaBwino ¢a3. Juarpamma
COCTOSTHUSI CHCTEM C IPEBpPALICHHEM B TBEPAOM COCTOSIHHM (YaCTUYHBIA M TOJIHBIM pacmaj
OTPAaHUYEHHOTO TBEPJOTO PACTBOPA, IBTEKTOUIAHOE TpeBpaiieHue). CBsi3b MEXKIY CTPYKTYpOi
CIUIaBa, ONpPEAEISIEMON 10 AMarpaMMe COCTOSIHMSI M CBOWMCTBaM cIuiaBa. JluarpaMma COCTOSIHUS
JKEIIE€30-1IEMEHTUT. XapAKTEPUCTUKHA KOMIIOHEHTOB.
CtpykTypHble cocTaBisomue U (a3pl Ha [guarpamme xkene3o-neMeHTHT. CynHocTh
ABTEKTHUYECKOTO M ABTEKTOUJIHOrO IpeBpaileHuil. [IpuMeHeHne mnpaBWwia KOHLEHTpAUUWd H
npasuia a3 Ha AUarpaMMe Kele30-IeMEeHTHT.

Bnustnue yrinepoja v moCTOSIHHBIX TTpUMeEcei Ha cBoiicTBa ctanu. Knaccudukanus craneit
Mo croco0y MPOU3BOJCTBA, HA3HAUEHHUIO M KAayecTBY. MapKHUpOBKa YIIEPOIUCTHIX CTalleH.
JlucToBbie CTaNM JIT XOJOJHOW IITAMIOBKH, aBTOHOMHBIE cTailu. OCHOBHBIE TEXHUYECKUE
tpeboBanus o 'OCT s craneil.

Uyryasl ¢ rpaduToM, MOJOBHHYATHIE M Oeible. BiMsHUE CKOPOCTH OXJaXICHUS U
XUMHYECKOTO COCTaBa YyryHa Ha CTpyKTypy. Otben uyryHoB. CTpykTypa, CBOICTBa, oOnactu
MPUMEHEHUS U METOABI MOJTYYEHHS CEPhIX, KOBKUX U BBICOKOIPOYHBIX YYyT'YHOB. MapKupoBKa

YyI'yHOB.
Haknén u pekpucmannusayus

Bnusnue miactuueckoit medopmanuu Ha CTPYKTYpy M CBOMCTBAa MeETauioB. MexaHH3M
IUTACTUYECKON JedopMalid MOHO-U  TOJMKPUCTAINIOB. Pa3MHOXeHWe IucioKkauui mpu
mwiactuyeckon  nedopmanuu. Hakn€n  apoOwsto, 00pabotka ponukamu. [IpumeHenue
IMOBEPXHOCTHOT'O HAaKJICTIa B MAalIMHOCTPOCHHHU. BOSBpﬁT, IIOJIUTOHU3 AU . HepBI/IqHaH u
coOuparenpHasi peKpHucTauIM3alusa. XoloaHas U ropsyas gedopmarus. TepMoMexaHUdecKas
obpaboTka



Tepmuueckasa u XuMuko-mepmuyieckasn 00padomka

Teopus mepmuuecxoti 0bpabomku

Bunbr Tepmudeckoit 00paboTku craneit. [IpeBpamenus npu HarpeBe craiau. Poct 3epHa
ayCTEHUTa, HACJIEICTBEHHOE U JAECWCTBUTENbHOE 3€pHO B cranu. lleperpeB u mepexor.
[IpeBpalieHrie aycTeHUTa OpPU HENPEPHIBHOM OXJaXKICHHH. JluarpaMma H30TEPMHUUYECKOTO
npeBpauieHust aycreHuta. [lepiuTHoe mpeBpaiieHre. MapTEHCUTHOE MpeBpallleHue U €ro
ocobenHoctu. IIpeBpaiienune mnpu OTIYCKE, CTPYKTypa M CBOWCTBA CTaJld IpPHU OTILYCKE.
Otnycknas xpynkocts I u Il poxa.

[TpokanuBaeMOCTh M 3aKaJIMBAEMOCTh CTaIH, (PAKTOPHI BIUSAIOIIME HA MPOKATUBAEMOCTD:
BJIMSIHAE JICTHPYIOIIMX 3JEMEHTOB, pa3Mepa 3epHa ayCTeHHTa, HEPACTBOPUMBIX KapOWUIOB U
BKJIIOUeHUN. Meronuka  ompeneneHuss  KPUTHYECKOro  JMaMeTpa IO  Juarpamme
IIPOKAJIMBAEMOCTH.

Texnonoeus mepmuueckou 0opabomxu

OO61mas xapakTepucTUKa MPOoIeccoB TepMuueckoit 0opabotku. Otxur I pona 6e3 ¢pazoBoii
MePEeKPUCTAITN3AINA. P&XUM OTKHTa peKpacTAIITU3aIUH.

Omxur Il poxa ¢ ¢da3oBoi mepekpucTaM3anueil: ans yinydiieHus oOpabaTbiBaeMOCTH,
Ut u3MelnbueHus 3epHa. Cheponnzanus, OTIKUT — TOMOTESHU3AINSI, HOPMAJIA3AIIHSL.
H30oTepMUYECKU OTHKUT.

3akanka cranu. OCHOBHBIC MapaMeTphl MpoIecca: TeMIepaTypa HarpeBa, JIUTCIBHOCTh
HarpeBa, CKOpPOCTh oxJaxjaeHus. OCHOBHbIE TpeOOBaHUSA K 3aKaJIOYHBIM cpeaamM. MeTomabl
3aKaJIKU: TPOCTasi, TPEPHIBUCTAs, CTyNCHUYaTas © u30TepMmHuuecKkas. JledeKTol 3aKaiku:
oOpa3oBaHue TpeuyH, nedopMalins, OKUCICHUE U 00e3yriIepoKUBaHUe MOBEPXHOCTH, METO/IbI
OOpBLOBI C HUMH.

OcHoBHBIE TIapaMeTpbl MPOLECCOB OTIYCKa YIJIEPOIUCTBIX M JIETUPOBAHHBIX CTaleH.
OO0OpaboTka xo0JI0JIoM. BrmsiHMEe 3akalkd W OTIyCKa HA MEXaHWYEeCKHE CBOWCTBA CTaJIH.
VYnydiieHue cTaiu.

[ToBepxHOCTHAs 3aKaiKa, BUJIbI M 00JIaCTH PUMEHECHHUS.

Xumuxo-mepmuueckas oopabomra

dusnuecKkue OCHOBBI XHUMHKO-TEPMUYECKOH 0O0paboTKH, MOHATHE O KO3(duuumeHTe
mubdy3un. llemeHTanus, peXUMbl HACBIEHUS M IOCIEIYIOIIUX TepMUYecKol 00paboTKu
YIJIEPOAUCTBIX W JIETHPOBAHHBIX  CTajei, BUIBl Hpolecca, O0O0JaCTH MPUMEHEHHUs.
HutpouemenTarus, Buasl npoiiecca, pexxumbl, 00gacTi npuMeHenus. [lpumenenue atmocdep ¢
aBTOMATHUYECKUM pETyJIUpOBaHMEM IOTEHLUala yrjiepoja [yl IHpolecca LEeMEeHTAaluun u
HUTPOLIEMEHTALINH.

AzotupoBanue cranu. Craiau Ais a30TUPOBAHUSA, PEKUMBI UX TepMHUUYECKOH 00paboTKH,
oOnactTu mnpuMmeHeHHs mporecca. [lpouiecc HU3KOTEMIIEPaTypHOrO Ta30BOTO M KHMJKOIO
a30TUPOBAHUS, UX OCOOCHHOCTHU M 00JaCTH MPUMEHEHUS.

HoBble MmeTonp XUMUKO-TEpMHUUECKO 00paboTku. JlazepHoe ierupoBaHue.

Koucmpykuuouubte U UHCMPDYMERMAIbHbIE Mamepuaivl

Koncmpyxkyuonnsie necuposantvie cmanu 0ouje2o Ha3Ha4eHusl.
®a3bl, o0pasyeMble JETUPYIOUIMMH JJIEMEHTAMH B CTalsX. BIUSHUE JIEeTUpYIONINX
DIIEMEHTOB Ha ToMMMOp(H3M jKeie3a, Ha cBoiicTBa (epputa W aycTeHWTa. BrnmsHue
JIETUPYIOMIUX DJIEMEHTOB HAa KMHETHKY M30TEPMHUYECKOTO MpPEBpaIleHHs] ayCTeHUTA. BrnusHue
JIETUPYIOIUX DIIEMEHTOB Ha MAapTEHCUTHOE IIpeBpallleHue W IIPEeBpallleHue IIPU OTIIYCKE.
OCHOBBI paIMOHATBHOTO JIETUPOBAHMS CTAld W POJb OTIEIBHBIX JICTHPYIOIIUX JJIEMEHTOB.
OcobeHHOCTH TePMUYECKONH 00paOOTKH JIETUPOBAHHBIX CTaJICH.



Knaccudukanus nerupoBaHHBIX CTallell MO CTPYKType B HOPMAIM30BAHHOM COCTOSTHUU
(mnarpamma ['mife). MapKupoBKa JETUPOBAHHBIX CTajlei, UX MPEHMYIIECTBA MO CPABHEHHUIO C
yraepoauctbiMu. JledhekTsl merupoBaHHbIX cTaniedl (mmdepHbid u310M, (IOKSHBI, OTITYCKHAs
XpYINKocTh). OCHOBHBIE TPeOOBAHUS K JISTUPOBAaHHBIM KOHCTPYKIMOHHBIM cTayisiM 1o ['OCT.

Huempymenmanvuvie mamepuanvl

HHCTpyMEHTaNIbHBIE YIIIEPOJUCTIE U JIETHPOBAHHBIE CTAIH JJISl PEKYIIET0 HHCTPYMEHTA,
COCTaB, MapKUPOBKa, TepMHUUecKas 00paboTKa U 001acTu IPUMEHEHUSI.

BricTpopeskymias cranb, cocTtaB, CBOMCTBAa. PexxuMbl TepMuyeckord 00pabOTKH, 00JIaCTH
npumenenus. OcHoBHble TpeboBanus o ['OCT k cTamsaM Juisi pexKyIIero HHCTPYMEHTA.

lTammoBele cTaqu A XOJOJHOTO U Topsyero nepopmupoBanus cramd. Cramu s
U3MEPUTENIbHOTO HHCTPYMEHTA.

TBepable MOPOIIKOBBIE CIIABBI JJISl PEXKYIIEro HHCTPYMEHTA.

Kepamuka. CBepXxTBepble MaTepUabI.

Cmanu u cnnasvi ¢ 0codbIMU C80UCMEAMU

Bricokonpounsbie cTanu. MapTeHCUTHO-CTaperonie KOHCTPYKIIMOHHBIE CTalli, HX COCTAaB,
PEXKUMBI 00pPaOOTKH U 00JIACTH TPUMEHEHHS.

CmnaBel ¢ 0CO00 BBICOKOH HM3HOCOCTOMKOCTBIO, COCTaB, MapKHPOBKA, TepMHUYECKas
00paboTKa 1 00JIaCTH IPUMCHEHHUSI.

HeprxaBeromue XpoMUCTBIE B XPOMOHHUKEJEBBIE CTAJIM, COCTaB, MAPKHUPOBKA, TEPMUYECKAS
00paboTKa 1 00JIaCTH TPUMCHEHHUSI.

Kaporpounsle cranu u cmaaBbl. OCOOEHHOCTH TOBEJIEHUS CTalIM IPU HArpys3kax B
00JacTl BBICOKHUX TEMIIEpaTyp, Mpeesl ATUTEIbHON MPOYHOCTH, MPeAes Moia3ydecTd. THunoBbie
CIUTaBBI, COCTaB, CTPYKTYypa, TEPMOOOpabOTKa, CBOMCTBA U 00JIaCTH MPUMCHCHHS.

CmnaBel ¢ 3alaHHBIMH (PU3UYECKMMH CBOWCTBaMU. MarHUTOMSITKHE U MarHUTOTBEpPIbIE
CIIaBHI.

HGémele memaJlivl U CNJjidesbl

Mens u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBSIHHCTBIC, KPEMHHCTHIC, aTIOMHHHUEBHIC,
OepuIIIOBBIE; COCTaB, 00MacTu mpuMeHeHus. CriaBbl CBUHIIA U 0J10Ba. baOOUTHI, CBUHIIOBUCTHIE
OpOH3BI, AIIOMUHUEBBIE TOIIMITHUKOBBIE CIUIABBI [IJISl JIBUTaTeNie BHYTPEHHErOo CropaHus,
TPUMETAJUIMUECKUE MOAIIUIHUKA. AJIFOMUHUNA U €ro cBoicTBa. JIUTeilHble altOMUHUEBBIE
CIJIaBbI, 00JIacTWU TIpUMEHEHus. J[IopaqlOMHUH, COCTaB, PEXUM TEPMHUUYECKON 0O0pabOTKH,
CBOIICTBa, 00JIACTH IPUMEHEHHUSI.

MarnueBble JTUTeHbIC U AehOpPMHUPYEMBIE CTUIaBbl, 00JIACTH TPUMEHEHUS.

TuTaH U ero CruiaBbl, COCTaB, CBOWCTBA U 00JIACTH PUMEHEHUSI.

Komnosuyuonnvie mamepuansi

Knaccudukanus KOMIIO3MLMOHBIX MaTepuasioB. PacmpeneneHne HampspKeHUH Mexay
MaTpuueld u HanosHuTeneM. Cxembl apmupoBaHus. Kputuueckas nnuHa BoJOKHA. OCHOBBI
pacueTa CBOWCTB KOMITO3UIIMOHHBIX MaTEPUaJIOB.

Komno3uTtsl ¢ MeTauinueckoil Matpuieil. JlucrnepcHOynpo4YHEHHbIE KOMITO3ULIMOHHbIE
MaTepuaibl, 0COOEHHOCTH MeXaHN3Ma yrpoyHeHus. /lucnepcHoynpoyHeHHbIE KOMIIO3UTHI Ha
OCHOBE AJIIOMUHUIO, HUKEJISA U APYTUX METAJUIOB.

BonokHucThIE KOMITO3UIIMOHHBIE MaTepHAIIbl HA A TIOMUHUEBOM U HUKEJIEBOM MaTpHIIax.

KoMmno3uTs!l ¢ HanpaBIeHHON KPUCTAIUIN3ALUEN SBTEKTHK.

[TopomikoBble  KOMIIO3ULIMOHHBIE  MaTepHalibl  (KepMeTbl) aHTU(OPUKLMOHHOTO U
(GpPUKLIMOHHOTO Ha3HaYeHUs. DUIBTPHI.



Komno3uts! ¢ nonumepHoit marpureil. [lonnMepHast MaTpuiia KOMIIO3ULIMOHHBIX
MmatepHanoB. OenonpopManbIeTuaHas, SOKCUIHAS U KpEMHUAOpraHnYecKas MaTpulia
KOMITO3UIIMOHHBIX MaTEPHUAIIOB.

OcobeHHocTH (PU3NKO- MEXaHUYECKOTO MOBEIEHUS MoIMMepoB. OpraHnyecKue, IeMeH-
TOOPraHUYECKUE U HEOPTaHUYECKUE ITOTTUMEPBI.

BosiokHHCTBIE KOMIIO3ULIMOHHBIE MaTepHalibl Ha MOJIMMEPHOM MaTpule (KapOOBOJOKHUTHI,
OOPOBOJIOKHUTHI, OPraHOBOJIOKHUTBHI).

KoMmnosunuoHHbsle MaTepuaisl Ha MOJIMMEPHOM MaTpULE ¢ MOPOLIKOBBIM HAIOJIHHUTEIEM
(rutacTMaccnl).

Posib MOPOIIKOBBIX (TEXHUYECKUH YIIIEpOA U JIp.) U BOJOKHUCTBIX (KOPA) HAIIOJIHUTENEH.

KoMI103uThI ¢ KEpaMUYECKON U CTEKIITHHOM MaTPULIEH.

[TprMeHeHrne KOMITO3UIIMOHHBIX MaTepUalloB B aBToMoOuecTpoeHuu. Kopiye u neranu
Ky30Ba. Jleranu ra3oTypOMHHBIX ABUraTeneii. AHTU(GpPUKIMOHHBIE neTanu. OPpUKIMOHHbIE
neranu. Tpynoemkue neranu IBAraTelIs U XOA0BOM 4acTH. PEMOHTHBIE KOMIIO3UTBHI.
IlepcniexTHBBI IPUMEHEHHS] KOMIIO3UTOB B aBTOCTPOCHHUH.

Hanomarepuaisl. I'eomerpuueckue napaMerpsl HaHouacTull. [losydyeHnne, npuMeHeHue.

TexHuko-7KOHOMUUECKUIL 6b100p MamMepuania u mexHoa02un e20 ynpouHeHus
OCHOBBI palIMOHAJILHOTO BBIOOpa MaTepuana U MeTojia ypouHeHus. [IpuunHbl CHUKEHUs
paboTOCIIOCOOHOCTH MaTepualla: yCTAIOCTHOE Pa3pylLIeHHUE, XPYIIKOE pa3pyLleHHe,
(pUKIMOHHBIN N3HOC, a0pa3UBHBINA H3HOC, KOHTAKTHAS yCTAJIOCTb, (PETTHHT — KOPPO3HS,
CXBaTbIBaHUE U 3a€JlaHUE ITIOBEPXHOCTEN TpeHUA. MaTepuaibl U METOAbI UX YIIPOYHEHUS IIPU
PAa3JIMYHBIX BUIAX HArPY3KHU JCTAIICH.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

Metoauka npenojaBaHus IUCLUIUIMHBL «MaTepualoBEICHUE» U pean3alus KOMIIe-
TEHTHOCTHOTO IOAX0/a B U3JIOKEHUHU U BOCIPUATHHM MaTepHala IIPe1yCMaTpPUBAET UCIOIb30Ba-
HHUE CIEIYIOUIMX aKTHUBHBIX U MHTEPAaKTUBHBIX (POpPM NpOBEIEHUs TPYNIOBBIX, WHAUBUIYallb-
HBIX, AyJIUTOPHBIX 3aHATHI B COYETAHUH C BHEAYJUTOPHOH pabOTOM C 1enbi0 POPMUPOBAHUS U
pa3BUTHS TPOHECCUOHATIBHBIX HABBIKOB, 00yYarOIINUXCSL:
- 3aluTa U UHIUBUAYaIbHOE OOCYXKIEHHE BBIIOJIHAEMBIX TAoOB Ja00paTOpHBIX padoT;
- OpraHu3anus U IpoBeJIeHHE TEKYLIEro KOHTPOJIs 3HaHUH CTYAEHTOB B (hopMe OJIaHKOBOTO
TECTUPOBAHUS;
- HCIIOJIb30BaHME JIENIOBBIX U POJIEBBIX U, Pa300p KOHKPETHBIX CUTYalHA;
- IIPOBEJEHUE KOHTPOJIBHBIX padoT;

VY aenbHbIl Bec 3aHATHM, IPOBOJAMMBIX B MHTEPAKTHBHBIX (opMax, ONpeaeseH IiaBHOU
eJIbI0 00pa30BaTeIbHON MPOrpaMMbl, OCOOEHHOCTBIO KOHTUHI€HTA 00YUaIOLIMXCS U CO/IepIKa-
HUEM JUCHMIUTMHBL «MaTepuanaoBeeHue» U B LEJIOM MO0 JUCHUIUIMHE cocTaBisieT 50% aymau-
TOPHBIX 3aHATUN.  3aHATHS JIEKIMOHHOTO TUMa cOCTaBIAOT 33% OoT oObeMa ayTUTOPHBIX
3aHATUN.

6. OueHOYHBIE CPEACTBA 1JIsl TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTa-
MU 110 HTOraM OCBOCHMS THCHHUILINHBI H Y4eOHO-MeTOoANnYecKoe o0ecnedyeHrne cCaMocTosI-
TeJIbHOM PadoThI CTYJACHTOB
B npornecce 00yueHHs UCTONAB3YIOTCS CIIEAYIOIINE OLIEHOYHBIE (POPMBI CAMOCTOSITETLHOM
paboThl CTYACHTOB, OLIEHOYHBIE CPEACTBA TEKYILErOo KOHTPOJIS YCHEBAEMOCTH M MPOMEKYTOU-
HBIX aTTECTaLUN:
Texynui KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTALIMHM MPOBOIATCS IO ClIe-
JIYIOIUM KPUTEPHUSIM;
- OTBETHI CTYJICHTA Ha BOIIPOCHI KapT TEKYIIETO KOHTPOJIS;
- 3amuTa JabopaTOpHBIX padoT;



- BBIITOJIHCHHUEC KOHTPOJIBHBIX pa60T.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB 1JIsl POBEAeHH IIPOMEKYTOYHOM aTTecTanuu 00y4yaro-
IUXCS M0 JUCHUILINHE (MOYJII0)
6.1.1. IlepeueHb KOMIETEHIMIA C YKa3aHUEM 3TalloB UX (OPMUPOBAHUS B IMPOIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTrPAMMBI.

B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI (MOAYIISI) (GOPMUPYIOTCS CIAEAYIOUINE KOMIIETEHIIUU:

PE3YyJIbTaTOB

Kox xomme- B pe3yabTare ocBOeHUs 00pa30BaTeILHON MPOrpaMMbl 00y4aI0IIHIiCA
TeHIUH H0JI7KeH 00J1a1aTh
OIIK-3 Crioco0eH caMOCTOATEIbHO pelliaTh NPaKTUYECKUE 3a]a4l € UCIIOJIb30BaHUEM
HOPMATUBHOU ¥ MpaBoBoii 0a3bl B cepe cBoeit mpoheCcCUOHATBLHOM e TEIbHO-
CTH C YY€TOM IOCJIETHUX JOCTUKEHUI HayKU U TEXHUKU
OIIK-4 Croco0eH TMPOBOANTHh HMCCIEAOBAHUSA, OPTraHU30BHIBATH CAMOCTOSITENBHYIO U

KOJUICKTHUBHYIO HAaYYHO-HCCJICAOBATCIIbCKYIO ACATCIBHOCTD IMPU PCIICHHUU HH-
JKCHCPHBIX U HAYYHO-TCXHUYCCKHUX 3a4aY, BKIIOYAIOIIHUX INJIAHUPOBAHUC U II0-
CTAHOBKY CJIOKHOI'O SKCIICPUMCHTA, KPUTHYCCKYIO OLCHKY W HMHTCPIPCTALUIO

B nponecce ocBoenus o0Opa3zoBaTenbHON IPOrpaMMBbl JaHHbIE KOMIIETEHI[UH, B TOM YHC-
J€ UX OTHeJIbHble KOMIIOHEHTHI, (POPMHUPYIOTCS IMO3TAIHO B XOJ€ OCBOCHMS OOYYaIOUIMMHUCA
JTUCHUTUTAH (MOZYJEH), PaKTHK B COOTBETCTBUHU C y4eOHBIM IJIAHOM M KaJICHJApHBIM Tpadu-
KOM y4eOHOro mpolecca.

6.1.2. Onucanue noka3arteseil U KPpUTepueB OlleHUBAHNS KOMIIeTeHIUi, opmMupy-
eMbIX [10 HTOraM OCBOEHUSl JMCUUIIMHBI (MO1YJI51), ONMCAHME IIKAJ OLleHUBAHUS.

[Toka3zareneM olleHUBaHUS KOMIIETEHLIMI HA Pa3JIMYHbIX ATanax ux GopMupoBaHUs SBIAETCS
JOCTHXKEHNE 00yJarolUMHUCS IIIIaHUPYEMBIX PE3yJIbTaTOB 00yUEHUs 0 JUCIUILIMHE (MOAYIIO).

OIIK-3 CriocobeH caMOCTOSTENBHO pelaTh MPAKTUYECKUE 3aaUl C UCTIOIb30BAaHHEM
HOPMAaTHBHOM U MpaBoBO 0a3bl B chepe cBoei mpodeccHoHambHOM ASSITENBHOCTH C Y4€TOM TOCIETHUX
JOCTUKEHUN HAYKU U TEXHUKHU

3HATB: METOIbI
M CIIOCOOBI ca-
MOPa3BHUTHS U
camopeaza-
LU C UCIIOIb-
30BaHUEM
TBOPYECKOTO
MMOTEHI[HAaA.

OO6yuarommmiics

JTEMOHCTPUPYET

IIOJIHOE OTCYT-
CTBUE WJIH HEIO-
CTaTOYHOE  COOT-
BETCTBHE CIICIIYIO-
IIUX 3HAHUN. Me-
TOJOB U CIIOCOOOB
CaMOpa3BUTHUS  H
camopeanu3aiu C

HUCIIOJIB30BaAHHUEM
TBOPYECKOTO 110~
TCHIMAJIA.

OO6yyaromumiics JIEMOH-
CTPUPYET HEMOJHOE COOT-
BETCTBHE I (S13% 0111704
3HAHU. METOJIOB U CIIOCO-
00B caMOpa3BUTHS U ca-
MOpeaTu3aIiid ¢ HUCIOJIb-
30BaHUEM TBOPYECKOTO
noreHnuana. JlomyckaroTt-
Csl 3HAUUTENbHBIC OIUOKH,
MIPOSIBIISIETCS. HEAOCTATOY-
HOCTb 3HAHHUU, TO PIAY
MoKa3aTeJeH, o0Oy4aro-
IIWICST HCTIBITHIBAET 3HA-

OO6yyaromumiics

JIEMOHCTPHPYET

YaCTUYHOE  COOT-
BETCTBUE CJIEIYIO-
IUX 3HAHUN. Me-
TOJIOB M CIOCOOOB
CaMOpa3BUTHS  H
camMopealIh3aluy ¢
HCIIOIb30BaHUEM

TBOPYECKOTO  TIO-
TeHIMana, HO JO-
ITyCKAIOTCS HE3Ha-
YUATENLHBIE OIIHO-

OObyuarommmiics
JIEMOHCTPHPY-
€T MOJIHOE CO-
OTBETCTBHUE
CIIETYIOIIINX
3HAHU: METO-
JIOB U CIIOCO-
00B camopas-
BUTHS U CaAMO-
peam3anuu ¢
UCIOJIb30Ba-
HUEM TBOpYE-
CKOTO TOTEH-




YUTCJIBbHBIC 3aTPYAHCHHUA K
caMOpa3BUTUIO, cCaMopEca-
JIn3anyu, HCII0Jb30BaHHIO
TBOPYECKOI'O IIOTCHIHAJIA.

KU U 3aTpyJAHECHUS
IIpU  CaMOPa3BUTHH
U camopeanu3anuu
C HCIOJIb30BAaHUEM

1yana, CBo-
00/THO oTIepu-
pyet npuobpe-
TEHHBIMH 3Ha-

TBOPYECKOTO  TIO- | HUSIMHU.
TEHIIHAA.

ymemsp: mnpume- | OOydaroruiics He | OOy4Jaronuiics neMoH- | O0yvaromunics OO6yuarommiics
HSATH METOJBI W | YMEET WU B HENO- | CTPUPYET HEMOJIHOE COOT- | IEMOHCTPUPYET JIEeMOHCTPHPY-
CIIOCOOBI  CaMO- | CTATOYHOM CTere- | BETCTBHE CJICAYIOUINX | YACTHYHOE COOT- €T IOJIHOE CO-
pa3BUTHUS M Ca- | HI yMEeT Tpa- | YMEHUN: MPaBUIBHO TPHU- | BETCTBHUE CICAYIO- | OTBETCTBUE

MOpeau3aliy ¢ | BWIBHO MPUMEHATh | MEHSATh METOIBl M CIIOCO- | IUX YMEHUH: Mpa- | CICAYIOIIHNX

UCIIOJIb30BAHU- | METOJIBI M CTIOCOOBI | OBl CaMOpa3BUTHS U CaMO- | BIJIBHO BBIOUPATh | YMEHUH: Tipa-
€M TBOPYECKOTO | CAMOPA3BUTHUSl W | peaM3allMd C WCIOJIb30- | METOJBI U CIIOCOOBI | BUWIBHO  IPH-
MOTEHIHAaIA. caMOpeall3aliy ¢ | BAHUEM TBOPYECKOIO TIO- | CAMOPA3BHUTHS U MEHSTh METO-

HUCIIOJIBb30BaHUECM
TBOPYECCKOI'O 10~
TCHIHAJIA.

TeHiuana. Jlomyckarorcs
3HAYNUTCILHBICE  OIIUOKHU,
00y4Jaromuics UCTIBIThIBA-
€T 3HAYUTEJbHBIC 3aTPY/I-
HEHHUS TP CaMOPa3BUTUHU
U camopeanu3alu C HC-
MOJIb30BAHUEM TBOPYECKO-
r'o IIOTCHIUATIA.

caMmopeai3aluu ¢
HCII0JIb30BaHUEM
TBOPYECKOTO T10-
TEHIHAJIa. YMEHHS
OCBO€EHEI, HO J0-
MyCKAIOTCs HE3HA-
YUTEILHBIE OLIHO-
KH, HETOYHOCTH,
3aTpyaHEHUS MPU
OpraHu3aIyu ca-
MOCTOSTCIbHON
paboThI IEpeHoce
YMEHHI Ha HOBBIE,

bl U CHOCOOBI
caMOpa3BUTHUS
U caMmopeasu-
3aldd  C HC-
[10JI630BaHUEM
TBOPYECKOTO
MMOTEHI[HAaIA.
CB0001HO
BJIQJCET IpHU-
0OpEeTeHHBIMU
YMEHUSIMH,
MPUMCHSICT WX
B CHUTyalusix

HECTaH/AapTHHIE MOBBILICHHON
CUTYaIHH. CJIOKHOCTH.
BJaajeTh: MeTo- | OOyuaromuiics He | OOydarouuiics BiajaeeT OOyuarouiics ya- | OOyvaronuiics

JaMHU ¥ CTIOCO-
O0amu camopas-
BUTHS U CaMO-
peanusanuu ¢
MCIIOJIb30BaHU-
€M TBOPUYECKOTO
MOTEHIIHAaNIA.

BJIAJCET WJIM B He-
JIOCTaTOYHOM CTe-
IIEHU BJIaJEET Me-
TOJaMU H CIIOCO-
06amMu caMopa3Bu-
THSI U CAaMOpEaIH-
3aIuH C UCIOJIb30-
BaHUEM TBOpYE-
CKOr'0 ITOTEHITHANA.

METOJaMH U CIIoco0amMu
caMOpa3BUTHUA U camopea-
JIM3AIUH C UCII0JIb30BaHU-
€M TBOPYECKOTO MOTEHIIN-
aya, JO0IMyCKAOTCs 3HAYH-
TebHBIE OLTUOKH, IPOSIB-
JIIETCS HEJOCTATOYHOCTh
BJIaJIEHNS HaBBIKAMHU.
OO0yuaromuiicst UCTIBITHI-
BaeT 3HAYNTEILHBIE 3a-
TPYJIHEHUS TPU IPUMEHE-
HHMH HaBLIKOB B HOBBIX CH-
TyaIusix.

CTHUYHO BJIJICCT
METOJIaMH H CIIO-
cobamu camopas-
BUTHS U caMopea-
JU3AIUH C UCITOJTb-
30BaHHEM TBOpYE-
CKOTO TIOTEHITHAIA,
HABBIKU OCBOEHBI,
HO JIOTYCKAIOTCS
HE3HAYUTENbHbIC
OIMOKH, HETOYHO-
CTH, 3aTpyTHEHUS
TIPH TIEpEHOCe
YMEHHI Ha HOBBIE,
HECTaH/apTHBIC
CUTYaIlUH.

B ITOJJHOM 00b-
eMe BlajieeT
METOHAMH U
crocobamu
caMOpa3BUTHUSA
U camopeau-
3allMM C UC-
MMOJIb30BaHUEM
TBOPYECKOTO
MOTEHIIHAA,
cBOOOJIHO
MPUMEHSIET
MTOJTYYCHHBIC
HaBBIKU B CH-
Tyarusx mo-
BBIIIICHHOM
CJI0KHOCTH.




OIIK-4 - CriocobeH mpoBOIUTH UCCIIEAOBAHMS, OPIaHU30BBIBATH CAMOCTOSITEIBHYIO  KOJUIEKTUBHYIO
Hay4YHO-UCCIEN0BATEIBCKYIO ACATENBHOCTD IPU PEIIEHUH WH)KEHEPHBIX M HAYYHO-TEXHUYECKUX 3a1a4,
BKJIFOYAIOLUX [UIAHUPOBAHUE U IIOCTAHOBKY CIIOKHOT'O 3KCIIEPUMEHTA, KPUTUYECKYIO OLICHKY U MHTEpIIpe-

Taluio pe3yJIbTaTOB

3namo. Metonanl | OOyvaronuiics He | OOyvaronuiics  Biazaeer | OOyuaromuiics 4a- | OOyvaromuncs
MIPOBEACHUS BJIaJICET WJIK B HE- | METOJAMH IIPOBEACHUS | CTUYHO BJIAJIEET | B IIOJIHOM O0B-
TEOPETUYECCKUX | JIOCTATOYHOM CTe- | TCOPESTHUSCKUX M JKCIIe- | METOJaMH  IIPOBe- | €MEe  BIIajeeT
U OKCICPUMEH- | ICHU BJIAJCET Me- | PUMEHTAJIbHBIX HAY4YHBIX | JICHHS TEOPETHYC- | METOJaMHU
TaJbHBIX Hay4- | TOABI IPOBEJICHUS | UCCIICOBAHUMA IO IOUCKY | CKHX M 93KCIEpPH- | IPOBEIACHHS
HBIX MCCIICJIOBA- | TCOPETUYECKMX M | U IPOBEPKE HOBBIX HJICH | MCHTAJIBHBIX Hayd- | TCOPETHUYCCKUX
HUH TI0 TIOMCKY | 9KCIIEPUMEHTAIb- | COBEPIICHCTBOBAHUS 000- | HBIX UCCIICJIOBAHHMH | B IKCIIEPUMCH-
U IMPOBEPKE HO- | HBIX HAy4YHBIX HC- | PyJOBAaHHUS M  CO3JIaHHUs | 10 IOMCKY M IIPO- | TaJbHBIX
BBIX HJEH CO- | ClIeIOBaHUM 10 | KOMIUIEKCOB Ha WX 0a3e, | BepKe HOBBIX HJCH | HAYYHBIX  HC-
BEPIIICHCTBOBA- | MIOMCKY U TPOBEP- | IOMYCKAOTCS 3HAYUTEIb- | COBEPIICHCTBOBA- CJICAOBAHUM I10
HUS 00OpYJOBa- | K& HOBBIX HJCH | HbIC OIIMOKH, MPOSIBIISICTCS | HUS OOOPYAOBaHUsS | IIOMCKY M IIPO-
HUS U CO3JaHMS | COBEPIICHCTBOBA- | HEJOCTATOYHOCTh BjajJe- | M CO3JIaHHS KOM- | BEpKE  HOBBIX
KOMIUICKCOB Ha | HUsI 00OPYIOBaHMS | HUSL HABBIKAMU 110 PsAy | TUIEKCOB Ha WX Oa- | uaed  cosep-
ux 0ase. M CO3JaHus KOM- | mokasaTeJiei, OO0yuaro- | 3¢, HaBBIKM OCBOE- | IIIEHCTBOBAHUS
IUIGKCOB Ha WX Oa- | IIUICS MCOBITBIBACT 3HA- | HBI, HO JIOMYCKa- | 000pyIOBaHHS
3€. YUTEIbHBIC  3aTPYTHEHUS | IOTCS HE3HAYU- | U CO3/IaHMS
[P IPUMEHEHUHU HABBIKOB | TCJIIHBIC OIIMOKH, | KOMIUIEKCOB Ha
B HOBBIX CHUTYaI[HsX. HETOYHOCTH, 3a- | ux 0ase, CBO-
TPYJAHEHUS npu | OOAHO MpHUMe-
AHAJIUTHYECKUX HSET TOJIyYeH-
omepanusax, Iepe- | Hble HaBBIKK B
HOCE YMCHHU Ha | CUTyalusx IIo-
HOBBIE, HECTaH- | BBIIICHHOMN
JapTHBIC CUTYya- | CIIOXHOCTH.
I[AH.
ymems: npume- | Obyuaromuiics He | OOydarommiics neMoH- | O0yyarormuiics OObyuarommmiics
HSTh METOJIbI | YMEET WU B HEJIO- | CTPUPYET HEMOJHOE COOT- | IEMOHCTPUPYET JIEMOHCTPHPY-
MIPOBEACHUS CTATOYHOHN CTelle- | BETCTBUE CIEYIOIINX | YaCTUYHOE  COOT- | €T TOIHOE CO-
TEOPETUYECCKUX | HI yMEeT INpUMe- | YMEHUW: TPHMEHSTh Me- | BETCTBHE CIICIYIO- | OTBETCTBUE
U DOKCIIEPUMEH- | HATb METOJABI MPO- | TOABl TMPOBEACHUS Teope- | MUX YMEHHM: MPHU- | CIEAYIOUTIX
TaJTbHBIX Hay4- | BSICHUS TEOPETH- | TAYECKUX U JKCICPUMEH- | MCHSITH METOJIbI | YMEHUH: TIpH-
HBIX MCCIIEJIOBA- | YECKUX M DIKCIe- | TaJbHBIX HAYYHBIX HCCIE- | MPOBEJACHUS TEOpe- | MCHATh METO-
HUW TI0O TIOMCKY | pUMEHTAILHBIX JIOBAaHWM TI0 TIOMCKY W | THYECKUX M JKCIIe- | bl  MPOBEJe-
U TPOBEPKE HO- | HAYYHBIX HCCIENO- | IPOBEPKE HOBBIX MJICH CO- | pUMEHTAIbHBIX HUS TEOPETH-
BBIX WJCH CO- | BAHWI IO MIOUCKY M | BEPIICHCTBOBAHUS O0OpY- | HAYYHBIX HCCIIEO- | YeCKUX W IKC-
BEpIICHCTBOBA- | IPOBEPKE  HOBBIX | JOBAaHUS M CO3/IaHHUSI KOM- | BAaHUH IO TIOMCKY W | IEPUMEHTAJIb-
HUS 00OpyIOBa- | MJeH  COBepIIeH- | IIeKCOB Ha uWx 0Oase. Jlo- | mpoBepke  HOBBIX | HBIX HAyYHBIX
HUS M CO3JaHUS | CTBOBaHUSI 000pYy- | MyCKalOTCS 3HAYUTENbHBIC | UIeH  COBEpIICH- | HCCIeT0BaHUN

KOMIUJIEKCOB Ha
ux Oase.

IOBAHUS U cCO3Ja-
HUS  KOMILUIEKCOB
Ha ux 0Oa3se.

OIIMOKHU, MPOSBISETCS He-
JIOCTaTOYHOCTh  YMEHHUH,
Mo psgy IOKa3arelew,
00yyaromuicss UCTBITHIBA-
€T 3HAuMTEeJIbHBIE 3aTPYI-
HEHUS NpU ONEPUPOBAHUU
YMEHMSIMH TIpU HUX Tepe-

CTBOBaHMS 000pY-
JIOBaHUSI U CO3Ja-
HUsA KOMIIJIEKCOB
Ha ux Oaze. Yme-
HHUA OCBOC€HBI, HO
JIOMyCKAIOTCs  He-
3HAYUTCJIBHBIC

M0 TOWUCKY |
MpOBEpPKE  HO-
BBEIX HIEH Cco-
BEPILIEHCTBO-

BaHUsA 00O0pY-
JIOBaHUS U CO-
3JaHHST  KOM-
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HOCC HAa HOBBIC CUTYyalllH.

OIIMOKH, HETOYHO-

CTH, 3aTpyIHEHUs
py  aHaJlUTHYe-
CKHUX  OIepauusx,

[IEpEHOCE  YMEHUH
Ha HOBBIC, HECTaH-
JapTHBIE cHUTya-
L1H.

IJIEKCOB Ha HX
O0aze. CoOon-
HO OIEpUPYET
npuoodpeTeH-
HBIMH yYMEHHU-
SIMH, TIPUMCHS-
€T UX B CHTYya-
LUAX MOBEI-
IIEHHON CJIOX-
HOCTH.

é1a0ems: METO-
JaMHi  TIPOBEJIC-
HUS TeopeThuye-
CKUX H DKCIe-
PUMEHTAJILHBIX

HAay4YHBIX HCCIIC-
JIOBaHUIl 1O IO-
HUCKYy W TIPOBEp-
K€ HOBBIX HAEH
COBEPIIIEHCTBO-

BaHHS 000pYyJI0-
BaHHSI U CO3/a-
HUS KOMIIIEKCOB
Ha ux 0aze.

OO6yuaromuiicst He
BJIQJICET UIIM B HE-
JIOCTATOYHOM CTe-
IICHH BIIAJCET Me-
TOJIaMH TIPOBEJIe-
HHS TEOpeTHIE-
CKHMX M DKCIIepU-
MEHTaJIbHBIX
HaY4YHBIX UCCIEI0-
BAaHUU I10 ITIOUCKY U
MPOBEPKE HOBBIX
HJiei COBEPIIICH-
CTBOBaHHUS 000pYy-
JIOBaHHUS U CO3/1a-
HHUS KOMIUIEKCOB
Ha ux 0ase.

OOyuarommiics BiaaeeT
METOIaMH MPOBEICHUS
TEOPETUUYECKUX U IKCIIe-
PUMEHTAILHBIX HAYIHBIX
MCCJICIOBAHHM 110 TIOUCKY
Y MIPOBEPKE HOBBIX UJIEH
COBEpIICHCTBOBAaHUSA 000-
PYIIOBaHUS M CO3aHUS
KOMILUJIEKCOB Ha uXx 0ase,
JIOTTYCKAIOTCSI 3HAYUTEIb-
HBIE OIIUOKHU, TIPOSBISAETCS
HEJI0OCTaTOYHOCTh BJIAJIC-
HUS HaBBIKAMHU 110 PSIy
nokazateneit. O0y4aro-
IIUICS UCTIBITHIBAET 3HA-
YUTEJIbHBIC 3aTPYAHCHUS
[IpY IPUMEHEHUH HABBIKOB
B HOBBIX CUTYaI[UsX.

OO0yuaromuiicst ya-
CTUYHO BJIAJICET
METO/IaMHu TIPOBe-
JICHUS TEOpeTHUYe-
CKHUX U IKCIIePH-
MEHTAIbHBIX Hay4-
HBIX UCCIICJIOBaHUN
0 ITOUCKY U TIPO-
BEPKE HOBBIX HJICH
COBEPIIICHCTBOBA-
HUS 000PYIOBAHHS
U CO3JIaHUS KOM-
IJICKCOB Ha uX 0a-
3¢, HaBBIKH OCBOE-
HBI, HO JIOITyCKa-
I0TCS He3HAYU-
TEJIbHBIC OITHOKH,
HETOYHOCTH, 3a-
TPYAHEHHUSI IPU
AHATUTUYCCKUX
oreparusx, nepe-
HOCE YMEHHI Ha
HOBBIE, HECTAH-
JApTHBIC CUTYa-
IUH.

OO6yuarommiics
B IOJIHOM O0b-
eMe BjIajeeT
METOIaMH
MIPOBEACHUS
TEOPETHYCCKUX
1 DKCIICPUMECH-
TaJIBLHBIX
Hay4HBIX HC-
CIICIOBAHUI 110
MTOUCKY U TIPO-
BEpPKE HOBBIX
uJiel coBep-
[ICHCTBOBAHMS
o0opyIoBaHUs
U CO3JIaHHs
KOMIIIEKCOB Ha
nx 0aze, CBO-
001HO TIpUMe-
HSET TIOJTyYeH-
HBIE HABBLIKH B
CUTYaIUsIX I10-
BBILICHHOM
CII0KHOCTH.

[IIxans! OLIEHUBAHUS PE3YIBTATOB IPOMEXKYTOYHOM aTTECTALMMU U UX ONMCaHUE.

Dopma npomexcymouHoll ammecmayuu 6 4emeepmom cemecmpe: IK3ameH.
[IpomexyTouHas aTTectaius oOydaroumxcs B popMe dKk3aMeHa MPOBOJUTCS MO PE3YIIb-

TaTaM BBIIOJTHCHHS BCEX BHUJIOB yUEOHOH pabOTHI, IPEyCMOTPEHHBIX YICOHBIM IIJIAHOM 10 JTaH-
HOW JUCHHIUTHHE (MOMYIIIO), TIPU 3TOM YUHTHIBAIOTCS PE3yIbTaThl TEKYIEro KOHTPOIS yCIieBa-
€MOCTH B TeueHHe ceMecTpa. OIeHKa CTENeHH JOCTHKEHHS 00YJarOIUMUCS TUIAHUPYEMBIX pe-
3y/lbTaTOB OOyUYEHUS MO AUCIUILINHE (MOYII0) IPOBOAUTCS MPETOAaBaTeNIeM, BEIYIIUM 3aHs-
THS TI0 JUCIUIUTAHE (MOIYIIF0) METOJIOM 3KCIEPTHOM OIeHKH. [1o uToram mpoMexyTodHOU aT-
TECTaIK MO TUCIHHUIUIMHE (MOJYIIO) BBICTABISETCS OLIEHKA «OTIIMYHOY, «XOPOIIO», «YyIOBIIE-
TBOPUTEIFHO» WIH «HEYIOBICTBOPUTEIHHO.
K npomexcymounoii ammecmayuu 0onyckaiomesi moisko cmyoeHmsl, 8bINOJIHUBUUUE BCe
8UObL YUeOHOU pabombl, npedycmMompennvlie pabouell npocpammor no oucyuniure «Mamepua-
Jl08e0eHUey: GbINOHUNY U 3AUWUMUIU 1AO0PAmMOpHble pabOmbl, HANUCANU KOHMPOIbHYIO pabo-
MY HA NOLOHNCUMENLHYIO OYEHKY.
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HIkana oyenusanus Onucanue

BrimonHens! Bce BUABI y4eOHOU pabOThI, MPEIYCMOTPEHHBIE YUEeOHBIM
wiaHoM. CTyAeHT JEMOHCTPHPYET COOTBETCTBUE 3HAHWH, yMEHHH,
HaBBIKOB MPUBEACHHBIM B TAaOMUIAX MOKa3aTesel, onepupyeTr mpuoo-
PETEHHBIMU 3HAHUSMH, YMEHHUSIMH, HAaBBIKAMH, IPUMEHSIET UX B CUTYya-
[USAX TOBBIIEHHON CI0XHOCTU. [Ipr 3TOM MOTYT OBITH JOMYIICHBI HE-
3HAUUTEIbHbIC OINMOKM, HETOYHOCTH, 3aTPYAHCHHS IpPHU aHAIUTHYe-
CKUX OTepalusx, epeHoce 3HAHUN M YMEHHI Ha HOBbIE, HECTaHAAPT-
HBIC CUTYAIIHH.

O1inyHo

BeimonHeHs! Bece BUIBI Y4eOHOM paboThI, MPeyCMOTPEHHbBIE y4eOHBIM
wiaHoM. CTYAEHT IEMOHCTPUPYET HEMOJHOe, MPaBHIbHOE COOTBET-
Xoporo CTBHE 3HAHWH, YMEHHI, HAaBBIKOB IPUBEICHHBIM B TaOIMIIaX MOKa3are-
neu, nubo eciu mpu 3TOM OBLIM JOMYILIEHbl 2-3 HECYIECTBEHHBIE
OLIMOKH.

BoinmonHeHsl Bce BBl Y4eOHON paOOThHI, MPEIyCMOTPEHHBIE Y4eOHBIM
maHoM. CTYIeHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHUM, B KOTOPOM
OCBellleHa OCHOBHasA, HanOoJiee Ba)KHasl 4YacTh MaTepuania, HO MPH 3TOM
JOTyIIEHa OJIHA 3HAYUTEJIbHASI OTMOKA UM HETOYHOCTD.

Y 10BIETBOPUTETILHO

He BbinonHeH oauH uiaM Oosee BUAOB y4eOHOW pabOThI, MpPEeaycMOT-
peHHBIX Y4eOHBIM IIaHOM. CTYIEHT JEMOHCTPHUPYET HENOJHOE COOT-
BETCTBHE 3HAHUM, YMEHMH, HAaBbIKOB MIPUBEICHHBIM B TaOJIMLAX MOKa-
HeynoBneTBopuTenbHO | 3aTeneid, NOIYCKAIOTCS 3HAYUTEIbHBIE ONIMOKH, TPOSIBISETCS OTCYT-
CTBME 3HAHUH, YMEHUH, HABBIKOB IO Psily MOKa3aTesel, CTyIeHT UCIIbI-
ThIBACT 3HAYUTCJIBHBIC 3aTPYAHCHHUA IIPU ONCPHUPOBAHUN 3HAHUAMH H
YMEHHSIMH IIPU UX NIEPEHOCE HAa HOBBIE CUTYaLUH.

DoHBI OLEHOYHBIX CPEACTB NMPEACTABJICHBLI B IPUJIOKEHUMN 2K paﬁoqeﬁ nporpamme.

7. Y4eOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00eceuyeHue JUCIIUIIMHBI.
a). OcHOBHas nTUTEpaTypa:
1. MarepuanoBenenue B MamuHocTpoeHuH. B 2 4. Yacte 1 : yueObHuk s By3oB / A. M.
AnackuH, 1O. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e uzn., ucnp. u gomn. — MockBa :
NznatenberBo FOpaiit, 2020. — 258 ¢. — (Bricmiee oopazosanue). — ISBN 978-5-534-00039-9
https://urait.ru/bcode/453053
2. MarepuanoBe/ieHHe B MalIMHOCTpoeHWH B 2 4. Yacte 2. : ydyeOHHMK ais By3oB / A. M.
AnackuH, 1O. E. Cenos, A. K. Oneruna, B. H. Knumos. — 2-e uzn., ucnp. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2020. — 291 ¢. — (Briciiee odpazosanue). — ISBN 978-5-534-00041-2
https://urait.ru/bcode/453054
0). lomomuuTenpHas TUTEpaTypa:
1. ITnomkun, B. B. Marepuanosenenue : yaeOHuK a1 By30B / B. B. Ilnomkun. — 3-e u3s., ne-
pepad. m mon. — Mocksa : M3gatensctBo HOpaiit, 2020. — 408 c. — (Briciiee obpa3oBanue).
— ISBN 978-5-534-12089-9.
URL.: https://urait.ru/bcode/446805
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https://urait.ru/bcode/453053
https://urait.ru/bcode/453054
https://urait.ru/bcode/446805

8) [Ipoepammnoe obecneuenue u unmepHem-pecypchbi:

HNHTepHEeT-pecypchl BKIIOYAIOT YIeOHO-METOAMYECKUE MaTepuajbl B DJICKTPOHHOM BHJIC,
npecTaBiIeHHbIE Ha caiite MockoBckoro [TomuTtexa B paszaene «bubinoTeka. DIEKTPOHHBIE pe-
CYpPChbI»

[Tone3nsie yueOHO-MeTOAMYECKHE M WH(GOPMAIMOHHBIE MaTepHalbl NPEACTABICHBl Ha

calrax:

http://mospolytech.ru/index.php?id=308

http://materiall.ru/

http://supermetalloved.narod.ru/lI2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_- materialovedenie.zip

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne JUCIUIINHBI.

Howmep O06opynoBanue
ayJIMTOPUU
1313 CTOJIBI yUeOHBIE CO CTYNBAMHU, ayTUTOpHAs 10ocKa. Pabodee MecTo mpemnoaBaTens:
CTOJI, CTYJI; IEPEHOCHON MPOEKTOp + 3KpaH, KOMIbIOTEP, TBepAomep Poksemia TP
5006.
1304 CTOJIbI yUeOHBIE CO CTYNBbsIMU, ayAUTOpHAs Tocka. Pabodee MecTo mpemnoaBaTens:

CTOJ, CTYJI. YueOHoe 1aboparopHOe 000PYIOBAHKIE: MHUKPOCKOT
ZASILACZMIKPOSKOPOWYtypTVO 6/20, Teepmnomep Poksemra TP 5006,
Muxpotsepaomep [IMT-3M, mukpockont AJIbTAMMU, xomriekT 06pa3nos s
nabopaTOpHBIX PadoT, mKadbl Ui XpaHSHUsT 000PYIOBaHUS M PACXOTHBIX MaTe-
pHuaoB

1316 CTOJIbI Y4EOHBIE CO CTYJIBIMHM, ayJAUTOPHAS JOCKA; IEPEHOCHOU mpoekTop. Pado-

Yyee MeCTO IMpernoaBaTelis: CTol, CTyl. YueOHoe JabopaTopHOe 000pyI0BaHUE:
mukpockon AJIbTAMU; mukpockonn MUM-7; tBepromep TKC-1M.

1307 VYuyebHoe nabopaTropHoe o6opyaoBanue: nekrporneds (HaGeprepm 1280°); anek-
tporeus (CHon 1100°); anekrponeus (IIK-PK-10/12 1280°); TBepnomep Th5004;
tBepromep TP 5006; neur mydensHast [IM-10; monupoBaibHBINA CTAaHOK
StruersTegraPol- 11; orpe3noii cranok StruersLaboton — 3; ycTaHoBKa jy1st TOpIIE-
BOI 3aKaliky; yCTaHOBKa ISl 3JIeKTpoTpasienus Struers Lectro Pol -5; BonbT™MeTp;
dorornexrpuyeckuii konopumerp KF-77. Bepcrak ¢ uHcTpyMeHTamu; pabouee
MECTO [yl TPaBJIeHUs, 000PYAOBAaHHOE BBITSKKON

1318 CTOJIBI YUE€OHBIE CO CTYJbSIMH, ayTUTOPHAs JOCKA, IEPEHOCHOM MPOEKTOp, IKpaH,
HarJsIHBIe TTocoOus. Pabodee MecTo mpemnoiaBarens: CTol, CTyl. Y4eOHoe 1a00-
paTtopHoe 000pyJOBaHHUE: IITAHTEHIIMPKYJIb; MPECC VIS 3alIPECCOBKH 00pa3IIoB;
nyna bpunens; mukpometp; TBepaomep TP 5006-M; teepromep TP5006-02;
mukpotBepaomep [IMT-3M; mukpockon Metam-PB. [TogcoOHbIe moMerieHust:
paboyee MecTO MHXKEHepa —CTOJ, CTYJIbs, KAl AJI1 XpaHEeHUs: 00pa3IoB U Me-
TOJIUYECKUX MTOCOOUH.

9. MeToanyeckne peKOMEHIAIUH [IJIsI CAMOCTOSATEILHON PadoThI CTY/IEeHTOB
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https://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=c6f265&url=http%3A%2F%2Fmospolytech.ru%2Findex.php%3Fid%3D308&msgid=14927738140000000903;0,1&x-email=mami-davidenko%40mail.ru
http://materiall.ru/
http://supermetalloved.narod.ru/l2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

CamocrosTenbHas paboTa sIBISICTCS OHUM M3 BUJOB yueOHbIX 3aHsATHH. Llens camocTos-
TEJIbHOM pabOThl — MPAKTUYECKOE YCBOEHUE CTYAEHTAaMH BOIPOCOB METPOJIOIMH, CTaHIAPTH3a-
IIUH U CepTU(HKAINN, PACCMAaTPUBAEMBIX B IIPOLECCE U3YUCHHS TUCIIUILIHHBI.

AynuTopHas caMocTosITelIbHAs paboTa MO JUCLUIUIMHE BBINOJIHAETCS Ha Y4eOHBIX 3aHs-
THSX I10J] HEIIOCPEACTBEHHBIM PYKOBOCTBOM IIPEIOJABATENSA U 110 €r0 3aJaHUI0.

BHreaynuropHas camocTrosTenbHas pa00Ta BBIIOJIHIETCS CTYAEHTOM IO 3aJlaHUI0 IIPEro-
JaBatessi, Ho 0e3 ero HeMmoCPEACTBEHHOTO YYaCTHS

3agauu caMoCTOATEILHON PadoThI CTY/ICHTA!

- pPa3BUTHE HaBBIKOB CAMOCTOSITEIbHON y4eOHOH paboThI;

- OCBOCHHE COJIEPKAHUS JUCLIUILINHBL,

- yri1yOJaeHue CoAepkKaHUs U OCO3HAHNUE OCHOBHBIX MOHATUH AUCLUIUINHBI;

- HCII0JIb30BaHKUE MaTepuaia, COOPaHHOTO U MOJIYYE€HHOI'O B X0JI€ CAMOCTOSITEIbHBIX 3aHs-
TUH U1 5 (PEKTUBHON MTOATOTOBKHU K K3aMEHY.

Bujbl BHEaAy TUTOPHOI caMOCTOATeIbHOI padoThI:

- CaMOCTOSITEIIbHOE U3YUYECHHUE OTACIIBHBIX TEM JTUCLUILINHBL;

- IOJArOTOBKA K JICKIIMOHHBIM 3aHATHSM;

- IOJITOTOBKA K JJa00paTOpHBIM padoTaM;

- BBIIIOJIHEHHUE JIOMAIIHUX 3a/IaHUH 110 3aKPEIIJICHUIO TEM;

- BBIIIOJIHEHHUE JIOMAIHUX 33JaHUN 110 PEIIECHUIO TUIIMYHBIX 3a/1a4 U YIIPaKHEHUI;

- cocTaBiieHue U 0pOpMIICHHE JOKIAI0B U pehepaToB 10 OTAEIbHBIM TeMaM IPOrpaMMbl;

- Hay4HO-MCCIeI0BaTeNbCcKas paboTa CTYAEHTOB;

- Y4aCTHE B TEMAaTHYECKUX AUCKYCCHUAX, OJTUMIINALAX.

JUis BBINIOSTHEHMS J1I000r0 BUA CaMOCTOSATENIBbHOM paboThl HEOOXO0AUMO MPONTH ClleayO-
IIM1€ JTalbl:

- OIIpe/ieNIeHUe 1IETIH CaMOCTOATENbHOM paboThl;

- KOHKpEeTHU3allus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIIbHON paboTe;

- BBIOOp a/IeKBaTHOTO croco0a eHCTBHS, BEAYILEr0 K PELICHUIO 3ajauy;

- MJIJAHUPOBaHUE PabOTHI (CAaMOCTOSTEIHLHON WIIM C TIOMOIIBIO MperoiaBaTelis) HaJ 3aja-
HUEM;

- OCYUIECTBJICHHE B INPOLIECCE BBHIMOJHEHUS CaMOCTOSTENBHOW paboThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pepnexcus;

- Ipe3eHTaIus paboThI.

Bomnpockl, BBIHOCMMBbIE HA CAMOCTOATEJIbHYI0 padoTy

- KoHcTpykuMoHHas NpOYHOCTh U METO/IBI €€ OLICHKU

- AMopdHbIe MeTaIIBI

- TepmomiacTuyHbIE U TEPMOPEAKTUBHBIE MOJTUMEPHI

- Jmarpamma cocTosiHUS Kene30-rpadur

- JlerupoBanHnble uyryHbl. Texuuueckue TpeboBanus ais uyryHos no 'OCT.

- OcraTouHble HANPSHKEHMS, UX BIMSHHUE HA YCTATOCTHYIO IPOYHOCTD.

- TepmokuHETHYECKHE TMAarpaMMBbl IPEBPAILIEHUs] ayCTEHUTA.

- Crapenue craiu.

- Cranu ¢ NMOHMKEHHOM M PETIAMEHTUPOBAHHOM MPOKAJIMBAEMOCTBIO JUIsl TOBEPXHOCTHOM
3AKaJIKU.

- Muddysuonnas meraminzanus. CiocoObl METaINIM3ALNUN U 0071aCTU TPUMEHEHUS.
- MMnnaHTanust MOHOB.
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- CmnaBbl € 33JaHHBIMH YIIPYTUMHU CBOWCTBaMHU.

- CnnaBbl C aHOMaJIbHBIM TETUJIOBBIM PACIIUPEHUEM.

- TexHuueckass kepaMuka. BiusiHHE BOJIOKHUCTBIX HAIlOJIHUTEIEH HAa TEPMOIPOYHOCTh
KEpaMUKH.

- ABromMoOuiIBbHBIE cTEKNA. CTEKIIOKPUCTAIUIMUECKNE MaTEpUaIbl (CUTAILIbI).

- @®yHKIMOHAIBHBIC HAHOMAaTepHalIbl. HaHOoMaTepuaibl cemeiicTBa (yiepeHoB .

- MexaHu3anus ¥ aBTOMATHU3AIHS IPOIIECCOB TEPMUIECKOM 00pabOTKH, MEPHI IO OXpaHe Tpy/ia
B TEPMHUYECKHX I1I€XaX.

10. MeToanyeckue peKOMeHIAIUM JIsI TIpenoaaBaTeas

OcCHOBHOE BHUMaHUE MPU U3YYECHNUN JUCLMILIMHBI «MaTepranoBeieHUE) CIIEAYeT yIeNsTh
M3YYECHUIO COCTaBa, CTPYKTYPbl U CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U HEMETAJTMYECKUX
MaTepHaioB; OCBOCHHUIO OCHOB TEPMHUUYECKON, XMMUKO-TEPMHUECKONH U TEPMOMEXAHHUUECKONU 00-
pa6OTKI/I, MCTOHOB CTaHAAPTHBIX HUCIIBITAHUH 110 OIIPCACIICHUIO (bl/I?;I/IKO-MexaHI/IlIeCKI/IX CBOMCTB
Y TEXHOJIOTUYECKUX IT0KA3aTEJIEH UCIIONIb3yEMbIX MAaTEPHUAJIOB U TOTOBBIX U3CIINN.

TeopeTnueckoe M3y4eHHE OCHOBHBIX BOIIPOCOB Pa3leioOB AMCLMILIMHBI JOJDKHO 3aBeEp-
IIaThCS MPAKTUYECKON paboTO.

Jis akTUBU3AIMK y9eOHOTO Tpolecca MpH M3yYSHUU AUCHUIUIMHBL dPPEKTHBHO TpUMe-
HEHME IIPE3EHTAlMH 10 PAa3JIMYHBIM TeMaM JEKIHUH 1 1abopaTopHbIX paldoT.

Jlis mpoBeieHus 3aHATUH 1O AUCLMITIIMHE UCIIONB3YIOTCS CPEICTBA O0OYyUEHHUS:

- yueOHUKH, HHPOPMaLMOHHBIE pecypchl IHTepHeTa;

- CIIPaBOYHBIC MaTCpUaJibl © HOPMATUBHO-TCXHUYCCKAsA JOKYMCHTALUA

- METOAMYECKUE YKA3aHUs JUIsl BHIIIOJIHEHUS JIaO0OPATOPHBIX paboT.
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CTpyKTypa U coaep:kaHue TUCHUILTUHBI «MaTepuaioBeleHUe» M0 HANPABJIEHUIO MOAT0TOBKH
23.05.01 «<Ha3eMHBbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY
no npouiaro noAroToBKu «KoMnboTepHoe MoaeIHPOBAHNE TPAHCIIOPTHBIX CPEICTBY»

Ipunoowcenue 1

Paznen

CemecTtp

Henens ceEMECTpa

Bunpl yueOHOM pabOThI, BKITIOUAs
CaMOCTOSATENIFHYIO paboTy CTyIEH-
TOB U TPYIOEMKOCTh B Yacax

Bunel camocTosiTenbHON paboThI CTY-
JICHTOB

@opMsI arTe-
CTalMH

J | I/C | Jla6. | CPC | KCP

KP | KII | PIP Peo. K/P

IlepBbIii cemecTp

BBoanasg gacte.

-

-
1

1. ®uszuko-MexaHn4ecKkne CBOMCTBa
MatepuanoB. Cmpoenue mamepuanos.
OcHoéHble  NOHAMUSA O  CEOUCMBAX
mamepuanos. AmoMHO-KpUCMALIU4ecKoe
cmpoenue Memannos, usomponus,
anuzomponus, Keasuuzomponus. Ilymu
NOBbIUEHUSI  NPOYHOCMU — Memauios.
Kpucmannuzayus memannos nepguunas u
BMOPUUHASL.

R

|

2. Teopust cmiaaBoB. [lonamus o
CNIa6ax. Teepovie pacmeopel,
Mexauwuueckue — cmecu,  Xumuyeckue
coedunenus. Jluazpamma  cocmosHus
Jcenezo-yemenmum.  Xapaxmepucmuxu
KOMHOHEHMO8. CmpyxkmypHvie
cocmasnaowue u @azvl Ha ouazpamme
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JHcene3o-yemenmum. Knaccughuxayus
cmaneill no  cnocoby npouzeoocmad,
HazHaveHuro u xawecmey. Mapxuposka
yenepooucmulx  cmaneu.  Yyeymolr ¢
epagumom, noroguHuamvle u Oenvle.
Cmpykmypa, ceoticmaa, obnacmu
NpUMEHeHUs U  Memoobl  NOLYYEHUs.
cepulx, KOBKUX U  BblCOKONPOYHBIX
yyeynos. Mapkupoexa uy2yHos.

3. JlJabopaTopHas pabora 4 2
«MaKkpOCTPpYKTYpPHBIN aHAJIN3»

4. JlaboparopHast pabota 4 4
« MUKPOCTPYKTYPHBIN aHATH3Y

5. JlaboparopHast pabota 4 5
«YTJIepOIUCTBIC CTAIIN»

6. JlaboparopHast pabora «UyryHb» 4 8
7. KontponbHas padora «Yraepoaucteie | 4 | 10
CTJIA ¥l IyTYHBDY

8. Haknén u pexkpucrannuzauus. Biu- | 4 9
AHUe naacmuyeckou Oegopmayuu Ha
CMPYKMypy U C80UCMEa Memaunos.. Xo-

JIOOHas u eopavas oegopmayus. Tepmo-
Mexanudeckas oopabomka.

9. Teopusi Tepmuueckoii odpadorku. | 4 9

Buowvr mepmuueckoii oopabomxu cmanetl.
Ilpespawenus npu nacpese cmanu. Ilepe-
epe6 u nepedxcoe. Ilpespawenue aycme-
HUMa Npu Henpepbi6HOM OXAAHNCOCHUL.
Huazpamma usomepmuueckozo npeepa-
wenus aycmenuma. Ilpeepawenue npu
omnycke, CmpyKmypa u ceoticmea Cmaiu
npu omnycke. Ilpokanueaemocms u 3a-
KAnu8aemocms CIaiu.
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10. JIaboparopHas paboTa
«3aKajKa ¥ OTIIYCK»

10

11. TexHoJiorus TePMHYECKOH
odpadoTku. Omoicue I pooa 6e3 azosoti
nepexpucmaniuzayuu. Omorcue 1l pooa c
¢aszosoii nepekpucmaniuzayuetl,
HOPpMAIU3ayusi. 3axanka cmanu.
OcHogHble  napamempvl  NpOYeccos
OMnycKa y2nepooucmulx u 1e2upOo8anHblx
cmasnetl. Obpabomxa X01000M.
llosepxnocmmuas 3axanxa.

11

12. Xumuko-Tepmuueckasi 00padoTka.
Duzuueckue OCHOG6bl XUMUKO-
mepmuyueckou oopabomku. L{emenmayus,
HUumpoyemenmayus, asomupoeanue
cmanu.

11

13. KoHCTpyKIHOHHBIE JerdHpOBaH-
Hble cTaau. Pazvl, obpazyemvle necu-
pyrowumMu d1emeHmamu 6 cmanix. Buu-
SAHUE ecUpyIouux 21eMenmos Ha noau-
Mopghusm dicenesa, Ha ceolicmea @ep-
puma u aycmenuma. QOcobenHocmu
mepmu4eckol 0opabomku 1ecupoeam-
Hoix cmaneu. Knaccugpuxayus, mapku-
posKa, Oeghekmul N1€2UPOBAHHBIX CMA-
ne.

12

14. JIaGoparopnas padoTa
«Jlecuposannvie cmanuy

13

15. UHcTpyMeHTAIbHbIE MaTepUAJbI.
Hncmpymenmanvuvie  yenepooucmele U
JIe2UpOBaHHble CMAnu Ol PedtCyueco
UHCMpYMeHma. Bvicmpopeocywas

14
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cmanw, pesrcuMbl MmepMuUyecKoll
obpabomku,  obnacmu  npuMeHeHus.
lmamnosevie  cmanu. Cmanu 014
UBMEPUMETLHOZO UHCMpyMeHma.
Tseepovle nopowikogvle cnaagvl  OJisl
pedicyweco  uncmpymenma. Kepamuxa.
Csepxmeepovle mamepuanwl.

16. Craam u cmiaaBel € 0COOBIMH
cBoiictBamu. Cnagvl ¢ 0co60 6blCOKOU
UZHOCOCMOUKOCIbIO, cocmas,
MApKUposKa, mepmuieckas 0opabomxa u
obnacmu npumenenus. Hepoicaserowue
Xpomucmule U XPOMOHUKeNe8ble CMAU,
cocmaes,  MapKuposKka, — mepMudecKdst
obpabomka u obracmu NpPUMeHeHUs.
JKaponpounvle cmanu u cniasvi, npeoe
OIUMeNbHOU npouYHOCmU, npeoein
noazyuecmu. Maenumomsiekue u
MazHumomeepovie CNJasbl.

15

17. IIBeTHble MeTAJLIbI M CILIABBI.
Meow u ee ceoticmsa. Jlamynu, 6pon3vl,
6ab66umol. Amomunull u e2o ceoucmed.
Jlumetinvle anoMuHuessle CNnaebl,
obracmu  npumenenus.  opantomun,
cocmas, percum mepmu4eckoul
o0bpabomxku, ceoticmaa, obnacmu
npumenenus. Maenuesvle cnnagol. Tuman
U e20 CNIaewl.

15

18. JIaboparopHas paboTa
«[]semnuie cniasvl»

16

19. Komno3unnoHHble MaTepUAJbI.
Knaccugpurayus KOMNO3UYUOHHBIX
Mamepuanos. Komnoszumwi c

17
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Memaniudeckou mampuyetl.
Jlucnepcnoynpounennole

KOMNO3UYUOHHBLE mMamepuansi.
Bonoxnucmuie KOMNO3UYUOHHbLE
mamepuasl. Topowrxogvle
KOMNO3UYUOHHbLE Mamepuanvl

(kepmemnst). Komnozumwl ¢ nonumeproii
mampuyeu. Komnozumul ¢ kepamuueckou
u cmekaauHou mampuyet. Ilpumenenue

KOMNO3UYUOHHBIX Mamepuanoe 8
agmomoounecmpoeHuu.
Hanomamepuanoi. Cmpykmypa,

ceolicmaa, NpuUMeHerue.

20. JIaboparopHas pabota
«Komnosuyuonuvie mamepuanst»

18

21. TexXHMKO-IKOHOMUYECKHH BBHIOOP
MaTtepuaga M TEXHOJOTHMH  €ero
ynpouHeHusi. OcHO8bl payuoOHAaAIbLHO20
evibOpa  mamepuara U - Memood
VIPOUHEHUS. Ipuyune CHUMICEHUSL
pabomocnocobHocmu Mamepuana.
Mamepuanst u Memoosbl Ux YnpouHeHus
NpU pA3IUYHBIX 8UOAX HASPY3KU Oemaieli

17

®dopma aTTecTalnn

Bcero yacoB nmo gucuuniinge

36

18

54
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MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPAILIMNA

OEIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEX/IE-

HUE BbICILIEI'O ObPA30BAHUMA
«MOCKOBCKHI HO.JII/ITEXHI‘/JI‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

Hanpasnenue noarorosku: 23.05.01 HABEMHBIE TPAHCIIOPTHO-TEXHOJIOTUYECKUE

CPEJICTBA
OII (mpoduip): " KommnbioTepHoe MOICTMPOBAHUE TPAHCIIOPTHBIX CPEACTB"
®opma 00yueHus: OUHas

Kadenpa: «MatepuanoseneHue
®OH/I OHEHOYHBIX CPEJICTB
o AMCIUIIJIMHE

MaTtepuasoBeieHune
Cocrag: 1. [laciopT poHIa OIEHOYHBIX CPEICTB

2. OnucaHue OIEHOYHBIX CPEJICTB:
Ponesbie urper
DK3aMeHalMOHHBIE OUIIETHI
KonrponsHas padora
Tect

Mocksa, 2022r
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Tabauya 3 Ilacnopm ©OC no oucyunaune "Mamepuanosedenue»”

Kon xomne- | DnemeHThl KoMmIieTeHIuu (yacTu KoM- | KoHTponupyemsle Moyiu, ITepuo- Bunst Cnocobwr | Cpencrsa
TEHLIUU METCHIINH ) pazaensl (TeMbl) AUCUMILIUHBL | TUYHOCTh | KOHTPOJS | KOHTPOJIA | KOHTPOJIS
no paboyeil mporpamme KOHTPOJIS
1 2 3 4 S) 6 7

OIIK-4 3HaHUA: Pasnensr 1 - 4 TEK, KP YcerHO Tect
3HATh METOJIBI U CIIOCOOBI CcaMopa3BU- ITA T I1 K/P
THS U CAMOPEAIM3alUU C UCIIOIb30Ba- C) OK3. buner
HUEM TBOPYECKOI0 NOTEHIHANA.
YMeHus: Pasgensr 1l - 4 TEK, KP YcerHO Tect
YMETh MPUMEHSATH METOJIBI M CIIOCOOBI ITA T IT K/P
CaMOpAa3BUTHUSL U caMoOpeaii3aluu ¢ C) DK3. buner
UCIIOJIb30BAHUEM  TBOPYECKOIO I10-
TEHLIMAJIA.
Haspixn: Pasgennr 1 - 4 TEK, KP YceTHO Tect
BJIAJIETh METOIAMHU U cIOCOOaMU ca- 1A T 11 K/P
MOPA3BUTHSI U caMOpean3aliy ¢ uc- C) OK3. buner
MOJIb30BAHUEM TBOPYECKOTO MOTEH-
1yana.

OIIK-5 3HaHWuA. Pazmene1 5- 12 TEK, KP YcrHO Tect
3HaTb METOJBI IPOBEIECHUSA TEOPETHU- A T II K/P
YECKUX M SKCIEPUMEHTAIbHBIX Hayy- €] OK3. Ouiet
HBIX MCCIJIEJIOBAaHUM T10 TIOMCKY M MPO-
BEPKE HOBBIX HJEH COBEPIIEHCTBOBA-
HUSL 00OpYJIOBaHUS U CO3JAHUS KOM-
TJIEKCOB Ha uX 0ase.
YMenust: Pasmensr 5 - 12 TEK, KP YcrHO Tect
NPUMEHATh METOJbI IPOBEIEHUS TEO- ITA T II K/P
PETUYECKUX M  DKCIEPUMEHTAIbHBIX 6] OK3.. Ouer

HAy4HBIX MCCIIEJOBAaHUN IO IOUCKY U
IIPOBEPKE HOBBIX HJIEH COBEPIIEHCTBO-
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BaHHMS OOOpPYJOBaHHMS M  CO3JaHUS
KOMILJIEKCOB Ha ux 0ase.

HaBpikn:

BJIQJICTh METOJaMHU IPOBEJICHUS TEO-
PETHUYECKHX M IKCIEPUMEHTAIbHBIX
HAy4YHBIX MCCICIOBAHUN IO MOHMCKY U
IIPOBEPKE HOBBIX UEH COBEPIIEHCTBO-
BaHUs OOOpPYIOBaHUS M  CO3JAHUS
KOMILJIEKCOB Ha uX 0Oase.

Pasnener 5 - 12

TEK,
A

KP

YcrHO

Tect
K/P
3K3. ouIeT

- CokparieHusi opM OLIEHOYHBIX CPEJCTB CM. B mpuiiokenuu 3 k PII.
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Ipunoowcenue 3

K paboueii npozpamme
Ilepeuensv ouenounvix cpeocme no oucyunaune «Mamepuanoseoenue

IIpencraBnenue
Ne |Hammenosanue orie- K el
° paTkasi XapaKTepUCTHKa OLIEHOYHOT'O OLIEHOYHOTO Cpei-
HOYHOT'O CpeZCTBa
OoC P CpeacTBa crBa B DOC
CoBMecTHasi AEATeNbHOCTh IpyHIbl 00yya-
FOIIMXCS] U TIEIarOrMYeCcKOro pabOTHUKAIION
YIIpaBJIEHUEM ME€1aroruyeckoro paboTHHKA Tema (poGema)
JlenoBast u/unu posieBasi [C LEJIbI0 peIIeHUs] YIeOHBIX U MpodeccHo- p ’
KOHLIETILUS, POJIM U
1 urpa HAJIbHO - OPUEHTHPOBAHHBIX 3a/ad IyTeM .
. OKHJAEMBIN PE3YJib-
(aAn) WUIPOBOrO0 MOJEIMPOBAHUS PEaJbHOM IIPO- N
. TaT 110 Ka)KJ0M Urpe
OonemHo#l cutyanuu. Ilo3Bosser oueHUBATh
YMEHHME aHaJIW3UpOBaThb U pellaTh TUIINY-
Hble IPO(ecCHOHATbHbIC 3a/auu.
CpelncTBO TPOBEpKH YMEHMH NpUMEHSTh |KOMIUIEKT KOHTPOIIb-
Kontposnbnas pabota Peal POBCP Y p JHTP
2 (K/P) [OJIyUEHHBbIE 3HAHMs JUISl pELIeHMs 3a7ad | HbIX 33JaHuil 10 Ba-
OIIPE/IeIIEHHOr0 TUIA [0 TEME WIIM pa3leily pHaHTam
CucremMa CTaHIApPTU3UPOBAHHBIX 3aJaHUM,
3 Tect M03BOJISAIOIIAs aBTOMaTHU3UPOBATh @DOHJ TECTOBBIX
(T) [IPOLIEAYPY H3MEPEHUs YPOBHS 3HAHUU U 3alaHuI
yMeHu# o0yuaromerocs.
OreHKa CIIOCOOHOCTH CTyIeHTa nmpuMeHuTh | [lepeuenp  mabopa-
4 JIaGopatopHble pabOThI | OJTYYEHHBIE paHee 3HAHUS AJS HpOBele- | TOPHBIX padoT M HX
(JIP) HUs aHAJIM3a, OIBITA, SKCIIEPUMEHTA U BbI- | OCHAIICHUE
NIOJIHEHUSI TNOCIEAYIOIIUX PAacyeToB, a
Huanor mnpenopaBarenss cO CTYAEHTOM,
5 YceTHBIN onpoc L[eJIb KOTOPOTo — cucTemMarusanus u yrod- | Kommuiekr  ok3ame-

(D -ax3ameH)

HEHHE HMEIOIIMXCA Yy CTYyJIEHTa 3HaHUM,
IIPOBEPKA €r0 MHAMBUAYAJIbHBIX BO3MOXK-

HaI[MOHHBIX OWJIETOB

1. DKx3aMeHAMOHHBIE OMJIETHI

1. Haznauenwue: Mcnonb3yrorces Uil IPOBENEHUS IPOMEXYTOUHOM aTTECTALIMY 110 TUCLUIUIMHE
"MarepuanoBenenue”
2. B Guner BKIIOYEHO TPH 3aJaHUS:

3ananue 1. Bompoc s npoBepkH TEOPETUUECKUX 3HAHUM;
3ananue 2. 3agayda i IPOBEPKH YMEHHUS IPUMEHATh TEOPETUYECKUE 3HAHUS;
3aganue 3. [IpoBepka HaBBIKOB. [[pakTHUECKOE BBIMOJHEHUE 3 TAHUS .
3. KoMIuiekT sk3aMeHaMOHHBIX OUeTOB BKIo4aeT 30 OmiieToB (mpuiararorcs).
4. PermaMeHT 5Kk3aMeHa: - BpeMs Ha MOATOTOBKY TE€3HCOB OTBETOB - 10 40 MUH

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

5. IlIkana oreHUBaHUSA:
"OTAUYHO' - €CITH CTYJIEHT TTTyOOKO U TPOYHO OCBOMJI BECh MaTepHall IPOrpaMMbl 00yUIEeHHS,
HCYEPIBIBAOIIIE, TIOCTICIOBATEIFHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro W3Jiaraet, He 3aTpy/-
HSIETCS C OTBETOM IIPH U3MEHEHHH 3aJIaHusl, CBOOOIHO CIIPABIISIETCS C 3aja4aMU U TIpaKTH4e-

CKHMH 33JIaHUSMH, IPABUIHHO 000CHOBBIBAET MPUHSATHIC PEIICHUS.
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"Xopomo'- ecau cTyAEHT TBEPIO 3HAET NPOTrPaAMMHBIN MaTepuall, FPaMOTHO U 110 CYLIECTBY
€ro u3JaraeT, He JOMYCKaeT CYIIECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOMPOC, BIIaJceT HE00X0-
JUMBIMU YMEHUSIMU U HABBIKAMH MPU BBIMOJTHEHUH MPAKTUYECKUX 3aJaHUH.
"Y10BJIETBOPUTEJIBHO'" - €CITU CTYJIEHT OCBOMJI TOJILKO OCHOBHOM MaTepuaj IporpaMmbl, HO
HE 3HAET OTACIBHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEJIOCTATOYHO MPABUIIbHBIE (POPMYITUPOBKH,
HapyIIaeT MOCIeA0BaTEIbHOCT U3JI0KEHHS MPOrPaMMHOI0 MaTepraia U UCIIBITHIBACT 3aTPy/-
HEHUS B BBINOJIHEHUHU IPAKTUYECKUX 3aJaHUH.
"HeynoBy1eTBOPUTENBbHO' - €CJIM CTYJICHT HE 3HACT 3HAYUTEIILHON YaCTH POrPaMMHOT0 Mate-
puana, J0MycKaeT cepbE3Hble OMIMOKH, C OOIBIIUMHE 3aTPYAHEHUSMH BBITIOIHIET IPAKTUIECKHE
3aJaHusl.

Kaxnoe 3aganne s3x3aMeHaIMOHHOTO OMIeTa OLIEHUBACTCS OTAENbHO. O0IIeH OIleHKOH SB-
JSIeTCsl cpeiHee 3HaYCHHE, OKPYTIIEHHOE JI0 11eJI0r0 3HAYEHUSI.

BapuaHT 3k3aMeHALIMOHHOI0 OWJIeTa

MUHUCTEPCTBO OBPA30OBAHUS U HAVKU POCCHUIMCKON OEJIEPALINI
OEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUIA
«MOCKOBCKHUI NOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

DakynpTeT XUMUYECKON TEXHOJIOTHH U OHOTeXHONIOTHH, Kadenpa «MarepruaioBeaeHue»

JucnummHa «MartepuanoBenenue» ObpazoBatensHast nmporpamma 23.05.01 «HASEMHBIE TPAHCIIOPTHO-
TEXHOJIOTMYECKHUE CPEJICTBA»

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBINA BUIET Nel

1. lnarpamma Fe-C. M3MeHeHne XUMHUECKOTro cocTaBa (a3 B mpoliecce NepBUYHON U BTOPUUHON
KpUCTAJJIN3aluu cTanu 45.

2. IToBepXHOCTHAs 3aKaJlKa, BUJbI U 00JIACTH IPUMEHEHHUS.

3. Pacudposars Mapky Metamutonponykuuu: /118 u nate ee XxapakTepucTuky (Ha3BaHHE, HA3HAUEHUeE,
CBOWCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTUH).

VTBepikaeHo Ha 3acenanun kadeapst «29» nexabpst 2016 r., mpotokos Ne5.

3aB. xadenpoit AL Wstrmen/

IlepedyeHb BONPOCOB HA DK3aMeH
1. Iuarpamma Fe-C. Xapakrepuctuka (a3 v CTpYKTYPHBIX COCTABISIONTUX
2. Nuarpamma Fe-C. Omnpenenenre XuMrUIeckoro cocrasa (a3 B ciiase ¢ 4,3 % C mpu 1400°C
3. Inarpamma Fe-C. M3MeHeHne XUMHUYECKOTo cocTaBa (pa3 B mpoliecce MepBUYHON U BTOPHUY-
HOW KpHUCTAJUIM3alMK cTainu 45
4. narpamma Fe-C. 3meHeHrne XMMHYECKOTro cocTaBa (a3 B Mpoliecce MepBUYHON U BTOPUY-
HOM KpHcTayum3anuu ctaiu 30
5. Ilonstue o cinaBax. TBepbIe pacTBOPBI, MEXAHUUYECKUE CMECH, XUMHUECKHE COSTUHEHUS
6. /Ilnarpamma COCTOSIHUS IBOMHBIX CIIABOB C HEPACTBOPHUMBIMHU B TBEPJIOM COCTOSTHUU KOMITO-
HEHTaMH
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7. Quarpamma Fe-C. M3MeHeHHe XUMUYECKOTO cocTaBa (a3 B Mpolecce MEepBUYHON M BTOPUY-
HOM KpHcTayum3anuu cmiasa ¢ 5 % C

8. marpamma Fe-C. I3MeHeHne XUMUYECKOro cocTaBa (a3 B Mpolecce NepBUYHON U BTOPHY-
HOM KpHUCTaJUIM3aluu ctanu Y 12

9. Mnarpamma Fe-C. Xapakrepuctuka ¢a3, yaacTBYIOUIUX B 9BTEKTUYECKOM IPEBPAIICHUN

10. Juarpamma Fe-C. Onpenenenue xumuyeckoro coctana (a3 B criase ¢ 5,5 % C npu 1300°C
11. lnarpamma cOCTOSIHUS ABOWHBIX CIUIABOB C OTPaHUYEHHOM pacTBOPUMOCTBIO KOMIIOHEHTOB
B TBOPJIOM COCTOSIHUU

12. lnarpamma Fe-C. Onpenenenue xumudeckoro coctasa (a3 B cruiase ¢ 4,3 % C npu 1147°C
13. lmarpamma Fe-C. Onpenenenue xumuieckoro cocrana ¢gas cramu Y12 mpu 1100°

14. Inarpamma Fe-C. Onpenenenue xumuieckoro cocrasa ¢a3 B cruiase ¢ 0,8 % C mpu 727°C
15. Inarpamma Fe-C. Onpenenenue xumuieckoro cocrana ¢gas cramu Y8 npu 1100°C

16. lnarpamma Fe-C. Onpenenenue xumuueckoro coctara a3 B cruiase ¢ 4 % C mpu 1400°C
17. quarpamma Fe-C. MI3MeHeHrne XUMHUYECKOTO cocTaBa (a3 B MpoIecce MePBUYHON U BTOPUY-
HOM KpHCTaNIM3aluu cTanu Y8

18. HMuarpamma Fe-C. M3MeHeHne XuMU4eCcKoro cocTaBa (a3 B Ipoliiecce MepBUYHON U BTOPHUY-
HOU KpHcTaui3anuu crasa ¢ 3 % C

19. lnarpamma Fe-C. Onpenenenue xumMudeckoro coctana a3 B cruiase ¢ 5,5 % C npu 900°C
20. lnarpamma Fe-C. M3MeHeHre XUMHUYECKOTO cocTaBa (pa3 B mporecce MepBUYHON U BTOPUY-
HOM KpucTayum3anuu ciuiasa ¢ 4,3 % C

21. lnarpamma Fe-C. Xapakrepuctuka ¢a3, yJaCTBYIOIUX B 3BTEKTOUHOM IIPEBPALLICHUH

22. Nnarpamma Fe-C. DBTeKTHYECKOE U 3BTEKTOMIHOE MIPEBPAIICHUE

23. Jluarpamma Fe-C. Onpenenenne XuMH4IecKkoro coctara ¢ga3 B cruiase ¢ 2,5 % C npu 900°C
24. luarpamma Fe-C. Onpenenenne XuMuueckoro coctana ¢as B cruiase ¢ 2,5 % C npu 1300°C
25. Nunarpamma Fe-C. Onpenenenue XuMu4eckoro cocrana ¢as B ciuiase ¢ 4,3 % C mpu 727°C
26. luarpamma Fe-C. Onpenenenue xumuueckoro coctana ¢a3 B cruiase ¢ 1,5 % C npu 800° C
27. Jlnarpamma COCTOSIHMSI JBOMHBIX CIIJIaBOB C HEOTPAHUYEHHOW PACTBOPUMOCTHIO KOMIIOHEH-
TOB B TBEPJIOM COCTOSIHUU

28. OcoOEeHHOCTH IBTEKTUUECKOIO ITPEBPALIIEHHSI IBOMHBIX CILJIABOB

29. KpacHOJIOMKOCTb M XJaJHOJOMKOCTb CTalH. [IpMurMHBI BOSHUKHOBEHHUS U CIIOCOOBI yCTpa-
HEHUS

30. Kpucrannuzanus craBo. [Ipasuno ¢a3. [IpaBuno koHeHTpanui

31. ATOMHO-KPUCTAJUIMUECKOE CTPOEHUE METAIIOB. THUIBI KPUCTAJUIMYECKUX PEIIETOK U MX Xa-
paKTepHucTUKa

32. 3akoHOMepHOCTH KpucTanzauuy. CTeneHb nepeoxyakKaeHusl, YUCI0 HEHTPOB KpUCTaIIN-
3alliu, CKOPOCTTh POCTA KPUCTAIIOB. AMOP(HBIE METaJIIbI

33. lenaputHas nukBaius. [[puurHbI BOSHUKHOBEHHS U CIIOCOOBI yCTpaHEHUS

34. JleexTbl KpUCTAIINYECKOTrO0 CTPOCHMs. BiusHHE MIOTHOCTH IUCIOKAlMA Ha MPOYHOCTh
MaTepHajoB

35. CTpyKTypHBIE TUarpaMMBbl YyTYHOB. BIusiHuEe CKOPOCTH OXJaXKIEeHUS U TPadUTHIUPYIOLTUX
KOMITOHEHTOB Ha KpucTaun3aiuio yyryHa. Oroen

36. BiusiHue cTeneHn mepeoxiaxkIeHUs Ha mpouecc kpucramnuszauuu. CTpoeHHe ciuTKa. 30-
HaJIbHAsI TUKBALIUS

37. BausiHue CTETeHH NMepeoxXIakIeHUs Ha BEeTUUMHY 3epHa. MoaudunupoBaHue

38. OcHOBHBIE BU]IbI XUMUKO-TEpMUYECKONH 00pabOTKU, MX OCOOEHHOCTH

39. CTpoeHue U CBOMCTBA TPOOCTUTA 3aKaJIKa U TPOOCTUTA OTITYCKa

40. MapTeHCHUTHOE TIPEBPAIIEHNUE U €0 0COOCHHOCTH

41. I'a30BbIE LIEMEHTAIMS M HUTpOIleMeHTalus. VX cpaBHUTEIbHAS OIIEHKA U 00JacTh IPUMEHe-
HUS

42. TToBepxXHOCTHAs 3aKaJKa, BUbI U 00JACTH IPUMEHEHHUS

43. [lonHas ¥ HENoOJIHAsA 3aKajKa CTajlel

44. IlemenTanus. Bunsl npornecca, mapamerpsl, 00JacTi IPUMEHEHHUS U 1T0JTydyaeMble CBOMCTBA
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45. CTpoeHue 1 CBOMCTBA MAapTEHCUTA 3aKAJIKU M MAPTEHCUTA OTITYCKa

46. [IpeBparieHne aycTeHUTa TIPU HEMPEPHIBHOM OXJIaKIeHNH. OCOOCHHOCTH TIEPJIUTHOTO TIpe-
BpaileHus. CTpyKTypbl IEPIUTHOTO TUIIA

47. Otnyck. Buael ornnycka. I3MeHeHue CTpYyKTYphl U CBOMCTB MPH OTITYCKE

48. IIpokanuBaeMOCTb U 3aKaJINBAEMOCTb. PaKTOPbI, BIUSAIONIME HAa IPOKAINBAEMOCTh. BiinsHue
IIPOKAJIMBAEMOCTH Ha CBOWCTBA CTAJIN

49. Otxur Il pona, ero Bujibl, UX Ha3HAUYCHHE

50. JledekThl 3aKaJIKH ¥ METOJIBI UX MPETYTPEKACHUS

51. TexHonorus NoIy4YeHUs! KOBKOTO YyTr'yHa

52. Kputndeckue Toukn MH n Mk. VX 3aBUCHUMOCTb OT COoAEp:KaHUs yriepoaa W JIETUPYIOLIUX
3JIEMEHTOB B CTAJIU

53. OcoOEeHHOCTH TEXHOJIOTHH TEPMUUYECKON 00paOOTKHU AHOpATFOMUHA

54. OrnyckHas xpynkocts [ pona. IIprunHbl BOSBHUKHOBEHUS U METO/bI €€ YCTPAHEHUS

55. O6paboTKa 3aKajJICHHOW CTAIN XO0JI0I0M

56. OCOOEHHOCTH TEXHOJIOTHH TEPMUUECKO 00pabOTKH OBICTPOpEKYyILEH cTanu

57. Kputnueckue Touku Al, A3, Acm. [IpeBpanienus B crainu npu 3TUX TEMIEpATypax

58. Yiyumenne. CTpoeHUe U CBOMCTBA COPOUTA OTITYCKA U COPOUTA 3aKAIKU

59. [ToBepxHOCTHAs 3aKajKa: ra3orjiaMeHHas 1 3akaiaka TBY

60. IIpeBpaiiieHust Ipu OTIYCKE 3aKaJleHHOM cTanu. Bunel oTnycka

61. Crioco0bl 3aKalKK: HEpepbIBHAs, IPEPBIBUCTAsSL, CTYIIEHUATasl, NU30TepMHUUYECKast

62. OcoOEHHOCTH TEPMHUIECKON 00pabOTKH JIETUPOBAHHBIX CTAJICH

63. OTXUr ¥ HOpManu3auus CTald. PeXHMbl, XapaKTEpUCTHKA IOIY4aeMOH CTPYKTYpbl H
CBONCTB

64. Haxuenn u pekpucramim3anus METaljIoB

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

66. Omxur I pona, ero Buibl, X HA3HAYCHUE

67. AzotupoBanue. [TapameTpsl iporiecca, CBORCTBA M 00JIACTH IPUMEHEHUS

68. Bunsl Tepmuueckoil 00paboTKH, X HA3HAYCHUE

69. 3akanka cranu. OnpezneneHue 3HaAUEHUN OCHOBHBIX IApaMeTPOB: TeMIIEpaTypbl Harpesa,
JUINTEIBHOCTh HArpeBa, CKOPOCTH OXJIAKICHUS

70. 3akangouyHble CpeJibl, OCHOBHbIE TPEOOBAaHUS K HUM

71. Ornycknas xpynkocTts Il poxa. IIpuunHbEl BOSHUKHOBEHHUSI U METO/BI €€ YCTPAHEHMsI U TIpe-
TYTIPEXKICHUS

72. HutpouemenTauus. [Tapamerps! npoliiecca, CBOWCTBA U 007aCTH MPUMEHEHUS

73. JlnarpamMmma U30T€pMUYECKOTO MTPEBPAIICHUS ayCTCHUTA.

75. PacmmdpoBars Mapky Mertamnonpoaykuuu: XBI' u naTe ee XapakTepUCTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUH)

76. PacumdpoBars Mapky meramionpoaykuuu: IIX15 u nate ee XxapakTepucTUKy (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

77. PacmmmgpoBaTh Mapky meramaonpoaykuuu: /{18 m nath ee XapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUH)

78. PacmmdpoBate Mapky MeTayutonpoaykiuu: AMr u naTh ee XapakTepHCTUKY (Ha3BaHUe,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTHH)

79. PacumdpoBarth MapKy METAJUIONPOAYKIHMHM: Y8 M JaTh €€ XapaKTepHCTUKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH

80. BiusiHue serupyronmx 3JeMEeHTOB Ha monuMopgHoe npeBpaiieHue xenesa. Kimaccuduka-
1Sl JIETUPOBAHHBIX CTallei

81. Pacummdposare mapky meramnonpoaykuuu: BK8 u mate ee xapakTepucTHky (Ha3BaHUe,
Ha3Ha4yeHHe, CBOIICTBa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)

82. OcHOBHBIE MMOKa3aTeNn (PU3UKO-MEXAHUUECKUX CBOMCTB MaTepHalioB U METOJIbI UX OIpesie-
nenus (HB, HR, HV, oB, or, 6, KCU)
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83. Pacmm¢poBats Mapky metamtonpoAaykuuu: ber3mnc u gate ee XapakTepucTuKy (Ha3BaHUe,
Ha3Ha4yeHHe, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTUH)

84. PacmmdpoBars Mapky meramtonpoaykuuu: CUIS u nate ee XapakTepuCTUKY (Ha3BaHHE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH

85. Pactmmdposats Mapky Merawtonpoaykuuu: Ctanb 45 U 1aTh €€ XapakTepUCTUKy (Ha3Hade-
HUE, Ka4eCTBO, MeCToMnojoxeHue Ha quarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOTHUH)
86. PaciudpoBars mapky meramutonpoaykmuu: 12X18H10T u naTh ee xapakTepucTHKY (Ha3Ba-
HUE, Ha3HaUEHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH )

87. PacmmdpoBars Mapky Metamionponykiuu: P18 u mate ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

88. Pacmudposars mapky metaimonpoaykiuu: 110I°13J1 u gate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

89. PacmmdpoBare mapky meramtonpoaykuuu: bpOd6, 5-0, 15 u mate ee xapakTepUCTUKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH )

90. MukpoMexaHMKa KOMIIO3UIIMOHHBIX MaTEpUaIOB C BOJIOKHUTHIM HamnojHuTeneM. Kputuue-
CKas JUIMHA BOJIOKHA. AJITUTUBHOCTH CBOMCTB KOMITO3UTA

91. Pacumdporats mapky Merawtonpoaykuuu: 25XI'T u gath ee XapakTepuUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

92. Pacumdposats Mapky metamtonpoaykiuu: 08X13 u maTh ee xapakTepuUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHUHN)

93. Turan u ero crassl. CBONCTBA U 00J1aCTH IPUMEHEHUS

94. BricokoTemiiepaTypHbie MaTepuaibl. JKapoCTORKOCTh U KapOMPOYHOCTh

95. MarautoTBep/ible U MarHuToMsrkue martepuaisl. KosprurtusHas cuia. @akTopsl, BIMSIIO-
i€ Ha MarHUTHBIE CBOMCTBA MaTepUAIIOB

96. Pacumdporats Mapky Merautonpoaykuuu: 38XMIOA u nathk ee xapakTepuCTUKY (Ha3Ba-
HUE, Ha3HaUEHUE, CBOWCTBA, 0COOCHHOCTH CTPYKTYPHI M TEXHOJIOTHH )

97. PacmdpoBath Mapky MeTautonpoaykiuu: AJI2 m naTh ee xXapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH

98. Pacmmdposats Mapky Merautonpoaykuuu: KU 30-6 u nath ee XxapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

99. PacmmmdpoBars Mapky metamionpoaykiuu: bpC30 u nate ee xapakTepucTHKy (Ha3BaHUE,
Ha3HauyeHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

100. Pacumdposars Mapky meramutonpoaykuuu: BU 120-4 u nate ee XxapakTepUCTUKY (Ha3Ba-
HHe, Ha3HaueHHe, CBOUCTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOIHUN)

101. Pacumugposars mapky metayuionpoaykiuuu: BCt3cn u nath ee XxapakTepucTuky (Ha3BaHue,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

102. PacmmdpoBats Mapky Metautonpoaykiuu: Crtamp O8Km M J1aTh €€ XapaKTePUCTUKY
(Ha3Ha4yeHue, KauecTBO, MECTOIOJIOKeHHe Ha tuarpamme Fe-C, ctpykTypa)

103. Pacumdposars Mapky Metamtonpoaykuuu: CT3km U AaTh €e XapaKTepUCTUKY (Ha3BaHUE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

104. Pacudposars mapky metaimonpoaykiuu: TT8K6 u gath ee xapaktepuctuky (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

105. PacmmudpoBats Mapky Metamutonpoaykuuu: JI70 u gaTe ee xapakTepUCTHKY (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHU

106. PacmmudpoBats Mapky metamionpoaykiuu: bpb2 u gath ee xapakTepucTuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

107. PacmmudpoBaTs MapKy MeTaionpoAykiuu: ¥ 12A u naTe ee XxapakTepuCTUKY (Ha3BaHUE,
Ha3HaueHHUe, KauecTBO, MECTOMNOJI0kKeHue Ha quarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TE€XHO-
JIOTHH)

108. Cranu 17151 IITaMIIOBOT'O MHCTPYMEHTA XOJIOJHOTO U TOpsSYero 1eGpopMUpPOBaHUS

109. Pacmmudposate mapky metamutonpoaykiuu: Crans 30A 1 1aTh ee XapakTepUCTHKY (Ha3Ba-
HUe, Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTH CTPYKTYPBI U TEXHOJIOTHH)
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110. Pacumdposars mapky Metautonpoaykiuu: T15K6 u nath ee xapakTepucTuky (Ha3BaHUE,
Ha3HauY€HUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

111. MapreHncuTHO-cTaperomue ctanu. Cocra, TEXHOJIOTUs, CBOMCTBA

112. Hanomarepuansl. O61mas xapakrepucTuka. ['eomerpuueckue napaMmerpsl HaHoyacTul Ms3-
MenbueHue yactul. CTeneHp qucnepcHocTd. Kputuueckuil 1uaMeTp HaHOYaCTHIL.

113. Xumuueckue cBoiicTBa HaHOYAcTUL. MalIMHOCTPOUTEIBHOE MPUMEHEHHE HAHOYACTULL.
MenuuuHcKkoe NpUMeHeHre HaHoyacTul. Hanosnekrponuka

3aganus 1151 KOHTPOJIbHOI padoThI

110 JUCIIHUITJIINHEC ((MaTepI/IaJIOBGI[eHI/Ie»
(HaMMEHOBaHKE AMCLUIITAHBI )

- OLIEHKAa «OTJINYHOY» BBICTABJISIETCS CTYIEHTY, €CIU CTYAEHT BBIMOJIHHUI BCE
MPeITIOKEHHBIC 3aJaHUs ¥ HE JOMYCTUI CYIIECTBEHHBIX OIIMOOK;

- OLIEHKA «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIM CTYACHT BBIIOJIHUI BCE
MIPEIOKEHHBIC 33JJaHUH, HO IOMYCTHI 1-2 CyIEeCTBEHHBIC OINOKH;

- OLIEHKA «YyJOBJIETBOPUTEIHHOY, €CIIU CTYIEHT HE BBIMOIHHII TOJHOCTHIO OJTHO
3aJlaHueE;

- OLIEHKA «HEYJOBJIETBOPUTEIHHOY» €CIU CTYACHT HE BBIMOIHIII MTOJIHOCTHIO /1B
3aJlaHusl.

Tema «YTnepoaucTeie CTaIu U YyT'yHbD)
IIpumepsl 3ananuit

3AJJAHUE Ne 1

1.HaueptuTe B MacmTabe quarpaMMy COCTOSIHUS JKE€J€30-yIJIEPOAUCTHIX CIUIABOB HA CTAHAAPT-
HOM OJlaHKe, OCTaBbTe OYKBEHHBIE 0003HaueHUs. HazoBuTe (ha3bl U CTPYKTYpHBIE COCTABIISIIO-
M€ B KaXI0M 001acTH quarpaMMsl (a3bl 3aKIII0YUTE B KBAJAPATHBIE CKOOKH)

2. B kakux mpezenax uaMeHsercs xumuueckuil cocraB (%C) aycTeHUTa IpU MEPBUYHON KpHU-
craymm3anuu cruasa ¢ 1,8 %C? Kak Ha3pIBaeTCs ATOT CIUIaBa U KaKyl0 CTPYKTYpy MMEET IIpH
KOMHATHOW TeMIIepaType B COOTBETCTBHUHU C JUarpaMMon xkene3o-yriepoa?

3. Hanummure cxeMmy mnpeBpaiieHus uist cranu, coaepxaiuei 0,8 %C npu temneparype 727°C.
Vkaxurte xumnueckuit coctaB (%C) nns ¢a3, yyacTBYIOIIMX B 3TOM IpeBpaiieHuu. Yto npea-
CTaBIISIOT COOOM 3TH (a3bl, KaKyt0 UMEIOT KPUCTAJUIMYECKYIO PEHIETKY U CBOMCTBA?

4. lana cranb Mapku Y 10A. YkaxkuTe Kilacc 3TOH cTaiu Mo KauecTBY (OOBIYHOIO KauyecTBa, Ka-
YEeCTBEHHAs, BBICOKOKAYECTBEHHAs), a TAKXKE CpPe/IHee COJIepyKaHHUe YIiepo/ia U CTPYKTYpPY ITOM
CTaJIi IPU KOMHATHOW TeMIEpaType B COOTBETCTBUU C TUArPaMMOM KeJe30-yriaepo.

5. Nana cranp mapku BCTSkm. YkaxuTe ee KauecTBO, UTO 03HAYAIOT OYKBBI U U(PBI BXOAIINE
B MapkupoBKy. 1o KakuM MokaszarensiM (XUM. COCTaB, MEXaHHMYECKHE CBOICTBA) MPOU3BOIUTCS
KOHTPOJIb 3TOU cTanu?

3AJJAHUE Ne 2

1. Hageptute B Macmtabe nuarpaMMy COCTOSIHUS JK€JI€30 - YITIEPOAUCTHIX CIUIABOB HAa CTaH-
JapTHOM OJlaHKe, MocTaBbTe OyKBEeHHBbIE 0003HaueHus. Ha3zoBute ¢da3bl U CTPYKTYpHBIE COCTaB-
JSFOINKE B KaXKJ0U o0siacTu uarpaMmsl ((pas3sl 3aKII0UNUTE B KBaIpaTHbIE CKOOKH)
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2. Kakue (a3bl BXoadaT B cocTaB nepuuta? JaiiTe XxapakTepUCTHKY 3THX (a3 U YKaXHUTE KOHIICH-
TpalMIo B HUX YIJIepoJa IpU KOMHATHOU TeMIepaType

3. CrmaB conmepxkutr 5 %C. Onpenenurte KoHIeHTpanuto yriepona B (azax npu 1000°C. Kak
HA3bIBACTCS 3TOT CILIaB?

4. Nan uyryn mapku CU15. Uro o6o3na4yaroT OykBbI ¥ nU(pHI, BXOAALINE B MapkupoBKy? Kakas
dbopma rpaduta B 3TOM UyryHe?

5. Jlana ctanb mapku Y 10A. YkaxuTe Kiacc 3TOH CTajau Mo Ka4yecTBY (OOBIYHOTO KauecTBa, Ka-
YECTBEHHAsI, BHICOKOKAYECTBEHHAs), a TAK)KE CPEAHEE COJEp:KaHUE Yriepoa U CTPYKTYpy 3TO
CTaJIM IPY KOMHATHOM TeMIepaType B COOTBETCTBUU C AMATPAMMON JKeJIe30-yTIepo]

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUNCKOMN ®EJIEPALTAN
®denepalibHOE TOCYIApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKIEHUE BBICIIET0 00pa3o-
BaHUs
MOCKOBCKHUH MOJTUTEXHUYECKUH YHUBEPCUTET
Hanpasnenue noarotroBku:

23.05.01 HABEMHBIE TPAHCIIOPTHO-TEXHOJIOI'MYECKHUE CPEJICTBA
OII (mpodmiip): «KoMmbloTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOESHUN»

Kadenpa: «Marepuanoenenue»

(maumMeHOBaHME Kadenphl)

HenoBas (poseBasi) urpa Nel

[0 AUCHUIUIMHE «MarepuanoBeaeHue»
(HauMEHOBaHHUE AUCIUILIHHBI)

1 Tema (mpodJieMma) MaKPOAHATMS CTATMM . ... vuureeennnreennnneeennnnaennns
2 KoHuenuus Urpbl: MPOBEICHNE UCCIICIOBAHNS TEMIUIETA Pelibca, Makponuinda aeTanm, 3a-
kaneHHoi TBY, makpouumda cBapHoro coenunenus. [lo kaxxngomy o06pasily onpeaensiercs Mme-
TOJMKA TPaBJIEHUS, ONMCHIBAETCS BBISIBJICHHAS! CTPYKTYpa
3 PoJn:
- o HadaIBHUK OTK Lo ;
SO V.45 15 147 037 (WT0R1 (231 (0):: 1 N <11 1 2 SN ;
4 Oxkupaemblii (€) pe3yJbTat (bI) €TaCTCs 3aKIIOYCHUE O TPUEMKE JIETATN C TEXHUYECKUM
000CHOBAHUE TIPUHSITOTO PEIICHUS . ...uvvneeaeeanannnnn.

- OIICHKA «3aUTEHO» BBICTABISETCS CTYACHTY, €CIIU CTYACHT 0€3 OIIMOOK OMpeiesieT METOIUKY
TpaBJIEHUS, OIIUCBIBAET BBISIBICHHYIO CTPYKTYPY, IPABMJIBHO JEIAET 3aKIIOUEHHUE O KaUEeCTBE
HCCIIElyEMOM JIETallu;

- OLICHKA «HE 3a4TEHO» BBICTABIIAECTCS CTYAEHTY, €CJIM CTYICHT HE BIAJEET METOJIUKOMN TpaBie-
HUS, HE MOXKET MPABMIIBHO UICHTU(DUIIUPOBATH UCCIEAYEMYIO CTPYKTYPY...........

CocraBurenb [Ipoxoposa A.1.

(mommucs)

« » 20 r.
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HenoBasi (poseBast) urpa Ne 2

o JUCHUIIJIMHEC ((MaTepI/IaJIOBGI[eHI/Ie»
(HaMMeHOBaHKE AUCIUILIIHBI )

1 Tema (mpo6saeMa) 3aKaTKA U OTIIYCK CTATMM ... uuvenneenneenneennnennneannnns

2 KoHuenuusi Urpsbl ONpeieeHNe ONTUMAIBHOM TEMIIEPATyphl 3aKaJIKU cTalIn 45 U 3HaUeHUs
KPUTHYECKHUX TOYEK, YCTAHOBJICHUE BIUSHUS CKOPOCTH OXJIAX/ICHUS HA TBEPJOCTh, U3yUYCHHE
MHUKPOCTPYKTYPBI CTaJIe TIOCIIe TEPMUUECKOM 00paboTKH

3 PoJn:

-.oHavameHUK LI3JT ..o ;

ST %05V (S35 (5] 0) 3 7 (o) (S0 () : 2 V1 1 S ;

4 Oxunaemblii (¢) pe3yJbTar (bI) JeTaCTCs 3aKIIFOUECHUE O COONTIOACHUH MTPABUIIBHON TEXHO-
JIOTUH ITPU IPOBEICHUHU 3aKATIKU CTATU 45.. .. .o

- OIICHKA «3aYTEHO» BBICTABIISIETCS CTY/ICHTY, €CIIU CTYIEHT 0€3 OIIMOOK OMUCHIBACT MpeBpalie-
HUs, IPOUCXOSIINE MPU 3aKAIKE CTaIH; 1a€T PEKOMEHJALUHU 110 PEKUMAaM 3aKaJIKU cTalu 45,

- OIICHKA «HE 3a4TEHO» BBICTABISIETCS CTYACHTY, €CIIM CTY/ICHT JIOIyCKaeT rpyObie OMHOKH Tpu
ONMCAHUU NIPEBPALLCHUM, IPOUCXOIAIINX MIPU 3aKAJIKE CTaJIH; 1a€T HEIIPAaBUIIbHbIE PEKOMEH1a-
MU TI0 PeKMMaM 3aKalKu cTainu 45

CocraButenb [Ipoxoposa A.1.

(moamucs)

« » 20 .

Oo6pa3upl BonpocoB U3 GoHIa TECTOBBIX 3aJlaHU I

Tema: «MuKkpoaHaIu3 cTAIN»

3ananue Ne 1

1. I[TpuroroBiieHne Makpouuiida BKIIOYAET ONepalluu:

a) Mex. obpabotka, mudoBanue, nonuposanue; 6) Mex. o6pabotka, mrdoBaHue, TpaBIeHUE;
B) Mex. 06paboTka, HoJaupoBaHue, TpaBJIeHUE

2. B nepopmupoBannom crutase 3HaueHrne KCU 1 6 BoIb BOJIOKHA:

a) BhIIIE; 0) HIKE; B) OTMHAKOBBI

3. CoenuHenue cepedpa BXOJUT B COCTAB PEaKTHBA:

a) /Ui iyOokoro TpasieHus; 6) baymana; B) ['eitna

3anmanue Ne 2

1. [Ipu oxnakaeHnn CIuTKa 00pa3yeTcsi 30Ha KPYMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) pu OBICTPOM OXJIAXKJIEHUU; 0) IPU HAMPABICHHOM OTBOJIE TEILIa; B) MPU MEATICHHOM
OXJTAXKICHU U

2. Hannune Ha MOBEPXHOCTH M3JI0MA YYaCTKOB C OJIECTAIICH U IIEPOXOBATON MOBEPXHOCTHIO
XapakTepHO JJIs:

a) KPUCTAJUIMYECKOTO U37I0Ma; 0) BOIOKHUCTOTO U3JI0MA; B) YCTAJIOCTHOTO U3JIOMa

3. HarpeB uCnonb3yroT B IPOIIECCE:

a) TTyOOKOTO TpaBJeHwus; 0) TpaBlIeHHE peakTUBOM baymaHa; B) TpaBieHue peakTHBOM | eliHa;

3amanue Ne 3
1. JleHApUTHON JIMKBUAAIIMENA HA3bIBACTCS:
a) HEOTHOPOTHOCTh XUMHUYECKOTO COCTaBa B 00beMe OTHOTO 3€pHa; 0) OTHOPOTHOCTh
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XUMHUYECKOTO COCTaBa B 00bEME OTHOTO 3€PHA; B) HEOJHOPOAHOCTh XMMUYECKOTO COCTaBa B
o0beMe CIIUTKa

2. B nepopMupoBaHHOM CIUIaBE 3HAYCHUE Gy BAOJb BOJIOKOH IO CPABHEHHIO C TIOTIEPEYHBIM
HalpaBJICHUEM:

a) BBIIIE; 0) HIXKE; B) OJTMHAKOBBI

3. B u3nome nposiBisieTCs 30Ha J10JI0Ma:

a) B KPUCTAJUIMYECKOM; 0) B BOJIOKHHCTOM; B) B YCTAJIOCTHOM

3ananue Ne 4

1. JIukBumanuen Ha3bIBACTC:

a) OIHOPOJIHOCTh XUMUYECKOI'O COCTaBa; 0) HEOIHOPOIHOCTh XUMUYECKOI'O COCTABA; B)
HEOJTHOPOJHOCTh MEXaHUYECKUX CBOWCTB

2. Cepa HaXOUTCS B CTAJIU B BUJIE

a) MnS; 6) MnSOg; B) H2S

3. ®paxTorpadueii Ha3pIBAIOT U3YYCHUE:

a) u3joMa aeTainu; 0) Makpouutkda; B) IEI0n JeTaan

3ananue Ne 5

1. JIerxomnnaBkue MPUMECH KOHIICHTPUPYIOTCS B:

a) MIIaBHBIX OCSX JICHJIPUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEXIY 3€pHAMH MeTalia
2. Kpucrannuyeckuit M3710M CILJIaBa CBUAETEILCTBYET O:

a) XpYIKOM pa3pyllieHuu; 0) BI3KOM pa3pylLIeHHH;

3. [Ipenen mpoYHOCTH CIJIaBa IPU PACTSHKEHUU 0003HAYAIOT:

a) of; 6) §; B) KCU

3ananne N6

1. IInacTUYHOCTH CIUIaBa XapaKTEPHU3YIOT:

a) MPeIeTIOM IPOYHOCTH TIPU PACTSHKCHHUH; 0) OTHOCUTEIHHBIM YIJTUHEHUEM IIPU PACTSHKCHUU; B)
k03¢ puLIIeHTOM yIapHOIl BI3KOCTH

2. B cocraB peakrtuBa ['eiina BXOAUT:

a) cepHas KUCJIOTa; 0) CONsTHAs KUCIIOTA; B) XJIOPUCTHIN aMMOHUHN

3. BOJOKHUCTBII U3I0M CIIJIaBa CBUIETEIBCTBYET O:

a) XpYyIKOM pa3pylIeHnu; 0) BI3KOM pa3pyleHUH

3ananue Ne7

1. BOTOKHHCTBIN U3JI0M UMEET ITIOBEPXHOCTh

a) HIepOXOBaTyo; 0) 6IECTAIIYI0 3€pPHUCTYIO; B) MaTOBYIO

2. MakpoCTyKTypoi cIljlaBa Ha3bIBaeTCs:

a) CTPYKTYpa, pa3anyumMast 1oJ| 3JIeKTPOHHOM MUKPOCKOIIOM; 0) CTpYKTypa, pa3indumasi moj
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3IndyuMas HEBOOPYKEHHOM IJ1a30M

3. YnapHas BA3KOCTb ITPOKaTa B HANPaBIEHUSX BIOJb U MONEPEK BOJIOKOH

a) paznuyaercs B 2 pa3za; 0) pasznuuaercs B 10 pa3; B) He oIMYaeTCs

3amanune Ne 8

1. Ilpenen mpovyHOCTH MpOKaTa B HAIIPABICHUAX BJIOJb U MOMEPEK BOJIOKHA

a) paznuuaercs B 2 pasa; 0) paznmuuaercs B 10 pas; B) He oTyiMuaeTcs

2. 3epHO MeTaa SBISETCS:

a) KPpUCTAJIOM; 0) KPUCTAITUTOM; B) IICHTPOM KPUCTATUTU3AIIUN

3. TpaBnenue makpouuda

a) 00eclBEYMBAET MMOBEPXHOCTH CIJIaBa; 0) BBISABISIET HEOJHOPOJHOCTh MAaKPOCTPYKTYPHI; B)
HOJUPYET NUTU(OBAHHYIO TOBEPXHOCTD

3aganue Ne 9
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1.Menko3epHHCTast CTPYKTYpa B JINTOM MeTajie obpasyercs

a) mpu OBICTPOM OXJIKJIEHNUU; 0) IPU MEIJICHHOM OXJIAXJICHUH; B) TIPU HAIIPABJICHHOM OTBOJIC
Teria

2. JIukBuganueu Ha3pIBaIOT:

a) HEOJHOPOIHOCTh XUMHUYECKOTO COCTaBa; 0) KpUCTAILIM3AIUIO CIIJIaBa; B) BEIUYHHY 3€pEH
MeTania

3. Koadunment ynapHoii BI3KOCTH 0003HAYAIOT

a) of}; 0) 9; B) KCU

3aganue Ne 10

1. Konenuarsiii Ban /IBC pexoMeHayeTcst U3roTaB/IUBaTh:

a) U3 mpokara; 0) KOBKOM; B) IUTbEM

2. Bonokuucras cTpykTypa 1e(opMHUPOBAHHOTO METAILIA BBISIBIISETCS PEAKTHBOM:
a) niryookoro TpasiieHus; 0) baymana; B) ['efina

3. [Ipenen mpoYHOCTH TPU PACTSHKEHUH HMEET Pa3MEPHOCTh
a) MIla; 6) %; B) Ix/cm?

3ananue Nell

1. 3oHaNBbHYIO TUKBUAAIMIO MOXKHO YCTPAHUTD

a) oTKUroM; 0) 00pabOTKOH JTaBIICHUEM; B) HEIIb3S

2. Koapduruent ynapHoii BA3KOCTH UMEET Pa3MEPHOCTh

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

3. Bsa3zkoe paspylieHne XapakTepusyeTcsi:

a) KPUCTAJUTMYECKUM H3JIOMOM;

0) BOJIOKHUCTBIM HU3JI0MOM

3amanne Ne 12

1.MuHuMabHbBIE TIPUMECH Cepbl B pocdopa CONEePKHT:

a) 30Ha MEJIKMX Pa3HOOCHBIX 3epeH; 0) 30Ha KPYITHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PAaBHOOCHBIX 3€pPEH

2. JleHapuTHAS JTUKBAIHS BBISBISETCS METOJIOM

a) mrybokoro Tpasienus; 0) baymana; B) I'elina

3. OCHOBHBIMH XapaKTEPUCTHUKAMU (PU3NKO-MEXAaHHUECKUX CBOMCTB CILIABOB SIBJISTFOTCSI
a) o-1,a,A; 6) 6f,6,KCU; B) oeuc,y,p

3amanne Ne 130

1. YcagouHas pakoBHHA CIIUTKa (hOpMUpYyeTCs B:

a) 30HE MEJIKMX PaBHOOCHBIX 3€peH; 0) 30HE KPYITHbIX OPUEHTHUPOBAHHBIX 3€PEH; B) 30HE
KPYIHBIX PABHOOCHBIX 3€pEH

2. JIns MakpoaHan3a CIIMTKOB U TIPOKATa MPUMEHSIOT:

a) nrybokoe TpaBieHue; 0) TpaBieHue peakTuBoM baymana; B) TpaBieHue peaktuBoM [ eifHa
3. JIeHApUTHYIO TUKBUIAIIMIO MOKHO YCTPAHUTh:

a) 00paboTKOI MaBieHneM; 0) OT’)KUTOM; B) HETIb3S

3aganue Ne 14

1. Jlns BBISIBICHUS paclpeieNieHUs Cephbl B CTATH MPUMEHSIOT

a) ryobokoe TpaBiieHne; 0) TpaBieHune peakTuBoM baymaHa; B) TpaBieHue peakTuBoM [ eiiHa

2. YcaymouHasi pakoBHHA CIIUTKA (hOPMUPYETCSI:

a) B HauaJjie mpoliecca KpUuCcTauin3aiuu; 0) B KOHIIE ITpoIlecca KPUCTAUTM3AIIMN; B) B POIIECCe
OXJIXKICHHSI CITUTKA

3. XaoTHYHYIO OpUEHTAIMIO 3epeH B 1 30HE cIUTKa 00yCIIaBIUBAIOT

a) HEOTHOPOTHOCTHIO penbeda U3TOKHHUIIBI; 0) BEICOKAs CKOPOCTH OXJIAXKICHUS; B)
HaIpPaBJICHHBIN TEMI00TBO
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3aganue Ne 15

1. Jlnis BBISBIICHHS pacpeesiCHUs! CEPhl B CTAIN PUMEHSIOT:

a) ryOboKoe TpaBiieHHe; 0) TpaBieHHe peakTuBOM baymaHa; B) TpaBieHue peakTuBOM [ eiiHa

2. YcagouHasi pakoBHHA CITUTKA (hOpMUpyeTCs B:

a) HavaJIe Tpoliecca KpUCTalIn3aum; 0) KOHIIE MPoliecca KPUCTAILTH3AIMH; B) POLIECCE
OXJIQXKJICHHSI CIIUTKA

3. XaoTHYHYIO OPHECHTAIUIO 3¢peH B 1 30HE CIIMTKA 00YCIaBINBAIOT

a) HEOJHOPOTHOCTH penbeda N3TOKHHULBL, 0) BEICOKAsi CKOPOCTh OXJIAXKICHHS; B) HAIIPABJICHHBIN
TETUIOOTBO/

3aganue Ne 16

1. Kakoii Bu1 n31oMa BO3HUKAET MPYU MHOTOKPATHBIX MIOBTOPHO-TIEPEMEHHBIX Harpy3kax?

a) YCTaJIOCTHBIH; 0) BSI3KHIA;

2. JIyis MakpoaHanu3a CBAPHOTO COSAMHECHUS UCIIONB3YIOT

a) TpaBiieHUe peakTuBOoM baymana; 0) TpaBneHnue peaktuBoM [ eitHa; B) my0okoe TpaBieHHe
3. Kunkuit MeTau1 mo OTHOIICHHIO K TBEPAOMY METAJTy UMEET yIeJIbHbINA 00BheM:

a) OonpIHii; 6) MEHBIINI; B) paBHBIN

3amanne Ne 17

1. Kakyto CTpyKTypy UMEeT CTaJIbHOM CIUTOK?

a) BOJIOKHUCTYIO; 0) IEHIPUTHYIO

2. 15151 BBISIBTICHUSA pacipezieNieHust yriepoaa u ¢ocdopa B CTaIU IPUMEHSIOT:

a) my0Ookoe TpaBieHue; 0) TpaBieHue peakTUBOM [ eitHa; B) TpaBieHue peaktuBoM baymana
3. BriecTsyro MoBEpXHOCTh HMEET:

a) KPUCTAJUIMYECKUH U3JI0OM; 0) BOJIOKHHCTBIN U3JIOM

3amanne Ne 18

1. ITpu r1yGOKOM TpaBIEHUH UCIOJIB3YIOT:

a) COJISTHYIO KUCIIOTY; 0) CEpHYIO KUCIIOTY; B) XJIOPUCTBIH aMMOHUI

2.B ycnoBHsAX HANPaBICHHOTO TETIOOTBO/A (POPMHUPYETCS:

a) 30Ha MEJIKMX PaBHOOCHBIX 3epeH; 0) 30Ha KPYIHbBIX OPHEHTUPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PAaBHOOCHBIX 3€pPEH

3. Xpymnkoe pa3pylieHle XapaKTepu3yeTcs:

a) BOJIOKHMCTBIM U3JIOMOM; 0) KpUCTAINTNYECKUM H3JIOMOM

3ananue Ne 26

1. Cynpdua mapranua npu tremneparype soimie 1000 C:

a) MIacThueH; 0) MIaBUTCS; B) XPYIOK

2. Yo Takoe XJIaJHOJIOMKOCTb:

a) OXpyIMm4yMBaHKUe MaTepuaia Mpu HU3KUX TeMIieparypax; 0) IpouHOCTh MaTepuana mpu HUZKUX
TeMIlepaTypax; B) YMEHbIIIEHUE TBEPAOCTH IMPU HU3KUX TEMIEpaTypax

3. UTo Ha3BIBAIOT CTPYKTYpOH Marepuana:

a) BUAUMOE CTpOCHHUE; 0) HATMYKUE TPEIINH; B) IIEPOXOBATOCTh MOBEPXHOCTH

Tema: « MUKpoOaHAIU3 CTATIN
3ananue Ne 1
1. Yro Ha3bIBaeTCs CTPYKTYpOM Marepuana’?
a) IEPOXOBATOCTh MOBEPXHOCTH; 0) BUAMMOE CTPOCHHE; B) HATHUNE TPEUTUH
2. YUto Takoe XJ1aJHOIOMKOCTh?
a) YMEHbIIIEHHE TBEPJOCTH MIPH HU3KUX TEMIIeparypax; 0) oXpymyuBaHUE MaTepuasa mpu
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HU3KHUX TEMIIEpaTypax; B) IPOYHOCTh MaTepHala Ipy HU3KUX TEMIIEpaTypax
3. HauGosnee GaronpusaTHBIM coueTaHueM (PHU3UKO-MEXaHUUECKUX CBOWCTB 00JIa1atoT
a) KPYITHO3EPHUCTHIC; 0) MEIKO3EPHUCTHIC; B) CBOKWCTBA HE 3aBUCST OT BEJIMUYUHBI 3epHA

3amanue No 2

1. Ilpu kakoM yBEIMYEHUU U3YyYaAIOT MUKPOCTPYKTYPY?

a) menee 100 pa3; 6) 6onee 50 pa3; B) HEBOOPYKEHHBIM ITIa30M

2. Kakoli XuMHYECKHUM 3JIEMEHT BBI3bIBACT XJIATHOJIOMKOCTh ?

a) cepa; 6) dpocdop; B) yriepoa

3. YBenuueHre HoMepa 03HadaeT CIIeAyIollee N3MCHEHUE BETMYUHBI 3epHa
a) yBenuueHue; 0) yMEHBIIICHNE; B) HE O3HAYACT

3amanue Ne 3

1. Ha xakoM npuHIume padoraet Metaorpaguuaeckiuii MUKpOCKOTT?

a) MPOXOXKJICHUE CBETA Yepe3 Marepuai; 0) oTpakeHre CBETa MaTepUaioM; B) MaTepHaioM
2. Kakoif XuMHUYECKHI1 JIEMEHT BBI3bIBAET KPACHOJIOMKOCTH CTAJIH?

a) yrnepoz; 0) cepa; B) docdop

3. CKOJIbKO HOMEPOB COACPIKHUT IIKajIa OLIEHKU BEJTUYHHBI 3e€pHA CTaIu?

a)7;6)10;B8) 5

3ananue Ne 4

1. Kak onpenenuts yBenuueHne MUKpOCKoma?

a) (yBennueHue okyisipa) — (yBenuueHue o0bekTHBa) =; 0) (yBeIUUYEeHHE OKYIsipa) +
(yBenuueHue o0beKTHBA) =; B) (YBEIMUCHUE OKYIsIpa) X (yBelIWYeHHE OOBEKTHUBA) =

2. Yrto Takoe KpacHOJIOMKOCTb CTanu?

a) noteps nmpouHoctH npu Harpese Boiie 1000°C; 6) oxpymuuBanue npu Harpese Boiiie 1000°C;
B) IPOYHOCTH MPU BBICOKUX TEMIIEpaTypax

3. Kak onieHMBarOT BeIMUMHY 3€pHA CTAIN?

a) MyTeM TpaBJIeHUs MUKpolLIuda; 6) myTeM CpaBHUBAHUS C STAJTIOHOM; B) TyTEM
OTpakaTeIbHON CIIOCOOHOCTH

3amganue Ne 5

1. Yro o3Hauaer 3anuch X507

a) yBenuuenue 6omnee 50 pa3; 6) yBenuuenue B 50 pa3; B) yBenuuenue menee 50 pas

2. MOXHO J1M BU3yaJIbHO OOHApyX HTh ocdop B cTanu?

a) na, mpu cozepskanuu ooinee 1,2%; 06) na, npu conepxkanuu meHee 1,2%; B) HET, IpH JIFOOOM
CoiepKaHUH

3. Kak BBISBISIOT TpaHUILIbl 3€peH MeTasuia?

a) MMyTeM CpaBHEHUS C 3TAJOHOM; 0) IyTeM TpaBlIeHUS MUKpOULIH(]a; B) METOAOM XUMHUYECKOTO
aHam3a

3ananue Ne 6

1. Yro Takoe paspemaronias CiocoOHOCTh MUKpPOCKOTa?

a) MUHUMAJIbHOE PACcCTOSIHUE MEXAY ABYMS BUAMMBIMU Pa3eIbHO TOYKaMH; 0) MaKCUMabHOE
pPacCTOSTHUE MEXIY ABYMS BUAMMBIMHU Pa3JIeIbHO TOYKAMH; B) YBEIIMYCHHE MUKPOCKOIIA

2. B xakom Buzie HaxoquTcs ¢pocdop B cTanu?

a) B BUJIE TBEPJIOTO PAcTBOpa MPH JIFOOOM COJIep:KaHNH; 0) B BHIE XUMHUYECKOTO COCTUHEHUS
Bhilie 1,2%; B) B BU€e TBepaoro pactsopa 110 1,2%

3. Uto Takoe 3BTEKTHKA?

a) JIETKOTUIaBKasi CMeCh; 0) XUMUYECKOE COCTUHEHHE; B) TBEP/IbII pacTBOP
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3ananue No 7

1. Yto takoe pernka?

a) BUJIMMOE CTPOCHHE MaTepuana; 0) Clenok peibeda MOBEPXHOCTH; B) poTorpadust
MOBEPXHOCTH

2. Cepa BBI3BIBACT KPACHOJIOMKOCTh CTAJIU, €CJTM OHA HAXOJUTCS B BUJIE

a) cynbduaa maprania; 0) cyabduaa xenesa; B) TBEpAOro pacTBOpa

3. DBTeKTHKA Cynb(ua xKenesa ¢ )KeIe30M IMPU HOPMAIILHOM TeMIieparype

a) Xpyrmka; 0) IIacTU4Ha; B) yrpyra

3amanue Ne 8

1. C yBennueHHEM JJIMHBI BOJIHBI CBETa pa3pelIaroas CriocOOHOCTh MUKPOCKOTIA
a) yBelIMuuBaeTcs; 0) yMEHBIIIACTCS; B) HE U3MEHSCTCS

2. ®ocdop oOpas3yeT ¢ xKene3oM

a) TBEPJIbI pacTBOpP; 0) XUMUUYECKOE COCTUHECHHE; B) HE B3aUMOJICHCTBYET

3. DBTeKTHKa Cynbduaa xenesa ¢ )kene3oM rnpu remreparypax Boiie 1000°C

a) MIaBuTCs; 0) XpyIKa; B) MJIaCTUYHA

3ananue Ne 9

1. Uem GoJbllie MUHUMAJIBHOE PACCTOSTHUE MEXKITY IBYMS BUIIUMO Pa3JeIbHO TOYKAMU, TEM
pazpemaromas crocoOHOCTh

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

2. ®ocdop B cTasgx o0pas3yeT C KeIe30M

a) TBEPIbIN pacTBOP; 0) XUMHUUYECKOE COCIMHEHHE; B) HE B3aUMOJICHCTBYET

3. Oxcuabl

a) MJIACTUYHBI; 0) XPYIKU; B) YIIPYTH

3ananue Ne 10

1. Ha kakoM mpuHIIHIIE padOTaeT PaCTPOBBIN ICKTPOHHBIN MUKPOCKOIT?

a) MPOXO’KJIEHNE TTOTOKA AIEKTPOHOB Yepe3 MaTepualt; 0) OTpakeHHE MOTOKA dJIEKTPOHOB
MaTepHuayioM; B) OTpaXeHHE CBeTa MaTepruaioM

2. Cepa obpa3yer ¢ xKele30M

a) TBEP/bI pacTBOpP; 0) XUMHUYECKOE COSANHEHHE; B) HE B3aUMOJICHCTBYET

3. Cynmbua mapranma npu temneparypax Beime 1000°C

a) Xpynok; 0) TJIaCTUYEH; B) TUIABUTCS

Samganue Ne 11

1. ITpu kakoM yBeTHUYEHUHU TMPOBOJSAT MUKPOAHATIHU3 CTAN?

a) 6onee x50; 0) He menee x100; B) He Mmenee x1000

2. Kak onieHuBaroT copepkaHre HeMETaNTNYeCKUX BKIIOUEHUH B cTan?

a) METOZIOM XMMHUYECKOTO aHaJIn3a; 0) MMyTEM CpaBHEHHUS C ATAJOHOM; B) IO TBEPJOCTH o0pa3ia
3. Yto Takoe okcuanl?

a) OKHUCJIBI yIlieposia; 0) CMECh OKHCIIOB; B) OKHCIIBI Keye3a

3amanue Ne 12

1. Yro Takoe XJ1aJHOIOMKOCTh?

a) yMEHbIIIEHHE TBEPJOCTH MIPU HU3KUX TeMIIepaTypax; 0) oxpynuuBaHUe MaTepuasa npu
HU3KHUX TEMIIEpaTypax; B) IPOYHOCTb MaTEpHalia IPU HU3KUX TEMIIEpaTypax

2. CxonbKo 0aJuioB COAEPKUT IIKaja OEHKH KOJMYeCTBa HEMETAIITNYECKUX BKIIIOUEHHI B
cranu?

a) 10;6) 5;8) 7
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3. K HeMeTammnyecKM BKITIOUEHUSAM B CTAJIM OTHOCATCS
a) ¢pocdop; 6) cynbhUIBI U OKCUIIBI; B) YITIEPO.

3amanue Ne 13

1. Kakoii XuMHUYECKH 3JIEMEHT BBI3bIBAET XJIATHOJIOMKOCTh CTAJIN?

a) cepa; 0) dhocdop; B) yriiepon

3. Ilpu KakoM yBETMYEHUH MPOBOIASAT MUKPOAHAIN3 CTAIN?

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

3. Haubonee 6maaronpusaTHBIM cOYeTaHHEM (DPU3UKO-MEXaHHUECKUX CBOMCTB 00JIa1at0T
a) CBOMCTBA HE 3aBUCST OT BEJIMYUHBI 3epHA; 0) MEITKO3EPHHUCTHIE; B) KPYITHO3EPHUCTHIE

3ananue Ne 14

1. Kakoii XUuMHUUYECKUM 3JIEMEHT BBI3bIBAET KPACHOJIOMKOCTh CTaln?

a) yrepoz; 0) cepa; B) docdop

2. Ha xakoMm mipuHItUIe paboTaeT 3JIeKTPOHHBIM MUKPOCKOIT?

a) OTpaXKCHUH CBETa MaTepuaoM; 0) MPOX0oKJICHUH ITOTOKA SJIEKTPOHOB Yepe3 MaTepHa; B)
OTpaXCHUHU MTOTOKA JIEKTPOHOB MaTepraIoM

3. YBenuueHne HoMepa O3HavaeT CIIeAyIolee N3MEHEHUE BEIMUYUHBI 3epHa

a) yMeHbIIIeHHE; 0) HE 03HAYAET; B) YBEIIUYCHHE

3ananue Ne 15

1. Yto Takoe KpaCHOJIOMKOCTb CTAJIU?

a) noteps npouHocTH npu Harpese Boilie 1000°C; 0) oxpynuuBanue npu Harpese Bbiie 1000°C;
B) IPOYHOCTH IIPH BBICOKUX TeMIIepaTypax

2. Yewm OombIlie MUHUMAIBHOE PACCTOSHUE MEXKTY IBYMSI BUIUMBIMU Pa3eIbHO TOYKAMU, TEM
pasperaronias CiocoOHOCTb

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

3. CxobKO 0alIoB COAEPIKUT ILIKaja OLIEHKH BEIMYMHBI 3epHa CTanu?

a)7;6) 10;B8) 5

3ananue Ne 16

1. Yto Takoe OKCHabI?

a) cMeCh OKUCIIOB; 0) OKHUCIIBI XKele3a; B) OKUCIBI YIiepoaa

2. Kakoit XuMu4ecKkuil 3JIEMEHT BbI3bIBAET KPACHOJIOMKOCTh CTaJIN?

a) cepa; 6) docdop; B) yrmepoa

3. Ha xakom npuHuune padoraer Metauiorpaduyeckuii MUKpOCKOI?

a) OTpakK€HUH CBETa MaTepHaioM; 0) MOIIOIIEHUH CBETa MaTepHalloM; B) POXOXKAECHUH CBETA
Yyepe3 Marepua

Samganue Ne 17

1. Oxcuabl

a) Xpynku; 0) ynpyru; B) IUIaCTUYHbI

2. Kakoit XuMU4eCcKuil 2JIEMEHT BBI3bIBACT XJIaJTHOJIOMKOCTh CTAU?
a) ¢pocdop; 6) yrepon; B) cepa

3. IIpu kakoM yBeTMUYEHUU U3y4atOT MHKPOCTPYKTYpPY?

a) 6onee 50 pa3; 6) HEBOOpYKEHHBIM I1a30M; B) MeHee 100 pa3

3ananue Ne 18
1. Cepa BbI3BIBaET KPACHOJIOMKOCTD CTaJIH, €CJTM OHA HAXOIAWTCS B BHJIC
a) TBEPJIOTO pacTBopa; 0) cuiib(uaa xenesa; B) Cylnb(puaa Mapraiia
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1. Yto Takoe pazpemiaroniasi criocOOHOCTh MUKpOCKona?

a) yBeJIMUEHNE MUKPOCKOTA; 0) MUHIMAJIBHOE PACCTOSTHIE MEXKTY IBYMSI BUIIUMBIMU Pa3eIbHO
TOYKAMH; B) MAKCUMAJIbHOE PACCTOSTHUE MEXAY ABYMSI BUAMMBIMH Pa3ieIbHO TOUKAMU

3. Kako¥ XMMHUYECKUH 3IIEMEHT BBI3BIBACT XJIAJHOJIOMKOCTh CTaIN?

a) cepa; 6) dpocdop; B) yriepon

3ananue Ne 19

1. ®ochop obpasyer ¢ xKene3om

a) XMMHYECKOE COeIMHEHHE; 0) TBEpAbIil pacTBOP; B) HE B3aUMOJCHCTBYET

2. Yo o3Hauvaer 3anuch X507

a) yBenuuenue menee 50 pa3; 0) ysenuuenue B 50 pa3; B) yBenuuenue oonee 50 pas

3. Yto Takoe XJIaJHOJIOMKOCTE?

a) MPOYHOCTh MaTepuaa Mpu HU3KUX TeMIleparypax; 0) oxpyrmuyuBaHUE MaTepuaa Mpyu HU3KUX
TEeMIepaTypax; B) yMEHbIIIEHHE TBEPAOCTH IIPU HUZKUX TEMIIEpaTypax

3ananue Ne 20

1. K HeMeTanmn4ecKkuM BKIIFOYEHHEM B CTAIH OTHOCATCA

a) cyabGUIBl U OKCUIBL, 0) yriiepon; B) hochop

2. YTto Takoe KpaCHOJIOMKOCTb CTAJIU?

a) oxpymumnBanue npu Harpese Boie 1000°C; 6) mpodHOCTh MPU BBICOKUX TEMIIEpaTypax; B)
noTeps NpoyHocTy npu Harpese Boie 1000°C

3. Kak onpenenuts yBennueHre MUKpOCKoma?

a) (yBenuyeHue oKyisipa) + (yBenuueHue o0bekTBa) =; 0) (yBeNUUYEHHUE OKYIsIpa) X
(yBenuueHue o0beKTHBA) =; B) (yBEIMUEHUE OKYJsipa) — (yBeIU4YeHHE OOBEKTHBA) =

Saganue Ne 21

1. Kak BIUsIIOT HEMETAIUTMYECKIE BKITFOUSHUS Ha MPOYHOCTH METAJIOB?

a) YBEJIMUYUBAIOT; 0) HE BIUSIOT; B) YMEHBIIAIOT

2. Ha xaxoMm mipunIume paboTaet MeTamuiorpapuaecKkuii MUKpOCKOTT?

a) MOIVIOIIEHHNE CBETa MaTeprasioM; 0) MPOX0XkKICHHE CBETa Yepe3 MaTepHall; B) OTpaKeHHE CBETa
Marepuaiom

3. Ha xakom npuHIume padoTaeT pacTpOBbIi 371€KTPOHHBIH MUKPOCKOTI?

a) OTpaKCHUH CBETa MaTepuaoM; 0) MpOXoKJICHUH ITOTOKA SJIEKTPOHOB UYepe3 MaTepHa; B)
OTpaXeHUHU TTOTOKA JIEKTPOHOB MaTepraIoM

3amganue Ne 22

1. Kak olieHMBaIOT copiep>kaHue HEMETAIUTMYECKUX BKIIFOUEHUH B cTanu?

a) 1o TBepAOCTH; 0) METOJJOM XMMHUYECKOTO aHaJIN3a; B) IIyTEM CPABHEHUS C 3TaJJOHOM

2. Ilpu KaKkoM yBEIMYEHUH U3Y4atOT MUKPOCTPYKTYpY?

a) HeBOOpYXKeHHBIM Tita3zoM; 0) menee 100 pas; B) 6onee 50 pa3

3. Uem 6osbllle MUHUMAJIBHOE PACCTOSTHUE MEXK/TY IBYMsI BUIUMBIMU PE37IEIbHO TOUKAMH, TEM
paszpemaronias criocoOHOCTh

a) HeT 3aBUCUMOCTH; 0) O0JbIle; B) MEHbIIIE

3ananue Ne 23

1. Cxonbko 0ajuioB COAEPKUT IIKajIa OEHKH KOJIMYECTBA HEMETAITTINYECKUX BKJIIOUEHHH B
cranu?

a) 10;6)7;B8) 5

2. Yro Ha3BIBAIOT CTPYKTYpOW Marepuana?

a) IIEepPOXOBATOCTh MOBEPXHOCTH; 0) HAJIMYKME TPEIINH; B) BUAMMOE CTPOEHHUE
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3. C yBenuyeHHEeM JIIMHBI BOJIHBI CBETA pa3pelIaronias CriocCOOHOCTh MUKPOCKOTIa
a) He U3MEHAETCsI; 0) YBEIMYMBACTCS; B) YMEHBIIIACTCS

3amanue Ne 24

1. YBennuenue 6ania o3Ha4aeT CIACIYIOIIEe N3MEHEHUE COJCPKAHUS HEMETANTUIECKUX
BKJIFOUEHUI

a) yMeHblIeHue; 0) He 03HAYACT; B) yBEIHUCHHE

2. Cepa BbI3bIBaCT KPACHOJIOMKOCTh CTAJIH, €CIIM OHA HAXOIUTCS B BUJIC

a) cynbduaa xenesa; 0) TBEpIOro pacTBOpa; B) CyIbpuaa Mapraia

3. Uto Takoe peruinka’?

a) cienok penbeda moBepxHocTH; 0) pororpadusi MOBEPXHOCTH; B) BUAMMOE CTPOCHHE
marepuaia

3aganue Ne 25

1. Hemeramuyeckue BKIIOYEHUS U3YYAIOT HA MUKpOILIH(dax ¢

a) MOJIMPOBAHHON MOBEPXHOCTHIO; 0) TPaBJIEHOM MOBEPXHOCTHIO; B) IIIU(POBAHHON
MTOBEPXHOCTHIO

2. B kakom Buie HaxomuTcsi pocdop B cTanu?

a) B BUJIE XUMHYECKOTo coeauHeHus 10 1,2%; 6) B Buae TBepaoro pacteopa 1o 1,2%; B) B Buze
TBEPJIOTO PacTBOpa MPH JIFOOOM COep KaHUN

3. Yro Takoe paspemaromas criocoOHOCTh MUKpPOCKOTa?

a) MaKCUMaJIbHOE PACCTOSTHUE MEXIY JBYMsI BUIUMBIMH Pa3/IelIbHO TOUKAMU; 0) yBEIMUCHUE
MHUKPOCKOIIA; B) MUHUMAaJIbHOE PACCTOSTHUE MEXKIY ABYMS BUAMMBIMU Pa3/ieIbHO TOYKAMHU

3ananue Ne 26

1. Llenb TpaBieHus MUKpoLLIuda

a) BBISIBIICHHE MUKPOCTPYKTYpPHI MeTasia; 0) BRIpaBHUBAaHUE TOBEPXHOCTH; B) BBISIBICHUE
HEMETAINTUYECKUX BKITFOUEHUI

2. MoxHO 11 BU3yaJIbHO 0OHApYKUTh pocdop B cranu?

a) Jla, Ipu coziepskaHuu MeHee 1,2%; 0) HeT, npu JII000M cozlep’KaHuM; B) /1, IPH COJAEPKAHUN
oonee 1,2%

3. Yro o3Hauaer 3anuch X507

a) yBenuuenue B 50 pa3; 0) yBenuuenue menee 50 pas; B) yBenuuenue oonee S0 pas

Tema: «Yriepoaucrbie CTaIN»

buner Ne 1

1. Yro npexacrapnsieT coO0i aycTEHUT?

a) TBepabli pacTBOp yriepona B Fe y; 6) TBepasiit pacTBop yrieposa B Fe a; B) xumuueckoe co-
e/INHEHHE

2. VKaXuTe UHTEPBaAJ [0 COEPKAHUIO YTIepoa B CTANIAX

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

3. K kakoMy Kiaccy o KayecTBy OTHOCHUTCS cTaib 607

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

buiter Ne 2
1. Kakyro KpUCTaIIINYECKYIO PEMIETKY UMEET KEJIe30 — 07
a) 'lIK; 6) OLIK; B) pombGosapuueckas
2. YTo npouCXOaUT IIPU HArpeBe B TOUKE S?
a)®—>A;0)I1 - A;B)A— 11
3. Kakue cBoiicTBa cTaqy OOBIYHOTO KauecTBa rapaHTUpyeT rpynmna A?
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a) XUMUYECKHI cOCTaB; 0) MEXaHUYECKUE CBOWCTBA; B) MEXaHUYECKUE U XUMHUYECKHUI COCTaB

buner Neo 3

1. Kakyro KpUCTaJUIMYECKYIO PEUIETKY UMEET Keae30 — Y7

a) I'lIK; 6) OLIK; B) pomOo3ipraeckast

2. YTo mpOoUCXOIUT NMPU OXJIKIACHUU B TOUKE S?

a)®—>A;0)A—-ILB)II— A

3. Yro o3Havarot nudpel B Mapke ctanmm Y 127

a) TIOPSIIKOBBI HOMEp; 0) colepikaHue yriiepoJa B COThIX %; B) COJAEpKAHUE yriepojaa B JIecs-
ThIX %

bunet Ne 4

1. KakoBa MakcuMasbHasi pACTBOPUMOCTD yIIIepoja B ayCTeHUTE?

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

2. Kakas ¢a3a BeIIeIsIeTCS B TO3BTEKTOUTHBIX CTAJISX MMPU BTOPUYHON KPUCTALTU3AINN?

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

3. Yro o3Hayarot nuudpel B Mmapke ctaiu 457

a) OPSIKOBBIM HOMEp; 0) comepikaHue yriiepoja B COThIX %; B) coJep)KaHue yriaepojaa B Jiecs-
ThIX %

buner Ne 5

1. KakoBa MakcuMasbHasi paCTBOPUMOCTH yriiepoaa B ¢peppute?

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

2. Kakas aza Bbigensercs npu BTOPUYHON KPUCTAILTU3ALNN JOIBTEKTOUTHBIX CTaNei?

a) ;60) A; B) 11

3. Uto o3nauaroT 1iudpsl B Mapke ctanu BCT3kn?

a) cofiepKaHue yIieposia B COTHIX %; 0) comepikaHue yriaepoaa B 1eCIThIX %; B) MOPSAKOBBIN
HOMEDP

buner Ne 6

1. Kakumu cBoicTBamMu 00J1a1a€T IIEMEHTHUT?

a) Bbicokas muactuaHocts 1 HB 8000 MIla; 6) tBepaocts HB 8000 MITa; B) TBepaocts HB
2000 MIla

2. Kak u3mensietTcs conepikanue yrieposa B TBepIoil a3e mpu NepBUYHON KpUCTATUTU3AIMH
TODBTEKTOUIHBIX CTaJIEH?

a) yMEHbIIIaeTcs; 0) yBEIMUUBACTCS; B) HE U3MEHSIETCS

3. Kax Ha3bIBaetTcs crainb ¢ conepxkanueM yriepoaa 0,30 %?

a) I0OBTEKTOUIHAS; 0) 9BTEKTOMIHAS; B) 3a3BTEKTOU THAS

buiter Ne 7

1. Ckonbko yrmiepoa B IEMEHTUTE?

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

2. Kak uaMeHsieTcst KOHIIEHTpalus yriaepoja B (heppuTe Mpu BTOPUYHON KPUCTAIIITH3AMN?
a) YMEHbIIIaeTcs; 0) yBEIMUUBACTCS; B) HE U3MEHSIETCS

3. K kakoMy Kiaccy 1o KauecTBy OTHOCUTCS cTanb Y 10A?

a) OOBIYHOTO Ka4eCcTBa; 0) BHICOKOKAUYE€CTBEHHAS; B) KaUeCTBEHHAs

buiter Ne 8

1. 13 xakux (a3 cOCTOUT MepynT?

aA)Aud; 6)dull;B)Aull

2. Kak u3meHseTcst KOHIIEHTpaus yriepoa B ayCTEHUTE IPU BTOPUYHON KPUCTAIUIM3ALUHT
3a9BTEKTOUIHEIX CTaIeH?
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a) YMEHbIIIAeTCs; 0) YBEIIMUUBACTCS; B) HE U3MEHSCTCS
3. K kakoMy KJ1accy 1o Ha3HAYE€HUIO0 OTHOCHUTCS CTallb Y 77
a) KOHCTPYKITMOHHAS, 0) HHCTPYMEHTaIbHAS

buner Ne 9

1. B 4éM cyTh 3BTEKTOMJIHOTO MpPEBpAIICHUS?

a) eppuT BBLACTSACTCS U3 AyCTCHUTA; 0) ayCTEHUT MPEBPAINACTCS B IEPIIUT; B) IEMEHTUT
BBIJIETISICTCS U3 AyCTCHUTA

2. 13 xaxoit ¢assl Beigensercs L1117

a) ®; 0) A; B) X

3. Uto o3HauaroT nupsl B MAPKUPOBKE cTanu 357

a) collep:KaHue yriaeposa B coThiX %; 0) conepkanue yrieponaa B AeCIThIX %o; B) MOPSIKOBBIN
HOMED

buner Ne 10

1. Yto coboii mpencTaBiseT IEMEHTHT?

a) TBepblil pacTBOp yriepoaa B Fe a; 0) MEXaHUYECKYIO CMECh; B) XUMUUECKOE COECAMHEHMUE;
2. U3 kakux (a3 cocrout cranb 40 mpu KOMHATHOM TeMmeparype?
a)®ull;0)duA;B)dull

3. Kak Ha3bIBaeTCs cTalb, €CJIM MIPU KOMHATHOM TeMIiieparype ee crpykrypa [1+1[117

a) BTEKTOM IHAS; 0) 3a9BTEKTOMIHAS; B) JOIBTCKTOMIHAS

buner Ne 11

1. Kakas u3 ykazaHHbIX (a3 UMEeT caMy BBICOKYIO TBEPIOCTh?

a) D; 6) A;B) L1

2. U3 kakux (a3 cocrout ctanp Y11 npu koMHaTHOH Temneparype?

a)®ull;0) Aull;B)dul]l

3. Uto o3nauatot 1udpsl B Mapke ctanu bCTSkn?

a) cofiepKaHue yIiieposia B COTHIX %; 0) coaepikaHue yriepoaa B 1eCIThIX %; B) MOPSAKOBBIN
HOMED

buner Ne 12

1. Yto npexacrasnsger coboit aycTeHUT?

a) TBepAbIil pacTBOp yrepoaa B Fe y; 6) TBepablil pacTBop ymiepoaa B Fe a; B) MexaHUUYECKyIO
cmecs O u I

2. Kaxkas ¢asa BpiaessieTcs Ipyu BTOPUYHON KPUCTAILTH3AINA JOOBTEKTOUTHBIX CTaJICH?

a) ©;0) A; B) Il

3. Uro o3nauaroT uudpsl B Mapke ctaiau BCtdcn?

a) cofiepKaHue yIieposa B COThIX %; 0) MOpsAAKOBBIN HOMEp; B) OTHOCUTEIbHOE YUIMHEHHUE O %

buer Ne 13

1. Yto coboit mpencrasiset Gpepput?

a) TBep/bIil pacTBOp yrieponaa B Fe y; 6) TBepaslii pacTBop ymiepoaa B Fe a; B) xumuueckoe
COeIMHEHNE

2. Kakast aza Beigensercs npu BTOPUYHON KPUCTAITU3ALNN 3a9BTEKTOUTHBIX CTaNei?

a) ®;6) Aud; B) ]

3. Cranp UMeeT CTPYKTypy MEpIIUT, KaK OHA Ha3bIBACTCS?

a) JIOABTEKTOMIHAS; 0) 3aIBTEKTOMTHAS; B) DBTCKTOU THAS

buiter Ne 14
1. KakoBa MakcumalibHasi pacCTBOPUMOCTD yriiepoa B (peppute rnpu temneparype 727°C?
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a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBpariieHue IpOuCXOANT MPU HArpeBe B TOUKE S?

a)® - A;0)I[1— A;B)A— 11

3. Yro o3HauaroT nudpsl B Mapke ctainu Y 8?

a) cofiepKaHue yriepoia B COThIX %; 0) MOpsIKOBBIM HOMED; B) COACpKaHUE YITIEpOia B
necsaTeIX %

Tema: «Hyrynni»

3amanue Ne 1

1. Kakue uyryHsl Ha3bIBatoOT OenbIMu?

a) B kotopbix Cobmr. = Ccs3z. + CcB00.; 0) B koTopsix Cob1. = CcBs3.;B) B koTopbix Coobi. =
CcBo0.

2. Kakyro KpuCTaIUTMYECKYIO PEIIETKY UMeeT rpadut?

a) KyOn4ecKyo 00beMHOLIEHTPUPOBAHHYIO; 0) KyOHMUECKyI0 rpaHEIIEHTPHUPOBAHHYIO; B)
reKCaroHaJlbHYIO

3. Kakyto CTpyKTypy MeTa/lIn4eCKO OCHOBBI UIMEET CEPbIi UyT'yH, €CIIU

Ccepaz. = 0,8 %?

a) heppuTHYIO; 0) EPIUTHYIO; B) (peppUTO-TIEPIUTHYIO

3ananue Ne 2

1. Yro mpencrasisieT coboit nenedyput?

a) xumudeckoe coeauHenue Fe u C; 6) mexanmueckyto cmech A u L1; B) Mmexanndeckyro cmech O
u L]

2. Kakast popma rpacdura xapakrepHa /i CepblX UyTyHOB?

a) XJIOIbEBU IHAS; 0) TUTACTUHYATAs; B) IIIAPOBU THAS

3. Kak nonyyaror KOBKUH 4yTryH?

a) OT>)KUTOM CEpOTro uyryHa; 0) oTUrom 0enoro uyyryna?; B) MOOu(GUIIUPOBAHUEM

Samganue Ne 3

1. B 4éM CyIIHOCTB 3BTEKTHUYECKOTO MTPEBPALLICHUS?

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

2. Kakue uyryHbl Ha3bIBatOT rpa@UTU3UPOBAHHBIMU?

a) B koTopbix Cobmr. = Ccs3.; 6) B koTopbix Cobir. = Ccass. + CcBoO.;B) B KoTopbix CcBs3. =
CcBo0.

3. Kakyto CTpyKTypy UMEET MOJIOBUHYATHIN YyTryH?

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

3ananue Ne 4

1. Kakue pusnko-MmexaHu4ecKkue CBOMCTBA UMEET JieaeOyput?

a) HB = 1000 MlITa; 6 = 10%; 6) HB = 4000 MlI1Ia; 6 = 0%; B) HB = 4000 MIla; 6 = 10%
2. YeM 3aBepuiaeTcs MepBUYHAS KPUCTAUIN3ALNS OCJIBIX YYTYHOB?

a) OBTEKTUYECKUM TIpeBpaIieHneM; 0) SBTEKTOUTHBIM MIPEeBpallieHHeM; B) BbiaeneHuem L1
3. CKOJIBKO CBSI3aHHOT'O YITIEPOJA B CEPOM UyTyHE cO cTpyKTypoid @ + I'p?

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

Samanue Ne 5
1. Kakyto cTpyKTypy UMeeT Je1eOypuT MpeBpalieHHbINH?
a) A+ 1 6) 1+ 1 ) I1+ @
2. Kakue cBOICTBa 4yT'yHOB OIpeesisitioTcst opMoil rpa)uTOBBIX BKIIOUSHHNA?
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a) oB, 0; 0) HB, 9; B) HB, KCU
3. Ilpu kako¥ TeMneparype IpOBOIAAT OTKHUT ISl OJIYYEHHUS IEPIUTHOTO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6

1. Kaxoii pa3oBbIii cOCTaB UMEET JIeACOYPHUT MPEBpaAIICHHBIN?
2) D +11;6) A +1;B) A + D

2. Kakas popma rpacdura xapakrepHa /Uit KOBKUX YyT'yHOB?
a) mapoBuHAas; 0) TUTACTUHYATAS; B) XJIOTIHCBU/IHAS

3. CKOIIbKO CBSI3aHHOTO yIJIEpo/ia B OJOBUHYATHIX YyTr'yHaX?
a) Ces3. = 0,8%;0) Ccrss. < 0,8%;B) Ccasz. > 0,8%

3amanue Ne 7

1. 13 xaxoii (a3bl BeIAEIACTCS LEMEHTUT MEPBUYHBIN?

a) U3 aycTeHuTa; 0) u3 heppuTa; B) U3 KHUIKOTO pacTBOpa

2. Kak ycTpaHs0T HexenarenbHblil oT0en?

a) packucienueM; 0) rpa@UTU3UPYIOMIUM OTKUTOM; B) YCTPAHUTh HENb3s
3. Uto o6o3HauaroT nupsl B Mapke koBkoro ayryna KU-37-12?

a) 3,7 % C, 1,2 % Si; 6) o8 =370 MIla, 6 = 12 %; 8) HB 370,86 =12 %

3ananue Ne 8

1. Kakue ¢a3bl Haxoa4Tcsi B paBHOBECUU IPU 3BTEKTHUECKOM MPEBPAILCHUN?

a) k.p. 1 A; 6) x.p., Aull;B) ®, Aull

2. Kakas ¢opma rpadura xapakrepHa Ui BBICOKOIPOYHBIX YyI'YHOB?

a) XJIONbEBUIHAS; 0) IUIACTUHYATAS; B) IIAPOBUIHAS

3. Kakyro CTpyKTypy UMEET KOBKHUI YyTr'yH, €CJIM OTKUT IPOU3BOJAT B OJHY CTAaIUIO0?
a)Il+TIp;6)I1+®+1Ip;B) D +1Ip

3amganue Ne 9

1. Kaxkoii ¢a3oBblif coctaB umeet 6emnbiit uyryH npu t = 400°C?
aA)A+®d;0)D+I1;B)A+I]

2. Kakyto CTpyKTypy METaNIN4eCKOM OCHOBBI UMEET BBICOKOIIPOUYHBIN UyTryH, eciiu CcBs3.
0,5%?

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

3. YTo criocoOCTBYET MOITYYEHHIO TpapUTU3UPOBAHHOTO YyTryHa?

a) noBskIIeHHOE conepxkanue C, Si ;0) moBbieHHOE conepkanue Mn; B) MOHMKEHHOE
conepxanue C, Si

3ananue Ne 10

1. CkonbKo yriepoja COnep KUT IBTEKTUUECKUI Oenbli 4yryH?

a) 0,8%:; 6) 2,14%; B) 4,3%

2. Ctpykrypa ceporo uyryHa @ + 1 + I'p. CkosbKo CBA3aHHOTO yIiiepo/ia B METAJNINYECKON
ocHOBe?

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

3. Kakyto CTpyKTypy UMEET KOBKMI UYT'yH, €CJIM OT>)KUT IIPOU3BOIAT B ABE CTaUU?
a)Il+1Ip;6) ® +1Ip;8) II+JI+1Ip

3amanue Ne 11
1. U3 kakoii da3wr Beaensercs L1117
a) u3 A; 0) u3 k.p.; B) uz @
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2. Ilpu KakoM yCIIOBHH ITPOUCXOAUT 0Opa3zoBaHue rpadura B uyrynax?

a) IpU MEIJICHHOM OXJIQXJACHHUH; 0) TTPU OBICTPOM OXJIAXKIACHHUH; B) TIPU OBICTPOM HarpeBe
3. Uto o3HauaroT uu(psl, BXOAALINE B MAPKY CEPHIX YYT'YHOB?

a) cojiepKaHue yriepona; 0) TBEPIOCTh; B) MPEAeI TPOYHOCTH

3amanue Ne 12

1. YeM 3aBepiiaercs BTOpUUHASL KPUCTAIN3ALNS OENIbIX YYyT'YHOB?

a) BTEKTOMIHBIM IIPEBpaAIllCHUEM; 0) IBTEKTUUYECKUM TpeBpaieHneM; B) BoiaencHuem {11
2. CKOJIbKO CBSI3aHHOTO YIJIEpOJia B CEPOM UyryHe co cTpykrypoit I1 + I'p?

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

3. Kak nony4arot KOBKUI 4yTryH?

a) MoauUIMpPOBaHNEM; 0) OTIKUTOM OCJIOr0 YYT'yHa; B) OTXKUTOM CEPOTo YyryHa

3ananue Ne 13

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

a) IT+ 1111; 6) IT + LI + JI*; B) JI* + LI

2. CKOJIBKO CBSI3aHHOTO YIIIEPO/a B MOJIOBUHYATHIX YyTr'yHaX?

a) Ceas3. = 0,8%; 0) Cessz. < 0,8%; B) Cesz. > 0,8%

3. Uto o3HauaroT Hudpbl, BXOAAIINE B MAPKy KOBKOTO 4yryHa?

a) colepikaHue yriaepoaa u KpeMHus; 0) TBEpAOCTh U OTHOCUTEIILHOE YIUIMHECHUE; B) TIPEACI
MPOYHOCTH ¥ OTHOCUTEIHHOE YITUHEHUE

3aganue Ne 14

1. Kakyto cTpykTypy UMeeT Oelnblii 3a9BTeKTHYeCKUi uyryH npu t = 20°C?

a) IT+ I0111; 6) IT + LI + JI*; B) L1 + JI*

2. Ilpu xakux yciaoBUsX 0Opa3yeTcs OJOBUHYATHINA 4yryH?

a) pu U30BITKE TPaUTHU3ATOPOB U YCKOPEHHOM OXJIAXKICHUH; 0) IPH HETOCTATKE
rpauTH3aTOPOB U YCKOPEHHOM OXJIaX/IEHUH; B) IIPU HEJOCTAaTKe rpaUTU3aTOPOB U
3aMEJICHHOM OXJIaXKACHUU

3. Kakyto hopmy umeer rpapuT B BLICOKOIIPOUYHOM UyryHe?

a) MJIACTMHYATYIO0; 0) HIapOBUAHYIO; B) XJIOMbEBUIHYIO

Samganue Ne 15

1. Ckonbko ymiepozia conepkar 4yryHsl?

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

2. Kaxoii ¢a3oBblit coctaB umeeT 6emnblii uyryH mpu t = 800°C?
a)P+I6)A+IB)A+ O

3. B cepom uyryne copepxurcs 0,5% Ccsz. Kakyto oH HMeeT CTpyKTypy METaJIIIN4eCKOM
OCHOBBI?

a) [T+ LIl; 6) IT+ ®; B) IT

Samanue Ne 16

1. Kak u3mensiercst copeprkanue yriepoja B )KUAKOH (aze mpu NepBUYHON KpUCTAIUIU3ALUU
JIOIBTEKTUYECKOTO Oeioro uyryHa?

a) yMeHbI1aeTcs; 0) yBEeIMUMBAETCS; B) HE U3MEHSACTCS

2. Kakast popma rpadura cnocoOCTBYET NMOIYYEHHUIO BBICOKON MPOYHOCTH YyryHa?

a) IUIacTUHYaTas; 0) XJIONbEeBUIHAS; B) IIAPOBUIHAS

3. Kakyro cTpykTypy umeer oTOeIeHHBIN YyTryH?

a) paBHOMEPHYIO IO CEUEHUIO OTIMBKH; 0) Ha TOBEPXHOCTU — CTPYKTYpY Oenoro yyryHa, B

CepALIEBUHE — CTPYKTYpPY CEpPOro UyryHa; B) Ha IOBEPXHOCTU — CTPYKTYPY CEPOTrO UyryHa, B

CepALeBUHE — CTPYKTYpPY Oesloro 4yryHa
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3amanme Ne 17

1. ITpu kakoit Temmeparype odpasyercs ieaeoypur?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpyKTypy UMeeT Oellblii JOIBTEKTUYECKUH yyryH npu 750°C?
a) A + LIl + JI; 6) IT + LI + JI*; B) JT + LI

3. Kakne XuMH4ecKHe IeMEHTHI CIIOCOOCTBYIOT 00pazoBaHuio rpadura’?
a) S; 6) Mn; B) C, Si

Tema: «3akajika v OTILyCK»

3amanue Ne 1

1. Kakue npeBpalieHust Ipoucxoasar npu remneparype Acl?

a) [1 — A; 6) A — II; B) u3 aycTteHuTa BoIACIICTCS (ePPUT

2. UTo Ha3BIBACTCA 3aKAJIKOM?

a) HarpeB BbIIIEe TeMIeparyp (a3oBbIX NPEBPAICHUN U MEAJIEHHOE OXJIaXK/eHHe; 0) HarpeB
BbIILIE TEMIEPATyp (Pa30BbIX MpeBpallieHUil U ObICTPOE OXJIaXKIeHue; B) HarpeB 10 Acl u
OBICTPOE OXJIAKICHHE

3. Kakast cTpykTypa momydaercst mocjie Hu3Koro oTmycka?

a) To; 6) Mo; B) Co

3ananue Ne 2

1. Kakue nmpeBpaliieHus MpOUCXOIAT B CTaIU MpH Temiieparype Acl?

a) [T — A; 6) A — II; B) bepput pacTBopsieTcsi B ayCTCHUTE

2. YTto Ha3bIBaETCS OTIYCKOM?

a) HarpeB 3aKaJeHHOM cTtanu > Acl U oxJiakaeHre Ha BOo3ayxe; 0) HarpeB 3akajieHHOU cTanu < Acl u
OXJIAKICHHE Ha BO3/1yXE; B) HArPEeB 3aKaJICHHON CTaIM > Ac3 U OXJIaXKICHHUE HA BO3IyXe

3. Kakas cTpykTypa momyyaercst Hocjie CpeIHero oTmycka’?

a) To; 6) Mo; B) Co

3ananune Ne 3

1. Kakoe npeBpalieHue NpoucxoauT B CTaJIAX Npu Temneparype Ac3?

a) NepJIMT IPEeBpaIaeTcs B ayCTEHUT; 0) ayCTEHUT MPEBPAIAETCS B IEPIUT; B) GEPPUT pacTBOPSETCS B
ayCTEHUTE

2. UTo Ha3bIBaeTCS OTKUTOM?

a) HarpeB BBIIIIE TEMITEPATYPHhI (Pa30BbIX MPEBPALICHHUIA U OXJIKICHAE BMECTE C MeUblo; 0) HarpeB
BBIIIIE TeMIIepaTyphl (ha30BbIX MPEBPAILICHUH U OXJIaXIEHHE Ha BO3yX€; B) HarpEB BHILIE
TeMIeparyps! (a30BBIX MTPEBPAIICHUI U OXJIAXKICHUE B BOJIE

3. Kakas cTpykTypa nmoiyyaercst ocje BHICOKOIO OTIycKa?

a) Mo; 6) Co; B) To

3ananue Ne 4

1. Kak 0003Ha4ar0TCs KpUTHICCKUE TEMITEPaTyphl Y JTOIBTCKTOUTHBIX CTAJICH TpH Harpene?

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

2. Uem oTiiMuaeTcst KpucTauinaeckas pemierka M3ak. or Mot.?

a) popmoii iemeHTHTa; 0) CTENEHBIO TETPArOHATBHOCTH; B) CTENIEHBIO TUCTIEPCHOCTH

3. Kakast repmooOpaboTka ObuTa IpoBezieHa, eciu y craym S0 moimydeHa cTpykrypa M3ak + T3ak?
a) 3ak. t marp. > Ac3; V oxi. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi. >V kp.; B) 3ak. t Harp. > Acl; V
oxJI. >V Kkp.

3amauue Ne 5
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1. YUro o603HauaeT UHAEKC « I » B 0003HAYCHUH KPUTUYECKUX TemIeparyp?

a) mporiecc Harpesa; 0) BBIAEPIKKY IPU HATPEBE; B) MPOIECC OXJIAKICHHS

2. UTto Ha3bIBACTCS YIIyqIICHUEM?

a) 3aKaska + HU3KUHU OTITycK; 0) 3aKajika + CpeJHUI OTIYCK; B) 3aKayika + BBICOKUHN OTITYCK
3. Ilpu xakoit TeMneparype IpOBOAUTCS CPEIHUI OTITYCK?

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

3amanue Ne 6

1. Ha yTo yKa3bIBaeT MHICKC « C » B 0003HAUYCHUU KPUTUUECKUX TeMIIeparyp?

a) mpoIecc Harpepa; 0) MPOIECC OXJIAK/ICHHUS; B) BBIICPIKKY IPU HArPEeBe

2. Kakyro CTpyKTypy UMEET CTallb OCe YaydIeHUs ?

a) Mo; 6) M3; B) Co

3. Kakas ctpykrypa nmeet Hanbosiee BBICOKYIO TBEPIOCTh?

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

3ananue Ne 7

1. Yto Ha3bIBaeTCS 3aKaNKOM?

a) HarpeB BHIIIIE TEMITEpaTyp (Ha30BbIX MPEBPALICHUN 1 MEAJICHHOE OXJIaXKACHNE; 0) HarpeB BhIIIE
Temreparyp Gpa3zoBbIX MpeBpalleHU U OBICTpOe OXJIaxaeHue; B) HarpeB 10 Acl u ObicTpoe
OXJIaXKJICHHUE

2. Kak U3MeHSIIOTCSl XapaKTePUCTHKHU MPOYHOCTH, TBEPIOCTH MIPH OTIyCcKe?

a) BO3pAcTaroT; 0) HE U3MEHSIOTCS; B) MOHMKAIOTCS

3. IIpu kako#t Temmneparype MpOBOAUTCS BHICOKHM OTIYCK?

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

3ananue Ne 8

1. Kakoe npeBpaiiieHre mpoucxXouT B CTAJSIX Mpu Temieparype Ac3?

a) MepIIUT MPEeBpaIlaeTCs B ayCTCHUT; 0) PeppHUT pacTBOPSIETCS B AyCTEHUTE; B) AyCTEHUT
MpeBpaIiaeTcs B MepIuT

2. Kakas cTpykTypa uMeeT Haubosee BHICOKYIO YIApHYIO BI3KOCTh?

a) Co; 0) I1; B) To

3. Kakyro cTpykTypy UMeeT cTallb oClie ynyqIieHus?

a) Mo; 6) To; B) Co

3aganue Ne 9

1. Kaxoe npeBpaiieHue MPOUCXOANT B JIOIBTEKTOMAHBIX CTANISX MpH Temreparype Ard?

a) U3 aycTeHUTa BblenseTcs pepput; 0) heppuT pacTBOPSAETCS B AyCTEHUTE; B) ayCTEHUT
IpeBpaIaeTcs B MePIUT

2. Kaxkoit pexxuM TepM0o0OpabOTKH Ha3bIBAETCS YTydllICHHEM?

a) 3aKayika + HU3KUHM OTIYCK; 0) 3aKajKa + BBICOKUI OTITYCK; B) 3aKajKa + CpEeIHHI OTIYyCK
3. Kakas cTpykTypa nosyyaercs ocjae HU3KOro oTInycka?

a) Co; 6) To; B) Mo

3ananue Ne 10
1. Kakoe mpeBpaiiieHre mpoucxXoauT B CTaJsAX pu Temreparype Acl?
a) ayCTEHUT MPEBPAIIAETCs B EPIUT; 0) NEPIUT MPEeBpalaeTCs B ayCTEHUT; B) U3 ayCTCHUTA
BbIIETISIETCS PepPUT
2. UTo Ha3bIBaeTCA HOpMaIH3aIHen?
a) Harpes BbIlIe Ac3 1 AcM u oxJiaxaeHue B Bojie; 0) HarpeB Boile Ac3 1 AcM 1 oXJlaXIeHue Ha
BO3/yX€; B) HarpeB Hke Acl u oxJiaxaeHue B BOJE
3. Kakas cTpykTypa momydaercst ocje CpeHero oTmycka’?
a) To; 6) Co; B) Mo
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3amanue Ne 11

1. Kakoe npeBpalieHue NpoucxoauT B CTajld Ipu Temneparype Acl?

a) MePJIUT MPEBPAIIACTCS B AyCTCHUT; 0) (heppHUT BBIICIAETCS U3 AyCTCHUTA; B) ayCTCHUT
npeBpalaeTcs B IepIuT

1. Kak u3MeHs0TCa XapakTepUCTUKH MPOYHOCTU U TBEPAOCTH IIPU OTITyCKe?

a) MOHKAIOTCSI; 0) MOBBIMIAIOTCS;, B) HE U3MEHSIOTCS

1. Kakas cTpyKTypa 1nosy4aercs ocie BHICOKOTo OTIycKa?

a) Mo; 6) Co; B) To

3amanue Ne 12

1. Yro HazbIBaeTcs yaydieHuem?

a) 3aKaJika + BBICOKUH OTIYCK; 0) 3aKajKa + HU3KHI OTIIYCK; B) 3aKajKa + CpEeIHUIl OTIMYCK
2. Ilpu xaKoil Temneparype mpoBOIUTCS HU3KHA OTITYCK?

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

3. Kakast ctpykTypa umeeT HanOoJsiee BBICOKYIO YIAPHYIO BI3KOCTh?

a) Mo; 6) Co; B) To

3amanue Ne 13

1. Uro Ha3bIBaETCS OTIKUIOM?

a) HarpeB BHIIIC TeMIIEpaTyp (a30BbIX MPEBPAIICHUN U OXJIAXKICHUE BMECTE C I€YbI0; 0) HArpEB BHIIIIES
Temreparyp Ga3oBbIX IPEBpAICHUI U OXJIAKICHUE B BOJIC; B) HAIPEB BBIIIE TeMIieparyp (a30BbIxX
NpEeBpaICHUH U OXJIAKICHNUE Ha BO3IYXE

2. Kakast cTpykTypa umeer Han0oJiee BEICOKYIO TBEPJIOCTh?

a) To; 6) Co; B) Mo

3. Ilpu kako#t TeMmeparype IpOBOAUTCS CPEIHUHN OTITYCK?

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

3ananue Ne 14

1. Yro Ha3bIBaeTCs 3aKaNKOM?

a) HarpeB cTaiu 10 Acl u OpIcTpoe oXJIaKJeHHe; 0) HarpeB CTajIM BbILIE TeMIleparyp (pa3oBbIX
IpEeBpaleHUH U MEJUIEHHOE OXJIAXK/IEHHE; B) HAIPEB CTAJU BBIIIE TeMIeparyp (pa3oBbIX IpeBpaleHHH
1 OBICTPOE OXJIAKIECHUE

2. Kakyro CTpyKTypy UMEET CTaJlb ocye YaydIeHus ?

a) Co; 6) Mo; B) To

3. Ilpu xakoit TeMmneparype MpOBOANUTCS BBICOKHIA OTITYCK?

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

Tema: «IIpokauBaeMoCTb CTAIN»

Samanue Ne 1

1. Kakoe BiusiHUE Ha IPOKAJIMBAEMOCTh OKa3bIBAOT JIETUPYIOLIUE DIIEMEHTHI,
PacTBOPEHHBIE B AyCTEHUTE?

a) YBEITMYMBAIOT MPOKATMBAEMOCTD; 0) YMEHBIIIAIOT IPOKAIIMBAEMOCTh; B) HE BIUSIIOT
2. Kakast 3aBucMMOCTb Mexay VKp 3aKaJlKi U IPOKaIHUBAEMOCTHIO?

a) 3aBUCUMOCTH HET; 0) IpSIMONPOINOPILHOHATIbHAS; B) 00paTHONPONOPIMOHAIEHAS
3. Kputnueckuii auameTp 3aroTOBKH ONPEEISIOT:

a) o HOMOrpaMMe; 0) 1Mo KPUBOM MPOKAIMBAEMOCTH; B) SKCIIEPUMEHTAIBHO

3amaune Ne 2
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1. Kakas cranp umeer 6onee niry0okyro npokanmuBaemMocTs: 40X nin 40XHM?
a) 40XHM; 6) 40X; B) oquHAKOBYIO

2. Kakas nmnaBka cranmu 38X nmeeT Ooliee NIyOOKYIO TPOKaTMBAEMOCTh?

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

3. B KoopanHaTax «TBEpAOCTh-PACCTOSHUE OT TOPIA» CTPOSIT KPUBBIE:

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

3amanue Ne 3

1. CriocoOHOCTB CTaIM NOITY4aTh BRICOKYIO TBEPIOCTD MTPH 3aKaJIKe HA3bIBACTCS:

a) MPOKAJIMBaEMOCTHIO: 0) 3aKaJIMBaEMOCTHIO; B) IOBEPXHOCTHOM 3aKaIKoil

2. Kaxkas cranp Oygetr umeTh 0osiee BBICOKYIO ynapHyto BsizkocTh (KCU) mocne ynmyymieHus:
ctanb |, uMeroas no Bcemy ceueHuto cTpykrypy Corn umnu crains Il, umeromas na
nosepxHoctu uzaenusa Cotn , a B cepaneBuse — C3?

a) ctaub |; 6) cransb |l; B) ctans | u crans |l OynyT uMeTh OIMHAKOBYIO YIapHYIO BI3KOCTh
3. Kputnueckuil 1uaMeTp onpeaessoT METOA0M:

a) IOBEPXHOCTHOM 3aKaJIku; 0) TOPILIEBON 3aKaJIKH; B) 00bEMHOMN 3aKaIKH

3ananue Ne 4

1. 3akanuBaeMOCTb CTAJIA 3aBUCHUT:

a) OT collepKaHus JETUPYIOLIUX AIEMEHTOB B CTalU; 0) OT CKOPOCTH OXJIXKICHHS CTAIU MpU
3aKajKe; B) OT COIEpKaHUs yIliepoia B CTaln

2. noponHbie BKIIOYEHHS TOHUKAIOT MPOKAIUBAEMOCTb, T.K.:

a) YCKOPSIIOT TPeBpaIICHUe ayCTCHUTA B MAPTEHCHUT; 0) TOPMO3ST MPEBPAIICHUE aAyCTEHUTA B
MapTEHCUT; B) CIyXaT JOMOJIHUTEIbHBIMU IIEHTPAaMU NEPIUTHOTO MPEBPAIllCHUsI ayCTCHUTA
3. Yem ompenensercst TBEPAOCTh MOJIYMapTEeHCUTHON 30HBI?

a) KOJINYECTBOM MapTEHCHUTA 3aKaJKHu; 0) KOJTUYECTBOM YIJIEpo/a B CTAlU; B) COAECPKAHUEM
JIETUPYIOIIUX 3JIEMEHTOB B CTAJIH

3ananue Ne 5

1. Yto Ha3bIBaeTCS MPOKAIUBAEMOCTBIO?

a) criocoOHOCTh CTallu 00Pa30BbIBATh MPHU 3aKAJIKE CTPYKTYPY NEPIUTHOIO TUIIA HA
OTIpeJIeNIEHHYIO INTyOuHY; 6) CHOCOOHOCTH CTaJI 00Pa30BbIBATH MPH 3aKAJKE B CEPJILICBUHE
AyCTEHUT; B) CIIOCOOHOCTB CTAJIM 00Pa30BBIBATh MPH 3aKaJKe MAPTEHCUTHYIO CTPYKTYpPY Ha
OTIpeJIeNIEHHYI0 IITyOUHY

2. B 103BTEKTOMTHBIX CTANISAX C YBEITMUEHUEM COACPIKAHUS YIIIepOaa MPOKAINBAEMOCTb!

a) MOBBIMIAETCS; ) MOHIKAETCS; B) HE U3MEHSIETCA

3. B KakuX KOOpAMHATAX MOCTPOSHA HOMOTPaMMa JIJIsl OTPEACTICHUS KPUTUIECKOTO JraMeTpa’?
a) Temreparypa — BpeMsl; 0) KpUTUUECKHUIl TuaMeTp — pacCTOsSHUE OT TOPIA; B) TBEPIOCTh —
paccTosiHuE OT TopIa

3aganue Ne 6

1. Mexny NpoKaauBaeMOCTbIO U KPUTUUYECKOIN CKOPOCTBIO 3aKaJIKU HAOMIOACTCS:

a) MPsIMO MPOTMOPLMOHAIBbHAS 3aBUCUMOCTD; 0) 00paTHO MPONOPIHOHATIbLHAS 3aBUCUMOCTD; B)
KBaJIpaTU4YHasl 3aBUCUMOCTb

2. Kakoe BirsiHME HA POKAJIMBAEMOCTh OKa3bIBAIOT HEMETAJNINYECKUE BKIIFOUEHUSA?

a) YMEHBIIAIOT MPOKAIMBAEMOCTb; 0) YBEJIIMUMBAIOT MPOKAIMBAEMOCTbh; B) HE BIUSIOT

3. Uro sBnseTca KpUTEpUEM ITPOKATMBAEMOCTH?

a) MOBEPXHOCTHAsl TBEPAOCTh CTAIM MOCIE 3aKaJIKK; 0) KpUTUYECKUI TUaMeTp; B) TBEPAOCTb
CEpALIEBUHBI CTAJIN MTOCIE 3aKAJIKU

3aganue Ne 7
1. Kakast 3aBUCIMOCTb M@Ky YCTOWYHUBOCTHIO AyCTEHUTA U IPOKATUBAEMOCTHIO?
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a) 00paTHO MPOMOPIMOHATIEHAS; 0) TIPSIMO TIPOMOPIIMOHANILHAS; B) 3aBUCUMOCTH HET

2. [Touemy NpoKaJIMBAEMOCTh B HACJIEJACTBEHHO KPYITHO3EPHUCTOM CTaIM BBIIIE YEM B
MEJIKO3EPHUCTOM?

a) MOTOMY YTO MEHbIIIE IEHTPOB NEPIUTHOTO MPEBPAIICHUS ayCTeHUTA; 0) TOTOMY YTO OOJIbIIIEe
[IEHTPOB MEPIUTHOTO MPEBPAICHHUS AYCTCHUTA; B) B KPYITHO3EPHUCTOMN CTANIN YCKOPSETCS
MapTEHCUTHOE MpEeBpalleHIe

3. Kakas ctanp nmeet 601ee BEICOKYIO 3aKaJIMBaeMOCTh: cTasb 20 nin Y §?

a) crasb 20; 6) Y8; B) oiuHaKOBYIO

3amanue Ne 8

1. CnocoOHOCTB cTanu 00pa30BBIBATh MIPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYPY Ha
OTIpEJICIICHHYIO TITyOUHY 0 CEUYCHUIO HAa3bIBAIOT:

a) 3aKaJIMBa€MOCTbIO; 0) MPOKATMBAEMOCTBIO; B) TTOBEPXHOCTHON 3aKaJIKOM

2. Kakoe BiusiHUE Ha TPOKATMBACMOCTh OKa3bIBACT BEJIMYMHA HACICCTBEHHOTO 3€pHA CTAIN?
a) 4eM Mellbue 3€PHO, TeM OOJIbIIIE TPOKATMBAEMOCTh; 0) UeM KpyITHEee 3€PHO, TEM OOJIbIIe
NPOKAJIMBAEMOCTh; B) HACIICJACTBEHHOE 3€PHO HE BIIUSACT HA MPOKATNBACMOCTb

3. Kakas cranp Y8 wim V10 npu ontuMaibHOE TEMIIEpaType UMeeT 0oee ITy0oKYIo
POKAJINBAEMOCTh?

a) ¥8; 0) V10; B) omuHaKOBYIO

3ananue Ne 9

1. Yto Ha3bIBaeTCS MOIYMapTEHCUTHON 30HOU?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BinsiHUE OKa3bIBaIOT HAa IPOKAIMBAEMOCTh OKCUAbI U HHTEPMETAITUAbI?

a) YBEITMYMBAIOT MPOKAIMBAEMOCTH;0) YMEHBIIAIOT TPOKATMBAEMOCTh;B) HE BIHSIOT

3. Kakas cranp umeer 6osee nryOOKyI0 IPOKaJIMBaeMOCTh?

a) 40; 6) 40X; B) 40XT'P

3ananue Ne 10

1. Yro Ha3bIBaeTCsA KPUTHUECKUM JUAMETPOM?

a) MaKCHMaJbHBIN JUaMETp 3arOTOBKH, KOTOPbII MPOKAJIMBAETCS A0 MOTYyMapTETCUTHOM
CTPYKTYpHI B CEpLIEBUHE; 0) MUHUMAJIbHBIM JMaMeTp 3arOTOBKHU, KOTOPBIA MPOKAINBAETCS JI0
MOJIyMapTEHCUTHOM CTPYKTYpBI B CEPALIEBUHE

2. JlerupoBaHHas CTaJIb UMEET BBICOKYIO POKAIMBAEMOCTD, €CIIN JIETUPYIOLIUE JIEMEHTHI

a) pacTBOPEHBI B AyCTCHUTE; 0) HAXOASATCS B COSIMHEHUSIX KapOUI0B M HHTEPMETAILITUIOB; B)
pacTBOpPEHBI B ayCTEHUTE, a TAKXKE HAXOATCS B COCMHEHUAX KapOUI0B U HHTEPMETAIUIN/IOB
3. Kakas nmnaBka cranu 25XI'T umeet Oosnee nryOOKyr0 MpOKaIuBaeMOCTh?

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

Saganue Ne 11

1. Ot 4yero 3aBUCHUT TBEPJOCTh MOTYMAPTEHCUTHOM 30HBI?

a) OT COZIEPKaHMs YIIIepoa B CTalM; 0) OT COAepKaHUS JIETUPYIONTUX JIEMEHTOB B CTaJIH; B) OT
KOJIMYECTBO MApTEHCUTA

2. IlpokanmBaeMOCTh HACIECTBEHHO KPYITHO3EPHUCTOM CTAJIN BBIIIE YeM MEJIKO3EPHUCTOM,
MOTOMY YTO:

a) B KPYITHO3EPHUCTON CTaJIM YCKOPSIETCSI MApTEHCUTHOE MpeBpallieHne; 0) 6osbllie HEHTPOB
HEPIUTHOTO MPEBPALICHUS AyCTEHUTA; B) MEHbIIIE LIEHTPOB MEPIUTHOTO MPEBPAILICHHS
ayCTeHUTa

3. Kakas cranu umeer 6osee riry0OKyro MpokanuBaeMocTh: ctaib | ¢ Vkpl = 100°/cek nnm ctanb
Il ¢ Vkpll = 200°/cex?

a) oIMHAaKOBYIO; 0) ctanb |; B) crains Il
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Samganue Ne 12

1. Yto Ha3bIBacTCS 3aKaJTMBAEMOCTHIO?

a) COCOOHOCTH CTaju 00pa30BhIBATh MAPTCHCUTHYIO CTPYKTYPY Ha OINPEeIICHHYIO TyOnHY; 0)
CHOCOOHOCTD CTAJIM TOIYy4aTh BHICOKYIO TBEPIOCTb MIPH 33aKAJIKE; B) CIOCOOHOCTD CTAIN
00pa30BbIBaTh MEPIUTHYIO CTPYKTYPY TP 3aKaJIKe

2. Kakast nmnaBka cranu 45 umeet 0oliee IyOOKYIO IPOKaIMBAEMOCTh?

a) ¢ 3epaHoM Ne 3; 6) c 3epHOM Ne 6; B) ¢ 3epHOM Ne 8

3. [IpokanmBaeMOCTh JOIBTEKTOMIHOM CTANU 10 CPABHEHUIO C 3a9BTEKTOHTHOM

a) OosnbIire; 0) MEHBIIE; B) OJUHAKOBA

3amanue Ne 13

1. TBeproCTh OTYMapTEHCUTHON CTPYKTYPBI 3aBUCHUT OT:

a) coliep KaHus yIeposa B CTalu;0) COAepKaHUs JIETUPYIOIINX JIEMEHTOB B CTAJIM;B)
KOJIM4YECTBA MAapTEHCUTA 3aKaJIKU

2. Kakas cranb umeet 6os1ee mIy0OKyro MpoKannBaeMocTh: ctaib 50 miu S0XDA?

a) crasib 50; 6) SO0X®DA; B) 01uHAKOBYIO

3. Kakoe BnusiHME Ha MPOKAIMBAEMOCTh OKA3bIBAIOT BKJIIOYAHUS KapOua0B?

a) YMEHBIIAIOT NPOKAIMBAEMOCTh;0) YBEIMUMBAIOT IPOKAINBAEMOCTD; B) HE BIUAIOT

3amanne Ne 14

1. Mexy yCTOHYMBOCTBIO ayCTEHUTA U MPOKAIIMBAEMOCTBIO CYIIECTBYET:

a) MPSMOTPOTOPIIMOHATbHAS 3aBUCUMOCTD; 0) 0OpaTHOMPOIIOPLIMOHANIbHASL 3aBUCUMOCTb; B)
KBaJIpaTU4YHAas 3aBUCUMOCTD

2. HOpoaHbIe BKIIFOUEHUS, HEPACTBOPEHHBIE B AyCTECHUTE

a) YBEJIMYMBAIOT MPOKATMBAEMOCTh; 0) YMEHBIIIAIOT MPOKAJTUBAEMOCTh; B) HE BIUAIOT HA
MIPOKAIMBAEMOCTh

3. B Kakux KoOpauHaTax CTPOSIT KPUBbIE POKAINBAEMOCTH?

a) TBEPAOCTh — PacCTOsHUE OT Toplia; 0) Temreparypa — BpeMs; B) TeMIeparypa —
KPUTHYECKUHN AUaMETP

Samganue Ne 15

1. B koopanHaTax «1uaMeTp 3arOTOBKA — PACCTOSIHUE OT TOPLA» CTPOST:

a) IuarpaMmy MpoKaJuBaeMOCTH; 0) HOMOTpamMMy; B) KPUBYIO OXJIaKICHUS

2. Kakas nnaBka ctanu 18XI'T umeer Oosnee m1yOOKyr0 MPOKaIMBAEMOCTh?

a) ¢ 3epaHoM Ne 4; 6) ¢ 3epHoM Ne 7; B) ¢ 3epHOM Ne 8

3. Ilpu onpeaeneHny NPOKAJIMBAEMOCTH 3a INIyOUHY 3aKaJICHHOM 30HBI IPUHUMAIOT 30HY CO
CTPYKTYPOM:

a) 50% M3 u 50% IT; 6)50% M3 u 50% Cs3; B) 50% M3 u 50% T3

3ananue Ne 16

1. IIpokanmBaeMOCTb 3a3BTEKTOUIHOM CTAJIM 110 CPABHEHUIO C OBTEKTOUHOU

a) Oomplnie; 0) MEHbIIIE; B) HE U3MEHSETCS

2. Yto Ha3bIBaE€TCSI KPUTHUECKUM TUAMETPOM?

a) MaKCUMaJIbHBIN TMaMeTp 3ar0TOBKH, KOTOPBIH MPOKAJIMBAETCS /10 MOJyMapTEHCUTHOM
CTPYKTYpHI B CE€p/ILIEBUHE; 0) MUHUMAJIbHBIN AUaMETp 3arOTOBKU, KOTOPBINA MTPOKATUBAETCS 10
MOJIyMapTEHCUTHOM CTPYKTYPBI B CEPALIEBUHE;

3. 3aKaIMBaeMOCTh CTaJIM Y 8 1O CPABHEHUIO CO CcTaibio 30

a) Oonplnie; 0) MEHbIIIE; B) HE U3MEHSETCS

3ananue Ne 17
1. Kputnueckuii guameTp 3aroTOBKH HaXOJST:
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a) SKCIIEpUMEHTAJIBHO; 0) 10 HOMOTpaMMe; B) 110 KPUBOI MPOKAIMBAEMOCTH

2. Kaxkas crans umeet 6osiee TITyOOKyr0 mpokannBaeMocTh: ctanb 30 wm 30XT'CA

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

3. KapOupl v OKCHJIbI MOHMKAIOT MTPOKAITUBAEMOCTD, T.K.:

a) TOPMO3ST IPEBPAIICHUE AyCTEHUTA B MAPTEHCHUT; 0) CIIY>KaT JONOJHUTEIBHBIMU LIEHTPaMHU
NEPIUTHOTO MPEBpAIICHUS ayCTCHUTA; B) YCKOPSIIOT MPEBpallleHne ayCTEeHUTa B MapTEHCUT

3amanue Ne 18

1. Kakas cranp umeer 00s1ee BRICOKYIO 3aKaIMBAEMOCTh: cTaib 20 niu Y 87?

a) crasb 20; 6) Y8; B) oquHaKOBYIO

2. Uto Ha3bIBa€TCS MPOKATMBAEMOCTHIO?

a) COCOOHOCTH CTajau 00pa30BHIBATh MPH 3aKaJKe ayCTEHUT Ha OMPE/IEICHHYO IyOuHY; 0)
CHOCOOHOCTD CTaJIM 0OPA30BBIBATH MPH 3aKAJIKE MAPTEHCHUT HA ONPEACICHHYIO IITyOHHY; B)
CIIOCOOHOCTH CTaIM 00Pa30BHIBATH MIPH 3aKAJIKE CTPYKTYPY MEPIUTHOTO TUIIA HA ONPEIEICHHYIO
Iyouny

3. C yBenuyeHneM pa3Mepa 3epHa ayCTeHUTa MIPOKAITUBAEMOCTb

a) yMEeHbIIIaeTcs; 0) yBEJIMUUBACTCS; B) HE U3MEHSIETCS

3ananue Ne 19

1. JlerupoBaHHas CTaIb UMEET BHICOKYIO IIPOKATHMBAEMOCTb, €CIIH JISTUPYIOIIHE JIEMEHTHI:

a) pacTBOPEHBI B AyCTEHUTE U HAXOJSATCS B COSTUHEHUAX KapOUOB M HHTEPMETAILIHIIOB; 0)
HaXOJSTCS B COSIMHEHUSIX KapOUJI0B M MHTEPMETAJUTUIOB; B) PACTBOPEHBI B ayCTCHUTE

2. Kaxkas cranp umeet 6osee niry0oKyro mpokanmBaemMocTs: ctaib | ¢ Vkpl = 100°/cex wim cranb
Il ¢ Vkpll=10°/cex

a) ctaub |; 6) crans Il; B) oguHakoByro

3. KakuM MeTo1oM OIpesestoT KpUTHYECKHU fuameTp?

a) 00bEMHOM 3aKaliku; 0) TOPIIEBOM 3aKaJKH; B) TOBEPXHOCTHOMN 3aKaJIKU

Tema: «JlerupoBaHHbI€ CTAJIN»

Samganue Ne 1

1. Kakue nerupyromniye 31eMeHTbl OTHOCATCS K KapOou1000pa3yronium?

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

2. K xakoMy Kiaccy 1o CTpyKType OTHOCUTCS ctaib 12X17?

a) K heppuTHOMY; 0) K ayCTECHUTHOMY; B) K TIEPIIUTHOMY

3. Pacmudpyiite xumudeckuit cocras cranu 12X18H9

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

3ananue No 2

1. Kakue aneMeHTsl pacupsitoT y-001acts?

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

2. Pacumdpyiite xumuaeckuid coctas cramu 12X18H9?

a)0,12% C+18%Cr+09%Ni;6)0,12% C+18%Cr+9%Ni;B)1,2% C+18%Cr+9
% Ni

3. Kakue nerupyromiue 31eMeHTBI OTHOCSATCS K HEKapOu000pazyrommm?

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

3ananue Ne 3

1. K xakoMy KJi1accy 1o CTpyKType OTHOcUTCs cTaib 12X17?

a) K heppuTHOMY; 0) K ayCTEHUTHOMY; B) K IEPIUTHOMY

2. KakoBo coxeprkanue yrieponaa B cranu ['andwmipaa 11001312
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a)13% Mn+0,12%C;6)13% Mn+1,1%C;B)13% Mn+11%C
3. Kakue nerupyromue 31eMEeHTBI OTHOCATCS K KapOua000pa3yromum?
a) W, V; 0) Al, Cr; B) Cu, Si

3amanue Ne 4

1. Kakas cranp nmoasep:keHa oTnyckHO# xpynkoctu |l pona?

a) 40; 0) 40X; B) 40XM

2. KakoBo coneprkanue maprania B ctainu ['andumsaa?

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

3. Kak BusroT OOJIBIIMHCTBO JICTUPYIOIIMX IEMEHTOB Ha COIepKaHue yrieposa B nepaure?
a) MOBBIILIAIOT COAEPKAHUE YITIepoa; 0) NOHUKAIOT KOJIMUYECTBO YIVIEPO/a; B) HE BIMUSIET

3ananue Ne 5

1. K kakoMy Kiaccy 1o cTpykType oTHocuTcs ctaiab 11017 13J1?

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

2. KakoBa KOHIIEHTpaIus yriepojaa B MapTEHCUTHO-CTAPEIOLINX CTasx?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenute XuMuIecKuii coctas ctaiau 40P

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

3aganue Ne 6

1. K xakoMy Kiaccy 1o CTpyKkType oTHocuTes ctanb 11007 13J1?

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

2. Kakas ctanp moaBepkeHa OTIryckHO# xpynkocta || pona?

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

3. Kakue nerupyromiye 351eMEHTBI OTHOCSTCS K KapOu1000pa3yronium?
a) W, V;6) Al, Cr; B) Cu, Si

3ananue Ne 7

1. Onpenenure xumMudeckuit cocras cranu 40P

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

1. KakoBa KOHILIEHTpaIMs yIiiepoJa B MApTEHCUTHO-CTAPEIOLINX CTaIsIX?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

1. Kakue sneMeHThl paciupsoT o-001acTs?

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

3ananue Ne 8

1. Paciin¢pyiite xummuueckuii coctas cranu 12X17

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

2. Kax BIusitoT OONBIIMHCTBO JISTHPYIOIIMX 3JIEMEHTOB Ha COJEpKAHUE YIIIepoaa B iepiuTe?
a) MOBBIIIAIOT COZIEpKaHMe yIiepoaa; 0) MOHMKAIOT KOJMYECTBO YIIEpo/a; B) HE BIUSIET

3. KakoBo conepsxanue yriepona B ctamm ['andunsaa 110T13J17?

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

3ananue Ne 9

1. Kakue 351eMeHThI pacupsioT y-001acTh?

a) Cr, W; 6) Ni, Mn; 8) Mo, Ti

2. Kakoe coneprxanue maprania B cranu [aadusaa?
a) 13 %; 6) 1,3 %; B) 0,13 %
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3. Kakoe BinsiHuE 0Ka3bIBalOT KapOM1000pa3yonue 3IeMeHTHl Ha oJoKeHHe Touek S u E
nuarpammbl Fe — Fe3C?
a) CMEMIAIOT BJIEBO; 0) TOHMKAIOT; B) MOBHIIIAIOT

Tema: «3HOCOCTOIIKHE MAaTEPHATIBD

3amanue Ne 1

1. Hudpsr B mapkupoBke Matepuana Al'-1500 yka3bpiBaroT:

a) mpeJes MPOYHOCTh; 0) JaBJICHUE TIPECCOBAHUS; B) YIAPHYIO BA3KOCTb.
2. Haknen 3akanenHoi cranu 110I'13J1 obecieunBaeT TBEPAOCTD:

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

3. I3HOCOCTOMKOCTh 00ECIICUnBACT:

a) BBICOKAs MJIACTUYHOCTH; 0) BHICOKAs TBEPAOCTH; B) HU3Kasl TBEPIOCTbD.

3amanue Ne 2

1. I3HOCOCTONWKOCTH 00ECIICUnBACT:

a) BBICOKUH KO3 PUITMEHT TpeHHUs; 0) BbICOKas yaapHas BSI3KOCTh; B) HU3KUH K0P PUITEHT
TPCHHS

2. Xummnueckuii coctas ctanu 11X 15:

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

3. I'padut AI'-1500 paGotocriocobeH mpu Harpy3Ke:

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

3ananue Ne 3

1. I3HOCOCTOMKOCTh 0OeCIIeYrBaeT:

a) BBICOKasi TBEPAOCTb; 0) BHICOKAs TNIACTHYHOCTH; B) BEICOKUI KO (OUITMEHT TPEHHUS.

2. byksa «l1I» B mapkupoBke cranu [IIX15 yka3biBaer:

a) IIJIAKOBBIN MeperuiaB; 0) MapUKOMOAIIUITHUKOBAS CTallb; B) CTaJlb JUIsl M3TOTOBJICHUS IIAPHU-
pOB.

3. I'padut AT'-1500 paGoToCcrocoOEH Mpu CKOPOCTSIX CKOJIBKEHUS:

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

3aganue Ne 4

1. Cranp IIIX15 B HCXOAHOM COCTOSIHUM UMEET CTPYKTYPY:

a) peppurt+ nepnut; 6) Gpepput; B) NepauT-+KapOUIbL.

2. Bun Tepmuyeckoit 00paboTkH, o0ecreunBaroini BEICOKYIO0 H3HOCOCTOMKOCTh ctanu 111X 15:
a) 3aKaika + HU3KHA OTIYCK; 0) 3aKayka +BBICOKUN OTITYCK; B) HOpMaJIU3AIIHSI.

3. Qucynbdua MoaubaeHa COXpaHsIEeT cMa3bIBalollee JeHCTBUE IO TEMIIEPaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 5

1. BbICOKYI0 H3HOCOCTOMKOCTB JIeTalel MalluH 00eCIIeUrBaeT:

a) IPUMEHEHHE )KUIKUX U TBEPAbIX CMa30K; 0) yly4IllleHUEe; B) HOPMATU3aLIHsL.
2. I'padut coxpansieT cma3bIBaroliee JeiCTBIE 10 TEMIIEpaTyp:

a) 150°C;6) 450°C; B) 600°C.

3. Cranp [IIX15 noaBepraroT 3aKajike ¢ TEMIIEPATYPHI:

a)t> Acs; 6) t> Acm; B) Ac1<t < Acm.

3ananue Ne 6
1. U3HOCOCTOMKAS CTAIIb:
a) C15«m; 6) 110I'13J1; B) cTans10.
2.Ctpyxtypa cranu I1IX15, o6ecnieunBaroiiasi BICOKYIO H3HOCOCTOMKOCTD:
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a) cOpOUT 3aKanKku; 0) TPOCTUT OTITYCKA; B) MAPTCHCHUT OTITYCKa + KapOU/IbI.
3. Hutpun 60pa coxpaHseT cMa3bIBaroIee JeHCTBHE 10 TEMIIEPATyp:
a) 150°C; 6) 450°C; B) 600°C.

3amanue No 7

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

a) epyurt; 0) pepput; B) aycTeHUT + KapOUIBI.

2. ITocne TepmoobpaboTku aetanu u3 ctaym LIX15 n1omKkHB IMETh TBEPAOCTS:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MetanmnodroporuiactoBas JIEHTa - 3TO:

a) cTaip; 0) T1aTyHb; B) KOMIIO3UIIMOHHBIM MaTepHal.

3amanue Ne 8

1. MerannodroporniaacToBast J€HTa COCTOUT:

a) naTyHb, GToporiacT; 0) oJoBsiHUCTas OpoH3a, GTOPOILIACT, TUCYIbGUT MOJTUOIEHA, CTATb-
Has JICHTa; B) TUCYIb(uI MoIuOaeHa, PTOPOIIIACT.

2. TBepnoil cMa3Kou SBISETCS:

a) HUTPUJ TUTaHa; 0) HUTPHUJ KPEMHUS; B) TUCYIb(UI MOIHOIeHA.

3. Xumnueckuii cocras cranu 110I'13JI:

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

3ananue Ne 9

1. 3akanka cranu 110I'13JI oGecnieunBaer:

a) pactBopeHue kapouaos; 0) nonydenue 100% maprercura; B) nomyuenue 100% ¢eppura.
2. TBepnoil cMa3Kou SBISETCS:

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

3. B kauecTBe M3HOCOCTOMKOIO MOKPHITUS UCTIOIB3YIOT:

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

3amganue Ne 10

1. Crioco® HaHeceHUs! HUTpU/a TUTaHa Ha pabouyro MOBEPXHOCTD:
a) MEXaHNYECKHi1; 0) HOHHO-TIJIA3MEHHBII; B) 2IIEKTPOXUMUYECKHUI.
2. TBepnoi cMa3KoH SIBISIETCA:

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

3. locne 3akanku cranps 110I'13J1 umeeT TBEpIOCTS:

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

3amganue Ne 11

1. I3HOCOCTOMKOCTh 00€CIIeYHBAET:

a) BBICOKAsI TNIACTUYHOCTH; 0) BBICOKAsI TBEP/IOCTh; B) HU3KAsl TBEPIOCTbD.
2. Xumunyeckuid coctaB ctanu HIX 15:

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

3. I'padut AT'-1500 paGoTocriocoOeH MpH CKOPOCTAX CKOIBKCHHS:

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

3amanue Ne 12

1. I3HOCOCTOMKOCTH 0OECIEUnBAET:

a) BBICOKUH KO3 PUITMEHT TpeHHUs; 0) BbICOKasl yJapHas BSI3KOCTh; B) HU3KUN KO (ULIUEHT
TPEHMUSL.

2. byksa «l1I» B mapkupoBke cranu [IIX15 yka3biBaer:
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a) IJTAKOBBIH MeperyiaB; 0) MapuKONOIINITHIKOBAS CTajlb; B) CTaJIb JUUIsl U3TOTOBJICHUS ILIAPHU-
pOB.

3. Aucynbdua MonmbaeHa COXpaHseT CMa3bIBaIoIIee ISHCTBUE 10 TEMITepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 13

1. I3HOCOCTOMKOCTH 0OECIIeUnBaLT:

a) BBICOKAs TBEPAOCTH;0) BBICOKAs MJIACTUYHOCTD; B) BBICOKHM KO3 HUIIUESHT TPEHUSI.
2. Crans HIX15 B HICXOAHOM COCTOSIHUU UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) GpeppuT; B) NEepIUT+HKAPOUIBI.

3. Crans 1IIX15 B UCXOIHOM COCTOSIHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) peppuT; B) NEepPIUT+HKAPOUIBIL.

3amanue Ne 14

1.Bun repmuyeckoit 00paboTK, 00eCneunBalOIHiA BEICOKYIO H3HOCOCTOWKOCTH cTanu 11X 15:
a) 3aKaJika + HU3Kuil oTIycK; 0) 3aKajka +BbICOKUN OTIYCK; B) HOPMaIU3alHsl.

2. Cranp HIX15 noxBeprarot 3aKajke ¢ TEMIEPATYpHI:

a) t>Acsz; 6) t > Acm; B) Ac1<t < Acm.

3. Hutpupa 60opa coxpaHsieT cMa3bIBarollee ISHCTBUE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanne Ne 15

1. BbICOKYIO0 H3HOCOCTOMKOCTB JIeTalel MallluH 00€CIIeUNBAET:

a) MPUMEHEHHE KHUIKUX U TBEPABIX CMa30K; 0) yIy4IlIeHUE; B) HOPMATIU3AIHSL.
2. Crpykrypa cranu 11IX15, obecrieunBaroiias BBICOKYI0 H3HOCOCTOMKOCTD:

a) cOpOUT 3aKaiIKu; 0) TPOCTUT OTITYCKA; B) MAPTEHCUT OTITYCKa + KapOUIbI.

3. MeramnodroporactoBas JEHTa - 3TO:

a) craib; 0) IaTyHb; B) KOMIIO3UIIMOHHBIN MaTepHal

3ananue Ne 16

1. U3HOCOCTOMKAS CTAJIB:

a) C15«n; 6) 110I'13J1; B) cTans10.

2. ITocne TepmoobpaboTku aetanu u3 ctayu LIX15 gomkHB UMETh TBEPIOCTH:

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

3. MeramtodroporiactoBasi J€HTa COCTOUT:

a) JaTyHb, GTOpOIUIACT; O) OJOBAHUCTAsA OpOH3a, GTOPOILIACT, TUCYNIb(U MOIUOIEHA, CTallb-
Has JIEHTA; B) IUCyIb(uI MoaubdieHa, pToporiact.

Samganue Ne 17

1. Crans 110I'13JI mocine INThs UMEET CTPYKTYPY:

a) mepauT; 0) PeppuT; B) ayCTCHUT + KapOUIbI.

2. TBepnoi cMa3KoH SIBIISIETCA:

a) HUTpUJ TUTaHa; 0) HUTPUA KPEMHUS; B) NUCYIb(U MOIuOIeHA.
3. B xauecTBE M3HOCOCTOWKOTO MOKPBITUS UCTIOIb3YIOT:

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

3amanue Ne 18

1. Xumunueckuii coctas cranu 110113J1:

a) 1,1% C, 1,3% Mn; 0)11% C, 13% Mn; B) 1,1% C, 13% Mn;

2. TBepnoil cMa3KoH SIBIISIETCA:

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

3. Cnoco0 HaHeceHHsI HUTpUa TUTaHa Ha pabouylo MOBEPXHOCTD:
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a) MEXaHUYECKHii; 0) HOHHO-TIJIA3MEHHBII; B) DJIEKTPOXUMUYICCKUH.

3ananue Ne 19

1. 3akanka cranu 110I'13J1 obecnieunBaer:

a) pactBopeHue kapouaos; 0) monyuenue 100% maprencuta; B) noyuenue 100% deppura.
2. TBepnoil cMa3Kou SBISETCS:

a) HUTPUJ TUTaHa; 0) HUTPHUJ KPEMHUS; B) TpauT.

3. Hudpsr B MapkupoBke marepuana Al'-1500 yka3pIBaroT:

a) MpeIen MPOYHOCTh; 0) JaBlICHUE MPECCOBAHMS; B) YIAPHYIO BSI3KOCTb.

3aganue Ne 20

1. TTocne 3akanku cranb 1101'13J1 umeer TBEpAOCTD:

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

2. Haknen 3akanennoit ctanmu 110I'13J1 oGecrieunBaeT TBEpAOCTh:
a) HB 600; 6) HB 200; B) HRC 60.

3. I'padut AI'-1500 pabotocriocobeH mpu HarpysKe:

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

3amanne No 21

1.MI3HOCOCTOHKOCTh 0OCCIICUnBACT:

a) BBICOKAs TUIACTUYHOCTH; 0) BBICOKAsi TBEPIOCTh; B) HU3Kask TBEPOCTb.
2. Ilocne 3akanku craib 1100131 umeet TBEpAOCT:

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

3. I'padut AI'-1500 pabotocriocobeH mpu HarpysKe:

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

3aganue Ne 22

1. 3HOCOCTOMKOCTE OOECIIeunBaET:

a) BBICOKMH K03((HUITMEeHT TpeHus; 0) BRICOKask yaapHasi BI3KOCTb; B) HU3KUH KOX(PPHUIIMEHT
TPEHUsl.

2.TBepnoit cMa3KoM SBISETCS:

a) HUTPUJ TUTaHa; 0) HUTPHUJL KPEMHUS; B) HUTpuUA Oopa.

3.MetamnodTroporiactoBas Je€HTa COCTOUT:

a) JaTyHb, GTOpOILIACT; 0) ONOBAHUCTAs OpOH3a, GTOPOILIACT, TUCYNIb(U MOINOIeHa, CTallb-
Has JIEHTA; B) IUCyabhuI MoaubdieHa, pToporiact.

3aganue Ne 23

1. I3HOCOCTOMKOCTh 00€CIIeYHBAET:

a) BBICOKAs TBEPJOCTD; 0) BHICOKAS TNIACTUYHOCTbD; B) BBICOKUH KOI(PPHUIIUEHT TPEHHUSL.
2.3akanka cranu 110I'13JI obecrieunBaert:

a) pactBopeHue kapouaos; 0) nonyderue 100% maptercurta; B) nomyuenue 100% ¢eppura.
3. MetannodroporiactoBas JIeHTa - 3TO:

a) cTaiib; 0) JIATYHB; B) KOMITO3UITMOHHBIA MaTepHUal.

3amanue Ne 24

1.Bun repmuyeckoit 00paboTKu, 06ecneunBarofii BEICOKYIO H3HOCOCTOWKOCTH cTanu 11X 15:

a) 3aKajka + HU3KHUH OTIyCK; 0) 3aKayka +BbICOKUN OTITYCK; B) HOpMaJIU3aIlHsl.
2. Xumuueckuii coctaB ctamu 1101713 1:

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

3. Hutpun 6opa coxpansieT cMasbIBaroliee 1eHCTBUE 10 TeMIepaTyp:

a) 1500°C; 6) 4500°C; B) 6000°C.
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3ananue Ne 25

1. BrICOKYIO H3HOCOCTOMKOCTD JIETalIeH MAIllMH 00CCTICUNBACT:

a) IPUMEHEHME KUAKUX U TBEPJBIX CMA30K; 0) yIydlIEHUE; B) HOpMaIU3alusl.
2. Cranp IIIX15 B HCXOAHOM COCTOSIHUU UMEET CTPYKTYPY:

a) peppurt+ nepnur; 6) Gpeppur; B) nepauT-+kapOuIb.

3. I'padpur AI'-1500 paGoToCriocoOEH MpU CKOPOCTSIX CKOJIbKEHUS:

a) 1o 25mM/cek; 0) 1o 100 m/cex; B) 1o 50 m/cek.

3anmanue Ne 26

1. 3HOCOCTOMKas CTallb:

a) Ct5km; 6) 110I'13JT; B) cTans10

2.byksa «l1I» B mapkupoBke cranu [IIX15 yka3biBaer:

a) IUTAKOBBIN TIeperuiaB; 0) MIAPUKONOIIMNITHUKOBAS CTaNb; B) CTAJIb JUISI U3TOTOBIICHUS IIAPHU-

pOB.
3. I'pacput AT'-1500 paGorocmnocoben mpu Harpyske:
a) no 10MIIa; 6) no SMlIla; B) no 2Ml]a.

3aganue Ne 27

1. Cranp 110I'13J1 mocinie TUTHST UMEET CTPYKTYPY:

a) nepnurt; 6) pepput; B) aycTeHUT + KapOUIBI.

2.Ctpyxrypa cranu HIX15, o6ecnieunBaroiiasi BBICOKYIO0 H3HOCOCTOMKOCTD:
a) cOpOUT 3aKaiKu; 0) TPOCTUT OTITYCKA; B) MAPTEHCUT OTITYCKa + KapOUIbI.
3. I'padut coxpaHsieT cMa3blBarolllee AEHCTBUE JJO TEMIIEPATYP:

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

3aganue Ne 28

1. ITocne 3akanku ctanp 110I'13J1 umeer TBEpAOCTH:

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

2.TBepnoi cMa3KoM SBISETCS:

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

3.MeramiodropormiactoBas J€HTa COCTOUT:

a) JaTyHb, GTOPOILIACT; O) ONOBAHUCTAs OpOH3a, GTOPOILIACT, TUCYNIb(U MOINOIeHa, CTallb-
Has JIEHTA; B) IUCyIbhuI MoaubdieHa, pToporiact.

3amganue Ne 29

1.3akanka cranu 110I'13JI obecnieunBaert:

a) pactBopeHue kapouaos; 0) monyderue 100% maptencuta; B) nonyuerue 100% deppura.
2.TBepnoit cMa3Koi sIBISIETCS:

a) HUTpUJ TUTaHa; 0) HUTPUA KPEMHUS; B) NUCYIb(UT MOIUOIEHA.

3. MetannodroporiactoBas JIeHTa - 3TO:

a) cTalib; 0) JIATYHB; B) KOMIIO3UITHOHHBIA MaTepUal.

3amanue Ne 30

1. Xumnueckuit cocras ctanu 1101131

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

2. ITocne TepmooOpabdoTku aeranu u3 crainu [IIX15 1omKHB UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. Hutpun 6opa coxpansieT cMa3bIBaroliee IeHCTBUE 10 TeMIIepaTyp:

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

Tema: «IIBeTHBIE CIIABBD)
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Samanue Ne 1

1. Kakoe 3Hauenue G umeeT aropantoMut J[16 mocine 3akajiku U cTapeHus ?

a) oz ~ 1000 MIla; 6) 65 ~ 450 MlIla; B) o5 ~ 1500 MIla

2. MOXXHO JI1 10 CTPYKTYpe AByX(a3HOH naryHu (o +) CyIuTh O Coep’KaHUM B HEll IMHKA?
a) HeJb3s1; 0) MOYKHO MHOTITIA; B) MOJKHO BCETIIa

3. Kakyto hopMy UMEIOT IEPBUYHBIE 0L KPUCTAIUIBI KPEMHHUS B CHITyMUHE?

a) ICHJIPUTHYIO; 0) UTOJILYATYIO; B) TPAaHEHYIO

3amanue Ne 2

1. Kakoii U3 criiaBoB siBiisieTCst OHO(A3HOM 0-JIaTyHBIO?

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

2. KakoBa MuKpocTpykTypa cuutymuHa AJI2 npu KoMHaTHOH TeMIieparype mnocie
MoaubUIUpPOBaHUs?

a) o-(paza + sBTEeKTHKA; 0) 0-(ha3a; B) KPEMHHIA U IBTEKTHKA

3. C KaKkoH 1IeNbI0 BBOOAT Meab B cruiaB b83?

a) JUIsl IPe0TBPALLEHUS JIMKBALIMU [0 XUMUYECKOMY COCTaBy; 0) JUIsl IPeIOTBPALLECHUS
JIMKBALIMU TI0 YAETbHOMY BECy MPHU KPUCTAJUTM3AIMH; B) ISl YAYUIICHUS TUTCHHBIX CBONCTB

3ananue Ne 3

Kakune koMImoHEHTHI BXOJAT B COCTaB cruiaBa JI68?

a) Mellb — OJI0BO; 0) Me/Ib — CBHUHEII; B) MEJlb — IIMHK

2. Kaxkoii pexumM TepMo0o0pabOTKH BOCCTaHABIMBALT IIIACTUYHOCTD XOJIOTHOAS(hOPMUPOBAHHBIX
naryHeun?

a) OTXKUT PEKpUCTAITU3AINH, 0) 3aKajKa U CTapCHHE, B) 3aKaJIKa U OTIYCK

3. Kakue criaBbl Ha3bIBalOTCS 1ypallOMUHAMU?

a) cIUIaB AJIIOMUHUNA — Me/lb — Mar"uii; 0) crujiaB alfOMUHUM — KPEMHUH; B) CILJIaB aJIFOMUHHUN
— JKeJe30 — MapraHer|

3aganue Ne 4

1. OnpenenuTs XUMUYECKUN cOCTaB criaBa JI68

a) uuHK 68% + menb 32%; 6) Mean 68% + onoso 32%; B) Mmenb 68% + nuHk 32%
2. Kakue KoMIOHEHTHI BXOJIAT B cocTaB ciaBa bp.0-10?

a) Mellb — IIMHK; 0) MeIb — OJIOBO; B) M€/lb — CBHHEI]

3. VI3 mpuBeIeHHBIX HIKE CIJIaBOB BHIOPATh MEIbXHOP

a) crmaB MH19; 6) crutaB MHI[15-20; B) crmas JIK80-3

3ananue Ne 5

1. Kakoii 0CHOBHOI JIETUPYIOLIUI 3JIEMEHT U B KAKOM KOJIMYECTBE BXOJHUT B COCTAB
JypaatoMHUHA?

a) kpemuuit — 13%; 6) mear — 4,5%; B) omoBo — 10 %

2. Kakoii 13 mpuBeCHHBIX HUXKE CIIJIABOB HanOomee TerKuii?

a) JI80; 6) b83; B) 116

3. K kakoii cucreme otHocutes ciias AMu?

a) aJIFOMUHUN — KpeMHHUI; 0) alFOMUHUN — MarHuii; B) aJllOMMHUNA — MapraHell

3amanne Ne 6

1. Kakre KOMITOHEHTHI BXOJST B COCTaB CcIuiaBa JI68, 1 kak oH Ha3bIBaeTCA?

a) MeJlb — OJIOBO; OJIOBSIHHAs OpoH3a; 0) Meb — LIMHK; JIaTYHb, B) MEJlb — CBUHEII; CBUHIIOBasI
OpoH3a

2. Kakoii u3 mpuBeCHHBIX HUXKE CIIJIaBOB 00J1aaeT aHTU(GPUKITUOHHBIMHI CBOHCTBaAMHU?
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a) [116; 6) bp.C-30; B) AJI-4
3. KakoBa MUKPOCTPYKTypa X0JIOAHO-Ie(HOPMUPOBAHHOHN O-JIATYHH TTOCIIE OT>KUTA?
a) CBETJIbIC OCHU JCHIPUTOB; 0) BBITSHYTHIEC 3€PHA; B) 3€pHA C MIPABUIBLHON OrpaHKOMH

3amanue Ne 7

1. Kakue criaBbl Ha3bIBAIOTCS JypaIFOMUHAMU?

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

2. Kakyro hopmMy UMEIOT EpBUYHBIEC KPUCTALIBI KPEMHHUS 10 MOIU(DUIIMPOBAHUS B CUITyMHHE?
a) MapOBUIHYIO; 0) UTOJBYATYIO; B) TPAHEHYIO

3. U3 npuBeIeHHBIX HIKE CIIJIAaBOB BBHIOpATh HanOoJIee JIETKUI

a) J116; 0) JI&0; B) b83

3amanue Ne 8

1. VI3 nmpuBeIeHHBIX HIKE CIIJIABOB BHIOpATh HanOoJiee JIETKUi

a) JI80; 0) b83; B) /116

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

a) MeJlb — CBHHEII; 0) MEJIb — QJFOMHHHIA; B) MEJIb — IIUHK

3. Kaxoli u3 npuBeIeHHBIX HUKE CIUJIABOB SIBISETCSA 1ypaTtOMHUHOM?
a) AJI2; 6) [{16; B) bpAXK-9-4

3ananue Ne 9

1. Kakne KOMITOHEHTBI BXOJAT B cocTaB ciuiaBa bp.O®6-0,2?

a) Mmeb — 0J10B0 — (pocdop; 6) muHK — 0710B0 — (pocdop; B) aTFOMHUHHN — OJIOBO —
hochop

2. Kakoii U3 npuBeIeHHbIX HIDKE CIIJIABOB 00J1a1aeT aHTU(PUKIIMOHHBIMU CBOWCTBAMU?
a) AJl4; 6) /116, B) bp.C-30

3. K kaxkoii rpynre criaBoB oTHOcHuTcs cruias JIL[16K47?

a) 1eOpMUPYEMBIM, TEPMUUECKH YIIPOYHIEMBIM; 0) TUTEHHBIM; B) 1€(OPMUPYEMBIM,
TEPMHUYECKH HEYIPOUHSIEMBIM

3amganue Ne 10

1. KakoBo cpeHee MPOLIEHTHOE COiep KaHue MarHus B ciiase [[167

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

2. K kaxoit rpynne criaBoB oTHocutcs cras JIL[16K4?

a) 1eopMUpYEMBIM, TEPMUYECKU YIIPOUHSAEMBIM; 0) TUTEHHBIM; B) 1e(OPMUPYEMBIM,
TEPMUUYECKH HEYITPOUHIEMBIM

3. K kakoii cucreme otHocutcs criaB MH19?

a) MeJlb — HHKEIb; 0) MeJlb — HHUKeIlb — I[UHK; B) [IMHK — HHUKEIb

Samganue Ne 11

1. Kakas U3 npuBeJeHHbBIX HIKE JIaTyHel 00aaeT 0osbIeil MIacTUYHOCThIO?
a) JI90; 6) JI62; B) JIS6

2. Kakue cTpyKTypHbIE COCTaBISIONIME UMeeT tutast oponsa bpO10?

a) a-Kpucrtaiia; 0) a + 0; B) 6-¢aza

3. Ilocne TepmoobpadoTku crutaB 116 nmeetr HauOOBIIYIO TPOYHOCTD

a) rmocJe oTkura; 0) mocie 3akajaKky; B) MOCHe 3aKaJKy U CTapeHust

Samanue Ne 12
1. KakoBa MukpocTpykTypa cuirymMuna ¢ 13 % Si npu KoMHaTHOHM TeMIieparype mocie
MoIubUIIUPOBaHUS?
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a) o-(asza + sBTekTHKA; 0) 0-(haza;B) KPEMHUH U IBTEKTUKA

2. Kakoe 3HaueHne 6B UMeeT AypaitoMuH [[16 nmocne 3akanku u crapeHus?
a) oB ~ 1000 MlIIa; 6) oB ~ 450 MlIla; B) 6B ~ 1500 MIIa

3. 3 mepeunciieHHBIX HIKE CIIAaBOB BBIOPATh HEU3HILOEP

a) craB MH19; 6) crimaB MHI[15-20; B) cras JIL[16K4

3ananue Ne 13

1. K xako¥ cucreMe oTHOCUTCS ciuiaB AMI?

a) ATFOMUHUN — KPEMHHIA; 0) aIIOMUHUI — MarHuii; B) allOMUHUI — MapraHer

2. Kakue cTpyKTypHbI€ COCTaBIsAoNMEe nMeeT cruia J190?

a) 0-7aTtyHb; 0) a-naryHp + B'-naryHs; B) B'-naryHb

3. Kakoii pexxum TepM0ooOpabOTKH BOCCTAHABIUBAET IJIACTUYHOCTH XOJIOAHOACPOPMUPOBAHHBIX
naryHeun?

a) 3aKajika U OTIIYCK; 0) 3aKaJika U CTApEeHUE; B) OTKUT PEKPUCTAIIIUIAIIN

3aganue Ne 14

1. Kakoe BnusiHME Ha CBOMCTBA CHIIYyMHHOB OKa3bIBaeT MOIUpULInpoBaHue?

a) MOBBIIIAET POYHOCTb; 0) MOBBIIIAET KOPPOZUOHHYIO CTOUKOCTD; B) HE BIUSET
2. Kakue KOMOOHEHTHI BXOIAT B cocTaB ciuiaBa b&3?

a) 0JIOBO — CypbMa — Me/lb; 0) aJIFOMUHUN — KPEMHHUI; B) M€/Ib — CBHUHELL

3. Kakas u3 npuBeIeHHBIX HUXKE JaTyHel o0nanaeT 00iblel IIacTUYHOCThIO0?
a) JI83; 6) JI62; B) JIS6

3aganue Ne 15

1. Kakue criiaBbl Ha3bIBaOTCS JIATYHSAMU ?

a) CILJIaBBI MEH C IMHKOM; 0) CIUIaBbI MEIU C OJIOBOM; B) CILIAaBbI MEJU CO CBUHIIOM
2. Kakue KoOMIOHEHTHI BXOJAT B cocTaB ciuiaBa AJI2?

a) Mellb — OJI0BO; 0) AIFOMUHUN — KPEMHHUI; B) JIIOMUHUN — ME/Ib

3. K kakum natyHsim oTHocuTcs cias JI85?

a) 0-JaTyHb; 0) a-1aTyHb + B-1aTyHb; B) B-1aTyHb

3ananue Ne 16

1. Kakue crijaBbl Ha3bIBAOTCS JIATYHSIMU ?

a) CIUIaBbl ME/IM C IIMHKOM; 0) CIIJIaBbl MEIU C OJIOBOM; B) CIJIaBbI MEJIM CO CBHHIIOM

2. Kakum pexrmoM 00pabOTKH MOKHO YCTPaHUTh JE€HAPUTHYIO JTUKBALIMIO B OTHO(PA3HOM O~
JatyHu?

a) 3aKaJIKOM M cTapeHueM; 0) TOMOT€HU3aIl[MIOHHBIM OT)KUTOM; B) PEKPUCTAUIN3aLMOHHBIM
OTKUTOM

3. Ilocne kakoit TepMooOpaboTku cruiaBoB /[16 nmeeT HauOOBIIYIO TPOYHOCTH?

a) Toclie OTXKKTa; 0) MOCIe 3aKaJIKU U CTAPEHUS; B) TTOCIE 3aKaJIK1

3amanue Ne 17

1. Kakue nepBUYHBbIE KPUCTAILIBI BBIACISIOTCS MPU KPUCTAIUTU3ALMNH JIOOBTEKTUYECKOTO
CHJIyMHHa 1ocie Moau(uIMpoBaHus?

a) 0-pacTBOpa; 0) IBTEKTUKU; B) KDEMHUI

2. Kakoli 0CHOBHOM JIETUPYIOIIWIA 3JIEMEHT U B KAKOM KOJIMYECTBE BXOJUT B COCTAB
JTypamtoMHUHa?

a) ooBo — 10 %; 6) kpemuanit — 13 %; B) menp — 4,5 %

3. C kakoii 1enbpIo BBOAAT Me/lb B 0a00UT?

a) IS YAy4IIeHUs TUTEHHBIX CBOMCTB; 0) /TS MPEIOTBPAICHHUS JIMKBAIMU T10 YIETLHOMY BECY
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[P KPUCTAJUIN3ALMHY; B) AJIs IPEJOTBPAILECHUS JIUKBALMU 110 XMMHUYECKOMY COCTaBy

3ananue Ne 18

1. Kakue cTpyKTypHBIE COCTaBISIOIMIME UMeeT JuTas 6ponsza bpO107?

a) o — Kpucraia; 0) o kpucramia + o ¢asa; B) o haza

2. KaKiM peXHUMOM TepMOOOpadOTKH MOKHO YCTPAaHUTh ACHIIPUTHYIO JIMKBAIUIO B 0JHO(a3HON
o-naTyHu?

a) 3aKaJKoH U cTapeHreM; 0) TOMOT€HU3alMOHHBIM OTKUTOM; B) PEKPUCTAIUTM3AMOHHBIM
OT)KUTOM

3. Kakoti u3 cruiaBoB siBiisieTcst oqHO(a3HOH 0-JIaTyHBIO?

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

3amanue Ne 19

1. Kakoit xummnueckuii cocras criasa bp.O®d 6,5-0,4?

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

2. Kakoii pexum TepMoo0OpaboTKH BOCCTAHABIUBAET INTACTUYHOCTH XOJIOJHOAC(POPMHUPOBAHHBIX
naryHeun?

a) 3aKayika U OTIYCK; 0) 3aKalika U CTapeHHue; B) OTXKHUT PEKPUCTATUIU3AINH

3. K kaxkoii rpymrie crijiaBoB oTHOCUTCS ciuiaB bp.b2?

a) 6a00uThI; 0) OPOH3BI; B) MEITLXHUOPHI

3ananue Ne 20

1. KakoBa MukpocTpykTypa cuiiymuta 13 % Si mpu KOMHATHO# TemIeparype 10
MOTUPUITUPOBAHUS?

a) BTEKTHUKA; 0) KpEMHHUI U IBTEKTHKA; B) 0L TB. PACTBOP M IBTCKTHKA

2. KakoBo cpenHee NpoleHTHOE coiepKaHue Maruus B ciiase J[16?

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

3. K kakoii cucreme otHocutcs ciiaB b837?

a) 0JIOBO — MeJlb — CypbMa; 0) CBUHEIl — OJIOBO — M€/Ib; B) CBUHEI[ — OJIOBO — CypbMa

Tema: «KoMno3uiiuoHHbIe MATEPUATBD)

3amganue Nel

1. Iuametp Hanonuutenss KM He mpeBsiiaet

a) 10 mxm; 0) 100MkM; B) IMM

2. Kakumu crienimaibHBIMU CBOMCTBaMHU 00IaatoT AucniepcHOynpoyHeHHbie KM Ha
METaJIJINUEeCKOM OCHOBE?

a) U3HOCOCTOMKOCTBIO; 0) BHICOKOM MPOYHOCTHIO; B) KAPOIPOUHOCTHIO

3. VI3 TBepIIbIX CIUTABOB M3TOTABIMBAIOT

a) neTanu aHTU(GPHUKIIMOHHOTO Ha3HaYeHUs; 0) neTanu GpUKIIMOHHOTO Ha3HAYECHHUS; B)
MeTa1000padaTbIBalOINil HHCTPYMEHT

3amanue No2

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

a) MpoYHbIe; 0) MIACTUYHBIE; B) )KECTKHE

2. Pabouas Temneparypa CUTaJUIOB JOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpm kaxoii jymHe nuckpetHoro BojokHa KM Ha ero ocHOBE MMeeT MPOYHOCTh, OTU3KYIO K
npouHoctd KM ¢ HenpepbIBHBIM BOJIOKHOM?

a) li=lkp; 6) li>2lkp; B) li>5lkp
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3aganue Ne3

1. Kakue BeliecTBa UCMOIB3YIOT B KAUECTBE HAITOJTHUTENA?

a) MpoYHbIe; 0) TUTACTUYHBIC; B) BA3KHE

2. Kakyro marpuily UMEIoT CUTaJIIbI?

a) METAJUIMYECKYIO; 0) CTEKIISTHHYIO; B) YIJIEPOAHYIO

3. Yo Takoe lkp?

a) MUHUMAaJIbHas JUIMHA IMCKPETHOTO BOJIOKHA, PU KOTOPOH MAaKCUMAJIbHOE 3HAYEHUE €r0
HaNPsHKEHUS paBHO HANPSHKEHUIO B HETIPEPHIBHOM BOJIOKHE; O )MakcUMallbHas JJIMHA
JIMCKPETHOTO BOJIOKHA, ITPU KOTOPOH MAaKCUMAJIbHOE 3HAYEHUE €r0 HANPSKEHUSI PABHO
HaNPSHKEHUIO B HEMPEPHIBHOM BOJIOKHE; B) JUIMHA AUCKPETHOTO BOJIOKHA, TIPU KOTOPO
MaKCUMaJIbHOE 3HAYEHUE €r0 HANpPsHKEHUsI paBHO HANIPSHKEHHUIO B HEITPEPHIBHOM BOJIOKHE

3amanue Ned

1. Yto siBnsiercst HecynuM 3eMeHToM B KM ¢ 3epHUCTBIM HaMoJHUTEIEM?

a) MarpuIia; 0) HAOJIHUTENb; B) MAaTPHUIlA U HAITOTHUTEb

2. Kaxumu crienmanbHbIMUA CBOMCTBAMM 00JIA1ar0T CUTAJLIBI?

a) MarHUTHBIMU; 0) TEPMOCTONKOCTbHIO; B) TEMJIOCTONKOCTHIO

3. Uto o0ycnoBiieHa BBICOKAs MPOYHOCTh HUTEBUAHBIX KPUCTAIIOB?

a) BBICOKOH TIOTHOCTBIO JIe)eKTOB; 0) MaJIOH IIIOTHOCTBIO AS(PEKTOB; B) MaJIbIM Pa3MEepOM
3epHa

3aganue Ne5

1. Kak BIusieT Ha CBOMCTBA 36pPHUCTOTO HAIOJHUTEIS €T0 U3METBICHUE?

a) YBEJIMUYMBAET MPOYHOCTH;0) YMEHBIIAET IPOYHOCTD; B) HE BIUSAET

2. Kaxkoif MakcuMaJIbHBIN Mepenaj TeMIEpaTyp BoIACPKUBAIOT CUTAIIIBI?

a) 1o 500°C; 6) mo 1000°C; B) mo 1500°C

3. OcHoBHolt HenocTarok KM ¢ oHO- ¥ IByMEpHBIM aIMUPOBaHUEM

a) BBICOKAs XPYIKOCTb; 0) HU3Kasl yneJabHas MPOYHOCTh; B) HU3KAs MEKCIIOEBasi IPOUYHOCTh

3ananue Neb

1. Kakoe o6beMHOE coniepkaHue 3€pHUCTOTO HAMOJIHUTEINS B MOPOIMKOBbIX KM?
a) He MeHee 25%:; 6) He menee 50%; B) He MmeHee 75%

2. Cnnasel Tuna CAIl ynpodHeHbI yacTHIIaMU

a) MgO; 6) SiO2; B)AI203

3. Kakoii tuameTp UMEIOT HUTEBUIHbIE KPUCTAILIbI?

a) 10 5 mxM; 6) o 10 MKM; B) 10 5 MKM

3aganue Ne7

1. s xkakux KM wucrnonb3yercst xapakrepucTtuka lkp?

a) TUCTIEPCHOYITPOYHEHHBIX; 0) BOJIOKHUCTHIX C HETIPEPHIBHBIM HAMIOJTHUTENIEM; B) BOJJOKHUCTBIX
C AUCKPETHBIM HAOJHUTEIEM

2. JIucriepCHOYITPOYHEHHBIC CIIJIaBbI HA OCHOBE HUKEJIS COIEPIKAT YaCTHUIIBI

a) MoOg; 6) Al203; B) ThO>

3. Kakoe oTHoOIIIEHNE JUTMHBI K TUAMETPy XapaKTEPHO TSl HITEBUIHBIX KPUCTALIOB?

a) 10; 6) 100; B) 1000

3amanue Neg
1. Kakoe 00beMHOE CcoiepyKaHUe 3E€PHUCTOTO HATIOJHUTEIS B AUCIIEPCHOYNPOYHEHHBIX KM?
a) 1...15%; 6)10...20%; B) 6omee 20%
2. Kakyro pabouyro TeMIieparypy HMEIOT TUCIIEPCHOYITPOUYHEHHBIE CIIJIaBbl HA OCHOBE HUKEIISI?
a) 600°C; 6) 1000°C; B) 1400°C
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3. Kakue BolOKHA UMEIOT HAUOOIBITYIO TPOYHOCTH?
a) 6opHbIe; 0) yIIIEpOAHBIC; B) HUTCBUIHBIC KPUCTAILIBI TYTOTUTABKUX COCTMHCHHI

3amanue Ne9

1. Kakoro pa3mepa 4acTulibl COEPKATCs B IUCIIEPCHOYNTPOYHEHHbIX KM?
a) meHee 1 MkMm; 0) 6osiee 1 MxMm; B) Oostee 10MKM

2. Kakyto pabouyto Temreparypy uMmerot criaBsl Tima CAIT?

a) 200°C; 6) 300°C; B) 500°C

3. YaenpHasi MPOYHOCTH PaBHA

a) HB/y; 6) op/y; B) of*y

3amanue Nel(

1. K kakomy Buay KM oTHOCATCSI HUKENEBbIE CILIABbI, COAEPKAIIME JIBYOKUCH TOPHS WIIH
radHus?

a) BOJIOKHHCTBIM; 0) IOPOILIKOBBIM; B) TUCTIEPCHOYIPOYHEHHBIM

2. Kakumu crienuansHBIMEA CBOMCTBaMU 00ianaroT cruiassl Tuna CATT?

a) TeIIOCTOMKOCTHIO; 0) )KapOMPOYHOCTHIO; B) H3BHOCOCTOMKOCTHIO

3. IIpu xakom criocobe apMUPOBAaHUS JOCTUTAETCs HarboJiee BHICOKask MEXKCI0eBasi MPOYHOCTh?
a) IpU OJJHOMEPHOM apMHUPOBAaHUH; 0) IPH TBYMEPHOM apMHPOBAHUU; B) IIPU 00HEMHOM
apMHUPOBAHUU

3ananue Nell

1. Kakue KM sBIISIFOTCSI H30TPOITHBIMU?

a) C 3ePHUCTHIM HAIOJHUTENEM; 0) C BOJJOKHHUCTHIM HAIIOJHUTENIEM; B) CO CJIOMCTHIM
HATIOJTHUTETIEM

2. Kakoe KoJIM4ecTBO JIBYOKHCH TOPHS WK Ta(hHUS CONEPIKUTCS B UCTIEPCHOYIPOYHEHHBIX
HUKEJEBBIX cIijiaBax?

a) 2...3%; 6) 5...10%; B) >10%

3. Kakoii yron mexny oqHOHANIPaBIEHHBIMU CIIOSIMH BOJIOKOH 00€CTI€YMBAET U30TPOMTHOCTh
cBoiictB KM?

a) 42 rpanyca; 6) 72 rpanyca; B) 90 rpagycos

3amganue Nel2

1. Inametp nanonautens KM He npeBblmaet

a) 10 mxm; 0) 100MkMm; B) 1 Mm

2. N3 ywero coctout CAII?

a) U3 aJIFOMUHUEBOM MaTpUIIbL,YIIPOUHEHHOHN YacTUIIaMU HUTPUAA aJTlOMUHUS; 0) U3
QIFOMUHUEBON MaTPHULBLyTPOYHEHHON YaCTHIIaMU OKHUCH aJIFOMUHUS; B) U3 CTEKJITHHON
MaTpuIlbl, YIPOYHEHHON YacTULIAMU KPUCTATIMYECKUX BEIIECTB

3. Kakas yknanka o6ecriedrBaeT MaKCUMAJIbHYIO pean3alliio MPOYHOCTH BOJIOKHA B CBOMCTBaX
KM?

a) oqHOMepHasi; 0) 1ByMepHasi; B) 00beMHast

3ananue Nel3

1. K xakomy tuny KM oTHOCSTCS CHILIBI?

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

2. CrutaBel Tuna CAIT mmeroT Matpuiry

a) MarHueBylo; 0) aFOMUHHUEBYIO; B) CTEKJITHHYIO

3. Jlns xakux KM crpasemuBo Beipaxenue ck=P[caVH+om(1-VH)]

a) C HAIlOJTHUTEJIEM U3 HENPEPHIBHBIX BOJIOKOH; 0) C HAITOJHUTEIEM U3 AUCKPETHBIX BOJIOKOH; B)
C 3€pPHUCTHIM HAIOJHUTEIEM
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3amanue Neld

1. Conassl Tuna CAII otHOCsTCS K KM

a) TUCTIEPCHOYITPOYHEHHBIM; 0) MOPOIIKOBBIM; B) BOJIOKHHCTHIM

2. UeM OTIIMYAETCSl CUTAIUIBI OT CTEKOJI?

a) TBEPJIOCTHIO; 0) TEPMOCTOHKOCTHIO; B) XUMUUYECKON CTOUKOCTHIO
3. Koadumment peanusanuu mpodHOCTH BOJIOKHA UMEET 3HAUCHUE
a) meHee 1; 0) 6onee 1; B) paBHoe 1

3amanue Nel5

1. K xakomy tunny KM oTHOCSTCS TBEpAbBIE CILIIABbI?

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

2. CrunaBel Tuna CAIT umeroT Matpuity

a) METAJNIMYECKYH0; 0) KepaMUYECKYI0; B) CTCKIISTHHYIO

3. Ilpu kakoM 00BEMHOM COJICPKAHUHU BOJIOKHA MPOYHOCTh KM HaumHaeTt najiars?
a) >30%; 6) >50%; B) >70%

3aganue Nel6

1. Yro siBnsieTcst cuinoBbIM 1eMeHTOM B KM ¢ BOJIOKHHUCTBIM HamoJHUTENEM?

a) Marpuua; 0) HAMOJHUTENb; B) MaTpUIla U HAITOJIHUTEIb

2. Kakoif HaroJHUTEh UMEIOT CHTAJUTBI

a) BOJIOKHHUCTBIN; 0) 3€PHUCTHIN; B) KOMOMHUPOBAHHBIN

3. s xakux Km xapaktepHa aHU30TPOIHS CBOWCTB?

a) TUCIIEPCHOYIPOUYHEHHBIX; 0) BOJIOKHUCTBIX C OTHOMEPHOU YKJIa/IKOI BOJIOKOH; B)
BOJIOKHUCTBIX ¢ 00BEMHON YKJIaIKOM

3ananue Nel7

1. Kakre KM ucrionb3yroT ajst M3roTOBJICHHS METai000padaThIBaOIEro HHCTpyMeHTa?

a) CAII; 6) TBepabIe CIIaBhI; B) JUCTICPCHOYIPOYHECHHBIC HUKEICBBIC CTIABHI

2. Kakoe o0beMHOE coieprkaHne 3epHUCTOTO HAMOIHUTENS B TUCTIEPCHOYIpOoUHEeHHBIX KM?
a) 1...15%; 6) 10...20%; B) 601ee 20%

3. IIpu ucnons3oBanuu kakux KM KOHCTPYKTOp MOy4aeT BO3MOKHOCTh YCHIIMBATh MaTepHal
JieTaau B HanboJiee Harpy>KeHHOM HaIlPaBJICHUH?

a) TUCIIEPCHOYIPOUYHEHHBIX; 0) C AMCKPETHBIMH BOJIOKHAMU; B) C HETIPEPHIBHBIMU BOJIOKHAMU

3aganue Nel§

1. Conasel Tuna CAII otHOCATCS kK KM

a) C 3epHUCTHIM HAMOJIHHUTENEM; 0) C BOJOKHUCTHIM HAIMIOJIHUTENEM; B) C KOMOMHUPOBAHHBIM
HaITOJTHUTEIIEM

2. J1o Kakoro ypoBHS TOBBIIIAeT pabouyro TeMIepaTypy HUKEJIEBBIX CIIJIABOB TUCTIEPCHOHHOE
yIpoyHeHue?

a) 1o 0,5 Tron. Marpuusr; 6) go 0,7 Trun. Marpunsr; B) 1o 0,9 Trut. Matpuiisn

3. Uem o0ycioBieHa BbICOKas! MPOYHOCTh HUTEBUHBIX KPUCTAIIOB?

a) BBICOKAs INIOTHOCTH 1e(PEKTOB; 0) MaJoi MIOTHOCTHIO 1e(DEKTOB; B) MalIbIM pa3MepoM 3epHa
3amanue Nel9

1. TBepable CIIaBbl UMEIOT HATIOTHUTEIh

a) 3epHUCTHIN; 0) BOJIOKHUCTHIN; B) CJIOUCTHIN

2. Y3 gero cocTout curaii’?

a) U3 aJJIOMUHUEBOW MaTPUIII, YIPOYHECHHOM YaCTUIIAMHA OKHCH aJTFOMHUHHUS; 0) U3 CTEKIISTHHOMN
MaTpUIIbI, YIIPOYHEHHON YaCTUIIAMU KPUCTAIITMYECKUX BEIIECTB; B) U3 MOJIMMEPHOM MaTPUIIbI,
YOPOYHEHHOU PYOICHBIM CTEKJIOBOJIOKHOM

3. Kakrie KM nipuMeHstoT 17151 H3rOTOBJICHHSI BEYIIUX BaJIOB TPAHCIOPTHBIX YCTAaHOBOK?
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a) MOPOIIKOBEIC; 0) BOJOKHHUCTHIE; B) TUCTIEPCHOYIPOUYHEHHBIC

3amanue Ne20

1. Kakoro pa3mepa 3epHa UCIOJIb3YIOTCS B TOPOIIKOBBIX KM?

a) meHee 1 MkM; 0) Oosiee 1 MkMm; B) Oosee 1 Mm

2. Kak nony4aroT AMCHepCHbIE 3epHa HAOJHUTENS pazMepoM < 1 MKM?

a) MEXaHUYECKUM U3MelbueHrneM; 0) ¢pa30Bol nepeKpucTalI3aIueii; B) pacblICHUEM
pacriaBa

3. Ot 4ero 3aBUCHUT BEJIMYMHA KAacaTeIbHbIX HaNpskeHUH B KM ¢ BOJOKHUCTBIM HAMOJTHUTEIEM?
a) OT IPOYHOCTH MaTPUIIBL; 0) OT MPOYHOCTH BOJIOKHA; B) OT MIPOUYHOCTH CBSI3U MAaTPHUIIBI C
HATOJHUTETIEM
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