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1. Ilenun ocBoeHMs IMCHMIJIUHBI
K ocHOBHBIM 1eJIIM OCBOEHHUS JUCUMILIMHBI «MaTepHuaaoBeIeHNE» CIENYET OTHECTH:

- MOATOTOBKA CTYJICHTA K JACATEIILHOCTH B COOTBETCTBHH C KBANU(DUKAITMOHHON
XapaKTEepPUCTUKON 110 HANIPABJICHHUIO;
- TMIO3HAHKE IPUPOJIBI U CBOICTB MaTEpUANIOB, a TAKXKE METOJOB UX YIPOUYHEHMs JUIsl HauboJsiee
3¢ dEKTUBHOTO UCTIOJB30BaHUS B TEXHUKE.

K ocHOBHBIM 3aga4aM O0CBOEHUS AUCLUUILUIMHBI «MaTepuanoBeieHUue» CIeyeT OTHECTHU:

-  W3y4YeHHWE OCHOBHBIX TOHSATHHA, TEPMHHOB H ONpEACICHWA B obOiactu
KOHCTPYKIIMOHHBIX, HHCTPYMEHTAIBHBIX W (YHKIMOHAJIBHBIX MAaTEepHaJioB (MapKHpOBKa,
CTPYKTYypa, CBOMCTBA);

- U3YyYEHUE COCTaBa, CTPYKTYpbl M CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U

HEMETAININYECKUX MaTepUaoB;

- OCBOCHHE OCHOB TEPMHYECKOH, XUMHUKO-TEPMUYECKOH U TEPMOMEXAHMYECKOMN
00paboTKH;

- OCBOGHHME BHUJIOB pa3yNpOUHSAIONIEH U YHOpPOUHsIONeH o0paboTKH (OTXKHT,
HOpMaJH3alus, 3aKaika, OTIYCK, LIEMEHTalus 1 1p.);

- U3y4eHue PU3NYECKOM CYIIHOCTH SBJIEHUH, MPOUCXOAIIMX B MaTepHaiax B yCIOBHIX
MIPOM3BOJICTBA U SKCILTyaTalliy;

- OCBOCHHME OCHOBHBIX CBSI3€M MEXAYy CTPOCHHEM MaTepHalloB M HUX CBONCTBaAMHU
(TBEpIOCTHIO, MPOYHOCTHIO, U3HOCOCTOMKOCTHIO, INIACTUYHOCTHIO U JP.);

- u3ydeHHe o0NacTh TPUMEHEHHUS pa3IMYHbIX COBPEMEHHBIX MAaTEpHUajoB JUis
W3TOTOBJICHUS MPOAYKIIUU

2. Mecto nucuuminabl B cTpyktype OOII cneunanntera

Jucuunnuna «MatepuanoBeeHHue» OTHOCUTCS K YUCTY YU€OHBIX TUCHUIUIMH
00s13aTeILHOM YacTH OCHOBHOM 00pa30BaTEILHOM MPOTPAMMBI CIICITUATUTETA.

Jucuunnuua «MartepuanoBeieHHe» B3aUMOCBSI3aHA JIOTMUECKH U COJIEP>KATENbHO-
METOJMYECKHU CO CIAEAYIONMMH AUCIUIIMHAMU U npakTukamu OOIT:

- dusuka;

- ConpoTHBIIEHHE MAaTEPUAJIOB;

- Teoperuueckast MexaHHKa

- Xumus

- TexHonorust KOHCTPYKIMOHHBIX MaTepUaJOB;

3. [lepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs M0 JUCHUILIUHE (MOAYJIIO),
COOTHECeHHbIe C IVIAHMPYEMbIMH pe3yJbTATaAMHU 0CBOEHHS 00pa3oBaTe1bHOI
NpOrpaMmsbl.
B pesynbrare ocBOeHMs AUCLUUIUIMHBI (MOAYIs) y oOyuaromuxcst GOpMHUPYIOTCS CleayroIue
KOMIETEHIIMM U JIOJDKHBI OBITh JIOCTUTHYTHI CIEIYIOLIME pPe3ylbTaThl OOy4YEeHHUs Kak 3Tam
(opMUpPOBaHUS COOTBETCTBYIOLINX KOMNEMEHYULL:



Kox B Pe3yIbTaTe OCBOCHHS
KOMIICTEH 06pa3OBaTeJIBH§)I/I POrPaMMBI [epeueHpb mIaHUPYEMBIX PE3YIbTATOB
. 00yJaromuics 10JKeH 00y4eHUsI 10 UCIUILIHMHE
o0nagarpb
OIIK-3 | CriocoGeH caMOCTOSTENEHO 3HATh: - METOJBI M COCOOBI CaMOPA3BUTHUS U

pemiath MpaKTHYECKUE 3a/1au ¢ | caMOpean3aliu c UCTIOJIb30BaHUEM

UCII0JIb30BaHUEM TBOPYECKOTO MOTCHIIHAA.

HOPMATHBHOM U MPaBOBOM 0a3bl | yMeTh: - TPUMEHSATH METOJbI M CIOCOOBI

B cepe cBoei CaMOpa3BUTHS M caMOpealu3aliu C

npodecCHOHATBHO I UCIIOJIb30BAHUEM TBOPYECKOTO MOTCHIIHAIIA.

JEATSITLHOCTH C Y4ETOM BJIA/IeTh:- METOAaMH H  crocobamMu

MOCJCHUX JOCTHKCHUI HAYKH | CAMOPa3BUTHSI W CaMOpeaM3alliuu C

U TEXHUKHU UCIIOJIb30BAHUEM TBOPYECKOTO MOTCHIHATIA.

OIIK-4 | CnocoGen MPOBOJIUTH | 3HATh: - METOJbI MPOBEACHUS TECOPETUUECKUX

UCCIICIOBAHUS, OPraHU30BBIBATH | U IKCTIEPUMEHTATBHBIX HAaYYHbBIX

CaMOCTOSITEIIEHYIO U | UCCIICJIOBAHMIA TI0 MOMCKY U MPOBEPKE HOBBIX

KOJIJICKTUBHYIO HAYYHO- | UJIeH COBEPIICHCTBOBAHUS OOOPYIOBAaHUS U

HCCIIEIOBATEIILCKYIO CO3JIaHUsI KOMIUIEKCOB Ha UX 0ase.

JEATeIBHOCTh TPU  PEIICHUH | YMeTh: - MPHUMEHSITh  METOIbl MPOBEICHUS

WH)KEHEPHBIX u HAYYHO- | TEOPETUYCCKUX u IKCIIEPUMEHTAITbHBIX

TEXHUYECKUX 3aja4, | HAYYHBIX HUCCJICIOBAHUN MO TOWCKY |

BKITIOYAIOIUX TUIAHUPOBAaHHWE W | IPOBEPKE HOBBIX HICH COBEPIICHCTBOBAHUS

MOCTaHOBKY CIIO’)KHOTO | 000PYIOBaHMS M CO3aHUsI KOMIUIEKCOB Ha MX

OKCTIIEPUMEHTa,  KPUTHUYECKYIO | Oase.

OIICHKY W  HHTEPIpPETAIHIO | BIAaJeTh: - METOaMHU MIPOBEICHUS

pe3yabTaToOB TEOPETHUYECKHIX " AKCTIEPUMEHTATBHBIX
HAyYHBIX HWCCICNOBAaHWA MO TIOUCKY |
NPOBEPKE HOBBIX HJCH COBEPIICHCTBOBAHHS
000pYyIOBaHUS M CO3/IaHUSI KOMIUIEKCOB Ha WX
Oaze.

4. CTpyKTYpa M coJepkaHue TUCHUIINHBI

OO61as TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISET 3 3aYETHBIX €TUHUIIBL,

T.¢. 108 akagemuueckux yaca (13 HUX 54 yaca — caMOCTOsITeNIbHas paboTa CTYIEHTOB).
Paznensr qucnuruinHabl « MaTepuaioBeIcHUE» H3y9YaroTCsi Ha BTOPOM Kypce.
YerBepThiii cemecTp: Jekiuu — 36 dacoB, JabopaTopHbeie paboTel — 18 yvacos, popma

KOHTPOJIA — 5K3aMCH.

CprKTypa U COACPIKAHUC TUCHUIIINHBI ((MaTepI/IaJ'IOBeILeHI/Ie» Imo CpoKaM MU BHJaM

paboTb! oTpaxensl B [Ipunoxenun 1.

Conepxxanue pa3ie0B M CHUIITHHBI

Beoonas wacme
3HaueHue  33/1a4M Kypca MaTepuanioBeqeHue. Poibp MaTepuanoB B COBpPEMEHHOM TEXHHKE.
Kputepuu onenku u Beibopa marepuanoB. PaboTel OT€YECTBEHHBIX U COBPEMEHHBIX YUEHBIX B

obiactu MaTCpruaJIOBCACHUS.

MarepuanoseneHue,

KaK HayKkKa, H3ydaromas CBOMCTBa

MaTCepruajoB B CBA3U C UX COCTABOM U CTPOCHUCM. KJ'IE[CCI/I(I)I/IK&L[I/ISI MaTCpUualioB.




QDu3uko-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos

OcHOBHbBIC TIOHSITUSI O CBOMCTBAX MarepuaioB. TBEpIOCTh, MEXaHMYECKHE CBOMCTBA,
OIpelesieMble IIPU CTATUYECKOM PACTSHKEHUH, YIAapHas BA3KOCTh. SIBJIIEHHE XJIaJHOJIOMKOCTH.
Ycranocts MaTepualioB, IpPeAen BBIHOCIMUBOCTU. I3HOCOCTOMKOCTb. XpYyNKOE U  BS3KOE
paspyuienue. Pabota 3apoxkieHust U pacrpocTpaHeHus TpelirHbl. [IoHATHE 0 KOHCTPYKIIMOHHON
IIPOYHOCTH.

Tunsl cBsizell B TBepAbIX Teinax. MeTalmmuyecKuil TUIl CBA3H. ATOMHO-KPUCTAJUIMYECKOE
CTpO€HHE MeTaJIoB. THIBI KPUCTAJUIMUECKUX PEIIETOK, HX XapaKTepUCTUKU (Tapamerp,
KOOPJIMHAIIMOHHOE YHCJIO, IJIOTHOCTh YNAKOBKH), U30TPOIMS, aHU30TPONUS, KBA3UU30TPOIUSI.
Toueunsle, TMHEHHBIE U MMOBEPXHOCTHBIE JE(EKTHI, CTPOCHUE PEaJbHBIX METAJIOB U CIUIABOB
(BakaHCHM, AUCIOKAIMHM, OJIOKM MO3auKH, TPAHUIBI 3e€pHA). TeopeTnueckas W peajbHas
MIPOYHOCTh METAJJIOB, BiIUsHUE eeKToB. [IyTn noBbIIEHNS MPOYHOCTH METAJIOB.

Kpucrannuzanus MeTamsioB NepBUYHAs M BTOPUYHAA. TepMOJMHAMMYECKHE OCHOBBI
¢a3zoBbIX mpeBpamieHuid. Kpusble OXJaxaeHus, CTENeHb MEepeoXNAKIACHUS, (AKTOPBI,
BIIMSIOIINE HA IPOLIECC KPUCTAUIM3ALMH, CBA3b MEXKIY CTEIECHBIO MEPEOXIIAXKACHUS, YHCIOM
LEHTPOB  KPUCTAUIM3AIMM W CKOPOCTBIO  pOCTa  KPUCTALIOB. BenuuuHa  3epHa.
MonudunupoBanue xuakoro Meramia. [lonumopdusle mpeBpalieHus.

Teopus cnnasos

[Tonsatus o cmmaBax. OmnpeneneHue TEPMHUHOB: CIUIAB, CHCTEMa, KOMIIOHEHT, (has3a.
TBepasie pacTBOpPHI, MEXaHUYECKUE CMECH, XUMUYECKHE COCTMHEHHS. J[narpaMmbl COCTOSTHUS
JBOWHBIX CIUIABOB, METOJbl WX TMOCTpoeHusA. JlmarpamMma COCTOSIHMSL TIpH  TOJHOM
HEPaCTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSIHHHM, C OTPAaHUYEHHOW OJHOCTOPOHHEH
pactBopuMocTbio. OmpeneneHne XUMHYECKOro cocTaBa (a3 Mpu HCIOJIb30BAHMU IIpaBUIIa
KOHIEHTpalmil. JlnarpamMma COCTOSIHUSI C TOJHOM PacTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPIAOM
coctossHMM.  JleHapuTHas JWKBAIMsA B TBEpABIX pacTBopax. IIpaBuno da3. JIuarpamma
COCTOSIHUSI CHCTEM C IpPEBpAIllEHHEM B TBEPAOM COCTOSIHMM (YaCTUYHBIA M TOJHBIM pacraj
OTPaHUYEHHOTO TBEPJIOTO PacTBOpA, dBTEKTOUAHOE IpeBpaileHue). CBsI3b MEXIY CTPYKTYpOil
CILJIaBa, OMpPEIEIIEMON MO JuarpaMMe COCTOSIHUSI M CBOMCTBaM CIuiaBa. JluarpamMmma coCTOSIHUA
KEJIe30-1IEMEHTUT. XapaKTEPUCTUKNA KOMIIOHEHTOB.
CrpykTypHble cocTaBisdlmue u (a3pl Ha Jguarpamme kene3o-uieMeHTHT. CylHoCTb
3BTEKTUYECKOTO M H3BTEKTOMAHOrO NpeBpalleHuid. [IpuMeHeHune npaBuia KOHUEHTpauuil u
npaBuia (a3 Ha AUarpaMme Kene30-1eMEHTHT.

Bnustnue yrieposia 1 IOCTOSIHHBIX ITpUMeceit Ha cBolicTBa ctaym. Kimaccudukanus cranei
o crnoco0y MPOU3BOACTBA, HA3HAUYEHUIO M KAauyecTBY. MapKHUpOBKa YIJIEPOIUCTBIX CTaleH.
JlucToBble cTanu A1 XOJOJHOM IITAMIOBKHM, aBTOHOMHbIE cTald. OCHOBHbBIE TEXHUYECKHE
tpedoBanus o 'OCT mis craneit.

Uyrynsl ¢ rpadurom, MOJIOBUHYAThIe W Oenble. BrusHue CKOPOCTH OXJaXKICHUS U
XMMHUYECKOTO COCTaBa yyryHa Ha cTpykTypy. OtOen uyryHoB. CTpyKTypa, CBOWCTBA, 00IaCcTH
MIPUMEHEHHSI U METOJbl MOJIYYEHHS CEepPhIX, KOBKMX M BBICOKOIIPOUHBIX YYTr'YHOB. MapKkupoBKa

YYT'YHOB.

Haxnén u pexkpucmannusayus

Bnusaue mnactudeckoit aedopMmaru Ha CTPYKTYpPY M CBOMCTBa METAUIOB. MeXaHW3M
TUTACTUYECKOW JeopMaliii MOHO-M  TMOJMKPUCTAILIOB. Pa3MHOXKEHHE IUCIOKAUN IpH
racTuueckot  nepopmanuu.  Hakném  apoObkto, o0paboTka ponukamu. [IpuMeHeHne
MOBEPXHOCTHOTO HaKJIeNa B MAIIMHOCTpOeHUU. Bo3Bpar, monuroHusamms. IlepBuuHas wu
coOupaTenpHas pekpucTauu3aips. XonoaHas u ropsyas aedopmarws. TepMomexaHHUecKas
obpaboTka



Tepmultecmm U XumMuKo-mepmuueckasn 06pa60ml<a

Teopus mepmuueckot obpabomku

Buasr Tepmudeckoit o6padotku craneit. I[lpeBpamienus npu HarpeBe crainu. PocT 3epHa
ayCTEHUTa, HACJIEJICTBEHHOE W JAEWCTBUTENbHOE 3€pHO B cranu. lleperpeB u mepexor.
[IpeBpaiieHne aycTreHUTa OpPU HENPEPHIBHOM OXJIaXKIACHUH. J[luarpamma HM30TEPMHUYECKOTO
npeBpaieHuss aycreHura. l[lepiutHoe mpeBpaiieHrne. MapTeHCUTHOE NpEBpallleHHEe U €ro
ocobenHoctu. IlpeBpamieHne mpu OTHYCKE, CTPYKTypa M CBOWCTBA CTajll NpPU OTITYCKE.
Otnycknas xpynkocts I u Il pona.

[IpokannBaeMOCTh M 3aKaJIMBAEMOCTb CTaJIM, (PaKTOPHI BIMSIOIINE HA MPOKAINBAEMOCTD:
BIIMSIHUE JIETHPYIOIIUX 3JEMEHTOB, pa3Mepa 3epHa ayCTeHHMTa, HEPACTBOPUMBIX KapOUIOB U
BKJIIOUEHUH.  Meroauka  ompeneleHuss — KPUTHYECKOro  JuaMeTrpa [0 JuarpaMme
MIPOKAJINBAEMOCTH.

Texnonocuss mepmuyeckou 0opabomxu

OO6mrast xapakTepUCTHKA MPOIECCOB TepMuueckor oopaboTku. Omxur | pona 6e3 dazoBoit
MEePEKPUCTAILTN3AINA. PeXXUM OT)KHTra peKpacTaTu3aIliy.

Orxur Il ponma ¢ ¢dazoBol mepeKkpucTaIU3aueit: s YIydieHus: o0padaTbIBaeMOCTH,
T u3MenbueHus 3epHa. Cheponu3anus, OTKUT — TOMOTESHU3AINS, HOPMaJTA3AIHSL.
N30oTepMUUecKuil OTXKUT.

3akanka cranu. OCHOBHBIE MMapaMeTphl Mpoliecca: TeMIepaTypa HarpeBa, JUIMTEIbHOCTh
HarpeBa, CKOPOCTh OxJaxaeHusa. OCHOBHbIE TpeOOBAaHMA K 3aKaJOYHBIM cpeaamM. MeTobl
3aKalIkM: TpocTas, TNpepbIBUCTasA, CTyleHuyaTas M u3oTepMmuueckas. Jledekrsl 3akanku:
o0Opa3zoBaHue TpeIMH, aAeopmalvs, OKHCICHHE U 00e3yrIepoKUBAaHUE TTOBEPXHOCTH, METOIbI
OOpbOBI C HUMH.

OcHOBHBIE TapaMeTpbl MPOLIECCOB OTMYCKAa YTJIEPOIUCTBHIX M JIETHPOBAHHBIX CTajeil.
O6paboTka xonomoM. BnusHue 3akaJkd M OTHYyCKa Ha MEXaHMYECKHE CBOMCTBA CTalu.
VYaydienue craiu.

[ToBepxHOCTHas 3aKayika, BUJbI U 00JaCTU IPUMEHEHUS.

Xumuxo-mepmuueckas oopabomra

@du3nyecKkue OCHOBBI XHMHKO-TEPMUYECKOH 00paboOTKH, MMOHATHE O Kod(dunuenre
maddysun. llemMeHTanus, peKUMbI HACHILEHUS W TOCICAYIONIMX TEPMHUYECKOW 00paboTKU
yIJIGPOJUCTBIX W JICTHPOBAHHBIX  CTajei, BHUABI Tpolecca, 00JacTH NPUMEHCHUS.
HuTtpouemenTanus, BUIbI poliecca, pexXUMBbI, 001acTu npuMeHeHus. [Ilpumenenue atmocdep ¢
ABTOMATHYECKUM PETYJIMPOBAaHMEM IOTCHIMAJIA yIjiepoJa Ui Mpolecca IEMEHTAlMH |
HUTPOIIEMEHTAIINY.

AzotupoBanue cranu. Cramu JUisl a30TUPOBAHUA, PEXKUMBI UX TepMUYECKOi 00paboTKH,
obnmactu mnpumeHeHHs mpolecca. lIpoliecc HU3KOTEMIIEPATYpHOTO Ta30BOTO M KUIKOTO
a30THUPOBAHUS, KX 0COOEHHOCTH U 00J1acTU MPUMEHEHUSI.

HoBeie MeTo1b1 XUMUKO-TEpMUYECKO 00paboTku. JlazepHOoe nerupoBaHue.

Koncmpykuuonnble U UHCMPYMEHMAIbHbIE MAmMePUaibl

KOHcmpyKZ/IZ/lOHHble JlecupoeanHble cmanu 061/14620 HA3HAY€eHUA.

CDa3LI, o6pa3yeMLIe JICTUPYIOIUMHU  DJICMCHTAaMHU B CTaJIdX. BausHue JICTUPYIOHUX
9JICMCHTOB Ha HOJII/IMOP(I)I/ISM KEJIC3a, Ha CBOICTBa (beppI/ITa U ayCTCHHUTA. Bausxue
JICTUPYIOINUX JJICMCHTOB HAa KHUHCTHUKY H30TCPMHUYCCKOI'O HNPCBpALICHUA ayCTCHHUTA. Bausuue
JICTUPYIOINUX JJICMCHTOB HAa MAPTCHCUTHOC IIPCBPAICHHUC W IIPCBPAIICHUC IIPpU OTITYCKC.
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OCHOBBI palMOHAIBHOIO JIETMPOBAHUS CTAJIM U POJIb OTHAEIbHBIX JIETUPYIOIIUX 3JIEMEHTOB.
Oco0OeHHOCTH TepMHUUYECKON 00pabOTKH JIETUPOBAHHBIX CTAJICH.

Knaccugukanus nerupoBaHHBIX CTalle MO CTPYKTYype B HOPMAIM30BAHHOM COCTOSIHUHU
(nnarpamma I'niie). MapkupoBKa JETMPOBAHHBIX CTaJ€H, UX MPEUMYIIECTBA IO CPABHEHUIO C
yrIIepoucThIMH. JleeKThl JIerHpoBaHHBIX CTajei (IH(epHbId U37I0M, (IOKEHBI, OTIYCKHAs
XpynkocTb). OCHOBHbIE TPEOOBAHUS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTaisiM 1o ['OCT.

Hnempymenmanvnole mamepuaivl

WNHcTpyMeHTalIbHBIE YIIIEPOANUCTBIE U JIESTUPOBAHHbBIE CTAIM YISl PEXKYLIET0 UHCTPYMEHTA,
COCTaB, MapKUPOBKA, TEpMUUYECKasi 00pabOTKa 1 00JaCTH MPUMEHEHUSI.

BricTpopeskymiasi cranb, cocTaB, CBOHCTBAa. PeXuMbl TepMUYeCKOi 00pabOTKH, 00JacTH
npumMenenust. OcHoBHble TpeboBanus o ['OCT k cTansm Jyist pexyiero HHCTpyMeHTa.

tamnoBele cTanu A XOJIOJAHOTO W ropsyero aegopmupoBaHus cranu. Cramm s
M3MEPUTENBHOTO HHCTPYMEHTA.

TBepble MOPOIIKOBBIE CIUIABHI IJIS1 PEXKYIIET0 HHCTPYMEHTA.

Kepamuka. CBepxTBepable MaTepHabl.

Cmanu u cnnagvl ¢ 0codbIMU CGOUCMBAMU

Bricokonpounsie ctani. MapTeHCHTHO-CTaperolie KOHCTPYKIIMOHHBIE CTallH, HX COCTAaB,
PEXUMBI 0OpaOOTKHU M 00JIACTH IPUMEHEHHUSL.

CrnaBel ¢ 0c000 BBICOKOH H3HOCOCTOMKOCTBIO, COCTaB, MapKUpPOBKa, TepMHUYECKas
00paboTka 1 00J1acTH IPUMEHEHUSI.

HepxxaBeromue XpoOMUCTBIE B XPOMOHHUKENEBBIE CTallH, COCTaB, MAPKHUPOBKA, TEPMHUYECKAS
00paboTka 1 00JaCTH TPUMECHEHUSI.

XKaponpounsle cramu u cruiaBbl. OCOOCHHOCTH MOBEIEHMsI CTalM IPU Harpyskax B
00J1aCTH BBICOKUX TEMIIEPATYp, Mpees UINTEIbHON IPOYHOCTH, Ipeiesl Noa3y4ecTH. Tumnossle
CIUIaBBI, COCTaB, CTPYKTYpa, TEpMOOOpPaOOTKa, CBOMCTBA M 00IACTH MPUMECHECHHUSI.

CnnaBbl ¢ 3alaHHBIMM (PU3MUYECKUMM CBOMCTBaMU. MarHUTOMATKHE U MarHUTOTBEp/ble
CILIaBBI.

H@el’}’lele memallilbl U Cnjidesvl

Menp u ee cBoiictBa. JlaTyHu, OpOH3BI OJIOBSHUCTBIE, KPEMHHUCTHIEC, ATIOMUHHEBBIE,
OepuILIOBBIE; COCTaB, oOsacTu npuMeHenus. CIiiaBel CBUHIIA U 0J10Ba. baOOUTHI, CBUHIIOBUCTHIE
OpOH3bI, AJIOMUHUEBHIC MOANIMITHUKOBBIC CIUJIAaBbl JAJISl JIBUTAaTeNieil BHYTPEHHEro CropaHus,
TPUMETAIUTMYECKUE TMOAIMIUIHUKA. AJIOMUHUN U ero cBoicTBa. JIuTeiHble anlOMHUHUEBBIC
CIUIaBbl, 00NacTH mpuMeHeHus. JlIopallOMUH, COCTaB, PEKUM TepMUYECKO 00paboTKH,
CBOICTBa, 00JaCTH IPUMEHEHHUSI.

MarnueBble TUTelHbIe U Ae(hopMHUpyEeMbIE CIIaBbI, 00JIACTH MPUMEHEHHUS.

TuTan u ero cruiaBbl, COCTaB, CBOMCTBA M 0OJIACTH MPUMEHEHHUSL.

KOMI’ZO3ML;MOHHbl€ mamepuaisl

Knaccmbnxaunﬂ KOMIIO3UIIUOHBIX MATCPUATIOB. PacnpeﬂeneHHe HaprI)KeHI/Iﬁ MCKAY
ManHI.[efI u HanolHuTeleM. CXeMBI ApMUPOBAHUS. KpI/ITI/ILIeCKaH JJIMHa BOJIOKHA. OCHOBEI
pacucTa CBOMCTB KOMMO3UIIHOHHBIX MaTCpHraioB.

KoMno3uTsl ¢ MeTammmdyeckoi ManI/II_IeI\/’I. I[I/ICHepCHOYHpO‘{HeHHBIe KOMITIO3MIITMOHHBIC
MaTepuajbl, 0COOCHHOCTH MEXaHH3Ma YIIPOYHCHUH. Z[I/ICHCpCHoyTIpO‘-IHeHHBIC KOMIIO3UTEI Ha
OCHOBC aJIIOMHUHUIO, HUKCJIA U APYT'UX MCTAJJIOB.

BookHUCTBIE KOMOO3UIIMOHHBIE MaTCpHraJibl HA AJTIOMUHUEBOM M HUKEJIEBOM Marpunax.

Kommo3utsr ¢ HaHpaBHCHHOﬁ KpHCTaHHHSaHHCﬁ 9BTCKTHUK.

HOpOI_HKOBLIC KOMIIO3MIIMOHHBIC MaTCpHraJibl (KepMeTLI) aHTI/I(pr/IKI_[I/IOHHOI“O u
(pr/IKLII/IOHHOFO Ha3Ha4YCHUA. q)I/IJIBTpBI.



Kommnosute! ¢ nonmumepHoi Marpureil. [lonuMepHas Matpuna KOMIIO3ULIHOHHBIX
MaTepuanoB. @eHondopmanbaeruHas, MOKCUIHAS U KpeMHUHOpraHuyecKkas MaTpuia
KOMIIO3ULIMOHHBIX MaTEPUAJIOB.

Oco6eHHoCTH (PU3UKO- MEXaHHMUYECKOTO MOBEJICHHS MOJIMMEpoB. OpraHnyeckue,
3JIEMEHTOOPraHNYECKUE U HEOPraHUYECKUE MTOJIMMEPHI.

BosnokHuCTbIE KOMIIO3UIIMOHHBIE MAaTEPHUAJIbl HAa IOJUMEPHOI MaTpule (KapOOBOJIOKHUTHI,
OOPOBOJIOKHHUTHI, OPTaHOBOJIOKHHTHI ).

Komno3unmonsnsle MaTepualibl Ha MOJMMEPHOM MaTpHUle C INOPOIIKOBBIM HAIIOJIHUTEIIEM
(mtacTmaccsl).

Ponb nopomkoBbIX (TEXHUYECKUH YIIIEpO/l U Ap.) U BOJIOKHUCTBIX (KOpA) HAIOJHUTEIEH.

Komno3utsl ¢ kepaMU4eCKON U CTEKJITHHOW MaTpULIEH.

[IpumeHeHre KOMIIO3UIIMOHHBIX MaTEPUAJIOB B aBToMoOuecTpoenun. Kopryc u neranu
Ky30Ba. Jleranu ra30TypOMHHBIX ABUratene. AHTUGPUKIMOHHbIE feTanu. OpuKiInoHHbIE
netany. TpyroeMKHe eTainu ABUTaTelsd U X0I0BOM 4acTH. PEMOHTHBIE KOMIIO3UTHI.
[IepcnekTHBEI NPUMEHEHUS KOMIIO3UTOB B aBTOCTPOCHHH.

Hanomarepnansl. ['eomerpuueckue nmapamerpsl HaHoyacTull. [losrydenne, npuMeHeHue.

Texnuko-7KOHOMUYECKUTL 6bLOOP MamepuanNa u mexnoaoZuu e20 ynpouHeHus
OCHOBBI pallMOHAJIBLHOTO BBIOOpa MaTepuaia U MeToia ynpouHeHus. [IpuunHbl CHIKeHus
paboTOCIOCOOHOCTH MaTepuana: yCTaIOCTHOE pa3pylLIeHUEe, XPYIIKOe pa3pylIeHHe,
(GPUKIIMOHHBIN U3HOC, a0pa3UBHBIN U3HOC, KOHTAKTHAS YCTAIOCTh, PPETTUHT — KOPPO3HUs,
CXBaThIBAaHUE U 3ae/laHue OBEPXHOCTEN TpeHusi. MaTepuasbl 1 METOJIbl UX YIIPOUHEHUS MTPU
Pa3IMYHbIX BUJAX HATpy3KHU AeTajeil.

5. O6pa3oBaTesibHbIEe TEXHOJOTHH

Metonuka mpenoAaBaHHs — JUCHUIUIMHBL — «MarepuanoBeeHUEe» U peanu3alus
KOMIIETEHTHOCTHOTO TMOAXO0Jla B M3J0OKEHMH M BOCHPUATUM MaTepuajia MpeaycMaTpuBaeT
HCIOJIb30BAHME CIIEAYIOIIMX AKTUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEACHHUS TIPYIIOBBIX,
WHIUBUAYAIbHBIX, ayIUTOPHBIX 3aHATUNA B COYETAHUU C BHEAYAUTOPHOM pabOTON C LEbIO
(dbopMupoBaHUS U Pa3BUTHUS TPO(HECCUOHATLHBIX HABBIKOB, 00YyUYaIOLIUXCS:
- 3allMTa ¥ UHIUBUIYyaIbHOE 0OCYXKJCHHE BBIMIOJIHAEMBIX TANOB Ja00PaTOPHBIX padoT;
- OpraHu3zaulus U NpOBEJCHHE TEKYIIEro KOHTPOJIS 3HAHUN CTYAEHTOB B (popMme 6IaHKOBOTO
TECTUPOBAHUS;
- HCIIOJIb30BAHME JICJIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYaAIUH;
- NpoBeJeHUE KOHTPOJIbHBIX PadoT;

VYaeneHBI BeC 3aHATHM, TPOBOJAUMBIX B MHTEPAKTUBHBIX (POpMax, OINpeneseH TIaBHOU
Lenbl0  00pa3oBaTENbHONW MPOrpPaMMbI, OCOOCHHOCTHIO KOHTHMHTEHTa OOydJaroIluxcs u
coJiep’)KaHHueM TUCIHUILIUHBI «MaTepuanaoBeieHrne» U B 1IeJIOM M0 JTUCHUILIUHE cocTaBisgeT 50%
ayJIUTOPHBIX 3aHATHIL. 3aHaTHs JIEKIIMOHHOTO tuna coctaBiaT 33% oT obbema
ayTUTOPHBIX 3aHATHI.

6. OleHOYHbBIE CPeACTBA /15 TeKYLIero KOHTPOJIsl yCIeBaeMOCTH, IPOMeXKYTOYHOI
aTTecTAlMU 10 HTOraM OCBOCHHUSI JMCHUILIMHBI M Y4eOHO-MeToin4YecKoe odecrneyeHne
CaMOCTOATEIbHOI padoThl CTYAEHTOB

B nporecce o0ydeHus: HCHOIB3YIOTCS CIEAYIOIINE OLIEHOUHbIE (POPMBI CAMOCTOSTEIBHOM
pabOTBl  CTYJEHTOB, OIICHOYHbIE CpEACTBA TEKYIIEr0 KOHTPOJS  YCIIEBa€MOCTH MU
MIPOMEKYTOUHBIX aTTECTALIUH:

Texymuii KOHTPOJIb YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTeCTallMi IPOBOATCA 1O
CIIEAYIOIIUM KPUTEPHSIM;
- OTBETHI CTY/ICHTa Ha BONPOCHI KAPT TEKYIIETO KOHTPOJIS;
- 3ammra JJabopaTopHBIX padoT;



- BBIIIOJIHCHHUEC KOHTPOJILHBIX pa60T.

6.1. ®oH/X OLIEHOYHBIX CPEJCTB 1JIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTALNH
00yyaIuxcst Mo JUCHUILINHE (MOIYJII0)
6.1.1. IlepedyeHp KOMMIETEHIMI C yKa3aHUEM ATANOB UX (POPMUPOBAHUS B IMPOIECCE OCBOCHUS
00pa3oBaTebHON IPOTPAMMBI.

B pesynbraTe 0CBOCHUS AUCHUILTHHBI (MOIYIIsT) (GOPMUPYIOTCS CIEAYIONINE KOMIIETCHITHH:

ITOCTAHOBKY

CJI0’KHOTO
MHTEPIPETAINIO PE3YJIHTaTOB

Kon B pe3yabTaTe 0cBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00y4alOIIMiiCA
KOMIEeTEeHI[UH J0JIKeH 00J1a1aTh
OIlK-3 CriocoOeH caMOoCTOATENBEHO PeliaTh MPaKTUYECKHUE 3a7a4d C UCIIOIh30BaHUEM
HOpPMaTUBHOW U TpaBoBOM 0a3sl B cdepe cBoei mnpodecCHoHAITBHOU
JEeSTETHHOCTH C YI€TOM IMOCIEIHUX JOCTH)KCHUI HAYKH U TEXHUKH
OIIK-4 Crioco0eH MpOBOAUTH HCCIENOBAHMS, OPraHW30BbIBATH CAMOCTOATEIBHYIO H

KOJUIEKTUBHYIO HAyYHO-HCCJIEIOBATEILCKYIO JIEATEHOCTh TIPH  PEIICHUH
WH)XCHEPHBIX M HAYYHO-TEXHUYECKUX 3a/1ay, BKIIOYAIONIMX TJIAHUPOBAHUE H
IKCIIEPUMEHTA,

KPUTHUYECKYIO

OLEHKYy |

B mponecce ocBoeHus oOpa3oBaTeNbHOM MpPOTrpamMMbl JaHHbIE KOMIETEHIIMH, B TOM
YHCIIe UX OTACTbHBIC KOMIIOHEHTHI, (JOPMHPYIOTCS MOITAITHO B X0J/I€ OCBOCHUS 00yJarOIIUMUCS
IUCUUIUIAH (MOMYJIEH), TMPaKkTHK B COOTBETCTBHM C YYEOHBIM IUIAHOM U KaJCHIapHBIM
rpagukoM ydeOHOTO Tpoliecca.

6.1.2. Onucanue nokaszareseid 1 KpuTepueB OLlEHUBAHUS KOMIIETEHIIM,
¢dopMupyeMBbIX 10 HTOraM OCBOEHH S JUCUMILIMHBI (MOXYJIS1), ONMMCAHME LIKAJI
OlLleHUBAHMUS.

[Tokazarenem oneHUBaHUS KOMIETEHLIMN HA pa3UYHbIX 3Tanax ux GOpMUPOBAHUS ABISETCS
JNOCTHXKEHHE 00YJalOIMMUCS IIAaHUPYEMBIX PEe3yJIbTaTOB 00yYEHHS MO TUCIUILINHE (MOIYIIIO).

OIIK-3 Crioco6eH caMOCTOSATENbHO peliaTh MPaKTUYECKHUE 3a/1a4H C UCIIOJIb30BAHUEM
HOPMAaTUBHOM U MpaBoBOi 6a3bl B cepe cBoel mpodecCHoHANbHON AeATEIbHOCTH C YI€TOM MOCIEAHUX
JOCTHKEHUIN HaYKH U TEXHUKU

3HATh: METOBI
H CIIOCOOBI
CaMOpPa3BHUTHS U
camopeanu3aiu
HC
HCII0JIb30BaHUE
M TBOPYECKOTO
MMOTEHIIMAIA.

Ob6yuaromuiics
JEMOHCTPUPYET
[OJIHOE
OTCYTCTBHE
HEJI0CTATOYHOE
COOTBETCTBHUE
CIICAYIOIINX
3HAHHUH. METOJIOB U
CII0CO00B
CaMOpa3BUTHS U
camopeau3aliu ¢
HCIIOJIb30BAHUEM

U1

OObyyaromuiics

ACMOHCTPUPYCT HCIIOJHOC
COOTBETCTBUC CIICAYIOIIUX

3HAHUMH.

MCTOJ0B 151

CIOoCOOOB CaMOpa3BUTHUS U

caMopcealin3dalnnun
HCIIOJIb30BAHHUEM

C

TBOPYCECKOI'0 IOTCHIHAJIA.

Jomnyckarores
3HAUYUTEIIbHbIE
MPOSIBISETCS

OIITNOKH,

HEOJOCTATOYHOCTD 3HaHPII>1,

OO6yyarommiics
JEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBUE
CIICYIOINX
3HAaHMI. METOJIOB U
CII0CO00B
caMOpa3BUTHI |
camopeau3aliu C
HCIIOJIb30BAHUEM
TBOPYECKOTO

noTCHIMAala, HO

OObyuaromuiics
JIEMOHCTpUPYE
T IOJIHOE
COOTBETCTBHE
I (S13% {01104
3HAHUU.
METOIOB U
CII0Cc000B
CaMOPa3BUTHS
u
camopeanu3ag
HH C




TBOPUYECKOTO mo  psily  TMOKazaTeleH, | JOMyCKArTCs UCI0JIb30BaHU
MOTCHIINANIA. oOyuaroruiics HE3HAYUTEIHHBIC eM
UCTIBITHIBACT OIUOKU U | TBOPYECKOTO
3HAYUTEIIbHBIE 3aTpyJHEHHUS TpH | MOTCHIIHANA,
3aTpyTHEHUS K | caMOpa3BUTUU | | CBOOOJIHO
CaMOPa3BHUTHIO, camopeanu3aui ¢ | OTIepUPYeT
camopean3aIuH, HCII0JIb30BaHNEM MIPHOOPETEHHBI
UCIIOJIb30BaHUIO TBOPUYECKOTO MU 3HAHUSMHU.
TBOPYECKOTO MOTCHIIMANA. | IMOTSHIIHAJIA.
ymemp: O6yuatomuiics He | O0yvaromuncs OOyuarommuiics OO6yuaromuiics
MPUMCHSITh yMeeT  WIM B | IEMOHCTPUPYET HEMOJHOE | IEMOHCTPUPYET JIEMOHCTPUPYE
METOTbI U | HEeJIOCTATOYHOM COOTBETCTBUE CIICIYIONMINX | YACTUIHOE T TIOJTHOE
CTIIOCOOBI CTCTICHH yMeeT | YMEHHI: MPABWJIBHO | COOTBETCTBUE COOTBETCTBHE
CaMOPAa3BHUTHSI H | IPABUIHHO NPUMEHSITh  METOABl U | CICIYIOIIHX CJICTYFOTIIHX
caMopeanu3any | IPUMEHATh crocoObl CaMOpPa3BUTHSA U | YMEHUM: YMEHHUI:
" C | METOJIBI ¥ CTIOCOOBI | cCaMOpeaTH3aIiH C | IPaBMIILHO MIPaBUIIBHO
WCIIOJI30BAHNE | CAMOPA3BUTHUS W | HCIIOJb30BAaHHEM BBEIOMpATh METOJBI | IPUMCHSITH
M  TBOPYECKOTO | CAaMOPEATU3alii C | TBOPYECKOTO IOTCHIIMAJIA. | ¥ CIIOCOOBI METOTbI "
MOTCHIIHAJIA. HCITOJTb30BaHUEM Jlommyckarorest CaMOPa3BHUTHS U CIIOCOOBI
TBOPYECKOTO 3HAYUTENIbHBIE  OMIMOKH, | CaMOpPeaTH3aIlii C | CAMOPA3BUTHS
MTOTCHIIHAJIA. oOyuaronuiics HCII0JIb30BaHUEM "
WCITBITHIBACT TBOPYECKOTO camopeam3ar
3HAYUTENIbHbIE MOTeHLIHaja. uu C
3aTpyAHEHUS npu | YMEHHUS OCBOEHBI, | HCIOJIb30BaHU
CaMOpPa3BUTHH U | HO JOIYCKaIOTCs eM
camopeanu3aiiu C | HE3HAYUTENbHBIE TBOPUYECKOTO
HCII0JIb30BaHUEM ook, MOTEeHIIUANIA.
TBOPUYECKOTO NOTEHIMANA. | HETOYHOCTH, CBo0Oo1HO
3aTpyJHEHMsS IPU | BIaJeeT
OpraHu3anuu PUOOPETEHHBI
CaMOCTOSITEIBHOM | MU YMEHHSIMU,
paboThI IepeHoce | MPUMEHSIET HX
YMEHHI Ha HOBBIE, | B  CHUTYyalHUAX
HECTaH/IapPTHHIE MOBBIIICHHON
CUTYaIlUH. CJIOKHOCTH.
BJIAAETD: OOyuaromuiicsa He | OOyyaromuiics Brajeer OO6yyarommiics OObyuaromuiics
METO/IaMHU U BIIAJICET WIH B METOJIaMU U criocobaMu YaCTUYHO BIAJCET | B MOJHOM
criocobamu HEJO0CTATOYHOM CaMOpa3BUTHS U METOJIaMU U obbeme
CaMOpAa3BUTHS U | CTETICHH BJIaJICET camopeanu3aIum C crocobamu BIIa/IeeT
camopeanu3any | METOJaMHU U HCIIOJIb30BaHUEM CaMOpa3BUTHSI U METO/IaMU U
uc crocobamu TBOPUYECKOTO MOTEHIIMANA, | caMOpeaTu3alliu ¢ | crocodamu
WCIOJIb30BaHUE | CAaMOPa3BUTHUS U JOTTYCKAIOTCs HCIIOJIb30BaHNEM CaMOPa3BUTHS
M TBOPYECKOTO | caMOpeaTu3alliu ¢ | 3HAYUTEIbHbIC OIINOKH, TBOPUYECKOTO u
MOTEeHIINANA. HCIOJIb30BaHUEM MPOSBIISETCS MOTeHIINana, camopeanu3aig
TBOPUYECKOTO HEJ0CTAaTOYHOCTh HABBIKU OCBOEHBI, | U C
MOTEHIINANA. BJIQ/ICHUS] HABBIKAMHU. HO JIOMTYCKAIOTCs UCIOJIb30BaHU
OO6yyarommiics HE3HAYNTENbHBIC eM
UCTIBITHIBAET OIINOKH, TBOPUYECKOTO
3HAYUTENbHbBIE HETOYHOCTH, MOTEHIIUANA,
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3aTPyIHEHUS [IPU
MIPUMEHEHUH HABBIKOB B
HOBBIX CUTYyalUsX.

3aTpyAHEHUS [IPU
IIEPEHOCE YMEHUU
Ha HOBEIE,
HECTAaHAAPTHBIC
CUTYaIlHNH.

CBOOOIHO
MPUMEHSET
MOJTy4YCHHbBIC
HaBBLIKHU B
CUTYaIUSIX
MMOBBIIIIEHHON
CIIOKHOCTH.

OIIK-4 - CiocoOeH mpoBOIUTH UCCIIEAOBAaHUS, OPIraHU30BBIBATH CAMOCTOSITENFHYIO M KOJIJICKTHBHYIO
HAyYHO-HMCCIIEIOBATEIbCKYIO ACATEIBHOCTD IPU PEIICHUN HH)KEHEPHBIX U HAYYHO-TEXHUYECKHX 3a/1a4,
BKITIOYAOIIUX TUIAHUPOBAHKE U TIOCTAHOBKY CIIOKHOTO SKCIIEPUMEHTA, KPUTHUECKYIO OIICHKY U
WHTEPIPETAIHIO PE3YIIbTATOB

3namp: Meronabl | O0yuaromuiics He | OOyvaromumiics — BiazgeeT | O0yvarommiics OOyuaromuiics
MIPOBEACHUS BIIQJICET WM B | METOJIaMHU NPOBENICHHS | YaCTUYHO BIIAJICET | B MIOJTHOM
TEOPETHUYECKUX | HEOCTaTOYHOU TEOPETHUYECKHIX U | METOJdaMHU o0beme
" CTETIEHW  BIAJICET | IKCIIEPUMEHTATBHBIX NIPOBE/ICHUS BJIAJICET
IKCTIEPUMEHTANb | METOIbBI HAay9YHBIX  HCCIICJIOBAHHUU | TEOPETUUYECKAX W | METOJaMHU
HbIX  HAyYHBIX | POBEJICHUS M0 TIOMCKY M TPOBEPKE | IKCIIEPUMEHTAIFH | TIPOBEICHUS
WCCIIeIOBaHU I TEOPETUYECKHX U | HOBBIX UIeH | BIX HAy4YHBIX | TCOPETHICCKHUX
M0 TIOWCKY W | DKCIIEPUMEHTAIFH | COBEPIICHCTBOBAHUS UCCIIEIOBAaHUM IO | U
MTPOBEPKE HOBBIX | BIX Hay4YHBIX | 000PYIOBAHUS U | TIOUCKY W MTPOBEPKE | SKCIIEPUMEHTA
nuaeu HCCIEIOBAHUIT IO | CO3JAaHUsA KOMIUIEKCOB Ha | HOBBIX UIel | JILHBIX
COBEPIICHCTBOB | MTOUCKY u | ux 0aze, [JOMYCKAIOTCS | COBEPLIEHCTBOBAHU | HAYYHBIX
aHus MPOBEPKE  HOBBIX | 3HAUUTENbHBIE  OMIMOKH, | 1 00OpPYAOBaHMSI U | UCCIEIOBAHUMN
o0opynoBaHus U | uaeu IPOSBISETCS CO3aHUs 0 TMOWUCKYy H
CO3aHUA COBEPIICHCTBOBAH | HEAOCTATOYHOCTh KOMIUJIEKCOB Ha WX | IPOBEpKE
KOMILJIEKCOB Ha | U 00OpyIdOBaHMS | BIaJeHUsI HaBbIKaMu 10 | Oase, HABbIKU | HOBBIX  HJeH
ux Oase. u CO3/IaHUA | pAAY MoKazaresei, | OCBOCHBI, HO | COBEpILIEHCTBO
KoMIUIeKcoB Ha ux | OOyuarouuiics JIOITYCKaIOTCs BaHUs
6aze. UCIIBITHIBACT HE3HAYUTENbHbIC 060pyAOBaHUS
3HAYUTENIbHbBIE OlInoKH, u CO3/1aHUA
3aTpyaIHEHUS IIpH | HETOYHOCTH, KOMILJICKCOB Ha
OPUMEHEHUHU HAaBBIKOB B | 3aTPYIOHEHUS] MPH | UX 6aze,
HOBBIX CUTYyalIUAX. AQHAIUTUYECKUX CBOOOHO
omepanusx, MPUMEHSIET
MEepeHoce YMEHUH | moJlydyeHHbIE
Ha HOBBIEC, | HABBIKU B
HECTaH/IapPTHHIE CUTYaIUsAX
CUTYaIUH. MOBBIICHHON
CJIOKHOCTH.
ymemup: OOyuvaromuiica He | O0yyarommuiics OO6yyarommiics OOyuaromuiics
MPUMEHSITh yMeeT  WIM B | IEMOHCTPUPYET HEMOJHOE | JEMOHCTPUPYET JIEMOHCTpUPYE
METO/IbI HE/I0CTaTOYHOU COOTBETCTBUE CIIEAYIOIIUX | YACTUYHOE T MOJIHOE
MIPOBEICHUS CTETIeHH yMeeT | yMEHHUIA: MIPUMEHSATh | COOTBETCTBHE COOTBETCTBUE
TEOPETUYECKUX | TPUMEHSATH METO/IbI IPOBENIEHHS | CIIEeTYIOLUX CJIEYIOLINX
u METO/IbI TEOPETUIECKUX U | yMEHHUIA: YMEHHIA:
AKCIEPUMEHTAJb | IPOBEICHUS AKCIIEPUMEHTATIbHBIX MPUMEHSITh METOJBI | TPUMEHSITh
HBIX  HAYYHBIX | TCOPETUYECKUX U | HAYYHBIX  HCCIIEJOBAaHUN | MPOBEACHUS METO/IbI
UCCIIeIOBaHUI OKCMIEPUMEHTANIbH | [0 TOHWCKY U TMPOBEPKE | TECOPETUUYECKUX H | MPOBEACHUS
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0 TOHUCKY H | BIX Hay4YHBIX | HOBBIX UJEH | SKCIIEPUMEHTAIbH | TEOPETHUUECKUX
IIPOBEPKE HOBBIX | UCCIENOBAHUN 10 | COBEPIIEHCTBOBAHUS BIX HAy4YHBIX | U
uaeu MIOUCKY 1 | 00OpYyIOBaHUS M CO3/IaHUS | UCCIEOBAHUN TIO | SKCIIEPUMEHTA
COBEpILEHCTBOB | MPOBEPKE  HOBBIX | KOMIUIEKCOB Ha HX 0ase. | MOUCKY U MPOBEPKE | JIbHBIX
aHus niaen Jonyckarorcs HOBBIX UJEN | HAY4HBIX
00OpYZOBaHUS U | COBEPUICHCTBOBAH | 3HAYHMTENbHbIE  OMIMOKH, | COBEPUICHCTBOBAHM | HCCIICIOBAHHNA
CO3aHus usi  00OpYHOBaHUS | MPOSIBISETCS 1 000pYyAOBaHUS U | IO TMOUCKY H
KOMILJIEKCOB Ha | U CO3/1aHHUA | HEJOCTaTOYHOCTh YMEHUH, | CO3JaHUs IIPOBEPKE
ux Oaze. KOMILJIEKCOB Ha UX | 10  psiAy  IOKa3aTese, | KOMIUIEKCOB Ha MX | HOBBIX  MJeH
Oasze. oOyyJaronuics Oasze. YMeHus | COBEpILIEHCTBO
UCIIBITHIBACT OCBOEHBI, HO | BaHMs
3HAYUTENIbHbIE JIOTTYCKaIOTCS 000pyA0BaHUS
3aTpyaIHEHUS IIpU | HE3HAYUTEIbHBIE u CO3/1aHUA
OTIEpUPOBAHUN YMEHHSIMH | OLINOKH, KOMIIJIEKCOB Ha
Opy MX [EepeHoce Ha | HETOYHOCTH, ux 6aze.
HOBBIE CUTYaIUH. 3aTpyaHeruss 1pu | CBo60HO
AQHAIUTUYECKUX onepupyer
onepanusx, MIPUOOPETEHHBI
MEpEHOCE YMEHUU | MU YMEHUSIMHU,
Ha HOBBIC, | IPUMEHSET WX
HECTaH/IapTHbHIE B CHUTYyaIusIx
CUTYaIUH. MTOBBINICHHOM
CJIO’KHOCTH.
enaoemu: OOyuaromuiicsa He | OOyyaromuiics BrajeeT OOyuarommuiics OO6yuaromuics
METOaMHU BJIAJICET WJIH B METO/IaMU TPOBEJCHUS YaCTUYHO BJIAJICET | B IIOJIHOM
MIPOBEICHUS HEJ0CTaTOYHOU TEOPETUYECKUX U MeTOo1aMu obbeme
TEOPETUYECKUX | CTEIEHU BIaJIeeT 9KCIEPUMEHTAIbHBIX MIPOBECHUS BJIa/IeET
u METOJAaMHU HAy4YHBIX HCCIIEAOBAHUM TEOPETUYECKUX U METO1aMu
AKCIEPUMEHTAJb | IPOBEICHUS 10 TIOMCKY U IPOBEPKE SKCIIEPUMEHTAJIbH | IPOBEJICHUS
HbIX  Hay4YHBIX | TEOPETUYECKUX U | HOBBIX UCH BIX HAYYHBIX TEOPETUYECKUX
UCCIIeIOBaHUI SKCIIEPUMEHTAJIbH | COBEPILIEHCTBOBAHUS UCCIIEIOBAaHUI 0 | U
[0 TOHUCKY U | bIX HAyYHBIX 000py/I0BaHUA U CO3/aHUS | TOMCKY U IPOBEPKE | IKCIEPUMEHTA
IIPOBEpPKE HOBBIX | MCCIEIOBAaHUMN MO | KOMIUIEKCOB Ha HX 0ase, HOBBIX Ul JIBHBIX
uzaei MIOUCKY U JIOITYCKaIOTCs COBEPUICHCTBOBAHU | HAYYHBIX
COBEPIICHCTBOB | MIPOBEPKE HOBBIX 3HAYUTENbHbBIE OITHOKH, s 000pY/IOBaHUSA U | UCCIIEIOBAHUN
aHus uaei MPOSBISETCS CO3JaHUS IO TOUCKY U
000py/IOBaHUs U | COBEPIICHCTBOBAH | HEJOCTATOYHOCTD KOMIIJICKCOB Ha UX | IPOBEPKE
CO3JaHUA us 000pyOBaHUs | BIAJCHUS HaBBIKAMU 10 0ase, HaBBIKH HOBBIX HIeH
KOMILJIEKCOB Ha | U CO3JaHUs Py TOKa3aTeNen. OCBOEHBI, HO COBEPIICHCTBO
ux Oase. KoMILIeKcoB Ha ux | OOyuaromuiics JOTTYCKaIOTCs BaHUs
6aze. UCIIBITBIBAET HE3HAYUTEIIbHbIE 060pyaOBaHUS
3HAYUTENbHbBIE OLIMOKH, U CO3JaHus
3aTpyaHEHUS TPU HETOYHOCTH, KOMIIJIEKCOB Ha
MPUMEHEHUU HaBBIKOB B 3aTpyAHEHUs Mpu | ux Oase,
HOBBIX CUTYalIUSX. AQHAINTUYECKUX cBO0OOTHO
omnepanusx, MPUMEHSIET
IIEPEHOCE YMEHUHN | TIOJYyYEHHBIE
Ha HOBEIE, HABBIKU B
HECTaH/IapPTHHIE CUTYaIUIX
CUTYaIlUH. MOBBIIIIEHHOU
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CJIOKHOCTH.

[IIkaJyibl OLIEHUBAHUS PE3YJIBTATOB IIPOMEKYTOYHOM aTTECTALIMU U UX OIIMCAHHUE.

Dopma npomexdcymouHol ammecmayuu 6 Yemeepmom cemecmpe: IK3aAMeH.

[Ipomexyrounass arrectamusi oOy4Jaromuxcs B QopMe dK3aMEHa MPOBOIUTCS TI0
pe3ysibTaTaM BBITIOJHCHHSI BCEX BUIOB Y4€OHOUW pabOThI, IPEIyCMOTPEHHBIX YUECOHBIM TIIIAHOM
M0 JTAHHOW JMUCIUIUIHHE (MOMYIII0), TMPU 3TOM YYUTBHIBAIOTCS PE3YJAbTaThl TEKYIIETO KOHTPOJIS
ycrieBaeMocTH B TedeHHe cemecTpa. OIEeHKa CTeNeHW JOCTIDKEHUS OO0YyJarolMMHCS
TUTAHUPYEMBIX PE3YJIbTaTOB 00YUEHUS 10 AUCIHILIMHE (MOIYIII0) MPOBOJUTCS MPETOIaBaTelieM,
BEIyIIUM 3aHATHS [0 JAUCHHUIUIMHE (MOJYIII0) METOJOM OJKCIepTHOHW omeHku. [lo wroram
MMPOMEXYTOYHON aTTECTAlUU IO JWCIHILIAHE (MOJIYII0) BBICTABIISCTCS OICHKA «OTIMYHOY,
«XOPOIII0Y», «YIOBIECTBOPUTEIEHOY» UITH «HEYIOBICTBOPUTEIHLHOY.

K npomesxcymounoii ammecmayuu 0onyckaromcs moabKo CMyOeHmbyl, GbINOIHUUIUE BCe
8UObL  YUeOHOU pabomvl, NpedycMompenHvie paboyell NpocpamMmolr no  OUCYUNIUHE
«Mamepuanosedenuey»: GuINOIHUAU U  3AWUMUTY  1AOOPAMOpPHbIE  pPAbOMbl,  HANUCATU
KOHMPOILHYIO pAOOMY HA NOJTONCUMETLHYIO OYEHKY.

IlIkana ouenueanus Onucanue

BoinonHens! Bce BUABI y4eOHOM paboOThI, MPeAYyCMOTPEHHBIE YUEOHBIM
mwiaHoM. CTyA€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHHIA,
HaBBIKOB IIPUBEJCHHBIM B TaOIMIAX IOKa3zaTelledl, onepupyer
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSAMHU, HAaBbIKAMHU, IPUMEHSET UX B
CUTyallUsX IOBBIMIEHHON cnokHocTtd. IIpm 3TOM MOryr ObITh
JOIYIIEHbl HE3HAYMTEJIbHbIE OLIMOKH, HETOUHOCTH, 3aTPyJHEHUs IpU
aHAIMTUYECKUX OIepalusaX, MMEepeHOoCe 3HAaHUM M YMEHUH Ha HOBBIE,
HECTaHJapTHbIE CUTYalLUH.

OTIHUYHO

BrimonHeHs! Bce BUABI Y4eOHOW PabOThI, IPEAYCMOTPEHHBIC Y4eOHBIM
wiaHoM.  CTyIeHT  JEMOHCTPHpPYET  HEMOJIHOE,  NPaBUIIBHOE
Xoporio COOTBETCTBUE 3HAHWII, YMCHHIA, HABBHIKOB IMPHBEICHHBIM B Ta0IHUIaxX
nmokaszaTtene, Jubo eclid Tph OSTOM OBUIM  JOMyIIeHBl 2-3
HECYIIECTBCHHBIC OIIMOKH.

BrinonHens! Bce Bubl yueOHON paboOThl, IPEeAyCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyIEHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHU, B KOTOPOM
OCBElleHa OCHOBHAs, HauboJjiee BakHasl 4acTh MaTepHaja, HO MPU 3TOM
JIOIyIIeHa OJIHA 3HAYUTEIbHAasl OIMOKA UM HETOYHOCTb.

y,Z[OBJ'ICTBOpI/ITCJ'IbHO

He BeimmonHen oauH wnm  Oojee BHUIOB  y4eOHOM  paboTsl,
NPEAYCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYAEHT JI€MOHCTPUpPYET
HETOJHOE€ COOTBETCTBHE 3HAHWM, YMEHUH, HaBBIKOB INPHBEICHHBIM B
TabiauIax IMoKa3aTeneil, JOMyCKaloTCs 3HAYUTEIbHBIE  OIIMOKH,
NpPOSIBISETCS OTCYTCTBHE 3HAaHUM, YMEHHH, HaBBIKOB IO pAILY
noKa3aresiei, CTyJeHT HCIBIThIBAeT 3HAUYUTENbHbIE 3aTPYIHEHUS IPH
ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU NPU HUX IEPEHOCE Ha HOBBIC
CUTYallUH.

HeynosnerBopurensHo

®oH/IbI OLCHOYHBIX CPEICTB NPeACTABJICHBI B IPHJIOKEHHHU 2 K padouel mporpamme.
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7. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHue TUCIUIJINHBI.
a). OcHOBHas JIUTEpaTypa:
1. MatepuanoBenenue B MamuHocTpoeHnd. B 2 4. Yacte 1 : yueOHHMK s By30B / A. M.
Anackun, 1O. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e u3n., ucnp. u gom. — MockBa :
NznarenscrBo HOpaiit, 2020. — 258 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-00039-9
https://urait.ru/bcode/453053
2. MatepuanoBesieHie B MAaIIMHOCTpOeHWH B 2 4. Yacte 2. : ydyeOHHMK ais By3oB / A. M.
Anackun, 1O. E. Cenos, A. K. Oneruna, B. H. KinumoB. — 2-e u3j., ucnp. u gom. — MocKBa :
NznarenscrBo KOpaiit, 2020. — 291 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-00041-2
https://urait.ru/bcode/453054
0). JononuuTtensHas auTeparypa:
1. MnomkunH, B. B. MarepuanoBenenue : yaeOHuK st By30B / B. B. [Tnomkun. — 3-e u3g.,
nepepadb. u gon. — MockBa : MsgarensctBo IOpaiit, 2020. — 408 c. — (Bsicuiee
obpazosanue). — ISBN 978-5-534-12089-9.
URL: https://urait.ru/bcode/446805

8) Ilpoepammmuoe obecneueHue u uHmMepHem-pecypcol:

NHuTepHeT-pecypchbl BKIIIOUAIOT Y4eOHO-METOJMYECKUE MaTepualbl B AJIEKTPOHHOM BHJIE,
npeAcTaBieHHbIe Ha caiite MockoBckoro Ilonmutexa B pasmene «bubnmoreka. DIeKTPOHHBIC
pecypesDy

[Tonesnpie y4eOHO-MeTOMMYECKHE W WHGOPMAIIMOHHBIC MaTepHaIbl MPEICTABICHB Ha

calrax:

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

http://materiall.ru/

http://supermetalloved.narod.ru/I2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_- materialovedenie.zip

2.) Dnekmponnvie 00pazosamebHvle pecypchbl
Kypc «Marepuanoseneare u TKM» https://online.mospolytech.ru/course/view.php?id=5927

8. MaTtepuajbHO-TeXHHYeCKOe o0ecnievyeHne M CUUIJIMHbI.

Howmep O6opynoBanue
ayJIUTOPHH
1313 CTOJIBI YUEOHBIE CO CTYIBSIMU, ayAUTOPHAs Aocka. Pabodee MecTo mpemnoaBaTeis:
CTOJI, CTYJI; IEPEHOCHOH MPOEKTOp + 3KpaH, KoMmIbloTep, TBepaomep Pokserma TP
5006.
1304 CTOJIBI YUeOHBIE CO CTYIbSIMH, ayJUTOPHas Aocka. Paboyee MecTo mpemnoaaBaresns:

CTOJ, CTYN. YuebHoe 1abopaTopHOe 000pyI0BaHUE: MUKPOCKOI
ZASILACZMIKPOSKOPOWYtypTVO 6/20, Teepmomep Poksema TP 5006,
MuxkpoTsepaomep [IMT-3M, mukpockon AJIbTAMMU, kommiiekT 06pa3os s
71a00paTOPHBIX paboT, MIKadb! 11 XpaHEHUS] 000PYI0BaHMSI U PACXOAHBIX
MaTepHaoB
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https://urait.ru/bcode/453053
https://urait.ru/bcode/453054
https://urait.ru/bcode/446805
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
https://online.mospolytech.ru/course/view.php?id=5927
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CTOJIBI YU€OHBIE CO CTYIbSIMH, ayJJUTOPHAsS JOCKA; IEPEHOCHOU MPOEKTOP.
Pabouee mecto mpenoaaBarens: CToi, CTyll. YuebHoe mabopaTopHoe
obopyoBaHue:
mukpockon AJIbTAMMU; mukpockon MUM-7; tBepromep TKC-1M.

1307

Y4eOHoe mabopaTopHoe obopynoBanue: anekrporneds (Habeprepm 1280°);
anekrponedsb (Cron 1100°); snextponeus (ITK-PK-10/12 1280°); TBepaomep
Th5004; tBepnomep TP 5006; neusr mydenpras [IM-10; mompoBabHBI CTAHOK
StruersTegraPol- 11; orpe3sHoii cranok StruersLaboton — 3; ycraHoBKa st
TOPLIEBOM 3aKaJKHU; yCTAaHOBKA Ui 1eKTpoTpasieHus Struers Lectro Pol -5;
BOJIETMETP; oToanekrpuaeckuii komopumerp KF-77. Bepcrak ¢ muHCTpyMeHTamu;
pabouee MecTO s TpaBJICHUS, 000PYJOBAHHOE BBITSIKKOM

1318

CTOJIBI YUEOHBIE CO CTYJbSIMU, AyAUTOPHASI I0CKA, IEPEHOCHOM MPOEKTOP, IKPaH,
HarsAHbIe TocoOus. Pabodee MecTo mipenoiaBaresns: CToid, CTyl. YueOHoe
nabopatopHoe 000pyI0BaHHE: IITAHT€HLIUPKYJIb; IPECC I 3alPECCOBKU
o0pa3uoB; nyna bpunemnns; Mukpomerp; TBepromep TP 5006-M; tBepromep
TP5006-02; muxpoTtBepaomep [IMT-3M; mukpockon Metam-PB. Tloaco6nsie
MOMeIlleHus: pabdouee MECTO HHXKEHEpa —CTOJI, CTYJbs, IKadbl 715 XpaHEHUS
00pa310B U METOAUYECKUX MTOCOOHII.

9. Meroauueckue peKOMEHIAINH /ISl CAMOCTOSATEIbHOI padoThI CTY1eHTOB

CamocrosiTenpHass paboTa SBIACTCS OJHAM W3 BHJAOB Y4YeOHbIX 3aHsaTui. Llems
CaMOCTOSITEIPHOW pabOThl — MPAKTUUECKOE YCBOCHHE CTYACHTAMH BOIIPOCOB METPOJIOTHH,
CTaHJAPTU3AIUU U CEPTH(PUKALNH, PACCMATPUBAEMBIX B TIPOIECCE U3YUCHUSI TUCITUTUIUHBI.

AymuatopHas caMOCTOsITeNbHAasE paboTa TO JUCIUIUIMHE BBITIOJHICTCS Ha Y4eOHBIX
3aHATHUSAX TI0]] HEMTOCPEICTBEHHBIM PYKOBOJICTBOM ITPEMOAABATEINSI U 110 €r0 3a/IaHUIO.

BreaymutopHas camocrosTenbHas paboTa BBIMOJHSAETCS CTYJASCHTOM TIO 3aJaHUIO
MpenoaaBaTeisi, Ho 0€3 €ro HeMmoCPEACTBEHHOTO YIaCcTHs

3agayu caMoCTOATEILHOM PadoThI CTYy/AeHTA:

- pa3BHUTHE HABBIKOB CAMOCTOSITEIILHON yueOHOU PabOThI;
- OCBOCHHE COJICP)KaHUS TUCIUILTUHBL,

- er'IY6J'IeHI/Ie COACpKaHNA U OCO3HAHNE OCHOBHBIX TOHSITHH JUCHUITIINHBI,

- HCIIOJIb30BAHUC MAaTcpHajia, C06paHHOI‘O N TIOJIYYCHHOI'0O B XOJ€ CaMOCTOATCIBHBIX

3aHATU U1 3G (HEKTUBHON OJITOTOBKU K HK3aMEHY.

Buabl BHeayIMTOPHOI caMOCTOSITE/IbHOI PadoThI:

- CaMOCTOSATCIIBHOC U3YUCHUC OTACIIbHBIX TCM JUCHHUILJINHBI;

- IOArOTOBKA K JICKIIMOHHBIM 3aHATUAM,

- MMOJrOTOBKA K JIa0OpaTOpHBIM paboTam;

- BBIIIOJIHEHHUE IOMAIIIHUX 3aJIaHUM T10 3aKPCIVICHUIO TCM;,

- BBIIIOJIHEHHUE IOMAIIHUX 3aJIaHUM I10 PCHICHUIO TUIITMYHBIX 3a1a4 U pra)KHCHI/II\/’I;

- COCTaBJICHUC U O(bOpMHeHHe JOKJIad0B U pe(bepaTOB I10 OTACJIIBHBIM TEMaM IIPOTrpaMMBbI;
- HAYYHO-HCCJICAOBATCIIbCKaA pa60Ta CTYACHTOB,

- Y4aCTHueC B TEMAaTUYICCKUX NUCKYCCHUAX, OJIMMIINAAAX.

I[J'ISI BBITNIOJIHEHHUS  JII0OOT0 BHJIa CaMOCTOSTEIbHOM pa6OTLI HeO6XO,Z[I/IMO HpOﬁTH
CJICOAYIOUIUC OTAallbl:

- OIIpCACJICHUC LICIIN CaMOCTOSTEIbLHOM pa6OTBI;

- KOHKpCTU3alnA IMO3HABaTEIIbHOM 3aaa4u,
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- CaMOOIICHKAa TOTOBHOCTH K CaMOCTOSATENILHOW paboTe;

- BEIOOD a/IeKBATHOTO Croco0a JAEHCTBHSL, BEAYILETO K PEHICHHUIO 33/1a4H;

- IUTAHUPOBaHHE PaOOTHl (CAMOCTOSATEIBHOM WM C TOMOIIBIO MpENoJaBaTess) Hal
3aJaHuEM;

- OCYILIECTBIICHHE B IPOIECCE BBIIOJIHEHUS CaMOCTOSITEIbHON PabOTBI CaMOKOHTPOJIA
(TIPOMEXYTOYHOTO ¥ KOHEYHOTO) PE3yJIbTaTOB PA0OTHI M KOPPEKTUPOBKA BBITIOJHEHHUS PaOOTHI,

- pednekcus;

- Ipe3eHTanus paboTHI.

Bonpocbl, BRIHOCHMBbIE HA CAMOCTOSITEIbHYIO PadoTy

- KoHCTpyKIMOHHAs IPOYHOCTh U METO/IbI €€ OLICHKU

- AmopdHbie MeTaIbl

- TepmomnnacTuuHble U TEPMOPEAKTUBHBIE IOJTUMEPDI

- JluarpamMma cocTosiHUS jKene30-rpapuT

- JlerupoBaHHble 4yryHbl. Texnuueckue TpedoBanus 11 uyryHos o I'OCT.

- OcrarouHble HANPSKEHUS, UX BIUSHUE HA YCTAJIOCTHYIO TPOYHOCTb.

- TepmoxkuHeTHueckue AUarpaMMbl IPEBpAIICHUs AayCTECHUTA.

- CrapeHnue ctaiu.

- Cranu ¢ MOHMKEHHON W PETJaMEHTUPOBAHHOM MPOKAIMBAEMOCTBHIO JUIsl TTOBEPXHOCTHOU
3aKaJIKH.

- Juddysnonnas merammsanus. CriocoObl MeTaNIM3alMKA U 00JIACTH IPUMEHEHHUS.

- MmmnaHTanms HOHOB.

- CnnaBbl ¢ 33IaHHBIMU YIIPYTUMH CBOMCTBAMH.

- CnuiaBbl ¢ aHOMAJIBHBIM TEIUIOBBIM PACIIMPEHUEM.

- Texuuueckass kepamuka. BiusHHe BOJOKHHCTBIX HaIlOJHUTENEH Ha TEPMOIPOYHOCTD
KEepaMUKHU.

- ABTOMOOWIBHBIC cTeKIa. CTEKIOKPUCTALTUNICCKHUE MaTePUATBI (CUTAILIBI).

-  @OyHKIMOHaIBHBIC HAHOMaTepHuanbl. HaHomaTepuainbl cemeiicTBa QyIiepeHos .

- MexaHu3zanus ¥ aBTOMaTH3aIMs IPOLIECCOB TEPMUUYECKOM 00pabOTKU, MEPHI 0 OXpaHEe Tpya
B TEPMHUYECKUX IIeXax.

10. MeToauyeckne peKOMEHIANH JIJIs1 TPenoaBaTeJis

OcHOBHOE BHUMaHME IIPU U3YyYEHUU AUCLHUILIMHBI «MaTepuaaoBeIeHUe» ClIeayeT yAelsiTh
U3YYEHHIO COCTaBa, CTPYKTYPHI U CBOMCTB COBPEMEHHBIX METAITIMUYECKUX M HEMETAJUINYECKUX
MaTepUaJiOB; OCBOEHHIO OCHOB TEPMHUYECKOW, XMMUKO-TEPMHUECKOM M TepMOMEXaHHUYECKOU
00pabOTKM, METOJOB CTAaHAAPTHBIX HCHBITAHUN [0 OIpPeNesIeHUI0 (DU3UKO-MEXaHMUECKUX
CBOMCTB M TEXHOJIOTHYECKUX [TOKa3aTelNeil HCIOIb3yeMbIX MaTEPUAIOB U TOTOBBIX U3JICIIUH.

Teopernueckoe H3y4eHHE OCHOBHBIX BOIPOCOB PAa3JENIOB JUCLUIUIMHBI  JIOJIKHO
3aBEpILATHCS MPAKTUYECKONW pabOTOM.

Jis  akTUBM3aLUMM Y4eOHOrO Ipolecca IpH M3YYEHUH JAUCHUIUIMHBL 3((GEKTUBHO
MPUMEHEHHE Pe3eHTAlMI 0 Pa3TUYHBIM TeMaM JIEKIUH 1 1a00paTOPHBIX paboT.

Jlist ipoBeieHust 3aHATUH 10 TUCIUITIMHE UCTIONIB3YIOTCS CPECTBA 00yUeHUS:

- yueOHUKH, HHPOPMaLMOHHBIE pecypchl HTepHeTa;

- CIIpaBOYHbIE MaTepUaIbl I HOPMATUBHO-TEXHUUECKAs TOKYMEHTALIUS;

- METOJIMYECKUE YKa3aHUs /sl BHIIOJIHEHNUS 1a00paTOPHBIX paboT.
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http://pandia.ru/text/category/laboratornie_raboti/

CTpyKTYpa U coiep:KaHue AUCHUILINHBI «MaTepuajioBe/leHre» N0 HANPABJIEHUIO MOAT0TOBKH
23.05.01 «Ha3emHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA»
1o npoguio noaAroroBku «KomnborepHoe MoeIMPOBaHHE TPAHCIOPTHBIX CPEACTB»

Ipunoowcenue 1

Bunpl yaeOHOM paboThI, BKITFOUAst Bunapsl camocTosTensHOM paboTh Dopmsbl
Pasnen CaMOCTOSITEIIBHYIO padoTy CTYJICHTOB aTTecTaluu
CTYJIGHTOB U TPYJOEMKOCTb B Hacax
2
Q
()
3
= z J | II/C | Jlab. CPC KCP KP | KII PI'P Ped. K/P C) 3
3 | 3
= =
Q Q
o | =
IlepBbIil cemecTp
BBogxas gacts. 4 1 1 -
1. ®usuxko-mexaHnveckme cBoiictBa | 4 1 3 2
MarepuanoB. Cmpoenue mamepuanos.
OcHoBHble  nOHAMUSA O  CBOUCMBAX
mamepuanos. AmomMHO-Kpucmaniiuieckoe
cmpoenue Memainos, U30Mmponus,
anuzomponus, Keazuuzomponus. I[lymu
NOBBIUWEHUS ~ NPOYHOCU — MEemAlos.
Kpucmannuzayus memannos nepsuynas u
BMOPUYHASL.
2. Teopuss cnaaBoB. [lowasmus o| 4 3 6 3

CNaasax. Tsepovie pacmeopbi,
Mexanuyeckue — cmecu, Xumudeckue
coedunenus. Jluazpamma  cocmosHus
Jlceneso-yemenmum. — Xapakmepucmuxu
KOMNOHEHMO8. CmpyxmypHoie
cocmasnsaowue U Gazvl Ha ouazpamme
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JHrcene3o-yemMeHmum. Knaccugpurayus
cmaneii no cnocoby npoussoocmaa,
Haznawenuro u Kadsecmsgy. Mapkuposka
yenepooucmulx — cmaneu.  Yyeymor ¢
epagumom, nonoguHuameie u Oenvie.
Cmpykmypa, ceolicmaa, obracmu
NpUMEHEeHUss U Memoobl  NOLYYEeHUs.
cepvlx,  KOBKUX U  BbICOKONPOUHBIX
yyeyHo8. Mapkupoexa uyeyHos.

3. JlaboparopHas paboTa 4 2 2
«MaKpOCTpYKTYpHBIN aHaIU3»

4. JTaboparopnas pabota 4 4 2
«MWKpPOCTPYKTYPHBIN aHAJIN3»

5. JIaboparopnast pabota 4 5 2
«YTIIEPOUCTHIE CTATIN»

6. JlaboparopHas pabota «UyryHbI» 4 8 2
7. KontponpHas pabdora «Yraepoaucteie | 4 | 10 3
CTaJIM ¥ YYTYHBI»

8. Hakaén wu pexpucramzamus. | 4 9 2
Bruanue nnacmuueckoii degpopmayuu Ha

CMPYKmMYpy U  C80UCMBA Memauios..

Xonoonass u eopsauas  Oegpopmayusi.

Tepmomexanuueckas oopabomka.

9. Teopusi Tepmuyeckoii o0padoTku. | 4 9 3

Buowr mepmuueckoti oobpabomxku cmaneil.
Ilpespawenus npu  Hacpege  cmaiu.
Ilepecpes u nepesicoe. Ilpespawerue

aycmenuma npu HenpepvleHOM
OXNAANCOEHUU. Juaepamma
U30MEPMUUECKO20 npespawjerus

aycmenuma. [Ipespawenue npu omnycke,
cmpykmypa U - ceoucmea cmanu npu
omnycke. IIpokanusaemocmo u
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3akajuaueaemocnib cmaiu.

10. JIabopaTopnast paboTa
«3aKajaka M OTIYCK»

10

11. TexHonorus TePMHYECKOM
00padoTku. Omorcue I pooa 6e3 pazosoii
nepexpucmannuzayuu. Omorcue Il pooa c
Gazosot nepekpucmaniuzayuetl,
HOPpMAIU3ayusi. 3axanka cmanu.
OcHogHble  napamempvl  NpoOYeccos
OMNycKa y2nepooucmulx U 1e2UuposanHblx
cmannetl. Obpabomka X0JI000M.
llosepxnocmuas 3axanka.

11

12. Xumuko-tepMuyeckasi 00padoTka.
Dusuueckue OCHOBYL XUMUKO-
mepmuueckou oopabomku. [Jemenmayus,
HUMpoyemeHmayus, azomuposaHue
cmanu.

11

13. KoHcTpyKIIMOHHBbIE
JIeTHPOBaHHbIE CTaJIN. Daswi,
obpaszyemvle Jlecupyrouumu
onemenmamu 6  cmanax. Bauauue
Jle2Upyrouux INEMEHMO8 Ha
noAUMOpQU3M dicenesd, Ha COUCMEa
Geppuma u aycmenuma. Ocobennocmu
mepmuueckoll obpabomku
JIe2UPOBAHHBIX cmainetl.
Knaccugpuxayus, MAPKUposKa,
Odehexmol iecupoBaHHbIX cmanell.

12

14. JTabopatopHas paboTa
«Jlecuposannvie cmanu»

13

15. UHCcTpyMeHTa/IbHbIe MATEepPHAJbI.
Hnempymenmanvuvie yenepooucmoele u

14
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JlecUposanHvle Cmanu  Oisl  Pexcyujeco
uHCmpymMeHnma. Bvicmpopexcywasn
cmaino, pedrcuMbl mepMuyecKoll
obpabomku,  obnacmu  NPUMEHEHUS.
llmamnogvie  cmanu. Cmanu 014
UMepUmMenbHoO20 uUHCmpymenma.
Tseepovle  nopowikogvle cniasvl  OJisl
pedcywezo uncmpymenma. Kepamuka.
Ceepxmeepovle mamepuaibi.

16. Craim u cmiaaBel € 0COOBIMH
cBoiictBamu. Cniagvl ¢ 0co0O0 6biCOKOU
UBHOCOCMOUKOCMbBIO, cocmas,
MApKuposKa, mepmuieckas 0opabomka u
obnacmu npumenenus. Hepoicaseowue
Xpomucmole U XPOMOHUKeNeble CMAU,
cocmas,  MapKuposKkda, — mepmMudeckas
obpabomka u obiacmu npuMeHeHus.
JKaponpounvie cmanu u cniaswi, npeoen
ONuUmenbHou npouHocmu, npeoein
noa3yuecmu. Maenumomsexue u
MazHumomeepovle CNiasbi.

15

17. IlBeTHble MeTa/JIbI M CILIABBI.
Meow u ee ceoticmea. Jlamynu, OpoH3bi,
0ab6umol. AnroMuHull U €20 ceoUCmad.
Jlumetinole anoMuHuessle CNnJ1aewl,
obracmu  npumeHenus.  Jlropantomun,
cocmas, percum mepmuueckoul
obpabomku, ceoticmsa, obnacmu
npumenenus. Maenuegvie cniagol. Tuman
U e20 Cnaaebl.

15

18. JIabopatopHas pabota
«I[eemmnvie cnaagor»

16

19. KomMno3unuoHHbIe MATEpPUAJIbI.

17
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Knaccughuxkayus KOMNO3UYUOHHBIX
Mamepuanos. Komnosumut c
Memaniuyeckou mampuyetl.
Hucnepcrhoynpounennule

KOMNO3UYUOHHbLE mamepuansi.
Bonoknucmule KOMNO3UYUOHHbLE
Mamepuasi. Ilopowkoguvie
KOMNO3UYUOHHbLE Mamepuansl

(kepmemsl). Komnosumwl ¢ nonumepHotl
mampuyeu. Komnozumwl ¢ kepamuueckou
u cmexnsanHou mampuyeu. Ilpumenenue

KOMNO3UYUOHHBIX mMamepuanos 8
asmomoounLeCmpoeHuu.
Hanomamepuanut. Cmpyxkmypa,

CGOIZCI’I’IGCZ, NpUMEHEeHUeE.

20. JTabopaTopHas paboTa
«KoMNno3uyuoHHble MAmepuanbl»

18

21. TexHMKO-IKOHOMUYECKHH BHIOOP
MaTepuaja M TEeXHOJOTHH  €ero
ynpouHeHusi. OcHO8bl PAYUOHATLHO2O
evlOOpa  mamepuara U Memooda
VAPOUHEHUS. Ipuuune CHUDICEHUSL
pabomocnocobHocmu mamepuana.
Mamepuanet u memoovl ux ynpouHewus
NpU PasiuyHbIX 8UOAX HASPY3KU Oemaiell

17

CDopMa aTTcCTanuu

Bcero yacoB nmo aucuunJnge

36

18

54
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EEPALIMNA
OEJAEPAJIBHOE 'OCYAIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIbHOE
YYUYPEXJIEHME BBICIIET'O OBPA3OBAHNA
«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

Hanpasienne noarorosku: 23.05.01 HABEMHBIE TPAHCITOPTHO-TEXHOJIOI'MYECKHUE

CPEIACTBA
OII (mpodmp): "' KoMnbroTepHOE MOJACIUPOBAHNE TPAHCTIOPTHBIX CPEICTB"
®dopma 00ydeHus: ouHas

Kadenpa: «MarepuanoBenaeHue»
®OH/I OHUEHOYHBIX CPEJACTB
MO ANCIUITJIMHE

MarepuanoBeneHue
Cocrag: 1. [Tacriopt poHIa OIICHOYHBIX CPE/ICTB

2. OnucaHue OIEHOYHBIX CPECTB:
PounieBbie urpel
DK3aMEHAITHOHHBIC OMIICTHI
KontponbHas padota
Tect

Mocksa, 2024r
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Tabnuya 3 Tlacnopm @OC no oucyunaune "Mamepuanogedenuey”

Kon DOneMeHTbl KOMIIETEHLIUHU (4acTu KouTtponupyemsie Moy, [Tepuo- Bunel Cnoco0Ob1 | CpencrBa

KOMITCTEHITUH | KOMIICTCHIINH ) pasnensl (TeMbl) AUCHUIUIMHBL | TAYHOCTh | KOHTPOJS | KOHTPOJIA | KOHTPOJIS
no pabouell mporpamme KOHTPOJIS

1 2 3 4 5 6 7

OIIK-4 3HaHus: Pazgener 1 - 4 TEK, KP YcerHO Tect
3HATh METO/IbI u CII0COOBI 1A T I1 K/P
CaMOpa3BUTHS W caMopeau3aluu ¢ 2 OK3. Ouier
HCIIOJIL30BaHUEM TBOPUYECKOTO
MMOTEHIIMAJA.

VYMmenus: Pazpgener 1 - 4 TEK, KP YcrHO Tect
yYMETb IPUMEHSATHh METOJbI U CHOCOObI ITA T I1 K/P
CaMOpa3BUTHUSI U CaMOpPEAIU3AIUU C 2 OK3. Ouier
HCIIOJL30BaHUEM TBOPYECKOTO

MOTEHIIMAIA.

HaBpixu: Pasnener 1 - 4 TEK, KP YcrHO Tect
BJIAZETH METOIAMHU U CIIOCOOaMH ITA T I1 K/P
CaMOpAa3BUTHS U CAMOPEATTU3AIUHU C 2 DK3. Ouier
HCIIOJIb30BAHUEM TBOPYECKOTO

MOTEHIIMAIA.

OIIK-5 3HaHu: Pasnener 5- 12 TEK, KP YcrHO Tect
3HATh METOIbI MIPOBEJICHUS ITA T I1 K/P
TEOPETUUCCKUX U IKCIIEPUMEHTAIbHBIX 9 OK3. OMJIeT
Hay4HBIX HMCCIICIOBAHHM IO TIOMCKY U
IIPOBEPKE HOBBIX uaei
COBEPIIICHCTBOBAHUS 00OPYIOBaHUS U
CO3JaHMs KOMILJIEKCOB Ha X Oase.

VYMeHus: Pasgensr 5 - 12 TEK, KP VYcrHO Tect
NIPUMEHSATh METOJbl  POBEHACHUSA ITA T II K/P
TEOPETUUECKUX U IKCIIEPUMEHTATIbHBIX 2 DK3.. Omtet

HAaYYHBIX HCCIIeJOBAaHUN TI0 TIOUCKY U
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IIPOBEPKE HOBBIX uueu
COBEPIIICHCTBOBAHUS O0OPYAOBAHUS U
CO3JaHUs KOMILJIEKCOB Ha UX Oase.

Haspixu:

BJIAJICTh METOJaMH MIPOBEICHUS
TEOPETUYECKUX U DKCIIEPUMEHTAIbHBIX
HAYYHBIX HUCCJIEIOBAHHUN MO MOUCKY U
MPOBEPKE HOBBIX uuaen
COBEPUICHCTBOBAHUS 000pYIOBaHUS U
CO3JaHMs KOMILJIEKCOB Ha X 0ase.

Pasnener 5 - 12

TEK,
A

KP

YcrHO

Tect
K/P

3Kk3. ouier

- Coxparienust opM OLIEHOYHBIX CPEJICTB CM. B npuioxkenuu 3 k PII.
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Ipunoocenue 3

K paboueti npozpamme
Ilepeuens oyenounvix cpeocme no oucyunaune «Mamepuanoeeoenuey

HaumenoBanue [IpencraBnenue
No OIIEHOYHOTO Kpartkast xapakTepucTruka OeHOYHOTO OIIEHOYHOTO
0C CcpezcTBa cpeacTsa cpencrea B8 POC
CoBMmecTHas JeSITEIILHOCTh TPYIIITBI
00yJaronuXxcst u MeIarOTUIECKOTO
a0OTHHKAIIO aBJICHUEM
P A yip Tema (poGiema),
MearoTHIecKkoro  paboOTHUKA C  LEJbIO
JlenoBast u/unm poJieBas KOHIISTIIIHS, POJIA U
perieHnss y4eOHbIX M TPO(EeCCHOHAIBHO - .
1 urpa 0KUAAEMBIN
OPUEHTUPOBAHHBIX 3aJla4 IyTEM HIPOBOTO .
(010%)) o . |pe3ynbTaT Mo Kaxaou
MOJICTTUPOBAHUSL  PEAbHOW  MPOOIEMHOM HDe
cutyaruu. [lo3BoyisieTr OICHWBATH yMEHUE p
QHAIM3UPOBATh W pelaTh  THITMYHBIC
Mpo¢eCCHOHAIbHBIC 3aJaUH.
CpencTBo TPOBEPKHU €HU TPUMEHSTh Kommexr
KonTtponsHas pabora P POBEpKH - yM P KOHTPOJBbHBIX
2 [MOJTyYeHHBIC 3HAHWS IS PEHICHUS 3aaad .
(K/P) 3a1aHMH TI0
OTIPE/ICTICHHOTO THUIIA TI0 TEME WA Pa3eny
BapHaHTaM
CrcreMa CTaHIAPTH3UPOBAHHBIX 3aJIaHHM,
3 TecT TO3BOJISIONIAs aBTOMAaTU3UPOBATH dDoHI TECTOBBIX
(T) MpOIeNypy H3MEPEHUs YPOBHS 3HAHUU U 3aJIaHuM
YMEHHU 00yJaroierocs.
OrnieHKa croCOOHOCTH CTyJieHTa MPpUMEHHTh | [lepeueHn
4 JlaGopaTopHbie pabOTHI | TTOTYICHHBIC paHee 3HAHUS Uit | mabopaTopHBIX paboT
(JIP) MIPOBEICHHUS aHam3a, OTBITA, | U UX OCHAIICHUE
JKCIIEPUMEHTA u BBITNIOJTHEHHS
Majior ImpernojaBaTelii CO CTYACHTOM
N A beroz YA > | Kommnekr
YcTHbIN onpoc elb KOTOPOrO — CHUCTeMaTu3aluus H
5 HK3aMEHALMOHHBIX
(D -aK3ameH) YTOYHCHHE —HMMEIOIHMXCA Yy  CTyleHTa | o

3HaHHﬁ, IIPpOBCpKa €ro HMHAWBHAYAJIBbHBIX

1. Ok3aMeHaOHHBIE ONJIETDI

1. Ha3nauenwue: Vcnosb3yroTes UTs MPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH IO JTUCIUTUINHE
"MarepuanoBeacaue"
2. B Oujiet BKIFOUEHO TPH 3aaHHUS:

3amanue 1. Bompoc i mpoBepKH TEOPETHYCSCKUX 3HAHUM;
3ananue 2. 3aava s MPOBEPKH YMEHHSI IPUMEHATh TEOPETUUECKUE 3HAHUS;
3ananue 3. [IpoBepka HaBbIKOB. [IpakTHdyeckoe BHITIOTHEHHUE 3a/1aHUS .
3. KoMIiekT sk3aMeHaIMOHHbBIX OueToB BKIo4aeT 30 OumeToB (mpuiararwrcs).
4. PernameHT sKk3aMeHa: - Bpems Ha MoAr0TOBKY T€3UCOB OTBETOB - 10 40 MUH

- Cnoco® KOHTPOJISI: YCTHBIE OTBETHI.

5. llkana onleHUBaHUS:
"OTANYHO'" - €ClIU CTY/AEHT ITYOOKO M MIPOYHO OCBOWJ BECh MaTepHall POrpaMMbl 00y4eHus,
HCYEPIBIBAIOIIE, TOCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €T0 U3JIaracT, He
3aTpyAHSAETCS ¢ OTBETOM IIPU U3MEHEHMH 331aHusl, CBOOOIHO CIIPABIISETCS € 331a4aMU U

MPaKTUYICCKUMU 3aJaHUAMU, [TPABUIIBHO 000CHOBBIBAET IPUHATLIC PCIICHUS.

25




"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET IPOrPaMMHBINA MaTepUai, FPaMOTHO U 110 CYIIECTBY
€ro M3JIaraeT, He JIOIYCKAeT CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, BIAJICET
HEOOXOAMMBIMU YMEHHUSIMH 1 HABBIKAMU IIPH BHITIOJTHEHUH MTPAKTHYECKHUX 3a/1aHUH.
""Y 10BJIETBOPHUTEJIBLHO' - €CIIN CTYJEHT OCBOMJI TOJIbKO OCHOBHOM MaTepuall IporpaMMbl, HO
HE 3HAET OTICIBHBIX TEM, JIOMYCKAeT HETOUHOCTH, HEJIOCTATOUHO MPaBHIbHBIE (OPMYITUPOBKH,
HapyIIaeT MOCIeI0BaTEIbHOCTD U3JIOKEHHUS IPOTPAMMHOTO MaTepralia U UCIIBITHIBACT
3aTpy/AHEHHs B BHIIOJHEHUH MPAKTHYECKUX 3aaHUH.
"Hey10B/1€TBOPHUTEJIBHO'" - €CIIU CTYACHT HE 3HAET 3HAUUTEIbHON YacTH IPOrPaMMHOTO
MaTepHaa, IOMyCKaeT CephE3HbIC OMMOKH, C OOJBIIUMH 3aTPYAHEHUSMH BBITOJTHSET
MPAKTUYECKHUE 3aJaHUS.

Kaxnoe 3amanue s3x3aMeHaIlMOHHOTO OMjleTa OlleHUBaeTcs OTAeIbHO. OO1Iel OLeHKON
SBIISIETCS CPEeTHEE 3HAYCHUE, OKPYTIEHHOE JIO LIEJIOTO 3HAYCHHSI.

BapuaHT 5K3aMeHAIMOHHOI0 OHJIeTa

MUHUCTEPCTBO OBPA3OBAHMS I HAYKHU POCCUNCKON ®EAEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILIET'O
OBPA30OBAHMNS
«MOCKOBCKHUW MOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

dakynbTeT XUMHYSCKON TEXHOJIOTUU ¥ OMOTEXHOIOrHH, Kadenpa «MarepraaoBeacHHE»

Hucnuruinna «Marepuanosenenue» Oopasosatenbhas nporpamma 23.05.01 «<tHABEMHBIE TPAHCIIOPTHO-
TEXHOJIOT'MYECKUE CPEJICTBA»

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBINA BUJIET Nel

1. lnarpamma Fe-C. 3MeHeHre XUMHUECKOTO cocTaBa (a3 B mpoliecce NEPBUYHON U BTOPUIHON
KpUCTaJUIU3aIuu cTanu 45.

2. IToBepxHOCTHAsI 3aKaJKa, BUJIbI U 0071aCTH TPUMEHEHUSI.

3. Pacumdposars Mapky Metamutonpoaykiuu: /{18 u nath ee xapakTepucTHKy (Ha3BaHHE, HA3HAYEHUE,
CBOICTBA, 0COOCHHOCTHU CTPYKTYPBI U TEXHOJIOTHUH).

VY1BepxaeHo Ha 3acenanuu kadenpol «29» nexkadps 2016 r., nporokoin Ne5.

3aB. kadenpoit A . Ulsiras/

IlepeyeHb BONPOCOB Ha IK3aMeH
1. Iuarpamma Fe-C. Xapaktepuctuka (a3 u CTpyKTYpPHBIX COCTaBIISIONIUX
2. uarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢a3 B crase ¢ 4,3 % C npu 1400°C
3. Jlmarpamma Fe-C. M3MeHeHMe XMMHUYECKOTO cocTaBa (a3 B Ipolecce MEPBUYHOM U
BTOPUYHOM KPUCTAJIIM3ALUU CTAIH 45
4. Juarpamma Fe-C. M3MmeHeHMe XMMHYECKOro cocrtaBa (a3 B Ipolecce NEepBUYHON U
BTOPUYHOM KpucTayu3anuu cranu 30
5. Ilonstue o cinaBax. TBepable pacTBOPBI, MEXaHUYECKUE CMECH, XMMHUECKNE COETUHEHUS
6. JluarpaMMa COCTOSIHMSI IBOWHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPJIOM COCTOSTHUU
KOMIIOHEHTaMHU

26



7. Jwmarpamma Fe-C. M3MeHeHHe XUMHYECKOTO cocTaBa (a3 B TpOLECCe NEPBUYHON H
BTOPUYHOM KpucTamu3anuu cmiasa c 5 % C

8. Jmarpamma Fe-C. l3MmMeHeHHe XUMHUYECKOTo cocTaBa (a3 B Ipolecce IMEepBUYHON U
BTOPUYHOM KpUCTAJIIM3aLUK cTany Y12

9. Muarpamma Fe-C. Xapaktepuctuka (a3, yaacTBYIOUIMX B IBTEKTUYECKOM IPEBPALLICHUN

10. quarpamma Fe-C. Onpenenenue xumudeckoro coctana ¢as B criase ¢ 5,5 % C mpu 1300°C
11. JlnarpaMma cOCTOSIHUSI JBOMHBIX CIIABOB C OTPAaHUYEHHOIN pacTBOPUMOCTHIO KOMIIOHEHTOB
B TBOPJIOM COCTOSIHUU

12. quarpamma Fe-C. Onpenenenue xumudeckoro coctana ¢as B criase ¢ 4,3 % C pu 1147°C
13. quarpamma Fe-C. Onpenenenue xumudeckoro coctasa ¢as cranu Y12 mpu 1100°

14. lnarpamma Fe-C. Omnpenenenue xummuieckoro cocrara (a3 B crase ¢ 0,8 % C npu 727°C
15. quarpamma Fe-C. Onpenenenue xumudeckoro coctana a3 cranu Y8 npu 1100°C

16. quarpamma Fe-C. Onpenenenue xumudeckoro coctana ¢a3 B cruiase ¢ 4 % C npu 1400°C
17. Huarpamma Fe-C. M3meHeHue XuMHYecKoro cocrtaBa (a3 B Ipolecce MNEepBUYHON U
BTOPUYHOM KpUCTAIIU3ALIUU CTAIN Y8

18. Muarpamma Fe-C. M3meHeHue XuMHYECKOro coctaBa (a3 B Ipolecce MNEepBUYHON U
BTOPUYHOM KpucTamu3anuu cmiasa ¢ 3 % C

19. Huarpamma Fe-C. Onpenenenne xumudeckoro coctana ¢as B cruiase ¢ 5,5 % C mpu 900°C
20. Juarpamma Fe-C. M3meHeHue xumuyeckoro cocraBa (a3 B Ipoliecce MEepBUYHON U
BTOPUYHOM KpucTamu3anuu criasa ¢ 4,3 % C

21. dIuarpamma Fe-C. Xapaktepuctuka (a3, ydaCTBYIOIIHX B 3BTEKTOUTHOM MPEBPALICHUI

22. Jlnarpamma Fe-C. DBTEKTHYECKOE U 3BTEKTOHUIHOE MPEBPAILICHUE

23. qunarpamma Fe-C. Onpenenenne xumuueckoro coctasa (a3 B crutase ¢ 2,5 % C mpu 900°C
24. uarpamma Fe-C. Omnpenenenne xumuueckoro cocrana ¢as B criase ¢ 2,5 % C npu 1300°C
25. Nuarpamma Fe-C. Omnpenenenne xumuueckoro cocrasa ¢a3 B criase ¢ 4,3 % C npu 727°C
26. luarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢a3 B criase ¢ 1,5 % C npu 800° C
27. Jlmarpamma COCTOSIHHSI JIBOMHBIX CIJIABOB C HEOTPAHMYECHHOW pPacTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSIHUU

28. OcoOeHHOCTH PBTEKTUYECKOTO MTPEBPAICHHS TBOMHBIX CIUIABOB

29. KpacHOIOMKOCTb U XJIAJHOJOMKOCTh CTald. [Ipu4YMHBI BO3HUKHOBEHHS M CHOCOOBI
yCTpaHEHHs

30. Kpucramnmm3zanus criaBoB. [IpaBuio da3. [IpaBuino koHIeHTpanuii

31. ATOMHO-KpUCTAJNINYECKOE CTPOCHHE METAJIOB. THUIBI KPUCTAJUIMUECKUX PEIIETOK M HX
XapaKTepUCTUKA

32. 3akoHOMepHOCTH Kpuctaumizauuud. CreneHb NEpeoXJaXIeHUs, YHUCIO IEHTPOB
KpPUCTAIIIN3AIlMU, CKOPOCTTh POCTa KPUCTALIOB. AMOp(HBIE METaILIbI

33. lenaputHas aukBanus. [[pudrHbI BOSHUKHOBEHHSI U CIIOCOOBI YCTpaHEHUs

34. JlepexTsl KpUCTAIIIUYECKOTO CTPOCHHUSA. BIusHUE IUIOTHOCTH AMCIOKAIMI Ha MPOYHOCTH
MaTepuasoB

35. CTpyKTypHBIE IUarpaMMbl YyT'YHOB. BiiusHue cKOpocTH OXJaXIeHUsI U TpadUTH3UPYIOIINX
KOMITIOHEHTOB Ha KpHCTauIn3aluio yyryna. Oroen

36. BiusHue cTeneHM NEpeoxXJaXIEHUs Ha Mpolecc Kpucraumzanuu. CTpoeHHe CIHTKA.
30HanpHas JIUKBAIH

37. BriusiHue CTEeNeHu NepeoxIaXIeHUs Ha BeTMUMHY 3epHa. MoaudunupoBanue

38. OcHOBHBIE BU/IbI XUMUKO-TEPMUYECKON 00pabOTKH, UX OCOOEHHOCTH

39. CtpoeHue 1 CBOWCTBA TPOOCTUTA 3aKaJIKa U TPOOCTUTA OTITyCKa

40. MapTeHCUTHOE MTpEeBpaIlleHUE U er0 0COOEHHOCTH

4]1. Ta30oBble LIeMEHTalMs W HUTpoleMeHTauus. WX cpaBHMTeNbHas OIEHKa M 00JacThb
IPUMEHEHUS

42. IloBepXHOCTHAS 3aKaJIKa, BUJbI U 00JACTU IPUMEHEHUS

43. IlonHas ¥ HENOJIHAS 3aKajKa cTajiei

44. IlemenTanuus. Bunel npornecca, mapamerpsl, 001acTH IPUMEHEHUS U MOJy4aeMble CBOMCTBA
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45. CtpoeHue ¥ CBOMCTBAa MapTEHCUTA 3aKaJIKU U MAPTEHCUTA OTILYCKa

46. IlpeBpaiieHre aycTeHHTa MPH HEMPEPHIBHOM oOxyaxaeHuH. OCOOEHHOCTH MEPIUTHOTO
npespaieHus. CTpyKTypsbl IEPIUTHOTO THUIIA

47. Otnyck. Bunsl otycka. Mi3MeHeHue CTpyKTyphl U CBOMCTB IIPHU OTITYCKE

48. IIpokanuBaeMOCTb U 3aKaJIMBAEMOCTb. PaKTOPBI, BAUAIOLIME HA IPOKAIMBAEMOCTb. BinsHue
IIPOKAJINBAEMOCTH Ha CBOICTBA CTaIH

49. Orxur Il pona, ero Bujibl, UX Ha3HAUYCHUE

50. JIedeKThl 3aKaKu ¥ METOAbI UX MPETYPEHKACHUS

51. TexHonorus nojsiyd4eHus: KOBKOTO 4yryHa

52. Kputnueckue Toukd MH 1 Mk. VX 3aBUCUMOCTb OT COAEp KaHMsI YIJIepoa U JIETUPYIOIINX
3JIEMEHTOB B CTAJIU

53. OcoO6eHHOCTH TEXHOJIOTHH TEPMUYECKONU 00paOOTKHU JHOpATFOMUHA

54. OtnyckHas xpynkocts [ poaa. [IpyunHbl BOSHUKHOBEHUS M METO/IbI €€ YCTPAHEHUS

55. O6paboTka 3aKaJIeHHOHW CTaJIM XOJIOJOM

56. OcOGEeHHOCTH TEXHOJOTUN TEPMUYECKOM 00pabOTKK OBICTPOPEKYILEH CTaIn

57. Kputuueckue Touku Al, A3, Acm. [IpeBpalienus B cTanu npu 3TUX TeMIepaTypax

58. Ynyumenne. CTpoeHHE U CBOMCTBA COPOHTA OTIYCKA M COPOUTA 3aKAJIKU

59. TloBepxHOCTHAs 3aKajKa: ra3omiaMeHHas u 3akaika TBYU

60. [IpeBpamieHus npu OTIYCKe 3aKAJICHHOW cTanu. Buael oTycka

61. CriocoObl 3aKaliki: HeMpepbIBHAs, IPEPHIBUCTAs, CTyIIEHYaTasl, U30TepMHUYECcKas

62. OcoOEHHOCTH TEPMUUIECKON 00paObOTKH JIETUPOBAHHBIX CTAJICH

63. OTXUr W HOpManu3alMs CTaau. PeXWMBIL, XapakTepUCTUKA IOJYy4aeMON CTPYKTYpbl H
CBONCTB

64. Haksen u pekpuCTaUIM3aIs METAIIIOB

65. Harpes ctanu. Hacnencteennoe 3epHo. [leperpes u nepexor

66. OTxur | poaa, ero Bubl, UX HA3HAYCHUE

67. AzotupoBanue. [TapameTpsl mporiecca, CBOKWCTBA U 00JIaCTH TPUMEHEHUS

68. Buapl TepMudeckoit 00paboTKH, UX Ha3HAYCHUE

69. 3akanka crtanu. OnpeneneHue 3HAYEHUN OCHOBHBIX IMApaMETPOB: TEMIIEpaTypbl Harpena,
JUINTEJIbHOCTh HarpeBa, CKOPOCTU OXJIAXKICHUS

70. 3akajgo4HbIe CpeJibl, OCHOBHBIE TPeOOBAHUS K HUM

71. Ortnycknas xpynkocth II poma. IlpuunHbI BO3HUKHOBEHHSI U METOJbI €€ YCTpaHCHHS U
MpEeAYNPEXKICHUS

72. HutpouemenTanus. [TapameTpbl mporiecca, CBOMCTBA U 00JaCTH TPUMEHEHUS

73. InarpaMMa “30T€pMHUYECKOTO MIPEBPALICHUS ayCTEHUTA.

75. PacmmdpoBare mapky metamonpoaykiuu: XBI' u mate ee xapakTepucTHKy (Ha3BaHUe,
Ha3Ha4YeHHEe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

76. PacumdpoBars mapky metamnonpoaykiuu: LIIX15 u nate ee xapakrepucTuKy (Ha3BaHUE,
Ha3Ha4YeHHE, CBONCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

77. PacumdpoBarh Mapky Mmetamtonpoaykiuu: J[18 u maTe ee xapakTepHCTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBONCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

78. PacmmdpoBarh MapKy MeTaJUIONpOAyKIMH: AMr M AaTh ee XapakTepUCTHKY (Ha3BaHUe,
Ha3HauyeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

79. PacmmdpoBaTh MapKy METAJUIONPOAYKIMM: Y8 M JaTh €€ XapaKTepUCTHKY (Ha3BaHUeE,
Ha3HayeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHU

80. BnwusHue Jerupylomux 3JIEMEHTOB Ha MOJUMOpGHOE TMpeBpallleHue  Kelesa.
Knaccudukarus 1erupoBaHHbBIX CTalei

81. PacumdpoBars mapky meramtonponykuuu: BK8 u gate ee xapakTepucTuky (Ha3BaHue,
Ha3Ha4YEHHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

82. OcHOBHBIE TMOKazaTenu (PU3UKO-MEXaHUUYECKUX CBOMCTB MaTepuajoB M METOJbl HX
onpenenenus (HB, HR, HV, oB, oT, 8, KCU)
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83. PacumdpoBarh Mapky MeTayuionpoaykiuu: ber3mnc u gath ee XxapakTepuCTHKY (HA3BaHHE,
Ha3Ha4Y€HHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTUHN)

84. Pacmudposare Mapky mMetamtonpoaykuuu: CU1S5 u nate ee xapakTepuUCTHKY (Ha3BaHHE,
Ha3HAYEHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPhI U TEXHOJIOTHH

85. PacmmudpoBare Mapky Merawtonpoaykiuu: Crans 45 W JgaTh €€ XapaKTePUCTUKY
(Ha3HayeHUE, KadyecTBO, MecTomnojoxeHue Ha jauarpamme Fe-C, cTpykrypa, 0ocoOeHHOCTH
TEXHOJIOTUN)

86. PacmmdpoBare mapky wmetamonpoaykiuu: 12X18HIOT u nmaTe ee XapaKTepUCTHKY
(Ha3BaHMe, HA3HAYCHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPBI H TEXHOJIOTHH )

87. PacmmudpoBare Mapky Merautonpoaykiuu: P18 u mare ee xapakTepucTwky (Ha3BaHHE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUN)

88. Pacmudposars mapky metamnonpoaykiuu: 110I°13J1 u nate ee xapakTepuCcTHKY (Ha3BaHUE,
Ha3Ha4YeHHUe, CBONCTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

89. Pacumdpoars mapky meramionpoaykuuu: bpO®d6, 5-0, 15 u mare ee XapakTEepPUCTHKY
(Ha3BaHUe, HA3HAUEHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)

90. MukpoMexaHuKa KOMIIO3UIIMOHHBIX MAaTepUalOB C BOJOKHHUTBHIM  HANOJHUTENIEM.
Kputnueckast yrHa BojgoKHa. AJJIMTUBHOCTh CBOMCTB KOMIIO3UTA

91. PacumdpoBats Mapky Mmetamuonponykuuu: 25XI'T u gate ee XapakTepucTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBONCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

92. PacumdpoBars Mapky Metamonpoaykuuu: 08X13 u naTh ee XapakTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBONCTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTUHN)

93. Turan u ero cmaBel. CBOWCTBA U 001aCTH IPUMEHEHUS

94. BeicokoTemiiepaTypHble MaTepHuaiibl. JKapoCTOMKOCTh U )KapONpPOYHOCTh

95. MaruuroTBepable M MarHuTOMsArkhe marepuansl. KospuutuBHas cuna. Dakropsl,
BIIUSIOLIME HA MarHUTHBIE CBOMCTBA MaTepUalioB

96. PacmudpoBare Mapky wmetamtonponykiuu: 38XMIOA wu nmate ee XapaKTepHUCTHKY
(Ha3BaHUMe, HA3HAYCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPhI M TEXHOJIOTHH)

97. PacmmdpoBaTh Mapky MmeTtaymtonpoaykiuu: AJI2 u nmaTe ee XapakTepHUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBONCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH

98. PacmmdpoBats Mapky metautonpoaykiuu: KU 30-6 u nate ee xapakTepucTHKY (Ha3BaHHUE,
Ha3Ha4YeHHe, CBONCTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

99. PactmmdpoBats Mapky metaimonpoayknuu: bpC30 u mate ee xapakTepHCTHKY (Ha3BaHUE,
Ha3Ha4YeHHEe, CBONCTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

100. PacmudpoBare mapky wmetammonponayknuu: BY 120-4 m mate ee XapaKTepUCTUKY
(Ha3BaHUe, HA3HAUEHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

101. PacuudpoBars mapky metamionpoaykuun: BCt3cn u AaTh ee XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHH)

102. PacmmdpoBare Mapky mertamuionponykuuu: Cranp 08km M JaTh €€ XapaKTEPUCTHKY
(Ha3HaveHHe, KAYeCTBO, MECTOMOJOKeHHe Ha nuarpamme Fe-C, cTpykTypa)

103. PacmmdpoBats Mapky MeTtaiionpoaykiuu: CT3Kn U AaTh €€ XapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHE, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHH)

104. PacumdpoBars Mapky Metamutonpoaykuun: TT8K6 u 1ate ee XapakTepucTHKY (Ha3BaHMUE,
Ha3Ha4Y€HHUEe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

105. PacmmdpoBate Mapky Mertaonpoaykiuu: JI70 u naTh ee XapakTepUCTHUKY (Ha3BaHME,
Ha3Ha4y€HUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTHH

106. PacmmdpoBars Mapky meramionpoaykuuu: bpb2 u natek ee xapakrepucTHKy (Ha3BaHHE,
Ha3Ha4YEHHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

107. PacimmdpoBaTe Mapky MeTasionpoaykuuu: Y12A u nath ee XapakTepUCTUKY (Ha3BaHMUE,
Ha3HAuYEHHUE, KauecTBO, MecTomoyiokeHue Ha auarpamme Fe-C, cTpykTypa, OCOOEHHOCTH
TEXHOJIOTHH)

108. Cranu A5 WTaMIIOBOIO HHCTPYMEHTA XOJIOAHOTO U TOpSYero 1eOpMUPOBAHUS
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109. PacmmdpoBats Mmapky meramtonponykiuuu: Crans 30A U 1aTh €€ XapaKTePUCTHKY
(Ha3BaHUE, HA3HAUYEHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTHH)

110. PacumudpoBars mapky Metaimionpoaykiun: T15K6 u nath ee xapakTepucTHKy (Ha3BaHHUE,
Ha3Ha4Y€HHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTUHN)

111. MaprencutHo-cTapetomue crainu. CocTas, TEXHOJIOTHSA, CBOMCTBA

112. Hanomatepumanel. OOmasi XxapakTepucTuka. |eomeTpuyeckne mapaMeTpbl HaHOYACTHUIL
N3menpuenue yactui. Crenenpb aucrnepcHocTy. Kputnueckuil quaMeTp HAaHOYaCTHULL.

113. Xumuyeckue CBONCTBA HAHOYACTHIL MAaIIMHOCTPOUTEIIFHOE MPUMEHEHWE HAHOYACTHII.
MeaunuHckoe npuMeHeHre HanoyacTul. Hanosnexrponuka

3ananus 11 KOHTPOJILHOM padoThI

0 JUCHHUIUIMHE «MaTtepraloBEICHUE»
(HaI/IMeHOBaHI/Ie Z[PICI_II/II'IJ'[I/IHLI)

- OLICHKAa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, €CIM CTYACHT BBINOJHUI BCE
MPEeIOKEHHBIE 3aJaHuUs U HE JIOMYCTUJT CYIIIECTBEHHBIX OIMHO0K;

- OLIEHKa «XOpOIIO» BBICTABIISIETCS CTYAEHTY, €CJIU CTYIEHT BBIMIOJIHUI BCE
MIPEITI0KEHHBIC 3aJIaHUH, HO JIOMYCTHII 1-2 CyIEeCTBEHHBIC OIIHOKH;

- OLIEHKA «YIOBJIETBOPUTEIBHO», €CIIUA CTYJEHT HE BBITIOJHUI MOJTHOCTHIO OJHO
3aJIaHue;

- OLIEHKA «HEYAOBJIETBOPUTEIBHO) €CIU CTYACHT HE BBIIOJIHWII MOJHOCTHIO JIBA
3aJIaHus.

Tema «YTaepoauCThIe CTaIN U UyT'yHBI»

[Tpumepsl 3agaHuit

3AJJAHUE Ne 1

1.Hauepture B MacmTa®e auarpaMMy COCTOSIHUSL KeNe30-YIJIEPOJUCTBIX CIIJIaBOB Ha
CTaHJAPTHOM OJlaHKe, MOCTaBbTe OyKBEeHHbIe 0003HaueHus. HazoBure a3bl U cTpyKTypHbIE
COCTaBJISIONIME B KaX 101 061acTu Auarpammsbl ((pasbl 3aKI0UUTE B KBaJpaTHbIE CKOOKH)

2. B xakux npenenax usMeHsiercs xumudeckuil coctaB (%C) aycTteHMTa NIpu NEPBUYHOM
Kkpuctaymmsauuu cmasa ¢ 1,8 %C? Kak Ha3pIBaeTcs 3TOT CIUIaBa U KAaKYyI CTPYKTYpPy UMEET
IIPY KOMHATHOM TEMIIEPAType B COOTBETCTBUU C TUArpaMMOM Kee30-yriaepoa?

3. Hanmmure cxemy mpeBpaieHus ais cranu, cogepxkaieit 0,8 %C npu temneparype 727°C.
Vkaxure xumuueckuil cocraB (%C) g ¢a3, ydyacTBYOUIMX B 3TOM IpeBpamieHuu. Yto
MPEJCTABIAIOT cO00i 3TH (Pa3bl, KaKyl0 UMEIOT KPUCTANIMYECKYIO PEIIETKY U CBOMcTBA?

4. Nana cranp Mapku Y10A. YkaxuTe Kjacc 3TOH cTalM MO KadyecTBY (OOBIYHOTO KadecTBa,
KayeCTBEHHAasl, BICOKOKAYECTBEHHAs), a TAaKXKe CpeJHee COJIepXKaHHe YIJeposa U CTPYKTYpPY
9TOW CTay MPU KOMHATHOM TEMIIEPAType B COOTBETCTBUU C JUArPaMMOM XKeEJIe30-yIIepO.

5. Mana ctans Mapku bCTSkn. Ykaxure ee KauecTBO, YTO 03HAYaIOT OYKBBI M LU(PHI BXOAIINE
B MapkupoBKy. [1o kakuM moxa3zaTensiM (XMM. COCTaB, MEXaHMUECKHE CBOMCTBA) MPOU3BOJUTCS
KOHTPOJIb 3TOM cTanu?

3AJJAHUE Ne 2
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1. Hauepture B MacmTalOe auarpaMMy COCTOSIHHS JKEJI€30 - YIJICPOJUCTHIX CIJIaBOB Ha
CTaHJapTHOM OJIaHKe, MOCTaBbTe OyKBEeHHBIE 0003HaueHus. HazoBute (a3sl M CTPYKTYpHBIE
COCTaBJIAIONINE B KaX 101 001acTu aAuarpammal ((pasbl 3aKiI0UUTE B KBaJpAaTHBIE CKOOKH)

2. Kakue ¢a3pl BXomaT B cocTtaB nepiura? JlaiiTe XapakTepuCTHKY 3TUX (a3 U YKaKHUTE
KOHLIEHTPALIMIO B HUX YIJIEpoja IpU KOMHATHOM TeMIlepaType

3. CmnaB coxepxut 5 %C. Onpenenure KOHIEHTpanuio yriepoaa B ¢azax nmpu 1000°C. Kax
Ha3bIBAETCS 3TOT CILIaB?

4. Nan gyryn mapku CH15. Uro o6o3Ha49aroT OyKBHI M U(PHI, BXOAAIIHE B MapKUpoBKY? Kakas
¢dopma rpaduta B 3TOM UyryHe?

5. HMana cranp Mapku Y10A. Vkaxute kiacc 3TOM CTajau HO KayecTBY (OOBIYHOTO KauecTBa,
KaueCTBEHHas, BHICOKOKAYECTBEHHAsI), a TaKXKE CpPEJHEE COJIEp’KaHUE Yriepoda U CTPYKTypy
3TOM CTay MPU KOMHATHOM TeMIepaType B COOTBETCTBUH C JUArpaMMoi Kelle30-yriepo

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIETO
o0pazoBaHus
MOCKOBCKHY MTOJIUTEXHUYECKUN YHUBEPCUTET
HanpaBnenne noAroToBKM:

23.05.01 HABEMHBIE TPAHCITOPTHO-TEXHOJIOTMYECKUE CPEACTBA
OII (npodmip): «KoMnbrOTepHBIH HHXUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kadenpa: «MarepuanoBenenue»

(nHanMeHoBaHue Kadepbl)

Henosas (posieBasi) urpa Nel

M0 JUCHUIUIMHE «MatepuaioBeeHUE»
(HaMMEHOBaHHUE AUCIUILIIHBI)

1 Tema (mpo0JieMa) MaKpPOQHATUS CTAMH. .. ..vunreeeennneeennnneeennnneenns
2 Konuenuusi Urpbl: MPOBEJICHUE UCCIICIOBAHNS TEMILUIETA PENIbca, MaKpouuInuda AeTalu,
3akaneHHoi TBY, makponumda cBapHoro coequnenus. [1o kaxaoMy oOpasiy onpenensieTcs
METO/IMKa TPABJICHUS, OITUCHIBAETCS BBISIBIICHHAS! CTPYKTYpa
3 Posiu:
- .cHagAIBHUK OTK Lo ;
S Y4317 087 3 (6160) (531 (01321 {1/ S0 ;
4 Oxunaemblii () pe3yabrar (bl) JCIACTCS 3aKIIIOUCHUE O MIPUEMKE ACTaTN C TEXHUYECKUM
000CHOBAHHE MPUHATOTO PEIICHHS ...'vvveenereennnnnns.

- OLIEHKA «3a4TEHO» BBICTABIIACTCS CTYACHTY, €CIIU CTYJACHT 0€3 OMIMOOK ONpeAesieT METOAUKY
TPaBJICHUSI, OTICHIBACT BBISBICHHYIO CTPYKTYPY, MPAaBUIBHO JIEJIaeT 3aKII0OYEHHE O Ka4eCTBE
UCCIIeTlyeMOU JIeTanu,

- OLIEHKA «HE 3aUTEHO» BBICTABIISICTCS CTYICHTY, €CJIH CTYJICHT HE BJIaJeeT METOAUKON
TPaBJICHUS, HE MOXKET MPABUIHHO UACHTUQPUIIMPOBATH UCCIAEAYEMYIO CTPYKTYPY. ..........

CocraButens ITpoxoposa A.H.

(moxmcs)

« » 20 .
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HenoBas (poseBast) urpa Ne 2

Mo JUCHUIIJIMHE «MaTCpI/IaJIOBCI[CHI/IC))
(HaUMEHOBaHUE JAUCLUILIMHBI)

1 Tema (mpo0sieMa) 3aKaaKa U OTITYCK CTAIMH . ... uuveneeeneeenneennneenneannnss

2 KoHuenuus urpsbl onpeeneHue ONTUMaIbHON TEMIIEpaTyphl 3aKaJIKU CTaIN 45 U 3HaUEeHUS
KPUTHYECKHUX TOYEK, YCTAHOBJIEHUE BIMSIHUS CKOPOCTH OXJIAXKICHUS Ha TBEPIOCTh, U3yUECHUE
MUKPOCTPYKTYpBI CTaJIel Iociie TepMUYECKO 00paboTKU

3 Poau:

-.oHavanmbHUK LIBJT ..o ;

SR %12 v {95 (50) S 07 (V081 [ (0):X: YU 1 PR ;

4 Oxunaemblii (e) pe3yabTat (bl) JETACTCS 3aKITIOUYEHHE O COOJIIOICHUH MPABHIIBHON
TEXHOJIOTUU MPU MPOBEICHUH 3aKAIKH CTATM 45......oooiininenen

- OLIEHKA «3a4TEHO0» BBICTABIIETCS CTYACHTY, €CIIM CTYAECHT 0€3 OIIMOO0K OMUCHIBAET
MIpEeBPALIEHUS, IPOUCXOISIINE MPH 3aKaJIKe CTallU; 1aeT PEKOMEHAINH 110 PeXUMaM 3aKalKu
ctanu 45;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CJIM CTYJIEHT JI0MyCKaeT rpyOble OIUOKN TMpHU
OTMCAHNU TPEBPAICHHUN, TPOUCXOASIINX NP 3aKAIKE CTAJH; 1aeT HeNpaBUIIbHbIE
PEKOMEH/IAlNY 110 PEKUMAaM 3aKAJIKK cTann 45

CocraBurenb ITpoxoposa A.H.

(noamuce)

« » 20 1.

OO0pa3ubl BonpocoB u3 GpoHIa TeCTOBBIX 3aJaHU

Tema: «MuUKpoOaHAIN3 CTATI)

3aganue Ne 1

1. IlpurorosiieHrEe MaKpOILIU(a BKIIOYACT ONICPAIIHH:

a) Mex. oOpaboTka, numrdoBaHue, MoaupoBanue; 6) Mex. o0paboTka, numMpoBaHUE, TPABICHUE;
B) Mex. 00paboTKa, OJUPOBAHKE, TPABICHUE

2. B nedopmupoBannom crutaBe 3HaueHne KCU u & B0k BOJIOKHA:

a) BBIIIE; 0) HIKE; B) OJMHAKOBBI

3. Coeaunenue cepeOpa BXOAUT B COCTAB PEAKTHUBA:

a) U1 rryOokoro TpaeieHus; 0) baymana; B) I'eitna

3amanue Ne 2

1. IIpu oxnaxkIeHUHU CIMTKA 00pa3yeTcsl 30Ha KPYMHBIX OPHEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAKJICHHH; 0) MPU HAMPABICHHOM OTBO/IE TEIJIa; B) MPH MEVIEHHOM
OXJIKAEHUH

2. Hanuuue Ha MOBEPXHOCTH M3JI0Ma YYaCTKOB C OJIECTSIICH U IIEpPOXOBATON TOBEPXHOCTHIO
XapakTepHO JJIs:

a) KPUCTAJUIMYECKOTO U3TI0Ma; 0) BOJIOKHHUCTOTO U3JI0Ma; B) YCTAIOCTHOTO M3JIOMa

3. HarpeB ucnomnb3yroT B mpoiecce:

a) TTyOOKOTO TpaBJieHwus; 0) TpaBJIeHHE peakTUBOM baymaHa; B) TpaBieHue peakTuBoM I eiiHa;
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3amanue Ne 3

1. lenapuTHOM JIMKBUJAIIMEH HA3bIBACTCS:

a) HEOTHOPOTHOCTh XUMUYECKOTO COCTaBa B 00bEME OHOTO 3epHA; 0) OTHOPOTHOCTH
XMMHMUYECKOTO COCTaBa B 00bEME OJITHOTO 3€pHA; B) HEOJHOPOIHOCTh XMMHUYECKOTO COCTaBa B
o0beMe CIuTKa

2. B nepopMupoBaHHOM CILIaBe 3HAYCHUE Gy BJIOJIb BOJIOKOH IO CPABHEHUIO C TIOMIEPSUHBIM
HaIpaBJICHUEM:

a) BBIIIE; 0) HUKE; B) OJMHAKOBBI

3. B uznome nposiBisieTcs 30Ha J0JI0Ma:

a) B KpUCTAJUINYECKOM; O) B BOJIOKHUCTOM; B) B YCTaJIOCTHOM

3amanne Ne 4

1. JInukBuaanuen Ha3bIBaeTC:

a) OJTHOPOJTHOCTh XMMHUYECKOTO COCTaBa; 0) HEOHOPOJHOCTh XUMHUUECKOTO COCTABA; B)
HEOTHOPOTHOCTh MEXaHUYCCKUX CBOMCTB

2. Cepa HaxOIUTCS B CTAJIA B BUJIC

a) MnS; 6) MnSOs; B) H2S

3. ®pakrorpadueil Ha3pIBAIOT U3yYEHUE:

a) u3noMa sietanu; 0) Makponumda; B) 1eI0u JeTanu

3ananue Ne 5

1. JlerkorutaBkue MPUMECH KOHIICHTPHUPYIOTCS B:

a) TIIaBHBIX OCSX JIEHApUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEXKAY 3€pHAMH MeTajlia
2. Kpucramimdeckuil u3JIoM CIlJlaBa CBUAETEIbCTBYET O:

a) XpYIKOM Pa3pyIIeHUH; 0) BI3KOM pa3pyllIeHUH;

3. IIpenen mpoyHOCTH CIUTaBa MPH PACTHKEHUH 0003HAYAIOT:

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

3ananue Neb

1. [ImacTUYHOCTH cIIjIaBa XapaKTepPU3YIOT:

a) MpeesioM IPOYHOCTH MPHU PACTIKEHUU; 0) OTHOCUTENBHBIM YUIMHEHUEM P PACTSKEHUU; B)
K03 (HUIIMEHTOM yIapHOH BA3KOCTH

2. B cocraB peakrtuBa ['eiiHa BXOIUT:

a) CepHas KUCI0Ta; 0) COsTHAs KMCIIOTA; B) XJIOPUCTHI aMMOHUI

3. BOJIOKHHUCTBIN U3JI0M CIIaBa CBUJIETEIILCTBYET O

a) XpYIKOM pa3pylIeHuu; 0) BA3KOM pa3pyIlIeHUH

3ananue Ne7

1. BOJIOKHHCTBIN U37I0M UMEET IIOBEPXHOCTh

a) IEepoXoBaTyko; 0) OIECTANIYIO 3ePHUCTYIO; B) MAaTOBYIO

2. MakpoCTyKTypoOii CIjlaBa Ha3bIBaeTCs:

a) CTPYKTypa, pa3Inyumast 1oJi 3IeKTPOHHOM MHKPOCKOTIOM; 0) CTPYKTypa, pazaudumast 1o
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYPa, Pa3InuuMasi HEBOOPYKEHHOM I1a30M

3. VnapHast BA3KOCTb IIPOKaTa B HAMPABJIEHUAX BIOJb U MOTEPEK BOJIOKOH

a) pasnuyaercs B 2 pasa; 0) paznudaercs B 10 pa3; B) He oTMyaercs

3ananue Ne 8

1. IIpeaen mpoYHOCTH MpOKaTa B HANPaBIEHUSIX BIOJIb U MONEPEK BOJIOKHA
a) pasnuyaercs B 2 pasa; 6) paznuyaercs B 10 pa3; B) He oMyaercs

2. 3epHO MeTaIa SIBISETCSA:

a) KpUCTAJUIOM; 0) KPHUCTAJUIUTOM; B) HEHTPOM KPUCTAIITH3ALNH

3. TpaBnenue Makpouuda
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a) oOecIBeYMBAET MOBEPXHOCTH CIUIABA; 0) BBISBISIET HEOAHOPOTHOCTh MAKPOCTPYKTYPHI; B)
MOJUPYeT NUTH()OBAHHYIO TOBEPXHOCTh

3amanue Ne 9

1.Menko3epHHCTast CTPYKTypa B IUTOM MeTailie 00pazyercs

a) Ipu OBICTPOM OXJIAXKJICHHUHU; 0) TIPY MEUIEHHOM OXJIKICHUH; B) IIPH HAIPABICHHOM OTBOJE
Teria

2. JIuxBuganuen Ha3bIBAOT:

a) HEOJTHOPOJHOCTh XUMHUYECKOTO COCTaBa; 0) KpUCTAJUIM3AIIMIO CIUIaBa; B) BEJIUYHHY 3€PEH
MeTajuia

3. Koaddumment ynapHoii BI3kocTH 0003HAYAIOT

a) of; 6) 6; B) KCU

3amanne Ne 10

1. Konenuarsrii Ban JIBC pekoMmeH1yeTcsi M3roTaBInBaTh:

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

2. Bonoxuucras cTpykrypa 1e()OpMHUPOBAHHOTO METAJIA BBISIBIISIETCS] PEAKTHBOM:
a) mmyookoro Tpasienus; 0) baymana; B) ['eiina

3. [Ipenen Npo4YHOCTH PHU PACTIKEHUNA UMEET PA3MEPHOCTh
a) MIla; 6) %; B) JIx/cm?

3ananue Nell

1. 30HaNBbHYIO JUKBUIAILUIO MOXKHO YCTPAHHUTH

a) OT)KUTOM; 0) 00paOOTKOM TaBICHUEM; B) HEB3S

2. KoadurmenT ynapHoit BI3KOCTH UIMEET Pa3MEPHOCTh

a) MI1a; 6) %; B) JIx/m?

3. Bs3koe pa3pyllieHue XapaKkTepu3yeTcs:

a) KPUCTAJUIMYECKUM H3JIOMOM;

0) BOJIOKHUCTBIM H3JIOMOM

3aganue Ne 12

1.MuHMManbHbBIE IPEMECH cepbl U Pocdopa COMCPIKHUT:

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

2.JleHipuTHAS JIMKBAIMS BBISBIISICTCS METOJIOM

a) ryookoro TpaBiieHus; 0) baymana; B) ['eiina

3. OCHOBHBIMHU XapaKTEPUCTHKAMU (PU3UKO-MEXaHNUYECKHX CBOICTB CILIABOB SIBISIOTCS
a) o-1,a,A; 6) 6f,6,KCU; B) ocuc,y,p

3amanue Ne 130

1. Ycagounas pakoBHHA CIUTKa (popMupyercs B:

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

2. Jlng MakpoaHaiu3a CJIMTKOB U IIpoKaTa MPUMEHSIOT:

a) m1yOoKoe TpaBieHue; 0) TpaBlieHHe peakTuBoM baymaHa; B) TpaBieHue peaktuBoM [ eiina
3. JIEeHApUTHYIO JIMKBUAIMIO MOKHO YCTPAHUTh:

a) 00paboTKOI MaBieHrneM; 0) OT)KUTOM; B) HENb3s

Bamanue Ne 14

1. Jlyst BBISIBTICHHSI pacpeieNICHUs! CEPhI B CTAIU MPUMEHSIOT

a) mTyOoKoe TpaBlieHHe; 0) TpaBJeHHe peakTHBOM baymaHa; B) TpaBjieHUe peakThBoM [ eifHa

2. YcajodHas pakoBHUHA CIUTKA (popMUpYeETCS:

a) B HaJaJe mpoliecca KpucTayuim3aum; 0) B KOHIIE Mpoliecca KPUCTAIM3AlluY; B) B TIPOIECCe
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OXJIXKICHHS CIUTKA
3. Xa0oTH4HYI0 OPUEHTALUIO 3¢peH B | 30HE CIMTKA 00YyCIIaBINBAIOT

a) HEOTHOPOIHOCTBIO pelbeda H3JI0KHHUIIBI; 0) BEICOKAsE CKOPOCTh OXJIAXKICHUS; B)
HaIIPaBJIICHHBIN TEIIOOTBOJ

3ananue Ne 15

1. JInst BISIBIICHUSI pacIIPEESICHUs CEPbl B CTAJIM IPUMEHSIOT:

a) m1yOOKoe TpaBiieHue,; 0) TpaBlieHHE peakTHBOM baymaHa; B) TpaBieHue peakTuBoM [ eitHa

2. YcajouHasi pakoBUHA CIIUTKA (POPMUPYETCS B:

a) HavaJsie mpolecca KpucTain3aiuy; 0) KOHIIE MpoIecca KpUCTAILTU3AINH; B) MPOIECCe
OXJIQXKJICHHSI CIIMTKA

3. XaoTu4yHyI0 OpUEHTAIINIO 3€peH B | 30HE CITUTKA 00yCIaBIUBAIOT

a) HEOTHOPOTHOCTD pelibe(da N3JIOKHUIIBL; 0) BRICOKAsE CKOPOCTh OXJIAXKICHUS; B) HAITPABICHHBIN
TEIUIO0TBO/T

3amganue Ne 16

1. Kakoil Bua n310Ma BO3HUKAET P MHOTOKPATHBIX TOBTOPHO-IIEPEMEHHBIX Harpy3kax?

a) YCTaJOCTHBIH; 0) BSI3KHIA,

2. JIns MakpoaHalin3a CBapHOTO COENUHEHUS UCTIOIb3YIOT

a) TpaBieHHe peakTBoM baymana; 0) TpaBneHue peakTuBoM [ eiiHa; B) yOOKO€ TpaBieHHE
3. Kuakuit MeTa o OTHOLIEHHUIO K TBEPIOMY METAILITY UMEET YIEIbHbBIN 00beM:

a) OoJpIIMii; 0) MEHBIIUI; B) paBHBIH

3aganue Ne 17

1. Kakyto CTpyKTypy UMEET CTalIbHOU CIUTOK?

a) BOJIOKHHUCTYIO; 0) IEHIPUTHYIO

2.J1ns1 BBIABIIEHUS pacmpeneneHus yriepoaa u gocdopa B cTanu MpUMEHSIOT:

a) nryOboKkoe TpaBiieHHe; 0) TpaBieHHe peakTuBoM [ eitHa; B) TpaBieHue peakTuBoM baymana
3. brecTiyro NOBEpXHOCTh UMEET:

a) KPUCTAJUIMYECKUH U3JI0OM; 0) BOJIOKHUCTBINA U3JIOM

3aganue Ne 18

1. Ilpu riryOOKOM TpPaBJICHUU HCIIOIB3YIOT:

a) COJISTHYIO KHUCJIOTY; 0) CEpHYIO KHCIIOTY; B) XJIOPUCTBIN aMMOHHUIA

2.B ycnoBHsIX HaIPaBICHHOTO TEIUIOOTBOAA (DOPMHUPYETCS:

a) 30Ha MEJIKMX PaBHOOCHBIX 3epeH; 0) 30Ha KPYITHBIX OPUEHTHPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PAaBHOOCHBIX 3€pCH

3.XpyIKoe pa3pylieHHe XapaKTepH3yeTCsi:

a) BOJIOKHUCTBIM U3JIOMOM; 0) KPUCTAITHYECKUM H3JIOMOM

3ananue Ne 26

1. Cynbua mapranima npu temneparype Boime 1000 C:

a) MIacTH4eH; 0) MIABUTCS; B) XPYIOK

2. Yro Takoe XJ1aJIHOJIOMKOCTB:

a) OXpyIYMBaHUE MaTepuasa Npy HU3KUX TeMIeparypax; 0) MpoYHOCTh MaTepuaa Ipu HU3KUX
TeMmIeparypax; B) yMEHbLIEHUE TBEPAOCTH NPH HU3KUX TeMIepaTypax

3. YTo Ha3bIBAIOT CTPYKTYpPOIl MaTepuana:

a) BUIMMOE CTpOeHUE; 0) HalTMuue TPEIHH; B) IIEPOXOBATOCTh MOBEPXHOCTH

Tema: «MUKpoaHaIH3 CTAIN»
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3ananue Ne 1

1. UTo Ha3bIBaeTCs CTPYKTYpOi Marepuaina’?

a) LIEpPOXOBATOCTh MIOBEPXHOCTH; 0) BUAUMOE CTPOCHUE; B) HAIMUUE TPELIUH

2. Yro Takoe XJIaJHOJIOMKOCTb?

a) YMEHbIIIEHUE TBEPOCTHU IPU HU3KUX TeMIIeparypax; 0) OXpylmuyuBaHUE MaTepHasa Mpu
HU3KHUX TEMIepaTypax; B) MPOYHOCTh MaTepualia Mpy HU3KUX TEMIIepaTrypax

3. Hanbonee GrmaronpusiTHBIM cOYeTaHHEM (PU3UKO-MEXaHUYECKUX CBOMCTB 00JIaIat0T

a) KPYITHO3EPHUCTHIE; 0) MEITKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCAT OT BEJIMUMHBI 3€pHA

3amanue No 2

1. Ilpu kakoM yBeJIUYEHUHU U3YIAIOT MUKPOCTPYKTYPY?

a) menee 100 pa3z; 6) 6omee 50 pa3; B) HEBOOPYKEHHBIM TJ1a30M

2. Kakoit XuMHU4YeCKHI JIEMEHT BBI3BIBAET XJIATHOJIOMKOCTH?

a) cepa; 0) hocdop; B) yrieposa

3. YBenuueHne HoMepa O3Ha4YaeT Cieyrollee N3MEHEHNE BEIMUMHBI 3epHa
a) yBeslMueHue; 0) yMEHbIICHNE; B) HE O3HAYaeT

3ananue Ne 3

1. Ha xakom mpuHIuIe paboTaeT MeTauiorpapuaecKuii MUKPOCKOTT?

a) TIPOXOKJICHUE CBETA Yepe3 MaTepuall; 0) OTpaKEHHE CBETa MaTepUaioM; B) MarepruaioM
2. Kakoii XUMHYECKHI AJIEMEHT BbI3BIBAET KPACHOIOMKOCTD CTAJIH?

a) yrepon; 0) cepa; B) hocdop

3. CKOJIbKO HOMEPOB COJEPKUT IIKAJIa OLIEHKU BEJIMYUHBI 3€pHA CTAIINA?

a)7;6) 10;B) 5

3amanue Ne 4

1. Kak onpenenuTh yBeIUYE€HHE MUKPOCKOTIa?

a) (yBenm4eHHe oKyisipa) — (yBenuueHrne oObeKkTrBa) =; 0) (yBelIMueHue OKyisipa) +
(yBenuueHnue oObeKTHBA) =; B) (YBEIMYCHHE OKYJsipa) X (yBelMueHUEe 0ObEKTUBA) =

2. YTo Takoe KpaCHOJIOMKOCTb CTaJIN?

a) moteps mpouHocTH npu Harpese Boimie 1000°C; 6) oxpynmuuBanue rnpu Harpese Boime 1000°C;
B) IIPOYHOCTH MPHU BBICOKUX TeMIIepaTypax

3. Kak O1IeHUMBAaIOT BEJIMUMHY 3€pHA CTaIu?

a) IyTeM TpaBJIeHUs MUKponumkda; 6) MmyTeM CpaBHUBAHUS C 3TAJIOHOM; B) ITyTEM
OTpa)kaTeIbHON CIOCOOHOCTH

3amanme Ne 5

1. Yro o3Hauaer 3anuch x507

a) yBenuuenue 6oinee 50 pas; 0) yBenuuenue B 50 pa3; B) yBenuueHnue menee 50 pas

2. MoxHO 11 BU3yallbHO 0O0HapYKUTh hocdop B cramu?

a) na, mpu coaepkanuu 6omaee 1,2%; 0) na, npu conepxkanuu menee 1,2%; B) HeT, IpH JII0OOOM
COJIep )KaHUHU

3. Kak BBIABISIOT TpaHULIBI 36pEH MeTasuia?

a) IMMyTeM CPaBHEHHUS C 3TAJIOHOM; 0) IMyTeM TPaBJIEHUS MUKPOILIH(A; B) METOJOM XUMHUECKOTO
aHanm3a

3ananue Ne 6

1. Yto Takoe pazpemiaromiasi criocoOHOCTh MUKPOCKoTa?

a) MUHUMAaJIbHOE PACCTOSIHUE MEXKIY IByMsI BUAMMBIMH Pa3/IeIbHO TOUKaMK; 0) MaKCUMaIbHOE
paccTosiHuEe MEXAy IBYMS BUAUMBIMU Pa3elIbHO TOUKaMU; B) YBEIHMUEHHE MUKPOCKOTIA

2. B kakom Buze HaxoauTcs Gocdop B cramu?

a) B BUJIE TBEPOI0 pacTBOpPa MpH JItOOOM Co/IepKaHUM; 0) B BUAE XMMHUYECKOTO COSTUHEHUS
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Bhiie 1,2%; B) B Buae TBEpaoro pacteopa ao 1,2%
3. Yrto Takoe 3BTEKTUKA?
a) JIErKOIUIaBKasi CMECh; 0) XUMUYECKOE COETMHEHHE; B) TBEP/bII pacTBOP

3ananue Ne 7

1. Uto Takoe perumka?

a) BUIMMOE CTPOCHHUE MarepHaia; 0) Clenok peiabeda moBepxHOCTH; B) GpoTorpadust
IIOBEPXHOCTH

2. Cepa BBI3bIBACT KPACHOJIOMKOCTh CTAJIU, €CIIM OHA HAXOJUTCS B BUJIC

a) cynbduaa mapranna; 0) cynmbdua jxenes3a; B) TBEpAOro pacTBopa

3. DBTEKTHKA Cynb(huUIa Kelle3a ¢ )KeJIe30M IMTPU HOPMAIBHOM TeMIiepaType

a) Xpynka; 0) IIacTU4Ha; B) yrpyra

3ananue Ne 8

1. C yBenuueHueM AJIMHBI BOJIHBI CBETA pa3pelIaroiias criocoOHOCTh MUKPOCKOTIa
a) YBETTUUMBAETCS; 0) YMEHBIIIAETCS; B) HE U3MEHSIETCS

2. ®ocdop obpasyer ¢ xeae3om

a) TBEPJIBIN pacTBOP; 0) XUMUYECKOE COCTMHEHNE; B) HE B3aUMOICHCTBYET

3. DBTeKTHKa cynbdua xenesa ¢ xene3oM rnpu remrneparypax soime 1000°C

a) MIaBUTCs; 0) XpyIKa; B) MJacTUYHA

3ananue Ne 9

1. Yem Gombilie MUHUMAIBHOE PACCTOSHUE MEXTY IBYMSI BUIMMO pa3febHO TOUYKaMU, TEM
paszpelaronias cnocoOHOCTb

a) O6osbliie; 0) MEHBIIE; B) HET 3aBUCHMOCTH

2. ®ocdop B cranmax oOpasyeT ¢ Kene30M

a) TBEPJBIN pacTBOP; 0) XUMUYECKOE COCTMHEHUE; B) HE B3aUMOICHCTBYET

3. Oxcuabl

a) TUTACTUYHBI; 0) XPYNKHU; B) YIPYTH

3amanue Ne 10

1. Ha xakoM nipuHItiIie paboTaeT pacTpOBBIN IEKTPOHHBIM MHUKPOCKOIT?

a) MPOXOKJICHHUE MOTOKA IEKTPOHOB Uepe3 MaTepuai; 0) OTpakeHue MOTOKA AIEKTPOHOB
MaTepuasioM; B) OTpakeHUE CBETa MaTepuaioM

2. Cepa obOpasyer c xene3oM

a) TBEp/bIil pacTBOpP; 0) XMMHUECKOE COCAMHEHNE; B) HE B3aMOCHCTBYET

3. Cynbdua Mapranua npu temmeparypax Boiie 1000°C

a) XpyIokK; 0) MJIaCTUYEH; B) IJIABUTCS

3amanue Ne 11

1. IIpu xkakoM yBeTHUEHUU TPOBOJSAT MUKPOAHAINU3 CTAIN?

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

2. Kak oneHuBaroT cofiepkaHie HeMeTalNInYeCKUX BKIFOUEHUH B cTanu?

a) METOJIOM XMMHYECKOTO aHau3a; 0) MyTeM CpaBHEHHUS C ATAIOHOM; B) 110 TBEPAOCTH 00pasia
3. Yo Takoe OKCHAKI?

a) OKUCTIBI yIIepoaa; 6) cMech OKHUCIIOB; B) OKUCIIBI JKeJe3a

Samaume Ne 12
1. Yto Takoe XJI1aaHOJIOMKOCTE?
a) YMEHbIIIEHNE TBEPJOCTH MIPH HU3KUX TEMIIepaTypax; 0) OXpymuruBaHUe MaTepuaia npu
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HU3KHUX TEMIIEPATypax; B) IPOUHOCTh MaTepHralla IpU HU3KUX TEMIIEpATypax

2. CKobKo 0aJIOB COJEPIKUT IIKaja OLEHKH KOJUYECTBA HEMETALTUICCKIX BKIIFOUCHHH B
cranu?

a) 10;06) 5;8) 7

3. K HeMeTa/UIN4ECKUM BKIIOYEHUSIM B CTaId OTHOCSITCSI

a) ocdop; 6) cyab(hUIBI U OKCHIIBI, B) YITICPOJT

3ananue Ne 13

1. Kakoif XuMHU4YeCKHI 3JIEMEHT BBI3BIBAET XJIATHOJIOMKOCTh CTaIN?

a) cepa; 6) dpocdop; B) yrepoa

3. [Ipu kakoM yBETMYEHUH TPOBOJISAT MUKPOAHAIH3 CTAJH?

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

3. Haubonee GnaronpusiTHBIM coueTaHueM (PU3MKO-MEXaHUYECKUX CBOMCTB 001a/1al0T
a) CBOMCTBA HE 3aBUCST OT BEJIMYUHBI 3€pHA; 0) MEITKO3EPHHUCTHIE; B) KPYITHO3EPHHUCTHIE

3amganne Ne 14

1. Kakoii XUMHYECKHI 3JTIEMEHT BBI3BIBAET KPACHOIOMKOCTh CTAIINA?

a) yrepon; 0) cepa; B) dhocdop

2. Ha xakoM mpuHuuIne padbotaer 31eKTPOHHbBIN MUKpPOCKOTI?

a) OTPaXCHUH CBETa MaTepHaioM; 0) MPOXOXKJICHUH ITOTOKA DJICKTPOHOB Uepe3 MaTepHa; B)
OTPaKEHUH TOTOKA AJIEKTPOHOB MaTEPHAIOM

3. YBenuyeHrne HoMepa 03HAYaeT CIAEAYIONIEE N3MEHEHUE BEJIMUMHBI 3€pHa

a) yMEHbIIIeHUE; 0) HE 03HAYAET; B) yBEIUUEHUE

3amanue Ne 15

1. Yto Takoe KpacCHOJIOMKOCTb CTAJIN?

a) moteps mpouHocTH npu Harpese Boimie 1000°C; 6) oxpynmuuBanue npu Harpese Boime 1000°C;
B) IIPOYHOCTH MPHU BHICOKUX TEMIIepaTypax

2. Yem Ooipllie MUHUMAIbHOE PACCTOSIHUE MEXKY IByMSI BUTUMBIMH Pa3febHO TOUKAMU, TEM
paszpelaronias cnocoOHOCTb

a) HET 3aBUCUMOCTH; 0) OOJIbIIIe; B) MEHBIIIES

3. CkoJbKO OQJIJIOB COJEPIKHT IIKajIa OICHKH BEJTMYMHBI 3epHA CTaH?
a)7;6) 10;B) 5

3aganue Ne 16

1. Yto Takoe oKCcUIbI?

a) cMechb OKHUCJIOB; 0) OKHCIIBI XKele3a; B) OKUCIIBI yIiiepoa

2. Kakoii XUMHYECKHI AJIEMEHT BbI3BIBAET KPACHOIOMKOCTb CTaIN?

a) cepa; 6) dhocdop; B) yrepoa

3. Ha xakoMm nipuHIume padboraet MeTauiorpapuaecKuii MUKPOCKOIT?

a) OTpaKEHUH CBEeTa MaTepuaioM; 0) MOTOIEHUH CBETa MaTepraioM; B) MPOX0KICHUU CBETa
4yepe3 mMarepuan

3ananue Ne 17

1. Okcuasl

a) Xpynku; 0) ynpyru; B) MJIaCTUYHbI

2. Kaxoif XUMUYECKHUI SIEMEHT BBI3bIBACT XJIAHOJIIOMKOCTh CTaIIN?
a) Gocdop; 0) yrepon; B) cepa

3. Ilpu KaKoM yBEITMYECHUH U3y4atOT MHKPOCTPYKTYpPY?

a) 6osee 50 pa3; 6) HEBOOpY)KEHHBIM T1a30M; B) MeHee 100 pa3
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3amanue No 18

1. Cepa BBI3bIBaCT KPACHOJIOMKOCTH CTaJIH, €CIIM OHA HAXOJUTCS B BHJIE

a) TBEpAOro pacTBopa; 0) cuiibduaa xenesa; B) Cylb(huaa Mapraaa

1. Uto Takoe pa3zpemiaroiasi criocoOHOCTh MUKpOCKoTa?

a) YBEJIIMYCHUE MUKPOCKOTIA; 0) MUHIMAJILHOE PACCTOSTHUE MEXKIY IBYMsI BUIUMBIMU Pa3IeIbHO
TOYKaMU; B) MAaKCUMAJILHOE PACCTOSTHUE MEXKTY ABYMS BUIAUMBIMU Pa3eiIbHO TOUKAMU

3. Kakoii XUMHUYECKHI 3JIEMEHT BBI3BIBACT XJIATHOJIOMKOCTh CTAJIH?

a) cepa; 6) dpocdop; B) yrepon

3ananue Ne 19

1. ®ocdop obpazyer ¢ xene3om

a) XMMHY€ECKOe COEMHEHNE; 0) TBEp/AbII pacTBOP; B) HE B3aUMOCHCTBYET

2. Yro o3navaer 3anuch x507

a) yBenudyeHue menee 50 pas; 0) yBenuuenue B 50 pa3; B) ypenuuenue 6oiee 50 pas

3. Yro Takoe XJI1aJHOJIOMKOCTh?

a) MPOYHOCTh MaTepuaa Mpu HU3KUX TeMIleparypax; 0) oXpynunBaHUe MaTepuaia Mpu HU3KUX
TeMmIeparypax; B) YMEHbIICHHE TBEPAOCTH MPH HU3KUX TEMIIepaTypax

3aganue Ne 20

1. K HEMeTamIm4ecKuM BKITFOYEHUEM B CTAJIA OTHOCSITCSA

a) cynbuabl U okcuapl; 0) yrepon; B) pocdop

2. Y10 Takoe KpaCHOJIOMKOCTb CTaJIN?

a) oxpymuuBanue npu Harpere Boimie 1000°C; 6) MpoyHOCTH TPH BBICOKUX TEMITEpaTypax; B)
noTeps Npo4YHOCTH Npu Harpese Boimie 1000°C

3. Kak onpenenuTs yBeIUYE€HHE MUKPOCKOTa?

a) (yBenu4eHHE OKyJsapa) + (yBennueHue o0bekTuBa) =; 0) (yBeInUueHHEe OKYyIsIpa) X
(yBenuueHnue oObeKTHBA) =; B) (YBEIMYCHHE OKYIsIpa) — (yBEIMUCHUE OOBEKTHBA) =

3amanue Ne 21

1. Kak BIusIOT HEeMeTa/NTMYeCKue BKIIOUEHUS Ha IPOYHOCTh METAILIIOB?

a) YBEITMYUBAIOT; 0) HE BIIMSIOT; B) YMCHBIIIAIOT

2. Ha xaxom npuHIMIie padoraet MeTauiorpadudecKuii MUKPOCKOTI?

a) MOIVIOIIEHHUE CBETa MaTepralioM; 0) MPOXOKICHHE CBETa Yepe3 MaTepua; B) OTpaKEeHHE CBETa
MaTepuaioM

3. Ha xakoM npuHiume paboTaer pacTpoBBbIid AEKTPOHHBIN MUKPOCKOTT?

a) OTpayKEHUH CBETa MaTepuaioM; 0) IPOXOXKJISHUHU TIOTOKA IEKTPOHOB Yepe3 MaTepual; B)
OTpa)XEHHUHU MOTOKA NEKTPOHOB MaTEpUaIOM

3ananue Ne 22

1. Kak orieHuBaroT cojiep>kaHne HEMEeTAIUTMYECKUX BKIIOUEHUH B cTann?

a) Mo TBEPJOCTHU; 0) METOJJOM XUMHUECKOTO aHaJIM3a; B) IyTeM CPaBHEHUS C 3TATOHOM

2. IIpu KakoM YBEJIMYEHUHU U3Y4alOT MUKPOCTPYKTYpY?

a) HeBOOPYXXEHHBIM I11a30M; 0) meHee 100 pa3; B) 6oiee 50 pa3

3. Uem Oomibllle MUHUMAJIBHOE PACCTOSIHUE MEX]Y ABYMS BUJMMBIMH PE3/€IbHO TOUKAMH, TEM
pasperiaronas crocoOHOCTb

a) HEeT 3aBHCUMOCTH; 0) O0JIbIlIe; B) MEHbIIIE

3amaune Ne 23
1. Cxonbko 0anioB COAEPKUT MIKaIa OLEHKH KOJTUYECTBA HEMETAIITHIECKIX BKIFOUCHHH B
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cranu?

a) 10;6) 7;8) 5

2. UTo Ha3BIBAIOT CTPYKTYpOH MaTepuaia?

a) IIepOXOBATOCTh MOBEPXHOCTH; 0) HAJIMUKE TPEIINH; B) BUTUMOE CTPOCHHUE

3. C yBennueHHEM JJIMHBI BOJIHBI CBETA pa3pelIarolas CriocoOHOCTh MUKPOCKOIA
a) He U3MeHseTcs; 0) yBeIMUMBAETCS; B) yMEHbIIAETCS

3amganue Ne 24

1. YBenuuenue Oawia o3HaYaeT CISAYIONIEEe N3MEHEHUE COJICPKAHUS HEMETAIUTHUSCKIX
BKJIFOUEHUI

a) yMeHbllIeHHe; 0) HE O3HAYaeT; B) yBEJIUUYCHHE

2. Cepa BBI3bIBAET KPACHOJIOMKOCTh CTAJIU, €CITM OHA HAXOJUTCS B BUJIC

a) cynb(uaa xkenesa; 6) TBEPIOTO pacTBOPA; B) CYIb(uaa MapraHia

3. YUto Takoe perumka?

a) cIIeToK penbeda moBepxHoctu; 0) hoTorpadust TOBEPXHOCTH; B) BUIUMOE CTPOCHHUE
Marepuaia

3aganue Ne 25

1. HemeTammmueckue BKIIFOYEHUS U3YYIAIOT HA MUKPOILIH(]ax c

a) MOJINPOBAHHOM MOBEPXHOCTHIO; 0) TPaBIEHOI MOBEPXHOCTHIO; B) MITU(POBAHHOMN
MTOBEPXHOCTHIO

2. B kaxom Buae Haxomutcs pocdop B ctamu?

a) B BUJIE XUMHYECKOTO coenHeHus 10 1,2%; 0) B Buae TBepAoro pactropa 1o 1,2%; B) B Buze
TBEP/IOT0 pacTBOpa MpH JHOOOM COAepKAHUU

3. YUto Takoe pazpemaromas crocoOHOCTh MUKpOCKoTa?

a) MaKCUMaJbHOE PACCTOSIHHE MEXAY IByMs BUIMMBIMU pa3JelIbHO TOUKaMHU; 0) yBelInYeHHE
MHUKPOCKOIIa; B) MUHUMAJIbHOE PACCTOSTHUE MEXKY ABYMSI BUIUMBIMU pa3eIbHO TOUKAMU

3amanue Ne 26

1. Llenp TpaBneHus MUKpoILIH(a

a) BBIABIICHHE MUKPOCTPYKTYPhI MeTaslia; 0) BHIpaBHUBAHHUE TOBEPXHOCTHU; B) BBISIBIICHUE
HEMETAUTNYECKUX BKIIIOYCHHH

2. MoXHO 71 BU3yaJIbHO 0OHApYKUTh Gocdop B cranu?

a) na, npu cogepxanuu Mexee 1,2%; 6) HeT, npu JII0OOOM coJiep>KaHuu; B) J1a, IPU COACPHKAHUU
oomee 1,2%

3. Yto o3Havaer 3anuch X507

a) yBenuuenue B 50 pas; 0) yBenuuenue menee 50 pas; B) ypenuuenue 6onee 50 pas

Tema: «YTJIepoauCTBIE CTAJID)

buner Ne 1

1. Yto mpencrasnsieT coOoi aycTeHUT?

a) TBepAbIi pacTBop yrieponaa B Fe y; 6) TBepaslit pactBop yriepona B Fe o; B) xumnyeckoe
COEIMHEHUE

2. YKaxxuTe MHTEpBaJ [0 COAEPKAHUIO YIIIEPOa B CTAIIAX

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

3. K xkakoMy Kiaccy o KauecTBy OTHOCUTCS cTaib 607?

a) 0OBIYHOTO KayecTBa; 0) KaueCTBEHHas; B) BHICOKOKAUeCTBEHHAS

buner Ne 2
1. Kakyro KpuCTaININYECKYIO PEMIETKY UMEET JKENe30 — a?
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a) I'lIK; 6) OLIK; B) pomOoa3apryeckas

2. YTo npouCcXOaUT IIPU HAarpeBe B TOUKE S?

a)®— A;0)[I—>A;B)A—1I

3. Kakue cBoiicTBa cTajii OOBIYHOTO KaueCcTBA rapaHTUpyeT rpynna A?

a) XMMHUYECKHUH cOoCTaB; 0) MEXaHUYECKHE CBOWCTBA; B) MEXaHUYECKUE U XUMHUUYECKUIN COCTaB

buner Ne 3

1. Kakyro KpUCTaJUTMYECKYIO PELIETKY UMEET Kene30 — y?

a) I'lIK; 6) OLIK; B) poMOo3apryeckas

2. Yto npoucXoauT IpH OXIKICHUHU B TOUKe S?

a)®—->A;00)A—-ILB)II— A

3. Yo o3HayaroT Hudpsl B Mapke cranu Y127

a) TIOPSAIKOBBIA HOMEp; O) conaep:kaHue yriepoga B COTHIX %; B) cojepxkaHuE yriepoja B
necATeIX %

bunet Ne 4

1. KakoBa MakcumalibHasi paCTBOPUMOCTH YIJIepoJia B ayCTEHUTE?

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

2. Kakas ¢a3za BbiaensieTcsl B JOBTEKTOUIHBIX CTAJISAX MIPH BTOPUYHOM KpHUCTaUIU3alun?

a) A; 0) I; B) @

3. YUto o3HauaroT nudpsl B Mapke crainu 457

a) MOPSIKOBBIN HOMep; 0) coaep)kaHMe yriepojaa B COThIX %; B) cojlep)kKaHue yriepoja B
necATsiX %

buner Ne 5

1. KakoBa MakcumaibHasi paCTBOPUMOCTH yriieposa B ¢eppure?

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

2. Kaxkas (aza BeIfeNsI€TCS IPU BTOPUYHON KPUCTAUTM3AIIUN JOIBTEKTOUIHBIX CTalIeh?

a) @; 6) A; B) 11

3. Yto o3HavaroT mudpsl B Mapke ctaau BCT3kn?

a) coziep:KaHue yriepojaa B coThiX %; 0) coep:kaHue yrieposa B A€CIThIX %); B) MOPSIKOBBIN
HOMEp

buner Ne 6

1. Kakumu cBolicTBamu 001a1aeT IEMEHTHUT?

a) BeIcokas ruractuanocth 1 HB 8000 MIla; 6) tBepnocts HB 8000 MIla; B) TBepnocts HB
2000 MIla

2. Kak u3zmensieTcs cojeprkanue yriaepojaa B TBepaoi dase mpu NepBUYHON KpUCTAUIA3AINH
JOBTEKTOUJIHBIX CTalIei?

a) YyMEHbILIaeTcs; 0) yBEIMYMBACTCS; B) HE U3MEHSCTCS

3. Kak Ha3bIBaercs craib ¢ coaepxanueM yrinepoaa 0,30 %?

a) T0PBTEKTOUIHAS; 0) SBTEKTOU IHAS; B) 3a3BTEKTOUAHAS

bumer Ne 7

1. Cxonbko ynieposa B IEMEHTHUTE?

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

2. Kak u3meHsieTcst KOHIIEHTpallus yriepoa B (heppute mpu BTOPUIHOMN KPHCTATUTU3AIHH?
a) YMEHbINIAeTCs; 0) YBEIIMUMBACTCS; B) HE U3MEHSETCS

3. K xakomy Kiaccy 1o kauecTBy OTHOCHUTCS cTanb Y 10A?

a) 0OBIYHOTO KauecTBa; 0) BHICOKOKAUECTBEHHAS; B) KaUeCTBECHHAs

bumer Ne &
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1. U3 xakux (a3 cOCTOUT Nepiut?

aA)Aud; 0)dull;B) Aul]

2. Kak u3MeHsieTcs KOHIEHTpAIHs yIiiepo/ia B ayCTEeHUTE MPH BTOPHYHON KPHCTAILTU3AIIH
3a3BTEKTOMJIHBIX CTasIeh?

a) yMeHbILIaeTcs; 0) yBEIMUMBAETCS; B) HE U3MEHSETCS

3. K xakoMmy KJaccy 1o Ha3Ha4Y€HUI0 OTHOCUTCS CcTaib Y77

a) KOHCTPYKIIMOHHAsA; 0) UHCTpYMEHTAaJIbHAs

buner Ne 9

1. B 4éM cyTh 3BTEKTOMIHOTO MIPEBPAIICHHS?

a) GpeppuT BBLAEIAETCS U3 AyCTEHNUTA; 0) ayCTEHUT MpEBpaIlaeTCs B EPIUT; B) LLEMEHTUT
BBIJICIISIETCS U3 AyCTCHUTA

2. U3 kaxo#t ¢azsl Beimensercs 1117

a) @;6) A; B) K

3. YUto o3Ha4aroT nudpsl B MAPKUPOBKE cTanu 357

a) coJiep>KaHMe yriiepoia B COThIX %; 0) cofiepKaHne yriepoia B IeCAThIX %; B) IOPSIAKOBBII
HOMEp

buner Ne 10

1. Yto coboii mpencrapiser UEMEHTUT?

a) TBepblil pacTBop yriepona B Fe a; 0) MexaHMUECKyIO0 CMECh; B) XUMHUYECKOE COETUHEHNUE;
2. U3 kakux (a3 cocrout cranb 40 npu KOMHATHOM TeMIieparype?
a)dull;0)duA;B)dull

3. Kak Ha3pIBaeTCs cTalib, €CIIM MPU KOMHATHOM TeMriepatype ee crpykrypa [T+1[117

a) DBTEKTOM IHAS, 0) 3a9BTEKTOUIHAS; B) JOIBTCKTOU THAS

buner Ne 11

1. Kakas u3 yka3zaHHBIX (a3 ©IMEET CaMy BBICOKYIO TBEPIOCTh?

a) @; 0) A;p) I

2. 13 kakux (a3 cocrout cranp Y11 nmpu koMHaTHOM Temmeparype?

a)dull;0) Aull;B) ®ull

3. Yto o3HavaroT nudpsl B Mapke ctaian bCTSkm?

a) coJiep:KaHue yrepojaa B coThiX %; 0) coliep:kaHue yriiepoJia B AecAThIX %; B) MOPSIKOBbIN
HOMEp

buner Ne 12

1. Yrto mpencrasisieT co60i aycTeHUT?

a) TBep/bIil pacTBOp ymiepona B Fe y; 6) TBepaslii pacTBoOp yriiepoaa B Fe a; B) MEXaHHUECKYIO
cmech @ u I

2. Kakas (paza BbIZCISICTCS IPU BTOPUYHOM KPUCTAJUTM3ALUH JJOIBTEKTOMIHBIX CTAJICH?

a) ©;0) A;B) L1

3. Yto o3navarot nudpsl B Mapke cranu BCr4cn?

a) coziep:KaHue yraepoaa B coThiX %; 0) MOPAIKOBBI HOMEP; B) OTHOCUTENbHOE yITHHEeHHE O %

buner Ne 13

1. Yto coboii npexacrtasnseTr Gpepput?

a) TBepbIN pacTBOp yriepoaa B Fe y; 0) TBepablii pacTBop yriepoaa B Fe a; B) xumuueckoe
COEIMHEHUE

2. Kakas ¢asza BblaensieTcs Mpu BTOPUYHON KPUCTAIUIM3AIMU 3a9BTEKTOUTHBIX CTaei?

a) ®;6) Aud; B) []

3. Cranp UMeeT CTPYKTYypy NEPIUT, KaK OHA Ha3bIBAETCS?
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a) TOIBTEKTOUIHAS, 0) 3a3BTEKTOHIHAS; B) IBTCKTOUIHAS

buner Ne 14

1. KakoBa MakcumManbpHasi paCTBOPUMOCTS yIiiepoJia B eppute rnpu temmeparype 727°C?
a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe mpeBpaiiieHre IporCXOIUT IIPH HAarpeBe B TOUKe S?

a)® —> A;0)II > A;B)A— 11

3. Uto o3HavaroT udpsl B Mapke cranu Y 8?

a) coZiep>KaHue yriiepoia B COThIX %; 0) MOPSIKOBBIM HOMEP; B) COJEPKaHUE YIIIEPOIa B
necarsix %

Tema: «Hyrynon»

3ananue Ne 1

1. Kakue uyryHbl Ha3bIBatOT OEJIbIMU?

a) B koTopbix Cobir. = Ccs3. + CcB00.; 0) B koTopbix Coo1ir. = CcBsi3.;B) B koTopbix Col1. =
CcBo0.

2. Kakyro KpucCTalsIn4ecKyo penieTky umeet rpagur?

a) KyOn4uecKkyro 00beMHOLIEHTPUPOBAHHYIO; 0) KyOMUYECKYIO TpaHEIIeHTPUPOBAHHYIO; B)
reKCaroHaJIbHYIO

3. Kakyro CTpyKTypy METAIINYECKOW OCHOBBI UMEET CEPBI YyT'yH, €CIIH

CceBas. = 0,8 %?

a) GpeppuTHY1O; 0) NEPIUTHYIO; B) (HEPPUTO-TIEPIUTHYIO

3amanue Ne 2

1. Uto mpenacrasisier coboit neaedyput?

a) xumuueckoe coenuaeHune Fe u C; 0) mexannyeckyro cMech A u L[; B) Mexannueckyro cmech @
u I

2. Kaxkas popma rpadura xapakrepHa Jyisi CEpPbIX UyTYHOB?

a) XJIOTIbEBUIHAS; 0) TUTACTUHYATAS; B) IIIAPOBHTHAS

3. Kak nmoyiy4aroT KOBKUI 4yryH?

a) OT)KUTOM CEporo 4yryHa; 0) oTkurom 0enoro 4yyryna?; B) MOIu(GUIIMPOBAHUEM

3amanue Ne 3

1. B uéM cylIHOCTh IBTEKTUYECKOTO MTPEBPAIICHHS?

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

2. Kakue uyryHbl Ha3bIBalOT rpa@UTH3NPOBAHHBIMU ?

a) B koTopbix Cobmi. = CcBs3.; 6) B koTopsix Cobi. = Cesz. + CcBo06.;B) B KOTOpbIX CcBs3. =
CcBo0.

3. Kakyto CTpyKTypy UMeeT MTOJIOBUHYATHIA YyTryH?

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

3amanue Ne 4

1. Kakue ¢usuko-MexaHU4eCKUE CBOIICTBAa UMeeT nene0ypur?

a) HB = 1000 MITa; & = 10%; 6) HB = 4000 MlIla; 6 = 0%; B) HB = 4000 MIIa; 6 = 10%
2. Yem 3aBepiiaeTcs MepBUYHAS KPUCTAIA3AIMS OSTBIX YyTYHOB?

a) DBTEKTUYECKUM TIpeBpalieHneM; 0) SBTEKTOUTHBIM MpeBpalieHrneM; B) Beiaenenuem L1
3. CKOJIBKO CBSI3aHHOTO yITIEPO/a B CEPOM UyTyHE cO CTpYKTypoid @ + ['p?

a) <0,03%:; 6) 0,6%:; B) 0,8%
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3ananue Ne 5

1. Kakyro cTpykTypy umeet JieneOypuT npeBpalieHHbIi?

a) A+IL6) T+ 1; B) [T+ @

2. Kakue cBOHCTBa YyT'yHOB ONpeAeisIoTCs (POpMOi TpaUTOBBIX BKIIOUCHHI?

a) oB, 0; 0) HB, 6; B) HB, KCU

3. [Ipu xakoit TeMneparype MpOBOAAT OTHKHT JIJISI TOTYIEHUS TIEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6

1. Kakoit ¢a3oBbIii COCTaB HMEET JIecOyPUT IMPEBPAIICHHBI?
a) @+I[;6) A+1;B) A+ D

2. Kakast popma rpadura xapakrepHa 1Jil KOBKUX YyT'YHOB?
a) MapoBUHAs; 0) IMJIACTUHYATAS; B) XJIOTILEBU THAS

3. CKOJIBKO CBSI3aHHOTO YIVIEPO/A B MTOJIOBUHYATHIX UyT'yHaxX?
a) Ceps3. = 0,8%;0) Ccas3. < 0,8%;8) Ccasz. > 0,8%

3ananue Ne 7

1. U3 xaxoii ¢a3bl BeIIENISETCA IEMEHTUT IIEPBUYHBIN?

a) U3 aycTeHuTa; 0) u3 deppuTa; B) U3 KUIKOTO pacTBOpa

2. Kak ycTpaHsIoT HexenaTelbHbli 0Toen?

a) pacKucieHueM; 0) rpa@UTU3NPYIOLIUM OTKUTOM; B) YCTPAHUTh HEJb3s
3. Uto o6o3HavatoT mudpsl B Mapke koBkoro uyyryHa KU-37-12?

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

3amanue Ne 8

1. Kakue (a3sl HaXoaaTCs B pABHOBECHH TIPU IBTEKTUYECKOM TTPEBPAIICHUH?
a) kK.p. u A; 0) x.p., Aull;B) D, Aull

2. Kakas popma rpadura xapakrepHa Jjisi BRICOKOITPOYHBIX YyT'yYHOB?

a) XJIOTIbEBUIHAS; 0) IUIaCTUHYATAs; B) IIIAPOBUTHAS

3. Kakyro cTpyKTypy UMEET KOBKUI UyTr'yH, €CIIH OTKUT ITPOU3BOJIAT B OJTHY CTAIIHIO?
a)[1+Ip;0)I1+D+1Ip;B)D+Ip

3amanue Ne 9

1. Kaxkoii ¢a3oBblii cocraB umeet Oemnblit uyryH npu t = 400°C?

a) A+ ®;6)©+1;8)A+1I

2. Kakyro cTpyKTypy METa/LTH4eCKOi OCHOBBI IMEET BBICOKOIIPOYHBIN 4yryH, eciid CcBs3.
0,5%7?

a) GpepputHyt0; 6) NEPIUTHYIO; B) (HEePPUTO-TIEPIUTHYIO

3. UTo criocoOCTBYET MOITYYCHHUIO rpaGUTU3UPOBAHHOTO YyryHa?

a) moBbIieHHOe conepxkanue C, Si ;0) moBbIIeHHOE coepkanne MN; B) MOHMKEHHOE
coxepxanue C, Si

3ananue Ne 10

1. CroJbKO yriiepoa COAEpP)KUT 3BTEKTHUECKUI Oenblil uyryH?

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

2. Crpykrypa ceporo uyryHa @ + I1 + I'p. Ckoibko CBA3aHHOTO YIJIepo/ia B METAJUINYECKOM
OCHOBE?

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

3. Kakyto CTpyKTypy UMeeT KOBKHUIl UyTr'yH, €CIM OTKUT MTPOU3BOJIAT B JIBE CTAAUN?
a)Il+Ip;6) ®+Ip;B)IT+JI+1Ip
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3ananue Ne 11

1. U3 kaxoit ¢a3sl Beiaensiercs L1117

a) m3 A; 0) u3 xk.p.; B) uz @

2. [Ipu kakoM YCIIOBHH ITPOUCXOAUT 0Opa3zoBanue rpadura B uyryHax?

a) MpU MEJUIEHHOM OXJIaXK/IeHUH; 0) IpH OBICTPOM OXJIAXIEHUU; B) IIPU OBICTPOM Harpene
3. Yro o3Ha4aroT nu@pbl, BXOAAIINE B MAPKY CEPbIX YyT'YHOB?

a) coZiep)KaHue yriiepoa; 0) TBEPIOCTh; B) Mpeaes MPOYHOCTH

3aganue Ne 12

1. Yem 3aBepuiaeTcsi BTOpUYHAsl KpUCTAJUIU3AIMS OeNbIX 4yT'yHOB?

a) OBTEKTOMJIHBIM ITpeBpallleHueM; 0) 3BTEKTUUYECKHUM IpeBpalieHreM; B) BbiaeneHuem L1
2. CKOJIBKO CBSI3aHHOTO yIJIEpOJia B CEpOM UyTr'yHe co cTpykTypoii I1 + I'p?

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

3. Kak nomny4aror KOBKUN 9yryH?

a) MoaAU(pUIIMPOBaHKUEM; 0) OT’)KUTOM OEJIOr0 UyryHa; B) OTXKHIOM CEpPOro 4yryHa

3ananue Ne 13

1. Kakyto cTpykTypy umeeT Oenblii J03BTeKTHUECKHl uyryH mpu t = 20°C?

a) [T+ 111, 6) IT + LI + JI*; B) JI* + 111

2. CKOJIBKO CBSI3aHHOTO YIJIEPO/Ia B MOJOBUHYATHIX Yyr'yHaX?

a) Ccass. = 0,8%; 6) Ccrss. < 0,8%; B) Ccsiz. > 0,8%

3. Uto o3Ha4aroT nudpsl, BXOASIINE B MAPKy KOBKOTO UyryHa?

a) CoZIep)KaHMe yIIIepoia U KpeMHHs; 0) TBEPAOCTh U OTHOCUTEIBHOE YIUIMHEHHE; B) TIPEIEIT
MIPOYHOCTU U OTHOCHUTEIBHOE YIJTUHEHHE

3amanue Ne 14

1. Kakyro cTpykTypy umeeT Oelblii 3a9BTeKTHUecKuid uyryH npu t = 20°C?

a) IT + LIl; 6) IT + LI + JI*; B) LT + JI*

2. Ilpu Kakux yciIoBUsAX 0Opa3yeTcs MOJOBUHYATHIN YyTryH?

a) TIpu U30BITKE IPAPUTU3ATOPOB U YCKOPEHHOM OXJIKJICHUH; 0) TIPH HEJIOCTATKE
rpadUTU3aTOPOB U YCKOPEHHOM OXJIQXK/ICHUU; B) MPU HEIOCTATKe rpaUTU3aTOPOB U
3aMeJUIEHHOM OXJIaKICHUU

3. Kakyro ¢hopmy umeer rpapuT B BBICOKOITPOYHOM YyTr'yHE?

a) MIACTHHYATYIO; 0) MIApOBUIHYIO; B) XJIOTBEBUAHYIO

3amanue Ne 15

1. CkoJibKoO ymiepoja coaepkar 4yryHbl?

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

2. Kakoii ¢a3oBblii cocTaB uMeeT Oenblil ayryH npu t = 800°C?

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

3. B cepom uyryne conepxurcs 0,5% Ccaa3. Kakyro OH UIMEET CTPYyKTypy METAIIIMYECKON
OCHOBBI?

a) IT+ 1l1; 6) IT + @; B) I1

3amanne Ne 16

1. Kak u3meHsieTcs coepkanue yriaepoaa B KUAKON (aze mpu NepBUYHON KPUCTAITU3AINU
J0BTEKTUYECKOTO Oe0ro 4yryHa?

a) YMEHbINIaeTcs; 0) YBEINYMBACTCS; B) HE U3MEHSCTCS

2. Kakast popma rpadura crmocoOCTBYET MOTYUSHUIO BBICOKON MPOYHOCTH UyryHa?
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a) IIacTUHYaTas; 0) XJIOMbEBU IHAS; B) IIAPOBHTHAS

3. Kakyo cTpykTypy UMeeT OTOEIEHHbIN YyT'yH?

a) paBHOMEPHYIO 110 CEUEHUIO OTJIMBKU; 0) HA IOBEPXHOCTH — CTPYKTYpPY O€10ro 4yyryHa, B
CEPALIEBUHE — CTPYKTYpPY CEPOTO UyI'yHa; B) Ha IOBEPXHOCTU — CTPYKTYpPY CEPOTO Uyr'yHa, B
CEepALIeBUHE — CTPYKTYpy Oesoro 4yryHa

3ananue Ne 17

1. Ilpu kaxo#t Temmneparype oopasyercs aene0ypur?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpykTypy uMeeT 0enblil J03BTeKTHUeCcKui uyryH rpu 750°C?
a) A + LIl + JI; 6) IT + LTI + JI*; B) JI + 1Tl

3. Kakue xuMu4ecKkue MeMEeHTHI CIIOCOOCTBYIOT 00pa3oBaHuto rpadura’?
a) S; 6) Mn; B) C, Si

Tema: «3akanka u oTIycK»

3ananue Ne 1

1. Kakue nmpeBpaliiieHus: MpOUCXOAAT Ipu Temneparype Acl?

a) I — A; 6) A — II; B) u3 aycTeHuTa BhIIENsIeTCS (Pepput

2. YTo Ha3bIBACTCS 3aKAIKOM?

a) HarpeB BbIIIIE TeMIepaTyp (pa3oBbIX MPEeBpaIICHUN U MEJUIEHHOE OXJIaXAeHue; 0) HarpeB
BBIIIIE TeMIepaTyp (pa3oBbIX MPEBpaIEHUN U OBICTPOE OXJIaXKIeHue; B) Harpes /10 Acl u
OBICTPOE OXJIAKICHUE

3. Kakas cTpykrypa mosydaercs 1mociie HU3Koro OTIrycka?

a) To; 6) Mo; B) Co

3amanue Ne 2

1. Kakue npeBpalieHus IporucXoasiT B CTallK Mpu Temreparype Acl?

a) [T — A; 6) A — II; B) depput pacTBOpsIeTCS B ayCTCHHUTE

2. YTo Ha3bIBaeTCs OTITYCKOM?

a) HarpeB 3aKaJICeHHOU cTayii > Acl u oxJlaKJeHue Ha Bo3ayxe; 0) HarpeB 3akajeHHON cTtanu < Acl u
OXJIXKCHHE Ha BO3/yXE; B) HArPEeB 3aKAJICHHOM cTalu > Ac3 U OXJIaK/IeHUE Ha BO3yXe

3. Kakas cTpykrypa nomy4aercs mocjie CpeHero oTmnycka?

a) To; 6) Mo; B) Co

3amanme Ne 3

1. Kakoe npeBpaliieHue MpoucXOAuT B CTANIAX MpHU Temneparype Ac3?

a) MepIIUT MpeBpaIlaeTcs B ayCTeHUT; 0) ayCTEHUT MPEBPAILAETCs B IEPINT; B) (heppUT pacTBOPSETCS B
ayCTEHUTE

2. Yto Ha3bIBACTCS OTIKUTOM?

a) HarpeB BbIIIE TeMIIEPaTypbl (ha30BbIX MPEBPALICHUN U OXJIAXKICHUE BMECTE C MeYblo; 0) HAarpeB
BBIIIIE TEMIIEPATyphl (ha30BBIX MPEBPALICHUI U OXJIXKICHUE HA BO3AYXE; B) HATPEB BBIIIE
TeMIeparypsl (pa3oBbIX MPEBpALIEHUI U OXJTaKICHHE B BOJIE

3. Kakas cTpykTypa nomy4yaercs mociie BRICOKOTO OTITycKa?

a) Mo; 6) Co; B) To

3amanne Ne 4

1. Kak 0003Ha4ar0TCst KPUTHYECKUE TEMIIEPATyphl Y JT0OBTEKTOUTHBIX CTallel Ipy Harpene?
a) Arl, Ar3; 6) Acl, Arl; B) Acl, Ac3

2. YeM oTnmuaeTcs KpUcCTaJIMdeckas pemierka M3ak. o Motm.?

a) Gpopmoii ileMeHTHTa; 0) CTENEHBIO0 TETPArOHATBHOCTH; B) CTETIEHBIO TUCTIEPCHOCTH
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3. Kakas tepmoobOpaboTka OblIa IpoBeieHa, eciu y ctanu 50 momydeHa cTpykrypa Mszak + T3ak?
a) 3ak. t marp. > Ac3; V oxi. <V xp.; 0) 3ak. t Harp. > Ac3; V oxi1. >V kp.; B) 3ak. t Harp. > Acl; V
oxJL. > V Kkp.

3ananue Ne 5

1. Yto 0603Ha9aeT MHACKC « I » B 0003HAYCHUH KPUTHICCKUX TeMIIepaTyp?

a) mpolecc Harpesa; 0) BHIACPKKY IIPU HArpeBe; B) MPOIIECC OXJIAKICHUS

2. Yto Ha3bIBACTCS YIyqlIeHHEM ?

a) 3aKaJIka + HU3KUH OTITyCK; 0) 3aKaika + CpeHUM OTIYCK; B) 3aKajlka + BBICOKUN OTITYCK
3. [Ipu xaxoit TeMneparype MpOBOAUTCS CPETHHMA OTITYCK?

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

3ananue Ne 6

1. Ha uyTo yka3bIBaeT MHJIEKC « C » B 0003HAYEHUU KPUTHUECKUX TeMIeparyp?

a) Ipollecc Harpena; 0) MPoIeCC OXJIAXKICHUS; B) BBIJCPIKKY IIPH HArpeBe

2. Kakyro CTpyKTypy UMEET CTaJIb MOCIIE YIyqIIeHUs ?

a) Mo; 6) M3; B) Co

3. Kakas crpykrypa nmeer Hanbosiee BRICOKYIO TBEPIOCTh?

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

3amanue Ne 7

1. Yro Ha3bIBaeTCS 3aKaIKOMU?

a) HarpeB BhIIIE TemMIeparyp (Ha30BbIX MPEBPAIICHUN U MEIJICHHOE OXJIaXKICHHE; 0) HArpeB BHIIIE
Temrnepatyp ($ha3oBBIX IPEBPAIICHUA U OBICTPOE OXJIAXKIEHNE; B) HarpeB A0 Acl u ObicTpoe
OXJIAXKICHHE

2. Kak U3MeHSI0TCS XapaKTepUCTUKHU MPOYHOCTH, TBEPIOCTH MPHU OTITyCKe?

a) BO3pacTaroT; 0) He U3MEHSIOTCSI; B) TIOHMKAIOTCS

3. Ilpu kako# Temmeparype MpoOBOJAUTCS BHICOKHI OTITYCK?

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

Samanue Ne 8

1. Kakoe npeBparieHue NpoucXoIuT B CTAISAX Mpu Temrneparype Ac3?

a) TIEPJIIUT MPEBPAIIACTCS B AyCTEHUT; 0) (heppHUT pacCTBOPSIETCS B ayCTEHUTE; B) ayCTCHUT
MIPEBPALIACTCS B EPIUT

2. Kakas cTpykrypa umeet HauboJjiee BbICOKYIO YIApHYIO BI3KOCTh?

a) Co; 0) I1; B) To

3. Kakyto cTpykTypy UMeeT cTalib Mocie yinyqieHus?

a) Mo; 0) To; B) Co

3aganue Ne 9

1. Kakoe npeBpaliieHue MpouCcXOAUT B JOIBTEKTOUAHBIX CTAJSX MpH Temiieparype Ar3?

a) U3 ayCTeHUTa BhIIEsIeTCs PeppuT; 0) PeppuT pacTBOPSETCS B AyCTEHUTE; B) AyCTEHUT
MPEBPAIIAETCS B TEPIUT

2. Kakoii pexum TepMooOpabOTKH Ha3bIBaeTCS Yay4llleHrneM?

a) 3aKaJika + HU3KUH OTIYCK; 0) 3aKaika + BRICOKHMI OTITYCK; B) 3aKajKa + CpeIHUN OTITYCK
3. Kakas cTpykTypa nomydaercst mociie HU3KOro oTiycka?

a) Co; 6) To; B) Mo

3aganue Ne 10
1. Kakoe npeBpalieHrne NpoucxXoauT B CTAJSIX Mpu Temreparype Acl?
a) ayCTEHUT NPEBPAIAETCs B MEPIUT; 0) NEPIUT NpeBpalaeTcs B ayCTCHHUT; B) U3 ayCTEHUTA
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BbIIENSIETCS (DepPUT

2. Yto Ha3bIBACTCSI HOpMAaTU3auei?

a) HarpeB BbIlIe Ac3 1 AcM u oxiaxaeHue B Boje; 0) Harpes Boie Ac3 u ACM U OXJIaXICHHE Ha
BO3/yX€; B) HarpeB HUXke Acl u oxaxxieHue B BoJE

3. Kakas cTpykTypa moiy4qaercst Hociie CpeHero oTmycka?

a) To; 6) Co; B) Mo

3ananue Ne 11

1. Kakoe npeBpallieHue NpouCcX0oAUT B CTaIU IpH Temiieparype Acl?

a) MePJINT IMPEBPAIIaeTCsS B ayCTCHNT; 0) (DepPHUT BBIIEIAETCS U3 ayCTCHNUTA; B) ayCTCHUT
MIPEBPALIAETCS B EPIUT

1. Kak n3MeHsIoTCsl XapaKTEpUCTUKU POYHOCTH U TBEPAOCTH MPH OTITyCKe?

a) TIOHIDKAIOTCS; 0) MOBBIIIAIOTCS; B) HE U3MEHSIIOTCS

1. Kakast cTpykTypa noiydaercs 1nocje BbICOKOTO OTInycka?

a) Mo; 6) Co; B) To

3ananue Ne 12

1. Yrto Ha3bIBaeTCS ynyduieHHueM?

a) 3aKajika + BBICOKHH OTITYCK; 0) 3aKajka + HU3KHUI OTITYCK; B) 3aKaJiKa + CPEeIHUN OTIYCK
2. [Tpu xaxoit TeMneparype MpOBOANUTCS HU3KUIA OTITYCK?

a) 250 — 350°C; 0) 120 — 220°C; B) 80 — 350°C

3. Kakas ctpykrypa nmeet HanboIiee BRICOKYIO YIApPHYIO BSI3KOCTh?

a) Mo; 6) Co; B) To

3amanme Ne 13

1. Yrto Ha3bIBaeTCS OTKUTOM?

a) HarpeB BhINIE TemMIeparyp (Ha30BBIX MPEBPALICHUN M OXJIAXKICHUE BMECTE C TIeUbi0; 0) HarpeB BHIIIIE
Temmnepatryp (Ha3oBBIX IPEBPAIICHUN 1 OXJIaXICHHUE B BOJIC; B) HAIPEB BBIIIE TeMITepaTyp (pa3oBbIX
MpPEeBpALEHUI U OXJIAXKICHHUE Ha BO3IyXe

2. Kakas cTpykTypa umeet HauboJsiee BbICOKYIO TBEPIOCTh?

a) To; 6) Co; B) Mo

3. Ilpu kako# Temmneparype MpOBOJIUTCS CPEAHUMA OTITYCK?

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

3ananue Ne 14

1. Yrto Ha3bIBaeTCs 3aKaIKoOM?

a) HarpeB cTanu 10 Acl u OpicTpoe oxyaxaeHue; 0) HarpeB CTajH BbIIIe TeMIeparyp Gpa3oBbIX
MpeBpaIeHUI U MEAJIEHHOE OXJIaK/ICHIE; B) HArPEB CTaJIM BBIIIE TeMIieparyp (pa3zoBbIX IpeBpalleHun
1 OBICTPOE OXJIAXKICHUE

2. Kakyio CTpyKTypy UMEeT CTallb MOCIe yIyqlieHus?

a) Co; 6) Mo; B) To

3. [Ipu kaxoit Temneparype IpOBOAUTCS BHICOKHIA OTITYCK?

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

Tema: «IIpoxajmBaeMoOCTb CTAIH»

3amanne Ne 1

1. Kakoe BiusiHME Ha MPOKATMBAEMOCTb OKa3bIBAIOT JIETUPYIOLIUE AJIEMEHTHI,
pPacTBOPEHHBIE B AyCTEHUTE?

a) YBEJIIMYUBAIOT MPOKATUBAEMOCTD; 0) YMEHBIIAIOT IPOKAIMBAEMOCTD; B) HE BIUSIOT
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2. Kakast 3aBucuMoCTb MeXIy VKD 3aKaJIK{ U IPOKAIUBAEMOCTBHIO?

a) 3aBHCUMOCTH HET; 0) IpSMONPOIIOPIIUOHANBHAS; B) 00paTHONPOTIOPIIMOHAIBHAS
3. Kputnueckuil ruaMeTp 3aroTOBKU ONPEAEISIOT:

a) 10 HoMoTrpaMMme; 0) 10 KpUBOI IPOKAIMBAEMOCTH; B) SKCIIEPUMEHTAIIBHO

3amanue No 2

1. Kakas crans umeet Oosiee ryookyro npokanuaemMocTs: 40X nmn 40XHM?
a) 40XHM; 6) 40X; B) oAMHAKOBYIO

2. Kakas maBka cranu 38X uMeet 6oiee NTyOOKyIO IPOKATHBACMOCTh?

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

3. B koopamHaTax «TBEPAOCTh-PACCTOSIHUE OT TOPIA» CTPOSIT KPUBKIC:

a) 3aKaJIMBa€MOCTH; 0) MIPOKAIIMBAEMOCTH ; B) OXJIAXKICHUS

3ananue Ne 3

1. CrtocoGHOCTH CTaJH MOTyYaTh BHICOKYIO TBEPAOCTh IPH 3aKAJKE HA3BIBACTCS:

a) MPOKaJTMBAEMOCTbHIO: 0) 3aKaTMBAEMOCTBIO; B) TIOBEPXHOCTHOM 3aKaJIKOM

2. Kakas crans Oygetr umeTh 0ojiee BRICOKYH0 ynapHyto BsizkocTh (KCU) mocie ymyumenust:
ctanb |, umeromasi mo Bcemy ceueHuto cTpykrypy Corn unu crans I, umeromas Ha
noBepxHoct uznenusa Corn , a B cepaneBuHe — C3?

a) crains |; 0) crans |l; B) crane | u crans |l OynyT uMeTh 0IMHAKOBYIO YIapHYIO BA3KOCTh
3. Kputnueckuii iuameTp OnpenestoT METOI0M:

a) TIOBEPXHOCTHOM 3aKajKu; 0) TOPIIEBOM 3aKaJIKH; B) 00BEMHOM 3aKaJIKK

3amanue Ne 4

1. 3akanuBaeMOCTb CTaJIM 3aBUCHT:

a) OT CoJIepP KaHUSs JICTUPYIOUTUX 3JIEMEHTOB B CTAJIN; 0) OT CKOPOCTH OXJIAKICHUS CTAII TIPH
3aKalike; B) OT COJepKaHUs yIiiepoJa B CTalln

2. lHopoaHbIe BKIIOYEHHS TOHWKAIOT MMPOKAIMBAEMOCTb, T.K.:

a) YCKOPSIIOT TIPEBPAILICHHE ayCTEHUTAa B MAPTCHCUT; 0) TOPMO3SAT IIPEBPAILICHUE AyCTEHNUTA B
MapTEHCUT; B) CIIyXaT JOMOJIHUTEIbHBIMU EHTPaMU NEPIUTHOTO MPEBpaIlleHUs ayCTEHUTA
3. UeMm omnpenensieTcst TBEPAOCTh MOITYMAPTEHCUTHOM 30HbI?

a) KOJINYECTBOM MapTEHCHUTA 3aKaJIKu; 0) KOJIMUYECTBOM YIIIepoJia B CTAJIM; B) COJCPKAHUEM
JIETUPYIOLIUX AJIEMEHTOB B CTAIIN

3amanue Ne 5

1. Uto Ha3bIBaeTCS MPOKATHBAEMOCTHIO?

a) crocoOHOCTh cTalu 00Pa30BBIBATH MPU 3aKAIKE CTPYKTYPY MEPIUTHOTO TUIIA HA
OTpeeNICHHYIO IMyOHHY; ) CTOCOOHOCTH CTau 00Pa30BHIBATH MPHU 3AKAIKE B CEPALICBUHE
AyCTEHHUT; B) CHOCOOHOCTDH CTaIM 00pa30BHIBATH MPU 3aKaJIKe MAPTEHCUTHYIO CTPYKTYpY Ha
OTIpeACTICHHYIO [TTyOHHY

2. B 10PBTEKTOMAHBIX CTASIX C YBETUUYCHUEM COJIEPKAHUS yIiiepoia MPOKaIHUBAEMOCTD:

a) MOBBIIIAETCS; 0) MOHMKACTCS; B) HE U3MEHSAETCS

3. B xakux koopauHarax mocTpoeHa HoMOrpaMMa JJisi OTpefeNieHUs] KpUTHUECKOTo quamerpa’?
a) TeMIieparypa — BpeMsi; 0) KpUTUYECKUN JUaMETP — PaCCTOSIHUE OT TOPIa; B) TBEPIOCTh —
paccTosiHue OT TopIla

3amanne Ne 6

1. Mex 1y MpoKaiuBaeMOCThIO U KPUTHUECKOW CKOPOCTHIO 3aKalIKA HAOMIONAETCS:

a) MPSIMO MPOTOPIIMOHANBHAS 3aBUCUMOCTD; 0) 00paTHO MPOMOPIIMOHATIFHAS 3aBUCUMOCTD; B)
KBa/IpaTU4YHAasi 3aBUCUMOCTh

2. Kakoe BiMsiHME HAa MPOKAJIMBAEMOCTb OKa3bIBAIOT HEMETAIUIMUECKUE BKIIIOUEHUs?

a) YMEHBIIIAIOT IPOKATUBAEMOCTD; 0) YBEIMYMBAIOT MPOKAIMBAEMOCTD; B) HE BIUSIOT
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3. Yro siBiIIeTCA KpUTEPUEM IIPOKATMBAEMOCTH?
a) MOBEPXHOCTHASI TBEPAOCTH CTAIM MOCIE 3aKaJIKU; 0) KPUTUIECKHI TMaMETP; B) TBEPIOCTh
CEpALIEBUHBI CTAJIX NOCIIE 3aKAIKU

3ananue Ne 7

1. Kakast 3aBUCIMOCTB MEX/Ty YCTOMYMBOCTBIO ayCTEHUTA U TPOKAIMBAEMOCTHIO?

a) 00paTHO MPOMOPLUHOHATIBHAS; 0) MPSIMO MPOMOPIHOHANIFHAS; B) 3aBUCUMOCTH HET

2. [Noyemy MpoOKaIMBaEMOCTh B HACJIEICTBEHHO KPYITHO3EPHUCTOM CTAJIH BBIIIIE YEM B
MEJIKO3EpHUCTOM ?

a) IOTOMY 4TO MEHbILIE IEHTPOB NEPIUTHOIO MPEBPAILIEHUS AyCTEHNUTA; 0) IOTOMY 4TO OOJIbIIE
[EHTPOB MEPIUTHOTO MPEBPAILEHHS AyCTEHNUTA; B) B KPYITHO3EPHUCTOM CTAIN YCKOPSIETCS
MapTEeHCUTHOE MPEBpaIleHIe

3. Kakas ctans uMeeT 0ojiee BHICOKYIO 3aKaTuBaeMOCTh: CTainb 20 win Y8?

a) ctanb 20; 6) Y8; B) oquHAKOBYIO

3ananue Ne 8

1. CnocobHOCTH cTanu 00pa30BbIBAaTh MPH 3aKaJIKe MAPTEHCUTHYIO CTPYKTYpY Ha
OTIpEIeNIEHHYIO TITYOUHY TI0 CEYEHUIO HAa3hIBAIOT:

a) 3aKaJIMBa€MOCTHIO; 0) MPOKATMBAEMOCTHIO; B) TIOBEPXHOCTHOM 3aKaIKOM

2. Kakoe BiusiHHE Ha IPOKATMBAEMOCTh OKa3bIBACT BEIMYNHA HACIICICTBEHHOTO 3€pHA CTAN?
a) 9eM MeJIbue 3€pHO, TeM OO0JIBIIE MPOKATHBAEMOCTE; 0) UeM KpYITHEe 3€pHO, TeM OOJIbIIIe
MPOKAIMBAEMOCTD; B) HACJIEACTBEHHOE 3€PHO HE BIUSET HA IPOKATUBAEMOCTh

3. Kaxkas ctans Y8 miun Y10 npu onTuManbHOE TeMIieparype uMeet 0oiee mTy0oKyro
MPOKAJIUBAEMOCTh ?

a) ¥8;6) Y10; B) omuHaKoBYIO

3amanme Ne 9

1. Yto Ha3bIBaeTCA MOIYMAPTEHCUTHON 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BiMsiHME OKa3bIBAIOT HA MIPOKATMBAEMOCTb OKCH/IbI M HHTEPMETaJINIb1?

a) YBEJIMYUBAIOT MPOKATMBAEMOCTb;0) YMEHbILIAIOT IPOKAJIMBAEMOCTb;B) HE BIHSIOT

3. Kakas ctans umeet OoJiee yOOKYHO MPOKaJIMBAEMOCTh?
a) 40; 6) 40X; B) 40XTP

3amanue Ne 10

1. UTo Ha3bIBaeTCS KPUTHUECKUM TUAMETPOM?

a) MaKCUMaJIbHBIN THaMETp 3arOTOBKH, KOTOPBII MPOKAIMBACTCS J10 OJyMapTeTCUTHON
CTPYKTYpHI B CE€p/LIEBUHE; 0) MUHUMAJIbHBIN AUaMETp 3arOTOBKH, KOTO PbIH IPOKAJIMBACTCS 10
MIOJlyMapTEHCUTHON CTPYKTYpPBI B CEPALIEBUHE

2. JlernpoBaHHas CTajlb UMEET BBICOKYIO IPOKAINBAEMOCTb, €CIIU JIETUPYIOINE 3JIEMEHThI

a) pacTBOPEHBI B ayCTEHUTE; 0) HAXOJATCS B COCAMHEHUAX KapOUJ0B U MHTEPMETAIIINJIOB; B)
PacTBOPEHBI B AyCTEHUTE, a TAKXKE HAXOJATCS B COEAMHEHUSAX KapOUI0B M HHTEPMETAIUINIOB
3. Kakas nnaBka cranu 25XI'T umeer Oosee r1yOOKyt0 MPOKaIUBAEMOCTh?

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

Bamanue Ne 11
1. OT 4ero 3aBHCHUT TBEPAOCTH MOJTYMAPTEHCUTHOM 30HBI?
a) OT COo/Iep KaHUs yITIEpoaa B CTalu; 0) OT COJepKAHHUS JIETUPYIOLIUX IEMEHTOB B CTAllU; B) OT
KOJTMYE€CTBO MapTEHCUTA
2. IIpokannBaeMOCTh HACIEICTBEHHO KPYITHO3EPHUCTON CTAIM BHIIIE YeM MEITKO3EPHHUCTOMH,
MIOTOMY YTO:
a) B KPYITHO3EPHUCTOM CTalll yCKOPSETCS MapTeHCUTHOE MpeBpailieHue; 0) OobIe eHTPOB
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TMECPJIMUTHOIO MPCBpaAllICHUA dyCTCHUTA, B) MCHBIIC HECHTPOB IIEPIUTHOTO MPECBPALLCHUA
ayCTeHUTa

3. Kakas cranu umeer 6osee IryOOKyIo mpoKaauBaeMocTh: ctaib | ¢ Vkpl = 100°/cex umu cranb
Il ¢ Vipll = 200°/cex?

a) oIMHaKoBYI0; 0) crains |; B) crans Il

3amanue Ne 12

1. Yro Ha3bIBaeTCA 3aKaTMBAEMOCTHIO?

a) criocoOHOCTh cTalu 00Pa30BbIBATh MAPTEHCUTHYIO CTPYKTYPY Ha OIIPEJEIICHHYIO NI1yOuHY; O)
CIOCOOHOCTP CTAJIM TIOJTY4aTh BEICOKYIO TBEPAOCTh MPH 3aKAJIKE; B) CIIOCOOHOCTh CTAJH
00pa30BBIBATH MEPIUTHYIO CTPYKTYPY IPH 3aKaIKe

2. Kaxkas nnaBka cranu 45 umeeT 60s1ee myOOKyrO MPOKaTUBAEMOCTh?

a) ¢ 3epHoM Ne 3; 0) ¢ 3epHOM Ne 6; B) ¢ 3epHOM Ne §

3. [IpokanuBaeMOCTh TOABTEKTOMIHOM CTAIN MO CPABHEHHIO C 3a9BTEKTOUTHOM

a) Oosblie; 0) MEHBIIE; B) OJIMHAKOBA

3ananue Ne 13

1. TBepOCTh MONYMapTEHCUTHON CTPYKTYPBI 3aBUCHT OT:

a) COZIep)KaHMsI YIIIepoaa B CTaIM;0) COJIEPKaHUS JICTUPYIONINUX JIEMEHTOB B CTAJIN;B)
KOJIMYECTBA MAPTEHCHUTA 3aKAIIKH

2. Kakas cramp umeer OoJiee TTyOOKyI0 MpoKaauBaeMocTh: ctaib S0 mwim SOXDA?

a) ctaib 50; 6) SOXDA; B) 0IMHAKOBYIO

3. Kakoe BiusiHHE Ha MPOKAJIMBAEMOCTh OKa3bIBAIOT BKJIIOYaHUS KapOU10B?

a) YMEHBIIAIOT MPOKATMBAEMOCTh;0) YBEITMUNBAIOT MPOKATMBAEMOCTD; B) HE BIUSIOT

3amganue Ne 14

1. Mexay yCTOMYMBOCTBIO AyCTEHUTA U MPOKAJIMBAEMOCTBIO CYIIIECTBYET:

a) TIPSIMOTIPOTIOPIIUOHATBHAS 3aBUCUMOCTD; 0) 00OpaTHOMIPOIIO pIIMOHATBHAS 3aBUCUMOCTh; B)
KBaJIpaTU4YHasi 3aBUCUMOCTh

2. lHopoaHble BKIIOYEHHS, HEPACTBOPEHHbBIE B AyCTEHUTE

a) YBEJIMYUBAIOT MPOKAIUBAEMOCTh; 0) YMEHBIIAIOT MPOKAINBAEMOCTh; B) HE BIUSIOT Ha
MIPOKAJIMBAEMOCTh

3. B kakux koopauHarax CTpOsIT KpUBbIE MPOKAIUBAEMOCTH?

a) TBEPJIOCTh — PACCTOSIHHUE OT TOpIia; O0) TeMIeparypa — BpeMs; B) TeMIiepaTypa —
KPUTHYECKHI TuameTp

3amanue Ne 15

1. B koopauHarax «IuamMeTp 3aroTOBKM — PAcCTOSHUE OT TOPIA» CTPOSIT:

a) TuarpaMmy MpoKaJuBaeMOCTH; 0) HOMOTpaMMy; B) KPUBYIO OXJIAXKICHHUSI

2. Kakas nnaBka crtanu 18XI'T umeer 60see m1yOOKyI0 TPOKaTUBAEMOCTh?

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

3. Ilpu onpeneneHny MPOKAIIMBAEMOCTH 3a IIYOUHY 3aKaJICHHOM 30HBI IPUHUMAIOT 30HY CO
CTPYKTYpOU:

a) 50% M3 u 50% I1; 6)50% M3 u 50% C3; B) 50% M3 u 50% T3

3amanue Ne 16

1. [TpokanuBaeMOCTh 3a3BTEKTOUAHOMN CTAIIK TIO CPABHEHUIO C dBTEKTOUTHOU

a) OombIie; 0) MEHBIIIE; B) HE U3MEHSETCS

2. Yto Ha3bIBaETCS KPUTHIECCKUM THAMETPOM?

a) MaKCUMAaJIbHBIN JHAMETP 3arOTOBKH, KOTOPBIH MPOKATUBACTCS 10 TOTYMApTEHCUTHON
CTPYKTYpBI B CepLIeBUHE; 0) MUHUMATbHBIN JUAMETP 3arOTOBKU, KOTOPBIA MPOKATHUBACTCS JI0
MOJIyMapTeHCUTHOM CTPYKTYPHI B CEP/IICBUHE;
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3. 3akayMBaeMOCTh CTaJId Y8 110 CpaBHEHUIO cO cTanbio 30
a) OobIlie; 0) MEHBIIIE; B) HE U3MEHSETCS

3ananue Ne 17

1. Kputnueckuil iuaMeTp 3aroTOBKU HaXOJAT:

a) SKCIIEPUMEHTAJIbHO; 0) TI0 HOMOTPaMME€; B) 110 KPUBOW IPOKATMBAEMOCTH

2. Kakas cranp umeer 0oJiee ry0oKyro npokanuBaeMocTs: cTainb 30 win 30XT'CA

a) oquHakoByto; 0) cranb 30; B) 30XTCA

3. KapOuiel 1 OKCHIBI IOHIKAIOT MMPOKAIUBAEMOCTh, T.K.:

a) TOPMO3ST IPEBpAIllCHNE ayCTEHUTA B MAPTEHCUT; 0) CIIy’KaT 1ONOJHUTEIbHBIMU LIEHTPAMHU
MIEPIUTHOTO PEBPALECHUSI AyCTEHUTA; B) YCKOPSIIOT IPEBpAIlEHUE ayCTEHUTA B MAPTEHCUT

3ananue Ne 18

1. Kakast ctans uMeeT OoJiee BHICOKYIO 3aKauBaeMOCTh: cTaib 20 win Y8?

a) ctaib 20; 6) Y8; B) oquHAKOBYIO

2. Yo Ha3BIBAETCS MPOKATMBAEMOCTHIO?

a) crocoOHOCTH cTallu 00Pa30BbIBATh MPU 3aKAJIKE ayCTEHUT Ha ONPEACICHHYIO INyOuHY; 0)
CTIIOCOOHOCTP CTAJIM 0OPa30BBIBATH MPH 3aKaJIKe MAPTEHCUT Ha OTIPE/ICIICHHYIO TTyOUHY; B)
CTIIOCOOHOCTP CTAJIM 00Pa30BBIBATH MPH 3aKaJIKE CTPYKTYpPY MEPIUTHOTO THIIA HA ONIPEICIICHHYIO
IyOUHY

3. C yBenuueHHneM pa3Mepa 3€pHa ayCTEHHTa MPOKATUBAEMOCTb

a) yMeHbIaeTcs; 0) yBEIMUMBAETCS; B) HE U3MEHSIETCS

3amanue Ne 19

1. JlerupoBaHHas CTaJIb UMEET BBICOKYIO MPOKAIIMBAEMOCTh, €CIIU JIETUPYIOIIHUE AIEMEHTHI:

a) pacTBOPEHBI B AyCTCHUTE M HAXOMATCS B COCTUHEHUAX KapOUI0B U HHTEPMETAUTHIOB; 0)
HAXOJISATCS B COETUHEHUSIX KapOUJIOB M UHTEPMETAJUIUIOB; B) PACTBOPEHBI B ayCTEHUTE

2. Kaxkas cranmb umeet 0oJiee IyOOKyr0 pokainBaeMocTh: cTaib | ¢ Vikpl = 100°/cek i crans
Il ¢ Vkpll=10°/cex

a) ctanb |; 0) crans |l; B) omnHakoByro

3. KakuM METOJIOM ONPENEstoT KPUTUUECKUNA TuamMeTp?

a) 00bEMHOM 3aKaKy; 0) TOPIEBOM 3aKaJIKH; B) TOBEPXHOCTHOM 3aKaJIKH

Tema: «JlernpoBaHHbIE CTAJIN»

3aganume Ne 1

1. Kakue nerupyromiye 31eMeHTbl OTHOCITCS K KapOup000pazyromum?

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

2. K xakomy Kjaccy mo CTpykType OTHOCHUTCs ctaib 12X177?

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

3. Pacumpyiite xumuueckuii 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 Ne 2

1. Kakue aneMeHThI paciupsioT y-061acTh?

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

2. Pacimpyiite xumuueckuit coctas ctanu 12X18H9?

a)0,12% C+18%Cr+09%Ni;06)0,12% C+18% Cr+9% Ni;B) 1,2% C+18%Cr+9
% Ni

3. Kakue nerupyromue 371eMeHTbl OTHOCITCS K HeKapOu1000pa3yrommm?

a) Cr, W; 6) Ni, Cu; B) Mo, Ti
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3ananue Ne 3

1. K kakoMy Kiaccy 1o CTpyKType OTHOcHUTCA cTainb 12X177

a) K peppuUTHOMY; 0) K ayCTECHUTHOMY; B) K IIEPIIUTHOMY

2. KakoBo conepxanune yrepozaa B cranu 'andumpaa 110013J1?7

a)13% Mn+0,12% C;6) 13% Mn+1,1%C;B)13% Mn+11%C
3. Kakwue nerupyromue 37IeMEHTBI OTHOCSTCS K KapOu000pazyrommum?
a) W, V; 6) Al, Cr; B) Cu, Si

3ananue Ne 4

1. Kakas ctanp noasepxeHa otrinyckHoi xpynkoctu |l poga?

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

2. KakoBo coneprxanue mapranma B cranu ['andunpaa?

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

3. Kak BnusitoT OOJIBIIMHCTBO JIETHPYIONINX IEMEHTOB Ha COJIEPKAHNE YIIIepoa B epiuTe?
a) TIOBBIIIAIOT COZIEPKaHUE yIiiepoa; 0) MTOHMKAIOT KOJTUYECTBO YIJIEPOa; B) HE BIMSIET

3aganue Ne 5

1. K kakomy Kiaccy 1o cTpykType oTHocurcs ctanb 110013717

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

2. KakoBa KOHIICHTpAIUs yIIIepo/ia B MApTEHCUTHO-CTAPCIOMINX CTATISIX?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenure xuMudeckuii coctan crainu 40P

a) 0,49% C+0,002%B;0)0,4%B+1%C;8)04%C+1%B

3amanue Ne 6

1. K xakoMy Kj1accy mo cTpykrype oTHocuTes crtams 1100°13J1?7

a) K (heppuUTHOMY;0) K ayCTECHUTHOMY; B) K IIEPIUTHOMY

2. Kaxkas cranp nmonsepkena ornyckHou xpynkoctu |l poma?

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

3. Kakue nerupyromune 3JeMEHTBI OTHOCSTCS K KapOH1000pa3yronum?
a) W, V;0) Al, Cr; B) Cu, Si

3aganue Ne 7

1. Onpenenure XuMudeckuii coctap craim 40P

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

1. KakoBa KOHIIEHTpaIus yriepoja B MapTEHCUTHO-CTapeIoLuX CTasax?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

1. Kakue areMeHThl pacimpsoT o-001acTh?

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

3ananue Ne 8

1. Pacumdpyiite xumuueckuit cocras cranu 12X17

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

2. Kak B1usOT OOJIBIIMHCTBO JETHPYIOLINX 3JIEMEHTOB Ha COJIEpXKaHKe yIriepoja B nepiure?
a) MOBBIIIAIOT CO/IEpKaHKE yrepoa; 0) MOHKAIOT KOJIMYECTBO YIIIEpO/a; B) HE BIHUSET

3. KakoBo conepxanue yriepoaa B cranu [andunsaa 11001312

a)13% Mn+0,11%C;6) 13% Mn+1,1%C;B)I13% Mn+11%C
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3ananue Ne 9

1. Kakue a5meMeHThI paciupsioT Y-061acTsb?

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

2. Kakoe copeprkanue mapranua B cranu ['aadunsaa?

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

3. Kakoe BisiHME OKa3bIBAOT KApOHUI000PA3YIONINE IIEMEHTHI Ha MOJIOKEHHE Touek S u E
nuarpammel Fe — Fe3C?

a) CMEINIAIOT BJIEBO; 0) MOHIKAIOT; B) MOBBIIIAIOT

Tema: «A3HOCOCTOIIKHE MAaTEePHAIBD)

3ananue Ne 1

1. Hudper B MapkupoBke matepuana Al'-1500 yka3bIBaroT:

a) TpeJies MPOYHOCTh; 0) JaBJICHUE MPECCOBAHMUS; B) YAAPHYIO BSI3KOCTD.
2. Hakunen 3akanenHoi cranu 110I'13J1 o6ecnieunBaeT TBEPIOCTD:

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

3. U3HOCOCTOMKOCTH 0OEcTIeunBaeT:

a) BBICOKAs TUTACTUYHOCTH; 0) BBICOKASI TBEPJIOCTH; B) HU3KAsI TBEPAOCTbD.

3ananue Ne 2

1. 3HOCOCTOMKOCTH 0OECTIeYnBaET:

a) BBICOKUH K03(ppULIMEeHT TpeHust; 6) BbICOKas yaapHasi BA3KOCTb; B) HU3KUN KOIPPHUIIHEHT
TPCHUS

2. Xumuueckuit coctaB craymm X 15:

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

3. I'padut AI'-1500 paboTocnocoOeH nmpu Harpy3Ke:

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

3amanue Ne 3

1. 3HOCOCTOMKOCTH 0OOECTIeunBaeT:

a) BBICOKasl TBEPAOCTh; 0) BBICOKAs MJIACTHYHOCTD; B) BEICOKUH KOA(hOUIIMEHT TPESHHUSL.
2. byksa «I1I» B mapkupoBke cranu [IIX15 yka3biBaer:

a) IIJTAKOBBIN MeperuiaB; 0) MapUKOTOIIUITHUKOBAs CTallb; B) CTaNb JUIS U3TOTOBICHUS
LIapPHUPOB.

3. I'padut AI'-1500 paboTocmmocoOeH Mpu CKOPOCTSIX CKOJIbKCHHUS:

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

3amanue Ne 4

1. Cranps HIX15 B UCXOTHOM COCTOSIHUM UMEET CTPYKTYPY:

a) ¢pepput+ nepaut; 6) GpeppuT; B) NepPaAUT+KAPOUIBI.

2. Bua tepmuueckoit 00paboTku, oO6ecrneunBaronid BEICOKYIO0 U3HOCOCTOMKOCTh ctanu LIIX 15:
a) 3aKajika + HU3KHUH OTITYCK; 0) 3aKalika +BBICOKUIN OTITYCK; B) HOPMAJIU3AIIHSL.

3. Qucynbdun MmonubaeHa coOXpaHsIeT cMa3bIBaloIIee ISHCTBUE 10 TeMIepaTyp:
a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 5

1. BbICOKY!0 H3HOCOCTOMKOCTD JieTajel MallluH 00ecrednBaeT:

a) MpUMEHEHHE )KUJIKUX U TBEPJBIX CMa30K; 0) yaydllleH!e; B) HOpMaU3aIHsl.
2. I'padut coxpansieT cMa3bIBaroliee IeicTBHE 10 TeMIepaTyp:

a) 150°C;6) 450°C; B) 600°C.

3. Cranp IIIX15 noaseprarot 3aKkajike ¢ TEMIEPATYpPBI:

a)t>Acs; 0)t>Acm; B) Aci<t < Acm.
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3ananue Ne 6

1. 3HOCOCTOlKas cTalb:

a) C15«; 6) 110T°13J1; B) cTans10.

2.Crpyxkrypa cranu HIX15, oGecieunBaromias BHICOKYIO H3HOCOCTONKOCTb:
a) copOuUT 3aKaiKu; 0) TPOCTUT OTITYCKA; B) MAPTEHCHUT OTITyCKa + KapOHUIblI.
3. Hutpun 6opa coxpaHsieT cMa3blBaroliee AeUCTBUE A0 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 7

1. Cranp 110I'13JI nocne 1UThsI UMEET CTPYKTYPY:

a) nepnut; 0) pepput; B) ayCTeHUT + KapOUIbI.

2. Iocne TepmooOpadoTku aetanu u3 ctanu [IIX15 nomkHb ©UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MertamnodToporuiactoBas JeHTa - 3TO:

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

3ananue Ne 8

1. MetannogToporuiactoBas I€HTa COCTOUT:

a) JIaTyHb, GTOPOILIACT; 0) 0JIOBSIHHCTAsI OpoH3a, GTOPOILIACT, TUCYIb(PU MOIUOCHA,
CTaJbHAas JICHTA; B) TUCYIb(PUA MOIUOAeHA, PTOPOTLIACT.

2. TBepnoit cMa3Koil SIBIsAETCA:

a) HUTPUJI TUTaHa; 0) HUTPUJ KPEMHUS;, B) TUCYIb(HUT MOJIUOICHA.

3. Xumunueckuii coctas ctaimu 110I°13JT:

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

3amanue Ne 9
1. 3akanka craiau 110I'13JI oGecrieunBaer:

a) pacTBopeHue kapouaos; 6) nomyuenue 100% maprencuta; B) nonyuenue 100% deppura.

2. TBepo¥ CMa3KOM SBJISETCS:

a) HUTPUJI TUTaHa; 0) HUTPUJ KPEMHUS;, B) HUTPHU Oopa.
3. B xauecTBe U3HOCOCTOMKOTO MOKPBITUS UCTIOIB3YIOT:
a) HUTPUJI TUTaHa; 0) HUTPUJ KPEMHUS;, B) HUTPHU Oopa.

3aganume Ne 10

1. Cioco0 HaHeceHUs HUTPHIa TUTaHA Ha pabouyt0 MOBEPXHOCTh:
a) MEXaHUYECKH; 0) MOHHO-TUTA3MEHHBIH; B) 3JIEKTPOXUMHUYCCKUH.
2. TBepaoi cMa3KOM SIBJISETCS:

a) HUTPUJI TUTaHA; 0) HUTPUJ KPEMHUS;, B) TPaUT.

3. Ilocne 3akanku ctanb 110I'13J1 umeet TBEpAOCTD:

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

3amanme Ne 11

1. U3HOCOCTONKOCTH 0OOECTIeYnBaeT:

a) BBICOKAs TUIACTUYHOCTH; 0) BHICOKAs TBEPAOCTh; B) HU3Kask TBEPIOCTD.
2. Xumudeckuit coctaB cramu IIX 15:

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

3. I'pacdut AT'-1500 paboTocrnocoOeH Mpu CKOPOCTAX CKOJIBKCHHUS:

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

Samaume Ne 12
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1. I3HOCOCTOMKOCTH 00ECTIEUBAET:

a) BBICOKUHN KOA((UIMEHT TpeHUs; 0) BHICOKas yaapHast BI3KOCTh; B) HU3KHIA K03 duiimeHt
TpEHUsI.

2. byksa «IlI» B mapkupoBke ctanu [IIX15 yka3biBaet:

a) JTAKOBBIN TIeperuiaB; 0) MIAPUKOTIOIIIMITHUKOBAS CTaNb; B) CTAJb JUIS U3TOTOBIICHUS
LIapPHUPOB.

3. Aucynbdun MmoanbaeHa coxpaHseT cMa3bIBaolIee ASHCTBUE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3aganue Ne 13

1. I3HOCOCTOMKOCTB 0O€ECceunBaeT:

a) BBICOKAsl TBEPJIOCTH;0) BbICOKAS MJIACTUYHOCTD; B) BBICOKUN KOAPPUIIUEHT TPEHHUSL.
2. Cranp IIX15 B HICXOHOM COCTOSTHUM UMEET CTPYKTYPY:

a) epput+ nepnur; 6) pepput; B) nepauT+kapOuIbl.

3. Cranp IX15 B UICXO/THOM COCTOSIHUM UMEET CTPYKTYPY:

a) epput+ nepaut; 6) Gpepput; B) nepauT-+kapOubl.

3amanue Ne 14

1.Bua tepmuueckoit 00paboTkH, 06ecredrBalonIfi BBICOKYIO H3HOCOCTOMKOCTh cTanu X 15:

a) 3aKajka + HU3KHUH OTIYCK; 0) 3aKajika +BBICOKHUI OTITYCK; B) HOpMaJIU3alHsl.
2. Crans IIIX15 nmoasepraroT 3aKajike C TEMIEPATYPHI:

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

3. Hutpun 60pa coxpaHsieT cMa3bIBaroIlee ACUCTBHUE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3agaaue Ne 15

1. BBICOKYIO H3HOCOCTOMKOCTB JIETajCi MaIIiH 00eCIICUHBaET:

a) IPUMEHECHHE KUJIKUX U TBEPJBIX CMa30K; 0) yaydllieHHe; B) HOPMaTH3aIlusl.
2. Ctpykrypa cranu 11IX15, obecrieunBaromias BRICOKYIO H3HOCOCTONKOCTB:
a) COpOUT 3aKaJIK; 0) TPOCTUT OTIYCKA; B) MAPTCHCHUT OTITYCKa + KapOu IbI.

3. MerannodroporuiactoBas JI€HTa - 3TO:

a) CTalib; 0) JIATYHB; B) KOMIIO3UITMOHHBINA MaTepUal

3amanue Ne 16

1. 3HOCOCTOMKas CTab:

a) C15«; 6) 110I°13J1; B) cTans10.

2. ITocne TepmooOpadoTku aetanu u3 ctanu [IX15 nomKHBI KMETh TBEPIOCTD:

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

3. MetannodToporuiactoBas I€HTa COCTOUT:

a) n1aTyHb, pTopormiacT; 0) oJoBsHKUCTas OpOH3a, PTOPOIIACT, TUCYIb(PUA MOTHOCHA,
CTallbHas JICHTa; B) AUCYIb(ua MmoiudaeHa, GToporiacT.

3aganue Ne 17

1. Crans 110I'13J1 nocne AUThs UMEET CTPYKTYPY:

a) nepaut; 6) heppuT; B) aycTEHUT + KapOUIbI.

2. TBepnoii cMa3KOH SIBISIETCS:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHHUS; B) UCYIb(GHUI MOJIUOICHA.
3. B xauecTBe U3HOCOCTOMKOTO MOKPBITUS HCIIOJIB3YIOT:

a) HUTPUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTPUA O0pa.

Samaume Ne 18
1. Xumnueckuii cocras ctanu 1101'13J1:
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a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

2. TBepnoii cMa3KoH SIBISIETCS:

a) HUTPUJ TUTaHa; 0) HUTPHU] KPEMHUS; B) HUTPUA O0pa.

3. Croco6 HaHeceHus! HUTpUJa TUTaHa Ha pabouylo MOBEPXHOCTD:
a) MEXaHUYECKUI; 0) NOHHO-IIJIA3MEHHBIN; B) JIEKTPOXUMHUYECKHM.

3amanne Ne 19

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

a) pactBopenue kapouaos; 0) moxyuenue 100% maprencura; B) nomyuenue 100% ¢eppura.
2. TBepaoit cMa3KOH SIBIISAETCS:

a) HUTPUJ TUTaHa; 0) HUTPHU]l KPEMHUS; B) TpaduT.

3. ludpst B MapkupoBke matepuana Al'-1500 yka3piBaroT:

a) TpeJies MPOYHOCTh; 0) JaBJICHUE MPECCOBAHMUS; B) YAAPHYIO BSI3KOCTbD.

3ananue Ne 20

1. Ilocne 3akanku crans 110I'13J1 umeer TBEpAOCTD:

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

2. Hakuen 3akanenHoi ctanu 1100'13J1 oGecrieunBaeT TBEpAOCTD:
a) HB 600; 6) HB 200; B) HRC 60.

3. I'pacdut AI'-1500 paboTocnocobeH mpu Harpys3Ke:

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

3aganue Ne 21

1.1I3HOCOCTOWKOCTh 00ECTICYNBACT:

a) BBICOKAs TUTACTHYHOCTH; 0) BBICOKAsI TBEPIOCTH; B) HU3KAsl TBEPIAOCTD.
2. [locne 3akanku ctans 110I'13JI umeeT TBEpAOCTB:

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

3. I'padut AI'-1500 paboTocnocoOeH nmpu Harpy3Ke:

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

3aganue Ne 22

1. U3HOCOCTOMKOCTH OOecTeunBaeT:

a) BBICOKUH KOA((GUIIMEHT TpeHUs;, 0) BRICOKAs yJaapHas BA3KOCTh; B) HU3KUH KOd(PHImeHT
TpEHHUSI.

2. TBepliof cMa3KOMU SIBISETCS:

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

3.MeramnodToporiactoBas JeHTa COCTOUT:

a) naTyHb, pTopormiact; 0) onoBsHUCTAst OpoH3a, GTOPOIIIACT, TUCYAbGUA MOTUOIEHA,
CTallbHas JICHTa; B) AUCYNIbpua monudaeHa, GTopormiact.

3ananue Ne 23

1. 3HOCOCTOMKOCTB OO€EceunBaeT:

a) BBICOKAsi TBEPJIOCTh; 0) BHICOKAS TUIACTUYHOCTH; B) BHICOKUI KO3(pPUIIMEHT TpeHHUSI.
2.3akanka cranu 110I'13JI oGecieunBaert:

a) pacTBopeHue kapouos; 6) noaydenue 100% maprencuta; B) noiaydenue 100% deppura.
3. MetannodToporuiactoBas JI€HTa - 3TO:

a) craib; 0) IaTyHb; B) KOMIIO3UIIMOHHBIM MaTepHar.

3amanue Ne 24

1.Bun repmuueckoii 00paboTkH, 00eceunBatoINii BRICOKYIO H3HOCOCTOMKOCTh ctanu [IX 15:
a) 3aKajka + HU3KHH OTITYCK; 0) 3aKalika +BBICOKHUI OTITYCK; B) HOPMaTH3AIIHSL.

2. Xumnueckuit cocras ctamm 110I'13JI:
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a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;
3. Hutpun 60opa coxpaHsieT cMa3bIBarolee JeHCTBUE 10 TEMIIepaTyp:
a) 1500°C; 6) 4500°C; B) 6000°C.

3ananue Ne 25

1. BbICOKYI0 H3HOCOCTOMKOCTB JI€Talei MallliH 00eCIeunBacT:

a) MPUMEHEHHE )KUIKUX U TBEPABIX CMa30K; 0) yIydIlIeHHE; B) HOPMAaIH3aIHAL.
2. Cranps IX15 B HICXOAHOM COCTOSTHUM UMEET CTPYKTYPY:

a) hepput+ nepinut; 0) GpeppuT; B) nepauT+KapOUIBHI.

3. I'pacdut AT'-1500 paboToCriocOOEH MPU CKOPOCTSAX CKOJBKCHHUS:

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

3amanne Ne 26

1. MI3HOCOCTONKAs CTaJIb:

a) Cr5xk; 6) 110I'13JI; B) ctans10

2.byksa «I1I» B mapkupoBke cranu LIIX15 yka3piBaert:

a) IJIAKOBBIN TIeperuiaB; 0) MapUKOOAIIUITHUKOBAS CTallb; B) CTAJIb JISl M3TOTOBIICHUS
LIapPHUPOB.

3. I'pacdut AI'-1500 paboTocnocobeH mpu Harpys3Ke:

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

3aganue Ne 27

1. Cranp 110I'13JI nocne IUTHS UMEET CTPYKTYPY:

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

2.Ctpykrypa cranu 11IX15, obecrieunBarorniasi BRICOKYO H3HOCOCTOUKOCTD:
a) COpOUT 3aKayIk; 6) TPOCTUT OTIYCKA; B) MAPTCHCHUT OTITYCKa + KapOuIbI.
3. I'padut coxpaHseT cMa3bIBAOIIEE ICHCTBHE JI0 TEMIIEPATYp:

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

Samanue Ne 28

1. ITocne 3akanku ctans 110I'13J1 umeeT TBEpAOCTB:

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

2. TBepliof cMa3KOMU SIBISETCS:

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

3.MeramnodToporiactoBas JeHTa COCTOUT:

a) n1aTyHb, pTopormiacT; 0) oIoBsHKUCTAs OpOH3a, PTOPOIIACT, TUCYIb(PUA MOTHOCHA,
CTallbHas JIeHTa; B) AUCYNIbpua monubaeHa, GTopormiacT.

3amanue Ne 29
1.3akanka cranu 110I'13J1 oGecrieunBaer:

a) pactBopeHue kapouaos; 0) moxydenue 100% maprencurta; B) nonyuenue 100% deppura.

2.TBepnoii cMa3KoM SIBISAETCS:

a) HUTPHUJ TUTaHa; 0) HUTPHUI KPEMHUS; B) NUCYIb(UI MOIMOIEHA.
3. MeramnodroporniacToBas JIEHTa - 3TO:

a) craib; 0) IaTyHb; B) KOMIIO3UIIMOHHBIM MaTepHar.

3ananue Ne 30

1. Xumuueckuit coctaB ctamu 1101 13J1:

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

2. TTocne TepmoobpaboTku aeranu u3 cranu [1IX15 10mKHB UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; B) HRC 30.

3. Hutpun 60opa coxpaHsieT cMa3blBarolee AeWCTBUE A0 TeMIepaTyp:
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a) 1500C; 6) 4500C; B) 6000C.

Tema: «IIBeTHBIE CILIABBI»

3ananue Ne 1

1. Kakoe 3HaueHue 6 umeet aropantomMud J[16 mocie 3akanku u ctapeHus?

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

2. MoXHO 1 110 CTPYKType AByx(]a3Hou naTyHu (o +) CymuTh 0 CoAep:KaHUH B HEH MHKA?
a) HeJb3s1; 0) MOXKHO MHOT/IA; B) MOXKHO BCET/Ia

3. Kakyto hopmy UMEIOT IEpBUYHBIE 0L KPUCTAUIBI KDEMHHS B CHUTyMUHE?

a) ICHJIPUTHYIO; 0) UTOJIbYATYIO; B) TPAHEHYIO

3amanue No 2

1. Kakoii u3 CrutaBoB sIBIsieTCst 0THO(a3HON O-TaTyHbIO?

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

2. KakxoBa MukpocTpykrypa cuuiymMuHa AJI2 npu KoMHaTHOH TeMIieparype nocie
MOAU(PUITUPOBAHUS ?

a) a-(aza + 3BTEKTHKA; 0) a-(a3a; B) KpeMHUI U IBTEKTUKA

3. C Kaxko# LIeJILI0 BBOIAT MeIb B cIuiaB b&83?

a) JUTS IPEAOTBPAIICHUS JIMKBAIIH 1T0 XUMHUYECKOMY COCTaBY; 0) /ISl PENOTBPAIICHUS
JIUKBAIIAY TI0 YICTLHOMY BECY TP KPUCTAUTN3AINH; B) IS YIYUIICHUS TUTCHHBIX CBOHCTB

3amanue Ne 3

Kakue KoMIIOHEHTEI BXOIAT B cOCTaB ciniaBa JI6K?

a) Melb — OJI0BO; 0) Me/Ib — CBHUHEII; B) MEJIb — ITUHK

2. Kaxoit pexum 1epMo0o0pabOTKH BOCCTaHABIMBAET MJIACTUYHOCTh XOJIOJHOAE(POPMUPOBAHHBIX
JlaTyHeun?

a) OT)KUT PEKPUCTAIIU3AINH; 0) 3aKaJIKa M CTApPCHHE; B) 3aKaJlka U OTIYCK

3. Kakue criiaBbl Ha3bIBAIOTCA TypaIFOMUHAMU ?

a) CIUIaB AIFOMUHUN — MeJlb — MarHui; 0) CcIiaB aJlOMUHUA — KPEMHUH; B) CILJIaB aTFOMUHUNA
— JKeJIe30 — MapraHel|

3amanue Ne 4

1. OnpenenuTh XUMUYECKHH cocTaB crutaBa JI68

a) muHK 68% + meap 32%; 6) menp 68% + onoBo 32%; B) menb 68% + nuHK 32%
2. Kakne KOMIIOHEHTHI BXOJIAAT B cocTaB ciuiaBa bp.0-10?

a) Melb — IUHK; 0) MeIb — OJIOBO; B) MEIb — CBUHEII

3. VI3 npuBEICHHBIX HIKE CIJIABOB BHIOPATH MEITLXHOP

a) crutaB MH19; 6) cruta MHI15-20; B) crutas JIK80-3

3amanne Ne 5

1. Kakoif 0CHOBHOM JIETUPYIOIIHI 3JIEMEHT U B KAKOM KOJIMYECTBE BXOJIUT B COCTaB
OypaJloMHHa?

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

2. Kaxoit U3 mpuBEICHHBIX HIKE CIIJIAaBOB HanOoJee JIerkuii?

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

3. K xako# cucteMe oTHOCHTCS ciuiaB AMin?

a) aIOMUHUN — KpeMHH; 0) allFOMUHUN — MarHui; B) allFOMUHUNA — MapraHell

3amaune Ne 6
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1. Kakne kxOMIIOHEHTEI BXOAAT B COCTaB ciuiaBa JI68, 1 kak OH Ha3bIBaeTCA?

a) MeJlb — OJIOBO; OJIOBSIHHAsI OpOH3a; 0) Melb — IWHK; JIATYHb, B) MEJlb — CBUHEI]; CBUHIIOBAS
OpoH3a

2. Kakoli U3 npuBeIeHHBIX HU)KE CIIaBOB 00IaaeT aHTU(PUKIIMOHHBIMU CBOHCTBAMMU?

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

3. KakoBa MHKpPOCTPYKTypa X0JIOJHO-Ae(POPMHUPOBAHHOH (L-TIATYHH TTOCIIE OTKHUTra?

a) CBETJIbIE OCH JICHAPUTOB; 0) BHITSHYTHIE 3€pHA; B) 3€pHA C IPABUIJILHOM OrpaHKON

3ananue Ne 7

1. Kakue crinaBbl Ha3bIBalOTCS JypallOMUHAMU ?

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

2. Kakyto popmy UMEIOT epBUYHbIE KPUCTAILIBI KPEMHUS 10 MOAUPUIIMPOBAHUS B CUITyMUHE?
a) IApOBUHYIO; 0) UTOJIBYATYIO; B) TPAHEHYIO

3. U3 npuBeneHHBIX HIKE CIUIABOB BHIOpATh Hanbosiee Jerkuit

a) J116; 6) JI80; ) 583

3amanne Ne 8

1. VI3 mpuBeIeHHBIX HIKE CIIABOB BHIOPATh HanboJiee JeTKui

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

2. Kakue KOMIOHEHTHI BXOAAT B cocTaB cruiaBa bp.C-307?

a) Melb — CBUHEIl; 0) MeIb — aJIFOMUHUH; B) Melb — IIUHK

3. Kakoll U3 MpUBEIECHHBIX HUXKE CIIJIABOB SIBJISIETCS AYyPaTIOMUHOM?
a) AJI2; 6) [116; B) bpAXK-9-4

3amanue Ne 9

1. Kakre KOMIIOHEHTBI BXOAT B cocTaB criaBa bp.Od6-0,2?

a) Menb — 0J10Bo0 — (ocop; 0) MuHK — 0710BO0 — (Pocdop; B) aTFOMHUHUI — OJIOBO —
hocdop

2. Kakoii 3 mpUBEICHHBIX HMKE CIJIABOB 00J1a7aeT aHTH(PUKIIMOHHBIMHU CBOMCTBAMU?
a) AJl4; 6) [116; B) bp.C-30

3. K kakoii rpymre criaBoB oTHocuTcs criaB JIT[16K4?

a) 1e(OpMUPYEMBIM, TEPMHUECKHU YITPOUHIEMBIM; 0) TUTEHHBIM; B) 1e(POPMUPYEMBIM,
TEPMHUYECKH HEYIIPOUYHSIEMBIM

3aganme Ne 10

1. KakoBo cpenHee mpoleHTHOE coiepkaHue Maruus B criaBe /(167

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

2. K kakoi rpymiie criaaBoB oTHocuTcs cruias JIL[16K47?

a) nehopMHUpYeMbIM, TEPMUYECKU YITPOUHSIEMBIM; 0) TUTEHHBIM; B) 1e(hOpMUPYEMBIM,
TEPMHUYECKH HEYIIPOUYHSIEMBIM

3. K xakoii cucreme otHocuted crimaB MH19?

a) MeJlb — HHKellb; 0) MeIb — HHUKENb — I[UHK; B) IIUHK — HHUKEIb

3ananue Ne 11

1. Kakast U3 npuBeIeHHBIX HIKE JIaTyHEH 00afaeT OoJbllel MIaCTUYHOCThIO?
a) J190; 6) JI62; B) JIS6

2. Kakue cTpykTypHbIe cocTaBistonIe umeer auras oponsza bpO10?

a) a-Kpuctaiia; 0) a + d; B) 6-aza

3. [Tocne TepmoobpaboTku ciias /{16 nmeer HaubOIBIIYIO TPOYHOCTH

a) MocJie OTHKUTa; 0) MoCIe 3aKaJIKU; B) MOCIE 3aKAIKH U CTApEHUS
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3ananue Ne 12

1. KakoBa MukpocTpykrypa cuiiymuna ¢ 13 % Si nmpu KoMHaTHO# TeMmeparype mocie
MOJU(PHUIIUPOBAHUS?

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

2. Kakoe 3HaueHue 6B umeeT aypaintoMmud J[16 mocne 3akajiku u cTapeHus?

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

3. U3 mepeunciieHHbIX HUKE CIIABOB BHIOPATh HEU3HIILOEP

a) cruta MH19; 6) crutas MHII15-20; B) crinas JIL[16K4

3ananue Ne 13

1. K xakoii cucreme orHOCUTCS ciitaB AMir?

a) aJIFOMUHUN — KpEeMHHUI; 0) alFOMUHUN — MarHuii; B) allOMUHUN — MapraHell

2. Kakue cTpykTypHBbIe cocTaBistonie umeet cruias J190?

a) o-J1aTyHb; 0) o-1aryHp + B'-naryHs; B) B'-1aTyHb

3. Kakoii pexum TepMooOpabOTKH BOCCTAHABIMBAET IJIACTUYHOCTh XOJI0AHOAE(POPMHUPOBAHHBIX
JlaTyHeun?

a) 3aKajika U OTMYCK; 0) 3aKajika ¥ CTapeHUE; B) OTIKUT PEKPUCTALTU3AIIH

3aganue Ne 14

1. Kakoe BiusiHME Ha CBOWCTBAa CHUTYMHHOB OKa3bIBaeT MoauduimpoBanue?

a) MOBBIIIAET MPOYHOCThH; 0) MOBHIIIAET KOPPOSUOHHYIO CTOUKOCTh; B) HE BIUSET
2. Kakre KOMIDOHEHTEI BXOIIT B cOCTaB ciuiaBa 5837

a) 0JIOBO — CypbMa — MeJib; 0) aTIOMUHUNA — KPEMHUH; B) MEb — CBUHEII

3. Kakas u3 npuBeIeHHBIX HIDKE JaTyHeH o0manaeT OOoJbIIeH TIacCTUHIHOCTRIO?
a) JI83; 6) JI62; B) JI56

3amanue Ne 15

1. Kakue criiaBbl Ha3bIBAIOTCA JIATYHSIMU?

a) CILIaBbl MEJH C IMHKOM; 0) CIUIaBBI ME/IU C OJIOBOM; B) CILJIaBbI MEAU CO CBUHIIOM
2. Kakne KOMOOHEHTHI BXOJAIT B cocTaB ciuiaBa AJI2?

a) Mellb — OJIOBO; 0) AIFOMUHUN — KPEMHHI1; B) alTFOMHHUN — Melb

3. K kakuMm snatyHsiM oTHOCUTCS cruiaB JI8S?

a) a-JIaTyHb; 0) a-aTyHb + B-7IaTyHb; B) B-1aTyHb

3amanne Ne 16

1. Kakue criiaBbl Ha3bIBAKOTCS JIATYHSMHU?

a) CIUIaBbI MEIU C ITMHKOM; 0) CIUIaBBI MEIU C OJIOBOM; B) CIJIABBI MEIM CO CBHHIIOM

2. Kakum pexumoM o0pabOTKH MOXKHO YCTPAHUTh JEHAPUTHYIO TUKBALIUIO B OAHO(BA3HOM o-
naTyHu?

a) 3aKaJIKO# U cTapeHreM; 0) TOMOT€HU3alMOHHBIM OTXKUTOM; B) PEKPUCTAIITH3AIIUOHHBIM
OT)KHUIOM

3. ITocne kakoii TepMo0o6paboTKH cru1aBoB J[16 nMeeT HauOONIBIIYI0 TPOYHOCTh?

a) mocJje OTKUra; 0) mocie 3aKaIK| U CTApEHUs; B) MOCIE 3aKaJIKH

3ananue Ne 17

1. Kakue nepBuUYHBIE KPUCTAJUIBI BHLACISIOTCS MIPU KPUCTAITH3AIMH JOIBTEKTHUECKOTO
CHJIyMHUHa 11ocie MoauduupoBanus?

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

2. Kakoif 0CHOBHO# JIETHPYIOIIUI 3JIEMEHT M B KAKOM KOJINYECTBE BXOJHUT B COCTaB
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JTypagtoMHUHa?

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

3. C Kako# 1eNbio BBOAAT MeAb B 0a00uT?

a) JUIsl YIy4IIeHUs JINTSHHBIX CBOUCTB; 0) IS MPEAOTBPAICHHUS JIMKBALIUH 110 YACTHHOMY BECY
HpI/I KpI/ICTaJIJII/I3aLII/II/I; B) JUISA HpeI[OTBpaH_[eHI/ISI JIMKBAIIUH I10 XI/IMI/I‘ICCKOMy COCTaBy

3ananue Ne 18

1. Kakue cTpykTypHBIE COCTaBiIstOIIME UMeeT Jiutast oponsa bpO10?

a) o — Kpucraiia; 0) o kpucramia + o ¢asa; B) o pasza

2. KaKUM PEXUMOM TEPMOOOPaOOTKH MOXKHO YCTPAHUTD JEHAPUTHYIO JIMKBALMIO B OJTHO(pa3HOM
O-JIATyHU ?

a) 3aKaJIKOM U cTapeHneM; 0) TOMOTEHU3alMOHHBIM OTXKUIOM; B) PEKPUCTAIN3allMOHHBIM
OTKHUTOM

3. Kaxoii u3 cruiaBoB siBisieTcst 0THO(a3HON O-TaTyHbIO?

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

3ananue Ne 19

1. Kakoit xumuaeckunii cocran cruasa bp.O®d 6,5-0,4?

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

2. Kaxoit pexum TepMo0oOpabOoTKH BOCCTaHABIMBAET MIIACTUYHOCTD XOJIOIHO1€(OPMUPOBAHHBIX
JlaTyHeun?

a) 3aKajika U OTIYCK; 0) 3aKajika U CTapeHUE; B) OTKHUT PEKPUCTALITU3AIIIT

3. K kakoii rpyrre criaBoB OTHOCHTCS ciiaB bp.b2?

a) 6a00uTHI; 0) OPOH3BI; B) MEITLXHOPHI

3amanue Ne 20

1. KakoBa MukpocTpykrypa cuinymuna 13 % Si npu KoMHaTHO# TemIeparype 10

Mo upuIupoBanus?

a) DBTEKTHKA; 0) KPEMHHUH U IBTCKTHKA; B) O TB. PACTBOP M 3BTCKTHKA

2. KakoBo cpeqHee MpOLEeHTHOE coJiepkaHre Maraus B cruiase /(167

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

3. K kakoii cucteMe oTHOcHUTCS criiaB b83?

a) 0JIOBO — Me€JIb — CypbMa; 0) CBHHEI] — OJIOBO — Me€/Ib; B) CBUHEI] — OJIOBO — CypbMa

Tema: «KoMno3nunoHHbIe MaTePHATIbD

3amanue Nel

1. Inamerp Hanoauutens KM He npeBbimaet

a) 10 mxm; 0) 100MkM; B) IMM

2. Kakumu crnienvaibHBIMU CBOMCTBaMH 001a1atoT AucriepcHoynpoyHennbie KM Ha
METAJNINYECKOH OCHOBE?

a) U3HOCOCTOMKOCTHIO; 0) BHICOKOM MPOYHOCTHIO; B) KAPOMPOUHOCTHIO

3. U3 TBepabIX CIIaBOB U3TOTABIMBAIOT

a) IeTanu aHTU(PUKIIMOHHOTO Ha3HAYeHHUsI; 0) eTanu GPUKIIMOHHOTO HA3HAYEHUS; B)
MeTamnoo0padaThIBaAIOIIUN HHCTPYMEHT

3ananue Ne2

1. Kakue BemiecTBa 00bIYHO UCTIOIB3YIOT B KauecTBEe MaTpuiisl KM?
a) MPOYHbIe; 0) MIACTUYHBIC; B) )KECTKHE

2. Pabouas TemriepaTypa CUTAJUIOB I0CTHTAeT

a) 800°C; 6) 1000°C; B)1200°C
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3. IIpu xaxoit mMHe AUCKpeTHOTO BojokHa KM Ha €ro 0CHOBE HMEET MPOYHOCTH, OJM3KYIO K
npouHoctd KM ¢ HenpepbIBHBIM BOJIOKHOM?
a) li=lkp; 0) li>2lkp; B) li>5lxp

3ananue Ne3

1. Kakue BemiecTBa UCTOJB3YIOT B KAY€CTBE HATIOJIHUTES?

a) IPOYHbIE; 0) IJTACTUYHBIC; B) BSI3KHE

2. Kakyto MaTpuily UMEIOT CUTAJLJIBI?

a) METaJUIMYECKYI0; 0) CTEKIISIHHYIO; B) YITICPOIHYIO

3. Uto Takoe lkp?

a) MHHAMAJIbHAS JTUHA TUCKPETHOTO BOJIOKHA, IPH KOTOPOH MaKCUMAIBHOE 3HAUCHUE €TO
HaNPsOKEHUST PABHO HAINPSHKCHHUIO B HETTPEPHIBHOM BOJIOKHE; O )MaKCUMaJIbHAS JUTHHA
JTUCKPETHOTO BOJIOKHA, TTPH KOTOPOH MaKCHMaJIbHOE 3HAYCHHUE €0 HAIIPSKEHUSI PAaBHO
HaIPSOKEHUIO B HEMPEPHIBHOM BOJIOKHE; B) JUTMHA JTUCKPETHOTO BOJIOKHA, TIPU KOTOPOM
MaKCUMaJIbHOE 3HAYCHHE €T0 HAMPSHKCHUS PAaBHO HAINPSIKCHHUIO B HEIIPEPHIBHOM BOJIOKHE

3ananue Ne4

1. Yo sBigercs HecymuM ieMeHToM B KM ¢ 3epHHUCTBIM HarosHuTEnEM?

a) MaTpuia; 0) HaOJHUTENb; B) Marpulla U HAlOJHUTEIh

2. Kakumu cnienanbHBIMU CBOMCTBAMH 00JIAAAl0T CUTAILIELI?

a) MAarHUTHBIMU; 0) TEPMOCTONKOCTbIO; B) TEIJIOCTOMKOCTHIO

3. Uto o0ycnoBiieHa BRICOKasi IPOYHOCTh HUTEBUAHBIX KPUCTAIIIOB?

a) BBICOKOH TUIOTHOCTHIO JIe(heKTOB; 0) Majoi MIIOTHOCTHIO Ae(DEKTOB; B) MAJILIM pa3MepPOM
3epHa

3amanue Ne5

1. Kak BiausieT Ha CBOMCTBA 3€pHUCTOTO HAITOJTHUTENS €r0 U3MellbueHue?

a) YBEITUYMBAET TPOYHOCTH;0) YMEHBIIIAET IPOYHOCTh; B) HE BIHSIET

2. Kakoii MakCUMaJIbHBIN Miepenaj TEMIIEPATYP BbIICPKUBAIOT CUTAIIIBI?

a) 1o 500°C; 6) no 1000°C; B) mo 1500°C

3. OcHoBHoM HenocTatok KM ¢ 0/1HO- 1 ABYyMEpPHBIM aJIMUPOBAHUEM

a) BBICOKAsi XpYNKOCTb; 0) HU3Kas y/elbHasi IPOYHOCTb; B) HU3KAsl MEKCIIOEBasi IPOUYHOCTh

Samanue Neb

1. Kakoe o0beMHOE cojiepKaHue 36pPHUCTOTO HAITOJIHUTENS B MOPOIKOBBIX KM ?
a) He meHee 25%; 6) ne menee 50%; B) He MmeHee 75%

2. CrutaBbl Thna CAIT yripouHeHs! yacTuaMu

a) MgO; 6) SiO2; B)AI203

3. Kakoli tuaMeTp UMEIOT HUTEBUAHBIE KPUCTAILIIBI?

a) 10 5 MkM; 0) 10 10 MKM; B) 10 5 MKM

3aganue Ne7

1. JIns xakux KM wucmonb3yercs: xapakrepuctuka lkp?

a) TUCTIEPCHOYIPOYHEHHBIX; 0) BOIOKHUCTBIX C HEMPEPHIBHBIM HATIOJHUTENIEM; B) BOJTOKHHUCTHIX
C TUCKPETHBIM HAIOJIHUTEIIEM

2. JlucniepcHOYMIPOYHEHHBIE CTJIaBBI HA OCHOBE HUKEJSI CO/IEPIKAT YaCTHUIIBI

a) MoO3; 0) Al20s3; B) ThO>

3. Kakoe oTHOIIEHUE UTHHBI K AUAMETPY XapaKTepPHO 711 HUTEBUIHBIX KPUCTAIJIOB?

a) 10; 6) 100; B) 1000

3amanne Ne§
63



1. Kakoe o0beMHOE co/iepiKaHne 3ePHUCTOTO HATIOJTHUTENS B JUCTIEPCHOYPOYHEHHBIX KM ?
a) 1...15%; 6)10...20%; B) 60mee 20%

2. Kakyro pabouyro Temrieparypy UMEIOT IUCIIEPCHOYIPOYHEHHBIE CIIJIaBbl HA OCHOBE HUKEIS?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BoIOKHa UMEIOT HauOOJIBILIYIO IPOYHOCTH?

a) OopHBIC; 0) yIIIepOHbIC; B) HUTCBHUIHBIC KPUCTAJLIBI TYTOTUIABKUX COCIMHCHHMA

3ananue Ne9

1. Kakoro pa3zmepa 4acTuLbl COAEPKATCS B AUCIIEPCHOYNPOYHEHHbIX KM?
a) menee 1 Mxm; 0) 6ostee 1 MkMm; B) 6osee 10MKM

2. Kakyo pabouyro temrieparypy umeror crurabl tuna CAIT?

a) 200°C; 6) 300°C; B) 500°C

3. YenpHasi MPOYHOCTH paBHA

a) HB/y; 6) ofi/y; B) off*y

3ananue NelO

1. K kakomy Buay KM oTHOCSTCS HUKENEBbBIE CIIaBbI, COJIEPKAIINE TBYOKHCH TOPHS UITU
rapHus?

a) BOJIOKHHUCTBIM; 0) MOPOIIKOBBIM; B) TUCHIEPCHOYIPOYHEHHBIM

2. Kakumu crienanbsHBIME cBOiicTBaMU o0OagaroT cruiaBbl Tha CAIT?

a) TETUIOCTOMKOCTHIO; 0) )KapOTPOYHOCTHIO; B) H3HOCOCTONKOCTBIO

3. [Tpu xakoM crocoOe apMUPOBAHHS JI0CTUTASTCS HanOoJIee BHICOKAsT MEXKCIIOEBas TPOYHOCTH?
a) MpU OJHOMEPHOM apMHUPOBaHUM; O) MPU ABYMEPHOM apMHUPOBAHHH; B) IPU 0ObEMHOM
apMHUpPOBaHUU

3amanue Nell

1. Kakue KM sBisroTCSt H30TPOITHBIMU?

a) C 3epHUCTHIM HAIIOJHUTENIEM; 0) C BOJJOKHUCTHIM HAIOJTHUTENIEM; B) CO CJIOUCTHIM
HaTOJHUTEJIEM

2. Kakoe KonnuecTBO IByOKUCH TOPHS WU raHUS COOEPIKUTCS B AUCIIEPCHOYITPOYHEHHBIX
HUKEJIEeBBIX CIIaBax?

a) 2...3%; 6) 5...10%; B) >10%

3. Kakoii yron Mexny oqHOHANPaBICHHBIMU CIIOSIMHU BOJIOKOH 00€CIIEUnBaET U30TPOITHOCTh
cBoiictB KM?

a) 42 rpanyca; 6) 72 rpanyca; B) 90 rpagycos

3ananue Nel2

1. Auamerp Hanonuutenss KM He mpeBbliaet

a) 10 mxm; 0) 100MkM; B) 1 MM

2. U3 yero coctout CAII?

a) U3 ATIOMUHUEBON MATPHLIBL YITPOYHEHHON YaCTHIIAMU HUTPH/IA ATFOMUHMS; 0) U3
IFOMUHHEBON MaTPULIBL YTPOYHEHHON YaCTHIIAMU OKUCHU aJIFOMUHMS; B) U3 CTEKIISTHHOMN
MaTpHIbl, YIIPOYHEHHOH YacTUIIaMU KPUCTAJUINYECKUX BEIIECTB

3. Kakas yknanaka oGecriednBaeT MaKCUMAJIbHYIO peau3aliio MPOYHOCTH BOJIOKHA B CBOMCTBaX
KM?

a) oJTHOMepHas; 0) 1ByMepHas; B) 00beMHast

3aganue Nel3

1. K xakomy tunry KM oTHOCsTCS CHILITBI?

a) K MOPOLIKOBBIM; 0) K JMCIIEPCHOYIPOUHEHHBIM; B) K BOJIOKHHCTHIM
2. Crunasel Tuna CAIT umeror marpuily
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a) MarHUEBYIO; 0) aJIOMUHUEBYIO; B) CTEKIISTHHYIO

3. lnst kakux KM cnpasemnBo Beipaxenue ck=P[cHVH+oM(1-VH)]

a) C HAMOJHUTEJIEM U3 HENPEPHIBHBIX BOJOKOH; 0) C HAlIOJHUTEJIEM U3 IUCKPETHBIX BOJIOKOH; B)
C 3€pPHMCTHIM HAIlOJIHUTEIEM

3amanue Nel4

1. Crinasel Tumna CAIT otHOCsTCS K KM

a) TUCTIEPCHOYITPOYHEHHBIM; 0) MOPOUIKOBBIM; B) BOJIOKHUCTHIM

2. YeM OTIMYAETCSl CUTAILIIBI OT CTEKOJ?

a) TBEPJOCTHIO; 0) TEPMOCTOMKOCTHIO; B) XUMUYECKON CTOMKOCTHIO
3. Koaddumment peanmsanuu mpoIHOCTH BOJOKHA NMEET 3HAUCHUE
a) meHee 1; 0) Oonee 1; B) paBHOE 1

3ananue NelS

1. K kakomy Tuny KM oTHOCATCS TBEp/ble CIUIaBbI?

a) K OPOIIKOBBIM; 0) K JUCIIEPCHOYITPOYHEHHBIM; B) K BOJJOKHUCTBIM

2. Crunael Tuna CAIT nmeror Marpuiry

a) METAJUIMYECKYI0; 0) KepaMHUYECKYIO; B) CTEKIITHHYIO

3. [Ipu xakoM 0OBEMHOM COJIEpKAHUHU BOJIOKHA MIPOYHOCTH KM HaumHaeT nmanats?
a) >30%; 6) >50%; B) >70%

3aganue Nel6

1. Yto stBAsIeTCS CHIIOBBIM AlIeMeHTOM B KM ¢ BOJIOKHHUCTBIM HAITOJTHUATEIIEM?

a) Marpuia; 0) HAIMOJHUTEINb; B) MaTpUIla U HATIOJHUTEIh

2. Kaxkoii HaIlmOJIHUTENIb UMEIOT CUTAJLIIBI

a) BOJIOKHHUCTBIN; 0) 3epHUCTHIN; B) KOMOMHUPOBAHHBIHN

3. Jns kakux Km xapakTtepHa aHU30TPOIHS CBOUCTB?

a) TUCTIEPCHOYIPOYHEHHBIX; 0) BOJIOKHUCTBIX C OJTHOMEPHOMN YKJIaJIKOH BOJIOKOH; B)
BOJIOKHUCTBIX ¢ OOBEMHOM YKIIAIKOM

Samanue Nel7

1. Kakue KM uCnonb3yroT Ui H3roTOBJICHHSI METANIO00pabaThIBarOIIEro HHCTPYMEHTA?

a) CAII; 6) TBepapie CIIaBbl; B) JUCIIEPCHOYIIPOYHECHHBIC HUKEIEBBIE CTUIABBI

2. Kakoe 00beMHOE cOiepyKaHNe 36PHUCTOTO HAIMOJTHUTENS B IUCTIEPCHOYIPOYHEHHBIX KM?
a) 1...15%; 6) 10...20%; B) 601ee 20%

3. IIpu ucnonp3oBanuu kakux KM KOHCTPYKTOp MOTy4aeT BOBMOKHOCTh YCHIIMBATh MarepHuall
JeTany B Hanbosee Harpy)KeHHOM HarpaBiICHUH?

a) TUCIEPCHOYIPOYHEHHBIX; 0) C IUCKPETHBIMU BOJIOKHAMU; B) C HEMIPEPHIBHBIMU BOJIOKHAMU

3aganume Nel&

1. Crmasel Tuma CAIT otHOCsTCSt K KM

a) ¢ 3epHUCTHIM HAMOJIHUTENEM; 0) C BOJOKHUCTHIM HAaNOJHUTENEM; B) ¢ KOMOMHUPOBAHHBIM
HaIOJHUTENIEM

2. JIo xakoro ypoBHS MOBBIIIAET pabOUyIO TEMIEpaTypy HUKEIEBhIX CIUIABOB IUCIIEPCUOHHOE
yIIpOUHEHUE?

a) o 0,5 T Marpuust; 6) 1o 0,7 Tru. Marputst; B) 10 0,9 T, marpuiist

3. UeMm o0ycioBieHa BbICOKasi IPOYHOCTh HUTEBUIHBIX KPUCTAIIOB?

a) BBICOKAs TUNIOTHOCTH 1e(PEKTOB; 0) MaJoi MIOTHOCTHIO 1e(PEKTOB; B) MAJILIM pa3MepoM 3epHa
3aganue Nel9

1. TBepable CTIaBbl HIMEIOT HAIOJTHUTEIb

a) 3€PHUCTHII; 0) BOJTOKHUCTBI; B) CIIOUCTBIN

2. W3 yero coctout curaimi?
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a) U3 ATIOMUHHUEBOUM MaTPUIIbl, YIIPOYHEHHOM YaCTUIIAMU OKUCH aJIFOMUHMUS; 0) U3 CTEKISTHHOM
MaTpHULIbl, YIIPOUHEHHOM YaCTUIIaMU KPUCTAININYECKUX BELIECTB; B) U3 IOJIMMEPHOM MaTpHUIIbI,
YIIPOYHEHHOW PYOJICHBIM CTEKJIOBOJIOKHOM

3. Kakne KM npumeHSIOT /17151 U3rOTOBJIEHMSI BEYIIUX BaJOB TPAHCIOPTHBIX YCTAHOBOK?

a) MIOPOLIKOBBIE; 0) BOJOKHHUCTHIE; B) JUCIIEPCHOYIIPOYHEHHbBIE

3amanne Ne20

1. Kakoro pasMmepa 3epHa UCIOJIb3YIOTCS B TOPOIIKOBBIX KM ?

a) meHee 1 Mkm; 0) 6omee 1 MxMm; B) Oonee 1 Mm

2. Kak nomy4aroT AMCHEpCHBIE 3e€pHAa HAMOJHUTENS pazmepoM < 1 Mkm?

a) MEXaHMYECKUM H3MelbIeHrneM; 0) (a30Boil epeKprCTaTU3aIieil; B) pacIbUICHUEM
pacruiaBa

3. OT 4ero 3aBUCHT BEJIMYKMHA KacaTeIbHbIX HaprDKeHI/Iﬁ B KM ¢ BOJIOKHHCTBIM HAITOJHUTEIEM?

a) OT MPOYHOCTH MATPUIIbl; 0) OT MPOYHOCTH BOJIOKHA; B) OT MPOYHOCTH CBA3U MATPHUIIBI C
HAaIlOJIHUTENIEM
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