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1. Ienn ocBoeHNS AUCHUILTHHBI
K 0CHOBHBIM LieJIAIM OCBOCHHUS JUCLUILUINHBI «MaTepualoBeicHHE) CIIEAyeT OTHECTH:

- IOJITOTOBKA CTYJICHTA K JICATEIIbHOCTH B COOTBETCTBHHU C KBATU()UKALMOHHONW XapaKTePUCTH-
KOH T10 HaIIPaBJICHUIO;
- TIO3HAHWE TPUPOJIBI U CBOHCTB MaTEPUANIOB, a TAK)KE METOAOB MX YIMPOUYHEHUS JJIsl Haubosee
3¢ (EeKTUBHOIO UCIIOIB30BaHMsI B aBTOMOOUIIE — U TPAKTOPOCTPOEHHH.

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

- U3y4YEHUE OCHOBHBIX IOHATUH, TEPMUHOB U OINpe/eeHU B 001aCTH KOHCTPYKIMOH-
HBIX, WHCTPYMEHTAJIBHBIX U (YHKIMOHAIBHBIX MaTepHasioB (MapKHpPOBKA, CTPYKTYypa, CBOWA-
CTBA);

- U3y4CHHE COCTaBa, CTPYKTYpPbl U CBOMCTB COBPEMEHHBIX METAUIMYECKUX M HEMeETall-

JUYECKUX MaTepUaloB;

- OCBOCHHE OCHOB TEPMHYECKOH, XUMHKO-TEPMHUYECKON M TEPMOMEXaHHYECKOH 00pa-
0OTKHU;

- OCBOGHHE BHJIOB Pa3yHpOUHSIOUICH U YNPOUYHSIOMEH 00paboTKU (OTXHUT, HOpMaIH3a-
15, 3aKaJika, OTIYCK, LIEeMEHTAlus U JIp.);

- U3yueHue (pU3NUECKOM CYIHOCTHU SIBICHUH, MPOUCXOJALIMX B MaTepuayax B YCIOBUAX
IIPOU3BOJICTBA U IKCILTyaTalluu;

- OCBOEHME OCHOBHBIX CBSI3€H MEXAY CTPOCHHUEM MaTEpUaJIOB U UX CBOWCTBaMU (TBEPJIO-
CTbI0, IPOYHOCTHIO, U3HOCOCTOMKOCTBIO, IJIACTUYHOCTBIO U JIP.);

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

2. Mecro nucuuminunbl B cTpykrype OOII cnennanurera
JucnummnHa «MaTepuanoBeieHIe» OTHOCUTCS K YHCTy YUeOHBIX JUCIUTUIHH 0a30BOM
yactu (bnok 1.1) ocHOBHOI 00pazoBaTeNbHON MPOrpaMMbl CIICITUAIUTETA.
Hucuunimnza  «MarepualloBeICHUE» B3aUMOCBSA3aHA JIOTUYECKHM W COJIEPHKATEIbHO-
METOJAMYECKH CO CIAEAYIOIMMU AUCHMIUIMHAMU U ntpakTukamu OOII:
B 6azosou vacmu (5.1.1):
- du3mkKa;
- Xumns;
- BBeneHue B MHKEHEPHYIO CHIEUATIBHOCTD;
MerTtpomnorus, cranaapTU3alus U cepTUUKaLs;
- ConpoTuBIE€HNE MaTEPUAIIOB;
TeopeTnueckass MEXaHUKA;
- TexHOoJIOrus KOHCTPYKIIMOHHBIX MaTEPHUAIIOB;
- OCHOBBI HAYYHBIX UCCIICIOBAHUIA;
- DKCIUTyaTallMOHHbIE MaTEPHAIbI,
- Baenenue B HHX)EHEPHYIO CICIIUATBHOCTD
B sapuamusnou uacmu (5.1.2)
- Hcropust HayKu U TEXHUKH;
B oucyunnunax no ewvibopy (b.1.3)
- Crnenuanu3upoBaHHBIN MOABUKHOW COCTAB,;

3. [lepeveHb MJIAHMPYEMBIX Pe3yJbTATOB 00YUYEHHS MO TUCHUILINHE (MOTYJII0), COOTHECEH-
HbI€ C IVIAHUPYEMBbIMHU Pe3yJIbTATAMHU OCBOECHHSI 00Pa30BaTEIbHOIi MPOrpaMMbl
B pesynprare ocBOeHUS AUCIUIUIHHBI (MOAYIs) Yy oOydaronuxcsi GOpMHUPYIOTCS CIEAyIO-
1€ KOMIIETEHIIMU U JIOJDKHBI OBITh JOCTUTHYTHI CIEAYIONINE Pe3yabTaThl OOYUEHHUs KaK dTam
(hOpMHUPOBAHHS COOTBETCTBYIOIINUX KOMNEMeEeHYUIL.



Konx xom-
[IETEHIIUU

B pesynbrare ocBoeHus 06pazo-
BaTeJILHOI IpOrpaMMBbl 00y4a-
IOLIHICA JODKEH 001a/1aTh

[lepeueHp IAHUPYEMBIX PE3YJIbTATOB 00yUe-
HUS [0 JUCLUILIMHE

I1K-4

CrocoOHOCTBIO OIIPEICIIATH
CIocoObl  JIOCTHIKEHHUS — IIeJel
[IPOCKTA, BBISBIIATH MPHOPHUTETHI
peueHus 3a1a4 Mpu MPOU3BOJA-
CTBE, MOJICPHU3AIIUN H PEMOHTE
Ha3€MHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKHX CPEJICTB, HX
TEXHOJIOTHYECKOro 000opyaoBa-
HUS ¥ KOMILIEKCOB Ha MX 0ase.

3HATh: - CIOCOOBI IOCTHKEHUS LeNel MPOoeKTa
[0 MAaTEpUATOBEACHUIO M YIPOYHSIOMIHUM 00-
paboTKaM, BBIABIATH IMPUOPUTETHI B MpOIECCEe
pelIeHus 3a7a4 MpU MPOU3BOJICTBE, MOJACPHHU-
3allMM ¥ PEMOHTE HAa3E€MHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPE/ICTB.

yMeTb: - TPAaMOTHO OINpPEAEISATh CIIOCOOBI J10-
CTHKEHUS 1IeJIeH MpoeKTa MO MaTepuaioBe/ie-
HUIO U YIPOUHSIOIIHUM 00paboTKaM, BBISABIATH
MIPUOPUTETHI B MPOIIECCE PEIICHUs 3a7ad Mpu

IIPONU3BOACTBE, MOJACPHHU3AIMKM W PEMOHTE
Ha3€MHBIX TPAHCIIOPTHO-TECXHOJOTUYCCKUX
CpCAacTB.

BJIaJ1€Th: - crocobamu JOCTIDKCHHUS IIeIeH

IIPOEKTa I10 MAaTE€pPUAIOBEICHUIO U YIPOYHS-
oMM 00paboTKaM, a TakkKe MeTOJaMM pelle-
HUS 33724 TPU BHIOOPE MAaTEPUATIOB M TEXHO-
JOTUH IIpU IPOU3BOACTBE, MOJACPHU3ALUU U
peMOHTE Ha3eMHBIX TPaHCIIOPTHO-
TEXHOJIOTUYECKUX CPECTB.

[ICK-1.4

CnocoO6HOCTBIO  pa3pabaThiBaTh
KOHKPETHBIC BAPUAHTHI PEIICHUS
po0JieM MPOM3BOJICTBA, MOJICP-
HU3alMM U PEMOHTAa aBTOMOOHU-
Jed W TPaKkTOpOB, IPOBOJHTH
aHaJM3 ATHUX BApUAHTOB, OCY-
[IECTBISATh  TPOTHO3MPOBAHNE
MOCNEACTBUI, HAaXOIUTh KOM-
MIPOMUCCHBIE PEUICHUsI B YCJO-
BUSX MHOTOKPHUTEPUATBHOCTH U
HEOIPEIEIIEHHOCTH

3HATH. - KOHKPETHBIC BAPUAHTHI PEIICHUS MPO-
0J1leM MPOU3BOJICTBA, MOJECPHU3AIMU U PEMOH-
Ta aBTOMOOWJIEH U TPAKTOPOB, UCIIONIB3Yys CO-
BPEMEHHBIE MaTepuajbl U HOBbIE TEXHOJOTHUH,
MPOBOJAUTH AaHAJIU3 OSTUX BApHUAHTOB, OCY-
HIECTBJISITh TPOTHO3UPOBAHUE, HAXOJUTh KOM-
MMPOMUCCHBIE PEIICHUSI.

yMeTb: - TPaMOTHO HCIOJb30BAaTh KOHKPET-
HBIE BapUAaHTHl pEHICHUs MpoOJieM MPOU3BOJ-
CTBa, MOJICPHHU3AIMN U PEMOHTa aBTOMOOMIEH
U TPAKTOPOB C TMPUMEHEHHWEM COBPEMEHHBIX
MaTepUajIoB U HOBBIX TEXHOJIOTHH, MTPOBOIUTH
aHaJIM3 STUX BapPUAHTOB, OCYIIECTBISATH IPO-
THO3WPOBAHUE, HAXOJUTh KOMIIPOMHCCHBIE
pelIeHusl.

BJaJeTh: - METOJaMU pa3pabOTKU KOHKpPET-
HBIX BapUaHTOB PEIIECHUS MPOOIeM MPOU3BO-
CTBa, MOJIEPHU3AIIMU U PEMOHTa aBTOMOOMIIEH
U TPAaKTOPOB C NPUMEHEHHUEM COBPEMEHHBIX
MaTepuajioB U HOBBIX TEXHOJIOTHH, a TakKke
METOJaMH MPOBEICHUS aHaju3a 3TUX BapHUaH-
TOB ¥ HAXOXKJEHUS KOMIIPOMUCCHBIX PEIICHUH.




4. CTpyKTYypa U coliepKaHue TUCHUILINHBI

OO01mmas Tpy10eMKOCTh TUCIUTUINHBI COCTABIISCT 3 3a4ETHBIC CIUHUIIBI,
T.¢. 108 akagemuyeckux vaca (13 HuX 96 4acoB — caMOCTOsITEIbHAS paboTa CTYICHTOB).

Paznenst quctumimuabl «MarepraloBeICHUE» H3y4aloTCsl Ha TPETheM Kypce.

IIsThlii ceMecTp: neknuu — 6 4acoB, JabopaTopHbIE pabOThI — 6 YacoB, (hopmMa KOHTPOJIS
— 9K3aMeEH.

CtpykTypa U colepkaHue JUCHUILTUHBI «MarepuaioBe[eHe» o CpoKaM U BHJIaM pa-
00TbI oTpaxkeHsl B [Ipunoxxenun 1.

Conep:xanue pa3iesi0B IMCHUUILIHHBI

Bsoonas uwacmo
3HaueHUe ¥ 3a/1a4u Kypca MaTepuaoBe/cHe. Poib MaTepraioB B COBpEMEHHOM TEXHHKE.
Kputepun oneHku u BbiOOpa mMarepuaiioB. PaboThl OTEYECTBEHHBIX U COBPEMEHHBIX YUCHBIX B
obiactd MarepuajoBe[icHUs. MarepuajaoBe[CHUE, KaKk Hayka, U3ydarollas CBOWMCTBa
MaTEepPUaJIOB B CBSI3U C HX COCTAaBOM M cTpoeHueM. Kimaccudukamus marepuaios.

Dusuxo-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos

OcHOBHBIE TIOHATHS O CBOWCTBAaX MaTepuaioB. TBEpPHOCTb, MEXaHUYECKHE CBOMCTBA,
orpezessieMble IPU CTATUYECKOM PacTsKEHUU, YapHas BA3KOCTb. SIBIeHNE XJ1aJHOJIOMKOCTH.
VYcTamocts MarepualioB, IPENEN BBIHOCIMBOCTH. I3HOCOCTOMKOCTh. XpymNKOe M BS3KOE
paspyienue. PaboTa 3apoxieHus U pacpocTpaHeHUsl TpelUHbl. [IoHATHE 0 KOHCTPYKIIMOHHOM
IIPOYHOCTH.

Tunsl cBsizel B TBEpAbIX Tejaax. MeTajulMuecKuil TUIl CBA3H. ATOMHO-KPUCTAJUIMYECKOE
CTpOE€HUE MeTauIOB. THIIBl KPUCTAUIMYECKMX PELIETOK, UX XapaKTepUCTHKHU (mapamerp,
KOOPJMHAIIMOHHOE YMCJIO, TUIOTHOCTh YNAKOBKH), U30TPONMSI, aHU30TPOIUS, KBa3UU30TPOIIHS.
ToveuHsle, TUHEHHBIE U TTOBEPXHOCTHBIE JE(PEKTHI, CTPOCHUE PEaJbHBIX METAJIOB U CIUIaBOB
(BakaHCcHUM, AHMCIIOKAIMKM, OJIOKM MO3aWKH, TpaHUIl 3epHa). TeopeTmyeckas M peayibHas
INPOYHOCTh METAJIOB, BIUsIHUE Ae(heKkToB. [IyTH MOBBILIEHUS TPOYHOCTH METAJIIIOB.

Kpucrannuzanuss MeTajuioB MepBUYHAsT M BTOpPUYHAsA. TepMOAMHAMUYECKHE OCHOBBI
da3oBbix mpeBpamieHud. KpuBble OXJaXAEHUS, CTENEHb MEpPeoXIaxaAeHus, (aKTophl,
BIIMSIOLINE Ha MPOILECC KPUCTAIUIM3ALMHU, CBSA3b MEXKAY CTENEHBIO MEPEOXJIAXKACHUS, YUCIOM
LEHTPOB  KPUCTAJUIM3allMd W CKOPOCTBIO  pOCTa  KpPUCTAUIOB. BenuumHa  3epHa.
MonudunupoBanue xuakoro Merania. [lonmumopdHsie mpeBpalieHus.

Teopus cnnagos

[Tonsatus o cnnaBax. OrmnpenesneHUe TEPMUHOB: CIUIaB, CHUCTEMa, KOMIIOHEHT, (asa.
TBepable pacTBOpPbI, MEXAHUYECKHE CMECH, XUMUYECKHE COEAMHEHUs. J(marpammel COCTOSHUSA
JBOMHBIX CIUIABOB, METOAbI MX MOCTpOeHMs. JluarpamMmma COCTOSIHUS IIpU  IIOJIHOU
HEpPaCTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSSHUH, C OTPaHUYEHHOM OJHOCTOPOHHEH
pactBopuMocThio. OmpezeneHne XMMHUYECKOro cocTaBa (a3 HpU HCIHOJIb30BAHWUU TpaBUIIA
KOHIIEHTpanui. JluarpaMMa COCTOSIHUS C IOJTHOW pacTBOPUMOCTBI) KOMIIOHEHTOB B TBEPJIOM
cocTosHUU.  JleHApUTHas JMKBalMs B TBepAbIX pactBopax. [IpaBumo ¢a3. [Juarpamma
COCTOSTHUSI CHCTEM C IpPEBpPALICHHEM B TBEPJOM COCTOSHHMU (YAaCTHUYHBINM M TOJHBIA pacraj
OTPaHUYEHHOTO TBEPAOI0 PacTBOPA, IBTEKTOMIHOE IMpeBpaileHue). CBsi3b MEXIy CTPYKTYpoi
CIUIaBa, ONpPEAEISIEMON 110 AMarpaMMe COCTOSIHMSI M CBOWCTBaM cIuiaBa. JluarpaMma COCTOSIHUS
JKEJIE30-1EMEHTUT. XapaKTEPUCTUKA KOMIIOHEHTOB.
CtpykTypHble cocTaBisoomue U (a3pl Ha Jguarpamme kene3o-ueMeHTHT. CynHoCTh
OBTEKTUYECKOIO M DBTEKTOMAHOrO IpeBpalleHui. [IpuMeHeHue npaBuia KOHLEHTpaUud u
npasuiia a3 Ha AUarpaMMe Keje30-IIeMEeHTHUT.



BnusiHue yrieposia M MOCTOSIHHBIX ITpUMeceil Ha cBoiicTBa ctanu. Knaccuukanus craneit
[0 Crnoco0y MpPOU3BOJACTBA, HA3HAUEHHIO M KayecTBY. MapKUpOBKa YIJIEPOIUCTBIX CTaleil.
JluctoBble cTamu Uid XOJIOAHOM IITAMIIOBKHM, aBTOHOMHbIE CTaqu. OCHOBHbBIE TEXHMUYECKHE
tpeboBanus o 'OCT nmns cranei.

Uyrynsl ¢ rpaduTOoM, NOJOBHHYATBIE MU Oesble. BiusHHE CKOPOCTH OXJIQXKICHHUS |
XMMHYECKOI'0 COCTaBa 4yryHa Ha cTpykrypy. Ot0en uyryHoB. CTpykTypa, CBOWCTBa, 00JIaCTH
IIPUMEHEHUs U METOJbl IOJYYEHHs CEpBIX, KOBKMX M BBICOKOIIPOYHBIX YyI'YHOB. MapkupoBka

YYT'yHOB.

Haknén u pekpucmannuzayus

Bausinue mactudeckoil nedopmanuu Ha CTPYKTYpY M CBOWMCTBA METayuIOB. MexaHH3M
IUTACTHYECKOW JedopMaliii MOHO-U  TOJHMKPUCTAIUIOB. Pa3MHOXEHHE AWCIOKalui mnpu
wiactuuecko  gedopmanuu. Haknén  apoObro, o0pabotka ponukamu. Ilpumenenue
IIOBEPXHOCTHOI'O HAaKJena B MallMHOCTPOCHHH. BosBpar, nomuronusauus. llepBuunas u
cobupaTenpHas peKkpucTaum3anus. XoioAHas W ropsyas gedopmanus. TepmoMexaHndeckas
obOpaboTka

Tepmuueckasn u xumuxko-mepmuueckasn oopadomxa

Teopus mepmuueckoti oopabomku

Buner Tepmuueckoii o6pabotku craneii. [IpeBpamnenust npu HarpeBe ctanu. Poct 3epHa
ayCTeHHTa, HACIIEJICTBEHHOE M JCWCTBUTENBHOE 3epHO B cTaimu. lleperpeB u mepexor.
[IpeBpalieHrie aycTeHUTa TpPU HENPEPHIBHOM OXJaXKICHHH. JluarpaMma H30TEPMHUUYECKOTO
npeBpamieHust aycTeHura. llepiautHoe mnpeBpamenne. MapTEHCHTHOE TPEBPAIICHUE U €ro
ocobenHoctd. [lIpeBpaiieHue mOpu OTIYCKE, CTPYKTypa M CBOMCTBa CTalud TNpPU OTIIYCKE.
Otnycknas xpynkocts I u Il poxa.

[TpokanuBaeMOCTh M 3aKaJTMBAEMOCTh CTaIH, (PAKTOPHI BIUAIOIIME HA MPOKATUBAEMOCTD:
BIIMSIHAE JIETHPYIONIMX 3JIEMEHTOB, pa3Mepa 3epHa ayCTEHHTa, HEPACTBOPUMBIX KapOWIOB U
BKIIOYeHHH. Meroanka — ompefeneHuss ~ KPUTHYECKOro  JuaMerpa [0 JuarpaMmme
IPOKAITMBAEMOCTH.

Texnonocus mepmuyeckot oopabomru

OO01mmas xapakTepucTUKa MPOoIeccoB TepMuueckoit 0opadbotku. Otxur I pona 6e3 da3oBoit
MEePEeKPUCTAIITN3ANNA. P&XUM OTKHTA peKpacTAIITN3aIIH.

Omxur Il poma ¢ ¢da3oBoil mepekpucTaIM3aUeil: s ynydiieHus oOpabaThiBaeMOCTH,
Tt m3MenbueHus 3epHa. Cheponnzanus, OTIKUT — TOMOTSHU3AINS, HOPMaJTA3AIIHs.
H30TepMUYECKU OTHKUT.

3akanka cranu. OCHOBHBIC MMapaMeTphl MpoIecca: TeMIepaTypa Harpesa, JIUTEIBHOCTh
HarpeBa, CKOpPOCTh oxJaxaeHus. OCHOBHbIE TpeOOBaHWSA K 3aKaJIOYHBIM cpeaam. MeTonbl
3aKaJIKU: TPOCTas, TPEPHIBUCTas, CTyNeHUYaTas © u30TepMHuueckas. JledeKThl 3aKaiku:
oOpa3oBaHue TpelyH, aehopMalivs, OKUCICHHE U 00e3yTIepOoKHUBaHHE TTOBEPXHOCTH, METObI
OOpbOBI C HUMH.

OcHoBHBIE TIapaMeTpbl MPOIECCOB OTMYyCKa YIIIEPOJUCTBIX M JIETHPOBAHHBIX CTale.
OO0OpaboTka x0JI0JIOM. BnmsiHME 3akajlkd M OTIyCKa HAa MEXaHWYEeCKHEe CBOWCTBA CTaJIH.
VYaydiienue crany.

[ToBepxHOCTHAS 3aKajiKa, BUIBI M 00JaCTH TPUMEHEHUSI.

Xumuxo-mepmuuecxkas oopabomxa
@u3nuecKkue OCHOBBI XHUMHKO-TEPMUYECKOH 0O0pabOTKM, MOHATHE O KOod(pduIneHTe
mubdy3un. llemeHTanus, peXKUMbl HACBIEHUS M TOCIEIYIOIIUX TepMUYecKoil 00paboTKu
YIJIEPOAUCTBIX W JIETHPOBAHHBIX  CTajei, BUABI IHpolecca, o00JacTH MPUMEHEHUS.
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HuTtpouemenTauus, BUIbI Mpolecca, pexxumbl, o01actu npuMeHenus. [Ipumenenue atmocdep ¢
ABTOMAaTUYECKUM pEryJupOBaHUEM MOTEHIMANa yrjiepojaa Juisl Mpolecca UEMEHTaluu U
HUTPOLCMCHTAINN.

A3zotupoBanue cranu. Cranu JUis a30TUPOBAHUS, PEXKHUMbI UX TepMUYECKOi 00paboTKw,
o0nactu mnpumeHeHHs mporecca. Ilpouecc HU3KOTEMIIEPATYpPHOTO Ta30BOIO0 U KUAKOTO
a30THUPOBAHUS, UX OCOOCHHOCTH U 00JIaCTH IPUMEHEHHUS.

HoBbie MeTo1b1 XUMUKO-TepMUYeCcKoil 00paboTku. JIazepHoe erupoBaHue.

Koncmpquuormble U UHCMpPymMermajlibHble mMmamepuaibl

Koncmpykyuonnvie necuposanivie cmanu ooue2o Ha3Ha4eHusl.

®a3pl, oOpa3yemble JETUPYIOIIMMH 3JEMEHTaMU B CTalsiX. BinsHue serupyronmx
JJIEMEHTOB Ha NoIMMOp(H3M ’Kele3a, Ha CBoiicTBa (epputa U aycTeHuTta. Bnmsnue
JETUPYIOIIUX 3JIEMEHTOB HAa KMHETHKY M30TEPMHYECKOIO IIPEBpalICHMs ayCTeHUTA. BimsHue
JETUPYIOLIMX 3JIEMEHTOB HAa MAapTEHCUTHOE IPEBPALLEHUE U IPEBpAlllEHUE IpU OTIIYCKE.
OCHOBBI palMOHAJIBHOIO JIETUPOBAHMS CTAJIM W POJb OTIEIbHBIX JIETMPYIOIIHUX 3JIEMEHTOB.
OcoOeHHOCTH TEPMUYECKON 00pabOTKU JIETHPOBAHHBIX CTAJIEH.

Knaccugukaius nerupoBaHHBIX CTajed MO CTPYKType B HOPMAaJIM30BAaHHOM COCTOSIHMU
(mnarpamma ['mite). MapkupoBKa JETMPOBAaHHBIX CTajiell, UX MPEUMYIIECTBA [0 CPABHEHUIO C
yriepoaucTbiMU. JleeKTbl JerupoBaHHbIX cTanei (mudepHbIi U3710M, (IIOKEHBI, OTIYCKHas
XpynkocTb). OCHOBHbIE TPEOOBAHUS K JIETMPOBAHHBIM KOHCTPYKIMOHHBIM cTajsm o I'OCT.

Hucmpymenmanvuvie mamepuavl

HHCcTpyMeHTalbHBIE YIIIePOUCTHIE U JIETUPOBAHHBIE CTAIU JJISL PEXKYIIEro HHCTPYMEHTA,
COCTaB, MapKUPOBKA, TEPMUYECKasi 00paboTKa U 00JACTH TPUMEHEHUSI.

bricTpopexyias cTtaib, cocTaB, CBONCTBAa. PexxuMbl TepMudeckoil oOpaboTKH, 00JIacTH
npumenenus. OcuoBubie TpeOoBanus Mo ['OCT k cramsMm it pexyIiero HHCTPyMEHTA.

[IItamnoBsie cTanu AN XOJIOAHOTO W ropsyero aedopmupoBanusi cramu. Cranu Ui
HU3MEPUTEIIEHOTO HHCTPYMEHTA.

TBepable MOPOLIKOBBIE CIUIABBI JIJISl PEKYIIEr0 HHCTPYMEHTA.

Kepamuka. CBepxTBepbie MaTepUAIbI.

Cmanu u cniagvl ¢ 0codbIMU CBOUCMBAMU

Beicokonpounsle craau. MapTeHCHUTHO-CTaperoliie KOHCTPYKIIMOHHBIE CTaIH, UX COCTaB,
pexuMbl 00pabOTKHU M 00JIACTH MPUMEHEHUSI.

CmnaBel ¢ 0c000 BBICOKOH HM3HOCOCTOMKOCTBIO, COCTaB, MapKHpOBKa, TepMUYECKas
00paboTKa U 001acTH IPUMEHEHUSI.

HepxxaBeronue XpoMUCTbIE U XPOMOHHKEIIEBBIE CTallU, COCTaB, MapKUPOBKA, TEPMUUECKast
00paboTKa U 001acTH IPUMEHEHUSI.

Xaponpounsle ctamu u ciuiaBbl. OCOOEHHOCTH TOBEAEHUS CTadd INpH HArpyskax B
00JacTl BBICOKHUX TEMIIEpaTyp, Ipeaes AIUTENbHON MPOYHOCTH, MPeel Noa3yuyecTd. TUnoBbie
CIIaBBl, COCTaB, CTPYKTYpa, TepMooOpadoTKa, CBOMCTBA M 007aCTH PUMEHEHUS.

CriaBbel ¢ 3aJaHHBIMH (PU3MUYECKUMH CBOMCTBaMU. MarHUTOMSTKHE W MarHUTOTBEp/IbIC
CIIaBBI.

L[semnvie memannvl u cniagol
Mens u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBSHHUCTHIE, KPEMHHCTHIE, ATFOMHUHHUEBBIC,
OepuIIOBBIE; COCTaB, 00MacTu MpuMeHeHus. CriaBbl CBUHIIA U 0J10Ba. baOOUTHI, CBUHITOBUCTHIE
OpOH3BI, AJIOMUHHUEBBIE TOIINITHUKOBBIE CIUIABBI JIJISl JBUTATeNie BHYTPEHHErO CrOpaHus,
TPUMETAJUIMUECKUE MOAIIUITHUKA. AJIIOMUHUNA M ero cBoiicTBa. JIuTeliHblEe aqtOMHUHHEBBIC
CIUJIaBbI, 00JIacTWU TIpUMEHEHHus. JIOpajliOMHUH, COCTaB, PEXUM TEPMHYECKOW 0O0padOTKH,
CBOICTBa, 00JIACTH IPUMEHEHHUSI.



MarnueBsble JITeiHbIe U 1ehopMUpyeMble CIUIaBbl, 00JaCTH IPUMEHEHUS.
Turan u ero craBbl, COCTaB, CBOWCTBA U 00JIACTH IPUMEHEHUS.

Komnosuyuonnvie mamepuanovi

Knaccugukanuss KOMITO3UIIMOHBIX MaTepualioB. PacmpesencHue HANpPsHKCHUH MEXITY
MaTpuneid u HanosHutesneM. Cxembl apmupoBaHusa. Kpurtudeckas nnuHa BoJIOKHA. OCHOBBI
pacdera CBOMCTB KOMIIO3UIIMOHHBIX MATEPUAJIOB.

KoMmno3uTs!l ¢ MeTaJUIMYECKOM MaTpuLeil. JIMCepCHOYIPOYHEHHbBIE KOMITIO3ULIMOHHbIE
MaTepuaibl, 0COOEHHOCTH MEXaHU3Ma yIIpoyHeHUs. /lucnepcHoOynpoYHEHHbIE KOMIIO3UTHI Ha
OCHOBE AJIFOMUHMIO, HUKEJIA U APYTUX METAJUIOB.

BonokHHCTBIE KOMITO3UIIMOHHBIE MAaTEPHUAJIBI HA AIFOMUHUEBON U HUKEIIEBOW MaTpULIaX.

KoMm1o3uTs! ¢ HanpaBiIeHHON KPUCTAIUIM3ALUEH IBTEKTHK.

[TopomkoBble  KOMIIO3UIMOHHBIE  MaTepuanbl  (KEpMETh) aHTU()PUKIMOHHOTO H
(GPUKLHMOHHOTO Ha3HaYeHUs. OUIIbTPHI.

Kommno3surs! ¢ nosmMepHon marpureit. [lonuMepHas MaTpuna KOMIIO3UIIMOHHBIX
matepHanoB. @eHosopMalbaeTuaHAs, FTOKCUAHAS U KpEeMHUIOpraHuyecKas MaTpula
KOMITO3UIIMOHHBIX MaTEPHAIIOB.

OcobeHHoCTH (PU3UKO- MEXaHUYECKOTO MOBEIEHUs oIMMepoB. OpraHnyecKue, 1eMeH-
TOOPraHUYECKNUE U HEOPTaHUYECKHUE ITOTTUMEPBI.

BosiokHMCTBIE KOMIIO3ULIMOHHBIE MaTepHallbl HA MOJIMMEPHOI MaTpuLe (KapOOBOIOKHUTHI,
OOPOBOJIOKHUTHI, OPraHOBOJIOKHUTBHI).

KoMno3sunuoHHbele MaTepuansl Ha MMOJIMMEPHOW MAaTpULE ¢ IOPOLIKOBBIM HAIIOJIHUTEIEM
(mmacTmaccsl).

PoJib MOPOIIKOBBIX (TEXHUYECKUN YIIIEpOA U JIp.) U BOJOKHUCTHIX (KOpA) HAIIOJIHUTENEH.

KoMIo3uTsl ¢ KepaMU4eCKON U CTEKJITHHONM MaTpULIEH.

[TprMeHeHre KOMITO3UIIMOHHBIX MaTepHaoB B aBToMobuiectpoeHnu. Kopnyc u neranu
Ky30Ba. Jleranu ra3oTypOMHHBIX ABUTaTeneil. AHTH(QPUKIMOHHBIE neTanu. OpUKIIMOHHbIE
neranu. Tpynoemkue nerany IBAraTells U XOA0BOM 4acTH. PEMOHTHBIE KOMIIO3UTBHI.
[IepcnekTHBBI IPUMEHEHHSI KOMIIO3UTOB B aBTOCTPOCHHUH.

Hanomarepuaisl. I'eomerpudeckue napameTpsl HaHodacTull. [lonyyenue, npuMeHEHHE.

Texnuko-3KOHOMUUECKUIL 6b100P MAMEPUATA U MEXHOTIOZUU €20 YRPOUHEHUA
OCHOBBI pallMOHAJILHOTO BBIOOpa MaTepuaia u MeTojia ypouyHeHus. [IpuunHbl CHUKEHUs
paboTOCIIOCOOHOCTH MaTepualla: yCTaAIOCTHOE Pa3pyLIeHHEe, XPYIIKOE pa3pylIeHHe,
(GPUKIMOHHBIN U3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAs YCTaJIOCTh, (PPETTHUHT — KOPPO3HUs,
CXBaTbIBaHUE U 3a€IaHNE IOBEPXHOCTEN TpeHUs. Marepuaiibl 1 METObI UX YIPOYHEHMSI IIPU
Pa3IUYHBIX BUJIaX HArpy3KH JeTaleu.

5. O6pa3oBare/ibHbIe TEXHOJOTHHU

Metoauka mpenojaBaHus IUCHUIUIMHBL «MaTepualoBeIeHUE» U pealn3alus KOMIIe-
TEHTHOCTHOTO NMOAXO0/a B U3JIOKEHUHU U BOCIPUATHHM MaTepHalla IIPelyCMaTPUBAET UCIIOIb30Ba-
HHUE CJIEIYIOUINX aKTHUBHBIX U MHTEPAKTUBHBIX (POpPM MpOBEIEHUs T'PYNIOBBIX, WHAUBUIYalb-
HBIX, ayIUTOPHBIX 3aHATUN B COUETAHUHU C BHEAYJTUTOPHOU pabOTOH ¢ 1enbio (GOpMUPOBAHUS U
pa3BUTHS TPOPECCUOHATLHBIX HABBIKOB 00yYarOIIUXCS:
- 3aluTa U UHIUBUAYaIbHOE OOCYKIEHHE BBIIOIHAEMBIX TAoOB Ja00paTOpHBIX padoT;
- Oprasu3anus U IpoBeJeHHE TEKYIIEro KOHTPOJIS 3HAaHUH CTYAEHTOB B (hopMe OIaHKOBOTO
TECTUPOBAHUS;
- HCIIOJIb30BaHUE JIIOBBIX U POJIEBBIX UIDP, Pa300p KOHKPETHBIX CUTYaIIHA;
- IpOBEJEHHE KOHTPOJIBHBIX padoT;

VY aenbHbI Bec 3aHATHUM, TPOBOJAMMBIX B MHTEPAKTHBHBIX (oOpMax, oNpeaeseH riaBHOU
eJIbI0 00pa3oBaTEeIbHON MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHT€HTA 00YUYaIOIIMXCS U CO/IepIKa-
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HUEM AUCHUITIIIUHBI ((MaTCpI/Ia.HOBC,Z[eHI/Ie» 1 B IOCJIIOM IIO JUCHUIIIIMHE COCTaBJIACT 50% ayau-

TOPHBIX 3aHSATHMA.

3aHIATUU.

3agaTus

JICKIIMOHHOTI'O

TUTAa COCTaBISIOT 33% OT 0ObeMa ayIUTOPHBIX

6. OueHoOYHBIE CPeACTBA /ISl TEKYIIero KOHTPOJIS yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTa-
MU 110 HTOraM OCBOCHM THCHHUILUINHBI U Y4e0HO-MeTOANYeCKoe o0ecniedyeHrne CaMoCTosI-
TeJbHOI padoThl CTYICHTOB
B nponecce 00yueHus NCIIONIb3YIOTCS CIEAYIOIINE OLIEHOUHBIE (POPMBI CAMOCTOSITEIbHOM
paboThl CTYAEHTOB, OLICHOYHBIE CPEACTBA TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH M IPOMEKYTOU-
HBIX aTTECTALUN:
Texyui KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTALMU IPOBOISATCS 110 ClIe-
JIYIOIIUM KPUTEPHSM;
- OTBETHI CTYJIEHTA Ha BOIIPOCHI KapT TEKYILETO KOHTPOJLS;
- 3amimTa JIJAbopaToOpHBIX PaboT;
- BBINIOJHEHHE KOHTPOJIBHBIX PadOT.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB /IJIsl IPOBEJAEHUs MPOMEKYTOYHOI aTTecTaluu 00y4aro-
IIMXCH M0 JMCUMILINHE (MOIYJIIO)
6.1.1. IlepeueHp KOMIETEHIIMIA C YKa3aHUEM 3TaroB MX (OPMUPOBAHUS B IMPOIECCE OCBOCHUS

00pa3oBaTeNbHOI MPOTrpaMMBl.

[IK-4 - CrnocoOHOCTh ONPEeAeNsATh CIIOCOOBI TOCTHKEHUS EICH MPOCKTA, BBISBIATH MPUOPUTETHI

pCUICHUA 3aJlad IIpH IIPOU3BOACTBC,

MOJCPHU3AIIMK W PEMOHTC HA3€CMHBIX TPaHCIIOPTHO-

TEXHOJOTHUYCCKUX CPCACTB, UX TCXHOJIOTMUCCKOI'O o60py)1013aH1/I$1 1 KOMILIEKCOB Ha HX 0a3e.

3HAMDb:
Coco0bl 10-
CTHIKEHUS
enexl  mpo-
eKTa 10 Ma-
TepuaaoBe-
JIEHHIO "
YIIPOYHSIO-
mmM  o0pa-
0OTKaM, BBI-
SIBIISITh ~ TIPH-
OpUTETHl B
mporecce
perieHust 3a-
a4 npu
MIPOM3BO/I-
CTBE, MOJEp-
HU3AI[UH |
pEMOHTe
Ha3eMHBIX
TPaHCIIOPT-
HO-
TEXHOJIOTH-
YECKUX
CpPEICTB.

OO6yuaromuiicst He
BIaJIcET WJIH B
HEJIOCTAaTOYHOM
CTCIICHH BIIacCT
crocobamMu  J10-
CTIDKCHHUS Iieliei
MPOEKTa 1O Ma-
TepUAIOBEICHUIO
U YIPOUYHSIOIINM
o0paboTKaM, BEHI-
SIBJICHUEM  TIPHO-
pUTETOB B TIPO-
1ecce  pelieHus
3a7a4 MpU MPOU3-
BOJICTBE, MOJIEp-
HMU3allUK U pe-
MOHTE Ha3eMHBIX
TPaHCTIOPTHO-
TEXHOJIOTHYECKUX
CPEICTB.

OOyyaromuiicss BIaJeeT
croco0aMu JOCTHIKEHUS
Iesned mpoekrta 1o Ma-
TEePUATIOBEICHUIO u
YIOPOUHSIIOIIMM  00pa-
00TKaMm, BBISIBIICHUEM
MIPUOPUTETOB B TIPOIIEC-
Cce pelieHus 3aaad TpH
MIPOU3BOJICTBE,  MOJIEp-
HU3AllMM W PEMOHTE
Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX
CPEICTB, JOIYCKAIOTCS
3HAYMTENIbHBIEC OIIMOKH,
MPOSIBIIIETCS  HEIOCTa-
TOYHOCTH BIIQJICHUS
HaBBIKAMHU TIO0 PSAIY TIO-
KazaTenew, OO6yuaro-
IIcs HUCTBITHIBAET
3HAYUTENbHbIE  3aTPYa-
HEHUS TIPH MPUMEHCHHUH
HaBBIKOB B HOBBIX CHUTY-
aIusx.

OOyuarommiics
YaCTUYHO BJIaJIC-
eT criocobamu
JTOCTHIKEHUS  11e-
JIed TMpoeKTa I0
MaTepuaioBee-
HUIO W YIPOYHS-
0IuM  00paboT-
KaM, BBISIBIICHUEM
MPUOPUTETOB B
mporecce  perie-
HUS  3a7a4  TIpH
MIPOU3BO/ICTBE,
MOJICpHHU3AIUN U
PEMOHTE Ha3eM-
HBIX TpPAHCIOPT-
HO-
TEXHOJIOTHYECKHUX
CPEJIICTB, HaBBIKH
OCBOGHBI, HO JIO-
MyCKAlOTCS  He-
3HAYUTEIIbHbIC
OIIMOKH, HETOY-
HOCTH, 3aTpy[IHE-
HUS TIPU aHAJIH-
TUYECKUX OIfepa-
UAX, TepeHoce

OO6yuarommmiics
B IOJIHOM 00B-
eMe  BJajeeT
criocooamMu
JIOCTHIKEHUS
LeJIed TPOEKTa
o  MaTepua-
JOBEJICHUIO |
YIPOYHSIIO-
M 00padoT-
KaM, BBIsBIIE-
HUEM TIPHOPH-
TETOB B TIPO-
mecce  perie-
HUS 3a/1a4 MPU
MIPOU3BOJICTBE,
MOJICPHU3AITIU
u pPEMOHTE
Ha3€MHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYE-
CKUX CPEICTB,
¢BOOOIHO
MPUMEHSIET
MTOJTy9ICeHHBIC
HaBBIKHU B CH-
Tyalusx  TI0-
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YyMEHUH Ha HO-

BBIIIIEHHOU

BbIC, HECTAHIAPT- | CIIOKHOCTH.
HBIC CUTYaIIUU.
ymembs: OOyuarommiics He | OOywarommiicss aeMoH- | OOydaromuiics OO0yyarommiics
ONpEeACATh | yMEET WJIM B HE- | CTPUPYET HEMOJIHOE CO- | IEMOHCTPUPYET JIEMOHCTPHPY-
CIocoObl JI0- | JIOCTAaTOYHOH CTE- | OTBETCTBUE CIICAYIOIIUX | YACTHYHOE COOT- | €T MOJHOE CO-
CTYDKEHHS [IEHU yMEeT | YMCHHIA: OIpECIIATh | BETCTBUE CIIEAy- | OTBETCTBHE
[eNe  Mpo- | ONPENENSTh CIO- | CIIOCOOBI  JOCTYDIKEHUS | IONIUX  YMCHHM: | CIICIYIOIIUX
eKTa II0 Ma- | COOBI JIOCTMDKCHHUS | LIeJICH MPOeKTa I10 Ma- | ONPEAeaTh CIO- | YMEHUM:
TEepHUaIOBe- Lejaeld  IPOeKTa | TePUAIOBEICHUIO M | COOBI  JIOCTHXKE- | OIPEICIATh
JIEHHIO U | IO MaTepuajoBe- | YIIPOUHSIOMINUM oOpa- | HUS TIeJIed Mpo- | CIIOCOOBI  J10-
YIIPOYHSIO- JCHUI0O W yOpoY- | OOTKaM, BBIABJIATH IIPU- | €KTa [0 MATCPH- | CTHDKCHHS Iie-
muM  o0Opa- | HAIOIUM ~ 00pa- | OPUTETBl B IPOLECCE | ATTOBEICHHUIO U | el  mpoekTa
0oTKaM, BbI- | OOTKaM, BBISBJIATD | pEIICHUS  3aJad  IPH | YIPOUHSIOIIHM 0  Marepua-
SBJIATH TPH- | IPHOPUTETHI B | IPOM3BOJCTBE, MOJEp- | 00paboTKaM, BBI- | JIOBEJACHHIO H
OpUTETHl B | IPOIECCE pEIlle- | HU3alldid W PEMOHTE | SBJIATh MPHOPH- | YIIPOUHSIIO-
mporecce HUS 3a7a4 IIPU | HA3eMHBIX TPAHCIIOPTHO- | TETBHI B Ipolecce | muM oOpadoT-
pelicHusT 3a- | IPOU3BOJCTRBE, TEXHOJOTHUYECKUX pelicHUsT  3ajay | KaM, BBISBIISATH
a4 IpH | MOJICPHU3ALMU U | cpencTB. JlomyckaroTcsi | Ipu  MPOU3BOJ- | IPUOPUTETHI B
IIPOM3BO/I- PEMOHTE Ha3eM- | 3HAUMTEJIbHBIC OIIMOKH, | CTBE, MOJEPHHU3a- | Mpolecce pe-
CTBE, MOJEP- | HBIX TPAHCIOPT- | MPOSBIIAETCA  HEAOCTa- | MM WM PEMOHTE | IICHUSA  3a]ad
HHU3alMM | | HO- TOYHOCTh YMCHHM, IO | HA3€MHBIX TPAHC- | MIPU IPOM3-
pEMOHTE TEXHOJIOTUYECKUX | psANy IOKazateliei, 00y- | HOPTHO- BOJICTBE, MO-
Ha3eMHBIX CpPEICTB. YaIOU[UHCS HCIBITHIBACT | TCXHOJOTMUECKUX | JICpHU3AIUU U
TPaHCIOPT- 3HAYUTENbHbIE  3aTPYA- | CPEACTB. YMEHHUS | PEMOHTE
HO- HEHUsSI TIPU OIEPHPOBA- | OCBOCHBI, HO JI0- | HA3EMHBIX
TEXHOJIOTH- HUU yMEHUSIMH TIPU WX | IyCKAIOTCS  HE- | TPAaHCIIOPTHO-
YECKHUX MEPEHOCe HA HOBBIC CH- | 3HAYUTEIHHBIC TEXHOJIOTHYe-
CpPEICTB. Tyalluu. OIMMOKH, HETOY- | CKUX CPEJICTB.
HOCTH, 3arpyaHe- | CBoOOIHO
HUS TP aHAIU- | OTIEPUPYET
TUYECKHX oOllepa- | mpruoOpeTeH-
UsAX, TepeHoce | HBIMH YMEHHU-
YMEHUH Ha HO- | IMH, IpUMe-
Bble, HECTAHIApT- | HAET UX B CH-
HBIC CUTYaIUH. Tyalusx  TI0-
BBIIIICHHOM
CII0KHOCTH.
e1a0emon: O6yuatomuiicst He | OOyuatomuiicst Bianeer | O0yvaromuics OO6yuaromuiicst
criocobamMu BIIaJICET WX B | CIOCOOAMU JOCTHIKEHHUS | YACTUYHO BIIAJEC- | B IIOJHOM O0b-
JIOCTHIKEHHST | HEIOCTATOYHOM Ieie mpoekTa 1o Ma- | eT criocobaMu | eMe  BajeeT
[elne  Mmpo- | CTENEHU BIAJEET | TEPUATOBEIACHHIO U | JOCTHXKEHUS IIe- | CIIoco0aMHu
eKTa TI0 Ma- | Coco0aMu  JI0- | YIIPOYHSFOIIHM oOpa- | Iell mpoeKkTa TO | JOCTHIKCHHS
TepHUaIoBe- CTHDKEHHUs TIieNeid | 00TKaM, a TakKe METO- | MaTephalioBe/ie- | Leiell mpoekTa
JIEHHIO W | IPOEKTa TI0 Ma- | JaMU pelIeHHWs 3aj1ad | HUI0 W YIOPOYHS- | IO  Marepua-
YIIPOUHSIIO- TEPUAJIOBEICHUIO | IPU BBIOOpPE MATEPHANIOB | IOIMUM  00paboT- | JTOBEACHUIO U
M o0pa- | ¥ YIPOYHSIFOIIMM | B TEXHOJIOTHH IIPH | KaM, a TaKke Me- | YIPOJHSIO-
0oTKaM, a | oOpaboTkam, a | IPOU3BOJICTBE, MOJIEP- | TOAAMU pEIIeHUs | UM 00paboT-
TaKKe€ METO- | TAKKE METOJaMH | HU3alldd HW  PEMOHTE | 3a/1ad TP BBIOO- | KaM, a TaKkKe
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JaMH  perie-
HUS ~ 3ajad
npu  BbIOOpE
MaTepuasoB
U TEXHOJIO-
rui npu
IIPOU3BOJI-
CTBE, MOJep-
HU3AIMH U
peMOHTe
Ha3eMHBIX
TPaHCIOPT-
HO-
TEXHOJIOTHU-
YECKUX
CPEICTB.

pemieHus  3amad
pu  BbIOOpE Ma-
TEPUATIOB U TEX-
HOJIOTHI npu
MIPOU3BO/ICTBE,
MOJIEpHU3ALUU U
pPEMOHTE  Ha3eM-
HBIX TpaHCHOPT-
HO-
TEXHOJIOTUYECKHUX
CPEICTB.

Ha3€MHBIX TPAHCIIOPTHO-
TEXHOJIOTUYECKUX

CPEICTB, JOIYyCKAarTCA
3HAYUTENIbHbIE OLINOKH,
NPOSIBIIAACTCS  HENNOCTa-
TOYHOCTb BJIaJICHUSA
HaBBIKAMM [0 pALY IMO-

Kazaresei. OO6yuato-
HIUNUCA HCHBITLIBAET
3HAYUTEIbHbIC  3aTPY/-

HEHUS NPU NPUMEHECHHU
HaBBIKOB B HOBBIX CHTY-
anuax.

pe MarepuanoB U
TEXHOJIOTUH TpH
IIPOU3BO/JICTBE,
MOJIEpHHU3ALUN U
PEMOHTE  Ha3eM-
HBIX TpPaHCIOPT-
HO-
TEXHOJIOTUYECKHIX
CPEJICTB, HaBBIKH
OCBOEHBI, HO JO-
IIyCKalOTCs  He-
3HAYUTEINIbHbIC
OIIMOKHM, HETOY-
HOCTH, 3aTpylaHe-
HUA TpU aHAIH-
TUYECKUX OIlepa-
ousX, IepeHoce
YMEHUH Ha HO-
Bbl€, HECTAHJApPT-
HBIE CUTYaLIUU.

METOJIaMU  pe-
IIEHUsA 3a7ad
npu  BBIOOpE
MaTepHaIOB |
TEXHOJIOTHI
npu MIpOU3-
BOJICTBE, MO-
JNEPHU3ANHA U
PEMOHTE
Ha3eMHBIX
TPaAHCIIOPTHO-
TEXHOJIOTHYE-
CKHX CpE/CTB,
¢BOOOIHO
PUMEHSET
MOJTy4YeHHbBIE
HaBBLIKM B CH-
Tyallusx  TO-
BBITIICHHOM
CJIOKHOCTH.

[1CK-1.4- CniocoOHOCTh pa3pabaThiBaTh KOHKPETHBIE BApUAHTHI PelIeHUsl IpoOiieM MPOU3BO/ICTBA,
MOJICPHM3AIIMA U PEMOHTa aBTOMOOWJIEH W TPAKTOPOB, MPOBOJUTH aHAJIN3 ATHUX BAPUAHTOB, OCY-
LIECTBJIATH MPOTHO3UPOBAHUE MOCIEACTBUM, HAXOIUTh KOMIIPOMUCCHBIE PEIICHUS B YCIOBUSAX MHO-
TOKPUTEPUATILHOCTH M HEOTIPECICHHOCTH

3HamMb: KOH-
KpETHbIEC Ba-
pUaHTBl  pe-

MIEHUsT TpOo-
OyieM TMpoOu3-
BOJICTBa, MO-
JCPHU3AIAH
U PEMOHTa
aBTOMOOMJIEH
U TPaKTOPOB,
HCIIONB3YS
COBPEMEH-
HBIE MarTepu-
aJgbl U HOBBIE
TE€XHOJIOTHH,
MIPOBOJIUTH
aHaJgnu3 dJTHX
BapUaHTOB,
OCYIIIECTB-
JIATh TPOTHO-
3UpOBaAHUE,
HaXOJUThb
KOMIIPOMUC-
CHBIE pelle-
HHA.

OO6yuaromuiicst He
UCIIONB3YET  WIIU
B HEJAOCTaTOYHOU
CTENEHU HCIOIb-
3yeT KOHKPETHBIE
BapUaHTHl pellle-
HUSA npoOemM
MIPOU3BOJICTBA,
MOJICpHM3AIUA |
pEMOHTa aBTOMO-
Oousnell U TpakTo-
pOB,  HCIOJNb3Ys
COBpPEMEHHBIE Ma-
TepHalibl U HOBBIE
TEXHOJIOTHH, HE
MPOBOANT AaHAIU3
9TUX BapUAHTOB,
HE OCYLIECTBIISIET
MIPOTHO3UPOBA-
HUE, HE HaXOAWT
KOMITPOMHUCCHBIE
peuieHusl.

OOyuaromuiicsi HCIOb-
3yeT KOHKPETHbIE BapH-
aHTBl pelIeHus mpodieM
IIPOU3BOJICTBA,  MOJEp-
HU3allUM U PEMOHTA aB-
TOMOOUJIEH M TPaKTOPOB
C NpPUMEHEHHEM COBpe-
MEHHBIX MaTepUaJIOB H
HOBBIX TEXHOJIOTHH,
IIPOBOAUT AHAIMU3 3TUX
BApUAaHTOB, OCYIIECTB-
J€T TPOTHO3UPOBAHUE,
HaXOJUT KOMIIPOMHCC-
HbI€ pEIIeHUs, JOIIyC-
KalOTCsl  3HAYUTEINIbHbIE
OIMOKH,  TMPOSBISAETCA
HEJ0CTaTOYHOCTh  Blla-
JICHUS] HABBIKAMU 0 Psi-
ny mnokaszateneid. OOy-
YAIOUIUICS HUCIIBITHIBAET
3HAYUTENIbHbIE  3aTpya-
HEHHs MPH NPUMEHEHUH
HaBBIKOB B HOBBIX CHTY-
arusx.

OOyuarommiics
JaCTHYHO uc-
MoJib3yeT  KOH-

KpETHBbIE BapHUaH-
THI PEIICHUs MPo-
OJleM TIPOM3BOJ-
CTBa, MOJIEpHU3A-
UM M PEMOHTA
aBTOMOOWJIeH |
TPaKTOPOB c
MIpUMEHEHUEM

COBPEMEHHBIX

MaTepHuaioB u
HOBBIX TEXHOJIO-
Ui,  NPOBOAUT
aHajM3 JTUX Ba-
PHAHTOB, ocy-
HIECTBISIET  TPO-
THO3UPOBAHHUE,

HaXOJUT KOM-
MIPOMHCCHBIE pe-
IIEHUsl, HO JIO-
MyCKalOTCsl  He-
3HAYUTEIbHbIE

OIIMOKH, HETOY-

OO6yuarommiics
B IIOJTHOM 00b-
€Me HCTOJb3Y-
€T KOHKPETHBIS
BapHaHTHl pe-
HICHUS  TIPO-
Oiem  mpoms-
BOJICTBA, MO-
JNEpHU3AINA U1
peMOHTa  aB-
TOMOOWIeH |
TPaKTOPOB ¢
IPUMECHECHUEM
COBPEMEHHBIX
MaTepUaIoOB H
HOBBIX TEXHO-
JIOTUH, TPOBO-
JIAT aHalnu3
9TUX BapHaH-
TOB, ocy-
HIECTBIISAET

IIPOTHO3UPO-
BaHHE, HaXo-
JUT  KOMIIPO-
MHUCCHBIE  pe-
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HOCTH, 3aTpyJIHe-
HUA TIpU aHaJIH-
TUYECKHUX Ollepa-

HICHUS, CBO-
00HO TIpUMe-
HACT HOHy‘-IeH-

UsIX, TIEPEHOCE | HbIe HABBIKU B
YMCHI/Ifl Ha HO- | CUTyalludax II0-
BbIC, HECTAHIAPT- | BBIIICHHOM
HBIC CUTYyallUuH. CJIOKHOCTH.
ymems:. tpa- | Obyuaromuiics He | OOyuaromuiics neMoH- | OOyuaronuiics OO0yyvarommiics
MOTHO  HC- | YMEET WJIM B HE- | CTPUPYET HEMOJIHOE CO- | IEMOHCTPUPYET | JEMOHCTPHUPY-
MO0Jb30BaTh | JIOCTATOYHOW CTE- | OTBETCTBHE CIIEAYIOUIMX | YACTUYHOE COOT- | €T MOJHOE CO-
KOHKDETHBbIC | MICHU YMEET WC- | YMEHHUIA: pa3pabOTKy | BETCTBUE CII/y- | OTBETCTBHUE
BapHaHThI IIOJBb30BAaTh KOH- | KOHKPCTHBIX BAapHAHTOB | IOIIHUX YMCHI/II\/JI: CJICAYIOMUX
pelieHus KpPEeTHBbIC BapuaH- | pelieHuss npoliieM Mpo- | pa3paboTKy KOH- | YMEHHUI: pa3-
podJeM Tl PEIICHUS MPO- | M3BOJACTBA, MOJCPHU3A- | KPETHBIX BapuaH- | paboTKa KOH-
POM3BO/I- O7JeM TPOM3BOJ- | MM U PEMOHTa aBTOMO- | TOB peIeHUs | KPETHBIX  Ba-
CTBa, MOJIEp- | CTBA, MOJEPHHU3a- | OMJICH W TPAaKTOPOB C | MpOOJeM MpOM3- | PUAHTOB  pe-
HU3AMM W | IMM ¥ PEMOHTAa | MPUMEHCHUEM  COBpe- | BOACTBA, MOJEP- | IIEHUS  TPO-
peMOHTa aB- | aBTOMOOWJIE ¥ | MEHHBIX MaTepUaJiOB U | HU3alUU U pe- | 0JIeM  Mmpous-
TOMOOHIICH | | TPAKTOPOB C | HOBBIX TEXHOJIOTHH, | MOHTa aBTOMOOM- | BOACTBA, MO-
TpPaKTOpPOB C | IPUMCHCHUCM IpOBOAUTh aHAJIM3 I3TUX e u TPAKTOPOB | ACpHU3AIUN U
NPUMCHEHH- | COBPEMCHHBIX Ma- | BADHAHTOB, OCYINECTB- | C MPHUMEHCHHUEM | pEMOHTa  aB-
eM COBpE- | TEPUATIOB M HO- | JATh NPOTHO3UPOBAHUE, | COBPEMEHHBIX TOMOOWJICH U
MCHHBIX Ma- | BBIX TEXHOJIOTHH, | HAXOAUTh KOMIIPOMHCC- | MATEPHAIOB U | TPaKTOpOB €

TEpUaJIOB | | IPOBOJUTh aHa- | Hele pemieHusa. Jlomyc- | HOBBIX TEXHOJO- | IPUMEHEHHEM
HOBBIX Te€X- | IU3 TUX BapUaH- | KAIOTCS  3HAUUTENbHbBIC | THM, MPOBEIECHUE | COBPEMEHHBIX
HOJIOTHH, TOB,  OCYUIIECTB- | OIIMOKHK, TPOSBIISICTCS | aHAIM3a 3TUX Ba- | MATEPUATIOB U
MIPOBOJNTD JSTh ~ MPOTHO3HU- | HEIOCTATOYHOCTh  yYMe- | PUAHTOB, IIPOTHO- | HOBBIX TEXHO-
aHAIM3 JTHX | pOBaHWE, HAXO- | HUM, MO POy IMOKa3aTe- | 3SMPOBAaHHE, MOUCK | JIOTHUH, MpOBe-
BapHaHTOB, JTUTh KOMIIPOMHUC- | JIeil, 0OydJaroImuiics HUcC- | KOMIPOMUCCHBIX | JICHHE aHaln3a
OCYILIECTB- CHBIE peIICHUS. MBITBIBACT  3HAYUTENb- | PEIICHUM. 9TUX BapHaH-
JSTh TPOTHO- HblE€ 3aTPyOHEHUsT 0pH | YMEHUS  OCBOE€- | TOB, IPOTHO-
3UpOBAHMUE, OTIEpUPOBAHUU YMEHHUsSI- | HbI, HO JIOIyCKa- | 3UPOBAHHUE,
HaXOJUTh MU IIPU UX MEPEHOCE Ha | I0TCS ~ HE3HAuM- | IOUCK  KOM-
KOMITPOMHUC- HOBBIE CUTYaIlUU TEbHBIC OMMOKH, | TPOMHUCCHBIX
CHBIE pellle- HETOYHOCTH, 3a- | pEeLICHUH.
HUSL. TpynHenust  1pu | CBoOOIHO
aHATUTUYECKUX OIepupyeT
omepanusix, Ie- | IpuoOpeTeH-
peHoce  yMEHUH | HBIMH yMEHHU-
HA HOBBIC, He- | IMH, IpUMe-
CTaHJapTHBIE CH- | HIET UX B CH-
TyaIuu. Tyalusx  TI0-
BBILICHHOU
CJI0KHOCTH.
enaoemu: O6yuatommuiicst He | OOyuatomuiicst Bianeer | OOy4aromuics OO0yuarommuiicst
METOJIaMU BIIaJICET WM B | B HEMOJIHOM OOBEME Me- | YACTUYHO BIIaJie- | B MOJTHOM 00b-
pa3paboTKH | HEIOCTATOUHOMN TOJlaMU pa3paboTKHu | €T MeTOAaMH pas3- | eMe  BIIaJeeT
KOHKPETHBIX | CTENEHU BIIAJIeeT | KOHKPETHBIX BapHaHTOB | PaOOTKHU KOH- | METOJaMH
BApUAHTOB METOJaMH pa3pa- | pelieHus] MpoOeM Mpo- | KPETHBIX BapHaH- | pa3paboTKu
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pelIeHUs OOTKM  KOHKpET-
npobiemM HBIX  BapUaHTOB
MIPOU3BO/I- pelieHus mpo-

CTBa, MOJEpP-
HU3aLUU "
pEeMOHTa aB-
TOMOOHMIIEH W

OjleM TPOM3BOJI-
CTBa, MOJICpHHU3A-
IIMA WU PEMOHTA
aBTOMOOMIIEH U

TPaKkTOPOB C | TPAKTOPOB c
MPUMEHEHU- | IPUMEHEHUEM
eM COBpE- | COBPEMEHHBIX Ma-

MCHHbBIX Ma-

TEpUAJIOB U HO-

U3BOJACTBA, MOJEpPHHU3A-
LIUU U PEMOHTa aBTOMO-
Owsell M TPaKTOpOB C
IIPUMEHEHUEM  COBpeE-
MCHHBIX MATCpualoB H
HOBBIX TEXHOJIOTUH, a
TaK)K€ METOJaMM IpOBe-
JICHUS aHalu3a JTHX Ba-
PHAHTOB KW HaXOXIACHUA
KOMITPOMHUCCHBIX ~pelle-
HUMW, JOIIYCKalOTCs 3Ha-

TOB peleHus
npoOJeM Tpou3-
BOJICTBA, MOJEp-
HU3ALUA U pe-
MOHTa  aBTOMO-
Owieil W TpaKTo-
pOB ¢ IpHUMEHe-
HUEM COBPEMEH-
HBIX MaTepHaJIOB
U HOBBIX TEXHO-
JIOTHH, a TaKxe -

KOHKPETHBIX
BapUaHTOB

peleHus: Mpo-
Ooiem  mpom3s-
BOJICTBA, MO-
JepHU3AINH U
peMOHTa  aB-
TOMOOWIJICH W
TPaKTOPOB  C
IPUMEHCHUEM
COBPEMEHHBIX

TEPUAJIOB U | BBIX TEXHOJOTUH, | YATEIbHbBIE OLIMOKHM, | METOJaMU TIPOBE- | MAaTEPHATIOB U
HOBBIX TE€X- | @ TaKXK€ METOJa- | MPOSIBISIETCd  HEJNOCTa- | AGHWsSI ~ aHaju3a | HOBBIX TEXHO-
HOJIOTHH, a|MH TIPOBEACHMS | TOYHOCTh BJIAJICHUS | OTUX BapUAHTOB U | JIOTUH, a TAKKE
TAaK)K€ METO- | aHaJM3a 3TUX Ba- | HABBIKAMU 110 DSy MO- | HAXOXACHUSA METOIaMuU
JaMH TIpOBE- | pUAHTOB U | Ka3arenei. OOyuaro- | KOMIIPOMUCCHBIX | IPOBEIECHUS
JICHUS aHaJIU- | HAXOXKJICHUS Liics UCHBITHIBACT | pELICHUM, HaBbl- | aHAJIM3a ATUX
3a OJTUX Ba- | KOMIIPOMHUCCHBIX | 3HAQUUTEJIbHBIC 3aTpyl- | KU OCBOEHBI, HO | BADUAHTOB WU
PUAHTOB U | pELICHUH. HEHUSl IpU MPUMEHEHHUH | IOIYCKAIOTCS HE- | HAXOXKJICHUS
HaXO0XACHHUS HAaBBIKOB B HOBBIX CHUTY- | 3HAaYMTEJIbHBIC KOMIIPOMHUCC-
KOMITPOMHUC- arusx. OIIMOKH, HETOY- | HBIX PEILEHUH,
CHBIX pellle- HOCTH, 3aTpyJHe- | CBOOOIHO
HUH. HUS TIpU aHAIU- | IPUMEHSET
TUYECKUX OIEpa- | OJIyYECHHBIE
LUsAX, [EpPEeHOoce | HaBbIKU B CH-
YMEHMM Ha HO- | TyalHsax  IO-
Bbl€, HECTAHJApPT- | BBIILIEHHOU
HbIE CUTYaLlUH. CJI0KHOCTH

B PE3YIbTATC OCBOCHUA NUCHUIIIIMHBL (MOI[y.]'ISI) (l)OpMI/IpyTOTC}I CJICAYIONINEC KOMIICTCHIIUN:

Kox xkomme-
TEeHINH

B pe3yabraTre ocBoeHHMsi 00pa30BaTeJIbHON MNporpaMMbl 00y4YarolMiics
IOJIKEeH 00J1a1aTh

[1K-4

CriocoOHOCTBIO ONPENENITh CIIOCOOBI JOCTUKEHMSI LIE€JIeil MPOEKTa, BBISABIATH
MPUOPUTETHI PELICHUs 3aJad MpHU MPOM3BOJCTBE, MOICPHHU3AIMHU M PEMOHTE
HAa3€MHLBIX TPAHCIIOPTHO-TEXHOJOTMYCCKUX CPEACTB, HUX TCXHOJIOTHMYCCKOTO
000pyZI0BaHUS M KOMIUIEKCOB Ha UX 0asze.

[1ICK-1.4

CrniocoOHOCTBIO pa3palaThiBaTh KOHKPETHBIE BapHaHTHl pEIICHUsS MpodsieM
MIPOU3BOJICTBA, MOJEPHHU3AIMA U PEMOHTa aBTOMOOWJIEH U TPaKTOPOB, MPOBO-
AUTh aHAJIW3 3TUX BAPpUAHTOB, OCYIICCTBJIIATH IMPOTrHO3UPOBAHUC HOCHGHCTBHﬁ,
HaXO/JUTh KOMIIPOMHCCHBIE PEIICHUS B YCIOBHUSAX MHOTOKPUTEPHUAILHOCTH U
HEONPE/ICIIeHHOCTH

B nporecce ocBoeHust 06pa3zoBaTeNbHOM MPOrpaMMBbl IaHHbIE KOMIIETEHIIMH, B TOM YHCIIE
UX OTJENIbHbIE KOMIIOHEHTHI, OPMHUPYIOTCS MO3TAMHO B XOJI€ OCBOCHUS OOYYarOIIMMHCS JIHC-
LUIUTUH (MOAYyJel), IPaKTUK B COOTBETCTBUU C YU€OHBIM IUIAHOM M KaJeHJapHBIM rpadukom
yueOHOro Impolecca.
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6.1.2. Onucanue noka3arteeil 1 KpUTepreB OLICHUBAHUS KOMIIeTeHIN, popmupy-
€MbIX [10 HTOTaM OCBOCHHUSI JMCUUILIMHBI (MO1YJI51), ONMCAHME IIKAJ OLlCHUBAHUS.

[Tokazarenem oneHMBaHUS KOMIETCHIIUN HA PAa3JIMYHBIX 3Tanax ux (OPMUPOBAHUS SBIIAETCS
JOCTHKEHUE 00YJAIOIIMMHUCS TIAHUPYEMBIX PE3YJIBTaTOB O0YUSHUS 1O AUCIUILINHE (MOIYIIIO).

IIxansr OLCHUBAaHUA pE3YJILTAaTOB HpOMeX(YTOHHOfI arTTecTaiuu U UX OIIMCaHUC.

Dopma npomerxcymouHol ammecmayuu é Yemeepmom cemecmpe: IK3ameH.

[TpomesxyTouHas arrectanus oOydaronmxcs B popMe IK3aMeHa MPOBOJUTCS MO PE3yIlb-
TaTaM BBIMIOJIHEHUS BCEX BUIOB y4eOHOH paboThl, MPEIYCMOTPEHHBIX YICOHBIM ILUIAHOM IO JIaH-
HOW JUCHHIUTHHE (MOMYIIIO), TIPU 3TOM YYHTHIBAIOTCS PE3YyIbTAaThl TEKYIIETO KOHTPOJS YCIeBa-
€MOCTH B TeueHHe ceMecTpa. OIeHKa CTeIeH! TOCTHKEHUST 00YUYaIOIIMMUCS IIAHUPYEMBIX pe-
3y/lbTaTOB OOYUYEHUS IO AUCIUILINHE (MOJIYIII0) IPOBOJAUTCS MPEMOAABATEIIEM, BEIYIIUM 3aHsI-
THUS 110 TUCIMIUIMHE (MOJYIII0) METOJIOM DKCIEPTHOM OleHKH. [0 uToraMm nmpomMexyTouyHou at-
TECTAIMK MO TUCHHUIUIMHE (MOJYIIO) BBICTABIISCTCS OLEHKA «OTIIMYHOY, «XOPOIIO», «YIOBIIE-
TBOPHUTEILHO» WIH «HEYIOBJICTBOPUTEIHHO.

K npomesicymounoti ammecmayuu 00onycKaromcs moabko CmyOeHmbyl, 8bINOJHUBUIUE BCe
8U0bL yueOHOU pabomol, npedycMompeHuvie paboyel npoepammor no oucyuniuve «Mamepua-
JI08e0eHUeY . GLINOHUNU U 3AUWUMUIU 1AOOPAMOPHbIE PAOOMbL, HANUCAIU KOHMPOIbHYIO paOO-
MY HA NOJLOANCUMENLHYIO OYEHKY.

HlIxana oyenusanus Onucanue

Buvinonnenst 6ce udvl yuebnot pabomol, npedycmompenHvle y4eOHbIM
nianom. CmyoeHm O0emMoHCmpupyem coomeemcmeue 3HaHUtl, YMeHUl,
HABbIKOG NPUBEOEHHbIM 68 MAabIuyax noxazameet, onepupyem npuoo-
PEMEHHbIMU 3HAHUSAMU, YMEHUSIMU, HABLIKAMU, NPUMEHSIEN UX 8 CUMYd-
YuAX noevlueHHol crodxcHocmu. Ilpu smom mozym Ovimv OonyueHvl
He3HauumenbHbvle OWUOKU, HEeMOYHOCMU, 3ampYOHEHUsi NpU AHAIUMU-
YecKux onepayusx, nepemoce 3HAHUU U YMEHUUl HA HOo8ble, HeCMAaH-
oapmuvle cumyayuu.

Omauuno

Buinonnenst gce 6uovl yuebHotl pabomol, npedycmompenHvle y4eOHbIM
naanom. Cmyodenm oemoHcmpupyem HenoaHoe, nPasuibHoe coomeem-
Xopowio cmeue 3HaHUll, YMeHUll, HABbLIKO8 NPUBCOCHHbIM 6 MAadIUYax noKazame-
Jeu, aubo ecau npu dmom Ovliu OonyweHvl 2-3 HecyujecmeeHHbvle
OwUOKU.

Buinonnenst 6ce 6uovl yuebHot pabomol, npedycmompenHvle y4eOHbIM
naanom. Cmyoenm OeMOHCmpupyem coOmeemcmeue 3HAHUL, 8 KOmo-
POM OCBeujeHa OCHOBHAsL, HaUboJlee BANCHAS YACb MAMepUuand, Ho npu
9MOM 0ONYWeHa 00HA 3HAUUMENbHASL OWUOKA WU HENMOYHOCb.

Yooenemsopumenvro

He BeimonHeH oauH wiam 6osnee BUAOB y4eOHOW pabOTHI, MPEIyCMOT-
pEHHBIX Y4eOHBIM TIaHOM. CTYIEHT NEMOHCTPHPYET HEMOIHOE COOT-
BETCTBUE 3HAHWH, YMEHHI, HABBIKOB MPUBEJACHHBIM B TAOJIMIIAX MOKa-
3arenieil, MOMYyCKalTCs 3HAYMTEIbHBbIC OIIMOKU, MPOSBISETCS OTCYT-
CTBHE 3HAHUW, YMEHUH, HABBIKOB MO PsAy MOKa3aTeleH, CTYAEHT UCIbI-
THIBAET 3HAYUTEINbHBIE 3aTPYJAHEHUS MPU ONEPUPOBAHUU 3HAHUAMH U

HeynosnersopurensHoO
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YMCHHAMU IPHU UX NMEPCHOCC HA HOBBIC CUTYAllUH.

@DoH/IbI OLIEHOYHBIX CPEACTB NMPEACTABJIEHbI B PUJIOKEHUH 2 K padoueil mporpamMmme.
7. Y4eOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 00eceuyeHue JUCIIUIIIMHBI.

a) OcHosHnas tumepamypa:
MarepuanoBenenue. Y4eOHUK JUTsl CTY. BICII. yueO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

6) /lononnumenvHas iumepamypa:

1. MatepuanoBenenue. Y4ueOHuk i1 By3oB / mon penakuueid b. H. Apzamacosa, I'. T
Myxwuna / Apzamacos b. H., Makaposa B. ., Myxun I'. I'. u ap. — M. : u3garenscteo MI'TY
uM. H. D. baymana, 2001, 648 c.

2. Teopus cruiaBoB. Metoaudeckue ykaszanus / o penakuueit I'. M. Boiakosa — MI'TY
«MAMM», 2005.

3. Tepmuueckast 06paboTka craneil. MeToamueckue ykazanus / mox pegaxmueii I'. M.
Boakosa — MI'TY «MAMM», 2008.

4. MammHOCTpOHUTEIbHBIE MaTepualibl. MeTtonndeckue ykasanus / moJ peaakuueit I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Bei6op cruiaBoB. Metoaudeckoe mocooue / moxa penakmnueii I'. M. Bonkosa — M.: MI'TY
«MAMM», 2009.

6.00beMHbBIe HAaHOMaTepuaibl. YueOHoe nmocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,

168 c.

8) IIpoepammnoe obecneuenue u uHmepHem-pecypcyl:

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMUECKHE MaTepHallbl B 3JIEKTPOHHOM BHJIE,
npejacTaBieHHbIe Ha caiiTe MockoBckoro [lonuTtexa B pazzaene «bubnunoreka. DIeKTpOHHBIE pe-
CypChI»

mospolytech.ru/lib/content/elektronnyy-katalog

[Tone3npie yueOHO-MeTOAMYECKHE M HMH(OpPMAIMOHHBIE MaTepuaibl MPEACTaBICHBI Ha

cauTax:

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

8. MaTepuaibHO-TeXHHYECKOe ofecneyeHHe JUCHUILTHHBI.

Howmep OGopynoBanue
ayJIUTOPUU

1313 Tepaomep Poxgenna TP 5006 (11ur.)
[IpoexTop + 3kpan
Muxkpockorn MUM-7 (9 mirt.)
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http://lib.mami.ru/lib/content/elektronnyy-katalog
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

1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mir.
Teepaomep Poxsenna TP 5006 (1 wr.)

Muxkpotsepaomep [IMT-3M (2 mit.)

Jlyna bpunemns — 6 mr.

Muxkpockon AJIbTAMMU (4 mr.)

1308 Muxpotsepaomep [IMT-3M (1 mT.)
[Ipecc st 3ampeccoBKH 00pa3IioB

1309 NEXSYS ImageExpert™ Sample 2 [Iporpamma aj11 Ka4eCTBEHHOTO aHAIM3a
M300paXEHUI CTPYKTYP METOJIOM CPABHEHUS C 3TAJIOHHBIMH IIKaJlaMu MHUKpO-
ckort Axiovert 40MAT — 1 mir.

1316 Muxkpockon AJIbTAMMU (1 wr.)
Muxkpockorr MUM-7 (1 mit.)
Teepnomep Cynep- Poxsem TKC-1M
IIpoekTop

1307 Onekrporneys (Habeprepm 1280°) — 1 mT.

Onekrponeds (Cron 1100°) — 2 mrt.

Onextpomneys ([TK-PK-10/12 1280°) —lmT.

Teepnomep «bpunemwiby Th5004 — 2 .

Teepaomep Poxsesia TP 5006 — 1 mir.

[Teusr mydensuas [IM-10 — 2 .

[MonupoBaneHbIi cTanok StruersTegraPol- 11 - 1 mir.

Otpesnoii ctanok StruersLaboton — 3 -1 .

YcTaHOBKa /711 TOPLIEBOM 3aKaJIKU

YcranoBka Juist snekTporpasiaenus Struers Lectro Pol -5. (1 mrt.)
Otpesnoit ctanok (1 mT.)

YcranoBka 1151 3anpeccoBk 00pa3ios (1 mrT.)

Boast™merp — 4 wrT.

®dotoanexkrpuueckuii koaopumerp KF-77

[THeBMaTH4ecKknii MITHM(OBATHHO-TIONUPOBANBHBIN cTaHOK P-20FS-1-R5

1318 [ranrenuupkyap — 15 wr.

[Tpecc ms 3anpeccoBku 00pa3LioB
JIyna bpunenns — lwr.

Muxkpomerp — 2 wrT.

Teepnomep TP 5006-M — 1mit.
Tsepnomep TP5006-02 — 1miT.
Muxpotsepaomep I[IMT-3M — 1 wr.
Teepnomep TK — 1.

Muxkpockon Meram-PB1 mit.

9. MeToanyeckne peKOMEHIAIUM IS CAMOCTOSATEILHONH PadoThI CTY/IEeHTOB

CamocrosTenbHas paboTa sIBIsS€TCSI OJHUM M3 BUJOB yueOHbIX 3aHsATHH. Llens camocros-
TeIbHOW paboOThl — MPAKTUYECKOE YCBOCHHME CTYIEHTaMU BOIIPOCOB MaTepHallOBEIEHUs, pac-
CMaTpPUBAEMBIX B IIPOLIECCE U3YUEHUS AUCLIUILINHBIL.

AynuropHas caMoCTOATeNIbHas paboTa Mo AUCLUUIUIMHE BBIMOIHSIETCS Ha YYEOHBIX 3aHs-
TUSIX M0J] HETIOCPEACTBEHHBIM PYKOBOACTBOM IIPENIOAABATENS U 110 €r0 3aJaHMIO.

BHeaynuropHas camocTosiTenbHasi paboTa BBIMOJIHSAETCS CTYJEHTOM [0 33/JaHUI0 IPETo-
JlaBatessi, Ho 0e3 ero HemoCPeACTBEHHOTO YYaCTHs

3aga4u caMOCTOATELHON Pa0dOThI CTY/ICHTA!
- pa3BUTHE HaBBIKOB CAMOCTOSTEILHON Y4eOHON pabOThI;
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- OCBOCHHE COJICP)KAaHMS AUCIUITIIHHBL;

- yriryOJeHne coJepKaHus U OCO3HAHNUE OCHOBHBIX MOHATHN AUCIUTUINHB;

- HCIIOJIb30BaHUE MaTepHuaja, COOPaHHOIO U IMOJTYYEHHOI'O B XOJ€ CAaMOCTOSITE/IbHBIX 3aHs-
TUH U1 5 (PEKTUBHON MTOATOTOBKH K 3K3aMEHY.

Buabl BHeayIMTOPHOI cAMOCTOSAITEILHOMH PadoOThI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJCIbHBIX TEM AUCHUIIIHHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATUSM;

- IOATOTOBKA K JIAOOpaTOpHBIM padoTaM;

- BBIITIOJTHEHUEC JOMAITHUX 3aﬂaHHﬁ 110 3aKpPCIJICHUIO TCM,

- BBIITIOJTHEHUEC JOMAITHUX 3aﬂaHHﬁ M0 PpCHICHUIO TUIIMYHLIX 3aaa4 U YHpa)KHeHHﬁ,

- cocTaBiieHue ¥ o(hopMIICHUE TOKIAI0B U pedepaToB MO OTACTBHBIM TEMaM IMPOTPaAMMBIL;
- HAy4YHO-HCCIeI0BaTeNbcKas paboTa CTYACHTOB;

- y4acTue B TEMAaTUYECKUX TUCKYCCHSIX, OTUMITUAIAX.

st BBIMOSTHEHUS JTI000T0 BUA CAMOCTOSITEIHLHON paboThl HEOOXOAUMO MTPOUTH CIIEAYIO-
IIK€ 3TaIbL:

- OTIpEJIeJICHNUE TIETTH CAMOCTOSTEIBHOM paboThI;

- KOHKpETHU3alus 103HaBaTeIbHON 3a1a4H;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEJIbHOM padoTe;

- BBIOOp aJIeKBaTHOIO croco0a JIeHCTBHS, BEAYILEro K PELICHUIO 3a/lauy;

- IUIaHUPOBaHUE PabOTHI (CaMOCTOSITEILHOM MJIM € MOMOUIBIO MPENoiaBaTesi) Hal 3aja-
HUEM;

- OCYILECTBJICHUE B IPOLECCE BBHINOIHEHUS] CAMOCTOSITENIbHON paboOThl CaAMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIIOJHEHUS PAOOTHI;

- pednekcus;

- Ipe3eHTalus paboThl.

Bomnpockl, BBIHOCMMBbIE HA CAMOCTOATEIbHYI0 PadoTy

- KoncrpykipionHast mpoyHOCTh U MeTo bl €€ orieHku (I1K-4)

- Amopodusie metamisl (IICK-1.4).

- TepmoriacTuuHbie U TepMopeakTuBHbie nonumepsl (IICK-1.4).

- JIlmarpamma coctosiaus xene3o-rpadur (ITK-4).

- JlerupoBanHble uyryHbl. Texauueckue TpedoBanust aust 4yryHoB o 'OCT (TICK-1.4).

- OcrarouHble HAMPSHKEHUS, UX BIUSHUE HA YCTATOCTHYIO IpouHOCTh(I1K-4).

- TepMmoKHHETHYECKHE TUarpaMMmbl peBpaienus: aycrenuta (I1K-4). .

- Crapenue cramu (I1K-4).

- Cranu ¢ NOHM)XEHHOW M perjaMeHTHUPOBAHHOHN IPOKaIMBAEMOCTBIO Ul MOBEPXHOCTHOM
sakanku ([TK-4).

- JIudpdysnonnas merammuzanus. CiocoOsl MeTainM3anuu 1 oonacti npumenenus (I1K-4).

- Wmmuantaius nounos (IICK-1.4).

- Cnnassl ¢ 3aganHbiMe ynipyrumu cBoiictBamu (IICK-1.4).

- CruiaBbl ¢ aHOMaJIbHBIM TeTUI0BBIM paciiupenuem ([1K-1.4).

- Texuuueckass kepamuka. BinsHue BOJOKHUCTBIX HAMOJIHUTENEH Ha TEPMOINPOYHOCTH
kepamuku (ITK-2).

- ABroMoOwmibHbIe cTekna. CTeKIoOKpHUCcTaILTHUecKue MaTepuaiibl (cutasuisl) (ITK-4).

- dyHKIMOHAIBHBIC HaHOMaTepuaiibl. HanomaTepuansl cemerictBa ¢ymiepeHos (I1K-4)

- MexaHu3anus 1 aBTOMaTU3aIHs POLIECCOB TEPMHUUECKOI 00pabOTKH, MEPHI IO OXpaHe TpyJa
B Tepmuueckux rexax (IICK-1.4).
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10. MeTonnyeckue peKoMeHIAUH A5 MPpenogaBaTess

OcHOBHOE BHUMaHHE NPU U3yYCHUU AUCHUIUINHBI «MaTepuaioBeieHIe» CIeAyeT yAeIiITh
U3YYEHHUIO COCTaBa, CTPYKTYPHI M CBOMCTB COBPEMEHHBIX METALTMUYECKUX M HEMETAJUIMYCCKHX
MaTepHaioB; OCBOCHHUIO OCHOB TEPMHUYECKON, XMMUKO-TEPMHUYECKONW U TEPMOMEXAHHUUECKOM 00-
pabOTKH, METOJIOB CTAHIAPTHBIX UCIBITAHUN 110 OTPEACTICHUIO (U3UKO-MEXaHHYECKUX CBOHCTB
U TEXHOJIOTMYECKHX ITOKa3aTeNIeH CIIOJIb3YeMbIX MaTePHAOB U TOTOBBIX M3CIIHA.

Teoperndeckoe M3ydeHHE OCHOBHBIX BOIPOCOB pa3ieiioB JUCIUILIAHBI JTOJDKHO 3aBep-
MIATHCS PAKTHYECKON paboTOM.

Jist akTUBU3AIMK YYeOHOTO Tpoliecca Mpu U3yYeHUH TUCHUTUTHHBL 3()(HEKTUBHO MTpHMe-
HEHUE MPE3CHTAIUH 10 PA3IMYHBIM TeMaM JIEKIIUN U JIA00paTOPHBIX padoT.

Jist ipoBeieHus 3aHATHH 110 TUCIMITIMHE UCTIONB3YIOTCS CPENICTBA OOYUCHUS:

- yueOHUKH, MHPOPMALIMOHHBIE pecypchl MHTepHeTa;

- CIIpaBOYHBIC MaTEPHAIbl U HOPMATHBHO-TEXHHUECKAS IOKYMEHTAIINS;

- METOAMYECKUE YKA3aHUS JUIsI BHITIOJTHEHUS J1a00PaTOPHBIX PaboT.
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CTpyKTypa U cojiepkaHHe JHCHHILINHBI «MaTepuaioBeeHne» M0 HANPABJIEHHIO MOATOTOBKH
23.05.01 «Ha3zemMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBAY
1o NpoGuII0 NOArOTOBKH «ABTOMOOWIN M TPAKTOPbI»

Ilpunooicenue 1

Bupl yueOHO# paboThI, BKIIFOYAs

Bunel camocTosTenbHON paboThI CTY-

®dopmbl arTe-

Pasnen CaMOCTOSITEIILHYIO pa0dOTy CTY/ICH- JIEHTOB cTaruu
TOB M TPYJOEMKOCTb B Yacax
<
o,
=
Q
Q
=
e ;’ JI | II/C | Jlao0. CPC KCP KP KII PI'P Ped. K/P ] 3
8 | B
: |5
@) T
BBonast gacrs. 5 1 -
1. duzuko-Mmexanneckue | 5 1 5
cBoiictBa  marepuajioB. Cmpoenue
mamepuanog. (OcCHOBHble NOHAMUSL O
ceoucmeax — Mamepuaos. Amommno-
KpUCMaiiuiecKkoe Cmpoenue Memasiios,
usomponus, AHU30MPONUs,
keasuuzomponus. Ilymu  noeviuienus
npounocmu memannos. Makpo — u
MUKDOAHATIU3 MAMEPUATO8.
2. Teopusi cnaaBoB. [lousmus o | 5 1 5 + +

CNIa6ax. Teepovie pacmeopul,
Mexauwuueckue — cMecu,  Xumudeckue
coeounenus. Jluaepamma  cocmosHus
arcenezo-yemenmum. Xapakmepucmuxu
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KOMNOHEHMO8. CmpyxmypHvie
cocmasnsaowue u Gazvl Ha ouazpamme
Jrcene3o-yemenmum. Knaccughuxayus
cmaneill no cnocoby npouszsoo0cmeda,
HazHavenuro u xasecmsy. Mapkupoexa
yenepooucmulx  cmaneu.  Yyeywolr ¢
epagumom, nonosunuamele u Oenvie.
Cmpykmypa, ceolcmaa, obracmu
NpUMEHeHUs U Memoobl  NOJYYeHUs
cepulx, KOBKUX U  BbICOKONPOUHBIX
yy2ynos. Mapkupoexa 14y2yHos.

3. Jlabopamopnas paboma
«YTJICPOIMCTBIC CTAI U YYTYHBDY

4. Jlabopamopuas paboma «3akainka W
OTITYCK»

5. Teopusi ¥ TEXHOJIOTHSI TEPMHUYECKOM
odpadoTku. Omorcue I pooa be3 pazosotl
nepexpucmannuzayuu. Omocue 1l pooa c
¢gaszosoii nepekpucmaniuzayuetl,
HOPMAIU3ayusi. 3axanka cmanu.
llosepxnocmuasa  3axanka.  Omnyck.
OcHogHble  napamempvl  Hpoyeccos
OMNYCKa y21epooucmsix U 1ecUupoB8aHHbIX
cmanetl.

10

6. XuMmuko-repmuyeckass odOpadoTka.
Dusuyeckue OCHOBYL XUMUKO-
mepmuieckoll 0bpabomxku.
Lemenmayus, HUMpoyemMeHmayus,
azomuposanue cmau.

7. KOHCTpYKIMOHHBIE JIETMPOBAHHbBIE
craau. Pasvl, obpazyemvie ne2upyrouu-
MU demenmamu 6 cmansax. Buuanue ne-
UPYIOWUX INEMEHMO8 HA NOJUMOPPUIM

10
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Jcenesa, Ha ceolicmea eppuma u
aycmenuma. QOcobennocmu mepmuue-
CKOU  00pabomKu 1ecupoBaHHbIX CMa-
neu. Knaccuguxayus, mapruposka, Oe-
Gexmul 1ecuposanHbix cmaneu.

8. Jlabopamopuas paboma
« Jleeuposannvie cmanuy

9. HHcTpyMeHTaJbHble MaTePHAJBI.
Hucmpymenmanvnvle yenepooucmoule u
Jlecuposantvie Ccmanu OJisl  Pelcyueco
UHCmMpymMenma. Bvicmpopesxcywasn
cmaino, pedcumbl MepMUYecKoll
obpabomku,  obnacmu  NPUMEHEHUS.
UImamnogvle  cmanu. Cmanu 01
UBMEPUMENLHO20 uHCmpymeHma.
Teepovie nopowkosvie cniagvl  0Jis
pedxcyweco uncmpymenma. Kepamuxa.
Ceepxmeepovle mamepuabl.

10

10. Ctaau W cmjiaaBel € 0COOBLIMH
cBoiictBaMu. Cniasvi ¢ 0co60 8biCOKOU
UZHOCOCMOUKOCMbIO, cocmas,
MApKUposKa, mepmuyeckas oopabomka
u obnacmu npumenenus. Hepocaserowue
Xpomucmule U XPOMOHUKeNesble CMATU,
cocmaes,  MAapKuposKka, — mepmMuyecKas
obpabomka u obracmu NpuUMeHeHus.
JKaponpounvie cmanu u cniagwl, npeden
ONUMenbHOU npoyHocmu, npeoer
noazyuecmu. Maenumomsiekue u
Maznumomeepovie CNiasbl.

10

11. IIBeTHBIe MeTAIbI W CILUIABBI.
Meowv u ee ceolicmea. Jlamynu, opon3ul,

10
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babobumol. Anromunull u e2o0 ceolucmaa.
Jlumetinvle  antomMuHuesvlie  CNIAGHL,
obracmu  npumenenus.  J{OpantomMuH,
cocmas, pedrcum mepmMu4ecKoll
o0bpabomxu, ceoticmaa, obnacmu
npUMeHeHusl. Maenuesvie CNIAGHI.
Tuman u e2o cniaswi.

12.  KoMmno3uiHOHHBbIE MaTepHaJIbI.
Knaccugpuxayus KOMNO3UYUOHBIX
Mamepuanos. Komnosumuwi c
Memaniuyeckou mampuyetl.
Lucnepcroynpounennvle

KOMNO3UYUOHHbBLE mMamepuansi.
Bonoxnucmuoie KOMNO3UYUOHHbIE
Mamepuansi. Ilopowkoguvie
KOMNO3UYUOHHbIE Mamepuansl
(kepmemst). Komnosumer ¢ noaumepmoti
mampuyet. Komnozumuwi c
Kepamuyeckoll U CMeKIsIHHOU Mampuyel.
Ipumenenue KOMNO3UYUOHHBIX
Mamepuanos 8 agmomMoOULECMPOEHUU.
Hanomamepuanui. Cmpyxkmypa,
ceolicmea, npuMeHeHue.

10

13. TexXHMKO-IKOHOMHUYECKHH BBIOOP
MaTepuaja M TEeXHOJIOTHM  ero
ynpouneHusi. OcHoO8bl payuoHAIbLHO20
evibopa  mamepuaia U Memood
ynpounenusi.  Ilpuuunvl  CcHudICeHUs
pabomocnocobHocmu Mamepuana.
Mamepuanvi u memoovl ux ynpouHeHus
NpU paziuyHbIX 8U0AX HAZPY3KU Oemaell

Hroro

96
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Ilpunoscenue 2 k
pabouell npoepamme
MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
OEJIEPAJIBHOE I'OCY AAPCTBEHHOE BIOJXKETHOE OBPA30BATEJIBHOE YUYPEXX/IEHUE
BBICHIEI'O OBPA3OBAHNMA
«MOCKOBCKHWH MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJINTEX)

Hanpasnenue noarorosku: 23.05.01 HABEMHBIE TPAHCIIOPTHO-TEXHOJIOTUUYECKUE
CPEJACTBA
OIT (mpodmiib): «ABTOMOOHITU ¥ TPAKTOPHI»
dopma 00yyeHus: 3a0UHas
Bun npodeccnoHanbHOM NeSTEIIEHOCTH: MPOU3BOICTBEHHO-TEXHOJIOTHICCKAs IeITeIbHOCTh

Kadenpa: «MatepuanoBencHue»
®OHJI OHEHOYHBLIX CPE/ICTB
no AMCIUIIJIMHE

MarepuanoBenenune
Cocrag: 1. Ilacnopt (hoHa OLIECHOYHBIX CPEACTB

2. OnucaHue OLEeHOYHBIX CPEJCTB:
Ponessie urper
DK3aMeHallMOHHbIE OUJIEThI
KonrtponsHas pabora
Tect

CocraBurein:
AOLEeHT, K.T.H. IIpoxoposa A.H.

Mocksa 2020r
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Tabauya 3 Ilacnopm ©OC no oucyunaune "Mamepuanosedenue»”

Ko xomrre-
TEHIINU

DNEeMEHTHI KOMIIETCHIIUU (YaCTH KOM-
MIETEHIINHN )

KonTponupyembie Moaymy,
pasnensl (TeMbl) TACIHUTLUIAHBI
mo paboueii mporpamMme

ITepuo-
JUYHOCTh
KOHTPOJISt

Bunasr
KOHTPOJIA

Crooco0snl
KOHTPOJIS

Cpenctsa
KOHTPOJIS

1

2

3

4

5

6

7

I1K-4

3HaHuA.

CIIOCOOOB JOCTHKEHHUS IIeJICH MPOCKTa
10 MaTEpUAJIOBEACHHUIO U YIPOYHSIIO-
M 00paboTKaM, BBISBICHHE IIPHO-
PUTETOB B TIPOIECCE PEIICHHUS 3aaad
MpY MPOU3BOJICTBE, MOJCPHHU3AIUN U
PEMOHTE  HA3eMHBIX  TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB.

Pasnensr 1 - 6

TEK,
ITA

K/P

YceTHO
I1

Tect
K/P

DK3. Ouer

YMeHus:

rpaMOTHOE OIpeJeieHue CIoco00B
JIOCTHIKEHHMS 1IeJIel TPoeKTa o Mate-
PUAJIOBEACHHUIO U YIIPOYHSIONUM 00-
paboTKaM, BBISIBIICHHE ITPUOPUTETOB B
MpouEecce pelieHus 3aAa4 Mpyu Mpou3-
BOJICTBE, MOJIEPHU3AIIMM W PEMOHTE
Ha3eMHBIX TPaHCHOPTHO-
TEXHOJIOTHYECKUX CPEICTB.

Pasnensr 1l - 6

TEK,
A

K/P

YcrHO

Tect
K/P
DK3.. Ouier

Hagpiku:

OBJIaJICHUE CMOCcO0aMU  JTOCTHIKEHUS
neNeld MpoekTa 10 MaTepHajoBelie-
HUIO U YIPOYHSIONUM 00paboTkam, a
TaKk)Ke METOJAMH PEIICHUsS 3a7ad Ipu
BBIOOpE MaTepuaJoB M TEXHOJOTHUI
IIPH TPOWM3BOJICTBE, MOJICPHHU3AIUU U
pPEMOHTE Ha3eMHBIX TPAHCIOPTHO-
TEXHOJOTHYECKHUX CPEJICTB.

Pasnener 1 - 6

TEK,
A

K/P

YcrHO

Tect
K/P
3Kk3. Ouser

I1CK-1.4

3HaHus.

Pasnener 7 - 13

TEK,

K/P

YcTHO

Tect
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KOHKPETHBIX  BapHaHTOB  pEIICHUS
npo0JjieM TPOU3BOJCTBA, MOJEPHHU3A-
UM ¥ PEMOHTa aBTOMOOWJICH M Tpak-
TOPOB C HCIIOJIb30BAHHEM COBPEMEH-
HBIX MAaTEpPHAJIOB U HOBBIX TEXHOJO-
Ui, TPOBEJICHUE aHajIu3a dTUX BapH-
aQHTOB, IIPOTHO3UPOBAHUE, HAXOXKJIe-
HHE KOMIIPOMHUCCHBIX PEIICHHH.

A

K/P

DK3. Ouer

YMmeHust:

rpaMOTHOE HCIOJIb30BAHUE KOHKPET-
HBIX BAapUAHTOB pEIICHHUS TMPOOIeM
MPOU3BOJACTBA, MOJECPHMU3ALMM U pe-
MOHTa aBTOMOOWJIEH M TPaKTOPOB C
MIPUMEHEHHUEM COBPEMEHHBIX MaTepHu-
aJOB M HOBBIX TEXHOJIOTHH, IIPOBEJIe-
HUE aHaJii3a 3THX BAPUAHTOB, MPOTHO-
3UPOBAHHUE, HAXOXKIACHUE KOMIIPOMHMC-
CHBIX PEIICHUM.

Pasnener 7 - 13

TEK,
A

K/P

YcrHO

Tect
K/P
DK3. Ouier

Haspixn:

OBJQJICHWE METOJaMH  pa3pabOTKH
KOHKPETHBIX  BapUaHTOB  PEHICHUSA
npoOjieM TPOU3BOJCTBA, MOJCPHHU3A-
IIMA ¥ PEMOHTa aBTOMOOWJIEH U Tpak-
TOPOB C MPUMEHEHUEM COBPEMEHHBIX
MAaTepUAIOB M HOBBIX TEXHOJIOTHH, a
TaK)Ke€ METOJIaMU MTPOBEJACHUS aHAIIN3a
ATUX BAapUAHTOB U HAXOXKJICHUS KOM-
IIPOMUCCHBIX PELICHUN.

Pasnener 7 - 13

TEK,
A

K/P

YcrHO

Tect
K/P
DK3. Onier

- Coxkparierust GopM OIIEHOYHBIX CPEJICTB CM. B npuiokenuu 3 x PII.
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Ipunoowcenue 3

K paboueii npozpamme
Ilepeuensv ouenounvix cpeocme no oucyunaune «Mamepuanoseoenue

IIpencraBnenue
Ne |Hammenosanue orie- K el
° paTkasi XapaKTepUCTHKa OLIEHOYHOT'O OLIEHOYHOTO Cpeji-
HOYHOT'O CpeZCTBa
OoC P CpeacTBa crBa B DOC
CoBMecTHasi AEATeNbHOCTh IpyHIbl 00yya-
FOIIMXCS] U TIEIarOrMYeCcKOro pabOTHUKAIION
TIPABJICHUEM IE€Jarorn4eckoro paboTHHKa
b p Tema (pobiiema),
JlenoBast u/unu posieBasi [C LEJIbI0 peIIeHUs] YIeOHBIX U MpodeccHo- KOHLEIILIISL, DOITH 1
1 urpa HAJIbHO - OPUEHTHPOBAHHBIX 3a/ad IyTeM D
. OKHUJAEMBIN PE3YJib-
(aAn) WUIPOBOrO0 MOJEIMPOBAHUS PEaJbHOM IIPO- N
. TaT 110 Ka)KJ 0l Urpe
OonemHo#l cutyanuu. Ilo3Bosser oueHUBATh
YMEHHE aHATU3UPOBaTh M pElIaTh TUIIHY-
Hble IPO(ecCHOHATbHbIC 3a/auu.
CpelncTBO NPOBEpKH YMEHHH HNpuMeHATh |KoMIUIeKT KOHTPOIIb-
Kontposnbnas pabota Peal POBCP Y P JHTP
2 (K/P) MOJyYCHHBbIC 3HAHUS JUIS PEIICHHs 3a1ad | HbIX 33/IaHUM 10 Ba-
OIIPE/IeIIEHHOr0 TUIA [0 TEME WIIM pa3leily pHaHTam
CucremMa CTaHIApPTU3UPOBAHHBIX 3aJaHUM,
3 Tect M03BOJISAIOIIAs aBTOMaTHU3UPOBATh @DOHJ TECTOBBIX
(T) [IPOLIEAYPY H3MEPEHUs YPOBHS 3HAHUU U 3alaHuI
yMeHu# o0yuaromerocs.
OreHKa CrIOCOOHOCTH CTyIeHTa nmpuMeHuTh | [lepeuenp  mabopa-
4 JIaGopatopHble pabOThI | OJTY4YEHHBIE paHee 3HAHUS AJS HpoBele- | TOPHBIX padoT U HX
(JIP) HUs aHAJIN3a, ONBITA, SKCIIEPUMEHTA U BbI- | OCHAILCHUE
NOJHEHUsl MOCIEeNYIOIUX pacueToB, a
Huanor mnpenopaBarenss cO CTYAEHTOM,
5 YcTHbli onpoc IeJIb KOTOPOTo — cucTemMarusanus 1 yrou- | Kommuekt — sk3ame-

(D -ax3ameH)

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

HAIlMOHHBIX OUJIETOB

1. OKk3aMeHALMOHHBIEC OUJIEThI

1. Haznauenue: Mcnonb3yroTces Uil IPOBEIEHUS IPOMEXKYTOUHOM aTTECTALIMU 110 TUCLUIUINHE
"MarepuanoBenenue”
2. B Guner BKIIOYEHO TPH 3aJaHUS:

3ananue 1. Bompoc s npoBepkH TEOPETUUECKUX 3HAHUM;
3ananue 2. 3agayda Juid IPOBEPKU YMEHHMSI IPUMEHATh TEOPETUUECKNE 3HAHUS;
3aganue 3. [IpoBepka HaBBIKOB. [IpakTHUeCKOE BHIMOJHEHUE 3aTaHUS .
3. KoMIuiekT sk3aMeHaMOHHBIX OUeTOB BKIo4aeT 30 OmiieToB (mpuiararorcs).
4. PermaMeHT 5Kk3aMeHa: - BpeMs Ha MOATOTOBKY TE€3HCOB OTBETOB - 10 40 MUH

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

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

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

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

BapuaHT 3k3aMeHALIMOHHOI0 OWJIeTa

MUHUCTEPCTBO OBPA30OBAHUS U HAVKU POCCHUIMCKON OEJIEPALINI
OEJNEPAJIBHOE TOCYJAPCTBEHHOE BIOJI2KETHOE OFPA3OBATEJIbHOE YUYPEXJIEHWE BBICIIEI'O OB-
PA30OBAHUA
«MOCKOBCKHUI NOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

DakynpTeT XUMUYECKON TEXHOJIOTHH U OHOTeXHONIOTHH, Kadenpa «MarepruaioBeaeHue»

HucnummHa «MartepuanoBenenue» ObpazoBatensHast nmporpamma 23.05.01 «HASEMHBIE TPAHCITIOPTHO-
TEXHOJIOTMYECKHUE CPEJICTBA»

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBINA BUIET Nel

1. Auarpamma Fe-C. M3meHeHre XUMHUYECKOTO cocTaBa ¢a3 B Mpoliecce NEPBUUHON U BTOPUYHOU
KpUCTAJJIN3aluu cTanu 45.

2. [ToBepxHOCTHAS 3aKaJiKa, BUBI U O0JIACTH PUMEHEHUSI.

3. Pacumudposars mapky metamonpoaykiuu: {18 u gate ee XxapakTepucTuky (Ha3BaHUE, HA3HAYCHHE,
CBOMCTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHH).

VTBepikaeHo Ha 3acenanun kadeapst «29» nexabpst 2020 r., mpotoko Ne5.

3aB. xadenpoit AL Wstrmen/

IlepeyeHb BONPOCOB Ha IK3aMeH
1. Inarpamma Fe-C. Xapakrepuctuka a3 u cTpykTypHbix cocraBisitonmx (ITK-4)
2. Jlnarpamma Fe-C. Omnpenenenrne Xxumuaeckoro cocrasa (a3 B ciase ¢ 4,3 % C npu 1400°C
(IIK- 4)
3. Inarpamma Fe-C. M3MeHeHHEe XMMUYECKOTO cocTaBa (a3 B MpOIECCe MEPBHYHON M BTOPUY-
HoW kpuctayu3amuu ctanu 45(MK- 4)
4. lmarpamma Fe-C. M3MeHeHne XUMHUYECKOTO cocTaBa (a3 B mporiecce MEPBUYHON U BTOPHY-
Houi kpuctamu3armu ctanu 30 (IMK- 4)
5. Ilonstue o cmiaBax. TBepable pacTBOPbI, MEXaHMYECKHE CMECH, XUMUYECKHE COEAMHEHUS
(IK-4)
6. lnarpamma coCTOSIHUSL IBOMHBIX CIIJIAaBOB C HEPACTBOPUMBIMHU B TBEPJIOM COCTOSIHUU KOMIIO-
HeHtamu (ITK-4)

26



7. duarpamma Fe-C. M3MeHeHHe XUMUYECKOTO cocTaBa (a3 B Mpolecce MepBUYHON M BTOPUY-
HOM kpuctam3anuu crasa ¢ 5 % C (ITK- 4)

8. marpamma Fe-C. I3MeHeHne XUMUYECKOro cocTaBa (a3 B Mpolecce NepBUYHON U BTOPHY-
Hoi kpuctauu3amuu ctaad Y12 (IK- 4)

9. Huarpamma Fe-C. Xapakrepuctuka ¢a3, y4acTBYIOIIUX B 3BTEKTUYECKOM IPEBPALICHUU
(IK- 4)

10. Inarpamma Fe-C. Onpenenenne XuMuaeckoro cocrasa (a3 B cruiase ¢ 5,5 % C npu 1300°C
(IIK- 4)

11. lnarpamma cOoCTOSIHUSI ABOWHBIX CIUIABOB C OTPaHUYEHHOM PacTBOPUMOCTBIO KOMIIOHEHTOB
B TBOpaoM cocrostaun (ITK- 4)

12. Tnarpamma Fe-C. Onpenenenne XuMuaeckoro cocrasa (a3 B cruiase ¢ 4,3 % C npu 1147°C
(IIK- 4)

13. Nuarpamma Fe-C. Onpenesnenne xumuaeckoro cocrasa ¢a3 cramu Y12 npu 1100°C (IIK- 4)
14. Inarpamma Fe-C. Onpenenenue xumudeckoro cocrasa ¢a3 B ciuiase ¢ 0,8 % C npu 727°C
(IIK- 4)

15. Muarpamma Fe-C. OnpeneneHue Xxumuueckoro coctasa ¢a3 cranu Y8 npu 1100°C (IMK- 4)
16. Inarpamma Fe-C. Onpenenennie xumuueckoro coctasa ¢a3 B ciiase ¢ 4 % C npu 1400°C
(IIK- 4)

17. Quarpamma Fe-C. M3MeHeHne XUMHUECKOTO cocTaBa (a3 B mporiecce MEPBUYHON U BTOPHY-
Hoi kpuctauuzanuu craan Y8 (IK- 4)

18. duarpamma Fe-C. M3MeHeHne XuMHUECKOTO cocTaBa (a3 B mporiecce MEPBUYHON U BTOPHY-
HOM KpucTam3anuu ciasa ¢ 3 % C (ITK- 4)

19. Inarpamma Fe-C. Onpenenenne xumudeckoro cocrasa ¢a3 B ciuiase ¢ 5,5 % C mpu 900°C
(IIK- 4)

20. lnarpamma Fe-C. M3MeHeHre XUMHUYECKOTO cocTaBa (pa3 B mporecce MepBUYHON U BTOPUY-
HOM KpucTam3anuu cmasa ¢ 4,3 % C (IK- 4)

21. Jmnarpamma Fe-C. Xapakrtepuctuka (a3, y4acTBYIOUIMX B 3BTEKTOMIHOM NPEBPALICHUU
(IIK-4)

22. lnarpamma Fe-C. DBTekTHueckoe u 3BTekTOMIHOE npeBpamnienue (ITK-4)

23. lnarpamma Fe-C. Onpenenenne xumuueckoro cocrasa ¢as B cmase ¢ 2,5 % C mpu 900°C
(IIK- 4)

24. Jlnmarpamma Fe-C. Onpenenenne XuMuieckoro coctara a3 B crase ¢ 2,5 % C npu 1300°C
(IIK- 4)

25. Inarpamma Fe-C. Onpenenenue xummuueckoro cocrasa ¢as B cmase ¢ 4,3 % C mpu 727°C
(TIK- 4)

26. lnarpamma Fe-C. Omnpenenenue Xxumuueckoro coctasa ¢as B crase ¢ 1,5 % C npu 800° C
(TIK- 4)

27. luarpamma COCTOSIHMSI JIBOWHBIX CIUIABOB C HEOIPAaHMUEHHON pacTBOPHUMOCTBIO KOMITOHEH-
TOB B TBepioM coctosiauu (ITK-4)

28. OcoOEHHOCTH IBTEKTHUYECKOTO MpeBpalieHus 1BoiHbIX cruiaBoB ([TK- 4)

29. KpacHOJIOMKOCTb U XJIaJHOJIOMKOCTb CTasid. [IpunHbl BOSHUKHOBEHHS U CIOCOOBI yCTpa-
Henwus (IK- 4)

30. Kpucrammusarus criaBos. [Ipasuito das. [TpaBusio konnentparmii (ITK- 4)

31. ATOMHO-KpHUCTAIIIMYECKOE CTPOEHHE METAIOB. THITBI KPUCTAIIIMUECKUX PEIIETOK U UX Xa-
pakrepuctuka (ITK- 4)

32. 3akoHOMepHOCTH KpucTan3auuu. CTeneHb NePEeOXIIaXkAeHNs, YACIO [IEHTPOB KPUCTAILIHU-
3alliH, CKOPOCTh pocTa KpuctamioB. AMopdusie Metanisl (ITK-4)

33. lennpurHas nukBays. [[puuauHbl BO3HUKHOBEHUS B cioco0bl yerpanenus (ITK-4)

34. JledeKTpl KpUCTAIIUMYECKOTO CTPOCHHS. BIWsHHME TUIOTHOCTH AMCIOKAIMK HA MPOYHOCTH
matepuaiion (IK- 4)

35. CtpyKTypHBIE [UarpaMMbl YyryHOB. BiusiHue ckopocTu oxJaxaeHus U rpaduTH3HPYIOLIUX
KOMITOHEHTOB Ha Kpuctamm3anuio uyryHa. Oroen (IIK- 4)
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36. BiusiHue creneHu mepeoxiaxkIeHUs Ha mpouecc kpuctamnuzauuu. CTpoeHue ciuTka. 30-
nanpHas mukBaius (ITK- 4)

37. BiusiHMe CTENCHU MIEPEOXIIaX ICHHs Ha BeMUnHy 3epHa. Moaudunmposanue (IIK- 4)

38. OcHOBHBIE BUBI XUMHKO-TEPMUYECKOI 00paboTku, nux ocoodennoctu (IK- 4)

39. CtpoeHue 1 CBOWCTBA TPOOCTUTA 3aKaiika U Tpooctuta oTmycka (IIK- 4)

40. MaprencutHoe npespaiienue u ero ocooennoctu (IK- 4)

41. I'a30BBIC LIEMEHTAIMS M HUTpOLleMeHTalus. VX cpaBHUTEIbHAS OIICHKA U 00JacTh IpUMEHe-
aus (IICK- 1.4)

42. [oBepxHOCTHas 3aKaika, Buabl U oonactu npumerenus (IICK- 1.4)

43. Tlonnas u HenoaHas 3akanka cranei (IICK- 1.4)

44. llemenrtanus. Buasl npomuecca, mapaMeTpsl, 00JIaCTH MPUMEHEHHS U T0JIy4aeMble CBOICTBA
(IICK- 1.4)

45. CtpoeHue U CBOMCTBa MapTEHCHUTA 3aKajiku U mapreHcuTa otmycka (K- 4)

46. IIpeBpaleHue aycTeHUTa IPU HEMPEPBIBHOM OxJlaxaeHUH. OCOOEHHOCTH MEPIUTHOIO Ipe-
BparieHust. Ctpykrypsl nepautHoro tumna (K- 4)

47. Otnyck. Bunsl otmiycka. Mismenenue cTpykTypsl 1 cBoiictB npu otiycke (IICK- 1.4)

48. IIpokanuBaeMOCTb U 3aKaJIMBAEMOCTb. PaKTOPbI, BIUAIOLINE HAa IPOKAINBAEMOCTh. Biinsanue
npokanuBaemocTu Ha cBoiicta cranu (IICK- 1.4)

49. Orxuwr Il pona, ero Buzbl, ux HazHauenue (IICK- 1.4)

50. ledextsl 3akanku u metobl ux npeaynpexaenus (IMCK- 1.4)

51. Texunonorus noiy4ueHust kokoro uyryHa (IICK- 1.4)

52. Kputnueckue Toukn MH u Mk. MX 3aBUCUMOCTB OT cOzepKaHMsl yriiepoja U JETupyroIux
anemenToB B ctanu (IK-4)

53. OcOOEHHOCTH TEXHOJIOTHH TepMudecKoi 00padotku aropanomuna (IICK- 1.4)

54. OtnyckHast xpynkocts | pona. [Ipuunabl Bo3HUKHOBeHHS U MeTobI ee yerpanenus (K- 4)
55. O6paboTka 3akaienHou cranu xosioaom (IICK- 1.4)

56. OcoOEHHOCTH TEXHOJOTHU TepMUYecKoil 00padoTku ObicTpopexymie cramu (IICK- 1.4)

57. Kputnueckue Touku Al, A3, Acm. I[IpeBpariierus B cranu npu 3tux temmeparypax (IK- 4)
58. Ynyumenue. CTpoeHue U CBoMcTBa copOUTa oTIycka u copouta 3akanku (IK- 4)

59. TloBepxHOCTHast 3aKaika: razomiamMmentas u 3akaika TBU (IICK- 1.4)

60. IpeBpartiieHus Ipyu OTITyCKe 3aKaieHHO# cTamu. Buabt otmycka (ITK- 1.4)

61. Crioco0bl 3aKalKu: HEMPEepbIBHAS, IPEpBIBUCTAsI, cTyneHvaras, nzorepmuueckas (IICK- 1.4)
62. OcobeHHOCTH TepMuUIecKoi 00paboTku erupoBanubix ctanei (IICK- 1.4)

63. OTXUr ¥ HOpManu3auus CTalu. PeXHMBI, XapaKTEpUCTHKA IOIY4aeMOH CTPYKTYpbl H
csoictB (IICK- 1.4)

64. Haxunent u pexkpuctausaius meramios (IICK- 1.4)

65. Harpes cranu. Haciencteennoe 3epHo. [leperpes u nepesxor (IK- 4)

66. Omxur I pona, ero Bubl, ux Haznauenue (IICK- 1.4)

67. AzotupoBanue. [TapameTpsl mporiecca, cBoiicta u oosactu npuMenerus (IICK- 1.4)

68. Buzpl Tepmuueckoit 00padotku, ux nazHadenue (IICK- 1.4)

69. 3akanka cranu. OnpezaeneHue 3HaUE€HUN OCHOBHBIX IapaMeTpOB: TeMIlepaTyphbl Harpesa,
JUTUTEIBHOCTH Harpesa, ckopoctu oxiaxaeHus (IK- 4)

70. 3akanouHble cpe/ibl, oCHOBHbIC TpeOoBanus kK HuM (MK- 4)

71. OrnyckHas xpynkocTs Il poxa. IIpruunHbBl BOSHUKHOBEHHS U METOJBI €€ YCTPAHEHUS U IIpe-
nynpexaenus (ITK- 4)

72. HutpouemenTanus. [Tapamerps! nporiecca, cBoiictBa u o01actu npumenenus (IICK- 1.4)
73. lnarpamma uzotrepMudeckoro npeppamienus aycrenura. (IK- 4)

75. PacmmdpoBars Mapky Meramionpoaykuuu: XBI' u naTh ee XapakTepHCTUKY (Ha3BaHHeE,
Ha3HAa4YCeHHUE, CBONCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (ICK- 1.4)

76. PacumdpoBars Mapky meramionpoaykuuu: IIX15 u nate ee XxapakTepucTUKy (Ha3BaHUE,
Ha3HAa4YCHHUE, CBONCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (ICK- 1.4)
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77. PacummdpoBaTh Mapky meramionpoxykuuu: J[18 um math ee xapakrepucTHKy (Ha3BaHHUE,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (IICK- 1.4)

78. PacmmdpoBare Mapky MeTayutonpoaykiuu: AMr U 1aTh ee XapaKTepHCTUKY (Ha3BaHUE,
Ha3HAYEHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (IICK- 1.4)

79. PacmmdpoBaTh MapKy METAUIONPOAYKIHH: Y8 M JaTh €€ XapaKTePUCTHKY (Ha3BaHUE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (IICK- 1.4)

80. BiusiHME NEerupyonmMX 3JIEMEHTOB Ha mosmMopdHoe mpeBpamieHue xeneza. Knaccuduxka-
s nerupoBanubix craneit (IK- 4)

81. Pacumdposats Mapky Mmetaimonponykiuu: BK8 u mate ee xapakrepucTtuky (Ha3BaHHE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (IICK- 1.4)

82. OcHOBHBIE MOKa3aTeNn (PU3UKO-MEXAHUIECKUX CBOMCTB MaTepHaliOB U METOJBI UX OIpesie-
aenns (HB, HR, HV, o8, o, 8, KCU) (IIK- 4)

83. PacmmpoBarh Mapky MeTaIONpOoayKIuu: ber3mnc U gath ee XapakTepuCTHKY (Ha3BaHHE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (IICK- 1.4)

84. PacmmdpoBare Mapky meramtonpoaykuuu: CUIS u nate ee xapakTepucTuky (Ha3BaHuE,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (IICK- 1.4)

85. Pactmmdposats Mapky Merawtonpoaykuuu: Ctanb 45 U 1aTh €€ XapakTepUCTUKY (Ha3Hade-
HUE, KauecTBO, MeCTonojioxkeHue Ha nuarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOTHH)
(IICK- 1.4)

86. Paciindposars mapky metamuonpoaykuuu: 12X18H10T u nath ee xapakrepucTuky (Ha3Ba-
HHE, Ha3HAYCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI M TexHojoruu) (IICK- 1.4)

87. PacmmdpoBars Mapky Mmertawonpoiykuuu: P18 u gate ee xapakTepucTUKy (Ha3BaHUeE,
Ha3HAYCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (IICK- 1.4)

88. Pacmudposars mapky metamonpoaykiuu: 110I'13J1 u gate ee xapakTepucTHKY (Ha3BaHHeE,
Ha3HAYCHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI  TexHosorun) (IICK- 1.4)

89. PacmudpoBars mapky meramuionpoaykuuu: bpOd6, 5-0, 15 u nate ee xapakTepUCTUKY
(Ha3BaHMe, HA3HAYCHHE, CBOWCTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHoorun) (IICK-1.4)

90. MukpoMexaHuKa KOMITO3UL[MOHHBIX MaTEpUaIOB C BOJOKHUTBHIM HamosnHutesneM. Kpuruue-
CKasl JUTMHA BOJIOKHA. AJTUTUBHOCTH cBOWCTB Kommo3uTta (ITK- 4)

91. Pacumdposare Mapky metamutonponykiuu: 25XI'T u gate ee xapakTepUCTUKY (Ha3BaHUE,
Ha3HAa4YCHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHosorun) (IICK- 1.4)

92. PacumdpoBars mMapky metamtonpoaykuuu: 08X13 u naTh ee XapakTepHCTUKY (Ha3BaHUE,
Ha3HAa4YCHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHosorun) (IICK- 1.4)

93. Tutan u ero criaBbl. CBoiicTBa u obactu npumenenus (IICK- 1.4)

94. BricokoTeMmneparypHbie MaTepuaibl. XKapocToiikocTs u sxaponpounocts (IICK- 1.4)

95. MarauroTBep/ble U MarHUTOMsArkue martepuainsl. KospuutusHas cuna. PakTopsl, BIMSIIO-
mMe Ha MarHuTHbIe cBolicTBa MatepuaiioB (IICK- 1.4)

96. Pacumdposare Mapky metamutonponykuuu: 38XMIOA u naTh ee XapakTepuCTHKY (Ha3Ba-
HHe, Ha3HAYCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHhI M TexHonorun) (IICK- 1.4)

97. PacumdpoBars MapKy Mmetamonpoiykuuu: AJI2 W naTh ee XapakTepHCTUKY (Ha3BaHUE,
Ha3HAa4YCHHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI 1 TexHonorun) (IICK- 1.4)

98. Pacumdposars mMapky Metamuonpoaykiuu: K4 30-6 u nath ee XxapakTepUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHUE, CBONCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (ICK- 1.4)

99. PacumdpoBars Mapky meramionpoaykuuu: bpC30 u nath ee XxapakTepucTHKY (Ha3BaHUE,
Ha3Ha4YCeHHUE, CBONCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (IICK- 1.4)

100. PacumndpoBars Mapky metamuonpoaykuuu: BU 120-4 u naTh ee XapakTepUCTUKY (Ha3Ba-
HHe, Ha3HAYCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI U TexHoJoruu) (IICK- 1.4)

101. Pacmm¢poBaTts Mapky mMetamionpoaykuuu: BCt3cn u 1aTh ee XapakTepucTHKY (Ha3BaHHE,
Ha3Ha4YeHue, kauecTBo, ocodbeHnoctu Texnonorun) (IICK- 1.4)

102. PacumdpoBars Mapky Metamutonponykiuu: Crans 08km M J1aTh €€ XapaKTepUCTUKY
(Ha3HAuUeHHE, KAYEeCTBO, MeCTomnoNoKeHne Ha auarpamme Fe-C, ctpykrypa) (IICK- 1.4)
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103. PacumudpoBars Mapky meramutonpoaykuuu: CT3KI U AaTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3HaueHHUe, KauecTBO, ocobennoctu Texuonorun) (MCK- 1.4)

104. Pacumdpoare mapky meramtonpoaykuuu: TT8K6 u nate ee xapakrepucTuky (Ha3BaHue,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHojorun) (IICK- 1.4)

105. PacumdpoBare Mapky merautonponaykiuu: JI70 u gaTh ee XxapakTepuCTUKY (Ha3BaHUE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (IICK- 1.4)

106. PacumdpoBath Mapky meTaymionpoaykiuu: bpb2 u nate ee xapakTepucTuKy (Ha3BaHHE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (IICK- 1.4)

107. PacmudpoBate Mapky MeTAIONPOAYKIUU: Y12A u 1aTh ee XapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, KaueCTBO, MECToIookeHne Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTU TEXHO-
aorun) (IICK- 1.4)

108. Cranu [y1s MITaMIIOBOIO MHCTPYMEHTa XoJIoAHOTO M ropsiuero aedopmupoBanus (IICK-
1.4)

109. Pacmudposats mapky metamutonpoaykiuu: Ctans 30A 1 1aTh ee XapakTepUCTHKY (Ha3Ba-
HHE, Ha3HAYCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI M TexHodoruu) (IICK- 1.4)

110. Pacuiudposars mapky Metamwtonpoaykuuu: T15K6 u gath ee xapakTepucTuky (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (IICK- 1.4)

111. MaprencutHo-ctaperomue craau. Cocras, TexHonorus, coiicta (IICK- 1.4)

112. Hanomarepuanbl. O0mas xapakTepucTuka. ['eomerpuueckue napaMerpbl HaHodacTul 13-
menbyenne yactuil. Crenens aucnepcHoctd. Kputnueckuit muamerp nanodacrtuil. ( IICK- 1.4)
113. XuMu4eckue CBOMCTBA HAHOYACTUI. MAaIIMHOCTPOUTEILHOS MPUMEHEHUE HAHOYACTHII.
MenunuHckoe npuMeHenue Hanodactull. Hanoanekrponuka ( IICK- 1.4)

3agaHusA 1J151 KOHTPOJIbHOI padoThI

110 JUCHUIIIIMHEC ((MaTepI/IaJ'IOBe,I[eHI/Ie»
(HaMMEHOBaHHE JHCIUILINHBI)

- OLCHKAa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIW CTYACHT BBIIIOJHUII BCEC
MPEAJIOKCHHBIC 3aJlaHNA U HE JOIMYCTHII CYIIIECTBCHHBIX OI_HI/I6OK;

- OLCHKAa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM CTYACHT BBLIIIOJIHUI BCEC
MMPEAJIOKCHHBIC 3aJaHNU, HO JOITYCTHUJI 1-2 CYHICCTBCHHBLIC OH_II/I6KI/I,

- OLCHKAa «YAOBJICTBOPHUTECIBHO», €CJIN CTYACHT HE BBINIOJIHUII ITOJHOCTBIO OAHO
3aJlaHue,

- OLCHKAa «HCYAOBJCTBOPUTECIBbHO» CCJIIN CTYACHT HC BBIITOJHHWJII ITIOJTHOCTBIO JIBA
3aaHusl.

Tema «Yrnepoauctsie cranu u ayryHbi» (ITK-4)
IIpumepsl 3ananuit

3AJJAHUE Ne 1

1.HaueptuTe B Macmrabe nuarpaMMy COCTOSIHUS JK€JI€30-YIIIEPOIUCTBIX CIIJIAaBOB HA CTaHJAPT-
HOM OJaHKe, OCTaBbTe OyKBeHHBbIE 0003HaueHus. HazoBute (asbl U CTPYKTYPHBIE COCTABIISIO-
M€ B KaKJ0M 00JacTH quarpamMmsl ((a3bl 3aKII0UUTE B KBaJApaTHBIE CKOOKH)

2. B kakux mpezaenax uaMeHsiercs xumuueckuil coctaB (%C) aycTeHUTa MpU NEPBUYHON KpH-
craym3anuu cmasa ¢ 1,8 %C? Kak Ha3pIBaeTcs 3TOT CIlaBa M KaKyl CTPYKTYpy HUMEeET MpHU
KOMHAaTHOW TEMIIEpaType B COOTBETCTBHUHU C JUarpaMMon Xkene30-yriepoa’?

3. Hammmmure cxemy mpeBpamienus s crainu, coaepxkamei 0,8 %C mpu temmneparype 727°C.
VYxaxure xumuueckuil coctaB (%C) mist (a3, yuacTBYIOIIMX B 3TOM IpeBpalieHud. Yto mnpen-
CTaBJISIFOT COOOM ATH (Pa3bl, KaKyI0 UMEIOT KPUCTAIIMYECKYIO PEIIETKY U cBOMCTBA?
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4. Jlana cranp Mapku Y 10A. YkakuTe KIlacc 3TOW CTalH Mo KauecTBY (0OBIYHOTO KauecTBa, Ka-
YEeCTBEHHAsl, BHICOKOKAYECTBEHHAsI), a TAKXKE CPEJHEE COJEpKAHUE YIIepoaa U CTPYKTYpy ITOH
CTaJI MPU KOMHATHOU TEMIIEpaType B COOTBETCTBUU C JUATPAMMON KeEJIe30-yriIepol.

5. Jana crans mapku BCT5kn. YkaxuTe ee kKauecTBO, YTO 03HAYAIOT OYKBBI M ITU(GPHI BXOIAIITUE
B MapkupoBKy. [1o kakum mokazarensiM (XMM. COCTaB, MEXaHUYECKHUE CBOMCTBA) MPOU3BOIUTCS
KOHTPOJIb 3TOM cTanu?

3AJJAHUE Ne 2

1. Hagepture B Macmtabe nuarpaMMy COCTOSIHUS JKE€JI€30 - YIVIEPOAUCTBIX CIUIABOB Ha CTaH-
JapTHOM OJiaHKe, ocTaBbTe OyKBeHHBIE 0003HaueHus. Ha3oBuTe (ha3bl M CTPYKTypHBIE COCTaB-
JISIOIINE B KAXI0W 00J1acTH AuarpaMMel ((pasbl 3aKIF0YUTE B KBaJApaTHBIE CKOOKH)

2. Kakue (a3l BXoaAaT B coctaB nepuuta? J{aiiTe XxapakTepUCTHKY 3THX (a3 U YKaXHUTE KOHIICH-
TPALMIO B HUX YIJIepo/ia IPU KOMHATHON TeMIlepaType

3. CrumaB comepxkutr 5 %C. Onpenenute KoHIEHTpanuto yriepona B (azax mpu 1000°C. Kak
Ha3bIBAETCS 3TOT CIUIAB?

4. Nan uyryn mapku CU15. Uro o6o3na4yaroT OykBbI M1 nU(pHI, BXOAANINE B MapKupoBKy? Kakas
dopma rpaduta B 3T0M UyryHe?

5. Jana ctanp mapku Y 10A. Ykaxure Ki1acc 3TOH CTalu 1Mo KauecTBY (0OBIYHOrO KayecTna, Ka-
YEeCTBEHHAs, BBICOKOKAYECTBEHHAs), a TAKXKE CpPe/IHee COJIEpyKaHUEe YIIIepo/ia U CTPYKTYpPY TOH
CTaJIM IPY KOMHATHOM TeMIepaType B COOTBETCTBUH C AMATPAMMON JKeJIe30-yIIIepo]

Tema: «Tepmuueckas oopadotkay (IICK-1.4)
IIpumepsl 3ananuit

3AJJAHUE Ne 1

1. Yto Ha3bIBaeTCs MOJHOM 3aKaJIKOW U 7Sl KaKUX cTaleil ee mpumenstoT? Haueptute cxemy

MOJTHOM 3aKaJIKK U BHICOKOTEMIIEPATypHOTO OTITyCKa (B KoopAuHarax t-t) cramu 50 u ykaxure

CTPYKTYpY Ha Ka)KJO0M 3Tare TepMooOpabOTKH (10 3aKaJIKM, TOCIE 3aKaJIKH1, IOCJIE OTITYCKa)

2. Kak mpoBozsT moBepxXHOCTHYIO 3aKkaiky TBU? YkaxnuTte pekoMeHIyeMyro TOJIIUHY CIIOS, CTPYKTYpY U
TBEPOCTh NIOBEPXHOCTHU U CEpALIEBUHBI cTanu nocie 3akanku TBY. Kak perynupyror Tonmuny
3aKaJIeHHOM 30HbI?

3. Kak BiusieT Ha IpoKaJIuBaeMOCTb pa3Mep 3epHa aycTeHuTa?

4. B cranu 50 mocine 3akaiku nojiydeHa cTpykrypa M3+@. Vkaxute napameTpsl 3akayiku (t

Harpesa, V OXJI.) OTHOCUTENIBbHO KpUTHUECKUX. OLeHUTE MPaBUIbHOCTh PEXKUMA 3aKaJIKH

3AZTAHUE Ne 2

1. Yro Takoe ynyumenue? Kakyto CTpyKTypy ¥ TBEpAOCTb UMEET CTaJb NIOCIIE YAy4IIeHUs?
[IpuBeauTe npuMep yaydiiaeMoil cranu

2. OObsICHUTE BIUSHHUE BEIIMYMHBI 3epHA ayCTCHNUTA Ha IpoKainBaeMocTh ctainu. Crans 40 aByx
TJIaBOK UMeeT 3epHO cooTBeTCTBEHHO Ne3 1 No5. Kakas miaBka OyJeT UMeTh OOJBIIYIO
MIPOKAJIMBAEMOCTb U MoYemMy?

3. C KaKo¥i 1enplo U AJs KaKuX CTajlel MPUMEHSIOT ieMeHTanuio? Haueptute cxemy
[IEMEHTAINH | TOoCcTeAyoIer TepmooopadoTkn mist ctanu 25X T. Ykaxkure TBepAOCTh
MOBEPXHOCTU U TOJIUIUHY YIPOUHEHHOTO CIIOSI

4. Kakast CKOpOCTh OXJIQXACHHS Ha3bIBaeTCs kputnueckoi? Kakue cTpykTypbl o0pa3yroTces B
cTanu Y8 mpu oxJaxaAeHUU co CKopocThio V1u Vs. UTo npeacTapnsioT co0o0il Ha3BaHHBIE

CTPYKTYpBI?
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MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCHUMCKON ®EJIEPALIUN
denepanbHOE rOCyIapCTBEHHOE 0I0HKETHOE 00pa3oBaTebHOE YUPEKICHHE BBICIIET0 00pa30-
BaHUs
MOCKOBCKHUY NOJINTEXHUYECKUI YHUBEPCUTET
Hamnpasiienue noarotToBku:

23.05.01 HABEMHBIE TPAHCITOPTHO-TEXHOJIOTUYECKUE CPEJICTBA
OII (mpomitb): «ABTOMOOHIIA U TPAKTOPHI»

Kadenpa: «MarepuanoBeneHue»

(HanMeHOBaHKE Kadeapbl)

Henosas (poJieBasi) urpa Nel (ITK-4)

o AUCHUIUIMHE «MatepuanoBeeHue»
(HaMMeHOBaHKE AUCIUILIIHBI )

1 Tema (mpo6aeMa) MaKpPOAHATHMS CTAMM . .. .uueeneeeeneeenneennneenneannns
2 KoHuenuus Urpbl: MpoBeIeHNE UCCIIEOBAHNS TEMIUIETa pelibca, Makpoluinda aeranm, 3a-
kaneHHoi TBY, makponumuda cBapHoro coeauaeHus. [1o kaxxamoMmy o0pasily onpeaensercs: Me-
TOAMKA TPaBJIECHUS, ONUCHIBACTCA BBIABICHHAS! CTPYKTYpa
3 Poau:
-...HavanbHUK OTK ... ;
ST (.43 1% 187 07 (W) (S0 (0): 7 01§ ST ;
4 Oxxupnaemblii (€) pe3yJbTat (bI) JI€JaCTCs 3aKIFOYEHUE O IPUEMKE JIETaIN C TEXHUYECKUM
000CHOBAHUE MIPUHSITOTO PELICHUS . ..euveneenananennen.

- OIICHKA «3aYTEHOY» BBICTABIISIETCS CTYACHTY, €CIIU CTYACHT 0€3 OMUOOK OMpeIesieT METOIUKY
TPAaBJICHUS, OTIMCHIBACT BBISBICHHYIO CTPYKTYPY, IPAaBUILHO JIEIaeT 3aK/II0UEHUE O KaUecTBe
HCCIIElyEMOM JIeTallu;

- OIICHKA «HE 3aYTEHO» BBICTABJISIETCS CTY/ICHTY, €CJIM CTYJIEHT He BlIaZieeT METOIMKON TpaBJie-
HUS, HE MOXKET MPABWIBHO UACHTU(PHUIIUPOBATH UCCICAYEMYIO CTPYKTYPY...........

CocraBurenb [Ipoxoposa A.1.

(romucs)

« » 20 1.

HenoBas (poJieBasi) urpa Ne 2 (TICK-1.4)

o JUCHUIININHE ((MaTepI/IaJIOBCI[CHI/IC»
(HaUMEHOBaHHUE JAMCIUTLIHHBI)

1 Tema (mpo0saeMa) 3aKaTKA U OTIIYCK CTAMH . ... uuueenneenneeenneennnennneannans

2 Konuenuusi Hrpbl ONpeesieHre ONTUMAIbHON TEMIIEPATYPhI 3aKaJIKU CTadu 45 1 3HaueHus
KPUTHYECKHUX TOUCK, YCTAHOBJICHUE BIUSHUS CKOPOCTH OXJIAXKICHUS HA TBEPJIOCTh, H3YUCHHE
MUKPOCTPYKTYPBI CTallel TIocTie TepMUIecKoi 00paboTKH

3 PoJn:

-.cHATAIBHHUK LIBJL .o ;

S 13 0> Y95 (5] ) S B0 (Woh) (S0 (0): 1 U3 1 S RO ;

4 Oxunaemblii (e) pe3yJbTar (bI) JeTa€TCS 3aKIIOUEHUE O COOTIOACHUH MTPABUIBHON TEXHO-
JIOTHH ITPU IPOBEICHNAHN 3aKATIKH CTAU 45. .. ..o

- OIICHKA «3aUTEHO» BBICTABISETCS CTYACHTY, €CIIU CTYACHT 0e3 OIMOO0K OMUCHIBAET MpeBpallie-
HUS, TIPOUCXOJISIINE MPU 3aKAIKEe CTAIH; Ta€T PEKOMEH AU 110 PEKUMaM 3aKaJIKH cTalu 45,
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- OIICHKA «HE 3aYTCHO» BBICTABJISICTCS CTYICHTY, €CJIH CTYJIEHT I0IyCKaeT rpyObie OITMOKH MPH
OIMCAHWUHU TTPEBPAICHHA, TPOUCXOSIINX IPHU 3aKaJIKe CTAJIN; JaeT HEIPABHIIbHBIC pEKOMEH 1a-
LMY 110 PEeKMMaM 3aKalKku cTtainu 45

CocraBurenb ITpoxoposa A.N.

(mommucs)

« » 20 .

Oo6pa3ub1 BonpocoB u3 GoHIAa TECTOBLIX 3aaHUI

Tema: «Maxkpoanaiu3 cragn» (ITK-4)

3ananue Ne 1

1. ITpuroroBnenne MakponuiHda BKIFOUACT OTEPALIHH:

a) Mex. obpabotka, numdosanue, nonuposanue; 6) Mex. o6padortka, nummdoBanue, TpaBIeHHUE,
B) Mex. 00paboTka, MoIMpoBaHue, TPaBICHUE

2. B nepopmupoBannom crutase 3nadearne KCU u 6 BIoIb BOJIOKHA:

a) BBIIIE; 0) HIKE; B) OMHAKOBBI

3. Coenunenue cepedpa BXOJUT B COCTAB PEaKTHBA:

a) U1 ryOokoro TpasieHus; 06) baymana; B) ['eitna

3amanne Ne 2

1. ITpu oxJakIeHUH CITUTKA 00pa3yeTcsi 30Ha KPYIMHBIX OPUCHTUPOBAHHBIX 3EPCH:

a) Ipu OBICTPOM OXJIKJICHUH; 0) U HAIIPABICHHOM OTBOJIC TEIUIa; B) MPHU MEIJICHHOM
OXJTAKICHAH

2. Hannune Ha MOBEPXHOCTH M3JI0Ma YYaCTKOB C OJIECTAIICH U IIEpOXOBATON MOBEPXHOCTHIO
XapaKTePHO JJISL:

a) KpUCTAJUIMYECKOTO U3JI0Ma; 0) BOIOKHUCTOTO U3JI0Ma; B) YCTAJIOCTHOTO U3JIOMa

3. HarpeB ucmonb3yroT B mporecce:

a) yOOKOTOo TpaBieHus; 0) TpaBieHHe peakTUBOM baymaHa; B) TpaBieHue peakTuBoM I eiiHa;

3anmanue Ne 3

1. JleHaApUTHON JIMKBUAAIIMENH HA3bIBACTCS:

a) HEOJTHOPOJITHOCTh XUMUYECKOT'0 COCTaBa B 00bEME O/IHOTO 3€pHa; 0) OTHOPOJHOCTD
XUMHYECKOTO COCTaBa B 00beMe OJTHOTO 3epHa; B) HEOMHOPOAHOCTh XUMHUYECKOT'O COCTaBa B
o0beMe ciuTKa

2. B nedopMupoBaHHOM CIJIaBe 3HAYEHHE Gp BAOJb BOJIOKOH MO CPABHEHUIO C MOMEPEYHBIM
HaIpaBJICHUEM:

a) BbIIIE; 0) HIDKE; B) OMHAKOBBI

3. B uzioMe nposiBisgeTcs 30Ha J10J0Ma:

a) B KPUCTAJUIMYECKOM; 0) B BOJIOKHUCTOM; B) B yCTaJTIOCTHOM

3amanue Ne 4

1. JInkBumanmei Ha3bIBaeTC:

a) OIHOPOTHOCTh XUMHUYECKOTO COCTaBa; 0) HEOMHOPOIHOCTh XUMHUYECKOTO COCTaBa; B)
HEOJTHOPOAHOCTh MEXaHUYECKUX CBOWUCTB

2. Cepa HaXOaUTCA B CTAlIU B BUJIE

a) MnS; 6) MnSOg; B) H2S

3. @pakrorpadueii Ha3bIBAIOT U3YUCHUE!
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a) u3yoma Jetanu; 0) Makponutnda; B) eyl neranu

3aganue Ne 5

1. JIerxoriaBKue MPUMECH KOHIICHTPUPYIOTCS B:

a) IABHBIX OCSX JICHAPUTA; 0) MEKOCHOM MTPOCTPAHCTBE; B) MEXK/y 36pPHAMHU MeTajlia
2. Kpucrannudeckuii U3J10M CILJIaBa CBUAETEIbCTBYET O:

a) XpYIKOM pa3pylieHuu; 0) BI3KOM pa3pyIICHUH;

3. Ilpenen mpoOYHOCTH CIIaBa MPH PACTSHKEHUU 0003HAYAIOT:

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

3aganue Neb

1. [ImacTUYHOCTH CIUIaBa XapaKTEePU3YIOT:

a) MpeIesIoM IPOYHOCTH MPU PACTKEHUH; 0) OTHOCUTEIBHBIM YIJTUHEHUEM MPU PACTSHKSHUU;
KO3((UIIEHTOM YIapHOU BA3KOCTH

2. B cocraB peaktuBa ['eliHa BXOAUT:

a) cepHas KUCIIOTa; 0) CoJsTHAs KUCIIOTA; B) XJIOPUCTHI aMMOHUI

3. BOJIOKHUCTBII U37IOM CIUIaBa CBUJETEIBLCTBYET O:

a) XpYIKOM pa3pylleHuy; 0) BA3KOM pa3pyLIeHUH

3ananue Ne/

1. BOJIOKHHCTBIN M3JI0M UMEET TOBEPXHOCTh

a) MEepoxXoBaryro; 0) OJICCTSIIYIO 3epPHUCTYIO; B) MAaTOBYIO

2. MakpOoCTyKTYpO¥ cIljlaBa Ha3bIBaCTC:

a) CTPYKTYypa, pa3IndumMasi 1moJ1 AJICKTPOHHOM MHKPOCKOIIOM; 0) CTPYKTYpa, pa3IindauMast oJ|
ONTUYECKHM MUKPOCKOIIOM; B) CTPYKTYpa, pa3inuuMasi HEBOOPY>KEHHOM IJ1a30M

3. YnapHas BS3KOCTh ITPOKaTa B HAIIPABJIICHUSX BJIOJIb U MTOTIEPEK BOJIOKOH

a) paznnuaercs B 2 pasa; 0) paznuuaercs B 10 pas; B) HE oTyiMUaeTcs

3ananue Ne 8

1. Ilpenen mpoYHOCTH IIpOKaTa B HAIIPABICHHUSAX BIIOJb M MOTIEPEK BOJIOKHA

a) pasnuyaercs B 2 paza; 0) paznuyaercs B 10 pa3; B) He oTiMyaercs

2. 3epHO MeTasa SBISETCS:

a) KpUCTAJUIOM; 0) KPUCTAJUIUTOM; B) IEHTPOM KPHCTATU3ALIH

3. TpaBnenue makpouunda

a) o0ecIBeYMBaET IOBEPXHOCTD CIIaBa; 0) BBIABIAET HEOJHOPOAHOCTh MAaKPOCTPYKTYPBHI; B)
MOJMPYET NUTN(OBAHHYIO TOBEPXHOCTD

3amanne Ne 9

1.Menko3epHHCTasi CTPYKTypa B JJUTOM MeTallie o0pa3yeTcs

a) Mpu OBICTPOM OXJIAXKJIEHUU; 0) IpU MEAJIEHHOM OXJIaXACHUU; B) IPU HAIIPABJICHHOM OTBOJIE
Tera

2. JIukBuganuen Ha3bIBAIOT:

a) HEOJHOPOHOCTh XUMUYECKOTO COCTaBa; 0) KpUCTAIIM3AIMIO CIUIaBa; B) BEIMUUHY 3€pPEH
MeTania

3. KoadhdunueHt ynapaoi BI3KOCTH 0003HAYAIOT

a) of; 6) 6; B) KCU

3amanue Ne 10

1. Konenuarsiit Bant JIBC pekoMeHyeTcst H3roTaB/InBaTh:

a) U3 MpoKara; 6) KOBKOI; B) TUTbEM

2. BonokHucTas CTpyKTypa 1e(OpMUPOBAHHOTO METAJIA BBISBISETCS PEAKTUBOM:
a) mmybokoro Tpasienus; 0) baymana; B) ['elina

3. Ilpenen mpoOYHOCTH NPHU PACTSHKEHUH UMEET Pa3MEPHOCTD

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

3aganue Nell

1. 30HaNbHYIO TUKBUALMIO MOYXKHO YCTPAHUTh

a) OT)KUTOM; 0) 00pabOTKOM JTaBICHUEM; B) HEJIb35

2. Koadumment ynapHoii BI3KOCTH UMEET Pa3MEPHOCTh
a) MIa; 6) %; B) Jx/M?

3. Bsizkoe pa3pyleHne XapaKTepu3yeTcs:

a) KPUCTAJUIMYCCKUM HU3JIOMOM;

0) BOJIOKHUCTBIM U3JIOMOM

3ananue Ne 12

1. MuHHMabHBIE TpUMeECcH cepbl U Gochopa conepKuT:

a) 30Ha MEJIKMX Pa3HOOCHBIX 3epeH; 0) 30Ha KPYITHBIX OPUCHTUPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PABHOOCHBIX 3€PEH

2.JlenapuTHAS JIMKBAIHSI BBISBISETCS METOIOM

a) rmybokoro TpaBienus; 0) baymana; B) I'eiina

3. OCHOBHBIMH XapaKTEPUCTUKAMHU (U3UKO-MEXaHHYECKUX CBOMCTB CILJIABOB SIBIISTIOTCS

a) o-1,a,A; 6) 6f,6,KCU; B) oeuc,y,p

3amanne Ne 130

1. Ycagounasi pakoBHHA CITUTKA (POPMUPYETCS B:

a) 30HE MEJIKMX PaBHOOCHBIX 3epeH; 0) 30HE KPYIHBIX OPHEHTUPOBAHHBIX 3€PEH; B) 30HE
KPYITHBIX PABHOOCHBIX 3€PCH

2. JIns MakpoaHai3a CIIMTKOB U TIPOKATa MPUMEHSIOT:

a) nyobokoe TpasiieHue; 0) TpaBieHue peaktuBoM baymaHa; B) TpaBienue peakTuBoM [ eiina
3. JIeHAPUTHYIO TMKBHIAIIMEO MOYKHO YCTPAHUTh:

a) 00paboTKOI MaBJIeHUEM; 0) OT’)KUTOM; B) HEJIb3S

3aganue Ne 14

1. Jlns BBISBIEHUS paclpeeNieHUs Cephbl B CTATH MPUMEHSIOT

a) ryobokoe TpaBiieHue; 0) TpaBieHue peakTuBoM baymaHa; B) TpaBieHue peakTuBoM I eiina

2. YcagouHasi pakOBHHA CIUTKA (hOpMUpYyETCs:

a) B HauaJje mpoliecca KpucTauin3anuu; 0) B KOHIIE ITpoliecca KPUCTAUIM3AIlMY; B) B MPOIIECCe
OXJIXKICHUSI CITUTKA

3. XaoTUYHYIO OpUEHTALUIO 3€peH B 1 30HE cIUTKa 00YCIIaBIUBAIOT

a) HEOJHOPOJIHOCTBIO peiibeda N30KHUILIBL;, 0) BEICOKAsI CKOPOCTh OXJIaX/IEHUS; B)
HaIlpaBJICHHBIN TEMJIO0TBOJ

3amganue Ne 15

1. Jlns BBISBICHUS pacpeAeNieHus Cephbl B CTalIU MPUMEHSIOT:

a) ryobokoe TpaBiieHue; 0) TpaBieHue peakTuBoM baymaHa; B) TpaBieHue peakTuBoM [ eiina

2. YcanouHasi pakoBHHA CIIUTKA (POPMUPYETCSI B:

a) HayaJsie mpolecca KpUCTALTU3AINK; 0) KOHIIE TTpoliecca KPUCTAUIA3AIMH; B) TIpoIiecce
OXJIXKICHHSI CITUTKA

3. XaoTUYHYIO OpUEHTAIMIO 3epeH B 1 30HE cIUTKa 00yCIIaBIUBaAIOT

a) HEOTHOPOJTHOCTh penbeda U3IT0KHUIIBI; 0) BEICOKAs CKOPOCTh OXJIAKICHUS; B) HAIIPABICHHBIH
TETUTOOTBO/T

3amaunue Ne 16

1. Kakoii Bu n3noMa BO3HUKAET P MHOTOKPATHBIX MIOBTOPHO-TIEPEMEHHBIX HArpy3Kkax?
a) YCTaJIOCTHBIH; 0) BSI3KHIA;

2. 1111 MakpoaHaau3a CBAPHOTO COSAMHEHUS UCTIONB3YIOT
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a) TpaBJeHHEe peakTuBoM baymana; 0) TpaBieHue peaktTuBoM [ eiiHa; B) myOOKoe TpaBieHHE
3. Kunkuit MeTau 1o OTHOIICHHIO K TBEPAOMY METaJLUTy UMEET YACIbHBIA 00beM:
a) 6onpIINii; 0) MEHBINNI; B) PaBHBII

3ananue Ne 17

1. Kakyro CTpyKTypy UMEET CTAIbHON CIUTOK?

a) BOJIOKHHCTYIO; 0) JCHIPUTHYIO

2./1nst BBISIBTICHUS pacnpeesienus yriepoaa u ¢pocdopa B CTalnu NPUMEHSIOT:

a) myOoKoe TpaBieHue; 0) TpaBicHHe peakTUBOM [ eiftHa; B) TpaBiieHHEe peakTHBOM baymaHa
3. brecTsiyto moBEpXHOCTh UMEET:

a) KPUCTAJUIMYECKUN U3TIOM; 0) BOJIOKHUCTBIN U3JIOM

3amanue Ne 18

1. Ilpu riryOOKOM TpaBJICHUU UCTIONIB3YIOT:

a) COJITHYIO KUCJIOTY; 0) CEpHYIO KUCIIOTY; B) XJIOPUCTBI aMMOHUI

2.B ycnoBHsX HAIPaBICHHOTO TEILIOOTBO/A (POPMHUPYETCS:

a) 30Ha MEJIKMX PAaBHOOCHBIX 3€peH; 0) 30Ha KPYITHBIX OPUEHTUPOBAHHBIX 3€PCH; B) 30HA
KPYITHBIX PABHOOCHBIX 3€PEH

3.Xpynkoe pa3pylIicHHE XapaKTepU3yeTCs:

a) BOJIOKHHCTBIM U3JIOMOM; 0) KPUCTAIUTHYECKUM H3JIOMOM

3aganue Ne 26

1. Cynbun mapranma npu temrneparype Boime 1000 C:
a) MIacThueH; 0) MIaBUTCS; B) XPYIOK

2. Yo Takoe XJ1aJHOJIOMKOCTb:

a) OXpyI4yrBaHKUe MaTepuaia Mpu HU3KUX TeMIieparypax; 0) IpouyHOCTh MaTepuasa Mpu HUIKUX

TeMIlepaTypax; B) YMEHbIIIEHUE TBEPAOCTH MPU HU3KUX TEMIIEpaTypax
3. UTo Ha3BIBAIOT CTPYKTYpOH Marepuana:
a) BUIUMOE CTpOEHHUE; 0) HAIMYKE TPEIINH; B) IIIEPOXOBATOCTH MTOBEPXHOCTH

Tema: «Muxpoanaau3s cramam» (ITK-4)

3ananue Ne |

1. Yto Ha3pIBaeTCs CTPYKTYpOM Marepuasna’?

a) [IEPOXOBATOCTh MOBEPXHOCTH; 0) BUAMMOE CTPOCHHE; B) HAJTMUKE TPEIINH

2. Uto Takoe XJ1aJHOIOMKOCTh?

a) YMEHbIIIEHHE TBEPJOCTH MIPH HU3KUX TeMIIeparypax; 0) oXpymyuBaHUe MaTepuania npu
HU3KHUX TEMIIepaTypax; B) MPOYHOCTh MaTepHalia MPU HU3KUX TeMIIepaTypax

3. Hanbonee 6maronpuaTHeIM coueTaHUEM (PU3UKO-MEXaHUYECKUX CBOWCTB 001a1al0T

a) KPYITHO3EPHHUCTHIE; 0) MEITKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3€pHA

3amanue Ne 2

1. Ilpu KakoM yBETMYEHUHU M3Y4alOT MUKPOCTPYKTYpY?

a) meree 100 pa3; 6) 6onee 50 pa3; B) HEBOOPYKEHHBIM TJ1a30M

2. Kakoif XuMH4eCKUi 3JIEMEHT BBI3bIBAET XJIaIHOJIOMKOCTh?

a) cepa; 0) dhocdop; B) yriepon

3. YBenuueHue HOMepa O3HaYaeT Ceaylolee N3MEHEHHE BEIMUMHBI 3epHa
a) yBenuueHue; 0) yMEHbIICHNE; B) HE O3HAYaeT

Samganme Ne 3
1. Ha xakoM npuHnume padoraer Metaiorpaguueckiuii MUKpOCKOTT?
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a) MPOXOXKJICHUE CBETA Yepe3 Marepual; 0) oTpakeHHe CBETa MaTePHAIIOM; B) MAaTepHUATIOM
2. Kakoli XuMHYECKHI 3JIEMEHT BBI3bIBAET KPACHOJIOMKOCTh CTaln?

a) yrepoz; 0) cepa; B) dochop

3. CKoOJIbKO HOMEPOB COECPIKUT LIKajIa OLEHKU BEIMUMHBI 3epHa CTalIn?

a)7;0)10;B)5

3ananue Ne 4

1. Kak onpenenuTth yBeIUUYEHUE MUKPOCKOTA?

a) (yBenuueHue okyinsipa) — (yBenuueHue o0bekTHBa) =; 0) (yBeIHMUEHHE OKYIsIpa) +
(yBenmnueHue o0bEKTHBA) =; B) (YBEIMYCHHUE OKYJIsApa) X (YBEIMUCHUE OOBEKTHBA) =

2. Yo Takoe KpaCHOJIOMKOCTb CTanu?

a) moteps mpoyHocTH npu Harpese Boime 1000°C; 6) oxpymunBanue rnpu Harpese Boimie 1000°C;
B) IPOYHOCTH MPU BBICOKUX TEMIIEpaTypax

3. Kak o11eHMBaIOT BEJIMYUHY 3€pHA CTAIMN?

a) MMyTeM TpaBJICHUS MUKpoNLIU(a; 0) MyTeM CpaBHUBAHUS C dTAJIOHOM; B) TyTEM
OTpakaTeJIbHON CIIOCOOHOCTH

3aganue Ne 5

1. Yro o3Hauvaet 3anuch x507

a) yBenuuenue 6onee 50 pa3; 0) yBenuuenue B 50 pa3; B) yBenuueHue menee 50 pas

2. MoxxHO 11 BU3yaJIbHO 0OHApYKUTh Pocdop B ctanu?

a) na, npu coaepxkanuu 6omnee 1,2%; 0) na, npu coxepxanuu menee 1,2%; B) HET, mpu T0O0M
coiep )KaHuHu

3. Kak BBISBIISAIOT T'PAHUIIBI 3€pEH MeTalia?

a) IyTeM CpaBHEHUS C 3TAJOHOM; 0) IyTeM TpaBJIeHUSI MUKPOLUIN(]a; B) METOAOM XUMUYECKOTO
aHanusa

3aganue Ne 6

1. Yro Takoe paspemiaronias CocoOHOCTh MUKpPOCKOTa?

a) MUHUMAaJIbHOE PACcCTOSIHHE MEXAY ABYMS BUAMMBIMU Pa3elbHO TOUKaMH; 0) MaKCUMalbHOE
pacCTOSTHUE MK IBYMS BUTUMBIMU Pa3/IeIbHO TOUYKAMU; B) YBEIHUECHHUE MHUKPOCKOTIA

2. B xakom Buzie HaxoquTcs ¢pocdop B cTanu?

a) B BUJIE TBEPJIOTO PacTBOpa MIPH JIFOOOM COJIep:KaHUH; 0) B BHJIE€ XUMHUYECKOTO COCTUHEHUS
BoImie 1,2%; B) B Bue TBepAOro pacteopa ao 1,2%

3. Uro Takoe IBTEKTHKA?

a) JIETKOTUIaBKasi CMeCh; 0) XUMHUYECKOE COETUHEHHE; B) TBEP/IbI pacTBOP

3ananue Ne 7

1. Yro Takoe periuka?

a) BUJMMOE CTPOEHHUE MaTepuaa; 0) clenok peiabeda MoBepXHOCTH; B) GoTorpadust
MIOBEPXHOCTH

2. Cepa BbI3BIBAaET KPACHOJIOMKOCTb CTaJIM, €CJIM OHA HAXOIUTCS B BUJIE

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

3. OBTeKTHKa Cyab(uaa KeJe3a ¢ )KeJae30M P HOPMaIbHOM Temneparype

a) Xpynka; 0) IiacTuyHa; B) ynpyra

3amanue Ne 8

1. C yBenuueHHEM JJIMHBI BOJIHBI CBETa pa3pellaroas CriocOOHOCTh MUKPOCKOIa
a) yBelIMUYMBaeTcs; 0) yMEHbIIAETCS; B) HE U3MEHSAETCS

2. ®ocdop oOpasyeT ¢ xKene3oM

a) TBEP/IbI pacTBOpP; 0) XUMUUYECKOE COCIMHEHHE; B) HE B3aUMOICHUCTBYET

3. DOBTeKTHKa Cyab(uaa xKese3a ¢ )Keae30oM npu Temieparypax soiie 1000°C
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a) MIaBUTCS; 0) XPYyIKa; B) MJIaCTHYHA

3aganue Ne 9

1. Yem Oojipllie MUHUMAJIBLHOE pacCTOAHUE MEXKAY ABYMS BUAWMMO pasgcjIbHO TOYKaMH, TEM

paspernaroniasi CioCOOHOCTb

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

2. ®ocdop B cransx o0Opas3yeT ¢ Kene3oM

a) TBEPJIbI pacTBOP; 0) XUMHUUYECKOE COCIMHECHHE; B) HE B3aUMOJICHCTBYET
3. Oxcuabl

a) TUIACTUYHBI; 0) XPYIKH; B) YIPYTH

3amanue Ne 10

1. Ha kakoM npuHIIHIIE pabOTaeT pacTPOBBIN AEKTPOHHBI MUKPOCKOTM?

a) MPOXOXKJICHUE MMOTOKA AIIEKTPOHOB Yepe3 Marepual; 0) OTpaskeHUE MOTOKA IIEKTPOHOB
MaTepuajioM; B) OTPaXEHHE CBETa MaTepraIoM

2. Cepa o0OpasyerT c xKejne3oM

a) TBEP/IbIil pacTBOpP; 0) XUMUUYECKOE COCIMHEHHE; B) HE B3aUMOICHUCTBYET

3. Cynbdua mapranna npu temmneparypax Boime 1000°C

a) XpymokK; 0) MIaCTUYEH; B) MJIABUTCS

3aganue Ne 11

1. ITpu kaKoM yBeIHUYEHUU MPOBOJSAT MUKPOAHAIHU3 CTANIN?

a) 6omee x50; 6) He meHee x100; B) He MeHee x 1000

2. Kak o11eHHBaIOT coiepKaHie HEMETAUIMYECKUX BKIIFOUCHUM B cTanu?

a) METOJIOM XMMUYECKOTO aHalIn3a; 0) IyTeM CPaBHEHUS C STAIIOHOM; B) TIO TBEPAOCTH 00pasia

3. Yto Takoe OKCUIBI?
a) OKHUCJIBI yIIiepo/ia; 0) CMECh OKHCIIOB; B) OKHMCIIBI Keje3a

Samganue Ne 12

1. Yro Takoe XJ1aJHOIOMKOCTh?

a) YMEHbILIEHNE TBEPJOCTH IIPU HU3KUX TeMIleparypax; 0) oXpyrnuuBaHHe MaTepuaia npu
HU3KUX TeMIleparypax; B) IPOYHOCTh MaTepHasa Mpu HU3KUX TeMIIepaTypax

2. CxoJbKO OaJIJIOB COAEPIKUT ITKAJIA OIIEHKU KOJMYECTBA HEMETAJTMYECKUX BKIIFOUCHHH B

cranu?

a) 10;6) 5;8) 7

3. K HemeTannuyeckuM BKIIOUEHUSM B CTAJIH OTHOCATCS
a) ¢pocdop; 6) cynbhUIBI U OKCUIIBI; B) YIJIEPO/

Samganue Ne 13

1. Kakoit XuMHueckuii 3JIeMEHT BBI3bIBAET XJIaIHOJIOMKOCTh CTaIH?

a) cepa; 0) hocdop; B) yriepon

3. Ilpu kakoM yBEeTMYEHUH MPOBOJISAT MUKPOAHAIN3 CTAIN?

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

3. Haubonee 61aronpusaTHBIM COueTaHHEM (PU3UKO-MEXaHHMUECKUX CBOMCTB 00J1a1at0T
a) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3€pHA; 0) MEITKO3EPHUCTHIE; B) KPYITHO3EPHHUCTHIE

3amanue Ne 14
1. Kakoii XUMHUYECKHI1 3JIEMEHT BBI3bIBAET KPACHOJIOMKOCTh CTAJIN?

a) yrepon; 6) cepa; B) docdop
2. Ha xaxoM nipuHIume padoTaer 3MeKTPOHHBIN MUKPOCKOTT?

a) OTpaXCHUH CBETA MaTepuaioM; 0) MPOX0KJICHUH ITOTOKA SJIEKTPOHOB YepPEe3 MaTepHal; B)

OTPAKCHUU ITOTOKA SJICKTPOHOB MATCPpHUATIOM
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3. YBenudeHre HOMepa O3HA4YaeT CICeIyIOIIee N3MEHEHNE BEIMUUHBI 3epHa
a) yMCEHbIIICHHE; 0) HE 03HAYAET; B) YBEIMUCHUE

3amanue Ne 15

1. Yro Takoe KpacCHOJIOMKOCTh CTasIn?

a) moreps mpodHocTH npu Harpere Beime 1000°C; 6) oxpymuuBanue rnpu Harpese Boime 1000°C;
B) IPOYHOCTH MPH BHICOKUX TEMIIEpaTrypax

2. YeMm 60:1bIlIe MUHUMAJIBHOE PACCTOSHUE MEX]TY IByMS BUIMMBIMH pa3fesibHO TOUKaMH, TEM
pasperiaronias CioCOOHOCTb

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

3. Cxoibko 0ajyIoB COAEPIKUT LIKaIa OLIEHKU BEJIWYUHBI 3€pHa CTaIu?

a)7;6)10;B8) 5

3amanue Ne 16

1. Yto Takoe okcHabl?

a) cMeChb OKHUCJIOB; 0) OKHCIIBI XKele3a; B) OKUCIIBI YIiepoaa

2. Kakoit XuMHUYECKHI1 JIEMEHT BBI3BIBAET KPACHOJIOMKOCTh CTaIH?

a) cepa; 6) dpocdop; B) yrieposn

3. Ha xakom npuHiumne padoraer Metauiorpadguyeckuii MUKPOCKOIT?

a) OTpaXEHUM CBETa MaTepuasioM; 0) NOMIOLIEHUHN CBETa MaTeEpUaoM; B) IPOXOXKIEHUHU CBETA
yepes MaTepuai

3aganue Ne 17

1. Oxcuabl

a) Xpynky; 0) ynpyru; B) MIACTUYHbI

2. Kakoif XuMHUYECKHI 3JIEMEHT BBI3bIBAET XJIATHOJIOMKOCTh CTAJIN?
a) pocdop; 0) ymepon; B) cepa

3. [Ipu kakoM yBETMYEHUU U3YYAIOT MUKPOCTPYKTYPY?

a) 6omnee 50 pa3; 6) HeBoOpyKeHHBIM I11a3oM; B) meHee 100 pa3

3anmanue Ne 18

1. Cepa BbI3BIBAaCT KPACHOJIOMKOCTH CTaJIM, €CITH OHA HAXOIUTCS B BUJIC

a) TBEpOro pacTBopa; 0) cuib(puaa Kees3a; B) Cylbduia Mapradua

1. Yro Takoe pazpemiaroiiasi CHocoOOHOCTh MUKpPOCKOIa?

a) yBeJIMYEHUE MUKPOCKOMA; 0) MUHMMaJIbHOE PACCTOSIHUE MEXKAY JIByMsl BUAMMBIMU Pa3J€JIbHO
TOYKAMU; B) MAaKCUMAIIbHOE PACCTOSTHUE MEXTY ABYMSI BUJMMBIMH Pa3/IeIbHO TOUKAMH

3. Kakoit XuMHueCcKuil 371eMEHT BbI3bIBAET XJIaJHOJIOMKOCTb CTaIn?

a) cepa; 0) hocdop; B) yriepon

3amganue Ne 19

1. ®ocdop obpazyer ¢ xene3om

a) XUMUYECKOe COeMHEeHNE; 0) TBEpAbIH pacTBOpP; B) HE B3aUMOJIEHCTBYET

2. Yro o3Havaet 3anuch x507

a) yBenuuenue menee 50 pa3; 0) ysenuuenue B 50 pa3; B) yBenuuenue 6onee 50 pa3

3. YTo Takoe XJ1aJHOJIOMKOCTb?

a) MPOYHOCTh MaTepraia Mpu HU3KUX TeMIeparypax; 0) OXpyImdruBaHUE MaTepralia Py HA3KUX
TeMIieparypax; B) yMEHbIIIEHHE TBEPAOCTH IIPH HU3KHUX TeMIepaTypax

3aganue Ne 20
1. K HEMeTaTHIeCKUM BKJIIFOUCHHEM B CTaJIM OTHOCSTCS
a) cyabGuabl U OKCUIsL; 0) yriepon; B) hochop
2. YT0 Takoe KpaCHOJIOMKOCTh CTAJIA?
39



a) oxpynuuBanue npu Harpese Boiie 1000°C; 6) MpoYHOCTH MPU BBICOKUX TEMIIEpaTypax; B)
noTeps npouyHocT npu Harpese Boie 1000°C

3. Kak onpenenuts yBenndeHre MUKpOCKoma?

a) (yBenmdeHHUE OKyisipa) + (yBenrueHne 00beKTHRA) =; 0) (YBEIHMYCHHE OKYJIApa) X
(yBenmmueHnue oObeKTHBA) =; B) (YBEIMUYEHHE OKYIsApa) — (yBeTUUYEHUE OOBEKTHBA) =

3ananue Ne 21

1. Kak BIusit0T HEMeTaUIMUYeCKHe BKIIOUYEHHUS Ha MPOYHOCTh METAJLIIOB?

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

2. Ha xaxoMm mipunIume padboTtaet MeTamuiorpaguaeckuii MUKPOCKOIT?

a) MOTJIOLICHNE CBETa MarepuasoM; 0) MPOXoXkKaACHUE CBETa Yepe3 MaTepHall; B) OTpaKEHHE CBETa
MarepuaioMm

3. Ha xakom npuHImIe padoTaet pacTpOBBIi 3JEKTPOHHbBI MUKPOCKOTI?

a) OTpaXCHUH CBETa MaTepuasioM; 0) IpOXOXkKJACHUU OTOKA IEKTPOHOB Yepe3 MarepHall; B)
OTPaKCHUH NIOTOKA HJICKTPOHOB MaTepHAIOM

3amanne No 22

1. Kak o1ieHUMBaIOT co/iepKaHNEe HEMETATMYECKUX BKIIFOUCHUM B cTann?

a) 110 TBEpAOCTH; 0) METOJJOM XMMHUYECKOT0 aHaJIN3a; B) IIyTEM CPABHEHUS C 3TAJIOHOM

2. IIpu kakoM yBeIHUYEHUHU U3y4alOT MUKPOCTPYKTYpPY?

a) HeBOOpYKeHHBIM T1a3zoM; 0) menee 100 pas; B) 6omee 50 pa3

3. Uem Oosnblile MUHUMAIIBHOE PACCTOSHUE MEXKY TBYMSI BUTUMBIMU PE3ACIBbHO TOUKAMU, TEM
paspemniaromnas CiocoOHOCTh

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

3ananue Ne 23

1. Cxonpko OaJIJIOB COACPIKUT IIKaJIa OLIEHKH KOJMYECTBA HEMETAJUTMYECKUX BKIIFOUCHUN B
cranu?

a) 10;6) 7;B) 5

2. YTo Ha3bIBAIOT CTPYKTYpOIl MaTepuaa?

a) IIEepPOXOBATOCTh MMOBEPXHOCTH; 0) HAJIMYKME TPEIINH; B) BUAMMOE CTPOECHUE

3. C yBenuyeHHUEM JITTMHBI BOJIHBI CBETA pa3pelIaronas CliocOOHOCTh MUKPOCKOIa

a) He U3MEHsEeTCs; 0) YBEJIMUUBACTCS; B) YMEHbBIIIAETCS

3aganue Ne 24

1. YBenuuenue 6ania o3Ha4aeT cienyroliee U3MEHEHNE COJepKaHNsl HEMETaITNUeCKUX
BKJIFOUEHUI

a) yMeHbIIIeHHe; 0) He 03HAYAET; B) yBEIUYCHHE

2. Cepa BBI3BIBACT KPACHOJIOMKOCTh CTAJIU, €CJTU OHA HAXOJUTCS B BUJIC

a) cynbdua xenesa; 0) TBEpIOro pacTBopa; B) Cynbduaa Maprasua

3. Yro Takoe peruka?

a) cIenok penbeda noBepxHocTH; 6) ¢poTorpadus MOBEPXHOCTH; B) BUAMMOE CTPOCHHE
marepuaia

3ananue Ne 25

1. Hemerannuyeckre BKIIOYSHUS U3YIAIOT HA MUKPOILIH(]ax ¢

a) MOJIMPOBAHHON MOBEPXHOCTHIO; 0) TPaBICHOH MOBEPXHOCTHIO; B) MITU(GOBAHHON
MTOBEPXHOCTBHIO

2. B xakom Buze HaxoquTcs ¢pocdop B cTanu?

a) B BUJIE XUMHYECKOTOo coeanHeHus 10 1,2%; 6) B Buae TBepaoro pacteopa 1o 1,2%; B) B BUze
TBEPJIOTO pacTBOpa MPH JIFOOOM coep KaHuu
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3. Uto Takoe pazpemaromniasi CitocOOHOCTh MUKPOCKOTa?
a) MaKCUMaJIbHOE PACCTOSIHHE MEKIY ABYMs BUAMMBIMH Pa3lIebHO TOUYKaMH; 0) yBeITHUCHUE
MHKPOCKOIIA, B) MHUHHUMAJIBHOC PACCTOAHHUEC MCIKAY ABYMA BUIUMBIMHU PA3ACIIbHO TOYKaAMH

3ananue Ne 26

1. ens TpaBieHus: MUKpouuiida

a) BBISIBJIEHHE MUKPOCTPYKTYpbI ME€TaJUIa; 0) BoIpaBHUBAHUE IIOBEPXHOCTH; B) BBISIBICHHE
HEMETAINTUYECKUX BKITFOUEHUI

2. MoxHO 11 BU3yaJIlbHO 00HAPYXUTh (hochop B cTamu?

a) 11a, npu coaepxkanuu Menee 1,2%; 6) HeT, npu J1to00M Collep>KaHuu; B) 1a, IPU COACPIKAHUU
oonee 1,2%

3. Yro o3Hauaer 3anuch X507

a) yBenmuenue B 50 pas; 0) yBenuuenue menee 50 pa3; B) yBenuueHue 6onee 50 pas

Tema: «Yraepoaucroie craam» (ITK-4)

buner Ne 1

1. Yro npexacrasisieT cOOOH ayCTEHUT?

a) TBepAbli pacTBOp yriepona B Fe y; 6) TBepasiit pacTBop yrieposa B Fe a; B) xummuueckoe co-
e/IMHEHHE

2. VYKaXuTe UHTEPBaJ 10 COIEPKAHUIO YIIepoJa B CTANIAX

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

3. K kakoMy kJaccy 1o KauecTBy OTHOCUTCA cTajb 607

a) 0OBIYHOI0 KauecTBa; 0) Ka4eCTBEHHAs; B) BHICOKOKAUECTBEHHAs

buner Ne 2

1. Kakyro KpucTaquIMuecKyro peleTky UMeeT Kene3o — o?

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

2. YTo npouCXOAUT IIPU HArpeBe B TOUKE S?

a)®—>A;0)Il - A;B)A— 11

3. Kakue cBoiicTBa cTaimy 0OBIYHOTO KayecTBa rapaHTUpyeT rpymmna A?

a) XUMUYECKHI cocTaB; 0) MEXaHUYECKUE CBOMCTBA; B) MEXaHNYECKUE U XUMHUUECKHUH COCTaB

buner Ne 3

1. Kakyro KpUCTaJUIMYECKYIO PELIETKY UMEET jkene30 — y?

a) 'IIK; 6) OLIK; B) pomOosapuueckas

2. YTo npouCXOaUT NPU OXJIAKIECHUH B TOUKE S?

a)®—->A;00)A—-1ILB)II— A

3. Uto o3HayaroT nudpsl B Mapke ctanu Y12?

a) MOPSAKOBBIN HOMEp; 0) colep’kaHue yriaepoja B COThIX %; B) COAEpKaHMUE yriepoja B JIecCs-
TBIX %

buner Ne 4

1. KakoBa MakcumanbHasi paCTBOPUMOCTB YIJI€pO/ia B ayCTEHUTE?

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

2. Kakas ¢a3a BbiensieTcst B JO3BTEKTOUIHBIX CTAJISX MMPH BTOPUYHOM KpHCTaIu3auun?

a) A; 6) L|; B) @

3. Yro o3Hayarot udpel B Mapke ctanm 457

a) TIOPSIIKOBBINA HOMep; 0) coJepkaHue yriepoja B COThIX %; B) cojepikaHUe yIriiepoja B Jecs-
THIX %
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buner Ne 5

1. KakoBa MakcumabHasi paCTBOPUMOCTH yriieposia B heppute?

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

2. Kaxkas (a3za BeIaenseTcsi mpu BTOPUYHON KPUCTAIUIM3AIUN JOIBTEKTOUIHBIX CTaeh?

a) @;0) A; B) L1

3. Yro o3navaroT nudpsl B Mapke ctaau BCT3kn?

a) collepikaHue yriaeposaa B COThIX %; 0) comepikaHue yriaepoaa B AeCATHIX %o; B) MOPSIIKOBBIA
HOMEDP

buner Ne 6

1. Kakumu cBoiicTBaMH 00J1a1aeT IEMEHTHT?

a) Beicokas muractuunocts 1 HB 8000 MIla; 6) tBepaocts HB 8000 MIla; B) TBepnocts HB
2000 MIla

2. Kak usmensietcs conepkanue yrieposaa B TBepIoi ¢ase nmpu NepBUYHON KpUCTAJUIU3AINH
JODBTEKTOUIHEIX CTaIEH?

a) yMeHbIIaeTcs; 0) YBEIIMYUBACTCS; B) HE U3MEHSACTCS

3. Kak nassiBaetcs crainb ¢ conepkanuem yriepoaa 0,30 %?

a) JIOABTEKTOUIHAS; 0) IBTEKTOUIHAS; B) 3adBTCKTOMTHAS

buner Ne 7

1. Ckosnbko yriepoja B LIeMEHTUTE?

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

2. Kak usmeHsieTcst KoHIIEHTpalus yrieposa B peppuTe Ipy BTOPUUHON KpUCTauIU3aluu?
a) yMEHbIIaeTcs; 0) YBEIIMYUBACTCS; B) HE U3MEHSACTCS

3. K kakoMy Kiaccy 1o KkauecTBy OTHOcUTCs cTanb Y 10A?

a) 0OBIYHOTO KauecTBa; 0) BHICOKOKAYECTBEHHAS; B) KAYECTBEHHAs

buier Ne 8

1. U3 kakux (a3 cocTouT nepiaur?

A)Aud; 6)dull;B)Aull

2. Kak u3meHsieTcst KOHIIGHTpaNus yriiepoa B ayCTEeHUTE MPH BTOPHYHON KPUCTAILTH3AIIH
3a9BTEKTOM/IHBIX CTaen?

a) yMEHbIIIaeTcs; 0) yBEJIMUUBACTCS; B) HE U3MEHSETCS

3. K xakoMy Kiaccy 1o Ha3Ha4YeHHIO0 OTHOCUTCS cTajb Y77

a) KOHCTPYKIIMOHHAs; 0) MHCTpYMEHTaIbHAs

buner Ne 9

1. B uéMm cyThb 3BTEKTOMIHOTO IIPEBPAILICHUS?

a) peppuUT BBIJCISIETCS U3 ayCTeHNUTA; 0) ayCTEHUT MPEBPAIACTCS B TIEPIIUT; B) IIEMEHTHUT
BBIICNISIETCS U3 AyCTEHUTA

2. U3 kakoit ¢a3el Beinensercs L[11?

a) @; 6) A; B) K

3. Yro o3HauaroT nu@pel B MAPKUPOBKE CTATH 357

a) collep:kaHue yraepoa B COThIX %; 0) comepkaHue yriaepona B AeCITHIX %; B) MOPSIKOBBIN
HOMEDP

buiter Ne 10

1. Yto coboit mpencTaBiseT HEMEHTUT?

a) TBepbIil pacTBOp yrmepoaa B Fe a; 6) MexaHHYeCKyI0 CMECh; B) XUMUUECKOE COEMHEHHE;
2. 13 xakux (a3 cocrout cranb 40 mpu KOMHATHOM Temmeparype?
a)®ull;0)duA;B)dull

3. Kak Ha3bIBaeTcs cTalib, €CIIU IPU KOMHATHOH Temneparype ee ctpykrypa [T+L{117
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a) OBTEKTOHIHAS; 0) 3a9BTEKTOHU IHAS; B) JOIBTEKTOMTHAS

buner Ne 11

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

a) ©; 0) A;B) L1

2. U3 xakux a3 cocrout cranp Y11 npu KOMHATHOM TeMriepaTrype?

a)dull; 0)Aull;B)Ddull

3. Yro o3nauarot nudpsl B Mapke ctanu bCt5kn?

a) colepikaHue yriaeposaa B COThIX %; 0) comepikaHue yriaeponaa B AECATHIX %o; B) MOPSIKOBBIMA
HOMEDP

buner Ne 12

1. Yto npexacrasnsger coboit aycTeHUT?

a) TBEpJIbI pacTBOp yrepoaa B Fe y; 6) TBepbIii pacTBOp yriepoaa B Fe o; B) MeXaHMUECKYIO
cmech @ u I

2. Kakas aza Bigensercs npu BTOPUYHON KPUCTALTU3AINUN JOIBTEKTOUTHBIX CTalIeh?

a) ;6) A; B) 11

3. Uto o3nauatot 1udpsl B Mapke ctanu BCrden?

a) cofiepKaHue yIiieposia B COTHIX %; 0) MOPSAIKOBBII HOMEP; B) OTHOCUTENIbHOE yIJIMHEHHE 0 Yo

buner Ne 13

1. Yto coboii pencrapisier Gpepput?

a) TBep/bIil pacTBOp yriepoaa B Fe y; 6) TBepaplil pacTBop ymiepoaa B Fe a; B) xumuueckoe
COeTMHEHUE

2. Kakas a3a Bbiaensercs npu BTOPUYHON KPUCTAIIIM3ALUN 3a9BTEKTOUHBIX CTaei?

a) D; 0) Aud;B) 1]

3. Crasib UMEET CTPYKTYpPY MEPIUT, KaK OHA Ha3bIBAETCs?

a) JIOABTEKTOUIHAS; 0) 3aPBTEKTOUIHAS; B) DBTCKTOM IHAS

buner Ne 14

1. KakoBa MakcumabHasi pacCTBOPUMOCTH yriieposia B peppute npu temmeparype 727°C?
a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBpamieHne mpouCXOIUT MPH HAarpeBe B TOUKe S?
a)®—>A;0)I1 > A;B)A— 11

3. YUro o3HauaroT nudpsl B Mapke ctainu Y 8?

a) cofiep KaHue yrieposa B COThIX %; 0) MOPsAKOBBIN HOMEp; B) COAEpIKaHUE yIiieposia B
necaTsix %

Tema: «Hyrynsi» (IIK- 4)

Samganue Ne 1

1. Kakue uyryHsl Ha3bpIBatoT OenbIMu?

a) B kotopbix Coobmr. = Ccs3. + CcB00.; 6) B koTopsix Cobr1. = CcBsi3.;B) B KOTopeix CoO11. =
CcBo0.

2. Kakyro KpucTamsin4ecKyro peneTky umeer rpadur?

a) KyOM4ecKylo 00beMHOLIEHTPUPOBAHHYIO; 0) KyOHMUECKyI0 IpaHEIEeHTPUPOBAHHYIO; B)
reKcaroHaJIbHYIO

3. Kakyto CTpyKTypy METaIJIM4eCKOH OCHOBBI MIMEET CephIii UyTyH, €CIIU

Cceas. = 0,8 %?

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

3amaune Ne 2
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1. Yro mpencrasiseT coboit enedyput?

a) xummr4aeckoe coennHeHue Fe u C; 0) mexanndeckyro cmech A u L{; B) Mexanundeckyto cmech O
u L]

2. Kakas popma rpacdura xapakrepHa /Ui CepblX 4yryHOB?

a) XJIONbeBU IHAS; 0) TUTACTUHYATAS; B) IIIAPOBHTHAS

3. Kak nony4aroT KOBKUIA 4yryH?

a) OT)KUT'OM CEepOoro 4yryHa; 0) OT’)KUroM Oeoro uyyryHa?; B) MoAH(pHUIMPOBAaHHEM

3ananue Ne 3

1. B 4éM CyIHOCTb 3BTEKTUYECKOIO MpEeBpaIieHus?

a) [A0,8] — I1 [@0,03 +116,67]; 0) [x.p.4,3] — JT1[A2,14 +116,67]; B) [%.p.2,14] — JI [A0,8 +
116,67]

2. Kakue uyryHbl Ha3bIBalOT IpaUTU3HPOBAHHBIMU?

a) B kotopbix Coodmr. = Ccs3.; 0) B koTopsix Codmr. = Ccsz. + CcB00.;B) B KOTOpbIX CcBsI3. =
CcBo0.

3. Kakyto cTpykTypy UMeeT 0JIOBUHYATBINA YyTyH?

a) [T+ 101 + JI*; 6) IT + I'p; B) IT + I'p + JI*

3ananue Ne 4

1. Kakue gusnko-MexaHuueckue CBOMCTBa UMeeT Je1e0ypuT?

a) HB = 1000 MlIIa; & = 10%; 6) HB = 4000 MIIa; 6 = 0%; 8) HB = 4000 MIla; 6 = 10%
2. Yem 3aBepIiuiaeTcs epBUYHAs KPUCTAIIN3ALMS OEIIbIX YyTrYHOB?

a) OBTEKTUYECKUM IIpEBpaIlieHUEM; 0) 3BTEKTOUIHBIM IIpEBpallieHueM; B) BoiaesneHneM LI
3. CkoJIbKO CBA3aHHOIO YIVIEpOa B CEPOM UyTr'yHe cO CTpyKTypoit @ + [p?

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

3aganue Ne 5

1. Kakyto cTpyKTypy umeeT neaeOypuT rnpeBpaiieHHbIi?

a) A+ 1L 0) IT+11; B) T+ D

2. Kakue cBOIiCTBa 4yT'yHOB olnpeenstoTcs GopMoit rpaUTOBBIX BKIIOUECHHH?

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

3. Ilpu kako# TeMIieparype IpOBOIAT OTKUT JUIS ITOJIy4YEHUsS NEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3aganue Ne 6

1. Kakoii ¢a3oBblit cocTaB nMeeT JiefieOypuT npeBpalieHHbIi?
a)P+I[;6)A+IB) A+ D

2. Kakas popma rpacdura xapakrepHa Uit KOBKUX YyTyHOB?
a) mapoBuHAs; 0) MJIACTUHYATAS; B) XJIOMbEBHIHAS

3. CKOIBKO CBSI3aHHOTO yTIEpo/ia B TOJOBHHYATHIX YyT'yHaX ?
a) Cceas3. = 0,8%;0) Ccsz. < 0,8%;B) Ccasz. > 0,8%

Samanue Ne 7

1. 13 xaxoii (a3bl BeIAEIACTCS LIEMEHTUT MEPBUYHBIN?

a) 3 aycTeHuTa; 0) u3 eppuTa; B) U3 KHUIKOTO PaCTBOPA

2. Kak ycTpaHsioT HexkenareabHbIi oT0en?

a) pacKucieHueM; 0) rpa@UTU3UPYIOIIUM OTKUTOM; B) YCTPAHUTh HENb35
3. Uto o6o3HauatoT uugpsl B Mapke koBkoro yyryna KU-37-12?

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

3amganue Ne 8
1. Kakue a3pl HaX0oasATCS B PABHOBECUU MIPH IBTEKTUYECKOM MPEBPAIICHUU?
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a) k.p. u A; 6) x.p., Aull;B) D, Aull
2. Kakas popma rpadura xapaktepHa Jjisi BRICOKOIIPOYHBIX YyT'YHOB?
a) XJIONbeBUIHAS; 0) TUTACTUHYATAS; B) IIAPOBH THAS

3. Kakyio CTpyKTypy UMeeT KOBKUH YyT'yH, €CITH OT)KUT IIPOU3BOIST B OIHY CTAIHIO?
a)Il+TIp;6)[1+®+1Ip;B) D +Ip

3ananue Ne 9

1. Kaxoii a3oBsiii coctaB umeeT Oembiii uyryH npu t = 400°C?
aA)A+®dD;6)D+1;B)A+1]

2. Kakyto CTpyKTypy METaJUIMY€CKON OCHOBBI UMEET BBICOKOIIPOYHBIN 4yTryH, eciau CcBa3. =
0,5%7?

a) ¢peppuTHYIO; 0) MEPIUTHYIO; B) (EPPHUTO-TIEPIUTHYIO

3. UTo criocoOCTBYET MOTYYCHHIO TPAPUTH3UPOBAHHOTO YyTryHa?

a) moBbIlIeHHoe copepskanue C, Si ;0) moBblIeHHOE copep:kanue MnN; B) MOHMKEHHOE
conepkanue C, Si

3aganue Ne 10

1. CkomnbKO yriieposia ConepKUT 3BTEKTUUECKUI Oelblid uyryH?

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

2. Crpykrypa ceporo uyryHa @ + II + I'p. Ckonbko CBA3aHHOTO yIVIepoa B METAJUIMYECKOM
OCHOBE?

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

3. Kakyto CTpyKTypy UMeeT KOBKHI YyT'yH, €CJIM OT>)KUT IPOU3BOJAT B JABE CTAIUU?
a)[I+Ip;6)D+1Ip;B)II+JI+1Ip

Saganue Ne 11

1. 13 xaxoii ¢assl Beigensercs L1117

a) u3 A; 0) u3 k.p.; B) uz @

2. Ilpu xakoM yCJIOBHUU IPOUCXOIUT 00pa3oBaHue rpagura B UyryHax?

a) MPU MEJJICHHOM OXJIQXIeHUH; 0) TP OBICTPOM OXJIXKACHHUU; B) IPU OBICTPOM HarpeBe
3. Yto o3HauaroT HUQpbl, BXOAAIINE B MAPKY CEPBIX UYT'YHOB?

a) cofiepKaHue yriepoaa; 6) TBepAOCTb; B) IpeAes MPOYHOCTH

3ananue Ne 12

1. Uem 3aBepmiaeTcsi BTOpUYHAS KPUCTAILTU3AIMS OITBIX UyTyHOB?

a) OBTEKTOMJIHBIM IMpEBpallleHueM; 0) IBTEKTUUECKUM TIpeBpallieHreM; B) BoaeneHuem 111
2. CKOJBKO CBSI3aHHOTO YTIIIEpPO/a B CEPOM UYT'yHe co cTpyKTypoi I1 + I'p?

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

3. Kak nonyuarot KOBKUH 4yTryH?

a) Mo (pUIMPOBaHUEM; 0) OTKHUIOM O€JI0ro YyryHa; B) OTKUTOM CEpOro 4yryHa

Saganue Ne 13

1. Kakyto cTpykTypy numeeT Oenblii JOIBTEKTHUECKUI uyryH npu t = 20°C?

a) IT+ IT11; 6) IT + IIH + JI*; B) JI* + LII

2. CKOJIBKO CBSI3aHHOTO YIVIEPO/a B ITOJIOBUHYATHIX Yyr'yHaX ?

a) Ces3. = 0,8%; 0) Cess. < 0,8%; B) Cess. > 0,8%

3. Yro o3HauaroT muQpsl, BXOASIINE B MAPKY KOBKOTO YyryHa?

a) cofiepKaHue yriieposa U KpeMHus; 0) TBEpIOCTh U OTHOCUTENBHOE YIUTMHEHUE; B) Ipeaes
MIPOYHOCTH ¥ OTHOCUTEIBHOE YIJTUHEHUE

3aganue Ne 14
1. Kakyto cTpyKTypy UMeeT Oelblii 3a9BTeKTHYeCKUi uyryH npu t = 20°C?
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a) IT+ IT11; 6) IT + 1T + JI*; B) 1T + JI*

2. Ilpu kakux yciaoBHUSX 00pa3yeTcs MOJIOBUHYATHIN 4yTyH?

a) mpu U30BITKE rPaUTH3ATOPOB U YCKOPEHHOM OXJIAXKICHUH; 0) MIPH HETOCTATKE
rpaUTU3aTOPOB M YCKOPEHHOM OXJIaXJACHUU; B) IPU HEAOCTATKe rpaUTU3aTOPOB U
3aMeJIEHHOM OXJIQXKIEHUU

3. Kakyro dhopmy umeet rpaduT B BBICOKOIPOYHOM YyT'yHE?

a) IUIACTUHYATYI0; 0) MIApOBUIHYIO; B) XJIOMBEBUIHYIO

3ananue Ne 15

1. CkonbKo yryiepojia coiepskar 4yryHbl?

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

2. Kaxoii da3oBblii coctaB umeeT Oembiii uyryH mpu t = 800°C?

2) D +11;6) A +1;B) A + D

3. B cepom uyryne conepxutcs 0,5% Ccps3. Kakyro OH UMeET CTPYKTYPY METAIUTMYECKOU
OCHOBBI?

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

3aganue Ne 16

1. Kak u3meHnsiercs cojiepkaHue yrieposia B )KUAKOHN (a3e npu NepBUYHON KpUCTaUIN3ALUN
JIO3BTEKTUYECKOT0 Oeoro uyryHa?

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

2. Kakas ¢opma rpadura cnocoOCTByeT MOIYyUEHHUIO BEICOKON MPOYHOCTH YyryHa?

a) MIacTUHYarTasi; 0) XJIONbEeBHU/IHAS; B) IIAPOBUIHAS

3. Kakyto cTpykTypy umMeeT OTOeTIeHHBIN YyTyH?

a) paBHOMEPHYIO 110 CEUEHUIO OTIMBKH; 0) Ha TOBEPXHOCTH — CTPYKTYpY Oeoro 4yryHa, B
CepALIEBUHE — CTPYKTYPY CEpPOro UyryHa; B) Ha IOBEPXHOCTU — CTPYKTYPY CEpOro UyryHa, B
CepILEBUHE — CTPYKTYpy O€l0ro uyryHa

Samganue Ne 17

1. Ilpu xaxoit Temneparype oopazyercs Jenedyput?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpyKTypy UMeeT Oeliblii JoIBTeKTUYeCKuil uyryH npu 750°C?
a) A + 11l + JI; 6) IT + LTIl + JI*; B) JI + LI

3. Kakue xumMuuecKkue 31eMeHThI CIoCOOCTBYIOT 00pa3oBaHuto rpadura?
a) S; 6) Mn; B) C, Si

Tema: «3akanka u ormyck» (IICK- 1.4)

3ananue Ne |

1. Kakue npeBpalieHusi IpoUcXoaaT npu temneparype Acl?

a) [T — A; 6) A — II; B) u3 aycTeHuTa BoIIEIsIETCS PeppuT

2. UTo Ha3BIBACTCS 3aKAJIKOMN?

a) HarpeB BbIIIE TeMIlepaTyp (a30BbIX MpeBpalIeHUH 1 MEAJICHHOE OXJIaKIeHHue; 0) Harpes
BbIIlIE TeMIepaTyp (pa30BbIX MpeBpalleHnuil U ObICTpOe OXJIaXkAeHue; B) HarpeBs 10 Acl u
OBICTpOE OXJIAXKICHUE

3. Kakas cTpykTypa mojydaercs mocjae HU3KOro OTIycKa?
a) To; 6) Mo; B) Co

3ananue Ne 2
1. Kakue npeBpaiieHus MpoOUCXo/sT B CTalK IIpH Temreparype Acl?
a) [T — A; 6) A — II; B) hepput pacTBopsieTcsi B ayCTEHUTE
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2. YUTo Ha3bIBAETCS OTIYCKOM?

a) HarpeB 3aKaJeHHOM cTau > Acl U oXJtakaeHre Ha BO3Ayxe; 0) HarpeB 3akayieHHOU cTanu < Acl u
OXJIZKIECHHME Ha BO3/1yXE; B) HArPEB 3aKaJI€HHOMN CTaJId > Ac3 U OXJIaXJEHHUE Ha BO3/1yXe

3. Kakas ctpykrypa moiydaercst Hocje CpeIHero oTmycka’?

a) To; 6) Mo; B) Co

3ananue Ne 3

1. Kakoe npeBpaliieHre MporCcXOIuT B CTAJISAX MpH Temiieparype Ac3?

a) IePJIUT IPEBPAIACTCs B AyCTEHUT; 0) ayCTEHUT MPEBPAIIACTCS B IEPIUT; B) GEPPHUT PaCTBOPSIETCS B
ayCTCHHTE

2. UTo Ha3bIBACTCSA OTIKUTOM?

a) HarpeB BhIIIE TeMIEPaTyphl (Da30BHIX MPEBPALIEHUN U OXJIaKIEHUE BMECTE C IIeUblo; 0) HarpeB
BBIIIIE TeMIIepaTyphl (ha30BbIX MPEBPAIICHUN U OXJIAXKICHHE HA BO3yXE; B) HArPEB BHILIC
TeMIepaTypsl (ha30BbIX MPEBPALIECHUI U OXJIaKICHUE B BOJE

3. Kakas ctpykTypa moiy4yaercst Hocje BHICOKOTO OTITyCKa?

a) Mo; 6) Co; B) To

3aganue Ne 4

1. Kak 0603Ha4ar0TCs KpUTHICCKUE TEMITEPATyphl Y TOIBTCKTOUTHBIX CTAJICH TPy Harpene?

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

2. Uem oTiMuaeTcs KpucTausinyeckas pemerka M3sak. or Morm.?

a) popMoii IIeMEHTHUTA; 0) CTEIICHBIO TETPArOHAIBLHOCTH; B) CTETICHBIO TUCIIEPCHOCTH

3. Kakast repmooOpaboTka Obu1a ipoBezicHa, eciu y craym 50 monydeHa cTpykrypa M3ak + T3ak?
a) 3ak. t Harp. > Ac3; V oxi1. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi. >V kp.; B) 3ak. t Harp. > Acl; V
oxJ1. > V xp.

3ananue Ne 5

1. Yto 0603Ha4aeT UHIEKC « I' » B 0003HaUEHUH KPUTHUECKUX TeMmIieparyp?

a) mpoliecc Harpesa; 0) BBIAEPIKKY MPU HATPEBE; B) MPOIECC OXJIAKICHHS

2. Yro Ha3bIBAaETCS YIyqlIEHUEM?

a) 3aKaska + HU3KUHU OTITycK; 0) 3aKajika + CpeHUI OTIYCK; B) 3aKajika + BBICOKUIN OTIYCK
3. Ilpu kaxoil Temneparype NpoBOIUTCS CPETHHUM OTITYCK?

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

3ananue Ne 6

1. Ha 4yTo yKka3bIBaeT MHJEKC « C » B 0003HAYEHUN KPUTUUYECKHUX TeMIleparyp?

a) mpoIecc Harpera; 0) MPOIECC OXIAXKICHUS; B) BBIIEPIKKY IPU HarpeBe

2. Kakyro cTpykTypy HMEET CTallb OCJIE YIYqIIEeHUs?

a) Mo; 6) M3; B) Co

3. Kakas cTpykTypa umeer HanOoJjiee BEICOKYIO TBEPIOCTh?

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

3ananue Ne 7

1. Yto Ha3bIBaeTCS 3aKaIKOM?

a) HarpeB BhIIIIE TEMIIEPATyp (Ha30BBIX MPEBPALICHUN U MEAJICHHOE OXJIaXKAeHUe; 0) HarpeB BhILIe
Temmneparyp (pa3zoBbIX MpeBpalleHul U OBICTpOe OXJIaxaeHue; B) HarpeB 10 Acl u ObicTpoe
OXJIAKICHHE

2. Kak n3mMeHstoTCs XapakTEPUCTUKN TPOYHOCTH, TBEPAOCTH MPH OTITYCKe?

a) BO3pacTaroT; 0) He U3MEHSIOTCS; B) MOHIKAIOTCS

3. IIpu xako# Temneparype NpoBOAUTCS BBICOKHM OTIYCK?

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

3amanne Ne 8
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1. Kakoe npeBparieHue NporucXoauT B CTANIIX NpHU Temneparype Ac3?

a) MePJIUT TPEBPAIIACTCS B ayCTCHUT; 0) (heppHUT pacTBOPSIETCS B AyCTEHUTE; B) ayCTCHUT
MpeBpaIiaeTcs B MepiIuT

2. Kakas cTpykTypa umeeT HauboJsiee BBICOKYIO YIapHYIO BA3KOCTh?

a) Co; 0) IT; B) To

3. Kakyto CTpyKTypy UMEET CTaJIb OCJE YITy4dIllICHUs?

a) Mo; 6) To; B) Co

3ananue Ne 9

1. Kakoe npeBpalieHrne NpoUCXOIUT B JOIBTEKTOUIHBIX CTANIAX MPH Temneparype Ar3?

a) U3 aycTeHUTa BhLeseTcs Gpepput; 0) HeppuT pacTBOPSETCS B AyCTEHUTE; B) AyCTEHUT
IpeBpalaeTcs B NepInuT

2. Kaxkoii pexumM TepMo0o0OpabOTKH Ha3bIBACTCS YaydIlIeHUeM?

a) 3aKajka + HU3KHMH OTIyCK; 0) 3aKajka + BBICOKMH OTIYCK; B) 3aKaJIka + CpeIHUMN OTIYCK
3. Kakas cTpykTypa nojiy4aercs ocjiae HU3Koro oTmycka?

a) Co; 6) To; B) Mo

3ananue Ne 10

1. Kakoe npeBparieHue nporucXoauT B CTANIAX MIpHU Temneparype Acl?

a) ayCTEHUT MPEBPAIAETCs B IEPIIUT; 0) NEpIUT NPEeBpaLAeTCs B AyCTEHUT; B) U3 ayCTCHUTA
BBIJIENIACTCS PeppUT

2. Yo Ha3bIBaeTCA HOpMaIU3alue?

a) Harpes BbIe Ac3 1 Acm u oxyaxaeHue B Bojie; 0) Harpes Boile Ac3 1 ACM 1 OXJIaX/ICHHE Ha
BO3JlyX€; B) HarpeB Huxe Acl U oxJiaxJIeHHE B BOJIE

3. Kakas cTpykTypa nojiy4aercs ocje CpeHero oTmnycka?

a) To; 6) Co; B) Mo

3ananue Ne 11

1. Kakoe nipeBparieHie mpouCcXoauT B CTalK TIpH Temrmeparype Acl?

a) MepIIUT MpeBpallaeTcs B ayCTEHHT; 0) PeppHT BBLACTSAETCS U3 AyCTEHUTA; B) ayCTCHUT
MIpEeBpaIIAeTCs B IEPIIUT

1. Kak nu3MeHstoTcsa XapakTepUCTUKU TPOYHOCTH U TBEPAOCTH MPU OTIYCKe?

a) TIOHIKAIOTCS; 0) MOBBIIIAIOTCS; B) HE U3MEHSIOTCS

1. Kakast cTpykTypa noiydaercs mocje BbICOKOTO OTITycka?

a) Mo; 6) Co; B) To

3ananue Ne 12

1. Yro Ha3bIBaeTCs yIIyqlIEeHUEM?

a) 3aKajika + BBICOKHI OTITYCK; 0) 3aKaJjika + HU3KHUI OTITYCK; B) 3aKajKa + CPEIHHI OTITYCK
2. Ilpu xako# Temneparype MpoBOANUTCS HU3KHUI OTIYCK?

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

3. Kakas cTpykTypa umeer HarOosiee BHICOKYIO YIapHYIO BA3KOCTh?

a) Mo; 6) Co; B) To

3ananue Ne 13

1. Yto Ha3bIBaeTCS OTHKUTOM?

a) HarpeB BhINIE TeMreparyp (Ha3oBbIX MPEBPAIICHUHN U OXJIAXICHHUE BMECTE C TIeUbi0; O) HAarpeB BHITIE
Temreparyp (a3zoBbIX MPEBpAIICHUN U OXJIaXICHHE B BOJIE; B) HArPEB BhIIIE TeMIIEpaTyp (a30BbIX
MIPEBPAIICHHUH 1 OXJIAXKICHUE Ha BO3AYXE

2. Kakast cTpykTypa umMeeT Haubosee BBICOKYIO TBEPAOCTh?

a) To; 6) Co; B) Mo

3. Ilpu kakoit Temneparype NpoBOJUTCS CPEIHUM OTIYCK?
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a) 350 — 500°C; 6) 200 — 500°C; B) 500 — 650°C

3ananue Ne 14

1. Yto Ha3bIBaeTCS 3aKaJIKOM?

a) HarpeB ctanu 10 Acl u ObICTpoe oXyaxIeHue; 0) HarpeB CTAIM BhIIIE TeMIeparyp (pa3oBbIX
MPEeBpaIeHUI U MEAJIEHHOE OXJIaXKICHHE; B) HarpeB CTaJIH BbIIIe TeMiieparyp $ha30oBbIX MPeBpaLICHUI
U ObICTpOE OXJIAKICHHE

2. Kakyto CTpyKTypy UMEET CTajlb MOCIE YAydIIeHus?

a) Co; 6) Mo; B) To

3. Ilpu kako# Temrneparype IpOBOJUTCS BHICOKUM OTITYCK?

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

Tema: «JlerupoBannsbie cranan» (IICK-1.4)

3ananue Ne |

1. Kakue nerupyromiye 31eMeHTbl OTHOCITCS K KapOua000pasyromum?

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

2. K kakoMy Kiaccy 1o CTpyKType OTHOcUTCs cTaib 12X17?

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

3. Pactmdpyiite xumuueckuit 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

3amanue No 2

1. Kakue sneMeHTHI pacupsitoT y-001acTs?

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

2. Pacumdpyiite xumuueckuii coctas ctanu 12X18H9?

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

3. Kakue nerupyromye 3J1IeMEHTBI OTHOCSTCS K HEKapOu1000pas3yrommm?

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

3ananue Ne 3

1. K xakoMy Ki1accy 1o CTpyKType OTHOcUTCs cTaib 12X17?

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

2. KaxoBo coxeprkanue yrnepona B cranu ['andwmipaa 11001312

a)13% Mn+012%C;6)13% Mn+11%C;B)13% Mn+11%C
3. Kakue nerupyromye 3J1ieMEHTBI OTHOCATCS K KapOHu1000pa3yronium?
a)W, V; 6) Al, Cr; B) Cu, Si

3ananue Ne 4

1. Kakas crasb noasepkeHa otrnyckHoi xpynkoctu Il pona?

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

2. KakoBo cojeprxanue mapranmna B ctanmu [ anduibma?

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

3. Kak BiHsrOT GOJBIIMHCTBO JISTHPYIONINX JIEMEHTOB Ha COJIEP)KaHKE yIiepo/a B epiauTe?
a) MOBBIIIAIOT COZIEPKaHKe yIepo/a; 0) MOHMKAIOT KOJMYECTBO YIIEpo/ia; B) HE BIUSET

3ananue Ne 5
1. K xakoMy KJi1accy 1o cTpykType oTHocuTes ctanb 11007 13J1?
a) K heppuTHOMY; 0) K ayCTEHUTHOMY; B) K IEPIUTHOMY
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2. KakoBa KOHIIGHTpaIus yriepoaa B MapTEHCUTHO-CTAPEIONINX CTasX?
a) <0,03 %; 6) > 0,03 %; B) 0 %

3. Ompenenure XUMUIecKuii coctas ctaiu 40P

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

3amanue Ne 6

1. K xakoMy KJjaccy 1o CTpyKType oTHocuTes ctanb 1101°13J1?

a) K heppuUTHOMY;0) K ayCTECHUTHOMY; B) K IEPIUTHOMY

2. Kakas ctanp moaBep:keHa oTiyckHoi xpynkoctu |l pona?

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

3. Kakue nerupyromiye 3eMEHTBI OTHOCSATCS K KapOu1000pa3yronmm?
a) W, V;0) Al, Cr; B) Cu, Si

3amanue Ne 7

1. Onpenenure xumudeckuit cocras cranu 40P

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

1. KakoBa KOHIIEHTpaIHs YIepoaa B MapTEeHCUTHO-CTAPEIOIIUX CTAISIX?
a) <0,03 %; 6)> 0,03 %; B) 0 %

1. Kakue aneMeHTh! paciupsoT a-001acTs?

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

3aganue Ne 8

1. Pacumdpyiite xummueckuii coctas cranu 12X17

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

2. Kax BiusitoT OOJBIIMHCTBO JIETUPYIOMIMX 3JIEMEHTOB Ha COJEpKAHUE YIIIepoaa B epiuTe?
a) MOBBIMIAIOT COAEepkKaHKUe yriepoa; 0) MOHWKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIHSIET

3. KakoBo conepsxanue yrinepona B ctamm ['agdunsmaa 110T713J1?

a)13% Mn+0,11%C;6) 13% Mn+1,1%C;B)13% Mn+11%C

3aganue Ne 9

1. Kakue 311eMeHThI paciupsioT y-001acTh?

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

2. Kaxoe coneprxanne mapranna B cranu ['andunsaa?

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

3. Kakoe BiMsiHIE OKa3bIBAOT KapOMI000pa3yrore JIEMEHTHI Ha MOJIOKeHUe Touek S u E
nuarpammbl Fe — Fe3C?

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

Tema: «M3HococToiikue matepuanbp (IICK-1.4)

3ananue Ne |

1. udpst B MapkupoBke Matepuana AI'-1500 yka3bIBatoT:

a) mpeJell MPOYHOCTh; 0) 1aBJIeHNEe PECCOBAHUS; B) yAPHYIO BSI3KOCTb.
2. Haknen 3akanenHoi cranu 110I'13J1 o6ecieunBaeT TBEpAOCTD:

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

3. 3HOCOCTOMKOCTD 00€ECIIeUrBaeT:

a) BBICOKAs MJIACTUYHOCTH; 0) BHICOKAsl TBEPJOCTh; B) HU3KAsl TBEPIOCTb.

3amanne Ne 2

1. I3HOCOCTOMKOCTEL 00SCIIEYNBAET:

a) BBICOKUH KO3 PUITMEHT TpeHus; 0) BBICOKas yaapHas BI3KOCTh; B) HU3KUH KOIPPUITHESHT
TpEHUs

2. Xumudeckui coctas ctainu 111X 15:



a) 1%C, 1,5%Cr; 6) 1%C, 15%Cr; B) 0,1%C, 15% Cr.
3. I'padpur AT'-1500 paboTocrnocoOeH mpu Harpy3Ke:
a) no 10MIIa; 6) no SMlIla; B) no 2MlIla.

3ananue Ne 3

1. I3HOCOCTOMKOCTD 0O€ECIIeYrBaeT:

a) BBICOKasi TBEPAOCTb; 0) BHICOKAs INIACTUYHOCTD; B) BEICOKUH KO (DUIIMEHT TPEHHUS.

2. byksa «I1I» B mapkupoBke ctanu [IIX15 yka3biBaeT:

a) IUTAKOBBIN TeperuiaB; 0) MAPUKONOIINITHUKOBASI CTalb; B) CTAJb JIJIsl H3TOTOBJICHUS IIIAPHU-
pOB.

3. I'padut AT'-1500 paGoTOCIOCOOEH TP CKOPOCTSAX CKOJIBKEHHUS:

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

3ananue Ne 4

1. Crans IIIX15 B UCXONHOM COCTOSIHUM UMEET CTPYKTYPY:

a) peppur+ nepmnut; 6) pepput; B) mepauT-+HKapOHIBL.

2. Bun TepMuyeckoit 06paboTku, 00ecreunBaroInii BHICOKYI0 H3HOCOCTOMKOCTH ctanu [IIX 15:
a) 3aKalika + HU3KUH OTITyCK; 0) 3aKayka +BBICOKHI OTITYCK; B) HOPMaTH3aIHsL.

3. ducynbdun MonubaeHa coXpaHsieT cMa3bIBaroliee IeHCTBUE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 5

1. BBICOKYI0 U3HOCOCTOMKOCTH JIeTalel MalliH 00eCIIeYHBAacT:

a) IPUMEHEHHE KUJKUX U TBEPJbIX CMA30K; 0) ylydllleHUE; B) HOpMaIu3alusl.
2. I'padut coxpansier cMa3bIBaroliee JeiCTBUE 10 TEMIIEpaTyp:

a) 150°C;6) 450°C; B) 600°C.

3. Cranip IIIX15 nmoaBepraroT 3aKkajike ¢ TEMIIEPATYyphI:

a)t> Acs; 6) t> Acm; B) AC1<t < Acm.

3amaunue Ne 6

1. U3HococTOlKas cTallb:

a) Ct5kn; 6) 110I'13J1; B) crans10.

2.Ctpykrypa cranu 11X 15, obecneunBarorias BbICOKYIO H3HOCOCTOMKOCTb:
a) copOoUT 3aKaliku; 0) TPOCTUT OTITYCKA; B) MAPTEHCHUT OTITYCKa + KapOUIbI.
3. Hutpun 6opa coxpaHsieT cMa3blBarollee AeHCTBUE 10 TEMIIeparyp:

a) 150°C; 6) 450°C; B) 600°C.

3aganue Ne 7

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

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

2. [Tocne TepmooOpadoTku aeranu u3 cranu [1IX15 1omKHE UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MeramnodroporniacToBas JEHTa - 3TO:

a) cTalib; 0) JIATYHB; B) KOMITO3UITHOHHBIA MaTepHUal.

3ananue Ne 8

1. MeramiodTroporuiactoBas IeHTa COCTOUT:

a) JaTyHb, GTOpOIUIACT; 0) ONOBSHUCTAsE OpOH3a, GTOPOILIACT, TUCYNIb(U MOINOIeHa, CTallb-
Has JIEHTA; B) IuCyabdua MoaubdieHa, pToporacr.

2. TBepnoil cMa3KoH SIBIISIETCA:
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a) HUTPUJ TUTaHa; 0) HUTPHUJ KPEMHUS; B) TUCYIb(UI MOIUOIeHa.
3. Xumunueckuii cocras cranu 110I'13JI:
a) 1,1% C, 1,3% Mn; 6)11% C, 13% Mn; B) 1,1% C, 13% Mn;

3ananue Ne 9

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

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

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

3. B kauecTBe H3HOCOCTOMKOTO MOKPBITUS UCTIOTIB3YIOT:

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

3aganue Ne 10

1. Cnnoco6 HaHeceHUs HUTPHUAa TUTaHA Ha pab0UYyI0 MTOBEPXHOCTh:
a) MEXaHUYECKHii; 0) HOHHO-TIJIA3MEHHBII; B) DJIIEKTPOXUMUYICCKUH.
2. TBepnoil cMa3Kou SBISETCS:

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

3. Ilocne 3akanku cranb 1101°13J1 umeer TBEpAOCTD:

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

3amanne No 11

1. I3HOCOCTOMKOCTH 0OECIICUNBACT:

a) BBICOKAsI INIACTUYHOCTh; 0) BBICOKAsI TBEPJIOCTh; B) HU3KAsl TBEPIOCTbD.
2. Xumunueckuit coctaB cranu LIX 15:

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

3. I'padur AI'-1500 paGoTOCIIOCOOEH MPU CKOPOCTIX CKOJIBKEHUS:

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

Samganue Ne 12

1. I3HOCOCTOMKOCTE OOECIIeunBaET:

a) BBICOKUH KO3 PUIIMEHT TpeHHUs; O) BbICOKasl yapHasl BSI3KOCTh; B) HU3KUNA KO (UIIUEHT
TPEHMUSL.

2. byksa «I1I» B mapkupoBke ctanu IIX15 yka3biBaet:

a) IJIAKOBBIH MeperJiaB; 0) MapUKONOJIINITHUKOBAs CTajlb; B) CTaJIb JUUIsl U3TOTOBJICHUS ILIAPHU-
pOB.

3. ducynbsdun monaubaeHa coxpaHseT cMa3blBarollee JeiCcTBUE 10 TEMIIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

Samganue Ne 13

1. 3HOCOCTOMKOCTE OOECIIeunBaET:

a) BBICOKAs TBEPJOCTH;0) BBICOKAs INIACTUYHOCTD; B) BBICOKUN KOA(D(UIIUEHT TPEHHUS.
2. Cranb HIX15 B HICXOAHOM COCTOSIHUM UMEET CTPYKTYPY:

a) pepput+ nepnut; 6) Gpepput; B) nepauT-+KapOuIbL.

3. Crans [IIX15 B ©CXOIHOM COCTOSSHUM UMEET CTPYKTYPY:

a) pepput+ nepnut; 6) Gpepput; B) nepauT-+KapOuIbL.

3amanue Ne 14

1.Bun repmuyeckoit 06paboTKu, 06ecneunBaroMii BEICOKYIO H3HOCOCTOWKOCTH cTanu HIX 15:
a) 3aKajka + HU3KHH OTIyCK; 0) 3aKayka +BbICOKUN OTITYCK; B) HOpMaJIU3aIlHsl.

2. Cranp HIX15 noaBeprarot 3aKajike ¢ TEMIEPATYPHI:

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

3. Hutpun 6opa coxpaHser cMa3blBaroliee AeHCTBUE 10 TEMIIEpaTyp:
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a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 15

1. BBICOKYI0 H3HOCOCTOMKOCTH JIeTalel MalluH 00eCIIeYrBAaeT:

a) MIPUMEHEHHE )XKUIKUX U TBEPAbIX CMa30K; 0) yIy4IllleHUe; B) HOPMATIU3ALIHSL.
2. Ctpykrypa ctaymm LIIX15, obecrieunBaroiiasi BRICOKYH) H3HOCOCTOUKOCTD:

a) cOpOUT 3aKanKu; 0) TPOCTUT OTITYCKA; B) MAPTCHCHUT OTITYCKa + KapOUIbI.

3. MetanmnodroporiactoBas JIEHTa - 3TO:

a) cTaib; 0) 1aTyHb; B) KOMIO3HIIMOHHBIN MaTepua

3ananue Ne 16

1. U3HOCOCTOMKas CTallb:

a) Ct5¢q; 0) 110I'13J1; B) crans10.

2. ITocne TepmoobpaboTku aetanu u3 ctaym LIX15 nomKkHB UMETh TBEPIOCTD:

a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MeramtodToporiacToBas J€HTa COCTOUT:

a) JIaTyHb, GTOPOILIACT; O) OJOBIHUCTAsI OPOH3a, (PTOPOTLIACT, TUCYTB(U MOTHO ICHA, CTAb-
Hasl JIGHTA; B) IuCynbdua MmoaubdaeHa, GToporacr.

3aganue Ne 17

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

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

2. TBepnoil cMa3Koil sIBIISIETCA:

a) HUTpUJ TUTaHa; 0) HUTPUA KPEMHUS; B) nUCyabdu monubdieHa.
3. B kauecTBe H3HOCOCTOWKOTO MOKPBITUS UCTIOIB3YIOT:

a) HUTPHJI TUTaHa; 0) HUTPUJ KPEMHUS, B) HUTPUJ Oopa.

3aganue Ne 18

1. Xumuueckuii coctas cranu 110113J1:

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

2. TBepnoil cMa3KoMl sIBIISIETCS:

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

3. Croco0 HaHeceHHs HUTPUJIa TUTaHA Ha padOuyIo MOBEPXHOCTD:
a) MEXaHUYECKHii; 0) HOHHO-TIJIA3MEHHBII; B) DIIEKTPOXUMUYECKUI.

3ananue Ne 19

1. 3akanka cranu 110I'13JI o6ecnieunBaer:

a) pactBopeHue kapobuos; 6) nonydenue 100% maprencuta; B) noiaydenue 100% deppura.
2. TBepnoil cMa3Koil sIBIISIETCA:

a) HUTPUJ TUTaHa; 0) HUTPUJL KPEMHUS; B) rpaduT.

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

a) peJell MPOYHOCTh; 0) 1aBJIeHNE PECCOBAHUS; B) YIAPHYIO BSI3KOCTb.

3aganue Ne 20

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

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

2. Haknen 3akanenHoi cranu 110I'13J1 o6ecieunBaeT TBEpAOCTD:
a) HB 600; 6) HB 200; B) HRC 60.

3. I'padut AI'-1500 pabotocriocoOeH mpu Harpyske:

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

3amaune Ne 21
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1.M3HOCOCTONKOCTH 00ECTICYNBAET:

a) BBICOKAs TUTACTHYHOCTH; 0) BBICOKAsI TBEPIOCTD; B) HU3Kast TBEPOCTh.
2. Ilocne 3akanku crans 110I'13JI umeet TBepAOCTS:

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

3. I'pacput AI'-1500 paGorocmnocoben mpu Harpyske:

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

3aganue Ne 22

1. I3HOCOCTOMKOCTH 0OECIIeUnBALT:

a) BBICOKHMI KO3 (UIIMEHT TpeHus; 0) BbICOKas yaapHasi BA3KOCTh; B) HU3KUM KO3 PUIIMEeHT
TPCHHSIL.

2. TBepaoil cMa3Kou ABISETCA:

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

3.MetamnodroporuiactoBasi JIeHTa COCTOUT:

a) IaTyHb, GTOPOILIACT; 0) OMOBSHUCTAsI OPOH3a, (TOPOTIACT, TUCYTB(U MOTHOICHA, CTATh-
Hasl JIGHTA; B) Iucynbdua MmoaubdaeHa, GToporacr.

3aganue Ne 23

1. U3HOCOCTOMKOCTh 00€ECIIEUNBAET:

a) BBICOKAs TBEP/IOCTh; 0) BICOKAs IUIACTHYHOCTD; B) BRICOKUN KOI(DPHUITUEHT TPEHHUS.
2.3akanka cranu 110I'13JI obecrieunBaert:

a) pactBopeHue kapouaos; 0) monyuyenue 100% maprencuta; B) nonyuenue 100% deppura.
3. MeramnodroporactoBas JEHTa - 3TO:

a) craib; 0) IaTyHb; B) KOMIIO3UIIMOHHBIN MaTepHUall.

3amanne Ne 24

1.Bun Tepmuueckoit 00paboTku, o0ecreunBaroni BBICOKYI0 U3HOCOCTOMKOCTh cTanu X 15:
a) 3aKaJika + HU3Kuil oTIycK; 0) 3aKajka +BbICOKUN OTIYCK; B) HOPMaIU3alHsl.

2. Xumunyeckuii coctas ctanu 110I13J1:

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

3. Hutpupn 6opa coxpaHsieT cMa3bIBaroliee IeHCTBUE 10 TEMIIEpaTyp:

a) 1500°C; 6) 4500°C; B) 6000°C.

3ananue Ne 25

1. BbICOKYIO0 H3HOCOCTOMKOCTB JIeTanel MalluH 00eCIeYrBaeT:

a) MPUMEHEHHE XKUJKUX U TBEPAbIX CMa30K; 0) yly4llleHue; B) HOpMaJln3alusl.
2. Cranp HIX15 B HICXOAHOM COCTOSIHUU UMEET CTPYKTYPY:

a) hbepput+ nepaut; 0) GpeppuT; B) NepauT+KapOUIbI.

3. I'padput AT'-1500 paGoToCcrocoOEH MpU CKOPOCTSIX CKOJIBKEHUS:

a) 1o 25m/cek; 6) 1o 100 m/cex; B) 10 50 m/cek.

3ananue Ne 26

1. U3HOCOCTOMKAS CTAJIB:

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

2.bykBa «I1I» B MmapkupoBke cranu [IIX15 yka3biBaer:

a) IJIAKOBBIH MeperyiaB; 0) MapUKONOIINITHIUKOBAS CTajlb; B) CTaJlb JUUIsl U3TOTOBJICHUS ILIAPHU-
pOB.

3. I'pacput AI'-1500 paGorocmnocobeH mpu Harpyske:

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

3amganue Ne 27
1. Cranp 110T°'13J1 nociie TUThSE UMEET CTPYKTYPY:
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a) nepaut; 0) GeppuT; B) ayCTEHUT + KapOUIBL.

2.Ctpykrypa ctanu 111X 15, obecrnieunBarorias BRICOKYI0 H3HOCOCTOMKOCTb:
a) COpOUT 3aKaiaKu; 0) TPOCTUT OTITYCKA; B) MAPTCHCHUT OTITYCKa + KapOUIbI.
3. I'paduTt coxpanser cma3biBarollee AeCTBUE JO TEMIIEPATYP:

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

3ananue Ne 28

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

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

2. TBepaoil cMa3Kou ABISETCA:

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

3.MetamnodroporuiactoBasi JISHTa COCTOUT:

a) IaTyHb, GTOPOIIACT; 0) OMOBSIHUCTASI OPOH3a, (TOPOILIACT, TUCYTB(U MOTHOIEHA, CTATh-
Has JICHTA; B) AUCYIb(GUI MobIeHa, GTOPOILIacT.

3aganue Ne 29

1.3akanka cramu 110I'13JI obecnieunBaer:

a) pactBopeHue kapouaos; 0) monyuenue 100% maprencuta; B) nonyuenue 100% deppura.
2.TBepnoi cMa3KoM SBISETCS:

a) HUTpUJ TUTaHa; 0) HUTPUA KPEeMHUS; B) nUCyabdu monubdieHa.

3. MeramnodroporactoBas JEHTa - 3TO:

a) craib; 0) IaTyHb; B) KOMIIO3UIIMOHHBIN MaTepHUall.

3amanune Ne 30

1. Xumuueckuit coctas ctanu 110I13J1:

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

2. ITocne TepmooOpaboTku aetanu u3 ctayu LIX15 gomkHb UMETh TBEPIOCTH:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. Hutpupg 6opa coxpaHseT cMa3bIBaroliee ISHCTBUE JI0 TEMITepaTyp:

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

Tema: «lIBeTHbie cniiaBb (IICK-1.4)

Samganue Ne 1

1. Kakoe 3HaueHme 6 UMeeT qropaitoMuH J[16 nocie 3akanku u crapeHus?

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

2. MOXHO J1M 10 CTPYKTYype AByX(]a3HoM naryHu (o +f) CyIuTh 0 conep>kaHuM B HeM IMHKa?
a) Hemb3s; 0) MOXKHO MHOT/IA; B) MOXKHO BCETra

3. Kakyto popmMy UMEIOT NEPBUYHBIE 0L KPUCTAIIBI KPEMHHUS B CUITyMUHE?

a) IEHAPUTHYIO; 0) UrOJBYATyI0; B) TPAHEHYIO

3amanue Ne 2

1. Kakoit u3 crijaBoB siBiseTCS OTHO(PA3HON (-TTaTyHbIO?

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

2. KakoBa MUKpOCTpYyKTypa cuiaymMuHa AJI2 npu KOMHATHOH Temmeparype mnocie
MoaubUIIUPOBaHUS?

a) o-(aza + »BTEKTHKA,; 0) 0-(ha3a; B) KPEMHHI U IBTEKTHKA

3. C xakoH LIeJBbI0 BBOIIAT MeIb B cIuiaB b&83?

a) JUIs NPeAOTBPAIEHNUS JIMKBALIUH [10 XUMHUUYECKOMY COCTaBy; 0) IJIs PEAOTBPAILIECHUS
JIMKBALMU TI0 YAETbHOMY BECY MPH KPUCTAJUIM3ALMH; B) ISl YAYUIIEHUS] TUTEHHBIX CBONCTB
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Saganue Ne 3

Kakne koMIIOHEHTEI BXOIIT B cOCTaB ciuiasa JI6&8?

a) MeJIb — OJIOBO; 0) ME/Ib — CBHUHEII; B) MEJlb — IIMHK

2. Kakoii pexum TepMo0o0pabOoTKH BOCCTAHABINBALT MNIACTUYHOCTh XOJIOAHOAE(OPMUPOBAHHBIX
naryHeun?

a) OTXKUT pEeKpUCTAIM3alnY; 0) 3aKaika U CTapeHUE; B) 3aKallka U OTITYCK

3. Kakue cruaBbl Ha3bIBalOTCS 1ypaJtOMUHAMU?

a) CIIaB AIIOMUHUN — MeJlb — Mar"uii; 0) CIjiaB aJJlOMHMHUN — KPEMHUH; B) CIIJIaB aTFOMUHHNA
— JKeJIe30 — MapraHel|

3amanue Ne 4

1. OnpenenuTh XUMUYECKHI cocTaB crutaBa JI68

a) muHK 68% + Meaw 32%; 0) mean 68% + onoso 32%; B) menb 68% + uunk 32%
2. Kakne KoMIOHEHTHI BXOIAT B cocTaB ciuiaBa bp.0O-107?

a) Mellb — LUHK; 0) Me/lb — OJIOBO; B) M€/lb — CBHHEI]

3. U3 npuBeIeHHBIX HIKE CIIJIABOB BHIOPATh MEIbLXUOP

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

3aganue Ne 5

1. Kakoii 0CHOBHO# JIETUPYIOIIU IEMEHT U B KAKOM KOJIMYECTBE BXOJIUT B COCTAB
JTypaatoMHUHA?

a) kpemanii — 13%; 6) mexp — 4,5%; B) omoBo — 10 %

2. Kakoii U3 mpuUBEICHHBIX HIKE CIIJIABOB HAM0O0JIee JICTKHIA?

a) JI80; 6) b83; B) 116

3. K kako# cucrteMe oTHOCUTCS ciuiaB AMir?

a) ATIOMUHUN — KPEMHHI; 0) aTIOMUHUIA — MarHuii; B) allFOMHUHUN — MapraHel

3ananue Ne 6

1. Kakve KOMIOHEHTBI BXOJAT B COCTaB cIuiaBa JI68, u kak OH Ha3bIBaeTCs?

a) Mellb — OJIOBO; OJIOBSIHHAsi OpoH3a; 0) Meb — IIMHK; JIATYHb; B) MEJlb — CBUHEI[; CBUHIIOBAS
Opon3a

2. Kaxkoii U3 mpuBEICHHBIX HIDKE CIIJIAaBOB 00J1aaeT aHTU(PUKIITMOHHBIMU CBOMCTBAMH?

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

3. KakoBa MUKpPOCTPYKTYypa XOJIOAHO-Ae(POPMUPOBAHHON O-JIaTYHH MOCIE OTKHUra?

a) CBETJIbIE OCH JICHAPUTOB; 0) BBITSHYTHIE 3€PHA; B) 3€pHA C MIPABUIILHOMN OrpaHKOM

3aganue Ne 7

1. Kakue crimaBbl Ha3bIBAIOTCS TypaTIFOMUHAMU ?

a) cruiaB Al — Cu — Mg; 6) cras Al — S; B) critas Al — Fe — Mn

2. Kakyto hopMy HMEIOT MePBUIHBIC KPUCTAILIBI KPEMHHUS 10 MOAH(PUIIMPOBAHKS B CHITyMUHE?
a) MAapOBUIHYIO; 0) UTOTBYATYIO; B) TPAHEHYIO

3. U3 mpuBeieHHBIX HIDKE CIIJIAaBOB BBHIOpATh HanOoJee JIETKUi

a) J116; 6) JI80; B) B83

3aganue Ne 8

1. VI3 mpuBeIeHHBIX HIDKE CIIJIABOB BHIOpATh HanOoJee JIETKUi

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

2. Kakue KOMIIOHEHTHI BXOIIAT B cocTaB ciiaBa bp.C-307

a) MeJIb — CBUHEII; 0) Me/Ib — AJIFOMUHUH; B) MEb — IUHK

3. Kako¥i n3 nprBeIeHHBIX HUKE CIUJIABOB SBISAETCSA TypaTtOMHUHOM?

a) AJ12; 6) 116; B) BpAJXK-9-4
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3aganue Ne 9

1. Kakue kKOMIOHEHTHI BXOAAT B cocTaB cruiaBa bp.Od6-0,2?

a) Meqb — 0110B0 — (ocdop; 6) muHK — 0710BO0 — ¢Gocdop; B) AIFOMHUHUNA — OJIOBO —
hocdop

2. Kakoii 13 npuBeIeHHBIX HIDKE CIIJIABOB 00J1a1aeT aHTU(PUKIIMOHHBIMH CBOWCTBAMH?
a) AJl4; 6) J116; B) bp.C-30

3. K kakoii rpynne crinaBoB oTHocutcd ciuias JIL[16K47?

a) neopMUPYEMBbIM, TEPMHUECKHU YIIPOUHIEMBIM; 0) TUTCHHBIM; B) 1e(pOPMUPYEMBIM,
TEPMUYECKH HEYITPOIHICMBIM

3aganue Ne 10

1. KakoBo cpeaHee MpoIEeHTHOE coAepkaHue Maruus B cruiase /167

a) 1,5 %; 6) 4,3 %; 8) 0,6 %

2. K kaxoii rpynne criiiaBoB otHocuTcs cruiaB JIL[16K4?

a) nehopMUPYEMBIM, TEPMUYECKU YIIPOUHSIEMBIM; 0) TUTCHHBIM; B) 1e(hOpMUPYEMBIM,
TEPMUYECKU HEYITPOUHIEMBIM

3. K kakoii cucreme oTHocuTcs criaB MH19?

a) MeJlb — HHUKeJb; 0) MeJlb — HUKEJIb — IIMHK; B) IIMHK — HUKEJIb

Saganue Ne 11

1. Kakas u3 npuBeIeHHBIX HIDKE JIATyHEH 00JagaeT OobIIei IIacTUYHOCTHIO?
a) JI90; 6) JI62; B) JIS6

2. Kakue cTpyKTypHbIE cOCTaBIsIIOIIME nMeeT uTtas oponsa bpO10?

a) a-Kpucraia; 0) o + 0; B) 0-daza

3. Ilocne TepmoobpabdoTku crutaB 116 nmeer HanOOIBIIYIO TPOYHOCTH

a) TIoCJIe OTXKKTa; 0) MOCIIe 3aKaIKH; B) IMOCJIE 3aKAJIKU U CTapCHUS

3aganue Ne 12

1. KakoBa MukpocTpykTypa cuiiymMuna ¢ 13 % Si npu KoMHaTHOM TeMIeparype mocie
MoauduuupoBaHus?

a) a-(aza + sBTEeKTHKA; 0) 0-ha3a;B) KPEMHUN U IBTEKTHUKA

2. Kakoe 3Hauenue 6B uMmeeT aypantoMuH /116 nocie 3akanku U crapeHus?

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

3. VI3 nepeurcieHHbIX HIKE CIIJIaBOB BBIOpATh HEH3MILOEp

a) cruiaB MH19; 6) crmas MHI[15-20; B) crimas JIL[16K4

3aganue Ne 13

1. K kakoli cucreMe oTHOCUTCS criaB AMiIr?

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

2. Kakue cTpykTypHBIE cocTaBisitomue nmeet crias JI90?

a) 0-JIaTyHb; 0) o-yatyHp + ('-naTyHb; B) B'-1aryHb

3. Kaxoii pexxuM TepM00OpabOTKH BOCCTAHABIUBAET INIACTHYHOCTD XOJIOAHO/1E(OPMHUPOBAHHBIX
JaTyHein?

a) 3aKajiKa U OTIYCK; 0) 3aKajika M CTapEHUE; B) OTKHUI PEKPUCTAIUIN3ALIUN

3amanue Ne 14

1. Kakoe BnusiHME Ha CBOWCTBA CUITYMHHOB OKa3bIBAET MOAU(UIIMPOBAHNE?

a) MOBBIMIAET MPOYHOCTh; 0) MOBHIIIAET KOPPOZUOHHYIO CTOMKOCTH; B) HE BIUSIET
2. Kakre KOMITOHEHTHI BXOIAT B cOCTaB ciuiaBa b83?

a) 0JIOBO — CypbMa — Me/ib; 0) allfOMUHUN — KPEMHHIA; B) Me/Ib — CBHUHEII

3. Kakas u3 nmpuBeIeHHBIX HIDKE JIATyHEH 00J1aaeT OObIIeH TIaCTUIHOCTHIO?
a) JI83; 06) JI62; B) JIS6
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3amanue Ne 15

1. Kakue criiaBbl Ha3bIBalOTCS JIATYHSAMU ?

a) CIJIaBbl MEIH C IMHKOM; 0) CIUIaBbl MEIU C OJIOBOM; B) CILJIaBbI MEJIU CO CBUHIIOM
2. Kakue KOMIOHEHTHI BXOJST B cocTaB cruiaBa AJI2?

a) Mellb — OJIOBO; 0) AIFOMUHUN — KPEMHHUI; B) JIIOMUHUN — ME/Ib

3. K kakum natyHsm otHocutcs ciias JI85?

a) a-JaryHb; 0) a-1aTyHb + -1aTyHb; B) B-JaTyHb

3amanue Ne 16

1. Kakue criiaBbl Ha3bIBalOTCS JIATYHSAMU ?

a) CIUIaBbl MEIM C LIMHKOM; 0) CIIJIaBbl MEIU C OJIOBOM; B) CIUIABbI M€/l CO CBUHIIOM

2. Kakum pexxumMoM 00pabOTKH MOXKHO YCTPAHHUTh ACHIPUTHYIO JIMKBALIKIO B OAHO(Aa3HOHU o.-
JaTyHu?

a) 3aKaJIKON U cTapeHueM; 0) TOMOT€HU3aLMOHHBIM OTKUIOM; B) PEKPUCTAIUIM3ALMOHHBIM
OTXKUTOM

3. Ilocne kakoii TepMooOpaboTku crutaBoB /[16 nmeeT HanOOIBITYIO0 TPOYHOCTH?

a) ToCJIe OTXKKTa; 0) MOCIIe 3aKaIKU U CTAPEHUS; B) TTOCIIE 3aKaJIKH

3aganue Ne 17

1. Kakuie nmepBUYHbBIEC KPUCTAIUTBI BBIICISFOTCS MPU KPUCTAILTHU3AIUHN JIOIBTEKTHUECKOTO
CUWJIyMHHA 1ocie MoauduiupoBanus?

a) a-pacTBOpa; 0) IBTEKTUKH; B) KPEMHUUN

2. Kakoit 0CHOBHOI JIETUPYIOLINI1 3JIEMEHT U B KAKOM KOJIMYECTBE BXOAUT B COCTAB
JTypamoMuHa?

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

3. C kakoii enpI0 BBOIAT Me/Ib B 0a00UT?

a) UTsl yIy4dIIeHHs TUTEHHBIX CBOMCTB; 0) /Ui MPEeIOTBPAIlleHHs] TUKBALIUU IO YASTLHOMY BECY
MIPY KPUCTAUTN3AINN; B) TS IPEOTBPAIICHUS JTMKBAIIUHU 110 XHMHYECKOMY COCTaBY

Samganue Ne 18

1. Kakue cTpykTypHbIe cOCTaBIstoIIMEe UMeeT uTtas Oponsa bpO107?

a) o — KpucTaua; 0) o kpuctawia + o dasa; B) o dasza

2. KaKuM peXKMUMOM TepMOOOPaOOTKH MOXKHO YCTPAaHUTh JEHIPUTHYIO JUKBALMIO B OTHO(A3HOM
o-naTyHu?

a) 3aKaJIKOM M cTapeHueM; 0) TOMOT€HU3A[IOHHBIM OT)KUT'OM; B) PEKPUCTAUIN3aLMOHHBIM
OTKUTOM

3. Kaxoii U3 cru1aBoB siBiisieTcst 01HO(a3HOM 0-1aTyHbIO?

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

3amganue Ne 19

1. Kakoit xumuueckuii cocras cruiasa bp.O® 6,5-0,4?

a) 6,5 % Sn + 0,4 % P + ocraneHoe CU; 0) 6,5 % Cu + 0,4 % P + ocransHoe Sn; B) 6,5 % Zn +
93?75 % Cu

2. Kakoii pexum TepMoo0pabOoTKH BOCCTAHABIMBAET INIACTUYHOCTh XOJIOJHOAEPOPMUPOBAHHBIX
JaTyHeu?

a) 3aKaJika U OTMYCK; 0) 3aKajKa U CTapEHUE; B) OTXKUT PEKPUCTAILTA3AIIUN

3. K kakoii rpynie criaBoB oTHOcUTC cmiaB bp.b2?

a) 0a60uThI; 0) OPOH3BI; B) MEIbXUOPHI

3amganue Ne 20
1. KakoBa MmukpocTpykrypa cuurymuHa 13 % Si mpu KOMHaTHO# Temreparype 110
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MOTUDUITUPOBAHUS?

a) DBTEKTHUKA; 0) KpEMHHUH U IBTEKTHKA; B) 0L TB. PACTBOP M IBTEKTHKA

2. KakoBo cpeniHee NpoLeHTHOE CoiepKaHue MarHus B ciuiase /(167

a) 1,5%; 06) 4,3%; B) 0,6%

3. K kaxkoii cucreme otHocuTcs criaB b83?

a) 0JIOBO — Me€JIb — CypbMa; 0) CBUHEI] — OJIOBO — M€/Ib; B) CBUHEI] — OJIOBO — CypbhMa

Tema: «Komno3zuuuonnnie marepuanbd» (IICK-1.4)

3amanue Nel

1. Iuamerp Hanonnutenst KM He npeBbilaet

a) 10 mxm; 0) 100mMkM; B) MM

2. Kakumu criennanabHbIMU CBOMCTBaMHU 001a1at0T AucriepcHoynpouHeHHble KM Ha
METAJNINYECKON OCHOBE?

a) U3HOCOCTOMKOCTBIO; 0) BHICOKOM MPOYHOCTHIO; B) KAPOIPOUHOCTHIO

3. VI3 TBepIbIX CIUIABOB U3rOTABIMBAOT

a) IeTaiai aHTU(PPUKIMOHHOTO Ha3HAYCHHUS; 0) AeTanu GPUKIIMOHHOTO Ha3HAYCHUS; B)
MeTaju1000pabaThIBAIOLINI HHCTPYMEHT

3aganue Ne2

1. Kakue BemiecTBa 00BIYHO UCTIONB3YIOT B KauecTBe MaTpuiisl KM?

a) IPOYHBbIe; 0) MIIACTUYHBIC; B) )KECTKUE

2. Pabouas Temneparypa CUTaUIOB IOCTUTACT

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpu kaxoil niuHe quckpeTHoro BojgokHa KM Ha ero ocHoBe MMeET IPOYHOCTh, OIU3KYIO K
npouHoctd KM ¢ HenpepbIBHBIM BOJIOKHOM?

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

3aganue Ne3

1. Kakue BemiecTBa HCHONB3YIOT B KaU€CTBE HAMTOTHUTENS?

a) MpOYHbIe; 0) MITACTUYHBIC; B) BI3KUE

2. Kakyro Marpuily UMEIOT CUTaJLIbI?

a) METAJUIMYECKYIO; 0) CTEKIISTHHYIO; B) YIJIEPOAHYIO

3. Yro takoe lkp?

a) MUHUMaJbHas JIMHA JUCKPETHOTO BOJIOKHA, TPH KOTOPON MakCUMaJIbHOE 3HAYEHUE €T0
HalnpsHKEHUS] paBHO HANPSHKEHUIO B HEIIPEPHIBHOM BOJIOKHE; O )MakcUMalbHas AJIUHA
JUCKPETHOTO BOJIOKHA, ITPU KOTOPOM MakCHUMaJIbHOE 3HAYEHHE €r0 HANpPsKEHHs paBHO
HalpsHKEHUIO B HEIIPEPHIBHOM BOJIOKHE; B) JUTMHA IUCKPETHOTO BOJIOKHA, TIPU KOTOPOii
MaKCUMaJIbHOE 3HAUE€HHUE €0 HAIPSHKEHUS! PABHO HANPSKEHHUIO B HEPEPHIBHOM BOJIOKHE

3aganue Ned

1. Yro sBsieTcs HecyuM aneMeHToM B KM ¢ 3epHUCTBIM HanoJIHUTENEeM?

a) MaTpu1a; 0) HaMlOJHUTEIIb; B) MaTpUIa U HAIIOJTHUTEIb

2. Kakumu crienanbHbIMU CBOMCTBaMU 00J1a/1al0T CUTAJLIIBI?

a) MarHUTHBIMU; 0) TEPMOCTOUKOCTBHIO; B) TETNIOCTOMKOCTHIO

3. Uto o0ycnoBneHa BbICOKasi MPOYHOCTh HUTEBUAHBIX KPUCTAIIOB?

a) BBICOKOH TUIOTHOCTHIO JIe(heKTOB; 0) Majoi MIIOTHOCTHIO Ae()EKTOB; B) MAJIBIM pa3MeEPOM
3epHa

3amanne Neo5
1. Kak BiusieT Ha CBOMCTBA 36pPHUCTOTO HAIOJHUTEIS €r0 U3METBIeHHE?
a) YBEIMUMBAET MPOYHOCTH;0) YMEHBIIAET MPOYHOCTD; B) HE BIUSET



2. Kakoil MakcUMaJbHBIN NIEpenaj] TEMIIEPAaTyp BbIACPKUBAIOT CUTAJIIbI?

a) 1o 500°C; 6) no 1000°C; B) no 1500°C

3. OcHoBHolt HeocTarok KM ¢ oHO- ¥ IByMEpHBIM aIMUPOBaHUEM

a) BBICOKasi XpYNKOCTh; 0) HU3Kasl yAeIbHAs IPOUYHOCTD; B) HU3Kasi MEXKCI0€Basi IPOYHOCTD

3amanue Ne6

1. Kakoe o6beMHOE cosiepkaHUe 3€pPHUCTOTO HAMOJIHUTENS B MOPOIIKOBBIX KM?
a) He MeHee 25%:; 6) He menee 50%; B) He menee 75%

2. Cnnassl Tuna CAIl ynpodHeHbI yacTULIIAMU

a) MgO; 6) SiO2; B)AI203

3. Kakoii tuameTp UMEIOT HUTEBUIHbIE KPUCTAJIIbI?

a) 10 5 MkM; 0) 1o 10 MKM; B) 10 5 MKM

3ananue Ne7

1. s xkakux KM wucnonb3yercst xapakrepucTtuka lkp?

a) IUCTIEPCHOYITPOYHEHHBIX; 0) BOJIOKHUCTBIX C HETIPEPHIBHBIM HAMOJIHUTENIEM; B) BOJJOKHUCTBIX
C IUCKPETHBIM HANIOTHUTENIEM

2. JIucriepCHOYITPOYHECHHBIE CIIaBbl HA OCHOBE HUKEJIS COIEPIKAT YaCTHUIIBI

a) MoOs; 6) Al203; B) ThO2

3. Kakoe oTHoOI1IIEHHE JUTMHBI K TUAMETPY XapaKTEPHO JUIsl HITEBUIHBIX KPUCTAIUIOB?

a) 10; 6) 100; B) 1000

3aganue Ne&

1. Kakoe 00beMHOE coiep)KaHUE 3€PHUCTOTO HATIOJTHUTENS B AUCIIEPCHOYNTPOIHEHHBIX KM?
a) 1...15%; 6)10...20%; B) 6onee 20%

2. Kakyto pabouyro TeMIieparypy UMEIOT JUCTICPCHOYIIPOYHEHHBIC CTUIABBI HA OCHOBE HHUKEIIS?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BosioKHa UMEIOT HauOOJIBIIYIO0 TPOYHOCTH?

a) OopHbIe; 0) yIIepoHbIe; B) HUITEBUAHBIE KPUCTAJUIBI TYTOIIABKUX COETMHEHUN

3ananue Ne9

1. Kakoro pa3mepa 4acTHullbl COJIEPKATCs B IUCIIEPCHOYIPOYHEHHbIX KM?
a) meHee 1 Mkm; 0) 6onee 1 Mxm; B) Gonee 10MKM

2. Kakyto pabouyro Temreparypy uMerot cruiaBsl Tama CAIT?

a) 200°C; 6) 300°C; B) 500°C

3. VaenpHast MPOYHOCTH PaBHA

a) HB/y; 6) op/y; B) off*y

3ananue Nel(

1. K xakomy Buny KM OTHOCSTCSI HUKEJIEBBIE CIIJIaBbl, COJEPIKAIINE JBYOKUCH TOPHS MU
raduus’?

a) BOJIOKHHUCTBIM; 0) OPOILIKOBBIM; B) IUCIIEPCHOYIPOYHEHHBIM

2. Kakumu criermansHeIMA CBOMCTBaMU 00anaroT cruiassl Tuna CATI?

a) TeTUIOCTOMKOCTHIO; 0) )KapOMPOYHOCTHIO; B) HU3HOCOCTOHKOCTHIO

3. Ilpu xakom criocobe apMUpPOBaHUA JOCTUTAETCsl HauboJIee BBICOKAsE MEXCIIOEBast IPOYHOCTh?
a) IpU OAHOMEPHOM apMHUPOBaHUM; 0) IpU ABYMEPHOM apMHPOBaHUH; B) IPH 0ObEMHOM
apMUPOBAHUU

3amanue Nell
1. Kakue KM sBisiroTCSt M30TPOITHBIMU?
a) C 3epHUCTHIM HAMOJTHUTENEM; 0) C BOJIOKHUCTHIM HAIMlOIHUTENIEM; B) CO CIIOUCTBIM
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HATIOJTHUTETIEM
2. Kakoe KOJIM4YeCTBO ABYOKUCH TOPHUS WM raHUSl COACPKHUTCS B TUCIIEPCHOYIPOUYHEHHBIX
HUKEJIEBbIX CIlIaBax?

a) 2...3%; 6) 5...10%; B) >10%

3. Kakoii yron Mexny oqHOHAIIPABIECHHBIMU CIIOSIMU BOJIOKOH 00€CTICYUBACT U30TPOITHOCTh
cBorictB KM?

a) 42 rpanyca; 0) 72 rpamxyca; B) 90 rpagycoB

3ananue Nel2

1. lnametp nanonautesns KM He npeBbimaeT

a) 10 mxm; 6) 100MKM; B) 1 MM

2. U3 gero cocrout CAII?

a) U3 aAIFOMUHUEBOM MaTPHIIBL,YITPOYHEHHON YaCcTUIIaMU HUTPHUJIA ATFOMUHUS; 0) U3
ATIOMUHHEBON MaTPUILYIPOYHEHHON YacTULIaMU OKUCH aJIFOMUHUS; B) U3 CTEKJISTHHON
MaTPUIIBI, YIIPOYHEHHON YaCTUIIAMU KPUCTALTMIECKUX BEIICCTB

3. Kakas yknanka obecriednBaeT MakCHUMaIbHYIO PEaU3aIiio MPOYHOCTH BOJIOKHA B CBOMCTBAxX
KM?

a) onHoMepHasi; 0) AByMepHasi; B) 00beMHast

3aganue Nel3

1. K xakomy tuny KM oTHOCsTCS cuiibl?

a) K MIOPOLIKOBBIM; 0) K JUCIIEPCHOYIIPOYHEHHBIM; B) K BOJIOKHUCTHIM

2. CrutaBel Tuna CAIT nmerot matpuity

a) MarHUeBylo; 0) aTIOMUHUEBYIO; B) CTEKIISTHHYIO

3. JIns xakux KM cnpasemuBo Beipaxenue ck=P[caVH+om(1-VH)]

a) C HAIlOJTHUTEJIEM U3 HENPEPhIBHBIX BOJIOKOH; 0) C HAIIOJHUTEJIEM U3 IUCKPETHBIX BOJIOKOH; B)
C 3€pHUCTHIM HAIIOJHHUTEIEM

3aganue Nel4

1. Crnassl Tuna CAIT otHOCsTCS K KM

a) TMCTIEPCHOYITPOYHEHHBIM; 0) MOPOIIKOBHIM; B) BOJIOKHUCTHIM

2. YeM OTIIMYAETCS CUTAIUIBI OT CTEKONI?

a) TBEPJIOCTHIO; 0) TEPMOCTOMKOCTHIO; B) XUMUUECKOW CTOMKOCTHIO
3. Koapdumment peannzannuu mpouHOCTH BOJOKHA UMEET 3HAUCHUE
a) meHee 1; 6) Oonee 1; B) paBHoe 1

3aganue Nels

1. K xakomy tuny KM oTHOcSTCS TBEp/IblE CILIAaBbI?

a) K IOPOLIKOBBIM; 0) K JUCIIEPCHOYIIPOYHEHHBIM; B) K BOJIOKHUCTBIM

2. CrunaBel Tuna CAIT umerot matpuity

a) METAJUIMYECKYI0; 0) KEpaMHUECKYIO; B) CTEKIISTHHYIO

3. Ilpu xakoM 00BEMHOM COJIepKaHNUU BOJIOKHA MPOYHOCTh KM HaumHaeT naynars?
a) >30%; 6) >50%; B) >70%

3amanue Nel6

1. Yro sBnsieTcs cuioBbIM 37eMeHTOM B KM ¢ BOJOKHUCTBIM HANOJHUTENEM?

a) MaTpu1a; 0) HaMOJHUTEIb; B) MaTpUIa U HAIIOJTHUTEIb

2. Kakoif HanmoTHUTENb UMEIOT CUTAJLTBI

a) BOJIOKHHCTBI; 0) 3€pHUCTBHIH; B) KOMOMHUPOBAHHBIH

3. dnsa kakux KM xapakTtepHa aHU30TPOIHS CBOWCTB?

a) TUCTIEPCHOYITPOYHEHHBIX; 0) BOJIOKHUCTBIX C OJHOMEPHOM YKIIaJIKO BOJIOKOH; B)
BOJIOKHUCTBIX C 00bEMHOM YKIIaIKOM
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3amanue Nel7

1. Kakre KM HCIIONB3yIOT 7151 M3TOTOBJICHHS METaI000padaThIBAOIIEr0 HHCTPyMEHTA?

a) CAII; 6) TBepabIe CIIaBhl; B) AUCIIEPCHOYIIPOYHEHHBIC HUKEIIEBBIE CILIABBI

2. Kakoe 00beMHOE coziep KaHUe 36pHUCTOIO HAIOJIHUTEINS B TUCHIEPCHOYIIPOUYHEHHBIX KM?
a) 1...15%; 6) 10...20%; B) 601€e 20%

3. Ilpu ncnonp3oBanuu kakux KM KOHCTpyKTOp mosty4aeT BO3MOKHOCTb YCHIIMBATh Marepuall
JeTay B Haubosee Harpy)KEHHOM HarpaBieHUH?

a) IUCTIEPCHOYITPOYHEHHBIX; 0) C IMCKPETHBIMHU BOJOKHAMU; B) C HEMIPEPHIBHBIMU BOJIOKHAMU

3ananue Nel8

1. Cnnasel Tuna CAII otHOCsTCA K KM

a) ¢ 3epHUCTHIM HAMOJIHHUTENIEM; 0) C BOJIOKHHCTHIM HAITOJIIHUTENIEM; B) C KOMOMHUPOBAHHBIM
HATOJHUTEIEM

2. J1o Kakoro ypOBHS TIOBBIIIAECT Pab0OUyIO TEMIIEPATypy HUKEIIEBBIX CIUIABOB JUCIIEPCUOHHOE
yIpO4YHEeHHue?

a) 1o 0,5 Trn. Marpuusr; 6) 1o 0,7 Tr. Marpunst; B) 1o 0,9 T, marputist

3. Uem o0yciioBeHa BBICOKAs MPOYHOCTh HUTEBUIHBIX KPUCTAIIOB?

a) BBICOKAs IUIOTHOCTH JIe(PEKTOB; 0) Majoi MIIOTHOCTHIO 1e(DEKTOB; B) MAJIBIM pa3MepoM 3epHa

3ananue Nel9

1. Teepasie criIaBbl UMEIOT HAIOJTHUTEIh

a) 3epHUCTHII; 0) BOJIOKHUCTHIN; B) CJIOUCTHIN

2. U3 gero cocrout curami?

a) U3 AIFOMUHNEBOM MaTPHIIBI, YITPOYHEHHOUN YaCTUIIAMH OKHCH ATFOMUHHS;, 0) U3 CTCKJISTHHON
MaTpUIbl, YIIPOYHEHHON YaCTUIIAMU KPUCTAIIMUYECKUX BEIIECTB; B) U3 MOJIMMEPHONU MaTPHIIbI,
YIPOUYHEHHOU PYOJIEHBIM CTEKIOBOJIOKHOM

3. Kakrie KM nipuMeHSIOT 17151 U3rOTOBJICHUS BEAYIIUX BaJOB TPAHCHIOPTHBIX YCTAHOBOK?

a) MOPOIIKOBBIE; 0) BOJOKHHUCTHIE; B) TUCIEPCHOYIPOUYHEHHBIE

3amganue Ne20

1. Kakoro pa3zmepa 3epHa MCIONb3YIOTCSA B TOPOIIKOBEIX KM?

a) meHee 1 Mxm; 0) Oosiee 1 MkMm; B) Oosee 1 Mm

2. Kak nomy4aroT qucrnepcHble 3epHa HAIlOJIHUATENS pa3MepoM < 1 MkM?

a) MEXaHUUYECKUM HU3MeNIbueHHeM; 0) (pa30Bol epeKprucTalin3aleii; B) pacibuleHuEM
pacruiaBa

3. Ot uero 3aBUCUT BEJIMYMHA KacaTelbHbIX HaNpspKeHUH B KM ¢ BOJIOKHUCTBIM HaMOJIHUTETEM?
a) OT IPOYHOCTHU MATPULIbL; 0) OT MPOYHOCTH BOJIOKHA; B) OT IPOYHOCTH CBSA3H MaTPHIIBI C
HaTOJHUTEIEM
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