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1. Hean ocBOeHMsI AMCHUNIMHBI
K 0cHOBHBIM 11€J15IM OCBOCHUS AUCITUTUTMHBI «MaTepuaioBeIcHUEe» CIICTyeT OTHECTH

- IIOATOTOBKA CTy,Z[eHTa K OCATCIBbHOCTH B COOTBECTCTBUHU C KBEUIPI(l)I/IKElHI/IOHHOﬁ XapaKTepI/ICTI/I-
KOU T10 HalPaBJICHHIO;
- ITIOBHAHUC HpPIpOI[BI nu CBOﬁCTB MaTepI/IaJIOB, a TAK)K€ MCTOOJ0B HUX ynpqueHHﬂ JUIA HaI/IGOﬂee
3(PEKTUBHOTO MCTIOIB30BAHUS B TEXHHUKE.

K ocHOBHBIM 3aayaM OCBOEHHUS TUCUUILTUHBI «MarepuanoBeieHHe» CIeayeT OTHECTH:

- U3YYCHHE OCHOBHBIX MTOHATUI, TEPMUHOB U OTIPEICIICHUN B 00J1aCTH KOHCTPYKITMOHHBIX,
MHCTPYMEHTAJIBHBIX U (PYHKIIMOHAIBHBIX MaTepHajIoB (MApKUPOBKa, CTPYKTYpa, CBOICTBA);

- I3YYECHHE COCTaBa, CTPYKTYPHI U CBOMCTB COBPEMEHHBIX METATHYCCKUX U HEMETaJLIH-

YECKUX MaTepHaJIOB;

- OCBOCHHE OCHOB TEPMHUUYECKOW, XMMHKO-TEPMUUYECKOW M TEPMOMEXaHHUYECKOW oOpa-
0O0TKU;

- OCBOCHHE BUIOB PA3yNpPOYHSIONICH B YIIPOUHSIONIEH 00pab0TKH (OTKUT, HOpMaJTU3aIlus,
3aKajka, OTIYCK, [IEMEHTAIus U Ip.);

- u3ydyeHue (PU3NYECKON CYIIHOCTH SIBJICHUH, MPOMCXOIAIIMX B MaTepuaiax B YCIOBHIX
HpOI/I3BO[[CTBa nu 3KcnnyaTau1/m;

- OCBOCHHE OCHOBHBIX CBSI3€U MEXAY CTPOCHHEM MAaTEpUAIOB U UX CBOMCTBaMU (TBEPIO-
CTBI0, POYHOCTHIO, U3HOCOCTONKOCTHIO, INIACTUYHOCTHIO U JIP.);

- U3y4eHHe 00JIaCTH MPUMEHEHUS PAa3INYHBIX COBPEMEHHBIX MaTEPHAIOB JJIsi U3TOTOBJIE-

HUS TPOYKIIUU

2. Mecto nucuumiimHbl B cTpykType OOII cnennaaurera
JucuuruinHa «MaTtepuanoBeieHue) OTHOCUTCS K YUCITY MPO(EeCCHOHAIBHBIX YUeOHbBIX
TMCIUTUTAH BapuaTuBHOHN yactu (biiok 1.2) ocHOBHO# 00pa30BaTebHOM MPOrpaMMBbI CIICIHaIIH-
TeTa.
JucuuninuHa «MarepuajioBeieHHe» B3auMOCBsI3aHa JIOTHYECKH U COAEPKATEIbHO-METOAH-
YECKH CO CIEAYIOIINMHU AUcuuIIMHamMu U npaktukamu OOIL:
B 6azosoti vacmu (b1.1):
- dusuka,;
- ConpoTuBIIEHUE MAaTEPHAJIOB,;
- Teopernueckas MexaHuKa
B sapuamuenoii wacmu (b1.2)
- Xumus
- OCHOBBI MEXaHMKH >KUJIKOCTH U rasa,
B oucyunnunax no evibopy (b1.3):
- TexHOJ0TUs KOHCTPYKIIMOHHBIX MaTepUajoB;
- TexHonOrM4ecKue MpoLeccrl U MPOU3BO/CTBA,

3. IlepeueHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHsI 10 JUCHMILIMHE (MO1Y.110), COOT-
HeCeHHbIe ¢ IJIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa3oBaTe/IbLHOM MPo-
rpaMMmbl.
B pesynbrare ocBOEHUWSs MUCHUIUIMHBI (MOIYJISI) Y 0Oy4aromuxcss (GOpMUPYIOTCS CIENyIOIne
KOMITETEHIIMH U JIOJKHBI ObITh JOCTUTHYTHI CIIEYIOIINE pe3yabTaThl 00yueHUs Kak Tarn GopMHu-
POBaHMSI COOTBETCTBYIOLINX KOMNEMEHYU.



Kon xom-
METEHIINU

B pesynbrare ocBoeHust 06pazo-
BaTeJILHOI pOrpaMMBbl 00y4aro-
HIMHCS T0JDKEeH 001a1aTh

[lepedeHpb IaHUPYEMBIX PE3YJIbTATOB 00yUe-
HUS 110 JUCLUIUIMHE

OK-7

I'oTOBHOCTEIO K CaMOpPa3BUTHIO,
caMopcan3alum, UCI10Jb30Ba-
HHUIO TBOPYECKOI'O MOTCHIMAIa

3HATh: - METOJbI U CIIOCOOBI CaMOPA3BUTHUS U
caMopea3ali C HCIOJb30BAHUEM TBOpYE-
CKOr'0 IOTEHIMAIA.

YMeTbh: - IPUMEHSITh METOBI U CITIOCOOBI CaMO-
pa3BUTHSA U caMOpealu3allid C HCIOIb30Ba-
HHUEM TBOPYECKOTO MOTEHIIHAIA.

BJAaJeTh:- METOJAaMU U CIOcobaMu camopas-
BUTHUS U CaMOpEaJU3alMi C HUCIOJIb30BAaHUEM
TBOPYECKOTO MOTEHIMAA.

I1CK-1.2

CriocoOHOCTBIO MTPOBOJUTH TEO-
PETHUYECKHUE U SKCIIEPUMEHTAIIb-
Hbl€ Hay4HbIE HCCIEIOBaHUS 110
MOMCKY U NMPOBEPKE HOBBIX UAEH
COBEpPILIEHCTBOBAHUS aBTOMOOHU-
JIeH ¥ TPAKTOPOB

3HATh: - METOJIbI IPOBEJICHUS TCOPCTHUCCKUX U
OKCIICPUMCHTAJIbHBIX HAYYHBIX I/ICCJIGILOBaHI/If/'I
I10 MOMCKY M IMPOBEPKE HOBBIX HJICH COBEPIIICH-
CTBOBAaHUA O6ODYI[OB21HI/I$I nu CO31aHHuA KOM-
IIJIEKCOB Ha UX 0Oase.

YMETb: - IPUMCHATL MCTOJbI IIPOBCACHUA TCO-
PETHUECKHUX U JKCICPUMEHTAIBHBIX HAayYHBIX
HCCJICIOBAHUI TI0 MOMCKY U IIPOBEPKE HOBBIX
UJICH COBEPIIICHCTBOBAHUS 000PYIOBAHUS U CO-
3JaHUs KOMILIEKCOB Ha UX Oase.

BJIAJIeTh: - METOJIaMHU TPOBEACHUS TEOPETHYC-
CKHX U OKCIICPUMCHTAJIbHBIX HAYYHBIX UCCIICA0-
BaHHUI 110 TIOMCKY U IIPOBEPKE HOBBIX UCH CO-
BCPIICHCTBOBaHUA O6ODYIl0BaHI/I$I U CO34JaHUs
KOMIUIEKCOB Ha UX 0a3se.

I1CK-1.4

CnocoOHOCTBIO pa3pabaThiBaTh
KOHKPETHBIC BAPUAHTHI PEIICHUS
npo0JeM Mpou3BOACTBA, MOJEp-
HU3aLUU U PEMOHTa aBTOMOOU-
Jeil U TPaKTOPOB , MPOBOIUTH
aHaJIM3 JTHX BApUAHTOB, OCY-
[IECTBISATh  MPOTHO3MPOBAHHE
MOCJIECTBUM, HaXOIUTh KOM-
MIPOMHUCCHBIC DPEIIEHUsI B YyCIO-
BUSX MHOTOKPHTEPHAIBHOCTH H
HEOIPEeIEHHOCTH

3HATh. - KOHKPETHBIE BAPUAHTBI PEIIECHUS IIPO-
0J1eM MPOU3BOACTBA, MOJIEPHU3ALMN U PEMOHTA
HAa3E€MHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX
CpPEACTB, IPOBOJIUTh AHAIN3 JTUX BAPHUAHTOB,
OCYIIECTBIISATh NTPOTHO3UPOBAHUE, HAXOAMTH
KOMITPOMUCCHBIE PELLIECHUSI.

YMeTb: - UCIIOJIb30BaTh KOHKPETHBIC BAPUAHTBI
peleHus mpodsieM MPOU3BOJACTBA, MOAECPHHU3A-
LIMY 1 PEMOHTA Ha3€MHBIX TPAHCIIOPTHO-TEXHO-
JIOTUYECKHUX CPEJICTB, IPOBOJUTH AHAIM3 ITHUX
BapMaHTOB, OCYLIECTBJIATH IIPOrHO3MPOBAHMUE,
HaXOJUTh KOMIIPOMHCCHBIE PEIICHNUS.
BJIa/1eTh: - CIIOCOOHOCTBIO pa3padaThiBaTh KOH-
KpEeTHbIE BapUaHThl PEIICHUs MPoOJeM Mpou3-
BOJICTBA, MOJIEPHU3ALIMU U PEMOHTA Ha3€MHBIX
TPAHCIOPTHO-TEXHOJOTUYECKUX CPENICTB, MPO-
BOJAMTH aHAJIN3 ITUX BAPUAHTOB, HAXOAUTH KOM-
IIPOMUCCHBIE PELICHUS.




4. CTpyKTYypa U coliepKaHue TUCHUILINHBI

OO01mmast Tpy10€MKOCTh TUCIUTUIHHBI COCTABIISET 3 3a4ETHBIX CTUHUIIBI,
T.¢. 108 akagemuyeckux vaca (U3 HUX 54 dyaca — camocTosiTeIbHas paboTa CTY/ICHTOB).

Paznensr qucuummnel «MaTepuaioBeieHHe» U3y4aloTCs Ha BTOPOM Kypce.

YerBepThlii cemecTp: jeknuu — 36 yaco, jabopaTopHbie paboTel — 18 yacos, popma
KOHTPOJISI — K3aMEH.

CtpykTypa U coaepkaHue JUCHUIUIMHBI «MarepuanoBeeHne» Mo CpokaM U BHJIaM pa-
00TbI oTpaxkeHsl B [Ipunoxxenun 1.

Conep:xanue pa3iesi0B IMCHUUILIHHBI

Beoonasa uacmo
3HaueHUe ¥ 3a/1a4u Kypca MaTepuaioBeeHue. Pojib MaTepralioB B COBPEMEHHOM TEXHHUKE.
Kpurepun onenku u BeiOOpa MarepuaioB. PabOThl OTEUECTBEHHBIX M COBPEMEHHBIX YYEHBIX B
00J1acTH MaTepHajIoBeIcHUA. MaTepralioBeICHHEe, KaK HayKa, U3yJarolas CBOMCTBA MaTEPHAJIOB
B CBSI3M C X COCTaBOM U cTpoeHHeM. Kitaccupukanus MaTepuaioB.

Dusuxo-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos

OcHOBHBIE TIOHATHS O CBOWCTBAaX MaTepUaloB. TBEpIOCTb, MEXaHUYECKHE CBOMICTBA,
OIpeesieMble IIPA CTATUYECKOM PACTSHKEHUH, YIapHas BA3KOCTh. SIBICHHE XJ1aJHOJIOMKOCTH.
VYcTamocts MarepualioB, IPENEN BBIHOCIMBOCTH. I3HOCOCTOMKOCTh. XpymNKOe M BS3KOE
paspyienue. PaboTa 3apoxxieHus: U pacrpocTpaHeHUsl TpeUHbl. [IoHATHE O KOHCTPYKLIMOHHON
IIPOYHOCTH.

Tunsl cBsizel B TBEpAbIX Tejaax. MeTajulMuecKuil TUIl CBA3H. ATOMHO-KPUCTAJUIMYECKOE
CTpOECHUE METaUIOB. THIBl KPUCTAJUIMYECKMX PELIETOK, UX XapaKTepUCTHKH (mapamerp,
KOOPJMHAIIMOHHOE YMCJIO, TUIOTHOCTh YNAKOBKH), U30TPOMMS, aHU30TPOIMS, KBA3UHU30TPOIUSI.
ToveuHsle, TUHEHHBIE U TTOBEPXHOCTHBIE JE(PEKTHI, CTPOCHUE PEaJbHBIX METAJIOB U CIUIaBOB
(BakaHCWU, NUCIIOKAIMH, OJIOKM MO3aWK{, TPaHMIBI 3epHa). TeopeTwueckas M peabHas
IPOYHOCTh METAJIIOB, BIUsIHUE Ae(heKToB. [IyTH MOBBILICHUS TPOYHOCTH METAJLIOB.

Kpucrammmszanus MeTalioB INEepBUYHAs M BTOpUYHAsA. TepMOJMHAMHUYECKHE OCHOBBI
(a3oBbIX MpeBpaieHnii. KpuBble oXnaxaeHus, CTeNeHb MepeoXIaKIeHNs, PaKTOPbI, BIUSIOIINE
Ha TPOLECC KPUCTAIUIM3ALUU, CBS3b MEXKIY CTEIEHBIO MEPEOXJIAXKIACHUS, YHUCIOM LIEHTPOB
KPUCTANIU3AlMM U CKOPOCTBIO pOCTa KpHcTaioB. Bemuuuna 3epHa. MonuduiupoBaHue
xuakoro merasuia. [lomumopdHbie npeBpalieHus.

Teopus cnnagos

[TonsiTust o crutaBax. OnpeneneHne TEPMUHOB: CILJIaB, CUCTEMa, KOMIIOHEHT, (pa3a. TBepbie
pacTBOPBI, MEXAaHUYECKHUE CMECH, XUMUUYECKHE COCAMHEHUs. J(uarpaMmbl COCTOSIHHS JIBOMHBIX
CIUIaBOB, METOJbl UX MOCTpOoeHUs. JlmarpamMma COCTOSIHUSI NMpPU TOJIHOM HEPacTBOPUMOCTHU
KOMIIOHEHTOB B TBEPJIOM COCTOSHUU, C OTPAHUYCHHOW OJHOCTOPOHHEW PaCTBOPUMOCTHIO.
OnpeneneHnne XUMHYECKOro cocTaBa (a3 MpU HCIOIB30BAaHUHM MpaBUiIa KOHIIEHTPAILIUM.
HuarpaMma COCTOSIHHSI C TOJHOM pPAcTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH.
JennpuTHas JIUKBaIMs B TBEpIbIX pactBopax. [IpaBumiio ¢a3. [Juarpamma cOCTOSIHHS CHCTEM C
MIPEBPAIICHUEM B TBEPJIOM COCTOSHUU (YACTUUHBIA M TOJHBINA pacriaji OrpaHUYE€HHOTO TBEPIOTO
pacTBOpa, IBTEKTOMAHOE NpeBpanieHue). CBsI3b MEXIY CTPYKTYpPOU CIljiaBa, ONpPEAENIIeMOn Mo
IUarpaMMe COCTOSIHAST M CBOWMCTBaM CIutaBa. Jlmarpamma COCTOSIHHSI KEJIe30-IIEMEHTHT.
XapakTepucTUKU KOMIIOHEHTOB.
CTpyKTypHBIE CcOCTaBismOmMe W (a3pl Ha auarpamme kene3o-neMeHTUT. CyIHOCTh
ABTEKTUYECKOTO M 3BTEKTOMAHOrO mpeBpaimleHuid. [lpumeHeHne mnpaBuia KOHUEHTpaUud u
npasuiia a3 Ha AUarpaMMe Keje30-IIeMEeHTHUT.



BnusiHue yrieponia U MOCTOSHHBIX ITpUMecel Ha cBoiicTBa cranu. Kiaccudukanus cramnei
0 crnoco0y MpPOU3BOJACTBA, HA3HAUEHHIO M KadecTBY. MapKUpOBKa YIJIEPOJIUCTBIX CTaleH.
JluctoBble cTamu Uid XOJIOAHOM IITAMIIOBKHM, aBTOHOMHbIE CTaqu. OCHOBHbBIE TEXHMUYECKHE
tpeboBanus o 'OCT nmns cranei.

Uyrynsl ¢ rpaduToM, NOJOBHHYAThIE M Oenble. BiusHUEe CKOPOCTH OXJaXIEHUS U
XMMHYECKOI'0 COCTaBa 4YyryHa Ha cTpykrypy. OtOen uyrynoB. CTpykTypa, CBOMCTBa, 00jgacTu
IIPUMEHEHUs U METOJbl IOJYYEHHs CEpBIX, KOBKMX M BBICOKOIIPOYHBIX YyI'YHOB. MapkupoBka

YYT'yHOB.

Haknén u pekpucmaniusayus

BrnusHue miactuyeckoil nedopMaiiii Ha CTPYKTYpY M CBOWCTBA METaUIOB. MexaHHU3M
IUTACTHYECKOW JeopMaliii MOHO-M  TOJMKPUCTA/UIOB. Pa3MHOXEHHE JUCIOKAIUi Tpu
wiactuyecko  pedopmarnuu. Haknén  npo0bro, o0paboTka posukamu. [IpuMeHeHue
MMOBCPXHOCTHOI'O HAKJICTIA B MAIIMHOCTPOCHUHU. BOSBpaT, IIOJIMTOHU3aIus. HepBI/I‘-IHaSI u
cobuparesibHasl peKpucTatk3anusi. XouoaHas u ropsdas naedopmanus. TepMomexaHudeckast
obOpaboTka

Tepmuueckasn u xumuxko-mepmuueckasn oopadomxa

Teopus mepmuueckoti oopabomku

Buner Tepmuueckoii o6pabotku craneii. [IpeBpamienust npu HarpeBe ctanu. Poct 3epHa
ayCTeHHTa, HACIIEJICTBEHHOE M JCWCTBUTENBHOE 3epHO B cTaimu. lleperpeB u mepexor.
[IpeBpalieHrie aycTeHUTa TpPU HENPEPHIBHOM OXJaXKICHHH. JluarpaMma H30TEPMHUUYECKOTO
npeBpamieHust aycTeHura. llepnautHoe mpeBpamieHne. MapTEHCHTHOE TPEBPALICHUE M €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 JICTHPYIOIIMX 3JEMEHTOB, pa3Mepa 3epHa ayCTEHHTa, HEPacCTBOPUMBIX KapOHWIIOB U
BKIIIOUEHUH. MeToKa onpeieNieHus: KpUTHIECKOTo IMaMeTpa 1o JuarpaMmme IpoKaaTuBaeMOCTH.

Texnonozus mepmuieckou 0opabomxu

OO0mras xapakTepUCTHKA MPOIECCOB TepMUudeckoi 0opadoTku. Oxur I poga 6e3 dazoBoit
MepeKpUCTaAIN3alnU. PeXXxUM OTKUTa peKpacTalIn3aIiu.

Orxur Il pona ¢ hazoBoit nepekpucTauM3aueit: s yaydieHus 00padaTsIBaeMOCTH, JJIs
u3MenbueHus sepHa. Chepouausaius, OTXKUT — TOMOTeHHU3AIs, HOpMaTu3aIusl.
N3oTepmMuyeckuii OTKUT.

3akanka cranu. OCHOBHBIE MapaMeTphl Mpoliecca: TeMIepaTypa HarpeBa, JIUTEIbHOCTh
HarpeBa, CKOpOCTh oxJjaxiaeHus. OCHOBHBbIE TpeOOBaHMSA K 3aKaJOYHBIM cpernam. MeTomabl
3aKaNKU: TPOCTas, TNpPEepbIBUCTas, CTyHeHuaTas H u3oTepMmuueckas. JledekTol 3aKaiku:
oOpa3zoBaHue TpeIuH, nedopmalus, OKHCIeHHEe U 00€3yriIepoKUBAaHUE TTOBEPXHOCTH, METOIbI
00pBHOBI C HUMHU.

OcHOBHBIE TIapaMETpBl MPOIECCOB OTIYCKa YTIIEPOAMCTHIX W JIETUPOBAHHBIX CTaJei.
OOpaboTka xonogoM. BnusHHe 3akalkd M OTIycKa Ha MEXaHWYEeCKHEe CBOWCTBA CTalIH.
Vaydmenue cranm.

[ToBepxHOCTHAs 3aKalika, BUIBI U 001aCTH TPUMEHEHUS.

Xumuko-mepmuyeckas 0opabomka
@u3nyecKkue OCHOBBI XHUMHUKO-TEPMUYECKOW OOpaOOTKH, MOHATHE O KodduuueHTe
muddys3un. LlemMeHTanus, peXMMbl HACHILEHUS M MOCIEIYIOUIMX TePMHUECKOW 00paboTKu
VIIEpOAUCTBIX M JIETUPOBAaHHBIX  CTajlield, BHUIBI Mpolecca, O0O0JacCTH NPUMEHEHUS.
HutpouemenTanus, BUIsI porecca, pexkuMsbl, 0061actu npuMeneHus. Ilpumenenue atmocdep ¢
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ABTOMATHUYECKUM DPETYIUPOBAaHUEM IOTEHLUUANA yriepoja [uid Ipolecca LEMEeHTAluu |
HHUTPOIIEMEHTAIHH.

AzotupoBanue cranu. Crand Ais a30THPOBAHHUSA, PEKUMBI UX TEPMHUUYECKOH 0OpaboOTKH,
obyacTh TpuUMeHeHHs mporecca. [Ipomecc HHU3KOTEMIEpaTypHOrO Ta30BOTO U JKUAKOTO
A30TUPOBAHUS, UX OCOOCHHOCTH M 00JaCTH TPUMEHEHUSI.

HoBele MeTO 161 XUMHKO-TEpMHUYECKOl 00paboTku. JlazepHoe jgerupoBaHue.

Koncmpykuuonnbte U UHCMPDYMEHRMAIbHbIE Mamepuaibl

Koucmpykyuonnvle necuposannvie cmanu 00we20 Ha3HaA4eHus.

@®a3pl, 00pa3yeMble JIETUPYIOUIMMH 3JIEMEHTAaMU B CTalsAX. BiusHue nerupyroummx
3JIEMEHTOB Ha NOJUMOp(U3M Kele3a, Ha CBOMCTBa ¢eppuTa U ayCTeHUTa. BiusiHue 1erupyrommx
AJIEMEHTOB Ha KMHETHKY M30TEPMHUYECKOIO IMPEBPALLEHUS ayCTEHUTa. BiMsHuUE Jerupyrommx
3JIEMEHTOB HAa MAapTEHCUTHOE IMpEBpallleHUe W NpeBpalieHue mnpu oTtnycke. (OCHOBBI
palMOHAIbHOIO JIETUPOBAHUS CTAJIU U POJIb OTAEIbHBIX JIETUPYIOLIMX 31eMEHTOB. OcoOeHHOCTH
TEPMHUECKON 00pabOTKH JIETMPOBAHHBIX CTaJICH.

Knaccugukarusi 1erupoBaHHBIX CTaled MO CTPYKType B HOPMAJM30BAHHOM COCTOSHUH
(mnarpamma ['mite). MapkupoBKa JETUPOBAHHBIX CTalieil, UX MPEUMYIIECTBA [0 CPABHEHUIO C
yriaepoaucTbiMi. JleeKThl JernpoBaHHBIX cTaliei (muQepHbId U37I0M, (IIOKEHBI, OTIYCKHAs
XpynKocTh). OCHOBHbIE TPEOOBAHHUSA K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTajisiM 1o ['OCT.

HHcmpyMeHmaﬂbele mamepuaivl

I/IHCTPYMGHTEL]H)HI)IG YJIICPOAUCTBIC U JICTUPOBAHHBIC CTAJIW JIA PCXKYHICIO NHCTPYMCHTA,
COCTaB, MapKHPOBKa, TEPMHUYECKast 00pabOoTKa U 00JacTH MPUMEHEHUS.

beicTpopexyias craib, cocTtas, CBOHCTBa. PexxnMbl TepMudeckoil oOpaboTkH, 00sacTu
npuMeHeHus. OcHoBHble TpeOoBanus o ['OCT k cransam Juis pexxyLiero HHCTpyMEHTa.

[ItamMmioBBIe CTaMHM JJIsi XOJIOJAHOTO W ropsdero jaedopmupoBanust cramm. Crand st
U3MEPHUTEIBHOTO HHCTPYMEHTA.

TBep/ible TOPOIIKOBBIE CILIABBI ISl PEXKYILET0 HHCTPYMEHTA.

Kepamuka. CBepXTBep/ble MaTepUabl.

Cmanu u cniagvl ¢ 0coObIMU CBOUCMBAMU

Bricokonpounsbie cTanu. MapTeHCUTHO-CTaperonie KOHCTPYKIIMOHHBIE CTalli, HX COCTaB,
PEKUMBI 00pabOTKH 1 0OJIACTH IPUMEHEHHUSI.

CmnaBel ¢ 0cO00 BBICOKOH HM3HOCOCTOMKOCTBIO, COCTaB, MapKHPOBKA, TepMHUYECKas
00paboTka U 06J1aCTH IPUMEHEHHS.

HeprxaBeromme XpoMUCTBIE B XPOMOHHUKEIEBEIE CTAIN, COCTaB, MAPKHUPOBKA, TEPMHUUYECKAs
00paboTKa U 06JaCTH IPUMEHEHUSI.

XKaponpounsie cranu u cruraBbl. OCOOCHHOCTH TIOBEICHUS CTAIM TIPU HAarpy3KaxX B 00JIaCTH
BBICOKHX TEMITEPaTyp, Mpees JTUTEIbHOW MPOYHOCTH, MPEAe NOI3Y4ecTH. THITOBBIE CIIaBHI,
COCTaB, CTPYKTypa, TepMooOpaboTKa, CBOMCTBA M 00IACTH MPUMEHEHHUS.

CrutaBel ¢ 3aJaHHBIMU (PU3MYECKUMH CBOWCTBaMH. MarHMUTOMSTKHE M MarHUTOTBEP.IbIC
CIIaBHI.

l[eemeze memallivl U CNjidesbl

Mens u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBSHHCTHIC, KPEMHHCTBIC, aTIOMHHHUEBEIC,
OepuIIOBBIE; COCTaB, 00MacTu MpuMeHeHus. CriaBbl CBUHIIA U 0J10Ba. baOOUTHI, CBUHITOBUCTHIE
OpOH3BI, AJIOMUHHUEBBIE TOIINITHUKOBBIE CIUIABBI JIJISl JBUTATeNie BHYTPEHHErO CrOpaHus,
TPUMETAJUIMUECKUE MOAIIUIMHUKA. AJIIOMUHUNA U ero cBoiicTBa. JIMTeliHbIE amtOMUHUEBBIE
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 00J1ACTH IPUMEHEHUS.

Komnosuyuonnvie mamepuanwvi

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
MmatepuanoB. @enonpopMabaeruaHas, SIOKCUAHAS U KpeMHUHOpraHuyecKas MaTpulLa
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.
IlepcnekTHBBI IPUMEHEHHSI KOMIIO3UTOB B aBTOCTPOCHHUH.

Hanomarepuaisl. I'eomerpuueckne napaMerpsl HaHoyacTull. [losydyeHnne, npuMeHeHue.

Texnuko-3KOHOMUUECKUIL 6b100P MAMEPUATA U MEXHOTIOZUU €20 YRPOUHEHUA
OCHOBBI pallMOHAJILHOTO BBIOOpa MaTepuaia u MeTojia ypouyHeHus. [IpuunHbl CHUKEHUs
paboTOCIIOCOOHOCTH MaTepHualla: yCTaIOCTHOE Pa3pylLIeHUEe, XPYIIKOE pa3pyleHHe,
(GPUKIMOHHBIN U3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAs YCTaJIOCTh, (PPETTHUHT — KOPPO3HUs,
CXBaTbIBaHUE U 3a€IaHNE IOBEPXHOCTEN TpeHUs. Marepuaiibl 1 METObI UX YIPOYHEHMSI IIPU
Pa3IUYHBIX BUJIAX HArpy3KH JIeTaleH.

5. O6pa3oBare/ibHbIe TEXHOJOTHHU

Metoauka npenosaBanus AMCUUILINHBI «MaTepruaaoBeieHue» U pealn3anysi KOMIETEHT-
HOCTHOT'O ITOAXOAA B M3JI0KEHWH M BOCIPHUATUH MaTepuasa MpeayCMaTpHUBAET UCIIOJIb30BaHUE
CJIEAYIOIIMX AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBENEHUS TPYIMIIOBBIX, UHIUBUIYaJIbHbIX,
ayJUTOPHBIX 3aHATUH B COYETAHUU C BHEAYTUTOPHOU paboTOM C 11eNbi0 (POPMHUPOBAHUS U Pa3BU-
THUS TPO(ECCUOHATBHBIX HABBIKOB 00YYaIOLIHXCS:
- 3aluTa U UHIUBUAYaIbHOE OOCYKIEHHE BBIIOIHAEMBIX TAoOB Ja00paTOpHBIX padoT;
- OpraHu3aiys U IpoBeJleHHe TEKYIEro KOHTPOJIS 3HaHUH CTYJeHTOB B (popMe OIaHKOBOTO
TECTUPOBAHUS;
- HCIIOJIb30BaHUE JIIOBBIX U POJIEBBIX UIDP, Pa300p KOHKPETHBIX CUTYaIIHA;
- IpOBEJEHHE KOHTPOJIBHBIX padoT;

Y nenbHbI Bec 3aHATUN, TPOBOJUMBIX B MHTEPAKTUBHBIX (popMax, ONpesesieH rI1aBHOM 11ie-
7610 00pa30BaTEILHON MPOrPaMMBbl, 0COOEHHOCTHIO0 KOHTHHICHTA 00YYAIOLINXCS U COJIEpKAHUEM
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JOUCIHUTITIINHBI ((MaTepI/IaHOBC,Z[eHI/IC» 1 B ICJIOM IO JUCHUIIJNIMHE COCTAaBJISACT 50% ay,Z[I/ITopHBIX
3aHATUN. 3aHATHS JIEKIIMOHHOTO THMA COCTaBIAIOT 33% OT 00beMa ayTUTOPHBIX 3aHATHH.

6. OueHoYHbBbIE CPeCTBA /ISl TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH, IPOMEKYTOUHOM aTTecTa-
MU 110 UTOraM OCBOEHMS TUCHUILTHHBI U Y4eOHO-MeTOIN4YeCKoe o0ecreyeHne CaMmoCTOsI-

TeJbHOUH PadoThI CTYJI€HTOB

B npouecce 00y4eHNs HCIONB3YIOTCS CICIYIOLINE OLIEHOUHbIE (POPMBI CAMOCTOSATEIILHON
paboThI CTYAECHTOB, OLIEHOYHBIE CPEJICTBA TEKYILLETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHBIX

aTTECTaIlUU:

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOUHOMN aTTeCTAlluU MPOBOJATCS O Ceay-
IOIIUM KPUTEPUSIM;
- OTBETHI CTYJCHTA Ha BOMPOCHI KapT TEKYIIEr0 KOHTPOJIS;
- 3amuTa 1abopaTOpHBIX padoT;
- BBINOJHEHUE KOHTPOJIBHBIX padoT.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB JJIfA POBeeHNs IPOMEKYTOYHOMH aTTecTAlMU 00yUYaro-

IMXCS M0 JUCHUILINHE (MOAYJII0)

6.1.1. Ilepedyenp KOMIIETEHLIM € YKa3aHUEM 3TaroB UX (OpMUPOBaHMS B IIPOLIECCE OCBOEHHUSI 00-
pa30BaTeNbHON IPOTrPaMMBI.

B pe3ynbrare ocBoeHUS TUCIUATUINHBI (MOAYIIS) (GOPMHUPYIOTCS CIIECAYIONINE KOMIICTCHIIUHN:

Kon xomme- B pesyabTare ocBoeHus1 00pa3oBaTeJbHOM POrpaMMbl 00y4aroIuiics
TeHUHH J0JI2KeH 00/1a1aTh
OK-7 ['oTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpealM3allluM, HCIOJIb30BAaHUIO TBOpYE-

CKOT'0 MOTEHIMaja

IICK-1.2 CrocoOGHOCTBIO TPOBOUTEH TEOPETUUYECKUE U IKCIIEPUMEHTAIIbHBIC HAYYHBIC UC-
CJIEJOBAHMSI 10 MTOMCKY U MPOBEPKE HOBBIX MJIEH COBEPIIEHCTBOBAHUS aBTOMO-
Ousielt 1 TpaKTOpOB

I[ICK-1.4 CriocoOHOCTHIO pa3padaTbiBaTh KOHKPETHBIE BAPUAHTHI PELICHHS podeM Ipo-
M3BOJICTBA, MOJIEPHU3ALIMU U PEMOHTA aBTOMOOMIIEH M TPAKTOPOB , IPOBOAUTH
aHaJIM3 ATUX BapUaHTOB, OCYILECTBIATH IPOTHO3UPOBAHUE MTOCIIEACTBHI, HaXo0-
JIUTh KOMIIPOMHMCCHBIE PEIIECHUS B YCIOBHUSIX MHOTOKPUTEPUAIIBHOCTH U HEOTIpE-
JIEJIEHHOCTH

B mporiecce ocBoeHus 06pazoBaTeNbHON IPOrpaMMbl JAHHBIE KOMIIETEHIIUHU, B TOM YHUCJIE
WX OTJIEJIbHBIE KOMIIOHEHTHI, ((OPMHUPYIOTCS IMOITAITHO B X0JI€ OCBOCHUST 00YJAIOIIIUMUCS TUCITU-
TUTHH (MOJTyJelt ), MPaKTUK B COOTBETCTBUU C YU€OHBIM IJIAHOM U KaJeHAapHBIM TpadukoM yded-

HOI'0 mpouecca.

6.1.2. Onncanue noka3aresje 1 KpuTepueB OLICHUBAHUA KOMIIeTeHIMi, popMupye-
MBIX IO UTOI'aM OCBOCHUSA NUCIHHUIIJIUHDBI (MO[[y.]Iﬂ), OInMCaHue NIKaJ OlICHUBAaHUA.

[ToxazareneM olleHMBaHUS KOMIETEHIIUN Ha Pa3JIMYHBIX 3Tanax ux (OpMUPOBAHUS SIBISIETCS
JOCTH)KEHUE 00YUYaIOIIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHHS MO JUCHUIUIMHE (MOYJIIO).

OK-7 - 'oTOBHOCTH K CaMOpPa3BUTUIO, CaMOpCain3alliu, UCIIOJIb30BAHUIO TBOPUCCKOTO IMOTCHIIMAJIA.




3HATB: METOIbI
M CIIOCOOBI ca-
MOPa3BUTHUSA U
camopealinza-
LM C UCIIOJIB30-
BaHHWEM TBOpYE-
CKOTI'O IIOTCHIIU-
ana.

OOyyarommumiics se-
MOHCTPUPYET TMOJ-
HOE OTCYTCTBUE
WIH  HEIO0CTaTou-
HOE€ COOTBCTCTBHUE
CIeAyIUMX 3Ha-
HUH. METOIOB WU
Croco0oB caMopas-
BUTHS U camopea-
JIM3allMU C UCITOJIb-
30BaHUEM TBOpYE-
CKOr'0 IOTEHIHANIA.

OO0yyvarommiics JIEMOH-
CTPUPYET HEIMOJIHOE COOT-
BETCTBHE CIEAYIONINX 3HA-
HUI! METOJIOB U CIOcO00B
CaMOpa3BUTHSI U caMopea-
JU3alUUd  C HCIOJIb30Ba-
HHUEM TBOPYECKOTO MOTEH-
nuana. JlomyckaroTrcs 3Ha-
YUTENbHBIC OIIUOKH, IMPO-
ABIIETCS HEeJ0CTaTou-
HOCTb 3HaHH, MO pALY IO-
KazaTesneu, oOydJaronuics
UCIIBITHIBACT  3HAYMUTEIIb-
HBIE 3aTPYAHEHHS] K CaMo-
Pa3BUTHIO, caMopeaau3a-
U, HCIIOJIb30BaHUIO
TBOPYECKOTO MOTCHIHAA.

OOyuarommiics Je-
MOHCTpUpPYET 4a-
CTHYHOE COOTBET-
CTBUE CIIEYIOIIUX
3HAHUN. METOJOB U
crocoboB camopas-
BUTUS H caMopea-
JU3alUU C UCIONb-
30BaHHEM TBOpYE-
CKOTO MOTEHIHAaIa,
HO  JOIyCKAIOTCs
HE3HAYUTeNIbHbIC
OIIMOKU W 3aTpy-
HEHUS TpU Camo-
pa3BUTUU U CaMO-
peaiMzaliu ¢ HC-
MI0JIb30BaHUEM
TBOPUYECKOTO
TEHIUAJIA.
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OOyuarommmiics
J€MOHCTpPHU-
pyeT ToJHOoe
COOTBETCTBHUE
CIICTYIOIIINX
3HaHWI: METO-
JIOB U CIIOCO-
00B camopas-
BUTHS U CaAMO-
peanuzanuu ¢
HCIIOJIb30Ba-
HUEM TBOpYE-
CKOTO TIOTEH-
1uana, CBo-
001HO orepu-
pyer npuodpe-
TEHHBIMH 3Ha-
HUSIMU.

ymemp: TpUME-
HATb METOILI H
CIIOCOOBI  CaMo-
pasBUTHI H ca-
MOpeaTu3aIi ¢
HCIIONIB30Ba-
HUEM  TBOpYE-
CKOr0 IIOTEHIH-
ana.

OO6yuaromuiicss He
yMeeT WM B HEJO-
CTaTOYHOM cTe-
MEHU YMeeT IIpa-
BUJIbHO NPUMCHATDH
METO/JIbI U CIIOCOOBI
CaMOpa3BUTUI U
camopealu3aluu ¢

HUCITIOJIB30BaAHHUEM
TBOPYCCKOT'O 10~
TCHIIMAJa.

OOyuaromuiics JIEMOH-
CTPUPYET HEMOIHOE COOT-
BETCTBHUE CIICTYIONINX yMe-
HUN: TPaBWIBHO MpHUMeE-
HATb METOJABl M CIIOCOOBI
CaMOpa3BUTUS U caMoOpea-
JTU3alid  C  HCIIOJIb30Ba-
HUEM TBOPYECKOTIO MOTEH-
nurana. Jlomyckarorcs 3Ha-
YUTENbHBIE OIIMOKH, 00Y-
YaIOMIMICSI ~ WCTIBITHIBACT
3HAYUTENbHbIE 3aTpyIHe-
HUS TPU CaMOPA3BUTHH U
camopeanu3alil C  HC-
MOJIb30BAHNUEM TBOpYE-
CKOT'O TIOTEHIIMAA.

OO6yuatromuiicst jie-
MOHCTPUPYET Ya-
CTUYHOE COOTBET-
CTBHUE CIEAYIOIINX
YMEHUU: IIpa-
BUJILHO BBIOMPATH
METOBI ¥ CITOCOOBI
CaMOpa3BUTHUS U
caMmopeau3aluu ¢
HCIIOJIb30BaHUEM
TBOPYECKOTO T10-
TEHIIMaIa. Y MEHHUS
OCBOEHEI, HO JI0-
MyCKAITCS HE3HA-
YUTENbHBIC
OIIMOKH, HETOYHO-
CTH, 3aTPyTHEHUS
IpU OpraHU3aluu
CaMOCTOSITEILHOU
paboThI epeHoce
YMEHUI Ha HOBBIE,
HECTaHJapTHbBIE CU-
Tyaluu.

OOyuarormmiics
JIEMOHCTPH-
pyeT  TOJIHOE
COOTBETCTBUE
CJIETYIOLIUX
YMEHMH: IIpa-
BWJIBHO MpPUMeE-
HATb METOALI U
CII0CcOOBI camo-
pa3BUTHS U Cca-
MoOpean3aIuu
C HCIIOJIb30Ba-
HHUEM TBOpYE-
CKOTO IIOTCH-
mana.  Cso-
0OIHO BIAJEET
npuoOpeTeH-
HBIMH YMEHU-
SIMH,  TIpUMe-
HAET UX B CUTY-
alMsax  IOBELI-
IIEHHOM CJIOXK-
HOCTH.

BJIa/IeTh: METO-
JaMH | CIIOCO-
Oamu camopas-
BUTHUS U caMope-
aITM3aIiy C UC-
MOJIb30BaHUEM

OO6yuarommiicst He
BJIaJICeT WIM B He-
JIOCTAaTOYHOM CTe-
NIEHH BJIaJIeeT Me-
TOJIAMH U CTIOCO-
6aMu caMopa3BU-

OOyuarommiics BiaaeeT
METOAaMH U crocodamMu
CaMOpa3BHTHS U camopea-
JIA3aIHUU C UCIIOIb30Ba-
HUEM TBOPYECKOTO MTOTEH-
1uana, JoMyCKalTCs 3Ha-

OO6yuaromumiicst ya-
CTHUYHO BJIAJICET
METOJaMH U CIIOCO-
O0amu caMopa3Bu-
THS U CaMOpealTi-
3aIMH C UCTIOIB30-

OO6yuarommiics
B IIOJIHOM OOBb-
e€Me BJIaJIEET
METOAAaMH U
crocobamu ca-
MOPa3BUTHS U




TBOPUYECKOTO MO~
TeHIMana.

THUSl U cCaMOpealu-
3allUH C UCTIOJIb30-
BaHUEM TBOpYE-

CKOT'0 MOTEHIIMAJIA.

YUTENbHBIC OIUOKHU, TIPO-
SIBJIIETCS HEJOCTATOY-
HOCTb BJIaJICHUS HAaBbI-
kamu. OOy4Jaronuics rc-
MBITHIBAET 3HAYNTEIILHBIE
3aTPyAHECHHS TIPH PUMeE-
HEHHMH HAaBBIKOB B HOBBIX
CUTYaITUsX.

BaHHEM TBOpYE-
CKOT'0 TTOTCHIIHAIIA,
HaBBIKH OCBOEHBI,
HO JIOITYCKAITCS
HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHO-
CTH, 3aTPyTHEHUS
IIpH TIEPEHOCE yMe-
HUM Ha HOBBIC, HE-
CTaHJapTHBIC CUTY-
allHH.

camopeanusa-
MM C MCIIOJIb-
30BaHUEM
TBOPYECKOTO
MOTEHI[KAa,
CBOOOJTHO TIPH-
MEHSIET Oy~
YEHHBIE
HaBBIKU B CH-
TyaIusiX MOBBI-
IIEHHOH CIIOX-
HOCTH.

[1CK-1.2 - CrtocoGHOCTHIO MPOBOUTH TEOPETUYECKUE U SIKCIIEPUMEHTANIbHBIE HAYYHBIE UCCIIEIOBAHUS 110
MOUCKY U IPOBEPKE HOBBIX UEH COBEPIICHCTBOBAHMS aBTOMOOMIIEH U TPAKTOPOB.

3HamMb. METOJbI
MIPOBEJICHUS TCO-
pEeTUYECKUX U
AKCIIEPHUMEH-
TaJIbHBIX ~Hay4-
HBIX HCCIIE/IOBa-
HUU TI0 TIOUCKY U
MMPOBEPKE HOBBIX
UJIe COBEpILICH-
CTBOBaHHUSA 000-
PYAOBaHUS U CO-
3JaHHS KOM-
IUIGKCOB Ha UX
Oaze.

OOyuvaromumiics He
BIIQJICCT WJIA B HE-
JOCTaTO4YHON CTe-
MIEHU BIIAZICET Me-
TOJBI TPOBEACHUS
TEOPETUYCCKUX U
AKCIEPUMEHTAITb-
HBIX HAy4YHBIX HC-
CIICZIOBAHUIA 110 T10-
HUCKYy W TIPOBEpKe
HOBBIX UJICH COBEp-
IIICHCTBOBAHUS
obopynoBaHus |
CO3/TaHHUS KOM-
TJIEKCOB ux
Oase.

Ha

OOyuyaromumiics  BiajeeT
METOaMH MIPOBEICHUS
TEOPETHUYECKUX U SKCIEPH-
MEHTAJbHBIX HAay4YHBIX HC-
CJE€I0BAHMI IO TOUCKY U
MIPOBEPKE HOBBIX HJIEH CO-
BEPILIEHCTBOBAaHUS 000pY-
JIOBAHUSA U CO3JaHUS KOM-
IUIGKCOB Ha MX 0ase, 10-
MyCKAIOTCSl 3HAYUTEIIbHBIC
OIIMOKHU, TPOSBISETCS He-
JIOCTAaTOYHOCTh  BJIAJICHUS
HaBbIKaMH 110 Py MOKa3a-
teneit, OOyyaromuics uc-
MBITHIBAET 3HAYUTENIbHbBIC
3aTPYyHEHHUS TIPU TIPUMeE-
HEHUU HaBBIKOB B HOBBIX
CUTYaITUsX.

OOyuaromuiica ya-
CTUYHO BJIaJICCT ME-
TOJIaMU  TIPOBEJIC-
HUS TCOPETHUYCCKUX
U KCIIEPUMEHTAIIb-
HbIX Hay4YHBIX HC-
CJIEIOBAHMM I10 I10-
UCKY U IPOBEpKE
HOBBIX HJICH COBep-
IIICHCTBOBAHMS
o0opynoBaHUS |
CO3JaHUsI KOMILJICK-
COB Ha wux 0a3se,
HaBBIKH OCBOEHBI,
HO  JIONyCKAroTCs
HE3HAYUTEIILHBIE
OIIMOKH, HETOYHO-
CTH, 3aTpyTHCHUS
opu  aHaTUTHYe-
CKHX  OllepaiusXx,
IIEPEHOCE  YMEHHUMU
Ha HOBBIE, HECTaH-

OObyuarommmiics
B IIOJJHOM O0B-
eMe  BJaJeeT
METOJaMH IIpo-
BEJICHUS TEOpE-
THYECKUX 51
IKCIICPUMECH-

TaJbHBIX Hay4-
HBIX HCCIEI0-
BaHUM MO TIO-
UCKYy W TIpO-
BEpKE  HOBBIX
uuaeu COBEp-
[IEHCTBOBAHMS
o0opyaoBaHUs
u CO3/TaHMS
KOMILJICKCOB Ha
nx 0Oase, CBO-
001HO mMpuUMe-
HSET TOJTyYeH-
HbIE HABBIKU B
CUTYaIusIX II0-

JapTHBIE CUTYallUU. | BBIIICHHOMN
CIIO’KHOCTH.
ymemyp: tnpume- | OOyuaromuiics He | OOyJaronuics neMoH- | O0yuatomuiicst ae- | O0yuaromuics
HATH  METOJBI | yMEET UM B HEJIO- | CTPUPYET HEMOIHOE COOT- | MOHCTPUPYET 4Ya- | IEMOHCTPH-
MIPOBEJICHUS TE€O- | CTATOYHOM CTe- | BETCTBHUE CIEAYIONINX YMe- | CTHIHOE COOTBET- | pyeT  TOJHOE
pPeTUYECKUX W | IEHU YyMEeT TMpHU- | HUil: MPUMEHITh METOJBI | CTBHE CIEAYIONIUX | COOTBETCTBHE
DKCIIEpUMEH- MEHATH METOABI | MPOBEJCHUSA  TEOpETHYE- | yMEHUM:  IPHUME- | CIEIYIOLIUX
TaJbHBIX HAy4- | MPOBEACHUS TEOpEe- | CKUX W OKCIEPUMEHTANb- | HATh METOJbl MPO- | YMEHUU: TMpH-
HBIX HCCJICOO0BA- | THYCCKUX H OKCIIC- | HBIX HAYYHBIX HCCJIICOOBA- | BEACHHUA TCOPCTU- | MCHATH ME-
HUH 10 MIOUCKY U | PUMEHTAIBHBIX HUH 10 TIOUCKY U TIPOBEPKE | YECKUX U JKCIEpHU- | TOABI MPOBEe-
IMPOBEPKE HOBBIX | HAYYHBIX HCCICOO- | HOBBIX H}Ieﬁ COBCPUICH- | MCHTAJIBHBIX HAay4- | HUA TCOPECTU-

BaHUH MO IMNOUCKY 1

CTBOBAHUA O60py,Z[OBaHI/I$I

HBIX HCCICIOBAaHMI
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HUjicil COBEpIIICH-
CTBOBaHHUA 000-
PYIOBaHUA U CO-
3JaHUS KOM-
IUIEKCOB Ha HX
Oaze.

IIPOBEPKE  HOBBIX
UJIel  COBEpIIECH-
CTBOBaHHS 000pPY-
JIOBaHUSI M CO3Ja-
HHAS  KOMIUIEKCOB
Ha ux 0Oase.

Y CO3JaHNS KOMILICKCOB Ha
ux Oaze. JlomyckaroTcs
3HAYUTEIbHBIC  OILIMOKH,
MIPOSIBJISIETCS.  HEAOCTATOY-
HOCTb YMEHUU, IO PAAY NO-
KazaTtesneu, oOydJaronuics
HCIBITEIBACT  3HAYMTCIIb-
HBIE 3aTPYAHEHUS TIPH OTIe-
PUPOBAHUU YMEHUSIMU TIPU
WX MepEeHOCE Ha HOBBIC CH-
Tyaluu.

MO TIOHUCKY W TIPO-
BEPKE HOBBIX HJIEH
COBEpPIIIEHCTBOBA-

HUS 000pYyTOBaHUS
M CO3JaHus KOM-
IIJISKCOB Ha UX 0a3e.
VYMeHHUSI OCBOCHEIL,
HO  JIOMYCKalOTCA
HE3HAYUTECIIHHEIC

OIIMOKH, HETOYHO-
CTH, 3aTpyJIHEHUS
npu aHaJIUTHYC-
CKHX  Omeparusx,
nepeHoce yMEHUH
Ha HOBBIC, HECTaH-
JApTHBIC CUTYAIIHH.

YECKUX M DKC-
MepUMEHTab-
HBIX Hay4YHBIX
HUCCIIETOBAaHUN
[0 TIOHUCKY U
MIPOBEPKE  HO-
BBIX HJIEH CO-
BEpIIICHCTBOBA-
HUS 000pYyI0-
BaHHA U CO37a-
HUS KOMILIEK-
COB Ha HX Oase.
CB000OIHO oOI1E-
pupyeTr npuoo-
PETCHHBIMU
YMEHUSMH,
MPUMCHSICT WX
B CHUTyalusix
MMOBBIIIICHHON
CII0’KHOCTH.

é1a0ems: METO-
JaMH  TIPOBEJIC-
HUS TEopeThye-
CKHUX U JKCIEpH-
MEHTAaJIbHBIX
HAay4YHBIX HCCIIC-
JIOBaHWII 1O TO-
HCKY M TIPOBEPKE
HOBBIX HJEH co-
BEPIICHCTBOBA-
HUS 000pyHOBa-
HUS U CO3JaHHUSA
KOMIIJIEKCOB Ha
nx Oase.

OO6yuaromuiics He
BJIaJIEET WIIK B HE-
JIOCTaTOYHOI cTe-
[IEHH BJIaJICET Me-
TOJaMH TIPOBeEJIC-
HHUS TEOPETHYC-
CKHX W DKCIIepH-
MEHTAaJIbHBIX Hay4-
HBIX UCCICHO0BA-
HUU I10 TIOUCKY U
MTPOBEPKE HOBBIX
WJIeW COBEPILICH-
CTBOBaHHs 000py-
JIOBaHMS U CO3/1a-
HHS KOMILIEKCOB
Ha ux Oase.

OOyyaromuiicst Bnageer
METOJIaMU TIPOBEACHHUS
TEOPETUUYECKUX U IKCIEPU-
MEHTAIbHBIX HAyYHBIX UC-
CJIeTOBaHMIl MO IOUCKY U
MIPOBEPKE HOBBIX UJIEH CO-
BEPILIEHCTBOBAHUS 000pY-
JIOBAHWSI M CO3JJAaHHSI KOM-
IUIEKCOB Ha uX 0ase, 10-
MTyCKAIOTCS 3HAYUTEIILHBIC
OIINOKHU, MPOSBISETCS HE-
JIOCTaTOYHOCTh BIIAJICHHUS
HABBIKAMU TI0 PSIIy MOKa-
3areneid. O0yuaromuiics
WCIIBITHIBACT 3HAUNUTEb-
HBIC 3aTPyTHEHUS TIPH
MPUMEHEHUN HaBBIKOB B
HOBBIX CHUTYaI[HsX.

OO6yuaromuiics 4a-
CTUYHO BJIaJI€ET
METO/IaMH TIPOBE-
JICHUSI TEOPETHYC-
CKHX U DKCIIepH-
MEHTaJIbHBIX Hay4-
HBIX HCCIIEA0BaHUN
10 TIOUCKY U IIPO-
BEPKE HOBBIX HJICH
COBEpPIIICHCTBOBA-
HUS 000pYyTOBaHUS
A CO3JIaHUs KOM-
IJIEKCOB Ha UX
0Oa3e, HaBBIKA OCBO-
€HbI, HO JIOTyCKa-
FOTCSI HE3HAYNUTEIIb-
HBIE OLIMOKH, He-
TOYHOCTH, 3aTPY/I-
HEHUS TMPU aHAIU-
THYECKHUX OTepa-
USIX, TIEPEHOCE
YMEHUI Ha HOBBIE,
HECTaHJapTHBIE CH-
TyaIluH.

Obyuaromuiics
B IIOJIHOM O0b-
eMe BJIajeeT
METOIaMH
MIPOBEACHUS
TEOPETHUYCCKUX
1 DKCIICPUMECH-
TaJbHBIX HAy4-
HBIX UCCICHO-
BaHW MO T0-
HCKY U TIPO-
BEpKE HOBBIX
HJIel COBEP-
[IEHCTBOBAHHUS
o0opyaoBaHUs
U CO3JaHHs
KOMIIJIEKCOB Ha
nx 0aze, CBO-
001HO TIpUMe-
HSET TIOJTyYeH-
HBIE HABBLIKH B
CUTYaIUsIX I0-
BBIIIICHHOM
CJI0KHOCTH.

[1CK-1.4 - Crioco6HOCThIO pa3pabaThiBaTh KOHKPETHBIE BAPHAHTHI peLIeHHs Mpo0JIeM MPOU3BOICTBA, MO-
JIepHU3AIMH U PEMOHTa aBTOMOOMJIEH U TPAKTOPOB , MPOBOANUTH aHAJIM3 3TUX BAPHAHTOB, OCYILIECTBISATh
MIPOrHO3UPOBAHUE MMOCIEICTBUH, HAXOIUTh KOMIIPOMHCCHBIE PEIICHUS B YCIOBUSAX MHOTOKPUTEPUATIBHOCTH
U HEOTIPEIEIEHHOCTH.
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3Hamy: KOH-
KpeTHbIe BapHu-
aQHTBl  PEILICHUS

npo0JeM mpowus-
BOJICTBA, MOJIEP-
HU3aIMH U pe-
MOHTa  Ha3eM-
HBIX TpaHc-
MOPTHO-TEXHO-
JIOTHYECKUX
CpPeACTB, MPOBO-
IIMTh aHan3
3TUX BApUAHTOB,
OCYIIECTBIISTh
IPOTHO3UPOBA-
HUE, HaXOJUTh
KOMITPOMUCCHBIC
peIeHHUs.

OOyyaromumiics He
UCIIOJIb3YeT WU B
HEJI0CTaTOYHOMU

CTENIEHH  HCIIOJb-
3yeT KOHKpETHBIC
BapHaHTBl  pelle-
HUS TpoOsIeM mpo-
U3BOJICTBA, MOJIEp-
HU3alMlu U pe-
MOHTAa  HAa3€MHBIX
TPAHCIIOPTHO-TEX-
HOJIOTUYECKUX

CPEICTB, HE TIPOBO-
IUTh aHAJIU3 STHX
BapHaHTOB, HE OCY-
HIECTBISIET  MpPO-
THO3MPOBAHHUE, HE
HaXOJUT KOMIIPO-
MHCCHBIC PCIICHU .

OOyyaromuiicss ~ HCIOJIb-
3yeT KOHKpETHBIE BapH-
aHTBl pEHIeHUs MPodIEM
MPOM3BOJICTBA, MOJICPHHU-
3allMd ¥ PEMOHTa Ha3eM-
HBIX TPAHCIIOPTHO-TEXHO-
JIOTHYECKUX CPEJICTB, MPO-
BOJIUT aHAJIU3 ITHUX BapH-
AHTOB, OCYILECTBIISAET IPO-
THO3UPOBAHKUE,  HAXOJUT
KOMIIPOMUCCHBIE ~ pellie-
HUS, JIOMYCKAIOTCSl 3HAYU-
TEJIbHBIE OIIMOKH, TPOSB-
JSIeTCS.  HEJOCTaTOYHOCTh
BJIAJICHUSI HAaBBIKAMH TI0
psny mokasareneid. OOy4a-
IOIIHMIACS UCTIBITHIBACT 3HA-
YHUTEIBHBIC  3aTPYJAHCHUS
IIPY TIPUMEHECHUU HAaBBIKOB
B HOBBIX CHUTYAIIHsX.

OOyuvaromuiics ya-
CTHUYHO HCIIOJIb3YyEeT
KOHKPETHBIC BapH-
aHTBI pelieHus
mpobieM  Mpou3-
BOJICTBA, MOJICpHHU-
3allMd ¥ PEMOHTA
Ha3eMHBIX TpaHC-
MOPTHO-TEXHOJIO-
THYECKHX CPEJICTB,
MPOBOJUT  aHAIU3
3TUX  BapHaHTOB,
OCYIIECTBIISIET MPO-
THO3UpPOBaHHUE,
HaxXOJUT KOMIIPO-
MUCCHBIE pelleHus,
HO  JIOIyCKArOTCS
HE3HAYUTENbHbIC
OmuOKH, HETOYHO-
CTH, 3aTpyJHEHUS
npu  aHaJTUTHYe-
CKUX  OIepalusx,
IIEPEHOCE  YMEHHU
Ha HOBBIC, HECTaH-
JApTHBIC CUTYAIINH.

OOyuarommmiics
B IOJIHOM 00B-

EMC

UCIIOJIb-

3yeT KOHKpeT-
HbIC BapUAHTHI
pelIeHus Mpo-

e
BOJICTB

IPOM3-
a, Mo-

JNEpHU3ALUU U
peMoHTa

Ha3eMHBIX

TPaHCIIOPTHO-
TEXHOJIOTHYe-
CKUX CpEICTB,
MIPOBOJIUT aHA-
JIU3 3TUX Bapu-

aHTOB,

ocy-

IIECTBIISET
IIPOrHO3UPOBA-

HHE,

HaxoaguT

KOMITPOMUCC-

HBIE D

EILIEHUS,

cBOOO/IHO TIpH-
MEHSIET TIOJTy-
YCHHBbIC

HaBBIKH B CHTY-

alsaX  IMOBBI-

IIEHHOU CJI0X-

HOCTH.
ymems: ucnoiib- | OOyuaromuiicss He | OOyJaronuics neMoH- | O0yuatomuiicst ae- | O0yuaromuics
30BaTh KOHKPET- | yMEET WU B HEJIO- | CTPUPYET HEMOIHOE COOT- | MOHCTPUPYET 4Ya- | IEMOHCTPH-
HbIC BApUAHTHI | CTATOYHOM CTe- | BETCTBHUE CIEAYIONUX yME- | CTHYHOE COOTBET- | pyeT  IIOJIHOE
pelieHrs Tpo- | MeHH YMeeT UC- | HUil: pa3paboTKy KOHKpET- | CTBHE CIEAYIOUIUX | COOTBETCTBHE
OJleM MPOW3BOJ- | MOJIb30BaTh  KOH- | HBIX BApUAHTOB PEIICHUS | YMEHHI: pa3pa- | cIeayronmx
CTBa, MOJIEPHU- | KPETHBIC BApUAHTHI | MPOOJIEM  MPOM3BOACTBA, | OOTKY KOHKPETHBIX | YMEHHIA: pa3pa-
3aIlMW ¥ PEMOHTA | PEIICHUs MPOoOJIeM | MOJCPHU3AIMA U PEMOHTA | BApUAHTOB  perre- | 00TKa KOH-
HA3eMHBIX MIPOM3BOJICTBA, MO- | HA36MHBIX  TPAHCIOPTHO- | HUSA TPOOJIEM MPO- | KPETHBIX Bapu-
TPaHCIIOPTHO- JCPHU3AIMA U Pe- | TEXHOJOTUIECKHX CPEJICTB, | U3BOJICTBA, MOJIEP- | aHTOB PEIICHUS
TEXHOJIOTHYe- MOHTa HA3eMHBIX | IPOBOJUTH AaHAW3 OTUX | HU3AIMU U PEMOHTA | MPoOJIeM TMpo-
CKUX  CPEJCTB, | TPAHCIIOPTHO-TE€X- | BAPUAHTOB, OCYIIECTBIIATH | HA3EMHBIX  TpaHC- | M3BOJICTBA, MO-
MPOBOANTH aHa- | HOJIOTMYECKUX MPOTHO3MPOBAHUE, HAaXO- | IOPTHO-TEXHOJO- JepHU3AINA U
JU3 OTUX BapH- | CPEACTB,  MPOBO- | JUTh KOMIIPOMHCCHEIC pe- | THUYECKUX CpPEICTB, | PEMOHTA
aHTOB, OCy- | IUTh aHalu3 JTHUX | IMIeHHd. J(omycKarTcs 3Ha- | IPOBOAUTH aHAIHM3 | HA3€MHBIX
IIECTBIISATh TIPO- | BAPHAHTOB,  OCY- | UATEIbHBIC OIIMOKH, MPO- | 3TUX  BApUAHTOB, | TPAHCIIOPTHO-
THO3MPOBAHUE, | MIECTBIATH  MPO- | SABISIETCS HEJO0CTaTOY- | OCYIIECTBIISITh MPO- | TEXHOJIOTHYE-
HaXOJUTh KOM- | THO3UPOBAHUE, HOCTb YMEHUH, IO PSJTy TIO- | THO3HPOBAHHUE, CKHUX CpE/CTB,
MIPOMHUCCHBIE Pe- | HAXOIUTh KOMIIPO- | Ka3aTenei, OOyJaroluiics | HAXOIUTh KOMIIPO- | IPOBOJIUTH
IICHMS. MUCCHBIC PEIICHHS. | HCIIBITHIBACT  3HAYUTENb- | MUCCHBIC PCIICHUS. | aHAIM3  ITHX

HBIC 3aTPYAHECHUSI TIPH OTIe- | YMEHUS OCBOEHBI, | BapHAHTOB,
PUPOBAHUU YMEHHUSMH TIPH | HO JIOTTYCKAIOTCS OCYIIIECTBIIATh
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UX MEePEHOCE Ha HOBBIE CH-
Tyaruu

HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHO-
CTH, 3aTPyTHEHUS
IpU aHaJIUTHYe-
CKUX OTEpaIHsX,
MePEHOCE YMEHUI
Ha HOBbIE, HECTAH-
JApTHBIE CUTYa-
1007078

MIPOTHO3UPOBA-
HUE, HaXOIUTh
KOMITPOMHUCC-
HBIC PEIICHHUS.
CBobonHO ore-
pupyeTr npuoo-
PETEHHBIMU
YMEHUSIMH,
NPUMEHSICT HUX
B CHTyalusx

MMOBBIIIICHHOM
CII05KHOCTH.
eénaoemp: cro- | O0yvarommiics He | OOyuarommiics Biaaeer B | OOyvaronuiics 4a- | OOydqaronuiics
COOHOCTBIO pa3- | BIQJICET WIH B HE- | HEMOJHOM 00bEMe CIIOCO0- | CTUYHO BJIAJICET | B IIOJIHOM O0B-
pabaTbIBaTh JOCTATOYHOM CTe- | HOCThIO  pa3pabaThIBaTh | CIOCOOHOCTBIO pa3- | eMe  BIIAJCeT
KOHKPETHBIC Ba- | IICHU BIAJCET CIO- | KOHKPETHBIC BapHaHThI pe- | padaThiBaTh  KOH- | CIIOCOOHOCTBIO
pHaHTBl  pelie- | COOHOCTBIO pa3pa- | IMICHHs Mpo0JeM IPOM3- | KPETHBIC BAapHAHTHI | pa3padaThiBaTh
HUSA npo0bJjieM | OaThIBaTh KOH- BOJICTBA, MOJICPHHU3AIIMKM U | pEUICHUS MPOoOJeM | KOHKPETHBIC
IIPOU3BOJICTBA, KpETHBIC BAPHAHTHI | PEMOHTA Ha3€MHBIX TPaHC- | POM3BOJCTBA, MO- | BAPHAHTHI  pe-
MOJICPHH3AIIUN M | PEIICHHS MPOOJIEM | MMOPTHO-TEXHOJOTUYSCKHUX | JICPHU3AIMK M pe- | MICHUsS  IIpo-
PEMOHTa Ha3eM- | POM3BOJACTBA, MO- | CPEJACTB, IPOBOJUTH aHA- | MOHTA HA3eMHBIX | OJleM  MPOM3-
HBIX TpaHC- | ACPHHU3ALMN U Pe- | JIM3 OTUX BapMAHTOB, HAX0- | TPAHCIIOPTHO-TE€X- | BOJCTBA,  MO-
MMOPTHO-TEXHO- | MOHTa Ha3eMHBIX JIUTh KOMIIPOMHUCCHBIC Pe- | HOJIOTHYECKUX JICpHU3AIMA U
JIOTHYECKHX TPAHCIIOPTHO-TEX- | IICHUs, JOIYCKAIOTCSA 3HA- | CPEACTB,  TPOBO- | PEMOHTA
CPEJICTB, MPOBO- | HOJIOTHYECKUX YUTEJbHBIC OLIMOKH, MPO- | AWTh aHAIW3 3THUX | HA3eMHBIX
IIATH aHaJIM3 | CPEACTB, MPOBO- SIBIIIETCS HEJ0CTaTOY- | BAPHAHTOB, HAaXO0- | TPAHCIIOPTHO-
3TUX BApUAHTOB, | IUTh @HAJIM3 OTUX | HOCTh BJIaJICHUS HABBIKAMM | IUTh KOMIIPOMHCC- | TEXHOJIOTHYEC-
HAaXOJUTh KOM- | BADHAHTOB, HAX0- | MO POy IIOKaszaresei. | Hble peIIeHus, | CKUX CPEJICTB,
MIPOMUCCHBIE pe- | TUTh KoMrnpomucc- | OOydaromuiicss HUCHBITHI- | HABBIKM  OCBOEHBI, | IPOBOJIUTH
[IEHUS. HBIC PEIICHUS. BaeT 3HAYMTEIbHBIC 3a- | HO  JIOMYCKAIOTCS | aHAJIM3  JTHX
TPYAHEHUS TIPH TIPUMEHE- | He3HAUUTEIbHbIC BapHaHTOB,
HHWH HaBLIKOB B HOBBLIX CH- | OIIMOKH, HETOYHO- | HAXOINUTH KOM-
Tyarusx. CTH, 3aTpyJHEHHS | IPOMUCCHBIE
npu aQHAJINTUYC- | PEIICHHUS, CBO-
CKHUX  Ollepanusx, | 00JHO mpume-

IIEpEHOCE  YMEHUH
Ha HOBBIE, HECTAH-
JapTHBIE CUTyaLlUH.

HSET TOJy4YEeH-
HbIC HaBBIKM B
CUTyalUsIX MO-
BBILICHHOM
CIIOKHOCTH

[IIxanp! olleHUBaHMS pPE3yJIbTAaTOB HpOMe)KYTOqHOﬁ aTTeCTallu U UX OIIMCAHUC.

Dopma npomexscymoyHou ammecmayuu 6 4emeepmom cemecmpe: IK3aAMeH.

[IpomexyTrouHas atrectanus o0ydaroumxcs B popMe 3K3aMeHa MPOBOJUTCS MO Pe3yilb-
TaTaM BBIMOJIHEHUS BCEX BUIOB yueOHOM paboThl, MIPeTyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JlaH-
HOM ucHUIUTMHE (MOJIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YNbTAaThl TEKYIEr0 KOHTPOJIS ycIeBae-
MOCTH B TeueHHe cemecTpa. OLeHKa CTETeHHU JOCTUKEHUs OOy4YarolMMUCS IUIAHUPYEMBIX pe-
3yJIbTaTOB 00Y4EHHUS 110 JUCIUILIMHE (MOYJII0) TPOBOAUTCS MPENO0/1aBaTeIeM, BEIYILIUM 3aHATHS
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[0 IUCLUUIUIMHE (MOAYII0) METOAOM 3KCIEPTHOU oleHKHU. [Io nToram nmpomMeXKyTouHOU aTrecra-
UM 10 JUCLHUIUIMHE (MOAYIIO) BBICTABISETCSA OLEHKA «OTIMYHOY, «XOPOLIO», «YAOBIETBOPHU-
TEJILHO» UJIU «HEYIOBJIIETBOPUTEIILHON.

K npomeosicymounoti ammecmayuu 0onyckaromcs moibKo CmyoeHmbyl, GbINOJHUBUIUE BCE
8UObL YueOHOU pabombl, npedycMompeHHvle padoyeli npocpammo no oucyuniune «Mamepuano-
gedeHuey. BbINOTHUIU U 3AWUMUTU 1AO0PAmMOpHbLE PAOOMbL, HANUCATU KOHMPOTILHYIO pabomy Ha
NONOACUMENHYIO OYECHKY.

HlIxkana ouenusanus Onucanue

BoinonHens! Bce BBl Y4eOHOH pabOThI, MPEIyCMOTPEHHBIE Y4eOHBIM
maHoM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH,
HAaBBIKOB MPUBEJICHHBIM B Ta0JIMIIax MOKa3aTelel, ornepupyeT npuoope-
TEHHBIMU 3HAHHUSIMU, YMEHUSAMU, HABBIKAMU, [IPUMEHSET UX B CUTYaLIUSAX
MOBBIIIEHHON CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH AOMYIIEHBl HE3HAYH-
TEJbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPH aHATUTHYCCKHUX OIle-
pauusx, NepeHoce 3HaHU U YMEHUN Ha HOBbIE, HECTaHAAPTHHIE CUTYa-
LIUH.

O1ianyao

BoinonHeHs! Bce BUIbI y4eOHOH pabOThI, MPEIyCMOTPEHHBIE Y4eOHBIM
m1aHoM. CTyZIeHT JEMOHCTPUPYET HETIOIHOE, IPABUIIBHOE COOTBETCTBHE
3HAaHWW, YMEHUH, HABBIKOB INPUBEIACHHBIM B TaOJIUIaX IOKa3aTelew,
100 eciM IPU 3TOM OBLIM JOIYLIEHbI 2-3 HECYIECTBEHHbIE OILIMOKH.

Xopoltiio

BoinmonHeHs! Bce BBl Y4eOHON pabOTHI, MPEIyCMOTPEHHBIE Y4eOHBIM
maHoM. CTYIeHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHUM, B KOTOPOM
OCBellleHa OCHOBHasA, HanOoJiee Ba)KHasl 4YacTh MaTepuana, HO MPH 3TOM
JOTyIIEHA OJIHA 3HAYUTEJIbHASI OTNOKA UM HETOYHOCTD.

Y 10BIETBOPUTEIBLHO

He BbInonHeH ouH uian 6osee BUAOB y4eOHOM paboThl, IPeayCMOTpPEH-
HBIX Y4eOHBIM IIaHOM. CTYAEHT IEMOHCTPUPYET HEMOJIHOE COOTBET-
CTBUE 3HaHWM, yMEHUI, HABBIKOB MPUBEJCHHBIM B TaOIMIIaX MOKa3aTe-
HeynosnerBoputenbHO | JI€l, JOMYCKAaIOTCA 3HAYUTENbHBIE OIIMOKH, MPOSBISAETCS OTCYTCTBHE
3HaHUM, yMEHUH, HABBIKOB I10 psIly TIOKA3aTesied, CTYIeHT UCIIBITHIBAET
3HAUUTENIBHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHUM 3HAHUSAMHU U YMEHHUSIMU
IIpY UX IIEPEHOCE Ha HOBBIEC CUTYALIUH.

DoHBI OLEHOYHBIX CPEACTB NMPEACTABJICHBLI B IPUJIOKEHUMN 2K paﬁoqeﬁ nporpamme.

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneuyeHue JUCIUIIIMHBI.
a). OCHOBHas JIUTEpaTypa:
1. Canynos, C.B. MarepuanoBeaenue: yuebHoe nocobue / C.B. CanyHoB. — 2-e u3[., UCIp. U
non. — Cankr-IlerepOypr: Jlans, 2015. — 208 c.
URL: https://e.lanbook.com/book/56171
2. boronyxos, C.1. Kypc MaTepuaiioBeieHusl B BOIIpocax M OTBeTax: yueOHoe mocobue / C.U.
Boronyxos, A.B. Cuntoxus, E.C. Kosuk. — 4-e, uzn. — MockBa: MammHocTpoenue, 2014, —
352 c.
URL.: https://e.lanbook.com/book/63212
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https://e.lanbook.com/book/56171

0). lonomHauTenpHAs TUTEpATypa:

1. Moucees, O.H. Matepuanosenenue / O.H. Moucees, JL.IO. IlleBripes, [1.A. MBaHOB ; mox
o6mr. pexn. O.H. MouceeBa. — Mocksa ; bepnun : lupexr-Meaua, 2017. — 244 c.

URL: http://biblioclub.ru/index.php?page=book&id=464215

8) [Ipoepammnoe obecneuenue u unmepHem-pecypchbi:
HuTepHeT-pecypchbl BKIIIOUYAIOT Y4eOHO-METOAMUYECKUE MaTepHallbl B 3JIEKTPOHHOM BHJIE,
npecTaBiIeHHbIE Ha caiite MockoBckoro [TomuTtexa B pa3aene «bubinoTeka. DIEKTPOHHBIE pe-

CYpCBI»

http://lib.mami.ru/lib/content/elektronnyy-katalog
[Tone3nsie yueOHO-MeTOANYECKHE U MH(POPMALIMOHHbBIE MaTePHAaJIbl IIPEICTABICHBl Ha Caii-
Tax:
http://mospolytech.ru/index.php?id=308
http://materiall.ru/
http://supermetalloved.narod.ru/lI2.pdf
http://metall-2006.narod.ru/metall_slaid _lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_- materialovedenie.zip

8. MaTepuajibHO-TeXHHYeCKOe o0ecnieyeHne JUCIUIINHBI.

Howmep O6opynoBanue
ayJMTOPUHN
1313 CTOJIBI Y4EOHBIE CO CTYJbSIMH, ayJUTOpHAsA J0ocKa. Pabouee MecTo mpemnoiaBarens:
CTOJI, CTYJI; IEPEHOCHOM MPOEKTOP + IKpaH, KoMIbloTep, TBepaomep Poksema TP
5006.
1304 CTOJIBI YU4EOHBIE CO CTYJbSIMH, ayJUTOpHAs JocKa. Pabouee MecTo mpemnoiaBarens:

CTOJ, CTYN. YuebHoe 1abopaTopHOe 000pyI0BaHUE: MUKPOCKOI
ZASILACZMIKPOSKOPOWYtypTVO 6/20, Teepmnomep Poksemia TP 50006,
Mukpotsepaomep IIMT-3M, mukpockon AJIbTAMMU, komiuiekT oOpa3noB ams
71ab0opaTopHbBIX paboT, Kadbl A1 XpaHEHHs] 000PYJOBaHMSI U PACXO/IHBIX MaTe-
pHanoB

1316 CTOJIBI YUE€OHBIE CO CTYJIbSIMH, ayJUTOPHAs J0CKA; IEpeHOCHOM npoekTop. Pabo-
Yyee MECTO MpernoaaBaTeis: CToJ, CTyJ. YueOHoe J1abopaTtopHOe 000pyI0BaHHE:!
mukpockon AJIbTAMU; mukpockort MUM-7; tBepaomep TKC-1M.

1307 YuebHoe mabopaTopHoe obopynoBanue: anekrponedb (Hadeprepm 1280°); snek-
tponeub (CHox 1100°); sanextponeus (ITK-PK—-10/12 1280°); TBepaomep Th5004;
tBepromep TP 5006; meur mydensHast [IM-10; momupoBaIbHBI CTAHOK
StruersTegraPol- 11; orpe3noii cranok StruersLaboton — 3; ycTaHoBKa 151 TOpIIe-
BOM 3aKaJK{; YCTaHOBKA JIs dJieKTpoTpasieHus Struers Lectro Pol -5; BoneT™eTp;
doroanextpuueckuit konopumerp KF-77. Bepcrak ¢ uHCTpyMeHTaMu; pabouee
MECTO IS TPaBJICHHS, 000PYIOBaHHOE BBITSKKOM
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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

1318 CTOJIbI Y4EOHBIE CO CTYIBSIMH, ayAUTOPHAS TOCKA, IEPEHOCHON MTPOEKTOP, IKPaH,
HarJsiiHble mocoOusi. Pabouee mecto nmpenogaBares: CToi, CTyl1. YueoHoe nabo-
paTtopHOoe 000pyI0BaHUE: MITAHTCHIIUPKYIIb; PECC IS 3alPECCOBKHU 00pa3IIoB;
ayna bpunenns; mukpometp; TBepaomep TP 5006-M; tBepromep TP5006-02;
mukpotBepaomep [IMT-3M; mukpockornr Meram-PB. IloncoOHbIe TOMEIICHNUS:
pabouee MeCTO MH)KEHEepa —CTOJI, CTYJIbsI, MIKa(bl IS XpaHEHUs] 00pa3I0B U Me-
TOJIMYECKUX MOCOOUH.

9. MeTtoanyecKkue peKOMEHAAIUH VISl CAMOCTOSITE/IbHOI PadoThl CTY/IEeHTOB

CamocrosTenbHas padoTa sIBISETCS OJHUM M3 BUJOB yueOHbIX 3aHATHH. Llens camocTos-
TEJIbHOM pabOTHl — MPAKTUYECKOE YCBOCHHUE CTYACHTAMH BOIIPOCOB METPOJIOTHH, CTAHIAPTU3AIIIH
U cepTU(UKaLnK, paccCMaTPUBAEMBbIX B IIPOLECCE U3YUEHUS TUCLIUILIMHBL.

AyImuTOpHas caMoCTOsTEIbHas paboTa MO JUCHUIUIMHE BBIMONHSACTCS Ha Y4eOHBIX 3aHs-
TUAX 10/ HEIIOCPEACTBEHHBIM PYKOBOACTBOM IIPENOAABATENA U 10 €r0 3aJaHUK0.

BHeayauTopHas caMocTosATeNIbHAs Pab0OTa BEIIOIHAETCS CTYAECHTOM I10 33JaHUIO NIPETo/ia-
BaTells, HO 0€3 ero HemoCPEICTBEHHOI0 Y4acTHsI

3agaum caMoCTOATEIbLHOM PAa00ThI CTY/ACHTA!

- pPa3BUTHE HABBIKOB CAMOCTOSITEIILHON Y4eOHOM paboTHI;

- OCBOGHUE COJICPIKaHHS AUCIHUILITHHBL;

- yriryOJieHue Co/iepKaHusl M OCO3HAHUE OCHOBHBIX IMOHATHH AUCIUIUIHHBL;

- HCTIOJIb30BaHNE MaTepHrajia, COOPAaHHOTO U TMOJYYEHHOTO B XO/I€ CAMOCTOSITEIbHBIX 3aHs-
TUH U1t 5 PEKTUBHON MTOATOTOBKH K 9K3aMEHY.

Buabl BHeayIUTOPHOIi cCaMOCTOSITEILHOM PadoThI:

- CAMOCTOSITEIIbHOE N3YUEHHUE OT/ICIBbHBIX TEM JUCIUTUINHBL;

- IOATOTOBKA K JIKIMOHHBIM 3aHSATHSM;

- IOATOTOBKA K JIA0OPaTOPHBIM paboTam;

- BBIIIOJIHEHUE JOMAITHHUX 33JaHUH 110 3aKPETICHHUIO TEM;

- BBIMOJIHEHUE JJOMAIIHUX 3aJIaHUH MO PEeLIeHUIO TUIMYHBIX 3a]1a4 U YIPaKHEHUH;

- cocTaBJIeHUE U 0POPMIICHHE JOKIAIOB U pehepaToB 1Mo OTAETHHBIM TEMaM MPOrpaMMEbI;

- HAyYHO-HCCIIeIoBaTeNbCcKast paboTa CTYICHTOB;

- y4acTHe B TEMAaTHYECKUX JUCKYCCHSIX, OJMMITHAIAX.

Jlnis BBITIOSTHEHMS J1I000T0 BUAA CAaMOCTOSATENIbHOW pabOThl HEOOXOIMMO MPOUTH clenyto-
M€ ITarbl:

- OTIpeJIeNIeHUe 1IETIH CaMOCTOATENbHOM paboThl;

- KOHKpEeTHU3allus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITEIIbHON paboTe;

- BBIOOp a/IeKBaTHOTO croco0a IeHCTBHS, BEAYILEr0 K PELICHUIO 3a/jauy;

- MJJAHUPOBaHUE PabOTHI (CAMOCTOSTEIBLHON WJIM C TIOMOIIBIO MperoiaBaTens) HaJ 3aja-
HHEM,

- OCYILIECTBJICHHE B IPOLIECCE BHIMOJIHEHUS CAMOCTOATENBHOM pabOThl CAMOKOHTPOJIS (TIpo-
MEXYTOUHOTO U KOHEYHOI'0) pe3yIbTaTOB pabOThl U KOPPEKTUPOBKA BBITIOJIHEHUS pabOTHI;

- pepnexcus;

- Ipe3eHTaIus paboThI.

Bonpockl, BBIHOCMMBbIE HA CAMOCTOATEIbHYI0 padoTy

- KoncrpykimonHas mpouHocTh ¥ MeTo bl ¢€ onenku (IICK- 1.2)
- Amopodusie metasl (ITK-5).
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- TepmornactTuuHble U TepMopeakTuBHbIe onumeps! (I1K-5).

- Jlmarpamma cocrostaus xene3o-rpaput (ITICK- 1.2).

- JlerupoBanubie uyryHsl. Texauueckue TpeboBanus st ayryHo no 'OCT (TTIK-5)..

- OcraroyHble HAMPSLKEHUS, X BIUSHKUE HA YCTaI0CTHYIO pouHocTh(IICK- 1.2).

- TepmokuHeTHueckue nuarpammel npeppamenus aycrenuta (IICK- 1.2). .

- Crapenue cramu . (IICK- 1.2).

- Cranu ¢ MOHMKEHHOM M PETJIAMEHTHPOBAHHOM IMPOKAJIMBAEMOCTBIO ISl IOBEPXHOCTHOM
3akanku (ITK-5).

- Juddysuonnas merayum3zanus. CriocoObl MeTaium3anuu u oonactu npumenenus (IICK- 1.2).
- Wmnnanranus nonos (OK-7).

- CnuaBsl ¢ 3a1anHbIME yripyrumu cBoictBamu (ITK-5).

- CmuiaBbl ¢ aHOMAJIBHBIM TEIUTOBBIM pacinupenuem (ITK-5).

- TexHuueckas KepaMmuKa. BiusHHME BOJIOKHHMCTBIX HAIlOJHHUTENIEH Ha TEPMOIPOYHOCTH
kepamuku (OK-7).

- AromoOwmibHBIE cTekiia. CTeKIOKpUcTaIndeckie Marepuaisl (cutamisr) (OK-7).

- OyHKIMOHANBHBIE HaHOMaTepuaibl. Hanomarepuaisl cemerictBa dymieperos . (OK-7)

- MexaHu3anuus 1 aBTOMaTH3alMsl IPOLIECCOB TEPMUUECKONH 00pabOTKU, MEPHI 110 OXpaHE TpyJa
B TepMuueckux rexax (OK- 7).

10. MeToanyeckue peKOMEHIAIUM JJIs1 TIpenoaaBaTeast

OcHOBHOE BHUMaHUE NPU U3YYECHNUN JUCLMILIMHBI «MarepranoBeieHUe» CIIeAyeT yIeNsTh
HN3YUCHUIO COCTaBa, CTPYKTYPhI U CBOMCTB COBPCMCHHBIX MCTANIMYCCKUX W HCMCTATINIMUCCKHUX
MaTepHaioB; OCBOCHHUIO OCHOB TEPMHUYECKON, XMMUKO-TEPMHUYECKONH U TEPMOMEXAHHUUECKON 00-
pa6OTKI/I, MCTOHOB CTaHAAPTHBIX HUCIIBITAaHUHN 10 OIPCACIICHUIO (1)I/I3I/IKO-M€X3HI/IIICCKI/IX CBOMCTB
Y TEXHOJIOTUYECKUX IT0KA3aTEJIEH UCIIONIb3yEMbIX MAaTEPHUAJIOB U TOTOBBIX U3EIINN.

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

Jis akTHBH3aMK y4eOHOTO Tpoliecca MpH U3y4eHUH AUCHUIUIMHBI 3 PEKTUBHO TpUMeHe-
HU€ MTPE3eHTALUH 110 Pa3InYHbIM TeMaM JIeKIUH 1 1abopaTopHbIX padoT.

Jls mpoBeieHus 3aHATUH MO AUCLMITIIMHE UCIIONIB3YIOTCS CPEICTBA OOYUEHHUS:

- yueOHUKH, HHPOPMaLIMOHHBIE pecypchl IHTepHeTa;

- CIIPaBOYHBIC MaTCpUalibl © HOPMATUBHO-TCXHUYCCKAsA TOKYMCHTAIUA

- METOAMYECKUE YKA3aHUs JUIsl BHITIOJIHEHUS JJaO0OPaTOPHBIX paboT.

[TporpamMma aucuMIIUHBI «MaTepranoBeIeHHE) COCTaBIeHA B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC BO u yuebubIM M1anoM 1o criermanbHocT 23.05.01 «HazeMHbIe TPAHCIOPTHO-TEXHO-
JIOTHYECKHUE CPeICTBAY MO MPOQHITIO MOATOTOBKH «/I[MHAMMKA M MPOYHOCTH TPAHCIOPTHO-
TEXHOJOTHYECKUX CHCTEM.

IIporpammy cocraBuiI:

JIOLIEHT, K.T.H. / A.W. Ilpoxoposa /
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http://pandia.ru/text/category/laboratornie_raboti/

[Iporpamma nuctumminabl «MatepuanoBenenue» mo cnenuanbHocTd 23.05.01 «Hazemuble
TPAHCMOPTHO-TEXHOJIOTHYECKHEe CPECTBA» YTBEPXKIACHA Ha 3aceaHuu Kadeapsl «Marepuaio-
BEJICHHEY

« » 2019 r. mporoxom Ne

3aBenyrommii kKageapoit
npodeccop, 1. T. H. (A . Ulnsmun /

[Tporpamma coriacoBaHa ¢ pyKOBOJUTEIEM 00pa30BaTeIbHON MPOTrPaMMBI 110 CHIEIIHATHHO-
ctu 23.05.01 «Ha3zemHBbIe TPAHCHOPTHO-TEXHOJIOTHYECKHE CPEACTBA» 10 MPOPUITIO MOATO-
TOBKH «/IMHAMHUKA ¥ MPOYHOCTH TPAHCIIOPTHO-TEXHOJOTHYECKUX CHCTEM)

/M_.H. JIykpstHOB/

« » 20 T.
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CTpyKTypa U coep:kaHue TUCHUILTUHBI «MaTepuaioBeleHHe» M0 HANPABJIEHUIO MTOAT0TOBKH
23.05.01 «<Ha3eMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY
1o NPoQUII0 MOATOTOBKU «/[MHAMHUKA U MPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHYECKUX CHCTEM)

Ipunoowcenue 1

Pa3nen

Cemectp

Henens cemectpa

Buzpsl yueOHON pabOThI, BKIIIOUAst
CaMOCTOATENIFHYIO paboTy CTy/CH-
TOB U TPYJAOEMKOCTbh B Hacax

Bunel camocTosiTenbHON paboTHI CTY-
JICHTOB

®opMEI aTTe-
CTalMH

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

KP | KII | PIP Peo. K/P

IlepBbIii cemecTp

BBojHasg gacte.

SN

[EEN

[EEN
'

1. ®Duszuko-MexaHHMYeCcKHe CBOMCTBa
MatepuanoB. Cmpoenue mamepuanos.
OcHoéHble  NOHAMUSL O CEOUCMBAX
mMamepuanos. AmomMHO-KpUcmaiiuieckoe
cmpoenue Memanios, uzomponus,
anusomponus, Keasuuzomponus. Ilymu
NOBbLULEHUS  NPOYHOCMU — Memaiilos.
Kpucmannuzayus memannos nepsuunas u
BMOPUUHASL.

SN

[EEN

2. Teopust cniiaBoB. [lonsamus o cnaasax.
Teepovie  pacmeopvl,  mexanuyeckKue

cmecu, Xumuueckue coeouHeHUsl.
Juazpamma coCmosnusl JHceneszo-
yemenmum. Xapaxmepucmuxu
KOMHNOHEHMO8. CmpyxkmypHvle

cocmasiAanuue u d)CZSbl Ha ()uazpaMJwe
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Jrcene3o-yemeHmum. Knaccugpuxayus
cmaneii no  cnocoby npouzeoocmaa,
HazHavenuro u Kasecmsy. Mapkuposka
yenepooucmvix — cmaneu. Hyeynol ¢
epagpumom, nonosunuamvie u Oenvle.
Cmpyxkmypa, ceolicmaa, obracmu
NpUMEHeHUs. U MemoOobl NOJIYYEHUS CEPbIX,
KOBKUX U  BbICOKONPOYHBIX — UYY2YHOS.
Mapkuposka uy2yHos.

3. JlTabopaTtopHnas pabota 4 2 2
«MakpOCTpYKTYpPHBIN aHaIN3»

4. JIaboparopnas pabota 4 4 2
« MUKPOCTPYKTYPHBIN aHAIH3»

5. JlTaboparopHnas pabota 4 5 2
« YTIICPOIUCTBIE CTAIIH

6. JTabopatopHas pabora «UyryHbi» 4 8 2
7. KontponbHas pabora «Yrieponucteie | 4 | 10 3
CTaJIA ¥ IyTYHBD»

8. Hakuén u pexkpucrajauzanusi. Biu- | 4 9 2
sAHUe naacmuyeckou oegopmayuu Ha

CMPYKMYpy U C80Ucmea memanios.. Xo-

J0OHas u eopayas oepopmayus. Tepmo-

Mexanuyeckas oopabomxa.

9. Teopussi Tepmuueckoii o0padoTku. | 4 9 3

Buowvl mepmuuecxoii oopabomxu cmanetl.
IIpespawenus npu nacpese cmanu. Ilepe-
epes u nepedxcoe. Ilpespawenue aycme-
HUMA Npu HenpepbiBHOM OXAAHNCOEHUU.
Huazpamma uszomepmuueckozo npespa-
wenus aycmenuma. Ilpeepawenue npu
omnycke, CmpyKmypa u C60tcmea cmanu
npu omnycke. [Ipoxanusaemocmo u 3aKa-
JIUBAEMOCHb CIATIU.
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10. JTaboparopHas paboTa
«3aKaiKa ¥ OTITyCK»

10

11. TexHoJsorus TePMHUYECKOM
oopadoTku. Omoicue I pooa 6e3 azosoii
nepexpucmannuzayuu. Omoscue 1l pooa c
¢gaszosoii nepekpucmaniuzayuet,
HOPMATU3AYUSL. 3axanka cmanu.
OcHogHble ~ napamempbl  NpoOYeccos
OMNYCKa yenepooucmulx U i1e2UuposanHbIx
cmarnetl. Obpabomka X011000M.
llosepxnocmuas 3axanka.

11

12. Xumuko-repmuyeckasi 00padoTKa.
Duszuueckue OCHOBbL XUMUKO-
mepmuyeckol oopabomku. Llemenmayus,
HUMpOYyeMeHmayus, asomuposanue
cmanu.

11

13. KoHcTpyKUHOHHBbIE JIeTHPOBaH-
Hble cTaJ. Dasvl, 0bpazyemvle necupy-
roWuUMY dleMenmamu 8 cmaniax. Baus-
HUue 1e2upyioujux 31eMeHmo8 Ha Noau-
Mopghuzm diceneza, Ha ceolicmea @ep-
puma u aycmenuma. QOcobenHocmu
mepmuieckol obpabomKu i1ecupos8aH-
noix cmaneu. Knaccugpuxayus, mapku-
poeKa, Oeghekmvl N€2UPOBAHHLIX CMA-
net.

12

14. JIaGoparopnas pabota
«./]eeupoeaHHble cmanu)

13

15. UHcTpyMeHTalbHble MAaTepHaJbl.
Hncmpymenmanvhvie yanepooucmoule u
JIe2UPOBAHHbBIE CMANU Ol PeddCyueco
uncmpymenma. boicmpopesicywas cmanv,

14
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pedcumbl  mepmuyeckou  0bpabomxu,
obnacmu  npumenenus. LlImamnoguvle
cmany. Cmanu 01  USMEPUMENLHO20
uncmpymenma. Teepovie nopouikogvle
Cnaagvl OISl pedxcyweco UHCMpYMeHmd.
Kepamuxa. Ceepxmeepovie mamepuanvl.

16. Craam u cmiIaBel € 0COOBIMHU
cBoiictBamu. Cniagul ¢ 0cobo 8blCOKOl
UZHOCOCMOUKOCMbIO, cocmas,
MAapKuposKka, mepmuyeckas oopabomka u
obnacmu npumenenus. Hepowcaserowue
Xpomucmule U XPOMOHUKeNe8ble CMAIU,
cocmas,  MApPKUpoBKa, — MepMudecKas
obpabomka u obiacmu npuMeHeHusl.
JKaponpounvie cmanu u cnuaswi, npeoen
ONUMeENbHOU npouHocmu, npeoen
nOA3Y4ecmu. Mazcnumomsiekue u
MazHumomeepovle CNiasbl.

15

17. IlBeTHBIE MeTAJLIBI U CILIABBI. Medb
u ee ceotlicmsea. Jlamynu, OpoH3vl,
06aboumol. AnromMuHull U e2o ceolcmaa.
Jlumetinvie  antomMuHuegvle  CNIABYL,
obnacmu  npumenenus.  Jiopanomun,
cocmas, pexxcum mepmMu4ecKoll
obpabomku, ceolicmea, obracmu
npumenenus. Maenuegvie cniagvl. Tuman
U €20 CNIaewl.

15

18. JlaboparopHas paboTa
((US@I’I’ZHble cniaesl)

16

19. KoMmno3nuuoHHbIE MAaTepPUaIbI.
Knaccugpurayus KOMNO3UYUOHHBIX
Mamepuanos. Komnoszumui c
MEMAAIUYECcKol mampuyeu.

17
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Hucnepcnoynpounennvie

KOMNO3UYUOHHbIE mamepuansi.
Bonoxnucmuie KOMNO3UYUOHHbLE
mMamepuansi. Iopowrxogvie
KOMNO3UYUOHHbBLE Mamepuansl

(kepmemwt). Komnozumul ¢ noaumepHou
mampuyeti. Komnosumul ¢ kepamuueckot
u cmexnauHou mampuyeu. Illpumenenue

KOMNO3UYUOHHBIX Mamepuanos 8
a8momMoouUIeCmpoeHuu.
Hanomamepuanur. Cmpyxkmypa,

C@Oleﬂ’l@Cl, NPUMEHEHUE.

20. JTaboparopnast pabota
((KOMnO3l/ll/;l/l0HHbl€ mamepuailol »

18

21. TexXHMKO-IJKOHOMHYECKHIT BBHIOOP
MaTepuaja M TEeXHOJOTHH  €ero
ynpouHeHusi. OcCHO8bl PAYUOHATLHOO
evlOOpa  mamepuana U Memooda
YAPOUHEHUS. Ipuuunut CHUDICEHUSL
pabomocnocobrocmu Mamepuana.
Mamepuanet u memoowvl ux ynpouHeHus
NpU Pa3IuUYHbIX 8UOAX HASPY3KU OemaJell

17

<DopMa aTTeCTalluu

Bcero 4yacoB nmo jucuMIJIinHe

36

18

54
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Ilpunoscenue 2 k
pabouell npoepamme
MMHUCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPALIMN
OEJIEPAJIBHOE I'OCY AAPCTBEHHOE BIOJXKETHOE OBPA30BATEJIBHOE YUYPEXX/IEHUE
BBICHIEI'O OBPA3OBAHNMA
«MOCKOBCKHWH MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJINTEX)

Hanpasnenue noarorosku: 23.05.01 HABEMHBIE TPAHCIIOPTHO-TEXHOJIOTUUYECKUE
CPEACTBA
OII (mpoduie): " JInHaMHUKa U TPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTHUECKUX CHCTEM '
dopma o0yueHHs: OuHas

Kadenpa: «MatepuanoseneHue»
®OH/I OHEHOYHBIX CPEJICTB
o AMCIUITIJIMHE

MaTtepuasoBeieHune
Cocrag: 1. [laciopT poHIa OIEHOYHBIX CPEICTB

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

CocraBurenan:
noueHt, k.T.H. IIpoxopoBa A.H.

Mocksa, 2019r
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Tabauya 3 Ilacnopm ©OC no oucyunaune "Mamepuanosedenue»”

Kon xomrie- DneMeHThI KomneTeHuu (dactu koM- | Kontponupyembie Moyinu, [Tepuo- Buael Cnoco6st | Cpencrsa
TEHLIUU MIETEHITNH ) paszzenbl (TeMbl) AUCUUIINHBL | TUYHOCTh | KOHTPOJISL | KOHTPOJIS | KOHTPOJIS
1o paboueli mporpaMme KOHTPOJIS
1 2 3 4 5) 6 7
OK-7 3HaHus: Pasnensr 1 - 4 TEK, KP YcerHO Tect
3HATh METOJIBI U CIIOCOOBI CcaMOpa3BU- ITA T I1 K/P
THUSI U CaMOpEaIN3ally C UCIOJIb30Ba- C) DKk3. ouner
HHUEM TBOPYECKOrO MOTEHIIHAJIA.
VYMeHus: Paspgensr 1 - 4 TEK, KP VYcerHO Tect
YMETh NMPUMEHSTh METOJBI U CIIOCOOBI ITA T IT K/P
CaMOpAa3BUTHUS U CAMOPEANTN3aLUHU C UC- 2 OKk3. buner
MOJIb30BAHUEM TBOPYECKOT'O MOTEHIIN-
ana.
HaBpikn: Pazgensr 1 - 4 TEK, KP YceTHO Tect
BJIaJIETh METOJAMHU U CIIOCO0aMH ca- 1A T 11 K/P
MOPAa3BUTHS U CaMOpEaTU3alUH C UC- C) OK3. ouner
MOJIb30BAHUEM TBOPYECKOTO NOTEHIIH-
ana.
I[ICK-1.2 3HaHMA. Pasnener 5 - 12 TEK, KP YcrHO Tect
3HaTh METOBI IIPOBEACHUS TEOPETUYE- ITA T II K/P
CKHX M 3KCHEPUMEHTAIBHBIX HAYUYHBIX 2 OKk3. buner
WCCTIEOBAHUH IO TIOMCKY M MPOBEPKE
HOBBIX UJIE COBEPIIEHCTBOBAaHUS 000-
PYIOBaHMS U CO3JaHUSI KOMIUIEKCOB Ha
ux 0ase.
VYMmenus: Pasgener 5 - 12 TEK, KP VYcTHO Tect
IIPUMEHATh METOABI IIPOBENECHUS TEO- ITA T I1 K/P
PETUYECKHX U  DKCIIEPUMEHTAJIbHBIX C) OK3.. Ouner

HAayYYHBbIX HCCIIeAOBaHU 10 IIOUCKY U
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IIPOBEPKE HOBBIX UCH COBEPIICHCTBO-
BaHUS 000PYIOBAHUS M CO3IaHHUSA KOM-
IUIEKCOB Ha uX 0asze.

HaBrixu:

BJIaJICTh METOJIaMH TTPOBEJICHUS TEOpe-
THUYECKHUX M IKCIIEPUMEHTAIbHBIX HAY4-
HBIX HCCIICIOBAHUH I10 MOUCKY M TPO-
BEpKE HOBBIX HJCH COBEPIICHCTBOBA-
HUS 000PYIOBAaHUS U CO3JIaHHSI KOM-
IUIEKCOB Ha UX 0Oase.

Pasnensr 5 - 12

TEK,
ITA

KP

YceTHO

Tect
K/P
3Kk3. Ouiter

I1CK-1.4

3HaHMUA.

3HATh KOHKPETHBIC BAPUAHTHI PEIICHUS
nmpoOJjieM TPOU3BOACTBA, MOJICPHHU3A-
OMM W PEMOHTAa HA3EMHBIX TpaHC-
MMOPTHO-TEXHOJOTHYECKHUX CPEJCTB,
MPOBOJUTh aHAJIM3 ATUX BapPHUAHTOB,
OCYIIECTBIISATh MIPOTHO3MPOBAHHUE,
HaxOJUTh KOMIIPOMHUCCHBIE PEIICHUS.

Pasnensr 13- 21

TEK,
A

KP

YcrHO

Tect
K/P
OK3. onner

YMeHus:

YMETh HCIOJIB30BaTh KOHKPETHHIE Ba-
PUAHTHI PEIIeHUs] TPOOIeM TTPOU3BOI-
CTBa, MOJICPHHU3AIIMH U PEMOHTA Ha3EM-
HBIX TPaHCIOPTHO-TEXHOJIOTUYECKUX
CPEJIICTB, TPOBOIUTH aHAJIU3 STUX BapH-
AQHTOB, OCYIIECTBJISATH MPOTHO3UPOBA-
HUE, HaXOJIUTh KOMIIPOMHUCCHBIE peliie-
HUS.

Pasnensr 13- 21

TEK,
A

KP

YcrHO

Tect
K/P
DK3. Ouer

HaBbiku:
BIIQJIETh CIIOCOOHOCTBIO pa3padaThl-
BaTh KOHKPETHBIC BAPUAHTHI PEIICHUS

Pasgensr 13- 21

TEK
ITA

KP

YcrHO

Tect
K/P
DK3. omer
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mpo0yieM TPOU3BOJCTBA, MOJCPHU3A-
UMA W PEMOHTAa HAa3eMHBIX TpaHC-
MOPTHO-TEXHOJIOTUYECKUX  CPEJICTB,
MPOBOANUTH AaHAIMU3 STHUX BapHAHTOB,
HaxO0JIUTh KOMIIPOMHUCCHBIE PEIICHUS.

- Coxkparienust GopM OIEHOYHBIX CPEJICTB CM. B npuiioxkenuu 3 k PII.
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Ipunoowcenue 3

K paboueii npozpamme
Ilepeuensv ouenounvix cpeocme no oucyunaune «Mamepuanoseoenue

IIpencraBnenue
Ne |HanmenoBanue one- K peil
° paTKasi XapaKTepUCTHUKa OLEHOYHOTO OLIEHOYHOTO CPeJ-
HOYHOT'O CpEeACTBA
OoC p CpeacTBa crBa B POC
CoBMecTHas eSTEIbHOCTh IPYIIIbI 00y4aro-
MIUXCSI U TEAArOTHYECKOro padOTHHUKAIOM
TIpaBJICHHUEM I1€JarOTMYeCKOro pabOTHHUKA C
Tb p Tema (mipoGiiema),
JlenmoBast /v posieBas [[IEbI0 PEIICHUS y4eOHBIX M TPOQECcCHOo- KOHIIILIS, DOITH 1
1 urpa HAJIbHO - OPUEHTHUPOBAHHBIX 3314 ITyTEM UT- D
o OKUJAEMbIH pe3yilb-
(An) [POBOT'O MOJICITMPOBAHUS PEATBHOMN MPoOIIeM- N
o TaT MO KaXA0U Urpe
HOU cutyanuu. [lo3BossieT olleHUBATh yMe-
HUE aHAIM3UPOBATh W pEIlaTh TUIIMYHBIC
rpodeccuoHanbHbIC 3aa4u.
CpeacTBO IPOBEPKU YMEHUN MPUMEHATH T0- | KOMITJIEKT KOHTPOJIIb-
Kontponbnas padota Peal POBCPKH ¥ p JHTD
2 (K/P) ITy4deHHBIC 3HAHUS JUIS PEIICHUS 33/1a4 OTpe- | HbBIX 33JaHUH 10 Ba-
ITEJICHHOTO THIIA [0 TeME WIH Pa3Aeny pHaHTaM
Cuctema CTaHIAPTU3WPOBAHHBIX 3aJaHHH,
3 Tect MO3BOJISFOIIIAS aBTOMAaTU3HUPOBATH @DOHJ] TECTOBBIX
(T) [IPOLIEYPY U3MEPEHUS YPOBHS 3HAHUI U yMe- 3a1aHUI
HU 00yJaroIerocs.
OreHKa CrOCOOHOCTH CTyIeHTa nmpuMeHuTh | [lepedenr  mabopa-
4 JlaboparopHblie pabOThI | IONyYEeHHBIE paHee 3HAHUS ISl TPOBEAe- | TOPHBIX PadOT U UX
(JIP) HUs aHAJIM3a, OIBITA, JKCIIEPUMEHTA U BbI- | OCHAILICHUE
MOJIHEHUSI TIOCIEAYIOIUX pPacyeToB, a
Juanor mnpenopaBarenss cO CTYAEHTOM,
5 YcTHBIN onpoc eJIb KOTOPOTo — cucTemMaru3anus 1 yrou- | Komrmuekr sx3ameHa-

(3 -aK3aMeH)

HEHHE HMEIOIIMXCS Yy CTYACHTA 3HAHWH,

IMPOBEpPKa €ro MHAWBUIAYAJIIbHBIX BO3MOXK-

[MAOHHBIX OWJIETOB

1. DKx3aMeHAMOHHBIE OMJIETHI

1. Hasnauenue: Vicnonb3yroTcs 171 IPOBEACHUS IPOMEKYTOUHON aTTeCTallMy 1O AUCHUIIINHE
"MarepuanoBenenue”
2. B Guner BKIIOYEHO TPH 3aJaHUS:

3ananue 1. Bompoc s npoBepkH TEOPETUUECKUX 3HAHUM;
3ananue 2. 3agava JUIsl IPOBEPKH YMEHUS IPUMEHSATh TEOPETUYECKUE 3HAHMS,
3ananwue 3. [IpoBepka HaBBIKOB. [IpakTHUecKOe BHITIOJIHEHHUE 3a1aHUS .
3. KoMIIIeKT 9K3aMeHallMOHHBIX OMIIeTOB BKIItoYaeT 30 OuieToB (MpHUiIararTcs).
4. PermaMeHT 5Kk3aMeHa: - BpeMs Ha MOATOTOBKY TE€3HCOB OTBETOB - 10 40 MUH

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

5. IlIkana oreHUBaHUSA:
"OTJAUYHO'' - €CITH CTYJIEHT TIyOOKO U IPOYHO OCBOMJI BECh MaTepHall IPOrpaMMbl 00 yUICHHSI,
MCYEPIBIBAOIIIE, TIOCIICIOBATEIBHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro MU3Jiaraet, He 3aTpy/I-
HSIETCS C OTBETOM IIPH U3MEHEHHH 3aJIaHusl, CBOOOIHO CIIPABIISIETCS C 3aja4aMU U TIpaKTH4e-

CKHMH 33JIaHUSMH, IPABUIHHO 000CHOBBIBAET MPUHSATHIC PEIICHUS.
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"Xopomo'- eciau cTyAEHT TBEPIO 3HAET IPOTrPaMMHBIN MaTepuall, FpPaMOTHO U 110 CYLIECTBY
€ro u3JaraeT, He JOMYCKaeT CYIIIECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIMPOC, BIaIeeT HE00XO0-
JUMBIMU YMEHUSIMU U HABBIKAMH MPU BBIMOJTHEHUH MPAKTUYECKUX 3aJaHUH.
"Y10BJIETBOPUTEJIBHO'" - €CITU CTYJIEHT OCBOMJI TOJILKO OCHOBHOM MaTepuas mporpaMmbl, HO
HE 3HAET OTACIBHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEJIOCTATOYHO PaBUIIbHbIE (DOPMYITHUPOBKH,
HapyIIaeT MOCIeA0BaTEIbHOCT U3JI0KEHHS MPOrPaMMHOI0 MaTepraia U UCIIBITHIBACT 3aTPy/-
HEHUS B BBIMOJHEHUU TPAKTUYECKUX 3aJJaHUMN.
"HeynoBy1eTBOPUTENBbHO' - €CJIM CTYJICHT HE 3HACT 3HAYUTEIILHON YaCTH POrPaMMHOT0 Mate-
puana, J0myCcKaeT cepbE3HbIe OMMOKHU, C OOIBIINMH 3aTPYAHEHUSMH BBITOIHIET MPAKTHIECKUE
3aJaHusl.

Kaxnoe 3aganne s3x3aMeHaIMOHHOTO OMIeTa OL[EHUBACTCS OTAEIbHO. OO0l OIIeHKOM sB-
JSIeTCsl cpeiHee 3HaYCHHE, OKPYTIIEHHOE JI0 11eJI0r0 3HAYEHUSI.

BapuaHT 3k3aMeHALIMOHHOI0 OWJIeTa

MUHUCTEPCTBO OBPA30BAHMS U HAYKM POCCUMCKOI ®ENEPALIN
®EJIEPAJILHOE TOCYJJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE YUYPEXXJEHWE BBICIIETO OB-
PA30OBAHUS
«MOCKOBCKHU NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

DakynpTeT XUMUYECKON TEXHOJIOTHH U OHOTeXHONIOTHH, Kadenpa «MarepruaioBeaeHue»

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

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBINA BUIET Nel

1. Auarpamma Fe-C. M3MeHeHre XUMUYECKOT0 cocTaBa (a3 B Ipoliecce MePBUYHON U BTOPUYHON
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 kadeaps «29» nexabpst 2016 r., mpotokon Ne5.

3aB. xadenpoit AL Wstrmen/

IlepeyeHb BONPOCOB HA IK3aMeH
1. Iuarpamma Fe-C. Xapakrepucrika a3 u ctpykTypHbIX coctaBisiomux (OK-7)
2. lnarpamma Fe-C. Omnpenenenne Xxumuueckoro cocrara (a3 B ciwiase ¢ 4,3 % C npu 1400°C
(IICK- 1.2)
3. narpamma Fe-C. M3MeHeHre XUMUYIECKOTO cocTaBa (pa3 B mporiecce MepBHYHON H BTOPHYHON
kpuctauusanuu cranu 45(ICK- 1.2)
4. Inarpamma Fe-C. M3MeHeHne XUMHUECKOT0 COCTaBa (a3 B IMpoIecce MEPBUIHON U BTOPUIHOM
kpuctaumusanuu ctanu 30 (IICK- 1.2)
5. TlonsiTe o criaBax. TBepable pacTBOPHI, MEXaHMUYECKHE CMECH, XMMHUYECKHE COCIMHEHUS
(OK-7)
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6. Jluarpamma coCTOsSIHUS ABOMHBIX CIJIABOB C HEPACTBOPUMBIMH B TBEPAOM COCTOSIHUHM KOMIIO-
Hentamu (OK- 7)

7. duarpamma Fe-C. 3MeHeHrne XUMHUYECKOT0 cocTaBa (a3 B POIecce MEPBUYHON U BTOPUIHOM
kpuctayuinsaimu ciiasa ¢ 5 % C (IICK- 1.2)

8. [Inarpamma Fe-C. M3MeHeHne XUMUYIECKOT0 cocTaBa (a3 B MpoIiecce MePBUYHON U BTOPHYHOM
kpuctayumsaimu cranu Y12 (ICK- 1.2)

9. Iuarpamma Fe-C. Xapakrepuctuka ¢as, y4acTBYIOIIUX B 3BTeKTHUECKOM MpeBpanienun (OK-
7)

10. Inarpamma Fe-C. Onpenenenne XuMuaeckoro cocrasa (a3 B cruiase ¢ 5,5 % C npu 1300°C
(ICK- 1.2)

11. lnarpamma cOCTOSIHUS ABOMHBIX CIUIABOB C OTPAaHUYEHHOIN paCTBOPUMOCTHIO KOMIIOHEHTOB B
tBOpAOM cocTosiHuu (OK- 7)

12. Tnarpamma Fe-C. Onpenenenne xumuaeckoro cocrasa (a3 B crutase ¢ 4,3 % C mpu 1147°C
(IMCK- 1.2

13. Inarpamma Fe-C. Onpenenenne xumuueckoro cocraa das cramu Y12 mpu 1100°C (IICK-
1.2

14. Inarpamma Fe-C. Onpenenenue xumudeckoro cocrasa ¢a3 B ciiase ¢ 0,8 % C mpu 727°C
(ICK- 1.2)

15. Inarpamma Fe-C. Onpenenenne xumudeckoro cocrana ¢a3 cranu Y8 mpu 1100°C (IICK- 1.2
16. Iuarpamma Fe-C. Omnpenenenue xumuueckoro cocrasa ¢as B cruiase ¢ 4 % C npu 1400°C
(ITCK- 1.2)

17. Huarpamma Fe-C. M3MeHeHne XUuMU4eCKOro cocTaBa (a3 B mpoliecce MepBUYHON U BTOPHUY-
HoM kpuctam3anuu ctanu Y8 (IICK- 1.2)

18. Huarpamma Fe-C. M3MeHeHne XuMU4eCKOro cocTaBa (a3 B mpoliecce MepBUYHON U BTOPHUY-
HOM kpuctam3anuu cmasa ¢ 3 % C (IICK- 1.2

19. Inarpamma Fe-C. Onpenenenue xumudeckoro cocrasa ¢a3 B ciuiase ¢ 5,5 % C npu 900°C
(IMCK- 1.2

20. Iuarpamma Fe-C. M3MeHeHne XuMu4ecKkoro coctana (a3 B mpoiiecce MepBUYHON U BTOPHUY-
HOM Kpuctam3anuu ciasa ¢ 4,3 % C (IICK- 1.2

21. Inarpamma Fe-C. Xapaktepuctuka ¢a3, yaacTBYIOUUX B 3BTeKTOU1HOM IipeBpariennn (OK-
7)

22. Tnarpamma Fe-C. DBrekTrdeckoe u 3BTekTonaHoe npespaiieHue (OK-7)

23. lnarpamma Fe-C. Onpenenenue xumudeckoro coctasa ¢a3 B cruase ¢ 2,5 % C npu 900°C
(IMMCK- 1.2

24. Muarpamma Fe-C. Onpenenenue xumudeckoro coctasa (a3 B cruiase ¢ 2,5 % C npu 1300°C
(IMCK- 1.2)

25. lnarpamma Fe-C. Onpenenenune xumu4eckoro cocrasa (a3 B crase ¢ 4,3 % C npu 727°C
(IMMCK- 1.2

26. lnarpamma Fe-C. Onpenenenne xumudeckoro cocrasa ¢as B criase ¢ 1,5 % C npu 800° C
(IMMCK- 1.2

27. InarpaMma COCTOSIHUSI ABOWHBIX CIIJIABOB C HEOTPAHUYEHHOW pacCTBOPUMOCTHIO KOMIIOHEHTOB
B TBepioM coctosianu (OK-7)

28. OcoOEHHOCTH 3BTEKTHUYECKOTO MpeBpamieHus 1BorHbIX cruiaBoB (OK- 7)

29. KpacCHOJIOMKOCTb U XJIQJHOJIOMKOCTh CTaH. [IpHunHbI BOSHUKHOBEHHSI M CIIOCOOBI YCTpaHe-
uust (OK- 7)

30. Kpucranmu3zanus criaBos. [Ipasuiio ¢a3. [IpaBuno konuentpamuii (IICK- 1.2)

31. ATOMHO-KpPUCTAJUIMUECKOE CTPOECHUE METAIIOB. THUIBI KPUCTAUNIMYECKUX PEIIETOK U UX Xa-
pakrepuctuka (OK- 7)

32. 3akOHOMEpPHOCTH KpHUcTAM3anuy. CTeneHb NepeoxIaXaeHus, YACIO HEHTPOB KPUCTAILIN-
3alliu, CKOPOCTTh POCTa KprcTawioB. AMopdubie Metaiuibl (OK-7)

33. lennputHas ukBaiys. [[puuauHb BOBHUKHOBEHUS U crioco0bl yerpanenus (OK-7)
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34. lepeKThl KpUCTAIUIMYECKOTO CTPOEHUS. BIusHIE MUIIOTHOCTH AMCIOKALMN HAa IPOYHOCTh Ma-
tepuanos (IICK- 1.2)

35. CTpyKTypHbIE AUarpaMMbl YyTryHOB. BiHsHUE CKOPOCTH OXJaKICHUS U TPaQUTUIUPYIOMINX
KOMITOHCHTOB Ha KpucTauu3amuo yyryna. Oroen (IICK- 1.2

36. Biusinue cTeneHu nepeoxiaxIeHus Ha mpolecc Kpucrammzanuu. CTpoeHHue ciauTKa. 30HalIb-
nas gukBaius (IICK- 1.2)

37. BiusiHKe CTENCHU TIEPEOXIIaKICHHs Ha BeMUnHy 3epHa. Momuduuuposanue (IICK- 1.2

38. OcHOBHBIE BUIBI XUMHKO-TEPMUYECKOi 00paboTku, nux ocodennoctu (ICK- 1.2

39. CtpoeHnue u cBoiicTBa TpooCcTUTA 3aKajika u Tpooctuta otiycka (IICK- 1.2)

40. MaprencutHoe npespainenue u ero ocooennoctu (IICK- 1.2)

41. I'a30BBIC LIEMEHTAIMS 1 HUTpOLleMeHTalus. VX cpaBHUTEIbHAS OIICHKA U 00JacTh pUMEHe-
uus (IICK- 1.2)

42. [oBepxHOCTHAas 3aKaika, Buabl U oonactu npumerenus (IICK- 1.2)

43. Tlonnas u HenoaHas 3akanka cranei (IICK- 1.2)

44. llementauus. Buasl mpoiiecca, nmapaMmerpsl, 00J1acTH TPUMEHEHHUS U MOJIy4aeMble CBOMCTBA
(IICK- 1.2)

45. CtpoeHue U CBOMCTBAa MapTEHCUTA 3aKaIkK U MapTeHcuTa otiycka (IICK- 1.2)

46. IIpeBpaleHue aycTeHUTa IPU HEMPEPBIBHOM OxJlaxaeHUH. OCOOEHHOCTH MEPIUTHOIO Ipe-
Bpatienust. Ctpykrypsl nepautaoro tumna (IICK- 1.2)

47. Otnyck. Bunsl otiiycka. Mi3smenenue cTpykTypsl 1 cBoiictB npu otiycke (IICK- 1.2)

48. TIpokamuBaeMOCTbh U 3aKaTHMBaeMOCTh. DaKTOPHI, BIUAIONINE HA TIPOKAIIMBAEMOCTb. BiusiHme
npokanuBaemocTu Ha cBoiicta cranu (IICK- 1.2)

49. Omxur Il pona, ero Buzpl, ux Haznauenue (IICK- 1.2)

50. ledexThl 3aKaaku U MeTo bl UX npeaynpexacaus (OK- 7)

51. Texunonorus noiy4deHust kokoro uyryHa (IICK- 1.2)

52. Kputnueckue Toukn MH u Mk. MX 3aBUCUMOCTB OT cOzepKaHMsl yriiepoja U JETUpyOInuX
anemenToB B ctanu (IICK- 1.2)

53. OcOOEHHOCTH TEXHOJIOTHH TepMUIecKoit 00paboTku aropamomuna (IICK- 1.4)

54. OrnyckHas Xpynkocth | poma. [IpuumHBI BO3HMKHOBEHHS M METOIBI €€ YCTpaHEHHS
(IICK- 1.2)

55. O6paboTka 3akanenHou cranu xoioaom (IICK- 1.2)

56. OcOoOEHHOCTH TEXHOJIOTUH TePMHUIECKO 00padoTku ObicTpopexyieit cramu (IICK- 1.4

57. Kputnueckue Touku Al, A3, Acm. [IpeBparienus B ctanu npu 3tux temneparypax  (IICK-
1.2)

58. Yayumenue. CTpoeHue u cBoiicTBa copouta otmycka u copouta 3akanku (IICK- 1.2)

59. TToBepxHOCTHAs 3aKajKa: ra3oramenHas u 3akaaka TBY (IICK- 1.2)

60. IpeBpartieHus npyu OTIyCcKe 3aKkaneHHoi cramu. Buast ormycka (IICK- 1.2)

61. CriocoObl 3aKalKu: HEMPepbIBHAS, IPEPBIBUCTAsI, CTyneHYaTast, nzorepmudeckas (IICK- 1.2
62. OcobeHHOCTH TepMuUuecKoi 00paboTku erupoBanubix ctanei (IICK- 1.4)

63. OTXKHUT 1 HOpMaJTU3alUs CTaN. PeXUMBI, XapakTepUCTHKA I10JIy4aeMOM CTPYKTYpPbI U CBOWCTB
(IMCK- 1.2)

64. Haxunent u pexkpuctamusaius meramios (IICK- 1.2)

65. Harpes cranu. HacnencrBennoe 3epHo. [eperpes u nepexor (IICK- 1.2)

66. Omxur I pona, ero Buabl, ux HazHadenue (IICK- 1.2)

67. AzotupoBanue. [TapameTpsl mporiecca, cBoiicta u oosnactu npuMenerus (IICK- 1.2)

68. Bunsl Tepmuueckoii 00padotku, ux HazHauenue (IICK- 1.4)

69. 3akanika cranu. OnpeieaeHue 3HaYeHUI OCHOBHBIX ITapaMEeTPOB: TEMIIEpaTypbl HarpeBa, -
TENLHOCTH Harpesa, ckopoctu oxnaxaenus (ICK- 1.2)

70. 3akanouHblie cpefbl, ocHoBHbIC TpeboBanus k HuM (ITCK- 1.2)

71. OtniyckHast xpynkocTs Il pona. [IpyuuHbl BOSHUKHOBEHHS M METO/IbI €€ YCTPAHEHHs U TIpeTy-
npexaenus (IICK- 1.2)

72. HutpouemenTanus. [Tapamerps! nporiecca, cBoiictBa u o0actu npumenenus (ICK- 1.2)
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73. Anarpamma uzorepmuueckoro npeppamienus aycrenura. (IICK- 1.2)

75. PacumdpoBare Mapky Mertautonpoayknuu: XBIT u nmate ee XxapakTepuCTHKY (Ha3BaHUE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHosorun) (IICK- 1.4)

76. PacumdpoBare Mapky Mmetamuionpoayknuu: [IIX15 u nate ee xapakTepucTHKy (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI u TexHosorun) (IICK- 1.4)

77. PacumndpoBatk Mapky MeTaimonpoaykiuu: /{18 u 1ath ee XapakTepUCTHKY (Ha3BaHKE, HA3HA-
4eHHe, CBOiicTBa, 0cOOEHHOCTH CTPYKTYpHI U TexHonorun) (IICK- 1.4)

78. PacmmdpoBarh MapKy MeTauIONpoaykKiuuu: AMr M JaTh €€ XapakTEepUCTHKY (Ha3BaHUE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHonorun) (IICK- 1.4)

79. PactmdpoBaTh MapKy METAJUTONPOAYKIIMH: Y8 U 1aTh €€ XapaKTEePUCTUKY (Ha3BaHUE, HA3HA-
4eHHe, CBOiicTBa, 0cOOEHHOCTU CTPYKTYpHI U TexHonorun) (IICK- 1.4)

80. Brusinue nerupyrommx 3JIeMEeHTOB Ha oaumMopgHoe rpeBpaiieHue xkenesa. Knaccupukanus
aerupoBaHHbIX cTaneit (OK- 7)

81. PacmmdpoBare Mapky metaonpoaykiuu: BK8 m mare ee xapaktepucTtuky (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHosornn) (IICK- 1.4)

82. OcHoBHBIE MOKa3aTeNu PU3NKO-MEXAaHUYECKUX CBOICTB MaTEepHaIOB U METO/IbI UX OMpeere-
nus (HB, HR, HV, o8, oT, 6, KCU) (OK- 7)

83. PacuudpoBars Mapky MeTaionpoaykiuuu: ber3nc u gath ee XapaKTepuUCTHKY (Ha3BaHHeE,
Ha3HAYCHHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI 1 TexHonorun) (IICK- 1.4)

84. PacumdpoBars Mapky meramnonpoaykuuu: CUIS5 u nate ee xapakTepucTUKy (Ha3BaHHeE,
Ha3HAYCHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI 1 TexHosornn) (IICK- 1.4)

85. PacmdpoBats Mapky Metamtonpoaykuuu: Ctanb 45 U 1aTh ee XapakTepucTUKy (Ha3zHaue-
HUE, KauyecTBO, MecTonojiokeHne Ha auarpamme Fe-C, cTpykrypa, 0COOEHHOCTH TEXHOJOIHMH)
(IICK- 1.4)

86. Pacumdpoare Mapky Metarutonpoaykiun: 12X18HI10T u gate ee xapakTepucTuKy (Ha3Ba-
HHe, Ha3HAYCHKE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI U TexHojoruu) (IICK- 1.4)

87. PacumdpoBaTh MapKy MeTayutonpoaykiun: P18 u nate ee xapakTepucTHKy (Ha3BaHUE, Ha3HA-
YeHHe, CBOiCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (IICK- 1.4)

88. Pacmuposars mapky metaymionpoaykiuu: 1100131 u nath ee xapakTepuCTHKY (Ha3BaHHE,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (IICK- 1.4)

89. Pacmudposate mapky metamtonpoaykiuuu: bpO®d6, 5-0, 15 u nate ee XapakTEepPUCTHKY
(Ha3BaHUe, HA3HAYCHUE, CBONCTBA, 0COOCHHOCTH CTPYKTYphI U TexHosorun) (IICK- 1.4)

90. MukpoMexaHuKa KOMIIO3UIIMOHHBIX MaTepUaioB C BOJOKHHUTHIM HamojHuTeneM. Kputuue-
CKasl JTMHA BOJIOKHA. ATuTUBHOCTH cBOMCTB Kommo3uta(IICK- 1.4)

91. PacudpoBats Mapky Meramtonpoaykuuu: 25XI'T u gath ee XapakTepuUCTUKY (Ha3BaHUeE,
Ha3HAuCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosorun) (IICK- 1.4)

92. PacumdpoBate Mapky Metamonpoaykuuu: 08X13 u naTh ee xapakTepuCTHKY (Ha3BaHUE,
Ha3HauCHHUE, CBOICTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosorun) (IICK- 1.4)

93. Tutan u ero ciuiaBbl. CBoiicTBa u odnactu npumenenus (IICK- 1.4)

94. BeicokoTemiepaTypHbie Matepualbl. JKapocroiikocTs U xaponpodHocts (IICK- 1.4)

95. MarautoTBep/ible 1 MarHuTOMsrkue Matepuaibl. KospuutusHas cuna. @akTopbl, BIUSIOLINE
Ha MarHuTHBIe cBolicTBa Marepuainos (IICK- 1.4)

96. Pacudposars Mmapky Metasionpoaykiuu: 38XMHIOA u nate ee xapakTepucTuKy (Ha3BaHUe,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (IICK- 1.4)

97. PacumdpoBare Mapky metammonpoaykiuu: AJI2 u gaTh ee XapakTepHCTHKY (Ha3BaHHE,
Ha3Ha4YeHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHonorun) (IICK- 1.4)

98. Pacmmdposats Mapky Metautonpoaykinun: KU 30-6 u nath ee XapakTepuUCTHKY (Ha3BaHUE,
Ha3Ha4YeHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHonorun) (IICK- 1.4)

99. PacumdpoBare Mapky metamionpoaykiuu: bpC30 u nate ee xapakTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHonorun) (IICK- 1.4)

100. Paciindposats mapky metayutonpoaykuuu: BU 120-4 u nate ee xapakTepucTuky (Ha3BaHue,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI 1 TexHonorun) (IICK- 1.4)
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101. PacimgpoBaTth Mapky metamionpoaykuuu: BCt3cn u nath ee XapakTepuCTUKY (Ha3BaHUE,
Ha3HaveHHe, KauecTBO, ocodbennoctu rexuonorun) (ICK- 1.4)

102. PacumudpoBars Mapky Metamutonpoaykuuu: Ctanb 08K u 1aTh ee XapakTepUCTUKY (Ha3Ha-
YeHHe, KauecTBO, MeCcTomnoiokeHue Ha nuarpamme Fe-C, ctpykrypa) (IICK- 1.4)

103. Pacumdpoars Mapky Merawtonpoaykuuu: CT3KI U JaTh €€ XapaKTepUCTHKY (Ha3BaHHE,
Ha3HaveHHe, KauecTBO, ocodbennoctu texuonorun) (ICK- 1.4)

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

105. PacumdpoBare mMapky meramutonpoaykiuu: JI70 u maTh ee xapakTepucTUKY (Ha3BaHUE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHojorun) (IICK- 1.4)

106. PacumdpoBats Mapky meTtaymionpoaykiuu: bpb2 u gate ee xapakTepucTuKy (Ha3BaHUE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHojorun) (IICK- 1.4)

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

108. Ctanu aj1s mTaMImoBOro HHCTPYMEHTA XOJIOJHOTO U ropsuero aehopMUpPOBAHUS (IICK-
1.4)

109. PacmiudpoBars mapky metamuionpoaykuuu: Ctanb 30A U 1aTh ee XapaKTepUCTUKY (Ha3Ba-
HHE, Ha3HAYCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHhI U TexHojoruu) (IICK- 1.4)

110. PacumdpoBats Mapky metauionpoaykuuu: T15K6 u nate ee xapaktepucTuky (Ha3BaHue,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (IICK- 1.4)

111. MaprencutHo-ctaperouue ctanu. Cocrtas, TexHoiorus, ceoiictsa (IICK- 1.4)

112. Hanomarepuansl. O0mas XxapakTepucTuka. ['eomerprueckue nmapaMerpsl HaHodacTui W3-
menbueHue yactuil. Crenens qucnepcHocT. Kputnueckuii nuametp Hanouactwuil. (IICK- 1.4)
113. Xumudeckue cBOCTBa HAHOYACTHIL. MaITMHOCTPOUTEIbHOE IPUMEHEHNE HAaHOYaCTHII. Me-
JTMIMHCKOE puMeHenue Hanouactuil. Hanoanekrponuka (IICK- 1.4)

3agaHusA 1J151 KOHTPOJIbHOI padoThI

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

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

- OLCHKA «XOpOIIO» BBICTABIACTCA CTYACHTY, C€CJIM CTYACHT BBLIIIOJIHUI BCC
MMPEAJIOKCHHBIC 3aJaHNHU, HO JOITYCTHUJI 1-2 CYHICCTBCHHBLIC OH_II/I6KI/I,

- OLCHKAa «YAOBJICTBOPHUTECIBbHO», €CJIN CTYACHT HE BBIIIOJIHUII IIOJHOCTBIO OJHO
3aJlaHue,

- OLCHKAa «HCYAOBJCTBOPUTECIBbHO» CCIIN CTYACHT HC BBIITOJHHWJI ITIOJTHOCTBIO JIBA
3aaHusl.

Tema «Yrneponucteie cranu 1 yyryns» (IICK- 1.2)
IIpumepsl 3ananuit

3AJJAHUE Ne 1
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1.HageptuTe B Macmrade nuarpaMMy COCTOSIHUS YKETIE30-YIIIEPOIUCTHIX CIIJIABOB HA CTAHAPT-
HOM OJlaHKe, MOCTaBbTe OYKBEHHBIE 0003HaYeHUs. HazoBuTe (ha3bl U CTPYKTYpHBIE COCTABIISIO-
HIFe B KAKI0M 00JacTH quarpamMmsl ((a3bl 3aKITI0YUTE B KBAAPATHBIC CKOOKH)

2. B xakux npenenax u3MeHsieTcss xumuueckuii cocras (%C) aycTeHuTa npu nepBUYHON KpUCTa-
nu3anuy crasa ¢ 1,8 %C? Kak Ha3bIBaeTCs 3TOT CIUIaBa ¥ KaKylo CTPYKTYPY UMEET IIpU KOMHAT-
HOM TeMIiepaType B COOTBETCTBUU C TUArpaMMO xKese30-yriepoa?

3. Hanumure cxemy npeBpaiienus s ctanu, conepsxkameid 0,8 %C npu temneparype 727°C.
Yxaxute xumuueckuii coctaB (%C) s a3, yyacTBYIOIIMX B 3TOM INpeBpaiieHuu. Yto mpen-
CTaBISIOT COOO0H 3TH (a3bl, KaKyl0 UMEIOT KPUCTAIUIMYECKYIO PEHIETKY B CBOICTBA?

4. lana crans Mapku Y 10A. YkaxuTe Kiacc 3TOW CTaJId MO KayecTBY (0OBIYHOTO KavyecTBa, Ka-
YEeCTBEHHAs, BBICOKOKAUECTBEHHAs), a TAKXKE CPEIHEE COAECPKAHUE YIIIEpoaa U CTPYKTYpPY ITOU
CTaJId IPU KOMHATHOM TEMIEpaType B COOTBETCTBUU C TUATPAMMOM KeJIe30-yriIepo.

5. Mana cranp mapku BCTSkn. Ykaxute ee KauecTBO, YTO 03HAYAIOT OYKBBI U I (PBI BXOASAIIHNE
B MapkupoBKy. [lo KakuM mokaszarensiM (XUM. COCTaB, MEXaHHMYECKHE CBOICTBA) MPOU3BOIUTCS
KOHTPOJIb 3TOM cTanu?

3ATAHUE Ne 2

1. Haueptute B Macmrabe AuarpaMmMy COCTOSIHUS JKEJIE30 - YIIIEPOAUCTHIX CIUTABOB HA CTaHAAPT-
HOM OJiaHKe, TocTaBbTe OyKBeHHbIE 0003HaueHusl. Ha3oBute ¢asbl U CTPYyKTypHBIE COCTABISIO-
IIME B KOKI0M 00JaCTH quarpamMmsl ((a3bl 3aKITI0YUTE B KBAAPATHBIC CKOOKH)

2. Kakue ¢a3bl BXxoasT B coctaB nepinurta? Jlaiite xapakTepuCTHKY 3TUX (a3 U yKaKUTe KOHIEH-
TPaIMIO B HUX YIIepojia P KOMHATHOM TeMIreparype

3. CmnaB conepxkut 5 %C. Onpenenute KoHLeHTpauuto yriepona B (azax npu 1000°C. Kak
Ha3bIBACTCSI 3TOT CILIaB?

4. lan uyryn mapku CY15. Uto o603HauaroT OyKBbI U IUGPHL, BXOAIIME B MapKupoBKy? Kakas
¢dopma rpaduTa B 3TOM UyryHe?

5. Hana ctanp mapku Y 10A. Ykaxure Ki1acc 3TOi CTanu Mo KauecTBy (0OBIYHOTO KayecTBa, Ka-
YECTBEHHAsI, BHICOKOKAYECTBEHHAs), @ TAKXKE CPEAHEE COJEpKaHUE YIiepoa U CTPYKTYpy 3TOH
CTaJIM PU KOMHATHOW TEMIIepaType B COOTBETCTBUHU C JUATPAMMON KEJNe30-yIIIepos
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MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUNCKOMN ®EJIEPAILTN
denepanbHOE rocyIapCcTBEHHOE 0I0HKETHOE 00pa3oBaTebHOE YUPEKISHHE BBICIIIET0 00pa30-
BaHUs
MOCKOBCKHUY NOJINTEXHUYECKUI YHUBEPCUTET
HanpasiieHue noaroToBku:

23.05.01 HABEMHBIE TPAHCIIOPTHO-TEXHOJIOI'MYECKUE CPEJICTBA
OII (mpoduib): «/luHamuKa ¥ IPOYHOCTH TPAHCIIOPTHO-TEXHOJOTMUECKUX CUCTEM»

Kadenpa: «MarepuanoBeqeHue»

(HanMeHOBaHKE Kadeapbl)

Henosas (poJsieBasi) urpa Nel (OK-7)

o AUCHUIUIMHE «MatepuanoBeaeHue»
(HaMMeHOBaHKE AUCIUILIIHBI )

1 Tema (mpo6aeMa) MaKpPOAHATHMS CTAMM . ....uuveneeeenneenneennneenneannss
2 KoHnenuus Urpbl: NpoBeICHNE UCCIIEIOBAHMS TEMIUIETA pelibca, Makpouuinda aeranu, 3aka-
nennoit TBY, makponumda cBapHoro coequaenus. [1o kaxxaomy o0pasily onpenensercss MeTo-
JIMKa TPABJICHUs, OIUCHIBACTCS BBISIBJICHHAs CTPYKTYypa
3 Poan:
-...HavanbHUK OTK ... ;
ST (.43 1% 187 07 (W) (S0 (0): 7 N N1 1 SN ;
4 Oxxunaemblii (€) pe3yJbTar (bI) J€7aeTCs 3aKIFOYEHUE O IPUEMKE JI€TAIHN C TEXHUYECKUM
000CHOBAHUE MIPUHSITOTO PELICHUS . ..euvvneenaaanennnen.

- OIIEHKA «3aYTEHO» BBICTABIISICTCS CTYJEHTY, €CIIU CTYICHT 0€3 OIIMOOK ONpeesieT METOUKY
TPAaBJICHUS, OTIMCHIBACT BBISBICHHYIO CTPYKTYPY, IPAaBUIBHO JIEAET 3aKIII0UEHUE O KaYeCTBE HC-
CIeqyeMOM AeTalu,;

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

CocraBurenb [Ipoxoposa A.1.

(romucs)

« » 20 1.

HenoBas (poJieBasi) urpa Ne 2 (IICK- 1.2)

o JUCHUIINIMHE ((MaTepI/IaJIOBCI[CHI/IC»
(HaUMEHOBaHHUE AMCIUTLIHHBI)

1 Tema (mpo0saeMa) 3aKaTKA U OTIIYCK CTAMM . .. .uuuenneennneenneennnennneannans

2 Konuenuusi Hrpbl ONpeAesieHre ONTUMAIbHON TeMIEPATYPhl 3aKaIKU CTalu 45 U 3HaueHus
KPUTHYECKHUX TOYEK, YCTAHOBJICHUE BIUSHUS CKOPOCTH OXJIXKICHUS HA TBEPOCTh, H3YUCHHE
MUKPOCTPYKTYPBI CTallel TIocTie TepMUuIeckord 00paboTKu

3 Poun:

- cHAYAIBHUK LIBJL ..o ;

- . .AHKEHEPBI-MCCIETOBATEI . . . .t ettt ettenteate et eae et et et et e e eaeeaaeeeaneanaans ;

4 Oxunaemblii (e) pe3yJbTar (bI) JeTaeTCS 3aKIIOUEHUE O COOMIOACHUN MTPABUIBHON TEXHO-
JIOTHH ITPU IPOBEICHNAHN 3aKATIKH CTAU 45.. ...
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- OIICHKA «3aUTEHO» BBICTABIISETCS CTYACHTY, €CIIU CTYACHT 0e3 OIMOO0K OMUCKIBACT MPEeBpallie-
HUS, TIPOMCXOISIIUE TPU 3aKAJIKE CTAJIN; JaeT PEKOMEHIAINHU 10 PSKUMaM 3aKaJIKH CTalu 45;

- OIICHKA «HE 3a4TCHO» BBICTABJISICTCS CTY/ICHTY, €CIIH CTYICHT JIOMyCKAeT rpyOble OMUOKU TPU
OINKMCAHUHU TIPEBPAIICHH, TPOUCXOSIINX IPU 3aKaJIKe CTAJIM; JaeT HEIPABHIIbHBIC pEKOMEH 1a-
LMY 110 PEeKMMaM 3aKalku cTtainu 45

CocraBurenb [Ipoxoposa A.1.

(mopmucs)

« » 20 .

Oo6pa3ub1 BonpocoB u3 GoHIA TECTOBBIX 3aaHUI

Tema: «Mukpoanaau3 craan» (OK-7)

3aganue Ne 1

1. [TpuroroBiieHne MakponuiM(da BKIFOYACT OTICPAIUH:

a) Mex. oOpaboTka, nutrdoBaHue, noaupoanue; 0) Mex. 00padoTka, nutudoBaHuE, TPABICHHE,
B) Mex. 00paboTka, MOJIMpPOBaHUE, TPABIICHHUE

2. B nedopmupoBannom cruiase 3HadeHrne KCU u 6 BIosb BOJOKHA!

a) BbINIC; 0) HIDKE; B) OJIMHAKOBBI

3. Coenunenue cepedpa BXOAUT B COCTaB PEaKTHUBA:

a) nis rryookoro TpasieHust; 0) baymana; B) ['eitHa

3ananue Ne 2

1. Ilpu oxnaxieHun ciuTKa 00pasyeTcs 30Ha KpPYIHbBIX OPUEHTHPOBAHHBIX 3€pEH:

a) mpu OBICTPOM OXJIAXKICHUH; 0) TIPU HAIPABICHHOM OTBOJIC TEILIA; B) MPU MEIJICHHOM
OXJIQXKICHUH

Hanuuue Ha NOBEPXHOCTH M3J10Ma YYaCTKOB C OJECTSIIEH U ILIEPOXOBATON MOBEPXHOCTHIO
XapaKkTepHO JJIs:

a) KpUCTAJUIMYECKOTO U3JI0Ma; 0) BOJIOKHUCTOTO MU3JI0Ma; B) YCTAJIOCTHOTO HU3JIOMa

3. HarpeB ucnonb3yroT B Ipolecce:

a) myOoKoro TpaBieHus; 0) TpaBieHHe peakTuBoM baymaHa; B) TpaBieHue peaktuBoM [ eifHa;

Samganme Ne 3

1. JleHaApUTHON JIMKBUAAIIMENA HA3bIBACTCS:

a) HEOTHOPOTHOCTh XUMHUYECKOTO COCTaBa B 00beMe OTHOTO 3€pHa; 0) OHOPOTHOCTD
XUMHYECKOTO COCTaBa B 00beME OJTHOTO 3€pHA; B) HEOJHOPOIHOCTh XUMHUYECKOTO COCTaBa B
o0BbemMe CIuTKa

2. B nedopMupoBaHHOM CILJIaBE 3HAYEHUE G BIOJIH BOJIOKOH MO CPABHEHUIO C TTOTIEPEYHBIM
HarpaBJIeHUEM:

a) BhIIIE; 0) HIKE; B) OTMHAKOBBI

3. B u3nome nposBisgeTcs 30Ha 1010Ma:

a) B KpUCTAJUINYECKOM; 0) B BOJIOKHHCTOM; B) B yCTaJJOCTHOM

3amanue Ne 4

1. JluxBuaamnuen Ha3bIBaeTC:

a) OHOPOTHOCTh XUMHUYECKOTO COCTaBa; 0) HEOMHOPOJHOCTh XMMHUYECKOTO COCTABa; B)
HEOJIHOPOAHOCTh MEXaHUYECKUX CBOUCTB

2. Cepa HaXOIUTCS B CTAJIM B BUJIE

a) MnS; 6) MnSOys; B) H2S
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3. ®paxTorpadueii Ha3pIBAIOT U3YUYEHUE:

a) u3aomMa aetanu; 6) Makponutrda; B) 1eI0M JeTaan

3ananue Ne 5

1. JIerxomnnaaBkue MPUMECH KOHIICHTPUPYIOTCS B:

a) MIaBHBIX OCSX JICHJIpUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEXAY 36pHAMH MeTalia
2. Kpucrannuyeckuit U3J710M CILJIaBa CBUAETEILCTBYET O:

a) XpYyIKOM pa3pylIeHnu; 0) BI3KOM pa3pyllIeHUH;

3. [Ipenen mpoYHOCTH CIJIaBa IPU PaCTSHKEHUU 0003HAYAIOT:

a) of; 6) 6; B) KCU

3ananue Neb

1. [I1acTHYHOCTD CIUIaBa XapaKTEPU3YIOT:

a) MpeeIoM MPOYHOCTH MPU PACTKEHUU; 0) OTHOCUTEIIbHBIM YIUIMHEHUEM PU PACTSKEHUU; B)
KO3 PUIIMEHTOM yIapHOH BA3KOCTH

2. B cocraB peakrtuBa ['eitna BXoAUT:

a) CepHasl KUCJI0Ta; 0) COsTHAsE KUCIIOTA; B) XJIOPUCTHIA aMMOHUI

3. BOJIOKHUCTBII U3JI0M CIIJIaBa CBUIETEIHCTBYET O:

a) XpYIKOM pa3pylieHuu; 0) BI3KOM pa3pylIeHHH

3aganue Ne7

1. BOJIOKHUCTBIN U3JI0M UMEET OBEPXHOCTh

a) EepoXoBaTyo; 0) OJIECTSIIYI0 3epPHUCTYIO; B) MAaTOBYIO

2. MakpoCTyKTypoOi cIljaBa Ha3bIBaeTCs:

a) CTPYKTYypa, pa3nyumMasi Mo AJIeKTPOHHOM MHKPOCKOIIOM; 0) CTPYKTYpa, pa3indumMas o
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3IudyumMas HEBOOPYKEHHOM IJ1a30M

3. YnapHas BA3KOCTb ITPOKaTa B HAIIPABJICHUAX BJIOJIb U TONEPEK BOJIOKOH

a) pasinuaercs B 2 pasa; 0) pasnuuaercs B 10 pas; B) He oTyiMyaeTcs

3ananue Ne 8

1. [Ipenen mpoYHOCTH MPOKaTa B HAIIPABJICHUSAX BIOJIb U TIOTIEPEK BOJIOKHA

a) paznuuaercs B 2 pasa; 0) paznuuaercs B 10 pa3; B) He oTyiMuaeTcs

2. 3epHO MeTasIa SBISETCSA:

a) KpUCTAJIOM; 0) KPUCTALTUTOM; B) LICHTPOM KPUCTATUIU3AIIUN

3. TpaBnenue makpouuinda

a) 00eclBEUMBAET MMOBEPXHOCTH CIJIaBa; 0) BHISBIISIET HEOJHOPOJHOCTh MAaKPOCTPYKTYPHI; B)
MONUpPYyeT NUTM()OBAHHYIO TOBEPXHOCTh

3ananue Ne 9

1.Menko3epHHUCTast CTPYKTYpa B JINTOM MeTajlie 00pa3yercs

a) Mpu OBICTPOM OXJIXKJIEHUH; 0) MPU MEATICHHOM OXJIAXKACHUU; B) IPU HAIIPABICHHOM OTBOJIE
TerJia

2. JIuxkBuanuyen Ha3bIBaIOT:

a) HEOJHOPOTHOCTh XUMHUYECKOTO COCTaBa; 0) KPUCTAILTM3AIIUIO CIIJIaBa; B) BETUYHHY 3€pEH
MeTania

3. Koaddunment ynapHoii BI3KOCTH 0003HAYAIOT

a) of; 6) 6; B) KCU

3ananue Ne 10

1. Konenuarsii Bast /IBC pekomeHayeTcs H3roTaBInBaTh:

a) U3 MpoKara; 0) KOBKOIA; B) TUThEM

2. BonokHucras ctpykTypa Ae(OpMUPOBAHHOTO METAJIJIa BBISBIISECTCS PEaKTHBOM:
a) nmryookoro Tpasnenus; 0) baymana; B) I'eitna
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3. [Ipenen mpoYHOCTH TPU PACTSHKEHUN HMEET Pa3MEPHOCTh
a) MIla; 6) %; B) x/cM?

3amanue Nell

1. 30HaNbHYIO JTUKBUIAINIO MOXKHO YCTPAHUTh

a) oTKHUroM; 0) 00pabOTKOH TaBIEHUEM; B) HEIIb3S

2. KoaddummenT ynapHo#t BA3KOCTH UMEET Pa3MEpHOCTh

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

3. Bsa3zkoe paspylleHre XxapakTepusyeTcsi:

a) KPUCTAJUIMUYECKUM U3JIOMOM;

0) BOJIOKHUCTBIM H3JIOMOM

3amanue Ne 12

1.MuHuManbpHbIE IPUMECH cepbl B pocdopa CONePKHT:

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

2. leHapuTHAS JTUKBAIUS BBISBISICTCS METOJIOM

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

3. OCHOBHBIMH XapaKTEPUCTHKAMU (PUZNKO-MEXAaHHUECKUX CBOMCTB CILIABOB SIBJISTFOTCSI
a) o-1,0,4; 6) 6f3,0,KCU; B) ocuc,y,p

3ananue Ne 130

1. Ycamounas pakoBUHA CITUTKA GOPMHUPYETCS B:

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

2. JIns MakpoaHaIn3a CIIMTKOB U IPOKATa MPUMEHSIOT:

a) my0Ookoe TpaBieHue; 0) TpaBieHue peakTuBoM baymana; B) TpaBieHue peaktuBoM [ eitHa
3. JIeHApUTHYIO IMKBUIAIHIO MOKHO YCTPAHUTH!

a) 00paboTKO naBiieHueM; 0) OTIKUTOM; B) HEJIb3sI

3ananue Ne 14

1. I BBISBIEHUS paclpeiesIeHUs CEphbl B CTAIU MPUMEHSIOT

a) nryOokoe TpaBieHue; 0) TpaBieHue peakTuBoM baymana; B) TpaBieHue peaktuBoM [eifHa

2. YcayouHasi pakoBHMHA CIIUTKA (OpMUpPYETCS:

a) B HayaJie mpoliiecca KpucTain3alum; 0) B KOHIIE Mpolecca KpUCTaJUIM3alluY; B) B IIpoLecce
OXJIAKICHUSI CITUTKA

3. XaOoTUYHYIO OpUEHTALUIO 3epeH B 1 30HE CIUTKa 00YCIIaBIUBAIOT

a) HEOJHOPOJIHOCTBIO peiibeda N3T0KHUILIBL;, 0) BEICOKAsI CKOPOCTh OXJIAX/IEHUS; B)
HaIlpaBJICHHBIN TEIJIO0TBOJ

Samganue Ne 15

1. Jlns BBISBICHUS pacpeAeNieHus CEephbl B CTATU MPUMEHSIOT:

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

2. YcanouHasi pakoBHHA CIIUTKA (POPMUPYETCSI B:

a) HavaJsie mpolecca KpUCTALTH3AINH; 0) KOHIIE TpoIlecca KPUCTAUIU3AIIMHT; B) TIPOIIECCE
OXJIXKICHHSI CITUTKA

3. XaoTHYHYIO OpUEHTAIUIO 3epeH B 1 30HE cuTKa 00yCIIaBIUBaAIOT

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

3amganue Ne 16
1. Kakoii Bu1 n3noMa BO3HUKAET P MHOTOKPATHBIX MIOBTOPHO-TIEPEMEHHBIX HArpy3Kkax?
a) YCTaJIOCTHBIH; 0) BSI3KHIA;
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2. JIns makpoaHain3a CBApHOTO COECUHEHUS UCTIONb3YIOT

a) TpaBiieHue peakTuBoM baymana; 0) TpaBieHue peakTUBOM [ eiiHa; B) ITyOOKO€e TpaBiieHHE
3. XKXuakuit MeTau1 o OTHOIIEHHUIO K TBEPOMY METAILTY UMEET YICIbHBINA 00hEeM:

a) OonpIHii; 6) MEHBIINI; B) paBHBIN

3amanue Ne 17

1. Kakyto CTpyKTypy UMEET CTaJIbHOU CIUTOK?

a) BOJIOKHUCTYIO; 0) ICHIPUTHYIO

2. 15151 BBIIBIICHUSA pacpeeneHus yriepoaa u ¢pocdopa B CTaIU IPUMEHSIOT:

a) NIyOoKoe TpaBiieHKE; 0) TpaBJIeHHE peakKTHBOM | €liHa; B) TpaBjeHUE peakTHBOM baymaHa
3. brecTsiyro MoBEpXHOCTh HMEET:

a) KpUCTAJUIMYECKUH U3JI0OM; 0) BOJIOKHHCTBINA U3JIOM

3amanue Ne 18

1. ITpu r1yGOKOM TpaBIEHUH UCIOJIB3YIOT:

a) COJISTHYIO KHCIIOTY; 0) CEpHYIO KHCIIOTY; B) XJIOPUCTBIM aMMOHHUA

2.B ycnoBusX HanpaBI€HHOI'O TEIJIOOTBOAA (POPMUPYETCS:

a) 30Ha MEJIKMX PaBHOOCHBIX 3€peH; 0) 30Ha KPYIHBIX OPUEHTHPOBAHHBIX 3€PEH; B) 30HA
KPYITHBIX PABHOOCHBIX 3€PCH

3.Xpynkoe pa3pylieHHe XapaKTepu3yeTcs:

a) BOJIOKHUCTBIM U3JIOMOM; 0) KPUCTAJUIMUECKUM HU3JIOMOM

3ananue Ne 26

1. Cynpdua mapranua npu temmneparype Boime 1000 C:
a) IJIaCTUYEH; 0) IUIaBUTCS; B) XPYIOK

2. Yrto Takoe XJIaHOIOMKOCTb:

a) oXpyI4yuBaHUE MaTepuaia Ipu HU3KUX TeMIieparypax; 0) IpouyHOCTb MaTepuasa Npu HU3KUX

TEeMIepaTypax; B) yMEHbIIIEHHE TBEPAOCTH IIPU HUZKUX TeMIepaTypax
3. Uto Ha3BIBAIOT CTPYKTYPOU Marepuaa:
a) BUJIMMOE CTpOEHHeE; 0) HaIM4Ke TPEIINH; B) IIEPOXOBATOCTh TOBEPXHOCTH

Tema: «Muxkpoanaau3s cramam» (OK-7)

3ananue Ne |

1. Yto Ha3pIBaeTCs CTPYKTYpOM Marepuasa’?

a) IIEPOXOBATOCTh MOBEPXHOCTH; 0) BUAUMOE CTPOCHHE; B) HATHUNE TPEUTUH

2. Yro Takoe XJIaJHOJIOMKOCTh?

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

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

a) KPYITHO3EPHUCTHIE; 0) MEJIKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3€pHA

3ananue No 2

1. ITpu kakoM yBEIMYEHUH U3YyYaAIOT MUKPOCTPYKTYPY?

a) menee 100 pa3; 6) 6onee 50 pa3; B) HEBOOPYKEHHBIM TTIa30M

2. Kakoli XuMHYECKHI JIEMEHT BBI3BIBAET XJIATHOJIOMKOCThH ?

a) cepa; 6) dhocdop; B) yriepoa

3. YBennueHue HoMepa 03HAYaeT CIEAYIOIIEE U3MEHEHHNE BETUYMHBI 3€pHA
a) yBenuueHue; 0) yMEHBIIICHHE; B) HE O3HAYAET

Samganme Ne 3
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1. Ha xakoM npuHIume padoraet Metaorpaguueckiuii MUKpOCKOTT?

a) MPOXOJKJIEHNE CBETa Yepe3 MaTepuall; 0) OTpakeHHE CBETa MareprajoM; B) MaTepruaIoM
2. Kakoit XuMHU4Y€CKHUI 3JIEMEHT BbI3bIBAET KPACHOJIOMKOCTh CTaIH?

a) yrepon; 6) cepa; B) docdop

3. CKOJIbKO HOMEPOB COACPIKUT IIKajia OLIEHKU BEJIUYHHBI 3epHA CTaIu?

a)7;6)10;B8) 5

3amanue Ne 4

1. Kak onpenenuts yBeandeHre MUKpOCKoma?

a) (yBenudeHHE OKyisipa) — (yBeIMYCHHE 00beKTHBA) =; 0) (YBEIMUCHHUE OKYJsipa) +
(yBenmmueHnue oObeKTHBA) =; B) (YBEIMUCHHE OKYISAPA) X (YBEINYCHHUE OOBEKTUBA) =

2. Yto Takoe KpaCHOJIOMKOCTb CTAJIH?

a) moreps npounoctu npu Harpese Boie 1000°C; 6) oxpymuuBanue npu Harpese Boime 1000°C;
B) IPOYHOCTH NPHU BBICOKUX TEMIIeparypax

3. Kak onieHMBalOT BEJIMYMHY 3€pHA CTAIU?

a) MyTeM TpaBJeHus MUKpouutruda; 0) myTeM CpaBHUBAHMS C 3TAJIOHOM; B) ITyTEM
OTpaXkaTeJIbHOU CIIOCOOHOCTH

3aganue Ne 5

1. Yro o3Hauvaet 3anuch x507

a) yBenuuenue 6osee 50 pas; 6) ysenuuenue 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 comepxanuu menee 1,2%; B) HET, mpu T0O0M
COZIeP KaHUH

3. Kak BBISBIISAIOT TPAHUIIBI 3€pEH MeTaia?

a) MyTeM CPaBHEHHS C 3TAJIOHOM; 0) ITyTeM TpaBlIeHUS MUKPOULIH(A; B) METOJIOM XUMHUUECKOTO
aHanusa

3ananue Ne 6

1. Yrto Takoe paspemiaronias CiocoOHOCTh MUKpPOCKOTa?

a) MUHAMAJIbHOE PACCTOSTHUE MEXIY JBYMS BUIMMBIMU Pa3/IeIbHO TOYKAMH; 0) MAKCHMAITLHOE
paccTosiHiE MEXAY ABYMS BUAMMBIMU Pa3ieIbHO TOYKAMH; B) YBEIMUEHUE MUKPOCKOTIA

2. B xaxom Buje Haxoautcs pocdop B ctamu?

a) B BHJIE TBEPJIOTO PacTBOpa MpH JIt0OOM colep:kaHuu; 0) B BUJIE XUMUYECKOTO COSTUHEHUS
BoIe 1,2%; B) B Buje TBepAoro pacteopa a0 1,2%

3. YUro Takoe 3BTEKTHKA?

a) JIETKOTUIaBKasi CMech; 0) XUMUYECKOE COeTUHEHHE; B) TBEP/IbI pacTBOP

3aganue Ne 7

1. Yro Takoe periuka?

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

2. Cepa BbI3bIBaET KPACHOJIOMKOCTh CTaJIM, €CJIM OHA HAXOIUTCS B BUJE

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

3. OBTeKTHKa Cyab(uaa Keje3a ¢ )KeJae30M P HOPMaIbHOM Temneparype

a) Xpynka; 0) IacTuyHa; B) ynpyra

3ananue Ne 8

1. C yBenuueHHeM JUTMHBI BOJIHBI CBETA pa3peliarolias CioCOOHOCTh MUKPOCKOTIA
a) yBeITMUMBAETCS; 0) YMEHBIIAETCS; B) HE U3MEHSETCS

2. ®ochop obpasyer ¢ KeIe30M

a) TBEpbIN pacTBOp; 0) XUMUUYECKOE COEITMHEHHE; B) HE B3aUMOJICHCTBYET
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3. DBTeKTHKA Cyab(uaa xKee3a ¢ )Kene30M npu remneparypax Boime 1000°C
a) TUIaBUTCS; 0) XPYIKa; B) MJIACTUYHA

3amanue Ne 9

1. Yem Gopllie MUHUMAJIBHOE PACCTOSHUE MEXKITY BYMS BUIIUMO Pa3JeIbHO TOYKAMHU, TEM
paszperaronias criocoOHOCTh

a) Oosbie; 0) MEHBIIIE; B) HET 3aBUCHMOCTH

2. ®ocdop B cTaisax oOpa3yer ¢ KeJie30M

a) TBEP/bI pacTBOpP; 0) XUMUYECKOE COSANHECHHE; B) HE B3aUMOJICHCTBYET

3. Oxkcuael

a) MJIACTUYHBI; 0) XPYIIKH; B) YIIPYTH

3amanue Ne 10

1. Ha kakoM npuHIIHIIE pabOTaeT pacTPOBBINA AEKTPOHHBI MUKPOCKOTM?

a) MPOXOXKJICHUE MMOTOKA AIIEKTPOHOB Yepe3 Marepual; 0) OTpaskeHUE MOTOKA AIIEKTPOHOB
MaTepuajioM; B) OTPaXEHUE CBETa MaTepUaIoM

2. Cepa o0OpasyerT c xKeje30M

a) TBEPJIbIil pacTBOP; 0) XUMUUYECKOE COCIMHEHHE; B) HE B3aUMOICHUCTBYET

3. Cynbdua mapranna npu temmneparypax Boime 1000°C

a) XpymnokK; 0) MIaCTU4EH; B) MJIABUTCS

3aganue Ne 11

1. [Tpr KaKOM yBEIHYEHUH TPOBOISAT MUKPOAHAIH3 CTAIN?

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

2. Kak onieHuBaroT coiepaHne HEeMETaUTMYECKUX BKJIFOUEHUHN B CTaln?

a) METOJIOM XMMHYECKOT0 aHaju3a; 0) MyTeM CpaBHEHHsI C TAJIOHOM; B) IO TBEPIOCTH 00Opasia
3. Yto Takoe okcuabl?

a) OKUCIIBI yIIepoa; 6) cMech OKUCIIOB; B) OKUCIIBI JKeje3a

3amanne Ne 12

1. Uto Takoe XJ1aJHOJIOMKOCTE?

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

2. CkonbKo 0aioB COAEPKUT IIKaja OIEHKH KOJTMYeCTBa HEMETAIITHNYECKUX BKIIFOUEHHH B
cranu?

a) 10;6)5;8) 7

3. K HeMeTa/uIM4eCKMM BKJIIOYCHUSM B CTAJIA OTHOCSTCS

a) ¢pocdop; 6) cynbhUIBI U OKCUTIBI; B) YIIIEPO/

Saganue Ne 13

1. Kakoit XuMrueckuii 3JIeMEHT BBI3bIBAET XJIaIHOJIOMKOCTh CTaIH?

a) cepa; 0) hocdop; B) yriepon

3. Ilpu kakoM yBEeTMYEHUH MPOBOJAAT MUKPOAHAIN3 CTAIN?

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

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

3ananue Ne 14
1. Kakoif XUMHUYECKHI 3JIEMEHT BBI3BIBAET KPACHOJIOMKOCTH CTaJIH?

a) yrepoz; 0) cepa; B) docdop
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2. Ha xakoM npuHIUIIE paboTaeT AEKTPOHHBIN MUKPOCKOT?

a) OTpaXKCHUH CBETA MaTepuaioM; 0) MPOX0KICHUH ITOTOKA SJIEKTPOHOB Yepe3 MaTepHa; B)
OTPaKCHUH MIOTOKA HJICKTPOHOB MaTepUAIOM

3. YBenuueHue HoMepa O3Ha4aeT CIeayolee N3MEHEHNE BeINUMHBI 3epHa

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

3ananue Ne 15

1. Yto Takoe KpaCHOJIOMKOCTb CTAJIH?

a) moreps npounoctu npu Harpese Boie 1000°C; 6) oxpymuuBanue npu Harpese Boiie 1000°C;
B) IPOYHOCTH TP BBICOKUX TeMIepaTypax

2. Yem OombIlie MUHUMAJIBHOE PACCTOSIHUE MEXKY JIBYMS BUIMMBIMHU Pa3eIbHO TOUKAMH, TEM
pasperaronas CiocoOHOCTb

a) HET 3aBHCUMOCTH; 0) OOJIbIIIE; B) MEHBLIE

3. CxobKO 0aIoOB COAEPIKUT ILIKaja OLIEHKH BEIMYMHBI 3epHa CTaIn?

a)7;0)10;B)5

3aganue Ne 16

1. Yto Takoe oKcHabI?

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

2. Kakoit XuMHU4YECKHI 3JIEMEHT BBI3BIBAET KPACHOJIOMKOCTh CTaIH?

a) cepa; 6) docdop; B) yrnepoa

3. Ha xakom npuHuune padoraer Metajuiorpaduueckuii MUKpOCKOI?

a) OTpaXEHUH CBETa MaTepuasioM; 0) MOIIOIIEHUH CBETa MaTeprasoM; B) MPOXOXKICHUU CBETa
yepes Marepuai

3aganue Ne 17

1. Oxcunpl

a) Xpynky; 0) ynpyru; B) MJIACTUYHbI

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

3. [Ipu kakoM yBETMYEHUHU U3YIAIOT MUKPOCTPYKTYPY?

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

Samganue Ne 18

1. Cepa BbI3BIBa€T KPACHOJIOMKOCTbD CTAJIU, €CJIM OHA HAXOJUTCS B BUJIE

a) TBEpJIOTO pacTBopa; 0) cunbduaa xkemnes3a; B) Cyiabduia Mapraaia

1. Yrto Takoe pazpemiaroniasi CocoOOHOCTh MUKpPOCKOTa?

a) yBEeJIMUEHNE MUKPOCKOMA; 0) MUHUMAJIHHOE PACCTOSTHIE MEXY IBYMSI BUIMMBIMU Pa3eIbHO
TOYKaMU; B) MAKCUMAJIbHOE PACCTOSTHUE MEXKIY ABYMS BUAMMBIMU Pa3ieIbHO TOYKAMHU

3. Kakoii XUuMHYECKUH 3JIEMEHT BEI3BIBACT XJIAJJHOJIOMKOCTE CTaIu?

a) cepa; 6) dhocdop; B) yriepoa

3amganue Ne 19

1. ®ochop obpa3zyer ¢ xKene3om

a) XUMHUYECKOe COeMHEeHNE; 0) TBEpAbIN pacTBOP; B) HE B3aUMOJIECHCTBYET

2. Yto o3Havaet 3anuch X507

a) yBennuenue meree 50 pa3; 6) ysenuuenue B 50 pa3; B) yBenuuenue 6onee 50 pa3

3. Uto Takoe XJIaJIHOJIOMKOCTh?

a) MPOYHOCTh MaTepuaa Mpu HU3KUX TeMIleparypax; 0) oxpymuyuBaHHE MaTepuana Mpyu HU3KUX
TEeMIIepaTypax; B) yMEHbIIICHUE TBEPAOCTH NP HU3KUX TEMIIepaTypax
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3amanue Ne 20

1. K HeMeTanmmu4eckuM BKIIOUEHHEM B CTaJId OTHOCSTCS

a) cynbuabl U OKCUbL, 0) yriepon; B) pocdop

Uro Takoe KPaCHOJIOMKOCTb CTau?

a) oxpynmuuBanue npu Harpese Boimie 1000°C; 6) mpoYHOCTH MPU BHICOKUX TEMIIEPaTypax; B)
1oTepsi NpoYyHOCTH IpH Harpese Boiiie 1000°C

3. Kak onpenenuTth yBeJIMUEHUE MUKPOCKOTIA?

a) (yBenuueHHe oKymsipa) + (yBenuueHue o0beKTHBa) =; 0) (yBeITHMUEHHUE OKYIIApa) X
(yBenmnueHue o0bEKTHBA) =; B) (YBEIMYCHHE OKYJIsApa) — (yBEIMUEHHUE OOBEKTHBA) =

3ananue Ne 21

1. Kak BIusit0T HEMeTaUIM4YeCKHe BKIIOUYEHHUS Ha MPOYHOCTh METAaJLIIOB?

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

2. Ha xaxoMm mipunIume padboTtaet MeTamuiorpapuaecKuii MUKPOCKOIT?

a) MOJIOLICHNE CBETa MaTepuasoM; 0) MPOXoXKACHUE CBETa Yepe3 MaTepHall; B) OTpaKEHHE CBETa
MarepuaioM

3. Ha xakom npuHuume padoTaeT pacTpOBbIi 371€KTPOHHBIM MUKPOCKOIT?

a) OTpaXCHUH CBETa Marepuanom; 0) MpOXOXkKJACHUU MOTOKA IEKTPOHOB Yepe3 MaTepHall; B)
OTpaXEHUHU NIOTOKA JIEKTPOHOB MaTepraIoM

3aganue Ne 22

1. Kak onieHuBaroT copepxaHue HEMETAUTMUECKUX BKIIFOUEHUH B cTaln?

a) 1o TBepAOCTH; 0) METOJJOM XMMHUECKOTO aHaJIKN3a; B) IIyTEM CPABHEHUS C 3TAJIOHOM

2. Ilpu KakoM yBEIIMYEHUHU U3YYAIOT MUKPOCTPYKTYPY?

a) HeBoOpyXeHHBIM I1a3zoM; 0) MeHee 100 pa3; B) 6onee 50 pa3

3. Uem Oosbllie MUHUMAIIBHOE PACCTOSHUE MEKTY TBYMsSI BUTUMBIMU PE3ACIBLHO TOUKAMH, TEM
paszpemiaromias criocoOHOCTh

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

3aganue Ne 23

1. CkomnbKo 0ayioB COAEPKUT IIKaJIa OL[EHKH KOJMYECTBAa HEMETAIUTMYECKUX BKIIIOUEHUI B
cranu?

a) 10;6) 7;B8) 5

2. UTo Ha3BIBAIOT CTPYKTYPOU Marepuaia?

a) IIEepPOXOBATOCTh MMOBEPXHOCTH; 0) HAJIMYME TPEIINH; B) BUAMMOE CTPOEHUE

3. C yBenuyeHHEM JITIMHBI BOJIHBI CBETA pa3pellaronas criocOOHOCTh MUKPOCKOIa

a) He U3MEHsETCS; 0) YBEJIMUUBAECTCS; B) YMEHbBIIIAETCS

3aganue Ne 24

1. YBenuuenue 6ania o3Ha4aeT ciaenyroliee U3MEHEHNE COJepKaHNs HEMETAITNYeCKUX
BKJIFOUEHU

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

2. Cepa BBI3bIBAE€T KPACHOJIOMKOCTh CTaJIM, €CJIM OHA HAXOJIUTCS B BUJIE

a) cynbdua xkenesa; 6) TBEpIOro pacTBopa; B) Cynb(uaa Mapratua

3. Uto Takoe perumka’?

a) clenok penbeda noBepxHocTH; 6) ¢poTorpadus MOBEPXHOCTH; B) BUANMOE CTPOCHHE
marepuaia

3amaune Ne 25
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1. HemeTannuieckue BKIIOYCHUS N3YYal0T HA MUKpOILTA(]ax ¢

a) TIOJTMPOBAHHOW MOBEPXHOCTHIO; 0) TPaBJIEHOMN MOBEPXHOCTHIO; B) MITU()OBAHHON
MIOBEPXHOCTHIO

2. B xakom Buje Haxoautcs pochop B ctamu?

a) B BHJIC XUMHUYECKOTO coenuuenus 10 1,2%; 6) B Buae TBepaoro pacteopa jao 1,2%; B) B Buze
TBEPJIOTO pacTBOpa MpH JIIOOOM coiep KaHuU

3. Yto Takoe pazpelaroiiasi CiocoOHOCTh MUKPOCKOIIa?

a) MaKCUMaJIbHOE PacCTOSTHUE MEXKIY ABYMS BUAUMBIMU Pa3/ielbHO TOUKaMH; 0) yBeTUUCHHE
MHUKPOCKOIIA; B) MUHIMAIILHOE PACCTOSHUE MEKIY ABYMS BUAMMBIMU Pa3IeIbHO TOYKAMHU

3ananue Ne 26

1. ens TpaBieHus: MUKpouuiida

a) BBISIBJICHHE MUKPOCTPYKTYphl METaJUIA; 0) BoIpaBHUBAHUE IIOBEPXHOCTH; B) BBISIBJICHHE
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
ooinee 1,2%

3. Yro o3Hauaer 3anuch X507

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

Tema: «Yraepoauctoie craim» (IICK- 1.2)

buner Ne 1

1. Yro npeacrasisieT cOOOH ayCTEHUT?

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

2. VYKaXuTe UHTEPBaJ 10 COIEPKAHUIO YIIepoa B CTANIAX

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

3. K kakoMy kJ1accy 1o KauecTBy OTHOCUTCA cTajb 607

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

buner Ne 2

1. Kakyro KpUCTaININYECKYIO PEMIETKY UMEET JKENe30 — 07

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

2. YTo npouCXOAUT IIPU HArpeBE B TOUKE S?

a)®—>A;0)Il - A;B)A— 11

3. Kakue cBoiicTBa cTaqy OOBIYHOTO KauecTBa rapaHTUpyeT rpynmna A?

a) XUMUYECKHI1 cocTaB; 0) MEXaHUYECKUE CBOWCTBA; B) MEXaHUYECKUE U XUMUYECKHI1 COCTaB

buner Ne 3

1. Kakyro KpUCTaJUIMYECKYIO PELIETKY UMEET jkene30 — y?

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

2. YTo NpOoUCXOANUT NIPU OXJIAKIECHUH B TOUKE S?

a)®—->A;00)A—-1ILB)II— A

3. Uto o3HayaroT nudpsl B Mapke ctanu Y127

a) TIOPSIIKOBBIN HOMED; 0) coepKaHue yriiepoia B COThIX %; B) cofepKaHue yriaepoa B AECITHIX
%

buner Ne 4
1. KakoBa MakcuMalibHasi paCTBOPUMOCTb YIiepoja B ayCTEHUTE?
a) 0,8 %; 6) 2,14 %;B) 1,2 %
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2. Kakas ¢a3za BbiiensieTcs B JOABTEKTOMAHBIX CTAISIX IPU BTOPUYHON KpUCTAILIH3AUH?

a) A; 0) II; B) @

3. Uto o3navaroT nudpsl B Mapke ctanu 457

a) MOPSAKOBBIN HOMED; 0) coslepKaHue yriaepoa B COTHIX %o; B) COIEPIKAHUE YIIIepo/ia B JECATHIX
%

buner Ne 5

1. KakoBa MakcuMasbHasi paCTBOPUMOCTH yIiiepoaa B ¢peppute?

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

Kakast paza Bigensercs npu BTOpUYHON KPUCTAITU3ALUN JOIBTEKTOUTHBIX CTaNei?

a) @;0) A; B) L1

3. Yro o3navaroT nudpsl B Mapke ctaau BCT3kn?

a) cofiepKaHue yIiieposia B COThIX %; 0) coaepikaHue yriepojaa B 1eCIThiX %; B) MOPSAKOBBIN
HOMEDP

buner Ne 6

1. Kakumu cBoicTBamMH 00J1aJa€T IIEMEHTHUT?

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

2. Kak u3mensietTcs conepikanue yrieposa B TBEpIoil a3e mpu NepBUYHON KpUCTATUIU3AMH
TODBTEKTOUIHEBIX CTAJIEH?

a) yMeHbIIaeTcs; 0) YBEIIMYUBACTCS; B) HE U3MEHSETCS

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

a) JIOPBTEKTOUIHAS; 0) 3BTEKTOUIHAS; B) 3a3BTCKTOMTHAS

bunet Ne 7

1. Ckosnbko yriepojia B LIeMEHTUTE?

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

2. Kak usmeHsieTcst KoHIIEHTpalus yriepoja B peppute npu BTOPUUHON KpUCTauIU3aluu?
a) yMeHbIIaeTcs; 0) YBEIIMUYUBACTCS; B) HE UBMEHSCTCS

3. K xakoMy Kjaccy 1o Ka4ecTBy OTHOCHTCS cTaib Y 10A?

a) OOBIYHOTO KauecTBa; 0) BEICOKOKAYECTBEHHAS; B) KAYECTBEHHAS

buner Ne 8

1. U3 kakux (a3 cocTouT nepiaur?

aA)Aud; 6)dull;B) Aunll

2. Kak u3MeHsieTcsi KOHIIEHTpalus yriepoaa B ayCTeHUTE MPU BTOPUYHON KPUCTAIIH3AMN
3a3BTEKTOU/IHBIX CTaJIeN?

a) yMeHbI1aeTcsi; 0) yBEeIMYMBAETCS; B) HE U3MEHSAETCS

3. K xakoMy KJaccy 1o Ha3HaY€HUIO0 OTHOCUTCS CTajlb Y77

a) KOHCTPYKIMOHHAs; 0) HHCTpyMEHTaJIbHas

buner Ne 9

1. B 4éM cyTh 3BTEKTOMIHOTO MPEBPALICHUS?

a) (heppuT BbLIEISAECTCS U3 AyCTEHUTA; 0) ayCTEHUT MPEBPAIIAETCS B IEPIUT; B) IEMEHTUT
BBIJIETISIETCS U3 AyCTEHUTA

2. 13 xaxo#t ¢assl Beigensercs 117

a) @;6) A;B) XK

3. Uto o3HauatoT uu(psl B MAPKUPOBKE cTanu 357?

a) cofiepKaHue yIieposia B COTHIX %; 0) comepikaHue yriuepoaa B 1eCIThIX %; B) MOPSAKOBBIN
HOMED
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buner Ne 10

1. Yto coboii mpencTaBiseT HEMEHTUT?

a) TBepAbIN pacTBOp yriepona B Fe o; 0) MexaHn4ecKylo CMeCh; B) XUMUYECKOE COCJMHEHUE;
2. 13 xakux (a3 cocrout cranb 40 npu KOMHATHOH Temneparype?
a)dull;0)duA;B)Dull

3. Kak Ha3bIBaeTCs CTallb, €CJIM [P KOMHATHOM TeMnieparype ee crpykrypa [T+111?

a) DBTEKTOMJIHAS,; 0) 3a9BTEKTOMIHAS; B) TOIBTCKTOMTHAS

buner Ne 11

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

a) ©; 0) A;B) L1

2. 13 xakux (a3 cocrout cranb Y 11 npu KoMHaTHOI Temneparype?
a)dull; 6) Aull;B)Ddull

3. Uto o3HauatoT udpsl B Mapke ctanu bCTSkn?

a) collep:kaHue yriaeposa B coThiX %; 0) conepkaHue yriepona B AeCIThIX %; B) MOPSIKOBBIN
HOMEDP

buner Ne 12

1. Yro mpencraisieT co60i ayCTeHUT?

a) TBepAblil pacTBOp yrepoaa B Fe y; 6) TBepablii pactBop ymiepoaa B Fe a; B) MexaHUUYeCKyro
cmech @ u I

2. Kakas (a3za BeigensieTcs pu BTOPUIHON KPUCTAILTU3AINHN JTOIBTECKTOUTHBIX CTAICH?

a) ©;0) A; B) Il

3. Yro o3nauarot uudpsl B Mapke ctanu BCrdcn?

a) collep:KaHue yriaeposa B COThIX %; 0) MOpsIKOBBIA HOMEP; B) OTHOCUTEIbHOE yATUHEHHE O %0

buner Ne 13

1. Yro coboii mpeacrasisieT Gepput?

a) TBepblil pacTBOp yreponaa B Fe y; 6) TBepasiii pacTBop ymiepoaa B Fe a; B) Xxumuueckoe
COeIMHEHNE

2. Kakast aza Beigensercs npu BTOPUYHONW KPUCTAITU3ALNN 3a9BTEKTOUTHBIX cTaNei?

a) ®;6) Aud;B) []

3. Cranb UMeeT CTPYKTYpy MEPIUT, KaK OHA Ha3bIBACTCS?

a) IOPBTEKTOMIHAS; 0) 3aBTEKTOMTHAS; B) DBTEKTOU THAS

buner Ne 14

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

2. Kakoe npeBpailieHue NpoOUCXOAUT IIPU HarpeBe B TOUKE S?
a)d®—>A;0)I1 > A;B)A— 11

3. YUro o3HauaroT nudpsl B Mapke ctainu Y 8?

a) cofiep KaHue yriieposia B COThIX %; 0) MOPsAKOBBIN HOMEp; B) COAEpIKaHUE yIiieposia B
necatsix %

Tema: «Hyryns» (IICK- 1.2)

Samanue Ne 1
1. Kakue uyryHsl Ha3bpIBatoT OenbIMu?
a) B kKotopbix Cobmr. = Ccs3. + CcB00.; 0) B koTopsix Cobmi. = CcBa3.;B) B koTopbix Cobir. =
CcBo0.
2. Kakyro KpucTamsim4ecKyro peneTky umeer rpadur?
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a) KyOMuecKyo 00bEeMHOIICHTPUPOBAHHYIO; 0) KyOMYECKYI0 IPaHEIEHTPUPOBAHHYIO; B)
reKCaroHaJIbHYIO

3. Kakyto cTpykTypy METauIM4eCKOM OCHOBBI UMEET CephIi UYT'yH, €CIn

Ccepaz. = 0,8 %?

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

3ananue Ne 2

1. Yto npencrapiser codoit neaedyput?

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

2. Kakas ¢opma rpadura xapakrepHa il CepbIX UyTyHOB?

a) XJIOMbEBU THAS; 0) TUTACTUHYATAs; B) IIIAPOBU THAS

3. Kak nosnyyaror KOBKUH 4yTryH?

a) OT)KUTOM CEPOro 4yryHa; 0) OTKUTrom 0esoro uyryHa?; B) MOTU(PHUIIMPOBAHHEM

3ananue Ne 3

1. B 4éM CyIHOCTb 3BTEKTUYECKOTO IpeBpaleHus ?

a) [A0,8] — I1 [@0,03 +116,67]; 0) [x.p.4,3] — J1[A2,14 +116,67]; B) [%.p.2,14] — JI[A0,8 +
116,67]

2. Kakue uyryHbl Ha3bIBatOT rpa@UTU3UPOBAHHBIMU?

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

3. Kakyto cTpykTypy UMeeT O0JIOBUHYATBIA YyTyH?

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

3aganue Ne 4

1. Kakue pusnko-MmexaHu4eCcKue CBOMCTBA UMEET JieAeOypuT?

a) HB = 1000 MlIIa; 6 = 10%; 6) HB = 4000 MlIIa; 6 = 0%; B) HB = 4000 MlIla; & = 10%
2. YeM 3aBepiiaercs NepBUYHAS KPUCTAIIN3ALNS OENIbIX YYT'YHOB?

a) OBTEKTUYECKUM TpeBpalieHneM; 0) SBTEKTOUTHBIM MTpeBpallieHreM; B) BoiaeneHuem L1
3. CKOJIBKO CBSI3aHHOTO YTIIEpOJia B CEPOM UyTyHE co CTpykTypoit ® + I'p?

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

3ananue Ne 5

1. Kakyto cTpykTypy umeeT eae0ypuT npeBpaleHHbIi?

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

2. Kakue cBoiicTBa 4yTyHOB OIpeaesisitioTcst opMoil rpa)UTOBBIX BKIFOUSHHUNA?

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

3. Ilpu kako# TeMIieparype IpOBOIAT OTKUT VISl TOJIy4E€HUS IEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3aganue Ne 6

1. Kakoii ¢a3oBblii cocTaB nMeeT JieficOypuT MpeBpaieHHbIH?
a) ®+1[;6) A +11; B) A+ D

2. Kakas popma rpacdura xapakrepHa Uit KOBKUX YyTyHOB?
a) mapoBUHAs; 0) MIIaCTUHYATAS; B) XJIOMbEBUIHAS

3. CKOIIBKO CBSI3aHHOTO YTIEpO/ia B IOJIOBUHYATHIX YyTr'yHax ?
a) Ccas. = 0,8%:;0) Ccrss. < 0,8%;B) Ces3. > 0,8%

3amanne Ne 7
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1. 13 xakoii (a3sl BeIAECIACTCS LEMEHTUT MEPBUYHBIN?

a) U3 aycTeHuTa; 0) u3 eppuTa; B) U3 KHUIKOTO PaCTBOPa

2. Kak ycTpaHAI0T HexenaTeabHblii 0T0en?

a) packucieHreM; 0) rpaUTU3HPYIOIIIM OT)KUTOM; B) YCTPAHUTh HENb3S
3. Uto o6o3HauaroT uudpsl B Mapke koBkoro yyryna K4-37-12?

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

3amanue Ne 8

1. Kakue ¢a3pl HaXoaATCsi B paBHOBECUH TPHU 3BTEKTHUECKOM MPEBPAIICHUU?

a) k.p.u A; 6) x.p., Aull;B) D, Aull

2. Kakas gopma rpadura xapakrepHa il BBICOKOIPOYHBIX YYT'YHOB?

a) XJIOMbEBU THAS; 0) TUTACTUHYATAs; B) IIIAPOBU THAS

3. Kakyto CTpyKTypy UMEET KOBKHI YyT'yH, €CIIH OTKUT IIPOU3BOIAT B OIHY CTaANI0?
a)[I+Ip;0)II+D+1Ip;B)D+1Ip

3aganue Ne 9

1. Kakoii ¢a30Bblif coctaB umeer 6emnbiit uyryH npu t = 400°C?

aA)A+D;0)D+1I;B) A+1]

2. Kakyto CTpyKTypy METaNIN4e€CKOM OCHOBBI UMEET BBICOKOIIPOUYHBIN UyTryH, eciiu CcBs3.

a) pepputHyto; 6) NEPIUTHYIO; B) (HheppUTO-TIEPIUTHYIO

3. UTo criocoOCTBYET MOTYICHHIO TPAPUTHIUPOBAHHOTO YyTryHa?

a) noBkIIeHHOE conepkanue C, Si ;0) MOBBIILIEHHOE coAepKaHue Mn; B) TOHMKEHHOE
conepxanue C, Si

3aganue Ne 10

1. CKoJIbKO yIiIepojia CONEPIKUT IBTCKTUUCCKHI OeNIbIil UyryH?

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

2. Crpykrypa ceporo uyryHa @ + I[1 + I'p. Ckosibko CBSI3aHHOTO yIieposia B METaNIn4eCKOI
ocHOBe?

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

3. Kakyto CTpyKTypy UMEET KOBKHI YyT'yH, €CJIM OTKUT ITPOU3BOJAT B JIBE CTAAUU?
a)[1+1Ip;6)D+1Ip;B)[I+JT+1Ip

Samganue Ne 11

1. U3 xakoit ¢azsl Beiaensercs LI1?7

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

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

a) MPU MEJJICHHOM OXJIQXIeHUH; 0) IpH OBICTPOM OXJIXKACHHUU; B) IPU OBICTPOM HarpeBe
3. Yto o3HauaroT HUQpPbI, BXOAAIINE B MAPKY CEPHIX UyTYHOB?

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

3ananue Ne 12

1. YeM 3aBepiiiaeTcs BTOPUYHAS KPUCTAIN3ALNS OENbIX YYT'YHOB?

a) HBTEKTOMIHBIM TpeBpallieHneM; 0) 3BTEKTHUECKUM MpeBpalieHrneM; B) Bbiienenuem 11
2. CKOJIBKO CBSI3aHHOTO YIVIEPO/ZIa B CEPOM UyT'yHe cO cTpyKTypou I1 + I'p?

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

3. Kak nmomy4aroT KOBKUH 4yryH?

a) Mo (pUIIMPOBaHUEM; 0) OTXKUTOM O€JI0ro YyryHa; B) OTKUTOM CEpOro 4yryHa
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Saganue Ne 13

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

a) [T+ IIII; 6) IT+ LIIT + JI*; B) JI* + LII

2. CKOJIBKO CBSI3aHHOTO YIJIEPO/a B MOJIOBUHYATHIX YyryHax?

a) Ccass. = 0,8%; 6) Ces3. < 0,8%; B) Cesz. > 0,8%

3. Yto o3HauaroT HUdpbl, BXOAAIINE B MAPKy KOBKOTO 4yTryHa?

a) collepkaHue yriaepoaa u KpeMHus; 0) TBEpAOCTh U OTHOCUTEIIBHOE YUTMHCHHE; B) TIPEIeIT
MPOYHOCTH ¥ OTHOCUTEIHHOE YIJTUHEHUE

3amanue Ne 14

1. Kakyto cTpyKTYypy UMeeT Oelblii 3a9BTEKTUYECKUI 4yyryH npu t = 20°C?

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

2. Ilpu xakux ycioBUsAX 00pa3yeTcs MOJOBUHYATHINA UyryH?

a) mpu U30BITKE IPAPUTU3ATOPOB U YCKOPEHHOM OXJIAXKICHUU; O) MPH HEAOCTATKE
rpadUTH3aTOPOB U YCKOPEHHOM OXJIAXKICHHUH; B) TIPH HEJOCTAaTKe IpaUTU3aTOPOB U
3aMEJUICHHOM OXJIaXK/ICHUU

3. Kakyto hopmy umeer rpaput B BEICOKOIIPOUYHOM UyryHE?

a) MJIACTHUHYATYIO; 0) HIAPOBUIHYIO; B) XJIOMbEBUAHYIO

3aganue Ne 15

1. Ckosbko ymiepoza conepkar 4yryHsl?

a) ot 2,14 1o 6,67%; 6) ot 4,3 no0 6,67%:; B) ot 2,14 10 4,3%

2. Kaxkoii ¢a30Bblil cocTa nmeet 6emnblil uyryH npu t = 800°C?
a)@+I;6)A+1B) A+ D

3. B cepom uyryne copepxurcs 0,5% Ccssz. Kakyro OH HMEET CTPYKTYpY METaJNIN4eCKON
OCHOBBI?

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

3ananue Ne 16

1. Kak u3meHnsiercs cojiep:kanue yriaeposia B )KHIKON (a3e npu NepBUYHON KpUCTANIN3ALNN
JIO9BTEKTUYECKOTO Oenoro uyryHa?

a) yMeHbIlaeTcsl; 0) yBEIIMUMBACTCS; B) HE UBMEHSETCS

2. Kakas ¢opma rpadura cnocoOCTBYeT MOTYyIEHHIO BEICOKON MPOYHOCTH YyryHa?

a) MIacTUHYarTasi; 0) XJIONbEeBUIHAS; B) IIAPOBUIHAS

3. Kakyto cTpyKTypy uMeeT 0TOeNeHHbIN YyTryH?

a) paBHOMEPHYIO 110 CEYEHUIO OTIMBKU; 0) HAa IOBEPXHOCTU — CTPYKTYpPY O€JI0ro 4yryHa, B
CEpALEBUHE — CTPYKTYPY CEPOT0 Uyr'yHa; B) HAa IOBEPXHOCTU — CTPYKTYPY CEPOro UyryHa, B
CepALIEBUHE — CTPYKTYpPy O€lIoro 4yryHa

Samganue Ne 17

1. Ilpu xakoit Temneparype oopasyercs enedyput?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpyKTypy UMeeT Oelnblii J0IBTeKTHYecKii yyryH rnpu 750°C?
a) A + I + JI; 6) IT + LTI + JI*; B) JI + LII

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

Tema: «3akanka u ormyck» (IICK- 1.2)

3ananue Ne 1
Kaxkue mpeBpatenust mpoucxonsr mpu temmneparype Acl?
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a) [T — A; 6) A — II; B) u3 aycTeHuTa BhIIEISICTCS PeppUT

YTto Ha3bIBAETCS 3aKAIKOM?

a) HarpeB BBIIIE TeMIepaTyp (a30BbIX MPEBPAIICHUNA U MEIJICHHOE OXJIAXKICHHE; 0) HarpeB
BBIIIIE TeMIeparyp Gpa3oBbIX MIPEBpAICHUH U OBICTPOE OXJIAXKICHHE; B) HarpeB 10 Acl u
OBICTPOE OXJIAXK/ICHUE

Kakas cTpykTypa mosydaercs mocie HU3Koro oTimycka’?

a) To; 6) Mo; B) Co

3ananue Ne 2

Kakue npeBparienust npoucxoasiT B CTainu npu temmeparype Acl?

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

Yo Ha3bIBaeTCA OTIYCKOM?

a) HarpeB 3aKajeHHOM ctayu > Acl U oxJaxkJeHre Ha BO3yxe; 0) HarpeB 3akajieHHou ctanu < Acl u
OXJIAXKICHHE Ha BO3/yXE; B) HArpeB 3aKajJeHHOU CTainu > Ac3 U OXJIaXKICHHUE HA BO3/IyXe

Kakas cTpykTypa noay4aercs ocje CpeiHero oTiycka?

a) To; 6) Mo; B) Co

3amanue Ne 3

Kaxkoe mpeBpaiiienrie mpoucxoauT B CTANSAX Ipu Temneparype Ac3?

a) MepJIUT MPEeBpaIlaeTcs B ayCTCHNT; 0) ayCTEHUT MpEeBpaIlaeTcs B NEPIUT; B) GeppuUT pacTBOpsieTcs B
AyCTCHHTE

Uro Ha3bIBaETCS OTKUTOM?

a) HarpeB BBIIIEC TEMIIEPATYPHI (DA30BBIX MPEBPALICHUN U OXJIaXKICHUE BMECTE C TIeUblo; 0) HarpeB
BBIIIIE TeMIepaTypbl (ha30BbIX MIPEBPALICHUI U OXJIAXKICHHE Ha BO3/IYyXE; B) HArPEB BBIIIE
TeMIepaTypsl (Pa30BBIX MPEBPAMICHUHN U OXJIAXKICHUE B BOJIC

Kakas cTpykTypa nosiy4aercs mocjie BbICOKOTO OTIycka?

a) Mo; 6) Co; B) To

3aganue Ne 4

Kak 0003Ha49at0TCsi KpUTUYIECKHUE TEMITEPATyPhl Y JOIBTEKTOHIHBIX CTajel mpy Harpese?

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

Uewm oTnmyaercs KpucTauindeckas peuierka Mzak. or Motm.?

a) (hopMOIi IIEMEHTHTA; ) CTETIEHBIO TETPAroHaIbHOCTH; B) CTENIEHbIO IUCIEPCHOCTH

Kakas TepmooOpaboTka Oblia mpoBezieHa, ecin y ctainu 50 moiydeHa crpykrypa Mzak + T3ak?

a) 3ak. t Harp. > Ac3; V oxs. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi1. > V kp.; B) 3ak. t Harp. > Acl; V
oXJ1. > V Kp.

3ananue Ne 5

Uto 0603HaUaeT MHIECKC « T » B 0003HAYEHUH KPUTHYECKUX Temmeparyp?

a) Impolecc Harpesa; 0) BbIIEPIKKY NPH HAarpeBe; B) MPOLIECC OXJIAXKICHHS

Uto Ha3bIBaeTCS YIIy4IICHHEM?

a) 3aKaika + HU3KUHU OTITycK; 0) 3aKanka + CpeqHUl OTIYCK; B) 3aKaJika + BBICOKUI OTIYCK
[Tpu kaxolt Temrneparype NpOBOIUTCS CPEIHUM OTITyCK?

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

3ananue Ne 6
Ha uTo yka3bIBaeT MHAEKC « C » B 0003HaUEHUH KPUTHUECKUX TemIeparyp?
a) rpoliecc Harpena; 0) MpoLecc OXJIAXACHUS; B) BBIIEPKKY ITPU HarpeBe
Kakyto cTpyKTypy UMeeT cTaib Mociie Yay4IeHus?
a) Mo; 6) M3; B) Co
Kakas ctpykTypa nmeeT Haubosee BhICOKYIO TBEpAOCTh?
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a) To; 6) Mo; B) Co;

3amanue Ne 7

Urto Ha3bIBaeTCs 3aKaJIKON?

a) HarpeB BbIILIE TEMIIEPATyp (Ha30BbIX MPEBPALLCHUN U MEAJICHHOE OXJIaXKAeHue; 0) HarpeB BbILIE
Temrneparyp (Ga3oBbIX IpeBpalleHHd U ObICTpOe OXJIaXKAeHHE; B) HarpeB 10 Acl u OpicTpoe
OXJIaXK/IEHHUE

Kak u3aMeHsoTCsS XapakTepruCTUKU TPOYHOCTH, TBEPJOCTH MPH OTITyCcKe?

a) BO3pacTaroT; 0) HE U3MEHSIOTCS; B) ITOHMKAIOTCS

[Tpu xaxoll Temrneparype NpOBOJUTCS BBICOKUN OTITYCK?

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

3amanue Ne 8

Kakoe npespaiiieHue npoucxXoamT B CTajIsaX MpH TeMieparype Ac3?

a) MePJIUT MPEBPAIACTCS B ayCTCHUT; 0) (heppHUT pacTBOPSIETCS B AyCTEHUTE; B) ayCTCHUT
npeBpalaeTcs B IepIuT

Kakas cTpykrypa nmeer Haubosee BHICOKYIO YIapHYIO BSI3KOCTh?

a) Co; 0) IT; B) To

Kakyto cTpyKTypy UMeeT cTaib nocie yIyqieHus?

a) Mo; 6) To; B) Co

3aganue Ne 9

Kaxkoe npeBpaiiienre npoucxoauT B JOIBTEKTOUIHBIX CTANIAX MIPHU Temneparype Ar3?

a) U3 aycTeHuTa BhIaenseTcs pepput; 0) peppuT pacTBOpsIETCs B AyCTEHUTE; B) AyCTEHUT
IpeBpaIaeTcs B IepPIUT

Kakoii pexxum TepmMooOpaboTKu Ha3bIBaeTCA yaydllleHHneM?

a) 3aKajKa + HU3KH OTITYCK; 0) 3aKajKa + BRICOKHI OTIYCK; B) 3aKaJIKa + CPEIHUHN OTITYCK
Kakas cTpykTypa noiay4yaeTcs mocjie HU3Koro oTiycka?

a) Co; 6) To; B) Mo

3ananue Ne 10

Kakoe npeBpaiiienue npoucxoamT B CTalsIX npu temneparype Acl?

a) ayCTEHUT MPEBPAIAeTCs B EPIUT; 0) NEpIUT NpEeBpalaeTCs B ayCTEHUT; B) U3 ayCTCHUTA
BbIIETISIETCS PepPUT

Urto Ha3bIBaeTCS HOpMaIU3auen?

a) Harpes Bbllle Ac3 1 Acm u oxJiaxaeHue B Bojie; 0) HarpeB Boilie Ac3 1 Acm U OXJIaX/IeHHe Ha
BO3JlyX€; B) HarpeB HUxe Acl U oxJiaxeHue B BOJIE

Kakas cTpykTypa noay4aercs mocjie CpeiHero oTiycka?

a) To; 6) Co; B) Mo

3ananue Ne 11

Kakoe npespaliieHue npoucxXoauT B CTalu NpHu TeMieparype Acl?

a) MepJIUT MPEBpAIIAETCs B ayCTEHUT; 0) PeppUT BBLACIAETCS U3 AyCTEHUTA; B) AyCTEHUT
npeBpalaeTcs B IepiuT

Kak u3mMeHstoTcst XapakTepUCTHKU MPOYHOCTH U TBEPJOCTH MPH OTHyCKe?

a) MOHIKAIOTCSI; 0) MOBBIMIAIOTCS; B) HE H3MEHSIOTCS

Kakas cTpykTypa nosiy4aercs mocjie BbICOKOTro OTimycka?

a) Mo; 6) Co; B) To

3anganue Ne 12
Uto Ha3bIBAaETCS yAydlIeHuEM?
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a) 3aKaJika + BBICOKUH OTIyCK; 0) 3aKajKka + HU3KHIA OTITYCK; B) 3aKajKa + CpPEeIHUI OTIMYCK
IIpu kakoil Temrieparype NpOBOAUTCA HU3KUN OTIYCK?

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

Kakas cTpykrypa numeet HanboJsiee BHICOKYIO YIapHYIO BI3KOCTh?

a) Mo; 6) Co; B) To

3ananue Ne 13

Uto Ha3bIBAETCS OTH)KUTOM?

a) HarpeB BHIIIE TeMIEpaTyp (a30BbIX MPEBPAICHUN U OXJIAXKICHUE BMECTE C MIeYbl0; 0) HArpeB BBIIIE
Temreparyp (pa3zoBbIX IMPEeBpaIICHUN U OXJIaXICHHE B BOJIE; B) HarpeB BbIIIe TeMIeparyp $pa3oBbIX
MIPEBPAIICHUI 1 OXJIAXKICHUE Ha BO3AYyXE

Kakas cTpykTypa numeer Haubosee BbICOKYIO TBEPAOCTh?

a) To; 6) Co; B) Mo

IIpu kakoil Temrieparype MpOBOAUTCS CPETHUM OTITYCK?

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

3aganue Ne 14

Urto Ha3bIBaeTCs 3aKaJIKOM?

a) HarpeB cTaiu 10 Acl u OpicTpoe OXJIaKaeHHe; 0) HArPeB CTAH BBIIIE TeMIieparyp (Ha3oBbIX
NPEBPAICHUI U MEUIEHHOE OXJIAXK/ICHHE; B) HATPEB CTAJHM BBIIIE TeMIIeparyp (pa3oBbIX MpeBpanieHui
U OBICTpOE OXJIAXK/ICHUE

Kakyto cTpykTypy UMeeT cTajib OCJIe YIyqIleHus?

a) Co; 6) Mo; B) To

[Tpu kaxoil Temneparype IpOBOJUTCS BBICOKUN OTITYCK?

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

Tema: «IlpoxanuBaemocts craan» (IICK- 1.2)

3aganue Ne 1

1. Kakoe BiusiHUE Ha IPOKAJIMBAEMOCTh OKa3bIBAIOT JIETUPYIOLIUE JIIEMEHTHI,
pacTBOpPEHHbIE B ayCTEHUTE?

a) YBEJIMYMBAIOT MPOKAJIMBAEMOCTb; 0) YMEHBIIAIOT IPOKAINBAEMOCTh; B) HE BIUSIIOT
2. Kakast 3aBUCMMOCTb MeXAy VKp 3aKaJIKU U MPOKAJTMBAEMOCTbIO?

a) 3aBUCUMOCTH HET; 0) IpSAMOINPONOPIUOHAIbHAS; B) 00paTHONPONOPLHUOHAIbHAS
3. KpuTtnueckuii tuaMeTp 3aroTOBKHU ONPENEISIOT:

a) Mo HoMOrpaMMe; 0) 1Mo KpUBOM MPOKAINBAEMOCTH; B) SKCIIEPUMEHTAIBLHO

3ananue No 2

1. Kakas ctans umeet 60osee nryookyro npokanuaeMocTtb: 40X wiun 40XHM?
a) 40XHM; 6) 40X; B) OAMHAKOBYIO

2. Kakas nnaBka cranu 38X umeeT Oosiee mTyOOKyIO MPOKATUBAEMOCTh?

a) ¢ 3epHoM Ne 10; 0) ¢ 3eprom Ne 3; B) ¢ 3epHOM Ne 6

B xoopamHaTax «TBEpOCTh-PACCTOSIHUE OT TOPIA» CTPOST KPUBBHIE:

a) 3aKaIMBAaeMOCTH; 0) MPOKATMBAEMOCTH ; B) OXJIAXKICHUS

3ananue Ne 3

1. CrtocoOHOCTB CTaM MOTYYaTh BRICOKYIO TBEPIOCTh MTPH 3aKaJIKe HA3bIBACTCS:

a) MPOKAIMBAEMOCTBIO: 0) 3aKaJIMBAEMOCTbIO; B) TOBEPXHOCTHOM 3aKaJIKOM

2. Kakas cranb Oyner umeTh OoJiee BBICOKYIO ynapHyo Bsi3kocTh (KCU) nmocne yiayumienus:
ctanb [, umeromas no BceMmy cedeHuto cTpykrypy Corn wiu crans II, nmeromias Ha
noBepxHoctu m3nenus Corti , a B cepaneBuHe — C37?
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a) crans [; 6) crans II; B) crane [ u crans Il OynyT iMeTh OMHAKOBYIO YIaPHYIO BSI3KOCTh
3. Kputnueckuii TuameTp OnpeenstoT METOIOM:
a) MMOBEPXHOCTHOM 3aKaJIKK; 0) TOPIIEBOH 3aKAIKH; B) 00BEMHOM 3aKaIKN

3ananue Ne 4

1. 3akanuBaeMOCTh CTAJIN 3aBUCHUT:

a) OT COoZlep>KaHUs JIETUPYIOLIUX JIEMEHTOB B CTAIU; 0) OT CKOPOCTH OXJIAKJIEHUS CTAJIU IIPU
3aKalike; B) OT COZepKaHUs yIiepoaa B CTallu

2. HopoHbIe BKIIIOYEHUSI TOHMKAIOT IPOKAJIUBAEMOCTb, T.K.:

a) YCKOPSIIOT MpeBpalleHre ayCTeHUTa B MAPTEHCUT; 0) TOPMO3ST MPEBPAILIEHUE ayCTEHUTA B
MapTEHCHT; B) CIIy>KaT JOTOJHUTEIBHBIMU LICHTPAMH MEPIUTHOTO MPEBPAIICHUS ayCTEHUTA
3. UeM onpeaensieTcs TBEPAOCTh NOJTYMAPTEHCUTHOM 30HBI?

a) KOJIMYECTBOM MapTEHCUTA 3aKaJKHU; 0) KOJIMYECTBOM yIIepoJia B CTANIN; B) COACPKAHUEM
JICTUPYIOLIUX JIEMEHTOB B CTAIIU

3amanue Ne 5

1. Yro Ha3bIBaeTCS NPOKATUBAEMOCTHIO?

a) crIocOOHOCTH CTalli 00Pa30BBIBATH MPH 3aKAIKE CTPYKTYPY HEPIUTHOTO THIIA HA
OTIpeIeNICHHYI0 ITyOnHY; 0) CITOCOOHOCTH CTau 00Pa30BBIBATH IPH 3aKATKE B CEPAIICBUHE
AyCTEHHT; B) CHOCOOHOCTh CTaJIM 00pa30BHIBATh MPH 3aKAIKE MAPTEHCUTHYIO CTPYKTYpPY Ha
OIpEICNICHHYIO [ITyOuHY

B 103BTEKTOMIHBIX CTANSIX C YBEIHMUEHUEM COACPKAHUS YIIIepo/a MPOKAINBAEMOCTb:

a) MOBBIIAETCS; 0) MOHIKAETCS; B) HE U3MEHSAETCS

3. B kakux koopauHaTax MoCTPOSHAa HOMOrpaMMa JJisl OTIPEeIeTICHUS] KPUTUYECKOTO AruaMeTpa?
a) TeMIieparypa — BpeMsi; 0) KpUTUUYECKUN AUaMETp — PacCTOSHUE OT TOpIa; B) TBEPILOCTb —
paccTosiHie OT Topla

3ananue Ne 6

1. Mex 1y npoKaJuBaeMOCTbI0 M KPUTUYECKOW CKOPOCTbHIO 3aKaJIKU HAOII0IaeTCs:

a) MPSIMO MPOTOPLHOHATBHAS 3aBUCUMOCTD; 0) 00paTHO MPONOPIIMOHATIbHAS 3aBUCUMOCTD; B)
KBaJIpaTUYHas 3aBUCUMOCTD

2. Kakoe BiMsiHHE Ha IPOKAJIMBAEMOCTD OKA3bIBAIOT HEMETAJNINYECKUE BKIIIOUECHUSA?

a) YMEHBIIIAIOT MPOKAJTUBAEMOCTh; 0) YBEIMYUBAIOT MMPOKATUBAEMOCTD; B) HE BIUSIOT

3. Yto ABIsAETCSA KPUTEPUEM MPOKATMBAEMOCTH?

a) MMOBEPXHOCTHAsI TBEPAOCTh CTAJIM MOCJIE 3aKAJKH; 0) KpUTUYECKUN JUAMETP; B) TBEPAOCTb
CEPILEBUHBI CTAJIM M1OCIE 3aKaIKU

3ananue Ne 7

1. Kakast 3aBUCMMOCTb M€Ky YCTOWYMBOCTBIO ayCTEHUTA U MPOKATUBAEMOCThIO?

a) 00paTHO MPONOPLHOHATIbHAS; 0) IPSIMO NMPOMOPILHMOHANBHAS; B) 3aBUCUMOCTH HET

2. [louemy poKanIMBaeMOCTh B HACJIEICTBEHHO KPYITHO3EPHUCTON CTaJIM BBIIIE YEM B
MEJIKO3EPHUCTOM?

a) MOTOMY YTO MEHbIIIE€ HEHTPOB NEPIUTHOTO MPEBPAILIEHUs AyCTEHUTA; 0) MOTOMY 4TO OOJIbIIe
LIEHTPOB NEPIUTHOTO NPEBPAILECHUS AyCTEHUTA; B) B KPYITHO3EPHUCTOM CTAJIN YCKOPSETCS
MapTEHCUTHOE MpEeBpalleHIe

3. Kakas cranp umeer 6oiee BBICOKYIO 3aKaIMBaeMOCThb: cTayb 20 umn Y 8?

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

3amanue Ne 8

CriocoOGHOCTH cTanu 00pa30BbIBAThH MPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYPY Ha ONpEIEICHHYIO
IyOMHY TIO CEYEHUIO Ha3bIBAIOT:

a) 3aKaJIMBa€MOCTbI0; 0) MPOKAIMBAEMOCTbIO; B) TOBEPXHOCTHON 3aKaJIKOM
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2. Kakoe BinusiHME Ha MPOKATMBAEMOCTh OKa3bIBAE€T BEIMUYMHA HACJIEICTBEHHOIO 3epHa CTaIu?
a) YeM MeJIbue 3€pHO, TEM OO0JIBIIIE TPOKATMBAEMOCTh; 0) UeM KpyIHee 3epHO, TeM OOJIbIIe
MIPOKAJIMBAEMOCTh; B) HACJIEICTBEHHOE 3€PHO HE BIUSET HA IPOKAIUBAEMOCTD

3. Kakas ctans V8 unu Y10 nipu onTuManbHOE TEMIIEparype UMeeT 0oJiee ITyOoKyIo
IIPOKAJIMBAEMOCTh?

a) ¥8; 6) V10; B) omuHaKOBYO

3amanue Ne 9

1. Yro Ha3bIBaeTCS MOIYMapTEHCUTHON 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BiMsiHHE OKa3bIBAIOT HA MPOKAIUBAEMOCTh OKCHIBI M MHTEPMETAILTUbI?

a) YBEIMYMBAIOT MPOKAIMBAEMOCTb;0) YMEHBIIAIOT MIPOKAINBAEMOCTh;B) HE BIHSIOT

3. Kakas cranp umeet 6oee ITyOOKyIo TPOKaIuBaeMOCTh?

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

3amanue Ne 10

1. Yro Ha3bIBaeTCS KPUTHUECKUM JTUAMETPOM?

a) MaKCUMaJIbHBIN THaMeTp 3ar0OTOBKH, KOTOPBIH MPOKAJIMBAETCS /10 MOJIyMapTETCUTHOM
CTPYKTYpBI B CEpJILIEBUHE; 0) MUHUMAJIbHBIN AUaMETpP 3arOTOBKU, KOTOPBINA ITPOKAIUBAETCS /10
HOJIYMapTEeHCUTHON CTPYKTYPBI B CEPALIEBUHE

2. JlerupoBaHHas CTaJlb UMEET BBICOKYIO POKAIMBAEMOCTb, €CIIH JIETUPYIOIINE HIEMEHTbI

a) pacTBOPEHBI B ayCTEHUTE; 0) HAXOAATCS B COCIMHEHMSIX KapOHUJI0B U UHTEPMETAIIIINJIOB; B)
pacTBOpPEHBI B ayCTEHUTE, a TAK)KE HAXOATCS B COCTMHEHUSAX KapOUI0B M HHTEPMETAIUINA/IOB
3. Kakas nmnaBka cranu 25XI'T umeet Oonee niyOOKyro MpOKaIMBaeMOCTh?

a) ¢ 3epaHoM Ne 4; 6) ¢ 3epHoM Ne 6; B) ¢ 3epHoM Ne 2

3amanne No 11

1. Ot yero 3aBUCHUT TBEPAOCTh NOJIYMAPTEHCUTHON 30HBI?

a) OT COJIEPKaHMs YIIIepoa B CTalIM; 0) OT COpepKaHUS JIETUPYIOUIUX 3JIEMEHTOB B CTaJIH; B) OT
KOJTMYECTBO MapTEHCUTA

2. [IpokanmuBaeMOCTh HACJEICTBEHHO KPYITHO3EPHUCTON CTAJIM BBIIIE YeM METKO3EPHUCTOMH,
MOTOMY 4TO:

a) B KPYITHO3EpHUCTOMN CTaJIM YCKOPSIETCS MapTEHCUTHOE NpeBpallieHue; 0) 6onbliie [EHTPOB
MEPIUTHOTO MPEBpAIICHUS ayCTCHUTA; B) MEHBIIIE LIEHTPOB MEPIUTHOTO MPEBPAIICHHUS
ayCTCHHTA

3. Kakas ctanm umeet 6onee nryOboKyro nmpokaanBaeMocTh: ctaib [ ¢ Vkpl = 100°/cek wiu cranb

a) oguHaKoBYy1o; 0) ctans [; B) crans II

Samganue Ne 12

1. Yto Ha3bIBaeTCS 3aKaTUBAEMOCTHIO?

a) COCOOHOCTH CTaju 00pPa30BbIBATh MAPTEHCUTHYIO CTPYKTYPY Ha ONPENENIEHHYIO ITyOuHy; 0)
CIIOCOOHOCTD CTAJIH MOJIy4aTh BHICOKYIO TBEPOCTD MPH 3aKAJKE; B) CIIOCOOHOCTH CTANU
00pa30BBIBATH MIEPIIUTHYIO CTPYKTYPY TIPH 3aKaJIKe

2. Kakas nnaBka ctanu 45 umeet 6olee IyOOKYIO TPOKaIMBaeMOCTh?

a) ¢ 3epaoM Ne 3; 0) c 3epHoM Ne 6; B) ¢ 3epHOM Ne 8

[TpokanuBaeMOCTh JOIBTEKTOMIHOM CTANK IO CPABHEHHIO C 323BTEKTOHIHOM

a) OosnbIire; 0) MEHBIIE; B) OJUHAKOBA

3aganue Ne 13
1. TBepmOCTh TOTYMapPTEHCUTHON CTPYKTYPHI 3aBUCHT OT:
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a) collepKaHus yIiepoaa B CTam;0) Comep aHusl ISTHPYIOIINUX 3JIEMEHTOB B CTAJIN;B)
KOJIMYECTBAa MapTEHCUTA 3aKaJIKU

2. Kakast cranp umeet 60s1ee ITy0OKyIo MPOKaTnBaeMoCTh: ctalib S0 mim SO0XDA?

a) crasb 50; 6) S0XDA; B) 01uHAKOBYIO

3. Kakoe BiusiHEE Ha MPOKAJIMBAEMOCTh OKa3bIBAIOT BKIIOYaHHS KapOuI0B?

a) YMEHbIIIAIOT MIPOKATMBAEMOCTh;0) YBEITMUHUBAIOT ITPOKAIMBAEMOCTb; B) HE BIHSIOT

3amanue Ne 14

1. Mex1y yCTOHYMBOCTBIO ayCTEHUTA U IPOKAJIIMBAEMOCTBIO CYLIECTBYET:

a) MPSIMOMPONOPIIMOHATIbHAS 3aBUCUMOCTD; 0) 0OpaTHOMPONOPLIMOHANIbHASL 3aBUCUMOCTb; B)
KBaJIpaTU4Hasl 3aBUCUMOCTb

2. noponHbie BKIIIOYEHUS, HEPACTBOPEHHbBIE B ayCTEHUTE

a) YBEJIMYMBAIOT NMPOKAJTUBAEMOCTh; 0) YMEHBIIAIOT MPOKATUBAEMOCTh; B) HE BIUSAIOT HA
MIPOKaJIMBAEMOCTh

3. B Kakux KoOpauHaTax CTPOSIT KPUBbIE IPOKAINBAEMOCTH?

a) TBEPJIOCTh — PACCTOSIHHE OT TOpIia; O) TeMIieparypa — BpEMS; B) TeMIlepaTypa —
KPUTHYECKUHI AUaMETP

3aganue Ne 15

B xoopanHaTax «auaMeTp 3aroTOBKM — PacCTOSIHUE OT TOPLA» CTPOSAT:

a) [uarpaMmy MpoKaJMBaeMOCTH; 0) HOMOTrpaMMYy; B) KPUBYIO OXJIAXKIACHUS

2. Kakas nnaBka ctanu 18XI'T umeer 6onee nrybokyro mpoKaInBaeMoCTh?

a) ¢ 3epaHoM Ne 4; 0) ¢ 3epHom Ne 7; B) ¢ 3epHOM Ne 8

3. Ilpu onpeneneHny NPOKaJIMBAEMOCTH 3a INIyOUHY 3aKaJICHHOM 30HbI IPUHUMAIOT 30HY CO
CTPYKTYPOM:

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

3aganue Ne 16

1. I[TpokanuBaeMOCTb 3a3BTEKTOM/IHOM CTAIU MO0 CPABHEHUIO C IBTEKTOUTHON

a) Oonplie; 0) MEHBIIE; B) HE U3MECHICTCS

2. UTo Ha3bIBAETCSI KPUTHUECKUM TUAMETPOM?

a) MaKCUMAaJbHBINA JHUaMeTp 3arOTOBKH, KOTOPBII MPOKAIUBAETCS A0 MOTyMapTEHCUTHOM
CTPYKTYpPBI B CEP/ILIEBUHE; 0) MUHUMAIBHBIN JTHAMETP 3aTOTOBKH, KOTOPBINA IMTPOKATUBACTCS JI0
MOJYyMapTeHCUTHOM CTPYKTYPHI B CEPALICBHHE;

3aKaaMBaeMOCTh CTaau Y 8 1Mo CpaBHEHUIO CO cTaibio 30

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

3aganue Ne 17

1. Kputnueckuii guameTp 3aroTOBKH HAaXOJST:

a) HKCIIEpUMEHTAIbHO; 0) 10 HOMOrpaMMe; B) 110 KPUBOI MPOKAIMBAEMOCTH

2. Kaxkas cranp umeet 6ojiee Iy0oKyro mpokanuBaemMocTh: ctaib 30 win 30XI'CA

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

3. KapOupl v OKCH/IbI TIOHMKAIOT MTPOKATMBAEMOCTb, T.K.:

a) TOPMO3AT MPEBPALICHUE ayCTEHUTA B MAPTEHCHUT; 0) CIIyKaT TOMOJHUTETbHBIMU LIEHTPAMU
MEPIUTHOTO MPEBPAIIECHUS ayCTEHUTA; B) YCKOPSIIOT MPEBpallleHue ayCTeHUTa B MAPTEHCUT

3amanme Ne 18

1. Kakas cranb umeet 6osiee BBICOKYIO 3aKaTMBaeMOCTb: cTanb 20 uiu Y 8?

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

2. Yto Ha3bIBaeTCS MPOKATUBAEMOCTHIO?

a) CIOCOOHOCTH CTau 00Pa30BHIBATH MPH 3aKaJKe ayCTEHUT Ha OMPECICHHYIO TITyOuHY; 0)
CHOCOOHOCTD CTallM 0OPa30BBIBATH MIPH 3aKAJIKE MAPTEHCHUT Ha ONPEAETICHHYIO INTyOUHY; B)
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CIIOCOOHOCTH CTaIM 00Pa30BHIBATH MPH 3aKAIKE CTPYKTYPY MEPIUTHOTO TUTIA HA ONIPEICIICHHYIO
N18%0)7130%

3. C yBenuueHueM pazMepa 3epHa ayCTeHUTa TPOKAIUBAEMOCTh

a) yMEHbIIIaeTcs; 0) yBEIMYUBACTCS; B) HE U3MEHSICTCS

3amanue Ne 19

1. JlerupoBaHHas CTallb UMEET BHICOKYIO TPOKAIMBAEMOCTh, €CIIH JIETUPYIOIIUE FIEMEHTHI:

a) paCTBOPEHBI B AyCTECHUTE U HAXOJATCS B COCMHEHUIX KapOUI0B U HHTEPMETAIUIOB; 0)
HAXOJISATCS B COCTUHEHUSIX KapOUIOB M HHTEPMETAJUIH/IOB; B) PACTBOPEHBI B ayCTCHUTE

2. Kakas crans umeet 6ojiee ITyOOKY0 IpoKainBaeMocTh: ctanb I ¢ Vkpl = 100°/cek wim cranb
II ¢ Vkpll= 10°/cex

a) craub [; 6) crans II; B) omnHakoByrO

3. KakuM MeTo/1oM ornpeaesnsioT KpUTHIECKU quameTp?

a) 00bEMHOM 3aKaiiku; 0) TOPIIEBON 3aKaJIKH; B) MOBEPXHOCTHON 3aKaIKH

Tema: «J/lerupoBannsbie ctaamw» (IICK- 1.4)

3aganue Ne 1

Kakue nerupyromiye 31eMeHThl OTHOCSTCS K KapOup000pa3yromum?

a) W, V; 0) Al, Cr; B) Cu, Ni

K kakomy kjaccy no cTpykType OTHOCUTCS cTaib 12X17?

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

Pacmmmdpyiite xumudeckuii cocraB cranu 12X18H9

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

3ananue Ne 2

Kakue sneMeHTsI paciupsioT Y-061acTh?

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

Pactumdpyiite xumudeckuii cocras ctanu 12X18H9?

a)0,12% C+1,8% Cr+0,9%N1;6)0,12% C+18%Cr+9%Ni;8) 1,2% C+ 18 % Cr +

Kakue nerupyromire 37eMeHThI OTHOCATCS K HeKapOou000pasyromum?
a) Cr, W; 06) Ni, Cu; B) Mo, Ti

Samganme Ne 3

K kakomy Kkjaccy no CTpyKType OTHOCHUTCS cTanb 12X17?

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

KakoBo conepskanue yrnepona B cranu ['andunsaa 110013J1?

a)13% Mn+0,12%C;6) 13% Mn+ 1,1 % C;B) 13% Mn+ 11 % C
Kakwue nerupyroiue 31€MeHTbI OTHOCSTCS K KapOu1000pas3yronmm?

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

3amanue Ne 4

Kakas ctans noasep:keHa oTnyckHo# xpynkocta 11 poga?

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

KaxkoBo conepsxkanne maprania B ctaiu [agbumsaa?

a) 13 %; 6) 1,3 %;8) 0,13 %

Kak BausitoT GOJBITMHCTBO JIETUPYIOIINUX AJIEMEHTOB Ha CONIEp KaHHE YIiepoa B mepiaute?
a) MOBBIMIAIOT COAEpPkKAHKUE yIiiepoa; 0) MOHMKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIHSIET
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3amanue Ne 5

K kaxkomy kiaccy no cTpykrype orHocurcs craib 110I13J1?

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

KakoBa KoHIIeHTpanus yriaepoja B MapTEHCUTHO-CTAPEIOIINX CTAJISX ?
a) <0,03 %; 6) > 0,03 %; B) 0 %

Ornpenenure xumuyeckuit cocras cranu 40P

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

3ananue Ne 6

K xakomy knaccy o cTpykrype oTHocutcs ctainb 11017 13J1?

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

Kakas crans nonBepsxkeHa ornyckHoi xpynkoctu Il pona?

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

Kakue nerupyroiue 3J€MeHTbl OTHOCSTCS K KapOua000pasyromum?
a) W, V;0) Al, Cr; B) Cu, Si

3aganue Ne 7

Ornpenenure xuMudeckuii coctas cranu 40P

a)0,4% C+0,002%B;6)04%B+1%C;B)04%C+1%B
KaxoBa koHIIeHTpaIus yriepoja B MapTEeHCUTHO-CTAPEIONIUX CTaISIX?
a) <0,03 %; 6)> 0,03 %; B) 0 %

Kakue aneMeHThl paciiupsioT a-001acTh?

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

3amanne No 8

Pacumdpyiite xummudeckuii cocras cranu 12X17

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

Kak BnusitoT GONBIIMHCTBO JIETUPYIOLIUX IEMEHTOB Ha COJEpKaHUE YIiiepoa B mepiaure?
a) TIOBBIIIAIOT CONIEP KaHUE yIiepoa; 0) MOHMKAIOT KOJIMYECTBO yIIIEpo/ia; B) HE BIUSIET
KakoBo conepskanue yrnepona B cranu ['andunsaa 110013J1?

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

3amganue Ne 9

Kakue sneMeHTsI paciupsioT Y-001acTh?

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

Kaxoe coneprkanue mapranua B ctanu ['agdunsaa?
a) 13 %;6) 1,3 %; B8) 0,13 %

K

a) CMEIIaloT BIIeBO; 0) TOHMKAIOT; B) MOBBIIIAIOT

K

Yema: «M3nococroiikne matepuaann (IICK- 1.4

Sananme No 1

1. Ludpsr B mapkupoBke Matepuana Al'-1500 yka3bIBaroT:

%) mpenen nmpounocTh; 6) HaBIEHKME TPECCOBAHUS; B) YIAPHYIO BI3KOCTb.
3. Haknen 3akanennoi cramu 110I'13J1 o6ecrieunBaeT TBEPAOCTS:

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

3. 3HOCOCTOMKOCTL OOECTIEUMBAET:

) BeIcOKas mmacTHYHOCTH; 6) BEICOKas TBEPAOCTD; B) HU3Kas TBEPIAOCT.
u

€

 ® " O
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3ananue Ne 2

1. U3HOCOCTOMKOCTE OO€ECIIeunBaET:

a) BBICOKUH K03((HUIIMEeHT TpeHUs; 0) BEICOKas yaapHasi BI3KOCTb; B) HU3KHH KOX(PPHUIIHMEHT
TPEHUS

2. Xumnueckuii coctas ctanu HIX 15:

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

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

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

3amanue Ne 3

1. I3HOCOCTOMKOCTH 0OECIIeUnBaLT:

a) BBICOKAs TBEPIOCTh; 0) BBICOKAs IUIACTHYHOCTD; B) BRICOKUN KOI(DPHUITUEHT TPEHHUS.

2. byksa «I1I» B mapkupoBke ctanu IIIX15 yka3biBaert:

a) [IUTAKOBBIN MeperuiaB; 0) MapuKONOIIMITHUKOBAS CTallb; B) CTaJIb JUI U3TOTOBIICHUS IIapHU-
pOB.

3. I'padpur AI'-1500 paGoTocriocoO€H MpU CKOPOCTSIX CKOJBKEHUS:

a) o 25m/cek; 6) no 100 m/cek; B) mo 50 m/cek.

3aganue Ne 4

1. Cranp IIX15 B UCXOAHOM COCTOSIHUM UMEET CTPYKTYPY:

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

2. Bun TepMuyeckoit 00padoTkH, o0ecrieunBaroIni BHICOKYIO H3HOCOCTOMKOCTh ctanu 111X 15:
a) 3aKajka + HU3KHA OTIyCK; 0) 3aKayka +BBICOKUN OTITYCK; B) HOpMaJIU3AIIHSI.

3. lucynbdum MombaeHa COXpaHIET CMa3bIBAIONIEe ICHCTBUE 10 TEMITEpaTyp:
a) 150°C; 6) 450°C; B) 600°C.

3aganue Ne 5

1. BbICOKYIO U3HOCOCTOMKOCTB JIeTalel MallluH 00€CIIeUHBAET:

a) IPUMEHEHHE )KUJKUX U TBEPAbIX CMa30K; 0) yay4llleHUE; B) HOPMATIU3ALIHSL.
2. I'padut coxpansieT cMa3bIBaroliee JeHCTBUE 10 TEMIIEpATYp:

a) 150°C;6) 450°C; B) 600°C.

3. Crans 11IX15 noasepratot 3akajike ¢ TeMrnepaTyphbl:

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

3ananue Ne 6

1. U3HOCOCTOMKASA CTaJIb:

a) C15«n; 6) 110I'13J1; B) cTans10.

2.Ctpyktypa cranu HIX15, o6ecnieunBaroiiasi BHICOKYIO H3HOCOCTONKOCTb:
a) copOUT 3aKaiku; 0) TPOCTUT OTITYCKA; B) MAPTEHCUT OTITyCKa + KapOUIbI.

3. Hutpupn 6opa coxpaHsieT cMa3bIBaroliee IeHCTBUE 10 TEMIIEpaTyp:
a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 7

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

a) nepaut; 6) hbeppuT; B) ayCTEHUT + KapOUIbI.

2. ITocne TepmoobpaboTku aetanu u3 ctam LIX15 qomkHB UMETh TBEPIOCTH:
a) HRC 60; 6) HRC 40; B) HRC 30.

3. MeramnodroporiactoBas JIEHTa - 3TO:

a) cTaip; 0) 1aTyHb; B) KOMIIO3ULIMOHHBIM MaTepual.
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3aganue Ne 8

1. MeramnodTroporuiactoBas JIeHTa COCTOUT:

a) IaTyHb, GTOPOILIACT; 0) OMOBSHUCTAsI OPOH3a, (TOPOTIACT, TUCYTB(U MOTHOIEHA, CTATh-
Has JICHTA; B) AUCYIb(UI MoubIeHa, GTOPOILIacT.

2. TBepnoil cMa3Koi SIBISIETCA:

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

3. Xumuueckuit cocras ctanu 110013 J1:

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

3amanue Ne 9

1. 3akanka cranmu 110I'13J1 oGecrieunBaer:

a) pactBopeHue kapouaos; 0) monyuenue 100% maprencuta; B) nonyuenue 100% deppura.
2. TBepnoil cMa3Koil SIBIISIETCA:

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

3. B kauecTBe H3HOCOCTOWKOTO MOKPBITUS UCTIOIB3YIOT:

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

3aganue Ne 10

1. Crioco® HaHeceHUs] HUTpU/a TUTaHa Ha pabouyro MOBEPXHOCTD:
a) MCXaHUYECKHUH; 0) HOHHO-TUTA3MEHHBIN; B) DJICKTPOXUMUYECKHA.
2. TBepnoil cMa3Koil sIBIISIETCA:

a) HUTPHJI TUTaHa; 0) HUTPUJ KPEMHHUS; B) rpaduT.

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

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

Saganue Ne 11

1. I3HOCOCTOMKOCTh 00CCIICUNBACT:

a) BBICOKAS IIACTUYHOCTh; 0) BBICOKAs TBEPIOCTh; B) HU3Kas TBEPIOCTD.
2. Xumuueckui cocras ctaau 111X 15:

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

3. I'padut AT'-1500 paGoToCcrocoOeH Mpr CKOPOCTSIX CKOJBKEHUS:

a) o 25m/cek; 6) no 100 m/cexk; B) 10 50 m/cek.

3ananue Ne 12

1. 3HOCOCTOMKOCTH 00€CTIeYnBaEeT:

a) BBICOKUH K03((HUIIMEHT TpeHUs; 0) BHICOKas yJapHasi BI3KOCTb; B) HU3KUH KOA(PPHUIIMEHT
TPEHMUSL.

2. byksa «II» B mapkupoBke ctanu IIIX15 yka3biBaet:

a) NIJJAaKOBBIN TIEeperuiaB; 0) MapUKOMOAIIMITHUKOBAS CTallb; B) CTaJb JUIsl H3TOTOBIICHUS IIAPHU-
pOB.

3. Aucynsdum MomubaeHa CoXpaHseT cMa3bIBaoIIee ISHCTBHE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 13

1. I3HOCOCTOMKOCTh 0O€CIIeYrBaeT:

a) BBICOKAs TBEPJIOCTH;0) BBICOKAsS TUTACTUYHOCTD; B) BRICOKUN KOA(DDUIIUEHT TPEHHUSL.
2. Cranp [IIX15 B HCXOAHOM COCTOSTHUHM UMEET CTPYKTYPY:

a) Gepput+ nepnur; 6) Gpepput; B) nepauT-+rKapOUIbL.

3. Crasip IIIX15 B HCXOTHOM COCTOSIHUM UMEET CTPYKTYPY:

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

3amaune Ne 14
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1.Bun TepMuyeckoit 00paboTku, 00€CIeYrBAIOINI BRICOKYIO H3HOCOCTOWKOCTh cTanu 11X 15:
a) 3aKaJika + HU3KUH OTIYCK; 0) 3aKajKa +BBICOKHI OTITYCK; B) HOpMaJIU3aIlHs.

2. Cranp HIX15 noaseprarot 3aKajike ¢ TEMIEPATYPHI:

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

3. Hutpun 6opa coxpaHsieT cMa3blBaloliee AeHCTBUE 10 TEMIIEPATyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 15

1. BBICOKYIO H3HOCOCTOMKOCTb JIeTaleld MallMH 00€CIIeUNBAaET:

a) IPUMEHEHHE KUIKUX U TBEPJbIX CMA30K; 0) ylydllleHHe; B) HOpMaIu3alusl.
2. Crpykrypa cranu 11IX15, oGecrieunBaromasi BBICOKYI0 H3HOCOCTOHKOCTB!

a) cCOpOMT 3aKayiki; 0) TPOCTUT OTIYCKA; B) MAPTEHCUT OTITYCKa + KapOMIbI.

3. MeramnodroporniacToBas JEHTa - 3TO:

a) cTalib; 0) JIaTYHb; B) KOMIIO3UIITMOHHBIM MaTepral

3amanue Ne 16

1. 3HOCOCTOlKas CTallb:

a) C15«u; 6) 110I'13J1; B) cTans10.

2. ITocne TepmooOpaboTku aetanu u3 ctanu LIX15 gomkHb UMETh TBEPIOCTH:

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

3. MeramogdroporniactoBast JeHTa COCTOUT:

a) naTyHb, GToporacT; 0) onoBsiHUCTAs OpOH3a, GTOPOMIACT, TUCYAb(GUT MOJIUOIEHA, CTATb-
Has JICHTa; B) TUCYIb(uI MoIuOAeHa, PTOPOTIIACT.

3aganue Ne 17

1. Crans 110I'13JI mociie INTbs UMEET CTPYKTYPY:

a) epyut; 0) Geppur; B) aycTeHUT + KapOUIBI.

2. TBepnoil cMa3Kou SBISETCS:

a) HUTPUJ TUTaHa; 0) HUTPHU KPEMHUS; B) TUCYIb(UI MOIUOIeHA.
3. B kauecTBe U3HOCOCTOMKOIO MOKPHITHSI UCIOIb3YIOT:

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

Samganue Ne 18

1. Xumunueckuii cocras cranu 110113JI:

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

2. TBepnoi cMa3KoH SIBIISIETCA:

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

3. Cnoco0 HaHeceHUs] HUTpUa TUTaHa Ha pabouyro MOBEPXHOCTD:
a) MEXaHNYECKHI1; 0) HOHHO-TIJIA3MEHHBII; B) AIIEKTPOXUMUYECKHUI.

3amganue Ne 19

1. 3akanka cranu 110I'13JI o6ecrieunBaer:

a) pacTBopeHue kapouaos; 0) nonydenue 100% maprencuta; B) nonyuenue 100% geppura.
2. TBepnoil cMa3KoH SBISIETCA:

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

3. Lludpsr B mapkupoBke Matepuana Al'-1500 yka3piBarot:

a) mpeJies MPOYHOCTh; 0) JaBJICHUE TIPECCOBAHMS; B) YAAPHYIO BA3KOCTb.

3amanue Ne 20

1. [Tocne 3akanku cranb 1100131 umeeT TBEpAOCTD:

a)HB 600;06) HB 200; B) HRC 60.

2. Haknen 3akanennoit cranu 110I'13J1 o6ecrieunBaeT TBEpIOCTD:
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a) HB 600; 6) HB 200; 8) HRC 60.
3. I'padpur AT'-1500 paGoTocmnocobeH nmpu Harpy3Ke:
a) no 10MIIa; 6) no SMlIla; B) no 2MlIla.

3amanue Ne 21

1.MI3HOCOCTOHKOCTh 0OECTICUnBACT:

a) BBICOKAs TNIACTUYHOCTH; 0) BHICOKASI TBEPIOCTH; B) HU3Kasl TBEPIOCTD.
2. ITocne 3akanku craib 110I'13J1 umeet TBEpAOCTS:

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

3. I'padpur AT'-1500 paGoTocrnocobeH mpu Harpys3Ke:

a) 1o 10MIla; 6) no SMlIla; B) no 2Ml1a.

3ananue Ne 22

1. I3HOCOCTOMKOCTD 0O€ECIIeYrBaeT:

a) BBICOKUH K03((HUIMeHT TpeHus; 0) BEICOKask yaapHas BI3KOCTb; B) HU3KUH KO (HUITHEHT
TPEeHHUSL.

2.TBepnoi cMa3KoM SBISETCS:

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

3.MetamnodropormiactoBas J€HTa COCTOUT:

a) naTyHb, pToporiacT; 0) omoBsiHUCTAsE OpoH3a, GTOPOMIACT, TUCYAb(GUT MOJIUOIEHA, CTATb-
Has JICHTa; B) TUCYNb(ua MonubaeHa, proporacr.

3ananue Ne 23

1. I3HOCOCTOMKOCTh 0OECIIeYrBacT:

a) BBICOKasi TBEPAOCTb; 0) BHICOKAs TNIACTHYHOCTH; B) BEICOKUI KO (OUITMEHT TPEHHUS.
2.3akanka cranu 110I'13JI obecrieunBaert:

a) pactBopeHue kapouaos; 0) nomydenue 100% maprencura; B) noiyuerue 100% deppura.
3. MetannodroporiactoBas JIEHTa - 3TO:

a) craib; 0) JIATyHb; B) KOMITO3UITMOHHBIN MaTepHUall.

3aganue Ne 24

1.Bun repmuyeckoit 06paboTKu, 06ecneunBaroMii BEICOKYIO H3HOCOCTORKOCTD cTanu HIX 15:
a) 3aKajka + HU3KUH OTIyCK; 0) 3aKayka +BbICOKUN OTIYCK; B) HOpMaIU3aIusl.

2. Xumndeckuit coctas cranu 110113JI:

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

3. Hutpun 6opa coxpaHseT cMa3blBaroliee AeHCTBUE 10 TEMIIeparyp:

a) 1500°C; 6) 4500°C; B) 6000°C.

Samganue Ne 25

1. BpICOKY!0 H3HOCOCTOMKOCTD JieTajel MallluH 00ecredrnBaeT:

a) IPUMEHEHHE KUJKUX U TBEPJbIX CMA30K; 0) ylydllleHHE; B) HOpMaIU3alusl.
2. Crans HIX15 B HICXOAHOM COCTOSIHUM UMEET CTPYKTYPY:

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

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

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

3amanue Ne 26

1. 3HOCOCTOKAs CTaJIb:

a) Ct5xm; 6) 110I'13JI; B) ctans10

2.byksa «I1I» B mapkupoBke ctanu [IIX15 yka3biBaert:

a) NIJTAKOBBIN TIEeperuIaB; 0) MapUKOMOAIIMITHUKOBAS CTaJlb; B) CTaJlb JUIsl H3TOTOBIICHUS IIAPHU-
pOB.
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3. I'padur AI'-1500 paGorocmnocobeH mpu Harpyske:
a) no 10MIIa; 6) no SMIla; B) no 2MlI]a.

3amanue Ne 27

1. Cranp 110T'13J1 mociie TUTHSE UMEET CTPYKTYPY:

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

2.Ctpykrypa cranmu LIIX15, obecneunBarorias BEICOKYIO H3HOCOCTOUKOCTD:
a) COpOUT 3aKayIku; O) TPOCTUT OTIYCKA; B) MAPTEHCHUT OTITyCKa + KapOUIbI.
3. I'pacput coxpansier cmasbiBaromiee AUCTBUE O TEMIIEPATYP:

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

3amanue Ne 28

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

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

2.TBepnoi cMa3KOM SBISAETCS:

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

3.MeramiodropormiactoBas JeHTa COCTOUT:

a) naTyHb, GTOopoIiacT; 0) omoBsiHUCTAs OpOH3a, GTOPOIIACT, TUCYAb(GUT MOJIUOIEHA, CTATb-
Has JICHTa; B) TUCYIb(uI MoIuOaeHa, PTOPOIIACT.

3ananue Ne 29

1.3akanka cramu 110I'13JI obecrieunBaer:

a) pactBopeHue kapouaos; 0) nomydenue 100% maprercurta; B) nomyuenue 100% ¢eppura.
2. TBepaoil cMa3Kou ABISETCA:

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

3. MetannodroporiactoBas JIEHTa - 3TO:

a) craib; 0) IaTyHb; B) KOMITO3UITMOHHBIN MaTepHUall.

3aganue Ne 30

1. Xumnueckuii coctaB cranau 1101°13JI:

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

2. ITocne TepmooOpadoTku aetanu u3 cranu [1IX15 1omKkHBI UMETh TBEPIOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. Hutpun 60opa coxpansieT cMasbIBarolee IeHCTBUE 10 TeMIepaTyp:

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

Tema: «llBeTnbie cmiiaBbl» (IICK- 1.4)

3ananue Ne |

1. Kakoe 3Hauenue G umeeT aropantomMut J[16 mocie 3akanku u cTapeHus?

a) 6z ~ 1000 MIIa; 6) 6s ~ 450 MlIla; B) 6 ~ 1500 MIIa

MoxHO 1 110 CTPYKType AByx(a3Hoi garyHu (o +f3) CyIuTh 0 coliepKaHuu B Hell HKa?
a) HeTb3s1; 0) MOXKHO MHOT/IA; B) MOJKHO BCET/Ia

3. Kakyto ¢popMy UMEIOT NEpBUYHBIE 0L KPUCTAJUIBI KPEMHUS B CUITYMHHE?

a) IGHPUTHYIO; 0) UTOJIBYATYIO; B) TPAHEHYIO

3ananue No 2

1. Kaxoii u3 crutaBoB siBisieTCst OfHO(A3HOU O-TaTyHBIO?

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

2. KakoBa MuKpocTpykTypa cruutymuHa AJI2 mpu KOMHaTHOM TeMiieparype nocie
MoauduumpoBaHus?
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a) a-(asza + sBTekTHKA; 0) 0-(ha3a; B) KPEMHHI U 3BTEKTHKA

3. C xako¥ LIeJIbI0 BBOIIT MeIb B ciuiaB b&3?

a) JUIs IPeAOTBPAIICHHUS JIMKBALIUH 10 XUMHUYECKOMY COCTaBY; 0) IJIsl PEAOTBPAIICHUS
JMKBALMH IO YETLHOMY BECY IIPU KPUCTAJUIU3AINY; B) IS YAYUIICHUS JIUTEHHBIX CBOMCTB

3amanue Ne 3

Kakue koMIOHEHTHI BXOJAT B COCTaB cruiaBa JI68?

a) Mellb — 0JI0BO; 0) Melb — CBHHEII; B) MEJIb — IIUHK

2. Kaxkoii pexumM TepMo0oOpabOTKH BOCCTaHABIMBACT IJIACTUYHOCTD XOJIOAHOAES()HOPMUPOBAHHBIX
JaTyHein?

a) OTKHUT PEKPUCTAIN3ANNY; 0) 3aKaJIKa U CTAPEHHE; B) 3aKaJlKa U OTITYCK

3. Kakue criiaBbl Ha3bIBAIOTCS JypallOMUHAMU?

a) cIljIaB AJIIOMUHUNA — Me/lb — Mar"uii; 0) cIuiaB altOMUHUM — KPEMHU; B) CILJIaB aJIFOMUHUN
— JKeJIe30 — MapraHel|

3amanue Ne 4

Onpenenuth XUMUYECKUIN cocTaB ciiaBa JI168

a) uuHK 68% + menb 32%; 6) Meab 68% + onoso 32%:; B) menb 68% + nuHk 32%
2. Kakue KOMIIOHEHTBI BXOJISIT B cOocTaB ciuiaBa bp.O-107?

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

3. U3 npuBeIeHHBIX HIKE CILJIABOB BHIOPATh MEIbXHOP

a) cruiaB MH19; 6) crmas MHIL15-20; B) crias JIK80-3

3aganue Ne 5

1. Kakoii 0CHOBHO# JIETUPYIOIIUNA JIEMEHT U B KAKOM KOJIMYECTBE BXOJIUT B COCTAB
JypaJtoMHUHA?

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

2. Kakoii U3 mpuUBEICHHBIX HIKE CIIJIABOB HAMOOJIEE JICTKHIA?

a) JI80; 6) b83; B) 116

3. K kako# cucreMe OTHOCUTCS ciiaB AMiIr?

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

3ananue Ne 6

1. Kakne koMIOHEHTHI BXOIAT B cocTaB ciutaBa JI68, 1 kak oH Ha3bIBaeTcsa?

a) MeJlb — OJIOBO; OJIOBSIHHAs OpoH3a; 0) Meb — LIMHK; JIaTyHb; B) ME€Jlb — CBUHEII; CBUHIIOBas
OpoH3a

2. Kakoii U3 npuBeeHHBIX HUXKE CIIJIaBOB 001a1aeT aHTU(GPUKITNOHHBIMHI CBOHCTBAMHU?

a) J116; 6) bp.C-30; B) AJI-4

3. KakoBa MUKpPOCTPYKTYpa XOJI0AHO-Ae(POPMUPOBAHHON O-IaTYHH MOCTE OTKHUra?

a) CBETJIbIE OCH JICHAPUTOB; 0) BHITSHYThIE 3€pHA; B) 3€pHA C IPABHIIBHON OrpaHKOM

3aganue Ne 7

1. Kakue crinaBbl Ha3bIBAIOTCS 1ypaIlOMUHAMU ?

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

2. Kakyto hopMy UMEIOT IePBUYHBIE KPUCTAIUIIBI KPEMHHUSI 10 MOAU(DHUIIMPOBAHUS B CUITYMUHE?
a) MAapOBUIHYIO; 0) UTOJBYATYIO; B) TPAHEHYIO

3. VI3 mpuBeeHHBIX HIKE CIIABOB BHIOpAaTh HAauOOIee JeTKHiA

a) J116; 6) JI80; B) b83

3amganue Ne 8
1. VI3 mpuBeIeHHBIX HIKE CIUIaBOB BBIOpaTh Hanbosee Jerkuit
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a) JI80; 6) b83; B) /116

2. Kakue KOMIIOHEHTHI BXOJAT B cocTaB cmiaBa bp.C-30?

a) MeJIb — CBHUHEIl; 0) MeIb — AJIFOMUHUI; B) MEb — IIUHK

3. Kako#l u3 npuBEAECHHBIX HUKE CIIJIABOB SIBJISIETCS 1yPaTIOMUHOM?
a) AJI12; 6) [I16; B) bpAXK-9-4

3ananue Ne 9

1. Kakue koMIOHEHTHI BXOJAT B cocTaB ciuiaBa bp.Od6-0,2?

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

2. Kakoii 13 npuBeIeHHBIX HIDKE CIIJIABOB 00J1aaeT aHTU(PUKIIMOHHBIMH CBOWCTBAMH?
a) AJl4; 6) J116; B) bp.C-30

3. K kakoii rpynne crinaBoB oTHocutcs ciias JIL[16K47

a) neopMUPyEeMBIM, TEPMHUECKHU YIIPOUHIEMBIM; 0) TUTCHHBIM; B) 1e(OPMUPYEMBIM,
TEPMUYECKH HEYITPOIHICMBIM

3aganue Ne 10

1. KakoBo cpenHee NpoLeHTHOE cofiep kaHue Maruust B ciuiase [[16?

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

2. K kakoii rpynne criiaBoB otHocuTcs cras JIL[16K4?

a) 1ehopMUPYEMBIM, TEPMUYECKU YIIPOUHSIEMBIM; 0) TUTEHHBIM; B) 1e(DOpMUPYEMBIM,
TEPMHUYECKH HEYITPOTHICMBIM

3. K kakoii cucreme otHocuTcs criaB MH19?

a) Mellb — HHUKeJb; 0) MeJlb — HUKEIJIb — IIMHK; B) IIMHK — HUKEIb

3aganue Ne 11

1. Kakas 13 npuBeIeHHbIX HUXKE JaTyHel 00anaer 00bllei IIacCTUYHOCThI0?
a) JI90; 6) JI62; B) JIS6

2. Kakue cTpyKTypHbIE COCTaBIIsIIOIIME UMeeT JuTas oponsa bpO10?

a) a-Kpuctamia; 0) a + 0; B) 6-haza

3. ITocne TepmooOpaboTku cras J[16 nMeeT HanOOJBLIYIO TPOYHOCTH

a) mocJje oTKura; 0) mocine 3akajaky; B) MOCIe 3aKallKi U CTapeHus

3ananue Ne 12

1. KakoBa MUKpOCTpyKTypa cuiiyMHuHa ¢ 13 % Si mpu KOMHaTHOU TeMIepaType mocie
MoIuGUIIUPOBaHUS?

a) a-(asa + sBTEeKTHKA; 0) 0-(ha3a;B) KPEMHUH U IBTEKTUKA

2. Kakoe 3HaueHue 6B uMmeeT aypantoMuH J[16 mocie 3akanku u cTapeHus?

a) oB ~ 1000 MIIa; 6) oB ~ 450 MIIa; B) 0B ~ 1500 MIIa

3. U3 mepeuncieHHbIx HIKE CIJIABOB BHIOPATH HEW3MWIHOEP

a) criaB MH19; 6) cima MHI[15-20; B) crinas JIL[16K4

Saganue Ne 13

1. K xakol cucrteMe oTHOCHUTCS ciuiaB AMI?

a) aIOMUHUN — KPEeMHHIA; 0) alFOMUHUN — MarHuii; B) allfOMMHUNA — MapraHell

2. Kakune cTpyKTypHBIE€ COCTaBISAIOMME UMeeT cruias JI90?

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

3. Kakoii pexxum TepM0ooOpabOTKH BOCCTAHABIUBAET IJIACTHYHOCTH XOJOAHOAEPOPMUPOBAHHBIX
JaTyHeu?

a) 3aKaJika U OTMYCK; 0) 3aKajKka U CTapeHUE; B) OTXKUT PEKPUCTATU3AIUN
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3amanue Ne 14

1. Kakoe BiusiHME Ha CBOMCTBA CHUIYMUHOB OKa3bIBae€T MOAU(DUIIUpOBaHKE?

a) MOBBIIIACT MPOYHOCTH; 0) MOBBINIAET KOPPOSHOHHYIO CTOMKOCTbD; B) HE BIHSET
2. Kakue KOMIOHEHTHI BXOJAT B cocTaB ciiaBa b83?

a) 0JIOBO — CypbMa — MeJlb; 0) aTIOMHUHHA — KPEMHUH; B) ME/lb — CBHUHEII

3. Kakast U3 npuBeJICHHBIX HIDKE JIaTyHel 00nasaeT OoJbIei MIacTUYHOCTHIO?
a) JI83; 6) JI62; B) JIS6

3amanue Ne 15

1. Kakue crijaBbl Ha3bIBAIOTCS JATYHIMU?

a) CIJIaBBI MEH C IIMHKOM; 0) CIUIaBBI MEH C OJIOBOM; B) CIJIABBI MEJIU CO CBUHIIOM
2. Kakue KOMOOHEHTHI BXOOAT B cocTaB ciiaBa AJI2?

a) MeJlb — OJIOBO; 0) AIFOMUHHI — KPEMHUU; B) aIIOMUHUN — MeJlb

3. K kakuMm J1aTyHsiM OTHOCUTCS criiaB JI8S5?

a) 0-JaTyHb; 0) a-JIaTyHb + B-1aTyHb; B) B-IaTyHb

3ananue Ne 16

1. Kakue criaBbl Ha3bIBaOTCS JIATYHSAMU ?

a) CILJIaBBI MEH C IMHKOM; 0) CIUIaBbl MEIU C OJIOBOM; B) CILIAaBbI MEJIU CO CBUHIIOM

2. Kakum pexxnmMoM 00pabOTKH MOKHO YCTPAHUTh JCHIPUTHYIO JIMKBALIKIO B OAHO(DA3HOU 0~
naryHu?

a) 3aKaJIKOM M cTapeHneM; 0) TOMOTeHU3AIMOHHBIM OT)KUI'OM; B) PEKPHUCTAILTU3AIIMIOHHBIM
OTKUTOM

3. Ilocne kakoii TepMooOpaboTku crutaBoB /[16 nMeeT HanOOIBIIYIO IPOYHOCTH?

a) ToCJIe OTXKKTa; 0) MOCIIe 3aKaIKU U CTAPEHUS; B) TTOCIIE 3aKaJIKH

3aganue Ne 17

1. Kakuie nmepBUYHbBIEC KPUCTAIUTBI BBIICISFOTCS MPU KPUCTAILTU3AIUHN JIOIBTEKTHUECKOTO
CUJIyMHHA 1ocie MoauduipoBanusi?

a) 0-pacTBOpa; 0) IBTEKTUKH; B) KPEMHUHN

2. Kakoit 0CHOBHOI JIETUPYIOUIHNi1 3JIEMEHT U B KAKOM KOJTMYECTBE BXOAUT B COCTAB
JTypamoMuHa?

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

3. C Kakoif 11e7bI0 BBOIAT Meh B 6a60uT?

a) JUTS YITYYIIeHUS JIMTEHHBIX CBOWCTB; 0) JUIS MTPEIOTBPAICHHSI IUKBAIUY TI0 YICITLHOMY BECY
MIPY KPUCTAIM3ALUY; B) JAJIsl IPEIOTBPAIICHUS TUKBAIIMU TI0 XUMHUECKOMY COCTaBy

3ananue Ne 18

1. Kakue cTpykTypHbIE cOCTaBIIstoIMe nMeeT autas oponsa bpO10?

a) o0 — KpucTajuia; 0) o kpuctayia + o ¢asa; B) 6 daza

2. KaKiM peXMMOM TepMOOOPaOOTKH MOKHO YCTPAHUTh JCHIPUTHYIO JIMKBAILUIO B OJHO(a3HON
o-JaTyHHu?

a) 3aKaJKoOi U cTapeHreM; 0) TOMOT€HU3alOHHBIM OTKUTOM; B) PEKPUCTAIUIM3ALMOHHBIM
OTKUTOM

3. Kaxo#i u3 cruiaBoB siBisieTcst oqHO(a3HON 0-JIaTyHBIO?

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

3amganue Ne 19
1. Kaxkoii xumunueckuii cocras cruiasa bp.O® 6,5-0,4?
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a) 6,5 % Sn + 0,4 % P + ocranbrHoe Cu; 6) 6,5 % Cu + 0,4 % P + ocransHoe Sn; B) 6,5 % Zn +

Cu

2. Kaxkoii pexumM TepMooOpabOTKH BOCCTaHABIMBACT IUIACTUYHOCTD XOJIOTHOAS()OPMUPOBAHHBIX

JaTyHeun?

a) 3aKaJiKa U OTIIYCK; 0) 3aKaJika U CTapEHHUE; B) OTXKHUT PEKPHUCTATUTH3AINH
3. K kakoii rpymnmne criaBoB OTHOCHUTCS ciiiaB bp.b2?

a) 6a00uTHI; 0) OPOH3BI; B) MEIBXHUOPHI

3ananue Ne 20

1. KakoBa Mukpoctpykrypa cuiiymuna 13 % Si npu KOMHaTHO TeMiieparype 10
MOTUPUITUPOBAHUS?

a) BTEKTHUKA; 0) KpEMHHUH U DBTEKTHKA; B) 0L TB. PACTBOP M IBTEKTHKA

2. KakoBo cpeniHee NpoLeHTHOE CoAiepKaHue MarHus B ciuiase /(167

a) 1,5%; 06) 4,3%; B) 0,6%

3. K kakoii cucreme otHocutcs ciiiaB b837?

a) 0JIOBO — Me€JIb — CypbMa; 0) CBHHEI] — OJIOBO — M€/]Ib; B) CBUHEI] — OJIOBO — CypbhMa

Tema: «Komno3uinuonnnie matepuanb» (IICK- 1.4)

3ananue Nel

1. Inamerp HanomHuteast KM He npeBbIiaeT

a) 10 mxm; 6) 100MKM; B) IMm

2. Kakumu crierualibHbIMU CBOHCTBaMU 00JIa/Ial0T AucniepcHOynpouHeHHbie KM Ha
METaJJINYECKON OCHOBE?

a) M3HOCOCTOMKOCTBIO; 0) BBICOKOM MPOYHOCTHIO; B) )KaPOIPOYHOCTHIO

3. VI3 TBepIbIX CIUTABOB U3TOTABIMBAIOT

a) IeTany aHTU(PPUKITMOHHOTO Ha3HAUCHHUS; 0) AeTan PPUKIIMOHHOTO Ha3HAYCHUS; B)
METaJI000padaThIBAIOIINI HHCTPYMEHT

3amanue No2

1. Kakue BemiecTBa 0OBIYHO UCIIONB3YIOT B KauecTBE Marpuiisl KM?
a) MpoYHbIe; 0) MIIACTUYHBIE; B) )KECTKHE

2. PaGoyas TeMrieparypa CUTAJIIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. HpI/I KaKoM JJIMHE AUCKPETHOI'O BOJIOKHA KM Ha ero ocHOBe BMeeT MMPOYHOCTD, 6J'II/I3KYIO K

npouHoctd KM ¢ HenpepbIBHBIM BOJIOKHOM?
a) li=lkp; 6) 1i>2lkp; B) 1i>51kp

3aganue Ne3

1. Kakue BeliecTBa UCHONB3YIOT B KaU€CTBE HAIIOTHUTENS?

a) MpOYHbIe; 0) MITACTUYHBIC; B) BI3KUE

2. Kakyro Marpuily UMEIOT CUTaJLIbI?

a) METAJUIMYECKYIO; 0) CTEKIISTHHYIO; B) YIJIEPOAHYIO

3. YUto Taxoe Ikp?

a) MUHUMaJbHas AJUHA TUCKPETHOTO BOJIOKHA, TPH KOTOPOH MaKCUMaJIbHOE 3HAYE€HUE €TO
HanpsHKEHUS] paBHO HANpPSHKEHUIO B HEIIPEPHIBHOM BOJIOKHE; O )MakcUMalbHas AJTUHA
JUCKPETHOTO BOJIOKHA, ITPU KOTOPOH MakCHUMaJlbHOE 3HAYEHHE €r0 HApsKEHHs paBHO
HaNPsKEHUIO B HEMPEPBIBHOM BOJIOKHE; B) AJIMHA JUCKPETHOTO BOJIOKHA, IIPU KOTOPOU
MaKCHUMaJIbHOE 3HAUE€HHUE €ro HaMPsHKEHUSI PABHO HANPSIKEHHUIO B HEMPEPHIBHOM BOJIOKHE

3aganue Ned
1. Yro siBnsieTcs HecyuM 3rieMeHToM B KM ¢ 3epHHUCTBIM HaroJHuTeneM?
a) Marpuia; 0) HAMOJHUTENb; B) MaTPUIla U HATIOJIHUTEIb
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2. Kakumu crierianbHBIMU CBOMCTBAMHA 00JIAMA0T CUTAIUIEI?

a) MarHUTHBIMU;, 0) TEPMOCTONKOCTHIO; B) TEMIOCTOUKOCTHIO

Uro 00ycioBiIeHa BBICOKAs IPOYHOCTh HUTEBUIHBIX KPUCTAIIIOB?

a) BBICOKOH TUIOTHOCTHIO JIe(heKTOB; 0) MajIoi MIIOTHOCTHIO AE()EKTOB; B) MAJIbIM pa3MeEpPOM
3epHa

3ananue Ne5

Kak BrusieT Ha CBOICTBa 3€pHUCTOTO HATIOJIHUTENS €r0 U3MeNbueHe?

a) YBEIMYMBACT MPOYHOCTH;0) YMEHBIIACT MPOYHOCTH; B) HE BIUSCT

2. Kakoii MakCMMaJIbHBIN nepenaj TeEMIIepaTyp BbIICPKUBAIOT CUTAIIIbI?

a) 10 500°C; 6) no 1000°C; B) no 1500°C

3. OcnoBHoM Henoctarok KM ¢ ogHO- 1 IByMEpPHBIM aIMUPOBAaHUEM

a) BBICOKAs! XPYNKOCTh; 0) HU3Kas yAeIbHAs MPOYHOCTD; B) HU3KAsk MEXKCIIOEBasi IPOYHOCTD

3amanue Neb

1. Kakoe o0beMHOE conepkaHue 3€pPHUCTOTO HAITOJHUTENS B MOPOIIKOBBIX KM?
a) He meHee 25%; 0) ne menee 50%; B) He menee 75%

2. Cnnasel Tuna CAIl ynpouyHeHbl yacTULIaMU

a) MgO; 6) SiOz; B)AI203

3. Kakoli tuaMeTp UMEIOT HUTEBUIHBIE KPUCTAILIIBI?

a) 1o 5 MxM; 0) o 10 MKM; B) 10 5 MKM

3aganue Ne7

st kakux KM ucnonb3yercs xapakrepuctuka lkp?

a) TUCIIEPCHOYIPOUHEHHBIX; 0) BOJIOKHUCTBIX C HEMTPEPHIBHBIM HAMIOJHUTENIEM; B) BOJOKHHUCTHIX
C JMCKPETHBIM HAITOJTHUTEIEM

JucniepcHOYNpOYHEHHBIE CIIJIaBbl HA OCHOBE HUKEJISI COACPKAT YaCTULIbI

a) MoOs; 6) Al203; B) ThO»

3. Kakoe oTHOIIIEHNE JUIMHBI K TUAMETPY XapaKTEPHO JUIsl HUITEBUIHBIX KPUCTAJUIOB?

a) 10; 6) 100; B) 1000

Samganue Ne§

Kakoe o0beMHOE coniep:kaHre 3epHUCTOTO HAMIOJIHUTENS B TUCTIEPCHOYNPOYHEHHBIX KM?
a) 1...15%; 6)10...20%; B) 6omee 20%

Kakyro pabouyto Temmeparypy UMEIOT JUCIIEPCHOYIPOYHEHHBIE CIUIABBI HA OCHOBE HHUKEIIs?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BosioKHa UMEIOT HauOOJIBIIYIO0 TPOYHOCTH?

a) OopHbIe; 0) yIiepoHbIe; B) HUITEBUIHBIE KPUCTAJUIBI TYTOTIABKUX COCTMHEHUI

3ananue Ne9

Kakoro pa3zmepa gacTuiipl copepkarcs B AUCIIEPCHOYNIpOYHEHHbIX KM?
a) meHee 1 Mkm; 0) 6onee 1 Mxm; B) Gonee 10MKM

Kakyto pabouyio Temneparypy umerot ciuiassl Tuna CAII?

a) 200°C; 6) 300°C; B) 500°C

VYnenbHast MPOYHOCTH paBHA

a) HB/y; 6) op/y; B) off*y

3aganue Nel(
K xaxomy Busy KM OTHOCSATCSI HUKEIEBBIE CIUIaBhI, COJEPIKAIINE IBYOKUCH TOPHS WA TadHUS?
a) BOJIOKHHUCTBIM; 0) TIOPOIIKOBBIM; B) IUCIIEPCHOYITPOYHEHHBIM
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Kaxnmu crierimaabHBIMU cBoiicTBaMHU o01afaroT cruiasbl Thua CAIT?

a) TeTIOCTOMKOCTHIO; 0) )KapOMPOYHOCTHIO; B) H3HOCOCTOMKOCTHIO

[Tpu kakom criocoOe apMUPOBAHUS JOCTUTACTCS] HANOOJIEE BBICOKAs MEKCIOEBast MPOYHOCTH?
a) IpU OTHOMEPHOM apMUPOBAHKH; 0) IIPH IBYMEPHOM apMHUPOBAHUH; B) TIPU 0OBEMHOM
apMUPOBAHUH

3ananue Nell

Kakne KM sBsit0OTCS M30TPOITHBIMU?

a) ¢ 3epHUCTHIM HAMOJTHHUTEIEM; 0) C BOJIOKHHCTHIM HAIMIOJHUTENIEM; B) CO CIIOUCTBIM
HATOJHUTEIEM

Kakoe Konmn4uecTBO IBYOKUCH TOPUS UK TadHUS COACPKHUTCS B TUCIIEPCHOYIPOUHEHHBIX
HUKEJIEBBIX cIijiaBax?

a) 2...3%; 6) 5...10%; B) >10%

Kakoii yron mexx1y oHOHaNpaBICHHBIMU CJIOSIMH BOJIOKOH 00€CTI€YMBAET U30TPOMHOCTD
cBoiictB KM?

a) 42 rpanyca; 6) 72 rpanyca; B) 90 rpamgycoB

3ananue Nel2

Huamerp nanonuutens KM He npeBbiiaeT

a) 10 mxm; 0) 100MKM; B) 1 MM

N3 uvero coctour CAII?

a) U3 aJIFOMUHUEBOM MaTpUILIbL,YIIPOUHEHHOHN YacTUIIaMU HUTPUAA aJTIOMUHUS; 0) U3
ATIOMHUHHEBON MaTPUIBLYIPOYHEHHON YaCTULIAMU OKUCH aJIFOMUHUS; B) U3 CTEKJISTHHON
MaTpullbl, YIIPOYHEHHON YaCTULIAMU KPUCTATIMYECKUX BELIECTB

Kakas ykianka obecriednBaeT MaKCUMaIbHYIO peaTH3aliio IPOUHOCTH BOJIOKHA B CBOMCTBAaxX
KM?

a) onHOMepHasi; 0) AByMepHasi; B) 00beMHast

3ananue Nel3

K kakomy Ty KM otHoOcsTCS cHILTBI?

a) K MOPOLIKOBBIM; 0) K JMCIIEPCHOYIIPOYHEHHBIM; B) K BOJIOKHUCTBIM

Cnnasel Tuna CAIl umerotr Matpuny

a) MarHueBylo; 0) aJIFOMUHHUEBYIO; B) CTEKJIIHHYIO

Jnsa kakux KM cnipaBeinBo Beipaxenne 6k=P[cHVH+oM(1-VH)]

a) C HAIlOJTHUTEJIEM U3 HEeTIPEPhIBHBIX BOJIOKOH; 0) C HAIIOJIHUTENIEM U3 TUCKPETHBIX BOJIOKOH; B)
C 3€pHUCTHIM HAIIOJHHUTEIEM

3aganue Nel4

Cmuassl Tuna CAII otHOCsTCS K KM

a) TUCTIEPCHOYITPOYHEHHBIM; 0) MOPOIIKOBHIM; B) BOJIOKHHCTHIM
UeM OTIMYAETCS CUTAIIIBI OT CTEKON?

a) TBEPJIOCTHIO; 0) TEPMOCTOMKOCTHIO; B) XUMUUECKOW CTOMKOCTHIO
Koaddunment peanuzanuy mpodHOCTH BOJOKHA UMEET 3HAUCHUE
a) meHee 1; 6) Oonee 1; B) paBHoe 1

3amanue Nel5

K kakomy Ty KM oTHOCATCS TBEp/BIE CILIABBI?

a) K MOPOUIKOBBIM; 0) K JUCIIEPCHOYIIPOYHEHHBIM; B) K BOJIOKHUCTBIM

Cnnasel Tuna CAII nmerotr Matpuny

a) METAJNIMYECKYI0; 0) KepaMUUYECKYI0; B) CTEKIISTHHYIO

[Tpu kakoM 0OBEMHOM COJIepKAHUU BOJOKHA MPOYHOCTh KM HaumHaeT nanars?

68



a) >30%; 6) >50%; B) >70%

3ananue Nel6

UYro siBisieTCs CUIIOBBIM 37eMeHTOM B KM ¢ BOJIOKHUCTBIM HalOJHUTENEM?

a) MarpuIia; 0) HAOJIHUTENb; B) MAaTPHUIlA U HAITOTHUTEb

Kaxkoli HanoJHUTEIh UMEIOT CUTAILIBI

a) BOJIOKHHCTBIN; 0) 3epHUCTHIN; B) KOMOMHUPOBAHHBIH

Hns kakux Km xapakrepHa aHM30TpONus CBOMCTB?

a) IUCTIEPCHOYIIPOYHEHHBIX; 0) BOJIOKHUCTBIX C OJTHOMEPHOU YKJIAJKOM BOJIOKOH; B)
BOJIOKHUCTBIX C OOBEMHOM YKJIAIKOM

3amanue Nel7

1. Kakre KM HCIIONB3YIOT 17151 M3TOTOBJICHHS METaLI000padaThIBAOIIEr0 HHCTPyMEHTA?

a) CAII; 6) TBepbIe CIIaBhl; B) AUCIIEPCHOYIPOYHEHHBIC HUKEIJICBBIE CILIABBI

2. Kakoe 00beMHOE coziep KaHUEe 36pHUCTOTO HAIOJIHUTEINS B TUCIEPCHOYIPOUHEHHBIX KM?
a) 1...15%; 0) 10...20%; B) 601€e 20%

3. [Ipu ucnonb3oBanuu kakux KM KOHCTPYKTOpP MOJTydaeT BOZMOXKHOCTh YCUITMBATh MaTepuall
JeTayd B HauboJsee Harpy)KEHHOM HarpaBiIeHUH?

a) IUCTIEPCHOYITPOYHEHHBIX; 0) C IMCKPETHBIMH BOJIOKHAMU; B) C HEIIPEPHIBHBIMU BOJIOKHAMU

3ananue Nel8

1. Cnnasel Tuna CAII otHOCsTCA K KM

a) C 3ePHUCTHIM HAIOJHHUTENIEM; 0) C BOJIOKHUCTHIM HAOJHUTEIEM; B) C KOMOMHHUPOBAHHBIM
HATIOJTHUTETIEM

2. JIo KaKoro ypoBHS MOBBIIIAET pabouyt0 TEMIEpaTypy HUKEIIEBBIX CIIABOB AUCIIEPCHOHHOE
yIpoYHeHue?

a) 1o 0,5 Trn. Marpuusr; 6) 1o 0,7 Tr. Marpunsr; B) 1o 0,9 T, marputist

3. Uem o0ycioBieHa BBICOKAs MPOYHOCTh HUTEBUIHBIX KPUCTAIIOB?

a) BBICOKAs IUIOTHOCTH JIe(PEKTOB; 0) Majoi MIIOTHOCTHIO Ie(PEKTOB; B) MAJIBIM pa3MepoM 3epHa
3aganue Nel9

1. TBepapie criaBbl UMEIOT HAITOJIHUTETD

a) 3€pHUCTHII; 0) BOJOKHHUCTBIH; B) CJIOUCTHIHA

2. U3 yero cocTout cutann?

a) U3 aFOMUHUEBOI MaTPHIIbI, YITPOUHEHHOM YaCTHUI[AMH OKUCH ATFOMHUHHUS;, 0) U3 CTEKJISTHHON
MaTpHUIIbl, YIIPOUHEHHON YaCTUI[AMU KPUCTAJUTMYECKUX BEIIECTB; B) U3 TIOJTUMEPHON MaTPUILHI,
YIPOYHEHHOU PYOIECHBIM CTEKIOBOJIOKHOM

3. Kakne KM npuMeHSIIOT /1 U3TOTOBJIEHUS BEAYIIUX BaJOB TPAHCIIOPTHBIX YCTAHOBOK?

a) MOPOIIKOBEIE; 0) BOJOKHHUCTHIE; B) TUCTIEPCHOYIPOUYHEHHBIE

3amganue Ne20

1. Kakoro pa3zmepa 3epHa MCIONb3YIOTCA B TOPOIIKOBEIX KM?

a) meHee 1 Mxm; 6) Oosiee 1 MkMm; B) Oosee 1 Mm

2. Kak nomy4aroT qucrnepcHble 3epHa HAIlOJIHUATENS pa3MepoM < 1 MkM?

a) MEXaHUUYECKUM HU3MeNIbueHHeM; 0) (pa30Boii epeKprucTauin3allei; B) pacibuleHuEM
pacruiaBa

3. OT 4ero 3aBUCHUT BEJIMYMHA KacaTeJIbHbIX HanpsskeHUH B KM ¢ BOJJOKHHCTBIM HAIOJIHUTEIEM?
a) OT MPOYHOCTU MATPUIIBI; 0) OT MPOYHOCTH BOJIOKHA; B) OT IPOUYHOCTH CBSI3U MATPHIIBI C
HaTOJHUTETIEM
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