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1. Ilesu ocBOEHHUS TUCUMILIAHBI

K 0CHOBHBIM LeJIIM OCBOCHHS AUCIMIUTAHBI «MarepranoBeieHUe U KOHCTPYKIIMOHHBIC MaTEPHUAIIbI
Ui He(hTera3oBoro 000PyAOBaHUSY CIIEyeT OTHECTH:
- IOJITOTOBKA CTY/ICHTA K JICATEIBHOCTH B COOTBETCTBHHU C KBATH(DUKAIIMOHHOW XapaKTEPUCTUKOM TI0
HAaIPaBJICHHUIO;
- MIO3HAHUE MPUPOJIBI ¥ CBOMCTB MaTepPHAIOB, a TAK)KE METOJIOB MX YIIPOYHEHHS JUTsd Hanboee addek-
THUBHOI'O UCIIOJIB30BAHUS B TCXHUKCE.
K ocHOBHBIM 3a7a4aM OCBOCHHS AUCIUIUIMHBI «MarepruasoBeIeHue U KOHCTPYKIIMOHHBIC MATEPHAIIbI
Ui He(hTerazoBoro 000PyAOBaHUS CIIEyeT OTHECTH:

- U3y4EeHUE OCHOBHBIX MOHSITHIH, TCPMHUHOB U ONPEICICHUI B 00JIACTH KOHCTPYKIIHOHHBIX, HH-
CTPYMEHTAJIBHBIX U (PYHKIIMOHAJIBHBIX MaTepHaioB (MApKUPOBKA, CTPYKTYpa, CBOICTBA);

- U3yYEHHE COCTaBa, CTPYKTYPhI U CBOMCTB COBPEMEHHBIX METAUIMYECKUX M HEMETATMYCCKUAX

MaTepuaoB;

- OCBOCHHE OCHOB TEPMHUYECKOM, XUMUKO-TEPMUIECKOM U TEPMOMEXaHHUECKOH 00paboTKH;

- OCBOCHHE BHUJIOB Pa3yIpPOUHSIONICH W YIIPOUYHSIOIMIEH 00paboTKU (OTXHT, HOpMaIH3alus, 3a-
KaJiKka, OTITYCK, IIEMEHTAIUS U JIp.);

- U3y4eHue PU3NIECKOHN CYIIHOCTH SBICHUN, MPOHUCXO/SAIINX B MaTEpUAIaX B YCIOBUSIX MPOU3-
BOJICTBA M SKCILTyaTalllH;

- OCBOCHHE OCHOBHBIX CBS3€M MEX]y CTPOCHHEM MaTepHalioB U UX CBOWCTBaMU (TBEPIOCTHIO,
MPOYHOCTHIO, H3HOCOCTOMKOCTBIO, IIIACTUYHOCTHIO U 1IP.);

- U3Yy4YCHHC O6HaCTI/I IMPUMCHCHUS PA3JIMYHBIX COBPCMCHHBIX MATCPUAJIOB JIsI HU3rOTOBJICHUA
POTYKIIHH

2. Mecto nucuuniauabl B cTpykrype OOII 6akanaBpuara

JucturuimHa «MaTtepuanoBeieHue U KOHCTPYKIIMOHHBIE MaTepHaibl Ui HeTera3oBoro ooopynoBa-
HUS» OTHOCUTCS K YUCIY MPO(ECCHOHANBHBIX yueOHBIX AUCIUILIMH 0a30Boii yactu (bmok 1.1) ocHOB-
HOM 00pa3zoBarenbHON IporpaMMBbl OakaizaBpHara.
«MarepuanoBeieHHe U KOHCTPYKLIMOHHBIE MaTepHaibl /Uil HEPTEra30Boro 000pyA0BaHUs» B3aUMOCBSI-
3aHa JIOTHYECKH W COJEPKATEIHHO-METOIUYECKH CO CICIYIOIUMH AUCHUIUIMHAMA M TPAaKTUKaMHU
OOIT:

B 6azoeoti vacmu (b1.1):

— Teopetuueckas U mpUKIagHAS MEXaHUKA;

— Xumus HeTH U rasa;

- DJIEKTPOTEXHUKA;

- l'mapaBnuka u HedTerazoBast THIPOMEXAHUKA;

- TepmoanHaMuKa U Terionepeaaya,

- TexHONOTHS KOHCTPYKIIMOHHBIX MaTepPHAJIOB.

B sapuamusnou uacmu (b1.2):

- ComnpoTuBIIEHHE MaTEPHUAJIOB,;

- TexHONIOTUsI METAJIJIOB U TPYOOIIPOBOIOCTPOUTEIBHBIX MAaTEPHAIIOB;

- CTpouTenbHbIe KOHCTPYKITHH.

Ilepeuens nnanupyemvix pe3yiomamos o0yuyenus no oucyuniune (Mooynio), COOmHeceHHble ¢
NIAAHUPYEMBIMU PE3YTbMAMaMU 0C80eHUs 00PA308AMENbHOI NPOZPAMMDBL.

B pesynbrare ocBOeHMS JUCHMIUIMHBI (MOIYNsI) y oOydaroumxcsi (GOpMHUPYIOTCS CIEAYIOIINe

KOMIICTEHIIH U JTOJDKHBI OBITh IOCTUTHYTHI CIEIYIOIINE Pe3yabTaThl 00ydeHus Kak dtan (GopMupoBa-
HUS COOTBETCTBYIOIINX KOMNEMeHYUll.

B pesynbrare ocBoeHust o6pazo-
BaTeIbHON MPOrpaMMbl 00yda-
IOIINICS JTOJDKEH 00J1a/1aTh

Konx xom-
HeTEeHIINU

[lepeueHs TIaHUPYEMBIX PE3YJIBTATOB O0YUEHHUS
10 IUCLIUIUIMHE




Cr1ocoOHOCTBIO HCIIOJB30BaTh
OCHOBHBIE 3aKOHBI €CTECTBCH-
HOHAYYHBIX JTUCIUILUIAH B TIPO-
(heccHOHATIBHOM ICSITCIBHOCTH,

3HATh:
® OCHOBHBIE MTOHATHUS O MaTepHUaax u TeX-
HOJIOTUU UX MPOU3BOJICTBA
yMeThb:

OIIK-2 NPUMCHATH MCTObI MAaTCMATH - ® [IPUMEHATH TEOPETUUECKUE 3HAHUS O Ma-
YECKOr0 aHaju3a U MOAEIUPO- Tepuaax B MPaKTHKE
BaHUSI, TECOPETUUYECKOTO U IKC- BJIAJIETh:
NCPUMEHTAJIBHOTO HUCCIIEN0BA- ® [PAKTUYECKMMH HABBIKAMHU 3KCIIEPHU-
HUsA MEHTAJIbHBIX UCCIEA0BAHNI MaTEPUAIOB
CnocoOHOCThIO TPUMEHSTh 3HATH:
IPOLIECCHBII MOXO/ B TIPAKTH- ® OCHOBHBIE (PU3MUYECKUE U XUMHUUECKHE
YECKOM eI TEIbHOCTH, COYETATh MPOLECCHI, TPOTEKAKOLIUE TP MOTy4e-
TEOPUIO U TIPAKTUKY HUHU U 00pabOTKe MaTepHUaioB
yMeTh:
® OICHMBATh M3MEHEHHUE CBOMCTB MaTepH-
IK-1 aja mpu BO3JCUCTBMU Ha HEro pas3iind-
HBIX TEXHOJIOTHYECKHUX (HaKTOPOB IpO-
1iecca Mpor3BOJICTBA;
BJIaJIEeTh:
® SKCNEPUMEHTAIBHBIMA METOJUKAMU U
TEXHUKOM MaTepuaJIoBeIYECKUX HCCIIe-
JIOBAaHUM JJIsl U3YYEHUsSI MaTEpPUaIoB
CnocoOHOCTBIO Y4aCTBOBATh B 3HATh:
HUCCIICNOBAHNM TCXHOJIOTHYC- ® OCHOBHBIC CYIIECTBYIOIINEC MCTOAUKH
CKHMX MPOLIECCOB, COBEPIIEH- HCCIIEJOBAHUS MAaTEPUAIOB
CTBOBAaHUHU TEXHOJIOTHYECKOTO yMeThb:
000pyI0BaHUs U PEKOHCTPYK- ® IIPOBOJUTH KOMIIJICKCHOE UCCICIOBAaHUEC
[1K-10 MM TIPOU3BOJICTBA OCHOBHBIX XapaKTEPUCTUK U CBOWCTB Ma-
TEpUAIIOB
BJIA/IETh:
® [IPAKTUYECKUMHU HABBIKAMH HCCIIEA0BA-
HUSI MATEPUAJIOB CTPYKTYPBI U CBOMCTB
MaTepHuaioB
CrocoOHOCTHIO UCTTIOJIB30BATh 3HATh:
(bu3MKO-MaTEMaTHUECKHH arnmna- ® CTPOCHHE METAJUIOB M CIUIABOB M UX BIIH-
pat 1Sl peuieHus pacuyeTHO- STHHE Ha CBOMCTRBA;
AHAUTUTAYECKUX 33/1a4, BO3ZHU- yMeThb:
IIK-25 KaIOHII/Dv( B X0/JIe Mpodeccuo- e 00OCHOBBIBATh BHIOOP KOHCTPYKIIMOHHBIX
HaJIbHOU ACATCIIBHOCTHU MaTepHuajioB Ipu pa3pa60T1<e n3aenui
MAIIMHOCTPOCHHUS;
BJIA/IETh.
® COBPEMEHHBIMU NMPUHIIUTIAMU BBIOOpA
KOHCTPYKIIMOHHBIX MAaT€pHUAJIOB
[TK-26 CrocoOHOCTBIO  BBHIOMpaTh W | 3HATh:
MPUMEHATh  COOTBETCTBYIOLIHE ® OCHOBHBIE BUJIbI TEPMUUYECKON 00paboT-

METOABl MOJEIUPOBAHUS (PU3H-
YEeCKUX, XUMHYECCKHUX M TEXHO-

KH ¥ UX BIWSHHE Ha CBOMCTBA CTalICH B
CIIJIaBOB;,




JIOTUYECKUX MTPOLIECCOB yMeThb:

e 000CHOBBIBATh BHIOODP PALIMOHATIBHBIX
METOZI0B TePMHUYECKON 00paboTKH 1
YIIPOYHEHUS, TIOBBIIEHHS N3HOCOCTOM-
KOCTH U KOPPO3UOHHON CTOMKOCTH CTa-
JIeH U CIIJIaBOB;

BJIaJIeTh!

® METOJUKOH pa3pabOTKU TEXHOIOInye-
CKHUX IIPOLIECCOB, TEPMUUECKOI 00paboT-
KM CTAJIA U MUKPOCTPYKTYPHOI'O aHAJIN3a

4. CTpyKTYypa U cofep:kaHue JUCHMILUIUHBI.

OO01mast TpyTI0eMKOCTh TUCIUTUIMHBI COCTABIISET 5 3a4eTHbIe enuHuIlbl, T.e. 180 akamemMudeckux
yacoB (13 Hux 108 yacoB — camocTrosiTenpHas padoTa CTyICHTOB).

Pazmensr mucnmrumabl «MatepuaioBeicHHEe M KOHCTPYKIIMOHHBIE MaTepHasbl sl Hedrera3o-
BOT0 000pYIOBaHMS» HU3Y4al0TCs Ha 3 Kypce.

IaTwiii cemecTp: sekuu — 36 4acoB, JaboparopHbIe paboThl — 9 yaca, CEMUHAPCKHE 3aHATHS —
27 gacoB, (hopma KOHTPOJIS — IK3aMEH.
CtpykTypa W coJep)kaHue AUCIMILTUHBI «MaTepruaaoBeeHue W KOHCTPYKIIMOHHBIC MaTEPHAbI JIJIs
HeTera3oBoro 00OpyA0BaHUs» MO CPOKAM M BUJaM pabOThl OTpakeHbl B [Ipuioxenun 3.

Conep:xaHue pa3iesioB U CHUTIIHHBI.

Beoonas wacmo
3HaueHue W 3a7aYd Kypca MaTepHalioBeJcHHE. Poib MarepualioB B COBPEMEHHOH TEXHHKE.
Kputepuu orieHku u BbiOOpa MaTepraioB. PaboThl OTEUECTBEHHBIX U COBPEMEHHBIX YUYCHBIX B 00JIACTH
MaTepuajoBeieHus. MaTepuanoBeeHIe, Kak Hayka, U3yJarollas CBOWCTBA MAaTEPUAIIOB B CBSI3U C HX
cocTaBoM u ctpoeHueM. Kinaccudukarus marepuanos.

QDu3uko-mexanuueckue ceolicmea mamepuanos. Cmpoenue mamepuaniog

OcCHOBHBIE TIOHSTHSI O CBOWCTBaX MarepUalioB. TBEpPIOCTh, MEXaHUYECKHE CBOWCTBA,
ONPEAEIISIEMBIE TIPH CTATUYECKOM PACTSKEHUH, YIApHAs BA3KOCTh. SIBIEHUE XI1aJHOJIOMKOCTH.
Yceranocte MatepuanoB, Npeiesl BBIHOCIUBOCTH. M3HOCOCTOMKOCTh. XPYNKOE U BA3KOE pa3pylICHHE.
PaGora 3apoxxaenus u pacnpocTpaHeHus TpeuHbl. [IoHATHE 0 KOHCTPYKIITMOHHOM MPOYHOCTH.

Tunsl cBsizeil B TBEpABIX Teaax. MeTalIMYeCKU TUIT CBSI3H. ATOMHO-KPUCTAJUIMUYECKOE CTPOCHUE
MeTaIoB. THIBI KPHUCTAUIMYECKUX PEHIETOK, WX XapaKTEepPUCTUKU (MapaMeTp, KOOPIWHAIMOHHOE
YHUCJIO, TUIOTHOCTh YMAaKOBKH), U30TPOIHS, aHW30TPOIHMS, KBAa3MH30Tpomnus. ToudeuHble, JTUHEUHBIE U
MOBEPXHOCTHBIE J€(PEKThI, CTPOSHUE PEAbHBIX METAJJIOB M CIUIABOB (BaKaHCUU, AMCIOKAINH, OIOKU
MO3aMKH, TPaHUIIBI 3epHa). TeopeTndeckas U peanabHasi IPOUYHOCTh METAIIOB, BiIusiHUEe nedexToB. [lyTtu
MOBBILIEHHS TPOYHOCTH METAJLIOB.

Kpucrannmzanuss MeTaiioB TepBUYHAS W BTOpUYHAsA. TepMOIMHAMHYECKHE OCHOBBI (Da30BBIX
npeBpatieHnii. KpuBbie oXnakIeHUs, CTENEeHb MEPEeOXJIakACHUs, (aKTOPhI, BIMUSIONIME HAa MPOIECC
KPUCTAJUTM3alNH, CBS3b MEXIY CTENEHBIO MNEPEOXJIAXKICHHS, YHUCIOM LEHTPOB KPHUCTAJUIM3ALMU U
CKOPOCTBIO pOCTa KpPHUCTAUIOB. BemmuumHa 3epHa. MoauduimpoBaHue KUAKOTO MeTaia.
[TonumopdHubIie npeBpalieHus.

Teopus cnnasos
[Tonstus o cmnaBax. OmnpeneneHre TEPMUHOB: CIUIaB, CUCTEMa, KOMIIOHEHT, ¢aza. TBepible
pPacTBOPHI, MEXaHUYECKHE CMECH, XUMHYECKUE COCTMHEHUS. J[marpaMMbl COCTOSIHHSI TBOMHBIX CIUIABOB,
METOABbl MX MOCTpOoeHHs. J(uarpamma COCTOSHHMS NP TOJHOM HEPACTBOPUMOCTH KOMIIOHEHTOB B
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TBEPJIOM COCTOSIHMM, C OTPAHUYEHHON OJHOCTOPOHHEW pacTBOPUMOCTHIO. OlpeneneHne XUMHUIECKOro
coctaBa (a3 TPU HCIOIB30BAHMM TpaBWIIa KOHIEHTpauuid. JluarpamMma COCTOSIHMS C TOJHON
PacTBOPUMOCTBI0 KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU. JIeHApWUTHAs TUKBaLUs B TBEPABIX pacTBOpax.
[TpaBwio ¢a3. [uarpamma COCTOSIHHSI CUCTEM C MPEBPAIICHUEM B TBEPJOM COCTOSHUU (YaCTHUYHBIN U
MOJIHBIM pacmaji OrpaHMYEeHHOTO TBEPJOT0 PacTBOpPA, SBTEKTOMAHOE MpeBpaiieHue). CBsi3b MEXIy
CTPYKTYpOH CILJIaBa, OMpENEIsieMON MO JauarpaMMe COCTOSIHUS W CBOMCTBaM ciuiaBa. Jluarpamma
COCTOSIHMS JK€JI€30-LIEMEHTUT. XapaKTepUCTUKH KOMIIOHEHTOB.

CTpyKTypHBIE COCTABISIONIME U (a3l HA TUArpaMMe Kene30-IMeMEeHTUT. CYITHOCTh 3BTEKTUYECKOTO U
ABTEKTOMJHOTO IpeBpanieHuii. [IpumMeHenne npaBuia KOHLUEHTpaUUd W mpaBwia (a3 Ha Juarpamme
KEJIe30-1IEMEHTHUT.

Brusiaue yrieposa u MOCTOSIHHBIX NMpUMecel Ha cBoiicTBa ctanu. Kiaccudukarmus craned mo
croco0y MPOM3BOJACTBA, HA3HAYCHHWIO M KauyecTBY. MapKHUpOBKa YIiIepOIUCTBIX cTayell. JIucToBble
CTaJIi JIJIsl XOJIOHOM IITaMIIOBKH, aBTOHOMHbBIE cTainu. OcHoBHbIE TexHHueckue TpedoBanus no [OCT
JUISL CTaJIeH.

UyryHsl ¢ rpaduToM, MMOJIOBUHYATHIE U Oenble. BiusHue CKOPOCTH OXJIaXACHUS U XUMHUYECKOTO
COCTaBa 4yryHa Ha CTpykTypy. Otoen uyrynoB. CTpyKTypa, CBOMCTBA, 00J1aCTH MPUMEHEHHS U METO/IbI
MOJIyYEHUS CEPBIX, KOBKMX U BBICOKOIIPOUYHBIX YyT'YHOB. MapKupoOBKa Yyr'yHOB.

Haknén u pexpucmannuzayus
Bnusiane mnnmactudeckoil agedopmainim Ha CTPYKTYpY W CBOMCTBa MeETaUIOB. MexaHH3M
IUIACTUYECKOM AedopMani MOHO-U MOJUKPUCTAIIOB. Pa3MHOXKEHHE TUCIOKALUN MPH IIAaCTHYECKON
nedopmarmu. Haknén npobpto, oOpaboTka ponukamu. [IpuMeHeHHE MOBEpXHOCTHOrO Hakjena B
MallMHOCTpoeHUU. Bo3spar, nonuronusauus. IlepBuunas u coOuparenbHas peKpUCTALIU3ALMS.
XomonHas u ropstaast nepopmanus. Tepmomexanudeckas o0padboTKa.

Tepmuueckasn u xumuko-mepmuuecxkas oopadomka

Teopus mepmuueckot 06pabomku

Bunsl Tepmuueckoil oOpabotkm craneit. IlpeBpamienus npu HarpeBe cranu. PocT 3epHa
ayCTEHMTA, HACJIEICTBEHHOE U JIEUCTBUTENIBHOE 3¢pHO B cTanu. lleperpes u mepexor. IIpeBpamenne
ayCTEHUTa INPU HEIPEPHIBHOM OXJIAKIAEHUH. J[MarpaMMa M30TEpMUYECKOrO IPEBPALICHMS ayCTEHUTA.
[TepnutHOE mpeBpamieHne. MapTeHCUTHOE TpeBpallleHne W ero ocoOeHHOcTH. l[IpeBpaieHue mpu
OTIIyCKE, CTPYKTYpa U CBOMCTBA CTaiu npu otnycke. OrmyckHas xpynkocts [ u Il pona.

[IpokanuBaeMoCTh U 3aKaIUBAEMOCTh CTaJIU, (PAaKTOPHI BIUSIOIINE HA IPOKATMBAEMOCTh: BIUSHUE
JIETUPYIOIIMX 3JIEMEHTOB, pa3Mepa 3€pHa ayCTeHHWTa, HEPaCTBOPHUMBIX KapOWJOB M BKIIIOYEHUH.
MeTtoauka onpezeneHuss KpUTHUECKOT 0 IMaMeTpa 1o AuarpaMMe IpoKaaIuBaeMOCTH.

Texnonozusi mepmuyeckou 0opabomxu

OOmiast xapakTepUCTHKa IPOLECCOB TepMHuueckoil obpaborku. Omxur I ponma 6e3 daszopoii
nepekpucTain3aluy. PexxuM oTxura pekpactayin3aiu.

Omxur II pona c¢ da3oBoil mepekpuctauMzanueil: s ynyduieHus oOpaOaTbIBaeMOCTH, IS
n3MmenpuyeHus 3epHa. Cheponauzanus, OTKUT — TOMOTC€HU3AIUs, HOPMaJIU3allUs.
N30oTepMUUECKUIT OTHKUT.

3akanka cranu. OCHOBHBIE ITapaMeTphl Ipolecca: TeMIlepaTypa HarpeBa, JUIMTeIbHOCTh Harpesna,
CKOpOCTh oxJaxaeHusi. OCHOBHBbIE TpeOOBaHUS K 3aKaJIOUYHBIM cpeaM. MeToJbl 3aKalKu: MpocTasd,
MpephIBUCTAsl, CTyneH4yaTtas U u3oTepMuyeckass. Jledekrsl 3akamku: oOpa3oBaHUE TPEIIUH,
nedopmarusi, OKUCIEHUE U 00e3yTiIepOKUBAHUE TIOBEPXHOCTH, METOABI OOPHOBI C HUMH.

OcHOBHbIE TTapaMeTpPbI MPOLECCOB OTMYCKA YIIEPOIUCTHIX U JIETUPOBAHHBIX cranei. O0paboTka
X0JI0/10M. BiusiHue 3akanky u oTIycka Ha MEXaHMYECKHUE CBOMCTBA CTaIM. YIIyUIIEHUE CTaJIH.

[ToBepxHOCTHas 3aKanka, BUJbl U 00JaCTU IPUMEHEHHUS.

Xumuxo-mepmuueckas obpabomia



dusnueckrue OCHOBBI XHMMHKO-TEPMHYECKON 00pabOTKH, MoHATHE O Kodddummente nuddys3un.
LlemeHTanysi, peXUMbl HACBHIIECHUS M TOCIEAYIOUIMX TEPMUYECKOH OOpabOTKH YIIEpOAUCTHIX U
JIETHPOBAaHHBIX CTalei, BUABI Mpolecca, 00JacTH NMpUMeHeHHs. HuTpoumemenTanus, BUIBI mpoliecca,
peXuMBI, obnacTu mnpuMeHeHus. I[IpumeneHue armochep € aBTOMAaTHYECKUM DETYIMPOBAHUEM
NOTEHIIMAJIA YIIIEPo/ia T MPOoLecca IIEMEHTAIH M HUTPOLIEMEHTALIUH.

AzotupoBanue cranu. Cranu s a30TUPOBAHUSA, PEXKUMBI X TEPMHUECKONW 00paboTKH, 001acTu
npuUMeHeHHus mpouecca. [Iporecc HHU3KOTEMIEpaTypHOro ra30BOTO M JKHJIKOTO a30TUPOBAHUS, HX
0COOEHHOCTH U 00JIACTH MTPUMEHEHHS.

HoBble MeTo1pI XUMHKO-TepMUYecKol 00padoTku. JlazepHoe nerupoBaHue.

I(oncmpykuuonnbte U UHCMPYMEHMA/IbHbIE Mamepuabl

Koncmpykyuonnsie necuposannvlie cmanu 006uje2o HA3HAYeHus..

®da3pl, 00pa3zyeMbie JETUPYIOIIUMU 3JIEMEHTAMH B CTajsuX. BiMsHue Nerupyromux 3JeMEeHTOB Ha
NOTUMOP(H3M KeJie3a, Ha CBOMCTBAa (eppuTa M ayCcTeHUTA. BIHMsHUE NETUPYIONIMX SJIEMEHTOB Ha
KHHCTUKY M30TCPMHUYCCKOro IMpeBpaliCHUA ayCTCHHUTA. Brnusnane JICTUPYIOIIUX DJJIEMCHTOB Ha
MapTEHCUTHOE MpEeBpalleHHe W MpeBpaileHue mnpu ormycke. OCHOBBI PAllMOHAIBHOTO JIETMPOBAHUS
CTAJIM U POJb OTACIBHBIX JIETUPYIOIIUX 53JIEMEHTOB. (OCOOCHHOCTH TEPMUYECKOH  00paboTKH
JICTUPOBAHHBIX CTAJICH.

Knaccudukanys 5nerupoBaHHbIX CTajed IO CTPYKTYype B HOPMAJIU30BAHHOM COCTOSTHUHM
(mmarpamma ['miie). MapKupoBKa JIETHPOBAHHBIX CTaliel, MX NPEUMYIIECTBA IO CPABHECHUIO C
yraepoaucTbiMi. JleekThl JeTHpOoBaHHBIX cTajei (mudepHbId u37I0M, (IIOKEHBI, OTITYCKHAs
XpynkocTh). OCHOBHBIE TPEOOBaHUS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTassm 1o ['OCT.

HHcmpymeHmanbeze mamepuaivl

HNHcTpyMEHTaIbHBIE YIVIEPOAUCTHIE U JIETUPOBAHHBIE CTAIM JJI PEXKYIIEr0o MHCTPYMEHTA, COCTAB,
MapKHpOBKa, TEpMUUecKas 00paboTKa U 00JIaCTH IPUMEHEHHUSL.

BeicTpopexxymiast cranb, cocTaB, CBOHCTBAa. Pexxumbl Tepmmueckod 00paboTku, o0xactu
npuMeHeHus. OcHoBHbIe TpeOoBanus o 'OCT k cTanmsam Ui pexxyLero HHCTPyMEHTAa.

[lItammoBele cTanu i XOJOJHOTO W ropsuero nedopmupoBanusi cramu. Cramum it
U3MEPUTEIIBHOIO HHCTPYMEHTA.

TBepable TOPONIKOBBIE CIUIABBI JUIS PEKYILETO MHCTPYMEHTA.

Kepamuka. CBepxTBepble MaTepUabl.

Cmanu u cniagvl ¢ 0codbIMU CEOUICMBAMU

Bricokonpounsle cramu.  MapTEHCHTHO-CTapelonife KOHCTPYKIIMOHHBIE CTajll, WX COCTaB,
PEXUMBI 00pabOTKHU M 00JIACTH MPUMEHEHUS.

CnnaBel ¢ 0c000 BBICOKOM M3HOCOCTOMKOCTBIO, COCTaB, MapKUPOBKA, TepMHUECKas 00paboTka U
00J1aCTH MPUMEHEHHS.

HepxaBeromue XpoMHCTBIE W XPOMOHHKENEBBIE CTalH, COCTaB, MapKHPOBKA, TEpPMHYECKas
00paboTKka 1 06JaCTH IPUMEHEHHUS.

XKaponpounsie cramu u craBel. OCOOCHHOCTH TIOBEICHHS CTalld MPH Harpy3kax B o0iacTu
BBICOKUX TEMIIEPATyp, MpeJieN JUIUTENbHON MPOYHOCTH, MPeJiel MoJI3y4ecTH. TUIOBbIE CIIIaBbl, COCTAB,
CTPYKTYpa, TepMo0OpaboTKa, CBONCTBA U 00JIACTH MPUMEHEHUSI.

CrutaBbl ¢ 3aJJaHHBIMU (PU3WYECKMMHU CBOWCTBAMH. MarHUTOMSTKHE M MAarHUTOTBEPAbIC CIUIABBI.

L{gemmnvie memannvl u chiaevl
Menb u ee cBoiicTBa. JIaTyHH, OpOH3BI OJIOBSIHUCTbHIE, KDEMHUCThIE, AIFOMUHHUEBBIE, OEPUIIOBBIE;
coctaB, obOmactu mnpuMeHeHus. CrjiaBsl CBUHIA W 0JoBa. baOOWTHI, CBUHIIOBUCTBIE OpOH3BI,
AIIOMUHHEBBIE TOIUIUITHUKOBBIE CIUIaBbI JJISl JBUTATeell BHYTPEHHETO CrOpaHus, TPUMETaNINYECKUe
MOJIIUITHUKY. AJIOMUHUNA U €ro cBOMCTBa. JIUTEiiHbIE allOMUHHEBBIE CIIJIaBbl, O0JACTH MPUMEHEHHUS.
JlroparoMuH, COCTaB, peKUM TEPMUUIECKON 00pabOTKH, CBOMCTBA, 00IaCTH MPUMEHECHHS.



MarnueBble TuTelHbIe U AepopMHUpyeMble CIIaBbl, 00JIaCTH IPUMEHEHUS.
Tutan u ero criaBbl, COCTaB, CBOMCTBA M 0OJIACTH MPUMEHEHUSI.

Komnosuyuonnvie mamepuanwi

Knaccugukanus KoMno3uuoHbsIX MaTepuanoB. Pacnpeaenenue HanpsHKeHUH MeXly MaTpuLei u
HanosHuTesneM. Cxembl apmupoBaHus. Kpurtuueckas nMHa BojlokHA. OCHOBBI pacyeTa CBOWCTB
KOMITO3ULIMOHHBIX MaTEPHAJIOB.

Komno3utsl ¢ MeTaiuinueckoi Marpuieil. JucnepcHOynpoYHEHHbIE KOMITO3ULMOHHBIE
MaTepHalibl, 0COOEHHOCTH MEXaHU3Ma YIpO4YHeHus. [lucrepcHOyIpOYHEHHbIE KOMITO3UTHI Ha OCHOBE
AIFOMUHHIO, HUKEJSA U IPYTUX METaJUIOB.

BonokHHMCTBIE KOMITIO3ULIIMOHHBIE MAaTEpUAIbl HA AIFOMUHUEBOM M HUKEIIEBOM MaTpULIax.

KoMno3utsl ¢ HalpaBiaeHHON KPUCTAILIN3ALMEN 3BTEKTHUK.

ITopomikoBble KOMIO3UIMOHHBIE MaTepuasbl (KEPMETbI) aHTU(GPUKLHUOHHOTO M (PUKLHOHHOTO
Ha3HauyeHUs. OUIbTpPHI.

Komno3utsl ¢ nonumepHoit marpuneil. [lonnMepHast MaTpuiia KOMIIO3UIIMOHHBIX MATEPHAJIOB.
®enonpopMabaeTHAHAS, STTOKCUIHAS U KDEMHUAOPTaHWYECKass MaTPUIa KOMIIO3HIIMOHHBIX
MaTEpHaJIOB.

OcobeHHocTr (PU3UKO- MEXAaHUYECKOTO MOBEIEHHS OJuMepoB. OpraHnyecKue, HIEMeHTO0pra-
HUYECKUE U HEOPTraHUUYECKUE IIOJUMEDBI.

BonokHuCTbIE KOMIO3UIIMOHHBIE MaTepuaibl Ha IOJUMEPHON MaTpule (KapOOBOJOKHUTHI,
OOPOBOJIOKHUTBI, OPTraHOBOJIOKHUTBHI).

Komno3unmonnsle Mmarepuanbl Ha IOJIMMEPHOM MATpULE C IOPOLIKOBBIM HAIOJHUTEIEM
(TutacTmaccsl).

Ponb nopomkoBbIX (TEXHUYECKUHN YIIIEPOJ U JIp.) U BOJIOKHUCTBIX (KOPA) HAIlOJHUTEIEH.

KoMI103uTBI ¢ KEpaMHUYECKON U CTEKJITHHON MAaTpPULIEH.

[TpuMeHeHre KOMITO3UITHOHHBIX MaTepUAIIOB B aBTOMoOmIecTpoeHnu. Koprryc u neranu Ky3oBa.
Jletanu ra30TypOUHHBIX JBUTaTesell. AHTU(QPUKLMOHHBIE AeTany. OpUKIHOHHBIE 1eTanu. TpyrnoeMKkue
JETaJIM IBUTaTess U XOJ0BOU 4acTu. PEMOHTHBIE KOMIIO3UTHI. [IepCcrIeKTUBBI IPUMEHEHUS KOMITIO3UTOB
B aBTOCTPOCHHH.

Hanomarepuainbl. CTpykTypa, CBOWCTBa, IPUMEHEHUE.

TexHukKo-3KOHOMUUECKUTL 6bLOOP MAMEPUANA U MEXHONO02UU €20 YRPOUHEHUA
OCHOBBI pallMOHATIBHOTO BEIOOPA MaTepHrala U MeTojia ynpouHeHus. [IpuunHbl CHUKEeHus
paboTocrnocoOHOCTH MaTepraia: yCTAIOCTHOE pa3pylIeHHe, XPYIIKOe pa3pylleHne, GpUKIUOHHbIN
M3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAs YCTAJIOCTh, (PETTHHT — KOPPO3Us, CXBaThbIBAaHHE U 3ae/laHUE
MOBEPXHOCTEN TpeHUs. MaTepualibl U METO/Ibl UX YIIPOYHEHUS MPU PA3IUYHBIX BUJAX HATPy3KU
JETAJICH.

5. O0pa3oBaTesbHbIC TEXHOJIOTHH
Mertonuka npenojaBaHusl AMCUUIINHBL «MaTepuaioBeieHue U KOHCTPYKIIMOHHBIE MaTepUabl

U1 HepTera3oBoro o00pyIoBaHUA» U peanu3anus KOMIETEHTHOCTHOTO MOJX0/a B M3JI0)KEHUH U BOC-
MPUATUM MaTepHasa IpeaycMaTpUBaeT UCIIOIb30BAHHUE CIENYIOIINX aKTUBHBIX U HHTEPAKTUBHBIX (POpM
IIPOBEJIEHUS TPYIIIOBBIX, HHAWBUIYAJIbHBIX, ayJUTOPHBIX 3aHATUN B COUETAaHUU C BHEAYAUTOPHOMU pa-
00TO¥ C 11eNTbI0 (HOPMHUPOBAHUS U PA3BUTHS TPO(PECCHOHATLHBIX HABBIKOB 00YJarOITUXCS:
- 3allWTa ¥ UHAMBUIYAIbHOE 00CYKICHHE BBITOIHAEMBIX ITANOB JIAOOPATOPHBIX PadoT;
- OopraHu3ainus U NpoBeJeHHE TEKYIIEro KOHTPOJIS 3HAaHUH CTYJI€HTOB B (popme 01aHKOBOIO TECTH-
poBaHus;
- HCIIOJIb30BAaHHUE JENIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAaIHii;
- TpoBeleHHE KOHTPOJBHBIX paboT;

VY aenbHbI Bec 3aHATUH, MPOBOAUMBIX B MHTEPAKTUBHBIX (DOpMax, OMpeJieieH IJIaBHOM LIEJbI0
00pa3oBaTeNbHON MPOTrpaMMbl, OCOOCHHOCTBIO KOHTHHI€HTa OOYYaIOIIMXCS M COAEp)KaHHUEM JUCIIH-
IIMHB «MartepuanoBeieHle 1 KOHCTPYKIIMOHHbIE MaTepualbl i1 HeTera3oBoro o00pyJ0BaHUSD) U B
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IIEJIOM IO JUCHUIUTNHE cocTaBisieT 45% ayquTOpPHBIX 3aHATHHA.  3aHATHS  JIGKHMOHHOTO  THIIA CO-
ctaBisAtoT 43% 0T 00beMa ayTUTOPHBIX 3aHATHHA.

6. OnleHOYHbIE CPeICTBA VI TEKYIIEer0o KOHTPOJIsl YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTAIUN 10
UTOraM OCBOEHMSI JUCUMILIMHBI M Y4eOHO-MeToAnYecKoe odecrneyeHue CaMoCTOSITeIbHOH PadoThl
CTYJAE€HTOB

B mporiecce 00ydeHust HCIONB3YIOTCS CIEAYIOIINE OIEHOYHBIE (POPMBI CAaMOCTOSATEILHON pado-
THI CTYJICHTOB, OLICHOYHBIE CPEACTBA TEKYIIErOo KOHTPOJS YCIEBAEMOCTH U MPOMEXKYTOUYHBIX aTTECTa-
1107078

Texkymuii KOHTPOJIb YCIIEBAEMOCTH M IPOMEXYTOYHOM aTTeCTalli MPOBOISATCS MO CIEAYIOIINM

KPUTEPHSIM;
- OTBETHI CTY/ICHTA Ha BOIIPOCHI KAPT TEKYIIETO KOHTPOJIS;
- 3ammTa JJabopaTopHBIX PaboT;
- BBINIOJTHEHUE KOHTPOJIBHBIX padoT.

6.1. ®oH OLIEHOYHBIX CPEACTB AJISl IPOBEACHHUS MPOMEKYTOYHOMN aTTeCTAllUN 00Y4AIOIIUXCH 110
AMCUUIIMHE (MOAYJII0)
6.1.1. IlepeyeHb KOMIIETEHIINI ¢ yKa3aHUEM 3TanoB UX (GOPMUPOBAHUS B MPOIECCe OCBOEHHUs 00pa3o-
BaTEJIbHOM IIPOrPaAMMBI.

B pe3ynbraTe 0ocBo€HMS NUCHUIUIMHBI (MOAYIST) GOPMUPYIOTCS CIAEAYIOUUME KOMIIETEHIUU:

Kox xomme- B pe3yabTare ocBoeHuUs1 00pa30BaTeJIbHON MPOrpaMMbl 00y4aloIIUiics
TEeHINHU IOJIKEH 00J1a1aTh
OIIK-2 CrocoOHOCTHIO HCTIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIH-

IUIMH B TPO(ECCHOHANILHOM JACATEIBHOCTH, IPUMEHSATHh METOIbI MaTEMaTHYE-
CKOT'0 aHaJIM3a M MOJICITMPOBAHHUS, TEOPETHUYECCKOTO M SKCIIEPUMEHTAILHOTO HC-
cJIEOBaHMUS

[1K-1 CnocoOHOCTHIO MPUMEHSATH MPOIECCHBIN MOAXO0/ B IPAKTUYECKON JesITeNbHO-
CTH, COYETaTh TEOPHIO U IPAKTUKY

I1K-10 CnocoOHOCTBIO Y4acTBOBATh B UCCIIEJOBAHUH TEXHOJIOTMYECKUX MTPOLIECCOB,
COBEPILEHCTBOBAHMH TEXHOJIIOTHYECKOTO 000PYI0BaHHS U PEKOHCTPYKIIUU
IIPOU3BOJICTBA

[1K-25 CnocoOHOCTHIO UCTIONB30BaTh (PU3MKO-MATEMAaTUUYECKHI anmapar Jisl perieHus
pacyeTHO-aHAIMTHYECKUX 3a/1a4, BO3HUKAIOIIUX B X0/1€ IpodeccuOHATbHON
JeSITeTbHOCTH

[1IK-26 CnocoOHOCTHIO BHIOMPATh M MIPUMEHSATH COOTBETCTBYIOIINE METOBI MOJICITUPO-
BaHUs (PU3MUECKUX, XUMUYECKUX U TEXHOJIOTUYECKUX MPOIIECCOB

B mponecce ocBoeHus oOpa3oBaTenbHON MPOrpaMMbl JaHHbIE KOMIETEHLIMH, B TOM YHCIIEe HX
OT/eNIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS ITOITAITHO B X0/1€ OCBOCHUS 00YUYaIOUIMMHUCS TUCIUILIMH (MO-
IyJei), IpaKTHK B COOTBETCTBHH C YU€OHBIM IUIAHOM M KaJIeHJJapHBIM rpaduKkoM y4eOHOTro mpoiiecca.

6.1.2. Onucanue nokasareJieil 1 KpUTepreB OLCHUBAHUSA KOMIIETeHIMH, (POPMHUPYEMBIX 110
HTOraM OCBOCHMUSA NJUCHUITIIIMHbBI (MO[[yJIH), OIMCaHue NKaJ OlCeHUBaHUA.



[Toka3areneM OLlEHMBaHUS KOMIIETCHIMH Ha pa3iM4HBIX dTanax MX (OPMUPOBAHMS SIBIISETCS
JOCTHKEHHE 00yUalOMIMMUCS TIAHUPYEMBIX PE3yJIbTaTOB 00YYEeHHUs IO AUCHUIUINHE (MOYJIIO).

OIIK-2 - CnocoOHOCTh HCIO0JIL30BATh OCHOBHBIE 3aKOHbI €CTeCTBEHHOHAYYHBIX JUCHHUILIMH B Ipodeccuo-
HAJIbHOI 1eATeJIbHOCTH, IPUMEHATH METO/Ibl MATEMATHYECKOI0 AaHAJIN3Aa U MO/IeJIMPOBAHMS, TeOpeTHe-
CKOT'0 ¥ DKCIEePUMEHTAJIBHOI0 HCCJIe0BaAHMS

3HATb:
OCHOBHBIC
IIOHATHA O
Marc€puaiax u
TCXHOJIOTNH
HX IMPOU3BOI-
CTBa

OO0yuaromuiicst 1eMOH-
CTpUPYET TOJTHOE OTCYT-
CTBME HJIH HEJOCTATOYHOE
COOTBETCTBHUE CIEAYIOIUX
3HAHWH: OCHOBHEIE ITOHS-
THUSI O MaTepuagax u TeX-
HOJIOTHH UX MPOU3BOJI-
CTBa.

OO0yuaromuiicst Jie-
MOHCTPHUPYET HEMOJI-
HOE COOTBETCTBHE
CHEAYIOLIMX 3HAHUM:
OCHOBHBIE ITOHATHUSA O
Marepuaiax u TeXHO-
JIOTUM UX TIPOU3BOJ-
ctBa. Jlomyckatorcs
3HAYUTENbHBIE OIINO-
KH, IPOSIBIISIETCS HE-

OOyuaromuiics 1IeMOH-
CTPUPYET YaCTUIHOC
COOTBETCTBHE CJICTY-
FOIIMX 3HAHUM: OCHOB-
HBIE€ OHATHS O MaTe-
pHaliax ¥ TEXHOJIOTUHI
WX TIPOU3BOJICTBA, HO
JIOITYCKAlOTCS He3HAYU-
TeNbHBIE OINOKH, He-
TOYHOCTH, 3aTpy/IHE-

OO6yuarommiics
JIEMOHCTPHPY-
€T IIOJTHOE CO-
OTBETCTBHE
CIICTYIOIINX
3HAHUM: OC-
HOBHBIE IOHS-
THS O MaTePH-
ajax v TEXHO-
JIOTUU UX TIPO-

JIOCTaTOYHOCTH 3Ha- HUSI TIPU aHAIUTHYE- U3BOJICTBA,

HUIA, 110 psi/Iy IOKa3a- | CKHUX OIepalusx. CBOOOJTHO oOrTe-

Tenel, o0yJarouuiics pupyeT npuood-

UCTIBITHIBACT 3HAYH- pe-TCHHBIMU

TENbHBIC 3aTPYTHEHUS 3HAHUSAMH.

IIPU ONICPUPOBAHUM

3HAHMSAMHU TIPH UX TIe-

pEeHOCE Ha HOBBIC CH-

TyalHu.
yMeThb: OOyuaronumiics He ymeer | OOydarouuiics ae- OOyuarommiics neMoH- | OOyyaromuiics
TIPUMEHSIT WM B HEJIOCTATOYHOU MOHCTPHPYET HEMOJI- | CTPUPYET YaCTHYHOES JIEMOHCTPUPY-
TeopeTude- CTENEeHU yMeeT IpuMe- HOE COOTBETCTBHE COOTBETCTBUE CIIEIy- €T MOJIHOE CO-
CKHe 3HaHMS O | HATh TEOPETHYECKUE 3HA- | CIACIYIONIMX YMEHUIA: | IOMIMX YMEHHIA: TIPH- OTBETCTBUE
MaTepragax B | HMS O Marepuainax B IPaKk- | IPUMEHATh TEOPETH- | MEHATb TEOPETHYECKHUE | CIEAYFONIMX

IMPaKTHUKE

THUKE.

YECKHUEC 3HAHUA O Ma-
Tepuanax B MPaKTUKE.
Jonyckarorcs 3Ha4n-
TEJbHBIE OLTHOKH,
MIPOSBIIIETCS HEM1O-
CTaTOYHOCTh YMEHUH,
10 psILy TIOKa3aTesen,
00yJaroIuics UCIbI-
ThIBAC€T 3HAYUTCIIbHBIC
3aTpyaHEHUS TPU
OTIEpUPOBAHUU yMe-
HUSMU TIPH WX TIepe-
HOCE Ha HOBBIE CUTYa-
1007078

3HaHMUS O MaTepuagax B
MpakTUKE. Y MEHUs
OCBOEHBI, HO JIOMTyCKa-
FOTCS HE3HAUMTEIbHBIC
OIMOKH, HETOYHOCTH,
3aTpyAHEHUS IIPU aHA-
JUTUYECKUX OTIepalln-
X, IEPEHOCE YMEHUN
Ha HOBBIE, HECTAH-
JIapTHBIE CUTYyAIIUH.

YMEHUU: NIpHU-
MEHSATH TEOPE-
TUYECKHUE 3Ha-
HUS O MaTepu-
ajax B IpaK-
tuke. CBoOOI-
HO onepupyer
npuodpeTeH-
HBIMH YMEHHU-
SIMU, IPUMEHS-
eT UX B CUTYya-
IIUSIX TIOBBI-
HIEHHOM CIIOXK-
HOCTH.




BJIAJETh:
MpaKkThye-
CKHMH HaBBI-
KaMH DKCIIe-
pUMEHTAJTb-
HBIX HCCIEI0-
BaHHUU MaTe-
puagoB

OOyuaromuiics He Biaje-
€T WJIM B HEJOCTAaTOUHOMU
CTEIICHU BJIAJECET MPAKTU-
YeCKHMH HaBBIKAMH DKC-
MepUMEHTAJIbHBIX UCCIIe-

OOyyarommwiicst Bra-
JICeT MPAKTUICCKUMHU
HaBBIKAMHU IKCIICPH-
MEHTAJIbHBIX UCCIIC-
JIOBAaHHUI MaTepUAIOB

,Z[OBaHI/Iﬁ MaTCpPUaJIOB.

B HEIOJIHOM 00bEME,
JOTYCKAIOTCS 3HAYH-
TEIIbHEBIC OLINOKH,
MIPOSIBIIICTCS HEMIO-
CTAaTOYHOCTH BJIajic-
HUS HAaBBIKAMU TIO Psi-

anOIHHﬁCH HUCIIBITHI-
BacT 3HAYUTCIIBHBIC

3aTPYAHCHUS IIpU

B HOBBIX CUTYyallUAX.

ny rokasareneit, O0y-

IMPUMCHCHUH HABBIKOB

OOyuarommumiics 4ya-
CTHYHO BJIaJIeCT MpaK-
TUYECKUMHU HaBBIKAMHU
IKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHHI MaTepH-
aJIOB, HABBIKH OCBOE-
HBI, HO JIOITYCKAIOTCSI
HE3HAYUTEIIbHBIC
OIINOKH, HETOUHOCTH,
3aTpyJHEHHMS IPU aHa-
JTUTUYECKHUX OTepaIy-
SIX, IEPEHOCE YMEHUH
Ha HOBBIC, HECTaH-
JAPTHBIE CUTYaIUH.

OOyuarommmiics
B IIOJIHOM OOB-
eMe BIIaJiccT
MPaKTUYECKH-
MH HaBBIKAMH
IKCIICPUMEH-
TaJbHBIX HC-
clIeIOBaHUM
MaTepuasoB,
cBOOOJIHO
MPUMECHSIET
MOJTYYCHHBIC
HaBBIKU B CHU-
Tyanusix mo-
BBIIIICHHOM
CJI0KHOCTH.

IIK-1 - cmocodHOCTD NMPUMEHATD l'[pOIICCCHLIﬁ nmoaxoa B HpaKTl/I'leCKOﬁ AEATECJIBHOCTH, COUYECTATH TCOPUIO

U NPAKTHKY

3HATH:
OCHOBHBIC
(buznveckue u
XUMHUYCCKHE
MIPOIIECCHI,
MpOTEeKaro-
IIHe MPH Mo-
JTy4eHUH U
o0paboTke
MaTepHaJioB

OO6yuatomuiicst sie-
MOHCTPHUPYET MOJIHOE
OTCYTCTBHE WUJIU He-
JIOCTaTOYHOE COOT-
BETCTBHE CJIEIYIOLINX
3HAHUWI: OCHOBHBIE
(buznvecKue U XUMH-
94eCKHe TPOIIECCHI,
MPOTEKAIOIINE TIPU
NOJIy4eHUHU U 0Opa-
00TKe.

OO0yuaromuiicst 1IeMOH-
CTPUPYET HEIOJIHOE COOT-
BETCTBHE CJICIYIOLIIX
3HAaHUI: OCHOBHBIC (PH3U-
YECKUE U XUMHUYECKHE
MPOIIECCHI, IPOTEKAIOTINE
MIpH MOJYYEeHUHU U o0Opa-
6otke. JlomyckatoTcst 3Ha-
YUTCIIbHBIC OIHI/I6KI/I, Ipo-
SIBJIIETCS HEOCTATOY-
HOCTb 3HAHHM, MO PAIY
nokasareseit, ooyuaro-
IIUICS UCTIBITHIBAET 3HA-
YUTENbHBIC 3aTPyTHEHUS
IIpY OIIEpPUPOBAHUU 3HA-
HUAMMU IIPH UX IIEPEHOCEC
Ha HOBBIC CUTyalllH.

OOy4aromuiicst JeMOH-
CTPUPYET YaCTUIHOC
COOTBETCTBUE CJICIIYIO-
IIMX 3HAHUN: OCHOBHBIC
du3ruecKre 1 XUMHU4e-
CKHE MPOIIECCHI, MPOTe-
KarloIlye MpH MoTyde-
HUU 1 00paboTKe, HO
JIOMYCKAIOTCS HE3HAYH-
TENbHBIE OIINOKH, He-
TOYHOCTH, 3aTPYIHEHHUS
NPY aHATUTHYECKUX
OTeparysx.

OOyuarormiics
JIEMOHCTPHPY-
€T MOJIHOE CO-
OTBETCTBHE
(21390111704
3HAHUM: OC-
HOBHBIE (HU3H-
YEeCKHUE U XU-
MUYECKUE
MIPOLIECCHI,
MPOTEKAOIINe
MIPH TOJTy4e-
HUM U 00pa-
0O0TKe, CBO-
00/THO oTIepu-
pyer npuodpe-
TEHHBIMH 3Ha-
HUSIMU.
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yMeTh:
OIICHUBATH

H3MEHEHHE

CBOICTB Ma-
Tepuajia MpH
BO3JCHCTBUU
Ha HEro pas-
JINYHBIX TEX-
HOJIOTHYE-

ckux (akro-
poOB Tpolecca

OO6yuaromuiicst He
yMEET WIH B HEJI0-
CTaTOYHOU CTETeHH
yMEET OLIEHUBATh U3-
MEHEHHUE CBOMCTB Ma-
TepHuaJa Ipu BO3JIEH-
CTBUU Ha HETO pas-
JUYHBIX TEXHOJIOTH-
YEeCKHUX (DaKTOpOB
rpoiiecca Mpou3Bo/I-
CTBa.

OO0yuaromuiicst 1IeMOH-
CTpUPYET HEMOIHOE COOT-
BETCTBUE CIICTYIOLIUX
YMEHUH: OLICHUBATH U3-
MEHEHHE CBOWCTB MaTepH-
aja npu BO3JICHCTBHM Ha
HEro pa3jInYHbIX TEXHOJIO-
TUYecKHuX (haKTOpOB IPO-
recca npous3BoAcTBa. Jlo-
IIyCKAIOTCSl 3HAYUTENbHbIE
OLIMOKH, MPOSIBIISIETCS He-

OOyuaromuiicst 1eMOH-
CTPUPYET YACTHYHOE
COOTBETCTBUE CIIEYIO-
IIMX YMEHUU: OLICHU-
BAaTh U3MEHEHUE
CBOMCTB Marepuasa IpHu
BO3JICWCTBUU Ha HETO
Pa3IMYHbIX TEXHOJIOTH-
yeckux (pakTopos mpo-
1ecca Ipou3BOICTBA.
YMeHHUs OCBOEHBI, HO

OOyuarommmiics
JIEMOHCTpPHPY-
€T IIOJIHOE CO-
OTBETCTBHEC

[ (1 4% 70111704
YMEHHI: o11e-
HUBaTh U3ME-
HEHHE CBOMCTB
Marepuaia npu

. BO3JICHCTBUU
MIPOU3BO/ICTBA JIOCTaTOYHOCTh YMEHUH, JIOTyCKAIOTCS HE3HAYU-
0 psy IoKa3aTenen, TeJIbHbIE OLIUOKH, He- Ha Hero pas-
00y4aIOIMIACS MCTIBITHIBA- | TOYHOCTH, 3aTpyAHeHus | 1A THBIX TCX-
€T 3HAYUTEJIbHBIC 3aTPY/- | IIPU AHATUTUYECKUX HOJIOTHICCKUX
HEHUsI IPY OTIEPUPOBAHUU | OTEpAIUAX, IEPEHOCE bakTopoB
YMEHUSIMH TIPH UX TIepe- YMEHHH Ha HOBBIE, HE- | mIpolecca mpo-
HOCE Ha HOBBIC CUTYyAI[UU. | CTAHJAPTHBIC CUTYa- M3BOJICTBA.
HHH. CBobomHO
onepupyer
puoOpeTeH-
HBIMH YMEHH-
SIMU, TTPUMEHSI-
€T UX B CUTYya-
I[USX TTOBBI-
IIEHHOM CJIOXK-
HOCTH.
BJaJIeTh: OO6yuarommuiics He OOyuaromuiics Bnajeer OO6yuaromuiics ya- OObyuarommmiics
SKCIIEPUMEH- | BJaJleeT UM B HEO- | SKCIEPUMEHTAIBHBIMU Me- | CTUYHO BIAJIEET DKCIe- | B MOJHOM 00b-
TaJbHBIMU CTATOYHOM CTENEHU TOJAMKAMU U TEXHUKON Ma- | pUMEHTAJIIbHBIMUA METO- | €M€ BJIaJIeeT
METOJMKAaMH | BIIQJIEET DKCIIEPH- TEPUATIOBETUYECKHUX UCCTIe- | TUKAMU U TEXHHUKOMN IKCIIEPUMEH-

U TEXHUKOMH
MaTepuaio-
BEIUECKUX
HCCIIEI0BA-
HUM 11 U3Y-
YEHUsI MaTe-
pHaJioB

MEHTaIbHBIMHA METO-
IUKaMHU ¥ TEXHUKOU
MaTepUAIIOBEAUYECKUX
HUCCIIeOBaHUM JJIsI
W3y4YECHUsI Marepua-
JIOB.

JOBaHUM ISl U3yYEHUS
MaTepUajIoB B HEMTOJIHOM
o0beMe, JIOMyCKarTCs
3HAYUTENbHbIE OIIUOKH,
MIPOSABIIAETCS HEAOCTATOY-
HOCTb BJIQJICHHSI HABBIKA-
MH MO pAIY OKa3aTeneu,
OO0yuaromuiicst HCTIBITHI-
BaeT 3HAYUTENbHBIC 3a-
TPYAHEHHUS IPU IPUMEHe-
HUU HaBBIKOB B HOBBIX CH-
TyalHusIX.

MaTepUaIOBeIUECKUX
WCCIIE0OBAHUM IS
U3y4YEeHUs1 MaTepHalioB,
HaBBIKM OCBOEHBI, HO
JIOIyCKAOTCA HE3HAYU-
TeJIbHbIE OLIMOKH, He-
TOYHOCTH, 3aTPYAHEHUS
IIPU aHATUTHYECKUX
Onepanmsx, MepeHoce
YMEHUI Ha HOBBIE, HE-
CTaHJapTHBIEC CUTYa-
LUN.

TaJIbHBIMH Me-
TOJANKAMHU U
TEXHUKOHN Ma-
TepUaJIOBEIYE-
CKHX HCCIIEH0-
BaHUH 1A
W3y4YECHUST Ma-
TEpHUAJIOB, CBO-
001HO pUMe-
HSET MOJIy4eH-
HbIE HaBBLIKH B
CUTYyalHUsIX MO-
BBIIIICHHOM
CJIOKHOCTH.
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ITK-10 - cnoco0HOCTH y4acTBOBATH B HCCJI€I0BAHUM TEXHOJIOTHYECKHX MPOLECCOB, COBEPIIEHCTBOBAHUHU
TeXHOJIOTHYeCKOro 000pyA0BAHMA M PEKOHCTPYKIIMHM NPOU3BOACTBA

3HATh: OOyuaromuiics ae- OOyyaromumiicst JeMOH- OOyuarommiics nemon- | OOydaromuics
OCHOBHBIE MOHCTPHUPYET MOJIHOE | CTPUPYET HEIOJIHOE COOT- | CTPUPYET YACTUUHOE JI€MOHCTPUPY-
CYILECTBYIO- | OTCYTCTBHE WJIM HE- | BETCTBHE CIIEAYIOLUINX COOTBETCTBUE CJIEYIO- | €T IOJHOE COo-
e MeToqu- | AOCTaTOYHOE COOT- 3HaHUI: OCHOBHBIE CYyIlle- | IUX 3HAHUI: OCHOBHBIE | OTBETCTBHE
KU UCCleo- | BETCTBHE CIIETYIOIMX | CTBYIOIIME METOJMKU UC- | CYHIECTBYIOIME METO- | CIIEYIOIIMX
BaHUS Mare- | 3HAHUI: OCHOBHBIE CJIEZIOBAaHUS MAaTEpUANIOB. | IUKU MCCIIEIOBAHUSA 3HaHUI: oc-
PHAJIOB cymiecTBymomue Me- | JlomyckaroTcst 3HaUUTENb- | MaTepUAJIOB, HO JIONYC- | HOBHBIE CyIIIe-
TOJIMKHU UCCIIe10Ba- Hbl€ OLIMOKHU, MPOSIBIIAETCS | KAIOTCSI HE3HAUUTEIIb- CTBYIOIIHE Me-
HUS MaTEPUATIOB. HEJIOCTaTOYHOCTh 3HAHWH, | HBIC OMMOKHU, HETOYHO- | TOJIUKHU HCCIe-
10 psily IoKa3aTeneil, CTH, 3aTPyIHEHUs [IPX | IOBaHUS MaTe-
00y4aroIuics UCIIBITHIBA- | AaHAIUTUYECKUX OTepa- | PUaIOB, CBO-
€T 3HaYUTEJbHbIC 3aTPYyA- | LUAX. 0o1HO onepu-
HEHUsI IPU OTIEPUPOBAHUU pyer npuodpe-
3HAHUSAMHM IIPU UX NEPEHO- TEHHBIMH 3Ha-
ce Ha HOBBIE CHTYAaIIHH. HUSIMH.
yMeTh: OOyuaromuiics He OOyuaromuiics J€MOH- OOyuarommiicst ieMoH- | O0yJaromuiics
IPOBOJIHTE yMeeT WU B HEJl0- CTPUPYET HEMOJHOE COOT- | CTPUPYET YaCTUYHOE JI€MOHCTPUPY-
KOMILUIEKCHOe | CTaTOYHOM CTCIICHU BETCTBUC CIICAYIOIINX COOTBCTCTBUC CIICAYTIO- €T IIOJTHOE CO-
UceienoBanKe | YMEET IPOBOJIUTh YMEHUI: MPOBOAUTH KOM- | IIUX YMEHUIl: MpoBO- OTBETCTBHE
OCHOBHBIX KOMILIEKCHOE UCCIIe- | TUIEKCHOE MCCIICIOBAaHHE JUTHh KOMIUIEKCHOE UC- | CIIEAYIOIINX
XapaKTepH- JI0OBaHUE OCHOBHBIX OCHOBHBIX XapaKTEPUCTUK | CII€I0BAaHHE OCHOBHBIX | YMEHHIl: po-
CTHK U XapaKTePUCTHK U Y CBOWCTB MaTEpUAIOB. XapaKTepUCTHK U BOJIUTH KOM-
CBOMCTB Ma- | CBOMCTB MarepuasoB. | JlOmyCKalOTCs 3HAUUTENb- | CBOHCTB MaTepHAaJIOB. IUIEKCHOE UC-
TepUaoB HBIE OUIMOKH, TIPOSIBIISICTCS | Y MEHUS OCBOCHBI, HO CIIeZIOBaHHE
HEI0CTaTOYHOCTh YMEHMH, | IOMYCKAlOTCsS HE3HAYM- | OCHOBHBIX Xa-
10 psIy TIOKa3aTesen, TeJIbHbIE OLINOKY, HE- PaKTEpUCTHUK U
00y4YaroIuicst UCTIBITBIBA- | TOUHOCTH, 3aTPYAHEHUS | CBOWCTB Mare-
€T 3HAYUTEJbHBIC 3aTPYA- | MPH aHATUTHIECKUX puainos. CBo-
HEHMs [IPU OTIEPUPOBAHUY | ONEpaLUsX, IEpeHOCce 601HO onepu-
YMEHHUSIMU TIPH UX TIepe- YMEHUH Ha HOBBIE, HE- | pyeT mpuodpe-
HOCE Ha HOBBIE CUTYallMUU. | CTaHAAPTHbIE CUTYa- TEHHBIMH yMe-
U, HUSIMH, TIPU-
MEHSIET UX B
CUTYaIHsX T10-
BBILLIEHHOM
CIIO’KHOCTH.
BJIAJETh: OOyuarommuiics He OOyuaromuiicst Biajeer OOyuarommiics Ja- OOyuaromnmiics
IpaKkTHye- BJIAJICeT WIM B HEJO- | MPAKTUYECKHMHU HaBbIKAa- | CTUYHO BJIAJEET MpPaK- | B IOJIHOM 00b-

CKNUMH HABBI-
KaMU HCCIIe-
JOBAHUS Ma-
TepUAJIOB
CTPYKTYPBI U
CBOMCTB Ma-
TEpUAIIOB

CTATOYHOM CTENEeHU
BJIAJIEET MPAKTHYE-
CKNMH HAaBBIKAMHU UC-
CJIIE€OBaHUS MaTEpH-
aJlOB CTPYKTYPBI U
CBOWCTB MaTepHUaJIOB.

MU UCCIIEJIOBaHUS MaTepH-
aJIOB CTPYKTYPHI U
CBOMCTB MaTepHaJiOB B He-
TTOJTHOM 00BEMeE, JTOTyC-
KAIOTCsI 3HAUNUTEIIbHbIE
OLIMOKH, TIPOSIBIIAETCS He-
JIOCTaTOYHOCTD BJIAJICHMUS

THYECKVUMH HaBbIKAMHU
HCCIIE0BAHUS MaTEPH-
aJIOB CTPYKTYPHI U
CBONCTB MaTE€pHUasoB,
HaBBIKM OCBOEHBI, HO
JIOIIyCKAIOTC HE3HAYH-
TeJIbHBIE OITMOKH, He-

eMe BJIaJIeeT
Hp AKTHUYCCKU-

MM HaBbBIKaMHU

HCCIIEI0BAHUS
MaTepHaJioB

CTPYKTYPBI U
CBOWCTB MarTe-
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HaBBIKaMHU 110 psy IOKa-

3areneit, OOyyaromuics

HUCIIBITHIBACT 3HAYUTCIIb-

HbI€ 3aTPyIHEHUS IPU
MPUMEHEHUH HABBIKOB B

HOBBIX CUTYyallUAX.

TOYHOCTH, 3aTPyJHEHUS
IIPU aHAJTUTHUYECKUX
omepanusx, MepeHoce
YMEHMH Ha HOBBIE, HE-
CTaH/apTHBIE CUTYa-
LUU.

pHAJIOB, CBO-
001HO TIpUMe-
HSIET TIONy4YeH-
HbIE€ HABBIKH B
CUTYaIHIX I10-
BBIIIICHHOM
CJI0KHOCTH.

IIK-25- cnoco6HOCTHh HCMO0/Ib30BATH (PU3MKO-MATEMATHYECKHI animapar JJisi pellieHus1 PACYeTHO-

aHAJTMTHYECKHX 32/1a4, BO3SHUKAIIIUX B X0/1€e NPodecCHOHATBHOM 1esITeJIbHOCTH

3HATH: OO6yuatomuiicst  ne- | OOyuaromuiics neMoH- | OOywaromuiics neMoH- | OOydvaroutuii-
CTPOEHHE Me- | MOHCTPUPYET MOJHOE | CTPUPYET HEMOJHOE COOT- | CTPUPYET  YacTUYHOE | CsI JEMOHCTPH-
TaJJIOB U | OTCYTCTBHE WM He- | BETCTBUE CIIEAYIOIIMX | COOTBETCTBHE CJEIYIO- | pyeT  IIOJIHOE
CIUIaBOB U WX | JOCTATOYHOE  COOT- | 3HAHWI: CTPOEHHE METall- | IUX 3HAHUI: CTPOEHHE | COOTBETCTBUE
BIMSIHME  Ha | BETCTBHUE CIEAYIOIUX | JIOB U CIUIABOB U UX BIMs- | METAJUIOB U CIUIABOB M | CIEIYIOIIUX
CBOMCTBA 3HAHUMU: CTPOCHHE | HUE Ha CBOMCTBA UX BIIMSHME Ha CBOM- | 3HAHMI: CTpPO-
METaJUIOB UM CIUIaBOB CTBa €HHE METaJIJIOB
U WX BIUSHHE Ha U CIJIAaBOB U UX
CBOHCTBa BIMSIHUE  Ha
CBOMCTBA
yMeTh: OO6yuarommiics He | O0yyarommiics nemMoH- | OOyuaronuiicss aemoH- | O0yvarommiics
00OCHOBBI- YMEET WIM B HENO- | CTPUPYET HEMOJHOE COOT- | CTPUPYET  YaCTUYHOE | IEMOHCTPHUPY-
BaThb  BBIOOpP | CTATOYHOH  CTENEHH | BETCTBUE CIIEAYIOIIMX | COOTBETCTBHE CJEIYyI0- | €T IOJHOE CO-
KOHCTPYKLU- | yM€eT OOOCHOBBIBaTh | yMEHUH:  OOOCHOBBIBAaTh | IIUX YMEHHUiIl: OOOCHO- | OTBETCTBUE
OHHBIX MaTe- | BBIOOp KOHCTPYKIIHM- | BBIOOp KOHCTPYKLIMOHHBIX | BBIBaTh  BBIOOP  KOH- | CIEIYIOLIMX
pHaJiOB TP | OHHBIX ~ MaTepHAJIOB | MATEPUANIOB TIPH pa3pa- | CTPYKIMOHHBIX ~ MaTe- | yMeHui: 00oc-
pa3zpaboTke nmpu pa3paboTke u3- | 00TKE U3ETUN MAaIIUHO- | pUAJIOB MPHU pa3padOTKE | HOBHIBATH BHI-
u3enui  Ma- | IeNuii  MalllMHOCTPO- | CTPOCHMS U3JeNUil  MalIMHOCTPO- | O00p KOHCTPYK-
IIMHOCTPOe- | CHUs CHHS IIUOHHBIX Ma-
HUS TEpUaNoB IpH
pa3zpaboTke
u3jgenuii  Ma-
IIMHOCTPOCHUS
BJIAJETh: OOyuarommiics  He | OOyuatommiics  Biageer | O0ydaronuiics ya- | OOyuaronuiics
COBPEMEHHBI- | BIIQJICET WJIM B HENO- | COBPEMEHHBIMH  TPUHIIM- | CTHYHO BIJIAZICET COBpE- | B MOJHOM 00B-
MU [pPHUHLHU- | CTATOYHON  CTENeHH | MaMu BbIOOpa KOHCTPYK- | MEHHBIMM NPHUHLMIIAMH | M€  BIIajieeT
nmamM# BBIOOpaA | BIAJICET  COBPEMEH- | IMOHHBIX MaTEpPHAaJIOB BbIOOpa  KOHCTPYKIHU- | COBPEMEHHBI-
KOHCTPYKLIM- | HBIMH  NPUHLUIAMH OHHBIX MaTepHajoOB MU TpHUHIIMIIA-
OHHBIX MaTe- | BBIOOpa KOHCTPYKIIH- MU BbIOOpA
pHanoB OHHBIX MaTepUaIoB KOHCTPYKIIU-
OHHBIX  MaTe-
pHanoB

ITK-26- cioco0HOCTH BHIOUPATH M MPUMEHSATH COOTBETCTBYIOIINE METObI MOAeTUPOBAHUS (PU3HYECKUX,

XUMHUYECKHUX U TEXHOJOITNMIECCKUX ITPOIECCOB
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3HATH: OO6yuatomuiicst  ne- | OOyuaromuiics neMoH- | OOywaromuiics neMoH- | OOydvarontuii-
OCHOBHBIE MOHCTPHUPYET MOJIHOE | CTPUPYET HEMOJHOE COOT- | CTPUPYET  YaCTHUYHOE | CSI IEMOHCTpPH-
BUJBI TEPMHU- | OTCYTCTBUE WU HeE- | BETCTBHE CIIEYIOIIUX | COOTBETCTBUE CIIEyIO- | pyeT  IMOJHOE
4ecKoil 00pa- | IOCTaTOYHOE  COOT- | 3HAHUH: OCHOBHBIC BHJIBI | IIUX 3HAHWUH: OCHOB- | COOTBETCTBHUE
OOTKM W UX | BETCTBHE CIEAYIOUINX | TEePMUUYECKONH 00paOOTKH U | HbIE BHUJABI TEpMHUYE- | CIECIYIOIINX
BIUSHUE HA | 3HAHWUH:  OCHOBHBIC | NX BJIMSHHE HAa CBOMCTBA | CKOM 0OpabOTKM W WX | 3HAHHIA: oc-
CBOICTBa BUJBl TEPMHYECKOH | CTallell U CIJIaBOB BJIUSHUE HA CBOMCTBA | HOBHBIC BH/IbI
CTaJIeH U | 00pabOTKU U MX BJIH- CTaJieil U CILIaBOB TEPMUYECKOU
CILIaBOB SHUE Ha CBOWCTBa o0paboTku U
CTajel U CILUIaBOB WX BJIMUSHHE HA
CBOMCTBa CTa-
JIEW U CILUIABOB
yMeThb: OOyuarommiics ~ He | OOyqaromuics neMoH- | OOyuaromuiicss aemMoH- | O0yJarommiics
00OCHOBBI- yMEEeT WM B HEJO- | CTPUPYET HEMOJHOE COOT- | CTPUPYET  YaCTHUYHOE | AEMOHCTPUPY-
BaTh  BBIOODP | CTATOYHOH  CTETNICHW | BETCTBHE CIIEIYIOIIMX | COOTBETCTBUE CIIEYIO- | €T IOJHOE CO-
paroHab- yMmeeT OOOCHOBBIBATh | yMEHUI:  OOOCHOBBIBATH | IIMX YMEHHUI: 0OOCHO- | OTBETCTBUE
HBIX METOJIOB | BRIOOp  paIlMOHAaJb- | BRIOOP paIlMOHAIBHBIX Me- | BBIBATh BBIOOP paIMo- | CIICTYIOIINX
TEPMHYECKON | HBIX METOJOB TEPMHU- | TOJIOB TEPMHUUECKON 0Opa- | HAIBHBIX METOAOB TEp- | YMEHUI:
00paboTKH ™ | YecKoi 0OpabOTKU M | OOTKM M YNPOYHEHHS, IO- | MHYECKOH 00paboTKH M | 000CHOBBIBATH
YIIPOYHEHUS, | YIIPOYHEHHS, TIOBbI- | BBIIICHUS H3HOCOCTOMKO- | YIPOUHEHHMsI, TOBBIIIE- | BHIOOP paruo-
TTOBBIIICHUS IIEHUSI M3HOCOCTOM- | CTH UM KOPPO3HMOHHOW | HUSI HM3HOCOCTOMKOCTU | HAJIBHBIX — Me-
U3HOCOCTON- | KOCTH U KOPPO3HOH- | CTOMKOCTH CTajeil U CIjla- | © KOPPO3UOHHOM CTOM- | TONOB TEepMHU-
KOCTH M KOp- | HOH CTOMKOCTH CTa- | BOB KOCTH CTajed u cija- | yeckod oOpa-
PO3UOHHOI Tiel U CIJIaBoB BOB 060TKH u
CTOMKOCTH YIPOYHECHUS,
cTanei u MOBBILICHUS
CILJIABOB HU3HOCOCTOMKO-
CTH U KOppO-
3MOHHOM CTOM-
KOCTH CTaJIel U
CIUTaBOB
BJIA/I€Th: OOyuaromuiica  He | OOyuaromuiics BiIajaeer OO6yuatommuiics ya- | O0yuaromuiics
METOAUKON BIIaJICET WJIM B HEJO- | METOJUKOMN pa3pabOTKu CTUYHO BJIaJICET B MOJHOM 00b-
pazpaboTku CTATOYHOM CTEMEHH | TEXHOJOTUYECKHX MPOIIEC- | METOAUKON pa3pabOTKH | eMe BlajeeT
TEXHOJIOTHYE- | BIAJIEET COB, TEPMHUYECKOI 00pa- TEXHOJIOTHYECKUX MPO- | METOAUKOU
CKHMX TpOIEC- | METOJMKOM pa3pa- OOTKH CTaJIU U MUKPO- 11ECCOB, TEPMHUUECKOM pa3paboTKu
COB, TepMH- | OOTKM TEXHOJIOTUYE- | CTPYKTYPHOTO aHAJIM3a. 00paboTKu cTanu u TEXHOJIOTHYe-

Yyeckon oOpa-
OOTKH CTaln
u MHKPO-
CTPYKTYPHOTO
aHaM3a

CKHX TIPOIIECCOB,
TepMUYECKOH 0Opa-
OOTKH CTaJI U MUK-
POCTPYKTYPHOTO

dHaJInu3a

OO0yuaromuiicst UCTIBITHI-
BaeT 3HAYUTENbHBIC 3a-
TPYAHCHHUS ITPU TIPUMEHE-
HUU HaBBIKOB B HOBBIX CH-
TyaIusix.

MHUKPOCTPYKTYPHOTO
aHaju3a; HaBBIKU
OCBOEHBI, HO JIOITyCKa-
FOTCSl HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IIPU aHa-
JUTUYECKUX OTIepPaIlH-
X, IEPEHOCE YMEHUU
Ha HOBBIE, HECTAHIAPT-
HbIE CUTYallUH.

CKHX TTIpOIIeC-
COB, TEpMHUYE-
CKOM 00paboT-
KU CTaJIH U
MHUKPOCTPYK-
TYpHOTO aHa-
JIM3a, cBOOOI-
HO IPUMEHSIET
MOJTYYCHHBIC
HaBBIKU B CH-
TyaIrusx 1o-
BBIIICHHOM
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CJIOKHOCTH.

[IIxansl OLIEHUBAHUS PE3YJIBTATOB IIPOMEXKYTOYHOM aTTECTALMU U UX ONMCAHUE:

dopma NPOMeKYTOUHOI aTTeCTALMHU: 3a4eT.

[TpomexyTouHas aTTectanus oOydaromuxcs B Gopme 3a4€Ta MPOBOJUTCS MO pe3yabTaTaM BbI-
MOJIHEHUS BCEX BHUJIOB yU4eOHON pabOThI, MPETYCMOTPEHHBIX YUEOHBIM TJIAHOM I10 TAHHOW JUCIUTUIMHE
(MOZyJI0), IPU 3TOM YYUTBHIBAIOTCS PE3yJIbTaThl TEKYIIIETO KOHTPOJI YCIIEBAEMOCTH B TEUEHHUE CEMEeCT-
pa. OneHka cTeneHu JOCTHXKEHUSI 00y4aloIMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHS MO JUCIIHU-
IMHE (MOYIIIO) MTPOBOAUTCS MPEMNoiaBaTeeM, BEIyIIUM 3aHATHS 110 TUCHUILTHHE (MOAYII0) METOA0OM
9KCIEepTHOM oneHkH. [1o uroram nmpomMexyTo4HOM aTTecTaluu Mo AUCIUIUTHHE (MOIYIIO) BBICTABIISICT-
Cs OLIEHKA «3a4YTE€HO» WJIH «HE 3a4TECHO.

K npomexyTodHoW aTTecTalluu AOMYCKAIOTCS TOJIBKO CTYIEHTHI, BBITIOJHHUBIINE BCE BHJIbI
yuyeOHOU paboThl, MpeaycCMOTpeHHbIe paboduell MmporpaMMoil mo AucuuIUinHe «MaTepuanoBeaeHue)
(BBITTOJIHUJIY | 3aIUTHIIN J1a00paToOpHbIe pabOThI, TOJATOTOBIWIN pedepaT M BBICTYITHIH C JOKIIAJIOM).

Ixkamaa one-
HUBAaHUA

Onucanue

Beinonnens! Bce Buabl yueOHOH paOOThI, IPeAyCMOTPEHHbIE YUeOHBIM I1jIa-
HOM. CTYIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IPHU-
BE/ICHHBIM B Ta0ONMIIaxX MMoka3aTesieil, onepupyeT NpuoOpeTeHHBIMH 3HAHUSMH,
3auTeHo YMEHUSMH, HABBIKAMU, IPUMEHSET UX B CUTYALUAX MOBBIIIEHHON CIOXKHOCTH.
[Tpu >TOM MOryT OBITH JOMYIIEHBl HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTPYAHEHUS IIPU AaHATUTUYECKUX OIEpalUsX, IEPEHOCE 3HAHUW U YMEHUN Ha
HOBBIC, HECTAHIAPTHBIE CUTYaLlUH.

He BrinosniHeH oauH miau 6osee BUJOB yuyeOHON paboOThl, IPETyCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYAEHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHMH, HaBBIKOB IPHUBEIECHHBIM B TaOJMIaxX IOKa3aTelel, IOMyCKalTcs
3HAUUTENbHbIE OMIMOKH, IPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHHM, HaBBIKOB
0 psAly MOKa3aTeNled, CTYJEHT UCTIBIThIBAECT 3HAUUTEIIbHBIC 3aTPyIHEHUS IIPU
ONEpUPOBAHNH 3HAHUSIMHU U YMEHUSIMU MPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU.

He 3auteno

DoH/bI OLICHOYHBIX CPEACTB NpeACcTaBJIeHbl B IPUJIOKeHUH 1 K padoyei nporpamme.
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Tlpunooscenue 1
paboueti npozpamme
MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCHUMCKON ®EJIEPALIMUN
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICHIEI'O OFPA3OBAHI A
«MOCKOBCKHWH NOJUTEXHNYECKUM YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)
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OII (mpodmtp): «DKcIuTyaTanusi ¥ 00CTyKUBaHUE 00OBEKTOB TPAHCIIOPTA U XpaHEHUS HEPTH, raza u
IPOAYKTOB MepepadOTKI»
dopma 00ydYeHHUs: OUHO-3a0UHAS

Kadenpa: «MatepuanoBencHue»
®OH/I OHEHOYHbLIX CPEJACTB
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MarepuanoBeeHue 1 KOHCTPYKIMOHHbIE MAaTEePHAJIbI JJIA
He()TerazoBoro 000pya0BaHUA
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2. OnucaHue OlIEHOYHBIX CPE/ICTB:
PounieBbie urpot
buitets! k 3auery
KonTtponbHas pabora
Tect
Ilepeuenp mabopaTopHBIX paboT

CocraBurenu:
npenogasarens  Tep-Baransun 10.C.

Mocksa, 2020ron
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Tabmuua 3 Ilacnopr @OC no aucrumanee " MaTepuanoBeeHHE U KOHCTPYKIIMOHHBIE MaTepHaibl s HedrerazoBoro odbopynosanus "

Konm xomrie- | DneMeHThI KomneTeHIInu (4actu koM- | KoHTponmpyembie MOIyH, [Tepuo Buast Cnoco6sr | Cpencrna
TEHLIUU METEHIIUN ) paznensl (TeMbl) TUCUUIUIMHBL | TAYHOCTh | KOHTPOJISI | KOHTPOJISL | KOHTPOJIA
no paboueii mporpamMmme KOHTPOJIS
1 2 3 4 5) 6 7
OIIK-2 3HaHUA: Pasnensr 1-11 TEK, KP YcerHO Tect
3HaTb OCHOBHBIC IIOHATHUSA O MaTepua- A T I1 KP
JaxX ¥ TEXHOJIOTUU UX MPOU3BOJICTBA 3 buner Ha 3auer
JIP
YMeHus: Pasnensr 1-11 TEK, KP YcerHO Tect
YMEThb NPUMEHATH TCOPETUUYECKUE 3HA- A T I1 KP
HUS 0 MaTepuasax B MPaKTHKE 3 buner Ha 3auer
JIP
Hasbiku: Paszgensr 1-11 TEK, KP YcerHO Tect
BJIQJAETh NMPAKTUYECKMMH HABBIKAMU ITIA T 11 KP
9KCIIEPUMEHTANBHBIX HUCCIEA0BaHUN 3 buner Ha 3auer
MaTepHaJOB JIP
TIK-1 3HaHus: Pazgensr 1-11 TEK, KP YeTHO Tect
3HaTh OCHOBHBIC (PU3MYCCKHUE M XUMH- ITA T II KP
YECKHE MPOIIECCHI, TPOTEKAIOIINE MPHU 3 burner Ha 3auer
NOJy4eHUU 1 00paboTKe MaTepHaIoB JIP
YmeHus: Paznmensr 1-11 TEK, KP VYcTHO Tect
YMETh OLICHUBATh U3BMEHEHHUE CBOMCTB ITA T IT KP
MaTrepuaa Mnpy BO3/I€HCTBUHU Ha HETO 3 buner Ha 3auer
Pa3IUYHBIX TEXHOJIOTMUECKUX (aKTo- JIP
POB Mpolecca MPOU3BOACTBA
Hasriku: Paznensr 1-11 TEK, KP VcTHO Tect
BJIAJETh SKCHEPUMEHTAIBHBIMA METO- TIA T 11 KP
JUKaMHU ¥ TEXHUKOM MaTepuaioBeaue- 3 buner Ha 3auer
CKUX MCCJIEOBAaHUM I U3YYCHUSI Ma- JIP
TEpUAJIOB
I1K-10 3HaHus: Paszgensr 1-11 TEK, KP YcrHO Tect
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3HaTh OCHOBHBIE CYIIECTBYIOIINE ME- ITA T IT KP
TOAMKHU UCCIEAOBAHUS MaTEPHAIIOB 3 buner Ha 3auer
JIP
YMenus: Paszgener 1-11 TEK, KP YcTHO Tect
yMETh MPOBOJIUTH KOMIUIEKCHOE HC- ITA T IT KP
CJIeIOBAHHE OCHOBHBIX XapaKTEPUCTUK 3 buner Ha 3auer
Y CBOMCTB MaTepHUaJioB JIP
HaBpixn: Paszgener 1-11 TEK, KP YceTHO Tect
BJIaJIETh MPAKTUYECKUMU HaBbIKAMU TTIA T I1 KP
MCCJIEI0BAHUS MATEPHAIIOB CTPYKTYPhI 3 buner Ha 3auer
Y CBOMCTB MaTepHUaJioB JIP
I1K-25 3HaHus: Pazgensr 1-11 TEK, KP YcrHO Tect
3HaTh CTPOCHUE METAILIOB U CILIABOB U ITA T II KP
YX BJIMSIHUE HA CBOWCTBA 3 buer Ha 3auer
JIP
YMenus: Pasgensr 1-11 TEK, KP YceTHO Tect
yMeTb O0OOCHOBBIBaTH BBHIOOp KOH- A T I1 KP
CTPYKLIMOHHBIX MaTEpHAIIOB IPHU pas3- 3 buer Ha 3auer
pabOTKe M3IEITNI MAIIIMHOCTPOCHHUS JIP
Haspixn: Paszgensr 1-11 TEK, KP YceTHO Tect
BJIAZIETh COBPEMEHHBIMU IPUHIUIIAMU ITA T 11 KP
BbIOOpa KOHCTPYKI[MOHHBIX MaTepua- 3 buier Ha 3auer
JIOB JIP
I1K-26 3HaHuA: Pazpensr 1-11 TEK, KP YcrHO Tect
3HaTh OCHOBHBIE BHUJbl TEPMHUYECKOU A T IT KP
00paboTKM U UX BIUSHHE HA CBOWCTBA 3 buner Ha 3auer
CTaJIel U CILUIABOB JIP
YMeHus: Paszgensr 1-11 TEK, KP YcerHO Tect
YMeTh 00O0CHOBBIBaThH BBIOOP paryo- ITA T II KP
HaJIbHBIX METOJI0B TEpMHUUYECKOIl 0Opa- 3 buiter Ha 3auer
OOTKH W YIPOYHEHUSs, MOBBIIICHUS W3- JIP
HOCOCTOMKOCTH Y KOPPO3HOHHOMN CTOM-
KOCTH CTaJIeil U CILJIaBOB;
HaBuIkn: Paszgensr 1-11 TEK, KP YerHO Tect
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BJIAJIETh METOAMKOW pa3pabOTKH TeX-
HOJIOTUYECKUX TMPOIECCOB, TEpMUYe-
CKOW 00pabOTKH CTald U MHUKPOCTPYK-
TYpHOT'O aHaJIN3a

ITA

w —

JIP

KP
buner Ha 3auer

- Cokparniennst opM OIEHOYHBIX CPEJCTB CM. B IipriioskeHuu 2 k PII.
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Tlpunooicenue 2
K pabouel npocpamme

IlepeyeHb OLIEHOYHBIX CPeACTB MO JMCHMIIMHe «MarepuanoBefeHre U KOHCTPYKLIMOHHbIE MaTe-
puaisl 115 HepTerasoBoro 060pyI0BaHHDY

Hanverosanue [IpencraBienue oreHOY
Ne | onenounoro cper- KpaTkas xapakTepucTuka OleHOYHOTO PII)OFO cponersa 8 POC
oC CTBA CpeJIcTBa p
CoBMecTHas! AEATENbHOCTh TPYMIBI 00y4a-
FOIUXCS U MEeAArornyeckoro paboTHUKAIIO
YIIpaBJIEHUEM MEIarorMuecKoro padOTHUKA
JlenoBast u/wim posie- (c IeNbl0 pemieHust yueOHsIx U npodeccno- | Tema (mpoGriema), KOHIICT-
1 Bas Urpa HATBHO - OPUEHTUPOBAHHBIX 3a/ad MyTEeM | MU, POJH U OKUTACMBIN
(AN) WTPOBOTO MOJICTIMPOBAHUSL PEATbHOM MPO- | pe3ysbTaT M0 KaXIA0U Urpe
O6nemHoil cutyanuu. [lo3BosisieT oLeHUBAThH
YMEHHE aHaJM3UpOBaTh W pellaTh THUIIHY-
HbIE PO EeCCHOHATBHBIC 3aIa4H.
CpencTBO TPOBEPKH YMEHHHA NPUMEHSTH
KonrponsHas pabora pea boBep Y P KOMIUIEKT KOHTPOJIBHBIX
2 MOJIyYeHHBbIE 3HAHMS JUIsl pElICHUs 3a/aady .
(K/P) 3aJIaHMH 110 BapuaHTaM
OTIPE/ICIICHHOTO THUIIA [0 TEME WIIH Pa3Iery
CucremMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
Tect M03BOJISIOIIAs aBTOMaTHU3UPOBATh .
3 . @DOoH/] TECTOBBIX 3aaHHIA
(T) MpOLEAYpPY H3MEpEHHUs YpPOBHSA 3HAHUU H
yMeHM 00yuaroerocs.
OrneHKa CrOCOOHOCTH CTYIEHTa MPUMEHUTH
[lepeuenr 1a00paTOPHBIX
JlaGopaTopHbie pabo-| MOIydYeHHBIE paHee 3HAHUS IS IpoBele-
4 paboT M UX OCHAIIEHUE
ToI (JIP) HUS aHallu3a, OTbITa, SKCIIEPUMEHTA U BbI-
MOJTHEHUsI TOCTENYIONUX pacueToB, a
Juanor mpenogaBaTensi CO CTYAEHTOM,
5 YcTHBI onpoc 1eJIb KOTOPOro — cuctemMarusanus u yrod- | Komruiekr OunetoB K 3a-
(3 -3auer) HEHUE WMEIOIIUXCS Yy CTYIACHTAa 3HAHWM, | YeTy
NPOBEPKA €ro WHAWBUAYAIBHBIX BO3MOXK-

1. Haznauenue: Hcnonvzytomcs Onsi npoeodeHus: NpOMeXCymo4Hou ammecmayuu no OUCYuUniuHe

1. BuieTsl K 3K3aMeHy

"

MarepuanoBe/ieHre 1 KOHCTPYKIIMOHHBIE MaTepUabl sl HeTerazoBoro o0opyaoBanus "

2. B Ouier BKIJIIOUEHO TPH 33/1aHUS:

3amanue 1. Bormpoc 11 IpoBEpKU TEOPETHUECKUX 3HAHUI;

3amanue 2. 3a1a4da 11 IPOBEPKU YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHMUS;

3ananue 3. [IpoBepka HaBBIKOB. [IpakTHUeCKOe BHINOJIHEHUE 3aJaHHS .

3. KommuiexT OuneroB BkitouaeT 30 OmiieToB (MIpHIararoTcs).

4. PernameHT 3k3aMeHa: - Bpems Ha HOATrOTOBKY T€3MCOB OTBETOB - 10 40 MUH
- Cioco0® KOHTPOJIS: YCTHBIE OTBETHI.

5. IlIkama onleHUBaHUS:

"3auTeHo' - ecnu CTyIeHT TBEPJO 3HAET IPOrPAMMHBIN MaTeprai, TPaMOTHO U 10 CYIECTBY €ro U3-
Jaraet, He JJOIyCKaeT CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BJIa1€eT HEOOXOJUMBIMH
YMEHHSIMH U HaBbIKaMU IIPU BBHITIOJTHEHUH NMPAKTUYECKUX 3a/IaHUM.
"He 3auTeHO" - eciiM CTYJIEHT HE 3HAecT 3HAUUTEIbHON YaCTH POrpaMMHOIO MaTepHaa, 10MyCcKaeT
cepbE3HbIE OLINOKH, C OOJIBIIMMHU 3aTPYJTHEHUSIMH BBIIIOJIIHAET IPAKTHUECKUE 3aJaHUSI.
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Kaxnoe 3amanue sK3aMeHaAIMOHHOI0 OMiIeTa OLEHUBAETCS OTAEIbHO. OOIIEl OIIEHKON ABIISIETCI
CpeliHee 3HaYeHHE, OKPYTIEHHOE /10 L[EJI0r0 3HAYCHUSI.

BapuaHT 0ns1eTa K 3K3aMeHy
BUJIET Nel
1. Anarpamma Fe-C. M3MeHeHrne XUMHUYECKOTO cocTaBa (a3 B mporiecce NepBUYHON M BTOPHYHON
KpUCTaJIIM3aluu cTau 45.
2. [loBepxHOCTHAsl 3aKayiKa, BUJbl U 001aCTH IPUMEHEHUS.

3. PacumudpoBare Mapky MeTaiuionponykiuu: /{18 u nate ee xapakrepucTuky (Ha3BaHUe, HA3HAYEHUE,
CBOICTBA, 0COOEHHOCTHU CTPYKTYPHI U TEXHOJIOTUH).

3aB. kadenpoii A . nsmun/

IlepeyeHb BONPOCOB HA IK3aMeEH
1. Inarpamma Fe-C. Xapakrepuctuka a3 u cTpykTypHbix cocraistonmx (OIIK- 2)
2. Nunarpamma Fe-C. Onpenenenune xumudeckoro cocrana (a3 B crase ¢ 4,3 % C npu 1400°C (OIIK-
2)
3. lnarpamma Fe-C. M3MeHeHHe XUMHUYECKOro cocraBa (a3 B Ipoliecce NMEepBUYHOW U BTOPUYHOM
kpucrayumsanuu cranu 45(IK- 1)
4. Nuarpamma Fe-C. V3MeHeHune XMMHUYECKOro cocraBa (a3 B Ipoliecce MEepBUYHOM M BTOPUYHON
kpucrayumzaiuu cranu 30 (IK- 10)
5. [ousitue o craBax. TBep/ibie pacTBOPBI, MEXaHUYECKHE cMecH, xumuueckue coenuneHus (IK-4)
6. Jluarpamma coCTOSIHUS IBOMHBIX CILJIaBOB C HEPACTBOPUMBIMHU B TBEPJIOM COCTOSIHUM KOMIIOHEHTa-
mu (OIIK- 2)
7. Huarpamma Fe-C. M3mMeHeHHe XUMHYECKOrOo cocTaBa (pa3 B Ipolecce NMEepBUYHOW U BTOPUUYHOU
Kkpuctaum3aiun ciasa ¢ 5 % C (ITK- 25)
8. Huarpamma Fe-C. M3MeHeHne XMMHUECKOro cocraBa (a3 B Mpoliecce MEpBUYHONM M BTOPHUYHOMN
kpuctammsaiun cranu Y12 (IK- 26)
9. lnarpamma Fe-C. Xapakrepuctuka ¢a3, yaacTBYONUX B 3BTekTHYeckoM npespariennn (OITK- 2)
10. Juarpamma Fe-C. Onpenenenue xumuueckoro cocrasa (a3 B cmiase ¢ 5,5 % C npu 1300°C (IIK-
10)
11. /Imarpamma COCTOSIHHS JBOWHBIX CIUIABOB C OIPAaHUYEHHON PacTBOPHMOCTBIO KOMIIOHEHTOB B
tBOpaoM cocTosiauu (ITK- 10)
12. lnarpamma Fe-C. Onpenenenue xumuueckoro cocrasa (a3 B ciuiase ¢ 4,3 % C npu 1147°C (IIK-
26)
13. Tuarpamma Fe-C. Onpenenenue xummudeckoro coctasa (as cramu Y12 npu 1100°C (OIIK- 2)
14. Inarpamma Fe-C. Onpenenenue xumudeckoro coctana ¢a3 B cruiase ¢ 0,8 % C npu 727°C (OIIK-
2)
15. Iunarpamma Fe-C. Onpenenenre xumuueckoro cocrasa a3 cranu Y8 mpu 1100°C (MK- 1)
16. Inarpamma Fe-C. Onpenenenue xumudeckoro coctana ¢as B ciase ¢ 4 % C mpu 1400°C (OIIK-
2)
17. Huarpamma Fe-C. M3meHeHNe XUMHUYECKOTO cocTaBa (a3 B Mpoliecce MepBUYHON M BTOPUIHOU
kpuctaumsaiuu cramu Y8 (IK- 25)
18. Inarpamma Fe-C. MI3MeHeHne XMMUYECKOTro cocTaBa (a3 B mpoliecce MepBUYHON U BTOPUYHOMN
kpuctaum3aiuu crasa ¢ 3 % C (IIK- 25)
19. luarpamma Fe-C. Onpenenenrne XuMuueckoro cocrasa ¢as B cruiase ¢ 5,5 % C mpu 900°C (OIIK-
2)
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20. JInarpamma Fe-C. M3MeHeHHEe XUMUYECKOTO cocTaBa (a3 B Mpoliecce MEePBUYHON W BTOPUYHOM
KpucTayuu3anuu cruiasa ¢ 4,3 % C (IIK- 26)

21. Tnarpamma Fe-C. Xapakrepuctuka ¢as, yuacTByIONIHX B 3BTekToMIHOM IpeBpamnicann (IK- 1)
22. Tnarpamma Fe-C. DBrextnueckoe u 3pTekrouanoe npespaiieHue (IK- 26)

23. luarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢as B cruiase ¢ 2,5 % C npu 900°C (OIIK-
2)

24. Tuarpamma Fe-C. Ompenenenue xumudeckoro cocrtaBa (a3 B cruiase ¢ 2,5 % C npu 1300°C
(OIIK- 2)

25. luarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢as B cruiase ¢ 4,3 % C npu 727°C (OIIK-
2)

26. uarpamma Fe-C. Omnpenenenue xumuueckoro cocrasa (a3 B cruase ¢ 1,5 % C mpu 800° C
(OIIK- 2)

27. Inarpamma COCTOSIHUSI TBOMHBIX CIUIABOB C HEOIPAaHWYEHHON PacCTBOPUMOCTHIO KOMIIOHEHTOB B
TBEPAOM COCTOSIHUH

28. OcoOEeHHOCTH PBTEKTHYECKOTO MpeBpaineHus 1BoiHbIX cruiaos (ITK- 1)

29. KpacHOJIIOMKOCTb U XJIaJHOJIOMKOCTb CTald. [IpuyrHBI BOSHUKHOBEHUS U CIIOCOOBI YCTPAHEHUS
(IIK- 10)

30. Kpucrammu3saius criaBoB. [Ipasuito das. [TpaBusio konnentpanwmii (OIIK- 2)

31. ATOMHO-KpUCTAIIJIMYECKOE CTPOCHUE METAUIOB. THUIbI KPUCTAIIIMYECKUX PEIIETOK M UX XapaKTe-
puctuka (OIK- 2)

32. 3akoHOMepHOCTH KpucTaun3anuu. CTeneHb MepeoxIaKACHHs], YUCIO EHTPOB KPUCTAIIH3AINH,
CKOpOCTTh pocTa KpuctauioB. AMopdusie metasuisl (ITK- 26)

33. leuaputHast ukBaiyst. [[puuuHbl BOSHUKHOBEHUS 1 criocoObl yerpanenus (ITK- 25)

34. JledexThl KPUCTAIUTMYECKOTO CTPOCHHS. BIMsHUE TUIOTHOCTH JUCIOKAMK HA MTPOYHOCTH MaTEpH-
annos (ITK- 26)

35. CTpyKTypHBIE TUarpaMMbl 9yTYHOB. BIusiHHE CKOPOCTH OXJTaKACHUS U TPAPHUTUZUPYIOMIUX KOM-
HNOHEHTOB Ha KpucTauu3auo yyryHa. Oroen (IIK- 10)

36. BnusHue cTeneHn MepeoxIaxaeHus Ha mporecc Kpuctamumianuu. CTpoeHue ciuTka. 30HaJIbHAs
mukBanusa(OITK- 2)

37. BnusiHue CTENCHH TIEPEOXIIaXIeHHS Ha BeNn4nHy 3epHa. Moaudunmposanue (ITK- 1)

38. OcHOBHBIC BH/IbI XUMHKO-TEPMHUYECKOW 00paboTkH, nx ocodenHoctu (IK- 10)

39. CtpoeHue u cBOiicTBa TPOOCTHTA 3aKajka u Tpooctuta otimycka (IK- 10)

40. MapreHcuTHOe npeBparienue u ero ocooennoctu (IMK- 26)

41. l'a3oBble LIEMEHTalUMs U HUTpolleMeHTauus. VX cpaBHUTENbHAs OLEHKAa U 00JacTh MPUMEHEHUs
(TIK- 1)

42. TToBepxHOCTHAs 3aKajka, BUIbl U obiact npumenenus (MK- 25)

43, Tlonnas u HemosHast 3akanka ctaiei (OIK- 2)

44. Ilemenrtanms. Buasl mporiecca, mapameTpbl, 00JacTH TPUMEHEHHUS M TOJydaeMble CBOMCTBA
(OIIK- 2)

45. CtpoeHue U CBOMCTBA MapTeHCUTA 3aKaiku U MapTeHcuTa otmycka (ITK- 1)

46. IlpeBpalieHre ayCcTeHUTa MPH HETPEPHIBHOM oXJs1axaeHUH. OcOOEHHOCTH MEPIIUTHOIO MpeBpalle-
uust. Ctpykrypsl iepautroro tumna (ITK- 26)

47. Otyck. Bunbr orrycka. Mi3MeHeHue cTpyKTypsl U cBOUCTB mipu otycke (OIIK- 2)

48. IIpoxanmnBaeMoCTh M 3aKaNMBAEMOCTb. DaKTOPHI, BIUAIONIME HA TPOKATMBAEMOCTh. BimusHue npo-
KajgrBaeMocTH Ha cBoiictBa ctaiu (OIIK- 2)

49. Orxwr 11 pona, ero Buabl, ux HazHauenue (ITK- 10)

50. dedexTs! 3akanku u Metoas! ux npenynpexaenns (IK- 10)

51. Texunounorust koBkoro uyryHa (IK- 1)

52. Kputnueckue Touku MH 1 Mk. VX 3aBUCHMOCTb OT COAEpKaHUS YIJIEpOJa U JIETUPYIOIIUX dJle-
merHToB B ctanmu(ITK- 26)

53. OcoOEHHOCTH TEXHOJOTHH TepMUYeckoi 00padotku mopamtomuna(OIK- 2)

54. Otniycknas xpynkocTth | pona. [TpudnHel Bo3HUKHOBEHUS U MeToIbl ee yeTpaneHus (OIK- 2)
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55. O6paboTka 3akanenHoi craau xoiaoaoM(OIIK- 2)

56. OcoOEHHOCTH TEXHOJIOTHH TePMUYECKOi 00paboTku ObicTpopexymiei cramu (IK- 1)

57. Kputnueckue touku Al, A3, Acm. [IpeBpamienust B ctanu mpu 3tux temeparypax(ITK- 10)

58. Ynyumenue. CTpoeHue u CBoMcTBa copOuTa oTiycka u copouta 3akanku (IK- 25)

59. IloBepxHOCTHas 3aKajka: ra3omaamentas u 3akaiaka TBU (OIIK- 2)

60. [IpeBpaiieHus MpH OTIyCKe 3aKaieHHOW ctaiu. Buapl otinycka (OITK- 2)

61. Crioco0Obl 3aKajKH: HEPEPhIBHAS, IPEPBIBUCTAsL, cTyleHuYaTast, nzorepmuueckas(IK- 1)

62. OcoOCHHOCTH TepMHUYIECKOM 00paboTkH JerupoBanHbix craieit (OIIK- 2)

63. OTKUTr U HOpMaIM3alusl cTalu. PeXuMbl, XapakTepUCTUKA MOJIy4aeMOMl CTPYKTYpbl U CBOMCTB
(IIK- 1)

64. Haksen u pexpucramu3sanus Metauio (OIK- 2)

65. Harpes cranmu. Hacnencreennoe 3epHo. [leperpes u nepesxxor(OIIK- 2)

66. Omxur I pona, ero Buzpl, nx HazHaueHue(IK- 26)

67. AzotupoBanue. [TapameTpsl mporiecca, cBoiicTa u oosactu npumeneHus (IK- 26)

68. Busl Tepmudeckoit 00pabotku, ux HazHaueHnue (OIIK- 2)

69. 3akanka cranu. OnpeesneHre 3HaueHU OCHOBHBIX [apaMeTPOB: TEMIIEpATyphl HArpeBa, JUIUTE b-
HOCTh Harpesa, ckopoctr oxiaxkaenus (OIK- 2)

70. 3akanouHble cpe/bl, ocHOBHbIC TpeOoBanus kK HUM(IIK- 1)

71. OrnyckHas xpynkocts Il pona. [IpuunHbI BOSHUKHOBEHHSI M METOJIbI €€ YCTPaHEHHs U Mpeaymnpe-
xneansi(OIK- 2)

72. Hurporiemenrarus. [TapameTpsl mpoiiecca, cBoiicTBa U obmaactu npumenenust (OIIK- 2)

73. dAnarpamma nzotrepmuyeckoro npespainenus aycrenura. (IIK- 10)

75. PacndpoBats Mapky Metaimonpoaykiuu: XBI' u 1ate ee XxapakTepuCTUKY (Ha3BaHUE, Ha3HAYE-
HHE, CBOICTBa, 0COOEHHOCTH cTPYKTYphI U TexHonoruun) (IK- 10)

76. PacumdpoBars Mapky metamutonpoaykiuu: [IIX15 u nate ee xapakrepucTuky (Ha3BaHUE, HA3HA-
YeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHonorun) (OIIK- 2)

77. PacuudpoBats Mapky Metamtonpoaykuuu: J[18 u nate ee xapakTepucTHKy (Ha3BaHUe, Ha3HAUe-
HHE, CBOICTBA, 0COOCHHOCTHU CTPYKTYphI U TexHooruun) (OIK- 2)

78. PacummdpoBaTh MapKy MeTaIONPOAyKIUU: AMT U 1aTh ee XapaKTepUCTUKY (Ha3BaHME, Ha3Haue-
HHE, CBOICTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (IMK- 1)

79. PacummdpoBarh MapKy METaJUIONPOAYKIUHM: Y8 U JaTh €e XapaKTepUCTUKY (Ha3BaHME, Ha3Haue-
HHE, CBOICTBA, 0COOEHHOCTH CTPYKTYphI U TexHomorun) (IMK- 1)

80. BausiHue nerupyronx 3JI1€MeHTOB Ha noinuMopgdHoe npeBpaleHue xene3a. Knaccudukanus ne-
rupoBanubix cranen (IK- 10)

81. Pacumdposars Mapky Metayuonpoaykiuu: BK8 u nath ee xapakrepuctuky (Ha3BaHue, Ha3Haue-
HHE, CBOICTBA, 0COOEHHOCTH CTPYKTYphI U TexHonorun) (IMK- 25)

82. OcHOBHBIE MMOKa3aTeNu (PU3UKO-MEXAHUYECKUX CBOMCTB MaTEPUATIOB U METO/bI MX OINpeesICHUsS
(HB, HR, HV, o8, oT, 6, KCU) (OIIK- 2)

83. PacummdpoBars Mapky metamionpoaykuuu: ber3ne u naTh ee XapakTepUCTUKY (Ha3BaHME, Ha3Ha-
YeHUe, CBOICTBA, 0COOEHHOCTH CTPYKTYphI U TexHonorun) (OIIK- 2)

84. PacmmupoBats Mapky meramnonpoaykuuu: CU1S5 u nate ee XapakTepUCTHKY (Ha3BaHUE, Ha3HA-
YeHHe, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHonorun) (OIIK- 2)

85. PacumdpoBars Mapky Metayuonponykiuu: Cranb 45 U 1aTh ee XapaKTepUCTUKY (Ha3HAueHUE,
Ka4ecTBO, MecTonoiokeHue Ha auarpamme Fe-C, ctpykrypa, ocodennoctu texHosoruu) (OIK- 2)
86. Pacumudposars mapky meramutonponykuuu: 12X18HI0T u nath ee XxapakTepHCTUKY (Ha3BaHUE,
Ha3HA4YCHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHosorun) (OIIK- 2)

87. Pactmm¢poBath Mapky Metayutonpoaykiuu: P18 u nath ee xapakTepucTUKy (Ha3BaHHeE, Ha3Haue-
HHE, CBOICTBA, 0COOEHHOCTH CTPYKTYphI U TexHonorun) (OIIK- 2)

88. Pacmm¢poBats mapky mertamtonpoaykuuu: 110I'13J1 u nate ee XapakTepHCTUKY (Ha3BaHUE,
Ha3HA4YCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosorun) (ITK- 26)

89. Pacimdposare mMapky metamuonponykuuu: bpOd6, 5-0, 15 u nath ee xapakTepucTHKy (Ha3Ba-
HHE, Ha3HAYEHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosoruu) (IK- 26)
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90. MukpoMexaHuKa KOMIIO3MIIMOHHBIX MAaTEPHaJOB C BOJOKHMTBIM HamoyiHuTeneM. Kpurnueckas
JUIMHA BOJIOKHA. AITUTUBHOCTD cBOMCTB Kommo3uTta(IIK- 1)

91. PacumdpoBars Mapky metamonpoaykiuu: 25XI'T u naTe ee XapakTepuCTHKY (Ha3BaHUE, Ha3HA-
YeHUe, CBOICTBA, 0COOEHHOCTU CTPYKTYphI U TexHonorun) (OIIK- 2)

92. PaciudpoBath Mapky Mertamutonpoaykuuu: 08X 13 u nate ee XxapakTepucTUKy (Ha3BaHHE, Ha3HA-
YeHUe, CBOICTBA, 0COOEHHOCTU CTPYKTYphI U TexHosornn) (OIIK- 2)

93. Turan u ero cruiasel. CBoiicTBa u o6aactu npumenenus (OIK- 2)

94. BeicokoTeMIieparypHbie Matepuabl. JKapoctoiikocts u kapornpounocts (ITK- 1)

95. MaruuToTBepble U MarHUTOMSTKUE MaTepuanbl. KospuutuBHas cuiia. QakTopsl, BIUSAIONIME HA
MarauTHbie cBoiicTBa matepuaios (ITK- 10)

96. PacumdpoBare Mapky Metauionpoayknuu: 38XMIOA u nmate ee XapakTepHCTHKY (Ha3BaHUE,
Ha3Ha4YCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosorun) (OIIK- 2)

97. PacumdpoBath Mapky meTayutonpoaykiuu: AJI2 u nate ee XxapakTepuCTHKY (Ha3BaHHE, Ha3HAUC-
HHE, CBOICTBA, 0COOCHHOCTH CTPYKTYphI U TexHonorun) (OIK- 2)

98. PacmmdpoBare mapky metamtonpoaykuuu: KU 30-6 m nmaTe ee XapakTepuCTUKY (Ha3BaHUE,
Ha3HA4YCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosorun) (OIIK- 2)

99. Pacumdposars Mapky metamtonpoaykiun: bpC30 u gate ee xapakTepuCTHKy (Ha3BaHUE, HA3Ha-
YeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHonorun) (OIIK- 2)

100. PacumudpoBare mapky meramtonponykiuu: BU 120-4 u naTh ee xapaKTepUCTHKY (Ha3BaHHE,
Ha3HA4YCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosorun) (OIIK- 2)

101. PacmudpoBare mapky meramtonponyknuu: BCt3cn u naTh ee XapakTepUCTUKYy (Ha3BaHHE,
Ha3HAa4YCHHUE, Ka4eCTBO, ocoOeHHOoCcTH TexHoorun) (OIK- 2)

102. PacumdpoBare Mapky metamutonpoaykuuu: Ctans 08K U JaTh €€ XapaKTepUCTHKY (Ha3HAYCHHE,
Ka4ecTBO, MecTomnoioxkenue Ha nuarpamme Fe-C, ctpykrypa) (OIIK- 2)

103. PacuupoBars Mapky MeTaionpoaykiuu: CT3Km 1 1aTh €e XapaKTepUCTHKY (Ha3BaHHE, Ha3Ha-
YeHHe, KauecTBo, ocobeHHocTH TexHonorun) (OIK- 2)

104. PacumdpoBats Mapky Metaimonponykuuu: TT8K6 u nmaTe ee XapakTepuCTUKY (Ha3BaHHE,
Ha3HA4YCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosorun) (OIIK- 2)

105. PacmngpoBats Mapky mMetamtonpoaykuuu: JI70 u 1aTh ee xapakTepucTHKY (Ha3BaHHE, Ha3Haue-
HHE, CBOICTBA, 0COOEHHOCTH CTPYKTYphI U TexHonorun) (OIK- 2)

106. PacumdpoBars Mapky Metaiionpoaykuuu: bpb2 n nate ee xapakrepucTuky (Ha3BaHHe, Ha3Ha-
YeHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHonorun) (OIIK- 2)

107. PacumdpoBare Mapky MeTaJIonpoaAyKuuu: ¥Y12A u 1ath ee XxapakTepUCTUKY (Ha3BaHHUeE, Ha3Ha-
YeHHe, KauecTBO, MecTomnojoxeHue Ha nuarpamme Fe-C, cTpykTypa, OCOOEHHOCTH TEXHOJIOTHH)
(OIIK- 2)

108. Cranu a71s IITaMIIOBOr0 HHCTPYMEHTa X0J0AHOT0 U ropsiuero aedopmuposanus (IK- 10)

109. Pacmdposare Mapky metauionpoaykiuu: Crans 30A U 1aTh ee XapaKTepUCTUKY (Ha3BaHMUE,
Ha3HA4YCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHonorun) (ITK- 26)

110. PacumdpoBare mapky metamutonponykuuu: T15K6 u mate ee xapakTepucTHKY (Ha3BaHHE,
Ha3HA4YCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHosorun) (ITK- 1)

111. MaprencutHo-craperonue cranu. Cocras, TexHonorus, csoiictsa (ITK- 10)

112. Hanomarepuainsl. CTpyKkTypa, cBolicTBa, npumeHenue (ITK- 25)
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3anaHus 1J151 KOHTPOJIbHOM PadoThI
M0 TUCHUIUIMHE «MaTepuanoBeieHue 1 KOHCTPYKIIMOHHBIE MaTepHabl Al HeTera3oBoro o0opyao-
BaHUS»
- OIICHKA «OTJIMYHO» BBICTABIISAETCS CTYACHTY, €CJIU CTYJIEHT BBIMIOJIHUII BCE MPEJJI0-
JKEHHbIE 3aJJaHUs U HE JOMYCTUII CYIIIECTBEHHBIX OIMIMOOK;
- OLCHKAa «XOpOomO» BBICTABJIAACTCA CTYACHTY, €CJINU CTYACHT BBIIIOJIHUII BCC MPCAJIO-
JKEHHbIE 3aJJaHUH, HO TOMYCTHI 1-2 CyleCTBEHHbIE OINOKY;
- OIICHKA «Y/JOBJIETBOPUTEIBHO», €CIU CTYJEHT HE BBIMOJHWI MOJHOCTHIO OJIHO 3a-
JaHue;
- OLCHKAa «HCYIOBJICTBOPUTCIIBHO» €CJIM CTYACHT HC BBIIIOJIHWI IMOJHOCTBIO JiBa 3a-
JaHUS.

Tema «Yraeponuctoie cranu u uyryHbsi» (OIK- 2)

IIpumeps! 3ananuit
3AJJAHUE Ne 1

1.Haueptute B MacmTabe auarpaMMmy COCTOSIHUS K€JI€30-yIJIEPOJMCTHIX CIUIABOB HA CTaHJApPTHOM
OnaHke, ocTaBbTe OyKBEeHHBIE 0003HaueHMsI. Ha3oBuTe (ha3bl M CTPYKTYPHBIE COCTABIISIONINE B KaXK-
Joi obmactu nuarpamMmbl ((has3sl 3aKITIOYNTE B KBAAPATHBIE CKOOKH)

2. B xakux npezenax u3MeHsiercss xumudeckuid coctaB (%C) aycTeHuTa npu MepBUYHON KPUCTAILIH-
3anuu cmasa ¢ 1,8 %C? Kak Ha3bIBaeTCs 3TOT CIUIaBa M KaKyl CTPYKTYPY MMEET IpU KOMHATHOU
TEMIIEpPAType B COOTBETCTBUU C IMAarpaMMOil JKe1e30-yraepos?

3. Hanumure cxeMy mpeBpaileHust ais crainu, conaepxaimei 0,8 %C npu temneparype 727°C. Yka-
xute xumudeckuit coctaB (%C) mis a3, ydacTByOMUX B 3TOM IpeBpameHny. YTo MpecTaBisioT
co00i 3Tu (a3bl, KaKyI0 HMEIOT KPUCTAIUIMUECKYIO PEIETKY U CBOMcTBa?

4. lana cranp Mapku Y 10A. YkaxuTe Kjlacc 3TOM CTajld MO KadyecTBY (OOBIYHOIO KauyecTBa, Kaue-
CTBEHHAas, BBICOKOKAUECTBEHHAs), a TaKXKe CpeIHee COJEepXaHHEe yriiepoJa U CTPYKTYpY ITOH CTailu
IIpY KOMHATHOM TeMIlepaType B COOTBETCTBUU C TUArpPaMMOM KeJe30-yriaepo.

5. Mana cranp Mapku BCtSkn. YkaxuTe ee KauecTBO, YTO O3HAyarOT OYKBBI M IIM(PHI BXOJAALINE B
MapkupoBKy. ITo kakuM mokasareisiM (XUM. COCTaB, MEXaHWYECKHE CBOWMCTBA) MPOU3BOJUTCS KOH-
TPOJIb 3TOM cTanu?

3AJJAHUE Ne 2

1. Haueptute B Macurabe quarpaMMy COCTOSIHUS JK€JI€30 - YIJIEPOJUCTBIX CIJIAaBOB Ha CTaHJIApPTHOM
OnaHke, MocTaBbTe OyKBEeHHBbIE 0003HaueHus. HazoBurte a3bl U CTpYKTYpHBIE COCTABISAIONINE B KaXK-
70 obsacTu auarpaMmsl (pas3sl 3aKII0UNUTE B KBaApaTHbIE CKOOKH)

2. Kakue ¢a3zbl BxoasT B coctaB nepiura? Jlaiite xapakTepucTHKy 3TuUX (a3 ¥ yKaxuTe KOHILIEHTpa-
LIMIO B HUX YIJIEpO/a TP KOMHATHOM TeMIleparype

3. CmnaB conepxut 5 %C. Onpenenute KoHIEHTparuio yriepoaa B ¢azax npu 1000°C. Kak Ha3biBa-
eTcs ATOT CIlIaB?

4. Nan uyryn mapku CYI5. Yto o6o3HauatoT OykBbl U IUGPHI, BXOoAAmMe B MapkupoBky? Kaxas
¢dopma rpaduta B 3TOM uyryHe?

5. Jlana crans Mapku Y10A. Vkaxute kjacc 3TOW CTajnu MO KadyecTBY (OOBIYHOTO KauecTBa, Kaue-
CTBEHHasl, BBICOKOKaYECTBEHHAsI), a TAK)KE CPEIHEE COAEPKAHHUE YIJIepoJla U CTPYKTYpY ITOM CTaiu
IIpY KOMHATHOM TeMIepaType B COOTBETCTBUU C JUATPAMMOM KeJle30-yriepos
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MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIIETO 0Opa30BaHHS

MOCKOBCKUI ITOJIMTEXHUYECKUA YHUBEPCUTET
HanpasiieHne noaroToBku:
21.03.01 Hedrerazosoe neino

OII (mpodmiip): «IkcmuryaTanus U 00CTy)KMBaHUE 00BEKTOB TPAHCIIOPTA U XpaHEeHUs HeTH, ra3a u

MPOAYKTOB MepepadOTKI»

Kadenpa: «MarepuanoBeneHue»

(nanmeHoBaHuUe Kadeapbl)

Henosas (poJesasi) urpa (OIIK- 2)

no qucuuiuiiHe  «MarepuanoBejeHue U KOHCTPYKIIMOHHbIE MaTepUalbl
U1 HepTera30Boro 000Py10BaAHMS»

(HaMMeHOBaHKE AUCIUTLTHHBI )

1 Tema (mpo6seMa) 3aKaTKa U OTITYCK CTATM ... uuvennneeeneeenneennneenneannnns

2 KoHuenuus Urpsl onpeescHue ONTUMAIBHON TeMIlepaTypbl 3aKallku cTanu 45 U 3HaYeHUS
KPUTUYECKHUX TOYEK, YCTAHOBJICHUE BIUSHUS CKOPOCTH OXJIAXKICHUS HA TBEPJOCTh, U3yUYCHUE
MUKPOCTPYKTYPBI CTallel Tociie TepMuieckoid 00paboTku

3 Poan:

- ... HavanbHMK LI3JT ..o ;

SIS %15 (835 (570) S 007 (o oA (531 (01 1 ¥ 11 1 (O ;

4 Oxxugaemblii (€) pe3ybTar (bl) J€1aeTCs 3aKII0OUEHUE O COOTIOACHUN MTPABUIIBHON TEXHO-
JIOTUM TIPU TTPOBEICHUH 3aKATKH CTATU 45......coovieneennn..

- OIICHKA «3aUTEHO» BBICTABISETCS CTYJCHTY, €CIIU CTYICHT 0€3 OIMOOK OMUCKHIBAET MPEeBpa-
IICHUS, TPOUCXO/ISIINE MPHU 3aKAIKE CTAJIH; 1a€T PEKOMEH AU 10 PEeKUMaM 3aKajlKH CTallu
45;

- OLIEHKA «HE 3aUYTE€HO» BBICTABIISICTCS CTYJIEHTY, €CIIU CTYJICHT JOMYCKAaeT rpyObie OMMNOKH
MIPU ONMCAHUM MPEBPALEHUN, TPOUCXOASIINX TPH 3aKAJIKE CTANIN; JAeT HEMPABUIbHBIE PEKO-
MEH/IAIIUU 10 PEKUMaM 3aKaJKu cTainu 45

O0pa3ubl BOnpocoB u3 GoHIA TECTOBBIX 3aIAHUH

Tema: «Yraepoauctoie craan» (OIK- 2)

buner Ne 1

1. Yro npencrasisier co0oi ayCTeHUT?

a) TBepabId pacTBOp yriepoaa B Fe y; 6) TBepasiit pacTBop yriepona B Fe o; B) XuMuueckoe coeuHe-

HHUC

2. YKaxuTe UHTEPBAJI 10 COJIEPKAHUIO YIIIEPOa B CTAISAX

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

3. K kakoMy KJ1accy 1o KauecTBy OTHOCHTC cTaib 607

a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHas!; B) BHICOKOKaYeCTBEHHAs

buner Ne 2

1. Kakyro KpHCTaJUIMYECKYIO PEIIETKY UMEET kKene30 — o
a) ['IK; 6) OLIK; B) poMOo3aprueckas

2. Yto npoucxoauT Ipu Harpese B Touke S?

a)®—A;0)II > A;B)A— 11
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3. Kakue cBolicTBa cTaimy 0OBIYHOTO Ka4eCTBA TApaHTUPYET rpymma A?
a) XUMUYECKHI cOCTaB; 0) MEXaHUYECKUE CBOMCTBA; B) MEXaHUYECKUE U XUMHUECKHUN COCTaB

buner Ne 3

1. Kakyro KpUCTaJUIMYECKYIO PEIIETKY UMEET Kene30 — 7

a) 'IK; 6) OLIK; B) poMOo3aprueckas

2. Yto mpoUCXOIUT MPU OXJIAXKIACHUU B TOUKE S?

a)® —>A;00)A—1ILB)IT— A

3. Uto o3HauaroT nudpsl B Mapke ctanu Y 127

a) MOPSIKOBEII HOMED; 0) copepKaHKe yTIaepoaa B COTBIX %; B) COEPIKAHHE yriepoa B AeCIThIX %o

buner Ne 4

1. KakoBa MakcuMainbpHasi paCTBOPUMOCTH YIJIepoJia B ayCTeHUTE?

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

2. Kakas ¢a3za BbiessieTcs B J03BTEKTOUIHBIX CTAJISX MPU BTOPUUHON KpUCTAUIU3AMU?

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

3. Yro o3HauaroT nudpsl B Mapke cranu 457

a) MOPSIIKOBBIN HOMED; 0) coliep KaHue yriiepoaa B COThIX %o; B) coliepKaHue yriaepoja B AeCIThIX %

buner Ne 5

1. KakoBa MakcuManbpHasi paCTBOPUMOCTh yryiepona B eppute?

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

2. Kakas ¢aza BeigensieTcst Ipu BTOPUYHOM KPUCTAUTU3AINN JOIBTEKTOUTHBIX CTasIeh?

a) O; 0) A; B) L[

3. Uro o3Hauatot 1udpsl B Mapke ctanu BCT3kn?

a) coliepKaHue yriepona B CoThiX %; 0) comepkanue yriaepona B AeCIThIX %; B) MOPSIIKOBBIM HOMEP

buiner Ne 6

1. Kakumu cBoiicTBamMu 00J1a1aeT IIEMEHTHUT?

a) Bbicokas mnactuuHocTs 1 HB 8000 MITa; 6) tBepmnocts HB 8000 MIla; B) TBepnocts HB 2000
MIla

2. Kak u3mensieTcs coueprkanue yriepojaa B TBepaoi ¢ase mpu NepBUYHON KpUCTATUTU3AINH
JIODBTEKTOUIHBIX CTAJIEH?

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

3. Kak naspiBaercs crainb ¢ conepxkanuem yriaepoaa 0,30 %?

a) TO9BTEKTOMIHAS; 0) SBTEKTOUIHAS; B) 3adBTEKTOMIHAS

buner Ne 7

1. Cxomnbko yriieposa B IieMeHTUTE?

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

2. Kak u3meHsieTcst KOHIIEHTpalus yreposa B peppuTe Ipy BTOPUUHOM KpUcTauin3anuu?
a) yMEHbIIaeTcs; 0) yBEIMUMBACTCS; B) HE U3MEHSACTCS

3. K xakoMy KJ1accy 1o Ka4ecTBy OTHOCHUTCS cTajib Y 10A?

a) 0OBIYHOTO KayecTBa; 0) BRICOKOKAYECTBEHHAs; B) KaueCTBEHHAs

buner Ne 8

1. U3 kakux a3 coctout nepiaut?

a)Aud; 6)dull;B) Aull

2. Kak n3MeHsieTcst KOHIICHTpANus yriiepoja B ayCTeHUTE MPH BTOPHYHON KPHCTAILTH3AIIH
329BTEKTOMIHBIX CTaIen?

a) yMeHbIlIaeTcs; 0) yBeIMUMBAETCSI; B) HE U3MEHSETCS
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3. K kakoMy KJ1accy 1o Ha3HAYE€HUIO0 OTHOCHUTCS CTaIb Y 77
a) KOHCTPYKIIMOHHAs; 0) HHCTpyMEHTaIbHas

buner Ne 9

1. B 4éM cyTh 3BTEKTOMAHOTO MIPEBPAIICHUS?

a) (heppuT BBIIEISIETCS U3 ayCTEHUTA; 0) ayCTEHUT MPEBPAILACTCS B MIEPIINT; B) IIEMEHTHUT BBIJIEIIACTCS
U3 ayCTCHHUTA

2. U3 kaxoit ¢a3bl Beigensercs {117

a) d; 0) A; B) X

3. Uto o3HauaroT uudpsl B MAPKUPOBKE cTanu 357?

a) colepkaHue yriaeposa B coTeix %; 0) comepkanue yrieposa B A€CIThIX %; B) MOPAIKOBBI HOMEP

buner Ne 10

1. Yro coboii npeacTaBiseT UEMEHTUT?

a) TBepblil pacTBop yrepona B Fe a; 0) MexaHH4eCKyI0 CMeCh; B) XUMHUUECKOE COCTUHEHHE;
2. U3 kakux (a3 cocrout cranb 40 mpu KOMHATHOM TeMiieparype?

a)dull;6)duA;B) dull

3. Kak Ha3pIBaeTCs CTalb, €CIIU PU KOMHATHOH Temneparype ee ctpykrypa [T+11 117

a) 9BTEKTOU IHAS; 0) 3a9BTEKTOUIHAS; B) JOIBTEKTOU THAS

buner Ne 11

1. Kakast u3 ykazanHbIX (pa3 ©MeeT caMy BBICOKYIO TBEPAOCTh?

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

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

a)®ull;0) Aull;B) D ul]

3. Yro o3HauaroT 1udpsl B Mapke ctanu bCTSkn?

a) coliepKaHue yriepona B CoThiX %; 0) comepkanue yriepona B AeCITHIX %; B) MOPSIIKOBBI HOMEP

buner Ne 12

1. Yto npexacrasiser coboit aycTeHUT?

a) TBEPJbIi pacTBOp yreposaa B Fe y; 6) TBepsIil pacTBOp yriiepoaa B Fe o; B) MEXaHMUECKYIO CMECh
®ull

2. Kaxkas ¢as3a BpiaessieTcs Ipyu BTOPUYHON KPUCTAIUTH3AINN TOIBTEKTOUTHBIX CTaJICH?

a) O; 0) A; B) I1

3. YUro o3nauvaroT uudpsl B Mapke ctainun BCr4cn?

a) coiep KaHue yriieposia B COThIX %; 0) MOPsIKOBBII HOMEp; B) OTHOCUTENBHOE YAJIUHEHHE & %o

buner Ne 13

1. Uto coboii ipeacrasiset Gpepput?

a) TBepAbIil pacTBOp ymepoaa B Fe y; 0) TBepablii pacTBop yriepoaa B Fe a; B) xumuueckoe
COEIMHEHHE

2. Kakas ¢a3a BblaessieTcs Ipyu BTOPUYHON KPUCTAIUIM3AIMY 329BTEKTOUIHBIX CTaJIei?
a) ®;06) Au d;B) 1]

3. Ctasip uMeeT CTPYKTYpy HEPIINT, KaK OHA Ha3bIBaeTCs?

a) IOPBTEKTOUHAS; 0) 3adBTEKTOH/IHAS; B) SBTCKTOUTHAS

buner Ne 14

1. KakoBa MakcuMaJibHasi paCTBOPUMOCTb yriieposia B peppute npu temneparype 727°C?
a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBpalieHre IpoUCXOIUT ITPU HarpeBe B Touke S?

a)® —>A;0)[T—->A;B)A—1I
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3. Yro o3HavaroT mudpsl B Mapke ctaiu Y 8?
a) coiep KaHue yriieposia B COTBIX %; 0) MOPSAKOBBIN HOMEp; B) COAEPIKaHUE YIIIeposa B 1€CATHIX %o

Tema: «JlerupoBannbie cragn» (IK- 1)

3ananue Ne |

1. Kakue nerupyromuie 3JeMeHTbl OTHOCSITCS K KapOug000pazyromum?

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

2. K xakoMmy KJ1accy 1Mo CTpyKType OTHOCUTCS cTanb 12X17?

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

3. Pacmudpyiite xumuaeckuii cocras cranu 12X18H9

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

3amanue Ne 2

1. Kakue 351eMeHTBI paciupsIoT Y-001acTh?

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

2. Pacumpyiite xumuaeckuii coctas 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
3. Kakue nerupyromue 3J€MEHTBI OTHOCSTCS K HEKapOuI000pa3yromum?

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

3ananue Ne 3

1. K kakoMy Ki1accy 1o CTpyKType OTHOcUTces cTajib 12X17?

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

2. KakoBo coneprkanue yriepona B cranu ['agdunbna 110013J1?

a)13% Mn+0,12%C;6)13% Mn+11%C;B)13% Mn+11%C
3. Kakue nerupyroiue 3J€MEHTBI OTHOCSTCS K KapOu000pasyrommm?
a) W, V; 6) Al, Cr; B) Cu, Si

3ananue Ne 4

1. Kakas crtanb nonsepkeHa orinyckHoi xpynkoctu Il poga?

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

2. KakoBo coneprkanue mapranma B ctanu ['andumsaa?

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

3. Kak BnusitoT OOJBIIMHCTBO JISTHPYIOUINX 3JIEMEHTOB Ha COJIEpYKAHHE yIyiepoa B epiauTe?
a) MOBBIIIAIOT COJIEPKaHKe yIeposa; 0) MOHMKAIOT KOJIMYECTBO yIIepo/ia; B) HE BIUSET

3ananue Ne 5

1. K kakoMy Kiaccy 1o cTpykType oTHocutes ctaib 1100713172

a) K peppuTHOMY; 0) K ayCTEHUTHOMY; B) K MIEPIIUTHOMY

2. KakoBa KOHIICHTpAITUs yIJIepo/ia B MapTEHCUTHO-CTAPEIONTUX CTasIX?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenure XUMHIECKHi coctaB craim 40P

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

3ananue Ne 6

1. K xakoMy KJ1accy 1Mo CTpykType oTHocuTcs ctaib 11001312
a) K peppUTHOMY;0) K ayCTEHUTHOMY; B) K MIEPIIUTHOMY

2. Kakas cranp nmoasepxeHa oTnyckHoi xpynkoctu Il pona?
a) 40; 6) 40X; B) 40XM
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3. Kakue nerupyromniye 371eMEHThI OTHOCATCS K KapOumoo0pasyromum?
a) W, V;0) Al, Cr; B) Cu, Si

3amanue Ne 7

1. Onpenenure XuMudeckuii coctaB craym 40P

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

1. KakoBa KoHIIEHTpaIys yriaepoaa B MapTCHCUTHO-CTAPEIONTUX CTANISIX?
a) <0,03 %; 6) > 0,03 %; B) 0 %

1. Kakue a1eMeHTHI paciupsoT o-001acTh?

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

3amanue Ne 8

1. Pacumdpyiite xumuueckuii cocras craimu 12X17

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

2. Kak BusitoT OOJBIIMHCTBO JICTUPYIONIUX AIEMEHTOB HA COJIEpKaHUE yIiiepo/a B mepiaute?
a) NOBBIIIAIOT COJIEPKaHKE yIepoa; 0) MOHMKAIOT KOJIUYECTBO YIIEpo/a; B) HE BIUSET

3. KakoBo conep:xanue yriepoaa B cranu ['andunsaa 110113J17?

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

3ananue Ne 9

1. Kakue 251eMEeHTBI pacIupsoT Y-001acTh?

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

2. Kakoe coneprxanue mapranma B cranu ['andmibaa?

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

3. Kakoe BimsiHME OKa3bIBAIOT KapOHMI000pa3yoIIie AIEMEHTHI Ha TIOJIOKEHHE ToUeK S 1 E
nuarpammbl Fe — Fe3C?

a) CMEIIAIOT BJICBO; 0) MOHMKAIOT; B) MOBBIIIAIOT

Tema: «3akanka n ormyck» (ITK- 25)

3ananue Ne |

1. Kakue npeBpalieHus NpoucxoasT mpu temmeparype Acl?

a) [T — A; 6) A — II; B) u3 aycrenuTta Bblaensiercs Geppur

2. YTo Ha3BIBaeTCS 3aKaJIKOM?

a) HarpeB BhIIIIE TEMIIEPaTyp (Ha30BbIX MPEBPAILCHUH 1 MEAJICHHOE OXJIaXKAeHue; 0) HarpeB BhILIE
TeMIeparyp ¢pa3zoBbIX IPEBpAIEHU U OBICTPOE OXJIaXKAEHKE; B) HarpeB A0 Acl u ObicTpoe
OXJIAXKICHHE

3. Kakas ctpykTypa moiy4aercs mocjie HU3KOro OTITycKa?

a) To; 6) Mo; B) Co

3ananue Ne 2

1. Kakue nmpeBpatieHus IpoUCXOAaT B CTaIM MpH TeMiieparype Acl?

a) [T — A; 6) A — II; B) pepput pacTBopsieTcsi B ayCTEHHUTE

2. YTo Ha3BIBAETCS OTITYCKOM?

a) HarpeB 3aKaJleHHOH cTainu > Acl U oxJaXkAeHne Ha Bo3/lyxe; 0) HarpeB 3akajieHHou ctanu < Acl u
OXJIXICHHE Ha BO3/1yXe; B) HArPEB 3aKaJI€HHOMN CTaJId > Ac3 U OXJIaXJIEeHHE Ha BO3JlyXe

3. Kakas cTpykTypa nmoiy4aercs ocje CpeJHero otmycka’?

a) To; 6) Mo; B) Co

Samanme Ne 3
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1. Kakoe mpeBpaliieHre mpoucXoauT B CTaJsAX mpu Temiieparype Ac3?

a) MepJIUT MPEeBpaIIaeTCs B ayCTEHUT; 0) ayCTEHUT MpEeBpaIlaeTcs B IEPIUT; B) pepput pacTBopsieTcs B
ayCTEHUTE

2. YTo Ha3bIBACTCS OTKUTOM?

a) HarpeB BbIIIE TeMIEPaTyphl (Pa30BbIX MPEBPALIEHUN U OXJIAXKICHUE BMECTE C IIEUbl0; 0) HarpeB BhIIIE
Temneparypsl ()a30BBIX NIPEBPAIICHUI U OXJIAXKICHHE HA BO3yXe; B) HarpeB BBIIIE TEMIIEPaTyphl (a30BbIX
MIPEeBpALICHUH U OXJIaXKJCHHE B BOJIE

3. Kakas cTpykTypa moiy4aercst Hocje BHICOKOTO OTIyCKa?

a) Mo; 6) Co; B) To

3amanue Ne 4

1. Kak 0603Ha4ar0TCsS KpUTHIESCKUE TEMITEPATypPhl Y JTIOIBTCKTOUIHBIX CTaJICH Mpy Harpese?

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

2. Yem oTnmuaeTcs KpucTauinyeckas pemerka M3ak. or Morm.?

a) popMoii IIeMEHTHUTA; 0) CTENICHBIO TETPArOHAIBLHOCTH; B) CTEIIEHBIO IUCIIEPCHOCTH

3. Kakas trepmooOpaboTka OblIa IpoBeieHa, eciu y ctanu S0 moiaydeHa cTpykrypa M3ak + T3ak?

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

Kp.

3aganue Ne 5

1. Yto o0o3Ha4aeT UHJIEKC « I » B 0003HAYEHNUN KPUTUUECKUX TeMIieparyp?

a) mpoliecc Harpena; 0) BbIIEPXKKY IIPHU HArpeBe; B) MPOIECC OXJIAXKICHUS

2. Yto Ha3BIBaeTCA yIyqllICHHEM?

a) 3aKaJika + HU3KUH OTIYCK; 0) 3aKajka + CpeqHHIl OTIMYCK; B) 3aKaJika + BHICOKHI OTITYCK
3. Ilpu xaxoit Temneparype MpOBOIUTCS CPETHUHI OTITYCK?

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

3amanue No 6

1. Ha uyTo yka3bIBaeT UHJEKC « C » B 0003HAUEHUU KPUTHUECKUX Temreparyp?
a) mpolecc HarpeBa; 0) MPOIECC OXJIAXKIICHUS; B) BBIIEPIKKY IPU HarpeBe

2. Kakyto CTpyKTypy UMEeT CTallb OCIIe yIyqIIeHus?

a) Mo; 6) M3; B) Co

3. Kakas cTpykTypa umeeT Hanbosee BICOKYIO TBEPAOCTh?

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

3ananue Ne 7

1. Yo Ha3bIBaeTCs 3aKaIKoM?

a) HarpeB BbIIIE TeMIIepaTyp (a30BbIX MpPEBPALICHUN 1 MEAJICHHOE OXJIaXKAeHUe; 0) HarpeB BhIlIe
TeMIeparyp ¢pa3oBbIX IPEBPAIICHNUN U OBICTPOE OXJIaXAeHHE; B) HarpeB 10 Acl u ObicTpoe oxJaxIeHue
2. Kak U3MeHs0TCs XapaKTepUCTUKU POYHOCTH, TBEPAOCTH IIPH OTITyCKe?

a) BO3pacTaroT; 0) HE U3MEHSIOTCSI; B) TOHIKAIOTCS

3. Ilpu xakoit TeMneparype IpOBOANUTCS BBICOKHMA OTITYCK?

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

3amanue Ne 8

1. Kakoe npeBpariieHue NpoucxouT B CTAAX Mpu Temreparype Ac3?

a) TIEPIUT IPEBPAIIACTCS B AyCTCHUT; 0) GeppHUT pacTBOPSIETCS B ayCTCHUTE; B) ayCTCHUT MPEBPAIAcTCs B
MEPIIUT

2. Kakas cTpykTypa nmeet Hanboliee BRICOKYIO YIapPHYIO BSI3KOCTH?

a) Co; 0) IT; B) To
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3. Kakyro cTpykTypy uMeeT cTajab MoCie YIyqimeHus ?
a) Mo; 6) To; B) Co

3aganue Ne 9

1. Kakoe npeBpaiiieHre MpOuCXOIUT B T03BTEKTOUIHBIX CTAISX MPpH Temmneparype Ar3?

a) U3 ayCTeHUTa BbLIesieTcs GeppuT; 0) heppuT pacTBOPSETCS B ayCTCHUTE; B) AyCTEHUT MPEBPAIIACTCS B
HepJIuT

2. Kaxoii pexxuM TepMoo0OpabOTKH Ha3bIBACTCS yaydIIeHueM?

a) 3aKaJika + HU3KUH OTITyCK; 0) 3aKajKa + BBICOKHMI OTITYCK; B) 3aKajKa + CpEIHHH OTITYCK

3. Kakas ctpykTypa nojy4aercst ocjiae HU3KOro OTIycKa?

a) Co; 6) To; B) Mo

3ananue Ne 10

1. Kakoe nipeBpaliieHre MpouCcXoIuT B CTASAX Mpu Temiieparype Acl?

a) ayCTEHUT MPEBPAIIACTCA B MEPIUT; 0) MEPJIUT MPEBpAIIACTCS B AyCTEHUT; B) U3 AyCTEHUTA BBIJICIACTCA
eppur

2. Yto Ha3bIBaETCSl HOPMAJIU3aIHCH?

a) HarpeB Bblle Ac3 1 AcM U oxyaxKaeHue B Bojie; 0) Harpes Boimie Ac3 1 Acm U oxJlaXIeHHEe Ha BO3IyXE;
B) HarpeB HIke Acl U oxJaxJ1eHue B BOje

3. Kakas cTpykTypa nomyyaercs mocje CpeHero oTimycka?

a) To; 6) Co; B) Mo

3aganue Ne 11

1. Kakoe mipeBpaliieHre mpoucxXoauT B CTainu mpu temreparype Acl?

a) MepJIUT IpeBpaIlaeTcs B ayCTEHUT; 0) GeppHUT BBIACIACTCS U3 ayCTCHUTA; B) ayCTCHHUT MPEBPAILACTCs B
MepIUT

1. Kak u3MeHSI0TCS XapaKTepUCTUKHU MMPOYHOCTU U TBEPAOCTHU MIPH OTITYCKe?

a) MMOHMXKAIOTCSI; O) MOBBIIIAIOTCS; B) HE U3MEHSIOTCS

1. Kakast cTpyKTypa HOoJIy4aeTcs Mocie BEICOKOTO OTIyCKa?

a) Mo; 6) Co; B) To

3ananue Ne 12

1. Yo Ha3bIBaeTCs ynydlieHUEM?

a) 3aKajKa + BBICOKMH OTIYCK; 0) 3aKajka + HU3KMI OTIYCK; B) 3aKaJIKa + CpeIHUHN OTITYCK
2. Ilpu xaxoit Temneparype MpOBOIUTCS HU3KHHA OTITYCK?

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

3. Kakas crpykrypa nmeet Hanbosee BRICOKYIO YIApPHYIO BI3KOCTh?

a) Mo; 6) Co; B) To

3ananue Ne 13

1. Yo Ha3bIBaeTCS OTXKUTOM?

a) HarpeB BbIIIIE TeMITEpaTyp (Ha30BbIX MPEBPAIICHUIN 1 OXJIaXIEHHE BMECTE C TIeublo; 0) HarpeB BhIIIE
TeMieparyp ¢pazoBbIX IPEBpAIICHUN U OXJIAXKICHHUE B BOJIE; B) HArPEB BBILLIE TeMIieparyp (Ha30BbIX
IIPEBPALICHUN U OXJIAKICHHUE Ha BO3YXE

2. Kakas ctpykTypa umeet Hanboliee BRICOKYIO TBEPIOCTh?

a) To; 6) Co; B) Mo

3. Ilpm xaxoit Temneparype IMpOBOIUTCS CPETHUI OTITYCK?

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

3aganue Ne 14
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1. Yro Ha3bIBaeTCs 3aKaIKON?

a) HarpeB ctaiu 70 Acl u ObICTpoe OXiaXaeHue; 0) HarpeB CTaJIM BhIIIE TEMIEPaTyp (HazoBbIX
MIpEeBpaLICHUI U MEJIEHHOE OXJIaXK/IEHUE; B) HarpeB CTaJIM BhIlIE TeMiieparyp (a3oBbIX MPeBpalIeHU 1
OBICTPOE OXJIAXKICHHE

2. Kakyio CTpyKTypy UMEeT CTallb MOCJIe YIy4lleHus?

a) Co; 6) Mo; B) To

3. [Ipu kako# Temmneparype mpoBOIUTCS BHICOKHM OTITYCK?

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

Tema: «Uyryusn» (ITK-10)

Samanue Ne 1

1. Kakue uyryHbl Ha3bIBatOT O€IBIMH?

a) B koTopbix Cobmr. = Ccs3. + CcB00.; 0) B koTopsix Cob11. = Cepsi3.;B) B KoTopbix Cobmr. = CcBoO.
2. Kakyro KpUCTAJUTMYECKYIO PEIIETKY UMeeT rpadur?

a) Kyonueckyro 00beMHOLIEHTPUPOBAHHYIO; 0) KyOMYECKYIO IpaHeleHTPUPOBAHHYIO; B)
reKCcaroHaJIbHYIO

3. Kakyto cTpyKTypy MeTauIn4ecKol OCHOBBI UIMEET CEePhIi UYT'YH, €CIIU

Ccas3. = 0,8 %?

a) hepputHyro; 6) NEPAUTHYIO; B) HEepPPUTO-TIEPIUTHYIO

3ananue Ne 2

1. Yro npexacrapnseT coboit nenedyput?

a) xummuueckoe coearHenue Fe u C; 6) mexannueckyto cmech A u Ll; B) mexannueckyro cmech @ u 1]
2. Kakas ¢popma rpadura xapakrepHa /Ui CEphIX UyT'yHOB?

a) XJIoNbeBU/IHAs; 0) IUIaCTUHYATAS; B) LIAPOBUIHAS

3. Kak nmony4aroT KOBKUN 4yryH?

a) OT)KUTOM CEepOro YyryHa; 0) OT)KUroM 0enoro yyryHa?; B) MoguduuupoBanueM

3ananue Ne 3

1. B 4éM CyIIHOCTb IBTEKTUYECKOTO MpEeBpaIeHus ?

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

2. Kakue uyryHbl Ha3bIBatOT rpaUTU3UPOBAHHBIMU?

a) B koTopbix Cobmi. = Ccsi3.; 6) B koTopsix Coobr. = Cesz. + CcBo0.;B) B kKoTopbix CcBsiz. = CcBoO.
3. Kakyto cTpyKTypy UMeeT MOJI0BUHYATHIN YyryH?

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

3ananue Ne 4

1. Kakue ¢pu3nko-MexaHn4eckre CBOWCTBa UMeeT Jie1eOypuT?

a) HB = 1000 MlIla; 6 = 10%; 6) HB = 4000 MlIla; 6 = 0%; B) HB = 4000 MIIa; 6 = 10%
2. Yem 3aBepIiiaeTcs MepBUYHAS KPUCTATU3AIMS OENIBIX YyTryHOB?

a) 9BTEKTUYECKUM MpeBpalleHreM; 0) 3BTeKTOUIHBIM MTpeBpallieHreM; B) BbiaeneHuem L[|
3. CKOJIBKO CBSI3aHHOTO yIJIEPO/IAa B CEPOM UYT'YHE CO CTpyKTypoi @ + I'p?

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

3ananue Ne 5

1. Kakyto cTpykTypy umeeT jieeO0ypHuT npeBpaiieHHbIi?
aA)A+IL;0)I[I+1;B) I+ D

2. Kakue cBoiicTBa UyryHOB OnpeaessitoTcst opmMoit rpaduTOBBIX BKIIOUEHU?
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a) oB, 0; 0) HB, o; B) HB, KCU
3. Ilpu xako# Temrieparype NpoOBOJIAT OTKUT JUIsl TOJIy4€HHUs IEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3amanue Ne 6

1. Kakoii ¢a3oBbiii cocTaB UMeET JieZeOypUT MpeBpaIieHHbIH?
) O+I;6) A+I;B) A+ D

2. Kakas ¢popma rpadura xapakrepHa /it KOBKHX YyT'yHOB?
a) mapoBuAHas; 0) MIAaCTUHYATAS; B) XJIONbEBHIHAS

3. CKOJIBKO CBSI3aHHOTO yIIEPO/ia B IOJIOBUHYATBIX YyT'yHAX?
a) Ces3. = 0,8%;0) Ccass. < 0,8%;B) Ccss. > 0,8%

3ananue Ne 7

1. Y3 xakoii ¢a3bl BBIACISAECTCS [IEMEHTUT IEPBUYHBIN?

a) U3 aycreHuTa; 0) u3 eppura; B) U3 )KHUIKOTO PacTBOpa

2. Kak ycTpaHsIOT HexenaTelnbHbli 0Toen?

a) packucieHueM; 0) rpaUTU3NPYIOIIUM OTKUTOM; B) YCTPAHUTh HEJIb3s
3. Urto 0603Ha4ar0T nupsl B Mapke koBkoro uyryna K4-37-12?

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

3aganue Ne 8

1. Kakue ¢a3sl HaXOIATCSA B PABHOBECHH MTPH IBTEKTUICCKOM IPEBPAIICHUHN?

a) x.p. 1 A; 0) k.p., Aull;B) ®, A u Ll

2. Kakast ¢popma rpadura xapakrepHa Jisi BBICOKOITPOYHBIX YyT'YHOB?

a) XJIOMbEBU IHAS; 0) MUIaCTUHYATAs; B) IIIAPOBUTHAS

3. Kakyio cTpyKTypy UMeeT KOBKHI YyT'yH, €CITH OTKHUT TIPOU3BOJIAT B OJHY CTaIHIO?
a)[I+Ip;60)II+D+1Ip;B)D+1Ip

3ananue Ne 9

1. Kaxkoii ¢a3oBblii coctaB nmeet 6emnbiit uyryH npu t = 400°C?

a) A+ ®;0) D +1;B) A+

2. Kakyro CTpyKTypy METaNIn4eCKOi OCHOBBI UMEET BBICOKONPOUHBI uyryH, eciu Cessz. = 0,5%7

a) hepputHyto; 0) NEPAUTHYIO; B) HEPPUTO-TIEPIUTHYIO

3. YT0 criocoOCTBYET NOTYUYEHUIO I'papUTU3UPOBAHHOTO YyryHa?

a) moBsIlIeHHOe conepxkanue C, Si ;0) noBeIIeHHOE cofepikanre Mn; B) moHKeHHOE conepxkanue C,
Si

3amanue Ne 10

1. CxonbKo yriepoja COAepKUT IBTEKTUUECKUI Oenblil 4yTryH?

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

2. Ctpykrypa ceporo uyryHa @ + I1 + I'p. CkosbKo CBA3aHHOTO yINIepo/ia B METALNINYECKON OCHOBE?
a) <0,03%; ©6) 0,03...0,8% ; B) 0,8%

3. Kakyro CTpyKTypy UMEET KOBKHI YyT'yH, €CJIM OT>KUT IMPOU3BOMAST B IBE CTAANU?
a)Il+Tp;6)®+Ip;B)IT+JI+1Ip

3anmanue Ne 11

1. 13 xaxoit ¢assl Beigensercs {117

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

2. IIpu KakoM YCIIOBHHM MTPOUCXOAUT 0Opa3zoBaHue rpadura B yyrynax?

a) MpY MEJJICHHOM OXJIaXK/IEHUU; 0) IpH OBICTPOM OXJIaXJAECHUU; B) TIPU OBICTPOM HarpeBe
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3. Yro o3Ha4aroT muQ P, BXOASIIINE B MAPKY CEPHIX YyT'yHOB?
a) coliepKkaHue yriaepona; 0) TBepIOCTh; B) MPeAe MPOUYHOCTH

3ananue Ne 12

1. YeM 3aBepiiiaeTcs BTOpUYHAS] KpUCTAJUIU3ALMS OCJIbIX YYyT'YHOB?

a) OBTEKTOMIHBIM ITPEBpAIIeHIEM; 0) 3BTEKTUYECKUM TIpeBpanieHreM; B) Beiieneauem 111
2. CKOJIBKO CBA3aHHOIO YIVIEPOJIa B CEPOM UyT'yHE cO cTpyKTypoit I1 + ['p?

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

3. Kak nosy4aroT KOBKUI YyTyH?

a) MmoguduuupoBaHHEeM; 0) OTXKHUIOM OJIOTO YYT'yHa; B) OTXKHI'OM CEpOr0 YyryHa

3amanue Ne 13

1. Kakyro cTpykTypy nuMeeT Oemblii J03BTEKTUUEeCKUI 4yryH npu t = 20°C?
a) [T+ LIIl; 6) IT + LTI + JI*; B) JI* + LI

2. CKOJIBKO CBSI3aHHOTO YIJIEPOAA B ITOJIOBUHYATHIX 4yTr'yHaX?

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

3. Yro o3HadaroT U@ pbl, BXOIAIINE B MAPKY KOBKOTO UyTyHa?

a) coliepkaHue yriaeposia u KpeMHusi; 0) TBepAOCTh U OTHOCUTENLHOE Y/UIMHEHUE; B) TIpeel

IMPOYHOCTHU U OTHOCUTCIIBHOC YAJIMHCHHUC

3ananue Ne 14

1. Kakyto cTpykTypy numeer Oenblii 3a3BTeKTUUeCKui 4yryH npu t = 20°C?
a) IT + LIll; 6) IT + LIl + JI*; B) L] + JI*

2. Ilpu xakux ycioBusix 00pa3yercst oJIOBUHYATHIN YyryH?

a) pu U30bITKE TPadUTHU3ATOPOB U YCKOPEHHOM OXJIaKJICHHUH; 0) MpU HEIOCTaTKe rpadUuTU3aTOpOB U

YCKOPCHHOM OXJIAXKICHHUHU, B) Py HEAOCTATKE I‘pa(i)I/ITI/I?;aTOpOB n 3aMCIJICHHOM OXJIaXXKACHUU

3. Kakyto ¢hopmy umeer rpadut B BHICOKOIPOYHOM UYTr'yHE?
a) MJIaCTUHYATy10; 0) IIApOBUAHYIO; B) XJIONbEBUIHYIO

3amganue Ne 15

1. Cxonbko yriepoja coiepkar 4YyryHbl?

a) ot 2,14 o 6,67%; 6) ot 4,3 1o 6,67%:; B) ot 2,14 no 4,3%
2. Kaxkoii ¢azoBblit coctaB umeeT 6emnbiit uyryn mpu t = 800°C?
a)P+1I6)A+I;B)A+ O

3. B cepom uyryne copepxurcs 0,5% Ccsz. Kakyio oH UMeeT CTpyKTypy MEeTaJlTIN4e€CKOl OCHOBBI?

a) [T+ 11115 6) IT + @; B) 11

3amanue Ne 16

1. Kak usmensietrcst cozepkanue yriaeposia B *KHUIKOHN (aze npu NepBUYHON KpUCTaIN3aluN

J09BTEKTUYECKOTO Oenoro uyryHa?

a) YMEHbIIaeTcst; 0) yBEIMUMBAETCS; B) HE H3MEHSACTCS

2. Kakas ¢popma rpadura cnocoOCTBYET MOTYyYSHHUIO BHICOKOH MPOYHOCTH YyTryHa?
a) MIacTUHYarasi; 0) XJONbEBU/IHAS; B) IIAPOBUIHAS

3. Kakyto CTpyKTypy UMeeT OTOeNIeHHbIH YyTryH?

a) paBHOMEPHYIO 10 CEYEHUIO OTIMBKH; 0) Ha TOBEPXHOCTH — CTPYKTYpy O€J0ro 4yryHa, B
CepALIeBUHE — CTPYKTYPY CEpPOro YyryHa, B) Ha IIOBEPXHOCTU — CTPYKTYpPY CEpPOro UyryHa, B

CEpILEBUHE — CTPYKTYpy O€10ro 4yryHa

3amanue Ne 17
1. Ilpu xakoit TeMneparype oopasyercs Jiene0yput?
a) 727°C; 6) 911°C; B) 1147°C
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2. Kakyto cTpykTypy nMeeT Oenblii JOIBTEKTHYeCKU uyryH npu 750°C?
a) A + Il + JI; 6) IT + 1T + JI*; B) JI + 11|

3. Kakne xumMudeckue 371eMEHTHI CITIOCOOCTBYIOT 00pa3oBaHuIo rpadura’?
a) S; 6) Mn; B) C, Si

Ilepeuyenn J1abopaTOpHBIX padoT

No Kon-Bo
HaumenoBanue OcHallenue
/1 4acoB

[TaeBMaTnyeckuii NUTM(pOBATHHO-
MOTMPOBaJIbHBIN cTaHoK P-20FS-1-R5
1 | Makpo- u mukpoananu3 craiei (ITK-10) | Mukpockonr MUM-7 (9 1mir.) 1
Muxkpockorn ZASILACZMIKPOS-
KOPOWYtypTVO 6/20 — 6 .

Onekrponeds (Habeprepm 1280°) — 1
IIT.

Onexrponeds (Cuon 1100°) — 2 .
Onexrporneys (ITK-PK-10/12 1280°) —
L.

Tsepnomep Poxsemsa TP 5006 — 1 .

2 3akanka u ornyck (OITK-2)

7. YueOHO-MeTOAuYeCKOe 1 MH(OPMAIITMOHHOE 0O0ecnedyeHue TUCIIUIIUHBbI.

a) Ocnosenas numepamypa:
MarepuanoBeeHue. Y4eOHHK IS CTY/. BhICII. yue0. 3aBenenuii / I'. M. Bonkos, B. M. 3yeB —
M. : m3marennscTBO Akanemus, 2011, 400 c.

0) [HononnumenvHasn numepamypa:

1. MatepuanoBenenue. Y4ueOHUK 115 By30B / mox penaknueit b. H. Apzamacosa, I'. I'. Myxuna /
Apzamacos b. H., Makaposa B. 1., Myxun I'. I'. u ap. — M. : n3narenscreo MI'TY um. H. 3. bayma-
Ha, 2001, 648 c.

2. Teopus crutaBoB. Metoauueckue ykazanus / noq peaakuueit I'. M. Bonkosa — MI'TY «MA-
My, 2005.

3. Tepmuueckast o6paboTka craneil. Metoauueckue ykazanus / noa penaxuueii I'. M. Bonkosa —
MI'TY «MAMI», 2008.

4. MamHoCcTpouTeIbHbIE MaTepralibl. MeTonuueckue ykasanus / nof penakuueit I'. M. Boa-
koBa — MI'TY «MAMM», 2003.

5. Bri6op crutaBoB. Metoauueckoe nocodue / nox penaxuueii I'. M. BonkoBa — M.: MI'TY
«MAMM», 2009.

6.06vemuvie Hanomamepuanvl. Yueonoe nocooue /I'. M. Boakoe — M.: KHOPYC, 2011, 168 c.

B) IpOorpaMMHoe ofecrieyeHue U MHTePHeT-pecypchbl:

HHTepHeT-pecypchl BKIOYAOT y4eOHO-METOMUECKUE MaTepUabl B 3JIEKTPOHHOM BHJE, Ipe.-
cTaBJIeHHBIC Ha caiiTe MockoBckoro [lonurexa B pa3nene «bubanoTrexa. DIeKTPOHHBIE PECYPChI»

http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3nble yaeOHO-MeTOANYECKHE U MTHPOPMAIIMOHHbBIE MaTepHallbl MPEICTAaBICHbl Ha calfTax:

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

http://materiall.ru/

http://supermetalloved.narod.ru/12.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip
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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

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne JUCIUNINHBI.

Howmep
ayJIUTOPUHU

O6opynoBanmue

1313

Teepnomep Poksemia TP 5006 (1mT.)
[IpoexTop + 3kpan
Muxkpockormr MUM-7 (9 mit.)

1304

Mukpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mit.
Teepaomep Poksema TP 5006 (1 mt.)

Muxkpotsepaomep IIMT-3M (2 wT.)

Jlyna bpunemis — 6 .

Muxkpockon AJIbTAMMU (4 wi.)

1308

Muxkpotsepaomep [IMT-3M (1 mit.)
I[Ipecc st 3anpeccoBKU 00pa3oB

1309

NEXSYS ImageExpert™ Sample 2 [Iporpamma a1 Ka4eCTBEHHOTO aHAIM3a
M300paXeHHUI CTPYKTYpP METOJOM CPABHEHHS C STAJIOHHBIMU IIKajaMu MUKpo-
ckort Axiovert 40MAT — 1 mir.

1316

Muxkpockon AJIBTAMMU (1 mr.)
Muxkpockorr MUM-7 (1 mt.)
Teepnomep Cynep- Poxsem TKC-1M
[IpoexTtop

1307

Onexrporneys (Habeprepm 1280°) — 1 mir.

Onekrponeds (Cuon 1100°) — 2 mr.

Onextporneys ([TK-PK-10/12 1280°) —1mT.

Teepnomep «bpunemwiby Th5004 — 2 .

Teepnomep Poxsemia TP 5006 — 1 wT.

[Teusr mydensuas [IM-10 — 2 .

[MonupoBaneHbIi cTanok StruersTegraPol- 11 - 1 mir.

Otpesnoii ctanok StruersLaboton — 3 -1 .

YcTaHOBKa /7Sl TOPLIEBOM 3aKaJIKU

YcranoBka jis anekrporpasieHus Struers Lectro Pol -5. (1 mir.)
OtpesHoii ctaHok (1 mT.)

YcraHoBKa /1715 3anpeccoBKu 00pa3nos (1 mrT.)

Boast™merp — 4 wT.

®dotoanexkrpuueckuit koaopumerp KF-77

[THeBMaTH4ecKnii MIITH(OBATHHO-TIONUPOBATBHBIN cTaHOK P-20FS-1-R5

1318

[tanreHuupkyap — 15 wr.

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

Muxkpometp — 2 wrT.

Teepromep TP 5006-M — 1mit.
Tsepnomep TP5006-02 — 1miT.
Muxkpotsepaomep [IMT-3M — 1 mir.
Teepaomep TK — 1.

Muxkpockon Meram-PB1 mr.

9. MeTtoanueckne peKOMEHIALUH 1JIl CAMOCTOSTEIBLHOIH PadoThI CTYIE€HTOB

CamocrodrenbHas paboTa sIBISETCS OAHUM U3 BUAOB yUeOHBIX 3aHATHIA. Llens caMocTosATeNbHOM
paboThl — MPAKTUYECKOE YCBOEHUE CTY/IEHTAaMHU BOIPOCOB METPOJIOTUH, CTAHJAPTU3AIMH U CepTUU-
KalluM, PaCCMaTpPUBAEMBbIX B IPOLIECCE N3YUYEHUS JUCLIUIUINHBI.

37



AynuTtopHas caMoCTOsITeNIbHAs paboTa Mo AUCHUILIIMHE BBITOJIHAETCS HA YYEOHBIX 3aHATHUSIX MO
HETOCPEICTBEHHBIM PYKOBOACTBOM IpENoAaBaTes U M0 €ro 3aJaHuIo.

BueaynutopHas camocTosiTenbHasi paboTa BBIMOIHSAETCS CTYACHTOM IO 33aJaHUI0 IperojaaBare-
7151, HO 0€3 ero HEeNMOCPEACTBEHHOTO YUaCTHS

3agaum caMoCTOSITe/IbHOI PaboThI CTYIeHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOCHHE COJICP>KaHUS JUCIUILTUHBL;

- yriyOseHue coiep KaHusi U OCO3HAHME OCHOBHBIX MOHSITHH TUCIUIINHBL,

- UCIOJIb30BaHHE MaTepHualia, COOpaHHOrO U TMOJYYEHHOIO B XOJE CaMOCTOSITENbHBIX 3aHATHUI
1 3¢ (HEeKTUBHON MOATOTOBKU K SK3aMEHY.

Bujabl BHeayMTOPHOI caMOCTOSITeIbHON PadoThI:

- CAMOCTOSTEIbHOE U3YYECHHUE OTACIBHBIX TEM JUCLUIUIMHBL

- IOJrOTOBKA K JICKLIMOHHBIM 3aHATHSIM;

- IOJITOTOBKA K JJa0OpaTOPHBIM paboTaM;

- BBIIIOJIHEHUE IOMAIHUX 3aJaHUN 110 3aKPEIUICHUIO TEM;

- BBIIIOJIHEHUE JIOMAIHUX 33JaHUH 110 PEIICHUIO TUIIMYHBIX 3a/1a4 U YIIPaXKHEHU;

- cOCTaBJIEHUE U 0(OpMIICHHE JOKIIAI0B U pedepaToB MO OTACIbHBIM TeEMaM IPOrPaMMBI;
- Hay4HO-MCCIe0BaTeIbCcKas padoTa CTYACHTOB;

- Y4aCTHE B TEMAaTUYECKUX AUCKYCCUSAX, OJMMIINAIAX.

Jlisi BBINOJIHEHMSI JIIOOOTO BU/IA CaMOCTOSATENIbHOW paboThl HEOOXOAMMO MPOWTH CleAyroIIne
JTarbl:

- ONpeIeIeHNE 1IeJI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys 03HaBaTeJIbHOM 3a/auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp aJIeKBaTHOTO criocoba JefCTBUS, BEAYIIETO K PEIICHUIO 3a/1a4U;

- IUTAHUPOBaHHUe PabOoThI (CAMOCTOSTENFHON WM C TOMOIIBIO MIPEToIaBaTeNsl) Hajl 3aJaHHEM;

- OCYIIECTBJIEHUE B MPOIIECCE BBINOJIHEHUS CaMOCTOSITENIbHON pabOThl CaMOKOHTPOJIA (TIpoMe-
’KYTOYHOT'O M KOHEUHOT'0) Pe3yJIbTaTOB PabOThl U KOPPEKTUPOBKA BINOJIHEHUS pabOTHI;

- pednekcusi;

- Ipe3eHTaus paboThl.

Bonpockl, BBIHOCHMBbIE HA CAMOCTOSITEIbLHYIO padoTy

KoHcTpyKinoHHast MpOYHOCTh U MeToIbI €€ orienku (OITK- 2)

- Amopodusie metasuisl (ITK- 25)

- TepmorutacTuuHbie U TepMopeakTuBHbie monumeps (ITK- 25)

- Jlmarpamma coctosiaust xesne3o-rpaput (ITK- 26)

- JlerupoBanHble uyryHbl. Texuuueckue TpedoBanus st ayryHoB o ['OCT (ITK- 26)

- OcraTouHble HaNPSHKCHUS, UX BIUSHHUE HAa yCTAIOCTHYIO podHocTh(I1K- 1)

- TepmoxuHeTHueckue nuarpammel npeBpamienus: aycrenuta (I1K- 10)

- Crapenue cranu . aycrenura (OITK- 2)

- Cranu ¢ NOHMKXEHHON M PErVIaMEHTUPOBAHHOM MIPOKAIMBAEMOCTBIO Il IOBEPXHOCTHOW 3aKaJIKU
aycrenura (OI1K- 2)

- Juddysnonnas meramnuzanus. CriocoObl MeTaIIM3aMy U obsacTu npuMeHenus aycrenuta (I1K-
1)

- WwmnuanTanus nonos aycrenuta (I1K- 26)

- CrutaBsl ¢ 33JlaHHBIME yIIPYTUMHE cBoMicTBaMu aycreHuta (OITK- 2)

- CnuaBbl C aHOMaJILHBIM TEIJIOBBIM pacuiupenneM aycrenuta (OITK- 2)
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- TexHuueckas kepamuka. BiusHue BOJOKHUCTBIX HAMOJHUTEIEH Ha TEPMONPOYHOCTH KEPAMHUKHU
aycrenura (I[1K- 10)

- ABroMoOuibHBIC cTekTa. CTEKIOKpHCTAIIHUECKHEe MaTepuaisl (cutasuisl) ayctennta (ITK- 10)

- @yHkuuoHanbHbIe HaHOMaTepHuaisl. HaHoMmaTtepuainsl cemeiictBa gysmiepenos aycrenura (OITK-
2)

-  MexaHu3anus U aBTOMaTU3aIUs MPOIECCOB TEPMUUYECKONH 00pabOTKH, MEpHl IO OXpaHe TPyAa B
TepMuYeckux mexax aycrenura (ITK- 25)

10. MeToauuyecKue PECKOMEHIAINHA AJIA NIpenoaaBaTeis

OcCHOBHOE BHUMaHHUE NpPU U3YUYEHUHU AUCLUILIIMHBI «MarepualoBeIcHUE U KOHCTPYKLMOHHbIE
MaTepHaibl A HePTEera3zoBoro 000pyA0BaHUs» CIEAYeT YAEIATh U3YUYEHUIO COCTaBa, CTPYKTYphI U
CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U HEMETAJUNINYECKUX MATEpPHAIOB; OCBOCHHUIO OCHOB TEpMUYE-
CKOM, XMMHMKO-TEPMHUECKON M TEPMOMEXaHUYECKOH 00pabOTKH, METOJIOB CTAHJAPTHBIX HCIIBITAHUMN
10 OIpEENICHUI0 (PU3UKO-MEXaHHUECKUX CBOMCTB M TEXHOJOTMYECKHUX MOKA3aTelel HMCIIOJIb3YeMbIX
MaTEPUAJIOB U FOTOBBIX U3JEIIHH.

Teopernueckoe M3yueHUE OCHOBHBIX BOIPOCOB pa3JelOB JUCLUIUIMHBI JTOJKHO 3aBEPIIATHCS
MPaKTUYECKOU paboTOi.

JUiga akTUBU3aLMK y4eOHOro Ipolecca IpU U3yYE€HUU TUCHUILIMHBL 3PPEKTUBHO NPUMEHEHUE
IIPE3EeHTALMH 0 PA3JIMYHBIM TEMaM JIEKIIMHA U 1JabOpaTOPHBIX padoT.

Jliig mpoBeieHUs 3aHATUH 10 AUCLUILIIMHE UCIIONB3YIOTCS CPEeICTBA O0OYUEHHUS:

- yueOHUKH, UHPOpPMaLIMOHHBIE pecypchl HTepHeTa;

- CIIpaBOYHBIE MaTEPUaJIbl U HOPMATUBHO-TEXHUYECKAsl JOKYMEHTALUS;

- METOJIMUECKUE YKa3aHUs /sl BHIIOJIHEHUS J1aOOpaTOPHBIX padoT.

HporpaMMa COCTaBJICHA B COOTBCTCTBHUHU C CDGI[epaJ'IBHBIM rocyaapCTBCHHbIM O6paSOBaT€J'IBHBIM CTaH-

JApTOM BBICIIIETO 0Opa30BaHUS IO HAINPaBICHUIO MOATOTOBKH OakanaBpoB 21.03.01 «Hedrerazosoe
AeJ0».
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http://pandia.ru/text/category/laboratornie_raboti/

[Tpunoxxenue 3

CTpykTypa H coep:kaHMe TMCHUILIUHBI « MaTepuanoBeeHle U KOHCTPYKIIMOHHBIE MaTepUAIIbI 17151 HeTera3oBoro o0opy10BaHUsD»
no HanpaBJjeHuio noaroroBku 21.03.01 «Hedrerazosoe ae10», (6akanasp)

Paznen

Cemectp

Henens ceMeECTpa

Bupl yueOHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO PadoTy CTy/IeH-
TOB U TPYIOEMKOCTh B 4acax

Bunsl camoctosiTennbHON paboTHI CTY-
JICHTOB

®dopmbI aTTe-
CTaluu

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

KP | KII | PIP Peo. K/P

1. DU3NKO-MeXaHNYEeCKHE
cBOlicTBa MaTepUaJIOB.  Bseoouas
yacmeo. Cmpoenue mMamepuanos.
OcHosHble  nousamus 0  CBOUCMBAX
mMamepuanos. Amomno-
KPUCMAIIUYEeCKoe CMmpoeHue Memauios,
usomponusi, AHU30MPONUS,
keazuuzomponusi. Ilymu  nosviuienus
npournocmu memannos. Kpucmannuzayus
MEMAL08 NEPEULHASL U 6MOPULHASL

2. Jlabopamopnas paboma
«Makpo- 1 MUKpOaHaJIN3 CTAIEU»»

3. Teopusi cniasoB. [lonamusa o
CNasax. Teepovie pacmeopwl,
MmexanudvecKkue cmecu, xumudeckue
coedunenus. Juazpamma  cocmosHus
Jceneso-yemenmum.  Xapaxmepucmuxu

KOMNOHEHMO8. CmpykmypHvie
cocmasnsawue u @azvl Ha ouazpamme
Jlcene30-yemeHmum. Knaccugpurayus

cmaneti no cnocoby npouzso0cmaa,
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HasHaueHuro u Kavecmsy. Mapkuposka
yenepooucmulx — cmaneil.  Qyeymvr ¢
epagumom, norosuHwamvle U Oevle.
Cmpykmypa, ceolicmaa, obracmu
NpUMEHeHUss U Memoobl  NOJVYeHUs.
cepviX, KOBKUX U  BbICOKONPOUHBIX
yyeyno8. Mapkupoeka uyeyHos.

4. Cemunapckoe 3anamue
« YTIICPOIUCTBIE CTAIIH

16

S. Cemunapckoe 3anamue
«Uyrynsn»

16

6. Teopuss Tepmuyeckoii odpadoT-
KH. Buowl mepmuuecxoii obpabomxu
cmaneti. Ilpespawenus npu Hacpege
cmanu. Ilepeepes u nepeoicoe. Ilpespa-
weHue aycmeHuma npu HenpepvieHoOM
oxnascoenuu. uazpamma uzomepmue-
cK020 npespawenus aycmenuma. Ilpe-
epaujeHue npu omnycke, CmMpykmypa u
ceoucmea cmaiu npu omnycke. llpoka-
JIUBAEMOCMb U 3AKATIUBAEMOCHb CINAIIU.

1. Jlabopamopnas paboma «3akanka u
OTITYCK»

16

8. KoHCTpyKIMOHHbBIE JIETHPOBAHHbIE
cranu. Dasvl, obpazyemvie necupyrouu-
MU dneMeHmamu 8 cmansax. Bausnue ne-
SUPVIOUUX INEMEHMO8 HA NOTUMOPPUIM
Jcenesa, Ha ceolcmea Geppuma u
aycmenuma. QOcobennocmu mepmude-
CKOU  00pabomKu 1ecupoB8aHHbIX CMa-
neu. Knaccugpuxayus, mapxupoexa, Oe-
Gexmul 1ecupo8anubix cmanel.

9. CemuHapCKoe 3aramue ((HGPI/IpOBaH-

16
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HBIC CTAaJIN»

12. IlBeTHBIE MeTAJLUIbI M CILIABBI.
Meow u ee ceoticmea. Jlamynu, 6poH3bi,
6abbumol. Anromunull u e2o ceolcmad.
Jlumetinvle  anromunuesvie  CNIAGHI,
obracmu  npumenenusi.  /J{IOpanomuH,
cocmas, pedcum mepmMu4ecKoul
obpabomku, ceoticmaa, obracmu
nPUMEHeHUsL. Maenuesole CNIAeGH.
Tuman u e2o cniasol.

10. Cemunapckoe 3ansamue «llBeTHbIE
CIJIaBBI»

16

11. KoMmno3uIHOHHbIe MAaTepPHAJIBI.
Knaccugpuxayusa KOMNO3UYUOHBIX
Mamepuanos. Komnosumei c
Memaniuyeckoll mampuyeu.
Hucnepcnoynpounennvie

KOMNO3UYUOHHbBLE mMamepuansi.
Bonoxnucmuoie KOMNO3UYUOHHbLE
mMamepuansi. Ilopowrxosvie
KOMNO3UYUOHHbLE Mamepuansl
(kepmemst). Komnosumsei ¢ noaumeproti
mampuyetl. Komnoszumui c
Kepamudeckou U CMeKIsIHHOU Mampuyeu.
Ilpumenenue KOMHO3UYUOHHBIX
mMamepuanog 8 asmomoOUnIeCmpoeHuu.
Hanomamepuarnur. Cmpyxmypa,
ceoticmea, npumeHeHue.

Hroro

108
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