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Размещенное изображение


1. Ilean ocBOeHUs AU CHUILIMHBI

K 0CHOBHBIM 1IeJIIM OCBOCHHS JUCLHMITIIMHBI ((MaTepI/IaJ'IOBCI[eHI/IC N TCXHOJOI'usA KOHCTPYKIMOHHBIX
MaTCpuajaoB» CICAYCT OTHCCTU:

- MOATOTOBKA CTY/ICHTA K JACSITEIbHOCTU B COOTBETCTBUU C KBATHU(PUKAITMOHHON XapaKTEPUCTUKOH 1O
HaIlPaBJICHUIO;
- MIO3HAHUE MIPUPOJIBI U CBOWCTB MaTEPHAaJIOB, a TAK)KE METOJIOB UX YIPOUYHEHHU il Hanboee r¢ek-
TUBHOT'O MCIIOJIb30BaHMSI B TEXHUKE.

K ocHOBHBIM 3a1a4uaM OCBOCHMS AUCIUIUIMHBI «MaTepraloBeIeHUE U TEXHOJIOTHUSI KOHCTPYK-
LIMOHHBIX MAaTEPUAIIOB) CIENYET OTHECTHU:

- U3y4YeHUE OCHOBHBIX MOHATUN, TEPMUHOB U OIpPEeICHUI B 001aCTH KOHCTPYKLIIMOHHBIX, UH-
CTPYMEHTAJILHBIX U ()YHKIIMOHAJIBLHBIX MaTepHaJIOB (MapKHPOBKA, CTPYKTYpa, CBOWCTBA);

- U3y4YEHHUE COCTABA, CTPYKTYPhI U CBOMCTB COBPEMEHHBIX METAIINYECKUX U HEMETAJUIMYECKUX

MaTepUaos;

- OCBOCHHE OCHOB TEPMHUYECKOH, XUMUKO-TEPMUUECKON U TEPMOMEXAHNYECKOI 00paboTKH;

- OCBOCHHE BHJIOB Pa3yHpOUHSIONICH U YIPOUHSIOUIeH 00paboTKH (OTKUT, HOpMaJIH3alus, 3a-
KaJIka, OTIIYCK, IIEMEHTalUs U Jp.);

- u3y4eHue (hpu3n4ecKor CyIIHOCTH SIBJICHUH, MPOUCXOSAIINX B MAaTepHaliaX B YCIOBUSAX MTPOU3-
BOJICTBA U SKCILTyaTalNH;

- OCBOEHHE OCHOBHBIX CBA3€H MEX1y CTPOCHHEM MATEpUAJIOB U UX CBOWCTBAMHU (TBEPAOCTHIO,
MIPOYHOCTHIO, U3BHOCOCTOMKOCTBIO, MJIACTUYHOCTBIO U . );

- U3yueHHe OO0JIACTH MPUMEHEHHUS PA3IMYHBIX COBPEMEHHBIX MATEPUAJIOB JUIS M3TOTOBJICHHUS
MPOAYKIINH

2. MecTto nucuumiunbl B cTpykrype OOII 6akanaBpuara

Juctuminaa «MatepuanioBe/IeHHe U TEXHOIOTHSI KOHCTPYKIIMOHHBIX MaTepUaIoB) OTHOCUTCS

K 9YuCITy Ipo(heCCHOHANTBHBIX YUeOHBIX JUCIUIUTHH 0a3oBoi yacTh (biok 1.1) ocHOBHOM 00pa3oBaTelb-
HOM MporpaMmMbl OakajiaBpuaTa.

«MarepuanoBeieHHe U TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTepUaioBy» B3aUMOCBS3aHa JIOTHYECKU
U COJIEPKATEIHbHO-METOUYECKU CO CIECAYIOUUMHU JUCIUIUTMHAMU U nipakTukamu OOIT:

— Ousmka;

— XUMHUS;

- Maremaruka,;

- Teopernueckast MmexaHuUKa.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs M0 IMCHUIINHE (MOIYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMH pPe3yJIbTATAMU OCBOCHUA 00pa3oBaTeib-

HOM NPOrpaMmbl

B pesynbrare oCBOCHHS NUCHHUIUTHHBI (MOIYIs) y oO0yuaronmxcs GOpMHUPYIOTCS CIEIyIOIIHe
KOMITETCHITMH U JOJKHBI OBITh TOCTUTHYTHI CJICIYIONINE PE3YIbTaThl 00yUEHHs Kak dTan (opMupoBa-
HUSL COOTBETCTBYIOIINX KOMNEMEHYULL:



B pe3ynbTaTe ocBOCHUSs

Kox xomme- | oOpa3oBarenbHOl po- | [lepeueHs miiaHUpyeMbIX pe3yJabTaTOB O0YUECHHUS IO TUC-
TEHIMHA IpaMMBbI 00yYaIOITHICS LUIUINHE
JIOJKEH 001a/1aTh
OIIK-4 CIIOCOOCH  YYHUTHIBAThH | 3HATH: -CTPOSHUE METAIJIOB M CIUIABOB M WX BIUSHUE HA

CBOICTBa KOHCTPYKIIU-
OHHBIX MAaTepHaJiOB B
TEIUIOTEXHUYECKUX pac-
4yeTax C y4eToM JHMHa-
MUYECKHUX U TEIUIOBBIX
Harpy3ok

CBOMCTBA;

- MEXaHWYECKHE CBOMCTBA MaTEpPHAJIOB M CIIOCOOBI HX
ONpEIETCHUS;

- BJIMSIHAE COCTaBa CTaJIel U CIUIaBOB Ha (a30BbIe MPeBpa-
LIEHUS [TPU HATPEBAHUM U OXJIAXKJCHUU;

- OCHOBHBIE BUJIbI TEPMHUYECKON 00OPaOOTKHU U MX BIUSHUE
Ha CBOMCTBA CTaJed U CIUIABOB;

- METO/bl TIOBEPXHOCTHOI'O YNPOUYHEHUS CTaJlel U cIlia-
BOB;

- KJIJaCCH(PMKALIMIO U CBOMCTBA JIETUPOBAHHBIX CTAJICH;

- 0COOCHHOCTH CTPOEHHS U CBOMCTBA LIBETHHIX METAJUIOB
U CIUIaBOB (Ha OCHOBE aJOMUHUS, TUTAHA, MEJIN);

- CTPOCHHE U CBOMCTBA TYTrOIUIABKMX METAJIOB U UX CIUIA-
BOB;

- CTPOEHUE U CBOMCTBA METAJUIOKEPAMHUYECKHUX CILJIABOB;
- BJIMSIHME COCTaBa U CTPOECHMSI IUIACTMACC U PE3UH Ha UX
CBOMCTBA;

- 0COOCHHOCTH MEXaHHYECKHUX CBOMCTB IJIACTMACC M pe-
3MH U UX OCHOBHBIE OTJIMYMS OT METAUIMYECKUX KOH-
CTPYKLMOHHBIX MaTE€PHUAJIOB;

- XapaKTepUCTUKHU, KIACCU(PUKAIIUIO CBONCTBA KOMIIO3H-
LIMOHHBIX MAaTEPHUAJIOB;

- KpUTEpUU BBIOOpA KOHCTPYKLIMOHHBIX MaTEpUajOB C
y4eTOM OCOOEHHOCTEH SKCIUTyaTallud COOpY>KEHH, Ma-
UIMH U 000pyA0BaHUS.

yMeTb:- 00OOCHOBBIBaTh BHIOOpP KOHCTPYKIIMOHHBIX MaTe-
pHUasioB Ipu pa3zpaboTKe U3AeTUN MAIIMHOCTPOCHHUS,;

- 000CHOBBIBaTh BBHIOODP pallMOHAIBHBIX METOJIOB TEPMH-
4yeckoil 00pabOTKM U YNPOYHEHUS], TOBBIIIEHHUS] U3HOCO-
CTOMKOCTH ¥ KOPPO3UOHHOM CTOMKOCTH CTaJIEN U CIIJIABOB;
- MPOBOJUTH AHAINU3 TEXHUYECKOTO COCTOSIHUS paziuy-
HBIX J€TajJeil METaJUIOKOHCTPYKIUH;

BJIaJIeTh:- COBPEMEHHBIMH NPUHLHUIIAMU BbIOOpAa KOH-
CTPYKLMOHHBIX MaTEPHUAJIOB;

- METOJIMKON pa3pabOTKU TEXHOJOTUYECKUX IMPOIECCOB,
TEPMUYECKOH 00pabOTKM CTald U MHUKPOCTPYKTYpPHOTO
aHaIu3a;

- METOJlaMU TPHUAAHHUA KOHCTPYKLIMOHHBIM MaTepHhajiam
HE0OXOIUMBIX CBOMCTB MPHU MPOESKTUPOBAHUH, U3TOTOBJIE-
HUU U IKCIUTyaTalluy U3AEIUNA MAIlIMHOCTPOEHHUS.




4. CTpyKTYypa U coAepKaHUe TUCHHUIINHBI

OO01mas Tpy10eMKOCTh JUCIUILTHHBI COCTABISET 3 3aUeTHbIC eAHMUIIEL, T.¢. 108 akanemudeckux
yaca (13 HuX 72 9aca — caMOCTOSITeNIbHasi paboTa CTYJCHTOB).

Paznensl mucuurinabl «MaTepuanoBeleHHe W TEXHOJOTHSI KOHCTPYKIIMOHHBIX MaTEepPHAIIOB)
M3y4aroTcs Ha EPBOM Kypce.

Bropoii cemecTp: neknun — 184acos, maboparopHbie paboTel — 18 yacoB, ¢dopMa KOHTPOIS —
9K3aMEH.

CrtpyKTypa 1 cofiep:KaHue JUCIUILTUHBI « MaTepruaaoBeIeHUE U TEXHOIOT S KOHCTPYKITMOHHBIX
MaTepHajIoBy» MO CPOKaM U BUJaM paboThl oTpaxkeHsl B [Ipunoxenun 3.

Coaep:xkaHue pa3ieioB JUCUUIINHBI.

Bsoonas wacmo
3HaueHue U 3aja4n Kypca MaTepuanoBeIeHUe W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTEpPHAIOB.
Ponp maTepuanioB B COBPEMEHHOH TexHHMKe. KpUTepuu OICHKHM M BBIOOpa MaTepuajioB. PaOoThI
OTCUYECTBEHHBIX M COBPEMEHHBIX YYCHBIX B OOJIACTH MaTepHANIOBEICHUs. MarephaloBeJICHHEe, KaK
HayKa, U3y4Yarollas CBOWMCTBA MaTEPHAJIOB B CBSI3W C MX COCTaBOM M cTpoeHueM. Kiaccubukanus
MaTepHaloB.

Dusuxo-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos

OcCHOBHBIE MOHATHS O CBOWCTBaX MarepuaioB. TBeplOCTb, MEXaHHYECKHE CBOMCTBA,
oIpeziesiieMble IIPU CTATUYECKOM PacTSKEHUU, YJapHas BA3KOCTb. SIBJIEHNE XJIaAHOJIOMKOCTH.
YcTanocte Marepuanos, Mpesien BHIHOCIUBOCTU. MI3HOCOCTOMKOCTb. XPYIKOE U BSI3KOE pa3pylleHHE.
Pabota 3apoxaeHus 1 pacpocTpaneHus TpeHbl. [IoHATHEe 0 KOHCTPYKIMOHHOM MPOYHOCTH.

Tumnsl cBsi3el B TBEPABIX TeNax. MeTalIMuecKuil TUII CBSI3U. ATOMHO-KPUCTAIIMYECKOE CTPOEHHE
MeTayioB. THUIBI KPUCTAJUIMUECKUX PELIETOK, UX XApAaKTEPUCTUKH (TapameTp, KOOPAMHALMOHHOE
YHCIIO0, MIOTHOCTh YIMAKOBKM), M30TPOMNHUS, aHU30TPOMNUs, KBa3uM30Tponus. TodyeuHsle, TUHEHHbIE U
MTOBEPXHOCTHBIE J1e(DEKThI, CTPOCHUE PEaJbHBIX METAJUIOB U CIIABOB (BaKaHCHH, JUCIOKAINHU, OJIOKU
MO3aMKH, TPaHUIbl 3epHa). TeopeTndeckas 1 peajibHasi IPOYHOCTh METAIIIOB, BIMsHUE nedekToB. [Tytn
MOBBILIEHUS IPOYHOCTH METAJIOB.

Kpucrannuzanus MeTauioB NepBUYHAs U BTOpUYHAasA. TepMOAMHAMUYECKHE OCHOBBI (Pa30BbIX
npeBpaieHnii. KpuBble oXiTaKAeHUs, CTEMEHb MEepeOXJIakIeHHs, (GaKTOPHl, BIUSIONINE HA MPOIECC
KPUCTAJUIN3AlUH, CBSI3b MEXAY CTENEHbIO NEePeoXJIaXJEHUs, YUCIOM LIEHTPOB KPUCTAJUIM3ALUU U
CKOPOCTBIO poCTa KpUCTAUIOB. Benuumna 3epHa. MoauduuupoBaHue KHIKOTO MeTasua.
[TonumopdHubIe mpeBpalieHus.

Teopus cnnagos

[Tonsitust o crutaBax. OmpeneneHre TEPMUHOB: CIUIaB, CUCTeMa, KOMIIOHEHT, ¢aza. TBepibie
pacTBOPbI, MEXaHUYECKUE CMECU, XUMHUECKHUE COeAUHEHMS. [lnarpaMMbl COCTOSIHUS IBOMHBIX CIIJIaBOB,
METOJbl HUX MOCTpoeHHus. Jluarpamma COCTOSIHUS NPHU IOJHOM HEPACTBOPUMOCTH KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUH, C OTPAHUYEHHOW OJTHOCTOPOHHEN pacTBOPUMOCTHIO. OmpeeneHne XMMUYECKOro
coctaBa (a3 mpU HUCHONB30BAaHWU TIpaBHWJIA KOHIEHTpanui. JluarpamMma COCTOSHUSI C TIOJHOU
pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM COCTOSIHMU. JI€HIpUTHAS JIMKBAIMs B TBEPJbIX pACTBOpPAX.
[IpaBuno da3. uarpamma COCTOSHUSI CUCTEM C TIPEBPAIICHHEM B TBEPJOM COCTOSHHUH (YaCTUYIHBIN U
MOJTHBIA pacmajg OTPaHWYCHHOTO TBEPJOTO PacTBOpA, IBTEKTOMIAHOE TpeBpaimieHue). CBs3b MEXIy
CTPYKTYpO# CIUIaBa, ONPEAEIIIEMON IO JuarpaMMe COCTOSIHMS M CBOWCTBaM cruiaBa. [[uarpamma
COCTOSIHMSI JK€JI€30-LIEMEHTUT. XapaKTePUCTUKH KOMIIOHEHTOB.
CrtpyKkTypHBIE cOocTaBmstonIre u Pa3pl HA AUATPaMMe Kene30-1eMeHTUT. CYITHOCTh ABTEKTUIECKOTO U
9BTEKTOMIHOTO MpeBpaleHuil. [IpuMenenue mpaBuiia KOHLEHTpAaUUi U mnpaBuia ¢a3 Ha AUarpaMmMe
KEJEe30-1[EMEHTHUT.



Brusiaue yrieponia ¥ MOCTOSIHHBIX MpUMece Ha cBoicTBa cranu. Kmaccudukamnus craned mo
cnoco0y MpOM3BOJCTBA, HA3HAUYECHHUIO M KayecTBY. MapKuUpOBKa YIIEpOAUCTHIX crajeid. JlucroBbie
CTaJI JIJIs1 XOJIOTHOM IITaMIIOBKH, aBTOHOMHBIE cTalid. OCHOBHBIE TeXxHUUYeckue TpedoBanus mo ['OCT
IIA CTaJICH.

UyryHsl ¢ rpaduTOM, MMOJIOBUHYATHIE U Oelnble. BiusHue ckopocTr 0XJIaXIeHUS U XUMHUYECKOT0
coCTaBa YyryHa Ha CTpyKTypy. Otoen uyryHoB. CTpyKTypa, CBOMCTBA, 00JIACTH MPUMEHEHUS U METOIbI
MOJIyYEHUS CEePhIX, KOBKUX U BBICOKOIIPOUYHBIX YyT'YHOB. MapKupoBKa 4YyT'yHOB.

Haxknén u pexkpucmannuzayus
Bnusnue mnnactuyeckoit JegopMmanuu Ha CTPYKTYpPY M CBOMCTBa MeETalIoB. MexaHH3M
IJIaCTUYECKOM ehopMaliii MOHO-M MOJIMKPUCTAIIOB. Pa3MHOXkeHNE TUCIOKaui U MIaCTUYECKOM
nepopmanuu. Haknén apoGbio, o6paboTka ponukamu. IIpruMeHeHHe MOBEpXHOCTHOIO Hakiena B
MatmHocTpoeHud. Bosspar, nonuronuszanus. [lepBuunas u coOuparenbHas peKpUCTAIUIM3ALUS.
XomnoaHast 1 ropsyas nepopmanus. Tepmomexannueckas ooOpaboTKa.

Tepfmmecmm U XuUMuKo-mepmuueckan 06])060”’"(’(1

Teopus mepmuueckoti obpadbomku

Buner Tepmuueckoit o0paboTku craneit. I[IpeBpamienuss mpu HarpeBe cranu. Poct 3epHa
ayCTCHHUTA, HACIECACTBEHHOE U ACHUCTBUTENBHOE 3¢pHO B cranu. Ileperpes u nepexor. Ilpespamenue
ayCTEHHUTA IPY HENPEPBIBHOM OXJIAXKJICHHUH. JlMarpaMMa M30T€pPMUYECKOTIO IPEBPALLICHHS ayCTEHUTA.
[lepnutHoe mpeBpaiieHue. MapTeHCUTHOE mpeBpalieHue U ero ocoOeHHocTH. IlpeBpamienue npu
OTIIyCKE, CTPYKTYypa U CBOMCTBA CTaju Ipu otmycke. OtmyckHas xpynkocts I u I pona.

[IpokanuBaeMOCTh M 3aKaJUBAaEMOCTb CTaJld, (AKTOPHI BIUSIOMIME HA MPOKATMBAEMOCTH!
BJIUSIHUE JIETUPYIOLIUX JJEMEHTOB, pa3Mepa 3€pHa ayCTEHWTa, HEPAaCTBOPUMBIX KapOUAOB H
BKJIFOYEHUH. MeToIuKa ONpeAesIeHlst KpUTUYECKOr0 IMaMETpa [0 AuarpaMMe IpoKaIuBaeMOCTH.

Texnonoeus mepmuueckou 06pabomru

OO0mas xapakTepUCTHUKa TMPOIECCOB TepMuueckor oOpabotkm. Omxur I poma 6e3 ¢aszoBoi
MepeKpUcTaIn3auu. PexxuM oTKHUra pekpacTain3aliu.

Orxur Il poma ¢ da3oBoil mepeKpucTaUIM3AMEH: I YIydIleHus: o0pabaThiBaeMOCTH, IS
n3MmenpueHus 3epHa. Chepouauzanms, OTKUT — TOMOTCHHU3AIHS, HOPMaU3aIlus.
N3oTepMuYecKuil OTHKUT.

3akanka cranu. OCHOBHBIC TTapaMeTpPhI Mpollecca: TeMIIEpaTypa HarpeBa, NIUTeIbHOCTh HArpeBa,
CKOpOCTh oxJaxaeHuss. OCHOBHBIE TpeOOBaHUS K 3aKaJOYHBIM cpefaM. MeTOobl 3aKalKH: TpocTas,
MpephIBUCTAsl, CTymeHuyaTas © u3oTepmuueckas. JlepexTsl 3akanku: oOpa3oBaHHE TpEIIWH,
nedopMarusi, OKHCICHUE H 00€3yTIIepOKUBaHNE TIOBEPXHOCTH, METOIBI OOPHOBI ¢ HUMHU.

OcHOBHBIE TTapaMeTPBhI MPOLIECCOB OTITYCKa YTIAEPOAUCTHIX U JIETUPOBAHHBIX cTajeil. OOpaboTka
X0J10/T0OM. BiusiHue 3aKaiiku ¥ OTITyCKa Ha MEXaHUYECKHE CBOMCTBA CTATU. Y TyUYIICHHE CTaJIH.

[ToBepxHOCTHAs 3aKalika, BUIbI U 001aCTH TPUMEHEHUS.

Xumuko-mepmuyeckas 00pabomka

®u3nuecKue OCHOBBI XMMHUKO-TEPMHUIECKON 00paboTkH, moHATHE 0 Kodhduruente nuddy3un.
LlemeHTanus, peXUMbl HACBHIIICHUS M TOCIEIYIOUIMX TEePMHUYECKOH 0OpabOTKH YTIIEpOJUCTBIX U
JIETUPOBAHHBIX CTaliel, BHIBI Mpolecca, 00IacTH MpuMeHeHns. HuTpolieMeHTamus, BUIBI IpoIecca,
peKUMBI, o0nacTH mpuMeHeHus. llpumeHeHue aTMmocdep C aBTOMATHYECKHUM PpEryJIHpPOBaHUEM
MOTEHIIMaja yriepoja JIjs mpolecca HeMEeHTAllui U HUTPOLIEMEHTAIIUH.

AzotupoBanue ctanu. Ctanu A a30TUPOBAHUSA, PEKUMbI X TEPMUUYECKONH 00pabOTKH, 00JIaCTH
npuMeHeHus mnpoiiecca. [Ipoliecc HU3KOTEMIIEPATYpPHOrO Tra3oBOTO0 M JKUIKOTO a30THUPOBAHUS, HX
0COOEHHOCTH U 00JIACTH MTPUMEHEHHS.

HoBble MeTO1bI XUMHKO-TEepMUUYECKON 00paboTKu. JIazepHOE IerupoBanue.



Koucmpykuuounble U UHCMPDYMERMA/IbHblIE Mamepuaibl

Koncmpykyuonnvie necuposarnnvie cmanu 006uje2o Ha3HAYEHUsL.

®a3bl, 00pazyeMble JETUPYIOMIUMH 3JIEMEHTAMH B CTANISAX. BIMsiHNME Ierupyommx 31eMeHTOB Ha
NOJUMOP(U3M JKelne3a, Ha CBOMCTBA (eppuTa M ayCTeHUTA. BiusHHE JErupyromux 3J€MEHTOB Ha
KMHETUKY HW30TEpMUYECKOr0 IpPEBpAIllEHUsl ayCcTeHUTa. BilMsHUE JErupyoUMX 3JIEMEHTOB Ha
MapTEHCUTHOE IPEBPALLEHUE U INPEBPALEHUE NpU OTIycKe. OCHOBBI PAalMOHAJIBHOTO JIETUPOBAHMS
CTali W POJIb OTHCIBHBIX JIETUPYIOMMX 31eMEHTOB. OCOOCHHOCTHM TEPMHUYECKOW  00pabOTKH
JIETUPOBAHHBIX CTAJICH.

Knaccudukamus nerupoBaHHbIX CTajlell MO CTPYKType B HOPMAJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mite). MapkupoBKa JIETUPOBAHHBIX CTajied, WX MpEeUMYyLIecCTBa IO CPaBHEHHUIO C
yraepogucteiMi. JledekTsl jerupoBaHHbIX cTaneil (mmdepHbt u3M0M, (IIOKEHBI, OTIYCKHas
XpynKocTh). OCHOBHbIE TPeOOBAHUS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTajsm o ['OCT.

Huempymenmanvuvie mamepuanul

HNHcTpyMEHTANIBHBIE YIVIEPOUCTBIE U JIETUPOBAHHbBIE CTAJIM JIJIS PEKYILEr0 MHCTPYMEHTA, COCTaB,
MapKupoOBKa, TepMHUecKas 00paboTka u 001aCTH IPUMEHEHUSI.

BricTpopexymias cranb, cOCTaB, CBOWCTBa. PexxuMbl TepMuueckoil o0paOoTku, o06sacTu
npumenenus. OcaoBuble TpeboBanus o ['OCT k cramam st pexyIero HHCTPYMEHTA.

HltammnoBele CcTanu A XOJOAHOTO U ropsiuero aedopmupoBanus crand. Cranmum s
MU3MEPUTEIBHOTO UHCTPYMEHTA.

TBepble NOPOIIKOBBIE CIUIABHI ISl PEXKYILEr0 HHCTPYMEHTA.

Kepamuka. CBepXxTBEpable MaTepUabl.

Cmanu u cnnagvl ¢ 0codbiMu C80UCMEAMU

Bricokonpounble cTamu. MapTeHCUTHO-CTApEIOIUe KOHCTPYKIMOHHBIE CTalM, MX COCTaB,
peXUMBbI 00paOOTKHU M 00JIaCTH MPUMEHEHUS.

CrunaBbl ¢ 0000 BBICOKOM M3HOCOCTOMKOCTBIO, COCTAaB, MapKHPOBKA, TePMHUUECKasi 00paboTKa 1
o0JacTu MpUMEHEHHUS.

HepykaBeromue XpoOMHCTbIE W XPOMOHHUKEJIEBBIE CTaJld, COCTaB, MAapKUPOBKA, TE€pMUYECKas
o0paboTka 1 00J1acT MPUMEHEHUSI.

XKaponpounsle ctanu u cruaBel. OCOOGHHOCTH MOBEACHUS CTal NPU HArpys3kax B 00JIaCTH
BBICOKHMX TEMIIEpaTyp, Ipeien JIUTENbHON MPOYHOCTH, MPeIe MoyI3y4yecTH. TUIoBbIe CIUIaBbl, COCTAB,
CTPYKTYpa, TepM0o0OpaboTKa, CBOMCTBA U 00JIACTH TPUMEHEHHUS.

CruiaBbl ¢ 3a1TaHHBIMH (PU3WIECKIMHU CBOHCTBaMU. MarHUTOMSITKHE M MAaTHUTOTBEP/IbIC CIUIABHI.

L]eemnvie memannvl u cniaswl

Menn u ee cBoiicTBa. JlaTyHU, OPOH3BI OJIOBSIHUCTHIE, KDEMHUCTBIE, aTIOMUHUEBEIE, OEPUILIOBBIC;
coctaB, oOmactu mpumeHeHus. CIiaBpl CBUHIIA M 0JioBa. baOOWTHI, CBHUHIIOBHCTHIE OpOH3HI,
AJTIOMUHUEBBIE MOJIIUITHUKOBBIE CIUIaBbI JJIs IBUTATEIeH BHYTPEHHETO CrOpaHuUs, TPUMETAJUIMUYECKIE
TIOAIIUITHAKA. AJIFOMUHUHN U €T0 CBOMCTBA. JINTEIHBIC AIFOMUHUEBBIE CIUIaBbl, 00JIACTH TPUMEHEHUSI.
JlropalitoMiH, COCTaB, PeKUM TePMUIECKON 00pabOTKH, CBOMCTBA, 00IACTH IPUMEHEHHS.

MarnueBbie TUTeHbBIC U AehOPMHUPYEMBIE CTUIaBbI, 00JIACTH TPUMEHEHHSI.

TuTaH U ero CraBbl, COCTaB, CBOWCTBA U 00JIACTH PUMEHEHHUSI.

Komnosuyuonnvie mamepuanvi
Knaccudukanus KOMIIO3UITMOHBIX MaTepuaioB. PactipeneneHue HaANpsHKEHUH MEKITy MaTpUIleh
n HanosiHuTeneM. Cxembl apmupoBaHus. Kputuueckas nnuHa BosiokHA. OCHOBBI pacdeTa CBOWCTB
KOMITO3UI[MOHHBIX MaTEPHAIIOB.
Komno3utsl ¢ MeTaunueckoi matpuneil. JlucnepcHOynpOYHEHHbBIE KOMIIO3ULIMOHHbBIE
MaTepHalbl, 0COOEHHOCTH MEXaHU3Ma yNpouHeHus. JlucnepcHOynpoyHEeHHbIE KOMIIO3UTHI HA OCHOBE
QIIOMUHMIO, HUKEJISA U IPYTUX METaJIOB.



BonOKHHCTBIE KOMITO3UIIMOHHBIE MaTEpUaIbl HA AIIOMUHUEBON M HUKEJIEBOM MAaTpULax.

KoMmno3uTs! ¢ HanpaBaeHHON KPUCTAJUIM3ALUEN SBTEKTHK.

[TopontkoBbie KOMIO3UITMOHHBIC MaTepHalbl (KepMEThl) aHTU(GPUKIIMOHHOTO U (PUKIIMOHHOTO
HasHaueHU. UIBTPHI.

Komno3utsl ¢ nomumMepHon matpuriiei. [lonmumMepHast MmaTpuiia KOMIO3UIIMOHHBIX MaTEPUAJIOB.
denonpopManbaeTuaHAs, STOKCUIHAS U KDEMHUAOPraHNYeCcKas MaTpUIla KOMIO3HIIMOHHBIX
MaTepHUalIoB.

OcobeHHOCTH (PU3UKO- MEXAHUUECKOTO MOBEICHH MOIMMepoB. OpraHuuecKue, IeMEHTOOpTa-
HUYECKUE U HEOPTaHUUECKHUE MOJIUMEPBI.

BonokHUCTbIE KOMIIO3UIIMOHHBIE MaTepHajbl Ha MOJUMEpPHOW MaTpule (KapOOBOJIOKHHTHI,
OOPOBOJIOKHUTHI, OPTaHOBOJIOKHUTBHI).

KoMno3sunuoHHele Martepuaibl Ha IIOJMMEPHONM MAaTpULE € IOPOIIKOBBIM HAIOJHUTEIEM
(mactmaccsl).

PoJib HOpOIMIKOBBIX (TEXHUYECKHUH yIIepo U Ap.) U BOJOKHUCTHIX (KOP/) HATIOJTHUTEIIEH.

KoMIo3uTsl ¢ kepaMH4YeCKON U CTEKIITHHOM MaTpULEH.

[TpruMeHeHne KOMITO3UIIMOHHBIX MaTepUaIoB B aBToMobuIecTpoeHun. Kopiryc u neranm Ky3oBa.
Jletanu ra3oTypOMHHBIX JBUTaTeNel. AHTU(DPUKLIIMOHHBIE AeTanl. OPUKIUOHHBIE 1ETaH.
Tpynoemkue nertanu ABUraTells U X040BOM 4acTu. PEMOHTHBIE KOMIIO3UTHL. [lepcriekThBbI
MIPUMEHEHHS KOMIIO3UTOB B aBTOCTPOEHUHU.

Hanomarepuainsl. CTpykTypa, CBOWCTBA, IPUMEHEHUE.

Texnuko-aKoHOMUUECKUIL 8b100p Mamepuaid u mexHoa02uu e2o ynpouHeHus
OcCHOBBI palIMOHAJIBHOTO BBIOOpa MaTepuasia U MeTojia ynpouHeHus. [IpudurHbl CHUKEHUs
paboTocmocoOHOCTH MaTeprana: YCTAIOCTHOE Pa3pylIeHHEe, XPYNKOe pa3pylieHne, GPUKIIMOHHBIN
W3HOC, a0pa3uBHBIN N3HOC, KOHTAKTHASl YCTAJIOCTh, (PPETTUHT — KOPPO3Usl, CXBAaThIBAHHUE U 3a€jaHHe
MOBEPXHOCTEN TpeHUsl. MaTepualibl 1 METOJIbl X YIPOUYHEHUS [IPU PA3IMUHBIX BUAAX HATPY3KU
JIeTalei.

5. O0pa3oBaresibHbIC TEXHOJIOTHHU

MeTtoauka npenoiaBanus IUCHUIUIMHBI «MaTepuanoBeieHIe U TEXHOIOT U] KOHCTPYKLIIMOHHBIX
MaTepHAIIOBY) U pealu3als KOMIIETEHTHOCTHOTO MOAXOAA B M3JIOKEHUWU W BOCHPHUATHH MaTepuaia
MpeyCMaTPUBAET UCIIOIB30BAHNE CIEAYIONINX aKTUBHBIX U HHTEPAKTUBHBIX (POPM MPOBEICHUS TPYTI-
MOBBIX, UHAWBUYaIbHbIX, Ay TMTOPHBIX 3aHATUI B COUETAHNU C BHEAYJUTOPHOU paboToii ¢ 11eibio pop-
MHUPOBaHHS U pa3BUTHUS MPO(PECCHOHATBHBIX HABBIKOB 00YYaIOIIUXCS:

- 3allyTa U UHOUBUYaJbHOE 00CYXK/IEHUE BBIOIHAEMbIX ITAoB Ja00paTOpHbIX padoT;

- OpraHu3aiys U NpoBeleHUEe TEKYIIEro KOHTPOJIS 3HAaHUH CTYJJeHTOB B (popMe OJIaHKOBOTO TECTH-
pOBaHus;

- UCIOJIb30BAaHUE JICJIOBBIX U POJIEBBIX U, pa300p KOHKPETHBIX CUTYalIHA;

- IpOBeJeHUE KOHTPOJIbHBIX padoT;

VY aenbHbIN Bec 3aHATHH, TPOBOAMMBIX B MHTEPAKTUBHBIX (OpMax, OMpe/IeeH INIaBHOM IIeIIbIO
00pa3oBaTebHON MPOTpaMMbI, OCOOCHHOCTBI0O KOHTHHTCHTA O0YYaIONMIUXCS U COJACPKaHHEM JIUCITHU-
IUHB «MaTepuanoBeieHne U TEXHOJOTHS KOHCTPYKIITMOHHBIX MaT€pUajoB» W B IEJIOM IO JUCITH-
mMHe coctanisieT 50% ayIUTOPHBIX 3aHIATUH.  3aHATHS  JIEKIIMOHHOTO THMa cocTaBisioT 33% oT
o0beMa ayJUTOPHBIX 3aHATHH.



6. OueHOYHBIE CPeICTBA A/l TEKYIIEr0 KOHTPOJIA YCIIeBAeMOCTH, IIPOMEKYTOYHO
aTTeCTAlMH 110 HTOraM OCBOCHUS JUCHUILIMHBI U Y4eOHO-MeTOoAnYecKoe odecmeye-

HHME CAMOCTOSITEJIbHOW PadoThI CTY/IEHTOB

B npornecce 00yueHus UCTIONB3YIOTCS CICAYIOMNE OLIEHOYHBIE (POPMBI CAMOCTOSITEIIHHOU pa-
OOTHI CTYJIEHTOB, OIICHOYHBIE CPECTBA TEKYIIETO KOHTPOIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTe-
CTaIlHi:

Tekylmmil KOHTPOJIb YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTALMU IPOBOJISITCS 110 CIAEAYOLIUM

KPUTEPHUSIM,
- OTBETHI CTYJEHTA Ha BOIPOCHI KapT TEKYLLErO0 KOHTPOJIS;
- 3ammuTa JJabopaTopHBIX paboT;
- BBINIOJHEHUE KOHTPOJIBHBIX padoT.

6.1. ®oH/ OLIEHOYHBIX CPEICTB AJIS POBeAeHNs] NPOMEKYTOUHOM aTTecTANMH 00Y4aromUXCsH M0
AUCHHUILIMHE (MOIYJIIO)

6.1.1. IlepeueHp KOMIETEHITMI ¢ YKa3aHUEM ATAroOB UX (OPMUPOBAHUS B MIPOIIECCE OCBOCHHS 00pa3o-

BaTEJIbHON IPOrPaMMBI.

B pesysnbrare 0OCBOCHUS AUCHUILIUHBI (MOYJIsl) GOPMHUPYIOTCS CIeYIOIINE KOMIIETEHIIUU:

Kon xomme- B pesyabTare ocBoOeHHs1 00pa30BaTeJbLHOM NPOrPaMMbl 00y4arouiics
TeHUHH J0JIZKEeH 00J1a1aTh
OIIK-4 CHOCOOEH YYUTHIBATh CBOMCTBA KOHCTPYKLMOHHBIX MAaTEpHUaJIOB B TEILIOTEXHU-
YECKUX pacueTax ¢ yueTOM JUHAMHYECKHX U TEIJIOBBIX Harpy30K

B npouiecce ocBoenusi o0pa3zoBaTeNbHOM MporpaMMbl JaHHbIE KOMIIETEHLIMH, B TOM YHCIIE UX
OT/IeNIbHbIE KOMITOHEHTHI, (POPMUPYIOTCS MO3TAITHO B X0JI€ OCBOECHUS 00YYaIOIMMHCS AUCIUILITUH (MO-
IyJiei), MpakTHK B COOTBETCTBUH C YU€OHBIM IIAHOM M KaJIeHJapHBIM rpadukoM yuyeOHOTo mpoliecca.

6.1.2. Onucanue nokasarteJseil 1 KpUTepreB OLCHUBAHUS KOMIIETeHINH, popMupyeMbIx
0 UTOraM OCBOCHUA TUCHMUIIJINHBI (MO}IyJIﬂ), OIIMCaHHuE IKAJ OLICHUBAaHMUA.

[Tokazarenem OlleHMBaHUS KOMIIETEHIIMH Ha Pa3IMYHBIX dTanax UX (OPMUPOBAHUS SIBISIETCS
JOCTIKEHHE 00yUYaIOIIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00YUYeHHS MO AUCHUIUINHE (MOJYJIIO).

OIIK-4- criocobeH YUYUTHIBATDH CBOMCTBaA KOHCTPYKIMHMOHHBIX MAaTCPUAJIOB B TCINIOTCXHHUYCCKUX pACUCTAX C
YU4E€TOM AVMHAMHWYCCKUX U TCIJIOBBIX HAIrpy30K

Kpurepun onenuBanus

IToka3aTean
2 3 4 5




3HATD:
CTPOCHHE  Me-
TAVIOB U CILIa-
BOB M WX BIIHSA-
HHEC Ha CBOU-
CTBa;, MEXaHUYe-
CKHE CBOMCTBa
MarepuaioB U
CIOCOOBI X
ONpeIeTICHNUS;
BJIMSTHUE COCTaBa
cTajed MW cCIuia-
BOB Ha (a3oBbIe
MpeBpalieHUs
Py HarpeBaHUH
U OXJaXICHUH;
OCHOBHEIEC BHJIbI
TEPMUYECKOU
00paboTKH U UX
BIIUSTHHAE Ha
CBOMCTBA CTalCH
U CIUIaBOB; Me-
TOABI  TIOBEPX-
HOCTHOT'O
YIPOYHEHUS
cTajer W cIuia-
BOB;
KJIaCCU(PUKAITHIO
U CBOMCTBa JIe-
TUPOBAHHBIX
cTajeu; ocobeH-
HOCTU CTPOCHUS
u CBOMCTBaA
IIBETHBIX MeETall-
JIOB H CIUIaBOB
(Ha OCHOBE aJTto-
MHHHSA, THUTaHa,
MeEJIN); CTPOCHHE
Y CBOMCTBA TyToO-
IUTaBKUX MeTall-
JIOB U WX CILIa-
BOB; CTPOCHHE U
CBOMCTBaA METall-
JIOKepaMuye-
CKHUX CILIaBOB;
BJIIMSIHHE COCTaBa
i CTPOCHUSA
I1acTMacc u pe-
3WH Ha WX CBOMi-
CTBa; 0COOEHHO-
cTH

OO6yuarommiicss  ne-
MOHCTPUpPYET  TOJI-
HOE OTCYTCTBUE WJIU
HEJIOCTaTOYHOE  CO-
OTBETCTBUE CIEAYIO-
IIMX 3HAHUHU: CTpoOe-
HHE MCTaUIOB |
CILJIABOB M WX BIIUS-
HIE Ha CBOMCTBA; Me-
XaHUYECKHUE  CBOM-
CTBa MaTEpHUATIOB H
CHocoObI UX OIpeje-
JICHHS; BIIMSIHUE CO-
cTaBa CTaJieil U cIuia-
BOB Ha (pa3oBbIe IIpe-
BpalIeHUs npu
HarpeBaHUU W OXJia-
JKIIEHUH; OCHOBHBIE
BHUJIBI TEPMHUYECKOH
00pabOTKH U UX BIIU-
SIHUE Ha CBOMCTBa
cTajed M CIUIaBOB;
METOIBI MOBEPX-
HOCTHOTO yIPOYHE-
HHUSl CTaJlel W CIa-
BOB;
KJIaCCUPUKALUIO U
CBOWCTBa  JIETHPO-
BaHHBIX CTaJIei; 0CO-
OCHHOCTH CTPOCHHUS
U CBOMCTBA IIBETHBIX
METaJJIOB M CIIJIABOB
(Ha OCHOBE aFOMH-
HUS, TUTaHa, MEJH);
CTPOEHUE U CBOMCTBA
TYrOIUTaBKUX MeTal-
JIOB M WX CIIJIABOB;
CTPOEHHUE U CBOMCTBA
MeTaJlJIoOKepaMuye-
CKHMX CIUIaBOB;
BIIMSTHHE COCTaBa U
CTPOEHUS IJIaCTMAcC
Y PE3UH Ha UX CBOW-
CTBa; 0COOCHHOCTH
MEXaHUYECKHUX
CBOMCTB IJIACTMAcC
Y PE3UH U UX OCHOB-
HbIE OTJIMYUS OT Me-
TAJNTMYECKUX KOH-
CTPYKIIMOHHBIX Ma-
TE€pHUAJIOB;

OOyJarommuiicss  1eMOH-
CTPUPYET HEMOJIHOE COOT-
BETCTBHE CIICAYIOIINX
3HAHWI: CTPOCHHE MEeTal-
JIOB ¥ CIJIABOB U WX BIIHS-
HUE Ha CBOWCTBA; Mexa-
HUYECKHE CBOMCTBA MaTe-
pHAlOB M CIOCOOBI MX
OTPENICTICHUS,  BIIUSHHE
COCTaBa CTajieH U CIJIaBOB
Ha (a3oBbIe TIpeBpale-
HUS TOpU HarpeBaHUU W
OXJIQXKJICHUU; OCHOBHBIC
BUJIbI TEPMHUUYECKOI 00pa-
OOTKM U WX BIWSHHE Ha
CBOWCTBa CTaJel U CIUla-
BOB, METOIbI ITOBEPX-
HOCTHOTO  YIPOYHEHHUS
CTajeH U CIIaBOB;
KJIaCCU(UKAILIUIO U CBOM-
CTBa JICTUPOBAHHBIX CTa-
7ieil; 0cOOEHHOCTHU CTpoe-
HUS U CBOMCTBA I[BETHBIX
METaJUIOB U CIUIABOB (Ha
OCHOBE QJIIOMUHHUS, TH-
TaHa, MEJN); CTPOEHUE U
CBOMCTBA  TYTOIUIaBKUX
METaJUIOB U UX CIUIaBOB;
CTPOCHHE U CBOMCTBA Me-
TaJUIOKePAMHYECKUX
CILJIaBOB;

BIIMSIHUE COCTaBa U CTPO-
€HUS IJIACTMACC U PE3UH
Ha UX CBOICTBa; 0coOeH-
HOCTH MEXaHUYECKUX
CBOMCTB IJIJACTMACC U pe-
3UH ¥ UX OCHOBHBIE OTJIH-
YUl OT METAIUTMYECKUX
KOHCTPYKIIMOHHBIX MaTe-
pHUaoB; XapaKkTepu-
CTHKH, KTaccu(pHUKAIIIO
CBOMCTBA KOMIIO3UI[MOH-
HBIX MaTe€pHUajoB; KpUTe-
pHUH BBIOOpA KOHCTPYK-
[IMOHHBIX MAaTEPHAJIOB C
y4eToM ocoOeHHOCTe!
AKCIUTyaTalluu COOPYIKe-
HUH, MallluH 1 000pyI0-
BaHMs. [Jonmyckarorcs
3HAYUTENbHbIE OMIUOKH,
MIPOSIBIISIETCS

OO6yuarommiics ne-
MOHCTPUpPYET 4Ya-
CTHYHOE COOTBET-
CTBUE CIEIYIOIINX
3HaHUHU: CTPOCHHUE
METaJJI0OB U CILIa-
BOB M HUX BJIMSHHE
Ha CBOMCTBA; MeXa-
HUYCCKHE  CBOM-
CTBa MaTEpHUAJIOB U
CIOCOOBI MX OIpe-
JICIICHUS; BIIUSHHUC
coCTaBa CTajleH H
cruiaBoB Ha (aso-
BBIE TIPEBPAIICHUS
IpU HarpeBaHUU U
OXJIAXKJCHUU, OC-
HOBHBIE BU/JIbI TEP-
MUYECKOH  oOpa-
OOTKH U UX BIIMSA-
HHE Ha CBOMCTBa
CTalIcii U CILIaBOB;
METOABl  TOBEPX-
HOCTHOTO  yHIpO4-
HEHHS CTajle wu
CILIaBOB;
KJIACCU(PUKAILIUIO U
CBOMCTBa JICTHPO-
BaHHBIX  CTaJeH;
0COOEHHOCTH CTPO-
€HUS U CBOMCTBa
LIBETHBIX METAJIOB
M CIUTaBOB (Ha OcC-
HOBE  QJIIOMUHMA,
TUTaHa, MEJIN);
CTPOCHUE U CBOW-
CTBa TYTOIUIABKUX
METAIOB U HUX
CIUIaBOB; CTPOCHHE
U CBOMCTBA MeTal-
JIOKEPaAMHUYECKUX
CILIaBOB;

BIIMSTHHE COCTaBa U
CTPOCHHMSI TIJIACT-
Macc U Pe3uH Ha
HX CBOICTBA; 0CO-
OCHHOCTH MCXaHHU-
YECKHX CBOMCTB
MJIaCTMACC U PEe3UH
1 UX OCHOBHBIE OT-
JIAYHS OT

OGyuatro-
IUNACS TEMOH-
CTpUpPYET TIOJI-
HOE COOTBET-
CTBUE CJIEIIYIO-
IUX 3HAHWH:
CTPOCHHE Me-
TaJJI0B M CIlJIa-
BOB U UX BIIMS-
HHE Ha CBOM-
CTBa, MEXaHMU-
YeCKHE CBOU-
CTBa Marepua-
JIOB U CIIOCOOBI
UX ompejaerne-
HHUSA, BIHSIHHUE
cocTaBa cranei
M CIUIaBOB Ha
¢dazoBbie TIpe-
BpalleHusl MpuU
HarpeBaHuu U
OXJIAKICHUU,
OCHOBHEIE
BU/JIbI TEPMHUE-
CKOM o0pa-
0OTKM U HX
BIIUSIHHAE Ha
CBOMCTBa CTa-
JIell U CILIABOB;
METOIBI To-
BEPXHOCTHOTO
YIPOYHEHUS
CcTajeH u cija-
BOB;
KIIacCUQuKa-
A0 U CBOU-
CTBa  JIETUPO-
BaHHBIX  CTa-
JIeii; ocoOeHHo-
CTH CTPOEHUS U
CBOICTBA IIBET-
HBIX METAJVIOB
U CIUIaBOB (Ha
OCHOBE  aJlo-
MHUHHS, TUTAHA,
MeJn); CTpoe-
HHE ¥ CBOMCTBA
TYTOIUIaBKUX
METaJIJIOB U HX
CIUIaBOB; CTpO-
CHHEC 51




MEXaHUIEeCKIX
CBOMCTB MIacT-
MacC U PE3UH U
HUX OCHOBHBIE OT-
JIMYHS OT MeTal-
JIMYECKUX KOH-

XapaKTePUCTHKH,
KJaccupUKaIHrIo
CBOMCTBA KOMIIO3H-
IIUOHHBIX MaTepua-
JIOB; KPUTEPUH BBI-
60pa KOHCTPYKLIMOH-

HEI0OCTaTOYHOCTh 3Ha-
HUIA, IO PsIy MOKa3aTe-
nieH, oOydJaronuiics uc-
IIBITHIBACT 3HAUNTEIILHBIC
3aTpyAHEHU [IPU OIIEpHU-
POBaHHUH 3HAHUSIMH TIPU

METaINYECKHIX
KOHCTPYKIMOHHBIX
MaTepHuasoB; Xa-
PaKTEpUCTHUKH,
KJIaccu(UKaIuio
CBOMCTBA KOMIIO-

CBOMCTBA Me-
TaJJIOKEPaMHU-
YeCKMX  CILIa-
BOB;

BIIMAHHUEC CO-
CTaBa U CTpOe-

CTPYKIIMOHHBIX | HBIX MaTEPHUAJIOB C WX IIEPEHOCE HAa HOBBIC 3UIMOHHBIX MaTe- | HUS IUIACTMACC
MaTEpUasoB; Xa- | y4€TOM 0COOECHHO- CUTYalIUH. pHANIOB; KPUTEPUHU | U PE3UH HA UX
PaKTEePHUCTHKH, CTCH dKCILTyaTaluu BBIOOpA KOHCTPYK- | CBOWCTBA; OCO-
KIIacCU(UKALIUIO | COOPYKEHUH, Ma- [IUOHHBIX MaTepu- | OCHHOCTH Me-
CBOICTBAa KOM- | IIUH ¥ 000PYI0Ba- aJIOB C YYETOM XaHHYECKUX
MTO3UIUOHHBIX HHS 0COOEHHOCTEH AKC- | CBOMCTB ILIACT-
MaTepHasoB; TUTyaTaIlii COOPYy- | Macc M pe3uH U
KpUTEpUU  BBI- JKeHMH, MallluH U X OCHOBHEIC
0opa KOHCTPYK- 000pyI0BaHUs, HO | OTIIUYHS OT
LIMOHHBIX MaTe- JOMYCKAIOTCA He- | METaJTuyie-
PHAJIOB C yYETOM 3HAYUTEILHEIE CKHX KOH-
0COOCHHOCTEH OIIMOKHU, HETOYHO- | CTPYKIIHMOHHBIX
IKCILTyaTaIuu CTH, 3aTPyTHEHUSI | MaTCPUAJIOB;
COOPYXKEHHIA, Py aHATUTHYE- XapakTepu-
MaIIfH U 000py- CKHX OIeparusiX. CTHKH, KJIACCH-
JIOBAHUS. bukanuio
CBOMCTBA KOM-
MTO3UIIUOHHBIX
MaTepHasoB;
KPUTEPHUH BbI-
6opa KoH-
CTPYKITMOHHBIX
MaTepHuasoB C
Y4ETOM OCO-
OeHHOCTEH
IKCIUTyaTaIluu
COOpYKECHHI,
MaIlIuH U 000-
pyIOBaHMUs,
¢BOOOIHO OI1e-
pUpYET MpH-
00pe-TeHHBIMU
3HAHUSIMU.
yMeTh: OO6yuarommiicss  He | OOyuarommiicss  aemoH- | OOyuarontuiicsa ne- | OOydvaronuiics
000CHOBBIBATH yMeeT WIA B HEJO- | CTPUPYET HETMOIHOE COOT- | MOHCTPUPYET 4Ya- | IEMOHCTPH-
BEIOOD KOH- | CTATOYHOM CTEIEHH | BETCTBHE CIICIYIONINX | CTHYHOE COOTBET- | PyeT  ITOJIHOE
CTPYKIIMOHHBIX | yMEET  OOOCHOBBI- | yMEHUH: OOOCHOBBIBATH | CTBHE CJICAYIOIIMX | COOTBETCTBUE
MaTEepUajoB IpU | BaTb BbIOOpP KOH- | BBIOOp ~ KOHCTPYKLIMOH- | YMEHUH: OOOCHO- | CIEAYIOIIUX
pa3paboTKe W3- | CTPYKIIMOHHBIX Ma- | HBIX MaTE€pPHAJIOB IIPH pa3- | BHIBATH BBIOOp | yMEHHUiA: 000cC-
JIeAA MAaIIMHO- | TEPUAJIOB TIPH pa3pa- | padOTKe M3IEIUN Malld- | KOHCTPYKIMOHHBIX | HOBBIBATh BHI-
CTpoeHus; 000c- | 00TKE U3JeNHil Ma- | HOCTPOCHHs; OOOCHOBBHI- | MATEPHANIOB  TIpU | OOp KOHCTPYK-

HOBBIBATh BHIOOD
paroHaIbHBIX
METOJI0B

IMAHOCTPOCHMUS,
00OCHOBBIBATh  BBI-
00p paIlMOHABLHBIX

BaTh BBIOOpP palMOHAJIb-
HBIX METOJIOB TEepMHUYe-
CKOH  0o0paboTkm U

pa3paboTke wu3Je-
JMA MalIMHOCTPO-
eHUS;

IIUOHHBIX Ma-
TEpHAJIOB  TIPH
pa3paboTke




TEPMHUYECKOU
00paboTku u
YIPOYHEHUS, TIO-
BBIIIEHUS] H3HO-
COCTOMKOCTH U
KOPPO3UOHHOU
CTOMKOCTH CTa-
JIEH U CILJIaBOB;
MPOBOJUTH aHA-
JIM3 TEXHUYE-
CKOI'0 COCTOSI-
HUS pa3InYHbIX
JleTanei Metai-
JIOKOHCTPYKLUI

METOJIOB  TEpPMUYE-
CKOoil 00paboTku u
YIPOUYHEHHUS, TIOBBI-
IICHUS H3HOCOCTOM-
KOCTH M KOPPO3UOH-
HOHl CTOMKOCTH CTa-
JICH U CILJIaBOB;
MPOBOJIUTH AHAJIU3
TEXHUYECKOI'O CO-
CTOSIHUS Pa3IU4YHbIX
JeTajied MeTaju1o-
KOHCTPYKLHUH

YIPOYHEHHUS, TIOBBIIICHUS
M3HOCOCTOMKOCTH U KO-
PO3UOHHON  CTOWKOCTH
CTajeil U CIIaBOB;
IIPOBOAMTDH AHAIM3 TEX-
HUYECKOT'O COCTOSHUS
pPa3JIMYHBIX JeTajeh Me-
TaJUIOKOHCTpYKLHH. Jlo-
MyCKaOTCS 3HAYUTEIb-
HbI€ OLIMOKHU, POSIBIISA-
€TCsl HEJIOCTaTOYHOCTh
YMEHM, 10 psAAy ITOKa3a-
TemneH, 00yJaromuiics uc-
MBITHIBAET 3HAYUTEIIbHbBIC
3aTpyJHEHUS MPU OINEepH-
POBaHUU YMEHUSIMHU NIPU
UX [epeHoce Ha HOBbIE
CUTYallUH.

000CHOBBIBATH BBI-
0op  pauuoHalb-
HBIX METOJIOB Tep-
MUYecKoil  oOpa-
00TKM M yHpOuYHE-
HUS, TIOBBIILICHUS
M3HOCOCTOMKOCTH
U KOPPO3UOHHOU
CTOMKOCTH CTajen
U CIUIaBOB;
MIPOBOJIUTH aHAJIN3
TEXHUYECKOT'O CO-
CTOSTHUS Pa3Iny-
HBIX JIETAJIEN Me-
TaJUIOKOHCTPYK-
uui. YMeHus
OCBOCHBI, HO JI0-
MyCKalOTCs HE3Ha-
YUTEIHHBIC
OIIMOKH, HETOYHO-
CTH, 3aTPyTHCHHS
IIpU aHAJIUTHYE-
CKHX OTIEpaIHsX,
IIEPEHOCE YMEHUMU
Ha HOBBIC, HECTAH-
JapTHBIE CUTYa-
1017078

H3IeIUd  Ma-
HIMHOCTpOE-
HHS, 00OCHO-
BBIBaTh BBIOOD
panMoHaIbHBIX
METOAOB  Tep-
MHMYECKOH 00-
paboTKH u
YIPOYHEHUS,
MOBBIIICHHS
H3HOCOCTONKO-
CTU U KOPPO3U-
OHHOM CTOMKO-
CTU CcTajgeu u
CILIABOB;
MIPOBOJIUTH
aHaJIN3 TEXHU-
YeCKOI'0 COCTO-
STHUS Pa3JIfy-
HBIX JIeTaneH
METaJIJIOKOH-
CTPYKLUH.
CBo0OoHO OITe-
pupyer npuoo-
pETEHHBIMHU
YMEHUSIMH,
MIPUMEHSET UX
B CUTyaIUsAX
MOBBITIICHHOM
CJIOKHOCTH.




BJIa/IeTh:
COBPEMEHHBIMHU
MIPUHITATIAMHA
BbIOOpA KOH-
CTPYKIIMOHHBIX
MaTepuasoB;
METOJIUKON pa3-
pabOTKH TEeXHO-
JIOTUIECKUX
IPOILIECCOB, TEp-
MHYECKOU oOpa-
OOTKH cTamu u
MUKPOCTPYKTYp-
HOTO  aHaIu3a;
METOJIaMH  TIPH-
JTaHUS KOH-
CTPYKIIMOHHBIM
MaTepuagam He-
00XOAMMBIX
CBOMCTB pu
MIPOEKTHPOBA-
HUU, U3TOTOBJIE-
HUU M IKCIUTya-
Tallud H3JeIui
MaIInHOCTPOE-
HUS

OOyuaromuiicst  He
BJIaJI€eT WIKU B HENO-
CTaTOYHOM CTEIICHU
BJaJIe€T COBPEMEH-
HBIMH TIPUHIUTIAMA
BbIOOpa  KOHCTPYK-
[IUOHHBIX MaTepHua-
JIOB;

METOJMKOH paspa-
OOTKH TEXHOJIOTHYE-
CKHUX TPOIIECCOB,
TepMUYECKO 0Opa-
OOTKM CTaJIN U MUK-
POCTPYKTYPHOTO
aHalN3a; METOIaMHU
NpUJAHUSA KOHCTPYK-
IIUOHHBIM MaTepHa-
JaM He0OXOAUMBIX
CBOMCTB IIpU IIPOEK-
TUPOBaHUHU, U3T0-
TOBJICHUH U IKCILTY-
aTalluy U3/1eIui Ma-
IIMHOCTPOCHUS

OOyuarommiicss BiageeT
COBPEMEHHBIMH TTPHHIIN-
naMu BbIOOpa KOHCTPYK-
[IUOHHBIX MaTEPHAJIOB;
METOJIMKOH pa3paboTKu
TEXHOJIOTUYECKHUX IPO-
1IECCOB, TEPMHUIECKOM 00-
paboOTKHU CTaJIi U MUKPO-
CTPYKTYpPHOTO aHAJIN3a;
METOJIaMU TIPUJAHUS
KOHCTPYKIIMOHHBIM MaTe-
pHuaiaM He0OXOIUMBIX
CBOMCTB X IIPOEKTUPO-
BaHWU, U3TOTOBIICHUU U
AKCIUTyaTalluy U3AEIun
MAaIlIMHOCTPOCHUS B He-
MOJITHOM 00bEeMe, JTOTyC-
KalOTCs 3HAUUTEIIbHbIE
OILIMOKH, MPOSIBIISIETCS
HE/I0CTaTOYHOCTh BIIAJIE-
HUS HABBIKAMH T10 PSTY
noka3zareneii, O0yyJaro-
IIIUICS UCIILITHIBAET 3HA-
YUTEIbHBIC 3aTPYTHEHUS
P IPUMCHCHUH HABBI-
KOB B HOBBIX CUTYyaIHsIX.

OO6yuaromumiics 4a-
CTUYHO  BJajeer
COBPEMEHHBIMH
NPUHILIAIIAMA  BBI-
0opa KOHCTPYKIIH-
OHHBIX  MaTepua-
JIOB;

METOJIMKOH paspa-
OOTKHU TEXHOJIOTH-
YEeCKHUX MPOIECCOB,
TEPMHUYECKOH 00-
paboTKu cTamu 1
MHUKPOCTPYKTYp-
HOT'O aHaIn3a; Me-
TOJIaMU TIPHUIAHUS
KOHCTPYKIIUOH-
HBIM MaTepHajam
HEOOXOTUMBIX
CBOMCTB IIpHU IIPO-
€KTUPOBAHUHU, U3-
TOTOBJICHHH U JKC-
TUTyaTaluy u3Jie-
JIMA MAIIMHOCTPO-
€HUS1, HABBIKH
OCBOCHBI, HO JI0-
MyCKaloTCs He3Ha-
YUTEIbHBIC
OIIMOKHU, HETOYHO-
CTH, 3aTpyTHEHUS
IpU aHATUTHYE-
CKUX OTEPAIHsX,
nepeHoce yMeHui
Ha HOBBIC, HECTaH-
JapTHBIE CUTYa-
1007078

OOyuarommiics
B IIOJJHOM OOB-
eMe  BJIajeeT
COBpPEMEH-
HBIMH TIPUHITA-
namMM  BBIOOpa
KOHCTPYKITH-
OHHBIX MaTepH-
aJIoB;
METOJIUKOM
pa3paboTKu
TEXHOJIOTHYe-
CKHX TIpOIIeC-
COB, TEpMHYE-
CKOM 00pa-
OOTKH CTald U
MHUKPOCTPYK-
TYpHOTO aHa-
JIi3a; METO-
JaMU TIpua-
HUS KOHCTPYK-
LHOHHBIM Ma-
TepHuajam He-
00X0IUMBIX
CBONCTB IIpU
MIPOCKTUPOBA-
HUH, U3TOTOB-
JICHUU U DKC-
TUTyaTaIuy u3-
IEIIUU Mallu-
HOCTPOCHUS,
CBOOOJTHO TIPH-
MEHSIET TIOJTy-
YeHHBIE
HaBBIKH B CH-
TyaIusx MOBBI-
IIEHHOM CIIOXK-
HOCTH.

[IIxans! O1leHUBAaHMS PE3YyJIbTaTOB IIPOMEKYTOUHOM aTTECTALIUU U UX OIIUCAHUE:

Dopma npomercymouHou ammecmayuu: IK3ameH.
[TpoMexxyTodHas arTecTanusi 00yJaronuxcs B popMe 3K3aMeHa MPOBOAMUTCS 0 pe3yIbTaTaM
BBITIOTHEHHS BCEX BUIOB y4eOHOU pabOThI, MPeayCMOTPEHHBIX YYEOHBIM IIAHOM IO JTAHHOW JUCIIH-
TUTHHE (MOYJIIO0), TIPU 3TOM YUYHUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TCUCHHE
cemectpa. OLEHKa CTENEHU TOCTHXKEHUSI 00yYalOUIMMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHHS IO
JTUCIUTIINHE (MOJIYIII0) TTPOBOJUTCS MpEIoaaBaTeieM, BEAYIIUM 3aHATHS 110 TUCHUTIINHE (MOIYIIIO)
METOJIOM 3KCIIEPTHOM olleHKHU. [1o uToraM npomMexyTouHOM aTTecTalluy 10 JUCLUILUINHE (MOIYIIIO) BbI-
CTaBJISICTCS OIICHKA «OTIIMIHO», «XOPOIIIO», «YTOBICTBOPHTEIBLHO» HIIN «HEYIOBICTBOPUTEIIHHOY.




K npomesicymounoii ammecmayuu 0onyckaromes moubKo cmyoeHmsl, 8bINOJIHUBUIUE 8CE 8UObL YUEOHOT
pabomol, npedycmompenusie paboueli npocpammor no oucyuniune «Mamepuanogeoenue u mexHouo-
2Usl KOHCMPYKYUOHHBIX MAMEPUALosy: SbINOIHUNU U 3aUUMUTYU 1aO0pamopHvle padomsl, HANUCAIU
KOHMPOIbHYIO pAOOMY HA NOTONCUMETLHYIO OYEHKY.

Hlxana oyenuganusn Onucanue

Buvinonnenvt 6ce 6uovl yueonou pabomul, npedycmMomperHvle Y4eOHbIM
nianom. CmyoeHm OemoHcmpupyem coOmeemcmeue 3HaAHUL, YMeHU,
HABbIKOG NPUBEOCHHBIM 8 MAOIUYAX NoKa3ameiel, onepupyem npuoope-
MEHHBIMU 3HAHUSAMU, YMEHUSIMU, HABLIKAMU, NPUMEHSIEM UX 8 CUMYAYUSIX
nosviueHHol croxcnocmu. Ipu smom mo2ym 6vims OONnyujeHvl He3HaAYU-
mebHble OUUOKU, HEMOYHOCMU, 3AMPYOHEHUsL NPU AHATUMUYECKUX One-
Payusx, nepeHoce 3HAHU U YMeHUull Ha Ho8ble, HeCMAHOAPMHble CUMYa-
yuu.

Omauyno

Buvinonnenst 6ce 6uovl yuebHot pabomol, npedycmompenHole yueOHbIM
naanom. Cmyodenm oemoHCmpupyem HenoaHoe, NpasuibHoe coomeent-
Xopowo cmeue 3HaHUll, YMeHUll, HA8bIKO8 NPUBCOEHHbIM 8 MAbIUYAX noKazame-
netl, b0 ecau npu dmMom Ovlau OOnyweHvl 2-3 HecyujecmeeHHbvle
OWUOKU.

Buinonnenst 6ce 6uovl yuebnot pabomol, npedycmompenHvle y4eOHbIM
naanom. Cmyoenm demoHcmpupyem coomeemcmeaue 3SHaHuil, 8 KOMopoMm
oceeujeHa OCHOBHAs, HauboNee BANCHAS YACMb Mamepuald, HO Npu
9MOM 0OnyujeHa 0OHa 3HAUUMeENbHASL OWUOKA UTU HeMOYHOCMb.

Yooeremeopumenvro

He svinonnen 0oun unu 6onee 61008 yuebnoi pabomol, npeodycmompeH-
HbIX yyebHbiM naanom. Cmyoenm deMOHCmpupyem HenoaiHoe COOmaen-
cmeue 3HaHull, YMeHUll, Ha8bIK08 NPUBCOCHHbIM 6 MAOIUYAx NoKazame-
HeyoosnemseopumenvHo | netl, 00nycKaromcs sHavyumenbHvle OUUOKY, NPOABIAEMC OMCYMCMaue
3HAHUL, YMEeHUll, HABbIKO8 NO psidy NOKA3amenet, CMyOeHn UCHbIbl-
gaem 3HaAYUMeNbHble 3aMpyOHeHUs NPU ONEePUPOBAHUU SHAHUAMU U YMe-
HUSMU NPU UX NEPEHOCE HA HOBbLE CUMYAYUL.

@DoH/bI OLIEHOYHBIX CPEJCTB NMpeACTaABJeHbl B NPpUJI0kKeHuu 1 K padoyeil mporpamme.



7. YueOHO-MeTOoAN4YecKoe U HH(POPpMALIHOHHOE o0ecredyeHHne JUCHUIIJIMHBI.

a) Ocnosnas numepamypa:
MarepuanoBeneHue. Y4eOHUK 15 CTyA. BbICHIL. yueb. 3aBeaenuii / . M. Bonkos, B. M. 3yeB —
M.: m3marenscTBo Akanemus, 2011, 400 c.

0) Hononnumenvnas tumepamypa:

1. MatepuanoBenenue. Y4ueOHuk Juist By3oB / mon penakuueii b. H. Apzamacosa, I'. I'. Myxwuna /
ApzamacoB b. H., Makaposa B. 1., Myxun I'. I'. u n1p. — M. : uznarensctBo MI'TY um. H. O. bay-
maHa, 2001, 648 c.

2. Teopus crutaBoB. Metoaudeckue ykazanus / moa pegakuueii I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckas 00padoTka craneil. Meroauueckue ykazanus / moa pegakuuei I'. M. Bonkosa —
MI'TY «MAMM», 2008.

4. MammHOCTpOUTEIbHBIE MaTepHalIbl. MeTonueckne yka3anus / moa penakuueit I'. M. Bo-
koBa — MI'TY «MAMI», 2003.

5. Bei6op crmaBoB. MeToauueckoe nmocobue / moxa penakmnueit I'. M. Bonkosa — M.: MI'TY
«MAMM», 2009.

6.06vemubvie Hanomamepuansl. Yueonoe nocooue /I. M. Boakos — M.: KHOPYC, 2011, 168 c.

B) IPOrpaMMHOe o0ecriedeHre U HHTEPHET-PeCypChl:

HNHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOMUECKHE MaTEpHallbl B DJICKTPOHHOM BHJIE, TIPE/-
CTaBJIeHHbIE Ha caiite MockoBckoro [lonmurexa B paznene «bubnuoreka. IeKTPOHHBIE PECYPCHD»

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

[Tone3nple yueOHO-METOAMYECKIE U MHPOPMAITMOHHBIC MaTePHAIIBI PEACTABIICHBI HA CaTax:

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



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. MaTtepuajibHO-TeXHHYECKOe o0ecneyeHre TUCIUIINHBI.

Howmep O6opynoBanue
ayIUTOPUHN

1313 Tepnomep Poksemna TP 5006 (1mit.)
IIpoekrop + 3xpan
Muxkpockornt MUM-7 (9 mr.)

1304 Mukpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mt.
Tepnomep Poksemia TP 5006 (1 mit.)

Muxpotsepaomep [IMT-3M (2 wT.)

Jlyna bpunemnns — 6 mr.

Muxkpockon AJIbTAMMU (4 wT.)

1308 Muxkpotsepaomep I[IMT-3M (1 mit.)
IIpecc aus 3anpeccoBKU 00pa3LoB

1309 NEXSYS ImageExpert™ Sample 2 IIporpamma aJis1 Ka4eCTBEHHOTO aHAIHM3a
MU300paXeHHUI CTPYKTYP METO/IOM CPAaBHEHUS C ITAJIOHHBIMH IIKaJlaMu MHKpO-
ckon Axiovert 40MAT — 1 mr.

1316 Muxpockon AJIbTAMMU (1 wrT.)
Muxkpockorr MUM-7 (1 mit.)
Teepromep Cynep- Poxsem TKC-1M
[IpoekTop

1307 Onexrtponeus (Habeprepm 1280°) — 1 wT.

Onexrponeds (Cros 1100°) — 2 .

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

Teepnomep «bpunemib» Th5004 — 2 .

Tepnomep Poksemta TP 5006 — 1 wT.

[Teus mydensuas [IM-10 — 2 mT.

[TonmposaneHbIi cTanok StruersTegraPol- 11 - 1 .

OtpesHoii ctanok StruersLaboton — 3 -1 .

VYcTaHoBKa /1715 TOPLIEBOM 3aKaJIKH

YcranoBka st anekTporpasieHus Struers Lectro Pol -5. (1 mr.)
Otpesnoii ctanok (1 mit.)

YcranoBka 11151 3anpeccoBku 00pa3ios (1 mT.)

Bonbsr™erp — 4 mr.

doTtornekTpuyeckuii komopumerp KF-77

[THeBMaTHYeCKH T OBATHHO-TIOIMPOBAIBHBINA cTaHOK P-20FS-1-R5

1318 [IITanrenuupkysb — 15 mir.

IIpecc st 3anpeccoBKu 00pa3LOB
Jlyna bpunemns — 1.

Muxkpomerp — 2 mirT.

Teepnomep TP 5006-M — 1.
Tepnomep TP5006-02 — 1.
MuxkpotBepaomep [IMT-3M — 1 mir.
Tepnomep TK — 1.

Mukpockon Meram-PBI1 mir.




9. Meroau4yeckue peKOMEHAAUMH JIS CAMOCTOATEIbHON PadoThI CTY-

ACHTOB

CamocrosiTensHas paboTa SBISIETCS OJIHUM M3 BUJIOB yU4eOHBIX 3aHATUH. [{ens camocTosiTenbHOM
paboThI — IPAKTUYECKOE YCBOGHUE CTYACHTAMH BOIIPOCOB METPOJIOTUH, CTAHJAPTU3AIMU U CEPTU(HKA-
LMW, PACCMATPUBAEMBIX B IIPOLIECCE U3YUECHUS JUCIIUIUIMHBIL.

AyautopHas caMOCTOsITeNbHAs paboTa Mo AUCIUILTHHE BBIIOIHACTCS HA YUYEOHBIX 3aHITHSIX MO
HEIIOCPEACTBEHHBIM PYKOBOACTBOM IIPENOAABATENSA U 110 €r0 3aJaHUI0.

BueayauropHas camocTosiTenbHasi paboTa BBIIOTHSAETCS CTYIEHTOM IO 3aJJaHHIO MTpernoaBaTeis,
HO 0€3 ero HemoCpPeACTBEHHOTO YYacTHs

3ama4yu caMoOCTOATEIbLHON PadoThI CTY/IEHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON padoTHI;

- OCBOEHHUE COJICPKAHUS TUCLUUILINHBI;

- yriuy0JeHue coiep>KaHus U 0CO3HAHNE OCHOBHBIX TIOHATUN JUCIUILINHBL

- KCTI0JIb30BaHUE MaTepHaia, COOPAaHHOTO U MOJIYYEHHOTO B X0/1€ CAMOCTOSITEIIbHBIX 3aHATUHN JIJIs1
3¢ PEeKTUBHOM MOATOTOBKH K K3aMEHY.

Buabl BHeayIMTOPHOI caMOCTOSITE/ILHOM PadOThI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJECIBbHBIX TEM JUCHUILINHBL;

- IOJrOTOBKA K JICKIIMOHHBIM 3aHSATUSM;

- IOAATOTOBKA K TAOOpaTOpPHBIM padoTaM;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JJaHUHN IO 3aKPEIJICHUIO TEM;

- BBIIIOJTHEHUEC JOMAITHUX 3aﬂaHHﬁ MO0 pCIICHUIO TUITMYHLIX 3a1a4 U ynpamHeHHﬁ;

- cocTaBlieHrne U 0opMIIeHHE JTOKIAI0B U pedepaToB MO OTACIBHBIM TEMaM MPOTPAMMBI;
- Hay4HO-HCCIe10BaTeNbCcKasi paboTa CTyI€HTOB;

- y4acTue B TeMaTUYECKUX TUCKYCCHUSX, OTMMITUAIAX.

Jnst BBITIOJIHEHHS JTF000TO BHJIAa CaMOCTOSATEIbHOW PabOThl HEOOXOAUMO MPOWUTH CIEAYIOIINE
STarbI:

- OTIpEJICTICHUE [IEJIH CAMOCTOSATEIBHOM PabOTHI;

- KOHKPETHU3aIUs M03HABaTEIbLHOMN 3a/1a4H;

- CAMOOIICHKA TOTOBHOCTH K CaMOCTOSTEIbHOM paboTe;

- BBIOOP a/IEKBaTHOTO CIIOCO0a JICWCTBHS, BEIYIIETO K PEIICHUIO 3a/1a4H;

- IUITAHUPOBaHKE PabOTHI (CAMOCTOSATEILHOM MK C TOMOIIBIO MTPETO/IaBaTENs) HaJl 3a1aHHEM;

- OCYIIIECTBIICHHE B MPOIIECCE BHIMOJIHEHUS CAMOCTOSTEIBHOM PabOTh CAMOKOHTPOJIS (ITPOMEXKY-
TOYHOTO U KOHEYHOT'0) PE3yJIbTATOB PabOThI M KOPPEKTUPOBKA BBIMOJHEHHUS pabOTHI;

- pedekcus;

- ipe3eHTaIys paboThI.

Bonpochbl, BLIHOCMMbIE HA CAMOCTOSITEILHYI0 PadoTy

KoHcTpykinonHas mpouyHOCTh M MeTo bl €€ orteHkH (OIIK- 4)
Awmopodusie metamtsl (OITK- 4)
Tepmormactuunbie 1 TepMopeakTuBHBIE TouMephl (OTTK- 4)
- Jluarpamma cocrostaus xene3o-rpadur (OIIK- 4)
- JlerupoBanHble 4yryHbl. Texuuuyeckue TpedoBanus 11t uyryHos 1o ['OCT (OIIK- 4)
- OcrarouHble HANPSHKEHUS, UX BIUSHUE Ha yCTaJTIOCTHYIO pouHOCTh(OIIK- 4)
- TepmoxuHeTHueckue auarpammsl npespamienus ayctenuta (OIIK- 4)
- Crapenue cranu . ayctenuta (OI1K- 4)



- Cranu ¢ NOHM>KEHHOW U PErIaMeHTHPOBAHHOM MPOKAJIMBAEMOCTBIO JUIsl IOBEPXHOCTHOM 3aKAJIKH
aycrenuta (OIIK- 4)

- Jduddysuonnas meramumzaius. CriocoObl MeTauiu3anuu 1 odiaactu npuMeHeHus aycrenura (OIK-
4)

- WwmmnanTarnus nonoB aycrennta (OITK- 4)

- Cnnassl ¢ 3aJaHHBIMU yHpyTruMu cBoiictBamu ayctenuta (OITK- 4)

- CmiaBbl ¢ aHOMJIBHBIM TEIIOBBIM pacuiupeHuem ayctenuta (OIIK- 4)

- Texuuueckas kepamuka. BiausiHue BOJOKHUCTBHIX HAMOJIHUTEIECH HA TEPMOMPOYHOCTh KEPAMUKHU
aycrenuta (OIIK- 4)

- ABToMOOUIBHBIE cTekIa. CTEKIOKpUCTAIUTHYECKHE MaTepuansbl (cutauibl) ayctenurta (OIIK- 4)

-  dynknuoHanbHBIe HAaHOMaTepuaasl. HanomaTtepuainsl cemeiicTBa dyneperos ayctenuta (OIIK- 4)
- MexaHuzanys ¥ aBTOMaTH3AIMs MPOIECCOB TEPMUYECKOM 00pabOTKH, MEphI TI0 OXpaHe Tpyla B
TepMuueckux nexax aycrenura (OIIK- 4)

10. MeToan4yeckue peKOMeH AU JJIsl IPenoaaBaTe/is

OcHOBHOE BHUMaHUE MPU U3YUCHUH JUCHUIUIMHBI «MatepuanoBeieHUE U TEXHOIOTUsI KOHCTPYK-
LIMOHHBIX MAaTEPHUAJIOBY CIEAYET YACNATh U3YUYCHUIO COCTaBa, CTPYKTYPbI M CBOMCTB COBPEMEHHBIX Me-
TaJUIMYECKUX U HEMETAJUTMUECKUX MAaTepUaoB; OCBOCHUIO OCHOB TEPMHUECKOM, XUMHUKO-TEPMUYECKON
U TepMOMEXaHNYECKONH 00pabOTKH, METOJOB CTAHAAPTHBIX UCIBITAHUH IO ONpeesieHUI0 (PU3NKO-Me-
XaHUYECKUX CBOMCTB M TEXHOJIOTMUECKHUX IMOKa3aTeJIe UCIOIb3yEeMbIX MAaTEPUAIOB U TOTOBBIX H3JIE-
17078

Teopernueckoe HM3yuy€HHE OCHOBHBIX BOIPOCOB PA3/ECJIOB JUCLUMIUIMHBI JOJKHO 3aBEpIIATHCS
MPaKTHYECKOM paboTOH.

Jlist akTuBM3anuy y4eOHOTO Tpollecca MPH U3yYeHUH TUCIUIUIMHBI YPPEKTUBHO MPUMEHECHUE
MIpEe3eHTAIMH 110 PA3TUYHBIM TeMaM JIEKIIUH 1 TaO0paTOpHBIX padoT.

Jlyist mpoBeieHuUs 3aHATHH TI0 JUCIUILTUHE HCIIOIB3YIOTCS CPEICTBA OOYICHHUS

- yueOHUKH, HHPOPMAIIMOHHbIE pecypchl HTepHeTa;

- CIIPaBOYHBIE MAaTEepUaAIbl U HOPMATUBHO-TEXHUYECKAS JIOKYMEHTAIIHS;

- METOIMYECKHUE YKa3aHUs JJIs BBIMOJIHEHUS J1a00paTOpHbIX padoT.


http://pandia.ru/text/category/laboratornie_raboti/

[Tporpamma coctaBiieHa B cOOTBETCTBUU ¢ DeepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICIIEr0 00pa30BaHMA MO HAINPABICHUIO NOATrOTOBKM OakanaBpoB 13.03.03 «IHepreTu-
YecKoe MALIHMHOCTPOEHHUEe».

IIporpammy cocTaBuiIn:

Crapimii npenoaBaTenb /Tep-Baransnn 10.C./

IIporpamma yTBep:kaeHa Ha 3acegqaHum Kadeapbl “MartepuanoBegenue” «  »
2022 r.,nporokon Ne



IIpunoxenue 1

MMHUCTEPCTBO OBPASOBAHMS 1 HAYKHU POCCUICKON ®EJEPAIIN
®EJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUE
BBICIIIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

Hanpasnenue noaroroku: 13.03.03 SQHEPITETUYECKOE MAIIIMHOCTPOEHUE
OII (mpoduiib): ««ABTOMATH3UPOBAHHBIC YHEPTCTHUECKUE YCTAHOBKIDY
®opma 00yueHus: oyHas

Kadenpa: «MatepuanoBeneHue»
®OHJ OHEHOYHbBIX CPEACTB
MO JMCIMIIJINHE

MaTtepuajioBeeHue U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MATEPHAJIOB
Cocras: 1. [laciopt ¢oHIa OLIEHOUHBIX CPENICTB
2. Onucanue ONEHOYHBIX CPE/ICTB:
Ponessie urpsl
DK3aMeHalMOHHbIE OMIIETEI
Konrponsnas padora
Tect
[lepeyens nabopaTopHbIX paboT

Cocmaeumenu:
Crt. npennogaBarear  Tep-Baransann 10.C.

Mocksa, 2022 rop,
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Tabmuma 3 Tlacmopt @OC no auciumuirHe "MarepuaaoBeICHHE H TEXHOJIOTHS] KOHCTPYKITMOHHBIX MaTEPHAIOBY"

WX ONpEJENCHUS; BIUSHUE COCTaBa
CTaJIeil U CIIaBOB Ha (a3oBbIe MPeBpa-
LICHUSI TPU HArpeBaHUM M OXJIAXJe-
HUH; OCHOBHBIE BHJIbI TEPMUYECKOMN 00-
paboTKM M HMX BIMSHHME Ha CBOWCTBA
CTaJlel M CIUIaBOB; METOJbBI IOBEPX-
HOCTHOTO YIIPOYHEHHs CTaJleil U CIula-
BOB;

KJIaCCU()MKALMI0 U CBOMICTBA JIETHPO-
BaHHBIX CTajei; 0COOEHHOCTH CTpoe-
HUS U CBOWCTBA LIBETHBIX METAIOB U
CIUIaBOB (HAa OCHOBE AalllOMUHUS, THU-
TaHa, MeJIM); CTPOCHHUE U CBOMCTBA Ty-
TOIJIaBKUX METAJJIOB M MX CILJIaBOB;
CTPOEHHUE U CBOICTBAa METAJUIOKEPAMU-
YECKHUX CILIaBOB;

BIIMSHUE COCTaBa M CTPOEHUS ILIACT-
Macc ¥ Pe3MH Ha X CBOMCTBA; OCOOCH-
HOCTH MEXaHMYECKHX CBOWCTB IUIACT-
Macc U PE3UH U UX OCHOBHBIE OTJIMYUS
OT METAJUINYECKUX KOHCTPYKLHMOHHBIX
MaTEPHUAIIOB; XapaKTEPUCTUKH, KJIACCH-
(buKanuo CBONCTBA KOMIIO3ULIMOHHBIX
MaTepHalioB; KPUTEPUU BbIOOpa KOH-
CTPYKIIMOHHBIX MAaTE€pPHUAJIOB C YyYETOM

Kox komne- | DneMeHTbI KOMIETEHIIUH (4acTu KoM- | KoHTponupyembie MoTyu, Ilepuo Bunst Crnoco6sr | CpenctBa
TEHUUHU HETEHLUH) pa3zaensl (TeMbl) IUCUUIUIMHBL | AMYHOCTh | KOHTPOJS | KOHTPOJS | KOHTPOJIA
o pabodyeil mporpamMme KOHTPOJIS
1 2 3 4 5 6 7
OIIK-4 3HaHus: Pazgener 1-14 TEK, KP VYerHO Tect
3HATh CTPOCHUE METAJIJIOB U CIUIABOB U ITA T I1 KP
HX BIHSHHE HAa CBOMICTBA, MeXaHWYe- C) OK3. omireT
CKHE CBOMCTBA MaTepHaJIOB U CLIOCOOBI JIP
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OCOOCHHOCTEH JKCIUTyaTallil COOpPY-
KCHU#, MalllMH ¥ 000PYI0BaHUSI.

YMeHus: Pazgener 1-14 TEK, KP YcerHO Tect
yMeTh OOOCHOBBIBATH BHIOOp KOH- ITA T IT KP
CTPYKIIMOHHBIX MaTE€pHaJOB MPH pas- C) OK3. ouner
paboTke u3JeNuil MalIMHOCTPOEHUS; JIP

000CHOBBIBaTh BBIOOP palMOHAJIBHBIX

METOJIOB TepMHUUYECKOH 00paboTku U

YIOPOYHEHUs, IOBBIIMICHUS HU3HOCO-

CTOMKOCTH U KOPPO3MOHHOU CTOMKO-

CTH CTaJICH U CIJIABOB;

IIPOBOJUTH AHAJIU3 TEXHUYECKOrO CO-

CTOSIHUS PA3JIMYHBIX JeTalel MEeTalIo-

KOHCTPYKUUH.

Haspixu: Paznemnsr 1-14 TEK, KP VYerHO Tect
BJIAZAETh COBPEMEHHBIMU IIPUHIUIIAMU ITA T II KP
BbIOOpa KOHCTPYKLHOHHBIX MaTepua- €] OK3. Ouner
JIOB; METOJIMKOM pazpabOTKH TEXHOJIO- JIP

THYECKHAX IIPOLIECCOB, TEPMHUYECKOU
00pabOTKH CTald M MHKPOCTPYKTYp-
HOTO aHaju3a; METOAaMM MpHJaHus
KOHCTPYKIIMOHHBIM MaTepuaiaMm HeoO-
XOJUMBIX CBOMCTB NpHU MPOEKTUPOBA-
HUU, W3TOTOBJIEHUM W OKCILTyaTalluu
W31EIUH MAalIMHOCTPOEHHUS

- Cokpamnienust opM OIEHOYHBIX CPEJICTB CM. B pmiiokernn 2 k PI1.
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Ipuioxkenue 2

Hepeltenb OUCHOUYHbBIX cpe()cme no Oucuunﬂune «Mamepuaﬂoeeoenue U MEXHO0102Usl KOHCMPYKUUOHHDBIX MAMEPUAI06)

HaunmenoBanue orieHou-

HpeﬂCTaBHeHI/IG OLICHOYHOI'0 CPCACTBA

Ne OC HOTO CPEICTBA Kpatkast xapakTepucTuka oleHOYHOTO CPEACTBA B ®OC
CoBMecTHas 1eATeIbHOCTh IPYIIbI 00YYarOIIUXCS U MeJaroru-
YECKOro pabOTHHUKANOJ YIPAaBICHUEM IEAaroruueckoro padbot-
1 JlenoBas u/wiu poseBast UTpa [HUKA C LIEbI0 pelIeHNus Y4eOHbIX U NpodecCHOHaNbHO - opueH- | Tema (mpobiiema), KOHLIENIus, poJid U
(An) TUPOBAHHBIX 3aJa4 IIyTEM UIPOBOIO MOJEIMPOBAHUS PEaIbHON |0KHMIAEMBIM PE3YyJIbTAT M0 KaXA0M UTrpe
npo6yieMHoi cutyanuu. [103BossieT olleHnBaTh yMEHUE aHAIU3H-
[POBaTh M peraTh THIHYHbIE TPOQeCcCHOHATIbHbIE 3aa4u.
> Kontponbnas padota CpencTBo MPOBEPKU YMEHHUM MPUMEHSTH MOJy4YeHHbIE 3HAHUS |KOMIUIEKT KOHTPOJIBHBIX 3aJlaHHil 10 Ba-
(K/P) TUI PELIEHUs 3a]a4 ONPEJEIIEHHOTO TUIIA IO TEME WIH Pa3/eiy puaHTam
Tecr Crcrema CTaHJapTU3UPOBAHHBIX 33JaHNUN, IO3BOJISAIONIAs ABTO-
3 (T) MaTHU3HpPOBATh NPOLELYPY U3MEPEHHs YPOBHS 3HAHUM U YMEHUU @OH/T TECTOBBIX 3aJaHUI
0OyJaromerocs.
OreHKa CIIOCOOHOCTH CTYACHTA MPUMEHUTH NOJTYYCHHBIE paHee
[lepeuenp nabopaTOpHBIX pabOT U HUX
3HaHUS JUIsl IPOBEICHMS aHAIN3a, OMbITA, SKCIEPUMEHTA U BbI-
4 Jlaboparopusie padoTsl (JIP) OCHAIIICHHE
MIOJIHEHUS MOCIEIYIOMIUX PacuyeToB, a TAK)KE COCTABJICHUS BbI-
BOJIOB
Juanor npenoaaBartess CoO CTYJEHTOM, 11€JIb KOTOPOIr'O — CUCTe-
VYceTHBI onpoc MaTu3alus 1 YTOUHEHUE UMEIOLIUXCS Y CTyIeHTa 3HaHUH, Mpo-
5 p Y yery » 1P KoMriuiekT 3K3aMeHanMOHHLIX ONIETOB

(D -ax3amen)

BCpPKa €T0 MHAWBUAYAJIbHBIX BO3MOKHOCTEH YCBOCHUS MaTCPU-
ajla
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1. OK3aMeHAIUOHHBIE OMJIEThI

1. Haznauenue: Mcnonb3yroTcs Jy1si TPOBEACHUS TPOMEKYTOUHOM aTTECTAlMU 110 JUCHUILUIMHE
"MarepuanoBeieHUE U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTEPUAIIOB"
2. B Gwiiet BKIIOYEHO TPH 3aJIaHUS:
3ananue 1. Bompoc 1uist mpoBepKH TEOPETUUECKUX 3HAHUM;
3aganue 2. 3agava JUlsl IPOBEPKH YMEHUS IPUMEHSTh TEOPETUUECKHUE 3HAHMS,
3ananue 3. [IpoBepka HaBBIKOB. [IpakTuecKoe BBHITOJHEHUE 3aJaHUS .
3. KoMIutekT sk3aMeHalMOHHbIX O11eToB BKIto4aeT 30 OuneToB (mpuiararorcs).
4. PernamMeHT 3K3aMeHa: - Bpems Ha MOArOTOBKY T€3MCOB OTBETOB - 710 40 MUH
- Cnoco0® KOHTPOJISI: YCTHBIE OTBETHI.

5. llIxayna oueHuBaHus:
"OTANYHO'" - €CIIH CTYIEHT IIIy00KO U IPOYHO OCBOUJI BECh MAaTe€pHall IPOrpaMMbl 00yUYeHMs,
HCYEPIIBIBAIOIIIE, T0CIIE0BATENIHO, TPAMOTHO M JIOTHYECKU CTPOMHO €ro U3JiaraeT, He 3aTpy/I-
HSIETCS C OTBETOM TIPY M3MEHEHUH 3a/1aHusl, CBOOOIHO CIIPABIISETCS C 3a/1a4aMHU U TIPaKTHYe-
CKUMH 3aJIaHUSIMU, TIPAaBUIIBHO OOOCHOBBIBAET MPUHSATHIE PEILICHHS.
"Xopouo'"- eciau cTyAEHT TBEPIO 3HACT NPOTrPaMMHBIN MaTepuall, FPaMOTHO U 110 CYLIECTBY
€ro U3JIaraeT, He JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOMPOC, BiIaJeeT HE00X0-
JMMBIMH YMEHUSIMU ¥ HAaBBIKAMHU TIPY BBIITOJTHEHUN PAKTUIECKUX 3a1aHUMH.
"Y10BJIETBOPUTEJIBLHO'" - €CJIM CTYACHT OCBOMJI TOJIbKO OCHOBHOM MaTepuall IpOrpaMMbl, HO
HE 3HAET OTACIBHBIX TEM, JIOMTyCKAeT HETOYHOCTH, HEJOCTATOYHO MTPABHIIBLHBIE (POPMYIIUPOBKH,
HapyIlaeT M0CIe10BaTeIbHOCTD U3JI0KEHHS TPOrPAMMHOTO MaTepuaa U UCIbIThIBAET 3aTpy/I-
HEHWSI B BBITIOJIHEHUH MTPAKTHYECKUX 3aaHUH.
"HeynoB/1eTBOPUTEJIbHO'" - €CIIU CTY/IEHT HE 3HACT 3HAYUTEIbHOM YacTH MPOrpaMMHOTO MaTe-
puana, JoImycKaeT CephE3HbIe OMIMOKH, C OOIBITUMHE 3aTPYJHCHUSMH BBITIOTHSET IPAKTHICCKHE
3aJJaHMA.

Kaxnoe 3amanume sK3aMeHAIMOHHOTO OMiIeTa OIIEHUBAETCA OTAEIbHO. OOIIEN OIEHKON SB-
JsIeTcsl CpeiHee 3HaueHue, OKPYTIAEHHOE JI0 LIeJIOr0 3HAYEeHHUSI.
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BapuaHT 3K3aMeHaMOHHOI0 OnJieTa

MUWHUCTEPCTBO OBPA30BAHNS 1 HAVKU POCCUMCKOM OENEPAIINU
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE BBICILHEI'O OBPA3SOBAHU S
«MOCKOBCKHWM NMOJUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

QaxynpTeT MammHocTpoeHws, kKadeapa «MarepruanoBeieHIE»
JucrumnHa «MatepualioBeieHHe U TEXHOJIOTHsI KOHCTPYKIMOHHBIX MaTepranoBy OOpazoBaresbHas IporpaMMa
13.03.03 SQHEPTETUYECKOE MAIINHOCTPOEHHME

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Inarpamma Fe-C. M3MeHeHne XUMHUYECKOTO cocTaBa (a3 B MPOoIecce MePBUYHON M BTOPUIHOU
KpUCTAJNIM3aluU CcTanu 45.

2. [loBepxHOCTHAs 3aKaJiKa, BUJbI U 00JIACTH PUMEHEHUSI.

3. PacmudpoBars Mapky metamutonpoaykuuu: 118 u nath ee XxapakTepucTuKy (Ha3BaHHEe, Ha3HAUYCHUE,
CBOMCTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTHUN).

IlepedyeHb BONPOCOB Ha IK3aMeH
1. {narpamma Fe-C. Xapakrepuctuka ¢a3 u cTpykTypHbix coctaBisomux (OIIK- 4)
2. Nuarpamma Fe-C. Onpenenenue xumudeckoro coctara ¢as B cruiase ¢ 4,3 % C npu 1400°C
(OIIK- 4)
3. duarpamma Fe-C. 3mMeHeHre XMMHUYECKOTo cocTaBa (pa3 B polecce MepBUYHON U BTOPUIHON
kpuctamuzauuu cranu 45(0IIK- 4)
4. Nuarpamma Fe-C. M3meHeHne XMMHUECKOro cocTaBa (a3 B Ipolecce NepBUYHON U BTOPUIHON
kpuctammnzauuu cranu 30 (OIIK- 4)
5. lonsitue o cmnaBax. TBepjable pacTBOPbI, MEXaHMYECKHE CMECH, XUMUYECKUE COCAMHEHMS
(OIIK- 4)
6. JlnarpaMMa cOCTOSIHUS IBOMHBIX CIIJIaBOB C HEPACTBOPUMBIMH B TBEPIOM COCTOSIHUM KOMIIO-
Hentamu (OIIK- 4)
7. Auarpamma Fe-C. 3MeHeHne XMMHUYECKOT0 cocTaBa (pa3 B mpolecce MepBUYHON U BTOPUIHON
kpuctammn3auuu cmasa ¢ 5 % C (OIIK- 4)
8. uarpamma Fe-C. 3menenne xumndyeckoro cocrana (a3 B poliecce NEPBUUHOM U BTOPUYHOMN
kpuctammzauuu cranu Y12 (OIIK- 4)
9. Huarpamma Fe-C. Xapaxtepuctuka (a3, y4acTBYIOIIMX B 3IBTEKTHYECKOM IpEBPALLEHUU
(OIIK- 4)
10. quarpamma Fe-C. Onpenenenue xumudeckoro coctasa (a3 B crutase ¢ 5,5 % C mpu 1300°C
(OIIK- 4)
11. JlmarpamMmma COCTOSIHHSI IBOWHBIX CIIJIABOB C OTPAHUYEHHON pACTBOPUMOCTBIO KOMIIOHEHTOB B
TBOpAOM cocTtostHuu (OIIK- 4)
12. quarpamma Fe-C. Onpenenenue xumudeckoro coctasa (a3 B cruiase ¢ 4,3 % C npu 1147°C
(OIIK- 4)
13. Inarpamma Fe-C. Onpenenenue xumuueckoro coctaa ¢gaz ctamm Y12 npu 1100°C (OIIK-
4)
14. Inarpamma Fe-C. Onpenenenue xumuueckoro coctasa ¢a3 B crase ¢ 0,8 % C npu 727°C
(OIIK- 4)
15. Inarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢az ctanu Y8 mpu 1100°C (OIIK- 4)

24



16. luarpamma Fe-C. Onpenenenune xumuueckoro cocrasa ¢a3 B cruase ¢ 4 % C npu 1400°C
(OIIK- 4)

17. dnarpamma Fe-C. N3meHnenne xuMuueckoro coctara (a3 B mpoliecce NepBUYHON M BTOPHY-
HoM kpuctamumzanuu ctanu Y8 (OIIK- 4)

18. lnarpamma Fe-C. N3menenne xuMmuueckoro coctara (a3 B mpolriecce IepBUYHON M BTOPHY-
HOM KpucTtamusanuu ciasa ¢ 3 % C (OIIK- 4)

19. Iunarpamma Fe-C. Onpenenenue xumuueckoro cocrasa (a3 B cruiase ¢ 5,5 % C mpu 900°C
(OIIK- 4)

20. Tnarpamma Fe-C. U3menenne xuMudeckoro cocraBa (a3 B mpoiiecce nepBUYHON U BTOPHY-
HOM KpucTtamuzanuu ciuiasa ¢ 4,3 % C (OIIK- 4)

21. Inarpamma Fe-C. Xapaxrtepuctuka (a3, y4acTBYIOUIMX B 3BTEKTOMJIHOM IMpPEBpaIlCHUU
(OIIK- 4)

22. Nuarpamma Fe-C. OBrexTudeckoe u 3BTekrongHoe npeppamienue (OIIK- 4)

23. Inarpamma Fe-C. Onpeznenenue xumuueckoro coctasa ¢a3 B cmase ¢ 2,5 % C npu 900°C
(OIIK- 4)

24. lnarpamma Fe-C. Onpenenenune xuMmuueckoro coctana (a3 B case ¢ 2,5 % C npu 1300°C
(OIIK- 4)

25. uarpamma Fe-C. Onpeznenenue xumuueckoro coctasa ¢a3 B cmase ¢ 4,3 % C npu 727°C
(OIIK- 4)

26. Iuarpamma Fe-C. Omnpenenenue xumuueckoro cocrana ¢a3z B cmase ¢ 1,5 % C npu 800° C
(OIIK- 4)

27. lnarpamma COCTOSIHUS JBOMHBIX CILUIABOB C HEOTPAaHUYEHHOM pPaCTBOPUMOCTBIO KOMIIOHEHTOB
B TBepaoM coctosiiuu (OIIK- 4)

28. Oco0eHHOCTH IBTEKTUUECKOT0 MpeBpaleHus 1BoiHbIX ciiaBos (OIIK- 4)

29. KpacHOJIOMKOCTb U XJIJJHOJIOMKOCTb cTaIH. [IpHunHbI BOSHUKHOBEHUS U CIIOCOOBI yCTpaHe-
Hus (OIIK- 4)

30. Kpucrammsanus craBoB. [Ipasumno ¢as. [Ipasuno kornertpanumii (OIK- 4)

31. ATOMHO-KpUCTAJUIMYECKOE CTPOEHUE METAUIOB. TUIBI KPUCTAJUIMUECKUX PEIIETOK U MX Xa-
pakrepuctuka (OIIK- 4)

32. 3akoHOMEepHOCTH KpHucTaun3auuy. CTeneHb NepeoxyIakaeHNsl, YUCI0 LEHTPOB KPUCTAILIN-
3aIH, CKOPOCTTh pocTa KpuctamuioB. AMopdHbie metawbl (OIIK- 4)

33. dennputHas aukBaiys. [IpuarHbl BO3HUKHOBEHUA U c11ocoOb! yecTpanenus (OIIK- 4)

34. JleheKTbl KpUCTAUIMYECKOTO CTPOCHUS. BIusHUE MIOTHOCTH TUCIOKALUN HA POYHOCTh Ma-
tepuanos (OIIK- 4)

35. CtpykTypHBIE€ IUarpaMMbl YyTryHOB. BiinsiHue ckopocTy oxJiaxaeHus U rpadUTH3NPYIOMINX
KOMIIOHEHTOB Ha Kpuctaiu3anuto uyryna. Oroen (OIIK- 4)

36. BnusiHue ctenenu nepeoxiaxkeHus Ha Ipouecc Kpuctau3anuu. CTpoeHue CiauTKa. 30Hallb-
Has nukBanusi(OIIK- 4)

37. BiusiHue cTeneH! MepeoxIakaeHus Ha Benuununy 3epHa. Moauduuuposanue (OIIK- 4)

38. OCHOBHBIE BHJIBI XUMUKO-TepMUUecKoii 00paboTku, nx ocodernoctu (OIIK- 4)

39. CTpoeHue u cBOMCTBa TPOOCTUTA 3aKaiika U Tpooctuta otimycka(OIIK- 4)

40. MaprencutHoe npeBpaitenue u ero ocooennoctu (OIIK- 4)

41. T'a30BBIe IEMEHTAIMS U HUTpoIleMeHTaIus. VX cpaBHUTENbHAS OLIEHKA U 00J1acTh MPUMEHE-
Hus (OIIK- 4)

42. IloBepxHOCTHas 3aKaika, BUabI U o0nactu npuMmeHeHus (OIIK- 4)

43. [lonnas u HenosHag 3akanka cranei (OIIK- 4)

44. llementanms. Buasl mporecca, mapameTpsl, 00JaCTH IPUMEHEHHUS U MOJydaeMble CBOMCTBA
(OIIK- 4)

45. CtpoeHue U CBOMCTBA MapTEHCUTA 3aKaJIKU U MapTeHcuTa oTnycka (OIIK- 4)

46. [IpeBpalieHue aycTeHUTa IPU HEMPEPHIBHOM OXJIaxaeHUH. OCOOCHHOCTH MEPIMTHOTO Ipe-
BpaieHusi. Ctpyktypsl niepautHoro tuna (OIIK- 4)

47. Otnyck. Bunel otycka. U3MeHeHue cTpyKkTypsbl U cBoiicTB nipu otiiycke (OIIK- 4)
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48. IIpokanuBaeMOCThb U 3aKATMBAEMOCTh. DaKTOPHI, BIUSIONIME HA TPOKAIMBAEMOCTh. BiusHue
npokaiauBaeMocTu Ha cBoiictBa ctanu (OIIK- 4)

49. Oxuwr 1l pona, ero Buasl, ux HazHaueHue (OIIK- 4)

50. dedexrsl 3akanku u Meto sl ux npenymnpexaenus (OIK- 4)

51. Texnonorus koBkoro uyryna(OIIK- 4)

52. Kputnueckue touku MH u Mk. VX 3aBUCHMOCTb OT COZEpKaHUS YIIIEpOAa U JETUPYIOIIHUX
anemeHTOB B cTaiau(OIIK- 4)

53. OcoOEHHOCTH TEXHOJIOTUH TepMudeckoii 00padboTku aropamomuna(OIIK- 4)

54. Ornycknas xpynkocts | poxa. [Ipuunasr Bo3HuKHOBEeHMS 1 MeTObI ee ycTpanenus(OIIK- 4)
55. O6paboTka 3akaneHHo ctanu xoiogom(OIIK- 4)

56. OcoOeHHOCTH TEXHOJIOTUH TepMUUYECKOr 00paboTku ObicTpopexymei ctanu (OIIK- 4)

57. Kputnueckue touku Al, A3, Acm. [IpeBpaiuenus B cranu npu 3tux temneparypax(OIIK- 4)
58. Viyumenne. CTpoeHue u cBoicTBa copbuta oTmycka u copouta 3akaiku (OIIK- 4)

59. IloBepxHOCTHAas 3aKajika: razorsiamenHas u 3akainka TBY (OIIK- 4)

60. [IpeBpamenus npu oTmycKe 3akajieHHou ctanu. Buner ormycka (OITK- 4)

61. Crioco0Obl 3aKajiky: HEMpepbIBHAS, IPEPBIBUCTAsL, CTyNeHuaTas, nzorepmuueckas(OIK- 4)
62. Ocobennoctu Tepmudeckor 00padoTku ierupoBanubix crajieit (OIK- 4)

63. OTxUr 1 HOpMaIu3aLus CTalIu. PeXUMBI, XapaKTEpUCTUKA I10y4aeMON CTPYKTYpPbI U CBOMCTB
(OIIK- 4)

64. Haxnen n pexpucramuzanusa Meramios (OIIK- 4)

65. Harpes cranu. Hacneacteennoe 3epHo. [leperpes u nepexor(OIIK- 4)

66. Orxur I pona, ero Bunel, ux HazHaueHue(OIIK- 4)

67. AzotupoBanue. [lapameTpsl iporiecca, cBoiictBa u obnactu npumenenus(OIK- 4)

68. Buasl Tepmuueckoit 06padotku, ux HazHaueHue (OIIK- 4)

69. 3akanka cranu. OnpeeneHre 3Ha4YeHU OCHOBHBIX ITApaMETPOB: TEMIIEpaTypbl HarpeBa, JUIn-
TENBHOCTB Harpesa, ckopoctu oxnaxacHus (OIIK- 4)

70. 3akanouHnsle cpenbl, ocHOBHbIE TpeboBaHus Kk HUM(OIIK- 4)

71. OriyckHas xpynkocts I pona. [IpuunHbI BOSHUKHOBEHHS U METO/IBI €€ YCTPAHEHHUS U IIPENY-
npexaeans(OIK- 4)

72. HutpouemenTanus. [Tapamerpsl npouecca, cBoiictBa 1 obnactu npumenenus (OIIK- 4)

73. dnarpamma nzorepmuueckoro npespamienus aycrenuta. (OIIK- 4)

75. PacumdpoBats Mapky Mmetamonponaykuuu: XBIT um pate ee xapakTepuCTHKy (Ha3BaHHE,
Ha3HauyeHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYpbl U TexHoiorun) (OIIK- 4)

76. PacuudpoBats Mapky metautonponykiuu: [IIX15 u nate ee xapakTepucTuKy (Ha3BaHHE,
Ha3Ha4YeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHosorun) (OIIK- 4)

77. PacmmgpoBaTh Mapky Mmetamtonponaykuuu: J[18 u nate ee XapakrepucTUKy (Ha3BaHHeE,
Ha3HayeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHosorun) (OIIK- 4)

78. PacummdpoBarh MapKy MeTaIONpOAyKUMU: AMr u 1aTh ee XapakTepUCTHKY (Ha3BaHHE,
Ha3HayeHHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYpbl U TexHosorun) (OIIK- 4)

79. PacmnpoBaTh MapKy METAJUIONPOAYKIMHU: Y 8 U 1aTh €€ XapaKTepUCTUKY (Ha3BaHHE, Ha3HA-
YeHHe, CBOICTBa, 0cOOeHHOCTU CTPYKTYpHhl U TexHosnorun) (OIIK- 4)

80. BaustHue JIernpyronmx 3JIeMEeHTOB Ha ouMopgHoe npeBpalenue xenesa. Kinaccupukanus
nerupoBaHHbIx ctanen (OIK- 4)

81. PacumdpoBars mMapky metamutonponykiuu: BK8 u nate ee xapakrepucTuky (Ha3BaHue,
Ha3Ha4YeHUe, CBOMCTBA, 0COOEHHOCTH CTPYKTYpbl U TexHosorun) (OIIK- 4)

82. OcHOBHBIE MOKa3aTeNN (PU3UKO-MEXaHUUYECKUX CBOWCTB MaTE€PHUAIOB U METOBI UX OIpeiese-
wusa (HB, HR, HV, oB, oT, 0, KCU) (OIIK- 4)

83. Pacimudpoare mapky metamutonponykiuu: ber3mne u gath ee XapakTepUCTHUKY (Ha3BaHHE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI U TexHosnorun) (OIIK- 4)

84. Pacmm¢poBats Mapky Metayutonponykiuu: CU15 m naTe ee XapakTepUCTHUKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI U TexHonorun) (OIIK- 4)
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85. PacumdpoBars Mapky metamutonpoaykiun: Ctaib 45 U 1aTh €€ XapaKTepUuCTUKy (Ha3Haue-
HHUE, KaueCTBO, MeCTomookeHne Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOTHH)
(OIIK- 4)

86. Pacumdposare Mapky metaionpoaykuuu: 12X18H10T u nate ee xapakTepucTHKy (Ha3Ba-
HUe, Ha3HAUYCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHoyiorun) (OITK- 4)

87. PacumdpoBath Mapky Metaiuionpoaykuuu: P18 u nate ee xapakTepucTHKy (Ha3BaHUE, Ha3HA-
YeHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpPHhI U TexHojorun) (OIIK- 4)

88. PacmmdpoBats mapky metamtonpoaykuuu: 110I'13J1 u gath ee xapaktepucTuky (Ha3BaHue,
Ha3HayeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHosiorun) (OIIK- 4)

89. Pacumdposate Mapky Mertamtonpoaykuuu: bpO®d6, 5-0, 15 u nath ee XapakTepHUCTUKY
(Ha3BaHUE, Ha3HAUEHUE, CBOWCTBA, 0COOCHHOCTH CTPYKTYpbI U TexHoJorun) (OIIK- 4)

90. MukpoMexaHMKa KOMIIO3ULIMOHHBIX MaTEPUAjIOB C BOJOKHUTHIM HamnojHuTeneM. Kpurtuue-
CKasl IJTMHA BOJIOKHA. ATUTUBHOCTH cBOKCTB Kommno3uTa(OIIK- 4)

91. Pacumdposars Mapky Metautonpoaykiuu: 25XI'T u nath ee xapakTepucTuKy (Ha3BaHHE,
Ha3HayeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYphl U TexHosorun) (OIIK- 4)

92. PacumudpoBats Mapky metautonponykiuu: 08X13 u naTh ee XxapakTepUCTUKY (Ha3BaHHE,
Ha3HayeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

93. Turan u ero cmassl. CoiicTBa 1 oonactu npuMenenus (OIIK- 4)

94. BeicokoTemmiepaTypHbie MaTepuaibl. KapocToitkocTs U sxaponpouHocTs (OIIK- 4)

95. MaruutoTBepble 1 MarHUTOMATKUE MaTepuaisl. KospuutusHas cuia. @akTopsl, BIUAIOLIIIE
Ha MarHuTHbIE cBoiicTBa MaTepuanos (OIIK- 4)

96. Pacuiudposats Mapky Metayutonpoaykiuu: 38XMIOA u 1aTh ee XapakTepUCTUKY (Ha3BaHHE,
Ha3HayeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

97. PacumudpoBath Mapky Metauionpoaykuuu: AJI2 u naTh ee XapakTepUCTUKY (Ha3BaHME,
Ha3HayeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

98. PacmmudpoBats Mapky Metaiuionpoaykiuu: KU 30-6 u nath ee XapakTepuUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

99. PacuudpoBats Mapky Mmetamuionpoaykiuu: bpC30 u nath ee XxapakTepuUCTUKY (Ha3BaHHE,
Ha3HayeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI U TexHosorun) (OIIK- 4)

100. Pacmudpoate Mmapky metamonpoaykuuu: BU 120-4 u nate ee xapakTepuCcTHKY (Ha3BaHUe,
Ha3HayeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

101. Pacim¢poBats Mapky mMetamtonpoaykuuu: BCt3cn u 1aTh ee XapakTepucTHKY (Ha3BaHHE,
Ha3HaveHHe, kauecTBo, ocooennoctu Texnonorun) (OIIK- 4)

102. PacmmugpoBaTh Mapky MeTayutonpoaykiuu: Crans 08K 1 AaTh ee XapaKTepUCTHKY (Ha3Ha-
YyeHue, KauecTBo, MecTornosoxxenue Ha auarpamme Fe-C, ctpykrypa) (OIIK- 4)

103. PacmmmdpoBats Mapky Metayutonpoaykiuu: CT3KO U JaTh €€ XapaKTepUCTHKY (Ha3BaHHE,
Ha3HaveHHe, kauecTBo, ocooennoctu Texnomorun) (OIIK- 4)

104. Pacumdposars mapky Metamuonpoaykiuu: TT8K6 u nate ee xapakTepucTuky (Ha3BaHHeE,
Ha3HayeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoorun) (OIIK- 4)

105. PacmmgpoBath Mapky Mertamionpoaykuuu: JI70 u naTh ee xapakTepuUCTHKY (Ha3BaHHE,
Ha3HayeHHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

106. PacumdpoBare Mapky meramutonponykuuu: bpb2 u nath ee xapakTepucTuKy (Ha3BaHHE,
Ha3Ha4yeHUe, CBOMCTBA, 0COOEHHOCTU CTPYKTYpbl U TexHoiorun) (OIIK- 4)

107. PacmmgpoBaTh Mapky Metauionpoaykuuu: Y12A u naTh ee XxapakTepUCTHKY (Ha3BaHHE,
Ha3HayeHHue, Ka4ecTBO, MecTonoioxkeHne Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHO-
norun) (OIIK- 4)

108. Cranu a1 mITaMImoBOTO HHCTPYMEHTA X0JIOAHOTO U ropsiaero neopmupoBanus (OIIK- 4)
109. Pacum¢poare Mapky Metaionpoaykuuu: Ctanb 30A 1 1aTh ee XapaKTepUCTUKY (Ha3Ba-
HUe, Ha3HAUYCHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHoyiorun) (OITK- 4)

110. PacumdpoBats mapky meramnonpoaykuuu: T15K6 u nate ee xapakTepucTuky (Ha3zBaHHE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI U TexHonorun) (OIIK- 4)

111. MaprencutHo-ctapetouue ctaiu. Coctas, TexHonorus, csoiictsa (OIIK- 4)
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112. Hanomarepuansl. CTpykTypa, cBoiicTBa, npuMmeHenue (OIIK- 4)

3agaHus 17151 KOHTPOJIbHOM PadoThI

110 JUCIIUIIIINHEC ((MaTCpI/IaHOBeI[eHI/Ie 1 TCXHOJIOTHA KOHCTPYKIIMOHHBIX MATCPUATIOB»
(HaMMEHOBaHUE AUCUUILIHHBI)

- OIICHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIW CTYACHT BBIIIOJIHUII BCC
MPEAJIOKCHHBIC 3alaHNAd U HE JOITYCTHUJI CYIICCTBCHHBIX OI_HI/I6OK;

- OIICHKA «XOpOIIO» BBICTABIACTCA CTYACHTY, CCJIIM CTYACHT BBIIIOJHUII BCC
MMPEAJIOKCHHBIC 3a/laHUH, HO JOITYy CTHUJI 1-2 CYHICCTBCHHBIC OI_HI/I6KI/I;

- OIICHKA «YAOBJICTBOPHUTCIBHO», €CJIN CTYACHT HE BBIIIOJIHWII ITOJITHOCTBIO OJJHO
3aJaHuC,

- OIICHKA «HCYAOBJICTBOPUTCIBbHO» C€CJIIN CTYACHT HC BBIIIOJHHWII ITIOJHOCTBIO JIBa
3aJaHus.

Tema «Yrnepoaucteie cranu u uyryns» (OIIK- 4)

[Ipumeps! 3ananuit
3AJJAHUE Ne 1

1.HayeptuTte B Macmrabe quarpaMMy COCTOSIHUS JKETI€30-YTTIEPOJUCTHIX CIUIABOB HA CTaHIApPT-
HOM OJlaHKe, MMOCTaBbTe OyYKBEHHBIE 0003HaueHus. HazoBure (a3el U CTPYKTYpHBIE COCTABIISIO-
IIMe B KaXKI0M 001acTu nuarpaMMsl ((has3bl 3aKIIIOUUTE B KBaPATHBIE CKOOKH)

2. B kakux npeaenax uzmensercst xumudeckuii coctas (%C) aycTeHuTa Npy MepBUIHON KPUCTAII-
nu3anuy ciasa ¢ 1,8 %C? Kak Ha3pIBaeTCs 3TOT CIUIaBa U KaKylo CTPYKTYpY UMEET IPU KOMHAT-
HOI TeMIiepaType B COOTBETCTBUU C IMAarpaMMOil JKeJe30-yriaepos?

3. Hanumure cxeMy npeBpaiieHus ais crainu, cogaepxamei 0,8 %C npu temnepartype 727°C.
VYkaxute xumudeckuit coctaB (%C) ans ¢a3, yyacTBYIOIIMX B 3TOM IpeBpauieHuu. Yto npea-
CTaBJISIFOT cOO0M ATH (Da3bl, KaKyI0 UMEIOT KPUCTAIUTMUECKYIO PEIIETKY M CBOHCTBA?

4. lana cranbs Mapku Y 10A. YkaxuTe Kilacc 3TOH cTaiu Mo KauecTBy (0OOBIYHOTO KauecTBa, Ka-
YECTBEHHAsl, BHICOKOKAYECTBEHHAs), @ TAKXKE CPEHEE COJAEPKAHUE YIIIEpOo/ia U CTPYKTYpPY ITOU
CTaJIi IpU KOMHATHOW TEMIEpaType B COOTBETCTBUH C JUArpaMMOM KeJle30-yTiIepo/l.

5. dana cranp mapku BCTSkn. YkaxuTe ee KaueCTBO, YTO 03HAYAIOT OYKBBI U ITUQPHI BXOISIIIHE
B MapkupoBKy. [lo KakuMm mokasarensM (XUM. COCTaB, MEXaHUUYECKHE CBOMCTBA) MPOU3BOIUTCS
KOHTPOJIb 3TO# cTayu?

3AJTAHUE Ne 2

1. Haueptute B MaciTabe quarpaMMy COCTOSIHUS JKETIE30 - YTIIEPOTUCTHIX CIIJIAaBOB HA CTAHIAPT-
HOM OJlaHKe, MOCTaBbTe OYKBEHHBIE 0003HaueHus. HazoBure (a3el U CTPYKTYpPHBIE COCTABIISIO-
IIMe B KaXKI0M 001acTu nuarpaMMsl ((has3bl 3aKIIIOUUTE B KBaPAaTHBIE CKOOKH)

2. Kakue ¢a3bl BXxoaaT B coctas nepiaura? Jlaiite XxapakTepucTuKy 3TUX (a3 U yKaKUTe KOHIIEH-
TpaIMIo B HUX yTiepo/ia Py KOMHATHOM TeMreparype

3. CmnaB coxmepxut 5 %C. Onpenenure KoHLEHTpauuo yriaepoaa B ¢aszax nmpu 1000°C. Kak
Ha3bIBa€TCs 3TOT CILIaB?

4. Jlan wyryn mapku CH15. Uto 0603Ha4aroT OYKBBI ¥ UG PHI, BXOASIINE B MapKUpoBKy? Kakas
¢dopma rpacduta B 3TOM uyryne?
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5. Jlana ctanp mapku Y 10A. YKaxuTe KJacc 3TOH CTaau Mo Ka4ecTBY (OOBIYHOTO KayecTBa, Ka-
YECTBEHHAsI, BHICOKOKAYECTBEHHAs ), @ TAK)XKE CPEJIHEE COJEPKaHHUE YIIIepo/ia U CTPYKTYpY 3TOU
CTaJIi IPU KOMHATHOM TEMIEPaType B COOTBETCTBUU C TUATPAMMOM KeJe30-yriaepoa

Tewma: «Tepmuueckas oopadbotka» (OIIK- 4)

IIpumeps! 3ananuit

3aganue No 1

1. Urto Ha3bIBaeTCs MOJTHOM 3aKaJIKOM U JUIsl KAKUX cTajiel ee npuMmenstor? Haueprure
CXEMY TIOJTHOM 3aKaJIKU M BRICOKOTEMIIEPATypHOTo OTITycKa (B koopauHarax t-t) cranu 50 u
YKQXKHUTE CTPYKTYPY Ha Ka)JIOM dTare TepMooOpaboTKu (10 3aKalku, OCIe 3aKallKu, TIoCIe
OTITyCKa)

2. Kak npoBoasT noBepxHocTHYI0 3akainky TBU? Ykaxkure peKOMEH1yeMYyIO TOIIIUHY CJI04,
CTPYKTYPY U TBEPAOCTh MOBEPXHOCTHU U CEPALEBUHBI cTanu nocie 3akaiku TBY. Kak
PErylnupyIOT TOJIIMHY 3aKaJ€HHOMN 30HbI?

3. Kak BiamusieT Ha NpoKaIMBaeMOCTh pa3Mep 3epHA ayCTEHUTA?

4, B cranu 50 nocne 3akanku noiiydeHa cTpykrypa M3+@. Ykaxute napameTpbl 3akaiku (t
Harpesa, V 0XJI.) OTHOCUTENBHO KpuTHYecKuX. OlleHUTE IPaBUILHOCTD PEXKUMA 3aKaIKH

3amanue Ne 2

1. Uro Takoe ymyumenune? Kakyioo CTpyKTypy U TBEpAOCTh UMEET CTalb MOCIIE yaydllieHus?
[IpuBenuTe npumep yaydiiaeMon CTaan

2. OObsicHUTE BIMSHUE BEJIMYUHBI 3€pHA ayCTEHUTA Ha NMpokannBaeMocTs craiu. Cranb 40
JIBYX MJIABOK UMeEET 3epHO cooTBeTcTBEHHO No3 u Ne5. Kakas ruraBka OyzeT UMETh OOJBIIYIO
MIPOKATMBAEMOCTD U TToUeMy?

3. C kakoil 1epI0 M U1 KaKUX CTajed MPUMEHSIOT lieMeHTaiuoo? Hauepture cxemy
LIEMEHTAIH U TIocleayonieit repmooOpadoTku ajist ctanu 25XI'T. Ykaxkure TBepI0CTh
MMOBEPXHOCTH M TOJIITUHY YIIPOYHEHHOTO CJIOS

4, Kakast ckopocTh oxnakieHust Ha3zbIBaeTcsl Kputuueckoi? Kakue cTpykrypsl oOpasyrorcs
B cTany Y8 mpu oxjiaxkaeHuu co ckopocThio V1 u V5. Uto npeacraBisioT coOoii Ha3BaHHBIC

CTPYKTYpHBI?
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MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOW ®EJIEPAIINN
denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEeIbHOE YUPEKICHUE BBICIIIETO 00pa30BaHUS
MOCKOBCKHUH MOTUTEXHUYECKUN YHUBEPCUTET

Hanpasnenne noarotoBku:
13.03.01 TermiosHepreTuka 1 TEIJIOTEXHUKA
OII (mpoduiib): «TermnosHepreTHIeCKHe YCTAHOBKH, CUCTEMBI U KOMILICKCHD)

Kadenpa: «MarepuanoBeneHue»
(HanMeHoBaHueE Kaeapsl)

HesoBas (poaeBas) urpa Nel (OIIK- 4)

o AucuMIuinHe «MartepuanoBeieHUE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MAaTEPHAJIOB)
(HaMMEHOBaHUE AUCLUUILIHHBI)

1 Tema (mpo6aeMa) MaKpPOAHATUS CTAMH . ....uueenneeeneeenneeenneennnennn.
2 Konuenuusi Mrpbl: MPOBEJCHUE UCCIICIOBAHMS TEMIUIETA peiibca, MaKkpouuda e-
tanu, 3akanennor TBY, makponmmuda cBaproro coequnenus. [1o kaxmaomy odpasity
ONpeAeseTCa METOIMKA TPABJICHUS, OITMCHIBAECTCS BBIABICHHAS CTPYKTYpa
3 Poau:
-...HagambHUK OTK ..o ;
SIPU 1), €3 17045 534 (6160) (591 (0): T2 <3 12 00T ;
4 Oxunaemblii (€) pe3yabrTar (bl) 1€J1a€TCS 3aKIIOUYCHUE O MPUEMKE IETaIN C TEXHUYE-
CKUM 0OOCHOBAHHE TIPHHSIITOTO PEIICHUS . ...'vvnreeeenannnnns

- OLIEHKA «3a4TE€HO» BBICTABIIAETCS CTYJEHTY, €CJIU CTYJEHT 0€3 OINOOK OIpeesieT Me-
TOJIMKY TPaBJIEHUS, OMTUCHIBAET BHISIBJICHHYIO CTPYKTYPY, IPABUIBHO JENaeT 3aKII0UCHHEe
0 KauecTBE UCCIIEyEMOH JIeTaly;

- OIIEHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIU CTYACHT HE BJIaJIeeT METOIUKOM
TpaBJICHUS, HE MOXKET MPaBUIIbHO UIEHTU(ULUPOBATH UCCIETYEMYIO CTPYKTYPY...........

CocraBurenb Tep-Baransui 1O.C.

(moamucs)

« » 20 1.

HenoBas (posesasi) urpa Ne 2 (OIIK- 4)

10 AUCHUIITIMHE «MaTepI/IaJ'IOBeI[eHI/IC M TCXHOJIOTUA KOHCTPYKIUOHHBIX MATCPHUATIOB»
(HaMMEHOBaHUE JAUCIHUILIHHBI)

1 Tema (mpo0JjieMa) 3aKaTKa U OTITYCK CTAIMH . ... e unreeennneennnneeennneennns

2 KoHuenuusi Mrpbl ONpeeeHne ONTUMAaIbHON TeEMIEPATyphl 3aKaJKU cTalnu 45 U 3Ha-
YEHUs1 KPUTUYECKHUX TOUEK, YCTAHOBJICHUE BIUSHUSA CKOPOCTH OXJIAXK/ICHUS HA TBEP-
JIOCTh, U3yYECHNE MUKPOCTPYKTYPHI CTAJICH MOCIIe TEPMUUECKONU 00pabOTKH

3 Poan:

-.cHAvAImBHUK LI3JT Lo ;

SIPIN 0> 025 (50) S 852 (V01 (91 (0):2: U1 1 SRR ;

4 O:xxkuaaemblii (e) pe3yJbTat (bI) I€TaCTCS 3aKIIOYCHUE O COOJIIOICHUH MPABHIIBHON
TEXHOJIOTHH MPY MPOBEACHUM 3aKAJIKH CTATA 45... ..ot

30



- OLICHKA «3a4YTEHO» BBICTABJISETCS CTYJICHTY, €CJIM CTYACHT 0€3 OITUOOK ONMKMCHIBAET Mpe-
BpalIeHUs], IPOUCXOIAIINE TP 3aKAJIKE CTAIN; Ta€T PEKOMEHIAIUU 10 peKUMaM 3a-
KaJIKH cTaim 45;

- OIICHKA «HE 3aYTE€HO» BBICTABIISICTCS CTYJICHTY, €CJIM CTYCHT JI0IyCKaeT rpyobie
OIMMOKH TPHU OMMCAHUU TIPEBPAIICHUMA, TPOUCXOIAIINX MTPHU 3aKaJIKE CTAJIH; TaeT HEelpa-
BUJIbHBIE PEKOMEHIAINH 110 PEXUMaM 3aKaJIKU cTayn 45

CocraBUTENb Tep-Baransuu 1O.C.

(moamnucek)

« » 20 r.

Oo0pa3ubl BonpocoB u3 GoH/Ia TECTOBBIX 32IaHUH

Tema: «Mukpoananus craam» (OIIK- 4)

3ananue Ne 1

1. Uto Ha3bIBaeTCsl CTPYKTYpOil Marepuaia?

a) MEPOXOBATOCTh MOBEPXHOCTH; 0) BUAUMOE CTPOCHUE; B) HAJTMYNE TPEIIUH

2. YTo Takoe XJIaJHOJIOMKOCTE?

a) YMEHBIIICHUE TBEPJOCTH ITPH HU3KUX TEMIIeparypax; 0) oXpymuuBaHUE MaTepHaa mpu
HU3KHUX TEMIEpaTypax; B) IPOUHOCTh MaTepHasa Mpyu HU3KUX TeMIepaTypax

3. Haunbonee GmaronpusTHEIM coYeTaHUEM (PU3MKO-MEXaHHUECKHUX CBOIMCTB 00IaqaroT

a) KpyIMHO3EpHUCTHIE; 0) MEIKO3EPHUCTHIE; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3€pHA

3amganue No 2

1. Ilpu kakoM yBEIUYEHUH U3YyHatOT MUKPOCTPYKTYpPY?

a) meHee 100 pa3; 0) 6onee 50 pa3; B) HEBOOPYKEHHBIM IJ1a30M

2. Kakoit XuMHUUY€CKHUI 3JIEMEHT BBI3IBACT XJIATHOJIOMKOCTh?

a) cepa; 6) dpocdop; B) yrepon

3. YBenuyeHre HOMepa O3HAYaeT CIeIyIollee N3MEHEHNE BETMUMHBI 3epHa
a) yBelnueHue; 0) yMEHbIIICHUE; B) HE 03HAYaeT

3ananue Ne 3

1. Ha xakoM nmpuHuume padoraer Metamuiorpapuieckuii MUKpOCKOI?

a) MPOXOXKJICHHE CBETA Yepe3 Marepuai; 0) oTpakeHHe CBETa MaTepHalioM; B) MOIIIONIEHHE CBETa
MaTepuaioM

2. Kakolf XUMUYECKHI 3JIEMEHT BBI3BIBAET KPACHOJIOMKOCTH CTaIN?

a) yrepoz; 6) cepa; B) hochop

3. CKOJIBKO HOMEPOB COAEPKUT LIKaja OLEHKN BEJIMYMHBI 3€pHA CTaJINA?

a)7;6) 10;B) 5

3ananue Ne 4

1. Kak onpenenuTs yBelIMU4eHHE MUKPOCKOIa?

a) (yBenu4eHue oKyisipa) — (yBenumueHue o0bekTruBa) =; 0) (YBeITUUYCHHUE OKYIISIpa) +
(yBenmnueHue 00beKTHBA) =; B) (YBETUUCHHUE OKYIISIpa) X (yBeTUYCHUE OOBEKTHBA) =

2. YUTo Takoe KpacHOJIIOMKOCTh CTaIu?

a) moteps nmpoyHocTH npu Harpese Boime 1000°C; 6) oxpymuuBanue npu Harpese Boime 1000°C;
B) IPOYHOCTH MPHU BBICOKHX TeMIIepaTypax

3. Kak o1leHMBaIOT BETMYMHY 3€pHa CTaau?
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a) MyTeM TpaBJeHUs MUKponutHda; 0) MmyTeM CpaBHUBAHUSI C STAJIOHOM; B) ITyTEM
OTpaXkKaTeJIbHOH CIIOCOOHOCTH

3amanue Ne 5

1. Uto o3Havaet 3anuck x50?

a) yBenuuenue 6osee 50 pa3; 0) yBenuuenue B 50 pa3; B) yBenuuenue meHee 50 pa3

2. MoxHo 11 Bu3yaibHO 00HapyxuTth hochop B cramu?

a) 11a, npu coaepxkanuu 6omuee 1,2%; 0) na, npu conepxanuu meuee 1,2%; B) HeT, pu T0O0M
coZiepKaHUH

3. Kak BBISBISIIOT TPaHUIIBI 36PEH MeTaa?

a) MyTeM CPaBHEHUS C 3TAJOHOM; 0) MyTeM TpaBIeHUS MUKPOILIH(a; B) METOAOM XUMUYECKOTO
aHaim3a

3ananue Ne 6

1. Uto Takoe paszpemiaroiiasi CiocOOHOCTh MUKpOCKOTa?

a) MUHUMaJIbHOE PACCTOSIHHE MEXAY ABYMS BUAMMBIMU Pa3eIbHO TOYKAMH; 0) MaKCUMaIbHOE
pPacCTOSTHUE MEXKIY JBYMS BUIUMBIMU Pa3/IeIbHO TOYKAMU; B) YBEIMYCHUE MUKPOCKOTIA

2. B xakom Buze Haxonutcsi pocdop B cranu?

a) B BHJIE TBEPJOTO PacTBOpa MpH JII0OOM cofiepKaHuu; 0) B BUIE XUMUYECKOTO COSAMHEHUS
Boie 1,2%; B) B BUJIe TBeporo pacteopa 1o 1,2%

3. Yrto Takoe 3BTEKTUKA?

a) JIETKOIUIaBKasi CMeCh; 0) XUMUYECKOE COSTMHEHUE; B) TBEPABIN pacTBOP

3amanue Ne 7

1. Uto Takoe peruuka?

a) BUAMMOE CTpOSHHE MaTepraiia; 0) CJIeNoK peibeda MoBepXHOCTH; B) ¢oTorpadus
MTOBEPXHOCTH

2. Cepa BbI3BIBa€T KPACHOJIOMKOCTH CTaJi, €CJIM OHA HAXOTUTCS B BUJIE

a) cynpduaa Mapranma; 0) cynbQuaa xenesa; B) TBEPIOTo pacTBoOpa

3. OBTEKTHKA CyIb(puaa Kelle3a ¢ Kele30M MPU HOPMAJIbHOI TeMIieparype

a) XpyInka; 0) IacTuyHa; B) ynpyra

3amanue Ne 8

1. C yBenuueHueM JJIUHBI BOJIHBI CBETA pa3pellaroasi ClloCOOHOCTh MUKPOCKOIIA
a) yBelIMuuBaeTcs; 0) yMEHbIIIACTCS; B) HE U3MEHSETCS

2. ®ocdop obpasyer ¢ xene3om

a) TBEp/bI pacTBOpP; 0) XMMHUECKOE COSAMHEHNE; B) HE B3aUMOJICHCTBYET

3. DBTEKTHKA Cynb(HIa Kelle3a ¢ )kKeIe30M rpu Temreparypax Boimie 1000°C

a) TUIaBUTCS; 0) XPYIIKa; B) MJIACTUYHA

3amanue Ne 9

1. Yem OombIlie MUHUMAJIBHOE PACCTOSHUE MEXKITY IBYMS BHJIMMO Pa3JeIbHO TOUKAMHU, TEM
paszpenaronias cnocoOHOCTb

a) Oomblnie; 0) MEHbIIIE; B) HET 3aBUCHMOCTH

2. ®ocdop B cTaisix o0Opa3yeT C Kene30M

a) TBEpbIH pacTBOP; 0) XMMUYECKOE COEIMHEHHE; B) HE B3aUMOJICHCTBYET

3. Oxcupapl

a) TUTACTUYHBL; 0) XPYIIKU; B) YIPYTH

3amanue Ne 10
1. Ha xakoM npuHIHIe paboTaeT pacTPOBbIA AMEKTPOHHBIN MUKPOCKOM?
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a) MPOXOXKJEHUE TIOTOKA AJIEKTPOHOB Yepe3 MaTepuall; 0) OTpakeHHE IMOTOKA 3JIEKTPOHOB
MaTepuaioM; B) OTPAKEHUE CBETa MaTepUaIoM

2. Cepa oOpasyer ¢ xKene3oM

a) TBEpbIN pacTBOP; 0) XMMUYECKOE COCTMHEHNE; B) HE B3aUMOJCHCTBYET

3. Cynbdua maprania npu remneparypax Boimre 1000°C

a) Xpynok; 0) TJIaCTUYCH; B) TUTABUTCS

3amanue Ne 11

1. IIpu KaKOM YBETUYECHUHU TIPOBOJISAT MUKPOAHAIH3 CTAIIN?

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

2. Kak onieHnBalOT coiepyKaHue HEMETAJTMYECKUX BKIIFOUEHUN B cTaIn?

a) METOJIOM XMMHUYECKOTO aHajn3a; 0) MyTeM CpaBHEHHMsI C STAJTIOHOM; B) IO TBEPIOCTH 00pa3iia
3. Yo Takoe oKcubl?

a) OKHUCJIBI yIiiepojia; 0) CMECh OKHCIIOB; B) OKHCIIBI XKeJe3a

3amanue Ne 12

1. Uto Takoe Xj1aJHOIOMKOCTE?

a) YMCHBIIICHHUE TBEPIOCTH ITPH HU3KUX TeMITeparypax; 0) OXpylmuuBaHUE MaTepHala Ipu
HU3KHUX TEMIEpaTypax; B) IPOUYHOCTh MaTepHala Mpy HU3KHUX TeMIepaTypax

2. CxonbKO OaJIJIOB COJEPKUT ITKAJa OIICHKU KOJIMYECTBa HEMETANTNYECKUX BKIIFOUCHU B
cranu?

a) 10;6)5;8) 7

3. K HeMeTaIM4eCKUM BKJIIOUCHHSIM B CTAJIM OTHOCSITCS

a) ¢pocdop; 0) cynbhUIBI U OKCUIBI, B) YITIEPO

3aganue Ne 13

1. Kakoll XuUMH4YEeCKHUH JIEMEHT BEI3BIBAET XJIATHOJIOMKOCTE CTAJIN?

a) cepa; 6) dpocdop; B) yrnepon

3. IIpn KakoM yBEJIIMYEHNHN TPOBOJAT MUKPOAHAIU3 CTaIN?

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

3. Haubonee GraronpusTHBIM coueTaHueM (U3NKO-MEXaHUYECKUX CBOMCTB 001a/1atoT
a) CBOMCTBA HE 3aBHUCST OT BETUYHHBI 3€pHA; 0) MEITKO3EPHHUCTHIC; B) KPYITHO3EPHUCTHIE

3amanue Ne 14

1. Kakoif xuMHU4YeCKull 3JIEMEHT BBI3bIBAE€T KPACHOJIOMKOCTD CTaU?

a) yrepoz; 0) cepa; B) hochop

2. Ha xaxoM mpuHIune paboTaeT 3IeKTPOHHBIH MHUKPOCKOM?

a) OTpa)KEHUH CBETa MaTepuasioM; 0) MPOXOXKJACHUU MTOTOKA JIEKTPOHOB Yepe3 MaTepHall; B)
OTpa)XKEHHHU MOTOKA JIEKTPOHOB MaTepHajIoM

3. YBenuueHne HoMepa 03HAYaEeT CIEAYIOIIEee U3MEHEHUE BETUYMHBI 3epHA

a) yMEHbIIIeHHE; 0) HE 03HAYACT; B) yBEIIMUCHUE

3amanue Ne 15

1. Yto Takoe KpacHOJIOMKOCTb CTanu?

a) moteps npoyHocTH npu Harpese Beime 1000°C; 6) oxpymuuBanue npu Harpese Boime 1000°C;
B) IPOYHOCTH TPU BBICOKHX TeMIIepaTypax

2. Yem Gomplile MUHUMATBHOE PACCTOSIHUE MEXKAY JABYMS BUAUMBIMU Pa3eiIbHO TOYKAMH, TEM
paspelraronas cnocooHOCTh

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

3. CxomnpKko 0aJijIoB COACPIKUT IIKaIa OLIEHKH BEJIMYUHBI 3€pHA CTaU?
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a)7;6)10;B) 5

3aganue Ne 16

1. Yro Takoe okcuanl?

a) CMECh OKHCIIOB; 0) OKHCIIBI JKeJe3a; B) OKUCIBI YIIIepoa

2. Kakoit XuMHUUY€ECKHI1 JIEMEHT BbI3bIBAET KPACHOJIOMKOCTD CTAJIN?

a) cepa; 6) dpocdop; B) yrnepon

3. Ha xakoMm mpuHItumne padboraet MeTamuiorpapuiecKiuii MUKPOCKOTIT?

a) OTpaXCHUH CBETa MaTepuaioM; 0) MOTIONMIEHUHN CBETa MaTEPHUAIOM; B) TIPOXOXKICHUN CBETA
yepe3 Marepuan

3aganue No 17

1. Okcunsl

a) XpyIKH; 0) ynpyru; B) MiIaCTUYHBI

2. Kakoii XuMHUUY€ECKHI 3JIEMEHT BbI3BIBAECT XJIaIHOJIOMKOCTh CTAJIA?
a) docdop; 6) yrmepoxn; B) cepa

3. IIpu KakoM yBEITMYEHUH U3y4atOT MUKPOCTPYKTYpYy?

a) 6omnee 50 pa3z; 6) HeBoOpyKeHHBIM Ti1a3oM; B) meHee 100 pas

3amanue Ne 18

1. Cepa BBI3BIBaCT KPACHOJIOMKOCTH CTJIH, €CJIM OHA HAXOJUTCS B BHUJIC

a) TBEpZOro pacTBopa; 0) cuiibpuaa xeesa; B) cynbduaa Mapraiua

1. Yro Takoe paspeniaronias ciocoOHOCTh MUKpOCKoma?

a) yBeJIMYE€HUE MUKPOCKOIA; 0) MUHMMAJIbHOE PACCTOSIHUE MEXKAY JABYMS BUAMMBIMH Pa3/€IbHO
TOYKAMH; B) MAKCUMAJIHOE PACCTOSHUE MEXY ABYMsI BUJMMBIMH Pa3/IeIbHO TOUKAMH

3. Kakoit XuMHuecKuii 3JIeMEHT BBI3bIBACT XJIaJHOJIOMKOCTh CTANU?

a) cepa; 0) dhocdop; B) yrepon

3aganue Ne 19

1. ®ocdop obpasyer ¢ xene3om

a) XUMUYECKOe COeIMHEHHE; 0) TBEpABIN pacTBOP; B) HE B3aUMOIEHCTBYET

2. Yrto o3Hayaet 3anuch x507

a) yBennuenue meree 50 pa3; 6) ysenudenue B 50 pa3; B) yBenuuenue 6omnee 50 pa3

3. Yrto Takoe XJIaJTHOIOMKOCTE?

a) MPOYHOCTh MaTepuaa Mpu HU3KUX TeMIleparypax; 0) oXxpymuuBaHUE MaTepHaa Mpyu HUZKUX
TeMIEepaTypax; B) yMEHbIIEHHE TBEPAOCTH MPU HU3KHUX TeMIlepaTypax

3ananue Ne 20

1. K HeMeTannmn4eckuM BKIFOYEHUEM B CTaJIM OTHOCATCS

a) cynpGuAB U OKCUIBL; 0) yritepon; B) hochop

2. Yto Takoe KpaCHOJIOMKOCTh CTAJINA?

a) oxpymuuBanue npu Harpese Boine 1000°C; 6) mMpoYHOCTH MPU BHICOKUX TEMIIEpaTypax; B)
noTepsi MPOYHOCTH Tpu Harpese Boiie 1000°C

3. Kak onpenenuts yBenndeHrne MUKpOcKomna?

a) (yBemudeHHUE OKyIsipa) + (yBenudeHne o0ObeKTHBa) =; 0) (YBEIMUCHHE OKYJIsIpa) X
(yBenuueHne oObeKTHBA) =; B) (YBEITMUEHUE OKYJIsApa) — (yBEJINYEHHE OOBEKTUBA) =

3ananue Ne 21
1. Kak BIHSIOT HEMETAUTHICCKUE BKIIOYCHUS HA TIPOYHOCTH METAJLIIOB?
a) YBEJIMUYMBAIOT; 0) HE BIUAIOT; B) YMEHBIIAIOT
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2. Ha xaxom nipuHIuIie padoraet MertauiorpadudecKiuii MUKPOCKOTT?

a) MOIJIOLICHNE CBETa MaTepuasoM; 0) MPOXoXkIeHHE CBETa Yepe3 MaTepHall; B) OTpakeHHE CBETa
MaTepuaioM

3. Ha xakoM npuHIHIIEe pabOTaeT pacTPOBBI AMEKTPOHHBIN MUKPOCKOT?

a) OTpaXKCHUH CBETA MaTepUasioM; 0) MPOXOKICHUH ITOTOKA 3JICKTPOHOB Uepe3 MaTepHa; B)
OTPaKEHUHU TIOTOKA 3JICKTPOHOB MaTEPUATIOM

3amanue Ne 22

1. Kak onieHuBaroT copepxaHue HEMETaUTMUECKUX BKIIFOUYECHUH B cTaIu?

a) 1o TBepAOCTH; 0) METOJOM XMMHUYECKOTO aHAJIK3a; B) IIyTEM CPABHEHUS C 3TAIOHOM

2. Ilpu KakoM yBEJIMUYEHUH U3YUYAIOT MUKPOCTPYKTYpY?

a) HEBOOPYKeHHBIM Ti1a3zoM; 0) meHee 100 pa3; B) 6omnee 50 pa3

3. YeM 00JbIlIe MUHUMAIBHOE PACCTOSTHUE MEXTY IByMsI BUIUMBIMH PE3ICIIbHO TOUKAMH, TEM
paspelaronias cnocooOHOCTb

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

3ananue Ne 23

1. Cxonbko OaJIJIOB COACPIKUT IIKAJIa OLIEHKH KOJUYECTBA HEMETAJUTMIECKUX BKIIFOUEHUH B
cranu’?

a) 10;6) 7;B) 5

2. Yro Ha3bIBAIOT CTPYKTYpOU MaTepuana?

a) IEPOXOBATOCTh MOBEPXHOCTH; 0) HAIMYKE TPEILMH; B) BUAUMOE CTPOCHHUE

3. C yBenuueHHeM JJIMHBI BOJIHBI CBETA pa3pellaroias CriocoOHOCTh MUKPOCKOIIA

a) He U3MeHseTcs; 0) yBEJIMYMBACTCS; B) YMEHBIIAETCA

3ananue Ne 24

1. YBenmuenue 6aiia 03HaYaeT CIIEAYIONIee M3MEHEHUE CONIEPKAHHS HEMETAJUTNIECKIX
BKJIFOUEHHI

a) yMeHbIlIeHHe; 0) He O3HAYaeT; B) yBEJIIMUCHHE

2. Cepa BBI3bIBaCT KPACHOJIOMKOCTH CTaJH, €CIIM OHA HAXOTUTCS B BUJIC

a) cynbduaa xxenesa; 0) TBEPIOTro pacTBopa; B) CyiIb(huIa MapraHiia

3. Yro Takoe permka?

a) CIIeTIOK penbeda MmoBepxHoCcTH; 0) hoTorpadusi TOBEPXHOCTH; B) BUIIUMOE CTPOCHHUE
Matepuaia

3amanue Ne 25

1. HeMerammmyeckre BKIIIOYCHHS U3YIAIOT HA MUKPOIUTH(AX C

a) TIOJIMPOBAHHOMW MTOBEPXHOCTHIO; O) TPABJICHOM MOBEPXHOCTHIO; B) NITU(GOBAHHOMN
MTOBEPXHOCTHIO

2. B xakom Buje Haxogutcs hocdop B ctamu?

a) B BUJIE XUMHUYECKOTo coeanHeHus a0 1,2%; 6) B Buze TBepaoro pactropa 1o 1,2%; B) B B
TBEPJIOTO pacTBOpa MpH JII0OOM coiep KaHuu

3. Yro Takoe paspemiaroiias CiocoOHOCTh MUKpOCKoma?

a) MaKCHMaJIbHOE PACCTOSHHE MEXIY ABYMS BUIAMMBIMU pa3IeiIbHO TOYKAMH; 0) YBEITUUCHUE
MHUKPOCKOIIa; B) MUHIMAJILHOE PACCTOSTHUE MEKIY ABYMSI BUIUMBIMU Pa3ieIbHO TOYKAMHU

3amanne Ne 26

1. Lens TpaBieHUST MEKPOIILTH(A

a) BBISIBJICHHE MUKPOCTPYKTYphI MeTasuia; 0) BoIpaBHUBaHHE MIOBEPXHOCTH; B) BBISIBJICHHE
HEMETAJUINYECKNX BKIIOUEHHH
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2. MOXXHO 711 BU3yaTlbHO 0OHApYXHUTH hochop B cTamu?

a) 1a, npu copepkanuu MeHee 1,2%; 6) Het, pu JII0O00M COZIep)KaHUM; B) J1a, IPH COJEPKAHUN
oonee 1,2%

3. Uro o3Hauaer 3anuch X507

a) yBenuuenue B 50 pas; 0) yBenmmuenue Mmenee S0 pas; B) yBenuuenue 6osee 50 pa3

Tema: «Makpoananu3 craan» (OIIK- 4)

3amanue Ne 1

1. [TIpuroroBiienne MakponuMda BKIIOYACT ONepaliu:

a) Mex. oOpaboTtka, nummdoBaHue, monupoBanue; 0) Mex. oOpaboTka, numdoBaHUE, TPABICHUE;
B) Mex. 00paboTKa, MOJIMPOBAHUE, TPABICHHUE

2. B nedpopmupoBannom cruiaBe 3HaueHne KCU u d BJ0b BOJIOKHA:

a) BbINIC; 0) HIDKE; B) OJIMHAKOBBI

3. Coenunenue cepeOpa BXOIUT B COCTaB PEaKTHBA:

a) U1t ry0okoro TpasieHus; 0) baymana; B) ['eitHa

3ananue Ne 2

1. Ilpu oxnakaeHnu cauTka o0pa3yeTcsi 30Ha KpPYIHbIX OPUEHTHPOBAHHBIX 3€PEH:

a) pu OBICTPOM OXJIAXKJICHHUHU; 0) IPU HAIIPABICHHOM OTBOJIE TEIUIA; B) MIPU MEIJICHHOM
OXJIAXKICHUN

2. Hannuue Ha NOBEPXHOCTH M3JI0Ma YYacTKOB C OJeCTAILIEH U LIEPOXOBATONW OBEPXHOCTHIO
XapaKTEepHO JJIS:

a) KPUCTAJUIMYECKOTO U3JI0Ma; 0) BOJIOKHHCTOTO M3JI0Ma; B) YCTAJIOCTHOTO M3JIOMa

3. HarpeB ucnonb3yroT B Ipoliecce:

a) IyOOKOro TpaBiieHHs; 0) TpaBleHHE peakTuBOM baymaHa; B) TpaBiieHHe peakTuBoM I eliHa;

3ananue Ne 3

1. lenapuTHOM JTUKBHUAAIIMEN HA3bIBACTCS:

a) HEOAHOPOTHOCTh XUMHUYECKOTO COCTaBa B 00BEME OJTHOTO 3€pHA; 0) OTHOPOIHOCTh
XMMHUYECKOTO COCTaBa B 00bEME OJTHOTO 3€pHA; B) HEOAHOPOAHOCTh XUMUYECKOTO COCTaBa B
o0beMe CIUTKa

2. B nedopMupoBaHHOM CIUIaBE 3HAYEHHUE Gs BIOJIb BOJIOKOH MO CPABHEHHIO C MONEPEYHBIM
HampaBlICHUEM:

a) BBIIIE; 0) HIKE; B) OTMHAKOBHI

3. B u3nome mposiBIIsieTCs 30Ha J10JIoMa:

a) B KPUCTAJUTMYECKOM; 0) B BOJIOKHHCTOM; B) B YCTAJIOCTHOM

3amanue Ne 4

1. JInkBuganuen Ha3bIBaeTC:

a) OJHOPOJTHOCTh XMMHUYECKOTO COCTaBa; 0) HEOMHOPOJHOCTh XMMHYECKOTO COCTaBa; B)
HEOTHOPOJHOCTh MEXaHUUECKUX CBOMCTB

2. Cepa HaXOIUTCS B CTAJIM B BUJIE

a) MnS; 6) MnSOs4; B) H2S

3. ®pakrorpadueii Ha3bIBAIOT U3yUYECHHE:

a) u3noma aetanu; 0) Makpouruda; B) MeIoi aeTanu

3aganue Ne 5

1. JIerkomniaBkre MPpUMECH KOHIICHTPUPYIOTCS B:

a) IaBHBIX OCSX JIEHAPHUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEXy 3€pHAMU MeTaJlIa
2. Kpucramideckuil u3JI0M CIJIaBa CBUAETEIbCTBYET O:

a) XpYIIKOM pa3pylIeHuH; 0) BI3KOM pa3pylIeHUH;
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3. [Ipenen mpoyHOCTH CIUIaBa MPH PACTSKEHUU 0003HAYAIOT:
a) of; 6) 6; B) KCU

3aganue Neb
1. IInacTHYHOCTH CIUIaBa XapaKTepU3yIOT:

a) mpezesioM IPOYHOCTH MPH PACTSHKEHUH; 0) OTHOCUTENBHBIM YIUTMHEHUEM MIPU PACTSHKEHUH; B)

K03 (HUIIMEHTOM yIapHOH BA3KOCTH

2. B cocraB peakrtuBa ['eiina BXoAUT:

a) CepHast KUCJI0Ta; 0) COsTHAsI KUCJIOTA; B) XJIOPUCTHIA aMMOHUH
3. BOJIOKHUCTBIN U3JI0M CIUIaBa CBUIETEIILCTBYET O:

a) XpyIKOM pa3pylieHuu; 0) BA3KOM pa3pyLICHUH

3amanne No7

1. BOIIOKHUCTBIN U37I0OM UMEET MOBEPXHOCTh

a) IMIEepOX0OBaTyI0; 0) OIECTSAIIYIO 3€PHUCTYIO; B) MAaTOBYIO
2. MakpOoCTyKTypoOil clijlaBa Ha3bIBa€TCSA:

a) CTPYKTYypa, pa3indumast 1oji JIeKTPOHHOM MUKPOCKOIIOM; 0) CTPYKTypa, pa3audumas moj

ONTUYECKUM MHUKPOCKOIIOM; B) CTPYKTYpa, Pa3InuuMasi HEBOOPY>KEHHOM I1a30M
3. VnapHast BA3KOCTb [TPOKATa B HAIPABJICHUSIX BAOJb U MOMEPEK BOJIOKOH
a) pasnuyaercs B 2 pasa; 0) paznuuaercs B 10 pa3; B) He ominvaercs

3ananue Ne 8

1. [Ipenen npoyHOCTH MTPOKATa B HANPABJICHUSX B/IOJIb U IIONIEPEK BOJIOKHA
a) pasnuyaercs B 2 pasa; 0) paznuuaetcs B 10 pa3; B) He ominvaercs

2. 3epHO MeTaIa SBISETCS:

a) KpUCTAJUIOM; 0) KPUCTAJUIUTOM; B) IEHTPOM KPHCTAIU3ALUH

3. TpaBienue makpouutuda

a) 06CCL[BC‘-II/IB8.CT MMOBCPXHOCTH CIIJIaBa, 6) BBISABJIACT HCOOHOPOAHOCTb MAKPOCTPYKTYPEI, B)

MOJIPYET NUTU(GOBAHHYIO TTOBEPXHOCTD

3amanue Ne 9
1.Menko3epHHUCTast CTPYKTYpa B JJUTOM METaJlie 00pasyercs

a) pu ObICTPOM OXJIaKJIEHUH; O) MpU MEAJIEHHOM OXJIAXACHHUU; B) IPU HAIIPaBJICHHOM OTBOJIE

Teria
2. JIuxkBugamuen Ha3pIBAIOT:

a) HCOAHOPOAHOCTb XUMHUYCCKOI'O COCTAaBA, 6) KpUCTAJUIN3alUIO CILJIaBa, B) BCJIIMYHNHY 3CPCH

MeTaa
3. Koapumment ynapHoii BI3KocTH 0003HAYAIOT
a) of}; 0) o; B) KCU

3amanue Ne 10
1. Konenuarsrii Ban JIBC pekoMeHyeTcs M3TOTaBINBATh:
a) U3 Ipokara; 0) KOBKOW; B) TUTHEM

2. BonokHucTas CTpykTypa 1e(hOpMHUPOBAHHOTO METAJLIA BBISBISETCS PEAKTHUBOM:

a) mmyboxoro TpaBienus; 0) baymana; B) ['eiina
3. Ilpenen mpoYHOCTH MPU PACTSHKEHUH UMEET Pa3sMEpPHOCTh
a) MIla; 6) %; B) ix/cm>

3amanue Nell

1. 30HanbpHYIO JUKBUIALUIO MOKHO YCTPAHUTh

a) OTXKUTOM; 0) 00paOOTKON JaBICHUEM; B) HEb3S

2. Koa¢pumueHt ynapHoil BA3KOCTH UMEET Pa3MEPHOCTh

37



a) MIla; 6) %; B) JIx/Mm>

3. Bsi3koe pa3pylieHne XxapakTepu3yeTcs:
a) KPUCTAJUTMYCCKUM H3JIOMOM;

0) BOJIOKHUCTBIM M3JIOMOM

3ananue Ne 12

1. MuHuManbHbIe IpUMecH cepsl U Gocdopa copepxut:

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

2.JlenipuTHas TUKBALMS BBISBISAETCS METOJOM

a) mmyboxoro TpaBienus; 0) baymana; B) ['eiina

3. OCHOBHBIMH XapaKTEPUCTHUKAMH (PU3UKO-MEXaHUUECKUX CBOMCTB CIJIABOB SBIISIOTCS
a) o-1,0,1; 6) op3,0,KCU; B) oeuc,y,p

3aganue Ne 130

1. Ycagounas pakoBUHA CIUTKA (hOPMUPYETCS B:

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

2. JIna MakpoaHaiau3a CIUMTKOB M IPOKATa IPUMEHSIOT:

a) nyOokoe TpaBieHue; 0) TpaBieHHe peakTuBoM baymana; B) TpaBienue peaktuBoM I eiina
3. leHapuTHYIO JINKBUJALUIO MOXKHO YCTPaHUTh:

a) 00paboTKOM AaBiieHHuEeM; 0) OT)KUTOM; B) HEJb3s

3amanue Ne 14

1. 171 BBISIBJICHHSI pacIpeIelICHUsI CEPHI B CTAIA IPUMECHSIOT

a) IyOoKoe TpaBJieHHE; 0) TpaBieHHe peakTuBOM baymaHa; B) TpaBieHue peakTUBOM [ eliHa

2. YcajouHasi pakoBUHA CIIUTKA (POPMUPYETCSI:

a) B Havale mpoliecca KpucTauin3aium; 0) B KOHIE Mpoliecca KpUCTaJUTM3aIliK; B) B IIpoliecce
OXJTXKICHHSI CITUTKA

3. XaoTHYHYIO OPUEHTALIMIO 3epeH B 1 30HE cIUTKa 00YyCIaBINBAIOT

a) HEOTHOPOTHOCTHIO peibeda N3I0KHHUIIBI; 0) BHICOKAst CKOPOCTH OXJIK/ICHUS; B)
HaIpaBlIeHHBINA TEMIOOTBO

3amanue Ne 15

1. JInst BBISIBJICHUS pacnpeieTICHUsI CEPhI B CTAJIN PUMEHSIIOT:

a) nyOokoe TpaBieHue; 0) TpaBieHHe peakTuBoM baymana; B) TpaBieHue peaktuBoM [ eiina

2. YcanouHasi pakOBHHA CIIMTKa (pOpMUpyeTcs B:

a) HavaJle TIpoliecca KpUcTain3alum; 0) KOHLE Mpoliecca KpUCTAIIN3alHK; B) IpoLecce
OXJIQXKJICHHSI CITUTKA

3. XaoTUUYHYIO0 OpPUEHTALIUIO 3ePEH B 1 30HE CIMTKa 00yCIaBINBAIOT

a) HEOAHOPOTHOCTH penbeda N3T0KHHUIIBL; ) BRICOKAsi CKOPOCTh OXJIAKICHUS; B) HAIIPABICHHBIH
TEIJI00TBOJ

3amanue Ne 16

1. Kakoit Bua n3noMa BO3HUKAET P MHOTOKPATHBIX MIOBTOPHO-TIEPEMEHHBIX Harpy3Kax?

a) YCTaJIOCTHBIN; 0) BA3KHUIA,

2. Jlist MakpoaHalin3a CBApHOTO COCTUHEHHSI HCTIONIb3YIOT

a) TpaBlieHHe peakTuBoM baymana; 6) TpaBieHHe peakTUBOM [ eliHa; B) ITyOOKo€e TpaBiieHHE
3. XKunkuii MeTasu1 1o OTHOLICHUIO K TBEPJOMY METAJUTy UMEET YIACIbHBIA 00beM:

a) 6onpImii; 0) MEHBIINI; B) paBHBII
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3amanue Ne 17

1. Kakyro cTpyKTypy UMEET CTaJIbHOM CIUTOK?

a) BOJIOKHUCTYIO; 0) TCHIPUTHYIO

2.J1ns1 BBISIBIIEHUS paciipeienieHus yriiepoaa u ochopa B cTaiau MPUMEHSIOT:

a) IyOoKoe TpaByieHHe; 0) TpaBieHHe peakTuBOM [ eiiHa; B) TpaBieHUE peakTHBOM baymana
3. brectsniyto MOBEPXHOCTh HMEET:

a) KpUCTAJUIMYECKUHN U37I0M; 0) BOJIOKHHCTBIN U3JIOM

3anganue No 18

1. ITpu riryOOKOM TpPaBJICHUU HCIIONB3YOT:

a) COJITHYIO KHUCTIOTY; 0) CepHYIO KUCIIOTY; B) XJIOPUCTHIN aMMOHUH

2.B ycnoBHsX HanpaBJICHHOTO TEIIOOTBOMIA (POPMUPYETCS:

a) 30Ha MEJIKUX PAaBHOOCHBIX 3€peH; 0) 30Ha KPYIHBIX OPUEHTUPOBAHHBIX 3€PCH; B) 30HA
KPYITHBIX PaBHOOCHBIX 3€pPECH

3.XpyImkoe pa3pylieHHe XapaKTepU3yeTcs:

a) BOJIOKHHCTBIM U3JIOMOM; 0) KPUCTAILTHYECKUM H3JIOMOM

3amanue Ne 26

1. Cynbun mapranma npu temneparype Boite 1000 C:

a) TIacTu4eH; 0) MIABUTCS; B) XPYIOK

2. Yo Takoe XJIaJHOJIOMKOCTb:

a) OXpyI4yMBaHHe MaTepuasa Mpu HU3KUX TeMIieparypax; 0) IpouHOCTh MaTepHasa Mpyu HUZKUX
TEMIIEpaTypax; B) yMEHbIIEHUE TBEPAOCTU IIPU HUZKUX TEMIIEpaTypax

3. YTto Ha3bIBAIOT CTPYKTYpOU MaTepUaia:

a) BUJIUMOE CTPOEHME; 0) HAIMUKE TPEILMH; B) IIEPOXOBATOCTh IOBEPXHOCTU

Tema: «Yraepoauctoie ctanm» (OIIK- 4)

buner Ne 1

1. Yro npezacraBisieT co0Oi ayCTeHUT?

a) TBepblii pacTBop yriaepoaa B Fe y; 6) TBepablit pacTBop yriepona B Fe a; B) xumudeckoe co-
eIMHCHUE

2. YKaxxuTe UHTEpBAJ M0 COACPKAHHUIO YIIIepOo/ia B CTANIAX

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

3. K kakoMy KJ1acCy Mo Ka4eCTBY OTHOCUTCS CTajib 607

a) OOBIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BHICOKOKAYECTBEHHAS

buner Ne 2

1. Kakyro KpUCTaJUIMYECKYIO PEIIETKY UMEET Kene30 — o7

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

2. YTo mpoUCXOUT MPU HArpeBe B TOUKE S?

a)® —> A;0)I[1— A;B)A— 11

3. Kakue cBoiicTBa cTai OOBIYHOTO Ka4eCTBa FapaHTHPYyET rpynma A?

a) XUMUYECKHI cOCTaB; 0) MEXaHUYECKUE CBOMCTBA; B) MEXaHUYECKUE M XUMUYECKHUI COCTaB

buner Ne 3

1. Kaky1o KpUCTaJUTMYECKYIO PEIIETKY UMEET Kejie30 — y?
a) I'lIK; 6) OLIK; B) pomOo3mprueckast

2. YTo mpoUCXOIUT NPH OXJIAXKIECHUU B TOUKE S?
a)®—>A;0)A—-1ILB)II— A

3. YUro o3HavaroT nudpsl B Mapke ctainu Y 12?7
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a) OPSKOBBIM HOMEP; 0) colep:kaHue yriaepoaa B COThIX %; B) coiep kaHue yIiiepoa B IECATHIX
%

buner Ne 4

1. KakoBa MakcumaibHas paCTBOPUMOCTD yTJIEpOa B ayCTCHUTE?

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

2. Kakas ¢a3a BbiensieTcsi B JO3BTEKTOUIHBIX CTAJISAX MIPU BTOPUYHOM KpUCTAIITU3alUN?

a) A; 0) 11; B) ©

3. Yro o3HayaroT HUQpsl B Mapke crainu 457

a) IOPSLIKOBBINA HOMEP; 0) copiep kaHue yriiepoja B COThIX %; B) COAepKaHue yriepoJa B IeCIThIX
%

buner Ne 5

1. KakoBa MakcuMalbHasi paCTBOPUMOCTb yTiiepoia B peppure?

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

2. Kakas ¢a3a BblAenseTCS IPU BTOPUYHON KPUCTAIU3ALMH JOIBTEKTOUIHBIX CTaIen?

a) ;6) A; 8) 11

3. Yto o3nHauvatoT uudpsl B Mapke cranu BCt3kn?

a) cofiep>KaHue yIieponaa B COThIX %; 0) coaepikaHue yriepoaa B 1eCAThIX %; B) MOPSAKOBBIN
HOMED

buner Ne 6

1. Kakumu cBoiicTBaMu 00NIaaeT eMEHTHUT?

a) Beicokas muractuuHocts 1 HB 8000 MIIa; 6) tBeprocts HB 8000 MIla; B) TBepnocts HB
2000 MIla

2. Kak u3meHnsieTcst coep:kanue yriepojaa B TBEpIoi (pase npu nepBUYHON KpUCTAITU3ALNUN
ODBTEKTOUIHBIX CTAJIEH?

a) yMeHbIIIaeTcs; 0) yBeIMUUBACTCS; B) HE U3MCHSIETCS

3. Kak Ha3siBaetcs craib ¢ copepxanueM yriepona 0,30 %?

a) I0ABTEKTOUAHAS; 0) SBTEKTOUIHAS; B) 3a3BTCKTOMTHAS

buner Ne 7

1. Cxosnbko yriepoja B IIeMEHTUTe?

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

2. Kak u3meHsieTcst KOHIISHTpallus yriiepoaa B (heppute npu BTOPUIHON KPUCTAILTH3AIUN?
a) YMeHbIIaeTcs; 0) yBeIMUUBACTCS; B) HE U3MCHSETCS

3. K kakoMy Kkjaccy 1o KauecTBy OTHOCHUTCS cTaib Y 10A?

a) OOBIYHOTO Ka4ueCcTBa; 0) BHICOKOKAUECTBEHHAS; B) Ka4eCTBEHHAS

buner Ne 8

1. 13 xakux (a3 cocTouT nepiaut?

aA)Aud; 6)dull;s) Aull

2. Kak u3meHseTcs KOHIEHTpalus yIIepoia B ayCTEHUTE ITPU BTOPUYHON KPUCTAIIIN3ALUN
3a3BTEKTOUIHBIX CTAJIEH?

a) yMeHbII1aeTcs; 0) yBEeNUYUBAETCS; B) HE U3MEHSAETCS

3. K xakoMy KJ1accy MO Ha3Ha4€HUIO OTHOCUTCS cTab Y77

a) KOHCTPYKIMOHHAs; 0) HHCTpyMEHTaJIbHAs

buner Ne 9
1. B 4éMm cyTh 3BTEKTOMIHOTO MIPEBPAIICHUS?
a) eppuT BbIACTSACTCS U3 AyCTCHUTA; 0) ayCTEHUT MPEBPAIACTCS B IEPIUT; B) LIEMEHTUT
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BBIJIETISIETCS U3 AyCTEHUTA

2. U3 xakoit ¢assl Beigensercs LI1?

a) ®; 0) A; B) K

3. Yto o3HavaroT nudpsl B MAPKUPOBKE cTaimu 357

a) colepkaHue yriaeponaa B coTbix %; 0) conepkanue yriaeponaa B AeCAThIX %; B) MOPSIIKOBBIN
HOMED

buner Ne 10

1. Yto coboit npencrasiseT HEMEHTUT?

a) TBepAbIi pacTBop yriepona B Fe a; 0) MexaHH4ecKyIo CMeCh; B) XUMHUYECKOE COCTUHEHUE;
2. U3 kakux a3 cocrout cranb 40 nmpyu KOMHaTHOM Temmieparype?
a)Oull;0)duA;B)dull

3. Kak Ha3bIBaeTCs CTab, €CJIM IPU KOMHATHOH TeMiieparype ee crpykrypa [1+1111?7

a) HBTEKTOMIHAsI; 0) 3a9BTEKTOMIHAS; B) JOIBTEKTOMIHAS

buner Ne 11

1. Kakas u3 yka3aHHbIX (pa3 ©MeeT caMy BBICOKYIO TBEPAOCTh?

a) ®; 6) A;B) L[

2. U3 kakux a3 cocrout ctanp Y11 npu koMHaTHOM Temneparype?

a)®ull;0) Aull;B) D ul]

3. Uro o3navaroT nudpsl B Mapke ctanu bCt5kn?

a) cojiepKaHue yIieposa B COThIX %; 0) copeprkaHue yriieposa B 1eCATHIX %; B) TOPSIKOBBIi
HOMEp

buner Ne 12

1. Yro npencrapiseT coO0H ayCTeHUT?

a) TBepAblil pacTBOp yrepoaa B Fe y; 6) TBepaplii pacTBop ymiepoaa B Fe a; B) MeXxaHUYECKYIO
cmech O u I

2. Kakas ¢a3a BblAenseTCS IPU BTOPUIHON KPUCTAIITH3AIMN JOIBTEKTOUTHBIX CTaJICH?

a) ©; 0) A;B) I

3. Uro o3HauaroT 1 psl B Mapke cranu BCr4cn?

a) cojiepKaHue yIieposaa B COThIX Y%; 0) MOpSAKOBBIN HOMEp; B) OTHOCUTENbHOE YUIMHEHHE O %o

buner Ne 13

1. Yro coboii npencrasiser hepput?

a) TBepAbIi pacTBop yriepona B Fe y; 0) TBepablii pactBop ymiepoaa B Fe a; B) xumuueckoe
COEIUHEHHE

2. Kakas ¢a3a BbiensieTcs Ipu BTOPUYHOM KpUCTAJUIM3ALMY 3a3BTEKTOUIHBIX CTaei?

a) d®; 0) Aud;B) 1]

3. Cranp uMeeT CTPYKTypy NEPIINT, KaK OHA Ha3bIBaeTcs?

a) 103BTEKTOMIHAS; 0) 3a3BTEKTOMIHAS; B) IBTEKTOMIHAS

buner Ne 14

1. KakoBa MakcumasbHasi paCTBOPUMOCTH yIiiepoaa B ¢peppute mpu temmneparype 727°C?
a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBparieHmue NpouCXOauT IPU HarpeBe B TOUKE S?

a)®—>A;0)I1 - A;B)A— 11

3. Uto o3HavaroT mudpsl B Mapke ctanu Y 8?

a) cofiepKaHue yrieposa B COThIX %; 0) MOPsIKOBBII HOMEp; B) COAEp KaHUE yIeposa B
necsaTeIx %
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Tema: «JlerupoBannbie craan» (OIIK- 4)

3ananue Ne 1

1. Kakue nerupyrormue 3JIeMEHTBI OTHOCSTCS K KapOu1000pazyonmm?

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

2. K xakomy KJaccy no cTpykrype oTHOcuTCs ctanb 12X17?

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

3. Pacumdpyiite xumuaeckuii cocrtas cramm 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

3aganue Ne 2

1. Kakue aneMeHTbI paciiupsioT y-061acTh?

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

2. Pacim¢pyiite xumuueckuii cocras ctanu 12X18H9?

a)0,12% C+1,8%Cr+0,9%Ni;6)0,12% C+18% Cr+9%Ni;B) 1,L2% C+ 18 % Cr +
9 % Ni

3. Kakue nerupytouiue 3J€MeHTbl OTHOCSATCS K HeKapOu000pa3zyonmm?

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

3amanue Ne 3

1. K xakomy Kjaccy 1o CTpyKType OTHOCHUTCS cTaib 12X177

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

2. KakoBo conepxkanue yriaepona B cranmu [agdunsaa 110I°13J1?

a)13% Mn+0,12% C;6) 13% Mn+ 1,1 % C; B) 13 % Mn+ 11 % C
3. Kakue nerupytomue 3JeMeHThl OTHOCATCS K KapOump000paszyromum?
a) W, V; 0) Al, Cr; B) Cu, Si

3aganue Ne 4

1. Kakas ctanb noasep:xkeHa oTnyckHoi xpynkoctu Il poga?

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

2. KakoBo coneprkanue maprania B ctanu ['agdunbaa?

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

3. Kak BnusitoT 60JBIIMHCTBO JIETUPYIONIUX IEMEHTOB Ha COJEpKaHue yIyiepoia B mepiaure?
a) MOBBILIAIOT COJIEPKAHUE YIIIepo/a; 0) MOHUKAIOT KOJIMYECTBO YIIIEPO/ia; B) HE BIUSIET

3aganue Ne 5

1. K xakomy Kitaccy mo cTpykType oTHocuTcs cranb 1101'13J1?

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

2. KakoBa KOHIIEHTpaIys yIiiepoia B MApTEHCUTHO-CTAPCIOIINX CTaJSAX?
a) <0,03 %; 6)> 0,03 %; B) 0 %

3. Onpexnennute XUMUYECKUi coctaB ctaiu 40P

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

3amanue Ne 6

1. K xakomy Kkiaccy no cTpykrype orHocutcs cranp 110I'13J1?

a) K heppuUTHOMY;0) K ayCTCHUTHOMY; B) K TIEPIIUTHOMY

2. Kakas cranp noaBepeHa oTiyckHou xpynkocTu Il poga?

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

3. Kakue nerupytomue 3J1eMeHThl OTHOCATCS K KapOump000paszyromum?
a) W, V;0) Al, Cr; B) Cu, Si
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3amanue Ne 7

1. Onpenenure xumuueckuit cocras crainu 40P

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

1. KakoBa KOHIIEHTpalLus yIJIEpOAa B MAPTEHCUTHO-CTAPEIOIINX CTAIAX ?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

1. Kakue a1neMeHThl paclIUpsIoT a-00JacTh?

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

3amanue Ne 8

1. Paciudpyiite xumudeckuii coctas cranu 12X17

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

2. Kak BausitoT OOJIBITMHCTBO JIETUPYIOIIMX AIEMEHTOB Ha COIEpKaHUE yriiepo/ia B repiure?
a) MOBBIMIAIOT COACPKAHKE YIIIepoa; 0) TOHMKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIIHSICT

3. KakoBo conepkanue yrieposaa B ctanu ['aaduasaa 11001137172

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

3aganue Ne 9

1. Kakue snemMeHThI pacIupsoT Y-001acTh?

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

2. Kakoe copeprxanue mapranmna B cranu ['aaduibpaa?

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

3. Kakoe BrnusiHHE OKa3bIBAIOT KapOum000pa3yroniye JeMEHTHI Ha TToJIoKeHne Touek S u E
nuarpammbl Fe — Fe3C?

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

Tema: «3akanka u ornyck» (OIIK- 4)

3amanue Ne 1

1. Kakue npeBpatiieHust IpoUCXoAsT Mpu Temmneparype Acl?

a) [T — A; 6) A — II; B) u3 aycTeHuTa BBIACISICTCS (EePPUT

2. Yro Ha3bIBaeTCS 3aKAIKOU?

a) HarpeB BbIIIE TeMIepaTyp $a30BbIX MPEBPAIICHUN U MEATICHHOE OXJIaXKICHHE; 0) HarpeB
BBIIIIE TeMIeparyp (a3oBbIX MPEBpaIleHH U ObICTPOE OXJIAXKICHHE; B) HarpeB 10 Acl u
OBICTPOE OXJIAKICHHE

3. Kakas cTpykTypa noiydaercs mociie HU3KOro oTiycka?

a) To; 6) Mo; B) Co

3ananue Ne 2

1. Kakue npeBpalieHust IpoUCXOIAT B CTalu Mpu Temmneparype Acl?

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

2. YTto Ha3bIBAETCA OTITYCKOM?

a) HarpeB 3aKajJeHHOM cTtanu > Acl u oxJiakJaeHre Ha BO3yXe; 0) HarpeB 3akaieHHOU cTaiu < Acl u
OXJIOXKJCHHE Ha BO3/IyXe; B) HArPEB 3aKaJCeHHOMN CTad > Ac3 U OXJIaXk/I€HHE Ha BO3IyXe

3. Kakas cTpyKTypa noiay4aeTcs ocje CpeHEro oTirycKa?

a) To; 6) Mo; B) Co

3amanue Ne 3

1. Kakoe npeBpariieHue mpouCXOoAuT B CTAISIX TIPU Temneparype Ac3?
a) MEPJIUT NPEBpaIacTCs B AyCTEHUT; 0) ayCTCHUT MPEBPAIACTCS B MIEPIIUT; B) DEPPUT PacTBOPSAETCS B
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ayCTEHHTE

2. YUTo Ha3bIBAETCS OTKUTOM?

a) HarpeB BBIIIE TeMIEPaTypbl (ha30BBIX MPEBPAIICHUN U OXJIaXICHHE BMECTE C TIeUbl0; 0) HarpeB
BBIIIIE TEMTIEPATYPhI (Da30BBIX MPEBPALICHUH U OXJIAXKICHHUE HA BO3/IyXE; B) HATPEB BBIIIE
TeMIepaTypsl (ha30BbIX MPEBPALEHUI U OXJTaKICHUE B BOJE

3. Kakast cTpyKTypa nojry4aeTcs ociie BBICOKOIO OTITycKa?

a) Mo; 6) Co; B) To

3ananue Ne 4

1. Kak 0603Ha4ai0TCsi KpUTUYECKUE TeMIepaTypbl Y JOIBTEKTOUIHBIX CTalel Mpu HarpeBe?

a) Arl, Ar3; 0) Acl, Arl; B) Acl, Ac3

2. YeM omiMyaeTcs KpucTajmyeckas penietka M3ak. or Motn.?

a) popmoii IeMeHTHTa; 0) CTENEHBIO TETPATOHATBHOCTH; B) CTEIICHBIO TUCTICPCHOCTH

3. Kakas TepmooOpaboTka Obl1a mpoBeieHa, eciu y cranu 50 momydeHa cTpykrypa M3zak + T3ak?
a) 3ak. t Harp. > Ac3; V oxi. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi1. > V kp.; B) 3ak. t Harp. > Acl; V
OXJ. > V Kp.

3ananue Ne 5

1. Yto 0603HauaeT UHAEKC « T » B 0003HAUEHUH KPUTUUYECKUX TemIeparyp?

a) mpolecc Harpesa; 0) BBIACPIKKY MPU HATPEBE; B) MPOIECC OXJIAKICHHS

2. Yro Ha3pIBaeTCA yaydlleHUEM?

a) 3aKajka + HU3KUHM OTIYyCK; 0) 3aKalika + CpeIHUI OTIYCK; B) 3aKaJjiKa + BBICOKHI OTIIyCK
3. Ilpu xakoit Temneparype IpOBOAUTCS CPEIHUI OTITYCK?

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

3ananue Ne 6

1. Ha 9To yka3pIBaeT HHAEKC « C » B 0003HAYCHUH KPUTHIECCKUX TeMIeparyp?
a) mpoliecc Harpesa; 0) mpolecc OXJIAX/IEHUs; B) BBIICPKKY IIPU Harpene

2. Kakyto CTpyKTypy UMEET CTallb MOCJIE YIyUYIIeHUs?

a) Mo; 6) M3; B) Co

3. Kakas cTpykTypa umeeT Hanbosee BRICOKYIO TBEPIOCTh?

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

3amanue Ne 7

1. Yro Ha3bIBaeTCS 3aKaIKOU?

a) HarpeB BbIIIE TeMIepaTyp $a30BbIX MPEBpAIICHUN U MEIJICHHOE OXJIaXKACHHE; 0) HarpeB BbIIIE
Temreparyp (a3oBbIX IpeBpalleHHid U ObICTpOe OXJIaKIeHHE; B) HarpeB 10 Acl u OpicTpoe
OXJIAXKICHHE

2. Kak u3MeHSI0TCS XapaKTepUCTUKN TPOYHOCTH, TBEPAOCTHU IPU OTITyCKE?

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

3. Ilpu kaxo# Temreparype MpOBOIUTCS BHICOKHM OTITYCK?

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

3ananue Ne 8

1. Kakoe mpeBpailieHre TPOUCXOIUT B CTAJSAX MpHU Temreparype Ac3?

a) MepJIUT NPEBpaIIAETCs B ayCTEHUT; 0) peppuT pacTBOPSIETCS B ayCTEHUTE; B) AyCTEHUT
MIpEeBpAIaeTCsl B MEPIIUT

2. Kakas ctpykrypa numeeT Haubosiee BbICOKYIO YIapHYIO BSI3KOCTbH?

a) Co; 6) I1; B) To

3. Kakyto cTpyKTypy UMEeT CTajb MOCIE YIyqIIeHUs ?
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a) Mo; 6) To; B) Co

3aganue Ne 9

1. Kakoe npeBpaiiieHue MpouCXOIUT B JOIBTEKTOMIHBIX CTAISAX IPpHU Temieparype Ar3?

a) U3 ayCTeHUTa BbLaeisieTcs pepput; 0) GeppuT pacTBOPSAETCS B AyCTCHUTE; B) ayCTCHUT
[IPEBPAILACTCS B IEPIIUT

2. Kakoii pexumM TepMooOpabOTKK Ha3bIBACTCS yaydllIeHueM?

a) 3aKajKa + HU3KMH OTIYyCK; 0) 3aKajka + BBICOKUI OTIIYCK; B) 3aKaJIKa + CpeIHUI OTIIyCK

3. Kakast cTpyKTypa noy4yaeTcsi Iocje HU3KOro oTirycka?
a) Co; 6) To; B) Mo

3ananue Ne 10

1. Kakoe npeBpaliieHue NpoucXoAuT B CTaJSIX IpU Temneparype Acl?

a) ayCTCHUT MPEBPAIAETCS B MEPIHT; 0) IEPIUT MIPEBPAIIACTCS B AyCTEHUT; B) U3 ayCTCHUTA
BbIENsIeTCS QEpPUT

2. Uto Ha3bIBaeTCs HOpMATU3aUCH?

a) Harpes Bblle Ac3 1 Acm U oxJaxaeHue B Bojie; 0) Harpes Boille Ac3 U Acm U OXJIaKJeHUE Ha
BO3/IyX€; B) HarpeB HUXke Acl 1 oxyiakJeHue B Bojie

3. Kakas cTpyKTypa IoIy4yaeTcs MOCJe CPEAHETO OTITycKa?

a) To; 6) Co; B) Mo

3amganue Ne 11

1. Kakoe mpeBpariieHue mpoucXoanT B CTaIH NpU Temmeparype Acl?

a) MepIUT MpeBpallaeTcs B ayCTEHUT; 0) PeppuT BBIACIACTCS U3 ayCTEHUTA; B) ayCTCHUT
MIPEBPAIIACTCs B IEPIIUT

1. Kak n3MeHstoTcs XapakTepUCTUKU MTPOYHOCTH U TBEPJIOCTHU IIPHU OTITyCKe?

a) TIOHIKAIOTCS; 0) MOBBINIAIOTCS; B) HE U3MEHSIIOTCS

1. Kakas cTpykTypa nosydaercs mocjie BHICOKOTO OTIycKa?

a) Mo; 6) Co; B) To

3ananue Ne 12

1. Uto Ha3bIBaeTCS yaydlieHuEeM?

a) 3aKaJika + BBICOKHI OTITyCK; 0) 3aKaJjika + HU3KHI OTITYCK; B) 3aKajKka + CpeAHHI OTITyCK
2. IIpu xako# TeMneparype IpoBOIUTCS HU3KUM OTITYCK?

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

3. Kakas cTpykTypa umeeT Haubosee BBICOKYIO YIapHYIO BA3KOCTH?

a) Mo; 6) Co; B) To

3amanue Ne 13

1. Yto Ha3bIBaETCS OTKUTOM?

a) HarpeB BbIIlIEe TEMIIEPaTyp (pa30BbIX MPEBpAIICHUH U OXJIAXIEHHE BMECTE ¢ IIeUbl0; 0) HarpeB BhIIIE
Temreparyp (a3oBbIX IPEBPALICHUH U OXJIaKICHNE B BOJIC; B) HarpeB BBIIIE TeMIeparyp Gpa3oBbIX
MIpEeBpaIlEeHUH U OXJIaXKJCHUE Ha BO3yXe

2. Kakas cTpykrypa numeeT Haubosiee BbICOKYIO TBEPAOCTh?

a) To; 6) Co; B) Mo

3. IIpu kaxo#l Temrneparype NpOBOIUTCS CPEIHUM OTITYCK?

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

3amanue Ne 14
1. Yro Ha3wpIBaeTCA 3aKAIKOM?
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a) HarpeB cTaiu A0 Acl u ObICTpOe OXJIaXaeHKe; 0) HarpeB CTAJIM BhIIIE TeMIeparyp (pa3zoBbIX
MIpEeBpaIleHUH U MeUIEHHOE OXJIAXK/ICHHE; B) HATPEB CTAJIM BBIIIE TeMIeparyp (a3zoBbIX MpeBpalleHUN
1 OBICTPOE OXJIAKICHUE

2. Kakyro cTpyKTypy UMEET CTab [10CIIE yIyUIIeHUs?

a) Co; 6) Mo; B) To

3. Ilpu kako# Temrneparype NpOBOANUTCS BBICOKHM OTITYCK?

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

Tema: «IlIpoxanuBaemocts ctanm» (OIIK- 4)

3ananue Ne 1

1. Kakoe BiusiHUE Ha MPOKAIMBAEMOCTh OKa3bIBAIOT JIETUPYIOLUE 3JIEMEHTHI,
pacTBOPEHHBIE B ayCTEHUTE?

a) YBEJIMYMBAIOT NMPOKAJIMBAEMOCTD; 0) YMEHBIIIAIOT MPOKATUBAEMOCTD; B) HE BIUSAIOT
2. Kakas 3aBUCHUMOCTb MEXly VKpP 3aKaJKHU U MPOKATUBAEMOCTbHIO?

a) 3aBUCHUMOCTH HET; 0) IPsIMOTIPONIOPIIMOHAJIbHAS, B) 0OpaTHOMPOMOPIIMOHAIEHAS
3. Kputnueckuil 1uaMeTp 3aroTOBKU ONPEAEIIAIOT:

a) 1o HoMorpaMme; 0) 1o KpUBOH MPOKATMBAEMOCTH; B) SKCIIEPUMEHTAIBHO

3ananue Ne 2

1. Kakas cranb umeet 6onee nryOokyro npokanuBaemMocts: 40X nin 40XHM?
a) 40XHM; 6) 40X; B) 0oAMHAKOBYIO

2. Kakas mnaBka ctanu 38X umeet 6oee IIyOOKyI0 IPOKaTIMBAEMOCTh?

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

3. B koopanHaTax «TBEpAOCTb-PACCTOSIHUE OT TOPLA» CTPOSAT KPUBBIE:

a) 3aKaJINBaEMOCTH; 0) IPOKAIIMBAEMOCTH ; B) OXJIAXKICHUS

3amanue Ne 3

1. CrtocoOGHOCTH CcTajM MOTYYaTh BBICOKYIO TBEPAOCTh MPH 3aKaJIKe Ha3bIBACTCS:

a) MPOKAJIMBaeMOCThIO: 0) 3aKaJTMBaEMOCTHIO; B) TTOBEPXHOCTHOM 3aKaJIKOM

2. Kakas cranb Oyzer uMeTh 0ojiee BBICOKYIO yaapHYyto Bs3kocTh (KCU) mocine ymyumieHus:
crans [, nMeronias o Bcemy ceueHuro cTpykTypy Corn mnu ctans I, umeromas Ha
nosepxHocTH nzaenusa Corn , a B cepaueBune — C3?

a) crans [; 6) crans II; B) crans | u ctans Il OynyT uMeTh 0MHAKOBYIO yIapHYIO BSI3KOCTb
3. Kputnueckuii JuaMeTp OnpenesitoT METOIOM:

a) TIOBEPXHOCTHOM 3aKaJiku; 0) TOPIIEBOM 3aKaIKH; B) 00bEMHOMN 3aKaJKH

3amanue Ne 4

1. 3akanMBaeMOCTb CTaJIN 3aBUCHT:

a) OT coJlep>KaHus JETUPYIOLIUX JIEMEHTOB B CTaJM; 0) OT CKOPOCTU OXJIAXKICHHSI CTAIU MpU
3aKajIke; B) OT COZIEpKaHMs YIIIepoia B CTaJIH

2. lHOpOZIHBIE BKIIFOYEHUS TIOHUKAIOT IPOKAINBAEMOCTb, T.K.:

a) YCKOPSIOT NMPEeBpallleHne ayCTEHUTa B MAPTEHCUT; 0) TOPMO3AT MPEBpAlCHUE ayCTEHUTA B
MapTEHCUT; B) CIy>KaT JOMOJIHUTEIbHBIMU [IEHTPAaMHU NEPIUTHOTO MPEBPAIICHUs ayCTEHUTA
3. YeM onpenenseTcs TBEPAOCTD TOTyMAPTEHCUTHOM 30HbI?

a) KOJINYECTBOM MapTEHCHUTA 3aKajKu; 0) KOJMUYECTBOM YIVIEpO/ia B CTAJIU; B) COACPKAHUEM
JETUPYIOIIUX JIEMEHTOB B CTAJIN

3aganue Ne 5

1. Yto Ha3bIBaeTCA MPOKATMBAEMOCTHIO?

a) CIOCOOHOCTB CTaX 00Pa30BBIBATH MPH 3aKAJIKE CTPYKTYPY HEPIUTHOTO TUTIA HA
OTIpeIeICHHYIO0 TIIyOHHY; 0) CHOCOOHOCTB CTajii 00pa30BBIBAThH MIPH 3aKaJIKE B CEPAIICBUHE
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AyCTEHUT; B) CITOCOOHOCTH CTAIM 0OPa30BBIBATH MPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYPY Ha
OTIpeICIIEHHYIO TITyOuHY

2. B 102BTEKTOMAHBIX CTASIX C YBEITUUCHUEM COJEPKAHUS YITIepoia IPOKaINBAEMOCTh:

a) MOBBIMIAETCS; 0) MOHIKACTCS; B) HE U3MEHSETCS

3. B kakux KoopauHaTax MoCTpOeHa HOMOIpaMMa JJisl OTIpeieTICHUs] KpUTUYECKOTO AruaMeTpa’?
a) Temreparypa — BpeMs; 0) KpUTUYECKUIl TUaMeTp — PacCTOsSHUE OT TOPLIA; B) TBEPAOCTb —
paccTosiHUE OT Toplia

3ananue Ne 6

1. Mexny NpoKaarBaeMOCTbIO U KPUTUYECKOM CKOPOCTHIO 3aKaJIKH HAOII0IaeTCs:

a) MpsIMO MPOIIOPLIMOHANIbHAS 3aBUCUMOCTD; 0) 00paTHO NPONOPIMOHATIbHAS 3aBUCUMOCTb; B)
KBaJlpaTU4YHas 3aBUCUMOCTh

2. Kakoe BusHHE Ha MPOKAIMBAEMOCTh OKAa3bIBAIOT HEMETANINYECKUE BKIIIOUEHUA?

a) YMEHBIIAIOT MPOKAIMBAEMOCTh; 0) YBEIMYMBAIOT IPOKAIMBAEMOCTD; B) HE BIUSIOT

3. Yro sBnseTcs KpUTEpUEM IpOKaIuBaeMoCT?

a) MOBEPXHOCTHAs TBEPAOCTh CTAJIM MOCTE 3aKaJIKK; 0) KpUTUUECKUM TMaMeTp; B) TBEPAOCTb
CEpALIEBUHBI CTAJIU TIOCTIE 3aKAJIKU

3ananue Ne 7

1. Kakas 3aBUCIMOCTb MEX/y YCTOMYUBOCTHIO ayCTEHUTA U MPOKATHBAEMOCTHIO?

a) oOpaTHO MPOIOPIIMOHANIbHAS; 0) TPSAMO MPOMOPIIMOHATIFHAS, B) 3aBUCUMOCTH HET

2. [ToueMy mpoKaIMBaeMOCTh B HACIEACTBEHHO KPYITHO3EPHUCTON CTAIH BHIIIE YEM B
MEJIKO3EpHUCTOM ?

a) MOTOMY YTO MEHbIIIE IIEHTPOB MEPIUTHOTO MPEBPAIICHUS ayCTEHUTA; 0) MOTOMY YTO OOJIbIIE
IIEHTPOB MEPIUTHOTO TPEBPAIICHHS ayCTEHUTA; B) B KPYITHO3EPHUCTON CTAIA YCKOPSIETCS
MapTEHCUTHOE MPEeBpAICHUE

3. Kakas crans umeeT 0ojiee BHICOKYIO 3aKaJIMBaeMOCTh: CTainb 20 wim Y 8?

a) cranb 20; 6) V8; B) OAMHAKOBYIO

3aganue Ne 8

1. CiocoOHOCTB cTam 00pa30BBIBATH MPH 3aKAJIKe MAPTEHCUTHYIO CTPYKTYpPY Ha
OTIpe/IeTICHHYIO TTyOUHY M0 CEYCHHIO HAa3bIBAOT:

a) 3aKaJINBaEMOCTHIO; 0) MPOKATUBAEMOCTHIO; B) TTIOBEPXHOCTHOM 3aKaJIKOM

2. Kakoe BnusiHUE Ha MPOKATMBAEMOCTh OKAa3bIBAET BEIMUMHA HACIEACTBEHHOTO 3€pHA CTaJH?
a) 4eM MeJIbue 3€pHO, TEM OOJIbIIIE TPOKATMBAEMOCTh; 0) YeM KpymHee 3epHO, TeM OOJIbIIe
MIPOKATMBAEMOCTh; B) HACJIEICTBEHHOE 36pHO HE BIMSIET HAa MPOKAITUBAEMOCTh

3. Kakas crans Y8 miu Y10 npu onTuManbHOE TeMIIepaType uMeeT 0ojiee TITyOOKY0
MIPOKATNBAEMOCTh?

a) ¥8; 6) Y10; B) omuHAKOBYIO

3amanue Ne 9

1. Yro Ha3bIBaeTCS NOIYMAapTEHCUTHOW 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BiusHHAE OKa3bIBalOT HA IIPOKAJIMBAEMOCTh OKCUABI 1 MHTEPMETAIIINIbI?

a) YBEJIMYMBAIOT MPOKATUBAEMOCTD;0) YMEHBIIIAIOT MPOKATNBAEMOCTh;B) HE BIHSIIOT

3. Kakas cranb umeet 6osee yOOKYI0 MPOKaINBAEMOCTh?

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

3amanue Ne 10

1. Yro Ha3bIBaETCs KPUTHUECKUM 1UaMETPOM?

a) MaKCHUMaJIbHbII TUaMeTp 3ar0TOBKH, KOTOPBII MPOKAIMBAETCS 10 MOTyMapTETCUTHOM
CTPYKTYpHI B CEpIIEBUHE; 0) MUHUMAJIbHBINA AMAMETP 3arOTOBKHU, KOTOPBIA MPOKAJINBACTCS 10

47



MOJTyMapTeHCUTHOM CTPYKTYPHI B CEpALICBUHE

2. JlernpoBaHHas CTajlb UMEET BBICOKYIO IPOKAJIMBAEMOCTb, €CIIH JIETHUPYIOIINE DIEMEHTBI

a) pacTBOPEHBI B AyCTCHUTE; 0) HAXOMITCS B COSAMHCHUAX KapOUI0OB U HHTEPMETAILTHIOB; B)
PACTBOPCHBI B aYCTCHUTC, a4 TAKKC HAXOAATCA B COCANHCHUAX Kap61/I,Z[OB U UHTCPpMCTAJLIINA0B
3. Kakas mnaBka cramu 25XI'T umeer 6osee TyOOKYIO MPOKaJINBAEMOCTh?

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

3amanue Ne 11

1. OT 4ero 3aBUCHUT TBEPAOCTH MOJIyMapTEHCUTHOMN 30HbBI?

a) OT coJiep KaHMs yIieposia B cTayy; 0) OT COlepKaHuUs JIETUPYIOMINX HIEMEHTOB B CTaJIU; B) OT
KOJIMYECTBO MapTeHCUTA

2. [IpokannBaeMOCTh HACIEACTBEHHO KPYIHO3EPHUCTON CTAIM BBIIIE Y€M MEJIKO3EPHUCTOMH,
MOTOMY YTO:

a) B KPYITHO3EPHUCTOM CTalIM yCKOPSIETCSl MAapTEHCUTHOE MIPEBpalieHue; 0) OobIle IEHTPOB
MEPIAUTHOTO MPEBPALICHNS AyCTEHUTA; B) MEHBIIIE LIEHTPOB MEPIUTHOTO MTPEBPAILICHUS
ayCTeHHTa

3. Kakas cranu umeet 6onee niryOOKyI0 IpOKaJnBaeMoCTh: ctaib I ¢ Vikpl = 100°/cex umm cranb
II ¢ Vkpll = 200°/cex?

a) oguHaKoByto; 0) ctais [; B) crainp 11

3amanue Ne 12

1. Yro Ha3bIBaETCS 3aKAJIMBAEMOCTbHIO?

a) CIOCOOHOCTH CTaju 00pPa30BbIBATh MAPTCHCUTHYIO CTPYKTYPY Ha OINpEIeSICHHYIO ITyOnHYy; 0)
CIIOCOOHOCTB CTaJIM MOJIyYaTh BEICOKYIO TBEPJOCTh MPH 3aKAJIKE; B) CIIOCOOHOCTH CTAIN
00pa30BbIBATh NMEPIUTHYIO CTPYKTYPY IPH 3aKaJIKe

2. Kakas maBka cranu 45 umeet 6oliee TIyOOKyIO IPOKaTHBAEMOCTh?

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

3. [IpokanuBaeMOCTh IOIBTEKTOMIHOMN CTAIIM TI0 CPABHEHHIO C 3a39BTEKTOHTHOM

a) OosnpIie; 0) MEHBIIE; B) OJJMHAKOBA

3amanue Ne 13

1. TBepAOCTh NOTYMAapTEHCUTHOM CTPYKTYpbI 3aBUCHUT OT:

a) collepKaHus yriiepoa B CTaju;0) cofep aHus JIETHPYIOIIUX 3JIEMEHTOB B CTAJIN;B)
KOJIMYECTBA MapTEHCUTA 3aKAJIKH

2. Kakas cranas umeet 6osee IyOOKy MpoKaTuBaeMocCTh: ctainb S0 wm SOXDA?

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

3. Kakoe BrnusiHuE Ha MPOKAIMBAEMOCTh OKa3bIBaIOT BKIIIOYAHUS KapOUI0B?

a) YMEHBIIIAIOT MPOKAJTUBAEMOCTH;0) YBEIMUUBAIOT MPOKAIMBAEMOCTb; B) HE BIIUSIIOT

3ananue Ne 14

1. Mexay yCTOWYMBOCTBIO ayCTEHUTA U MPOKAINBAEMOCTBIO CYIIIECTBYET:

a) IPSIMOTIPOTIOPIIMOHATBHAS 3aBUCUMOCTD; 0) 0OpaTHOMPONOPIIMOHANIbHAS 3aBUCUMOCTh; B)
KBaJIpaTU4yHas 3aBUCUMOCTh

2. IHopo/iHbIE BKITFOYEHUS, HEPACTBOPEHHBIE B AyCTEHUTE

a) YBEJIMUYMBAIOT IPOKAJIMBAEMOCTD; 0) YMEHBINAIOT IPOKAJINBAEMOCTD; B) HE BIUAIOT Ha
MIPOKATNBAEMOCTh

3. B Kakux KoopauHaTax CTPOST KPUBbBIE MPOKATUBAEMOCTH?

a) TBEPIOCTh — PACCTOSIHUE OT TOPIa; 0) TeMIieparypa — BpeMsi; B) TeMIleparypa —
KPUTHYECKUH THaMeTp

3amauue Ne 15
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1. B xoopanHaTax «1uaMeTp 3arOTOBKU — PACCTOSIHUE OT TOPLA» CTPOST:

a) IMarpaMMy MpoOKaJIuBaeMOCTH; 0) HOMOTpaMMYy; B) KPUBYIO OXJIQXKICHHS

2. Kakas mnaBka cramu 18XI'T umeet Gornee rmy00Ky 0 TPOKATHBAEMOCTH?

a) ¢ 3epHoM Ne 4; 6) ¢ 3eproM Ne 7; B) ¢ 3epHOM Ne §

3. IIpu onpeneneHnU NPOKATNBAEMOCTH 3a TNIYOHHY 3aKaJeHHOM 30HBI MPUHUMAIOT 30HY CO
CTPYKTYpPOU:

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

3ananue Ne 16

1. ITpokanuBaeMOCTh 3a3BTEKTOMIHOM CTAJIU 10 CPABHEHMIO C 3BTEKTOUTHOU

a) Oosbliie; 0) MEHBIIIE; B) HE U3MEHSIETCS

2. Yo Ha3bIBACTCS KPUTUUECKUM AUaMETpoM?

a) MaKCHMaJbHBIA AMAMETP 3arOTOBKH, KOTOPBIH NMPOKaJINBAaETCs A0 NOTYMapTEHCUTHOM
CTPYKTYpHI B CEpLIEBUHE; 0) MUHUMAJIbHBIA JUaMETpP 3arOTOBKHU, KOTOPBIH MPOKAIUBACTCS 10
MOJTyMapTEeHCUTHOM CTPYKTYpPbI B CEP/IIEBUHE;

3. 3akanMBaeMOCTh CTaJIM Y 8 110 CpaBHEHUIO CO cTaibio 30

a) Oosbliie; 0) MEHBIIE; B) HE U3MEHSIETCS

3aganue Ne 17

1. Kputrueckuii tuamMeTp 3aroTOBKM HaXOZAT:

a) SKCIIEPUMEHTAJIbHO; 0) II0 HOMOTpaMMe; B) 110 KPUBON IPOKAIMBAEMOCTH

2. Kakas cranbs umeet Oosee m1yOoKyto npokaiauBaeMocTb: ctanb 30 mwiu 30XI'CA

a) oguHakoByto; 0) ctans 30; B) 30XI'CA

3. KapOuibl 1 OKCHABI MOHMKAIOT IPOKATIMBAEMOCTbD, T.K.:

a) TOPMO3ST MpPEBpallleHNEe ayCTEHUTAa B MAPTEHCUT; 0) CIIy>KaT JONOJHUTEIbHBIMU LIEHTPAMHU
NEPIAUTHOTO NMPEBPALLCHHS ayCTEHNUTA; B) YCKOPSIOT NPEBPAIEHUE ayCTEHUTA B MAPTCHCUT

3ananue Ne 18

1. Kakas cranp nMeeT 6oJiee BRICOKYIO 3aKaIMBaeMOCTh: cTab 20 ninu Y 8?

a) cranb 20; 6) V8; B) OAMHAKOBYIO

2. Yto Ha3bIBaeTCA MPOKATMBAEMOCTHIO?

a) crmocoOHOCTH CTalli 00Pa30BBIBATH MPU 3aKAJIKE ayCTEHUT Ha OMPEIEIICHHYIO TIIyOuHy; 0)
CIIOCOOHOCTH CTaJIM 00pa30BbIBATh MIPH 3aKaJIKe MAPTEHCUT Ha ONPEECIICHHYIO TITyOUHY; B)
CIIOCOOHOCTB CTaIM 00Pa30BBIBATH MIPH 3aKAJKE CTPYKTYPY MEPIUTHOTO TUTIA HAa ONPECIICHHYIO
TyOuHY

3. C yBeluuYeHHEM pa3Mepa 3epHa ayCTEHUTA MPOKATUBAEMOCTh

a) YMEHbIIIaeTcs; 0) yBeIMUUBACTCS; B) HE M3MEHSICTCS

3amanue Ne 19

1. JlerupoBaHHas cTajgb UMEET BBHICOKYIO MPOKAIMBAEMOCTb, €CIIN JIETHPYIOIIHE HIEMEHTHI:

a) paCTBOPEHBI B ayCTEHUTE U HAXOASATCS B COCAMHEHUIX KapOUJ0B U MHTEPMETAIIUIOB; 0)
HaXOAATCA B COEAMHEHUSX KapOUI0B U HMHTEPMETAJUINIOB; B) pACTBOPEHBI B ayCTEHUTE

2. Kakas crans umeet Oosnee nryOoKyto nmpokanuBaeMocTs: ctanb I ¢ Vkpl = 100°/cex unu cranb
II ¢ Vkpll= 10°/cex

a) crans [; 6) crans II; B) ogrHakoBy1O

3. Kakum MeTozioM onpeAesstoT KpUTHYECKUH uameTp?

a) 00bEMHOI 3aKaiku; 0) TOPIIEBOM 3aKaJIKH; B) TOBEPXHOCTHOMN 3aKaJIKH

Tema: «U3H0cocTOliKHEe MaTepuaabD (OIIK- 4)
3amanue Ne 1
1. Lludpsr B MmapkupoBke Matepuana Al'-1500 yka3bIBaroT:
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a) IpeJes MPOYHOCTh; 0) AaBICHUE MPECCOBAHMS; B) YIAPHYIO BA3KOCTb.
2. Haknen 3akanenHoii ctanu 1100'13J1 oGecieunBaeT TBEpIOCTD:

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

3. 3HOCOCTOMKOCTh 00ECTIeYnBacT:

a) BBICOKAs TUIACTHYHOCTH; 0) BBICOKAsI TBEP/IOCTh; B) HU3KAast TBEPOCTh.

3amanue Ne 2

1. M3H0COCTOIKOCTH OOECTIeUNBAET:

a) BHICOKUH KO3(PPUIIMEHT TpeHHUs; 0) BbICOKAs yJIapHasl BI3KOCTh; B) HU3KUN KOOPPUIIUEHT
TpEeHUS

2. Xumnueckuii coctaB cranu X 15:

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

3. I'padut AT'-1500 paGoTocmocobeH nmpy Harpy3Ke:

a) no 10MIIa; 6) no 5SMIla; B) no 2MlIa.

3ananue Ne 3

1. 3HOCOCTOMKOCTH OOECTIeunBaeT:

a) BBICOKasi TBEPAOCTb; 0) BHICOKAs INIACTUYHOCTD; B) BEICOKUHM KO (UIIMEHT TPEHHUS.

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

a) IJIAKOBBIH Meperias; 0) MapuKONOAILUITHUKOBAs CTajlb; B) CTaJlb JUIsl U3TOTOBJICHUS ILIAPHU-
pOB.

3. I'padpur AI'-1500 paGoTrocniocoOeH mpu CKOPOCTAX CKOJIbKCHHS:

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

3ananue Ne 4

1. Cranp IIIX15 B HCXOAHOM COCTOSTHUH UMEET CTPYKTYPY:

a) hepput+ nepaut; 6) GeppuT; B) nepauT+KapOUIHI.

2. Bun Tepmuueckoit 00paboTku, 006ecreynBaronIfil BBICOKYI0 H3HOCcOCTOWKOCTh cTanu X 15:
a) 3aKajika + HU3KUN OTIYCK; 0) 3aKaika +BBICOKHUI OTITYCK; B) HOPMaTH3AIIHSL.

3. Hucynbpdua MmoaubaeHa COXpaHIET CMa3bIBaOIIEe SHCTBHE 10 TEMIIEPATyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue Ne 5

1. BBICOKYIO M3HOCOCTOMKOCTH JIeTajel MaIlliH 00eCIIeYnBaCT:

a) MPUMEHEHHE KUAKUX U TBEPJIBIX CMA30K; 0) yIIydIlleHUE; B) HOPMAaTU3aIls.
2. I'pacdut coxpanseT cmasbIBaroliee IeHCTBUE 10 TEMIIEpaTyp:

a) 150°C;6) 450°C; B) 600°C.

3. Cranp IIX15 noaseprarot 3aKajike ¢ TEMIEPATYPHI:

a)t> Acs3; 6) t> Acm; B) Aci <t < Acm.

3ananue Ne 6

1. I3HOCOCTOlKAs CTallb:

a) C15xn; 6) 110I°13J1; B) cTans10.

2.Crpykrypa ctanu IX15, oGecneunBaroiias BHICOKYIO H3HOCOCTOMKOCTB:
a) copOUT 3aKaikH; 0) TPOCTUT OTIYCKa; B) MAPTEHCUT OTITyCKa + KapOHIbI.
3. Hutpun 60pa coxpaHsieT cMa3bIBaroIIee ICUCTBHUE 10 TEMIIEpaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3ananue No 7
1. Cranp 110I'13JI mociie TUThst UMEET CTPYKTYPY:
a) nepaut; 0) GeppuT; B) ayCTCHUT + KapOHIBL.
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2. Iocne TepmoobpadoTku aetanu u3 ctanu [IIX15 momKHbI IMETh TBEPAOCTD:
a) HRC 60; 6) HRC 40; 8) HRC 30.

3. MertamnodToporuiactoBas JieHTa - 3TO:

a) craib; 0) TaTyHb; B) KOMIIO3UITMOHHBII MaTepHall.

3aganue Ne 8

1. MerannodropomniacToBas J€HTa COCTOUT:

a) IaTyHb, GTOpoIuIacT; 0) omoBsHUCTAs OpOH3a, GTOPOILIACT, TUCYIb(U MOTHOIEHA, CTATb-
Hasl JICHTa; B) AUCYIbPUI MOJINOAeHa, PTOPOILIACT.

2. TBepnoy cMa3KoH SIBIISIETCA:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) AUCYJIb(PUI MOIMOIEHA.

3. Xumnueckuit coctas ctanu 110113 J1:

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

3aganue Ne 9

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

a) pactBopeHue kapouos; 0) nomydenue 100% maprencura; B) nomyderne 100% deppura.
2. TBepnoy cMa3KoH SIBIISIETCA:

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

3. B xauecTBe U3HOCOCTOMKOIO MOKPBITUS UCIIOJIb3YIOT:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTpuUL Oopa.

3aganue Ne 10

1. Cnoco0 HaHeceHUs! HUTpUa TUTaHa Ha pabouyro MOBEPXHOCTD:
a) MEXaHUYECKUIi; 0) MOHHO-TIIIa3MEHHBIN; B) JIEKTPOXUMHUYECKHII.
2. TBepnoi cMa3KoH SBIISIETCA:

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

3. Ilocne 3akanku ctanb 1101131 umeeT TBEpAOCTD:

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

3amanue Ne 11

1. U3HOCOCTONKOCTH 0OEcTIeunBaeT:

a) BBICOKAs TUIACTHYHOCTH; 0) BBICOKAsI TBEP/IOCTh; B) HU3KAsI TBEPOCTh.
2. Xumunyeckuid coctaB ctanu [1IX 15:

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

3. I'padut AT'-1500 paboTocriocoO€H MpH CKOPOCTSAX CKOMBKCHHS:

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

3amanue Ne 12

1. I3HOCOCTOMKOCTH 00€CIEeUnBaET:

a) BBICOKUH KO3(PPUIMEHT TpeHHUs; 0) BbICOKas yJIapHasl BI3KOCTh; B) HU3KUN KOOPPUIIUEHT
TPEHHUS.

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

a) IJIAKOBBIH MeperiaB; 0) MapuKOMOAIIUITHUKOBAs CTajlb; B) CTaJIb JUIsl U3TOTOBIICHUS IIAPHU-
pOB.

3. Aucynbdhun MmonubaeHa coxpaHseT cMa3bIBarollee IeHCTBHE 10 TeMIIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3amanue Ne 13

1. IBHOCOCTONKOCTH 0OeCcTIeunBaeT:

a) BBICOKAsi TBEP/IOCTH;0) BBICOKAs MIIACTUYHOCTD; B) BBICOKHI KOI(PPHUIIUESHT TPCHHUS.
2. Crans HIX15 B HICXOAHOM COCTOSTHUU UMEET CTPYKTYPY:
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a) ¢pepput+ nepaut; 6) GpeppuT; B) mepauT+KapOUIbL.
3. Crans [IIX15 B UICXOAHOM COCTOSIHUM UMEET CTPYKTYPY:
a) ¢pepput+ nepaut; 6) GpeppuT; B) mepauT+rapOuIbL.

3amanue Ne 14

1.Bun repmuueckoii 00paboTKH, 00€CIIeUNBAONINI BHICOKYIO H3HOCOCTOMKOCTH cTanu X 15:

a) 3aKaJika + HU3KUH OTITYCK; 0) 3aKajKa +BBICOKHI OTITYCK; B) HOPMaTH3aIlus.
2. Cranp HIX15 noaBeprarot 3aKajike ¢ TEMIEPATYPBHIL:

a)t> Acs; 6)t> Acm; B) Aci1 <t < Acm.

3. Hutpun 6opa coxpaHsieT cMa3blBarolee JeiicTBUE 10 TeMIepaTyp:

a) 150°C; 6) 450°C; B) 600°C.

3aganue Ne 15

1. BBICOKYI0 H3HOCOCTOMKOCTD JAeTanel MallluH 00ecreurnBaeT:

a) IPUMEHEHHE KUAKUX U TBEPJbIX CMA30K; 0) yiydllleHue; B) HOpMaJu3aLusl.
2. Ctpykrypa cranu HI1X15, obecneunBarorias BEICOKYIO H3HOCOCTOMKOCTD:

a) COpOUT 3aKaJKK; 0) TPOCTUT OTIYCKA; B) MAPTEHCHUT OTITyCKa + KapOWIbl.

3. MeramnodropomniactoBas JeHTa - 3TO:

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

3ananue Ne 16

1. U3HOCOCTOlKAs CTalb:

a) Ct5«n; 0) 110I'13JI; B) ctans10.

2. I[Mocne TepmooOpaboTku aetanu u3 cranu 11X 15 10mKHBI UMETh TBEPAOCTD:

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

3. MetanmnodroporuiactoBasi JIEeHTa COCTOUT:

a) IaTyHb, GTOpOIUIACT; 0) OJIOBSIHUCTAs OpoH3a, (GTOPOIUIACT, AUCYIB(UT MOTHO/IEHA, CTaTh-
Hasl JICHTa; B) AUCYIb(UI MOIUOAeHA, GTOPOILIACT.

3ananue Ne 17

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

a) nepaut; 6) heppuT; B) ayCTEHUT + KapOUIbL.

2. TBepioit cMa3KoM SIBISIETCS:

a) HUTpHJ TUTaHa; 0) HUTPUI KPEMHUS; B) TUCYIb(HI MOTHUOICHA.
3. B kauecTBe N3HOCOCTOMKOTO MOKPBITUS UCTIOJIb3YIOT:

a) HUTPUJ TUTaHa; 0) HUTPUI KPEMHUS; B) HUTPU Oopa.

3anmanue Ne 18

1. Xumnueckuii coctas ctanu 110I°13J1:

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

2. TBepio#t cMa3KoM SIBISIETCS:

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

3. Cnoco0 HaHeceHUs HUTPHJIa TUTaHa Ha pabovyyro MOBEPXHOCTh:
a) MEeXaHU4eCKUi; 6) HOHHO-TJIA3MEHHBIH; B) AJIEKTPOXUMUYECKHA.

3ananue Ne 19

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

a) pacTBopeHue kapouaos; 0) momyuenue 100% maprencuta; B) nomyuenue 100% deppura.
2. TBepnoil cMa3Kou SIBISETCS:

a) HUTPUJ TUTaHA; 0) HUTPUI KPEMHHUS; B) TpaduT.

3. Hudpsr B MapkupoBke maTepuana Al'-1500 yka3siBaror:

a) IpeJel IPOYHOCTh; 0) 1aBJIeHNE MPECCOBAHMS; B) YIAPHYIO BSI3KOCTb.
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3aganue Ne 20

1. ITocne 3akanku ctanb 1100131 umeet TBEpAOCTH:

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

2. Haknen 3akanennoi cranu 110I'13J1 obecieunBaeT TBEPIOCTS:
a) HB 600; 6) HB 200; 8) HRC 60.

3. I'padut AI'-1500 paGoTocmocobeH nmpy Harpys3Ke:

a) 1o 10MlIIa; 6) mo SMIla; B) no 2MlIla.

3ananue Ne 21

1.M3HOCOCTOMKOCTh OOECTIEUNBAET:

a) BBICOKas INIACTUYHOCTh; 0) BHICOKAsl TBEPJOCTh; B) HU3KAasl TBEPAOCTb.
2. ITocne 3akanku crans 110I'13JI mmeer TBepaOCTH:

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

3. I'padput AI'-1500 paboTtocnocobeH rpu Harpys3Ke:

a) no 10MIIa; 6) no 5SMIla; B) no 2MllIa.

3ananue Ne 22

1. 3HOCOCTOMKOCTL O0ECTIEYNBAET:

a) BBICOKUH K03((UIIMEHT TpeHUst; 0) BbICOKasl yapHas BI3KOCTb; B) HU3KUI KO UIIEHT
TpEHUsI.

2.TBepnoii cMa3KOM SBISAETCS:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTpuUL Oopa.

3.MetamnoTopomniacToBas JIEHTa COCTOUT:

a) JaTyHb, (pTopoIiacT; 0) oJoBsIHUCTAsE OpOH3a, GTOPOIIIACT, TUCYIb(UT MOINOIeHa, CTalb-
Hasl JICHTa; B) AUCYIb(PUI MOIUOAeHA, (TOPOILIACT.

3ananue Ne 23

1. I3HOCOCTOMKOCTh 00ECTICUHBAET:

a) BBICOKAs TBEPJOCTD; 0) BHICOKAS TUNIACTUYHOCTH; B) BBICOKUH KOIPPUIIMESHT TPEHHUS.
2.3akanka ctamu 110I'13J1 obecrieunBaer:

a) pacTBopeHue kapouaos; 0) momyuenue 100% maprencuta; B) nonyuenue 100% deppura.
3. MerannodroporuactoBas JIEHTa - 3TO:

a) craib; 0) NaTyHb; B) KOMIIO3UITMOHHBIN MaTepHall.

3amaune Ne 24

1.Bua trepmuueckoit 00paboTku, 006ecreunBaroLIfil BBICOKYIO H3HOCOCTOWKOCTh cTanu X 15:

a) 3aKajika + HU3KUN OTITYCK; 0) 3aKaika +BBICOKHIA OTITYCK; B) HOpMaTH3aIlHsl.
2. Xumuuecknit coctaB ctamm 1101°13J1:

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

3. Hutpun 60pa coxpaHsieT cMa3bIBaroOIIee ICUCTBHUE 10 TEMIIEpaTyp:

a) 1500°C; 6) 4500°C; B) 6000°C.

3aganue Ne 25

1. BBICOKYIO M3HOCOCTOMKOCTH JIeTajel MalliH 00eCIIeYnBaCT:

a) MPUMEHEHHE KUAKUX U TBEPJIBIX CMA30K; 0) yIIydIlleHUE; B) HOPMAaTU3aIls.
2. Cranp IIX15 B HCXOHOM COCTOSIHUM UMEET CTPYKTYPY:

a) peppurt+ nepnur; 6) heppur; B) mepauT+KapOUIbL.

3. I'padut AI'-1500 paGoToCmOCOOEH MPU CKOPOCTSIX CKOJBKEHUS:

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

3amaune Ne 26
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1. 3HOCOCTOlKAas CTallb:
a) Ct5km; 6) 110I'13JT; B) cTans10
2.byksa «lI1I» B mapkupoBke cranu [1I1X15 yka3piBaer:

a) IJTAaKOBBIH MeperiaB; 0) MapuKOMOAIIUITHUKOBAs CTajlb; B) CTaJIb JUIsl U3TOTOBIICHUS IIIApHU-

pOB.
3. I'padpur AI'-1500 paGorocmnocoben mpu Harpyske:
a) no 10MIIa; 6) no SMlIla; B) no 2MlI]a.

3ananue Ne 27

1. Cranp 110I'13J1 nocine 1UThst UMEET CTPYKTYPY:

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

2.Crpykrypa cranu LIIX15, obecneunBaromiasi BHICOKY0 H3HOCOCTOMKOCTb:
a) COpOUT 3aKaJIKK; O0) TPOCTUT OTIYCKA; B) MAPTEHCHUT OTITyCKa + KapOHIbI.
3. I'padput coxpansier cma3bIBarolee JeiicTBUE 10 TeMIepaTyp:

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

3ananue Ne 28

1. [Tocne 3akanku cranp 1100'13J1 umeeT TBEpAOCTD:

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

2.TBepnoii cMa3KoM SBISAETCS:

a) HUTpUJ TUTaHa; 0) HUTPUJ KPEMHUS; B) HUTpuUL Oopa.

3.MetamioToponiacToBas JIEHTa COCTOUT:

a) JaTyHb, (pTopoIiacT; 0) oJoBsIHUCTAsE OpOH3a, GTOPOIIIACT, TUCYIb(UT MOINOIeHA, CTalb-
Hasl JICHTa; B) AUCYIbPua MoiubaeHa, (TOPOIIACT.

3aganue Ne 29

1.3akanka cranu 110I'13JI obecnieunBaert:

a) pacTBopeHue kapouaos; 0) nomyuenue 100% maprencuta; B) nonyuenue 100% deppura.
2. TBepnoi cMa3KoM SBIAETCSA:

a) HUTPUJ TUTaHa; 0) HUTPHUJ KPEMHUS; B) TUCYIb(uI MonubaeHa.

3. MetamnodToporuiactoBas JIieHTa - 3TO:

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

3aganue Ne 30

1. Xmmmuecknii coctaB craam 110I'13JI:

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

2. Ilocne Tepmoo6padoTku aetanu u3 ctanu [IIX15 momKHbI IMETh TBEPAOCTD:
a) HRC 60; 6) HRC 40; B) HRC 30.

3. Hutpun 60pa coxpaHsieT cMa3bIBaroOIIee ICUCTBHUE 10 TEMIIEpaTyp:

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

Tema: «lIBetnsblie ciuiasb» (OIIK- 4)

3amanue Ne 1

1. Kaxoe 3nauenue 6B umeer qropamomuH /116 nocne 3akaiku U cTapeHus?

a) 6B ~ 1000 MlIla; 6) 6B ~ 450 MIIa; B) 6B ~ 1500 MIIa

2. MOXHO J1 10 CTPYKType AByX(a3zHou naTyHH (o +f3) CyaAuTh 0 coep>KaHuu B HEl IIMHKA?
a) HeJb3s1; 0) MOXXHO MHOT/IA; B) MOXKHO BCET/Ia

3. Kakyro popmy nMeIoT nepBUYHBIE 0L KPUCTAIUIBI KPEMHUSI B CUITyMHHE?

a) ICHJIPUTHYIO; 0) UTOJBYATYIO; B) TPAHEHYTO
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3amanue Ne 2

1. Kakoii u3 crijiaBoB siBJI€TCS OAHO(PA3HON 0-TaTyHBIO?

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

2. KakoBa MuKpocTpyKTypa cuiymuHa AJI2 npu KoMHaTHOH TeMIieparype nociie
MOAU(PUITIPOBAHUS?

a) o-(asa + IBTEeKTHKA; 0) 0-(haza; B) KPEMHHI U IBTEKTHKA

3. C xaxko¥ LIeJIbI0 BBOIIT MeIb B ciuiaB b&3?

a) JUIs IPeAOTBPAIICHUS JIMKBAIIMH [0 XUMUYECKOMY COCTaBy; 0) AJIs MPEIOTBPAILCHHS
JMKBALUU 10 yAEIBbHOMY BECY IPH KPUCTAJUIM3ALMH; B) JUISl YAYUIIEHUS TUTEHHBIX CBONCTB

3ananue Ne 3

Kakue koMIOHEHTHI BXOAST B cocTaB ciuiaBa JI68?

a) Melb — OJIOBO; 0) Melb — CBUHEII; B) MElb — ITUHK

2. Kakoii pexum TepM0o0o0pabOTKH BOCCTaHABINUBACT TNIACTUYHOCTD XOJIOTHOE(hOPMUPOBAHHBIX
naryHen?

a) OTXKUT PEeKPUCTAIIN3ALNMY; 0) 3aKaIKa U CTAPEHHE; B) 3aKaJlKa U OTITYyCK

3. Kakue criiaBbl Ha3bIBAIOTCS AypallOMUHAMU?

a) CIIJIaB AIFOMUHUN — MEJIb — MarHuii; 0) CIijiaB allOMHUHHUNA — KPEMHHUIL; B) CIIJIaB AJIFOMUHUN
— JKE€JI€30 — Mapraser|

3amanue Ne 4

1. Onpenenuth XUMUYECKUI cocTas ciiiasa JI68

a) muHK 68% + Mean 32%; 0) meanr 68% + onoBo 32%:; B) meap 68% + uuHK 32%
2. Kakue KOMIIOHEHTHI BXOJSIT B cocTaB ciuiara bp.O-10?

a) Melb — IHUHK; 0) MeIb — OJIOBO; B) M€Ib — CBHHEII

3. I3 npuBeIeHHBIX HUKE CIUTABOB BEIOPATh MEITBXHOP

a) crutaB MH19; 6) crimaB MHI15-20; B) crimas JIK80-3

3amanue Ne 5

1. Kakoif 0CHOBHOH JIETUPYIOIIHI 3JIEMEHT U B KAKOM KOJIMYECTBE BXOAUT B COCTaB
JypaatoMuHa?

a) kpemHuit — 13%; 6) meap — 4,5%; B) omoBo — 10 %

2. Kaxoil 13 npuBeJIeHHBIX HUXKE CIIJIaBOB HauOoJee JIErKuii?

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

3. K xakoii cucreMe orHOCUTCS criaB AMir?

a) allOMUHUN — KPEeMHHIA; 0) aMOMUHUN — MarHuii; B) allFOMUHUNA — MapraHeil

3amanue Ne 6

1. Kakue KoMIOHEHTBI BXOAAT B cOCTaB ciiaBa JI68, 1 kak OH Ha3bIBaeTCs?

a) MeJlb — OJIOBO; OJIOBSIHHAs OpoH3a; 0) Meb — LIMHK; JIaTyHb; B) MEJlb — CBHUHEII; CBUHIIOBas
OpoH3a

2. Kakoit 13 mpuBEICHHBIX HIKE CIUIABOB 00J1a71aeT aHTU(PUKIIMOHHBIMU CBOMCTBAMU?

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

3. KakoBa MUKpOCTPYKTypa X0J0JHO-Ae(OPMUPOBAHHON O-JIaTyHHU TOCIIE OTKUTa?

a) CBETJIbIE OCH JICHAPUTOB; 0) BHITSHYTHIE 3€pHA; B) 3epHA C MIPABUIILHOMN OrpaHKOM

3aganue Ne 7

1. Kakue criyiaBbl Ha3bIBAIOTCA Iy paTtOMUHAMU?

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

2. Kakyro popmy UMEIOT nepBUYHbIE KPUCTAIIBI KPEMHUS 10 MOAUGPUIIMPOBAHUS B CHITyMHHE?
a) MapOBUIHYI0; 0) UTOJTBIATYIO; B) TPAHEHYIO
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3. VI3 npuBeIeHHBIX HIKE CIUIABOB BHIOPATh HanOoJIee JIETKUI
a) [116; 6) JI&0; B) b&3

3amanue Ne 8

1. V3 mpuBeICeHHBIX HUKE CIUIABOB BHIOpATh HAUOOJEE JISTKUI

a) JI80; 6) b83; B) JI16

2. Kakue KOMIIOHEHTHI BXOAAT B cocTaB ciiaBa bp.C-30?

a) Melb — CBUHEIl; 0) MeIb — aIFOMUHUI; B) MeIb — ITUHK

3. Kakoii U3 mpuBEACHHBIX HUXKE CIJIABOB SIBIISICTCS AYPATFOMHHOM?
a) AJI2; 6) /116; B) bpAXK-9-4

3ananue Ne 9

1. Kakue koMIOHEHTHI BXOAST B cocTaB ciuiaBa bp.O®6-0,2?

a) Mmeb — 0710BO0 — (pocdop; 0) HuHK — 010BO — (hocdop; B) aTFOMHUHHI — OJIOBO —
hocdop

2. Kakoii 13 mpuBEICHHBIX HIKE CIIABOB 00J1aaeT aHTU(PUKIIMOHHBIMU CBOMCTBAMU?
a) AJI4; 6) /116; B) bp.C-30

3. K kakoii rpynne criiiaBoB oTHocutcs cras JIL[16K4?

a) 1ehopMUPYEMBIM, TEPMUYECKU YIIPOUHSIEMBIM; 0) TUTEHHBIM; B) 1€POPMHUPYEMBIM,
TEPMUYECKH HEYTIPOUHIEMBIM

3ananue Ne 10

1. KakoBo cpenHee npolieHTHOE coiepKaHue Maruus B criase J[16?

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

2. K kaxo#i rpymre cruiaBoB otHocuTcs cruia JIL[16K4?

a) 1e(OopMUPYEMbIM, TEPMUUECKH YIIPOUHIAEMBIM; 0) TUTEHHBIM; B) A€(OPMUPYEMBIM,
TEPMUYECKH HEYIIPOUHSIEMBIM

3. K kakoii cucreme otHocurcs crimas MH19?

a) MeJlb — HHKeJb; 0) Melb — HUKEJb — IMHK; B) IIMHK — HUKEJb

3amganue No 11

1. Kakast u3 npuBeeHHBIX HIKE JIATyHEH 001aiaeT OOJbIeH TUIaCTHYHOCTHIO?
a) JI90; 6) JI62; B) JIS6

2. Kakune cTpyKTypHBIE COCTABIISIOIINE HMEET iuTas Oponsza bpO10?

a) o-Kpuctaia; 0) a + §; B) 6-haza

3. ITocne TepmooOpaboTku crutas J[16 umeeT HauOOIBITYIO MPOYHOCTD

a) MocJie OTKKra; 0) Mocie 3aKalaKy; B) MOCJE 3aKAJIKU U CTApEHUS

3amanue Ne 12

1. KakoBa MHKpOCTpyKTypa cuiayMuHa ¢ 13 % Si mpu KOMHaTHOW TeMIiepaType mocie
MonupUIIUpOBaHUs?

a) o-asa + sBTeKTHKA; 0) 0-(haza;B) KPEMHUI U IBTEKTUKA

2. Kakoe 3HaueHMEe GB UMEET AypatoMuH [[16 mocre 3akajaku U cTapeHus?

a) oB ~ 1000 MIIa; 0) oB ~ 450 MIla; B) 6B ~ 1500 MIla

3. VI3 nmepeyucieHHbIX HUKE CIUIaBOB BHIOpATh HEW3HIILOED

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

3aganue Ne 13
1. K xakol cucrteMe oTHOCHUTCS ciuiaB AMir?
a) allIOMUHUN — KPEeMHHIA; 0) allOMUHUN — MarHuii; B) allFOMUHUNA — MapraHerl
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2. Kakue CTpyKTypHBIE COCTaBIISIFOIIUE UMeeT criaB JI90?

a) 0-JIaTyHb; 0) 0-1aTyHb + B'-1atyHb; B) B'-1aTyHb

3. Kakoii pexxum TepmMooOpabOTKH BOCCTAHABIUBAET IIACTUYHOCTh XOJIOAHOAEPOPMUPOBAHHBIX
JaTyHeu?

a) 3aKaJika M OTIYCK; 0) 3aKajKka U CTAPEHHUE; B) OTXKUT PEKPUCTAUTA3AIUH +

3amanue Ne 14

1. Kakoe BnusiHME Ha CBOMCTBA CUJTyMHHOB OKa3bIBaeT MOaU(UIIMpOBaHNE?

a) MOBBIIIAET IPOYHOCTb; 0) MOBBIIIAET KOPPO3UOHHYIO CTOUKOCTD; B) HE BIMUSET
2. Kakue KoMIOHEHTHI BXOAAT B cocTaB ciiiaBa b&3?

a) 0JIOBO — CypbMa — MeJib; 0) allfOMUHUN — KPEMHHIA; B) ME/Ib — CBUHEI]

3. Kakas 13 npuBeICHHBIX HIDKE JaTyHel o01amaeT 0obliel miIacTHYHOCThIO?
a) JI83; 0) JI62; B) JIS6

3ananue Ne 15

1. Kakue criiaBbl Ha3bIBAIOTCS JTATyHAMU?

a) CIUIaBbl ME/IM C LIMHKOM; 0) CIIJIaBbl MEU C OJIOBOM; B) CIJIaBbl MEJIM CO CBHHLIOM
2. Kakue KOMIOHEHTHI BXOAST B cOCTaB cruiaBa AJI2?

a) MeJlb — OJIOBO; 0) aIIOMHHMI — KPEMHUI; B) allFOMUHUN — MeJlb

3. K kakum naTyHsiM oTHOCHUTCS ciiaB JI8S5?

a) 0-JIaTyHb; 0) a-aTyHb + B-1aTyHb; B) B-IaTyHb

3amanue Ne 16

1. Kakue crinaBbl Ha3bIBAKOTCS JIATYHSIMU?

a) CIUIaBbl MEU C IIMHKOM; 0) CTUIaBBbI MEU C OJIOBOM; B) CILJIABBI MEIH CO CBUHIIOM

2. Kakum pexumoM 00pabOTKH MOXKHO YCTPAHUTH JIEHAPUTHYIO JTMKBAIMIO B OMHO(GA3HOM 0
naTyHu?

a) 3aKaJKOH U cTapeHreM; 0) TOMOT€HU3alMOHHBIM OTXKUTOM; B) PEKPUCTAIITH3AIMOHHBIM
OT)KUTOM

3. Iocne kakoii TepMooOpadoTku crutaBoB J[16 nMeeT HanOONBITYIO TPOUYHOCTH?

a) TocJie OTXKHTa; 0) MOCIIe 3aKaJIKU U CTAPEHUS; B) TTOCIIE 3aKaJIKH

3ananue Ne 17

1. Kakuie nmepBUYHbIE KPUCTAIUIBI BBIICISIFOTCS MPU KPUCTATU3AIUHU T09BTEKTHUECKOTO
CWIIyMHHA MOCJe MOau(UIIUpoBanus?

a) a-pacTBopa; 0) IBTEKTUKH; B) KPEMHUI

2. Kakoif OCHOBHOM JIETUPYIOIINI 3JIEMEHT U B KAKOM KOJIMYECTBE BXOAUT B COCTAB
JTypaiatoMuHa?

a) omoBo — 10 %; 6) kpemunii — 13 %; B) menp — 4,5 %

3. C Kako# 1edp0 BBOIAT MeOb B 0a00uT?

a) JUTsl YITydIIeHHsI TUTSHHBIX CBOKCTB; 0) IS IPEIOTBPAIICHHSI TUKBAILIUHU TI0 YACIIEHOMY BeCy
MIPY KPUCTAJUIU3AIMK; B) JAJIs IPEIOTBPAIICHUS JTUKBAIIUU 110 XUMUYECKOMY COCTaBy

3ananue Ne 18

1. Kakue cTpyKTypHBIE COCTaBISIONIME UMEET JiuTas Opon3a bpO107?

a) o — KpucTaia; 0) a kpuctawia + o ¢asa; B) 6 Pasza

2. KaKUM PeXUMOM TepMOOOPaOOTKH MOKHO YCTPAHUTh JEHAPUTHYIO JTUKBAIIMIO B OHO(A3HOM
o-JIaTyHU?

a) 3aKaJKOH U cTapeHreM; 0) TOMOT€HU3alMOHHBIM OTXKUTOM; B) PEKPUCTAIITH3AIUOHHBIM
OT)KUTOM
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3. Kakoii u3 cruiaBoB siBisieTCst ofHO(Ga3HON 0-JT1aTyHbIO?
a) JI56; 6) bp.C-30; B) JISO

3amanue Ne 19

1. Kaxkoit xumuueckuii cocran criasa bp.O® 6,5-0,4?

a) 6,5 % Sn + 0,4 % P + ocranbroe Cu; 6) 6,5 % Cu + 0,4 % P + octansHOe Sn; B) 6,5 % Zn +
9375 % Cu

2. Kakoii pexxum TepMooOpabOoTKH BOCCTAHABIMBAET INTACTUYHOCTH XOJIOAHOAEPOPMUPOBAHHBIX
naryHemn?

a) 3aKajka U OTIYCK; 0) 3aKajika U CTapEeHUE; B) OTHKUT PEKPUCTAIUIU3AINH

3. K xakoii rpymre crjiaBoB OTHOCHTCS ciuiaB bp.b2?

a) 6a00uThI;, 0) OPOH3HI; B) MEIBLXHOPHI

3aganue Ne 20

1. KakoBa MukpocTpykrypa cuiaymuna 13 % Si npu koMHaTHO# Temmeparype 10
MoupuIupOBaHus?

a) HBTEKTHKA; 0) KPEMHUH U IBTEKTUKA; B) O TB. PACTBOP U IBTEKTUKA

2. KakoBo cpenHee npoleHTHOE coiepKaHue MarHus B criase /(167

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

3. K kakoii cucrteme orHocuTcs ciuiaB b83?

a) 0JIOBO — MeJ/lb — CypbMa; 0) CBHHEL] — OJIOBO — ME€/Ib; B) CBUHELl — OJIOBO — CypbMa

Tema: «Yyrynsn» (OIIK- 4)

3ananue Ne 1

1. Kakue uyryHbl Ha3bIBatOT O€IBIMU?

a) B kotopbix Cobr. = Ccs3z. + CcBo0.; 6) B koTopbix Cobmur. = CcBs3.;B) B KoTopbix Cobmr. =
CcBo0.

2. Kaky1o KpUCTAIITUYECKYIO PEMIETKY UMeeT rpadut?

a) KyOn4ecKyo 00beMHOLIEHTPUPOBAHHYIO; 0) KyOMUeCKyI0 rpaHeEHTPUPOBAHHYIO; B)
reKCaroHaJbHYI0

3. Kakyio cTpyKTypy MeTasIN4eCKOi OCHOBBI UMEET Cephlil UyT'yH, €CIIH

CceBas. = 0,8 %?

a) heppuTHY10; 0) MEPIUTHYIO; B) (PeppUTO-NIEPIUTHYIO

3amanue Ne 2

1. Uto mpencrasinsietr coboit neaedypur?

a) xummrueckoe coenuHeHue Fe u C; 0) mexannueckyro cmech A u L]; B) Mexanudeckyro cMech @
u L

2. Kakas popma rpacdura xapakTepHa AJis CEpPbIX YyTyHOB?

a) XJIONbeBUHAs; 0) IUIACTUHYATAS; B) [IAPOBUIHAS

3. Kak nosy4aroT KOBKUM 4yryH?

a) OT’)KUTOM CEPOTo UyryHa; 0) OTKUTroM 0enoro uyryHa?; B) MOTU(MUIIUPOBAHUEM

3amanue Ne 3

1. B uém cymHOCTb 3BTEKTHUECKOTO MTPEBPALLICHUS?

a) [A0,8] — II [@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 4yryHbl Ha3bIBatOT rpaUTU3MPOBAHHBIMU ?

a) B kKoTopbix Cobmr. = Ccss.; 6) B koTopbix Codmr. = Cesz. + CcBo0.;B) B KOTOpIX CCBS3. =

58



CcBo0.
3. Kaky!o cTpyKTypy UMeeT MOJIOBUHYATHIN UyTyH?
a) [T+ LI + JI*; 6) IT + I'p; B) [T+ I'p + JI*

3ananue Ne 4

1. Kakue pu3mko-MexaHUYECKHE CBOWCTBA UMEET JieaeOyput?

a) HB = 1000 MIIa; 6 = 10%; 6) HB = 4000 MIIa; 6 = 0%; 8) HB = 4000 MIIa; 6 = 10%
2. YeM 3aBepuiaeTcs epBUYHAS KPUCTAUTN3ALNS OCNBIX YyTYHOB?

a) HBTEKTUYECKHUM IIpeBpalieHruemM; 0) SBTEKTONTHBIM MPEBpALICHUEM; B) BblieiaeHueM L1
3. CKOJIBKO CBSI3aHHOT'O YIJIEPOJIA B CEPOM UYTYHE CO CTpyKTypoit @ + ['p?

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

3ananue Ne 5

1. Kakyro cTpykTypy UMeer jieie0ypuT NpeBpalleHHbI?

a) A+I;6) I+ 1;8) I+

2. Kakue cBoiicTBa UyryHOB ONpeaesioTcst GopMoit rpadUTOBBIX BKIFOUEHUH?

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

3. IIpu kaxo# Temreparype NpOBOIAT OTHKUT JUIS [TOJTy4YEeHUS EPIUTHOIO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C

3amanne Ne 6

1. Kakoii ha3oBbIit cocTaB uMeeT JieZieOypuT MpeBpalleHHbIH?
a)@+I6)A+IB) A+

2. Kakas ¢opma rpadura xapakrepHa st KOBKUX 4yTYHOB?
a) mapoBUHAS; 0) MIaCTUHYATAs; B) XJIOMbEBHUIHAS

3. CKOIIBKO CBSI3aHHOTO yTIIEPO/a B MOJOBUHYATHIX YyTyHaX?
a) Ccrss. = 0,8%;0) Ccrss. < 0,8%;B) Ceps3. > 0,8%

3ananue Ne 7

1. U3 xakoii (a3bl BeIAETACTCS [IEMEHTHUT IIEPBUYHBIN ?

a) U3 aycreHuTa; 0) u3 heppura; B) U3 )KHUIKOTO pacTBOpa

2. Kak ycTpaHsIOT HeXenaTenbHbIH 0TOe?

a) packucieHrueM; 0) rpa@UTU3NPYIOINM OT)KUTOM; B) YCTPAHUTH HEJb35
3. Uro o6o3HavaroT 1iudpel B Mapke KoBKoro uyryna KU-37-12?

a) 3,7% C, 1,2 % Si; 6) o =370 MIIa, 5 = 12 %; 8) HB 370, 6 = 12 %

3amanue Ne 8

1. Kakue ¢a3bl HaXoAATCsl B paBHOBECHHU TIPU BTEKTUYECKOM TPEBPALCHUN ?

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

2. Kakast ¢popma rpadura xapakTepHa Uit BBICOKOIPOUYHBIX YyTYHOB?

a) XJIOTIbEBUIHAS; 0) TUTACTUHYATAS; B) IIIAPOBHIHAS

3. Kakyro cTpyKTypy UMeeT KOBKHUI YyTYyH, €CIIU OTKUT MPOU3BOJIAT B OJIHY CTaANI0?
a)[I+Ip;0)II+D+1Ip;B)D+1Ip

3amanue Ne 9

1. Kakoit ¢a3oBslii cocTaB umeeT Oenblii uyryH mpu t = 400°C?

a) A+ @;0) ©+1I;8) A+IJ

2. Kaky1o cTpyKTypy METAJUIMYECKOM OCHOBBI UMEET BBICOKOIIPOYHBII UyryH, eciau Ccs3. =
0,5%?

a) heppuTHY10; 0) MEPIUTHYIO; B) (PeppUTO-NIEPIUTHYIO
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3. Uto criocoOCTBYET MOTyYEHUIO rpadUTU3UPOBAHHOTO YyTyHA?
a) moBkIeHHOE conepkanue C, Si ;0) MOBBIIIEHHOE CoAep)KaHUEe Mn; B) MOHUKEHHOE
conepxkanue C, Si

3ananue Ne 10

1. CKoJIBKO yIJIepoaa COACPKUT IBTCKTUUCCKHM OSIbIid uyryH?

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

2. Ctpyktypa ceporo uyryHa @ + I1 + I'p. CkosIbKO CBSI3aHHOTO yIiiepoja B METAJNIMYECKOM
OocHOBe?

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

3. Kakyto cTpyKTypy UMeeT KOBKHI YyTyH, €CJIU OTKUT MPOU3BOAT B JABE CTAIUU?
a)[I+Ip;6)D+1Ip;B)II+JI+1Ip

3anmanue Ne 11

1. 13 xaxoii ¢a3sl Beiaensercs L{I17?

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

2. ITpu kakoM yCJIOBUM ITPOUCXOAUT 00pazoBaHue rpaduTa B UyryHax?

a) MpU MEJJICHHOM OXJIaXKJIEHUH; 0) IpU OBICTPOM OXJIXKAECHHUU; B) IPU OBICTPOM Harpene
3. Yto o3HauvaroT uudpsl, BXOAAIINE B MAPKY CEPbIX YYyT'YHOB?

a) cofiep)KaHue yriepona; 0) TBEPIOCTh; B) MPEAe MPOIYHOCTH

3ananue Ne 12

1. Yem 3aBepuiaeTcst BTOpUYHAasi KpUCTAUIU3aLMsl O€NIbIX YyTYHOB?

a) HBTEKTOMIHBIM MpEBpaleHUEM; 0) 3BTEKTHUECKUM MpeBpalieHneM; B) Bbienenuem L1
2. CKOJTbKO CBSI3aHHOTO YIJIEPO/Ia B CEPOM UyT'yHE O CTpyKTypou 1+ ['p?

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

3. Kak nmosry4aroT KOBKAH 4yTryH?

a) MOJU(pHUIMPOBAHHEM; 0) OTKHUIOM OJIOT0 YyTryHa; B) OTXKHIOM CEpOro UyryHa

3amanue Ne 13

1. Kakyto cTpykTypy UMeeT Oemblii JOIBTEKTUUECKUI UyTyH npu t = 20°C?
a) IT+ LI; 6) IT + LI + JI*; B) JI* + LI

2. CKOJIBKO CBSI3aHHOTO yIJIEpo/ia B MOJIOBUHYATHIX YyI'yHaX?

a) Ceps3. = 0,8%; 6) Ccss. < 0,8%; B) Ccss. > 0,8%

3. Yrto o3HadaroT 1U(pbl, BXOJSIINE B MAPKY KOBKOTO UyTyHa?

a) colepkaHue yriaeposaa u KpeMHus; 0) TBepAOCTh U OTHOCUTENFHOE YUIMHEHUE; B) TIpeae

MMPOYHOCTU U OTHOCUTCIIBHOC YIJIMHCHUC

3amanue Ne 14

1. Kakyto cTpykTypy UMeeT Oemblii 3a3BTEKTUUECKUI uyTyH npu t = 20°C?

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

2. [Tpu xakuX yCIOBHIX 00pa3yeTcs MOJIOBUHYATHIA YyTyH?

a) pu U30BITKE TPaPUTHU3ATOPOB U YCKOPEHHOM OXJIAXIACHUH; O) IPU HETOCTATKE
rpadUTH3aTOPOB U YCKOPEHHOM OXJIQXK/ICHHUH; B) IPH HEAOCTATKe TpaUTU3aTOPOB U
3aMEJICHHOM OXJIaXAECHUU

3. Kakyro popmy nmeer rpadut B BEICOKOIIPOUYHOM UyTyHE?

a) MIACTHHYATYIO; 0) MIApOBUAHYIO; B) XJIOMBEBUAHYIO

3amanue Ne 15
1. Cxonbko yriepozaa coaepKaT 4yryHbl?
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a) ot 2,14 no 6,67%:; 6) ot 4,3 no 6,67%:; B) ot 2,14 no 4,3%

2. Kakoit ¢a30BbIii cocTaB uMmeet Oenblii uyryH mpu t = 800°C?
a)P+I;6)A+1I;B) A+ O

3. B cepom uyryne conepxurcs 0,5% Ccpsas. Kakyro oH UMeeT CTpyKTypy MeTalIndeCKOn

OCHOBEI?
a) [T+ LII; 6) IT + @; B) IT

3ananue Ne 16

1. Kak usmensiercs copepkanue yriepojaa B ®UAKON a3e npu NepBUYHOMN KpUCTaUIU3aluu
JI09BTEKTUYECKOTO OeIoro uyryHa?

a) yMeHbIlIaeTcs; 0) yBEIMYMBACTCS; B) HE U3MEHSAETCS

2. Kakas ¢popma rpadura cnocoO6CTByeT MMOIyUYSHHIO BHICOKON IPOYHOCTH UyryHa?

a) MIacTuHYartasi; 0) XJONbeBU/IHAS; B) IIAPOBUIHAS

3. Kakyto cTpyKTypy UMeeT oTOesIeHHbIN yyryH?

a) paBHOMEPHYIO 110 CEYEHUIO OTIIMBKY; 0) HAa IOBEPXHOCTU — CTPYKTYpY O€JI0ro 4yryHa, B
CepALIeBUHE — CTPYKTYPY CEpOro UyryHa; B) Ha HOBEPXHOCTU — CTPYKTYPY CEpOro UyryHa, B
CepALIEBUHE — CTPYKTYpy OesIoro 4yryHa

3aganue Ne 17

1. Ilpu xaxoil Temneparype obpasyercs Jienedyput?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpyKTypy UMeeT Oenblil JoaBTeKTuYecKuil uyryH npu 750°C?
a) A + LI + JI; 6) IT + LI + JI*; B) JI + LI

3. Kakue xumuueckue 31eMeHThl CIIOCOOCTBYIOT 00pa3oBaHuto rpadura?
a) S; 6) Mn; B) C, Si

Tema: «Komnoduuuonubie Mmarepuaasd (OIIK- 4)

3ananue Nel

1. Inametp Hanonmuutens KM He npesbiaet

a) 10 mxm; 6) 100MkMm; B) IMM

2. Kakumu criennaabHBIMU CBOMCTBaMH 0071a1atoT AucnepcHoynpouyHeHHble KM Ha
METaJNINYECKON OCHOBE?

a) U3HOCOCTOMKOCTBIO; 0) BHICOKOM MPOYHOCTHIO; B) HKAPOIPOUHOCTHIO

3. VI3 TBepabIX CIUIABOB U3TOTABINBAOT

a) feTany aHTUGPUKIIMOHHOTO Ha3HaYeHUs; 0) AeTanu GpUKIIMOHHOTO Ha3HAYEHHUS; B)
MeTaJ1000pabaThIBAIONINI HHCTPYMEHT

3ananue No2

1. Kakue BemrecTBa 00ObIUHO MCIIONIB3YIOT B KauecTBe MaTpulibl KM?

a) MpoYHbIe; 0) MIIACTUYHBIC; B) )KECTKHE

2. Pabovas Temneparypa CUTAIIJIOB TIOCTUTAET

a) 800°C; 6) 1000°C; 8)1200°C

3. Ilpu kako#t anmHe quckpeTHoro BojlokHa KM Ha ero 0CHOBE UMEET MPOYHOCTh, OJMU3KYIO K
npoyHocTd KM ¢ HenpepbIBHBIM BOJTOKHOM?

a) li=lkp; 6) 1i>2lkp; B) 1i>51kp

3amanue Ne3

1. Kakue BelecTsa UCIONb3YIOT B KAUECTBE HAIIOJHUTENA?
a) MPOYHbIE; 0) MIIACTUYHBIC, B) BSI3KHE

2. Kakyro MaTpuily UMEIOT CUTAJLIbI?

a) METAJUIMYECKYI0; 0) CTEKIITHHYIO; B) YIJIEPOIHYO

3. Yo Taxoe lkp?
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a) MUHMMAaJIbHas JUIMHA JUCKPETHOIO BOJIOKHA, TPU KOTOPON MAKCHMAaJIbHOE 3HaYE€HUE €TI0
HaNpsHKEHUS! paBHO HANPSDKEHUIO B HETIPEPHIBHOM BOJIOKHE; O )MaKCHUMasbHAs JJIMHA
JUCKPETHOTO BOJIOKHA, IPH KOTOPON MAKCHUMAJIbHOE 3HAYCHHUE €TI0 HANPSHKCHUS PaBHO
HaNPsDKEHUIO B HENPEPBIBHOM BOJIOKHE; B) JUIMHA AUCKPETHOTO BOJIOKHA, IIPU KOTOPOM
MaKCHUMaJIbHOE 3HaYCHUE €0 HANPSHKEHUS PABHO HAIPSHKEHUIO B HEIIPEPBIBHOM BOJIOKHE

3ananue Ne4

1. Yro siBisiercs HecymuM 31eMeHToM B KM ¢ 3epHUCTBIM HanoJaHuTeneM?

a) Marpuia; 0) HAMOJIHUTENb; B) MAaTPUIIA U HATIOJIHUTEIb

2. KakuMmu crienuaibHbIMUA CBOMCTBAMHU 00JIaAat0T CUTAJUIbI?

a) MarHUTHBIMU; 0) TEPMOCTONKOCTbHIO; B) TEIJIOCTONKOCTHIO

3. Yto o0ycnoBneHa BbICOKasi IPOYHOCTh HUTEBUIHBIX KPUCTAIIOB?

a) BBICOKOH TUIOTHOCTBIO JIe(DeKTOB; 0) Majoi MIIOTHOCTHIO A€(EKTOB; B) MaJIbIM pa3MepoM
3epHa

3ananue Ne5

1. Kak BiusieT Ha CBOMCTBA 3€PHUCTOrO HAIIOJIHUTENS €r0 U3MeNIbueHUe?

a) YBEJIMYMBACT IPOYHOCTH;0) YMEHBIIAET MPOYHOCTh; B) HE BIUSET

2. Kaxoit MakcuMasbHBIN Nepenaj TeMIepaTyp BbLACPKUBAIOT CUTAILIbI?

a) 1o 500°C; 6) no 1000°C; B) mo 1500°C

3. OcHoBHo#t HenocTatok KM ¢ 01HO- U IByMEpHBIM aIMUPOBAaHUEM

a) BBICOKasi XpyIKOCTh; 0) HU3Kas yAeabHAas IPOYHOCTh; B) HU3KAsl MEXKCI0€Basi IPOYHOCTb

3ananue Neb

1. Kakoe 00beMHOE comepKaHue 3epHUCTOTO HAMMOJTHUTEIS B TOPOIKOBBIX KM?
a) He meHee 25%:; 6) He menee 50%; B) He meHee 75%

2. Crnasel Tuna CAII yripouHeHbl yacTHLIaM#

a) MgO; 6) SiOz; B)AI203

3. Kakoil tmaMeTp UMEIOT HUTEBHUIHBIE KPUCTAILIBI?

a) 10 5 MxM; 6) 1o 10 MKM; B) 10 5 MKM

3amanue Ne7

1. s xakux KM ucrnonb3yeTcst XxapakrepucTuka lkp?

a) TUCTIEPCHOYIIPOYHEHHBIX; 0) BOJIOKHUCTHIX C HEMPEPHIBHBIM HAIMOJTHUTENIEM; B) BOJTIOKHHUCTBIX
C IUCKPETHBIM HAIlOJHUTEIEM

2. lucnepcHOyNpOYHEHHBIE CIUIaBbl HA OCHOBE HUKEJIS COJEPKaT YaCTHIIbI

a) MoOs3; 6) A1203; B) ThO2

3. Kakoe oTHOLIEHNE JUIMHBI K IUaMETPY XapaKTEPHO JAJIs1 HUTEBUIHBIX KPUCTAIIIOB?

a) 10; 6) 100; B) 1000

3amanue Ne&

1. Kakoe o0beMHOE cofiep kaHne 3epHUCTOTO HAMIOIHUTENS B TUCTIEPCHOYIPOUYHEHHBIX KM?
a) 1...15%; 6)10...20%; B) 60mee 20%

2. Kakyro pabouyro TemmnepaTypy UMEIOT IUCIIEPCHOYIIPOYHEHHBIE CIIJIaBbl HA OCHOBE HUKEIS?
a) 600°C; 6) 1000°C; B) 1400°C

3. Kakue BoiokHa UMEIOT HAaHOOBIITYIO MPOYHOCTH?

a) 6opHbIC; 0) YIIIEPOIHBIC; B) HUITCBUIHBIC KPUCTAILIBI TYTOIUIABKUX COSAMHEHUI

3amanue Ne9
1. Kakoro pa3zmepa yacTHIIbI COAEpKATCS B JUCIIEPCHOYIPOUHEHHBIX KM?
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a) meHee 1 Mxm; 0) 6ostee 1 MmxMm; B) Oonee 10MKM

2. Kakyro pabouyio Temneparypy umerot cruiaBbl Tuna CAIT?
a) 200°C; 6) 300°C; B) 500°C

3. VYnenbHasi NpOYHOCTH paBHA

a) HB/y; 0) op/y; B) off*y

3ananue NelO

1. K kakomy Bugy KM oTHOCSATCS HUKENIEBBIE CIUIABbI, COIEPIKAIIUE IBYOKUCH TOPUS WIIH
raduus’?

a) BOJIOKHUCTBIM; 0) MOPOIIKOBBIM; B) JIUCTIEPCHOYIIPOYHEHHBIM

2. Kakumu crieninanbHbIMH CBOMCTBaMU o0aiatoT cruiaBbl Tuna CAIT?

a) TETUIOCTOMKOCTHIO; 0) )KapONPOYHOCTHIO; B) H3HOCOCTOHKOCTHIO

3. [Ipu kakom crocobe apMUPOBAHUS JOCTUTACTCS HAOOJIee BBICOKAsT MEXKCIIOEeBasi MPOYHOCTH?
a) IpU OTHOMEPHOM apMHUPOBAaHMH; 0) TIPH IBYMEPHOM apMHUPOBAHHH; B) IPU OOBEMHOM
apMUPOBAHUU

3ananue Nell

1. Kakue KM sBnstorcst u30TponHbIMu?

a) C 3epHUCTHIM HAMOJIHUTENIEM; 0) C BOJIOKHUCTHIM HAMlOTHUTENIEM; B) CO CIIOUCTHIM
HaITOJIHUTEJIEM

2. Kakoe xonnuecTBO IByOKHUCH TOPHS WU TaHUS CONEPKUTCS B AUCTIEPCHOYTTPOYHEHHBIX
HUKEJIEBBIX CIUIaBax?

a) 2...3%; 6) 5...10%; B) >10%

3. Kaxkoii yrosi Mex 1y OTHOHAIIPABICHHBIMH CIIOSIMU BOJIOKOH 00€CIIEYMBACT U30TPOITHOCTh
cBoiictB KM?

a) 42 rpanyca; 6) 72 rpanyca; B) 90 rpamgycoB

3ananue Nel2

1. Inametp Hanonmuutens KM He npesbiaet

a) 10 mxm; 6) 100MxM; B) 1 Mm

2. 13 gero cocrout CAII?

a) U3 ATIOMUHUEBON MaTPULIBLyIIPOYHEHHON YaCTUIIAMU HUTPHU/IA ATIOMUHUS; 0) U3
AITIOMUHHEBON MaTPUIBLYIPOUHEHHOW YaCTUIIaMU OKUCH aJIFOMUHUS; B) U3 CTEKISTHHON
MaTpPHULbl, YIPOUHEHHOW YaCTUIIAMH KPUCTAJNINYECKUX BEILIECTB

3. Kakas yknaaka obecrniednBaeT MaKCHMaJIbHYIO pealn3aliio MPOYHOCTH BOJIOKHA B CBOMCTBAaxX
KM?

a) onHOMepHasi; 0) AByMepHas; B) 00beMHast

3amanue Nel3

1. K xakomy tunry KM otHOCsATCS cribl?

a) K MOPOUIKOBBIM; 0) K AUCTIEPCHOYNIPOYHEHHBIM; B) K BOJIOKHUCTHIM

2. CrnaBbl Tuna CAIT umeroT Marpuiy

a) MarHueBylo; 0) aJIOMUHUEBYIO; B) CTEKIISTHHYIO

3. Ins xakux KM cripaBeuinBo Beipaxenue ock=P[cHVH+oM(1-VH)]

a) C HaIIOJTHUTEJIEM U3 HEMPEPBIBHBIX BOJIOKOH; 0) C HAIIOJIHUTEIEM U3 TUCKPETHBIX BOJIOKOH; B)
C 3€pPHUCTBHIM HAIIOJIHUTENIEM

3amanue Nel4

1. Crmaser Tuma CAII otHOCATCS K KM

a) JMCTIEPCHOYTPOYHEHHBIM; 0) TTOPOIIKOBBIM; B) BOJIOKHHCTHIM
2. Uem oTiimdaeTcsl CUTAIUIBI OT CTEKOI?
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a) TBEPJIOCTHIO; 0) TEPMOCTOWKOCTHIO; B) XUMHUECKON CTOMKOCTHIO
3. Koaddumment peanusanuu mpovHOCTH BOJIOKHA UMEET 3HAUCHUE
a) meHee 1; 0) 6onee 1; B) paBHoe 1

3amanue Nel5

1. K xakomy tunny KM oTHOcCATCA TBEpble cIlaBbl?

a) K TOPOIIKOBBIM; 0) K JUCTIEPCHOYTIPOYHEHHBIM; B) K BOJIOKHUCTHIM

2. Crnabl Tuna CAIl umeror Marpuiy

a) METAJUIMYECKY10; 0) KEpaMHUECKYI0; B) CTEKIISTHHYIO

3. Ilpu xakoM 00BEMHOM COJIepKAHUU BOJIOKHA MPOoYHOCTh KM HaunHaet naiats?
a) >30%; 6) >50%; B) >70%

3ananue Nel6

1. Yro sABnseTcs CMIIOBBIM 1€eMEHTOM B KM ¢ BOJIOKHUCTBIM HallOJIHUTEIEM?

a) Marpuia; 0) HAMOJIHUTENb; B) MAaTPUIla U HATIOJIHUTEITh

2. Kaxo#l HaroJIHUTENb UMEIOT CUTALIIBI

a) BOJIOKHUCTBI; 0) 3€pHUCTBIN; B) KOMOMHUPOBAaHHBIN

3. g kakux KM xapakrepHa aHU30TpOIHs CBONCTB?

a) TUCTIEPCHOYIIPOYHEHHBIX; 0) BOJIOKHUCTHIX C OTHOMEPHOM YKIIAKOW BOJIOKOH; B)
BOJIOKHHCTBIX ¢ 00bEMHOM YKIJIAJKOMH

3ananue Nel7

1. Kakue KM ucnons3ytoT Jyisi H3roTOBJICHHUSI METAJTI000pabaThIBaOIIETr0 MHCTPYMEHTA?

a) CAII; 6) TBep/ble CIIaBbl; B) TUCIIEPCHOYIPOUYHEHHbIE HUKEJIEBBIE CILIABBI

2. Kakoe o0beMHOE coziepKaHHE 36pHUCTOrO HAIIOJIHUTENS B IUCIIEPCHOYITPOYHEHHbIX KM?
a) 1...15%; 6) 10...20%; B) 601ee 20%

3. IIpn ucnonp3oBanuy kakux KM KOHCTpYKTOp MOTydaeT BO3MOXKHOCTh YCHJIMBATh MaTepHall
JIeTay B HauboJsiee HarpyKeHHOM HarpaBJIeHUH?

a) TUCIEPCHOYIPOUYHEHHBIX; 0) C IUCKPETHBIMU BOJIOKHAMU; B) C HEMIPEPHIBHBIMU BOJIOKHAMU

3amanue Nel8

1. Cnnasel Tuna CAII otHOCsATCS K KM

a) C 3ePHUCTHIM HAIIOJIHUTENIEM; 0) C BOJIOKHUCTHIM HAMIOJHUTENEM; B) C KOMOMHHUPOBAHHBIM
HaIlOJIHUTEIIEM

2. Jlo xakoro ypoBHS TIOBBIIIAET PAOOUYI0 TEMIIEPATypPy HUKEIEBBIX CIIJIAaBOB JUCTIEPCHOHHOE
yIpOYHEHHUE?

a) 1o 0,5 T, Marpusr; 6) 10 0,7 Trur. Matpunsr; B) 1o 0,9 T, matpuiist

3. YeMm oOycnoBieHa BbICOKasi IPOYHOCTh HUTEBHUIHBIX KPUCTAILIIOB?

a) BBICOKAsI TUIOTHOCTH JI€(EKTOB; 0) MaJION TJIOTHOCTHIO Ie(PEKTOB; B) MaJIBIM Pa3MEPOM 3€pHa
3aganue Nel9

1. TBepapie crijaBbl UMEIOT HAMTOJTHUTEb

a) 3epHUCTHII; 0) BOJOKHUCTBII; B) CIIOUCTHIN

2. 13 gyero coctout curami?

a) U3 aIFOMUHUEBOM MaTPHIIBI, YIIPOYHEHHON YaCTUIIAMH OKHCH aTFOMHHHUS;, 0) U3 CTEKIITHHOM
MaTpPHIIbI, YIPOYHEHHOM YACTUIIAMU KPUCTAINTHYSCKHUX BEIIECTB; B) M3 TMOJMMEPHON MaTPHIIHI,
YIPOUYHEHHOU PYOJIECHBIM CTEKIOBOJIOKHOM

3. Kakue KM npuMeHSIOT [J1s1 U3TOTOBJIEHUS BEAYILUX BAJIOB TPAHCIOPTHBIX YCTAHOBOK?

a) MOPOIIKOBBIC; 0) BOJOKHHUCTHIC; B) TUCTICPCHOYTIPOUYHEHHBIC

3amanue Ne20

1. Kakoro pa3zMepa 3epHa UCIOJIb3YIOTCS B TOPOIIKOBbIX KM?

a) meHee 1 Mxm; 0) Oostee 1 MxMm; B) Oosiee 1 Mm

2. Kak nomny4aroT 1ucnepcHble 3epHa HalOJIHUTENS pasMepoM < 1 MKkM?
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a) MEXaHUYECKUM U3MelbueHrneM; 0) ¢ha30Bo MepeKpUCTaUTH3aIMeH; B) paCIIbIICHUEM

pacriaBa
3. OT 4ero 3aBUCHUT BEJIMYMHA KacaTelIbHbIX HanpsbkeHU B KM ¢ BOJTOKHHCTBIM HaNOJIHUTEIEM ?
a) OT IPOYHOCTU MaTPHULIBL; 0) OT IPOYHOCTH BOJIOKHA; B) OT IPOYHOCTH CBS3H MATPHUIIBI C

HaINoJHUTENIEM
IlepedyeHs J1a00paTOPHBIX PadoT
Ne Kon-Bo
HaumenoBanue OcHarenue
/o 4acoB
[THeBMaTH4eCcKUi UM OBATHHO-TIO-
Makpo — W MHKpO- aHamu3 cTaicii nupoBaibHbIi cTaHok P-20FS-1-RS
1 (OTTK-4) Muxkpockort MUM-7 (9 mit.) 2
Muxkpockon ZASILACZMIKPOS-
KOPOWYtypTVO 6/20 — 6 mur.
VriIepomeTsie cram Teepaomep Poksemia TP 5006 (1
2 (OTTK-4) IIT.) 2
Muxkpotsepaomep IIMT-3M (2 mit.)
Tsepnomep Poxsesa TP 5006 (1
3 Uyrynsl (OIIK-4) IIT.) 2
Muxkpoteepaomep [IMT-3M (2 mit.)
Onekrponeds (Habeprepm 1280°) — 1
IIT.
Onexrponeds (Cros 1100°) — 2 .
4 3akanka u ormyck (OITK-4) Onekrponeys (ITK-PK-10/12 1280°) 4
—lmr.
TBepaomep Poksemia TP 5006 — 1
IT.
5 XuMHKO-TepMuueckas  obpaboTtka | Mukpockon MUM-7 (9 mt.) 5
(OIIK-4)
6 JlerupoBannslie ctanu (OI1K-4) %g;%&??yi?ggggg EAéIE’TOS 2
7 HNHcTtpymeHTanbHbIe matepuaisl | Mukpockon MUM-7 (9 mir.) )
(OIIK-4)
8 LBetnbie crinasel (OI1K-4) ¥g§%$§?y§?532§§¥é§38 2
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Ipuioxenue 3

CprKTypa H COAECPKAaHUEC TUCHUIIJINHDI «MaTepnaJmBe/]eHne N TEXHOJIOTMA KOHCTPYKIHOHHBIX MAT€PHUAJTOB» MO HAIIPABJCHHUIO MOAT0-
TOBKH

13.03.03 «IHeprernvyeckoe MAIIHHOCTPOCHUE»
(0axanaBp)

Pa3nen

Cemectp

Bunpl yueGHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy CTy/IeH-
TOB U TPYJIOEMKOCTh B 4acax

Bunel camocTosiTenbHON paboThI CTY-

JACHTOB

®opMsI aTTe-
cTauuu

J | II/C

JIao.

CPC

KCP

KP

KII

PI'P

Ped.

K/P

BBoaHas gyacTeb.

—| Henens cemectpa

1. DU3NKO-MeXaHNYeCKHe
cBOiicTBa MarepuasioB. CmpoeHue
mamepuanos. (OCHOBHbIEe NOHAMUSL O
ceoticmeax — mamepuanos. Amommo-
Kpucmaiiuieckoe cmpoenue Memaios,
usomponus, AHU30MPONUS,
keazuuzomponus. Ilymu nosvluenus
npoYHOCMU Memannos.
Kpucmannuzayua memannos nepsuunas
U 6MOPUYHASL.

2. Teopust caBoB. [lonamus o
cnaasax. Teepovie pacmeopul,
Mexaumuueckue — cmecu, — XuUmMudeckue
coeounenus. [luacpamma cocmoanusl
Jcenezo-yemenmum. Xapaxkmepucmuxu
KOMNOHEHMOS. Cmpykmyphbie
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cocmasaawue u Gazvl Ha ouazpamme
acenezo-yemenmum.  Knaccupurayus
cmaneii no cnocoby npou3eoocmaea,
HazHaueHuro u Kavecmsy. Mapxuposka
yenepooucmulx  cmaneu. Yyasymwvr ¢
epaghumom, nonoeuruamelie u Oeivie.
Cmpykmypa,  ceoticmea,  obaacmu
NPUMEHEHUs. U Memoovl NOJYYeHUs
cepuiX, KOBKUX U  BbICOKONPOUHBIX
yyeyHos. Mapkuposka uy2yHos.

Jlabopamopunas paboma «Makpo
— M MHKPO- aHAJIU3 »

3. Jlabopamopnass ~ paboma
«YTJIepOIUCTHIC CTAIIH»

3. Jlabopamopunass ~ paboma
«YyryHsn»

4. HakJén ¥ peKpucTaIN3alus.
Brusnue naacmuueckou Oegopmayuu
Ha CMpYKmMypy U c80ucmea Memaiios..
Xonoouas u eopsuas deghopmayus. Tep-
MoMexaHudeckas oopabomxa.

5. Teopusi Tepmmuueckoii o0pa-
0oTkM.  Buowvl mepmuueckou o0bOpa-
oomxu cmaneu. Ilpespawenus npu
Haepeee cmanu. Ilepecpes u nepesicoe.
IIpespawenue aycmenuma npu Henpe-
PbIBHOM OXNadxcOoenuu. /Juazpamma uzo-
MepMUYecKoeo npespaujeHus aycme-
numa. Ilpespawenue npu omnycke,
CMpPYKmMypa u c80Ucmea cmaiu npu om-
nycke. I[Ipokanusaemocms u 3aKanugae-
MOCmb CIATIU.

8-9
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6. Jlabopamophas paboma «3akanka u
OTIYCK»

10

7. TexHoJsorus TePMHUYECKOM
oopabdorku. Omowcue [ pooa 6Ges
gaszosoii nepexpucmannuzayuu. Omaicue
11 pooa c gaszosoti
nepekpucmaniuzayuetl, HopMaiusayusl.
3axanka cmanu. OcHogHble napamempul
npoyecco8 OmMnycKa yenepooucmvlx u
necuposanuvix  cmaneu. QObpabomka
xono0om. IlosepxHocmuas 3aKaika.

11

8. XuMuko-TepmMuyeckasi 00padoTka.

Dusuueckue OCHOBbL XUMUKO-
mepmMuiecKoul 0bpabomxu.
Lemenmayus, HUMpoyemeHmayusl,

asomupoearue cmaiju.

12

6. Jlabopamopnas paboma «XUMHUKO-
TepMUYecKast 00paboTKa»

9. KoHCTPYKIIMOHHBbIE JIETHPOBAH-
Hble cTaau. Dasvl, 0Opazyemvie necupy-
rowuMy diemMenmamu 8 cmansax. Baus-
HUe 1e2upyiowjux 1eMeHmos Ha NoJu-
mMopuzm dicenesza, Ha ceolicmea ¢hep-
puma u aycmenuma. QOcobennocmu
mepmuueckol 00pabomxu ecuposan-
Hoix cmanel. Knaccuguxayus, mapxu-
poeéKa, Oeghekmvl Ne2UpOBAHHBIX CMA-
nel.

11

6. Jlabopamopmuas paboma «Jlerupo-
BaHHBIC CTaJII

11

10. MHCTpYMeHTAIbHBIE MAaTEePHAJIbI.
Hncmpymenmanvnvle yenepooucmoie u
JlecupoearnHble  cmaiu ons pearcyueco

12
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UHCmMpyMeHma. Bvicmpopescywan
cmano, pedcuMbl MepMu4ecKoll
obpabomxu, obracmu  NPUMEHEHUs.
UImamnogvie cmanu. Cmanu 01
UBMEPUMENLHO20 UHCmMpymMeHma.
Teepovie nopouwikogvle Cnaagvl 0is
pedcyweco uncmpymenma. Kepamuxka.
Csepxmeepovle mamepuabl.

6. Jlabopamopnas paboma
«IHCTpYyMEHTaJIbHBIC MAaTEPHAIIBD)

12

11. Cranm ®W cmjaBbl ¢ O0COOBIMH
cBoiictBaMu. Cniagwl ¢ 0cobo 6b1COKOTU
U3HOCOCMOUKOCIbIO, cocmas,
MapKuposKa, mepmuieckas oopabomxa
u obnacmu NpUMeHeHUs.
Heporcaserowue Xpomucmule u
XPOMOHUKeNegble  Cmaiu,  COCMAs,
MapKuposKka, mepmuieckas oopabomxa
u oonacmu npumenenus. Kaponpounvle
cmanu u cniasvl, npeoen OIUMenbHOU
npouHocmu, npeoen noa3yuecmu.
Maenumomsekue u macHumomeepovie
CNnaswl.

13-
14

12. IIBeTHBIE MeTA/JIbI U CILUIABBI.
Meow u ee ceoticmea. Jlamynu, 6poH3bi,
babbumuol. Amomunuil u e2o0 ceolcmaad.
Jlumetinvle  anomuHuesvle  CNIAGHI,
obracmu  npumeneHus. J{oOpantomMuH,
cocmas, peacum mepmMu4ecKoll
obpabomxu, ceoticmaa, obnacmu
npumenenus.  Maenuesvle  cniagol.
Tuman u e2o cniaswi.

15
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6. Jlabopamopuas paboma «llBeTHBIC

15 2 9

CILIaBbI»
13. Komno3uumoHHble MaTepHAJbI.
Knaccugpurayus KOMNO3UYUOHBIX
Mamepuanos. Komnosumui c
MemaiudecKou mampuyetl.
Lucnepcnoynpounennvle
KOMNO3UYUOHHbBIE mMamepuansi.
Bonoxnucmuie KOMNO3UYUOHHbIE
mamepuansi. Ilopowxosvle
KOMNO3UYUOHHbBIE mamepuansl 16 | 1
(xepmemst). Komnozumul ¢ norumeprou
mampuyetl. Komnosumui c
Kepamuyeckou u CMEKNAHHOU
mampuyetl. IIpumenenue
KOMNO3UYUOHHbIX —~ MAamepuanos 8
asmomoounIecmpoeHuu.
Hanomamepuanul. Cmpykmypa,
ceolicmea, npumMeHeHue.
14. TexHHUKO-3KOHOMHYECKHII BbIOOP
MaTepuaja MW  TEXHOJOTHH  €ro
ynpouHeHusi. OcHo8bl payuoHanIbHO20
eévlOopa  mamepuana U - Memooa
ynpounenus..  Ilpuuunsl  cHudICeHUs 17 | 1
pabomocnocobrHocmu Mamepuana.
Mamepuanvt u Memoost ux ynpouHeHus
npu  pAasIuUuHLIX  8UOAX  HA2PY3KU
demarei

Htoro 18 18 72
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AHHOTAaUMsA padove MPOrpaMMbl y4eOHOM TUCHUIIINHBI

1. Ha3Banue, Ha3HauY€HUE, CTPYKTYpa, COACPKAHUE AUCIUTIITUHBI

1 | HaumeHoBaHMe TUCUUIUIMHBI IO y4eO0- MarepuaJjioBeieHUe U TEXHO-
HOMY IUIaHy JIOTHSI KOHCTPYKIMOHHBIX
MaTepPHAJIOB
2 | HanmpaBneHue nMoaroToBKU 13.03.03 DHepreTuyeckoe Ma-
IIMHOCTPOEHHE
3 | O6pa3zoBarenpHas mporpamma (mpoduiab | ABTOMATH3UPOBAHHBIC dHEPTE-
MIOATOTOBKH) TUYECKUE YCTAHOBKH
4 | YpoBens u hopma oOydeHHs bakanaBp, ouHast
5 | CeMectp 00yueHuUs 2
6 | Tpyno€MKoCTh 1O y4. IIany (3.€.)
Bcero 3auéTHBIX e IUHUIL 3
Bcero gacos, 108
U3 HUX:
1. AyauTopHsble 3aHSATHS, B TOM YUCIIE: 36
- nexruu (JI) 18
- CEMUHApPhI U IPAKTUYECKUE 3aHs- -
tusi(I1/C) 18
- nabopaTtopHubie padoTs (JIP)
7 | Buasl camocTosiTeIbHOM pabOThI CTYICH-
TOB: KypcoBoii npoekT (KII), kypcoBas
pabota (KP), pacuérno-rpaduueckas pa-
oora (PI'P), pedepat (PD).
8 | ®opmbl arTecTanuu: 3k3ameH (D), 3au€r | D 2 cemectp
(3), Apyrue
9 | OcHOBHBIE pa3eabl TUCIUIIINHBI:

2. TpeboBaHMs K HAYAJIBHOW MOATOTOBKE U Pe3yJIbTaTaM OCBOEHUS AUCLIUILIUHbI

| TpebGoBaHus K YPOBHIO YpoBeHb 3HaHUI BBITYCKHHUKA 0011€00pa3oBa-
MOATOTOBKH K U3yUYEHUIO | TEJIBHOW IIKOJIbI
JUCLUUILINHBL:

1.1 | Hanmnuue cnemmansabix | He TpeOyetcs
KOMIIETCHIIUHN

1.2 | JomxeH 3HATH - CTPOE€HUE METAJUIOB U CIUIABOB U UX BJIU-

sIHHE Ha CBOMCTBA;
- MEXaHHMYECKHE CBOMCTBA MaTEepUaIOB M
criocoObl UX OMPEICIICHHUS;
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- BJIMSIHAE COCTaBa CTajJe€u M CIUIAaBOB Ha
¢dazoBble TPEBpAIICHUS TMPU HATPEBAHUM H
OXJIQXKJICHUU,

- OCHOBHBIE BHJIBI TEPMHUECKON 00pabOTKH
Y MX BIWSHHUE HA CBOMCTBA CTAJICH U CIIABOB;

- METOABbl TIOBEPXHOCTHOT'O YIPOUHCHHS
CTajieil U CIJIaBOB;

- KJIacCU(UKAITUIO U CBOKWCTBA JICTHPOBAH-
HBIX CTaJICH;

- 0COOEHHOCTHU CTPOCHUS U CBOMCTBA IIBET-
HBIX METAaJIJIOB M CIJIAaBOB (Ha OCHOBE aFOMH-
HUsI, TATAHA, MEJIN );

- CTPOEHUE U CBOMCTBA TYTOIJIABKUX Me-
TAJJIOB U UX CIIJIABOB;

- CTPOCHHE U CBOMCTBA MeTaJlJIOKepaMuye-
CKHUX CILIaBOB;

- BJIMSIHUE COCTaBa M CTPOCHHMS IIACTMACC
Y PE3UH Ha UX CBOMCTBA;

- 0COOGHHOCTH MEXAaHHYECKHUX CBOMCTB
IJIACTMACC M PE3MH M UX OCHOBHBIC OTIUYHS OT
METAJUTMICCKUX KOHCTPYKIIMOHHBIX MaTepra-
JIOB;

- XapaKTePUCTUKH, KIACCUPUKAIINIO CBOM-
CTBa KOMITO3UIIMOHHBIX MaTePHAJIOB;

- KpUTEpHUH BHIOOPA KOHCTPYKIIMOHHBIX Ma-
TEpUAJIOB C YY4E€TOM OCOOEHHOCTEH JKCIuTyara-
ITUU COOPY’KCHH, MallTiH M 000pYI0BaHMUS;

1.3

JlomxeH yMeThb

- 000CHOBBIBAThH BHIOOP KOHCTPYKITMOHHBIX
MaTepHaJIOB TP pa3pabOTKe U3EIUI MaIIUHO-
CTPOEHUS;

- 000CHOBBIBATh BEIOOP PAITMOHAILHBIX Me-
TOJIOB TEPMHUECKONU 00pabOTKH M yIPOUHEHUS,
MOBBIMICHUS U3HOCOCTOUKOCTH ¥ KOPPO3HOHHOM
CTOMKOCTH CTajJeH U CIIJIaBOB;

- TIPOBOJIUTH aHAJIM3 TEXHUYECKOTO COCTO-
SHUSI Pa3TUYHBIX JIeTajJeii METaJIOKOHCTPYK-
LM

1.4

JloJKEH BIIAAETh

- COBpPEMCHHBIMU MPHUHIMIIAMUA BBIOOpA
KOHCTPYKIIMOHHBIX MaTEPHaJIOB;

- METOJUKON pa3pabOTKH TEXHOJIOrHye-
CKMX IIPOIIECCOB, TEPMHUYECKOM 00paboTKH
CTaJI U1 MUKPOCTPYKTYPHOTO aHAJIN3a;

- Memooamu npuOaAHus KOHCMPYKUUOH-
HbIM _ Mamepuaiam HeodX00UMblX CE0IiCmE
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npu NPOEKMUpPOGAHUU, U320MOBIAECHUN U IKC-
nayamayuu u30eauil MauluHoCmpoeHus.

HaBbIKaMU:

2 Pe3ynbTaThl OCBOCHMS
JACITUTLINHBI

2.1. | Bynyt copmupoBaHbl OIIK-4
KOMIIETCHIIUU B COOTBET-
ctBun ¢ ®I'OC u yueod-
HBIM IJIAHOM

2.2. | JIOonoJHUTEIbHBIE KOM-
MIeTCHITUN

2.3. | Yuamuiicsa npuoOpeTeér
3HAHUS U YMCHHSI:

2.4. | Yyamuiics oBiaaeeT

3. CocraButenb(n) nporpammbl: Tep-Baransuu F0.C., crapmmii mpenogaBarenb
kad. «MatepuanoBecHUE
4. IIporpamMma yTBep K/J€Ha Ha 3aC€JaHUU YUYEOHO-METOAMUYECKON KOMUCCUU Ma-

IIMHOCTPOUTENIBHOTO (hakyybpTeTa "

"
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