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1. llesan ocBOEHMSI AN CIMIIJIMHBI

K ocHOBHBIM 11€JIIM OCBOCHUS AUCHUIIIMHEBI CJIEAYCT OTHECTH:

- MOJITOTOBKA CTYJICHTA K JICATEIbHOCTH B COOTBETCTBHH C KBATU(UKALMOHHON XapaKTEPUCTUKOH 110
HaIIPABJICHUIO;
- MO3HAHME MPUPOJIBI U CBOMCTB MaTEpUANIOB, a TAaKXKe METOJOB MX YIPOYHEHHs s HauOonee adek-
TUBHOT'O UCIOJIb30BaHUS B TEXHUKE.

K ocHOBHBIM 3a1a4aM OCBOCHHMSI IUCLMILIAHBI CIIETYET OTHECTH:

- U3y4YECHUE OCHOBHBIX MOHATUH, TEPMUHOB M ONPEAEICHUNA B 00JIACTH KOHCTPYKLMOHHBIX, UH-
CTPYMEHTAJIbHBIX U ()YHKIIMOHAJIBHBIX MaTepUaAJIOB (MapKUPOBKA, CTPYKTYpa, CBOMCTBA);

- U3y4EHHE COCTaBa, CTPYKTYPbl U CBOMCTB COBPEMEHHBIX METAIIMYECKUX U HEMETAJUIMYECKUX

MaTEepHasoB;

- OCBOCHHE OCHOB TEPMHUYECKON, XUMUKO-TEPMUYECKON 1 TEPMOMEXaHUYECKON 00pabOTKH;

- OCBOEHHUE BHJIOB Pa3yNpPOUHSIONIEH U YIPOUHAIOLIEH 00paboTKH (OTKUT, HOpMaTU3alusl, 3aKaJ-
Ka, OTIYCK, IIEMEHTALUS U Jp.);

- K3ydyeHue (QU3NYECKOH CYIIHOCTH SBJICHUH, MPOUCXOJAIIMX B Marepuanax B YCIOBUAX
IIPOU3BOJICTBA U IKCILIyaTALVH;

- OCBOEHHME OCHOBHBIX CBSI3€H MEX1y CTPOCHMEM MaTepHuajoB U HUX CBOICTBaMHU (TBEPIOCTHIO,
IIPOYHOCTBIO, U3HOCOCTOMKOCTBIO, MIIACTUYHOCTBIO U JP.);

- U3y4eHue o0I1acTU NPUMEHEHHUS Pa3JINYHbIX COBPEMEHHbBIX MAaTepUaJIOB Ul U3TOTOBJICHUS IPO-

JYKLHM.
2. Mecto aucuuminnsl B crpykrype OOII 6akanaBpuara

Jucnumimza Bxoaut B 6510k b.1 «O6s3arenbHas yacth», noapasgen b.1.1.4

Jis m3ydeHust TaHHOM AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS U HaBBIKH, (OpMHUpPYEMBbIE
[IPEIUIECTBYIOIUMU TUCHUIUIMHAMU: «DPu3ukay, «Xumus» «KOHCTPYKIMM U CXEMbl MEPCHEKTHBHBIX
JABC».

HaumenoBanus nocienyromux quctumiing: «ConpoTuBieHue MatepuanoBy, «KoHcTpynpoBaHnue,
JUHAMMKA U IPOYHOCTh YHEPreTUUECKUX MAIMH U YCTaHOBOK», «KoHcTpynpoBanue u pacyer IBC».

3. IlepevyeHb NIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs M0 AMCHMILINHE (MOIYJ/II0), COOTHECEHHbIE C
IUVIAHUPYEMbIMU pe3yJbTaTaMU 0CBOEHHs 00pa30BaTeIbLHOI MPOrpaMMbl

HJ'IaHI/IpyeMbIe pe3yJbTaTbl OCBOCHUA NTUCHUIIJINHBI

B pesynbrare ocBoeHus 06-

Kog pa30BaTEIbHON IPOrPaMMBbI [lepeueHp TIaHUPYEMBIX PE3yIbTATOB O0YUEHHUS 11O
KOMIIETEHIIUH | OOydYaroluiicst JOKeH 00- JUCLIUIIIINHE
1anarb
3HATD:

OCHOBHBIC U BCIIOMOTaTCIIbHEIC MaTrcpualbl, CIIOCOOBI
peam3an TEXHOJIOTHUYCCKUX ITPOLECCOB.

YMETh:
CnocobeH paccyuThIBAaTh [IpaBunsHO BEIOMpATH MaTEepHall, Ha3HA4YATh €T0 O0pa-
OIIK-4 3JIEMEHTbI SHEPreTUYECKUX | OOTKY C LIENIbIO MOTYYEHHUS 3a]aHHOM CTPYKTYpHBI U
MallIVH U YCTAaHOBOK C yue- CBOWCTB.

TOM CBOMCTB KOHCTpYKIMOH- | BJAAJIETh:
HBIX MaTepHUaJIOB, JMHAMHU4e- MeTO}]aMI/I BBI60pa OCHOBHBIX 1 BCIIOMOTI'aTCJIBHBIX Ma-

CKUX U TEIJIOBBIX HAarpy30K TCPHUAJIIOB IJIS1 U3TOTOBJICHUSA HBHGHHﬁ, criocobamu pca-
JIM3alUy TEXHOJOTUYCCKUX ITPOIECCOB.




OcCHOBHBIMH 3TanamMu (HOPMHUPOBAHUS YKA3aHHBIX KOMIIETCHIIMH MPH M3YYCHUU CTYACHTAMH JUCIH-
IUIMHBI ABJISIFOTCA MOCJICOOBATCIIBHOC HU3YYCHUC COACPIKATCIBHO CBA3AHHBIX MCKIAY CO60ﬁ pa3aciioB
(Tem) yueOHBIX 3aHATHI. M3yueHne Kaxaoro pasnaeina (TeMbl) MpeArnoaracT OBIaJcHUE CTYACHTaMHU He-
00XOAMMBIMUA KOMIETSHIUSAMHE. Pe3ynbraT aTTecTanuu CTYACHTOB Ha Pa3IMyHBIX 3Tanax (OpMUPOBAHHS
KOMIICTCHIMI MTOKa3bIBACT YPOBCHb OCBOCHHUS KOMIICTEHIIMHA CTyIEHTaMH. DTAITHOCTh (POPMHUPOBAHUS
KOMITETSHITMH MPSIMO CBSI3aHa ¢ MECTOM JUCITUILUIMHEI B 00pa30BaTeIbHON IPOrpaMme.

4. CTpyKTYpa U colepKaHue TUCHUILINHBI

JlucumiiuHa yuTaeTcst Ha 3 ceMecTpe:

[IpomexxyTouHas arrecranus — 3a4eT

KonuuecTBo Henensb B 3 cemectpe — 18

OO01mast Tpy10€MKOCTh TUCHUTUTHHEI - 2 3a4€THBIC STUHUIIBI
OO611ee KOJIMYECTBO YaCcOB 10 CTPYKTYpE - 72

KonnuecTBo aynuTopHbIX yacos - 4

KonnyecTBO 4acoB caMOCTOSITENHLHOM paboOTHI - 68
KonmdaecTBo yacoB neknui - 2

KonnuectBo yacoB nabopatopHbIx 3aHsATHiA - 0

KomaecTBo 4acoB cCeMUHAPOB U MPAKTHYCCKHUX 3aHATHH - 2

4.1. ConepxaHue JeKIIHOHHOI0 Kypca AUCHHUIIMHBI

Beoonas uacmo

3HaueHue W 3aJaud Kypca MaTepuanoBelneHue. Poiib MarepualoB B COBPEMEHHON TEXHMKE.
Kputepuu onenku u BpiOopa MarepuanoB. PaboTbl OTEUECTBEHHBIX U COBPEMEHHBIX YYEHBIX B 001acTu
MaTepuagoBeeHus. MarepuaioBeeHue, KaKk HayKa, M3ydalollas CBOICTBa MaTepHajoB B CBSI3U C UX
coctaBoM W cTpoeHueM. Kiaccubukanus wmarepuanoB. MatepuanoBendeckue HH(DOpMaAIOHHBIE
TEXHOJIOTUH.

Dusuxo-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos

OcCHOBHBIE TOHATUS O CBOWCTBAX MaTepualoB. TBEpIOCTb, MEXAHUYECKHUE CBOMWCTBA,
orpezieisieMble ITPU CTATUYECKOM PaCTSXKEHUU, YAapHas BA3KOCTb. SIBJI€HUE XJIaAHOJIOMKOCTH.
YcTanocT MaTepuasnoB, MPEesl BBIHOCIUBOCTH. M3HOCOCTOMKOCTb. XpPYyNKOE M BSI3KOE pa3pylLICHHE.
Pabora 3apoxxaenus u pacnpocTpaHeHus TpelmuHbl. [IoHATHE 0 KOHCTPYKIIMOHHON MPOYHOCTH.

Tunsl cBsA3el B TBEpABIX Tesax. MeTalsIM4ecKuil TUI CBSA3H. ATOMHO-KPUCTAJUIMYECKOE CTPOCHUE
MeTaJlI0B. THUIBI KPUCTAJUIMUECKUX PELIETOK, UX XapaKTepUCTHKHU (IapaMeTp, KOOPIMHAIIMOHHOE YHCIIO,
IUIOTHOCTh ~ YIAKOBKH), HW30TPONHUS, AHU3OTPONUS, KBa3WU30Tponus. TodeuyHble, JUHEHHBIE U
MTOBEPXHOCTHBIE N1€(EKThI, CTPOCHHE pEealbHbIX METAJUIOB U CIJIABOB (BaKaHCUH, JAWUCIOKAIMM, OJIOKU
MO3aMKH, TpaHuLlbl 3epHa). TeopeTrueckas U peanbHas MPOYHOCTh METAJUIOB, BAMsHUE edekToB. [lyTu
MOBBILIEHUS POYHOCTH METAIIJIOB.

Kpucrannuzanuss MeTajuloB MEpBUYHAs M BTOpHYHAs. TepMOIMHAMHUYECKHE OCHOBBI (Da30BBIX
npeBpatieHnii. KpuBble oOXJaXaeHHs, CTENEHb MEePEOXJIAXACHUs, (aKTOphl, BIHSAIOIIME Ha IMpOIEecC
KPUCTAJININ3ALMHU, CBS3b MEXIY CTEIEHBIO MEPEOXJIAXKICHUS, YHUCIOM LEHTPOB KpUCTAUIM3alUU U
CKOPOCTBIO pocTa KpuctaiioB. Bennuuna 3epHa. Monudunrposanue xxuakoro Metaia. [lomumopdusie
IIPEBPALLEHUS.

Teopus cnnagos

ITonatuss o cmnaBax. OrmpeneneHue TEPMUHOB: CIUIaB, CHCTEMa, KOMIIOHEHT, ¢a3a. TBepasie
pacTBOPBI, MEXAaHUYECKUE CMECH, XUMHUUECKHE COeIMHEHUs. J(narpaMMbl COCTOSIHUS TBOMHBIX CIIJIaBOB,
METOJIbl UX NIOCTPOEHUs. J{narpaMmMa coCTOSIHUS TIPU NOJIHOM HEPACTBOPUMOCTH KOMIIOHEHTOB B TBEPJOM
COCTOSIHMH, C OTPAaHMYEHHOH OJHOCTOPOHHEH pacTBOpUMOCThIO0. OmpenerneHne XUMUYECKOTo COCTaBa
(a3 npu KMCHOIB30BAHMHU TNpaBHJIA KOHIEHTpauui. /luarpamMmma COCTOSIHMS C TOJHOW PacTBOPHUMOCTBHIO
KOMIIOHEHTOB B TBEPJAOM COCTOSHUU. JleHapuTHas JMKBalMs B TBEpAbIX pacTBopax. IlpaBuio ¢as.
JluarpaMma COCTOSIHUSL CUCTEM C NPEBPAILEHUEM B TBEPAOM COCTOSIHMM (YaCTUUYHBIA M IOJIHBIM pacmasn
OTpaHUYEHHOTO TBEPAOI0 pacTBOpa, 3BTEKTOMHOE MpeBpalleHne). MarepuaioBeaueckue 0a3bl JaHHBIX
10 IMarpaMMaM COCTOSIHUS cIIIaBoB. CBsA3b MEXIY CTPYKTYPOH CIUIaBa, ONpPENEIsIEMON 0 AUarpaMMe



COCTOSIHUSI M CBOMCTBaM cCIulaBa. Jluarpamma COCTOSHMSI KEJI€30-IIEMEHTHUT. XapaKTepUCTUKU
KOMITOHEHTOB.

CtpykTypHBbIE cocTaBisomue U ¢a3bl HA JUarpamme xkene3o-eMeHTUT. CyIHOCTh 3BTEKTUYECKOTO U
ABTEKTOMJHOTO TMpeBpaiieHuid. [IpuMeHeHne mpaBwia KOHIEHTpaluid W mpaBwia (a3 Ha JuarpaMme
KEJe30-1IEMEHTHT.

Brnusinue yriepona M MOCTOSHHBIX TpUMEcCed Ha cBoiicTBa cranu. Knaccudukarusi craneil mo
croco0y MpOU3BOJICTBA, HA3HAYEHUIO U KauecTBY. MapKuUpOBKa yriIepoIUCThIX cTaiei. JluctoBble ctanu
JUISL XOJIOJHOM INTaMIIOBKHM, aBTOHOMHbIe cTaii. OcHOBHble TexHudeckue TpedoBanus no 'OCT nmns
CTaJIeH.

UyryHsl ¢ rpaduroM, MojioBUHYAThIe U Oenble. BiusHue cKOpocTH OXJIaXACHUS M XMMHYECKOTro
cocraBa 4yryHa Ha cTpykrypy. Or6en uyrynoB. CTpykTypa, CBOWMCTBA, 001aCTH IPUMEHEHHUS U METOJIbI
MIOJIyYEHUS CEPBIX, KOBKMX U BBICOKOIIPOUYHBIX YyT'YHOB. MapKUpOBKa YyI'yHOB.

Haxnén u pekpucmannuzayus

Bnusnue mmactuueckoil aedopmanuu Ha CTPYKTYPY W CBOMCTBA MeTalioB. MexaHu3M
TUTACTHYECKOM JeopMaIiii MOHO-U TIOJIMKPUCTAIIOB. PasMHOKEHHE AUCIOKALMN MPH TUIACTUYECKON
nepopmaruu. Haxnén apobpto, oOpaboTka ponukamu. [IprMeHeHHe NOBEpXHOCTHOTO Hakiena B
MalIMHOCTpOeHUH. Bo3epar, mnonuronusanus. l[lepBuyHas um coOupaTenbHas PEKPUCTAIUTH3AIMS.
Xonoanas u ropsiyas nedopmarus. Tepmomexanudeckas o0OpadoTka.

Tepmuueckas u Xumuko-mepmuueckas oopadbomka
Teopus mepmuueckoti oopabomku

Buner Tepmudeckoii 06padotku craneid. [IpeBpamienus npu Harpese cranu. PocT 3epHa aycTeHHTa,
HACJIE/ICTBEHHOE U JICUCTBUTEIbHOE 3epHO B craiu. [leperpes u nepexor. [IpeBpamienue aycteHuTa npu
HEMpPEepPhIBHOM OXJKIACHUH. JlHarpamMma H30TEpPMHYECKOrO IpeBpalieHus aycreHuta. llepnuTHoe
npeBpamieHrne. MapTeHCUTHOE TpEeBpalleHne M ero ocoOeHHocTh. [IpeBparneHune mpu OTIIyCKe,
CTPYKTYypa M CBOMCTBA cTanu npu oTmycke. Otmycknas xpynkocts [ u Il pona.

[TpokanuBaeMoOCTh M 3aKaJTMBAEMOCTh CTaJ, ()aKTOPHI BIMSIOIIME HA MPOKATMBACMOCTb: BIIHSHHE
JETUPYIOIIMX SJIEMEHTOB, pa3Mepa 3epHa ayCTeHHTa, HEPaCTBOPUMBIX KapOUIOB U BKIIOYCHH.
Mertoauka onpenenaeHns KpUTUIECKOTO TMaMeTpa 1o TuarpaMMe IMpOKaJInBaeMOCTH.

Texnonozua mepmuueckoi 00padbomu

OO6mrast xapakTepucTHKa MPOIECCOB TepMmuuecko o6pabotku. Omxur | poma 6e3 ¢dazoBoit
nepeKkpucTaIu3aiy. PeXUM oTxKHUra peKpacTaliIu3aluu.

Omxur Il poma ¢ ¢a3zoBoil mepexkpucTaiIM3anueil: A yinydiueHus oOpabaThiBaeMOCTH, IS
u3MenbueHus 3epHa. Cheponanzanus, OT)KUT — TOMOTE€HU3AIMs], HOpMaTU3aLHsl.

N3oTepMuyecKuil OTXKUT.

3akanka ctanu. OCHOBHBIE MapaMeTpbl Ipoliecca: TeMIeparypa HarpeBa, JAJIUTEIbHOCTh Harpesa,
CKOpOCTh oxJyiaxkaeHus. OCHOBHbIE TpPeOOBaHWS K 3aKaJIOYHBIM cpeiaM. MeToIbl 3aKallku: TpocTas,
IPEpBIBUCTAs, CTyNeHYaTas U u3orepMuyeckas. JledekTsl 3akanku: oOpa3oBaHUe TPEIIMH, Aedopmanus,
OKHCJIEHUE U 00€3yTIepoKUBaHNE TOBEPXHOCTH, METO/IbI OOPHOBI C HUMHU.

OcCHOBHbBIE MapaMeTpbl MPOLECCOB OTMYCKa YIVIEPOAMCTHIX M JIETMPOBAHHBIX cTayiel. OO6paboTka
X0J1070M. BriusiHue 3aKaiky M OTITyCKa Ha MEXaHMYECKHE CBOMCTBA CTalN. YITydIlIeHHE CTaJIH.

IToBepxHOCTHAas 3aKaika, BUAbI U 00JaCTH IPUMEHEHUS.

Xumuko-mepmuueckas oopadomka

du3ndyecKkue OCHOBBI XUMHUKO-TEPMHUUYECKON 00paboTku, moHsTHEe 0 Koddduuuente nuddysuu.
LlemeHTaMs, PEKUMBI HACBIIICHUS W TMOCIEAYIOIMIEH TEpPMUYECKOH OOpabOTKH YIIIEPOAMCTHIX U
JIETUPOBAHHBIX CTajiei, BUABI Ipolecca, obiacTu npuMeHeHus. HuTporemenTanus, BUABI Ipolecca,
peKUMBI, o0macTu mpuMeHeHHs. [IpuMeHeHme aTMocdep C aBTOMATHUECKHUM PETYIUPOBAHHEM
MOTEHIIMaja yriepoa Jyisl polecca [eMEeHTallui ¥ HUTPOLIEMEHTAIUH.

AzotupoBanue cranu. Ctanu A a30THPOBaHUS, PEKUMbI UX TepMUYECKOoW 00paboTku, obnactu
npuMeHeHHus nporecca. IIporecc HHU3KOTEMIEPaTypHOrO Ta30BOIO M KHJKOIO a30THPOBAHHUS, HX
0COOEHHOCTH M 00JIaCTH IPUMEHEHUSI.

HoBble MeTo1bI XMMUKO-TepMHUUYECKON 00paboTKu. JIazepHoe nerupoBaHue.



Koncmpyxkyuonnvle nezuposannsle cmaniu 00uie2o Ha3HaA4eHus.

®a3bl, 00pazyemble JIETHPYIOUUMH 3JIEMEHTAMH B CTAJsAX. BIusHHE Nerupyronmx 3J1eMeHTOB Ha
noauMop@u3M jkeiue3a, Ha CBOiicTBa (epputa M aycTeHHTa. BiusHME JErHpyrOIIMX >JIEMEHTOB Ha
KMHETUKY M30TEpPMUYECKOrO0 IIPEBpALCHMs] ayCTEHWUTA. BiMsHME JETrUpyIOUIMX 3JIEMEHTOB Ha
MapTEHCUTHOE IPEBpAILCHHUE U NPEeBpallleHue NpH oTIycke. OCHOBBI pallMOHAJILHOTO JIETUPOBAHUS CTAIU
U pOJIb OTACIBHBIX JETHPYIOUUX 3JIeMEHTOB. OCOOEHHOCTH TEPMUYECKOH 0O0pabOTKU JIETMPOBAHHBIX
CTaJIeH.

Knaccuukanuss JerupoBaHHBIX CTalieil MO CTPYKType B HOPMaJU30BAHHOM COCTOSIHUU
(nmarpamMa [I'mite). MapkupoBKa JETUPOBaHHBIX CTajei, WX MpPEeUMyILIecTBa II0 CPABHEHUIO C
yriaepoaucTbiMu. JleekTel JerupoBaHHBIX craned (WudepHbli H37I0M, (IIOKEHBI, OTIIyCKHas
XpynkocTh). OCHOBHBIE TPEOOBaHMS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTaysiM 1o 'OCT.

Hncmpymenmanvhnvie mamepuanl

WNHcTpyMeHTalIbHBIE YTIIEPOAUCTHIE U JIETUPOBAHHBIE CTAIM ISl PEXKYILEr0 UHCTPYMEHTA, COCTaB,
MapKHpOBKa, TepMUUecKas 00padoTka U 006JaCTU IPUMEHEHHUS.

BeicTpopexxymiast  cTanmb, CcocTaB, CBOWcTBa. PexuMbl TepMuueckoil 00paboTku, ob6imacTtu
npumenenus. OcaoBHble TpeOoBanus o ['OCT k cTamsaM Jyuisi pexKyIIero HHCTPYMEHTA.

HltammoBeie cTanmd JUIsi XOJOAHOTO W ropsiuero nedopmupoBanuss cramd. Cramm s
M3MEPUTENIBHOTO HHCTPYMEHTA.

TBep/bpie MOPOIIKOBBIE CIUIABHI /ISl PEXKYILET0 HHCTPYMEHTA.

Kepamuka. CBepXTBep/ible MaTepUabl.

Cmanu u cnnaewi ¢ 0coObIMU CEOLICIMEAMU

Bricokonpounsle cTani. MapTeHCUTHO-CTaperoIue KOHCTPYKIIMOHHBIE CTaIM, UX COCTaB, PEKUMBI
00paboTKH M 006JIaCTH IPUMEHEHUSI.

CrutaBbl ¢ 0c000 BBICOKOM HM3HOCOCTOMKOCTBIO, COCTaB, MapKUpPOBKA, TepMUUECKas 00paboTKa U
00JIaCTH MPUMEHEHHS.

HepxaBeromue XpoMHCTble M XPOMOHMKENEBBbIE CTaJld, COCTaB, MAapKUPOBKA, TepMHUYECKas
00paboTKka 1 006J1aCTH TPUMEHEHHUS.

XKaponpounsle cranum u criaaBsl. OCOOCHHOCTH TNOBEACHUS CTalIM NPU Harpyskax B 001acTH
BBICOKHMX TEMIIEpaTyp, Npeell JUINTEIbHON IPOYHOCTH, MpeAes NOoa3ydyecTu. TUIIOBbIE CIIIaBbl, COCTaB,
CTPYKTYypa, TepMOOOPa0OOTKa, CBOMHCTBA U 0OJIACTH MPUMEHEHHUS.

CrnnaBel ¢ 3aJaHHBIMU (PU3MUYECKUMHU CBOMCTBaMH. MarHUTOMSTKHE U MarHUTOTBEP/IbIE CILIABHI.

Lle¢emnvie memannvl u cnnagol

Menpb u ee cBoiicTBa. JlaryHu, OpOH3BI OJIOBSHUCTBIE, KPEMHUCTHIE, alFOMUHUEBbBIE, OEPUIIIIOBBIE;
coctaB, oOmactu mnpumeHeHus. CrjaBsl CBHHLIA M 0JIoBa. baOGOWTHI, CBHUHIIOBUCTbIE OpOH3HI,
IIOMUHHMEBBIE TOJIIUITHUKOBBIE CIUIaBBI JJISl JABUraTesleld BHYTPEHHEro CrOpaHMs, TPUMETAJUINYECKUE
MOJIIUITHUKY. AJIOMHUHUN M €ro cBOHCTBAa. JIuTelHble anOMHMHUEBBIE CIIaBbl, 0OJACTH MPUMEHEHHS.
JlroparoMuH, COCTaB, peKUM TEPMUUYECKON 00pabOTKH, CBOMCTBA, 00JIaCTH TPUMEHEHUSI.

MarnueBsle TuTeiHble U 1eopMUpPyEMbIE CIUIaBbI, 007IaCTH IPUMEHEHUS.

Tutan u ero criaBbl, COCTaB, CBOMCTBA M 00JIACTH MPUMEHEHUS.

Komno3zuyuonnvie mamepuanot

Krnaccudukanys KOMIIO3UIIMOHBIX MaTepualioB. Pacnpenenenrne HanpspKeHUNH Mexay MaTpuued u
HanosHuTesneM. Cxembl apmupoBaHus. Kputuueckas nnuHa BosiokHAa. OCHOBBI pacdeTa CBOWCTB
KOMITO3UIITMOHHBIX MaTEPHUAJIOB.

Kommo3utsl ¢ meTamunueckoi matpuneil. JlucnepcHOynpoOYHEHHbIE KOMIIO3UIIMOHHBIE
MaTepuaibl, 0COOEHHOCTH MEXaHU3Ma yIpoyHeHUs. JlucnepcHoynpoyHeHHbIE KOMIIO3UTHI HA OCHOBE
QIIOMUHMIO, HUKEIIA U APYTUX METaJIOB.

BonokHHCThIE KOMITO3UIIMOHHBIE MaTepUalbl Ha aTFOMUHUEBOM M HUKENEBOM MaTpHIlax.

KoM1o3uTsl ¢ HanpaBaeHHON KPUCTAJUIN3ALUEN IBTEKTHK.

[TopomkoBble KOMITO3UIIMOHHBIE MaTepuajbl (KepMeThl) aHTU(PPUKLIMOHHOTO U (PUKIHOHHOTO
HazHaueHus. OUIbTPEIL.

Kommno3sutsl ¢ nonmumepHoi matpureil. [lommMepras MaTpua KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.
denonpopMabIeTUAHAS, STTOKCHIHAS U KPEMHUHOPraHWYeCKas MaTpUIla KOMIO3UIIMOHHBIX
MaTepuasoB.



OcolenHocTr (PU3HKO- MEXAHUYECKOTO MOBEAEHUS MoauMepoB. Oprannyeckue, 31eMeHTOOpraHu-
4eCKUE U HEOPTraHUYECKHUE MOJIMMEPBI.

BonokHucTbIE KOMIMO3UIIMOHHBIE MaTepuaibl Ha MOJUMEpHONH Marpuie (KapOOBOJIOKHUTHI,
OOPOBOJIOKHHUTHI, OPTAHOBOJIOKHHTHI).

Komno3unmonnsle Marepuansl Ha MOJMMEPHONM MaTpULE C IOPOUIKOBBIM HAaIlOJIHUTEIEM
(rutacTmaccntl).

Ponb moponikoBbIX (TEXHUYECKUN YIIIepO U ApP.) U BOJIOKHUCTHIX (KOPA) HAIOJHUTEINIEH.

KoMno3utsl ¢ kepaMU4YeCKON U CTEKJITHHOW MaTpULEH.

[IpuMmeHeHne KOMIO3UIIMOHHBIX MaTepHalioB B aBToMoOuiectpoenuu. Kopryc u neranu Kysosa.
Jleranu ra3oTypOMHHBIX aBUTaTeNell. AHTUDPUKIMOHHBIE AeTanu. OPUKIUOHHbBIE eTalu. TpyJoeMKue
JI€Tay JBUTaTeNs U X040BOM yacTu. PeMOHTHbIE KOMIIO3UTHI. [lepcrieKTHBBI IPUMEHEHHSI KOMIIO3UTOB B
aBTOCTPOECHUMU.

Hanomamepuanwl

Knaccudukanus, ocoOeHHOCTH CBOWCTB HaHoMaTepuasnoB. CTeneHb IUCIEPCHOCTH, KPUTUUYECKUMA
nuameTp HaHoyacTull. CTpyKTypa HMOJUMMEPHBIX U YIJIEPOIHBIX HaHOMarepuasioB. DysuiepeHsl, UX Map-
KHpOBKa, acTpalieHbl, HAHOTPYOku. MexaHuyeckue cBOHCTBa. MeToabpl KOHCOJIMAALMK HAHOYACTHUI[ B
00beMHBbIE MaTepHaibl. MeToabl MoMydeHHss 00bEMHBIX U IUIEHOYHBIX HaHOMaTepuanoB. OObeMHbIC Ma-
Tepuaibl ¢ HaHoJoOaBkamu. OCHOBHBIE METOJbI MOJNyYEHUS. MeTo/Abl MOTY4YeHHs MOJIMMEPHBIX HAaHO-
KoMI103uToB. KOMOMHMPOBaHHBIE METO/IbI CUHTE3a MOBEPXHOCTHBIX HAHOCTPYKTYp. [IpumeHenue HaHo-
MarepuajoB B MAIIMHOCTPOCHUH. KOHCTPYKIIMOHHBIE M MHCTPYMEHTAJIbHbIE MAaIIMHOCTPOUTEIbHBIC
HaHOMAaTepHabl.

Texnuko-73KOHOMUUECKUIl 8b100p Mamepuaia u mexHoa102uu €20 ynpouHeHus

OcCHOBBI pallMOHAJIBHOIO BBIOOpAa MaTepuaja M METoAa YHpO4YHEHUs. [IpuyuHBI CHUXKEHUS
paboToCcrocoOHOCTH MaTepuala: yCTalOCTHOE paspylIeHHe, XPYIKoe paspylieHue, (PUKIHUOHHBII
M3HOC, aOpa3WBHBIN M3HOC, KOHTAKTHAsl YCTaJOCTh, (PPETTUHT — KOPPO3HUsS, CXBAaThIBAHWE M 3aeHaHUE
MMOBEPXHOCTEN TpeHUsl. MaTepuaiibl 1 METObl UX YIIPOYHEHUS IPU Pa3IMUHbIX BUIAX HAIPY3KH JETAJCH.

WubopManoHHbIE CHCTEMBI IO CBOWCTBAM MAaTEpHajoOB, BKIIOYAIONINE SJCKTPOHHBIC 0a3bl
JaHHBIX CBOWCTB MAaTEpHajoB, METOJOB yIPOUYHEHHUS, MPOrpaMMHBIE CpEACTBa 00pabOTKH
OKCHEPUMEHTAIBHBIX JaHHBIX,  pacyeTa  CBOWCTB BEUIECTB W MAaTepHANIOB, (PYHKIMOHAIBHBIX
XapaKTePUCTUK M3JEIHi, KOHCTPYKIUM pa3uyHOi (GOpMBI U pa3MepoB.

4.2. CopeprxaHue NPAKTHYECKUX 3aHATHHI

Makpo — ¥ MUKpO- aHanu3 crajed. Yraepoaucteie crainu. UyryHsl. 3akanka u ormyck. [IpokanuBae-
MOCTh cTajneil. XuMuko-repMuueckas oopadotka. Jlerupoannsie ctanu. MHCTpyMeHTaNbHBIE MaTepHa-
JIBI. HBGTHBIG CIIJIaBHI.

4.3. Conep:xanue J1a00paTOPHBIX padoT
JlaGopaTopHble pabOThI B JaHHOH TUCHMILIMHE HE IPEYCMOTPEHBI.

4.4. IlpuMepHasi TeMATHKAa KYPCOBOI'0 NpoeKTa (KypcoBoii padoThl)
KypcoBoii mpoeKT B JaHHOW TUCIUIUIMHE HE MPETYCMOTPEH.

4.5. Tembl 111 caMOCTOSATEIbHOI paboThI CTYIEHTOB

KoHcTpyKIIMOHHAs POYHOCTh U METOJIbI €€ OLlEHKU. AMOp(HBIE METAILIBI. TepMOIIacTUYHbIE U
TEpPMOpEaKTHUBHBIE TONUMEpbl. JlmarpamMmma coctosHUS kene3o-rpadut. JlernpoBaHHBIE YYTYHBI.
Texuuueckue TpeboBanus s yyryHoB nmo ['OCT . OcraTouHble HamnpspKeHUs, UX BIMSHUE Ha
YCTaJIOCTHYIO TPOYHOCTh. TEPMOKHHETHYECKHE TUarpaMMBbl TIpEeBpalieHnst aycteHuTa. CTapeHue CTaid.
Crayin ¢ TOHI)KEHHOW M perjaMeHTHPOBAaHHON MPOKAIMBAEMOCTHIO JUIs TOBEPXHOCTHOW 3aKaJIKM
aycreruTa. Juddysnonnas merammuzamnus. CriocoObl MeTaUTH3alUKA | 00JaCTH TPUMEHEHHUST ayCTCHHTA.
WNmnnanTanus MoHoB aycteHuTa. CIUIaBbl ¢ 3aJaHHBIMH YIIPYTMMHU CBOMCTBaMHu aycteHuTa. CIUIaBbI C
AHOMAIIHBIM TETUIOBBIM DACHIMPEHUEM ayCTeHHTA. TexXHHuYecKas KepaMuKka. BiHsHue BOJOKHHCTBIX
HamloOJHUTENEH  Ha  TEPMOIPOYHOCTh  KEPaMUKH  ayCTEHHUTa.  ABTOMOOWJIBHBIE  CTEKIa.
CTeKIOKpHUCTANTNYECKHE MaTephaibl (CHUTAaUbl) aycTeHHTa. DOYHKIMOHATIBHBIE HAHOMATEPHAIBI.



Hanomarepuanbsl cemeiictBa ¢ymnepeHoB aycreHuTa. MexaHuzaluuss W aBTOMAaTH3alUsl MPOIECCOB
TEPMUYECKOH 00pabOTKH, MEPHI [0 OXpaHe TPYyla B TEPMHUUECKUX [[€XaX ayCTECHUTA.

5. O6pa3oBaTesibHbIE TEXHOJIOTHH

MeTtoauka mpenoaaBaHus AUCUMILIMHBI M pealu3alys KOMIETEHTHOCTHOTO IOJIXO0Ja B HU3JIOKEHUU U
BOCIIPUATHN MaTepualla IPeLyCMaTPUBACT HCIIOJIB30BAHUE CIICAYIOIIUX AKTUBHBIX M HMHTEPAKTHBHBIX
(dbopM npoBeIeHUS TPYIIOBBIX, HHANBUIYAJIbHBIX, AyIUTOPHBIX 3aHATHN B COYETAHUU C BHEAYJUTOPHOM
paboToii ¢ 1enpo (GOpMUPOBAHUS U PA3BUTHUS NPO(HECCHOHAIBHBIX HABBIKOB 00Y4aIOIUXCA:

- 3aIlWTa U UHAMBUIYAIbHOE 00CYKAECHUE BBIIOJHAEMbIX ITANOB MPAKTHYECKUX paldoT;

- OpraHu3ainys U NpoBeIeHHE TEKYIIEro KOHTPOJIS 3HAaHUH CTYACHTOB B (hopMe OJIaHKOBOTO TECTHPO-
BaHUS;

- HCIIOJIb30BAHHUE JEJIOBBIX U POJIEBBIX UI'P, pa300p KOHKPETHBIX CUTYaIHii;

- IpOBEJEeHUE KOHTPOJBHBIX paboT;

6. OnleHOYHbBIE CPEICTBA VI TEKYIIEr0 KOHTPOJISl yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTAlMHU 10
HTOraM OCBOCHUS IMCUMILIMHBI M y4eOHO-MeToAn4YecKoe odecneyeHue cCaMoCTOATe IbHOH padoThl
CTY/J€HTOB

@DOH/T OIIEHOYHBIX CPEACTB MO JUCHUUILIMHE SIBIIAETCS HEOTHEMJIEMOM YacThIO HACTOsIIEH pabodeil mpo-
IpaMMBbI U TIPEJICTABJICH OTAEIbHBIM JOKYMEHTOM B MPUIIOKEHHUH 2.

7. Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneueHue TUCHUILTUHBI

a) Ocnosnas numepamypa:

1.Canynos, C.B. MarepuanoBenenue [ DneKTpoHHbIN pecypc]: yued. mocodue — DNEeKTPOH. JaH. —
Canxkr-IlerepOypr: Jlans, 2015. — 208 c. — Pexum nocryma: https://e.lanbook.com/book/56171. —
3ari. ¢ PKpaHa.

2. MarepuanoBeaeHue IJisi TPAHCIIOPTHOT'O MAITMHOCTPOEHUS [ DIIEKTPOHHBIN pecypc] : yueO. mo-
cobue / O.P. 'anumoB [u ap.]. — Dnexrpon. nan. — Cankr-IlerepOypr: Jlanp, 2013. — 448 c. — Pexxum
nocryma: https://e.lanbook.com/book/30195. — 3aru. ¢ skpana.

3. lapudymmn, @.A. MatepuanoBeieHUEe U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTEPHUAIOB: Y4eOHO-
METOAMYECKOEe Mocooue [ DNEeKTPOHHBIN pecypc|: yued.-meto. nocodue / .A. INapudymmun, P11, Aro-
noB, B.B. XKunsakoB. — Dnektpon. nan. — Kazans: KHUTY, 2013. — 248 ¢. — Pexum gocryna:
https://e.lanbook.com/book/73296. — 3aru. ¢ skpaHa.

0) /lonoanumenvnasn 1umepamypa:

1.Anekcees, I'.B. BuptyanbHblil 1a00paTOpHbIi MpakTUKYM 1O Kypcy «MaTepuanoBeeHHe» [ DIek-
TPOHHBIN pecypc]: yue6. mocobue / I'.B. Anekcees, .U. bpunenko, C.A. Bonorxanuna. — DIEKTPOH.
naH. — Cankt-IletepOypr: Jlans, 2013. — 208 c¢. — Pexum goctyna: https://e.lanbook.com/book/47615.
— 3arJ. ¢ ’KpaHa.

2. Kpynun, FO.A. Marepuanosenenue crenciuiaBoB. Koppo3nonHocTolikue Marepuaibsl. Y4eOHoe oco-
oue [DnexTpoHHbIN pecypc]: yued. mocodue / FO.A. Kpynun, B.b. ®unmunmoBa. — D7eKTpoH. aH. —
MockBa: MUCHUC, 2008. — 152 ¢. — Pexxum noctymna: https://e.lanbook.com/book/1839. — 3arm. ¢
JKpaHa.

3. AunpueBckuii, P.A. OCHOBBI HAHOCTPYKTYPHOT'O MaTepHaioBeieHHsI. Bo3MOKHOCTH 1 TPpoOIeMbl
[DnexTpoHHBIH pecypc]: MoHOTrpadus — DiekTpoH. gaH. — MockBa: U3mparensctBo "Jlaboparopus 3Ha-
Huit", 2017. — 255 ¢. — Pexxum nocrtyma: https://e.lanbook.com/book/94128. — 3arm. ¢ skpana.

4. MarepuanoBeaeHue [ DneKTpoHHBIN pecypc]: yuebd. mocodue / U.M. XKapckwuii [u 1p.]. — DAEKTpOH.
naH. — Munck: "Beinnitmas mkona", 2015. — 557 ¢. — Pexum gocryna:
https://e.lanbook.com/book/75123. — 3aru. ¢ skpaHa.



5. becnanos, B.®. [TpakTukyM 1o MaTepraioBeACHUIO U TEXHOJIOTUH KOHCTPYKIIMOHHBIX MAaTEpUATIOB
[DnexTpoHHbIH pecypc]: yuebd. mocodue / B.®. becnianos, H.M. Pomanuenko. — DIeKTpOH. 1aH. —
Kpacnosipck: Kpacl'AY, 2014. — 322 ¢. — Pexxum noctyma: https://e.lanbook.com/book/90826. — 3ar.
C DKpaHa.

8) npozpammmnoe odecneuenue u UHMeEPHem-pecypcol:

[Tone3nple yaeOHO-METOAMYECKHE U MHPOPMAITMOHHBIC MaTePHAIIBI IPEICTABIICHBI Ha calTax:
http://mospolytech.ru/index.php?id=308
http://materiall.ru/
http://supermetalloved.narod.ru/I2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_- materialovedenie.zip

8. MaTepHaJ’IBHO-TeXHI/I'leCKOC o0ecneuyeHue AUCHHUIIIMHBI

Howmep O6opynoBanue
ayJIUTOPUHN
1313 Teepnomep Poksemna TP 5006 (11ur.)
[IpoexTop + 3kpan
Mukpockormr MUM-7 (9 mit.)
1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mT.
Teepnomep Poxsemna TP 5006 (1 mit.)
Muxkpotsepaomep I[IMT-3M (2 mit.)
Jlyna bpunenns — 6 wr.
Muxkpockon AJIbBTAMMU (4 wr.)
1308 Muxkpotsepaomep [IMT-3M (1 mr.)
[Ipecc mist 3anpeccoBKU 00pasoB

1309 NEXSYS ImageExpert™ Sample 2 [IporpamMma ajisi Ka4eCTBEHHOTO aHAIH3a
1300pakeHUM CTPYKTYp METOJIOM CpaBHEHUS C ATAJOHHBIMU IIKajgaMu MUKpo-
ckont Axiovert 40MAT — 1 mir.

1316 Muxkpockon AJIbTAMMU (1 mT.)

Mukpockormt MUM-7 (1 mt.)

Tsepnomep Cynep- Poxsemn TKC-1M

IIpoekrop

1307 Onexrponeus (Habeprepm 1280°) — 1 mir.

Onexrponeds (Cuon 1100°) — 2 mr.

Onexrponeds (ITK-PK-10/12 1280°) —1 .

Tsepnomep «bpunemibs» Th5004 — 2 mT.

Tsepnomep Poxsemna TP 5006 — 1 .

[Teus mydenpras [IM-10 — 2 mt.

[MonupoBaneHbIi cTanok StruersTegraPol- 11 - 1 mr.

Otpesnoii ctanok StruersLaboton — 3 -1 .

YcraHoBKa U1 TOPLIEBOU 3aKaJIKH

YcraHoBka Juts anekTporpasienus Struers Lectro Pol -5. (1 wit.)
Otpesnoit ctanok (1 mit.)

YcTaHoBka /17151 3anpeccoBkU 00pa3uoB (1 mrt.)

Bonst™merp — 4 .

dorosnexTpuueckuil konopumerp KF-77

[THeBMaTH4ecKkuii MIIM(OBATBHO-TIONIUPOBAIBHBIN cTaHOK P-20FS-1-R5
1318 tanreHuupkyap — 15 mr.

IIpecc st 3anpeccoBKu 00pasLioB

Jlyna bpunemna — 1.



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

Muxkpomerp — 2 .

Tsepnomep TP 5006-M — 1.
Teepnomep TP5006-02 — 1.
Muxkpotsepaomep IIMT-3M — 1 .
Teepnomep TK — 1.

Muxkpockon Mertam-PB1 mr.

0. MeToauuyecKue PECKOMEHIANNHA NJIHA CaMOCTOAITEIbHOI paﬁoTbI CTYAECHTOB

CaMocrosiTenpHast paboTa SBISIETCS OJHUM W3 BUJOB y4eOHBIX 3aHATUN. Llenb camocTosTeNnbHOM
paboThl — MPAKTUYECKOE YCBOCHUE CTYIEHTAMH BOIPOCOB METPOJIOTHH, CTaHIAAPTH3AIMUA U cepTHduKa-
IIUH, PACCMaTPUBAEMBIX B IPOIIECCE U3YUCHUS JUCIUTUINHBL.

AyIUTOpHAs caMOCTOsITeIbHAsE paboTa MO JUCHUIUIMHE BBIMOJHSACTCS HAa YYCOHBIX 3aHSATHSIX IO
HETOCPEJCTBEHHBIM PYKOBOJICTBOM NPETOAABATEIS U TI0 €T0 3a/IaHHIO.

BHeaynutopHasi camocTosTenbHas paboTa BBIMOIHACTCS CTYACHTOM IO 3aJaHHUI0 IMPEToIaBaTells,
HO 0e3 ero HemoCPeACTBEHHOTO y4acTus

3aga4uu caMOCTOATEJBLHOH PadoThI CTy/AeHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIbHONU yueOHON paboThI;

- OCBOCHHUE COJIEP>KAHUS JUCIUILINHBL;

- yriIyOJieHHE COJIEPKAHUSI U OCO3HAHWE OCHOBHBIX TOHSATHH JUCIUTUIAHBL,

- UCIOJb30BAHUE MaTepuana, COOPaHHOTO U MOJYYEHHOI'O B XOJE CaMOCTOSATENIbHBIX 3aHATUN IS
3¢ GeKTUBHON MOATOTOBKHU K 3K3aMEHY.

Buabl BHeayIMTOPHOI CAMOCTOSATEIbHOM PadoThI:

- CAaMOCTOATENBHOE U3Y4YE€HUE OT/EIbHbBIX TEM JUCLUIUINHBI,

- MOJITOTOBKA K JICKIIHOHHBIM 3aHSITHSIM;

- IOATOTOBKA K JIaOopaTOpHBIM paboTam;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN 110 3aKPETICHUIO TEM;

- BBITIOJTHEHHUE JIOMAITHUX 33JIaHUH 10 PEIICHUIO TUITMYHBIX 33/1a4 U YIPaXHEHUH;

- cOCTaBJIEHUE U 0(OpMIIEHHE JOKIIAI0B U pedepaToB MO OTAETbHBIM TEMaM MPOTPAMMBI;

- Hay4HO-HccreoBaTeabckas paboTa CTYACHTOB;

- y4acTHe B TEMAaTHYECKUX JUCKYCCHSIX, OJMMITHA/aX.

JIy1st BBITIOSTHEHUS JTI000TO BHJIa CAMOCTOSITEIbHOW pabOThl HEOOXOAMMO MPONTH CIIECTYIONIUE ITa-
MBI

- OIpeJIeIeHNE eI CaMOCTOSTENbHON padOTHI;

- KOHKpEeTHU3allMs M03HAaBaTEIbHOM 3a1a4H;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/auu;

- IJITAHUPOBaHUE pabOTHI (CAaMOCTOSITENILHOM WM C MTOMOIIBIO MTpeNnoAaBaTesis) Ha/l 3aJaHUEM;

- OCYILECTBJICHHE B MPOILECCE BBIMOJIHEHUS CaMOCTOSATENbHOM pabOThl CAMOKOHTPOJIS (IPOMEXKY-
TOYHOT'O M KOHEYHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIITOJIHEHUS PaOOTHI;

- pedpnexcus;

- Ipe3eHTaIMs padOThI.

10. MeToan4eckne peKOMEHIALUH 1JIsl IPenoJaBaTeis

OcHOBHOC BHUMAaHUE IpU U3YUCHUU JUCHUILIHUHBI CIICAYCT YACIATH U3YUYCHUIO COCTABA, CTPYKTYPHI U
CBOICTB COBPEMEHHBIX METATINIMYCCKUX U HEMCTAJNIMYCCKUX MAaTCPHAJIOB; OCBOCHHIO OCHOB TCpMHUYC-
CKOI>'I, XHMHKO-TCpMH‘ICCKOﬁ )51 TepMOMexaHHqCCKOﬁ 06pa6OTKI/I, MCTOHOB CTaHAAPTHBIX HUCIIBITAHUI I10
OIPECACIICHUIO (i)I/I3I/IKO-MeXZtHI/I'—IeCKI/IX CBOMCTB M TEXHOJOTMUECKUX MOKa3aTelei HCIIOJIB3YEMBIX MaTC-
pHUajioB U TOTOBBIX I/IS,I[CJlldﬁ. HCO6XOZ[I/IMO 06pau1aTL BHUMAHHEC CTYACHTOB Ha OCHOBHBIC 3aKOHOMCPHO-



CTH, ICUCTBYIOIIHNE B TIPOIIECCE M3TOTOBJICHUS KAUeCTBEHHBIX MAIIMHOCTPOUTEIHHBIX U3JICIIUI H BO3-
MOXHOCTH COBPEMEHHBIX METAITIOBETYECKUX NH(POPMAIIMOHHBIX TEXHOJIOTHH.

Teoperndeckoe U3yueHHE OCHOBHBIX BOIPOCOB pa3zeiioB AUCIUILTUHBI JOJDKHO 3aBEPIIAThCs MPaKTHUe-
CKO# paboTOiA.

JIist akTUBU3aIMK Y4eOHOTO TIpoliecca MPU N3YYCHUH JAUCIHUILTAHBI 3PPEKTHBHO TPUMEHEHHE MTPE3CHTa-
U TI0 Pa3IMYHBIM TEMaM JICKIHI U 1a00paTOPHBIX PadoT.

Jli1st IpoBeICHHsI 3aHATHH 110 TUCIMIUTHHE MCIIOJIL3YIOTCS CPEICTBA 00 yUeHUS:

- yueOHUKH, HHPOPMALIMOHHBIE pecypchl HTepHeTa;

- CIIpaBOYHBIC MATEPHAIIbI U HOPMATUBHO-TEXHUYECKAs JIOKYMCHTAIIHS,

-METOJIUYECKUE YKa3aHUs ISl BHIIOJHEHUS TPAKTUICCKUX PAOOT.

[Tporpamma cocrapieHa B cOOTBeTCTBHU ¢ DeepanbHBIM FOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM BBICHIETO 0OPa30BaHUs 110 HANIPABICHHUIO MOATOTOBKH OakanaBpoB 13.03.03 «JHepreTuye-
CKOe MAIIMHOCTPOEHHE»

IIporpammy cocraBua: /
JloLeHT, K.T.H / /AW. TIpoxoposa/

HporpaMMa YTBEpPKACHA HA 3aCCJaHUMN Ka(be)]pbl «MaTepnaJmBeJ]eHne»

«25» aBrycra 2021 r., nporokon Ne 6

o

3asenyromuii kadeapoii : / ///’_jf, :
2 e
JloueHr, k.1.H. i JA . Ulnsrman/



MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPABOBAHUS POCCUMCKOM OENEPAILINN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHME BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHI HOJII/ITEXHIG‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHHU ITOJIMTEX)

Hanpasnenue noaroroku: 13.03.03 «DHepreTuueckoe MalIMHOCTPOECHUEY

[Mpoduib: DHEProycTaHOBKH ISl TPAHCIIOPTA U MAJIOH SHEPTEeTHKH
dopma 00ydeHUs: 3a04HAasT
I'ox nabopa 2021

Kadenpa: Marepuanosenenue

®OH/] OLIEHOYHBIX CPE/JCTB
10 TUCLIMTUIMHE

HepCHeKTI/IBHHe MaTCpHrajibl 1 TCXHOJOI'HU AJIA QOHCProMallnHOCTPOCHUA

Cocras:
1. OO011ME TTOIOKEHUS
2. IlepeueHb KOMIETCHIINIA C YKa3aHUEM TANoB X ()OPMUPOBAHHS B IPOIIECCE OCBOSHUS 00pa30BaTeih-
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1.001mme moJ10KeHUs

JUig ocymiecTBIEHUsT NPOLEAYP TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U IPOMEXKYTOUHOM aTTECTallUH
CTYIEHTOB InpeaycMoTpeH (oua oueHouHbIx cpeactB (POC), mo3BOMAIOMUN OLIEHUTh TOCTHKEHUE 3a-
TUTAHUPOBAHHBIX PE3yJIbTAaTOB OOYUEHUS U YPOBEHb CPOPMHUPOBAHHOCTH BCeX KomIeTeHIUH. PoHa ole-
HOYHBIX CPEICTB COCTOMT M3 KOMIUIEKTOB KOHTPOJIbHO-OLEHOYHBIX CpeAcTB. KOMILIEKTBI KOHTPOJIBHO-
OLIEHOYHBIX CPEJICTB BKIIOYAIOT B CE0S KOHTPOJIHHO-OLIEHOYHBIC MaTepHalibl, MO3BOJSIONINE OLCHUTH
3HAHUS, YMEHHUS U YPOBEHb MPUOOPETEHHBIX KOMITETEHITHIA.

2. Ilepevyenn komneTeHunii GopMupyeMbIX B MpPolecce OCBOCHUS TUCHMILINHBI.
B pe3ynbrate ocBoOeHUS TUCHUIUIMHBI (MOAYIS) GOPMHUPYIOTCS CAEAYIONUE KOMIIETEHIIUU:

Koxa kxomme- | B pe3yabTare ocBOeHHsI 00pa30BaTeIbHON MPOrpaMMbl 00y4ar0IIUiics
TeHUHH J0JIKeH 00/1a1aTh
Crioco6eH paccyMTHIBATD 3/IEMEHTbI IHEPreTUYECKUX MAIMH U YCTaHOBOK C
OIIK-4 y4€TOM CBOMCTB KOHCTPYKLMOHHBIX MaTepHaJIOB, IMHAMUYECKHX U TEILIO-
BbIX HAarpy30K

OCHOBHBIMU 3TanaMu (OPMHUPOBAHUS YKa3aHHBIX KOMIETCHUUH MpU U3yYEHUU CTYICHTaMH JUC-
LUIUIMHBI SIBJIIOTCS MOCIIEI0BATEIbHOE H3YUYEHHUE COJEPKATENbHO CBA3AHHBIX MEX1y cOOOW pa3fenoB
(Tem) yueOHBIX 3aHATHH. M3ydeHne Kaxxaoro pasaena (TeMbl) MPEAoiaraeT OBIaJCHNEe CTyIeHTaMU He-
00XOAMMBIMU KOMIETEHIUAMU. Pe3ynbTaT aTTecTaluu CTYACHTOB Ha pa3IMyHbIX 3Tanax (JOpMUPOBaHUS
KOMHGTCHHI/Iﬁ IOKa3bIBACT YPOBCHL OCBOCHUA KOMHGT@HHI/If/i CTyACHTaMMU.

B npouecce ocBoeHust 06pa3zoBaTenbHOM NPOrpaMMBbl JaHHbIE KOMIETEHIIUH, B TOM YHCIIE UX OT/ENb-
HBIC KOMIIOHCHTHI, (bOpMI/Ip}IIOTC?I IIO3TAITHO B XOA€ OCBOCHUA O6y‘-IaIOHII/IMI/IC$I JUCHUITIINHBI.

3. Onucanmne noka3aresjieil 1 KpUTEpHeB OLlCHMBAHUSA KOMIIeTeHINH, GOpMHUPYyeMBbIX 110 HTOraM
OCBOEHUS TUCHMILIMHBI, ONMCAHUE IIKAJ OLleHUBAHUSA

Kpurepun onpenesienust cpopMupOBaHHOCTH KOMIIETEHIIMIA HA Pa3JIMYHBIX dTanax ux ¢op-
MHPOBaHHSA

YpoBHU ConepxaHue [IposiBienus

OOyu4aronmiicst cClocoOeH MOHNMATh U MHTEPIPETHPOBATh
OCBOCHHYIO MH()OPMAIIHIO, YTO SBISETCS OCHOBOM
YCTICIIHOTO (POPMUPOBAHHS YMEHUH U HABBIKOB IS pe-
[IEHUS TPaKTUKOOPHUEHTUPOBAHHBIX 33134

OO0yyaromuiics 061agaeT He0OOX0IUMOM CUCTE-

MuHUMaNbHBIA 2z .
MOI 3HAHUI U BJIaJIeeT HEKOTOPHIMU YMEHUSIMU

OOy4aronuiicst JEeMOHCTPUPYET PE3yJIbTAaThl Ha
YPOBHE OCO3HAHHOTO BIAJICHUS yUeOHBIM MaTe-
praoM U y4eOHBIMH YMEHHSMH, HABBIKAMH 1
CrIoco0amu AesTeTbHOCTH

OOy4aronuiicst CHOCOOEH aHaIM3UPOBaTh, IPOBOINTH
CpaBHEHHE 1 000CHOBaHKE BEIOOpA METOIOB PEIICHHS
3a]]aHUI B IPAKTHKO-OPHEHTHPOBAHHBIX CUTYAIHIX

ba3oBrIit

[IpoaBUHYTHIN

JIOCTUTHYTBIN YPOBEHB SIBIISIETCS. OCHOBOM ISt
(hopmupoBaHUs 00IIEKYIBTYPHBIX U Ipoeccu-
OHAJIBHBIX KOMIETECHIINH, COOTBETCTBYIOIINX
rpeboBanusiM GI'OC.

OOyJaronuiAcs CIIOCOOCH UCIIOIBF30BaTh CBEACHUS 13
PA3IMYHBIX KCTOYHUKOB JJISl YCIIEITHOTO UCCIICIOBAHUS U
[MOMCKA PEUICHUsI B HECTAHIAPTHBIX PAKTHKO-
OpPHEHTUPOBAHHBIX CUTYAIHIX

[TockonbKy mpakTHUecKH yueOHas AUCHUIIIMHA TPpU3BaHa (GOPMUPOBATEH CPa3y HECKOJIBKO KOMIIETEHIIUH,
KPUTEPHUH OIICHKH 11eJIeCO00pa3Ho (OpMHUPOBATH B J1BA HTAIa.

1-i 3Tam: ompeneneHue KPUTEPUEB OILEHKHU OTAENBHO MO Kaxaol dopmupyemoit kommnereHuu. Cyir-
HOCTh |-ro 3Tama COCTOMUT B ONpPEACIICHUH KPUTEPUEB ISl OLICHUBAHUS OTAEJIBHO B3ATOM KOMIIETEHIIMH



Ha OCHOBC IMPOACMOHCTPHUPOBAHHOI'O OGy‘I&GMBIM YPOBHA CaMOCTOATCIIbHOCTU B IMPUMCHCHHUU ITOJTYYCH-

HBIX B XOJI€ U3Y4EHUS YUeOHON AUCIUIINHBI, 3HAHUH, YMEHUH 1 HAaBBIKOB.

2-i 3Tam: ompeielcHUE KPUTEPUEB ISl OIICHKH YPOBHS OOYUEHHOCTH 1O Y4eOHOH IAMCIMIUIMHE Ha
OCHOBE KOMIIJICKCHOTO TOJIXOJa K YPOBHIO COPMUPOBAHHOCTH BCEX KOMIICTEHIUH, 00sA3aTEIbHBIX K
(dbopmMHpoBaHHUIO B TIpoliecce u3ydeHus npeamera. CyIHOCTh 2-T0 3Tamna ONpeeIeHUs] KPUTEPHsI OLEHKU
1o y4eOHOH AMCLUIUIMHE 3aKJII0YeHA B ONMPEACTICHUU MOJIX0Aa K OLEHHMBAHUIO Ha OCHOBE paHee IOITy-
YCHHBIX JIaHHBIX 0 C(HOPMUPOBAHHOCTH KAXIO0H KOMIIETCHIIMH, 00s3aTEIbHON K BBIPAOOTKE B IPOIIECCE
M3YYCHHUS MpeaMeTa. B kauecTBe OCHOBHOTO KPUTEPHS MPH OLIEHKE 00y4aeMOoro MpH OMPeIeICHIH YPOB-
HSl OCBOCHHS YUEOHOH NUCIMILIMHBI HaJTM4Me COPMHUPOBAHHBIX Y HETO KOMIIETEHIIMNA MO pe3ysbTaTamM
OCBOCHUS y4EeOHOUN JTUCIUTIIHBIL.

Iloka3aTenu oueHMBaHUs cTeneHU chOPMUPOBAHHOCTH KOMIIETEHIINU U YPOBHS OCBOEHHUS

aucouminebl. lHIkaapl oneHuBanus.

IToxazaTeny oLeHUBaHUS CTEIIEHN C(HOPMUPOBAHHOCTH KOMIETCHIIUH

IMokazaTenu oLeHUBAHUS
KOMITETCHIIMI ¥ IIKAJIbI
oreHku OleHKa «HEYJOBIIE-
TBOPUTEIHFHOY» (HE 3aYTEHO)
WK OTCYTCTBHE cHOpMHUPO-
BaHHOCTH KOMIICTCHINU

O1ieHKa «y/IOBICTBOPUTEIb-
HO» (324TEHO) WM HU3KOM
YPOBEHb OCBOCHUS KOMIIE-
TEHIIUU

OreHKa «XOpoIIoy (3a4TEHO)
WY TIOBBIIICHHBIN YPOBEHb
OCBOCHUSI KOMITETCHIMU

OreHka «OTIMYHO» (3auTe-
HO) WJIN BBICOKHH yPOBCHB
OCBOCHUSI KOMITETECHIINN

Hecnoco6HocTh 00yuaemMoro
CaMOCTOSTENILHO MPOIEMOH-
CTpUPOBaTh HAIMYKE 3HAHUHN
IIpU PELICHUN 3aJaHuil, KO-
TOPBIC 6I)IJ'II/I MpeaACTaBJICHbI
nperno/iaBaTeieM BMECTe C
00pa3IoM uxX pemeHus, OT-
CYTCTBHE CaMOCTOSTEIEHO-
CTH B IPUMEHCHUN YMEHHUSI K
HCTIOJIb30BaHUIO METOJIOB
OCBOCHHSA YUeOHOU IHCIHU-
IUTHHBI U HECTTIOCOOHOCTh
CaMOCTOATEIBHO ITPOSABUTH
HaBBIK ITOBTOPCHUA PCUHICHUA
IIOCTABJICHHOM 3a/1a4y 110
CTaHIapTHOMY 00pa3Ily CBU-
JIETETBCTBYIOT 00 OTCYT-
cTBUU c(HOPMHUPOBAHHON
komnereHA. OTCYyTCTBHE
TTOITBEP K ICHIS HATTHIHS
c(hOpMHUPOBAHHOCTH KOMIIE-
TEHIH CBUICTEILCTBYET 00
OTPHUIATEIBHBIX Pe3yIbTaTaxX
OCBOCHHUS y4eOHOM JUCIIH-
TIJTMHBI

Ecnu 00y4aemblii 1eMOH-
CTPUPYET CaMOCTOSTEIb-
HOCTb B IPUMEHEHUH 3Ha-
HUU, YMEHUH U HAaBBIKOB K
PEIICHHUIO YUCOHBIX 3aTaHui
B TIOJIHOM COOTBETCTBUH C
00pa3moM, TaHHBIM TIPEIo-
JaBaTeseM, 10 3aIaHUsIM,
pelIeHe KOTOPBIX OBLIO
MTOKA3aHO MPETI0AaBaTeIIeM,
CIIelyeT CYNTATh, YTO KOM-
meTeHnus copMupoBaHa, HO
€€ yPOBEHb HEJJOCTATOYHO
BBICOK. [10CKOJBKY BBISIBIIE-
HO Haju4yue cHhOpMHUPOBaH-
HOM KOMIIETEHIINH, €€ CIey-
€T OLIEHUBATb HOJIOKUTEIb-
HO, HO Ha HU3KOM YPOBHE

CriocoOHOCTh 00yJaroNIero-
sl IPOJIEMOHCTPHPOBATh
CaMOCTOSATENIbHOE IIPUMEHE-
HUE 3HaHUl, yMEHUN U
HaBBIKOB IIPU PELICHUU 3a-
ﬂaHHﬁ, AHAJIOTNYHBIX TCM,
KOTOpBIE NPECTaBIISII IIpe-
MOIaBaTeNb NPU MOTEHIIN-
aIbHOM (popMHUpOBaHHN
KOMITETEHIINH, TTOTBEPK/1a-
€T HaJIuue ChOpMHUPOBaH-
HOM KOMIIETEHINH, TPHIEM
Ha 0oJiee BEBICOKOM ypOBHE.
Hanuaue chopmupoBanHOit
KOMIICTCHIIMHY Ha ITIOBBIIICH-
HOM ypPOBHE CaAMOCTOSITEIb-
HOCTH CO CTOPOHBI 0Oy4ae-
MOTO IIpU €€ MPAKTUYECKOU
JIEMOHCTpAIUH B XOJI€ pelle-
HUSI QHAJIOTUYHBIX 33/1aHUH
CJIe/TyeT OLICHUBATh KaK I10-
JIOXKUTETBHOE M yCTOHYNBO
3aKpeIUICHHOE B IIPaKTHYe-
CKOM HaBBIKC

OOy4aeMblil IeMOHCTPUPYET
CHOCOOHOCTH K MOJIHOM ca-
MOCTOSITEILHOCTH (JI0TyC-
KaloTCsl KOHCYJIbTAIIUU C
Nperno/iaBaTesieM 1o ComyT-
CTBYIOILIUM BOIIPOCaM) B BBbI-
6ope criocoba penreHus He-
W3BECTHBIX WM HECTAaHIApPT-
HBIX 3aJaHUH B paMKax
y4eOHOM TUCIHUILTUHEI C UC-
MOJIb30BAaHUEM 3HAHHH, yMe-
HHUU U HAaBBIKOB, OJyYEHHBIX
KaK B XO/I€ OCBOCHHUs JaHHOU
yueOHON TUCHIUILIMHBI, TaK 1
CMEKHBIX TUCLUILIMH, Clie-
JIyeT CUNTATh KOMIIETCHIHIO
c(hOpMUPOBaHHOI Ha BHICO-
KOM ypOBHE.

[MpucyrcrBue chopMupo-
BaHHOI KOMIIETCHIIMH Ha
BBICOKOM YpPOBHE, CII0CO0-
HOCTB K €€ JalbHeHIeMy
CaMOPa3BUTHIO U BBICOKON
a/IalTHBHOCTH TIPAKTUYECKO-
IO MPUMEHEHHS K U3MEHSIIO-
IIMMCS YCIIOBHUSIM IIpodeccH-
OHAJILHOM 3a4auu

IToxazarenn OIICHMUBAHUA YPOBHA OCBOCHUA TUCIHUIIIIMHBI




YpoBeHb OCBOCHUS JUCIIH-
IUTHHBI, TIPH KOTOPOM y 00Y-
gaeMoro He COPMHUPOBAHO
6ostee 50% KOMIIETEHIIUI.
Ecmu xe yueOHas qucuu-
IUTMHA BBICTYIAET B KAUeCTBE
HUTOTOBOTO 3Tara GOpMHpPO-
BaHMs KOMIETEHIMH (daiie
BCETO 3TO JUCIUILIAHBI TIPO-
(heccHOHATIBHOTO IMKJIA)
OIICHKA «HEYJIOBICTBOPH-
TEJBHOY JIOJI’KHA OBITH BbI-
CTaBJICHA MIPH OTCYTCTBUH
c(hOpMHUPOBAHHOCTH XOTSI OBI
OJTHOH KOMIIETEHIINU

[Mpu Hanmanm 6omnee 50%
c(hOpMUPOBAHHBIX KOMIIE-
TEHNOUH M0 ANCIUTUINHAM,
HMEIOINM BO3MOXHOCTD J10-
(hopMHUpPOBAHNS KOMITETCH-
LU Ha MOCIENYIOIHNX 3Ta-
max oOyuerus. s quciu-
IUTHH UTOTOBOTO (POPMHPO-
BaHMs KOMIIETEHIIUIT ecTe-
CTBEHHO BBICTABIISITH OLICHKY
«yJIOBJIETBOPHUTEILHOY, €CIIU
c(hopMUpOBaHBI BCE KOMIIE-
TeHuuu u 6onee 60% aucuu-
IUTHH TPO(eCcCHOHAIFHOTO
IUKJIA «YZOBJICTBOPUTEIb-
HO»

Jnist onpenenieHnst ypoBHs
OCBOCHUSI IPOMEXKYTOYHOM
JVCLUIIMHBI HA OLEHKY
«XOPOIIIO» 00YJIATOTITHIACS
JIOJDKEH TPOAEMOHCTPHPO-
BaTh Hanmmaue 80% cdopmu-
POBaHHBIX KOMITETEHIINH, 13
KOTOpPBIX He MeHee 1/3 orre-
HEHBI OTMETKOH «XOPOLIO.
OrneHuBaHNE UTOTOBOIT JHC-
LUIUIMHBI Ha «XOPOLIOY 00Y-
CJIABJINBAETCS HATMYUEM Y
o0y4aemoro Bcex copmu-
POBaHHBIX KOMITETECHINH
npudeM obmiernpodeccro-
HaJIbHBIX KOMIIETCHIIUH 10
yueOHON TUCIUILINHE 0K~
HEBI OBITH C(OPMHUPOBAHEI HE
MeHee yeM Ha 60% Ha mo-
BBINICHHOM YPOBHE, TO €CTh C
OLICHKOM «XOPOILIOY».

O1eHKa «OTJIMYHO» MO JUC-
LUIUIMHE C IIPOMEKYTOUHBIM
OCBOCHHEM KOMIICTCHITUH,
MOXET OBITh BBICTaBIICHA
npu 100% noaTBepRICHUT
HaJINYHsI KOMIIETEHINH, 1100
pu 90% chopMHPOBaHHBIX
KOMITETEHIINH, N3 KOTOPBIX
He MeHee 2/3 OleHeHbI 0T-
METKOH «xopoioy». B ciryuae
OLICHHBaHUs YPOBHS OCBOE-
HUSI AUCLUIUINHBI C UTOTO-
BBIM ()OPMHUPOBAHHEM KOM-
METEHINH OIEHKa «OTIHY-
HO» MOXET OBITh BBICTABIICHA
npu noareepxxaeann 100%
HaJI4Hs c(OPMHUPOBAHHON
KOMIIETEHIINH y 00y4aeMoro,
BBITIOJTHEHBI TPEOOBaHNUS K
MOJYYSHHIO OL[EHKU «XOpO-
110» M OCBOEHBI HA OTJINY-
HO» He MeHee 50% ob1e-
po¢)eCCHOHATBHBIX KOMITC-
TEHIMH

[TonmoxxutenpHast OIEHKA 10 AUCUUIUINHE, MOYKET BBICTABIIATHCS U MIPHU HEMOJIHON C(OPMHUPOBAHHOCTH
KOMIIETEHIIMH B X0/I€ OCBOCHUS OTJEIbHON yueOHOH NUCIUIIIMHBI, €CIM UX (OPMHUPOBAaHUE Mpe/Ioara-
eTcs POJIOJDKUTH Ha 0oJiee MO3AHUX dTarax 00y4eHus, B X0/Ie U3YUEHUS IPYTUX YIeOHBIX JUCIUTUINH.

[lxana Kpurepun onenuBanust

OLICHUBAHMS

COTIIIHOY CTYZEHT JOJKEH: IPOIEMOHCTPUPOBATH INTyOOKOE U IIPOYHOE YCBOCHNE 3HAHUH MaTepuaa;
HCYEepIIbIBAIOIIE, TOCIeI0BATEIBHO, IPAMOTHO U JIOTHUECKH CTPOHHO H3JI0KUTH TEOpeTHIE-
CKHUi1 MaTepual; NpaBuIbHO (OPMYIHPOBATh ONPEIEIICHHS; TIPOIEMOHCTPUPOBATH YMEHUS
CaMOCTOATENIEHON PabOTHI C HOPMATHUBHO-TIPABOBOM JIMUTEPATypOii; YMETh CAEIAaTh BEIBOJBI IO
U3/1araeMoMy MaTepHuaisy

«XOPOLIO» CTYZEHT JOJIXKEH: IIPOIEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE MaTepuana; poJieMOH-

CTpHUPOBATH 3HAHUE OCHOBHBIX TCOPECTUYCCKUX HOHHTHﬁ; JA0CTATOYHO MOCJIEA0BATEIBHO, I'Pa-

MOTHO M JIOTUUECKHU CTPOMHO M3JlaraTh MaTepHual; NpoJAeMOHCTPUPOBATh YMEHUE OPUEHTUPO-
BaThCS B HOPMATHBHO-IIPABOBOM JINTEPATYPE; YMETh CIIENIaTh JOCTATOYHO 0OOCHOBAHHEIC BHI-
BO/JIBI 10 M3JIaTa€MOMY MaTepHUaLy

«YyHAOBJICTBOPHUTCIILHO»

CTYZIEHT JOJDKEH: ITPOIEMOHCTPUPOBATH 00IIIee 3HAHUE M3Y4aeMOT0o MaTepralla; 3HaTh OCHOB-
HYIO PEKOMEH/TyeMYIO IIPOrpaMMOH TUCIUIIMHBI YIeOHYIO JTUTEPaTypy; YMETh CTPOUTH OTBET
B COOTBETCTBHH CO CTPYKTYpOH M3JIaraeéMoro BOIPOCa; IMOKa3aTh o0Iee BIaJeHNue MOHATHH-
HBIM aIapaToM JUCIUILINHBL;

«HCYOOBJICTBOPUTCIIBHO»

CTaBHUTCS B clTydae: He3HAHWS 3HAYHTEIEHOW YaCcTH MPOTPAMMHOTO MaTepHaia; He BIaJCHUSI
MTOHATUIHBIM aInmapaToM IUCIHIUTHHBL, CYIICCTBEHHBIX OITHOOK P H3JI0KECHHH YIeOHOTO
Marepuana; HEyMEHHUS! CTPOUTh OTBET B COOTBETCTBHUH CO CTPYKTYPOU U3JIaraeéMoro BOMpoca;
HEYMEHHsI JIeNaTh BBIBOJIBI 110 U3JIaraeMOMY MaTepHaIy.

OO0uue cBeeHNsI MO TEKYIIEMY KOHTPOJIIO U MPOMEKYTOYHOM aTTecTaluM.

OneHnBaHue U KOHTPOJIb C(POPMUPOBAHHOCTH KOMIETEHIIMNA OCYIIECTBIISIETCS C IIOMOIIBIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTHU U ITPOMEKYTOUHOM aTTECTALUU.

Texymuit KOHTPOJIb YCIIEBAEMOCTH CTYJEHTOB IIPEIHA3HAYEH /IS [TOBBIIIEHUS! MOTHBALlMU CTYACHTOB
K CHCTEMAaTHYECKUM 3aHSTHUSIM, OLIECHUBAHMSI CTETIEHU YCBOSHHS CTy/IeHTaMu y4yeOHOro matepuania. Te-
KYIIUH KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS B TEUEHHE TIepHO/ia TEOPETUYECKOT0 0O0yUeHHUS ce-
MECTpa M0 BCEM BUJIaM ayJUTOPHBIX 3aHATHI U CaMOCTOSITEIbHON pabOThI CTYIEHTA.

K hopmam KOHTpOJIS TEKyIIEH yCIIeBa€MOCTH 10 TUCIMITIIMHE OTHOCUTCS TECTUPOBAHUE, KOHTPOJIb-
Hble pabOTHI U I€TIOBBIE UTPHI.




Pe3ynbTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH YUUTHIBAIOTCS TPEoIaBaTeIeM IPH TPOBEACHUN
MPOMEKYTOUHOM aTTectanuu. OTcTaBaHUE CTYACHTA OT rpadka TEKYIEro KOHTPOJIS YCIIEBAEMOCTH 10
M3y4aeMOi JTUCIUILIMHE IPUBOAUT K 00Pa30BaHHUIO TEKYIIEH 3a0DKCHHOCTH.

[TpomesxyTouHas aTTeCTalus OCYLISCTBISCTCS B KOHIIE cemecTpa. [IpoMexyTouHast aTTecTal sl mo-
MOTaeT OLIEHUTh 00Jiee KPYIHbIE COBOKYITHOCTH 3HAHUM U YMEHHM, (HOPMHUPOBAHKE OMPEAEIEHHBIX IIPO-
(heccCoHaTbHBIX KOMITCTSHITUH.

OueHoOYHbIE CPEACTBA 15 MPOBEAeHHUs TEKYIero KOHTpo.s. Ilepeders TeM (Mpoodsem) e10Boit
urpel (OIIK-4).

1.MarepuanoBequeckue HHGOPMAITHOHHBIE TEXHOIOTUN
2.0npeneneHue MEXaHUYECKUX CBOMCTB MaTEpPUAJIOB
3.MakpocTpyKTypHBIN aHaJIU3 CTaJIeH

4. MUKpOCTpYKTYpPHBIN aHau3 cTajnei

5. uarpamma cocTosiHus CIiaBoB. [locTpoeHue 1mo KpuBbIM OXJIaXICHUE U YTCHUE AHUarpaMMbl
6. Yranepoaucreie cranu

7. UyryHsl

8. Haknén u pexkpucramm3anus

9. 3akasika U OTILYCK CTajel

10. IIpokanuBaeMoCTh U 3aKATUBAEMOCTh CTATN

11. IloBepXHOCTHOE YIIPOYHEHUE CTAIICH
12.XumuKo-TepMuueckas o0paboTka cTalen.

OueHoOYHbIE CPEICTBA 115 MPOBEAEHH TEKYIIEro KOHTPOJIs yeneBaemocTi. Kommiiekr 3aganmii
IS KOHTPOJILHO# padoThl. (OTIK-4)

- OICHKA «OTJIMYHOY» BBICTABIJISICTCS CTYACHTY, €CJIM CTYACHT BBIMOJHUI BCE MPEIO-
JKCHHBIC 3a1aHU U HE I[OHYCTI/I.H CYHIGCTBCHHI)IX OHII/I6OK;

- OIIEHKA «XOPOIII0» BBICTABISETCS CTYJCHTY, €CIIM CTYICHT BBIIOJHIII BCE TIPEIOKEH-
HBbIC 3alaHNU, HO ]IOH}’CTI/IJ'I HECKOJIBKO CYHICCTBCHHI)IX OHII/I6OK;

- OIIEHKAa «YJOBJCTBOPUTEIILHO», €CJIM CTYACHT HE BBITIOJIHHII IMOJIHOCTHIO OJHO 3ajia-
HUE;

- OIICHKA «HEYJIOBIIETBOPUTEIHHO» €CIU CTYJCHT HE BBIMOJHHII MOJIHOCTBIO JIBA 3a]1a-
HUA.

Tema «YTaepoaucThie CTaIu U YyT'YHBI»

IIpumepsl 3ananuit

3AJJAHUE Ne 1

1.Haueptute B MacmTabe aAuarpaMMmy COCTOSIHUS XKeJe30-YIIepOIUCThIX CIUIABOB Ha CTAHAApTHOM OJaH-
Ke, MOCTaBbTe OyKBeHHBIE 0003HaueHus. HazoBuTe ¢as3pl U CTPYKTYpPHBIE COCTABISIONINE B KaXI0U 00-
JacTu auarpammsl ((hasbl 3aKIIOUUTE B KBaJIpaTHbIE CKOOKN)

2. B xakux npezaenax uaMeHsierca xummuaeckuii cocras (%C) aycTeHnTa Npy NEPBUYHOMN KpHUCTaIIU3aIUH
crutasa ¢ 1,8 %C? Kak Ha3pIBaeTcs 3TOT CIUIaBa U KaKyl CTPYKTYPY UMEET NP KOMHATHON TeMIlepaType
B COOTBETCTBHUHM C IHUArPAMMOM KEIE30-yIriiepos?

3. Hannmure cxemy npespaieHus s cranu, coaepxameit 0,8 %C npu temneparype 727°C. Ykaxure
xumuueckuii coctaB (%C) ans a3, yuacTBYIOIIUX B 3TOM IpeBpalieHuu. YTo IpeacTaBisioT co0oi 3T
(a3pl, KaKyr0 UMEIOT KPUCTAIIMUECKYIO PEIETKY U CBOHCTBA?

4. Nana cranp Mapku Y 10A. YkaxuTe Kjacc 3T0i cTtanu mo KayecTBy (0OBIYHOIO KayecTBa, Ka4eCTBEH-
Hasl, BBICOKOKAQUECTBEHHAs), a TAK)KE CpPEHEE COAEpKAHKUE YIIIEpoia U CTPYKTYpPY 3TOM CTaJld MpU KOM-
HATHOW TeMIepaType B COOTBETCTBUH C JUATPAMMON KeJle30-yTIIepo/l.

5. Mana cranp mapku BCTSkn. YkaxkuTe ee KauecTBO, UTO O3HAYAIOT OYKBBI M IIU(PHI BXOAIIUE B Map-
KUpoBKY. [Io kKakuM mokazaressiM (XMM. COCTaB, MEXaHHMYECKHE CBOWCTBA) MPOU3BOIUTCS KOHTPOJIb 3TOU
cranu?



3AZJIAHUE Ne 2

1. Haueptute B Macmtabe quarpaMmy COCTOSHUS JKeNIe30 - YIJIEPOAMCTHIX CIJIABOB HAa CTaHAAPTHOM
OnaHke, MocTaBbTe OyKBEHHBIE 0003HaueHHs. Ha3oBuTe (ha3bl M CTPYKTYPHBIE COCTABISIONINE B KX 10
obnactu auarpaMMsl (a3bl 3aKITFOYUTE B KBaJIpaTHBIE CKOOKH )

2. Kakue ¢a3bl BXo1AT B cocTaB nepiauta? [laiiTe XapakTepuCTUKY 3TUX (pa3 U yKakuTe KOHIEHTPAIHIO B
HUX YTJepoja Py KOMHATHOM TeMIiepaType

3. CrutaB copepxut 5 %C. Onpenenure koHeHTpaluio yriaepoaa B ¢aszax mpu 1000°C. Kak Ha3biBaeTcs
3TOT CIUIaB?

4. Nan uyryn mapku CH15. Uto o603HauaroT OyKBEI U UGB, BXOAIIME B MapKupoBKy? Kakas dopma
rpaduTa B 3TOM yyryHe?

5. ana cranp mapku Y 10A. YKaxuTe Kiacc 3TOM CTalu 1Mo KauyecTBY (OOBIYHOTO KAayeCTBA, KAYCCTBEH-
Hasl, BBICOKOKAUECTBEHHAs), a TAK)XKE CPEHEE COAEPKAHUE YIIIEpOJia U CTPYKTYpPY 3TOM CTaJld MpPU KOM-
HATHOM TeMIepaType B COOTBETCTBUH C JUArpaMMON Kelle30-yIriiepol

3AJAHUE Ne 3

1. Haueptute B Macmrabe AuarpaMMy COCTOSIHHS IKEJIe30-YIJIEPOJUCTHIX CIUIABOB HA CTaHAAPTHOM
OnaHKe, NOCTaBbTe OyKBEHHBbIE 0003HaYeHus. HazoBute (haszbl 1 CTPYKTYpHBIE COCTABISIOIINE B KaXK 10U
obmacTu quarpaMMsl (as3sl 3aKIIOYUTE B KBAJAPATHBIE CKOOKH)

2. B xakux npenenax usmensercs xummuueckuil cocran (%C) aycTeHUTa Ipy NEepBUYHOMN KpUCTAIUIN3ALUU
cruiaBa ¢ 0,8 %C? Kak Ha3pIBaeTcs 3TOT CIUIaBa U KaKyl0 CTPYKTYpY UMEET IIpU KOMHATHOU TeMIepaType
B COOTBETCTBHH C TUAarpaMMOii xKeJe30-yriaepos?

3. Hanumure cxemy npespaieHus Juist ctanu, coaepxauieit 0,5 %C npu remneparype 727°C. Ykaxure
xumudeckuii coctas (%C) s a3, ydacTBYIOIIMX B 3TOM IIpeBpallieHuH. YTo npencTaBisiioT co0oi 3Tu
(a3bl, KaKyI0 HMEIOT KPUCTATHYECKYIO PEIETKY U CBOHCTBA?

4. lana ctanp Mapku 40A. YKaxuTe KJIacc 3TOH CTaly Mo KadecTBY (OOBIYHOTO KadecTBa, Ka4eCTBEH-
Hasl, BBICOKOKAUECTBCHHAs ), a TAKXKE CPEIHEE COAEPKAHUE YIIIEPOJa U CTPYKTYpY 3TOH CTaJIU NPH KOM-
HATHOW TeMIeparype B COOTBETCTBUH C IUArPAMMOH JKeJIe30-yTIIePO.

5. Mana cranp Mapku CT3KI. YKaXHTE ee Ka4eCTBO, YTO O3HAYAIOT OYKBBI U U (PBI, BXOISIINE B MAPKH-
poBky. Ilo kakum mokaszarensM (XMM. COCTaB, MEXaHUYECKHE CBOWCTBA) MPOU3BOJUTCS KOHTPOJb ITOMH
cranu?

3AJJIAHUE Ne 4

1. Haueptute B Macmtabe auarpaMmy COCTOSIHHUS JK€JI€30 - YIJIEpOJUCTHIX CIUIABOB HA CTAHAAPTHOM
OsaHKe, ocTaBbTe OyKBEeHHBIE 0003HaueHus. HazoBuTe (as3pl U CTPYKTYypHBIE COCTABISIOUINE B KaX 101
obsacT quarpaMMsl (a3bl 3aKJII0YUTE B KBAJAPaTHbIE CKOOKH)

2. Cmnas comepxut 1 % C. Onpenenute KOHIEHTPAIMIO yriiepoia B ¢a3ax, HAXOSAIINXCS B PABHOBECUHU
npu teMneparype 1200°C. Kak Ha3bIBaeTCs 3TOT CILIaB U KaKyro CTpPyKTypy uMeeT nipu 20°C?

3. U3 xakux Qa3 BbIaeNSIEeTCS NEPBUYHBIN, BTOPUYHBINA U TPETUYHBIN IEeMEHTUT? UTO mpecTaBisioT co-
0011 5TH (Pasbl, KaKyt0 UMEIOT KPUCTAIUTMYECKYIO PELIETKY U CBOMcTBA?

4. lan uyryn mapku BU60. Uto o0o3HavaroT OYKBBI M IUGPHI, BXoad1e B MapkupoBky? Kakas ¢popma
rpaduTa B 3TOM yyryHe?

5. Mana ctanb Mapku 40A? YkaxuTe KJ1acc 3TOH cTaiu 1o KayecTBy (0OBIYHOTO KauecTBa, KAUYeCTBEHHAs,
BBICOKOKAUECTBEHHAs1), a TAK)XKE CPEJHEE COJAepKAHUE YIIIEpo1a U CTPYKTYPY 3TON CTaM PH KOMHATHOM
TEMIIEpaType B COOTBETCTBUU C IHAarpaMMOil JKeIe30-yriaepos

Tema: «Tepmuueckas o0paboTKa»

IIpumepsl 3ananuit

3ananue Ne |

1. Yto Ha3pIBaeTCs MOJHOM 3aKaJIKOM M JUIA KaKMX CTaslel ee npuMeHsoT? HauepTure cxemy noiaHOU
3aKaJIKi U BHICOKOTEMIIEPATypHOTo OTIyCKa (B KoopauHarax t-t) cramu 50 u ykaxkute CTpyKTypy Ha
Ka)XJIOM 3Tare TepMOoOpadOTKH (10 3aKaJIKH, ITOCIIE 3aKAJIKH, TOCIE OTITYCKa)

2. Kak npoBoasT noBepxHocTHYIO 3aKkasiky TBU? Ykaxxute pekoMeHyeMyro TONIIUHY €10,
CTPYKTYPY ¥ TBEPIOCTb ITIOBEPXHOCTH U CEPALIEBUHBI cTaiy nocie 3akaiku TBY. Kak perynupyror



TOJNIINHY 3aKAJICHHOMN 30HbI?
3. Kak BiusieT Ha IpOKaJIMBaeMOCTh pa3Mep 3€pHa ayCTeHHUTa?

4, B cranu 50 nocne 3akanku noinydeHa ctpykrypa M3+®. Vkaxure napamerpsl 3akaiku (t Harpesa,
V 0XJ1.) OTHOCUTENBHO KpUTHUECKUX. OLeHUTE NMPaBUILHOCTD PEXMMA 3aKaIKU

3amanme Ne 2

1. Uro Takoe ynyumenue? Kakyro cTpyKTypy ¥ TBEpAOCTb UMEET CTajb OCIE YIyULICHUS?
[IpuBeauTe mpuMep yaydiaeMou cTaiu

2. OOBbsicHUTE BIMSHNE BEIMUMHBI 3€pHA ayCTEHNUTA Ha MpoKanuBaeMocTs ctayiu. Crans 40 1Byx
TUTABOK MMeET 3epHO cooTBeTcTBEHHO N3 u Ne5. Kakas rutaBka Oyner HMeTh OOJIBIIYIO IPOKATUBAEMOCTb
U rnoyemy?

3. C Kakoil LenpIo U AJIs KaKUX CTajlel IpUMEHSIOT HeMeHTanu? Hayepture cxeMy LieMEHTaluu U
nocienyromei TepmooopadoTku s ctanmu 25X T, YkaxuTe TBEpIOCTh MOBEPXHOCTH U TOJIIUHY
YIPOUHEHHOTO €05

4. Kakasi ckopocTh oxJ1axkIeHHs Ha3bIBaeTCsl KpuTtruueckoil? Kakue cTpyKTypbl 00pa3yroTcs B CTalu
V8 npu oxnaxaenuu co ckopoctbio V1 u V5. Uto npeacrapinstor co0oil Ha3BaHHBIE CTPYKTYPBHI?

3ananue Ne 3

1. HazoBute BUI U 00BACHUTE HEOOXOIUMOCTD JIOTIOIHUTEIILHON YIUIOUHSIOIEH TepMOOOPaOOTKH
MOCIIE IEMEHTALUHU CTATH. YKQKUTE CTPYKTYPY IOBEPXHOCTHOTO CIJIOS IEMEHTOBAHHOW JAETaIH

2. Jaiite onpeseneHre MPOKAIMBAEMOCTH M 3aKaJTMBAEMOCTH CTallu. Kak BIMsSET MPOKaIMBaeMOCTh
Ha MEXaHWYECKHE CBOWCTBA TEPMOOOPAOOTaHHOM cTanu (TOCe yITyqIIeHNs)

3. Cranb 45Aumeer nocie TepMooOpaboTKu CTpyKTypy M3+®D. Vkaxkure napaMmeTpsl
TepmMooOpadoTku (t HarpeBa v V OXJIaXICHHS) OTHOCUTEIHBHO KPUTHUCCKUX

4, HazoBwute 1enp, Ha3BaHUE U TEMIIEpATypy OTIYCKa YIIIEPOAMCTHIX cTajei. Kak u3mMeHsorces
coiicta (HB u KCU) ¢ moBblilieHHEM TeMIIEpaTyphbl OTIYCKa

3ananue Ne 4

1. YKaxuTe 1eb U peKUM a30TupoBaHus. OObsICHHUTE, TOYEMY TOCIIe a30TUPOBAHUS HA TIPOBOJISAT
TepMOOOPabOTKy. YKaXXUTE TIIYOHHY U TBEPAOCTh a30TUPOBAHHOTO CJIOS, PEKOMEHIyeMbIe IS
a30TUPOBAHMSI CTATN

2. Kax o603Ha9aroT Temmneparypbl MapTeHCUTHOTO npeBpaiieHus? Yro Takoe mapteHcut? M3 kakoit
(a3l oH 00pa3yeTcs, KaKyr0 UMeeT KPUCTAITUYECKYIO PEIeTKy U TBepAocTh? OT 4ero 3aBUCAT CBOICTBA
MapTeHcuTa?

3. Kakumu BenmuurHaMu XapakTepHU3yIOT 3aKalliBaeMOCTh U MTPOKaTuBaeMocTh craiun? Kakue
(aKTOpHI MOBKIMIAIOT 3aKATUBAEMOCTh U MTPOKATUBAEMOCTh?
4. [Tocne TepmooOpaboTku cranmu 45 nmonydeHa cTpykrypa Corn+@. YkaxuTe UCTIOIb30BaHHBIC

BUIBI TEPMOOOPAOOTKH M MapamMeTpsl (t HarpeBa, V 0XJI.) OTHOCUTENBHO KPUTHUECKUX

OuneHoYHbIE CPEICTBA 15 MPOBEAEHNs TEKYIIEro KOHTPOJIs ycneBaeMocTi. DoH/I TeCTOBBIX 3a/1a-
Huii. (OI1K-4)

Tema: «MuKpoaHa U3 CTAIN
3ananue Ne 1
1. Yto Ha3bIBaeTCS CTPYKTYpOU Marepuaia?
a) MIEPOXOBATOCTh MOBEPXHOCTH; 0) BUAUMOE CTPOCHHE; B) HATHUNE TPEUTUH
2. YTo Takoe XJIaTHOJIOMKOCTE?
a) YMEHbIIIEHUE TBEPAOCTH MIPH HU3KUX TEMIIEpaTypax; 0) OXpymunBaHHE MaTepuaia Mpu HU3KUX
TeMIiepaTypax; B) IpOYHOCTh MaTepHuasa Mpyu HU3KUX TeMIIepaTypax
3. HaubGonee 6maronpusiTHBIM coueTaHuEM (PU3UKO-MEXaHMUECKHX CBOMCTB 00a/1at0T
a) KPYITHO3EpPHUCTHIE; 0) MEITKO3EPHUCTHIC; B) CBOWCTBA HE 3aBUCAT OT BEJIMUMHBI 3epHA



3amanue Ne 2

1. IIpu KakoM yBEIMYEHUHU U3y4alOT MUKPOCTPYKTYpY?

a) meree 100 pa3; 6) 6onee 50 pa3; B) HEBOOPYKCHHBIM IT1a30M

2. Kakoit XuMHU4YECKHUI 3JIEMEHT BbI3bIBAET XJIAIHOJIOMKOCTh?

a) cepa; 0) dpocdop; B) yreposa

3. YBenuyeHre HOMepa O3Ha4YaeT CIICIyIOIIee N3MEHEHNE BEIMYMHBI 3epHA
a) yBelnn4eHue; 0) yMEHbIIIEHNE; B) HE O3HAYaET

3ananue Ne 3

1. Ha xakom mpuHItume padoTtaeT MeTauiorpaguiaecKuii MUKPOCKOI?

a) IPOXOXKJCHHUE CBETA Yepe3 Marepuai; 0) OTpakeHHe CBETa MaTepHalioM; B) MOIJIOIIEHUE CBETa
MarepuaioM

2. Kakoit XuMHUUYECKUI 3JIEMEHT BbI3bIBAET KPACHOJIOMKOCTh CTaIH?

a) yrepon; 0) cepa; B) ¢pocdop

3. CxoJbKO HOMEPOB COACPIKHUT IIKAJIa OLICHKW BETUYMHBI 3e€pHA CTaln?

a)7;6)10;B) 5

3ananue Ne 4

1. Kak onpenenuTs yBelnuyeHUEe MUKpOCKona?

a) (yBenuueHue okyisipa) — (yBeiamueHne o0beKTHBa) =; 0) (yBennueHue okyisipa) + (yBearnueHue
00beKTHBa) =; B) (YBEJIMUEHHUE OKYIsApa) X (yBeIMUEHUE OObEKTHUBA) =

2. UTo Takoe KpaCHOJIOMKOCTh CTaJIn?

a) nmoteps mpouHocTH npu Harpese Boie 1000°C; 6) oxpymuuBanue npu Harpese Boitie 1000°C; B)
MIPOYHOCTH TIPH BBICOKUX TEMIIEpaTypax

3. Kak o1ieHuBaroT BeJIMUUHY 3€pHA CTAIN?

a) IMyTeM TPaBJICHUS MUKpOILTH(a; 0) MyTeM CpaBHUBAHHS C STAIOHOM; B) ITyTEM OTPaKaTCIILHON
CIOCOOHOCTH

3ananue Ne 5

1. Yto o3nauaeTt 3anuch x50?

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

2. MOXXHO 71 BU3yaJIbHO OOHapyXHTh ocdop B cTanu?

a) na, mpu coaeprkanuu 6omnee 1,2%; 0) na, npu conepkanuu meHee 1,2%; B) HET, IpH JIIOOOM
CoZiepKaHUH

3. Kak BBISBISIOT I'paHUIIbI 3€pEH MeTauia?

a) MyTeM CpPaBHEHHUs C 3TAIOHOM; 0) MyTeM TpaBJiIeHUs MUKPOILIH(A; B) METOJOM XUMHUECKOTO aHaIM3a
3ananue Ne 6

1. Yto Takoe pazpemiaromasi CriocoOHOCTh MUKPOCKoma?

a) MUHIMaJIbHOE PACCTOSTHHE MEKIY IBYMsI BUAMMBIMH Pa3/IebHO TOYKaMH; 0) MaKCUMaIIbHOE
paccTosiHuEe MEXy IBYMSI BUIAMMBIMU Pa3JelIbHO TOUKAMU; B) YBEIMUEHHUE MUKPOCKOMA

2. B xakom Buae Haxogutcs pocdop B ctamu?

a) B BUJIe TBEPAOro pacTBOpa Npu JII000M cofiepskaHuM; 0) B BUJIE XUMUUYECKOTO coeTuHeHus Boie 1,2%;
B) B BHJIE TBEPIOTO pacTBopa 10 1,2%

3. YUro Takoe 3BTEKTUKA?

a) JIETKOIJIaBKasi CMeCh; 0) XUMUYECKOE COETUHEHHE; B) TBEP/IbI pacTBOp

3aganue Ne 7

1. Yto Takoe peruinka?

a) BUIMMOE CTPOCHHE MaTepuala; 0) clenok peiabeda MOBEpXHOCTH; B) poTorpadus MOBEPXHOCTH
2. Cepa BBI3BIBaET KPACHOJIOMKOCTh CTaJIHM, €CJIM OHA HAXOAUTCS B BHJIE

a) cyne(uaa Maprasua; 0) cyabguaa xxenesa; B) TBEpA0OTO pacTBopa

3. DBTEeKTHKA CyIb(pUIa KeTe3a ¢ KeJIe30M P HOPMaTbHOH Temreparype



a) Xpyrnka; 0) IIacTU4HA; B) yIpyra

3amganue Ne 8

1. C yBenuueHneM JUTMHBI BOJHBI CBETA pa3peliaromiasi CliocOOHOCTh MUKPOCKOMa
a) yBEIMYMBACTCS; 0) YMEHBIIIACTCS; B) HE U3MEHSCTCS

2. ®ocdop obpasyer ¢ xene3om

a) TBEPIBIA pacTBOpP; 0) XMMHUECKOE COSTMHCHUE; B) HE B3aUMOJICHCTBYET

3. DBTEKTHKA CcyIb(duIa xKees3a ¢ kene3oM Impu Temneparypax Boime 1000°C

a) TuiaBuTCs; 0) XpyIKa; B) TNIACTHYHA

3amanue Ne 9

1. Uem Oosblile MUHUMAJIBHOE PACCTOSTHUE MEXK]Y ABYMSI BUJIUMO Pa3AesIbHO TOYKAMU, TEM
paszpelaroniasi CiocooOHOCTh

a) OombIie; 0) MEHBIIIE; B) HET 3aBHCUMOCTH

2. ®ocdop B cTamsax oOpasyer ¢ KeIe30M

a) TBEPJbIi pacTBOP; 0) XUMUYECKOE COCTMHEHUE; B) HE B3aUMOJICHCTBYET

3. OkcHuabl

a) MJIaCTUYHBL;, 0) XPYIKU; B) YIPYTH

3ananue Ne 10

1. Ha xakoM npuHuume paboTaeT pacTpOBbIi 3J€KTPOHHBIM MUKPOCKOIT?

a) MPOXOXKJECHUE MOTOKA IEKTPOHOB Yepe3 Marepual; 0) OTpaskeHUE MOTOKA IIEKTPOHOB MarepHalioM; B)
OTpaXeHUE CBETa MaTepHaIoM

2. Cepa o0OpasyerT C Kene3oM

a) TBEPIbIi pacTBOP; 0) XUMUYECKOE COCTMHEHUE; B) HE B3aUMOJICHCTBYET

3. Cynbdua mapranua npu temneparypax Boime 1000°C

a) XpyIokK; 0) IUIaCTHUYEH; B) IJIABUTCS

3amanne No 11

1. ITpu kakoM yBeTHUYEHUHU TMPOBOJST MUKPOAHAIHU3 CTANIN?

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

2. Kak oneHuBaroT copepkaHre HeMETaNTNIeCKUX BKIIOUEHUH B cTann?

a) METOIOM XMMHUYECKOTO aHalin3a; 0) MyTeM CpaBHEHUS C ITAJIOHOM; B) TIO TBEPAOCTH 00pasiia
3. Yto Takoe OKCHabl?

a) OKHCJIBI yIiiepo/ia; 0) CMECh OKHCIIOB; B) OKHCIIBI KeJe3a

3amanue Ne 12

1. Yto Takoe XJI1agHOIOMKOCTE?

a) yMEHbIIIEHUE TBEPAOCTH MIPU HU3KUX TEMIIEpaTypax; 0) OXpymuruBaHHE MaTepuaia Mpu HU3KUX
TEeMIIepaTypax; B) MPOYHOCTh MaTepralia MpH HU3KUX TeMIIepaTypax

2. CKobKO 0aIOB COAEPIKUT IIKAJa OLEHKH KOIMYeCTBA HEMETANIMYECKUX BKIIIOUEHUH B cTaIn?
a) 10;6) 5;8) 7

3. K HeMeTa/IM4eCKUM BKJIIOUCHUSM B CTAJIM OTHOCSTCS

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

Baganue Ne 13

1. Kakoll XuMH4YeCKHI 3JIEMEHT BEI3BIBAET XJIATHOJIOMKOCTE CTAJIHN?

a) cepa; 0) docdop; B) yrmepon

3. IIpn KakoM yBEeTMYEHUHN IPOBOAAT MUKPOAHAIHN3 CTAIH?

a) He meHee x1000; 6) 6omee x50; B) He meHee X100

3. Haubonee 6aronpusiTHBIM coueTaHueM (pU3NKO-MEXaHMUECKUX CBOMCTB 00J1a/1at0T
a) CBOMCTBA HE 3aBHUCST OT BETUYHMHBI 3€pHA; 0) METTKO3EPHUCTHIC; B) KPYITHO3EPHHUCTHIE



3amanue Ne 14

1. Kaxoil XuMu4eCcKuil 3JIEMEHT BbI3bIBAET KPACHOJIOMKOCTb CTAJIN?

a) yrepon; 0) cepa; B) ¢pocdop

2. Ha xakoM npuHIUIE padoTaeT 3EeKTPOHHBIH MUKPOCKOM?

a) OTpaKEHUH CBETAa MaTepHajioM; 0) MPOXOKACHUH ITOTOKA IEKTPOHOB Yepe3 Marepual; B) OTPAKECHUN
IIOTOKA 3JIEKTPOHOB MaTepHaioM

3. YBenuueHue HoMepa 03HAYaeT CIeyolee H3MEHEHHE BeIMYMHbI 3epHa

a) yMeHbllIeHHe; 0) HE 03HAYaeT; B) yBEIIUUCHUE

3amanue Ne 15

1. Yro Takoe KpacHOJIIOMKOCTb CTaJIn?

a) moteps npoyHocTH npu Harpese Boiie 1000°C; 6) oxpymuuBanue mpu Harpese Boiie 1000°C; B)
MIPOYHOCTH MIPH BBICOKUX TEMIIepaTypax

2. Yem 0o0JbllIe MUHUMAIBHOE PACCTOSHUE MEXK/TY JIByMsI BUIMMBIMH pa3elIbHO TOUYKaMH, TEM
paszpeluaroniasi CiocoOHOCThb

a) HeT 3aBUCUMOCTH; 0) OOJIbIIIE; B) MCHBIIIC

3. CxomnpKo 0aioB COAEPIKUT IIKaJIa OIICHKH BEJTMYMHBI 3€pHA CTAH?
a)7;6) 10;B) 5

3amanue No 16

1. Yto Takoe okcuanr?

a) CMECh OKHCIIOB; 0) OKUCIIBI JKeJIe3a; B) OKHUCIIBI yIIepoaa

2. Kakoi XUMHYECKHI 3JIEMEHT BbI3bIBACT KPACHOJIOMKOCTh CTaln?

a) cepa; 0) pocdop; B) yriepon

3. Ha xakom npuHume paboraet Metamiorpadguueckuii MUKpOCKOT?

a) OTPaXCHHUH CBETa MarepuayioM; 0) MOITIONIEHUH CBETa MaTepUaioM; B) MPOXOXKICHUHU CBETA Yepe3
Marepuanl

3ananue Ne 17

1. Oxcuapl

a) Xpynku; 0) ynpyru; B) MJIACTUYHbI

2. Kakoit XuMu4ecKuil 2IEMEHT BBI3bIBACT XJIaJTHOJIOMKOCTh CTaU?
a) ¢ocdop; 0) yriepon; B) cepa

3. [Ipu KakoM yBeTMUYEHUU U3y4arOT MUKPOCTPYKTYpY?

a) 6onee 50 pa3z; 0) HEBOOpYKEHHBIM T71a30M; B) meHee 100 pa3

3amanue Ne 18

1. Cepa BbI3BIBa€T KPACHOJIOMKOCTbD CTAJIM, €CIIM OHA HAXOAUTCS B BUJIE

a) TBEpJOTO pacTBopa; 0) cunbduaa xenes3a; B) Cyiabhuia Mapraaia

1. Yro Takoe paspemiaroiias CocOOHOCTh MUKpPOCKOTa?

a) YBEITMYEHUE MUKPOCKOTIA; 0) MUHIMAJIBHOE PACCTOSTHHE MEXTY IByMSI BUIUMBIMU Pa3IeIbHO
TOYKaMH; B) MAKCHMAIIbHOE PACCTOSHUE MEXKIY ABYMSI BUTUMBIMU Pa3IeIbHO TOUKAMHU

3. Kakoi XUMHYECKHH IIEMEHT BBI3BIBACT XJIaTHOJIOMKOCTE CTAIIN?

a) cepa; 0) pocdop; B) yraepon

3amanue Ne 19

1. ®ocdop obpasyeT ¢ xenezom

a) XUMHY€ECKOoe COeIMHEeHNE; 0) TBEepIbIil pacTBOP; B) HE B3aUMOJECHCTBYET

2. Yto o3Havaer 3anuck X507

a) yBenmuenue meHee 50 pa3; 0) yBenuuenue B 50 pa3; B) yBenuuenue oosee S0 pas

3. YUro Takoe XJagHOJIOMKOCTb?

a) MPOYHOCTh MaTepHualia MPH HU3KUX TeMIIepaTypax; 0) OXpymIruBaHKE MaTepraa Mpu HA3KUX



TEeMIIepaTypax; B) yMEHbILIEHUE TBEPAOCTH IPU HUZKUX TEMIEpaTypax

3aganue Ne 20

1. K HeMeTamin4ecKuM BKIIFOYEHHEM B CTaJIM OTHOCSATCS

a) cynbGuabl U OKCUIBL; 0) yriiepon; B) hocdop

2. Yto Takoe KpaCHOJIOMKOCTb CTAJIH?

a) oxpyrnuuBanue npu Harpese Boie 1000°C; 6) mMpouHOCTh IPU BHICOKUX TEMIIEPATypax; B) MOTEPS
npodHocTH pu Harpese Boie 1000°C

3. Kak onpenenuts yBeandeHHe MUKPOCKoIa?

a) (yBenu4eHue oKyispa) + (yBenuueHue o0bekTrHBa) =; 0) (yBelnueHue oKy/sipa) X (yBelIndeHne
00beKTHBa) =; B) (yBEIHMYEHHUE OKYIIsIpa) — (YBEINYECHUE OOBEKTHBA) =

Samanue Ne 21

1. Kak BIUSIOT HEMETATNYECKUE BKIIFOUCHUS Ha MPOYHOCTh METAJIIOB?

a) YBEIIMYUBAIOT; 0) HE BIMSIIOT; B) YMECHBIIIAIOT

2. Ha xakoM npuHIHIIEe padoTaeT MeTamorpapuaecKuii MUKPOCKOTT?

a) MOTJIOIIEHNE CBETa MaTepHalioM; 0) MPOXOKIEHUE CBETA Yepe3 MaTepual; B) OTpaKEHUE CBETa
MaTrepuaoM

3. Ha xakom npuHume pabotaeT pacTpOBbIil 3J€KTPOHHBIH MUKPOCKOII?

a) OTpaXXCHHUH CBETa MarepuaoM; 0) MPOX0KJICHUH ITOTOKA SJIEKTPOHOB Yepe3 MaTepuall; B) OTPAKCHUN
MOTOKA 3JIEKTPOHOB MaTEPHAIOM

3ananue Ne 22

1. Kak orieHuBaIoT copiepkaHre HEMETANTNYECKUX BKIIOUEHUH B cTann?

a) 1Mo TBEPAOCTH; 0) METOJIOM XMMHUUYECKOTO aHAJIN3a; B) IIyTEM CPAaBHEHUS C ITAJIOHOM

2. [Ipu kakoM yBEJTMYEHUHU U3y4alOT MUKPOCTPYKTYpPY?

a) HEBOOpYXEHHBIM I11a3oM; 0) meHee 100 pa3; B) Oonee 50 pa3

3. UeM 6osbllie MUHUMAIIBHOE PACCTOSHUE MEKY IByMS BUTUMBIMU PE3AEIbHO TOUKAMU, TEM
paszpelaroniasi CocoOHOCTh

a) HeT 3aBUCUMOCTH; 0) Ooubliie; B) MEHbIIIE

3anganue Ne 23

1. CkonbKo 0aJsTOB COEPKHT IIKaJa OI[EHKH KOJMYECTBA HEMETAJUTMYECKUX BKITIOUEHHUH B CTAIN?
a) 10;6) 7;B8) 5

2. Yro Ha3bIBAIOT CTPYKTYpOW Marepuana?

a) MIEpPOXOBATOCTh MOBEPXHOCTH; 0) HAIMYKE TPEIINH; B) BUANMOE CTPOSCHUE

3. C yBennueHHEM JITMHBI BOJIHBI CBETA pa3pelaromias CriocoOHOCTh MUKPOCKOTIA

a) He U3MEHseTCs; 0) yBEIMYMBACTCS; B) YMEHbBIIIAETCS

3ananue Ne 24

1. YBenuuenue 6asia o3Ha4aeT CleayIollee U3MEHEHUE COJIEPKAHU HEMETAUNINYECKUX BKIIOUSCHUN
a) yMeHbllIeHUE; 0) HE 03HAYAET; B) YBEITUUYECHUE

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

a) cynmb(uma xkenesa; 0) TBEpIOTO pacTBOpa; B) Cylb(puIa MapraHiia

3. Yro Takoe perumka?

a) CIIeToK penbeda MoBEpXHOCTH; 0) hoTorpadusi MOBEPXHOCTH; B) BUANMOE CTPOCHUE MaTepuasa

3ampanue No 25

1. Hemetaimuyeckue BKIIOUEHUS U3Y9alOT Ha MUKpOIuIHdax ¢

a) MOJIMPOBAHHOM MOBEPXHOCTHIO; 0) TPABIEHOM MOBEPXHOCTHIO; B) NUTH(POBAHHOMN MOBEPXHOCTHIO

2. B xakom Buae maxogutcs pocdop B ctamu?

a) B BUJIe XUMHUUYECKOTO coenuHeHus 10 1,2%; 6) B Buae TBepaoro pacteopa a0 1,2%; B) B BHIe TBEPIOTO
pacTBopa Mpu JH00M COACpKAHUU



3. Uro Takoe paspemiaromas criocoOHOCTh MUKPOCKOTMa?
a) MaKCUMaJbHOE PACCTOSIHUE MEXIY IByMsl BUAMMBIMU Pa3JeIbHO TOYKaMHU; 0) yBeTHUCHHE
MHUKPOCKOIIa; B) MUHUMAJIbHOE PACCTOSTHUE MEKIY ABYMS BUIUMBIMU Pa3ieIbHO TOUKAMU

3ananue Ne 26

1. Lens TpaBieHuss MUKponuuda

a) BBISIBJICHHE MUKPOCTPYKTYpBl MeTajl1a; 0) BbIpaBHUBAHHUE [TIOBEPXHOCTH; B) BBISIBIICHUE
HEMETANTNYECKUX BKIIOUCHUN

2. MoxHO 11 BU3yanbHO 00HapyXuTh hochop B cramu?

a) 1a, npu coaepkanuu Menee 1,2%; 0) HeT, mpu J1I000M CoAep>KaHuU; B) J1a, IPU COAEepkKaHUH OoJee
1,2%

3. Yro o3Hauaer 3anuch X507

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

Tema: «MakpoaHaJu3 CTAJIH»

3ananue Ne 1

1. ITpuroroBiieHue MakponuIrda BKIHOYACT ONEpaIiuu:

a) Mex. obpaboTka, numdoBanue, monupoanue; 6) Mex. o0paboTka, nuirdoBaHue, TpaBicHue; B) Mex.
00paboTKa, MOJTUPOBAHUE, TPABICHHE

2. B nepopmupoBannom crutaBe 3nadyerrne KCU u 6 BIob BOJIOKHA:

a) BBIIIE; 0) HIKE; B) OMTMHAKOBBI

3. CoenuHenue cepedpa BXOIUT B COCTAB PEAKTHUBA:

a) 1uist myOokoro Tpasienus; 0) baymana; B) ['eitna

3anganue Ne 2

1. Ilpu oxnaxqeHnn CIMTKa 00pa3yeTcst 30Ha KPYIHBIX OPHEHTHPOBAHHBIX 3€PEeH:

a) pu OBICTPOM OXJIAXKJEHUH; O) MpU HAMPABICHHOM OTBOJIE TEILJIA; B) MPU MEJICHHOM OXJIAXICHUU

2. Haninune Ha MOBEPXHOCTHU M3JIOMA YYACTKOB C OJIECTSAIICH U IEPOXOBATOM MOBEPXHOCTHIO XapaKTEPHO
TUIS:

a) KPUCTAJUTMYECKOTO M37I0Ma; 0) BOJIOKHUCTOTO U3JIOMa; B) YCTaJIOCTHOTO U3JI0Ma

3. HarpeB ucnonb3yroT B Iporecce:

a) IyOOKOTo TpaBieHus; 0) TpaBieHue peakTuBoM baymana; B) TpaBieHue peaktuBoM I eliHa;

3ananue Ne 3

1. lenipuTHOM NTMKBUIALIMEN HAa3bIBAETCH:

a) HEOJTHOPOJHOCTh XUMUYECKOI'0 COCTaBa B 00bEME OTHOTO 3€pHA; 0) OTHOPOTHOCTH XUMUYECKOTO
cocTaBa B 00beMe OJJHOTO 3€pHa; B) HEOAHOPOJHOCTh XUMHUYECKOTO COCTaBa B 00beMe CIIUTKA

2. B nehopMHpOBaHHOM CIIJIaBE 3HAYEHUE Gy BIOJb BOJIOKOH 10 CPAaBHEHUIO C MONEPEYHBIM
HaIpaBICHUEM:

a) BBIIIE; 0) HIKE; B) OIMHAKOBHI

3. B uznome nposBiseTcs 30Ha J0JI0Ma:

a) B KpUCTANINYECKOM; O) B BOJIOKHUCTOM; B) B YCTaJIOCTHOM

3amanme Ne 4

1. JIuxkBuanMe Ha3bIBACTC:

a) OTHOPOJTHOCTh XMMHUYECKOTO COCTaBa; 0) HEOMHOPOAHOCTh XUMHYECKOTO COCTaBa; B) HEOMHOPOIHOCTh
MEXaHHYECKHX CBOMCTB

2. Cepa HaXOIUTCS B CTAJIM B BUJIE

a) MnS; 6) MnSOg4; B) H2S

3. ®pakrorpadueii Ha3pIBAIOT U3YUEHUE:

a) u3noma Jetanu; 0) Makpouuiuda; B) eIoi qeTanu

3ananue Ne 5
1. JlerkonnaBkue NpUMeCH KOHIICHTPUPYIOTCS B:



a) TIIaBHBIX OCSX JICHIPHUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEXKIY 3€pHAMH MeTalia
2. Kpucrannnyeckuil U3j0M CIJIaBa CBUAETEIbCTBYET O:

a) XpYIKOM pa3pyIieHUH; 0) BI3KOM pa3pyIICHHH;

3. [Ipenen npoyHOCTH CIUIaBa MPU PACTSHKEHUU 0003HAYAIOT:

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

3amanue Ne6

1. IImacTHYHOCTH CIUIaBa XapaKTEePU3YIOT:

a) MpeesoM MPOYHOCTH MPHU PACTIKEHUU; 0) OTHOCUTENBHBIM YITITMHEHUEM P PACTSKEHUU; B)
KO3 UIIMEHTOM yIapHOH BA3KOCTH

2. B cocraB peakrtuBa ['eiina BXoAUT:

a) cepHas KUCJI0Ta; 0) COsHAs KMCIIOTA; B) XJIOPUCTHIH aMMOHUI

3. BOnOKHUCTBIN U37IOM CILJIaBa CBUJIETEILCTBYET O:

a) XpPYIKOM pa3pyIieHUH; 0) BI3KOM pa3pylICHUH

3amanue Ne7

1. BOJIOKHHCTBIN U3JI0M UMEET IIOBEPXHOCTh

a) MIEpOXOBaTy10; 0) OIECTAIIYIO 3€PHUCTYIO; B) MAaTOBYIO

2. MakpoCTyKTypoil cIijiaBa Ha3bIBaeTCA:

a) CTPYKTYypa, pa3iudyumMasi oJi AIEKTPOHHOM MHKPOCKOIIOM; 0) CTPYKTYpa, pa3indnuMasi oj] ONTHYECKUM
MHUKPOCKOIIOM; B) CTPYKTYpa, pa3InduMas HEBOOPYKEHHOM IJ1a30M

3. YnapHas BA3KOCTb ITPOKaTa B HAIIPABJICHUAX BIOJIb U TIOMEPEK BOJIOKOH

a) paznuuaetcs B 2 pasa; 0) pasnuuaercs B 10 pa3; B) He oTyiMyaeTcs

3ananue Ne 8

1. I[Ipenen npoyHOCTH MPOKaTa B HAMIPABJICHUAX BIOJb U MOMEPEK BOJIOKHA

a) paznuuaetcs B 2 pasa; 0) pasnuuaercs B 10 pa3; B) He oTyiM4aeTcs

2. 3epHO MeTaJlIa SBISETCSA:

a) KpUCTaJIOM; 0) KpUCTAIITUTOM; B) LICHTPOM KPUCTATUIM3AIIUN

3. TpaBnenue makpouutnda

a) 00eclIBEYMBAET MOBEPXHOCTH CILIaBa; 0) BBISBIAET HEOAHOPOAHOCTh MAaKPOCTPYKTYPBI; B) MOJIUPYET
M (OBaHHYIO TOBEPXHOCTh

3aganue Ne 9

1.Menko3epHHUCTast CTPYKTypa B JIUTOM METajuie 00pazyercs

a) mpu OBICTPOM OXJIAKIEHHUH; 0) MPU MEATIEHHOM OXJIaX/ICHUHU; B) IPU HAMPAaBICHHOM OTBOJIE TEILIa
2. JlukBuganuen Ha3pIBAOT:

a) HEOIHOPOJHOCTh XUMUYECKOTO COCTaBa; 0) KpUCTAJUIM3AIIMIO CIUIABA; B) BEIMUMHY 3€peH MeTalia
3. Koaddunment ynapHoit BI3KOCTH 0003HAYAIOT

a) 6f; 6) 9; B) KCU

3ananue Ne 10

1. Konenuarsiii Ban JIBC pekoMeHyeTcsi H3roTaBIUBaTh:

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

2. BonokHwucTast CTpykTypa 1e()OpPMHPOBAHHOTO METAJUIA BBISBIISETCS PEAKTHBOM:
a) nmyOokoro Tpasnenus; 6) baymana; B) I'eitna

3. IIpenen mpoOYHOCTH NIPU PACTSKEHUN UMEET Pa3MEPHOCTh

a) MM ; 0) krc ;B) Mlla

3anganue Nell

1. 30HaTBHYIO TUKBHJIAITUIO MOXKHO YCTPAHUTh

a) oT:kUroM; 6) 00pabOTKOI TaBIECHUEM; B) HEIb3s

2. KoadduruenT ynapHoit BI3KOCTH UMEET Pa3MEPHOCTh
a) MIIa; 6) %; B) JIx/M?



3. Bs3zkoe pa3pylieHue XapakTepu3yeTcs:
a) KpUCTAJNINYECKUM U3JIOMOM,;
0) BOJIOKHUCTBIM H3JIOMOM

Samanue Ne 12

1. MuHuManbHbIE IPUMECH cephl U (hochopa COTEPKUT:

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

2. JleHpuTHAS JIMKBAIUS BBISBISIETCS METOJIOM

a) nmyookoro TpasiieHus; 0) baymana; B) I'eiina

3. OCHOBHBIMU XapaKTEPUCTUKAMU (PU3HKO-MEXAaHUYECCKUX CBOMCTB CILIABOB SIBIISIFOTCS

a) o-1,a,A; 6) of,6,KCU; B) ocuc,y,p

3amanue Ne 130

1. Ycagounasi pakoBHHA CITUTKA (hopMupyercs B:

a) 30HE MEJIKMX PaBHOOCHBIX 3€peH; 0) 30HE KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE KPYITHbBIX
PaBHOOCHBIX 3€pEH

2. J1ns MakpoaHanu3a CIMTKOB U MPOKaTa MPUMEHSIOT:

a) TyOOKOe TpaBJicHHE; 0) TpaBICHUE PeakTHBOM baymaHa; B) TpaBiieHHE peakTHBOM I eitHa

3. JIeHIPUTHYIO JTUKBUIAIINIO MOYXKHO YCTPAHUTh:

a) 00paboTKOl JaBiieHUEM; 0) OTIKUTOM; B) HEJIb3s

3amanue Ne 14

1. JInst BBISIBJICHUS pacpeICTICHUS CEPhI B CTAJIN TPUMEHSIFOT

a) IyOOKOe TpaBJIeHHE; 0) TpaBICHUE PeakTHBOM baymaHa; B) TpaBiieHHE peakTHBOM I eitHa

2. YcamouHasi pakoBHMHA CIIUTKA (hOPMUPYETCSI:

a) B HadaJjie mporecca KpucTaumm3anum; 0) B KOHIIE IMPoIlecca KPUCTAUTU3AINH; B) B TIPOIECCE
OXJIQXKICHUSI CITUTKA

3. XaoTHYHYIO OpPUEHTALMIO 3epeH B 1 30HE cIUTKa 00yCIIaBIMBaIOT

a) HEOTHOPOTHOCTHIO pebeda U3TOKHHIIBI; 0) BEICOKAsE CKOPOCTh OXJIAXK/ICHHUS; B) HAIPABICHHBII
TETUIOOTBOJ

3amanue No 15

1. 151 BBISIBIICHUSI pacTpeeNIeHUs] CEPhI B CTAId IPUMEHSIOT:

a) ryOokoe TpaBiieHue; 0) TpaBiieHne peakTuBoM baymana; B) TpaBienue peaktuBoM [ eiina

2. YcaymouHasi pakoBUHA CIIUTKA (hOPMUPYETCS B:

a) HaJyaJie MpoIecca KpUCTATU3aIKH; 0) KOHIIE MPOIecca KPUCTAIITN3AINH; B) MPOIECCE OXIIAXKICHHS
CIIUTKA

3. XaOTHYHYIO OPUEHTAIIMIO 3€peH B | 30HE CIUTKA 00YCIIaBIUBAIOT

a) HEOTHOPOTHOCTh penbeda U3I0KHHUIIBI; 0) BBICOKAsi CKOPOCTh OXJIAXKICHHUS; B) HAlIPaBIECHHBIN
TETUIOOTBOJ

3amanue Ne 16

1. Kakoii B n30Ma BO3HUKAET PA MHOTOKPATHBIX TOBTOPHO-IIEPEMEHHBIX Harpy3kax?

a) YCTAJIOCTHBIN; 0) BSI3KHUK;

2. Jlnisgt MmakpoaHav3a CBApHOTO COCTMHEHUS UCTIOJIb3YIOT

a) TpaBJeHUE peakTuBOM baymana; 0) TpaBieHue peaktuBoM [eiiHa; B) myOOKoe TpaBieHue
3. Kuaxuit MmeTas1 Mo OTHOLIEHHUIO K TBEPJIOMY METAJLTYy UMEET YAENbHbIN 00beM:

a) OombIHif; 0) MEHBIIUIA; B) paBHBIH

3aganue Ne 17

1. Kakyto cTpyKTypy UMeeT CTaJIbHOM CIUTOK?

a) BOJIOKHUCTYIO; 0) IEHIPUTHYIO

2.J1ns1 BBISIBTIEHUS pacnpeenenus yriepoaa u ¢pocdopa B CTanu NPUMEHSIOT:



a) yOoKoe TpaBlieHHe; 0) TpaBJIeHHE peakTHBOM [ eiiHa; B) TpaBieHUE peakTUBOM baymaHa
3. brecTsiyro mOBEpXHOCTh UMEET:
a) KPUCTAJUTMYECKUI U37I0M; 0) BOJIOKHUCTBIA U3JIOM

3amganue Ne 18

1. ITpu 1iryOOKOM TpPaBJICHHH UCTIONB3YIOT:

a) COJISTHYIO KUCIIOTY; 0) CEpHYIO KHCIIOTY; B) XJIOPUCThIM aMMOHHUIA

2.B ycnoBHsX HAIPaBICHHOTO TEIIOOTBOAA (POPMHPYETCSL:

a) 30Ha MEIIKMX PAaBHOOCHBIX 3€pEH; 0) 30Ha KPYITHBIX OPUEHTHPOBAHHBIX 3€PEH; B) 30HA KPYITHBIX
PaBHOOCHBIX 3€pPEH

3.Xpymnkoe pa3pylieHHe XapaKTepr3yeTcs:

a) BOJIOKHHCTBIM U3JI0MOM; 0) KPUCTALTHYECKUM H3JIOMOM

3amanue Ne 26

1. Cynbun mapranma npu temmneparype Boime 1000 C:

a) IIacTu4eH; 0) MIIaBUTCS; B) XPYIOK

2. Yro Taxkoe XJ1aJHOJIOMKOCTb:

a) OXpyIMYMBaHKUE MaTepuaia Py HU3KUX TeMIieparypax; 0) MpoYyHOCTh MaTepuaia Mpu HU3KUX
TeMIlepaTypax; B) YMEHbIIICHHE TBEPIOCTH MPU HU3KUX TEMIIEpaTypax

3. UTo Ha3bIBAIOT CTPYKTYPOH Marepuaia:

a) BUIIMMOE CTPOCHHE; 0) HATMYHE TPCIIUH; B) IIEPOXOBATOCTH IIOBEPXHOCTH

Tema: «Yruepoaucroie CTAIW

buner Ne 1

1. Yro npexacrasiseT coOoi aycTeHUT?

a) TBepAbIil pacTBOp yriepoaa B Fe y; 6) TBepabiil pacTBop yriiepona B Fe ; B) XUMHUECKOe COSMHEHHE
2. YKaKXUTE HHTEPBAI 110 COACPKAHUIO YTIIIEPOIa B CTAIIAX

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

3. K kakomy Kjaccy no KayecTBy OTHOCUTCS cTajb 607

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

buner Ne 2

1. Kakyro KpUCTaTUTMYECKYIO PEIIETKY UMEET Keae30 — o7

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

2. Yto npoucxoauT npu Harpese B Touke S?

a)®—>A;0)II > A;B)A— 11

3. Kakue cBoiicTBa cTanu 0ObIYHOTO KauecTBa rapaHTUpPYyeT rpynmna A?

a) XMMHUYeCKHH cocTaB; 0) MEXaHWYEeCKHe CBOMCTBA; B) MEXaHUYECKHE M XUMUYECKHH cocTaB

buner Ne 3

1. Kakyro KpUCTAIUTMYECKYIO PEIIETKY UMEET Keae30 — Y7

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

2. YTo npouCcXOauT NpH OXJIAKIEHUU B TOUKE S?

a)®—>A;00)A—-ILB)II— A

3. Yto o3HayaroT uudpsl B Mapke cranu Y127

a) MOPSAIKOBBII HOMeED; 0) copepKaHKe YTIepoaa B COTBIX %; B) COEp KaHUE yIiepoaa B JeCIThIX %o

buter Ne 4

1. KakoBa MakcuMalbHasi paCTBOPUMOCTD YIJIepoja B ayCTeHUTE?

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

2. Kakas ¢a3za BIensieTcs B JOIBTEKTOUAHBIX CTAISX IPU BTOPUYHON KpUCTAILIIM3AMN?

a) A; 0) IT; B) @

3. Yto o3HayaroT uudpsl B Mapke ctanu 457

a) MOPSAIKOBBII HOMep; 0) coaepxkaHue yriaepoa B COThIX %; B) cofiepKaHHe yTiaepoaa B IeCAThIX Yo



buner Ne 5

1. KakoBa MakcumanbHasi paCTBOPUMOCTD yriiepona B peppute?

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

2. Kakas (a3za Bbigensercs mpu BTOPHYHON KPUCTAJUTH3AIUN JOIBTEKTOUIHBIX CTaJIeh?

a) ®; 0) A; B) L[

3. Yro o3navaroT mudpsl B Mapke ctaau BCT3kn?

a) coliepKaHue yriaepoa B CoThiX %; 0) comepkanue yriepoaa B IeCIThiX %; B) MOPSIKOBBI HOMEP

buner Ne 6

1. Kakumu cBoiicTBaMu 00J1agaeT EMEHTHUT?

a) Beicokas mactuayHocTs 1 HB 8000 MIla; 6) tBepaocts HB 8000 MIla; B) TBepnocts HB 2000 MIla
2. Kak u3meHsieTcs conepikanue yriepojaa B TBepAoi ¢ase mpu NepBUYHON KPUCTATUTH3AIHH
JIOPBTEKTOUIHBIX CTaIeii?

a) YMCHbINAETCS; 0) yBEINUMBACTCS; B) HE U3MEHSETCS

3. Kak Ha3bIBaercs craib ¢ conepxkanueM yriepoaa 0,30 %?

a) JIOAPBTEKTOUHAS; 0) SBTEKTOMIHAS; B) 3a3BTEKTOU IHAS

buiter Ne 7

1. Cxonpko yrmepozaa B IeMEHTUTE?

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

2. Kak u3MensieTcss KOHIEHTpauus yriepoja B (heppuTe Npu BTOPUYHON KpUCTAIIM3ALUN?
a) YMCHbINACTCS; 0) yBEIIMIMBACTCS; B) HE U3MEHSCTCS

3. K kakoMy Kjaccy o KauecTBy OTHOCHUTCSA cTanb Y 10A?

a) 0OBIYHOTO Ka4ecTBa; 0) BRICOKOKAYECTBEHHAS; B) KaY€CTBEHHAS

buner Ne 8

1. Y3 xakux a3 cocTout nepaut?

A)Aud; 6)dull;B)Aull

2. Kak u3MeHsieTcss KOHIEHTpalus yriepoja B ayCTeHUTE NPH BTOPUYHON KpHCTaITU3AIIH
3a3BTEKTOUIHBIX CTAJIEH?

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

3. K kakomy Kjaccy o Ha3Hau€HUI0 OTHOCUTCS cTaib Y77

a) KOHCTPYKIIMOHHAs; 0) HHCTpyMEHTaIbHas

buner Ne 9

1. B 4ém cyTh 3BTEKTOMIHOTO MpEBpaIleHus?

a) beppHT BBIETSAETCS M3 AyCTCHNUTA; 0) ayCTCHUT IMPEBPAIASTCS B TICPIIUT; B) IEMEHTHUT BBIJCIIICTCS U3
ayCTEHUTA

2. U3 kako#t ¢a3el Beinensercs {117

a) @; 6) A; B) K

3. YUro o3HauaroT nuQpsl B MAPKUPOBKE cTamu 357

a) coliepkaHue yriaeposa B coThix %; 0) comepkanue yriuepoa B AeCIThIX %; B) MOPAIKOBBI HOMEP

bunet Ne 10

1. Yto coboit mpeacTaBiser HEMEHTUT?

a) TBepAbIil pacTBop ymepoaa B Fe a; 6) MexaHHUECKyI0 CMeCh; B) XUMHUECKOE COEIMHEHUE;
2. U3 xakux a3 cocrout cranb 40 npu KOMHATHOHN Temmeparype?
a)Oull;0)duA;B)dull

3. Kaxk Ha3bIBaeTCs CTalb, €CITU MPU KOMHATHOH TeMneparype ee ctpykrypa [T+L{117

a) HBTEKTOM IHAS; 0) 3a9BTEKTOMIHAS; B) IOIBTEKTOMIHAS

buner Ne 11
1. Kakast u3 yka3zaHHBIX (Da3 ©UMEET caMy BBICOKYIO TBEPJOCTh?



a) O; 0) Ass) I

2. U3 kakux (a3 cocrout ctanp Y11 npu koMmHaTHON Temmeparype?

a)dull;6) Aull;B) D ull

3. Uro o3HaudatoT 1iudpsl B Mapke ctanu bCTSkn?

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

buner Ne 12

1. Uto mpencraBiser coO0ii aycTeHUT?

a) TBEp.bI pacTBOp yriepona B Fe y; 6) TBepasiii pacTBop yriepoaa B Fe a; B) Mmexanudeckyro cmech @ u
11

2. Kakas ¢asa BpLaessieTcs Ipyu BTOPUYHON KPUCTAIUIM3AIMN TOIBTEKTOUTHBIX CTaJICH?

a) ©;0) A; B) I1

3. Uro o3Hauarot 1iudpsl B Mapke ctanu BCrden?

a) coliepkaHue yriaeposa B coThiX %; 0) MopsIKOBBIA HOMEP; B) OTHOCUTENBHOE yITUHEHHUE O %o

buner Ne 13

1. Uto coboii ipeacrasiset Gpepput?

a) TBEp.bIil pacTBOp yrepona B Fe y; 0) TBepblii pacTBOp ymiepoaa B Fe a; B) XuMuueckoe coeTluHEHUE
2. Kaxkas ¢asa BblaesieTcs IpyU BTOPUYHON KPUCTAIUTM3AINN 3a9BTEKTOUTHBIX CTaJICH?

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

3. Ctasib UMEET CTPYKTYpY MEPIIUT, KaK OHA HA3bIBACTCA?

a) IOABTEKTOUHAS; 0) 3a3BTCKTOM/IHAS, B) SBTCKTOMTHAS

buner Ne 14

1. KakoBa MakcumanbHasi paCTBOPUMOCTD yIiieponia B peppute npu temneparype 727°C?

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

2. Kakoe npeBpaiieHne IporCXOIUT IPH HAarpeBe B TOUKe S?

a)d® — A;0)I1—> A;B)A— 11

3. Uro o3HadaroT udpsl B Mapke cranu Y §?

a) coiep KaHue yriieposia B COThIX %; 0) MOPsIKOBBIII HOMEp; B) COEpPIKaHUE YIIIeposia B 1eCATHIX %o

Tema: «3akanka H OTIYCK»

3ananue Ne 1

1. Kakue npeBpaltieHus IpoucxoAsT npu temneparype Acl?

a) [ — A; 6) A — II; B) u3 aycreHuTa Boiaensercs peppur

2. YTo Ha3bIBaeTCA 3aKAJIKOH?

a) HarpeB BhINIE TeMreparyp (a30BbIX MPEBPAIICHUN U MEIIJIEHHOE OXJIAXKCHUE; 0) HarpeB BhIIIIE
Temneparyp (pa3oBbIX IPEBpaILLEHUH U ObICTpOE OXJIAXKICHHE; B) HarpeB 10 Acl u ObICcTpoe OXJIaXx/IeHue
3. Kakas ctpykTypa nmoiy4aercs mocjiae HU3KOro OTIycKa?

a) To; 6) Mo; B) Co

3amanue Ne 2

1. Kakue npeBpalieHus IpOUCXOAST B CTalU NpH Temneparype Acl?

a) [ — A; 6) A — II; B) peppur pacTBopsieTcsl B ayCTEHUTE

2. Yto Ha3bIBaETCS OTIYCKOM?

a) HarpeB 3aKaJIeHHOH ctanu > Acl u oxJiaxkieHue Ha Bo3ayxe; 0) HarpeB 3akajieHHOU ctanu < Acl u
OXJIQXKJICHHE Ha BO3/yXe; B) HArPeB 3aKaJIeHHON CTail > Ac3 U OXJaKJACHUE Ha BO3lyXe

3. Kakas cTpykTypa moydaercs mocje CpeHero OTIycKa?

a) To; 6) Mo; B) Co

3amaune Ne 3



1. Kakoe mpeBpaliieHre mpoucxXoauT B CTaJsAX Ipu Temieparype Ac3?

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

2. YTo Ha3bIBACTCS OTKUTOM?

a) HarpeB BbIIIE TeMIEpaTypsl (Da30BBIX MPEBPALICHUI U OXJIaKIEHIE BMECTE C eubl0; 0) HarpeB BhILIE
Temneparypsl ()a30BBIX MIPEBPAIICHUI U OXJIAXKICHHE HA BO3yXe; B) HarpeB BBIIIE TEMIIEPaTyphl (Pa30BBIX
MIpPEeBpALICHUH U OXJIaXKJCHHE B BOJIE

3. Kakas cTpykTypa moigy4yaercst Hocje BHICOKOTO OTIyCKa?

a) Mo; 6) Co; B) To

3ananue Ne 4

1. Kak 0603Haual0TCs KpUTHYECKUE TEMIIEPATyPhl Y T0IBTEKTOUIHBIX CTallel Mpu Harpene?

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

2. Yem omiMyaeTcs KpuCTauInYecKas pemietka M3ak. or Morr.?

a) popmoii IeMeHTHTa; 0) CTENEHBIO TETPArOHATBHOCTH; B) CTETICHBIO TUCTICPCHOCTH

3. Kakas TepmooOpaboTka Oblia mpoBeaeHa, eciu y ctanu 50 moirydeHa cTrpykrypa M3ak + Tzak?

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

Kp.

3ananue Ne 5

1. Yto o60o3HauaeT HHAEKC « I » B 0003HaYeHNU KPUTHUECKHUX TemrepaTyp?

a) mpolecc Harpera; 0) BBIACPKKY MTPU HArpeBe; B) MPOIECC OXJIAKICHUS

2. Yrto Ha3bIBaETCS ylmydllIeHuem?

a) 3aKajKa + HU3KHIA OTIYCK; 0) 3aKajKa + CpeJHHI OTITYCK; B) 3aKaJiKa + BBICOKUH OTITYCK
3. [Ipu kaxo#t Temrneparype mpoBOIUTCS CPETHUI OTIYCK?

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

3aganue Ne 6

1. Ha 4t0 yka3pIiBaeT MHIEKC « C » B 0003HAYEHUU KPUTUUECKUX TeMIlepaTryp?
a) mpoliecc Harpesa; 0) MpoIecc OXJIaX/IEHUS; B) BBIIEPXKKY IIPU HarpeBe

2. Kakyro CTpyKTypy UMEET CTalb MOCIe YayUIIeHus?

a) Mo; 6) M3; B) Co

3. Kakas crpykrypa nmeet Hanboliee BRICOKYIO TBEPIOCTh?

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

3ananue Ne 7

1. Yo Ha3bIBaeTCs 3aKaIKOM?

a) HarpeB BbIIIE TEMITEPATyp (Ha30BbIX MPEBPAIICHUN U MEAJICHHOE OXJIaX1eHue; 0) HarpeB BBIIIE TEMIIEPaTyp
(ha30BbIX MpEBpAIECHU U OBICTPOE OXJIaXAeHHE; B) HarpeB 10 Acl u ObIcTpoe oxJaxaeHne

2. Kak U3MeHs10TCsl XapaKTepUCTUKU POYHOCTH, TBEPAOCTH IIPH OTITyCKe?

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

3. Ilpu xakoit TeMneparype IpOBOANUTCS BBICOKHMA OTITYCK?

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

3ananue Ne 8

1. Kakoe mpeBpalieHre mpoucxoauT B CTasAX mpu Temreparype Ac3?

a) MepJIUT IPEeBpaIIaeTCs B ayCTEHUT; 0) GeppUT pacTBOPSETCS B AyCTEHUTE; B) AyCTEHUT MpPEBpaIlaeTcs B
MEePJIAT

2. Kakas cTpykTypa umMeeT Hanbosee BHICOKYIO YIapHYIO BI3KOCTh?

a) Co; 6) I1; B) To

3. Kakyto cTpykTypy UMeeT cTaiib oCle yIyqiieHus?

a) Mo; 6) To; B) Co



3amanue Ne 9

1. Kakoe npeBparieHue npoucxoauT B T03BTEKTOUIHBIX CTANISAX MPH Temreparype Ar3?

a) U3 ayCTEeHUTa BhIAEIsieTCst heppuT; 0) GeppuT pacTBOPSIETCS B ayCTCHUTE; B) ayCTCHUT MPEBPAIIACTCS B
HEPIUT

2. Kaxkoii pexxuM TepMoo0OpabOTKH Ha3bIBaeTCsl yaydleHuem?

a) 3aKajKa + HU3KHH OTITyCK; 0) 3aKajKa + BBICOKHI OTIYCK; B) 3aKaJIKa + CPEIHUN OTITYCK

3. Kakas cTpykTypa nosaydaercs ocjiae HU3KOro oTIiycka?

a) Co; 6) To; B) Mo

3amanue Ne 10

1. Kakoe mpeBpaliieHre npoucXoIuT B CTANSAX Ipu Temreparype Acl?

a) ayCTEHUT MPEBpAIlaeTCs B NEPINT; 0) MEpPIUT MPEeBpaIIaeTCsa B ayCTEHUT; B) U3 ayCTEHUTA BBIICIISETCA
epput

2. Uto Ha3pIBaeTCsI HOpMaIH3aluen?

a) Harpes BbIlIe Ac3 1 AcM U oxJaKaeHue B Boze; 0) Harpes Boilie Ac3 1 ACM U OXJIaXKICHHE HA BO3IYXE; B)
HarpeB Hke Acl u oxyaxkaeHue B Boje

3. Kakas ctpykTypa nmoiy4aercst mocjie CpeqJHero OTmycka?

a) To; 6) Co; B) Mo

3ananue Ne 11

1. Kakoe mpeBpallieHle MPOUCXOAUT B CTaNIU MpH Temmeparype Acl?

a) MepJIUT IPEeBpaIIaeTCs B ayCTCHUT; 0) GEppHUT BBIACISCTCS U3 ayCTCHUTA; B) ayCTCHUT MPEBPAIIACTCS B
epIauT

1. Kak U3MEHSIOTCS XapaKTePUCTHKH MPOYHOCTH U TBEPAOCTH IIPH OTITYCKE?

a) TIOHIJKAKOTCS; 0) MOBBIIIAIOTCS; B) HE U3MCHSIOTCS

1. Kakast cTpyKTypa HOJTy4aeTcsl MOCie BEICOKOTO OTITyCKa?
a) Mo; 6) Co; B) To

3ananue Ne 12

1. Yro Ha3bIBaeTcA ymydleHueM?

a) 3aKaJika + BBICOKHMH OTITYCK; 0) 3aKaJika + HU3KUH OTITYCK; B) 3aKajiKka + CpeaHUI OTITYCK
2. Ilpu xaxoit Temneparype NpoBOIUTCS HU3KHH OTITyCK?

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

3. Kakas ctpykTypa umeer Haubosee BHICOKYIO YIapHYIO BA3KOCTb?

a) Mo; 6) Co; B) To

3ananue Ne 13

1. Uro Ha3bIBaeTCSA OTHKHUIOM?

a) HarpeB BhINIE TeMIeparyp (Ha3oBbIX MPEBPAIICHHUN U OXJIAXICHUE BMECTE C TIeUbl0; 0) HarpeB BHIIIIE
Temneparyp (a3oBbIX IPEBpaLLlCHUH U OXJIaKEHHUE B BOJIE; B) HAarpeB BhILIE TeMIeparyp (pa3oBbIX
MIPEBPALCHUH U OXJIaKCHUE Ha BO3AyXe

2. Kakas cTpykTypa umeet Hanbosiee BHICOKYIO TBEPOCTh?

a) To; 6) Co; B) Mo

3. Ilpm xaxoit Temneparype MpOBOIUTCS CPETHUHI OTITYCK?

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

3amanne Ne 14

1. YUto Ha3pIBaeTCS 3aKaAJIKOM?

a) HarpeB ctaiu 10 Acl u ObicTpoe oxJaxkeHue; 0) HarpeB CTalu BBIIIE TeMIeparyp (a3oBbIX MPEBpaIEHUN U
MEJUICHHOE OXJIXKCHHUE; B) HAIPEB CTAJIM BBIIIE TeMIeparyp (pa3oBbIX MpEeBpaIICHU 1 OBICTPOE OXJIAXKICHUE
2. Kakyto CTpyKTypy UMEET cTallb OCIe yIyqIIeHus?

a) Co; 6) Mo; B) To

3. [Ipu kakoit Temreparype mpoOBOIUTCS BEICOKUIA OTITYCK?



a) 350 — 500°C; 6) 500 — 650°C; B) 500 — 700°C
Tema: «lIpoxainBaemMocTs CTATH)

3ananue Ne 1

1. Kakoe BinsiHUE Ha IPOKAJIUBAEMOCTb OKA3bIBAIOT JIETHPYIOLINE HIEMEHTHI,
pacTBOpPEHHBIE B ayCTEHUTE?

a) yBEJIMYUBAIOT IPOKAIMBAEMOCTh; 0) YMEHBIIAIOT IPOKAIMBAEMOCTh; B) HE BIUSAIOT
2. Kakast 3aBucuMocTb Mexay VKp 3aKaJIKi U IPOKAJIMBAEMOCTbIO?

a) 3aBUCUMOCTH HET; 0) MPAMOIIPOIIOPIIMOHANIBHAS; B) 00OPaTHONPONOPLHUOHATIBHAS
3. KpuTnueckuii 1uamMeTp 3aroTOBKU ONPEIEISIOT:

a) o HOMOTrpaMMme; 0) 10 KPUBOW MPOKAINBAEMOCTH; B) SKCIIEPUMEHTAIBHO

3ananue Ne 2

1. Kakas crans umeer 6osiee IyOOKyro npokanuBaemMocTh: 40X nin 40XHM?
a) 40XHM; 6) 40X; B) OIMHAKOBYIO

2. Kakas nnaBka ctanu 38X umeet Oosiee IyOOKyIO TPOKaIUBAEMOCTh?

a) ¢ 3epaoM Ne 10; 6) ¢ 3eprom Ne 3; B) ¢ 3epHOM Ne 6

3. B koopanHaTax «TBEpAOCTh-PACCTOSHUE OT TOPIA» CTPOST KPUBbIE:

a) 3aKAJIMBAEMOCTH; 0) TIPOKATMBACMOCTH ; B) OXJIAXKICHUS

3ananue Ne 3

1. CrtocOGHOCTH CTaIM MOIYYaTh BBICOKYIO TBEPIOCTb IIPH 3aKAJIKE HAa3bIBACTCS:

a) MPOKAJIMBAEMOCTbHIO: 0) 3aKaJIMBaEMOCTbHIO; B) IOBEPXHOCTHOM 3aKanKoi

2. Kakas cranb Oynet umeTh 6osiee BRICOKYIO ynapHyto Bsi3kocTh (KCU) mocne ynydiieHnus:
ctaisib |, uMeromas no Bcemy ceueHuto cTpykrypy Corn umu crains |, umeromast Ha
noBepxHoctH uznenusa Cotn , a B cepaleBuHe — C3?

a) crainb |; 6) crans |l; B) crane | u crans |l OynyT uMeTh 0IMHAKOBYIO YIApPHYIO BA3KOCTh
3. Kputnueckuii quaMeTp onpesenstoT METOIOM:

a) OBEPXHOCTHOM 3aKajiku; 0) TOPIIEBOM 3aKaJKH; B) 00BEMHOM 3aKaJIK1

3ananue Ne 4

1. 3akanuBaeMOCTb CTAJIU 3aBUCHUT:

a) OT COZIEpPKaHMs JIETUPYIOIINX IEMEHTOB B CTaJIH; 0) OT CKOPOCTH OXJIAXKICHUS CTAJIH IIPH 3aKaJIKE; B)
OT COZIepKaHMs yIliepo/ia B CTalIH

2. lHOpO/IHBIE BKITIOUEHUS TIOHIDKAIOT TPOKAJIHBAEMOCTD, T.K.:

a) YCKOPSIOT NMpEBpallleHUe ayCTeHUTa B MAPTEHCUT; 0) TOPMO3AT MPEBpallleHHe ayCTeHUTa B MApTEHCUT;
B) CITyXarT JIOTIOJIHUTEIHBIMU [IEHTPaMH MIEPIUTHOTO TPEBPAIICHHS ayCTEHUTA

3. Uem omnpenensieTcss TBEPAOCTb MOTyMAapTEHCUTHON 30HbI?

a) KOJIMYECTBOM MapTEHCHUTA 3aKaJKH; 0) KOJMYECTBOM YITIEpOJa B CTAJIU; B) COAEPKAHUEM JIETUPYIOLIUX
3JIEMEHTOB B CTaJIU

3ananue Ne 5

1. Yto Ha3bIBaeTCS MPOKATHBAEMOCTHIO?

a) C0COOHOCTh CTaJI 00Pa30BBIBATH MIPH 3aKAJIKE CTPYKTYPY MEPIUTHOTO TUIIA HA OTIPEICIIEHHYIO
1yOHHY; 06) CHOCOOHOCTDH CTajl 00Pa30BHIBAThH MIPH 3aKaJIKE B CEP/LIEBUHE ayCTEHUT; B) CIOCOOHOCTD
CTaju 00pa30BBIBATh PU 3aKaJKe MAPTEHCUTHYIO CTPYKTYPY Ha OINpeeNeHHYIO TIIyOUHYy

2. B TOPBTEKTOMIIHBIX CTANSAX C YBEITUUYEHUEM COJCPKAHUS YIIIepoaa MPOKATHBAEMOCTb:

a) MOBBIIIACTCS; 0) TOHMKACTCS; B) HE U3MEHSETCS

3. B xakux KOOpIMHATaX MOCTPOEHA HOMOTPaMMa JIJIsl ONPEACTICHHSI KPUTHYECKOTO Truamerpa’?

a) Temreparypa — BpeMs; 0) KpUTUYECKHI TuaMeTp — pacCTOsTHUE OT TOPLIa; B) TBEPAOCTh —
paccTosiHuE OT TopIa

3aganue Ne 6



1. Mexay MpoKaauBaeMOCTBIO M KPUTHYECKON CKOPOCTBIO 3aKaJIKK HaOII0maeTcs:

a) IpSMO MPOIOPIIMOHANBHAS 3aBUCUMOCTb; 0) 00paTHO MPOMOPLHXOHATIbHAS 3aBUCUMOCTB; B)
KBaJpaTHU4YHasl 3aBUCUMOCTb

2. Kakoe BiusiHME Ha MPOKAJIMBAEMOCTh OKa3bIBAIOT HEMETAIIIMUECKUE BKITFOUCHUSA?

a) YMEHBIIAIOT POKAIUBAEMOCTb; 0) YBEIUYMUBAIOT IPOKATIMBAEMOCTb; B) HE BIMSIOT

3. Yto sABNsETCA KPUTEPUEM IPOKATHBAEMOCTH?

a) HOBEPXHOCTHAs TBEPAOCTb CTAJIM MOCIIE 3aKaJIKU; 0) KpUTUYECKHUI TMaMeTp; B) TBEPAOCTh
CEPALIEBUHBI CTAJIM I10CIIE 3aKaJIKK

3amanue Ne 7

1. Kakas 3aBUCHMOCTb MEXJly YCTOMYMBOCTBIO AyCTEHUTA U IPOKAIIMBAEMOCTHIO?

a) oOpaTHO MPOIOPIIMOHANIbHAS, 0) IPSMO MPONMOPIUOHATIBHAS; B) 3aBUCUMOCTH HET

2. [louemy NpoKaIMBaeMOCTb B HACJIEICTBEHHO KPYITHO3EPHUCTOM CTaJIM BBIIIE YEM B MEJIKO3EPHUCTON?
a) MOTOMY YTO MEHbIIIE [IEHTPOB NEPIUTHOTO MPEBPAILIEHUs AyCTEHUTA; 0) MOTOMY 4TO OOJIbIIE [IECHTPOB
NEPIAUTHOTO MPEBPALICHNS AyCTEHUTA; B) B KPYITHO3EPHUCTON CTAIM YCKOPAETCS MAPTEHCUTHOE
MIpeBpalieHune

3. Kakas cranp umeeT 060s1ee BRICOKYIO 3aKaIMBAeMOCTh: cTab 20 min Y 8?

a) craib 20; 0) Y8; B) OAMHAKOBYIO

3ananue Ne 8

1. CnocoGHOCTh cTanu o0pa3oBbIBATh MPU 3aKaJIKE MAPTEHCUTHYIO CTPYKTYPY Ha OMPEAEIEHHYIO
IYOMHY 1O CEYEHHUI0 Ha3bIBAIOT:

a) 3aKaJIMBa€MOCTbIO; 0) MPOKATUBAEMOCTHIO; B) TOBEPXHOCTHOM 3aKAJIKON

2. Kakoe BiusiHHUE HA MPOKAIMBAEMOCTh OKAa3bIBAET BEIMUMHA HACIIECACTBEHHOIO 3€pHA CTaIn?

a) 4eM MeJbue 3€pHO, TeM OOJIbIIIEe TPOKATMBAEMOCTh; 0) YeM KpyIHee 3€pHO, TeM OOJIbIIIe
MIPOKATMBAEMOCTD; B) HACJIECTBEHHOE 3€PHO HE BIMSIET HA IPOKATIMBAEMOCTh

3. Kakas crans Y8 wim Y10 npu onTuManbHOE TEMIIEpaType UMeeT 00see ITyOOKYIO MTPOKATUBAEMOCTh?
a) ¥8; 0) Y10; B) omuHakoByIO

3ananue Ne 9

1. Yro Ha3bIBaeTCS MOIYMapTEHCUTHOW 30HON?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BIMsiHUE OKa3bIBAIOT HA TIPOKATMBAEMOCTh OKCHJIBI K HHTEPMETAIUTHIBI?

a) YBEJIMYUBAIOT IPOKAJIMBAEMOCTh;0) YMEHBIIIAIOT TPOKATUBAEMOCTD;B) HE BIHSIOT

3. Kakas ctans umeet 6osee nrybOKyr0 MpOKaaIuBaeMOCTh?

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

3ananue Ne 10

1. Uto Ha3bIBaE€TCSI KPUTHUYECKUM TUAMETPOM?

a) MaKCHMaJIbHBIA AHAMETP 3aTrOTOBKH, KOTOPBIH MPOKAINBAETCS 0 MOTYMapTETCUTHOM CTPYKTYPHI B
cep/leBuHe; 0) MUHUMAJIbHBINA TUAMETP 3arOTOBKH, KOTOPBIN MPOKATUBAETCS 0 MOJTYMAaPTECHCUTHOM
CTPYKTYpBI B CEpALIEBUHE

2. JlerupoBaHHasI CTaJIb UMEET BBICOKYIO MMPOKATNBAEMOCTb, €CITH JICTUPYIOITUE JIEMEHTHI

a) pacTBOPEHBI B ayCTEHUTE; 0) HAXOIATCS B COSTMHEHUSX KapOUI0B M HHTEPMETAJUIH]IOB; B)
PacTBOPEHBI B ayCTCHUTE, & TAK)KE HAXOIATCS B COSAMHEHUSIX KapOUI0B U MHTEPMETAILITUIOB

3. Kakas mnaska cranu 25XI'T umeet Oosnee TiryO0OKyr0 TPOKaITMBaeMOCTh?

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

3ananue Ne 11

1. Ot 4yero 3aBUCHUT TBEPIOCTH MOJIYMapPTEHCUTHON 30HBI?

a) OT COZIEpKaHMs yIlieposa B CTajM; 0) OT CoJepKaHUs JIETHPYIOUINX 3JIEMEHTOB B CTaJU; B) OT
KOJINYECTBO MapTEHCUTA

2. IIpokanuBaeMOCTb HACIEICTBEHHO KPYITHO3EPHUCTON CTaJIM BBIIIE YEM MEIKO3EPHUCTON, IOTOMY YTO:
a) B KPYITHO3EPHUCTOM CTaJll YCKOPSAETCS MapTEHCUTHOE MpeBpalleHune; 0) Ooblie [EeHTPOB MEPIUTHOTO



IPEeBpAIIEHNsI QyCTEHUTA; B) MEHBIIIE IIEHTPOB MEPINTHOTO NPEBPAILCHHS ayCTCHUTA

3. Kakas cranu umeer 6oee niry0OKyIo pokaauBaeMocTh: ctajib | ¢ Vipl = 100°/cex nmu crans Il ¢ Vpll
=200°/cex?

a) onmMHaKoBYI0; 0) ctaisb |; B) crans |l

Samanue Ne 12

1. Yro Ha3bIBaeTCs 3aKaJIMBAEMOCTHIO?

a) CIIOCOOHOCTH CTaJIM 0OPa30BbIBATh MAPTEHCUTHYIO CTPYKTYPY Ha ONPENCIICHHYIO IITyOUHY; 0)
CIOCOOHOCTH CTaJIH MOJTy4aTh BBICOKYIO TBEPAOCTD MPH 3aKAJKE; B) CIOCOOHOCTH CTall 00pa30BHIBATh
MEPIUTHYIO CTPYKTYPY MPH 3aKaJIKe

2. Kakas mnaBka cranu 45 nMeet 6osiee TIyOOKyIO TPOKaIuBaeMOCTh?

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

3. [IpokanuBaeMOCTh JOIBTEKTOMIHOM CTAU 1O CPABHEHUIO C 3a9BTEKTOUTHOM

a) Oosbiie; 0) MEHBIIIE; B) OJJMHAKOBA

3amanue Ne 13

1. TBepOCTh MOIYMAapTEHCUTHON CTPYKTYPBI 3aBUCHT OT:

a) cofiep KaHus YIVIeposa B CTalu;0) CoiepKaHMs JIETUPYIOIIUX JIEMEHTOB B CTAJIM;B) KOJIMYECTBA
MapTEHCUTA 3aKaJIKU

2. Kakas cranb umeet 6osee m1y0oKyro MpokannBaeMocTh: ctaib 50 umu S0XDA?

a) crasib 50; 6) S0X®DA; B) 01MHAKOBYIO

3. Kakoe BiusiHME Ha MPOKAJIMBAEMOCTb OKa3bIBAIOT BKIIIOUaHMsI KapOu0B?

a) YMEHBIIAIOT MPOKATMBAEMOCTb;0) YBEINIHBAIOT IPOKAINBAEMOCTD; B) HE BIUSIOT

3ananue Ne 14

1. Mexly yCTOWYMBOCTBIO ayCTEHUTA U MPOKATMBAEMOCTBIO CYIIIECTBYET:

a) MPSMOTIPONIOPIIMOHATbHAS 3aBUCUMOCTD; 0) 00paTHONMPONMOPILMOHANILHAS 3aBUCUMOCTb; B)
KBaJlpaTu4yHasi 3aBUCUMOCTb

2. HoponHble BKIIOUEHUS, HEPACTBOPEHHbBIC B AyCTCHUTE

a) YBEJIMYUBAIOT NMPOKAJIMBAEMOCTh; 0) YMEHBIIAIOT MPOKATUBAEMOCTh; B) HE BIUSIOT HA
IIPOKAJIMBAEMOCTD

3. B KakuX KOOpIMHATax CTPOSIT KPUBbIE MPOKATUBAEMOCTH?

a) TBEpAOCTh — PAacCTOSHUE OT TOpIia; 0) Temreparypa — BpeMs; B) TEMIEpaTypa — KPUTHUYECKUN
TuameTp

3aganue Ne 15

1. B koopanHaTax «1uaMeTp 3arOTOBKH — PAacCTOSIHUE OT TOPL@» CTPOST:

a) [uarpamMmy MpoKaJuBaeMOCTH; 0) HOMOTPaMMYy; B) KPUBYIO OXJIaXKIACHUS

2. Kakas nnaBka ctainu 18XI'T umeer Oonee m1y0OKyro MPOKaINBAEMOCTb?

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

3. Ilpu onpeneneHnH MPOKAIMBAEMOCTH 3a IIIYOMHY 3aKaJIeHHON 30HbBI IPUHUMAIOT 30HY CO CTPYKTYpOIA:
a) 50% M3 u 50% IT; 6)50% M3 u 50% C3; B) 50% M3 u 50% T3

3amanue Ne 16

1. IIpokanuBaeMOCTh 3a3BTEKTOMAHOM CTAJIU IIO CPABHEHMIO C IBTEKTOUTHOM

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

2. Yo Ha3bIBAETCS] KPUTHUECKUM JAUAMETPOM?

a) MaKCHMaJIbHBIA AMAMETP 3arOTOBKH, KOTOPBII MPOKaJIMBaETCs A0 NOTYMAapTEHCUTHON CTPYKTYpPHI B
cepAleBrHe; 0) MUHUMAIIbHBINA AUaMETP 3arOTOBKH, KOTOPBIN MPOKATUBAETCS 0 MOJIyMapTEHCUTHOM
CTPYKTYpPBI B CEPJILIEBUHE;

3. 3akaMBaeMOCTh CTaIN Y 8 110 CpaBHEHUIO €O cTaibio 30

a) Oospiie; 0) MEHBIIE; B) HE U3MEHSETCS

3amanme Ne 17



1. Kputnueckuii nuameTp 3aroTOBKM HaXOST:

a) HKCIIEPUMEHTAIBHO; 0) 10 HOMOTpaMMe; B) 110 KPUBOH NMPOKaIMBAEMOCTH

2. Kaxkas cranp nmeet 6osee Tiy0oKyro pokanmuBaeMocTh: ctaib 30 niau 30XI'CA

a) onuHakoByto; 0) ctanb 30; B) 30XI'CA

3. KapOuipl ¥ OKCHIBI TOHMXKAIOT MTPOKATUBAEMOCTbD, T.K.:

a) TOPMO3SAT MPEBPALICHNE ayCTEHUTA B MAPTEHCUT; 0) CIIyKaT TOMOJIHUTENbHBIMU [ICHTPAMU
MEPIUTHOTO IPEBPAIICHUS ayCTEHUTA; B) YCKOPSIOT MpeBpalleHre ayCTeHUTa B MAPTEHCUT

3amanue Ne 18

1. Kakast ctaims uMeeT 0ojiee BHICOKYIO 3aKaJIMBaeMOCTh: cTainb 20 wim Y 8?

a) craib 20; 60) V8; B) OAMHAKOBYIO

2. Uto Ha3bIBaeTCs MPOKAIMBAEMOCTBIO?

a) COCOOHOCTD CTaJIM 00Pa30BBIBATH MTPH 3aKAJIKE ayCTCHUT Ha ONPEIEICHHYI0 ITyOuHy; 0)
CIOCOOHOCTH CTaIM 00pPa30BbIBAThH MPH 3aKaJIKe MAPTEHCUT Ha OIPEJIeIICHHYIO0 TIIyOHHY; B) CIOCOOHOCTh
cTayii 00pa30BBIBATH MPU 3aKAIKE CTPYKTYPY NEPIUTHOTO THITA HA ONPEACTCHHYIO TITyOHHY

3. C yBenuueHHeM pa3Mepa 3epHa ayCTeHUTA MTPOKATMBAEMOCTb

a) YMCHbINACTCS; 0) YBEIIMUUBACTCS; B) HE U3MEHSCTCS

3amanne Ne 19

1. JlerupoBaHHasi CTaJIb UMEET BHICOKYIO MPOKAIMBAEMOCTD, €CJIU JIETUPYIOLIUE SJIEMEHTHI:

a) paCTBOPCHBI B AyCTCHUTE U HAXOJATCS B COSAMHCHHSIX KapOUI0B M MHTEPMETAIUIOB; 0) HAXOASATCS B
COEIMHEHMIX KapOuI0B U MHTEPMETAJIU/IOB; B) PACTBOPEHBI B AyCTCHHUTE

2. Kakas cranp umeet 6osee ryOokyro mpokanuBaeMocTs: ctaib | ¢ Vkpl = 100°/cex wu crans Il ¢
Vkpll= 10°/cex

a) crans |; 6) crans |l; B) onuHakoByro

3. KakuM MeToA0M ONPEAesitiOT KPUTUUECCKUM TuamMeTp?

a) 00BEMHOI 3aKaJIKK; 0) TOPIIEBOM 3aKAJIKH; B) TOBEPXHOCTHOM 3aKaIKU

Tema: «HyryHnni»

3ananue Ne 1

1. Kakue uyryHsl Ha3bIBaloT O€IbIMU?

a) B koTopbix Cooir. = Ccasz. + CcB00.; 0) B koTopsix Cob11. = CcBs3.;B) B koTopbix Cobmr. = CcBoO.

2. Kakyro KpUCTaJUTMYECKYIO PEeLIETKY UMeeT rpagur?

a) Kyonueckyro o0beMHOLIEHTPUPOBAHHYIO; 0) KyOMYECKYIO0 IPaHELEHTPUPOBAHHYIO; B) TEKCATOHAJILHYIO
3. Kakyro CTpyKTypy METaUINYECKOH OCHOBBI UMEET CEPBIN UYT'yH, €CIIN

CcBas. = 0,8 %?

a) ¢eppHUTHYIO; O) MEPIUTHYIO; B) (HheppUTO-TIEPIUTHYIO

3ananue Ne 2

1. Yro npeacrasisier coboit enedyput?

a) xummuueckoe coenunenne Fe u C; 6) mexannueckyro cmech A u L; B) mexanamdeckyro cmech @ u [
2. Kakas ¢popma rpadura xapakTepHa /Ui CEphIX UyT'yHOB?

a) XJIOTbEBUIHAS; 0) MIaCTUHYATAs; B) IIIAPOBUIHAS

3. Kak nosny4arotr KOBKUI 9yryH?

a) OT’)KUIOM CEeporo YyryHa; 0) OTKHroM 0esioro yyryHna?; B) MOau(uIUpOBaHUEM

3ananue Ne 3

1. B 4éM CymHOCTb 3BTEKTHYECKOTO ITPEBPALICHUS?

a) [A0,8] — I1 [®0,03 + 116,67]; 6) [x.p.4,3] — JI [A2,14 + 116,67]; B) [%).p.2,14] — JI[A0,8 + 116,67]
2. Kakue uyryHbl Ha3bIBalOT rpa@UTU3UPOBAHHBIMU?

a) B kotopbix Cobmr. = Ccpsi3.; 6) B koTopeix Cobdr. = Cesiz. + CcBo0.;B) B KoTopbix CcBsiz. = CcBoO.
3. Kakyro CTpyKTypy UMeeT TOJIOBUHYATBIA YyTyH?



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

3ananue Ne 4

1. Kakue pusnko-MexaHHYECKHE CBOMCTBA UMEET JieaeOypuT?

a) HB = 1000 MlIla; 6 = 10%; 6) HB = 4000 MlIla; 6 = 0%; B) HB = 4000 MlIla; 6 = 10%
2. Yewm 3aBepiiaercs nepBUYHASI KPUCTAUIM3ALNS OCJIbIX YYT'YHOB?

a) OBTEKTUYECCKUM TpeBpaIieHueM; 0) SBTEKTOUTHBIM MIPEeBpallieHreM; B) BoiaeneHuem L1
3. CKOJIBKO CBSI3aHHOTIO YITIEPOJA B CEPOM UyTyHE cO CTpyKTypoid @ + I'p?

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

3amanue Ne 5

1. Kakyro cTpykTypy uMeeT JieeOypuT NpeBpalieHHbIN?

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

2. Kakue CBOMCTBA 4yT'yHOB ONpenenstoTcs GopMoii rpaduTOBBIX BKIIOUCHHI?

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

3. IIpu kaxo#l Temrieparype IpOBOJSAT OTHKUT JUISl TOJIy4E€HUSI IEPIUTHOIO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6

1. Kakoii ¢a3oBblii cocTaB uMeeT JieZieOypuT MpeBpalieHHbIi?
a)P+1I6) A+ B)A+ O

2. Kakas popma rpacdura xapakrepHa st KOBKUX YyT'YHOB?
a) mapoBuAHas; 0) MJIaCTUHYATAS; B) XJIOMbEBUIHAS

3. CKOJIBKO CBSI3aHHOTO yIIEpO/ia B MOJOBUHYATHIX YyT'yHAX ?
a) Ces3. = 0,8%;0) Ceasz. < 0,8%;B) Ccsz. > 0,8%

3ananue Ne 7

1. Y3 xakoii ¢a3pl BBIACISACTCS [IEMEHTUT TICPBUYHBIN?

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

2. Kak ycTpaHsoT HexkenareabHbIi oT0en?

a) packucieHueM; 0) rpaUTU3NPYIOIIUM OTKUTOM; B) YCTPAHUTh HEJIb3s
3. Yto o603HauaroT uudpsl B Mapke koBkoro yyryna KU-37-127

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

3anganue Ne §

1. Kakue ¢a3bl HaXoaaTcsi B paBHOBECHUH TPU IBTEKTHUECKOM TPEBPAIICHUN?

a) K.p. 1 A; 0) x.p., Aull;B) D, Aul]

2. Kakas ¢opma rpadura xapakrepHa Jisl BBICOKOIIPOUYHBIX YYyT'YHOB?

a) XJIONbeBUHAs; 0) TIacTUHYATAs; B) MIAPOBUIHAS

3. Kakyro CTpyKTypy UMEET KOBKHI YyT'yH, €CIIH OTKUT MPOU3BOIAT B OJTHY CTaJIUIO?
a)Il+Tp;6)I[1+d+1Ip;B)D+Ip

3ananue Ne 9

1. Kakoit ¢a3oBslii coctaB umeet 6emnbiii ayryH npu t = 400°C?

a) A+ ®;6)®+1;8) A +11

2. Kakyro cTpyKTypy METaJUIMYECKOW OCHOBBI UMEET BBICOKOIIPOUHBIN uyryH, eciau Ccssas. = 0,5%7?

a) hepputHyto; 6) NEPIUTHYIO; B) HeppUTO-TIEPIUTHYIO

3. YTo criocoOCTBYET NOTYUYEHHUIO TPapUTU3UPOBAHHOTO YyTryHa?

a) moBsIlIeHHOe conepxkanue C, Si ;0) moBsIieHHOE cofepikanre Mn; B) moHmwkeHHoe conepxanue C, Si

3amanue Ne 10
1. CxonbKO yIiIepoia COAEPKUT IBTEKTUUECKIMN OeIbIid UyryH?



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

2. Crpykrypa ceporo uyryHa @ + 1 + I'p. Ckonbko CBSI3aHHOTO yIIeposia B METaNINYeCKO OCHOBE?
a) <0,03%; ©6) 0,03...0,8% ; B) 0,8%

3. Kakyro CTpyKTypy UMEeT KOBKHI UyTyH, €CIH OTKUI IPOU3BOJAT B JIBE CTaIUU?
a)[l+1Ip;6)D+1Ip;B)II+JI+1Ip

3ananue Ne 11

1. U3 xakoii ¢assel Beiaensercs 117

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

2. [Ipu xakoM yCJIOBHH MTPOUCXOIUT 0Opa3oBaHue rpaduta B uyryHax?

a) IpY MEIUICHHOM OXJIXKJICHUH; 0) TIpU OBICTPOM OXJIAKICHUU; B) IIPU OBICTPOM HarpeBe
3. Yto o3HauaroT udpbl, BXOAAIINE B MAPKY CEPBIX UyT'YHOB?

a) coliepKaHue yriaepona; 0) TBepIOCTh; B) MPEAe MPOYHOCTH

Samanue Ne 12

1. YeMm 3aBepimraercst BTOpUIHAS] KPUCTAJUTA3AMMS OCITBIX YyT'YHOB?

a) BTEKTOU IHBIM TPEBpaIleHueM; 0) IBTCKTHUCCKHUM MpeBpalieHneM; B) Boiaenearem 11
2. CKOJIBKO CBSI3aHHOTO YIJIEPO/ia B CEPOM UYT'yHE cO CTpyKTypou I1 + ['p?

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

3. Kak nony4arot KOBKUN 4yryH?

a) MonupuLIUpOoBaHUEM; 0) OT)KUTOM O€JI0r0 UyTryHa; B) OT)KUIOM CEPOTo UyryHa

3ananue Ne 13

1. Kakyto cTpyKkTypy UMeeT Oelblii J0IBTEKTUYEeCKH uyryH npu t = 20°C?

a) IT+ 1111; 6) IT+ LI + JI*; B) JI* + LI

2. CKOJIBKO CBSI3aHHOTO YIJIEPOAa B MOJIOBUHYATHIX UyT'yHaX?

a) Ccas3. = 0,8%; 0) Cepsz. < 0,8%:; B) Cepsz. > 0,8%

3. Uto o3HauaroT nudpbl, BXOAAIINE B MAPKY KOBKOTO UyryHa?

a) cojiep)KaHue yriieposia U KpeMHHUsl; 0) TBEPAOCTh U OTHOCUTENIHHOE YIJTMHEHHWE; B) MIPEIE TPOUHOCTH
Y OTHOCHUTENBHOE Y/UIMHEHHUE

3ananue Ne 14

1. Kakyto cTpykTypy nmeeT Oemblii 3a3BTeKTHUYeCcKuil 4yryH npu t = 20°C?

a) [T+ LIIl; 6) IT + L1l + JI*; B) L + JI*

2. Ilpu xakux ycioBusix 00pa3yeTcs MoJIOBUHYATHIN YyryH?

a) npu U30bITKE rPahUTU3aTOPOB U YCKOPEHHOM OXJIaXKAECHUH; O) P HEAOCTaTKe IpaUTU3aTOPOB U
YCKOPEHHOM OXJIaX/I€HUH; B) TIPU HEOCTATKe rpaUTU3aTOPOB U 3aMENJICHHOM OXJIaXACHUN

3. Kakyto hopmy umeer rpaut B BBICOKOIIPOYHOM UyTyHe?

a) MJIaCTUHYATYy10; 0) MIApPOBUAHYIO; B) XJIONbEBUIHYIO

3ananue Ne 15

1. CxompKo yrmepoaa coaepKar 4yryHbl?

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

2. Kaxkoii ¢azoBbrit coctaB umeeT 6emnbiit uyryn mpu t = 800°C?

a)P+1I6)A+I;B)A+ O

3. B cepom uyryne copepxurcs 0,5% Ccpsz. Kakyio oH UMeeT CTpyKTypy METaNInYeCKOH OCHOBBI?
a) [T+ LIIl; 6) IT + ®; B) I1

3ananue Ne 16

1. Kak usmensiercst conepkanue yriaeposia B KHUAKOHN (a3e npu NepBUYHON KpHUCTaUIU3aluN
J09BTEKTUYECKOTO Oenoro uyryHna’?

a) yMEHbIIaeTcst; 0) yBEIIMUMBACTCS; B) HE M3MEHSACTCS

2. Kakas ¢popma rpadura cnocoOCTBYyeT MOTy4EHHIO BHICOKOW IPOYHOCTH UyryHa?



a) TUIacTUHYaTas; 0) XJIOMbEBUIHAS; B) IIIAPOBH THAS

3. Kakyto cTpyKTypy UMeeT OTOeNIeHHBII YyTryH?

a) paBHOMEPHYIO TI0 CEYEHHUIO OTVIMBKY; 0) Ha MOBEPXHOCTH — CTPYKTYPY OCJIOro UyryHa, B CEpIICBUHE
— CTPYKTYpY CE€pOro 4yryHa; B) Ha IIOBEPXHOCTU — CTPYKTYpPY CEpPOro UyryHa, B CEpILEBHHE —

CTPYKTYpY 6€eJoro 4yryHa

3amanue Ne 17

1. ITpu kako#t Temmeparype odpasyercs jeneoypur?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpykTypy nMeeT Oenblid JOIBTEKTHYeCKU uyryH npu 750°C?
a) A + Il + JI; 6) IT + LTI + JT*; B) JT + ITI

3. Kakue xumuueckue 371eMeHThI criocoOCTBYIOT 00pazoBaHuio rpadura’?
a) S; 06) Mn; B) C, Si

OueHoYHbIE CPeICTBA ISl POBEAECHUs IPOMEKYTOUHON ATTECTANMM CTYAeHTOB (OLleHKA 3HAHMH,
yMeHui, HaBbIKOB-KoMneTeHnuii:(OIK-4)

1. Inarpamma Fe-C. Xapakrepuctuka a3 ¥ CTpyKTypHBIX COCTaBIISIOIINX

2. Inarpamma Fe-C. Omnpenenenue xumudeckoro cocrara (a3 B crase ¢ 4,3 % C npu 1400°C

3. narpamma Fe-C. MI3MeHeHHe XUMHUYECKOTO cocTaBa (a3 B Mpolecce MepBUYHON M BTOPUYHON KpH-
CTaJUIM3aLuH cTanu 45

4. Imarpamma Fe-C. V3MeHeHne XUMHUYECKOTO cocTaBa (a3 B MPOLEcce MEPBUYHON M BTOPUYHON KpH-
ctajutn3anuu ctaiau 30

5. Ilonstue o criaBax. TBepble pacTBOPBI, MEXAHUUYECKUE CMECH, XUMUUECKHUE COETUHEHUS

6. JlnarpaMma cOCTOSIHUS ABOMHBIX CIUIABOB C HEPACTBOPUMBIMU B TBEPJOM COCTOSSHUU KOMIIOHEHTaMH
7. duarpamma Fe-C. M3MeHeHHe XUMHUYECKOTO cocTaBa (a3 B Mpolecce MEepBUYHON M BTOPUYHON KpH-
crayum3anuy cmasa c 5 % C

8. marpamma Fe-C. V3MeHeHne XMMHUYECKOTO cocTaBa (a3 B mporecce NepBUYHON U BTOPUYHOW KPH-
cTaJIM3aluy ctaad Y12

9. Muarpamma Fe-C. XapakTtepuctuka (a3, yuacTBYIOIIHMX B IBTEKTUYECKOM IIPEBPALLICHUH

10. Inarpamma Fe-C. Onpenenenne XuMu4eckoro cocrana ¢a3 B ciase ¢ 5,5 % C npu 1300°C

11. lmarpaMMa COCTOSIHUSI ABOMHBIX CIUIABOB C OrPAHMYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBOp-
JIOM COCTOSTHUU

12. Iunarpamma Fe-C. Onpenenenue XuMu4eckoro cocrana a3z B criase ¢ 4,3 % C mpu 1147°C

13. Inarpamma Fe-C. Onpenenenne xumuueckoro cocrasa ¢a3z cranu Y12 npu 1100°C

14. Iunarpamma Fe-C. Onpenenenue xumudeckoro cocrana ¢as B ciuiase ¢ 0,8 % C mpu 727°C

15. Inarpamma Fe-C. Onpenenenne xuMmuueckoro cocrasa ¢a3z cranu Y8 npu 1100°C

16. Inarpamma Fe-C. Onpenenenue xumudeckoro cocrana (a3 B criase ¢ 4 % C npu 1400°C

17. Iuarpamma Fe-C. MI3MeHeHne XMMHUYECKOTo cocTaBa (a3 B Ipolecce NepBUYHON U BTOPUYHON KpH-
CTAJUIM3alUU cTau Y8

18. IIporpamma pacuyera MEXaHMUECKHUX CBOWCTB CTAJIM B 3aBUCUMOCTH OT COAEpKaHUs B HEW yriaepoaa
19. Inarpamma Fe-C. Onpenenenue XuMU4IecKoro coctana a3z B criase ¢ 5,5 % C mpu 900°C

20. Iuarpamma Fe-C. M3mMeHeHne XMMHUYECKOTo cocTaBa (a3 B mpoliecce NepBUYHON U BTOPUYHOM KpH-
crayumm3anuu cmiasa ¢ 4,3 % C

21. Inarpamma Fe-C. Xapakrepuctuka (a3, yuaCTBYIOIIMX B 3BTEKTOMTHOM MPEBPALICHUN

22. Inarpamma Fe-C. DBTEKTUYECKOE U IBTEKTOUIHOE MPEBPAILCHUE

23. Jlnarpamma Fe-C. Onpenenenue XuMu4eckoro cocrana ¢a3 B crase ¢ 2,5 % C npu 900°C

24. Nuarpamma Fe-C. Onpenenenne xumudeckoro cocrtara ¢a3 B criase ¢ 2,5 % C mpu 1300°C

25. lmarpamma Fe-C. Onpenenenue XuMudeckoro cocrana ¢as B criase ¢ 4,3 % C npu 727°C

26. Inarpamma Fe-C. Onpenenenne xumudeckoro cocrtara ¢as B cruiase ¢ 1,5 % C mpu 800° C

27. JlnarpaMMa COCTOSIHUSI JIBOMHBIX CIUIABOB C HEOTPAaHMYEHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B
TBEPAOM COCTOSTHUH

28. Oco0eHHOCTH IBTEKTHUECKOTO MPEBPAILEHUS IBOMHBIX CIJIaBOB



29. KpacHOJIOMKOCTh ¥ XJIaAHOJIOMKOCTb CcTaiau. [[pyurnHbI BOBHUKHOBEHUS U CIIOCOOBI YCTPaHCHUS

30. Kpucramnuzanus craBoB. [Ipasuiio ¢as. [IpaBuio koHLIEHTparmii

31. ATOMHO-KpPUCTAJUIMYECKOE CTPOCHHUE METAJUIOB. THUIBI KPUCTATUIMYECKUX PEHIETOK U UX XapaKTepHu-
CTHKA

32. 3akoHOMepHOCTH KpucTamuzauud. CTeneHb MepeoxXJaxIeHUs, YUCIO LEHTPOB KPHCTaJUIU3ALHH,
CKOPOCTTH pPOCTa KPUCTAIUIOB. AMOP(HBIE METAJLIIBI

33. lenaputHas nukBaius. [[ppurHbl BOSHUKHOBEHHS U CIIOCOOBI YCTpaHEHUS

34. lepeKThl KpUCTAIUTMYECKOTO CTPOEHUS. BIusHIE MIIOTHOCTH JUCIOKAUK Ha IPOYHOCTh MaTepHUajIoB
35. CTpyKTypHBIE AHarpaMmbl YyryHOB. BiiusHUE CKOPOCTH OXJIaXkIE€HUS U IPaQUTU3UPYIOIINX KOMIIO-
HEHTOB Ha KpUCTaJUIM3anuio uyryHa. Oréen

36. BnusiHue creneHd mepeoxJIaXKIeHUs Ha mpouecc kKpuctausanuu. CTpoeHue CiauTKa. 30HaIbHAas
JUKBALIUA

37. BnusiHue CTEeTeHU MepeoXIakKIeHUs Ha BeTMUMHY 3epHa. MoandunupoBanue

38. OcHOBHBIE BUIbI XUMHUKO-TEPMUYECKON 00paOOTKH, MX OCOOCHHOCTH

39. CtpoeHue 1 CBOMCTBA TPOOCTUTA 3aKaJIKa U TPOOCTUTA OTIIYCKa

40. MapTeHCUTHOE MpPEeBpalleHNue U €r0 0COOEHHOCTH

41. I'a30Bble LIeMEHTALUs U HUTpolLleMeHTalus. MX cpaBHUTENbHAs OlLieHKa U 00J1acTh IPUMEHEHUS

42. IloBepxHOCTHAs 3aKajKa, BUABI M 00JIaCTU MPUMEHEHUS

43. IlonHas 1 HeoJIHAs 3aKaJika cTajnen

44. llemenrtanus. Buasl mpouecca, mapameTpsl, 00JaCTi MIPUMEHEHHS U TTOJTy4yaeMble CBOMCTBA

45. CtpoeHue 1 cBOMCTBA MapTEHCUTA 3aKaJIKU U MAPTEHCUTA OTITYCKa

46. IlpeBparienue ayCTeHUTA MIPU HETIPEPHIBHOM OXJIaxkAeHUU. OCOOEHHOCTH NEPIUTHOTO MIPEBPAIICHHSL.
CTpyKTypbl HEPIAUTHOIO TUIIA

47. Otnyck. Bunsl otmycka. Mi3aMeHeHue CTPYKTYphI U CBOIMCTB MPHU OTITYCKE

48. IIpokanuBaeMoCTh U 3aKaauBaeMocTb. DakToOphl, BIUAIONINE HA IPOKAIMBAaeMOCTh. BiusHue npoxa-
JUBAEMOCTH Ha CBOWCTBA CTaJIU

49. Otxur Il pona, ero Bujbl, UX Ha3HAUYCHUE

50. JlecdekThl 3aKaTKy U METOBI UX MPEAYIPEIKICHHS

51. TexHOonIOTMA KOBKOTO YyryHa

52. Kputndeckue Toukn MH 1 Mk. X 3aBUCUMOCTB OT cofep KaHMsl YIIEpOAa U JETUPYIOIUX JJIEMEH-
TOB B CTaJId

53. OcoOEHHOCTH TEXHOJIOTHH TEPMUYECKOH 00pabOTKH TIOpaTOMUHA

54. OrnyckHas xpynkocts | pona. IlpyunHbl BOBHUKHOBEHHUS U METO/IbI €€ YCTPaHEHUs

55. O6paboTKa 3aKaeHHOW CTaIN XOJI0I0M

56. OcOOEHHOCTH TEXHOJIOTUN TEPMUYECKON 00pabOTKU OBICTPOPEKYILEH CTalIn

57. Kputnueckue Touku A1, Az, Acm. lIpeBpaiienus B cTanu pu 3TUX TEMIIEPATYPAX

58. Ynyumenne. CTpoeHHE U CBOMCTBA COPOUTA OTITYCKA U COPOUTA 3aKATKU

59. IloBepxHOCTHas 3aKajiKa: ra3omjgaMeHHas 1 3akaika TBY

60. [IpeBpatienus mpu OTIYCKE 3aKaJICHHOU cTainu. Buabl oTirycka

61. Crioco0Obl 3aKalKy: HEpepbIBHAsL, IPEPBIBUCTASL, CTYIIEHYaTas, N30TepMUYeCKast

62. OcoOEHHOCTH TEPMUYECKOI 00pabOTKH JIETHPOBAHHBIX CTAJICH

63. OTKUT ¥ HOpMaIu3alus CTalu. PeXXKUMBI, XapaKTEpUCTHKA T0Jy4aeMOU CTPYKTYpPbI U CBOMCTB

64. Haknen u pekpucTaiin3aius METaajaoB

65. Harpes cranu. Hacinencrsennoe 3epHo. [leperpes u nepexor

66. Omxur [ pona, ero BUibl, UX Ha3HAYEHUE

67. AzotupoBanue. [TapameTpsl nporecca, CBOWCTBa U 00J1aCTH IPUMEHEHUS

68. Buabl TepMuyeckoil 00pabOTKH, UX Ha3HAYCHHE

69. 3akanka cranu. OmnpeneneHre 3HaYEHUI OCHOBHBIX NAapaMETPOB: TEMIEPATYpPbl HAarpeBa, JJIUTEINb-
HOCTb HarpeBa, CKOPOCTH OXJIAXIEHUS

70. 3akanouHbIe Cpe/ibl, OCHOBHBIE TPEOOBaHMS K HUM

71. OtnyckHas xpynkocts Il poxa. IlpuynHbBl BOSHUKHOBEHUS U METOJbl €€ YCTPaHEHMs U TNpeaympe-
KJIECHUS

72. HutpouemenTtarnus. [lapameTpsl mporiecca, CBOMCTBA U 00J1aCTH TPUMEHEHUS

73. JlnarpamMmma M30TEpMUYECKOTO NIPEBPALLEHUS ayCTEHUTA.



75. PacmmudpoBate mapky metaimonpoaykiuu: XBI' u naTh ee xapakTepuCcTHKY (Ha3BaHWE, Ha3HAUYCHHE,
CBOWCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHUN)

76. PactmudpoBats Mapky metautonpoaykiuu: [IIX15 u gate ee xapakrepucTuky (Ha3BaHUE, Ha3HaYe-
HUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

77. PacumdpoBarh Mapky Metaymonpoaykiuu: J[18 u nate ee XxapakTepucTuky (Ha3BaHHE, HA3HAUCHUE,
CBOWCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHN)

78. PacmndpoBaTh MapKy MeTaiionpoayKuuu: AMTr u 1aTh ee XapaKTepUCTUKY (Ha3BaHUe, HA3HAYCHHE,
CBOWCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHN)

79. PacumindpoBath MapKy METAIONPOIYKIUU: Y8 U JaTh €€ XapaKTepUCTUKY (Ha3BaHUE, HA3HAYCHHE,
CBOMCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

80. BnusiHHMe Jerupyromux 3JeMEeHTOB Ha moauMopdHoe npeBparienue xene3a. Knaccudukanus neru-
POBaHHBIX CcTaJel

81. PacumdpoBars Mapky meramutonpoaykiun: BK8 u nate ee xapakTepucTuKy (Ha3BaHUE, HA3HAUYCHHUE,
CBOMCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

82. OcHOBHBIE TOKa3aTean (U3NKO-MEXaHWYECKHX CBOMCTB MaTEpHUalIOB M METOJbI MX ONpEACTICHHS
(HB, HR, HV, o8, ort, 6, KCU)

83. PacmmdpoBats Mapky mMetauionpoaykiuu: ber3mnc u gath ee xapakTepucTuKy (Ha3BaHHe, Ha3HAYC-
HUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPBI U TEXHOJIOTHH )

84. PacmmdpoBarh Mapky merautonponayknun: CU1S5 u gare ee xapakTepucTUKy (Ha3BaHHE, Ha3Haue-
HUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPBI U TEXHOJIOTHH )

85. Pacimdposats Mapky metautonpoaykiun: Ctayb 45 U 1aTh €€ XapaKTepUCTHKY (Ha3HaYCHHUE, Kave-
CTBO, MECTOIOJIOKeHHEe Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOIOTHH )

86. PacmmdpoBare mMapky Meramtonpoaykuuu: 12X18HI10T u gare ee xapakTepucTuky (Ha3BaHUE,
Ha3HaYeHHUEe, CBONCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOIOTHH)

87. Pacmmdposats Mapky Metautonpoaykiuuu: P18 u maTh ee xapakTepucTuKy (Ha3BaHHe, HA3HAYCHUE,
CBOMCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH )

88. Pacmmdposars Mapky metaimonpoaykiuu: 110I'13J1 u nate ee xapakTepucTUKy (Ha3BaHHUE, HAa3HA-
YeHHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

89. PacmmudpoBare Mapky merautonponykmuu: bpOd6, 5-0, 15 u gatk ee XxapakTepuCTHKY (HA3BaHHE,
Ha3HauyeHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

90. MukpoMexaHuKa KOMIIO3UIIMOHHBIX MaT€pHaJIOB C BOJIOKHUTBHIM HanojgHuTeneM. Kputuueckas qinHa
BOJIOKHA. AJJIMTUBHOCTh CBOMCTB KOMIIO3UTA

91. PaciudpoBats Mapky Metautonpoaykuuu: 25XI'T u gath ee xapakTepuCTHKY (Ha3BaHUE, HA3HAYe-
HUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI U TEXHOJIOTHH)

92. Pacumu¢poBars Mapky metautonpoaykuuu: 08X13 u nath ee xapakTepuCTHKY (Ha3BaHUE, Ha3HaYe-
HUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

93. Turan u ero criasel. CBOWCTBA U 00J1aCTH IPUMEHEHUS

94. BricokoTemnepaTypHble MaTepraibl. JKapoCTONKOCTh U )KapOIIPOYHOCTh

95. MarauroTBep/ible U MarHuToMArkue marepuansl. KospuutuBHas cuiia. DakTopbl, BIUSIONIME Ha
MarHuTHBIE CBOMCTBA MaTEPHAJIOB

96. Pacmudposats mapky metasmonpoaykiuu: 38XMIOA u gath ee XapakTepuCTHKY (Ha3BaHHE, Ha3HA-
YeHHUe, CBOICTBA, 0COOEHHOCTH CTPYKTYpPBhI M TEXHOJIOTHH)

97. PaciudpoBare mapky metamuonpoaykiuu: AJI2 u nate ee XapakTepuCTUKy (Ha3BaHHE, HA3HAYCHUE,
CBOHCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUN)

98. Pacmmdposare mapky metasmonpoaykiuu: KU 30-6 u nate ee xapakTepucTuKy (Ha3BaHWE, Ha3HAYE-
HUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

99. PacmmudpoBats Mapky metawtonpoaykiuu: bpC30 u nate ee xapaktepucTuky (Ha3BaHUE, Ha3HaUe-
HUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

100. Pacumdposats mapky metayutonpoaykiuu: BY 120-4 u naTh ee XxapakTepucTuKy (Ha3BaHUE, Ha3Ha-
YeHHUe, CBOICTBA, 0OCOOEHHOCTH CTPYKTYPHI M TEXHOJIOTHH )

101. PacmdpoBats Mapky metauionpoaykiuuu: BCt3cn u gath ee XapakTepUCTUKY (Ha3BaHUE, Ha3HA-
YeHHe, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHH)

102. Pacumudposare mapky metammmonpoaykiuu: Ctamp 08K U gaTh €€ XapakTepUCTUKY (Ha3HAUYCHHUE,
Ka4yecTBO, MeCTONoJ0XkeHue Ha quarpamme Fe-C, ctpykTypa)



103. Pacmudposars mapky Metamonpoayknuu: CT3KIT U JaTh €€ XapaKTepUCTUKY (Ha3BaHHE, Ha3HAUe-
HUE, KaYeCTBO, 0COOCHHOCTH TEXHOJIOTHUN)

104. Pacmudposats Mapky metaonpoaykiuu: TT8K6 u nate ee xapakTepucTuKy (Ha3BaHUeE, Ha3HAUe-
HUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

105. PactmmdpoBats Mapky metasuonpoaykiuu: JI70 u gaTh ee XxapakTepucTUKy (Ha3BaHUE, HA3HAUCHUE,
CBOWCTBA, 0COOCHHOCTH CTPYKTYPBI U TEXHOJIOTHN)

106. PacimmmudpoBaTh MapKy MeTautonpoaykiuuu: bpb2 u nath ee xapakrepucTuky (Ha3BaHWE, Ha3HAUe-
HUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

107. PacumdpoBarh Mapky MeTauionpoaykuun: ¥ 12A u naTh ee XapakTepUCTUKY (Ha3BaHHE, Ha3HAyYe-
HUE, KaueCTBO, MECTONOoJ0KeHue Ha quarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOTHUN)

108. Craynu a7 [TaMIIOBOTO MHCTPYMEHTA XOJIOJAHOTO U TOPSIYEro 1e(OPMHUPOBAHUS

109. PacmmdpoBars mMapky Mertamutonpoayknuu: Cranb 30A u 1aTh ee XapaKTEpHCTHKY (Ha3BaHUE,
Ha3HA4YEHUE, CBOWCTBA, OCOOCHHOCTU CTPYKTYPHI U TEXHOJIOTHH)

110. Pacmudposats mapky metammonpoaykiuu: T15K6 u nate ee xapakTepucTHKy (Ha3BaHHUE, Ha3HAUe-
HUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

111. MaprencutHo-cTaperomue ctanud. CocTaB, TEXHOIOTHsI, CBOMCTBA

112. OcHOBHBIE pa3HOBHUHOCTH HAHOMATEPHAJIOB. Pa3mepsl 3epeH (ClI0eB, BKITFOUCHUH, TIOP) XapaKTep-

HbIE Ul HaHOMaTepuanoB. CXOJCTBO U Pa3IMYUE KJIACTEPOB, HAHOYACTHI] U HAHOIIOPOLIKOB.

113. [IpuoputeTHbIe HaNIpaBICHUS Pa3BUTHS HAHOTEXHOJIOTUU

114. OcHOBHBIE XapaKTEPUCTUKHU CTPYKTYPbl HAHOIOJIUMEPOB

115. Mexauu3mbl neopmanyy, 0COOCHHOCTH MEXaHUYECKUX CBOMCTB HAHOMATEPHAJIOB. 3aBUCUMOCTh
TBEPAOCTH, NIpeAeIIa IPOYHOCTH U OTHOCUTENIBHOTO YJIMHEHUS OT pa3Mepa 3epHa .

116.1IpeumyiiecTBO MOPOIIKOBBIX TEXHOJOTUM. BUIbl NOPOLIKOB, UCTIONB3YEMBIX ISl TOTYYEHHSI HAHO-
MaTEpUajIOB, ONEpali IOPOLIKOBOW TEXHOJIOTHH.

117. MeToibl KOHCOMUIAIUY YABTPAAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U yClIoBUA peanu3anuud. Croco-
Obl YMEHbIIICHHS TOPUCTOCTH HAHOMATEPHAJIOB.

118.MeTobl MHTEHCUBHOM IIACTUYECKOM JeopMalii KpyueHHEM 101 BBICOKUM JIaBIEHUEM U PABHO-
HAaKaJIbHBIM YIJIOBBIM IIPECCOBAHUEM.

119. MeTto1bl KOHTPOJIUPYEMOM KPUCTAIUIN3ALUHU U3 aMOP(HOTO COCTOSHUSA. TUIIBI MOTYy4aeMBbIX CTPYK-
TYp B 3aBUCUMOCTH OT YCJIOBHMH 3aKaJKH U3 KUJIKOTO COCTOSIHMSI: OJJHO- U MHOTo(]a3HOH, amop¢HO-
KPUCTAJNTNYECKOM, aMOp(HOH.

120. ®uznueckre 1 XUMUYECKHE METO/IbI MOJTYYEHHUS] HAHOCTPYKTYPHBIX IUIEHOK; TEXHOJIOTMH HOHHOTO
OCaXACHHUS U MIEKTPOAYTOBOI0O MCIIAPEHUS MArHETPOHHOI'O HAIIBUICHUSI.

121. BiusiHue peKuMOB TEXHOJIOTHYECKOTO Ipoliecca Ha (pa3oBbIi cOCTaB, HapaMeTpbl HAIMOJIEKYJISp-
HOU CTPYKTYpPBI U CBOKCTBA IIOJUMEPHBIX HAHOKOMIIO3UTOB.

122. Oco0eHHOCTH TEXHOJIOTHH MOIY4YEHHUS TOJIMMEPHBIX HAHOKOMIIO3UTOB IIPU HUCIIOJIb30BAHUN YHEPTUH
yabTpa3ByKoBbIx konebanuii (Y3K), cnoco0 Bo3aeiicteust ¥Y3K Ha npeccyemyto 3arotosky [TIKM

123. ba3oBble criocoObI MOBEPXHOCTHOTO MOAU(PHUIIMPOBAHUS U YIIPOUHEHUSI METAUIMUYECKUX JeTajei,
HOBBIE TEXHOJIOTMHM BTOPOTO IIOKOJIEHUS.

124. OcHoBHBIE 3G (HEKTHI pa3IUYHBIX MEXaHU3MOB MOJAU(UKALIMK MaTepraIoB, o0ecrneynBaroIne mo-
BBIIIEHNE IPOYHOCTH.



IMacmopT KOMIeTeH Uit

HepCHeKTI/IBHbIe MaTepHaJIbl U TEXHOJOIMU AJIA SHEPIrOMAIIMHOCTPOCHU A

13.03.03 «DHepreTrdeckoe MalTHHOCTPOCHHEY

KOMIIETEHII

[lepeueHb KOMIIOHEHTOB

VHAEKC

OOPMVYJIMPOBKA

TexHoMOTHA (OPMUPOBAHUS KOMITETCH-
LT

DopMa OLIEHOUYHOTO
cpencTBa®*

CteneHH ypOBHEH OCBOCHUS KOMIIE-
TEHIINI

OIIK-4

Crioco6eH paccyrThIBATH JJ1e-
MEeHTbI 9HepPreTUYeCcKHX Ma-
ILIMH ¥ YCTAaHOBOK C yYETOM
CBOMCTB KOHCTPYKLIMOHHBIX
MaTepHasIoB, IMHAMUYECKUX U
TEIVIOBBIX HArpy30K

3HATD:

Du3nKo-MaTeMAaTUYECKUH anmnapar,
METObI AaHAIN3a U MOJETUPOBAHUS,
TEOPETUIECKOTO U AKCIIEPUMEHTAb-
HOTO HCCJIeIOBaHUS TIPU PEIICHHH
npodeccroHabHBIX 3a/1a4.
YMETb:

[TpumeHsTh (Gu3nKo-
MaTeMaTHYECKUIl alnapaT, METOAbI
AHaIIM3a 1 MOJIEINPOBAHMs, TEOPE-
TUYECKOTO U 3KCIIEPHUMEHTAIBHOTO
MCCIIEIOBAHMS IPU PEIICHUH IIPO-
(heccnoHaNbHBIX 3a1ad.

BJIAJETD:
Dur3nKo-MaTeMaTUYECKUM armnapa-
TOM, METOAAMH aHAIN3a U MOAEIH-
[POBaHUS, TCOPETUIECKOTO U IKCIIC-
[PUMEHTAJIBHOI'O UCCJIEJOBAaHUS ITPU
perieHny npodeccroHaNIBHBIX 3a/1a4.

KonTtakTHas paboTa ¢ 00yJaroniMucs
BO BpeMs1 ayJUTOPHBIX 3aHATUH B hopme
nexumii, nabopaTopHbIX padot. Camo-
CTOSITENEHOE M3YYEHHE TEOPETUUECKOTO
Kypca, IIOIrOTOBKa

K 71a00paToOpHBIM paboTam
JleMoHCTpanus cailioB Ipe3eHTALMN U
BU/ICOPOJINKOB IOCPEICTBOM MYJIbTHME-
ImuitHOrO 000PYIOBaHUS

TecToBbIC 3a0aHUS
Bormpocs! st npo-
MEXYTOUYHOH aTTe-
craruu KT2

YO

KP

T

€

[Moporoserit: Komnerenmus chopmu-
poBaHa. /leMOHCTpHpYeTCs HeoCTa-
TOYHBIH YPOBEHb CAMOCTOSTEIbHOCTH
MPaKTHYECKOTO HaBbIKA

Jloctatounsiii: Komnerenmus cpopmu-
poBaHa. JleMOHCTpUpyeTCs 10CTaTou-
HBI YPOBEHb CAMOCTOSITEIBHOCTH
YCTOMYMBOI'O MPAKTHUECKOTO HaBBIKA

[MosrrmennsIit: Kommnerenmus chop-
MHUpOBaHa. JleMOHCTpUpyeTCs BBICOKUH]
YPOBEHb CaMOCTOSITEJIbHOCTH, BBICOKAS
Al THBHOCTD MPAKTHYECKOTO HaBBIKA

**- CoxkpariieHust GopM OLIEHOYHBIX CPeACTB cM. B npuioxeHuu 1 k @OC.




Hepeqeﬂb OLHCHOYHBIX CPEACTB IO JUCHUIIJINHE

[Tpunoxenue 1 k DOC

((HepCIIEKTI/IBHLIe MaTepHuaJbl U TEXHOJOIMHA VI SHEPTrOMAIIUHOCTPOCHU >

(PTP)

HanmenoBanue [Ipencrasnenue oue-
Ne
oC OLCHOYHOTO | KpaTkasi XapaKTepPUCTHKA OLIEHOYHOTO CPE/ICTBA HOYHOrO CpE/CTBA B
CpencTBa dOC
KOHTpobHAs CpencTBo IpOBEpKH YMEHHH, UM KaK IPUMEHSTH T10-
1 pa60Ta JIY4YCHHBIC 3HaHM OJIA PCIICHUS  3ajJa4 OIpeie- Kommiekt KOHTPOJIbHBIX
(K/P) JICHHOTO THUIIA 110 TEME WJIK pa3zeiy. 3a/IaHM# 10 BapyuaHTaM
CpencTBo KOHTPOJIS,0praHU30BAHHOE KaK CIEIalb-
v . Hast Oece/ia MeJarornueckoro paboTHHKA ¢
on O(C:T;Bélgce 00yJaronMMHUCs Ha TEMBI, CB3aHHBIC C U3y4aeMOM Bornpocs! 1o
2 pOB;HHe A HHCHHHHHHOﬁ, N PpaCCYUTAHHOC Ha BHIACHCHUC TeMaM/pagﬂenaM
(YO) 00beMa 3HaHUN 00YJAIOIIETOCs 10 ONPEICICHHOMY JMCITUILTHHBI
paszeny, Teme, pobiaemMe u T.11.
Tecr CucreMa CTaHIapPTU3UPOBAHHBIX 3aaHHIA, TIO3BOJIS- DOHI TeCTOBbIX 3a.1a-
3 (T) I01as1 aBTOMATU3UPOBATh MPOLIEYPY U3MEPEHUS it
YPOBHSI 3HAHUMM YMEHUN 00yJaronierocs.
CpencTBo poBECHUS MPOMEKYTOYHON aTTeCTAllUN Borpocsl s
3 0 pe3yJIbTaTaM BBIITOJIHCHUS BCEX BUJIOB yUEOHOMH TIOATOTOBKH K 334€TY,
4 ater IIPUMECPBI
3) paboThl B TEUYEHHH CEMECTpa C MPOCTaBICHUEM GUIICTOB JUTs IPOBEIE-
13 29 [13 29
OLIEHKH “‘3a4eT”’, WX “‘He3ayer” . YIS 3a9eTa
CpencTBoO POBECHHUS MPOMEKYTOTHON aTTeCTam:m Bompock! st
- 0 pe3yJIbTaTaM BBIITOJIHCHUS BCEX BUJIOB yUEOHOMH TO/IFOTOBKH K dK3aMeHy,
5 ) paboThl B TEUEHUHM CEMECTpa C MPOCTABICHUEM TIPUMEPBI
OIICHKH ‘‘yIOBJIETBOPUTENBHO”, “XOpOIIO0”, UM “OT- 9K3aMEHAllMOHHBIX
THYHO”. OMIIETOB
PacyeTHo- CpencTBo MPOBEPKH YMEHUM TPUMEHSTh MTOJTyICHHBIC KoMIUIeKT 3aantii s
3HAHMS 110 3apaHee ONPEACIACHHOW METOIHUKE IS
6 rpaduueckas J " pa 32 g - 10 Mo }f)[ t . BBITIOJTHEHUS pacYeTHO-
MIEHUS 9 WA HHH 10 M WJIN JUCLIH- .
pabora  |P A T 3al JLYIHO JUTH rpaduyeckail paboThI.

IIJIMHE B IICJIOM.




